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BBEJIEHUE

B nocnegnee Bpemsi Npou3BOACTBO HABO3a B MUPE YBEIMUMUIIOCH Ha
66% — ¢ 73 no 124 MT, oO6beM BHECEHHOTO B TIoUBY — ¢ 18 mo 28 MT,
a octaBieHHOro Ha nactounie — ¢ 48 mo 86 MT [1]. C 3TuUM CBS3bIBAIOT
YCUJICHHE BPEIHOTO BO3ICHCTBUSL Ha OKPYKAIOLIYIO CpPEeAy, YTO MOTEH-
[UATBHO MPUBOAUT K YKOJOTHYECKUM MpoOIeMaM: 3aKUCICHUIO TTOYBHI,
YMEHBILIEHUIO 030HOBOTO CJIOS, SBTPO(MUKAIINY, YBEIHUSHUIO TAPHUKO-
BOTO 3¢ (eKTa, MOBBIIICHHIO YPOBHS IIyMa M HEMPHUATHBIX 3aaxoB, 3a-
TPSA3HEHUIO OKPY)KAFOIIEH Cpefbl TSKEIBIMH METaJUTAMUA W TIECTHIIH/IA-
MU, paCIpOCTPaHEHUIO TTATOTEHOB.

B Poccuu gestensHOCTh MIPeNpUATHI B CBUHOBOACTBE U MITHUIEBOJ-
CTBE KaK TOAOTPACISIX >KMBOTHOBOJCTBA C HAUOONBIIMMH OOBEMaMH
pou3BojicTBa mpoaykuu (3a 1992-2020 rr. mpou3BOACTBO CBUHUHEI B
cTpaHe BbIpocio B 1,54 pasa, msica nTuibl — B 3,3 pa3a) Takke OKa3bIBaeT
HEraTUBHOE BIIMSHUE HA OKPY)KAIOIIYIO CPEIy, CBA3aHHOE C YTIIIN3aIlH-
el bonpmmx 00BeMOB HaBo3a U momeTa (o 100 ThIC. T B TOXI Ha OTHOM
npeanpuatun) [2, 3].

OCHOBHBIM HalpaBICHUEM HKOJIOTHYECKON ITOIUTHKU KaK B MHUPE,
TaK U B COBpeMeHHOI Poccuu ABisieTCs 3alMTa OKPYKaIOIIEH Cpebl OT
3arpsisHeHus. llpakTndeckas peanu3anus AAHHOTO HANpaBICHUS B ycC-
JIOBHSIX WHTEHCU(DHUKAIINA CEITLCKOXO3SHCTBEHHOTO MPOU3BOCTBA MPEJI-
CTaBIISIET COOOH CIOKHYIO 3a]1a9y, TECHO CBSI3aHHYIO C TEXHOJIOTHIECKIM
pa3BHUTHEM KHBOTHOBOJICTBA.

IIpunumaeMbie Mepbl MO 3alIUTE OKPYXaIIIEeH cpeabl B rocyaap-
cTBax-ujieHaxX EBpomeickoro coro3a TpHWBENIW K CHIDKECHHIO O0OIIero
OamaHca a30Ta 3a MOCJEIHUE ACCITUICTHS, OfHAKO 38% TMOCTYIIICHHS
a30Ta Mo-TpeXkHeMy mpuxoauTcs Ha HaBo3. B EC 65-75% cenbckoxo-
3STICTBEHHBIX TTOYB MPEBHIMNAIOT KPUTHIECKOE 3HAYCHNE a30Ta B IIOBEPX-
HOCTHBIX Bofax (2,5 mr N/i), BBIIIe KOTOPOTO BOSHUKAET IBTPOPUKAITH.
Oxomo 21% cenbCcKoX03HCTBEHHBIX TIOYB B EBpoIie mMeroT ypoBHU CO-
JIepKaHMsI KaJMUs BBIIIIE HOPMAaTHBHBIX 3HAUYEHUH [4].
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B Poccuu ¢ 2014 1. Gonblioe BHUMaHUE yIENsSeTcsl SKOIOTHIECKU OpH-
CHTUPOBAHHBIM TEXHOJOTUAM, MIEPEXOTYy Ha HOPMUPOBAHHUE JTOITYCTUMOIO
BO3ICHCTBUS Ha OKPYKAIOIIYIO CPEely Ha OCHOBE [TOKAa3aTesIei HarTy X
noctynHbix TexHonoruit (HZT), koTopble B COOTBETCTBUH CO CTaHIIAPTOM
[S] ompenenstoTcsl KaK TEXHOJIOTHH TIPOU3BOJICTBA MPOAYKIHH (TOBApPOB),
BBITTOJTHEHHUS pa0OT, OKa3aHUs YCIIyT, ONpeielisieMbIe Ha OCHOBE COBPEMEH-
HBIX JOCTH)KCHUHN HAYKU U TEXHUKU U HAMITYUYIIETO COYCTAHUSI KPUTEPUCB
JOCTHKEHUS OXPaHbl OKPY>KAIOLIEH Cpebl IpU YCIOBUY HATUYUS TEXHU-
YECKOM BO3MOXKHOCTHU UX NMpuMeHeHus. [IpaBoBasi 0CHOBA HKOIOTUYECKOM
MOJICPHU3ALIMN YKOHOMUKU U CHHKEHHSI YPOBHS 3arps3HEHUSI OKPY>Kalo-
et cpeasl Ha ocHoBe BHeapeHust HIAT onmupaercs na deaepanbHblil 3a-
koH oT 21 utonst 2014 1. Ne 219-®3 «O BHecenuu usmenenuit B denepaiib-
HBII 3aK0H «O0 O0XpaHe OKPYKaIOIIel Cpeiby U PSJ MPABUTEIIHCTBEHHBIX
MMOCTAHOBJICHUH, PACTIOPSHKCHUH W HAIMOHAIBHBIX CTAaHAApPTOB CEPUH
«Haunyyiye 10CTyHbIE TEXHOIOTHI [6-9].

UccnenoBanus u npaktuka npumenenns HJIT 3a pyOexom moxa-
3BIBAIOT, YTO YAYYIIEHHE JKOIOTHYECKOH O0O0CTaHOBKH B Poccuiickoit
denepanii BOBMOXXHO JIOCTHYB ITyTeM aJalTalld ITOJIOKUTEIEHOTO
OTBITa €BPONEUCKHIX TOCYIapCTB K YCIOBHSM MPOU3BOACTBA B Poccum.
N3menenus 3akononarenbctsa B oTHomieHMM HJAT opuenTupoBaHbl Ha
HOPMBI €BPOIEUCKOro mnpasa, B yacTHocTu JupekrtuBsl EBpomneiickoro
[NapnamenTta u CoBera EBpomneiickoro Coroza 2008/1/EC ot 15.01.2008
«O KOMIIIEKCHOM TPEeNyNpeXIeHNH W KOHTPOJIE 3arpsi3HEHUil» wu
2010/75/EC ot 24.11.2010 «O mpOMBIIIIEHHBIX SMUACCHAX (KOMILIEKC-
HOE MIPeIyNPEXISHIE U KOHTPOJID ).

B 2017 1. Obu1 OATOTOBJIEH W yTBEpkAeH 51 MHPOPMAIMOHHO-TEX-
Hruecknit crpaBognuk mo HJT (UTC HAT), B Tom umcne 5 B chepe
AIIK. HopMaTUBHO-TEXHUYECKHE TPSOOBAHUS TI0 DKOJIOTH3AITHN CBHHO-
BOJCTBA U IrruieBoacTBa Osuti n3iioxkensl B UTC 41-2017 «HTEHCUB-
Hoe passenenne cBuHei» m UTC 42-2017 «aTeHCHMBHOE pa3BeacHUE
CEeJTHCKOXO3STMCTBEHHON NTHIB. C y4eTOM HaKOIUIEHHOTO OTbITa U H3-
MEHEHH HOPMaTHBHO-TIPABOBHIX JOKYMEHTOB Ha3peia HeOoOXOAUMOCTh
akTyanm3anun nanaeix UTC.

B cBs3u ¢ 3THM TIpencTaBiAeT MPAKTHYECKUH WHTEPEC aHAIN3 TeX-
HOJIOTHYECKOTO Pa3BUTHS CBMHOBOJCTBA M NTHIEBOACTBA B Poccuu u
3a pyOCIKOM TIPH peam3aIlii MOACITH KOJIOTHYESCKOTO HOPMHPOBAHUS
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arpoIrpoMBIIIUIEHHOTO KOMITJIEKCAa C YYETOM KOHLENIIMK HAaWITyqIIuX J10-
CTYIHBIX TE€XHOJOTUH, Pe3ylbTaTbl KOTOPOrO MOTYT OBITH MCHOJIb30Ba-
Hbl 1pu axktyanusanuu MTC-41 «/HTeHCUBHOE pa3BefeHHE CBUHEW» U
UTC-42 «uTeHCUBHOE pa3BEelICHUE CEIbCKOXO3SIICTBEHHONW MTULIBD) B
COOTBETCTBMHU ¢ pacrnopstkeHueM llpaBurtensctBa Poccuiickoit denepa-
uuu ot 30 anpens 2019 . Ne 866-p. Axryanuzanus cnpaBounuko H/(T
B ctepe AIIK cormacHo rpaduky, YTBEpKICHHOMY paclopsiKeHHEM
[IpaBurensctBa Poccuiickoit @enepaunn ot 30 anpena 2019 . Ne 866-p,
HameueHa Ha 2023 r.

Amnanutnyeckasi nHGOpPMaLys, NpeACTaBICHHAs B JaHHOM H3JaHUH,
OyzneT comelcTBOBaTh MOBBILMICHUIO ONEPATHBHOCTH M Ka4deCTBY paspa-
0oTku npoekToB aktyanuzupoBanubix UTC H/T.




1. OBHIAS XAPAKTEPUCTUKA COCTOAHUA
MMOJOTPACJIEH JKUBOTHOBOJICTBA

1.1. CoBpeMeHHO€E COCTOSIHME CBHHOBO/ICTBA

B mocnennue rompl cBHHOBOACTBO B Poccun auHaMUYHO pa3BUBa-
eTCsl, SIBISIETCS KOHKYPEHTOCIOCOOHBIM KaK Ha BHYTPEHHEM, TaKk W Ha
BHEIIHeM pbIHKaX. [lo oObemMaM mpon3BoicTBa CBUHHHBI Poccus Haxo-
JIUTCS Ha IIECTOM MecTe B Mupe. 3a nepBbiil kBapTan 2022 . mpou3Bo-
CTBO CBHHHUHBI B CEIILCKOXO3SHCTBEHHBIX NPEATPHUATHIX YBEITHUMIOCH
Ha 67,5 Teic. T — Ha 5,8% OonbIle, yeM 3a aHanorudHeni mepuox 2021 r.
[10].

B 2020 . mpon3BoaCTBO CBUHEH Ha yOOii (B KHBOW Macce) B XO3si-
CTBax BCEX KaTETOpUd TOCTUIIIO 5,5 MITH T, 4yTO Ha 8,8%, unu 441,1 ThIC. T,
Boime ypoBHs 2019 1. [lonst mpou3BOACTBa CBHHUHBI B O0IIEM 00beme
MTPOM3BOJICTBA CKOTA M MTHUITHI HA YOOIl (B KHBOW Macce) B TOM K€ TOILy
cocraBuia 35% (tabx. 1.1), 8 2021 r., o nporHo3y HanuonansHoro co-
[03a CBHHOBOOB, OHA cOCTaBUT 37%.

PocT mpousBoncTBa cBUHEH Ha YOOI B pernoHax 00ecTednBaeTcs NH-
TEerpUPOBAaHHBIMU (POPMHUPOBAHUSIMH, B KOTOPBIX PEANH3YIOTCS KPYITHBIE
WHBECTHUIIMOHHBIC TTPOEKTHI. YBEINYCHNE JOIN WHTEHCUBHOTO ITPOMBIIII-
JIEHHOTO MTPOU3BO/ICTBA CBUHHUHBI, IPOUCXOJIAIIEE B CTPYKTYPE €€ MPOu3-
BOZICTBA, ¢ 2005 . CBsI3aHO CO CTPOUTEIHLCTBOM U BBOJIOM B OKCILTYaTaIIUIO
HOBBIX U MPOMIE/IINX KATUTAIBHYIO PEKOHCTPYKITIO U MOJIECPHHU3AIIHIO
npennpusatuii. 3a 2015-2020 rr. BBemeHo 145 HOBBIX 00BEKTOB, 40 —
PEKOHCTPYHPOBAHO W MOJIEPHU3UPOBAHO, JOTIOTHHUTEIBHOE TMPOU3-
BOJICTBO MsCa CBWHEH 3a YKa3aHHBIM IMEPHOJ COCTaBHIO 465,5 THIC. T
(Tabm. 1.2).
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Tabmuua 1.2

MNpoun3BoacTBO CBUHEN HA yO6OM (B )KMBOW Macce)
Ha BHOBb NOCTPOEHHLIX U MOAEPHU3UPOBaHHLIX CBUHOBOAYECKNX
ob6bekTax [11]

[Tokazarenu

2015

2016t

2017 r.

2018 .

2019 .

2020 .

Yuciao 00bEKTOB:
BBEJEHHBIX HOBBIX

28

32

27

19

22

17

PEKOHCTPYHPOBaH-
HBIX U MOJICPHU3H-
POBaHHBIX

10

10

[TponsBoacTBO CBUHEH
Ha yOOH, ThIC. T

77,2

138

63,1

47,5

78,1

60,3

O0BeM ITPOU3BO/ICTBA
CBUHCH Ha y0oii 3a
CUCT, ThIC. T
PEKOHCTPYKLIUH
U MOJICpHH3ALUH
00BEKTOB

2,8

0,8

8,9

3.4

3,1

7,4

BBOJIa HOBBIX,
PEKOHCTPYKLIUH U
MOZIEpPHHU3AINN HMeE-
FOIINXCS

79,9

138

54,2

44,1

81,2

67,7

JloIist TOTIOIHUTETh-
HOTO [IPOM3BOJICTBA
HA MOCTPOCHHBIX, pe-
KOHCTPYHPOBAHHBIX U
MOJIEPHU3UPOBAHHBIX
00BeKTax B 00IIeM
00beMe IPOU3BONICTBA
CBUHEH Ha yoOoii, %

3,2

1,6

1,2

[To mamrpM HalmmoHaNBHOTO CO¥03a CBHHOBONOB, JOJS ITPOMBIIII-
JIEHHOTO TPOM3BOJICTBO CBUHUHBEI B POCCHH HEYKIIOHHO yBEIMYHUBACTCS

(puc. 1.1).

Homns TOII-20 xoMmaHUH-TIPON3BOANTENEH CBHHUHBI B CEKTOPE TIPO-
MBIIUTEHHOTO cBUHOBO/CTBA B 2021 1. octuria 73,7% (tabm. 1.3).
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%
100

89,3 90

[ — [ors NPOMBILLIEHHOTO NPOU3BOACTBA OT obLuero, %
Puc. 1.1. lunamuxa passumusi npomMuliieHH020 NPouU3o0Ccmea CeUHUHbL
(* paccuumano asmopamu no danvin HCC)

Tabmnwuma 1.3

KpynHenwmue nponsBoauTenu cBMHUHbI B Poccuiickon ®eagepauum
no utoram 2021 r.*

[Tpou3sBoiCTBO Jlonst B 061em
O CBHHHHEL Ha y0oii| 00beMe HpOMBILII-
B )KUBOW Macce, | JICHHOTO MPOM3BO/I-
ThIC. T** cTBa B PO*** %
AITX MUPATOPT 555,2 11,2
AO «Cubarpo» 365,7 7,4
000 «BenukoxyKkCKuii CBHHOBOTUC-
CKHUH KOMILICKC) 309,2 6,2
I'K «PycArpo» 308,6 6,2
I'K ATPOBKO 274,3 5,5
000 «I'K Arpo-benoropbe» 253,6 5,1
00O «ArponpoMKOMILIEKTALUS 245,3 5,0
I'K «Yepku3oBo» 241,6 4,9
00O «Ymnpasisitonas KOMIIaHUs
PBITN» u CIT® 238.,4 4,8
Arpoxonauar « TannHay 130,4 2,6
«ATPOKOMIIJIEKC»»
um. H.U. Tkauera 111,0 2,2
000 «Arpodupma Apuant» 97,0 2,0
ABK «Dxcumay 96,3 1,9
00O «bamkupckast MICHasE KOMITaHUSD) 78,7 1,6
000 «benrpankopmy» 69,5 1,4




Ipooonacenue maén. 1.3

[pou3BOACTBO Jlonst B 061eM
CBHHUHBI Ha YOOI | 00beMe IPOMBIII-
Opraanzanus .
B JKMBOM Macce, | JIEHHOTO TPOM3BOJI-
ThIC. T** cTBa B PD*** 0
000 «Kol[IUTAHU A 60,1 1,2
000 «Kamckuii bekony 59,6 1,2
00O CIIK «3BeHUTOBCKHIN 54,0 1,1
T'K «KKOCMOC I'PYIIIT» 51,3 1,0
ArpoxonauHr «OXOTHO»
(000 «/Ipyxdar) 49,1 1.0
Wroro 20 kpymHEHIINX TpeATpUATHI 3649,0 73,7
OcraJibHbIC 1299,0 26,3
OO6muii 00beM MPOMBIIIITIEHHOTO TPOU3-
BOJICTBAa CBUHUHEI B PD 494 Q% *** 100

* Tlo nanubiM KoMnanuii Ha 31.01.2022, Britoyast npuodpetenus B 2021 1.

** CorracHo mpuka3y Poccrar Ne 429 or 31.07.2019 «IloronoBbe CKOTa, MPOM3BEIECHHOTO

Ha yOoii, HCUHCIIAeTCA KaK CyMMa CKOTa, IPOJAHHOTO Ha yOOoi, M CKOTa, 3a0HTOrO B XO3siicTBE»

(bopma Ne 24-CX).

*#% [IpOMBIIIEHHOE TIPOU3BOJICTBO CBHHUHBI B PD BKito4aeT B ceOst 00bEMBI IPOU3BOJICTBA

B CXIT u K(D)X.

*#%% TIpenBapurenbHble 1aHHbIe Poccrara.

OTtMeuaeTcst yBeTMUCHNUE 10TH IPEANPUATHI, 3aBEPLIMBIINX WU Ha-
XOISIIUXCSI B IPOLIECCEe MOACPHHU3ALMHU 10 MPOrpaMMaM yCKOPEHHOTO

nMItopro3amenieHus (tabmn. 1.4).

Tabmuma 1.4

CermeHTaums oTe4eCTBEHHbIX CBUHOBOAYECKNUX npep,npmlmﬁ
no TeXHN4YeCKOMY U TeXHOJTOrM4eCKoOMy ypOBHI-O*

Jomst 00beKTOB, %
Io crapble | HOBBIC, PEKOHCTPYHUPOBAHHEIC  MOACPHU3UPOBAHHBIC
A HpEIIpys- | B 3aBHCUMOCTH OT COCTOSIHYSI HHBECTUIMOHHOH (ha3bl
TS OKOHYEHA cepennHa Hayajuo
2019 12 45 25 18
2020 11 46 19 24
2021 (omenka) 8 49 20 23
2022 (mporuo3) 49 20 25

* [lanusie HCC.
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[IpousBoacTBeHHas cedectonMocTh (6e3 amopTH3auuu U (GuHaHCO-
BBIX PAacX0Z0B) HAa HOBBIX M PEKOHCTPYHPOBAHHBIX MPEANPHUITUIX HUKE
[0 CPaBHEHHIO C ce0ECTOMMOCTBIO TIPOU3BOJCTBA CBUHMHBI HA CTAPBIX
npeanpuatusx (tadm. 1.5).

Tabnuma 1.5
CpenHeronoBas Npon3BoACTBeHHas ce6eCTOMMOCTb CBUHUHbI

Ha OoTe4YyeCTBeHHbIX NpeanpuaATnUAX
6e3 amMopTusaumm n (*)VIHaHCOBbIX pacxonoB*

CpenHeronosasi MpOU3BOACTBEHHAS ce0eCTOu-
MOCTb CBHHUHBI, PyO/KI' JKHBOH Macchl Croxusuascs
CpezHero-
HOBBIE, PEKOHCTPYHPOBAHHBIE U MO-
Ton crapsble JI0Bas [IeHa
e JICPHU3MPOBAHHBIC B 3aBI/1cm/£o((1:)TH OT | | poma bes
pustTI COCTOSIHUS MHBECTUIIMOHHOM (hasbl HJIC, py6/xr
OKOHYEHA | CepeiuHa HAJaIo
2019 88 65 65 65 86
2020 96 74 74 74 86
2021 (omenka) 103 80 80 80 100
2022 (mporuo3) 108 90 90 90 90

* Tauusie HCC.

Pocty npousBoacteennoit cedbecronmoctu B 2021 1. Ha 25-30% cmo-
coOCTBOBAJIO YBEITMYCHNE 3aTpaT Ha 36pHO- U BATFOTO3aBUCHUMBIE KOMITO-
HEHTBI KOpMOB. IIpu coxpanenuu cinoxusuieiics cutyauuu B 2022 1. pocT
ce0eCTOMMOCTH MOXKET JOCTUTHYTh 35-40%, 4TO 3aTpyAHUT MOralieHue
KpPEUTOB MPEANPUATHAME, HAXOASIUMUCS B Ha4alle U CepelnHe WHBe-
crunrioHHon ¢aszer: 1o onenke HCC B 2019 1. ux 6pu10 43%, B 2022 1.
nporaosupyetcs 45%.

[Ipu rocynapcTBeHHOM noaepxke npeanpustuid B nepuoa ¢ 2015 no
2020 1. TPOU3BOICTBO CBUHUHBI B MIPOMBIIIIIEHHOM CEKTOpPE YBEIHUYH-
nock Ha 1734,8 THIC. T.

Hecmotpss Ha AWHAMUKY CHIDKCHHS YHCIIAa HOBBIX M MOJEPHH3H-
POBaHHBIX OOBEKTOB B CBHHOBOJCTBE, MPOM3BOJICTBO MsCa YBEITUYH-
BAeTCS 3a CYET TOBBIMICHUS NMPOAYKTUBHOCTH CBUHEH W YBEIHUYCHUS
YUCIICHHOCTH TOTONOBBs (Tadm. 1.6) — 3a 2005-2020 rr. Gonee uyem
Ha 12 MITH TOJI0B.

OtmeuaeTcss Tak)Ke HEPaBHOMEPHOE pa3MEIIeHHE MOTOIOBbI IO
(dhenepanbHbIM OkpyraMm Poccum: mamOombimas wwcieHHOCTs B 2020 T
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3aukcupoBana B LlenrpamsHom (13,4 muH ronos), IlpuBomkckom
(3,96 mun ronoB) u Cubupckom (2,45 MIH T0JI0B) (enepaibHbIX OKpY-
rax. B coorBercTBuM ¢ peiiTuHroM 1o norojosbsto B 2020 I. B Tpex oKpy-
rax-Jpjiepax coaepxkurcs 76,8% CBUHEH.

HanGosnpime n3MeHeHus 10 YUCIICHHOCTH TIOTOJIOBbSI CBUHEH 32 IepH-
o ¢ 2005 mo 2020 . B x03s1iicTBaX BCEX KaTeropuii, mo nanubiM Poccrara,
oTMedaroTcs: yBenuuenue — B LlentpansHom (B 5,1 pasa), CeBepo-3amnan-
HOM (B 4,78 paza), JlaneHeBocTOouHOM (B 2,2 paza) u CeBepo-KaBkazckom
(na 414,6 TbIC. TOI0B) (henepabHBIM OKpYyTrax, yMeHbleHue — B HOxHOM
¢benepanbHOM OKpyre (B 2,2 pasa). B ocTaibHBIX pernoHax yBelnueHHE
MIOTOJIOBbsI CBUHEH HE3HAUUTEJILHO (MEHEe YeM B 2 pasa).

[Inemennas 6a3a cBuHOBOnCTBA Ha | ssHBaps 2021 . chopmupoBana
BOCEMbIO IOPOJIAMH U OTHUM THIIOM (BEPXHEXaBCKUI) MOPOJIBI JTaHApac,
KOTOpPBIE Pa3BOISATCS M COBEPLICHCTBYIOTCA B 56 IUIEMEHHBIX 3aBOJaX M
48 miueMeHHBIX penpoayKropax. B CTpyKType IIEMEHHOTO HOTOJIOBbS
CBMHOMATKH KPYIHOI 0enoil mopoxsl coctaBisitor 57,77%, nanapac —
18,32, fiopkmmmp — 17,29, mopok — 5,93%, Ha ocTalbHBIE TOPOJIBI (CKOPO-
crieniasi MsICHasl, TMBEHCKasl, IbeTPEeH, MUBWIIbCKast) puxoautcs 0,69%.
B nonosnHeHue K IIEMEHHOMY B IOJIb30BAaTEIbCKOM CBUHOBOACTBE pa3-
BOJISAT JIBE TIOPOJIBI — ANTANCKYIO MSCHYIO U KOPOTKOYXyto Oemyto [14].

Tabmuma 1.6
Pa3wmelueHre NoronoBbsA CBUHEN
no deaepanbHbIM okpyram Poccuinckon ®epgepauum [12, 13]

IloronoBbe CBUHEH, ThIC. TOJIOB
: : E
X = X = X N
Deepartb- % = %8 % = %8 § & Eg
mit okpyr | 20051 |8 8| 2 2015n & 8|28 2020 |§EEB
s322  |eglel  |Egi:
I =T E -
= = =
Poccuii-
ckas dene-
parust 13454,9 | 100 21405,5| 100 25850,1 | 100
LenTtpasns-
HBIN 2641,7 |19,6| 3 | 9647,8 (45,1 1 |13417,5|519] 1
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Ipooonacenue maobn. 1.6

IloromoBre CBHHEH, THIC. TOJIOB
: : E
o\° (=3 °\° 2 o\c [
Degepalib- % 5 Eg g o ‘Eg g o Eg
HBIM OKpyT | 2005 . \g é E % 2015 . Lg é E % 2020t L% é E %
g 2|3 E g 2|8 2 5 5|8 8
ol & © S|l o o o o
= T & =T g -
= = =
Cesepo-
3anaHbIi 4523 341 6 13835 1 6,5 | 6 | 21642 | 84 | 4
FOxnbII 3197,0 |23,8] 2 14237 | 6,7 | 5 1432,2 | 5,5 6
Cesepo-
Kagxkas-
CKHUU - - 8 463,8 | 2,2 | 8 4146 | 1,6 | 8
ITpuBomx-
CKHI 3765,6 |28,0| 1 37589 [17,6| 2 | 3963,5 | 153 | 2
VYpanbckuit | 7689 571 5 14547 | 6,8 | 4 | 1523,6 | 5,8 5
Cubupckuii | 2415,1 | 17,9 4 | 2704,2 |12,5| 3 | 2453,1 | 9,6 | 3
JlanpHEBO-
CTOYHBIN 2143 1,6 | 7 568,9 | 2,6 | 7 4815 | 1,9 | 7

HaubGonpmmmii yaensHbIi BeC B CTPYKType MaTOYHOTO MTOT0JI0Bbs Poc-
cuiickoit denepauy NPUXOAUTCS HA KPyNHYI0 Oenyro nopony (53,7%)
u opoxy Hopxkmmp (21,4%) (Tabm. 1.7) [14].

Tabmuma 1.7

CTpyKTypa MaTO4YHOIO NOrofioBbSi OCHOBHbLIX NMOPOA CBUHEMN,
pa3sBoaMMbIX B NNeMeHHbIX xo3ancTBax Poccuinckon ®egepauum, %

ITopona Ha mauano 2017 r. Ha nmavano 2021 r.
Kpymnnas Genas 53,4 53,7
Hopximp 17,4 21,4
Jlannpac 21,7 18,9
Jopok 5,9 5,2
OcrajbHbIe 1,6 0,8

3a 2016-2020 TT. MOBBICHJIMCH ITOKA3aTETH BOCIPOM3BOAUTEIHLHOM
CITIOCOOHOCTH CBUHOMATOK (Tabm. 1.8).
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Tabmuua 1.8
DMHaMMKa BOCnpoun3BoguUTeribHbIX Ka4eCTB CBUHOMATOK,
BKno4yasd nepBOOMNOpPOCOK

Tokasatenu \ 2016, \ 2020 1.
Ilo cmpane
MHorormioaue, rojaoBbI 12,5 13,9
B Bo3pacre 30 gneii:
YKCIIO TOJIOB 11,5 12,7
Macca raesja, Kr 92,3 100,2
Ilnemennsie 3a600bt
MHororIoaue, rojg0BbI 12,8 14,2
B Bo3pacre 30 aneii:
YHCJIO TOJIOB 11,5 12,9
Macca ruesza, Kr 94,6 101,4
IInemennvie penpodykmoput
MHororroaue, rojI0BbI 12,1 13,4
B Bo3pacte 30 nueii:
YHCJIO TOJIOB 11,2 11,2
Macca raeszia, Kr 89,7 98,1

OO01ee KOMMYECTBO OCHOBHBIX M MPOBEPSEMBIX CBUHOMATOK B IIJIe-
MEHHBIX X03sHcTBaxX cocTapiseT 115,9 Teic. Uccnenoanns BHU U mem
moka3zand, 4to B iepuo ¢ 2011 1. mo 2021 1. ¢ yBenndeHneM o01ei gunc-
JIEHHOCTH CBHHOMATOK B X0O3HCTBaX BCEX KaTeropuii boiee ueM B 2 pasa,
HX KOJMYECTBO B IJIEMEHHBIX XO3SUCTBAaX YBEJMYWIOCH Bcero Ha 10-
38%. YaenbHbII BeC IUIEMEHHOIO YUCTOIIOPOAHOIO ITOTOJIOBbS B CTPaHE
cocTaBIseT Jub 7,3% mpu MUHUMaIbHONH HOpMe 15-16%. D10 yKka3bl-
BaeT Ha ACHUIIUT IUIEMEHHOTO TTOTOJIOBRSI CBHHOMATOK — Ooiree 100 ThIC.
TOJIOB U Ha TO, YTO BOCIIPOU3BOJICTBO CTaJ] YNCTOIIPOPOIHBIX KHUBOTHBIX
B TIOJIH30BATENIECKOM YaCTH CBUHOBOJCTBA B 3HAYUTEIHHON CTENIEHH TPO-
M3BOJINTCS 33 CUET CAMOPEMOHTA U UMIIOPTHPYEMOTO TIOTOJIOBBSI.

YBenu4yeHne OoroI0Bhsl CBHHOMATOK CITEITHAIN3UPOBAHHBIX MSCHBIX
MTOPOJ TIO3BOJIMIIO PEMINTh TpobiaeMy neduiuTa B OT€4€CTBEHHOM CBH-
HOBOzACTBE. OJTHAKO OHO OTCTAET OT POCTa YHCIEHHOCTH CBHHOMATOK B
X035IUCTBaX BCEX KaTeropHil.

CTpykTypa 4YHCICHHOCTH CBHHOMATOK B IUIEM3aBOAAX M IUIEMpe-
MIPOAYKTOpax B pasmepe 55,1 TvIc. TONMOB, cocTamsromas 3,5% oobmeit
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YUCJICHHOCTH CBHHOMATOK B XO03sicTBax Bcex karteropuii B 2020 r,
BKJItouaeT B ceds snanapac — 22,0 Teic. ronoB, Hopkmup — 26,1 ThIC.,
JIOPOK — 6,6 ThIC. TosIoB. Takoe cooTHOLIEHNE TOPo ] (HOpKIIKp + JaH-
pac K IIOPOK) YKa3bIBaeT HA TO, YTO OOJIBIIWHCTBO THOPUIHBIX MTOPOCIT
MOJIYYAIOTCSl OT JBYXITOPOJHOIO CKPEIIMBAHUS B PELUIPOKHBIX Bapu-
aHTaX C UCIOJIb30BAHUEM XPSKOB U CBHHOMATOK TOPOJ] KpyIHas Oenas,
Hopkmup U JaHapac. [is BegeHUs! CEIeKUUU MO KIACCUYECKOM cxeme
(Toy4eHne TPeXImopoIHbIX THOPUIOB) YNCICHHOCTh CBHHOMATOK MTOPO-
JIbI JFOPOK JIOJDKHA OBITh KaK MUHUMYM B 2 pa3a OoJblIIe.

JlocTaTouHO BBICOKME TEMITBI TIPOM3BOJCTBA CBHHEW Ha yOoii
B 2020 r. momkHBI ObLTH OBI coxpanuThest B 2021 . OqHako, 1o mpe/Ba-
putenbHoOI oneHke HarmonansHoro coro3a ceuaoBozoB (HCC), B 2021 1.
MPUPOCT MPOU3BOACTBA CBUHUHBI COCTaBMI 23,4 THIC. T B KUBOM Mac-
ce (tabm. 1.9): 3a sHBapb-ceHTAOPh 2021 T. B CeMbX030pTaHU3aIUAX OH
OKa3aJICsl caMbIM HHU3KHM 3a IOCJIEIHHUE IECATh JeT U coctaBuia + 0,5%.
[IprunHa — KOMIIEKC 3MU300THYECKUX MPOOIEM Ha TPEAPUSTHIX.

Ta6numa 1.9

MpousBogcTBO cBUHUHBLI B Poccuitickon ®epepauum 3a 2021 r.
B XXMBOM Macce, ThbiC. T

SIHBapb-/IeKa0Ops | l3MeHeHwe, THIC. T

TIpexnpusitust SHBapb-Jie-

*
2020 | 2021t xabps 2020 T;

%

CenbCKOX03sCTBEHHBIE OpraHnm3alnumn 4838,6 4901 ,3 62,7 1’3

(CX1D)

Kpecrpsnckue (pepmepckne) Xo3si-

crsa (K(D)X) 51,3 46,6 -4,7 -9,2
Jlnunbie momcobHbie xo3siicTra (JIIIX) | 582,8 | 5482 034,6 -5,9
HUroro 5472,8 | 5496,2 23,4 0,4

*[IpenBaputenbHble TaHHbIe Poccrara.

Omenka cutyanuu crnenuanucramu HCC mokasania, 9To TPOTHO-
3UpYeMBIid paHee MPUPOCT mpon3BoacTBa B 195 ThIic. T (+ 5% K neBs-
™ MecsmaM 2020 1) ObIT TOCTUTHYT 3a CUET BBOJA HOBBIX MOIITHOCTEH.
OnHako KOMITUIEKC SMHU300THYECKUX MpodieM (adprkaHckas dyma CBHU-
HEeH, penpoayKTUBHO-PECTTHPATOPHBIA CHHAPOM CBHUHEH M NIp.) B KOHIIE
2020 . 1 B Teuenue 2021 T. IpUBEN K CHIKEHUIO MMPOW3BOICTBA B STHBA-
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pe-centsaope 2021 1. Ha 193 ThIC. T, MOHKU3UB cymMMapHbId npupocT B CXII
1o 17,6 teic. T (+ 0,5%), a mpupocT B 00IIeM 00beMe — JI0 OTPUIIATEIIb-
Horo 3HadeHus (- 0,1%) (Tadm. 1.10).
Tabmuma 1.10
BnusiHne anusooTtnyeckux npobnem Ha AMHAMUKY NpupocTa

npousBopcTBa CBMHUHLI B CXI1 3a geBATb MecsueB 2021 r.
B XXMBOW Macce, ThbiC. T*

OOBEMBI B KUBOU
IToxa3arenu Pernon
Macce, ThIC. T

[pupoct 230 Bpsackas obmacts
Boponexckast obmacth
OpnoBckast 06macTh
Tynbckas o0macTsb
Pecmy6mika MopmoBus
Kemeposckast o0mactsb
JpyTHe TPUIUHBI 35 Hosocubupckast obmactsb
IIpumopckuii kpait
IckoBckast 061acTb

B toMm umcie:

HOBBIC TTPOCKTHI 195

[ortepu -212,4 Kypckast obmacts
B ToM umcie: Jluneuxkas obnactb
CmMoreHckas 00macTh

or A4C, PPCC u 1p. -193,1 Tam0boBcKkast 001acTh

ApYTUe NPUIUHbI -19,3 Teepckas obnacTh
Camapckast 0071acTh
Bpsirckast obnacthb
ITckoBckast o0acThb

Benropoackas 061acTh
Hroro 17,6
* Jlanusie HCC.

B cTpykType moTpeOieHHsT MSCHBIX MPOIYKTOB CBUHHHA 3aHHMACT
BTOPOE MECTO, YCTyTIast MSCY IITHIIBI M OTlepeskasi roBsiauHy (Tadm. 1.11).

B 2021 1., mo npexBapurensHoii onieake HCC, moTpebienrne CBUHUHBI
Ha Iymry HaceJaeHus gocturio 28,3 xr, uto 1,6 paza OoibIIe Mo cpaBHe-
Hus ¢ 2005 . (Tabm. 1.12). D10 HanOompImuii MOKa3aTesb 3a MOCIeTHIH
30-1eTHHIA TTepHO.
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Tabmuua 1.11
CTpykTypa notpebneHus Bcex BUAOB MsAca
B Poccuinckon ®egepaunn, %*

T'on T'oBsauna | CBununa | Iltuma | bapanuna | [Ipyrue Buasl msica
1990 45 32 18 4 2
2010 25 36 36 2 1
2015 20 32 45 2 1
2016 19 34 45 Oxouo 2 Memnee |
2017 18 34 45 2 1
2018 18 34 46 Oxoro 2 Memnee |
2019 17 35 45 2 1
2020 17 36 44 2 1

2021 (mpens.) 16 37 44 2 1
* lanusie HCC.

