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CMPABOYHUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: BcTynneHue

CnpaBoOYHMK

Lleﬂb 3TOro CNpaBOYHMKaA — NMOMOYb 3aKa34nkam Aviagen® AO6I/ITbCF| OnTVMaNbHOM NPOAYKTUBHOCTU 6pOVIJ'IepHOFO Cctaja.
B 3afa4vy CnpaBOYHMKa He BXOAUT npenocTtaBieHue VICHGpI'IbIBaIOLLl,eI;I l/IHd)OpMaLI,VIVI O KaXXOoM 3Tane 6p0|7|nepHoro
npon3BOACTBa; nocobvie onucbiBaeT TONIbKO Te aCneKTbl, KOTOPbl€ MOryT CHMXaTb MNPOMU3BOACTBEHHbIE MOKa3aTesun,
ecin UM He yaenATb AOJIXKHOrNo BHUMaHWA. TexHONOrnyeckne mMeToaunKku, npencrtaBneHHble B AaHHOM PYyKOBOACTBE,
OOJTXHbl obecneunTb 300poBbe n 6narononyq|/|e ATrUbl, @ TaKXXe NMoOMOYb ,ElO6VITbCﬂ OnNTMalibHbIX MPON3BOACTBEHHDbIX
nokKasaTenemn Kak B npouecce BblpaliBaHnA, Tak U B npouecce nepepa60TKV|.

MpenocTaBnsemas B 3TOM CrpaBOYHMKE MHOOPMaLMs ABMAETCA COBOKYMHOCTbIO PE3YNbTaToB, MOJyUYeHHbIX B Xome
BHYTPEHHUX UCTbITAHNI KPOCCA, PE3YSIbTAaTOB HaYUHbIX NCCIEAOBAHUI U MPAKTUYECKOrO OMbITa, @ TakKe OMbiTa Fpynrbl
TEXHUYECKOWN CNy>KObl 1 06paboTKM TeXHUYecKon nHdopmaumm Aviagen. MNpu 3ToM pekomeHaaumm, NpeaocTaBasemMble
B [aHHOW Ny6siMKaumm, He MOy T MOSIHOCTbIO NCKITIOUNTD KaKUX-NIMO0 PacXOXAeHWi B MPOU3BOACTBEHHbIX MOKa3aTessx,
KOTOpble MOryT BO3HMKATb MO Pas3fiMyHbIM NpudmrHam. Aviagen, cnefioBaTesibHO, HE MOXET HeCTU OTBETCTBEHHOCTU 33
MoCNeACTBYA UCMOSb30BaHVA 3TON UHGOPMALMK B MPOU3BOACTBE.

TexHnuecknin cepsuc

Ana nonyuyeHna 6onee nogpobHON MHPopMaLMKU NO BONPOCaM BblpalumBaHua 6polinepHoro noronosba Ross Bbl
MOXeTe CBA3aTbCA C PErMoHanbHbIM TEXHUYECKM MeHea epoM Ross’, a Takxke nonyuntb MHPOopMaLuio Ha canTte
www.aviagen.com.

Pa6oTa co cnpaBoOYHNKOM

MNouncK nHTepecytoulein Tembl

B I'IpaBOIh 4aCTn CnpaBOYHNKa €CTb py6p|/|KaTopb| FOHy6OFO uBeTa. DTV 3aKnagKu No3BONAIT YMTaTeNAM 6bICTpO nepe|7|T|/|
B 0COOEHHO NHTepecyLlmne nx rnasbl.

OrnaBnexHune npegnaraet HadBaHe N HOMep CTPpaHuLbl KaXK[om cekumnm n noapasgena.

KnioueBble MOMeHTbI 1 none3sHasA uHpopmauus

,U,aHHbIVI CUMBOJ O3HavaeT Knouesble MOMEHTbI, B KOTOPbl€ BXOAAT Ba*KHble€ aCNeKTbl COAepPKaHUA
/ MOrofioBbsl 1 OCHOBHbIE MPOU3BOACTBEHHbIE OMepaLuu.
—
HaHHbi cumBon npeanaraet MonesHyo MHPopMauuio 4nA OCBELLAEMON B CMPABOYHNKE TEMbI.
° MNepeuncneHHble JOKYMEHTbl MOXKHO HanTu B LieHTpe pecypcoB nHTepHeT-canTa Aviagen.com nnu B
I COOTBETCTBMM C YKa3aHHbIM CTOYHUKOM.
-

[NononHeHnsa K CNpPpaBOYHUKY

[lononHeHuA K 3TOMy CMPaBOYHUKY cofep»aT MPON3BOACTBEHHbIE HOPMATMBbI, KOTOPbIX MOXHO JOOWUTbCA Mpu
COGMIOOEHNN TEXHOMOIWI, KOHTPOMA YC/IOBUIA COAEpPXaHWA 1 3[40POBbA MTWLbL creunduKkaumy Kopma Takxe
NMEIOTCA B TEXHUYECKOWN 6ubnnoTeke. Bclo MHGOPMaLMIO MO TEXHONMOMMN COOEPKAHUS MOXKHO HaWTK Ha canTe
Aviagen.com, 1 ee MOXHO TaKxKe MOMyuuTb y npeacTaBuTenelt Aviagen muny HanvcaTb NMCbMO Ha agpec info@
aviagen.com.
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Paspgen 1 - BctynneHne
BctynneHue
MpuHUMNbI cogep»KaHns NTULbI

Ta611v|ua OCHOBHbIX 3TanOB TeXHON0Ornn

Pa3spen 2 - TexHonorua BbipalyBaHUA LbINAAT
Llenn

MpuHUMNbI

BctynneHue

KauecTBO UbINAAT 1 6porinepHble NokasaTenu

BpyaepHasa TexHonorus

Paspen 3 - Kopm n Boga

Llenb

MpuHUMNbI

KopmneHune 6poiinepos

MuTaTenbHble BewecTBa

Mporpamma KopmneHus

®dusnueckan CTpyKTypa 1 KauecTBo Kopma
AHanus ¢n3nyeckoro KauecTsa Kopma
KopmneHune uenbHbIM 3epHOM
KopmneHune npu BbicOKol TemnepaTtype
Mukpoknumat

KauecTBO NoAcTUNKu

Cuctembl noeHusa

Cuctembl KOpMeHUA

Pa3spen 4 - KopmneHue 6poiinepos

Llenb

MpuHUMnbI

MuTaTenbHble BewecTBa

MuHepanbi

MwuKpo3anemeHTbl 1 BATaMUHbI

[Oo6aBKn, He o6nagaoLme NULWEBbIMY CBONCTBaAMM
Cneundurkauum 6ponnepHbIX paLioOHOB
CocTaBneHue nporpaMmmbl KOPMeHUA GpoliiepHoro ctaga
KauectBo Kopma

M3roTtoBneHne Kopma 1 ero pusmnyeckoe KauyecTso
KopmneHune uenbHbiM 3epHOM

KopmneHune npu BbiCOKOI TemnepaTtype

KauectBO nogctunkn

Bnarononytme N MNKpokKnmmart

Paspgen 5 - 3gopoBbe n 6no3awuTa
Uenb

MpuHUMnbI

3p0poBbe NOronoBbA 1 6uosalmTa
buosawumTa

CHMXeHne pucKa 3aboneBaHui
UccnepoBaHue 3a6oneBaHuin

OnarHocTuka 3abonesaHuin
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CMPABOYHUK MO BbIPALLMBAHUIO BPOMIIEPOB ROSS: CogepaHue

Paspen 6 - MMTUYHNK N MUKpOKNMaT

79 Lenb

79 MpuHUMnbI

79 Bospgyx

80 Bopa

80 Temnepatypa

80 OTonneHue

80 MnaHupoBKa NTUYHUKA N CUCTEMbI BEHTUNALUN
100 OcBelyeHune

105 MopcTnnka

107 MnoTHoOCTb copepkaHma

Paanen 7 - KOHTpOﬂb »KMBOW Maccbl n OA4HOPOAHOCTU NPON3BOACTBEHHDbIX nokasarenemn

109 Llenb

109 MpuHUMnbI

109 KoHTponb »unBon maccbl

109 PyyHoe B3BelunBaHne

111 ABTOMaTUYeCKana cucTema B3BeLNBaHNA
112 lMpoTmBopeunBble faHHbIe B3BELLUMBAHUA
112 OpHopopgHocTb noronoBba (CV%)

115 BbipawmBaHue pa3genbHo no nony

Paspen 8 - TexHonornA oKOH4YaHMA NPON3BOACTBA

117 Llenb

117 MpuHUMnbI

117 MNMoprotoBKa K oTnoBy

119 Otnos

123 TpaHcnopt

124 [ocTtaBKa

127 MpunoxeHue 1 - YueT npon3BOACTBEHHbIX NOKa3aTenemn
129 MpunoxeHue 2 - Tabnuubl npeobpasoBaHnA BENNYNH
132 MpunoxeHue 3 - KnioueBble NnapameTpbl NPOAYKTUBHOCTN
135 MpunoxeHue 4 - COpTUpPOBKa LbIMIAT NO ONEPEeHMnto
136 MpunoxeHue 5 - PeweHne npobnem

138 MpunoxeHue 6 - PacyeT pexknma BeHTUAALMN
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CMPABOYHUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: BctynneHue

Pasgen 1 - BctynneHune

BcTtynneHue

Aviagen npon3BoOAMT aCCOPTUMEHT CEMEKLMNOHHOM NPOAYKLMM, FOTOBOW /1A PA3/INUYHbIX CEKTOPOB 6POIIEPHOro PbiHKa.
370 no3BonseT NokynaTensam BblbpaTb NTWLY, KOTopas 3ddeKTrBHee BCEro yAOBNeTBOPAET MX Cnpoc. Bca npoaykuusa
Aviagen nofBepraeTcs cenekumy Ha pag c6anaHCMPOBaHHbBIX XapPaKTEPUCTUK Kak Ha YPOBHE POAUTENbCKOrO, Tak
M Ha ypOBHE GPOMNEPHOrO MOrofoBbsA. DTOT MOAXOA O6EeCrneunBaeT BbICOKME MPOM3BOACTBEHHbIE MOKasaTesnu npu
pa3HOO06pa3HbIX YCIOBUAX COAepKaHuA. Takre KOMMEPUYECK/ BaXkHble MoKasaTenu, Kak pocT, kopmokoHsepcua (FCR),
COXPaHHOCTb 1N MACHOI MPUBEC COBEPLLEHCTBYIOTCA OJHOBPEMEHHO C TaKMMM XapaKTepucTMKamu, Kak Gnarononyuvie
MOrosioBbs, KPENoCTb HOT, 340POBbe CEPAEUHO-COCYANCTOW CUCTEMbI 1 BBIHOCIMBOCTb MTHLbI.

