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BBepneHue

Hacroawmn nHPOPMAaLMOHHO-TEXHUYECKUIA CMPaBOYHMK MO HAUNyYWwyM AOCTYMHBLIM
TexHonoruaM «IHTeHcMBHOE pa3sBefeHue CBUHEN» (fanee — cnpaeodHuk HOT) aensaeTca ao-
KYMEHTOM MO CTaHzapTusaumu, paspaboTaHHbIM B pesynbTaTe aHanmsa TEXHUYECKUX, TEXHO-
TNIOTMYECKMX N YNPABNEHUYECKNX PELLIEHWI, NPUMEHSEMbIX NPU NPON3BOACTBE CBUHMHDI.

Crpykrypa HacToswero cnpasoyHuka HAT cooteBeTcTByeT FOCT P 56828.14-2016 [20],
dopmat onucannsa TexHonorui — FOCT P 56828.13-2016 [19], TepMUHbI NpUBEAEHBI B COOT-
BetcTBUM ¢ TOCT P 56828.15-2016 [21], TOCT 27774-88 [17] u TOCT P 53042-2008 [18].

Kpatkoe cogepxaHune CnpaBoOYHMKA

BeeaeHume. [peacrasneHo kpatkoe cogepxaHue Hactoswero cnpasodHuka HAT.

MpepucnoBue. YkasaHa Lenb pa3paboTku HacTosLero cnpasoyHvka HAT, ero craryc,
3aKoHoAAaTenNbHbIA KOHTEKCT, KpaTkoe OrnucaHue Npoueaypbl Co3gaHus B COOTBETCTBUM C yCTa-
HOBIEHHBIM MOPSIAKOM, @ TakKe B3aUMOCBSA3b C aHANOMMYHBbIMU MEXAYHAPOAHLIMU JOKYMEH-
Tamu.

O6nactb npumeHeHuss. OnvcaHbl OCHOBHbIE BUAbI AEATENBHOCTH, HA KOTOPbIE pac-
NpOCTpaHAETCsa AeNCTBUE HacToALero cnpasoyHuka HAOT.

B paspene 1 npeacraeneHa nHgopmaumsa 0 CNOXUBLLEMCS COCTOSIHUM U YPOBHE pas-
BuTUS B Poccuiickon denepaumm oTpacnm CBUHOBOACTBA; NPOBEAEH aHanm3 noronoBbs CBU-
Hen no pernoHam Poccurickon degepauym 1 No NONOBO3pacTHbIM rpynnaMm; nccregosaHa
CTPYKTYpa pbiHKa NpOU3BoAUTENEN CBUHWHBLI B POCCUW; NoAroToBnNEH NPOrHO3 NPpon3BOACTEa,
noTpebneHus, MnopTa 1 aKCnopTa CBMHWHBI U pa3BUTUS OTpacn CBMHOBOACTBA.

B pasgene 1 npvBeaeHbl Takke OCHOBHbIE (DaKTOPbI U acnekTbl, XapakTepusyrLue oT-
pacrnesbie NpobnemMsbl, B TOM YUCNe, CBA3AHHBIE C UCMONBb30BAHWEM YCTAPEBLUNX «TUMOBBLIX»
NPOEKTOB 1 060PYyAOBaAHMS.

B paspene 2 npeacTaBneHsl cBefeHWs 06 OCHOBHBIX TEXHOMOTMYECKMX NapamMeTpax
paboTbl CBUHOBOLYECKUX XO3ANCTB Pa3NNYHON MOLLHOCTU:

- obLLme CBEAEHMSA O TEXHONOMMYECKUX CXEMaX NPON3BOACTEA;

- obLime ceBefeHNsi 06 OCHOBHOM TEXHOMOrMYECKOM M NPUPOAOOXPaHHOM o6opy-
LOBaHWK, NPYMEHSEMOM NPU UHTEHCUBHOM pa3BefeHnM CBMHEN, BKITtOYas:

. TEXHONOMMN COAEPXKaHMS XPSKOB-NPOM3BOAUTENEN;

. TEXHOMOMM COAeP)KaHNA XONOCTbIX, YCIIOBHO-CYNMOPOCHBIX, CYMOPOCHBIX CBUHO-
MaToK;

. TEXHONOMM COAEPXKaHNS MOACOCHbLIX CBUHOMATOK;

. TEXHOMNOMM BbIPaLLMBaHNSA MOPOCAT-OTbEMbILLEN;

. TEXHOMOrUM BblpaLLMBaHNS PEMOHTHOTO MOMOAHSIKA CBUHEN;

. TEXHONOMM COAEPXKaHUSA CBUHEW Ha OTKOPME;

. TexHomnornm nepepaboTky, XpaHeHWsi 1 BHECEHWsI HaBo3a.

B paspene 3 naHa oueHKa yaeneHoro noTpebneHnst SHEpropecypcoB 1 YPOBHEN SMUC-
CWIA B OKPYXKaIOLLYIO CPEAY, XapaKTepHbIX Afsi MHTEHCUBHOrO pasBeaeHus cemHen B Poccun-
ckorn defepauun. Pasgen nogroToBneH Ha OCHOBaHWUM JaHHbIX, MPEACTaBNeHHbIX NPeanpus-
TUSIMM  arpornpoMmebIlLneHHoro Komnrnekca Poccuiickor deaepaummn B pamkax paspaboTkm
HacTosiLero cripasoyHuka HAT, a Takke pasnmyHbIX IMTepaTypHbIX MCTOYHMKOB.

Vv
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B paspene 4 onuncaHbl 0COBEHHOCTU MOAXOAOB, UCMONBL3OBaHHLIX Npu paspaboTke
HacToswero cnpasoyHvka HAT v B yuenom cootBeTcTBYOLWMX «[paBunam onpeaeneHus Tex-
HOMOMMN B KAYECTBE HaUMy4LLEN AOCTYMHOW TEXHONOMK, a Takke pa3paboTkn, akTyanusauum
1 onyGnunkoBaHNa MHPOPMALIMOHHO-TEXHUYECKMX CMPABOYHUKOB NO HaUSyYLLMM AOCTYMHbLIM
TexHonornsamy (yTBepxaeHbl noctaHoeneHueM lMpaeuTtensctea Poccuiickon degepauum ot
23 pekabps 2014 r. Ne 1458) n «MeTtoauyecknum pekoMeHaaLUUsiM No ONpeseneHnto TeXHoo-
MW B KAYeCTBE HaUmMy4Len JOCTYNHON TEXHONOMMMY (YTBEPXAEHbI NpukasoMm MuHucTepcTea
NpoMbIWNEHHOCTM W ToproBnu Poccuinckon depepaumm ot 31 mapta 2015 ropa
Ne 665).

B pasaene 5 npusegeHbl kpaTtkme onucanua HAT, BHegpeHne koTopbix LenecoobpasHo
W aKkTyanbHO NP MHTEHCUBHOM pa3BeAeHUN CBUHEN U KOTOPbIE NO3BONAKT COKPaTUTL SMUC-
CUM B OKPY>KaIoLLYO cpeay, NoTpebreHue Chipbsl, BOAbI, 3HEPrMn 1 CHU3UTL obpasoBaHne oT-
X0A0B 1 NOGOYHBIX NPOAYKTOB NMPOM3BOACTBA.

B pa3spgene 6 npyBeaeHb! JOCTYMHbIE CBeAeHNS 06 3KOHOMUYECKUX acnekTax peanuaa-
un HAT Ha ceuHOBOAYecKkux npeanpusTusx Poccuiickon degepaumn.

B paspene 7 npuBefeHbl KpaTkMe JOCTYMHbIE CBEAEHUSA O HOBbLIX TEXHOMOTMYECKUX U
TEXHUYECKMX PELUEHUsIX, HamnpaBneHHbIX Ha MOBbILLEHWE 3HEPro3dHEKTUBHOCTU, PECypPCo-
chepexeHne, CHUKEHNE SMUCCUI 3arpsa3HSAIOLLMX BeLLecTs, 3ddekTnBHOe obpalleHune ¢ oT-
XOA4aMu1, MPOMEXYTOUYHLIMM U NOBOYHBIMU NMPOAYKTaMM.

3aknoumnTensbHbIe NONOXeHUA U pekomeHaaumu. NpueseaeHbl CBEASHNA O YneHax
TexHu4eckon paboden rpynnebl, NPUHAMaBLLKX yvacTve B paspaboTke HacToAWero cnpasoy-
Huka HOT, v pekoMeHgaumm no fansHenwnM UCCNeqoBaHNAM SKONOrMYECKUX acnekTos npo-
N3BOACTBEHHON JESTENBHOCTM U YNYYLLEHNIO TEXHONOMMYECKUX NokasaTesnen.

Bubnuorpacdwus. MNpreeaeH nepeyeHb NCTOMHUKOB MHOPMALMK 1 HOPMATUBHBIX Npa-
BOBbIX aKTOB, MCMOJMb30BaHHLIX NPy pa3paboTke HacTosLero cnpasovHmka HAT.

\
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MpeaucnoBue

Llenn, oCHOBHbIE MPMHLMMBI U MOPAZOK pa3paboTku cnpaBovHuka HOT ycTaHoBMNEHbI
nocraHosneHvem lNpasutensctea Poccuiickon ®egepaumm ot 23 gekabps 2014 r. Ne 1458
[8]. MepeyeHb obnacTen NPUMEHEHUS HaUMy4LNX AOCTYMHbIX TEXHOMOMUIA ONpeaeneH pacno-
pspkeHunem MNpasutenscrea Poccnnckon ®epepaumm ot 24 nekabps 2014 r. Ne 2674-p [12].

1 Ctatyc poKkymeHTta

Hacrosawmn cnpasouHuk HAT ABNAeTCA JOKYMEHTOM MO CTaHaapTusaumn n paspabo-
TaH B COOTBETCTBUW C MONOXKEHUAMK, TPEBOBaAHNAMN U TEPMUHONOTUEN, WU3NOXEHHBIMA B
HaUMOHanbHbIX CTaHAapTax B 0bnactun Hauny4wmx AOCTYMHbIX TexHonorun [19], [20], [21],
[22].

2 Nudopmauus o paspaboTumkax

HacToawwn cnpasoynmk HAOT paspaboTaH TexHuyeckorn paboyei rpynnoi « AHTeHeuB-
Hoe pa3sefeHue cauHen» (TP 41), coctas KOTOPOWM yTBEPXKAEH Npukazom depepansHOro
areHTcTBa No TEXHUYECKOMY peryrnmpoBaHuio U MeTponoriu ot 16 aerycta 2016 1. Ne 1094 «O
CO3J@aHN TeXHNYECKoN paboden rpynnel «MHTEHCUBHOE pa3BefeHne CBUHEN» (B pefakuum
NpOTOKONa COBELLAHNA NOA NPeACEeAaTensCTBOM 3amecTuTens MnMHMCTpa npoMbILLIIEHHOCTH
n Toproenu Poccunckon degepaumm B.C.Ocbmakosa oT 18 mas 2017 r. Ne 24-0OB/12).

MepeyeHb opraHmsauuii 1 UX NpeacTaBUTENEN, NPUHUMABLUMX yyacTue B paspaboTke
HacTosLero cnpasovHuka HOT, npuBeaeH B pasgene «3akmtounTenbHbIE MONOXKEHNSA U PEKO-
MeHaaLumy.

Hactoawwmn cnpasoyHuk HOT npeactaeneH Ha yTBepkaeHne biopo Haunyywmx go-
CTYMHbIX TexHonorun (ganee — bropo HAT) (www.burondt.ru).

3 Kpatkasa xapakrepuctuka

Hactoswun cnpaeouHuk HOT copepXut onvcaHne npuMeHsieMbiX Npyu UHTEHCUBHOM
pasBefeHUM CBUHEN MpoueccoB, 060pyAOBaHUS, TEXHUYECKUX MPUEMOB, METOAOB, B TOM
4Yncne NO3BONAOWMX CHU3UTL HEraTMBHOE BO3LENCTBME HA OKPYXAIOLLYyK Cpeay, CoKpaTtutb
BOAOMNOTpedneHve, NoBbICUTE SHEPTro3PEKTUBHOCTL 1 pecypcoctepekeHme. N3 onMcaHHbIX
TEXHOMOMMYECKUX NMpoLeccoB, 060pyAOBaHUS, TEXHNYECKMX CNOCOB0B, METOA0B OnpeaeneHb!
peLueHus], ABMAWMECH HaUNyYLWIMMK AOCTYNHbIMW TexHonornsamm (ganee — HAT).

B Hactoswem cnpasouHmke HOT ycTaHOBNEHbI COOTBETCTBYIOLME TEXHOMOrMYeCcKne
nokasarenun HAT.

4 B3anmocBA3b C MeXAyHapOAHbLIMU, PErMoHanbHbIMU aHanoramm

Hacroswwmn cnpasovHuk HAT paspabotaH ¢ yuetom marepuanos cnpasoyvHuka EC no
Hauny4wmMM SOCTYNHbIM TexHonorusaMm «Best Available Techniques (BAT) Reference Docu-
ment for the Intensive Rearing of Poultry or Pigs», 2017 [62] 1 Commission Implementing De-
cision (EU) 2017/302 of 15 February 2017 establishing best available techniques (BAT) con-
clusions [65].

Vil
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5 C60p AaHHbIX

NHbopmaLms o TexHonormyeckux npoteccax, obopynoBaHun, TeXHUYeckMx cnocobax,
MeToaax, NPUMEHsIEMbIX MPU MHTEHCUBHOM pasBeaeHun cBuHen B Poccuickon deaepaumn,
Bbina cobpaHa B npouecce pa3paboTku HacTosAwero cnpaesoyHuka HOT B COOTBETCTBUM C
«[Mopagkom cbopa AaHHbIX, HEOBXOANMBIX ANSA Pa3paboTky UHAOPMaUMOHHO-TEXHUYECKOTO
CnNpaBoYHMKA NO HaWUMy4LLIUM AOCTYMHBLIM TEXHOMOMMSIM U aHanMsa npuopuUTETHLIX Npobnem
oTpacnuy, yTBepXXAEHHbIM NpukasoMm deaepansHOro areHTCTea No TEXHUYECKOMY Perynupo-
BaHWIO U meTponorum ot 23 noHa 2015 1. Ne 863 [15].

6 B3aumocsasb ¢ gpyrumu cnpasovuHukamu HAT

B3anmoceasb HacTosiwero cnpaeoyHvka HAT ¢ apyrmm cnpasoynvkamu HAT, paspa-
6oTaHHBIMU UNKN paspabaTbiBaeMbiMM B COOTBETCTBUM C pacriopsikeHnem lMpasutenscrea
Poccunckon ®epepaumm ot 31 oktabpsa 2014 r. Ne 2178-p [13], npuseaeHa B pasgene «06-
nacTb MPUMEHEHNSAY.

7 Nudopmauun o6 yTBepxkaeHUU, onybrvkoBaHum 1 BBegeHUn B AecTBUe

Hacroawwmn cnpasounnk HAOT yTBepkaeH npuka3om PocctaHgapta oT 13 aekabps
2017 r. Ne 2819.

Hacroswwuin cnpaeouHuk HAT BBefeH B gevictaue ¢ 1 nioHa 2018 r., oprupmanbHo onyo-
NIMKOBaH B WHOPMaLMOHHON cucTeMe obLLero Nonb3oBaHMa — Ha oduumansHoM caite de-
AepanbHOro areHTCTBa Mo TEXHUYECKOMY PEerynMpoBaHUI0 U METPONorMn B ceTn UHTepHeT
(www.gost.ru).

Vil


https://mosexp.ru#
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MHO®OPMALMNOHHO-TEXHUYECKNUNA CNPABOYHUK
nNOo HAMNYYWMUM AOCTYNMHBIM TEXHONOIMAM
MHTEHCUBHOE PA3BEOEHWE CBUHEN
Intensive Rearing of Pigs

Nara BBegeHns — 2018-06-01
O6nacTb NpUMeHeHuA

HacTosawuin cnpasoyHnk HOT pacnpoctpaHaeTcs Ha cnefyowme OCHOBHbIE BUAbI 3KO-
HOMMYECKON AeATENBHOCTU Ha OObEKTax, OKasbiBaoLWMX HEraTMBHOE BO3AENCTBME Ha OKpPY-
JKatoLyHo cpeay M OTHECEHHbIX K oBbekTam | u Il kateropmm B COOTBETCTBUM C KPUTEPUAMU,
yTBEPXAEHHBLIMM NOCTaHOBNEHMEM MNpaeuTenscTea Poccuickon ®eaepauum ot 28 ceHTs6pa
2015 Ne 1029 [9]:

- pasBejeHne CBUHEN.

Pa3seefeHne cBMHEn OTHOCUTCS B COOTBETCTBUM C OBLLEepocCninckum Knaccudukaro-
POM BMAOB 3KOHOMUYECKOWN feaTeNbHOCTU K pasgeny 01.4 — >KuBOoTHOBOACTEO.

Koabl no obLiepoccnickoMy KnaccuukaTopy BUAOB 3KOHOMUYECKON AESATENbHOCTU
(OKB3-2) n obLyepoccniickomy knaccudukaTtopy npoaykumm rno BugamM 3KOHOMUYECKON fe-
arensHoctk (OKIMJ 2), cooTBeTcTByOWME 06MacTy NPUMEHEHNs HacTOAWEro CrpaBoYHMKa
HAOT, npueepeHsl B Tabnuuax 1 m 2.

Tabnuua 1 — Kogbl no OKB3-2

Koa no OKB3[-2 HanmeHoBaHue Buaa gearenbHoctu no OKB3-2
1.46 PassegeHune cauHen
01.46.1 BbipawmeaHue n passeaeHne cCBUHeEN
01.46.11 BobipawmeaHme CBUHEN Ha MSACO
01.46.12 PasBeaeHne nnemeHHoro noronoBbsl CBUHEN
01.46.2 [Mpon3sBoACTBO CnepMbl XPSIKOB
20.15 MponsBoaCTBO YA0OPEHUI N @30THBLIX COeAUNHEHWI
20.15.8 Mpoun3BoaCTBO YA00PEHUA KUBOTHOMO UMW PacTUTENBHOTO MPONCXOMK-
AeHns

Tabnuua 2 — Kogbl no OMKA 2

Koa no OKMNA 2 HaunmeHoBaHue npoaykuunmn no OKMAQ 2
01 MPOAYKLMS 1 YCIyrn CenbCcKkoro Xo3sNCTBa M OXOTbl
01.4 YKVUBOTHbIE XUBbIE N NPOAYKTHI XKUBOTHOrO MPOUCXOXSEHUS
01.46 CBUHbM XUBbIE
01.46.1 CBWHbMW XuBbIE
01.46.10 CBUHbM XuBbIE
01.46.10.100 CBUHbW YMCTONOPOAHbIE NNEMEHHbIE
01.46.10.110 CBUWHbM B3POCHbIE YNCTOMNOPOAHbIE MNEMEHHbIE

01.46.10.120 MonogHsiK YUCTONOPOAHbIX NIEMEHHbIX CBUHEN
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Kop no OKINA 2

HaumeHoBaHue npoaykuuu no OKMNAQ 2

01.46.10.200

CBUWHbU OCHOBHOIO cTtaga, Kpome YncTonopoaHbIX

MpopormkeHwe Tabnuupl 2

Koa no OKMNA 2

HaumeHoBaHue npoaykuumu no OKMNA 2

01.46.10.210 CBWHbY B3poCnble OCHOBHOMO CTaza, KpoMe YNCTOMNOPOAHbIX
01.46.10.220 MornogHsik CBUHEN OCHOBHOIO CTaza, KPOME YMCTONOPOAHbIX
01.46.10.400 Cnepma xpsikoB
01.6 Ycnyru B 06nacTi pacTeHMEeBOACTBA M XXMBOTHOBOACTBA, KpOME BETE-
pVHapHbIX ycnyr
01.62 Ycnyru B 06nacTu »XMBOTHOBOACTBA
01.62.1 Ycnyr B 06nacTu >)KMBOTHOBOACTBA
01.62.10 Ycnyru B 06nacTu )XMBOTHOBOLCTBA
01.62.10.110 Ycnyru no CTMynupoBaHWIO pasBefeHus, pocta U NpoayKTUBHOCTU
YXUBOTHBIX
01.62.10.140 Ycnyru no copepKaHuio 1 yxoay 3a CenbCKOXO3ANCTBEHHLIMU JKUBOT-
HbIMK
01.62.10.150 Yenyru no YncTke CenbCKOXO3ANCTBEHHBIX MOMELLEHUIA
01.62.10.170 Yenyri, cBsidaHHble ¢ UCKYCCTBEHHBIM OCEMEHEHUEM
01.62.10.190 Yenyru, ceasaHHble ¢ paboTamu B XKMBOTHOBOACTBE NPOUUNE, HE BKIIO-
YeHHbIe B ApYyrue rpynnnpoBKn
20.15.80 YA06peHuns MBOTHOrO UNi PACTUTENLHOTO MPOUCXOXKAEHUS, HE BKMIO-
YeHHble B APYrue rpynnupoBKu
20.15.80.110 Y 8,06pEHUSI XKMBOTHOTO NMPOUCXOXAEHMNS
28.30 MawwmHbl 1 o6opyaoBaHne Ansi CenbCKOro U JIECHOro X03anUcTBa
28.30.34 PasbpacbiBatenu opraHn4eckmx 1 M1MHeparnbHbIX ya00peHui
28.30.34.000 PasbpacbiBaTenu opraHn4eckmx 1 MUHEparnbHbIX ya06peHui
28.30.86 O6opyaoBaHne A CenbCKkoro Xo3sINCTBa, Caf0BOACTBA, NECHOro XO-
35ACTBa, NTMLEBOACTBA UM NYENOBOACTBA, HE BKIIOYEHHOE B Apyrue
rpynnUpPOBKM
28.30.86.110 Ob6opynoBaHune ANs CenbCKOro XO3SINCTBA, HE BIIIOUYEHHOE B gpyrue
rpynnnpoBKn
36.00.20 Ycnyru no o4ucTke BOA U pacnpejeneHunio Bogbl N0 BO4ONPoBOAaM
36.00.20.120 Ycnyru no obpaboTke BoAbl AN NPOMBbILLNEHHbIX U MPOYUX HYXA,

Hacroswuin cnpasoynmk HAOT He pacnpocTpaHseTcsl Ha BOMPOCHI, OTHOCALMECS UC-
KMIOYNTENBHO K 0BEeCneyYeHmIo NpoMbILLNEHHON 6€30MacHOCTY UKW OXpaHe TpyAaa.

Bonpockl oxpaHbl Tpyaa paccMaTpuBaroTCA YaCcTUYHO U TOMNBKO B TEX Cny4asix, koraa
OHW OKa3bIBAKOT HEMOCPEACTBEHHOE BIMMAHWE Ha BMAbI AEATENbHOCTU, BKMIOYEHHbIE B 0O-
nactb NpUMeHeHNs HacTosLero cnpasodHuka HAT.

JononHutensHbie BUABI 4EATENBHOCTU, OCYLLECTBNSEMbIE NPU UHTEHCUBHOM pa3Beae-
HUM CBUHEW N COOTBETCTBYyIOLYME MM cnpaBouvHukM HAT, onpeaeneHHble pacnopskeHnem

2
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Mpasutensctea Poccuiickon deaepaumm ot 31 oktabpsa 2014 r. Ne 2178-p [13], npuBefeHbl B

Tabnuue 3.

Tabnuua 3 — JononHuTenbHbIe BUAbl AEATENBHOCTU, OCYLLECTBRSAEMbIE NPU UHTEHCUBHOM
pasBefeHVn CBMHEN 1 COOTBETCTBYOLME UM cnpasodHukm HOT

Bup, pesatenbHoOCTU

HaumeHoBaHue cooTBeTcTBYIOLWEro cnpasoyHuka HOT

Ouncrka BbIOGpPOCOB BpeAHbIX
(3arpssHAOLLMX) BELWECTB B
aTmocdepHbIN BO3AYX

Cnpasounvk HOT UTC 22-2016 «Ouuctka BbIOpOCOB BpeaHbIX (3a-
rPSI3HSIIOLLMX) BELLECTB B aTMOCKEpHbIN BO3AYX NMPU MPOU3BOACTBE
npoayKuMn (TOBapoB), a TakKe Npv NpoBeAeHUM paboT U okasaHuu
YCIyr Ha KPYNHbIX NPeanpusaTUaX»

YTunusauyus v obesspexu-
BaHWe OTXO/0B

Cnpasoununk HOT UTC 15-2015 «YTunusayus n o6esspexvBaHne oT-
X0Ai0B (KpOMe 06e3BpexuBaHns TEPMUYECKUM CroCoBOM (CKuraHue
OTXOA0B)»

PasmeLleHne oTxoaos

Cnpasounuk HAT UTC 17-2015 «PasmelyeHne oTX0A0B NPOU3BOA-
cTBa U NoTpedneHua»

HybneHve, kpalieHue, Bbi-
JernKa LLKYP U KOXW

Cnpasounnk HOT UTC 40-2017 «[ybnenve, kpaweHue, Bbigenka
LLKYP U KOXUY

YB0W XMBOTHbIX HA MSAICO-
KombuHaTax

Cnpasounnk HOT UTC 43-2017 «YGOW XUBOTHbIX HA MACOKOMGUHa-
Tax, MacoxnagobonHAx, N06OYHbIE NPOAYKTHI XKUBOTHOBOACTBAY

Mpon3soacTBO NPOAYKTOB
nUTaHUAa

Cnpasounuk HOT UTC 44-2017 «Mpon3BoaCTBO NPOAYKTOB NMUTaHUA»
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Pasgen 1 O6uasa nHdopmayma o6 oTpacsn cefibCKoro xo3saicTea

1.1 NMoronoBbe cBUHEeW B Poccuun

HecMoTpsa Ha MNOMOXUTENbHYKD AWHAMWKY MocneaHux feT, Nno COoCToAHu Ha 2017 .
nokasartesin oTpacnu CBMHOBOACTBA 3HAUYNTENbLHO HUXe YPOBHA Havana 90-x rogos. AnHamMmuka
3a 27-neTHUii nepuog npusegeHa Ha pucyHke 1.1.

PucyHok 1.1 — [inHamuka norosioBbs CBUHel B P® no kateropusmM xXo3sinicTs
(Ha KoHel roga; TbiCAY rosioB)

B 1990 r B PC®CP noronoBbe cCcBWHell cocTaBnsno 38,3 MAH. rosos, 6bIs10
npou3sefeHo 3,4 M/IH. TOHH CBUHMHbI B y6oiHOM Bece. B 2016 r. noronosbe B Poccuinckoi
depepauun coctasuio 22,03 MAH. roioB, a NpPou3BOACTBO MAca — 3,37 MJIH. TOHH, 4YTO Ha
425 % 1 0,9 % coOTBETCTBEHHO HMXe nokasatenein 1990 r.

Mo paHHbiM  degepanbHOl  CNYX6bl rOCyAapCTBEHHOW CTaTUCTUKM  Poccuiickoi
depepaunn [45] noronoBbe CBMHEN BO BCEX KaTeropusax xo3sncts B 2016 roay He fOCTUINO
ypoBHA 1991 roga (-13351,0 ronoB), B  CE/IbCKOXO3AWCTBEHHbIX  OpraHmM3aunsax
(-9193,7 ronoB), B xo3fiictBax HaceneHusa (-4501,9 ronoB). TobKO B KPECTbSHCKO-
dhepmepcknx xo3ancTeax Uy nHAMBUAyanbHbIX NnpegnpuHumateit HabnwgaeTca ysennyeHume
NorosioBbs cBUHe Ha 355,5 TbIC. rosoB.

[aHHble cBNnaeTenbCTBYOT 0 TOM, 4TO B 1990 r. B Poccun 6b11 MUHUMaAsbHBIA UMMIOPT MsAca
Ha d)oHe 60/blUeli UYNCAEHHOCTM NOrofioBbe cBMHEW — 38,3 M/H. rO/I0B B OTEYECTBEHHbIX
npeanpusatTuax. B aTOoT nepuof Oblia C/NoXHash 3KOHOMMUYeckas cuTyauusi, npoucxoann
NMOCTOSIHHbIA POCT WMH(NSALMK, ollyulanacb OCTpas HexBaTka [AeHer, 0CO6EeHHO Ha pasBuTue
naemMeHHoin 6a3bl, 4YTO MPUBENIO K MOSIHOM Aerpagauum otpacnu cBuHoBoAcTBa K 2000 rogy.



UTC 41-2017

YucneHHoCTb Moronosbsi CBUHEW coctaenana 15,8 mnH. ronoe. py 3TOM  CylUECTBEHHO
yXyALIMnace CTPyKTypa MPOM3BOACTBA — OCHOBHAas uacTb ckota, Gonee 43,6 % noronosbs,
NPOV3BOAUIIACE HE B CENbX030praHm3aumsx, a B MMYHbIX NoAcobHbIX xossucTeax. B stor nepuopn B
Pocento cranm nocraensams rotoBble konback! ns crpaH Eepocotosa.

MpasutensctBo Poccurickon ®eaepauunn crano npeanpuHMMaTh 3KCTPEHHbIE MePbI Mo
BoccTaHoBneHuo oTtpaciu. B 2003 rogy 6binn BBeAeHbl KBOTbl Ha MMMOPT Msca C
YCTaHOBMEHMEM CPaBHUTENMBbHO BbICOKMX BHEKBOTHbIX MOLWMMH. [ocne NpuHATUS pelueHust o
cybcnaMpoBaHMM YacT NPOLIEHTHBIX CTABOK HA UHBECTMLMM B CBUHOBOZCTBO U YAELLEBNEHUS]
©aHKOBCKMX PEeCcypcoB AOXOLHOCTb B OoTpacnu crana 25-35 %. baHku OXOTHO B3sinuChb 3a
KpegutoBaHue. 3a LWeCTb NeT 4YacTHble WHBECTOpbl Bnoxunu 250 mnpa. pybnen, a
rocyaapctso Beligenuno 50 mnpa. pybnen Ha cybecuanpoBaHmne nNpoueHTHbIX cTaBok. B 2005 .
B [paMKax peanusauum npuoputeTHOro HaunoHanbHoro npoekta «Passutue AlK» no
HanpasneHno «YCKOpeHHoe pasBuUTUE XUBOTHOBOACTBA» OTpachb BrepBble 3a AoNnrve roapl
nonyyuna @WHaAHCOBYIO rOCYAAPCTBEHHYIO MNOALEPXKY, HAMETUNUCL MNOMOXUTENbHLIE
TEeHASHUMN MO HAPaLMBAHNIO KONIMYECTBEHHbIX MOKas3aTenen.

B HacTosilee Bpems BCe NPOM3BOACTBO CBUHMHBI B POCCMM MOXHO pasgenutb Ha Tpu

cekTopa:

. CEeNbCKOXO3ANCTBEHHBIE OpraHN3aLmMn — KPYMHbIE KOMIMEKChI NPOMBbILLIIEHHOrO
Tvna (0T 12 Ao 216 TbIC. rONOB OTKOPMOYHOTO MONOAHSKA B rog);

. KpecTbsHCcKue (hepMepckmne) Xo03ancTea n nHanBuayarneHsle NPeanpuHuMarenu
— cpeaHee NpounsBoACTBO (MeHee 12 ThbIC. ronoB OTKOpMa);

. NPOV3BOACTBO B JNYHbIX MOACOOHBLIX XO3ANCTBAX W MenkMx epmMepckux
X035NCTBAX.

C 2010 roga B Poccuiickon depepaumm Habnopgaetcs TEHAEHUMS| CHKEHUS NOTONOBbSA
CBUHEN B xo3samcTBax Ha 2410,2 TbIC. rofnoB, B KPeCTbSHCKO-hEepPMEPCKUX X035UCTBaX — Ha
354,11 TbIC. TONOB MNPV YBENMYEHUN MOFONOBbSI CBUHEA B CEMNbCKOXO3ANCTBEHHbIX
opraHmsauusx Ha 7573,98 ThiC. ronoe.

Cnegyer OTMETUTb HEpPaBHOMEPHOE  pa3MelleHVMe MOorofioBbs CBUHEN Mo
denepanbHbIM okpyram Poccun.

Tabnuua 1.1 — YucneHHoCTb MOronoBbs CBUHEW B XO3SINCTBAX BCEX KaTeropun B paspese
denepanbHbIX OKPYroB.

MoronoBbe cBUHER, .
Permon % oT obwero Pentunr no
ThIC. ronoB NoronoBbIo
noronoBbs
LleHTpanbHbi hbepepanbHbI OKpyT 10256,6 46,6 1
CeBepo-3anagHbin heaeparnbHbIi OKpyr 15247 6,9 4
KOxHbIN chepepanbHbIN OKpYr 1296,6 59 6
Cesepo-KaBkaackuin cbeseparbHbiil OKpyr 4523 2,0 7
MpuBomkcku bepeparnbHbI OKpyr 3580,9 16,3 2
Ypanbckuii heaepanbHbIA OKpyr 1513,3 6,9 5
Cubupckuin epepanbHbI OKpyr 3025,1 13,7 3
[anbHeBOCTOUHbIN hefepanbHbIi OKpYr 378,2 1,7 8
Poccuiickas depepauyus 22027,7 100
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Mo pgaHHbIM PocctaTa Hamb6onblas 4YUMCAEHHOCTb MOrofoBbA CBUHeRn B 2016 ropy
oTMeyeHa B LleHTpanbHOoM chepepanbHom okpyre 10256,6 Teic. ronoB (46,6 %), NMpuBOIKCKOM
hepepanbHom okpyre 3580,9 Thic. ronos (16,3 %), Cubupckom thegepansHom okpyre 3025,1
Tbic. ronoB (13,7 %). PeATUHI pernoHoB MO pasMeLl,eHU0 NOrosoBbS OTpaxeH B Tabnunue 1.1
[47].

Han6onbline M3MEHEHUS NO YMCAEHHOCTM MOroslIoBbsA CBUHEel 3a nepuos c¢ 2015 no
2016 . BO BCeX KaTeropusax x03sNCTB MO AaHHbIM PoccTata oTMedvakwTcs B LleHTpanbHOM,
CeBepo-3anagHom n CeBepo-KaBka3ckoM hegepanbHbix okpyrax [47].

MnemeHHas 6asa cBuMHOBOAcCTBa Poccum Ha Havano 2017 roga npepctaBsieHa 8
nopogamu CBUHEW, CenekumoHHasa paboTa c KOTOpbIMU BegeTcsa B 128 nieMeHHbIX cTagax. B
CTPYKTYpe NJEeMEHHOro norosoBbs CBMHOMATKM KpPynHON 6enoil nopoabl cocTaBnsAT 53,4 %,
naHgpac -21,7% , iopkwwup - 17,04 %, gopok - 5,9 %, Ha ocTa/ibHble pa3BoOAMMbIe NOPOAbI
cBUHel npuxoautcsa 1,6 % (puc. 1.2).

17,40% 1.60%

53,40%
5,90%

21,70%

KpynHas 6enas m flangpac  * [llopok  ~Vopkwup — m OcTaslbHble Nopogp

PucyHok 1.2 — CTpyKTypa MaTo4HOro NorosioBbs OCHOBHbIX NOPOA CBUHEN, pa3BoAUMbIX B
naemMeHHbIX X03aiicTBax Poccuiickoit ®epepauumn, Ha Hadano 2017 .

B nnemMeHHbIX X03a/cTBax cocpenoTo4eHo 85,7 TbIC. TO/IOB OCHOBHbIX CBMHOMATOK, 4YTO

coctaBnset 5,0 % [47]
Mo uToram OLEHKM BOCMPOU3BOAUTENbLHON CNOCOOGHOCTM CBMHOMATOK 3a 2016 rofg

nonyyeHo MHoronnogue - 12,5 ronos, konuyectso nopocAt B 30 gHeit — 11,5 ronos, macca
rHesga B 30 gHeli — 92,3 kr (tabn. 1.2.)
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Ta6nuuya 1.2 — BoCnNpou3BOAUTESNIbHbIE KayecTBa CBMHOMATOK, BK/oUas NepBoONopoCcoK

o MonyyeHo
B Bo3pacTte 30 gHei
MHoronnoaue, nopocart Ha 1
Kateropusa opraHunsauum
ronos Kon-Bo Macca CBMHOMATKY, B
ronos rHesga, Kr rog
Mo Poccun 12,5 11,5 92,3 27,6
[nemMeHHble 3aBOAb! 12,8 11,5 94,6 26,3
[MnemeHHbIe penpoayKTopbI 121 11,2 89,7 25,7

B 2016 r. BO BCex kaTeropumax xo3ancTe B Poccuiickoin degepaynm MaTtovyHoe nNorosoBbe
CBWHEN MO oTHOoweHuto Kk 2010 rogy yBenuumnocb Ha 1323,8 Tbic. ronos. B 710 e Bpems,
HaynHaa ¢ 2011 r. go 2015 r., Habnwganocb cTtabunbHOEe CHWXKEHUE MaTOYHOro NOrosioBbS B
nnemMeHHbIX X03sicTBax, a B 2016 . abconoTHAA YNCNEHHOCTb CBMHOMATOK AOCTUINAa YPOBHS
2010-2011 rr., ogHaKo fons nx B 06W,EM KONMYECTBE CBMHOMATOK CHM3MUMACb MO CPaBHEHUIO C
3TUMKU rogamu noyTn B 2 pasa.

1.2 Mpon3BOACTBO CBMHUHbLI B Poccun B y6OoMHOM Bece

PaccmaTtpuBaa AuvHamMuUKy npoussBogcTBa MAca BCex BUAOB, criefgyeT OTMETUTb, 4TO
npon3BOACTBO CBUHUHbLI B 06LLEM NPOM3BOACTBE MACA 3aHMMasno M 3aHUMaeT BTOpPOe MecCTo.
B nepuog c 1990 nmo 2005 m npou3BOACTBO CBWHWHBLI YyCTynano TOJ/IbKO MPOU3BOACTBY
ropaguHbl: - 849,3 - 240,1 Teic. T. B nepuog ¢ 2010 roga no 2016 rog npou3BOACTBO CBUHUHBI
cTano ycTtynaTtb NMPOM3BOACTBY MsAca ntuubl: - 516,0 - 1252,6 ThiC. T.

PaccmaTtpuBas CTpykTypy npovM3BOACTBa NPOAYKTOB XWBOTHOBOACTBaA Poccuiickoi
depepauyun B nepunog ¢ 1990 r. no 2016 r. MOXHO OTMETUTbL, YTO B nepuog ¢ 1990 r. no 2000 .
yAesnbHbli Bec CBWUHWHbI B MACHOM 6anaHce coctasnsan 34,4-35,5 %, a msAca ntuua —
17,8-17,3 %. C 2005 roga cuTyaums B CTPYKType MsACHOro 6anaHca u3meHunachb, crana
yBenuumBaTbCA A0MS Npou3BoACcTBa MAca nNTuubl — 27,8-46,7 %, A0NA CBUHUHbLI cocTaBuna
31,4-34,0%. (puc. 1.3).

PucyHok 1.3 — CTpykTypa npousBoAcTBa NpoAYyKUUN XUBOTHOBOACTBA B Poccun
(B y60iiHOM Bece, B % Kk MPOU3BOLACTBY CKOTA M NTULbI)

7
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B 2016 rogy npou3BOACTBO CBMHMHbLI B Poccun coctaBuno 3,37 MAH. T, U3 KOTOPbIX
CEeNbCKOXO3SANCTBEHHbIMY  OpraHmnsaumsammn 6bi10 npou3BedeHo 2,72 MiH. T (80,7 %),
xo3sicTBaMn Hacenewmss — 605,2 Teic. T (18 %), depmepckumy xosaictBamn 1
NHAMBUAYaNIbHBIMW NpeanpuHuMaTenamm — 46,2 toic. T (1,4 %).

Mo paHHbIM HaumoHanbHoro Cor3a CBUMHOBOAOB 00bLEM MNPOM3BOACTBA MsCa BCeX
BM1aoB 3a 2014-2016 m. pacTeT Hambonee BbiCOKMMM Temnamu — 7 % [32, 33].

3a nepsoe nonyrogve 2017 roga Hambonee BbICOKME TeMMbl pocTa NPOM3BOACTBA
CBUHWHbLI HabMAaeTca B NPOMbILIEHHOM cekTope, K 2014 rogy mpupocT Npou3BOACTBa
coctasun +32 %.

3a 2016 rog npupoCT NPOU3BOACTBA CBMHEN Ha y6oii cocTaBui 376,1 TbIC. T B XXMBOM
Bece, uam 9,5 % otHocutenbHo 2015 roga, no cpasHeHUto ¢ ypoBHem 2010 roga OH JOCTUT
1264,8 Tbic. T, unn 41,0 % (puc. 1.4).

PucyHok 1.4 — TMpupocT nNpon3BoAcTBa CBUHEN Ha y60ii (B XXMBOM Bece)
B X035/iCTBaX BCEX KATEropwi, TbiC. T

B HacTosilwee Bpems Poccusi sBnsietca nateim (Kutaid, EC, CLUA, Bpasunusa, Poccus)
no BeNWYMHe Mpov3BOAMTENEM CBUHWMHBI B Mupe. OCHOBHON 06bEM BHYTPEHHEro
npov3BoAcTBa 06ecneunmBaloT Ce/IbCKOXO3SIMCTBEHHbIE NPEAnpUATWS, [O0NS KOTOpbIX B
nocnegHve rofdbl yBenuumBaeTcs Ha (QOHE COKpalleHUss MNpPOU3BOACTBA B KPECTbSAHCKMX
(dbepmepcknx) 1 MMYHBIX NOACOOHBLIX X03aicTBax. Tak ecnv B 2010 rogy Ha NMPOMbILUIEHHbIX
npovissoauTeneli npuxogunock 53 % OT COBOKYMHOMO BbiMycKa CBUHWHbI, TO B 2016 rogy aToT
nokasatenb coctasnsan yxe 80 % [32, 33].

Mo wtoram 2016 roga 06bEM MPOMbILWIEHHOIO MPOU3BOACTBA CBUHWMHBLI B Poccum
coctaBun 2717,0 Tbic. T B y6oliHOM Bece, 4To Ha 12,1 % Bbiwe pe3ynbtatoB 2015 roga. B
Lie/IoM Xe BHyTPeHHee Npoun3BOACTBO CBUHUHBLI B Poccumn yBennmumnock Ha 8,7 % wnu Ha 269,6
TbIC. T, YTO CBfI3AHO CO CHWXEHWEM MNPOU3BOACTBA B /IMYHBLIX MOACOOGHBLIX X03slcTBax (Ha
4,2 %).

B 2016 rogy poccuiickumm KomnaHusmu 6bin caenaH akueHT Ha nepepaboTKy CBUHUHBI.
OTKpbITME HOBbIX W MOAEpPHU3aUMSA CyLEeCTBYIOLWNX YOOMHbIX MNPOM3BOACTB OTpaxaeT
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cTpemiieHne 6Gu3Heca K HapalwmMBaHuio 06aBMEHHON CTOMMOCTU B YC/IOBUSIX YBE/INYEHMUSA
BHYTPEHHEro Mpou3BOACTBA U aHOHCMPOBAHHOTO OTKPbITUS pPsga HOBbIX MOLLHOCTER no
NPOU3BOACTBY CBUHWHLI.

PernoHanbHas CTpyKTypa Npou3BoACTBa CBMHMHLI (MO AaHHbIM 3a 2016 rop):
LleHTpanbHbllii chegepanbHbllii okpyr — 46,8 % (1574,9 TbiC. T)

MpuBOMXCKNIA dhepepanbHblii okpyr — 17,3 % (584 TbiC. T)
Cunbupckuii heiepasbHblii okpyr — 13,3 % (448,8 TbiC. T)
Ypanbckuii thegepanbHblii okpyr — 6,8 % (227,5 TbIC. T)
Cesepo-3anagHblii thegepanbHbllii okpyr — 6,6 % (221,7 Tbic. T)
FOXHbI dhepepanbHblii okpyr — 6,3 % (211,1 TbiC. T)
Ceepo-KaBkasckuii dhegepanbHbiii okpyr — 1,8 % (59,5 TbIC. T)

u JanbHeBOCTOUHBIV hegepanbHbllii okpyr — 1,2 % (40,7 TbIC. T)

B paspese cyb6bektoB diefepauun KpynmHeMwuMn perroHamy no MpOU3BOACTBY
CBUHWHBI ABnATCA Benropofckas obnactb (663 Thic. TOHH B 2016 rogy), Kypckaa obnacTb
(229,3 TbIC. TOHH) 1 TamboBckas ob6nacTb (143,9 ThiC. T).

Haubonee gnHamMu4yHO pasBUBaKOLWMMCA B MOCNeAHME oAbl CyObEKTOM denepauun
aBnsetca benropofackas o6nactb, koTopas noBbiCMNIa 06bemM MNPOM3BOACTBA CBUHUHbLI C
36 Tbic. TOHH B 1998 rogy oo 663 Tbic. TOHH B 2016 rogy.

naBHbIMX NPOM3BOAUTENSAMU CBUHUHBLI ABAAKOTCA LieHTpanbHbli, [PUBOMKCKUMIA 1
Cunbupckuini  defepanbHble oOKpyra. Ha Hux B cymme npuxogutcs 6onee 77 %
o6Lepoccuiickoro Npon3BoACTBA.

B TOMM-10 pernoHoB Takke Bown Kypckas, Tambosckas, lNMckoBckasi, BopoHexckas,
YensbuHckas, Omckas, Jliuneukas obnact, KpacHosipckuii n Antaiickuii kpasi.

Mo paHHbIM  HaymoHanbHoro Cotw3a cBMHOBOA4OB [32, 33] nNpOMbIW/IEHHOE
NPOU3BOACTBO CBUMHUHBLI AUHAMWUYHO yBennumBaeTcsa (puc. 1.5).

[0N NPOMBILLNIEHHOTO NPOM3BOACTBA OT OGLLET0, %

PucyHok 1.5 ilnHamuka pasBuTus MPOMbILL/IEHHOrO NMPOU3BOACTBA CBUHWHbI
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Oona TOM-20 koMnaHUM-NpoOU3BOAUTENEN CBUHWUHLI B CEKTOpPE NPOMBILLINIEHHOrO
cBuHoBOACTRa B 2016 rogy aocturna 60,1% (tabn. 1.3).

Tabnuua 1.3 — KpynHenwwme npovssoautenu CBUHMHLI B Poccuickon denepaupm no nroram
2016 ropa

Mpounssoacteo fonn B obwewm
obbeme
Ne CBVIH"HH Ha MPOMBILUSIEHHOTO
HaumeHoBaHue npoussoauTens y6oii B XMBOM
n/n Bece B 2016 roay, Npou3BOACTBa B
P® B XuBOM Bece
Teic. T e 2016 roay, %
1. ANX «<MUPATOPT» 409,00 11,5
2. K «PycArpo» 190,02 53
3. 'K «Mepku3oso» 184,77 52
4. 00O «K Arpo-benoropbe» 164,62 46
. «
5 000 Benmxo;g;:r:;:uHoaop,qecmm 131,02 37
6. OO0 «ArponpoMKOMMEKTaLmnsa» 115,72 3,3
7. AO «Cwubupckas ArpapHas pynna» 111,40 31
8. 000 «KoMUTAHUA» 98,54 2,8
9. 000 «Arpodupma ApuaHT» 89,12 2,5
10. K «<ATPO3KO» 82,00 2,3
11. | OO0 «ArponpowmbiwnerHas Kopnopauus JOH» 75,49 21
12. 'K « OCTAHKNHO» 71,07 2,0
13. 00O «benrpaHkopm» 65,85 1,9
14. ABK «3kcuma» 64,00 1,8
15. 000 «KOMOC I'PYMM» 52,64 1,5
16. 000 «Kamckuin 6eKoH» 48,54 1,4
17. ArpoxonguHr «TanuHa» 46,80 1,3
18. QOO0 «baLlukmpckas MscHas KOMNaHUsa» 46,73 1,3
19. 000 «MPOOO MeHeaxmeHT» 44 61 1,3
20. 000 «Kopann» 43,84 1,2

Mo paHHbIM [lenapTameHTa XMBOTHOBOACTBA W NneMeHHoro gena MwuHcenbxosa
Poccun no utoram 2016 roga nepeble Mecta B PeNTUHIE KPyMHEeWLIMX MPOU3BOAUTENEN
cBUHMHBLI B Poccuiickon ®epepauum octatotcs 3a AlNX «Mwupatopr», K «Pycarpo», TK
«Yepkusosor», 000 K «Arpo-benoropbe».

Mpw rocyaapcTBeHHON NOAAEPXKKE NPeanpusaTAR 1 3awmTe pbiHka B nepuog ¢ 2005 r.
no 2016 r. NponsBOACTBO CBWHUHLI B WHAYCTPUANbHOM CEKTOpe yBenuumnock B 5,2 pas
(+2196,1 Tbic. T) [33]. B 2016 rogy Aonsi NpOMBILIMNEHHOrO cermeHTa npeebicuna 80% ot
obwero o6bema Npon3BoACTBA.
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1.3 [OuHamuka BBOAA B I3KCM/lyaTauuilo HOBbIX W PEKOHCTPYUPOBAHHbLIX
KOMMIEKCOB MO BblpaliuBaHUIO CBUHEN

M3meHeHnn, npoucxoasime B CTPYKTYpe NPOU3BOACTBA CBUHMHBLI, MNOKAa3bIBAKOT
yBenuyeHne 40N NHTEHCUBHOIO UHAYCTPUAsbHOrO NPOU3BoACTBa, HaunHana ¢ 2005 roga, 4To
CBSI3aHO CO CTPOUTENBLCTBOM U BBOAOM B 3KCMNyaTaLMiO HOBbIX WU NPOLUEALLNX KanuTanbHyo
PEKOHCTPYKLIMIO U MOASPHM3ALMIO MPEANPUATUN.

Bcero 3a 2010-2016 roabl 6b1N0 BBEAEHO B 3KCNNyaTaUWIO U pEKOHCTpyUpoBaHo 298
obbekToB (Tabn. 1.4) [32, 33].

Tabrnmua 1.4 — KonuvyecTBO BHOBb MOCTPOEHHBLIX W MOABEPILUMXCH PEKOHCTPYKLMW,
MoZepHM3aLmn 0ObEKTOB, ef,.

Foabl

Mokasarenu
2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016

Yucno o6beKTOB:

BBEJEHO HOBbIX 41 34 20 31 31 28 32
PEKOHCTPYMPOBAHHbIX U MOAEP- 38 16 5 8 6 2 6
HU3MPOBAaHHbIX

B 2016 ropy BHOBb MOCTPOEHHBIX OOLEKTOB COCTaBUso 32 efl., a PEKOHCTPYMUPOBaHHBIX
M MOAEPHM3NPOBAHHBIX — 6.

B TeueHne nocnepgHux 5 neT [ONA KMBOTHbIX, NPOU3BOAMMBLIX Ha HOBbLIX U
MOAEpPHM3MPOBaHHbLIX NpeanpuaTusx, Beipocna ¢ 12% po 55%. K 2020 rogy ata pons
npubnuautcs k 75% [33].

PaccmatpuBasi Aonto NPOW3BOACTBA CBMHWHBI MO HOBbIM, MOAEPHU3NPOBAHHBLIM 1
cTapbiM npeanpuATusiv B oblem obbeme NpousBOACTBa CBUHWHDLI, CNeayeT OTMETUTb, YTO
Jonsa crapbix NpeanpuaTuin cHuamnack ¢ 86% B 2005 rogy fo 6% B 2015 rogy. K 2020 roay
JonA CTapbIxX NPEAnpUATU CHU3UTCA A0 3%, U MOAEPHU3aLMS OTPacny CBMHOBOACTBA ByneT
B OCHOBHOM 3aBepLueHa (puc. 1.6).

11
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2005 rop, 2015 rog,

2020 rop,

® MOAEPHN3NPOBaHHbIE " CTapble HOBbIE

PucyHok 1.6 CermeHTauus oTeuyecTBEHHbIX NPOU3BOAUTENER CBUHUHBI
MO TEXHUUYECKOMY M TEXHOJIOTMYECKOMY YPOBHSAM
(Bona oT o6beEMA NPOM3BOACTBA CBUHWHBI B CE/IbCKOXO3AWCTBEHHbIX MPEANpUATUAX).

1.4 CrTpykTypa notpebneHus msaca HaceneHmem Po

B o6Liem notpebaeHun MSACHbIX MPOAYKTOB CBMHMHA 3aHMMaeT BTOpoe MecTo, ycTynas
MSCY NTWUbI, 1 onepexas ropaguHy (tabn. 1.5).

Tabnuua 1.5 — AnHamuka notpebneHus Bcex BUAOB Msica Ha AyLly HaceneHus B
Poccuiickoii ®egepauun, krirog

roabl FoBagnHa CBWHUHA MTrua BapaHunHa Opyrue Buabl msaca
2000 14,7 12,0 12,9 10 04
2005 171 17,8 18,7 11 05
2013 16,5 26,7 30,6 14 05
2014 158 23,3 31,7 14 0,5
2015 14,3 23,8 32,3 14 0,5
2016 13,7 24,7 32,5 14 0,6

B 2016 rogy notpebneHne CBUMHUHbLI BbIPOCAO Ha 6% Mo cpaBHeHuto ¢ 2015 rogom u
cocTtaBuio 24,7 kr/uen B rog. 3a nocnegHue 25 net notpebneHve CBUHUHBI (6e3 ydyeTa
MUMnopTa WnmKa n cybnpoayKToB) AOCTUMIO HaMBObLLEro 3HAYEHUS.

Mo paHHbIM Pocctata [32, 33] npogosnkalolmincs pocT NPOU3BOACTBA CBUMHWUHbLI B
Poccun npu ctabunusaumm o6bLeMOB NOTPEGAEHNS COKpaTUA paspbiB MexAay BHYTPEHHUMMU
CnNpocoM v npeasioxeHnem. Ha Tekywmnii MOMEHT BHYTPEHHEE NPOV3BOACTBO YA0OBIETBOPSET
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cnpoc Ha 90 %.
Mo pgaHHeIM HaumoHaneHoro Coto3a CBMHOBOA0B B TEYEHME NOCNeaHMX 25 neT ypoBeHb
CBUHWHbI B CTPYKTYpE noTpebnenns msica ctabuneH n coctaenset 32-34% [33].

1.5 MporHos pa3BuTUA OTpacn CBUHOBOACTBA

Mporpamma yckopeHHoOro wumnoptosamelleHna 2015-2020 rr.  npegycmarpuBaeT
NMPUPOCT MPOV3BOACTBA CBUHWHLI 38 CYET BBOAA B SKCMIyaTaLMIO HOBbIX WHAYCTPUAanbHbIX
npovseogcTte. B nocnegHne 2-3 roga npuHATEI k DUHaAHCMpOBaHUIO, ofobpeHsl Ha Komnccun
MuHucenbxo3a Poccum 1 Havyanu peannsoBkIBaTbCA NPOEKThI 4OMONHUTENBEHON MOLLHOCTBHO
Ha 1 MIH. T B XX1BOM Bece (Tabn. 1.6).

B Tabnuvue 1.7 npuBeaeH NporHo3 NponssoacTBa CBMHWHBLI B Poccuinckon degepaumm k
2020 roay.

Mpou3BOACTBO CBUHWHBLI Ha AyLlY HaceneHus ByaeT paBHOMEPHO pacnpefeneHo no
BCeW TeppuTopmmn Poccuiickon Pegepannm 1 CocTasnT B CpeaHem 27 Kr Ha AyLuy B roa.

Ha pucyHke 1.7 npyvBeaeHbl AaHHbIe 1 NPOrHO3 NPOU3BOACTBA 1 NOTPEBneHNs CBUHMHbI
B Poccuiickon degepaumn, a Takke akenopt ua Poccuiickon ®epepaumn [33].
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Tabnuua 1.6 — KomnaHnum, oGecneunBsatoLime 0CHOBHOW MPUPOCT MPOU3BOACTBA CBUHMHBI B 2017-2020 IT. ()KUBOW BEC, TbIC. TOHH B rog)
" oot no | o | Granwa | onepwonzoirzozom | CYMMa | Mounoctu no
u MpeanpusaTtue npousBoAacTBY €ruoH peanusau peanusaum " P ACTBY
n/n HOBOrO NpoekKTa * B _ | unu (mnpa. CBUHUHLI B
CBUHUHDbI B U npoekKTa CVMmapr"/' 6 ) 2020 r.
2014-2016 rr. pervioHax PYo- '
1. ANX «kMUPUTOPI » 360 Kypckas obnactb peanuayerca 444 444 100 804
onact eanm3yerc: 85
2. | rk «PYCATPO» 200 TamGoackas 00NacTL | peanisyercr 185 0 385
Mpumopckuii kpan peanmsyercs 100
6 105
3. | 'K «<YEPKV3OBO» 180 flunelykan obnactb | peanisyeron 136 13 316
BopoHexckasa obnactb OKOHYEeH 31
4, OO0 «IK Arpo-Benoropbe» 160 Benropoackas obnactb OKOHYEH 55 55 11 21
000 Kypckas obnactb OKOHYEH 75
5. 87 100 15 187
«ArPOMNPOMKOMIMNEKTALS Teepckas obnacTb peanmayerca 25
KpacHosipckui kpan OKOHYeH 30
6. AO «Cubupckasa ArpapHas 105 TiomeHckasn obnactb peanuayetca 5 35 19 140
Mpynna» PekoHcTp
Tomckas o6nacTb OKOHYEH
BopoHexckan obnactb OKOHYEH 92
7. 'K «<ATPO3KO» 70 139 27 209
Tynbckas obnactb | 47
8. 000 «KAMCKUIN BEKOH» 50 Pecnybnuka TatapcraH | peanusyerca 10 10 3 60
Cc obnacr anu3yercs 40
9. OO0 «Arpoupma ApuaHT» 100 BEPATIOBCKAA ODNACTL | PEAIMSYET 80 20 180
KemepoBsckas o6nactb | 40
10. | OO0 «3HameHckuit CIL» 65 OpnoBgckast o6nactb peanusyerca 50 50 10 115
11. | OO0 «Kopanny» 50 Teepckas obnactb peanusyerca 50 50 10 100
KanuHuHrpaackas
OﬁﬂaETE pearmayerca 25
12. 000 «YK PBINMA Mpynn» 40 50 10 90
Hm»;eégggfbcxaﬂ peanuayertca 25
NTOro 1467 1334 268 2801

* CTagum peanusauum npoekTa: | — B NpoLecce NoAroToBKM
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Tabnnua 1.7 — TlporHo3 npousBoacTBa CBUHWHbLI B Poccuiickon ®epgepauymn k 2020 r,
yb6OWHbI BEC KI HA AYWY B rog
O6bem MpupocTt
npon3BOACT O6bem
npon3BOACT O6bem
Ba CBMHWHbI NPOM3BOACTB
Ba CBUHMWHbI nponsBoACcTBa
2 o B P® ¢ 2013 a CBUHUHbLI B
depepanbHbI OKPYT B 2013 r,, CBUHWHbBI B
n/n no 2020 rr., 2020 r., TbIC.
TbIC. T N 2020 r., Kr Ha
60MHbI ThiC. T T y6OWHbI Aywy B rog
Y y60MHbI BeC
BEC
BEC
Poccuiickaa ®epepaums 2816 1049 3865 27
eHTpasibHbIi
1 Hewp ! 1264 598 1862 48
hefepasibHbIii OKpyr
CeBepo-3ana 7
2. Bepo-3anaxsi 132 43 175 13
hefepasibHbI OKpyr
HOXHbIN theaepanbHbii
3 eAep 175 21 196 14
oKpyr
n o
4. promkekn 529 85 614 21
hefepasibHbIil OKPYr
CeBepo-KaBka3sckuii
5, Bepo-Kaskascknm 56 14 70 7
hefepanbHbIin OKpyr
Ypanbckuii
6. P 5 183 85 268 22
hefepanbHbIn OKpyr
Cunb 7
7. vibipekim - 440 85 525 27
henepasnbHblli OKpyr
8 ,EI,aaneBOCTOlebM 37 118 155 25
hefepanbHblil OKpyr
Mpou3BOACTBO CBMHNHLI B PO ANANOTpe6NeHHEe CBUHUHBI OKCNOPT CBUHNHBI N3 PO
4000 1800
1600
3600
1400
1200
1000
800
2800
600
2400 400
2000 (0]

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
oueHKa nporHo3 nporHo3 nporHo3s nporxo3

PucyHok 1.7 — TMpon3BoacTBo 1 notpebneHne msaca cBUHUHLI B P B 2010-2020 1T,
TbIC.T, YOOWHbIA Bec
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BO3MOXHbIMW HanpaBfeHNsIMKA 3KCNOpTa CBUHWMHBLI M3 Poccuiickoin degepaumm MoryT
ctaTb: Kutali, KOxHan Kopes, TainaHg, BbeTHam, dununnuHbl. Ha pucyHke 1.8 npuBepeHbl
HanpaB/ieHMa 3KCnopTa CBMHUHLI 13 Poccuiickoin degepauumm.

AnoHunsa

OUIMNMUHBI

BbiTam

PucyHok 1.8 — B03MOXHble HanpaB/ieHUsi 3KcrnopTa CBMHUHLI U3 Poccuiickoit deaepauuu.

Mo pgaHHbiM HauwoHanbHoro Coto3a cBMHOBOAOB B 2016 rogy o6bem akcnopta msica
BbIpoC B 1,8 pa3a, aKcnopT CBUHUHbI — B 2,7 pa3a (puc. 1.9). 3a 2016 rof CyMMapHbIii aKcnopT
msica npeBbicua 167 Tbic. T. MI3MeHeHMe 3KcnopTa CBUMHMHLI U3 Poccuiickoi ®egepauun 3a
nocnegHve nga roga npvsegeHo B Tabnuue 1.8. Habnwopgaetca yBenuyeHue akcnoprta no
cpaBHeHuto ¢ 2015 rogom no BCceM BUAAM MSCA, 38 UCKNIOYEHUEM TOBSAAMHbI.

Tabnunuya 1.8 — SkcnopT msica u3 Poccuiickoih ®egepaumn, Tbic. T

Mokasartenb 2015 . 2016 T. Vamenerive, Vamenerme,
TbIC. T. %
OKCNOPT CBUHWHBI C YYETOM LUMNUKA W 193 527 334 173
CybnpoAyKTOB:
3kenopT cBUHMHBI 0203 1 0103 4.4 18,3 14,0 319
OKCMOPT CBMHOIO LUMUKa 0,359 1,821 15 408
OKCMOPT CBUHbIX CyONpoAyKTOB 14,6 32,5 18,0 123
3KCnopT NTULbI 71,4 112,4 41,0 57
OKCMopT roBAAUHLI 2,21 1,85 -0,4 -17
JKCnopT 6apaHuHbI 0,02 011 0,09 384
JKCNopT Apyrvx BUAOB Msica 0,025 0,030 0,006 24
CyMmMapHbIii 3KCnopT msica 93,0 167,1 74,1 80
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CyMMapHbIin umnopT maca no utoram 2016 roga coctaBun meHee 1 MAH. T B nepBble 3a
nocnegHue 10 net (ta6n. 1.9). UmnopT cBMHUHBLI cocTaBun mMmeHee 300 Tbic. TOHH (puc. 1.10).

Mo cpaBHeHuio ¢ 2015 rogom mmnopT msaca B Poccuiickoii depgepaynm CHU3MACA Ha
13 %. BbIXx0of OTEYeCTBEHHOI NpPoOAyKLMU Ha MWUPOBONM PLIHOK TpebyeT AONOMHUTENbHbIX
NPUOPUTETHBLIX Mep rocyAapCcTBEHHON NoaAepXKNn Npon3BOAUTENEeN CBUHUHBI.

Ta6bnuua 1.9 — MmnopT msaca B Poccuiickon depgepauunn, Toic. T

MokasaTtesnb 2015 r. 2016 T. VsMenetiute, WUsmenenue,

ThiC. T. %

CI/IyNé:Ic:)p())Tqytl:(ig:erl C yyeTom LWnvKa u 3383 285 1 532 16
MimnopT cBuHUHBLI 0203 1 0103 303,9 258,7 -45,3 -15
VIMNopT CBUHOTO LUNUKa 24,911 17,600 -7,3 -29
MIMRopT CBUHBIX Cy6npoayKToB 9,5 8,9 -0,6 -6
MmMnopT ntuubl 263,0 2451 -17,9 -7
MiMnopT roBsauHbl 448,77 379,61 -69,2 -15
MimnopT 6apaHuHbl 3,76 3,20 -0,57 -15
ViMnopT Apyrux BUA0B Msca 12,149 11,302 -0,847 -7
CyMMapHbIii UMNOPT MsAca 1066,0 924,4 -141,6 -13

3KCMOPT CBUHbIX CYONPOAYKTOB  «3KCMOPT LUMNMKA CBUHOTO  3KCMOPT CBUHYHBI

PucyHok 1.9 — nHamMuka akcnopTa CBUHUHbLI U3 Poccuiickoin ®epepauuu, Toic. T
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PucyHok 1.10 — VIMnopTo3aBUCUMOCTL NOTPEBEHNs CBUHMHLI B Poccuiickoin depepauuu,
TbIC. T, YBOWHbIA Bec

JlocTaTouyHO BbICOKME TEMMbl NPOU3BOACTBA CBUMHEW Ha Y60l 06ecneunnn CHmxeHue
MMMOPTO3aBUCUMOCTU B cBUHOBOACTBE B 2016 roay o 8 %. Mo oueHke HaumoHanbHOro co-
t03a CBMHOBOLAOB, B 2017 rogy NOMOXWUTENbHAA AUHAMMWKA COXPAHUTCH U COCTaBUT He Gonee
5 %. 3Tomy 6yaeT cnocobCcTBOBaThL peannsauuns yCKOPeHHOro umMnopTo3amMelleHns B CBUHO-
BO/CTBE, K koTOpomy B 2015 rogy npuctynuav npegnpusaTua oTpacsv B Lensx MUHMMU3aLmm
rnobasibHbIX 3NM300TUYECKNX PUCKOB, YBEMYEHUS 06BbEMOB NPOU3BOACTBA U HapallMBaHuA
9KCMNOPTHOrO NnoTeHuuana.

1.6 JKonornyeckne npobaembl, 06yCNOBNEHHbIE UHTEHCUBHbLIM BbipalluBaHUe
cBUHel

WccnepgoBaHMe  NPOM3BOACTBEHHbIX  MPOLLECCOB  MPYM  MHTEHCMBHOM  BeAeHuu
CBMHOBOACTBA MO3BOMIM/IO ONPEAENUTb 3Ty OTPacib Kak MOTEHUMasbHO CnocobeTaylolme
psdy 9KOSIOrMYeckx Npo6/ieM, a UMEHHO: 3aKUC/IEHUIO MOUYBbI, 3BTPOMMKALIMM, COKPALLEHUIO
030HOBOTO Cf10Sl, YBE/MYEHUI0 MAapHUKOBOTO 3hIEKTa, BbICbIXAHUIO TMNOYBLI 32 CYeT
UCMO/Mb30BAHNS TPYHTOBbLIX BOJ, TMOBLILWEHWIO YPOBHA LIyMa U HEMNpPUATHLIX 3anaxos,
3arpsi3HEHMI0 OKPYXXAIOLWEro NPOCTPAHCTBA TSXENbIMU METaNlaMn 1 NeCTULMAAMU.

INaBHasi 0CO6EHHOCTb CefIbCKOX03AWCTBEHHOMO NPeAnpuUATUS — pacnpeneeHHoCTb,
AN Y3HbIA XapakTep UCTOYHMKOB 3arpsi3HeHUs B OT/IMUME OT 60/1bLIMHCTBA MPOMbILLIIEHHbIX
06BEKTOB, B KOTOPbIX MOXHO BbIAENNTL KOHKPETHbIE TOUKM, OTKYAa MPOUCXOAAT BblGpOChI B
atMocdepy, BOAHbIE 06BEKTLI U A MOXHO 3aMEPUTb 1 OLLEHUTL BO3AelicTBuE.

CBUHOBOZYECKME MPeanpusiTUS B NPOM3BOACTBEHHOW AesATeNbHOCTM MCNOMb3yT
pasnMuHbie BuAbl MPUPOAHLIX PECcYpPCcoB: aTMOCHEpHbIi BO3AyX, MNOBEPXHOCTHbIE U
nof3evHble BOAbl, 3eM/II0 UM HeApa, XMBOTHLIX U pacTeHus (kopma). CTeneHb UX
UCMNONb30BAHUSI W BAUSIHUA NPEANpPUATUA Ha 06BLEKTbl M KOMMOHEHTHI NPUPOAHOV cpeabl
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3aBMCUT He TONIbKO OT MOLLHOCTM MPeanpuaTUs, HO U BO MHOIOM Orfpefensercsa pauuoHamu
KOPMJ/IEHMS XMBOTHbIX U CUCTEMOI UCMONb30BaHNA HABO3a, KOTOpas NPUMEHSIETCS Ha AaHHOM
npeanpusTUn.

MpomblWwNeHHOe NPOU3BOACTBO CBWHWHbLI, A7 KOTOPOro XapakTepHO WHTEHCUBHOE
BblpaliBaHue 60/bLIOI0 KOMMYECTBA XMBOTHbIX HAa OrpaHUYEeHHOW nnowanu, - ogHa wus
MPUYMH, WU3MEHMBLLAA OLEHKY CTENeHW B/IUAHUSA CBMHOBOLCTBA Ha OKPYXalolLlyl cpeay,
npeBpaTvB ero B UCTOYHUK Cepbe3HbIX 3arpsa3HeHnii. CneacTBUEM KOHLEHTPaLUU XUBOTHbIX
ABMIAETCA HAKOMNEHNe 3HaYnTe/IbHbIX 0O6bEMOB XUAKOrO HaBo3a (CMecu XUAKUX U TBEPAbIX
9KCKPEMEHTOB). B COOTBETCTBMM C HOpPMaMu KaxAas CBMHbSA B 3aBUCMMOCTM OT nona wu
BO3pacTa B CYTKW BblAensieTt ot 2,2 Ao 12 kr HaBo3a, [Be TPETU KOTOPOro BHOCAT B MOYBY B
KauyecTBe ynobpeHus.

XXnBoTHOBOAUECKOE nNpeanpuaTUE Kak WCTOYHUK HeraTMBHOIO BO34ENCTBUS Ha
OKpyXalllyl cpefy — O4YeHb CNOXHas cuctema C MHOXECTBOM B3auMO3aBUCUMbIX
nokasarenen (puc. 1.11 ntabn. 1.10) [51,63].

OcaxpaeHue

XXanoo6hl AMMMnak 3anaxu

3anaxu rasbl

(Ha nacTbuLax)'

| Okucnexne
)JAPapTekaHune B noyBe BbliwenaynBaHue

ApetgXHbIN P TOK s -

feVIVItTa

.r
P

Mepeun3bbITOK
nuTatenbHbIX
BelecTB
bl enaHnBa

KopeHHasa nopopga T/
PucyHok 1.11 — Cxema noTeHUuasibHOro HeraTyBHOrO BO3AENCTBMS Ha OKpyXaloLyo cpegy
WHTEHCMBHOIO XNBOTHOBOACTBA [63]

HexenaTenbHble NOCNEACTBUS, CBSA3aHHbIE C 3arpsi3HUTENsMK, MOCTynawlmm B
6nocdgrepy OT CBMHOBOAYECKUX NpeanpuaTuii:

. NnoAKUCc/ieHne 03ep, PeK 1 Nousbl U3-3a ocaxaeHnsa IMB n NOXx;

. 3arpsisHeHne rpyHTOBbIX BOg 1 nuTbeBol Boabl (NO3 n NH4+

. 3BTPOhUKALMA MOBEPXHOCTHbIX BOA MK3-3a Ob6OralleHuss asoToM, LBETEeHue
TOKCUYHbIX BOAOPOCNEN, CHMKEHMe 6uopasHoobpasns oiopbl U ayHsbl;

. 3arps3HeHus BO3gyxa, B yacTHocTM ammuakoMm (blH3), NeO, NO, nbuib (PM10 un

PM2,5), o6pa3oBaHuss (hOTOXMMNYECKOTO 030Ha, 6Moaspo3onen u .4,
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. yXyALUeHMe 340POoBbS MoAeln BCneactemne 00pasoBaHns B BO3AyXe B3BELLUEHHbIX
yactuy, (PM 2.5) n asposonen ns3-3a NHs;

nospexzgeHune pacteHuii ns-za NHs n NOx, BbisbIBarOLLMX 0OpasoBaHne 030H3a;

«  ycuneHwue napHukosoro addekta (CO2, CH4, N20 n 1.4.);

*  WCTOLLEHWE BOAHbIX PECYPCOB (MCMONb30BaHWE rPYHTOBLIX BOL);

*  MECTHble NOMEexXu (3anax, Wym);

+  anddy3HOEe pacnpoCTpaHeHWe TKEeNbIX METanmnoB, NECTUUMLOB M TOKCUYHBIX
BELLECTB,;

*  pacnpocTpaHeHue NaToreHoB, BKIYas YCTONYMBBIX K aHTUBMOTNKAM NaToreHoB;

*  OCTatku NeKapCTBEHHbLIX MpenapaToB B BOAAX.

Tabnuua 1.10 — Bo3aencTBme Ha OKpYKatoLLyto cpefy NpPou3BOACTBEHHbLIX OObEKTOB
KMBOTHOBOACTBA [27, 51, 60, 61, 62, 63]

Jkornoru4yeckoe Bo3aencTeme

Obwex MorpebneHue Bo3MoxHbIe aMUccum
MomeLyeHne Ans copepkaHUsl XKUBOTHbIX:
©06BbEMHO-NNAHUPOBOYHOE PELLIEHUE; 3amuccusa B atmocdepy
*Cnocob coaepKaHus XXMBOTHbIX (CTaHOUHOE aMmmMmuaka, 3anax, Luym
obopyaoBsaHue);
*060pyaoBaHUE AN CO34aHMS U YNpaBreHus aHeprus, aMMuaK; yrnekucrbIii ras
BHYTPEHHUM KIMMaToM; Kopma, Boaa
e060pyaoBaHue AN KOPMITEHUS U NOEHUSI neine
XVBOTHBIX;
*0Bopya0BaHMe Ans YOOPKU HaBo3a, HaBo3
nbinb

eCuCTEemMa KopmMneHus

amuccusa B atmocepy
XpaHunuiie HaBosa (OTAEnbHO CTosLLEee) ammuaka, 3anax, 3Muccusa
¢ocdopa B nousy

3anax, amuccus occopa n

XpaHunmLLe OTXOA0B (He HaBo3a) a3oTa B NOYBY, MPYHTOBbIE BOAbI

TTYHKT MOrpysKU 1 pasrpy3ki XXMBOTHBIX LUyM, HABO3

amucems B atmocdepy ammuka
3anax, aMUCCUsi B MOYBY,
BHeceHue HaBo3a B no4uBy 3Heprusi rPYHTOBbIE BOAbI U
NOBEPXHOCTHbIE BOAbI a30T4,
docdopa, kanbums u ap., LUyMm

f063BKN 3ammcems B atmocdepy,

MepepaboTka HaBo3a Ha epme CTOYHbIE BOAbI, IMUCCUS B
pep tep aHeprus, Boga Abl,

noysy
[ob6asky,
ObpaboTka CTOUHbIX BOA aHEprUA 3anax, CToyHas Boga
Kpemaropbl AN CHUrAHUA OTXOA0B (HanpumMep, TyLW) | 3Heprus ammnceus B atmocepy, 3anax
OCHOBHbIMU 3arpasHUTeNnAMn oKpyXxatoLien cpeasl, BblAENAEMbIMMN

KWUBOTHOBOAYECKUMU NPEANPUATUAMU, ABNAOTCA coeauHeHns asota (N) n dpocdopa (P).
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ATMOC®EPA

PucyHok 1.12 — Bo3gelicTBME Ha OKpyXawLyl cpefy Npon3BOACTBEHHbIX 06bEKTOB
WHTEHCUBHOIO XXUBOTHOBO/CTBA

Cuutaetcsa, 4T0 60% asoTcogepxawmnx BblAeNEeHUA NPUXOAUTCA Ha nNpouecchl,
nponcxogsuime BHE XWBOTHOBOLYECKOro nomeweHna npu nepepaboTke (30%), BHeceHuu
(20%) n xpaHeHun (10%) HaBO3a.

B pe3ynbTate peanusayuu npuopuTETHOro HauuoHaNbHOro npoekra «Passutune AMK»
n meponpuatTuin FocnporpaMMmbl 06bemMbl NMPOM3BOACTBA MONYXWUAKOrO, XWAKOFO HaBo3a U
HaBO3HbIX CTOKOB YBE/IMYUNUCb B HECKONbKO pa3. [lpu 3TOM OCHOBHAas 4acTb — 3TO
6ecnoACTUNOYHbIA HaBO3, KOTOPbI/i XapakTepu3yeTcs HU3KMM COAEepXaHWeM OpraHuyeckoro
BelecTBa, OMOreHHbIX 3/1€MeHTOB, WX HecbasaHCUPOBAHHLIM COOTHOLEHUEM, BbICOKUM
WHMEKLMOHHBIM, WHBA3MBHbIM NOTEHLMANIOM, 3Ha4YUTEesIbHbIM COAepXaHUeM TOKCUYHbIX
coefuHeHuWii (MmeTaHa, ckaTona, MepkanTaHa, heHonoB, kpe3osa, ammuaka, cepoBogopoga u
T.N.), YTHeTawWmx pocT 1 pa3Butne pacTeHuii.

OfHa U3 NPUYUH HU3KOro KayecTsa 6ecnofCcTU/IOYHOrO HaBo3a — Ype3MepHoe
cofepxaHne B HEM TEXHOMIOTMYECKON BOAblI, OCOGEHHO NpW yAaneHun HaBo3a rMAPOCMbIBOM
(6onee 15 n B cyTkn Ha 1 ronoBy). BnaxHOCTb TakMx HaBO3HbIX CTOKOB Ha CYL,ECTBYHLNX
CBMHOBOAYECKUX KOMMekcax coctaBnseT 98,3-99,1%. T[lpu CHUXEHUU BAXHOCTU
6ecnoACTUNOYHOro HaBo3a NuwWb Ha 1,5-2% ero 06beM cokpaliaeTcs B 2 pasa, a cogepXxaHue
B HEM GMOreHHbIX 3/1EMEHTOB yBennunBaeTcsa: azota — ¢ 0,08 go 0,15%, dpocchopa — ¢ 0,035
no 0,07%, kanna — c 0,04 go 0,08%.

MpoMbilWieHHOe MpPOM3BOACTBO CBUHWHbLI NOTpeboBano opraHMsaunum B KaXAoM
X03AiCTBE CJ/IOXHOW cucTemMbl nepepaboTkn 3HAUYUTENbHbIX 06BHEMOB HABO3HbIX CTOKOB.
kcnnyartaumsa KpynHbIX CBUHOBOAYECKMX PEPM M KOMNIEKCOB B TEYEHUE He O4HOro JecATka
neT npuBena K 3Ha4YNTE/IbHOMY WM3HOCY OUYUCTHbIX COOPYXeHWii. WN3-3a HexBaTKu AEeHEeXHbIX

21



UTC 41-2017

CPEeACTB MPaKTUYeCKM MOBCEMECTHO 3amMeHa obopyfoBaHWsA Ana nepepaboTku HaBosa He
nposoaunacek, xoTs kaxasle 10-15 net ero HeoGxo0AMMO MOLEPHN3NPOBETL.

MCTOUYHMKaMM 3arpsisHEHNA Ha CBUHOBOAYECKUMX hepmax M KOMMIEKcax SBMSHTCA
TakKe U TPYnbl XMBOTHBIX, NOCMNEAbl, OTXOAbl KOPMOMNPOU3BOACTBA, OTX0Ab! YOS KMUBOTHbBIX.
3arpssHsIIOT OKPYKaKOLLYHO Cpely U CaMy XUBOTHbIE, BbIAENSAS YIMEKUCTbIA U KULLEYHbIE rasbl,
GornesHeTBOpHblIE  MUWKPOOLI,  renbMUHTEI.  CBMHOBOZYECKME MPEANPUATUS  ABMNSHOTCA
NCTOYHUKaMN BMOreHHOro 3arpssHEHWs CTOYHbIX BOA, CTEMeHb BO3AEWCTBUA Ha KOTOpble
onpenensieTcs Kak MOLLHOCTBIO MPEAnpUATUS, Tak M OCOBEHHOCTLIO Pa3MELLEHUs ero Ha
BogocBbopax, CMCTEMaMM CoLEPKaHUS XUBOTHBIX 1 UCNOMNb3oBaHWA HaBo3a (Tabn. 1.11).

Tabnvua 1.11 — KonnuectBo GMOreHHbIX 3reMeHToB B cybcTpartax HaBO3HbIX CTOKOB Ans
komnnekca Ha 108 TbIC. ronos

FopoBoK 06LeM, KonnyecTtBO GMOreHHbIX 3M1EMEHTOB, T/rog,
Cy6crpar TBIC. M3 —
. asot (NHs) c¢poccop (P20s) kanuin (K20)
VicxoaHele 876 730 307 353
HaBO3HbI€ CTOKU
TBepaas 34.4 226 95 73
hpakyms
ViaGbiTouKbif 38,7 131 102 37
AKTUBHBIU LN
yrar us 89,8 110 44 37
LeHTpudyr
OumieriHbie 713,2 88 58 190
CTOKM

MHOroneTHW onbIT 3KCMnyaTauum WHAYCTPUAnbHbIX OYUCTHBIX COOPYXEHWUA Ha
CBUHOBOAYECKMX KOMIMIEKCax Mnokasas MX HU3KYK 3(PMEKTUBHOCTL Kak MPUpPOA0OXPaHHbIX
COOpyXeHun. Bce BMABI KMAKMX U TBepAbIX CybcTpaToB, 06pasyolmxes Npy NPoXOXKAeHUN
HaBO3HbIX CTOKOB Yepe3 YCTPOWCTBA MCKYCCTBEHHOW OMONMOrMYeckor OYUCTKW, coaepxar
3Ha4MTENbHOE  KOMMYECTBO OMOreHHbIX SNEMEHTOB WU OPraHUYeckux COeAUHEHWN,
npesbllLaoLLMe NpeaeribHO AONYyCTUMbIE KOHLIEHTpaLmK BelecTs Anst cbpoca B BbIBOAHbIE
0BbeKTbI.

Mpobnema nepepaboTkM U MCNONb30BaHWUS OTXOAOB CBMHOBOACTBA, A2 M B LENOM
KVBOTHOBOACTBA, SIBMSAETCA OLHOM M3 cambix OCTpbix B Poccun. Bonpocbkl opraHusaumn
pauMoHanbHOr0 UCMOMb30BaHNS MPUPOAHBIX PECYPCOB U OXpaHbl OKpyXarolWwen cpeabl,
pernameHTUpyloTCa 3akoHamun Poccuiickon ®epepauuy, MHCTPYKUMAMW, Npasunamm wu
APYTMMA  HOPMAaTUBHBIMW [OKYMEHTaMK, B OCHOBE KOTOPbIX IEXUT MpakTUKa KOHTpONns
3arps3HeHM Ha «KOHUE Tpybbi». OTO HaxoguT OTPaKEHWE B napamerpax, Nno KOTopbiM
onpeaenseTcs ypoBeHb BPEAOHOCHOrO BO3AEWCTBUS Ha OKPYXaoLyK cpeay. npeaenbHO
AOMyCTUMblE KOHLEHTpaumMu BpedHbIX BewectB B Bo3gyxe, Bogoemax, nouse (MAK),
npenensHo AoMnyCTUMble BbIOPOCHI (COPOChI) BpeAHbIX BELLECTB B aTMOCHEpPY, BOAOEMbI,
MoYBY, OKasbIBaroLLe PU3NHECKOE BO3AENCTBME Ha OKPYKatoLLYO CPEAY, 3A0POBLE YeroBeka,
pactuTenbHbin 1 xMBOTHBIM Mup (MOB); Buoxummnuyeckan notpebHocts B kmucnopoae (BrK,
BaXEH B XapaKTepUCTUKE HEOYMLLEHHbIX CTOKOB (DEPM M KOMMIEKCOB, COLEPXKAaLUX B
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OOnbLLIOM KOMMYECTBE OpraHMyYeckue BELLEeCTBa); XuMmyeckas NOTpeBHOCTb B Kucropoae
(XTK, xapakTepuayeT Hanmyme BeLLecTB, TPYAHOPa3pyLLaeMbIX MUKPOOpraHuaMamu).

Wcxoas na 3apybexHOro onbiTa, B CAOXMBLUMXCS YCNOBUAX Hanbonee nepcnekTnBHbIM
HanpaeneHneM NpPeACTaBnsaeTCs BHEAPEHWEe MOAENM 3KOMOMMYECKOrO0 HOPMUPOBaHMA C
YUETOM KOHLEMLM HaUMyULLNX AOCTYMHbIX TEXHOMOMMIA, B OCHOBE KOTOPOWM NEXar crneayrowme
NpVHUMNbI;

* MpepjoTBpalleHne 3arpAsHeHUs — NpeaycMarpvBacT  CHWKEHWE  YPOBHSA
aHTPOMOreHHOro BO3OEWCTBUSA HACKOMbKO 3TO TEXHUYECKM [LOCTUXKMMO U SKOHOMUYECKU
BO3MOXHO, HE OCTaHaBnMBascb Ha ypoBHe, HeobxoauMmom Ans obecneyeHuss HOpPMaTMBOB
KayecTBa OKpYXatoLLen cpeasbl;

* MPOM3BOACTBEHHbIN OOBEKT PACCMaTPMBAETCSA Kak €QUHOE LIENOE, B KOTOPOM KaXA0e
CYLLECTBEHHOE MW3MEHEHME B TEXHOMOMMM MOXET MU3MEHATb YPOBHW BO3AEUCTBUM Ha
oKkpyxatowyto cpegy. [lpyMeHeHne pasnuyHbIX W HEeCcornacoBaHHbIX MOAXOA0B K
HOPMWPOBaHWIO U KOHTPOMIO 3a Bbibpocamm B atmocdepy, copocamu B BOAHYHO cpefy vnu
noYBy CKOpee CrocobCTBYET MEpeMELLEHUIO 3arps3HeHUs MeXAy PasHbiMU MPUPOLHBIMU
cpefaMu, YeM 3alUMTe OKpyXKatoLlen cpeabl B LIEnom;

+ akonoruveckass 6e3onacHOCTb MPOM3BOACTBa A0SmKkHA obecrneumBaTbCsl Ha BCeX
CTaaNsX XU3HEHHOrO LMKIa NPOM3BOLCTBEHHOIO 06bekTa, BKIYas 3Tanbl MPOeKTUPOBaHUSA
(Ha aTOM 3Tane 3aKknapbiBarTCs OCHOBHbIE 3KOMOTMYECKNE XapakTepUCTUKn obbekTa u 3aechb
MPUPOLOOXPaHHbIE Mepbl Haubonee 3PdEKTMBHbI), CTPOUTENLCTBA, 3SKCMMyaraumm u
aBapuinHbIX PEXMMOB, NMYCKOB M OCTAHOBOB, BbIBOAA M3 aKCMNyaTauuu;

* LOCTMXKEHME Lienn YCTONYMBOIo pa3sutusi obycnaBnmneaeT HeOBXo0AMMOCTL BO3MOXKHO
Bonee MOMHOrO 1 paunoHanbHOro MCMoNb3oBaHWUsA NoTpebnaembix NPUPOAHBIX PECYPCOB U
cbipbs. [puoputeT pomkeH oTAaBaTbCA MepaM, NpeaoTBpaLaloLyM  BO3SHUKHOBEHWE
3arpsisHeHU, a He MEPONPUSRTUAM «Ha KOHLe TPYObl» (OYUCTHBIM COOPYKEHUSIM, YCTaHOBKe
3NEeKTPOUNLTPOB N CEPOOYUCTOK).

YcTonunsas TeHAEHUNA YKPYNHEHNA CENbXO3NPEANPUATUI, YBENUUEHNSI MOrONoBbs Ha
OTAENbHbIX MMOLWAaAKax BeAeT K CHWKEHWIO 3aTpaT Ha MPOW3BOACTBO MPOAYKLMM, HO
OfHOBPEMEHHO YBENMWUMBAaET 3KonMornmdyeckue puckui. [proputeTHOM  3KOMOrMYECKOn
npobnemMon ABMSETCA yTUNU3auusa HaBo3a Ha KPyrHbIX CernbXo3npeanpustusax ¢ 6onbwmm
ob6bemMoM BbIXoAa HaBO3a.

MoxHO BbIAENUTL PSA OCHOBHBLIX (PAKTOPOB, BEAYLLMX K HEraTUBHBIM NOCNEACTBUSAM,
CBS13aHHbIM C M3MEHEHWUAIMMW OKPYXXatoLLen cpefibl OT NMPOU3BOACTBEHHON AEeATeNbHOCTU. JTO
BbICOKWUIA YPOBEHb 3arpsi3HEHUS NOBEPXHOCTHBLIX BOJ, BbI3bIBAIOLUVIA Aerpajauuio BOAOEMOB,
BO3pacTaroLme BbIGPOCh! 3arpAsHAOLLMX BELECTB B aTMOCHEPHbIN BO3AYX OT CTALMOHAPHbIX
N nepeaBwXKHbIX WCTOMHUKOB, pasMELLEHWE OTXOA0B C HapylieHWeM [EeNCTBYHOLLMX
CaHUTapHbIX HOPM, KX HU3KWA ypoBeHb 06e3BpexuBaHusi, nepepaboTkn U BTOPUYHOMO
NCMOSb30BaHuUs, Aerpajauma 3emernb, 06yCrnoBneHHas HapyLUeHUAMN B UX NCMONb30BaHUK,
CoKpaLeHne BMonormyeckoro pasHoobpasus U CBA3AHHOE C 3TUM CHWKEHWE CnoCcOoBHOCTM
NpUpoAbI K camoperynsumu.

MNpobnembi 06ycnoBneHbl OTKNOHEHNEM OT CYLLECTBYIOWMX HOPMaTUBHbIX TpeboBaHWi
W NpaBun Ha 9Jranax MpPOeKTUPOBAHUA MPEANPUSTUS, 3a4acTyld HU3KUM  YPOBHEM
aKenyaraunn.

Tak, HanpuMep, OCHOBHble TPEBOBaHNA K XpaHUIMLLAM HaBO3a: AOCTaTOYHbIA 06bem
(BMECTUMOCTb), TUAPOU3ONALMS OCHOBaHUSI W CTEH, Hanuune >KWKECOOPHMKOB U
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BOAOOTBOAHLIX KaHaB MO MepUMETPY XpaHunuwa/nnolwagkM He BCerga BbINOMNHATCH U
ABNAOTCA OCHOBHBLIMM MPUYMHAMWN OTPULIATENBHOTO BO3AENCTBUA HA OKPYXatoLLYHO Cpesy.
0O6cnenoBaHNst CENbCKOXO3ANCTBEHHBIX NMPEAnpUSTUI nokasanm, Yto B 90% XxO39MCTB
HabntogaeTca HECOOTBETCTBME BMECTUMOCTU XPaHUIMLL, (haKTUYECKOMY HaKOMMEHUIO HAaBo3a B
nepuoa HEBO3MOXHOCTM €ro BHeceHWs. IJTO MPOWCXOAWT, Npexae BCero, BCReAcTBue
npuMeHeHna yCtapeBLUnX HOpMaTtuBoB BbixO4a HaBo3a OT O,EI,HOI7I ronoBbI >XKMBOTHbIX, B TOM Yucne
OTCYTCTBUSI y4€Ta PE3KO BO3POCLUEN B MOCMEAHWE oAbl UX NPOAYKTUBHOCTW, YTO MPMBENO K
YBENMNYEHUIO YAENbHOMO BbIXOAA HABO3a, HE YUTEHHOTO B AENCTBYHOLLMX HOPMaTUBAaX.

B pape XO3AMCTB UMEET MECTO HepocTtarovyHoe Konn4yectso CEMNbCKOXO3ANCTBEHHbBIX
er,El,VIVI Ana NOSIHOro ucnonb3oBaHWA HaBO3a B KadecTBe OpraHW4eCckoro yﬂOGpGHMH, YyTo
NPVBOAUT K MPUMEHEHMIO MOBbILLEHHBIX 03 BHECEHUS] U HeM3BeXXHOMY nonagaHuio Yactu
HaBo3a B BOAHbIE 0OBbEKTLI U FPYHTOBbIE BOABI.

OgHum 3 TpeboeaHuin 6e3onacHOr0 WUCMONb3OBaHUA OpraHWYeckux yaobpeHui
ABNSETCH COOTBETCTBME [03 BHECEHWs MO nuTarenbHbIM BewecTtBam rpynnbl NPK
akonormyeckmm TpeboBaHuaM. Takon noaxon B CefbCKOXO3ANCTBEHHBLIX MPEAnpUATMAX
OTCYTCTBYET, COAEPXaHWEe NUTaTeNlbHbIX BELLECTB B HaBO3€ He KOHTPONUPYETCS U He
YUUTLIBAETCS NPU BHECEHWM OpraHMYeckux yaobpeHnii B nousy. B npoLecce aABWKeHWs HaBo3a
OT XXUBOTHOIO A0 KOpHeBOVI CUCTEMBDI paCTeHVIl‘/'I TepAaeTca NoO oUueHKaM pasfin4vHbIX aBTOPOB NO
asoty 80 85 %, no goccopy 1 kanmo 40-50 % OT Ha4anbHOro CoAEPXKaHNA.

Pesynstathl 06CnefoBaHWn MOKA3bIBAKOT, YTO MHOMME XpaHUnuuia nepenosiHeHsbl,
M30bITOMHbIE MacChkl HaBo3a CKNnaguvpyrTca HaBanom, 4YTO MPUBOAUT K 3arpA3HeHUHo
TEPPUTOPUM XPaHWIULL, MO NEPUMETPY, CTEKAHMIO XUAKOW hpakumm 3a npeensl XxpaHmnuia.

K 0ObEeKTMBHLIM MPUYMHAM CIIOKMBLUENCH CUTYaLMW MOXHO OTHECTU HEeAOoCTaTKu
martepuanbHon-TexHuyecko 6asbl M AUCNApUTET LEH B arpapHOM CeKTope, a TaKkke
CyObEKTUBHbIE MPUYUHBI MO OpraHnsauun paboT HaKOMNeHWs, XpaHeHUs U MUCMomNb3oBaHUS
HaBO3a pPyKOBOACTBOM CEJIbCKOXO3ANCTBEHHbIX NPEeANPUATUN.
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Pasgen 2 OnucaHue TeXHONMOrMYECKUX NpoLecCOB, UCNOSIb3YyEeMbIX B
HacTosllee BpeMA B pacCMaTpuBaemMon OTPacnu CefibCKOro X03AnUCcTBa

2.1 TexHonornyeckue HopMmaTMBbl. OCHOBHbIE TEXHONOrMYeckue napameTpbl
paboTbl CBUHOBOAYECKUX XO3ANCTB Pa3sfNUYHON MOWHOCTU

B cBMHOBOACTBE NPYMEHSIIOTCS TPU TEXHONOMMYECKME CXEMbI NPOU3BOACTBA: NOTOYHOE
NPOM3BOACTBO, UMKNNYHO-TYpOBasi U TypoBasi cucteMbl npouseogctea. OCHOBY NPOMBILLINIEH-
HOro BeAeHWUs CBMHOBOACTBa COCTaBMSET MOTOYHOE MPOU3BOACTBO, KOTOPOE OCHOBAHO Ha
CNeAyLMX OPraHN3aLMOHHO-TEXHOSIOTMYECKMX MPUHLMNAX: PaBHOMEPHbIE, KPYrorofoBbie
OMOPOCHI CBMHOMATOK B TEYEHMWE roAa; nocreoBartensHoe opMMpoBaHNe TEXHOSOMMYECKMX
rpynn CBWUHEW, PUTMUYHOCTL NPOU3BOACTBA; pasferbHO-LexoBas oOpraHusauus TpyAa;
o6ocobneHHoe cofepkaHne KaxA0Mm TEXHONOMMYECKON rpynrbl B OTAENBHON N30MMPOBaHHON
TEXHONOTNYECKOW CEKLMM; OCYLLIECTBIIEHWE NPUHLMNA «BCce CBODOAHO - BCe 3aHSTOY; cobnto-
LEHVEe CaHUTapHOro paspbiBa; creumanvsaums 3aaHuin, obopyaoBaHMa No NPOU3BOACTBEH-
HOMY Ha3Ha4yeHMWIo; KOMMIMEKCHasi MexaHu3aLuvsa u aBTomaTtv3aums Npov3BOACTBEHHbIX MPO-
LieCcoB; CTaHAapTU3aums BbiMyCkaeMON NPOoAYKLUN.

BaxxHbI (hakTop NPOMBILLNEHHOTO NMPOM3BOACTBA CBMHWHBI — Cneuvannsaums n CTax-
AapTusaums noronoses cBMHOMAaToK. Mx kusas macca, CpoKn OCEMEHEHNA, CTUMYNALUA, CUH-
XPpOHUW3aLWs, YPOBEHb MPOAYKTUBHOCTW, MOPOAHAs NPUHAANEXHOCTb AOMKHbI ObITb OfHOTUN-
HbIMW. PaBHOMepHbIe OMopOoCkl MO3BONSAOT 06nerYuTs NepepaboTKy NPOAYKLUUM U MUKBUANPO-
BaTb HEPaBHOMEPHOCTb 3arpy3ku nepepabartbiBaroLLen NPOMBbILLIEHHOCTH.

Mpn NOTOYHOM TEXHOOMMM NPON3BOACTBEHHbIE NPOLIECCHI pa3pabartbiBaloTCs C yHETOM
puTtMa npouasoacTea. [1ns Xo3aUCcTB Manon MOLHOCTM Haubonee yenecoobpaseH putMm B 7
AHeN. 7-4HEeBHbIA PUTM MPOM3BOACTBA KpaTeH acTparibHOMYy nepuogy CBUHOMAaToK (21 AeHb),
B pesynbTare Yero 3a 3TOT Neproj MOXHO CKOMMNIIEKTOBaTb TPU MOSHbIE TEXHOMOrMYeckue
rpynnsl.

BonbLoe pacnpocTpaHeHue, B nocneaHue rogbl, Nosyuurio OTCTynneHme oT 7-AHeB-
HOro pUTMa NPOW3BOACTBA B CTOPOHY €ro YMeHblUeHVs A0 6-5 fHeR, C Lenbio yBenmyeHns
MOLLIHOCTM CBUHOBOLYECKUX NPEANPUSTUNA.

MoToYHaA TEXHONOrMA PEKOMEHAYETCS K MPUMEHEHUIO B CBMHOBOAYECKMX XO3SIMCTBAX
C roaoBbIM 06LEMOM MPOU3BOACTBA HE MEeHEE 12 TbIC. FONIOB OTKOPMOYHOTO MOSIOAHSAKA.

B Menkux xo3sncTBax NPUMEHSETCA LMKIMYHO-TYPOBan CUCTEMa OMopocoB, KoTopas
MO3BONSET YMEHbLUMTL NOTPEOHOCTL MOronoBbsl B CTAHKOMECTax No CPaBHEHUIO C TypOBON
CUCTEMOW N B MaKCUMarbHOW CTENeHW MUCMomMb30BaTb BUonormyeckme nNoTpebHOCTU CBUHEN
[42].

B HacTosiLLee BpeMs 1CNonb3yHTCSH HECKOSNBbKO CUCTEM COAEPKaHUA CBUHEN B 3aBUCH-
MOCTU OT KonuyecTea as. TpexdasHas TeXHONOrMSa nNpeacTaBnAeT cobon TPagnLMOHHYHO
cucTemy, Korga rnocne nojcocHOro nepuoaa nopocaT OTHUMAIOT OT CBUHOMATOK, NEPEBOAAT B
rpynny AopalmBaHuns, a 3ateM B rpynny otkopma. MpuHATas B 60NbWMHCTBE CNeLmMannsnpo-
BaHHbIX CBUHOBOAYECKMX XO3SAMCTB U KPYMHbLIX NPOMBILLNEHHBIX KOMMNEKCax, AaHHAA TEXHO-
1orma BblpalLMBaHUA NPEAyCMAaTPMBAaET NOCNEeA0BaTENbHOE COAEPKAHNE NOPOCAT B TPEX TU-
nax NoMeLLeHWN.
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IByxdasHas TeXHONors cyLecTByeT B AByXx Bapuaumsax. Knaccuyeckas, WMpoko npu-
MeHsBLIasics B ceuHoBoacTBe CCCP, 3akntiodaeTcs B TOM, YTO Nocne oTbema nopocsTa ocra-
IOTCA B TOM XK€ CTaHKE, TOW Xe Ipynnon, A0 nepeaaqn ux Ha otkopm. bnarogapsa tomy, yto
rHEe340 MOPOCAT HE PacOPMMPOBLIBAETCH U HE 00beanHSETCs, hakTop «HOBOrO coobLue-
CTBa» NONHOCTLIO MCKMoYaeTcs. HefoCTaTkoOM 3TOM CUCTEMBI SIBMISETCH NOTPEOHOCTL B 60rb-
LLIOM KOFMYECTBE CaMOro [OpPOrocTosiero obopyaoBaHnNs - CTaHKOB AN NOACOCHbBIX CBUHO-
MaToK.

B nocnepHee pecAtunetve AByxdasHad TEXHOMOMMA MoslyYMna BTOpPoe poXAeHVE B
Buae TexHonormn «Wean-to-Finish» B cOOTBETCTBUM C KOTOPOM, MOPOCSATA NOCne oTbeMa ne-
peMeLLaloTcsl HEMOCPEACTBEHHO B 34aHUSI OTKOPMa, FAe OTKapMNMBaloTCA A0 nepefadn Ha
y6oun. OCHOBHOE NPEMMYLLECTBO AAHHON CUCTEMbI YCTPaHEHNE CTpecca OT NepeMeLLeHUs 1
CMeLUMBaHNS MO CBUHKOB.

MpoTNBONONOXHOCTL ABYXda3HON TEXHONOMM - YeTbIpexdasHasi TEXHONOMMS, Npu Ko-
TOpOWN MexXay CTaausaMn LopalLmMBaHisa 1 OTKOpMa, BBOAWUTBECA NPOMEXYTOUHas cTaaus npe-
aoTtkopma. MNperMyLLLecTBOM AaHHOW CUCTEMBI ABNAETCA 6onee BbICOKUA YPOBEHb MIMEHbI B
cekumusix n 6onee cneuvanMavpoBaHHbIe YCMOBUSA BbIpalMBaHNA KOHKPETHBLIX BO3PAaCTHbIX
rpynn NopocsT.

K cBnHOBOAYECKMM NPEeanpPUATUAM BCeX POpM COBCTBEHHOCTU NPEAbABNAKTCA OCHOB-
Hble TpeboBaHusi Mo 06eCne4YeHHOCTN KOpMaMK, BOAOW, SNEKTPOSHEPTUEN, TENNOM, NoAbE3A-
HbIMW NYTAMMW ANS NOABO3a KOPMOB, CpeacTBamMy TPaHCMOPTUPOBKU XXUBOTHBLIX 1 NPOAYKLAM,
OHM [OJTDKHbI HAXOAWTLCS B Npegenax ycTaHoBNeHHOro HopMamm paguyca Bblesfa noxapHoro
feno. MNponsBoACTBEHHAsA Mrowaaka Ha NpPeanpuAaTUn AOImkHa obecneynTs BO3MOXHOCTb
MonHOWM yTunusaumm Haeosa. He ponyckaeTcs cOpoC CTOKOB B BOAOEMbI U BOZOOXPAHHYHO
30HYy.

MpeanpusitTue [OSTKHO BbiTh OrOPOXEHO OT BRVKaNMLLEro XUOro paroHa CaHUTapHo-
3alUTHON 30HOM (paspbiBoM). Pasmepbl caHUTapHO-3aWMUTHBIX 30H AMA CBMHOBOAYECKUX
NpPeanpUsITUA NO BbIPaLLMBaHWIO 1 OTKOPMY [0 4 ThIC. FONOB OTKOPMOYHOrO MOTOAHSKA B FOA
npuHaTbl He MeHee 300 M, oT 4 o 12 Teic. — 500 M, oT 12 go 54 Tbic. — 1000 M, 54 TbIC.
ronos B rog 1 6onee — 1000 m.

[na paboTarolmx NpeanpusiTUiA, NMpY UX PEKOHCTPYKLMK, CEHUTaPHO-3aLUMTHBIE 30HbI
MOryT ObiTb yBENMYEHbI MMM COKPaLLEHbI C YHETOM CIOXMBLLMXCS KOHKPETHbBIX YCMOBUIA U yCTa-
HaBMMBaTLCH MO COrMacoBaHUIO ¢ MECTHBIMM OpraHamu "ocyfapCTBEHHOro CaHUTapHOro U Be-
TepuHapHoro Haf3opa. Tepputopusi NIPeANPUATUS AOIMKHA MMETb 3aLLUTHYHO 3EMEHYH0 30HY 13
HacaKaeHUA.

3ooBeTepUHapHbIe paspbiBbl MEXAY CBMHOBOAYECKMMY dhepMamm 1 nTuuedabprkamm
B OTAElbHbIX CryyYasx MoryT BbiTe CokpalyeHb! Ao 500 M No cornacoBaHuio ¢ opraHamm o6-
NacTHoro, Kpaesoro 1 pecnybnmnkaHcKoro rocBeTHaA30pa. 300BETEPUHAPHBIN PaspbiB MEXAY
NNeMEHHbIM PENPOAYKTOPOM MO BbIPALLMBAHWIO PEMOHTHBIX CBUHOK AM151 KOMMNEKCOB 54 ThiC.
n 6onee CBUHEN B rO4 1 KOMMIEKCOM BOIPKeH ObiTb He meHee 300 m. (puc. 2.1).
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PucyHok 2.1 — CBuHoOBOAYECKUIA KoMNiekc Ha 25 000 ron ¢ oTKkopma B rof,

B MoACOGHbLIX CENbCKOXO3AWCTBEHHbLIX NPEeANnpuATUAX A0MNyckaeTcs OAHOBPEMEHHO
pa3mellaTb Ha OA4HON niowagke Ao 50 cBMHOMATOK. 300BETEPMHAPHbIE PACCTOAHUSA MeXay
34aHNSAMU ANA COAepPXaHUs XMBOTHbIX pa3HbiX BUAOB AO/MXHbI 6bITb HE MeHee 60 M.

B cocTtaBe KOMMMEKCOB C rogoBbiM 06BEMOM MPOM3BOACTBA 24 n 60see TbiC. rOM0B
OTKOPMOYHOr0 MOJIOAHSIKA B rof, npeaycMOTpeHa opraHusauus naeMeHHbIX PenpoayKTopoB
B 06beme 10 20 % cpefHerofoBoro KoamyecTsa CBMHOMATOK KoMMiekca. MnaHMpoBKa cekumia
BHYTPV NOMELLEHNIA MOXET npesycmaTpmBaTh kak NpoAobHOE, Tak U NonepevHoe pacnosioxe-
HMe pAA0B CTAHKOB C YCTPONCTBOM MPOAO/BbHBIX U NONEePeYHbIX MPOXOA0B (3BaKyaLMOHHbIX, KOp-
MOBbIX, KOPMOHABO3HbIX W CAYXeG6HbIX). PacnonoXxeHne cekuuini B CBUHOBOAYECKMX 34aHMAX
[O/MKHO obecneymBaTb UX 3arofIHEHNE U 3BAKyaLMio U3 HUX XXUBOTHBIX, MUHYS ApYrme Cekuumu.
CTpouTenbHble KOHCTPYKUUM 34aHWi U COOPYXEHMWA CBMHOBOAYECKMX NPeAnpuaTUii fOKHbI
ObITb AOCTATOYHO MPOYHLIMU, AOSTOBEYHbLIMW, OTHECTOMKMMMN U SKOHOMUYHbIMU. CTpOUTESb-
Hble MaTepuasbl, U3 KOTOPbIX BbINO/IHEHbI KOHCTPYKLMN CTEH, NEPErOPOAOK, MEPEKPbITWIA, Mo-
KPbITWIA 1 NOMOB AO/MKHbI GbITb YCTOWUMBBLIMU K BO3AEACTBUIO Ae3UHDULMPYIOLWMX BELLECTB, K
MOBbILIEHHON BNAXHOCTW, HE BblAENATb BPeAHbIX BELLECTB, @ aHTUKOPPO3UiiHbIe U OTAEN0Y-
Hble MOKPbITUS 6biTb 6e3BpeAHbIMU. 0/bl AO/MKHBI ObITb HECKONb3KUMU, CTONKMMU NPOTUB
BO34ENCTBUS CTOYHOW XMAKOCTU U AE3UHMLNPYIOLLMX BELLECTB, HE BblAENSATb BPEeAHbIX Be-
LLecTB. B cBA3M C NpUMeHeHreM niacTU4ecknx maTepuanos, ocoboe BHUMaHue Heo6Xo4MMOo
yAensiTb UX NPOTUBOMOXAPHON CTOMKOCTU.

[JelicTByOWMMM B HACTOSILLEE BPEMSA METOAMYECKUMU PEKOMEHIALMAMU MO TEXHOO-
rMYecKoMy MPOEKTUPOBAHWIO CBMHOBOAYECKMX hepm n komnnaekcos P AMK 1.10.02.04-12
npefycMoTpeHbl cnefylole HopMaTuBbl naowageli n pasmepbl TEXHONOTMYECKMUX d1EMEH-
TOB NOMELLEHNIT OCHOBHOTO Ha3HayeHus (Tabn. 2.1).

Mpn ycTpoiicTBE LWeneBbiX Xene300eTOHHbIX NO0B B CTaHKax ANs CBUHEN LupuHa
nnaHok/wenei peweTok 4o/MkHA BbiTb ANA MOPOCAT-OTbEMbIWEN, PEMOHTHOIO MOMOAHSKA U
OTKOPMOYHOro monogHsika 40-50/20-22 MM, 4151 XPAKOB Y CBUHOMATOK - 70/26 Mm.
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LLleneBbie nonbl U3 Apyrux MaTepuanoB LOMMKHbI UMETb NNaHKM LUMPUHOW HE MeHee 35
MM, @ NpocBeTbl Mexay HuMKM He Bonee 20 MM. B cTaHkax ans onopoca WWpUHY LWenen Bo
BCEX Criyvasix cnegyer npuHuMatb 12 M.

Tabnvuya 2.1 — HopmaTtuebl nrowagen n paamepbl TEXHOOMMYECKNX SNTEMEHTOB NMOMELLEHWI

Hopma cTtaHkoBOM nno- LnpuHa (rny6unHa) ane-
MNpenenb- | WaAuU Ha OQHY FONOBY, M* | MEHTOB MOMELUEHUs, M

HasHa4yeHue | HOE€ NOro- | TopapHble | [nemMeHHble| ToBapHble | [nemMeHHble
HasBaHue | (no rpynnam noebe npeanpusa- | npeanpusa- | npeanpus- | npeanpus-

OnNeMeHTbI NOMELLEHUNIA

XKNBOTHbIX) ™A ™A ™A ™A
['pynnosble ANA Xpsikos
cranky | MPoBEpSeMbIx 5 2,5 2,5 20 3,5 103,5

1 NPOBHMKOB
[nsi XonocTbiX CBUHOMATOK U CBUHOMATOK C YCTAHOBITEHHOW CYNOPOCHOCThIO:

Ha CnnoLHOM nony 12 1,9 2,0 no 3,5 80 3,5
Ha LLIeneBoM Unu peLueT4yaTom nomny 12 1,7 no 3,5 no 3,5
[nsa nopocsaT-0TbeMbILLIEN:

Ha CnMoLHOM nosny 25 0,35 0,4 8o 25 80 3,5
Ha LLeneBoM nony 30 0,3 0,35 4o 2.5 8o 3,5
[nsa peMOHTHOro MOnoAHsKa:

Ha CNMoLHOM nony 8 1,0 1,0 8o 35 80 3,5
Ha LwenesomM nony 15 0,8 1,0 8o 35 8o 35
[nsi OTKOPMOYHOrO MOMNOAHSKA:

Ha CrnoLwHOoM nony 30 0,8 8o 3,5

Ha Lenesom nony 30 0,65 8o 3,5

ANs BbiOpakoBaHHbIX CBUHOMATOK U XPAKOB 15 1.2 ) 1035 )
Ha OTKOpMe

WUHavBnayanbHble (ans XPsIKOB-NPOV3BO- 1 7.0 7.0 2528 2528
CTaHKu avrenen

Ins ceuHomarok 3a 7-10 gHen A0 onopoca u CBUHOMATOK C MOpPoCATaMm

Ha CMNOLWHOM nony 1 6,5 7.5 2,5 2,5
Ha Wwenesom nony 1 6,0 2,5

Ina cBuHomaTok 3a 7-10 gHel A0 onopoca U NOACOCHbBIX C NOPOCATaMU NPY PaHHEM OTbeME NOPOCHT
(25-35 pHen):

Ha CNNOLWHOM nony 1 6,0 2,0-2,5
Ha Lenesom nony 1 3,6-4,0 2,0-2,5
ANSA CBUHOMATOK XONOCTbIX, OCEMEHAEMbIX U 1 15 15 2.3 23

C HEYCTaHOBIIEHHOW CYNOPOCHOCTbLIO

KopmoBble, KOpMOHABO3-
Mpoxoaw! Hble, NonepeyHbIe U Npo- - - - zz;aggzvéT;I\enHzﬁeO?)/éqoaa-
AOrbHble ) ;
OBaKyalWMOHHbIE NomnepeyHbIe U NPOAOIbHBIE NPOXOAbI:
B CBMHApHUWKax ANSA NPOBEAEHMS OMOPOCOB 1,2 1,2
B CBMHapHMKax AN XpPsSKoB - - - 1,2 1,2

B CBMHAPHMKax ANS NOPOCAT-OTbEMbILLEN,
PEMOHTHOTO MONOAHSIKA U OTKOpMa

cnyxebHble - 1,0 1,0
* HopmaTtuBHas Harpyska Ha wweneBble nonbl npuHumaeTcs 200 kre/m

) ) - 1,0 1,0
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Mpoxoabl B NOMELLEHUAX HEOBXOAMMO BbIMNOMHATH HE BbIE MNAaHUPOBOYHON OT-
METKM 3eMnn Ha 15-20 cM. YKNOHbI MOMOB B rpynnoBbIX CTaHkax genarTtcs He 6onee 5 %,
a B npoxogax He Bonee 2 % B CTOPOHY HaBO3HOro kaHana. KaHanel HaBo3oynaneHus, ne-
PEeKpbITbIE peLleTKkaMu, pacrnonararTcs Npu KOPMNEHUN CBUHEN CYXMMU KOPMaMn B 3aHEN
YacTu CTaHKa, a NP KOPMAEHNN BNAXKHBIMU U XKUOKUMU KOPMaMU - BAOMNb PPOHTa KopMIe-
HWS C OTCTYNNEHNSMM OT KopmyLuek Ha 20-30 cM ans nopocaT-oTbemblwen n Ha 30-40 cm
ANA oCTanbHOro Noronoebs. Npy NCNONbL30BaHMM HABO3HbIX BaHH PELLETKM pacnonararoTcs
Ha BCeW nnoLiagn ctaHka.

BbICOTy OT nona [0 HU3a OKOH MpuHUMaroT He MeHee 120 cMm. BHyTpeHHss BbicoTa
NOMELLEHNIN ANA COAEPXKaHUSA CBUHEN AomkHa ObiTb He MeHee 240 cm OT nona Ao Huaa
BbICTYNAKLLMX KOHCTPYKLWI NMOKPBITUS (MEPEKPLITUSA) U HE MEHee 2 M 0 HU3a TEXHOMOru-
yeckoro obopynoBaHusa B npoxogax. BHyTpeHHMe noBepxHOCTM CTEH B NMOMELLEHUNAX ANns
XWUBOTHbIX JOMKHbI ObITb rMaAKMMKM, HE BOCMPUMMUYMBLIMMI K Briare U MMeTb CBETSble TOHa.
B maHexe, nabopatopum 1 KOPMOMPUroTOBUTENBHOW CTEHbI AOIMKHBLI ObiTb 06MULOBaHbI
rnasypoBaHHOW MMAMTKOW Ha BbICOTY 1,5 M, a Bblle OKpalleHbl BIaroCTOMKMMK Kpackamum
CBETIbIX TOHOB.

2.2 CoBpeMeHHble TEXHONOrMM coAepXaHuss  XPSKOB-NMPOU3BOAUTENEN.
TexHONornyeckne HOpMaTuBbI

XpsAKoB-NPOV3BOAUTENEN cofepaT uHamemuayansHo (puc. 2.2). TexHonornyeckue
HOpMaTMBbI MO UX COAEPXAaHUIO NpUBeAEHb Bbiwe. [Ana oTéopa nyywnx XpsKoB Ha ane-
BEpe NPOBOAUTCS OLEHKa No coBCTBEHHOW NPOAYKTUBHOCTU. [N KOHTPONs KonuyecTea
KOPMOB WUCMONb3YIOTCA aBTOMaTUYECKNE KOPMOPAa3AaTtyMkm C MpOrpaMMHbIM ynpasne-
HueM. Mpu goctmkenmm 100 Kr XXNMBOW MacChbl Y PEMOHTHBIX XPSYKOB ONpeaenseTcs Ton-
WnHa wnvka. Jna onpeaeneHnsa TONWMWHbI WNWKa Y PEMOHTHbIX XPSAYKOB NCNONb3YHOTCA
pasnuyHble ynbTpa3BykoBble Nprmbopsi.

MuHUManbHBINA pasmep UHANBUAYANbHBLIX CTAHKOB A0MMKEH BbiTh 7 M2, @ WMpUHa —
AocTaTouHOM, YTobbl Xpsk Mor cBoGoaHO B HEM pa3BopaumBaTbesd. Npu TakoM cnocobe
cojepxxaHna npefoTBpaLLaoTcs gpaku Mexay ocobsmm n obecneunBaeTcs BO3MOXHOCTb
MOLMOHa. Ha KOHTPONbHO-UCMbITATENBHBIX CTAHLMAX MO OLIEHKE XPAYKOB N0 COGCTBEHHON
NPOAYKTUBHOCTM JONYyCKaeTCs MeNKorpynnoBoe cogepkaHne B 6okcax no Aee-veTbipe ro-
NOBBbI.

CraHku (Puc. 2.2) npeacTtaBnsaoT co6oW orpaxaeHns ¢ KanuTkon, BHYTPYU KOTOPOro
yCTaHoBneHa kopbiToobpasHas kopmyLika. BoaMoxHO 06beAnHeHne HeCKONBKNX CTAHKOB
B €ANHYI0 KOHCTPYKLIMIO C 0BWwmmn anemeHTamn. CtaHkn o6opya0BaHbl 4o3aTopaMuy Kop-
MOB, KOTOpble SIBNSAIOTCA 3NemMeHTamu o6LLeil CUCTEMbl aBTOMAaTUYECKOW pasgaymn Kop-
MOB; HUNNESbHBIMM U YaleYHbLIMW MOUNKaMU.
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PucyHok 2.2 — CTaHOK AN cofepXaHuns Xpska - npou3BoanTens

Mpu 3aKynke PeMOHTHBIX XPAYKOB A/IMTENBHOCTb UX KapaHTuHa A0o/mMKHa ObiTb He Me-
Hee 4 Heflenb. MonoBble pediekChbl Y MOMOAbIX XPAYKOB HAUMHAIOT YETKO NPOSABAATLCA B 5-6
Mec. B 3TOM BO3pacTe MOXeT NPOUCXOANTL 3AKYALMSA N BO3SMOXHOCTbL OMNJI040TBOPEHUS CBU-
HomaTtok. OfHaKo MUCMNo/b30BaHUe XPSKOB HEOOXOAMMO HaunHaTh ¢ 11-12 mec., npu AOCTUXe-
HUN XMBOI Maccbl He MeHee 150 K. VIHTEHCMBHOE MCMNOJib30BaHMe XPSKoB B 60/1ee paHHEM
BO3pacTe NpMBOAMT K MX HELOCTATOYHOMY pasBUTUI0. XPSKOB-NPOU3BOAMTENEN HaunHaloT
npuvyyaTb K cagke Ha haHToM c 5-6 mec.

Xpsak-nponsBoamnTe b 3a OAHY Cafiky MOXeT BblaensAtb Ao 400-500 mn cnepmbl. Oxu-
peHue, Kak v UCTOLLEHNE XPAKOB, OTPULATENbHO CKa3blBAETCA Ha UX MOJIOBOM aKTUBHOCTU U
KayecTBe crnepmonpogykumn. Ha 100 KrX1BOW Maccbl pacTyliue Xpsku noTpebasiot no 1,7 kr
CyXoro BeLlecTsa, B3pocsible — 1-1,3 kr. [03TOMy UX paLuoHbl AO/MKHbI UMETbL BbICOKYH KOH-
LleHTpaLuio 06MEeHHON 3Heprum n nuTaTesbHbIX BELeCcTB B CYXOM BellecTBe.
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CraHoK TMna

CraHok Tuna CBK-5

MapameTtpbl CraHok 35482.00.000 CTaHOK AnA XpsAKoB CBK-6
Tun MHamBuayanbHbIn MHavBMAYanbHbIN Unn rpynnosBon (2-5 ro- rpyrnnoBomn WHAVBUAYaNbHbINA
nos)
OcobeHHocTn BosmoxxHo o6beguHeHune | Mo TpeboBaHUo oBOpyaylTCS A03aTo- - -
HECKOMbKMX CTaHKOB B | paMu KOPMOB M NpUeMHbIMK Tpyb6amu, 06b-
€AVHYIO KOHCTPYKLUMIO C | €AWHSASt CTaHKN B OOLLYyIO CUCTEMY aBTOMa-
o6LWMMKN anemeHTamu TU3NPOBAHHOW pasfaqn KOPMOB; HUMNENb-
HbIMW WM YaleYHbIMU nounkamu (B
CTaHke).
CraHok:
- 6
marepuan CranbHble Tpy6bl 1 yrro- | TPYGbl BOAOrasonpoBojHbIe C;?_IJ;ZH:;T;“Z Mbl CranbHble Tpy6bl C
BOW Npocounb rOCT 3262-75 p6e3 nokpeiTuem u 6e3
- NMOKpbITUE ropsyee ouyuHkoaHue, NOCT 9.307-89/B
OLMHKOBaHWEe OLMHKOBaHUe OLMHKOBAHUE
YepHOM BUAE/ OKpaLLEHHbIE
- rabapuTHble pa3mepbl, MM 2500x2500x1090
P pasmepsl, 2500%2800x1150 2500(nnm nobas)x 2800(unu nrodas)x 2495x834x1090
1200(nnu niobas) (nBepb — 850)
KopmyLuka:
- obbewm, N 10 3aBUCUT OT KONMYeCcTBa XpsiKoB - -
- marepvan cTanbe HepxasetoLasi, TonwmHoun 1,5; CTanb HepXaBeto- | cTanb HepaBetoLast
cTanbe HepxaBetoLLasi
2,0Mm was
- rabaputHble pasmepbl, MM 525x350 no TpeboBaHMIO 3akasumnka 450x360x190 450x360x190
Mowunka:
-Tun HUNnenbHas - - -
- pacxog Boabl, N/MUH 6 - - -
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lNpodomkerHue mabnuupi 2.2

MapameTpbl

CraHok 35482.00.000

CTaHOK Ans XpsikoB

CraHok Tuna CBK-6

CraHok Tuna CBK-5

Macca, kr

425

MapameTpsb! /

oKpaLumMBaHue (Nno enaHuo 3a-
Kasyuka)

HanmeHoBaHue, CrtaHok ans xpska KneTka ansa xpsikos KneTka ansa xpsikos CraHok ans xpsikoB
Mapka

Twn MHamBuayanbHbIN MHauBMAYanbHbIN MHanBuayanbHbIN MHanBMAYanbHbIN

OcobeHHocTU Coctont M3 GOKOBbIX CTEHOK, - Bo3moxHO nsrotosneHue no uH- | [llepegHue orpaxaeHus peLlet-
nepegHen gsepubl B cbope € AVBMAYanNbHON ANWMHE U OCHALLEe- | YaTble C BEpPTMKarnbHbIMU nepe-
KOPMYLLKOW, 3aaHel ABepubl, HME MNOBOPOTHbIMM BOPOTaMWU | KnNaguHamu, GokoBble — KOMOU-
KoTopas UKCUPYeTCs B ABYX TMna ,BECTEepH® MNM BOPOTaMU | HAUWsi CNNOLUHBIX W pelleTva-
NONOXeHUsX - "3akpbITo" 1 "oT- A8 XPSAKOB. ThbIX.
KpbITO" C MOMOLLbLIO pblyara u3
30HbI KOPMOBOIO NMPOXOAA.

CraHok:

- Marepuan CranbHbie TpyObl CranbHblie TpyObl CranbHble TpyObl 1» 1 %2 « CranbHbie TpyObl

- NOKpbITUE ropsdee  OUMHKOBaHWe unu | ropgyee OLMHKOBaHue ropsidee ounHKOBaHWe ropsidee oLMHKOBaHWe

- rabaputHble
pasmepbl, MM

2500x640x1100

2200x2600(3000)x1000

Mo wHAMBMAyanbHOMY 3akasy.
BbicoTa: MOHTaa orpaxaeHus —
1250, orpaxgeHusa — 1100

2200x2600 (3000)

KopmyLuka:

BXOAVIT B KOMNnNeKTauuo

Bxoaut B koMnnekTauumio

- obbewm, N
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MapameTpbl CraHok 35482.00.000 CTaHOK Ans XpsikoB CraHok Tuna CBK-6 CraHok Tuna CBK-5
- marepuvan - nnacTuk -
Mownnka:
-Tvn - HUNNenbHas HUNNenbHas

- pacxoj BOAbl,
n/MUH
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KoHueHTprpoBaHHbIE KOpMa CKapMIMBaloT XpsikaM B BUAE MOMHOPALMOHHBLIX KOMBU-
KOPMOB, KOTOpbIE NPOU3BOAAT HA KOMOUKOPMOBBIX 3aBOAAX UMM HEMOCPELCTBEHHO B XO35IM-
CcTBE M3 3epHodypaka n 6enkoBo-MUHepanbHO-BUTAMUHHBIX A06aBOK UM NPEMUKCOB MpPo-
MbILLNEHHOM BbIpaboTku. [1nsa caHuTapHoM 06paboTku XpsikoB 060pyayoT NOMELLEHWE, COCTO-
silee 13 AyLWeBOW U Cyluunku. [lyluesasn 40MmKHA NPUMbIKaTb K MOMELLIEHUIO AN COAEPXKaHUs
XpsKoB, coobLasick ¢ Her aBepbto. Mon achansTOBETOHHBIN C YKINOHOM AN CTOKa BOAbI U
kaHanmsaumen. CTeHbl 06NMLOBLIBAKOT NACTUKOM WU rNasypoBaHHOW NNUTKOW. B fyweson
yCTaHaBMUBAIOT CTaHKU A5 TyaneTta Xpskos C AyLleM CO crnelmanbHOU MOEUYHOW YCTaHOBKOM,
obopyaytoT oborpes Boabl AN AyLua.

B maHexe ycTpaunBatoT acdanbTo6eToHHbIe, 6ETOHHBIE UMK NNACTMKOBbLIE MOSbI C A~
pocmbiBoM. [lon nepea 4yyenom xenaTenbHO 3acCTENUTb PE3VMHOBLIM NMPOTUBOCKONb3SLLMM
koBpukoM. OkHa pacrnonaratoT Ha BbicoTe 1,5 M ot nona. CTeHbl 1 NOTONOK XenaTenbHO Bbl-
NOMHATbL U3 MracTuka unM okpacuTb Beno BoAO3MYNbCUOHHOW KpackoW. B maHexe Hapo
VUMETb BOJAOMNPOBOAHLIA KpaH C LUNaHroM AfiS MbITbS MOMOB U CTEH, a Takke pakoBWHY ANs
MbITbS1 pyk. MaHex ansa B3aTMsa cnepmbl Heo6xoauMo caenarb Tak, YTobbl MPU arpeccBHOM
noesefeHun xpsika bbina BO3MOXHOCTL CBOBG0OAHO NOKMHYTL ero. OrpakaeHne maHexa gena-
€TCSl U3 BepTUKarnbHbIX CTOeK — CTONGoB.

Ha 50 xpsikoB fomkHO 6biTh 3-4 MaHexa. Vx konnyecTBo cnepyeT genarb 13 pacyeTta
Nosy4YeHUs CnepmMbl OT FPynMbl XPSIKOB 3a 2-3 Yaca, yYUTbIBasi, YTO TEXHUK B TEYEHME Yaca B
cpefHeM MOXeT nonyunTb cnepMmy ot 4-5 xpsikoB. Pasmepbl maHexxken 3,5 x 2,5 m. Bricota
MaHexxa 1,4 M, nonbl acdanbTo6eToHHbIE UK 13 kepamuyeckor nuTkn. Okono daHToma
HeoOXoAMMO yCTpamBaTbh CbEMHbIE LTI UNN PE3UHOBBLIE KOBPUKM C LLIEPOXOBATON NMOBEPX-
HOCTbLHO.

[Mpn UCKYCCTBEHHOM OCEMEHEHMM HA OQHOMO Xpsika AOSMKHO nnaHupoeatees 150-200
CBUHOMATOK, Npu ectecTBeHHOM 20-25. Ha 120-150 cBMHOMATOK AOMKEH NPUXOAUTCA OAMH
Xpsik-npobHuk (prc.2.3).

XpsKy-npobHUKY HeoBxoaAMMO OAMH pa3 B HEAENO AaBaTh €CTECTBEHHYH caaky. Ecnn
3TOro He fgenatb, TO NpobHUK He ByfeT akTMBHO pearnposaTk Ha maTtky. Hapsay ¢ kopmne-
HVEM 1 coaepKaHWEM Ha MOMOBYH aKTUBHOCTb XPAKOB BINSAET MHTEHCUBHOCTb UX UCMNOSMb30-
BaHus (Tabn. 2.3).

Tabnuua 2.3 — Pexum 1cnonb3oBaHUs Xpskos

Pexum Yucno cagok B mecsuy B BO3pacTe, Mec.
ncnonb3oBaHus 10-12 12-18 18-24 24-26 Crapuwe 3 ner
YMepeHHbIN no4 o6 no8 no 10 ao 12
NHTEHCKBHBIN - 7-12 9-16 11-20 13-24
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PucyHok 2.3 - B3ATne cnepMbl MaHyasibHbIM MeTOA0M

Mpn NPOV3BOACTBEHHOI HEOBXOAMMOCTY B3POC/IbIX aKTUBHbIX XPSIKOB MOXHO WUCMO/b30-
BaTb /19 B3ATUSA CrepMbl OAVH pa3 B 2 AHA B TedeHue 3 MecsLeB, C Noc/eayowmM npeaocTas-
NeHveM oTAbixa Ha 12-15 fHeid. Haunyudliee kayecTBO CMepMbl NpU Pexume MCnosb30BaHus
Xpsika - oHa cafKa B YeTblpe AHsl.

2.3 CoBpeMeHHble TEXHOJ/IOTUM COLEPXAHUA XOOCTbIX, YC/TIOBHO-CYNMOPOCHDI
CYMOPOCHbIX CBUHOMATOK

VIHTEHCUMBHOCTb UCMO/Ib30BaHUSA CBUHOMATOK 3aBUCUT OT A/IMTE/IbHOCTU LuKa BOCMpPo-
N3BOACTBA, KOTOPbLIA COCTOUT M3 a3 X0/1I0CTOro, YCI0BHO-CYMOPOCHOrO, CYNOpPOCHOr0 U Noa-
COCHOTO cofepxXaHusi. NepeMeHHbIMY BeMYMHaMWN LnKIa ABAAIOTCA Nepuog X010CTOro Co-
JepXaHusi 1 NoACOCHbIA nepuod. AN ymeHblueHusi hasbl X0/I0CTOr0 COAEpPXaHusl nprmMe-
HAIOT HOBble MEeTOAbl CTUMYNALUN U CUHXPOHU3ALUM OXOTbl TOPMOHA/IbHBIMW NpenaparaMu,
paHHIO AMarHOCTUKY CYNOPOCHOCTM, MOACOCHLIN Xe Mepuo MOXHO COKPaTuUTb TONbKO 3a
CYeT paHHero oTbLemMa.

PaHHUII OTbeM He TO/IbKO MOBbILIAET KOMYECTBO ONOPOCOB OT CBMHOMATKN B TeYeHue
roga, Ho ¥ N03BOJIAET 3KOHOMUTL KOpMa. KopM, CKOpM/IEHHbI HENOCPEACTBEHHO NOpOCATaM, 1c-
nonb3yetcs B 2,5 pasa athchekTuBHee, YEM CKOPMIIEHHbI CBMHOMATKE M NOTPebneHHbI nopocs-
Tamu B kayecTBe ee Mosioka. OHaKo Ype3mepHoe CoKpalleHne NoLCOoCHOro nepuoga He fgaet
nonoXxuTenbHoro achdekTa, T.K. BNOCNeACTBUN BOCNPOM3BOAMTE NbHbIE KAYeCTBa CBUHOMATOK
yxyawatoTtca. [Npu cBepxpaHHEM OTbeMe CBMHOMATKM M/1I0X0 NPUXOLAT B OXOTY, yxyAwaeTcs
1NX BOCNPOU3BOANTENbHbIE COCOGHOCTM, XU3HEHHOCTbL NOPOCAT.

OnTMarnbHbIA CPOK paHHero otTbema 21 - 28 gHeit. Aenasck ahHEKTUBHLIM METOAOM
WHTEHCU(MKALMN MATOUYHOIO MOr0/I0BbS, OH, TEM HE MeHee, AO/DKEH MPUMEHATLCA TOJSbKO
npu yCNoBUMN MOMHON 06ecneyeHHOCT NOPOCAT COOTBETCTBYHOLLMMU (AETCKMMM) KOpMaMU.
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TexHOnorM4Yeckne HopMaTMBbl COAEPXaHUSA CBUHOMATOK yKasaHbl Bbiwe. KopmneHue
Npo13BOANTCA N3 MHAMBUAYANbHBIX U FPYNNOBLIX kOpMyLLEeK. Bbicokaa Temnepartypa B nome-
LLIEHUN OTpULATENBHO BIIUSIET HA BOCNPON3BOAMUTENbHBIE KayecTBa CBUHOMATOK. MUKpoKnu-
MaT NOMELLEHUNIA A11S1 XONOCTbIX U CYNOPOCHbBIX CBUHOMATOK AO/MKEH COOTBETCTBOBATL Cnegy-
rowmm TpeboBaHMsaM: OTHOCUTENbHAaA BNAaXHOCTb 70-75 %; npeaensHoe cogepxaHne ammu-
aka 0,026 06bLEeMHOro NpoLeHTa; yrnekncnoro rasa — 2 n/m3. Ana uHAMBUAYAanbHOro coaep-
YKaHWA OCEMEHEHHbIX U CYNOPOCHbIX CBUHOMAaTOK UCMOSb3YHOTCA PasnnYHble TUMbl MHANBUAY-
anbHbIX CTaHKOB (Tabn. 2.4, 2.5).

CBMHOMATOK OCEMEHSIIOT B METANNINYECKNX CTaHKax pasmepammn 55-60 x 230 cm ansd
npoeepsieMbIx 1 65-70 x 230-240 cMm - ANA OCHOBHbIX, BKIMOYasa MeCTo Ana KopmyLukn. LLnpuHa
npoxopa AoimkHa obecneunBaTb BO3MOXHOCTb 4SS pa3BoOpOTa XpsaKa no npoxogy 1 BO3MOX-
HOCTb CBOBOAHOrO NPOXoaa CBMHOMATOK NPU 3anofiHEHUM Unn 0CBOBOXKAEHUN CTaHKOB (pUC.
2.4).

PaspaboTaHbl cTaHkM ANS rpynnoBOro CoAepXaHUsi CynopoCHbIX CBMHOMATOK C Mexa-
HUYecKon rkcaumen Ha nepyod KopmreHusi. pynnoBble CTaHku npeacTasnsioT cobon 3a-
roHbl M3 MNeperopoaok, BbIMNOMHEHHbIX B BUAE KOMOMHALUMU pelueTyaTbiXx MeTannmyeckmx
orpaxxaeHuin 1 NPoYHoOro nnacTuka. Mix paamepsl onpeaensaTcs B COOTBETCTBUN C MPOEKTOM.
MoTpebHoCcTb CBMHOMAaTOK B 3HEPIMM U NUTaTENbHbLIX BELLECTBaxX 3aBUCUT OT MX BO3PacTa,
KWBOW Maccehl, oM3MONOrMHECKOro COCTOSIHUS, YMIUTAHHOCTU N YCIIOBUIA COAEPXKaHUS.
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Tabnmua 2.4 — TexHUYeCKMe XapaKTePUCTUKA UHAMBUAYATbHBIX CTaHKOB LS COLEMKaHNS XONOCTbIX, OCEMEHAEMbIX, YCIIOBHO CYNMOPOCHbIX CBMHO-

MaTok [31]
MapameTpbl CBK-1 CBK-23 CBK-23.1
HasHaueHue [ns MHAMBUAYanbHOro CoAepXKaHUs CBUHOMATOK B LIEXE OCEMEHEHUS
OcobeHHocTU OpHonpoxogHon, LuMpuMHa cTaHka | [IByXMpOXOA4HOW, LUMPpWHA CTaHka | [lByXNpOXOAHON, LUMPUHA CTaHKa pery-
peryrnvmpyeTcs, K CTaHKy yCTaHaB- | perynupyeTcsl, kK CTaHky ycTaHas- | nupyercs
nvBaeTCs KopMyLLKka nvBaeTCs KOpMyLLKa
CraHok:

- BMECTUMOCTb, ronos

1

1

1

- marepuan

MeTannuueckas 6e3 NoKpbITUSA
UMK OLMHKOBaHHasA Tpyba

MeTannuueckas 6e3 nokpbITUA
WK OUMHKOBaHHasA Tpyba

MeTannuueckas 6e3 NoKpbITUS UMK
ouuHkoBaHHasa Tpyba

- rabaputHble pasmepbl, MM 2400x650x1090 2200x650x1050 2200x650x1087
KopmyLuka:

- HanuMuue HeT HeT BxoauT B kOoMnnekTayuo
- marepuan - - HepxxaseroLan cranb

- o6bem, n/rabaputHble pasmepsbl,
MM

450x360x250

Mounka:

- Hann4vne

- pacxog BoAbl, N/MUH

Macca, kr
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lNpodomkeHue mabnuupt 2.4

HbIX TPYO

CraHok CraHok
MapameTpbl
(BapuaHT Ne1) (BapuaHT Ne2)

HasHaueHue ANS VHAVBUAYArNbHOTO COAEPKAHNS XOMOCTBIX U ANS UHAVBUAYANbHOIO COLEPKAHUS XOMOCTbIX U
YCMNOBHO CYMNOPOCHbLIX cBUHOMAaTOK (30 aHel nocne YCINOBHO CYMNOPOCHbIX cBUHOMaTok (30 gHeln nocne oce-
OCEMEHEHUS) B YCINOBUAX CBUHOBOAYECKMX PepmM 1 MEHEHUS) B YCNOBUSAX CBUHOBOAYECKNX (DEPM U KOM-
KOMMIEeKCoB nrekcos

OcobeHHocTn BokoBble orpaxaeHust BbINOMHEHbI U3 FOPU3OHTamMb- BokoBble orpaxaeHust BbINOMHEHbI U3 FOPU3OHTarbHbIX

Tpy6, ¥ N3ronoBbs CBUHLU — U3 BEPTUKAMbHbIX.

CraHok:

- BMECTMMOCTb, rofioB 1 1

- Marepuan OuuHkoBaHHas ropsymm cnocobom Tpyba

- rabaputHble pa3mepbl, MM 2250x750/650x 2145x600/700x1025
x1000

KopmyLuka:

- Hanu4dne Mo 3akasy Mo 3akasy

- marepuan BeToH mapku 200 BetoH mapkn 200

MNowunka:

- Hanu4ne HvnnenbHas, no 3akasy HunnenbHas, no 3akasy

Macca, kr - -

38




lNpodomkeHue mabnuupt 2.4

NTC 41-2017

HU3ayus, 63 KOPMYLLIKA

raneBaHusayus, 6e3
KOPMYLLIKA

MapameTpbl CrtaHok moa. 11 CrtaHok mopa. 18 CraHok moa. 20 CTtaHoOK MoA. 26
HasHaueHune [ns ocemeHeHus [ns ocemeHeHus [na ocemeHeHus [ns ocemeHeHus
OcobeHHocTun MokpbiTe — ropsavas ranea- | MNokpbiTve — ropayas [MokpbITME — ropsayas [MokpbITNE — ropsavas ransea-

ranoBaHusayus, 6e3
KOPMYLLIKU

Husayms, 6€3 KOPMYLLIKA

CTaHok:

- BMECTUMOCTb, rornos

1

1

1

1

- marepuan

ctanb

ctanb

ctanb

ctanb

- rabaputHble pasmepbl, MM

2250x600...700x1005

2330x600...700x1085

2220x600...700x2000

2340x600...650x1100

KopmyLuka:

- Hann4mne

HeT

HeT

HET

HeT

- Marepuarn

Mowunka:

- Hann4ne

HeT

HeT

HEeT

HeT

Macca, kr
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lNpodomkeHue mabnuubi 2.4

Mapametpbl CraHok COC-1 CraHok 35481.00.000 CraHok mcn. 1
HasHauyeHune [ns 6e3BbirynbHOro MHAWN- | Ans 6e3BbirynbHOrO MHAMBK- | NpeaHasHaveH Ans UHAMBUAYanNbHOrO CoOAepXKaHus
BUAYanbHOro cogepXaHns | AyarnbHOro CoaepaHus OCEMEHSIEMbIX, YCITOBHO-CYMOPOCHLIX, XONOCTbIX CBUHO-
CBUHOMATOK B NMEpUOA oce- | CBUHOMAaTOK B Nepuoj oce- MaToK.
MEHeHMs MEHEeHMs!
OcobeHHocTU - BokoBble orpaxaeHus Bbl- 3aaHve aBepu, bnaroaapsi X KOHCTPYKLMW, MOXHO He

MOMHEHbI N3 BEPTUKAmMbHbIX
Tpy6; BbICOKOE pacnonoxe-
HUE KOPMYLLIKU

OTKpbIBaTb BO BPEMSI NPOBEAEHUS UCKYCCTBEHHOIO OCe-
MEHEHUS; AOMONMHUTENbHbIE ONLMK: 403aTOP KOPMOB U
npuemHasi Tpyba; HUNNenbHas nounka; MoXHo nocra-
BUTb CTaHkn 6e3 kopbiTa

CTaHok:

- BMECTMMOCTb, ronos

1

1

- marepuarn

OuwuHKOBaHHasA ropsymm
crnocobom TpyBa

Tpybbl BogorasonposoaHele FTOCT 3262-75 ropsuee
ouuHkoBaHue, FOCT 9.307-89; B UepHOM BUiE; OKpa-
LLEHHbIE

- rabaputHble pa3mepbl, MM 2450x660x1050 2300x650 (850) x1200 2000 (BHyTpU 1560) x600 (nrobas)x970

KopmyLuka:

- pasmeLleHve - NpUNOAHSTa Haj Nnonom npUNoAgHsTa Haj nonom

- marepuan - Hepxasetowlas cranb cTanb HepxagetoLas, TonwmHa nokpbitua 1,5; 2,0mMm
- obbem, nrabaputHole pas- | - 10 600MM X YNCMNO CTaHKOB B O4HOM psigy

Mepbl, MM

Mounka:

- Hanuune - B komnnekre -

- pacxog Boabl, N/MUH - 6 -

Macca, kr 100 120 -
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CTaHOK Ans XONnoCTO-CYyNOPOCHbIX

Mapamertpsbl CraHok CraHok cBOGOgHOrO AocTyna
CBUHOMATOK

HasHaueHue [nsa 6e3BbIrynbHOro MHAMBMAYarnNb- Ona coaepxaHna CBUHOMATOK Ha | MpeaHa3Ha4YeH AnNs UHANBUAYANbHOIO
HOro cofepXaHusi CBUHOMATOK B Ne- | COBMELLEHHOM y4acTKe OCEMEHEe- | COfepKaHUsi OCEMEHSIEMbIX, YCNOBHO-CY-
puoa, ocemMeHeHus HUS N OXUAaHUA NOPOCHbIX, XONOCTbIX CBUHOMATOK

OcobeHHoCcTn 3apHue ABepLbl TUNA «CanoHHOW Ka- | cuctema sanupaHus ynpasnsi- BokoBble orpaxaeHus U3 BepTuKaribHO
AUTKM» MOTYT ObITb YCTAHOBMEHbI KaK | €TCA OJHOW PYKOW, NErkui AOCTYN | cBapeHHbIX TpyD; 3agHAS ABepLua co-
BHYTPWY, TaKk U cHapyxu. KopmyLka K )XKMBOTHOMY 3@ CYET ONTUMarnb- | CTOUT U3 ABYX MNOMNOBUH.
OMpoKuAbIBaOLAsACS, MMEET ABa 60- | HOM KOHCTPYKUMMW 3agHEN ABepLbl
KOBBIX CMOLHbIX OFrpakaeHus

CraHok:

- BMECTMMOCTb, ronoB 1 1

- marepuan OUWHKOBaHHBIN MeTann OLMHKOBaHHbIN MeTarnrn

- raGapuTHble pa3Mepbl, MM

1900/2000x550-750 (600-700) x1133

2000/2100x600/650/700x1033

2200x6500 (xonocTbie CBUHOMATKW)
2200x(600-550) (peMOHTHble CBUHKW)

TOH

6eToH

KopmyLuka:
- pasmeLleHue MpunoaHaTa Hag NonNom MpunoaHATa Haj NOMom MpunogHATa Hag nonom
- marepuan HepkaBetowjasi crans/nonvmep6e- Hepxxasetowaa crans/nonumep-

Hep>xaBetoLjas cranb

- o6bem, n/rabaputHble pas-
Mepbl, MM

Mowunka:

-Thn

B koMnrekTe, 04Ha Ha JBa CTaHkKa

B komnnexre, ogHa Ha aBa
CTaHka

HUNnenbHaa

- pacxog Boabl, nN/MnH

Macca, kr
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Tabnuua 2.5 — TexHUYeckme xapakTepUCTUKA CTaHKOB AN CYNMOPOCHbIX CBMHOMAaTOK [31]

MapameTpbl CraHok CraHok 35485.00.000

HasHaueHue [ns rpynnoBoro cogepkaHusi XonocTblX U CYNOPOCHbIX [ns vHaMBMAYaNbHO-BLINYINbHOTO COAEPXKaAHWSA CBUHOMATOK MoCcne
CBUHOMAaTOK YCTaHOBIEHWS CYNOPOCHOCTH.