Tabmuma 1.12

OuHaMmuka notpebrneHus Bcex BUAOB Msica
B Poccuiickon ®egepauun Ha gywy HaceneHus B rof, Kr

Toxm l'oBsnuna | CBununa | [Ituna | bapanuna Bii?ﬁd:ca Bc;:;nm
1990 - - 75,0 - - 75,0
2005 17,1 17,8 18,7 1,1 0,5 55,1
2013 16,3 26,6 30,2 0,4 0,6 75,1
2014 15,8 23,5 31,8 1,5 0,6 73,2
2015 14,1 233 32,3 1,4 0,6 71,7
2016 13,4 24,5 32,4 1,5 0,6 72,4
2017 13,1 25,6 34,1 1,5 0,6 74,9
2018 13,3 25,5 342 1,5 0,6 75,0
2019 13,0 26,7 343 1,4 0,6 76,0
2020 12,8 27,8 33,7 1,4 0,6 76,4
2021 (mpens.) 12,6 28,3 34,0 1,5 0,6 76,9

Poct mpousBozcTBa cBUHUHBI B Poccuu yBennuui camooOecreueH-
HOCTb B ITOTpebIeHnr CBUHUHBI 10 ypoBHs 110,4% [11].
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[1aBHBIM BBI30BOM B ONmKaiiline HECKOIBKO JIET CTAHET IIEPEIPOU3-
BOJICTBO CBUHHUHBI. B NaHHO# cuTyanuu OJHUM U3 HAIPaBICHUN COXpa-
HEHUS MPHOBLTLHOCTU MPOU3BOJCTBA SBISICTCS DKCIOPT, HApalliBaHUE
KOTOPOT'O CTAHET CTPATerHuyecKoi 3adadeil JalbHEUIIEero pa3BUTUS MO-
JIOTPacIu CBUHOBOJCTBA.

B 2020 . pacpoctpanenue COVID-19, neBanbpBaiius HallMOHAIBHOM
BaJIIOTHI, @ TAK)KE€ BBEACHHUE IUIOCKOM MONUIMHBEI — 25% CBeIM UMIOPT
Moyt 10 Hyis. JlaHHast cuTyauus, a TaKke OTKPhITHE pblHKa BreTHaMa
Y POCT MOCTaBOK B [ OHKOHT, YkpauHy, MOHTOIHIO CITOCOOCTBOBAJIH YBe-
JIMYEHUIO IKCIIOPTa B HECKOJIBKO pa3 (puc. 1.2).

ThiC. T
30,0

Bo BTOpom nonyrogum
cchopMUpoBarncs oTpulaTenbHbIi
25,0 TpeHn aKcnopTta

20,0
15,0
10,0

50

0,0

82T lelglaelelslalalalas

g § £ g2 = 2 2 5 ¢ 8% % §

;3 2 < 5 £ 2 5

s 8 & © =
[1-2019r; m@W-2020r; mW-2021r

Puc. 1.2. JJunamuxa cymmaprno2o sxcnopma ceununvl uz Poccuu
(TH B2 0203, 0206, 0209)
(cocmasneno HCC u3z oannwvix @TC Poccuu), moic. m

B 2021 1. mpakTHYIeCKH BECh TOJ] COXPAHSIIACH CUTYAITHS ¢ «OOHYIICHH-
€M» UMIIOPTa CBUHUHEI, TocTUTHYTas B 2020 . OHAKO B UETBEPTOM KBap-
Taje u3-3a N3MEHEHNSI MUPOBOIH KOHBIOHKTYPBI IMIIOPT HadaJl HapacTaTh
1 B ekadpe 1o koxy 0203 o0beMbl qoCTUTIH 2,5 THIC. T, IPEBLICHB B 8 pa3
MIPOIUTOTOHEE 3HaUCHHE. 3a TATh MecsteB 2022 1. B Poccuto OecronumH-
HO OBLIO BBE3€HO OKOJI0 12-15 ThIC. T CBUHMHBI U3 BO3MOXKHBIX 100 ThIC. T,
¢ 1 uromst 2022 1. 110 peneHno MUHIKOHOMPAa3BUTHS OCCITONITHHHBIA BBO3
otmeneH. [1o Muenuto crienmanmuctoB HCC, mMmopT cTa Herenecooopas-
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HBIM, TOCKOJIbKY Ha MHPOBOM PBIHKE LIEHBl Ha CBUHHMHY BBIPOCIH, a Ha
BHYTPEHHEM — CHM3WINCH. B pesynbrare UMNOpTHAs CBUHUHA JaKe MPHU
HYJICBOM MONUIMHE 0Ka3a1ach HEKOHKYPEHTOCIIOCOOHOI [15].

[To uroram 2021 r. cymmapHBIi SKCIOPT NPOLYKIMH CBUHOBOJCTBA
camswics Ha 7% (190,2 Toic. T — nanasie HCC, cocraBnensl mo nHQOP-
Mmarui ¢ caiita @TC PD), u3 koropsix 0,3% COCTaBISIFOT TOCTaBKU CBU-
HUHBI CBEXEW U MOpOXKEHOH [16].

OcHoBHBIMM HampaBiieHusIMH 3kcriopta B 2021 1. sBasuince BeeTHam
(86,6 THIC. T), YKpauHa (40,2 ThIC. T), bemapych (31,1 ThIC. T), [OHKOHT
(9,4 ThIC. T), MOHTONN (6,2 THIC. T), Kazaxcran (5,4 ThIC. T), BO3MOXHBI-
Mu MoryT ctarb Anonust, FOxnas Kopes, Taitnana, @uiunnussl.

ITo onenxe HCC, B nepBoM nomyroanu 2022 r. 5KCOPT CBUHUHBI CO-
kparuics Ha 23% — 10 81,6 ThIC. T B roZJl0OBOM BhIpaXkeHHHU. B pesynsrare
JIOTUCTHYECKUX CIOKHOCTEH M0 UTOraM rojia Ha PhIHKE MOTYT OKa3aThCs
nonosHuTeNbHbIe S0 ThIC. T Msica [17].

VYcroBusi pa3BUTHS CBUHOBOJACTBA B CPEIHECPOYHOU IEPCIIEKTHUBE
(2022-2025 1T.), ITO MHEHHIO CIIEITHATHCTOB HaIllmOHAIBEHOTO COr03a CBHU-
HOBOJIOB, TOJIBEPTHYTCS KOHIIENTYaIbHBIM M3MeHeHusM. [Ipexie Bcero
pPOCT BHYTPEHHEW KOHKYPEHIIMHM B CBS3H C IPOIOJDKAIOIIMMCS POCTOM
OTEYECTBEHHOTO NMPOU3BOCTBA MPHUBEET K TUIAHOMEPHOMY CHIDKCHHIO
WJIM OTCYTCTBUIO MOTbeéMa OTITOBBIX IIEH OT MOCTIIaHAEMHUWHOTO HX YPOB-
Hs. HoBBI€ 11eHOBEIE peaiy Ha 3epHOBOM PBIHKE, HECMOTPS Ha IIEHOBEIE
«nemndepb», cPOPMHUPYIOT BBICOKYIO IIeHY Ha 3€pHO Ha BHYTPEHHEM
peiEKe (He MeHee 15 Tthic. py0o/T ¢ H/IC). Beixon Ha BHeNIHHWE PHIHKH
CONPSIKEH C MPSAMOMN JKECTKONW KOHKYpPEHUMEH C MHUPOBBIMHU TpaHAAMH
B DKCIIOPTE CBUHUHBI HE TOJHKO Ha 3AIIUIIECHHOM 25%-HOW MONUTHHOMN
BHYTpeHHeM pbiHKe Poccuiickoir denepauny, HO U Ha pPhIHKaX CTpPaH
Oro-BocTounoit Aszum.

1.2. CoBpeMeHHO€ COCTOSIHUE MTUIIEBOACTBA

Ilpoussoocmeo sauya. Onenka Pocrnruiecoro3a MTUHAMUKH YBEIH-
geHUsT 00bEMOB BBINTyCKa sifa mokasaina, 9to ¢ 2014 mo 2017 t. mpu-
pOCT cocTaBmi O0see 3 MIIPI IIT., HO B TTOCJIETYIOIIHE TOIBI (BIUIOTH 10
2021 1.) OH mpeKpaTHiICs: 1Mo JaHHBIM MuHCenbpxo03a Poccnn, mpou3Bom-
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CTBO sifna B crpane B 2020 1. nocturio 44,9 MiIpa 1IT., YTO BHIIIE YPOBHSA
2019 . Ha 0,1%, B 2021 . npupoCT COXpaHUIICS HA NIPEKHEM YPOBHE, T.€.
44,9 mupp wr. [18].

[To ntoram 2020 1. ocHOBHOE MPOMU3BOACTBO cocpeaorodeHo B [Ipu-
BOJDKCKOM (periepaibHOM OKpyre (moist B o0meM oobeme — 25,6%). Ha
nomo Llentpanshoro, IlpuBomkckoro n Cubupckoro ¢eaepanbHbIX
okpyroB npuxonurcs 27937,1 mun wr. (62,2%). Hons JansHeBocTOUHO-
ro (heepajgbHOTO OKpyra B 0011eM 00beMe MPOM3BOCTBA ULl HE TPEBbI-
maet 3% (tabn. 1.13).

Tabmuna 1.13
MpousBoacTBO ANLA No cheaepanbHbIM okpyram B 2020 r.

®DenepalbHbI OKPYT Beero — fgstz 2{?)]-:24- Hl:feizrn);[, Ha I ra nam-
MJIH IIT. BOJICTBA, % o HU, IIT.

Poccuiickas ®ene-

pauusi 44909,0 100 307 383
HenTpanbHblit 10169,9 22,6 258 448
Ceepo-3anaaHblit 44487 9,9 319 1497
OxHBIH 4862,2 10,8 295 268
Ceepo-Kaskazckuit 1541,6 3,4 155 280
[IpuBomxckuit 11509,2 25,6 394 329
VYpanbckuit 4856,3 10,8 393 628
Cubupckuit 6186,0 13,8 363 289
JlanpHEeBOCTOUHBIM 1335,2 3,0 164 360

AHanu3 MpOM3BOJICTBA siflla B pacdeTe Ha | ra manrHu, Kyaa BHOCST
NITHYXAN TIOMET B Ka9€CTBE OPTaHUYECKOTO YIOOPEHMs, TIOKa3bIBAET, UTO
HamOoIbIIIee TIOTOJIOBRE Kyp Ha JAHHOM TUTOIMaan cocpenorodeHo B Ce-
Bepo-3anagHoM (emepabHOM OKpyTe (TIOUTH B 4 pa3a BEITIIE, UeM B CPEII-
HeM 1o Poccmiickoit @eneparnn). Beime cpemHepoCcCHitCKoTo 3HAYCHUS
9TOT moKa3arens B LleHTpamsHOM B YpanmbckoM (emepaibHBIX OKpyTax.
OCHOBHBIMH TIPOU3BOAMUTEISIMHE STHIIa SIBIISIOTCS CEITHCKOXO03SIICTBEHHBIE

opranmzanun: B 2020 1. uxX moist B 001meM o0beMe MPOU3BOICTBA COCTa-
Buna 80,8% (Tabdm. 1.14).
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[To nroram 2020 r. moTpebaeHne UL HAa YLy HACEICHHUS B CpeTHEM
1o crpa”e coctaBwiio 307 IIT., YTO MPEBBIIIAET PALUOHAIBHYIO HOPMY
norpebnenns (260 mrt.), HOpMY MUTAHUS, YTBEPKICHHYIO HHCTUTYTOM
nutanust AMH CCCP (298 mit.), u Hopmy nuranust BO3 (291 mit.) [19].
Onnaxo B CeBepo-KaskazckoM, Cubupckom u JlansneBoctounoM deme-
paNbHBIX OKpYyTax JaHHBIN MOKa3aTeNlb HUXKE CPETHETO MO cTpaHe Ha 97;
5 1 29 WT. COOTBETCTBEHHO, B OCTAJIbHBIX OTMEUEHO MPEBBIIIEHNE B JH-
anasone oT 4 no 21 wr. /laHHas cuTyanusi CBUAETENBCTBYET O TOM, UTO
HE BO BceX (eepanbHBIX OKpyrax HaceJeHHE MOJHOCTBIO 00eCIeueHO
STUIIOM.

KonuenTpauus u cnenmanu3anys Mpou3BOICTBAa HA OCHOBE BHENpe-
HUSI COBPEMEHHBIX TEXHOJIOTMH COACP)KaHMS W BBIPALIMBAHUS MITHIBI C
WCTIOJIb30BAHUEM BBICOKONIPOAYKTUBHBIX SIMUHBIX KPOCCOB M JIMHUU Kyp
MO3BOJIMJIA OTEUECTBEHHBIM MTPOU3BOANUTEIISIM YBEIMYUThH TPOU3BOACTBO
siiilla B OTHENbHBIX pernoHax. Jlenunrpanackas, SIpocnaBckas, Poctos-
ckast, YensOunckas u HoBocuOupckas 06nacTu cTaiu NEepBBIMH B CBO-
nx (emepanbHBIX OKpyTax Mo mpou3BoiacTBy sima B 2020 r. [TogqoOHBIX
ycnexoB nooumnck CraBporonbekuii u XabapoBCKUi Kpas, a Takxke Pe-
ciyonmuka Mopaosus (tadm. 1.15).

Tabmuma 1.15
Ton-10 pernoHoB Poccuickon ®epepauum
no npousBoAcTBy Anua 3a 2020 r.*, mnH wr. [20]

Pernon IIpousseneno siuny | [To3unms B peitunre
JlennHrpaackas o6IacTb 3198 1
SpocmaBckas obnacte 2369,1 2
Pocrosckast 00macTh 1699,6 3
YensOunckas 001acTh 1634,5 4
Benroponckas obmacts 1604,7 5
TromeHcKast 00macTh (6e3 aBTOHOM-

HBIX OKPYT'OB) 1559,4 6
Kpacnonapckuit kpait 1517,1 7
CaepuioBcKkas 001acTh 1512,9 8
Pecmry6nmka MopmoBust 1475,7 9
Pecnyonuka Tarapcran 1475,4 10

* Jlanuble Poccrara.
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Suunas orpacib nTHLEBoACTBA Poccun o0nanaeT 3Ha4UTENbHBIM T10-
TeHIMaoM. Pe3ynpratoM 3TOro siBsierca 6 MECTO B MUPOBOM PEHUTHHIE
MIPOM3BOJICTBA SIA, YTO MO3BOJIAET YTBEPXKAATh: MPUOPUTETHBIM Ha-
MIpaBJIECHUEM Pa3BUTHS OTPACIIH SBISETCS SKCIOPT.

[IponsBoactso sita B mupe ¢ 2005 mo 2020 . yBenmuuiocs Ha 35,2%,
T.. CPEJHUN TOIO0BON MPUPOCT cocTaBmi Okoio 2,2% (tabm. 1.16). Ilo
ntoram 2020 . MUPOBBIMH JIMJIEPAMU IO MPOU3BOJCTBY SN ABISIOTCS
Kurait, Unaus, CILIA, bpa3zunusi, Mekcuka, Ha 1010 KOTOPBIX, MO J1aH-
HbIM DAO, ipuxonutcs 6onee 57% MHPOBOTO MPOU3BOACTBA.

Tabmuma 1.16
Muposoe npon3BoAcTBO KypuHbIX AUl B 2020 r. [2]

O0BeM MPOU3BOACTBA, MIIP IIIT. IIpupocT 3a .
’ ’ 2005-2020 rr., % '

Kwuraii 420,9 604,5 30,4 1
Nuanust 46,2 114,4 59,6 2
CIIA 90,3 110,1 17,9 3
bpazunus 33,5 57,2 41,4 4
Mexkcunka 40,5 56,9 28,8 5
Poccuiickas

Oenepanust 36,9 44,5 17,1 6
SnoHus 41,4 438 5,5 7
VYkpanHa 12,9 16,0 19,4 8
Mup 1064,5 1642,9 35,2 -

Ha poct motpebnenust iUl B MUpe OKa3bIBAIOT BIMSHUE MTOBBIIICHHIE
crpoca Ha OETKOBBIE TPOMYKTH MUTAHWS, YBEIHUEHHE IPOM3BOJCTBA
STATIETIPOIYKTOB, YAOOCTBO WX TPAHCMOPTHPOBKH M peATH3AIHA U JP.
B 2020 1. cpennee moTpebiieHNe ULl B MUPE Ha AYITy HACCIICHUS COCTa-
B0 210 mT. (+ 31 k yporHIo 2014 1.).

ITo mporuno3y PocnTuiiecorosa, mMpoOM3BOICTBO OTEUECTBEHHBIX SIHII
k 2025 1. cocraBut 45,2 mapx mr. [18].

B ycnoBusix BhICOKOM KOHKYPEHIIMM W HACBIIIEHUS PhIHKA SHIOM U
STIIETTPOAYKTAMHU Pa3BUTHE JKCIOPTAa CTAHET MHCTPYMEHTOM COXpaHe-
HUS (HOBBIHICHI/ISI) JOXOOHOCTH OTCUYCCTBCHHBIX ANYHBIX npeanpnmm‘/i.
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Ipoussoocmeo msca nmuyst B 2020 I. 3aHUMANO JUIUPYIOLIEE MO-
JIO)KeHHE B oOuieM o0beMe MPOM3BOJACTBA CKOTA M NTUIBI Ha YOOl (B
xuBor macce) ¢ poneit 43%. [Ipou3BoACTBO NTHILI HA YOOU (B KUBOM
Macce) B X03sIMCTBaxX Beex KaTeropuit coctaBuiio 6,7 miH T, uto Ha 0,1%
(+ 6,6 ThIC. T) OOMBILIE, yeM B 2019 1. (Tabm. 1.17) [11].

Tabmuua 1.17
MNpou3BoacTBO Msica NTULbI Ha y6OM B XXMBOM Macce
B pa3pese KaTeropun Xo3sucT., TbiC. T

Ortknonenue, %
Kareropun xo3s1iicTB 2015w | 2019 | 2020t 2020 . 2020 T
k20151 k20191

CenperoXOHCTBER- | 55745 | 61967 | 6196,8 | 1122 100
HbIE OpraHu3alun
Xo3s1cTBa HaCEIICHUS 443.6 4377 439.8 99,1 100,5
Kpecranciue (pep- 713 | 743 | 785 | 110,1 105,7
MEpPCKHE) X03HUCTBA
Bcero 6039,1 | 6708,7 | 6715,1 111,2 100,1

B nocnenHue rogpl TEMIBI pocTa MPOU3BOACTBA MsiCa ITHIIBI 3aMe/l-
murck. B 2014 1. ObUT JOCTUTHYT YPOBEHB IPOJOBOIIBCTBEHHON 0€30-
MaCHOCTH IO 3TOMY Noka3zatento. 3a nepuon ¢ 2010 mo 2014 r. mpupoct
coctaBun 1608 ThIC. T (cpemaneromoBas npudaBka — 6onee 320 ThIC. T).
C 2015 mo 2017 . mpom3ona cTabuiau3ausl pelHKa. B ATOT mepuon
TIPUPOCT COCTABUI 777 THIC. T CO CPETHETOIOBON MPpHUOaBKOM 259 THIC. T.
Haumnast ¢ 2017 1. mpupocT cOCTaBIsl HEeMHOTHM Oojee 50 ThIC. T
[18]. B 2019 r. mo orHomenuto k 2018 1. o6bemsr Beipocin Ha 0,7%
(ma 34,3 teIC. T). B 2020 1. IO cpaBHEHUIO ¢ qaHHBIME 32 2019 T. pupocT
os11 Beero 0,3% (16,7 TIC. T) 1 OB OOEcTieyeH 3a cYeT Msca WHACHKH.
[Ipowu3BoOICTBO KypHHOTO Msica HECKOIBLKO CHU3MIIOCH [21].

Ha ¢one coxpamenns mpupocTa MpOU3BOJICTBA MsCa MTHIIBI CaMO-
obecrieueHHOCTh (OTHOIICHHE 00BheMa MPOU3BOICTBA K 00BEMY TOTpe-
6nenwnst) Beipocia u B 2020 . mocturna 101,3% (nms cpaBHEHuUS: S et Ha-
3aJ] 9TOT MOKa3arellb HaxXoAuiIcs Ha otMeTke 95,7%, 10 nmet Hazag — 81,0,
15 ner nazag — 51,1%). B 2001 r. camooOecriedeHHOCTh COCTAaBIIsIA
Bcero 38,8% (puc. 1.3).
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Puc. 1.3. Camoodbecneuennocmo Poccuu mscom nmuywt ¢ 2001-2020 2., %
(pacuemuvr AB-L]enmp na ocnose oannvix Poccmama, BTO, @TC P®D)

YckopeHHOE pa3BUTHE NTHLEBOACTBA M CBUHOBOJCTBA IOBIMSIO Ha
W3MEHEHHUE CTPYKTYPbI IPOU3BOACTBA CKOTA U NTUIBI HAa YOOI (B )KHUBOM
Macce) o BugaMm. OnHako 3a MmocieIHue MATh JET A0Js MPOU3BOIACTBA
nTHLBI Ha yOoii cokparmiack ¢ 45,1 no 43% (puc. 1.4).

2015, 2020 1.
29,5% 45,1%
\ /

21,1%
0,9% 3.4% 0,9% 2,9%
m-KPC; m-—CBUHbW, m—NTUUA; @ — OBLbl 1 KO3bl; [J— Npoyne Buabl

Puc. 1.4. Cmpyxkmypa npouzgoocmea ckoma u nmuybsl
Ha y00ll (8 ACUBOT MACCe) 6 XO3AUCMEAX CeX KAme2opuil

[To marabiM AB-Llentpa, B 2000 1. B CTpyKType MOTpeOICHHS HA TOITIO
Msica ITULel mpuxonniock 40,2%, cBuanHbl — 33,2, HAa TOBSANHY U TEJIS-
TuHy — 26,6%. B 2019 . nymeBoe morpedienne Msica NTHIIBI JOCTUTIIO
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pexopaHoro 3Hauenus — 34,3 kxr. B 2020 r. nTuna crana 3aHuMaTh B paly-
oHe nuTanus poccusia 50,1% npu gymeBom norpednenun 31 Kr Ha yeno-
BE€Ka, 4TO B 1,6 paza npeBplIaio pallioOHAIbHYI0 HOPMY, YCTaHOBIIEHHYIO
Ha 3aKOHO/JATeIbHOM YPOBHE, a roBsAuHa — Bcero 18,5%.

Crnenyer OTMETUTh HEPAaBHOMEPHOE Pa3MEIEHHE TPOU3BOACTBA MTH-
LIEBOTYECKON MPOMYKIUN HA TEPPUTOPUM CTPAHBI, YTO COOTHOCHUTCA U
¢ 00beMaMy TIPOU3BEJCHHON MPOMYKIMH (B 00IIeM 00beMe TPOU3BOI-
CTBa NTHUILBI Ha YOoii monst LlenTpansHoro genepanbHOro OKpyra cocra-
Buna 37,1%, JampHeBoctouHoro — 0,7%, puc. 1.5) u, kak ciencraue,
paszeneHre PerHoHOB Ha PETHOHBI-IOHOPHI, T€ 00beM HMPOM3BOACTBA
MpeBbIIacT 00beM NOTPeOICHNUS, U peruonbl-pequnueHTsl. B 2020 . B
YHUCJIO PEruOoHOB-IOHOPOB Boiuen 21 peruon Poccuiickoit deaepauuu.
OcHoBHEIME sBISIFOTCST benroposckas, TamOoBckas u [lenzeHckas 00-
nactu, CTaBpONOIbCKUN Kpal, KaXIbld M3 KOTOPBIX Oe3 ymepOa uis
BHYTPEHHETO MOTPEOICHNUS MOXKET TOCTABIISTh 32 CBOM IIPEEIIbl CBBILIE
200 ThIC. T Msica NTHIIBL. [ pynIy pernoHOB-IOHOPOB C 00bEMaMHK MTOTEH-
LUAaJIbHOTO peruoHanbHoro 3xkcnopta oT 100 Thic. 1o 200 Thic. T B 2020 In
cocTaBWIU pecnyonukun Mapwuii O u Mopnosusi, Jlennnrpazackas, bpsa-
ckas, JIunenxas n YensiOunckas obnactu.

Opyrue pervoHsl Poccuiickon Peagepaunm — 25,0%

HoBocuGupckas o6nactb — 1,6% bBenropoackas obnacte — 11,7%
CraBpononbckuii kpan — 6,0%

TambGoBckas obnactb — 4,9%
[MeH3eHckasa obnacTtb — 4,9%

Pecny6nuka
BawkopToctaH — 1,7%

Tynbckas obnactb — 1,8%
KpacHogapckuit

> : / kpait — 4,7%
\/ﬂeHMHI’pa,ﬂ.CKaﬂ

obnactb — 4,6%

Hosropopackas

obnactb — 1,8%\\/

BopoHexckas ‘
obnactb — 1,9% ﬁ

YenabuHckas
0,

Kypckas obnacTts — 2,0% obnactb — 4,4%

BpsaHckasa obnactb — 4,1%

CaepanioBckasi obnactb — 2,1%
PA e Pecny6nuka Mapuit 3n — 3,8%

Jlunevukas obnactb — 2,9%

MoGKoBCKas 06MacTh — 3.3% Pecny6nuvka TatapctaH — 3,4%

Pecny6nuka Mopgosus — 3,3%

Puc. 1.5. Jlona pecuonos 6 npoussoocmee msaca nmuywt ¢ 2020 .
(pacuemwvt Ab-L]enmp na ocnosanuu oannuwvix Poccmama)
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CoBpeMeHHOE pPa3BUTHE MSICHOTO ITHUIEBOJICTBA XapaKTEPHU3YyeTCs
OTHOCHUTEIBFHO BHICOKUM YPOBHEM KOHIICHTPALIUU MPOU3BOACTBA KAK I10
peruoHam, Tak u komrnanusmM-npounspoautensiM. Ha nomto TOII-10 peru-
oHoB B 2020 r. mpunwiocs 52,5% Bcero npousBefeHHoro B Poccun msica
nrutbl. TOII-10 xommaHui-nipon3BoaUTENeH obecteunu 56,1% Bcero
KypPHHOTO Msica, IPOU3BOIMMOTO B X03s1cTBaxX Beex kareropuit, y TOII-5
MIPOU3BOJIUTENCH Msica MHACUKH 3TOT MOKa3areab cocTaBuia 79,2%.

[lepcrieKTUBHBIM HaITpaBlIEHUEM, 00ECIIEYUBAIONIUM TIPUPOCT 00BeE-
MOB TPOM3BOJCTBA NTHIIBI Ha YOOI M paclIMpeHue acCOPTUMEHTa Ipo-
IYKIUH, SBISETCS IMPOU3BOIACTBO MsICa MHAEEK, YTOK, TyCeH, Liecapok,
nepenenoB. CIoxunach ciaeayomas CTpyKTypa IpOU3BOACTBA MITULBI HA
y0o0ii B X03s1iicTBax BceX Kareropuii: Opoiiepsl — 88%, TexHoaoruyeckas
BBIOpPAaKOBKa Kyp SIMUHBIX KpoccoB — 3,7, unneiku — 6,4% (5 ner Hazaxn
Ha JI0JII0 Msica MHAEHKHU nmpuxoaunock Beero 3,2%, 10 net Hazan — 1,8%
Bcero oobeMa msica ntuisl [21]), yru — 1,5, ryen — 0,4% [11].

OtmeuaeTcst pocT MPOW3BOACTBA Msica WMHAeHKH: 3a 10 ymeT oObem
npousBozcTBa goctur 330 TeIC. T B yOOITHON Macce, 4To 6,3 pa3a BhbIIIe
nokasarens aecstuinerHed naBHoctu [21]. Ilo mporHosy, mpu Takux
temnax K 2030 r. poccuiickoe MHIEUKOBOJACTBO BBIMJET HAa YpPOBEHb
B 650 ThIC. T MsACa UHAEHKH [22].

B pamkax peanmzaruu ['ocymapcTBeHHOW MPOTPaMMBI OCYIIIECTBIIS-
JIUCH PEKOHCTPYKIIHSI ¥ MOJIEPHU3AINS TIPOU3BOJICTBEHHBIX MOIIIHOCTEH
B niturieBozacte. 3a 2015-2020 rr. BBeneHo 80 HOBBIX nTHIIEPaOpHK, pe-
KOHCTPYHUPOBAHO W MOJIEPHU3UPOBAHO 74, NOTIOIHUTEIBHOE TPOU3BOI-
CTBO TITUIIHI Ha YOOIl B HUX oBeneHo 10 1434,8 Teic. T (Tabm. 1.18).

Taomuna 1.18

MNpousBogcTBO NTULLI Ha YOOM (B XXUBOW Macce)
Ha BHOBb NOCTPOEHHbIX
M MOAEePHU3UPOBAHHbIX NTULEBOAYECKUX 06 beKTax

TToka3zarenun 2015|2016 | 2017 [2018 1. | 2019 . | 2020 .
Yucmo 00beKTOB:
BBEJICHHBIX HOBBIX 13 14 18 17 13 5
PEKOHCTPYHUPOBAHHBIX
Y MOJICPHHU3UPOBAaHHBIX | 13 6 14 16 15 10
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Ipooonscenue maon. 1.18

TToxazarenu 2015|2016 | 20171 |2018 .| 2019 | 2020 1.
[Ipou3BOACTBO MTHUITHI

Ha y0o¥# B HBOMW Macce,
TBIC. T 191 239 | 313,4 | 296,4 | 307 16,9
O0beM Mpou3BOICTBA

NITHLBI HA YOOI (B )KMBOM

Macce) 3a C4eT pPeKOoH-
CTPYKLIMH ¥ MOJICPHHU3A-
MM OOBEKTOB, THIC. T 41 12,7 5.9 4,7 1,7 14,7
OO0t 00beM POU3BOJI-
CTBa IITHUIIbI HA YOO

(B )KMBOM Macce), Moy-
YEeHHBIHA 3a CUET BBOJIA
HOBBIX, PEKOHCTPYKITHH U
MOJICpPHU3AIIH UMCIO-
UXCs 00BEKTOB,

TBIC. T 232 252 | 319,3 | 291,7 | 308,7 | 31,6
Jlomst TOTOTHUTEITEHOTO

MIPOU3BOJICTBA Ha I10-
CTPOCHHBIX, PEKOHCTPY-
UPOBAHHBIX M MOJICPHH-
3MPOBAaHHBIX 00BEKTAX B
o0rmeM o0beme Mpon3-
BOJICTBA IITHIIbI HA YOOIt
(B xxuBOH Macce), % 3,9 4,1 4.8 4.4 4,6 0,5

CrnencTBreM Mepenporn3BOICTBA MsICa ITHIIBI CTAIO0 H3MEHEHHE 00be-
MOB MIMITOPTa M SKCTIOPTA.

B 2020 r. B Poccuiickyto ®@enepannio BBe3eHO 228,8 ThIC. T Msca
ntutsl (puc. 1.6), ato cocrasmset 3,4% o0miero oobeMa MPOU3BOJICTRA.
C 2016 1. HaOMrOIAIOTCS MPUOIN3UTEIIEHO aHATIOTUIHBIC pa3MephI ITOCTa-
BOK, YTO YKa3bIBaeT Ha CTAOMIM3AIMI0 00BEMOB UMIIOPTa — B MEPHOJ C
2001 mo 2008 r. on mpesbIman 1 MiaH T B Toa. Jlo BBeIeHUST OrpaHmye-
HUH Ha BBO3 MsCa NTHUIIBI OOJIee CYyIIeCTBEHHBIE 00bEMBI IOCTYTIANHN U3
ctpad EC, CIIIA. B smaBape-deBpane 2021 1. 00beM UMIIOPTa CHA3UIICS
Ha 32,2% [21].
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Puc. 1.6. Umnopm msaca nmuywvl 6 Poccuro ¢ 2005-2020 ze.
(cocmagneno AB-Ilenmp no oanuvim BTO, @®TC PD)

CymiecTBeHHOE pacIIMpeHne OOBEMOB JKCIIOpTa MsCa ITHUIIBL,
CBSI3aHHOE C OTKPBITUEM JUIsl TIOCTaBOK KHUTaiickoro peiHka B 2019 u
2020 r., siBISI€TCSL OMHUM U3 IIOKa3aTesiel, XapaKTepU3YIOIIUX COCTOSIHUE
Pa3BUTHS OTEUECTBEHHOIO MsicHOTO nTuiieBoAcTBa. B 2020 r. Ha qomro Ku-
Tas npunuiock 49,3% Bcex 00bEMOB, YTO COOTBETCTBOBAIO 294,8 THIC. T.
3a nmpomenmme 5 et 00beMbl BeIpoci B 4,4 pasa, 3a 10 net —B 16,0 paza.
B sBape-deBpane 2021 1. mocTaBKM HECKOIBKO CHU3MINCH — Ha 4,5%
[21]. B 2020 1. B OTHOCHTENBHO KPYIHBIX 00BbeMax (0T 1 ThIC. T 1 Ooee)
SKCIIOPT OCYIIECTBIISICS B 19 cTpaH, ¢ y4€TOM OTHOCHTEIBHO HEOOIb-
mux 006eMoB (ot 0,1 TBIC. T | BBIIIE) — B 35 cTpaH.

AHanu3 COBPEMEHHOW CUTYallud TIOKa3bIBAET, YTO B CPETHECPOUHON
niepcriektuBe (2022-2025 TT.) MACHOTO NTHUIEBOJCTBA MOTYT KOCHYTHCS
KOHIICTITYyaJIbHbIE M3MeHEeHHs. VX mepBble cHTHANIBI OBUTH OTMEYEHBI B
2021 r. ouryTUMBIM TMOBBIIIIEHWEM IIEH Ha KOpMa: POCT CPEIHEH IIeHbI Ha
KOMOHMKOpMa ISl CEThCKOXO3SICTBEHHOW TTHIIBI 3a TIONTO/a COCTaBUI
17,5%, 3a romg — 25,5%. Ykperuienue 1ieH CBsI3aHO C POCTOM II€H Ha 3ep-
HO, 9TO 00YCJIOBIICHO MHPOBOW KOHBIOHKTYPOH U JCBAIbBAIIHCH PYOJIS.
PocT 11en 3aTpoHET HE TOIBKO 3epHO, HO U JPYTHE COCTABIISAIONINE KOPMO-
BOI 0a3bl (CeMEHa MACITUYHBIX KYJIBETYP, JKMBIXH, ITPOTHI).