JocTuKeHne reHeTUYecKoro MoTeHumana, 3aloKeHHOro B MTULE, 3aBUCWT OT TOrO, HACKObKO BCE MepeuyunciieHHble
Ha HuKenpuBeaeHHON cxeme GakTopbl OAHOBPEMEHHO 1 B OVIHAKOBOW MEpe yuuTbIBaNuNCh B Npou3BogCcTBe. Bee aTu
acnekTbl B3aMMOCBA3aHbl. ECv oguH 13 HUX He COGMI0AAeTCA Ha ONTUMAabHOM YPOBHE, TO 3TO OTPULATENIbHO BAIMAET Ha
pes3ynbTaTbl 6PONNEPHOro NPOV3BOACTBA B LIESIOM.

Puc. 1.1: ®akTopbl, BNnAOLME Ha POCT U KauecTBO 6polinepos

3popoBbe
KauecTBo uUbIinnAaT Bbnarononyune
[MnTatenbHOCTb
Kopm \
OcselyeHne \ / Temnepatypa
BeHTURAUNA —> ¢ Boga

~

MnoTHoCTb cogepxaHuA BaKLl,I/IHaLI,I/IFl

lpynna o6paboTku TexHnyecko nHdbopmaumy Aviagen coctaBumia faHHbIA CNPaBOYHMK, UCMOSb3YsA CleayoLwme NPUHLMIbI:
«  YyeT 6narononyuma NTMLbl HA BCEX dTamnax NPOun3BOACTBA

«  ToHVMMaHWe 3neMeHTOB NPOU3BOACTBEHHDBIX TAMOB 1 NepexonHOoN $hasbl Mexay 3Tanamm

+  KoHTponb KauecTBa KOHEUHOW NPOAYKLMM B TeUeHre BCEro neprofa Npon3BoaCTBa

+  HeobxopumocTb HabnogeHNA 3a 3MEHEHUAMU B CTafle U MUKPOK/MMATE NOrosioBbA

«  CBOeBpeMeHHOE U3MEHEHME TEXHOMOMMYECKUX NPUEMOB B COOTBETCTBUM C U3MEHEHMEM NOTPEOHOCTEN MOrosioBbA

HeT aBYyXx 0fMHaKoBbIX 6PONEPHbIX MTUYHUKOB, U Kaxaoe 6poliiepHoe CTafio OTIMYAETCA OT NpefblayLLero B 3aBUCMMOCTM
OT TOrO, HAaCKOJIbKO TEXHOMOrMYeCKNn NPoLecC COOTBETCTBYET ero TpeboBaHUAM. MeHefep 6poONepHOro Xo3ancTea
[OMKEH MOHMMaTb TPeboBaHMA NTULbI U C NMOMOLbIO TEXHOMOFMYECKMX METOAOB, OMUCAHHbIX B 3TOM CMPaBOYHUKE,
YOOBNETBOPATb 3TW TpeboBaHUA ANnA obecneyeHns onNTUManbHON NPOAYKTUBHOCTU KaXXgoro cTaja.
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CMPABOYHUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: BctynneHue

DKOHOMUMYECKNE U KOMMepyecKne npeanocbiyikmn

CnepytoLiyie SKOHOMUYECKME 1 KOMMepYecKme NPeanocbiki NPOOMKAOT BANATL Ha 6pOnepHYo TEXHOOMMIO:

«  PocT noTpebuTenbckoro cnpoca Ha KauecTBo NPOAYKLUN, ee NuTaTeNbHble CBOMCTBA 1 BbICOKMI ypOBeHb 6iarononyuns
NTULbI.

«  TpeboBaHUA K 6poinepHOMy MOros0Bbio, KOTOPOE MMEET TOUHO NpefcKasyemble 1 3afiaHHble XapaKTepUCTUKN.

- Tpeb6oBaHVA MOBbIWEHNA YCTOMUYMBOCTA MOKa3aTeslel B MOrojioBbe, T.e. YNyulleHUs OAHOPOAHOCTU KOHEUYHOW
npoayKumn.

«  [lonHoe ncnonb3oBaHUe reHeTUYECKOro noTeHurana NTuubl MO TakMM MoKasaTeNiAM Kak KOPMOKOHBEPCUs, poCT U
CYTOUHbI NpuBec.

«  CHWXKeHMe YpOBHSA TaKux 3ab0neBaHui, Kak acLuTbl 1 6ONI€3HUN HOT.

BbipalwyusaHue 6poinepHOro NorosioBbsA ABAAETCA TOIbKO OJHUM 3BEHOM NPOU3BOACTBEHHOW Lenu (Puc. 1.2) n nostomy
He [OJKHO paccMaTpuBaTbcA 060cobneHHO. BHeceHne m3MeHeHWI B Kakyl-nnbo ctaguio 6yaeT okasbiBaTb dddekT
Ha cnegylowme ctagum 6poiinepHOro MpPou3BOACTBA M €ro pesysbTaTbl, Y MOXET BNMATb Ha MPOV3BOACTBEHHbIE U
JKOHOMMYecKMe nokasatenu. Hanpumep, aHanu3 OpoinepHblX MoKa3aTenei 3aka3umkoB Aviagen cucTemMatmyecku
[IEMOHCTPUPYET, YTO YBeNIMYEHMEe NIIOTHOCTU NMOroN0BbA UM CHUXKEHWE CaHpa3pbiBa MexXay OpoinepHbIMI Typamn BefeT K
YMeHbLUEHIo CpefHecyTOYHOro npuseca n yxyglenuio FCR. Takum 06pa3om, HECMOTPSA Ha TO, UTO YBENUYEHME YCTIa NTUL b
B NMPOU3BOACTBEHHOM TYpe KaXKeTcA NpUBfieKaTENbHbIM C GMHAHCOBOW TOUYKU 3peHs, He06X0ANMO CHavasna BHUMATEIbHO
M3yunTb pe3ynbTaTbl TaKOrO pelleHus, YUYUTbIBaA CHUXKEHME POCTa M OfHOPOAHOCTM MPOW3BOACTBEHHbIX Pe3y/bTaToB,
MOBbILIEHNE CTOMMOCTI KOPMa 1 CHIUXKEHVE BbIxoa MAca B mpoLecce nepepaboTKu.

YAoBneTBOpeHUe NOTPeOHOCTE 3aKa3uMKa Ha CTaAnm NepepaboTKU ABNAETCA OCHOBHO Lie/bio 6pOoiinepHOro Npon3BoaCTBa.
TpeboBaHVA Liexa NepepaboTKM OTAIMYAIOTCA B 3aBUCMMOCTI OT aCCOPTUMEHTA MPOU3BOAVMOI MPOAYKLMU, HEOBXOAUMOCTM
OrpaHVyYeHunin No Becy B COOTBETCTBUM C Tpe6OBaHMAMM cneundurKaLmm NpoayKLMmn No OTHOLWEHMWIO K HOPMATUBHOMY BeCy
1 ero AoMNyCTMMOMY OTKIIOHEHMIO, a TakKe KauecTBy TYLIKW. OTKIIOHEHUA OT 3TOW cneLndrKaLm Bbi3blBalOT SKOHOMUYECKUE
notepu. Mpu 3Tom TpebyeTcs AenaTb CpPaBHEHUE MEXAY CTOMMOCTbIO M MpenmyliecTBaMu. Hanpumep, BblpalyuBaHue
pa3fenbHO MO NOAy W TWATeSbHbIA MOHUTOPWHI POCTa MTWLbl MMeeT MpeuMyllecTBa Ha CTagum nepepaboTku, HO
yBeNIMuMBaeT CTOUMOCTb NMPON3BOACTBA.

Ob6ecneyeHne ONTUMaNbHbBIX YCIOBUI COLEPXKaHNA MOro/IoBbA OKa3blBAET MOMOXKUTENBHOE BIMAHME U HA KOMMepUYecKne
XapaKTepPUCTUKIM NPomn3BoACcTBa. Mpn 3¢ PpeKTMBHOM BbipalliBaHWUV »KMBAs Macca NorofioBbsa OyaeT 653Ka K HOPMaTUBHO.
Mpwu 3TOM TylLKa nMeeT Honee BbICOKOE KauyecTBO B Liexe nepepaboTku.

BpoiinepHoe nponsBoacTBO

Mpouecc BbipaLBaHya 6poinepoB ABAAETCA TONIbKO OAHMNM 13 3TanoB 06LLero MHTErpUpOBaHHOrO NpoLiecca Npov3BOACTBa
6poinepHoromaca. B Hero Tak»ke BXo4AT NPON3BOACTBO POANTENIbCKOrO MOroNiIoBbA, MHKYbaLma, 6porinepHoe Npon3BoLCTBO,

npouecc nepepaboTKu, PO3HMUYHAA TOPTroBAA U NOTPebUTeNn.

Puc. 1.2: Mpouecc npon3BofCcTBa 6poinepHoOro maca

Tun Mpouecc Lenb
Pogutenbckoe xo3a1MCcTBO Y TexHonorus pog. ctaga IMp-BO KayeCTBEHHOIO ONIOAOTBOPEHHOTO AL
N\ C6op auy
N XpaHeHue any
TpaHcnopT
HKy6aTopuin NHKy6aTopuii
Y MHky6auua
\l/ Beisoa BbIxo KaueCcTBEeHHbIX LibInnAT
<. TpaHcnopt MopnepkaHve KayecTBa LbINAAT
. f . OCHOBHble
Bpoiinep. x-80 BpyAepHbIN neprog cragnn | Pa3BnTME NOBeAeHNs NOTpebneHns Kopma
Nesundgkuna \/ texronornn | Pa3Butune VIMMyHHOI?I CnCTembl
PocT NPOVSBOACTEA | OnTManbHOE pa3BUTME CKeneTa 1 CepAeYHO-COCYANCTON CUCTEMbI
OnTUManbHoe KayecTBo TYLIKM
MbiTbe \/
OTtnos OntumanbHoe bnarononyuue ctaga
\l/ Tpancnopt
Llex nepepabotku N MNepepaboTka ONTUManbHbIN BbIXOA 1 KauecTBO NPOAYKLMM

Po3HunuHas Toprosna
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CMPABOYHUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: BctynneHue

Llenblo meHedKepa 6poiinepHOro xo3ancTea AdeTcs obecneyeHne onTMmanbHoOM NPOAYKTUBHOCTA MOTOI0BbA C TOUKM
3peHuns 611aronosyyums, X1MBOW MacCbl, KOPMOKOHBEPCHM 1 BbIXOAA MACA C yUETOM SKOHOMUYECKUX hakTopoB. Mpoaonxas
CBOE TeHEeTUYeCcKoe COBEPLUEHCTBOBAHME, COBPEMEHHbI Bpoinep AOCTUraeT HOPMATUBHON YOONHOW XMBOWM Macchl
paHbLLe; STOMY CMOCOOCTBYET CO3[jaHNe ONTMMASIbHbBIX YCJIOBUIA COAEpKaHWsA, MUKPOKIMMATA U TEXHOOMN B TeueHune
BCEro nepriofa BblpaliviBaHU.