OcobeHHocTU BbINoOnHeHbl U3 MeTannMyecknx yHuuLmnpoBaHHblx ane- | ObecnevmBaetcs 06bEANHEHNE HECKONBKUX CTAHKOB B €4 MHYIO
MEHTOB (NEPEAHSS U KOHTaKTHAasA peLueTyarble nepero- KOHCTPYKLIMIO C OOLMMM 3NEMEHTaMU; UHANBUAYaNbHOE KopMIle-
POAKW, KanuTka, CTOWKM) N MECTHbBIX CTPOUTENbHbIX MaTe- | HWE KaKAO0M CBUHOMATKM; BO3MOXHOCTb CAMOCTOATENBHOIO Bbl-
pvanos: KMpnu4a, NNocKUX NNUT 1 Ap. (3a4HAs 1 pasge- XOAa CBMHOMATOK B 30HY PYNMNOBOro COAEPKaHWS; BOZMOXHOCTb
nMTEnbHas CTEHKU, Nonbl). KopmyLLka — NPOAONbHO pas- | UHAUBUAYAMNbHOW UMW rpyNnoBon GNOKMPOBKN CBUHOMATOK B CTaH-
pe3aHHas meTannuyeckas Tpyba. Kax

CraHok:

- BMECTUMOCTb, ro-
nos

12

- Marepuan OuwuHkoBaHHbIE TPYObI
- rabapuTtHble pas- 6000x(3500...3800)x1000 2300x850x1200
Mepbl, MM

KopmyLuka:

- pasmeLleHune - -

- Mmarepuan Mertann Hepxasetowjas cranb

- o6bem, n/rabaput-
Hble pasmepbl, MM

10n

Mowunka:

B xomnnekre

-Tun

HunnensHas, 6 n/muH

Macca, kr

130
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CTaHOK TUNAa «KOPMIIEHUEe-0TAbIX»

MapameTpsl CTaHOK TUNa «KopMIneHue-oTAbIX» mogens TH mogens TPH

HasHaueHue Ana vHANBNAYanNbHO-BLINYNIbHOMO COAEPXKaHWNSA CBMHOMATOK C YCTaHOBMNEHHOWN CYNnOpOCHOCTbIO

OcobeHHoCcTH BokoBoe orpaxgeHune BbINOMHEHO B BUAE FOPU3OHTaNbHEIX | BokoBOE orpaxzeHne BbIMONMHEHO B BUAE FOPU3OH-
TpyD; OCHaLLEH BbICOKOM ABEPLEN TUNa «BECTEPHY», 3aKpbl- | TanbHbIX TPYD; ocHalleH P-obpasHon agBepuen, 3a-
TUE/OTKPBITME CTAHKOB OCYLLECTBNAETCS NepCoHanom KpbITUE/OTKPbLITUE CTaHKOB OCYLLECTBMSETCS Nepco-
depmbl BpYUHYIO. Hanom epMbl BPYUHYIO.

CraHok:

- BMECTMMOCTb, FOMNoB 1 1

- marepuan OuuHkoBaHHas ropsiumm cnocobom Tpyba OuyuHKoBaHHas ropsiumm cnocobom Tpyba

- rabapuTHble pasmepsl, MM 2300x(650...750)x1110 2300x(650...750)x1110

KopmyLuka:

- pasveLleHune MpvnogHsaTa Hag NONoMm MpunogHsTa Hag Nonom

- marepvan Hepxasetowas cranb HepxaseloLas cranb

- 06vem, n/rabaputHele pas-
Mepbl, MM
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lMpodomkerHue mabnuus! 2.5

MapameTtpbl/
HanmeHoBaHue, mapka

CtaHOK TMNa «KOPMJ1eHne-oTOblIX»
mopenb TD1/TD2

CTaHOK TUNa KKOPMJI€HME-OTAbIX»
moaenb K

CTaHOK TUNAa «KOPMIEHUe-oTAbIX»
mogenb KH

HasHaueHne

Ans vHAVBMAYanNbHO-BbLIFYNBHOrO COAEPXKaHUs CBUHOMATOK C YCTAHOBIEHHOW CYNOPOCHOCTLIO

OcobeHHocTn

BokoBoe orpaxaeHue BbINorHEHO B
BMAE BEpTUKanbHbIX TPYO, ABepLa
TMNa KBECTEPH», 3aKPbITUE/OTKPBITUE
CTaHKOB OCYLLIECTBMAETCA NePCoHa-
nomMm dpepmbl BPYHHYHO.

BokoBOe orpaXkaeHue BbINONHEHO B
BUAE BepTUKanbHbIX TPY6; 3agHAa

YacTb CTaHKa OTKU/bIBAETCSA, 3aKpbi-
TWE/OTKPLITUE CTAHKOB OCYLLEeCTBNSA-
€TCA NePCoHanom hepmbl BPYUHYIHO.

BokoBoe orpaxaeHue BbINOMHEHO B
BWAE ropu3oHTarnbHbIX TPYO; 3aaHss
YacTb CTaHKa OTKUAbIBAETCH, 3aKpPbl-
TNE/OTKPLITUE CTAHKOB OCYLLIECTBNA-
€TCA NepcoHanoM epMbl BPYYHYIO.

CtaHok:

- BMECTUMOCTb, rorioB

1

1

1

- marepwuan

OuuHKoBaHHas ropssuMm cnocobom
Tpyba

OuuHKoBaHHas ropsvMmM cnocobom
Tpyba

OuvHKOBaHHas rops4MM Croco6om
Tpyba

- rabapuTHbIe pasmepbl, MM

2300x(600... 700)x1120

2300/2500x(600...700)x1100

2230x(650...750)x1100

KopmyLuka:
- pasveLyeHue - MpunoaHaTa Hag Nonom MpunogHATa Hag Nonom
- marepuan HepykasetoLjan ctans/nonumep Hepxasetowaa crans/nonumep HepxxaBetowjaa cranb
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MpodomkeHue mabnuupl 2.5

Mapametpbi

CraHoK TMNa «KOpMIeHue-oTAbIX» Moaernb

CTaHOK TUNa «KOPMIieHne-oTAbIX» Mogens T

SF1/SF2
HasnaueHue [ns vHAVBUAYaNbHO-BLINYNBHOIO COAEPXKAHUS CBUHOMATOK C YCTAHOBMEHHOWM CYNOPOCHOCTLIO
OcobeHHoCcTUN BokoBoe orpaxaeHune BbiNOMHEHO B BUAE ropu- BokoBoe orpaxaeHue BbINOMHEHO B BUAE BEPTUKANbHbIX TpYG;
30HTarbHbIX TPY6; CaMO3aKpbIBAIOLUNCSA CTAHOK | OCHALLEH ABEpLEn TUNa «BECTEPH», 3aKPbITUE/OTKPLITUE CTaH-
KOB OCYLLECTBIAAETCA NEPCOHANOM hepMbl BPYUHYIO.
CTraHok:

- BMECTMMOCTb, FOfoB

1

1

- matepuan

OuwmHkoBaHHasa ropsyum cnocobom Tpyba

OuuHKOBaHHasa ropsyMm cnocobom Tpy6a

- rabapuTHble pasmepsl, MM

2300/2500x(600... 700)x1100 (6e3 coukcatopa)

2300/2500x(600...700)x1100

KopmyLuka:
- pasmeLleHne MpunogHsATa Haj NonNom MpunoaHaTa Hag Nonom
- Marepuan HepxxasetoLyan cranb HepxasetoLas crans/nonumep
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OkoHyaHue mabnuubi 2.5

Mapametpbl CraHok HD CraHok Easy Lock CraHOK cBOGOOHOro Aocryna

HasHaueHune [ns uHAMBMAYanbHO-BbINYINbHOTO COAEPXKaHWS CBUHOMATOK C yCTaHoB- | [ins cofep)aHusi CBMHOMaToK Ha COBMELLEHHOM
NEHHON CYMOPOCHOCTbIO y4YacTKe OCEMEHEHUS N OXUAaHNA

OcobeHHocTU [Bepua cTaHka CKOHCTpyUpo- | MimeeT camodukcupytoLmecs oTkpbiBa- | cucTema 3anvpaHus YNpaBnseTcs O4HOW PyKOW, ner-
BaHa no NpuHUMMY Kayenu oLmecs B 06e CTOpPOHbI ABEPLbI, KOTO- | KW AOCTYM K XXMBOTHOMY 3@ CYET ONTUMAarbHOW KOH-
(oTkuabIBaeTCs BBEPX) U 3a- pble NO3BOMSOT CBMHOMATKE CaMOCTOS- | CTPYKLMU 3aHEN ABepLibl
KpbIBaETCH, KOrAa >XUBOTHOE TEnNbHO BXOAUTbL B CTAHOK M NOKUAATH
NMOAXOAUT K KOPMYLLIKE. ero.

CraHok:

- BMECTMMOCTb, 1 1 1

rornos

- Marepuan OuuHKkoBaHHble TPYObI OumHkoBaHHbIe TPYObI OUuuHKOBaHHbIV MeTann

- rabaputHble pas-

LnpuHa — 620 n 650Mm

Perynupyemas wimpuna — 600... 700mMm

2000/2100x600/650/700x1033

Mepbl, MM

KopmyLuka:

- pasmeLleHune MpunoaHsaTa Hag nonom MpunogHaTa Hag nonom MpunoaHsaTa Hag nonom

- marepuan Hepkasetowasa cranb HepxxkasetoLas cranb HepxasetoLas crans/nonnmepbeToH
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Mpy opraHusauuy HOPMUPOBAHHOTO KOPMAEHUS AnddepeHLMpYIOT rpynnbl XON0CTbIX
MaToK, NoAMexXallnx 0CEMEHEHMIO, CYNOPOCHbIX — B nepBble 84 aHSA u B nocnegHue 30 gHel
CYNOPOCHOCTMW.

Hav6onee H13Kyt0 NOTPEBHOCTbL MMEIT B3POC/ible MaTku B nepBble 84 AHSA CyNnOpPOCHO-
ctn, B nocnegHue 30 AHeli oHa Bo3pacTaeT Ha 15-20 %. [loka3aHO 6naronpusaTHoe BAWSHWE
Ha MHOronao4ue MaTok NOBbILWEHHOro Ha 25-30 % ypoBHSA kopMm/ieHUs (MO CPaBHEHUIO C nep-
BbIMW 84 AHSAMW CYyNOPOCHOCTK) 3a 1-2 Hepenu [o oceMeHeHus (Yepes 5-7 gHeld nocne oTb-
emMa nopocsr).

PucyHok 2.4 — CTaHKv 41151 COEPXXaHUS XOMOCTbIX, YC/TOBHO-CYNOPOCHbIX
CBUHOMATOK U Xpsika NPOGHMKa

Pa3Hble YpOBHU KOPMJIEHUSA MATOK XOMOCTbIX U CYNMOPOCHbLIX B Nepsble 84 AHA W B MO-
cnegHue 30 AHeli cynopocHOCTM 06ecrneyunBaloT 3a CHET CKapM/IMBAHUSA Pa3HOro KoMyecTBa
CyXOro BeLllecTBa MNpy OAMHAKOBON KOHUEHTpauuu B HEM 3HEPrMu M NUTaTesibHbIX BELLEeCTB.
Mpn MHTEHCVBHOM BeAeHNW CBMHOBOACTBA HEOOXO0AMMO MMETb XOPOLLIO BbIPOBHEHHOE MaTOou-
HOe MOrosiIoBbE: XMBasi Macca OAHOI rofIoBbl NPU OTbeMe nopocAaT — 160-180 kr, B nepsble
84 gHA cynopocHocTn — 181-200 Kkr 1 B MOCNEAHUIA Mecsil, cynopocHocTn — 200-220 K.

OTcyTcTBME gudbdpepeHLmaunm B KOPMAEHUN MOOAbIX U B3POC/bIX MAaTOK 06bACHA-
eTcs Heo6XoAMMOCTbI0 06ecneyeHnss MPUPOCTa XMBOIN MacChl Y PacTyLMX CBUHOK 3a NepBblIii
LMKN BocnpounssoacTea 0kosio 30 Kr 1 3a BTopoit — 20 k1. B nepuog, e cynopoCcHOCTW 06Lwuii
NPUPOCT XMBOW Macchl JO/MKEH COCTaBNATbL Y B3POCAO MaTku okono 35-40 kr, a 'y maTtok Ao
AByx net — 50-55 kr (pa3HOCTb MO Macce npyv 0CeMeHeHun 1 Ha 112-ii AeHb CynopoOCHOCTY).

OXVpeHue 1 UCTOLLEHNe KpaiiHe oTpuuaTeslbHO CKasblBalOTCA Ha MHOromaoAvn, pas-
BUTUW NOPOCAT B 3MOPUOHA/IbHLIN Nepuog, Ha nocnefyouweid MoIOYHOCTU MaToK U eNI0BOM
BbIXOZle NOPOCAT. Ha NPOMbILLIEHHbIX NPeAnpPUATUAX UCMONb3YIOTCA Chneunain3npoBaHHble
KomMbukopMa, afanTupoBaHHbIe A1 COOTBETCTBYIOLLEN 30HbI.
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PucyHok 2.5 — CTUMYNsILMSI CBUHOMATOK MPU NOMOLLY XPSIKOB NPOGHMKOB

[na BbIABMEHNS MATOK B OXOTE MCMO/b3YIOT XPSAKOB-MPO6HNKOB (puc. 2.5). BbISBNATH
CBMHOMATOK B OXOTEe XenaTeflbHO B paHHee BpeMs CYTOK. B Lexe BOCNpoOn3BOACTBA A0/DKHbI
6bITb COCPeOTOYEHbI XPAKU-NPON3BOAUTENMN, XPAKU-NPOBHMKN, XONOCTblE, YCIOBHO-CYNOPOC-
Hble 1 CYyNnopoCHble CBUHOMATKW. B cocTaB Lexa BXOAWUT Takke CTaHLMA UCKYCCTBEHHOro oce-
MEHEHNSI CBUHENA.

CBMHOMATKM MOC/e OTbeMa HauVHaT NPUXOAUTL B OXOTY Ha TpPeTuii-4eTBepTbili AeHb. B
TeuyeHue LWecTun fHeli B 0XOTY NpuxoauTt okono 80-85% cBMHOMATOK, B TedeHue 10 gHeil — 6onee
90 %. OcTasibHble CBMHOMATKU SABASKOTCA NPO6AEMHBIMU 1 TPEOYIOT HAMBMAYa/IbHOIO NOAX0AA
AN BbISICHEHWNA NPUYMH ee OTCYTCTBUA. [py oTbeMe MeHee 21 HA CBMHOMATKM XyXXe NPuxoaaT
B OXOTY U TpebyeTcs NpoBOAUTL MEPONPUATAS NO FOPMOHASIBHOW CTUMYNSAUMKU. MakcumanbHas
NPOAYKTMBHOCTb, Kak NpaBw/io, MpPosiBASETCA Y CBUHOMATOK, KOTOPbIe MPULL/IN B OXOTY A0 6 AHA
nocne oTbema. 310 CBUAETENLCTBYET 06 MX TOPMOHASIbHOM «3[,0POBLE».

O6s3aTeflbHbIM YCNOBUEM YCNELLIHOrO OCEMEHEHNS CBUMHOMATOK ABNAETCHA 403UPOBaH-
HbIA KOHTaKT C XPSAKOM, OCOGEHHO /11 PEMOHTHbIX CBUHOK B nepuog, hopMmpoBaHumsa nx Boc-
NPOU3BOAMNTENBHON CUCTEMbI. BbICTPbIA NPUX0A CBMHOMATOK B OXOTY Moc/ne oTbema obecne-
ynBaloT criedyolie Mepbl: 1) obecneyeHne NoSHOLEHHOIO KOPM/IEHUST B MOACOCHBIN Nepuog,
(0co6eHHO NMPOTEMHOBOE MUTAHUE); 2) He A0MYyCcKaTb CHWXEHUS YNUTAHHOCTU CBUHOMATOK B
NnoAcCOoCHbIV nepuog 6onee 15 krxuson macchl; 3) o6ecneyeHne 06UNbLHOTO KOPMJIEHNSA CBU-
HOMAToK OT OTbema [0 oceMeHeHus; 4) obecneyeHne HOpManbHOTO MUKpPoOkAumara; 5) co-
JepxaHue CBMHOMATOK B MOMELLEHUM C NPUCYTCTBUEM XpsiKa - Npon3BoauTens (MpobHuka); 6)
MeIKOrpynnoBoe cojepxaHne CBMHOMATOK He 60nee 10-15 rosoB B CTaHke.

B Bo3pacTte 5-6 mecsaueB npu xmnBoin macce 65-110 Kr CBUHKM YXXe CNOCOGHbLI K ON1040-
TBOpPEHWI0. Ho NPoBOANTL OCEMEHEHWE PEMOHTHbIX CBUHOK HEOOXOAMMO NPU JOCTUXKEHUN XN-
BO macchbl 135-140 kr B Bo3pacTe 7-8 mec. O6wue TpeboBaHUS ANsi CPOKOB OCEMEHEHUSI
CBMHOMATOK — BPEMEHHOI MHTepBas OT 12 yacoB A0 OBYNAUMM M 4 yaca Nocne Hee.

48



UTC 41-2017

CuutaeTcs onTUMarbHbIMM CPOKaMU MOKPLITUS CBMHOMATOK OT 24 fo 36 yacos nocne
NPOSBNEHWS NepBbIX NPU3HaKOB OXxOTbl. locne AByKPaTHOro 0OCEMEHEHUS CBUHOMAaTOK Heob-
XOANUMO NPOBEPATb Ha pednekC «HEMOABWKHOCTUY. [pn Hannumm pednekca nx 0CeMeHsT
TpeTuh pas. Kak npaeuno, CBMHOMAaTKW C ANUTENbHLIM NEPUOAOM OXOThbI SIBMSIOTCA CambIMn
MHoronnoaHeiMu. B HacToslee BpeMs co3aaHbl yrbTpasBykoBble NPUBOPLI, KOTOPbIE Ha OC-
HOBE PasNUYHOMN CKOPOCTU MPOHUKHOBEHMWS YNbTpasByka Yepes pasfinyHble Nno CBOeWN CTPyK-
TYype CNou TKaHEW U XXUAKOCTEN MO3BONSIOT ONPeAensTb CyNopOCHOCTb CBUHOMATOK. CkaHu-
pytoLme yCTpONCTBa, B HACTOSILLEe BpPEMS, ABMAIOTCA Havbonee HaaeXHbIM U NPOCTbIM Me-
TOAOM ANArHOCTUKU CyrNnOPOCHOCTU CBUHOMATOK.

B npaktnuyeckux ycnosmsix npu OTCYTCTBMM MPUBOPOB KOHTPOSb 3a CYNMOPOCHOCTBIO
NPOBOAMTCS MO MOBTOPHOMY NPUXOAY CBUHOMATOK B OXOTY. locne oTbema paunoH CBUMHOMa-
TOK Heobxoaumo yeenuuntb fo 3,3-3,5 kr kombukopMa. YceuneHHoe nonHoueHHoe, 6enkosoe
KOpMIEeHVe CBMHOMAaTKW Nocne oTbema NPUBOAMUT K YETKOMY NPUXOAY MaToK B OXOTY.

MoBbiweHWe ypoBHA kopMneHns Ha 25-30 % nepep OCeMEeHeHVeM yBEenuuMBaeT ypo-
BeHb oBynsAumMu Ha 1-1,5 anuekneTtky. Cpasy nocne oceMeHeHnss HeoBX0ANUMO CHU3UTb YpOo-
BEHb KOPMIIeHUs A0 2,7-2,8 kr. DTOT NpueM yMeHbLIaeT SMOpUoHanbHy0 CMEPTHOCTb, OCO-
6eHHo y monofbix MaTok. B HacTosAwee BpeMs paspaboTaHo GonbLuoe KONMYECTBO CTUMYNS-
TOPOB OXOTbl CBUHOMATOK, KOTOPbIE C YCTIEXOM NPUMEHSATCA B npom3eoacTee. CTuMynupyeT
npuxoA B OXOTY BBEAEHUE CBUHOMATKAM B NOACOCHLIN nepuog 400-500 Thic. ea. ButamunHa A,
ABa-Tpu pasa B HeAento, B TedeHue 2-3 Hegenb. NpUMeHSIoT Takke BBeAEHUE TPUBUTaAMUHA
no 3 Mn BHYTPMMbILLEYHO, ABA-TPU pasa B Heaento. NpuMeHeHne ropMoHanbHbIX Npenaparos
(«dPonnumary, pacteop «CypdaroHar», «MaractpocaH» 1 ap.) Ans CTUMYNSALMX BOCMPOUN3BO-
AUTENBHON AeATENbHOCTU HEODXOAMMO TOrAa, KOraa ucHepnaHbl apyrie cpeacrea.

[ns HOPMUPOBaHMSA KOPMITEHUS CBUHOMATOK NPY coaepxannmn rpynnamum B 50-60 ronos
CYLLIECTBYIOT KOPMOBbIE CTaHLM Ha OCHOBE TPaHCMOHAEPOB C KOMMBIOTEPHON MAEHTUWMKa-
LMEN XKNBOTHBIX.

[locTonHCTBa CTaHUMIA: MOXKHO YCTaHaBMMUBATL B CTAPbIX XKMBOTHOBOAYECKNX NOMELLE-
HUSAX, UCMNOMb3YETCH B KAYECTBE WHCTPYMEHTA YNpPAaBMeHWs MOronoBbeM, UHAMBMAYarnbHOe
KOPMIIEHME MBOTHbIX, NPELOCTaBNAET BO3MOXHOCTb OCYLLECTBNEHNS 0T6opa CBMHOMATOK.

HepocraTku: Beicokme TpeboBaHusa K KBanudukaumm nepcoHana, orpaHM4YeHHbIE BO3-
MOXHOCTW MPUMEHEHWS 4151 KOPMITEHUS rPYNN C MEHSAOLWMMCS COCTaBOM, 3Ha4UTENbHbIE 3a-
TpaTbl CPEACTB Ha 0BCnyXMBaHWe, ONacHOCTb HAHECEHUS XKUBOTHLIMM TPaBM APYr APYry npu
BXOAE Ha CTaHuumio.

OcoBeHHOCTBI0 TaKUX CTaHUMA SIBNSETCS NMPoYHast U PyHKLMOHaNbHas KOHCTPYKLIMS,
ypobHas skennyaTtauma nepefaryvka B BUAE YLIHOMO MUKPOYMNA UK MHXEKTaTa, CKBO3HOM
npoxog.

BxopHas 1 BbIxoAHas ABEPY OTKPLIBAIOTCS U 3aKpbIBAOTCH MHEBMaTUYecky, Gnarogaps
3TOMY CBMHOMATKa AOCTaTOYHO BPEMEHM AN CNOKOMHOro noeaaHunst kopma. Kopmopasgartou-
Has CTaHUMA MIMEET 3arpy3oyvHoe YCTPONCTBO At KOPMOB, MOAAIOLLMIA LLHEK, CUCTEMOW pac-
nosHaBaHns XMBOoTHbIX, MMK.

[ns apyrmx >kxMBOTHBIX CTaHUMSA B 3TO BPEMS He AOCTynHa. BbixogHon Lno3 npensT-
CTBYET BO3BPALLEHWNIO CBUHOMATKM B CTaHLMIO 1 BO3MOXHOCTb NMOBTOPHOMO NoeAaHus Kopma.

49



WTC 41-2017

BO3MOXHOCTM CTaHLUM NO3BOJIAIOT MCMO/Ib30BaTh €€ KakK CenekuMoHHoe YCTPOICTBO U
AN5 MeAnKaMeHTO3HOI 06paboTKM XMBOTHLIX. [peaycMOTPEH KOHTPO/Ib 3@ MPUXOAOM CBUHO-
MaTK/ B OXOTY XPSIKOM NPOGHMKOM, KOTOPbIA PacrnofioXeH B cneunasibHOM cTaHke. KopmoByto
CTaHUMIO Ha OCHOBE TPaHCNOHAEPOB C KOMMNbIOTEPHOW MAEHTUdMKALMEN XUBOTHBIX MOXHO UC-
nosb30BaTh kak Npu 6ecnoACcTUI0YHOM COAepXaHun, Tak U Npu CoAepXaHnn Ha CONTOMEHHOA
nogctunke (puc. 2.6).

PucyHok 2.6 — TMpumep cogepXaHus CBUHEN Npu NCNONb30BaHNM KOPMOBOW CTaHLMN Ha
OCHOBE TPaHCMOHAEPOB C KOMMbIOTEPHON naeHTUdMKaL el XXNBOTHbIX

KomMnbloTepHOE YCTPOICTBO 06ecneunBaeT AMCTAHLMOHHOE ynpaBfieHue ctaHuuei.
BaXkHbIM TEXHOJIOTMYECKM pEeLleHNeM SBNSETCS 06ecrneyeHne CUMTbIBaHWs MHopMaumm
0 COCTOSIHUM CBMHOMATOK ¥ Nepefiaya ee Ha CeneKLUMOHHbINA LeHTPp. KoMNbloTepHoe YCTpoii-
CTBO NO3BO/IAET MO/y4YaTb UHDOPMALMIO O (PU3NOIOTMYECKOM COCTOSIHUM XMBOTHBIX, KO-
yecTBe MOTPeB/IEHHOTO KopMa, O0TKaszax B KopMmax v ap. CTaHuuu Mo3BOSOT BBOAUTL Me-
AVUMHCKMe npenapaTbl, KOHTPONMPOBATL NOTPEG/IEHNE XUBOTHLIMU BOAbI.

PucyHok 2.7 - KopmoBas ctaHuus
®YHKLMOHa/IbHbIE BO3MOXHOCTU KOPMOBBIX CTaHLM NO3BOMSIKOT COPTUPOBATL XUBOT-

HbIX, MapKMpoBaTb KPackoW, BblAENATb 3a60MeBLNX XUBOTHLIX W XUBOTHBIX C HEAOCTATOY-
HbIM noTpebneHnem kopma (puc. 2.7).
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Pabota craHumu ocHoBaHa Ha BblpaboTke YCNOBHbIX pediekcoB. KUBOTHbIE MO cur-
Hany HanpaeBnAKTCA N3 CTAHKOB B KOPMOBYIO CTaHLIMIO U «B NOPSAKE o4epean» npoxoasaT
pexum kopmnenns. MNpu yctaHoBneHnn ngeHTMuKaumMm CBUHOMAaTKK, €4 Ha OCHOBaHWUM KOM-
NBIOTEPHON NPOrpaMMbl, OTMYCKAeTCs MOMOXKEHHOE KONMYecTBo kopma. lNocne kopmneHus
CBMHOMATKa BbIXOAWUT U3 CTaHLMKN B COOTBETCTBUM C «pELLIEHNEM» KOMMboTepa. Ecnv oHa He
NOMHOCTLIO NOTPEdUNa KOpM, TO OHa HaNPaenseTCcs B TOT BOKC, KOTOPLIN UMEET BO3MOXHOCTb
BTOPWYHOIO NOCELLEHUS CTaHLMN.

Moaaya kopMa Ha CTaHLMIo MPON3BOAMUTCS, Kak NpaBuno, asTomatmudeckn. Mpun 3Tom, B
3aBMCUMOCTM OT MOAENU, KOPM MOXET ObITb CYXUM, YBMNaXHEHHbLIM UK XUAKUM.

YKnBOTHBIE NONyyaroT KopM nopumsMu. CKOpocTb Nofauym kopma AomKHa COOTBETCTBO-
BaTb WHTEHCUBHOCTM €ro noegaHus cBuHbAMK. [pu yCkOpeHHOW nogaqe B KOPMyLLKE MOryT
OCTaBaTbCA HECbeAEHHbIe OCTaTku kopma. M Hao6opoT, Npy MeANeHHON Nogade MOXET BO3-
HUKHYTb CUTYyaUms, Koraa HeTeprenuBeble, BbICTPO NoeaaroLme KOpM XUBOTHbIE ByayT npex-
LEBPEMEHHO NOoKMAAaTh CTaHLMIO.

CraHok aormkeH ObITb pa3aeneH Ha yHKUMOHASbHBIE 30HbI (OTAbIXA, OXKUAAHWS U aK-
TMBHOCTM). MNpn 3TOM AOMKHBI BbITb COBNIoAEHbI CneayloLLmne YCroBUS:

. Ha kaxkayto CBMHOMAaTKy AOIDKHO NPUXOAUTLCA B LIENOM He MeHee 2,5 M2
nnowaamn craxka. MNpu 6ecnogCcTUNOYHOM CofEPKaHUN HE PEKOMEHAYETCS YBENUUYNBATL 3Ty
HOPMY, TaK Kak B MPOTUBHOM Cllyyae 30Ha OTAbIxa 6yfeT CUMNbHO 3arpA3HATLCA.

. Mnowaab 30HbI OXUAEHWSA NPEACTaHUMEN LOIKHA COCTaBnsTb, Kak MUHUMYM
0,8 M? B pacyeTe Ha ronosy. Mpu cogepxaHnm Ha CONOMEHHO NMOACTUMKE CTaHLMA HAXOANTCS
Ha BO3BbILIEHWUN 1 MAOWaab 30HbI OXUAAHWS MOXHO HEMHOIO YMeHbLUMTL. lNepen cTaHumen
LOMKHO BbITb AOCTATOYHO MecTa, YTOObl CBMHBW, TOMKAACb, He MOFMM MopaHuTbca 06
obopynoBaHue.

. Bbixoa 13 CTaHUMM AOIMKEH HAaXOAUTBCS Kak MOXHO Aanblue OT BXoaa.

. Jloroea fommkHbl ObiTh 2-3 M LUMPUHOW, TaM AOMKHO xBaTaTb MecTta gns 6-8
CBUHOMATOK.

. Mpoxoabl AOMKHLI COCT@BNATb Kak MWHMMYM 2 MeTpa B LUMPUHY W He
3aKaH4MBaTLCS TYMUKOM.

. MownkK nyylle BCEro ycTaHaenNMBaTb B 30HE aKTUBHOCTW, YTOObI Y CBUHOMATOK

ObIN CTMMYN NOCHEe KOPMIEHWUSI NOKUHYTE CTaHLUMLO.

Ansa obecneyeHns HOpManbHOrO pUTMa KOPMIIEHWUS Ha O4HY CTaHLUMIO HEOBX0AMMO He
Bonee 50 cBMHOMATOK.

B HOBYIO rpynny pekoMeHAyeTCs BBOAUTL XUBOTHBLIX HE NO OTAEMNBHOCTM, a cpasy no
HECKONbKO CBUHOMAaTOK, HaxOAMBLUMXCS paHee B OAHOW rpynne.

[nst ManeHbKUx rpynn ¢ KONM4eCcTBOM CBUHOMaTOK MeHee 50 Heo6x0aMMO NpeayCMOT-
peTb pe3epBHble MECTa AN HAMBMAYaNbHOro cogepkaHua — B pasmepe npumepHo 10 % ot
obuien nnowaan nomelleHuns. B Bonblumx rpynnax Aons pesepBHbIX MECT MOXeT ObiTb CO-
kpaweHa 1o 5 %. OaHako NONHOCTLIO OTKa3bIBATbCA OT UX CO3AaHNS HENb3S.
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24 CoBpeMeHHble TEXHOMOrmMu copepXaHUss MOACOCHbIX CBUHOMATOK.
TexHonoruyeckue HopMaTUBbI, TUMbl CTAHKOB U CTaHOYHOE 06opyaoBaHue

3a 5 gHel 0o onopoca CBMHOMATOK NEePEBOAST B COOTBETCTBYOLWMI LexX. CTaHku 1 no-
MELLEHUST NSt ONopoca AOIMKHbI BbITb NPOAE3NHULIMPOBaHBI COrMacHO CYLLECTBYOLLMM WH-
cTpykuusam. B cpeaHem cynopocHein nepuoa npoporkaeTcs 114-115 aHen. B tevenve no-
crnefHero nepuoga CyrnopocHOCTH, U OCOOEHHO B MOCIEAHME AHMW, Y CBUMHOMATOK HaunHatoT
YBENUYNBATLCA N HANMBATLCA MOMOYHbIE Xenesbl. [pofomKUTENBHOCTE 0nopoca B CpeaHEM
coctaensieT 2,5 yaca. MNepuoabl Mexay poxaeHneM ovepefHoro nopoceHka 12-20 MuHyT. Y cTa-
pbIX CBMHOMATOK OMopoc AnuTenbHee, YeM y Mornogbix. Onopoc Gonee 5 yacos cumTaeTcs He-
Bnaronony4Hbim 1 TpedyeT okasaHns akyLuepckon nomowm. Okono 0,5-1% ceuHomartok TpebyroT
BMeLLaTenscTBa B npouece onopoca. Ecnm B TeyeHme 40 MUHYT HE MOSIBNSETCS OvepeaHoN Mno-
POCEHOK, TO OMOPOC MPOXOAUT C OCIIOKHEHUAMM.

Mpv peduumnTe KanbLUusi B paLmoHe CBUHOMATOK CYLLECTBEHHO HapyLLaeTCs CoKpaTu-
TenbHas CnocoBHOCTb MbILL, MaTKW. Ecnn nynoBmHa pasopsanack BHyTPY MOMOBbIX MyTEN, TO
NMOPOCEHOK MOXET poanTeCH MepTBbiM. OBcnegoBaHne pofoBbIX MyTen HeO6XoAMMO NPOBO-
AWTb ¢ cobnoaeHrem npasun aHtucenTukn. Ecnv npu obcnefoBaHnm He o6HapyXeHO OTKIo-
HEHWIN OT HOPMbI, TO BEPOSITHEE BCEro NPUYMHOW 3aiepXKKM ABnsAeTca cnabocTs poaoBon ae-
ATENBLHOCTU. B 3TOM Crydae CBMHOMAaTKE MOXHO BBECTU OKCUTOLIMH M Kanbuumi. [Npy Hanuuun
CUNMbHbIX CXBATOK MPUYNHON 3a4EPXKKN, Kak NPaBuio, ABNAETCSA 3aCTPSABLUMA B MONOBbLIX MYTAX
nnod. Ero Heo6xoavmMo 13Bneyb Npy NOMOLLM aKyLLEPCKUX NeTenb Unu BpyyHyto. Mocne oka-
3aHMSs1 CBUHOMATKE aKyLLUEPCKOW MOMOLLM, € XenaTenbHO BBECTU aHTUOUOTUK U NPOMbITh
matky 0,5-1 % pacrteopom MNBl1-noaa.

KopMnTb CBMHOMAaTOK HyXXHO cnycta 12 yacoe nocne onopoca. Ecnv ceBnHomMatka
nmeeT Temnepatypy Gonee 41 °C, To uaeT BoCnanuTesbHbIN NPOLECC U e HYXXHO neunTs. B
nepBbI AeHb CBMHOMAaTKaM XenaTtenbHO yMEeHbWNUTL Ha 50 % paumoH, NONHOCTLIO pauUyMoH
KOPMIEHMS BOCCTaHaBNMMBAETCA Ha 2-3-11 AeHb nocne onopoca. Kopmutb MaTtky Heo6xoanmo
WHAMBUAYAnbHO, He MeHee 3-x pa3 B cyTkW. MoTpeGHOCTb NakTUPYHOLWMX MaToOK B 3HEPTM U
nUTaTenbHbIX BELECTBaX 3HAYUTENBHO Bhille, YeM CYNOpPOCHLIX. OTO OBBACHSETCA TeM, YTO
MaTtKk/ C MOJIOKOM BbIAENAOT 3HAYMTENBHO Gonblue 3HEPrMM U NUTaTeSNIbHbIX BELWECTB, YeMm
pacxogytoT Ha popmupoBaHne nnogos. Ha 100 Kr xmeon macckl matka cnocobHa notpebuTb
B cyTkM 2,5-3,0 kr cyxoro BewlecTea. [o3ToMy Cyxoe BeLecTBo paumoHa AOMKHO UMETb Bbl-
COKYIO KOHLIEHTPaLWIKO SHEPrUN N NUTaTenbHbIX BEWECTB. B paunoHbl NogCOCHLIX MATOK BBO-
AAT 6onblUe KOHUEHTPATOB, NOCKOMbLKY 3aTpatbl HA MOJIOKO HE MOKPLIBAKOTCA 3a CYET 00be-
MUCTbIX KOPMOB, NO3STOMY OPraHn3M pacxoayeT 3HAaUYUTENbHOE KONMMYECTBO PE3EPBHbIX NUTA-
TenbHbIX BEWEeCTB CBOEro Tena. Ha npombIWneHHbIX NPeanpusaTUaX AN KOPMIEHUA CBUHO-
MaToK NPUMEHSIIOTCA creumanu3npoBaHHble kKoMBrkopma.

B aeHb oTbeMa NOPOCHT MaTkam AaroT He Bonee NoNoBUHBLI CYTOYHOrO pauuoHa, a 3a-
TEM NepEeBOAST HA HOPMbI KOPMMEHUS AT XONOCTLIX U CYyNOPOCHBLIX MaToK. OfHOM U3 rNaBHbIX
npobnem B NOACOCHLIN Nepuog SBNSETCA NPUyYeHNe NOPOCST K KOPMY, KOTOPbIN UM NpuaeTcs
noTpedbnate nocne oTbema. HopManbHbIN NOPOCEHOK Npu oTbeme B 30 AHEN AOMKEH BECUTD
6onee 8 kr. Mpwn paHHeM OTbeMe NOPOCEHOK AOIMKEH BECUTL HE MEHEE 7 K, MEHBLUNIN OTbEM-
HbI BEC NOPOCAT B AanbHENLLEM NPUBOAUT K Npobnemam.
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Menkmx nopocaT, KOTopble «He Ao6pann» Npyu OTbeMe Bec, eCn No3BONAET TEXHOSO-
Vs, MOXHO NOACaXMBATb K NaKTUpyoLWwel CBUHOMATKe, Y KOTOPOW OTHSAN MOPOCAT, WU Bbl-
pawmBaTb Nof «MCKYCCTBEHHOM» CBMHOMATKOM. HaumHas ¢ nepBoro AHS XM3HW, nopocsita nu-
TalTCA UCKNIOYMTENIBHO MOJIOKOM MaTtepu, KoTopoe obecneynBaeT UM BbICOKYH 3HEPTUIO PO-
CTa, pasBuTVe 1 NpefoxpaHsieT OT pa3nnyHbix 3a6onesaHuii. C 14-15 AHA MOIOYHOCTb CBU-
HOMATOK CHWXaeTcs, a NOTPe6HOCTb HOBOPOXAEHHbLIX MOPOCAT B NUTATE/bHbIX BeLLeCcTBax
Bo3pacTaeT. MoaTomy yxe Ha 5-7 feHb XU3HU NOPOCAT NpuyyaroT K nogkopmke. Ha 2-3-i geHb
AN NPodUNakTUKK aHEMUN UM BHYTPUMBILLEYHO BBOAAT Xenesocodepxallime npenapartbl.

CyLLecTBYIOT pas/iMyHble BapuaHTbl CTAHKOB A/19 NOACOCHbLIX MaToK, UX O0COBEHHOCTD -
CHM3UTb MPOLEHT 3aJaB/IMBaHNSI HOBOPOXAEHHbIX MOPOCAT 1 CO34aTb UM HEOOXOANMbIA TEM-
nepaTtypHblii pexumM (Tabn. 2.6). KOHCTPYKUMSI COBPEMEHHbLIX CTAaHKOB [/ COAepXaHusl noa-
COCHbIX CBMHOMATOK npegycmarpusaeT ukcaLmio CBMHOMATK/ B 60KCe, KOTOpbIli pasmelya-
eTCcsa B CTaHKe AMaroHanbHO UM BAO/b OrpaxeHus ctaHka u obecneunBaeT cBOOOAHbIN NoA-
XOf, NOPOCAT K CBUHOMATKE.

Wcnonb3oBaHne orpaxaeHusa O/18 CBMHOMATKM WCKIYaeT BO3MOXHOCTbL nepexoga
CBMHOMATKM B MecTa oborpesa, MOAKOPMKM W SIOroBa MOPOCAT-COCYHOB. lnowage CTaHka
[OJIXHa COOTBETCTBOBaTL BPEMEHN OTbema nopocar ot 3,5 o 7 M2. CneflyeT OTMETUTb, UYTO
3a pybexom C ycnexom NpuMeHSTCA CcTaHkn pasmepamun 1,65 x 2,10 cm. OgHako onTumasib-
HbIM pa3MepoM CTaHKa B YC/I0BUAX NPOMBbILLIEHHON TEXHOMOTMN ABNSIETCSA CTAHOK NoLaabo
4 M2 MNpoxoa Mexay cTaHkamu 1 M. dukcaTop A1 CBUHOMATKN AO/KEH BbITb perynmpyembimM
ot 55 g0 65 cm, npu gnvHe 170-200 cm (puc. 2.8).

PucyHok 2.8 — ®ukcatop 418 cogepxaHua noAcoCHbIX CBMHOMATOK
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Tabnuua 2.6 — TexHn4YecKkne xapakTepUCTUKMA CTaHKOB A5 NOACOCHBIX CBUHOMATOK [31]

CraHok COM-
MapameTpbl 1110 A CraHok C®3-1/10 CTtaHOK Ans onopocoB

OcobeHHocTn - O6opyaoBaH perynmpyemMbim no WwnpuHe metannuue- | imeet 6oKe, perynmpyembii B 4VHY U LUK-
CKUM OrpadkaeHvem Ans ukcaLum CBUHOMATKN 1 000- | pUHY, C HKHEN NepeknaguHon, OCHaLLEH-
rpeBaembiM GpyaepomM AN OTAbixa NOPOCAT. MIMeeT | How gyramm (PUKCMPOBAHHOW NN perynu-
KOPMYLLIKY AN CBUHOMATKM, FPYNMnoOBYIO ABYXCEKLMOH- | pyemon) MoxeT 6biTb M3rOTOBMEH U3 Yep-
HYIO KOPMYLUKY ANS MNOAKOPMKM MOPOCST-COCYHOB | HOW, OLIMHKOBAHHOW TPYObl UMK C MOPOLLIKO-
BMN2XHLIMU W KUOKUMW KOpMamMmK, a TakKe CaMOKOpP- | BbIM MOKPbITUEM.
MYLLIKY AFS1 CyXMX NOAKOPMOK M COCKOBbIE aBTOMOUIKM.

Konnuectso o 1/10

MMYeCTB >KMBOTHbIX, 1110 1110

rosn. CBUHomaTka/nopocsTa)

FabapuTHble pasmepbl, MM:

6okca

AnvHa - - 1150

LMpuHa: - - 1200

- nepeaHelt 4actum - -

- 33/lHen YacTtum - -

BblCOTA - - 800

cTaHka 2500x2600x1100 2500x2700x1100 -

Macca, kr - - -
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MapameTpbl CraHok CraHok YCT-3M. CraHok 35492.00.000
OcobeHHoCTH OrpaxaeHust cTaHka — U3 KMpnu4a, co CTOPOHbI KOPMOHABO3HOIO B KOMMNMeKT BXOAST KOPMYLLKA
npoxoaa — meTannuyeckas pelueTka. BHyTpu craHka neperopogka, | (o6bem - 10M) 1 HUNNenbHble
oTaensoLwas cBMHomMaTky. llocrne neperoHa CBMHOMAaTKU B CBUHap- | MOWMKM (Nogada Boabl - 6
- HUK ANSA XOMNOCTbIX CBUHOMATOK Neperopojka nepeBogmTcs B NOMo- | N/MUH).
XEHNE «BAOMb 3a4HEN CTEHKU», (PUKCMPYETCH KPOHLLTENHOM U
OCTaeTCH B TAKOM MOMNOXEHUN 10 AOCTUXeHUs nopocaTammn 90-120-
JHEBHOro BO3pacTa n nepesoja Ux B CBUHAPHMK-OTKOPMOYHMK.
KonunyecTBo *VBOTHbIX,
ron. (CBUHOMaTKa/nopo-
caTa)
MabaputHble pasmepsbl, MM:
Bokca (moa 35490):
AnVHa 2400
LUMpUHA:
- NepesHen yacTum 530-630
- 3aJHen Yactu 570-850
BbiCOTa 1000 1200
CTaHka 1800x2400x500 2600x1600x1000
Macca, kr - 240
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lNpodomkerue mabnuupi 2.6

MapameTtpbi/Mapka CraHok COIM-1 CraHok CraHok XL

OcobeHHocTn Metannuuyeckoe orpaxaeHve pacnonaraercs B | [ounka u KOpMyLLKa yCTaHOBMEHbI Haj
CTaHke nNpsiMoO unu no aunaroHanun. NarotosneH mns | nonom. OcHaleH 6epnoXKon 4nst NOpo-
APOYHbIX CTanbHbIX OUMHKOBaHHbIX pr6. B KkoH- | caT. u LeHTpann3oBaHHbIM MEXaHU3MOM
- CTPYKUUM MPeAyCMOTPEHbI CneunanbHble Perynu- | ee oTKpbiBaHWS.

pyembie npucnocobneHus, KoTopble NpeaoTspa-
LaloT peskoe onyckaHue CBUHOMaTKM W 3ajaBni-
BaHMWe NopocsT.

KonunyecTBo uBOTHbIX,
ron. (cBuHomaTka/no- - 1/12 1/12
pocaTa)

raBapuTHble pasmepsl,

MM
6okca: -

AnNvHa - 2200 1900/2000
wmpuHa: - 650

- nepeaHen Yactum - - (530-630)

- 3agHen vyacTtu - - (570-850)

BbICOTa - 1200 900

CTaHka 2600x1950x1750 2400x1800x500 2500-2700x1600-1800x500
Macca, kr 500 -
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Mapametpbi/Mapka

Vario

Compakt

OcobeHHOoCTH

PerynupyloTcs no AnvHe, LUMPWUHE U Bbl-
cote. KoHconbHOe KpenneHue Gokca CBU-
HOMaTKW. B KOMMMEKT BXOAAT KOPMyLUKa M1

Perynupylotcsa no gnvHe, LUMpUHE 1 BbICOTE.
B komMnnekT BXxoAST kopMyLLKa 1 nounka. bokc
yCTaHaBnmeaeTcs Ha 4-x onopax.

nounka.

KonuyecTBo XMBOTHbIX, ros. (CBUHOMATKa/nopocaTa) 1/12 1/12
abapuTHblE pa3Mepsbl, MM:

nvHa 1900 (6e3 KopMyLLIKA
’ 1900 2350((0 Kopnnpyuilkoﬁ))
wmpuHa: 660
- nepeaHen Yactum 590 -
- 3aAHen Yactm 590/720 -
BbICOTa 1030/1090 2200
Macca, kr - -
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XXenatenbHo kneTky AenaTb OTKMAHOM, 3TO NO3BONAET 3KOHOMWUTb MOME3HYH N/0-
wagb Ha npoxofdax. Kopmyuwka gss CBUHOMATKM foO/kHa 6biTb 45-50 cM. Kopmyuky ans
CBMHOMATKM XefnaTenbHO caenatb OTKMAHOM CO CTOKOM OCTaTKOB BOAbl U BO3MOXHOCTE
ANns uncTtkn. Camblii NPOCTO BapuMaHT YCTAHOBKU KOPMYLLKU - O6beMHble [03aTopbl C pyy-
HOl pasgaveil kopma. Orpaxjatrouime Ayrn Ao/MKHbl 6biTb Ha BbicoTe 25 cm OoT nona. Ya-
WweyHasa mouska ycTaHaBnmMBaeTcs Ha BbicoTe 10 cm OT nona (BepxHuit kpait). Ecnn npu-
MEHSIIOTCA HWUMNNesibHble MOW/KW, TO UX pacnonaralwT Ha BbicoTe 15 1 25 cm ot nona. K
yalleyHbIM MousKkam nopocsaTa MNpUBbIKAKT AOCTATOYHO ObICTPO, T.K. OHW BUAAT OCTaBLUY-
toca Bogdy. lMownku yctaHaBnuBakwTCcsa B 06n1acTy ronoBbl CBUHOMATKU. [Mpu Takom pacno-
JIOXXEHUM CTAHOK MeHblue 3arpasHsaeTcs.

Heob6xoanmo ob6ecneynTb pasfnyHblli TeMNepaTypHbIii pexuMm A1 NOPOCAT U CBU-
HomaTkn. O6orpeB MOpPOCAT A0/KEH ObiTb /IOKasbHbIM. [logorpeBaTb HEOGXOAMMO MOPO-
CAT, a He cBMHOMAaTKy. B cTaHKe gonxHa 6bITb XOpollas NOBEpPXHOCTb nona, obecneynsa-
lowas nofHbli AOCTYN MOPOCAT K HWKHEMY psily COCKOB, 0CO6eHHO 3agHux. LTopka Ha
«KTMMaTUYeCKOM JOMUKE» CNOCOOCTBYET 3KOHOMUWN 3N1EKTPOIHEPIMM U NPENATCTBYET BO3-
HUKHOBEHWIO CKBO3HAKOB.

LLvpuHa weneii wenesoro nona Ans NopocaT He Jo/DKHa npeBbiwaTte 10-11 MM, 4TO
npegynpexgaaeTt nposasnBaHue KonblTew, NOPOCAT B wenu (puc. 2.9).

PucyHok 2.9 — lnacTukoBble M YyryHHble peLlleTKu B CEKTOpe NOACOCHbIX CBUMHOMATOK

OnTumanbHaa Temnepartypa B I0roBe A/19 NOPOCAT AO/KHA ObiTb B NepBble AHU XU3HU
30-32 °C. Ko BpeMeHu oTbema Temnepartypa B /I0rose A0/HkHa 6bITb 0k0s10 26 °C.

CTaHOK flOMXeH 6bITb YA06EH ANA MOVK/A 1 Ae3UHEKUNN, He UMeTb CKBO3HAKOB B 30HE
HaxoxgeHus nopocaTt. Ana oborpeea NOPOCAT UCMNOMb3YIOTCA aneKTpuyeckme Nnbo BoAsAHbIE
Tennble nonbl (anektpuyeckne, nutaHme 220 B, rabapuTtHble pa3mepbl: 30 x 91 cm, 30 x 112
cMm, 45 x 115 cm, 45 x 145 cm, 68 x 122 cm, 68 x 68 x 100 cm). Micnonb3yloTcsa Takxe TensoBble
KOBPWKW, 3amnofIHEHHbIE refleM, KOTOopble HarpeBalwTcs OT MHAIpakpacHOW namnbl U oTAaT
Tenno nopocatam (puc.2.10, 2.11).
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PucyHok 2.10 — lMogorpeBaeMblii 3N1EKTPUYECKNIT KOBPUK

PucyHok 2.11 — lMopocaTa Ha NoAorpeBaloLLeMcs KOBpUKe

MabapuTHble pasmepbl: 100 x 55 cm, 115 x 45 cm, 80 x 80 x 27 cMm. MukpokiaMmar B
cekTopax A/1s onopoca A0/HKeH COOTBETCTBOBATbL CreAylwmm TpeboBaHuam (tabn. 2.7).
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Tabnuua 2.7 — Mukpoknumar B CekTopax Ans onopoca

Fpynnbl XMBOTHLIX
Napawerpus wpowmmmara | floncoc- | 119pocma - cocyiu s oo3-
HOMaTka 1 2 3 | Crapwe

OTHOCUTENbHAs BNaXXHOCTb, % 60-70 60-65 | 6065 | 60-70 | 60-70
Yrnekucnbivi ras, % 0,2 0,15 | 0,15 0,2 0,2
Ammmak, mr/ms3 15 10 10 15 15
BakrepvanbHas 3arpsi3HeHHOCTb, TbIC.M3 300 100 150 | 200 300
3anbineHHocTb, Mrim3 13-14 5 8 10 14

[nsa noaaepxaHns NPOAYKTUBHOCTY CTafia Ha BbICOKOM ypOBHE Heobxoammo cobnrogeHue
HOPMaTUBOB BpaKkOBKM MaTOMHOTO CTafa. YuuTbiBasi MOCTENEHHOE CHUDKEHUE MPOLYKTUBHOCTU
CBMHOMATOK nocne 5 onopoca, HeobxoaMmo noaaepXmeaTs ONTUMarbHbIA BO3PacTHOW CoCTaB
cTapa ot 270 40 7-T0 onopoca.

2.5 Cuctembl BblpallMBaHUA MOPOCAT-OTbEMbIWENW. TexHonoruveckue
HOpMaTUBbl, MUKPOKITUMAT MOMELLEeHUNA

Hopma craHkoBoW nnoLaan Ha 1 ronoBy Ansi NOPOCSAT-OTLEMBILLEN B COOTBETCTBUM C
PO-AMNK 1.10.02.04-12 cocrasnget 0,35-0,40 M2. 3anagHoeBponenckie HoOpMaTuBbI Npeay-
cmarpveatoT no 0,3 M2 CTaHKOBOWM MAOL@An Ha OgHy ronosy. PPOHT KOpMNeHus 25 cMm Ha
ronosy. [py 1MCNonb30BaHWN COBPEMEHHBIX KOPMOBbLIX aBTOMATOB A1 KOPMMEHUS BBOSIO
TEPMUH «(PPOHT KOPMIEHNS» B 3HAYUTENBHOW CTEMEHM TEPSIET CBOM CMbICH U NPU pacyeTe
Harpy3kun Ha KOPMYLLIKY YYATBIBAOTCA HOPMAaTUBHLIE MapaMeTpbl €€ NPOU3BOAUTENS.

CTaHok MOXeT ObITb C MOMHOCTLIO LLENEBbLIM MOMOM UMW pasfenieH Ha ABe 30HbI - 30HY
aedekaumm n noroso. TeXHNYECKNE XapakTEPUCTUKM OTEHECTBEHHBIX CTaHKOB AN cojepxa-
HWUSI MOPOCAT-OTbEMbILLEN NpuBeAeHbl B Tabnvue 2.8. MNMopocaT Ha fopawmsaHim Heobxo-
AVMMO cofepxaTb rpynnamm He Gonee 25-30 ronos (puc. 2.12).

Havnbonee TeXHOMOrMYHO copepaTtb MOPOCAT Ha nmnacTukosbix nonax. OHM gocTa-
TOYHO AOSTOBEYHbI U TMIMEHNYHBI. [Monbl B moMeLLeHnax MoryT ObiTe nogorpesaemsimn. Oa-
HaKo OMbIT COBPEMEHHbIX 3apyOesHbIX CBUHOBOAYECKNX (DUPM MOKa3bIBAET, YTO 340pPOBbIX
NMOpoCAT B MAeanbHbIX YCNOBMAX MUKPOKNMMAaTa npu cBOOOAHOM A0OCTYMNe K KOPMY MOXHO CO-
Aepxarb rpynnamm fo 45 ronos B O4HOM CTaHKe.
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PucyHok 2.12 — CTaHOK A1 CofilepXaHusi MOJIOfHSIKa Ha AopallBaHnm

Mo amepukaHCKMM HOpMaTMBam MUHUMAa bHbIA pa3Mep CTaHKOBOW M/owaan AO0S/DKEH
coctaBnaTb 0,27 M2 Ha oTgenbHbiXx komnnekcax B Wtanum oHa coctaBnset 0,24 m2
(puc. 2.13).

PucyHok 2.13 — CopaepxaHue nopocsT Ha gopaLlymBaHum
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Tabnuua 2.8 — TexHUYeckne XxapakTEPUCTMKN OTEYECTBEHHBIX CTAHKOB AN COAEPXKaHUA NOPOCAT-OTbeMbILLERN [31]

MapameTpbl Cno-10
MpegHa3Ha4eH Anst MENKOrpynnoBOro CoAepKaHuUsl NOpocsAT-oTbeMbien Ao 90... 120-gHeBHoro Bospacta. O6opyao-
BaH CaMOKOPMYLLKOW ANS HEHOPMUPOBAHHOMO KOPMITEHMS! MOPOCHAT CyXUM KOMOMKOPMOM U ABYMS COCKOBbIMU aBTO-
nounkamu, 3akpenneHHbIMU Ha pasHon BbicoTe. JIOroBo A4St NOPOCAT BbINOMHEHO B Buae Gpyaepa, KOTOpbIA NpUMbI-
Onucanne KaerT K 3aHel CTEHKE CTaHKa U COCTOUT M3 LLAPHUPHO 3aKpEnneHHOW 4BYXCTBOPYATOMN KPbILLKU 1 MOBOPOTHON 6OKOBOM

cTeHkn. CamokopMyLLKa pasMeLLeHa B pasfenuTernbHON KOHTaKTHOM Neperopogke 1 o6CnyXMBaET XUBOTHBIX ABYX
CMEXHbIX CTaHKoB. HaBO3HbIV KaHan, NepeKpbIThIN WeneBbIMA NaHeNsAMU, NPOXOAUT BAOMb NEpPefHEN pelleTHaToin
CTEHKW, B KOTOPOW NpejyCMOTPEHA U KanuTka.

BwmecTUMOCTb CTaHKa, ronos

o 10

DPOHT KOPMMNEHUS KMBOTHbIX,
m/ron.

BbicoTa orpaxkaaroLux nepe-
ropoAoK, M

Mownnka:

- ThnN

cockoBas

- pacxoj BoAbl, N/MUH

FabaputHble pasmepbl, MM

Macca, kr
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Mpw paHHeM oTbeme TemnepaTtypa B MOMELLEHUN ANS COAEPXKaHUsSI MOPOCAT AOIDKHA
6biTb 0 28 °C. CKopocTb ABWKeHUs Bo3ayxa: netoM — 0,6 m/c 1 aumon — 0,2 m/c. Mpu
CBEpPXpaHHeM oTbeMe nopocat TpebyeTcs HanMumMe [OPOroCTOAMX CreumanManpoBaHHbIX
KOPMOB, B COCTaB KOTOPbIX AOMKHbI ObITh BKMHOUEHb! caxap, MOMOYHbIE NMPOAYKTbI, pbibHas
MyKa, APOXCKW, a Tak ke 6enKoBble KOpMa pPacTUTENBHOrO NponcxoxkaeHns. OCoBEeHHOCTLIO
CUCTEMbI KOPMOPa3saayn Npu CoOAEPKaHMN NOPOCAT-OTbEMBbILLIEN ABMAETCA BO3MOXKHOCTb U3-
MEHEHWS PaLMOHOB B TeYeHWe nepmnoaa BolpalimBaHns. [nsa sTux uenen B psage cnyyaes Ha
oawnH Boke ycTaHaBnMBAaKOT 2 KOPMOBLIX aBTomara. B craHkax ans aopaluveaHus nNpuMmeHs-
€TCs cucCTeMa KOPMIEHNS, KOTOpasi MO3BONSET NOTPEONATL KOPM «BBONIO». B psiae KOHCTPyK-
LMiA CTaHKOB B 30HE OTAbIXa ycTpameaeTcsi Geprioxka ¢ HaBecom, us pacyeta 0,1 M2 Ha ogHy
ronosy. LUTopka perynupyemas. [latckne CBUHOBOABI NMPU CYXOM KOPMSIEHUM PEKOMEHAYIOT
1/3 cTaHoYHOM NNoLWaaM 3aHMMaTh peLleTyaTbiMmU Nonamu.

Mexzy NoroBoMm 1 peLleTyaTsiM NonoM ycTaHaBnuBaeTcs 6apbep, KOTOpbIA OTaensieT
1IOroBO OT peLleTok. MNpu XnakoM Tne KopMmneHns 2/3 ctaHka Heo6XoAUMO 3aHUMAaTE peLueT-
kamun. Ecnn gopalmsaHne nopocat nocne orbema Begetca Ao 30 Kr, TO NON pekoMeHayeTcs
BbINONHATE Ha 100 % 13 NNacTMKOBOW peLueTku, Npu aopalumBaHim Ao 38-40 kr xkenartenbHoO
okono 25 % nona BbINONHATL U3 6eToHa. COCKOBbIX MOUIOK AOMKHO ObiTb HE MeHee 2 Ha 20
ronos. Temnepartypa nMTbeBon BoAbl AorpkHA ObiTk 20 °C. PekomeHayeMbI TeMnepaTypHbI
peXuM AN NOpocAT Nocne oTbeMa nNpueeeH B Tabnvue 2.9.

Tabnuua 2.9 — PekoMeHayeMbI TeMnepaTypHbIA PEXMM NOPOCAT NocHe oTbema

Macca nopocsar, kr Temneparypa
6 28
7,5 27
9,5 24
12,5 22
16 22
20 22

TemnepaTypa BO3gyxa SBNAETCA OAHMM U3 OCHOBHBIX TEXHONOMMYECKUX NapamMeTpoB
MUKPOKIIMMaTa ANs COAEPXKaHNS NMOPOCAT-OTbEMBILLEN.

[Mpn HOPMUPOBAHHOM KOPMITEHNWN NOPOCAT KOPMSAT HE MeHee 4 pa3. Ha fonto KoHUeH-
TPUPOBaHHLIX KOPMOB A0JTKHO NpuxoamTbes 85-90 % no nutatenbHocTU. O6a3aTeNLHO BKIO-
YeHue B paLyoH KOPMOB XXMBOTHOIO NMPOUCXOXAEHUS. [INa npuaaHna KopMy apoMaTruyeckmx 1
BKYCOBbIX KQ4€CTB MPUMEHSAIOTCS pasnmyHbie 406aBkn MaCKUPyOLLME HEMPUATHLIA BKYC OT-
LEnNbHbIX MHIPEANEHTOB KOpMa (pancoBbIv LUPOT, pbibHas Myka), CTUMYTMPYLOLWE ero noeja-
HUe, CHPKaIOLLME TEXHONOMMYECKUIA CTpeccC.

OTbEeMHbIN BEC NOPOCAT UMEET BONbLUIOE 3HAYEHWE ANA AanNbHENLEro pocta Monoa-
HsKa. YCTaHOBIIEHO, YTO KaXKAble AOoNonHUTENbHbIE 0,45 Kr XMBOW MacChl NOPOCEHKa NPU OTb-
emMe garot npmubaeky Ha 1,15-1,35 kr nocne 3-5 Heaenb gopawmsaHus.

B psife CBUHOBOLYECKMX MPEeSnNpUsSTUA MPUMEHSIETCA NOrHE3AHbIN METOA CoAepKaHUs
MOpOCAT, KOrAa nocrne oTbemMa rHesfo Uenvkom 6e3 pachopmmpoBaHia NepeBojnTCs B CTa-
HOK ANnst aopawmsaHust. MiameHeHne KonMYecTBa XMBOTHBIX B FPynne U UX NepemeLleHne 13
OJHOTO CTaHKa B APYrol MEHSIET UX KOPMOBOE MOBEeLEHME. Y NOPOCAT CHWKAETCA CKOPOCTb
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pocTa, YMeHbllaeTcs yCTOMUYMBOCTb K 3a60/ieBaHMAM, KONMYECTBO 3PUTPOLUTOB, FEMOro-
6uHa, obLiero 6enka, 6akTEPULUAHON aKTUBHOCTM CbIBOPOTKM KPOBU. OTO NPUBOAUT K 3HAUU-
TENbHOMY CHWXEHMIO 06LLeil pe3NCTEHTHOCTM OpraHM3Ma 1 pasfmyHbiM 3aboneBaHuam. Oa-
Hako ANs MOrHe3fHoro coAepXaHus TpebyeTcs 6obliee KOIMYEeCTBO CTaHKOB.

2.6 CoBpeMeHHble TEXHOJIOTUN OTKOpMa CBUHeli. TexHonornyeckne HOpMaTuBbl

3akounTenbHbIM 3TanoM B MPOW3BOACTBE CBUHWHLI SBASETCA OTKOPM CBUHel. OH
[O/MKEeH OCYLLeCTBAATLCA B TPU Nepuofa — CTapToBbIli, POCTOBOW U (OVHULLHBIA. CBUHBLUN CKO-
pocnesbix Nopog 1 Ux NoMmecu BbiCTpee OTKapM/IMBAIOTCA, YEM CBUHbU NO3AHECNesNbIX NOpPoA,.
Mpn oTKOpME MOJIOABIX XMBOTHBIX NPOUCXOANT YCUIEHHBIA POCT MbILLIEYHON TKaHW, B pe3y/b-
TaTe 4yero nosiyvyaroT TyLUW C BbICOKMM BbIXOAOM MSACA.

Mpu oTKOpPMe B3POC/bIX CBUHEV NpeobnajaeT OT/IOKEHNE XMpa, YTO MPUBOANT K NONy-
YeHWIo TYL C TONCTbIM CMOEM MOAKOXHOrO cana. OCHOBHbIMW BUAAMU OTKOPMa CBUHE ABNSA-
I0TCA MSICHON OTKOPM, GEKOHHbIA OTKOPM M OTKOPM B3POC/bIX CBUHEW [0 XMUPHbIX KOHAULMWIA.
MonogaHsik oTkapmavsaloT B cpegHemM Ao 100-120 kr. CHATME MOJI0AHAKA C OTKOpMa Npou3Bo-
AWTCA LeNMKOM TeXHO/I0rMyeckoin rpynnoii. CoaepxaHne CBMHel Ha OTKOpMe 6e3BbIrysibHoe.
MpeanoyTuTesibHO cyxoe kopmsieHue (puc. 2.14).

TexHonornyeckne HOpMaTVBbl MO COAEPXAHUIO CBUHEN Ha OTKOpME NPUBEAEHbI BbILLE.
Havnbonee komdopTHaa Temnepartypa B nomelleHun Ana otkopma 16-18 °C. B nepsblli ne-
pvioZ Mpu nepeBofe XMBOTHbIX Ha OTKOPM TemnepaTypa B MOMELLEeHUN JO/MKHA OblTb Takow
Xe, Kak 1 Ha JopalmBaHuu.

CHMKeHne TemnepaTypbl 40 TEXHONOrMYECKON HOPMbI HA OTKOPME HEOBXO0AMMO NPOUn3-
BOAMTb MakcMMyM Ha 1 °C Kaxgplil AeHb. Ecnv no3BoNsT TEXHONOMMA, TO NepeBoANTb XU-
BOTHbIX HY)XHO M3 «CTaHKa Ha fopaliuBaHuM B CTAHOK Ha OTKOpMe». Ecnn HeBblIpaBHEHHOCTb
XMBOTHBIX MO XWUBOW Macce Hebonbluas, ny4ylle He COPTUPOBATb rpynnbl. Peskne konebaHus
TemnepaTtypbl Npy NepeBofe B HOBOE MOMeLLeHWe OTpuuaTenbHO AeiCTBYHOT Ha OpraHusmM
XMBOTHbIX. MMOBbILEHHASA CKOPOCTb BO34yXa BO3MOXHA TOJIbKO NPW YCN0BMMU 60/bLLIOTO npe-
BbILLUEHMA TEMMNEPaTYPHOro pexuma noMeLLeHus.

PucyHok 2.14 — CopgepxaHvue MONI0AHAKA Ha OTKOpMe
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Onsa adpdekTMBHOro 0TkOpMa Macca MOJIOAHSIKa NPy OTbeMe AOMMKHa ObITe HE MeHee
7 kr. Takon monogHsik 3a 100-110 gHen oTkopma Npu cpeaHeCcyTOuHOM npupocte 750-850 1 k
5-6 MecsuHOMY BO3pacTy AOCTMIHET xmBon maccel 100-120 kr. Mpy MeHbLUEN XMBOW Macce
npu oOTbeMe MOMNOAHSK HE afanTUPYETCs K HOBbIM YCNOBUAM MN3HN. OCOBEHHOCTLIO KopMIie-
HWS CBUHEN HA OTKOPME SIBMSIETCA MOBLILLEHHOE COAEPKaHWe NpoTenHa B pauMoHe B NEPBYHO
NOMOBUHY OTKOPMA, YTO JOCTUraeTCA BBEAEHMEM BENKOBbIX KOPMOB PaCTUTENBHOIO U XKMBOTHOTO
NPOUCXOXAEHUS.

MepeBoa NOPOCAT Ha OTKOPM COBMaAaeT Co CTaHOBNEHWEM MMMYHHOrO cTaTyca opra-
HU3Ma OT BUPYCHOWN nHdekuun. Mo3ToMy, B STOT Nepuog OHW O4eHb BOCTIPUMMYMBLI K 3a60-
NeBaHMAM BUPYCHOIO MPOMCXOXAeHUs. [leperopofkM CTaHKOB XenaTerbHO BbINOMHATH
CNMOWHBIMKY, @ B 30HE HABO3HOrO KaHana, ecriv OH NpeAyCMOTPeH - pelueTyaTyo. BaxHo,
YTOObI XMBOTHBIE MAESHTUDULMPOBANK 30Hy Aedekaummn 1 noroeo. «bespasnuumey XXNBOTHbIX
K 30HaM CTaHKa HacTynaeT Npu CIIMLLIKOM BbICOKOA Temrneparype, CKy4eHHOCTW (GOsbLUIoi
NMoTHOCTK), BOMbLUON BNEXKHOCTU W OTCYTCTBMU HEOOXOAMMOM BEHTUNSAUMK. YKUBOTHbIE He
pasnuyaroT 30Hy OTAbIXa M Aedekaumm npu BbICOKOW TemnepaType, OTCYTCTBUM Heobxoau-
MOro Bo3ayxooBbMeHa, Nnoxoro kavecTsa nona v 6onblon NNoTHOCTK nocaaku. MonHas 3a-
rPSI3HEHHOCTL CTaHKa CBMAETENLCTBYET O «MNIIOTHOWY» NOCaAKE XUBOTHBIX, BbICOKOI TeMnepa-
Type B nomeLLeHMn. CBuHbN Ha oTkopme 80% BpeMeHW HaxoAATCA Ha KOTAbIXE».

MonoxeHne XMBOTHBIX B MEPAPXUYECKON CUCTEME, KaK MpaBumo, yCTaHaBNMBaeTCcs Ha
BTOPOW AeHb nocne obveanHerua rpynn. MNpu nosesneHnn kaHHubanusma B CTaHke MOXHO
MOBECUTbL UIPYLLKMA U3 PasNNYHbIX MaTepnanos. ATO YacTUYHO YMeHbLuaeT npobnemy. MNepe-
BOAWTL MOPOCAT HA OTKOPM XKenaTenbHO C xuBon maccon okono 30 kr. CtaHkun cnepyeT gop-
MWpPOBaTL MO >KMBOM Macce U xenatenibHO U3 coceaHux rHesn. Ecnn nossutca Heobxoau-
MOCTb B NEPEBOAE XMBOTHbBIX B APYroe NOMELLEHNE, rPynibl XenaTenbHO COXpaHaTb B NPeX-
HeM cocTaBe.

BbiGop cTaHKOB AN rPyMnnoBOro COAEPXXaHUA CBUHEN, UX rabapuTbl N obecnevenre Ao-
CTaTo4HOro poHTa KOPMIEHWUS AOIDKHBI ObiTh B YMCIIE OCHOBHBIX NPU Pa3paboTke KOHKPETHbIX
TEXHOMNOMIA Ansi OTKOPMa CBUHEN B TOM U MHOM xo3sinctee (Tabn. 2.10). Camble npakTuyHbIe
OrpaXAeHNs CTaHKOB U3 NracTuka.

OrpaxkaeHusi CTaHKOB A1 OTKOPMa AENatoT CNIOWHLIMU MW peLLeTYaTbIMN, OrpakaeHNst
M3 KUPNYa AONrOBEYHbI, HO HE MTMIMEHWYHDI. PelueTyaThbie orpakaeHnst crnocobCTBYHOT NyuLLeMy
obmeHy Bo3yxa B CTaHKax, obecneuvBaroT HabnogeHue 3a CBUHbLAMM, Bonee 3KOHOMUYHbLI MO
3aTparam CTpouTenbHbIX Matepuanos (puc. 2.15).
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Tabnuua 2.10 — TexHn4YecKMe XapaKkTepUCTMKN OTEYECTBEHHbIX CTAHKOB AJ1S COAEPXaHNs CBUHEN Ha oTkopme [31]

CraHouHOe o6opyaoBaHue

CraHo4HOe 060opyaoBaHue

Mapamerpe! con-10 35491.00.000. 35489.00.000
CreHkn cOopHble, BbINOMHEHbI U3 YHUULMPOBaHHbIX Me- | COCTOUT U3 orpaKaeHus C Ka-
TannMueckmx 3fIeMeHToB 1 06NULOBOYHBIX NNUT. NepeaHss | NUTKOW, OfHO- UK ABYXOYH-
MeTannuMueckana  pelleTyaras CTeHKa  pacrnorioXeHa | KepHOW KOPMYLLKW, HUNNenbHo- | COCTOWUT U3 orpaxaeHus C Ka-
Onucanme HAaKNMOHHO (C HAKNOHOM BEPXHEW 4YacTW BHYTPb CTaHKa) U | YalleyHoW NoWrnkW, HaBeca Hag, | MUTKOW, OAHO- uNKn  ABYXOYH-
kpenutca 6ontamm M12 k nepegHum ctonkam. KpenexHble | 30HOM oTAbIxa NOPOCAT | KEPHON KOPMYLLKW, HUMMENbHO-
CTOWKW, U3rOTOBIIEHHBIE U3 MeTanMuYeckon Tpyobl € Hapyx- | (525x350 mm). YaLeYHOWN NOUIKN
HbIM AnameTpoMm 60mMm, GeToHupyloTca B non craHka. Ka-
nuTKa pacnonoxeHa B 3agHeN CTEeHKe CTaHka
Bmectnmoctb 10
CTaHka, ronos ) )
OPOHT KOPMIEHMUSI 02 ) )
>KMBOTHbIX, M/rOf. '
BeicoTa orpakaato-
LMX Neperopoaox, 0,8 - -
M
Mownka: -
- TMn - HUNNenbHas -
- pacxoa  BoAbl, i 4 4
n/MWH
Fabaputheie  pas- 4800x4800x800 4800x4800x1000
Mepbl, MM
Macca, kr - 455 465
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PucyHok 2.15 — CTtaHOK A5 cofepXaHnsa MONoLHSKa Ha OTKOPME C MeTa/lJIM4ecKnmMmn pe-
weTyaTbiMU Neperopoakamum

OpHako B CTaHkax C pelueTyaTbiMy NeperopoaKamy HECKOSIbKO rpssHee. B cTaHkax co
CMN/IOLWHbIMY NeperopoakaMun CB1HbY BUAAT U NOAPaKAIOT XUBOTHBIM TOSIbKO CBOEW rpynnbl 1 AN
NCrNpaxHeHnl i 06bIYHO M36MPatOT 0AHO onpeaesieHHoe MecTo (puc. 2.16).

PucyHok 2.16 — CTtaHOK And cofepXaHus MOMoAHAKA Ha OTKopMme
C N1acTMaccoBbIMU Meperopogkamu

Mpeay6oiiHas Bblgep)Xka BMECTE C TPAHCNOPTUPOBKOW COCTaBASET NpUMepHo 10-12 u.
YXMBOTHbIX NoJaoT Ha y60I NpMBE3eHHbIMU NapTUAMK 6e3 Kaknx-1mbo neperpynnupoBok. [o-
CTaBKa CBVHel f0/HKHA NPOM3BOAMTLCA Ha MSICOKOMOMHATBI chneunanbHbIMU aBToMallHamMm-
CKOTOBO3aMM MO COrnacoBaHHbIM rpadimkam.
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MeperpynnupoBKmn CBUHEW MPY CHATUM C OTKOPMa, BO BpeEMS NEePEBO30K M NPY copepxa-
HUM Ha MACOKOMBMHaTax cnocobCTBYHOT BO3HUKHOBEHMIO PasnMyHbIX CTPECCOBbLIX CUTYaLuI,
YBENMNUMBAIOT MNOTEPU NP yOO0e 1 Nopuy LUKYP, @ TakKe HePeaKO NPUBOAAT K NMOSIBIIEHWIO CBU-
HbIX Tyl ¢ 6negHON, MArKOW, 3KCCyAaTUBHON CBUHNHON.

CoBepLUEHCTBOBaHNIO TPaHCMOPTUPOBKA U YMEHBLLUEHWIO MOTepb Mpu yooe cnocob-
CTBYET METOZ NEepPeBO3KM OTKOPMOUHBIX CBMHEN 13 KPYMHBLIX KOMMNEKCOB Ha MACOKOMOUHATLI B
KOHTEMHepax. 3HaunTensHon npobremon siensieTcst yoon CBUHEN Ha MACOKoMOUHaTe npu no-
Mol anekTpuyecTsa. Mpu ornyLlweHn CBUHEN SNeKTPUYECTBOM B 00N1acTy NOACHULI U Tasa
npw cypoporax HabnogaeTcs paspbiBbl MbILLL, KPOBOUSMUSHMUS, YTO 3HAYUTENBHO YXyAlwaeT
Ka4ecTBO Tywun. B HacTosiee Bpems 3a pyGexoM NPUMEHSIIOTCH anbTepHaTUBHbIE METOAbI
ybosi CBUHEN.

2.7 COBpeMeHHbIe TEXHONOrMm BblpaliMBaHUA PEMOHTHOrO MOSIOAHAKA CBUHEN

PeMOHTHBIX XpsdkoB oTOMpatoT npy oTbeme nopocat. OT6opy AOMKHO NpeawwecTBo-
BaTb 060CHOBaHHOE 3aKkas3HOe CrapyBaHue ONpeAeneHHbIX XPSKOB U CBUHOMATOK, MyydLUMX No
NpoayKTMBHbIM kavecteam. OCHOBHbIe TpeboBaHUS -COOTBETCTBME NMUHEVHOW NPUHAANEKHO-
CTW, cneunanmaaums nNmHUN, BbiCokas KOMBMHALMOHHasA CnoCOBHOCTL B KPOCCaxX UMM MeXIo-
POAHOM CKpELLMBAHWM, BO3MOXHOCTb KOCBEHHOW OLIEHKN NPOAYKTUBHOCTY NPEAnonaraemMoro
NMOTOMCTBA, NPOrHO3 MMMYHOrE€HETUUECKO COBMECTUMOCTU. OCHOBHOWM OTOOP XPSAYKOB MpPOo-
BOAST nocne nepuoaa gopalumpanms. C 3Toro MOMeHTa Ux poOpMUPYLOT B Fpynnbl U NPOBOASAT
oueHky. JKenaTtensHo Takke NCNoNb30BaHNeE ANS OLEHKN MPOAYKTUBHOCTY B3POCHbIX BOKOBbIX
POACTBEHHMKOB - CMBCOB 1 NonycnocoB.

C 5-6-mecsiyHOro Bospacrta noMmMMO KMBOW MaCChl PEMOHTHBIX XPSIYKOB OLEHUBAKT
no AnuHe Tynosuwa. Mpu JOCTWKEHNN PEMOHTHBIM MOMNOAHSAKOM uBoi maccel 100 kr (go-
nyckaeTtcs 85-110 kr) namepsieTcs TonwmHa wnmka Hag 6-7-M rpyaHbIM No3BoHKOM. U3me-
peHne NPOBOAUTCS MO Pa3HON METOAMKE (YNbTPa3ByKOBbIMU Npubopamn, peHTreHOBCKMMU
ycTaHoBkamMu 1 T.4.). [nda noBbIWEHUS TOYHOCTM NH(POPMALIMM O MACHBIX KaYyecTBaxX Xpsaiu-
KOB MCMOMb3YIOT TaKKe U NPoMepbl FMyBUHbI «MbILLEYHOrO rnaskay, KoTopasi UMeeT BbICO-
Kyt CTeneHb Koppensymu ¢ ero nnowageto. No pesynstatam OLeHKN XPAYKOB No coBCcTBeH-
HOW NPOAYKTUBHOCTW MPOBOAAT MHTEHCMBHYIO BpakoBKy M OCTaBMAT ANS AallbHENLWero
BblpalLMBaHNS TOMbKO TEX, KOTOPbIE YAOBNETBOPSAOT paspaboTaHHbIM ANs AaHHOW Nopoabl
cTaga napameTpam.

PeMOHTHBIX XpAYKOB W CBUHOK COAEPKaT, KaK NpaBuo, B rpynnoBbIX CTaHKax Mnu wH-
AvBnayaneHbIx (puc.2.17 a, 2.17 6). CnepgyeT OTMETUTb, YTO UX BblpalMBaHe NpeacTaBnseT
onpeaeneHHble TPYAHOCTU, TaK Kak B 3TOT Nepuoj NPOUCXOAUT MOSIOBOE CO3pEBAHME.

B ycnoBumsx NpoMbILLNEHHOM TexHonornm okono 40 % CBUHOMAaTOK exeroaHo Belbpako-
BbIBaIOT. BbiBpakoBaHHbIX CBMHOMAaTOK 3aMEHSAOT NMOMHOLEHHLIM PEMOHTHBIM MOJIOAHSAKOM.

CyLLecTByOT METOAbI HaNPaBIIEHHOrO BbIPALLMBAHUA PEMOHTHOrO MOMOAHSKE, KOTO-
pble AOMKHBI 3aKMNYaTLCA B MOArOTOBKE MONOALIX CBUHOK K Bocnponseogctey. Heobxoanmo,
YTOObI OHW XOPOLLIO OMOLOTBOPSAUCE, UMENW XOPOLLEE MHOFONNOAME, MOMNOYHOCTb, BbICOKYHO
OTBbEMHYI Maccy rHeafa, CoXpaHsanm nocne oTbemMa yaoBneTBOPUTENBHYH MPOAYKTUBHOCTb.
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PucyHok 2.17a - 'pynnoBoit cTaHOK Ansi co-  PUCYHOK 2.176 - VIHAWBMAYya/lbHble CTaHKu
JepXXaHns PEMOHTHOIO MOJIOAHAKA ONA cofepXaHna PeMOHTHOIO MOJIOHAKA
Ha ocemeHeHun

Mpy O0TGOpe PEMOHTHbIX CBUMHOK 0CO60€e BHMMaHWe cnegyeT yaenaTb paluoHasbHON
CUCTEME KOPMJIEHWUS U NOABGOPY XMBOTHLIX, CMOCOOHbLIX B Aas/ibHENLIEM BblAEpPXaTb «KecT-
Kne» yCnoBUS NMPOMBILLNIEHHON TexHonorum. OAHUM M3 OCHOBHbIX CEMEKLMOHHbIX MPU3HAKOB
npu oTbope A0/MKHA CTaTb KPEMOCTb KOHCTUTYLLMN.

Bo Bcex cnyyaax npu otéope 1 BblpalimBaHnM PEMOHTHOTO MOJIOAHSAKA CTaBATCA Crie-
Jytolime OCHOBHble 3afauun: co3faHue OAHOTUMHBIX XMBOTHBIX C XOPOLUMMUW FEeHETUYECKUMU
JaHHbIMW NPOAYKTUBHOCTM U BOCMPOW3BOAUTENLHON CNOCOBGHOCTW; hopMUpOBaHWe 34,0pPO0-
BOr0, KOHCTUTYLMOHA/IbHO-KPENKOro MOJIOAHSAKA, MPUro4HOro A8 3Kenjyatauum B yCOBUAX
MPOMBILL/IEHHON TEXHOMNOMUK; NOMyYeHWe YCTOMYMBOWM NPOAYKTUBHOCTM OT BbIpaLLEHHbIX XWU-
BOTHbIX MPW BbICOKOW MHTEHCUBHOCTW UX UCMOMb30BaHNS.

Mpn oT6ope 06bIYHO OCTaBAAT 4-5 CBUHOK U3 rHe34a, Y4Tobbl 3aTeM B npoLecce Bbl-
pawmBaHua oTbpakoBaTb He COOTBETCTBYHOLUMX NOCTaBfeHHONW uenn. Cuctema otbéopa CBU-
HOK B NPWHLUMMNE COOTBETCTBYET MPUEMAaM, OMNWCAHHLIM BbIlE /11 PEMOHTHBIX XPAYKOB. Pe-
MOHTHbI/I MONMOAHSK NOAGMPAIOT MO XUBOM Macce, COCTOAHWUIO 340P0BbS, YNIUTAHHOCTU U CO-
nepxat rpynnamuy no 10-12 rosioB B rpynnoBbIX CTaHKax. Ha o4HOro peMOHTHOro Xpsika un
CBUHKY [O/DKHO npuxoautbes 1,2 M2 nnowaam ctaHka, 30 cM hpoHTa KopMieHus. B cyTku Ha
OfHy rosioBy pacxogyetcs 15 1 Bofbl, BTOM yuncne 6 n Ha noeHve 14,5 1 Ha MbITbe KOpMYyLLEeK
1 ybopky nomelleHus. Temnepartypa nomeLLeHus fomkHa 6biTe B npegenax 20° C.

KonnyecTtBo BblpalinBaeMbIX PEMOHTHbLIX CBMHOK A/19 KPYMHbIX TOBAPHbIX CBMHOBOAYE-
CKUX XO35IACTB yCTaHaB/MBAKT, UCXOAS W3 NPUHATON TEXHOMOMMU UHTEHCUBHOCTU MCNO/b30-
BaHWA CBMHOMATOK 1 UX 6pakoBkn. Heob6Xxoanmo oTéupaTtb PEMOHTHBLIX CBUHOK B KOJIMYECTBE,
paBHOMY MOronoBbl0 CBUHOMATOK. [pn KOpM/IEHMM OCHOBHAs 3ajava CoCTOMT B TOM, 4TOObI
[06UTLCA BbICOKOW 3HEPrnyM pocTa XUBOTHbLIX U B TO e BPeMs He AOMNYCTUTb WX OXMPEHWUS,
KOTOpOe, Kak NpaBw/io, NPUBOAUT K HAPYLLEHNIO BOCMPON3BOANTENbHOMN hyHKUMN. TMpun ckapMm-
NIVBaHNM KOPMOB C HEAOCTaTOYHbIM COAEPXaHWEM BUTaMMHA A Y XMUBOTHbIX CHMWXaeTcs Co-
NPOTUBNIAEMOCTb K MH(PEKLMOHHbIM 3ab0neBaHnsaM, yxyalwaeTcs onno40TBOPAEMOCTb.
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2.8 KopMmneHue cBUHeN

2.8.1 OpraHusauus 3¢ ¢ eKTMBHOro UCNonb30BaHUs KOPMOB

OgaHa 13 rnaeHbIX MPUYNH HU3KOW MPOAYKTUBHOCTM XMBOTHBIX B CBMHOBOACTBE Poccun
— HecBanaHcupoBaHHoe KopmreHue. MonHOLEHHOCTb KOMBMKOPMa OMpPEeAensieTca Hanm-
YMEM B HEM 3HEPruu, NPOTeUHa, aMUHOKUCIIOT (OCOBEHHO HE3aMEHUMBbIX), BUTAMUHOB U MU-
HepanbHbIX BELLECTB B ONTMMaNbHOM ANSi K&X40M NONoBO3PaCcTHON rpynbl )XUBOTHbLIX KONU-
yecTBe.

KayecTtBo KOMOWKOpPMA CKa3bIBAETCHA HE TOMBbKO Ha MPOAYKTUBHOCTU XMUBOTHBIX, HO U
CYLLLECTBEHHO BIIUSIET HA COCTaB OTXOA0B XMBOTHbIX M 3KONMOMMYECKNe acnekTbl UX XpaHeHNs
1 ncnone3oBanns. K npumepy, MakcumansHoe Konm4ecTso gocdopa B 0TX04ax, NCTMonb3ye-
MbIX A58 yAOBPEeHNs CENbCKOXO3ANCTBEHHbBIX Yroaui, coctaBnseT 25 kr Ha 1 ra, a KoHUeHTpa-
ums dpocopa B 0Txofax MOXET konebatbes B 3aBUCUMOCTM OT COCTaBa paLMoHOB B BECbMa
LUMPOKKX Npefenax.

AHanornyHbIe OrpaHNYeHNA MMEKOTCA U MO CoAePKaHMI0 ammunaka, 135 Kr KOToporo sB-
NAETCH KPUTUYECKUM 3HAYEHNEM MPY BHECEHWUWN OPraHUYecknx yaobpeHuii Ha 1 rektap.

MepeHachkileHHble komBukopmMa no ocdopy U ¢ AedUUUTHBIM MO NN3UHY U CEPOCO-
LepxaLlmx aMMHOKUCTIOT NPOTENHY NPUBEAYT K CYLLIECTBEHHOMY POCTY B CTOKax CofiepKaHume
dochopa n ammmnaka. A 3To, B CBOK O4EPE b, MOXET MPUBECTM K HAPYLLEHMIO 3KONTOMMYECKOro
paBHOBECKS B MOYBax MpW UCMOSb30OBAHUM TAKOro OpraHM4eckoro yaobpeHus n ocobeHHo
XKMUAKOW hpakumm AN nonvsea.

Mepexopn B nocnegHue 30-40 neT B BeAYLUMX CTpaHax NPOMBILLNEHHOrO CBUHOBOACTBA
Ha MPOU3BOACTBO MSCHON CBMHMHBLI OMPEAenus HoBble TPEOOBAHUS K Ka4eCTBY 1 NUTaTenNb-
HOW LEHHOCTN KOPMOB, OCOBEHHO ANS NaKTUPYHOWMNX CBUHOMATOK U MONOAHSIKA CBUHEN, N B
Lienom K HOPMUPOBaHWIO MUTaHWS.

OcHoBoW 3(hdPeKTUBHOrO MCNONb3OBaHNA KOPMOBLIX PECYPCOB ANA CBMHOBOACTBA B
Pocenn SBRATCs TEXHONOMMM UX XPaHEHWS, NMPUIOTOBNEHWS U Pa3fayn U COBEPLUEHCTBOBA-
HWME HOPM MUTaTENBHOCTM PaLOHOB.

B HacTosiLlee BpemMs Npy NPOEKTUPOBaHWN CBUHOBOAYECKMX MPEANpPUSTUA OTAaeTcs
npeanoyTeHne NoNHOPaLMOHHBIM KOMBMKOPMaM. MCnonb3oBaHme rpaHyNMpOBaHHbIX CMECEN
TaKke Nno MHOTMM nokasartensaM addekTuBHee pacebinHbix. LLIMpoko NpuMeHaBLLMNCS 40 He-
LaBHero BpEMeHU MHOFOKOMIMOHEHTHEBIA TUM KOPMIEHUS], MPU KOTOPOM Hapsay ¢ 3epHoBobo-
BbIMW KynbTypamu, 06paToM, XMbIXaMu M LLUPOTaMK, OTXOAAMM XXUBOTHOMO NPOUCXOXKAEHUS,
NPVMEHSIFOTCH COYHbIE KOpMa U KapTodens, Tpebyrowme AononHUTENBLHON 06paboTkM, OTnK-
YaeTCs BbICOKOW PECypCOEMKOCTHIO (Tabn. 2.11).
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Tabrmvuya 2.11 — 3ddeKTUBHOCTL NPOM3BOACTBA, MPUIrOTOBIIEHNS U pa3fayn KOpMOB Mpu
pasnuuHbIX TUNax kopmnexus (Ha 100 kr npupocta) [57]

Mokasarenb Twun kopMmneHusa

KoHLueHTpaTHbIN MHOroKOMNOHEHTHbLIN

[MpounsBofCcTBO KOPMOB

3atparbl Tpyaa, yen.-y 2,72 5,85
Pacxop, Tonnusa, Kr 21,23 30,25
MpurotoBneHue n pasgavya kOpMoB

3arparbl Tpyaa, yen.-u 0,43 1,24
3atparbl 3NEKTPO3Heprum, 6,3 13,3
KkBT.4

3arparbl TonnmMBea, Kr 22,5 38,9
MeTannoemkocCTb, Kr 2,08 59

Mpon3BOACTBO, MPUrOTOBIIEHME U pasfaya KOpMOB

3aTpartbl Tpysa, Yen.-y 3,15 71
3aTparthl 3MNEKTPO3HEPruK, 6,3 13,3
KBT.M

3atparbl TONNMBa, Kr 43,73 69,15
MeTannoemkocTb, Kr 2,08 59

Tennodusnyeckoe BO3AEUCTBME HA kOPMa CMOCOBCTBYET NOBLILLEHWIO JOCTYMHOCTU Yr-
NeBOAOB, NPOTEMHA, aMWHOKUCIIOT M MUKpo3aneMeHToB. OaHaKo BUTaAMUHbLI NMpU 3TOM 4a-
CTUYHO paspyLLaroTCS.

JobaBkun AedULUTHBIX CUHTETUYECKUX MUTATENbHBIX BELLECTB B NPOLIECCE NPUroTOB-
NeHns KOMOUKOPMOB cTanu 06bIMHOW MPaKTMKOM NMpu peanusauum nnaHupyeMon cUcTembl
KOPMJIEHMS Ha CBMHOBOLYECKUX NPESNPUATUASX.

MpoaomkaeT ocTaBaTbCA CNOXHLIM BOMNPOC O NMPUMEHEHNM CYXOrO U XUAKOrO (Brnax-
HOro) KOpMneHus. 3T1a npobneMa MHOrMe rofbl M3y4aeTcs BEAYLLUMMU HAYYHBIMW LIEHTPaMu
CBVMHOBOACTBa MHOMMX CTpaH Mupa. [naeHbIM YCINOBMEM MEepexoja Ha BRaXHoe (Kuakoe
KOPMJIIEHME) AOMMKHO CTaTh HanMyMe B XO35NCTBE JELLEBbIX KMOKPbIX» KOMMOHEHTOB paumoHa
(oTxoabl NepepaboTk MOIOKA, N3METbYEHHBIE OTXOAbLI MULLEBLIX NPEANPUATUA N pbiG3aBo-
L0B, NBHasa apobuHa, KopHeknybHennoabl co6CTBEHHOro NPOU3BOACTBA U Ap.).

Mpwu 3TOM cneayeT TWaTenbHO NPOCUHATLIBATL BCE KanuTalbHbIE BIIOXEHWUS U SHepro-
3aTparThbl, CBSA3aHHbIE C NMPUrOTOBNEHNEM XUAKUX kopMoB. Hepenko HeBoMbLIOW BbIMMPLILL B
NOBLILUEHNN MCMONBb30BaHUA NMUTaTENbHBLIX BELWECTB Kopma (3-5 %) «cbefaeTcs» LOMNonHKU-
TenbHbIMW pacxojamy 3HEPTN Ha MPUrOTOBIIEHWE, HOPMaNM3aLUMIo MUKPOKNMMaTa NomeLLe-
HUIA, yBenMYeHneM ob6bLEMOB MPOU3BOLACTBEHHbLIX CTOKOB, UX JanbHEULero pasgerneHys Ha
hbpaKkLmm 1 NCNoNb30oBaHUS.
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2.8.2 HopmatuBHble TpeboBaHUsA K OpraHu3auumu KOpMIeHUsi CBUHEN

PasnuuatoT ABa BUAA KOPMIIEHWS — CyXO€ U XXUAKOE.

Cyxoe KopMsieHUe LLUMPOKO NMPUMEHSIETCS B HaCTOsILLiee BPeMS NMPU PEKOHCTPYKLIMA U
CTPOUTENLCTBE HOBbIX CBUHOBOAYECKUX NpeanpusituiA. K OCHOBHbIM AOCTOMHCTBaM aBToMa-
TU3MPOBaHHOW pasfaydn Cyxoro kopma cneflyeT OTHECTM 9KOHOMWYHOCTL U pecypcocbepexe-
HMe, NPOCTOTY 3KChnyatauvn o6opynoBaHWSs, 3HAYATENBHOE COKPalLeHWe AO0NM PydHOro
TpyAa, BO3MOXKHOCTb paboThl B aBTOMATUYECKOM PEXMME OT BCTPOEHHOro mporpaMmaropa.
CoBpemMeHHoe 06opyAoBaHMe A CyXOW KOPMOpasaayum Yepe3 KOPMYyLLKU, COBMELLEHHbIE C
rnounkamm, No3BosISIET CPpaBHUTENBHO NErko obCnyXmMBaTh NOrofloBbE CBUHEN; CHIDKaIOTCS No-
TEepuW KopMa 1 ero 3arpsis3HeHue. BoamoxkeH nobor pexum J03MpoBaHus.

XKudkoe kopmreHue NPUMEHSIETCH B HACTOSsILLEE BPEMS MPU PEKOHCTPYKLUM U CTPOU-
TenbCTBE HOBbIX CBUHOKOMINEKCOB. [pyn 3TOM KOPMSAT CBUHEW NOArOTOBNEHHLIMW cbanaHcu-
pPOBaHHbLIMM MO NUTaTeNbLHOCTN KOMBMKopMamK, NpesBapuTenbLHO pa3baBneHHLIMM BOAOK (B
COOTHOLLIEHNW NO BECY kKOMOMKOpMa m Boabl He Bonee 1:3). NpumeHseTcs Takke 1 KOpMNeHne
KalleobpasHbIMM KOpMaMu.

BbiGop Buaa KOPMIEHWUA 3aBUCUT OT HanpaBneHUst XO3AWCTBa, XapakTepa KOPMOBOW
©a3bl, ICTOYHMKOB MOCTYNNEHNA KOHLEHTPUPOBaHHbBIX KOPMOB U ApYruX (hakTopOB.

Ha kaxpol CBMHOBOAYECKOM (bepMe U KOMMMEKCe NpefyCcMaTpuBaloT XpaHunuiia
(cknagbl) KOpMOB. EMKOCTb CKMaaCKMX MOMELLEHUA 1 XpaHUNWLL, ANS1 KOPMOB ornpeaensieTcs
MOrofioBLEM CBUHEN, NMPOLOIHKUTENBHOCTBIO NEpUosa NCNONb30BaHUA KOPMa, COCTaBOM paLy-
OHOB 1 06BLEMHO Maccon KOPMOB.

HopmaTuebl 3anaca KOpMOB Ha CBUHOBOAYECKMX hepMax 1 KOMNSeKcax NpMeeaeHs! B
Tabnuue 2.12.

Tabnuuya 2.12 — HopmaTtuBbl 3anaca KOPMOB Ha CBMHOBOAYECKMX hepMax 1 KOMMeKcax
[40]

HopmartuBbl 3anaca
O6bemHas
OcHoBHbIe BuabLI kopmoB | Crioco6 xpaHeHUA |KOPMOB (B pacuyeTHbIX 2
macca, Krim
cyTKax)

KoHueHTpaTh! (kombrkopma) Ha cknapax 30 500
KopHeknybHennoap! B 6ypTa:a>;paHmnm— Ha 3umMH1 nepuog 200
TpaesaHas myka Toxe Toxe 500
Kom6uncmnoc B TpaHwesx, 6awiHax -«- 800
Muwesble oTxoabl Ha cknapax 2-3 -

Ha koMnnekcax MpOMBbILNEHHOrO TWMa, B HEMocpeAcTBEHHOW 6MM3ocTn OT KOTOpbIX
nmeeTcs KOMBMKOPMOBbI 3aB0J, 3anac KOHLEHTPUPOBAHHBLIX KOPMOB AOMYyCKaeTCA CHKaTb
10 10 pac4eTHbIX CYTOK.
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Mexxo3sMCTBEHHbIE CBUMHOBOLYECKNE DEpMbl U KOMMIEKChbl MOTYT UMETb yBEeNUYeH-
HbI 3aMac KOHLEHTPMPOBAHHBIX KOPMOB, CPOK XPaHEHUs UX B K&KAOM KOHKPETHOM crnyyae
onpenenseTca 3agaHnemM Ha NPOEKTUPOBEHUE.

PaccrosiHue mexxay cknagamu cropaembix KOPMOB W 34aHNAMM NMPUHMMAETCS COrNacHo
TpebosaHuam CIM 19.13330.2011.

HenocpencTBeHHOE KOPMITEHME XKMBOTHBIX MPOUN3BOAUTCA N3 KOpMYyLLEK. Paamepbl kop-
MyLLEK B YncToTe (6e3 yyeTta KOHCTPYKLMIA) 1 (OPOHT KOPMIMEHUs MpuBeaeHs! B Tabnuue 2.13.
OTknoHeHve OT ykasaHHbIX B Tabnuue pasMepos gonyckaeTcs B npegenax 5 %.

Ob6Lyto ANMHY KOPMYLLEK ONpeaenstoT U3 pacdeta KOPMIEHUs BCEX CBUHEW B Of4HY
CMEHy - ofjHa ronoea Ha 0jHO KOPMOMECTO. pyn NOCTOAHHOM AOCTYNE CBMHEN K CyXMM KOp-
Mam [OMycKkaeTcs NPUHUMATL 4O TPEX ronoB Ha OAHO KOPMOMECTO.

[ns v3roToBneHMs KOPMYyLLIEK MPUMEHSIIOT NIOTHbIE, BNaroHenpoH1LaeMsIe U 6e3spesHbie
AN XMBOTHBIX Matepuarb!, Nerko NoLAaroLLMEC YACTKE U Ae3uHdeKLmn, obecnevumearowye rmag-
Kyto dhakTypy NoBepXHOCTEN.

Tabnuua 2.13 — Pasmepbl KopmyLuek U (POHT KOPMAEHUS ANA PasnNYHbIX NPON3BOLCTBEH-
HbIX rpynn cBuHel [40]

Pa3mepbl, cM
w ®poHT
Mpuha KOPMIeHus
Bua 060pyA0BaHUs no BepXy Ha Mo HU3y npu npsi- | BeicoTa ne- |5 oany ro-
omenepe. [¥2Irou o Pt | oy, e
Hero 6opra uewa P MeHee
YeHuU
Kopmywiku 051 cyxux KOpMos (C yenaxHeHuem 8 KOpMylKax)
-ANA XPSKOB 1 CBUHOMATOK 50 50 25 45
- ANS OTKOPMOYHOrO U pe- 50 50 25 30
MOHTHOrO MOMOAHsIKa
- ANS NOPOCAT-OTbEMbILLEN 30 30 15 20
Kopmywiku Orisi enaxHbIx KOpMos
-4NA XPSIKOB Y CBUHOMATOK 40 30 20 45
- ANs OTKOPMOYHOTO U pe- 40 30 20 30
MOHTHOIO MonoaHsAKa
- ANSi NOPOCAT-OTbEMbILLEN 25 20 15 20
- ANSi NOPOCST-COCYHOB 15 10 10 15
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2.8.3 CucteMbl NPUroTOBIEHUSA U pa3favn KOpMoB

Ha HOBbIX 1 NpoLUeLIMX PEKOHCTPYKLMIO CBUHOBOAYECKUX MPEANPUATUAX 060pyaoBa-
HWe AN KOPMIIEHUs CBMHEW npepacTaBnseT cobon cuctemy, kotopas oObeanHsieT GyHKepbI
ANs onepaTMBHOIO XpaHeHWUs KOMOUKOPMOB, CUCTEMbI MPUIOTOBNEHWS (4115 XUAKOro KopMmne-
HUA) 1 pasgaydmn (48 CyxXoro KOPMITEHNUS) N KOPMYLLKW.

BbI60p cMCTEMBI NPUrOTOBNEHNS U Pa3faYqn KOPMOB BMNSET HA YPOBEHb CPEAHECYTOY-
HbIX MPUBECOB, KOHBEPCUIO KOpMa, ero notepu (tabn. 2.14, [67]).

Tabnuua 2.14 — MNoTepyr KOPMOB MPU XKMAKOM U CYXOM KOPMSIEHMN

Tun KopMrneHus CpeaHecyTouHbIN Npu- KoHnBepcus kopma, kr/kr | MoTtepu kopmos,
BecC, r %

Cyxoe 681 3,05 3,23

>Kuakoe 657 3,07 3,64

ByHkepbl-HakonuTenu ana koMbrkopma npegHasHaveHbl 49 XpaHeHUs1 oNepaTUBHOIO
3anaca kopma (5-7 gHen). Heobxogmmbin o6bem GyHkepa onpeaensieTcs CyToHHbIM PacxoaoM
N BPEMEHEM XpaHeHWUsi Kopma. TexHUYeckne napameTpbl CTanbHbIX GyHKEpOB NpeacTaBneHb!
B Tabnumue 2.15.

Tabnumua 2.15 — TexHuueckve napameTpbl CTanbHbIX BYHKEPOB ANA XpaHeHWs KOMBUKopMa

Mopenb O6bem, M3 Macca, T BbicoTa, M

BCK-5L (& 1550) 55 0,24 475
BCK-9L] (& 2360) 9 0,420 4,76
BCK-14L] (& 2360) 14 0,495 5,88
BCK-19L} (& 2360) 19 0,570 7,00
BCK-24L1 (@ 2360) 24 0,645 8,12
BCK-15L1 (9 3140) 15 0,745 53
BCK-25L (@ 3140) 25 0,845 6,43
BCK-35L (@ 3140) 35 0,945 7,55
BCK-60L] (@ 3912) 60 1,75 8,96

OuameTp 1,8 m:

621 4,2 2,7 3,59

622 6,3 4,1 4,41

623 8,4 55 522

OuameTp 2,1 m:

722 9,4 6,1 4,97

723 12,2 7.9 578

OuameTp 2,75 m:

903 20,4 13,2 6,01

904 25,2 16,4 7,64

Ouametp 3,2 m:

1052 234 15,2 5,79

74



UTC 41-2017

lpodomxeHue mabnuypl 2.15

Moaenb 0O6bem, M3 Macca, T BbicoTa, m
EX-P* 4,2-39,5 3,59-9,26 1,8-2,75
[N 6,5 4,63 2
BA2** 10 5,75 2
BAZ* 13,6 6,87 2
BA4** 17,1 7,99 2
7A3** 16,8 6,93 2,2
TA4** 21,1 8,05 2,2
OA3** 27,8 7,71 2,74
9A4** 34,4 8,83 2,74
Onametp 1,8m 3,9-10,2 2,5-6,6 3,706,14
OnameTp 2,1m 8,7-17,4 57-11.1 4,79-7,23
Onametp 2,75m 15,8-30,2 10,3-19,6 5,27-7,71
583950 12,4 - 55
583951 18,2 - 6,6
583952 24,0 - 7.7
583953 29,8 - 8,8
Cunocbl oumHKoBaHHbIe 8,1-533 - 584 -1252

Ans vx n3rotoBneHNs UCNOMb3yKTCHA pasnMYHbIE MaTepuanbl: OUMHKOBaHHAs cTarb,
nonmacup, CTEKNOBOMOKOHHbIE NUCTbI, TKAHEBbLIE MaTepuansl. na npeaoTepaleHns CBoa0-
06pasoBaHMs BHYTPEHHSAS NMOBEPXHOCTL OyHKepa BbINONHASTCA rMagkon, Yto cnocobereyeT
cockarb3blBaHUIO Maccbl KOMBUKOPMa U NPeAoTBPaLLaET ee «3aBncaHne». C 9ToM xe Lenbo
NPV N3roTOBMNEHWUM CTEHOK BYHKEpOB UCMONB3YHOTCS U NPOdUITbHbIE MUCTLI MeTanna. 3arpyska
KOPMOB NPOW3BOAUTCA KaK MHEBMATUYECKM, Tak U MEXAHUYECKM.

ByHkep 13 nonuacmpa npegHasHay4eH Ans KOpMOB, yAEIbHbIA BEC KOTOPbIX HE MNPEBbI-
waet 600kr/M®, U NpeacTtaensieT cobon cBoA-060MNouUKy, KOTOpas MOXET ObITb BbINOMHEHA Kak
efvHoe Lenoe unn e 6bITb NogeneHa Ha ase Yactu. CeBoa-o6onoyka UMeeT LnuHapuye-
CKyH0 POpMY B CPEAHEN YacTU N KOHUYECKYIO B BEPXHEN U HPKHEN YacTu. B BEpXHEM U HKHEM
KOHLe ByHKepa MMeroTCst ABa KpyribIX OTBEPCTUS, CryKallMe COOTBETCTBEHHO A1 €ro Hanon-
HEHMA U onopoxHeHus. OTBEpCTUE AN HAMOIHEHUS 3aKPbITO KPbLILLKOW U3 CTEKNOBOSIOKHU-
CTOro NnacTuka, BblMyCKHOE OTBEpPCTUE CHabXeHO pyyHbIM WMGEPOM M3 OLMHKOBaHHOMW Nu-
CTOBOW CTanM MUnn KOPNycoM YEpBSYHOW Nepefiaqn U3 CTEKNOBOMOKHUCTOro nnactuka. B 3a-
BMCUMOCTW OT EMKOCTU K ByHKEPY C MOMOLLbIO dniaHLEB 1 TPYOHLIX pacnopok NpyUKpenneHo 3
unn 4 onopel, BbINONHEHHbIE N3 CTanbHbIX Tpy6. OaHa 13 onop BbINONHAET OYHKLMK 3arpy-
304HOM TPYObl NPU NHEBMAaTMYECKOW 3arpy3ke OyHkepa. Bo nsbexxanve Hakonnenus kopma B
0rope, YacTb Onopbl NoJ 3arpy304HbIM NaTpybkom AormkHa BbITb 3anonHeHa NeHon. Tak xe n
Lns cbpoca gasneHnst B OyHKepe UCMonb3yeTcs OfHa U3 ONop, NPy 3TOM MCMNOMNb30BaHWE Mbl-
necBopHMKOB HE peKOMeHAYeTCS.

HenocpeacTBEHHO K OAHOWN M3 CTanbHbIX TPYBHBIX OMop MOXET BbiTb NpUBapeHa He-
CKOMb3Kas NecTHUUA, MO3BONALLAs MOAHATLCA K Kpblwke cvunoca. flecTHuua 3aliumuieHa
orpaxgeHvem 13 Konew, 1 NpoLonbLHON apmarypsi.

Takas KOHCTPYKUMSI MO3BONSAET yCTaHOBUTL ByHkep Ha pOBHOM GETOHHOM LioKONe.
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TexHuyeckne napameTpbl ByHKEPOB U3 NONMSMUPHOrO Matepuansl NpeacTaBneHbl B
Tabnuue 2.16.

Tabnuua 2.16 — TexHudyeckme napameTpbl OyHKepOB M3 NONMM3UPHOro MaTepuana

Moaenb 0O6vem, M° Macca, T BbicoTta, M
Cunoceol u3 nonuacgupa 3,5-31 - 3,78-8,97
Cwunocebl u3 nonuacuvpa 4,0-60,0 - 3,85-13,07
Cunocel U3 cteknonnacrvka 6,0 -60,0 - 4,34 -12,10
SP75 7,5 4,5 4,83
SP 10 0 6,0 5,60
SP 12 12 72 5,65
SP 15 15 8,4 6,03
SP 17,5 17,5 10,5 6,70
SP 21,5 21,5 13,0 7,07

ByHkepbl, HE 3aBUCMMO OT Marepuana WU3roTOBMEHUS, SKCMIyaTuUPYIOTCa B PEXUME
«MOJHOE HaroMHEHNE - NMONHOE OMNOpPOXKHEHWEe». [INa nepemMeLleHns kopMa u3 byHkepa B no-
MEeLLeHNe NpeayCMOTPEH KOHBENED, B KOTOPOM TPaHCMOPTUPOBaHWE KopMa NPOU3BOANUTCA C
MOMOLLBIO LLHEKOBOrO TpaHcnopTepa. HwkHas ropnoevHa GyHkepa obbeanHeHa co LIHEeKo-
BbIM TPAHCNOPTEPOM MOCPELCTBOM BOPOHKU U NMPUEMHMKA WWHEKa. BepxHas yacTe npuemHuka
LLIHEKA MOXET YCTaHaBIMBaTbCA rOpU3oHTanbHo, nog yrnom 30 nnn 45 rpagycos.

[na npepoTBpalleHus CrexmBaeMocT KOpMoB UM ceofoobpasoBaHns B GyHkepax pe-
KOMeHAyeTCH ycTaHaBnmeaTb BUbparop, pabota KOTOpOoro ynpaenseTcs ¢ NOMOLLBIHO CEHCOp-
HOro AaTtyumka, yCTaHOBMEHHOrO B NPUEMHMKE WHeka. Bubpartop BknoyaeTcs B cnyyae oTcyT-
CTBMWS KOPMa Ha JaTymKke U OTKITIHaEeTCA, Kak TONbKO KOPM Ha4YMHaET nepemMeLlaTbCcs U 3acbl-
naTb faTyvK.

[nsi pocTtaeky kKoMOMKopMa 13 ByHKepa K 0TAENbHBIM KOpMyLUKaM (go3aTopam unm apy-
MMM HaKoMUTENbHBIM EMKOCTSIM) NMPUMEHSHOTCS 3aKpbITble MOAYNbHLIE CUCTEMbI KOPMOpa3-
faun, obecrnevnsaroLLe KOPMIIEHNE XKMBOTHBIX KaK OrpaHU4YeHHO, Tak 1 BBONKO. [laHHble cu-
CTeMbl MOTYT ObITb YCTAHOBMEHBI B NMOMELLEHUAX AMS1 BCEX MONOBO3PACTHBLIX FPynn CBUHEN
NPV CyXOM KOPMMEHWM, TaK Kak OHU MO3BOMAT 06ecneunTs MHAMBMAYANbHOE KOPMIIEHWe
CBYHOMATOK C 0OBbEMHbIM J,03aTOPOM, FPYNMOBOE KOPMIIEHNE CBMHOMATOK YEPE3 3arpy3Ky em-
KOCTeN Ans Kopma, OLHOBPEMEHHOE KOPMEHWNE A CYNOPOCHbIX CBUHOMAaTOK MPW rPynnoBoMm
cofepXaHuu, 3arpy3ky aBToMaTU4eCKUX KOPMYLLIEK AN MOPOCAT Ha AOPaLLMBAHNN U OTKOPME.

TexHOnornsi KOPMNEHWsT CBMHEN XUAKUM KOPMOM rpegnonaraeT npouecc ero npuro-
TOBIEHUS, 3aKMHOYaOLLMIACA B TOYHOM AO3UPOBaHUNA U CMELLMBaHUN KOMBUKOpMa C BOAOW.
[Ans aToro npegHasHayeHb! CUCTEMbI AN MPUrOTOBIIEHNS U pa3faqn XMAKOro KopMa, KoTopble
obecneyrBaroT KOPMIEHNE IPYMNN CBUHENW C NOCNEAYOLWEN NPOMbIBKON TPYO.

MpocTenilee UCNONHEHWE CUCTEMBI MPUrOTOBNEHNS U Pasfayumn XUAKOro Kopma BKITHO-
YaeT pesepByap A8 3aMeLLMBaHMA KOPMa C MeLLarnkow, MoAaroLLero Hacoca, KonsbLeBoro Tpy-
Bonpoeoaa ¢ ynpasnsemMbiMu KnanaHamu Ans nogaym kopma. KomnnekTsl o6opynosanus ans
paszadu KnaKoro KopMa rnopocsaTam-oTbeMbILLAM 6a3MPYTCH HA CTaHAapPTHLIX CUCTeMax, ot
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KOTOPbLIX OHWU OTNINYAIOTCH MEeHbLUMM 06beMOM cMecuTerbHoro ByHkepa v guaMmeTpom TpyGo-
nposoaa (25...40 mm).

B kauecTtBe npumepa Ans NpuroToBrieHUs U pasaayun KaweobpasHbix KOPMOB NPUMEHS-
IOTCA YCTaHOBKA, XapaKTEepUCTUKU KOTOPOW NpeacTaeneHa B Tabnuvue 2.17 nnu aHanornvHoe
el obopyaosaHue.

Tabnuua 2.17 — TexHuyeckasi xapakTepucTuka ycTaHoBku [57]

MoronoBbe, 06cnyxnBaeMoe yCTaHOBKOM, rofoB ao 5000
O6bem cmecutens, kr 10-90
Ob6beM NPOMEXKYTOUHON EMKOCTb, KI 10-90
[MpousBogUTENbHOCTD, N/MWUH 4000-5000
[aBneHue Boabl B cucteme, 6ap 2-3

[o3a Bblaauu, Kr:

MWHUManbHas 0,1
MaKkcumarnbHasi 90
To4yHOCTb J03MpOBaHUS, I +10
[nvHa nuHuK Kopmopasgaun, m He orpaHuyeHa

Kopma HOpMUpYIOT MO NOMOBO3PACTHBIM FPynnamM CBUHEN M PA3AaroT, Kak Npasuino, 2
pasa B geHb. [10ACOCHBIX CBMHOMATOK N NOPOCAT-OTbEMBILEN KOPMAT 3 pasa B feHb. [pn
NCMOb30BaHUN 3HAYUTENBHOIO KonumyecTea 06 LEMUCTLIX KOPMOB (kapTodens, cBekna u ap.)
LOMyCKaeTCsi TPEXPasoBoe KOPMIEHUE BCEX CBUHEW N UX OTAENbHBIX PynMn.

KopmneHwne Bcex rpynn CBUHEN NPOM3BOAUTCA B CTaHKax M3 KOpMyLLEK, NOAKOPMKa MNo-
POCAT-COCYHOB - B CTaHKax 4151 CBMHOMATOK, re AN 3TOW LIeNn BbIrOPaXXnBaroT YacTb Mio-
LWaawn ctaHka u 06opyayroT KopMyLLKoh. Ha gopalimBaHum nopocAT U OTKOPME CBUHEN npu-
MeHsieTCs cnocob ckapMIMBaHWSA CyxXMx KOPMOB BBOJIO U3 KOPMYLLIEK, MOAa4a KOpMa B KOTO-
PbIX OCYLLECTBMAETCS MNYTEM packadmMBaHWs CBUHbSIMM HDKHEro konokona 6yHkepa. Bee Buabl
TakUX KOpMYyLLEK OCHALLEHbl HUMMEMNbHLIMKA MOUMKaMK, oBecrneyvBaroMMM YBIaXHEHWE
Kopma.

[na KopMneHUa NopocAT-OTbEMBILLEN U CBUHEWN Ha OTKOPME NpeanaratoTcs KOPMYLLKU
OfHO- U [IBYXCTOPOHHWE (CNapeHHbIe) MeTannmnyeckme OyHKEPHbIE KOPMYLLIKA U KOPMOBbIE aB-
TOMaThb! C AO3UPYHOLLMM YCTPOWUCTBOM U BCTPOEHHBLIMW HUMNensmMu. [nybuHa kopmyLuek aAnsi
BNaXHbIX KOPMOB - H& MEHee MONOBUHbI LUMPUHBI X MO Bepxy. KopMyLLK1 UMEKOT yCTpoicTBa
LN 0TBOAA XULKOCTU NI ONMPOKUABIBAOTCS MPY MX MOVKE U Ae3unHdekumm. Hannyme ycTpoii-
CcTBa pasgenutenen ans obecnedvenms MHAMBNAYansLHOro POHTa KOPMIeHMs

[ns n3arotoBneHns KOPMOBbIX aBTOMATOB UCMOJb3YIOTCA HEpXXaBetoLwas cranb, nnacT-
MacChbl, KOMMO3WUTHbIE MaTepuarbi.

KoHCTpyKLMA KOPMOBBIX aBTOMaTOB NPaKTUYECKN OAMHaKoBa (KOHNYeCcKas eMKOCTb, Mo-
BEPHYTas BHM3 BEPLUMHOW, OCHALLEHHAsA [O3MPYOLLMM ycTponcTBom). OTninyne 3aknoyaeTtcs
B KOHCTPYKLIMM [O3VPYIOLLETO YCTPONCTBA: OHO MOXET ObIThb BbINONHEHO B BUAE BEPTYLLKA UNN
cBOBOAHO NepeABUraroLLENCs HWKHEN YacTM B BUAE UMNUHApa. YCTaHaBnmMBaeMbIA 3a30p
MO3BOSIAET PErynMpoBaTh KONMYECTBO BbICLINAeMOoro kopma npu paboTte A031pyroLLero Mexa-
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HU3ma. Hap Tapenkoi ycTaHOBMNEHb! HAMMENW, € NMOMOLLIbHO KOTOPLIX MOPOCATa NoMyYatoT He-
06x081MMOoe KoNM4ecTBO BOAbI. 3arpy3ka KOPMYLLKA MPON3BOANTCA aBTOMAaTUYECKW U BPYY-
HY'0, ANS1 YEro B KPbILLKE NpefyCMOTpeHa OTKUbIBAIOLLASACS KpbilwKa.

B Tabnuue 2.18 nprvBefeHbl OCHOBHbIE TEXHNYECKMUE XapakTePUCTUKN aBTOKOPMYLLIEK.

MpocTenwee ncnonHeHne CUCTEMbI 419 Pa3faYdm XnaKoro kKopma BKnoYaeT pesepayap
ANS 3aMeLuMBaHNA KopMa C MeLlankon, MOAAMLEero Hacoca, Konbuesoro Tpybonposoga ¢
ynpaensemMbIMK knanaHamn Ans nogadn kopma. Komnnekrbl o6opyaosaHus Ans paspaqu
XKMOKOro Kopma nopocsTamM-oTbeMbILLAaM BasnpyoTca Ha CTaHAAPTHBIX CUCTEMAX, OT KOTOPbIX
OHW OTNMYaOTCH MeHbLUMM 06BEMOM cMecuTenbHOro ByHkepa v anameTpom Tpybonposoaa
(25...40 mm).

PesepByap Ana 3amelmBaHna KOpMa, Kak Npaemno, BLINMOMHEH U3 nnacTMacckl ¢ ap-
MMUPOBaHHbLIM CTEKMOBOMIOKHOM UMW YCTONYMBOM K KMCNOTaM NUCTOBOW cTanu. Popma pesep-
Byapa — B BWAE NPAMOYrOMbHOM NPU3Mbl UMK LMMNHAPUYEcKas ¢ KoHycoobpasHbiM AHOM.

[OTOBBIV KOPM BbITEKAET Yepes BbiMyCkHbIE BOPOHKW. [lNa ynpasneHus pexnmMom no-
Aayv roToBOW KOPMOBOW CMECH UCMOMNb3YIOTCS 3NeKTponHeBMaTniecke MmemopaHHbie kna-
naHbl. IX OCHOBHbIM 3NEMEHTOM SBNSETCA pe3nHoBas MeMOpaHa, koTopas, NPYKUMAaach K
BbIMYyCKHOMY OTBEPCTVIO, NPeAOTBPALLIAET BbITEKaHMe KopMa B KOpMYLUKY. Mpwy Beigade kopMa
13 LLeHTPanM3oBaHHOW CUCTEMbI YTIPaBMNeHNs NOAAETCA CUTHAN M YePes CNyCKHON KnanaH cxa-
TbI BO34YX CTPaBNMBAETCS, B pe3ynbTaTe Yero MeMbpaHa OTX0AUT, OTKPbIBas OTBOAHON KOp-
moBou Tpybonposog. Ansg obecneyeHns BeicTporo cpabartbiBaHNA KnanaHoB BO3AyLLUHAS Ka-
Mepa MMeeT MUHMMarbHBIA pasmep.
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Tabnuua 2.18 — TexHUYecKne XapakTePUCTMKN aBToKopMyLLek [31]

NTC 41-2017

Mokasatenn Tvn 1 Tun 2 Tun 3 Tvn 4 Tun 5 Tun 6
fé’::;e:;:iom;‘;”::f Ha KOPMYLLIKY, 25.30/50-60 | 25/50 24
BBOJIO 45/70 8o 70 - - 30-50 -
HOPMUPOBAHHOM 20/35 4o 35 - - - -
MecT kopmneHus 6/10 10 3-4/6-8 3-4/6-8 - 8
HakonuTtenbHbli xonnep:
marepuan NonuaTUneH NonMaTuneH cTanb nonuaTumneH
obbem, n 70/150 50 80 80 100/190 120
KopmyLuka:
marepuvan nonuatop nonuatop cTanb cTanb cranb cranb
rabapuTHble pasmepbl, MM 700x400 600x400 600x300 -

(oTbembILLn)
AnameTp, Mm 660 635 - 400 - -
3arpyska aBTOMaTnyeckasl Unm Bpy4Hyto
KonuyectBo HUNNenem Ha KOPMYLLKY, 4/6 5 2 2 2 4
L.

79



NTC 41-2017

lNpodomkeHue mabnuup! 2.18

Mokasatenu Tun 7 Tvn 8 Twn 9 Tun 10 Twvn 11
f::::e:;:io’;;izmjx Ha KOpMYLLKY, 35-40 25-30 25-30 [0 30 nopocsiT 40-60
MecT kopmneHus - 3x2
HakonuteneHbI xonnep:
marepuvan nonuaTumneH NONMaTUIEH NoNMUaTUNEH nonuUaTUmeH HeprkaBetoLyas cranb
obbem, n 100 x2 100 100 100 200
KopmyLuka:
maTepuan cranb cTanb cTanb cTanb Hepxasetowas cranb
rabapuTHble pasmepbl, MM - - - - 1000x650x1110
AnameTp, MM - - - - -
3arpyska ABTOMaTUYECKas UNu pydHas
II:O-I-J-'IVI‘-IeCTBO HAMNENEN Ha KOPMYLLIKY, 3 9 5 5 2x2
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OkoH4aHue mabnuybi 2.18

NTC 41-2017

Mokasatenu Tvn 12 Twun 13
KonunyecTBo MBOTHLIX HA KOPMYLLIKY, FONOB, NPW KOPMIEHUM: 30-40
BBOJMIO Ao 70
HOPMUPOBAHHOM -
MecT kopmneHus 3 6-8
HakonuTenbHbIA xonnep:
maTepuman - NONMUaTUMNEH
obbem, n - 100
KopmyLuka:
maTepumarn cTanb cranb
rabapuTHbIE pasmepbl, MM - -
aAvnameTp, MM 500 -
3arpyska aBTomaTtu4deckas
KonuyecTtBo HUNNEnen Ha KOPMYLLKY, LUT. 3 2
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2.9 MoeHne cBUHEN

MoeHne XMBOTHbIX Ha CBUHOBOAYECKMX NPEANPUATUSIX AOJKHO COOTBETCTBOBATL OMnpe-
AeneHHbIM TpeboBaHWAM, KOTOPbIE MPEAbABNAIOTCA KaK K BOAE, YCMOBUSM MOEHUSA CBUHEN,
Tak 1 00opyAOBaHNIO 4N BOAOCHABXKEHNS U MOEHUS.

Bopa, npeaHasHayeHHas ANS MOEHUS XKMBOTHbLIX, AOJTKHA YAOBMNETBOPATbL Tpebosa-
Husam CanluH 2.1.4.1074-01. Cuctema BogocHabxeHns gomkHa obecneynsaTts CBMHOBOAYE-
CKune npeanpuaTua obbemamm BOAbl HE Hbke HOPM noTpebnexus (tabn. 2.19).

Tabnuua 2.19 — HopMmbl noTpebneHns Boap! A5t CBUHOBOAYECKUX (DEPM M KOMMMEKCOB, N/ron

cyT. [40]
B TOM 4UCIE Ha
Ipynna KMBOTHBIX Becero NOEHUE KUBOTHLIX NMPU | MbITHE KOPMYLUEK
BIIQXHOM/CyXOM TUMNe | U y6opky nomelle-
KOpMNeHus HUA
XpSKU-nNpon3soanTenm 25 10/15 7,5
CauHoMaTKM:
- CYNOPOCHbIE U XONOCTbIE 25 12/15,6 7.0
- NOACOCHbIE C MPUNMIOAOM 60 20/25 20
MopocaTa-oTbeMbILLN 5 2/2,5 1,5
PeMOHTHble CBUHbYN 15 6/7,8 45
OTkapmnBaembie CBUHbU 15 6/7.8 4.5

*KoappumumeHT YacoBom HepaBHOMEPHOCTU NpUHUMAETCA 2,5. B xapkux 1 cyxmx pan-
OHax HOpPMbI NOTPeBNEHNsI BOABI HA NOEHNE CBUHEN foMnyckaeTcs yBenMumeaTs 4o 25%.

HapexHocTb nonnok o6ecneunBaeT NOCTOSIHHBIA AOCTYN XUBOTHLIX K Boge. Ha Hapex-
HOCTb paboTbl NMOUNOK BAMUSIET KAYECTBO NogasaemMon Boabl (Tabn. 2.20).

Tabnuua 2.20 — HopMbl kauecTBa BoAbI, Mr/n. [35]

KoHueHTpauusa BesonacHo PuckoBaHHO
AMMOHUIA <1 >2
Xeneso <0,2 2-3
CreneHb xectkoctn (OD) <15 >20
KMnO4 <50 > 100
Cynbdua =0 >0
MapraHey <1 >2
YposeHb pH 6-8 <2

HopMbl noTpebneHnsa Boabl, KPOME pacxoAoB Ha NOEHUE KUBOTHLIX U YGOPKY nome-
LLIEHWI, BKNIOYAKT pacxod BoAbl HA NPUFOTOBMNEHME KOPMOB U MOMKY 060pya0BaHNs, npu
3TOM pacxoj BoAbl M Napa Ha X03AWCTBEHHO-MUTLEBLIE HYXAbI NepcoHarna, NPUroToBneHne
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KOPMOB NMpY UCNOMb30BaHUN MULLEBLIX OTXOAOB, a TaKke yaneHne HaBo3a rugpaBnuye-
CKMM cnocobom He yunTbiBaeTcsi. Pacxon Bogbl Ha NPUroTOBNEHME KOPMOB ONpeaensaeTes
npu pacyeTax paUmoHOB KOPMIIEHUS CBUHEN, Ha XO3SMCTBEHHO-ObITOBbIE HYXAbl (B TOM
ymucre Ha NoNMB TEPPUTOPUN N 3ENEHBIX HacaxAeHUN) - B COOTBETCTBUN C TpeboBaHnaMM
CIl 30.13330.2012.

Temnepatypa BoAbl HA CaHUTapPHy0 06PabOTKY THKENOCYMOPOCHLIX CBUHOMAaTOK Mpw
NOCTYMNEHUN NX B CBUHAPHWK-MATOYHMK ANA ONOPOCOB yCTaHaBnMBaeTcs B npepenax 38-
40°C (pacxog — 20 nfron., Ha NOeHWe NMOPOCHAT-COCYHOB U MOPOCAT-OTHLEMBILLEN - HE HUXKE
16-20°C, ans noeHnst B3POCHbIX CBUHEN B XONogHoe Bpems roga — He MeHee 10-16°C (B
Tennoe BpEMS HE HOPMUPYETCS).

CtaHpapTHas cuctema noeHus COCTOUT U3 MOWUSOK pPa3nnyHbix Mogudukaumn (tabn.
2.21), yana BOLOMNOAIOTOBKN C PETyNATOPOM AABNEHUS, MEXAHUYECKMM (DUNbTPOM, MeavKa-
Topom 1 Tpy6 Bogonpoeoaa (MBX nnm metannn4eckmx).

[na noeHus pasnuyHbIX NOSMIOBO3PACTHbLIX MPYNM CBUHEW NMPUMEHSIIOTCS HUMNENbHbIE
(cockoBble), YalleyHble UN BakyyMHble NOUMKKW, ANS U3rOTOBNEHNS KOTOPLIX UCMOSb3yeTCA
Hep)xaBewLLas cranb, YyryH, naTyHb unu 6poHsa. [Ana kakaon nonoBO3pacTHOM rpymnbl —
XPSKOB, CBUHOMATOK, MOPOCAT UMK CBUHEWN Ha OTKOPME — UCNOMb3YEeTCs CBOW TUM MOWMOK, Xa-
pPaKTEPU3YIOLMACS pasMepaMy Yall, KrnanaHa UM HUNNens U SUaMmeTpoM MOAKMHOYEHNS.
Tak, YaweyHble NMOWNKU ANS NOLCOCHBLIX MOPOCAT U3rOTABNMBAIOTCH U3 YyryHa, MOKPbITOro
aMasbto, ANS OTbEMbILLEN N OTKOPMOYHbBIX CBUHEN - M3 HEPXKAaBEIOLLEN CTanu.

naBHOe oTnNYMe YalleyHbIX NOMMOK 3aKMYaeTCs B Yalle, OCHOBHAasA PYHKLMS KOTO-
POl 3aKNOYaETCA B COXPaHEHUN BOAbI, KOTOPas NP MOEHUN XXMBOTHBIX YacTo BbINMBAETCH Ha
non. OCHOBHOE AOCTOMHCTBO YalLEYHbIX MOUMOK COCTOUT B SKOHOMWUW BOAbLI, @ OCHOBHOW He-
LOCTaTOK — B HEO6X0AMMOCTM MOCTOAHHOIO KOHTPOMSA MIMEHNYECKOro COCTOSAHUA YaLuu.

Mownku MoryT BbITb OAHO- N ABYXCTOPOHHUMM (CNapeHHbIMN) U UMETb 3agHUA BopT
BblLLe nepenHero. BHyTpeHHWe NOBEPXHOCTM NMOUMOK B MONEPEYHOM CEYEHUMN MOTYT BbITb Kpu-
BOMWHEWHbIMKU (N0 dopMe kpyra, snnunca v ap.). Jns 1naroToBrneHns NOMMNOK NPUMEHSAOT
NMoTHbIE, BNAroHenpoHuuaemble 1 6e3BpefHble AN XUBOTHLIX Marepuvarnsl, Nnerko noaaato-
LMECS YNCTKE 1 ae3nHdeKUmn, obecrnedmBarome rmaakyro dakTypy NoOBEpXHOCTEN.

HunneneHbie novnkn NpocTel B o6palleHnn, NpefoTBpaLLaloT 3arpasHeHne BoAbIl, pas-
nnYaoTCs Pa3MepoM HUMMNENS (3aBUCUT OT rpynnbl CBUHEN) N ANaMETPOM NOAKMIoYeHNs. ns
MOPOCAT Ha AopaLLMBaHUN MPUMEHSIOTCA MOWUMKM C MEHee TYTMM HUMNEeNem MEeHbLUEro aua-
MeTpa, YeM NOUIKK ANA NOPOCAT Ha OTKOpMeE.

Pacxop BOAbl B HUNMNEMbHBIX MOWIKax 3aBUCUT OT AaBfeHWs B BOAONPOBOAHON CU-
CTEME U MOXET WU3MEHSTLCH C MOMOLLLIHO PETYINMPOBOYHOIO 3NeMeHTa (BUHTA LUTOKA, KOm-
nauvka, Hapy>XHOro PeryrimpoBOYHOro BUHTA U Ap.).

[ns 3anonHeHns BOAOM KOpbITOOBpa3HbIX KOPMYLLEK NpeaHa3HayYeHbl BaKyyMHbIE Mo-
vnku. NogpepxaHne cTabunbHOrO YPOBHA HAMOHEHWUA KOPMYyLLEK BOLOW cnocobeTeByeT 06-
NErYeHnIo N yBENMYEHUIO NoTpebrneHnst BoAb! MOPOCATAMN — OTbEMbILLIAMW Ha NEpBOHaYanb-
HOM 3Tane oTbema, NPEUMYLLECTBOM Yero SABNAETCA AOKYMEHTaNbHO NOATBEPXAESHHOS Yryy-
LLIeHMe NPUBECOB.

YpoBeHb BOAbI B KOPMYLLKE Y NaKTUPYHOLLMX CBUHOMAaTOK CrnocoBCTBYET YBENMUYEHUIO
noTpebneHns Boab! U NOBLILLEHNIO MOSIOYHOW NPOAYKTUBHOCTMU.
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BakyyMHas nounka yaepXvBaeT HEU3MEHHbIN YPOBEHb BOAbI MNP 3TOM CYLLIECTBEHHO
YMy4LLAeTCa CaHUTapHO-TUMMEHNYECKME YCIIOBUA U YPOLLIAETCA OMUCTKA, MOCKOIbKY MOABIK-
Hble JeTanu Haxo4sTCs He B BOAE, @ CHapyXu, B KOPMyCce NMousku, Ha pacctosHnm 1,0 m Hag
YPOBHEM BOAbI.

MpyHUMN paboTkl BaKyyMHOW MOUIIKM OCHOBaH Ha MUCMonb30BaHUM Bakyyma. Boga no-
CTynaeT B KOPMYLLUKY Yepes3 nogaroLlyro pr6y, rae HaxoguTca WwnaHr 4n4 sbipaBHUBaHUA 4aB-
NeHnsA.