Bce Gomee ocTpo BCTaeT BOIPOC 00eCTIeUeHUS IPEATTPUATHI HHKYOa-
nnoHHBM sitioM. [To maraeiM AT POCITPOM, mpon3BoACTBO HHKYOAITH-
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onHbIX sull B Poccun B 2020 1. coctaBmiio 3,56 mupa wt. Cpeausis neHa
OpoiinepHoro nHKyOarmoHHoro siiina B Poccun B 2021 1. yBennuuBaniach
¢ 14 o 30-35 py06. 3a wTyKy. Benplky nTuubero rpunmna B crpaHax EB-
POTIENCKOr0O COK03a MPUBOJAT K €5KEr0JHBIM 3aKPBITHSM IOCTaBOK U3 EB-
poTibI BECHOM M 0ceHbl0. B cBsi3u ¢ atum B 2021 1. BBIpOC UMITOPT MHKY-
OaunuonHoro sina u3 Typuuun: uMnoprupyercs okono 20% norpednoctu
Bcex 224 Opoitnepubix ntuuedadpuk Poccun. bonee 60 nrunedadpuk,
BKJIIOYAsl KPYMHENIINE arpOXOJIIUHIH, 3aKyNaroT SHI0 3a TpPaHUIEH 1o
MPSIMBIM KOHTPAKTaM, OCTaJIbHbIE MTOKYIAIOT €ro y Tpeiaepos. s us-
MEHEHUS JaHHOW CUTyallu HEOOXOMMO OCTPOUTD PEIPOAYKTOPHI IIEp-
BOT'O M BTOPOTO MOPsiAKa CTOMMOCTBI0 20 Mipa pyO0. [22]. Anst cHUKEHUS
3aBUCHUMOCTH OT UMIIOPTa MHKYOAMOHHOTO siiiia B OpOMJIEPHOM NTH-
ueBozacTBe nocrtaHoBineHueM IlpaButennbctBa Poccuiickoit ®enepanuun
ot 25 aBrycra 2017 . Ne 996 ytBepxknena ®enepanbHas HAydHO-TEXHU-
YyecKasl mporpamma pa3BUTHS CENbCKOro xo3sictsa Ha 2017-2025 roabl
(®HTII), B pamMkax KOTOpO# mpemxycMoTpeHa noanporpamma «Coznanne
OTEUECTBEHHOTO KOHKYPEHTOCIIOCOOHOTO KpOcca MACHBIX Kyp B LEJSX
nojy4eHus: OpoilyiepoBy, BHEAPEHHE KOTOPOH JOJKHO CHU3UTH YPOBEHb
HUMIIOPTO3aBUCUMOCTH MSCHOT'O NTHULEBOACTBA OT MMIIOPTHOW IJIEMEH-
HOU mpoaykuuu. 1 uroHs 2022 I Ha4aTO CTPOUTENHCTBO CEJICKIIMOH-
Ho-rererndeckoro nertpa (CI'L]) «Cmenay B Cepruesom [locane B pam-
Kax MPEe3UACHTCKUX MTPOeKTOB Poccnu, 4TO MO3BOIMUT YKPEIIUTh O3ULUH
Poccun B MsscHOM nTuIEeBOACTBE. YKe B 2023 T ITOSIBUTCS BO3MOKHOCTD
TUPAXXUPOBATh B NMPOMBIIIIIEHHOE IIPONU3BOJACTBO CEIEKLUOHHYIO ITHILY
poccutickoro kpocca «CMeHa 9», KOTOpBIH OB co3maH B pamkax De-
JepaJIbHON HAy4HO-TEXHMYECKOM MPOrpaMMbl Pa3BUTUS CEIBCKOIO XO-
3HCTBA U yXe MOATBEPIHII CBOIO KOHKYPEHTOCIocoOHoCTh. KauecTBen-
HbIE XapaKTEPUCTUKHU KPOcca HE yCTYNalT MMIIOPTHBIM aHayoram. Ilo
miaHaMm, BecHor 2023 T. oObekT OyneT BBemeH B dkcruryaranuto. CI'L]
OyzneT BKJIIOYaTh B ceOs IATh HAYYHO-NIPOU3BOACTBEHHBIX IUIOIIAL0K C
NTUYHUKAMU U HHKyOatopueM. IlomrMo npou3BoacTBa MHKYOAIMOHHO-
ro siiua, 3xech OyayT BECTH HAydHYIO paboTy IO YIIy4IIEHHIO Kpocca.
[Tocne BBoma B mpoMbIInIeHHYIO dKcIuryataruio CI'L[ Oymer exxeromno
MPOU3BOAUTHCS A0 1,3 MIIH CyTOYHBIX LBIIAT IPapOJUTENbCKUX (HopM
1 23 MJTH TOJIOB POIUTENBCKUX opM. ETo MOIITHOCTH MO3BOJIAT oOecIie-
YUBATh MOTPEOHOCTH POCCUICKUX NTHIEPaOPHK.
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2. TEXHOJIOTMYECKOE PABBUTHE
CBHHOBO/ICTBA Y ITULEBOJICTBA C YYETOM
KOHIENIMA HAWJTYYIINX JOCTYIHBIX
TEXHOJIOT U

2.1. Hanﬂqune AOCTYIIHBIC TEXHOJIOI'MU, CHUKAKIIUE YPOBECHb
IMHUCCHUU aMMHaAKa B BO31YX IIPU COAECPKAHUHN CBHUHEH

[Ipyn npPOMBINIIEHHOM IPOM3BOJCTBE TPOIYKIIMH CBUHOBOJCTBA Ha
OTEYECTBEHHBIX MPEANPUATHSIX NPUMEHSIOTCS TEXHOJIOTMH COIeprKa-
HUSL XPSIKOB-IIPOU3BOAUTENEH, XOJOCTBIX, YCIOBHO-CYHNOPOCHBIX, CYIIO-
POCHBIX M HOJICOCHBIX CBHHOMATOK, CBUHEH Ha OTKOPME; BBIPAILUBAHUS
MOPOCST-OTHEMBIIICH, PEMOHTHOIO MOJOJHSKA CBUHEH; mepepaboTKH,
XpaHeHUs ¥ BHeceHus HaBo3a. [l oOecrieueHust OXpaHbl OKpY’KaroIei
Cpelibl JIaHHbIE TEXHOJIOTHH JIOJKHBI BBITTOJHSTHCSI B COOTBETCTBHU C Tpe-
0OBaHMAMH, TPEIBABIIEMbIMI K HAWIYUIIUM AOCTYIIHBIM TEXHOJOTHSIM,
nepedeHb KOTOPBIX OIpenesieH B MH(POPMAaLMOHHO-TEXHUYECKOM CIIpa-
Bounnke H/IT, yreepxnernom B 2017 . (MTC HAT 41-2017) [23]. D10
CO3/1aHKE CHCTEMBI dKoJIoruueckoro meHepkmenta (H/T-1); ynpasnenue
MarepralbHBIMHA PECypcaMH W HajjIexalas OpraHu3anusi Mpou3BOJICTBA
(HAT-2), wxopmnenme (HJT-3), mpemorBpaieHue 3arpsS3HEHHI CTOY-
HBIX BOJ OT BEILIECTB, BHIAEIAEMbIX IIPU XPAaHEHUH U IOATOTOBKE HAaBO3a
(HAT-4); ynpaBneHne cHCTEMOU BOJOMPOBOJA, MOCHUS JKUBOTHBIX, BO-
JOTIONIB30BaHMs, YIaJeHUs, XpaHeHws, nepepadotku Hasoza (HIT-5),
cucTeMoit moTpebienust aneprerrueckux pecypcos (HJT-6) u sreproad-
¢exruBnocteto (HT-7), cHmxenunem BoiOpocoB B armochepy (HAT-8),
3amaxa (HT-9), meum (HT-10), mryma (HAT-11), cuctemoii koHTpOIIst
KITIOUEBBIX ITapaMeTpoB mporiecca npomsBoacTea (HJAT-12 — HAT-15, cu-
cremoit ooparenus ¢ orxonamu (HAT-16).

OcHoBHasl HKOJIOTMYECKasi NpodieMa B CBHHOBOACTBE CBs3aHa C CO-
CTaBOM, CIIOCOOOM yNaJIeHUs!, XpaHEeHHsI, IepepadOTKH 1 BHECEHHUST HaBO-
3a. OcTpoTa npoOJIeMbl €0 XpaHCHUs, IEPEePadOTKH U YTHIIU3AIUN TTO]I-
TBEPIKIACTCSI TEM, UTO €XKEeTOJHO B Poccry Ha KPYITHBIX CBUHOKOMIUIEKCAX
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oOpasyercst Oosnee 50 MIH T HaBO3a, a B KA4eCTBE YJOOPCHHUS UCIIOJb3Y-
etca b okono 25%. HaBos ornocutcs B 1II-1V xmaccam omacHocTh.
[No ouenkam MuHcenbxo3a Poccun, miarexu cenbX0o3npepusiTHi 3a ero
xpaneHns pocturarot 30 mupa pyd. 6e3 ydera mrpadoB 3a 3arps3HEHUE
OKpyatolier cpesibl. [1Jist cenbCKOXO03sICTBEHHBIX TIPEAIPUSTHIA TIPU pa3-
Merennu otxonoB Il kimacca pasmep mrpada OT HeCaHKIIMOHUPOBAHHO-
r0 XpaHEeHUsl HaBo3a jocTturaet 32 Thic. pyo., IV — 8,0 ThIC., V KIilacca —
6,4 TBIC. py0. 32 1 T[24-26]. IIpobeMy npemiaracTcst peIuTh BHEAPEHUEM
HAWITYYIIUX JOCTYIHBIX TEXHOJIOTUH, IPUMEHEHHE KOTOPBIX JIOJDKHO CHU-
3WUTh HArpy3Ky Ha OKPYKaIOIIyIO Cpemy. DIeMEHTHI SKOJIOTHYECKOTO HOp-
MHUPOBaHUS B CBUHOBOJICTBE C YYETOM KOHIICTIIIMY HAWITYYIINX JIOCTYITHBIX
TEXHOJIOTHI UCTIONB3YIOTCS Ha HOBBIX M PEKOHCTPYHPYEMBIX OT€YECTBEH-
HBIX MIPEAIIPUSATHSIX.

OCHOBHBIM HCTOYHUKOM 3arps3HEHHS OKPYXKAIOMIEH Cpensl Mpu TMpo-
W3BOJICTBE TMPOAYKIIMMA CBHHOBOJICTBA SBIISIFOTCS TOKCHYHBIC BEIICCTBA:
aMMHaK, METaH, Pa3IIYHbIe COeTUHEHM a30Ta, pocdopa, Kains, a TakxKe
3amax ¥ NbUIb. YMEHBIICHUS UX KOJIMYECTBA MOXKHO JIOOUTHCS CHIDKCHUEM
00beMOB 00pazyeMOro HaBO3a M COACPIKAaHMS COSAUHEHNH 3arPA3HAIONINX
BEIIECTB B HEM, SMUCCHU UX B IIOYBY, BO3YX U BOLY.

Ha o6nmem 00pazyeMoro HaBo3a OKa3bIBAIOT BIFSIHHE KOPM U BOJA, TT0-
MaJIalolve B HaBO30COOPHUKHU BCIICACTBHE OOpa30BaHHS HECHCICHHBIX
OCTAaTKOB >KHKOTO KOPMa, HETIPABMIIbHON PETYIUPOBKH 000PYITOBAHUS IS
KOPMJICHUS] CyXUM KOPMOM, UT'PbI )KUBOTHBIX C HUNIICIBHBIMU TTOUJIKAMHU.
J171s1 MCKITIOUEHHS POCCHITN KOPMa 1 TTOTEPh BOABI PEKOMEHIYETCS PErysip-
HO TIPOBOJIUTH MOHUTOPHHT COCTOSIHHSI 000PY/IOBaHUSL.

CBuHOBOUECKH KOMITIIEKC Ha 108 TBHIC. TOJIOB KaykKIbId Yac BHIOpa-
ceiBaeT B arMoc(epy okono 160 kr ammuaka, 14 xr cepoBogopoza, 25 Kr
meiH. VcenenoBanus, MpoOBOAMMBIE 3a PyOEKOM, ITOKA3aJIH, 9TO HAnOOIIb-
muid 00bEM 3MUCCUU aMMHUAKa M €r0 COSITUHEHUI 00pa3yeTcs IpH coJiep-

YKaHWH KUBOTHBIX (Ta0m. 2.1).
Tabmuna 2.1

O6bemMbl aMUCCUM aMMMaKa U ero coegMHeHUN Npu pasnuyHbIX BUpax
0eATeNnbHOCTU Ha CBMHOBOAYECKUX thepmax Bennkobputanum [27]

IIpomece Jlonst B obmem ooseme, %
ConeprxaHue )KUBOTHBIX 69,9
XpaHeHue HaBO3a 9,0
Brecenue B nouBy (pa3dpachiBaHue) 21,1
Hroro 100
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TexHonoruu copepkaHus >KUBOTHBIX HAa OTEYECTBEHHBIX CBUHOBOUE-
CKUX TIPEINPHUITUSIX ONPENENIIOTCS HOPMAaTUBHBIMM JIOKyMEHTamMu [28],
B COOTBETCTBHMHU C KOTOPBIMH JJIsI COAEPKaHUSI CBUHEW NMPUMEHSIOTCS WH-
JIUBHTyaJIbHBIE WJIH TPYIITIOBbIE cTaHKH. COBpeMEHHBIE TEXHOIOTHH TIPE/I-
MOJIaraloT MX MCIOIb30BAHME HA CIUIOMIHBIX, IMOJHOCTBIO MM YAaCTUYHO
IIEJIEBBIX [T0JIaX, YTO U OTPENIEIISIET CIIOCO0 y/IaIeH sl HABO3a U3 CBUHOBO/I-
YECKHX MTOMEILCHHN.

B ocHoBe 3kcIITyaTaly CUCTEMBbl HABO30YIAJICHUS] HA OTEUECTBCHHBIX
NPeNNPUATHIX — PsIJ YCJIOBUH, OCHOBHBIMM SIBIIAIOTCS OOECIICYEHHE HC-
OJIb30BAaHMS TIPOYKTOB IepepadOTKH HaBO3a B Ka4€CTBE OPraHMYECKUX
yaoOpeHni, MUHUMAaJIbHBIA PAcXof] BOJbI, COOIOACHHE BETEPUHAPHO-Ca-
HUTApHBIX, CAHUTAPHO-TUTUEHUYECKUX TPeOOBaHMH, OXpaHa OKpYKaro-
LIEN Cpeapl.

Ha crapbix oTedyecTBeHHBIX (epMax MHPOKO MPUMEHSIOTCS MEXaHH-
Yyeckue (CKpeOKOBbIE 1 aBTOMATU3MPOBAHHbBIE IITAHTOBBIC TPAHCIOPTEPHI,
CKpETIepPHBIC YCTAHOBKHU), CAMOTEUHBIC (CAMOCIUIABHBIC) M THIPOCMBIBHBIC
CHCTEeMBI yJaJleHHs1 HaBo3a. [Ipu MojiepHM3aIluK CTapbIX M CTPOUTEIILCTBE
HOBBIX CBUHOBOAYECKHX MPEANPUATHI IIMPOKOE PACIPOCTPAHEHHE Oy~
YuIa apoOMPOBAHHAS 32 PyOEeKOM CaMOTEUHasl CUCTEMA [IEPHOAUIECKOTO
JEHCTBUSI C UCIOJIB30BAaHUEM MTOJHOCTBEO MJIH YACTHYHO IIEJICBBIX IIACTH-
KOBBIX MJIM OETOHHBIX MOJIOB M TPAHCTIOPTUPOBKU HABO3HBIX CTOKOB I10 T10-
JMMEPHBIM TpyOaM ¢ «aHTUIPHIMIIAIOIMMY TOKPBITHEM. JlaHHAs cucTeMa
MOXKET MCTIONIB30BATHCS P COEP>KaHNUH JTI000H ITOJIOBO3PACTHOMN IPYIIIBI
CBHHEH, o0ecriednBaeT COOMI0ACHNE IPUHIIMIIA «BCE CBOOOIHO — BCE 3aHsI-
TO», HEOOJBILOH Pacxon BOBI, YCTPaHsET MPOOJIEMbI OTIIOKEHHST TBEPHOH
(pakmu HaBo3a U CIOCOOCTBYET CHIKEHHIO SMHCCHHU 3allaXxoB IO CpaB-
HEHHIO C JIPyTUMH CHCTEeMaMH yAaJieHHs] HaBO3HbIX cTOKOB [29]. Makcu-
MaJIHOE I'OJI0BOE BBIJIEJICHNE aMMHaKa 0 pe3yJibTaTaM aHKeTUPOBAHUS Ha
OTEYECTBEHHBIX CBUHOBOJUECKUX MpeanpusTusax — 128,1358 1.

3a py0OexoM K CHCTeMaM COJIEp KaHusl )KUBOTHBIX TPEIBSBIISIIOTCS Tpe-
OoBaHMs1, 0OECIIEUMBAIOILIE HE TOJIBKO YCIIOBHS IJIsl pealu3allii X I'eHe-
THYECKOT'O TOTEHLMAa, HO U COOTBETCTBYIOIINE MPHHIMIIAM CHIKCHHS
BPEAHBIX BHIOPOCOB IIPU COAEPIKAHUM.

Hannyuimme nocTynHble TEXHOJIOIMH YAaJCHUs] HaBO3a M3 CBUHOBO[-
YEeCKHX ITOMEIEHHH, ONMCaHHbIe B 3apyOekHOM cripaBouHuke [30], oc-
HOBaHbI HA UCIOJIb30BAaHUH CUCTEM IOJHOCTHIO MM YaCTHYHO ILEJIEBBIX
TI0JIOB MJIM TIOJIOB C TOACTHIIKOH (Ta0. 2.2). CBUHOBOIYECKHE ITOMEIICHUS
MIPOEKTHUPYIOTCSA C YYETOM COYETaHHs CHCTEMbI COJEP)KaHMs KMBOTHBIX
1 yJaJIeHHs HaBO3a.
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[IpumeHeHne NaHHBIX TEXHOJIOTHH 00ECHEeUMBACT CHIKEHHE YPOBHS
SMHUCCUH aMMHaKa B BO3AYX IIPU COAEPKaHUM CBUHEH (Tadm. 2.3).
Tabmuma 2.3

YpoBHM BbIGPOCOB aMMMaka B Bo3ayX, cBsizaHHble ¢ HAT,
npu copepXxaHMm CBUHEN

YpoBeHb sMuccuu
ITapamerp Kareropust 5KMBOTHBIX amMmuaxa’
Ha CBUHOMECTO B IOJl, KI"

XO0JIOCTBIE U CYNIOPOCHBIE CBUHOMATKU 0,2-2,7%3

IToncocHble CBUHOMATKH (BKIJTIOYAsI TOPOCST) 0,4-5,5*
AmMHuax 3

ITopocsita-oTbeMblIIN 0,03-0,53

OTKOPMOYHOE TIOTOJIOBBE 0,1-2,6%7

"HiokHuii ipe/ien auarna3oHa CBsi3aH C MCIOJIb30BAHUEM CHCTEMbI OYMCTKH BO3/yXa.

2JIyisl CYLIECTBYIOMIMX ITIOMEIICHHUH, MCIIOB3YIOMHMX IIyOOKYIO SIMy B COYETAHHH C METOAAMU
YIpaBIIeHUs] KOPMIICHUEM, BEPXHHUI NPe/iest HOpMBbI pacxopa coctasiser 4,0 kr NH, Ha cBunomecTo
B TOZI.

*Jlna nomeenuid, ucnonbsyromux HJIT, Bepxuuii npesen cocrapiser 5,2 kr NH, Ha cBuHO-
MECTO B TOJI.

4]171s1 CyIIeCTBYIOIINX MOMeIeHM#, neronb3yomux H/T B codeTaHnu ¢ METOaMH YIIPABICHHS
[UTaHUEM, BEPXHUH npesien cocrasisier 7,5 kr NH, Ha CBHHOMECTO B TOJL.

*Jlns momenennit, nenompsyrommx HIT, Bepxuuit npenen coctasnser 0,7 kr NH, Ha ceunoMe-
CTO B TO/I.

671715t CyILIECTBYIOMINX HOMEIICHHIT, HCIOIB3YIOMHUX TTy0OKYIO sSIMy B COYCTAHHH C METOAAMH
YIPABJICHUs IMTAHUEM, BEDXHUH Mpesien HopMbI cocTasiiseT 3,6 kr NH, Ha cBUHOMECTO B TOJ.

Jins nomerenuii, ucrionpsyrommx HIT, sepxunit npenen HAT cocrasnser 5,65 kr NH, na
CBHHOMECTO B TOJI.

Taxum 00pa3oM, TSt yMEHBIIIEHHS IMUCCUN aMMHaKaM B BO3YX CJie-
IyeT NPUAEPIKABATHCS CIENYIOIUX IPUHIUIIOB:

* YMCHBIICHUEC SMHUCCUOHHON ITOBEPXHOCTH HABO3a,

® YBEJIMYCHUE YaCTOThI yIAJICHUA HABO3HOM KIKHU (I/IJ'II/I TBEPAOTO HA-
BOSa) 13 sIMBI NI KaHalla BO BHCINHEC XPAHUIINIIC,

* OXJIQAXKACHHUEC HABO3a,

* M3MCHCHUE XUMUYECKHUX/(PU3NICCKUX CBOWCTB HaBO3a, HAIIPHMEP
cHmwxenue pH;

¢ UCITIOJIB30BAHHUC TTIAAKHUX U JICTKO YHUCTAIITNXCA HOBerHOCTefI;

* yIpaBJCHUE XapaKTePUCTHKAMHU BO3IyXa B IMOMEIICHUH (BO3IyXO-
00MEH, CKOPOCTh, TEMIIEpaTypa M Ip.) U SKCKPEKTOPHBIM ITOBEICHUEM
KHUBOTHBIX,

¢ BIIUTBIBAHHUC DKCKPEMCHTOB B INOACTHUIIKY W ITPAaBHUJIIBHOC 06pa1ueHHe

C TIONICTIITKOH (COMEpKAHNE €€ B CYXOCTH U YHUCTOTE).
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2.2. Hanmay4miue X0CTyIHbIE TeXHOJIOTHH, CHUKAIOIME YPOBEHb
IMHCCHH AMMHAKA B BO3AYX MPHU COAEPKAHUM NTHLBI

[Ipu mpou3BOACTBE MPOAYKIMU NTHIICBOJICTBA HAa OTCYCCTBEHHBIX
MPEINPUATUSAX TTPUMEHSFOTCSI TIPOMBIIIJICHHBIC TEXHOJIOTHU, OCHOBAaH-
HBIC Ha BBIPAIUBAHUHA PEMOHTHOTO MOJIOJIHSIKA, OpoiiepoB (Tipu pou3-
BOJICTBE MsICa MITHUIIB); COACPKAHUU MPAPOTUTEILCKOTO U POAUTEIHCKO-
TO CTaJ], MPOMBIIUIEHHOTO CTaJla Kyp-HecyIleK (TIpy MPOU3BOACTBE SUIY);
nHKyOaruu svil [31-33]. BonbIioe cKoIieHre NTHITB Ha OTpaHHYEHHBIX
TUIOMIAJIAX MPHUBOAUT K TOMY, YTO B OKPYXKAIOIIYIO CPEIY BBLICISETCS
3HAYHUTEIHHOE KOJMUYECTBO TBUIH, BPEIHBIX I'a30B U Cenu(PUIeCcKux 3a-
naxoB (Tabm. 2.4, 2.5). OcoGeHHO CHIIbHOE 3arpsi3HEHHE BO3AYIIHOM cpe-
JIBI TIPOMICXOJTUT HM3-32 BEIOPOCOB OTPaOOTaHHOTO BO3/IyXa M3 ITHYHHUKOB,
1IeX0B y0Osi M WHKyOaTopues, mpuyeM Haubollee BBICOKOE COJIEpiKaHUEe
BPEMIHBIX BEIIECTB OTMEYASTCS B BO3yXE, yAAIIEMOM U3 ITHYHUKOB.

Tabmuma 2.4

BbIGpochI 3arpsisHAOWNX BEWEeCTB B aTMocdepy
OT NTULEeBOAYECKUX NpeanpuaTuir B Poccum [34]

Meron O0Obem u/mim Macca
[IpenensHo pomycTumas
OYKCTKH, | BBIOPOCOB 3arpsi3HSIIO- S
Ncrounnk Haunmenosa- KOHIICHTpAIIHUS, MT/M
MIOBTOPHO- | IIMX BEIIECTB B IO, T
BHIOpOCA | HHE BEIIECTBA
IO UCIIOIb- CpejiHee | MakCHMallb- | CpeiIHe-
JIMAasoH
30BaHUs 3HAYEHHE | Has Pa30Basi |CyTOUHAs
A3oTa 1HOoK- 0,0003-
cun 512,8 16,74 i i
A3oTa OKCH 0,00005-
4832 3,14 0,4 0,06
AmMuak 0,016-
593.4 41,1 0,2 0,04
Irute- B3Bemennbie 0,00014- 18.8 i i
BELIECTBA OtcyT- 279,7
BO/IUECKOE
N Mertan CTBYIOT 0,01- 62.33 i i
XO3SHUCTBO 1143,5 s
CepoBogo- 0,00056-
pox 165.71 4,54 0,08 -
Cepsl qHOK- 0,00003-
cun 156.53 4,58 0,5 0,05
VYrnepona 0,002-
OKCH] 562,96 36,03
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Tabmuma 2.5
BbIGpoChI 3arpsisHAIOLWNX BeLEeCTB B BOAHbIE 06bEKTbI
OT NTULEeBOAYECKUX NpepnpuaTuin B Poccum [34]

Hamnpagne- O0BbeM u/iiTh Macca BbI-
HHUE cOpOCoB OpOCOB 3arps3HAIOMINX
Hcrounnk e (B BOJHBIN WAENE @ it BEIIECTB OCJIE OYUCTKHU
HOBaHHE TIIOBTOPHOTO HC-
BBIOpOCa 00BEKT, B B IO, T
BEIIECTBA TN [ IIOJIb30BAaHHS —
Juara3oH Lotz
HAJIN3AIN) 3HAYCHUE
[pennpu- |  Asor [Nonnas 6uosorun-| 8,312- 13.137
SITUE B Boxbie yeckast ounctka c | 22,317 ’
1eIoM docdop o 6;“}’1 (unerpoBaHNEM
Ha 3epHUCTHBIX |0,69-0,712| 0,696
(brpTpax
IIpennpu- A3zot Bommsie buonornueckue |0,009-46,9| 11,47
ATHEB | DOCHOP | ooy | OTHCTHBIC COOPY- |y 5 g 3| | 7
1EJIOM JKCHUS ’ ’ ’
Lex y6os A3zotr Boibie Bbuonoruueckue 0,23-0,8 3,91
u nepepa- | docgop 0BBeKTEl | CTHRIE COOPY= 0,11-0,67 0,55
00TKH SKCHUSI ’ ’ ’
IIpennpu- A3zot Haxorm Kananu3zanuos- 2,0-57,8 19,05
ATHE B ®ocdop e HbIE OYHUCTHEIE 0.16-11.1 537
1IEJIOM COOPYKEHHS ’ ’ ’
Ipennpu- A3zot Bbuonoruueckue 0,62-5,7 0,8
SITUE B docdop Botsie OUYHUCTHBIE COOPY-
Hesom 06BeKTEL | o CAPAI 1 1y 551 0,18
el u Omoyoruye- ’ ’ ’
CKUMH IpyJlaMu

PanmonansHOE pa3menienne 00beKToB NThiieGadbpuk, caHUTapHO-3a-
NIUTHOE 30HUPOBAHME W JIPYTUE MEPOIPHUSATHS MOMOTAIOT B HEKOTOPOWH
CTETEHN 3alUTUTh aTMOC(HEPHBIH BO3MyX CEMUTEOHOW 30HBI. OmHAKO
COXpaHSIOMAsiCs BBICOKAs KOHIEHTPAIMs MHUKPOOPTaHW3MOB, MBUIH H
ra3000pa3HbIX BPEIHBIX BEIIECTB HE MO3BOJSIET PACCMATPUBATEH PaIlHO-
HAJILHOE Pa3MEIeHHs MTUIEBOMYCCKUX MPEINPHUITHH KaK eIUHCTBEH-
HOE CPEJICTBO TI0 3aIIUTE OKPYKAFOIIEH CPEeIbl.

Jannas mpoOiieMa penraeTcsi MPOBEJACHUEM TEXHOJIOTHUECKUX H
CaHHUTAPHO-TEXHHYECKMX MEPOIPHUATUIH, B YAaCTHOCTH TPUMECHECHHEM
TEXHOJIOTUH, CHIKAIOIIUX 3MUCCHUIO aMMMaKa B BO3AYIIHOE MPOCTpPaH-
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CTBO IPY MHTEHCHBHOM BBIPAIIMBAHUU CEJIbCKOXO3HCTBEHHON MTHIIBI.
B Poccun ux 0CHOBOM SIBIISIIOTCSI CUCTEMa COAEPKaHMS HTHULBI, CIIOCO0
W 4acToTa y/laJeHUs IOMEeTa, 32 pyOeKOM — KpOMe 3TOr0, CIIOCOOBI, Ha-
MpaBJIeHHbIC HAa OYUCTKY, 00e33apakMBaHue M AC30/10palMI0 BO3IyXa,
yAAIIEMOT0 U3 IOMEIIEHUH, I7Ie COAEPKUTCS NTHLIA.

[Ipu nambonee pacnpoctpaHeHHON B Poccun cucreme comepkaHus
OTHLBL (B MHOTOSIPYCHBIX KJIETOUHBIX Oarapesix) MOMET M3 NTHYHHKOB
yaanseTcs JIEHTOYHBIMY TPAaHCTIOPTEPaMH, ITPH HAMIOJIBHOM COJIEpKaHNHU —
MOOMJIBHBIMH MEXaHH3UPOBAHHBIMU CpeAcTBaMU. [IpakTHKa mokasbIBaer,
YTO YPOBEHb YMHUCCHH BPEIHBIX BEIIECTB U3 NTHYHHMKA 3aBUCHUT OT 4acTO-
Thl yaajeHus noMera. OnHako B MHPOPMALMOHHBIX MCTOYHUKAX OTCYT-
CTBYIOT JAaHHbIC O BIMSHHMU YacCTOThI €T0 yAAJCHHUS HA YPOBEHb BPEIHBIX
BBIOPOCOB M3 NTHYHHUKOB HA POCCUHCKHUX MPEANPHUSITHSIX.

3a pyOexoM HaWIydlIMe AOCTYIHbIC TEXHOJIOTHH, CHHKAIOIIUE BbI-
OpOChI B BO3AYX aMMHaKa U3 NTUYHUKOB JJIs1 Kyp-HECYIIEK, OpoiiIepos,
MOJIOZIHSIKA, POAMTENILCKOTO CTafa OpoiyiepoB, OCHOBAHBI Ha CHCTEMaXx
KJIETOYHOTO U aJIbTEPHATHUBHOIO (Ha [TyOOKOM MOJCTUIIKE U B BOJIBEPAX)
conepxanwus (Tabi. 2.6).

B coorBerctBuu ¢ upektusoii Coera 1999/74/EC ot 19 wurons
1999 1. ¢ 2012 r. TpaAMLIMOHHBIE KJIETKH 3alpelieHbl AJI1 Kyp-HECYIIEK
1 pa3pelleHbl TONbKO YIyUIICHHbIE KIETKU U aJlbTepHATUBHbIC (HE Kile-
TOYHBIE) CUCTEMBI COACP)KaHUsL. B COOTBETCTBUY C TIOJIOKEHUSIMH PEKO-
MEHJaNni, Kacarmuxcs aoMamrHed ntunsl (gallus gallus) (mpum. 11),
npunstod Coerom EBpomnsl B 1995 r., ynydmieHHbIE KIETKH AOKHBI
ObITb 00OPYIOBaHBI HACECTAMHU, MOACTUIKOW U rHe31oM. Crapble KieT-
K{, HE OTBEYAIOLIME ITUM TPEeOOBaHHUAM, MOXKHO HMCIOJIb30BaTh TOJIBKO
710 BBIpaOOTKHU pecypca.

MoJ10gHSIK PEKOMEHIYEeTCsI BBIPAIUBATh C HCIIOIb30BAaHUEM TaKHUX XKe
CHCTEM COZEPKaHHUs, KaK U IJIs B3POCIIOrO CTajla Kyp-HEeCylIeK, — yiayd-
LICHHBIE KJIETKH U aJIbTEPHATUBHBIE CHCTEMbI (Ha IIyOOKOH MOICTUIIKE
U B Bosbepe). Takoi MoAaxXox Mo3BOMISAET MOJIOIHIKY OBICTpEe aJalTupo-
BaThCsl IIPH IIEPEBOJIE BO B3POCIIOE CTAIO.

Ponurensckoe cTamo OponUIepoB COASPIKUTCS HA TITYOOKOM TTOJICTHITKE
U B BOJIbEPAX.
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3a pyOexoM IpH BBIPALIUBAHUUA OpPOMIICPOB TPAIUIIMOHHO MPUME-
HSIETCSl CoJepXKaHue Ha TIyOOokKod monctuike. [LIOTHOCTH mocaaku U
MIPOIOJDKUTEILHOCTD TIEPUO/Ia BHIPAIIUBAHYSI IITUIIBI BIUSIOT HA 00bEM
SMHUCCHM aMMHAaKa: YBEIHMUCHHE MACChl TeJa MTUIBI BO BPEMs BbIpAIH-
BaHUS MMO/Ipa3yMeBaeT 00pa3oBaHue OOJIBIINX 0OBEMOB TOMETA U YIIIOT-
HEHUE TOJCTUIKH. DMHUCCHS aMMHaKa 3aBHCHT TAK)Ke OT TUTIA BEHTHJIS-
MUY ¥ OTCYTCTBHSI IPOTEUEK B CUCTEME TIOCHUS TITHIIBI.

YMEHBIIICHUIO AYMUCCUM aMMHUaKa M JIPYTHX BPEIHBIX BEIIECTB CITO-
COOCTBYIOT TexXHOIOTrHuH, onpenensembie kak HJIT, B cooTBETCTBUM € KO-
TOPBIMH TIOMET Y/IaJSETCsI C OTPEICTICHHON YaCTOTOM C TOMOIIBIO CTAIIH-
OHApPHOTO ¥ MOOHMITLHOTO 00opynoBanus (Tadm. 2.7, 2.8).

Tabmuma 2.7

HAT, ymeHbLaowme aMUCCUI0 aMMUaKka B BO3AyX,
npu pasnUYHbIX CUCTEMAX COoOepPXaHUA AN Kyp-Hecyllek,
poanTenbLCKoro craga 6ponnepoB U MONoaHsKa 3a pyb6exom

HaumenoBanue

Ornucanue

VnaneHue momera ¢ MOMOIIBIO JICH-
TOYHBIX TPAHCIOPTEPOB (B Cliydae
YIYYIICHHBIX WA TPaIUIHOHHBIX
KJICTOYHBIX CHCTEM) MPH YacToTe
yIaJeHUs:
OZIMH pa3 B HEJEINI0 C CYLIKOH 3a
CYeT TPUHYAUTCIBHOW BEHTHIISI-
1w,
2 pa3a B Hezielo 0e3 CyIIKH

[Ton kieTKamMm pa3MeIieHbl JICHTHI s
ynanenuss HaBo3a. [lepmomudHocTh yna-
JICHWS. — OJMH Pa3 B HENENo (C CYIIKOif)
nin yame (6e3 cymkn). Jlenta mst coopa
HaBO3a MOXKET BEHTHJIMPOBATHCS JUISL €0
CYIIKH. MOJKHO HCIIOIb30BaTh TAKKE BO3-
JYIIHYIO CYIIKY C IPHHYINTENBHBIM Hepe-
MEIIMBAaHUEM Ha HAaBO3HOH JIEHTE

Vianenue momera JICHTOYHBIM HIIH
CKpeOKOBBIM TpaHcnoprepoM (Tipu
COJIep)KaHNK Ha TITyOOKOM MOJICTHIIKE
C SIMOM JIJIs IOMETA)

ITomer ymanstoT CKpeOKOBBIM (TIEPUOAM-
YeCKM) WIIM JICHTOYHBIM TPAHCIOPTEPOM
(onMH pa3 B HEJIeJI0 ISl BBICYILICHHOTO Ha-
B03a, 2 pasa B HeNeNo 0e3 CYIITKH)

Heuacroe ynaneHue nomera B code-
TaHUW C NPUHYAUTEIBHON BEHTHIIS-
1yei (B cirydae TiryOOKo# MOCTHIKK
C SIMOM JUIs TIOMETa) C JIOTOJIHUTEIb-
HBIMH MEpaMH, HallpuUMep IOBBIIIe-
HHSl COZICp)KaHHsl CYXOro BEIIecTBa
B IIOMETE, HIPHUMEHEHMS CHCTEMBI
OYHCTKH BO3/IyXa

Cucrema nIyOOKO# MOICTUIIKY COYETACTCS
C HEYacThIM yZlaJleHHEM [IOMETa, Halpumep
B KOHIIE I[MKJIa BeIpammBanus. Odecreun-
BAeTCsi MUHUMAJIHOE COAEPKaHUE CYXOro
BemectBa B nomere — 50-60%. octura-
€TCs ATO € IOMOIIBI0 COOTBETCTBYIOLIEH
CUCTEMbl MPUHYIUTENbHONW BEHTHJISILIUU
(HampuMep, BEHTWISITOPHI U BBITSXKKA BO3-
JIyXa, PacIlONIOKEHHBIC HA YPOBHE I10J1a)
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Ipooonacenue mabn. 2.7

HanmenoBanme

Omnucanune

[IpuHyauTeNbHAs BO3IYIIHAS CyIIKa
IIOMEeTa BO3IYXOM, IOaBAE€MbIM IO
TpyOaMm (1pu colepkaHuu Ha 1y0o-
KOH MOJICTUIIKE C SIMOH JIJ1s IOMeTa)

Cucrema n1yOOKOH MOJICTHIIKN COYETACTCs
C CYLIKOM IOMEeTa ¢ IOMOLIbIO IPUHYIHU-
TeabHOM BeHTHIsinuK. [lonaBaemblil yepes
TpyOBI BO3/LyX (HarpumMep, py TeMIIepary-
pe 17-20°C u 1,2 m*/niTunia) pacmpenenser-
CsI HaJl TOMETOM, XPAHSIMMCS TIO]] PeIeT-
YaThIM M10JIOM

[purynuTensHas BO3MYIIHAS CYIIKA
TIOMETa C UCTIOIBh30BaHUEM Tephopu-
POBaHHOTO TIONa (IPH CONEpPIKAHUH
Ha TTyOOKOH TOJCTIIIKE C SAMOM IS
oMeTa)

Cucrema TITyOOKOH TONCTHIIKH OCHAIICHA
nepopHPOBAHHEIM TIOJIOM, KOTOPBIH 00e-
CIIEUMBACT MPUHYIUTEIBHYIO MPOLYBKY
BO3/lyXa moj nomeToM. Ilomer ynansior B
KOHIIE IIMKJIA BBIPAIIHBAHUS

JlenTOouHbIE oMeToy0OpOUHbIe
TpaHcHopTepsl (MPpU BOJIBEPHOM CO-
JIepP’KaHHUN)

[Tomet coOupaercst Ha JICHTE IO/ perieTya-
TBIM IIOJIOM U YJAJSETCS HE PEXKE OJHOIO
pasa B Henenmto. CucTeMa MOXKET COUeTaTh-
Cs1 C IPUHYAUTEIILHOM CYLLIKOM IIOMETa BO3-
nyxoM. IloncTuiiky v TBepbIi I10JI MOKHO
KOMOMHHUPOBATH B BOJIbEPAX ISl MOJIOAKA

[puHynuTeNbHAS CYIIKA NOACTUIKA
C HCIIONB30BaHHEM BO3/lyXa B MOMe-
mieHuH (P COZICP KaHUH Ha TITy0o-
KOM TIOJICTHIIKE)

I1pu coneprkaHny Ha TTyOOKOH TOACTUIIKE
MOYKHO TPHMEHSTh CHUCTEMBI PELHPKYIIS-
UM BO3/lyXa B roMenieHuH. C 3Toi 1ernbio
MOTYT HCIIOJb30BaThCsl BEHTUIISTOPHI, Te-
TII00OMEHHUKH U JIp.