BpolinepHoe Npon3BOACTBO VMMEET CTaAWUHbIA XapaKTep, NPy KOTOPOM KOHEUHbIVi pe3ysbTaT 3aBUCUT OT ycrexa
Karkgon npenblayLien ctaguu. Jna SOCTUXKEHNA MaKCMMaibHOW NPOAYKTUBHOCTM KaXKaas CTaausa JO/KHA NofBepraTbes
KPUTUYECKOMY aHan3y 1 HEOOXOAVMMOW KOPPEKTUPOBKE.

KomnnekcHOCTb  6poiiepHOro Mpon3BOACTBA O3HAYaeT TO, UYTO MeHe[Kepbl XO03ANCTBA [O/KHbl VMMeETb fCHOe
npenctaBneHne o GpakTopax, BAUAIOLMX HA OOLMIA NPOU3BOACTBEHHDBIV MPOLECC, a TakKe daKTopax, HemocpenCcTBEHHO
BAVAIOLLMX HA TEXHOMOrunio GpoinepHoro xo3anctea. Mpu 3Tom B npouecce MHKY6aLMK, TPAHCMOPTUPOBKA M B Liexe
nepepaboTkn MoxeT NoTpeboBaTbCA BHeCEHME M3MeHeHWI. Bo BpemaA 6ponnepHoro Typa NTuMua NPOXOANUT HECKONbKO
3TanoB Pa3BUTMA OT BbIXOAA M3 ANLA, BblpallMBaHMA B XO3AWCTBE JO CTaguu nepepaboTkn. Mexay 3Tumu cTaguamm
€CTb TaKXe nepexofHble dTarbl, KOTOPble HEOOXOANMO OCYLLECTBAATD C MUHUMAJIbHBIM CTPECCOM Ans NTULbl. OCHOBHblE
nepexonHble 3Tanbl 6poiNepHOro NPor3BOACTBA:

«  BbiBOg ubinnaT

«  Bblbopka, norpyska 1 TpaHCMOPTUPOBKA LbIMMIAT B XO3ANCTBO

«  Pa3BuTMe annetuTa y CyTOYHbIX LbINAAT

«  [Nepexop OT BpeMeHHbIX KOPMYLLEK M MOWIOK K MCMOSIb30BaHNI0 OCHOBHOW CUCTEMDI

«  OTnoB u TpaHcNopTMpOBKa 6polinepoB B yOONMHbIN Liex

. npOI/|3BOF|CTBO B 6p0l7lﬂepHOM X03ANCTBE ABNAETCA TONIbKO OAHNM 13 3TanoB
KOMIJIEKCHOIo Npon3BoACTBEHHOIO npouecca.
/ . Bce aTanbl, a Takke nepexoAgHblie ctagnn, Tpe6y|0T BHMMaTEeJ/IbHOIMO OTHOLWEeHNA
1N onTuMmasibHON TeXHONorum ansA NnponsBoAcCTBa KayeCcTtBeHHOM npoaykunn.
I . Ha kakgom 3Tane BaXkHO BHMMAaHME K AeTanAM.

MpuHUMnbl paboTbl ¢ NTULEN

BaXHOCTb NpMHUMNOB PaboTbl C NTULEN Ana obecneyeHns ee Gnarononyuns, NPOJYKTUBHOCTU 1 MPUObLINbHOCTY COXHO
nepeoueHunTb. Pabounii, ymerowmii paboTaTtb C NTULEN, MOXET YBUAETb Npobnemy B cTage 1 ObICTPO ee yCTPaHUTb.

Tp¥ OCHOBHbIX NPUHLMNA NPABUILHOMO yXxoha 3a cTafom (onpefeneHrie KomnTeta 6narononyyms ceflbCKOX03ANCTBEHHDbIX
KMBOTHbIX [FAWC]):

1. 3HaHMe NPUHLMMNOB COAEPKaHMA >KUBOTHbIX

2. OnbIT B COfeprKaHNmM »KUBOTHbIX

3. JlnuHble KauecTBa: 6epeXkHOE, OCTOPOKHOE 1 TEPMNENNBOE OTHOLIEHWNE K KUBOTHbIM.

Pabounii no yxogy 3a NT1Le Jo/mKeH YMeTb MPUMEHATb PEKOMEHAALMM, ONUCAHHbIE B 3TOM CMPAaBOYHUKE, 1 CMOJIb30BaTh
UX MapanienbHO CO CBOMM NPodeCccnoHabHbIM OMbITOM, 3HAHUAMW W MOHVMAHVEM NTULbI.

JddekTrBHAA paboTa ¢ NTMLEN JOMKHA ObITb Pe3ynbTaTOM MOMOXKUTENBHOMO B3aMMOLENCTBMSA YeloBeKa C OpoiepHbIM
MorosioBbeM 1 MUKpPOKNMmMaTom. COTpyAHMK AOMKEH MOHMMATb U YMeTb "UyBCTBOBATb' KaK MTWLY, Tak 1 MUKPOKIMMAT B
NTUYHUKe. [nA 3Toro HeO6XOAUMO MPUCTaNbHO HabnhaTh 3a NoBeAeHNeM NTULbl U YCIOBUAMU B NMTUYHUKE. DTOT TUM
HabnlogeHNA YacTo Ha3blBaeTcA "UyBCTBOBATb CTafo" M ABNAETCA HEMpPepbIBHbIM MPOLIECCOM, KOTOPbIN NCMOMb3yeT BCe
opraHbl 4yBcTB (Prc. 1.3). Xopowunii pabounin JOMKEH YMeTb CONepexXnBaTh, JOSIXKEH OblTb NpefaH cBoel paboTe, NMeTb
6a3y 3HaHMIN 1 OMbIT PabOTbl C XKUBOTHBIMU, AOSIKEH YMETb 3ameyaTb AeTanu 1 6bITb TepnennBbIM.
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CMPABOYHUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: BctynneHve

Puc. 1.3: PaboTta c ntuuen

<ePneHue

MpakTnyeckne HaBbIKK

Ecnun 3aHMMaTbCA TONbKO PacCMOTPEHMEM 3anunceil B X03ANCTBE (POCT, NoTpebneHne Kopma 1 T.4.), TO MOXKHO YNyCTUTb
BaXXHble CUrHasbl, MoJlaBaeMble NTULEN, KOTOPbIE MOTYT ObITb CBA3aHbl C MUKPOKIUMATOM. [prMeHss BCe OpraHbl UyBCTB,
pabouunin fonxkeH nosyyatb obliee nNpefcTaBneHne 0 MUKPOKIMMaTe, COCTOAHUU MOrONOBbA, a TakXXe MOHUMATb TO, YTO
ABNAETCA MpPY3HAaKaMU HOPMasIbHOTO MoBefeHuA cTaga. 3Ty UHGOPMaLMI0 HEOOXOAMMO HeMNpPepbIBHO aHaNM3MPOBaTb
(0QHOBPEMEHHO C aHanM30M 3anucei MPOU3BOLCTBEHHbBIX XapaKTEPUCTUK) AfA TOro, YTOObl CBOEBPEMEHHO 3aMEeTUTb
HapyLLeHNA COCTOSHUA NTULbI U/ MAKPOKMATA Y HeMeLIeHHO NMPUHATH KOPPEKTUPYIOLLe Mepbl.

HopmaTuBHble nokasaTtenu xmnsov maccbl n FCR B Ka)kgom onpefeneHHOM BO3pacTe ABAAIOTCA OQMHAKOBbIMU AN BCEro
MOroJfioBbs; NPW 3TOM, KaXAoe CTaflo MMeEeT CBOU COOCTBEHHblE MOTPEOHOCTY AN1A AOCTVXKEHMA LieNeBbIX NOKa3aTenem.
[nAa NOHUMaHWA NHANBUAYANbHBIX TEXHOIOTMYECKNX TpeboBaHMiA CTafa 1 ANA YMEHUA pearnpoBaTb Ha 3TN TpeboBaHUA
pabounin fOMKEH 3HaTb U YyBCTBOBATb, KaKue NPU3HAKM ABASIOTCA HOPMasibHbIMY 415 JaHHOMO cTaja.

3a MUKPOKIMMATOM B MTUYHUKE 1 MOBEeAEHNEM NTULbl JOMKEH HabnogaTe OAUH U TOT XKe pabounii B pasHoe Bpems AHsA.

3Tn HabnoaeHus aiefgyet aenatb BO BpemMAa BCeEX TEXHOJIOTNYECKUX onepau,vn7|, ocyuiecTBnAemMbiX B Te4eHne AHA. Mpwn
3TOM TaKXe BaXHO nepunoanyveckn eBxoanTb B NTUYHUK OANA TOrO, UTOObI TOJSIbKO I'IOHa6ﬂIO,lJ,aTb 3a CTagoMm.
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CMPABOYHUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: BcTynnexue

MNepepn BXOAOM B MTUYHWK crieflyeT 3aMeTUTb BPEMA W MOrofHble YC/IOBMA. ITO NMOMOXET NPefCcTaBUTb, Kak LOSMKHbI
paboTaTb BEHTUAATOPbI, OTOMMUTENbHbIE MPUOOPbI, NPUOOPBI OXNAXKAEHUA U NPUTOYHbIE GOPTOUKM B COOTBETCTBUN C KX
HacTponKamum.