Ecnun yposeHb BoAbI B KOPMYLLKE MOAHANCA TaK BbICOKO, YTO B NOJAANLLYI0 TPYOy yxe
He MOXeT NocCTynaTb BO3AYX, B Kopnyce BaKyyMHOIZ NOUIKK Co3aaeTCAd BakyyM 3a CHET MUHY-
I-OIJ.l,eI7I LaHr Boabl. OToT BakKyyM npmBogUuT K TOMY, YTO BCTPOEHHANA MeM6paHa 3acacbiBaeTtcd
Ha cefno krnanaHa. 3a c4eT 3TOro MocTynneHne BoAbl npekpawaeTca. Korga konmuectso
BOZAbI COKpaLLaeTcs, BO34yX MOXET NOCTyNaTb, U B KOPryce NPOUCXOAUT BbipaBHUBaHWE AaB-
nenusa. MembpaHa ocBoboxxaaeTcst OT cefna KnarnaHa, Tak YTo nojada BoAbl Yepes conno
BO306HOBNSIETCA.
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Tabnuua 2.21 — TexHUYecKkne XxapakTEPUCTMKMA MOUNMOK ANs cBUHen [31]

NTC 41-2017

Mpowus-
BOAM- PerynupoBka Ounametp
Mopenu HasHauyeHune Tenb- Marepuan AaBneHus MYHA- Oco6eHHOCTH
HOCTb, BOAbI WITYKa, MM
n/MuH
YalueuHble NOUNKu
Yawa — uyryH, no- Fny6uHa vawwm — 85mMm, WKupuHa yalm —
. | Nytem yBenu- .
[ns noACOCHbIX KpbITbIA 3MarbIo; JeHNs oTBEp 100MMm, HapyxxHasa pesbba Vz», nogknoveHne
M 90 MOPOCHT Maccom Ao - KnanaH — naTyHb cTMs B Gpop- - cBepxy;
15 kr Unn HepxasetoLas LTndpToBbIN KNAanaH ¢ BUHTOM KanenbHOW no-
CYHKe KnanaHa
cTanb Aaun BoAbI
151 NOACOCHbIX .
20 A A 5 16 M3 HepxaBetoLLen 5 cTVneHei Huametp yaium 125mm, BHYTpeHHASA pe3bba
MOPOCAT Maccou A cranm y Y2», NOJKIIOUEHNE CBEPXY
15 kr
Yawa — 13 nnacr-
Maceh! MyTtem ysenu- My6uHa yawwm — 85mMm, LWnpuHa Yawm —
Ans HO'D‘COCHHX, YeHus oTBEp- 100mm; HapyxHas pesbba V2», nogknioueHne
140P NOpPOCAT Maccon 4o - AQUATHAN, - . 8
. cTus B Ghop- CcBEepXy; WTUTOBLIN KranaH ¢ BUHTOM Ka-
15 Kkr LITUAPTOBBIN KNa- .
CYHKe KnanaHa nenbHON nNogaun BoAbl
naH — U3 naTyHu
C nomouybto
[ns noaCoCHbIX Yawa — yyryHHas, HaPYXHOTO pe-
92R NopocaT Maccon 4o - amanupoBsaHHas - MoaknioueHue cBepxy, HapyXxHas pesbba V2»
35 rynMpoBOYHOro
Kr BMHTa
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lMpodomkeHue mabnuypbi 2.21

Mpous-
BOAM- PerynupoBka Ouametp
Moaenwm HasHaueHue Tenb- Matepuan AaBreHus MYHA- OcobeHHOoCTH
HOCTb, BOAbI WTYyKa, MM
nimud
Yawa v knanaH n3
[ns nopocat mac- . 3 cTyneHu pery- MopknioueHne cBepxy, BHYTPEHHANA pe3bba
72 - - HepXxaBeloLLen - .
cou o 45 kr nNupoBKKN Yo»
cranm
Yaiwa — yyryHHas, | C nomoLybio
B craHkax onopoca yry "
3ManupoBaHHas, HapY>KHOro pe- .
20 LANSi CBUHOMATKU 1 - - MogkntoueHne cBepxy, HapyxHas pessba %
KrnanaH — us na- rynMpoBOYHOro
nopocsit
TYHU BUHTA
[ns B3pocnoro no- M3 HepaBeroLLen MoaknioveHre cBepxy, BHYTPEHHSS pe3bba
76 - 3 cTyneHu - .
ronoBbsi cranu Vo»
MoaknioueHne ceepxy, Hapy>xHas pe3bba ¥2»,
Porcinox €CTb CMCTeMa aBTOMaTUYECKOrO OTKIIOUEeHUS
BOAbI
N5 NOACOCHbIX
B8 A A OuameTtp yawm — 70mm
CBUHOMATOK
A NOPOCAT Ha
B 10 A P OnameTp yawm — 70mMm
JopalmsaHum Yawa, BuHT u npy- | EcTb perynupo-
[na cBuHel Ha oT- - >KWHA U3 HepKaBe- | BOYHbIN 3ne- -
B 158 KOpMe mMaccou oT oLen cranm MEHT OnameTp yawm — 80Mm
25 50 110 kr
[ns cBuHel Ha oT-
B 15L KOpMe Maccon go OuvameTp yawwm — 80mm
130 kr
nsi CBUHOMATOK U
B 19 A AvameTp yawm — 88mm
XPSIKOB
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Mpouns-
BOAM- PerynupoBka OuameTtp
Moaenu HasHa4yeHue Tenb- Marepuan AaBrieHua MYHA- OcobeHHoCcTN
HOCTb, BOAbI WTYKa, MM
n/MuH
Yaiwa us cnHTeTun-
BALPI 4eCcKoro martepu-
LIGHT ana, kpaHosag ap-
[ns cBUHOMATOK 3,0 P P
MaTtypa U3 natyHu
Yawa 13 amanupo-
BALPI P
BaHHOrO 4yryHa
MoaknioueHne ceepxy, HapyxHas pesbba 2»,
[ns nopocAT-oTHLE-
. . Yawa n3 amanupo- - €CTb CUCTEMA aBTOMAaTUYECKOTO OTKMIOYEHUS
BALP MbILLENA Maccomn A0 1,0
BaHHOrO 4yryHa BOAbI
40kr
Yawa 13 amanupo-
[nsa cBnHen Ha oT- BAHHOrO YyryHa,
BALPEX KOpMe Maccow A0 3,0 KpaHoBas apma-
100 kr Typa — Hep>KaBeto-
was cransb.
NS NOPOCHAT-COCY-
A P . ¥ HepkaBetowas . BHyTpeHHSA pe3bba V2», nogknioyeHne
M 70 HOB Maccou A0 5 ypoBHen -
cranb cBepxy
15kr
KnanaH 13 Hepxa-
[ns nopocaTt-cocy- .
o BeloLLen ctanu, Perynuposou- .
M 90VA HOB Maccon A0 - BHewwHasa pesbba Y2», nogknioveHne cBepxy
15k yaLua —MyryH, no- HbIM BUHTOM
KPbITbIA 3Manbio
s NOPOCAT Ha
A P Hepxasetowas BHyTpeHHAa pe3bba V2», nogknioueHne
M72 AopalymBaHmn Mmac- 3 ypoBHSA -
o cranb cBepxy
con no 35kr
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Mpounssopu- Pe;::: DOuameTtp
Moaenu Hasnavenve TeNbHOCTb, Marepuan .qaaneHml MYHA- Oco6eHHoCTH
n/MuH WTyKa, MM
BOAbI
[ina cBMHENn Ha OT- Hepxageiowas dopma nourku NpeaoTepaLlaeT 3acopeHune
M 74 KOpMe mMaccomn oT - cTans 3 ypoBHS - yalluu, BHYTPEHHAA pe3bba Y2», nogkniove-
20kr HMe cBepxy
[na noacocHbIx Knanavaa Hepxa- 3 ypoBHS, BHELUHSIS pe3b6a %», NOAKIIOUEHME
M 20-VA CBMHOMATOK, NOPO- | _ Betowjen crann, perynpo- - CBEpPXY, Ha 0rnopoce MOHTUPYETCA PAAOM C
CAT-COCYHOB, CBU- yava — YyryH, no- BOYHbIM Kopmyu:moﬁ
HeW u XpsikoB KPbITbIA 3Marnbto BUHTOM
[ns ceuHen Ha oT- H 6a v
M 76 KOPME, CBUHOMATOK | - epxasetoLas 3 ypoBHs: } BHyTpeHHSs pesbba Y2», nogknioueHne
cTanb cBepxy
N XpsikoB
HunnenbHble NOUNKK
[ns noeHns B3poc- Ycunme HaxaTusa Ha KOHeL MyHALUTYKa, —
MBC-1A oro noronosbsi 1,3 cTanb - - 20H, anameTp nNpucoeaHEHUs], BHELLHWUIA —
CBUHEWN Yy
ABM-1A [ns noeHns nopo- 08 crans ) ) HaXXaTus Ha KOHeL MyHALUTYKa, — ‘IVOH,
caT ' ANaMeTpP NPUCOEANHEHNS, BHELLHUIA — ¥4»
[nsa nopocar-
OTbeMbILLEN —
0,4-0,5;
YHuBep- Ons monoa-
canbHas Ans noeHus Bcex HAKE Ha Bblpa- Mpu MoH-
cockoBasi | Fpynn CBUHEN ”;‘(g;?ﬂ";”f g,gj' crane Taxe ) )
nounka 0.9:
[ns s3pocnoro
noronoebs —
1,3-1,5
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Mpouseo-
— PerynupoBka OnameTp
Mopenu HasHa4yeHue 'D‘HOCTb Marepuan AaBneHus MyHA- OcobeHHOCTHN
MU BOAbI WTYKa, MM
CsuHomarku, nne- HapysKHBI De
MEHHOW 1 OTKapmM- JlaTyHHBIN KOp- Py P . [Ho 12 ronos Ha nounky, yron ycraHoBku 15°
6006 2-4 ryNIMPOBOYHbIN -
nueaemoe norono- nyc unun 45°
BUHT
Bbe
Ceuromarku, nne- JlaTyHHbIM UK | HapyxHbI pe
MEHHOW 1 OTKapM- YHHBI PyX P . 10-12 ronos Ha nounky, yron ycraHoskm 15°
6025 0,5-2 CTanbHOW KOp- | FYyNMPOBOYHbIN -
nueaemoe norono- unn 45°
nyc BUHT
Bbe
[ns nopocat-oTbe- HepxasetoLas o
6130/6134 | Mblen 1 OTKapMnu- 0,3-2,5 kmcnoToycton- | flpoccenem - :u?l;isr‘? 1108 Ha MOWITKY, YoM yCTaHoBkY 15
BaEMOro Noronosbs JMBas cranb
[ns nopocaT-oTbe-
6130- . HepxasetoLas 10-12 ronos Ha nNownky, yron ycraHosku 15°
5/6134-5 MbILLIEW U OTKapmnu- 0,3-2,5 crans Opoccenem - Nrn 450
BaEMOro noronoBbs
HepxasetoLas
- - 15°
6131/6135 .U.J'lf' NMOPOCAT 1 CBU 0,325 KuCrioToyCTO | [lpoccenem i 10-12 ronos Ha NownKy, yron yctaHoBKu
Hew nnu 45°
ymBas cranb
6131- [ns nopocaT n ceu- HepasetoLada 10-12 ronos Ha nowunky, yron yctaHosku 15°
5/6135-5 | Heit 0.3-2.5 cTans Apoccenem N 45°
HepasetoLas
- - 1- oBku 15°
6132/6133 [nsa XpsikoB u CBK 0.2-4.5 KuCroToyCTO | [lpoccenem i 4 ronos Ha Nowunky, yron ycTaHoBKM unm
HOMaToK 45°
ymBas cranb
6132- Onsi XpsikoB 1 CBU- HepxasetoLan 1-4 ronoB Ha NOWIKY, Yron ycTaHoBku 15° unu
5/6133-5 | HomaTok 0.2-45 cranb Apoccenem 45°
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Mpous-
BOAU- namer
A PerynupoBka A P
Moaenu HasHaueHue Tenb- Matepuan MYyHA- Oco6GeHHOCTH
AaBneHus BoAbl
HOCTb, WITYKa, MM
n/MuH
MYHZLLTVK 13 He [TyTem yBenuyeHus
304 n 323 | na nopocar - YRALITY . oTBEpPCTUS B Op- 17 MopkntoveHne — HapyxHasi pesbba %
pKaBetoLLen ctanm
CYHKe knanaHa
MonHocTbio U - o
1290 Ons nopocat - . 3 He 3 cTyneHu 16 EcTb ceTyatbil unbTp
pKaBetoLLen cTanm
[ns cBuHeln Ha OT. MyYHALWTYK 13 He rlyem ysenuienis
305 - YRALITYK | oTBepcTUs B op- 21 MopkntoveHne — HapyxHas pesbba Y2
Kopme pKaBetoLLen cTanm
CYHKe KnanaHa
nsi CBMHEN Ha OT- MyYHALITYK U3 He- | HapyXHbIM perynupo-
324 A - YyHALITY N Py perymup 22 MoakntoueHne — HapyxHas pesbba 2
Kopme prkaBetoLen cranm BOYHbIM BUHTOM
ns CBMHEN Ha OT- Mo e- Ectb cetuatbii punbTp Mogkniove -
1202 | P - MHOCTBIO M3 1 3 cTynenn 21 duneTp Moakmioverme
kopme pXxaBeroLen cranm HapyHas pesbba ¥
N1 CBUHEN Ha OT- n He- .
293 A - ONHOCTBIO Ms, 5 cryneHen 21 MopknioueHne — HapyxHasi pesbba V2
Kopme prxaBetoLLen
Ons cBUHEN n xps MyHALITYK U3 He ryrem ysenmenus
306 P - yHALTY . oTBepcTua B op- 27 MoakntoueHne — HapyxxHas pesbba
KOB prkaBetoLelt cTanm
CYHKe
nsi CBUHEN 1 Xps- MYHALTYK U3 He- | HapyXHbIM perynupo-
329 A P yHALTY . by PErynvp 27 MopkntoueHne — HapyxHas pesbba
KOB p>KaBeroLwlen ctanum BOYHbIM BUHTOM
E-160 nsi nopocaT 16
A P Hep>kasetoLas MoaknoyeHe — HapyxHas pesbba 2,
[ns nopocAT-oTbE- 3 nonoxeHuns
E-161 MG cTanb 21 €CcTb PUnbTp
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CYHKe KnanaHa

namer
Mpouasogu- A P
PerynupoBka MYHA-
Mogenu HasHaueHue TENbHOCTb, MaTepuan OcobeHHoCTHU
OaBrneHus Boabl WwITyKa,
n/MuH
MM
nsi CBUHOMATOK 1
E-164 A 25
XPSIKOB
NS CBUHOMATOK 1
E-166 A 25
XPSKOB
Optiflo [ns nopocat mac-
10055-F coun ao 35kr
Optiflo Hepxaseto- MoakntoueHne — HapyxHas pesbba %2 ocHa-
[nsa cBMHOMaToOk - - -
10055-K was cranb LL|eHbl KHOMOYHbIM MEXaHU3MOM
Optiflo [ns cBMHOMATOK M
10055-S | xpsikoB
NS CBUHEN, Xps- Hep>xaBeto- .
M 293 A P P 5 ypoBHen 21 BHewHssa pe3bba V2
KOB U CBMHOMaTOK wjas cranb
[nsa ceuHen Ha oT- 1 .
Hep>kaseto- BHelwHsia pe3bba V2, ceTyatbii MeTannmye-
M 1292 KOpMe 1 CBUHOMa- 3 ypoBHs 21 .
was cranb CKU PUnbTp
TOK
NS NOPOCAT Ha Hep>xaBeto- BHelwwHsa pesbba Y2, ceTyartbii MeTannuye-
M 1290 | A"A 0P P 3 yposHs 16 LUHAR P
JopaLyuBaHnm wjas cranb CKUIN puUnbTp
Manb4nkoBbIEe NOUNKK
[MyTem yBenuyeHuns KpenuTcsa Hag KOpMYLLKOW Unn kK asTomar
[nsa B3pocnoro no- yremy P A KOPMY y
550 ONOBbS JlaTyHb oTBepcTUs B hop- - KOPMIEeHUA; NOAKMOYEeHNe — BHYTPEHHAA
CYHKe knanaHa pesbba 2 C Nnpoknaakon
MyTem yBenunuyeHns KpenuTtca Hag KOPMYLLKOW Unu kK aBTomar
[ns B3pocnoro no- Hepxkaseto- yremy P A KOpMY y
559 - oTBEpCTUA B Goop- - KOPMIEHUNS; NOAKMIOYEHNE — BHYTPEHHAA
ronoBbs wjas cranb

pesbba 2 ¢ npoknaakon
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Ona-
Mpoussoau- PerynupoBka METp
Moaenu Ha3HauyeHue TENbHOCTD, Marepuan AaBneHuns MYHA- OcobeHHOCTH
n/MUH BOAbI wTyKa,
MM
KpennTcsa Hag KOpMYyLLKOW UMK K aBToMat
HepxasetoLwjas . P A KOpMy y
895 [ns nopocar - crans 5 ctyneHen - KOPMMEHWS; NOAKMOHEHNE — BHYTPEHHSS
pesbba Y.
. KpennTcsa Hag KOpMYyLLKOW UMK K aBToMat
[nst cBUHEW Ha OT- Hep:kasetoLas . P A KOpMY y
890 - 5 ctyneHen - KOPMIEHUS; NOAKMIOYEHNE — BHYTPEHHAS
Kopme cranb . .
pesbba ¥ ¢ npoknaakown
[ns nopocaTt-oTbe-
10092-3 MbILLIEN 1 OTKapM- Hepykasetowjasn YcTaHaBnNuBaeTCs B KOPMYLLKE, ANMHA —
NMBaEMOoro norono- cTanb 90MM, HapyxHas pesbba 1/2
BbSl
[nsi CBUHEW Ha OT-
Hep:kasetoLas . BHyTpeHHsA pe3bba 1/2, MOHTaX BEpTU-
M 890 KOpME U CBMHOMA- 5 ypoBHen - N
cTanb KanbHO Haj KOPMYLLKO
TOK
Hep:kaBetoLlas . BHyTpeHHas pe3bba 1/2, MOHTaX BEpTU-
M 895 [ns nopocar P t 5 ypoBHen - yTe P N P
cranb KanbHO Hag KOPMYLLKON
BakyyMHble NOUnku
YpoBHeBasi 151 B3POCOro no- CunukoHoBas
P A P - - MwuH. [JaBneHune Boabl He meHee 1 Bap
nowrnka ronoBbsl membpaHa
BakyymHbIn
MoakntoveHne K BOLONPOBOAY Yepes LUnaHr
HanonHu- | insi B3pocnoro no-
- nnacrmacca - - CO LUTYLIEPOM CO BCTPOEHHbLIM 3aropHbIM
Tenb MOA. | ronoBsbs
940 KnanaHowm; gasneHue ot 1 go 5 6ap
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Ona obecneveHns HagekHOW paboTkl MOUIIOK B CUCTEME NOEHWUSA MPEeayCMaTpUBaeTcs
yCTaHOBKa y3na BOAONOArOTOBKU C PErynaTopoM AasneHus u punstpamm. OgHoOMy 3aaHuIo
CBMHOKOMNJIEKCA JOCTAaTOMHO OHOIr0 KOMIIEKTa.

Y3en BoAONOAroTOBKM yCTaHaBNUBAETCA MEXY OCHOBHbIM BOAOMNPOBOAOM M BOAOMPO-
BOZAOM B CBMHapHUKe.

B HacTosLee BpeMA HEOTHLEMITEMbIM 31IEMEHTOM COBPEMEHHbIX CUCTEM NoAayn BoAbl
ABMAETCA YCTPONCTBO AN A03UPOBaHUSI MEANKAMEHTOB M PasfivyHbIX 406aBOK Yepes NUTbe-
BYIO BoAy (Meaukatop). TexHuyeckne xapakTepucTuku MeaMKaTopoB NpeacTaeneHsl B Tab-
niue 2.22.

Tabnuua 2.22 — TexHn4eckme napaMmeTpbl MeaukaTopos [57]

Tvn | Do3upoBka,% | DaBneHue, 6ap
Tun 1 C dmKCHpOBaHHbIM 403MPOBAHUEM
DI 08 F 0,8
0,3-6
DI02 F 0,2
C perynupyembiM A03MpOBaHVEM
DI 1500 0,07-0,2
DI 05 0,2-0,5
DI 2 0,5-2 0,3-6
DI 16 0,2-1,6
DI 150 1-5
DI 210 2-10
0,5-4
Dl 529 5-20
Twn 2 A 10-10% 1-10 0,7-4,6
A12-4ml 0.033-0,4
A12-1% 0,2-1
0,42-7,03
A 12-2,5% 0,5-2,5
A 12-5 1-5
A 15-4ml 0,025-0,4
0,21-4,22
A 15-2,5% 0,2-2,5

C ero NMOMOLLbHO OCYLLIECTBNAETCA ONTUManbHOE pacxofoBaHue 3TUX CPeacTB, 4TO
O4Y€Hb BaXHO, TaK KaKk X yAernbHbIA BEC B n3gepxkax Nnpon3BoacTsa CBUHUHbLI 3HAYUTETEH.

B HeKoTOpbIX MeaukaTopax A403a BrpbICKMBAEMOrO NMPOAYyKTa NponopLmuoHansHa 06b-

eMy BOAbl, MPOXOASLLEN Yepe3 MeANKaTop, He3aB1CMMO OT konebaHui pacxoaa unu aaene-
HWS B CeTW. B fpyrux aBUKyLLEN CUMNON ABNSETCS AaBMeHne Boabl B CETU.
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2.10 Cuctembl cO3AaHMA MUKPOKIIMMaTa

M3 MHOMMX hakTopOB OKPYKAIOLLEN CPebl, OKa3bIBArOLLMX BIIUSHUE HA POCT, pasBuTue
N NMPOAYKTUBHOCTb CBMHEN B 3aKPbITbIX NMOMELLEHNSX, BONbLIOe 3HAYEHUE UMEET MUKPOKIU-
MaT CBMHAaPHMKOB, CKIaAbIBaOLLMINCA 13 LIENOro psaa napaMmeTpoB Takux, kak Temneparypa,
BN&XXHOCTb, ABWKEHNE, XMMUYECKNA COCTaB BO3AyXa, COAEPXKaHNE B HEM NbinK, MUKPOBOB 1
BpeAHbIX rasos. [ogaepxaHne Ha AOMKHOM YPOBHE 300rMIMEHNYECKUX yCrosun npuobpetaet
0c060 3Ha4YeHMe B KPYMHbLIX CBUHOBOAYECKUX NPEANPUSTUSIX U depMax, rae cocpefoTodeHo
©onbLUIOE NOroNoBbLE XUBOTHbIX, Y MPON3BOACTBO CBMHWHBI BEAETCS C UCMONb30BaHUEM CIOX-
HbIX MOTOYHBIX TEXHOMOMMA, NPeAbABNAOWMX NOBbILWEHHbIE TpeboBaHuA k Buonornyeckm
0COBEHHOCTAM U1 YPOBHIO NPOAYKTMBHOCTU XXMBOTHbIX. HecobnioaeHne 300rmrmeHM4eckoro pe-
XUMa B TaKUX YCIOBUSAX MPUBOAUT K OCMabneHno KOHCTUTYLIMK, YBENUYEHUIO 3aboneBaemo-
CTU XMBOTHbIX U CHKEHWIO 3P(PEeKTUBHOCTM NPON3BOACTBA CBUHUHbI.

He GyneT, o4eBnaHO, NpeyBenMYeHEM cka3aTb, YTO U3 6onbLUOro YMcna nokasarenemn
MUWKpOKIMMaTa eaBsa N Ha camyro 60rbLUyHo CrOXHOCTb NPEACTaBNAET nogaepKaHme 3agaH-
HbIX NapPaMeTPOB TEMMNEPATYPHOrO PEXUMA, YTO B 3HAUMTENBHOW CTEMEHM CBA3aHO, BO-Nep-
BbIX, C OCOGEHHOCTAMM TEPMOPETYNSALMU Y CBUHEN U, BO-BTOPbIX, C pasnmMyHbIMK TpeboBaHu-
AMU K TEMMEpaType BO3AyXxa B MOMELLEHUSIX U CBUHEN PasHbIX NONOBO3PACTHbIX rPymnn.

HoBopoxaeHHbIN NOPOCEHOK MMEET BbLICOKYIO KpuTudeckyto Temnepatypy (34 °C) B
CBSI3UM C ero MarieHbKMMM pasmMepamMm Tena, a Takke OTCyTCTBUEM BONOCAHOMO NOKPOBa U A0-
CTaTOUHbIX XXMPOBbLIX 3aMacoB B OpraHn3me.

Y B3poChbIX CBMHEN rnaBHyl0 NMpobnemMy COCTaBNSET TEMNNOBOW, @ HE XONI0A0BOW
cTpecc.

3710 0CoBEHHO BaXKHO MPU OpraHMsauMmn COAEPXaHUst XPSKOB, BIMSHUE TEMNOBOro
cTpecca Ha koTopblx (34-36°C) NpUBOAUT K yXyALLEHUIO CMEPMONPOAYKLMA U BPEMEHHOM MO-
TEpW ONNOAOTBOPAEMOCTU, U NMOACOCHBIX CBMHOMATOK, HYXAAIOLMXCS HE B BbICOKOW, Kak Mo-
pocATa, a yMepeHHoN Temnepatype Bo3gyxa B ctaHke (14-16°C n MoryT HaxoamTbCs NPpU TEM-
nepatype 12°C). HecoBepLUeHCTBO TEPMOPErynALMY y B3POCTbIX CBUHEN BbI3BAHO XOPOLLEN
TENnon3onNAUME 3a CHET TONCTOrO CRosi NMOAKOKHOIO Xupa U OrpaHNYeHHbIM NOTOBbIAENe-
HUeM. YCTaHOBMEHO, YTO MPY CHDKEHUW TeMnepaTypbl Bosayxa ¢ 25 o - 5 °C notepu tenna
y 3-MeCcsuHbIX CBUHEN NOBbILLAITCS Ha 4 KKkan/M2/u Ha KXKAbIA rpagyc MOHWKEHNA TeMnepa-
Typbl. KoxHble cocyabl paclumpstotes npu Temneparype 25-30°C. Mpy nosbiwWeHWn Temnepa-
Typbl BO3ayxa oT - 5 no 25°C ncnapeHve nota ¢ NOBEPXHOCTU Koxu coctasnano 8-10 rim2/y,
a npu Temnepatype 30-35 °C (noa MHMpakpacHoW Tamnon) KONMYEeCTBO BblAENeHHOoro noTa
koneGanoch B npeaenax 24-39 r/M2/4. B CBSA3U C OrpaHNYEHHbIM OXNaXAEHUEeM CBUHEN 3a
cYeT BbiAENeHWs NoTa U ero UCMapPEHUs XXMBOTHBIE B JKapKYLo NMOroAy BansaroTCsa B rpsasu, Npu
CpaBHUTENBHO MEeANEeHHOM BbIChbIXaHMKU (MCnapeHne) koTopon obecnednsaeTca Gonee Anu-
TenbHOe OXNaXeHne Tena B CpaBHEHUM C BOLOW.

C noBbIlLEHVEM TeMnepaTypbl OKPYXatoLlen cpeabl CBbie AOMYCTUMbIX NPEeaenoB
yyallaeTcs AblxaHue, Bo3pacTaeT YacToTa MynbCca, NoBbILLAETCH TeMnepartypa tena, YTo CBu-
[LeTenbCTBYeT O NepeHanpPskeHnn CUCTEMbI TEPMOPETYNALMM N NEPErpese opraHnama: Xu-
BOTHbIE TEPSIIOT anmneTHT, MNOX0 YyCBaMBAKOT NUTATENbHBIE BELECTBa KOPMa, CTAaHOBATCA BSi-
nbiMK, 3amennsaroT poct. Mpn TemnepaType Boaayxa okono 40 °C CBUHLY TEPSIOT B XUBOR
macce
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Temnepamypa eo3dyxa B NOMELLEHUN ABNAETCA BaXHENLLMM hakTopom, onpeae-
nAWwmMM U3NONorMyeckoe COCTOHUE KMBOTHbIX. OTKMOHEHMA TemnepaTtypbl B Ty vnn
WHYI0 CTOPOHY OT HOPMarnbHOro 3Ha4eHUs OTpULIATENbHO CKasbiBAETCA Ha NPOAYKTUBHOCTU
XWBOTHBIX.

Ycunus, koTopble npunaraeT opraHusm Ans CoOXpaHeHWs paBHOBECUS MeXAY NPOoAYK-
LMen n pacxoAoM Tenna, Bbi3bIBalOT yBENMYEHME pacxofa kopma Ha 1 Kr npupocTa Npu NOHK-
XEHVN U CHWKEHNE CPEAHECYTOYHOro MpupocTa M3-3a Nioxoro anneTuTta rnpu noBbILLEHUN
Temnepartypbl B nomelleHuu (Tabn. 2.23).

Tabnuua 2.23 — BrnnsHve Temnepartypbl BO3gyxa B MOMELLEHUM HA CPEAHECYTOYHbIA Npu-
POCT CBUHEN

Temnepartypa Bo3ayxa, °C

Xuson

45 | 10 | 16 | 21 | 27 | 32 | 38 | 43
BeC, Kr
CpeaHecyTOUYHbIA NPUPOCT, T
34-56 - 620 715 910 890 630 20 -600
56-79 580 670 790 980 830 520 90 1180

79-102 540 680 830 1010 760 350 460 -
102-124 500 760 950 980 690 280 580 -
124-168 430 850 1100 900 550 50 150 -

Takum oBpasom, onTuMarnbHasi Temnepartypa Ans NPUBELEHHbIX KAaTeropun CBUHEN,
NpPVBEAEHHBIX B Tabnuue, HaxoauTbes B Npeaenax mexay 16 n 21 °C. Mpu OTKNOHEHWSX OT
3TUX MPeAenoB CPeAHECYTOUHbIN NPUPOCT CHIKaeTcs, a Npy Temneparype ot 38 °C v Bbiwe
HabnroaaeTca CHKEHNe NnepBoHaYanbHOro Beca.

MoTepw BCneacTBME HENPaBUILHOMO TEMNEPATYPHOrO PEXMMa MOTyT AOCTUraTh B NPO-
MBILLMEHHBIX KOMMMeKkcax MOLHOCTE0 100 ThIC. OTKOPMNEHHBIX cBUHEW B rog 12 — 15 T B
CYTKW, YTO cOocTaBnsaeT exerogHo Gonee 4000 T mAca.

MoppepkaHne HeobXoaMMOro MUKpPOKNUMaTa MPOM3BOACTBEHHBLIX MOMELLEHWA BO3-
MOXHO MpW XOPOLLEN TepMon3onaumn orpaxaeHuin. OnTumarbsHas Temnepatypa onpeaens-
€TCH C y4eTOM pesyrnbTata OAHOBPEMEHHOrO BO3AENCTBUA PasnnyHbIX NapamMeTpoB Cpeabl.
Tak, HM3Kas Temnepatypa BHYTPEHHEro BO34yxa MOXET He OKasblBaTb OTPULIATENBLHOMO BIn-
AHWA Ha NPOAYKTUBHOCTb, €CNM MOBEPXHOCTb OrpaxaeHun (CteH, nona) Tennas. CKopocTb
ABVDKEHNS BO3AYXa B NOMELLEHWN CBA3aHa C ONTUMAarnbHON TEMNEpPaTypon.

OueHb BaXXHO COOTHOLLEHWE MEXAy TeMnepaTtypol Bo3fyxa B MOMELLEHUM U CKOPO-
CTbHO €ro BwxeHusl. Bosnyx ogHOM 1 TOM Xe TeMnepaTypbl MOXET NPOU3BOAMWTL OLLYLLIEHNE
Xonoja ¢ oTpuuaTenbHbIMU NMOCNEACTBUAMKM, €Cnv OH ABMKETCA C OOMbLUOA CKOPOCTHIO
(6onee 1 m/cek), n owyLeHWe ONTUManNbLHOM Temnepartypbl NpU CKOPOCTU €ro ABWMKEHWS
20-25 cm/cek. [aHHbIn 3 deKT NCNonb3yeTcs AN CHWKEHUS «3dEKTUBHONY TeMnepaTypbl
B CBMHapPHWKax AN COepXaHns NOpOCHAT Ha OTKOPME Npu OpraHm3aLym TYHHENbHOW CUCTEMBI
BEHTUNALMN.

Mo pesynbTataM MHOTOYMCNEHHBIX UCCNEAOBAHWUM, PEKOMEHAYETCA MOAAepPKUBATh
crnefyoLWniA TeMNepaTypHbIA PEXMM B MOMELLEHMSX AA CBMHEN Ha OTKOpME: B NepPBbIN ne-
pvog oTkopma (8o 60 kr) - 16-22 °C (muHumym 14 °C), Bo BTOpOM nepuog (kmBasi macca 60-
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90 kr) - 14-20 °C (MuHuMyM 12°C) 1 ansa ceuHeit Maccon Gonee 90 kr -12-16 °C (MuHMMyMm 10
°C) npu onTMManbHON CKOPOCTK ABWKeHMs Boagyxa 0,15-0,3 m/c. JleTom npu Temnepatype
BO34yxa Bbille 26 °C CKOPOCTb ABWXKEHNS BO3ayXa AokHa Obimb Gonee 0,5 mic.

MpUMEPHO B TakUX Npegenax pekoMeHAyeTCs TeMrneparypa Bo3ayxa B NMOMELLEeHUAX
LONS CBYHEW B pALe eBPONEeNCKMX CTpaH (tabn. 2.24).

BnaxHocmb 6030yxa TOXe BIMSIET Ha BENIMUMHY ONTMMarnsHoOn Temneparypbl. Mpu
Temneparype 20 °C n oTHocuTenbHOW BnaxHocTh 75-80% GOyHKLMM OpraHvuama npoTekaoT
HOpMarbHO.

BapkHeMLMMM NoKasaTensMmn XOPOLLErO COCTOAHUS TMIMEHNYECKOro pexuMa A CBu-
Hel CyXWUT CyxoCTb NoMeLleHnin. OTHocHUTeNbHas BNEXHOCTb BO3AyXa A0MKHa HaxoANTLCA
B npegenax 60-80 %, a npeaensHo gonyctumas - 85 %. OcobeHHO BpeaHoe nencTeue Ha
OpraHvaM oKasblBaeT BbICOKas BNaXXHOCTb MPW HU3KOW Temneparype.

Tabnvua 2.24 — OnTumarbHas TeMneparypa Ansi CBMHEN Ha oTkopme, °C

Crpana Mepuopn oTkopmMa
1 2
Pl 18-22 14-20
PpaHuua 18-22 10-15
AHrnns 18-22 14-20
Liseuns 22 15

MpwW BbICOKOW BMaXXHOCTU CBUHLW TSXKENO NEPEHOCAT Temnepartypy Bosayxa 24 °C u,
HaoBopOoT, He OLLyLLaloT XornoAa NPy CPaBHUTENBLHO HU3KMX TemnepaTtypax, HO Npy HWU3KOM
BMNaXXHOCTM BO3ayXa. Ho 1 CrivLLKOM CUNbHOE MOHWXKEHWE BI@XXHOCTU BO3AyXa HexkenarTernbHo.
OTMmevaeTcs, YTO B NOMELLEHUSIX ANt OTKOpMa C KOHANLMOHMPOBaHWEM BO3ayXa Npu BHe3an-
HOM MOHWKEHUN OTHOCUTENBHOW BRaxHoCTM A0 40 % y CBMHEW HauuHaeTcs pasppaxeHve
IbIXaTenbHbIX MYTEW, YTO BbI3bIBAET Kallerb.

ObecneyeHre onTUManeHOW TeMnepaTypbl, HEBO3MOXHO ©e3 cosgaHust BnaronpusiT-
HOro COOTHOLLEHMS MEXAY TEMMNEPaTypon 1 BNaxHOCTei0. Co3faHne HeoBXoaUMbIX YCIOBUN
cpeabl B MOMELLEHNSX C NMOMOLLIbIO COOTBETCTBYHOLLMX YCTAHOBOK M 0B0OpYAOBaHNS 3KOHOMMU-
YeCKM BbIrOAHO, TaK KaK B TaknX YCNOBMAX W BbipalMBaHNe n OTKOPM cBuHen Bonee addex-
TUBHbI (Tabn. 2.25).

M3 pgpyrnx nokasaTenen MUKpOKNMMaTa yYMThIBAKOT CKOPOCTb ABWKEHUA BO3AYXa,
KOHLIEHTPaLMIO BPeAHbIX rasos, 3arnbifeHHOCTb U MUKPOBHYH o6ceMeHeHHOCTb BO3fyXa.
Ha ocHoBaHWMW MHOIMX pe3ynbTaToB UCCNeAOBaHUA U NEPELOBOro onbiTa BELEHNS CBUHO-
BOACTBA B Hallel CTpaHE PEKOMEHAYIOTCS Cnepyllme napameTpbl MUKpoknuMaTa Ans
CBUWHEN Ha oTKopMme: Temnepartypa so3gyxa 16-20 °C (MuHuMansHas 14 °C), ontumarnbsHas
BnaxHocTb 40-75 %, ckopocTb ABwxeHus Bosayxa 0,3-0,7 m/c, gonycTMMoe cogepxaHve B
Bo3ayxe ammmaka 0,02 mr/n, yrnekucnoro rasa 0,2 %, ceposogopoaa 0,015 mr/n, Mukpo-
608 500 TbiC. WT. B 1 M3.
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Tabnuya 2.25 — PekoMmeHayeMbl napameTpbl MUKPOKNMMATa B NOMELLEHNAX ANA COAEPXaHNA
CBMHEW pasnuyHbIX BO3pacTHbIX FPynMn

S o x 0%
g S g o T > g s E ]
G = o o S0 I g
> X = O x * 8 E ® o o
Moka3sarens <3| 85| 52| 232|885 )
315 | cc | 88| 53 |aFz| k
] o om [ 98 o
oS | e g ek |FS3
EE | & X g9 ga
o = o = [}
) I~ - | % =
Temneparypa, °C 13-19 | 13-19 | 18-22 | 18-22 18-22 14-20
OTHOCUTENBHAA BNAXHOCTb, % 75 75 70 70 70 75
CkopocTb 3UMoN 0,3 0,3 0,15 0,15 0,2 0,3
ABWKEHUS
Bo3ayXa. M/C neTom 1,0 1,0 0,4 0,4 0,6 10
CO?% % 0,2 0,2 0,2 0,2 0,2 0,2
K ammuaka, kr/m® 20 20 10 10 20 20
OHLIEH- cepoBogopoaa
Tpauvs Bpea- er/Mﬂ poaa, 10 10 10 10 10 10
HbIX ra3os:
Oxkcupa yrnepoaa, 2 2 2 2 2 2
Mr/m®
MukpobHas 06CeMEHEHHOCTb, ThIC. 80- 100-
MT I 100 50-60 | 50-60 | 40-50 | 40-50 150

OnTMMM3aLVWs NapameTpoB CPeAbl NMO3BONAET NOBLICUTL CPEAHECYTOUHbIN NPUBEC, Ae-
JIOBOW BbIXOZ MOPOCAT, 3PEMEKTMBHOCTb MCMOMb30BAHUA KOPMA, YMEHbLUUTL 3aTpaThl Ha 0a-
HOro paboTaroLLEro 1 CHU3WUTL 3a60MeBaeMOCTb XUBOTHBIX.

TunoBble CUCTEMbI BEHTUNSALIUKN

Hanbonee pacnpocTpaHeHHbIMU B MUPE SBNSIHOTCS NPUHYAMTENBHBIE, MEXaHUYECKue
cucTeMbl BEHTUNAUMN. CUCTEMbI ECTECTBEHHOM BEHTUNSALIMN XapaKTePHbI TONbKO ANsl 3KCTEH-
CMBHbIX (DOPM CBMHOBOACTBA B CTpaHax ¢ TenneiM knumartom. OfHako, B CBA3M € GonbLuvmm
3Heprosarparamm Ha KpyrnoroanyHy0 MEXaHNYECKyH BEHTUNSALMIO, LienecoobpasHbiM SBns-
eTcs BHeAPEHUE KOMBUHMPOBAHHOIO TUMa BEHTUMNALMM, CyTh KOTOPOroO NPUBEAEHA HIDKE.

BeHTUNALMS — 3TO OpraHM3oBaHHbIA BO3ayX00OMEH, B MPOLECCe KOTOPOro 3arpsi3HEHHbIN
BO3[YX YAAMNAETCH U3 MNOMELLEHNS, 8 B3aMEH €ro NoAaeTCs YNCTbIN.

HasHayeHune BeHTUNALMM:

o MopaepxaHne onTMMarnbHOro TEMMEPaTYPHOro Y BMaXKHOCTHOMO perMa BO3-
Ayxa B NMomeLLeHusx;

. Mogaya pacyeTHOro KONMMYECTBA CBEXEro BO3AyXa 4SS XUBOTHbIX;

o YpaaneHue BpeaHbIX ra3os (aMMuaka, CepoBOAOPOAa, AMOKCUAA YrIepoaa, aMu-
HOB 1 Ap.), NbITN 1 MUKPOOPTraHW3MOB;

. PaBHOMepHOE pacnpefeneHe CBexXero Bo3ayxa rno BCemy NoMeLLeHmo npu He-
AOMYCTUMOCTU CKBO3HSIKOB;

o MpeaoTepaLleHe BOSMOXHOIO yiep6a CamouyBCTBUIO U 340POBbHO0 XKUBOTHBIX
Mpv OTKa3e CeTeBOro NUTaHUS UK Apyrux cOosix 0BopyaoBaHNS;

o MoBbilLeHWe JONTOBEYHOCTU CTPOUTENbHBLIX KOHCTPYKLMIA M 060pyaoBaHus.
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Mpy HopMasibHOM BO3AyX006MeHe NpeaynpexaaeTcs KoHAeHcauusi BOASHbIX NapoB Ha
orpaxzaroLnx KOHCTPYKLUAX M 06GOpyAoBaHWW, CO3L4AETCS ONPELEeNEHHbI MUKPOKIMMAT.
Mpy 3aHMWKEHHOM BO3yX006MEHEe yXyalWaeTcs MUKPOKIMMAT, HakanJMBaloTCs BpeaHble npo-
[yKTbl 06MEHa, Bnara v Tensora.

MexaHnuyeckne CUCTEMbl BEHTUAALMN AeNATcs Ha 3 Tvna:

. CuncTeMbl MOMOXUTENBHOIO AaB/ieHNs (MPUTOYHbIE);
. CucTembl OTpULLATENBHOTO AaBNeHNA (BbITSXHbIE);
. PaBHOBeCHbIe cuCTeMbI (MPUTOUYHO-BBITSXHbIE).

Pa3nuune paHHbIX CUCTEM 3ak/oyaeTcs B cnocobax nogayn CBeXero n yaasneHus 3a-
rPA3HEHHOro BO3A4yxa. B cuctemax nonoXuTenbHOro AasfieHUs CBEXUI BO34yX HarHetaeTtcs
B NPOU3BOACTBEHHbIE NOMeLLeHNs 6narogaps paboTe BEHTUNATOPOB, ayaansercs yepes Bo3-
OylWHble knanaHbl 6e3 NpuMeHeHna mexaHusaumun. [laHHas cuctema 6blia LWMPOKO pacnpo-
CcTpaHeHa Ha cBMHodpepmax B 70-x - 80-x rogax XX Beka B CCCP. OCHOBHOI1 ee HefoCcTaTok
B TOM, YTO B C/lyyae, Korga npuMTOK 3HAaUUTE/NIbHO MpeBbIaeT OTTOK BO34yXa, CTeneHb 6akre-
pvanbHON 06CEMEHEHHOCTM BO3AYLIHON cpefdbl He yMeHbLlaeTcs, a, HaobopoT, yBennumsa-
eTca. B HacToslwee Bpemsi NPy CTPOUTESNLCTBE HOBLIX MPOMbILLIEHHbIX CBUHOBOAYECKNX KOM-
NEKCOB NPaKkTUYeCKn He NCMOosb3yeTcs.

B cuctemax oTpuuaTenbHOro faBfeHus yaaseHve 3arps3HeHHOro Bo3fyxa MpomucXo-
OWT 3a cyeT paboTbl BbITAXHbIX BEHTUASTOPOB 60/1bLLUOA MOLHOCTK (puc. 2.18).

PucyHok 2.18 — BHeLHWIA BUA 34aHUS C BbITSHXKHbIMW BEHTUAATOpPaMU

MpUTOK CBEXEro Bo3ayxa NPOUCXOANT Yepes kianaHbl PacrnosIoXeHHbIE B MOTOMKE WK
CTeHe, BC/fieacTBMe co3gaBaeMoro BbITSXHbIMW BEHTUNATOPaMU pa3psXeHus. Takxe cyuie-
CTBYET pPa3HOBUAHOCTb AaHHON CMCTEMbI C MPUTOKOM CBEXEro BO34yXa Yepes MopucTbiid nog-
BECHOIi MOTO/OK.
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TYHHe NbHblIE CUCTEMbI OTPULATENILHOTO AABEHMS, Kak NpaBu/io, UMEIT ABa pexuma
paboThl - NEeTHWUIA W 3UMHWIA, 1 AenaTcsa Ha:

. TyHHeNbHblEe OHOCTOPOHHNUE;

. TyHHe bHbIE ABYXCTOPOHHUE;

. TyHHE/NbHbIE C NMOABECHBLIM MOTO/IKOM U MNOTO/IOYHBLIMY BO3AYLLHbLIMU KnanaHamu
(3MHWIA pexunm);

. TyHHeNbHbIE NonepeyHsble;

. TyHHenbHbIE NonepeyHble, 13 06LLLEro TEXHOMOMMYEeCcKoro kopuagopa puc. 2.19.

[aHHas cuctemMa BeHTUNSLMM Tpe6oBaTelbHa K TepMETUYHOCTY 3[aHus, HO ABNSeTCS ca-
MOii fleleBoit 1 NPoCcToit B UCMONHEHUN. Kpome Toro, € UCNo/b30BaHMEM CUCTEM OTpuLaTeb-
HOrO [ aBNEeHNs NOSIBNSIETCS BO3MOXHOCTb YCTAHOBKM CUCTEM OX/TaXAeHUs1 BO34yXa, UTO OYEHb
BaXXHO, 0COGEHHO Ansi KOXHbIX permMoHoB Poccuiickoil ®eaepauyuu.

PucyHok 2.19 — TyHHenbHas nonepeyHasi cucTema BEHTUAALMUM M3 06LLEro TEXHOMOTMYe-
CKOro Kopuaopa

NeTHWiA TMN TYHHENIbHOW CUCTEeMbl BEHTUIALUM C OXJTaXAEHUEM
Tennblii BO3A4yx NocTynaeT B MPOU3BOACTBEHHbIE MOMELLEHNUA Yepe3 YBMaXHEHHble
nepdopupoBaHHblie ByMaxHble «nogywku» (puc. 2.20).

Mogava Bogp!

Mopaua cexeii
BO/bI

PucyHok 2.20 - MpuHuMnuanbHas cxema oxnaxgarLlen CucTemMbl Yepes yBaXHEHHbIe
nepcopmpoBaHHble ByMaXxHbIe «NO4YLLKN»
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Conpukacascb C NOBEPXHOCTbI «NOAyLIEeK», UMEeKLWmnX 60/blY naowanb, BO34yX
yBNaxHsaeTca v oxnaxpaetca. CTeneHb OXNaxAeHuss BO3fyXxa 3aBUCUT, Mpexe BCero, oT OT-
HOCWTENbHOW BNAXHOCTU BO3AyXa CHapyXu 3faHus. Yem Huxe BMaXKHOCTb, TeM 3dhheKkTuB-
Hee paboTa cUCTeMbI OXNaxXAeHNs. Cxema ABMKEHUS BO3AyXa U BHELUHWIA BUA CUCTEMbI N3006-
paxeH Ha pucyHke 2.21.

PucyHok 2.21 — Cxema [BWKEHMS BO3ayXa B 34aHWM A7 OTKOPMa MOJIOAHSKa

Mpy NPOEKTUPOBaHUM AaHHOI CUCTEMbI BaXHO YUYECTb [AJIMHY 3AaHUsi, TakK Kak BO3AyX,
npoxoAs no NpPou3BOACTBEHHOMY MOMELLEHUIO HarpeBaeTcs. Temnepatypa Bo3ayxa Ha «Bbl-
Xoae» 13 Kopnyca He AoJ/iKHa npesbillaTtb 40NYyCTUMbIE 3HAYEHUA. MakcumarnbHas ANnHa Kop-
nyca npy WupuHe * 18 M, NP1 KOTOPOI BO3MOXHO YCTPOICTBO AAHHOM0 TUNa BEHTUNALMK (6e3
NpeBbILEHNST HOPMATVMBOB MO CKOPOCTU ABWXEHUS BO3Ayxa) cocTaBnsieT okosio 90 m. B cny-
Yae ecnu 3gaHns MMerT 60MbLUYI0 LWMPUHY U ANIMHY faHHas cucTeMa BbIrISaguT cneayowmm
06pa3om pucCyHke 2.22.

PucyHok 2.22 — TyHHeNbHas cMcTema BEHTUASLUN C BbITSXKKOW C ABYX CTOPOH
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MpuBeaeHHble BapuaHTbl BEHTUASALMM NOAXOAAT AN BCEX KOPMYCOB, rAe HET GOKCO-
BOTO COAEPXKaHUS TEXHOOTMYECKNX Tpynn (MOIOAHSAK HA OTKOPME, XO/IOCTbIE, YC/TIOBHO-CYMNO-
POCHble ¥ CYNOpPOCHbIE CBUHOMATKM), AN BEHTUMSLMUM NOMELLEHU pasbuTbiX Ha U30MPO-
BaHHble TEXHO/OTMYECKNE CEKLMM UCMOMb3YIOT TYHHEbHYIO NONEepeyuHyto cuctemy.

OueHb MHTEpecHbIM BapUaHTOM peanun3auuu AaHHOW CUCTEMbl, SIB/IIETCA ee COBMe-
LieHne C eCTeCTBEHHOI BEHTUNALMI Yepe3 OTKPbIBAKOLLMECS CTEHHble NpoeMbl (puc. 2.23).

PucyHok 2.23 — Ynpasnsemas 3aHaBecb N03BO/IAET OPraHN30BaTb ECTECTBEHHYIO
BEHTU/IALMIO B NPOXNajHble Yacbl CyTOK /1IeTOM

B AHeBHble yackl, Koraa TeMnepaTypa Bo3fyxa [AoCTUraeT MakCumMymMa, a OTHOCUTE b-
Hast BN@XHOCTb MUHMMYMa (3PEKTMBHOCTL OXNaXAalolweid cucTemMbl MakcuMasbHa), 3aHa-

BECb HAXOAUTLCS B 3aKPLITOM MOJIOXKEHUM (pUC. 2.24), paboTaloT BCE BbITSKHbIE BEHTUAATOPSI
¥ oxnaxjatowas cucrtema.

PucyHok 2.24 — BHewHWin BUA, KOpnyca 3aKpbiTbIMW 3aHaBeCSAMU
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B BeuepHee M HOYHOE BpPeMS NPOUCXOAMT CHWXEHWe TemnepaTtypbl W MOBbILIEHWE
BNI@XHOCTU (CHMXeHne 3heKTUBHOCTU OXNTaXAeHns), HO bnarofapsa 3aHaBecu nosBaseTcs
BO3MOXHOCTb MOSIHOCTBIO OTK/OUUTL MEXAHUYECKYHD CUCTEMY BEHTUAALMM U Nepeintn Ha
€CTEeCTBEHHYI0, TEM CaMbIM 3HauMTeNbHO (A0 50%) cokpaTuTb pacxofpbl Ha 3NEeKTPUYEcTBO B
neTHee Bpems (puc. 2.25).

PucyHok 2.25 — BHyTpeHHWi1 BUA kopryca f1s 0TKopMa € OTKPbITbIMA GOKOBbIMUW 3aHa-
BecsMu

3UMHWIA TUN TYHHENTbHOW BEHTUNAUUN

B xonogHblii nepuog roga nonagaHne Bo3gyxa HeNmoCcpeACTBEHHO B MPOU3BOACTBEH-
Hble MOMELLEHNS, TAE COAEPXaTbCsA XUBOTHbIE KpaliHe HeXenaTeslbHO AJ/1 BCeX MosioBO3-
pacTHbIX rpynn. B cuctemax TyHHeNbHOW BEHTUASALMU psga KOMNaHuii XON04HbIA BO34YX C
yAuubl BHayase nonajaeT Ha yepfjak, rae nNpoucxouT ero cmellnBaHve ¢ 6onee Tensbim
yepAayHbIM BO3YyXOM, 3aTeM B 3aBUCUMOCTY OT TOTO, €CTb B 34aHUM TEXHOMOrMYECKUli Kopu-
LOp UK HeT, BO3AyX nonajaeT yepes cneymasbHble NOTO/I0UHbIE KnanaHbl B MPOM3BOACTBEH-
HYI0 30HY WM B TEXHOJIOTMYECKNIA KOPUAOP ¥ TO/IbKO MOTOM B NPON3BOACTBEHHYIO 30HY (pUC
2.26, Tabn. 2.26).

Takum o6pa3om, NpoONCXoAuT NpeaBapuTebHOe cMellnBaHue 1 060rpeB noctyna-
lolero Bo3ayxa BHe MPOWU3BOACTBEHHbLIX MOMeLLeHUA. B 3TOoT nepuop paboTaloT He Bce
BbITS)KHbIE BEHTUNATOPbLI, & TONIbKO T€ KOTOPble YCTaHOBMEHbI CneunanbHo AN 3MMHEro
pexuma. 3TN BEHTUIATOPbI MMEKT HECKONIbKO PEeXUMOB paboTbl U ynpaBnslTCA 3/ek-
TPOHHOIA CUCTEMOIA.
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HacTteHHbI knanaH Tuna 1

BbicoTa, mm

MponyckHas cnocoGHOCTL, M3/Y, Npu AaBneHun 10 Ma u gnuHe, MM

500 600 700 800
500 2525 3030 3535 4040
450 2225 2670 3115 3560
400 1975 2370 2765 3160
350 1725 2070 2415 2760

MnactukoBble hopToykm Tuna 1

MponyckHas cnocoBHOCTL dopToukm npm 10 Ma, m3/y

WnpwHa 3gaxusa, m

PacnonoxeHne dpoproukm

no 1 CTopoHe 3aaHu4

C 2 CTOPOH 3aaHu4

6 1040
8 1200 850
10 1340 950
12 1385 1040
14 1385 1120
16 - 1200
18 - 1280
20 - 1340
25 - 1385
26 - 1385
FabapuTHble pasmepbl, MM 263x550
MputouHble hopTOUKM TUNA 2
Ob6bem noctynaroero sosayxa, m3/4, npu gasnenum 10 MNa
BbicoTa/ anvHa 50 60 70 80
50 2525 3030 3535 4040
45 2225 2670 3115 3560
40 1975 2370 2765 3160
35 1725 2070 2415 2760

MoTONOYHLIN NPUTOYHbIN KNanaH Tuna 2

abapuTHble pasmepbl,MM |

710x400x180

HacTeHHbIN NpUTOYHbIN KnanaH Tuna 3

aBapuTHble pasmepbl,MM |

580 x 300 x TonLwmHa CTeHbl

KnanaHbl nputoyHbie TUna 4

MpounsBoaUTENBHOCTL, M3/y

2000 1 5000

Matepuan

neHononuypeTaH
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Mepexog ¢ IeTHero Tuna BeHTUAALMN Ha 3UMHWIA 1 06paTHO, Kak npaBu/o, opraHusyeTcs
aBTomarumyecku. lNpuBeaeHHble Ha PUCYHKe 2.27 BO3fAyLUHble KnanaHbl NnepekpbiBatoTCsA Bpyy-
HYyl0, CMCTeEMa OXNaxeHuWs HavyumHaeT paboTaTb B Hayasle Tenioro cesoHa 6e3 yBnaxHeHus,
NpoCTO NpornyckKas BO3AyX, a C NoBbllLUeHneM TeMnepaTypbl BKIOYAIOTCA HACOCHI U NOAYLUKA CU-
CTEMbI OXJTKAEHNS YB/TAXHAIOTCS.

PUCyHOK 2.26 — CucTema BEHTUNALMM M3 TEXHOIOTMUYECKOTO Kopuaopa B X0N0AHbII
nepuog roga

PucyHok 2.27 — Pa3sfninyHble TUMbl NPUTOYHbLIX BO3AYLUHbLIX K1anaHoB

MOMUMO TYHHESIbHOW CUCTEMbI BEHTUAALMM OCHOBAHHOWN Ha ahhekTe paspsxeHus cylue-
CTBYET ellle 0Ha Pa3HOBUAHOCTb CUCTEMbI OTPULATENBHOIO AAB/IEHNS, LUMPOKO NpUMeHsemas
pAAOM eBPONerCKNX KOMNaHWA, Kak npu pekOHCTPYKLMM CYLLECTBYIOLLMX CBMHOBOAYECKNX 3A4a-
HWIA Tak 1 NpU CTPOUTENTLCTBE HOBBbIX.

CyTb 3TOli CUCTEMBI B TOM, YTO BbITSHKKA BO34yXa OCYLLECTBASETCS LUAXTHbIMU BEHTU-
naTopamu, pacnosioXeHHbIMU Ha Kpbile, a NPUTOK CBEXEero Bo3AyXa NPOUCXoAuT yepes pery-
NIMpyeMble NPUTOYHbIE KnanaHbl, YCTAaHOB/IEHHbIE B CTeHe (puc. 2.28, 2.29). MexaHuyeckoe
OTKPbITUE MPUTOYHBIX KNanaHOB W BbITSXHbIX LUAXT OCYLLECTB/SAETCHA C MOMOLLbI0 MOTOPOB,
TAr, Kabener n ApyrnMx KOMNOHEHTOB cucTeMsbl (puc. 2.30). TexHnyeckas xapakTepucTmka Bbl-
TSHKHbIX LIAXT U OCEBbIX BEHTUNATOPOB NpMBeAeHbl B Tabnnuax 2.27 n 2.28.
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Tabnuua 2.27 — TexHun4eckas xapakTepuCTmKka pasnimyHbIX TUMOB BbITSKHBLIX LIAXT

LLlaxTa BbITsXKHaA Tuna 1

MpownssoguTensHoCTb, M4 npn 0 Ma

15000 (10000)

MowHocTb npuBoaa, kBT

0,75 (0,55)

OcoBEHHOCTN KOHCTPYKLMM

¢ paccekarenem un 6e3

BbITAXXHaA BEHTUNALUMOHHAA waxra tuna 1

MpoussoanTensHOCTb, M3/4 npu 0 Ma 8000
MoLHocTb anekTpogsurarens, KBt 0.37
YacroTa BpaweHusi, MuH™" 1000
Hanps»keHue, B 380
MOHTa)HbIN pasmep, MM 675
macca, Kr 50
BbITAXXHaA BEHTUNALMOHHAA WaxTa Tuna 2

MpoussogutenbHocTb, M3/4 npu 0 MNa 12000
MowHocTb anekTpoasuratens, kKBt 0,55
YacToTa BpaLleHus, MuH" 1000
HanpsikeHue, B 380
MoHTaxHbIN pasmep, MM 835
macca, kr 60
BbITs)KHas BEHTUNALMOHHAA WwaxrTa Tuna 3

MpownssoguTensHoCTb, M3y npun 0 Ma 18000
MoLHocTb anekTpogsurarens, kKBt 0,75
YacroTa BpaweHusi, MuH" 1000
HanpsbkeHue, B 380
MOHTa)HbIN pasmep, MM 940
macca, Kr 70
BbITAXHOW KaMUH TUNa 1

MpownssoguTensHoCTb, M3/4 ripu 0 Ma 13700
MoLwHocTb anekTpoasurarens, KBt 0,53
HanpsikeHue, B 220
MOHTa)HbIN pasmep, MM 600
macca, Kr 52
BbiTsiKHOM KamMuH TUNa 2

MpouasoguTensHocTb, M3y npu 0 Ma 30800
MowHocTb anekTpogsurarens, kBt 0,85
HanpsikeHue, B 220
MoHTaxHbIN pasmep, MM 600
macca, kr 115

PacnpocTtpaHeHHOCTb CUCTEMBI 0O BSACHSAETCA OTHOCUTENBHON AELLIEBU3HON N TEXHNYE-

CKOW MPOCTOTOWN CUCTEMBI.

OpfHako HeoBXoANMO NOMHWTb, YTO MPW NOCTYMNNEHUN JOCTaTOYHOTO KONMYECTBA CBE-
)KEro BO3[yxa B 30HY HaXOXAEHWNS XKNBOTHBIX 1 MPY YAaneHUN 3arpsa3HeHHOro BO3ayxa TOMbKO
N3 BEPXHEWN 30HbI MPOUCXOAUT YXYALUEHVE rasoBOro CocraBsa U yeenmuneaeTca bakrepuans-

Haa 3arpA3HEeHHOCTL BO34yXa B 30HE HaxoxXaeHWA XMBOTHbIX B HECKOJIBEKO paas.
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Tabnuua 2.28 — TexHW4Yeckas xapakTepucTiKa OCEBbLIX BEHTUNATOPOB

Mapa-
MeTpbl

Tun 1

Tun 2

Tun 3

Tun 4

Tun 5 Tun 6

Tun 7 Tun 8

Tun 9 Tun 10

Mpownssoau-
TENbHOCTb,
M3/

16660

36778

38955

19700

42500 46715

16060 25400

12000 18000

YcraHos-
neHHasi
MOLLIHOCTb,
kBT

0,37

0,75

0,37

0,75

0,89 11

0,37 0,55

MpwuBopg

npsiMon

peMeHHON

npsiMon

peMEHHON

BeHTunarop

3-X nonacTHbIN

3-X nonacTHbIN

7-nonacTHbIN

4-x nonacTHbIA

MabaputHble
paswvepbl,
MM

Kopryca

1080x1080

1380x1380

1100x1100

1400x1400

BEHTUNS-
TOpa

480

600

1190

1230

Macca, kr

48

60

78

108

YaenbHas
MOLL{HOCTDb,
BT/1000m°

22

20

29

19

18 24

47 46
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PucyHok 2.28 — lMpumep cnuctembl BEHTUNALUN C UCMO/Ib30BaHWEM MPUTOYHbLIX KianaHoB

B cBsi3n € 3TMM noBbilWalTCcA B 2-3 pa3a 3ab60/1€BaeMOCTb U OTXO[ XMUBOTHbIX, & Takxe
CHWXKAKTCA CPeAHECYTOYHbIE NMPMPOCTbI MAcCbl OTKAPM/IMBAeMbIX CBMHe Ha 10-15 %. MMo-
3TOMY AN yyylleHWs rasoBOro cocrtaBa W yMeHbLUeHUs 6akTepuasibHOW 3arpsi3HeHHOCTU
BO3[yxa B CBMHapHMKax Heobxo4MMOo ycTpavBaTb Takylo BEHTWNALMIO, KoTopas Obl obecre-

ymBasia yganeHue 3arpsi3HEHHOrO BO34yXa W3 HWXHEW 30Hbl He MeHee yeM 60% OT o6Lyero
BO34yX006MeHa.

PucyHok 2.29 — [MpumMep cuctemMbl BEHTUNALUN C MPUTOYHBLIMU KanaHamm

PucyHok 2.30 — YcTpoiicTBa A1 MeXaHM4ecKoro OTKpbITUS MPUTOUHbIX KNanaHoB
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Mpu MCNoONb30BaHUM OMUCLIBAEMOW CUCTEMbI 3TO BO3MOXHO TNpWU  MPaBWU/IbHOIN
HacTpoiike OTKPbLITUA MPUTOYHBLIX KnanaHoB. B XonoAHblii nepuog roga BO3AyX C YAUub
HanpaBnsieTcs K NOTO/IKY U CMEeLNBAETCs C TEM/IbIM BO3YyXOM MOMELLEHUS, Nepes TeEM Kak
[lOCTUTaeT 30Hbl HAXOXAEHUS XMUBOTHbLIX. MMpW 3TOM [O/HKHA NPOUCXOAUTL BEPTUKANbHO-KPY-
roeasi peLupkynaums Bosgyxa, obecneuvBaiollas CMeHy BO3fyXa B 30He HAXOXAEHUS XUBOT-
HbIX. [MpK HenpaBUILHON paboTe CUCTEMbI 3TOTO He NMPOUCXOAWT: XOMTOAHbIA W 3arpsi3HEHHbII
aMMMakom ¥ ApYruMun rasaMu BO3fyX 3aHMMaeT MPOCTPaHCTBO Yy Nosa Ha YpPOBHE AblXaHus
XUBOTHbIX, @ TeN/blii 60/lee YNCTbIA BO3AYX HAXOAUTLCA MOZ, Kpbllei 34aHUst U UMEeHHO ero
yaanset cuctemMa BeHTuaaumn (puc. 2.31).

PucyHok 2.31 — HenpasunbHasi HacTpoiika NPUTOUHbIX KlanaHoB

MPUTOUYHO-BbITAXHbIE (PABHOBECHbIE) CUCTEMbI BEHTUIALMM NpeanaralTcs psaom
eBponenckux koMnaHuit. OHWM ONTUMasIbHO NOAXOAAT ANS OpraHM3auMu BEHTUNSUUW Ha He-
6oNblINX hepMax WAM MpU pasMeLLeHWM B OAHOM 34aHUM HECKObKUX MOSI0BO3PACTHbLIX
rpynn. CyTb 3TOi CMCTEM B TOM, YTO W NPUTOK, U yaasieHue BO3ayxa NpPoMCXOAuT 3a cueT pa-
60Tbl COOTBETCTBYIOLMX BEHTUNSATOPOB.

PaBHOBECHbIE CUCTEMbl Pa3/IMYalTCA MO PACMOIOKEHMIO BbITSXKHbLIX BEHTUISTOPOB,
KOTOpble MOFYT yCTaHaBNMBATLCS B MOTOMKE (KPblIlLE), CTEHAX U KaHanax CUCTEMbl HABO30-
yaanenus. O6WMin NPUHLKN NPUTOUYHO-BLITSKHOW BEHTUNSALUMN M306paxXeH Ha pUCyHke 2.32.

PucyHok 2.32 — PaBHOBeCHas cuctema BeHTUNALMK
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B faHHOM cnyyae nNpuToYHasA BEHTUIALMA peasiv3oBaHa C NOMOLLbI0 OCEBbIX BEHTU/INA-
TopoB TuUna BKO-5,6, BKO-7,1 ycTaHOBMIEHHbIX Ha Kpbllle, NPOU3BOAUTENILHOCTLIO COOTBET-
cTBeHHO 8000 1 10000 m3uac. NMpuMeHeHME NX B KA4eCTBE MPUTOYHbLIX BEHTUIATOPOB NO3BO-
NseT co3faTb B BEPXHEN YacTu NOMeELLEeHNs 30HY NOBbILEHHOMO AABEHUs, YTO cnocobCcTByeT
TOMYy, YTO TeN/iblii BO3AYX He CKanMBaeTCs Mo, Kpbllleid NoMeLLeHNs, a HaXoANUTCSA B HUXKHEN
30He M paBHOMEPHO NepeMeLUnBaEeTCs CO CBEXUM BO3A4yxXoM (puc. 2.33).

PucyHok 2.33 - TMpumep NpUTOYHOrO U BbITSXKHOTO BEHTUIATOPOB

MpenMyLecTBO Tak OPraHM30BaHHON NPUTOYHON BEHTUALMM B TOM, 4TO pacxod Tenna
M0 CPABHEHMIO C «BbITSXKON M3-MOA KPbILLW» YMeHbLUaeTcs B 2,8 pasa. K TOMy Xe cucTeMbl €
«BBITSXXKOM M3-MOJ KPbILLUM» 3a4aCTYI0 OYEHb NJI0X0 YAaNSAT aMMuUak, KOTOPbIA Tsxenee Bo3-
Jyxa v cKanjnBaeTCsa B 30He XWN3HeAesATeIbHOCTU XXNUBOTHbLIX. BEHTUNATOPLI, pacnosioXeHHble
Ha Kpbllwe CHabxeHbl 06paTHbIM KnanaHoM, KOTOPbIA NepekpbiBaeT [OCTYN XO04HOIO BO3-
[lyxa B OTK/IO4YEHHOM COCTOSIHUW.

[na ypaneHus Bo3gyxa M3 MOMELLEHUS KOMMaHWA-NpousBoAuTeNb npegnaraer uc-
NnoJsib30BaTb OKOHHblE BeHTUNATOpbLlI BO-5,6 nnn BO-7,1 nponssogutensHoctsio 8000 1 10000
M3yac COOTBETCTBEHHO. BeHTUNATOpbl MOHTUPYIOTCA Ha ypoBHe 1- 1,5 M OT ypoBHA nona.
Takaa cxema pasmeLleHnss BEeHTUIATOPOB NO3BOMAET YAa/IUTb 3HAUYUTE/bHYI0 YacTb aMMu-
aka, 3arpsi3HeHHOro BMAaXHOro BO3fyxa, a Tak e 06ecneynTb PaBHOMEPHOCTb BO3AYLUHbIX
MOTOKOB N0 BCEMY 06BbEMY NOMELLEHUs. BEHTUNATOPbI MMEIT HU3KUIA YPOBEHb LUyMma, a npu-
MEHEHVe CrneunasbHOro 3/1IeKTPOABUraTesnia C BbICOKON CTENeHblo 3awuTbl obecneyvBaeT
ANUTENbHBIV CPOK 3KCcnyaTtauui. BeHTUNnATopbl OCHALLEHbI rpaBUTALMOHHBIMK Xasto3u, Ko-
TOpble OTKPbLIBAKOTCA MO NOTOKOM BO3AyXa.

PerynupoBaHve napameTpoB MUKpOKIMMAaTa OCYLLEeCTB/AETCA Mo Temneparype npu
NOMOLLY CUCTEM aBTOMATUYECKOTO yNpPaB/ieHNs BEHTUAALMEN.

CucTtemMbl 061aat0T BO3MOXHOCTbIO aBTOMATU3MPOBAHHON Nofayun CBexXero Bo3gyxa u
perynnpoBK/M CKOPOCTU €ro NoToka B 3aBUCHMOCTY OT BO3pacTa XUBOTHbIX, MX XWBOI Macchbl
1 BpeMeHU roga. YBennyeHne nnv yMeHblleHne Bo34yxoobMeHa ocyllecTBnseTCcs nyTem as-
TOMaTWMYeCcKOro peryvpoBaHusi YacToTbl BPALLEHUA 3nekTpoaBuraTenell BEHTUIATOPOB B 3a-
BMCUMMOCTU OT Temrneparypbl B NMomelleHun. MNpu ymeHbLIeHUN Temnepartypbl B NoMeLeHun
HIKEe KpUTMYECKOI aBToMaTVKa faeT KOMaHAy Ha BK/IloYeHue [0MNoNHUTeNbHOro oborpesa, B
TO X& BPemMs OHa He NO3BO/IAET CHU3UTb BO3[yX00OMEH HWXe npejena, yCTaHOB/IEHHOrO 30-
OBEeTepuHapHbLIMU HOopMamy. ABTOMATUKa OJHOBPEMEHHO ynpasisfeT NPUTOUYHLIMU W BbITSAX-
HbIMW BEHTUNATOpamun (puc. 2.34).
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BbIX0A« KOMNbIOTEPY | CucTema onosewjenns
PucyHok 2.34 — Cuctema ynpasieHnss MUKPOKINMAaTOM

KoHTponnepsl nNpeaHasHaveHbl Ana ynpasieHusl MUKPOKIMMATOM MOMELLEHWIA Takum
o6pasom, 4To Bcerga 6yAeT rapaHTpOBaHO MPaBUIbHOE COOTHOLLUEHUE MEXAY OTOMeHUeMm
W BeHTUNsAUMeid. OHM No3BONAIT 3apaHee 3afaTb rpadvk paboTbl CUCTEMbI BEHTUASLWM,
o6ecneunBaoLLnii 3MEHEHME KTMMAaTUYECKKX YC/IOBUIA B NOMELL,EHNUN MO Mepe pocTa XMUBOT-
HbIX.

KoHTponepsbl KAMmaTta peryimpyoT NofokeHe NpUTOYHbIX (POPTOUEK B 3aBUCMOCTU
OT NOTPEOHOCTM BEHTWUAALMM, YTO MOCTOSIHHO 06GECrNeynBaeT NpaBu/ibHOe NOCTYN/IEHNE CBe-
XEro Bo3gyxa.

Cxema BEHTUISILMU C MPUTOKOM M BbITSKKOM BO3fdyxa uyepes Kpbiwy (puc. 2.35), He
CMOTPSA Ha psif, HelOCTATKOB OMMCaHHbIX Bblllle, Takke [0BO/ILHO pacnpocTpaHeHa.

PUCYHOK 2.35 — BeHTUNSALMS C NPUTOKOM W BbITSHKKO BO3AyXa Uepes Kpbilly

Wcnonb3oBaHue B WaxTax BEHTUIATOPOB HU3KOrO JaB/ieHUs COBMECTHO C pacnpefe-
nmTensaMu Bo3flyxa NO3BOMSET [OOGWUTbLCA HEBbLICOKON CKOPOCTU MepeMelleHuss Bo3ayxa
(NpepoTepaLLatoTCA CKBO3HAKM) MO MOMELLEHNI0 U PABHOMEPHOro ero pacnpefenieHns B co-
OTBETCTBME C 300BETEPUHAPHLIMU HOpMamu. [ns TOro, 4Tobbl yCTPaHTbL OCHOBHOW HegocTa-
TOK CUCTEMbI (yAaneHne Tenaoro Bo3ayxa u3-nof Kpbiwu), YAJAVHAT BbITSXHYHO BEHTUNALM-
OHHY!0 WaxTy Ao 1,5- 2 m fo ypoBHs nona (puc. 2.36).
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PucyHok 2.36 — PaBHOBecHas cucteMa BEHTUIAUUN C YO/IMHEHHBIMU BbITAXHbIMU
Laxramm

[MpuTOK CBEXEro Bo3Ayxa OCYLLEeCTB/IAETCHA BEHTUNALMOHHLIMKU WaxTamu BB, KMP nnn
BeHTunaTopamu BKO pacnonoxeHHbIMW Ha Kpbille 1 060pygoBaHHbLIMU BO34yxopacnpenenm-
TenAMn. BEHTUNALNOHHBIE WaxTbl N BeHTUNATOPbI BKO umeloT knanaHbl AN peryimpoBaHus
o6bema nocTynaroLero Bosayxa.

BbITsXKKa 0TpaboTaHHOro BO3AyXa NPOU3BOAUTCHA BEHTUIALMOHHBIMY WaxTamu BB nm
BeHTUNATOpamn BKO. YBennmueHHas, no CpaBHEHUIO C MPUTOYHBIMU LUIAXTaMu, BbICOTA BbITSX-
HbIX LWAxXT NO3BONSAET yAansaTb oTpaboTaHHbI BO34YX HEMNOCPEACTBEHHO M3 HWKHER YacTu no-
MeLLEeHNs, B KOTOPOI OH ckaniuBaeTCs.

CucTeMbl OTOMMIEHUA U OX1XKAEHUA B CBMHOBOACTBE

CosgaHne ONTMMasibHOrO MUKpOKAMMAaTa B NPOMbILIIEHHOM CBUHOBOACTBE C UCMOJb-
30BaHMEM OMMCAHHbIX BbIlLE CUCTEM BEHTWIAUMM nogpasymeBaeT 06513aTeslbHOe OTON/IeHne
NOMeLLEHUN ANA COAepXaHUs BCeX NOM0BO3PACTHbIX rPynn CBUHEN. K coxaneHuto, us-3a He-
C/aXeHHOWN paboTbl CUCTEMbl BEHTUASALMU 1 OTOM/IEHUS, YTO 3a4acTyl0 BCTpeyaeTcs Ha npak-
TUKe, B XONOAHbIA nepuog roga, BO3HMKaeT mMacca npobnem, Kak ¢ MUKPOKIMMAaTOM, Tak 1 C
HepauvoHanbHbIM pacxofoM Tenna, rasa v 3M1eKTPo3HePruu.

Cuctema OTOM/IEHUS A0/HKHA KOMMEHCMpoBaTb NOoTepu Tenna, BO3HMKallne Bcnep-
cTBMe paboTbl CUCTEMbI BEHTUAALMM, a TakkKe TEN/IONPOBOAHOCTM CTEH M NOTO/KA 34aHUS.

CoOBpeMEeHHbIe CUCTEMbI OTOM/IEHUSI CBUHOBOAYECKNX NMOMELLEHUI MOXHO pa3fenuTb
Ha ABe 60Mbluve TPYNMbl: PacrnofoXeHHble BHYTPW W BHE OTanavMBaeMblX nomelleHuii. Cu-
CTeMbl MEPBOro TMNa UCNosb3ykT, Kak NpaBuio, B KaYecTBe NCTOYHUKA IHEPrMn cropaHme Ka-
KOro-nmbo TonavBa Wau 3/1eKTpuyecTBo. B kayecTBe TonnmBa MOXET MCMNO/b30BaTbCA MpU-
POAHbIA UM CXKMXKEHHBIN ras, a Takke AnM3eflbHoe TONANBO. Takne CUCTEMbI HA CEFOAHSLLIHNINA
JEeHb cuMTalTca Hanbonee 3KOHOMUYHbLIMK, XOTA 06/1aJalT pagoM HeL0CTaTKOB, OCHOBHOM
M3 HUX - 3TO nNonagaHve NPoAyKTOB CcropaHusa Tonauea (B ciyyae c rasom ato COr n BoAa)
HenocpeacTBEHHO B NPOM3BOACTBEHHYH 30HY. M3-3a 3TOr0 NpUXOAUTHLCS CU/IbHEE BEHTUMU-
poBaTb NOMeLWEeHne, YTo CHKaeT adeKTUBHOCTb cuctemsl (Tabn. 2.29).
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Tabnuvua 2.29 — TexHn4YecKkne xapakTepUCTUKL TENNOreHEPaTOPOB PasHbIX TUMOB

Mokasatenu Tun 1 Tun 2 Tun 3 Tun4 | Tun 5 Tun | Tu | Tu
6 n7 | n8
HomuHaneHas 70 90 70 100 70 90 | 105 | 95
TEnnonpousso-
AVTENbHOCTb,
kBT
Motpebnsemas 0,7 04 0,7 0,61 0,65 [ 085 |07 |07
MOLLHOCTb, KBT 5
MotpebneHne
rasa, M%/u: -
- NPUPOLHOro - 8,2 7,0 - 6,1... 93 | 90
71
-TUna «nponatx- - 54 - 54 64 | 75
OyTaH»
AN3ErbHOro Tor- 9,6 9,5
nuea, n
[asneHune rasa
(npupogHoro/
«nponaH-6y-
TaH»), kMa:
- NPUCOEAUHN- 2/5 2,0 - - 2/5 2/5 | 2,5/
TenbHoe 10
- nepes popcyH- 1,8/4,6 - - - 0,9/4, {0,774 1,0
Kom 6 4 5
MpounssoguTens- 5000 5000 4000 6500 5000 | 6500 | 700 | 700
HOCTb M0 BO3- 0 0
Ayxy, My
FabaputHble 1235x535 1562x450 | 1400x700 - 1190x | 1250 | 138 | 152
pasmepbl, MM x450 (anametp) x600 570x4 | x680 | O 0
50 | x480 | x57 | x58
0 0
x85 | x85
0 0
Macca, kr 36 50 40 - 36 48 | 84 | 81
["a3oBble TennoreHepaTopbl BbIBAOT HECKOMBKMX TUMOB (puc. 2.37, 2.38).
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PucyHok 2.37 — la30BbIli TENOreHepaTop-nyLuka

PurcyHok 2.38 — Ma30BbIil TenoreHeparop

B ogHux npu paboTe BMAHO OTKPbITOE Naams (rasoBble MyLUKM) B APYruX, HeT. [a3oBble
MyLUKM OTKPLITOrO TNa MCMO/b3YHTCA B OCHOBHOM A/151 OTOM/IEHUS 60MbLUMX NOMELLEeHWA, TakK
Kak npu rx paboTe co3[aloTCs MOLLHble BO3AYLUHbIe MOTOKM, M3-3a KOTOPbIX B MasIeHbKUX Mo-
MEeLLEHMNSAX CO3al0TCA CKBO3HSKW. TemnsoreHeparopbl 3aKpbITOr0 TUMa HEKOTOPbIX KOMMaHWUi
MOTYT C yCNEXOM WCMO/b30BaTbCA AAXE B Ma/IEHbKNX NOMELLEeHNAX 415 COAEePXaHUa NnopocaTt
Ha gopawmBaHun (puc. 2.39).

OTn HarpeBaTenM YCUNEHHOrO MCNOSIHEHUs obecneymBaloT 6ecnepeboitHO paboTato-
LUMIA 1 3KOHOMHO pacxoAyoLuii TONIMBO UCTOYHMK Tenna Ans CBUMHOBOAYECKUX NOMeLLeHNi
n6oro Tuna. 3TW HarpesaTtenu, paboTawowme nof ynpaB/eHWEM TEepMOCTaTtoB C MOYTH
100%-0i1 3(hpPEKTNBHOCTLIO, MCNOJIb3YIOT MEHbLUE 3HEPrMU 475 NPou3BOACTBa 60MbLIEro
ymcna Kanopuii 1 co3falT camblii HU3KM NO OTPAaC/M BbIXOZA YI/IEKUC/Oro rasa.

Takxe 6blBalOT TensoreHepaTopbl, OCHaLLEHHbIe YCTPONCTBOM OTBOAA NPOAYKTOB Cro-
paHusa (puc. 2.40).
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PucyHok 2.39 — Vicnonb3oBaHve ra3oBbiX TennoreHeparopos GSI B ceKTope NOpPOCAT Ha
JopaluvsaHun

[a30Bble TensioreHepaTopbl, OCHALLEHHbIE YCTPOWCTBOM O0TBOAA MPOAYKTOB CropaHus,
NOCTaBNATCA ANA IKCNyaTauuy Ha XUAKOM TOMNAMBE WU paboTaloT No NPUHLMNY 3aKPbITOro
cropaHus. JbIMOBble ¥ BpefHble rasbl He NOCTynalT B NomMelleHne. HeobxoauMblil cBexmii
BO34yX 3abupaeTca CHapyxu, a 0TBoj 0TpaboTaHHOro BO3dyxa Mpou3BOAUNTCA vepes [bIMO-
BYIO TPYOY.

PucyHok 2.40 - a30BbIii TeNns0reHepaTop, OCHALLEHHbIW YCTPOCTBOM OTBOAA NPOAYKTOB
cropaHus

la3oBble TenjoreHepaTopbl HalM LIMPOKOE NPUMEHEHWE OCOBGEHHO B 3[4aHUSX ANs
cofepXaHusl, X0NOoCTbIX, YC/TOBHO-CYNOPOCHbLIX, CYMOPOCHbIX CBMHOMATOK M MOPOCAT Ha OT-
KopMe. Ha ydacTkax cofepXaHusi MoACOCHbIX CBMHOMATOK M MOPOCAT Ha JopalivMBaHun B
60bLUelt CTENEeHN NCMONb3YIT pasINyHble TUMbl BOASAHOrO OTOM/IEHNS, KPOME TexX Cryyaes,
rae BeHTUNAUMS paboTaeT No NPUHUMMNY MOMEPEeYHOro TYHHEeNs € O6WUM TeXHOMOrMYeckum
Kopugopom (puc. 2.41)
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PucyHok 2.41 — TunoBas cXxema yCTaHOBKM ra3oBbiX TEMOTEHEPATOPOB B 34aHUSAX MOACOC-
HbIX CBMHOMATOK M NOPOCSAT Ha fopalMBaHum

B paHHOM cnyyae B Kopujope ycTaHaBnmBalTcsa oborpesarenun, ¢ 0TBOAOM MPOAYKTOB
cropaHusi TOMauBa, KOTOPble MO3BOMAKT CYWECTBEHHO MOAOrpeTb MNOCTynakwlWmnii ¢ yauubl
BO34yX. B kaxaom 60kce Takxe ycTaHaBIMBaAETCsA ra3oBbllii TEN/IOTeHEpPaTop 3akpbITOro Tuna.
PacnpocTpaHeHne Tenna no BceMy GOKCY ocyllecTBAAETCA He 3a cyeT paboTbl BeHTUNSATOpa
TennoreHeparopa, a 3a CyeT ABMXEHUA BO3Ayxa OT Hayana K KoHLUy 6okca.

[ns nokanbHOro o6orpeBa B ceKTOpax NOACOCHbIX CBMUHOMATOK U MOPOCAT Ha Aopalyu-
BaHUM, a MHOr4a U B APYrUX CeKTopax TakXe MCNoNb3ylT UHpakpacHble nsnyyarenu.

FopeHve TonaMBa NpPoOUCXOAUT BHYTPU LUANHAPA, TENNO, BbliAENsieMoe B npouecce ro-
peHus, nNpy NoMoLM oTpaxartena cosgaeT 30HY N0oKanbHOro o6orpesa. K cyw,ecTBEHHbIM He-
JocTaTtkam faHHoro tuna o6orpeBarteneil cnegyet OTHECTU HEOGXOAMMOCTb MOCTOSHHOW
ouncTtkn (npumepHo 1 pas B 3 Hegenn).

B cucTemMax OTONMeHNs BTOPOro Tuna CKUraHue TonaMea NPOUCXOAUT BHe oTanau-
BaeMOro noMelleHns 1 B kKayecTBe NepeHocYMKa Tensaa ncnonb3yeTcsa soga. Npeumyuiectso
Takux cuctem B NpeAoTBpalleHnU nonagaHus NpPOAYKTOB CropaHus TonauBa B MPOU3BOA-
CTBEHHYI0 30HY. OHaKko perynmpoBaHue paboTbl Taknux CUCTEM ropasfo CA0XHee U He N03BO-
nseT onepaTMBHO pearMpoBaTb Ha U3MEHEHME TeMMepaTypbl B MOMeLWeHnsax. Takke cucTemsl
BOASIHOTO OTOMJIEHUS TPEOBYOT CTPOUTENLCTBA UMW BblAENEHUA OTAE/bHOTO NOMeLWeHUa Ans
YCTaHOBKM OTOMWTENIbHOTO 060PYAOBAHMSA U NPOKAAAKN AONOMHUTENbHBIX KOMMYHUKaLWA Ten-
N0BbIX CEeTel, YTO 3HAUYUTENIbHO yBEeNMYMBAET CTOUMOCTb JaHHOl cucTeMbl. B cnyvyae 3Hauum-
TeNbHOW NPOTSHXEHHOCTN TPY6 NpU MCNONb30BaHUM yAaneHHON LeHTpanbHOW KOTenbHOol, Ta-
Kas cuctema fABNSieTCA 3KOHOMMYECKM HeonpaBAaHHO, YTo Nokasana npakTuka paboTbl 60/1b-
WINHCTBA OTEYECTBEHHbIX CBMHOKOMMEKCOB.

CoBpeMeHHble CMCTEMbl BOASHOTO OTOMN/IEHUSA C UCNO/Ib30BAHWEM KOMMNAKTHbIX KOTE/b-
HbIX YCTAHOBOK PACMO/IOXEHHbIX B OTaN/IMBaeMOM 34aHUN ABNATCA 04EHb I3KOHOMUYHBLIMU B
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3KCMn/lyaTaumm 1 BMoJSIHE KOHKYPEHTOCMOCOGHbLI B CPaBHEHMW C ra3oBbIMI TENJIOreHepaTopamm
0OCOGEHHO NpY YCTAHOBKE B 30aHUAX 4151 COAEPXKaHMS MOACOCHbIX CBUHOMATOK ¥ MOPOCHAT Ha
JopaLlvBaHuu.

Vcnonb3oBaHve BOAbl B KayecTBe MepeHocYMka Tensa MOSIHOCTbI YCTpaHseT npo-
611eMy CKBO3HSIKOB, BO3HMKAOLLYIO Mpy paboTe cucTem Nepeoro Tuna. B kayecTBe MCTOUHNKOB
Tensa B NOMELLEHWSAX UCNOMb3YIOT pas/inyHble Buabl Tpy6: AenbTa-Tpy6bl, TBUH-TPYObI, TPYObI
«6aboyka», opedbpeHHbIe 1 rnagkme Tpyobl.

[enbTa-Tpy6bl U TBUH-TPYOLI (pUC. 2.42) U3roTaB/IMBAOTCS M3 a/IIOMUHNST YPOBEHb KX
Tennootaaun coctaenseT 150-200 BT Ha meTp Tpybbl. [denbTa-TpyGbl pacnonaratoTcs Hag
CTaHKaMM XXMBOTHbIX B HECKOJIbKO psifioB, 06pa3ys Npyi 3TOM 3aMKHYTbIA KOHTYP B KaXK0W Cek-
uvn. Boga noctynaet no Tpyb6am BAO/b BCEN A4/IMHBI 34aHVSA U NOABOAUTCA K KEKAOW CeKuum.
OpHako nNpy NOAKMYEHUN K CUCTEME LIEHTPaSIbHOTO OTOM/IEHNS, UMEIOLLECS Ha hepme, xe-
naTenbHO NMPUMEHSTbL TEMOOOMEHHUK C Liefblo co34aHnst 060C06/1EHHOrO KOHTypa BOA006-
paLleHuns, CBA3aHHOrO C AenbTa-Tpybamm € Lesbio NpefoTBpaLleHns KOpposuu.

PucyHoK 2.42 — MNpumepsbl yCTaHOBKW AeNnbTa U TBUH-TPYO

[aHHas cuctema oTon/IeHns NO3BO/SIET ONepaTBHO pearvpoBaTtb Ha U3MEHEHUsI TeM-
nepartypbl Tak, Kak Ha 1 MeTp TpyGbl MpUXoanTbCA BCero 1,2 N BoAbl. TBUH-TPYObl UMEHOT
MEHbLLE FOpPU30HTasIbHbIX MOBEPXHOCTEN, YTO SABASETCA ONpeAeseHHbIM MPENMYLLECTBOM -
OHV MEHbLLEe 3arpsA3HAITCS MbUIb0 U TPEOYIOT MEHbLUE BPEMEHW Ha ouuCTKy. [pu npoekTu-
poBaHUM CUCTEMbI OTOM/IEHMSA C UCMOSIb30BaAHMEM [AaHHOIO Buaa TPYO 00653aTesiIbHO HYXHO
yuntbiBaTh UX AnvHy. Mpu gavHe 6onee 12 M, JOCTUMHYTL XENaemon Tennootgaun oyget
HEBO3MOXHO, TaK Kak Tensio 6yaeT NoSHOCTLIO TEPATLCA B NyTW.

Mpn BCeX NpenmyLLiecTBax aJIlOMUHUEBLIX TPYO OHW SBASOTCA OYEHb SOPOrMM TEXHO-
fiormyeckM pelleHvem. opasgo 6onee AelleBbIMU SBASKIOTCA [NagkMe MeTaimyeckue
TpyObl. YPOBEHb TEMI00TAAYM Takux Tpy6 gmameTpom 2,5 gtoiima coctaensieT okono 120
B1/Mm. OnepaTvBHOCTb MpW PerysiMpoBaHMn TemnepaTypbl B AAHHON CUCTEME 3HAYUTENILHO
HWKE, YEM B BbILLIE OMWCAHHOW, HO 3TOT PaKTOp He ABNSETCA NPUHLMNNABHBIM.

HecMOTpsi Ha CNIOXHOCTb MOHTaxa, Takue Tpybbl B OT/IMUME OT a/llOMUHMEBLIX, Gnaro-
0apst UX yCTOMYMBOCTY MOXHO YCTAHOBUTb HEMOCPEACTBEHHO B 30HE HAXOXAEHUS XMUBOTHBIX
Ha BbicoTe 20 cM OT nona. CoOTBETCTBEHHO TeN0 ByAeT HanpaBnATbCA HENOCPEACTBEHHO K
norosy nopocAt. Ha pucyHkax 2.43-2.46 paccMOTpPeHbl HECKOJ/IbKO BapuaHTOB pacnpepene-
HYSA Tenna nNpyu UCNoMb30BaHUN Pa3/INYHbIX CUCTEM OTOM/IEHUS.

ELLe ogHUM 13 BApUaHTOB OTOM/IEHUSI C UCNO/Ib30BaHNEM TPY6 ABNAIOTCHA OpebpeHHbIe
Tpy6b! (puc 2.47).
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OHU OUUHKOBaHbI N3HYTPW U CHapPYXXN (BHYTPeHHWI gnameTp 1 wunu 1,5 aoima), BHYTPb
TpyObl nofjaetca ropsyas Bofja. Ha xenesHyw Tpy6bl cBepxy B BuAE Chnvpasv fnpuBapeHsl
OLMHKOBaHHble «pebpa», KoTopble 1 06ecneynBaloT 60MbLUYI0 NOBEPXHOCTb A8 Makcumasb-
HON TennooThaum — 1 M2 Ha NOroHHbIA M Tpy6bl. Mexay pebpamu Tenno Bo3pacTaeT U BO3-
HUKaeT NOTOK Tennoro Bo3gyxa. TennooTgava coctasndeT Ao 600 B1/m. PaccTofaHue mexay
pebpamu BbINOMHAETCA C TakMM pacyeToM, 4To6bl YACTUYKM MbIIN He co3jasany npobnem 3a
CYET MNPUKNENBAHUA N He 3arpsasHANIN CUCTEMY.

Ewe ofgHUM TUMOM OTOMNEHMA C UCMOJIb30BaHNEM BOAbl, B KaYecTBe TeNn/1I0HOCUTeNS
ABNAITCA CUCTEMbBI C MOA4OrPEBOM nosa. Tensble nosibl UCNOMbL3YIOT, KakK NpaBuio, B KaYecTBe
JOMOSIHNTENbHbLIX UCTOYHWKOB Ten/jia OCOOGEHHO B HayasibHOW CTaguu gopaliuBaHus, Korga
Temnepartypa BO34yxa B 30HE HaxXO0XAEHUS XMBOTHbIX AO/MKHA 6bITb 0kono 32 °C (puc. 2.48).
[44].

BbITSXKHOI KaHan »
[ npuTOYHbI kKaHan |
npoxof,

|-a,u,1/|aTop , * 'kopmoBoi' * * . |

e b O PR

HaBO3HbIl 11 kaHan

PucyHok 2.43 - PaBHO MepHOe pacrnpefenieHne PucyHok 2.44 - Mpu ncnonb3oBaHnmn
Tensoro Bosgyxa o6ecneynBaeTcs TONIbKO BTOM pajvaTtopoB TeNNbl BO34YX NOAHUMAETCA
cnyyae, ecnv Tena oreHepaTop HarHetTaeT ero CHayana BBepX, aTaM OH JOBOJ/IbHO ObICTPO
nogyrno m. oxnaxjaeTcs

BbITSHKHOM KaHan »,

[ npuTOYHbIN KaHan |

TeunH-/

m*
KOpMOBOU fenbTa-Tpy6hl

npoxoa

1€« fiL N

2,5-aw0iimoBbIe

PucyHok 2.45 Ecim Hap AenbTa UINTBUH- PucyHok 2.46 Ecnun genbTa u TBUH-TPYObI
Tpy6amumyctaHaBNMBaTCA HaBeChbl, TO B/1Or0OBe noABeLINBalOTCA NOA NPUTOYHbIM KaHano M, To
nopoceHkKa yfaeTcs co3faTb KO MPOPTHbINA XO/T0AHbIA BO34YX B N0 MELW,eHUn 6bICTPO
MUKpOKAMMarT. HarpesaeTcs. OfHaKO YacTb yXKe Tensaoro

BO 3yXa BbITATMBaeTCA HAPYXy U TepaeTca.
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PucyHok 2.47 — YcTaHoBKa opebpeHHbIX Tpy6 B CeKTope AgopalimBaHus

BaxHeliei npeanockIKoi co3gaHnst onTUMasIbHOTO MUKPOKIMMATA B XWBOTHOBOA-
yecknx NOMELLEHUsIX SBNSIETCA MoAAepxaHne Tpebyemoil Temnepatypbl, B TOM 4ucie W B
Xapkue neTHue aHW. ONa NOHWKXeHUs TemnepaTypbl B CBUHOBOAUYECKMX NOMELLEHUAX Npeana-
ralTcsl HECKOMIbKO BapuaHTOB 060pyA0BaHus.

PucyHok 2.48 — CTaHOK 4515 cofepXaHns nopocAT Ha fopalMBaHun € yyacTKOM nogorpe-
BaemMoro 6eToHHOro nona (B LEHTPE).

Han6onee noaxoaut Ansi XXMBOTHOBOAUECKUX MOMELLEHUIA C HECKOMIbKUMU CEKLMSIMU

NoAXOAUT crefylolas cucTemMa: yCTaHOBKAa OCHalLeHa creunanbHbiMU (DopCyHKamu K3 He-
pXaBelolleil ctanu, Yepe3 KOTopble BOAA PachblISeTCs Mo BbICOKUM AAaB/ieHMEM B Buae
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O4YeHb MENKOro asapo3sons. NonyyeHHbIN TakMM 06pasom TymaH pacnpeaensieTcs no nomeLye-
HUIO 1 Cpa3y Ke nornowaeTca TennbiMm BO34yxX0oM. anIMeHeHVIe A&HHOI?I CUCTEMbI NO3BONAET
noHM3uTe Temnepartypy Ha 3-5 rpagycoe. Kpome atoro, B nioboe Bpemsa roga nogobHas
CUCTMea MOXET NPUMEHATLCA ANA yBNaXXHeHUA BO3ayXa B XXMBOTHOBOAYECKMX NOMELUEeHNAX
1 NOAAEPXaHMS ONTUMAnbHOW BNaXXHOCTM BO3AyXa, 3aMaqmBaHns NOMELLIEHUA nepes Ae3WH-
dekumoHHon 06paboTkon B nepmog NpounakTu4ecknx NnepepbIBoB.

B ocHoBy paboTbl Apyron CUCTEMbI OXNAXAEHNSA NONOXeH 3deKT ucnapeHns ¢ no-
BEPXHOCTU BOJIOKOHHbIX 6IOKOB, M3rOTOBMEHHBLIX U3 LIENSONOo3bl N nNnactMaccesl. B ¢easm ¢
3TMM CUCTEMA NMPENMYLLIECTBEHHO HAXO4UT CBOE NPUMEHEHWE B PEMMOHAX C CYXUM W XXapKUM
netoM. Yem Bblile atMocdepHasa TeMneparypa n HUKE OTHOCUTESbHAsA BNaXKHOCTb BO3AyXa,
TEM BbllLe AOCTUraeMbin NMpyv 3TOM oxnaxaarowmn shpgpekt. Oxnaxaarme BOMOKOHHbIE
Gnokn oTNUYarTCA cneymnanbHOM NOBEPXHOCTLIO, MMetoLwen BonbLuyto Nnowagb, YTo yeunu-
BaeT oxnaxaarowmn apdekt. MNpn cTekaHun Boabl CBEPXY BHU3 Yepe3 BONOKOHHbIE Onokm
nNpoucxXoauT ucnapenue. B pesynetate npyUMeHeHNs B NOMELLEHNN C XKMBOTHBIMU BEHTUNA-
UMW Ha OCHOBE pa3pexeHus, CBEXNUIA BO3AYyX NOCTYNAET B NOMELLEHWE C yNULbl, NPOX04s Ye-
Pe3 BOJIOKHO, BNUTbIBaA Brary U oxnaxpancb. N3nuwkn BOAbI NpU 3TOM CTEKAKT B C6OprIl7I
pesepsyap 1 NOAAKTCA BHOBb B LIMPKYNMPYOWMIA NOTOK BoAbI. INpy cOMeTaHMM CUCTEMbI ONK-
CaHHOW BblILLE CUCTEMBI C TOHHENBHOW BEHTUNALMEN fOCTUraeTca HambonbLumi addekT oxna-
XOEHNS BO3AYXA, MPEXAE BCEro B 6OMbLUNX NOMELLIEHNSX.

2.11 Cwucrtembl yparneHus HaBO3a W MNOArotoBKka CBUHOIO HaBoO3a K
MUCcnosnb30BaHUIO

OCHOBHbIM HOPMaTUBHBIM JOKYMEHTOM MO CUCTEMAaM HaBO30yAarieHUsi B HaLLen cTpaHe
asnsoTea «MeToguueckme peKOMEHAALMM MO TEXHONIOMMYECKOMY NMPOEKTUPOBaHUIO CUCTEM yaa-
NeHNs 1 NOArOTOBKM K UCTONb30BaHWIo Haso3a n nometay (PO-AlMK 1.10.15.02-17).

Mpobrnema yTunusaummM HaBo3a CBUHOBOAYECKMX KOMITIIEKCOB CBA3aHa C 9KOJormye-
ckomr BesonacHocTsro. Ha komnnekce 108 ThiC. ronos 0TKOPMOYHOrO MOMOAHSKA B rof, rofA0BOW
06beM HaBO3HbIX CTOKOB cocTasnsaeT Gonee 120 Toic.M%. CylllecTBOBaBLIUME paHEe CUCTEMBI
yAaneHns HaBO3HbIX CTOKOB HE COOTBETCTBYIOT COBPEMEHHBIM TEXHONOMMYECKMM, 300TUrne-
HNYECKUM W CaHWUTapHbIM TpebosaHuaM. CucTemy HaBO3OyAaneHWs € MCNoNb30BaHUEM
TPaHCNOPTEPOB MOXHO NUCMONBL30BATH TOMBKO Ha MEMKMUX HeCcrneumnanmnanpoBaHHbIX Npeanpu-
ATUAX, rAe NPUHLMN paboTbl N30NMPOBAHHBIMU TEXHONOMMYECKVMMU rPYNNamMm He BbiAepKMBa-
etcs. MexaHnyeckne cncTembl HaBO3OYAANEHNS HE MO3BONAIT NPOBOANTL MOKanbHYH Ae3-
VHEKLMIO MOMELLEHNI.

OCHOBHbIMW TEXHONOrMYECKMMM MPOLIECCaMK, OKa3bIBAKOLMMW HEraTMBHOE BO3AEN-
CTBME Ha OKPY>KaIoLLO Cpefy Npy MHTEHCMBHOM PasBEAEHNN CBUHEN, ABNAIOTCS:

1. TexHonormn nepepaboTkn HaBo3a B OpraHn4eckoe yaobpeHue.

2. TEXHONOrMN BHECEHMS FOTOBOIO OPraHNYeckoro yaobperms.

B 3aBncMMOCTN OT CUCTEMbI COAEPXKaHNs CBMHEN N MPUMEHSIEMON CUCTEeMbl HaBO30-
yAaneHns, HaBo3 yCNOBHO Pa3fenstoT Ha:

- TBEpAbIA (MOACTUINOYHBIN);

- nonyXuakun (6ecnofCTMnoyHbIN);

- KUAKNN.

Ecnm BnaXKHOCTb HABO3HOW Macchl Bbille 97%, TO TaKyH MAacCy HasbIBaOT HABO3HBIMM
cTokamun. Knaccudurkauma HaBosa no BNaXKHOCTW npegcTaeneHa B Tabnuuye 2.30.
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Tabnuuya 2.30 — Knaccudmkauma Hasosa no BNaxHOCTH

XapakrepucTuka OtHocuTenbHas CoaepxaHue cyxoro Belle-
HaBo3a BRNaXHOCTb, % cTBa, %
Teepabin Ho 85 Bonee 15
Monyxuakun 85-92 8-15
Kuakun 92 -97 3-8
HaBosHble CTOKN Bonee 97 Oo 3

Ha cyliecTByOLMX CBMHOKOMMIEKCAX BNAXHOCTb MONYyYaeMoro HaBo3a HaxoAuTCsi B
npeaenax 92-97%.

HaBo3, yaansemMbii U3 NoMeLLeHUA ANS COAEPXKaHNS XXUBOTHBIX, [OIPKEH COOTBETCTBO-
Batb FOCT 26074-84 «Hago3 xuakun. BetepuHapHo-caHuTapHble TpeboBaHus k 06paboTke,
XPaHEHUIO, TPAHCNOPTUPOBAHMIO U UCMONB3OBAHNIO.

CucTemMbl HaBO30yAaNEHUSA NO NPUHLMNY AENCTBUA PasAensioTcs Ha MEXaHUYECKUe,
caMOTeYHbIE (CaMOCNIaBHble) U TMAPOCMbIBHBIE.

OnAa mMexaHW4eckoro yaaneHus HasBo3a WCMOMb3YKTCA CKpebkoBble TpaHCnopTepbl
(Tabn. 2.31). B HacTosilyee BpeMa UX NPUMEHEHUE OrpaHNYMBAETCA CTapbiMU CBUHOBOAYE-
CKUMK dbepmamMm 1 KOMMMeKCaMu.

Ckpebrosbie mpaHcnopmeps! NpeAHasHaqYeHb! ANA yAANeHNs HaBo3a N3 NonepeyHbIx
N NPOAOINEbHbIX kKaHanoB. OHWM yKOMMNEKTOBaHLI NPMBOAHOWN CTaHLUMEN C MEXaHN3MOM peBepca
W NPVBOAHOW 3BE3A0YKWN, HaNPaBRSOWMMK, NOBOPOTHLIMK U NOAAEPXKMUBAOWMMK Bnokamu,
Tenexkamu (ckpebkamu), KpyrnoaseHHom Lenbio 14x80 1 NynbToM ynpaBneHus.

Tabnuua 2.31 — TexHn4Yeckasn xapakTepucTmka ckpebkoBbix TpaHcrnopTepos [58]

MapameTpbl TC-1 TCA1
nonepeyYHbIn NPoAONbHBLIA
Mpon3BoguTEnBLHOCTL, T/4ac He meHee 10
YcraHoBneHHasi MoLHOCTb, kKBT/yac 22
CkopocTb ABwKeHMs ckpebka, M/MUH He 6onee 5
[nvHa TpaHcnopTupoBaHusi, M Nno COrnacoBaHuIO C 3aKka34yuKkoM
Pasmep HaBo3HOro kaHana, Mm:
LUIMpUHa 820
rnybuHa 1500

KomnnekT obopynosaHus 4 MEXaHUYECKOro yaaneHus HaBo3a C NnocneaytoLemn ero
MOrpy3ko B TPAHCMOPTHOE CPEACTBO BKIOYAET TaKKe LUTaHroBbIe TPAHCNOPTEPbI U Ckpenep-
Hble ycTaHoBkK (Tabn 2.32).

Asmomamu3duposanHbill WumaHz0ebill mpaHcnopmep [26] npeaHasHadeH aAns nepeme-
LLEHMS NMOACTMNOYHOro UK 6ecnofCTUIIONMHOTO HABO3a B OTKPLITLIX MW NEPEKPbITbIX peLueT-
Kamu kaHanax wmpmHon o 500 MM CO BCEW ANWHbI XKMBOTHOBOAYECKOrO NOMELLEHNSA K MECTY
BbIFPY3KM — B MOMEPEYHbIN KaHars, pasMeLLeHHbIN B TopLe Uin cepeanHe nomeluenms. OTHo-
CUTCS K CTaLMOHapHOMY TUMYy, C BO3BPATHO-MOCTYNaTeNbHBIM NEPEMELLEHNEM CUMOBOTO KOH-
Typa, MMLpaBnMyYeckMM NPUBOLOM, aBTOMaTUYECKMM BKMOHYEHEM B paboTy 1 peBepcoM cu-
TIOBOrO KOHTYpa.

B 3aBncMMOCTM OT MecTa pasMeLLeHMS NOMNePeYHOro KaHana B NnpoAosbHbIX YCTaHaB-
nmBatoTCs cKpebku, OTKMOHSOLMECS B pa3Hble CTOpOoHbI. LLlar pacctaHoBkm ckpebkoB, AnvHa
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pabo4ero xoga CUIoBOro KOHTypa BbIOUPaKOTCH B 3aBMCUMOCTU OT YCMOBUI NPUMEHEHNs (Mno-
NOBO3PaCTHOM BWA XMBOTHbIX, TUM W KONMYECTBO MPUMEHSIEMON MOACTUNKM, [,anbHOCTb
TpaHCNoOpPTUPOBaHNA U T.4.).

Twn cMNoOBOro KOHTypa — NeHToYHo-LenHon. MpoaonbHble BETBU — CTanbHasa NeHTa, B
30He 00BOAHbIX OrOKOB — Uenb. Tvn NpMBoAa — rMAPaBANYECKUA, BKIOYAIOLMIA: HACOCHYIO,
CUIOBbIE rMAPOLMNMHAPSI, 6ok ynpaBneHua ¢ aneMeHTammn asTomatusaumn. OamH cMnoBown
rmapoumnungp obecneunsaet paboTy KOHTYpa Ha ABa NPOAONbHbIX KaHana oT OA4HOW Hacoc-
HOM MOXET ObITb 3anUTaHo A0 5 rMapPOUMNUHAPOB. YCTaHOBNEHHAA MOLLHOCTb NPMBOAA MA-
poHacoca ot 1,5 go 3,0 kBT B 3aBUCMMOCTM OT TMNa U KONWUYECTBa OAHOBPEMEHHO BKNHOYae-
MbIX B paboTy CUIOBLIX rMAPOUMNAMHAPOB. BNok ynpaBneHWs BKIOYaET CUIOBYHD CXeMy
HACOCHOW CTaHLUMM N MUKPONPOLIECCOpP, HacTpanBaeMbI Ha Nobylo NporpamMmy 1 aBToMaTu-
YECKUN pexkmm paboTbl.

JocTonHcTBamMm TpaHcnopTepa ABMATCA OTCYTCTBUE AOPOrOCTOSLLMX U BbICTpOn3Ha-
LUMBAIOLLUXCA Y3MOB U feTanen; NpocTota o6cnyxmsaHns, BbICOKas HaeXHOCTb U PEMOHTO-
NPUroAHOCTb; MUHUMAIBHO BO3MOXHbIN NYTh TPAHCTIOPTUPOBAHMSA HaBO3a; OT O4HOW HacoC-
HOW CTaHLUmm o6CcnyXnBaeTcs nNo 5 NpUBoA0B TArOBLIX KOHTYPOB; LUMPOKasA BO3MOXHOCTb KOM-
NreKkTaumm pasnmyHbIMU SIIEMEHTAMWN C YYETOM KOHKPETHbBIX YCIOBUN NPUMEHEHNS.

Tabnuua 2.32 — TexHu4eckne xapakTepucTukm obopy0BaHMsA AN MEXaHUYECKOro Cro-
coba ypaneHus Haeo3a u3 nomeLeHnn [57]

TexHonornueckue XapakTepucTtuku

HaumeHosaHue | HasHauenue o6opy- | ppounseoau- MoLL- 6H3Pa-a
o6opynoBaHusi AOBaHNA TENLHOCTD, HOCTD, Macca, | boTka H
Kr oTKa3,
T/4 KBT,
yac B rog
Bo Bcex 30Hax ansa
KWT-b-100 | YASTSHVA HaBO3a V3 46 8,0 800 800
NOMELLEHUIA  CBUHO-
BOAYECKMX hepm
Bo Bcex 30Hax ansa
yAaneHus Haso3a W3
TpaHcnopTep HaBO- | MOMELLEHWA  CBMHO-
30yb6opouHbii TCH- | Boaveckux cepm ¢ 4,5 4 1415 55,1

160 OAHOBPEMEHHON no-
rPY3KOW B TPaHCNoOpT-
Hble cpefcTBa

Bo Bcex 30Hax ans
yAaneHus Haeosa M3
NOMELLEHNA  CBUHO- 1235-
BOAYECKMX q.)eva c 4.8-51 4,5-52 1550 200
OLHOBPEMEHHOW Mo-

rPy3Kom B TpaHCMopT-
Hble cpeAcTBa

TpaHcnopTep HaBo-
30y6OpOUHbIN C
KPYrno3BeHHbIM TH-
nom yenu TCH-80
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OKoHYaHue mabnuusi 2.32

Bo Bcex 30Hax Ans 1600-ro-
yaaneHus Haeo3a u3 4 Haropu- | pW3OH-
TpaHcnopTep HABO- | NOMELLEHUA  CBUHO- 30HTanb- Tanb-
30y6opouHbin TCH- | Bogyeckux depm ¢ 4,0-5,5 HoM 1 1,5 HbIA 1 213
3,06 OlHOBPEMEHHOW Mo- Ha HaKmnox- 530-
rPy3KON B TpaHCNopT- HOM HaKnoH-
Hble cpeacTea HbIA
Bo Bcex 30Hax ansa 1,5 ans
yAaneHus HaBo3a us- LUMPUHBI 500
ABTOMaTU3NpPOBAH-
noA LenesbIX MOMNoOB kaHana 2,5 (oavH
Has ckpenepHas . .
CBVHOBOAYECKUX M; KOHTYPp: Bonee
yCTaHOBKa C rma- 35
depm C OAHOBPEMEH- 3,0 ans 2 Ka- 1800
paBrNYECKUM Npu-
HbIM OBCnyX1BaHWEM LUIMPWHBI Hana no
Bogom CIr-2
OAHUM  TUAPOMPUBO- kaHana 4,0 75 m.
AOM A0 4 KaHanos M;
TpaHcnopTep gnst | Bo Bcex 30Hax B ue-
norpyskn TBEpAON | Xax AN pasgeneHuns 9,0 3 1100 2500
hbpakymmn HaBosa | HaBo3a Ha hpakyum

CkpenepHas eudpasnu4eckass ycmaHoska CI-2 npepHasHadeHa ons nepemMelleHus
HaBo3a B KaHanax LUMPWHOW A0 4 M CO BCEM A MNHbI XKMBOTHOBOAYECKOTO NOMELLEHUS K MECTY
BbIFPY3KN — B TOPLUE UMK B cepeanHe nomelyeHns. OTHOCUTCH K CTaumMoHapHOMyY Tuny, BO3-
BPaTHO-MOCTYNaTenbHOro AeCTBUS, MOLIaroBoe nepemelleHmMe TpoCo-LIeNHOro KOHTypa, C
rMAPOMEXaHUYECKMM PEBEPCOM CUIOBOTO KOHTYPA U MEXaHUYECKUM PEBEPCOM CKpenepa Ha
KOHUax xoja. B KoHCTpykuum ucrnonbayetcsi ckpenep rnakkoBoro Tuna (MoBOPOTHbIE
cKpebku), MeEXaHN3M CLIENMEHNS C NEHTOW, aBTOMaTNYeCKNe peBEPC M KOHEYHas OCTaHoBKa.

B 3aBMCUMOCTM OT MecTa pasMeLLeHWsI MONEepPeYHOro kaHana B NpoAosibHbIX MOXET
yCTaHaBnMBaTLCSA O4MH UK ABa ckpenepa. Tun TAroBoro KOHTypa — Tpoco-LenHol. Mpogonk-
Hble BETBU — cTanbHasa neHTa 50x5 MM, nonepeyHbie y4acTkv — Taroeas uenbs. Tyun npusoaa —
rMapPaBNMYECKMIA, BKIFOYAIOLWMIA HACOCHYHO M MPUBOAHbIE CTaHUMKM (1 NPMBOAHAS CTaHUMSA — Ha
2 kaHana (ckpenepay); 1 HacocHas cTaHums obcnyxumeaeT fo 5 npusogos (80 10 ckpenepos)).
Cxkopoctb pabouero xoga ckpenepa, m/c — 0,08...0,1. MpogomkuTensHOCTL yOopKN HaBo3a 13
OfHOr0 KOHTYpa (2 KaHana cTaHaapTHOM ANWHbLI 75 M) cocTaBnseT 40...45 MUHyT.

Brok ynpaBneHvsa BKIHOYAET CUMOBYHO CXEMY HacOCHOW CTaHLMM WU MUKpOMpoL,eccop,
HacTpanBaemebli Ha fobyo NporpaMmMy 1 aBTOMaTUYECKUIA PEXUM paboTbl YCTaHOBKM.

JloCTOMHCTBaMM YCTaHOBKM ABMSIOTCA 3aMeHa A0pPOrocTosALWmMX U BbICTpoM3HaLLMBato-
LUMXCS Lienen U TPOCOB TSArOBOrO KOHTYPa Ha MeTannmnyeckyto nosocy 1 obenyxmnsaHme ogHoM
rMapoCTaHUMEN HECKOMbKINX (40 5) NPYBOLOB TArOBbLIX KOHTYPOB.

Mpu mexaHn4yeckoM cnocobe yaaneHMs HaBo3a U3 NOMELLIEHWS ero TPaHCNopTUPOBKa
K MECTY XpaHEeHMs OCYLLECTBNSETCS TPaHCMOPTHLIMUY cpeacTBamm (Tabn. 2.33) [57]
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Tabnuua 2.33 — TexHM4eckne xapakTepuUCTUKA CPEeLCTB TPaHCNOPTUPOBKX HaBo3a npun me-
XaHu4eckom crnocobe ero yaaneHusi 13 noMeLLEHWS.

TexHONorn4yeckne xapakrepucTuku
O6opyaoBa- HasnaueHue npousBoauTenb- MOLL- macca, Hapa-
HOCTb, T/Y HOCTb, Kr 6oTka Ha
Hue obopypoBaHus
kBT, OTKas, yac
B rog
KoHTelrHep Anst | Bo Bcex 30Hax Ha
nepeBo3Ku hepmax ¢ MmexaHu-
HaBo3a YECKUMMN CUCTe- 15-20 - 1750 -
Mamu y6opkm
HaBo3a
Camonorpys- Bo Bcex 30Hax Ha
YUK C KOMMIEK- hepmax u kom-
TOM CMEHHbIX nnekcax. Ans 550 (6e3
pabounx opra- | YMCTKM HaBO3HbIX 12 i TpaK- 2000
HoB CY-®-04 | npoxoaos, nnowya- T0p2)
B OK, MOrpy3kn v
neperpysku
HaBo3a

[ns nepemeLLeHms XnLKoro Haeosa U3 NOMELLIEHNSA K HAaBO3OXPaHUNULLY NPUMEHAIOTCS
yctaHosku Tuna YTH, MYH, Hacocel HUW, HLB, HXXH n ap. (tabn. 2.34).
MAopOCMbIBHBIE CUCTEMbI HABO30YAANEHUA HE CMOTPA Ha pAA NPevMMyLLEeCcTB nepej
ocTanbHbIMK, TPEOYIOT BONBLLIOrO pacxoda BOAbl U AOMOMHUTENBHLIX 3aTpaT Ha peuunpKyna-

yuto.

Tabnuuya 2.34 — TexHUYEecKne xapakTepuUcTMkn 0BOopyaoBaHuA AN TPaHCNOpTUPOBaHMSA
JKMAKOrO HaBo3a B HaBo3oxpaHunuwle [57]

TexHONOrM4Yeckne xapakTepucTukm

HaumeHoBaHue HasHauyeHue o60py- nponsBoANTENt- mow- |macca, Hapa-
HOCTb, T/4 HOCTb, Kr |6oTka Ha
obopyanoBaHUA AOBaHUA
kBT, OTKa3, Yag
B ropg,
YcraHoBka gns Bo Bcex 3oHax ans
TpaHcnopTuMpoBa- TPaHCNOPTUPOBAHMS 20 22 1400 80
HWS HaBO3a B HaBO- no Tpy6am HaBo3a
30XpaHunmLe BNaXHOCTbIO He Bonee
YTH-®-20 90% OT noMeLLeHUs K
HaBO30OXPaHUMULLLY
YcraHoBka ans Bo Bcex 30Hax Aans 10-20 15 2050 70
TpaHcnopTnpoBa- TpaHCNopTUPOBaHWSA
HWA HaBo3a B HaBo- | No Tpybam nogCcTUnoy-
30XpaHunuLle Horo u B6ecnoacTunoy-
MyH-10 HOro HaBo3a OT (hepm K
HaBO3OXPaHWUIULLY Ha
paccrosiHue 500 m
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OkoH4yaHue mabrnuybi 2.34

TexHonornyeckmne XapaKTepucTuku

npousBoauUTernb- Mmow- |macca,| Hapa-
HaumeHoBaHune HasHauyeHune obopy- P A w ’ P
HOCTb, T/4 HOCTb, kr |60TKa Ha
obopyaoBaHus AOBaHUA
kBT, 0TKa3, 4ac
B roa

Hacoc yeHTpobex- | Bo Bcex 3oHax Ha koM-
HbIA C U3MEnbUUTE- | MeKcax NPOMbILLNEH- 100 11 400 3000
Tenem HUWN-®-100 | Horo Tuna ¢ rugpasnu-
YEeCKUMU cucTemamm
y6opku HaBo3a

Hacoc gns nepe- Bo Bcex 3oHax Ha dep- Oo 200 18-22 410 800
Kauku 6ecnoacTu- max ¢ 6ecnoacTunoy-

JIOYHOrO HaBo3a HbIM COAEPXKaHUEM >KU-

HLUB-®-2 BOTHbIX

Hacoc ans xungkoro | Bo Bcex 3oHax Ha dep- 200-300 22 1045 200

HaBo3a HXKH-200A | max ¢ 6ecnogcTunou-
HbIM COAEP>KAHNEM XXU-

BOTHbIX
Hacocbl koHconb- | Bo Bcex 3oHax Ha dep- 50-125 5,56-22 200- 800
Hbl€ rOpPU3OHTanb- [ Max n KoMnnekcax c 400
Hble O4HOCTYMEHYa- | rMapaBnUYECKUMU CU-
Tble Tuna CM (Tuno- cremamm y6opku
pasmMepHbIi psia) HaBo3a
Hacocbl  LeHTpo- | Bo Bcex 3oHax Ha dep- 10-200 1,5-30 35- 750
OexHble (TUNopas- | Max U KOMMMekcax ¢ 400
MepHbI psg) rmapaBnMyeckKuMm cu-

cremamm y6opku
HaBo3a

MpakTuka aKcnnyataumMm camocnnaBHbIX CUCTEM NOCTOSHHOMO AENCTBUS Tak XXe UMeeT
PS4 CYLIECTBEHHbIX HEAOCTATKOB — 3TO, NPEXAE BCEro, 3aunnBaHUe HaBO3HbIX KaHamnoB U
BaHH ocTatkamu TBEPAOW hpakumm, YTO BbIHYKAAET NPOBOAUTE UX NEPUOAUYECKYIO YMCTKY.
Mpw 3TOM BO3HMKAET HEOOXOANMMOCTL MoAbema Lenesbix Nonoe. MNMpu ncnonb3oBaHWUN WK-
OepHbIX 3aCNOHOK B arpeCCMBHON cpefe YacTo HabnogaeTca pasrepmeTusaums KaHasnos.

Hanbonee nepcnekTMBHON anpoBbupoBaHHOW CUCTEMOMN yAaneHWs HaBO3HbIX CTOKOB
ABMNAETCA camMoTeyYHasi cucTeMa NepUognYecKoro AEUCTBUS C UCNONb30BaHWEM MONMHOCTBLIO
WM YaCTUYHO LLENEBbIX MMACTUKOBLIX UM BETOHHBLIX MOMOB U TPAHCNOPTUPOBKN HABO3HbIX
CTOKOB MO NONUMEPHBIM TpybaMm C «aHTUNPUIUNAOLLIMMY MOKPbITUEM.

OTa cuctema BNUCBIBAETCA B TEXHOMOTMYECKME TpeboBaHUA U3ONNPOBAHHOMO coaep-
KaHUS KaXKaoW TEXHOMOMMYecKon rpynmel, obecrneumsaeT cobnogeHme npuHUMna «Bce Ceo-
©0LHO - BCe 3aHSTO», NpeAycMaTpuUBaeT MMHMMarbHbLIW pacxof BoAbl, YCTpaHsieT Nnpobnemsl
OTINOXEeHMA TBEPAOWN dpakumm HaBo3a N oBecrneymBaeT CHWKEHME 3aTpaT No CPaBHEHUIO C
LPYTMMU CUCTEMaMM YA aneHNsi HaBO3HbIX CTOKOB.

B Haluen cTpaHe HOpMaMmK TEXHOMOMMYECKOrO NPOEKTUPOBaHUS CUCTEM yaaneHns, ob-
paboTky, 0bessapaxmnBaHus, XpaHeHNs N yTUNM3aumMm HaBo3a NPeaycMOTPEHbI criegyowme
TpebosaHus.
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Cuctema yfaneHns, o06paboTkv, XxpaHeHusi, obeszapaxuBaHusa v yTuamsauuy Haso3a
[o/mkHa obecneymBaTtb MCNONb30BaHWE MPOAYKTOB €ro nepepaboTky B Ka4yecTBe opraHuye-
CKMX YA06PEHNA, MUHUMaNbHBIA pacxof BOApl, BbINO/HEHWE BeTepUHapHO-CaHUTapHbIX, ca-
HUTapHO-TUTMeHNYecknx TpeboBaHnii 1 OXpaHy OKpyXatoLeli cpeabl.

3TN OCHOBHblE YCMI0BUS [O/DKHbI ObIThb MOMIOXEHbI B OCHOBY 3KCMyaTtauuum CUCTEMbI
HaBO30yJa/IeHnsi Ha /I060M CBMHOBOAYECKOM MPeAnpUSaTUN.

Bbi6op cncTeMbl HABO30YAANEHNS AO/KEH NpegycMaTpuBaTh cneuvann3aumio Xo3ai-
CTBa, MOLLHOCTb, TEXHO/IOTUIO, TMAPOreosiornyeckme ycnoBus, penbed MecTHOCTU.

HaBo3onepepabartbiBatolime yyacTkn crnefyeT pacnonaratb Mo OTHOLUEHWIO K XWBOT-
HOBOJYECKOMY OGBEKTY W XWION 3acTpoiike C MOABETPEHHON CTOPOHbI FOCMOACTBYHOLMX
Hanpas/ieHunii BETPOB B TENJI0€ BPEMS roAa, a Takke Hke BOA03a60PHbIX COOPYXEHUI 1 Npo-
U3BOACTBEHHON TeppuTopum (puc. 2.49). O653aTeslbHbIM YCOBUEM CUCTEM HaBO30YyAaneHns
[O/KHa cTaTb ee aBTOHOMHOCTb.

CucTeMbl HaBO30YyAa/leHNs CBUHOBOAYECKMX NPeAnpuaTUil AO/MKHbI paspabaTtbiBaTbes
Ha 6a3e COBpPEMEHHbIX NPOrpecCuBHbIX 1 3WMEKTUBHBLIX TEXHONMOMNIA, TEXHUYECKMNX PeLLEHNT
TEeXHONOormyeckoro obopyposaHnsa. OHU JOKHbI 06eCneynTb 9KOHOMUYHOCTb CTPOUTENbCTBA
1 3KCnyaTaumMm COOPYXEeHUiA, NoAroTOBKY U UCMONb30BaHNE HaBO3a, ero pakuymii B KauecTse
OpPraHN4yeckoro yAaobpeHns cenbCKOXO3AWCTBEHHbIX YrOAWA 1 NOYBbI HEMOCPEeACTBEHHO WKW
nyTem MpPOu3BOACTBA KOMM/IEKCHbIX OPraHNYeCKUX UIn OpraHo-MUHepasbHbIX yA06peHuit, ne-
pepaboTky HaBO3a B BbICOKOKAYECTBEHHbIE OpraHuyeckme yaobpeHns u Ans nosyvyeHus BTO-
pUYHbIX NPOAYKTOB, 6e30TX0AHYI nepepaboTky M MaKkchManbHOe UCMOofib30BaHWe HaBo3a
NS BHECEHWSA B MOYBY, BbINO/IHEHME 300BETEPUHAPHBIX U CAHUTAPHO-TUTMEHNYECKNX Tpebo-
BaHWIi akcnayatauuy XX1UBOTHOBOAYECKUX NPEANPUATUIA NpyM MYHMMasbHbIX pacxofax BoApbl,
rapaHTMpoBaHHY0 OXpaHy OKpyXaloLleil NPUPoAHON cpefibl OT 3arpsi3HEHNs HABO30M W Mpo-
Jyktamun ero nepepaboTku, BbICOKWIA ypOBEHb MexaHu3auuu u aBTomMatmsauum npovsBoj-
CTBEHHbIX NPOLLECCOB yafleHns 1 NoAroTOBKM HaBO3a K MCMO/Ib30BaHMIO.

PucyHok 2.49 — JlaryHa gnsi c6opa HaBO3HbIX CTOKOB
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Pa3mepbl 3emMenbHbIX nnowaneli, Heo6Xo0ANMbIX AMs YTUIN3aUMM HaBo3a W CTOYHbIX
BOJ, B KAYeCTBE YA06PEHUs, 3aBUCAT OT MOLLHOCTU MPEANPUATUS U KOSIMYECTBA 3KCKPEMEH-
ToB. M/owaab CenbCcKOX03MCTBEHHbIX YTOAWIA fOMKHA GbITh AOCTATOYHON ANsi UCNOMb30Ba-
HUSI HaBO3a B KAYecTBe yA06peHUs. TeppuTopusi COOPYXEHWI AN NOAFOTOBKM HaBO3a K UC-
NoJsIb30BaHUI0 [0/MKHA BbITb OrOPOXeHa W OCBELLEHa, a Takke 6/1aroycTpoeHa.

PucyHok 2.50 — LiuctepHa Ans nepeBo3KN HaBO3HbIX CTOKOB

Ha Hux fomxHa 6bITb BbINO/IHEHA N/TAHNPOBKA, TEXHO/IOIMYECKUe Npoe3fabl C TBeEPAbIM
MOKpLITMEM, 06GEeCeUeHbl YKMOHbI U YCTPONCTBA A1 0TBOAA NOBEPXHOCTHLIX CTOKOB. Teppu-
TOpUsi AO/MXHA ObITb 3allMlLeHa fleco3alMTHOW nonocoit WwupuHoli He MeHee 10 M. Hesa-
rPAA3HEHHbIE NMPOW3BOACTBEHHbIE CTOKU MOTYT GblTb UCMO/b30BaHbl B CUCTEMaX 0GOPOTHOrO
TEXHUYECKOTO BOAOCHAGXKEHUsI Ha NPeanpusTUsiX nocsie NoAroToBku, o6ecneuyunsarolleil oT-
CYTCTBME WHMDEKLMOHHBIX 1 NapasuTapHbix 6one3Helt 1 fe3ofopalunio, Npyu COOTBETCTBYHO-
LLEEM TEXHWMKO-3KOHOMMNYECKOM 060CHOBAHWUMW 1 COFMlacoBaHUM C OpraHaMu rocyapCTBEHHOTO
BETEPUHAPHOrO, CaHWUTAPHOrO U 3KOSIOTMYECKOTO KOHTPO/S. BbiTOBble CTOYHblE BOAbl M3 OT-
[eNbHbIX CaHy3/10B, Pacno/loXeHHbIX B MPOU3BOACTBEHHbIX MOMELLEHMSIX, fonyckaeTcs c6pa-
CblBaTb B 3aKPbITble KaHasbl 471 HABO3a M NoMeTa. PacueTHoe cpefHECYTOUHOE KOMIMYECTBO
U BNIQXHOCTb 3KCKPEMEHTOB OT OZHOTO XXUBOTHOTO Pa3HbIX MOSIOBO3PACTHBIX TPy Npu KOpM-
NIEHUN CBWHEN NOMHOPALMOHHBIMU KOHLEHTPUPOBAHHBIMU KOPMaMu Ha CBUHOBOAYECKMX
npeanpusTUaX nprveeaeHsl B Tabnuue 2.35.
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O6Las 30MbHOCTL 3KCKPEMEHTOB cocTaBnAeT 15 %, NNOTHOCTb CyXOro BELLECTBA 3KC-
kpemeHToB — 1400 Kr/M3, coaepaHue Moum coctaenseTt 65 % OT o6LUen Macchl SKCKpeMeH-
TOB, CofepXXaHue Cyxoro BellecTsa B Moye — 17 % OT obLUel Macchl Cyxoro BeLLecTBa B
KCKPEMEHTaXx.

Tabnuua 2.35 — Pac4eTHOE CpesHEeCyTOYHOE KOMMYECTBO W BMaXKHOCTb 3KCKPEMEHTOB Ha 1
XNBOTHOE

CocTaB 3KCKPEMEHTOB
MonoBo3pacTHbIE rpynnbl
Mokasartenu IKCKpe- B TOM yucne
XMUBOTHbIX
MEHTbI Kan Moya
Xosiku Macca, kr 1.1 3,86 7,24
P BriaxHocTs, % 89,4 75.0 97,0
CeuHOMaTKN

- XOMOCTBIE Macca, kr 8,8 2,46 6,34
BnaxHocTb, % 90,0 73,1 97,5

- CVHIODOCHbIE Macca, kr 10,0 2,6 7,4
yriop BraxHoCTs, % 91,0 73.1 983
- HOACOCHBIE Macca, kr 15,3 43 11,0
A BriaxHocTs, % 90,1 731 96,8

MopocsaTta (BospacT, AHewn)

Macca, kr 04 0,1 0,3
26-42 BRaxHocTb, % 90,0 70,0 96,7
43-60 Macca, kr 0,7 0,3 0,4
BnaxHocTb, % 86,0 71,0 96,0

Macca, kr 1,8 0,7 11
61-106 BnaxHocTb, % 86,1 714 96,3

CBUHBW Ha OTKOPME (Macca, Kr)
Macca, kr 50 2,05 2,95
no 70

BniaxHoCTb, % 87,0 73,0 96,7

Sonee 70 Macca, kr 6,5 2,7 38
BnaxHocTb, % 87,5 74,7 96,9

CucteMbl HaBO3OYyAANEHUS U3 CBUHOBOAYECKMX MOMELLEHUA AOIDKHbI MpegycMaTpusarb
MUHMMarbHOE KONMYECTBO TPyAo3aTpaT, AanbHeNLWyto ero nepepaboTky, obessapakmeaHme, ra-
PaHTVPOBaHHYIO OXpaHy OKpyxatowlen cpegbl. CoopyKeHus cucTeM HaBo3oyparneHusi Heobxo-
AVMMO pacronaratb C NOoABETPEHHON CTOPOHY U HYBKE MO perbedy OCHOBHBIX MOCTPOEK.

Mpw NpoekTUPOBAHUN CAMOTEYHOW CUCTEMbI NEPUOANYECKOTO AENCTBMSA C MCNOMb30Ba-
HWEM MOSTHOCTLIO UM YaCTUYHO LLENEBbIX MIacTMKOBbLIX MOMOB U TPaHCMOPTUPOBKN HABO3HbIX
CTOKOB MO NONMUMEPHBLIM TPyDam C « aHTUMNPUNUNAIOLLMMY NMOKPLITUEM HEOOXOAUMO YYUTLIBATL
COOTHOLLIEHUE ANIMHBI U WMPWHBI HABO3HbIX BaHH, NMPOBOAUTbL TLLATENbHYIO MIAaHUPOBKY AHA
BaHHbI 6e3 yKNoHOB, pacnonaraTts No LEHTPY BaHHbI CIUBHOE OTBEPCTUE, PAacCUMTLIBATL EM-
KOCTb BaHHbI Ha [ ByXHEAEeNbHOEe 3amnonHEHNE.

Mpw pekoHCTPYKLMM CBUHOMEPM HEOBXOANMO NPUMEHSTL CAMOTEYHYHO CUCTEMY HaBO-
3oyaanenus. NMpogonbHble kaHanbl Heo6xoanMMOo NPOEKTUPOBATL C YKIToHOM He MeHee 0,005.
O6bem kaHanoB AoMKeH ObITb paccyMTaH Ha HAKOMIEHNE HABO3HbIX Macc He Bonee 30 gHen.
LLUnpunHa HaBo3HLIX kKaHanoB He MeHee 1M. [InnHa nonepeyHbIX kaHanoe (BaHH) 6-8 M. nunHa
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HaBO3HbIX KaHanoB Mpu caMoTeyHOW cucTeMe HaBo3oyaaneHus He 6onee 40 M. MuHumane-
Has rmyByHa npofonbHOro kaHana npu gnvHe 40 m 1,3 M. MpogonbHbIE KaHarbl enaTensHOo
pacnonaraTb B TEXHONOMMYECKOM Npoxoge (ranepee).

Mpu fe3nHEKLMU N MOMKE MOMELLEHUA HEeoBXOAMMO MCMONb30BaTh BbICOKOHAMNOP-
Hble MOeYHbIE MaLLWHBI, KOTOPbIE YMEHbLIAT NOTPeBHOCTL B BoAe, (aaBneHve ao 14 MMa,
npv pesnHdekummn 1,6 MlNa) Ans cokpalleHns konmyectTsa BOAbl MOXHO UCMOSNb30BaTL Ba-
pyaHT peLmpKynaumm HEeMHOULMPOBaHHON pakLmn.

HasosonpuemHuk Heo6xo[MMO pacrnonaraTte 3a npegenamu NPoV3BOACTBEHHON 30Hb!.
MpremHbIN pe3epByap HABO3ONPUEMHMKE LOITKEH ObiTe 060pYL0BaH peLueTKamMu ¢ 3a3opamm
He 6onee 50 MM 1 yCTpOMCTBamMM ANsi CMELLMBaHWS HaBO3HbIX Macc ANs NpeaoTBpaLleHns
BbINafeHua ocagka.

YananeHne HaBo3a 1 ero TpaHCNopTUPOBKa 3a Npedenbl X)XUBOTHOBOAYECKMX NOMELLe-
HWA MPOW3BOAUTCA MEXaHWYECKMMW TpaHcrnopTepaMu, rMapaBfMYeCKUMU CUCTEMaMU He-
NPEepLIBHOMO N NEPUOANYECKOro AENCTBUS, a TakkKe NpsAMbIM CMbIBOM BOAOW. B HacToslee
BpeMsi Hambonee nporpeccMBHOM CYUMTAETCS CUCTEMa HaBO30yAaneHWsi CamMoCriaBOM.
HaBo3Hble macchl HakannuBatoTcs B BETOHHbLIX UMM NNACTUKOBLIX BaHHax. CUCTeMbl HAaBO30-
yOaneHnsa oKasbIBaloT CEPbe3HOE BNIMSHME HA MUKPOKIMMAT B CBMHAPHUKE N 3PPEKTUBHOCTb
npou3BoACTBa npeanpuaTva. HaBosoyganeHve no npuHUMNy ruapocMbiBa UM MexaHuye-
CKOTO yAarneHnsl HaBo3a Yepes y3KkMe KaHaslbl B CTpaHax C pasBUTbIM CBUHOBOACTBOM He Mpu-
MEHSETCH B CUITy CBOEN HE3KOHOMUYHOCTU U HedddeKTUBHOCTIN. [ToronoBee COAEPXUTCA B
OCHOBHOM Ha LLEeNeBoM Mory Haj HaBO30OHaKOMUTENbHLIMW BaHHaMu, KOTopble ocBoboXaa-
t0TCA He pexe 1 pasa B 14 gHen.

CamoTeyHyt CUCTEMY HEMPEPLIBHOO AENCTBUS MOXHO NPUMEHATL NPW MCMNONb30Ba-
HMM CbIMy4nX CyXMX KOPMOB, 663 UCNONb3oBaHUA cunoca u 3eneHon maccbl. CamoteyvHas
cucTemMa NneproamnYecKoro AeNCTBUA MOXET NMPUMEHSATBCA BO BCEX MOMELLEeHNsX npu bec-
NoACTUNOYHOM COAEPXaHNN 3KUBOTHbIX.

mapocMbiBHAA cyCTEMa MOXET NPUMEHSTTLCA MPU JOOOM TUNE KOPMITEHUS, OfHAKO, OHa
TaK XKe, Kak U MEXaHWUYECKNE CUCTEMBI YAArNeHUsi HABO3a ABAETCH YCTApEBLLMM PELLIEHNEM.

MprmeHsieMas GOMbLUMHCTBOM POCCUMCKMX KOMMAHWIA CUCTEMAa HaBO30yAarneHVs BKITHO-
yaloT B cebs1 BaHHbI ANsi HakonneHus, TpyObl Ansi cnnaea HaBo3a W 3aKpbiBAOLME KNanaHbl, a
TaKke KOMIMIEKC HACOCHbIX YCTPOMCTB, HEOBXO0AUMBIX ANA 3aKaykn HAaBO3a B HABO3OXPaHUNMLLE.
Haeo3 ypansetcs 6e3 rugpocMbiBa. Yepes wjenesot Non OH NpOTanTbIBAETCA >KVBOTHBIMU B
BaHHY, OTKyAa CaMOTEKOM MonaaaeT B HABO3OMPUEMHMK.

Cuctema npocTa B yCTaHOBKE U MOXET ObITb NpuUMeHeHa B 3aaHunsx Ntobon koHdury-
pauumu.

Moa kaxabiM PAAOM CTaHKOB MNW 3aroHOB pacnonaralTCs HaKoMUTENbHbIE BaHHbI
(puc. 2.51).
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PucyHok 2.51 — BaHHa CO C/IMBHOIN NPO6KOI

PucyHok 2.52 — YCTpONCTBO HaBO3HbIX BaHH

CBepxy BaHHbl MepPekpbIBAOTCA pelleTkaMu. B kaxAoi BaHHe Haxo[uTCA TPOWHWK C
nNpo6Koi. TPONHWKM CBsi3aHbl MexAay coboli Tpybamu n3 nonvBuMHWAXNOpMAa, obpasys cu-
CTeMy CaMOCM/IaBHOW TPAHCNOPTUPOBKM ¥ yaaneHns Haso3sa u3 3gaHus (puc. 2.52, 2.53).

Mepepg HayasioM aKcnyaTalMn HOBOIM BaHHbI HEOOXOA4MMO 3ano/IHUTL ee BoAol Ha 10
CM. 3aTeM OHa 3arnosiHAeTCs HaBo30M. B npouecce 6poxeHUs BblAEeNEeHNS XNBOTHbLIX NpeBpa-
LwatoTcs B kuceneobpasHyto maccy. Ha 15-i geHb nocne Hadana MCNONb30BaHUA BaHH HEO06-
XOAMMO MPOBECTU MX 04MCTKY. [pu NoMoLLM cneLmanbHOro Kproka BbigeprusaeTcs npobka us
TPOiHMKa, B 06pa30BaBLUYIOCA MyCTOTY B lAMWHAPHOM NOTOKE PaBHOMEPHO CTEKaeT HaKonmBe-
lwascs macca; fjasiee, noctynas B Tpyby, YNOXeHHY nof yknoHoMm (5 MM Ha 1M Tpy6bl),
HaBO3Has Macca TPaHCNOPTUPYETCH K LieHTPasibHOMY KOMIeKTopY.

HaBo3, KoTOpbIlii HakanMBaeTCs B BaHHAX, MOCTYNaeT U3 CBMHAPHWKA B HABO30XpaHu-
e, T.K. Heo6X04MM Nepuof 0 ero BHECEHWA Ha nons. YTunusauus Haso3a npoucxoauT B
€eMKOCTSIX, B KOTOpble MOCTynaeT HaBO3 Moc/ie ero roMoreHn3aLmmn ¢ NCnosib3oBaHnem craum-
OHapHbIX UM MOBUMBHBIX MUKCEPOB.
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PucyHok 2.53 — CTaunoHapHblii MUKcep, nnacTukoBas Tpy6ka 1M TPOMHMK C NPOOKOI

CamoTeyHasa cuctema He TpebyeT [0MNONHUTENIbHOrO pas3basneHns UCXO4HOro HaBo3a
BO/ZOW, HO HafeXxHas paboTa cucTembl obecneymBaeTcs nLlb NpU:

- 6ecnepeboHOM KOPMIEHMN XMBOTHbIX TO/TIbKO COaiaHCUPOBaHHbLIMU KOMOMKOpMaMu
TOHKOro nomona,

- NPW OTCYTCTBUM BCAKOro pasbas/ieHns UCXOAHOro HaBo3a BOAOW U3 HEUCMPABHbIX MNO-
WIOK, APEeHaXHOW BOAOW nocne Molikn o60opyaoBaHus,

- Npy OTCYTCTBMM MONaJaHUs B UCXOAHbIA HABO3 MOCTOPOHHUX BK/IKOYEHWI 1 NPEAMETOB,

- NPy NPaBUIbHOM BPEMEHW NycKa CUCTEMbI: NPV NPUOGPETEHNN HABO3OM peosiornye-
CKMX CBOWCTB, HO [0 BblNafeHns ocagka.

Mpu ruapaenuyecknx cnocobax yganeHns Hasosa cnegyeTt npegycMaTpuBarb BEHTU-
NAuMI0 KaHauioB. MexaHnyeckve cnocobbl yaaneHus v TpaHCNopTMpPOBaHWs Haso3a criegyet
NpoeKTMpoBaTb Ha NPeanpuUATUSaX, KOTOpble UCMO/b3YT NOACTUKY U KOpMa CO6CTBEHHOMO
Npon3BOACTBa C 60MbLUNM YAebHbIM BECOM COYHbIX KOPMOB, @ TakxXe NuLeBble OTXOAbI.

LvpunHa n rnybuHa NpPOLO/IbHBLIX KaHa/I0OB MPW MexaHU4eckux crnocobax ypaneHus
HaBo3a [O/PKHbI COOTBETCTBOBATb pasMepam MNPUMEHAEMbIX MeXaHudyeckux cpefcts. [Mpu
YCTPOICTBE KaHaoB TpaneueBuAHOIo CeYeHUst YKIOH GOKOBbIX CTEHOK JO/KEH ObiTb He Me-
Hee 60°.

O6beM NpPoAONbLHOrO KaHasa AO/MKEH NPUHMMATBLCA 13 pacyeTa cbopa ABYXCYTOYHOro
KonunyecTBa HaBo3a. KaHas fo/mKeH 6biTb MEPEKPbLIT PELLETKOIA.

CaMOTeUHYI0 CUCTEMY HaBO30Yy[aNeHs HeNPepbIBHOIO AEWCTBUA cnefyeT NpUMeHsTb
B CBMHApHUKaXxX Npy KOPMIEHUM XXMUBOTHBIX TEKYUMMU U CYXMMKU KOpMamy 6e3 UCMonb30BaHmsA
KoMbucunioca v 3e1eHO maccbl. HagexHasa paboTa cucteMbl 06ecneynBaeTcs Npu BAaXKHO-
CTU NONYXunaKoro Haso3sa 88-92% un UCKIOYEeHMM nonajaHna KOPMOB B KaHaslbl. [poaonbHbie
KaHa/bl cnefyeT NPOEKTUpoBaTb C YKIOHOM He MeHee 0,005. O6bem NpPOAOSbHbLIX KaHa10B
[OKeH obecneumBaTb HaKoMIeHNe HaBo3a B TeueHne He 6onee 30 AHEN.
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B KoHUe NpofonbHbIX KaHaMoB, rae OCYLLECTBRSIETCS BbIMyCK HABO3a B MOMepeyHble
KaHanbl 1 NOoTKK, y LMBepoB, WinpuHa KOTopbIx npesiwaeT 1,0 M, LonyckaeTCs CyeHune npo-
LONbHbIX KaHanoB. Ha CBMHOBOAYECKMX NMPeanpUSTUSIX MPY KOPMIEHUM XMBOTHBIX KOHLLEH-
TPUPOBAHHBLIMM KOMBUKOPMaMM LOMNyCKaeTCsl MPUMEHEHNE CaMOTEYHON CUCTEMbI HABO30Ya-
TNEHWSA NEePUOSNYECKOTO JENCTBUS CEKLMOHHOMO TWUMa C YCTAaHOBKOW MO ASNMHE KaHaroBs rnorne-
PE4HbIX NEePEropos oK.

MMOPOCMBIBHYIO CUCTEMY YA aneHUst U TPaHCNOPTUPOBaHUSI HaBo3a A0MyckaeTcs npu-
MEHSITb B UCKMFOUMTENBHBIX CNyYasiX, TONbKO NMPW PEKOHCTPYKLMU 1 pacLLIMPEHUN KPYTHBIX CBU-
HOBOAYECKUX NPeAnPUATUI (54 1 Bonee TbIC. CBUHEN B rofl) Npy HEBO3MOXXHOCTU MPUMEHEHNS
LpYrMx crnocoboB N TEXHUYECKMX CPEACTB AN YAaneHWa HaBo3a, a Takke C y4eToM yTunmaa-
LM BCEX €r0 KOMMOHEHTOB.

Mpw ycTponcTBe BEHTUNALMOHHBIX BO3AYX03ab0pOB B HABO3HbIX KaHanax riyouHa aTmx
KaHanoB MeXAay HM30M peLLeT4aToro nomna v MakcMmarnsHbIM YPOBHEM MOBEPXHOCTU HaBO3a
B Ha4asnbHOW 4acTi kaHanoB (3a UCKIOYEHWEM MAPOCMbIBHON CUCTEMBI) AOMMKHA YBENUYU-
BaTbCs ANA CUCTEMbI MEPUOANYECKOrO AencTBMSA - Ha 350 MM, ANSA CUCTEMbI HENPEPLIBHOMO
Jencteuns - Ha 250 Mm.

MonepeyHble KaHanbl, K KOTOPbIM MPUMbIKaOT MNPOAOIbHbIE, PEKOMEHAYETCA NMpokKna-
LbIBaTb NOA KOPUAOPaMK, pasfensioyMmM CeKUMU COAEPKaHUS XMBOTHbIX. 3a npeaenamm
XNBOTHOBOAYECKMX MOMELLEHNA NonepeyHble KaHarnbl (KONneKTopbl) AOIDKHbI BbIMOMHATLCA
n3 Tpy6 anametpom He meHee 500 mm. lMepexop kaHana B TpyOy AOMKEH OCYLLECTBMATLCA
nnasHo ¢ nepenagom 0,1 M. B kaHanax cnepyeTt yctaHaBnuBaTh BbITSXKHBIE CTOSIKU JMaMeT-
pom 150 mm yepes 50 M. MNepenan B MecTax NpUMbIKAHUS NPOAOIbHLIX KAHArOB K nonepey-
HbIM AOKeH cocTaBnATb He meHee 300 Mm.