Tabmnma 2.8

HAOT, ymeHbLwalowme aMMCCUI0 aMMuUaka B BO3gyXx
npu pasnU4YHbIX cUCTeMax cofepxaHusa bponnepoB 3a pyoexom

HaumenoBanue

Omnucanne

[puHynurenpHasi BEHTHISALUS |
OTKPBITAsl CHCTEMA ITOCHHUS (B CITy-
4ae CIUIOIIHOTO TI0Na ¢ TITyOOKOM
TTOJICTHITKOH )

EcrecTBeHHass BEHTHJISALMSA, OT-
KpbITasi cHUCTeMa IOCHUs (B CIy-
Yae CIUIOIIHOTO TI0Na ¢ TITyOOKOM
TTOJICTHITKOH )

[TomemieHne 3aKpHITO W XOPOIIO H30JIH-
poBaHO, 000PYIOBAHO €CTECTBEHHON HITH
[IPUHYAUTENBHON BEHTHJISILUMEH, MOMKET
OBITh O0BEIMHEHO C BEpaHION W / WIH
CHCTEMOH CBOOOIHOTO BEITYIA. TBEpIBIit
IOJT TIOMHOCTBIO TOKPBIT TOACTIIIKOH,
KOTOPYIO TIpH HEOOXOIUMOCTH MOXKHO
nobaBmaTe. M3omsamust mona  (Hampu-
Mep, 6eTOHHas, TIHHSIHASL, MeMOpaHHas)
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IIpooonacenue maébn. 2.8

HaumenoBanue

Onucanue

[IPEeOTBpalIaeT KOHJIEHCAIUIO BOIbI B
noactuike. [ToMeT ynansitor B KOHIIE [IUK-
J1a BeIpaImuBanus. KOHCTpYKIHS U 3KCILTY-
aTalys CUCTEMbI TIOEHUsI PEIOTBPAILAIOT
YTEUKY U MOMaJJaHie BOJbI Ha MOACTUIIKY

IIpunynurensbHass cucrema ocCy-
HICHUA TOJACTUJIKH, HCIIOJIB3YIO-
masi BHEIIHUK BO3AyX (B ciiydae
CIUTOIIHOTO IM0JIa ¢ TITyOOKO# moj-
CTHJIKOIN)

B cucrteme HamoigpHOTO COACpXaHHSA Ha
[1yOOKOM TTOJICTHIIKE JUTS €€ CYIIKH MOX-
HO WHCIIONIb30BaTh CHCTEMBI PEIUPKYIIS-
LU BO3yXa B IOMEIIEHHH — BEHTHJIATO-
PbI, TETUIOOOMEHHUKY W/ HarpeBaTein

[ToncTuika Ha JTCHTOYHOM TpPAHC-
opTepe W MPHHYAUTEIHHOE BO3-
OyUTHOE OCyIIeHHe (B cliydae
MHOT'OSIPYCHOM CHCTEMBI COZEp-
YKaAHU)

MHorosipycHasi cuctema, 000opy1oBaHHas
JICHTaMH TIOMETOYHAJICHHS, TOKPBITHIMU
MOACTIIKON. Mexmy OarapesMn KIeTOK
OCTaBJICHBI KOPHUIOPHI JJIS BEHTUISLNN.
Bozayx moctymaer uepe3 onuH KOPHIOP
1 HaTPaBIIACTCS K MOICTIJIOYHOMY Mare-
puany Ha JeHTe momeroymaieHus. llox-
CTHJIKY yAAJISIOT B KOHIIE IIUKJIA BBIPAIIIN-
BaHUs. CHCTeMa MOXKET HCIIONIB30BATHCS
Ha HauaJbHOU cTajuu (LBITUIATa-0poiie-
PBI BBIBOIATCS M BBIPAIIMBAIOTCS B TEUE-
HUE OTPaHMYCHHOTO BPEMEHHU Ha JICHTaX
C TIOICTHJIKOW B MHOTOSIPYCHOM CHCTEMeE)

HarpeBanue win OXJaKACHHE
oJ1a ¢ MOJICTHIIKOM (B clly4yae cu-
CTEMBI KOMOHUJICK)

3aMKHYTBII KOHTYp IOJA4YM BOIBI yCTa-
HOBJICH IO/ IIOJIOM, a JPYrod HOCTPOCH
Ha OoJee ITyOOKOM ypOBHE JUTSI XpPaHEHHUS
M30BITOYHOrO TEIUIa WIIM BO3Bpara €ro B
NTUYHHK TpH HeoOxoxumocTtu. TeroBoi
HACOC COCAMHSIET JBa BOJSHBIX KOHTypa

Hcnonb3oBaHue CHUCTEM OYMCTKH
BO3yXa, TAKUX KaK:

KHUCJIOTHBIH CKpyOOep

OTpaboTaHHBI BO3AYX MPOITYCKACTCS
yepe3 GuiabTp (Hampumep, YIUIOTHCHHYIO
CTCHKY), TJIE PaCHbUIACTCS IUPKYIHPY-
folasl KUJAKOCTh (HampuMmep, CcepHast
kucnora). CoaepkaHue aMMHaKa MOXKET
ObITh CHIDKEHO Ha 70-95%.
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IIpooonacenue maébn. 2.8

HaunmenoBanune

Omnmcanue

JIByX- WJIM TPEXCTaJUuHHbIE CH-
CTE€MbI OYMCTKH BO3/1yXa

B aByxcryneHuaroil cucteme mnepaas CTy-
meHb (MOKpBIA KHCIOTHBIH CKpyOOep)
00BIYHO KOMOMHHpYeTCsi ¢ OHocKpyOOe-
poM (BTOpas cTymeHb). B Tpexcrynenua-
TOW CHCTEME IepBasi CTYIeHb, COCTOSIIAs
U3 BOIHOTO CKpyOOepa, OOBIYHO 00be-
JTUHSETCS CO BTOPOH CTYMEHBIO (MOKPBIN
KHCJIOTHBII CKpyOOep), 3a KOTOPOH cliemy-
er ouopunbTp (TpeThs crynens). Coaep-
YKaHUE aMMHUaKa MOXKET ObITh CHHKEHO Ha

70-95%

O6mockpy060ep

BamenHbIil GUIBTP ¢ HHEPTHBIM MaTEPH-
aJIOM, KOTOPBI OOBIYHO MOIICPIKUBACTCS
ITOCTOSTHHO BJQKHBIM ITyTeM pPa3OpBI3rH-
BaHUs BOABL. 3arps3HUTENU BO3/AyXa IO-
IJIOMIAIOTCS B KUAKOW (pase W BIociea-
CTBUH PAa3lIaraloTCsi MAKPOOPTaHU3MaMH,
OCENaIOIINMHU Ha (QIIIBTPYIOMINX AIIEMCH-
tax. ComepxaHne aMMHaKa MOXET OBITh
camkeHo Ha 70-95%

JlaHHBIE TEXHOJIOTUU 00ECIICUNBAIOT CHIKCHHUE YPOBHS AIMUCCUU aM-
MHaKa U JPYTUX BPEAHBIX BBIOPOCOB M3 NMTHUYHUKOB JUIS POAUTEIHCKO-

ro craja Opoitiepos (Tadi. 2.9),

Kyp-Hecymek (tabm. 2.11).

MosonHsika (tabin. 2.10), O6poiinepoB u

Tabmuua 2.9

YpoBeHb aMUCCUI B BO3AYX, [OCTUraembin npu npumeHeHun HOT
npu coaepxaHUu NIeMeHHOro NoronoBbA GponnepoB

Omnwucanue

YpoBens sMuccuu Ha ntue- | KoHneHTpamus

MECTO B Iol, KI 3araxa Ha rojioBy,

aMMMaKa ‘ IBLTA OU,/c

Jlenmounulii nomemoy6opouHblll MpaHcnopmep uiu cKpenep
(6 cnyuae npumenenus 2nyOOKOU NOOCMUIKI C NOMEMOCOOPHUKOM)

I'myOokast mojcTuiIKa 0,58 0,043 0,93
I'my6oxkast mopcTHIIKA + JICH- 0245

o » > () R3.5 3
TOYHEIA TOMETOYOOPOUHBIH (0.216-0,31Y: 0,049-0,8 0,93
TpaHCIIOpTEp
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IIpooonacenue mabn. 2.9

YpoBeHb sMuccuu Ha nTune- | KoHIeHTparms
Omnucanne MECTO B TOJ, KT 3armaxa Ha roJIOBY,

aMMuaKa MBLTH OU,/c

I'myGoxkast nopcTHiKa +

0,293 H.x. H.x.
+ cKkpenep

Tpunyoumenvhas 6030yuinas cyuika nomema uepes mpyovl
(6 cnyuae npumenenust 21yO0KoU NOOCMUIKYU C NOMEMOCOOPHUKOM)

TopuzonTaNBEHBIE TPYOBI 0,25*

(B cimyuae TITyOOKOM TTOACTHIIKA (0,183- 0,049° 0,933
M PEMIeTYaTOro Mmojia) 0,287)*

BepruxanbHbie TpyObI 0,435¢

(B ciyvae rryOOKOW MOACTHIKA (0,343- 0,043%3 0,93*
U PEIIeTYaToro mosa) 0,528)*

Ipunyoumenvhas 6030YuiHas CywKa nomema uepes nepoopuposanmslii noi
(6 cyuae npumenenus 2nyo6oxol NOOCMUIKU ¢ NOMEMOCOOPHUKOM)

[TpunynuTenpHas BO3IyIIHAS
CyIIIKa IToMeTa yepes nephopu- 0,234

poBanHbIii o (B ciyvae mpu- | (0,21-0,248)?
MEHCHHS TITYOOKOH IMTOCTHIIKH )

0,0433 0,933

Jlenmounwiti nomemoybopouHbLil mpancnopmep
(6 ciyuae 6onveprozo cooepoicanust)

Bonbep ¢ aspanueit nomera:

Ha JIHTaX 0,174 s s
0.13-0,2022 0,028 0,93
Ha JIEHTaxX 1 Ha MOICTHIIKE 0,13! H.x H.no.

'CMmozenpoBaHHbIe 3HAYCHHS (HAIPUMEP, Pe3yJIbTaThl, OCHOBAHHBIC HA OaslaHCe a30Ta).

“MI3MepeHHbIC 3HAYCHUS.

*3HaueHMsI, MIOJIyYCHHBIC B PE3YJIBTATE YKCIICPTHOTO 3aKIIFOUCHHS, OCHOBAHHOTO Ha BBIBOJAX 10
AHAJIOTHH.

“‘Tlomy4yeHHbBIC HA OCHOBE N3MEPCHHI.

S3HaueHuUsI, BBIPAXKCHHBIC B BHAE OOIIETO KOJIMYECTBA MBLIH.

H.n. — undopmarus He npegocTaBieHa.
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Tabmuua 2.11

YpoBHM BbIOPOCOB aMMMaka B BO3AYX, cBsidaHHble ¢ HAOT,
npuv cogepxaHUU Kyp-HecyLlek u 6ponnepoB*

YpOoBEHb IMHUCCUU AMMHUAKA

[Tapamer Cucrema cofepKaHus
P P P Ha MITALIEMECTO B TOI, Kr**

Jna Kyp-Hecyuiex
Ammuak (NH3) Knerounas 0,02-0,08

AnprepHaTnBHas (Ha IITyOOKOH

0,02-0,13
TTOJICTHJIKE MIJTH BOJIbEPHAST)
s bpotinepos
Amwmuax (NH,) ‘ Ha rimy6oxoif mogcTuike ‘ 0,01-0,08

*He MpUMEHUMBI K OPTraHHIECKOMY IPOH3BOZCTBY.
**3HaueHHe HIDKHETO Ipefieia Uana3oHa ypoBHEeH dIMHCCUH aMMHaKa COOTBETCTBYET UCIIONb-
30BaHHUIO CHCTEM OYMCTKH BO3/yXa.

[Iuky KOHUEHTpAaLMU aMMHAKa CBS3aHbl C COCTOSIHUEM MOACTHIIKU U
YacTOTOM y#ajieHusl MoMeTa M3 NTUYHUKA. OpUEeHTUPOBOYHBIC YPOBHH
BBIOPOCOB aMMHUaKa yCTaHAaBIMBAIOTCS B K&XKI0M rocyaapcrae-uiene EC
HE3aBHCHUMO JIpYyT OT Apyra (Tabdm. 2.12).

Tabmuma 2.12
Op1eHTMPOBOYHbIE YPOBHU BbIGPOCOB aMMMnaka
B rocyaapcTBax-uneHax EC

oy o Frjpai YpoBeHb 3MHUCCUU aMMHAKa
Ha NTUIIEMECTO B TOM, KT

Bpoiinepsr BenmukoOpuranust 0,039!
Hcnanus 0,0942

Kyper-Hecymku B kiteTkax | BenmmkoOputanus 0,117

C CHCTEMO¥ JICHTOYHOTO Benbrus-Onanpus 0,085

TIOMETOY/IAJICHHS

KypsI-Hecyuiku Ha noiy Bennkobpuranus 0,29!

C HaBO30COOPHUKOM dpanims 0,453

KypsI-Hecynikn Ha oy Hanus 0,091

C JICHTOYHBIM HaBO30y0O0- ®panmms 0,153

POUYHBIM TPAHCIIOPTEPOM

Kypsbi-Hecyiku B KieTkax Ucnanus 0,2042

KypsI-Hecyuiku Ha noiy Ucnanuns 0,189?
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IIpooonicenue maon. 2.12

Ve m Chpe YpoBeHb SMUCCUN aMMHUaKa
Ha NTUIIEMECTO B TOM, KT

KypsI-Hecyurku Wpnanpus 0,14

(xmeTka 1 albTepHaTUBHOE

COJIEpIKaHUE)

WHpeiikn (camiis) Janus 0,68
BenukoOpuranust 0,659!

WHupetikn (camkn) Janus 0,387

Wnpeiiku (MuKC) Opannus 0,263-0,374

Yr1ku Janust 0,146

'3HayeHus], paCCUUTAHHbIC HA OCHOBE CPEIHMX BBIOPOCOB, BBIPAXKECHHBIX B IPAMMAaX a30Ta Ha
YCIIOBHYIO TOJIOBY B JICHb.

3HauCHHs, COOTBETCTBYIOLINE CHCTEME OTCUCTA I PACCIHTAHHBIC U3 MPUBEACHHBIX KHIOTPAM-
MoB N-NH, Ha nruuemecTo B rox.

SEBporieiickuii peructp BbIOPOCOB 3arpsiHuTENEH, onpenencHublii B Pemennn 2000/479/EC
CoBera, B HAaCTOSIIEE BPEMsI 3aMEHEH E€BPOIICHCKUM PETHCTPOM BBIOPOCOB M MEPEHOCA 3arpsA3HH-
Tenen.

JlJis ITUYHUKOB, TJe MPUMEHSIOTCS NMPUHYIUTENIbHAs CUCTeMa BEH-
TWISIAA U HEYACTOe ylaJjeHne moMera (Tpu allbTepHATUBHBIX CUCTEMax
CoZiepKaHHs) B COYETAaHUHM C MEPaMH, HAIIPABIEHHBIMU Ha MOBBIIICHHUE
COZIepKaHUS CYXOTO BEIIECTBA B TIOMETE, BEPXHUU Ipenen HOPMBI CO-
crapisteT 0,25 KT aMMHBaKa Ha TITHIIEMECTO B TOJI.

Br10pocsl aMMuaka U3 yinydIIeHHBIX KJIETOUYHBIX CUCTEM TIPU CONEp-
KaHuK Kyp-Hecymek cocrasisiior ot 0,01 mo 0,1 xr NH, Ha ronosy B
rox (Iuama3oH OOYCIIOBIIEH pazIMYHOM YacTOTOW yHajeHWs MOMETa).
W3mepenHble ypoBHH BEIOPOCOB CPAaBHUBAIMCH C 3TAJIOHHBIM 3HAY€HUEM
smuccnn — 0,083 kr NH, Ha niTriieMecTo B roji, KOTOpOE COOTBETCTBYET
YIaJIEHUIO TIOMETa O/INH Pa3 B HEAEITIO.

Pacuetsl nmokazanu, 4To yBeIMYEHHUE YaCTOTHI yaaieHus ¢ 2 10 3 pa3
B HEJENI0 WM JI0 €KEJTHEBHOTO TO3BOJISIET COKPATHUTh BHIOPOCHI am-
muaka Ha 19 u 43% coorBerctBenHo [30]. PesynbpraTsl aHKeTHpOBa-
HUS, TPOBEACHHOTO B JlaHWW, TOATBEpIWIN MaHHYIO 3aBHCHMOCTD
(Tabm. 2.13).

[Ipu ocymennu moMera Ha JIEHTE aHHAs 3aKOHOMEPHOCTH COXPaHs-
ercs (tabm. 2.14).
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Ta6muna 2.13
BnusaHue yBenu4eHunsa 4acTtoThbl yaaneHus noMeTta Oe3 ocylieHus
Ha Bbl6pOCbI aMMUaKa 13 yny4dleHHbIX KINeTOoK AnA Kyp-HeCcyLlueK

(daHus)
Yacrora ynaneHus noMera
ITapameTpsr 2 paza 3 pasza €KETHEBHO
B HEJIGNIO | B HEIENIO | MM 2 pasa B JIeHb
YMeHbIlIeHHue IMUCCUU aMMuaka, % | 54-58 66 76

Tabmuma 2.14
BnusiHne 4yacToTbl yaaneHus nomerta npu ero cyLuke
Ha BbIOPOCHLI aMMMaKa 13 ynyuylleHHbIX KIeTOK Ans Kyp-HecyLluek
M CBfi3aHHble C 3TUM 3aTpaTtbl *

YacToTa ynaieHus moMera
[Tapamerpsl
2 paza B HEZIENIO Oosee 2 pa3 B HEAEINIO
‘YMEHbLIEHUE SMUCCUU
o) 5k 30-40 35-45
ammonus, %
3arparsl Ha | Kr ynanse- 0-3 2.5
MOr0 aMMHMaKa B IO, €BpPO

*CpaBHEHHE C TEXHOJIOTHEHl, IPH KOTOPOii MOMET yaanseTcst 2 pa3a B HEEI0 0e3 CYIIKH (IMHC-
cust cocrasiser ot 0,05 kr 10 0,1 kr NH, na ntunemecto B rof).
**3aBUCHUT OT NPOU3BOAUTEILHOCTH BEHTHIIATOPA.

B BenukoOpuranun Ha depMax, TAe NMTUIIA COJEPIKANIACh B YITyqIICH-
HBIX KIJIETKaX, YPOBEHb AMHCCHH METaHa C OIHOTO MTHIEMECTa 3a T
coctami 0,078 xr, 3anermernoctr 0,01 k. B Mcrmannm 1 Utanun nanHas
cuctema ObuTa IpuMeHeHa B nTuyHukax Ha 60 Teic. u 100 THIC. mTHIE-
MECT COOTBETCTBEHHO. lI3Mepenus, mpoBeaeHHbIe B Vcrianum, mokasanm,
YTO yBEJIMUYEHHE YaCTOTHI YAJICHHUS TIOMETa C OJHOTO JI0 2 pa3 B HEJEIIO
MIPHUBEIIO K COKPAIIEHUIO BEIOPOCOB C OHOTO MITHUIIEMECTA 3a TO/I: aMMH-
aka — Ha 49% (¢ 0,079 mo 0,039 kr), okcuma azora — Ha 29% (¢ 0,0024
no 0,0017 xr). Ymenpmenuio BeiOpocoB Merana Ha 31% (c 0,035 mo
0,024 xr) crIOCOOCTBOBAIO HE YACTOE YAAICHHUE TIOMETA, a €T0 OCYIIIECHHUE.

UYacroe ymanenue 6e3 OCyIIeHHS W MPEABAPUTEIHFHOE OCYIIEHHE TI0-
MeTa B NTUYHUKAX IS Kyp-HEeCyIleK, COep Kalnxcs B KIETKax, MO3BO-
JSIOT CHU3WUTH BhIOpOoCchl ammuaka Ha 70-85 m 80-95% cooTrBercTBeH-
HO TI0 CPaBHEHHUIO C CHCTEMaMH CONIEp’KaHUS Ha TIIyOOKOH MOICTHIIKE.
CtouMOCTb yJaJleHHOTO 1 KT aMMuaka 0e3 OCYIIICHHS TIOMEeTa COCTaBUIIa
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ot 1 10 5 eBpo, ¢ ocyuieHueM — ot 1 10 7 eBpo. CBs3aHO ATO C AOMOIHU-
TEIBHBIMU 3aTpaTaMy Ha dJICKTPOIHEPIUI0: HapuMep, B [ epmanuu onux
NTUYHUK B T0J] IoTpedisier okosio 0,52 kBT 4 anekTposHeprun Ha OCBe-
menne u 2,1 kBt 4 — 151 paboThl cHCTEMBI, JIONOIHUTEIBHOE TOTpeoIIe-
HUE Ha BEHTWISIUIO TPAHCTIOPTEPOB MOMETOYAANEHUs — OKoJIo 1,6 kBT u
Ha OJIHY TOJIOBY B TO/I.

[Ipu anpTepHATHBHBIX CIIOCO0AX coNepKaHus (Ha ITyOOKOM MOACTHII-
K€ ¥ B BOJIbepax) MOMET CKaIUIMBAETCs JIN0O Ha TBEPIOM IOy, JINOO IO
pelieTyaTon IoWaaKon B TeueHue 14-MecsiaHOoro nepuoa.

Jliis anbTepHaTHBHBIX CIIOCOOOB CONIEPYKAHUS NTHIBI XapakTepeH 00-
Jiee BBICOKUI ypOBEHb SMUCCUU aMMHAKa W TBUTH 110 CPABHEHUIO C Kile-
To4HbIM cozpepkanueM (ot 0,010 mo 0,10 kr NH3 Ha TOJIOBY B T01). BoI-
OpOChl aMMHaKa MOXKHO COKPaTHUTh, OOECIIEUMB BIIAYKHOCTH IOJCTHIIKH
Ha ypoBHe 40-50% 3a cueT NPUHYAUTEIBHONW BEHTHLILMH (HAIpUMeEp,
BEHTHJISITOPHI M BBITSDKKA BO3/IyXa MOTYT OBITh pa3MeIleHbl Ha YPOBHE
1ojia) W yBEJMUYCHHs YacTOThI yAaJeHUs MOMeTa. 3aperucTPHpPOBAaHHEIC
BEIOPOCHI TIPH COIEPKAaHUU Kyp-HECYIIIeK HaXOIiCh B ripeaernax 0,071 —
0,315 kr ammmaka Ha nTunemMecto B rof. [Ipu Hanmuany ruromanku cBo0oI-
HOTO BBITYNa BEIOpOCH! yBenuuuBatoTcs Ha 10%, nnmum 1o 0,347 kr amMuaka
Ha nrTHiieMecTo B Tof. [Ipy coueTaHny cTallmOHApHBIX CPENICTB YIAICHHS
MIOMETa C CUCTEMOH OCylIeHMs 3MHccUsl aMMuaka cocrasiser 0,125 kr
NH, na ntunemecto B ro (ycTaHoeneHo B Hunepnanaax), uto cooTseT-
CTBYET CHIKEHHIO Ha 60% 10 CpaBHEHUIO C CUCTEMON ITyOOKOM MOACTHII-
ku (0,315 xr NH, na ntunemecro B ron).

[Ipu BombEepHOM COZIEpPIKaHUH TTOMET YAAIAETCS IEHTOYHBIMU TPaHC-
MopTepaMu, pa3MeIIaeMbIMU TI0/] PEIIETIYaThIMU TTOJIAMH, KaK MPaBHIIO,
2 paza B Hezento (0e3 ocyIIeHus ) M OJJMH pa3 B HEJEIIO (C IpeIBapUTEIb-
HBIM OCYIIIEHHEM Ha BEHTWJIMPYEMBIX JIeHTax). Bo3dmoxHa ycTaHOBKa
CHUCTEMBI TIPUHYIUTEIHFHOTO OCYIISHHs. YAalleHHe MOJCTHIKH IPOBO-
JTUTCS KKJIbIe TPU MECSIIA WITH B KOHIIE [TUKJIa BHIPAIITUBAHHS.

Brigenennro amMmmmuaka M3 MOACTHIKK CIOCOOCTBYET peakius (ep-
MEHTAaTHBHOTO pa3iokeHus (THaponn3a) ModeBHHEI. [lonaepxanne HI3-
KOW BIIQXHOCTH TOJACTHJIKA TPEMSATCTBYET THAPOIU3Y a30Ta B MOMETE,
TEM CaMbIM COKpaIas dMHCccHIo aMMuaka. [Ipu ypoBHe BIaKHOCTH MOJI-
ctmikn HIDKe 30-35% ckopocTh peaknnii, OTBETCTBEHHBIX 3a yJIEeTy4HBa-
HUE aMMHaKa, 3HAYUTENTFHO CHUYKAETCS.
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VYcraHOBIEHO, YTO BBIJCICHHE aMMHAKka B NTHYHUKAX C Tpaau-
LIUOHHBIMH KOJIOKOJIBHBIMH TIOMJIKAMH, B 3 pasa BbIIe (B CpeIHEeM
3,3 r NH,-N/4 Ha yCI0BHYO TOJIOBY), Y€M IIPH UCTIONb30BAHUU HUIIIIENb-
HBIX MMOWJIOK. 1'0710BOI ypoBeHb 3Muccuu coctasiser 0,08 kr ammuaka
Ha MTUIIEMECTO.

Jnist ymeHbLIeHHS! 00bEMOB AIMUCCHI aMMHaKa B BO3AYX MpelaraeT-
CSl IPU COZICP’KaHUU OpOWJIEPOB MPUMEHSTH Pa3JIMUHBIC PEKUMBI IPH-
HYIUTEIHHON BEHTHISIMK B COYETaHHWHU C MOJCTUIIKOW U3 MaTepHaloB,
o0ecrneunBaloInX CHIDKEHNE YPOBHs smMmuccun (Tadm. 2.15).

[Ipu BEIpamuBaHuyM yTOK U HHAEEK onpexaeneH nepeyens H/T, cHu-
KAIOLIMX YPOBEHb IMUCCHH aMMHUaKa B BO3/1yX (Tadum. 2.16).

Tabmuma 2.15
BnusiHme peXxMmMoB BEHTUNALUM HA YPOBEHb 3IMUCCUN aMMUaKa

Pexxum BCHTUIIAITUH

[Tapamerpsl

MEePEKPECTHBIN

TYHHEJIbHbBIN

dunHanpHas )KUBasi Macca, KT

2,1 (cTanmapr) —
3,3 (TsDKeIbIit)

1,6 (cranmapr) —
3,3 (TspKeIbIi)

[epumon BeIpaMBaHus, CyTKH

39 (crammaprt) —
57 (TSOKENBIN)

41 (cranmapr) —
62 (TSOKEITBIN)

IlorosnoBwe, rosoBbI

19 300
(9 000 xyp +
+ 10 300 netyxoB)

12 100
(6 000 xyp +
+ 6 100 metyxoB)

Conepxanue Oenka B riepecuere mo

a30Ty mpu Tpex(dhazHoOM KOpMIICHUH, %o 3,9-3,5 4,4-33
KomnmuecTBO IpHUTOYHOTO BO3AyXa,
10/1aBa€MOTO B ITOMEIIIEHUE HA MTHUIIE-
MECTO, M>/4:
XOJIOJHBIN Mepuos 1,1 1,4
(0,4-2) (0,5-3,6)
TETIIBIA 9,7 10
(1,2-28,8) (1,6-23,7)
CoepkaHHe CyXOro BEIIECTBA
B romerte, % 61 78
O6BeM 00pasyromerocss aMMuaka
Ha ITHIEMECTO B IOJ, KT 0,082-0,09 0,069-0,073
YMeHbIICHHE IMUCCHH aMMUaKa, %o 20 30
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Takum 00pa3om, Ha MUHUMH3ALUIO BEIOPOCOB aMMHUaKa B BO3LyX U3
MOMEILEHUH TIPU COJePKaHUM MITHLIBI OKa3bIBAIOT BIUSHHE:

* Npu KIemouyHOM COOepICcaHuy: YMEHBIICHUE MOBEPXHOCTH, BblIE-
JSIOIIEH aMMHUaK, dacTas BBITPy3Ka MOMETa BO BHEIIHEE XPaHHJIHIIE
(HanpuMep, ¢ TOMOILUBIO JICHTOYHBIX CHCTEM YHAJCHHUs), €ro CylIlKa,
WCTIOJIb30BAHUE TIAJKUX M JIETKO MOIOMIMXCS MOBEPXHOCTEH, OYMCT-
Ka OTpaOOTaHHOTO BO3/AyXa KHUCIOTHBIMH CKpyOOepamu WM (Quilb-
Tpamu;

* NpU ATLMEPHAMUBHOM COOEPHCAHUY: KOHCTPYKLHUSI CUCTEMBI MOe-
HUS ¥ €€ IKCIUTyaTalysi, IPOJOKUTEIbHOCTD MIEPHO/a COACPKaHUs IITH-
LBl U IUIOTHOCTD €€ MOCAKH, UCIIOIb30BAaHUE YTEIUIUTES 10J1a, PEKUM
BEHTWISILIMY U HAIIPABJICHHE BO3/IYLIHOTO IMOTOKA, KIMMAaTHYECKUE YCII0-
BUSI, COCTOSTHHE 37I0POBbS NTUIBI (HAIPUMED, AUapest), TUI ¥ KOJIMYECTBO
MOJICTHIIOYHOTO MaTepualia.

2.3. Hauny4imme J0CTylHbIe T€XHOJIOTUH,
o0lenpuMeHNMble B CBUHOBOJCTBE U ITHIEBOICTBE

U 2.3.1. YnpaBienue KoOpMJaeHHEM

YacTyHOE yCBOCHHE CKapMIIMBAEMBIX KOPMOB, HecOaJIaHCHUpPOBaH-
HOCTh PAllMOHOB SIBIISIOTCSI TIPUYMHON 00pa3oBaHUsi OONBIIOTO 00Be-
Ma HaBO3a B CBMHOBOJICTBE M TIOMETa B MTHIIEBOJCTBE. Y UUTHIBAs 3TO,
YIOBJIETBOPEHUE MOTPEOHOCTH KUBOTHBIX U IITHIBI B MUTATEIbHBIX Be-
niecTBax 00ECIeunBaroOT 32 CYET CKAPMJIMBAHUS KOPMa C MOBBIIICHHBIM
cojiepKaHWEM IUTATEIbHBIX BEIECTB, YTO MPUBOIUT K MOBBIIICHHOMY
COZIepKaHMIO B HABO3€ M MOMETE a30Ta, pocdopa u xanus.

Ha oreuecTBEHHBIX CBUHOBOJYECKUX MPEIIPUSATHAX KOPMIICHHE KH-
BOTHBIX OCYILECTBISICTCS MOJHOPAIIMOHHBIMH KOMOMKOPMaMH, KOTOpbIE
pa3aaroTcs ¢ MOMOIIBIO aBTOMATU3UPOBAHHBIX CUCTEM B CYXOM MJTH KHJI-
KOM BHJiIe. MHOTOKOMIIOHEHTHBIN THIT KOPMJIEHHUS, UCHIOJIb3YIOIIUICS B
CBHHOBOJZICTBE ITOBCEMECTHO, OTIMYAJICSI BBICOKOH PECYPCOEMKOCTEIO,
YTO NPUBEIO MPAKTUYECKH K IOJHOMY OTKa3zy OT €ro IpHUMEHEHHs.
[Ipr MHOTOKOMIIOHEHTHOM THIIE KOPMJICHUS TEIUIOBasi 00paboTka Kop-
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MOB TMOBBINIANA JOCTYHHOCTb YIJICBOJOB, MPOTEHHA, AMUHOKUCIOT U
MHKPO3JIEMEHTOB, OHAKO MTPUBOIMIIA K YACTUYHOMY Pa3pyIICHHUIO BUTA-
MuHOB. KoMIieHCHpOBaJIOCh 3T0 JJo0aBIeHHEM Te(DUIINTHBIX CUHTETHYEC-
CKHX MUTATECIbHBIX BEIICCTB.

B Poccuu npu pacyere palMOHOB JJisi CBUHEH YUYUTBIBAIOT YETHIPE
BOKHEHMIIME COCTABIAIOIIME — JIM3UH, METUOHUH + LIMCTUH, TPEOHUH,
Tpuntodat. JIu3uH ABISIETCS OCHOBHOH JIMMUTHPYOIICH aMUHOKHCIIO-
TOM IpU BbIpAIIMBAHUM CBUHEHN, 10 OTHOLIIEHUIO K KOTOPOH OMpeesitoT-
Cs YPOBHH OCTAJIBHBIX aMHWHOKHCIIOT. Hcnonp3oBanne CUHTETHYECKUX
AMUHOKHUCJIOT MO3BOJISICT 3HAUUTEIBHO MMOHU3UTh YPOBEHBb CHIPOTO MPO-
TEeWHa B KOPME U, COOTBETCTBEHHO, YPOBEHbB BBIJICIICHNUS a30Ta CBUHBSIMHU:
CHIDKEHHE cofiep)kaHus ceiporo nporenHa Ha 1% (c 18 mo 17%) ymens-
maeT BbljenaeHue azora Ha 10% [23].

[ToaTromy obecriedenrne MOTpeOHOCTEH KOMOWKOPMOBOHM MPOMBIIII-
JICHHOCTH U CEJIbX03TOBAPOIPOU3BOUTENICH B OCIKOBO-BUTAMUHHBIX U
MUHEPAIbHBIX JO0ABKaX SIBIISICTCS OTHUM U3 YCIOBUN CHUKCHUS HArpy3-
KH Ha OKPY)KaOIIyIo cpemy. 3a mociennue roasl B Poccun HameTniach
YCTOWYNBAs TCHICHITUS HAapaIIUBaHUs 00bEMOB ITPOU3BOICTBA COOCTBEH-
HBIX MPEMHUKCOB M KOPMOBOTO O€JKa W HACHIIICHUS UMHU BHYTPEHHETO
pbiHka. Tem He MeHee 0K0J10 85% KOMIIOHEHTOB, HCIOIb3YEMbIX IPU MPO-
HU3BOJACTBE IMMPEMHUKCOB, UMIIOPTHBLIC, YTO CTABUT HpOH3BOZIPITCJ'ICfI KOM-
OMKOPMOB B 3aBHCHMOCTb OT I'€ONOJUTHYSCKUX U MAKPOIKOHOMUYECKUX
PHCKOB.

ITo 90% xopMOBBIX 100aBOK HaOIIONAETCS MMIIOPTO3aBUCUMOCTD
Pa3HOI CTENCHHU: MAaKCUMaIIbHAs — 10 BUTaMUHaM (13 14 UCTIONB3yeMbIX
B KOPMJICHUW BHYTPH CTpPaHBI MPOW3BOAUTCS TOibKo K3 — MeHaanoH
HUKOTHHAMHJ] Oucynb(huT), amuHokuciaoTam (u3 8 B Poccum BbIycKa-
€TCsl JIWIb 2 — TU3UH CYIb(aT U METUOHHUH M TO B HEJIOCTATOUHBIX IS
YIOBIETBOPEHHS MTOTPEOHOCTH PHIHKA 00beMax — Ju3uHa 67% u MeTn-
onnHa 47% oT mOTpeOHOCTH) U MUHEpaiaM (U3 8 OCHOBHBIX MUKPO3JIC-
MEHTOB — JKEJIe30, MapraHell, MeJlb, IMHK, KOOAJbT, O, CEeJICH, MOJIHO-
JIeH — TIPOU3BOIUTCS Beero 2-3 Buma) [35, 36].

[Ipu nambosnpiieil BOCTpeOOBAaHHOCTH JM3MHA W METHOHMHA JI0JIS
HMIIOPTHBIX IOCTABOK ASTUX AMHHOKHUCIOT OCTAaeTCsl BBICOKOW — 74
u 57% COOTBETCTBEHHO, XOTS W IOCTCIICHHO CHHXKAeTCs Olaroja-
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P Pa3BUTHIO POCCHHMCKOTO TIpom3BoAcTBa. Ilo nmmsmHy M TpunToda-
HY €CTh BO3MOXHOCTHh TOJHOCTBIO H30€XKaTh HMITOPTO3aBUCUMOCTH
[36, 37].