Mepepn BXOAOM B MTUYHMK CiefyeT OCTOPOXHO MOCTyYaTb, @ 3aTeM MeAJSIeHHO OTKPbITb ABEpb.

Kak omkpbieaemcs 08epb 8 NMUYHUK: Sie2Ko, € Heb6os1bwum mpyoom unu ¢ 6onewium mpyoom?
OTO yKa3blBaeT Ha [aBfieHVe BO3[yXa BHYTPM MTUYHMKA WU HAaCTPOWKM CUCTEMbl BEHTUNALUN, T.e. YPOBEHb OTKPbITUA
NPUTOYHbIX GOPTOUEK 1 PabOoTy BEHTUNATOPOB.

MepneHHO BOMAUTE B NTUYHUK M OCTAHOBUTECHb ANA TOro, YTobbl NTMLA NPUBbLIKMIA K Ballemy NpuUcyTcTBuio. B 310
BpemMA Heo6XoAMMO NCMNOMb30BaTb BCE OPraHbl UYBCTB C TeM, UTOObI oLleHUTb cnTyaumto B nTuuyHunke: 3PEHUE, CNYX,

OBOHAHWME N OCA3AHUE (Puc. 1.4).

Puc. 1.4: PaboTa ¢ nTnuell - npMMeHeHne OpraHoB YyBCTB AJIA KOHTPONA cTaja

3peHune

Habntogath 3a noBegeHeM NTuLibl, ee
pacnpegeneHnemM no NTUYHNKY U KONMYECTBOM
NTULbI Y KOPMYLLEK, MOUSIOK 1 B COCTOAHNM
oTabixa. Habnoaatb 3a MUKPOKVIMATOM,
3aMblIEHHOCTHIO BO3AYyXa U KauecTBOM
noacTunku. Habntogatb 3a npr3Hakamm
3[J0POBbA NTULIbI, €8 OCAHKOW, aKTVBHOCTbIO,
COCTOSIHVIEM [1a3 U MOXOAKOW.

Cnyx
CnywaTtb NTuLy, ee AbixaHne
W WYyM, N3[aBaeMbli
ObIXaTeNbHOM CUCTEMON.
Cnywartb Wwym paboTbl
BEHTUIATOPOB U
o6opyAoBaHNA KOPMIEHNA.

Ob60oHAHMe

3ameyaTb 3anax B
NTUYHUKE, Hanpumep,
3anax aMMuraka. 3anax
BO3/lyxa HeCBEXniA nnu
cneptbin?

BKyc

KauecTtBo BOAbI 1 KOpMa.

Oca3aHue

Bpatb NTUUy B pyKu, AnA TOro, 4tobbl
OLeHNTb HaMOIHEHHOCTb 306a 1 0bLee
dur3nyeckoe cocTosHue.

O6paTnTb BHMMaHVEe Ha ABMKEHNE BO3ayXa
B MTUYHUKe. He uyBCTBYeTCA NN CKBO3HAK?
Kak oLlyLiaeTca TemnepaTypHbI pexum
NTUYHUKA?
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CMPABOYHIUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: Bctynnenne

3PEHUE:

« PacnpepeneHne nTuubl No nnowaan nona. Ecnu ectb 30HbI, KOTOpble NTULA M36eraeT, 3TO MOXKET YKa3blBaTb Ha
npobnemy MUKpOKMMaTa (CKBO3HAK, X0Nof, CBET).

«  [bixaHue nTuubl. MNTrua TAXeno AbiwmnTt? TAXKenoe AbixaHue, HabngaeMoe B onpefeneHHON 30He NTUYHMKA, MOXKeT
YKa3blBaTb Ha Npobnemy C ABVXEHVEM BO3[yXa U TeMnepaTypoii.

« [oBepeHune NTULbI - NOTpebneHre Kopma 1 BoAabl, oTAbIX. O6bIYHO B pexnme AHA 6PONNEePHOro cTaga 3TUM Trnam
noBeAeHNA OTBOAMTCA NPUMEPHO PaBHOE KOIMYECTBO BPEMEHM.

+  Yucno paboTaiowmx BEHTUIATOPOB, NONIOXKEHME NPUTOUHbIX popToUeK; paboTaloT v oTonuTesibHble NPUGopPbI?
Bkntovatotca nu OpyaepHble YCTaHOBKM HeMeAsIeHHO MOocCie BbIKMOYEHUA BEHTUNATOPOB, unu 6pyaepHoe
obopynoBaHne paboTaeT OLHOBPEMEHHO C BEHTUAATOPaMU, T.e. HEOOXOAMMO OTKOPPEKTUPOBaTb HACTPOWKMU
BKOYEHNA?

+ O6opypoBaHue oxnaxpaeHuA. B 3aBNCMMOCTM OT HaCTPOeK NaHenen ncnapeHns, MOBEPXHOCTb NaHesen BAaxHas,
cyxaa Uiy cmellaHHana? PaboTaeT 1M HacocC BOAbI U PaBHOMEPHO N1 pacnpefenAaeTca Boa B MAHENAX OXNaxaeHuna?

+  CocTtoAHMe noACTWIKN. ECTb N1 B NTUYHMKE TOYKM CO CnexaBLUenca NOACTUIIKOW 13-3a YyTeUKN BOAbl 13 MOWIOK UK
136bITKa BNary 13 naHenemn oxnaxgeHuna? NMonagaert N Ha Non BXOAALLMIA XONOAHbIN BO3AyX?

e KopmywKun n nonnkn. YcCTaHOBMIEHbI HA NPaBUIbHOM BbICOTE, B KOPMYLLKAX €CTb KOPM, He MPOTEKaloT NN MOWAKN?
KakoBo KauecTBo Kopma?

ayx:

e MMmnua. MNTrua ymxaet/KawnaeT nav MMeeT NPU3HAKM 3aTPYAHEHHOTO AbiXxaHUA? Kakon Wwym n3gaeTt ctafo? ITOT Tvn
HabnoaeHNA Nydlle BCEro OCyLeCcTBAATb BeYepOM, KOrfa MeHbLle WyM BeHTUnAuMM 1 T.4. Kakue 3BYKu n3pgaet
nTvLa MO CPaBHEHMIO C Mpeablaywmum noceleHnem? ABNAeTCA N 3TO peakumen Ha BaKLMHALMWIO UM CBA3AHO C
3anblIEHHOCTBIO BO3AyXa B NTUYHUKE?

+  KopmywKkun. PaboTaloT N1 NOCTOAHHO LUHeKOoBble TpaHCnopTepbl? He 3abuTbl M NpomMeKyTouHble byHKkepa?

«  BeHTUnATOpbLI. M30a0T NN BEHTUAATOPbI M3ObITOUHBIN WYM Npu paboTe? He 3ByyYat N NPUYBOAHbIE PEMHN, KaK ByaTo
OHU 0cnabneHbl? PerynspHblil TEXHUYECKUIA PEMOHT MOXET NpeaynpeanTb NpobaemMbl MAKPOKIMMAaTA, CBA3AHHbIE C
Hey[oBNEeTBOPUTENbHbIM KaueCcTBOM BO3yXa.

OCA3AHME:

«  Bo3pgyx. Kak owyujaetca Bo3gyx Koxen nuua? JywHbii (BNakHbl), XONOAHbIN, FTOPAYMIA, BbICOKaA CKOPOCTb BO3AYXa,
OTCYTCTBME ABMXKEHMA BO3AyxXa? TV KayecTBa No OTAENbHOCTA U B KOMOUHALMK APYr C APYrOM MOTYT yKa3blBaTb
Ha cneundryeckne NpobneMbl MAUKPOKIMMATA, Hanpumep, HE[OCTAaTOUHYIO BEHTUAALMIO.

«  Ousnuyeckoe KauyecTBo Kopma. MHOro nu nbineBuaHoM dpakumm B KpyrnKke, KakoBa NPOYHOCTb FPaHyribl, JIerko Nu
NomaeTcA rpaHyna B pyke 1 KopmyLuke?

«  CocToAHMe noacTUNKK. B3aTb obpasel, NogCcTUAKN 1 MPOaHan3npoBaThb ee Ha oLyrb. Ecnv nogctrnnka cobupaetca B
KOM MOCsie CKaThA B pyKe (He paccbinaeTcs), 3TO 03HaYaeT U36bITOUHYIO BNAXKHOCTb MOACTUSIKM, UTO MOXET YKa3blBaTb
Ha Hey[lOB/IeTBOPUTESNIbHYIO0 BEHTUAALMIO.

OBOHAHWE:

*  Kopm. Yem naxHeT Kopm? 3anax CBEXW UK 3aTXNblA?
*  Mukpoknumart. Kakon 3anax B NTUYHNKE, YyBCTBYETCA /X 3anax ammmnaka?

Mocne Bxoda B NTUYHWK W HabMO4EHMA 33 CTAAOM M MUKPOKAMMATOM, ClliefyeT MeasieHHO 060MTU MTUYHUK MO BCeW
LNNHe, NPOBOAA OCMOTP MO OMMCaHHON Bbilwe cxeme. OueHb BaXKHO NMpPK 3TOM AeflaTb 00X04 BCEro NTUYHKKA As TOro,
yTOObI Y6E[MTbCA B OTCYTCTBUM 3HAUUTENbHbIX KONebaHUi MUKPOKAMMaTa U NoBeAeHNA NTULbl BO BCEM MTUYHNKKE, a He
TOJIbKO B TOW TOUKe, rae Bbl cTomTe. MNpn 06xofe NTUYHKKA CriefyeT onycKaTbCA Ha KOPTOUKM 1 MOAHMMATL NTULY, KOTopas
He oTbGekana oT Bac. He BbIrnaauT v 3Ta nTnua 6onbHoN? CKOMIbKO NTUL OCTanocb Ha Mecte? OCMOTPETb, Kak ABUraeTca
nTMUa nepej BaMu 1 3a Balwler cnHon. Bo3spaliaetca nm nTuya B NycToe NpoCTPaHCTBO, CO34aHHOe BalluM ABMXeHnem?