YKnoH nonepeyHbIX kKaHanos B npegenax 3gaHus Npu CaMmoTEYHOW CUCTEME Nepuoaun-
YECKOro JeNCTBMS B 3aBUCMMOCTU OT pasMepOB KaHamnoB, BNaXHOCTU HaBo3a, penseda v rua-
poreonoruyeckmx ycrnosuin cnegyeT npuHmmate 0,01-0,30. Mpu camoTeyHon cucteme Henpe-
PbIBHOIO AENCTBUS B NpeAenax 34aHvn A0 NPUEMHbIX eMKOCTEN AOMycKaeTca NPUMEHEHne
ronepeyHbIX KaHarnos ¢ NopoXkkoM 6e3 yknoHa; ux rnybuHa B 3TOM crnyyae fosmkHa obecne-
YMBaTb BO3MOXHOCTb CO3AaHMsA MMapaBNnUYECcKOro yknoHa nosepxHocTun Haeo3a 0,02 6e3 06-
pasoBaHua NoAnopa HaBo3y, BbITEKaoeMy U3 NPOAONbHbIX KaHaMNoB.

B nomeLlleHnsix B MecTax NpUMbIKAHUS NPOAOSIbHLIX KaHAaNoB K MornepeYHbIM cne-
LYeT npegycmaTtpusaTb CMOTPOBbBIE JOKW, a N0 Tpacce KOMNeKTOPOB BHE 34aHUSA CMOTPO-
Bble KOMOoALbl, KOTOpble AOMXHbI BbITb PACNONOXeHbl HA paccTosiHUKM He Bonee 50 m apyr
oT apyra. JuameTp KonoaLeBs AopkeH ObITe HE MeHee 1 M. B konoauax ¢ npycoeanHeHNem
W NOBOPOTOM OTBOAAWME TPYObl AOMKHbI YknagbiBatees Ha 0,1 M rnybxe, yem noaBo-
ASlMe, C nnaBHbIM nepexoaom notka, 6e3 yctynos. [MOBOPOTHI NOTKOB AOMKHbLI BbINOI-
HSATLCS paguycom He MmeHee 1,5-2,0 anameTpa TpyObl. B KOHUE npoaonbHbIX KaHanos cne-
LyeT npefycMaTpuBaTh yCTaHOBKY LUTOPOK AJ151 UCKMHOYEHWS CKBO3HSIKOB M MPOHUKHOBEHUS
BPEA4HbIX ra3oB 13 MarncTparsbHbIX KaHanoB XUBOTHOBOAYECKUX MOMELLEHWIA, a Mpu rMapo-
CMbIBHOW CUCTEME - YCTPOWUCTBO rMapo3aTtBopoB. Mx ycTaHoBka JOSDKHA pellaTtbes COB-
MECTHO C CUCTEMOW BEHTUMALMM.

Mpv NoANONBHOM XpPaHeHUM HaBO3a KOMMYECTBO YA ansemMoro Bo3ayxa 13 noanonbHbIX
HaBO30XPaHUIULL, LOMKHO ObiTe He MeHee 50% MUHMMAaNBHOIO PacyYeTHOro BO3AyX00OMeHa.

TpaHCcnopTMpOBaHWe HaBO3a OT KUBOTHOBOLYECKUX MOMELLEHUA [O COOPYKEHMUNA
cBopa, KapaHTUHMPOBaHWSA 1 NMOArOTOBKM €ro K UCMonb30BaHWI0 AOMKHO OCYLLECTBNATLCH B
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3aBWCUMMOCTU OT NPUHSATOrO cnocoba yaaneHus Hasosa. MobunbHbIM TPaHCMOPT crieayeT nc-
Monb30BaTh AN TPAHCNOPTUPOBaHWS MOACTUNOYHOrO, NOMYXMUAKOrO U XMAKOro HaBo3a.

MapaBnuyeckniA TPaHCNOPT CreayeT NPUMEHSTb ANS TPEHCMOPTUPOBEHWS XWUOKOrO
HaB03a, HaBO3HbIX CTOKOB, XWAKOW opakumm 1 LPyrux NPOAYKTOB OYUCTKM W nepepaboTku
HaBO3HbIX CTOKOB. Ha mpeanpusTuaX C ruapasnMyeckumn criocobamu ypaneHus Hasosa
HaBO30ONPUEMHUKN (MPMEMHbIE pe3epByapbl) AOMKHbI ObiTe 060pYAOBaHbI CTALMOHAPHBIMU
MeLLankamu-roMoreHnsaTopamMmm 1 Hacocamuy ANns NepeMeLlMBaHnsa HaBo3a vy NepeKaykn ero
Ha CoOopyXeHMs 06paboTkM 1 NOATOTOBKM K UCNOMNBb30BaHWIo (puc. 2.54).

A b

Puc. 2. 54 OBopyaoBaHue And NepemMeLLMBaHNS U NepeKaykn HaBo3a Ha COOPYKEHNS
o6paboTtkm: A) CTaumoHapHas mewarnka; b) MorpyxHol Hacoc

[ns nepekaykn XMAKOro HaBO3a, HAaBO3HbIX CTOKOB W XXMAKOW dopakumn cneayeT mnc-
Nnosnb30BaTh MOrpyKHble U deKkanbHble Hacockl. [na nepekayuky XMOKOro HaBosa cnepyet
npegycMaTpuBaTh HaCOChk! C U3MeENbYaloLLMMK yCTponcTBamn. FopusoHTanbHble Hacockl crne-
LYyeT ycTaHaBnMBaTh Nog 3anveoM. [na nepekaqkm Xnakon pakumm HaBo3a B 3aBUCUMOCTM
OT Nepuoaa roga v NPOAOIPKUTENbHOCTU SKCNSyaTaumm A0rycKaeTcs Ucnonb3osaHue c6opHo-
pasbopHbIX M CTaumnoHapHbIX Tpybonpoeogos. [Ans Tpybonpoeogos, paboTarowmx npy gae-
neHun o 1,0 MlMa (10 atm), cnegyeT NpuHMMaTh acbecTOLEMEHTHbIE, YyryHHbIE, xenesobe-
TOHHbIE M NnacTMaccoBble TPyObl. [lonyckaeTca npoknajka cTanbHbIX TpybonpoBosoB.

C uenbto cknoveHUsi obpa3oBaHnsi ocaaka BHYTPWU HanopHbIX Tpyd crieayeT npeay-
cMarTpmBaTb HE3aUNSOLLME CKOPOCTU [BYDKEHNUS XKUAKOCTU.

TpaHcnopTMpoBaHMe 6ecnofCTUNOYHOrO NoMeTa MeXaHUYeCckUM TPaHCMOopPTOM Ccre-
AyeT OCYLECTBNATb NO YTEMEHHbIM ranepesm, PacronoXeHHbIM HUXKe HYNeBOW OTMETKN U
BbINOMHEHHbIM C MMAPOU3ONSLIMEN, UCKITIOYAIOLLEN UHDUINBTPAUMIKO MOMETHOW XWKN B TPYHT.
[anepeun AomkHbI ObITb N30NMPOBAaHLI OT BNMSHUS BHELLHEWN cpeabl (aTMOChepHbIX 0CaaKoB,
nepenaga Temreparyp U T.4.) U UMETb PEBU3NOHHLIE KonoaLbl Yepes kaxable 10 m.

Mpu NnpUMEeHeHWN LenNHO-AUCKOBBLIX TPAHCMOPTEPOB CneayeT Ncnonb3osaTtb Tpydonpo-
BOABI C TENNOU3ONALMEN N NPOKIAABIBATE X BhILLE HYJIEBOW OTMETKM C OKHAMM ANA PEBU3NU
yepes kaxable 10 M.

KapaHTMHMpOBaHMe CBUHOIO HaBO3a

CpoK KapaHTUHMPOBAaHUA C LEMbIO BbISIBIIEHUSA WHPULMPOBAHHOCTM HaBo3a Bo3byan-
TeNAMN MHPEKLUMOHHBIX M MHBa3MOHHBIX BONesHen cnegyeT NPUHUMAaTL He MeHee 6 CyTOK.

B TeueHune ykasaHHOro nepmona B KapaHTUHHYIO eMKOCTb Herb3s 06aBnsaTb U BbIrpy-
XaTb 13 Hee HaBo3. KapaHTUHHbIE eMKOCTM A0IPKHbI ObITb M30NMMPOBaHbI APYr OT Apyra ans

132



UTC 41-2017

UCK/TOYEHNST BO3MOXHOCTM MONajaHusi HaBo3a B COCEAHVE EMKOCTV B Nepuoj HarnosfHeHWs!
NN 0CBOOOXAEHUS OAHOW U3 HUX.

MpoAo/MKUTENBHOCTL Nepuoga 3NM300TUM Ha XMBOTHOBOAYECKUX (DEPMAX ¥ KOMMJIEK-
cax cnefyet NpMHUMaTb He MeHee 45 CyTOK C Hayana ee BO3HUKHOBEHUSI.

[nsa kapaHTUHMPOBaHUSA GECMOACTUIOYHOIO HABO3a W €ro XUAKON hpakumm ncnosb3y-
HOTCA eMKOCTU CEKLMOHHOro Tuna. KapaHTMHMpOBaHWe HaBo3a [OMyCKAeTCsl B CEKLMOHHbIX
NPUGEPMCKNX HABO30XPaHWINLLAX W NPyAax HAKONUTeNsx.

TexHonorus nepepaboTky CBUHOIO HABO3a B OpraHUYeckoe yaobpeHre MeToLoM
ONNTENIbHOIO BbiaepXnBaHUA

JaHHas TeXHONOrA LWMPOKO NMPUMEHSAETCA B HACTOsLLEee BpPeMs B NogasnstowemM 60/1b-
LMHCTBe X03AicTB Poccun. CornacHo PA-ATMK 1.10.15.02-17 B Lensx COBMELLEHMSA npoLec-
COB KapaHTMHWPOBAHUS W BbIAEPXKMBAHUS HAaBO3a KOMMYECTBO CEKUMIA XPaHUNULL AO/DKHO
ObITb He MeHee 2. XpaHunuiia genatoT 3arny61eHHbIMU UM Ha3eMHbIMY TpaHLIERHOro TMNa;
OHMW [O/DKHbI UMETb OrpakAeHUs, nogbesabl U NoOWaaku 418 YCTaHOBKM 060pyAoBaHnsA Ans
3a60pa XMAKoro Haso3a. [Huuia 1 0TKOCbl HaBO30XPaHW/NLL, AO/KHbI UMETb FMAPON30MALN-
OHHOE NOKpbITMe. CyLecTBYIOT pas/inyHble TUMbl XpaHWNuUL: Kpyrible COOpHble GeTOHHble
XPaHUNLLA; LUAVHAPUYECKNE XpaHUNLLA C MeTUT/IMYECKUM KapkacoM U creumasibHON nieH-
KOI; naryHbl C NJIEHOYHbIM NOKPLITUEM TOMIbKO AHA U CTEHOK WK AHA, CTEHOK ¥ NOBEPXHOCTU
HaBo3a [/19 YMeHbLUEHNS BbIOPOCOB 3arpsA3HAILWMX BELWECTB B aTMocdepy; MeTaimyeckue
Kpyrnble xpaHumnuuia (M3 amasimpoBaHHbIX CTaslbHbIX IMCTOB). [pMMeHsAeMble TUMNbl XPaHWU/INLL
npepcrasfieHbl Ha pucyHkax 2.55 - 2.60.

PucyHok 2.55 — JlaryHa c n/ieHO4YHbIM MOKPbITUEM TOJIBKO AHa
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PucyHok 2.56 — NaryHa c NieHOYHbIM MOKPbLITUEM AHA W NOBEPXHOCTU HaBo3a A5 YMEHb-
LieHunsa Bbl6pOCOB 3arpAasHALWnX BewecTs

PucyHok 2.57 — Linnunapryeckne XxpaHunuiia ¢ MeTasl/IM4eCKMM KapkacoMm W creumasibHO
MEHKON

PucyHok 2.58 — Kpyrioe c60pHoe G6EeTOHHOE XpaHunuLLe
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PucyHok 2.59 — MeTasnimyeckoe Kpyrsioe xpaHunuua (3MaanpoBaHHble CTaslbHble INCTbI)

PucyHok 2.60 — Mbkuin pesepByap 415 XPaHEHNUS XNAKOro HaBo3a

CornacHo TeXHOMNOMUK, XUAKUIA CBUHOV HaBO3 13 MOMELLEHW cofepXaHns XXNBOTHbIX
TpaHCnopTypyeTCs B HABO30XpaHUIMLLLEe, B KOTOPOM MPOUCXOAUT obe33apaxnsaHme MeTOA0M
ANUTeNbHOro BbiaepxusaHuna (12 mecsues) [41].

MonyyeHHoe XunaKoe opraHnyeckoe yaobpeHne BHOCUTCA Ha nons. TexHonorns nepe-
paboTkn HaBO3a METOLOM A/IMTENIbHOIO BbIAEPXMBAHWUA C NOCNEAYIOWMM BHECEHMEM MOSY-
YEeHHOTr0 OpraHnyeckoro yfobpeHnss B NoYBy COCTOUT U3 MOANPOLLECCOB, NPeAcTaBeHHbIX Ha
pucyHke 2.61.

TpaHCnopTUPOBKA CBMHOIO HaBO3a OT MOMELLEHWU COAEPXAaHUSA XXUBOTHbIX K HABO30-
XPaHWANLLLY OCYLLeCTBAAETCA MOOWUIbHBLIM WU TMApPaBANYECKUM TPAHCMOPTOM.

MmapaBaMyecknin TpaHCNopT 4718 TPAHCNOPTUPOBKN CBUHOMO HaBO3a NPUMEHSeTCS Npu
BO3MOXHOCTUN NpoBefeHns Tpybonposoja HENOCPeACTBEHHO K HABO30XPaHWINLLY WN K Me-
CTy cenapauuun. B ocTasibHbIX cyvasx NpUMeHSAeTcs MO6GUbHbIMA TpaHCNopT.

B kauecTBe MO6GWILHOrO TPaHCNopTa MOryT BbICTyNaTb, Hanpumep, TpakTopa c repMe-
TUYHBIMU GOYKAMM WM TePMETUYHBLIMK NpuLenaMu A8 TPaHCMNOPTUPOBKU MOMYXUAKOIO
HaBo3a.

[nsa TpaHCNOpTMPOBKM CBMHOIO HaBo3a Mo TpybonpoBoAy MCMO/bL3YIT NOTPYXHble U
ropM3oHTasIbHble HACOCbl C MeXaHU3Mamy U3MesibY4eHUs HaBo3a W ero romoreHusauun. Tak
Xe NPUMEHST MO6GU/bHbIE HACOCHbIe CTaHuuu, paboTawwwme ot ABC nan BOM Tpaktopa.
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OBPA3OBAHNE TPAHCIOPTUPOBKA MEPEPABOTKA CBMHOTO

KAPAHTVHUPOBAHVE HABO3A METOZIOM
CBVMHOIO -»  W3ATPY3KA A
CBVHOIO HABO3A LNVITENBHOIO
HABOZA CBVHOIO HABO3A
BbILEPK/BAHVS
BbIFPY3KA BHECEHVIE
NEPEMELUMBAHUE
SKIKOTO KUAKOTO
HKADKOTO >  OPFAHUYECKOrO OPFAHUUYECKOMO
OPFAHUYECKOrO
YIOBPEHVISIV EFO YIOBPEHVIST HA
YIOBPEHSA
TPAHCTIOPTVIPOBKA nonst

PucyHok 2.61 — Bnok-cxema TexHos10rm nepepaboTkn CBMHOIO HaBO3a B OpraHnyeckoe
ynobpeHue MeToaoM A/IMTENBHOTO BblAEPXUBAHUSA

[o Hauyana BbIrpy3kM M Ha MPOTSHXKEHUM BCEro nepuoja Npou3BOACTBa paboT Mo
OMOPOXHEHUID HABO30XPaHUMLLY [O/MKHO MPOM3BOAUTLCS MNepeMellnBaHne yao6peHust.
YcTpoiicTBa ANs NepeMellmBaHns HaBo3a MOryT GbiTb CTaLMOHAPHLIMU WU NepPeaBUXHbIMU
(puc. 2.62).

PucyHok 2.62 — TlMepemelunBatollee 060pyaoBaH/e 418 HaBO30XpaHUINLL,.
A) CTauMoHapHbIli MUKCEP Ha LWAMHAPUYECKOM HaBo3oxpaHunuiie; b) MepeasumxHas
(naryHHast) nomna; B) MepepgBwxHoI (naryHHbIn) mukcep; ) Mukcep-aspaTtop.
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Ha  uunuHopuyeckmx  HaBO3OXpaHUNULLAX  MPUMEHSIIOTCA  CTaUMOHapHbIe
nepemMeluvBaroLme yctponcTtea. [Ins nepemMelunBaHna HABoO3a B naryHax criefyet npuMeHsiTb
nepeaswkHoe obopyaosaHue, ofecrneqvBalollee KauyeCTBEHHYIO TOMOIrEHU3aLMIo XWUAKON
cpepbl. Takum 06opyn0oBaHNEM MOTYT CIYXUTb!

- npviLenHble 1 HaBECHbIE NaryHHbIe NOMMbl U MUKCEPS;

- MUKCEPbI-a3paTopb| C 3NeKTpoABUraTeneM Ha NOHTOHE, NepeMeLLaeMbIe Ha TPOcax;

- CTPYMHOE nepeMeLLMBaloLLEE YCTPONCTBO HA CaMOXOAHOM BE3JEX0AE Ha MOH-
TOHEe C An3enbHbIM ABUraTenem 1 AUCTaHUMOHHBIM YNpaBneHneM.

MepepBwxHoe o6opyaoBaHME MO3BONSIET OXBATUTL BECb OOBEM HABO30XPaAHUNULL,
npv NpasunbHOM BbIBOpe TUMOB 1 HEOBXOAUMOrO KONMYECTBa TEXHUYECKMX CPEACTB, TEXHO-
JOrMn NepecTaHoOBKN C Y4ETOM KOHKPETHBIX YCnoBuin obbekta [36).

Mukcepbl-aspaTtopbl N0 CPaBHEHUIO C APYIMMU NMEpEeMELLNBAOWMMA YCTPONCTBAMU
WMEIOT NPenMYLLIECTBA C 3KOJIOrMYECKON TOYKM 3pEHUS, TaK Kak aspaums Haso3a cnocobeTeyeT
Aesofopaunm Hasosa.

Ycnosusi IPUMEHNMOCTU TEXHONOMMU nepepaboTkn CBMHOrO HaBoO3a METOAOM ANU-
TEnNbHOro BblaepPXNBaHUS:

- BnaxHocTb HaBo3a oT 90% 1 6onee, ans kene3obeTOHHbIX XPaHUIULL TPaHLLENHOro
Tvna - nobas.

- B xpannnuwax HepasneneHHoOro CBUHOMO HaBo3a HeobxoanMO NPUMEHEHNe CTaumo-
HapHbIX UNN MOBUIBbHBIX CPEACTB NEPEMELLNBAHMS.

- BbiaepxkuBaHve cBMHOro HaBo3a - B TedeHue 12 mecsues.

- BeigepxmBaHme xngkon dopakumm CBUHOrO HaBo3a:

B BECEHHEE - NIETHUI Nepmos — B TeYeHNe 6 Mecsues;

B Nepuos OCEHHEro HaKomMneHMa — B Te4eHne 9 mecaues.

- KOHCTPYKLMA NMNOLLaA0K HaBO3OXPaHWUIMULL OMmMKHa o6ecrneumBaTh BOSMOXHOCTb YCTa-
HOBKW nepeMeLLnBatoLLero o6opynosaHus.

OpraHuyeckoe ygobpeHve Ha OCHOBE HaBO3a CBMHEN [OJHKHO COOTBETCTBOBAaTb
FOCTP 53117-2008.

B Tabnvue 2.36 npuBeaeHsl OCHOBHbIE NMPEeUMyLLECTBA WU HEAQOCTaTKU TEXHOMOrnm
nepepaboTkn CBMHOIO HaBO3a B OpraHU4eckoe yaobpeHue MeToaoM ANUTENLHOTO BblaepXu-
BaHWS.

Tabnuua 2.36 — lMNpenmyLUecTBa U HEAOCTaTKN TEXHOMNOMMN ANTUTENBHOMO BbiASPKUBAHUS

MpeunmyuwiectBa

Hepocratku

- Wnpokmn amanasoH BNaXKHOCTU HaBo3a 85-
97 %.

- TexHonorus coaepXut Bcero 5 nognpouec-
COB.

- OTcyTCTBME NOCTOSHHOrO KOHTPOMS KBanw-
PULUMPOBaHHBIM NEPCOHaNoM 3a MpoLeccoM
nepepaboTku.

- MNpocToTa KOHCTPYKLMU HABO3OXPaHUNULLA.

- bonbLuve 06beMbl HABO3OXPAHWUNULL (CBUHO-
komnnekc Ha 56000 ronos — He meHee 105000
m°)

- BonbLume cpokun nepepaboTkm (6-12 mecsyes)
- bonbluve kanuTanbHble 3aTpaTbl Ha CTpPOW-
TENMbCTBO HABO30OXPaHWUULLY (Kene300eTOHHbIE
W MeTannuyeckue XpaHunuwa — 2500 py6/m?,
nreHouHble naryHbl - 1300 py6/m®).
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TexHonorus nepepaboTku CBUHOro HaBO3a B OpraHM4eckoe yaoopeHue ¢ pasae-
NeHueM Ha TBepAyo U Xuakyro dpakumm

HaHHyto TexHonoruo nepepaboTkmM 1 NCNonbL30BaHMS HaBo3a LenecoobpasHo npume-
HATb B XO3ANCTBAax, ¢ 60NbLUMM BbIXOAOM MOMYXUAKOrO U KMAKOro HaBo3a (bonee 25 Toic. T B
rog) BNaxHocTbio Gonee 92 %. XKnakmmi HaBo3 C LENbi0 CHWKEHNA KanuTanbHbIX U 3KCnnya-
TaUMOHHbIX 3aTpaT Ha ero nepepaboTKy pasaensaloT Ha XUAKYI U TBEpAYHO dpakumn. Teep-
Ay dpakumio nepepadaTtbiBalOT B OpraHMyeckoe yaobpeHme MeTogoM NacCUBHOMO UNK ak-
TMBHOMO KOMMOCTUPOBAHUS, XKUAKYIO bpakLuio nepepabarbiBatoT B opraHndyeckoe yaobpeHve
METOAOM ASIUTENBHOIO BbIAEPKUBAHUS.

TexHonorns nepepaboTku CBUHOrO HABO3a B OpraHuyeckoe yaobpeHue ¢ pasgeneHmem
Ha TBEPAYI M XNIOKYI pakuuy, COCTOUT M3 NOANPOLIECCOB, NPEACTABMNEHHbIX HA PUCYHKE
2.63.

OaHMM 13 OCHOBHBIX Y3110B TEXHOMNOMMM ABNAETCA CTaHUMA cenapauun, npeacraBnsto-
Lwas cobon NnpuemHyro eMKOCTb U cenapartop. B HacToswee Bpema ana pasgeneHns HaBosa
Ha pakumm NPUMEHSAIOT LWIHEKoBLIe, bapabaHHble, pelueTyaTble cenapaTopbl U NEHTOYHbIE
npecchpuneTpbl, NPeacTaBneHHbIe Ha PUCYHKe 2.64

OBPA30BAHUE| | TPAHCIOPTMPOBKA MIPOMEXYTOYHOE NEPEMELUNBAHHE U
KAPAHTMHMPOBAHME| | | Pazgenenue
cauHoro | n3arpyaka | KEH T IESSAH XPAHEHHWE CBUHOIO BT B 3A
HABO3A CBUHOIO HABO3A HABO3A HA DPAKLIIH
]
r JKHJIKAS v
TPAHCTOPTUPOBKA OPAKITHA TPAHCITOPTHPOBKA
1 3ATPY3KA M 3ATPY3KA TBEFIAA
KUOKOW SPAKLIAN TBEPLOW ®PAKLINU PPAKIIHA
1
: g 7 7 !
[IEPEPABOTKA BMO®EPMEHTALIMS
KUOKOH SPAKLIMM MACCHBHOE AKTUBHOE s”g‘fg';’:’%zé”” B YCTAHOBKE
CBUHOIO HABO3A | |kommocTurosanue| | komnocTuroBaHmE B A BAPABAHHOIO
METOZIOM THIA
LANUTEIBHOIO
BbIAEPKWBAHNS
MEPEMELIMBAHUE BbIrPY3KA BHECEHHWE
KuaKoro TBEPOIrO TBEPLOIO
OPIrAHUYECKOIO OPrAHUYECKOIO OPIrAHWYECKOIO
Y[IOBPEHUS Y[IOBPEHUS ¥l EIO Y/IOBPEHUS HA
I TPAHCMOPTUPOBKA nons
BbIrPY3KA BHECERWE
XuaKoro HULKOIo
OPIrAHUYECKOIO »| oPraHuyeCKOIrO
Y/ZIOBPEHUS Yl EIO Y/ZIOBPEHUS HA
TPAHCOPTUPOBKA nons

PucyHok 2.63 — Bbriok-cxema TexHonorum nepepaboTkn CBUHOIO HaBo3a B OpraHn4ecKkoe
yaobpeHmne c pasgeneHneM Ha TBepayHo U XnaKyo dpakumm

Cxema pasgeneHus CBUHOro HaBo3a Ha pakumm NnpeacraBneHa Ha pucyHke 2.63.
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A)

B) %
PucyHok 2.64 - O6wWwwii BUS cenapaTtopoB
A) - LWHeKoBbIN; B) - 6apabaHHblii; B) - peweTtyatblid; ) - NEHTOYHbIN

LLiHekoBble 1 6apabaHHble cenapaTtopbl PEeKOMEHA0BAHO MPUMEHATb MPU BAAXHOCTU
HaBo3a 90-95 %, peweTyarblie U IEHTOUYHbIE MPU BNaXHOCTU CBbilwe 95 %.
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Mpwn npoekTpoBaHUN NPUHATO NPUHUMAaTE 3PPEKTUBHOCTL BbIAENEHNSI CYyXOro BeLle-
CTBa B TBEPAYIO PpakuyIo Ans LWHEKOBbIX U 6apabaHHbIx cenapartopoB — 75%, ans peweTya-
ThIX U NIEHTOYHbLIX — 60% [41].

[ns pasgeneHva CBMHOrO HaBo3a Ha pakuMu NPUMEHSIIOT BUBPOrpoOXOoThI, AyroBble
cuTa, LeHTpudyrn.

Tak, BUBpOrpoxoT, UCNONb3yEMbIA B FOPHOPYAHON NMPOMbILLIIEHHOCTW, MPUMEHSIETCA
ANs pasgeneHvs CBUHOrO HaBo3a, A Yero LNanbToBble CUTa 3aMEHAITCA Ha MeTannmye-
CKYHO (PUNBTPYIOLLLYHO CETKY, ONMPAIOLLYIOCS Ha PEHAKHYIO CETKY, U YKPEnnsaoT kopob gonon-
HUTEnNbHbIMU WBennepamu (720 kr). Kopob rpoxoTa coBepluaeT koneGaHua npu BpalleHnn
3KCLIEHTPUKOBOTO Bana Yyepes KNMHOPEMEHHYIO nepefady OT 3NeKTpoABUraTens, yCcTaHOBINEH-
Horo Ha pame. Onopamu Ansi kopoba CnyKaT YeTbIPe PECCOPHBIX NMPYXWHBI, ONMPalLLMecs Ha
cTovkn. AmMnnutyaa konebanun 2,5 mm, yactota subpaummn B cekyHay 18,5, yron HaknoHa
hmnbTPyHoLLEN NOBEPXHOCTN 0 6°, anekTpogBurartens molHocTbto 10 kBT. MabapuTHble pas-
Mepbl rpoxota 5500x3100x3900 mm, Macca 4500 kr. MNpoussoanTensHOCTL BUSpOrpoxoTa Ao
160 m3/4. DbdbekT BoigENeHNa B3BelLeHHbIX BelecTB 50 %. BnaxHocTe TBEpAon dpakumm
85 %. Cpok cryx6bl unbTpytoLent ceTkm o 1400 u.

[ns pasgeneHna cBUHOIO HaBo3a ucnonbayetcs gyrosoe cuto CA-d-50, ero rabaputhbl
2240x1737x1930 mm, macca 75 kr.

XKuakmin HaBo3 PunLTPyeTCsl Yepes cUTo LWnpuHOM 1400 MM, U3rOTOBNEHHOE U3 NPO-
BOIOKW TpaneLlengansHoro ceveHus ¢ 3asopom 0,6-0,8 mm. OTaenvBLIancs Teepaas dpak-
uns cbpacbiBaeTCsi LWETKOW, yCTaHOBMEHHOW Ha moToBune. MolHoCTb anekTpoasurartens
npveoaa 0,37 kBT. 3hpeKkTMBHOCTb CUTa 3aBUCUT OT KOHLIEHTPaLWK 1 pacxoaa nogaBaeMoro
HaBo3a. [pu ncxogHoM BRaxHOCTU Haso3a 98,8 % v nogade 50 M3/y cuto sapepxusaet 24,3
% cyxoro BeLyecTsa; Npy BnaxHoctn 97,8 % - 25,8 %. Mpu nogade 35 m3/4 ocagka BNaxHo-
CTbto 93-94 %, nony4aemMoro ¢ OTCTOMHMKOB, paboTatowmx 6e3 npegBapuTENbHOIO pasaene-
HWA, yaepxmBaeTcs A0 57 % B3BeLUEHHbIX BELLECTB.

BnaxHocTb 3agepxueaemon dppakumm 85-86 %. [JanbHenwee 06e3B0XMBaHME ocaaka
no 78-80 % creayeT npousBoauTs B ByHkepe-gosatope. CUTO NpPOMLIBAETCH BOAOW M3
LUnaHra npy oKoH4YaHuM cMeHbl. CMaska MalumHbl NPOM3BOAUTCS B COOTBETCTBUM CO CXEMOM
CMasku, Bbl,aBacMon 3aBOA0OM.

LleHtpundpyra Or'll 502K-4 ropusoHTansHasl, HENPEpPbIBHOrO AENCTBUS, CO LLUHEKOBOMN
BbIFPY3KOW OCajika NCMOonb3yeTca AN pasfeneHns ocafka XUAKOro CBMHOro HaBo3a C BNaX-
HOCTbIO A0 92 %, He copepxallero abpasmBHbIX MPUMECEN, MyTEM OTCTONHOIO LIEHTpUdyru-
poBaHus. MNpun BnaxxHocTn HaBo3a 93-96 % Npon3BoAMTENBHOCTL LIEeHTpudyrn coctaenseT 10-
15 mM3/4. MowHocTb anekTpogsuratens 32 kBT, yacroTa BpaileHus 1470 MyH.-1, macrnoHacoc
- cootBeTctBeHHO 0,27 kBT, 1380 wmwuH-1. [abaputHbie pasmepbl LEHTpudyrn
2585x2200x1080 mm. Hambonbluas yactoTa BpalleHns potopa - 2650 muH-1. Macca ueHTpu-
dyru ¢ snekTpogsuratenem v snbpousonsaumert 3400 kr.

CTeneHb BbldeneHNs TBEPAbIX YacTuL, 1 00e3BOXMBAHNS OCafKa PerynmpyeTcs nytem
N3MeHEeHMs CKOPOCTU BpaLLEHNst poTopa M perynmpoBaHus cnvea dyrara.

LlenTpudpyra umeeTt B poTope Tpu nopora cnnea dyrarta. BenmumHa noporos perynupy-
€TCs1 NOBOPOTOM CrieLarbHOro aucka Ha uande potopa, MMEIOLMM TPUW psia Lenen Ha pas-
HOM YPOBHe.
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MOXHO MCnosb30BaTh YCTAHOBKY AN 06e3BOXMBAHWA HaBO3a, koTopas npegHasHa-
yeHa [/1a pasfesnieHns Ha (ppakumny HaBo3a 1M CTOKOB NyTeM unbTpauumn 3a cyeT LeHTpobex-
HbIX CMN XUAKOW chpakumn yepe3 nepcopmMpoBaHHY NMOBEPXHOCTL poTopa. TBepaas cpak-
uma cneumanbHbIM YCTPOWCTBOM CHUMAeTCs € nepopupoBaHHOV NOBEPXHOCTM poTopa M
LWHEKOM 4Yepe3 Kamepy AO0MNO/HUTENbHOrO OTXMMa BbIBOAUTCSA W3 YCTAHOBKM Ha BbIrPY3HOM
TpaHcrnopTep. YCTaHOBKa PEKOMEHAYeTCsl K MPUMEHEHMWIO B Liexax NOAroTOBKM HaBo3a K UC-
NoNb30BaHUI0 B CUCTEMAX OPOLLEHUS, B CUCTEMAX BMONOTMYECKOW OUNCTKN, B IMHUAX NPOU3-
BOACTBa KOMM/IEKCHbIX OpraHOMNHepasibHbIX y,qo6peH|/||7| C 3ajaHHbIMK q3M3MKO-XVIMVILIeCKMMVI
XapakTepucTukamu, B Liexax Npou3BOACTBa KOMMOCTOB, B TOM 4MC/e U MyTEM WUHTEHCUBHON
a’pobHOI hepMeHTaumMn. B uexax mexaHM4eckoro pasfesieHusi HaBo3a Ha dhpakyum ogHo-
BPEMEHHO MOXET paboTaTb HEOrPaHUYEHHOE KOIMYECTBO YCTAHOBOK. Tpebyemoe Kom4ecTBo
nx onpegenserTcs Heo6xoAMMON CMEHHOI NPON3BOAUTENBLHOCTLIO Liexa.

PasgeneHue Xnakoro HaBo3a ¥ HaBO3HbIX CTOKOB Ha hpakuum cnegyeT NpoBOAUTb B
rOPM30HTa/IbHbIX OTCTOMHUKaX-HAKONUTENAX, BEPTUKasIbHbIX Y paguanbHbiX OTCTORHUKAX Un
C MCnonb30BaHWEM cenapupylowmx yctponcts (Puc. 2.66).

Tabnuua 2.40 —TexHnyeckas xapakrepucrmka ycTaHOBK/

Mpon3BoanTeNnbHOCTb, T/4 no 150
AP heKTMBHOCTL pasfeneHns HaBo3a Ha dipakLym no cyxomy Belue-
ctBy, % He meHee 50
BnaxHocTb TBepaoi dhpakumm, % He 6onee 82
YcTaHOBNeHHas MOLLHOCTbL afekTpoasuratens, KBT 30
Macca, Kkr 1700

PucyHok 2.66 — LUHekoBbIli cenapartop 415 oTAeneHns TBepAoi dpakumm HaBO3HbIX Macc.
MpounssogutensHocTb 10 -60 mM3/y

BnaxHocTb TBEPAO (hpakLmMn CBMHOTO XUAKOrO HaBo3a nocne rpaBuTauvoHHOro o6es-
BOXWBaHNA B OyHKepax-go3aTtopax cnegyeT npuHumaTb 75 %, Ha BMHTOBbLIX Npeccax Tuna
BMO-20 — po 70 %, Tuna MHXX-68M — go 75 %, cogepXxaHne Cyxoro BeLLecTBa B XWOKOM
hpakuymmn (dpyrate) o 8 % OT UCXOAHOTo COAEPXKaHUS ero B TBEPAOI (opakumm

141



UTC 41-2017

BnaxkHOCTb HaBO3HbIX CTOKOB, HaMpaBnsieMbIX Ha OCBETIIEHNE MOCHE MEXaHUYECKOro
pasfeneHns B BepTMKanbHbIE, rOPU3oHTanbHbIE U pagnansHble OTCTOMHWUKN JOJTKHa CocTaB-
NsTe He MeHee 97 %. BnaxHoCTe 06pasyroLLmxcs 0CaaKoB Npy NPOAOIDKUTENBHOCTM OTCTan-
BaHWs He MeHee 3 Y cocTaBngeT He MeHee 96 %. [pu 3ToM NpeanoYvTeHne cnegyeTt oTaaeaTh
paguanbHbIM OTCTONHMKAM C 3PDEKTUBHOCTLIO OCBETNEHUSA cTOKOB 70 %.

Ynanenvne ocagkoB HaBO3HbIX CTOKOB M3 OTCTOMHMKOB OCYLLECTBNSIOT rmgpocTtarnye-
CKUMW 1 MEXaHNYeCKMMm criocobamu.

Mpwn pasgeneHun XUaKoro CBUHOMO HaBO3a B CEKLMOHHBLIX OTCTOMHUKaX-HaKonUTenax
NepUOANYECKOro AEUCTBUS, rMyBrnHa KOTOPbIX HE AOMKHA NPeBbIWaTE 2 M, X 3PdEKTUBHOCTL
Mo CyxoMmy BeLLEeCTBY cneayeT npuHumats 65 %. BnaxHocTe 3agepxmBaemMol B OTCTOMHUKaX-
HakonuTensx (NPW 3aKpbITOM ApeHaxe) TBepAon dpakumm cnegyet npuHumats 90 %, nocne
rpaBMTaLMOHHOro 06€3BOXMBaHNS 0CaKa NpW OTKPLITOM ApeHaxe — 75 %.

Pabounin 06bem OTCTOMHUKOB-HaKOMUTENEN JOITKEH ONPefensTbCs, UCXOAA U3 npu-
POAHO-KNMMaTUYECKUX YCIOBUIA MECTHOCTM W PEXMMa SKCrIyaTaumu, onpeaensiowmx BpemMs
ofopota OTCTOMHMKOB. [NA OPUEHTUPOBOYHBLIX PACYETOB YAENbHbIN 06bEeM OTCTOMHUKOB-

HakonuTenen NPUHUMaloT 13 pacyeta 1 m? Ha ronioBy €4MHOBPEMEHHO HaXOASALWEroca Ha
NpeanpuaTUX NOronoBbSA CBMHEN (BKIHOYasi MOPOCSAT-COCYHOB), rOAOBOE Konu4vectTeo oGopo-
TOB OTCTOMHWKOB-HaKONUTENEN 41 YCNOBUIA BTOPOI CTPOUTENBHO-KNMMATUYECKOWN 30HbI Crne-
AyeT nNpuHMMaTh He 6onee AByX.

[peHaxHble KaHanbl OTCTOMHWKOB-HakonuTeneu nepej nogadven HaBO3HOW Macehbl
AOmKHbl ObITh 3aMONHEeHbl MPON3BOACTBEHHON BOAOW UM OCBETNEHHOMN XUAKON dpakumen
HaBo3a, a No 3aBepLUEeHMN 060POTHOrO LMKIIa - NOABEPraTbCA NPOMbIBKE.

PacnpeneneHve macc cyxoro BelecTsa U NUTaTenbHbIX 311EMEHTOB NPeACTaBneHo B
Tabnuue 2.41 Ha npumepe pasgeneHus 1 T CBUHOrO HaBo3a BNaXHOCTBIO 94% LWIHEKOBBLIM
cenaparopom [41].

[ns MexaHM4ecKoro pasfieneHns KuaKoro HaBo3a M HaBO3HbIX CTOKOB Ha dpakumn Le-
necoobpasHo NPUMEHSTTL YCTaHOBKM, 0BecrneunBatoLme BNaXHOCTb TBEPAON dpakLmmn He Me-
Hee 75 % 1 He Tpebytolme ee aanbHenLwero 06e3BoXMBaHUS A1 BO3MOXHOCTUN Buotepmum-
yeckoro obessapaxmpaHns 6e3 nobaeneHus Bnaronornowjatowmx HanonHutenen. Mpu pas-
AeneHny 6ecnofCTMNOYHOrO HaBo3a CBUHEN 3TUM YCIIOBUAM OTBEYAOT LUHEKOBbIE Npecc-ce-
naparopbl U ocaguTenbHble LeHTPUdYrn (AeKaHTepbl).

MpeumyLlecTBa 1 HeJoCTaTKM TEXHOMOrMN NepepaboTkn CBUHOrO HAaBO3a B OpraHunye-
cKoe ynobpeHuve C pasfeneHnem Ha TBEpPAYIO M xuakyto dopakuumn npeacraeneHsl B Tabnvue
2.42.
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Tabnuua 2.41 — PacnpegeneHne Macc Cyxoro BeLecTBa M NUTaTeNbHbIX 3eMEHTOB Npw
pasfeneHun Ha LUHEKOBOM cenaparope

Teepaan dpakums

XKuakasa dpakuma

O6uwasa macca

100.3 kr (10 %)

899,7 kr (90 %)

Cyxue BelyecTBa

32.7 kr (42 %)

45,9 kr (58 %)

NHs- N

0.15 kr (8 %)

1,65 kr (92 %)

N 0,61 kr (17 %) 2,99 kr (83 %)
P 0,18 kr (22 %) 0,62 kr (78 %)
K 0,30 kr (10 %) 2,70 kr (90 %)
C 15,32 Kr (49 %) 16,80 kr (51 %)
CIN 25,1 54

Tabnuua 2.42 — lNpeumyLlecTBa n HeLOCTaTKN TEXHONOMMM nNepepaboTkn CBUHOMO HaBo3a B
opraHuveckoe yaobpeHue ¢ pasgeneHuem Ha TBEPAYHO 1 XKUAKYH dopakumn
Mpenmywecrtea

Hepocrtartku

- He TtpebyeTtca Bnaronornowjaiowuin marepvan npu | - Hanmuve cenbxosyrogum ¢ COOTBETCTBY-
aKTUBHOM M NMaCCMBHOM KOMMOCTUPOBaHU. OWUMK KYNbTYpamn AN BHECEHUA TBEp-
- YMeHblueHne 06BLEMOB HaBO3OXPaHMNULY 3a cyeT | AOTO U XKWAKOTO OpraHUYeckoro yaobpe-
BblAaeneHns TBepaoun dpakyum (Ha 15-17 %). HUA.

- MpocToTa TexHonoruu. - Hanuuue TexHn4yeckmx cpeacrB N TEXHO-
- 3HauMTenbHOE COKpalyeHue Mowaan, Heobxogu- | 1OTMHeckoro oopyaoBaHUs Ans BHECeHMs
MOV ANS YTUAM3ALMM KUAKOTO HABO3A 1 yMeHbLueHue | ABYX BIUAOB OPraHNyeckoro yAo6peHus.
paguyca ero TpaHCrnopTUPOBKU A0 Mons. - BbICOkMe kanuTanbHble W 3KCnnyarauyu-
- Buotepmuueckan nepepaboTka TBepaoit dpakymm | OHHbIE 3aTpaThI.

HaBo3a.

- BO3MOXHOCTb MONYyYEHUs1 HOBbIX BUAOB yA0OpeHNI
(6rokomnocToB, Ouorymyca) Ha OCHOBe TBEpAOWU
dpakymm HaBo3sa.

- MoBbIWEHNE YCTONUMBOCTM PabOThI LLNAHIOBbLIX CU-
cTem.

TexHonorus nepepaboTku TBepAon (ppakuMnm CBMHOIO HaBO3a B OPraHMYeckoe
yaobpeHne MeTogoM NacCMBHOIrO KOMNOCTUPOBaHUSA

TexHonorns ocHoBaHa Ha ecTecTBeHHOM BuonornyeckoM obessapaxnsaHnm TBephon
hpakumm CBMHOrO HaBo3a.

KomnoctupoBaHe ocyLlecTBnsieTcs Ha OEeTOHMPOBaHHBIX NIowwagkax unuv cneuu-
anbHO MOAroTOBMEHHbLIX MOMEBbIX MrowaaKkax. YCrnosmem npuMeHUMMOCTN TEXHONOMMN ABMSA-
eTcs:

. BnaxHOCTb TBEPAOM opakumm CBMHOMO HaBo3a He LOJSPKHa npesblwaTs 75 %
[41].

. CooTtHoweHune yrnepoga k asoty (C/N) B TBEpAon dpaxkumm CBUHOrO HaBo3a
OOIMKHO BapbMpOBaThLCA B AnanasoHe He meHee 15...20.

Pa3smepbl KOMMOCTHBIX BypTOB: BbicoTa 2-3 MeTpa, WMpuHa — 2,5 — 6 meTpoB. JnunHa
OypTa - npounsBonkbHas, obLian macca cMecu ans ogHoro BypTa He meHee 100 T. Mexpy ps-
Aamu BypToB KOMMOCTHOW CMECK HEOBXOAUMO NpeaycMaTpuBaTh TEXHONMOrMYECKMEe MPoe3bl
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LUMPUHOWA He MeHee 2,5-3,0 M. Bpemsi BblAepXuBaHUs TBEPAONA hpakuum CBMHONO HaBo3a B
GypTax npu AocTmxeHnn Temnepatypbl 60 °C BO BCEX YACTAX KOMMOCTa AO/MKHO ObiTb HE Me-
Hee 2 Mec. B Ten/blli Nepuof roga v He MeHee 3 Mec. B XONOAHbIV nepuog roga. MoTtepu
OpraHM4yecknx 1 NuTaTesbHbIX BELECTB B NEPUOL KOMNOCTUPOBAHMSA CHUXAKTCA NyTEM YKpbI-
T 6ypTOB C/MOEM FOTOBOro komnocta, Topda wam 3emnm cnoem 0,2-0,3 M. Mpu CHUXEHUN
Temnepatypbl Macchl B 6ypTe o 25-30 °C Heo6xo4MMO MPOBECTU aspauuio CMecu nytem ne-
pemeluBaHnsa CnoeB. B 3vMHee Bpems, Npu Temnepartype okpyxatwein cpefbl Hmke 0 °C
KOMMOCTHYIO CMeCb peKkoMeHAyeTCs yknaabiBaTh B OAMH CNIOWHON WTabenb BbicoTon 1,0-2,5
M. [pn HaCTyNNeHUM YCTONYMBbLIX NONOXKUTENbHbLIX TEMNEpaTyp CMeCb aspupyeTcs 1 yknabl-
BaeTcs B OypTbl COOTBETCTBYIOLUMX FrEOMETPMYECKUX pasmepos (puc. 2.68).

CTeneHb rOTOBHOCTM OpPraHNYecknx yaobpeHnii onpeaensior:

. Mo oTcyTCTBUIO UK TM6enn Bo3byauTeneii napasnTHbIX 601e3HEA.

. Mo rmbenn NHANKATOPHbIX MUKpOOpPraHn3moB B 10 cM3 Npob6bl HaBO3a, KOHTaMM-
HMPOBAHHOrO MasioyCcToNuMBbIMU BO36GyaMTENsAMU 6onesHeld, BO3GyauTeneil NoBbILEHHOW
yCTONYMBOCTK, CnopoobpasytoLleli MUKpodiopbl.

PucyHok 2.68 — BeToOHMpOBaHHasA nnoLlajka KoMnocTupoBaHus [62]

Bpemsi KOMNOCTUPOBAHUSI COCTaB/AET: 3UMOI - 3 Mecsua, /IeTOM - 2 Mecsaua.

MonyyeHHOE METOAOM NACCUBHOrO KOMMOCTUPOBaHUSI B BypTax yao6peHune BbirpyxatoT
13 6ypTOB Ha NpeABapuTesibHO NOArOTOB/IEHHbIE MONEBbIE MY GETOHHbIE NAOWAaAKK, a 3aTeM
ANS XpaHeHus yknaabiBalT B WTabens. 3arpyska nosy4eHHOro opraHM4yeckoro yaobpeHns B
cneunanM3nMpoBaHHble MalluWHbl, NpefHa3HaYeHHble AN BHECEHWUS, OCYLLECTBAIOT (DPOH-
Ta/lbHbIM MOrpy34ynkoM. BHeceHuss Ha nons ocyllecTBAsieTCA NOBEPXHOCTHO MOA 3anaLuky.
BHeceHMe ocyLLeCcTBNAETCS BECHOW M OCEHbIO.

MpenmMyLecTBa U HeJoOCTaTKM TEXHOMOMMM NepepaboTkn TBEPAON dpakuum CBMHOMO
HaBO3a B OpraHnyeckoe yao6peHne MeToaoM NMacCUBHOrO KOMMOCTUPOBAHUSI NPeCTaB/EHbI
B Tabnuue 2.43.
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Tabnuua 2.43 — lNpeumyLLecTBa U HEAOCTaTKU TEXHONOrMN NepepaboTkn TBepAoN dpakummn
CBVHOIO HaBo3a B opraHuyeckoe yfobpeHne MeETOLOM NACCUBHOMO KOMMOCTUPOBAHUS

Mpenmyuwecta Hepoctatkn
- LWupokun pgranasoH BRaxHocTU TBepaow | - AnutenbHoe Bpems nepepaboTku 2-6 MecsaLes;
dpakyum CBMHOrO HaBO3a M OTCYTCTBUE Bna- | - HepaBHOMEPHOCTbL CO3pEBaHNS KOMMNOCTA,
ronornoLarLLIMx MaTepuanos - 3aBMCKMMOCTb NPOLECca KOMMOCTMPOBaHUS OT Mo-
- Huzkne Tpe6oBaHnus k kBanvdukauum paboT- | rogHbIX YCroBUM;
HUKOB. - MNoBbILLEHHBIN PUCK YTEYEK 3arpsI3HEHHBIX CTOKOB
- MpocToTa KOHCTPYKL MM NNOLLaA0K KOMNOCTU- | B JOXANMBLIA NEPUOA U BECEHHUX NABOAKOB.
poBaHus.
- OtHocuTenbHo HebonbluMe kanuTanbHble
BMNOXEHMS.

TexHonorna nepepaboTku TBepaon pakuMu CBMHOro HaBo3a B OpPraHUYecKoe
yaobpeHne MeTOOOM aKTMBHOIO KOMMOCTUPOBAaHUA

TexHonorus npegHasHayeHa ansa nepepaboTkm TBepaor hpakumn CBMHOrO HaBo3a Ha
rMAapPOV30NMPOBaHHbIX MIoLaKax.

AKTUBHOE KOMMOCTMPOBaHME TBEPAON PpaKkLMmn CBMHOMO HaBo3a B BypTax Ha OTKPbITON
nnowiaake ocylectenseTcs B TedeHne 40 gHen ¢ TpexkpaTHoW aspauyuen bypTa vepes Kax-
Able 9 AHEeN C MOMEHTa OKOHYaHusa hopMupoBaHus BypTa.

YcnoereM NpUMEHNMOCTU TEXHOSIOTUU SBNAETCS:

+  BnaxHocTb TBEpAOM hpakuum HaBO3a He AomKHa npeBbiwaTh 75 %.

«  CootHoweHue yrnepoga k a3oty (C/N) B ICXOAHOM CMECH JOIMKHO BapbMpOoBaThLCS
B AManasoHe He meHee 15...20.

*  Hanuuve TBEppol rmapousofnMpoBaHHONM MIOWAAKU AN MaHEBPUPOBAHUSA TEX-
HVKM, OCYLLIECTBIISIOLLEN a3paLmto.

[na mexaHnsaumm npouecca MCnonb3yoT crneuuanbHble MallvHbl Ans aspauumn Byp-
TOB. Agpaums OypToB NPOBOAMTCS NEPUOAMHECKUN, MUHUMYM 3 pa3a B TeveHue 40 gHen. Ans
ele BonbLUIero yckopeHusi npoLecca KOMNOCTUPOBaHUS BO3MOXHO MPUMEHEHWE PasfinyHbIX
Buonormyecknx npenapaTos, NOBbLILLAILLMX CKOPOCTL Npouecca. Cpok nepepaboTkn METOA0M
aKTUBHOrO KOMMOCTMPOBaHUA He npesbiwaet 1...1,5 mecaua.

Ons mexaHusaumm npouecca aspypoBaHna GypToB MCMONb3YIOTCS cneLpanbHble Ma-
LUMHBI, MPUMEPbI MalUWH 4N aspauum BypToB NpeacTaBneHbl Ha pucyHke 2.69.
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[ns komnocTupoBaHMA HaBo3a B BypTax NPUMEHSIOT pas3InyHblie MexaHnyeckne cpep-
cTBa: MOrpy3yunk-neperpyxatenb OpraHnYeckux yaobpeHuid, norpysunk-bynbnosep, npuuen-
Hble 1 cCamMOXOfHble BOPOLUIMTENN KOMMOCTa, CMecuTenn-byproBarenu, BaskoBaTen-cMecu-
Tenu un ap. (tabn. 2.44 n 2.45).

146



UTC 41-2017

Tabnuua 2.44 — TexHnuyeckas xapakrepucTmka MallunH Npy NOLLAA04HOM NPOU3BOACTBE

komnocTos [31]

Mokasarenu Cmecutens Kom- BankoBarenb- | Cmecutenb- | YcTaHOBKa cMecu-
MOCTHOM MacChbl cMmecuTenb 6ypToBa- | TenbHas MOGUIbL-
Tenb Has
HasHaueHne Ona cmewmsaHua Ona dopmupo- | OAna cmewn- | [na cmewmBaHus
KOMNOCTOB Npu BaHusA ABYXrpeb- | BaHWS KOM- | KOMNOHEHTOB KOM-
NoLaao4YHOM Cno- | HEBOFO Barnka U3 | NOHEHTOB C NOCTHOW CMECK C
cobe NpousBoACTBa | BraronornoLya- oaHoBpe- OAHOBPEMEHHbBIM
KOMMNOCTOB Ha OC- | ioWero marepu- MEHHbIM dopmuposaHnem
HoBe Topdha (nur- | ana m cmelumsa- 6yproBa- 6ypTa
HWHA, KOpbl, ONK- HWUSI KOMMOHEH- | HMeM cMmecn
NoK) 1 HaBo3a TOB nocrne
HanornHeHus
yrnyoneHus
Barka nonyxug-
KM HaBO30OM
Tun HaBeCHON HaBeCHOWN HaBeCHOWN npuyenHas
Mpoussogutens- 560 - ao 1100 70
HOCTb, T/4
LWvpunHa, m:
- 3axsara 3 2 3 -
- Banka - 1,2-1,3 - -
BeicoTa, m:
Barnka - 0,3-0,35 - -
BypTa - - no3 po25
Paboyasa ckopocTb, ao15 no 3,5 no25 -
KMm/Y
MoTtpebnsemas - - - He 6onee 30
MOLLHOCTb, KBT
TonwwmHa o6paba- 8o 0,4 - no 0,8 -
TbIBAEMOTO Crosi, M
"omoreHHoCTb, % 80-8 -
MabapuTHble pas- 1400x2300x1800 - - 9000x10400x3500
Mepbl, MM (pabouee nonoxe-
Hue)
9000x2900x3600
(TpaHcnopTHOE no-
NOXeHue)
Macca, kr 600 800 3000 5000
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Tabnuua 2.45 — TexHuueckas xapakTepmuCTuka CaMoXoAHbIX BopoLuuTenen komnocra [31]

Mokasatenu F-12 F-14 F-16 F-18 F-20 F-22
MpousBoanTENbLHOCTL, T/ 1100 1700 2160 2600 3120 3500
MowHocTb gBurarens, n.c. 215 260 350 400 525 540
BoicoTa 6ypTa, m 2,3 2,4
LWnpuHa 6ypTa, m 3,6 4,2 49 55 6,0 6,7
Maaca, kr 9800 12600 14400 15800 16500 18900

MpeumyLlecTBa 1 He[oCTaTKM TexHonorum nepepaboTkn TBepAoW gpaKkumMm CBUMHOMO
HaBO3a B opraHnyeckoe yaobpeHne METOAOM aKTMBHOIO KOMMOCTMPOBAHWS NpeacTaBneHs! B
Tabnuvue 2.46.

Tabnuua 2.46 — lNpeumyLuecTsa U HeJOCTaTKM TEXHOMNOrMN NnepepaboTkn TBepaon dpakumm
CBVHOro HaBO3a B OpraHu4eckoe ynobpeHne MeTog0oM akTVBHOMO KOMNOCTUPOBEHWSA

Mpenmywecrea

HepocTtatku

- CokpaLleHHbIe cpokn komnocTuposanms (1,5
mMecsiya).

- YMeHblUEHWE KanuTanbHbIX 3aTpaT 3a cyeT
YMEHbLUEHWS NNoLagky KOMNOCTUPOBaHNA (A0
40%).

- Huskune tpeboeanms k ksanudukauum pabort-
HWKOB

- YBenuueHwe 3KChnyaTauuoHHbIX 3aTpar
BBMAY WUCNOMb30BaHWA AOMOMHUTENLHON TeX-
HUKK Ans aspayum 6ypToB u 3akynku Guonpe-
naparos.

- HEBO3MOXXHOCTb KOMMOCTUPOBAHUS NPU OTPU-
LaTenbHbIX Temneparypax.

- HecrabunbHocTb npouecca nepepaboTtku B

3aBUCUMOCTU OT NOroAHbIX ycnosvu7|

AHaspobHas o6paboTka HaBO3a

AHaspobHor 06paboTke noaBepraeTca HaBO3 U CMECh OCaAKOB OTCTOMHUKOB U ApYTnX
NPOAYKTOB NepepaboTkN M OYNCTKM HaBO3HbIX CTOKOB. AHaapobHyto 06paboTky macchl cne-
AyeT OCyLecTBNATb NyTeM cOpaxmBaHns B BUOIHEPreTUYECKNX YCTaHOBKaX CENbCKOXO3SN-
CTBEHHOrO HasHa4YeHus.

MepepaboTka HaBO3HbIX Macc B opraHuyeckoe yaobpeHne BO3MOXHA C MCNOMb3oBa-
Hnem BmorasoebIX yCTaHOBOK, 0COBeHHO B KOxKHbIX perMoHax cTpaHsl. JinMutmpyrowmm dax-
TOPOM noryyeHnsi brorasa B ycrnoeusax Poccum SBNsSieTCs peXnm MeTaHOBOrO BPOXKEHMs], KO-
TOPbIA AOSTKEH NPOBOAUTLCA MPU ONTUMASIbEHOM TeMMepaTypHOM pexume. Ha ero cospaHue
TpebyrTCA AONOMHUTENBHBLIE NCTOUHVKA 3HEPTUN.

K TexHonormndeckomy npoLeccy nogrotoskvm 6ecnoacTMnoyHoro Haeo3a v NpoaykTos ne-
pepaboTKkn 1 OYUNCTKN HABO3HbBIX CTOKOB K aHa3pobHOMY COPaKMBaHUIO MPEabABMNAOTCA cneay-
toLme TpeboBaHns: NMOArOTOBMEHHAs Macca AoMKHa ObITb CBEXKEN C MakCcuMarnkeHbIM Coaepxa-
HMEM OpPraHNYeCKoro BELLIECTBA, MMETb MaKCMarbHO BO3MOXHYHO TEMMEpaTypy, Macca AormkHa
ObITb rMAPaBNNHECKN TpaHcnopTabensHOM, rOMOreHHOW Mo CocTaBy, OLHOPOAHOM MO KOHLEHTpa-
LM TBEPAbIX U B3BELUEHHbIX BELLECTB M PaBHOMEPHO nocTynartb Ha cBpaxmeaHue. OHa He
JOIDKHa cogepXarb BKIoveHUst paamepom Gonee 30 MM 1 TBepable YacTyLbI.

OnTmaneHbie napameTpbl Macchbl ANS aHaspPOOHOro copaxmnBaHus:

a) BNaXHOCTb - 90-92%;
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©6) 30MbHOCTL -15-16 %,

B) pH -6,9-8,0;

r) coaepKanHme XMpHbIX knenot - 600-1500 mr/n;

[) Weno4yHoCTb - 1500-3000 mr CaCO/n;
e)C:N - (10-16):1.

[ns oGecneyveHns onTumarnbHOro cootTHowennst C:N 1 nonyyeHms 60mbLOoro konmye-
cTBa Ouorasa gonyckaeTtcs fo6aBnaTe B cOpaxmBaemMyto Maccy Lpyrse opraHudeckue oT-
XOAbIl, HABO3 Pa3HbIX BUAOB XUBOTHbLIX U MOMET MTULY.

COpaxnBaemasi Macca He [OrmkHa cojepxaTb BELLeCTBa, NoAaBMsALME XN3HEAes-
TENbHOCTb METaHoOBpPasyoLLMX MUKPOOPTraHN3MOB 1 MHMMOWPYIOLLME TEXHOIOMMYECKMIA NPO-
Lecc aHaspobHoro copaxunsaHms 6onblue AOMYyCTUMbIX KOHLEHTPauMi (pasnunyHblie popmbl
asoTa ¥ GOnbLUMHCTBO TSXKEMbIX, LUENOYHbIX, LENoYHO3EMENbHbIX METarnmnoB, Cynbdunios,
KMcrnopoga, aHTUBMOTUKOB, AE3MHMULIMPYIOLLMX CPEACTB M APYTX BELLECTB).

B kayecTBe OCHOBHbIX NapameTpoB TEXHONMOMMYECKOro npouecca aHaspobHoro copa-
XVBaHMSA XNAKOro HABO3a paccMmaTpuyBatoT TeMnepaTtypy U NPOAOCIMKUTENBLHOCTL cOpaxmBa-
HUsA. TemnepaTtypa cOpaxuBaHusa AOIMKHa 3afaBaTbCH UCXOASA M3 MPUHATOrO pexuma cbpa-
XVBaHWA HaBo3a.

Bbibop pexuma copaxmnBaHna cnefyet NponsBoAUTE HA OCHOBAHUM TEXHNKO-3KOHOMMU-
YeCKMX pac4eToB C Y4ETOM MPUPOAHO-KMUMATUYECKMX YCIOBUIN, BETEPUHAPHOIO COCTOSHUA
KMBOTHOBOLYECKOrO MPesnpuUsiTUs, KONMYECTBEHHO-KaYeCTBEHHbIX NapamMeTpoB HaBo3a, ca-
HUTapHO-TUrIMeHn4Yecknx TpeboBaHui 1 TpPeboBaHM K UCMONBb30BaHMIO COPOXXEHHOIO HABO3a,
Hann4nsa NIoLwaaen N COCTOSIHAS CEMNbCKOXO3ANCTBEHHbIX YTOAWN, BUAA KYNbTyp, COCTOSHNS
W TUMa noys 1 ApYyrmx yCroBUIA.

[nsa aHaspobHoro copaxunesaHns 6ecrnogCTUNOYHOTO HaBo3a crneayeT NpuHUMaTh Aga
pexuma:

- Me30(uIbHBIN C AManasoHom Temnepatyp - 33-38 °C;

- TepModUnbHLIN ¢ AnanasoHoM Temnepatyp - 53-55 °C.

Mpouecc obe3sapaxkmBaHMsa HaBo3a ocyLlecTBnsieTcs B GuopeakTopax (Npy yCKOpeH-
HOM KOMMOCTUPOBaHWUM N aH3POBHOM cOpakmBaHum).

B Poccum paspabotaHa TEXHONOMS YCKOPEHHON BuodepMeHTaumMmn C UConb30BaHNEM
BropeakTopa, KoTopas Mo3BosISET nepepatoTaTb TBEPAYH (hPaKLMIO CBUHOMO HABO3a B BLICOKOKa-
YeCTBEHHOE OpraHnyeckoe yaobpeHme B aapobHbIx YCroBusix. TexHOnorMieckas NMHUs BKIoYaeT
nuTaTesbL-403aTop, A03aTopbl MUHEpParnbHbIX YA0OpEeHU 1 MUKPOBMONOMUeCKUX npenaparos,
LUIHEKOBbIN CMecUTErNb, B1opeaKkTop, BEHTUISITOP, AreKTpokanopudep, cernaparop, BUHTOBOW KOH-
Berep, CUCTEMY OUUCTKM ra3oBoro BbiBpoca, COOPHYH0 eMKOCTL (Tabn. 2.47).

Tabnuuya 2.47 — OCHOBHbIE TEXHNYECKNE U SKOHOMUYECKME nokasatenu [31]

MponssoauTENLHOCTD, T/CYT. 0,05...10
ICpok nepepaboTku, CyT. 3..4
KonuuecTeo o6cnyxuBaroLLero nepcoHana, yen. 1
YaensHoe aHepronoTrpebneHue npouecca, kBt 10...15
YaenbHble kanuTanbHble 3aTparsl, pyo/T 1500 ... 3000
YaenbHble 3kcnnyaTauuoHHble 3aTpaTtsl, pyo./T 800 ... 1500
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Cpeau cyLlecTByOLMX METOAOB YTUNM3aLUM OpPraHUYEeCcKMX OTXOAOB CBMHOBOACTBA
HECOMHEHHBIV NMPUOPUTET Mo nokasarenam 3pekTUBHOCTA 1 6e30MacHOCTU OTBOAUTCS B1o-
JIOTMYECKMM METOAaM, OCHOBaHHbBIM Ha UCMOMNb30BAHNM MUKPOOPraHM3MOB PasinyHbIX Takco-
HOMUWYECKUX TPy, NO3BONSOLLMX YCKOPUTEL NPOLECC AECTPYKLMN OPraHUYecKnX KOMMOHEH-
TOB W NONYYUTb SKONOMMYECKM YNCTLIN CyBCTparT.

Tak, psafoM y4eHbIX MPEASIoKEHO UCMONb30BaHWE APOXKEBbLIX OpraHnamos poga Sac-
charomyces n Candida, obnagaroLmx cnocobHOCTBIO POCTa B LUMPOKOM gnanasoHe pH 1 tem-
neparyp, U YCTOMYMBOCTLIO K XMMUYECKMM 3arpsisHUTensaMm. MNpoeeeHHbIe SKCreprMEHTbI No-
Kasanu, YTo AaHHble MUKPOOPraHU3ambl SIBMSOTCS 3 DEKTUBHBIMU AECTPYKTOPaMU OpraHnye-
CKM1X coeanHEHU, obnaaaroT BbIPaXKEHHLIMU (DEPMEHTATUBHBIMU CBONCTBAMU M aHTaroHu4e-
CKOW aKTMBHOCTbIO B OTHOLLIEHUM MHOMMX MUKPOOPraHusmMoB 1 rpuboe. HemanoBaxHbIM npe-
MMYLLIECTBOM WCTIONb30BaHUS APOXCKEBbLIX OpraHnsmoB poga Saccharomyces u Candida sB-
NAETCH yCTpaHeHVe B TEYEHNM HECKOIBKUX CYTOK HEMPUATHOIO cneLmndmn4eckoro 3anaxa, 4ro
06BbACHAETCA MX CNOCOBHOCTBIO aCCMMUIUPOBaTL a30T U3 MOYEBVHBI, 06e3BpexmuBaThL Cyb-
cTpar oT BaKkTepuii, BbI3bIBAIOLLMX FTHUIOCTHbIE aHa3pOobHbIe NPOLECChl, CONPOBOXAAOLLMECS
BblAeNeHNEM aMmmMmnaka u CepoBOAOPOAA.

B HacTosillee Bpema Hapsaay ¢ o6e3sapaXnBaHUEM CBMHOMO HABO3a C MOMOLLBIO MUK-
POOPraHM3MoB PasnnyHbIX TaKCOHOMMUYECKUX IPYIM, NO3BONAOLWMX CYLWECTBEHHO YIyYLLUTb
NpOLECC AECTPYKLMMN OPraHNYECKMX KOMIMOHEHTOB U MOMYYUTh 3KONOMMYECKn YACTBIN cybeTpar
Be3onacHbIv 4N OKpY)KatoLLel cpeabl, LUMPOKOE NPUMEHEHWE Nony4nna nepepaboTka HaBo3a
B O1orasoBbIX yCTaHOBKaX.

MpoaomMKNTENBHOCTE aHa3pPoBbHOro copaxkmBaHns 6eCnogCTUNOYHOrO HaBo3a B METaH-
TEeHKax cnegyet HasHadaTb B npegenax 5-20 CyTok € y4eTOM (haKTopoB:

- BEMWYMHbI 403bl 3arpy3kn cOpaxmsaemMomn macce,

- NPUHSITON TeMnepaTypbl COpakmBaemMoln Maccs,

- CKOPOCTU peakLun, 3aBUCSILLIEN OT BMAa COpaxnBaemMon Macehbl;

- CTEMEHWN PasnoXeHUsi OPraHNYeCcKoro BELLECTBE,

- TpeboBaHWM K Ka4yecTBy COPOXKEHHOrO HaBo3a U 4p.

B npouecce aHaspobHon 06paboTkM NPOUCXOAUT Pas3NOXKEeHNe OpPraHU4ecKoro BeLle-
CTBa HaBo3a 1 MNMoMeTa C BbigeneHnem brorasa ¢ TeNNOTBOPHOM CNOCOBHOCTLIO HE MeHee
23 MOx/m.

Konunuecteo obpasyemoro 6uorasa 3aBUCMT OT BMAa W COCTaBa HaBO3a, NPOAOITKU-
TenbHOCTW cOpaxunBaHWs, CTENEHW pacrnafa OpraHN4eckoro BeLeCTBa U Apyrmx (PakTopos.
Mpw po3se 3arpyskm metaHTeHKOB 10% U CTENEHW pasnoXeHNsa OpraHNYeCcKoro BeLecTsa Ao
40% OpPWEHTUPOBOYHOE KONMMYECTBO Bbigensiemoro 6uorasa ¢ 1 kr OB 6ecnoacTUNoYHoro
HaBo3a 1 nomeTa cocraenseT: Hasoda KPC — 300 n, ceuHoro Haso3a — 400 1 1 nomeTa NTuy,
— 500 n.

O6paboTka NPOU3BOACTBEHHbIX CTOYHLIX BOA, U MOBEPXHOCTHLIX CTOKOB Npea-
npuaATUN

Ana npaBunbHOM 3KCrfyaTauvu MPOMBILLNEHHBLIX CBUHOBOAYECKMX NPEAnpUSTUN
HeobxoANMO npegycMaTpuBarb COOp M COOTBETCTBYHOLLYO 06paboTKy NPoM3BOACTBEHHbIX
CTOYHbIX BOA W MOBEPXHOCTHBIX CTOKOB, 0BpasyloLLMXCs Ha TeppUTOpUn NpeanpuaTun. Hesa-
rPsi3HEHHbIE NPOU3BOACTBEHHbIE CTOYHbIE BOAbLI MOTYT ObITb UCMONb30BaHbl B cucTeMax 060-
POTHOrO TEXHWYECKOro BofoCHabxeHMs NpeanpysATUA.
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[ns o6es3apaxuBaHns CTOYHbIX BOA OT BETEPUHAPHLIX 06bekToB HeobxoanMO npeay-
cMaTpuBaTh KOHTaKTHbIE OTCTOMHUKW. o3y xnopa ans 06e3sapaknBaHns CTOYHbIX BOJ, Onpe-
LEnNsIoT B K&KAOM KOHKPETHOM Cryyae, UCXOAA U3 XNMOPOMOrnoLEHHOCTM CTOYHbIX BO, He
MeHee 100 Mr/n Npy NPOLOIPKUTENBHOCTN KOHTaKTa 2 .

JInBHEBLIE CTOKM NPEANPUSTUIA AOMKHbLI HANPaBNATECH, Kak NPaBMno, NO OTKPLITON CUu-
CTemMe BOAOCTOKOB B JIOKasbHble XpaHWUML@ (NpyAbl-OTCTOMHMKA UnK ApP.) 1 NOCne COOTBEeT-
cTBytoLLelr 06paboTkM MCMONL30BaTLCA AN OPOLLEHNSA CENbCKOXO3ANCTBEHHBIX YrOANNA.

MoBEPXHOCTHbLIE CTOKW C KPbIL 34aHUA U TEPPUTOPUIA, HE 3arps3HEHHbIE 3KCKPEeMEeH-
TaMW XKMBOTHbIX, OCTaTKaMu KOPMOB, HETENPOAYKTAMU U APYrMMU OTXOAaMM, AONyCKaeTCs
cOpackiBaTb Ha penbed MEeCTHOCTW, NOMsA UMK B BOAOEM NPV YCMOBWMKW, €CNnv Takon copoc
OypeT cooTBETCTBOBATL TPEOOBAHNAM OXPaHbl BOA.

Ons 6uonornyeckon o6paboTky NPON3BOACTBEHHBIX CTOYHbLIX BOA PEKOMEHAYETCA Npu-
MeHeHWe BMonorMyecknx NpyaoB.

TexHONOrmMmM TPaHCNOPTUPOBKN U BHECEHUS TOTOBOIO OPraHNU4YecKoro yaoopeHums,
nosly4YeHHOro U3 CBMHOro Haeo3a
Mnowanb CenbCkOXO3ANCTBEHHbLIX YrOAUA fOMmMKHa ObiTb AOCTATOMHOM ANA BHECEHWUs!
BCEW Maccbl opraHnyeckmx yaobpeHnin. Hopmbl BHECEHNA OpraHnyeckix yaobpeHui, cneagyet
YCTaHaBMMBAaTb C Y4YETOM KONMUYECTBA COAEPXKALLMXCA B HAX NUTATENbHBLIX BELWECTB 1 BbIHOCA
nuTaTenkbHbIX BELECTB C MnaHnpyeMbiM YpoXaeM CenbCKOXO3SNCTBEHHbIX KynbTyp. XKuakoe
opraHu{eckoe yAoOpeHMe Ha OCHOBE CBMHOMO HaBO3a CreAyeT TPaHCNopTUpPOBaTk N BHOCUTL
Ha CenbCKOXO3SIMCTBEHHbIE 3EMIA C MOMOLLbIO MOBUNBbHBIX arperaToB, MAPOMEXaHNYECKOTO
o6opyaoBaHMa (LUMNaHroBbIX, OpPOCU-TENbHbIX cucTem). Teeppoe opraHudeckoe ypobpeHue
TPaHCNOPTUPYIOT U BHOCAT Ha NOMSA ¢ NOMOLLIbIO MOBUIBHBIX arperaTtoB. [MPUMEHMMOCTb TEXHO-
TIOTMIA N CPEeACTB MexaHU3aLy BHECEHUSI OPraHNYECKoro yaobpeHus B OCHOBHOM onpegens-
eTcsA 0COBEHHOCTAMM K2KA0M0 NPEANPUATUA. NPUPOAHO-KIIMMAaTUHECKMMW YCITOBUSIMU, PacCTo-
SAHUAMM O MOJIEN BHECEHUS, AOPOXHO-TPAHCNOPTHLIMU Y CAHUTAPHO-TUTMEHUYECKUMM YCITOBU-
amu. CnocoBbl TPaHCNOPTUPOBAHNSA N BHECEHWUS OpraHUYeckux yA0BpeHUA OKasbIiBaloT Cyllie-
CTBEHHOE BMUSIHWE HE TONbKO Ha 3KOMOMI, HO M Ha 3hEKTUBHOCTL CENbCKOXO3SINCTBEHHOTO
NpoV3BOACTBA B LiesioM. [penmMyLecTBamm UCNOSb30BaHMS LUNAHIOBbLIX CUCTEM MO CPABHEHWIO
C MCMOSb30BaHWEM MOBUIbHBIX arperaToB ABNSAIOTCS. - PABHOMEPHOCTb PaCNpeeneHnst Xua-
KMX OpraHnyeckux yaoBpeHuin Ha Nonsx; - OTCYTCTBME YNIOTHEHUA MOYBbI; - BbICOKas MPOU3BO-
LWTENBHOCTb, NO3BOMNSAIOLLAA BHECTU YAOOPEHUS B ONTUMAIbHbBIE arpOTEXHNYECKMNE CPOKY; - OT-
CyTCTBME LUyMa W BbIOPOCOB 3arpAsHAIOLLMX BELWECTB NP TPaHCNOPTUPOBAHUM HaBO3a OKOJO
JKWUMbIX 30H; - OTCYTCTBME 3arpy3ku 40por 1 ux 3arpsasHeHus. [36]. Ansa Beibopa cnocoba TpaHc-
NMOPTUPOBaHUS U BHECEHUS NEPBOCTEMNEHHOE 3HAYEHNE UMEIOT CreAyoLLMe NPpUPOAHbIE U 3KO-
HOMMWYECKME YCNOBUS NMPOU3BOACTBA: BUA, PasMepbl U pacrnoroxeHne CBUHOBOAYECKOrO Npea-
NPUSITUSE, BUABI NMONYy4aEMOro OpraHN4eckoro yaobpeHns; pasmepsl Nowanaen BHeCeH s ya,006-
PEeHWI N AanbHOCTbL TPaHCTOPTUPOBKY; penbedHble, TMAporeonormyeckme 1 rmaporiormieckne
0COBEHHOCTU MECTHOCTU; CeBOOBOPOT; BOAOXO3ANCTBEHHbIE, arpukynbTypHble W TpaHc-
NMOPTHO-TEXHUYECKME YCIIOBUS; PACMONIOKEHNE NOMNEN BHECEHNS OTHOCUTEITBHO >KUIMOW 30HBI;
3aKoHOAATENLCTBO CybbekToB Poccuiickon deaepaunm; noTpebHOCTE B OPOLLEHUN 1 BO3MOX-
HOCTb OPOLLUEHMS C YH4ETOM HaNMN4Ms BOZHOMO UCTOYHMKA.
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Vicnonb3oBaHne MO6GUIBHBIX arperaTtoB

|_|pI/IMeHI/IMOCTb TEXHONOorum u cpeacTBs MexaHusauyun BHeCeHUa opraHm4eckoro y,qo6-
peHna MOOUMbHbIMWU arperatamuy, B OCHOBHOM onpegendetca 0COBGEeHHOCTAMM KaKaoro npena-
npnaTna: NpupoaHO-KANMMaTnyeCKMMmn ycnoBmaMn, AOPOXHO-TPAHCNOPTHbIMU U CaHUTapPHO-
TMrmeHn4ecKnMmn ycnosuamn.

Cnocobbl BHECEHWS OpraHM4Yyeckux yaoOGpeHuin okasbiBaloT CYLLEeCTBEHHOE B/MSHUE He
TONbKO Ha 3KOM0rnmw, HO N Ha SCbeeKTVIBHOCTb Ce/IbCKOX035AMCTBEHHOT0 npons3soacTea B LEsIOM.

[Ona Bbibopa cnocoba BHeCeHMs NepBOCTENEHHOEe 3HadyeHue UMeNT cregylwue npu-
poAHble N 3KOHOMUYECKMEe ycnoBua npounssogcrea:

. BWA, pasmepbl 1 pacnosioXXeHne CBMHOBOLYECKOTO NpeanpusaTus;

. NOTPE6HOCTb B OPOLUEHNN U BOZMOXHOCTb OPOLUEHUSA C Y4ETOM Hasmuus nosivmBe-
HOW BOAbI;

. pa3mMepbl U OCOBEHHOCTU CE/IbCKOXO3SANCTBEHHON MOME3HOWN Nowagu;

. ceBo0bopoT;

. BOAOX03ANCTBEHHbIE, arpuKynbTYpPHbIE U TPAHCMOPTHO-TEXHUYECKNE YC/IOBUS.

Mcxopa 3 TeXHOIOrMYecknx 0CO6EeHHOCTEN, pasimyaloT NOBEPXHOCTHOE U BHYTPMNOY-
BEHHOE BHECEHWe, a Tak e CM/OWHoe, IEHTOYHOE U loKkasbHOe. B HacToAWMA MOMEHT cy-
LecTBYIOT pa3siMyHble cnocobbl BHeceHus XXOY, npepcrasfieHHble Ha pucyHke 2.70 [29].

PucyHok 2.70 — Cnoco6bl BHECEHUSA XUAKOTO OpraHnyeckoro ygobpeHus

BHeceHns TBepAoro OpraHMYeckoro yAo6peHns Ha NONs OcCyL,ecTBASeTCs NOoBepX-
HOCTHO nof 3anallky. BHeceHue ocyliecTBAAeTCA cneuvannm3mpoBaHHbLIMKU MalunHamu Ans
BHECEHMWA TBepAblX OpraHuyeckux yaobpeHunii. PekomeHayeTcsi, 4To6bl pa3pbiB BO BPEMEHMU
MexXAy BHeceHueM U1 3a4enkoli yaobpeHuii B No4YBy He npesbiwan 6onee 2 yacoB. PekomeH-
ayeTcs, 4To6bl XuUAKMe opraHnyeckue yaobpeHuns, 3a UCKIIOYEHWEM BHECEHUSI UX Ha NnoceBax
MHOTO/IeTHUX TpaB W ANa MNOAKOPMKM O3MMbIX Ky/nbTyp, 6blM 3adenaHsl B noysy. PaspbiB BO
BPEMEHN MEXAY BHECEHMEM W 3a4efiKoin yaobpeHnin pekomeHgoBaH 6onee 2 yacos. [34].
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TexHonornyeckne npoueccbl Npyu TPaHCNOPTUPOBKE FOTOBOrO0 OPraHMYecKoro
yAo6peHus, Nony4yeHHOro n3 CBUHOro HaBo3a

TexHOonorum TpPaHCNOPTUPOBKM C MOCIEAVYIOLLIMM BHECEHMEM OPraHU4ECKOro yaobpeHus
OCYLLIECTBNATCH N0 NPSMOTOYHOMY, NEPEBANOYHOMY U KOMBUHMPOBEHHOMY BapUaHTaM.

10 NPAMOTOYHOM TEXHONOIMM YAOOPEHNS, HakannmBaeMble B NPUGPEPMCKMX XPaHUIn-
Lax, AOCTaBnsAT B NMOJIE U BHOCHT B MOYBY.

MpsiMOTOYHas TEXHOMOMMS BHECEHUS LMCTEpHaMM BKIoYaeT B cebs creayrowme oc-
HOBHble onepauuun: 1) romoreHnsaums yaobpenuss (nepepaboTaHHOro XUAKoro Haeosa) B
HaBO30OXpaHWMLLE; 2) 3arpy3ka B MalLNHYy ANA BHECEHWNS; 3) TPAHCNOPTMPOBaHWE B MalUNHE
LN1s1 BHECEHWUS K MECTY MCMONb30BaHust; 4) rOMOreH13aumio Macckl ya006peHuin B EMKOCTU Ma-
LMHbI ANS BHECEHMS BO BPEMS BHECEHNS B MOYBY; 5) BHECEHME.

Mo neperpysoyYHon TEXHOMOrUK yAOBPEHNA, 3arpy>KeHHbIe N3 NPUMEPMEPCKOrO XpaHu-
nvLia B KPYNHOTOHHAXHbBIE MalUWHbI, JOCTaBNATCHA K MECTY BHECEHUSA, neperpyxaroT B no-
NeBbl€ MalUWHbI, KOTOPbIMU yA0BpEeHe BHOCUTCS.

MeperpysoyHas TEXHONOrMS BKMIOYAET CrefyoLmMe TEXHONOMMYEcKMe onepaLum:

1) romoreHunsauma yaobpeHunst (nepepalboTaHHOro KUAKOrO HaBo3a) B HAaBO30XpaHU-
nve; 2) sarpyska TPaHCNOPTHbIX CPEAcTB; 3) TpaHCNopTUpoBaHne yaobpeHun mobunbHbIM1
UncTepHamum Ha nore; 4) nepekadka B MawuvHbl Ans BHeCeHUs; 5) BHeceHue yaobpeHusi B
nouysy.

MeperpyaoyHas TeXHONOINA BHECEHUS XUAKOrO opraHuyeckoro yaobpenna (KOY) ue-
necoobpasHa nNpu HN3KOW HeCyLLEen CnocOBHOCTM MOYBbI, OrpaHUYEHUAX Ha gedopmaumio ee
NMOBEPXHOCTHOrO Cros, 3Ha4YMTENbHOE yaaneHne MecT (Gonee 5 kM) OT HaBO3OXpaHUNULLA,
Hann4yMM B XO3UCTBE BOMbLUErPY3HbIX TPAHCMOPTHBIX CPEACTB, HEOOX0ANMOCTUN BHECEHNS C
ocoBbiMuK TpeBGoBaHUAMY k cnocoBy BHECEHUS (BHYTPUNOYBEHHOE BHECEHWE, MOAKOPMKa Npo-
NaLlUHbIX KynbTyp).

Mo nepeBano4yHon TEXHONOMMK YA,06peHMs N3 NPUDEPMCKNX XPAHUNULL, NEPUOANYECKU
B TEYEHWE roZia AOCTaBNSIOT B NOMEBbIE XPaHUIULLA, U3 KOTOPbIX B BnaronpusiTHble CPOKU
BHOCATCS B nouBy. [locTaBnsAoT ya06peHus B noneBble xpaHunuLa néo no Tpyéonpoeoaam,
nnbo GonbLuerpy3HbIMK LICTEPHAMK, a BHOCAT LUCTepHaMu-pasbpacbkiBaTtensmMn Unm no Tpy-
60onpoBOAHON CUCTEME HaMYCKOM.

MepeBanouHas TexHOMNOrMs BkNtouaeT B ceba ononHUTENbHbIE Onepaumu, CBA3aHHbIe
C AOCTaBKOW yA0OpeHUIA B NONEBOE XpaHWUIMLLE U KX pa3srpy3kon: 1) npurotosnenve XXOY B
nNprcdepMCcKOM HaBO30OXpaHUIWLLE C y4eTOM TpeboBaHU TpybonpoBoAHOrO TpaHcropTa no
MexXaHN4YeCKOMy COCTaBy BKIMHOYEHUI; 2) 3abop 1 noaada ynobpenun B Tpybonposoa nnm 3a-
rpy3Ky TPaAHCMOPTHbLIX CPEACTB; 3) TpaHCNOPTMPOBaHUE yA0OPEHMA B NONEBOE XpaHUnULLE; 4)
romoreHvsaumsa yaobpeHus B NoneBOM XpaHunuLle; 5) pasrpyska noneBblX XpaHUnuL, no-
Aavy n pacnpeaenenve yaobperHus no noso.

MepeBanoyHas TEXHONOrMA BHECEHUS LenecoobpasHa Ha hepMax U KOMMrekcax npu
yAaneHum nonewn ot npudepmcknx HaBosoxpanunuiy (6onee 5...7 km). 3Ta TexHONOrMA peko-
MEHAYeTCA, KOrAa HYKHO YMEHbLUUTb 00beM npudEpMCKNX HaBO3OXPaHWULLL, COKpaTuUTb
CPOKW BHECEHUS yA00pEHUA 1 yryyllnTb CAHUTAPHO-TUMMEHNYECKOE COCTOSIHME Ha depmax.
EMKOCTb M KONMYECTBO MOSEBLIX HABO3OXPAHUNWLY, onpefensoTcs obbemom obpasyemoro
HaBo3a. [NoneBble HABO30OXpaHUIULLA paUMoHarnbHO pa3meLlartb y A0pOor U Mo BO3MOXHOCTU
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no cepefmHe maccuea yaobpsembix Nonen ¢ Takum pacyeToMm, YTobbl cpeaHuin paauyc nepe-
BO3KW MaLLMHOM NS BHECEHWUS He npeBbiwan 2 kM. MpuMmeHeHne MobunbHbIX MaluvH ANA 3a-
MOSHEHUST MOJIEBbLIX HABO3OXPAHUIIULL, PEKOMEHAYETCS MPU OTCYTCTBUM B XO3siicTBe Tpy6o-
MPOBOAHOIO TPAHCNOPTA, a TakkKe NPU HEOBXOAMMOCTM CUCTEMATUYECKN OCBOBOXKAATL LIeH-
TpansHOe HaBO30XpaHUNULLE, BMECTUMOCTL KOTOPOrO HE COOTBETCTBYET KonMyecTsy obpasy-
€MOro Ha NPeAnpUSATAN XUAKOro Haso3a. [oneeble HAaBO30XPaHUIMLLEA HAMOIHAOT B NEPUOA
3aHATOCTM NOMEN NoCeBamMm U 3MMON.

Mo KOMBMHWMPOBAHHOW TEXHONOMMK YAOBPEHUs NepekaumBaroT No Tpy6onpoBoAHbLIM CU-
CTeMaMm K MoneBbIM rapaHTamMm 1 BHOCAT MalUMHaAMK ANS BHECEHNA.

KomMBuHMpoBaHHan TEXHONOMMSi BHECEHWUS! BKIIOYAET Crefyolme TEXHONMormyeckne
onepauuu: 1) NPUroTOBNIEHNE HABO3HOW MAcChl B HABO3OXpaHUnuLLe; 2) TpaHcnopTupoBaHue
B nosne no Tpybonpoeogy; 3) 3anpaeky eMKOCTEN MaLUWH AMS BHECEHUS Yepes 3anpaBoyHble
rMapaHThl; 4) TPaHCMOPTUPOBKY K MECTY BHECEHUS, 5) roMoreHM3aLmio Maccsl ynobpenun B
eMKOCTUN pasbpacbiBaTens;6) BHeCEHWE; 7) NPOMbIBKY TPyOONpoBOAHON CETN BOAOW.

KomBuHMpoBaHHyo TexHonorno ans BHeceHust XKOY Lenecoobpa3Ho NpUMEHsATL Npuy
MOJyYeHU HaBO3a BRAAXHOCTLIO HEe HWxe 94 %, nNpu rogoBoM Bbixoge Gonee 25 Tbic. M3 1
BonbLIOM yaaneHun maccueoB yaobpsembix nnowaaen (bonee 7 km). KombuHupoBaHHas Tex-
Homorus npesycmaTpuBaeT OTPSAHYH0 cucTeMy paboTbl MOBUIBHBIX MaLWH AN BHECEHUA
ya0o0peHnA.

MpvMeHeHWe nepeaBKHOMO 3anNpaBOYHOrO rMMapaHTa CHKaEeT 3aTpaThbl Ha TpaHcnop-
TUPOBKY ¥ No3BoNsSeT 3pPEeKTUBHO UCMOSb30BaTL MOGUIbHBIE MaLLUMHBI AMNS BHECEHNA Manown
rpysonogbemMHocTM. Ha marmctpansHoM TpyGonpoBoae B 30HE BHECEHWS HAaBO3a yCTaHaBNN-
BalOT pa3faTtOyHbIE KOMOHKA UMK CTOSIKU AN NOAKMHOYEHUST MOBUITbHBIX 3anpaBOYHbIX MUf-
paHToB ¢ nHtepeanom 0,5...1 kM. [NpumMeHeHne 3anpaBoYHbIX KONOHOK U TMAPaHTOB Lierieco-
06pa3Ho Npu BHECEHUM B OCEHHEE - BECEHHUI Nepuog (Npy TemnepaTtype He Huke -5°C). [57]

Mcnonb3oBaHue ruapomMexaHnM4eckoro obopyaosaHus

Mcnonb3oBaHue ruapomexaHmyeckoro obopyaosaHus. Bbirpyska (3abop) opraHunude-
CKOro yaoGpeHnsi N3 HaBO30XPaHUINLL, MOXET OCYLLECTBRSATLCA NOTrPY>KHLIMM HAacocamm C No-
favell B HacoCHbIe CTaHUMK, NepeaBWKHBIMA UINA CTaLNMOHAPHBIMM HACOCHBIMU CTaHLMSMUA C
BaKyyMHOW CUCTEMOW 3anmBKN HAcoca UM ycTaHaBnNMBaeMbIMN NOA 3anvBoM. TpaHCnopTu-
pOBKa opraH1M4Yeckoro yfo6peHrst oT MecTa nepepaboTkn CBUHOMO HaBo3a (HaBO30XPaHUINLLY)
[0 MecTa BHECEHMS OCyLLeCTBNAETCA No Tpybonposogam CraumoHapHbIM NI NEPEABIDKHLIM
wraHroebiM. Bo BpemeHa CCCP npu ruipOCMbIBHON CUCTEME yAAneHNss HaBO3a U3 XXUBOTHO-
BOAYECKUX MOMELLEHUIA LUIMPOKOE PacnpOCTPaHEHUE MONyYnin OPOCUTENBHBIE CUCTEMBI C UC-
Monb30BaHMEM KUBOTHOBOAYECKMX CTOKOB. [laHHbIe cucTemMbl obecneureatoT He Tonbko yao06-
peHNEe CenbCKOXO3AWCTBEHHBIX KYNbTYP, HO U UX BOAOMNOTPEOHOCTL 3a CHET UCNOMb30BaHUA
npupoaHon Boabl. HopMbl BHECEHUA NepepaboTaHHbIX HABO3HbIX CTOKOB YCTaHaBnMBaloTCA
MO BbIHOCY MUTATESBbHBIX BELLIECTB YPOXKAEM, HOPMbI BOZbI - O OPOCUTENBHBIM HOPMaM Cenb-
CKOXO3AIMCTBEHHbIX KYTbTYp C y4eTOM 06bema BHeCeHUs: NepepaboTaHHbIX HaBO3HbIX CTOKOB.
Ha opocuTenbHbIX cucTemax co CTaumoHapHbIMU TpybonpoBogamn U CNONb30BaAHNEM JOXK-
LeBarnbHbIX MaLUMH MOXET NPUMEHATLCA TONMbKO NepepaboTaHHas xuakas dpakums HaBo3a
nocne pasgeneHns. C NOMOLLBHO WNAHroBbIX CUCTEM TPAHCMOPTUPOBATHECS Ha NONS BHECEHUS
MOryT Kak nepepaboTaHHas xuakas dpakuus HaBo3a, Tak U HepasaerneHHbIN nepepaboTaH-
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HbIA XAkl HaBo3. PasnuualoT ABa TUna W/AaHroBbIX CUCTEM: - CUCTEMA C CAMOXO/HOI pac-
npeaenuTenbHON MallMHOW C KaTyLLUKOW; - CUCTEMAa C BYKCMPYEMbIM TPAKTOpOM LifaHroMm. Co-
cTaB 060pyA0BaHNs LW/IAHIOBOM CUCTEMbI C CAMOXOAHOW pacnpeaenuTenbHoi MaLliMHOM C Ka-
TYWKOW - HACOCHAasa CTaHUWsl, IMHUA TPAHCMOPTUPYIOLWMX LWAAHTOB, JIMHUA pacnpeaensowmnx
WIAHroB, CaMOXoAHasi pacnpejenurefibHas MalluMHa C KaTyLKoW A7 HaMOTKW LUAHTOB.
OTOT BapWaHT LUIAHrOBOM CUCTEMbI HE MOJTyUW/ WMPOKOTO PacnpoCcTpaHeHUs B Hallei cTpaHe
13-3a BbICOKO CTOMMOCTM 060pyfAoBaHUs. B cocTaB W/AHTOBOW CUCTEMbI C BYKCMPYEMbIM
LUTAHTOM BXOAST HACOCHAas CTaHuMA (Kak NpaBusio, Av3efibHas), IMHUKM TPaHCNOPTUPYIOWMUX U
GYKCUPYEMbIX LUIAHTOB, TPAKTOP C pacnpeAenuTesbHbIM YCTPOWCTBOM, TPAHCMOPTUPOBLLMKA
LUaHToB U Ap. BcnoMoraTenibHoe 06opyaoBaHue.

PucyHok 2.70 O60pyaoBaHme WAaHroBbIX CUCTEM C BYKCUPYEMbIM LUIAHTOM
A) AnsenbHasa HacocHas CTaHLMa C BakyyMHOW cucTemoi 3anveku; B) TpaHCnopTMpOBLL MK

WwnaHros; B) TpaHcnopTupylowme u GyKcupyemble LUNaHrm

Mpn ANWHE LWNAHTOBbLIX CUCTEM A0 4-5 KM NPUMEHSIETCS CXeMa C OAHOM OCHOBHOW
HaCOCHOW cTaHumei, npu 60MnblIeRn ANVHE NPUMEHSAIOTCA A0NONHUTENbHbIE NOoAKaYMBatoLwme
HacoCHble CTaHuuW. [in3enbHble HACOCHblE CTaHUMM MOryT paboTaTb C MCMO/Ib30BaHMEM MO-
FPY>XHOTO Hacoca Win ¢ CUCTEMOM 3a/IMBKM C MOMOLLbIO BaKyyMHOro Hacoca. Beibop BapuaHTa
3aBUCUT OT 1yOUHbI HABO30XPaHW/NLL, MPOU3BOANTENIBHOCTU CUCTEMBI. BO3MOXeH BapuaHT
NoACOoeAMHEHNS HACOCHOM CTaHUMKW K naryHHol nmomne. B cocTtaB NMHMU BXOASAT TPAHCMOPTU-
pyouwue (MarucTpasnbHbie) n Bykcupyemble LUAaHrk, oTanvalolmecs no xapakrepucTnkam u
AnameTtpy. Hanbonbliee pacnpocTpaHeHWe noayynav TpaHCnopTUpyoLmne WiaaHrm guamer-
pom 6 AwiMOB 1 Gykcupyemble 5 aloimoB. [NA NOBbIWEHUS NPOM3BOAUTENBHOCTM CUCTEM
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WCMONb3YHOTCS U WaHr 60nbLUMX AUaMeTPOB - TPaHCNOPTUpYoLWme 7, 8 AloMMoB 1 Bykcupy-
emMble — 6 AtoliMOB. TPaHCNopTUPOBaHNE U BHECEHWE YA0OPEHMS OCYLLECTBNSETCA NPY ABU-
YKEHWW TpakTopa ¢ ByKCMPYEeMbIM LUaHroM Mo MOS0 Mo 3uraaroobpasHoi TpaekTopuu. LLinaH-
roBbl€ CUCTEMbI MPUMEHSIFOTCS 1 NPU NOAKMIOYEHUM K CUCTEMAaM CTaLMOHapHbIX TPyGonpoBso-
[OB C ryapaHTamu. ITOT BapuaHT NPUMEHSIETCS MPU UCTONb30BaHWN NepepaboTaHHON Xua-
Komn (bpaKLll/lM HaBO3a Nnocne ero pasgeneHna. Ectb BapuaHT MCNONb30BaHWA LLUNaHroBbIX CU-
cTem no nepeBanquon TEeXHONormm npu npen,BapMTeanon nepeka4vke opraHn4ecKkoro y,El,O6-
pPeHns No TPaHCMOPTUPYIOLLEMY LLNaHry B MONeBoe HaBO3oXpaHWUmLe.

TexHonornyeckue npoueccbl NPU BHECEHUM FOTOBOrO OpraHU4eckoro ypobpe-
HUs, NONY4YEeHHOro U3 CBUHOIO HaBoO3a

B 3aBMCKMMOCTM OT paboymnx opraHoB pacnpefeneHus yaobpeHnii pasnuyaroT gsa cro-
coba BHECEHMS KUTKUX OpraHNHECcKMX ya00peHuii:

1. NoBepxHOCTHOE:

- BHECEHNE pa3bpbI3rMBaHNEM XnAKOro opraHmdeckoro ynobperus (PKOY);

- BHeceHne XKQY yepes pacnpepenurernb ¢ CUCTEMOWN HABECHbIX LUNaHIOB;

- BHeceHue XKOY yepes pacnpeaenutens ¢ 6aliMayHo CUCTEMOM HAaBECHbBIX LLMAHIOB.

2. BHyTpuno4seHHoe:

- nogadya noa faasneHnem XXOVY B O0TKpbITbIE BOPO34KNY;

- nopaya nog gasneHvem XXOY B 60po3fiku € NOCNEAYIOWMM 3aKPbITUEM.

BHeceHue TBeporo opraHm4eckoro yaobpeHns ocyLLecTBNAETCS NOBEPXHOCTHO MoA
3anaLuky.

NoBepXHOCTHOE BHECEHUE XUAKOTO OPraHU4ecKoro ynobpeHus

MNoBepxHOCTHOE BHECEeHME pasbpbI3rMBaHWEM XUAKOTO OpraHUYeckoro ypobpeHus ¢
MOMOLLBI0 OTpakaTens onpefenseTca Kak pacnpepeneHne yaobpeHust no noBepxHOCTU
noussl (pnc. 2.71). BeiBpockl ammmaka npy 3ToM cnocobe, BbIPaXeHHbIe B NpoLeHTax oT 06-
Lero ammoHunHoro asota (OAA), kak npaBuio, HaxoasaTca B Npegenax 40-60%, [61] meTog
WUMEET BbICOKYI0 HE paBHOMEPHOCTb BHECEHMS, CYLLIECTBYET BEPOATHOCTE CMbIBa YA0OpEeHUS
B BOAOEMbI.

NoBeEpPXHOCTHOE BHECEHWE XMAKOrO OpraHn4ecKoro yaobpexuns Yepes pacnpenenv-
Tenb C CUCTEMOW HaBECHbIX LLMIAHIOB No3sonsieT BHOCUTL XKOY HenocpeacTBEHHO Ha NoBepX-
HOCTb MOYBbI, MPU NOMOLLY psAa CTENMOWMUXCS MO NOBEPXHOCTM MOYBbI LUMAHroB, NBo Ha He-
B0NbLLOM pacCTOSIHAW OT NMOBEPXHOCTU, MPW NOMOLLUM pAga NOABECHbLIX LUNAHIroB (puc. 2.72).
O6blMHO pabovas WwMprHa 3axeaTta cocTaBnsieT OT 6 40 12 MeTpoB, HO Takke CyLEeCTBYHT
MaLLUWHbI, UMEIOLLME LUIMPWHY 3axBaTa 6onee 24 meTpos. PaccTosHue mexay wnaHramm co-
craenseT 250-350 MM. DTOT cnocob MMeeT NpUeMneMyro HepaBHOMEPHOCTb BHeCEeHUs ya06-
peHus, YTO MOBLILLAET UCMONb30BaHME NUTATENbHbIX BewecTs. U3-3a GonbLIon LWMpWHLI 3a-
XBaTta crnocob He NOAXOAWUT AN ManeHbKoro, HenpaBunbHON OOPMbl UM MMEHOLLETO KPYTOW
CKITOH NOns.
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B) r)
PrcyHok 2.71 — TMoBepXHOCTHOE BHeceHue pasbpbi3rBaHnem
A) BHeCeHMe € NoMoLLbi0 MO6WILHOrO arperarta; B) paboyne opraHbl MOBEPXHOCTHOIO BHe-
CEeHVA Ha uucTepHe; B) BHeceHue ¢ nocnenyoLlei 3anatikoi; ) BHECEHNE C MOMOLLbIO
LLSIAHTOBOI CUCTEMBI

PucyHOK 2.72 — TMoBEPXHOCTHOE BHECEHWE XUAKOr0 OpraHNyYeckoro yaobpeHus yepes
pacnpegfenutesnb C CUCTEMOI HAaBECHbIX LLIAHIOB
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MoBEPXHOCTHOE BHECEHME XMWIKOTo OopraHuMyeckoro yaobpeHusi yepes pacnpefge-
nuTtens ¢ 6awmayvyHoli CUCTEMON HaBECHbIX LUNAaHroB MPMMEHMMO, [1aBHbIM 06pasoMm, K
NacTOWLLHBLIM 1 MaxOoTHbIM Ky/NbTypaM Ha paHHWX CTagusix pocTa Wimn K KynbTypam ¢ 60/b-
W1MM MexaypsaaHbiM paccTosHueM. Pabouas wumpuHa maluvHbl 06bIYHO OrpaHuveHa 6-8
meTpamu (puc. 2.73). [aHHbIl cnocob He pekoMeHAyeTCcs Mpu BblpawMBaHUM NaxOTHbIX
KyNbTyp CN/OLHOMO CeBa, Ha KOTOPbIX AecTBME GaliMaka MOXeT NPpUBOAUTbL K Uupe3mMep-
HOMY MOBPEXAEHWIO pacTeHuii. JINCTbs 1 cTebn TpaB pa3fensioTcs Npy NpoTackuBaHUm
y3KOro 6alimaka no MOBEPXHOCTW MOYBbI, XWAKUA HaBO3 BHOCUTCA B y3KME MOSOCHI Ha
NMOBEPXHOCTb MOYBbI. PaccTosHne mexay nosocamu obblyHO konebnetcs ot 200 go 300
MM. OnTMManbHOe COKpalleHWe 3IMUCCHMM aMmuaka AocTuraeTcs Torga, Korga nosochl
XWAKOTO HaBO3a YaCTUYHO 3aKpbIBAKTCA PacTUTE/IbHbIM NOKPOBOM. MPUMEHMMOCTb Orpa-
HU4YeHa Mpy BbICOKON KaAMEHMUCTOCTU NOYBbl, 6OMbLWNX 06BbEMAX MNOXHMUBHbLIX OCTATKOB Ha
HeobpaboTaHHbIX 3eMNsIX, KOTOpble ByayT cobupaTbca Ha H6awmMakax v NnpenAaTcTBOBaTb
nx paéore.

O heKTUBHOCTL COKpaLLEeHUss 3MUCCUM amMMuaka npy MCnosib3oBaHWM Cnoco6oB C
fGalmMakaMy UM CUCTEMONM HaBeCHbIX LWNaHroB 6yaeTt 6onblue B ciyyasx, korga XXOY BHoO-
CMTCA NOA XOPOLUO Pa3BUTbIA pacTUTESNbHbIA MOKPOB, & He Ha OTKPbLITYD MO4YBY, Tak Kak
pacTuTenbHbIi NOKPOB COXpaHsAeT yaobpeHne OT BO3AENCTBUS BeTpa M 3aTeHsieT ero ot
COMIHEYHOro u3nyyeHusi. B uenom, 6onee 3HauMTesNbHbIE COKPALLEHUS 3MUCCUM aMMuaka
06bIYHO OTMevaeTCs MpU UCMNO/b30BaHWM NOBEPXHOCTHOIO BHECEHWS XWAKOro opraHuye-
CKOro ypob6peHusa yepes pacnpegenutesnb ¢ 6awiMavyHoOi CUCTEMOI HaBECHbIX LLUMIAHIOB,
4yem Mpy UCMNOJIb30BaHNN CUCTEMbI HABECHbIX LUSIAHIOB, YTO, HaMboee BEPOSITHO, CBA3AHO
c 60NblUMM 3arpsA3HeHNeM pacTUTENIbHOTO0 MOKPOBa, BO3HMKAKOLIMM NPU MPUMEHEHUU He-
KOTOPbIX TUMOB LLUMAHIOB.

PrcyHok 2.73 — MoBEPXHOCTHOE BHECEHWE XNAKOro OpraHn4eckoro yaobpeHus ve-
pe3 pacnpegenutenb ¢ 6aliMayHONn CMCTEMON HaBECHbIX LWAaHroB [61]

B KauecTBe MOJSIOKUTE/IbHOTO MOMEHTA TEXHO/OMN MOBEPXHOCTHOTO BHECEHUS pas-
6GpbI3rvBaHMEM HacTO yKa3blBaeTcsl 60/1ee BbICOKas NpOV3BOAMTENIbHOCTL NPUMEHSEMON ANns
3TOro TEXHUKK. K oTpruaTenbHbIM OTHOCUTCA HEPABHOMEPHOCTL pacnpeaesnieHns yaobpeHuit
Mo MOBEPXHOCTM MOYBbI, KOTOpasl He AO/hKHA MpeBbiwaTb 25 %, ¥ BbiCOKMe NoTepu asoTa
BC/NEeACTBME 3MUCCUK ero B aTMocdepy U NOBEPXHOCTHOTO CMbIBA.
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MpuMeHsieMble A1 NMOBEPXHOCTHOrO BHECEHUSA pa3bpbi3rMBaHMeM MalUWHbl HE MOryT
obecneunTb 3afaHHyl0 PaBHOMEPHOCTb BHECEHWSA. B pe3ynbTaTte nosyyaercs necrpoTa B pac-
npegeneHve yaobpeHnii, 4To NPUBOAUT K HE CMHXPOHHOMY POCTY W Pa3BUTUIO pacTeHwuid, no-
JIOCHOMY WX MOJIEraHnio Npu [OCTATOYHOM U U36bITOYHOM YBIAXHEHUW, HEpPaBHOMEPHOMY
BO3[eNCTBMIO Ha MouBy. B pesynbTate, kak NpasBwusio, NPOSABASAETCA CHUMXEHWE NPOAYKTUBHO-
CTM arpoLeHO30B U KayecTBa ypoxas. 3afesnika yaobpeHuii nnyrom Tak xe He MOXeT obecne-
YUTb PaBHOMEPHOro WX pacnpegeneHus rno nPpogu/Io NoyBsbl.

3afenka NMoBepPXHOCTHO BHECEHHbIX XKXOY B NoyBYy C MNOMOLLbIO 3anaxmBaHUsa Uan He-
rny6bokoi KynbTuBauuu sBnseTcsl aM(EeKTUBHbIM CPeACcTBOM YMeHblUeHus amuccun IMB
Hanb6onblian agphekTMBHOCTb COKpalleHnss oCTUraeTCcs Npu NosHoi 3agenke yaobpeHus B
nousy [46]. 3anaxvuBaHue NPUBOANT K 60/iee BbICOKMM COKpaLLEHUAM 3MUCCUKU, YeM UCMOJIb-
30BaHMe ApYrux BUAOB TEXHUKW [N HErny6oKol KynbTuBauuu. Takol cnocob npumeHum
TO/IbKO HAa NaxoTHbIX 3emax. Cnocob Takke MeHee MPYMEHUM K MaxoTHbIM Ky/bTypam, Bbl-
pawBaemMbIM C UCMO/Ib30BAHNEM CUCTEMbI MUHUMa/IbHON 06paboTKN NOYBbLI, MO CPABHEHWIO
C Ky/bTypamu, BblpalliBaemMbIMU C UCMO/b30BaHNEM 6osiee rny6oKux MeTofoB 06paboTku
nousbl. 3agefika MOXeT NPOU3BOAUTLCA TOMbKO [0 nocesa KynbTyp. Cnocob Takke adhhekTn-
BEH A7 BHeceHus XKOY, korga MHXeKUuus B 3aKkpbiTble 60p0o3abl HEBO3MOXHA, He JOCTYynHa
WM co3flaeT OnacHOCTb BbIMbIBaHMA. KynbTuBaLusa Takke yMeHbLIaeT Makponopbl, KoTopble
MOryT CMOCO6CTBOBATbL BbIMbIBAHMIO.

BHYTpMNOYBEHHOE BHECEHME XNAKOTO OpraHn4yeckoro yaobpeHumns

BHyTOMNOYBEHHOE BHECEHMWE NoA faBNeHNeM XMULKOro OpraHNyeckoro yao6peHns B oT-
KpbITble 60PO3AKM NpeaHa3HayYeHo AN UCNOb30BaHUA Ha NacTOMLLaX UM Ha NaxXOTHbIX 3eM-
NAX C MUHUMaJIbHOW 06paboTKoi nousbl A0 noceBa (puc. 2.74). Hoxamu pa3nuyHoli hopMbl
WM AMCKOBbLIMY COLUHMKaMK B NOYBE Npopes3aloTcs BepTukasibHble 60po3abl rny6uHoi o 50
MM, KyZa BHOCUTCS Xugkoe yfobpeHve. PacctosHne mexay 6opo3gamu 06bl4HO cocTasnset
oT 200 fo 400 mwm, a paboyas LWMpUHa MallKHbl cocTaBnseT 6 M. Kpome Toro, Hopma BHece-
HWS1 O/DKHA ObITb OTPerynnpoBaHa Tak, 4tobbl nsnuikm XXOY He BbITEKann 13 OTKPbITbIX 60-
po3A, Ha NOBEPXHOCTb. MeToA He NPUMEHUM Ha O4YeHb KAMEHWUCTBIX UM Ha OYeHb ManoMOLL -
HbIX WY YNJIOTHEHHbIX MOYBaX, rae HeBO3MOXHO 06ecneunTb paBHOMEPHOE NMPOHUKHOBEHWUE
Ha Heobxogumyto pabouyto rny6uHy. MeTog He MOXeT NPUMEHSATLCA Ha MOMAX C OYeHb Kpy-
TbIM YK/IOHOM M3-3a ONacHOCTW CTOKa u3 6opo3f. Cuctembl BHeceHus XXOY nog fasneHvem
60nee aHeproemkue, Yem o60pyAoBaHve 4151 MOBEPXHOCTHOTO UAWN IEHTOYHOTO BHECEHUS.

PrcyHok 2.74 — BHyTpUNOYBEHHOE BHECEHUE MO, AABEHUEM XUAKOTo opraHmye-
CKOro yao6peHus B OTKPbITble 60PO34KM
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BHeceHve nog gasneHneM Xuakoro opraHmyeckoro yaobpeHus B 60po3aky ¢ nocneny-
IOLWMM 3aKpbITMEM NogpasfenseTcs Ha OTHOCUTENbHO Meskoe (rnybuHa 50-100 MM) unm ray-
60koe (150-200 mm) BHeceHue (puc. 2.75). XXOY nonHOCTbIO NOKpbIBAETCA MOC/e BHECEHMS
nyTem 3akpbiTUs 60p034 NPUKATLIBAIOLMM KATKOM WM HAXXUMHbBIMU BaslbLiaMu, pacrosioXeH-
HbIMW NO3aJu CTOeK MHXeKTopa. bonee rnyb6okoe BHeceHue TpebyeTca npu 60MbLINX 06be-
Max XKQOY, uTobbl n3bexarb ero npocaynBaHusa Ha NoBepxHocTb. Hernybokoe BHeceHve B 3a-
KpbiTble 60po3abl 60nee adhekTMBHO cokpatyaeT ammuccuto NH3 no cpaBHEHUO ¢ BHECEHMEM
B OTKPbITble 60p034bl. UTOGbI MOAy4MTb 3Ty AONOJHUTENbHYK BbIFOAY, TWM U COCTOSIHUE
noyYBbl AO/MKHbI 06ecneunBaTb adhekTMBHOE 3aKpbiThe 60p03a. o3ToMy 3TOT MeToA, npume-
HAETCHA MeHee LUMPOKO, YeM BHeCeHve noj AaBfieHneM B OTKpbITblie 60po3abl. HekoTopbie ma-
LWUMHBI ANS TNy60KOro BHECEHUS UMEIOT PAf, CTOEK, OCHALLEHHbIX [BYCTOPOHHUMU OTBas1aMu
UN «TYCUHBIMWU fanaMu», Ans 3aray6aeHns B NoYBY M NONEPEeYHOro pacnpeaeneHns Xuakoro
HaBO3a B NoyBe TaknuM 06pa3oMm, 4To6bl 06ecneynTb OTHOCUTEIbHO BbICOKME HOPMbI BHece-
HMS. PaccTosiHne mexay cToiikamu 06bl4HO cocTaBnseT 250-800 mm, pa6oyas wupuHa 4.
MprmMepsbl NpefcTaBneHHoe Ha puc.2.75.

PucyHok 2.75 — BHyTpuno4BeHHOE BHECEHNe
A) c nomoLblo KynbTuBaTopa; b) BHECEHME C NOMOLbIO WAaHroBol cuctemsl; N n )
BHECEHME C paboyMmm opraHamu B BUAE Ky/IbTUBATOPHbIX f1an

OCOo6eHHOCTbLI0 YCTPOCTBA, NPEACTAB/IEHHOMO Ha puc. 2.75 A AABseTCA BO3MOXHOCTb
COBMeELLEHNS onepauuii npegsapuTenbHON, OCHOBHON 06paboTky NOYBbI U BHECEHNS ya06pe-
HWi 3a oguH nNpuem. Pabounii opraH ¢ LWMPOKUMU M0CKO-PEXYLLUMU KPbIIbAMK chopMupyeT
CMNJ/IOLIHON FOPU30HT BHECEHHOrO yA0OpeHna Ha 3afaHHON rnybrHe. OTO NO3BONASET npume-
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HATb BbICOKME HOPMbl OpPraHMyeckoro yaobpeHns npu MUHUMasbHbIX BblGpocax 3arpsA3Hsto-
LWMX BelecTB B aTMoctepy. Bbl6op ry6uHbI BHECEHNS XUAKUX OpraHnyecknx yaobpeHuii ¢
pbIX/IEHVEM MOYBbI MPAaKTUYECKN He orpaHuyeH (Makcumym 50 cm). ViMeeTcsi BO3MOXHOCTb
CMeHbl pabouymx opraHos Ans paboTbl No NAacTy MHOrO-NIeTHUX Tpas 1 No obpabaTbiBaembiM
Nno HyNeBON TEXHOMOTUW NOMSAM.

HecMoTpsa Ha BbICOKYHO 3(P(IEKTMBHOCTb COKpalleHus ammuccmun 1443, npMMeHUMOoCTb
MeTofa orpaHuyeHa, rnasHbIM 06pasom, NPefnoceBHbIM BHECEHMEM Ha NAaxOTHbIX 3eMSAX U
BHECEHMEM Nof NponallHblie KynbTypbl C LUMPOKMM MHTEPBA/IOM MeXAay psfamu (Hanpumep,
noA, Kykypysy), B TO BpeMsl kak MexaHu4eckue noBpexAeHUss MOryT CHU3UTb ypoxali Tpas Ha
nactéuiliax uam TBepAo3epPHOBLIX MONEBLIX KyNbTyp. MNpoyne orpaHnyeHmns BKIOHAIOT: MOLL-
HOCTb MaxoTHOr0 C/105, COAepXaHue rMHbl U 3aCOPEHHOCTb KAMHAMU, YKIOH, HEO6X0AMMOCTb
TPakTopoB 60/1bLLUIOA MOLLHOCTY W NOBbLILIEHHYI0 ONACHOCTb BbIMbIBaHWS, 0COGEHHO Ha NoyBax
C 3aKpbITON APEHAXHOW CUCTEMOWA.

BHYTpMNOYBEHHOE BHECEHWE XUAKNX OpraHnyecknx yaobpeHunii No3BonseT CHU3UTbL B
7-10 pa3 notepu OGUOreHHbIX 3/IEMEHTOB U3 yA00OpeHus B pesysbTaTe yCTpaHeHus noBepx-
HOCTHOrO CTOKa ¥ NoTepb aMMOHUHOIO asoTa B aTMocdepy, YMeHbLUUTb 3arpsisHeHne okpy-
Xarowei cpefpl, NOBbICUTb PABHOMEPHOCTb U NPeAoTBPaTUTh 3apaxeHne KOPMOBbIX Ky/bTyp
reibMVHTamu, naToreHHbIMU opraHmamamm [38].

BHeceHne TBEPAOro OpraHM4eckoro yaobpeHus

MouTn BCe TEXHUYECKME CPeACcTBa AN BHECEHWS TBEpAbIX OpraHnyecknx yaobpeHuii
paboTaloT No aHasIorMYHON TEXHOMOTMYECKO cxemMe: TpaHcnopTep nogaet yaobpeHue K ak-
TMBHOMY pa3bpacbiBalolLeMy YCTPONCTBY, KOTOPOe M3MenbyaeT Maccy 1 pacnpegensieT ee no
noBepxHOCTW nons. MNpuuensl - pasbpacbiBaTen COCTOAT U3 Ky30Ba, LEeMOYHO - MiaH4yaToro
nuTaloLwero TpaHcnopTepa 1 pasbpacbiBaloLLero ycTpoicTea (COCTOUT U3 [BYX LLUHEKOBbIX 6a-
pabaHoB: n3menbyaoLero n pasbpacbiBatoLlero). Arperatmpyotcs npuuensl - pasbpacoia-
Tenu c Tpaktopamu knacca tarn 1,4 - 2,0.

B HacTosiee BpeMsa Hanmbonee pacnpoCTPaHEHHOI TexHoorveli BHECEHUSI TBEPAOTo
OopraHn4eckoro yao6peHuns sBnsieTca ero pasbpacbiBaHue ¢ nocneayoLwein 3afenkoii B noysy
(puc. 2.76).

PucyHok 2.76 — BHeceHve TBeEPAOro OpraHn4eckoro yaobpeHus
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O6e33apaxuBaHne HaBO3HbLIX MaccC, ¢ NOGOYHLIM BbigeneHnem GuomeraHa m op-
raHu4yeckKoro yno6peHus

MpyMeHeHWe faHHOW TEXHONOMM MO3BONUT YaCTUYHO UK B NOMHOM 06beMe 06onTUCh
6e3 npuMeHeHns1 cneuuanbHo 060pyAOBaHHbIX XpaHUNuL, (NaryH) 1 HaBO3HLIX KapT, COKpa-
TUTb CaHUTapPHbIe 30HbI, 0CBOOOAUT Nowaan ANa pPasmeLLeHNs] HOBbIX CBUHOKOMIIEKCOB U
NPOYNX CONYTCTBYIOLLMX NPOU3BOACTB.

TeXHUKO-IKOHOMUYECKME WU 3IKOMOornyeckue mnokasartenu TexXHONOrMin nepepa-
60TKN CBMHOIO HaBO3a U BHECEHUA OPraHUYeCKOro yaooopeHus

PaccmoTpeHbl Hanbonee pacnpocTpaHeHHbIe TEXHONOMK YTUNM3aummn HaBo3a:

1. AnuTensHoe BblLEPKMBAHNE U BHECEHWNE KWLKOMO OpraHn4eckoro yaobperus
(KOY);

2. PaspeneHvne HaBo3a Ha pakumMy ¢ nocriefytollen nepepaboTkon TBEPLOM
hpakumnm METOAOM NaCCUBHOMO KOMMOCTUPOBAHWSA U ANUTENBHBIM BbIASPXKMBAHNEM XUAKON
bpaKkLMmM 1 BHECEHNEM XXNAKOro opraHuydeckoro yaobperus (KOY) n TBepaoro opraHM4eckoro
yaobpenus (TOY).

JaHHble npuBegeHbl AN CBMHOBOAYECKOro KOMMJIEKCa MOSHOrO LMKMA BblpaLLMBaHNS
CBWHEW co cpepHeroaoBbiM noronossemM 16500 ronos, BnaxHOCTL Haeo3a 93 %, fanbHOCTLIO
TPaHCMNOPTUPOBKM OpraHm4eckmx yaobperuii 30 ku.

Mpw onpeseneHnn coctaBa TEXHUYECKNX CPEACTB ANS TPAHCNOPTUPOBKM N BHECEHUA
OpraHnYecknx yaobpeHnid Ha NepBoOM 3Tane npuHMManach NPSMOTOYHAs TEXHONOMMS C UC-
nonb3oBaHneM TpakTopoB benapyc 3522+ mawmHa gns BHeceHust XKOY, kak TexHuka, Tpeby-
HoLas MUHMMAanbHbIX KanuTanbHeIX 3aTpat. CTOMMOCTb OAHOW TOHHbI AWM3ENbHOro TONMMBa
30000 py6, CTOMMOCTbL SneKTpo3Heprun — 5 pyb/kBT. TeXHUKO-9KOHOMUYECKME U 3KOMOrnye-
CKWe nokasaTenu TEXHONOM NpeacTaBneHsl B Tabnuue 2.48.

Tabnuua 2.48 — TEexXHUKO-3KOHOMUYECKMNE N IKOMOTMYECKNE NoKasaTenv TEXHOMNorm

TexHonorum
Moka3arenu en. usmepeHus 1 2

O6pasoBaHune HaBo3a T/rog 54750 54750
rc‘;ff;’sg\;";‘gs e Tiroa 54750 | 50900/3850
KanuTanbHble 3aTpaTbt TbIC. py6 261800 125000
AMOpTI/I38L|,V1$|, TexHuyeckoe obcnyxusanue (TO) n THIC. PY6/TOR, 14197 14975
TexHu4eckuii pemoHT (TP)
3aTpartbl aNEKTPO3HEPrM 3a rog KBr/roA 49015 26736

TbiC. py6 245 134
3aTpartbl Ha TONMNMBO 3a rog, T/roA 216 239

TbiC. py6 6480 7160
3aTpaThl TPYAa 38 roA yen.-y 16300 17030

TbiC. py6. 1858 1941
OKcnnyaTayuoHHbIe 3aTpaThbl TbiC. py6 22781 23510
Macca ncxogHoro asora T 186.2 186.2
MpubaBka ypoxxas T 1329,6 1681,6
MoTepu asoTa T 115,4 102,4
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212 Jkonoruyeckue npooénemsbl, o0ycrioBneHHbIe WHTEHCUBHbIM
BblpaliMBaHUeM CBUHEN

WccnegoBaHne NponsBoACTBEHHBIX NPOLIECCOB NP MHTEHCUBHOM BEAEHUM CBUHOBOS-
CTBa NO3BONWIO ONPEAENUTL 3Ty OTPacnb Kak NOTEHUManbHO CnocobCTBYOWME PAay SKOO-
rMYeckMx Npobrem, a UMEHHO: 3aKUCNEHUIO NOYBLI, 3BTPOdMKALMK, COKPALLIEHNIO O30HOBOMO
Cnos, yBENMUEHNo NapHUKOBOro addekTa, BbICLIXaHUIO NOYBbI 38 CYET UCMONb30BAHUA IPYH-
TOBbIX BOJ, MOBbILWEHWIO YPOBHSI LUYMA U HEMPUATHBIX 3aMnaxoB, 3arpsa3HEHNIO OKPYKatoLLEero
NPOCTPaHCTBa TAXENbIMM MeTannamn 1 necTuuaamm.

CBMHOBOAYECKME NPeanPUSTUS B NPON3BOACTBEHHON AEATENBHOCTM UCMONL3YIOT pas-
JNNYHbIE BUABI MPUPOAHBIX PECYpPCOB. aTMOChEpHbIN BO3AYX, NMOBEPXHOCTHbIE U NOA3EMHbIE
BOAbI, 3EMII0 U HeApa, XMBOTHBIX U pacTeHns (kopma). CTeneHb Nx UCMonNbL30BaHWUA N BNUS-
HWUA NPeANPUATMIN Ha 06BbEKTBI U KOMMOHEHTLI MPUPOLHOW CPeAbl 3aBUCUT HE TOMBKO OT MOLL-
HOCTU NPeanpusTUS, HO U BO MHOTOM ONpeAensieTcs paunoHammn KOPMAEHUSA SXUBOTHBIX N CU-
CTEeMOW UCMNOMb30BaHUA HaBO3a, KOTOpas NPUMEHSIETCHA Ha AaHHOM NPeanPUATUN.

MpOoMbILLINEHHOE NPOM3BOACTBO CBUHUHDI, A1151 KOTOPOrO XapakTepHO MHTEHCUBHOE Bbipa-
LmBaHMe BOMbLLOTO KONMYECTBA XUBOTHBIX Ha OMPaHUYEHHOM NMOLAAW, - OAHA U3 MPUYUH, N3-
MEHMBLLIAsS OLIEHKY CTENEHWN BNUSIHWUSA CBUHOBOACTBA Ha OKPYXatoLLyo cpeay, NpeBpaTvB ero B
WCTOMHUK Cepbe3HbIX 3arpsasHeHun. CneacTBUEM KOHLIEHTPALMM XKMBOTHbIX SIBMSETCS Hakomnmne-
HVe 3HauUTENbHBIX OGBLEMOB XMAKOrO HaBO3a (CMECU XMAKUX U TBEPAbIX SKCKPEMEHTOB).

B pesynbTare peanusauum NpyopUTETHOMO HaLMOHANLHOrO npoekta «Passutmne AlK» un
MeponpusTui "ocnporpaMmbl 06bLEMbI NPOU3BOACTBA NOMNYXMAKOTO, XKNAKOrO HABO3a U HABO3HbIX
CTOKOB YBENMUYMICE B HECKOIBKO pas. [Mpr 3TOM OCHOBHARA YacTb - 3TO 6ECNOACTUNOYHBIN HABO3,
KOTOPbIA XapaKTepU3yeTCs HU3KUM COAePXaHNEM OpraHNYECKoro BeLLeCTBa, BUOreHHbIX aneMeH-
TOB, MX HecOanaHCYPOBaHHbLIM COOTHOLLIEHNEM, BbICOKMM NHDEKLUMOHHBIM, MHBA3MBHBIM NOTEHLW-
arnoM, 3Ha4YUTENbHbIM COAEPKaHMEM TOKCUYHBIX COSANHEHWIA (METaHa, CkaTona, MepkanTaHa, de-
HOIOB, Kpesona, aMmuaka, CepoBOA0POAa M T.M.), YTHETAIOLLMX POCT U PasBUTUE PacTEHNN.

OpnHa 13 NpUYnH HU3KOro KadecTea 6ecnoaCTUNOYHOrO HaBo3a - YpE3MEPHOE cofepKaHne
B HEM TEXHOMOMYECKOM BOAbI, 0COBEHHO NP yAaneHWm HaBo3a rmapocMbiBoM (Gonee 15 n B cyTkn
Ha 1 ronosy). BnaxHOCTb TakMx HABO3HbIX CTOKOB Ha CyLLIECTBYHOLLIMX CBUHOBOAYECKMX KOMIJIEKCAX
coctaenseT 98,3-99,1%. Mpu CHWKeHUM BNaXKHOCTU BECNOACTMNOYHOrO HaBo3a Nl Ha 1,5-2%
ero obbeM cokpallaeTcs B 2 pasa, a CoaepKaHme B HEM BUOreHHbIX 3NEMEHTOB YBENUYMBAETCH:
asota - ¢ 0,08 go 0,15%, docdopa — ¢ 0,035 go 0,07, karma — ¢ 0,04 go 0,08%.

MpOMbILLIEHHOE NPOU3BOACTBO CBMHMHBI NOTPeB0Barno opraHMsaumn B K&XA0M XO35I-
CTBE CIOXHOW CUCTEMBI NepepaboTkmn 3HAUUTENBHBIX OOBEMOB HABO3HbLIX CTOKOB. dKCnnyaTa-
LS KPYMHbBIX CBUHOBOAYECKMX dPEPM N KOMIMIIEKCOB B TEYEHUE HE OAHOro AecaTka neT npu-
BEna K 3HAYUTENBHOMY M3HOCY OYMCTHBIX COOPYXEHUA. U3-3a HexXBaTKN AEHEXHbIX CPEACTB
NpaKkTUYEeCKM NMOBCEMECTHO 3ameHa 0BopyaoBaHust Ans nepepaboTkn HaBo3a He NpoBoau-
nacb, xota kaxgble 10-15 net ero Heo6xoANMO MOAEPHN3NPOBATD.

WcTouHmkamm 3arpsisHEHU Ha CBUHOBOAYECKUX (PepmMax M KOMMnekcax siBNsTcA
TaKKe 1 TPYMbl XKUBOTHbLIX, MOCneabl, OTXOAbl KOPMOMNPOU3BOACTBA, OTXOAbI YOOS JKUBOTHbIX.
3arpsAsHsIIOT OKPYXaroLLYHO CPpeay U CaMU XKMBOTHbIE, BbILENAS YINEKUCTIBIA U KALLEYHbIE rasbl,
B6one3HeTBOpPHbIE MUKPOODI, renbMUHTLL. CBUHOBOAYECKUE NPEANPUATUSA ABMAIOTCA MCTOYHN-
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Kamu BUOreHHOro 3arps3HEHNS CTOMHBLIX BOA, CTENEHb BO3AEMNCTBUS HA KOTOPbIe onpeaens-
€TCH KaK MOLLHOCTBIO NPEAMNpPUSITUS, Tak M 0COBEHHOCTLIO pasmeLLeHns ero Ha sogoctopax,
CUCTEMaMM COEPKaHNA XKMBOTHBIX U MCMONb30BaHWS HaBo3a (Tabn. 2.49).

Tabnuua 2.49 — Konnuectso BMOreHHbIX 3NemMeHTOB BO (hpakumsax HAaBO3HbIX CTOKOB CBUHO-
BoAYeckoro komnnekca Ha 108 Thic. ronos

Cy6erpar lopoBon KonuuyectBo 6MOreHHbIX 3NeMEeHTOR, T/rof,
06bem, Thic. M3 asor (N) ¢rocop (P-0s) | kanuit (K20)
NexoaHble HAaBO3HbIE CTOKWN 876 730 307 353
TBepaasa dppakyms 34,4 226 95 73
M36bITOUHBINA aKTUBHBIN WU 38,7 131 102 37
dyrat us ueHTpudyr 89,8 110 44 37
OunLLeHHbIe CTOKN 713,2 88 58 190

MHoroneTHUIA ONbIT 3KCNNyaTaumMmn UHAYCTPUANBbHBIX OYUCTHBIX COOPYXXEHMUIA Ha CBMHO-
BOAYECKUX KOMMNNEKCaxX NokKasar ux HU3Ky10 3hPeKTUBHOCTb Kak NPpUPOA00XPaHHLIX COOpYXe-
HUIA. Bce Buabl XXugkux u TBepabix cybecTpaTtoB, 06pasyoLmxcs Npy NPOXOXAEHNN HAaBO3HbIX
CTOKOB Yepes yCTPONCTBa UCKYCCTBEHHOW BUONOrMYeckon O4NCTKM, COAEPXKAT 3HAYUTENBHOE
KONMMYeCTBO BMOreHHBIX 3MEMEHTOB M OPraHNYeCKNX COeANHEHWUIA, NPEeBbLILLAaloLLMe NpeaensHo
LLOMYyCTUMbIE KOHLEHTpaLMK BELLECTB ANS cOpoca B BbIBOAHbIE OOBEKTHI.

MpoGnema nepepaboTkn U UCMONbL30BaHUS OTXOA0B CBUHOBOACTEA, Ad M B LIENOM XU-
BOTHOBOJCTBA, SBNAETCH OLHOM M3 caMblx OcTpbix B Poccun. Bonpock! opraHnsaumn paumo-
HarbHOrO UCMOMb30BaHMSA NMPUPOAHBIX PECYPCOB U OXpaHbl OKPYKaKLEN CPeabl, pernameH-
TUPYHOTCS 3akoHamu Poccuiickon deaepaumm, MHCTPYKUMSMW, NPaBviamn 1 apyrumm Hopma-
TUBHbLIMU JOKYMEHTaMW, B OCHOBE KOTOPbIX NEXMUT NPaKTMKa KOHTPOIS 3arpsi3HeHWI Ha "koHLe
TpyObl". 3TO HAXOAUT OTPaXKEHWNE B NapameTpax, Mo KOTOPLIM ONPEeAENSIETCH YPOBEHb Bpeao-
HOCHOrO BO3J1e/CTBMS Ha OKPYXXatoLLYyo cpefly: MPeAeribHO A0MYyCTUMbIE KOHLIEHTPaLWn Bpes-
HbIX BellecTB B BO3gyxe, Bogoemax, nouse (MAK), npenenbHo aonyctMmble BbIOPOCHI
(cBbpochkl) BpeaHbIX BeLecTs B atMocdepy, BOAOEMBI, MOYBY, OKasbiBaroLme (hU3N4ECKoe BO3-
LENCTBME HA OKPYXaroLylo Cpeay, 340pOBbE YErioBeka, pacTUTENbHbIA U KUBOTHBIN MUP
(NAB); buoxmmuyeckan noTpedHocTb B kucnopoge (BIK, BakeH B xapakrepucTuke Heouu-
LLIeHHBbIX CTOKOB PepM W KOMMIMEKCOB, CoaepXalumx B 60MbLLOM KONMYECTBE OpraHnyeckue
BeLLecTBa); XMmMuieckan notpebHocTsb B kucnopope (XINK, xapakrepuayeT Hannmuue BeLecTs,
TPyAHOpaspyLlaeMbIX MUKPOOPraHMamamm).

Ucxopna 13 3apyBexxHOro onbita, B CIIOKUBLUMXCS YCMOBUSIX HauGonee nepcnekTUBHbIM
HanpasneHweMm NPeacTaBnNAeTCa BHEAPEHME MOAENMU 3KOINOrMYECKOro HOPMUPOBaHNSA C yue-
TOM KOHLENUUN HauUmyuyLNX AOCTYMHBLIX TEXHOMOMIA, B OCHOBE KOTOPOW nexar cnegyowme
nPVHUMNBI:

* NPEeAOoTBPALLEHNE 3arpsi3HEHNST — NMPEAYCMaTPUBAET CHWKEHNE YPOBHS aHTPOMOreH-
HOro BO3AEUCTBUS HACKOSMBKO 3TO TEXHUYECKU AOCTWKUMO M 3KOHOMUHYECKU BO3MOXHO, He
OCTaHaBnNMBaaCh Ha ypoBHe, HeoBxoaMMOM Aia obecrneyeHnss HOpMaTUBOR KavecTBa OKpyXa-
HoLen cpeasl;

* NPOM3BOACTBEHHbIN 0OBEKT paccMaTpuBasTCs Kak 84MHOE LIeNoe, B KOTOPOM KaKaoe
CYLLECTBEHHOE U3MEHEHWE B TEXHONOMM MOXET U3MEHSATEL YPOBHWN BO3AENACTBUA HA OKpYXKa-
towyto cpeay. MNpuMeHeHe pasnuuHbLIX U HECOrnacoBaHHbIX NMOAXOA0B K HOPMUPOBAHUIO U
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KOHTpOIo 3a Bbibpocamu B atmocdepy, copocamn B BOAHYHO Cpeay Mnv NoudBy CKOpee Cro-
coBCTBYET NepeMeLLeHNI0 3arpsasHeHN MeXAY PasHbIMU NPUPOAHLIMU CPeAaMK, YEM 3aLuuTe
OKpYKaroLLen cpeabl B LLEnoMm;

+ 9Konormyeckas 6e3onacHoOCTb MPOM3BOACTBA A0IDKHA 0OecneunBaTbCsl Ha BCeX CTa-
BUSIX XU3HEHHOrO LKA NPou3BOACTBEHHOrO 06beKTa, BKIoYas 3Tanbl NPOeKTUPOBaHUS (Ha
3TOM 3Tane 3aKknafblBaloTCA OCHOBHbIE 3KOMOrMYeCKNe XapakTePUCTUKI OObEeKTa U 30eCk Npu-
pOAOOXPaHHbIE Mepbl Hanbonee sPPEKTMBHBI), CTPOUTENLCTBA, 3KCMyaTaumm 1 aBapuiiHbIX
PEeXMMOB, MYCKOB U OCTAHOBOB, BbIBOAA W3 3KCMMyaTaumu;

* LOCTUXEHWE Lieny yCTONYMBOro passumtus obycnasnmsaeT HeOOX0AVMOCTb BO3MOXHO
Bonee MOMHOro M PaUVoHanbHOro NCMONb3oBaHWA NoTpebnseMbIX NPUPOAHBLIX PECYPCOB W
cbipbsi. [propUTET JOMKEH OTAABaTLCA MEpPaM, NPeAoTBPALLAIOLLIMM BO3HVKHOBEHWE 3arpsis-
HEHWIA, @ He MEpOoNPUATUAM «Ha KOHLE TPyObl» (OYMCTHBIM COOPYKEHUSAM, YCTAHOBKE 9reK-
TPOOUNBLTPOB U CEPOOUNCTOK).
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Pa3pen 3 Tekywue ypoBHU 3MUCCUM B OKPYXaloLLYIO cpeny

Mpw paspaboTke MHHOPMALMOHHO-TEXHNYECKOTO CMPABOYHMKE HAaUMYYLINX AOCTYMHBbIX
TexHonorun «MIHTeHCUBHOE pasBeAeHUE CBUHEN» MCMOMb30Banuch pesynbTarbl aHKETUPOBa-
HUS CBMHOBOAYECKMX NPEAnPUSTUNA ANS MPOBEAESHNS aHanu3a TEeKyLEro ypoBHA SMUCCUN B
OKpy>KaroLyto cpefy, notpebneHns n ypoBHs BbIBpOCOB, CBA3AHHBLIX C UX AEATENbHOCTLIO.
JaHHble NPOV3BOACTBEHHON AEATENBbHOCTU CBMHOBOAYECKUX MPEANPUSTUNA, MOSyYEHHbIE B
aHkeTax, 6blnm cBefeHbl B 0OWwme Tabnuusl U NpoaHanM3anpoBaHbl METOA0M KOPPENSALMOH-
HOro aHanusa. AHanm3 aHKeT Nokasar, YTo OTCYTCTBYIOT CBA3M COOTHOCUTENBHON U3MEHYMBO-
CTU MeXAy OCHOBHbIMM NMPOM3BOACTBEHHBLIMW MOKa3aTensiMu, KOTopble nossonunu 6kl nepe-
BECTU MNONyYEHHYI MH(OPMaLMIO B YAENbHbIE BENMYMHbIL. Takum oBpasom, paspaboTynkamm
cnpaeoyHuka HAT 6b1no NPUHATO peLleHne aHanManpoBaTh TEKYLUME YPOBHU SMUCCUN B OKPY-
Xarowyto cpefly, a Takke notpebneHne n yposHU BbLIOPOCOB CBMHOBOAYECKUX NPEANPUATUI
no hakTU4ECKMM MNoKasaTensm, KOTopbie Obinv NpuBeAeHbl B aHKETaX.

3.1 NoTpebneHne matepuanbHbIX U 3HEPreTUYECKUX PecypcoB

Ha ypoBHu notpebneHus v BbIBPOCOB, a Takke Ha UX OCHOBHbIE USMEHEHWS], BNUSIET
BonbLoe konnuecTBo ¢akTopoB. B Tabnuue 3.1.1 npeacraBneHbl KNHOYEBbIE SKOMOrMYeckme
npoBnembl OCHOBHOW BHYTPUXO3AUCTBEHHOWN AESATENBHOCTU.

Tabnuua 3.1.1 — OCHOBHbIE 3KONOrMYecKMe NPobnemMbl BHYTPUXO3AUCTBEHHOW JeATENbHO-
CTW Ha CBUHOBOAYECKUX NPeanpUATHUaX
OCHOBHbIE BUALI 4EATENLHOCTN HA CBUHO- OcHoBHbIe 3Konornyeckue npodnembl

BOA4ECKOM npeanpusaTuun Motpebnenune | MoTeHunanbHble BbIGPOCHI

NHa, 3anax, wywm, BbiGpoc nap-

OHeprus, HukosbIx rasos (CHa, N2O u gp.),

nekapcrea MbiNb, HABO3, CTOYHbIE BOADI,

Apyrue oTxoabl

CogaeprkaHune >XMBOTHbIX:
e Cnocob copepkaHns NororoBbs;
e Cuctema yganeHus 1 XxpaHeHUsi HaBo3a

CoaeprKaHne >XMBOTHbIX:
¢ O6opygoBaHue Ans KOHTPONs U noaaep-
PyA A P ] Adep BHeprus, Kopm,
SKaHUS MUKPOKNUMAaTa B NOMELLIEHWM; 802 LLym, cTouHble Bogpl, Nbinb, CO2
o Ob6opygoBaHve ana KOPMIEHUs U Bbinau-
BaHMS KMBOTHbIX
Mblfb KOMGUKOPMOBaS rme
XpaHeHune kopma OHeprus P  APY
oTXo4bl
NHs;, 3anax, BbIOpoChl B NMOYB
XpaHeHue HaBo3a OHeprus ° P Y,

NapHUKOBbLIE rasbl

Pasrpyska u norpyska >KMBOTHbIX - LUym, nbinb

NHs, 3anax, napHuKkoBble rassb,

naToreHHbIE MUKPOOPraHU3mel,

BHeceHve HaBo3a B nouBy OHeprus BbIGPOCHI B NMOYBY, FPYHTOBbIE

BOAbI M MOBEPXHOCTHbIE BOAbI
(N,PuT. 4.), wym
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TpodomkeHue mabnuuysi 3.1.1

OCHOBHbIE BUAbI AEATENLHOCTU HA CBUHO- OcHoBHbIe 3KOnorMyeckme npobnemol
BOAYECKOM NpeAnpuUATUK Motpe6nenne | MoTeHumanbHbIe BbIGPOCHI

NHa, 3anax, BbI6poCchbl NapHUKO-
Lo6aBku, sHep-
O6paboTka HaBo3a Ha hepmax BbIX ra30B, CTOUHbIE BOAbI, Bbl-

rvs, Boaa
» BOA 6pocbl B MOYBY
Momon u namenb4YeHne KOPMOB OHeprus Mbinb kKOMOBUKOPMOBaS, LUYM
CoxuraHme mMepTBbIX XUBOTHbIX OHeprus Bbibpocel B aTMmocdepy, 3anaxm

Hemoyunuk: BREF (EU), 2015

OcHoBHas skonormyeckas npobnema s CBUHOBOAYECKUX NPEANPUATUIA, CBA3AHHA C
TEXHOMOrMe HaBo3oyAaneHunsl, To eCcTb ero coctas, cnocob yaaneHus, xpaHeHus, o6paboTku
1 BHeceHus. Mopsgok, B KOTOpoM Bbinv npeacTaBneHbl MEPONPUATUSI, OTPaXKaET CTeNeHb UX
3HaYMMOCTW, Ha4YMHasA C KOPMa Kak OCHOBHOW NpoBnemsl NOTpebneHnsa n NOCNeayoLWwmM Npo-
W3BOACTBOM HaBO3a B Ka4eCTBe BaXxKHeKLwero Beibpoca [63].

YpoBHM NoTpebneHns 1 BIGPOCOB 3aBUCAT OT MHOXECTBA PasnnyHbIX (OakTOpOoB, TakMX
KaK COAepXaHne pasnmyHbIX NooBO3pacTHbIX FPyMnn CBMHEN, 3Tarbl IPOM3BOACTBA U UCMOSb-
3yeMble TEXHOMOMMN COAEPXKaHMS, KOPMITEHMS, CO3AaHUS U PErynupoBaHis MUKPOKIMMATa, a
TaKke HaBo3oyhaneHus.