B ntunieBojicTBe paimon OanaHcupyercs 1o 42 mapaMeTpam MUTaTelb-
HOCTH C Y4€TOM MNEPEBAPUMOCTH U JOCTYMHOCTH MUTATEIBHBIX BEILCCTB
KOMTIOHEHTOB KopMa. OCHOBY paIriOHa CeITbCKOXO35MCTBEHHON MTHUIIBI CO-
CTaBJISIFOT 3€PHOBBIE U 3¢pHOO000BBIE KopMa (KyKypy3a ! IIIeHuna — 55-
75% B cTpyKType KomMOuKopma). [liist ynoBneTBOpeHns NTHIIBI B TPOTEHHE
HCIIOJIB3YIOT OEJIKOBBIC KOpMa PAaCTUTEIBHOTO (COEBBIN IIPOT, TOICOTHEY-
HbII 1poT — cozepkar 30-50% cbiporo mpoTenHa) U JKUBOTHOTO MPOUC-
XOXKJIeHHsT (MSICOKOCTHAsI, MSICHAsI U KPOBSTHAs, PBIOHAs MyKa, MPOTYKThI
nepepaboTKA MOJIOYHON TIPOMBIIIIIEHHOCTH).

B nitrmieBozicTBe, Kak ¥ B CBUHOBOJICTBE, B KA9€CTBE JIOMOJTHATEIIHHOTO
HCTOYHWKA O€JTKa MIHMPOKO MPUMEHSIOTCS CHHTETHYCCKHE aMHUHOKHCIIOTHI
(JTM3UH, METHOHHH, TPEOHUH U TPUNTO(AaH), KOTOPHIC B PA3HOM COYECTAHHUU
BXOJISIT B KOPMOBBIC JIOOABKH.

Crpareruy nuTaHus, HaNpaBlICHHBIC HAa CHIDKCHHE a3oTa U (docdopa
B HaBo3e (IIOMETE) B YCIOBHUSAX OTEYECTBEHHBIX MPEIIPUSITHHN, HICHTHY-
HBI HAWJIY4IIAM JIOCTYITHBIM TEXHOJOTHSM, OIMCAHHBIM B CIPAaBOYHHUKE
BREF 2017 1. (Tabm. 2.17).

Tabmura 2.17
HAOT, HanpaBneHHble Ha yMEeHbLUEHNe KoNnyecTea
Bblgensemoro asora 1 ¢poccopa ¢ HABO3OM U NOMETOM

[Ipumenenue
B Poccun
HAT Onucanue
B CBUHO- | B IITHIIE-
BOJICTBE | BOJICTBE
Aszom

Wcnone3oBanne  pa- | CozmeprkaHue CHIPOTO MPOTEHHA CO-
LIMOHA CO CHIDKECHHBIM | KpaIaeTcst 1O HOPMbI, COOTBETCTBY-
COZIEPKAHUEM CBIPOTO | IOIEH peKOMEHJIAlUsAM MO KOpPM-
IpOTeHHAa HA OCHOBE|JeHuIo. Parnuon cOamaHcHpOBaH,
cOaTaHCHPOBAHHOM 10 | 9YTOOBI YIOBIETBOPUTD MTOTPEOHOCTH Ha
a30Ty JMeTe, OCHOBAH- | KUBOTHBIX B SHEPTHHM U JIETKO YCBO-
HOH Ha NMOTPEOHOCTSIX | IEMBIX aMHHOKHCIIOTaxX

B JHEPIMH U YCBOsie-
MBIX @MMHOKHUCIIOTaxX
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Ipoooncernue maon. 2.17

HAT

Onwcanune

[Ipumenenue
B Poccun

B CBUHO- | B IITULIC-

BOJACTBE | BOACTBC

MeuorodazHoe  KopM-
JICHHE C COCTaBJICHHEM
panuoHa,  aJanTHpoO-
BaHHOTO K creruduye-
CKUM TpeOOBaHUIM
MPOM3BOJICTBEHHOTO
nepuona

KopmoBasi cMech Hanbosee COOTBET-
CTBYeT MOTPEOHOCTSIM HKUBOTHBIX
B 3aBUCHUMOCTHU OT HUX MACChI I/I/I/IHI/I
CTaIUM TPOM3BOJCTBA C TOYKH 3pe-
HHS 9HEPTHH, aMHHOKHCIIOT 1 MUHE-
panos

Ja

JlobGaBnenne  KOHTpO-
JIMPYEMBIX  KOJINYECTB
HE3aMEHUMBIX aMHHO-
KHCJIOT K pAaLHOHYy C
HHU3KHM  COIEp)KaHUEM
CBIPOTO MPOTEHHA

OnpeneneHHoe KOTMYECTBO KOPMOB,
OorarbIx OEITKOM, 3aMEHSIIOT KOpMa-
MH C HU3KHM COZICp)KaHHeM Oelka,
YTOOBI €I1le OOJIbIIIEC CHU3UTH CONEp-
JKaHHE CBIPOTO MpOTeHHa. Parmon
JIOTIOJHSETCS] CHHTETHYECKUMHU aMHU-
HOKHCJIOTaMH  (HarpuMep, JIM3HH,
METHOHHH, TPEOHHH, TPHOTO(AH,
BaJIMH), 4TOOBI M30eXarh aeduunTa
AMHUHOKHCIIOTHOTO MPOQHIIS

Ja

Wcnonb3oBanue  pas-
PELIEHHBIX KOPMOBBIX
J100aBOK, CHMYKAIOIINX
00  BBIAEIIEMBII
asor

Paszpemrennsie (cormracHo Permamen-
1y (EC) Ne 1831/2003 EBponeticko-
ro napiaamenTta 1 CoBera) BEIeCTBa,
MHKPOOPraHU3Mbl HJIM Tperaparbl,
Takue Kak (hepMeHTHI (HampuMep,
(dhepmentsr NSP, mpoteasbl) uim mpo-
OHOTHKH, JTOOABIISFOTCS B KOPM HJIH
BOLY [UISL YIy4ILEHHS KOHBEPCHH
KOpMa, T.e. €r0 YCBOSEMOCTH WM
BO3JICHCTBHS Ha HKEIYIOYHO-KHIIIeY-

Hy1o duopy

Docghop

MeHorodaznoe kopmie-
HHE C HCIIOIB30BAaHUEM
paluoHa,  aJanTHPoO-
BaHHOTO K KOHKPETHBIM
TpeOOBaHUAM  TIPOU3-
BOJICTBEHHOTO ITEpHO/IA

KopMm coctout u3 cmecu, B KOTOPOi
KONMU4ecTBO (pocdopa COOTBETCTBY-
€T MOTPEOHOCTSM JKUBOTHBIX (IITH-
1e1) B (ocope B 3aBHCUMOCTH OT
Macchl JKUBOTHOTO (TITHIBI) W/HIN
CTaIMH IPOM3BOICTBA

Ja
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IIpooonacenue maébn. 2.17

HAT

Ornncanue

[Ipumenenue
B Poccun

B CBUHO- | B IITHUIIC-

BOJCTBE | BOACTBC

Hcnonb3oBanue  pas-
PEILICHHBIX KOPMOBBIX
100aBOK, CHUYKAFOIIUX
o0111ee KOJIMYECTBO BbI-
nensieMoro  ¢ocopa
(manpumep, GuTa3bI)

Hcrnonb30BaHHE JIETKO
YCBOSIEMBIX HEOPTaHH-
yeckux (ocdaroB st
YaCTHYHOH  3aMEHBI
TPaJUIIMOHHBIX HCTOY-
HUKOB (ocopa B Kop-
Max

PasperieHHbie (B COOTBETCTBHU C
Permamentom (EC) Ne 1831/2003
EBponeiickoro napmamenta u Co-
BETa) BEILECTBA, MHKPOOPIaHH3MbI
WIN TIpernaparbl, Takhue Kak ¢ep-
MeHTHI (HampuMmep, ¢wurasa), Io-
OaBIIOTCS B KOPM HWIIH BOLY JUIS
YIYYLICHUsI KOHBEPCHUH KOpMa, T.C.
YCBOSIEMOCTH (PUTHHOBOTO (pochopa
B KOpMax HWJIHu BOSﬂeﬁCTBHH Ha XKe-
JYAOYHO-KHUINEUHYIO (hriopy

Ja

HpI/IMeHeHI/IC JaHHBIX TEXHOJIOTHI 00ECICUNBAET CHUKEHHE OKCKpE-

1un azota u Gocdopa B HaBo3 (momer) (tadm. 2.18, 2.19).

O6wun BbIAENAeMbIA a3oT

Tabmuma 2.18

npu npumeHeHnn HOT kopmneHus cBUHEN U NTULbI

OO0 BBIAETSIEMBIN a30T" 2
[Tapamerp ['pynma »KMBOTHBIX (TITHILIBI) Ha MecTe OOUTaHUsI YKUBOTHOT'O
B IO, KT
OOmwit Beize- | [lopocsita-oTheMbIIm 1,5-4,0
nsieMblii a30T | OTKOPMOYHOE TIOTOJIOBBE 7,0-13,0
CBUHOMATKH (BKJIFOYAs TOPOCST) 17,0-30,0
Kypbr-Hecymku 0,4-0,8
Bpoiineps 0,2-0,6
V1K 0,4-0,8
Wueiiku 1,0-2,33

"Huoxuss T'paHMIa JuarasoHa MOXKET OBITH JOCTHUTHYTa C IIOMOLIBIO KOMGI/IHaLU/H/I METO/10B.

2001umit BbIesieMblil a30T, cBsi3anHbli ¢ H/IT, He prMEHHM K MOJIOAHSIKY FJIH POUTEIECKOMY

TIOTOJIOBBIO, JIJIAA BCEX BUIIOB Z[OMaHIHefI TTULBIL.

3BerH?UI TpaHulla Juarna3oHa CBg3aHa € BhIpAIlTUBAHUEM CaMIIOB HHACCK.
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Tabmuma 2.19
O6wmn Bbiaensembin cpocdop npu npumeHeHnn HOT kopmneHus
CBUHEeN U NTuubl

O6mumii Betessemblit hochop'? Ha
[Tapamerp T'pymnma >KUBOTHBIX (TITHIIBI) MecTe OOMTaHHUS KUBOTHOTO
B IOfI, KT
OOmwit Beiensi- | [Topocsita-oTheMblIm 1,2-2,2
emblit pocop | OTKOPMOYHOE MOrOIOBbE 3,5-54
CBHHOMATKH (BKJIIOYAS 9,0-15,0
TIOPOCSIT)
KypbI-Hecymiku 0,1-0,45
Bpoitnepst 0,05-0,25
Hnpeiiku 0,15-1,0

"HypkHsist TpaHiia Uana3oHa MOXKET ObITh JOCTUTHYTA IyTeM KOMOWHAIIMH METOOB.

20061umit BeLesieMslil hocdop, ceszannbiii ¢ H/T, He IPUMEHNM K MOJIOAHSIKY M POJUTEIECKOMY
TIOTOJIOBBIO, JUTSl BCEX BUJIOB JOMAIITHEH MTHLIbL.

I[Tporpecc B o0nacTy TEHETUKH M ITUTAHUS CIOCOOCTBOBAJ 3HAYHTEb-
HOMY IOBBIICHUIO () (PEKTUBHOCTH UCTIONB30BAHMS KOPMOB. YITy4IIEHHOE
UCIIOJIb30BaHKE KOPMa MO3BOJISIET eIlie OObIle CHU3HUTD ITOCTYIUICHHE a30-
Ta u docdopa B HaBO3 (TIOMET) U, CIEOBATEIFHO, YMEHBIINTH 3arps3He-
HHE TTOYBBI.

0 2.3.2. TlepepaGoTka HAB0O32 U MOMETA

AHanu3 BO3MOXKHBIX ITOTEPh a30Ta, TPOBEACHHBIN HA OCHOBAHHUH JKC-
MePUMEHTAIBHBIX U JTUTEPATypPHBIX TAaHHBIX, TIOKA3aJl, 4TO OOIBIIMHCTBO
MOTeph MPOUCXOANT BHE MECT COIEP)KaHUSI CBUHEH U MTHUIIBI — IIPHU TIepe-
paboTke HaBO3a M TTOMETAa U BHECEHUH €T0 B KadecTBe ynoopeHus [38].

Croco0sI IepepaboTKH IOMeTa:

- JUTUTEThHOE BBIICPKUBAHHNE;

- TACCUBHOE W aKTHBHOE KOMIIOCTHPOBAaHHUE B OypTax;

- OrodepMeHTAITHS B YCTAHOBKaX KaMEepHOTO U 0apabaHHOTO THITOB;

- TEPMHUYECKasl CyLIKa IIOMETa C MOCIEeNYIONIeN rpaHy s ue;

- CKUTaHUE;

- aHa’poOHas oOpadoTKa.
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Haubonee pacnpocTpaHEeHHBIMU B YCIOBHUSX POCCHHCKUX MPEINPH-
SATUH SBISAIOTCS TEXHOJOTUH JJTUTEIBHOTO BBIACPKUBAHUS U KOMIIOCTHU-
pOBaHHs, pee — BBICYLIMBAHUS, a TEXHOJIOTUH OWOodepMeHTauuu Ha
MIPOMBILIEHHOM YPOBHE TOJBKO BHEAPAIOTCA U MaJIO PACIPOCTPAHEHBI.
TexHONMOTMM BEPMUKOMIIOCTHPOBAHMS MPEAHA3HAYCHBI I HEOOIBIINX
NTUIEBOAYECKUX NPEANPHUATHHA, MO3TOMY TaKKe€ HE PACIpOCTPaHEHBI.
AnaspoOHass 00paboTKa aKTUBHO HCCIIEAYETCs, HO TI0 YKOHOMHYECKHM
OPUYMHAM B POCCHUMCKHX YCIOBHUSIX B 0003pHMOM OyIyIleM Majonep-
creKTrHBHA. TeXHOIOTUHU CKUTaHUS TOACTUIIOYHOTO TIOMETa TPEeOyIOT 10-
MOJTHUTEIbHBIX MCCIIEI0BaHUN BO3JEMCTBUSA Ha OKPYKAIOILIYIO Cpeny U
anpoOanuy Ha NPOMBIIITICHHOM ypoBHe [39].

JnutenbHOE BBLICPKUBaHUE — Hanbosiee MPOCTOl crmocod obe33a-
pakuBaHusl moMeta. EcTecTBeHHOE OMonormueckoe o0e33apaKMBaHUE
MOACTHWJIOYHOTO M OECHOACTHIOYHOTO TOMETa OCYLIECTBISIETCS ITyTeM
BBIJICPKMBAHUS B CEKLIMOHHBIX ITOMETOXPAHWINIIAX B TedeHue 12 me-
csiteB. BoinepxuBaeMblii TOMET HEOOXOAMMO YKpbIBAaTh ciioeM Topda
wim obe33apakeHHOW Maccoil momera tommmHoi 10-20 cm. Cremyet
YUUTBIBAaTh, YTO €CTECTBEHHBIH OMOJIOrMYECKUI METO HEIIPUEMIIEM IS
o0e33apaXMBaHUs IOMETA, KOHTAMHUHUPOBAHHOTO YCTOWYMBBIMH MUKPO-
OopraHn3Mamu (Bo30OyauTenu TyOepKyies3a u Jip.), a TakKe JJIs 30H C HU3-
KHMH TeMIlepaTypamH, i€ MaTOTeHHbIE MHUKPOOPTaHM3Mbl BBDKHBAIOT
3HAYHUTEHHO OOJIBIIIE yKa3aHHBIX CPOKOB [40].

Komnocruposanue nomera npu BIaxxHocTu He Oosee 75% ocyiecT-
BJISIETCSI B YMCTOM Buze 0e3 m00aBiIeHUs BIarononIOMAOIINX HAaIloj-
Hutesnen. s Gosee BIaKHOTO IIOMETA B KAY€CTBE HAIOJHUTENS MOTYT
HCTIOJIB30BAThHCS TOP(, COIOMA, ONMIIKH U APYIe OPraHNYeCKUe BIaro-
MOIVIOIIAONINE KOMIOHEHThI. ONTHMaIbHAs BIAKHOCTh KOMIIOCTHpYE-
MO¥ cMecH JokHa ObITh He 6omee 70%, OTHOIIEHHE yIyiepoa K a3oTy
20:1- 30:1, pH — 6,0-8,0. KomnoctupoBaHue mpoBOJUTCS, KaK MPaBUIIO,
Ha NpU(EPMCKUX OTKPBITHIX IMIPOU30INPOBAHHBIX IJIONIAKaX U B CTa-
LMOHAPHBIX MEXaHU3UPOBAHHBIX 1I€XaX C TBEPIBIM IOKPBITHEM.

TexHonOrMYeCcKuii NpoLecc KOMIOCTUPOBAHUS HABO3a U [IOMETA OCY-
LIECTBIAETCS TACCUBHBIM U aKTUBHBIM CIIOCOOAMHU.

Uccnenosanus, nposeaeansie B MADII — dumman ®I'BHY ®HAILL
BIM, mnokazany, 4TO HaWIydIlWE IOKAa3aTelIN YAEIbHBIX KalHUTallb-
HBIX M JKCIUIyaTallMOHHBIX 3aTPaT Ha yTWIM3ALUI0 IIOMETa UMEET TeX-
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HOJIOTUSI aKTUBHOTO KOMITOCTUPOBAHHE B OypTax M BHECEHUS TBEPIbIX
OpPraHWYEeCKUX YHOOpEHUH, a TaKKe TEXHOJOTHUsS OHO(pEepMEHTAIMH B
YCTaHOBKax KaMEpPHOI'O THUIIA U BHECEHUS TBEPIbIX OPraHUYECKUX YIO-
Openuit Takum 00pa3oM, HAMITYYIIAE DKOJIOTO-3KOHOMHYECKUE TOKa3a-
Teu 00eCIIeYuBACT TEXHOIOTHS OMOpEpPMEHTAIIMH TIOMETa B YCTAaHOBKAX
KaMEPHOT'O THIIA, KOTOpas HapsAy C IPYTMMH PEKOMEHJOBaHA K IpUMeE-
HEHUIO KaK HawOojee JOCTyIHas I NMTUICBOAYSCKHUX MPEAIPUSTHI
(tabm. 2.20).

Tabmuma 2.20

HOT nepepabotku nometa [34]

Hamnpagsnenue Meponpusitue

IMepepaborka | Tepmudeckas yTUIU3AHNS OACTHIOUHOTO TOMETA B ITPOM3-
nmomera BOJICTBCHHOM ITHKJIC TITHIIE(HhaOPUKH

Texmonorus SKCIPECC-KOMIIOCTUPOBAHUA

Texmonorus KOMIIOCTUPOBAaHUSA ITOMETA B GI/IOTpaHIHeHX

TexHonorust monyveHus Komrocta B OuodepMeHTaropax
(ouodepmenTepax)

Jlnst mepepaboTKH CBUHOTO HABO3a MPUMEHSIOTCS] TEXHOJIOTHU JJTH-
TEJNLHOTO BBIJICPKUBAHMS, TIepepabOTKH CBUHOTO HABO3a B OpraHuve-
CKOE yJIOOpEeHHe C pa3/ielieHueM Ha TBEP/YIO U KUIKYIO (ppakiyu, mepe-
paboTKU TBep/I0H (PpakiMyu CBUHOTO HABO3a B OPraHUYECKOe ynoOpeHue
METOJIOM MACCHBHOTO KOMITIOCTHPOBAHHUS, MepepaboTKH TBepnon dpak-
UM CBHHOTO HAaBO3a B OPraHMYecKoe yIMoOpeHHe METOJOM aKTHBHOTO
KOMIIOCTHPOBAHUS M TEXHOJIOTHS aHadPOOHOW 00pabOTKH HaBO3a.

AHaNIM3 TOKa3blBaeT HX JIOCTOMHCTBA W HEJOCTATKU, CJICPIKH-
BaIONMEe BHEJPEHHE B  YCIOBHUSAX OTEUCCTBCHHBIX  IPEANPHUSITHIA
(Tabm. 2.21).

Hawmbonbinee pacrpocTpaHeHHe Ha OTEYSCTBEHHBIX MPEANPUSITHSIX TI0-
JYYWIIA TEXHOJIOTUH JUTUTEIBHOTO BBIJICPYKHBAHUS KHJIKOTO HAB03a M KOM-
MOCTHPOBAHHUS CYyXOTO.

3a pyOeskoM sl TIepepadOTKH HaBO3a TPUMEHSFOTCS BCE TICPEUNCIICH-
HbIE TeXHONOTnHU. Hapsily ¢ HUMH B KauecTBE HAWIYYIINX JOCTYITHBIX pe-
KOMEH/TyeTCsl IPUMEHSTh TAK)Ke HUTPUPHKAIHIO-IICHUTPH(DUKAIINIO HABO-
3a (Tadm. 2.22).
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B nexotopeix crpanax EC ucnons3ytor MOOMIIBHBIE YCTAHOBKH, MPH-
HaJyIeKaIe TOIPAAHBIM OpraHu3alMsiIM U IepeMeliaeMble ¢ GpepMbl Ha
¢bepmy (Hanpumep, Hanus, benprus-Onanapus, @pannust). B otyere, oc-
HOBaHHOM Ha JaHHBIX rocyaapcTs-wieHoB EC, 3adukcupoBan o0beM me-
pepabarbiBaeMoro HaBo3a B pazmepe 108 mMitH T, comeprkaiiero 556 Tbic. T
asora u 139 Thic. T dpochopa. Haubonbmmit 00beM HaBO3a repepadaThiBa-
ercs B Utanum, ['perum u ['epmannu — 36,8, 34,6 u 14,8% obiiero oobema
COOTBETCTBEHHO.

AHaspoOHOE cOpakMBaHME SIBIISIETCS HAUOOJEe YacTO HCIONb3YeMOM
TEXHOJIOruel rnepepaboTKH HaBo3a. TakuMm o0pa3oM mnepepalarbiBaeTCs
88 MIH T HaBO3a M JPYruX NPOAYKTOB *HMBOTHOBOACTBA [30]. Bonpmmit
HHTEPEC K aHaOPOOHOMY COpayKMBAHUIO OOBSCHSCTCSI BO3MOKHOCTBIO IIPO-
n3BozICcTBA Onorasa. [lomyuaeMblii MeTaH 0OBIYHO UCTIONB3YETCS B KAUeCTBE
TOIUIMBA B CUCTEMaX KOMOMHHPOBAHHOTO IPOW3BOICTBA TEIJIOBOM U 3JIEK-
Tprdeckoii sHepruu (TOLL) it MpoU3BOICTBA ANEKTPOIHEPTUH, ITPOJIaBa-
€MOii B CeTH OOIIEro NOJIb30BaHusl, U TEMJa, HCIOJIb3YeMOI0 COOCTBEHHH-
KOM (hepMbI TN COCEIISIMU.

O 2.3.3. O4yucTKa CTOYHBIX BOJ

[Ipon3BoicTBEHHBIE CTOYHBIE BOJIBI 1 TOBEPXHOCTHBIE CTOKH, 00pazy-
IOIIUECs] Ha TEPPUTOPUN CBUHOBOIYECKUX W MITUIIEBOAUYECKHUX TIPEITPH-
SITAH, SIBISAIOTCS NCTOYHUKAMHU BPETHOTO BO3/ICHCTBUS Ha OKPYKAFOIILYIO
cpemy. Metoapl ux 00pabOTKH W HEOOXOIUMas CTENeHb OYNCTKU OIpe-
NEINISIOTCS B 3aBUCHMOCTH OT MECTHBIX YCIIOBHH C Y4€TOM MaKCUMAIIbHO
BO3MOYKHOTO WX HCIIOJI30BAHUS ISl OPOIIEHUS CETbCKOX03SIHCTBEHHBIX
YTOJuH.

[Ipon3BoacTBEHHBIE CTOYHBIE BOIBI MTHUIEBOAYECKHUX TPEATIPHUSATHA
ONM3KH 110 COCTaBY K XO3SICTBEHHO-OBITOBBIM CTOYHBIM BOAAM TIOCEIe-
Huil. [1o 3TOM mMpuUYMHE NPOBOJUTCA WX COBMECTHASI OUMCTKA HA OYUCT-
HBIX COOPYXEHHAX roceneHni. [Ipon3BojcTBEHHBIE CTOYHBIE BOABI OT
yOOIHBIX 1IeXOB BKJIFOYAIOT B C€0sI )KHUP, OCTATKHU Tepa, KPOBU U IPYTUX
OTXOJIOB, TIO3TOMY COpPACHIBAHMIO UX B KAHATU3AIUIO MPEANIIECTBYET X
OYHCTKA OT BKIITOUeHNH. CTOUHBIE BOJIBI OT BETEPUHAPHBIX OOHEKTOB TIe-
pen crmyckoM B OOIIyIO KaHAJIM3AIMOHHYIO CETh MOJBEPraloTcs 00e33a-
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PaKMBaHUIO, KOTOPOE MPOU3BOJAUTCS B OTCTOMHUKAX C UCIIOJIb30BAHUEM
Ne3uH(EKTaHTOB.

CroyHble BOJbI ¥ KaHAIH3AIIMOHHBIE CTOKM CBHHOBOIYCCKUX TPE-
MPUSTUN BKIIOYAIOT B CeOs IPOMBIBOYHYIO BOJYy M3 JKUBOTHOBOJYE-
CKUX TIOMEIICHUN (COICPKUT OCTATKH HaBO3a, MOYH, KOPMOB, MOFOIIUX
CPeICTB U Je3WH(EKTAHTOB), BOIY, COpPAChIBAEMYIO U3 BO3IYXOOUNCTH-
TEJIBHON CUCTEMBI, 3arpsi3HEHHbBIE JOXK/IEBbIC CTOKH, CMEIIaHHbBIC C Ha-
BO30M.

[ToBepxXHOCTHBIE CTOUHBIC BOBI C TEPPUTOPUH MPEITPUIATHAN HAITPAB-
JISTFOTCS B JIOKAJIBHBIE BOJOXPAHWINIIA TI0 CHCTEME OTKPBITBIX BOJOCTO-
KOB H TIOCJIe 00pa0OTKH UCTIONB3YIOTCS ISl OPOLICHHS CEIbXO3yTOIUH.

CHWKEHHIO SMHUCCHUHU BPEIHBIX BEHIECTB M3 CTOYHBIX BOJ CIIOCOO-
CTBYET YMEHBIIICHHE MX O0BEMOB 3a CUET YCTPaHEHHUs 3arpsi3HEHUS Tep-
PUTOPUH TIPEAIIPHUATHS, MUHUMH3AINN TTOTPEOIICHUS BOMBI, OTICICHUS
3arpsi3HEHHOM JOXKIEBOM BOZIBI OT CTOYHBIX BOJl M3 YKMBOTHOBOIYECKHUX
roMereHnid. [ CHIKEeHUs YpOBHS SMHUCCHU W3 CTOYHBIX BOJI MCIIOINb-
3YIOTCSI CTeMaIbHBIE KOHTEHHEPhI WM XPAaHWIIHIIA, UX OYHCTKA W BHE-
CEHHeE B TI0YBY C TIOMOIIBIO HPPUTAIIMOHHBIX cHcTeM. J[aHHBIE Mepompusi-
THS IPUMEHSIOTCS B YCIIOBHUSX POCCHMCKHX U 3apYOEKHBIX MPEATPUATHI
(Tabm. 2.23).

Tabmuma 2.23

TexHonorun, ymeHbluarowme o6bLem BbIGPOCOB U3 CTOYHLIX BOA

TexHONIOruueCcKuil mpuemM Onucanue

Munnmusanus motpe- | OObeM CTOYHBIX BOA MOXKHO YMCHBIIWTH C MTOMO-
OJIEHUST BOJIBI IIBIO MPEBAPUTEIFHON OYHUCTKU (HAIIpUMED, MeXa-
HUYECKOW) U OYUCTKH TOMECIICHHUA 1 000PYI0OBaHUS
C TIOMOIIBIO TEXHUKH, Pa0OTArOIICH MO BBICOKUM
JIaBIICHHEM

Otnenenue noxaeBor | PasmeneHue ocymiecTBIsAETCS MyTEeM BHEAPCHUS pa3-
BOJIBI OT CTOYHBIX BOJI, | €JIBHOTO cOOpa B BHJIE MIPABWIBHO CIIPOEKTUPOBAH-
TPeOYIOIINX OUYUCTKH HBIX U 00CITy>)KUBACMBbIX IPCHAKHBIX CHCTEM
OuncTka cTOYHBIX Bog | OOpaboTKa MOXKET OBITh BBINIOJHEHA ITYyTEM OCaX-
JICHUSI W/ OUOTOTHYEeCKOi 00padoTku. st cTou-
HBIX BOJl C HU3KHAM COJICPYKAHHEM 3arps3HIOIINX
BCIIECTB OYMCTKA MPOBOAMTCS C TOMOMIBIO OOJIOT,
MPYIOB, UCKYCCTBCHHBIX BOJHO-OOJOTHBIX YTOJIWH,
CTOKOB H JIp.
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Ipoooncenue maon. 2.23

TexHonmoruuecKkuii mpuemMm

Omnucanne

BuyrpunousenHoe  u
MMOBEPXHOCTHOE  BHE-
CEHHE CTOYHBIX BOJ,
HaTlpuMep C TIOMOIIBIO
UPPUTAIIMOHHONU CHCTe-
MBI, TaKOW KakK JIOXKJie-
BaJIbHBIM ammapar, Iie-
PEIBUKHON HppUTaTop,
aBTOIMCTEPHA, WHIKEK-
TOp

CrouHble BOJBI OTCTAWBAIOTCSl B pe3epByapax HIIU
JlaryHax repej MOoBepXHOCTHBIM BHeceHueM. [lomy-
YEHHYIO TBEP/YIO (PpaKIMIO pacrpeaessiioT B [IOYBE,
KHUJKYI0 — U3 XpaHWIHUIIA MOAAI0T B TPyOOIIpOBO/,
COCIMHEHHBIN C Pa30phI3TUBATEIEM MIIN MEPEIBHK-
HBIM HPPHUIaTOPOM, KOTOPBIA pacrpeienseT BOIY
IOJT cJIA0BIM HAITOPOM I10 MIOBEPXHOCTH MOYBBI. Opo-
LICHHE TAKKE MOXET OCYIIECTBISITHCS C HUCIIOIB30-
BaHHEM 00OpYIOBAaHHS, 00ECIICUNBAIOIIETO HEOOIIb-
II0# pa30pocC U KPyIHBIE KAl

U 2.3.4. BHeceHHe OpraHuYeCKHUX y100peHHuii B MOYBY

TexHOIOTMU TPaHCIIOPTHPOBAHUS M BHECEHHUS B IIOYBY TOTOBOTO Op-
TaHUYECKOTO YIOOpEeHMsI, TIOyYeHHOTO W3 CBUHOTO HaBO3a WM TIOMETa,
kak B Poccum, Tak u 3a pyOeKoOM OMpENENSIOTCS B 3aBHCUMOCTH OT BHIA
TOTOBOTO OpraHWYecKoro ymoOpeHws. JKumkoe ynoOpeHue TpaHCIOp-
TUPYETCsl U BHOCHTCSI HA TIOJISI C TOMOIIBI0 MOOWIIBHBIX arperaroB, TH-
JPOMEXaHNIEeCKOTO O00OpYIOBaHUS (IIUTAaHTH, OPOCUTENHBIE CHUCTEMBI),
TBEpZ0€ — TPAHCIOPTHPYIOT W BHOCST HA TIONS C TIOMOIIBIO MOOWIIB-
HBIX arperaroB. lloBepxHocTHOe pa3OpachbiBaHHE TBEPIOTO OpPraHU-
YEeCKOTO YIOOpeHHs W WHXEKTOPHOE (BHYTPUIIOUBEHHOE) BHECEHHE
KHJIKOTO HAaBO3a SBIISIOTCS METOJAMH, BIHSIONIMMH HE TOJNBKO Ha JKO-
JOTHI0, HO M 3(P()EeKTHBHOCTD CEIhCKOXO3IUCTBEHHOTO TPOW3BOICTBA
B TIETIOM.

B Poccnu BHeceHme opraHnIecKuX yA0OpEHHH, ITOTydaeMbIX U3 HaBO3a
(TTomeTa), MpOBOANTCS pa30dpackIBaHUEM (TBEPIBIC YIOOPESHMS) TTO TTIOBEPX-
HOCTH TIOUBBI 1 MH)KEKTOPHBIM BHECEHHEM (KHIKast (PPaKIysi) B COUCTaHUN
C COKpaIeHHeM CPOKOB BHECEHHsI. J[aHHbIe TEXHOIOTHH OTBEYAIOT TPpeOo-
BaHMAM HAWIYYIIHNX JOCTYITHBIX W BKITIOUEHBI B OT€YE€CTBEHHBIN CIIPaBOU-
HUK [23]. 3a pyOeKoM K HAWTYHIITNAM JTOCTYITHBIM TEXHOJIOTHSAM BHECCHUS
YA0OpeHni OTHECEHBI TEXHOJIIOTHH BHECEHUS TONBKO JKUAKUX YAOOpEeHUit
(Tabm. 2.24).
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HupextuBa 91/676/EEC (upexTrBa 1m0 HUTpaTaM) yCTaHABIUBACT
MOPSIIOK BHECEHHsI HaBO3a (MIOMeTa) C 1IeJIbI0 00eCeYeHus 00IIero ypoB-
HS 3aIIUTHI BCEX BOJ| OT 3arpsi3HEHUS] COSIMHEHUSIMU a30Ta U pa30pachl-
BaHWA HAaBO3a B OIPEAETICHHBIX 30HAX, UYBCTBUTENBHBIX K HHUTpAaTaM.
Meps! TpemycMaTpuBalOT OTPAHUYEHHS 10 COAEPKAHHWIO a30Ta, IepH-
OZIBI 3alpeTa BHECEHUS] HEKOTOPHIX BHIOB HaBO3a (C BBICOKHM COZIEpIKa-
HHEM JIOCTYITHOTO a30Ta) Ha MAcTOWIIA M MAaXOTHBIC 3eMJIM, 8 TAKXKE BbI-
SIBJICHUE JIPyTUX CHUTYyallui, Korja HaBo3 (TMIOMET) He clielyeT BHOCHTb.
Bo ®panmun, HarpuMmep, CpOKH BHECEHHSI HaBO3a BAPHUPYIOTCSA B 3aBU-
cumocti OT cootHommeHns C:N (KolmmdecTBo OOIIero yriepona, OTHe-
CEHHOE K KOJIMYECTBY OOIIEro a30Ta, CONIEepIKaIerocsi B HaBO3€; HABO3 C
BBICOKMM cooTHOIeHneM C:N 0OBIMHO pacIIeruisieTcs] Wi MUHEpaTU3y-
ercsl B TIOYBE J10JIblIe, YeM HaBO3 ¢ Oojee HU3KUM cooTHouieHHeM C:N),
T.e. Tim I ¢ C:N > 8 (TBep/blit HaBO3, KPOME MTUYBETO TIOMETa) WIIM TUI
II (C:N < 8 (TBepablit ITUYMI TOMET M HaBO3HAs XIKa). B npyrux crpa-
Hax (Harmpumep, B JlaHWM) BBEICHBI KBOTHI HA a30T IS KaXXI0TO (hepme-
pa, 4To0Bl M30eKaTh HEONPaBJAHHO BHICOKHX YPOBHEH BHECEHHs a30Ta
Ha | ra 3emun.

Bo MHOrumx crpaHax 3aKOHOAATENBCTBO HAIMPABICHO HA TO, YTOOBI
cOanaHCUpPOBaTh KOJIMYECTBO BHOCHMOTO HAaBO3a C OTPEOHOCTSIMU KYJIb-
Typbl B IUTATENbHBIX BEIECTBAX (JJAHHOE MOJIOKEHHE JISKUT B OCHOBE
JupexTuBel 10 HUTparam). B 3aBHCHMOCTH OT 3aKOHOAATENHCTBA, IO-
TOMHBIX YCIIOBHU W TIOJIEBBIX KYJIBTYp, BHIPAIIUBAEMBIX B pa3HBIX peru-
oHax EBpoIbI, ycTaHABIMBAIOTCS pPa3UYHbIE CE30HBI U METOJBI, MTPUMe-
HsieMble I BHeceHus. B psge crpan (Mpnanaus, LBeuws, Dctonus,
Ounnsaaauda, [epmanus, benbrus, @nangpus, Janus, Jlurea, JlarBus u
[Nonbmia) Haymuue docdopa TakKe pacCMaTPUBACTCS B KAY€CTBE OIPaHU-
YHBAIOMIET0 (PakTopa (KakK 3aKOHOIATEIbHOE OTpaHIMYeHUE MO0 PEKOMEH-
TATTHST).
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U 2.3.5. DpdexTnBHOE HCTIOIB30BAHHE JHEPTETHUYECKHX PECYPCOB

OrieHKa TOTPEONCHUS] YHEPTETHUCCKUX PECYpCOB HA CBUHOBOIUC-
CKHUX U MTHIICBOUECKUX MPEAMPUATHSIX — CJIOKHAS 33/]1a4a, TaK KaK MpH-
MEHSIEMbIC TEXHOJIOTHH MPOU3BOICTBA UMEIOT OTJIUYMS, OIPEIEIIeMbIC
CTPYKTYPOU M TPOU3BOJICTBCHHBIMH XapaKTEPUCTHUKAMU TPEIPUATHIA.
Jpyrum BakHbIM (DaKTOPOM, BIHUSIOIIMM Ha MOTPEONICHNUE SHEPTUH, 5B-
JISIFOTCS KIIMMATUIEeCKHE YCITOBUSL.