MNepuognyecku OCTaHaBNMBANTECh AJ1A TOrO, YTOObI OTIOBUTb HECKONIbKO 0CObeln 1 1 OCMOTpPETDb MX, KaK MOKa3aHO Ha Puc.
1.5.
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CMPABOYHUK MO BbIPALLMBAHWUIO BPOMJIEPOB ROSS: BcTynneHue

Puc. 1.5: XapakTepuCTuUKN, KOTOpble HEOHXOANMO OLEHMBATL NPK 06X0he NTUYHUKA:

Yucroe rnagKoe onepeHue 6e3
YucTble rnasa 6e3 npusHakos Topyalwux nepbes
pasgpaxeHus

KnioB n A3bIk

He nmerT
BblgeneHunmn

13 Hoca (unn
NPUANNLLEro KopMma),
A3bIK UMeeT
HOpPMarnbHbIN

uger

Yucras Knoaka 6e3 npMsHakos

306: ecT nn KUAKOro nometa

ntuya?

CopepxuT nu 306
noacTunky?

Msrkuin unu

TBEpAbIii 3067

370 CBUAETENLCTBYET O
AOCTYMHOCTU BOAbI

Yucrtana Koxa, He nmerowasa

Yucraa noBepxHOTCH uapanvH n ccaguH

rpyaku 6e3 noBpexaeHuni

300pOBbE HOT - KaKoBa
noxogkKa y ntuubi?
CKaKaTtenbHble CycTaBbl YHUCTble
W He NMEeIOT NPpn3HaKkoB
pasgapaxeHus

YucTble noaylweuky Hor 6e3
NpPV3HAKOB pasapakeHns

21K Ha6J'IIO}J.EHVIF| NOMOTYT COCTaBUTb KAaPTUHY Ka*Kaoro otaesbHOro ctaga miain NnTM4yHMKa. Cne,qyeT NOMHNTb: HET OBYX
OANHAKOBbIX CTad Unu NTUYHNKOB!

Heobxoantmo cpaBHMBaTb MHbOPMaLMIO "dyBCTBa cTafa" C 3anNmncAMN NPOM3BOLACTBEHHbIX NoKa3aTtenein. COOTBETCTBYIOT
NN MOKa3aTenu HOPMaT/BHbBIM 3HauYeHUAM? Ecnin eCcTb Kakne-nnbo oTKNOHeHNA, cneayeT U3yUnTb UX 1 COCTaBUTb NNaH no
NX YCTPaHEHMIO.

Xopowwii TexHONOr He ToNbKo obecneyrBaeT ntuue "MATb NpMHUKMNOB cBoboAbl HGnarononyuma »1MBoTHbIX" (Puc. 1.6), HO
1 fobuBaeTca NpubbINbHOCTU NPOV3BOACTBA.




CMPABOYHUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: BcTynneHue

Puc. 1.6: MaTb NpUHLMNOB CBOOOAbI XMBOTHbIX, onpegenseMblx KomuteTom 6Gnaromnonyumsa CefibCKOXO3sSNCTBEHHbIX
X1BOTHbIX (FAWC), 1 sBnAOWMXCA ONTYMANbHBIM CTaHAAPTOM

Martb npuHuunos 6narononyl|m| KUBOTHbIX:

«  (Bo6opa oT ronopa u Xaxabl.

«  (Bo6opa ot guckomdopra.

«  (BoGopa ot 6onu, TpaBm 1 GonesHeil.
«  (Bo6opa npoABNeHMA eCTeCTBEHHOTO NOBefeHNA.
« (BoGopa ot cTpaxa u CTpagaHus.

PABOTA C NTULIEN

Mpn paboTe c nNTuuen HeobxoaMMO obpalaTbCA C HENl CNOKOWMHO M OCTOPOXKHO. Bce

COTPYAHWKW, NMPUHUMAIOLWME yyacTue B OTIOBE NTULbI, AOMXKHbI 6bITb 0OyUYeHbl 3TOMY,

a TakXe MMeTb OnblT 6epeKHOro OTHOWEHUA K NTULE B COOTBETCTBUM C €€ MOJIOM U
BO3pacToM.
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CMPABOYHUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: BcTynneHue

Mporpamma 0CHOBHbIX 3TanoOB TEXHONOIMK

LleJ'IVI KPpUTN4eCKnx nepmnonos BblipalBaHMA NOrojioBbA NpMBOOAATCA B Ta6n|/|ue HUXe.

BospacT (gHen) Lenb

[lo npubbITA UbINAAT BbIMbITb 1 Npofe3nHNdMLMPOoBaTbh NTUYHKKK 1 BCe 060pynoBaHME, MOATBEPANUTbL OLIEHKY
KauecTBa Mep 6103aLKTbl pe3ynbTaTaMu 1abopaTopPHbIX NCCefoBaHNNA.

Harpetb nTryHuK. Ana ctabunmsaumm TemnepaTypbl U OTHOCUTENBbHON BRaxkHOCTY (OB)

TpebyeTcAa MUHUMYM 24 Yaca JO NOCAAKY LbIMAT.

- Temn. Bo3gyxa: 30°C npu BbipalnBaHWK LbIMIAT BO BCEM NTUYHKKE 1 32°C npu
BblpaLLMBaHMM B TOYEYHOWN 6pyAepHON 30He

«  OTHocuTenbHaA BnaxHocTb (OB): 60-70%

- Temn. nona: 28-30°C

[MoaroToBKa NTUYHMKA:

» [NogrotoBuTb aBTOMaTUYECKME U JOMONHUTENbHbIE KOPMYLLKMN 1 HAMOJIHUTb UX
KOPMOM Mepef cambiM NPUObITMEM LibIMSAT.

«  [pombiTb NMHUK NOEHKA [0 NPKBO3a LbINAAT. Temnepatypa NUTbEBON BOAbI JOKHA
cocTaBnATb okoso 18-21°C.

«  PaBHOMepHO pa3noXuTb Ha NOM NOACTUIIKY TONLMHOM 2 - 5 CM.

MpnbbITHE LbINAAT MpoBepuUTb N MPOJOIKATb KOHTPOMPOBATb NAPaMeTPbl MUKPOKMMAaTa (TeMnepatypy,
OB 1 BEHTUNALMIO) B COOTBETCTBUM C MOTPEOHOCTAMMN LibIMSAT.

YCTaHOBUTb MVHUMANbHbIV YPOBEHb BEHTUAALUN ANA NOAAEPKaHMA TeMnepaTypbl

1 OB, co3paHuA [OCTYyNa CBEXEro BO3yXa, a Tak»Ke obecneyeHms JOCTaTOYHOro
BO3AYyX006MeHa, He AoMyCKaloLLero ckanansaHya BpeAHbIX ra3006pasHbIX BELLECTB.
Heobxopanmo n3beratb ckBo3HAKa. DaKkTMUeckas CKOPOCTb BO3AyXa Ha BbICOTE LIbINIAT
He JomKHa npesbliwaTh 0.15 m/cek.

WNHTEHCMBHOCTb OCBeLLeHUA JOMXKHA ObITb ONTUMaNbHOW ANA CTUMYNALMK NOTpebneHmns
Kopma 1 Bogbl (30-40 ntokc Bo BceM NTUYHMKe mnm 80-100 NtoKC B 6pyaepHO 30He).
OcBellyeHne ROMKHO 6bITb PaBHOMEPHbIM Ha BCell 6pyaepHON MoLaan.

lNpoBecTn NnpoBepKy NoBeAeHUA LbIMIAT Yepe3 1-2 yaca nocsie nocagku ana
NoATBEPXKAEHNA ONTUMANIbHOCTY YCIIOBUI COQEPXKAaHNA 1 [OCTYMNa K BOAE U KOPMY.

B3BecnTb KOHTPOJbHYIO rpynMy LUbINAAT (3 KOPOOKYM Ha KaxKAbli MTUYHMK) U paccunTaTh
CPEAHIOI0 >KIBYIO Maccy.

npodosmkeHue Ha credytouwjeli CMpaHuye...
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CMPABOYHWK MO BbIPALLMBAHWIO BPOMIIEPOB ROSS: BctynneHue

BospacT (a) Hencrena

0-3 CTMynAumA pa3BUTUA anmneTuTa LbliNIAT B pe3ynbTate NpuMeHeHnsA 3GPeKTUBHOM
6pynepHON TEXHONOTUN.

KoppeKTrpoBKa napaMeTpoB MUKpOKIUmaTa (Temnepatypa, OB 1 BeHTUNALNMA) B
COOTBETCTBUM C NMOBEAEHNEM 1 BO3PACTOM LibIMAAT.

Ob6ecneveHre 23-4acoBOro CBETOBOrO AHA U 1 Yaca TEMHOTbI B MepBble 7 HeN nocie
nocagku.

KoHTponb 6pynepHoro neproaa:

+  KnoauHasa Temnepatypa, u3mepeHHaa MUHUMYM y 10 UbINAAT U3 5 pa3nyHbIX TOYeK
NTUYHUKA, AOJKHA cocTaBnAaTb 39.4-40.5°C.

+  KoHTposnb HamonHeHnA 306a yepes 48 YyacoB Noc/ne Nocagkn Ansa NoATBEPXKAeHNA
TOrO, UTO CTafo NOTPebAAeT KopM 1 Boay: NpoBepuTb 30-40 LbINAAT B KaXKA0W

ceKkyumn.
Bpemsa HanonHeHunA Hopmatus

306a (% UbINNAT C NONIHbIM 3060M)
2 Yyaca 75
4 vaca 80

8 vacos >80

12 yacos >85

24 yaca >95

48 yacos 100

4-6 KoppeKTrpoBKa napaMeTpoB MUKpOKInMaTa (Temnepatypa, OB 1 BeHTUNALNMA) B

COOTBETCTBUN C NoBeAeHNeM 1 BO3pPaCTOM LbINAAT.

[locTeneHHasa 3ameHa JOMOMHUTENbHbIX KOpMYLWUEK N NOUJTOK ABTOMATMYECKOW CUCTEMON
KOPpMJIEHNA U NOEHUNA U yaalleHNe KOpMa C 6ymarv| N N3 OONOJIHNUTENIbHbIX NOAAOHOB
nocne noaTBepXAeHnA Toro, YTo UbinaAaTa 6epyT KOpM 1 BOAy 13 aBTOMaTUYeCKomn
CNCTEMDI.

Mpu ncnonb3oBaHUK 6pyAepPHbIX KoL, HEOOXOAMMO NMOCTEMNEHHO YBEMUYNBATb
6pyaepHyto 30Hy AJA TOro, YToObl B BO3pacTe 5-7 AHEe NPeaoCTaBUTDb LibINIsTaM JOCTYn
Ha TEPPUTOPVIIO BCETO MTUYHIIKA.