3.1.1 AHanu3 ypoBHsl 3aTpaT KOPMOB Ha CBMUHOBOAYECKUX NPeanpuaTUaxX

Ob6bemM M cocTae MOMHOPALMOHHBIX KOMBUKOPMOB AN Pa3NUYHbLIX MONOBO3PACTHbLIX
rPynn CBUMHEN, a TakKe TEXHOMOrUM, UCMOoNb3yeMble B KOPMMAEHUN, OKa3bIBaOT CUNbHOE BIn-
AHME HE TOMNbKO Ha MHTEHCMBHOCTL POCTa XUBOTHBIX U UX Pa3BUTHE, HO U Ha 06beM npousse-
[LEHHOr0 HaBO3a, ero COCTaB 1 CTPYKTYPY, a, CneaoBaTensHo, U Ha BbIOPOCHI BPEAHbIX ra3os
B aTMocpepy, Takmx kak ammmnak. Takum o6pa3oM, opraHnsaums U NCNonb3oBaHNE TEXHOMO-
TR KOPMITEHWS CBUHEN ABMAETCS BaXHbIM (DaKTOPOM B 9KONOrmyeckor apgeKTmBHOCTU WH-
TEHCMBHOIO pasBefeHNUA CBUHEN Ha NpeanpusTUsX.

BbiBpockl OT CBMHOBOAYECKNX MPEAMNPUSTUIA CBA3aHbI, rMaBHbIM 06pa3om, ¢ npoTekato-
LWMMN OOMEHHBIMW NPOLIECCaMM Y XKUBOTHbLIX. B OCHOBHOM CUMTalOTCS FMaBHbIMK ABa Mpo-
Lecca: pepMeHTaTUBHOE NepeBapyBaHMe KopMa B XKernyao4HO-KALLEYHOM TpakTe 1 abcopb-
Lusi NUTaTeNbHbIX BELLIECTB U3 XENYyAOYHO-KMLLIEYHOrO TpakTa. PerynnpoBaHue AaHHbIX nNpo-
LLIECCOB NPV NPOW3BOACTBE MOMHOPALMOHHBIX KOMBMKOPMOB CNOCOOCTBYET YBENMYEHUIO WH-
TEHCMBHOCTU poCTa CBUHEW. YNyudlleHWe UCMOMb3OBaHUA MUTATENbHbIX BELLECTB B KOpME
NPVBOAMUT HE TOMBLKO K 6onee achheKTMBHOMY NPOU3BOACTBY, HO U K YMEHBLUEHWIO Harpy3kiu
Ha OKpy>KaroLLyto cpeay [63].

YpoBeHb NoTpebneHnst NONHOPAaLMOHHBLIX KOMOUKOPMOB pasnmMyaeTcs B 3aBUCUMOCTU
OT 3HEepreTUYecknx MOTPEOHOCTEN pasnUYHbLIX MOMOBO3PACTHLIX PYNM CBUHEN, KOTOPbIA
BkntovaeT TpeboBaHUSA K YCNOBUAM CoAepKaHUs, UHTEHCUBHOCTM poCTa U YPOBHIO NPOU3BOS-
ctea. O6wmn obbem noTpebneHnss KOPMOB 3aBUCUT OT ANUTENbHOCTU NPON3BOACTBEHHOTO
uukna, CyTOMHOM 403kl U LIeNW NPOU3BOACTBA, a Takke OT HEKOTOPLIX (DaKTOPOB, CBA3AHHBLIX
HEeNoCpeACTBEHHO C XMBOTHBIMU.
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JaHHble 06 ypoBHAX NOTPebneHnst NoNHopaLMOoHHLIX KOMOGUKOPMOB, UCTIONb3yeMbIX Ha
CBMHOBOAYECKMX NPpeanpUuATUaX PO Ans kopMneHWs: pa3nnyHbIX NONOBO3PAaCTHbIX rpynn CBu-
Hen, npmBeaeHbl B Tabnuue 3.1.1.1.

Tabnuuya 3.1.1.1 — Pacxoa NonHOpaumMoHHbIX KOMBMKOPMOB Ha CBUHOBOAYECKUX Npeanpus-
Tnax Poccunckon degepauyum

en. usmepe- Pacxon
Ne n/n HanmeHoBaHue — —
HUA MMHUManNbHbLIA | MakCUManbHbIN
" 3arparbl kOpMOB, BCEro Mo KOM- TOHH 2000,0 186817.3
nnekcy

HemouHuk: Ha ocHose c6opa daHHbIX npednpusmull ompacnu

AHanna oTpacneBbix aHKET nokasar, Y4To ypoBeHb pacxofa NONHOPAaLMOHHBIX KOMOK-
KOPMOB Ha CBUHOBOAYECKNX NpeanpuaTuax Poceunckon deaepaumm konebnetca ot 2000 go
186817,3 ToHH. CBUHOBOAYECKME NPEANPUATUSA C 06GbEMOM NOTpPebneHs NonHopaLoHHBLIX
kombBumkopmos 2000 ToHH coaepxar 1560 ronoe eaMHOBPEMEHHOrO Noronosbs, a ¢ 186817,3
TOHH, COOTBETCTBEHHO, 547200 ronos ¢ OTKOpMma B rog,.

B oTpacnu cBuHOBOACTBaA NPOrpamMmma KOPMIIEHWS U COCTaB MONTHOPALMOHHOrO KOMBU-
KOpMa 3aBUCHT OT Takmx hakTopoB, KaK XuBasi Macca, NonoBo3pacTHasi rpynna, a Tawkke aran
npouseogctea. CyLecTBYIOT pa3nuuusi B NporpamMmMax KOPMNEHUS PEMOHTHBIX CBUHOK, Cyno-
POCHBIX M MAKTVPYIOLUMX CBUHOMATOK, @ TakKe NOpOCAT COCYHOB, MOPOCHAT Ha AOpaLLMBaHAN 1
CBUHBAMM Ha oTkopme. MNpu BeIBope NPorpaMMbl KOPMITEHWUST U TUMNA NONHOPALMOHHOIO KOM-
Bukopma pyKOBOACTBYIOTCSI MATATENLHOCTLIO KOpMa. YPOBEHb KOPMIEHUSA 3aBUCUT OT KOMK-
YecTBa NoTpebneHHOro kopma 1 OT KOHLIEHTPaLMKN NUTaTeNbHbIX BELECTB, AN yA0BneTeope-
HUS1 NOTPEBOHOCTEN XMBOTHBIX. Takke NONMHOPaUNOHHbIE KOMBMKOpMa AOMKHbI ObiTb cOanaH-
CMPOBaHHBLIMM MO NUTaTENBHBLIM BELLECTBaM U COAEPXAaTb HEOOXOAUMbIE 3aMEHUMBIE U HE3a-
MEHVMbIE aMUHOKUCTOTbI.

AMUHOKMCNOTHBIN COCTaB KOPMOB [ OMKEH BbITb kKak MOXHO Brivke K uaeansHoMy amu-
HOKUCMOTHOMY MPOMUIIO XMBOTHbIX Benkos. CyMMa aMMHOKUCIOTHOTO BKIaAa Kakoro WH-
rpeaneHTa obbIYHO UCNOMb3YETCA ANA TOro YToObI CenaTh KOPM CXOAHBLIM C uaearbHbIM 6en-
KOBbIM npodounem.

[na nony4eHns BLICOKON NPOAYKTUBHOCTY (NPUPOCTbLI, MOMOYHasA NPOAYKTUBHOCTL) MO-
MUMO AOCTaTOMHOrO YPOBHSI 3HEPrUM OCOGEHHO BakHO obecneudeHne Hy)XHOro konudecTsa
amMuHokucnoT. lNpy pacyeTe pauMoHOB AN CBUHEN YUNTLIBAIOT YETbIPE BaXKHENLWNE HE3ame-
HUMbIE aMWHOKUCTOThI — NIU3WH, METUOHWUH+LMCTUH, TPEOHUH U TpunTodaH. YTobbl oueHUTb
ypoBeHb CH6anaHCMPOBAHHOCTM KOMBUKOPMa MO aMUHOKUCIIOTaM, aHanu3upyoT cneayoLme
nokasareny 1 COOTHOLLEHMS:

- NMnanH: Mk O3 — COOTHOLWIEHME NM3UHA K 3HEPrUU HaMHOro BornbLue roBopuT o cba-
NaHCUPOBaHHOCTY paLMoHa, YeM abcontoTHoe coaepxaHune nmavHa B peuenTe. MNpu 3ToM yumn-
TbiBaeTCs, Hanpumep, 4to 6onee Gorartble 3Heprven peuenTbl AOMKHbI cofepxatb U Gonee
BbICOKOE copepxaHne amuHokucnoT. Camas Bbicokasi MOTpeBHOCTb B NanHe y nopocsaT. C
YBEINMYMBAIOLLIMMCS BECOM XUBOTHBIX NOTPEBHOCTb B NIM3MHE O4Y€Hb CUMbHO YMEHbLLLIAETCS.
JlakTupytoLLM cBUHOMAaTKaM HyXXHO GorbLue N3nHa, YemM CyNOPOCHBIM.

- JInanH: MetnonnH+LncTvn: TpeoHuH: TpuntodaH ~ kpome cogepkaHns aMUHOKUCIOT
B abCONOTHbIX BEMMUYMHaX Heo6xoaMMO 06A3aTENbHO YUUTLIBATL UX COOTHOLLEHUE K BEAYLLEN
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aMUHOKUCIOTE — NN3NHY. JIN3NH SBNSIETCA OCHOBHOW NUMUTMPYIOLLEN aMUHOKUCNOTON Ans
coaepaHNsa CBUHEN B STON «KOHLIENUMW naeanbHoro 6enka», no3ToMy HeOo6XxoAMMbIA ypo-
BEHb aMVUHOKUCIOT BbIP&KAETCH MO OTHOLUEHUIO K N3NHY. COOTHOLLEHUS, yKkasaHHble B Tab-
nmue 3.1.1.2, Henb3s HapyLiaTb.

Tabnvya 3.1.1.2 — NpeanbHoe COOTHOLLEHWE NEPEBAPUBAEMBIX aMUHOKUCIIOT ANst CBUHEN
(B % Kk nn3vHy)

I1N/il HaumeHoBaHMEe aMUHOKUCTOTHI 5-20 kr 20-50 kr 50-100 kr
1. NnsuH 100 100 100
2. TpeoHuH 6 67 70
3. TpuntodaH 17 18 19
4. MeTuoHuH 30 30 30
5. LinctuH 30 32 35
6. MeTuonnH+LucTnH 60 62 64
7. N3onenuyumH 60 60 60
8. BanuH 68 68 68
9. NenymH 100 100 100
10. MeHunanaHuH+TuposuH 95 95 95
1. ApruHuH 42 30 18
12. rmetnguH 32 32 32

UcmouHuk:  https://soft-agro.com/kormoproizvodstvo/limitiruyushhie-aminokisloty-i-idealnyj-
protein.htm/

Wcnonb3oBaHre B KOPMIIEHUN CBUHEN aMUHOKUCIIOT, MPOU3BEAEHHbIX CUHTETUYECKUM
nytem (0BbI4HO BXOASALMX B COCTAB BUTaMWHO-MUHEpanbHbIX A06aBOK) Ha CEroAHALLHWA
[eHb SIBNsieTCsA cTaHaapToM. bnarogaps aToMy MOXHO 3HaUYMTENbHO YMEHBLLUWTL COAEpXKaHne
0ernKkoBbIX KOMMOHEHTOB B paLyoHe. B MuHepanbHbIi KOPM MMEET CMbicn BrkNtoYaTb A0 5%
nmavHa n o 1,5% meTroHnHa. boree BbICOKOE KONMYECTBO 0653bIBAET BBOAUTL TaKKe TPEO-
HWH 1 TpUnNTOdaH, NMOCKOSIbKY, ECNK 3TOF0 He caenatk, Toraa TPeoHUH n TpunTodan Syayt
UMeTb NUMUTUpYLoLLee aenctene. [lobaBneHne YeTbipex aMMHOKMCNOT OnpasaaHo TOMbKO B
KOpMa Ans NOPOCAT, MOCKONbKY 3aTpaThl HA HAX CAMLLKOM BbICOKM.

Bbnarogaps s3dekTMBHOMY NCNOMNb3OBAHUIO CUHTETUYECKMX aMUHOKUCIIOT MOXHO 3Ha4n-
TENbHO MOHU3WUTL YPOBEHE ChIPOrO MPOTENHA B KOpME 1 Bnarogaps STOMy — O4eHb CUNBbHO CHU-
3UTb YPOBEHb BbILENEHNA a30Ta CBUHbAMM. Tak, CHIDKEHVE COAEPXKaHNA CbIPOro NpoTenHa Ha
1% (Hanpumep, ¢ 18% A0 17%) 03Ha4aeT CHKeHne BbiaeneHni asota Ha 10%. OpHOBpPEeMEHHO
3TO CHWKAET KONMMYECTBO BbiENEHUIA aMMUaKa B BO34yX, YTO MO3BONSAET 3HAYUTENBHO YNYULLUTL
atMocdepy B MPOM3BOACTBEHHbIX MOMeLLeHUsIX. CHWKEHVE BbIENEeHUN a3oTa UMeEeT No3nUTUB-
HOe AEeNCTBME M Ha CUCTEMY NULLIEBAPEHUS, U Ha 0bLLm 06MEeH BeLLIEeCTB.

MNPy KOPMIIEHNN NAKTUPYHOLLMX CBUHOMATOK HEOBX0AMMO yuMTLIBATH, YTO UM Tpeby-
eTcsa 6onee BbICOKUIA YPOBEHb KOPMITEHUS, YEM CYMOPOCHBIM. JTO CBA3AHO C nakTaunen Mo-
1oKa NPy KOPMIIEHUM NOPOCAT-COCYHOB. TO eCTb, ChIpOI NPOTENH U NMU3UH AOMKHbI ObITb Npea-
cTaBrneHb! B 6onee BbICOKUX KOHLIEHTPaLUWAX B paLMoHe Npy KOPMITEHWN, Tak KakK dHepreTuye-
ckue noTpeBGHOCTU yBEenuuMBalTCA K MOMeHTy onopoca. B Tabnuuye 3.1.1.3 npuBepena
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OLleHKa NPUHATLIX B HACTOSALLEe BpeMs ypoBHeW Benka 1 MuanHa, a Takke o6bema aMUHOKUC-

NoT ANs CBUHOMAaTOK [63].

Tabnuua 3.1.1.3 — OueHka NPUHATBIX B HACTOsILLEE BPEMS YPOBHeN Genka 1 nuanHa 1 obb-

eMa aMUHOKNCIOT And CBUHOMAaTOK

aepxanwue (% kopma)

MoacocHble CynopocHble
Mokasarenu
CBMHOMATKM CBUHOMATKMN
MpUHATLIM B HACTOsILLIEE BPEMSI YPOBEHb IHEPTUN 12,5-13.5 12-13
(mIK/kr), meTabonuueckasn aHeprus
MpuHsATbIE B HacTOsALLEEe BpeMs YpOBHU Gerka (Cblpon npo-
16-18 13-16
TenH =H*6.25), obee cogepxaHune (% kopma)
[MpUHSTBIE B HACTOsALLEE BPEMSA YPOBHM NU3MHA, obLee co- 1,00-1.15 0.70-1,70

PekomeH0BaHHbIN @MUHOKMCNOTHBIN BanaHc, B NPOLeHTax OT YPOBHS NuU3nHa

TpPeoHWH: NN3nH 65-72 71-84
MEeTUOHWMH+LNCTWH: NU3WH 53-60 54-67
TpuntodaH: NMM3nH 18-24 16-21
BanuH nusuH 69-100 65-107
M3onenumH : nuauH 53-70 47-86
APIrYHUH: NM3UH 67-70 H.A.

Uemoyruk: BREF (EU), 2015

Mocne onopoca y NakTUpyrLMX CBUHOMATOK, 06nagatowyx BbICOKUM YPOBHEM BOC-

NPOV3BOAUTENMBHBLIX KAYECTB, eXeAHeBHas sHepreTnyeckas notpebHoCcTe Bo3pacTaeT. B ne-
puoL XONOCTOro CoAepXaHUs CBUHOMAaTOK O OCEMEHEHUS, SHEepPreTUYECKUI ypoBeHb ocTa-
eTCH TaKMM Xe BbICOKUM. OTO CBA3aAHO, NPEeXAe BCero, C HeOOXOAMMOCTLIO BOCCTAHOBNEHUSA
XMWBOW Maccbl CBMHOMATOK, BCNEACTBME ee NoTepu Npu naktauuu. B Tabnuue 3.1.1.4 npuse-
AeHb! yKasaHus Mo AvanasoHy UCnonb3yeMbix ypoBHEW kanbLUms 1 docdopa B NoSHOPaLMOH-
HbIX KOMOUKOPMaXx A CBUHOMATOK.

Tabnuvua 3.1.1.4 — YpoBHu kanbums 1 ocdopa, NPUMEHSEMbIE B MOMHOPALMOHHBIX KOMBU-
KOpMax Asi CBUHOMAaTOK

CynopocHble MoacocHble
Mokasarenu
CBUHOMATKM CBUHOMAaTKu1
Kopm (kr/cBuHOMaTKa/geHb) (CpeaHUi nokasaTtenb) 2,2-2,7 5-8
Kanbuuit (% kopm) 0,55-0,9 0,55-0,95
docdop (% kopm) 0,4-0,75 0,5-0,75

Yiemouruk: BREF (EU), 2015 [63]

MNoTpeBHOCTM XPSKOB B @MMHOKUCNOTaX B MOMHOPALMOHHBLIX KOMBUKOPMaX Mpu KOpM-
NEHUN 3HaAYUTENBHO Bbiwe. JTO CBA3AHO, NPeXAe BCero, ns-za Honblien Maccsl Tena. To
€CTb, XPAKN yNnoTpebnsioT Gonblie KopMa, COOTBETCTBEHHO, M CbIPOro NPOTeNHa, YTO BrieyeT

3a cobon yBenuyeHue akckpeumm asora.
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CBUHEN, HaxXOAALUMXCS Ha OTKOPME, KOPMST B COOTBETCTBMM C UX Maccou Tena. lNo-
TpebneHne kopMa BO3pacTaeT C yBeM4YeHMeM Macchl Tena xmMBoTHoro. K koHLy nepuoga oT-
KOpMa, KONMYECTBO 4aBaeMOoro KopMa 0CTaeTCsi HeM3MEHHbBIM, B TO BPeMsi Kak ypoBeHb 6ernka,
Kak npaBuno, cHkeH. ObLwee konMYecTo NoTpebnsaeMbix KOPMOB MPY BbipalLMBaHUM U OT-
KOpMe 3aBUCUT OT MOPOAbI, 3aTpaThl KOPMA Ha €4MHNLY NPOAYKLIMKN, CPEAHECYTOUYHOrO NpUpo-
CTa, NPOAOIDKUTENBHOCTM OTKOPMOYHOTO Nepuoaa 1 KOHEYHOM XUBOW Macchl. [1nsi Boipalm-
BaHus ceuHen oT 25 kr o 110 kr xmnBoro Beca, pacxogyetcs okono 260 kr kopma [63].

OueBnaHoO, UTO YPOBEHb NUTATENBHbLIX BELWECTB B KOPME ABNSIETCHA Haubonee BaXXHbIM
nokasarenem. MuraTenbHbIN ypoBEHb AOMKEH COOTBETCTBOBATL MOTPEBHOCTAM EXXEAHEBHOMO
pocTa unu Lenen npoussoacTsa. [N KaXA4oM BECOBOM Kareropyum MoryT ObiTb YCTaHOBIEHbI
cpegHve NoTpebHOCTU, NPeACTaBNEeHHbIE Pa3NNYHBIMU NCTOYHUKAMK, OHW NPUBEAEHBI B Tab-
nvue 3.1.1.5.

Tabnuua 3.1.1.5 — OueHka NpUHATLIX B HACTOsLLEe BPeMS YpOBHeN bernka 1 nusuHa, a Takke
o6bema pekoMeHLYEMbIX aMUHOKMNCIOT ANA CBUHOMAaTOK

[MpUHATLIN B HacTosLee BpeMsi YpoBeHb aHeprum (MIx/kr), meTabonuyeckas aHeprusi

dasa 1 (nopocsTa OTbEMbILLIN) 12,5-13,5

dasa 2 (nopocaTta Ha gopawmsaHnm) 12,5-13,5

dasa 3 (CBUHBM B 3aKMIOYUTENBHOWN CTaAUN OTKOPMA) 12,5-13,5

MpuHATbIE B HacTosWee BpeMAa ypoBHU benka (Cn=H*6.25), o6iiee cogepxaHue
% kopma, dasa 1 21-17
% kopma, casza 2 18-14
% kopma, hasa 3 17-13
MpuHATLIE B HacTosILLEE BPEMSI YPOBHU NU3UHA, o6llee coaepxaHue

% kopma, ¢pasa 1 1,30-1,10

% kopma, asa 2 1,10-1,00

% kopma, dasa 3 1,00-0,90

PekoMeHA0BaHHbIN aMUHOKUCIIOTHLIN 6anaHc, B NPOLeHTax OT YPOBHA NU3nHa
TpPEOHWH: NMN3UH 60-72
MeTUOHNH+LNCTUH: NU3NH 50-64
18-20 (CBMHBU B 3aKNMIOYNUTENBHOW CTa-
TpunTtoaH: nM3nH Ann oTKopMma)
18-22 (oTny4YeHHbIe nopocATa)

BanuH: nusuH 68-75
N3onenyuH: nusuH 50-60

Vicmoyruk: BREF (EU), 2015 [63]

Bce yalle, 0TKOpMOYHbIA Nepuog konedbneTcs B ananasoHe ot 30 Kr U OTKOPMOYHbIM
BECOM, a TaKKe AeNUTCA Ha ABe Unn Tpu dassl OTkopMa. B aTu dasel, cogepxaHne nurarens-
HbIX BELLIECTB B KOPME BapbMPyeTCsl ANs YAOBIETBOPEHUS U3MEHSHOWMXCA NOTpeGHOCTEN
cBuHel. B koHUe nepBon a3kl pocTa XmBoKn Bec coctasnaeT 45 - 60 kr, Bo BTOpylo a3y
mexay 80 n 110 kr. Tam, rge npm Bece 30 - 110 Kr 4aeTCsA OAUH KOPM, €ro CoaepXxaHme paHo
B CpefHEM YPOBHIO AByXdasHbIX KOPMOB [63].

B tabnuue 3.1.1.6 npuBeaeHbl CTaHAAPTHO UCMONb3YEeMble, NPU KOPMMEHUN NonHopa-
LIMOHHBIMU KOMBUKOpMaMW, yPOBHM KanbLus 1 docdopa A5 CBUHOMAaTOK, MOPOCHAT — OTbEM-
bILLUEW, a Takke NOPOCHT Ha AopalLMBaHUM U CBUHEN Ha OTKOPME.
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Tabnuua 3.1.1.6 — CTanfapTHble YPOBHM KanbLps 1 ycBosiemoro cdhocdopa, NpumeHsiembie
B KOpMax AnsA CBMHEeW, B 0bLLeM Konn4ecTse Ha KUmorpaMmm Kopma

CBUWHbM Ha OT-

CBuUHOMATKU OTbemMbiwm
Kopme

MNapametpel MNoacocHble | CynopocHble
A ynop 6-9 Kr |9-20 kr| 20-30 Kr | 30-45kr |45-105kr

CBUHOMATKN CBUHOMATKHN
Kanbuun (r/kr) 6,9-7,5 8,4-9,0 8,3-9,0 ?09; 9,9-10,5|8,0-86 | 7,5-8,1
Gocgopt purasa | g, o g 79-85 |7.7-83|/9.3-99| 93-9,9 |7,5-8,1| 7,076

pobaska (r/kr)

YeoRembirt goc- |, 4 5 5 28-30 |3.9-41|37-39| 34-36 |28-30| 26-28

dop (r/kr)

MpUHATLIA B HAcTO-
fiLiee BpeEMS ypo-
BEHb HEPruU 12,6 13,3 14,4 14,1 14,1 13,4 13,4
(mx/kr), meTabo-
nuuyeckas aHeprusi
Ucmounuk: BREF (EU), 2015 [63]

B kauecTBe npumepa npuBeaeHbl CpefHNe YPOBHU NUTaTENbHbIX BELECTB, NPUMEHS-
emble B UTanum ans cBuMHen ¢ BonbLION MacCon Ha pasHbIX 3Tanax BblpalymBanvsa (Tabn.
3.1.1.7)

Tabnuua 3.1.1.7 — CpeaHve ypoBHN NUTATENbHbLIX BELWECTB, NnpuMmeHsemble B Utanuu ans
CBVHel ¢ BONbLUOM Maccon Ha pasHbix aTanax BeipawmsaHna (B % OT Cbipbs)

MapameTpbl NUTaTeNbHbLIX BELWECTB CauHLu CaunLU CaunLu
35-90 kr 90-140 kr 140-160 kr
CblIpoi npoTeuH 15-17 14—16 13
Chblpbie Xupsbl 4-5 <5 <4
Chblpast kneTyaTtka <456 <45 <4
Obwwmin nuanH 0,75-0,90 0,65-0,75 0,60-0,70
OBLWnIA METUOHWNH+LIMCTUH 0,45-0,58 0,42-0,50 0,36-0,40
OBLWuii TPEOHWH 0,42-0,63 0,50 0,40
O6wuin TpunTodaH 0,15 0,15 0,10-0,12
Kanbuwn 0,75-0,90 0,75-0,90 0,65-0,80
O6wwin occop 0,62-0,70 0,50-0,70 0,48-0,50
Ycsosemasn aHeprus (MK /kr), >13 >13 >13

Hemouruk: BREF (EU), 2015 [63]
3.1.2 AHanu3 ypoBHsi NOTPEGHOCTU B BOAE HA CBMHOBOAYECKUX NPeanpuaTUaX

Mpn aHannse ypoBHs NOTPEOHOCTV B BOAE Ha CBUHOBOAYECKNX NPEANPUSATUSAX MOXKHO
BblAENUTL YETbIPE TUNA pacxoaa Boabl:

- BoAa HeobxoauMas NS NoAAepKaHNS roMeocTasa U yAoBNETBOPEHNA NOTPeBHOCTEN
CBUHEW;

- BoAa, ynotpebnsemas XMBOTHbIMW CBEPX HOPMATUBA;
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- BOAA, KOTOpasa TepAETCA NPU BbiNauBaHUM 3KUBOTHBIX U3-3a TEXHOTIOMMYECKMX NPOo-
CYETOB;

- BOJA, UCNONb3yeMasi Ha TEXHONOMMYECKNE HYXKAbI;

- BOAA, UCMNONb3yeMas XMBOTHLIMU ANS YAOBMNETBOPEHNS NOBEAEHYECKNX NOTPeBHO-
CTeW, Hanpumep, pacnneckMBaHve BoAbl BO BPEMS TUMMYHOIO NOBEAEHUS, BbI3BAHHOIO OTCYT-
CTBVEM UIPOBbIX OGBLEKTOB.

[aHHble 06 ypoBHSx noTpebnenna Boabl, UCNOMNb3yeMOW Ha CBUHOBOAYECKUX NPEANPU-
ATUAX PP ans noeHUs pasnmyHbiX NOMOBO3PACTHBIX FPYMN CBUHEN Y Pa3nmUYHbIX TEXHOMOrU-
YeCKUX Hyxa, npuBeaeHsl B Tabnuye 3.1.2.1.

Tabnuuya 3.1.2.1 — Pacxop Boabl HA CBUHOBOAYECKUX NpeanpuaTusax Pocculickon depepa-
Lum

Ne Pacxon

. U3mepe-
HanmeHoBaHue A P
n/n HUA

MUHUMaAnNbHbIA | MaKCUManbHbIN

MoTpebneHune BOAbI B rog, BCEro
no KOMMIeKkcy
HemoyHuk: Ha ocHoee cbopa OaHHbIX npednpusmuli ompacnu

M3 3600 2100000

AHanua oTpacneBbIX aHKEeT nokasarn, YTo ypoBeHb pacxoja BoAbl Ha CBUHOBOAYE-
ckux npeanpuaTuax Poccuiickol depepaumm konebnercsa ot 3600 go 2100000 m3. Ceu-
HOBOJYECKME MPeAnpUsATUA ¢ 0GbeMoM noTpebrieHns nuTbesorn Boasl 3600 M3 cogepxaT
1560 ronos eANMHOBPEMEHHOro Noronosbs, a ¢ 2100000 m3, cooTBeTcTBEHHO, 547200 ro-
noB ¢ oTkOpMa B roj,.

YpoBeHb noTpebnenns BOAbl CBUHLSMU 3aBUCUT, B MEPBYHO O4Yepelb, OT BO3pacta u
XKMBOW MacCbl XXMBOTHOrO, €ro COCTOSIHWSA, 3Tana Npou3BOACTBa, KIMMMaTUYECKUX YCIOBUN, a
TakkKe OT COCTaBa M Ka4ecTBa MonHopaLmMOHHbIX KOMBMKOPMOB. [ns cBMHOMAaTOK noTpebne-
HWe BOAbI BaXHO ANS NojAepKaHusi roMeocTasa, a Takke A5 BblpalynBaHust NOPOCST N UX
KopmneHus. Bbicokni ypoBeHb ynotpebneHns Boabl CYNOPOCHbIX Y NakTUPYHOLWMX CBMHOMa-
TOK OKa3blBaeT MNONOXUTENbHOE BO3AEUCTBNE Ha NoaAepKaHNe 3L0POBbsS MOYENONOBbIX Op-
raHoB BO BPeMS$ CyNopOCHOCTU, a Takke Ha 06bem noTpebneHnsi kopma Bo BPEMSA NOACOCHOMO
nepuoaa nopocsT. [MoTpebnerHre BOAbI CBUHBAMMW Ha 3aKITOUMTENIBEHOM 3Tarne oTKopMa yBe-
nuumBaeTcs. JTO CBSI3aHO, Mpexae BCEro, C yBenuyeHnem notpebneHns nonHopaumoHHbIX
KOMBUKOPMOB. YpOBEHb pacxoAa BOAbl HA MPOM3BOACTBEHHOM NoLLaAKe OTKOpMa CBUHOBOS-
4YeCcKoro NpeanpuaTMS NpuseaeH B Tabnuye 3.1.2.2.

Tabnuuya 3.1.2.2 — Pacxoa BoAbl HA OTKOPME CBUHOBOAYECKOrO NPeanpusaTus

ea. usme-
HanmeHoBaHue A. UM Pacxop
peHus

MoTpebneHne BOAbI B rog, BCEro No npou3BOACTBEHHOM

TPEOT AbL B TOA, POM3BOACTBEHHON W 567000
nnowaake otTkopma

B T.4.. AN NOEHMSA m3 226800
Ha TEXHOMOrM4YecKkue Hyxzabl M3 340200

HemoyHuk: Ha ocHose cbopa GaHHbIX npednpusmuli ompacnu
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AHanun3a ypoBHs pacxofa Bo4bl Ha MPOM3BOACTBEHHOM NIOLWaKe OTKOPMa KOHKPETHOIO
CBMHOBOAYECKOro NPeanpuaTUs nokasan, yto n3 567000 M3 Boab! 4151 NOEHWS CBUHEI Pacxo-
ayeTcs Tonbko 226800 M2 Boabl (Bcero nuwb 40%), a Bca ocTanbHas soga 340200 m® (60%)
pPacxoayeTcst Ha TEXHOMOMMYECKNE HYXKAbI.

O6Lwun ypoBeHb NOTPEBHOCTM B BOLE Ha CBUHOBOAYECKMX NPEAMNPUATUAX Pa3INYHBIN.
3T0 cBsI3aHo, Npexae BCero, C NPYMEHAEeMbIMMN TEXHONOMMSIMI NMOEHWS, a Takke pasnuyHbIMm
pernoHamMu pacrosioXeHnNs. YpoBeHb pacxoia BoAb! AN PasnnyHbIX NONOBO3PaCTHbIX Py
CBWHEW 1 3TanoB NpoM3BOACTBa CBMHOBOAYECKUX NMPEANPUATUN, NpuBeaeH B Tabnuue 3.1.2.3.

Tabnuua 3.1.2.3 — CpeaHuii ypoBeHb NOTpeBHOCTH B BOAE CBUHEW Ha CBUHOBOAYECKMX Npesa-
NPUATUSX

MoTpebneHune BoabI
Ortan npousBoacTBa
(n/ron B geHb)

CBuHOMaTKM (Npy OfHOMA3HOW TEXHOMOTMN COAEPXaHUs, BKMOYasi BCe 60-73
NMOTOMCTBO CBUHOMATKN A0 OKOHYAHWSI OTKOPMOYHOrO Nepunoaa)

JlakTupyoLue cBMHOMATKN € NOpocsTamu 40 6 Kr 1417
JNakTupytowme csmHomaTku ¢ nopocstamu 40 20 kr 21-26
PeMOHTHbIE CBUMHKM (80 NepBoro onopoca) 10-13
Mopocsita - oTbembIwmn 6-20 Kkr 2,7-3,3
Mopocsta Ha gopawmsanmm 20-50 kr 5,4-6,6
CsuHbM Ha oTkopme 50-100 kr 11-14
CBuHbW Ha oTkopme 20-100 kr 7-9
Xpsiku 15-18

Hcmouruk: BREF (EU), 2015 [63]

B OaHuu, kak npasuno, okono 800 Kr cyxoro kopma MCMosb3yeTcs Ha OgHY CBUHbLIO B
roa. Mpu aTom, cBUHLW BbINUBatoT no 2,5-3,0 nuTpa BoAbl Ha Kunorpamm kopMa. B oblem, Ha
ofHy cBuHbto, TpebyeTcs 2000 - 2400 nuTpoB NUTLEBOW BOAb! B rog. B BenukoGputaHum, no-
TpebHOCTb B BOAE, ANS ONOPOCMBLUMXCH CBUHOMATOK, coctaenset 20 - 40 nuTpoB B A€Hb, a
LA CYNnopocHbIX cBUHoMaTok — 10 - 20 n/geHb. Psifom aBTopoB BhISBNEHO, YTO NnoTpebneHne
BOAb! MOPOCATAMU-OTbEMBILLAMU YBENNYMBAETCA NMMHENHO C YBENMUYEHUEM WX Macchl Tena
nocrne oteema. To eCTb, NPW 7 Kr XMBOro Beca nopocsT, oHn notpednsoT 0.8 nuTpa B AcHD,
gocturaa 4 - 5 nMTpoB B AeHb Ha gopaiwmeaHum (27 kr xumeoro Beca). [MoTpebnenve sogpl
YBENUUYMBAETCA JIMHEMHO Npu HopMe NpumMepHo 0,6 1 BoAbl Ha Kr >KMBOro Beca [63).

YBenunuyeHne noTpebHOCTM B BOAE MPW BbICOKON TeMmnepaType B noMeLleHu1 obycnos-
NeHo HeobxoaumocTbio Tepmoperynsumn. [Ins ceBvHeW Ha OTKOpMeE, Npu Temnepatype
20°C - 24°C, cooTHoweHne noTpebneHns BoAbl kK NOTPEONEeHN0 KOPMOB COCTaBNAET npu-
mMepHo 3:1, a npu Temnepatype 28°C, npubnukaetcs Kk 4:1. bonee BbICOKMA pacxoh BoAbl
oxuaaeTcs npy Gonee BLICOKMX TeMMepaTypax 13-3a yCUnmin, KOTopble XMUBOTHbIE NPeanpu-
HAMaIOT A5 OXNaXAeHWs TynosuLLa.

Psgom aBTopoB A0OKasaHo, YTO B MEPVOS BbipallMBaHUsS exefHeBHOe noTpebneHue
BoAbl Bo3pactaeT Ha 0.063 n/kr xumBoro Beca npu Temnepatype 20-24°C (T. e. pacxo BoAbl
(n/n) = 0.083 * Bec (kr) + 2.564). MNpwn TemnepaType 28°C noTpebneHne BoAbI BO3paCTaeT Ha
0,10 n/kr )uBOro Beca, Npu COAEPXKaHNM B 3aKPbITOM MOMELLEHWN (T.e. pacxod Boabl (n/a) =
0.101 * Bec (kr) + 2.564) [63].
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AHanua notpebneHus y NakTUpyLMX CBUHOMATOK Mokasar, YTto npu 6onee BbICOKMX
Temnepartypax, notpebneHne BoAbl He YBENMUMBANOCH, 3aTO NPOMCXOAMIIO YBENMYEHNE No-
TpebneHns kopmos. MoTpebneHne Boabl (MNM XMAKOCTN) MMEET BaXXHOE 3Ha4YeHne Ansa cBu-
Hel Ha 3aKnYUTENbHOW CTaguMM OTKOPMa WM OkasbiBaeT SBHOE BMMAHWE Ha NPOWU3BOACTBO
HaBo3a W ero ka4ecTBeHHbI cocTaB. To ecTb, Npu yBenuyeHu notpebneHns Boabl o6bem
NpPOM3BOACTBA HABO3a yBENMUYMBAETCS, HO C O4HOBPEMEHHBIM YMEHbLUEHNEM B HEM NpoLeHTa
Cyxoro Belectsa [63].

MpuMep BNMSHWUSA COOTHOLLEHWUS BOLbI M KOPMa Ha MPON3BOACTBO M COAEpXaHne Cyxoro
BeLLeCTBa B HaBO3e, Bbigenaemblii OT CBUHEN Ha OTKopMe npuseaeH B Tabnuue 3.1.2.4.

Tabnvua 3.1.2.4 — lMNpumep BAUSHUS COOTHOLLEHNS BOAbI MU KOpMa Ha NPOou3BOACTBO U CO-
LepaHune Cyxoro BELLECTBA B HABO3€, BblAENsSEMbIN OT CBUHEN Ha OTKOpME

CooTHoleHue BoAbI U PauuoH MpoussoacTeo CopepxaHue cyxoro
KopMa (kr/xuB/aeHb) HaBoO3a BellecTBa
1.9:1 2,03 0,88 13,5
2.0:1 2,03 0,95 12,2
2.2:1 2,03 1,09 10,3
2.4:1 2,03 1,23 8,9
26:1 2,03 1,38 7.8

Hemounuk: BREF (EU), 2015 [63]

MoTepn BoaAbl B NpoLECCe NMOEHNA NPUBOAUT K yBENMYEHUIO 06pasoBaHNs HaBO3HbIX
CTOKOB. OTO 3aBMCUT OT TEXHONOMMM N 060pya0BaHNS ANsi NOEHUSA, a Takke CKOPOCTU NoAaqm
Bogbl. B Tabn. 3.1.2.5 BngHoO, 4YTO yBENMYEHNE CKOPOCTU NOAAYM BOAbI B MOUMbHBLIE COCKWM,
NPVBOAMT K 2 KpaTHOMY YBENUYEHUo o6bema 00pa3oBaHMA HaBO3HLIX CTOKOB, U B TO Xe
BPEMS, K CHWKEHMUIO COiep>kaHnNsi B HEM CyXoro BeLlecTsa [63].

Tabnuya 3.1.2.5 — BrvsaHue obecneyeHus BOAOW NOUIbHBIX COCKOB Ha NPOU3BOACTBO U CO-
Aep)kaHne Cyxoro BeLLECTBa B HABO3€ BbIAENSEMbIA, OT CBUHEN HA OTKOPME

Ob6ecneuyeHue Boaom NpounssoacTBo HaBoO3a CopepxaHue cyxoro
(n/1 ron. B MuH.) (M¥1ron. B ropa) BewecTBa (%)
0.4 1,31 9,3
0.5 1,45 8,1
0.6 1,60 7,2
0.7 1,81 6,1
0.8 2,01 52

HemoywHuk: BREF (EU), 2015 [63]

Psa0M aBTOPOB A0Ka3aHO, YTO B CNY4aAX OrPaHUYEHHOTO KOPMITEHMSI NPOUCXOAUT yBe-
nnyeHne NOTpebneHns NUTLEBON BOAbl. ITO NPOUCXOAUT M3-3a YAOBNETBOPEHNA YyBCTBA ro-
noja, 4YTo B CBOK ouepeib MPUBOAUT K YBENUYEHNIO 06pa3oBaHNs HaBO3HbIX CTOKOB. Jpyrum
hakTopOM, NPBOASLLMM K YBENNYEHUIO NOTPeBNeHns Boabl, ABNAETCA COAepXaHme Cblporo
npoTerHa B KOPMe, a Talkke YPOBHSA HATPUA U Kanus.
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O6bem xnakoro HaBo3a, NONy4YaemMoro oT CBUHEN, HAMPSIMYHO CBA3aH ¢ 06beMOM BOAbI,
MCMonb3yemMon AN O4UCTKM CTaHKOB W NoMeLleHnsi. Pacxon Boabl Ha CBMHOBOAYECKUX Npes-
NPUSATUSAX 38BUCUT HE TOMBKO OT NMPUMEHSEMON TEXHOMOMMN OYNCTKN NOMELLEHNS, HABO3HbIX
BaHH, HO M 3aBUCUT OT TEXHOMOMN COAEPKaHNA PasnnyHbIX NOMOBO3PACTHbLIX FPYNM CBUHEN.
To ecTb, yBenMueHne pacxoia Bofbl MPONCXOANUT NPU UCMOMb30BAHNN OYUCTKU NOMELLEHUS
OT HaBo3a crnocobom rmapocMbiBa. YPOBEHb 3aTpaT BOAbl ANS OMUCTKN CBUHOBOAYECKUX MO-
MeLLleHWn npeacraeneH B Tabnuue 3.1.2.6.

Tabnuua 3.1.2.6 — YpoBeHb 3atpaT BoAbl 4S9 OUUCTKN CBMHOBOLYECKNX NOMELLEHNN

BreipawmBaemble MotpebneHue (n/| Motpebnenune (n/ xuBot-
Tun pasmeweHus
XUBOTHbIE XNBOTHOE/ LnKn) HOe mecTo/ roa)
CraHkn, HOJ'IH?CTI:PO peLuert- HoAL 340
OnopocuLumecs YyaTbl non
CBUHOMATKM -
CraHkn, HaCT‘!Al-IHO peLleTya ML 340
ThbIA Non
CraHkn, ﬂOﬂH?CTbIO peLuert- 15 87
YyaTbli non
MopocsaTa Ha gopa- | CTaHkK, YaCTUYHO peLueTya- 20 116
wwmsaHum (7—-30 kr) Tbi non (50/50)
Cranku, l-IaCT‘VIHHO peweTya- 20 116
ThIA NonN
CraHku, 4YacTU4HO pelueTya-
Tbi non (50-75 % TBEpAON 25 100
NOBEPXHOCTU nonay)
CraHku, yacTuU4YHO peluerya-
CsuHbM Ha oTkopme | Thbivi non (25-50 % TBeppoi 25 100
(30—100 «r) NOBEPXHOCTU Nnonay)
CraHkn, TBEpAasa noBepx- 30 120
HOCTb nona
CraHku, YacTuyHoO peLuerya-
Tbi non (33/67) 2 100

Viemounuk: BREF (EU), 2015 [63]

YBenuueHvne pacxopa BOAbl 3aBUCUT OT NOBEPXHOCTM Nona B cTaHke. Yem Gonblue pe-
weTt4yaTas NoBEpXHOCTb MoMa, TEM MEHbLUE NPOMCXOAUT UCNONb30BaHNE BOAbI ANA OYNCTKU
CTaHka.

YposeHb noTpebneHus BoAbl AN OXNaxaeHUs NOMELLEHWUI CBUHOBOAYECKMX Npeanpu-
ATUN, C UCNONBb30BAHUEM CUCTEM a3PO30NBHOMO OPOLLEHNS UMW CUCTEM PACMbINEHUS, 3aBUCUT
OT KNMMaTU4eCckux ycrnoBun. Pacxop BoAbl NPOUCXOAUT TONMbKO B OrPaHWYeHHbIe nepuoabl
BpeMeHn B TedeHune roga. OauH NUTp BOAbI, KOTOPLIN UcCNapsaeTes Npu Temnepartype 25°C
nornowaet 678 BT/4 n3 okpyxarowen cpeabl.

B ctpanax EC umpoko NpUMeHSIIoTCA CUCTEMBI OYUCTKU BO3ayXa, Takue kak: brodmnb-
TPbl, BOASHbIE CKPYBOBEphI, XMMU4eckne ckpyobepbl U MHOrOCTYNEHYaTbIE CUCTEMBI OYUCTKM.
[aHHble cnctembl NOTPEBNSIOT 3HaUMTENbHbIE 06beMbI BOAbl. OBpaboTaHHbINM BO3AyX BbIXO-
OUT N3 3TUX CUCTEM NMPK BNaxkHOCTU Bonee 95%.
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Pacxopn BoAbl 3aBUCUT OT CKOPOCTM NOTOKA BO3AyXa, BNEXKHOCTU N TeMnepaTypbl OKpy-
XatoLlen cpeabl. ITO 03HaYaeT, YTO 3HAYUTENbHbIE 0ObEeMbl BOAbI, PacXOAylTCA AaHHbIMU
cmcTemMamm B NeTHUA nepuog. B cpeaHem 3a rog notpebneHune npecHom BoAbl COCTaBNAET OT
5 po 7 nuTpo. Ha 1 000 M3 oumLLIEHHOrO BO3AyXa, C UCNONb30BaHNEM JOGON 13 3TUX CUCTEM
O4MUCTKM BO3ayxa [63].

3.1.3 AHanmM3 ypoBHs MNOTPEOHOCTU B 3IHEpreTUYeCKUx pecypcax Ha
CBUHOBOAYECKUX NpPeAnpuaTuax

OueHka noTpebneHns aHepreTMyYecKUx pecypcoB Ha CBMHOBOAYECKUX Mpeanpus-
TUAX ABMSETCS CMNOXHOW 3afa4elt ANs BCEX NPOU3BOACTBEHHbIX CUCTEM, Tak Kak ux opra-
HM3aLMsA U CaMU CUCTEMbI HE SIBNSAKOTCS Of4HOPOAHbIMU. Kpome Toro, TexHonoruum, npume-
HAeMble B NPOU3BOACTBEHHOW CUCTEME, OT KOTOPbIX B 3HAYUTENbHOW CTEMNeHW 3aBUCUT
KONMMYECTBO MOTPe6NAEeMON 3Heprun, CyLeCTBEHHO PasnuyaloTcA B 3aBUCMMOCTU OT
CTPYKTYPHBIX 1 NMPOU3BOACTBEHHbIX XapakTepucTuk npeanpustui. Ewe ogHMM BaKHbIM
(haKToOpPOM, BIMSIOWMM Ha noTpebrneHne aHepreTU4ecknx pecypcoB, ABNAETCA KnumaTtu-
yeckue ycnosus [63].

[JaHHble 06 ypoBHAX NOTpebneHnsa 3HepreTMYEcKnX pecypcoB, UCNOSb3yeMbIX Ha CBU-
HoBOZYECKUX NpeanpuaTuax Poccuiickol ®eaepaumm, npuseaeHsl B Tabnuue 3.1.3.1.

Tabnumua 3.1.3.1 — Pacxopn sHepreTmiecknx pecypcos Ha CBUHOBOAYECKUX NpeanpusaTmsax PO

Pacxoa
Ne ' -

HaumeHoBaHue €A. Usmepe
n/n HUA

MUHUMarbHbIN MaKCUMManbHbIN

MuHUManbHbIA pacxog, aHepreTu-

kBT u/ron B
1. YECKMX PECypCcoB B rog (no npous- o 0,005 281
BOACTBY B LIEMNOM) A

MakcumanbHbI pacxos aHepreTu-

2. YeCKUX PEeCypcoB B roj KBT W/ron 8 0,011 490,5
ro,
(no npousBoACTBY B LieNom) A
3 3aTtpaTbl NpMpogHOro rasa, BCero W 60553 32382000
no KoMnnekcy
4 B3artpartbl Ha 'CM, Bcero no npous- " 13,8 282000

BOACTBEHHbIM Nnowagkam

HicmoyHuk: Ha ocHose cbopa OaHHbIX npednpusmull ompacnu

AHanua oTpacneBbIX aHKeT Mokasars, YTo YPoBeHb MUHMManbHOro pacxoaa 3Hep-
reTMYecKUx pecypcor B rod, no NpoussoAacTBy B Lenom, konebnetca ot 0,005 go 281 kBt
y/ron B rog. Mpuyem nokasaTenb «ron B rog» — 3TO CPEAHErof0BOE MNOronoBbE CBUHEN.
CBuMHOBOAYECKNE NPeanpUsaTUsa C MUHUMarnbHBIM YPOBHEM pacxofa 3HepreTu4eckmx pe-
cypcos, coctanstowmin 0,005 kBT y/ron B rog, npou3BoaaT 852796 ronoe ¢ oTkopma B
rod, a npu pacxoje aHepreTuyeckux pecypcos 281 kBT u/ron B rog, COOTBETCTBEHHO,
54000 ronos ¢ oTkOpMa B rof.
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MakcmanbHbI pacxos SHEPreTUYEeCKMX PECypCOB B rof, HaXoAUTCS B AManasoHe oT
0,011 po 490,5 kBT u/ron B roa. CBMHOBOAYECKNE NPEANPUATUS C MakCMMarbsHbIM YPOBHEM
pacxofa 3HepreTndeckmx pecypcos, coctasnstowmn 0,011 kBT y/ron B rog, npov3BoasT
852796 ronos ¢ oTKOpMa B rof, a npu pacxone sHepreTuyecknx pecypcos 490,5 kBT u/ron B
rof, COoTBETCTBEHHO, 11615 ronos ¢ oTkopMa B rog. bonbLuol guanasoH mexay 3Ha4eHns MU
obycnoBneH pasMepoM CpesHEerofoBoro MoronoBbsA. TO €CTb YEeM BbilLe MOronosbe, TeM
MEHbLLE pacxoj SHePreTM4eCcKUX PecypcoB Ha rosoBsy.

3aTpartbl NprpoaHOro rasa, BCEro rno KoMmnnekcy, konebniores ot 60553 go 32382000
M3, CBMHOBOAYECKME NPEANPUATAS C 06BLEMOM 3aTpaT npupoaHoro rasa 60553 M3 B rog, npo-
nasoasT 1280 ronos ¢ oTkopMa B rog, a ¢ 32382000 m3, cooTeeTcTBEHHO, 547200 ronos ¢
OTKOPMa B rof.

YpoeeHb pacxoga 'CM, no Bcem NpoM3BOACTBEHHBIM MJIOLLAAKaM CBUHOBOAYECKNX
NpeanpuaTUR, HaxoAWTCS B AManasoHe oT 13,8 o 282000 m3. CeuHOBOLYECKME NPEANPUs-
Tus ¢ yposHeM pacxoga FCM — 13,8 m® B rog, npounasoaat 63000 ronos ¢ oTkopMa B rog, a ¢
282000 m3, cootBeTcTBEHHO, 10105 ronos eanHOBPEMEHHOro NorosioBbs. 3artparsbl NPUPoa-
HOro rasa, No 4aHHOMy NpeanpUSTUI0 OTCYTCTBYIOT.

OcCHOBHbIE MEpbLI, MPUMEHSIEMBIE B CUCTEME Pa3BELEHUA CBUHEWN ANA CHYKEHUS MO-
TpebneHns aneKTpoSHEPrnM, COCTOAT N3 KOHTPONA Hag anekTpoobopyaosaHuem: oborpesa-
TENAMW ANA PA3NNYHBIX NONOBO3PACTHBIX MPYMM CBUHEN, NPUTOYHO-BBLITSIKHON BEHTUNALMEN
N CUCTEM MCKYCCTBEHHOIO OCBELLEHUS, a TaKKe MCMONb30OBaHNEM COBPEMEHHBIX TENION30-
NAUMOHHBLIX Marepuarnos.

Mcnonb3oBaHne 3nMeKTPOSHEPrnM Ha CBMHOBOAYECKMX NPEANPUSATUSX, CBA3EAHHO C
OCBELLEHNEM, OTOMMEHNEM, BEHTUNAUMEN 1N pasfayent KOPMOB. JNeKTPUYECTBO - 3TO OC-
HOBHOW BUJ, UCMOSb3YEMOW 3HEPTUN, TaK Kak OHa UCMONb3YeTCs Kak ANs OTONNEHUS, TakK U
Ansa paboTbl pasnuyHbIX CUCTEM 0DEcneyeHns MUKPOKIMMaTa 1 pacnpeaeneHns Kopma,
OCBeLLeHNS.

FCM — 370 BTOPOW UCTOYHMK SHEPTUM, U OH B OCHOBHOM MCMOMbL3YyeTCs ANA Tenno-
reHepaTtopoB, a Takke Ans Harpesa BoAbl B 6ornepax.

MpupoaHbIA ras, Takon kak NponaH, UCMoNb3yeTCA UCKIMIOUUTENBHO AN OTOMNMEHUS.
B 3aBncnmMoCTr OT knMarTa, rae pacnonaratoTcs CBMHOBOAYECKNE NPEANPUATUS, NU3MEHAETCA
pacxof Tonnuea. Tak B 30HaxX C NMOHWKEHHOW TEMMNEPaTYpPOn B TEYEHME roaa, 3aTparsl Npu-
POLHOro rasa yBennunmBaroTcs, Tak kak He06X0AUMO AOMOMHUTENBHOE OTOMMEHNE.

B ctpanax EC, Hanpumep, B DUHNAHAMK 3aaHMsA cBUHOdEepM BCerga nogorpesa-
H0TCH B 3UMHEe BpeMmsi, & NPMMEHEHNE OTOMUTENbHBLIX CUCTEM, MCMOMb3YHLLMX BO306HOB-
NSemble UCTOYHMKN 3HEPruu, noaaepXmBaeTcs UHBECTULMAMU. VICTOYHMKA 3HEprumn uc-
nonb3ylTCA B pa3HoW cTeneHun no scert Eepone. B Utanum okono 70 % 3Heprum, Ucnosb-
3yeMOou Npu BbIpalMBaHMM MOMOAHSIKA CBUHEN, nocTynaeT 3a cyeT FCM, B To Bpems kak
B BennkobputarHuum 6onee yem 57 % MCnonb3yemMon SHEpPrMm - anekTpuyecTso. B ymepeH-
HbIX KnMmarax, Takux kak PpaHums, SNeKTpMYEeCTBO - 3TO popMa 3Hepruum, KoTopas no-
TpebnseTca 6onblue Bcero [63].

B tabnmue 3.1.3.2 nokasaHa Aons Kakaoro MCTOYHMKa 3Heprun 1 oblee cpepHee
noTpebnenHne sHeprn ANst pasHbIX TUMNOB CBUHOBOAYECKUX MPEANPUSTHUIA.
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Tabnuua 3.1.3.2 — ons UCTOYHMKOB 3HEepPrn 1 obLLee cpeaHee noTpebrneHne sHeprum 4ns
PasnnYHbIX TUMOB CBMHOBOAYECKUX hepMm

dnekTpo- O6uwee cpeagHee noTpebneHue
CM | las
Tunbl CBUHOBOAYECKUX 3Heprus 3Heprum
npeanpuaTUin kBT u/ npousBoa- | kBT 4/ cBUHO-
% % % _
CTBO CBUHew /ron martky /ron
C 3aKOHYEHHbIM NPOU3BOACTBEH- 76 21 3 48 983
HBIM LIUKIIOM
HopawmsaHue - oTkopm 86 14 0 25 H.O.
19
Penpoayktop 70 30 0 (Ha 1 nop JoTbewm.) 403

Vemounuk: BREF (EU), 2015 [63]

PasHnua mexgy cBMHOBOAYECKMMM NPeanpuatTusMm B obuiem obbeme notpednerHus
3HEpPrnn SBMAETCSH CyLLECTBEHHOW, TaK Kak CTAaHAAPTHOE OTKITIOHEHWE OT cpefHero noTpebne-
HWA 3Heprnm akemBaneHTHo 328 KBT 4/ Ha cBMHOMaTKY B rof A5 TOBapHOro CBMHOBOAYECKOrO
NPeanpPUATUSA C BHYTPEHHUM MIIEMEHHbLIM PEMNPOAYKTOPOM.

Pacnpegenerve obuiero obbema noTpebneHmsa aHeprin Ansa Kaxaoro usnonornye-
CKOro aTana, Ha TOBapHOM CBMHOBOAYECKOM MPEANPUATAN C BHYTPEHHUM NIIEMEHHBLIM PEnpo-
AYKTOpOM, npeacraeneHo B Tabnuue 3.1.3.3.

Tabnmua 3.1.3.3 — Pacnpepnenerne notpebneHns sHeprm ANS KaKaoro uranoron4eckoro
3Tana, Ha TOBapHOM CBUHOBOAYECKOM NPEANPUSTUAM C BHYTPEHHUM NAEMEHHbLIM penpoayKTopoM

C -
MopocaTta- | OnopocuBlunecs |CBUHLU HA ynopoc Opyrue
Mokasarenu Hbl€ CBUHO-
OTbeMbIWn CBUHOMATKuU oTKOpMe craguun
Martku
OHepronoTpebnexve % 36 22 27 8 7

Uemounuk: BREF (EU), 2015 [63]

Jonn 3Heprumn, nucrnosnbayemble ANsi KBKAOr0 TEXHOSOMMYECKOro npolecca (oTonne-
HVe, BEHTUNALUMS, OCBELLEHNE, KOPMNEHNE, yBopKka NOMELLEHNIA) HA CBUHOBOAYECKOM Mpes-
nNpuaTMKW, NS NpUMepa, NpeacTaBneHbl B Tabnvye 3.1.3.4.

Tabnuua 3.1.3.4 — Jonu notpedbnenna sHeprv Ana KaKaoro TEXHOMOrMYECKOro npowecca
Ha CBMHOBOAYECKOM MPEeANpUATAA

MomelueHne
MomeweHune | MomelweHne | NomeweHue
en. u3me- | Ans npoee-

Mokasarenu ANA NOPOCAT-| AnsA OTKOpMa |Ans cynopoc-

peHuAa AEHua ono- - .
poca OoThbemMblilen CBUHEU HbIX MaTOK

OHeprosartparbl, BCero WBT.u/ron B
no noMeLleHuo Ansa ' 2682,33 3576,440 2682,33 2682,33

. roa
cojepKaHnsa CBUHEN
B T.4. Ha KOPMAEHHE "BT':Z?” Bl 402,349 536,466 402,349 402,349
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lpodomxeHue mabnuupi 3.1.3.4

MNMomelueHue
MomeweHne | MNomeweHne | MomelweHue
en. usme- AnA npoee-
Mokaszatenu s nopocAT-| ANA oTkopMma |ans cynopoc-
PeHuA AeHus ono- - -
OTbEMbILLEN CBUHEN HbIX MaTOK
poca
Ha yGopKy "BT';Z L°” Bl 402,349 536,466 402,349 402,349
Ha ocBeLLeHHe "BT':Q” Bl 268233 357,644 268,233 268,233
Ha oTonneHme "BT':; ;°” Bl 536466 715.288 536,466 536,466
Ha BEHTUNALMIO "BT';Z L°" Bl 1072932 1430,576 1072,932 1072,932

YiemoyHuk: Ha ocHose cbopa OaHHbIX npednpusimuti ompaciu

PspoM aBTopoB Gbinu NpoOBEAEHLI UCCNEAOBAHUA MO pacyeTy CPeaHEerogoBoro pac-
xofa 3Heprum Ha 1EXX (eamHnua XnBoTHOrO = Ha 1 ronoBsy) ANA Pa3NNYHbIX CBUHOBOAYECKNX
npeanpuaTuii. PesynbTatbl aHHbLIX NccrneaoBaHni npueeaeHsl B Tabnuue 3.1.3.5 [63].

Tabnvua 3.1.3.5 — CpegHuii rogosor 06bem NoTpebneHns anNeKTPoOsSHEPrn AN PasnnyHbIX

TUNOB CBUHOBOAYECKNX NPEANPUSITAIA NO BUAAM UCTOYHUKOB 3HEPrOPECYpPCoB

ToBapHble CBUHOBOAYECKUE
ToBapHble CBUHOBOAYECKMUE
NPeANpPUATUSA C MNEMEHHbIM
npeanpuATUA
PenpoayKTOpOM
TexHonoruyeckue OneKkTpo3Hep- rcm OneKTpoaHep- rcm
onepauuu rmsa ms
KBT u\ kBT 4\ KBT 4\ KBT W\
roa\ 1 % roa\ 1 % roa\ 1 % roa\ 1 %
EX EX EX EX
Kopmnenue 61,31 [27,3 0 0 20,14 11,6 0 0
BeHTunauus n otonnexHve 95,08 42,3 0 0 85,12 491 70,84 81,2
Kopmnenue 14,32 6,4 0 0 27,87 0
Y6opka, xpaHeHune 1 nepepa- 10,01 44 0 0 6,03
6oTka HaBo3a
O6paboTka HaBo3a 10,06 | 4,5 0 0 6,03 3,05 0 0
BHeceHue HaBo3a 31,08 |13,8| 52,75 100 | 19,39 11,2 15,08 17,3
OcselleHne 2,85 1,3 6,47 0 0 3,7 0 0
MonHoe aHepronoTpebnexne | 224,71 | 100 | 52,75 100 | 173,41 100 82,27 100

Vicmourux: BREF (EU), 2015 [63]

TakuM 06pasoM, OCHOBHbLIMU (DAKTOPaMM, BAUAIOLMMM Ha UCMONb30BaHNE SMEKTPO-
3HEepruv ANA BEHTUMALMK, SIBNAIOTCSA NOTHOCTL MOrOMoBbs U pasHuLa TeMnepaTyp Hapyx-
HOTO BO3AYyXa W 3aA4aHHON TemnepaTtypbl B NomeLLeHnn. B To BpeMms, kak HapyxHas Temnepa-
Typa HaxoAWUTCA BHe KOHTPOJS Monb3oBarenel, sagaHHas TeMneparypa B NoMeLLeHn SBns-

€TCsl NepeMEeHHON BENNYNHOMW, KOTOPON MOXHO yrnpaBnsTh.
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OcBelueHue, Kak NpaBuno, NPeACTaBNAET TPETLIO, Hanbonee akTyanbHy oMo oT 06-
Lero noTpebneHns aneKTPOSHEPrMn Ha CBUHOBOAYECKMX NpeanpusaTuax. [JJHEBHOWM CBET cun-
TaeTcA NPEAnOYTUTENBHBIM, HO UCKYCCTBEHHOE OCBELLEHWE WCTONb3YeTCs B MOMELLEHNAX,
rA€ WHTEHCUBHOCTb ECTECTBEHHOTO CBETa MOXET CUMBHO N3MEHSATLCS.

MoTpebneHne aHeprum AN OTONSIEHUS 3aBUCUT OT MOSIOBO3PACTHOW rPynnbl CBUHEN,
MecTa pacnonoXeHnsa NPeanpusaTUs (KIMMaTU4YeCkMx 0COBEHHOCTEN) U CUCTEMBI COAEPXKaHNS
XWBOTHBIX B MOMELLIEHWM, @ TaKKe OT YNPaBNEeHNs MUKPOKNMMATOM B MOMELLEHUAX, 0COBEHHO
C y4eTOM MUHMMarbHOM BeHTUNaummn. OTonneHne B NOMELLEHVSEX ANS Onopoca npeacraBnseT
cobon 3HauMTenbHYLO Aot OT obLero NoTpebneHns aNeKTPoSHePrnm.

WNaroToBneHve rpaHynMpoBaHHOrO KopMa Ha KOMBUKOPMOBLIX 3aBOAAaX CBUHOBOAYE-
CKUX NPEAnpUATUN, yaBanBaeT noTpebnerHne anekTposHeprum, Tpedysa npumepHo 20 kBT/4 Ha
TOHHy Kopma. lNMoTpebneHve sneKTPO3HEPrUn Ha pacrnpeneneHme KOPMOB AOBOMBHO HU3KOE
Npw NCNOMb30BaHNM CyXOro kopMa U MOXeT BbITb 3HAYMTENbHBIM NMPU NCMOMNB30BaHNM BMNaX-
Horo kopma [63].

3.2 XapakTepucTuka ammccum

CornacHo npukasa MyH1cTepcTBa NpUPOAHBIX PecypcoB 1 akonorum Poccurickon de-
aepauum ot 31 gekadps 2010 r. Ne 579 «O nopsagke yCTaHOBMEHMSA MCTOYHMKOB BbIGpOCOB
BpefHbIX (3arpAsHSIOLLMX) BELLECTB B aTMOCPEPHLIM BO3AyX, MOANeXalmx rocynapcraeH-
HOMY y4eTy 1 HOPMUPOBAHWIO, U O NepeydHe BpeaHbIX (3arpA3HAOLLMX) BELLECTB, MOASEKaLLMX
rocyAapCTBEHHOMY Y4YETY U HOPMUPOBAHWIOY» ONPEAENEH NOPSAOK yCTaHOBMEHUS MCTOYHUKOB
BbIOPOCOB BPeAHbIX (3arpsA3HsIIOLLMX) BELLECTB B aTMOCEepHbIM BO3AYX, NOANEXaLWMNX rocy-
LapCTBEHHOMY YYETY Y HOPMUPOBAHWIO.

K ncTouHukam BbIGPOCOB 3arpsAsHSIOLLMX BELLECTB B aTMOCEpPHbIA BO3AyX, Noanexa-
LM roCyapCTBEHHOMY Y4ETY 1 HOPMUPOBAHWIO, OTHOCSTCA NCTOYHUKN BbIBPOCOB 3arpsiaHs-
IOLLMX BELLECTB B aTMOCKhEpPHbIA BO3A4YX, M3 KOTOPLIX B aTMOCHEPHbIN BO34yX BbiOpackiBa-
IOTCS 3arpsA3HSIOLME BELLECTBA, Noanexalyne rocyjapcTtBeHHOMY y4eTy U1 HOPMUPOBAaHUIO, B
COOTBETCTBUM C NyHKTOM 7 [Mpukasa Ne 579.

ocypapcTBEHHOMY YYeTY 1 HOPMUPOBaHWUIO MOANEXKAT 3arpA3HAOLLME BELLECTBA, yKa-
3aHHble B «[lepeyHe BpeaHbIX (3arpAsHAOLMX) BELECTB, NoAnexalnx rocyaapcrBeHHOMY
YYeTY U HOPMUPOBaHWIO», NpuBeAeHHOM B [MNpunoxennn 2 k npukady Ne 579, a Takke He BKIto-
YeHHble B [TepeyeHb, HO COOTBETCTBYHOLLME OJHOMY U3 KPUTEPUEB, MPUBEAEHHBIX B NYHKTE 9
npwkasa Ne 579.

B cnepytolmx pasgenax npeacraBneHbl ypoBHN BbIGPOCOB 1 cBpoCcoB pasnmnyHbIX 3a-
rPSI3HSIOLWMX BELLECTB NpU cogepkaHum ceuHel. [JaHHble o Bbibpocax ornyGrmMKoBaHHbIE MO
oTAenNbHbIM CUCTEMaM COAEPXKAHWUS XMBOTHBIX B MOMELLEHUW, KaK NpaBuno, rokasblBaroT
BOnbLLON AnanasoH Bapuami.

YpoBHu cBpocoB n BeIGpocoB, cooTBeTCTBYIOWMe HAT, npeacTaBneHsl 3a yepeaHeH-
HbI Mepuoa BPEMEHN B Pa3nnYHbIX €4MHULEX M3MEepPEeHUs (HanpuMep, KOHLIEHTpaumm 1 3Ha-
YeHWs yaenbHOM Harpysku). 3T cnocobbl BbIP@XKEHNSA YPOBHEN cOpOCOB 1 BLIOPOCOB, COOT-
BeTcTByrowmx HAT paccmaTpuBaroTCs Kak 3KBMBaNEHTHbIE ansTepHaTMBbI.
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3.2.1 Tekyuwue ypoBHU 3MUCCUM B OKPYKaIOLWLYIO cpeay

Jiobas yenoseveckaa [EATENBHOCTb B TOM UMM MHOM MEPEe OKasbiBaeT BIMSHWE Ha
OKpyXaroLyto cpeay. lNpu 9TOM cTeneHb 1 NOCNEACTBUSA BIMAHUS ONPEAENATCS NPOAOIDKU-
TENbHOCTLIO N MHTEHCUBHOCTLIO BO3LENCTBIS.

AKTyaneHOCTb COBEPLLIEHCTBOBAHNS YPOBHE SMUCCUN B OKPY>KaIOLLYHO cpeay 0BycnosreHa
BHEAPEHUEM B NPaKTUHECKyto AesTenbHOCTb PeaepanbHoro 3akoHa Ne7-p3 «O6 oxpaHe okpyxa-
toLen cpeabl» 1 HeOBXoAMMOCTLHO GonbLuero 060CHOBaHMS TpeboBaHWUIA, NPebABNAEMbIX K NpK-
pOJononbL30BaTENSM, U YNPOLLEHWS CUCTEMbI HOPMUPOBaHNSA BbIGPOCOB 1 COPOCOB.

O6beKTbl CenbCKOXO3ANCTBEHHOMO MPOM3BOACTBA OKa3bIBAOT HEraTUBHOE XUMMYECKOE,
Bronorndeckos, Pran4ecKoe N MEXaHNYECKOE BO3AEVCTBUE HA BCE OCHOBHbIE KOMIMOHEHTbI OKPY-
XKaroLen cpefbl: NoYBY, NOBEPXHOCTHLIE BOALI M aTMOCHEpHbI Bo3ayX. OCHOBHbIE 0OLEKTLI CBU-
HOBOAYECKOrO KOMMMEKCa U BUAbI UX HEraTMBHOIO BO3LENCTBUS NpeacTaBreHs B Tabnuue 3.2.1.1.

Tabnuya 3.2.1.1 — MNepeyeHb MapkepHbIX BELLECTB, BblAENSEMbIX CBMHOBOAYECKUMUN NpPes-
NpUATUSMU

Ons armocdepHoro Bo3ayxa [ns BogHOro o6bekra
O6BbekKT Bua Bo3aen- 3arpasHsowee Bupa Bo3pen- 3arpsasHsowee
CTBUSA BELIecTBO cTBUA BeLLeCcTBO
Mbinb
Kanui
Mecro sarpysku ATmocdepHble lﬁ::;:/lmﬁﬁ
KOMGVIKOerI\F/;a B OyH- BLIGPOCH! Mbeinb CTO4YHbIE BOABI HWTpaT-aHMOH
(HuTpaTbl)
Cynboar-aHuoH
(cynbdpatbl)
Mbinb Motepwn kop- Mbinb
AmmMmnak MOB Hedprenpoaykrbl
MetaHn Mbinb
Tpi:::?g;:b'e AT'::%%’?S:’B AsoTa okcug MoTepn AMMOHMIR-NOH
Yrnepoaa okcua Xnopua-aHnoH
Ceposopgopon Hagosa (xnopuab!)
Cepbl gnokeva
Mbinb
ATtmocdepHble Ammuak AMMOHUN-NOH
Hasosoxpanunuia Metan YTeuka HaBo3a
BbIGpOChI CepoBoaopos Xnopua-aHnoH
(xnopwuabl)
AmMMUHak IEI:];J;;
Metan .
Kanbuyun
A30Ta oKcua .
XuBoTHbIE Haso3s Yrnepoaa okcug Haso3 Harpui
CepoBoaopoa Hutpar-aHnoH
Cepbl anokeua (huTpaTs)
Moins CynbaTt-aHnoH
(cynbdathbl)

HcmouyHuk: Ha ocHose cbopa OaHHbIX npednpusmull ompacnu

3arpsisHeHue maporpadmyeckoil CEeTU U NOA3EMHbIX BOA NPUGPEPMCKUX TEPPUTOPUI
NPOV3BOANTCH YePe3 NMOBEPXHOCTHBIN, APEHAXHDBIN Y BHYTPUNOYBEHHBIN CTOK C 3eMErb Cellb-
CKOXO3ANCTBEHHOTO Ha3HauYeHMS.
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MpyMeHsieMble TEXHOMNOMMU COAEPXKAHWUSA KUBOTHBIX U TEXHUYECKME CpeacTea yaane-
HUSI OTXOAOB AOMyCKatloT cUIbHOe pa3baBrneHne BOJOW eCTECTBEHHbIX BblAENEHUA XKMBOTHbIX,
YTO PE3KO YBEINMYNBAET UX BNEKHOCTb N MOBLILLAET BO3MOXHOCTb MOCTYMIEHNN YaCTU XKNAKON
hbpakLmm B BOAHBIE NCTOYHUKM.

BaxHeMWMM HefoCTaTKOM COBPEMEHHOMO XMBOTHOBOACTBA ABMSETCS 3aHWKEHHbIN
06beM HaBO30XPaHWIWLLY ANA XpaHeHWs HaBo3a U B peayrbTaTe NPOUCXOLMT pasMbiBaHue
HaBo3a LOXASMW, NepenofiHEHNE XPaHUNULL U BbITEKAHWNE U3 HUX XUAKOW dpakumm. Kpome
TOro, CyLLECTBYHOLLME HABO3OXPAHUIMLLIA, KaK NPaBuIio, He OTBEYAOT NPUPOACOXPaHHLIM Tpe-
BosaHusiM. Kpome aToro KpyrnorogmyHbIi BbIBO3 XKULKOrO HaBO3a Ha MONs U UCNOMb30BaHue
B Ka4eCTBe HaBO30XPaHWIIMLL, CKNaf 0K MECTHOCTM MW 3EMIISHBIX MOMEBbIX MNIOLWAaA0K, OTCYyT-
CTBME 3aLUMTHBIX COOPYXEHWNI AN 3aaepKaHns 1 coopa HaBO30COAEPKALLMX CTOYHBIX U NNB-
HEBbIX BOA C TEppUTOpUM hepM CrocoBCTBYHOT HEraTUBHOW SKONMOTUYECKON CUTYaLmK.

OnacHocTb Ans aTMocepHOro Bo3ayxa NPeCTaBnsAoT He TOMbKO NPOAYKTbI CropaHns Tom-
TVBa MpW UCMOSB30BaHNM CEINBCKOXO3ANCTBEHHOM TEXHWUKM, HO U XPaHEHME TOMMMBHO-CMa304HbIX
marepuarnos B He060pyAOBaHHbBIX CKINaAax 1 yCTapeBLLEee XOIOAWIbHOE 000pyAoBaHe.

CenbcKoe X035IMCTBO SBMSETCH UCTOUYHWKOM MOCTYMNNEHUS B aTMocdepy TPex OCHOB-
HbIX TUMOB ras3os, oBpa3sytoLmx Tennoson adpdekt: CO2, CH4 n N20.

B BeHTUNALMOHHBIX BbIGpocax LiexoB nepepaboTkm Msica cogepxutca 6onee 300 Bu-
[LOB TOKCWYHbIX COEAMHEHMI, a B BbIOpOCaXx XMBOTHOBOAYECKMX KOMMMEKcoB — Ao 50 sngos.
30Ha paccenBaHMsa TOKCUYHbIX BELLEeCTB B atmocdepe gocturaet 2500 M, 4TO 3aMETHO yXya-
LUaeT yCroBUS NPOXMBaHUS HAaceNeHns B panoHe pyHKLMOHUPOBaHNA NPEANPUATUIN.

Mpw paccMOTPEHUN YPOBHEN SMUCCUN B OKPY>KaIOLLYHO CPeAY KUBOTHOBOAYECKMX NPes-
NPUSTUA HEOOXOZUMO YYMTbIBaTE NPeAenbHO gonyctumyto koHueHTpauwio (MAK) sarpasHato-
Lero BelwecTea B atMOCEPHOM BO34YXe HACENeHHbIX MECT - TMIMEHNYECKUA HOpMaTuB,
yTBEpXXAaeMbl NocTaHoeneHeM MNaBHOro rocyfapcTBEHHOro caHuTapHoro Bpada Pocevn-
ckon depepauynm no pekomeHgaumm Kommcenm no rocyaapcTBEHHOMY CaHUTapHO-3NNAEMNO-
nornyeckomy HopmuposaHuo npn Munsapase Poccun [7].

lpedenbro donycmumbie koHuyermpauuu (M4K) — npeaenbHO-AoNyCTUMbIE KOHLUEH-
TpaLUuM BELLECTB, KONMMYECTBEHHO XapakTepuaytowue Takoe cofepkaHne BPEAHbIX BELWECTB
B aTMOcthepHOM BO3ayXe, NMpU KOTOPOM Ha YernoBeka M OKpYXKatoLLyt0 Cpefy HEe OKasbIBaeTCs
HW NPSMOTO, HW KOCBEHHOTO BPEAHOIO BO3AEUCTBUS.

Ucxopa ns Tpeboeannii hepepansHoro 3akoHa Ne 96-03 «O6 oxpaHe atmocdepHoro
Bo3ayxa», a koHkpeTHO Ctatbu 14 deaepanbHoro sakoHa «06 oxpaHe atMocdepHoro Bos-
Ayxay» aoryckaeT BbiOpOC BpefHbIX (3arpasHSALWLMX) BELLECTB B aTMOCEPHLIN BO3AYX CTa-
LMOHAPHBLIM UCTOYHMKOM Ha OCHOBAaHWM CMeUManbHOro paspeLueHns, KoTopbiM ycTaHaBnmea-
H0TCA NpeaensHo gonyctumble Boibpock! (MAB) u apyrne ycnosus, oGecnevnsarome oxpaHy
aTmocdepHoro Bosgyxa [4].

183



NTC 41-2017

Tabnuua 3.2.1.2 — lMNpeaensHO 4ONYCTUMbIE KOHLEHTPaUMM HEKOTOPLIX BPEeAHbIX BELLECTB,
3arpASHAIOLLMX aTMOCKEPHbIA BO3AYX

Benuuuna NAOK, mr/m®
HaumeHoBaHue BellecTBa
MaKCUMarbHas cpeAHecyToYHas

AmMmmnak 0,2 0,04
MetaH 1,0 0,5
Asorta okcug 0,085 0,04
Yrnepopaa okcug, 50 3,0

CepoBogopog 0,008 -
Cepbl gnokeug 0,5 0,05
Mbinb 0,5 0,05

lpumeyvanue: N'H2.1.6.1338-03. lNpedensHo donycmumbie koHueHmpauuu (MNAOK) 3aepasHs-
OWUX sewecms 6 ammMocehepHOM 6030yxe HACeIeHHbIX Mecm.

lMpedenbHo donycmumeil ebibpoc (MB) — HopmaTvB NpeaensHO AONYyCTUMOrO Bbl-
6poca BpeaHOro (3arpsAsHSIOLLEro) BeLlecTBa B aTMOCHEPHLIV BO3AYX YCTaHaBNMBaETCA Ha
YPOBHE HE MPEBbILLEHNS AAHHBIM NCTOYHMKOM MTMIMMEHUYECKMX U SKOJTOrMYECKUX HOPMAaTMBOB
KayecTBa aTMOCHEPHOro BO3AyXa U NPEeAEnbHO AOMYCTUMBIX (KPUTUYECKUX) HArpy3oK Ha 3Ko-
NOrnYecKne CUCTEMbI 1 ycTaHaBnueBaeTcs deaeparnbsHbIM OpraHoM UCMONHATENBHOW BNacTu
B 061acTh oxpaHbl OKpyxaroLen cpeabl. AHanu3 oTpacneBbiX aHKET CBUHOBOAYECKUX Npesa-
MPUATUIA MO3BONMUN YCTaHOBUTL YPOBEHL BbIOPOCOB 3arpssHsOWMX BELLECTB B atMocdepy,
KOTOpble NpvBefeHb! B Tabnuuax 3.2.1.3 1 3.2.1.4.

B cootBeTcTBMM C 3akoHom Ne 167 ®3 «BoaHbih kopekc Poccuiickon depepaumny,
NpeanpusTUs NPy NCNOMb30BaHUM BOAHbLIX 06beKTOB 06A3aHBI BECTW B YCTAHOBNIEHHOM MO-
psaKe yyeT 3abupaembix, CMOMb3yeMbIX U cOpacbiBaeMbIX BOA, a TakkKe KOnn4yecTsa 3arpss-
HSIIOLLIMX BELLECTB B HUX.

CenbCkoX03ANCTBEHHbIE NPeanpPUSTUS B MpoLecce CBOEN AeATENbHOCTM NOTpednaoT
onpeneneHHoe KONMYECTBO YMCTOM BOAbI, @ Taloke cOpachiBalOT OUMLLEHHBLIE NN HEOUYULLIEH-
Hble CTOYHbIE BOAbLI B OKPYKAIOLLLYHO CPeay, YTO NMPUBOAMT K 3arps3HEHMIO NOBEPXHOCTHbBIX BOA,.

CTpyKTypa BOLOMNONb30BaHUS CEIbCKOXO3SNCTBEHHOrO NPEANPUATUS BKNIOYaEeT B cebs
BozgonoTpebneHve n BogooteeaeHne. BogonoTpebneHune ocyLLEeCTBNAETCA U3 CUCTEM KOMMY-
HanbHOro BOJOCHabXeHUs (BOAONPOBOA), MOBEPXHOCTHbIX UCTOYHMKOB (peKa, 03epo) unm
NOA3EMHOrO UCTOYHMKA (apTE3NaHCKNE CKBEXKMHbI).

BoaooTeeaeHve NpounsBoauTCS B KOMMYHAIbHYHO CUCTEMY KaHanusauuum, fnokanbHble
OYNCTHBIE COOPYXKEHUA (CUCTEMbI MEXAHUYECKON OYNCTKM, MONsS OpOoLLEHUs, Buonorndeckne
npyAbl), MOBEPXHOCTHBIN CTOK, @ TaKKe B NOBEPXHOCTHbIE BOAHbIE OOBEKTHI.

3arpsisHeHne NoOBEpPXHOCTHbIX BOA ABMAETCH OQHWMM U3 B&KHEWLLWX HEraTUBHbIX BO3-
LENCTBUIA CeNbCKOXO3ANCTBEHHOIO NPON3BOACTBA Ha NPUPOAHYIO Cpeay.

HopmatuBbl gonycTMMbIx COpOCOB 3arps3HAIOLLMX BELLECTB B OKPYXaKLLy Npupoa-
HyI0 cpefly paspabaTbiBaloTCs C LIENbIo NPeaoTBpaLlLeHNs HapyLUEHUS PaBHOBECUS B OKpyXKa-
IoLLEer NPUMPOAHON cpele, a Takke 06ecneYeHUsa OXpaHbl XU3HU U 3[0POBbS HaCceneHns u
yCTaHaBINMBAIOTCA, UCXOAS U3 YCIOBUS HEAO0MYCTUMOCTU MPEBLILLEHUS NPEeAENbHO AONYCTU-
MbIX KOHLIEHTpauuWii BpeaHbIX BELLIECTB B BOAHbIX OObekTax.
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Tabnuua 3.2.1.3 — BbIOpochkl 3arpsasHAOLLMX BELECTB B atMocdepy, T/rof

UTC 41-2017

0O61bem u/unun macca BbIGPOCOB 3a-
MCTOUHMK MeToa ounctkm, rPA3HSIOWNX BELLECTB
BLIBPOCA HanmeHoBaHue nﬁg;obg::;ﬁ::- Hanason Cpeanee
3Ha4YeHue
AmMmMpmak 0,467846 - 0,775015 0,209244
MeTaH 1,847325 - 3,404721 1,155639
HuBoTHble A30Ta okeug, 0,02536 - 0,01742 0,006851
CE?ZfoBEEJe Yrnepoaa okcua OtcyTcteyloT | 1,404067 - 0,177084|  0,019333
nnekca CepoBogopog 1,404067 - 0,177084 0,023642
Cepbl guokecung 0,033903 - 0,697024 0,001131
Mbine 0,379622- 0,076103 0,395576
AmMMBHak H.A.—H. A. 1,401
MeTtaH H.A.—H. A. 1,155639
A30Ta okeua H.A.—H. A. 0,006851
TennoreH*e- Yrnepoaa okcua OrtcyTcTBYIOT H. 4.—H. 4. 0,019333
paropsl
CepoBogopog H.4.—H. 4. 0,185
Cepbl agnokeng, H. 4. —H. 4. 0,049
MbiNb H.A.—H. 4. 0,289
AmMmMUak H. 4. —-1,1671 H. A.—H. 4.
MeTaH H. 4. —=5,927184 H. 4. —H. 4.
AsoTa okcua H. 4. —H. A. H. 4. —H. 4.
Hiil?_;ou)iza' Yrnepoga okcug, OtcyTtcTBylOT H. 4. —H. 4. H. 4. —H. 4.
CepoBogopog H. 4. —0,0458 H.A.—H.A.
Cepbl guokecung H. 4. —H. 4. H. 4. —H. 4.
Mbinb H. A4.—H. 4. H. 4. —H. 4.

HemouHuk: Ha ocHose cbopa daHHbIX rnpednpuamull ompaciu
*TlpumeyaHue: npusedeHa macca ebibpOCO8 3a2PA3HAWUX 8EeLECMSs M0 MErI0eeHepamo-
pam, pabomarowjux Ha 'CM (npupodHom 2aze, dusensHoM mornause u m.o.).

Tabnuua 3.2.1.4 — BbIBpochl 3arpsisHAOLLMX BELLECTB B aTMOCKEPY B LIENOM MO CBUHOBOL-
YECKOMY MpeanpuaTuio, T/rog

O6bem u/unmn macca BbIGPOCOB 3arpsi3Hsi-
MeToa O4YNCTKMU,
MNcToYHMK IOWKNX BELWeCTB
HanmeHoBaHue MOBTOPHOIro
BblOpoca CpeaHee
ncnornb30BaHUA Ounana3oH
3HaueHue
Ammmnak 0,41371767 - 0,93210861 0,827097
CeuHoBOA- MeTaH 1,680295903 —4,280374797 4,371509
Heckoe A30Ta oKCHA, 0,016212257 - 0,092957864 | 0,056813
T;'Oeegzzv':‘;_ Yrnepoga okeua | OtcyTcteylor | 0,436249065 - 1,596217169 | 1,409693
TOUHKYA CepoBoaopog, 0,022916295 - 0,190972313 0,049926
BbIGpOCoR) | CEPbl AMOKCUA 0,042167467 — 0,063236429 | 0,066095
Mbinb 0,073125041 -0,261513984 0,160418

HemouHuk: Ha ocHose cbopa daHHbIX rnpednpuamull ompaciu
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Ana kaxporo npeanpusTUa-BOA0MNONb30BaTENS HOPMUPOBaHWE COPOCOB 3arpsi3Hsito-
LLMX BELLECTB CO CTOYHLIMM BOAAMU B BOAHblE 06BEKTHI NPOU3BOANUTCA NYTEM YCTAHOBINEHUS
npeaensHo ponyctumbix c6pocoB (MAC) sarpasHAWMX BEWECTB CO CTOYHLIMA BOAaMU U
NIaHoB MEPONPUATUN Mo focTuwkeHuto yposHs MAC ¢o cpokamm nx peannsauun.

CornacHo rurmeHnyeckum HopmatueaMm MAC 3arpsasHaoWmx BewecTs B BOAHblE 00b-
€KTbl NpeacTaBneHsl B Tabn. 3.2.1.5.

Tabnuua 3.2.1.5 — lNpeaensHO AOMYCTUMBIE KOHLUEHTPALMM HEKOTOPLIX BPeAHbIX BELLeCTB
3arpsIsHAOLLMX BOAHbIE OObEKTbI

HaunmeHoBaHue BellecTBa Benuuuna NAK

Harpui, mr/n 50,0

Kanwi, mr, am® 12,0

Kanbywi, mr/n 180,0
HuTpar-aHvoH (HUTparbl), Mr/gm® 10

Cynbdat-aHuoH (cynbdatbl), Mr/n 550,0
Hedrenpogykrbl (O€H3WH), Mr/n 0,1
AMMOHWA-UOH, Mr/am® 2,0

Xnopua-aHnoH (xnopwuabl), Mr/n 350,0

HemoyHuk: MH 2.1.5.689-98 NpedenbHo donycmumbie koHuyeHmpauuu (M4K) xumuyeckux
seuiecms 6 800e 800HbIX 06 BEKMOB X03AUCMEEHHO-MUMbEB020 U Ky1bmypHO-6b1Mosoeo
800001b308aHUSI.

Ha ocHose cbopa gaHHbIX ¢ NpeanpuaTuMin obnactv npeaenbHO AoNyCTUMbIE COpOChI
npeacraeneHsl B Tabnuue 3.2.1.6.

Tabnuya 3.2.1.6 — COpochl 3arpsasHAOLLMX BELLECTB B BOAHLIA 06BEKT

Hanpaenewnue MeToa O6beM w/unu macca cépo-
" H c6pocos OYMCTKM, NO- | COB 3arpA3HAIOWMUX BelecTs
Ne | Vomosnt aNNSAOB3" | (8 BoamsIli 06L- |  BTOPHOrO nocne ouucTKM, Mrin
P ©KT, B CUCTEMbl | MCNOMNb30Ba- Avanasox Cpepanee
KaHanu3sayumu) HUSA min max 3HaYeHue
AsoTr H.O. H.A.
AMMOHUN-NOH H.A. H.A.
Kanui H.A. H.A.
Kanbumit HA. H.A. 0,0000036
Hatpun H.O. H.A.
Hedrenpo-
aykTbl (He(Tb) HA. H-A-
HuTtpaT-aHnoH H.A. H.A. 0,00000064
1 ex y6os BoaHble 00beKTbl H.A.
Hexy HuTput-aHnoH H.O. H.A. 0,00000014
CynbaT-aHMoH
(CynbdaThl) H.A. H.A. 0,00069
docgop H.O. H.A.
Xnopua-aHuoH
(XnopHaL) H.AO. H.A. 0,00041
BaBelleHHblE HA. HA. 0,0081
BellecTsa
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lpodomxeHue mabnuubi 3.2.1.6
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A30T H.A. 20,20 H.AO.
AMMOHUN-NOH 13,40 | 15,20 16,80
Kanui 8,40 45,00 11,80
Kanbuui seMnenentie- 31,60 | 28,80 38,30
2 Cg%o:zﬁno-M - Hatpuit cKue nons opo- HA. 11,20 | 0,38 20,00
edrenpo- LIeHMs 0,08 | 047 0,23
AYKTbl (HeddTb)
HuTtpaT-aHnoH 0,15 0,01 0,31
HuTpuT-aHNOH 0,01 195’5 0,01
Cynbdat-aHnoH 1281
(CynbhaThl) 0 H.A. 162,80
docdop H.A. 67,80 H.0.
Xropua-aHuoH 38,40 | 20,20 53,10
(xnopuabl)
B3BelleHHblE
BellecTBa H.A. 15,20 H.O.
AsoT 0,10 0,14
AMMOHUN-UOH H.A. H.AO. H.A.
Kanun H.AO. H.A. H.A.
Kanbuui H.A. H.AO. H.AO.
Harpwuin H.A. H.AO. H.AO.
Hedrenpo-
AYKTbl (HedTh) HA. HA. HA.
3 Mpoussoa- HutpaT-aHnoH BOZHbIE OB LEKTbI WA H.O. H.O. H.O.
CTBO B LiefioM HuTpuT-aHnoH H.A. H.O. H.O.
CynbgaT-aHnoH
(cynbaThbl) HA. 0.18 HA.
docdop 0,05 H.AO. 0,13
Xnopua-aHnoH H H H
(xnopuabl) A A A.
B3BelleHHbIE
BellecTea 0.10 H.A. 0.14
AsoT H.O. H.A. H.A.
AMMOHUIN-UOH H.A. H.AO. 645,90
Kanun H.AO. H.A. H.A.
Kanbumi H.A. H.O. H.AO.
Harpwuin H.A. H.AO. H.AO.
Hedrenpo-
AYKTbI (HedTh) HA. HA. HA.
4 Liex dpunb- HuTpar-aHnoH HaKOMUTENN WA H.O. H.A. 2,30
Tpauuu HuTpUT-aH1oH H.A. H.A. 0,16
CynbaT-aHnoH H H H
(cynbaTthbl) A ok A
docdop H.AO. H.A. H.A.
Xnopua-aHuoH
(xnopHab) H.A. H.O. 374,30
BaBelleHHblEe " e 932,50
BellecTBa

HiemoyHuk: Ha ocHose cbopa daHHbIx npednpusmull ompacu
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3.2.2 AHanu3 UCTOYHUKOB BbIGPOCOB U COPOCOB CBMHOBOAYECKUX NPeanpuUsiTUn

3arpsisaHeHne atMocdepHOro Bo3ayxa CerbCKOXO3ANCTBEHHBIMU NPEANPUATUSMA OCy-
LLIECTBNSETCS, B OCHOBHOM, Yepes BbIBpOChI 3arps3HSOLLMX ra3oo0pasHbIX U B3BELLEHHbIX Be-
LLECTB BEHTUMSALMOHHBIMU YCTaHOBKaMK, obecneumBatoLiMm HopManbHble YCMOBUS KU3He-
[0eATeNbHOCTN XUBOTHBLIX N YenioBeKka B NPOMN3BOACTBEHHbLIX NOMELLEHUAX ANA CoAepXXaHnA
cBMHeW. [JJononHWTENbHbIE 3arpsi3HEHNST NMPOMCXOASAT OT KOTENbHbIX B peaynbtaTte nepepa-
BOTKM 1 nocTtynneHua B aTMOCq’Jepy NPOAYKTOB CropaHna Tonnmea, OT BbIXNOMHbIX ra3oB aB-
TOTPAKTOPHOW TEXHUKMW, OT UCTAPEHWI U3 EMKOCTEN ANsi XpaHeHUst HaBo3a, Nblnn, obpasyto-
LLieCA NPW NOrpy3Ke, pasrpy3ke, Chiny4en CenbCKOXO3ANCTBEHHON NPOAYKLMN.

K uncrny MapkepHbIX BELLECTB, OTHOCALMXCS K Havbornee 3HaumMbIM Bbibpocam, ¢
TOYKM 3PEHUSI BKOMOMMKN, MOXKHO OTHECTU: aMMMaK, CEPOBOAOPOS, OKCUA a3oTa, oKCuz yrie-
poaa, metaH, Nox, cepbl AVOKCUA, MNbifb.

OcHoBHble haKTopbl, KOTOPbIE BMUSIKOT Ha BbIOPOCHI B BO3AYX:

- CTPOEHWE 1 YMpaBIieHWe CUCTEMaMM COAEPKaHNS XKMBOTHbIX B MOMELLEHN 1 cBopa HaBOo3g;

- cucremMa BeHTUnaAunMmM n ee MUHTEeHCUBHOCTD,

- NIpPUMEeHAemMan cucrtemMa oTonneHna n konebaHusa TemMnepaTypbl B NOMeLUeHNN,

- BO3PacCT XMBOTHbIX N UX AeATEJIbHOCTb B TeYEeHNEe QHA,;

- KOJIMYECTBO M KAa4YEeCTBO HABO3a, KOTOPLIA B CBOK OYeEpejb 3aBUCUT OT Mporpammbl
KOPMMNEHWS pasfMyHbIX MOMOBO3PacTHbLIX FPynM CBUHEW, cocTapa kopma (ypoBHS Genka), uc-
nonb3oBaHUA NOACTUNKK, BbiNanmBaHUA U CUCTEMbI BO,D,006eCI'Ie"IeHM$|, BNaXXHOCTU HaBO3a,
NMOTHOCTU MOrosioBbA, a TakKe COCTOAHNA 340P0BbA XXKUBOTHbIX.

Avmuak (HuTpua sogopoaa, NHs) - 6ecLBeTHbIN ra3 ¢ pe3kuM XxapakTepHbIM 3anaxom
(3amax HawaTbIpHOro cnmpTa), OTHOCUTCA K rpynne BeLLecTB yAyLWatoWwero n HEMPOTPOTHOro
LEeNCTBUSA, CNOCOGHBIX MPU UHraNALUMOHHOM MOPaXKEHUM BbI3BaTb TOKCUYECKUA OTEK NETKUX U
TSKENOoe NopaXeHne HepBHOWN cncTeMbl, obnagaeT kak MeCcTHbIM, Tak U pe3opbTUBHBIM AeN-
ctemeM. lNapbl aMmmnaka CUnbHO pasapaxaroT CAM3NCTbie 060NOYKU r11a3 U OPraHoB AbIXaHns,
a TaKKe KOXHbIe NOKPOBLI. lMNapbl aMMuaka BbI3blBaloT 00unbHoe criesoteveHue, 6onb B rna-
3ax, XUMUYECKUIA OXKOI KOHBIOKTUBBI U porosuUbl, NOTEPH 3peHns, NPUCTYNbI Kaluss, NoKpac-
HeHue 1 3y KOXW.

OCHOBHBIM UCTOYHMKOM aMMuaKka ABNAETCH ObICTPbIA MMAPOMN3 MOYEBUHBI, COAEPXa-
Lencs B ypease Moy, Aerpagauus He nepeeapeHHbIx GenkoB, YTo BeAeT Kk 0bpa3oBaHuio
ammonnsa (NH4*). BoigeneHve aMMmumaka U3 HaBo3a Takke CBSI3aHO C PasnuuneM B KOHLUEHTpa-
unm NHs B HaBose 1 Bo3gyxe. C 0QHOM CTOPOHbI, Ha KoHUeHTpauuio NHs B HaBose Bnnset pH
W TeMneparypa, Kak onMcaHo BblLLE; C APYron cTopoHel, yaaneHne NHs n3 Bosgyxa nosepx-
HOCTW perynmpyeTcs KOHBEKTMBHOW TPaHCMOPTUPOBKOM Macc 3a CYeT BEHTUNALMU NoMeLe-
HuA. NHs nmeeT HenpuaTHBIN 3anax, npuw nokasarensx pH Bbilwe cpefHero, n3-3a ero 0THOCK-
TENbHO HWU3KOro OBOHATENBHOIO NOpora.

CornacHo aHanndy CcBUMHOBOAYECKUX npennpmm/lﬁ, MakcumaribHoe rogqoBoe Bblaene-
HWe aMmmuaka coctaeuno 128,1358 T.

Mpw paboTe amsenbHbIX ABUraTene KOPMOBO3OB, NPW BbIrPy3ke koMbBukopma, npu paboTe
JBUraTenen aeToTpaHcropTa, Npy Npoesae Yepes aesbapbep, C BbIXIOMHBIMM radamm TPaKTOpOB,
NpY CKUraHWM NPUPOAHONO rasa B ropesikax TENsoreHepaTopoB, MPY CKUraHMN Naaeska XMBOTHDIX
W NPUPOJHOrO rasa B KpemMartope M3 AbIMOBOM TPYObl B aTMOCHEPHBIN BO3AYX BbIAENSAOTCA a3oTa
LVOKCUA, a3oTa OKCuA, Cepbl IMOKCUA, YTNiepoaa OKCuA, Capka v KEPOCHH.
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CornacHo nosnyyYeHHbIM JaHHBIM U3 aHKET CBUMHOBOAYECKMX NPpeanpusTWiA roaosas

Macca 3arpsisHstoLLEro BELeCTBa, CPefHUN, MUHUMAIbHBLIA U MakcUMarnbHbIM BbIBPOC Mo
MapkepHbIM BeLlecTBaM npeacTasneHbl B Tabnuuyax 3.2.2.1 - 3.2.2.4.
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Tabnuua 3.2.2.1 — NogoBas Macca 3arpsi3HsIFLLEro BELLEeCTBa, TOHH

MepeyeHb | Kon- FopoBas macca 3arpA3HAIOLEro BewwecTBa, TOHH
UCTOYHU- BO
koB aHKeT | Apmmuak | PM (PM10) MeTaH Asora yrnepoaa Nox Ceposoao- Cepe MNbine
OKCcUp, oKcupa, poa auokena
1 2 3 4 5 6 7 8 9 10 11
1 19 11,34616 H.A. 59,69373 0,179798 2,659681 H.4. 3,933196 0,819708 9,330225
2 1 24,757 H.A. 29,487 1,901 28,066 11,716 4,02 0,707 3,126
3 1 0,997 H.A. H.A. H.A. H.A. H.4. 0,222 H.A. 0,46
4 1 14,34363 H.A. 72,84315 H.A. H.4. H.A. 0,562496 H.A. H.A.
3,63957657
1,2,3,4 1 92,8092 H.A. 471,3252 2,501991 194,7245 17,89886 s 6,39042 20,70496
1,2,3,4,5 1 26,6138 H.A. 87,5856 2,3214 40,2463 14,3066 12,0121 0,2734 0,9234
1,2,3,4,5,6 2 128,1358 H.4. 205,0912 | 52,1527305 | 9,989089 6,071981 | 3,34713495 0’231;30666 5,228716
1,2,3,4,6 8 55,03165 0,0000705 67,58852 0,754557 10,15227 6,06985 6,361998 0,261069 16,66027
1,2,4 2 14,84579 H.A. 96,2262 1,833175 23,20835 11,28488 0,746109 0,01275 4,666921
1,2,4,6 1 0,4054 H.4. 0,8897 0,003244 0,291873 H.A. 0,0209 0,002112 0,0087
1,34 1 0,3977 H.A. 2,0193 1,0768 80,9818 H.A4. 0,0155 H.A. 6,7066
14,5 1 0,75 H.A. 3,96 0,168 7 H.A. 0,073 H.4. H.4.
1,2,6 1 0,50911214 H.A. 0,42342 0,230494 31,5376 2,752682 0’00322 6965 1,366896 2,715757
Uct. He npwu
BEEHb! 73 24,58085 0,000148 95,02183 1,235216 15,66996 4,26854 3,766678 0,555854 11,13915

HecmoyHuk: Ha ocHose cbopa daHHbIX npednpusmull ompacnu

MpumevaHnus: 1 — xueomHbie; 2 — mennoaeHepamopsi; 3 — Mecma 3aspy3ku Kombukopma e 6yHkep; 4 — Haso3oxpaHunuua, 5 — kpemamop;
6 — asmompaHcrnopm; ucm. He npueedeHbl — UCMOYHUK 3agpsi3HEHUs] He npusedeH 8 aHkeme; H.0. — Hem OaHHbIX 8 aHKemax.
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Tabnvua 3.2.2.2 — CpeaHun BbIBpocC, ric

UTC 41-2017

Mepe4yeHb | Kon- CpeaHuit BIGpOC, /e
MCL(:):HM- B?(eiﬂ- AMmMunak PM (PM10) MeTaH 2::;: yr::cpuo;l,a Nox Cep::qo,qo- Cepzluiuox- Mbinb
1 2 3 4 5 6 7 8 9 10 11
1 19 0,209244 H.A. 1,155639 0,006851 0,019333 H.A. 0,023642 0,001131 0,395576
2 1 1,401 HA. 1,034 0,205 3,0146 1,173 0,185 0,049 0,289
3 1 0,067 H.4. H.a. H.a. H.A4. H.a. 0,015 H.a. 0,032
4 1 H.A4. H.A. H.A. H.A. H.4. H.A. H.A. H.A. H.A.
1,2,3,4 1 1,676956 H.A. 8,516306 0,491118 14,80742 3,513385 0,065763 | 0,7782071 1,324749
1,2,3,4,5 1 H.4. H.4. H.4. H.A4. H.A. H.A. H.A. H.A. H.A4.
1,2,3,4,5,6 2 1,265485 H.A. 11,57827 0,05297 2,218416 0,035849 0,119 0’20051068 0,100767
1,2,3,4,6 8 2,733701 0,00006 16,79468 0,093302 1,569817 0,073911 0,134204 0,045068 0,009975
12,4 2 0,550689 H.A4. 2,796635 0,131444 0,822222 0,940333 0,021596 0,144444 0,037824
1,2,4,6 1 0,0314 H.A. 0,08741 0,00055 0,063648 H.4. 0,00329 0,000308 0,00082
1,34 1 0,00535 H.A4. 0,0276 0,0644 4,2872 H.A. 0,000209 H.A. 0,35025
1,4,5 1 H.A. H.A. H.A. H.4. H.A. H.A. H.A. H.A4. H.A.
1,2,6 1 0,029927 H.A. 0,014862 0,021772 1,921957 0,225755 0,000115 0,082597 0,145516
”cgé;';'l‘l’”' 73 | 0641864 0 2,828027 | 0,032968 | 0737807 | 0202682 | 0036199 | 0,047492 | 0,075581

Hcmoyruk: Ha ocHose cbopa OaHHbIX npednpusmuli ompacsu

lMpumeyarus: 1 — xusomHbie, 2 — mernsioeeHepamopsbl; 3 — Mecma 3aepy3ku Komoukopma e ByHkep; 4 — Hago3oxpaHunuwa, 5 — kpemamop;
6 — asmompaHcrnopm; ucm. He npueedeHbl — UCMOYHUK 382PSA3HEHUS He npusedeH 8 aHkeme; H.0. — Hem OaHHbIX 8 aHKemax.
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Tabnuua 3.2.2.3 — MuHumMarnbsHbIn Beibpoc, r/c

MepeyveHs | Kon- MuHumanbHLIN BbIGpPOC, T/
WUCTOYHU- | BO aH-
KoB Ker Ammunak | PM (PM10)| Mertan A3<:=1:qox- Yr:KecpMc;qa Nox Cep:::qo- AS;?:':A MNoine
1 2 3 4 5 6 7 8 9 10 11
1 19 0,467846 H.A. 1,847325 0,02536 1,404067 H.A. 0,033903 0,227429 0,379622
2 1 H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A.
3 1 H.A. H.4. H.A. H.A. H.A. H.4. H.A. H.A. H.A.
4 H.4. H.4. H.A. H.A. H.A. H.A. H.A. H.4. H.A.
12,34 1 H.4. H.4. H.4. H.4. H.A. H.A. H.A. H.A. H.A.
1,2,3,4,5 1 H.4. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A.
1,2,3,4,56 2 0,00016 H.A. H.A. 0,0030597 0,05964 0,0218828 H.A. 0,00732 H.A.
12,346 8 0,41371767 | 0,000016 1,6802959 | 0,016212257 | 0,436249065 | 0,00172653 | 0,022916295 | 0,042167467 | 0,073125041
1,2,4 2 H.A. H.4. H.A. H.A. H.A. H.A. H.A. H.A. H.A.
12,6 1 H.4. H.4. H.A. H.A. H.A. H.A. H.A. H.A. H.A.
12,46 1 H.4. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A.
1,3,4 1 H.A4. H.A. H.A. H.A. H.A. H.4. H.A. H.4. H.A.
1,4,5 1 H.A. H.A. H.A. H.A. H.A. H.4. H.A. H.4. H.A.
MC;;':H'E"" 73 | 04137 0,0000 1,6803 0,0162 0,4362 0,0017 0,0229 0,0422 0,0731

Hemoyruk: Ha ocHose cbopa daHHbIX npednpusmull ompacniu

MpumeyvaHus: 1 — xueomHbie; 2 — menozeHepamopbl; 3 — Mecma 3agpy3ku Komoukopma 6 byHkep, 4 — Haso3oxpaHunuwa;, 5 — kpemamop;,
6 — asmompaHcropm; ucm. He npueedeHbl — UCMOYHUK 3a2ps3HeHUs1 He rnpusedeH 8 aHkeme; H.0. — Hem OaHHbIX 8 aHKemax.
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Tabnuua 3.2.2.4. — MakcumaneHbI BeIGpoc, ri/c

UTC 41-2017

MepeyveHb | Kon- MakcumanbHbIi BbIGpOC, ric
“Cron | “ver| Awwax | P EWI0| Meraw | Aora [ Vmepoma [y, T Cepoano-l - Cepet T
1 2 3 4 5 6 7 8 9 10 1"
1 19 0,775015 H.A. 3,404721 0,01742 0,177084 H.A. 0,697024 0,003609 0,076103
2 1 H.A. H.A. H.A. H.A4. H.A. H.A. H.A. H.A. H.A.
3 1 H.A. H.A. H.4. H.A. H.A. H.A. H.A4. H.A. H.A.
4 1 1,1671 H.A. 5,927184 H.A. H.A. H.A. 0,0458 H.A. H.A.
1,2,3,4 1 1,677 H.A. 8,516306 0,49112 14,80742 3,513385 0,0658 0,77821 1,324749
1,2,3,4,5 1 2,961 H.A. 12,586 0,256 4,872 1,614 0,669 0,183 0,19
1,2,3,4,5,6 2 0,0002 H.A. H.A. 0,00844 0,106772 0,050751 H.A. 0,00978 H.A.
1,2,3,4,6 8 0,9321086 7’04085825 4’280;37479 0,09295786 1’596921716 0’963??8553 0,1909723 | 0,06323643 0’261451398
1,2,4 2 1,276394 H.A. 6,465417 0,186322 1,881711 4757767 0,050423 0,072222 0,232462
12,6 1 0,0299 H.A. 0,014862 0,02177 1,921957 0,225755 0,0001 0,0826 0,145516
12,46 1 H.A. H.4. H.4. H.4. H.A. H.A. H.4. H.A. H.A.
1,3,4 1 0,0107 H.A. 0,0552 0,1288 8,5744 0 0,0004 0 0,7005
1,4,5 1 H.4. H.A. H.4. H.A. H.A. H.A. H.4. H.A. H.A.
MC;:ZHT’" 73 | 08251 0,0001 3,6396 0,0944 1,5934 0,9640 0,1691 0,0631 0,2592

HemoyHuk: Ha ocHose cbopa OaHHbIx npednpusmul ompacniu

MMpumeyvaHus: 1 — xusomHbie; 2 — mennoseHepamopsi; 3 — Mecma 3agpy3ku kKomMbukopma e yHkep, 4 — Haso3oxpaHunuwa, 5 — kpemamop,

6 — asmompaHCcIopm; ucm. He NMpPUeedeHbl — UCMOYHUK 3a8PsSi3HeHUST He npueedeH 8 aHkeme; H.0. — Hem OaHHbIX 8 aHKemax.
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B nomeLyeHnsx ana cogepxanvsa pasnuyHbIX NOfIOBO3PAaCTHbIX FPynn CBUHEN Ha npea-
NPUATUAX, UCTOYHUKaMK BblaeneHna meTana (CH4) aBnstoTCs NULLEBaPUTENBHBIN TPAKT XKu-
BOTHOrO, aKT fedekaumn. YpoBeHb BbIAENSEMbIX KALLIEYHbIX razoB CH4, 3aBUCUT OT yHKLMK
depMeHTaTMBHOro NoTeHUmMana nuLLeBapuTenbHOro TpakTa, NULLEBbIX BOMOKOH. MNpu xpaHe-
HUWN HaBO3HbIX CTOKOB, @ TaKKe XWAKOro U NONYXXUAKOrO HaBo3a B NOMELLEHUW, BbIAEMNEHIO
3arpasHsoLero rasa CH4 cnocobeTByeT Bbicokas TeMnepaTtypa, BbICOKOE COAep)aHue opra-
HWYECKMX BELLECTB W HW3Kas AOCTYNHOCTb kucnopoaa. M HaobopoT, NponsBoACTBO AaHHOIO
rasa TOpMO3UTCH, B @3POBHbIX YCIIOBUAX UMW MPU BbICOKOW KOHLEHTPALMN aMMOHUS U Cynb-
dmaos. Ecnm Ha NOBEpPXHOCTM XMAKOro HaBo3a obpasyeTcs kopka, BoligeneHuss CH4 ymeHb-
LwaeTcs.

Ha ypoeeHb BbIGpocoB 3arpssHsitowero rasa CH4 BNustoT Heckonbko hakTopoB: cpea-
HAS AHEeBHas Temrepartypa HapyxHoro Bosgyxa (Bbiwe 25°C), nonHoe yganeHue >XUAKoro
HaBO3a B KOHLIE K&XA0ro LMKna C NoCneAyoLLen O4MCTKOM NOMELLEHWA. AHanM3 oTpacnesbIx
aHKET CBMHOBOYECKMX NPefnpuUsATUA nokasarn, YTo MakcumMarnbHbIi BbIBpoC MeTaHa 3a rog
coctasun 471,3252 ToHH (Tabn. 3.2.2.1).

Okcud aszoma (N20) - 6ecLBeTHbIN ras, Napbl THKENee BO3ayxa, UMEOT Bypbi LBET U
yAYLUMUBLIN 3anax, ¢ BofoN obpasyeT a3oTHYI KUCMOTY. ABMNAETCA CUMbHLIM OKUCTIUTENEM:
opraHnyeckue CMeCcH 3aroparoTcs, CMecu ¢ MeTaHom, OyTtaHoM B3pbieatoTca. Mopor o6oHs-
TenbHOro oLyLeHuns (ans okcuaa asota) 10 mr/m3. Mpu koHueHTpaummn 90 mr/m? B TeueHne 15
MUHYT HabnoaaeTca pasapaxeHne rmoTkY, No3biBbl K Kalwnto, croHooTaeneHne. O6pasosa-
HWe oKkcupa asoTa NPOUCXOAMUT NPY HeMomMHbIX Npoueccax HUTpudukaumm/aeHUTprdmKaLmi,
KoTopble 00ObIMHO MpeobpasosbiatoT Beiopockl NHs B N2. BbibGpock! okcuga asorta MoryT npo-
WCXOAUTb U3 XXULKOro HaBO3a, KOrAa Ha ee NoBepxXHOCTM 0bpa3syeTcsi cyxas kopka, co3fato-
Lwasn aHaspobHble 1 a3pobHbie MUKpoy4YacTkn. M3-3a 3TUX MHOrOYMCIEHHBIX MCTOYHWUKOB U
pasnu4yHbIX YCINoBUIA, BNNAIOLLMX Ha oBpasoBaHue BbIGPOCOB okcuaa a3oTa, ero obpasoBaHue
npv NPOV3BOACTBE U3 HaBO3a NMEET BECbMA ClyYalHbIN xapakTep. MakcumanbHbIi BbIOGpPOC
oKcuza asota CBUHOBOAYECKMX MPEeanpuaTU 3a rog, cornacHo Tabnuupl 3.2.2.1 cocrasun
52,1527305 TOHH.

Okcud yenepoda (CO2), 6ecupeTHbIN ras (B HOpmarbHbIx ycrnoeusx), 6es sanaxa, co
cnerka KucnosaTtbIM BKyCOM. [lokcug yrnepoaa nony4aerca B pe3ysibTate MHOXeCTBa OKUC-
JNITENBHBLIX PeakUMin y XXUBOTHBIX, U BbiAenseTca B atmocdepy ¢ AbixaHnem. Boaaewncteune
€ro MNOBbILLEHHbIX KOHLIEHTPaLMA Ha XMBble OpraHuaMbl OTHOCUT €70 K yAyLUaoLMM ras3am.
OnacHbIMW KOHUEHTPaUMAaMU CUMTaKOTCS ypoBHU 7-10 %, Npuy KOTOPbLIX pasBMBaeTCH yayLlIbE,
nposenswee ceba B ronosHoM 60nK1, roNnoOBOKPYKEHUN, PacCTPOUCTBE Cnyxa U B MOTEPU CO-
3HaHWS B TEYEHWE Nepnoaa BPEMEHMW OT HECKOMBKUX MUHYT A0 OAHOrO Yaca.

Ceposodopod (H2S) — Hanbonee akTMBHOE U3 cepocoaepallmx coeanHeHni. B Hop-
MasbHbIX YCroBuax GecLUBeTHbIM ras ¢ HENPUSATHLIM 3anaxoM Tyxnbix avy, Ceposogopog —
O4EHb TOKCWUYHBIN a3, AEUCTBYIOLMA HEMOCPEACTBEHHO Ha HEpBHYyHO cuctemy. [1o wkane
0MnacHOCTU OH OTHeceH Kk 3 knaccy. O4YeHb A40BUT: OCTPOE OTPaBNEHUE YeroBeKa HacTynaeT
yxe Npy KoHUeHTpaumax 0,2—0,3 Mr/n, KoHUeHTpauws Bbiwe 1 mr/n — cmepTensHa. Ceposo-
L0poj XOpoLWo pacTeopuM B Boge. [lnanasoH B3pblBOOMNACHbLIX KOHLIEHTpaUWA ero cmecu ¢
BO3AYXOM AOCTATOYHO LUMPOK M cocTaensieT oT 4 Ao 45% 06. lNpn koHTakTe ¢ MeTannamm
(ocoBeHHO ecnu B rase CoepXXUTCs Bnara) Bbi3blBaeT CUITbHYIO KOPPO3UIO.

Ceprucmsbili aHaudpud (Ouokcud cepbi, SO2) - 6ecUBETHBIN ra3 C xapakTepHbIM PE3KUM
3anaxoM. ToKcuYeH. BbisbiBaeT cnesoTeueHne, YyBCTBO CyXOCTU B ropne, ocunnocTb, 6onb B
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rPyau; Npy OCTPbIX OTPABMEHUAX CPEAHEN TKECTU, KPOME TOro, rornosHas 60b, ronoBoKpy-
xeHwue, obwana cnaboctb, 6onb B Nognoxe4Hon o6nacTu; Npyu oCMOTpe - NPU3HAKU XUMUYe-
CKOro OXora CnM3ncTbix 06onoyek abixarenbHbix NyTen. B nerkux crydanx otpaenenHus cep-
HUCTLIM aHrMAPUAOM MOSBNSIIOTCS Kallenb, HacMopk. nokena cepel ob6pasyeTes Npy NCnonb-
30BaHUW pe3epBHbIX BUAOB TONMMBA, AU3ENBHOrO TpaHenopTa.

Mpn 3arpyske kombukopma B ByHKepbl B aTMOCHEPHBIN BO3AYX NOCTYNAET Mblflb KOM-
OukopMa. [N 3aTOYKM UHCTPYMEHTA B NMOMELLEHMN PEMOHTHbBIX MaCTEPCKUX YCTaHOBSIEH 3a-
TOYHOWM CTaHOoK, Mpu paboTe KOTOPOro BbIAENSIOTCA Xene3a okcua (Nbifb MeTannuyeckas) u
nbib abpaaveHasi.

MbINbO Ha3bIBaOT B3BELUEHHbIE B BO3AyXe YacTuupl pasmepoM meHee 100-150 Mkm.
Yactuubl MmeHee 0,1 MKM OTHOCATCS K HeoceaaemMow nbinn. XKMBOTHOBOAYECKME KOMMNEKChI
crnyxaT WUCTOYHMKaAMU OPraHWYecKOn Mbinu, CBA3AHHOW C pasfadert KOPMOB U NOACTUNKON,
YMCTKOW XKMBOTHbIX, YOOpKON nomeLleHuiA. MNMbinb okasbiBaeT Ha OpraHN3M KOCBEHHOE U Npsi-
Moe BrusiHne. KocBeHHOe BnUsiIHWE 3aKMo4YaeTcsl B TOM, UTO OHa CHWXAET MHTEHCUBHOCTb
CONMHEeYHOM pagmaumm, ocobeHHO ynbTpaduoneToBon ee yactu. lMNpamoe (HenocpeacTBeH-
HO€) BNUSIHWE MbINW 3aKNIOYaeTCA B AEUCTBMN €€ Ha rnasa, KoXy W opraHbl AblxaHus.

KoHueHTpaums Nbinv B NOMELLEHNAX AN XUBOTHbIX, B YacTHOCTU, dpakuyum PMio, Mmo-
XKET UMETb NPsSIMOe OTpULIaTENBHOE BO3LENCTBME HA XUBOTHBIX U YeNoBeka, 3a cHeT coeau-
HEHWI, KOTOPbIE MOTYT HECTM YacTuUbl Nbin (GakTepun, TOKCUHbI). Mbinb Takke UrpaeT BaXx-
HYHO pOrib B KAYECTBE HOCUTENS apOMaTHbIX CoeaMHEHUIN. YacTuupbl Nbinm, KOTOpbIE MOryT 06-
pa3soBbIBaTLCS B XKMBOTHOBOAYECKUX MOMELLEHMWSIX, Pa3fivyaloTcsa B AManas3oHe OT HeopraHu-
YECKUX BELLECTB (Hanpumep, NOYBEHHbIA Matepuan) 40 OpraHU4eCcKux YacTu, pacTUTENbHOro
N XMBOTHOTO MPOUCXOXKAEHUS, B TOM YMCIe MEPTBbLIE U XKMBbIE MUKPOOPraHU3Mbl, Takue Kak
BakTepuu, rpubku, BUPYCbl M 4acTn 3TUX OPraHM3MOB, HaNpUMepP, SHAOTOKCUHbI.

9Tn Bronormyeckne KOMMOHEHTbI 0ObIMHO HasbiBatoTcs «Broasaposonvy. Mog0BO Bbi-
©poc nbinn npeanpuaTin obnacti, cornacHo Tabn. 3.2.2.1, cocraenn 20,70496 ToHH. Ocoboe
©EeCrnoKoNCTBO BbI3bIBAET HEraTMBHOE BO3LENCTBME CENTbCKOXO3SMCTBEHHOIO NMPOMU3BOACTBA
Ha BOLHblEe PECYPChI.

OCHOBHbIMW UCTOYHMKaMU MX 3arpsi3HEHUS ABMSAHOTCS:

* HEOUMLLIEHHbIE UIM HEJOCTATOMHO OUMLLEHHLIE NMPOU3BOACTBEHHbIE, NTMBHEBbIE U Obl-
TOBblE CTOYHbIE BOAbI,

* MOBEPXHOCTHbIA CTOK C TEPPUTOPUM MPOM3BOACTBEHHBLIX OOHLEKTOB CBMHOBOAYECKUX
npeanpuaTUS,

* YTEUKU BPEAHbIX BELLECTB U3 EMKOCTEN, TPyOONpoBOOB U APYrMX COOPYKEHUI,

* aBapuiHble COPOCHI CTOYHbIX BOA,.

K MapkepHbIM BelecTBaM, XapakTepusyoLyM YpOBEHb 3arpsi3HEHHOCTU BOAHBIX pe-
CYpCOB MOXHO OTHECTM TakuMe Mokas3aTenu, kak amMMOHWM-UOH, Kanuvi, Kanbuui, HaTpun,
HedTENPOAYKTbI, HATPAT-aHNOH, HATPUT-aHWNOH, CynbdaTtbl, Xnopuabl. AHann3 MapkepHbIX No-
KasaTenen, xapakTepusyowmx ypoBeHb COPOCOB 3arpsA3HSIIOLLUX BELLECTB CBUHOBOAYECKUX
npeanpuaTU OTpacny NnpeacTaeneH B Tabnuyax 3.2.2.5-3.2.2.8.

AsoTtcopepxawme sewectsa (HuTpatbl - NO3", HUTpUTBI - NO2™ 1 aMMOHWIAHBLIE CONnu -
NH4*) noutn Bcerga npMcyTCTBYIOT BO BCEX BOAAX, BKIMHOYAsA NOA3EMHbIE, U CBUAETENbCTBYIOT
0 HaNM4YMKn B BOAE OPraHUYECKOro BELLECTBA XKUBOTHOTO NMPOUCXOXKAEHUS. ABNSIIOTCA NPOAYK-
TamMu pacnaga opraHM4ecknx npumecer, obpasyoTcs NPeUMyLLIECTBEHHO B pe3yrnbTaTte pas-
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TNOXEHUsi MOYEBWHbI M BenKoe, NocTynarowmux ¢ GbIToBbIMU CTOYHBIMK BoAamu. Paccmarpvea-
emMasi rpynna MOHOB Haxo4MTCs B TECHOW B3anMMOCBA3WM. AMMOHUIAHBIA a30T B BOAAX HAxO0-
AWTCS, rMaBHbIM 06pasoM, B paCTBOPEHHOM COCTOSIHM B BUAE MOHOB aMMOHMSA (aMMOHUIA-
noH (NH4*). Mpucytcteme B HesarpA3HEHHbIX NOBEPXHOCTHBLIX BOAAX NOHOB aMMOHMS1 CBSI3aHO,
rnaeHbIM 06pasom, ¢ npoLieccamun Broxmummyeckon gerpagauum 6enkoBbIx BELLECTB, fe3aMU-
HYPOBAHWNS aMWHOKUCIIOT, Pa3roXeHNs1 MOYEBUHBI.

NCTOYHNKOM aHTPOMNOreHHOro 3arpsA3HEHNA BOAHBLIX 06 LEKTOB MOHAMM aMMOHUS SBNSA-
FOTCS CTOKU C CEeNbCKOXO3ANCTBEHHBIX NPEeANPUATUN. YBENUYEHNE KOHLEHTpaLUUmn aMMOHUIA-
HOro a30Ta SIBMAETCS NnoKasaTeneM CBEXKEro 3arpsi3HeHNs 3arpa3HeHne n 6nma3ocTb UCTOYHUKA
3arpssHeHNst ((KMBOTHOBOAYECKME PEPMbI, CKOMNEHWA HaBo3a 1 ap.).

MoBbIlLEHHOE CoAEPKaHME HATPUTOB YKa3bIBAET HA YCUNEHWE NPOLIECCOB PasnoXeHns
opraHuyeckux BeLlecTs B ycnoeusx megneHHoro okucnernss NOz” B NOs, aTo ykasbiBaeT Ha
3arpsAsHeHve Bopoema. CopepxaHne HUTPUTOB ABMAETCA BAKHBLIM CaHWTAPHbLIM MOKasaTe-
nem. Hambonblune KOHLEHTPaLMK HATPUTOB B BOAE HabnogaseTcs NETOM, YTO CBA3AHO C Ae-
ATENBHOCTLI0 HEKOTOPbLIX MUKPOOPraHM3MOoB W Bogopocnen. Hutpartbl cnyxar noaTeBepxae-
Hnem Gonee aaBHero dekanbHOro 3arpssHeHus Boabl. Hegonyctumo cogepxaHue ux B Boge
C aMMMaKoM U1 HUTPUTaMW.
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Tabnuua 3.2.2.5 — Nogosas macca cbpoca 3arpsasHsIoLLEero BellecTsa, TOHH

UTC 41-2017

& x . N 2 & =
- (1
2 is| & &z 8 g |2 | ¢
g% 0% 3 2 O L _. T T @
8-0' MpuHuma- ¥>=“ %‘E ‘;§ 3‘;’3 g? $3 ﬁ
Ne S_E towmumi WcTouHmnku cGpoca °s 2¢ | NH# | NHs | B 'u; K Ca Na | 2% NOs | NOz S & 3 g 3
Q = obBekT 5¢ G2 $ gz kS| g2 3
© R Q x = = ~ © s by
q S o 5 = 23 -4 < e
o Ia ] o @ a2 9] 3
g 38 | © RS T 5 |5 2
>
& = o o [5) 2
CocTaB Boj opraHu4e-
1 325’8 :gf:;:i, cKkoro npoucxoxaeHus - | 50-60 50 H.A. H.A. H.A. H.A. [0,000079( H.A. H.A. | 0000014(0000003( 0,015 | 0,009 | 0,178
JKMpbI, KPOBb
OUMLLEHHbIE CTOYHbIE
BoAbl (nocne 6uonornye-
seMnesent- CK/X OUMCTHBIX COOpYXKe-
yeckue HI/IVI)HaKOI'IJ'IeHHbIX B 6| 8337
2 11850 nons opo- | MPYA€- HakonuTeny 3 2,4 1,4 H.4. H.A. wa. | 18,53 | 60,133 | 31,4 | 0,361 | 0,487 | 0,017 | 255, , H.A.
P cekumu no 200 Tbic.m®)
LeHNs .
pasbaensietcs 1:4 peu-
HOW BOJOM M Ha opoLle-
Hue 3O
3 | HA. H.A. H.A. H.A. H.A. H.A. H.A. H.A. 0,66 H.A. H.A. H.A. H.A. H.A. H.A. H.A.
4 | H.A. H.A. H.A4. H.A. H.A. H.A. H.A. H.A. H.A. 0,66 H.A. H.A. H.A. H.A. H.A. H.A. H.A.
5 | H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. 0,66 H.A. H.A. H.A. H.A. H.A. H.A. H.A.
BOAHblE 20
6 A X039ilcTBEHHO-6bITOBble | M.kyb/cy | 0,739 H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A.
06beKTbI T
7 Hakonutenu uex dunbTpauun 365 319,9 H.A. H.A. H.A. H.A. H.A. H.A. H.A. 0,8 0,06 0 0,375 | 3416
8 | H.A. H.A. H.A. H.A. H.A. 12 9,1 23,2 H.A. H.A. H.A. 0,3 H.A. H.A. H.A. H.A. 15
BOAHbIE MpousBoacTBEHHbIE NO-
9 | HA. oGbeKThI MeLLLEHUS U HaceneHne 901,925 | H.A. H.A. H.A. H.A. H.A. H.A. Ha. | 1,822 | 0,069 | 16,24 | 54,84 | 20,11
nocenka
10 | H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. 0,66 H.A. H.A. H.A. H.A. H.A. H.A. H.A.
11 | H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. 0,66 H.A. H.A. H.A. H.A. H.A. H.A. H.A.
12 | H.a. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. 0,66 H.A. H.A. H.A. H.A. H.A. H.A. H.A.
Speance - - - - | 120000 9,1000 | 232000| 185260| 80116 | 314000 | 03305 | 07773 | 0,0365 | 67,9638 | 346475 | 942220

HiemoyHuk: Ha ocHose cbopa daHHbIX npednpusamull ompacsu.
lNMpumeyarue: H.0. — Hem OaHHbIX.
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Tabnuuya 3.2.2.6 — MuHumaneHas KoHUEHTpaums, Mr/n

[P LI 6 — - Q
& 5% | 3o 55 g P I _| 8
c & 7o F= T = % - 2 £3| 2
A o . = I
o @ | Mpusuma- SEE[ B¢ 55 23 55 T
Ne | 8 & | rowmit McTouHukM copoca F&8| of | N2 | NH' [ NHs | @ =2 K Ca Na 28| NOs | NOz = ﬁ‘ P ga| @
§E | obrexr 282 3¢ 83 3 g8 28 8°
g5 Iz | @8 g6 3 S8 | 8% 2
@ c = o =3 T © a
BOfHble CocTaB Boj opraHuye-
1 | 3285 0B BEKTHI CKOro npoucxoxaenus - | 50-60 50 H.A. | H.A. H.A. | H.A. H.A. H.A. H.A. H.A. | H.A. H.A. HA. | HA. | H.A. | H.A.
XKUpbl, KPOBb
OUULLEHHbIE CTOYHbIE
BoAbl (Mocrne buonornye-
CKMX OYMCTHbIX COOpY-
3emneaernb-
yeckme >KEHM) HaKOMJEHHbIX B
2 | 1850 nons opo- npyae- Hakonutenu (3 24 14 | HAa. | 13,4 | HA. | HA. 84 | 316 | 11,2 (0,08 (0,15 | 0,008 {128,1| H.8. | 38,4 | H.A.
cekuuu no 200
LIeHuns 3
Tbic.M°)pasbaBnsercs
1:4 peuHoli Bogol U Ha
opolueHne 3MNO
3 H.A. H.A. H.A. H.A. HA. | HA. | HA. H.A. | H.A. H.A. 05 H.A. HA. | H.A. H.A. HA. | HA. | HA. | HA.
4 H.A. H.A. H.A. H.A. HA. | HA. | HA. H.A. | H.A. H.A. 05 H.A. HA. | H.A. H.A. H.A. H.A. | H.A.
5 H.A. H.A. H.A. H.A. HA. | HA. | HA. H.A. | H.A. H.A. 05 H.A. H.A. | H.A. H.A. H.A. H.A. | H.A.
BOJHblE . 200
6 H.4. OB BEKTHI X03icTBeHHO-ObITOBbIE | M.KyD/cy | 0,739 | 0,1 H.A4. HA. | H.A. H.4. H.A. H.4. H.A. | H.A. H.A. H.4. [0,052| H.A. | H.A.
TKM
7 H.A. |HakonuTenu uex umnbTpayun 365 319,9 | H.A. | H.A. H.A. | H.A. H.A. H.A. H.A. H.A. | H.A. H.A. HA. | H.A. | HA. | HA.
8 H.A. H.A. H.A. H.A. HA. | H.A. 34 0,07 | 0,56 H.A. H.A. H.A. 1,3 | H.A. H.A. HA. | H.A. | H.A. 90
Mpon3BoACTBEHHBIE NO-
9 H.A. :gf:;_:il MeLLEeHNsa U HaceneHne H.A. 901,925 | H.A. 46 H.A. | H.A. H.A. H.A. H.A. H.A. 78 |1 0215 (28,7 | va. | 99 46
nocenka
10 | H.4. H.A. H.A. H.A. HA. | HA. | HA. H.A. | H.A. H.A. 05 H.A. H.A. | H.A. H.A. HA. | HA. | HA. | HA.
11| H.A. H.A. H.A. H.A. HA. | HA. | HA. H.A. | H.A. H.A. 05 H.A. H.A. | H.A. H.A. HA. | HA. | HA. | HA.
12 | H.A. H.A. H.A. H.A. HA. | HA. | HA. H.A. | H.A. H.A. 05 H.A. HA. | H.A. H.A. HA. | HA. | HA. | HA.
B cpeaHem 0,1000| 31,1333 | 0,0700| 05600 | 84000 | 49429 | 11,2000 | 06900 | 39750( 0,1115 | 78,400 | 0,0520( 68,700 | 68,000

HiemoyHuk: Ha ocHoee cbopa OaHHbIX npednpusmul ompacru.

lNpumeyvaHue: H.0. — Hem OaHHbIX.
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Tabnuuya 3.2.2.7 — MakcumanbHasa KOHUEHTpaums, Mr/n
- = =
%) | ; 0 = -
;] s o [} = ] I T
o F S 6% | x s g g 2= 0=| 3¢
Q& g S< | 1o 5 2= IQ I3 @
8Ed §3 3F| 2 233 SE ;g R
Ne | 9 §‘E =2 WcTouHuku c6poca - 0 ¢ | NHS | NHs | & g E K |Ca| Na| 28 | NOs |NO» 5€| P ;: a g S
= = O Q
ga o g% |8 F 23 gz s ARE
g & is| 3 &2 H s 2% |8
g c 7S | & ] T o
c 28| Y9 =
BOAHBIE CocTaB BoJ, OpraHN4ecKoro
1 32,85 06'§eKTbI NPONCXOXAEHUSA - XK1Pbl, 50-60 50 H.A. H.A. H.A. H.A. | H.A. | HA. | H.A. H.A. H.A. HA. | HA. | HA. H.A.
KPOBb
OUMLIEHHbIE CTOYHbIE BOAbI
(nocne GUONOMMYECKNX OYUCT-
SEMNEACTIB- | ix COOPYKEHMIN)HAKOMNMEH-
2 | 1850 | M€ |\ B npyae- nakoruterm (3 | 24 | 14 | 20,20 152145012881 (35 | 047 | 0,01 [197,50 67,80
nons opo- 0 0 0
cekuum no 200 Tbic.m3)pas-
LeHns . o N
6aBnsieTca 1:4 peyHoii Boaoii
1 Ha opoleHune 3MO
3 H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. [ 0,66 | H.A. | H.A. H.A. H.A. HA. | HA. | H.A. H.A.
H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. | 0,66 | H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A.
5 H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. [ 0,66 | H.A. | H.A. H.A. H.A. H.A. | HA. | H.A. H.A.
BOAHbIE N
6 H.A. X035iICTBEHHO-ObITOBbIE 200 [ 0,739 | H.A. H.A. H.A. H.A. | H.A. | HA. | H.A. H.A. H.A. HA. | 0,18 | H.A. H.A.
00beKTbI
7 H.A. [HakonuTenu Lex unbTpauun 365 | 3199 | H.A. H.A. H.A. H.A. | H.A. | HA. | H.A. H.A. H.A. HA. | HA. | H.A. H.A.
8 H.A. 95,00 | 540 1,23 | H.A. | HA. | HA. | 0,90 H.A. H.A. H.A. H.A. H.A. (210,00
9 | g | BoAHbie | [lpoM3BoACTBEHHbIE NOMELLE- 90192\ 500 | wa. | wa. |wa |wa |wa | wa | 050 |000] 000 38,00 | 4,50
00beKTbI HUA 1 HaceneHue nocerska 5
10 H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. [ 0,66 | H.A. | H.A. H.A. H.A. H.A. | HA. | HA. H.A.
11 H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. [ 0,66 | HA. | H.A. H.A. H.A. HA. | HA. | H.A. H.A.
12 H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. | 0,66 | H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A.
B cpegHem - - - - 400667 | 5400 | 12300 [15200(69943| 288 | 0640 | 0485 [ 0007 9875 | 0,418 | 5290 | 107250

HemoyvHuk: Ha ocHose cbopa JaHHbIx npednpusamuli ompacnu. lNpumedarue: H.0. — Hem QaHHbIX.
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Tabnuuya 3.2.2.8 — CpeaHaa KOHUEeHTpauusa mr/n

x X - o T
= 4 > Q [ -
g, 9|8 z 3 c 8= 8= %
g = g2 | 3, B S z3 S3| 28
2 ¢ |MNpuHumaio- P E g = g2 I 5 d Tk
Ne | o2 | wmit o6b- VcTouHuku cbpoca o=z | 06 | N2 | NH# | NHs | 23| K Ca |Na| &8|NOy| NOr | 58| P ga | §9
S« eKT 5L | 67 S5 o2 gc g2 | 2 3
G S oS s 2 & oy o x @ o
M - a o =3 5e E= | A
: 38| & g = ¢ )
3 =08 g
BOAHBIE CocTaB BoJ, OpraHN4ecKoro
1 32,85 06'§eKTbI NPONCXOXAEHUSA - XK1Pbl, 50-60 50 H.A. H.A. H.A. | HA. [ HA. | 0,00 (H.A.| HA. | 0,00 0,00 |0,00( H.Aa. | 0,00 0,01
KPOBb
OUMLIEHHbIE CTOYHbIE BOAbI
(nocne GUONOMMYECKNX OYUCT-
3emneaernb- N
YeckMe HbIX COOPY>KEeHUI)HaKOMMEeH- 18 20 162
2 1850 HbIX B MpyAe- HakonuTenu (3 2,4 1,4 H.A. | 16,80 | H.A. | H.A. ’ 38,30 10,23 (0,31 | 0,01 | H.A. | 53,10 | H.A.
nons opo- 3 0 00 80
cexkuum no 200 Tbic.m?) pas-
LeHns ) o N
6aBnsieTca 1:4 peyHoii Boaoii
1 Ha opoleHune 3MO
H.A. H.A. H.A. H.A. H.A. | H.A. H.A. HA. | HA. | HA. | 0,55 [H.A.| HA. | HA. | H.A. HA. | HA. | H.A. H.A.
H.A. H.A. H.A. H.A. H.A. | H.A. H.A. HA. | HA. | HA. | 0,55 [HA.| HA. | HA. | HA. HA. | HA. | H.A. H.A.
H.A. H.A. H.A. H.A. H.A. | H.A. H.A. HA. | HA. | HA. | 0,55 [HA.| HA. | HA. | HA. HA. | HA. | H.A. H.A.
BOJHblE 200
6 H.A. 06§e|crb| X035IAICTBEHHO-ObITOBbIE Mm.ky6/ | 0,739 | 0,14 | H.A. H.A. | H.A. | H.A. H.A. |H.A.| H.A. | HA. | H.A. H.A. [ 0,13 | H.A. H.A.
CyTKU
7 H.A. [HakonuTenun uex dumnbTpayun 365 | 319,9 64590 | H.A. | H.A. | H.A. H.A. |H.A.| HA. 230 0,16 | 0,00 374,301932,50
8 H.A. H.A. H.A. H.A. HA. | HA. | 81,50 | 544 (0,92 | H.A. H.A. |H.A.[ 1,10 | H.A. | H.A. HA. | HA. | HA. | 200,0
9 | g | BoAHbie | [lpoM3BOACTBEHHbIE NOMELLE- 901,925| H.4. | 62,40 | H.A. | HaA. | HaA. | HaA. |wa.| wa. [ 2,02 0,08 [18,00 60,80 | 22,30
00beKTbI HUA 1 HaceneHue nocerska
10 H.A. H.A. H.A. H.A. H.A. H.A. H.A. H.A. | HA. | HA. | 0,55 (H.A.| H.A. | H.A. H.A. H.A. | H.A. H.A. H.A.
11 H.A. H.A. H.A. H.A. H.A. | H.A. H.A. HA. | HA. [ HA. | 0,55 [(H.A.| HA. | HA. | HA. H.A. | HA. | H.A. H.A.
12 H.A. H.A. H.A. H.A. H.A. | H.A. H.A. HA. | HA. [ HA. | 0,55 (H.A.| HA. | HA. | HA. HA. | HA. | H.A. H.A.
B cpegHem 0,1350| 20165 (54350|09200| 11,80 | 520 |20,0|06650|1,1575| 00618 | 4520 (0,1290| 122,05 | 288,70

HiemoyHuk: Ha ocHose cbopa JaHHbIx npednpusamul ompacnu. lNpumedarue: H.0. — Hem QaHHbIX.
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OTcyTCcTBME B BOAE aMMmUaka 1 B TO XXe BPEMS HarM4Me HATPUTOB M 0COBEHHO HUTpa-
TOB, TO €CTb CO8ANHEHMIN a30THOM KNCNOTbI, CBUAETENLCTBYET O TOM, YTO 3arpsa3HEHne BOLO-
ema Npou130LUNo AaBHO, HO BOAA NOABEPrnack CaMoOuMLLEHMIO. AMMMNAK B BOAE 1 OTCYTCTBUE
HWTPaTOB yKa3blBatoT Ha HeaBHee 3arpsi3HeHNE BOAbI OPraHUYECKUMIU BELLECTBAMN.

Kanuli npy BeIBETPMBaHWN FOPHBIX MOPOJ YacTUHHO NEPEXOANT B BOAbI, HO OTTYAA €ro
ObICTPO 3axBaTbIBAIT OPraHM3Mbl 1 MOFMOLWALT IMKHbI, NO3TOMY BOAbLI Pek 6efHbl kKanmem n
B OKeaH ero nocTynaeT MHOro MeHblue, YeM HaTpus. MK kanus B nuTLEBON Boae ANSA CTpaH
EC - 12,0 mr/gm3.

Kanbyuli BEIHOCUTCSI CO CTOKaAMM CENbCKOXO3SINCTBEHHbBIX NPeanpusTUiA 1 0COBEHHO
NPV UCMOMb30BaHUM KanbUMACcCoAepXalnx M1uHepanbHbIX yaobpeHnin. B peyHbix Bogax co-
aepxaHue kanbuus peako npesbiwaeT 1 r/n. OBbIYHO e ero KOHUEHTpauusa 3HauuTensHo
Hwke. [nutensHoe ynotpebneHne B NyLLy BoAbl C NOBbLILLIEHHLIM COAEPXKAHNEM CONEn Karb-
LS MOXET BbI3bIBaTb Y JOAEN MOYEKaMeHHYH ©one3Hb, CKIepo3 1 rmnepTonnto. Jeduumt
KanbLUus BbI3blBAET AehopMaLmio KOCTEN N paxuT.

Hampuli sBnaeTcs O4HWM M3 rMaBHbIX KOMMOHEHTOB XMMMUYECKOro COCTaBa NPUPOAHbIX
Bof, onpegenstowmx nx Tun. OCHOBHBLIM NCTOYHMKOM MOCTYMNNEHUS HAaTPUS B MOBEPXHOCTHbIE
BOZbl CyLLIW SIBMSIIOTCS M3BEPXKEHHBIE 1 0CaL04HbIE MOPOAbI M CaMOPOAHbLIE PACTBOPUMBIE XI10-
PUCTbIE, CEPHOKMCTIBIE U YITIEKUCTIBIE COMW HaTPMSA, XO3ANCTBEHHO-ObITOBLIE M MPOMBILLNEH-
Hble CTOYHbIE BOAbI, BOAbI, cOpackiBaemble C OpoLlaeMbIx Nonen. MoHbl HaTpusi akTUBUPYIOT
hbepMeHTaTVBHbIN 0OMEH B opraHuamMe Yenoeeka. M30bITouHOE cofepkaHne HaTpus B BOAE U
MNyLLE NPUBOAUT K TUNEPTEH3UM U TUMNEPTOHUM.

Hegbmenpodykmsi, nocTynarolime B BOJOEM CO CTOYHbIMWU BOAAMM, HEGNaronpuaTHoO
BMMSIIOT Ha YCIOBMS BOAOMOSIb30BAHUS HACENEHWUS BCreaCTBUE MOSIBIEHUS 3anaxoB B BOAE.
Mpy noporoBbIx KOHLEHTPaLMsX HedpTenpoayKTOB Mo 3anaxy He HabntogaeTca o6pasoBaHus
HedTAHBIX MNEHOK Ha BOAE; HET TalKe TOPMOXEHMSA NpoL,ecca CamoouULLEHNS BOAbI B BOAO-
€Me 1 MOPOroBbIe KOHLEHTPaLMM NO 3anaxy B COTHWN pa3s MeHbLLE A03 U KOHLEHTPaLUA, KOTO-
pble MOryT 0Ka3aTbCs BpeAHbIMU ANS 340POBbS YeroBeka.