AHanu3 oTpacieBbix aHkeT B Poccuu:

* B CBUHOBO/ICTBE TOIOBO# pacXo/ 3JIEKTPOIHEPTUH 110 TIPOU3BOJICTBY B
nesioM Haxoautes B quamnasone (0,005...281) — (0,011...490,5) kBt 4/ro-
JIOBY, TipupojgHoro raza — ot 60553 mgo 3238200 m®, TCM — ot 13,8
110 282000 M3,

* B ITHUIICBOJCTBE TOJOBOW pacxoj| MPUPOIAHOTO Ta3a COCTaBISIET
5-23730 thic. M, razonuna — 138-170 thIC. M?, yrust — 2,0-3,0 ThIC. T.

Ha cBUHOBOAUYECKUX MPEANPHUITHSIX CTPAHBI OCHOBHBIC 3aTPAThI dJICK-
tposHepruu (40-65%) u Tormusa (60-90%) npuxonsTcst Ha TeII0CHaO0-
KEHHE U o0ecrieueHue MUKpokiimmara (tadi. 2.25), B ITUIIEBOJICTBE — HA
oOecrieueHrue MUKpOKIuMara mpuxoaurcst ot 40 10 75% oOrero norpe-
Onenus sHepruu [41].

Tabmuma 2.25

YaenbHbIN BeC TEXHONOrMYeCKUX NPOLIeCCOB B OOLWMX 3aTpaTax

TONNIMBHO-3HEPreTUYECKUX PeCypcoB B CBUHOBOACTBE, %

Tporece YrenpHbI Bec 3HEpropecypcos, %o
DJICKTPOSHCPTUHN TOIIIMBa
Ternocnabxenne u odecnedeHue
MHKpPOKJIUMATa 40-65 60-90
[IpuroToBnenue u pazgada KOPMOB 12-28 5-35
Y0opka 1 oJroToBKa HaBO3a
K ACIOIH30BAaHUIO 8-15 2-3

3a pyOekoM B CTPYKType 3arpar 3JIeKTPOIHEPTHH Ha BBITIOJHCHHE
TEXHOJOTMYECKHX TPOIECCOB HA CBHHOBOMYECKHUX MPEINPUSITHIX HaW-
OOJIBIITYIO TOJIO COCTABIIIIOT TEIUIOCHAOKEHHE W 00CCIICUeHNe MHKPO-
knumara — 60% (tabm. 2.26).

B ctpykType moTpebieHus SHepropecypcoB HanOOMbINas OIS TIPH-
XOJIMTCS Ha 3aTpaThl dIEKTPOIHEPTUN (MakcuMaibHast — 86% — Ha mpen-
TIPUATHUSAX TOPAIIABAHNS U OTKOpMa CBHHEH) (Tabm. 2.27) [23].
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Ta6muna 2.27
CprKTypa 3aTtpaTt TonMBHO-3HepreTu4eCKnx pecypcos
Ons pasnUyHbIX TUNOB CBUHOBOAYECKMX NPeanpusATUi 3a pyoexoM, %

S Oo1miee cpeTHEero10BOE MOTpPe-
Tun npennpusTuit S I'CM | Ta3 | OneHme 3nmeKTpod’HEpruu, KBT-u
Ha roJIOBY Ha CBUHOMATKYy
C 3aKOHYEHHBIM 76 21 3 48 983
LMKJIOM ITPOU3BOJ-
CTBa
JlopammuBanus- 86 14 0 25 H.xo.
OTKOpMa
Penponykrop 70 30 0 19 (na omHO- 403
TO OTHATOTO
TIOPOCEHKA)

Ha 3apyOeXHBIX NTHIIEBOMYECKUX MPEANPUATUSIX IHEPrOPeCypChI
pacxomyroTcs:

* [IpW TIPOU3BOJICTBE SIMII HA MOOTPEB BOJIBI 3UMOM, pacIipe/ieeHne
KOpMa, BEHTHIIALIUIO TIOMEIIeHHUsI, OCBEIeHHe, COOp U COPTUPOBKY STUI]
(pacxox cocrapusier okoio 1 kBt-u Ha 50-60 M KOHBEWEepHON JICHTHI),
AKCILTYaTaIUI0 COPTUPOBOYHOTO U YITAKOBOYHOTO OOOPYIOBAHHUS;

* TIpY IPOM3BOCTBE Msica NITHIIBI HA HATPEB B HAYaIBbHOH (haze IuKIIa,
KOTOPBIN OCYIIECTBIIIETCS C TOMOIIBI0 HarpeBaTelieil TOpsSIero BO3ayxa
(manpumep, Bo @paHIMK HA HETO PUXOAUTCs 0Kouo 80% moTpedneHus),
BEHTWIIALINIO TIOMEIIEHUH (BapbUPYETCS B 3UMHUI U JISTHHIA TIEPHUOIBI OT
2 teIc. 10 12 ThIC. M*/a Ha 1000 rooB), OCBEIIEHHE, IS IPUTOTOBICHHS
Y pacripeesieHus: KopMa.

Ha nrunieBoaeckux mpeanpusTHSIX OCHOBHBIMH UCTOYHUKAMH DHEP-
THH CITy’KaT Ta3 IPOTaH, 3JIEKTPOIHEPTHs, MasyT (ISl pabOTHI TPAKTOP-
HBIX JIBUTATEJIe U TEeHEPaTOpOB).

[Iponan mMpoko MCMOIB3yeTCs IS OTOIICHUS! ITHYHUKOB: BO PpaH-
UM HA HETO MPUXOIHUTCS MPUMEPHO 2% TPOM3BOJCTBEHHBIX 3aTpar MpH
MIPOM3BOICTBE OpoiiiepoB, B BenmnkoObpuranuu — oxomno 6,5-8%, mpu BbI-
pammBaHuU HHAEEK — TPUMEPHO 3,4% OOIX MPON3BOJCTBEHHBIX 3aTpar.

[ToTrpebnenne >IeKTPOIHEPTUN 3HAYUTEIHHO BAPhUPYETCS B 3aBUCH-
MOCTH OT BUJia BHIPALIMBAEMON NTUIIbI, Pa3JIUYUi B INIAHUPOBKE 31aHUH,
MOTPEOHOCTSIX B BEHTWISIIUY U OTOTUIeHNH (Tabm. 2.28).
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Ta6muna 2.28
CpeaHerogoBoe NOTpebneHne aneKTpoIHeprum
B nTuueBoacTBe ®paHuum [30]

CpenHeronoBoe morpedieHne
By nturer .
JIIEKTPOIHEPTHH, KBT/M
Bpoiinepsl 15,2
WHupetikn (camkn) 11,7
[Tnemennoe crano OpoiinepoB 18,8

CrpykTypa noTpeOIeHUsT AIEKTPOIHEPTUN OTIINYACTCS B 3aBHCUMO-
CTH OT BHJIA BhIpaIlMBaeMOW NTHIIBI (Tadm. 2.29).
Tabmuma 2.29
CTpyKTypa noTpe6neHus anekTpoaHeprum
Ha nTULeBoAYecKUX npeanpuaTusax so ®paxuuu, % [30]

o | moree T'omoBoe
Benru- | Ocge- | Kopm- | £ Py noTpeo-
Tum npennpusThs () omepa-
IA0MA | IIeHHWe | JeHue | S JICHUE,
= banzese
KBT'u

Bpoiinepsr — dpepma ¢
BBICOKHMM TTOTpEOIeHnEM
9HEpruu (MexaHudeckas
BEHTWJISILIUS, UCKYCCTBEH-
HOE OCBEIlIEHNE, OTKa4YKa
BO/JIbI M3 CKBaYKHHBI)
Wnpeiixn — depma ¢ HU3-
KM TioTpednennem (6e3
BEHTUWIATOPOB, ECTECTBEH- 18,4 | 41,4 16 10,9, 13,3 5440
HOE OCBEIICHHUE, OJKIIFOYe-
Ha K BOJOIPOBOHOM CETH)

48,1 | 32,5 | 4,7 | 8,7 6 21000

OCHOBHBIEC MepbI, MPUMCHSIEMbIC B CUCTEMAaX COJCPKAHHS TTHIBI U
CBHHEH JUIsl CHYDKEHUSI SHepronoTpednenus B Poccun u 3a pydeskom, npe-
JyCMaTpUBAIOT MPUMEHEHUE JIOKAIIbHBIX 00OrpeBaTenell Uil BhIpaliBa-
HUSI MOJIOJHSKA, U3OJISIIUIO 3/IAHUH, YITPaBICHHE CUCTEMaMHU BEHTHIISIIUH
M VICKyCCTBEHHOTO OCBEIICHUS. 3a Py0eoM HapsITy C THM IPUMEHSETCS
U TeIIOyTHIM3aMoHHOe obopymoBanne (Tadm. 2.30). B Poccun ucmons-
30BaHKE BTOPUYHOTO TEIIa M abTEPHATUBHBIX HCTOUHHKOB SHEPIHHU B
YKUBOTHOBOJICTBE HAXOMUTCS HA CTAJUN pa3paboTok [42-44].
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Ta6muna 2.30

TexHonorun achheKTMBHOro MCNOJIb30BaHUA
3HepreTU4YeCcKUx pecypcoB

Texnomorus

Omnwucanue

OnTuMH3aLMS CUCTEM
OTOIJICHUS/ OXJIAXK ICHUS
U BCHTWISALIUYU U yIIPaB-
JICHUS] ©UMH, 0COOEHHO
TaM, IJI¢ UCIOIb3YIOT-
Cs1 CHCTEMBI OYMCTKH
BO3/IyXa

JlocTuraercs 3a cuer:
¢ aBTOMaTu3aluu U MHUHHUMHU3AlUKU pacxoda BO3-
JlyXa IpH COXPaHEHHUH 30HbI TEIIOBOTO KoM(popTa
JJI )KUBOTHBIX
¢ YCTaHOBKH BCHTWIATOPOB C MHWHHMAaJIbHO BO3-
MOXKHBIM YEIbHBIM SHEPIronoTpedIeHUEeM;
* MOJIJIePIKaHMsI COITPOTUBIICHHSI IOTOKY KaK MOX-
HO 0oJiee HU3KUM;
* YCTAHOBKH ITpeoOpa3oBaresieil 4acToThl 1 JIBUTa-
TeJIeH ¢ AIEKTPOHHON KOMMYyTalueH;
* YCTAHOBKH 3HEprocOeperaromux BeHTUISITOPOB,
YHpaBJIsICMbIX B COOTBETCTBUU C KOHL[CHTpaLIHeﬁ
YIJICKUCIIOTO Ta3a B OMEIIECHHH;
* NPaBUJIBHOM YCTAaHOBKH OTOIHTEILHOTO/OXIIaXK-
J@IONIer0 ¥ BEHTHIAIMOHHOTO 000pYIOBaHM,
JaTYUKOB TEMIICPATypbl W OTACIBHBIX OTaIljin-
BAaC€MBbIX 30H

I/ISOHSH_[I/IFI CTCH, ITIOJIOB
W/WIIH ITOTOJKOB SKHIIbS

W3onsamuoHHbII MaTeprat MOXKET OBITh €CTECTBEH-
HBIM HETIPOHUIIAEMBIM FUTH UMETh HETIPOHUIIACMOE
nokpeiThe. [IpoHwIIaeMbIe MaTepraTbl CHAOXKAIOTCS
YCTaHOBIICHHOH MapOM30JSIIIACH, TTOCKOIBKY BIIAXK-
HOCTB SIBJSICTCS. OCHOBHOW NMPUYMHOW M3HOCA H30-
JSIIMOHHOTO MaTepuaa.

BapuaaToM U30ISAIMOHHOTO MaTepHala JIIsl IITHIIC-
(haOpUK MOTYT CITy’)KUTh TEIIOOTPAKAIOIHE MEM-
OpaHBI, COCTOSIIITNE U3 MHOTOCIIOWHOW TITACTHKOBOM
(horbrH TS M30JSIKAN KOPITyCa OT YTEUKH BO3IAyXa
U BJIAQXKHOCTH

Hcnonw3oBanue 3Hepro-
3¢ GEKTHBHOTO OCBEIIIe-
HUS

3ameHa OOBIYHBIX BOJB(PAMOBBIX JIAMIT HaKaInBa-
HUSL WK APYTHX HU3KOA(D(MEKTUBHBIX JIAMIT HaKaJH-
BaHwUs1 0os1ee SHEProdPPEeKTUBHBIMU: TFOMUHECIICHT-
HBIMH, HATPHEBBIMH M CBETOJJHOIHBIMH.
Hcrnonb3oBaHue TUMMEPOB, YCTPOICTB /ISl pEeTyiIn-
POBKHM HCKYCCTBEHHOTO OCBEIICHHS, JaTUYMKOB HIIN
nepekJrouaresiell BXoja B MOMEIIEHHE JUTsl yIpaBiie-
HUSI OCBEIICHHEM.
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Ipoooncenue maon. 2.30

TexHomorus

Omnucanue

EctectBenHast nHCONALMS (HapuMep, ¢ TOMOIIIBIO
BEHTWJISILIHOHHBIX OTBEPCTUH WIIM  MAaHCAPIHBIX
okoH). EcTecTBeHHOE OCBEIIICHHE JTOKHO OBITH cOa-
JIAHCUPOBAHO C TIOTEHIHAILHBIMU TEILIOBBIMU TTOTE-
PAMH.

[IpumMeHeHHe CXeM OCBEIICHUs ¢ HCIIOJIb30BAaHUEM
MIEPEMEHHOTO OCBEIICHHS

Hcnonws3oBanue TeIwio-
00MEHHUKOB. MOXeET
HCII0JIb30BaThCS OIHA U3
CIICAYIOIINX CUCTEM:

* BO3IYX-BO3IyX

* BO3IyX-BoJa

* BO3IYX-3eMJIS

B BO3IyIIHO-BO3AYIIHOM TEIUNIOOOMEHHHUKE I10-
CTYTAIOLIMH BO3/IyX TOIIOIIAET TEIUIO U3 BO3/yXa,
ypansiemoro u3 rnomenieHus. OH MOXKET COCTOSITh U3
IUIACTUH W3 aHOAMPOBAHHOI'O aJIFOMHUHUA WIIN pr6
u3 [1BX.

B BO3/1yI1IHO-BOISIHOM TETIIOOOMEHHUKE BOZIA IIPOXO-
JIUT Yepe3 aTIOMUHUEBBIC peOpa, PacHOOKECHHbBIC B
BBITSDKHBIX KaHAJIAX, U MOIVIOIIACT TEIIO U3 0Tpado-
TaHHOTO BO3/lyXa.

B TemnooOMeHHHKE BO3MyX-TPYHT CBEKHH BO3IYX
UPKYIIAPYET 10 3anTyONICHHBIM TpyOaM (HarpuMmep,
Ha TITyOHMHE OKOJI0 2 M), UCTIONB3YS HU3KHE CE30HHBIE
KoJIeOaHHUsI TEMIIePATyPhI II0YBBI

Hcnoap3oBanue te-
IIJIOBBIX HACOCOB IJIA
peKyTmepanuu Ternia

Tero mormmomaercss U3 PasIUUHBIX cped (Boza,
CYCTEH3Hs, TPYHT, BO3AyX W JIp.) M TIEpPEHacTcs B
JIPYTOe MECTO C TIOMOIIBIO JKUIKOCTH, HUPKYIHAPY-
Ioeil B TEPMETUYHOM KOHTYPE, UCIIONB3YS IIPHH-
U OOPATHOTO NHUKJIA OXJIAXKICHHS. Terio MOXeT
WCTIONB30BaTbCsL /ISl MPOM3BOJICTBA  OYMILEHHOM
BOJbI WU NUTAHUS CUCTEMbI OTOIIJICHUS UIIU OXJIAXK-
JICHUSI.

TexHONOTHS TIpeIycMaTpPHUBAeT IIOIIONICHHE TeIUia
U3 Pa3IHYHBIX KOHTYPOB, TAKUX KaK CHCTEMBI OX-
JNKJIEHUsS HaBO3a, reoTepMalibHasi SHEprus, Mpo-
MBIBOYHAS BOJIA, PEAKTOPHI OMOJIOTHUECKON OYMCTKU
HAaBO3a WM BBIXJIOIHBIE Ta3bl OMOra30BBIX JABUTa-

Tenei
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Ipooonxcenue mabn. 2.30

TexHomorus

Omnucanue

Pexynepauus rera ¢
MOZOTPEBOM H OXJIAXK-
JIEHUEM II0JIa C pac-
IIPEIEIEHHON 110 HEMY
MOJICTHIIKOH (cUcTeMa
combideck)

3aMKHYTBIII KOHTYP MOJa41 BOJbI YCTAHOBJICH I10]]
MOJIOM, a APYToil — MOCTpOoeH Ha Oonee TyOOKOM
YPOBHE JUIS XpaHEHHsI H30BITOYHOTO TEIlIa WK BO3-
Bpara ero B ITHYHUK (TIpU HE0OXomuMocTH). Tero-
BOW HACOC COC/IMHSET JIBa BOASHBIX KOHTYpa.

B nawane nepuoza BeIpalMBaHUs MOJI HArPeBaeTCs
HaKOILJICHHBIM TEIJIOM, YTOObI COXPAHUTh TTOJICTHII-
Ky CyXoH, m30eras KOHACHCAIlMU BIaru. Bo Bpems
BTOPOTO IIMKJIA BBIPALIMBAHUS NTUIBI BBIACISIOT
M30BITOK TEIUIa, KOTOPOE COXPAHSETCS B KOHTYpE
XpaHEHUsI MIPU OXJIAXKJICHUH T10J1a, YTO YMEHBIIAET
paclieruieHie MOYEeBOM KUCIIOTHI 38 CUET CHUYKEHHS
MHUKpPOOHOIT aKTHBHOCTH

OO0ecrieucHue ecre-
CTBCHHOM BCHTHUJIAIIUH

JKMBOTHOBOJUECKHE TOMCIICHUSI MOTYT HMETh
OTBEpPCTHSI B KOHbKE M (TIpH HEOOXOAMMOCTH) Ha
JIByCKaTHbIX CTOPOHAaxX B JIONOJHEHHE K PEryiiu-
PYEMBIM OTBEpPCTHSIM B OOKOBBIX CTEHKaX U MOTYT
OBITH 00OpPYTOBaHBI BETPO3AUIUTHBIMH CETKAMHU.
B sxapKyo Morojy MoOXHO BOCIIOJIb30BaThCsl BEHTH-
JSITOPOM

[IpoGnema sHEprocOepekeHrsl B CBUHOBOJICTBE W MTHIIEBO/ICTBE, KaK
Y B IPYTUX OTPACIIAX )KUBOTHOBOJICTBA, ITPEJINIOJIaraeT pemeHue psja 3a-
Jla4, Cpeau KOTOPBIX — BHEJPEHHE dHeprocOeperaromx TexXxHonorui. B
Poccun mipu CTPOUTENHCTBE HOBBIX M PEKOHCTPYKIIMH CBUHOBOIYECKUAX
Y TITUIEBOMYECKUX TIPEANIPUSITHH MPHUMEHSETCS pecypcocOeperatroiiee
000py/IOBaHUS JIJIs1 BHITOIHEHUSI OCHOBHBIX TEXHOJIOTHYECKHUX TPOIIEC-
COB — KOPMJICHHUSI, TIOSHHSI, YIAJIEHUST HaBo3a (ITOMEeTa), CO3aHus U TIOA-
JepXKaHUsT MAKPOKJINMaTa, YTO TIO3BOJSIET SKOHOMHTH 3aTPaThl YHEPTo-
PECYPCOB TIPH MTPOU3BOJICTBE MPOAYKIIHH.
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U 2.3.6. 9pdexTBHOE NCIOIB30BAHNE BOIBI

Crenyer OTMETUTh HECKOJILKO HAIPABJICHUH PacXo/ia BOJIbI HA CBHHO-
BOJUECKUX M NMTUIEBOTYECCKUX MPEANPHUITUAX:

* Ul TIOAJIEp KaHUsl TOMEOCTa3a W YIOBJIETBOPEHHsI TOTPEOHOCTEH
KHMBOTHBIX U ITHLIBI;

* ynotpedisemas CBepX HOpMaTHBa )KUBOTHBIMHU M NITHLICH;

* TepsieMasi IPU BbIIIAMBAHUU )KUBOTHBIX U ITULBL;

* UCTIOJIb3yeMasi HAa TEXHOJIOTMYECKUE HYKIIBL;

* FICTIOJIb3yeMast J)KHBOTHBIMH Ha YJIOBJICTBOPEHHE MTOBEJCHYCCKHX M0~
TpeOHOCTEH (B CBUHOBOJICTBE).

[To pesynbraraM aHKETUPOBAHHUSI YCTAHOBJIEHO, YTO HA CBHHOBOJ-
YEeCKUX NpennpusaTHsx B Poccum romoBoil pacxon BoAbl HAXOOUTCS B
npenenax 3600 (1560 romos) — 2100000 (547200 ronos) m°. bosbiias
ee Jacth (60%) pacxomyeTcs Ha TEXHOJIOTHYECKHE HYXIbI [23]. AHa-
JIOTMYHbBIE JAaHHBIC MO NTULEBOTYECKUM MPEANPHUITUSAM OTCYTCTBYIOT
B UTC HAT 42-2017.

OObeMbl BOIIbI, KOTOPAsi TEPSICTCS IPH BbINAUBAHUHU JKUBOTHBIX, MOTYT
OBIT YMEHBILICHBI 33 CYET UCIIONB30BAHNMSI COBPEMEHHBIX CUCTEM TTOCHH,
COCTOSIIMX M3 YAILCYHbIX WM HUIIIEIbHBIX MOWIOK (M3TOTOBIIAIOTCS U3
CTaly, YyTryHa, JJaTyHW WK OpOH3bI), BOAONPOBOIHBIX TPYO, y371a BOIO-
TIO/ITOTOBKY C PETYISITOPOM JABJICHHS U (QUIBTPOM MEXaHHMYECKOM OUmCT-
ku. llpaBunpHas HacTpoiika cucteMbl (Tabm. 2.31), yCTaHOBKA TOHMJIOK B
craHkax (tabm. 2.32), co3gaHue OoNTUMAaJbHBIX TeMIIepPaTypHO-BIAKHOCT-
HBIX YCJIOBUH COIEP)KaHMS X KOPMIIEHHS B COOTBETCTBUH C BO3PACTOM >KH-
BOTHBIX SIBJISIFOTCS 32JI0T'OM MHUHMMH3ALIMK PAcX0/ia BOJIBI U, KaK CIIE/ICTBUE,
YMEHBIIICHHSI 00BEMOB JKHUIKOTO HaBo3a (Tadm. 2.33).

Ontumuzanus pacxoga BOABI Ha CBHUHOBOAYECKMX W MTHIEBOI-
YEeCKHX MpenpusTusix B Poccun m 3a pyOexoM HarpaBieHa Ha CO-
KpallleHHe MM WCKJIIOYEHHE €€ IOTeph KaK 3a CUeT OpPraHU3aLHOH-
HBIX MEPONPUSITHH, TaK U MPUMEHEHUS] COBPEMEHHOTO OO0OPYIOBaHHS
(Tabmn. 2.34).
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Tabmuma 2.31
Bnusinne pacxopa BoAabl HUNNenLHOW NOUINKU Ha 00bLeM
06pa3yeMoro HaBO3a n cogepxaHue B HeM Cyxoro BEI.IJ,ECTBa*

Pacxon Bombl, /MuH | TomoBoii 0ObeM 00pazyeMoro CozeprkaHue CyXoro
HaB03a Ha TOJIOBY, M* BellleCcTBa B HaBO3E, %0
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 5,2

*anusle BREF (EU), 2015.

Tabmuma 2.32
BbicoTa YCTAaHOBKHM HUNMNEJNIbHbIX MOUJIOK
B CTaHKax And CBUHeN

Macca CBHUHBH, KI' Bricora YCTaHOBKHU ITIOUJIKH, CM
Menee 15 15
15-20 20-25
20-50 35-45
50-100 50-60
Boiee 100 70
Tabmmra 2.33

BnusiHne cooTHoLIEHUA KonuyecTBa BOAbI U KOpMa Ha obbem HaBo3a
n copgepxaHue B HeM CyxXoro BeLiecrtBa npu oTkopme CBUHeN

CootHomenue konmdectBa | CyTounsiii pacxon | OObeM HaBo3a Conepxanue
BOJIBI U KOpMa KOpMa Ha TOJIOBY, KI' |  Ha TOJIOBY, M | CyXOro Bemiecrna, %
1,9:1 0,88 13,5
2,0:1 0,95 12,2
2,2:1 2,03 1,09 10,3
2,4:1 1,23 8,9
2,6:1 1,38 7,8

*Nanusle BREF (EU), 2015.
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U 2.3.7. YinpagJjieHue 3anaxamMu

HcrouHrkaMu AypHO TTaXHYIUX T'a30B SBISIOTCS XPAaHUIIUINA HABO3a
(momera), a Tak)Ke MOMEILEHUS, TJIe COJEPIKATCSI JKUBOTHBIC U MTHUIIA.

[Ipu xpanenun HaBo3a BbAeHseTCs 10 10% azorcomepxaiux coenu-
HeHul [23], uMeronux crnenupUUecKuii 3amax, Uil YMEHbIIEHHS KOTOPOTO
HAa COBPEMEHHBIX OTEUECTBEHHBIX MPEANIPUATHSIX PU XPAHESHHUH YKHUJIKOTO
U TBEPIOro HaBO3a HCIOB3YIOT pa3iuuHble YKpbITUsa. Hapsimy ¢ aTum Ha
CYIIECTBYIOIIMX TPEINPUATHAX MPU XPAHEHNUH, KaK MPaBHUIIO, MIPELYCMO-
TPEHO OTJIENICHHUE XKUKOH U TBep/or (hpakiuii HaBo3a, pa3MelIeHre Xpa-
HUJIMINA C YYETOM «PO3bI BETPOBY, OPraHU3aIlHs €CTECTBEHHBIX PACTHTEIb-
HBIX 0aphEPOB, MUHUMU3AIINS [TEPEMEITMBAHUS YKHUIKOTO HaB03a (ITOMETAa).

B Poccun ripu pa3mertieHnn CBHHOBOTYECKUX M IITUTICBOTIECKUX TIPE]I-
MIPUSATHIA YYUTHIBAINCH TpeOoBanws, n3okeHHbIe B PJ[-AITK 1.10.02.04-12
u PJI-ATIK 1.10.05.04-13, B COOTBETCTBUU € KOTOPBIMU MIPEANPUSATHS BCET-
Jla pacrojararoTcsi TaKUM 00pa3oM, YTOObI OCHOBHOE HallpaBJICHHE Be-
TPOB OBLIO B MPOTHUBOIOIOKHYIO OT JKHIIOTO TIOcenka cTopony. [Ipu atom
BO BCEX CITydYasiX U BO BCE MEPHO/BI TOJa KOHIEHTPAIUS 3arps3HSIONIIX
BEIIECTB, BBIACIsIEMasl UMH, HA TPAHUIC CAHUTAPHO-3ALIUTHON 30HBI HE
JIOJDKHA TIPEBBIIIATh COBMECTHO ¢ (DOHOBBIMH KOHIICHTPAIUSMH 3HAYCHUH,
paBsbix [1JIK, ycraHoBiIeHHBIX 1711 aTMOC(HEPHOTO BO3/TyXa HACEIICHHBIX
MeCT. JTO CITOCOOCTBYET YMEHBIIICHHIO 3aIlaxa, OHAKO He YCTPAHSET ero.

3a pyOekoM NPHUMEHSFOTCS pa3Hble MMPHEMBl COKpAIIeHUs] BEIOPOCOB
aMMHaka W3 Ha3eMHBIX XPaHWIWII ¥ jaryH (tadm. 2.35, 2.36), a Takxe
YKPBITHS pa3InIHON KOHCTPYKIHH (Tadm. 2.37).

Tabmmma 2.35
HAOT cokpalleHns BbIGPOCOB aMMMaka
M3 XpaHUIUL XXUAKOro HaBo3a (MomMeTa) M naryH 3a pyoexom

HAT Onwucanue
‘VMeHbIICHHE COOTHO- JL1st mpsIMOYTOJIBHBIX XPaHHITUIL COOTHOLIEHUE BBICO-
LIEHUSI MEKAY IJIOUIa- | Thl ¥ IUIOIAM MOBEPXHOCTH SKBUBaNEHTHO 1:30-50.
JTEO IMUACCHOHHOM 10~ | JJIsT KpyIIBIX XpaHWIIAI OarONPUSTHBIC pa3MephI
BEPXHOCTH U 00BEMOM | KOHTCHHEpa JOCTUTAIOTCS TIPH COOTHOIIICHUH BBICOTHI
XpaHWIHILA CyClIeH3uu | U nuamerpa ot 1:3 go 1:4.
BokoBBIC CTEHKH XPaHUITUINA MOTYT OBITh YBEIHMUYCHBI
I10 BEICOTE

-105 -



Ipooonacenue maobn. 2.35

HJT

Ornmcanre

‘YMeHbILIEHUE CKOPOCTH
BETpa M BO3IyX000-
MEHa Ha TIOBEPXHOCTH
CYCIICH3HUH 3a CUeT
HIDKHETO 3aIOTHEHUS

VBennueHre pacCTOSHUS MEXKTY ITOBEPXHOCTBIO KHUI-
KOI'0 HaBO3a U BBICOTOM CTEHKH OTKPBITOI'O XpaHUJIN-
m1a (obecrieurBaet 3heKT JT0O00BOro CTEKIA)

MunuMH3anus nepeme-
IIMBAHUS CYCIIEH3UU

Bxorouaet B ceOst:
* 3QMOJTHEHUE XPAHUITHIIA HUKE BHICOTHI €10
CTEHKH;
* HIDKHEE 3aI0JTHEHHUE XPAHIIININA,;
* IPEIOTBPAIIEHHE TOMOTSHU3AIMU U [IUPKYJISIIUAH
cycreH3uu (Tepe OMOPOKHEHHEM XPAHUITHIIA)

Taommma 2.36

HAOT cokpalleHus BbIGpocoB
npu XpaHeHUn TBepAOoro HaBo3a 3a pybexom

HAT

Onucanne

XpaHeHHe BHICYILIEH-
HOTO TBEPAOIo HaBO3a
B [IOMEIIEHUN

[ToMenieHue OOBIYHO MPENCTABISACT COOOM MPOCTYIO
KOHCTPYKITHIO C HEIIPOHHIIAEMBIM ITOJIOM ¥ KPBIIIEH,
C JIOCTaTOYHOM BEHTWIALUEH, YTOOBI H30ekKaTh aHad-
POOHBIX YCIIOBHIA, U BXOJHOH JBEPHIO JIJIsI TPAHCIIOP-
THPOBKU

Hcnonb3oBanue
6eTonHoro OyHKEpa
JUISL XpaHCHUS

@dyHIaMeHTHas TUINTa W3 BOJOHENPOHMUIIAEMOTO Oe-
TOHA, KOTOpast MOXKET OBITh OOBEANHEHA CO CTEHAMH
C TpeX CTOPOH M KphImeH, Hampumep u3 YD-cTadu-
JM3UPOBAHHOTO TUIACTHKA U Ap. IlnuTa mmeeT ykioH
(manpumep, 2%) B CTOPOHY NEPEIHETO CIUBHOTO JKe-
nmoba. Xunkue ¢ppakunn u Tr00bIe CTOKH, BRI3BAHHBIC
0CaJIKaMH, COOMPAIOTCA B TEPMETHYHYIO OCTOHHYIO
SIMy | 3aTeM 00pabaThIBatoTCs

XpaHeHue TBEPAOIo
HaBO3a Ha TBEPJOM
HETIPOHUIIAEMOM
0J1y, 000PYI0BAaHHOM
JIPEHAXHOM crcTeMOM
1 COOPHBIM OAKOM JIJIsI
CTOKa

XpaHunuine 000pyJI0BaHO CIUIOMIHBIM HEMPOHHIIA-
€MBbIM I10JIOM, IPEHAKHOM CUCTEMOH U MOAKIFOUEHO
K pe3epByapy AJisi cOopa KUIKUX Gpakiuuii u Jro0bIX
CTOKOB, BBI3BaHHBIX OCaJIKaMU
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Ipoooncenue maon. 2.36

HAT

Onmcanne

Bri6op xpanmiuina ¢
JOCTaTOYHON BMECTH-
MOCTBIO JUISl XpaHECHUSI
HaBO3a B IEPHOJIB,
KOIZla BHECEHHE €ro B
MIOYBY HEBO3MOYKHO

I[Tepuonpl, Koraa IOIycKaeTcsl BHECEHUE HAaBO3a, 3aBU-
CST OT MECTHBIX KIMMATHYECKUX YCJIOBHUI, 3aKOHONIA-
TEJIBCTBA U JIP., TAKUM 00pa3oM, TpeOyeTCst MECTO IS
XpaHEeHUsI TOXO/SIIEeH BMECTHMOCTBIO.

JlocTymHasi MOIIHOCTB IO3BOJISIET TAaKXKE PEryiupo-
BaTh BpeMs 0OpabOTKH MOYBBI B COOTBETCTBUH C TIOT-
PEeOHOCTSIMH CEITbCKOXO3sIHCTBEHHBIX KYJIBTYP B a30Te

XpaHeHne TBEpAOTo Ha-
BO3a B IOJISIX B Ky4ax,
PAacIOJIOKEHHBIX BIaJIH
OT TIOBEPXHOCTHBIX 1/
WJIN IOA3CEMHBIX BOIO-
TOKOB, B KOTOPBIC MOTYT
TI011AaCTh XHUJIKHEC CTOKH

TBepablii HABO3 YKJIAAbIBAETCS HEMOCPEACTBEHHO
Ha TI0YBY B TIOJI€ MEpel MOCEBOM B TE€UEHUE OI'PaHH-
YEHHOTO TICpUOAa BPEMCHHU (HATIPUMEp, B TCUYCHUC
HECKOJIbKHMX JIHEH WJIM HECKOJIbKHX HeNenb). MecTo
XpaHEHUsI MEHSIETCS HE PeKe OTHOTO pa3a B TOJl U pac-
MTOJIOKEHO KaK MOXKHO JIANbIlIe OT TMOBEPXHOCTHBIX U
IIOA3EMHBIX BOJ

YMeHbIIEHNE COOTHO-
LICHHUS MEXTY TUIOIIA-
B0 DMHUCCUOHHOM I10-
BEPXHOCTU M 00EMOM
HABO3HOH Ky4H

HaBo3 moxHO YIUIOTHUTE WJIM HCHOJB30BaTh TPEX-
CTCHHBIC XpaHWJINIIC

VYkpbiTHE OypTOB TBEp-
JIOTO HaBO3a

MoOXHO UCNONB30BATh TAKUE MaTepHaibl, KaK yCTOM-
YHBBIE K YIBTPa(roIeTOBOMY H3ITYUEHHIO MIACTHKO-
BbI€ KPBIIIKH, TOP(, ONMWIKKA WIH JpeBecHas IIera.
[ToTHBIE KPBIIKK YMEHBIIAIOT BO3AYXO00MEH U ad-
poGHOE pa3noXKeHNe B HABO3HOM Kyde, YTO MPUBOAUT
K COKPAIIEHHIO BEIOPOCOB B arMochepy

Taommma 2.37

BapMaHTbl prbITVIFI AnA XpaHuUnuu XngKoro HaBo3sa 3a py6e)|<0M

(pekomeHnayemble kak HOT)

Bapuants! ykpeiTuit ‘

Onucanue

Cmayuonapnuie ykpbimus

KecTkas Kpbllka

Kpsimka MokeT OBITh M3TOTOBNICHA W3 OCTOHA, TTaHeIeH
U3 CTEKJIOBOJIOKHA WIIH TTIOIMI(PUPHBIX JUCTOB € INIOCKUM
HACTHJIOM WJIN KOHHYeckor (opmbl. Mcmonsiyercs B Oe-
TOHHBIX WJIM CTANIbHBIX pe3epByapax u cmiocax. Obecrme-
YHUBAET XOPOLIYIO T€PMETHYHOCTb, CBOAUT K MUHUMYMY
BO3JYXOOOMEH M NPENOTBPAIIACT IONAJAHUE NOKAS U
cHera
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Ilpooonacenue maoén. 2.37

BapuanTts! ykpbITuit

Omnucanne

I'mOkas kpblika

[MupamuanbHas KpbIlKa: TKaHeBasi MeMOpaHa HaTsTruBa-
eTCsl Ha CIMIBI M TIPUBSI3bIBACTCS K 0001HOM ckoOe. Hesa-
KPBITBIE OTBEPCTHS CBEJICHbI K MUHUMYMY.
KynonooOpa3Has KpbIIIKa: KpBIIIKA C W30THYTOW KOH-
CTPYKTHBHOM paMOM, yCTaHOBJICHHAs HaJ KPYIUIbIM Xpa-
HWJIUIIEM C HCIOJIb30BaHHEM CTAJIbHBIX DJIEMEHTOB M
OOJITOBBIX COCIMHEHHH.