7-13 KoppeKTrpoBKa napaMeTpoB MUKpOKAUmaTa (temnepatypa, OB 1 BeHTURALNA) B
COOTBETCTBUM C NMOBEAEHNEM 1 BO3PACTOM LibIMAT.

lpoBeaeHne rpynnoBOro B3BeLWNBaHWA NTULbI B 7 AHEN. B3secuTb muHnmym 1% vnn 100
ronos (6osbluee 3HaYeHne) 13 Kaxgoro ctaga. KrBaa macca LbINaAaT B 7 AHEN JOMKHA
MUH/MYM B 4 pa3a NpeBblLIaTh »KUBYIO MacCy B CyTOYHOM BO3pacTe.

MMocTeneHHbIN Nepexof OT CTapTOBOro K POCTOBOMY paunoHy (okono 10-13 gHen) .
KoHTponb ¢ur3nyeckon CTpyKTypbl KOpma.

KoppeKTrpoBKa BbICOTbI KOPMYLLEK 1 MOUJIOK B COOTBETCTBUUN C POCTOM MTHLbI.

Mocne poCTMXKeHUA Bo3pacTa 7 fHel npefocTaBneHne cTagy MUHUMYM 4 4acOB TEMHOTbI
(cornacHo 3akoHOAaTeNbCTBY).

MHTEHCMBHOCTb OCBeLLeHMA B Nepro CBETOBONO AHA AOMXHA COCTaBAATb 5 - 10 lux.

npodoskeHUe Ha ciedyroweli CmpaHuye...
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CMPABOYHIUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: BctynneHue

Bospacrt (a) HencrtBua

14-20 KoppeKkTrpoBKa napameTpoB MMKpoKaumara (temnepatypa, OB n BeHTunAumA) B
COOTBETCTBUM C MOBEAEHNEM M BO3PACTOM LibIMAAT.

lpoBeaeHne rpynnoBoro B3BeLVBaHNA NTULbl B 14 aHe. B3BecuTb MUHUMYM 1% nnu
100 ronoB (6onbllee 3HaYEHWE) U3 KaxKaoro ctaga.

KoppeKTrpoBKa BbICOTbI KOPMYLLEK U MOWJIOK B COOTBETCTBMU C POCTOM MTULb.

21-27 KoppeKkTrpoBka napameTpoB MUKpoKaumaTa (Temnepatypa, OB n BeHTUNALNMA) B
COOTBETCTBUM C NMOBEAEHNEM 1 BO3PACTOM LibIMAAT.

[ocTeneHHbIN Nepexof OT POCTOBOro paLMoHa K GrHMIWHOMY (OKONO 25 AHel);
obecneyeHve NNaBHOM CMeHbl pPaLMoHa, He AonycKasa NpepbiBaHWA NoAayuy Kopma.

KoHTponb ¢ur3nueckon CTpyKTypbl KOopMma.
M3mepeHne »u1Bor macchbl NTHLbl MHAVBYAYaNbHO B Bo3pacTe 21 feHb. B3Becntb
MUHUMYM 1% mnu 100 ronos (6osnbluee 3HaueHre) U3 Kaxkgoro cTaga. Paccuntatb

OfHOpPOAHOCTb noronosbsA (CV%).

KoppeKTnpoBKa BbICOTbI KOpMYyLUIEK 1N NOUTOK B COOTBETCTBUI C POCTOM NTULbI.

35 - fo otnoBa KoppeKkTrpoBKa napameTpoB MUKpoKaumaTa (Temnepatypa, OB 1 BeHTUnALNMA) B
COOTBETCTBUM C NOBEAEHNEM M BO3PACTOM LibIMAAT.

MNpoponeHne exxeHeaenbHOro NHAVBUAYaANbHOMO B3BELWVIBaHUA NTULbI. B3BecuTb
MUHUMYM 1% mnu 100 ronos (6osnbluee 3HaueHne) U3 Kaxkaoro ctaga. PaccunTatb

OfHOpPOAHOCTb noronosbA (CV%).

KoppeKTrnpoBKa BbICOTblI KOpMYyLWIEK 1 NOUJTOK B COOTBETCTBUN C POCTOM NTULbI.

TexHonorva nepep oT10BoM | B nocnepgHue 3 gHA nepen OTI10BOM 06ecneunTb cTagy 23-4acoBOW CBETOBOW AeHb 1 1
Yyac TEMHOTbI. YMEHbLINTb MHTEHCMBHOCTb CBETA BO BPEMSA OT/IOBa.

Paccuntatb Bpemsa OKOHYaHWA KOPMIeHUA. DTOT NepPUO AOJIKEH BKOYATb BPeEMSH,
NnpoBeAeHHOEe B NTUYHMKE 6e3 KOpMa, BPeMs OTN0BA, BPEMA TPAHCMOPTUPOBKY 1

Bpema o y60s B YOONHOM Liexe, M MMeTb ONTUMabHbIN 6anaHc Mexxay 6e30macHOCTbIo
NPOAYKLMM Nocsie nepepaboTKn 1 NOTEPEN XKIBOW MAcChl MOC/IE OKOHYaHNA KOPMIEHUA.
MonHATME cMCTEMbI KOPMIIEHUA.

MNoppepr«aHune gocTyna K Boge.

Y6eanTbcs B UMCTOTE 060pYyAOBaHNA OT/I0Ba.

MNopaepxaHue onTUManbHOro YPOBHA BEHTUAALMM.
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Paspen 2 - TexHonorus BblpalMBaHnA LbINAAT

Lenb

CTUMynAUmMA paHHero pa3BuTKA NOTPe6IEHNA KOPMa ¥ BOAbI ANA 06ecrneyeHns onTrManbHOMo Hauyana Nnpon3BOACTBEHHOTO
urKna n 3¢beKTVBHOro pocTa LbIMiaAT, OAHOPOAHOCTY, 300POBbA 1 Glarononyunsa CTafa, a Takke BbICOKOrO KayecTsa
msAca. OnTMMasnbHas TeXHONOMMA BbipalMBaHKA UbINAAT AO/MKHA 0b6ecneunTb HOPMATVBHYIO XMBYK Maccy B 7 LHeN,
KoTopas JOJIXKHa COCTaBNATb MUHVMYM 4 XKIMBble MacCbl MPU NocagKe.

MpuHUMnbI

LUbinnATa nocne BbiBoAa [OMKHbI OTMPABAATbCA B OpPOMNIEPHOE XO3ANCTBO Kak MOXHO ObiCTpee, a TakXe LOJIXKHbl
Heme[NeHHO NOyYnTb JOCTYN K KOPMY. IM Heobxoaumo npeaocTaBuTb ONTUMAarbHble OpyaepHble YCIoBUA, KOTOpble
LOJIXKHbl YAOBNETBOPATb BCe (U3MONOrnyeckre U KOpMoBble MOTPeGHOCTU. DTO obecrneunBaeT paHHee pas3BUTUE
noTpebrieHns KopMa M BOAbl, HOPMAanbHOE Pa3BUTME KULIEYHMKA, @ TaKXKe APYrvX OpraHoB, pa3BuTMe CKeneTa AnA
noaAepKaHuA PocTa MbllLeYHOW MacChbl B MEPUOA BCEro NpoLecca BblpallyiBaHU.

BctynneHue

B nepBble 10 AHEN M3HW LbIMJeHKa NPOVCXOAUT Mepexof OT MUKPOK/MMaTa BbIBOLHOO WKada K OKPyKalowmm
YCNOBUAM GPOINIEPHOro NTUYHKKA, @ TaKXKe 3HaUMTeSIbHble N3MEHEHUA B UCTOYHVKE 1 CMOCO6e NOoMyYeHUA NuTaTenbHbIX
BELLECTB LibIM/IEHKOM.

Ha nocnepHei ctagnm nHKy6auum 1 cpasy nocse BbiBofa LibIMIEHOK NOJTyYaeT Bce HE0OXoaMMble NuTaTesbHble BeLecTBa
13 xenTKa. Mocne NprbbITUA B XO3ANCTBO LbINIEHOK HaUYMHAET MoJyyaThb BCe NUTaTeNbHblE BellecTBa U3 Kopma B dopme
NMPOCEAHHON KPYMKM UM MUHU-TPaHysbl 13 aBTOMAaTUYECKNX KOPMYLLEK, a TakXe C pacCTeNleHHONW Ha nony bymaru ¢
KopMoM. MUKpOKNMMaT paHHEero Bo3pacTta (TemnepaTtypa, OTHOCWUTENIbHasA BAXHOCTb, MOACTUSIKA, AOCTYN K Boge U
KOPMy) AOKeH NMO3BONWTb LbIMAEHKY aAanTypoBaTbCA K HOBbIM YCJTIOBUAM Kak MOXHO GblCcTpee, YToObI LibINfeHOK Havan
aKTVBHO NOTPebnATb KOpM 1 BoAy. B nepBoe Bpemsa nocsie BbIBOAa OCTAaTOUHbIN »KENTOK ABNIAETCA CBOEro POAa 3anacHbIM
pe3epBOM aHTUTEN U MUTATENIbHbIX BELECTB JO MOMEHTA MOABMEHMA KOpMa. Mpy 3TOM Ba)KHO, UTOObI LibINEHOK Hayan
nosyyaTb KOPM HemeAseHHO nocsie nocafku. HapylleHre TeXHONOrMM HauyasbHOro rneprofa BbipallMBaHuA BeAeT K
CHVKEHUIO O HOPOAHOCTY MOrOOBbA, 3aMeINIEHNI0 POCTA, YXYALLEHNIO KauecTBa MfACa U XapakTepucTrK bnarononyuus.

Kak npaBuno, ecnu ctafo XopoLio CNpaBuiocb C NEPEXOLHbIM NEPUOAOM OT MHKYO6aTOprA B OPOMNEPHbIA NTUYHUK C
YUYETOM TOro, UTO MUKPOKIMMAT Y MUTATeSIbHOCTb KOPMa Haxo4ATCA Ha OMTUManbHOM YPOBHe, XMBaA Macca B 7 AHel
[OJI>KHa COCTaBATb MUHUMYM 4 XMBbIX MacCbl CYyTOYHOIO BO3pacTa.

AHanus 6pownepHbIX NokasaTenen cTabunbHO AEMOHCTPUPYET, UTO NP XKMBOW Macce B 7 fHEN, COCTaBNAIOLEN 4 XIBble
Macchl LibINJIeHKa B ieHb MOCaAKN U/UNW HUXKE STOTrO 3HaUYeHMA, NoKasaTeny OTXOAa HUXKe, a GponnepHblie nokasaTenu n
KauyecTBO MACa BblLLe.