Cynbghambi - conu ceproli kucrnomsl - H2SOy4, - nonapatoT B NOA3EMHbIE BOAbI B OC-
HOBHOM MPW pacTBOPEHUM TMNCA, HaxoaAWerocs B nnacrax. CyLecTBeHHOE 3Ha4YEHNE NMEKT
cynedat Hatpus (Na2SO4 - rmaybeposa conb) u cynbdar marHus (MgSQO4 - aHrnunckas).
Bopa ¢ n3bbITouHbIM cofiepkaHneM STUX CynbghaToB Kak B KOMIMIIEKCE, TaK U MO OTAENbHOCTH,
UMeeT ropbKoBaThI BKyC, obrnagaeT cnabutenbHbiM AEACTBUEM U BbI3bIBAET Y CBUHEN pac-
CTPOVCTBO XENYA04YHO-KULLEYHOIO TPpakTa.

Xrnopudsbi - conu xinopsodopodHol (consaHol) kucriomsl - HCI - npucyTCTBYIOT NpakTn-
Yeckn BO Bcex BoAax. B oCHOBHOM 3TO CBSi3aHO C BbIMbIBAHWMEM M3 FOpPHbLIX NMopog, Haubonee
pacnpocTpaHeHHON Ha 3eMre Cofu - Xropuaa HaTpus (NoBapeHHoW). Xnopuabl HaTpusa co-
Jepxatcsi B 3HaUUTESbHbIX KONMMYECTBax B BOAE MOPEN, a Takke HEKOTOPbIX 03EP U NOA3EM-
HbIX MUCTOYHUKOB. [NOBbILLIEHHOE KX COfEepX)aHne B COBOKYNMHOCTM C MPUCYTCTBUEM B BOAE aM-
Muaka, HUTPUTOB U HUTPATOB MOXET CBUAETENbCTBOBATL O 3arpsi3HEHHOCTU BbITOBBIMU CTOY-
HbIMW BOAAMM.

[nsa nsbexaHve 3arpssHeHs BOAHbIX NCTOYHUKOB He [OMyCKaloTCA YTeYKU B BOAHLIE
06beKTbl OT HedTe- N HABO3ONPOBOAOB M COOPYXEHUIN UX XpaHEHUS, a Takke cOpoC ObITOBbIX
OTX0fOB N Mycopa. He ponyckaetcsi cBpoc rpyHTa, pactutenbHbIX OTXOA40B NMPOU3BOACTBA,
CTPOUTENBHbIX U APYIMX MaTepuarnoB B BOAHbIE OOLEKTHI.
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MpeanpuaTva AOMKHbI oBecneunsaTb CaHUTaApHOE COCTOSIHWE MOABEAOMCTBEHHOW
TEPPUTOPUM M HE AONYCKaTb BLIHOC Yepes AOKAEBYH0 KaHanNU3aUMOoHHYH0 CeTb OTXOA0B NPo-
ussoacTea. He gonyckaeTcs nponssoauTh B BOAHbIX 06bekTax n Ha ux Beperax MOMKy TpaHc-
NOPTHbIX CPEACTB, APYINX MEXAHM3MOB, a Takke NpoBeaeHUe NBbIX paboT, ABNSIOLNXCA UC-
TOYHWKOM 3arpsi3HEHWS BOA,.

3.2.3 YpoBHM BbiAeneHns U xapakrepucTUKu CBUHOro HaBo3a

B paHHOM pasaene NpMBOAMTCA MHMOPMaLMS 06 YPOBHSAX 3KCKpeLmn (BblgeneHun) n
cofep>XaHMn nuUTaTenbHbIX BELLECTB B HaBo3le. Kak npaBvno, Bua, KONMMYECTBO U COCTaB
HaBO3a 3aBMCAT OT BUAA XMBOTHbIX, UX BO3PACTa, NPOU3BOAUTENBHOCTH, PALMOHA MUTAHWUA 1
cnocoboB pasmeweHuns.

CaoicTBa HaB03a, BbIp@KEHHbIE B COASPXaHWM cyxoro BeLlectsa (CB, %) 1 KoHUeHTpaLmm
nuTatensHbix Bewwects (N, P U T. A.), B OCHOBHOM 3aBUCAT OT Ka4eCTBa KOPMOB U 3pEKTUBHOCTU,
C KOTOPOW XMBOTHOE MOXET KOHBEPTUPOBATL KOPMa B KOHEYHYHO NPOAYKLMEO (KOS(MDULNEHT KOH-
Bepcum kopma). SPHEKTUBHOCTL UCMONBb30BaHUA NPOTENHA 3aBUCUT OT pauyoHa NUTaHMs u u-
31ONOMYECKOrO COCTOSHNS UMW CTaAUM POCTa >KMBOTHBIX. Tak Kak XapakTepucTUKVY KOPMOB 3Hauu-
TENbHO PasNUYAKOTCH, KOHLEHTPaLMWN NUTaTEbHbIX BELLECTB B CBEXEM HaBo3e ByayT AeMOHCTpU-
poBaTb NoA0GHbIE pasnuymsa. Mepbl, npyMeHseMble 4115 CHDKEeHWS BbIGPOCOB, CBSA3aHHbIX CO c6o-
pOM, XpaHeHrem n nepepaboTka Haeo3a OyyT BNUSITb Ha CTPYKTYPY M COCTaB HaBo3a, U B KOHEY-
HOM uTOre Ha BbIBPOCHI, CBS3aHHbIE C BHECEHUEM ero B nousy [63].

opoBOE KONMYECTBO NPOU3BOAMMOIO CBMHOMO HABO3a, MOYM U HABO3HbIX CTOKOB Bapb-
MpyeTCs B 3aBUCMMOCTU OT KaTeropun CBUHEW, COAEpPXaHns NUTaTenbHbIX BELLECTB B KOpMaX,
NPUMEHSIEMOW CUCTEMbI BbiNanBaHWs, a Taikke OT Pa3nNMYHbIX 3TarnoB NPOU3BOACTBA C TUNNY-
HbIM A5t HUX METabonmMaMoM. B nocreoTbeMHbIN Nepuos, KOHBEPCUS KOPMa Y NPUPOCT XUBOK
MaccChbl B MEpBYIO 0Yepeb BIMSAIOT Ha BblpaboTKy HaBo3a B pacyeTe Ha OAHO XMBOTHOE, B TO
BPEeMS Kak TeMIbl POCTa Y MPOLEHT MbILLEYHOW MacCbl MeHee BaxXHbl. [ins CBMHOMATOK, pe-
3ynbTaThl HE 3aBUCSIT OT BbIPabOTKN B pacyeTe Ha OAHO XMBOTHOE, HO MOTYT CUMBbHO Bapbu-
poBaTLCH NPW pacyeTe Ha OJHOrO NMOPOCEHKa.

MpofoMKUTENBHOCTL MPON3BOACTBEHHOMO NEPUOAA U COOTHOLLIEHWE KOPMa U BOAbI B~
NATCA BaXXHbIMU DaKTopamu, KOTOpble B AanbHEWLLEM YYUTBLIBAIOTCS MPW Pa3MumsX,
Habntogaembix B 06beMe HaBO3HbIX CTOKOB, NMPOM3BEAEHHbIX 3a rog. [lnanasoH ypoBHen exe-
AHEBHOrO M rofA0BOr0 NPOV3BOACTBA HABO3&, MOYM N HABO3HbIX CTOKOB Pasn4HbIMK NOSI0BO3-
pacTHbIMK FpyrnnamMm ceuHen npueegeH B Tabnvue 3.2.3.1.

Tabnmua 3.2.3.1 — PacyeTHOe CpefHeCyTOMHOe KOMMYECTBO U BMaXHOCTb BecnoacTtunoy-
HOro HaBo3a (3KCKPEMEHTOB) OT O HOI0 XXMBOTHOMO Pa3HbIX NMOMOBO3PACTHBIX FPYMN NPU KOPM-
TNEHWN CBUHEW NOMHOPALMOHHBIMN KOHLIEHTPUPOBAHHBIMW KOPMaMKM Ha CBUHOBOAYECKUX thep-
MaXx 1 KOMMekcax

Mono CocTaB 3KCKpeMEHTOB
MOBO3pacTHLIE rpymnnkb! Mokasarenu B TOM uYucne
CBUHeNn BCEero
Kan Moua
Xpsiku Macca, kr 11,1 3,86 7,24
BnaxxHocTb, % 89,4 75,0 97,0
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lMpodomkerue mabnuypi 3.2.3.1

CocTaB 3KCKPEMEHTOB
I'Ionososp:::l:;le rpynnel MNMokasatenu BCero B TOM 4ucne
Kan Moya
CBUHOMATKM:
- XONocTble Macca, kr 8,8 2,46 6,34
BnaxHocTb, % 90,0 73,1 97,5
- CYNopoCHble Macca, kr 10,0 2,6 7,4
BnayHocTb, % 91,0 73,1 98,3
- NOACOCHbIE Macca, kr 15,3 43 11,0
BnayHocTb, % 90,1 73,1 96,8
MopocsTa (Bo3pacT, AHW):
26-42 Macca, kr 0,4 0,1 0,3
BnaxHocTb, % 90,0 70,0 96,7
43-60 Macca, kr 0,7 0,3 04
BnayHocTb, % 86,0 71,0 96,0
61-106 Macca, kr 1,8 0,7 1,1
BnaxHocTb, % 86,1 71,4 96,3
CBVHbBM Ha OTKOpME:
5070 Macca, kr 50 2,05 2,95
BnaxHocTb, % 87,0 73,0 96,7
oonee 70 Macca, kr 6,5 2.7 3,8
BraxHoCTb, % 87,5 74,7 96,9

HiemovHuk: PO-AlNK 1.10.15.02-17

Tabnuua 3.2.3.2 — [InanasoH ypoBHEN eXXeAHEBHOrO 1 ro,0BOro Npou3BoACTBa HaBO3a, MOYn
W HaBO3HbIX CTOKOB pasnnyHbIMU NONOBO3PaCTHBIMU FpynnaMmn CBUHEN

MpounseoacTBO (Kr/ronoBy/CyTKN) I'Ipo;a 3BOACTBO
. (m°/ronosy)
MonoBo3pacTHbIe rpynnbl CBUHEN
HaBo3Hble
Haso3 Moua B mecsiy B rop
CTOKU

CynopocHbie CBUHOMATKM 2.4 2.8-6.6 5.2-9 0.16-0.28 1.9-3.3
OnopocuBLUMECH CBUHOMATKN 57 10.2 10.9-15.9 0.43 51-58
Mopocsara - oTbeMbILLN 1 0.4-0.6 1.4-2.3 0.04-0.05| 0.509
CBuHbYN Ha oTkopme (85—-120 «r) 2-41 1-2.1 3-7.7 0.09-0.26 | 1.1-31

CBuHbN Ha oTkopme (160 kr) H.A. H.A. 10-13 H.4. H.A.

PeMOHTHbIE CBUHKM 2 1.6 3.6 0.11 1.3

Vicmounuk: BREF (EU), 2015

CocraB kopma 1 ypoBeHb 30PEKTUBHOCTM €ro NCNOMNbL30BaHUA, TO €CTb KODPULIMEHT
KOHBEPCUM KOpMa, ONPeAenseT YpOoBEHb NUTaTerbHbIX BELLECTB B HAaBO3e. YpoBeHb adhdek-
TMBHOCTM MCMOMb30BaHUS KOpMa MOXET BapbMpOBaTb, HO MPOrpecc B MOHUMaHuM metabo-
nrM3ma CBMHEN NO3BOMSIET YNPaBnsTb COCTABOM HaBo3a NyTeM aganTtauum COAepXaHus nuta-
TEnNbHbIX BELLECTB KOPMOB U UCMONb30BaHNSA UHIPEANEHTOB, KOTOPbIE YryuLLaoT 3pdekTnB-
HOCTb UCMOMb30BaHWS KOPMa KUBOTHBIMMU.

KoadhdurLmeHT KoHBepCUM KOpMa, BapbuUpyeT MeEXAY pasnuyHsIMY STanamm Npou3Boa-
CTBa, HanpuMep, CBUHbM Ha KOHEYHOM 3Tarne OTKopMa WUMEKT YPOBHM KOHBEPCUM Kopma B
AnanasoHe mexay 2.5-3.1 [63].

BaxHbIMn dhakTopamu AN YpOoBHS 3KCKpeLun asota n docdopa ABNATCS:
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- koHUeHTpaumm N n P B kopme;

- TUN XXMBOTHOBOACTBA;

- 3Tan uMKna BbipallMBaHus.

Bonee HM3KMe ypOBHM a30Ta B HABO3E ABMNAIOTCA PE3yNbTaTOM CHYDKEHUSA YPOBHS Cbl-
poro npoTtenHa B kopMax. C yMeHbLUeHUem noTpebneHnst Cbiporo NpoTenHa, noTepy asota
3HaYMTENbHO COKPaTUNMCh. BrivsiHMe CHKEHWSI YPOBHS CbIpOro NpOTENHA B KOPMax ANs Mo-
POCAT U CBUHEN Ha OTKOPME Ha exenHeBHOe NoTpebreHne, yaepxaHue n notepn asota npu-
BeaeHo B Tabnmue 3.2.3.3.

Tabnuua 3.2.3.3 — BrnvsHWe CHWXeHWs ypOBHS CbIpOro NpoTenHa B KOpMax ANsi MOPOCAT U
CBWHEW Ha OTKOPME Ha exeaHeBHoe noTpebneHne, yaepxaHne 1 notepn asoTa

YpoBHU a3oTa
K [MoTpebnenune YaepxaHue MoTepu
ateropuun
CBUHEN Huskoe |Bbicok. coa.|Huskoe coa.|Bbicok. coa. |Huskoe coa. | Bbicok. coa.
cop. Cbip.| CbIp. NPO- | CbIp. NpPO- | CbIp. NPO- | ChbIp. NPO- | CbIpP. NPO-
npoTenHa TEeUH TEUH TEWUH TEUH TEUH
MonogHsk 48.0 55.6 30.4 32.0 17.5 23.7
CBWHbBU Ha OT-
KOpME 571 64.2 36.1 353 21.0 28.9
QbLee 105.1 119.8 66.5 67.3 38.5 52.6
OTtHocurenbHoe % 88 100 99 100 73 100

Yiemoyruk: BREF (EU), 2015

ExxeropgHoe BblgeneHne asoTa 1 ocdopa OnopoCHBLLUMWCA CBUHOMAaTKaMu ABS-
€TCS pesynbTaToM SKCKPEeLMN NakTUPYHLWMX CBMHOMATOK, a Talke NOPOCAT - COCyHoB. Pas-
TINYHBbIA pa3Mep rHesfa CBMHOMAaTKM OKa3bIBAET HEe3HauYMTenbHOe BAWAHWE Ha PesynbTarhbl
aKckpeLmn. To ecTb, YPOBEHb 3KCKPELMU 3aBUCUT OT COAEpXXaHWSA as3oTa B KOpMme, a He oT
pasnuumii B KONMYECTBE NOpocAT. CunTaeTcs, YTo 3PdPEeKTUBHOCTL MCNONb30BAHUA a30Ta AB-
NAETCA HaMBbICLLEN Y NAKTMPYIOLMX CBUHOMATOK M MOPOCHT - OTbeMblIwen [63]. CpeaHee BbI-
JleneHue asoTta npy pasmeLLeHMN NIEMEHHON CBUHOMATKN C Pa3nnU4YHbIM KONMYECTBOM MOPO-
caT, npueegeHo B Tabnuue 3.2.3.4.

Tabnuuya 3.2.3.4 — CpepaHee BblgeneHne asota (kr B rof) npy pasmeLweHnn nnemMmeHHon cem-
HoMaTku (205 Kr) ¢ pas3nnyHbIM KONMHYECTBOM NOPOCAT (A0 25 Kr Npn OTbeme)

CpeaHee KONU4YeCTBO NOPOCAT-OTHLEMbILLEN
®dakTopbl Bbigene-
HUA a3oTa 171 21.7 25.1
N1(1) N2(2) N1(1) N2(2) N1(1) N2(2)
Kopm nopocsat 29.0 27.4 29.0 27.4 29.0 27.5
Kopm cynopocHbIx
CBHOMATOK 22.0 204 22.0 20.4 22.0 20.4
Kopm noaCOCHbIX
CBHOMATOK 255 23.9 255 23.9 25.5 23.9
BblgeneHue asora
BbiaeneHve
asora(kriron) 28.7 26.2 29.5 26.7 29.5 26.6

Hemouruk: BREF (EU), 2015
MpumeyaHue: N1(1)-6onee ebicokoe codepxaHue asoma e kopme, N2(2)- 6onee Hu3koe co-
depxaHue asoma 8 Kopme
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WccneposaTtensimm cuMTaeTes, YTo 3Tarbl BbipalyBaHNs 1 0TKOPMa BHOCAT OCHOBHON
BKNaj B BblAeneHe a3oTa Ha CBMHOBOAYECKUX NPEANPUATUAX 3aMKHYTOro Lukna (77-78%).
COOTHOLLEHWE BbIgENEHHOr0 a30Ta U a3oTa MOornoLEeHHOro CBUHLAMK Ha A0paLLnBaHn 1 OT-
KOpMe, Kak npaeuno, Bbicokoe. OHO cocTaBnsieT, okono 65%. YaepkaHne asoTta Ha pasnud-
HbIX (pasax OTKopMa CBUHel npusejeHo B Tabnumue 3.2.3.5.

Tabnuua 3.2.3.5 — YaepkaHue a3oTa Ha pasnuyHbIxX dasax oTkopma CBUHEen

®a3bl oTKOPMA (Kr)
BanaHc a3oTa (r/ronoBy B CyTKH)
40-80 80-120 120-160
A30T NOrnoOLEHHbIN 40.9 69.3 61.3
A30T BbleNeHHbIN 25.3 45.7 40.7
A30T yaep>kaHHbIn (%)
(A30T NOrNoOLUEHHbIN - A30T BblgeneHHbIn)/ A3oT 38.1 34.1 336
NOrMOLLEHHbIN

HiemouHuk: BREF (EU), 2015

MpvMeHsieMbId crnoco® oTKopMa B 3aBepLUaLLMI Nepros MMEET 6onbLUoe 3HaYeHne.
ExerofiHbii YpOBEHb SKCKpeLMM a3oTa Ha CBMHOBOAYECKMX NPEANPUSTUSX 33 OTKOPMOYHBIN
nepuog ¢ 40 fo 160 kr cocraensieT 15.4 kr azota (N) Ha cBuHbIO B rog. CTaHaapTHbIM ypoBEHb
BblAENEHNs a30Ta AN CBUHBLY 3a rog, npueeaeH B Tabnuue 3.2.3.6.

Tabnuua 3.2.3.6 — CTaHaapTHbIN ypOoBEHb BbiAENeHUA a3oTa (B Kr/MeCTo) A1 CBUHBW 3a roj,

BuipeneHue N
MNMonoBo3pacTHbIe rpynNNnbl CBUHEN CraHaapTHoe Neyxda3Hoe
KOpMrieHue KopMneHue
CBuHOMAaTKM (KI/MeCTo ANs XXMBOTHOTO/rop,) 246 20.4
MopocsiTa-orbembiwm 8-30 kr (kr/1ron.) 4.03 3.64
CBuHbM Ha oTkopme 30-112 kr (kr/1ron.) 14.6 12.12

Uemoynuk: BREF (EU), 2015

[lna cBuHel Ha OTkopMe, ¢ BecoM Bonee 112 kr, akckpeuns ysenuumnsaetca Ha 0.067
kr BbigeneHus asota (N). Kak n y azoTta, BbiaeneHve docdopa 3asncut oT obLero cogepxa-
HUA docchopa B paumoHe, reHeTUHECKOro TWMNa XMBOTHOTO 1 ero Beca. Camoe BbICOKoe yaep-
XaHue ocdopa 3To - Y NOPOCAT - OTbeMbIwel [63]. YpoBeHb noTpebnenus, yaepxaHisa n
BblaeneHns docdopa y cBuHen, npueeaeHo B Tabnuue 3.2.3.7.

Tabnuua 3.2.3.7 — YpoBeHb NoTpebnenns, yaepxaHua v BbiaeneHna docdopa y cBMHen
(kr/Ha CBUHBIO)

lNMonoBo3pacTtHbie rpynnbi| OHK Morpet- YnepxaHue Buiaenenme
nexue ®ekanun | Moua [ O6wee | %
CBuHOMaTKM
MNogcocHble 27 0.78 0.35 0.34 0.09 0.43 55
Xornoctble + cynopocHble | 133 1.58 0.24 0.79 0.55 1.34 85
O6wwee / yukn 160 2.36 0.59 1.13 0.64 1.77 75
Obwee/rog, 365 5.38 1.35 2.58 1.46 4.04 75
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lpodomxerHue mabnuupl 3.2.3.7

lNMonoBo3pacTHble rpynnbi| OQHu Morpet- YaepxaHue BbigeneHune
neHuve
CBuHbU
lMopocsaTa-cocyHbl
27 0.25 0.0 . . .
(1.5-7.5 kr) 6 0.12 0.07 0.19 75
flopocaTa Ha AopaumBann 4q | g 457 0.097 0053 | 0007 | 008 | 38
(7.5-26 «r)
CBWHbU Ha OTKOpME
(26-113 k) 119 1.16 0.43 0.65 0.08 0.73 63

Vcmounuk: BREF (EU), 2015

HoctynHocTe docdopa B paunoHe ABNSETCA BaxHbIM dakTtopom. Ha camom pene,
Mepbl MO MOBLILLEHWIO AOCTYNHOCTM hocdopa (hutasa) BeayT K CHXEHNO BbibpocoB ¢oc-
¢opa B HaBO3E.

3.2.4 AHanu3 ypoBHel BbIOPOCOB NpU coaepXaHuM CBUHEN B CBUMHOBOAYECKUX
nomMeuieHUAX

AHanun3 ypoBHel BbIBpOCOB, MO pasnnyHbIM CUCTEMaM COAEPKAHUS CBUHEN B NOMeLLe-
HWW, Kak NpaBuno, NokasbiBaeT 6onbLIoON Ananas3oH Bapuaumii. Cambi HU3KUA YPOBEHb Bbl-
BpocoB 0ObIYHO AOCTUraeTCA C MOMOLLLIO CUCTEMBI AOMNOMHUTENBHOW OYUCTKU BO3ayXa. Bbl-
Opochkl OT XMBOTHOBOAYECKMX MOMELLEHU UMeroT Gonbluyto BapmabenbHOCTL B pasnmMyHoe
Bpems LHS 1 roga.

YpoBeHb 1 nsmeHeHne BeibpocoB B atmocdepy onpeaenatoTca MHOrMMKU dakropamu,
KOTOpbIe MOTYT ObITb CBA3aHLI Mexay COOOM U OkasbiBaTb BMNSHWE Apyr Ha apyra [63]. Oc-
HOBHble (DaKTOpPbI, KOTOPbIE BIUSIKOT Ha BbIGPOCHI B BO3AYX:

* TEXHONOMNM COAEPKAHUS XKMBOTHBIX B MOMELLIEHWWN, a TaKkKe HAKOMMEHUs U yTUnuaa-
LuuM HaBo3g;

* CMCTEMA BEHTUMSALMN U €€ NPOU3BOAUTENBHOCT;

* MPUMEHsemMasn cucTema oTonneHns u konebaHna TemMnepaTypbl B NOMELLEHNY;

* CTa4UN Pa3BUTUSA XKMBOTHBIX 1 PA3MUNYHBIE BUALI AEATENBHOCTU XUBOTHBIX B TEYEHUE
AHs,

+ 06bEeM 1 cocTaB HaBO3a, KOTOPLIA B CBOKO OYepeab 3aBUCUT OT:

- NPOrpamMmbl KOPMAEHNST;

- cocTaea kopma (ypoBeHb Bernka);

- NCMNOMb30BaHNS NOLCTUIKA AS1S XKUBOTHbIX;

- NOEHMA U cncTeMa BoaoobecnedeHus;

- BN&XHOCTW HaBO3a,

- NNOTHOCTM NOrONOBbLS;

- COCTOSIHWE 3[,0POBbS XNBOTHOTO.

OcHoBHble BbIGPOCHI B BO3AYX, KOTOPbIE NMPOUCXOAAT 3@ CHET CUCTEM COAEPKAHUS KN-
BOTHbIX B NoMeLLeHun — ato ammmak (NHs), 3anax, metaH (CHa) n okeng asota (N20).

OCHOBHBIM UCTOYHMKOM aMMUaka ABMSETCA BbICTPLIA MTMAPONN3 MOYEBWHBI, CofepXa-
Lierca B ypease MO4M, BeAyLIMIA kK 0OpasoBaHnto aMMmoHus (NH4*). Ewle ogHUM UCTOYHMKOM
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NHs aBnseTcs Aerpagaunsa He nepeBapeHHbIX 6enkoB, HO 3TOT NyTb HE Takon BbICTPLIN, Kak
npeabigyLmin. Ypeasa - 370 (hepMeHT, B OCHOBHOM, MPUCYTCTBYHOLMX B doekarbHbix HakTe-
PUSX N €ro MOXHO HanTh B M300UNMM Ha 3arps3HEHHbIX NOBEPXHOCTAX, TAKMX Kak non, AMbl U
CTEHbI BHYTPU XXMBOTHOBOYECKUX NMOMELLEHWIA.

AKTVMBHOCTb ypeasbl 3aBucuT oT Temnepatypbl. OHa SBNsSeTca HU3KOW Npu TeMnepary-
pax Hwke 5-10°C u Bbiwe 60°C. B npakTU4ecKknx yCrnoBUaX, MOAENN NOKa3biBaOT 3KCMOHEH-
LanbHbI pOCT aKTUBHOCTU ypeasbl, CBA3aHHbIN C TeMnepaTypoil. AKTUBHOCTbL ypeasbl Takke
3aBUCUT OT pH, ¢ oNTUManbHBIMKU 3HAYEHNSMU B AnanasoHe ot 6 go 9. bydepusyetcs pH
HaBo3a 00bI4HO B fmanasoHe 7.0-8.4 [63].

Takum 06pazom, onTUMarbHble YCNOBUS AN NOMHOTO rMApPONn3a MOYEBMHbI, B OCHOB-
HOM BCTPEYaIOLLENCs B >KMBOTHOBOACTBE, AENaeT HanvMyMe MOYEBUHbI OrpaHMuMBatoLM
daktopoM. ObpasosaHne NH4* 3aBUCUT, Takke OT BNaXKHOCTU HABO3a, Tak kak Boga Heobxo-
anma pnst GaktepmanbHon aktueHocTU. CneposatensHo, obpasosanne NH4* ontumansHo
NPONCXOAUT Npwu BriaxkHOCTN Mexay 40 % 1 60 %, a yMeHbLUEHNe BbIOPOCOB NPOUCXOAMNT Npwn
3HAYEHNAX BbILLIE M HWKe 3TOoro AnanasoHa. Obpa3oBaHWe amMmmmaka npekpaLaeTcs npy co-
aepxarum snarm Hke 5-10 %.

BeiaeneHvne ammmnaka U3 HaBo3a, TakKe CBA3AHO C pasfnvymMem B KoHueHTpauum NHs B
HaBo3e n Bo3ayxe. C 0fHOM CTOPOHbI, Ha KoHUeHTpaumio NH3 B HaBo3e BnunsieT pH n temne-
paTtypa, Kak OnmMcaHo Bblille, a C APYron CTOPOHbI, yaaneHne NHs 13 Bosgyxa NoBepXHOCTH,
PEerynmpyeTcs KOHBEKTUBHOW TPAHCMOPTMPOBKOM BO3AYLUHBIX MACC 38 CHET BEHTUNSAUMKN NO-
mMewleHus. NHs nmeeT HenpusiTHLIN 3anax, npy nokasartensx pH Bbiwe cpegHero, ns-3a ero
OTHOCUTEINBHO HU3KOro OBOHATENBHOrO Nopora.

BbiBpochI Nbiny NPOUCXOAAT U3 KOPMOB, MOACTUIOYHOIO MaTepuana n oT NpoLEeccoB
XKNBHEAEATENBHOCTM XUBOTHBLIX. KONMYECTBO Nbinv B BO3AYXE MOXET CYLLECTBEHHO pasnu-
4YaTbCs B 3aBUCUMOCTW OT BUA XXUBOTHOIO U B TeYeHne aHA. KoHUeHTpauus nbinv B nome-
LLEHMSX ANS XNBOTHBIX, B YaCTHOCTH, ppakuynn PM10, MOXeT nmeTb Npamoe oTpuuaTtens-
HOe BO3JEeNCTBUE Ha KMBOTHLIX U YENOBEKA, 38 CYET COeAUHEHUN, KOTOPbIE MOTYT HECTU
YacTuupl NbiNn (Baktepmmn, TOKCKHBI). MbiNb Takke UrpaeT BaXKHYH POfb B Ka4eCcTBe HOCU-
Tens apomaTHbIX coeiUHEHUIH. YacTuubl Nbinuv, KOTopble MOryT 06pasoBbIBATLCA B XKUBOT-
HOBOAYECKMX MOMELLEHUAX, pasnuyalroTcs B AMAanasoHe OT HEOPraHW4YecKnx BELLEeCTB
(Hanpumep: NoYBEHHbIM MaTepuan) 40 OpraHNYecKnx 4acTuy U3 pacTeEHNN N XXUBOTHbIX, B
TOM 4YNCEe MEPTBbLIE U XUBbIE MUKPOOPraHn3Mbl, Takne kak 6aktepun, rpubkn, BUPYChbl 1
4YacTU 3TUX OPraHU3MoB, 3HLOTOKCUHLI. DTN Bronornyeckne KOMNOHeHTbl 0BbIYHO Ha3biBa-
toTCA «Brnoasposonuny [63].

K dakTopam, KoTopble BUSOT Ha BbIGPOCHI NbIN OTHOCATCA:

* CUCTEMbI BEHTUNSALMN,

* LESATENBHOCTb XNBOTHbIX;

* TUN 1 0ObEM NOACTUNKY,

* TUN U KOHCUCTEHUMSI KOPMa;

* BN&XHOCTb B NOMELLEHWN.

BonbLue NbiNy NOAHUMAETCS U3 3aroHOB C NMOACTUIKOW, YeM Npu coaepkaHumn 6es ne-
Nonb3oBaHWs NOACTUNKKU. Bua v ka4ecTBO NOACTUNKA BAMSAET Ha BbIBpOCkl. Menko CTPyKTypu-
poBaHHbIN MaTepuan (Hanpumep, n3MerbyYeHHasn conoma) gaet GonbLue YacTul, Yem KpyrnHo-
3epHUCTLIN MaTepuan (ANMHHaa conoma, APeBeCHbIe OMUITKKY).
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KoHLeHTpaLma nbinv B NOMELLIEHUM BO MHOFOM 3aBUCUT OT aKTUBHOCTW XXNBOTHOIO. Cu-
CTeMbl COAEPXKaHUS XMBOTHbIX B MOMELLIEHUM, KOTOPLIE NpeAnaraloT XUBOTHBIM Marno CBO-
Goapb! ABKEHNs BeAyT K 06pa3oBaHNIO MEHBLLIErO KONMYECTBa Mbinv, YeM Te, KOTopble AatoT
Bonblue cBoOOAbl ABWKEHUS.

B cBuHapHukax, obpasosaHne B3BELLEHHbIX YacTUL NbINKU Takke 3aBUCUT OT TEXHUKA
KOPMIEHWSA 1 NPUCYTCTBUA YernoBeka. Kaxkabii pa3 B nepuog KOPMIEHWS Unn, Koraa Hapylia-
€TCS MNOKOW XMBOTHbIX (HanpuMep, Npyu 0OCMOTPE), namepsitoTca 6onee BbICOKME KOHLEHTPaLWK
MbInK, YEM HOYBIO 1 B ¢pasbl NOKOS.

O6pasoBaHune MNbinn MOXHO YMEHbLUUTL, AaBast )KMBOTHbIM BorbLUe BOAbI, YBNAXKHEH-
Hble WNW rpaHyNMPOBaHHbIE KOPMA, KYKYPY3HbIA U TPaBsHOW KOPM BMECTO rpyGbiX KOPMOB
(ceHo, conoma) nnu nytem aobasneHns NULLIEBOTO XKpa UM Macna B CyXoW KOpM.

O6pasoBaHue okcupga asoTa MPOUCXOAMT MPU HEMOMHbIX Npoueccax HUTpudMka-
unn/aeHnTpudukaumm, kotopblie 06biuHO NpeobpasoebiBatoT Beibpockl NH3 B N2. Takum obpa-
30M, cuHTe3 N20 TpebyeT TecHoro couetaHus aspobHbIX U aHaspobHbIX 30H. B obLwem, atn
pasnuyHble ycnosus He paboTatoT ¢ HaBO3HbIMM CTOKaMM, @ TOMLKO MPY HANMNYUN NOACTUMKW.

OgaHako, Bblbpockl N20 MOryT NpoUcXoanTs U3 HABO3HBIX CTOKOB, KOrAa Ha ee NoBepx-
HOCTM 0BpasyeTcs Cyxas Kopka, cosgaioliasi aHaspobHble 1 aspobHble MUKpoyyacTku. U3-3a
3TUX MHOTOYUCNEHHBIX UCTOMHMKOB U Pa3nuyHbIX YCIOBUWA, BIUSIOLLUMX Ha oBpa3oBaHne Bbl-
6pocos N20, ero obpasosaHe UMEET CryYaliHbIi Xxapakrep, 0cCobeHHO NPU NCNONb30BaHUU
noactunkn. OBpasosBaHne MeTaHa NPOMCXOAUT OT aHaspPOBHOTO PasNoXEHNS OPraHNYECKoro
BELLEeCTBa, OCYyLLEeCTBNAeMOro Me3odunbHbIMU/ TEPMOMUITbHEIMU BakTepusmMm ¢ onTuMars-
HbiM pH 6n13knm K HemTpansHoMy. B cBMHapHUkax, uctouHmkamm eoieneHns CH4 asnsrotca
MULLEBapUTESbHBIA TPAKT XXUBOTHOTO N OCBOBOXAEHNE OT HaBo3a. YPOBEHb KULLIEYHbIX ra3oB
CH4 - 310 dbyHKUMS (hepMEHTATUBHOIO NOTEHLMANA NULLEBAPUTENBLHOMO TPaKTa Y KUBOTHBIX,
N CopepXaHus, NCTOYHMKa U pacTBOPUMOCTM NULLEBLIX BOMOKOH. MNpu xpaHeHun HaBo3a B no-
meLleHuy, BolgeneHuo CH4 cnocobeTByeT Bbicokan Temnepatypa, BbICOKOe cofepKaHne op-
raHNYECKMX BELLECTB N HM3Kasa AOCTYMHOCTb KMCNOpoaa.

M Hao60opoT, Npon3BOACTBO TOPMOSUTCS B a3POBHBIX YCNOBUAX UMW MPU BbICOKOA KOH-
LeHTpaLmmn aMmmoHnsa 1 cynbduaos. Ecnmn Ha noBepxHOCTM HaBo3a oBpa3syeTcs KopKka, Bbiae-
nennsa CH4 meHbLue, nockonbky npowaBeaeHHbIn CHa MoxeT okucnsiteca B CO2 B MOMEHT
NPOXOXKAEHNSA Yepes KOPKY.

AHanus, NpoBefeHHbIN PAAOM aBTOPOB Ha TOBaPHbLIX CBUHOBOLYECKMX NPEanpUaTUSX,
BbISIBUN ABHOE BNUSHWE CpefHel AHEBHON TeMnepaTypbl HapyXHOro Bosayxa (Bbiwe 25°C)
Ha ypoBHU BbIOpocoB CH4. Takke 6bino BbisBNEHO, YTO BblIBpockl CH4 Bbinv 3HaunTensLHO
CHVDKEHbI, KOTfia NoNHOE yaaneHne HaBo3a Obino BbIMONMHEHO B KOHLE K&XXKA0ro LKA 1 ¢ rno-
crefyroLen O4YMCTKON NOMELLEHNIA ANS XpaHEeHUSA HaBO3HbIX CTOKOB [63].

Bbibpockl ammmaka MoryT CyLLEeCTBEHHO pasnmMyaThbCs U3-3a; pasnuyni B Nrowaan no-
BEPXHOCTU KaHanoB AfA CTOKa HaBo3a, COOTHOLIEHWW TBEPAOro nona ¢ pewertyarsim, pH
HaBo3a, KoHUeHTpauum obero ammoHuiHoro asota (OAA), TeMnepaTtypbl U BEHTUNALMM.
PacnonoxeHve nUTLEBOW 30HBI U 30HbI KOPMIMEHUS B MOMELLEHUM, MOBEAEHNE CBUHEW B
rpynne, peakumsi Ha U3MEeHeHUst TeMNepaTypHbIX YCIOBUW - BCE STO BNMSET Ha Aedekaumio
XVBOTHbIX W, CNEJ0BaTENbHO, MOXET N3MEHUTL YPOBHU BbIGPOCOB.

B 4acTHOCTW, MPUHATO CYUTaTh, YTO B 34aHUSX C YaCTMYHO LLENeBbIM NonoM, Gonbluas
YacTb BbIGPOCOB BO3HMKAET M3 KaHANoB CTOKa HaBO3a W 3TK BbIOPOCH! cocTaBnaoT oT 11% u
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10 40% ot BbIGpocoB 13 cTaHKoB. MameHeHme BbIBpOCOB ammmaka B GonbLUIen CTENneHn 3aBu-
CAT OT YNCTOTbI TBEPAOrO MNona 1 pasmepa LEneBsoro nona, a He oT KoNnM4ecTea HaBo3a, Xxpa-
HSILLerocsl nog, ero pelietkamy. BennumHa 3arpssHeHHOro yyactka cBsAsaHa ¢ MOBEAEHVEM
KMBOTHBIX, KOTOPOE MOXHO KOHTPONMPOBATE YacTUYHO 38 CYET KOHCTPYKLMKN CTaHKOB, MoJo-
JKEHMS KOPMYLLEK M MOWUIIOK, & TakkKe KOHTPONSA MUKPOKIIMMaTa B NOMELLEHUN.

Kak npaeuno, B BEHTUNNPYEMbIX 34aHUSAX, MOPOCHATA NPEANOYNTAIOT NEXaTb Ha Tennon
TBEPLOW MOBEPXHOCTU MOSa, YTO CNOCOBCTBYET TEHAESHLUMN UCMPXKHEHUS Ha pelueTYaTbI
yyactok nona. Takum 06pasom, cBUHbU Ha oTkopme (30-110 kr) nposoasT 87 % ceoero Bpe-
MEHW nexa, B OCHOBHOM Ha TBep oM 6eTOHHOM Nony B 34aHUSX C YaCTUYHO LLEeNEBbLIM MOSOM.
OgfHako, Npuv BbICOKUX TEMMNEpaTypax OKPYXaroLWEro Bo3gyxa, NMopocaTa npesnoymTaroT ne-
XaTb Ha NPOXNaaHON NOBEPXHOCTM, KOTOPOW ABMNSETCA LLENEBON NOM 1, COOTBETCTBEHHO, UC-
NPaXHATLCA Ha TEMMy NOBEPXHOCTb, HA KOTOPOW OHW paHblue nexann. JTo 3arpsisHeHue
BbI3bIBAET YBENIMYEHNE NNOLWaaM SMUCCUN, HE TONBKO OT NONa, HO Takke, 4O HEKOTOPOW CTe-
MeHW, OT CaMmnX UCNaqKaHHbIX >KUBOTHBIX. Takmm 06pa3oM, B CTaHkax Ans rpynnoBoro Coaep-
XKaHWs CBUHOMAaTOK C (hyHKLMOHarbHBIMW 30HaMK, BbINo 0TMEYeHo, YTo HeoBXoaUMOo npego-
CTaBnsATb LOCTYMHOCTb 3TMX MECT, TaK Kak paHroBbIA MOPSAOK B rpynne He LaeT MOoSoAbiM
CcBMHOMaTKam cBOGOAHOrO M Nerkoro AoCTyna K 3TUM 30HaMm. TO eCTb, KOrAa B3pOoCIble CBUHO-
maTkv GnokupytoT HeGonbLUMe NPOXOAbl K MECTaM AN KopMneHns n gedekauvun. B gaHHom
cnyvae, Mosofble CBUHOMATKU Ha4YMHAKOT UCMPaXKHATLCA 3a NpeAenamm npegHasHauYeHHbIX
LANA 9TWX Lienel pelleTyaThbiX y4acTKoB, Bbi3biBas yBenM4eHue BoiIopocoB ammumaka. dddek-
TMBHOWN Mepoi ANs YMEHbLUEHWS Takoro Tuna noBeAeHWs SBNSEeTCA NepUognYecKoe UCnonb-
30BaHWe pa3bpbi3rMBaHns BOAbI.

Ewe ogHUM dakTopom yBenmyeHus Boibpocos NH3 13 nomelleHni, sensetcs ysenu-
YyeHue noTpebneHna KopMa B TeYeHUe BereTaumoHHOro nepuoaa, Npy oTKoOpMe CBUHEN, YTO
NPUBOAMT K yBEINNYEHMIO BblaeneHns obLero ammonuinHoro asota (OAA), a, cnefoBaTternbHo,
N K yBENUYEHWNIO BbIGPOCOB aMMumaka.

YBennyeHne KomM4eCcTBa XMBOTHBIX HA CTAHOK, C YY4ETOM HOPM CTaHKOBOW MoLiaau,
CHWXaeT ypoBeHb BbIGpOCOB amMmuaka Ha eauHuLy nnowwaam. Mpu Hanuumm NoacTUkK, Mova
npocavmMBaeTcs Yepes NOACTUNKY (ONMUIKU Unn Conoma), TEM CambIM YMEHbLLAS MoLab no-
BEPXHOCTU, KOHTaKTUpYOLen ¢ Bo3ayxoMm. Conoma Takke OkasbiBaeT BIMSIHAE HA YMEHbLUEe-
HWe NOTOKa BO3Ayxa Hag nnowaabio sMuccun. B To e BpeMsl, UCTIp&KHEHWUS MOTyT MOrno-
LaTbCA CONOMOW 1 NpeBPAaLLATLCS B OpraHU4eCKne COeAUHEHNS a3oTa C MOMOLLIBHO MUKPOOP-
raHn3mMoB. JTO 03HaYaET, YTO NoTeHUMan s NoTepb asoTta vYepes ynetyyumsanve NHs 13 noga-
CTUNKM MOXET BbITb MEHbLLE, YEM U3 XNAKOro HaBo3a 3a CHET MMMOBUnNM3aLmm aMMOHUAHOTO
asoTa. TeM He MeHee, Oz, KoTopbIl AN DYHAVPYET B MOPUCTYHO MOBEPXHOCTb CIOA, YTUAN3U-
pyeTcs 3a c4eT aspobHON aKTUBHOCTb MUKPOOPraHW3MOB B MOACTUIIKE, YTO NPBOAUT K yBe-
Nn4eHno Temneparypbl npumepHo 4o 40-50 °C, ¢ nocneayowmmu notepsmm NHa.

BbiGpockl ammumaka MoryT ObiTb BbilLie C MONa ¢ CONOMEHHOW MOACTUIIKON, YeM C pe-
LeTyaToro nona, rae ConomMa HakannuBaeTCsl Unu yaansieTcsi pexe, To eCTb pas B Mecsil, Unm
npu KOMMOCTMPOBaHUM Takon conombl. Ecnn rpsasHas noactunka perynsipHo yaanseTcs unm
3amMeHAeTCs (eXeHeaenbHO MU eXEeAHEBHO), HUKaKOWN CyLLLECTBEHHOW pasHuLbl B BbIGpocax
aMMuMaKka U Mbiny He JOMMKHO CyLLEeCTBOBAaThL MPU UCMONb30BaHUU CONOMEHHOW NOACTUIKM NO
CPaBHEHMIO C peLLETYaTbLIM MOIOM.

B nomeLleHusix, rae CBMHEN BbIpaLLMBAIOT Ha TONCTOW MOACTUIKE U3 CONOMBI (TO €CThb,
Tam, rae conoma fobaensieTcs C MHTEPBanaMu U HaBo3 yAansieTcsl B KOHLUE Lykna), BbiIGpocs!
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amMmmmaka MoryT BapbmpoBatbes oT 15-25 % Bbigensemoro asota 4o 5-15% B cnydae, korga
nogcTunka npesbiwaet 50-80 Kr/KMBOTHOE, UMM €CNW MMOTHOCTb pPa3MeLleHUs NOoronoBbs
yMeHbLiaeTcs ¢ 1-1.4 M2 Ha 0IHO XUBOTHOE A0 2 1 Bornee M2 Ha HecKormnbKux [63].

Takum obpasom, cokpalleHne BbIBPOCOB a3oTa, AOCTUIHYTOE Ha OfHOM TEXHOMorYe-
CKOM 3Tane, BNMSAET Ha KONMMYECTBO asoTa Ha Cnefyromx atanax u, cneaoBaTenibHo, Ha Ko-
NIM4eCTBO ero BbIbpocoB Ha kaxaom atane. CokpalleHne BbIGpOCoB amMmaka B CBUHaPHMKE
0ObIYHO MPMBOANT K TOMY, 4TO GOnblUee KONMMYECTBO aMMOHMS MonagaeT B HaBO3OXPaHW-
NMLE; 3TO MOXET YBENUYUTL PUCK BbIDPOCOB aMMmaka M3 XxpaHmnmia.
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Pa3gen 4 OnpeneneHne HaMny4ywWwux AOCTYNHbIX TEXHONOMUM

B cootBeTcTBUM ¢ [JOKTPMHOM NPOAOBONLCTBEHHOM He3onacHocTn Poccuinckon Pepe-
pauum [5] cTpaTerm4yeckon Lienbio NpooBoNbCTBEHHOM 6e3onacHocTu aBngeTcs obecnede-
HWe HaceneHns 6e30nacHON CENbCKOXO3ANCTBEHHOW NPOAYKLUMERN. [[apaHTnel ee fOCTMKEHUS
ABNSETCA CTAbUINBHOCTb BHYTPEHHETO NPON3BOACTBA, a TaloKe HanMn4mMe HeOBXOANMBIX peaep-
BOB 1 3arnacos.

B cBsiau ¢ BcTynneHnem Poccuiickon depepauum Bo BcemmpHyto Toproyto opraHusa-
uuto, yTeepxaeHmem KoHuenumm 4onrocpoYHOro CoLmarnsHO-3KOHOMUYECKOro passntia Poc-
curickon ®egepaumn Ha nepuog o 2020 roga v paclumpeHem cepbl AesTensHOCTN Tamo-
)KEHHOro COH3a, B CTpaHe BO3HMKNa HEOOXOAMMOCTb B KOPPEKTUPOBKE BCEN MOMUTUKU rOCy-
fapcTea, HanpaBneHHon Ha obecneuyeHve BbINOMHEHWN nonoxenun Cornawenus BTO wn
FATT 1994, mexayHapoaHbIX CTaHAapTOB, PYKOBOACTB M pekomeHaauun [2, 11].

B 2012 rogy npomsoLLno asa KpynHENLLIMX 3Ha4YMMbIX COObITUNA B chepe Cenbekoro xo-
3A1CTBa; yTBEpPXAeHa « [ ocyaapcTBEHHasn NporpaMmMa pasBuTKS CEMNbCKOro X03siICTBa 1 pery-
JIMPOBaHMA PbIHKOB CErbCKOXO35IMCTBEHHOW NPOAYKUMM, Chipbsi U NPOAOBONLCTBUSA Ha 2013—
2020 rogbl» (panee — locnporpamma), a Tak ke npuHsaTa CTpaterus passuTus NULLEBON U
nepepabarbiBaroer NpomMbILLneHHoCcTM Poceuinckon degepaumm Ha nepuog ao 2020 roaa [6,
14].

MpuoputeTHLIMK HanpasneHUaMK rocnporpaMMel ABUNMCL B TOM YMCHE Takue Hanpas-
JIEHWNS!, KaK YCKOPEHHOE MMMOPTO3aMeLLieHNe MSICHOW NPOAYKLUM, MOBbILLEHWE €€ KOHKYPEH-
TOCMOCOBOHOCTU Ha BHYTPEHHEM U BHELLHEM PbIHKaX; 3KONOrmsaumsi NpovM3BoACTBa; NOBbILLE-
HUe 3pHEKTUBHOCTM UCTIONB30BaHNSA 3eMENbHbIX PECYPCOB; YKpenneHne puHaHCOBOWM yCTON-
UYMBOCTM NPeanpUATUA arponpOMbILLNEHHOrO KoMnnekca 1 ap. [6].

B HacTosiLee BpeMsi CenbCkoe XO3ANCTBO SIBNSIETCA OAHUM U3 HEMHOrMX BbicTpopac-
TYLLMX CEKTOPOB POCCUNCKON SKOHOMUKN [47].

OcHosow Takoro passuTtus AlNK asunack TexHU4eckas MoaepHU3aLma oTpacnm Npu ra-
paHTMPOBaHHOM M YyCTOMYMBOM CHaGXEeHM HaceneHus cTpaHel 6€30NacHbIM U KA4€CTBEHHBLIM
NPOAOBONLCTBMEM [6] 1 CTPEMIIEHNM K 3KONOrnyeckon 6eaonacHocTu.

3T0 03HaYaeT 3KOHOMUYECKWN [OCTYMHbIE U IKONOMYECcKkM 060CHOBaHHbLIE MPUEMBI U
MEeTOAbl, HanpaBneHHble Ha BHeApeHue pecypcocbeperalowmx u 6e30TXoaHbIX Mpons-
BOACTB, TEXHOMOIMYECKOE NEepeBOOPYKEHNE, NOCTENEHHbIN BbIBOA U3 3KCNNyaTauun npea-
NpuaTUIA C ycTapesLm obopyaoBaHnemM, hopMUpoBaHME TEXHONOTMYECKNX OCHOB YCTOM-
YMBOrO PasBUTUS arponpPOMbILLNEHHOrO Komnnekca Poccunckon degepaunm Ha ocHoBe
npumeHenuna HOT [50].

B cooTBeTCTBMM C OnpeaeneHVeM, NpuBeaeHHbIM B cTatbe 1 deaepanbHOro 3akoHa
Ne 7-3 oT 10 sHeaps 2002 r. «O6 oxpaHe okpyXaroLel cpeably, Haunydwas aocTynHas
TEXHOJOMNA — TEXHOMOMS MPOM3BOACTBA NPOAYKLMM (TOBApOB), BLINOMHEHWA paboT, okasa-
HWS YCRyr, onpegensieMas Ha OCHOBE COBPEMEHHBIX JOCTXKEHWUIA HAyKN U TEXHUKU U HaUIy4-
LLIEro COMETaHMA KPUTEPMEB JOCTIPKEHUA LIeNen oxpaHbl OKpYXXatoLwWwen cpeabl Npy ycnosmn
Hann4yna TEXHNYECKON BOBMOXHOCTU €€ NpUMeHeHust [1]. 3To onpeaeneHne naeHTUYHO onpe-
Aenexuio, ccpopmynuposaHHomy B [upektuse 2010/75/EC 0 NPOMBILNEHHBLIX SMUCCUAX —
OCHOBHOM 3akoHOAaTenbHOM aokymeHTe EC, yctaHaBnmBatolwem 0653aTenbHOCTb NPUMEHe-
Hust HOT ans oTpacnen SKkOHOMUKKM, OTHECEHHbIM K OCHOBHbLIM 3arpsisHUTENSIM OKPY>KatoLLen
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cpedbl Y XapakTepusyroLMMCSs 3HAUUTENbHBIM NOTPEONEHNEM ChIPbEBLIX N SHEPreTUHECKNX
pecypcoB npu NponssoacTee [4].

MoHATNE «TEXHONOMMMY OTHOCUTCS Kak K MCMOMb3yeMbIM TEXHONOMMAM MPON3BOACTBE,
Tak 1 kK cnocobam NPoeKTUPOBaHWS, Co3aaHuUsi, 0BCNyKUBaHUS, yNpaBneHus, SKcryaTaumm n
BbIBOJA NMPEANPUSTMIA U3 aKCMnyaTaLun.

[JocTynHble TEXHONOMMM — 3TO TEXHOSOMM, pa3paboTaHHble B MacluTabax, no3sonsto-
LLMX MX BHEAPUTL B COOTBETCTBYIOLLEN OTPACHN NPOMbILLIEHHOCTM SKOHOMUYECKN U TEXHUYE-
CKM OCYLLECTBMMbIM CMNOCOBOM C y4ETOM COOTBETCTBYHOLLMX MatepuanbHbIX 3aTPaT U Bbirog.

Haunyywmne TexHonormm — 310 TEXHOMOrMK, No3BonsAWmMe Hanbonee apheKTUBHBLIM
cnocobom AOCTNYL OBLLEro BbICOKOro YPOBHS 3allMTbl OKPYXKatoLWen cpefbl B LLEenoM 1 npu
3TOM 06€ecneymnTb BbICOKOE KayecTBO 1 6€30MacHOCTL BbipabaTbiBaeMON NPOAYKLMM.

Takum obpasom, onbIT NnpumeHeHna HOT B EC HenocpeACTBEHHO CBSI3aH C BHeAape-
HVeM B CTpaHax — YneHax EBponenckoro cotoaa cucTeMbl KOMMMEKCHBIX MPUPOS0OXPaHHBIX
paspeLUeHniA ANA KIOYeBbIX MPEANPUSATUIN — 3arpAasHUTENen okpyatoLlen cpeapl. Mpu sTom
B Aupektnee 2010/75/EC peyb MAET O TEXHONOMN B Hanboee LWMPOKOM €€ CMbICNe — Tex-
HOMOTMM Kak COBOKYMHOCTM MeTogoB o6paboTkM, W3roTOBNEHUS, WU3MEHEHUA COCTOAHUS,
CBOWCTB, POPMbI, CbIpbs, MAaTEPNanoB, NPMMEHSIEMbIX B NpoLecce NponssoacTea Ana nony-
YEeHWUs1 rOTOBOM NMPOayKumm [66].

Ans noHMManusa koHuenuum HOT B uenomM v HanpaeneHUn ee NpPakTU4eCKoro Npume-
HeHusa B Poccuiickon depepauum LenecoobpasHo NpUBECTM NepeyeHb KpUTEPUEB, B COOTBET-
CTBWW C KOTOPLIMW CMEAYET OLEHNBATb, ABMNSETCS N faHHas TEXHONOMS Hauny4Lwen 4oCTyn-
HOWM TexHonornen. K uncny Takmx OCHOBHbIX, HO HE MCYEPMbIBAKOLLMX OTHOCHATCS:

- paumoHansHoe noTpebneHne Cbipbs, Matepuarnos 1 Boabl (pecypcocbepeskeHme);

- obecneyeHne BbICOKON 3HEeProaheKTUBHOCTY;

- NPMMEeHEeHWe MarnooTXOAHbIX UM GE30TXOLHbIX NMPOLIECCOB;

- XapakTep 1 ypoBeHb HEraTMBHOIO BO3LENCTBMSA Ha OKPYXaloLLylo Cpefly U BO3MOX-
HOCTb CHWKEHWSA YAEIbHbIX 3HAYEHUA SMUCCUIA, CBSI3aHHDBIX C MPOLIECCOM,

- UCMONb30BaHWEe B TEXHOMOMMYECKMX MpoLeccax BELeCTB, KOTOPble B HAMMEHbLLEN
CTEeMNeHn onacHbl ANA YEnoBeKa W OKpPYXKatoLen cpelbl, U 0Tka3 OT UCMONb3oBaHUSA 0cobo
OnacHbIX BELLECTB;

- CHWKEHME BEPOATHOCTUN aBapUii U MHLMAEHTOB, CBA3aHHbLIX C NPOU3BOACTBOM,

- BO3MOXHOCTb pereHepaum 1 NMoBTOPHOrO UCMOMb30BaHWUS (PELMKIIMHIA) BELLECTB,
NMPUMEHSAEMbIX B TEXHONOMMYECKMX NpoLieccax, B TOM Y1Cne B cocTaBe 06pasytoLLMXC OTX0-
A0B;

- CBMAETENLCTBa NpedblAyLero yCrnewHoro NPMMEHEHNs B NPOMBILLIIEHHBbIX MacLuTa-
Bax conocTaBMMbIX MPOLIECCOB, YCTAaHOBOK, 000PYAOBaHUS, METOLOB YNPaBMeHUs;

- CPOKM BBOAA B SKCMNyaTaumo ANs HOBbIX U CYLLECTBYHOLLMX YCTAHOBOK,;

- 3KOHOMUYECKasi MPUEMNEMOCTb ANS OTPACIA 3KOHOMUKMN.

Onpegpenenve HAT B obnacty npumeHeHns HacTosiLero cnpaeoyvHvka HAT nposogm-
NoCb Ha OcHoBaHuK MNpaBun onpegeneHns TEXHONOMMN B Ka4eCcTBe Haunyyllen SOCTYMNHON
TEXHOMNOrK, a Takke paspaboTky, akTyanmuaaumm u onybnmkosaHus MHMOPMaLMOHHO-TEXHM-
YECKUX CMPaBOYHWUKOB MO HaUMy4YLIMM AOCTYMHbIM TEXHONOMMSAM, YTBEPXAEHHbIM NOCTAHOB-
nenvem lMNpaeutensctea Poccuiickon Pegepaumm ot 23 pekadps 2014 r. Ne 1458 [1] n ¢ yye-
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TOM METOANYECKNX PEKOMEHAALMIA MO ONPEAENIEHNIO TEXHOMNOMMWN B KAYECTBE HaunyuLlen no-
CTYNHOW TEXHOMOMMW, YTBEPXAEHHbBIX NPUKasoM MUHUCTEPCTBA NPOMBILLIIEHHOCTY U TOProBIu
Poccuiickon degepaumm ot 31 mapta 2015 r. Ne 665 [16].

OnpepeneHne TeXHONOMMYECKMX NpoLeccoB, 0BopyaoBaHUS, TEXHUYECKUX CrocoboB,
metogos B HAT ocywecTBnANOCh YneHammn TeXHUYeckon paboyen rpynnon «MHTeHcMBHOE
passegenue cauHen» (TPI 41) B npouecce pa3paboTku HacTosLero cnpasodHnka HAT.

Mpwv onpeaeneHnn TexHoNorMn, B TOM YACHE TEXHOMOMMYECKOro obopyaoBaHus, B Ka-
yectee HOT yuntbiBanuce cneayrowme kputepum [1]:

HaVMEHBLLUIA YPOBEHb HEraTVBHOIO BO34ENCTBUS HA OKPYKaIOLLYHO Cpeay B pac-
YeTe Ha eaunHULYy BpeMeHU M ob6beM NpPoM3BOAUMON NMpoayKuuu (ToBapa) nbo CooTBET-
CTBME APYIMM MoKasaTensm BO3LENCTBUA Ha OKPYXatoLLyto cpesly, NPeayCMOTPEHHbBIM MEX-
AyHapogHbiMu gorosopamu Poccuickon deagepaumu;

3KOHOMUYECKasa 3PEKTUBHOCTb BHEAPEHUA M SKCMITyaTaLmum,

NPUMEHEHNE PECYpPCOo- N 3HeprocGeperarowmx METOAOB;

nepvop BHeApEHUS,

BHEJPEHUE TEXHONOrMYECKNX NPoLEeccoB, 06OpPyAOBaHNSA, TEXHUYECKMX CrOCO-
60B, MeETOAOB Ha AByX U 6onee o6bekTax B Poccunckon egepaumm, oKkasbiBatoLLMX HeraTme-
HOE BO3AENCTBUE Ha OKPYXAIOLLYIO Cpeay.

Ha ocHoBaHuu ykadaHHbIx «[paBun onpeaeneHns TEXHOMOMM B KAYeCTBE HaunyuLlen
LOCTynHOW TexHonorum» [1] n «MeToanyeckmx pekomeHgaumi no onpeaeneHnto TEXHONormm
B Ka4eCTBe Hauny4llen LOCTYMHOM TexHONorny [16] npu paspaboTke HACTOSALLEro cnpaBoy-
Huka HOT Gbinv onpepeneHbl HaUMyyLWwMe AOCTYMHbIE TEXHONOMUN B CBUHOBOAYECKMX XO35IM-
cTBax:

- TEXHOMOMM COAEPXKaHNA XPAKOB-NPOU3BOAUTENEN;

- TEXHOMNOMMN COAEPXKAHNS XONOCTbIX, YCNOBHO-CYMOPOCHbIX, CYMOPOCHBIX CBUHO-
MaToK;

- TEXHOMNOMMN COAEPXKAHNS MOACOCHBLIX CBUHOMATOK,;

- CMCTEMbI BbIPALLMBaHWSA NMOPOCAT-OTbEMBILLEN;

- TEXHOMNOMM BbIpaLLMBaHNA PEMOHTHOIO MOJIOLHSKA CBUHEN;

- TEXHOMNOMN COAEPXKAHNS CBUHEWN Ha OTKOPME;

- TEXHOMNOMMW yAaneHusi, TPaHCNopPTUPOBaHWSA, MOAFOTOBKA K WCMOMb30BaHMIO,
XpaHeHWs N BHECEHWUSI CBUHOIO HaBo3a.

MokazaTenu TexHOMOoruK, KoTopble onpefeneHsl B kadectee HAT npu MHTEHCUBHOM
pasBefeHVn CBUHEN, NpeacTaBneHbl B pasaene 3, a B Mpunoxenusx b n B npueeaeHsl ocHoB-
Hbl& TEXHWUYECKMNE, SKOTOTMHECKME N MHbIE NOKa3aTeny TEXHONOrMYECKNX NPOLIECCOB, COOTBET-
CcTBYOWMX Kputepmsam HAT npy NponsBoacTBE CBUHUHBI.
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Pasnen 5 Haunyuwue AOCTYNHbIE TEXHONOTUN

HannyJwas [oCTynHas TeXHONMorns — TEXHONMOrMA NpPoM3BOACTBa NpoAayKuvn (Tosa-
pOB), BbIMOMNHEHUSI paboT, OKa3aHWsA yCnyr, onpeaensiemas Ha OCHOBE COBPEMEHHBIX AOCTU-
XKEHWIA HAYKM N TEXHWKW W HaUITyYLLEro COMETaHNA KpUTEPUEB AOCTVKEHUS Lienemn oxpaHbl
OKpYXaloLLEen cpefbl NPY YCNOBAM HANUYNA TEXHUYECKON BO3MOXKHOCTM NpUMeEHeHus. [4, 28,
30, 59]

B naHHom pasgene HOT paccmaTpuBaroTcsl Kak HOBble peLLeHWsl, HanpaBneHHble Ha
3alUTY O4HOMO M3 KOMMOHEHTOB OKPYXKalOLWEW CPpeAbl UMM Ha pelleHne KOHKPETHOW npo-
6nembl.

TexHonormm oTHocunmceb k HOT npyn COOTBETCTBUM CNEAYIOLLUM KPUTEPUAM:

¢ PaumoHanbHoe notpebrieHre Cbipbsi, MatepyarnoB 1 Boabl (pecypcocbepexeHue),

¢ [TpyMeHeHe ManooTxoAHbIX U 6€30TX0AHBIX NPOLECCOB;

o XapakTep U ypoBeHb HEraTMBHOIO BO3AEMCTBUS Ha OKPYXAIOLLYIO CPeay, U BO3MOX-
HOCTb CHWKEHWS YAETIbHBIX 3HaUYEHUA SMUCCUIA, CBA3AHHBIX C MPOLIECCOM;

« /icnonb3oBaHye B TEXHOMOMMHYECKMX MPOLIECCax BELLIECTB, KOTOPbIE B HAMMEHBLLIE CTEMNEHN
onacHb! 419 YENOBEKa U OKPYXXaIoLLIEN cpefibl, N OTKa3 OT 0coBo OnacHbIX BELLECTB,

© BO3aMOXHOCTb pereHepaLmm 1 NOBTOPHOO UCTIONbL30BaHUS (PELMKITMHIA) BELLIECTB, MPUMEHST-
€MbIX B TEXHOIOMYECKUX NpoLieccax, B TOM YMChe B cocTaBe 00pasytoLLmXCs OTXOA0B;

o CB/aeTensCTBa NpeabigyLero yCrneLwHoro NPUMEHEHNS B NPOMBILLIIEHHBIX MacluTabax
COMOCTaBMMbIX MPOLIECCOB, YCTaHOBOK, 000pYAOBaHNS, METOAOB YNPAaBNEHUS,

o Cpoku BBOAA B 3KCMIyaTaumio AN HOBbIX M CYLLECTBYHLLNX YCTaHOBOK;

* DKOHOMMYECKasn NPUEMIEMOCTb AJ1S OTPAcin SKOHOMUKN.

Ha ocHoBaHun «[Mpaevn onpefeneHnst TEXHOMOMMN B KAYECTBE HaumyudLlen JOCTYNHOM
TexHonorum» n «MeToguuecknx pekomeHaaum No OnpefeneHnto TEXHOMOMMN B KayecTBe
Havny4Lwen JOCTYNHOW TexHonormy» [19-22] 6binm onpeaeneHbl Hamnyywme AOCTYMNHbIE Tex-
HOMOrNM B CBUHOBOAYECKMX XO3ANCTBAX:

o TexHonormsa coaepxaHnst XpsiKoB-Mpon3BoaUTENEN;

o TexHororsa CoaepaHnsi XonoCTbIX, YCIIOBHO-CYMOPOCHbIX, CYrNOPOCHbBIX CBUHOMATOK;

o TexHOnornst cogepkaHns NOACOCHbLIX CBUHOMATOK;

¢ C/CTEMBI BbIpallMBaHNS MOPOCSAT-OTbEMbILLEN;

¢ TexHonorns BeIPaLLMBaHNSA PEMOHTHOrO MOSOAHSIKa CBUHEW,

e TexHonorns coaepKaHns CBUHEN Ha OTKOPME;

« TexHonoruns nepepaboTku, XpaHeHUs U BHECEHWS HaBO3a.

B pasgene 5 cnpasoynmka HOT npeactaBneH nepeyeHs HAOT, NoaroToBneHHsIN B pe-
3ynbTaTe OLEHKM TEXHOMOMMIN, MPUMEHSIEMbIX MPW MHTEHCUBHOM Pa3BefeHNN CBUHEN, OXapak-
Tepu3oBaHHbIX B pasgenax: 2, 3, 4 HacToswero cnpasoyHmka HAT.

OueHka TexHoMorm NpoBefeHa no AaHHbIM 114 aHKeT NPOMbILLNEHHBIX NPEeANPUATUN,
OCYLLECTBMAILWMX MHTEHCMBHOE passefeHue cemHen B Poccuiickon depepaumn.

O6paboTka oTpacneBbix aHKET nokasana, YTo B CBMHOBOAYECKUX MpeanpusaTuax Poc-
curickon Pefepaumnm NpesCcTaBneHo CTAHOYHOE N TexHomormyeckoe obopyaoBaHue pasnnd-
HbIX PMPM Npor3BoAMTENEN/NOCTaBLUMKOB. Tak, B aHKeTax PecrnoHAEeHTbl OTMETUMN: Cepuii-
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Hoe oTeyecTBeHHbIe U 3apybexHoe obopynosaHue neproga 70-x-80-x rogoB NpOLUIOro CTo-
netusa 5,4%, Gonblias yacte npegnpusatui 94,6% ocHalleHa CoBpeMEHHbIM 3apyOexHbIM
oBopynoBaHeM.

OCHOBHOW NpOM3BOACTBEHHbIA NPOLECC NOMyYeHWs TOBAPHOW NPOAYKLUMM CBMHOBOA-
CTBa pasfeneH Ha LMKkl BOCNPON3BOACTBAE, AOpaLUMBaHNS U OTKOpMa/BblpallMBaHus, B CO-
OTBETCTBUM C KOTOPbIM OPraHM30BaHbI Liexa BOCNPON3BOACTBa, AopalumBaHus 1 oTkopma [30,
39, 43, 44, 59]. Cxema TeXHONOrM4YECKOro NpoLEecca Npon3BoACTBa CBUHWUHLI, OTOBpaxatoLas
B3aUMOCBA3b MEXAY npoLeccaMu npueeaeHa Ha pucyHke 5.1.1.

MNepBbIM 3Tan: Bocrnpou3sodcmeo - BKNOYAET B cebs copepaHne XpakoB-nponsso-
AVUTEenen, Nony4yeHne OT HUX CNePMbl ANt OCEMEHEHUS 1 MPOAEXN, MOATOTOBKY CBMHOMATOK U
PEMOHTHbIX CBMHOK K OCEMEHEHMWIO, HEMOCPEACTBEHHO OCEMEHEHWE, CYMOPOCHBIA NEPUOA,
MOAFOTOBKY K OMOPOCY, OMOPOC U NMOACOCHBLIN Nepuog. MNepBbI 3Tan Npov3BoACTBa, BKIOYaeT
Lex OCEMEHEHMs, LexX CynopoCHOCTM, Lex onpoca. OnucaHne TexHONOrM4eckoro rnpowecca
aTana npvBeeHo B pasgerne 2.

Bropou atan: JopawiugaHue - 3T0 Nepvog BblipaLLMBaH/sa MOpOCHT nocne oTbema. lNo-
POCSIT Maccom 6-8 Kr NepeBOAAT Ha Y4acToK AopalLMBaHUS, rAe OHU HaXOAATCH CEMb-BOCEMb
Hefenb UNn 4o AOCTMXEHNS nmn Macesl 25-30 kr. Cogepxarcs nopocsita B rpynnoBbIX CTaH-
kax. OnucaHve TeEXHONOrMYECKOro NpoLecca drana NpuBeaeHo B pasaene 2.

Tpetun atan: OmKopM - 3TO BbIPaLLMBaHWE CBUHEN [0 YCTaHOBMNEHHbLIX BECOBbIX KOH-
avumi. o gocTxkeHnn nopocsitamm Maccel 25-30 Kr X NepeBoasAT Ha y4acToK OTKopMma, rae
OHM COLEPXKaTCA B TEYEHNE TPEX MeCALEB B rPynnoBbIX CTaHkax. Ha macokombuHar otnpae-
nstoT nopocsat maccon 100-110 kr, MHOrME NPOU3BOAUTENN CBUHUHBLI OTKAPMVBAKOT CBUHEMN
no 120-125 «r.

BbipawusarHue — BblpalliMBaHWe PEeMOHTHOrO MOJNIOAHSKa ANS 3aMeHbl OCHOBHOMO
CTafa XpsaKoB U cBMHOMATOK. Mo gocTuxeHun nopocaTamm maccel 30 Kr X NepeBoaAT Ha yya-
CTOK PEMOHTHOIO MOJIOAHSIKA, A€ OHW CoAepXaTcs B rpyrnnosbix cTaHkax. OnncaHue TexHo-
JIOrM4YeCcKoro npouecca stana NpMBeAeHo B pasaene 2.
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PucyHok 5.1.1 — O6was cxema onncaHus TEXHOOTMYECKoro npouecca
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OCHOBHOW CTPYKTYPHOWN eAMHWLIEN MOTOYHOrO NMPOU3BOACTBa CBUHUHbLI SBMAETCS TeX-
Honormnyeckas rpynna. [43, 44]

[Jeneruve cTaga Ha rpynnbl COOTBETCTBYHOLLErO BO3pacTa 1 hr3nMonorm4eckoro CocTo-
SIHUS MO3BOSSIET CTaHAaAPTM3MPOBATL YCMOBUS COAEPXaHUsi XMBOTHbIX. Hanpumep, Ha
y4acTke BOCMPOWM3BOACTBa TEXHONOrMYeckas rpynna cBMHoMaTok hopmmupyeTca npu oceme-
HEHWW 1 COXPaHseTCs 4O OTbeMa NopocsT. Ha yyacTke gopalimMBaHns NopocsTa, Nony4YeHHble
OT CBMHOMAaTOK OfHOW TEXHOMOMMYECKoW rpynnbl, Takke obpasyroT CBOK TEXHOMOMMYECKYHO
rpynny, KoTopasi COXPaHsIETCS NPW UX JarnbHenLwel nocTaHoBKe Ha oTkopM. OCoBEHHOCTU Tex-
HONOrMYECKON rpynMbl 3aKNHOYaTCs B €€ LENOCTHOCTM U BbICOKOWM CTaHAapTM3aLmMm Norono-
BbS. TEXHOMNOIMYECKME rpynmbl POPMUPYIOTCH YEPES ONPEASNEeHHbIA NEPNOA BPEMEHW — PUTM
Npom3BOACTBA, KOTOPOMY KpaTHa ANIUTENLHOCTL BCEX NPON3BOACTBEHHBIX NPOLIECCOB.

APXNTEKTYPHO-CTPOUTENBHBIE pPeLLeHns (epM U KOMMIEKCOB MMEIOT ABa WUCTIONHEHUSA
— OJHOMIOLLaA04HOE (3aMKHYTBIA LMKIT) 1 MHOronnowaaovHoe (Mynstucant). ins nepeoro
XapakTepHO pa3MeLLieHNe BCEX LIEXOB M yYacTKOB B OTAENbHbIX 3AAHNAX HA OAHON Nnowagke,
A9 BTOPOro — pa3melleHne OTAENbHbIX 30H COAEPXKaHUS XXUBOTHBIX HA ONpeAeneHHOM pac-
CTOSIHUM APYT OT Apyra (A0 HECKOMBKUX KUTIOMETPOB).

AHanus paHHbIX, NpUBEAEHHbIX B OTPacNeBon aHKeTe rnokasar, YTo K O4HOMMNOLLaA04-
HbiM komnnekcam otHocutca 30,5% npeanpuatvi, K MHoronnowaaovHsiM — 12,9%, no
ocTarnbHbIM U3-3a OTCYTCTBUSA AaHHbIX BbIBOA CAENATh HEBO3MOXHO.

B npoLiecce passeaeHns CBUHEN 1 NPOU3BOACTBA CBUHOBOAYECKOW NMPOAYKLMU BCE TEX-
Honorn4eckne NOANPOLIECCHI CBA3aHbl Mexay coboi, U3nMonornyeckoe CoCcTosiHUE CBUHO-
MaTK1 onpefenseT ee HaxOXAeHNe Ha ONPeAeneHHOM yJacTke NPOM3BOACTBEHHOMO LMKIIA.
[39, 44, 59].

NHdopmaums o6 oTaensHeIx Nnognpoueccax B 3Tanax TEXHONOMMYECKOro npoLecca Ha
CBMHOBOAYECKMX NpeanpuaTuax Poccuinckon Pegepaumm (Mo oTBETaM PECMOHAEHTOB) NpvBe-
AeHa B Tabnumue 5.1.1.
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Tabnuya 5.1.1 — OnncaHne 3TanoB TEXHONOIMYECKOro npoLecca

BxogHon noTok

Ortan npouecca
(noanpouecca)

BbixoaHoOM NOTOK

OCHOBHOE TeXHONorn4yeckoe
o6opyaoBaHue*

AMuccun

Xpsikn-npounssogu-
Tenu

OneKkTpoaHeprus,
NPVPOAHLIN ras, ro-
ptoyecmasoudHble Ma-
Tepuansl

MepBbI 3Tan. Boc-
Npon3BOACTBO.

nponsBogUTENeNn.

CopepxaHue XpsiKoB-

Cnepmonpoaykums.
BpeaHbie rasbl, BblaensaemMbie npu
AblXxaHuu, aedekaymm n Moyenc-
nyckaHuu, 3anbiNneHHOCTb N MUK-

pobuornoruyeckas 3arpasHeH-
HOCTb BO3jyXa.
Hagos.

KonuuecTtBo 3ganun — 1,
AnuHa — 57, wnpuHa — 18, BbicoTa —
4,2 M. KONM4ecTBO CTaHkoB — 90, KONUYECTBO
psgos — 5

BbiGpochkl B atmocdpepy ra-
30B, BblaensieMbix B Npo-
Lecce X13HeaeaTenbHOCTH
XXMBOTHbIX, HABO3, NbiNb.
LLIym OT XMBOTHBIX, TEXHO-
Inoruyeckoro o6opyaoBaHus,
TpaHcnopTa.

CBuMHOMAaTKM B pas-
HbIX ousnonoruye-
CKUX COCTOSIHUSAX

OnekTpoaHeprus,
NPUPOAHLIN ras, ro-
ptoyecmasoyHble mMa-
Tepvansl

MepBbIY 3Tan. Boc-
MpPOM3BOACTBO.
CoaeprxaHue xono-
CTbIX CBMHOMATOK,
YCIOBHO-CYNopoc-
HbIX, CYMOPOCHbIX
CBMHOMATOK.

Mepvoa oxugaHus NpoayKLuuw.
BpeaHble rasbl, BbiaensieMble npu
AbIxaHun, aedexkaumm u Moyenc-
nyckaHuu, 3anbinNeHHOCTb U MUK-
pobuonoruyeckas 3arpsisHeH-
HOCTb BO3AYyXa.
HaBo3s

KonuuecTtBo 3gaHun — 2,
AnuvHa — 85, wnpuna — 22, Bbicota — 4,6 M.
KONUYECTBO MHAUBUAYaNbHBIX U FPYNMNOBbLIX
CTaHKkoB — 624, KONUYecTBo psJoB — 7

Bbibpockl B atmocdepy ra-
30B, BblAenseMbIX B Npo-
Lecce XU3HeAeaTeNbHOCTH
XMBOTHbIX, HABO3, NbiNb.
LLlym OT XMBOTHBIX, TEXHO-
Inoruyeckoro o6opyaoBaHus,

TpaHcnopTa.

CBMHOMAaTKWN NoACOoC-
Hble, nopocaTa

OneKkTpoaHeprus,
NPUPOAHbIN ras, ro-
ptoyecmasoyHble mMa-
Tepvanbl

MepBbIA 3Tan.
Penpogykuus.
[NoacocHbIe CBUHO-
MaTKy C MOPOCSTaMuU.

Mopocara.
BpeaHbie rasbl, Bblaensgemblie npu
AblxaHuu, gedekaymmn n movenc-
nyckaHuu, 3anbInNeHHOCTb U MUK-

pobuonoruyeckas 3arpasHeH-

HOCTb BO3gyXa,

Tennosas aHeprusi npu oborpese
NnopocaT.

Hasos

KonwnuecTBo 3gaHuin — 8,
AnuHa — 48, wnpunHa — 16, Bbicota — 4,5 m.
KONMUYECTBO MHAMBUAYambHbIX CTAHKOB B CEK-
uum — 64, konnyectso pagos — 10

Bobi6pockl B atmocdepy ra-
30B, BblAENsSIEMbIX B Npo-
Lecce X13HeAeaTeNbHOCTH
)KMBOTHbIX, HABO3, Mbirb.
LLlyM OT >KMBOTHbIX, TEXHO-
Inornueckoro o60pyaoBaHuA,

TpaHcnopTa.

MopocsaTa-oTbeM-
bILLK, NOPOCATa Ha
JopalimsaHm

OneKkTpoaHeprus,
NPUPOAHLIN ras, ro-
ptoyecmasodHble Ma-
Tepuanbl

Bropou atan. Cogep-|
»KaHWe NopoCHAT-OTb-
eMbILLEN, MOPOCAT Ha
AopalymBaHuu.

Mepwog oxngaHns NPoAyKUUK.
BpeaHble rasbl, Bblaenaemble npu
AblXaHuu, gedekauymm n Movenc-
nyckaHuu, 3anbineHHOCTb U MUK-
pobuonoruyeckas 3arpsisHeH-
HOCTb BO3AyXa.
HaBos

KonnuecTtBo 3ganuin — 2,
AnvHa — 45,5, wnpuna — 16,5, Bbicota —
4,5 M. KONUYECTBO rPYNNOBLIX CTAHKOB
B CEKLUMM — 9, KONNYECTBO PSA0B — 7

Bbi6pockl B atmocdepy ra-
30B, BblAensieMbiX B Npo-
Lecce X13HeAeaTeNbHOCTH
YKUBOTHBIX, HABO3, Nbifb.
LLlym OT XXMBOTHBIX, TEXHO-
Inormyeckoro obopyaoBaHus,

TpaHcnopTa.
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BxoaHon noTok

3Jran npouecca
(noanpouecca)

BbixoaHoOW NOTOK

OCHOBHOE TeXHOonorm4yecKoe
ob6opyaoBaHue*

Smucens

CBUWHbU Ha OT-
Kopme, Bapocnbie
CBUWHbM (6paKk)

OnekTposHeprus,
NPUPOAHBLIN ras,
roproyecMasoyHble
marepuansl

TpeTun aran. Co-
AepxxaHne oTKop-
MOYHOrO MOroa-
HsIKa,
Bbl6pakoBaHHOro

noronoBbs CBUHEMN.

ToBapHbIA MOMNOAHSIK KMBOW
maccon 90-110 kr. CBMHbYM ANA
ybos xuson maccoun 150-
170 «r.

BpeaHsble rassl, Bbigensiemble
npu AbixaHuu, gedekauyum n
MouyeucnyckaHum, 3anbineH-
HOCTb M MUKpoGuonornyeckas
3arpsAsHEHHOCTb BO3ayXa.
Hasos

KonuuectBo 3gaHuin — 12,
AnvHa — 50, wmpuHa — 15,5, BbicoTa —
4,7 M. KONMYECTBO IPYNNOBbIX CTAHKOB
B CeKLmmu — 6, KonnyecTso psaos — 33

Beibpockl B atTmocdepy
rasos, BblJEMsieMbIX B
npouecce XusHegeaTerb-
HOCTM XMUBOTHbIX, HABO3,
Nbisb.

LLlym OT XXMBOTHBIX, TEXHO-
nornyeckoro obopyaosa-
HWS, TpaHcnopTa.

PeMOHTHbIN MO-
NOAHSK

OnekTpoaHeprus,
NPUPOAHLIN ras,
roplYecMasoyHbIe
marepuarbl

TpeTun atan.
CogepxaHuve pe-
MOHTHOrO MOJOA-

HsKa

PeMOHTHbIM MonogHsK. MNne-
MEHHOW MOMOAHSAK.
BpeaHble rasel, Bolaensembie
npw ablxaHum, gedekaymm n
MoyeuncnyckaHum, 3anbineH-
HOCTb M MUKpoBuonornyeckas
3arpsi3HEHHOCTb BO3AYyXa.
Hagos.

KonunuecTtBo 3gaHun — 4,
AnuvHa — 36,4, wupuHa — 13, BbicoTa —
4,2 M. KONMYECTBO FPYNNOBbIX CTAHKOB
B CeKuymm — 4, konuuecTao psaos — 40

Bei6pockl B atmoctepy
rasos, Bblgensembix B
npouecce xusHegeaTenb-
HOCTM XMBOTHbIX, HABO3,
Nbinb.

LLlym OT XMBOTHBIX, TEXHO-
noruyeckoro obopyaosa-
HUs1, TpaHcnopTa.

MonogHsK Ha KOH-
TPONbHOM OTKOpME
1 BblpalyMBaHun

OnekTpoaHeprus,
NPUPOAHBIN ras,
roptoyYecMasoyHble
Marepuansl

TpeTun atan.
KoHTponbHoe BblI-
pawusaHve mo-
NOAHsKa Ha ane-
BEpe.

PeMoHTHbIN MonoaHsik. [ne-
MEHHOW MOMNOAHSIK.
BpeaHble rasel, Bblgensiemble
rnpv gbixaHuv, gedekaumm n
Moyeuncnyckanmm, 3anbinen-
HOCTb M MUKpoBUonornyeckas
3arpsisHeHHOCTb BO3ayXxa.
Hasos

KonunvecTBo 3gaHmin — 1,
AnvHa — 58, wupuHa — 17,6, BbicoTa —
4,2 M. KOMMYECTBO IPyNMNoOBbIX CTAHKOB

B CeKUumM — 8, KonNn4yecTeo psifos — 8

Bbibpockl B atmocdepy
rasos, BblensieMbIX B
npouecce xusHeaeaTenb-
HOCTW XXMBOTHbIX, HABO3,
nbisb.

LLym OT XXMBOTHbIX, TEXHO-
nornyeckoro obopyaosa-
HWS, TpaHcnopTa.
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OkoHnyaHue mabnuupi 5.1.1

BxoaHon noTok

dran npouecca
(nognpouecca)

BbixoaHowm noTok

OCHOBHOE TexHornoru4yeckoe
obopynoBaHue*

SMuccus

PeMOHTHbIN MO-
NOAHAK

OnekTpoaHeprus,
NPUPOAHLIN ras,
ropto4ecmMasoyHble
marepuansi

CopepxaHve
Ha KapaHTuHe

Mepuog, oxuaaHnsa NpoayKUMK.
BpeaHble rasbl, BblaensemMble
npu gblxaHuu, gedekaum n
MouYencnyckaHum, 3anbines-
HOCTb W MUKpoBuMonornyeckas

3arpsaAsHeHHOCTb BO3ayXa.
HaBo3

KonuyecTso 3aaHum — 2,
AnvHa — 27, wupuHa — 16,7, BbicoTa —
4,6 M. KONUYECTBO rPYMMNOBbIX CTAHKOB
B cekyunn — 4, Konn4ecTao psgos — 13

BeiGpockl B atmocdepy
rasoB, BblAENsSEMbIX B
npouecce Xn3HeaeaTernb-
HOCTU KMBOTHbIX, HABO3,
Mnbinb.

LLIym OT XKMBOTHbIX, TEXHO-
norm4yeckoro obopygoBa-
HWS, TpaHcnopTa.

aHKemsbl

VicmoyHUK: Ha ocHoge cbopa OaHHbIX npednpusmul ompacnu

MMpumeyvarue: * pasmepsi 30arHull, konudecmeo cexyud, psdos U CMaHKos, 8bipaXxeHo 8 CPEOHUX 8eIUYUHAX 10 pe3y/ibmamam aHanusa ompacnesoli
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AHanuampyemMble TEXHOMOMMN paccMaTpyBasivck B COOTBETCTBUU C KPUTEPUAMM AOCTU-
KEHWA Lieneln oxpaHbl OKpyXatoLwern cpefbl AN onpeneneHns Haumy4llen 4OCTYNHON TEXHO-
norun, NnpBeaeHHsIMK B PefepansHoM 3akoHe « 06 oxpaHe OKpyxaroLen cpeabl:

. O6bemsbl BHegpeHWs TexHonorum B Poccuiickon Pepepauum.

. HauMeHbLUUIA ypOBEHb HEraTUBHOMO BO3AEMCTBUS Ha OKPY>KAIOLLYIO Cpeay.
. CoumanbHble akTopb..

. OkoHoMun4eckas abdekTUBHOCTL BHeApPeHNs 1 akcrinyataumm HAT.

. MpumeHeHne pecypco- n aHeprocteperarLLmx METOAO0B.

. Mepwvog sHeapeHma HAT.

KaxgblA aTan TexHOMNOrMYeckoro MpPOM3BOACTBA CBUHMHbI paccMaTpuBaeTCcs  Kak
«BxopHon noTtok» — «3Tan npouecca» — «BbixogHol NoToky — «OCHOBHOE TeXHOMornye-
ckoe obopyaosaHue. [20, 22, 28]

B aHkeTe npepycMaTpuBanicb NokasaTenu, XapakTepuayrLme HagexHOCTb 1 SKOHO-
MUYHOCTb 060OPYLOBaHMS, a Takke ero BO3LENCTBME Ha OKPYXaIoLLYIO Cpeay.

MpuMeHeHne NHTerpMpoBaHHOro nogxoaa no onpeaenenuvro HAT

OueHKy Hamny4wmx AOCTYMHbIX TeXHoNnornn nposogunv cornacHo FOCT P 56828.8-
2015 [19-22].

B nepsyto ouyepefb paccmaTpuBanca KpUTepui NPOMBbILLITEHHOTO BHEAPEHWS NpoLec-
coB, 00opynOBaHNS, TEXHUYECKMX cnocoboB, MeTOA0B Ha ABYyX 1 Bonee obbekTax B Poccuin-
ckon Pefepaumm, 3aTem ocTanbHble KPUTEPUN.

TexHonorum, oTHocsiwmecs k HAT, npu paseBeaeHnn CBUHEN, NO3BONSIOLLME COKPaTUTD
notpebneHre cbipbs, BOAbI, SHEPrMKU, CHU3UTL AMMCCUN B OKPY>KAIOLLYHO Cpeay n obpa3oBaHne
OTXOLOB, NpuBeAEHbI B Tabnvue 5.2.1.

BbiBoAbI M0 HAUINYYW UM AOCTYMHLIM TEXHONOMUSIM
JaHHble Bbioabl Mo HAT oxBaTbiBaloT criefytoLme NponsBoACTBEHHbIE-POLECCHI NPy
pasBefeHUn CBUHE 1 NPOMN3BOACTBE CBMHOBOAYECKOM NPOAYKLMNM:

. CurcTemMa 3KonMorm4eckoro MeHeXKMeHTa.

. YnpaeneHvne marepuanbHbIMM pecypcaMm 1 Haanexalas opraHM3auma npous-
BOACTBOM.

O YnpaBneHue KopMneHnem.

. YnpaBeneHne BoAHbLIMW pecypcamu, CTOYHbIMU BOAAMU, HABO3OM.

. YnpaBneHve cuctemoin noTpebneHns 3HEepreTUHECKMX pecypcoB U 3Heproad-
PEKTUBHOCTBLIO.

. YnpasneHne CHbKeHneMm BbIOpocoB B atmocdepy.

. YnpaBneHne cucTemon KOHTPOIS KIMHOYEBbIX NapaMeTpoB NPOLIECCOB NPON3BOS-
cTea.

. YnpasneHue cuctemon obpalleHns ¢ oTXoaamun.
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Tabnuua 5.2.1 — lMNepedeHb TexHONOrMM, oTHocAWmMXca kK HOT, npn passegeHnn CBUHEN

HaunmeHo-
BaHue
paspena

MeTtoan/O6opynoBaHue

MpumeHu-
MOCTb

5.1

Copep:kaHue XpAKOB-NPOU3BOAUTENEN.

Liex pasmeLleHuss XpsikoB-NMPOU3BOAUTENEN OCHALLEH UHAMBUAYamNb-
HbIMU CTaHKammu 06eCneynBatoLLMMM KaKLOM0o Xpsika NioLagblo 7 Mm>

LLnpoko npu-
MeHSIeTCA

5.1

CoaepxaHue XOrocCTbIX, YCNMOBHO-CYNMOPOCHbLIX, CYMOPOCHbLIX
CBUHOMATOK.

TexHonorns coaepXaHns XonocCTblX N YCHOBHO-CYNOPOCHbBIX U Cyno-
POCHBIX CBMHOMATOK NpeaycMaTpusBaeT, 06ecrneyeHne >XUBOTHbIM
BO3MOXXHOCTU HOPMAarbHOro (PU3MONOrMYECKOro COCTOSIHUS U Mpu-
xoaa B oxoTy. CTUMyNMpPOBaHNE OXOTbl, CBOEBPEMEHHOE OCEMEHE-
HME N KOHTPOMb CYMOPOCHOCTU CNOCOBCTBYIOT NMOCTOSAHHOMY MOny4e-
HWIO NPOAYKLMM (MOPOCKT).

LLnpoko npu-
MeHsaeTcA

Llex ocemeHeHuns oCHalleH MHAMBUAYarbHbIMW CTaHKaMn C KOPMYLL-
KOM U MOWNKOW, AOMONHUTENBHO A03aTOpPbl KOPMOB. Pa3mep crtaHka
0,6x2,1 M, NOKPbITWE NOMbl MOMHOCTbLIO UM YaCTUYHO LLENeBoe.

LLnpoko npu-
MeHsieTCs

Llex copepxaHusi CynopocHbIX CBUHOMAaTOK NpeaycMaTpusaeT ABa
TVNa coaepkaHus CBUHOMATOK. MiHAMBUAyanbHOe - ANst CBUHOMATOK
BTOPOro nepuoja CynopoOCHOCTUM B CTaHKaxX CXOAHbIX CO CTaHkamu
ocemeHeHus. [pynnoBoe - NS CBMHOMATOK BTOPOro nepuoga cyrno-
POCHOCTM B FPYNMOBbIX CTaHKax, rae NpeayCcMOTPEHbl MHAMBUAYalb-
Hble KOPMYLLKA [ANSi K&KLOrO KMBOTHOrO C pasjenvrensmn ans
dpoHTa KopmneHus. Mnowanb Ha oaHy ronosy 2-2,3 Mm% BbicoTa
orpaxaeHus (ouuHkosaHHasg ctanb) 1,1-1,2 M. MNokpbiTWe nona — we-
nesoe (He meHee 30%), 4yryH-6eToH. OBopysoBaHNE — KOPMYLLIKa,
MOWIKK, AOMOMHUTENBHO Jo3aTopbl kOopMoB. OnNTMManbHO Konuue-
CTBO >KMBOTHbIX B OAHOM CTaHke 6-12 ronos.

LLnpoko npu-
MeHsieTCs

5.1

CopepiaHue NoACOCHbIX CBUHOMATOK.

TexHOMorMa CoAepXaHuA MOACOCHLIX CBMHOMAETOK C MOpocATamMu
npeaycMaTpuBaeT, dUKcaLMio CBUHOMATKW, YTO NpefoTBpaLlaeT 3a-
LaBnvBaHne 1 TpaBMMPOBaHMe NopocaT. [JononHuTensHO o6opyLo-
BaHO MECTO KOMMOPTHOrO NpebblBaHNA MOPOCAT.

LLnpoko npu-
MEHSAEeTCA
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HaunmeHo-
BaHue
pasgena

MeTtoan/O6opynoBaHue

MpumeHu-
MOCTb

B uexe onopoca npumMeHsitoT o0pyaoBaHMe, MO3BONSOLEE MaKkCu-
ManbHO CHU3WUTb PUCK 3aAaBrMBaHUS UMM TPABMUPOBAHWS MOPOCAT
CBUHOMaTKOW. Pasmep ctaHka 1,8x2,4 M, MaTepuan cTaHka aAns CBu-
HOMAaTKW OLMHKOBaHHas CTanb, BbICOTa NMNacTMKOBbLIX orpaxaeHui 50
CM, MOKPbLITWE Nona wenesoe, NNacTUK ANs NOpPOCHAT, NNacTUK/YyryH
Ans ceuHomaTok. O6opyaoBaHMe: KOPMYLLKA, MOUIKK, MPUKOPMOYHas
KOPMYLLKa, AOMNOMHUTENbHO HaMomMbHbLIN 060rpeB (3NEKTPUYECTBOM
W BOAOW).

LLnpoko npu-
MeHseTCs

5.1

CopepxaHue NopoCAT-O0TbEMbILLEN

TexHomorus coaepaHnsl NMopoCAT-OTbEMbILLEN MpeAyCcCMaTpuBaeT
rpynnoBoe KopmreHue 1 cBOGOAHOE NepemeLleHne no craHky. [Jo-
NOMHUTENbHO 06OPYL0BaHO MECTO KOMGOPTHOrO NpebbiBaHWs NOPo-
cAT.

LLnpoko npu-
MeHsieTcs

Llex popawuBaHusi, OCHaLLEH rpynmnoBbIMA CTaHKaMW, BbIMNOSHEH-
HbIMW M3 OLMHKOBa@HHOW CTanu, MOKpbITUE nona LeneBoe, nnactuk
(4yryH), MuHMmanbHas nnowaab wenesoro nona 30% nnowaau
cTaHka. BbicoTa nnactukobix orpaxgeHunin — 0,70 m. O6opyaosaHue:
KOPMOBOWM aBTOMaT C MOWKaMu, JOMOMHUTENbHO HanomnbHbIA 060-
rpeB (3NeKTPUYECTBOM WNWM BOAOW C TennocGeperaroLimm orpaxaie-
Huem). OnTumanbHoe noronosbe 22-25 ronos Ha oguH cTaHok. Mno-
waab Ha ogHy ronosy 0,35-0,4 M2.

LLnpoko npu-
MeHsIeTCS

5.1

Cop,ep)KaHMe PeMOHTHOIro MofiogHsAKa

Llex ans coaepxaHUs PEMOHTHbIX CBMHOK OCHALLEH rpynnoBbiMU
CTaHKaMun C OrpaXaeHNAMM 13 NNacTMKOBbIX JOCOK, MO TOpLam ycu-
NEHHbIE OLUHKOBAHHBIM Npodunem, Yyto obneryaet o4ynMcTky U caHu-
TapHyto 06paboTKy OrpaKaeHUA n obecnevmBaeT 40NroBe4YHOCTb pa-
60TbI. BeicoTa orpaxaeHns 1 m. CTaHOYHOE OrpakaeHue BbINOMHEHO
C NPOMEXYTKaMN MEXAy MIacTUKOBbIMU AOCKaMK Ha BbicoTe oT 0,5
80 1,0 M ANs Nyywero BEHTUNMUPOBAHNSA 30Hbl HAXOXAEHNS CBUHEN.
Mon 6eToHHbIN, Wweneso Ha 30%, ONTUMAanbHbIA BapuaHT MOMHO-
CTbiO LLENEBOW.

LLnpoko npu-
MEHseTCA

5.1

CopepikaHne OTKOPMOYHOIO MOJOAHSIKA

LLnpoko npu-
MEHsIeTCA

Llex oTkopma ocHalleH rpynmnoBbIMA CTaHKaMU C OTPaXKAEHUSIMU U3
MNacTUKOBbIX J0COK, MO TOpLaM YCUMNEHHbIE OLUHKOBaHHbLIM Npodu-
nem, 4to obreryaet OUUCTKY M CaHUTapHyo o6paboTky orpaaeHumn
n obecneuymBaeT 40ONroBeYHOCTL paboTel. BbicoTa orpaxaeHmsa 1 m.
CtaHo4yHoe orpaxaeHune BbIMOMHEHO C NPOMEXYTKAMU MEXAY nna-
CTMKOBbIMY AOCKamMu Ha BbicoTe oT 0,5 go 1,0 M Ans nyyLlero BeHTU-
NNPOBAHUA 30HbI HAXOXKAEHNST CBMHEN. [1on 6ETOHHBIN, LWeneBon Ha
30%.

LLnpoko npu-
MeHsieTCs

5.1

CogepxaHue CBUHEN Ha KapaHTUHe. TexXHOMorMs cogepaHust Mo-
rnofHsAKa Ha KapaHTWHe MpeaycMmaTpuBaeT rpynnoBoe coaepKaHue
XKMBOTHBIX, NPO/OMKATENLHOCTbLIO OT 1 10 6 Heaens.

LLnpoko npu-
MeHsIeTCS

MpeaycmaTtprBaeT nNpoBegeHue nevedHbiX MeponpuaTuii U BeTepu-
HapHbIX 06PaboTOK. TEXHOMOMMS COAEPXKaHUA MOMOLHSAKA Ha KapaH-
TUHE NpegycmaTpuBaeT rpynnoBoe KopMreHue 1 cBobogHoe nepeme-
LLEHWE NO CTaHKy.

LLnpoko npu-
MEHSAETCA

HiemoyHuk: Ha ocHose cbopa OarHbIx npednpusmul ompaciu
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TexHONorum, NEPEYNCNEHHBIE N OMNCaHHbIE B aHHOM pasfene, He ABNATCA Npeanu-
CbIBaIOLLMMM 1 MCHEPMbIBaOWMMK. Ha npakTuke MoryT ObiTb MCMOSb30BaHbl Apyrine MeToabl
N TEXHOMOTMK, KOTOPble 0GECNEUNBAIOT PaBHOLIEHHDBIN YPOBEHb OXPaHbl OKPYXKatoLLen cpeabl
WM MPEBOCXOAST 3TOT YPOBEHb.

Ecnu He yka3aHo MHoe, BbIGpoch! Mo TexHonorum HAT aenatoTca obLenpymMeHMbIMAM.

5.1 Cuctema 3KOnorn4eckoro meHemkmeHta (CIOM)

HAOT-1. YnyyweHuve obLyen sKonorndeckon agodekTMBHOCTM NPeanpUsaTUIA No pa3sese-
HWIO CBUHEN oBecneyvmBaeTCca peanmsaumen N NoaLEPKaHNEM CUCTEMBbI SKONOMMYECKOro me-
HepxkMeHTa (Environmental management systems-EMS). [39, 63]

HAOT BknrovaeT criefyroLme MeponpuaTUS:

- 06s13aTenbCTBa PyKOBOACTBA B 06MaCTX 3KOMOrM4eCKom NONUTYKK, B TOM YUCIIE PYKO-
BOAUTENEN NPeanpuaTIn;

- onpeaeneHre 3KOMOrM4Yeckor NMOMUTUKK, BKIKOYAs HEMPEpPbIBHOE yyudlleHne ynpas-
NEeHWs B aTol cdepe;

- NNiaHMPOBaHWe 1 BHeApeHMe HEOOX0ANMbIX MPOoLEaYp, LIeNen 1 3afa4 B COMETaHUM C
PMHEHCOBbLIM NNAHNPOBAHNEM U NHBECTULIMAMM;

- NPV BHEAPEHUN Npoueayp, yaensaerca ocoboe BHUMaHWe:

- CTPYKTYpE 1 OTBETCTBEHHOCTY,

- 06y4eHuto, 0cBEAOMEHHOCTM U KOMMNETEHTHOCTY PabOTHUKOB,

- CBS3IM Y KOMMYHUKaLWAM,

- MOTMBaLWM paboTHUKOB;

- cucTemMe JokyMeHToob0poTa;

- 9phEKTMBHOMY yrpaBneH o npoLeccamu;

- NporpamMmmam TeXHUYeckoro 06CnyxmBaHus;

- FOTOBHOCTU K Ype3Bbl4aliHbIM CUTYaLUAM U pearmpoBaHnio Ha HUX;

- COBNOAEHNIO MPUPOLOOXPAHHOIO 3aKOHOAATENLCTRA,

- Npw NpoBepke paboTbl U NMPUHATUIO KOPPEKTUPYHIOLLIMX MEp, 00paLLaeTcs BHUMaHWE Ha:

- MOHUTOPWHT U U3MEPEHME NOKa3aTenen NpoLeCcCcos;

- KOPPEKTUPYIOLLME U Npeaynpexaalome JencTeus,

- BEAeHue yyeTa;

- HE3aBMCUMbIN BHYTPEHHWIA M BHELLIHUIA ayauT (rae NpakTuKyeTcs), YTobbl onpeaenunTb,
COOTBETCTBYHOT JIM CUCTEMBI 3KOMOMMYECKOrO MEHEMPKMEHTA 3anNaHNPOBaHHLIM MEPONpUsi-
TUSIM U MPOLLINA N AOMKHLIM 06pa3oM BHeAPEHWE,;

- 0630p CUCTEMbI 3KOSOMMYECKOTO MEHEAXKMEHTA U €€ NOCTOAHHYHO MPUrOAHOCTL, aAeK-
BaTHOCTb W 3PEKTMBHOCTL CO CTOPOHBI PYKOBOAUTENEN NPEANPUATIN,

- OTCNEXMBaHNE paspaboTKy SKONMOMMYECKN YUCTbIX TEXHONOMUN;

- paccMOTPEeHWe BO3LENCTBMS Ha OKPYKAIOLLYIO Cpefy OT BO3MOXHOMO BbIBOAA U3 3KC-
nnyatauum ycTaHoBKM/0GopyAOBaHNA Ha CTaauy NPOEKTUPOBaHUA HOBOrO 3aBoAa U B Teve-
HVe BCEro cpoka akcnnyaTauuu,

- pPerynsipHoe NpUMEHEHWE OTPAaC/IEBOIO COMOCTABUTENBHOrO aHanMaa oTAesbHbIX No-
KasaTenew.

CneuuaneHo ans cektopa ceuHoBogcTea, HOT AomkHbI Tacke BKIMKOYATL Cneayowme
dyHkunm B COM:
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- peanusaums nnaHa no ynpasneHuto LWyMamu.

- peanusaums nnaHa gesonopauun.

TexHNYEeCKUn aHanM3 NPUMEHMMOCTI BKIOYaeT obnactb (YpoBeHb AeTannsaumm) 1 xa-
paktep COM (CTaHaapTU3MpoOBaHHbIE NN HE CTaHOAAPTU3NPOBAaHHbLIE), rae OHW OyayT CBS-
3aHbl C OKpyXaroLen cpegon, maclurabamm n 0COOGEHHOCTLIO NPeANPUATUS, a Takke BO3MOX-
HOCTbIO BO3HUKHOBEHMS psa 3KONormyecknx nocneacresmn. [39, 63]

5.2 YnpaBneHue marepuanbHbIMU pecypcaMuM WU Hagmnexaiasi opraHusaums
nNpon3BOACTBa NpU pasBeaAeHUN CBUHEN

HAT-2. OnTumanbHOe ynpaBneHne matepuarnbHbIMM pecypcamMm U Hagnexalasn opra-
HU3auMsa NPOU3BOACTBA A8 CBEAEHUS K MUHUMYMY BO3EACTBUSA Ha OKPYXKAaIOLLIYHO cpeay npo-
W3BOACTBEHHbIX MPOLIECCOB.

B uenax npefoTBpaLleHUs U CHUWKEHUS BO3AENCTBUS Ha OKPYXKaLOLLIYHO Cpeay, ynyJdlue-
Hua obwen nponssoguTensHoct HOT cneayeT ncnonesoBaTe BCe MeTOAbI U 060pyAOBaHME,
npueeaeHHble B Tabnuue 5.3.2.1.

Tabnuuya 5.3.2.1 — MeToabl/obopyfoBaHMe, UCMONb3yeMbIE MPY ONTUMN3ALMA YNPABIIEHUS
MaTtepuanbHbIMA pecypcamu
MeToa/o6opyaoBaHue | MpuUMeHUMocTb
1. TpaBurbHOE pacrnoroXeHne CBUHOBOAYECKOTO NPEANPUATUS U NPOCTPaAHCTBEHHOE pacnorno-
XeHune BnaoB AeATENbHOCTU B Lenax:
a cokpaLleHve Tpchnome?osxm YKMBOTHbBIX U MaTtepua- OBuLienpUMEHIMSI
noB (B TOM YnCIe HaBo3a);
obecneyeHne Hagnexallero paccTosiHus ot coyuans- | He MoxeT GbiTb NPUMEHUMO K Cy-
6 HbIX OOBLEKTOB, HYXAAOLMXCA B 3aLLUTE; LeCTBYIOLYMM KoMnnekcam/cdep-
mam.

yuuTbiBaTh CHNOXUBLUMECA KNMmMmaTtudeckme ycrosusd
B Kak npasuno, npumeHseTcs
(TemnepaTypa, BETEP N OCaAKN);
accMmoTpeTb © ne BO3MOXXHOCTU pa3BUTUA
r P P yAyu". P Kak npaBuno, npumeHsieTcs
npeanpusaTUs/epmsl;
4 NpeasoTBPaTUTL 3arpsisHEHNe BOAbI Kak npaBuno, npumeHsieTcs
2. O6y4yeHue 1 NOArOTOBKA NepCoHana, B YaCTHOCTU ANS:

COOTBETCTBYOLLMX NpaBun, >KNBOTHOBOACTBA, BETEPU-

a Hapuu 1 Gnarononyymns XMBOTHbIX, paboTbl C HAaBO30OM, Kak npasuno, npumeHsieTcs
oXpaHbl TpyAa;

6 NepeBoO3KkM U BHECEHUS HABO3a; Kak npasuno, npumeHsieTcs

B NNaHNpoBaHWS AEATENbHOCTY; O6LwenpuMeHUmBI
NNaHNpOBaHMWS U YNPaBNeHWs B Ype3BblvaliHbIX CUTYa-

r . P yne P y O6LwenpuMeHUMBI
LUSX;

EMOHTa U TeXHUYECKoro obcnyxmnsaHus obopynosa-
4 Em y PYA ObLwenpumeHMbl
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lpodomxeHue mabnuypl 5.3.2.1

Metoa/o6opyaoBaHue | MpumeHumMmocTb

3. MoaroToBka NnaHa B Ype3sBblYanHbIX cUTyaumsax no 6opbbe ¢ HeoxuaaHHbIMK Bbibpocamn 1
WHLUMAEHTaMM, TaKUMW KaK 3arpsi3HEHVME BOAOEMOB. 3TO MOXET BKIOYaTb B ceba:
a nnaH depmbl, NOKasbIBAOLLUIA pacronoXeHne ape- O6LLenpUMEHIMI

HaXXHbIX CUCTEM U BOAbLI/MCTOYHUKOB CTOUHbIX BOA,;
nnaHbl JEACTBUWA AN pearupoBaHusl Ha onpeaeneH-
Hble Ype3BblyalrHble cUTyaLun
6 (Hanpumep, NoXapbl, YTEYKN UMW paspyLLEHUS XpaHU- O6LenpuMeHUMBbI
nnLy ANs KUAKOrO HABO3a, HEKOHTPONMPYEMbIE CTOKU
C HaBO3HbIX Ky4, pasnusbl HE(TN);
o6opyaoBaHue Ana 60pbObl CO cryyasimm 3arpsiaHe-
HWUIA (HanpyMep, AN NOAKIIOYEHUSI Ha3EMHbIX Ape-

B Ha>KHbIX YCTaHOBOK, BOA,OCTOKM, NEPEKPLITUSA KaHaB, Kak npaBuno, npumeHsieTcs
neperopoaku Ansl 3aaepXKku pasnueos HepTU n
He(pTEeNpOoAYKTOB).
4. PerynsipHble NpoBEpPKU, PEMOHT U NOAAEPXaHWe 35aHuin u o6opyaoBaHua. BrnioyatoT B cebs:
a YNCTOTY Ha dpepme; O6LwenpumeHMbI
6 60pbby ¢ Bpeautensamu; O6LenpuMeHUMbI

KOHTPONb XPaHWUMWLL| KMIKOTO HaBO3a Ha HanMune Kakux-
B0 NPU3HAKOB NOBPEXKAEHUS, fierpafaLuy, YTEYKY;
LUNamOoBbIe HacoCbl, MUKCEpbI, cenaparopsbl, uppura-

O6LwenpumeHUMbI

-

Kak npasuno, npumeHsieTcs

TOpbI;
a CUCTEMbI BOAOCHABXEHWNSA N NUTAHUS, Kak npasuno, npumeHsercs
K CUCTEMbI BEHTUNALMU U AaTYuKM TEMNEepaTypbl, Kak npaBuno, npumeHsieTcs
obopypoBaHMe AN XpaHEHUs U TPaHCNOPTUPOBKM
3 Pya A P P pTip Kak npasuno, npumeHseTcs

KopMa (Hanpumep, knanasbl, TpyObl);

CMUCTEMbI OYUCTKM BO3dyxa (Hanpumep, nyTem pery-

e Ayxa (Hanp P, ny pery Kak npasuno, npumeHsietTcs
NAPHbIX OCMOTPOB)

XpaHeHne MepTBbIX KUBOTHbIX TAKMM 06pasom, 4ToObI

npPeaoTBPaTUTbL UMM YMEHLLUNTL BbIOPOCHI.

Ucmoynuk: BREF (EU), 2015

5. Kak npasuno, npumeHsieTcs

5.3 YnpaBneHue kopMneHuem

HAT-3. Ucnonb3oBaHmne cbanaHCMPOBaHHbLIX PaLMOHOB COOTBETCTBYHOLLMX NOTPEBHO-
CTSIM XXMBOTHbIX WU MPOrpaMmM KOPMIEHUS AN CHWKEHWUA OBLWEero KonnmyecTsa BblAENsemMoro
asoTa, hocdopa 1 Kanusi, YTO YMEHbLLIAET KONMMYECTBO BbIBPOCOR B OKpy»KatoLLyto cpeay. [63]
HAOT porxkHbl ncnone3osaTe pa3paboTKy paumoHa 1 CTpaTerm KOpMIeHUs, KOTOPbIEe BKIHO-
YyaroT B cebsi O4WH U KOMBMHaLUMIO N3 METOA OB, NMPUBEAEHHbIX B Tabnuue 5.3.3.1.

YpOoBHM BbIAENAEMOro a3oTa, BbIOpOCs aMMuaKka npy yaoBneTBOPEHUM NoTpebHoCTen
B KOPMITEHUM XMBOTHbLIX NpuBeAeHb! B Tabnuue 5.3.3.2.

YpoBHM BbigenseMoro gocdopa, BbIOpockl NPWU yAOBNETBOPEHUM NoTpebHoCTEN B
KOPMITEHUN XMBOTHbIX NpyBeaeHbl B Tabnuue 5.3.3.3.
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Tabnuua 5.3.3.1 — MeTtogbl n 0bopynoBaHue Ansa npeaoTepalleHns 3arpasHeHni Npu yao-
BNETBOPEHUN NOTPEBHOCTEN B KOPMIMEHUN KUBOTHBIX

Metoa/o6opyaoBaHue MpumeHumocTL
TexHonornsa cucTeMbl TPaHCNOPTUPOBKU KOpP-
a P pTp P ObLwenpumeHnm
MOB
MpymeHNMOCTb MOXET GbITb OrpaHu-
o] KoHTponb pacxoga KopmoB YyeHa NnoLaabio n pasmepom Coopy-

KEHUIN

Uemoynuk: BREF (EU), 2015

Tabnuua 5.3.3.2 — HAT, ceazaHHbIe ¢ 06LUM KONMMYECTBOM BbIAENSEMOro asota

MapameTtphbl,
kr N Bbiaen./mecro

Kareropus XXuBOTHbIX,
(xuB./ropn)

HAOT, cBA3aHHbIE C OOWMM KOMnnuYe-
CTBOM BbIAEernsieMoro a3ora

O6buee kon-BO BblAENEHHOIO
A30T, BbIpaXXEHHO Kak

Mopocara-oTbemMsbiLwm

COOTBETCTBYIOLLMA MOHUTOPWHI OMU-
caH B Pasgene 3.

HAOT — ces3aHHbIe ¢ O6WWM KOnK4e-
CTBOM BbIJEMAEMOro a3ota, He MoryT

N1,5-40
ObITb NPUMEHMMbI K NPOAYKUUM opra-
HUYECKOrO XMBOTHOBOACTBA.
7,0-13,0 CBUWHbU Ha OTKOpME
CBMHOMATKI 1 NOACOC- Srot HAT BBbIBOA 6a3upyeTtca Ha uH-
17,0-30,0 copmaumm, npeacTaBreHHON B pas-

Hble nopocaTa

penax3,4,5

"HwxHss rpaH1ya 3Ha4YeHUn OCTUTHYTA NYTEM KOMOMHMPOBAHWS METOA0B.

UNemournuk: BREF (EU), 2015

Tabnuvua 5.3.3.3 — HAT, cBsizaHHbIe C 06LWLMM KOTMYECTBOM

Bblaensiemoro cgocdopa

MapameTpsbl,
kr P2Os Bblaen./mecto
(xxuB./ron)

Kateropus XXMBOTHbIX

HAOT, cBA3aHHbIE ¢ OOLMM KO-
NUYeCTBOM BblAENAEMOro

doccopa

O6Lee Kon-BO BblAENEHHOrO
ocdopa BbipadkeHHOe
kak P2051,2-2,2

MopocaTa-oTbeMbILLIA

HAOT, cBssaHHbIe ¢ oBLwum Konu-
YecTBOM Bblgensemoro oc-
¢opa, He moryT ObiTb Npume-
HUMbI K MEeMEHHBIM XMBOTHbIM.

356-54

CBWHbU Ha oTKOpME

9,0-150

CBrHOMATKM 1 noacocHbIe No-

pocaTa

Ucmoynuk: BREF (EU), 2015

5.4 YnpaBneHve BOOHLIMU pecypcamMmn, CTOYHbIMU BOgaMU, HABO30OM

HAOT-4. YnpasneH/e cUCTEMON MPenoTBpaLlEHMs 3arpsi3HEHMIM CTOYHBIX BOJ OT Be-
LLLeCTB, BblaensieMbIX NPy XpaHeHn 1 NoAroTOBKW HaBo3a, NyTeM MCMOoSb30BaHNs KOMOMHa-
U meToaos/ 0OopyaoBaHWs NpuBeaeHHbIX B Tabnvuye 5.3.4.1 [63].
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Tabnuua 5.3.4.1 — MeToabl/oGopyaoBaHMe ANs NpesoTBpaLleHns 3arpA3HEHNA CTOYHbIX BOA

MeTtoa/o6opynoBaHue

NMpumeHUMOCTb

BosmoxHble meToabl (1)

COKpaLLeHMe NnoLaamn 3aCopeHHbIX Teppu-
TOPUN

Kak npasuno, npyumeHsaeTcs

MUHUMU3NPOBATL PACXOA BOAbI

Kak npaBuno, npumeHseTcs.

OTAENUTL He3arpasHeHHbIE AOXKAEBbIE
BOZbl OT CTOUHbIX BOJ, KOTOpbIE TPEOYIOT
obpaboTku

He moxeT 6bITb NPUMEHUMO K CyLLe-
CTBYIOWMM chepmam.

CNUB CTOYHbIX BOA B CreLuanbHbI KOHTEW-
Hep Ny XpaHunuLe 4ns XXWAKoro HaBo3a

Kak npasuno, npumeHsieTca

O4YUCTKa CTOYHbIX BOA

Kak npasuno, npumeHseTca

pacnpegerneHe CTOUYHbIX BOA C NOMOLLbIO
CUCTEM OpPOLLEHUSA (OMNpPbICKUBATENb, CaMO-
XOAHas AOXKAeBarbHas MallnHa, aBToLu-

MPUMEHNMOCTL MOXET BbITb OrpaHu-
YeHa B CBA3W C OrpaHUYEHHON JOCTYN-
HOCTBIO MOAXOAALMX 3EMENbHBIX

cTepHa, Tpybonposoga) YYacTKOB PAAOM C hepMon.
(1) Onucanue meToaoB NpuseaeHo B pasaene 5.
Ortot BbiBog HOT 6asupyetcs Ha nHcopmauyum, npeacraBneHHon B pasgenax 3,4, 5.
UemouHuk: BREF (EU), 2015

CTo4Hble BOAbI M KaHanNM3aLUWOHHBIE CTOKW, BKITHOYAIOT: MPOMbIBOYHYIO BOAY U3 3KUBOT-
HOBOAYECKNX COOPYXEHUH, BOAyY, cOpachbiBaeMy0 N3 BO3AYXOOUMCTUTENBHON CUCTEMBI, 3a-
rps3HeHHbIe AOXAEBble CTOKW, CMeLLaHHble ¢ HaBo3oM. [poMbIBOUHaAA BOoga MOXET coaep-
XaTb OCTaTKy HaBO3a, MOYW, KOPMA, a Takke MoKLWNX CpeacTs n aAesnHdekTaHTos. Konmue-
CTBO JOXAEBbIX CTOKOB 3@aBMCUT OT YPOBHS OCaAKOB, YTO BNUSIET Ha cofepkaHne pasnmyHbIX
BELLECTB B HUX.

B uensx npefoTBpalleHUs 3arpasHEHUA AOXKAEBOM BOAbI HA NPeanpusTUMsX HeobXxo-
OMMO NPOBOAUTL OTAENEHME IPA3HbIX N He3arpAsHeHHbIX CTOKOB. [loxaeBas BoAa, CTekaro-
Lasi C NOBEPXHOCTU YNCTbIX KPbILL, 3a6ETOHMPOBaAHHBLIX YNCTbLIX A BOPOBLIX TEPPUTOPUIN MOXET
CUMTaTBLCS «CIerka 3arpsi3HEHHOM» UIN He3arpsasHEHHOW. Yem uuLle ABOpoBas TEppPUTOPUS,
TEM MeHbLLEee KOMMYECTBO BoAbl TPEOYETCS AN €€ OYUCTKU, YTO BeAET K YMEHbLUEHUO 00b-
ema CTOYHbIX BOA,.

B cnyuae, ecnv cTouHasi BOAA He CNMBAETCA B pe3epByaphbl C XXUAKAM HAaBO30OM, OHa
cobupaeTca 1 HakannueaeTcd B pesepByapax Unm oTCToMHUKax. Teepable dpakumMm Ncnonb-
3ytoTca unu nepepabartbiBaroTcsa. Xugkve dpakumm nepepabartbiBaloTCs U NPUMEHSAIOTCS B
opocuTensHon cucteme (Pasaen 2,3,4).

HAT-5. OnTumankbHoe ynpaeneHne CUCTEMO BOAONPOBOA A, NOEHUS XKMBOTHBIX, BOAO-
Morb30BaHWs, yAaneHus, XxpaHeHusi, nepepaboTkm HaBo3a, 0Opa3oBaHHOro NpU KM3Heaes-
TENbHOCTU CBMHEN C NOMOLLbIO KOMOUHAaLMWM METOLOB, NPMBEAEHHLIX B Tabnuue 5.3.4.2.

HAOT 4, HAT 5 pomkHel BbITe HaNpaBneHb! Ha NpeAoTBPaLLEHUE UCTOLLEHMS NMPUPOAHOM
cpenbl, paspyLleHUe ee 3KOMOMMYECKUX CBA3eN, oBecnevenHns paunmoHanbLHOro UCnonb3oBa-
HWSA 1 BOCNPOM3BOACTBA NPUPOAHBLIX PECYPCOB, MPU MPUMEHEHNM OAHOTO UM KOMOMHaLMK 13
METOA OB, NpMBeAeHHbIX B Tabnuuyax 5.3.4.1, 5.3.4.2.

228



NTC 41-2017

Tabnuua 5.3.4.2 — Metogei/obopygoBaHne ans npefoTepaLleHna noTepy BoAbI, yaaneHus,
XpaHeHus, obpaboTkn 1 BHeCeHUs HaBo3a

Metop/o60pyaoBaHue

NMpumeHumocTb

MeToabl KOHTPONS U yYeTa BOAbI:

KOHTPOMb 1 ONTUMKU3ALNA NCNONb30BaHNA BOAbI

B 0OCHOBHOM NpPUMEHUMBI

nokarnbHasi OUMCTKA BOAbI, UCMOMb3yeMOon ANa NUTbA
KUBOTHBIMU

MpumeHMa NpU UCNONb3OBa-
HUW HOBOTO WHHOBALMOHHOrO
obopyaoBaHua

MOHMWTOPMHI CTEMEHN 3aMKHYTOCTU CUCTEMbI BOAONONb-
30BaHVA M NOTEHUMAnbHbLIX HE4OCTaTKOB: WCMOMNb30Ba-
HVe AOMNOSHUTENLHOrO 060PYA0BaHUA NPWU HEOBXOAUMO-

MpyMeHUMOCTE MOXET ObITb Orpa-
HU4EHa Ka4eCTBOM BOAbI (OCaXKae-
HVe/oBpa3oBaHNe OTNOXEHWA B

ctu BOAOMNPOBOAHON CUCTEME)

MeToabl XpaHeH\s HaBo3a:
r oTaeneHne Xnakon pakumm Haeo3sa

B ocHOBHOM NpUMEHUMbI

a oTaeneHve TBepaoun dpakymm Hasosa B ocHOBHOM NpUMEHUMBI
. . MpumeHuma npu ncnonbsosa-
SKUAKUA NN TBEPAbIA HABO3 BO BPEMSA XPaHEeHUA
X HUWN HOBOTO MHHOBALMOHHOTO
HaKpbIBaIOT
obopyaoBaHus
XpaHunuLe pacnonaratot, npuHuMasi B0 BHUMaHue 06-
Lee HanpaBneHue BeTpa. [pMHUMaIOT Mepbl NO YMEHb-
3 Kak npasuno, npumeHsieTcs
LLEHNIO CKOPOCTU BETpa (BOKPYN U HaJ, XpaHUNULEM Bbl-
CaXVBaloT AEepeBbs, CO3aBasi €CTECTBEHHbIE Hapbepbl)
e MWHUMU3NPOBaTbL NEPEMELLMBAHUE XUAKOrO HABO3a Kak npasuno, npumeHseTca
" MeTtoabl 06paboTkun HaBo3a AN YMEHbLUEHUS BLIGPOCOB
3anaxa:
aspobHoe cOpaxuBaHve (aspauuu) XMAKOro

HaBO3a/HaBO3HOW XKUKeN

KOMMOCTUPOBAHWUE CyXOro HaBo3a

aHaspobHoe cHpaxkmBaHue
MeToabl BHECEHUS HABO3a B NOYBY:

neHToYHoe pasbpacbkiBaHNe, WHXEKTOP ANA BHECEHUA

KMAKOro HaBo3a

COKpaLLieHMe CPOKOB BHECEHUSI HaBO3a

(1) Onucanue memodos, daemcs e pasdenax 2,3,5.

Bmom HAT ebie0d 6asupyemcsi Ha uHghopmayuu, npedcmaeneHHol e pasdene 2

Hemoynuk: BREF (EU), 2015

5.5 YnpaBneHue cuctemMon noTpedbneHMs 3HepPreTUYECKUX pecypcoB U
3HeproachPeKTMBHOCTLIO

HAT-6. OnTMManbHoe ynpaBneHue cUcTeMoU NoTpebneHna SHepru N aHeroaddek-
TMBHOCTBIO ANA YMEHBLLEHMS pacxoga TONNUBHO-3HEPreTUYECKNX PECYPCOB U CHIDKEHUS TEX-
HOrEeHHOro BO3AENCTBMSA Ha OKPYXatoLyH cpeay Npov3BOACTBEHHbLIX MPOLECCOB MyTEM WUC-
nosb3oBaH1sa KomBrHaLmmM MeToaoB/Npoueccos, NpueeaeHHbIX B Tabnuuye 5.3.5.1 [52,53,63]
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Tabnuua 5.3.5.1 - MeTogbl/oGopyaoBaHme A5 YMEHbLUEHWS pacxoha TONNMBHO-3HepreTnye-
CKUX PECYPCOB M CHIDKEHWUSA TEXHOTEHHOrO BO3AEWCTBUA Ha OKPYXatoLyto cpedy Npoun3BOA-

CTBEHHbIX NpoLeccoB

Metoa/o6opynoBaHune MpumMeHnmocCTb
a Peanunsaunsa nporpammel 3HeproctepexeHns n aHeproad- B GGHOBHOM NPUMSHAMS!
OEKTUBHOCTM.
WUcnonb3oBaHne cUCTeM ynpaBneHUs 3HEPruen N aHepro-
pecypcamu, KOTOpbIE BKMIOYAIOT criegyowme pyHKLuu:
1. OueHka obyero noTpebneHns 1 NPoM3BOACTBA IHEP- MPUMEHIMA NPV MCTIONb30-
6 rvn 13 HaBosa. BaHWM HOBOTO NHHOBAL|VIOH-
2. OnpepeneHne TOYeK, KOI'IVVI‘-IeCTBeHHaFI oLeHka v on- HOr 0BOPYAOBAHMS"
TUMM3aLWS BO3MOXHOCTEW UCNOMb30BaHNS SHEPTUW.
3. KoHTpornb W nogaepxaHue onTumMarbHbIX MapameT-
poB 3HepronoTpebneHus.
Mepbl No pereHepayum Tenna u CHWXXeHUo ero noTpebne-
HUS: MpUMEHNMOCTb MOXeT BbITb
—  3HauYMTErbHbIE KOMEBaHWS MEXAY BbICOKUMMA U HU3- | OFPAHMYEHa 0COGEHHOCTAMM
KUMU KNUMATUYECKUMW TeMMepaTypamu; APXUTEKTYPHO-CTPOUTENBHBIX
— Bblcokuit KM TennoreHepaTtopos; peweHnn 3naHns
B —  3(pPEeKTUBHOCTb CUCTEMblI WUCMONb3OBAHWUA BTOPUY-
Horo Tenna agnst oborpesa 3gaHus; MpumeHuMo Anst npeanpus-
— Nepexop Ha WUCMOoMnb30BaHWe NPUPOAHOro rasa. Mak- | TWIA, eCnn yCTaHOBNEeHo 060-
cumarnbHOe NPOU3BOACTBO IHEPruM 3a CYET nepepa- | PyAoBaHWe AN norny4vyeHus
60TkM OTXOA0B (HaBo3a), KOTOpble UMEIOT Bbicokoe | asa n3 0TXOA0B U HaBO3a
COAEpKaHe OpraHNYECKUX BELLLECTB.
MakcumanbHoe yAOBNeTBOPEHME NOTPEBGHOCTEN KMBOT-
HbIX B ONTUManbHbIX YCNOBUSIX MUKPOKIMMaTa C MOMOLLbIO
r B 0CHOBHOM NpPUMEHUMBI
COBMECTHOrO MCMOrb30BaHUSA CUCTEM OTOMIEHUS,, BEHTU-
NALUN, OXNaXKLeHUs, BOAOCHabXEHWs!, HaBO3oyaneHust
cnonb3oBaHue M30bITOMHOrO TENNA Anda Harpesa nNuTbe-
a N . B ocHOBHOM npyMeHUMbI**
BOW BOZbl, TEXHONMOMMYECKOWN BOAbI, OTONINEHUS 34aHNS
Uemoyrnuk: BREF (EU), 2015
lpumeyarue:
*B npouecce obpabomku npoussodCmMeEEeHHbIX aHKem nposecmu epyrnnuposKy CeUHO8034ECKUX
npednpunmuﬁ no MowHocmu He npeacmaenﬂemc;r 803MOXXHbIM U3-3a@ HU3KO20 Ka4decmea 3afofi-
HeHUs1 pa3deriog aHKemb!.
** [ToOpo6Hoe onucaHue meponpusmuti no docmuxexuro HAT npusedeHsi e paszdene 7.

5.6 3dphekTBHOE UCNONbL30BaHUE 3HEPrun
HAOT-7. B uensx 3ddeKTMBHOrO U paumoHanbHOro MCMNOMb30BaHUSA SHEPrun, Ans

NpeaoTBpaLLEeHMA UCTOLEHNS NpUPOAHbIX pecypcoB HAT AomkHbI MCNonb3oBaT KOMOWHa-
L0 U3 METOA0B, MPUBEAEHHbIX B Tabnvue 5.3.6.1. [63]
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Tabnuua 5.3.6.1 — MeTtogbl/obopyaoBaHue Ana NpeAoTBpaLLEHUA U CHUKEHUS NOTEPb B NPO-
Lecce TexHONorM4eckoro NnpousBoaAcTea

MeTtopn/o6opyaoBaHue

MpumeHnmocTb

Bbicokast adp(pekTMBHOCTb CUCTEM OTON-
a NeHNS/OXNaXEeHNSA U CUCTEM BEHTUNA-
Lum

He MOXeT 6bITb NPUMEHUMO K CYLLECTBYIO-
MM YCTaHOBKaM

OnTUMKU3ayMSa OTONMEHNS /OXTNaXAEHUA
W CUCTEMbI BEHTUMSALMM 1 UX yNipaBne-

6 Kak npasuno, npumeHsieTcs
HUs, 0COBEHHO B Cryyae, koraa ucnonb-
3yeTcsl CUCTeMa O4YMCTKU BO3AYXa
He mMoxeT 6bITb NPUMEHUMO K NOMELLEHUSAM C
€CTECTBEHHOWN BEHTUNALMEN.
YTenneHune CTeH, nona u/wunu noTonkos
B MN3onauma He moxeT ObITe NMPUMEHUMA ANS CY-
B )XMBOTHOBOZYECKNX NOMELLIEHUSX .
LLIeCTBYIOLMX 3,aHUA U3-38 apXUTEKTYPHO-
CTPOUTENbHbIX OFPaHUYEHUN
Kak npaswuno, npumeHsieTcs. icnonb3oBaHmne
McnonbaoBaHue sHeprocbeperaroLlero
r 3HeprocHeperaroLmx namn (CBETOANOAHBIX U
OCBeLLEeHUs
OHaT)
a Mcnonb3oBaHmne TennoobMEHHNKOB.
1. BO34yx-BO34YyX Bozgyx-3emns TennoobMeHHNKN NPUMEHSIIOTCSH
2. BO34yx-Boaa TONBKO B TEX CMy4asix, koraa ecTb cBobogHoe
3. BO34yXx-3emMnsi MECTO.
MpvMeHeHne TENNOBbIX HACOCOB Ha OCHOBE
reotTepmManbHON pereHepauumn Tenna orpaHu-
x Mcnonb3oBaHne TennoBbiX HACOCOB

YeHa HanuuMem AONONHUTENbHBIX NNoLaaen
NPy UCNOSb30BaHUN FOPU3OHTaNbHbIX TPYD
He npvmeHsieTca AN NpeanpuaTUi ¢ LeHTpa-
NM30BaHHON CUCTEMON BEHTUNALUM.
B CBMHOBOAYECKUX NPEANPUATUSAX STO HE MO-
. XeT 6bITb NPUMEHNMO B!
[MpuMeHeHne ecTecTBEHHON BEHTUNS-
3 - NOMeLLeHNAX C UCNONb30BaHWEM NOACTUMKN B
Han KapKOM Knumare;
- nomeLyeHnax 6e3 ncnonb3oBaHWsa NOACTUMKM
unu 6e3 MCNONb30BaHUS KPLITbIX YTEMNEHHbIX
©OKCOB B XONOAHOM Knumare.
OnuncaHue TexHonornm npueoguTcs B pasaene 5.
Otot BbiBOA HOT OCHOBaH Ha MHOpMauWu, NpuBeaeHHON B pasgenax 3, 4, 5

HNemoyrnuk: BREF (EU), 2015

5.7 YnpaBneHue CHUxeHUeM BbiBpocoB B atmocdepy

HAT-8. MpegoTepaLleHne N CHUKEHWE ra3oBbIX BbIOPOCOB, 06pasyoLLMXCs B NOMELLe-
HUAX COLEPKAHWUS KVBOTHBIX, B CUCTEME HaBO3OYAANEHUS, MyTEM UCMONb30BaHUSA KOMBMHa-
L1 MeTooB, NpmeeaeHsl B Tabnuue 5.3.7.1. [54, 63]
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Tabnuua 5.3.7.1 — MeTtogbl/obopyaoBaHue ans NpeaoTBpaLleHnsa N CHWKEHNS ra3oBbIX Bbl-
©pocoe, o6pa3syoLmMxca NPU XKN3HeAEATENbHOCTU XNBOTHbBIX U B NPOLIECCE TEXHOMNOrMYECKOro
nNpon3BOACTBA

MeTtoa/o6opyaoBaHue [ NMpUMEHUMOCTb
1. Cwucrema KOHTPONs MUKPOKNUMAaTOM NOMELLEHUS:
a peanusayusi nporpammbl dHeprocGepexeHnst u aHep- B OCHOBHOM MPUMEHUMbI
roaddeKkTMBHOCTN
MCMONb30BaHME CUCTEM YNPABMEHNUSA 3HEPTMEN U 3HEP- lpUMeHMMa npi UCnonkx308a-
6 HUWN HOBOIO MHHOBALMOHHOTO
ropecypcamu.
obopyaoBaHus
Mepbl N0 3HaUUTENBLHOW pereHepauumn Tenna u CHUXe-
HUIO ero NoTpeGneHns: MPUMEHMMOCTb MOXKET BbITh
— 3HauuTenbHble KonebaHusa Mexay BbICOKMMU UM | orpaHuyeHa oCoGeHHOCTSMU
HU3KMMU KITUMaTU4YECKUMK TEMNeparypamu,; apXUTEKTYPHO-CTPOUTESbHBIX
— BbIcokun Kl TennoreHepaTopos; pPeLLeHW 3gaHnsa*®
B — 3 EeKTUBHOCTL CUCTEMbI UCMNONb3OBAHUA BTO-
puyHoro Tenna Ans oborpesa 3aaHus; MpymeHUMo ANs NpeanpusTn,
— nepexop Ha WCMOMb30BaHWE MPUPOAHOro rasa. | €Cnm yctaHosneHo obopyaosa-
MakcumanbHoe npouMsBOACTBO 3HEpPrMuM 3a cuyeT | HWe Anda nony4vyeHua rasa us oT-
nepepaboTku OTXOAOB (HABO3a), KOTOPbLIE UMEIOT XOA0B 1 HaBo3a**
BbICOKOE COEpXKaHNE OpraHM4eCKnX BELLECTB
MakcumanbHoe yaA0BrneTBOpeHME NOTPEOHOCTEN XK-
BOTHbIX B ONTUManbHbIX YCIOBUAX MUKpOKNUmara c
r NMOMOLL|bIO COBMECTHOIO UCMOMNb30BaHUs CUCTEM OTON- B 0CHOBHOM NpUMEHUMBI
NEHVA, BEHTUNALMM, OXNaXKAEHUA, BOA0CHabeHus,
HaBo3oyaaneHud
Mcnonb3oBaHne n3bbITOYHOro Tenna Ana Harpesa nNu-
il TbEBOW BOAbI, TEXHOMOMMYECKON BOABI, OTOMNEHUS B 0CHOBHOM NpUMEHUMBI
34aHus
UNemoyrnuk: BREF (EU), 2015
lNpumeyvarue:
*TexHonoeusi u o6opydosarHue no npouzsodcmey 3Hepauu Uz omxodos npusedeHa e pasdene 7.
**[anHbill nyHKmM npesedeHr e pedakyuu BREF (EU), 2015. lNpopabomky npoyecca npouseodcmea
aHepauu u3 omxodos, codepxauwjue opeaHuJyecKue sewecmsa nposecmu He ydanoch & ceasu ¢
HedocmamoYyHbiM 06bEMOM UHGhOPMAaUUU MO NOSTyHeHU omxodos, ebipabomke aHepauu, ymunu-
3ayuu.

5.8 YnpaBneHue cHuxeHueM 3anaxa

HAOT-9. B uensax npepoTepalleHns 1 yMeHbLLEHUSI BbIOPOCOB 3araxa OT KOMMIIEKCOB U
depm, HOT gomkHbI COOTBETCTBOBATL NNaHy ynpaeneHus Bbibpocamu 3anaxa, B pamMmkax cu-
CTeMbI 3Kkonornyeckoro meHemxmenta (HAT 1), BHeapaTLCA 1 perynsapHoO nepecMaTpueaTses.
[54,63] 3TOT NnaH BkNtoYaeT B cebs cnepyrolme anemeHTb!:

- MPOTOKON, CoAepKaLUMiA COOTBETCTBYHOLLNE AENCTBUS U CPOKMK;

- NPOTOKON NPOBEAEHNA MOHUTOPUHIa BbIBPOCOB 3anaxa;

- NPOTOKOJ MO PearnpoBaHnio Ha BbISIBIEHHbLIN HEMPUSITHBIA 3anax;

- MporpaMMbl NPOgUNaKkTKN BbIBPOCOB 3anaxa v UX NUKBUAaUMM HanpasneHHble Ha
onpeneneHve UCToYHMKa (OB), ANSI KOHTPOMS BbIOPOCOB 3anaxa, 4Tobbl XxapakTepusoBaTb
BKMajA UCTOYHMKOB ANSA OCYLLECTBNEHUA NMKBMAALMM BbIBPOCOB 3anaxa nu/mnm mep no ux CHm-
XEHWIO;

- 0630p NpeapIayLLMX crnyvaes BeIBpOCOB 3anaxa v CpeAcTs 3awumTbl, U pacnpocTpaHe-
HWS CBEAEHUI O crnyYasx BbIOpocoB 3anaxa. CBsi3aHHbIA C 3TUM MOHUTOPUHT.
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Mpw ycTaHOBNEHUN HOPMAaTMBOB U KOHTPONSA BbIGPOCOB AypHONaxHyLLMX BELLECTB B aT-
mMocdepy Heobxoammo pykooacTeoBaTbes FOCT 32673-2014 [23].

HAT 9 npumeHsieTca TONbKO B TEX Chnydasx, Koraa oxmuaarotcsi BblOpoChl 3anaxa Ha
coymarnbHble 06bEKTBI MMM OHM YXXe Npousownun. B uenax npepoTtepalyeHma n ymeHbLIeHNe
06pasoBaHMsa 3anaxoB M pacnpocTpaHeHns 3anaxos oT komnnekcos, depm, HAOT 9 pomkHO
ncnonb3oBaTk KOMOUHaLMIO METOAOB, NpUBEAEHHbIX B Tabnuue 5.3.8.1.

Tabnuuya 5.3.8.1 — MeTtoabl/o6opyaoBaHve Ans NpeaoTBPaLLEHNS N CHIDKEHWUSA 3anaxa B
npouecce TEXHOSIOMMYECKOro NpomM3BoAcTea

Bo3MoOXHbIe MeToAbl MpuMeHUMOCTb
1 O6ecneunTb aieKBaTHOE PaCCTOSIHME MEXAY KOMNNEK- He moxeT 6biTb BOOOLLE NpUMe-
com, hepmoii 1 coupmarnbHbIMU 06bEKTaMU HUMO K CywecTByowmM depmam
2. Wcnonb3oBaTb CUCTEMY pPa3MELLEHUS, KOTOpas peanusyeT OAUH UNK COYETaHWE CrEAYIOLLNX NPUH-
LMNoB:

- AepXaTb )XMBOTHBIX U MOBEPXH

a Aaep PXHOCTU CyXMle W YACTbLIMU MpUMeHMMB
(BO n3bexxaHne nNoTepyu KOPMOB);
- YMEHbLUATb 3MUTUPYIOLLYIO MOBEPXHOCTb HABO3a (UC-
b30BaHWEe MEeTanMMYECKUX UK NNacTMKOBbIX MMaHo

6 non K, B 0CHOBHOM NpYMEHUMbI*

KaHarnbl C YMEHbLUEHHOW HAPY>KHON NOBEPXHOCTLIO
HaBo3a);

YaaneHue Xuakoro HaBo3a nyTem
NPOMBIBKU HE NPUEMITIEMO A1 CBU-
B - yianeHue HaBo3a Ha BHELUHEE XPaHUIULLE; HOKOMMNAEKCOoB 1 dpepm, pacrorio-
XEHHbIX 6IM3KO K coymanbHbIM 06b-

eKTam us-3a sanaxa
CHWKeHne TeMNepaTypbl B NoMelLe-
- CHWXeHUe TeMnepaTypbl HaBo3a (OXMaXAEeHNe XMAKOr0 | HUM, pacxod BO3gyxa U CKOPOCTb He

r HaBo3a) U BHYTPEHHEWN Cpeabl; MOryT BbITb NpMEMIeMbl B LiENsiX 3a-
LUMTBI XKMBOTHBIX
- YMeHblUeHMe 06bemMa 1 CKOPOCTU BO3AYLLUHOMO NOTOKA He moryT 6biTb NpuemMnems! B Lie-
A Haj NOBEPXHOCTbIO HaBO3a; NSAX 3aLNUTbI KUBOTHbIX

MoxeT 6biTb NPUMEHUMO NPU CO-
AepXaHuu Ha rny6oKon nogcTunke
3.0nNTMU3NpPOBAaTL YCoBMS BbIGpOCa BbITAXKHOMO BO34yXa U3 XXMBOTHOBOAYECKOrO NOMELLEHMS! C Mo-

MOLLbIO OJHOTO UMK COMETAHUS CreayIoLMX METOAOB:
- YBENMUYEHUE BbICOThI TPYObI 0TBOAA OTPaboTaHHOro BO3-

- coAepKaHne NOACTUMKNA CYXOi 1 B @dPOBHbIX YCROBUSX

B ocHOBHOM npUMEHUMbI™

a
Ayxa,
6 - YBEIIMYEHME CKOPOCTU BeHTVIJTIFlLWIVI BEPTMKANbHON Bbl- B OCHOBHOM MPUMEHMMbI™*
TSDKKM;
- apheKTNBHOE pasmMeLLeHne BHeWHMX 6apbepoB Ans co-
B 34aHuA TypOyneHTHOCTY BbIXOASLLEro NOToKa BO3Ayxa B ocHoBHOM NpUMEHUMbI
(pacTuTensHOCTN);
- A06aBUTb KPbILLKY Ha 4edNeKTOp BbIXOAHOTO OTBEPCTUS
r PacrnonoOXXEHHOro B HWXKHEN 4acTu CTeHbl, YTOObl OTBECTU B ocHoBHOM NpUMEHVMBI
BbIXOASALLUWIA BO3AYX K 3eMI1e;
4 |- JAMCNEeprypoBaHune BbITSHXKHOTO BO3Ayxa B Kopnycg, KOTO- B OCHOBHOM MPUMEHMMBI
pble OTBEPHYTbI OT COLManbHbIX OGBbEKTOB;
- BbIPOBHSITb OCb rpebHs 35aHNsI C eCTECTBEHHON BEHTU- | BbipaBHMBaHUWE ocu rpeBHA He npu-
e nAUMen NeprneHiNKynsipHO HarnpasrieHUIo roCMNoACTBYIO- MEHSETCA ANS CYLECTBYIOLLNX

LLINX BETPOB npeAnpusTUA.
Mpumeyarue: *KOHKpPEMHbIe MEeXHUYECKUe XxapakmepucmuKu, a makxe mpebosaHusi K 06opydosaHuio Ha
OaHHbIl MOMEHM He pa3pabomanbi.