[Tnockast KpbllKa: KpbIIIKa U3 THOKOTO 1 CAMOHECYIIETO
KOMIIO3UTHOTI'O MaTepHala, yIepKUBaeMOro 3anTylKaMu
Ha METaJUIMYECKON KOHCTPYKIMU

H/laemoume YKpobimus

Harypanbnast
KOpOUKa

Ha nmoBepXHOCTH CyCIIEH3HU MOXKET 00pa30BBIBATHCS CIION
KOPKH, KOTOPBI UMEET JJOCTATOYHOE COMEPIKAHUE CYyXOro
BemrecTBa (He MeHee 2%). Kopka momkHa OBITH TOICTOM,
HE pa3pylarhCs U MOKPBIBATh BCIO MOBEPXHOCTh CYCIICH-
3uH. XpaHWIHUIIE 3aMOJHIETCS CHU3Y, KaK TOJBKO KOpKa
oOpazoBaHa, 4TOOBI H30€KaTh €€ Pa3pPyIICHUS

Comnoma

B cycneH3uro [10OABISIFOT  M3MEIBYCHHYIO — COJIOMY,
u oOpasyercs Kopka m3 coiioMbl. OOBMHO 3TO XO-
polio paboTaeT MpU COACPKAHWU CYXOrO BCIICCTBA
Bobie 4-5%. PexomeHiyemasi TOJILMHA CJIOSI HE MEHee
10 cm. TIpomyBKy BO3IyXOM MOKHO YMCHBIINTb, JOOABUB
COJIOMY BO BpeMsI 3aII0THEHHS XpaHuiia. CIOU COJOMBI,
BO3MOXKHO, IOTPEOYETCST YACTUYHO WITH MTOJTHOCTHIO OOHO-
BUTbH B TCUCHHUE rofia. XPAHWIHUIILE 3aMOTHACTCS CHU3Y VIS
MIPEAOTBPAIICHUS PA3PYILICHHS COIOMCHHOTO CJIOS

IImactukoBbie
TPaHyJIbI

Jlist OKPBITHSL TTOBEPXHOCTH CYCIHEH3UH HCIOJb3YIOT-
cs1 monucTHponbHble mapuku & 20 cm u maccoit 100 1.
HeoOxonuma peryssipHasi 3aMeHa BBILICIINX U3 CTPOS
JIIEMEHTOB

Jlerkue ceimyune
MaTepHaJIbl

Takue marepualibl, KaK JISTKUE HAMOIHUTEH U3 Kepam3H-
Ta, IPOIYKTHI HA OCHOBE MEPJHUTa WIH 1E0JINTa, pacipe-
JISIISIIOTCS 110 TIOBEPXHOCTH CYCIICH3HMHU JUIsi 00pa30BaHuUs
TUIABAIOILETO CJI0sl. PekoMeH ryemast TONIIMHA TIaBarole-
ro ciost — 10-12 cM. Bonee TOHKMI clioii MOXKET OBITh d-
(bekTrBeH st 00JIee MEJIKMX YaCTHII
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Ilpooonacenue maoén. 2.37

BapuanTts! ykpbITuit

Omnucanne

[TnaBaromnme ruod-
KHE KPBIIIKH

[TnacTrKOBBIE TUIABAIONINE YKPBHITHS (HAIIPHIMED, XOJICTHI,
TUICHKH) JIS)KaT Ha MOBEPXHOCTH cycrieH3uu. [ ynep-
YKaHUsI KPBIIIKN HA OTIPE/ICNICHHON BBICOTE M COXPAaHEHUS
IIyCTOTHI TIOJI YKPBITHEM IPEIyCMOTPEHBI MOIUIABKU U
TpyOKn. B KOHCTpYKIMHU TPEeyCMOTpPEHA TaKXKe CHCTEMA
CTaOMIM3UPYIOIINX 3JIEMEHTOB JUII O0ECIHeYeHUs! Bep-
TUKAJIBHBIX TepeMenieHnii. HeoOXomuMbl BEHTHIISAIHS 1
yIaJIeHue JIO’KAEBOH BOJIbI, KOTOpast COOMpPAETCs CBEPXY

T'eomeTpuueckue
MJIACTUKOBBIC
TUTUTKU

[InaBaromnyie I1IECTUTPAHHBIE [UIACTUKOBBIC DJIEMEHTHI
pacupenensioTcss M0 MOBEPXHOCTU CYCIEH3HH. Moker
OBITh OKPBITO OKOJIO 95% MOBEPXHOCTH

HanyBHas kpbltka

Hanysnas kpbika n3 [IBX-Tkanu nmnaBaeT HaJ CyCHEH-
3ueil. TkaHb KPEMUTCS CTPONAMU K METAIIIMYECKUM dJIe-
MEHTaM, Pa3MEIIEHHBIM 10 KPal0 CTEHOK XPaHWINIIA

I'nOxue maacTUKo-
BBIE JIUCTHI

Henponuiiaempie MIaCTUKOBBIEC JTUCTHI C 3AIUTHBIM I10-
KPBITHEM OT YIIBTPa()UOIETOBOTO U3ITyueHHsI (HarpuMmep,
HDPE) noanep>xnBatoTcs OIUIaBKaMH, TPUKPETIIICHHBI-
MU OJTIDKe K BEPXHUM KPOMKaM CTEHOK XPaHMJIHIIA, YTO
MIPEOTBPAIIAET MOBOPOT KPBIIIKKA BO BPeMs IIEPEMEIITH-
BaHUS HABO3a U €€ CPhIB BeTPOM. KpPBIIIKH Takke MOTYT
OBITH OCHAIICHBI KOJUIEKTOPHBIMH TPYOOIIPOBOAMH JIJISt
0TBOJIa Ta30B, APYTUMH OTBEPCTUAMH JUI TEXHUYIECKOTO
obciyXuBaHUS (HampuMep, JJI UCIIONB30BaHUSA 000py-
JIOBaHUS JIsI TOMOTEHHU3AINH ), CACTEMOM cOopa 1 ynase-
HUS JI0)KJIEBOM BOJIbI

3a pyOekoM B IENSAX MPEJOTBPAIICHHS MM COKDAIICHHS KOHIICH-
Tpaluu 3amaxoB ¢ (epM OCYMIECTBISIFOTCS pa3paboTKa, BHEIPEHUE W
PETYISPHBIA MepecMOTp IJIaHa YIPABJICHUS 3allaxaMu, MMO3BOJISIOIIUE
WCKIJTFOYHUTH UX TOSIBIICHUE TIPU COJICPIKAHUU CBUHEH, IITUIIBI M XPAHCHUH
HaBo3a (Tmomera) (Tabm. 2.38).

Haxoziat npuMeHeHne 1 TIOPOTOCTOSIIUE PEIICHUS, HAIPHUMEDP OYHCT-
Ka BO3/yXa, YIIIEMOro U3 XXHBOTHOBOIUECKHX IMOMeNIeHui. B nocien-
Hee BpeMsl 3TOT METOJ] IPHOOpETaeT Bee OobIlee 3HAYCHUE, TOCKOIBKY
WHTEHCHUBHOE CEIIbCKOE XO3IMCTBO TpeOyeT cobmoneHus 0oiee CTpoTux
MIPaBWJI M OTPAHWYCHHH B OTHOIIIEHUH BPEIHBIX BEIOPOCOB. bromiibTpsl,
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KHUCJIIOTHBIC Cpr66CpLI, MHOT'OCTYIICHYATBIC CUCTEMbI OUUCTKH BO3AYyXa
MPUMCHSIOTCA [JIA HeﬁTpaHHBaHI/IH AYPHO NMaxXHYIIUX Fa3006pa3HBIX 3a-
TPpA3HAIOMINX BCIUICCTB U NBbUIW U3 BO34yXa, yAaJIAEMOI0o 13 HOMCH_IGHI/Iﬁ

IS SKMBOTHBIX M NTHIBI (Tabm. 2.39).
Ta6muma 2.38

PelweHus, no3BonsoLwme NCKNIYUTb
nosiBrieHUe 3anaxa npu coaepxxaHmu CBUHEWN M NTULbI

Pemenus

IIpumenumocThb

Vcrionb30BaHWE CHUCTEMBI COZEPKAHHS, KOTOpast
MI03BOJISIET:
* YMEHBIINTh TOBEPXHOCTH, 3arpsA3HsAEMbIC Ha-
BO30M (HampHuMep, METAJUINYECKUE MU TUIACTHU-
KOBBIE PEHKH, KaHajbl C YMEHBIIEHHON OTKpbI-
TOW IOBEPXHOCTHIO HABO3A);
* CHU3UTBH TEMIIEpATypy HaBO3a (HampuMmep, Iy-
TEM OXJIaXK/ICHHs HABO3HOM KMKN) U OKPYXKAI0-
LIeH cpenbl B IOMEIIECHUN;
* YMEHBIINTH MOTOK M CKOPOCTh BO3/1yXa Ha/l 10-
BEPXHOCTBIO HABO33;
* OAJeP>KAHNE TTOJCTHIIKU CyXOH

CHIWKEHHE TeMIlepaTyphl
B IIOMELICHUH U BO3.Y-
X000MEHa MOXET ObITh
HETIPIMEHUMO M3 C000-

pakeHHil  OraromoIydHs
JKMBOTHBIX.
VYnanenue HaBO3HOM

JKIDKH TIPOMBIBKOH HENpH-
MEHHMO Ha CBHHO(EpMaXx,
PACIONIOKEHHBIX ~ BOIH3U
HACEJICHHBIX ITYHKTOB, U3~
3a ITMKOB 3araxa

OnTuMH3anys YCIOBHH yNaJIeHUsI BO3LyXa U3 JKH-
BOTHOBOJYECKOTO TIOMEIIICHUS ITyTEM:
* YBEJIHMYCHHS BBICOTHI BBHIITYCKHOTO OTBEPCTHS
(HarpuMep, BBITSDKKAa BO3IyXa BBIIIE YPOBHS
KPBIIIH, ABIMOBEIX TPYO, OTBOI OTpabOTaHHOTO
BO3/yXa 4epe3 KOHEK KPBIIIM, a He Yepe3 HIK-
HIOIO YaCTh CTCH);
* YBEJIMYCHMS CKOPOCTH BEHTWISILIUHM Ha BEPTH-
KaJIbHOM BBIXOJIC;
* 3 PEKTUBHOTO pa3MeIIeHHUs BHEIITHUX OapbepoB
JUTSL CO3aHMsl TYPOYJICHTHOCTH B BBIXOJISILIEM I10-
TOKE BO3/IyXa (HalpuMep, paCTUTEIBHOCTE);
* 100aBNeHUs Je(ICKTOPHBIX KPBILIIEK B BBITSK-
HBIE OTBEPCTHS, PACIIOIOKECHHBIC B HU3KHX Ya-
CTAX CTEH, /Ul OTBOAA OTPabOTaHHOTO BO3IyXa
B CTOPOHY 3€MJIN;
* paccerBaHMUs yNASEMOr0 BO3/IyXa O CTOPOHHI,
o0pamnieHHON B CTOPOHY OT HACEJIECHHOTO ITyHKTa
(M| IpyTHX 9yBCTBUTEIHHBIX 30H)

Henpumenumo B cyme-
CTBYIOIIHUX MTOMEIICHUIX
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Ta6muna 2.39

CucTeMbl OYMCTKM BO3AyXa, yAansemMmoro us noMeLieHum
ONsA coaepXaHUs CBUHEN U NTULLI

Pemenne

IIpumenumocTs

Onucanne

Buo-ckpy060ep
(vmm Guoctpyi-
HBIA (QUITBTP)

buodunerp

JByxcTyneHua-
Tast UM Tpex-
CTymeH4Jaras
cHCTeMa OYUCT-
K{ BO3yXa

Moxer ObITh HenpH-
MEHHUMO U3-32 BEICOKOH
CTOMMOCTH 000py/10-
BaHUSL.

[Ipumenumo k cymie-
CTBYIOIIIUM ITOMeIIe-
HUSIM C [ICHTpaH-
30BaHHOH CUCTEMOI
BCHTUIISLIUH.
BruoduisTp npuMeHnM
TOJIBKO K YCTaHOBKaM
Ha OCHOBE CYCIICH3HH.
st Guodpunsrpa
HeoOxomma J1ocTa-
TOYHAs IJIONIA b

3a TpejesaMy JKUBOT-
HOBOJYECKOTO TTIOMe-
IIEHUS ISl pa3Meltie-
HUS (QUITBTPYIOLIHX
MaKeTOB

OWIBTp C HMHEPTHBIM MAaTEPHAJIOM,
KOTOPBI OOBIYHO TOMICPKUBACTCS
MMOCTOSIHHO BIIQ)KHBIM ITyTeM pas-
OpBI3TUBAHUS BOJBL. 3arpsi3HUTCIH
W3 BO3IyXa MOIVIOMIAIOTCS B JKUIKOM
(ha3ze M BIIOCIICACTBUU pa3IararoTcs
MHUKPOOPTaHU3MAaMH, OCCIAFOIIUMHI
Ha (uibTpyromux 3neMeHTax. Mo-
JKET OBITh JOCTUTHYTO CHH)KCHUC
coaeprkanust ammuaka ot 70 1o 95%

OTpaboTaHHbIH BO3LYX ITPOXOIHT Ue-
pe3 GpUABTPYIOIKI CIIOW U3 OpraHu-
YECKUX MaTepuajioB, TAKUX Kak Jpe-
BeCHas Imena, rpyoas Kopa, KOMIOCT
wi Topd. Ounsrpyrommii Marepuan
BCEIJIa OCTAeTCs BIAKHBIM M3-3a Iie-
PUOMYECKOTO ONPBICKUBAHUA  II0O-
BEpPXHOCTH. YacTULIbI TBUIH U TAXYYHE
COCJIMHEHHUSI BO3/AyXa IMONIONIAIOTCS
BJIQYKHOM TUJICHKON, OKHMCIISIFOTCS WJIN
paznararorcs MHUKpPOOPIraHU3MaMU
JKABYIIMMUA Ha YBJIQ)KHEHHOM TOJI-
CTUJIOYHOM Marepuaie

B nByxcrynendaroid cucreme mnep-
Bas CTYNEHb (MOKpBI KHCIOTHBII
CKpy0Oep) OOBIYHO KOMOWHHpPYETCS
¢ 6uockpy0bOepoM (BTOpasi CTYTICHB).
B Tpexcrynenuaroil cucteme nepnas
CTyINEHb, COCTOAIIAS W3 BOISHOTO
cKkpy0OOepa, OOBIYHO OOBENUHSICTCA
CO BTOPOH CTYNHEHBIO (MOKPBIN KHC-
JIOTHBIN CKpyOOep), 3a KOTOpOii clre-
nyeT OnoQuiusTp (TPEeThbsi CTYICHB).
MoskeT OBITh TOCTUTHYTO CHHKEHHE
comeprkanus ammuaka ot 70 mo 95%
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Bo ¢namanickoit yactu benbruu Ha 190 depmax ycTaHOBICHBI OHO-
cKpy0Oepbl, 243 HeMelKuX (epMbl HCIIONB3YIOT 3Ty TeXHUKY. B Hunep-
JIAH/IaX YCTAHOBJICHHAS! MOIIIHOCTh OMOCKPYOOEpOB /ISl yIaICHUsT aMMHU-
aka B 2008 r. coctasuna 14 mun M /4 st 90 depm.

Q 2.3.8. Cunskenue nNbLIEBOMH YMUCCUH
B MOMEIIEHHUSIX JIJISl COAePKAaHNsl CBUHEH W MTUIIBI

Ha oOpa3oBaHue MbUTH B IOMEIICHUSIX JIJIs COIEPIKaHMs CBHHEH U MITH-
IBI BIUSET PsiIl PAaKTOPOB: paboTa 000PYIOBAHUS TIPU YIAIIEHHH TIOICTHII-
KH, BUJI KOpMa, Marepralia i KaueCTBO MOJICTHIIKU, aKTUBHOCTh KHBOTHBIX,
PEKUM KOPMIIEHHSI, KPaTHOCTh BO31yXooOMeHa. KoMruieke Mep mo cokpa-
IICHUIO TIBUIEBOM AMUCCHH CIIOCOOCTBYET IMPEIOTBPAIIECHHUIO SMTH300TH-
YecKux 3a00JIeBaHUH, yIydIliaeT MPOAYKTHBHOCTh KUBOTHBIX U TIPOIOI-
KHUTEIBHOCTh Pa0OThI 000PY/IOBaHUS B KHUBOTHOBOITYECKHX TTOMEIICHHUSIX
(HanpuMep, ANMEKTPOHHBIX YCTPONCTB, IBUTATEIEH, TETUIOOOMEHHHKOB).

JJ11 OMTHOBPEMEHHOTO CHIDKEHUSI TTBIIIEBOM SMUCCUH Y KOHIICHTPAIHH
MBUTH B TIOMEIICHUH IS )KUBOTHBIX TIPUMEHSIOTCSI TEXHUYECKUE pellie-
HUSl, TAKUE KaK MOHU3AIIWS, PACIIBUICHHE Macia UM BOIBI — 3TO METOJIbI
YMEHbIIICHUS paCCEUBAHMS MTBUIN 33 CUYET MPUIAHHS YACTHIIAM ITBLTH aJl-
Te3UBHOTO XapaKTepa, BO3JCHCTBHS TBUTH Ha TIEPCOHAT U YKUBOTHBIX, UTO
SIBIISICTCS] BAKHBIM TPEMMYIIIECTBOM IO CPAaBHEHHUIO C MCIIONB30BaHUEM
CUCTEM OYMCTKH BO3IyXa.

WNonmsanmst ocHOBaHa Ha CO3JIAHUH JJIEKTPOCTATUYECKOTO TIOJIS IS
00pa30BaHUs OTPHUIIATENHHBIX HOHOB B IoMelieHuu. L{upkymupytomnruie B
BO3/yX€ YaCTHIIbI TBIIN 3apsKaloTCs CBOOOTHBIME OTPHIIATEIbHBIMA HO-
HamMu. YacTHIlbl COOMPAIOTCS Ha TIOTY W MOBEPXHOCTSAX TOMEIIEHHUS IO
NEHCTBUEM CHIIBI TSKECTH U TIPUTSHKEHUS SJIEKTPOCTATUIECKOTO TTOJIS.

BBICOKOBOIBTHEIN OJIOK CHCTEMBI OTPHIATEILHON WOHHU3AIUH BO3-
JlyXa HWCTONB3YyeTCs UiA TPpeoO0pa3oBaHUs TMEPEMEHHOTO TOKa CHCTe-
MBI JJIEKTPOCHAOKEHHS B TIOCTOSHHBIA TIPY HU3KOW CHIIE TOKa — MEHee
2,0 MA nmis oGecrieueHms 0€30IacHOCTH. YCTPONCTBO MOIKITFOUEHO K CH-
CTeMe MPOBOMOB (Pa3psIHBIX JIEKTPOIOB WM MOHHBIX TEHEPATOPOB) C
WTONTBYATBIMH MTH(PTAMH, KOTOPBIE MTPOXOAT 1O BCEH JITMHE TOMeTe-
HUS TI0]T TTIOBEPXHOCTHIO TOTONIKA. BBICOKOE HampsHKEHHWE Ha MPOBOIAX
CO3/1aeT AMEKTPUIECKOE T0JIe MEX/Ty IPOBOJAMH, TIOTOJIKOM M JTFOOBIMHU
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JIPYTUMH 3a3€MJICHHBIMHU [TOBEPXHOCTSIMH (HAapUMeED, 3236 MICHHOM KOJI-
JIEKTOPHOH IJIACTHHOM ). DJIEKTPOHBI, UCITyCKaeMble ITH(TaMu, mepeme-
LIAIOTCSl 110 MOJII0 K TMOTOJKY, OTPUIATENBHO 3apshKas BCTPEUaIOLINECs
YaCTHUIIbI IBUIM, KOTOPBIE 3aT€M HAIpPaBISIOTCS K 3a3€MJICHHBIM I1J1aCTH-
HaM U COOMPAIOTCS 3JCKTPOCTATUYECKUM NPHUTSHKEHUEM Ha 3a3eMIICH-
HBIX TIOBEPXHOCTSIX MOMEIIEHNS WM KOJUIEKTOPHBIX IutacTuHax. Oces-
1ras MeJkasi blIb yAaasieTcs nocie Kaxaoro nukia (puc. 2.1).

Puc. 2.1. Dppexm npumsasxcenus noiiu,

BLI3BAHHDBILL MOHLL’)’CIL}M@IJ HA nomoJjike nmu4YHuKkda

Honwu3zanus no3BosisieT yMEHbUINTD BHIOPOCH! Mbii — PM | Ha 36% u
PM, ; — na 10% npu ee xonuenrpaimu 1,01 n 0,07 MTI/M? COOTBETCTBEH-
HO. 3Ha4eHHs BHIOPOCOB MBUIM TPW BHIPAIIMBAHUU OpOWJIEPOB B TOI,
nonydyennsie B Hunepiannax, cocrasumu 0,0117-0,0201 xr mis PM | n
0,00058-0,00142 xr mst PM, .

B cymiecTByrommx CBHHOBOTYECKUX M ITHIIEBOTYECKUX TIOMETIIEHUSIX
JTAHHBIA METOJl MOXKET OBITH HempuMeHUM. [l ero mpuMeHeHUs Heo0-
XOJIMMO T03a00TUTHCS O TOM, YTOOBI MOZENh HOHU3ATOpa HE BBIACISIIA
3HAYUTEIHHBIX KOJHYECTB 030HA.

VHBECTUITMOHHBIE 3aTpaThl Ha TPHUOOpETEHHE HEOOXOAMMOTro 000-
pynoBaHus (MCTOYHWUK HOHU3HMpYOIMero m3mydeHus u 200 M mpoBoma
C M3JIyYaTeasaMH) Tt 00pabOTKH TOBepXHOCTH (mpuMepHOo 450-600 Mm?)
B CBUHAPHHUKE HA OTKOPME COCTABIISIOT MOYTH 2 THIC. eBp0. COOTBETCTBY-
0TI TOAOBBIE IKCILUTYaTallMOHHBIE PACcXOJbl, BKIII0Yas 0ojiee BHICOKOE
moTpedIeHne SHePTruH, COCTABIISUIA IPUMEPHO § €BPO Ha OJTHO )KUBOTHO-
Bomueckoe mecto (Yexwus, 2010).
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[Ipu BeIpammBanuu OpoiepoB (pepma Ha 90 ThIC. NTUIEMECT B
Hunepnanax) n1omomHUTEIbHBIE MHBECTUIMOHHBIE 3aTPaThl HA OJIHO ITH-
uemecto coctaBuwian 0,65 eBpo, a eKEroJHbIe SKCILTYyaTallUOHHBIE PacXo-
16l — 0,01 eBpo Ha OAHO MTULIEMECTO.

PacnipuieHme BOJIbI POU3BOUTCS C TOMOIIBEO (DOPCYHOK ITOJ] BBICOKHM
JTaBIIeHHEM ¢ 00pa30BaHMEM MEIKUX Karlellb, KOTOpPhIC MOMVIOMIAIT Tell-
JIO ¥ TIAJAFOT TI0JT JICHCTBUEM CHJIBI TSDKECTH Ha TIOJI, YBIIQKHSS YaCTHIIBI
nbud. CHUKEHUE 3arpsi3HEHHS BO3lyXa B CBUHOBOAYECKHUX MOMELICHUIX
Ha oTkopMme Bo Ppanuuu cocraBuio 22-30% nis ammuaka, 14-46 — s
neuin 1 12-23% — ni1d 3amaxa.

[lorpebnenne Bobl M SHEPTHUU 3aBUCUT OT KIIMMATUYECKHUX YCIIOBUH, B
KOTOPBIX JIaHHAS TEXHOJIOTHS TIPUMEHSIETCS TAKKe JUTS OXJIKICHUS BO3-
Jlyxa BHYTPH TIOMeEIIeHus. B Xome ucnbITanuii, mpoBeneHHbIX Bo DpaH-
UM B TEUCHUE TPEX JIeT, ObLIN M3MEPEHbI CPETHIE YPOBHH TOTPEOICHUS
264 kBt anexrposHepruu U 17 M* BOIBI 32 KayKIbIH JIETHHIA IEPHOJ TPO-
JOJLKUATENBbHOCTHIO 90 Hel B cBuHOKoMILIEKee Ha 100 MecT, rae kommnpec-
cop MomHOCThO 1,1 KBT ucnonb3oBaics st OnpbICKUBaHUs 18 4 B 1eHb
B IIMKJIE MAKCUMaJIbHOW MOIITHOCTH TIPOJOIDKUTENBHOCTH 30 C.

WcnpiTanus, npoBefieHHbIE HA OTKOPMIJICHHBIX CBHHBSIX, ITOCIIE yCTa-
HOBKH CHUCTEMBI PACTIBUICHHS BOIBI IIOKA3aIH, YTO yMEHBIIIEHHE €€ TIOTpe-
OJ1eHus KUBOTHBIMH TIpMepHO Ha (0,5 1T Ha CBHHEBIO B JIeHh MOJKET KOMITEH-
CHPOBATh MOTPeOIIEHIE ee CHCTEMOH pactbuieHus (0kos10 70 JT Ha CBHHEIO).

Pacnieimenne pactutenbHOro Macma (puc. 2.2) B CMECH C BOJOH
(3%-Has KOHIIEHTpANXS) UM YUCTOTO TIPOU3BOTUTCS C TIOMOIIBIO (Pop-
CYHOK, pa3MelIaeMbIX B IEHTPE MOMEIICHNS I 10 OOKOBBIM CTEHaM.
Hupxynmupyroliye 9acTUIlbl TBUTH CBA3BIBAIOTCS C KAIIIMHU Maclia U Co-
Oupatorcs B moacTuike. Ha moacTuinky Takyke HAaHOCHTCS TOHKWAN CIIOH
PaCTHTEIHHOTO Macia, YTOOBI MPETOTBPATHTE BHIOPOC TIBIIIH.

[Ipumenenne mannoro metofa B Hunmeprmanmax oOecrnedmiio CHHKe-
HHUE 3anbUIeHHOCTH Ha 54% s dpakunu PM | Ha 75% mis ppakiuu
PM, ;. B Jlanuu OBLTO WMCCTIEMOBAHO BIWSHUC PACTBIIICHHS Macia TIOf
HU3KHM J1aBJeHneM (cMech Bobl U 3% parcoBOTo Macia Mpy JaBIeHUN
5 6ap) Ha BABIXa€MYIO IBIIh B CTAHKAX JIJISl OMOPOCA C YACTUYHO PEeIeT-
YaThIM TOJIOM (TJi€ pacHbUINTENbHbIE (DOPCYHKH paclojaraiuch Haf
pemeTyaTsM MoJIOM) U Ha OTKOPME C MOJIHOCTBIO PEIIETYATHIM OJIOM.
[Ipu cxopoctn pacnbuieHns 8 T Macia B JIeHb JJIsl CBUHOMAaTOK Ha OT1o-
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poce u 2-3 r Macna B A€Hb AJIsl OTKOPMOYHOTO ITOTOJIOBBS HAOMIONAIOChH
CHW)KEHHUE BBIOPOCOB BlbixaeMoi nbutH Ha 40 1 50% COOTBETCTBEHHO, a
TakXKe 001X BEIOpOCOB mbUTH Ha 33% A1 CBUHOMATOK Ha OIIOpoCce U Ha
40% nns cBuHel Ha oTkopMe. KoHIIEHTpalysl MbIJIM HAa OTKOPME BO BCE
JIHU U3MEPEHUI cocTaBisia MeHee 3 1/M’.

Tpy6hl, pery-
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paspes

Qe

30aHnA

s
I

—

O
O
Mnax O
O
O
O

00/ [0000] O

OOthOO

00370000 0

A: Tpy6Gbl, B: Tpy6bl,
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3n0aHus 3naHus
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— ByHKep A5 xpaHeHus — Komrnpeccop; — Tanmep;
o - peccop; P O — MacnsiHbIi TyMaH

. 13 conna
— MacnonpoBos; = — BO34YyX0BOA; > — Knanah;

Puc. 2.2. Cxema pasmeufeHus cucnemvpl pacnvljleHust Macia

B I'epmannu moryonienre Mt MyTeM pa30ophI3TUBAHUS CMECH Mac-
J1a ¥ BOABI curTaeTcs 3(GEKTUBHON TEXHUIESCKONH MEPOU MJIsl YMEHBIIIE-
HUS BBIOPOCOB IMBITH KaK HA CBHHOBOYECKHX MPEATIPUATHSX, TaK U IITH-
nedabpukax.

Viydienne yciaoBUi Tpyna 3a CUeT CHUKEHUSI KOHIIEHTPAIMH TTHUTH
SIBJISIETCSl JIBWKYIIEH CWJION BHEIpEHUsl JaHHOro merona. HaHnecenue
MAacCJISTHOM IJICHKH CHMYKAeT BO3/ICHCTBHUE MBUTH Ha YeroBeka Ha 75-95%.

B Poccun B CBUHOBOTYECKUX W NMTUIEBOAYECKHUX MTOMEIICHHUAX ITPH-
MEHSETCSI PACIbICHNE BOJIBI C IIOMOIIEI0 (POPCYHOK.
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3. MPEJJIOKEHUS 11O AKTYAJIM3ALIMU
NHO®OPMAIIMOHHO-TEXHUYECKUX CITIPABOYHUKOB
O HAWJIYYIIIUM JOCTYHHBIM TEXHOJIOI UM
JIJI1 THTEHCUBHOT' O PA3BEJEHUSI CBUHEN
U CEJIbCKOXO3SIMCTBEHHOM NTULBI

B 2017 r. GbL21 TOATOTOBIICH U YTBEPKACH 51 HHPOPMATIOHHO-TEXHU-
yeckuit cipaBoyruk o HJ{T (UTC H/T), B Tom uucne 5 B cepe AIIK.
HopmaruBHO-TexHUYeCKHe TpPeOOBaHUS MO HKOJOTHU3AIUUA CBHUHOBOI-
CTBa ¥ MTUIEBOJCTBA OBLIM U3JIOKEHBI B MHPOPMAIIMOHHO-TEXHIUECKAX
cinpaBounukax UTC 41-2017 «lHTeHCHBHOE pa3BeleHHE CBUHEI» H
UTC 42-2017 «lHTeHCHUBHOE PAa3BEACHUE CEbCKOXO3SMCTBEHHOM MTH-
ub», B 2023 r. pacnopsukenuem [IpaButensctBa Poccuiickoit @enepanuun
ot 30 ampenst 2019 . Ne 866-p yTBepKaeHA UX aKTyaJlu3alusl.

C y4eToM npUHUMAaEeMbIX HOPMATUBHO-TIPABOBBIX IOKYMEHTOB M MH-
(hopmarnmu, PeICTABICHHON B TaHHBIX CIIPABOYHUKAX, MOXKHO OIpee-
JIUTH HECKOJIFKO HAIPABJICHNH MX aKTyaIH3allnu.

Axmyanuzayus obnacmeti npumenenus cnpasounuxos H/[T. Obmacts
MIPUMEHEHUS CTIPAaBOYHUKOB OTPEEIISETCS KPUTEPUSIMU OTHECEHUS 00b-
€KTOB, OKa3bIBAIOIINX HETAaTHBHOE BO3/ICWCTBHE HA OKPYKAIOIIYIO CPEIY.
J11st CBHHOBOTYECKUX ¥ ITHIIEBOTUECKUX TPEATPUATHHA — 3TO IPOSKTHAS
MOIIHOCTb. B cooTBercTBUM ¢ nocraHoBieHueMm llpaBurenbctBa Poc-
cutickoit @enepannu ot 28 ceHTsaOps 2015 . Ne 1029 cBuHOBOAUECKHE
MIPENPUATHS 110 BBIPANMBAHAIO M Pa3BEICHUIO CBHHEW (C MPOEKTHOM
MomHOCThI0 2000 MecT u Oofee), CBUHOMATOK (C MPOEKTHOH MOIITHO-
cteio 750 MecT u OoJlee) W NMTUIICBOAYSCKHUE TIPEATIPUATHS IO pa3Bele-
HHUIO CEIHCKOXO3IUCTBEHHOMN MTHUIIBI (C TTPOSKTHON MOITHOCTHIO 40 THIC.
TITUIIEMECT U 0oJiee) ObUTH OTHECEHBI K 00OBbEKTaM IepBO KaTeTOpHH, Ha
KOTOpBIE PaCIpPOCTpPaAHSIETCS AEHCTBHE MH(POPMAINOHHO-TEXHHYECKUX
CIIPAaBOYHUKOB [24].

[TocranosnenneM [IpaButenncTBa Poccuiickoit @enepariu ot 31 meka-
Opst 2020 . Ne 2398 [45] narnbie KpuTepun OBUTH OOHOBIICHBI (Ta0M. 3.1).
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Tabmnuna 3.1

KpVITepVIVI OTHeceHNA 06bLEKTOB Mo pa3BegeHuro
CeNbCKOXO3SIMCTBEHHOW NTULbI, BblpalwinBaHuUio U pa3BeaeHUo
CBUHEN, OKa3blBalOLWMUX 3HAYUTENbHOE HeraTuBHOEe BO34eNCTBUE
Ha OKpyXarllyr cpeagy U OTHOCALUUXCA K obnactam nPpUMeHeHus
Hanny4ywux AoCTyNHbIX TEXHOJNOIMUM, K 06 beKTam nepBon KaTeropum

Kpurepuu orHeceHHs K
HAT u nepBoii kareropuu
COMIACHO TTOCTAHOBIICHHIO

Kpurepun ornecenust k HT n
NIEPBOH KaTErOpHH COIIACHO MOCTa-

CKHE IIPEeIIpU-
SITUSL

BEJICHUIO CBHMHEW (C Tpo-
exTHo#i MorurHocThio 2000
MecCT u 00Jiee) U CBHHOMA-
TOK (C IPOEKTHOI MOIIHO-
cThio 750 Mect u Gosee)

O0BbeKT . ., | HoBieHuto [IpaButenscrBa Poccuii-
[IpaBurensctBa Poccuiickoit o
ckoif ®enepanun ot 31 nexkadps
Denepanuu ot 28 ceHTAOPS 2020 1 No 2398
2015 . Ne 1029 T
CBuHOBOAUE- Ilo BeIpamuBanuto u pas-|1lo BbIpalMBaHUIO U pa3Bene-

HUIO CBUHEH:

* C MPOEKTHOW MOIIHOCTHIO
20 ThIC. MeCT ¥ 00JIee 151 CBU-
Helt maccoii tena 6osee 30 kr
(n71s1 0OBCKTOB, BBEICHHBIX B
SKCIUTyaTanuoo 10 1 sHBaps
2005 .);

* C MPOEKTHOW MOIIHOCTHIO
42 ThIC. MECT ¥ 0OJICe 15 CBH-
Helt maccoii Tena 6osee 30 kr
(n71s1 0OBCKTOB, BBEICHHBIX B
SKCIUTyaTanuio nocie | sHBaps
2005 1)

IItuneBomue-
CKHE TIpefi-
TIPUSATHS TI0
Pa3BEICHUIO
CEIIbCKOXO03STH-
CTBEHHOMU IITHUIIBI

C mpoeKTHOH MOITHOCTHIO
40 TBIC. ITHIIEMECT U 0O-
jiee

C IpOEKTHOM MOIITHOCTHIO 2 MITH
NTULIEMECT U OoJiee

Ymounenue nepeuns mexunonoeuuecxkux noxazameneu H/[T. B 2019 r.
MuUHUCTEPCTBO MPUPOIAHBIX peCcypcoB U sKkojioruu Poccuiickoit dene-
pamyu yTBepAWSIO P HOPMATWBHBIX JOKYMEHTOB B OONACTH OXPaHBI
OKpPY’KaIoIIel cpesibl, yCTaHABIUBAIOIINX TEXHOJIOTHYECKHE MTOKa3aTeIn
HAWTYyYIIUX JOCTYITHBIX TEXHOJOTHH, B TOM YHCIIE JUII CBUHOBOAYECKUAX
Y TITUIIEBOTYECKUX TIPEANpUATHi (Tadm. 3.2, 3.3).
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Tabmuua 3.2

TexHonornyeckue nokasarenm HOT MHTeHCUBHOro pasBeneHus
CBUHeWN (yTBepXxaeHbl npukaszom MuHnpupoasl Poccum
Ne 316 ot 21.05.2019) [46]

XapaKkTepucTuka Haumenopanue
BenuunHa (rmociie 04ncTKm)
TPCATIPUATUS 3arpsi3HAIOIICTO BEUICCTBA
B ammocghepnviii 6030yx,6 200, m
CBHuHOBOIUC- AmMuak 0,41371767-0,93210861
CKHE TIpeIpHusi- Meran 1,680295903-4,280374797

THs (BCe UCTOY-
HUKU BBIOPOCOB)

A3oTa oKCcHuJI

0,016212257-0,092957864

Yrnepona okcup

0,436249065-1,596217169

CepoBoopo

0,022916295-0,190972313

Cepsl IUOKCHT

0,042167467-0,063236429

Bsgewennbie yactunpl PM | Cymmapno 0,073125041-
u PM, 0,261513984
B goonvie obvexmut, me/om®
CBuUHOBO/IUE- AMMOHUI-MOH 13,4-15,2
CKME NpeTpHus- Kanmit 8,4-45,0
THs (BCE UCTOY- Kasnbuuit 31,6-38,8
HUKH BbIOPOCOB) Harpmuit 11,2-20,38
Hedrenpoaykrs! (HedTh) 0,08-0,47
Hurpar-annon 0,15-1,00
Hurpur-anuon 0,01-0,19
Cynbdar-annoH (cyapdars) 128,1-162,8
Tabmuma 3.3

TexHonorn4yeckue nokasatenu HOT nHTeHCMBHOro pa3BepeHUA
CeNbCKOXO3ANCTBEHHON NTULbI (yTBEepXAEeHbl MPUKa3oM
Munnpupoabl Poccumn Ne 232 ot 12.04.2019) [47]

Jlnst 6poiinepos, | s Kyp-HECyIIeK, I/ThIC. SIUIL B IO

3arps3HSIONIEe BEIECTBO | T/THIC. T KMBOM | [IIsl IPEANPHATAN | 1Tl IPEATPUATHIA
MacCChI B I'0JL 663 KOTCJIbHBIX C KOTCJIbHBIMH

A3oTa THOKCHUT 0,061-1,765 1,5-15,3 15,3-61,37
A30Ta OKCH 0,01-0,514 0,24-2,54 2,54-11,06
Ammuak 0,282-1,763 77,94-156,63
BsBemrennsie BeecTna 0,003-3,51 0,01-14,2 15-92
Meran 0,519-4,26 28,77-159,89 159,89-308,54
CepoBosopon 0,011-0,354 1,28-7,31 7,31-15,71
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Ilpooonscenue mabn. 3.3

Jlns Gpoinepos, | sl Kyp-HECyIIeK, I/ThIC. SIALL B IO

3arps3Hsolee BeueCTBO T/TBIC. T )KMBOH | JUIst IPENIPUATHI | JUIs TIPEANPUATHN
MAacChl B TOJ 0e3 KOTeNbHBIX C KOTETbHBIMHU

Cepbl THOKCH]T 0,003-1,393 0,14-3,83 24,29-44,69

Yrnepona okcuz 0,258-2,41 1,59-14,54 25,94-273,92

ConocraBieHue MepeuHeld MapKepHBIX BEIIECTB, MPEACTABICHHBIX B
JAHHBIX JOKYMEHTaX W yTBEPIKIEHHBIX CIPABOYHHKAX, BBISBIIO HECO-
BITAJICHUS, KOTOPBIE CIIENYET YUECTh MPH aKTyaJu3alliH CIIPABOYHUKOB:
B TNIEPEYHE TEXHOJOTMUECKHX ITOKa3aTelied MpU BBIOPOCAX 3arps3HSIO-
IIMX BelIecTB B BoMHBbIE 00beKThl B UTC-41-2017 cnemyer UCKIIOYUTH
azot, B UTC 42-2017 — a3ot u ¢ocdop. Takxe cienyer oOpaTutb BHU-
MaHUe Ha €IUHUIIBI H3MEPEHHs TEXHOJIOTHIECKUX TIOKa3aTeneld BRIOpo-
COB 3arps3HSIOIIAX BEIIECTB NP WHTEHCHBHOM DPa3BEICHUU CBUHEH.
B UTC 41-2017 v HOpMaTHBHOM JJOKYMEHTE B O0JIaCTH OXpaHbI OKpYIKa-
rowet cpensl «TexHonornyeckue nokaszarenu HJT uHTeHcuBHOrO pasz-
BEJICHUSI CBUHEN» 3a €IMHUIY u3MepeHus npunsaTta 1 T B rog. B 2020 .
denepanbHOE areHTCTBO M0 TEXHUYECKOMY PETYIHPOBAHUIO U METPOIIO-
UM TIPUHSIIO TIONPABKY, B COOTBETCTBUU C KOTOPOI BETHYHUHBI BHIOPOCOB
3arpsI3HSIONIMX BEIIECTB B aTMOc(epy CIeAyeT N3MepsITh HE B TOHHAX 3a
TOJI, a B TpaMMax 3a CeKyH/y MPH COXPaHEHWHN YHCIICHHBIX MOKa3aTelneit
JTAHHBIX BETMYHUH.