I pyraa nonesHas undopmauus

MocTtep Aviagen: llepsbie 24 yaca

Moco6ue Ross: bpolinepHas mexHonoaus 0ns docmuxxeHus 6osee HU3kol y6oliHoU
XKugoU maccel.

el BpoiinepHoe nocobrie How To 1: Kak opeaHuzosame 6pydepHoe Kosbuyo
BpoiinepHoe nocobrie How To 2: Kak cnnaHupogame nmuyHuk 0515 6pyoepHo20
nepuooa

BpoiinepHoe nocobrie How To 3: Kak usmepame memnepamypy u omHocumesbHyto
8/1aXKHOCMb

BpoinepHoe nocobue How To 4: Kak oyeHusams HanosiHeHue 306a




CMNPABOYHUK MO BbIPALLMBAHUIO BPOUJTIEPOB ROSS: TexHonorus sbipalyvsaHuis

KauecTBO ubIinnAaT n 6ponnepHan NpoayKTUBHOCTb

MpON3BOACTBEHHbIE MOKAa3aTeNy B KOHLE 6poiiepHoOro Typa 1 NpubblIbHOCTb MPOM3BOACTBA 3aBUCAT OT YMEHWUA
obpalyaTb BHUMaHWE Ha AeTany B TeYeHre BCEro Npou3BoACTBEHHOMO LKA, 3TO BKOYAeT 3GOEKTUBHYIO TEXHONIOTUIO
COAiEPKaHVSA POAMUTENIbCKOTO MOro0oBbs, dPPEKTUBHYIO TEXHOMOTMIO MHKYGALMI, a TaKKe 3G HGEKTUBHYIO TPAHCMOPTUPOBKY
B XO3SIMICTBO LbIMJIAT, KOTOPbIE VMEIOT BbICOKOE KAaueCTBO 1 OQHOPOAHOCTb.

KauecTBo UbINAAT 3aBUCUT KaK OT B3aMMOLENCTBUA TEXHONOrNMN cofepKaHnA poanTesibCKOro noronoBbA, 340P0BbA U
3¢¢EKTVIBHOFO KOpMNeHNA poanTeSIbCKOro NorosioBbA, Tak U OT TEXHOJIOTUN VIHKy6aLI,I/IVI. I'Ipm ONTUMANbHOW TEXHONOMNM
LbIN/1€HOK BbICOKOIo KayecTBa ABNAETCA XOPOWWM HayasioM AnAa ycnewHoro 6p0171nepHoro nponsesoacCTBa.

MnaHnpoBaHune

3annaHV|posaHHy}o naty, BpemA ﬂpl/l6bITl/I$| N KOJIN4eCcTBO UbINNAT H606X0)J,I/IMO 3a6narospemeHHo o6cy>K,anb C
NOCTaBLYMKOM. DTO NO3BOAUT BOBpPEeMA NOAroTOBUTb NTUYHNK N OPraHM30BaTb Pa3rpys3Kky UbIiNaAT Tak, yTOoObI ocyLecTBnTb
ee Kak MOXXHO 6|>|CTpee.

KonnyecTtBo UbINAAT NPy NOCaAKe 3aBUCUT OT:

«  MeCTHOro 3akoHopdaTeNbCTBa

«  cneundrKaLMn OKOHYATENIbHON NPOAYKUMM

«  pa3mepoB NTUYHMKA 1 MApaMeTpoB 06opyLoBaHMSA

Mocapka 6poinepHOro cTafia fo/MKHa ObITb 3amjlaHMpoBaHa TakMM 06pa3oM, YTOObI MpefenbHO COKPATUTb PasHULY
B BO3pacTe W/WNv MMMYHHbIA CTAaTyC UCXOLHbIX POAUTENbCKMX CTaf. TO MO3BONMT ONTMMU3MPOBATb OAHOPOAHOCTb
6poiinepHOro noronoBbA. VaeanbHbiM ABNAeTCA GpONNepHOe CTado, MOyYeHHOEe OT OAHOrOo POAWTENIbCKOro CTaja.
CnepyeT n3beraTb CMeLWVBaHUA LbIMAAT OT POLUTENbCKOrO MOronoBbs, KoTopoe Mosioxe 30 Heaenb, € UpInaATaMmmn ot
pPOAUTENbCKOTO MOronoBbsA, KoTopoe cTaplie 40 Hepenb. LibinnAaT oT MonoAoro poguTenbckoro noronosbsa (Monoxe 30
Heflenb) peKOMeHAyeTCA NomellaTb B OTAENbHY0 6pyaepHYto 30HY 1 NPefoCTaBUTb UM [OMONHUTENbHBIA KOPM 1 BOAY, a
TaK>Ke, eI BO3MOXHO, 6osiee BbICOKYI0 TemnepaTypy (Ha +1°C Bbllle peKoMeH0BaHHON TeMnepatypbl B Tabnuue 2.3),
ueM LbInasaTam oT 6osiee B3pOCSIOro pPOANTENIbCKOrO NMOrosioBbs. B X035MCTBE, rAe yCTaHOBNEHO BbIBOAHOE 060pYIOBaHME,
pekoMeHAyeMble yCII0BUA COePKaHUA B OpyAepHbIi NepMog MOryTHEMHOIO OTIMYATbLCA OT PEKOMEHAaLWIA, TPUBEAEHHbIX
B f@AHHOM CMpPaBOYHMKe. B 3Tom cnyyae Heob6XoanMO 06paTUTLCA K MHCTPYKLUMAM MPOU3BOANTENSA 060PYA0BaHUA.

BakumHauma poauTenbCKOro MOrofioBbA AOMKHA CO3AaTb MaKCMManbHY 3alUTy UbINAAT C MOMOLLbIO MaTEPUHCKMX
aHTuTen 1 3G PeKTUBHYIO 3aLnTy 6POIAIEPHOro NOrooBbA NPOTUB 3a60NeBaHWNIA, CHUMKAIOLLNX YPOBEHb MPOAYKTUBHOCTM
(nHdekunoHHana OypcanbHaa 6GonesHb, aHeMuA NTWUL U PeoBUpYC). TpebyeTca MonyunTb NporpamMmmy BakLUHaLUW
poAuTenbCKOro cTaga, Ytobbl MeTb 06LLee NpeAcTaBsieHNE O 340POBbe OPONIEPHOIO MNOroI0BbA.

NHKy6aTOpUin 1 TPaHCNOPTHBIN OTAEN AOMKHbI 06ecneunTs cnegyollee:

«  BceubinnaTta nonyumnnm Heobxo[Mmoe KONMYeCTBO BakLMHbI B peKoMeHAO0BaHHOW fo3e 1 dopme. BakuyHauma AomkHa
OCYLLEeCTBATLCA TONbKO MOArOTOBAEHHbIMM CeLManmcTamu C UCNonb3oBaHNeM pekoMeHAyemoro o6opynoBaHus.

+ [locne copTMpoOBKM MO MOJY M BaKLMHALMM LbINAATa HaXO4ATCA B 3aTEMHEHHOM MOMELLEHNN C KOHTPOMPYEMbIM
MUKPOKIMMATOM; 3TO MO3BONUT LbINAATaM YCMNOKOUTbCA Nepes TPaHCMOPTUPOBKOW.

«  UbinnAaT rpy3art ona otnpaBky Yepes Nnorpy3oyHble OTCEeKM C KOHTPOMMPYEMbIM MUKPOKINMATOM B MOArOTOBJIEHHbIE
rpy3oBukn (Puc. 2.1) ana TpaHCNOPTUPOBKM B OponepHble XO3sMCTBa.

«  Bpemsa npubbiTvAa UbINAAT B XO3ANCTBO COMNacoOBaHO 3apaHee Tak, YToObl Kak MOXXHO BbICTpee pasrpy3nTb U NOCaanTb
UbINAAT B NTUYHUKN.

+ B pervoHax c apknm KnnMmaTtoM WAu Npu OTCYTCTBUM aBTOTPAHCMOPTA C KIMMAT-KOHTPONEM MepeBO3KY LbIMAAT
Heo6x0AMMO MNaHNPOBaTb TaK, YTOObI MPMBO3UTb LbINAT B XO3ANCTBO B CaMOe NPOXJIafHOe BpemMs CyTOK.

Puc. 2.1: TUNMYHBIN aBTOTPAHCMOPT C KOHTPOMMPYEMbIM MUKPOKIVMATOM NS NePeBO3KM LibIMaAT
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Bo Bpema TpaHCNOPTUPOBKM LbINAAT:

« TemnepaTypa AomxHa ObiTb yCTaHOBfieHa TaK, YToObl KnoauyHasa TemnepaTypa UbIMAAT cocTaBnana 39.4-40.5°C.
CnepyeT OTMETUTb, YTO ANA AOCTMXEHUA AAHHON KNOAYHOW TemnepaTypbl HACTPOMKN KANMATUYECKOro KOHTPONA
MOTYT OT/INYATLCA B Pa3HbIX TUMax aBTOTPaHcnopTa.

+  MunHuManbHaa oTHocuTeNbHas BNaxxHocTb (OB) gonmkHa coctaBnaTb 50%.

«  BeHTunauua gonxHa obecneuntb MuHMMyM 0.71 Ky6. M/MUH cBexero Bo3ayxa Ha 1000 ubinnAaT. Ecnv B aBTOTpaHCcnopTe
HeT BO3[YLUHOrO KOHAMUMOHEPa U BEHTUNALNA ABNAETCA €AUHCTBEHHbIM CPEACTBOM OXJaXKAEHMA LbIMAAT, MOXeT
notpeboBaTbCA 6onee BbICOKUI PEXUM BEHTUNALNN.

KauectBO ublnnAaT
leII'IJ'IEHOK BbICOKOro KayecTtBa (Puc. 2.2) nocne BbiBOJa OOJI>KEH BbIrMAQeTb YACTbIM. OH [OJIKEH YMETb TBepAo CTOATb Ha
HOrax n Xxopowo XoauTb, ObITb aKTVBHbBIM noABUXHbIM. OH AOoJ1XKeH NMeTb NOJIHOCTbIO a6COp6I/IpOBaHHbIVI PKENTOYHbIN

MELLOK 1 3aXKMBLUMIA NMYMOK, a TakXe He umeTb gedopmauyii. LibinneHoK fonxeH n3gaBaTtb YAOBNETBOPEHHbIN MUCK.