**TouHbix peKOMEeHAyeMbix xapakmepucmuk ebicombl mpyb omeoda ompabomaHHO20 8030yxa yka3amb He
803MOXHO. B pasdene 7 npednazaromcsi HO8ble MEXHON02UYECKUE PELIeHUS.

*** TOYHbIX PEKOMEHOYEeMbIX Xapakmepucmuk ro CKopocmu eeHmunayuu ompabomaHHo20 8030yxa eepmu-
KanbHOU 8bIMSXKKU yKa3amb HE 803MOXHO.

HemouHuk: BREF (EU), 2015 [63]
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5.9 BbI6pochl Nbinu

HAOT-10. Ans ymMeHbLUEHUS BbIGPOCOB M KOHLEHTPAaLMK MbINK, COAepXallen opraHuye-
CKue BeLecTBa, MUKPOOPraHnamMbl OCODEHHO NPY NOBbLILWEHWN TEMNEPAaTypbl U BNEXHOCTN,
AnA npenoTspalleHnsl 3aboneeaeMocTn obcnyuBarowero nepcoHana m XueotHblx, HOT
JOMKHbI NUCNOMBb30BaTb OAWH UM KOMBMHALMI0O METOA0B, NpuBEAEHHbIX B Tabnuue 5.3.9.1.
[30, 39, 63]

Tabnuua 5.3.9.1 — MeTtoabl/obopyaoBaHue Ans npefoTepaleHns U CHIBKEHUA obpa3oBaHus
MbISIM B NPOLECCEe TEXHOMOrMYECKOro Npou3BoacTBa
Bo3amoxHbIe meToAabl MpuMeHnMoCTb

1. YMeHbwnTb 06pa3oBaHust Nbiv XKUBOTHBIMU BHYTPU NMOMELLIEHMS.
Ons aTol Luenu, coueTaHme creaylowmx MeToA0B MOXET ObiTb UCNONb30BaHO:
ncnonbe3osatb Sonee rpybbii MaTepuan noa-
a CTUNKK (ANWHHaA cornoma unu ApeBecHbIe
OMWIKK, @ He M3MENbYEHHasA CONnoma)
NPYMEHEHNE CBEXEro HanoHUTENS € TEXHU-
6 KO UCMOMNb30BaHWNA C HU3KUM KONMYECTBOM Kak npaBuno, npumeHsieTcs
Nbiny (BPY4HYt0)
NMPUMEHSITb CUCTEMY HEOrpaHNYEHHOro

[OnnHHan conoma He NPUMEHAETCA B CUCTE-
Max € XXUAKUM HAaBO3OM

B Kak npasuno, npumeHseTcs
KOpMNeHNns
MCronb3oBaTk BNayKHbIE U rpaHynMpoBaH-
r Hble Kopma unu fobasnsAaTe Macna u CBA3y- Kak npaesuno, npumeHsaeTcs

IOLL{ME BELLECTBA B CYXON KOPM
obopyaoBaTb XpaHWnuLga ana Cyxmx Kop-
MOB, KOTOpbIE 3anonHATCA
il Kak npasuno, npumeHsieTcst

NHEeBMarnyeckn, cenaparopamm UHOPOAHBLIX
vactuy
MNpoekTpoBaHWe 1 aKcnnyaTauus CucTeMbl
X | BEHTMNSALUM C Marnou CKOpOCTbIO BO3ayXxa B
nomMeLyeHmm
2. CHUW3WUTb KOHLIEHTPALMIO NbINW BHYTPU NOMELLEHNS MyTEM NPUMEHEHNS OAHOTO
U3 CneayoLwmnx METOA0B:
MpUMEHNMOCTb MOXET ObITb OFPAHUYEHO U3-
33 OWWYLLIEHUSI KMBOTHBIMU CHWKEHUS TeMne-
paTypbl BO BpEMS 3aTyMaHUBaHUs, B YaCTHO-
CTU B YYBCTBUTENbHBIE NEPUOADI XKU3HW XKK-
MenKoKkanenbHoe OonpbICKUBaHNE BOAOW (3a- | BOTHOMO, MU AN XONOAHOMO U BRAXHOTO KNk-
TyMaHMBaHue) mara.
MpUMEHUMOCTb MOXET ObITb OrpaHUYeHa npu
NPUMEHEHUN TBEPAOIO HABO3a B KOHLE Nepu-
oAa BblpalMBaHUs U3-3a BbICOKOTO BbiOpoca
amMmmMunaka.

He moxet NPUMEHATLCA Ha CBUHOBOYECKUX
6 MoHu3auus npeanpusSTUAX N0 TEXHUYECKUM U/ MU SKOHO-
MUYECKMM MpUYMHaM.

MpymMeHnMocTb MOXET ObiTb OrpaHuyeHa ns-
3a COOBpaXKeHUN 3aLLUUTbl JKUBOTHbIX.
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MpodomkerHue mabnuuypl 5.3.9.1

Bo3moOxHbIe MeToAbI anIMeHMMOCTb

3. OuncTKa ypansemoro Bosgyxa CUCTEMaMM OUYMUCTKU BO34YyXa TaKUMU KakK:

MpPYMEHNMO TOMbKO Ha NPEANPUSTUAX C CU-
CTEMOW TOHHENbHOW BEHTUNALMA

Ota TexHuka He MOXeT ObiTb obLyenpume-
. HUMOW, 13-3a BbICOKOW CTOMMOCTU peanusa-

BoasiHon ckpy66ep

6 L.

MPUMEHNMO TOMbKO Tam, rae CywecTsyeT

LeHTpanu3oBaHHasa cucTeMa BEHTUNALUN

B KUCROTHBIN ckpy66ep TonbKo 4Ns NOMEWEHUA € KUAKAM HABO3OM.

Heobxoanma pocraTtouHas nnowagb BHE

a Bogoc6opHumk

r Buockpy66ep >KNBOTHOBOAYECKOrO NOMELLEHUS AN pa3me-
I LByxdasHas unu TpexdasHasa cucrema LWEHWSA NaKeTOB C UNLTPaMM.
OYMCTKM BO3ayXa OT1a TexHuka He MOXeT ObITb obLenpuMeHu-
MOW, U3-3a BbICOKOW CTOUMOCTU peanu3ayun.
K 6uocunneTp MpuUMEHNMO TOMbKO Tam, rae cywecTeyeT

LieHTpan13oBaHHasa cucTema BeHTUNAUun.
Onucanune metogos, aaetcs B pasgene 5.
Stor HAOT BeIBOA 6a3unpyeTcs Ha uHdopmayum, NpeacTaBneHHon B pasgene 3, 5

HemouHuk: BREF (EU), 2015

5.10 YnpaBneHue WwymMmoOBbIM BO3AeACTBUEM

HOT-11. B uenax npenoTepalleHus 1 ANA CHWKEHUS YPOBHS LWyMa Ucnonb3oBaTh Me-
ponpuaTma obecneynsarome cobniogeHne CaHUTapHO-TMMrMeHNYECKUX HOPMaTUBOB B pamKax
cUCTeMbI 3Kkonorndeckoro meHempkmerta (HAT 1), koTopas BknovaeT cneyowme anemMeHTb!:

- NPOTOKOI, COAEPXaLLWA COOTBETCTBYOLLME ASUCTBUSA N CPOKM;

- NPOTOKON MPOBEAEHNSI MOHUTOPUHIa LLUYMa;

- MPOTOKON AN NPUHATMSA MEp pearnpoBaHUa Ha BbIABNEHHbIE CyYan LWyma;

- NporpamMma CHWXXEHUs1 LLyMa, pa3paboTaHHas, HanpuMep, ANns BbIABNEHUS NCTOYHMKA
(oB) Wyma, AN KOHTPONS BbIOPOCOB LWyMa, YTOOLI XapakTepu3oBaTb BKNaj UCTOYHMKOB LLyMa
1 AN OCYLWECTBMNEHNS] MEP NUKBUAALIMN /NN MEP NO CHUKEHWIO;

- 0630p npeabiayLMX cryyaes BbIGPOCOB WyMa 1 CPEACTB 3amThl, U pacnpocTpaHe-
HUS CBEAEHUN O cnyJasx Bbibpocos wyma. [30,3963]

HAT 11 npumeHsieTcs TOMbKO B TEX CRyYasx, Koraa OxxXmaaeTcs LyMOBOE BO3ENCTBUE
Ha coumarnbHble 0BbeKTbI UMK OHO yke npousowwno. AToT Beieog HAT 6asupyetca Ha vH-
dopmauuu, npeacrasneHHon B pasgene 3.

5.11 YnpaBrneHue CUCTEMOMN KOHTPOSMA KIOUYEBbIX MNapaMeTpoB MpoLeccoB
npon3BoOACTBa

MOHMTOPUHTI KIOUYEBbIX NapamMeTpoB npoueccoB npoussoactia [30, 39, 63]

HAOT-12. KoHTponb KNoYeBbIX NapaMeTpoB TEXHOMOMMYECKOro npouecca Ha npeanpu-
ATUAX (faBneHve, TeMnepartypa, BMaXHOCTb, KOMMYECTBO 3arpsa3HEHUN, MPOYNe KNioYeBble
WHAMKaTOPbI COMNAacHO TEXHUYECKUM PernaMmeHTam NpeanpusTms).
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HAOT-13. KoHTponk 1 nameperue Boibpocoe B atMocdepy (NOx, SOz, nbinb).

HAT-14. KoHTponk 1 nsmepeHue cbpocos B Bogy (XK, BINK, B3BeLLeHHbIe BeLLecTBa,
oBwmn asoT, pH, anekTponpoBOAHOCTD).

HAT-15. PerynspHbIi KOHTPONb 1 OLEHKa pacnpoCTPaHEeHNsT LyPHOMaxXHYLLUX ra3os 13
COOTBETCTBYHOLLMX MCTOYHUKOB.

5.12 YnpaBneHue cuctemol obpaueHusi ¢ otxogamm

HOT-16. CHwxeHne obpasoBaHWA OTXOLOB, MepepaboTka M UCMONb3oBaHWE MyTEM
NpUMeHeHNa koMBuHaLMm MeTof0B/NpoLIeccoB NpmBeAeHHbIX B Tabnuue 5.3.12.1. [30,39,63]

Tabnuua 5.3.12.1 — MeToabl/obopynoBaHue Ansi CHWKEHWUS 06pa3oBaHNA OTXOLOB, XpaHe-
HWe, NoAroToBKa U NepepaboTka

Metoa/o6opynoBaHue MpumeHumocTb

PaspenbHbI c6op pasnuuHbIX BULOB OTXOAOB (BKIOYas pasae-
neHune 1 knaccuukaumio OTXO0A0B NO CTENEHM ONACHOCTM)
Ob6beanHeHe NOAXOASALLMX BUAOB (PpaKLWiA) AN NOMyYeHUs
NPOAYKTOB, KOTOPbIE MOFYT fy4LLE UCMOMb30BAaTLCSA
MpepBaputenbHas 06paboTka oTX040B Nepes XpaHeHeM, nepe-

B . B oCHOBHOM NPUMEHUMO
paboTKOM 1 NCNONb3OBaHNEM

B ocHoBHOM NPUMEHNMO

B ocHoBHOM npyMeHMO

MpUMeHMOoCTb 3aBUCUT OT
BblpaboTka sHeprum Ha MecTe 1nu BHe NPEANPUATUS U3 HAaBO3a C
r AOCTYNHOCTU YCTaHOBOK NO
BbICOKMM COZ EPXKaHNEM rOpPIOYMX OpraHUYECKUX BELLECTB
nepepaboTku HaBo3a

MpegBaputensHas o6paboTka U NogroToBka HaBo3a nepej nepe-

paBoTKOIA MNpumeHnmo

a

Ucmounuk: BREF (EU), 2015

OnucaHue meTonoB

MeToAbl OYUCTKM CTOUYHBIX BOA,

He3sarpssHeHHyto atMocepHyo Boay C KpbIl U AOPOr MOXHO, cOpacbiBaTb HA MeCT-
HbIA penbed, B CTOYHbIE KaHaBbl MW MMaBHble BbIBOAHLIE kKONnekTopbl. Hanbonee addek-
TMBHbBIA BapUAaHT BO3MOXHOCTU MOBTOPHOIO UCMOMNbL30BaHUS COBMpaeMbIX U OTAENBHO Hakan-
TNMBaeMbIX CTOUHbIX BOZ, (MPOMbIBOYHBIE Lienu, pe3epByap ANS NOXapOoTyLWeHWs), €Cnv OHX
He npepcTaBnsioT yrpo3y ans GuobesonacHocTn. ATMocdepHas Boja U3 He HaKPbITbIX Bbl-
rynbHbIX JBOPOB, OTKPbITbIX KOPMOBLIX (HaryrbHbiX) Mrowanen, MecT, rae ckrnagupyertcs
HaBo3, aorrkHa 6biTb cobpaHa n oumweHa. [39, 63]

Mpu onpegeneHun pasMepoB CKNaACKMX MOLLHOCTEN ATS XpaHEHUS XNAKOro HaBo3a 1
HaBO3HbIX CTOKOB, 06beM aTtMochepHOn Boabl, Bepylumiica B pacyeT, AOHKEH COOTBETCTBO-
BaTb 06beMy 1 pa3Mepy COOTBETCTBYIOLLMX YYACTKOB 33 BbIYETOM MOTEPbL NPU UCNapPEeHU.

Okonoruueckasn nonb3a. COop 1 o4UCTKa CTOYHOW BOAbI A0 TOTO, KaK OHa NOCTYMNUT B
BOA4OEM, NpefoTepaLlaeT 3arpsisHeHne Boabl. OaHako HEOBX0ANMO YUYNTLIBATL, YTO XpaHeHue
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oTaensHo cobpaHHON He3arpsA3HEHHOW JOXAEBON BOAbI B TEYEHME ANUTENBHO BPEMEHN MO-
XeT BbITb NpobnemaTnyHbIM 13-3a BUONOTNYECKON aKTMBHOCTM B XPaHNUMOW BOAE U HEMPUSIT-
Horo 3anaxa. OHa Takke MOXET BbITe OnacHa ANs 340PO0BbSA XMBOTHbLIX U NEPCoHana.

TexHu4eckue acnekTbl NPUMeHeHUsi. CTPOUTENLCTBO COOTBETCTBYHOLLMX OTAEbHbIX
BOAOCOOPHLIX U APEHaKHBIX CUCTEM AMA pasfeneHnsa HesarpasHeHHOW BOAbI MOXET He Nnoj-
XOAWUTL AEUCTBYIOLLMM XO3ANCTBAM U3-32 BbICOKOW CTOMMOCTU.

MoBTOPHOE MCNOb30BaHNE HE3arpsis3HEHHOW AOXAEBOW BOAbl ANsi YOOPKM NOAXOAUT
L1 HOBbIX U MOAEPHU3NPYEMBIX XO3SNCTB. B HEKOTOPLIX pernoHax HeT HEOBXOANMOCTU CO-
BupaTtb Takyto Bogy, 1 cobrpaemble 06beMbl MOTyT NpeBbIwaTe noTpebHocTn. Takke MoxXeT
notpeboBaTbes, UTOOLI coBMpaemasn BOAA XpaHWUach B OTanIMBaeMbIX COOPYKEHUSX 3UMOW.

OkoHOMMKA. COBOKYMHbIE €XerofHble 3aTpaTbl CBMHOBOAYECKOrO XO3sINCTBAa (npu
amMopTu3aLnoHHOM cpoke 20 NeT) Ha CoopyKEHWEe AOMOMNHUTENbHBIX HABECOB Haf rPA3HbIMA
3abeTOHNPOBaHHBIMM y4acTKaMm U OTBOA YMCTOW BoAbl coctaenstoT 1820 eBpo (eBpo 45/m*
Kpbiwn=0,88). [30, 39, 63]

MNepcnekTnBa BHEOPEHUA OAHHOW TEXHONMOrUW. MCnons30BaHne CTOYHbIX BOS Npuv
obpaboTke xuaKoro Haeo3a sBnseTca 6onee adhdeKTUBHON Tak kak TpebyeTcs MeHbLUNA
o6beM xpaHunmLLa n MeHbLLE BpeMEHU 1 3aTparT Ha pasbpacbiBaHne Hasosa. [pegoTepalle-
HME NOCTYNNeHWs AONOMHMTENBHBIX 06BbEeMOB 0caakoB Hanbonee peHTabensHO B PErMoHax ¢
BbICOKMM YPOBHEM 0CaakoB. OnuncaHHbIe TEXHOMOMMM WNPOoKO npumeHsitotes. [30, 39, 63]

OumncTKa cnerka 3arpsA3HeHHOW BOAbI PACTEHUSAMMN MOXET YMEHbLUWNTb KOHLEHTpa-
LMHO 3arpsi3HSIOLLMX BELLECTB, €CMN YHUYTOXWTL NaToreHbl A0 TOro, Kak OHW NonagyT B ecTe-
CTBEHHbIE MOBEPXHOCTHBIE UMM TPYHTOBLIE BOAbl. PacteHns normowaroT HeKOTOpbIE HyTPU-
€HTbI U TSHKEMbIE MeTanmMbl, YTO NPEfOTBpaLLAET UX NonagaHe B ECTECTBEHHYIO SKOCUCTEMY.
MeToabl U MexaHU3Mbl OYNCTKM/CaMOOUMLLIEHNS BONOTHOW 3KOCUCTEMbI, NPOCTbl U addek-
TUBHbI.

COpoCHOI KaHan — MEerKWIA 3aepHOBaHHbIN KaHar, BbIpbITbIA Ans cOopa CTOYHON
BOZbl, MO KOTOPOMY BOZ& MEANEHHO CTUKaET no ckrioHy. MNpoxogs no kaHany, soga buneTpy-
€TCsl, NMOCKOMBKY AEPH MOXET OT(UNLTPOBLIBATL B3BELLEHHBIE HAHOCHI, a Takke Mornowars
HYTPUEHTbLI. YacTo BAOMb kKaHana CTpoATCA 3almTHbIE Aambbl (YEKOBbIE BanNnkK), YToObI yBe-
JNNYb NOME3HLIN 0ObEM U 3aMEANUTL NPOXOXAEHNE BOAbI.

MNpyA-0TCTOMHUK — NpegHasHayeH Ans Toro, YToObl B3BELUEHHbIE TBEPAbIE YacTuLbl
B CTOYHOM BoAe oceganu. Boaa B npyay HakannuBaeTcs U uonornyecku ounwiaetca. OaHako
npya yaanset ua3bbITOYHbIE OTNOXKEHUS, HO HE MOXET MOMHOCTBIO OYNCTUTL CTOYHYIO BOAY,
MO3TOMY MPYZA UCMONb3YETCA B KAYECTBE NpeBapUTENbHOM 04UCTKM CTOYHOM Bogbl. CTouHan
BOZa NOCTynaeT B Npyj NOCcre 04nCTkM B cOpocHoM kaHane. INpyabl BpeMs OT BPEMEHU HY>KHO
obeavnveaTb.

CKOHCTpyMpOBaHHasi 60MOTHasi 3KOCUCTEMa — 3TO CKOHCTPYMPOBAHHbBIA NONyHaTy-
panbHbIA y4acTOK 3eMn, KOTOPLIM 0BbIYHO BKIOYAET B cebsi paccagouHble rpsabl cneuyarns-
HbIX PaCTEHUI, Takux kak kambiw (Phragmites spp) 1 kaHanbl ¢ rpaBUIAHON (raneyvHowm) 3ackIn-
koi. OHa NOBTOPSAET €CTECTBEHHYHO CUCTEMY NPYAOB 1 BOroT, rae nocnefoBaTenbHOe yBenu-
YeHue rnybuHbl GnaronpuaTcTeyeT pasHoobpasHom dnope n hayHe. OHM o6nagaroT cnocob-
HOCTbHO OUMLLATE PasMblBaeMble CTOYHbIE BOABI (YCTPaHSIHOT BUoXMMmYeckyto NoTpebHOCTL B
KNCMOpOoAE WM HYTPUEHTbI, 3afepXuBaloT OTnoxeHus). CKOHCTpynposaHHaa GonoTHas cu-
CTema NpekpacHo OYMLLAET CTOYHBIE BoAbI, HO TpebyeT npocTpaHcTBa.
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Mornowarowmni (apeHaxHbIN Konogew,) — NPUMEHAETCA TaMm, rae noysa AoCTaTto4qHO
npoHULaemas 1 ypoBeHb PYHTOBbIX BOA [OCTATOYMHO Hu3kvn. Ounjaemasi Boja [OImKHa
NMETb OYEHb HU3KYHO KOHLEHTPALMIO 3arpssHSaOLLMX BELLECTB, MOCKONbKY CTOYHAs Boa B No-
rMOLAoLLEM KOMOALIE MPOCaYMBAETCS CKBO3b OKPYKAIOLLYIO MOYBY BbILLE YPOBHSA IPYHTOBbIX
Boa. MNousa ABnseTCA Cpenoi, B KOTOPOM NPOMCXOAUT Bronormyeckas o4ncTka CTOUHON BOAb|,
a ouvLLeHHasi Boja jarnee rnonagaeT B rpyHTOBbIE BOAb!.

PaspeneHue cUNbHO 3arpA3HeHHbIX PPaKLMA OT HE3HAUYUTENBLHO 3arpsA3HEHHbIX
B CTOYHOM BOAE Nnepes NocneayoLleil O4MCTKON OCYLECTBRSETCS B CrieLyanv3mpoBaHHoON
cMCTeME NepBOro CMbIBa (MpU yTeuKax U3 xpaHunumLy). [1ns BbICOKOKOHLEHTPMPOBaHHOMW dpak-
LMK XapaKTepHbl BbICOKas KOHLEHTPaLMs OpraHWYeckux 3arpssHstoLLMX BELLECTB (XMMUYe-
ckue, BuoxMMmyeckne BeLLEeCTBa, B3BELUEHHbIE TBEpAble YacTuupl) N Hebonbme obbeMbl.
Kpome atolh dppakumm MoXeT BCTpeyaTtbes OonbLuMii 06beM Hes3HauMTemNbHO 3arpsid3HEHHbIX
CTOKOB. 3TW ABe dpakumn MoryT BbiTb DM3NYECKM OTAENEHBI B CNELManM3MpoBaHHON «CU-
CTEME NepBOro CMbIBa».

Cucrtema nepBOro CMbiBa - COCTOUT 13 siIMbl C KUPMNMYHOW KIaAKOW C TOHKOW nepero-
poakon nocepennHe. CToYHasa BoAa NOCTyNaeT B CUCTEMY Yepes3 BNyCKHOE YCTPOWUCTBO C OT-
xoaoM. CunbHO 3arpsasHeHHas dpakuma ocefaet B nepsom otaeneHun. U3 nepsoro otaene-
HUst 9Ta dpakuma cOpacbiBaeTCs B OTAENbHBIN HakonuTenb. HeaHauutenbHO 3arpsi3HeHHast
hpakuma ocegaeT BO BTOPOM oTaeneHun. U3 BToporo otaeneHus ata dpakums cbpacbiBa-
€TCH Yepes BbIXOAHOE OTBEPCTME ANS nocneaytoLler GUoNormyeckomn OUUCTKA O4HUM U3 BbilLie
onmcaHHbIM MeToaoM. PpakLmmu He MOryT NOCTynaTb U3 OAHOrO OTAENEHUS B APYIOE.

Skonoruyeckas nonb3a. 3TV CUCTEMbI SPDEKTUBHO YNyULLAKOT Ka4eCTBO BOAbI Bna-
rogaps OgHOBPEMEHHON BMONOrMYecKon U pU3NYECKon OUMUCTKM, 3a4EPXKUBAHUIO COAEpXKa-
LUMX HYTPUEHTLI U TSPKENbIE METar bl OTNOXEHUIN, KOHTPOSIMPYEMOMY MOTMOLEHMIO pacTeHN-
AMU HEKOTOPbIX HYTPMEHTOB. Takum 06pa3oM, YMEHBLUAETCA KOHLEHTPAaLUA 3arpAsHAOLLMX
BewecTB 6narogaps BbIMbIBAHWIO HYTPUEHTbI HE NOMAAAOT B MOYBY, MPYHTOBLIE W/MNKN No-
BEPXHOCTHbIE BOAbI.

XapakrepucTuka 3KONMOrMYHOCTU U paboune paHHble. [nvHHbIN cOpOCcHOWM KaHan
(70 M n anvHHee) 3aiepXNBaET N OCAKAAET B3BELLEHHbIE TBEpable YacTuupbl. OnTUMarnsHble
napameTpsbl: YKIIOH 5°, TonbKo nonorasi Kpusasi U He CAINLLKOM KpyTble 06pbiBbI (COOTHOLLEHNE
1:3). XXenaTteneH ykopeHMBLLWIACS TPaBOCTON, 4ToObI BOAA HE 3acTamBanach.

O6bem cOPOCHOrO KaHama paccYUTLIBAeTCA MyTeM YMHOXEHWA Mnowiaaun, KOTopyto
HY>XHO OCYLUIMTb Ha 12 (paBeH KonmuecTBy 0cagkos T.€. 12 mm). Heobxoanumo BospacraroLee
KONNYeCTBO 3awmTHbLIX 4amb BAOMNbL COPOCHOro KaHana Ans nosbiweHus yknoHa (1 pamba
kaxable 25 m anga yknoHa 2°).

Mpyabl — oTHoCcUTENbHO rNyboKMe BOAOEMbI C MEMKOW KPOMKOW. PacTutenbHOCTb Mo
Kpato cnocobCTBYET 3afepKNBaHNI0 HAHOCOB, CO3AAHNI0 CPEeabl OBUTaAHUSA KUBOTHbIX, pacTe-
HWI n 6esonacHocTU. HaHock! (TsbKerble MeTannbl) 0ceaaroT Ha AHeE.

KoHcTpyrpyeMble 60M0THBIE SKOCUCTEMbI — CheumanbHO 3aTOMNMEeHHbIe YYacTku pas-
HOM rny6uHbl, NpefHasHaveHHble ans Toro, YTobbl cMoaenuMpoBaTb ecTecTBeHHble GoroTa.
9710 pas3nuuHbie No rnybuHe u xapakTepy penbeda kaHanbl Unu nNpyabl ¢ MENKOBOAHBIMU
yyactkamy ¢ BOQHOWN Unn HaaBOAHOW pacTUTENBHOCTLIO (3apocnu kambiwa). nybokun npyg,
BCerga nepebli, a MenkoTa Kpomku 6onota moxeT gocturatb 10 cM. CyLecTByHT 2 OCHOBHbIX
THNa KOHCTPYMPYEMbIX KaMbILLOBbIX 3apPOCNen: C BEPTUKANbHBIM TEYEHWEM U FOpU3OHTarb-
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HbIM TeYeHVeM, ogHako oba Tvna MoryT BbiTb 06beanHeHbl. KambilwoBble 3apocnu npegHa-
3Ha4eHbl Ans oboralleHMsa CTOYHbIX BOA KMCIIOPOAOM U OCBOBOXAEHNS OT MoBbIX 3arpAsHs-
FOLLMX BELLECTB.

O hekTMBHOCTL BbIBEAEHUA a30Ta, No coobyeHmam [30, 39, 63], coctaenseT 20-60%,
HO wMoxeT gocturate 90% nMpy  NPUCYTCTBUMW MNNaBatoMX BOAHbIX MaKpOgUTOB.
Buoxmumuueckmin npouecc pacnaga asoTUCTbIX COeAMHEHWN (AeHUTpudunkaums) - cambli
Ba)XKHbIM Cnocob BbiBEAEHWS as30Ta, B TO Bpems kak abcopbumsi B TBEPAOM COCTOSIHUM
ABMSETCS rMaBHLIM MEXaHU3MOM BbIBEAEHMS dhocdopa.

Mpu pacdeTe pasmepoB MOMMOWAOWMNX KOMOALEB CneayeT MWCXOAUTb M3
MaKCUMarnbHOro NpuTOoKa BOAbI, HaMbonblUek CKOpPOCTW MpocaduBaHUsi B MOYBY, CUCTEMY
pasMellaTb Ha Gonee HM3KOM ypoBHe. [pu BbIBOpe CUCTEMbI CneayeT yuuTbiBaTb Psg,
rnepeMeHHbIX: BKMOYasi Yron CKroHa, MNpPOrHO3MPYEMbIA YpPOBEHb OCaAKOB, CKOPOCTb
npocayvBaHKs B NoYBY W HanmM4me cBobOAHOro NPOCTpaHCTBa.

TexHu4eckue acnekTbl NpuMeHeHust. O4mcTka CToYHbIX Bog obLenpumernma. Ho to,
Kakum  criocobom npegnpustve  OygeT  oumwate  CTOYHbIE  BOAbI,  3aBUCUMT  OT
MecTopacnonoxeHusa. Beeraa HyxHo 3aboTutbea 0 GuobesonacHocTK, korga crovHas Boga
XPaHWUTLCH pasaernbHO 40 M NoCHe O4YUCTKW. [N CUCTEM, OYMLLAIOLLMX CTOUHBbIE BOAbI C HU3KOW
KOHLEHTPaUMEN 3arpsasHSIOWMX BeLecTB, Heobxoguma ceobogHas 3emns. OHM He 4OMKHbI
ObITe pacnonoX)eHsl BnM3ko K NPUPOAHBIM TEPPUTOPUSAM, BE&KHBLIM C 3KONOTUYECKOW TOYKM
3peHus], YToObl HEe HapyLLNTL CyLLecTBytoLLee BropasHoobpasne. Takue npyabl BO3BOAATCA AN
XpaHeHns BoAbl M 06bl4HO He BbicTMnaroTes. Ux cnepyeT pasmMellartb Ha BOLOHENPOHWULIZEMOM
rnybokoM y4acTke, NpeanovTUTENBHO C YPOBHEM COAEPKaHUSA rMWHbI He MeHee 20%. O6bIvHO
TakMe CUCTEMbI BbIAEPKUBAKOT 3HAUATEMbHLIE EXKEeAHEBHbIE W Ce30HHble KonebaHus
KOHLIEHTpaLMM 3arps3HSAOLLMX BELLECTB, YTO AeNaeT UX MOAXOAAMMU ANSA pasHOOBpasHbIX
MECTOMONOXEHWI 1 MOrofHbIX yCnoBuiA. B xonoaHom knvmare, Hanpumep B cesepHou EBpone,
OnucbiBaeMblE CUCTEMbI pPaboTalT NUWb OMPEAENieHHOE KOMNMYECTBO BPEMEHW B rogy,
Hanpumep B BeretaumoHHsI nepuog. o ston npuumHe Heobxogmma napannenbHasi cucrema
oumncTKM (N pesepsyap Ana coopa 1 XpaHeHUst BoAbl 3MMOWA).

OKOHOMMKA. 3aTtpaTbl pasnuyHbl B 3aBMCMMOCTW OT XapakTepUCTMK y4yacTka, HO
OPUEHTUPOBOYHAsS CTOMMOCTL AN 06bIYHOrO Y3KOro CnMBHOrO kaHana B Espone 6,00 eBpo Ha
meTp. CKOHCTPYMPOBaHHLIE GOMOTHBIE CUCTEMBI, MPU YCMOBUM NOAXOAALLEN NOYBbI, TPEDYIOT
BbIEMKM TpYyHTa, OrpaXAeHui, BOPOT, MMOTUH (3anpyn) v onnatbl npodeccroHanam.
OpvieHTNPOBOYHAs CTOMMOCTb, OCHOBaHHAs H& pacyeTHbIX MnapameTpax, ykasaHHbIX B
OpUTaHCKOM PYKOBOACTBE MO BO3BEAEHMIO YCTOMUMBLIX [APEHEDKHLIX CUCTEM, MOXET
coctaBnate 0,9-1,1 eBpo Ha M? HeEnpoHUL@eMoro OcCyllaeMoro ydactka, Ans
CKOHCTPYMpOBaHHbIX G0noTHLIX cuctem Bonbluero pasmepa CTOMMOCTb, BEpPOsiTHO, OyneT
MeHblien. Ha BoO3BedeHME CKOHCTPYMPOBAHHOW OONOTHOM CUCTEMbI ANA OYUCTKM U
paxuikeHus Boakl nnowasbto B 22005 m? B BenukobputaHum Beino notpayeHo 70000 eepo.
CTOMMOCTb pasfenuTensHOM CUCTEMbI MOXKET 3aBUCETb OT TUNa, pa3Mepos U T.4. TpebyeTcs
(Bknto4as Gakn ¢ BEHTUNALMOHHLIM OTBEPCTMEM, BbirpebHbIe SMbI, y4acToK) okoro 750 eepo.
O6Lwan cToumMocTb U CTOMMOCTb Bo3BegdeHnst 1500-2500 espo. [30,39,63]

MepcnekTMBbI BHEAPEHUS OAHHOM TexHomnoruu. [laHHble CUCTEMbl MO3BONSIOT
€CTEeCTBEHHbIM 00pa3oM ouMlaTb HE3HaYUTENbHO 3arpsi3BHEHHbIE CTOYHblE  BOfbI,
NOCTYMaIOLLME N3 Pa3HbIX MCTOYHNKOB C Pa3nmyHbIMK TUNamm 3arpasHeHns. PereHeprpyemas
6vomacca MOXET LUMPOKO NPUMEHsITbeA (cybctpat ans 6uorasa wnvM nNpounsBOACTBa
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BuoataHona). Nx nerye Bo3BOAUTb, YEM TPYOHbIE CUCTEMBI, OHW TPEDBYIOT HE3HAYUTENBLHOrO
0BCnyXMBaHWA 1 NErko perynmpyroTcs.

CKOHCTpYMpOBaHHbIE UMM eCTECTBEHHbIE BOMOTHBIE CUCTEMBI LLUMPOKO UCMOMb3YTCS
Nno BCEMY MUPY ANS OYMCTKU PasfnyHbIX CTOYHbLIX BOA, B OCHOBHOM 3TO PasMbITble CTOKU C
06bI4HON Broxmmmnyeckon NoTpebHOCTLIO B Kcrnopoae 13 pacyeta Ha 5 aHen B 100-250 mr/n.
Broxumnyeckas noTpebHOCTL B KUCNOPOAE 13 pacyeTa Ha 5 AHeN B XNBOTHOBOAYECKUX CTO-
Kax MOXeT ObITb 3HAUNTENBHO Bbille. B HekoTopbix cTpaHax EC (B ABcTpun), Takmm cnocobom
OUNLLAKOTCS UCKINIOHMTENBHO foxaeBble cTokM. [30,39,63)

Mcnonb3oBaHue CTOYHOW BOAbI B OPOCUTENBLHbLIX cuctemax. CTOYHbIe BOAbI
BkntovatoT B cebs BCIO BOAY, MOCTYMaroLytd W3 XO3IANCTB, KOTOPas COAEPXKWT BOAY,
OCTaBLUYHOCA Nocne yOopkM COOPYKEHWUA, U CTOYHYHO BOAY CO CKOTHOro Asopa. YposeHb
Buoxmmmyeckon NoTpebHOCTH B KMCINOPOAE B CTOMHOW BOAE, kak npasumno, Beicok (1000-5000
mr/n). Uppuraums npyuMeHseTcs ¢ Lenbio 0TBoLa CTOYHOW BOAbI Ha NOMSA, €CN MMEeLLasacs
3eMJ1s1 4N 3TOro NoAXoAuT. Takune e orpaHnMyYeHns PacnpoCcTPaHSaoTeS 1 Ha pasbpaceiBaHue
XWOKOro HaBosa.

Mpy 3TOM TExXHOMorMM MOryT WCMOnb30BaTbCA OTCTOMHbIE pe3epByapbl UMW NpyAbl-
OTCTOMHWUKW Ans cBopa CTOYHOM BOAbI Nepe 3akaqkon Ha nons. YacTnykm MOXHO 0cagmnTb 41
NpeaoTBpaLLEHNs 3aCOPEHUS CUCTEMBI, UM TBEPAbIE YAaCTUYKU MOXHO YAaNUTb MEeXaHU4YeCK.
ATy bpakumto HyxHO pasbpocaTtb. CTouHas Bofa 3akadmMBaeTcs U3 HakonuTens B Tpybonpoeoa
W NOCTyMaeT B AOXAEBarbHYl0 YCTaHOBKY WM CaMOXOAHYHO OOXAEBYH MalUMHY, KOTOpble
pa3bpbi3rvBatoT BoAy Ha nons. Pasbpbi3rvBaTh BOAY TAIOKE MOXHO C NMOMOLLBIO MHXKEKTOPa C
nynbcupyrowern cTpyen (Pasagen 2,4), TaHkepa, Unn MHKeKTopa Co LLNaHroM.

HdocTuraemas 3kornornuyeckas nonb3a. [IpeyMylWecTBOM JaHHOW CUCTEMbI
cuMTaeTCs npefoTBpalleHne NonagaHus CTOYHOW BOAbl B KaHaNU3aLMOHHY0 CUCTEMY UNA
NOBEPXHOCTHblE BoAbl. OAHAKO, MPU OPOLLEHWMN HY>KHO YYMTbIBATL NOTPEOHOCTL OPOLLAEMON
3eMIn B BOAE U NpuaepXmnBaTsCcs obLLEenpuHATLIX Npasun pasbpackiBaHns oTxonos (Pasaen
2,3,4). Npy ncnonb3oBaHUM 4aHHOW CUCTEMbI HEOBXOAMMO UMETH AOCTATOUYHOE KONUYECTBO
3emnn. BaxkHo BO Bpems pa3bpbl3rMBaHUS yuuTbIBaTb MPUCYTCTBUE HEMNPUSITHOrO 3anaxa,
NMO3TOMY AOIMKHbI MPUHUMATBCA BO BHUMaHWE NOrOAHbIE U MOYBEHHbIE YCIOBMS.

XapakrepucTuka 3KOMOMMYHOCTU U paboume pgaHHble. ppuraumoHHbIE CUCTEMBI
UCMONb3YHOT MOAXOASLUME LUMCTEPHBLI UMW BbIKONAHHLIE B 3emne pesepsyapbl Ang cbopa u
oTCTavBaHua kuakocten. [ns pasbpbi3arMBaHUA XWUOKOCTEN Ha MONSA OHM UCMOSb3yHoT
3MNeKTPUYECKUIA Hacoc, TpybonpoBoa Manoro AnameTpa U AoKAEBarbHbIE YCTaHOBKU (A0 5 MM
B Yac) nnm HebonbLUy0 CaMOXOAHYH0 AOXAEeBYo MawuHy (8o 50 m®/ra nnm 5 MM Ha war
MawmHel). Mepuog xpaHeHus ByaeT 3aBUceTb OT Yrpo3bl 3arpAsHEHWUS CTOYHBIMI BOAAMU Npu
pasbpbi3rMBaHIn.

Ecnm 06beM Hakannmeaemor BOAb! NPEBbLILWAET NONe3Hbii 06bem cncremsl (B crnydae
CUnbHBIX OcagkoB), cuctema TpebyeT aBapunHoro Bogocbpoca. Hacoc pormkeH
COOTBETCTBOBaTb [aBMEHWIO, 3aBUCALLEMY OT PacCTOAHMSA, Ha KOTOPOM HaxoAuUTCA
aoxaepanbHas yctaHoBka. O6beM MoOXeT ObiTb pa3nuyHbIM.

TexHUuyeckue acnekTbl NPUMEeHeHMA. [lpeanouTUTENBHO, YTOObI K XO3SINCTBY
NPUMbIKAN0O AOCTaTOYHO 3eMSM, TOr4a He HyXeH ANuHHBIN TpyBonpoeoa. JoxaesBansHyto
YCTaHOBKY HY)XHO PErynsipHO nepeasuratb BO usbexaHue 3arpsisHeHuss nousbl. Cuctemy
HY)XHO perynsipHo ofbcnyxuBaTtb ANA NPeaoTBpaleHuss 3acopa Tpyd w ckannmsaHus
HenpUATHOro 3anaxa B cMcTeme. Takasi cuctema Beeraa cnabo Harpyxaema.
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MepcnekTuBbI BHegpeHUs AaHHOW TexHonorun. OTaensHas oT CTOYHbIX BoA obpa-
00TKa >XMAKoro Haeo3a JaeT Oonblle MaHEBPEHHOCTH, T.€. TpebyeTcsa MeHbwnn 06bemM xpa-
HUMMLL@ M MeHbLUe BPEMEHU U 3aTpaT Ha pa3bpacbiBaHNe HaBO3a. JTa TEXHOMNOTUS LUMPOKO
npumeHsieTcs B Benukobpuranun. [30,39,63]

MpuHUMNBI KOPMIIEHUS CBUHEHW, CMOCOOGCTBYHOWME CHUXKEHUIO BbIAENAEMOro
asorta u chocdopa

K 0CHOBHBIM NPUHLIMNAM KOPMIEHNSI CBUHEN, CNOCOBCTBYIOLLIMM CHUKEHUIO KONMYeCTBa
BblAENAEMOro XMBOTHbIMM a3oTa 1 hocdopa OTHOCATCA cneaytowme:

1. YMEHbLUMTL YpOBEHb Chiporo Herka, CocTaBnsaa paunoH U3 pacyeTta noTpebHo-
CTeW CBMHbU B 3HEPIUN, BKIOUMTL B PALMOH NEFKO YCBaMBaeMble aMUHOKMUCTOTLI. 3TO NO3BO-
MNT XMBOTHBLIM peanusoBaTb CBOW MOTEHLUMan pocTa 1 NPOAYKTUBHOCTW, Bnarogapa Makcu-
ManbHOW CKOPOCTM CUHTE3a NpoTenHa. BaxkHO oTcnexunBaTb KONMYECTBO HE3aMEHNMbIX aMu-
HOKMCHOT, U3beras usbbiTka u HepocTaTka. He cbanaHcupoBaHHbIe B COOTBETCTBMM C NOTpe6-
HOCTSIMW XXMBOTHOTIO paLyoHbl He 0becneymnBatoT OpraHMam AOCTATOYHBbIM KONMYECTBOM HEOD-
XOAUMBIX NMUTaTEnNbHbIX BewecTB. B Takux payuoHax HabniogaeTca nepensbbiTok nuTatens-
HbIX BELLECTB, KOTOPbIE HE COOTBETCTBYIOT (DU3MONOrNYECKUM NOTPEOHOCTAM OpraHM3ma, 4to
NPUBOAUT K YBENUYEHWIO YPOBHS BbIAENSEMbIA CBUHBAMU BELLECTB B OKPYXKaKOLLYIO Cpeay.
[30,39,63]

2. CocraBnaTh pauUMoH B COOTBETCTBMU C (PMU3NOMNOMMYECKUM COCTOSIHUEM N YPOBHEM
NPOAYKTUBHOCTK CBMHEN (a30T u docdop). MNMoTpebHOCTM XKNUBOTHOMO B pasHbie nepuoaa po-
CTa, a Takke (PU3NOMIONMHECKOro COCTOSIHMSA, pasnuuyHbl. CnegoBarensHo, npaBuibHOE Co-
CTaBneHne paumoHa B COOTBETCTBMU C NOTPEOHOCTAMN KOHKPETHOTO XMBOTHOIO ABNSETCS 06-
LWEenpUHATEIM METOAOM YMEHBLLLEHUS KOSIMYECTBA 3NEMEHTOB BbiAeNnaeMbIX XXUBOTHbIM (MHO-
roatanHoe KopMJIieHue).

3. YnyJwaTtb Ka4ecTBO KOPMOB 3a CYET:

J NMPUMEHEHMS HU3KMX YPOBHEN ChIpOoro 6enka, Mcnonb3yst CUHTETUYECKUE aMUHO-
KNCNOTbI M BKIHOYEHWS CONMYTCTBYHOLLME KOMMNOHEHTbLI B paLMOHax C HA3KUM CoAepXaHUeM Chbl-
poro 6enka n aMmmHOKMUCIOT (a30T);

. NMPUMEHEHUSI HA3KMX YPOBHEN hocdopa, BKNOYEHUA PuTasbl 4NS NOBbILLEHNUS
yCBOSIEMOCTM UN BBOAA yCBaMBaeMbIX HEOPraHMYeckux nuweBblx docdatos (ocdop);
) UCMOMb30BaHNS APYrMX paspeLleHHbIX NueBbix 4o6aBoK, BKMNHOYas 300TEeXHU-

Yyeckme f00aBKM, KOTOPbIE YMEHBLLAIOT BbILENEHME a30Ta B OKPYKaoLLYy cpegy (dKomormye-
CKMe NOCNeaCcTBUS XXMBOTHOBOACTBE,

. MOBLILLEHHOIO NCMOML30BaHNA OYEHb NIErko YycBanBaeMblx KOMMOHEHTOB KOPMOB
(asoT n cbocchop).

HdocTuraemas akonornyeckas nonb3a. 3HauMTeNnsHOE COKpaLLeHWE YyPOBHEN a3oTa un
docopa, BblAENSAEMbIX KUBOTHBIMU, MOXET BbITb AOCTUMHYTO 3a CHET OrpaHNYeHUs U3nNuLL-
Hero noTpebneHnsa nuTaTenbHbIX BELLECTB UMK ynyylweHns 3PdeKTUBHOCTN YCBOEHUS 3TUX
nuTaTenbHbIX BELLECTB XNBOTHbIMU. CoKpalleHWe YPOBHS BblaensemblX CBUHbAMN 3neMeH-
TOB MPWBOAUT K COKPALLEHWNIO BbIOPOCOB XUBOTHOBOAUYECKMX MPEANPUSTUN, YTO B AarbHEN-
LeM yny4LiaeT aTanbl NPOU3BOACTBEHHOrO NpoLecca 1 aenaet ero 6onee aKoNorn4eckn Ym-
cTbiM. [30,39,63]

CraHpgapTtHele ypoeHn N n P20s, Bbigensemble CBUHbAMU NpuBeaeHsl B Tabnvue
54.21.

241



UTC 41-2017

Tabnvua 5.4.2.1 — CTtaHaapTHble ypoBHM BblaeneHns cauHesMmn N u P20s B Mepmann, PuH-
naHaun n dpaHyun

N (kr/ron) P205 (kr/ron)
FepmaHnusa OuHNAHanA | ®paHuma FepmaHus ®OuHnaHana | PpaHuua
OTbEMBILLK 43 no 4,03 2,3 no 2,02
MonogaHsik B ne-
pvioa pocta, 13,0 1o 137 6,3 1o 6,30
CBMHbMU Ha OT-
Kopme
Xpsku, g g ~
CBUHOMATKN 27-36 20,3-29,3 24,6 14-19 16,7 14
MO — uHbopmauus oTcyTCTBYET
[aHHble 3a rog paccuMTeiBANUCh AN TUMMYHOTO YUCA NPOU3BOACTBEHHLIX LIMKIOB B rof], pasHoro 6,5 ana
NOPOCAT-OTbEMBILLEN U 3 ANA CBMHEN HA OTKOPME.
UemouHuk: BREF (EU), 2015 [63]

B cpaBHeHUM Co CTaHZapTHLIMU YPOBHSAMM, NpuBeAeHHbIMU B Tabnvue 5.4.1 Habntoga-
eTca cHukeHne oT 4% fo 30% ypoBHs aszoTa/docdopa 3a CHET paLmoHansHOro KOPMNeHns B
3aBUCUMOCTM OT NPUMEHSIEMOI TEXHOMNOTUM W rpynnbl XuneoTHoro. [30,39,63]

B Tabnuvue 5.4.2.2 npvBeaeHO BANSHNE pauyoHanbHOro KOPMIEHNs Ha ypoBeHb Bblae-
NAEMOro CBUHbSMN a3oTa, ocdopa 1 Kanus.

Ha BbIGpoc ammmaka 3HaunTensHoe BO3AENCTBUE OKa3bIBAET NMPUMEHEHME Pa3nUYHbIX
METO/[OB pauMoHanbHOro kopMneHus. MoaToMy nNpy KOPMIIEHUN CBMHEN pasnnyHbIMN METO-
AaMn HeoBXoaMMO yunTbiBaTh X aganTmBHoe Bosgencrane. [30,39,63]

Tak, Npuv BbIpaLLMBaHMN MOJOAHSKA B NEPWO/ POCTa U B3POCHbIX CBUHEN HA 3aKITHOYM-
TEnNsHOM OTKOPME MOXHO A0OUTBECA COKpaLLeHMs BbIOPOCOB ammumnaka ao 69% bnarogaps cne-
AyoLwnMm Mepam:

- CHWKEHME Chiporo Berka B coveTaHun ¢ obaBreHne aMMHOKUCNOT;

- BblE€NEHNE aMMMaKa He C MOYOW, a C UCMPaXHEHUSIMU Npy o6aeneHun B paumoH
cOpaxnBaeMbIX YrieBoAOB;

- CHWKeHWe pH Moum nNpu foBaBneHnn B paLoH OKUCIAIOLLMX CONew;

- CHWKeHWe pH nenpaxHeHu npu gobaBneHnn B paLmoH cOpaxmnBaembIxX yrneBoAo0B.

MNporpammbl 06yueHUsi cneuuanucToB npeanpuAaTUi. [pakTnyeckn B Kakaoun
CTpaHe CyLLeCTBYIOT Nporpammbl Mo MHDOPMUPOBAHWUIO CMELIMANIMCTOB NPesnpuUsaTUA O METO-
fax paumoHaneHoro kopmneHns. CTaHgapTel KOPMNEHNUA 3HAKOMAT CNeLMannucToB nNpeanpu-
ATUIA ¢ TPeBoBaHMAMM KOpMNEHa AN 3 MEKTMBHOIO NPOM3BOACTBA, NPUHUMAaNA BO BHUMAa-
HVe 300pOBbE XKMBOTHBIX 1 HEOBXOANMMOCTbL 3aLWThI OkpyKarowen cpeabl. [30,39,59,63]

B pervioHax, rae MHTEHCMBHOE XXMBOTHOBOACTBO OKa3blBaeT HeGnaronpmsaTHoe BO3LeNn-
CTBME Ha OKPYXKAIOLLYHO Cpefy, COOTBETCTBYIOLLME CTPYKTYPHBIE NOAPA3AENEeHNA CBMHOBOA-
YECKMX MPEANPUSTUN AOITKHBI BECTU YYET NPUMEHSIEMbIX a30Ta u docaTtos, oTCnexmeaTb
YPOBHM NCMOMb3yeMbIX U BbIOPackIBaeMbIX 31EMEHTOB.
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Tabnuvua 5.4.2.2 — BnmsiHne paynoHansHOro KOPMIIEHUS Ha YPOBEHb BbIAENEHNSA CBUHBbAMMN
asoTa, docdopa n kanus

N (kr/ropn) P (kr/ron) K (kr/ropn)
c 2-x c 2-x c 2-x
Payuon/ napameTtpe! TaH" | srannoe |~ 2" |stannoe| “T2M" |aranHoe
AapTHoe KOPM- AapTHoe KOPM- AapTHoe KOPM-
KOpMIeH KOpMneH KOPMIIEH
neH nex nex
2 atana: Cb (cbipon 6enok)
0,
CeUHOMaTKN 14% cynopocrbie 2460 | 2040 | 611 4,80 9,08 8,00
16,5% xonocTble
1200 kr kopma/rop,
2 agrana: Cb
MopocsTa - 20% (1 aran)
0,
OTBEMbILLY 18% (2 sran) 4,03 364 | 091 072 | 2,02 189
(8-30 k) 3arparbl Kopma Ha eau-
Huuy npoaykunm (SKEM):
1,74 xr
2 arana: Cb
16,5% MONOAHSK B nepuoa
CBWHbM Ha OT- pocra
0,
KopME 15% B3pocrbie Ha 3akmod | ya68 | 4137 | 276 | 1580 | 552 | 482
(30-112 kr) arkopwe
3KEM: 2,86 kr (+0,006 Ha
Ka)KAbli Kr, €Cnn BeC
cBbiwwe 112 kr)
Ha kaxablin
nocneayoLWwmn He npumeHumo 0,20 0,18 0,05 0,03 0,08 0,08

Kr
Vicmouruk: BREF (EU), 2015 [63]

MOHUTOPUHI NOTPEONIeHUsA N BbIOPOCOB 351IEMEHTOB

OueHka BblaeneHusi 3rieMeHTOB U3 XUAKOro HaBo3a Ha OCHOBE XapaKTepUCTUKU
KOPMOB

Mockonbky BEIOPOC 3NEMEHTOB TECHO CBSA3aH C NOTPeBNeHNneM NUTaTeNbHbLIX BELLECTB,
ero crneayeT paccunTbiBaTh HA OCHOBE XapakTEPUCTUK KOPMOB B CBSA3M C COAEPXKAHNEM B HUX
MUHeparnbHbIX BewwecTB. [63]

[na pacyeta NPUMEHSAIOT YpaBHEHUS PErpecCMOHHON 3aBUCUMOCTW, NPUBEAEHHLIE B
Tabnuue 5.4.2.3. Ecnu cuctema KopMneHus oTnnyaeTcs oT TpeboBaHui No KOPMIEHUIO, TO
MOXHO paccuMTaTb pearbHbii YPOBEHb BblAENEHNS SNEMEHTOB.

OkoHomuka. KonebaHue LieH Ha 3€pHO 3HAUUTENBHO OKasbiBaeT BNUsiHME Ha cbanaH-
CMPOBaHHOCTL paumoHa No cogepxkanunto 6enka. Mpu CHWKEeHUM LieH Ha 3epHO YBENUYNBAETCH
BBOJ, 3MaKOBbIX KyNbTYpP B PALMOH N CHKAETCS BBOJL CUHTETUYECKMX, YTO BIUSIET HA CTOU-
MOCTb PauyoHOB W NPOrpaMm KOpMmeHus. Npu NoBbILWEHNM LIEH Ha 3epHO yBEMNMYMBAETCA
NPUMEHEHNE CUHTETUYECKMX BELLECTB B PaLMOHbI, YTO 3HAYUTENBHO MOBLILLIAET CTOMMOCTb
paumoHoB. CrneayeT OTMETUTb, YTO CTOMMOCTb U AOCTYNHOCTL MEPONPUATUIA NO perynnposa-
HIO KOPMIEHNS 3@BUCUT OT MECTHBIX MPENMYLLIECTB (BO3MOXXHOCTW BO3AENbIBAHUS 3€PHOBBLIX
KynbTyp), OT HAaNMunsa 3eMnu, Nog BHECEHNE HaBo3a, OT PbIHOYHOW LieHbl KOPMOB C BbICOKUM
copepxaHue benka. Beicokue LieHbl Ha KOpMa C BbICOKMM COAepXaHuem 6enka aenarT npu-
BneKaTenbHbIMN METOAbI PALMOHANbHOrO KOPMIEHUS, TaK Ke Kak W pacTywlas JOCTYMHOCTb
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CUHTETUYECKMX ammHokmcnoT. [30,39,59,63]

Tabnuua 5.4.2.3 — PerpeccnoHHas 3aBUCUMOCTb, Ucrons3yemas B bensrun-dnaHapumn ans
pacuyeTa peanbHOro ypoBHs BblgENEHUS SNEMEHTOB

Beigenenue N (kr/rog) |Bbiaenenue P205 (kriroa)
[Mopocara - oTbemMbIwm Becom 7-20 Kr Y =0,10X - 1,322 Y =1,65X-0,819
Op. cBuHbM Becom 20-110 kr Y =0,13X — 3,046 Y =1,94X — 1,698
Op. cBuHbM Becom Gonee 110 kr Y =0,133X -0,2208 Y =1,8503 X + 0,344
CBuHOMAaTKM, BKIOYAsS MOPOCAT BECOM Y = 0,133X — 0.2208 Y = 1,8503X + 0,344
MeHee 7 Kkr
Xpsiku Y =0,133X - 0,2208 Y =1,8503 X + 0,344

Y=[ponseogcteo (kr) N n P205 kawabiM >XMBOTHbBIM KaXXabli rog
X=lMoTpebneHue (kr) cbiporo 6enka u pocdopa KaxkabIM XKUBOTHbIM K&XKAbIA rof

Hemoyruk: BREF (EU), 2015 [63]

MeToa MHOroaTanHoOro KOPMJIEHUA CBUHEN

MHorosTanHoe KOpMIeHWE CBUHEW nojpasymMeBaeT nocrnefoBaTenibHoe ckapMivea-
HWe CBMHbSAM BeCOM OT 25 kr n o 110 kr (yOonHeIn Bec) OT 2 0 5 engos kopma. [porpammel
KOPMIEHUS B pasHbIX CTpaHax pasnuuHel. [IByx sTanHas nporpamma kopmnenHus (25-60 kr n
60-110 Kkr) LOCTaTOYHO XOpOoLLo npopaboTaHa, HO MOXET ObITh B AanbHenem gopaboTtaHa ¢
Y4Y4ETOM 3KONOrMYECKUX M 3KOHOMUYECKMX thakTopoB. UTanbsHckMe nporpamMmmbl KOPMIEHNs
CYLLECTBEHHO OTNNYAKOTCA OT NPOrpamMm APYrnx €BpONencKMX CTpaH, Tak Kak paccymTaHbl Ha
3HaumTenbHO GonbLuMiA yoonHbIn Bec (140-150 kr). [30,39,63]

MHOroaTanHoe KopMIieH/E Taioke NogpasyMeBaeT KOpMIIEHUE CBUHEN KOMOVKOPMaMK, KOTO-
pble COOTBETCTBYIOT MOTPECHOCTAM CBUHEN B aMUHOKUCTIOTaX, MUHEPasibHbIX BELLIECTBaX U B SHEP-
K. 3TO JOCTUraeTCs 3a CHET PETYNSPHOM0 CMELLMBaHWS! BbICOKO MUTATESNBHBIX U ManonUTaTenbHbIX
KOPMOB, B COOTBETCTBUM C COLEPKaHNEM MUTATENBHBIX BELLECTB B KOPMaX U B 3aBUCUMOCTU OT JKW-
BOW MacChl XMBOTHbIX. MHOrosTanHoe kopmrieHMe Mo3BornseT noadunpaTtt NUTAaTESNbHbIA COCTaB,
Hanbonee COOTBETCTBYHOLLMIA NMOTPEOHOCTSIM JKMBOTHOTO B MUTATENBHBIX BELLECTBAX.

MexcpenoBoe 3arpsisHeHUe (BNMsiHME KauecTBa U KONIMYeCcTBa KOpMa Ha BbIXOA
HaBO3a, coaepXaHue JIEMEeHTOB)

Bonee HM3Koe copepXaHne 3NemMeHTOB B HaBo3e NPUBOAUT K 6onee HN3KOMY YPOBHIO
BbIGPOCOB MNPV BHECEHUM B MOYBY, HO MPM 3TOM YBENUYMBAETCA UCMOMNb30BAHNE MUHEparib-
HbIX YAOOpeHUiA B Tex crydasx, Koraa noTpeGHOCTb CerlbCKOXO03ANCTBEHHOMN KynbTypbl B M-
TaTenbHbIX BELLECTBAX He MOXET ObiThb YAO0BNETBOPEHa UCKMNIOYNTESNIbHO 33 CHET HaBo3a.

XapakrepucTvka MeTo4a MHOrO3TanHoOro KOPMSIEHUA CBUHEA U €ro 3KONOMMYHOCTL
PauyoH noabupaeTtca 4Na KaX4oi NonoBo3pacTHOW rpynnbl:

. ANA NOPOCST - OTbeMbIWen (MeHee 30 Kr XKMBOro Beca),
. MonogHsika B nepunog pocta (o1 30 o 60 Kr XXmBoro eeca)
. NS B3pOCnbIX CBMHEN Ha oTkopMe (0T 60 Ao 112 Kr »xuBOro Beca).

B HekoTopbIx cryyasx paspabaTbiBaeTcsi pauuMoH ANA MOPOCAT-OTbeMbIwen (1 BO3-
pacTHou nepuog, 8-12 kr) n bonee cTapLumx (2 BospacTHOM nepwog, cebiwe 12 kr). [30,39,63]
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MosTanHoe kopMreHWe CBMHOMATOK NpeAycMaTpyBaeT 2 pasnmyHbiX pauyoHa: oavH B
nepunoa nakrauun, ApyrorM BO BPEMS CynopocHOCTU. Takas auddepeHumauma 4oCTaTouHO
xopowo npopabotaHa B ctpaHax EBponbl. B HekoTOpbIX criyyasix crneuvansHbiA paumoH
npegycMatpmueaeTca nepeg onopocom. [30,39,59,63]

Tabnuua 5.4.3.1 — BoaMOXHOe cokpalleHre BLIOPOCOB aMmMumaka npu noabope coaepxaHns
cbiporo 6enka (Cb) B pauvoHe

BosmoxHoe
TexHonorum KOpMIneHusi COoKpauweHue I'Ipumeqal-wm

(*)(%)

MHoroatanHoe KopmneHme
(2 aTana)

Moa6op B Neprog ¢ NEPBUYHONO KOPMIEHNS 4O

Bnnote 40 10 3aKmlounTenbHoro otkopma (ot 18 o 15% CB)

Moabop kaxable HecKomnbKo Heaenb; ot 18 Ao

MHoroaTtanHoe kopmnexune
P Bnnotb go 20 13% Cb c ypaBHOBeLUMBaHWEM HE3AMEHUMbIMU

(3-4 srana)
aMUHOKMCIOTaMU (NMM3WH, METUOHUH)
MHoroaTanHoe kopmnexHme BExepHeBHbIN Nnog6op; oT 18 o 13% Cb ot 18 ao
Nnioc ypaBHOBELUMBaHWE Bnnotb go 40 13% Cb ¢ ypaBHOBeLLMBAHWEM HE3AMEHUMbIMM
aMUHOKMCnoTamMmun aMUHOKMUCNoTamMun (nI/I3I/IH, MeTI/IOHI/IH)

(") Mo cpaBHeHWIO C HE MHOrO3TanHbIM KopMneHnem ¢ 18% copepxaHnem colporo benka
Hemounuk: BREF (EU), 2015 [63]

B tabnuue 5.4.3.1 npvBeeHO BO3MOXHOE COKpaLLEeHMe BLIOPOCOB aMmmumaka npu npu-
MEHEHNN MHOTO3TaNHOrO KOPMMEHUS AR PA3MNYHBIX TEXHONMOMMIA KOPMITIEHWS 1 PaLMOHOB.

Mpumepsbl CHWKEHWSA YPOBHA BbIAEMSAEMOro CBUHbAMU a30Ta NpU NpUMEHeHUU ABYX-
3TanNHOrO KOPMIEHWS B COYETAHUN C PaLMOHOM C HU3KUM cogepkaHueM Genka, npymeHsie-
Moro Bo ®paHumm n Nepmannm, npuseaeHsl B Tabnmuye 5.4.3.2.

TpexsTanHoe KopMNeHNE MOMOAHSIKa B MEPUOA POCTa U B3POCIbIX CBUHEN HA OTKOPME
MOXET yMeHbLUMTL BblaeneHe N Ha 16% Mo cpaBHEHWIO C OAHOSTAMNHBIM KOPMSIEHMEM. DKC-
NnepuUMEHT NPOoBEAEHHbIN B BenmkoBprtaHum no NSTn-sTanHOMY KOPMNEHUIO PaLMOHOM C HU3-
kvm cogepxaHnem CB/M3 (cbipon Genok/NnepeBapyMon sHeprin) Ans 0TKOpMa MornogHska B
nepuog pocTa, B3POCHbIX CBUHEN HA 3aKIIOUATENIbHOM OTKOPME OTpaxaeT YCTOMUMBYIO TeH-
AEHUMIO K COKpALLIEHMIO YPOBHS a30Ta 1 aMMoHUS-N B XXAKOM HaBO3€ N0 CPaBHEHUIO C ypOB-
HAMW MPU NPUMEHEHUN TEXHONOMMU ABYX3TarNHOro NPOMBILLINIEHHOro KopMeHus. [63]

Cokpawyenue BbibpocoB NH3 no 5% u Beibpocos pacteopumoro P o 10% noareep-
*aaeT apeKTUBHOCTL faHHOro MeToaa B Bennkobputanun. iccnenosanns, NnpoBefeHHbIE
B MPOMBILLUNEHHBIX YCIOBUSIX NMokasanu 3MEKTUBHOCTb MHOMO3TaNHOr0 KOPMITEHUS C eXe-
AHEBHbIM NoABGopOM paumoHa AN OTKopMa CBUHEW Ha LeneBoM nory (M Ha CONOMEHHOW
NOACTUNKE) B CPABHEHWUU C OQHO3TanNHbLIM KOPMIEHUEM.

PaLmoH npy MHOrosTanHoM KopmsieHun nogbuparncs Tak, Ytodbl obuiee COOTHOLLIEHNE
NN3NHa 1 NepeBapUMON SHEPTUM COOTBETCTBOBAIIO NOTPEOHOCTAM CBUHEN B 3aBUCUMOCTY OT
JKUBOTO BECA, B TO BPEMS Kak 04HO-3TanHOe KOpMIIEHWEe COOTBETCTBOBAIO NOTpeBbHOCTAM CBU-
Hen xwuBbiM BecoM 70 kr (18,5% CB). He o6HapyxeHO 3HauuTEenNbHOro BNUSIHUSA Ha BbIOPOC
MbInM 1 aMmMmaka, KONMYECTBO U COCTaB XMAKOrO HaBO3a NMpy NPUMEHEHUN AAHHOTO paLmoHa.
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Tabnvua 5.4.3.2 — CHWKEHWe YPOBHSI BbiAENsaeMoro CBUHbSMW a3oTa Mpu AByX 3TanHoOM
KOPMMEHWM MO CPpaBHEHWUIO C OAHO-3TanHbLIM
CHuxeHne
McTouHuK PauumoH/ XapakrepucTuku Bbinensiemoro N (%)
MopocsaTa - ®paHuyna 2 stana: Cb 20% (1 atan); 18% (2 aTan) °]
OTBbEMbILLIN CORPEN 1
®paHuna 2 stana: Cb 20% (1 atan); 17% (2 aTan) 18
CORPEN 2
CBUHbY Ha DpaHyus 2 arana: Cb 16.5 % (MOnoaHsK B NepuoA 17
oTKOpME CORPEN 1 pocra); 15% (B3pocrble Ha
3aKIIOYUTENBHOM OTKOPME)
®OpaHuyms 2 atana: Cb 15.5 % (monoaHsik B nepuog 30
CORPEN 2 pocra); 13% (B3pocnble Ha
3aKIMIOYUTENBLHOM OTKOPME)
FepmaHua RAM 2 atana: Cb 17.0 % (KpynHas benas 19
meHee 60 kr); 14.0% (KpynHas benasa
cBbilwe 60 kr)
CBuHOMATKN DpaHyua 2 asrana: Cb 16.5 % (nakrayuoHHbIA 17
CORPEN 1 nepvog); 14.0% (6epemeHHOCTb)
DdpaHuyms 2 stana: CB 16.0 % (nakrayuoHHbIN 27
CORPEN 2 nepuopa); 12.0% (6epeMeHHOCTb)
FepmaHua RAM 2 stana: CB 16.5 % (nakrayuoHHbIN 19-22
nepuopa); 14.0% (6epeMeHHOCTb)
HemouHuk: BREF (EU), 2015 [63]
NameHeHns napameTpoB, Habntogaemble Mpu NPUMEHEHUW ABYX-3TarHOro M nNATU-

3TanHoro KOpMeHus npeacTasneHsl B Tabnuue 5.4.3.3.

Tabnuuya 5.4.3.3 — BnmsHWe MHOrOSTanHoOro KOPMIeHnst Ha BblaeneHne asorta u docdopa
Onepauuouuble U AMHaMUyeckKue napamMeTpbl

5 aranos

npw OTKOPME CBUHEN

2 gTana

3Otan 1: 30-40 kr
3Otan 2: 40-60 kr

TexHonorus kopmnenus (")

Otan 1: 25-60 kr

Otan 3: 60-80 kr

Otan 2: 60-110 kr

3tan 4: 80-100 kr
Otan 5: 100-110 kr

Stansbl
BbiaensieMble aNeMeHTbl

O6wwee kon-Bo a3oTa (?) (kr/roa) 7.8 7,35

| Bolaensemoe k-0 azota (kr N/mM® HaBo3a) ~5,2 49

O6uwee kon-80 P205 (kr/roa) 4,8 45
Bulgensemoe k-0 P205 (kr/m® HaBo3a) ~3,2 ~3,0

g Kon-go HaBo3a (M3/ron) 15 ¢c75%
MokasaTtenu NpoayKTUBHOCTU U ((hU3MUONOTMMECKOrO) COCTOSIHUS CBUHEN
2,15 (2,1-2,3)

Motpebnenue kopma (Kr/aeHb)
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lNpodomkeHue mabnuups! 5.4.3.3

OnepaunoHHbIe U AMHAMUYECKME napaMeTpsbl
TexHonorua kopmnenus (") 2 grana 5 artanos
CpeaHecyTOuHbIN NPUPOCT (rp/aeHb) 720 (650-850)
e eran ey 024 031-07)
Mepunog otkopma (aeHb) 125 (110-140)
Kon-BO XXMBOTHbIX Ha 1 MECTO KaAbli A€Hb 2,8 (2,5-3)

rpaMMbl KOPMIeHUs T HMEeM aMMHOKMCNoTamMu + gobasneHn H30MHOM KUCNOTHI.
") Mporpa (o} e c oborawieHmem a okucroramu + go6aeneHne 6€H301MHO cno
Jo6aeneHne uTasbl 1 HEOPraHM4eckoro P
(®) 3a BbIMETOM NOTEPL NPY COAEPKAHMM B MOMELLEHUAX M HA nacTouLwax

UcemouHuk: BREF (EU), 2015 [63]

BblaeneHvne anemeHToB nNpy NPUMEHEHUN MHOrO3TarnHOro KOPMMeHNs CBUHOMAaTOK BO
BPEMS CYyMOPOCHOCTU U NEPEeS ONMopoCcoM, a TakKe paumoHa C HUSKUM COLLEPKaHMEM ChIPOro
npoTenHa, oboraleHHOro aMMHOKMCIIoTamK, NpeacTaBneHo B Tabnumue 5.4.3.4.

Tabnuuya 5.4.3.4 — BnvsHne MHOroaTanHoro KopMneHus ¢ 4o6aBneHnemM aMmMHOKNUCHOT U oun-
Tasbl Ha BblgeneHe CBUHOMaTKaMK 1 NopocATaMM-oTbeMbILLIAMK asoTa 1 choccopa

OnepauuoHHbie U AUHAMUYECKUE NapaMeTpbl
CBUHOMATKMU OTbembliwn
3TtanHoe KopmneHue ¢
CynopocHble CBMHOMATKW: J'IaKTMpyrou{me Aobasnervem L
cBUHOMATKU: 1- amMuHokmcnoT, 6eH3oHoN
3TanHoe KopMreHue ¢
TexHonorua 3TanHoe KopmMneHune ¢ kucnotbl, HMC
fo6aBrneHnemM aMUHOKMCTIOT,
KOpMMeHus JobaeneHvem (HekpaxmanucTble
douTasbl U HEOPraHM4ECKoro
P aMWHOKMCNOT, buTasbl | nonmcaxapuibl) 3H3MOB,
W HeopraHuyeckoro P duTasel 1
HeopraHuyeckoro P
Otan 1: ¢ 1 gHs no 84 geHb
. . . Otan 1: 8-20 kr
Sran OTtan 2: ¢ 85 gHa no 115 Otan 1: ~25 aHen (21- Sran 2: 20-30 kr
A€Hb 1 ANSA XONOCTbIX 28)
CBUHOMATOK
BblgensieMble 3nemMeHTbI
O6uee kon-Bo asota () (kr/irog) 18 (17,2-18,4) () 1,5 (1,4-1,6)
Bbigensemoe k-8o asota (kr N/m® HaBosa) ~4.5 (4,3-4,6) (3 ~2,5(2,3-2,7)
O6bwee kon-8o P205 (kr/rog) 12,4 (11,2-13,6) 2,2
Bolgensemoe k-80 P205 (kr/m® HaBo3a) ~3,1(2,8-3,4) ~3,7
Kon-Bo HaBo3a (M*/ron) 4(36-77)c4 % 0,6 (0,5-1,1)
Mokasarenu NPOAYKTUBHOCTU U ((PM3NONOrMYecKoro) COCTOsIHUSI CBUHEN
Motpebnetme kopua 2.8 (2,5-3,1) 6,5 (3,5-7) 0.8 (0,65-0,9)
(kr/aeHb)
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[MpodomkerHue mabnuus! 5.4.3.4

OnepaumoHHble N AMHaAMUYecK1e NapameTpbl

CBUHOMATKMN OTrbembiwm
CpeaHeCyTOuHbIN ) ) 500 (450-550)
nNpVpPOCT (rp/A€Hb)
OdhekTMBHOCTL
ucnone3soBaHus kopmos | 0,25 (0,23-0,28) 0,25 (0,23-0,28) 0,6 (0,5-0,65)
(kr npupocTa/kr kopma)
Mepwrop oTkopMa (A€Hb) 115 25 (21-25) 47 (41-48)
Kon-Bo onopocos nnu
XMBOTHbIX Ha KaxKa0e 23 23 6,7 (5-7)
MECTO KaXzbliA rog,

(2) 3a BbIMETOM NOTEPb NPU COgEPKaHNM B NOMELLEHUM, Ha nacTouwe
(3) MokasaTenb OTHOCUTCHA K CBMHOMaTkam (C 22 nopocsaTaMmu BECOM 8 Kr) AeneHna Ha nepuogbl
(nopcocHas, cynopocHas, xonocras)

Wemounuk: BREF (EU), 2015 [63]

TexHonorns ABYX3TanHOro KOPMIeHMe C yMeHbLUEHHBLIM YPOBHEM coaepaHns doc-
dopa, npuHsaTas Bo OpaHLMK, MO CPABHEHUIO C OAHOSTAaMHLIM KOPMIIEHWEM COKpaLLaeT ro-
Tpebnexue n BbigeneHme P Ha 19 1 28% COOTBETCTBEHHO Ha KaX Ayt TOBapHYH CBUHbLIO (0-
115 kr). [30,39,63]

TexHMueckne acnekTbl NpUMeHeHus. MHorosTanHoe KopMneHue LUMPOKO NPUMEHS-
€TCs1 B CBMHOBOACTBE MHOTMX CTpaH Mupa, a Tak xe Poccuiickon ®egepaumm.

Onsa oTkopma GonbLUMX FPynn CBUHEWN KOPMIIEHWE, cocTosiee M3 naTn uny 6onee aTta-
MoB, MOXET He MOAXOAUTL M3-3a 3HAYUTENMBHBIX PA3NNYMIA B XKUBOW MACcCe XMBOTHbIX B MNpe-
Jernax rpynnbl, KOTOpble MOryT HE COOTBETCTBOBATb KOHTPOMBLHOMY BECY B Ha4ane v KoHue
oTKopMa.

OkoHomuka. lNpy nepexofe OT OL4HOSTAMHOrO KOPMIIEHUS K ABYX3TanHOMy MOFYT Mo-
TpeboBaTbCA LOMNOSNHUTENbHBIE 3aTpaThl Ha paclUMpeHmne CKNaackux MowHocTen. B cesasm ¢
TEM, YTO KONMMYECTBO STArOB BO3PACTAET, NPWU BHEAPEHUN AAHHOW TEXHONOMMU MOTYT NOTpe-
foBaTbCs 3HAYUTENbHBIE AOMOMHUTENBHBIE 3aTpaTbl Ha NMPUCMOCOBNEHUA ANSA XpaHeHUs,
CMELUMBaHNA W pacrpeieneHns KOpMoB, A03aTOpbl, KOHBEWEpbl U T.4., Takne BNoXeHUs He
MOTYT MO3BONNTb XO3SMCTBA MMetoLLme Hebonblume pasmepsbl. Tak, B [laHnm AaHHasi TEXHOIO-
M CYMTaETCA HEMOAXOASLLEN ANa (depM C MOrofioBbEM CBMHEN, He nMpeBbiwatowmm 1300
ronos. [30,39,63]

CoobLaeTcs, 4TO AONOMHUTENbHBIE 3aTPaThl HA OAHO CTaHKOMEeCTo B icnaHun cocTas-
nswoT 0,7-1,02 eBpo B rog unu 2,4-4,0 eBpO Ha TOHHY NPOAYKLMK NPW ABYX3TanHOM KOPMMIEHUN
(1atan gnsa ceuHen Becom 20-60 kr, 2 aTan AN CBMHEN Ha 3aKMHOYUTENBHOM OTKOPME BECOM
60-100 «r). MNpoeeneHHble B BenukobputaHum nccnesosaHus BbISBANKW, YTO NPU MHOro3Tar-
HOM OTKOPME C eXXeAHEBHbIM NOABOPOM paLMOHa NPOUCXOAUT YBENUYEHWE 3aTpaT Ha NOMHbIN
LMK Npoun3BogCTBa (eBPO Ha Kr yOoMHOro Beca) npubnuanTensHo Ha 2% npu cpaBHEHUN C
OAHOSTanHbLIM KopMneHnem (bpanncb B pacqeT NepemMeHHble U DUKCUPOBaHHbIE 3aTparbl).
[30, 39, 63]
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MepcnekTMBbI BHeAPEHUs AAHHOW TexHonornn. MHorosTanHoe KopMieHue sBns-
eTCA 3KOHOMWYHBIM CPEeACTBOM AMA CHUXKEHWS BbIAENEHNSA SNIEMEHTOB NpU OTKOPME CBUMHEN
N MOXeT ObITb BHEAPEHO B KpaTyanLlume cpokn. 1o oTpaboTaHHas TEXHONOMAS, LUMPOKO Npu-
MeHsemas B EBponerickom Cotose. [30,39,63]

MeTtoabl 3¢ppeKTUBHOIro UCNONbL30BaHMUA 3HEPrumn

Mepb! Mo ynyywweHno 3dOEeKTUBHOCTM MCMNOMB30BAHNSA 3HEPTUM BKITFOYAKOT NPUMEHS-
€Mble CUCTEMbI OPraHM3aLum 1 ynpaBneHns Npom3BOLACTBEHHBIMU NPOLIECCaMU, a Takke Bbl-
Bop 1 NPYMEHeHWe COOTBETCTBYIOWEro 06opyA0BaHNS N YCTPONCTBA XKUBOTHOBOAYECKUNX MO-
MeLleHnAn. Mepbl MO CHWKEHWUIO YPOBHS MOTPEBNEeHUsT SHEpPruK, KOTOpble CMoOcODCTBYHOT
YMEHBLLEHWIO EXXEroaHbIX 3KCrnyaTaumoHHbIx pacxogos. [30,39,59,63]

BO3MOXHOCTW 3KOHOMWUM SHEPTUN:

1. oTonneHwe,

2. BeHTUNALMS,

3. oceelLLeHume,

4. npoyme pacxopb! (MPUroTOBMNEHNSA U pasaayn KOpMoB).

PakTopbl, BAAKOLLME HA TEMNEPATYPY BO3AYXa B MOMELLEHNM:

* BbIXOZ, TEMNna OT XMBOTHbIX, B 3@BUCUMOCTM OT MX BECA M MIIOTHOCTW NOrosIoBbS;

* BblgeneHne tenmna ot o6opyaoBaHMs (rasoBbi oborpeBartenb, nammbl, TEMMOBbIE
MaTbl A8 NOPOCAT, BXOLHOE OCBELLEHNE M COMNHeYHas paanaums);

* MHTEHCMBHOCTb BEHTUNALMN,

* Tenno, nornoLiaemoe Bo3ayxoM B NMOMELLEHUW, B TOM Y1Cne NyTeM co3gaHns Tpeby-
€MOW BO34YLUHO-BMaXXHOCTHOW Cpefbl UM OPOLLEHNSI BOAOW,

* TENMO UCMonb3yemoe ANS UCNapeHns BOAbI U3 NMOWMOK, KOPMYLLEK, MPONIUTON BOAbI U
Mouw;

* NOTepW Tenna Yepes CTeHbl, KPOBIO W NOrT;

* HaNM4ne LEepPeEBLEB C TEHEBLIM 3PPEKTOM (B TENNOM KNUMATE);

* BHELLHAS Temnepartypa.

KOHTpOnb MHTEHCUBHOCTY BEHTUNSILN - 3TO CaMbI MPOCTON cnoco® KOHTPOns Temmne-
paTypbl B XMBOTHOBOAYECKOM MOMELLEHMN. Mepbl N0 3KOHOMUKN 3HEPTMM UMEKOT Henocpes-
CTBEHHOE OTHOLLEHWNE K BEHTUNSALMM XUBOTHOBOAYECKMX MOMELLEHNA.

CucTeMbl BEHTUNALMN AOITDKHbI ObITb CKOHCTPYMPOBaHbI Tak, 4Tobbl yaanaTb 4ONONHNU-
TenbHOe Tenno B Tenble NIETHNE MECALbI NPU MakcMarnsHO BO3MOXHOW MIOTHOCTY NOrono-
BbSl, @ TAKKE UMETb BO3MOXHOCTb 06EeCneynTb MUHUMATBbHYIO KPaTHOCTb BO3Ayx0o6MeHa B
XONOoAHbIE 3MMHME MeCsLbl NMPU HU3KOW MIOTHOCTWM noronosbs. Ans cobnogeHns ycrnosui
XW3HW KMBOTHbBIX, MUHUManbHas WHTEHCUBHOCTb BEHTUMALMKN AOITKHA ObITb JOCTATOYHON,
4TO6bI 06ECneyYnTL NPUTOK CBEXEro BO3A4YXa, AOCTATOYHYHO BIaXHOCTb BO3Ayxa ANS yaane-
HWA HexenaTenbHbIX rasos.

JocTurHyTas 3KOHOMUSI SHEPrn ABMAETCH 3HAYUTENBHOW, NPU AOCTAaTOYHOM YPOBHE
BEHTMNALUMM. B CBUHAPHWKaX, eXerofHble CPeaHMe noTepy, cBA3aHHbIe ¢ 0BHOBNEHNEM BO3-
Jyxa, COCTaBnsAT OKOoMo 75% oT obwmx notepb Tenna. MNnoxasa perynnmposka unu ynpasne-
HVEe YPOBHEM BEHTUNALMU MOTYT NPUBECTU K 3HAYUTENBHBLIM NOTEPAM SHepruu. [63]

MoTpebneHne 3nekTposHepPrnm MOXeT BbiTb 3HAYNTENBHO YMEHBLLEHO, €Cn NoMeLLe-
HWsa 060pyaOBaHbI ECTECTBEHHOWN BEHTUMNALUMEN, & HE CUCTEMaMU NMPUHYAUTENBHON BEHTUNSA-
umn. OfHako, 37O He BCerga BO3MOXHO.
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3HaunTensHoe KONMYECTBO SHEPIUMN PAcXOAyETCH Ha OCBELLEHNE XXUBOTHOBOAYECKUX
nomMewyeHni. Cuctema oceeLLeHUst AoImkHA ObITb NpegHasHadYeHa Ans yAOBNETBOPEHUS Mo-
TpeBGHOCTEN KMBOTHOMO B OTHOLLEHWMN €70 HaAEXaLLMX YCIIOBUN COAEPXKaHNS 1 340POBbS, a
Takke obecneunsaTb xopoLune paboume ycnosusi Tpyaa.

[nA yaoBneTBopeHUst NoTpeBHOCTEN XKUBOTHBIX AormkHa ObiTb o6ecneveHa MUHUMAanNb-
Has WHTEHCUBHOCTb CBETa, B 3aBUCUMOCTM OT Kareropum XXMBOTHOro. Kpome TOoro porpkHa
ObITb NPeayCcMOTpEHa perynapHasa cMeHa ceeTa v TeMbl. O6a dakTopa CyLLeCTBEHHO BNMSIOT
Ha noBeAeHNE XUBOTHOTO.

OHeprosaTtpaTHbIM AN CBUHOBOYECKMX NPEAnpPUATUN SBnaeTcs 060pys0BaHMeE BbICO-
KOro laBneHus Ans O4MCTKM )KMBOTHOBOAYECKUX MOMELLLEHWUM U yianeHns Haeo3a. [MocneaHee
BKtovaeT B ce6sa 06opynoBaHue, UCMonb3yeMoe Al NepeMeLIMBaHNS HaBO3a B eMKOCTU AN
XpaHeHWs A0 ero BHECEeHWUS Ha Monsi.

O6wume onepaTtMBHbIE MePbI MO COKPaLLEeHUIO NOTPebneHnsi SHepPrum B CBUHOBOJ -
YeCKUX MOMeLEeHUSAX - 9TO UCMONb30BaHUE ONTUMAarbHbIX 06HEMOB KMBOTHOBOAYECKMX MO-
MELLEHUIA N ONTUMU3aUMsi NNOTHOCTU MOrOrOBbS XXMBOTHbIX.

Ha npeanpuaTuax rae anekTpuyeckoe OTOMNMNEHUE N OCBELLEHME YNpaBnseTcs BpyY-
HY'0, yCTaHOBKa NPOCThIX TEPMOPETYNATOPOB C «AUMMEpPaMMN» MOXET 0BeCTeUNTb 3HAUUTENb-
HYH SKOHOMMUIO SHEprn. Mcnonb3oBaHue aBTOMAaTUYECKM YrpaBnsieMbIX CUCTEM YNpaBneHus
(LUMpPOKO AOCTYMHBIX) TaKkKe AaeT SKOHOMUIO 3Heprun. NHBECTULIMOHHBIE 3aTpaTbl U HeXena-
HVe MCMonb30BaTk Takoe 060pyAOBaHNE MELLAIOT Ero BHEAPEHUIO.

CorHe4YHoe nanyyeHne MoxeT Nnerko 6biTb NpeobpasosaHo B Tenno. O6e meToauky,
«KOCBEHHasny (MaHenn cogepxarT ropsiyyto Bogy, KOTopas nepenaeT Tenso 4Yepes KaTyLuky K
HarpeBaeMown XngKocTn) 1 «npsamas» (ropsyas Boaa UCMonNb3yeTCst HENMOCPEACTBEHHO 13 na-
HenW) NPUroAHbI 418 UCMONbL30BaHWSA B XKMBOTHOBOAYECKUX NMOMELLEHNAX, 0COBEHHO B pervo-
Hax C BbICOKUM YPOBHEM rof0BOW COMHEYHOW paguaumn. Ucnonb3oBaHne 3TON TEXHOMOrMu
YBENNUYMBAETCA Ha KOMMIEKCaxX U hepmax, Tak Kak oHa SABNSeTCA 3KOHOMUYECKN addexTus-
HOW BO MHOrUX rocyaapcreax-uneHax EC. [63] OgHako, 3Ta TEXHONOIMNA He NOAXOAUT AN UC-
Nonb30BaHNs B paioHax C OYeHb XXECTKON BOAOW.

MoTeHumMansHoe UCNosb3oBaHUE TEMMOBOW SHEPTMM, NMPOM3BOAMMON 3a CYET KOreHe-
pauum aHeprn 1 Tenna ua duorasa, 1 UCMoNbL30BaHWE APYro BUOreHHON SHepruM Unm BO3-
OBHOBNSEMbIX UCTOYHWMKOB 3HEPrMW ANl MOKPbITUS YacTW SHEPreTMveckux noTpebHocTen
hbepMbl TOXE ABMSATCS BAPUAHTOM C MOSNIOKUTESIbHbIM BO3AEWCTBUEM Ha OKPYKaoLLyHo
cpegy.

ELLe 0aHMM MCTOYHUKOM NOTPEDNEHUST ANEKTPUYECKO SHEPTUN SIBMSIETCS NPUIrOTOBIIE-
H/e KOPMOB U UX pacrnpeneneHue. B cektope CBMHOBOACTEBA, UCMONb30BaHUE 3HEPIUM B NpU-
FOTOBJIEHWMM KOPMa MOTYT ObITb CHUXEHBI NpuMepHO Ha 50 %, Kkoraa Kopm nepefaeTca Mexa-
HUYECKM, @ HE MHEBMATMYECKU OT MESbHULIbI 40 KOPMOXpaHUnmLia.

CucTema KOpMIIEHMS C UCMONb30BaHNEM KUAKUX KOPMOB HECET BorbLue SHeprosaTpar
ANA CMELUMBaHNA U pacrnpefeneHns KOpMOB, YEM CUCTEMA C UCMOSIb30BAHNEM CYXUX KOPMOB.
YBenuuerve pacxopa obLiero obbeMa aneKTposHeprum NpUMepHo Ha 18% npuxoanTcs Ha
KoMMnekcax 1 doepmMax ¢ MCnonb30BaHUEM XKUAKNX KOPMOB.

MoTpebHOCTL B 3HEPrUM MOXET ObITb YMEHbLLIEHA B )KapKOM KNUMaTe, TaMm, rae MOXHO
OXNaauTb 34aHNS, C MOMOLLBIO IEPEBLEB C TEHEBbIM 3PEKTOM, NPESNONTUTENIBHO MECTHBIX
nopoj, NOCaXXeHHbIX BAOSb ATNMHHBIX CTOPOH XMBOTHOBOAYECKUX NOMeLLeHUN. Takue aAepeBba
Taicke CrnocobCTBYIOT CHIDKEHMIO BbIGPOCOB Mbiny 1 ocnabneHunio BbiIGpOCOB 3anaxoB, a Taikcke

250



UTC 41-2017

CHWKEHWNIO BO3AEUCTBUS Ha nangwadT. MoTeHuman yeenudeHus BuobesonacHoCcTn u3-3a
Hann4msa pacTUTENsLHOCTY BO3S1E XUBOTHOBOAYECKNX NMOMELLIEHWI (NPpMBREYEHNe ANKNX NTULL)
LOMmMKeH BbITe MPUHAT BO BHUMaHue. [30, 39, 63]

MNopxop k ynpaesneHuto aHeprosarparamu. CosgaHve nnaHa genctsui B obnactu
SHEPreTUKM SABMAETCA BaXHbIM LLAroM ANs cokpalleHus sHeprosatpar. [MnaH ynpasneHus
3HeprosaTpatamm y4YMTbIBaeT BCHO MH(OPMaLMIO, UIMEIOLLIYIOCS Y OnepaTopoB.

MpocTble ycTaHoBMNeHHbIE NpaBusia, ConocTaBneHNe NPOM3BOACTBEHHbIX NoKa3aTenen
C LieneBbIMWU NOKa3aTensamu, a Takke Beibop Mep 1 AENCTBUN - BCE STO OCHOBHLIE 3N1EMEHTHI
nnaHa genctemin B obnactu ynpaeneHus aHeprosartparamu. CBoeBpeMeHHas Koppexkumsa npo-
6nembl NPMBOAWT K 9KOHOMMUK 3Heprun. B obLyem, manosaTtparHble 1 6e33aTpaTHble Meponpu-
ATNS, KoTopble TpebyroT Mano unm BoobLye He TPEeOYT MaTtepuanbHbIX BIIOXEHUNA AOMKHbI
BbITb peann3oBaHbl B NepByro o4epesb.

Bo MHormx criyyasix 3Ty Mepbl 4arO0T fydlme pe3ynbTaTbl U 3HAUNTENBHYIO 3KOHOMMIO
3HEpPrvK, koTopasi MOXET BbITb AOCTUrHYTa B KOPOTKME CPOKM M C HEBOMBLLUMMMK YCUIUAMMI U
pacxofamu.

CpaBHuTENbHbIE AaHHbIE MO CBMHOBOAYECKMM KOMMMNEKcam U dpepMamM npuBefeHbl B
Tabnunuax 5.4.4.11n5.4.4.2. [63]

Tabnvua 5.4.4.1 — lNokasatenn MCNONbL30BaHUSA SHEPIM Ha CBUHOBOAYECKMX KOMNNEKCax U
dhepmax

OHepronoTpe6-
TexHonoru- P P TunuyHas
. neHue kBTy/ .
Yeckui npo- Hagnexauwas OcHoBHoOe BO3gencTene
npovsBeaeH-
uecc o npakTuka
HbIX CBUHEWN
Ucnonb3oBaHne 60KCOB ¢ TepMoperynsitopamu gaet
Onopoc 8 4 HU3KME 3KCMnyaTauuoHHble pacxogbl. [onbl ¢ noao-
P rpeeomMm kak npasuno, 6onee 3HeproaEKTMBHBI,
Yyem nHdpakpacHble namnebi.
YTenneHne nOMELLUEHWA W ynpaBrieHUe BEHTUNs-
Otbem 9 3 umei.
OTKODM Ha OdpekTuBHbIN NOAGOP BEHTUNATOPOB, XOpOLLEe
P . YCTPOWCTBO BXOAHbIX OTBEPCTUI, PO3ETOK U CUCTEMBI
KOHEYHOWN CTa 10 6
OUNCTKN SIBMNSAIOTCH KIOYEBbIMA MOMEHTaMW MUHW-
un
A Mu3ayum notTpebneHus sHeprun.
CucTembl C MPUMEHEHMEM CYXOro KOpMa UCMOMb3YIOT
Cucrema HeBonbLUOE KOMMYECTBO 3HEpPruM AN TPaHCrnopTu-
KODMACHMS 3 1 poBku. CuUCTEMBI C NPUMEHEHNEM BraXHOrO KOpMa,
P Kak npasuno, 6onee 3Hepo3aTpaTtHbl U3-3a HEO6XO-
AVMOCTU CMELLIMBAHUS U UCMOMb30BaHNS HACOCOB.
Pabotkl ¢
Moa6op Hacocos ¢ Bbicokum KIM, asparopos u ce-
PKMAKUM HaBO- 6 2
naparopoB.
30M
Wicmoyunuk: BREF (EU), 2015 [63]

OHepreTMuyeckui MOHUTOPUHI N NOHUMaHWe Mozenen notTpebneHnsa sHeprnm Heobxo-
AVMbI O COCTaBreHusi nnaHa genctsui. MOHUTOPUHE B PEXUME peansHOro BpeMEHN, YacTo
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BKIIOYAET CUCTEMY BEHTUMALMM W YNPABNEHUS OKPY)KatoLel CPEAoN B NMOMELLEHNM 1 MOXET
NPefocTaBnsaTe HeOOXOAMMbIE AaHHLIE B hOpMaTe, r4e METoAb! YIyULEHWs U y4acTku, 3a-
CNY>MBAIOLLME BHUMAHWS MOryT ObITb NErko onpegerneHsi.

Tabnuua 5.4.4.2 — MNokasatenu UCNosnbL3oBaHUS SHEPTUM B MOMELLEHNSX ANA COAEPXKaHUs
NMOPOCAT-OTbEMbILLEN

OronneHne OceeleHue BeHTunauyua
TunuyHaa Hapnexa- TunuyHasa Hagnexa- TunuyHaa Hagnexa-
wasi NpakTuka LWasA npakTuka LWasn npakTuka
7,5 3 2 1 0,8 0,6
Uemouruk: BREF (EU), 2015 [63]

YpoBeHb NpesocTaBnsaeMbIx 4aHHbIX Bonee NONHbIN U LEHHbIN, YeM TOYEYHbIE 3amMepsb,
0COBEHHO TaMm, rae psa U3MepeHUn NPOBOANMBIX OAHOBPEMEHHO B TEYEHWE OMpeaeneHHoro
nepuona BpemeHn, MOXHO paccmarpusatb Bmecte. [30,39,63]

Mepbl, KOTOpbIe MOTYT 6bITh YacTbIO NJlaHa AEeUCTBUI NO 3HepPronoTpeGneHnro

HuskosaTtpaTHble nn He TpebytoLme MaTepuanbHbIX BIOXEHUA MEPONPUATUS

* PerynsipHbi y4eT nokasaHui cHeTymnka, B TOM YMcne A4ns NpOBEPKK YPOBHEN 3anacoB
TOMNMBA, & TaKKe ANS KOHTPONA PE3yNbTaToB Ha CUCTEMATNYECKON OCHOBE. OTa Mepa NO3BO-
NAET MOHATb UBMEHEHWS, MPOUCXOAALLME B SHEpronoTpebneHnm n cpasHMBaTh UX C NPoOus-
BOACTBEHHBIMM NoKasaTensiMym. HackonbKo 3TO BO3MOXHO, MOKa3aHWs AOMKHbI BbITb CBA3aHbI
C npoueccamu, cTaausiMyM NPOU3BOACTBA, noMeweHusmmn n 1. 4. CobpaHHas MHbopmaumm
LomkHa BbITb CBsI3aHa C YPOBHAMM MNPOU3BOACTBA Y BHELLHUMM BO3LENCTBYIOLLMMN NapameT-
pamu (Noroga), Co CHATUEM MoKasaHUA B OTAEMNbHbLIX MOMELLEHUSX UMW MO OTAENbHbIM Npo-
W3BOACTBEHHbIM NMpOLieccam.

* [MpoBoAMTE TEXHUYECKOE OBCMYKMBAHNE U PEMOHTbI B MOMELLEHUSIX U 060py0BaHUS
(nopaepkaHne B NOpSAKE Perynupyembix CTBOPOK W YTENMNEHWEe 3aaHuiA, YToObl UCKIIOUNTL
CKBO3HSIKN);

« MbINb 1 KOPPO3USA SBNATCA OCHOBHLIMU Npobriemamun Ansi oborpeBarener, KOMMo-
HEHTOB CUCTEMbI BEHTUINAILMM U yripaBrneHns. Bce KoMnoHeHTb 060pyA0BaHns [OITKHbI ObITb
OYMLLIEHDI B KOHLIE Ce30Ha (YMCTKa BEHTUITSITOPOB Y BO31yXOBOAOB);

+ PerynsipHo npoBepsiTe paboToCnocOBHOCTb JaTUMKOB TEMMEPATYpPbI, BNAXHOCTH, Yr-
JIEKMCIIOrO rasa u ceeTa;

* Ucnonb3oBaTtb MHpOpMaLmIo U3 cUCTEM ynpaeneHns. Paa cucteM MOHUTOPUHIA 3KO-
JIOTMYECKOrO PEryNIMPOBaHNS 1 KOHTPOIS Nogayn MoryT ObiTb OCHALLEHbI YCTPOMCTBaMK, Ne-
peaaroLmMMn MHPOPMAaLUIO B peanbHOM BpEMEHM.

Takasa uHdopmauma MOXKET nepeaaBaThbCs yAaneHHO Yepes cMapTgOoH, U UCNOomnb30-
BaTbCA nospHee. lNoTeHuman sHeprocbepeeHns, CBA3aHHbLIN C PErynsipHbIM MOHUTOPVHIOM
W CpaBHUTENbHBIM AHaNM3oM, COCTaBnseT npumepHo okono 10 % ot obLwero notpebnexHus
SHEPIUU N UMEET CPOK OKYMaeMOCTU ANSi CBUHOBOAYECKMX npeanpusaTui 2 roga. [30,39,63]

CpepaHecpoUHbIe U AONTOCPOYHbIE MEPbI CO CPEAHEN N BbICOKOW CTOMMOCTbHO:

* NMOBTOPHO YTEMNUTL 3AaHNS,

» OBHOBWTL CUCTEMBI OTOMMEHNUSA M BEHTUNAUMW. MCnonb3oBaThk YCOBEpPLUEHCTBOBAH-
Hble NpUBOpPbLI KOHTPOSS, Tak1e Kak AMMMEPbI, TEPMOPErynaTopbl (ans oborpesa 3aroHoB);
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* YCTaHOBUTL 3¢pDEeKTUBHbIE BEHTUMATOPLI U BO34YXOBOAbI;

+ BbibMpaTh geurateny ¢ Bbicokum KM npu moaepHusaumm asuraTteneii B cucreme
paspaun kopma unu cucteme 06paboTkm KUAKOro HaBosa. Beibupars HAacoCh! ¢ nepeMeHHoM
CKOPOCTbIO ANA PasnNUYHBIX MPOU3BOACTBEHHbBIX NPOLECCOB;

* NePEeHaCTPOUTL BEHTUMALMIO, YTOGhI MONYUUTb STyHLLIMIA Pe3yrbTaT NPU MUHUMANBHOM
YPOBHE;

* YCTAHOBUTb KOMIMAKTHOE JIIOMMHECLIEHTHOE OCBEeLLEeHME UMM BbICOKOIMEEKTUBHOE
AHEeBHOE OCBeLLEeHME;

* NSl JOCTWKEHUSI BbICOKOWN yAEmnbHOM CKOPOCTM Nepeaaqn KMCMopoaa B pacyeTe Ha
eaVHULYY NoTPebnseMoNn 3HePrn YCTaHOBUTL a3paTopbl MPU NPUMEHEHNN adpaLmn XXKUAKOro
HaBo3a.

HauGonee BaxHble cpeAHECPOYHbIEe U AONMTOCPOYHbIE MEPONPUATUA NO IHEPro-
cOepexeHu o B CEKTOPE MHTEHCUMBHOIO BbIpaLLMBaHUA criegytowme:

* yTEMNEHNE 34aHUN;

* Mcnornb3oBaHne 3EKTUBHOIO OCBELLEHUS,

* ONTUMM3ALMS CUCTEM OTOMIEHWUS U BEHTUNALMWA B NOMELLEHUSIX.

Tennousonauma. Tennonsonauus NpensaTcTBYET NPOXOXAEHUIO TEMna B UM U3 XK-
BOTHOBOAYECKMX MOMELLEHUA, MyTeM OCHALLEHUS] NMPOBOASILLUM MaTepuarnomM CTeH, nona u
KpblwK. Tak Kak BNaXHOCTb SBISIETCH OCHOBHOW MPUYMHON paspyLLEeHUs U30MALMOHHBLIX Ma-
TepuarnoB, HEKOTOPbIE U3 HMX ABMSIKOTCA €CTECTBEHHO HEMPOMOKaeMbIMU, UNy cHabxaroTcs
HEeMpPOMOKaeMbIM NMOKPLITUEM Ha NMPOU3BOACTBE ANsl NPEAOTBPALLEHUS NOMNaaaHnsa Bnarvm npu
UX Mcnonb3oBaHnW. BogonpoHnuaemble matepuarns! AOMmKHbI BbiTb 06ecrneyeHbl Napom3onsi-
LMeN B COOTBETCTBUMN C UHCTPYKLMSIMU NponseoguTens, 4Tobbl oHn 6biny salyileHsbl oT no-
nagaHus Bnarv nocne yctaHoBky. M3onsaumoHHbIn Matepuan fomkeH GbiTb YCTOWYMB K AUKUM
nTuuam, rppidyHamM u HacekombiM. [30, 39, 59, 63]

HeobxoanMmoCTb YTEnNeHNs 3aBUCUT TaloKe OT:

- BLa CUCTEMbI BEHTUMALMK; HEKOTOPbIE CUCTEMbI Pa3MeLLEHMs Ha OTKPLITOM BO3ayXe
BoobLLEe He TPeOyoT HUKaKOW N3oNsaLmK.

- TEMNOM30NSLMOHHBIX CBOWCTB Marepuanos, NPMMEHSEMbIX B CTPOUTENLCTBE.

[ocTUrHyTbie 3Komornyeckue BbIroabl. XopoLllas M3ONAUMA OrpaHNYMBaeT ypes-
MEpHOEe OXNaXAEHNE N HarpeB Yepes CTeHbI, KPbILLK U Non.

Taknum oBpa3om, 3TO MOMOXKET COXPaHUTL B MOMELLIEHUM TENIO 3MMOK 1 Npoxnaay ne-
ToM. Korga ka4ecTeo M3ONALMU U repMeTU3aLMmM 34aHniA ynyylieHo, OyayT nonyyeHsl 3Haum-
TerbHblEe NPEnMMyLLECTBA B 3KOHOMUM 3HEPTMU ANA OTOMMEHUS M BEHTUNAUMN. BonbwmnHeTBO
MaTepuanos MOBTOPHO HE UCMOSb3YIOTCS, MOSTOMY YHUUTOXAKOTCS B KOHLIE MCMONb30BaHWS.

MNepcnekTnBbl Ans peanusaumn. CHKEHNE M3MEHEHWIN TEMMNEPATYPLI B MOMELLEHNN
COXPaHSIET UM MOBbLILLIAET NPON3BOAUTENBHOCTL KMBOTHBIX U KAYECTBO WX XM3HWU. B HekoTo-
pbix pervoHax Pd skcTpemarnbHbie KnmmaTuyeckme ycnoBusi B OonbLUen cTereHn 060CHOBbI-
BalOT MCMONb30BaHME U30NSALMOHHBLIX MatepuanoB. B cuctemax cogepxaHusa ¢ MCnons3osa-
HUeM MOACTUMKW, YMeHblueHue konebaHui TemnepaTtypbl MeXny 3emrerd U NOACTUMKON
npegoTepallaeT koHaeHcauuio. [30, 39, 63)

3konornyeckue nokasarenu U aKcnnyaTauMoHHble aHHble. KOMNO3WTHbIE naHenu,
cogepxallive Teepable NoMypUTaHOBbLIE TEMNOU3ONALMOHHBIE MaTepuanb! 4alT XopoLume
peaynbTaTbl. ATV NaHENM MOXHO NPUOBPECTH C NNACTUKOBLIM NOKPLITUEM CTanbHOM OBLLINBKM
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ANA NPOYHOCTU N YNCTOThI, @ TaKKE OHW MOTYT BbITb MCNONBb30BaHbI Kak 3P dPEKTUBHBIE CTPYK-
TYpPHble KOMMOHeHTbI. [30,39,63]

B %1BOTHOBOAYECKMX NMOMELLEHNAX TEMNNOBLIE NOTEPU Yepes CTeHbI CoCTaBnAT 25 %
OT CyMMapHbIx MoTepb Tenna. Tekylyue pekoMeHjaumm Ans YpoBHS TEMNMON30NSALMM COCTaB-
nsoT Gonee, yem 0,4 B1/m%/°c (nonnypeTtaH 60 mm). KoadbduLMeHTs! TennooTaaqum, pekomeH-
[LOBaHHbIE ANS COAEPKaHMSA CBUHEN, npeacTasneHbl B Tabnuue 5.4.4.3, ons aByXx ypOBHEN
Temnepatyp (-5 °C n -15 °C). Yem Huxe U-3HaueHue, Tem nyylle Tennov3onsauus 3gaHus
[30,39,63]

Tabnuua 5.4.4.3 — PekomeHayemble koadduumeHTbl Tennootgaym (U) ans aByx ypoBHeN
Temnepartyp

Twn nona dusnonornyeckoe KoadppuumeHT Tennonepeanaum (Br/m?/°c)
COCTOSAiHMNE KpbiWwa CTEHbI
Teepali non ¢ T=.5°C T=-15°C T=-5°C T=-15°C
COMNOMON
Onopoc 1 0,6 12-15 0,8

MocneoTbeMHbIN Nepuoa
BbipawmeaHue/oTkopm

Onopoc 0,5 0,35 08 06

YacTtunyHo peluet-
yaTbIvi non

[ocneoTbeMHbIN Nepuoa 0,8 0,5 1,0 07
BblpawymBaHmne/oTkopm

[MonHocTbio pe-

N Onopoc
LeTyaTbIn non
MocneoTbeMHbIN Neprog, 04 0,35 0,6 0,5
BeipawmsaHue/oTkopm 06 04 08 06

Hemouruk: BREF (EU), 2015 [63]

B cBYHOBOAYECKMX MOMELLEHMSAX C XOPOLUEN N OYeHb XOPOLLEW TENNOU3oNALMeEn, A0-
CTWXKEHME 3KOHOMWUM 3HEeprumn coctaenalT Ao 218 kBT dy/cBnHomarkal/rog wnn, NpUMepHo,
10,4 kBT y/Ha NpOV3BEAEHHYIO TOMOBY, NO CPABHEHUIO C NOMELLEHUSMN CO CPEAHEN Tenso-
N30NALMEN; 3KOHOMUSI COCTaBnseT okono 19 % ot obwero notpebnexns sneprum. [30,39,63]

He yTenneHHble NomeLLeHus AN NOPOCAT-OTbEMBbILEN TPebylT npumepHo Ha 45%
GornblLie 3HePriM No CPaBHEHMIO C XOPOLLO YTEMMEHHBIMA NOMeLLeHaMK (Tabnuua 5.4.4.4).

Tabnuua 5.4.4.4 — BnnsiHWe TOnWuHbI M30nAUMn Ha noTpebnexne Tenna B NOMELLEHNAX ANs
MOPOCAT-OTbEMbILLEN

TonwwmHa nsonsauun 8 cm 6cm 4cm 2c¢cm Ocm
notpebnenve Tenna (kBT u/mecTo) 64,5 66,8 71,0 80,7 121,0
notpebneHune tenna(kBr 4 /npownss. ron.) 9,9 10,3 10,9 12,4 18,6
PasHuua (1) (%) 3.4 9,1 20,1 46,6

(1) PasHuya e npoueHmax 0aHa Kak COOMHOWEHUE C CChinikol Ha 8 cM mMOnwWuHb! U3oNsayuu.

UemouHuk: BREF (EU), 2015 [63]
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TennonotpebneHne nokasaHo ANA NOMELLEHUA, UMEIOLLMX OT 2 cM A0 8 cM yTennuTens
B cTeHax. B wactHocTu, Tennonotpebnenve cnabo n3onmpoBaHHOIO NMOMELeHMs ANna nopo-
caT-oTbeMbIwen (2 cM ytennutens) Ha 20% Bbiwe, YeM ANA Takoro xe NOMeLLeHUn ¢ 8 cM,
yTOo akBMBaneHTHo 10 500 kBT noTeHUmansHoM rogosom skoHomuu. [30,39,63]

B nomeLLeHnsxX Ans NOPOCAT-0TbEMBILLEN, FAe U0NALNA YXYALUMNACh C TEYEHMEM Bpe-
MeHW, NoTpebneHne sHeprm ysennyumeanock Ha 9%, No cpaBHEHMIO CO cpeaHuM. B obuem,
BO3pPAacCT 34aHNSA OTPaXKaeTCA HA KayecTse TEennou3onsauun.

YcraHoeneHo, yto nytem gobaeneHus 1 cm ytennutens (Ha noTonke n cteHax), B no-
MELLEHUN ANs NOpPOCAT-OTbEMbIWEN Ha 250 ronoB, pacxos 3HEPrUM Ha OTOMNEHNE MOXET
ObiTb CHWkeH Ha 11 - 18 %. YTenneHue, 4aCTUYHO peLleT4aToro rnorna ocylWwecTBnseTcA
TOSBKO B CMNOLLHOM YacTy nona craHka. [30,39,63]

TexHUueckuii aHanus ucnonb3oBaHuA. Bce HoBble 3aaHus MoryT 6bITb TENNonsonu-
poBaHbl. YTenneHue He MoXeT ObiTb NPUMEHMMO B CYLLECTBYIOLLMX 34aHUAX N3-3a KOHCTPYK-
TUBHbIX OrpaHuWYeHni. JlanbHenee yTenneHne ninoxo N3onmMpoBaHHbIX MOMELLEHNA OLeHU-
BaeTCA Ha UHAMBUAYarbHOW OCHOBE, BO BPEMS PEMOHTA, NPMHMMAasi BO BHUMaHve BbiGop Ma-
Tepuarna u xapakTepuctuku (TennonpoBOAMMOCTb, TOMLMHA U30NSAUMM), a Takke MEeCTHbIe
knumMmaTudeckue ycrosus. KonebaHns Temnepatypbl B npeenax of4Horo permoHa crpanbl, 6bi-
BalOT pasHbIMM 1 peEKOMEHAALMN, KacaloLMecs U3oNSAUmM XUBOTHOBOAYECKNX NMOMELLEHWUN,
Tak xe OyayT pasHbIMU.

YTenneHue 3paHuin ¢ eCTECTBEHHOW BEHTUNALMEN SBMAETCH MeHee apdPEeKTUBHBLIM U
He TpebyeTcs.

OkoHOMMKA. VIHBECTULMOHHBIE 3aTpaThl HA PEMOHT TEMMOM30NALMA B CBMHaPHUKAX
KpaHe pasnuyHbl, B 3aBUCMMOCTY OT BO3pacTa 3[aHus, ero TEXHU4ECKOro o6CnyXnBaHns v
pasMepoB. JKOHOMUSI AOCTKMMA MYTEM YBEMNUYEHUS U30NAUMM OT 2 A0 8 CM B NOMeLLEHUN
AN NOpPOCAT-OTbeMbIWEN. NoTeHUmanbHas 3KOHOMUSA 3HEPrn, AOCTUXMMAs Mepamu, CBs-
3aHHbLIMW CO CTPOUTENBHON Tennounsonsumen coctaesmna 10 % ot obuiero notpebneHus aHep-
rm, C OKynaemMocTbio 3a Nepuog OT AByX A0 naTy net. [30,39,63]

OHeprocGeperatouiee ocseweHne. ObLime Mepbl, NPUMeEHAeMbIe ANS COXPaHEeHWS
3HEpPrun Npu OCBELLEHUN:

* 3amMeHa 0BbIYHbIX BONMb(PaMOBbIX flaMn HakanmBaHWs, KOTOPbIe BCE €LLE UCTIONb3YIOTCS Ha
Bonee aPeKTUBHbIE NMIOMUHECLIEHTHbIE Namnbl, CBETUNbHUKN HAaTPUEBLIE N CBETOANOA-
Hble doHapu;

* CNOMNb30BaHNE AUMMEPOB AN PerynmpoBaHns UCKyCCTBEHHOrO OCBELLEHUS;

* UCNONb30BaHWE ANS YNpaBneHUs OCBELLEHNEM AaTYMKOB [BVKEHUS;

* MPUMEHEHME CXeM ocBelLlieHns. cnonb3oBaHne nepemMeHHbIX NEPUOLOB OCBELLEHNS, TaKMX
KaK BKIIIOMEHME OCBELLEHUS OOMH Nepuo CBETa Ha TpW Nepuoaa TEMHOTHI, a He 24 vaca
OCBELLUEHMS B CYTKN. TakoM pexunM CHWKaET KONMYECTBO snekTposHeprin Ha 30-75 %;
[30,39,63]

* ucrosnb3oBaHue 6Gonbluero KONMYecTBa ECTECTBEHHOrO CBETa, MNyTEM YCTPOWCTBa OTBep-
CTUWA ANA cBEeTa Ha NOTOIKe.

JIloMMHECLeHTHBIE Namnbl MOTYT NMPUMEHSITLCH B COMETaHWMM C YCTPOWUCTBOM ANS pery-
JIMPOBKW YaCTOThbl MUKPOBCTbILWKK (>280 000). OTO NO3BOMUT KUBOTHLIM HE pearnpoBaTh Ha
ObICcTpble konebaHns TUNMYHbIE AN SToro ceeTa. [63]

OKOHOMMIO B MOTPEBNEeHUN 3NEeKTPOIHEPrN, CBS3AHHYIO C UCMONb30BaHMEM WUCKYC-
CTBEHHOrO OCBELLEHWS, MOXHO NPeAyCMOTPEeTb MPW NNaHNMPOBaHUM HOBOIO NMOMELLEHWS UK
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PEKOHCTPYKLMM CTaporo, NyTeM MpPOEKTUPOBAHUS MPOXOAOB MNOCTYNMEHUs eCTECTBEHHOro
cBeTa, Npu n3beraHnm NPAMOoro UanyyeHus.

OCHOBHbIE NCTOYHMKW OCBELLIEHUS, KOTOPbIE AOCTYMNHbI AN UCMOMNb30BaHNA B XXUBOT-
HOBOAYECKUX NOMELLeHUA NpuBeaeHbl B Tabrvue 5.4.4.5. [63]

Tabnuua 5.4.4.5 — OCHOBHbIE MCTOYHMKM OCBELLEHUSA AN MOMELLEHWI

OHeprocbepe-
Sp- Mow- CBeToBasi Cpok XeHue no cpaB- | OTHocu- Yrunu-
Tvn namnbl adpcpek- HEHMIO C Nam- | TenbHas
KOCTb | HOCTb pa6oTbl 3auma
TUBHOCTb namMu Hakanu- |CTOMMOCTb
BaHusA, %
flamnel vakanuea- | 220- | 50 160 | 4045 | 1000 0 € No
HUA 1420
Bbicokoadpdpek- 2 000—
TUBHbIE ranoreH- NI 13-150 15-24 4000 30-40 €€ No
HOBbIE NnamMnbl
KomnakTHble
100-1 40 000-
3Heprocbeperato- 800 3-23 20-32 15 000 80 €€ - €€€ Yes
e namnbl
T8. DHeprocbepe- | 1350— 4 000~
ratoLias Tpybka | 7 000 14-80 | 44-70 | 15600 30-40 €€ Yes
UHaykyms 3152000000_ 55-165 NI 60 000 70-80 €€€ Yes
MeTtannoranorex- | 5900- | 70-2 10 000—
Hble 189000| 000 | %8 | 18000 3545 €ee Yes
HatpueBble 1300— 120
namnbl BbICOKOrO 35-1000 | 50-150 000~ 60-75 €€€ €E€€ Yes
130 000
LaBneHns 25 000
CseToguoaHble 19— 02-5
Bb|COKc:|r;ﬂ,qasne- 1000 LED 60-250 | 50 000 80-90 €€€€ Yes
NB: €€€€ Bbicokas cToMmocTb — € Hu3kas ctoumocTs ; NI = HeT uHdopmaumm
Memoynuk: BREF (EU), 2015 [63]

JloMMHeCLieHTHbIe naMribl UMeoT Bonee BbICOKYH MOLLHOCTb CBETA Ha EAUHULY 3HEp-
rm (nm/BT), 4em oBbl4Hble Namnbl. HOMMHaNsHas MOLHOCTL M KOMMYECTBO YacoB UCMOMb30-
BaHWs ByAeT onpefensTb ro40BOe UCMONb30BaHUE 3HeprMn. 3ameHa namn HakanMBaHusa Ha
KOMnNaKTHble MOMWHECLIEHTHbIE Mamrbl MO3BOMUT C3KOHOMUTL A0 75-80 % ucnonb3yemomn
aHepruu. [30,39,63]

JllomuHecueHTHble namnbl T8  (11/4  pronma) Gonee  3dOeKTUBHBI,  YEM
T12 (11/2 grorima) Tpybku. Mpu ncnonb3osaHUM TPyBUaTbIX MHOMUHECLEHTHBLIX Namm, 3neK-
TpoHHOe ynpasneHusa aaeT 20 % 9SKOHOMWUM SHEPrUM MO CPaBHEHUIO C OObIYHBIMU YCTPON-
CTBamu Mo YMNpaBreHNo NMIOMUHECLIEHTHBIMA NaMnamMun, U 3TO MPOANeBaeT CPOK CnyxObl
namnbl Ha 50 %. [30, 39, 63]

Tak kak, no npaeuny, TpebyeTca ABa pasHbIX YPOBHSI OCBELLEHMSA (B nepuog paboTbl
oneparopa B 3ane 1 nepvoj OTAbIXa XUBOTHbIX), 3HeproaddeKTMBHOE OCBELLEHNE MOXHO
pasfenuTb Ha ABa KoHTypa:
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* ANA BbICOKOro YPOBHSA OCBELLEHWUSA, MIOMUHECLIEHTHbIE TpyBuaTbie CBETUNBHUKKU C T8
namnamm ¢ 3MeKTPOHHbLIM KOHTPOMEM AaAyT MakCUManbHyHo 3 heKTMBHOCTE UCMONb30BaHUSA
3Heprum n Hanbornee paBHOMEPHOE pacrnpeieneHne CBeTa;

* ANA HU3KOTO YPOBHS OCBELLEHMSA B HEBObLUMX NOMELEHUSIX, HEOOMbLLIOE KONNMYECTBO
KOMMAaKTHbIX NIIOMUHECLIEHTHBIX NaMn ABMAETCHA XOPOLUNM PELLEHNEM; B KAYECTBE ansTepHa-
TUBbI UCNOMb3YHOT NMIOMUHECLIEHTHBIX TPYBuaTble CBETUNBHUKM C PETryNIMPYEMON SIPKOCTLIO, KO-
TOpble NO3BONAT y6aBNATL OCBELLEHME.

TexHuueckui aHanus NPUMEeHUMOoCTU. JHeprocGeperaroLme namnesl 06LLero npume-
HeHus. B uenom, ucnonb3oBaHWe CUCTEMBbI YNpaBneHUs ocBelleHneM (OoTO3NEeMEHTbI)
06bIYHO HE NMPUMEHSIETCSH; KOHTPOSIb OCBELLEHWS, KaK NPaBWo, OrpaHUYNBaIOTCS BO3MOXHO-
CTbIO PYYHOrO NepeksiioyeHust. [latuvkm nyydile ucrnonb3oBaTh A4S TEXHUYECKMX NOMELLEHWN
WM KOPWMA0POB, YeM AN MNOMELLEHUI C XMBOTHbIMU. [30,39,63]

SkoHOMMKA. [0fj0BbIe 3KCMIyaTaLUMOHHbIE pacxoibl, CBA3aHHbIE C 3aMeHOM namn 3a-
BUCAT OT LEH Ha 3NEKTPOSHEPINIO, OT KONMWYECTBA flaMn Ha 3aMeHy, KOTOpble A0SMKHbI ObiTb
npuoBpeTeHsl. B LenomM HeobxoanMbIE UHBECTMLMM ATSi OCHALWEHNS CBUHOMEPMBI C HU3KUM
YPOBHEM OCBELLEHWS AOIMKHO ObITb M3y4eHbl Ha MHAMBUAYanbLHoW ocHoee. CTouMocTe OyaeT
3aBWCeTb OT pasmepa pepmbl 1 OpraHnsaumm 3gaHus (MCrnonb3oBaHWe eCTECTBEHHOIO OCBe-
LLeHUs, pasmep NOMELLEHNS, opraHm3auusa kopyugopa nT. 4.). [30,39,63]

Obume AOCTUTHYTbIE 3KONMOrnyeckue Bbiroabl. CHWXeHne noTpebneHns snekTpu-
yeckow aHepruu. Jlyulle NPoUCXOAMUT YTUNU3aLUS NaMoYek 3a CYET OTCYTCTBUS B HUX PTYTU.

YBenuueHve MCrnonb3oBaHWA €CTECTBEHHOIO CBeTa AOITKHO ObiTb cbanaHcupoBaHo
©e3 BO3MOXHbIX NOTEPL TEMNSa Yepe3 OKHa UMM NPOEMBI, a TaKKe ero CneayeT paccmaTpmBaTh
B KOHTEKCTE reorpadnyeckmx U KNMMaTuyeckux yCrioBui, ¢ 0cobbiM BHUMaHWEM Ha NpPOAOor-
XUTENbHOCTL OCBeLleHns B cyTku. [30,39,63]

MNepcnekTnBbLI BHeAPEeHUS B MPOU3BOACTBO. JKOHOMUS 3aTPaT Ha 3MEKTPOSHEPIuo.
B HacTosALee BpemMs Ha EBPOMENCKOM PbIHKE CyLLECTBYET GOMbLIOE KONNMYECTBO KOMMEpPYe-
CKMX MPEeasioKEeHUA Mo CBETOAMOLHOMY 0OOPYJOBaHWIO  CBUHOBOAYECKUX MNOMELLEHUN.
[30,39,59,63]

OnTuMmnsaums ynpasrneHUs CUCTEMaMU OTOMNEHNA/OXNaKOSHUA U BEHTUNALVM B
CBMHOBOAYECKUX XO3AMCTBaxX. BO3MOXHO, LOCTUYL 3HAYNTENBHOMO CHWDKEHWUS noTpebne-
HUS 3Heprum Bnarogaps oNTUMM3aLMM B COMETaHUN METOAOB YNPaBneHUs CUCTEMamMm OTOM-
NEeHVA/BEHTUNALMM, afanTupys Ux kK noTpebHocTaMm xunsoTHoro. [30,39,63]

Tennosble NOTEPU OT XKMBOTHOBOAYECKMX MOMELLEHNA MOTYT ObITb CHWPKEHBI 3@ CYeT
ONTUMM3NPOBAHHOMO U cHanaHCUPOBAHHOIO YNPaBIEHNS CUCTEMaMM OTOMMNEHNS N BEHTUNSA-
UnK1, aaanTUpOBaHHbIMU K PU3MONOTMHECKMM NOTPEOHOCTSIM XMBOTHBIX. OTO AOCTUraeTcs 3a
CYeT ONTMMM3aLMN MUHMMarbHbBIX YPOBHEN BEHTUNALMM (PYYHOE UM aBTOMAaTU3NPOBaHHOE
ynpasneHue), NpMHMMasi BO BHUMaHWE MUHMMAarbHbIE YPOBHW, HEOOX0AMMbIE ANS BbIMNONHE-
HUS MPOM3BOLCTBEHHBIX LIENEN U KAYECTBO XU3HW KUBOTHBIX (T. €. Nofjava CBEXero Bo3fyxa,
[LOCTaTouHas BMaXHOCTb, YAaneHne HexenarenbHblx ra3os). [1noxoe ynpaesneHve BeHTUNs-
Luen MOXeT MMETb HeraTMBHOe BMNMSHWE Ha NokasaTeny pocTa XMBOTHbIX W Taknum obpa3om
Ha 9KOHOMWKY npownasoacTea cBMHMHbLI. [30,39,63,52,53]

O6bwume Mmepbl NO 3P PEKTUBHOMY UCNONb3OBaHUIO IHEPTrUU Arlsl OTOMNNEHUs CBU-

HodepMm
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CkopocTtb o6mMeHa BO3ayxa B NepBylO O4epefb OTBeYaeT 3a NoTpebHOCTN B 3HEprum
ANsi oToNNeHus. BaxkHO KOHTpONMpOBAaTh NOTOK BO3ayXa (MUHUManbHBLIM pacxoa). Ha otonne-
HV1e npuxoamTca 46 % obero noTpebneHns sHeprum ans KoMnnekcoe n okono 80% ot 06-
Lero notpebneHnss aHeprum Ans aTanoe onopoca u nocne orbeMa. OnTuMusauma 6anaHca
CMCTEM OTOMMEHUS Y BEHTUNALMM, NPU UX aaanTauyun K NOTPeBHOCTAM KMBOTHBIX, MOXET CHU-
31Tk notpebnenne sHeprn oo 50%. HekoTopble BO3MOXHOCTWU COKpaweHusa notpebnenns
3Heprumn Ha oTonneHwne: [30,39,52,63]

* YMeHbLUEHMe BEHTUNALMM, C y4eTOM HeoBxoaMMoro MuHuMyma Tpebyemoro ans no-
BbILLEHWA NPON3BOAUTENBHOCTU U YPOBHS XKNU3HN KUBOTHBIX;

* CHWKEHWE TemMnepaTypbl HACKOMNBKO 3TO MO3BOMSAT NPOU3BOLCTBEHHBIE LIENN U ypO-
BEHb >XWN3HW KUBOTHbIX;

* yTenneHve 3aaHusi, ocobeHHo Tennousonauus Tpyd otonnexus,

* ONTUMM3ALMA YCTAHOBKM N HACTPONKN OTONUTENBHOrO 060pya0BaHNS;

* yYeT pekynepauum Tenna;

* YYET NPUMEHEHUS BbICOKOI((EKTUBHBIX KOTMOB B HOBbLIX MOMELLEHUSX;

* ICMONb30BaHME 3aKPbITbIX MOMELLEHWI AN NOAKOPMKM MOMOAHSKA,

* perynsipHo NpoBepsiTL kanMbpoBKy AaTYMKOB TEMMNEpAaTypsl;

* ECTECTBEHHas! BEHTUNALMS.

B askcnnyaTtaumm ycTaHOBOK Mo BbipaboTke Brorasa, aHeprus (3NeKTposHeprus u Tenno)
npouseefeHHasi n3 Grorasza MoxeT BbITb MCMONb30BaHa (BOCCTaHOBMEHA) Al 3aMeHbl SHep-
rm, Nony4yaemom OT MCKOMaeMbIX BUAOB TOMMMBA. TOMbKO NOMELLEHNS ANS NOPOCAT-OTbEM-
bILLUEW crnocoBbHbI UCMONb30BaTh TEMNMOBYH 3HEPTUIO KPYITbIN rog.

OnepaTyMBHbIE MEpPONPUATUS], NPUMEHSIEMbIE B CBUHOBOACTBE A CHWKEHUS MO-
TpebHocTel B Tenne [52,53,63] Ans AOCTUXKEHNUS 3KOHOMUN SHEPrN:

. Mpu copepkaHMM CBUHOMATOK, 30HA CUCTEMbI OTOMINEHNS YCTaAHABNMBAETCA
ANsi NOAKOPMKM nopocaT. Non ¢ nogorpesom ropadven sogon asnsetca 6onee sHeproahdek-
TUBHBIM (E€CNKM ropsiyasl BOAA HarpeBaeTcs OT BO3OOHOBMSEMbIX UCTOUHMKOB SHEPTUM), YEM
cMcTeMa 3NeKTPUYECKOro OTOMNMEHUA Nona U UCNONb3OBaHUA UHPaKPaCHbIX U3ny4aTeneu.

. Ans noMmeweHnn ¢ eCTECTBEHHON BEHTUNALMEN, TEPPUTOPUA ANA NEXaHUS
HaxoAWTCS B yTenneHHbIX Bokcax, YTobbl ns3bexats Heo6xoAMMOCTU AN AONONHUTENLHOMO
oborpesa. JneKTpUYECKMIn NoAOrPEB Nona ¢ HarpesaTensHeIMU MaTaMun No3BONAET CHU3UTb
notpebnenne aHeprum Ha 30 %, NO CPABHEHMIO C MOMHOCTLIO OTannMeaemMsiM nonom. OaHako
LaHHBbIN METOA BCE elle OCTaeTCs AOPOroCTOAWMM AN CYLUECTBYIOWMX CUCTEM, NMPUMEHS-
€TCS TOSbKO B Clly4ae KpPyMHOro PpEMOHTa CYLLECTBYOLMX NOMELLEHUA. YCTaHOBKa 3NeKTpu-
YecKoro Tenmnoro rnona, B coMeTaHum ¢ onTUMU3NPOBAHHON CUCTEMOWN BEHTUNALMU SIBNSIETCS
[LO0BOJIbHO [JOPOrOCTOSILLEN B YCNOBUSX MOAEPHM3aLMKM CyLLecTByroLWmnX cuctem. Mpu ncnons-
30BaHWK 3aroHOB AJ1s1 MOPOCHT, Pa3NUyHbIE TENNOBbLIE NOTPEOHOCTN CBUMHOMATOK M HOBOPOX-
L EHHbIX NOPOCST MOTyT BbITb COrnacoBaHbl 0fHOBPEMEHHO, obecneureas TeMnepaTypy 0komno
30 °C ana nopocsaT, u He 6onee 24 °C ansi CBUHOMATOK.

. B nocneoTrbeMHbIN nepuoa, perynupyemble MHppakpacHole oborpesatenu
ABNAOTCA Oonee aHeproadPekTUBHBIMK, YEM CTaHAapTHble oborpesatenn. PacnonoxeHune
LaTYMKOB TEMMNEpPATYPbI UMEET BakHOE 3HaueHne. CnefyeT NPUMEHSTb eAWHbIA 4aTuuK, ANS
OAHOBPEMEHHOIO YrpaBneHns BEHTUNALMEN N oTonneHnem. BaxkHo He ycTaHaenveaTb aar-
YMK ANA OTOMSIEHMS BbiLLE, YEM NS BEHTUNSALMMK, B NPOTUBHOM cryyae, OyaeT nponcxoavTb
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nepepacxog OTonneHus. Takon xe oTpuuaternbHbii 3dekT MoXeT BO3HUKHYTb, €Cnn Ten-
NoBble AaTYUKN HE perynsipHo kanmbpyroTcs.

YnpaBneHue BeHTUNSIUMEN B CBUMHAPHUKAxX. BeHTunsauus B CBUHapHWKax MOXET
ObITb oNTMMU3MpoBaHa [52,53,63] 3a cyeT cneayowmx Mep:

* KOHTPONb CMEXHBIX TEMNMOBLIX NOTEPb NYTEM MPUMEHEHUS KOHTPONA MWUHUMaNbHO
HeobxoanMoro yposHs BeHTUNAuMn. CKopocTb BO3yxooOMEHa B NepByto ovepefb oTBeYaeT
3a aHepronoTpebHocT ans oborpesa. MNO3TOMy BaXXHO KOHTPONMPOBAaTL NOTOK BO3AyXa U, B
4YaCTHOCTU, MUHUMaTbHbIN pacxod Ha uanonormiyeckue NoTpeGHOCTU KMBOTHBIX, obecrneuun-
BaloLLMeE UX 300POBbE U YPOBEHbL KU3HU.

* yCTaHoBKa dHeprocbeperaromx BeHTUNATOpoB 1 obopyaosaHus. BeibuparoTca BeH-
TUNATOPbI C MUHAMATbHBIM YAEeNbHbIM PacxoAoM AN AaHHOW BO3AYLLHOW CKOPOCTU U AaBrne-
HWs Bo3ayxa. CUCTEMBI MPUHYAUTENBHON BEHTUNALMK NPOEKTUPYHOTCS, CTPOSITCH U SKCNya-
TUPYIOTCA TakuMm 06pasoM, YTO COMPOTMBMEHME CUCTEMbI BEHTUNSAUMM MOTOKY BO3Ayxa
LOIMKHO ObITb (C KOPOTKMMM BO3ZYXOBOAAMU; NPUCOEANHEHNEM 63 PE3KNX M3MEHEHWI B Ce-
YeHWM BO3AYXOBOAA; OrpaHNYeHne U3MEHEHNS HanpasneHus Tpybonposoja, unm npuMeHe-
HUE KaKnX-nMBo NPensaTCTBUA (NEPEropoaKn); yaaneHue niodbix OTNOXKEHWN MbINU B CUCTEMAX
BEHTUNALMMN N BEHTUNSTOpaXx; n3beraTb pacronoxeHne yCTPONCTBa 3allWThl OT AOXKASA BbIlLE
TOYKM pPasrpyskm).

o BeHTUNATOpbI C HU3KMM YPOBHEM HOMMHAINBHOW YacTOThl BpaLleHUsi (Manocko-
POCTHbIE) NOTPEBNAT MEHbLLE 3HEPTUM, YEM Te, KOTOopble paboTaloT MpU BbICOKMX 06/MUH
(BBICOKOCKOPOCTHbIE). BEHTUNATOPbLI C HWU3KMM YPOBHEM CKOPOCTW, OAHaKO, MOryT npume-
HSATLCS TOMBKO MPU HaNMYMK CUCTEMbI BEHTUMALMM C HU3KMM conpoTuBneHvem (<60 Ma).

o BeHTUNSATOPSI, pa3paboTaHHble Ha OCHOBE 3MEKTPOHHON KOMMYTaLMOHHON TeX-
HOMOMMWN 3HAYMTENBHO CHWDKAIOT SHeprosatparbl, 0COGEHHO B perynmpyemMoM CKOPOCTHOM
ZmanasoHe, No CpaBHEHMWIO C TPaHChOpPMaTOPHO-PEryNMPYEMbIMU NN 3NEKTPOHO ynpasrse-
MbIMW BEHTUNSATOPaMU. Takne BEHTUNATOPbI MMEIOT BbICOKYO CTOMMOCTL. ECnn BEHTUNATOPSI
paboTaloT 4ns NPOBETPUBaHUSI MOMELLEHMS, TO XEenaTenbHO napannenbHO-NMocneaoBa-
TenbHO COeaMHNUTL 0BopyaoBaHNE ANS NEPEKOYEHUA BEHTUNATOPOB. JTO NO3BOMUT NOCne-
LoBaTenbHO BKMOYaTb M OTKMOYATh K&XKAbIA OTAENbHBIA BEHTUNSATOP, KOHTPONMpys o6bem
BO3JYLLUHOrO NOTOKA.

o YcTaHoBKa CUCTEMbI OYUCTKM BO3AYXa 3HAYUTENBHO YBENMNUMBAET COMPOTUBNE-
HWe NOTOKY U3 NPUHYAUTENbHOW BEHTUNALMK. B neTHee BpeMsa yCTaHOBKa BEHTUMATOPOB Bbl-
COKOW yAenbHON MOLLHOCTBIO MOXET BbITb Heobxoauma. Mpu MCnonb30BaHMM OQHOTO BEHTU-
nATopa, yaenbHbin pacxos (BT/mM3 orpaboTaHHOro Bosayxa) HUxe, 4eM CymMma pacxofoB OT-
ZenbHbIX BEHTUISTOPOBR, HEOOXOAUMBIX B MPUHYAUTENBHOW BEHTUNALMMU BLIBOAUT N3 MOMeE-
LLeHWs oTpaboTaHHbIN BO3AYX MPY STOM NPOUCXOAUT CHWKeHMe notpebnenHns sHeprm Ha 20-
30%, B HEKOTOpPLIX criyyasix ao 60 %.

» ExxerogHas uicTka BEHTUNATOpA Nepej HayanoM Ce3oHa, yaaneHue OCeBLUEN Mbinm
nomMoraeT nsbexarb nepepacxofa v yeenuumt cpok pabotsl o6opynoBaHus.

* NPYMEHEHNe YacToTHOro NpeobpasoBaTensi, Korga BeHTUNATOPbLI MOTyT paboTaTte Ha
HU3KMX CKOPOCTsIX 6e3 CHIKeHUst aHeproadekTuBHOCTU. MpenmyLlecTea AaHHON CUCTEMBI
BKItOYakoT B cebs MeHbLuee NoTpebneHre sHEPTMN 1 MeHbLUWIA M3HOC BeHTUNsSTopa. Cuctema
paboTaeT C MOMOLLbIO KOHTPONbHbBIX BEHTUNSTOPOB, YCTAHOBMNEHHbIX B 3ALUMLLEHHBIX OTCeKax
1 onpegensiowmx Heo6xoAMMOCTb BEHTUNALMN. Byayun CO8AMHEHHBIM € LaTYMKOM OCHOB-
HOW 4acTOTbl, KaXAblA U3 KOMMINEKTa BEHTUNATOPOB paboTaeT Ha MOHMKEHHbBIX CKOPOCTSX,

259



UTC 41-2017

yTo6bl NpOM3BECTN 06bLEM BO3AYXa, KOTOPLIA OMNPefenseTCA KOHTPOMNbHbIM BEHTUNSITOPOM.
MpakTuyeckn BeHTMNSATOPBLI He paboTatoT Ha 100 % OT MakcMmanbHOW ckopocTu. Borbluyto
YacTb roga v BO BPEMS 3MMHEro nepuoga — He bonee 25 % oT CBOe MakcMMarnbHOV CKOPOCTU.
CHmxeHne MOLLHOCTU BO3MOXHO MPW MUCMOSb30BaHWS CUCTeMbI Npeobpa3oBaTens 4acToThbl
80 69 %, no cpaBHeHWto ¢ Asuratenem Ha 230 BonbT ¢ 00bIYHOM CUCTEMOMN.

HocturHyTbie akonornyeckue Bbirogbl. [NotpebneHne sHeprum u cBsizaHHbIE C 3TUM
pacxogbl MOTyT BbITb CokpalleHbl. ONTUMU3NPOBAHHOE YNpaBlieHWe CUCTEMON BEHTUNALMU
MoXeT npueecTu K 50 % skoHOMUM 3aTpaT Ha oTonneHue. [52,53,63]

Jkorornyeckue rnokasaresnvm U aKCnryarTauMoHHbIe AaHHble. Ha BeHTUNaumo npu-
xoauTtcsa okono 40 % ot obuuero noTpebneHns aneKTPO3HEeprn Ha Komnnekcax n okono 90 %
o6wero noTpebneHns sHeprum B NOMELLEHUAX AN OTKOpMa CBUHEW. BeHtunsumsa cocrae-
nsaoT 26 % ot obuero notpebneHne aNeKTpPosHeEpPrun B NOMELLIEHUSIX 51 OTKOPMa CBUHEWN.
[30,39,63]

M3 Tabnuusl 5.4.4.6, MOXHO caenaTtb BbIBOA, YTO YBENNYEHUE CKOPOCTU BEHTMNSALMM
OT MUHUMAIBHO PEKOMEHAOBAHHOW CKOPOCTU NOTOKA BO3AYyXa, B HaYarse nocneoTbeMHOro ne-
proaa, 3 M3/4 Ha XMBOTHOE (YTO COOTBETCTBYET (PM3MONIOrMUYECKOn NOTPeBHOCTN NOPOCAT-
OTbeMbILLEN), 10 CTaHAaPTHON BEHTUNALUMK B 5 M3/u B pacuyeTe Ha OfHO XMBOTHOE, MOXET
NPVBECTU K ABOVNHOMY Pacxo4y 3HEPTMM Ha OTONNEeHWe. Pacxop sHeprMm Ha NpousBeAeHHyH
ronoBsy OyaeT yBenuuyeH ¢ 6,7 fo 12,3 kBT/4. Takum o6pasoM, KOHTPOMb CKOPOCTU BEHTUNS-
LM NO3BONUT 3HAUUTENBHO 3KOHOMUTL HAa OTONNEHUN, 6e3 yxyALEeHUs YCNOBUIM N JOMOSHK-
TenNbHbIX UHBECTULMA.[63]

Tabnuua 5.4.4.6 — MNoTpebneHne TENIOBOW SHEPrUN COrNacHO MUHUMArbHbLIM NOTOKaM BEH-
TUNSILUUM U LOMOMHUTENBHON U30NSALMM B NOMELLEHUSIX ANA NMOPOCAT-OTHEMBILLEN B NEepBble
LHW nocne oTeema

Motpe6neHune Tenna, KBt/4 MotpebneHue Tenna ¢ 1cm
BeHTUNALuMA,
3 Ha 0gHOro NPou3BeaeHHOro Tennousonauuu, KBr/u Ha
3 M°/4 Ha XKMBOTHOE
XKUBOTHOIO OOHOrO NPOU3B. XXUBOTHOIO
3 6,68 6,00
4,9 0,2 8,22
5 12,29 11,00
6 14,82 12,79
7 17,40 14,35

Vicmouruk: BREF (EU), 2015 [63]

MpyMeHeHWe paznuyHbIX YPOBHEN BEHTUMALMN NO3BONAET U3MEHATL CPeAY BHYTPYW Mo-
MeLeHnA. MUHMMarnbHble YU ONTMMAanbHbIE YPOBHWU BEHTUNALMM NPEACcTaBneHsl B Tabnuue
5.44.7.

MpVYMeHeHWe ONTUMAanbLHOro MOoToKa BO3A4yxa MO3BONMIO YMEHbLUMTbL BABOE KOHLEH-
Tpauuo aMmuaka. MyHMMansHbIM pacxos CBS3aH C MoBbIEHHbIM ypoBHeM Mbin (0T 20 o
30 %.). [30,3963]
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Tabnuua 5.4.4.7 — BbIGpockl aMMuUaka 1 KOHLEHTpaLums MUKPOBoB B CBS3W C YPOBHEM BEeH-
TUNSALMN

OnTuManbHbIA NpU- | MUHUManNbHBLIA

XapakTepucTtuka
Mapametpbl TOK BO3AyXa, NPUTOK BO3AyXa,
nona
(m3/yac/cBUHBLA) M3/4ac/CBUHDBS)
Hopm. BeHTun. NR 15-50 8-19

MeTanuueckuii peueT-

NH3 (Mr/m3) . 75 15,1
yaTbIv non
BeToHHbIN non 6,6 16,8
MUKPOOPraHn3mMb! (Kon- Metanuueckuii peLueTt-
. 73 103
BO/1) yaTbli non
BeToHHbIN non 166 206

NB: NR = uHghopmayusi He docmynHa
Hemournuk: BREF (EU), 2015 [63]

TexHUYEeCKui aHanNn3 NPUMEHNMOCTU. LieHTpann3oBaHHas BEHTUNALUS MOXET ObiTb
NpYMeHeHa TOJNbKO B HOBbIX 3AaHUAX. PerynupoBaHue Temnepartypbl U BEHTURALMU MOXET
NPVMEHSITLCA U B CYLLECTBYIOLLNX, Y HOBbIX MOMELLEHUAX.