Obnosnenue u 0onoaHenue OAHHLIX 8 Mabauybl 8bIOPOCO8 3acpsi3-
Harowux eewyecms. 11o MHeHUIO crienuanuctoB YHusepcutera MTMO,
B 1. 3.2.2 UTC 41-2017 naHa M3IUIIHAS XapaKTepUCTUKA MapKEPHBIX
BEIIECTB M comeprkarcs Tadmumbl (3.2.2.5-3.2.2.8) ¢ aHamm30M MapKep-
HBIX TTOKa3aTesieil, 0TOOpayKaroNX ypOBEHb COPOCOB 3arpsA3HSIONINX Be-
IIECTB CBUHOBOMYECKUX MPEANPUATHI. Bece Tabmuip! XxapakTepusyroTcst
OTCYTCTBHEM OoJiee TOJIOBUHBI TaHHBIX, @ CTPOKH TIO HOMEepaMu 3-5 1
10-12 umeroT mHGOPMAIIAIO TOJIBKO TIO KabITHI0, KOTOPAs, 10 MHCHHIO
CTICITHAIIICTOB YHUBEPCUTETA, HU O YeM He TOBOPHUT [48].

B UTC 42-2017 B Tabn. b.1 npun. b onpenenen nepedeHs MapKePHBIX
BEIIECTB U BOAHBIX 00bEeKTOB. OTHAKO B MEPEUHSIX TEXHOIOTHYECKAX
TTOKa3aresei st Kyp-HeCyIIeK u OpoiiepoB HET 3HAUYCHUN TI0 TaHHBIM
MapKepHBIM BEIIECTBAM, KaK U B HOPMATUBHOM JOKYMEHTE B OOJIACTH
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OXPaHbI OKpY>Karoleil cpepl « TeXxHoNmornyeckue moka3arean HamTy X
JOCTYMHBIX TEXHOJOTUI MHTEHCUBHOIO PA3BEICHUS CENbCKOXO3SICTBEH-
HOW NTHUIBD) HE COJCPIKATCS JaHHBIE O BRIOPOCAX B BOJHBIC OOBEKTHI.

B o06a cripaBodHuKa clieyeT BHECTH HCIPABICHUS B TaOJIHIIBI, TJIE
MIPUBE/ICHBI CPEIHNE 3HAYCHHS BHIOPOCOB 3arpsI3HSIONINX BEIIECTB, TaK
KaK cpeJHee 3HAYCHUE HEe MOXKET HaXOAMTHCS 3a MpeaeiaMu Juana3oHa
HU3MEpPECHUS.

Jyis OOHOBIICHUS U JTOTIOJIHEHUS JaHHBIX TPeOyeTcsl MPOBEACHUE T10-
BTOPHOT'O aHKETUPOBAHUS C LETBI0 ONPEIEICHHUS] OTCYTCTBYIOIUX 3HA-
YeHHI BEIOPOCOB.

Hononuenus 6 onucanus cywecmsayrowux mexronoeui. 11o MHEHHIO
cneuuanuctoB Yuusepcurera UTMO, B UTC 41-2017 ne maercs omnu-
CaHUE WCIOJB3YEMBIX B HACTOAIIEE BPEMsI TEXHOJOTHA OYHCTKH CTOY-
HbIX BoJ B Hamel crpane [48]. Bce HIT, npuBenenusie u3 eBpomnei-
ckoro crpasounnka BREF(EU), 2015. HAT-4 («Ynpaeierue cucteMoid
MIPEIOTBPAIEHUS 3arpsi3HEHUI CTOYHBIX BOJ OT BEIIECTB, BBIICISEMBIX
MIpH XpaHEHHUH ¥ TOAroTOBKM HaBo3ay) 1 HIT-5 («OnTumansHoOe yrpas-
JIEHHE CHCTEMOU BOJOIIPOBOJIA, MTOCHUS JKUBOTHBIX, BOJIOTIOIH30BaHUS,
yaayneHus, nepepaboTK U XpaHeHHs HaB03a, 00pa30BaHHOTO MTPH JKHU3HE-
NEeSITeTbHOCTA CBUHEN»), MOYKHO JIUIIb OTHECTH K YIPABICHYSCKUM Me-
TOJaM TpeNoTBpalIeHus 3arps3HeHuii crounbix Bon. B H/AT-14 («Kon-
TPOJH ¥ U3MEPEHUsI COPOCOB B BOIY») OTCYTCTBYET ONMCAHUE KOHTPOJIS
u u3MepeHus copocos B Boxy. B m. 5.12 x HAT-16 («Ynpasienue cu-
cTeMoi o0palieHus C OTXOJaMI») OTHECIN «MeToIbl OYMCTKH CTOUYHBIX
BOII», B KOTOPOM OTIMICHIBAIOTCSI HEKOTOPHIE METOJBI, BKIIIOUasi «HeTpa-
TUIIMOHHBIE)» (OYUCTKA CIIeTKa 3arpsi3HEHHON BOABI PaCTEHUSAMH, COpO-
CHOW KaHaJ, MPYA-OTCTONHUK, CKOHCTPYHPOBaHHAsI OOJIOTHAs CHUCTEMa,
JPEHAKHBIN KOJIOJEI], CUCTeMa TIepBOTO CMBIBA, OpOIICHHE Tojei (He
YKa3BIBAIOTCS KaKWe TIOJIST), 1 BOBMOXKHBIN CITOCO0 oOpalieHus ¢ Hesa-
TPA3HEHHBIMH aTMOC(EpPHBIMUA OCAJAKAMH U OTJEIBHO HAKAIITMBAEMBIMHI
CTOYHBIMH BOJIaMH, TIPH 3TOM TEXHHUYECKH METOBI MOTYT HE TOIXOANTH
1 OBITh HEHY)KHBIMU B HEKOTOPBIX PETHOHAX.

Meuorue onrcanubie MmeToabl HJI T, kacaroruecs CTOYHBIX BOJ, HE 00-
HIETTPUMEHUMBI H UMEIOT OTpPaHUYEHUS.

B UTC 42-2017 «MIlHTeHCHBHOE pa3BEICHUE MTHIIBD) SAMHCTBEHHOEC
YIOMHUHAHHUE O CTOYHBIX BOJAX MPHUBEACHO B pazzieiie 3, MOCBAMICHHOM
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(haKTHYECKIM 3MUCCHSM B OKPYKAIOLIYIO cpey: B Ta0i. 3.5 comepkarcs
JaHHBIC 110 CeMH O00BEKTaM, MCIOJIB3YIOIINM TEXHOJIIOTHIO OHOJIOTHYe-
CKOH OYMCTKH KaK MeTo 00pabOTKM, OAHAKO JaHHBIC IPUBEICHBI HE TI0
BCEM MapKepHbIM BelecTsam [34].

Axmyanuzayusi nepeyHs NepCneKmuSHbIX — HAULYYMUX — OOCHIYN-
Hblx mexuonocuti. B yTBepxaeHHbix cnpaBouHukax UTC 41-2017 u
UTC 42-2017 B pazpene, NOCBALICHHOM MEPCIEKTUBHBIM TEXHOJIOTHUSIM,
MIEPEYUCIICHBI TOJIBKO Pa3paboTKu U3 3apyOekHBIX cIpaBOYHHUKOB [30].
JlaHHBI NIepedeHb ClieyeT JONOJIHUTh OTEYECTBEHHBIMH Pa3padoTKaMH,
TaKMMH KaK:

* TEXHOJIOTHS yOOPKH HaBO3a M3 CBUHOBOAYECKHUX MOMEIICHUN C TH-
JIPaBIUYECKON CHUCTEMOW €ro ymajeHHs MEPUOIUYECKOTO ISHCTBHS C
npuMeHenueM cpeacts aBromaruzauuu [49]. B MADII-¢punman BUM
pa3paboTaHa mMaTeMaTH4ecKas MOJENb YIPaBICHUS TaHHOH CHCTEMOH,
MpeycMaTpurBarolias MoJIHyK aBTOMAaTH3aIlHIo0 Ipoliecca. B ee ocHo-
BE JISKUT IUKIUYHBIA allTOPUTM OTKPBITHS KJIATaHOB HABO3OTIPUEMHBIX
BaHH, a TaK)Ke BKIIOYEHHUS HAcoca PacIpeleUTEIbHOTO KOJIEKTOpa.
MaremaTrueckasi MOJIeNIb TTO3BOJSET ONPEICIIUTh BpeMs, HE0OX0IuMoe
JUTS BBITIOJTHEHUS KOKIOW M3 ONIepaIiii Ipyu TPaHCIIOPTHPOBKE HABO3a OT
CBHHOKOMITJIEKCA /IO HABO30XPAHIIIUIIA, ¥ UCXOJIS U3 JTAHHOTO ITOKa3aTe-
JIs1 BBIOpATh HEOOXOIMMOE TEXHOJIOTHIECKOEe 000PYI0BaHHE;

* MOJIETTb YCTPONCTBA OMOIOTHIECKOI OYMCTKH KUAKON (PpaKIny CBH-
HOTO HaBO3a M HABO30CO/EPIKAINX CTOKOB, pazpaborannas MADII-¢pu-
nuan BUM, pacmmpsieT apceHall TEXHHUYECKHX CPENCTB JUIsl OYMCTKHU
CTOKOB (BBICOKOMYTHBIX CYCIIEH3WH, TAKWX KaK JKHIKas (pakius CBH-
HOTO HaBo3a). [Ipu 5TOM TeXHWYEeCKUil pe3yabTaT 3aKIf09aeTCs B pealu-
3aIiM YKa3aHHOTO BBIIIEC HA3HAYCHHS C 0OCCIICUCHHEM TITyOOKOW OWO-
JIOTUYECKON OYUCTKH KUAKOM (Ppakiimu W HABO30CONEPKAIINX CTOKOB
JI0 CAaHWTAPHBIX HOPM JOITYCTHMBIX 3arpsi3HEHUA Mpu cOpoce Ha MO
OpoIIeHUS, (PHITBTPANH WU Ha TOPOACKHE OYMCTHBIC coopykeHws [50];

* TEXHOJIOTHA YTHIIM3allMU Ta30B, 00pa3ylomuxcs B OHOpeakTopax
epepadOTKU OPTaHUISCKUX OTXOIOB (COpOMpPOBAaHHBIC Ta3bl (AMMHAK)
BCTYTIAIOT B arpOXMMHYECKOE B3aMMOIEHCTBHIE ¢ TophoM ¢ 00pa3oBaHu-
€M KOMIIOCTa, TIPY 3TOM BBIJIENIEHUE BPEIHBIX Ta30B B OKPYKAIOMIYIO aT-
Mocdepy He mporncxoauT. KomnocTrpoBaHue HCXOAHBIX HHTPETUCHTOB B
0ompIIoM mTadene Topda ITUTEIBHBIN TIEPUOI BPEMEHH 00y CIIOBIHBACT
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o0pa3oBaHre BBICOKOKaY€CTBEHHOTO KommocTa. [locie co3peBanus kom-
MocTa OH HCIOJb3YyeTcs Kak opraHudeckoe ynoopenue. Pazpaborannas
TEXHOJIOTUSl YTHJIM3allMU T'a30B M YCTPONCTBO 3allMIIEHbI MaTeHTaMH
Ne 2583308, 145378);

* TEXHOJIOTHS MEepepadOTKH OECHOACTHUIOYHOTO KypHHOTO IoMeTa B
KOPMOBBIE 1T00aBKH Ha OCHOBE MMIIOPTO3aMEIIAI0MINX MeMOpaH (pa3pa-
o6otunk — ®I'BHY BHUUIIBT), cyTh KOTOpOil COCTOMT B MPUMEHEHUN
0apoMeMOpaHHBIX MPOLECCOB (MUKpPO-, YABTpa- HaHO(MWIBTpalus, 00-
paTHbIi 0cMOC). DTH MPOLECCH MO3BOJISIOT UCKIIOUUTH HEOOXOIUMOCTb
HarpeBa, CJIEJICTBUEM KOTOPOTO SIBIACTCS JeHATypalHs LEHHBIX OHOJIO-
TMYECKH AKTHBHBIX BELICCTB, COACPIKALIMXCSA B KypUHOM MOMETE, U OT-
JMYAIOTCS HU3KUMH SHEPro3aTpaTaMu;

* TEXHOJIOTHS BBIPAIMBaHHsI OpOilyiepoB Ha 000TrpeBaeMBbIX M0JIax, CO-
[JIACHO KOTOPOH OTHaJaeT He0OXOIUMOCTh MCIIOIb30BAHMSI 1IOPOTOCTOS-
LIEro U Ae(GULIUTHOTO MOACTUIOUHOTO MaTepuaa (onwiok). lanHas Tex-
HOJIOTHS TO3BOJISIET B HAaMOOJBIIEH CTENEHH MPOSBIATH F€HETHUYECKHUMA
MOTEHITUAIT IBILIAT-Opoitnepos [S51].

Bxuittouenue 3Tux pa3paboTOK B MEpPEeUCHb MEPCIEKTUBHBIX TEXHOJIO-
IM{A TOCIIY’KUT OCHOBAaHHEM JUISL JOIOJIHUTEIBHOIO (PMHAHCHPOBAHMS
MIPOBOAUMON paboOThHI.

s coepriencTBoBaHus cpaBouHnkoB HJ[T HEoOxommmo:

UTC 41-2017

* BKJIIOYHUTH B TOC33J[aHWE TI0 TPOBENEHUIO NMPUOPUTETHHIX (PyHIa-
MEHTAJIBHBIX U TPUKIATHBIX UCCIIEAOBAHUHN TEMaTHK IO SKOJIOTHYECKOM
OIIEHKE MHTEHCHUBHOTO YKMBOTHOBOJICTBA;

* YICIUTH BHUMAaHNE TEOPETHYECKUAM U SKCTIEPIMEHTAIILHBIM HUCCIIe0-
BaHMSIM BCEX AJIEMEHTOB TEXHOJOTHH MHTEHCHBHOTO CBMHOBOJZICTBA C IIe-
JIBIO TIOYYEHUS 3HAYCHUH YIETbHBIX BEIOPOCOB 3arps3HSIONINX BEIIESCTB
Y TTAPHUKOBBIX Ta30B I 00OCHOBAHMUS TEXHOIOTHIECKUX HOPMATHBOB M
JAHHBIX JJI MHBEHTAPU3AIlUH BPEAHBIX BEIOPOCOB (B TOM YHMCIIE JAHHBIX
0 BBIXO/Y MHTATENBHBIX BEIIECTB C AKCKPEMEHTAaMH B 3aBHCHMOCTH OT
YPOBHSI TPOTYKTUBHOCTH, CHCTEMBI COJIep KaHuUs, KOPMIICHUS U JIp.);

* MPOBECTH HMCCIENOBAHMS U OCTPOCHNE MOJENEH MOTOKOB a30Ta U
(ocdopa Ha pa3HBIX dTArmax MPOU3BOICTBA MPOAYKIIMH CBUHOBOJICTBA C
1610 000CHOBAHUS METOAOB ONTHUMHU3ANNN 3P (HEKTUBHOCTH HUCIIONB30-

-122 -



BaHMS MUTATEILHBIX BEIIECTB M CHIKECHHST HEFaTUBHOT'O BO3JICHCTBHUS HA
OKPYIKAIOIIYIO CPELy;

* pa3paboTarh pernoOHaIbLHBIC KOHIICIIIIUN ¥ IIPOTrPaMMBI TI0 oOpariie-
HUIO C OTXOAAaMU CEIbXO03MPOU3BOJCTBA, IIPEIyCMATPUBAIOIINE CTUMYJIU-
pOBaHUE NPEAIPUITUH, OCYIIECTBISIOMIUX TPUPOTOOXPAHHYIO JACSATEIb-
HOCTb ITyT€M BHEIPEHUS HAWIYUIINUX JTOCTYIHBIX TEXHOJIOTUH;

* CO3/aTh «IUJIOTHBIE» Xo3siicTBa s aeMoHcTpauud HJT unten-
CHBHOTO CBMHOBOJCTBAa B Poccuu M moiay4yeHus: HE3aBUCUMBIX U TOCTO-
BEPHBIX JaHHBIX O MPUMEHSIEMbIX TEXHOIOTUIX.

UTC 42-2017

* YCOBEPIIICHCTBOBATH aHKETY 110 COOPY JIaHHBIX, 3aIPAIIMBAEMBIX OT
MITUIIEBOAYECKUAX TPEATNPHUSTHIH, 110 UCTIONB3YEMbIM TEXHOJIOTHSIM BhIpa-
IIMBAHUS U COJIEPYKAHUS TTHIIBI, a TAKKE O MPUMEHIEMBIX MEePEIOBBIX
TEXHOJIOTUYECKUX PEIICHUSIX TIepepabOTKH ITHYBETO TIOMETA;

* OTPa3WTh PA3THYUSI B UCIIONB3YEMBIX TEXHOJOTHUAX COACPIKAHUS U
KOPMIICHUS CETbCKOX03IMCTBEHHON MTHIIBI U TIepepadOTKH MMOMeTa B 3a-
BHCHUMOCTH OT Pa3JINYHBIX KIIMMATHIECKUX 30H;

* peryJsipHO coOuparh MH(POPMAILUIO O MOCIEACTBUAX BPEMEHHOTO
XpaHEeHUs IOMETa Ha TIOMETHBIX TUIOMNIAIKaX U B TOMETOXPAaHMIIUIIAX HA
MTOBEPXHOCTHBIE U ITOJI3EMHBIE BOJIbI, KAUECTBEHHBIN COCTAB U MMATATEIb-
HOCTb TTOYBHI;

* YUUTHIBAThH TeOTpapuuecKre 30HbI U IPUPOAHBIE PECYPCHI TTPH BHE-
npeHun OmokoHBepcuu oTxomoB AIIK m mepepabaThIBaromuX IpOU3-
BOJICTB;

* TIPOBOANTH MOHUTOPHHT BHIOPOCOB BPEIHBIX TA30B U MBLIN, BO3HH-
KalOIUX Ha NTHIIEBOAYECKUX MPEANPHUITHAX MPOMBIIIJICHHOTO THITA, 1
WX BIUSTHHS Ha OKPYIKAIOMIYIO CPELy;

* pa3paboTaTh METOIUKY OIIEHKH BIHSHUWS MPOU3BOACTBEHHOW Jes-
TEJIHHOCTH NTHUIIEBOMYECKUX TPEANPHUATHIA Ha OKPYKAIOIIYI0 Cpeay ¢
WCTIOJIb30BAHUEM METOJIOB KOHTPOJISI, OCHOBAaHHBIX HA HAIMOHAJBHBIX U
MEXTyHApOTHBIX CTaHAAPTaX;

* IPUHUMATH PACcX0/ KOPMOB Ha MPEANPUATHH 3a TO Hanbosee 00b-
EKTUBHBIM ITOKa3aTeNleM MOTEHI[HAIEHOTO BO3ICHCTBHSI ITHIIEBOTIECKUX
MIPEINPUATHH Ha OKPYKAIOIIYIO CPey;

¢ IIPOBOAUTH MCCICAOBAHUA IO TCXHOJIOTMH HCIIOJIB30BAHUA 30JIbI OT

-123 -



COKUTaHUs TIOACTUIIOYHOTO TOMETa B KayecTBE MHUHEpaILHOTO ymoOpe-
HUS;

* BKJIIOYATh B TOC3aaHue 110 IPOBEACHUIO IPHOPUTETHBIX (PyHIaMEH-
TaJbHBIX U MPUKJIAHBIX HAYYHBIX UCCIIEOBAHUI TEMATUKY IO HKOJIOTH-
YeCKOM OLIEHKE MHTEHCHUBHOTO )KHBOTHOBO/ICTBA;

* CO3JaTh «IWJIOTHBIE» X03dicTBa /i neMoHcTpauuu H/IT uHTeH-
CHUBHOIO CBMHOBOJICTBAa B PoccuM M moiydeHus: He3aBUCUMBIX U JIOCTO-
BEPHBIX JaHHBIX O MPUMEHSIEMBIX TEXHOJIOTHIX.

[IpakTuka mokasana, 4To Ha3pejia HEOOXOAMMOCTb CO3MaHHS Oa3bl
JITAHHBIX 110 TEXHOJIOTUSAM B MHTEHCUBHOM >KMBOTHOBOJICTBE U NITHIIEBOJI-
ctBe Poccuiickoit denepanum, NpoBeAEHNUI TEOPETHUECKUX U IKCIIEPH-
MEHTAJIbHBIX HCCICIOBAHUH COBPEMEHHBIX TEXHOJIOTUH MPOU3BOICTBA
KMBOTHOBOIYECKONW IMPONYKIHMU C LEJbI0 00OCHOBAaHUS TEXHOJOTHYE-
CKUX HOpMaTHBOB npH BHeApenun HJ/IT, momyueHust He3aBUCHMBIX J10-
CTOBEPHBIX JAaHHBIX O TEXHOJOTUSX HMHTEHCHUBHOTO >KMBOTHOBOJCTBA
W TTULIEBOJACTBAa B MWJIOTHBIX XO3SIMCTBAaX, COBEPLICHCTBOBAHHUS HOP-
MaTHBHO-TIpaBOBON 0a3bl BHeapeHust cuctemMbl HJIT B mHTEeHCHBHOM
KMBOTHOBOJICTBE, MPOBEACHUSI MPOLEAYPbl MOIYUYECHUs] KOMIUIEKCHOTO
9KOJIOTHUECKOTO pa3pelieHus, oOecredeHus] (UMHAHCOBOW MOAJECPIKKH
Pa3paboOTUUKOB U CEIbXO3MPOU3BOANUTEINCH C LEJIBIO CO3AaHUs U OCBOE-
uus HJIT. Takas paboTa nomKHA IPOBOAUTHCS C YIaCTHEM MPO(PHUIBEHBIX
3KCIepToB [52].
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3AKVIFOYEHUE

B Poccun coznana mpaBoBasi OCHOBA SKOJIOTMUYECKON MOJIEPHHU3AINH
SKOHOMHKH M CHWKEHMs YPOBHS 3arpsi3HEHHsI OKpY’Karolled cpenbl Ha
ocHose BHeapenus H/IT.

Uccnenosanus u npaktuka npumenenust HAT 3a pyOexom mokasbl-
BAIOT, YTO YJIy4YILICHHE DKOJIOTHUYecKoil oOctaHoBkH B Poccuiickoii Pe-
Jepalid MOXKHO JIOCTHYb ITyTE€M aJalTaldy IOJIOKHUTEIBHOTO OIIbITa
EBPOIEHCKUX TOCYJapCTB K YCIOBHSIM ITpou3BoAcTBa B Poccuu, koTopas
Obu1a peasin3oBaHa B yTBEPKACHHBIX B 2017 I. 0OTEYECTBEHHBIX CIIPaBOY-
Hukax UTC 41-2017 «MurencuBHoe pa3Beaenue cBunei», UTC 42-2017
«/IHTeHCUBHOE pa3BeJCHHUE CENbCKOXO3SIMCTBEHHOW NTULBD. OmHAKO,
KaK MOKa3aja NpaKkTHKa, BHEAPCHNE KOHLENIIMN HAWITYYLINX JOCTYITHBIX
TEXHOJIOI'WH MpennonaraeT MOCTOSIHHOE COBEPILICHCTBOBAHUE MOAXOI0B
[IPY peasIn3aliy MOJENHN 3KOJIOTNYE€CKOr0 HOPMUPOBAHHSI arpOIPOMBIILI-
JICHHOTO KOMIIJIEKCa 1, B YACTHOCTH, CBUHOBOJICTBA M IITHLIEBOJCTBA.

Pa3zBuTHe maHHBIX MOAOTpaciell >KMBOTHOBOJCTBA XapaKTEpU3YEeTCs
MOBBIIICHUEM JOJIM MPOMBIIIICHHOTO MPOM3BOACTBA MPOAYKLUH, MPH
KOTOPOM Ha OIPaHNYE€HHOH IIOLIAN COAEPIKUTCS OOIBIIOE KOJIMYECTBO
KMBOTHBIX U NTHLBL. Pe3ynbTaroM 3TOT0 SIBISIOTCS OOJbIINE 00BEMBI Ha-
BO3a (TOMETa), BHIIEJIECHUE B OKPYXKAIOLIYIO CPENy BPEIHBIX BEILIECTB,
HapyLAaoMKX IPUPOIHbII OanaHC MOYBBI, BOAHBIX UCTOYHHUKOB U BO3-
ayxa.

IIpooaumas ¢ 2005 r. MojepHU3alMd CBUHOBOACTBA W MTHUIIEBOJI-
CTBa I103BOJIMJIA [IOBBICUTh TEXHOJIOTMYECKUH U TEXHUYECKUH YpOBEHBb
npeanpuatuil. TexHonoruu, NpuMeHseMble B 3TUX OTPACIIAX, SIBIISIOT-
Csl aHAJIOTaMM 3apyOEXHbIX, KOTOPbIE BKJIIOUYEHB! B 3apyOeKHbIC CIIpa-
Bournku HJ/IT 2003 u 2017 r. u B cuiny 3toro B Poccum ompeneneHs
Kak HaWlydllne AocTynHele. Tak, B Poccun npu HOBOM CTPOUTENBCTBE
U PEeKOHCTPYKLUHM CBUHOBOJUECKUX MOMEILEHUN IINPOKO NMPUMEHSETCS
COZIEpKaHME KUBOTHBIX Ha ILIEJIEBBIX I10JIaX B COUCTAHUU C CAMOTEUHON
CHCTEMOH yZaJIeHUsI HaBO3a MEPUOAMYECKOrO ACHCTBUS, KOTOpask OTJIH-
gaeTcs HeOOJIBIINM PACXOIOM BOJBI, YCTPaHSIET MPOOIEMbI OTIOKEHHS

-125 -



TBEpAOH (hpakuru HABO3a U 0OECNEYMBACT CHIKCHNE YMHUCCHH 3allaxoB
M0 CPaBHEHUIO C JAPYTMMH CHCTEMaMH yIajeHUs] HAaBO3HBIX CTOKOB. Of-
Hako B cipaBouHuke UTC 41-2017 «MHTeHCUBHOE pa3BeleHUE CBUHEN
OTCYTCTBYET HH(pOPMALHsi 00 YPOBHE CHUKECHUS BPEAHBIX BEIOPOCOB IPH
MPUMEHEHUU JaHHOW TEXHOJOTHH HAa OTEYECTBEHHBIX MPEIIPHUSITHUSIX.
Takas e cutyanus u ¢ HHQOpMaLueH, MPeJCTaBICHHON B OTEYECTBEH-
HoM cripaBouHuke TC 42-2017 «IlHTeHCHBHOE pa3BeJieHHE CENbCKOXO0-
3HCTBEHHOU MITULBDY.

3a pyOekoM padoThI 10 CO3AaHUI0 CIPABOYHUKOB O HAWTYUIINX JI0-
CTYITHBIX TEXHOJIOTHSX IIPU MHTEHCUBHOM COZEPKAHUW CBUHEH W TITHIIBI
BEIYTCs y)Ke He OJTHO JaecaTuierre. HakoruieH orpoMHbIi (hakTH4ecKuit
MaTepHuall 1o pe3yJabraTaM IMPUMEHEHUs TaHHBIX TEXHOJIOTUH, MO3BOJIS-
FOIIUI CPaBHUBATH HX.

B Poccun nannas padora npoogutcs ¢ 2014 . mpu IOJTHOM OTCYT-
CTBUU DKOJOTHMYECKOW OIEHKH NMPUMEHSIEMBIX TEXHOJOTHHA MpPOU3BOI-
CTBa MPOAYKIHHU. JlaHHBIE, MMOydeHHBIC B Pe3yJbTaTe aHKETUPOBAHWSI
OTEYECTBEHHBIX CBUHOBOMYECKUX W MTHUIIEBOAYECKUX MPEANIPHUITHN, HE
MTO3BOJISIIOT OMPEENIUTh YPOBEHb CHIDKEHHS BPEIHBIX BBIOPOCOB B OKPY-
YKAIONIYIO CPeay IPH HCIIONB30BaHUH HAWIYYIIUX JTOCTYIHBIX TEXHO-
JIOTUH.

3a rofpl, MPOIIEAIINE ITOCIE YTBEPKICHUS 0TEUECTBEHHBIX CTIPaBOY-
HUKOB, TPOM3O0IIIIN U3MEHEHNS: ObLTH IPUHSATHI HOBBIE HOPMaTHBHO-TIPA-
BOBBIE JIOKYMEHTBI, pa3padoTaHbl HOBEHIIIME TEXHOIOTHH, YTO SBISETCS
OCHOBaHHWEM JJIs1 OOHOBJICHHUS JaHHBIX JOKYMEHTOB.

AHanu3 conepkaHus OTEYECTBEHHBIX CIIPABOYHUKOB MTO3BOJIHII OIIpe-
JIENUTH HAIIPABIICHUS UX aKTyalIn3allnu:

* [IpU TIPUBEJCHUH B COOTBETCTBHE C HOBBHIMH HOPMATHBHBIMH J0-
KyMeHTaMu [46 m 47] cieayeT y4ecTh M3MEHEHHE 3HAYCHUS MOIIHO-
CTH TIPEINPUATHH, B COOTBETCTBHU C KOTOPOH MPEANPUATHS OTHOCITCS
k | xareropum, Ha KOTOPYIO pacmpoCTpaHsIeTCs AeUCTBHE WHGOpPMAIU-
OHHO-TEXHHUYECKUX CIPaBOYHHUKOB: ObuT0 2000 MecT 1 GoJiee TSl BhIpa-
IUBAHUS W pa3BeleHus cBuHeH, 750 cBuHOMATOK, 40 TBIC. ITUIIEMECT,
CTaJIO — 10 BHIPAIIUBAHUIO U PA3BEIEHUIO CBHHEW: C MPOEKTHOM MOIIIHO-
cteio 20 ThIC. MecT U OoJee sl cBUHEH Maccoit 6ormee 30 Kr (s 00b-
€KTOB, BBEICHHBIX B dKcIuTyaranuio o 1 saBaps 2005 1.), ¢ MpOeKTHOM
MOIITHOCTBIO 42 THIC. MECT U OoJiee I CBUHEH Maccoit 6omee 30 kr (st
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00BEKTOB, BBEICHHBIX B KCIUTyaTauuto nocie 1 saBapst 2005 1), B nTH-
LIEBOJICTBE — C MTPOSKTHOM MOIIIHOCTBIO 2 MIIH IITULIEMECT | OoJiee;

* UCKIIIOYCHHE HECOBMAJACHUMN NepeyHell MapKEPHBIX BELIECTB, MPE/-
CTaBJIEHHBIX B [40, 47] 1 yTBEp>KIEHHBIX CIIPABOUYHUKAX;

* OOHOBJICHHE, WCIIPABJICHUE U JIOTIOJIHEHUE OIHMCAHWUN TEXHOJIOTHUH
Y 3Ha4CHUH 00bEMOB BBIOPOCOB 3arpsI3HSONINX BEIISCTB MPU MTPUMEHE-
Huu HAT Ha ocHOBaHuu nmpoBeneHHBIX B Poccuu uccrienoBanuii, nepeu-
Hs IEPCIIEKTUBHBIX TEXHOJIOTUH OTEUECTBEHHBIMU pa3pabOTKaMH.

AKTyanu3aiusi OT€YeCTBEHHBIX CIIPABOYHHUKOB JIOJDKHA CTaTh pado-
TOW MOCTOSSHHOW Y HENPEPBIBHOM, MMETh HAyYHOE ¥ MPAKTHIECKOe 000-
CHOBaHUeE, JUIsSL YeT0 HEOOXOAMMO CO3/aTh 0a3y IaHHBIX 110 TEXHOJIOTHIM
B MHTEHCHBHOM >KHBOTHOBOJZCTBE U NTHIIEBOJICTBE Poccuiickoit denepa-
WU, TIPOBOANTH TEOPETHYECKHIE M IKCIIEPUMEHTAIbHBIC UCCIICTOBAHMS
COBPEMEHHBIX TEXHOJOTHI IMPOU3BOACTBA KHBOTHOBOAUECKOW MPOIYK-
MU C IIeTBI0 000CHOBAaHMUS TEXHOJOTHIECKUX U TEXHUYECKHX HOPMAaTH-
BOB 11pu BHeApernu H/[T, momy4ars He3aBHCHMBIE TOCTOBEPHBIE JaHHEIE
0 TEXHOIIOTUSX MHTEHCHBHOTO KHBOTHOBOJICTBA W MTHIIEBOJICTBA B IIH-
JIOTHBIX XO3SICTBax, 00ecreunTh GUHAHCOBYIO MOIEPIKKY Pa3padoTIn-
KOB U CEJIbXO3Mpou3BoAuTeNeH 1 coznanus 1 ocsoenust HJT.

[Ipu BBIIONHEHWN MAHHBIX YCIOBHH OTEYECTBEHHBIE HWH(OpPMAIlH-
OHHO-TEXHUYECKHE CIPaBOYHUKH «VIHTEHCHMBHOE pa3BelleHHE CBUHEH»
" «VIHTeHCUBHOE pa3BeleHHE CEeIHCKOXO3SIMCTBEHHOW INTHIBDY CTAHYT
MTOHSTHBIM M BOCTPEOOBAHHBIM JIOKYMEHTOM, OOJIETYaIOINM TOTydeHHe
KOMIIIEKCHOTO 2KOJIoTHYeckoro paspemenus (KOP).
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