OkoHoMMKa. CTOMMOCTb MHBECTULMA B CUCTEMY npeobpasoBarens 4YactoTbl OYeHb
CX0fHa CO CTOMMOCTBIO OOBIMHOM cMCTEeMbI. 3aKkyrnka U YCTaHOBKa OfHOr0 WM HECKOMbKUX
YCTPOWCTB PErynMpoBaHns B 3HAYUTENbHOW CTEMEHN KOMMEHCUPYET NOTeHUManbHbIE 9KOHO-
MUWYECKMX NOTEPU, CBA3AHHBIE C NIIOXMM KOHTPOSIEM KIMMATA B NOMELLSHUN.

OHeprocbeperatolyie BEHTUNATOPbI MO-NPEXHEMY AOCTATOMHO AOPOTU U Y HUX KOPOTKUI
Cpok paboTbl. YCTaHOBKA CUCTEM KOHTPOINS YPOBHS BEHTUNALMW NO3BOSUT 3aMETHO CIKOHOMUTL
3arparhl Ha oTonneHWe 6e3 yxyALEeHMs YCIOBUIA B NOMELLIEHWW WU JOMOIHUTENbHBLIX MHBECTULMIA.

XOTS CTOMMOCTb LiEHTPaNM30BaHHOW BEHTUNSILMM BbilLe (CTOMMOCTb pacCUUTLIBAETCA
CO CpoKOM norawleHunsi Ha 10 neT), Yem OBbIYHOM BEHTUNALMM, 3TO AAET BO3MOXHOCTb yCTa-
HOBWUTbL CUCTEMY OYMCTKM BO3gyxa W TennoobmeHHoe obopysoBaHme (BO3ayx-BO3AyX U BO3-
Ayx-Bofa). OTM MeToAkl ONMTUMU3aLMM MUKPOKNUMaTa LUMPOKO npumeHsoTes. [30,39,59,63]

Ucnonb3oBaHue BbiCOKO3th(heKTUBHbLIX CUCTEM BeHTUNsiuMKU. Boicokaa addek-
TUBHOCTb CMCTEM BEHTUNSALMA COCTOMT M3 UCMOMb30BaHUSA 3MEKTMBHBIX BEHTUNSTOPOB U
BO34yX0BOLOB. QPPEKTUBHOCTL BEHTUNSATOPA, KOTOPAs MOXET CYLLECTBEHHO pa3nmyaTbCes,
BbIpa@)kaeTcs B MOKasaTensx BO3AYLLIHOrO MOTOKa Ha efuHULY SHeprum (Hanpumep, m3/yac,
BT). [30,39,53,59,63]

Ocoboe BHMMaHWe TpebyeT Npon3BoOAMNTENBHOCTL HOMUHASTBHOIO BO3AYLLUHOIO NOTOKA
BEHTUNATOPA BMECTE C OLEHKOWN NpeobpasoBaHust aHeprn. BeHTUnaumoHHbIe BRyCKHbIE W
BbIMYCKHbIE BO34YyXOBOAbl AOMKHLI ObITb afekBaTHOro pasmepa. BHyTpeHHMe noBepxHOCTU
[OMKHbI ObITb MNaaKUMK, YUCTbIMU, C HEBONBLLLUMMK N3rndamu.

Cregyrowme xapaKkTepucTKA AOMMKHbI ObITb MPUHSATEI BO BHUMAaHWE NPy pacCMOTPEHUN
3 hEKTMBHOCTM BEHTUNATOPOB:

* O DEKTMBHOCTL BEHTUNSITOPA, KaK NMPaBumio, yBENUYMBAETCS C AMaMETPOM NornacTew;

» BeHTUNATOpLI C pemMeHHoO Nepefaven, kak npasmno, Gonee adEKTUBHBI, YEM BEH-
TUNSTOPbI C NPSMbBIM MPUBOAOM,;

» BeHTUNATOpPLI, OCHALLEHHbIE 3anaTeHTOBaHHLIM KOHYCOOBpasHbiM  paclUMpeHneM K
BbIXOAY AN NNABHOro NpoxoxaeHns Bospyxa dbyayT Ha 10 % Gonee addpekTnBHEE, YEM BEH-
TUNATOPbI OCHAaLLEHHbIE 6a30BON KpyroBon anadparmon;

261



UTC 41-2017

» YcTaHOBKa «KOHYCOB» Ha BbIXOAE BEHTUISTOPOB MO3BOSMT NOBLICUTL 3cbdpekTnB-
HocTb Ha 10-15 %.

DocTurHyTble 3Kkonornyeckue Bbiroabl. [NotpednexHune sHeprum cHkaeTes. B ceuHo-
BOAYECKUX (pepmax, sHeprocbeperarome BEHTUNATOPLI MOFYT YMEHbLWWTL noTpebneHne
3Heprum ansi BeHTunsaummn fo 60 %. [30,39,53,63]

Skornornyeckue rnokasaresiv v onepaTMBHble AaHHble. BonbLUMHCTBO NpoOM3BOANTE-
el 3MepPSItOT MPOU3BOACTBEHHBLIE XapaKTEPUCTUKM COrMacHO CTaHAApTOB, KOTOPbIE MOryT
ObITb Ucronb3oBaHbI Npu Boibope Hanbonee addekTuBHoro arperara. [30,39,63]

TexHU4eckuin aHanuMs3 NpUMMeHUMocTU. Beicokas adEeKTBHOCTL CUCTEM BEHTUNSA-
LumM MOXET He ObiTb NPUMEHMMA B CYLLIECTBYIOLLMX MOMELLIEHUSAX.

OkoHomuKa. Npy ycTaHOBKe BEHTUNSTOPOB, CREAyeT yuuTbiBaTb dHeprosaTparhl Ha
BEHTUNATOP 3a Nepuog ero paboThl, a TakkKe ero nepsoHaYansbHyt0 CToMMoCTb. MNpu 3atpartax
B 10% Ha ycTaHoBKy BeHTUNaTopos, o6ecnevar 10 % 3KOHOMWM SHEPropecypcoB, KOTOpble
oKkynaTcsi npumepHo 3a 18 mecsaues. [30, 39, 63).
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Pasgen 6 OJOKOHOMMYecKMe acnekTbl peanu3auun  Hanmnayywmx
OOCTYMHbIX TEXHONOTN

B cBs13u € orpaHnyYeHHbIM 06BEMOM MHDOPMALMN OYEHb CIOXHO BbINOHUTL 06OCHO-
BaHHbIE 1N KOPPEKTHbIE pacyeTbl N OLEHKY CTOMMOCTN BHEAPEHWUA HaUyULIMX JOCTYMHbIX TeX-
HoMoruii B CBMHOBOACTBO. TEM He MeHee, C YYeTOM MMEILLMXCA CBeAEHWIA OT POCCUIACKNX
npounssoauTeneit n npoussoguteneli ctpaH EC MOXHO OTMETUTL criefyloulee.

CpepgHepbliHOYHAsA LeHa Ha CBMHel B XuBom Bece B 2016 rogy cdopmupoBanach
Ha ypoBHe 91 py6/kr 6e3 HAC, uto Ha 9 % Hwxke ypoBHs 2015 roga (100 py6/kr 6e3 HAC).

B Lenom ueHbl COOTBETCTBOBAM CE30HHON AMHaMKKe, 3a uckitoveHuem il ksaptana.
B TeuyeHue nepBoro nosyrogus LeHbl Ha CBUHEN B XMBOM Bece 6binn B cpegHeM Ha 16 %
HWXe, 4yeMm 3a TOT e nepuog 2015 roga, BBMAY poCTa MPOU3BOACTBA CBUHWHBLI U MTULbI
Ha )oHe HEeBbICOKOro TeMna pPasBUTUA 3KCropTa.

Tem BpeEMEHeM, B MIONe - OKTA6PE LEeHbl Hayaln CTPEMUTESNIbHO PacTh Ha hoHe YacTbIX
BCMblLLEK athprKaHCKON YyMbl cBUHel (AUC), 3aperncTprpoBaHHbIX B TOM YACAE WY KpYNHei-
LUMX UFPOKOB PblHKa. OTO MPUBENO K (DOPMUPOBAHMUIO UCKYCCTBEHHOIO AedUUMTa CBUHMUHDI.
B pesynbTate B IV KBapTase BMECTO OXMAAEMOrO CHMXEHUS LiEH PbIHOK Mokasan pocT, npe-
BblLLAOWMIA 3HaYeHus 2015 roga.

OdnHamunka cpefHUX LeH Ha CBUHER B y6OMHOM Bece no dpefepasibHbIM OKpyram npuse-
[eHa Ha puc. 6.1.

B yenom no ctpaHe B 2016 rogy ueHa Ha cBuUHel B y6oiiHOM Bece cocTaBumna 163
py6ns, 4to Ha 61,2 pybnsa Bbiwe No cpaBHeHuto ¢ 2015 rogy n 27,3 pybns no cpaBHEHMIO C
2014 ropom.

B HekoTOpbIX OKpyrax HabnaaeTcs nosblleHNe LieHbl Ha CBUHEW B yOoiiHOM Bece no
CpaBHEHWIO CO cpeaHummn LeHamu B Poccuiickoli depepaummn, Tak B CeBepo-KaBka3ckoM Ha
3,2 pyb6ns, B Cubupckom Ha 2,9 pybns, B JanbHEBOCTOYHOM Ha 77,2 pyons.
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PucyHok 6.1 — CpepfHue LeHbl Npon3BoaMTENel CeNbCKOXO3ANCTBEHHON NPOAYKLMN, peanun-
3yEMOI CebCKOX03ANCTBEHHLIMI OpraHusauusmu, py6nei
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pynna CocTosiHve
npeanpu-  MHBECTULMOH-
ATnA HOVi ¢hasbl
0 Crapble npeg-
npuaATUS
| OKOHueHa
] CepegpHa
n Hauvasio
Mporpamma
YCKOPEHHOTO
nMnopTo3ame-
LLEeHWA

[MpoLeHT 3a KpeauT

Tero kpeayTa
m CefecTonMOCTb, 663 aMOPTU3aLIIMN (MHAHCOBLIX PACXO0B

PucyHok 6.2 — CpaBHeHve (h1HaHCOBO-3KOHOMMUYECKOTO MOJIOXEHNS NPeanpuaTuli
oTpacnm B 2014-2017 1, py6./Kr. »X1Boro Beca

Mpy NPON3BOACTBE CBUHWHLI 3KOHOMUYECKUIA 3GDPEKT 3aBUCUT OT KOHKPETHBIX YC0BWIA
npoussoacTea (puc. 6.2), B CBA3M C YeM, UCMOSb3YIOT AOCTATOYHO MHOIO TEXHOOrMYECKUX 1
TEXHUYECKNX PELLEHUA, paccunTaTb CTOMMOCTb M BKMNad KOTOPbIX, B paMkax COOpaHHON WH-
hopmaumn He NpeacTaBNAETCA BO3MOXHbIM.

Mo AaHHbIM HaumoHaIbHOro Coto3a CBUMHOBOAOB (puc. 6.2) pa3HuLa B ypoBHe cebecTo-
MMOCTM MPOM3BOACTBA CBMHUHBI CTapbIX NPeanpuaTUii U HOBbLIX, HAaXoAMTbCS Ha ypoBHe 20 -
25% B Mosib3y HOBbIX. OAHAKO AE€TaslbHblii aHaNN3 CUTyauun paspadboTynkamm aHKeTbl MOKa-
3a/1, YTO peasibHbIli YPOBEHbL CEGECTONMOCTY HE 3aBVCUT OT KpUTEPUSI HOBM3HbI NPeanpUsTYyS.
B3anmocBsi3b MeXay HOBM3HOW TEXHOMOINIA 1 X COOTBETCTBMEM NpuHUMNam HAT Takke He-
noarsepxaaeTcs.

Ha ocHoBaHMKn nmetoLeiics nHopmalmmn nposeaeHa NpnbamsnTenbHast OLgHKa CcTou-
MOCTV CO34aHWUsI HOBbIX NPOU3BOACTB MO TEXHOOMMSIM, COOTBETCTBYHOLLMX KpuTepuam HAT n
rnokasatensm, NpuBeLeHHbIM B HAcTosLeM crnpaBoyHvke HAT No NpoMbILLIEHHOMY CBUHO-
BOACTBY.

Tak, OPMEHTUPOBOYHbIE 3aTpaThl Ha CO34aHNe HOBOIo CBMHOBOAYECKOro KOMM/IeKca u3
pacyeTa Ha 1 NPOAYKTMBHYKO CBMHOMATKY, OTBeYarowero kputepusam HAT, B TOM yncne ako-
NIOTNYECKUM N TEXHOSOTMYECKAM MoKasaTessaM, NpUBEAEHHbIM B HACTOSLLEM CrpPaBOYHUKE
HAT, coctasnsiet ot 500 000 go 700 000 py6., Npy 3TOM Ha [0 CTPOUTENIBHO-MOHTAXKHBIX
paboT, Kak npaswso, npuxoautcsa 6onee 70 % Bcex 3atpar. CpoK CTpoUTeIbCTBa Takoro npo-
M3BOACTBa cocTaBndet 1-2 roga.

VIHBECTULMOHHBbIE 3aTpaTbl HA PEMOHT TEM/ION30MAUMM B CBUHAPHMKaxX KpaiHe pas-
JINYHbI, B 3aBUCMMOCTM OT BO3pacTa 34aHus, ero TEXHNYECKOro OBCTY)XMBaHNA U PasMepoB.
DKOHOMUS AOCTMKMMA MyTEM YBE/TMYEHNS U30NSALMN OT 2 40 8 CM B NOMELLLEHUM A5 NOPOCAT-
OTbeMbIWEN. [MOTeHUMaIbHas 3KOHOMKS 3HEPru, OOCTKUMAs Mepamu, CBSI3aHHbIMK CO
CTpouTesnbHON Tennousonsaumeli coctasuna 10 % oT o6wero notTpebneHns aHeprum, ¢ okyna-
€MOCTbIO 3a Nepuog, ot ABYX [0 MATU NET.
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FopoBble aKcnnyaTauMoHHbIE Pacxofbl, CBA3aHHbIE C 3aMEHOW namn 3aBUCAT OT LieH
Ha 3MEeKTPOSHEPIUIO, OT KONIMYECTBA NAaMN Ha 3aMeHy, KOTopble A0SKHbI ObITb NPMOBpeTEHBI.
B uenom HeobxoaMMbIE MHBECTULIMW ANA OCHALLEHWS CBUHOMEPMBI C HU3KUM YPOBHEM OCBE-
LEeHNsT 4OMKHBI ObITb M3yYeHbl Ha MHAMBUAYaNbHOW ocHoBe. CTOMMOCTL ByaeT 3aBMCeTb OT
pasmepa epMbl U OpraHM3aumm 3gaHus (UCMosib30BaHWE ECTECTBEHHOIO OCBELLEHUS, pas-
Mep MOMELLIEHWS, OpraH1saLms Kopuaopa u . a.).

3akynka 1 ycTaHOBKa OfHOrO MNWN HECKOSbKUX YCTPOUCTB PEerynupoBaHusi MUKPOKIIN-
MaTa B CBUHApHMKax B 3HQYATENBHOW CTEMNEHU KOMMEHCUPYET NoTeHUManbHbie SKOHOMUYEe-
CKWUX MOTEepW, CBA3aHHbIE C NMOXMM KOHTPOMEM KiumMaTa B NOMeLLEHNM.

OHeprocbeperatoLime BEHTUMNATOPLI NO-NPEXHEMY AOCTATOYHO AOPOMY U Y HUX KOPOT-
KniA cpok paboThbl. YCTaHOBKa CUCTEM KOHTPONSA YPOBHA BEHTUIALMM NO3BOSIUT 3aMETHO C3KO-
HOMWTb 3aTpaTbl Ha oTonneHve 6e3 yxyAlweHns yCnoBUA B MOMELLIEHUN N JOMNONHNTENbHBLIX
WHBECTULINIA.

XOTs CTOMMOCTb LIEHTPanNmM3oBaHHON BEHTUMSLMM Bbille, YeM OOLIMHOW BEHTUNALWK,
3TO AaeT BO3MOXHOCTb YCTAaHOBUTbL CUCTEMY OUUCTKM BO3Ayxa U TennoobmeHHoe obopyaosa-
Hue (BO34YyX-BO3[yX U BO3AyX-BoAa). ATU METOAbI ONTUMM3ALIMN MUKPOKIMMATa LUMPOKO Npu-
meHsitoTes B EC.

Mpwv ycTaHOBKE BEHTUINSITOPOB, CNEAYET yuYMTbIBaTL 3HEpro3arparbl Ha BEHTUNATOP 3a
nepuvog ero paboThbl, a Takke ero nepeoHaYansHyto ctoumocTb. Mpu 3atpartax B 10% Ha ycta-
HOBKY BeHTUNATOpPOB, o6ecneunsaeTcsa 10 % 3KOHOMUM 3HEPropecypcoB, KOTOPbIE OKYNaTCA
npvmepHo 3a 18 mecsues.

Bonee petanbHoe M MOMHOE OTpPaXEHWE SKOHOMUYECKUX acneKkToB peanusaumm
HannyyLMX AOCTYMHbIX TEXHONOMIA B CBUHOBOACTBE B paMKax HacTosLero cnpasoyHuka HAT
He NpeLCcTaBnsAnNoCb BOSMOXHbLIM B CBA3U C OrpaHUYeHHBIM 06 bEMOM N OTCYTCTBUEM HEOO-
XOAUMbIX CBEAEHWUIA, NOCTYNUBLUMX OT NPEANPUSTUA faHHOW OTpacnu.
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Pa3gen 7 lNepcnekTuBHbIE TEXHONOTNN

OnucaHne NepcnekTUBHbIX TEXHOOTNI AN POCCUIACKUX NPeAnpUATUA NO MHTEH-
CuBHOMY passegeHuto ceuHeli (MT)

MT-1. Cuctema aBTOMATUYECKOrO KOHTPOJ/ISt U yNpaB/ieHNsl CBUHOKOMMIEKCOM

OnucaHve TexHonormu. Cuctema no3BosisieT OCYLECTBAATL IKCNyaTaumo, LeHTpa-
JIM30BaHHbIi KOHTPOSIb U MOHUTOPUHI GOJILLLIOTO KO/IMYECTBA PEryNIiTOPOB BCEX MPOU3BOS-
CTBEHHbIX LLeX0B npeanpusitus (puc. 7.1). Cuctema BKIHOYAET LLEHTPaNN30BaHHOE ynpasse-
HWE BCEMMW KOHTPOJSI/IEpaMu, ONTUMU3MPYSI WX BO3MOXHOCTM, WMEET CETEBOE COELUHEHVE.
YnpaBsfieHne oCyLEeCTBSETCS C NOMOLLbIO CreumanbHO paspaboTaHHON KOMMbTEPHON npo-
rpaMmbl.

PucyHok 7.1 — Cxema pa6oTa CMCTEMbl aBTOMATUYECKOTO KOHTPO/S
1 ynpaB/ieHUsi CBUHOKOMM/IEKCOM

CvcTeMa aBTOMATUYECKOrO KOHTPO/IA U yNpaB/ieHWss CBMHOKOMM/IEKCOM MPOBOAUT WH-
chopmMMpoBaHME 1 KOHTPO/Ib COCTOAHUSA KaXA0ro U3 perynsiTopos, pacnosioXeHHbIX B pas3iny-
HbIX NPON3BOACTBEHHBIX Liexax. JMHaMUKy U3MEHEHUSI NapaMeTPOB MUKPOKIMMATa MOXHO OT-
CneguTb Ha MOHUTOPE, MOXHO BbIBECTM Ha neyaTb. CucTema No3BONSET OCYLECTBAATh yaa-
NEHHbI KOHTPOSb.

CteneHb npopaboTku. [laHHas TeXHOMOrus HaxoauTcst B PO Ha cTagum Hay4dHO-uC-
cnepoBaTenbCKMX U OMbITHO-KOHCTPYKTOPCKMUX paboT M MOXET ObiTb OCBOEHA Kak Ha HOBbIX,
Tak 1 Ha AelCTBYIOLWMX MOAEPHU3UPYEMbIX MPeAnpUATUSAX N0 UHTEHCMBHOMY pa3BefeHuio
CBUHein.

JocTuraembie 3konornyeckne npevmyiectsa. Cuctema no3sossieT NPoBOAUTL MO-
CTOSIHHbIA MOHUTOPUHT MUKPOKIMMAaTa (3ara3oBaHHOCTb, BAAXHOCTb, TemrnepaTypy) nomerle-
HUWIA, KOHTPO/IMPOBATb M UCK/OYATb HEraTMBHOE BO3AeECTBME Ha OKpYXaloLLyto cpesy.

OKOHOMMUYECKMe acneKTbl BHeApeHUs. HeT AOCTYNHbIX AaHHbIX.

CnpaBo4Hble maTepuansl: http://www.bigdutchman.ru
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MT-2. CucTemMa aHann3a nosioBoli 0XO0Tbl CBUHOMATOK
OnucaHue TexHonoruy. Cuctema no3BosISET NPOCHNTATL ONTUMAIbHBIE MOMEHT Bpe-
MEHU 151 NPOBEAEHNS OCEMEHEHUS CBUHOMATOK (pUC. 7.2).

PucyHok 7.2 - Cxema paboTa CUCTEMbI aHaM3a NOI0BOIN OXOTbl CBUHOMATOK

CucTema aBTOMATMYECKOrO aHa/M3a BK/IHOHAET Mo TpU AaTymka ABWXEHWA, Temnepa-
TYpbl, pasMeLLeHHbIMW Haf, CTaHKaMn UHAMBUAYa/IbHOTO pasMeLLeHns CBMHOMATOK, KOHTPO-
JIMPYIOT X aKTUBHOCTb, NepefaBast faHHble B 6a3y AaHHbIX CUCTEMbI aHa/IM3a Ha KOMMbITEp
UM KOMMNBIOTEPHYHO CETb CO CneLmasibHbIM NPorpaMMHbIM obecneyeHnem.

Ha MoHuTOpe nosBnseTcs nHdopmauus o 61aronpusaTHOM BPeMEHN OCEMEHEHNS CBU-
HOMaTKW, MpWY 3TOM MOSAB/IAOTCA BU3yasibHble CUMHasIbI UM MHpopMaLUsa Hag CTaHKOM, WK
Ha cTaHke. Takas cucTema no3BONSAET NPOBOAWTL MOHUTOPUHT Y OCYLLLECTB/IATE KOHTPO/Ib CO-
CTOAAHUA KaXKAO0r0 XMBOTHOIO U OTC/IEXMBAThL NEPUOL OCEMEHEHMS.

CteneHb npopaboTku. [laHHasa TexHosorMa Haxoautca B PP Ha cTtaguv HayyHo-UcC-
cnepoBatesibCKMX U OMbITHO-KOHCTPYKTOPCKMX PaboT U MOXET OblTb OCBOEHA Kak Ha HOBbIX,
Tak MU Ha OENCTBYOLWMX MOLEPHUIUPYEMbIX NPEANPUATUAX MO MHTEHCUBHOMY pa3BeAeHMHO
CBVHEN.

Joctunraemble akosiornyeckue npeumyuiectsa. Cucrtema no3sosisieT NpoBoAUTL MO-
HUTOPUHI (OM3MO/TOTMYECKOTO COCTOSIHUSI XXMBOTHBIX (MX aKTWBHbIA NMepuof, Mpu KOTOpOM B
OKpYXXaloLLYI0 cpeay BblaenseTcs Hanbosbluee KOIMYECTBO BELLECTB, CBA3aHHbIX ¢ (3un0-
JIOTYECKMM COCTOSHUEM «OXOTa», KOHTPO/IMPOBATb MPOLECC OCEMEHEHUA N UCKMIOYNTL Hera-
TMBHOE BO3ENCTBUE HA OKPYXXAtOLLYHO cpey.

OKOHOMUYECKME acneKTbl BHeApPeHUA. HEeT AOCTYMHbIX AaHHbIX.

CnpaBouHble matepuansbl: http:/mww.bigdutchman.ru
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MT-3. Cuctema KOpMIeHNA NOPOCAT-COCYHOB

OnucaHune TexHonoruu. Ansa 6onee aghpheKTMBHOIO 1 pauMoHa/IbHOTO CKapM/IMBaHWS
nopocsitam Kopma, roTOBAT KOPMOBOW Cyn C NMOMOLLbI BblCOKO3(hhEKTMBHOrO TENI006MEH-
Huka (obopyfoBaHve Tepmoperynnpyemoe, KOpmoBas CMeCb MNOoforpeBaeTcsl MOCTOSAHHO U
UMeeT ONTUMasTIbHYI0 TeMnepaTypy A5 CKapMIMBaH/UsA nopocaTam.

Cam npouecc KOpM/IeHMs1 OCYLLEeCTBNSeTCS NPU NOMOLLM POTOPHOrO Hacoca C perynu-
pyembIM 4muc/ioM 060poTOB. [pUroTOBMEHWE OCYLLECTBASIETCS B 3aMeLlVBaloLLEeil eMKOCTU
o6bemom 180 /1, OCHaLLEeHHON BGbICTPOXOAHON MeLlankon, KoTopas ycTaHOB/IeHa Ha Becax C
paspewennem 0,1 k. Cuctema MoOXeT ObiTb MpefcTaB/eHa B Pas/IMUHbIX MoOAWUMKALMSAX
(puc. 7.3, 7.4).

PucyHok 7.3 - Cnctema KOpMieHUA NOPOCAT-COCYHOB

PucyHok 7.4 - Cuctema KOpM/IEHUA MOPOCAT-COCYHOB

Ynpae/neHne OcyLIecTBNAETCA NpY MOMOLLM YNPaBAOWEro KOMMbOTEPA, KOTOPbIi
NO3BO/ISIET C MOMOLLbIO MEHIO BBECTV NPOrpamMmbl MOArOTOBKM CMECU W KOHTPO/MPYET BCe
3Tanbl NPUrOTOB/IEHUS U CKAPM/IMBaHUA. VIHTepdeiic KomnbioTepa NO3BOSIET NOML30BATENIO
M3MEHUTbL NapameTpbl U HACTPOWKM, BHECTV COBPEMEHHbLIE CUCTEMbI KOPMIEHNS. Bce faHHble
no noTpe6eHnto KOPMOB NOMHOCTLIO CPUKCUPYHOTCS.
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CreneHb npopaboTku. [JaHHas TEXHONMOrMS MOXET NPUMEHATLCA Ha HOBbIX, @ Takke
LENCTBYHOWNX MOAEPHUINPYEMbIX CBUHOBOAYECKMX MPEeanpusTUsx. TexHONorns npumeHs-
€TCs Ha npeanpusTusix PO,

HdocTurHyTble akonoruyeckue npeumyuiecTBa. [opocaTa-cocyHbl OMEHb YYBCTBU-
TeNbHO pearvpytoT Ha HeHaanexallyr rMrMeHy, No3ToMy cuctema npeaycMaTpyuBaeT KopM-
NneHne XMBoTHbIX 6e3 octaTka. Tpybonpoeog nposyBaeTcs 0OpaTHO B 3aMELLMBAIOLLYHO EM-
KOCTb MOCPEeACTBOM MpoTarnkusBarLwen Bogbl. 3atem TpybonpoBoakl, knanaHsl KOPMOMECT U
KOPMOOMYCKM MpouMLLaoTCs U Ae3UHPULMPYHOTCS BOLHO-BO3AYLUHO-KUCIOTHOW TYMaHHOMN
cmeceo. Kaxxaas valleyHas kopMyLlKa OCHalLleHa LaTYMKoM YpOBHSI HanonHeHus. Moatomy
CBEXWUA KOPM MOAAETCA TONbKO B AEUCTBUTENBLHO MyCTble KOPMYLUKW. [pA3HbIE KOPMYLLIKM
OCTalTCA TEM CaMbiM HE3anonHeHHbIMWU. Takum obpasoM, moryT GbiTe 3abnaroBpemMeHHO
pacnosHaHbl rpynmbl XMBOTHBIX C O4EHb HWU3KMM MW BoobLLe paBHbIM Hyfo noTpebneHvem
Kopma.

[nsa obecneveHns ka4eCTBEHHOM rMreHsl 00opyAoBaHNs cneayet NpoBOANUTE OYNCTKY
YyaleyHbIX kopMyLuek. YToBbl AaHHBIA NPOLECC NPOXOANIT KaK MOXHO NPOoLLe, YallevHble KOp-
MYLLKM MOTYT ObITb BbINOSHEHbI B CbEMHOM BapuaHTe.

OKOHOMMuUecKMe acnekTbl BHeApeHusi. HoBasa cuctema nosBonsieT UCMosb3oBaTb
A8 KOPMITEHMS HE TONBKO 3aMEHNTENM MONOKa, MpecTapTepsbl. B kayecTse npecraptepa Mo-
ryT MPUMEHATLCS Hegoporme cobcTBeHHble cmecu. bnarogaps ocobon dopme 3ameLuvsaro-
e eMKOCTU MOXHO TakKe MOAroTaBnMBaTe MUHMMAIbHbIE MOpUMK. YaleyHble KOpMYLLIKU
MOHTMPYIOTCS NPEUMYLLECTBEHHO MEXAY LBYMA CTaHKamu s onopoca B Neperopoaky, 4To
NO3BOMAET OCYLLECTBNATL ANA kopMmneHns 13 nopocat n 6onee ogHOBPEeMEHHO. YXNBOTHBIE
B COCEAHMX CTaHKkax CTUMYMUPYIOT APYr Apyra K NoeAaHuio Kopma, YTo No3eonsieT beicTpee
OnycToLaTh KOPMYLLKM U HAMOMHSTb MX Yalle CBEXUM KOPMOM. MHBECTUUMOHHbIE 3aTpaThl
Takum 06pa3om Takke CyLLeCTBEHHO CHUKaIOTCS.

CnpaBouyHble MmaTepuanbl. hitp://www.schauer.ru/, http://www.bigdutchman.ru.

MNT-4. Cuctema XXnaKoro KOpMreHus Ans BbipaluBaHUsA NOPOCAT-OTbEMbILENn

OnucaHune TexHonorun. [oNHOCTLI0 aBTOMaTU3MPOBAHHAsA CUCTEMA KOPMIIEHNUsS No-
pocsaT Becom oT 6 g0 40 kr. Cuctema npegHasHaueHa ans kopmneHuns noronoebst ot 1000 go
4500 rono. OcyLecTBNSIETCS C MOMOLLBIO KOMMBIOTEPA C MPOrpaMMHbIM obecneyeHnemM 1
TexHonormyeckoro o60pyaoBaHums.

Kopm 3ameluvBaeTcs B Bake-cmecuTene 1 pacnpeaensieTcs C NoMoLLb0 MHTENNEKTY-
anbHOW AO3MPYIOLLEA CUCTEMbI, COCTOSILLEN N3 SKCLIEHTPUKOBOrO LLIHEKOBOro Hacoca u ycra-
HOBKM nogayn Bo3gyxa. bnarogapsa aToMy HECKOMbKO pas B IeHb MOXHO AO3MPOBaTh ManeHb-
Kve nopumm kopma. OnumoHanbHO NOPLIMSAMU Takke MOXHO nojaBaTth TENSbIN KOPM.

B ycraHoBke npegycmoTpeHa GesoctartouHas odnctka TpybonpoBoaos u narpybkos
KOpMYyLLEK CKaTbIM BO3[yx0OM, bnarogaps 4eMy JOCTUraeTcst ONMTUManbHbIA YPOBEHb MTMIMEHBI
(pnc.7.5).

3arpyskoi oTaenbHbIX KOMMOHEHTOB KOpMa B MeLlanky yrnpaenseT komnbtotep. Mpo-
rpamMmHoe obecneyeHne no3BonseT BbibpaTe pasHOe COOTHOLUEHWE OTAENbHbIX peuenTyp.
Cucrtema npoBOAUT y4eT OCTAaTONMHOrO KOpMa U NPOMBIBOYHONM BoAbl. Knanan Megukaumm ans
JLO3VPOBKN NEKaPCTB OTKPLIBAETCA OJHOBPEMEHHO C NEPBbIM KranaHoM. Yepes oTaenbHbIA
TpybonpoBog MOXHO B KOpM f00aBnATL cneupaneHble CMecu (BUTaMUHbI, NekapcTea, pac-
TBOPEHHLIE B BOAE).
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PucyHok 7.5 - Cxema pa6oTbl CUCTEMbI XUAKOTO KOPM/IEHUS 415 BbipalyMBaHusi NOpocaT

CTeneHb npopaboTku. TexHoNorust NpuMeHsieTcst Ha Tepputopumn PO,

JocTuraemble aKkonornyeckme npeunmywiectsa. KnanaH pasgayuv paspaboTtaH Takmm
06pas3om, YTO MOXET A03MPOBaTh HEGOMbLUME NOPLUM KOPMA C BbICOKO TOYHOCTbLIO U B COOT-
BETCTBMU C NOTPEBHOCTLI0 XUBOTHBLIX. BTOpOI NoaBoA HaNnoOpHOro Bo3ayxa 3akpbiBaeT knanaH
OYEHb OCTOPOXHO, 6€3 TOMYKOB, YTO MO3BOJISIET NPOBOAUTL GECLUYMHYI0 JO3MPOBKY KOpMa.
KnanaH Meankaunun He no3BosIAeT NMPONCXoANTb CMeLIBaAHUIO KOPMa U NekapCTBEHHbIX npe-
napaToB U UX BbIXOZ 3a Npefe/bl KOPMOBOW cuctemsl. CeHcopbl cucTeMbl Biocontrol yctaHaB-
NIMBAOT Yy KOPMYLLEK BpeMsi, KOTOPOE CBMHbMW 3aTpayMBalOT Ha MOMIHOE OMOPOXHEHUE KOp-
MyLku. o yCcTaHOBMIEHHOMY BPEMEHMW ONpeaensieTcs fasibHelillee KONMYeCTBO Kopma, UTo
no3eonseT 3ahPeKTMBHO NCMONb30BaTb KOPM.

OKOHOMMYecKne acnekTbl BHeApeHUs. 3a nocnegHvie rofbl CTOMMOCTb MCMOMb3ye-
MbIX BUAOB KOPMOB BO3POC/a, YTO CYLLECTBEHHO CKa3biBAE€TCA Ha Ce6€CTOMMOCTU NPOAYKLUN.
3aTpatbl Ha TOYHYIO CUCTEMY XWAKOrO KOPMJIEHUSI OKYMNATCSl 32 CUYET BbICOKOrO kayectsa U
noefaemMocT Kopma, OTCYTCTBUIO NOTEPb.

CnpaBo4YHble maTepuansi: http://www.bigdutchman.ru

MNT-5. CucteMa aBTOMaTUYECKOTO KOPMAIEHUSA CBUHEN

OnucaHne TexHonornn. CuctemMa aBToMaTM4eCcKoro KOPMIEHUS CBUHEN ABNSeTCA aB-
TOMaTM3NPOBaHHOW CUCTEMOIA, KOTOpas MO3BOMAET OCYLUECTBAATb HENpPepbIBHbIA W TOUHbIN
y4yeT Kopma, CBO60AHO MOTPEO/IEHHOrO KaXbiM OTAE/bHbIM XUBOTHLIM MPWU FPYNMNOBOM CO-
JepxaHun. OHa COCTOUT U3 CeTU KOPMOBLIX CTaHLWMA, CBA3AHHBIX C MEPCOHasIbHbIM KOMIMbIO-
TepoMm. Cuctema 6blna paspabotaHa Ans yAo6HOro ynpasieHuns, ocyLecTBIseMoro ¢ noMo-
wpto MK, coBpemeHHble MHTepdeicbl NO3BONAAIT BbINOMHATL AUCTAHLMOHHOE 06CnyXMBa-
HMe, KpOMe TOro BO3MOXHO COefjMHeHNe ¢ 6asamun fiaHHbIX N0 NIaHNPOBaHMIO CBUHOBO/ACTBA.

MporpamMMHoe ob6ecneyeHve NMeeT LIMPOKUIA BbIGOP NporpaMm KOpM/eHusi, No3BonseT
OCYLLECTB/IATL KOHTPO/Ib 38 COCTOSIHMEM 3[,0P0Bbs, NpefycMaTtpuBaeT BO3MOXHOCTb MapKu-
POBKW, yyeT 300TEXHUYECKUX MokasaTtenei, BefdeHue 3anuceil, cbop AaHHbIX U nepegavy B
rNaBHbIA KOMMNblOTEP. Kaxaas kopMoBasi CTaHUuMsi cHabXeHa KOHTPOJIIEPOM U CONyTCTBYIO-
LM o6opyioBaHNeM, KOTOPOE UAEHTUMDULMPYET XUBOTHOE, onpesensieT HOPMY U KOPMYLLKY,
B KOTOpYlo nogaet kopMm. Kopmylika cHabxeHa yCTpo/CTBOM TOYHOIO A03MPOBAHUS MeanKa-
MEHTOB, paccymTtaHHoe Ha 5, 10 1, aBToMarnyeckoe cMaymBaHue Kopma HenocpencTBEHHO B
KOpMyLLKe (BO3MOXHO KOMOGMHMPOBaHHOE KOPMJIeHWe APOo6neHHas Kykypysa, CbiIBOPOTKA.
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PucyHok 7.6 — Cunctema aBTOMaTMYEeCKOro KOPM/IEHUA CBUHENA

MoaxoA K KOpMyLUKe 060pyAoBaH peryvMpyeMbiM MO LUMPUHE PackosioM, KOTOpbIi
obecneunBaeT OOCTYN K KOPMYLLKE TOSIbKO OAHOrO XMBOTHOr0. Ha BX04e KOPMYLUKA MOryT
yCTaHaBMBAaTbLCA BECbI, NO3BOMSAILME CUCTEME BECTW €XEAHEBHbIN YUEeT MaCChl XUBOTHbIX.
Mpon3BoAMTCA  HEecKoNbKo  MOAUMUKAUMA  cUCTeMbl  aBTOMATUYECKOrO  KOPMJ/IEHUS
(puc. 7.6, 7.7).

PucyHok 7.7 — Cxema CUCTEMbl aBTOMATUYECKOrO KOPMJ/IEHUS CBUHEN

CteneHb npopaboTkn. CUCTEMbl aBTOMATU3MPOBAHHOIO KOPMJ/IEHUS CBUHER Haluiun
LUMPOKOE NPUMEHEHME Ha NPeanpuaTUSX MO NPOM3BOACTBY CBMHUHBI B 3apy6eXHbIX CTpaHax.
TexHONMorns pekomeHgyeTcsa gns psga npeanpusatuii Poccuiickoli degepaumm.

JocTuraemble 3konornyeckue npenmmyuiectsa. dPPEKTUBHOCTb MCNOSb30BaHUA
KOPMOB, WHAUBUAYANbHOE LefeHanpas/ieHHOe KOpMJ/IeHWe, TPynnoBoe COofepXaHue U CBO-
60[HOe nepeMeLLeHre CBUHEN, CHMKEHME CTpecca 1 ynyylleHne KOHANLUMWIA, yBennyeHue npo-
OYKTUBHOIO 1cnonb3oBaHusA. OfgHa kopmoBas ctaHumsa obcnyxnsaeT 60-80 CBMHOMATOK.

DKOHOMMYECKMEe acnekTbl BHeAPeHUS. VHAMBUAYaNbHOE [03MPOBaHHOE KopMeHue
ONTMMM3NPYeT KopmosatpaTtbl. [aHHbIX N0 3KOHOMWYECKMM nokKasaTesisiM MPUMEHEHUs cu-
CTEMbIl pPa3NU4YHbIX MoANMMNKALMA HET.

CnpaBo4dHble maTepuansl: http://www.biadutchman.ru, http://www.schauer.ru/
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NT-6. CoueTaHne Guonoruyeckor o6paboTkM HaBoO3a 1 yaaneHuss ammmaka

OnucaHue TexHonorun. Cuctema obpaboTkm HaBO3a OCHOBaHa Ha COYeTaHUN Mexa-
HNYEeCcKoro pasaernenus n uonorndeckor 06paboTkn ¢ NOCNEeAyoWMM BbiAeNeHneM asoTa
npv yaaneHm ammuaka.

Ha nepeom astane o6paboTky, XULKUA HABO3 Pas3fenseTca Ha TBEPAY W KUAKYH
bpakumm. Xuagknii HaBo3 0TKauMBaETCs M3 BPEMEHHOMO pe3epByapa Ha NeHTOYHbIN DUnLTP-
npecc, KoTopbl yaanseT 1-2 % copep:xaHus cyxoro eeluectea. XXugkas dpakuns satem o0b-
pabaTbiBaeTca nonumepamMun 4ns yBenmyeHns nokynaumMm U ceguMmeHTanmm octanbHoro cy-
xoro BellecTtBa. Ocafok OT NOKYNALMU 1 TBEPAbIX YacTWL, U3 NEHTOYHOro npecca panee
pasfensieTcs ¢ MOMOLLBIO LLIHEKOBOIO Mpecca Ha hpaKkLyio TBEPALIX BONOKOH, COAEPXKALLYHO
fonbLyo YacTb docdopa mns xugkoro Hasosa (>90 %). Xuakasa pakums, NPoOXoas Yepes
aToT aTan obpaboTkn, cogepxut okono 1 % cyxoro BelyecTsa.

Cnegytowmm atanom aenseTcs aspobHas Guonormyeckas o4mcTka, ocywecTenaemas
B eMKoCTsiX Ansi 06paboTky, cBsidaHHasi ¢ aTanamMun no otaeneHno N OT XMAKOA pakumm.
[a3bl, BbIENSAIOLLMECS BO BpEMS a3poOHON BMONOrM4eckon akTMBHOCTY, COBMPatoTCA U Bbl-
BOASTCS B BO3AYLUHLIM ckpyBbep ¢ cepHon kucnoton. Tenno, obpasytouieecs B xoge buono-
rmdeckon o6paboTku, MoXeT BbITb BOCCTAHOBMNEHO.

Mocne Guonoriyeckolt 06paboTkM NPOBOAUTCS CEPUSI MOBTOPHBLIX LIUKIOB OTAENEHNA
ammuaka. Bo-nepsbix, Guonoruyecku obpaboTaHHas xuakaa dpakums otgensetcsa 6e3 uc-
Nonb30BaHNS XMMUN. ITO HeOBXoAMMO AN TOro, YToObl BOCNONL30BaTLCA NPEVMYLLECTBOM
yBenuueHusi pH, koTopoe gocturaetca npu Guonormveckon obpaboTke. MNepsoe oTaeneHne
yMeHbLUaeT BydepHyro eMKOCTb XMAKOrO HaBo3a 3a CHET yaaneHns ammuaka n kapboHara, u,
TakuM 06pasoM, yMEHbLUAET KONMMYECTBO HEOBXOAUMBIX XMMUYECKNX AOBABOK.

Mepen BTOPLIM OTAENEHNEM, PH OUMLLEHHBIX CTOYHBLIX BOJ, YBENUYMBAETCH NyTEM A0-
BaBneHns xMMmyeckmx eellecTs, Taknx kak MgO, Ca(OH)2 nnu NaOH. JanebHenwme umknbl
OTAENEHNS MOXXHO NPOBOAUTL, yBENnu4umuBasi pH nocteneHHo, noka He ByaeT, AOCTUTHYT xena-
€eMblIli YPOBEHb aMMmaKa B XnakKor dpakumun. Bosayx ns 6alliHn ans otaeneHms oTBOAUTCS K
KMCNOTHOMY CKpyB6epy, KOTOpbIi SIBNSIETCS HE3aBUCUMbBIM OT CKpyBbepa, ncnonesyemoro ans
Bmonornyeckon obpaboTku.

[Mocne npouenypbl OTAENEHNS, OYULLEHHBIE CTOYHbIE BOALI NULEHHble N u P moryT
BHOCUTBCS! UK pa3bpbI3rvBaThCs Ha MOMSX UMW NMoABepraTbCs fanbHenwemMy dpakLMoHNpo-
BaHWIO, €CN OpraHMYecKoe BeLLeCTBO ocaxpatoT AobasrneHnem HebonbLIOro KonuuyecTsa
cynbdara xenesa. KoHeuHbIMM NpoayKkTaMm BCEro npouecca (Bkroyas dppakumoHupoBaHme)
apnsitotest pochopHble yaobpeHnsi, NH4SO4-KoHLEHTPAT B KaYecTBe XUAKNX yaobpeHun n
uppuralvoHHas Boga.

CreneHb nNpopaboTku. Bo3MOXHOCTb pasfeneHns HaBo3a Ha XUAKYH M TBEpAyk
hpakumm MoXeT ObITb peanM3oBaHa v No3BoNseT CHU3NTL BbIOpOCkl ammmnaka. Haxogut wun-
poKoe NPUMEHEHWE MNPy AO0CTAaTOYHOM KOSIMYECTBE NNOWAaaen.

DocTuraemblie 3Kkonoruyeckue npemmyuiectTBa. Teepaas dpakumsa us npouecca pas-
JleneHnst CoAepPXXUT BbICOKUIA ypoBeHb P (>90 %), n nerko TpaHCNopTMpYeTCA Ha AanbHue pac-
CTOsIHMSA. KOHeYHble CTOYHbIE BOALI MOCNE aspauum n OTAEeNeHNs copepLueHHo 6e3 3anaxa u
cBOOOAHbI OT NaTOrEeHHbIX OpraHMamoB. CodeTaHme pasnuyHbIX NPOLECCOB B NOCNeaoBaTeb-
HocTu (aspobHasn BuororMyeckas 0uMCTKa, aspaumoHHasn U xummndeckasa obpaboTtkn) obecne-
uMBaeT ahHEKTUBHOE yaaneHne aMMmaka npyu MMHMMAIbHOM MCTONb30BaHUN XUMUHECKUX
BELLECTB.
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OKOHOMUYecKue acneKTbl BHeApeHUs. B 3aBMCMMOCTM OT pa3mepa U CUCTEMBI, CTO-
WUMOCTb YCTaHOBKM MOXET aocturatb ot 150 000 espo go 200 000 eBpo. PasaeneHne yMmeHb-
LaeT 3aTpaTbl Ha XPaHeHUe HaBO3a, TPaHCNOPTUPOBKY N BHECEHME, KOTOPblEe ABMAIOTCA OC-
HOBHbIMU (haKTOpamm B 30HaX UHTEHCUBHOIO JKMBOTHOBOACTBA.

CnpaBouHble maTepuwansl: MicmoyHuk: BREF (EU), 2015 [63]

NT-7. OtaeneHune ¢occhopa Ha OCHOBE rMNCOBOTO OcaaKa

OnucaHue TexHonoruu. 'MNCoBLIN OCaaok (Ha OCHOBE OKCUAA MarHns) CMeLLMBatOT C
XUOKUM HABO30OM (2-6 Kr Ha TOHHY >XWAKOro HAB03a B 3aBUCMMOCTM OT COAEPXaHUSA CyXOro
BELLeCTBa B HABO3HbIX CTOKax) Unn TBEpAbIM HaBo30M. [locne peakumun, pacTBOpeHHbIA P B
XMOKOM HaBo3e ocakgaetcs conamu Ca n Mg n oceiaeT B HUKHEIN YacTy HaBO30XpaHUIMLLa.
[Be dpakumm MoryT oTKaumBaTbCa M3 eMKOCTW OTAENbHO: xuakas dpakuma (6orata N n K)
MOXET BHOCUTBLCA Ha nons, rae docdopHble YAoOpeHNst He HyXxHbI U dpakumsa ocagka Gora-
Tas P MOXeT TpaHCnopTUpOBaTLCs Ha nons, rae Tpebyetca dhocdop.

B 3aBMCUMOCTM OT TEeMMNEPAaTypbl XUAKOrO HaBo3a, (PPakLUMOHNPOBaHNE U OCaXAEHUE
P (docdopa) notpebyeT OT Tpex LHen A0 TPexX Hepenb.

Ocapok cknagbiBaetca B 600-700 Kr MELLKN U MOXET NepeBO3UTLCS TPAKTOPHBLIM NoAb-
EMHMKOM 1 CMeLUMBaTLCA NponennepHsiM Mukcepom (1-10 yacos B 3aBUCMMOCTU OT 06bema
XKMAKOro Hasosa B xpaHunumiwe). F'vnc n MgO moryT pobasnsaTecs n3 otaenbHbix Melikos. Obe
dpakumm oTkaumBaroTca 13 6aka ¢ NogkavnBaroWMM HAaCOCOM ANS TPAHCTIOPTUPOBKM U BHE-
ceHus 06bl4HbIM 0BopyaoBaHNEM ANt BHECEHUS.

CrteneHb npopaboTkn. CNocoBHOCTb HaBO3a 0CAXKAATLCA NPU CMELLMBAHWM C FUINCOM
n obpasoBbiBaTh TBEPAYIO Dpakumio MOXET ObiTb peannsoBaHa W NO3BOMSET CHU3WUTL Bbl-
Bpockl docdopa.

HdocTuraemble 3akonoruyeckue npeummyuiectsa. [locturaetcs Gonee KOHUEHTPUPO-
BaHHbIN 6anaHc docdopHbix yaobpennii. bonee adhdekTuBHOEe ucnonb3oBaHne P B cenb-
CKOM XO3SINCTBE ymeHbluaeT nonagaHve P B Bogy. CornacHo npeaBapuTenbHbIM pesyrbTa-
TaM, BbiNaeHne OCafKOB TaKkKe yMEHbLUAeT ucnapeHne ammuaka. NMpuMeHUMocTb MOXeT
ObITb OrpaHMyeHa B CBA3M C BEPOSATHOCTLIO BpedHblX BbibpocoB HoS. Heobxoguma oueHka
pucka.

OkoHoOMMuUeckue acnekTbl BHeapeHus. He TpebyeTcs HMkakux ocobbix MHBECTULIMIA.
Mo cpaBHeHMIO ¢ 0BLIMHOM NPaKTVMKOW, AOMONMHUTENbHbIE 3aTPaThbl BKIOYAKOT ChbiPbe W A0MON-
HUTENbHyo paboTy U3-3a BHeceHns ocapka. PeHTabenbHOCTb 3aBUCKT OT LieH Ha Heobxoau-
Mbl€ XMMWUYECKME BELLECTBA M PACCTOAHUS TPaHCMOPTUPOBKU POCOPHBIX OTIIOKEHWUNA.

CnpaBouHble maTtepuansbl: MicmoyHuk: BREF (EU), 2015 [63]

MNT-8. Ouncrka oTpaboTaHHOro Bo3gyxa nopj nosioM Npyu cucteme pasmelleHusi ¢
NOSIHOCTLIO peleTyaTbIM MoynioM

OnucaHue TexHonoruu. [1ononHUTENLHO K BbITSXKKE ANS yaaneHUs Bo3ayxa us nome-
LLeHUs, CTaHOK 060opyA0BaH BEHTUNALUMOHHBIM KaHarnoM, pacnonoXXeHHbIM Nog NoroM U co-
ofLWarLmMmMcsa C NOBEPXHOCTLIO KMAKOro HaBo3a (puc. 7.8).
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PucyHok 7.8 — Cxema 04ncTku oTpaboTaHHOro BO3A4yxa nog nosiomM npu cucteme
pasMellleHns ¢ NOMIHOCTbIO peLueTyaTbiM MoJsI0M

Tonbko OTPabOTaHHbIN BO3AyX, W3B/IEYEHHBI U3-NOA nona, obpabaTtbiBaeTcs cucTe-
MO# 0UMCTKM BO3AyXxa (MOKpPbIM Ckpy66epom). MaccoBblii TOK BblGpackiBaeMoro Bo3gyxa, npo-
X0AsLLero yepes cucteMy o6paboTky Bo3fyxa - 3T0 NNWb Hebonbluas [0 06Lero Konnye-
CTBa BO3fyx006MeHa, KOTOpbIi onpefensercsa noTPe6GHOCTHIO XXMBOTHBIX B YUACTOM BO3[yXe.
[na cpaBHeHWs, YacTb NOTOKa BO3fyxa, HanpasnseMoro B 6,10k BO3yxoo6paboTku, cogep-
XUT 6O/bLUYIO [ON0 3arpPA3HAIOLWMNX BELecTB (aMMuak 1 3anaxm).

CTteneHb npopa6oTku. OTpaboTaHHbIi BO3AyX, MPOXOAA uyepe3 OObIYHYH cucTemy
BEHTUNIALUMW, CTAHOBUTCS MEHee 3arps3HeHHbIM U BbifyckaeTcs 6e3 0UnMcTkn Bo3gyxa. OTKpbI-
Tas MOBEPXHOCTb Nlamesnieil Ha MOMHOCTbIO LLeneBbiX Nofax CHwkaetcs Ha 40 % ana Toro
YTOO6bI YNYYLWNTL 3(PEKTUBHOCTL U3B/IEYEHUS OTpaboTaHHOro Bo3fyxa nog nosnom. Eule, ns-
3a LUMPUHBLI pelleTyaToro nona W pacnpefeneHvs [LaBfeHUsi, HEBO3MOXHO MOIHOCTbIO
npefoTBPaTUTL NPOXOX/EeHVEe BO3Ayxa W3 NOAN0N0BOro OTceka B HaAMOMbHbIA OTCEK.

Mpw Apyroli KoHUrypaumm cuctemsl, oTpaboTaHHbI BO34yX OTcacblBaeTcs yepes ka-
HauTbl IMHENHOTO BbIXOAA, PACMO/IOKEHHbIE NOA NOTONKOM W Yepes3 NoAno/bHbIA 0TBOA BO3-
fyxa, pacrnofioXeHHbI Haj MOBEPXHOCTBIO XUAKOrO HaBo3a.

JocTuraemble akonoruveckue npemmyujectsa. Cuctema cokpaiiaeT BbI6poChl 3a-
rpsisHUTENEl BO3AyXa.

JKosornyeckne acnekTbl BHegpeHUs. SKCNepuMeHTasibHoe nccnefosaHvie B JaHuu
MO CPaBHEHUIO AaHHOI TEXHOMOTMN C 0BbIYHON CUCTEMOI, TOMBKO C BblAENEHNEM OTPaboTaH-
HOro BO3fyxa 13 MoMeLleHus, Nokasasan, YTO HOpMa BEHTUNALUWN HABO3HbIX KaHa/I0B TO/IbKO
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B 10 M3/yac Ha CBUHBIO YNy4LaeT MUKPOKNMMAT B MOMELLEHUN U 3HAYNTENBHO YMEHbLUAeT
BbIGpOCHI OT oTpaboTaHHOro Bo3ayxa B nomeweHun. B yactHoctn, Ha 70 % BbIGpocoB aMMu-
aka, 50 % BbIGpocos 3anaxa 1 90 % BbIGPOCOB CepoOBOAOPOAA, Kak oXuaaetcs, OyayT ymeHb-
LWeHbl MO CPaBHEHMIO C CUCTEMON BbIOPOCOB M3 nomelyeHus. B Tabnuvue 7.1 nokasaHbl KOH-
LeHTpauMu 1 BbIOPOCHI 3anaxa, CepoBOAOpoAa N aMMmaka, NpeacTaBneHHble AN pasHbIX
HOPM BEHTUIAILMW U PACTIONOXEHUS TOYKW BCACbIBAHWSA MO CPABHEHUIO C KOHTPOJSIbHBIMU W3-
MEpPEHUSIMM B NMOMELLIEHNN C OObIMHOM CUCTEMOIA.

Tabnuvya 7.1 — KoHueHTpauum 1 BbIOpOChI 3anaxa, CepoBoAOpoJa U aMmMmaka, U3MEpPEeHHbIe
NO YPOBHIO BEHTUNALMM HABO3HOrO KaHana B o6beme 10 n 20 M3/4 Ha cBrHbIO (32 CBUHEN B
cTaHke)

Uameperns KoHTp. JkecnepumeHT 1 JkcnepumeHT 2
nomew,. | KaHan | MNMomeweHune | Kanan MNMomeweHne
CkopocTtb BeHTUn., m3/4/cBuH 53 20 43 19 39
KoHueHT. 3anax. e3 E/m3 630 820 140 910 170
Bobibpoc 3anax.k33 E/s Ha 1 000 80 64 29 71 27
H2S-kOHUEHTp-51, MI/M3 197 505 70 475 30
H2S-BbI6pock!, Mr H2S/4 Ha cBUYH 4.3 3,8 1,1 4.0 0,4
Wamepenms KoHTp. OkcnepumeHT 1 3KCNepuUMeHT 2
nomew|. | Kanan [ lNMomeweHue | Kanan MomewyeHune
CKopocTb BEHTUN., m3/4/CBUH 50 22 33 18 31
NH3-koHUeHTp., Mr/m3 7.4 14 1,5 18 1,1
NH3-BbIGpockl, g NH3-N/4 Ha cB 7,3 52 1,0 6,4 1,1
Wsmeperus KoHTp. OkcnepumeHT 3 OkcnepumenT 4
novewy. | Kanan | Momewenne | Kanan Momewexvne
CkopocTb BEHTUMN., M3/4/CBUH. 52 10 49 10 48
KoHuUeHT. 3anax. esaE/m3 480 890 170 1230 200
BbiGpoc 3anax. g;E/s Ha 1 000 kg 99 31 33 47 38
H2S-koHUeHTp., Mr/M3 246 485 87 777 22
H2S- BbiGpockl , mg H2S/M Ha 48 20 14 3.0 03
CBUH.
Vsmeperus KoHTp. OkcnepumeHT 3 SKkcnepumeHT 4
nomeLy. Kanan | MNomewexHvne | Kanan [omelleHune
CkopocTb BEHTUM., M3/4/cBUH 50 10 43 11 39
NH3-koHUeHTp., Mr/m3 9,3 20 26 27 2,2
NH3-BbIGpochkl, g NH3-N/4 Ha cB 8,2 3,6 2,0 47 1,5
NB: Experiment 1: To4ka BcacbiBaHWsi No4 30HON mucnpaxHeHus, 20 m3/4 Ha CBUHBIO;
Experiment 2: Toyka BcacbiBaHWs Nog 30HoM oTabixa, 20 m3/y;
Experiment 1: Toyka BcacblBaHWS NO4 30HOW UcnpaxHeHus, 10 m3/y;
Experiment 2: Toyka BcacklBaHus Nog 30HOW oTabixa, 10 m3/y
Hemouruk: BREF (EU), 2015 [63]

OxunpaeTcs, YTo 3a CYET OUUCTKM BO3aYyLLIHBIM ckpy6Bepom ¢ 95% 3hdeKTUBHOCTLIO
coKpaLleHunst BbIBPOCOB aMMmaka, okono 20% MakcumarnbHON MOLLHOCTU BEHTUAALMM NOMe-
LEeHNA 1 Bonee 65 % OT OBLLEero KONMYEeCTBa BbIAENSEMOr0 aMMUaka MOXeT BbiTb YMEeHb-
LLIEHO C NMOMOLLBHO CUCTEMBI OHYMCTKU BO3AYXA.

WceneposaHmsa npoBedeHHble B [epMaHnm nokasanu, YTo KOHLUEHTpaumsa ammmuaka B
BO34yXe KMBOTHOBOLYECKOrO MOMELLEHUSI Haa peLleTyaTbiM NoroM AOCTUraeT Makcumarb-
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HOro 3HayeHuns okono 4 mr/m3, korga paboTalT 1 NoAMNoNbHAsA, U HAANONbHAA BEHTUIALNOH-
Hble CMCTEMbI M OKOMO 2 Mr/M3 B 3UMHee Bpems, Korga paboTaeT TO/IbKO CUCTEMa BEHTUNSA-
umn nog nonom. Belibpockl ammuaka 6yayT ymeHbLIaTbCs NMPUMEPHO Ha 70 % B 06LLeld Cnox-
HOCTU. Kpome TOro, yMeHbLIaTCA BbI6POCHI NblM 1 3anax. OAHOPOAHOCTb MOTOKa BO3Ayxa
NPy YMEPEHHbIX CKOPOCTAX Ha MPOTSXEHWM BCEro XXMBOTHOBOAYECKOTO MOMELLEHUS MOXET
6bITb 4OCTUrHYTa 6Gnarogaps onTUMM3aUUK PacnooXeHUs U pasmMepoB NMPUTOYHOIO N BbITSX-
HOro OTBEPCTMIl. Takum o06pas3oM, MUHMMMU3UPYETCA MepeHOC ammuaka C NOBEpPXHOCTMW XUA-
KOro HaBO3a B BO3[4yX XVMBOTHOBOAYECKOrO NOMELLEHUS.

MeToavKa NpuUMeHNMa A1 CUCTEM COAEpPXaHUs CBUHEW C pelleTyarbiM MOSIOM. Tak
KaK TOJ/IbKO YacTb BbITSXKHOIO BO3Ayxa [0/MKHa OblTb OuuLLleHa, pasmepbl arperara no obpa-
60TKe BO34yXa W IKCnayaTaluMOHHbIE PacXofbl HA 3HEPIU0 U BOAY CHMXAKTCA. SKOHOMMUSA 3a-
TpaTt oxugaetcs okonio 50% no cpaBHEHUIO CO CTaHapTHbIMU cucTemamm o6paboTku BO3-
ayxa.

MepcnekTvBa BHegpeHUs. ONTUMU3UPOBAaHHbIV BO3AYLUHbIA MOTOK YMEHbLUAET KOH-
LeHTpaumio ammmaka n Apyrux s3arpssHsAoLWmnX BelwecTB B BO3AyXe MNOMELLeHW, YTo ynyd-
LIaeT ypOBEHb XM3HU XMBOTHbIX U OXpaHy Tpyaa. MeTtoauka paspabaTbiBaeTcs A8 MOHO-
MaclTabHoii peanmsauuu.

CnpaBo4Hble MaTepuanbl: Source: [68]

MT-9. OuumcTka noToka OTpaboTaHHOro BO3AyXa CUCTEMON BeEHTUASAUUM,
pacnosioXXeHHOoW Noj YacTUYHO peleTyaTbiM NOSIOM CO CKPENEPOM W OTAENEHNEM MOUM

OnucaHune TexHonoruun. Mpu 3Toih cucTeMe pa3MelLieHUsl MOronoBbsl CBUHEN “cuctema
Perstrup" yacTnyHoe n3BfevyeHre OoTpaboTaHHOro BO3Ayxa Mof NosoM coveTaeTcs € pasge-
NleHneM Mouu 1 hekasIMii BHYTPU MOMELLEHUst. B 4aCTHOCTW, TEXHUYECKME XapaKTepUCTUKM
CTaHKOB BK/I0HAOT B CE6S YAaCTUYHO peLleTyaTblii MO/ U HAK/TOHHBIN KaHan HaBo3a CXeno6oM
4NA cnvBa MouM, e HaBO3 4acTO yAanseTcs C NOMOLLbI ckpebka. YacTuuHbIi OTBOf BO3-
JyXa 13 HaBO3HOro kaHasa NPoBOAMTCHA HENOCPEACTBEHHO Yepes BEHTUNALMOHHbIV kaHan nog
TBEPAOI YacTbio MoMa B 3aroHe, B TO BPEMS Kak OCTasibHOM 0TpaboTaHHbI BO34yX yaansetcs
yepes OTAe/bHbIM BbIXOZ B NoMeLweHun (puc.7.9).

PucyHok 7.9 - CxemMa 04MCTKM MOTOKa 0TPaboTaHHOro BO3AyXa CUCTEMOI BEHTUNSALWN,
pacnonoXeHHOW MoA YaCTUYHO PELUETYaTbIM MOSIOM CO CKPENEPOM U OTAENIEHUEM MOuUM
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CreneHb npopa6otku. Ounctka oTpaboTaHHOro BO3ayxa 1s-nog nona oyeHs sddek-
TVBHA NPU CHWKEHNWN KOHLIEHTPaLMM aMMnaka B NOMELLIEHUN Nocne YCTAHOBKM CUCTEMBI OT-
AeneHnst MoYn B NOMELLEHUN.

HocTturaembie akonorvuyeckue npemmyiectTsa. B nccnegosaHum nposegeHHom Ha
OTKOPMOYHOW cBMHOdepme B [laHnun Bbina oueHeHa cucTema BEHTUNALMU TOMBKO NPV Hamm-
YMM HAaBO3HOrO kaHana (6e3 pasfeneHns) U YacTUYHOM OYUCTKM OTPaboTaHHOro BO3ayxa W3-
NoA nona, OTHOCUTENBHO KOHLEHTPALMIA 1 BLIBPOCOB aMMmnaka n 3anaxa n ap@eKkTMBHOCTU
OTAENEeHUs CBMHOrO HaBo3a. PesynbTathl nokasaHbl B Tabnuue 7.2.

Tabnuua 7.2 — CpepHue KOHUEeHTpaumm 1 BbIBpoChl aMMuaka 1 3anaxa n3amepeHHbIe B UCTbI-
TaHusAX

Cucrema pa3MmeweHnsa CUCTeMbl BEHTUNSA-
uun noa Nnornom
KaHan AnA Xnagkoro Kanan Ansa Xuakoro
EavHuubl u3- | HaBo3a 6e3 otaene- HaBoO3a ¢ oTaene-
MepeHusi HUS BHYTPU NOMELe- | HUEM BHYTPU NoMe-
HUA LWeHus
KoHUeHTpauws ammuaka /2 03 03
B NOMELLEeHUN
KoHUeHTpauws ammuaka M/ 56 55
noA Nornom
Bbi6pockl aMmmnaka Ha otaen g NH3-N/y 59 60
KouerTpayus 3anaxa e3E/m 3483 (388-601) 474 (381-589)
B NOMeLleHum
KonueHTpauua sanaxa e3E/m 737 (609-890) 913 (757-1102)
noz nornom
BLIGpOCH! aMMUaKa eaggg :: 1 313 (266-368) 363 (309-426)
NB: B ckobkax-95% AoBepUTENbHbIN MHTEpBan
Ucmoyruk: BREF (EU), 2015 [63]

CTaTncTUyeckmin aHanmna He nokasan pasnuyni B BbIBpocax ammMuaka Mexay KOHTPOSb-
HbIM MOMELLEHMEM U NMOMELLEHNEM OCHaLLeHHbIM oGopyaoBaHueM BHYTpU. OaHaKO KOHLEH-
Tpaumm amMMmaKka B NoMeLleHnM Bbinn o4eHb HU3KMMIN MO CPaBHEHMIO C OTPabOTaHHbIM BO3AY-
XOM Mo peLueTkaMm us-3a oveHb 3hdeKTUBHON 3BakyaLum us-nog nona. B cpeaHem, koH-
ueHTpaums NH3 Gbina Hwke 0,5 Mr/mM2 B noMeLeHun 1 npuMepHo B 10 pas HUxXe, YeM Mnoa
nosnom. B 3aknoueHne, NoBepxXHOCTb XKMAKOro HaBO3a Hwke peek nona 6bina OCHOBHbIM UC-
TOYHWKOM BbIOPOCOB aMMumaka.

OKOHOMMYECKUE acneKTbl BHeaApeHua. MiccnenoBanHnsa nokasanu, Yto gaxe npu cko-
pOCTW BEHTUNALMM Hke 20 % OT MakcumanbHOM MOLLHOCTK, T. €. 20 M3 /4 Ha OfHY CBUHbIO,
o4MCTKa BO3ayxa nod nonom 6bina oueHb achdekTneHOW. MNpeabiaylume aarckme nccnenosa-
HWSi MOKasanu, YTo CpeaHsas CKOpoCcTb Bo3gyxa 0,1-0,2 M/c uepes penku UMeeT pewarLee
3HayeHre Ansa nonyyYeHnsa acbeKTUBHON 3BaKyaummn Bo3ayxa nog nonom. Mpu kpaTtHOCTU BO3-
ayxoobmeHa 20 M3/4 Ha OfHY CBMHbLIO, CKOPOCTb BO3Ayxa MOXHO paccuntatb Ao 0,14 m/c B
CBUHApPHWKE C cuctemon «Perstrup».

Mpu adbdekTMBHON 3BaKYyaLmm Bosayxa nog nonom 6onee 90 % BLIGPOCOB amMmmaka
MoXxeT 6bITb cobpaHo Bcero npu 20 % MakcMManbHOM MoLHOCTU BeHTUNsUuK. C apyron cTo-
POHbI, BbiOpoCkl 3anaxa 6binu Ha 16% Bbile B NOMELLEHMN OCHALLEHHBIM 06opyaoBaHWeM
BHYTPW, n3-3a Bonee BbICOKNX KOHLUEHTPpaUMI 3anaxa B TOUKax BbIxoAa BO3Ayxa Us-nog nona.
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OTgeneHne Mouy BHYTPM MOMELLEHWSA, MOKa3asio BbICOKYH 3D(heKTUBHOCTL pasgene-
HUS1; B YaCTHOCTW, COGPaHHbI TBEpAbI HAaBO3 B CpefiHeEM codepxan 22% Cyxoro BellecTsa
umm 93% oT 06LLEero KosiMyecTBa Cyxoro Bellectsa. OAHaKO CoAepXaHue Cyxoro BellecTBa B
TBEPAON hpakumy ObII0 CAULIKOM HWU3KUM, @ KOIMYECTBO TBEPLOro HaBo3a 6bl/i0 CAMLLKOM
60nbwmnm (53 % OT 06LLero yncna), 4Tobbl caenaTb CUCTEMY SKOHOMUYECKN BbIrOgHONM. ECTb
elle Heobxo0aAMMOCTb COBEPLUEHCTBOBAHNSA C Liefbi0 MOBLILLIEHUS] COAEPXaHUA CyXoro Belle-
CTBa W YMEHbLUEHUA KONMYecTBa HaBo3a COOGpaHHOro B TBEPAON hpakuun [0 MeHee, Yem
25 % oT obuiero konu4yecTsa.

MepcnekTuBa BHegpeHus. B paiioHax, rge npovM3BOAMTENN BbIHYXAEHbI TPaHCNOPTU-
poBaTh XUAKUIA HaBO3 Ha 6O/bLUME PACCTOSHNA, €CTb CTUMYN AN COKpalLeHns 60blunX 06b-
€MOB XWJKOro HaBo3a. EcTecTBeHHOe pa3jernieHne HaBo3a BHYTPW CBUHAPHVKA CHU3UT 06BbEM
nepeBo30K. Ecin Bo3ayLUHbIV ckpyb6ep ycTaHaBMBaeTCsa AN COKpalleHns BbIGPOCOB aMMu-
aka, pacxofbl 6yAeT CyLUeCTBEHHO HIDKE.

CnpaBo4YHble MmaTepuanbl: Source: [68]

MT-10. CucTema pasmelleHUA CBUHEN B 3aroHax C MNOYTU HYNEeBbIM YpPOBHEM
BbIGPOCOB B OKpyXaklLwyl cpeny

OnucaHve TexHosnorun. NocpeacTBOM CUCTEMbI pa3MeLLeHNss CBUHEN B CTaHKax ¢ Mno-
YTW HYNEBLIM YPOBHEM BbIGPOCOB B OKPYXAloLLYy cpedy hopMUPOBaHME ¥ BbINyCK 3arpsi3Hu-
Tenel Bo3gyxa MOXET OblTb CHUXKEH A0 Hyns. 3TO AOCTUraeTcsl coUeTaHUeM pas/IMyHbIX Mep,
KacarLLmxca ynpaBneHns XuakMM HaBo3oM (OXaXaeHue ¢ nepuognuvecknm yaaneHnem ¢ no-
MOLLbIO CMCTEMbI CKPeOKOB), NpoekTa 34aHnsA (OTAe/bHble 3aroHbl B 60/1bWOM NOMELeHnn ¢
60/1bLLIMM KOSIMYECTBOM BO3A4yXa) M BEHTUNALUN (MPUTOYHO-BLITSKHOW BEHTUAALUM C BbICO-
kum KMpg). Cuctema o4nmcTkm oTpaboTaHHOro BO3A4yXa Toxe 6blsia yctaHoB/eHa. Cuctema co-
yeTaeT B cebe Takxe 3/leMeHTbl, KOTOpble NpeanaralT npenmyllecTsa kacawwuecs 6naro-
NOJSyYns XUBOTHbIX. KOPMYLUKM ON5 CYNOPOCHbIX CBUHOMATOK Takxe npefHasHavyeHbl A7
TOro, YTo6bl CBECTU K MMHMMYMY CTPecC 1 arpeccuio B rpynne (puc. 7.10).

PucyHok 7.10 - Cuctema pasMeLLeHNsI CBUHEN B 3aroHax C NOYTU HY/NEBLIM YPOBHEM
BbIGPOCOB B OKpYXaloLLyto cpesy
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CteneHb npopaboTku. Vicnonb3yemMble B HACTOsILLLEE BPEMS MEPbI:

« XXnaKnil HaBO3 HWXEe peLleTyaToro nosa oxnaxaaeTcsa BOAAHbIMY Tpyb6amu, KoTopble
3akNoUeHbl B 6ETOHHbIE KaHaslbl. OxnaxgeHne XnAKoro Haeo3a A0 npubnuautensHo 15 °C
o4YeHb 3PEKTNBHO CHMXAET 06pasoBaHne 3arpsa3HAOLLNX BO34yX BELLeCTB, B HACTHOCTU am-
Muaka. TennoBble HacoCbl MO3BOJISAOT BOCCTAHOBWUTL MOJIyYEHHOE Temnso, A1 MOPOCAT B
rHesge. 3TO B CBOK OYepefb Bbl3blBAET 3HAUNTE/IbLHOE SHEpProcoepexeHue.

« KaHanbl Ana HaBo3a Mesikue. [puMMepHO Tpy pasa B HeAen Xuakuii HaBo3 yaans-
eTcs cucTemMoin cpebkoB. TakuMm 06pa3oM, KOMMYECTBO XUAKOro HaBO3a BHYTPU XWBOTHOBOA-
4YecKoro nomeLlleHus, crnefoBaTesibHO, BbIOPOC 3arpA3HAILWMX BewecTs B atmocdepy, cBe-
[OEHbl K MUHUMYMY.

e CTpouTeNbCTBO MOMeLeHns (3gaHne hopMupyeTcs Takum 06pa3om, 4YTO Kpbiwa
Takxe cocTaBfsieT NOTO/IOK U pas/iMyHble NPON3BOLCTBEHHbIE MOWaAN HAXOAATCHA B OLHOM
NpoCTpaHCTBE) npeanaraeT B Tpu pasa 6o0/blie o6bema BO34yxa Ha OLHO XMBOTHOE, YeMm
06blYHblE CUCTEMBI COAEPXAHUSI CBUHEW Ha cBMHOepMe. 3TO BeAeT K PE3KOMY CHUKEHWUIO
CKOpPOCTW BEHTUNAUMMW, @, crefoBaTesibHO, 06ecneymBaeT 3KOHOMUIO 3Heprun. Kpome Toro,
Korga Ko/nm4yecTBO Tensa yBenuMynmBaeTcs, 3Ta cuctemMa pasmelleHuns no3BonseT OCyLecTs-
NATb HenpepbIBHbIA cOpoC Tenna u3 061acTn pasMelLeHrs XMBOTHOTO, YTO NPUBOAMUT K CHU-
XEHUI0 TemnepaTtypbl B 30He XUAKOro Haso3sa (puc. 7.11).

PrcyHok 7.11 — Pa3MelleHne CBMHEN B 3aroHax ¢ NOYTW Hy/neBbIM YPOBHEM BblGPOCOB B
OKpy>KaloLLyto cpeay

LocTturaemble akonormyeckume npeumyuiectsa. CepTudumumpoBaHHas BbITSXKHAA
ycTaHoBka An1s 06paboTkn Bo3dyxa yganset He MeHee 70 % ammuaka, 3anaxa v nblim v3
0TpaboTaHHOro BO3gyXa. M3-3a CHMXEHUA WHTEHCMBHOCTU BEHTUNALMU W KOHLEHTpauun
BpEeAHbIX ra3oB, 3TO NO3BOSET YMEHbLUNTb pasmepbl 6,10Kka 04MCTKM OTpaboTaHHOro BO3ayxa.
OTO yMeHbllaeT pacxof pecypcoB (3Hepruu, BOAbl W BCNOMOrartesibHbIX Martepuanos), a
TaKKe MHBECTULWI 1 3KCNyaTauMoHHbIX pacxofoB. Bbi6Gpockl aMmuaka, 3anaxa u nblav CHU-
XalTCcA A0 O4eHb HU3KOTO YPOBHSA. VIHTErpMpoBaHHas cuctema BeHTUIALMM 1 TennoobmeHa
obecneunsaeT 3HAUMTE/NbHYIO 3KOHOMUIO 3Heprun. Vcnonb3oBaHne pecypcos AN1a obecneve-
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HMS PYHKLMOHMPOBaHWSA OYMCTKN OTPaboTaHHOro Bo3ayxa (SHeprum, BOAbI 1 BCOMOraTens-
HbIX MaTepuanoB) ymeHbluaeTcs. bonee Hu3kas Temneparypa B MOMELEHUN NPUBOAUT K
YIyuLLEHWIO KavecTBa BO3Ayxa B NOMELLEHNM 3a cHeT Bornee HU3KOW KOHLEHTPaUUsA BpeaHbIX
rasos.

OKOHOMMuUeckue acnekTbl BHeapeHuA. Mo CpaBHEHWIO CO CTaHAapTHbIMUM CUCTE-
MaMmW, 3aTpaTbl Ha CTPOUTENLCTBO NMOMELLEHNA B Pac4eTe Ha OQHOIO NOPOCEHKa, Kak oXxuaa-
eTcs, OyLyT HWKe, OCHOBLIBAsICh Ha NPOAYMaHHOW KOHCTPYKLIMU KPbILLM, MPOEKTE NOMELLEHUS]
1 HernyBoKmnx HaBo3HbIX KaHanax. bonee HU3kMe ypoBHU 3arpa3HAIOLLMX BELLECTB B BO3yXe
nomeLleHnst 1 6onee HU3KUA ypoBEHb BEHTUNALMWN NPUBEAYT K YMEHBLLEHMIO MHBECTULMIA U
CHVDKEHMIO 3KCMNyaTaLMOHHbIX 3aTpaT Mo CpaBHEHUIO C OBbIMHBIMU CUCTEMAaMM.

MNepcnekTnBbl BHeApeHnsa. Cuctema npeanaraeT NpenMyLLEeCTBa B YPOBHE XN3HM K-
BOTHbIX 1 YCNOBUAX TPyAa 3a CHET YIyYLIEHHOro KayecTBa BO3fyxa M knuMata B NOMELLEHNN.
YK1BOTHbIE MonyYatoT 3HauuTenbHO Gonblie MecTa, YeM TpebyeTcs. YnydlleHve B ypoBHe
XKW3HW XKMBOTHBIX B COYETaHWN C yNyYLIEHNEM KNMMaTa B NOMELLEHUM, KaK OXMAAETCS, Npu-
BEAET K MOBLILLEHMIO MPOU3BOAUTENBHOCTU. KpoMe Toro, nepcoHan byaeTt MeHbLue cTpajaTthb
OT pecnupaTtopHbIX 3aboneBaHVi, BbI3BaHHbIX, HANPUMED, aMMMUAaKOM.

CokpavyeHue obiiero o6ema BeIGpoCOB NOYTH 0 HYNS NPEAOCTaBNAET BO3MOXHOCTb
pacnonaraTb 60orbLIE XMBOTHOBOAYECKMX MOMELLEHUIA BONN3N KUMbIX PANOHOB M NPUPOAHBIX
3aMNoBELHNKOB.

YpoBeHb CMEPTHOCTU MOPOCHT, KaK OX1AAETCH, CHUSUTCHA, 0COBEHHO NPW HaNM4YuM Npo-
CTOpPHbIX CTAHKOB A8 OMopoca, MOTOMY YTO MpoxnagHas cpeja, OKpyxarLlas CBMHOMATKY,
3aCTaBuUT NOPOCAT BbICTPO BEPHYTLCHA K CBOEMY rHe3ay.

Kak oxupgaeTcs, Npu Hannum BONbLEPOB AfA KOPMIEHWUS, CTPECC M arpeccus cpeam
CYMOPOCHBIX CBUHOMATOK COKPaTUTCH.

MepBbIi MPOEKT 3anyLlweH U HaxoauTca B CTaaum ctpoutenscrea VcmoyHuk: BREF
(EU), 2015).

CnpaBouHble MaTepuansl: MicmoyHuk: BREF (EU), 2015 Source: [63]

MNT-11. Kpacku ¢ copepxaHuem cpoTokatanuTuyeckoro amokcuaa turada (TiO2)
AN HAHECEHUs 3aWUTHOrO NMOKPbLITUS

Onucanue TexHonormn. Kpacka c cogepxaHuemM oTokaTanMTM4eckoro Anokcuaa Tu-
TaHa (TiO2) MOXXeT MCNOoNb30BaTLCA AN NOKPLITUA CTEH CBMHAPHMKOB C LIENbH YMEHbLUEHUS!
KOHLIEHTpaLmn amMmMmaka BHyTPU NOMELLEHWI 1 ero BbIXO4a BO BHELLHIOIO Cpeay.

CreneHb npopabotkun. C nomoLLbio poToKaTanMTUYECKOrO OKUCTIEHUS (ABYOKMCH TU-
TaHa) (TiO2) MoXeT paspyLlaTb cCogepXaHve ammuaka B BOAE W B BO3AyXe, YTO MPUBOAUT K
obpazosaHuio Hz, H20 nnn NO 1 Bogbl 04HUM 13 TPeX OCHOBHbIX CNOCOGOB:

. 2 NHs +1.5 02=N2 +3 H20

. 2 NH3 +2 O2 = N20 +3 H20

. 2 NHs +2.5 02=2NO + 3 H20.

doTokaTanms — 3To YCKopeHHas oTopeakuusi Npy HanMuuM KaranusaTopa, y4acTsy-
FOLLIEro B XMMMYECKOM npeobpasosaHunm cybetpara, 6es npoxoxaeHus camoro npeobpasosa-
HuA. B cepTudmkate 6e3onacHOCTV NpoAyKLMM AOCTYMHOM OT NMPOU3BOAUTENE roBOpUTCS,
YTO Kpacku He OKasblBalOT HUKAKOro OTpuLaTeNibHOrO BO3AENCTBUA Ha 3A0pOBLE onepaTopa u
YXMBOTHOrO.
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Jocturaemble akonornyeckme nNperMyLIecTsa. B nonesbix aKCNepUMeHTax TecTu-
poBanu pasHuLy B KOHLEHTPaLMM aMMuaka Mexgy MOMeLLeHVWSIMW OKpalleHHbIMU 06bIYHOW
Kpackoli 1 NoMeLLeHUsIMA  OKpaLLeHHbIMU KPackoi ¢ cofepxaHvnem THOr. CpefHsist cyTouHas
KOHLEHTpauma ammmaka 6blna Huxe npu obpaboTke kKpackoit ¢ "TIOr Ha 1,65 Mr/m3. Sdhchek-
TUBHOCTb CHWXEHUSI KOHLEHTpauuMu amMMuaka npu o6paboTke kpackoil ¢ THOZ2 coctaBnana
30,50 %. 3amepbl NI (MapHUKOBLIX ra3oB) Takxe OblIM HWKE B NMOMELLEHUAX OKpalleHHbIX
Kpackoin ¢ cogepxaHvuem "TOr.

OKOHOMMYECKNE acnekTbl BHeAPEHUA CTouMMOCTb 06paGoTku niowaan B 150 M2
Kpackoin ¢ cogepxaHuem "TOr no 70 r/m2cocTtaBnseT 126 espo. CnepoBartesnibHO, CTOMMOCTb
paspylueHns 1 kr ammuaka coctaBnsoT 3,1 eBpo.

CnpaBoyHble MaTepuasibl: McTounuk: BREF (EU), 2015 [63]

[MT-12. Tlpouecc W TexHonormnm p[as  MnoNHOM  ryoGoKoW  nepepaboTku
CENbCKOX035ANCTBEHHbIX OTXOA0B B G10N0rMYecKne yaoopeHnst 1 sSHepruo

OnvcaHne TEXHOOTUW. TpUMeHeHNEe COBPEMEHHBIX (OU3NUECKMX, (PU3NKO-XUMUYe-
CKMX W MUKPOBMOMOTMYECKMNX NPOLECCOB U TEXHOMOMMI ANS MOMHON rnybokoin nepepaboTku
Ce/IbCKOX03ANCTBEHHbIX oTXo40B B 6uonorunyeckne y,EI,O6peHVI$| N 3HEPInio, a Takxe co4eTa-
HUNe pas/iMyHbIX TEXHO/I0TMiA No3BONSET cenbxo3npeanpuaTuam, paavkasibHO peLlimnB 3KO10rn-
yeckyto npobnemy, NOAHOCTbLID 06ecneynTb CBOM NOTPEBHOCTU B yA06BPEHUAX U SHEPTUN, MO-
BbICUTb NM1040POAME MOYB N CBOK KOHKYPEHTOCNOCOGHOCTL (puc. 7.12).

TEXHO/TIOTUYECKASA CXEMA .
MONYYEHNA BNOTA3A NYOBPEHNN
/13 OPTAHYECKMX OTXOA0B AlK

PucyHok 7.12 - TexHonornyeckas cxema nosyyeHuss 6uorasa n yao06peHunii 3 opraHuyecknx
otxonos AlNK

B npouecce 6M0n0rM4eckoin, TepMohnbHON, MeTaHreHepupyoLwen o6paboTkn opra-
HUYECKMX OTXOL0B 06PAa3yTCA 3KOSIOTMYECKU YUCTbIE, XMAKUE, BbICOKOI((EKTUBHbIE Opra-
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HUYeckne yaobpeHusi. 3T yaobpeHus cofepxar MYHepasM30BaHHbIR a3oT B BUAeE conein am-
MOHMS (Hambosiee nerko yceosiemas coopma asoTa), MMHepasm3oBaHHble dhocdop, Kanuii un
Apyrue, HeobxoAuMble A5 pacTeHUs GUOTeHHble MakKpo- Y MUKPO3NIEMEHTbI, BGUON0rMyeckn
aKTMBHble BeLLeCcTBa, BUTaMVHbl, aMUHOKUCAOTbI, T'YMUHONOAOOHbIE COeAMHEHNS, CTPYKTYpU-
pylowne nousy [48].

Monyyaemsblit 6uoras naoTHocTblo 1,2 kr/ M3 (0,93 NNOTHOCTM BO3Ayxa) UMeET cnepy-
rowmin coctaB (%): MeTaH - 65, yrinekucnblin ras - 34, conyTcTBytowme rasbl - 4o 1 (B Tom uucne
cepoBogopos - no 0,1). CogepxaHve meTaHa MOXeT MEeHATbCA B 3aBMCUMMOCTM OT cocTasa
cybcTparta n TexHonormm B npegenax 55-75 %. CogepxaHve Bogpl B 6uorase npu 40°C - 50
r/M3 ; npu oxnaxaeHun b6uorasa oHa KOHAEHCMPYeTCAa. DHEepProeMKocTb NoJjly4yaemoro rasa -
23 mx/ M3 , unn 5500 kkan/ M3. 3Heprus, 3anaceHHasi B NEPBUYHON 1 BTOPUYHOI Bromacce
MOXET KOHBEPTUPOBATLCS B TEXHUYECKN YA0OHbIE BUAbI TONMBA WU 3HEPTUM HECKONBKUMUN
nyTAMK.

CreneHb NpopaboTkn. Hanbonee 0TBEYAIOLIMM 3KOMOTMUYECKNM, TEXHUYECKUM 1 3KO-
HOMWYECKUM TpeboBaHMAM ABNAKOTCA CNOCOBbLI aHaapobHOro copaxmeaHuns. MNpu aToMm nony-
yarTcs Xugkne 6noynobpeHns n 6ruoras, U3 KOTOPOro reHepupyeTcs aneKkTpuyeckas mTenno-
BadA sHeprus. HaBo3 romoreHusMpyeTcsa u nogsepraeTcs aHasapobHoMy copaxmsaHmio. buoras
CKMraeTcs B ra3onopLUHEBO YCTAHOBKE C MONyYEHNEM 3/1IEKTPUYECKON M TENOBOW IHEPTUN.
COpoXeHHbIli Wnam pasfenseTcs Ha TBepAyl M Xuakyw dpakuuno. Xugkaa dpakuymsa mc-
nonb3yeTcs kak xuakoe 6uoynobpeHuns. Teepaas pakums npeacrasnsieT coboi nocne npo-
cylwimBaHusa TBepaple yaobpenus (puc. 7.13).

PucyHok 7.13 — Bnok-cxema npou3BoAcTBa

MepepaboTka METOAOM TEPMOXMMWUYECKON rasudmkauum ¢ noslyyeHnmem anekTpuue-
CKOIi 1 TennoBOli 3Heprn U3 TBepablx pakLuii B HaBo3e, NOMETE, PACTUTE/bHBLIX OCTaTKax,
0TX04ax AepeBoo6paboTKM, KPOME XMMUUYECKUX BELLECTB, 3aK/0UYeHO 60/1bLIOE KOMYECTBO
CO/IHEYHOI 3Heprum, nepellealleii B pactTeHns npu gooTocuHTese. Mo3TOMy 3TO Cbipbe HYXHO
paccMmaTtpuBaTh kak BO30GHOB/ISIEMblE UCTOUYHMKM 3Heprun. OfHUM U3 Haubonee ahheKTmBs-
HbIX CMIOCO60B MOJTyUYEHNsI 3HEPTUU 13 TAKOTO Chipbsi Mbl CUUTAEM TEPMOXMMUYECKYIO rasundm-
Kauuo. Masudukaums xapakTepusyeTcsi MOBbILEHHbIM 3HepronoTeHuuanom. Fasudumkaums
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npegcTaenseT coboii npoLecc BbICOKOTEMNEPATYPHOro NpeBpaLLeHns 6uoMacchl B ras, Hasbl-
BaeMblli reHepaToOpPHbIM UM CUHTETUYECKMM, U 3071y B CreumnasbHblX peaktopax (rasoreHepa-
Topax) C orpaHNYeHHbIM AOCTYNnoM Bo3ayxa (puc.7.14).

M3 1T pacTuTenbHOro cbipbsi NOyvaloT okoso 2500 M3 rasa ¢ TennoToi cropaHnsa fo
2200 Kkan/m3. B 30He rasugmkaumm passBuBaeTtcs Temnepatypa fo 1500°C. B coueTaHum c
MFHOBEHHOI# 3aKa/lKoil cMHTe3rasa 3To obecrneynBaeT OTCYTCTBME B HEM KakUX-MOO TOKCKY-
HbIX NPUMECENA.

PucyHok 7.14 — Komnnekc rasudmkanmm

JocTrraemble 3KosiorMyeckne npevMyLlecTsa. M3 1m3 6uorasa MOXHO MOMYYUTb
2kBTY anekTpuyeckoi aHeprum n 3 KBTY TENnoBOI 3HEPrumM, CKUras ero B rasonopLUHEBON
yCTaHOBKe. B OCHOBE 3TOI TEXHOMOrMN NeXnT MUKPOGUonornyeckas AeCcTpyKUuus opraHuye-
CKOI yacTn HaBo3a/MomMeTa B aHa3pOO6HbIX YC/I0BUSI C NOCNEAYOWMM 6MOCUHTE30M MeTaHa.

Mo cpaBHEHMIO C aHa3pOO6HbLIM CHbpaxnBaHMeMm (nNoslydyeHue 6uorasza) TepMOXUMMYe-
cKasa rasvdmkauna reHepyupyeT 13 eauHULbl Cbipbs 60/bLIE NOTEHUMANbLHON aHepruun. Tak, 13
1T HaTUBHOIO CBMHOrO HaBo3a WM HaBo3a KPC npu TEpMOXMMMYECKON rasudpmkaLmm MoOXHO
nonyuntb 440kBT4Y NOTeHUMANbLHOW 3HEpruK, Toraa Kak npyv aHaspobHOM cOpaxmBaHWu € Mo-
nyyeHnem 6uorasa 250kBTu.

Masngukaymsa aensetca 6onee 3PPEKTUBHLIM U YACTBIM MPOLECCOM, YeM 0O6blYHOE
okuraHne. lNMpov3BefeHHbIli B rasoreHeparope ras MCMnosib3yeTcs Kak 06bl4HOEe KOoTesnbHoe
TON/INBO B3aMeH MPUPOAHOro rasa W/nam kak MOTOPHOE TOMNJIMBO AJ15 ra3onopLUHEBbIX yCTa-
HOBOK, e CXWUraeTcs C NoNy4YeHUeM 3NeKTPUYECKON 1 TeNnN0BON aHeprum Ao 6e3onacHbIX ons
OKpyxatoLeil cpeabl rasoB: COr, N2 BoasiHoro napa. OH MOXeT ObITb TakXe WCMONb30BaH B
KayecTBe CbIpbsl A1 MONYYEHUS AU3E/LHOTO Ton/vMBa. B rasoreHeparope MOXHO UCMOJb30-
BaTb OTXO/bl lepeBa, KOpy, HU3KOKaNopuiitHble pacTUTeNbHble 0TX0Abl, HaBO3, NOMET, cofep-
Xalume BbICOKUI npoueHT Bnarn (o 40%). Bbicokas aHepronpov3BoAUTENIbHOCTbL rasoreHe-
paropa Mo3BosAET MOJyunTb U3 1K ApPEeBECHbIX OTXOA0B, HECMOTPS Ha uX 60siee HU3Kyto
3HEPreTUYECKyo LIeHHOCTb, CTOJIbKO Xe 3HEepPruun, Kak v npu CKuraHnym 1 Kr BbICOKOCOPTHOrO

283



UTC 41-2017

KaMEeHHOro yrns B knaccmyeckom kotne. NonyTHo npum rasudukaumm Hasosa/nomeTa obpasy-
eTcs 30na, ABNSALWAACH LIEHHBIM KOMIMIIEKCHBIM MUHEparibHbIM yA0GpeHem

JKoHOMMYECKue acnekTbl BHeaApeHus Mo gaHHeiMm OAO «bawrvnpoarponpom» ka-
nuTanbHble 3aTpartbl cocTaensAoT - 36 700 Thic.py6. IKOHOMUS HA MUHEParbHbIX YAOBpEeHnsX
— 2500 Tbic.py6/1000 ra. lMpubaBka ypoxanHOCTU B nepecdeTe Ha nwenudy -2000
TbiC.py6/1000 ra.

CnpaBouHble Marepuanbl: PekomeHpauumm paspabotaHsl OAO «bawrunpoarpo-
npom» ¢ yuyactnem OO0 «[Mporpecc-T» (r.Camapa), OO0 «[puHTek» (r.Mocksa, r.H-Hosro-
poa) n 000 «3M-koonepaums» (r.Mocksa, r.lNMepmb) [48].
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3aknounTenbHble NONOXEeHUA U pekoMmeHaauunu

OpraHusauus paboTbl Hag cnpaBoyHukom HAOT

HacTtosiwmin cnpaesounnk HOT nogrotosneH TPIM 41, coctae KOTOpOW yTBEPXKAEH NpU-
kasom Poccrangapta ot 16 aerycta 2016 roga Ne 1094 «O cospaHumn TexHn4eckon paboyen
rpynnsl « IHTEHCUBHOE pasBefeHNe CBUHENY (B peAakumn NpOTOKONa COBELLaHNS Noa npea-
cepaTensCTBOM 3amecTuTens MUHUCTpa NPOMBILLNEHHOCTM M Toproenu Poccuinckon depepa-
uum B.C.Ocbmakora o1 18 maa 2017 r. Ne 24-0OB/12).

Hanbonee aktnueHoe yyactmne B pabote TPI 41 no cbopy, oBpaboTke, aHanuay u cu-
cTemaTtmaaummn MHopMauum, a Takke B HanncaHnmM TekcTa cnpasovHmnka HOT v ero obcyxae-
HUM NPUHSANW cneuuanicTbl cneayolmx opradusauumin: ®rb0Y BO «[loHckol rocyaapcTeeH-
HbIA arpapHbii yHuBepcuTeT», ®IBHY «Poccuiickmini HayuHo-UCCnesoBaTenbCkUA MHCTUTYT
WHGOPMaLMM N TEXHWUKO-3KOHOMUYECKUX MCCNEA0BaHUIA NO MHXEHEPHO-TEXHUYECKOMY 0bec-
MEYEHMIO arpornpOMBbILLIIEHHOrO KOMMekcay, HaumoHarnbHbIN coo3 cBMHOBOAOB, MuUHMCTEp-
CTBO CerbCKoro xosqauncTea Poccuirickon ®egepaumn, ST «Bcepoccuitckmin HayyHo-uccne-
[LOBaTenbCKUA MHCTUTYT CTaHhapTusauum Matepuarnos 1 TexHonorun», ®rbHY «PocuHdpop-
marpotex», PIBHY «UHCTUTYT arporHXeHepHbIX 1 3KOSIOTMYECKMX NPOBeM CenbeKoxo3samn-
CTBEHHOro Npoun3BoacTeay, HaumoHansHas MsicHas Accoumaums, Ynpaenenve degepasnbHoin
cnyx6bl N0 HaA30pY B chepe 3awmTbl Npas notpebutenen n 6narononyyus yenoseka no Moc-
koBckom obnactu, ®rbOY BO «KybaHckun FTAY», #IHBY «Bcepoccuiickuin HayuHo-uccnepo-
BarenbCKMM WHCTUTYT oOpraHudeckmx yaobpeHnn un  Topdpa», OO0 «BocTouHbiny,
000 «llayap ArpotpoHuky, 3AO «Opckuii 6ekoHy», OO0 «Tambosckuri BekoHy, 000 «UIA-
BAHI Arpo», OO0 «bur JaumeHn», OO0 «MawmnHocTponuTtenbHbid 3aBog «lMotok», Q00
«BuokoMnnekc-uHKMHUPUHr», 000 «OKC Mpynny.

B xone nogrotoBku cnpasoyHuka HOT 6bino npoBeaeHo aea 3aceganuns TPI 41:

- Ha ycTaHoBo4YHOM 3acepaHun (17.10.2016) 6binn NOCTaHOBMEHbI KNKOYEBbIE 3aaa4n
no paspaboTke npoekTa cnpasodHuka HOT: cdepa pacnpocTpaHenmsi, CPOKU U 3Tanbl paspa-
60Tkn cnpaBoyHmka HAT; cbop n aHanu3 gaHHbIx oT npeanpusaTtuid AMNK, HeobxoamMmbix ans
onpeneneHnsi TEXHOMOMMYECKUX NpoLeccoB, 06opyaoBaHNs, TEXHUYECKMX crnocoboB, METO-
[OB B KQUeCTBE Hauvnyyllen OCTYNHOW TEXHOMOMK, a Takke Ans pa3paboTku cripaBoqHUKA
HAT;

B pagbHenwem Gbinn paccMoTpeHbl pe3ynbTaTbl NyGnmMyHoro obcykaeHns npoekTa
cnpaBoyHuka HAT mn ero akcneptnsbl B TEXHNYECKOM KOMMUTETE MO CTaHgaptusauymm 113
«Haunyumne goctynHble TEXHOMOMUMY.

OcHoBHol 06MeH nHdopmaLmen, HdopMuposaHue uneHos TPI 41, obeyxaeHue npo-
€KTOB, 3aMeyaHuA U NpeanoXeHU Nno cogepxaHuio cnpasoyHuka HAT, ronocoeaHve YneHoB
TPl 41 ©Obino opraHnsoBaHO uYepe3d wHPOpMauuoHHyto nnardgopmy biopo HAT
(www.burondt.ru).

UcTouHuku nudpopmavuym

Mpu paspaboTke cnpaBoyHvka HAT cobpar obwmpHbIi matepuan (114 aHket ¢ 6onee
yeM 84 oTpacneBbix NPeAnpuUATUA) U NPOBEAEH aHaNM3 TEXHUYECKNX, TEXHONOMMYECKUX W
YNPaBneHYECKUX pEeLLEHNIA, MPUMEHSIEMbIX MPU MIHTEHCUBHOM pa3sBeAeHUN CBUHEN B YCNOBUAX
Poccuiickon depepaupn.
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B kauecTBe AONOMHUTENBHLIX UCTOYHWUKOB MCXOLHOM MHAOPMaLWK Npy doOpMUPOBaHUA
cnpasoyHunka HOT ncnonb3oBanuce:

- odouypmarnbHble CTaTUCTUYECKUE CBEAEHUS, ONYONMKOBAHHBIE B OTKPbITbIX UCTOYHUKAX;

- nyBrvkaumm, TeXxHM4Yeckas nuteparypa, CrpaBOYHUKY;

- HOpMaTUBHbIE NPaBOBLIE U HOPMATUBHO-TEXHUHECKME JOKYMEHTbI;

- CnpaBoyHnk EBpoOnenckoro cotosa no Hauny4ywmm AOCTYMHbIM TexHonornsam «Best
Available Techniques (BAT) Reference Document for the Intensive Rearing of Poultry or Pigs»,
2017 [6];

- 3aKnoYeHne 06 ycTaHOBNEHUN/BHEAPEHNW HAUIMYYLLMX AOCTYMHbLIX TexHonorun B Es-
ponerickom corode «Commission Implementing Decision (EU) 2017/302 of 15 February 2017
establishing best available techniques (BAT) conclusions» [65].

B pesynbTarte aToro aHanusa npeacraeneHa nHgopmMaums 0 COCTOAHUM NPOMBILLINEH-
Horo ceuHoBogcTBa B Poccuiickon Pepepaumu, ceefieHUs 06 OCHOBHBIX TEXHOMOMUAX Npo-
MBILLNEHHOrO CBMHOBOACTBA, PaCKPbITbl OCHOBHbBIE BOMPOCH! KOPMITEHUSI U NMOEHUS CBUHEWN,
obecneyeHns KOHTPONS MUKPOKNMMaTa B CBUHOBOAYECKMX MOMELLEHUSIX, flaHa XapaKkTepu-
CTWKa NpOLECCOB MEXaHM3aLUmM 1 aBTomMaTusauum npoLeccoB NPU UHTEHCUBHOM CBUHOBOA-
CTBE, OMnMcaHbl TEXHONOMMK NepepaboTKkn CBMHOMO HaBO3a.

PekomeHpaauuu no npumMmeHeHuio cnpaBouHuka HOT

C uenbto coBepLueHcTBOBaHUS cripaBoyHuka HAT, B ganbHelwem HeoBxoaumo obpa-
TUTb BHUMaHWE Ha CneayoLLme Bonpoch!:

. Ha Tekywem stane oceoeHunst HAT ele He pa3paboTaH psaj noA3akOHHbIX aKTOB,
B TOM YMCIE U MO NOPSALKY BblAaun KOMMMEKCHBIX 3KONMOrMYecknx paspelueHnin. CyuiecTeyeT
npobnema HeOAHO3HAYHOrO NMOHUMAaHWA CrneLmanucTaMmmn BCex YpoBHEN UAEN, NPUHLMIMNOB Y
metogos HAT.

. BkntoueHve B roc3agaHue no NpoBeASHNIO NPUOPUTETHBIX (PYHAAMEHTanNbHbIX U
NPVKNagHbIX Hay4YHbIX NCCNeA0BaHNIA TEMATWK, MO SKOSIOTMHYECKON OLEHKE, MHTEHCUBHOTO 3KU-
BOTHOBOACTBA.

. Ocoboe BHMMaHWe yaennuTb:

- TEOPETUYECKUM U 3KCMEePUMEHTarNbHBIM UCCNEAOBaHUSM BCEX SIIEMEHTOB TEXHOMO-
M MHTEHCUBHOMO CBMHOBOACTBA C LIENbIO MOyYeHUst 3HaYEeHWIN YA ernbHbIX BbIOPOCOB 3arpsia-
HSIFOLLIMIX U MAPHVKOBBIX ra30B 4,15 060CHOBAaHNS TEXHONOMMYECKUX HOPMaTUBOB U laHHbIX 1S
WHBEHTap13aLmn BpeAHbIX BbIOPOCOB (B TOM YMCIE, AaHHbIX MO BbIXOAY MUTATESNbHBIX BE-
LLIeCTB C 9KCKPEMEHTaMU B 3aBUCUMOCTU OT YPOBHS NMPOAYKTUBHOCTU, CUCTEMbI COAEPKAHWS,
KOPMITEHMS 3KUBOTHBIX U AP.);

- UccregoBaHNAM M MOCTPOEHMKO MOAENEN NOTOKOB a30Ta U hocdopa Ha pasHbIX 3Ta-
nax Npou3BOACTBa NPOAYKLMU CBUHOBOACTBA C Lienbto 060CHOBaHWS METOA0B ONTMMU3aLMn
3PPEKTMBHOCTM UCNOMb3OBAHUS MUTATEMNbHBIX BELLECTB U CHWKEHUS HEraTUBHOMO BO34en-
CTBUSI Ha OKPYXXatoLLYIO Cpesy.

. PaspaboTka perMoHanbHbIX KOHLEMNLMIA 1 Mporpamm no obpaLleHnto ¢ 0TXo4amm
CEeNbCKOXO3ANCTBEHHOMO MPOU3BOACTBA, NPeayCMaTpUBatoLLIMX CTUMYIIMPOBaHWE Npeanpus-
TUI, OCYLLECTBAOLMX NPUPOAOOXPAHHYI0 LeATENbHOCTE NyTEM BHEAPEHUS HAUITyYLLNX A0-
CTYMHbIX TEXHOMNOINIA;
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. U3sbickaHne drHaHCUPOBaHUS CO3AaHNS «MUMOTHBIX XO3SNCTBY 4N AEMOHCTpa-
yum HOT nHTEeHcmMBHOMO cBMHOBOACTBa B POccun 1 nonyyeHns He3aBUCUMBbIX, JOCTOBEPHbIX
AaHHbIX O NPUMEHSIeMbIX TEXHOMOIUSIX.

B uyenom cnpasoyHnk HOT oTpaxkaeT npumeHsieMble NPY UHTEHCMBHOM pasBeAeHUU
CBWHel npoLecchl, 06opynoBaHme, TEXHUYECKUE U TEXHOSOorMYeckme cnocobbl U MeToAbl, B
TOM YMCHNE NO3BONSAOWME CHUSUTb HEraTMBHOE BO3AENCTBME Ha OKPYXAIOLLYIO cpeay, Cokpa-
TUTb BOAONOTPEONEHNE, NOBLICUTL SHEPrO3thPEKTUBHOCTL U pecypcocbepexxermne. B pesynb-
TaTe aHanuaa TexXHONOrM4eCKMX NpoLeccoB, 060pyAOBaHNs, TEXHUYECKUX CNOCOBOB 1 MeTo-
[l0B, OnpeAeneHbl KOHKPETHbIE PELLEHUS], KOTOPbIE SABNAIOTCHA HaUNyyLLUMMU AOCTYMNHBLIMA TEX-
HOMOTMSIMU MPUY MPOMBILLINIEHHOM CBUHOBOACTBE.

YBepeHHOe pasBuTME COBPEMEHHOTO CBMHOBOACTBA OOYCNOBNMBAaET HOBbIE NMPUOPU-
TETbl, HOBbIE BO3MOXXHOCTM U HOBblE TpeboBaHUS, Takue kak yMeHbLUEHWE BPeAHOro BO3Aen-
CTBME Ha OKpYXaroLLyIo cpeay, bonee athdeKTMBHOE NCMONb30BaHUE pecypcoe, obecneveHme
KOMMOPTHBLIX YCINOBUI COAepKaHUsi CBUHEN.

CospaHne coOTBETCTBYIOLLIErO OTpacneBoro cnpasoyHuka HAT no3sonut onTMmMusmpo-
BaTb AEATENbHOCTb NPEANPUATUIA arpONPOMBILLIIEHHOrO KOMMNNEKca No pasBeeHNo CBUHEN
3a CYET Nepexoaa K BbINOHEHUIO TPeBOBaHMIN, OCHOBaHHBIX HA TEXHONOMMYECKNX Mokasare-
nax HAT, pewmTb 3apaum 3HEpProatPEKTUBHOCTU, UMMOPTO3AMELLIEHNSA Y MOBbILLIEHWNS KOHKY-
peHToCcnocobHOCTU. WX BHEAPEHNE OTPasUTCA HE TONbKO Ha YNy4lleHUN 3KOMOrM4eCcKoro co-
CTOSIHVUSA OKpYXalLlen cpefe, HO U Ha 3KOHOMMKE NPEeANPUSTUAN arpONPOMBILLNEHHOTO KOM-
nnekca, obecneympas Ka4eCTBEHHO HOBbIN NOAXOS, K CENbCKOXO3ANCTBEHHON AEATENBHOCTY.
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MpunoxeHue A
(obsaszarenbHoe)

Cdepa pacnpocrpaHeHus cnpaBouHuka HOT

Tabnuvya A. 1 — Ccepa pacnpocTpaHerus cnpasodHmka HAT

UTC 41-2017

HaumeHoBaHue npoayKuun

HanmeHoBaHue BuAa AeATENbLHOCTHU

OKNA 2 no OK 034—2014 (OKTI) no OKB3 2 OKBIA 2
01 MpoayKUMs 1 YCNyr1 CEnNbCKOro Xo3sincTea M oxoTbl | PasBeaeHune cBuHen 1.46
01.4 >KVBOTHbIE XVBbIE U MPOAYKTHI KMBOTHOTO npouc- | BeipawmsaHue n passeaeHve cBuHen 01.46.1
XOXAeHWS
01.46 CBWHbBW XUBbIE BblpawmsaHne cBuHen Ha MsICO 01.46.11
01.46.1 CBUWHbMW XWBble PasBejeHne nnemeHHoro noronoBbs CBUHEN 01.46.12
01.46.10 CBUWHbY XuBblE [pon3BoOACTBO CNEPMbI XPSAKOB 01.46.2
01.46.10.100 CBWHBM YMCTONOPOAHbIE NNEMEHHbIE [MponsBoacTBO yA06pEeHUA U a30THLIX COEAUHEHNI 20.15
01.46.10.110 CBUHbI B3POCTbIE YMCTONOPOAHbIE NNEMEHHBIE Mpon3BoACTBO ya0OPEHUN XKUBOTHOMO UNU pacTu- 20.15.8
TENbHOro NPOUCXOXKAEHUS
01.46.10.120 MonogHsaK YMCTONOPOAHbIX NNIEMEHHbIX CBUHEN
01.46.10.200 CBWHBM OCHOBHOIO CTaAa, KPOMe YNCTOMOPOAHBIX
01.46.10.210 CBuHbY B3pOCnble OCHOBHOrO CTaga, kKpome YUCTo-
NOpPOAHbIX
01.46.10.220 MonoaHsk CBUHEN OCHOBHOIO CTaga, KpoMe YMCTO-
NMopoAHbIX
01.46.10.400 Cnepma XxpsikoB
01.6 Ycnyrn B obnactv pacTeHVMEBOACTBA U KUBOTHO-
BOACTBA, KPOME BETEPVHAPHbIX yCnyr
01.62 Ycnyrn B o6nactiu xXMBOTHOBOACTBA
01.62.1 Ycnyrn B 061acTu XKMBOTHOBOACTBA
01.62.10 Ycnyru B 06nacTu XXMBOTHOBOACTBA
01.62.10.110 Yenyru no cTMMynvMpoBaHUKD pasBegeHns, pocTa u
NPOAYKTUBHOCTU XKUBOTHbIX
01.62.10.140 Yenyru no cofepaHuio U yXoaYy 3a CenbCKoXo3sii-

CTBEHHbIMW >XUBOTHbIMU
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HaumeHoBaHue npoayKuum

HanmeHoBaHMe Buaa AeATENbLHOCTHU

OKnA 2 no OK 034—2014 (OKTIf) no OKB3[] 2 OKB3[ 2
01.62.10.150 Ycnyrn no 4MCTKE CErnbCKOXO3SINCTBEHHbIX MOMe-
LEHWN
01.62.10.170 Ycnyrn, CBS3aHHbIE C WUCKYCCTBEHHbIM OCEMeHe-
HVEM
01.62.10.190 Yenyru, cBa3aHHble ¢ paboTamu B XXKMBOTHOBOACTBE
npoYune, He BKIOYEHHbIE B APYre rpynnupoBKU
20.15.80 YL06peHUst }XMBOTHOFO UNWU PacTUTENbHOro Npownc-
XOXAEHWS, HE BKIMIOYEHHBIE B JpYr1e rpynnmMpoBKu
20.15.80.110 Ya06pEeHUS XKUBOTHOrO NMPOUCXOXKAEHUS
28.30 MawuHbl 1 obopynoBaHMe NS CEenbCKOro U nec-
HOro X0351CTBa
28.30.34 PasbpacbiBaTeny OpraHuM4yeckux U MUHeparnbHbIX
yaoopeHun
28.30.34.000 PasbpacbiBateny OpraHU4eckux U MUHeparbHbIX
yao0peHun
28.30.86 O6opyaoBaHne Ans CENMbCKOro XO3sIMCTBA, Capo-
BOZCTBA, NECHOro XO3§INCTBa, NTULEBOACTBA UMK
M4YeroBOACTBA, HE BKIMIOYMEHHOE B Apyrne rpynnu-
POBKU
28.30.86.110 Ob6opyaoBaHue AN CenbCKOro XO3SINCTBA, HEe
BKITKOYEHHOE B ApYrue rpynnmpoBkm
36.00.20 Ycnyrn no ouncTke BoA U pacnpeeneHmio Bogbl Mo
BOAOMPOBOAAM
36.00.20.120 Yenyrn no obpaboTke BoAbl ANA NPOMbILLMEHHBIX U

NPOYUX HYXA
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MpunoxeHue b
(o6a3arenbHoe)

NTC 41-2017

MNMepeyeHb MapKepHbIX BEIWECTB U TEXHOSIOrMYECKUX NnoKasarenen

Tabnuvuya b. 1 — lNepeyeHb MapKkepHbIX BELLECTB

Ana atmocde

pHOro Bo3ayxa

Onsa BogHOro o6bLekra

O6bekT . 3ar -
Bua Bo3necTEUS pasHsowee | Bug Bospen 3arpsisHsowee
BellecTBO cTBUs BeLecTBO
Mbinb
Kanwi
Kanbuun
MecTo 3arpysku .
ATMmocdepHbIe Bbl- CTouHblE Hatpun
kombukopma B Mbinb
Gpocol BOZAbI HuTpar-aHnoH
OyHkep
(HuTpaTbl)
CynbdaTt-aHunoH
(cynbdathbl)
Mbinb [MoTepun Kop- Mbinb
AMMUnak MOB HedTenpogykThbl
MeTtaH Mbinb
TpaHcnopTHble ATmMOCdepHbIe Bbl- .
A3oTa okcug, AMMOHUI-NOH
cpeacTea 6pocel MoTtepun
Yrnepoaa okeug Xnopua-aHuoH
HaBo3a
Ceposogopoa (xnopuapl)
Cepbl guokeung
Mbinb
AmMmunak N
HasosoxpaHu- ATMOCEPHbIE Bbl- AMMOHUI-NOH
MeTaH YTeuka HaBo3a
nawa Bpochl Ceposonopon Xnopua-aHnoH
P (xnopwuabl)
Mbinb
AmMmmmnak .
Kanuin
MeTaH .
Kanbuun
A30Ta okcug, N
Harpun
XnBoTHbIE HaBo3s Yrnepoaa okcug HaBos
HuTpar-aHuoH
CepoBogopog
(HuTpaTbl)
Cepbl guokeung
Cynbdar-aHnoH
Mbinb
(cynbgathbl)
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Tabnuuya b. 2a — NepeyeHb TEXHOMOMMYECKMX NoKasaTenen npu BolaeNeHnn CBUHOTO HaBo3a

[vana3soH (3HaveHue)
MpousBoacTBO MpousBoacTBO
TexHonoruyeckui (kr/ronoBy/CYTKH) (m®/ronoBy)
nokasarenb EANHMUA H3MEpeHuA HaBos-
HaBo3 Moua Hble B mecay Brog
CTOKM
CynopoCHbIE CBUHOMATKM 2.4 2.8-6.6 5.2-9 061268_ 1.9-3.3
YpoBHUM exeaHeBHOro | OnopocusluMecs CBUHO- 57 10.2 10.9- 0.43 51-5.8
1 roaoBoOro Npous- MaTKu ’ ’ 15.9 : ) ’
BOACTBA HaBO3A, MopocsTa - oTheMbiLM 1 04-06 | 1423 | %% | 05009
MOYM U HABO3HbIX 0.05
CTOKOB pasfinyHbIMU CBUWHbM Ha OTKOpME (85— _ . 0.09- _
nonoBo3pacTHbLIMU 120 kr) 2-4.1 1-2.1 377 0.26 1.1-31
rpynnamu CBMHeNn CBUHbM HA I(()rT)l(opme (160 HA. HA. 10-13 WA, A
PEeMOHTHbIE CBMHKM 2 1.6 3.6 0.11 1.3

Tabnuuya b. 26 — MNepeyeHb TEXHONOrMYECKUX NOKasaTenen Npy BbiAENEHUN CBMHOMO HaBO3a

[Anana3oH (3Ha4eHue)

TexHONOrMYeCKUmn EAMHMLA M3MepeHns BblaeneHue B HOpMe
nokasarerb u P CraHpgapTHOe IOByxdasHoe
KOpMrieHue KOpPMIIEHHUe
CsuHomartku (kr/mecto 24.6 20.4
ANS XXNBOTHOro/rog)
CTaHaapTHbIi Ypo- MopocsaTa-oTbembin 8- 4.03 3.64
BEHb BblAeneHus 30 kr (kr/1 ron.)
asora (B Kr/mecto)
AN CBUHbW 3a rog CBuHbW Ha oTkopme 30- 146 1212

112 kr (kr/1 ron.)

Tabnuua b. 2B — NepeyeHb TEXHONOIMYECKMX NokasaTernein Npu BbigeneHnM CBUHOrO HaBo3a

[Aunana3oH (3Ha4YeHue)

TexHonoruyeckum BbigeneHue
EauHnua nsmepeHuna Mo-
nokasarenb Ilm Toe6- Yaep- | ®e- 06-
P XaHue | ka- | Moua %
neHue wee
num
CBUHOMATKHU
MoacocHbie 27 0.78 0.35 0.34 | 0.09 | 0.43 55
XonocTele + CynopoCHbIe 133 1.58 0.24 0.79 | 0.55 | 1.34 85
VOOBEHE NOTHE6NE- O6wee / umkn 160 2.36 0.59 113 | 0.64 | 1.77 75
P P Obweslron 365 | 538 | 135 | 258 | 1.46 | 4.04 | 75
HUSA, yaepXaHus U Bbl-
CBUHbU
aenenus docgopa y m
CBUHENI (KI/Ha CBU- OPOCATa-COCYHEI 27 | 025 | 006 |012 | 007|019 ]| 75
HBIO) (1.5-7.5 kr)
MopocsaTa Ha gopawmea- 0.05 | 0.00
. 38
HUM (7.5-26 k) 48 0.157 | 0.097 3 7 0.06
CBUWHbM HA OTKOpME
. . . 63
26-113 k1) 119 1.16 0.43 065 | 0.08 | 0.73
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Tabnuua b. 2r — MepeyeHb TEXHOMNOMMYECKNX NoKasaTenemn npu Bobibpocax 3arpsisHSoLLNX Be-
wecTts B atmocdepy

EavHuua nsmepeHus
. (o6bem n/unu macca
TexHonorn4yeckum
c6poCoB 3arpsi3Hsto- Ounana3soH (3HayeHue)
nokasarenb
LWKMX BELWECTB nocre
OYUCTKU, T/r)
CeuHOBOAuECKOE AmMMUnak 0,41371767 — 0,93210861
npeanpusatue (Bce MetaH 1,680295903 — 4,280374797
WCTOYHUKM BbIOpO- A3oTa okcug 0,016212257 — 0,092957864
coB) Yrnepoga okcug, 0,436249065 — 1,596217169
CepoBogopog 0,022916295 — 0,190972313
Cepbl guokecug 0,042167467 — 0,063236429
Mbinb 0,073125041 — 0,261513984

Tabnuua b. 24 — NepeyeHb TEXHONOMMYECKNX NoKasaTenen npu BbIGpocax 3arpssHAoLLMX Be-
LLIEeCTB B BOAHbLIE OOBEKTDI

EpnHuua nsmepeHus
(o6bem u/unu macca

TexHonornyeckum
c6pocoB 3arpsi3Hsto- Odunana3oH (3HauyeHue)
nokasaresnb
LWMX BELLECTB nocne
OYMUCTKU, Mr/n)
CBuHOBOAMYeECKOE AsoTr 4o 20,20
npeanpusitie (Bce AMMOHUIA-NOH 13,40 — 15,20
WCTOMHUKM BbIOPO- Kanui 8,40 — 45,00
coB) Kanbymn 31,60 — 38,80
Hatpwuia 11,20 — 20,38
HedTenpoaykrbl 0,08 — 0,47
(HedpTb)
HuTtpaT-aHnoH 0,15-1,00
HuTpUT-aHNOH 0,01-0,19
CynbaTt-aHnoH (cynb-

128,10 — 162,80

daTbl)
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MepeueHb HAT, no3BonsiloWMX COKPATUTL IMUCCUN B OKPYXKaKOLL YO cpeny,
noTpebneHue cbipbs, BOAbI, JHEPrUM U CHU3UTL O6pa3oBaHue OTX0A0B

Tabnuua B. 1 — lNepevenb HAT, no3sonsowmx COKPaTUTL SMUCCUM B OKPYXKALLYHO Cpegy,

I'IOTpe6J'IeHI/Ie CblpbA, BOAbI, S3HEPrmm U CHA3UTb O6p83088HI/Ie oTXoaoB

Ne Homep n HaumeHoBaHue HAT Paspen/nynkr cnipa-
n/n BOYHUKA
1 | HOT-1 «Cncrema akonorn4eckoro MeHe KmeHTa» Paspgen 5/n. 5.3.1

HAOT-2 «YnpasneHne matepuarnbHbIMU pecypcamu 1 Hagnexatilas

2 . Paspen 5/n. 5.3.2
opraHusayusi NPoM3BOACTBa NPU pasBefeHnn CBUHEN»

3 | HOT-3 «YnpaBneHue kopmneHvem» Paspen5/n. 5.3.3
HAT-4 «YnpaBneHne cuctemon nNpeaoTBpaLLeHns 3arpsasHeHUi

4 | CTOYHbIX BOA, OT BELECTB, BblaeNSeMbIX NPU XpaHEHUN U NOATOTOBKU Paspen5/n. 5.3.4
HaBo3a»
HAT-5 «YnpaBneHne cuctemon BOAONPOBOAA, NOEHUS XKUBOTHBIX,

5 | Bogononb3oBaHus, yaaneHus, xpaHeHus, nepepaboTku HaBo3a, 00- Paspen 5/n. 5.3.4
pa3oBaHHOro NPU XU3HEAEATENbHOCTU CBUHENY

6 HAOT-6 «YnpaBneHne cuctemon NnoTpebneHus sHepreTuYeckux pe- Pasgen 5/n. 5.3.5
CYpPCOB U 3HEProaPPeKTUBHOCTLION

7 | HOT-7 «3ddekTmBHOE UCNONb30OBAHNE SHEPTUNY Pasgen 5/n.5.3.6

8 | HAT-8 «YnpasneHue cHWKeHnem BbIOPOCOB B atMocdepy» Paspen 5/n. 5.3.7

9 HAOT-9 «CHwxeHWe 3anaxa B pamMmKax CUCTEMbI 3KONOrMYECKoro me- Pasgen 5/n. 5.3.8
HeIKMEHTa»

10 | HOT-10 «Bbi6pockl Nbinmy» Pasgen 5/n. 5.3.9

11 | HOT-11 «YnpasneHne ypoBHEM LLUYyMa» Paspen 5/n. 5.3.10

12 HAOT-12 «KoHTponb knoveBbiX NAapaMeTpoB TEXHONOMMHYECKOro Npo- Pasaen 5/n. 5.3.11
Lecca Ha nNpesnpuaTusx»

13 | HAOT-13 «KoHTponb 1 namepeHune BbIopocos B atmocepy» Paspen 5/n. 5.3.11

14 | HOT-14 «KoHTponb 1 nsmepeHue c6pocos B BOAY» Paspen 5/n. 5.3.11

15 HAOT-15 «KoHTponb 1 oueHKa pacnpocTpaHeHns 4ypHOMNaxHYLMX ra- Passen 5/ 1. 5.3.11
30B»

16 | HAOT-16 «YnpaBneHue cucremon obpalleHns ¢ OTX0zamm» Paspen 5/n. 5.3.12
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MpunoxeHune I
(obasarenbHoe)

OHeproacddekTMBHOCTL

1. KpaTkasi xapakTepucTukKa oTpacrim ¢ TOUKU 3PeHUs pecypco- U 3Hepronorpe6-
neHus

Mpon3BoACTBO NPOAYKLMM CBUHOBOACTBA ABNSIETCA 3Heproemkum. [Ans obecneyenus
XKU3HEAEATENBHOCTU CBUHEN: TEMMNOM, KOPMOM, BO3yXOM, CBETOM, BOAOW, HA NPeanpusTUsX
NCMONb3YHOT: 3NEKTPOIHEPTUIO, NPUPOAHBIV ras, FCM, Boay M NONHOpPaLUMOHHbIE KOMBMKOPMA.
Mcnone3oBarne CBMHOBOAYECKUMUW NPEeanpUuaTUAMM CUCTEeM: Co3gaHUA MUKpPOKnmarta, oTon-
TNEHMA N OXN@XKAEHNSA NPON3BOLCTBEHHbBIX MOMELLEHWIA, MOLMOTOBKM KOPMOB K CKapMJIIMBaHMIO,
a TaKKke pasgadn Kopma, HaBo3oyaneHvs, pasgeneHns Ha opakunm, XpaHeHNs N BHECEHMWSA
B MOYBY, MPUBOAUT K 3HAYMTENbHBIM pacxofam pecypco- U 3HepronoTpebnenus. JetanbHbin
aHanu3 ypoHew notpebnerHns npueseaeH B pasgene 3.

Tabnuua I'. 1 — Pacxop sHepreTnyeckmx pecypcoB Ha CBUHOBOAYECKUX NpeanpuaTuax Pd

. - Pacxo
Ne HaumeHoBaHue €A. usmepe — A =
n/n HUsA MUHUMarbHbLIA | MakCUManbHbIA

MuHUManbHbBIN pacxos 3HepreTu-

kBT
1. YeCKNX PeECypcoB B rog (no npouns- :é;on B 0,005 281
BOACTBY B LENOm)
MakcumanbHbIN pacxos HepreTu-
p A P kBT wron s

2. YEeCKMX pecypcoB B rof ro 0,011 490,5

(MO NPOU3BOACTBY B LIENom) A
3arpaTbl NPMPOAHOro rasa, Bcero 3
3. - M 60553 32382000
4 3atpartsl Ha TCM, Bcero no npoms- e
) BOACTBEHHbBIM Nowagkam

VicmoyHuk: Ha ocHose cbopa OaHHbIX npednpusmull ompacnu

13,8 282000

B cBA3K C 3TUM, HEOOXOANMO BKIKOYEHE MEP MO NOBLILLIEHNIO 3HEProadHEKTUBHOCTH
NPy NPOM3BOACTBE NPOAYKLMM CBUHOBOACTBA.

2. OCHOBHbIE TeXHOSIOrMYecKue NPOLIECChI, CBA3aHHbIE C UCMOMNL30BAHUEM dHEPrn
TexHonorMyeckme npoLeccsl MPOM3BOACTBa MPOAYKLUMM CBUHOBOACTBA CBSA3aHbl CO
3HaUMTENbHBIM VCMOSIb30BAHNEM TEMOBOW M SIIEKTPUYECKON SHEPTUN.

Tabnuua . 2 — [ons NCTOYHMKOB 3HEprun u obliee cpepHee notpebneHne aHeprun aAns
pasnuyHbIX TUMOB CBUHOBOAYECKUX hEPM

AnekrTpo- OG6uee cpegHee notpedneHue
'CM | las
Tunbl CBMHOBOAYECKUX Heprus 3Heprum
npeanpusaTUin % % % kBT u/ npoussoacTBo |KBT 4/ cBUHO-
° ° ° ceuHen fron, marky /ron
C 3aKOHYEHHbIM NPOU3BOA- 76 21 3 48 083
CTBEHHbIM LIMKNOM
[opawmsaHue - oTkopM 86 14 0 25 H.A.
Penpoaykrop 70 30 0 19 (Ha 1 nop./oTbEM.) 403

Wemounuk: BREF (EU), 2015 [63]
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Pacxop 3Hepropecypcos 3aBUCUT OT psifa (pakTopoBs, BNUAKOLIMX Ha ypOBEHb Npom3-
BOACTBA MPOAYKLUMN CBUHOBOACTBA. K HAM OTHOCSTCS: BMA U Ha3HauYeHVe BbipabaTbiBaeMoi
NPOAYKUMM, TEXHUYECKMNIA ypOoBEHb 060pYA0BaHUS, NPUMEHSIEMbIE TEXHOMOMMN, KAYECTBO Chl-
PbSl, HAMNYNA COBPEMEHHBIX CUCTEM YNPAaBMEeHUs TEXHOMNOMMYECKUMU MPOLIECCaMU U T.4.

Tabruua I 3 — CpepHuin rogoeon obbem NoTpebneHns 3nNeKTPOSHepPrun AN PasnmnyHbIX
TUMNOB CBMHOBOLYECKMX MPEANPUSTUA MO BUAAM NCTOYHMKOB 3HEPrOPECYPCOB

ToBapHbIe CBUHOBOAYECKME Npeanpusa-| ToBapHbIE CBMHOBOAUYECKHUE Npea-
THUA C NNIGMEHHLIM PeNpPOAYKTOPOM npuaTus
Texuonol:::::me npo- OneKkTpoaHeprus rcm AnekTpoaHeprus FCM
KBT u\ KBT u\ KBT 4\
KBTu\roa\ 1 EX) % | om1ex| ? |rom1EX| ® [rom1EX| %
KopmneHue 61.31 27.3 0 0 | 2014 | 116 0 0
BeHTUnALMS 95.08 23| 0 0 | 8512 | 491 | 7084 | 812
n oTonneHune
KopmneHue 14.32 6.4 0 0 | 2787 0
Y6opka, xpaeHue u 10.01 44| 0 o | 603
nepepaboTka HaBo3a
O6paboTka HaBo3a 10.06 4.5 0 0 6.03 3.05 0 0
BHeceHne HaBo3a 31.08 13.8| 52.75 100 19.39 11.2 15.08 17.3
OcselleHue 2.85 1.3 6.47 0 0 3.7 0 0
Monoe ::iﬁg”mpes' 224.71 100 | 5275 |100| 173.41 | 100 | 8227 | 100

Uemouruk: BREF (EU), 2015 [63]

3 YpoBHU noTpebneHms

YpoBHW NoTpebneHns 3HEPropecypcoB 3aBUCAT OT TEXHOJOMMYECKMX NMPOLECCoB, dhu-
3MONOrMYECKOro COCTOSIHUSI KUBOTHBIX, MX NMPOAYKTUBHOCTMW, KOHCTPYKTUBHBIX OCOBEHHOCTEN
NOMELLEHNs AR COAEP’KaHUS CBUHEN, CUCTEM CO3[aHWNA MUKpOKnMMara (OTonneHue, BEHTU-
NALUMS, OXNaKAEHNE), CUCTEM KOPMITEHMS 1 MOEHMS, a Takke CUCTEM HaBO30oYyAaneHus.

Tabnuua I'. 4 — PacnpeaeneHue notpedneHns sHeprm AN Kax[oro oravonormyeckoro srana,
Ha TOBapPHOM CBMHOBOAYECKOM NPEANPUATAM C BHYTPEHHUM MIIEMEHHBIM PEMPOAYKTOPOM

MopocsTa Onopocuswm- | Ceutiu CynopocHble |[[pyrue cra
MokasaTenu P ecsl CBUHO- Ha oT- ynop 24 )
OoTbeMbILN CBUHOMATKU aum
MaTKu KopMe
OHepronotpebneHue % 36 22 27 8 7

Hemounuk: BREF (EU), 2015 [63]

Ha ceuHoBOAYECKMX NPEAnpUATUSAX OCHOBHOE NOTpebneHne sHeprm ocyLLEeCTBNSETCS
MPOM3BOACTBEHHBLIX 060PYAOBaHNEM AN 0OeCneveHNst XKU3HeAEeATENbHOCTU U HOPMArbHOro
PM3NOMOrMYECKOro COCTOSHNS XXUBOTHBIX B MPOLIECCE TEXHONOMMYECKOro LKA NMpOU3BOA-
CTBa NPOAYKLMM CBMHOBOACTBA.
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Tabnuua . 5 — [donu notpebneHns sHeprum ANs Kaxgoro TEXHONOrMYeckoro npolecca Ha

CBMHOBOAYECKOM NpeanpusaTn

Momewierne MomeweHune | MomelwweHne | MNMomelweHne
Mokasarenu €A M3Me- | ANA NPOBE- |/ o HOPOCST-| AN OTKOPMA |ANs CYNOPOC-
peHus OeHus ono- N o
OTbeMbIlLEN CBUHEN HbIX MaTOK
poca
OHeprosarpatbl, BCEro «BT.u/ron B
no NOMeLLEeHMIo AN .ro 2682,33 3576.440 2682,33 2682,33
COAEPXKaHWS CBUHEN A

B T.4.: Ha KOPMAEHWe "BT':;?” Bl 402,349 536.466 402,349 402,349
Ha y6opKy "BT':; ;°” Bl 402,349 536.466 402,349 402,349
Ha ocBeLeHMe "BT':;;“ Bl 268,233 357.644 268,233 268,233
Ha oTonneHue "BT':: ;°” Bl 536,466 715.288 536,466 536,466
Ha BEHTUNALMIO KBT':é ;°” Bl 1072,932 1430,576 1072,932 1072,932

HicmoyHuk: Ha ocHose cbopa daHHbIX npednpusmul ompaciu

4 Haunyuwwue AOCTYrNHbIE TEXHOSIOMMW, HanpaBrieHHblIe Ha MOBbIlIEHWEe 3Hep-
roadheKTMBHOCTU, ONTUMU3ALIMIO U COKPalLleHue pecypconoTpebneHuns

MepeyeHb HaUMYYLLIMX AOCTYNHBLIX TEXHOMOMMIA, HaMPaBeHHbIX Ha NOBbILLIEHNE 3HEP-
roaEKTMBHOCTY, OMTUMMU3ALMIO U COKpaLleHWe pecypconoTpebneHns paccmoTpeH no-
Aapo6Ho B pasgene 5.

Tabnuua I'. 6 — MNepeyeHb HaUMyYLLNX 4OCTYMHBLIX TEXHOSIOTN, HaNpPaBeHHbIX Ha NoBbILLe-
HUe 3HeproaEKTUBHOCTM, ONTUMMU3ALMIO N COKpaLLeHKe pecypconoTpebnerus
Ne Pa3pen/nyHkT
n/n cnpaBoYHUKa

Homep u HaumeHoBanue HOT

HAOT-2 «YnpaeneHue marepuanbHbIMU pecypcamn u Hagnexawasa op-
raHvsauus NpousBoACTBa NpY pasBeAEHUN CBUHER»

HAOT-6 «YnpasneHne cucremon noTpebneHna aHepreTuHecknx pecyp-
COB 1 3HEProapPEeKTUBHOCTHIO»

1 Pasgen 5/n.5.3.2

2 Pasgen5/n.5.3.5

3 | HOT-7 «OdpekTnBHOE NCNONB30OBAHNE SHEPTNY Pasgen 5/n. 5.3.6

Yiemoywnuk: BREF (EU), 2015 [63]

5 JkoHoMu4eckue acnekTbl peanusaumm HAOT, HanpaBneHHble Ha MOBbIWEHWe
3HeproadheKTMBHOCTU, ONTUMM3ALMIO U COKPaLLLEHUE pecypconoTpedneHns

MpumereHne HOT npy NPoM3BOACTBE CBUHWUHbLI 38BUCUT OT KNUMaTUYECKUX YCMOBWNA,
MOLLHOCTM CBMHOBOZAYECKOro NPeAnpuUsTUS, aMMOPTU3aLMOHHOMO 3HOCA 3AaHWIN U TEXHOMO-
rmyeckoro oGopyaoBaHnNs. DKOHOMUYECKUA atbdekT oT npumeHeHns HOT Heobxoammo pac-
cMaTpuBaTh B KaXKA0M KOHKpeTHOM crydae. UcnonbaosaHvne HOT 1 METOA0B NO COKpaLLEHNIO
pecypconoTpebneHns noapodbHO paccMOTpeHbl B pasgenax 5, 6.
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6 MepcnekTuBHbIE TEXHONOrMKU, HanpaBrieHHbIe Ha NOBbIWEeHUe 3Heproaddex-
TUBHOCTU, ONTUMU3ALIMIO U COKpPallleHue pecypconoTpebneHus

MepcnekTnBHbIE TEXHOMOMN, HaNPaBIeHHbIE Ha MOBbILLEHNE 3HEPrO3PPEKTUBHOCTY,
ONTMMM3aLNIO U CoKpaLleHue pecypconoTpebnerHus 6onee nogpobHO paccMOTpeHbl B pas-
aene’7.

Tabnuuya I'. 7 — MNepeyeHb NepcnekTUBHLIX TEXHOMNOMMIA, HAaNPaBNeHHbIX Ha NOBbLILLEHWE JHEepP-
roadekTMBHOCTI, ONTUMN3ALMIO N COKpaLLieHWe pecypconoTpebneHuns

Paspgen/nyHKT
Homep u HaumeHoBaHue HOT y
crpaBOYHUKA
MT-1. Cucrema aBTOMATUYECKOrO KOHTPOMSA WU YMNpPaBreHWs CBUHOKOM-
Paspen 7
NNekcom
MT-2. Cuctema aHanmnsa nonoBon 0XOTbl CBMHOMATOK Pasgen 7
MT-3. Cuctema KOPMMEHNS MOPOCAT-COCYHOB Pasgen 7
MT-4. Cucrema XnAKOro KOPMIEHUs ANs BblpalMBaHUS NOPOCAT-OTLEM-
. Pazpen 7
bILLEN
MT-5. Cuctema aBTOMaTMYECKOro KOPMIEHNS CBUHEN Pasgen 7
MT-8. CoueTaHne Guonornyeckon o6paboTkn HaBO3a U yaaNeHNs ammu-
Paspen 7
aka
MNT-7. OtaeneHve dhocdopa Ha OCHOBE MMNCOBOro ocagka Paspen 7
MT-8. Ounctka oTpaboTaHHOro BO3gyxa nog nornom npu cucteme pasme-
p Y. i p p Paagen 7

LeHnA C NONHOCTbIO peLueTHaTbiM NoSIOM

MT-9. Ounctka notoka oTpaboTaHHOro BO3AyXa CUCTEMOW BEHTUNALWW,
pPacnonoXeHHONW Mo YacTUYHO peLLeTYaTbiM NOMoM CO CKpenepom Paspen7
n oTAENEeHNEM MOYN

MT-10. Cuctema pasmeLleHns CBMHEN B 3aroHax € NOYTU HYNEBbLIM YPOB-

Paspen 7
Hem BbIGPOCOB B OKPYXaIOLLYIO Cpeay
MT-11. Kpackn ¢ cogepxaHnem poTokatanMTtuieckoro guokcuaa TutaHa Pasgen 7
(TiO2) Ans HAHEeCEeHNS 3aWUTHOrO NOKPLITUSA
MT-12. Npoyecc n TexHonorMn a4nNa NONHOW riybokon nepepaboTkm cenb-
CKOXO3AUCTBEHHbIX OTXOA0B B 6uonornyeckme yaobpeHusa n aHep- Paspen 7

rmio

JlononHutensHble BUABI AEATENBHOCTU, OCYLLECTBNSEMbIE NPU MHTEHCUBHOM pa3Beje-
HUN CBMHEWN M COOTBETCTBYHOLWME UM cnpasBoyvHukn HAT, onpeaeneHHble pacnopsbkeHnem
Mpasutensctea Poccunckon depepayum ot 31 oktabps 2014 r. Ne 2178-p [13], npuBeaeHbl B
Tabnuue 3.
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Bubnuorpadwusn

1. O BHeceHuM nameHeHun B PegepansHein 3akoH «O6 oxpaHe oKpyxXaroLer cpeabi»
W OTAenbHble 3akoHogaTernbHble akTel Poccuiickon depepaumm [OnekTpoHHbIN pecypc] : de-
nep. 3aKOH P® ot 21.07.2014 Ne  219-93. - Pexum  poctyna:
http:/iwww.consultant.ru/document/cons_doc_LAW_165823/

2. O cTparerM4yeckoMm nnaHvpoBaHum B Poccuinckon depepaumum [OneKTPOHHbIA pe-
cypc] : dpenep. 3akoH Poccuiickon Pefepaupm ot 28 uroHs 2014 1. Ne 172-03. — Pexnm go-
ctyna: http://base.garant.ru/70684666/

3. 06 oxpaHe atmocdepHoro Bosayxa [OnekTpoHHbIN pecypc] : deaep. 3akoH Poccuiz-
ckor degepaumm ot 04.05.99 Ne 96-03. (c nameHeHmamm Ha 13 uions 2015 ropa). — Pexum
poctyna: http://docs.cntd.ru/document/901732276

4. 06 oxpaHe okpyxaroLen cpeabl [OnekTpoHHbIN pecypc] : denep. 3akoH Poccuiickon
$egepayum oT 10.01.2002 . Ne7-®3. - Pexum foctyna
http://www.consultant.ru/document/cons_doc_LAW_34823/

5. 06 yTtBepxaeHun [JoKTpUHBI NPOAOBONLCTBEHHOM GesonacHocTh Poccuiickon depe-
pauum [SnekTpoHHbIN pecypc] : ykas MpesngeHta Poccuiickon ®eaepaumm ot 30 aHeaps 2010
r. N 120. — Pexum poctyna: http://base.garant.ru/12172719/

6. O BHeceHuM MaMeHeHWn B [ocyAapCTBEHHYIO NMporpamMMy PasBUTUSE CEMbCKOro Xo-
35ACTBA U PETYNNPOBaHWA PbIHKOB CEMbCKOXO3ANCTBEHHOM MPOAYKLMN, ChiPbsA U NMPOAOBOIb-
ctBus Ha 2013 - 2020 rogbl [SnekTpoHHbIA pecypc] : noctaHoBneHune Mpasutenscrea Poccun-
cko Pegepauum ot 19 pekabpa 2014 r. Ne 1421. - Pexum poctyna:
http://base.garant.ru/70827272/

7. O HopmaTvBax BbIGpPOCOB BPeAHbIX (3arpAsHAOWMX) BELLECTB B aTMOCEpHbI BO3-
LYX N BpeAHbIX (pU3NYECKMX BO3ENCTBUIN HA HEro (C n3meHeHnamu Ha 14 miona 2017 ropa)
[OnekTpoHHBIM pecypc] : nocraHoBneHwne [pasutensctBa Poccuiickon Pepepauun ot
02.03.00 Ne 183. — Pexxum poctyna: http://docs.cntd.ru/document/901756444

8. O nopsiake onpeaeneHns TEXHONOMMWN B Ka4eCTBE HaumyyLlled OCTYMNHOW TEXHOMO-
rm, a Takke paspaboTku, akTyanmsaumm u onybnvnkoBaHUsi MHPOPMALMOHHO-TEXHUHECKNX
CNPaBOYHMKOB MO HaUyyLLMM AOCTYMHBIM TEXHONOMMAM [ONEeKTPOHHLIA pecypc] : NocTaHoB-
nenue Mpasutenbctea Poccuiickon Peaepauum ot 23.12.2014 Ne 1458. — Pexxum aoctyna :
http://base.garant.ru/70829288/

9. 06 yTBepXAEHUUN KPUTEPUEB OTHECEHUA OOBEKTOB, OKa3biBaOLLMX HEraTuBHoOe BO3-
JeicTBME Ha OKpyXXatoLLyto cpeay, k oobektam I, I, 11l v IV kaTteropuin [DnekTpoHHbIN pecypc]
: noctaHoeneHue MNpaeutenscrea Poccuiickon ®epgepauym ot 28 ceHtabpsa 2015 r. Ne 1029.
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mblwneHHocTn [Teket] / O.C. ByknaruH // Tpyasl FTOCHUTWU. — M. : Pocundopmarpotex, 2015.
—T.121.-C. 39-47.
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