Punc. 2.2: MNprmepbl KaueCTBEHHbIX LbINAAT

«  Ecnv upinnATam BbICOKOro KauecTsa B nepsble 7 AHeN 06eCneunTb ONTMasbHY0 6pyLepHY0 TEXHOMOT IO U KOPM BbICOKOTO
KauecTBa, OTXOA B CTaje AOMKeH ObiTb MeHee 0.7%, a XMBas Macca COrMacHO BO3PACTy JO/MKHA MMETb HOPMaTUBHOE
3HaueHue 1 6bITb OAHOPOLHON.

«  ECnv KauecTBO LbIMIAT HUXKE KeNaemoro, To MeHeaXKep GPONIEPHOro X03aNCTBa J4OSIKEH HEMEANEHHO COO6WNTb 06 3TOM
B VHKy6aTopuii 1 NpefocTaBUTb BCO MHPOpMaLmio o npobneme.

«  Ecnwv ycnoBus xpaHeHus UbINAAT B MHKY6aTopuUK, BO BPeMs TPaHCNOPTUPOBKM B XO3AACTBO UNU B 6pyaepHbIi nepuog 6biin
HeyAO0BNETBOPUTESbHBIMY, KAUECTBO LbINAT BYAET elle HXKe.

«  lnaHunpyiiTe nocaaKy TakK, YTo6bl yMEHbLINTL GU3MOTOTMUYECKYI0 U UMMYHHYHO
pasHuuy mexgy upinaatamu. Ecnvm Bo3moXHo, ncnonb3yiTe o4HOBO3pacTHOe
pOAUTENbCKOE MOrosioBbe.
/ «  XpaHuTe 1 NnepeBo3uTe UbINAAT B YCNOBUAX, He JONYyCKaoLWmx 06e3B0KNBaHNSA 1
APYrux TUMOB CTpecca.
— - lNoppepxuBaiiTe BbICOKME CTaHAAPTbI MUrVieHbl Y 6103aLWnTbl B MHKY6aTopun v
BO BpeMmsi TPAaHCMOPTUPOBKN.

bpownnepHaa TexHonorus
MoaroTtoBKa x03AMCTBa

buo3zawuma

OTaenbHble niowaaKky AOSKHbI coflepaTb OpoiiepHOe MOrofioBbe OAHOro Bo3pacTa (TO eCTb, Ha HUX [OKeH
NPUMEHATbLCA NPUHUMN "NYCcTO/3aHATO"). BakuMHauma n nporpamma MbiTba Y Ae3UHPEKUN HAMHOTO TpyaHee U MeHee
3¢deKTUBHBI HAa MHOFOBO3PACTHbIX MOWaAKax, rae 6onblie pricka NOABMEHUA NPO6NeM, CHUXKAOWKX 6POMNepHYIo
NPoAyKTUBHOCTb.

MTUYHUKK, TEpPPUTOPUIO, MPWIEralWyl K MNTUYHMKAM, U BCce OOOpyLoBaHME HeOo6XOAVMMO TLATENbHO MbITb U
ne3vHouumposathb (Puc. 2.3) nepes nprBo30M NOACTUIOYHOrO MaTepurana 1 ubliniat (cM. cnncok B Tabnuue 2.1 n Pasgen
300posbe u buozawjuma). Takum 06pa3oM, HeobXoAMMO pa3paboTaTb TaKyl TEXHOMOMMYECKYI0 CUCTEMY, KOTopas He
[JOMYCTUT MPOHUKHOBEHUs BO3OyauTenel 3aboneBaHnii B NTUYHUKN. Becb TpaHCnopT, obopynoBaHve U foau nepeq
BXO[OM B XO3ANCTBO TaKe JOKHbl MPOnNTY Ae3nHbeKuuio.
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Ta6bnuua 2.1: CNMCoK MeponpuATUIA MO MbITbio 1 Ae3VHbEKL MM Nepes NPUBO30OM LibINAT.

30Ha Dewncreua

«  Bblav N1 NONHOCTbBIO 3aKOHYEHBI MbITbe, Ae3nHbEKLMA 1 dymurauma
nomeLleHni gna Ntuubl u obopynosaHWA?

«  Bblav 1 nonyyeHbl pe3ynbTaTbl OLEHKN KauecTBa MbITbA 1 Aie3nHbEKLMM
(KMA®AHM/canbmoHenna)?

«  Bbiav N1 3GpPeKTUBHO YHUUTOXKEHDBI OTXOLbI MOC/IE MbITbA U

MomelyeHuns c nTuuen

aesvHbekunn?
«  Bbuiv nu BbIMBITEI U NPOAE3NPULINPOBAHBI BHELLIHVE NMOBEPXHOCTA
NTUYHUKOB?
«  BbUIv 11 BbIMbITHI TEMJION BOAOW MOA AaBJIEHEM BHELIHNE GETOHHbIE
YnuuHas Tepputopus
LOPOXKN?

«  Bbina nu ckoleHa TpaBa 1 06pe3aHbl PacTeHVsi BHYTPY NeprMeTpa
X035MCTBA AN1s NpefynpexXAeHns 06pa3oBaHsA rHe3 rpbiyHoB?

«  Bbinu Ny y6paHbl, BbIMbITbI 1 NPpoAe3nHGULIPOBaHbI obuc 1

Ooduc/x03aNCTBEHHbIE 3[aHUA .
XO3ANCTBEHHbIE 3aaHNA? bbin 11 BbiIBe3eH BeCb Mycop?

«  Bbina nu caenaHa npoBepKa akTMBHOCTY FPbI3yHOB?

[Mporpamma KOHTPONA rpbi3yHOB
porp P pbisy . Bbina nv obHoBNEHA npnMaHKa B ﬂlJ.l,VIKaX-ﬂOByLI.IKaX?

«  Bblf1o N BbIMBITO 1 NPOAE3NHPULIMPOBAHO 060pYLOBaHME B X03A/CTBE?
O6opypoBaHune «  bbino nn 3anacHoe o6opyaoBaHMe NOMELLEHO B 3aKPbITbIN CKag 1an
BbIBE3€HO 3a Tepputopumio?

+  bbina nu BbiCTMpaHa BCA oaeXKAa, KOTOPY HOCUAN COTPYAHNKN B
3awumTHas opgexxaa NTUYHMKaX C NTULen?
+  Bblav N1 BbIMbITHI Y NpoAe3nHOULMPOBaHbI pe3nHOBbIE canorn?

«  Bbin 11 3ameHeH pacTBOp Ae3nHdEKTaHTa B BaHHaxX Ansi 06yBu?

+  OrpaHunyeH nn [OCTyn B XO3ANCTBO?

«  [NpumeHsAeTca N1 NPOTOKON NOCELLEHNI XO3ANCTBA (T.e. KHUra yyeTa
rnoceLieHnn)?

MMrueHa xo3amncTBa

Puc. 2.3: MNMpumepbl 3pPeKTUBHbIX METOLOB HKO3aLUTDI

«  KoHTponb 3a6oneBaHuii C NOMOLLbIO YMEHbLUEHWA Pa3HOBO3PaCTHOCTU
6polinepHoOro NorosioBbA B Xo3ancTee. Hanbonee appeKTUBHbIN NpuHLMN
/ npw 3ToM - "NycTo/3aHATO".
« Ob6ecneyveHre NTHLbI YNCTbIMU NTUYHUKAMN Ha BeCb GpolinepHbiii Typ.
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[TnaHuposka u N0020MoB8KAa NMUYHUKO8

Mornogble LbinaATa He CMOCOOHbI perynnpoBaTh TemnepaTypy CBOEro Tefa Ao AOCTUXKEHWA Bo3pacTa okono 12-14 gHen.
BnaronpuaTHyio TeMnepaTtypy Tena Heo6xoAMMO 06ecneynTb C MOMOLLbIO CO3AaHKA ONTUMANbHON TeMMepaTypbl BO3ayxa.
Temnepatypa nona nNpu nocafKke UbINIAT BaXKHa, TakxkKe, KaKk 1 TemnepaTtypa Bo3ayxa, No3ToMy crieflyeT npeiBapuTesibHO
HarpeTb NTUYHUKN.

MTUYHMKN HEOOXOAMMO HarpeTb MUHUMYM 3a 24 yaca A0 NPUOLITUA UbINIAT. TemnepaTypy U OTHOCUTENbHYIO BIaXKHOCTb
(OB) HeobxoAMMO CTabUnU3MpoBaTb Ha PEKOMEHAYEMOM YPOBHE AJA TOro, YTobbl co3AaTb KOMPOPTHbIE YCNoBUA AnA
ubInnAT. MlHorga 6biBaeT HEOOXOAMMO HayaTb HarpeBaTb NTUYHUKK paHee, Yem 3a 24 yaca Ans Toro, Ytobbl 3PPeKTUBHO
nporpeTb BHYTPEHHME KOHCTPYKUUM MTUYHUKA. [lepurop, Heobxoaumbli Ana Harpesa, onpefenfseTca BpemeHem ropa
npy nocagke v reorpapuryeckum pervoHoMm (PervoHbl C MUHYCOBOW TeMnepaTypon B 3MMHee BpemA TpebyioT H6onee
BJINTENbHOrO HarpeBa NTUYHNKOB).

PekomeHpyeMble NoKasaTenn MUKPOKMMaTa Npu NocajKke LbinnaAT:

« Temnepatypa Bo3ayxa (M3MepeHHas Ha BbICOTE LIbIMJIEHKA B TOUKE pa3MeLLeHNA KOpMa 1 BOAbI):
° 30°C npu BblpaLMBaHUN Ha NJIOLLAAM BCErO NTUYHMKA
© 32°C Ha Kpato 6pyfepHoro Konbua (cm.Tabnuyy 2.2)

« Temnepatypa noactuaku: 28-30°C.

« OB:60-70%.

MpriBefeHHble HOPMATMBHbIE 3HAaYeHUs Temnepatypbl 1 OB HeobXxoaumo perynAapHo MpPoBepATb A MOALepPKaHUA
O[JHOPOAHOCTM YC/IOBUI BblpalyMBaHNA Ha BCell 6pyaepHON MAoLWaAy; Npy 3TOM NyyllM UHAMKATOPOM TemmepaTypbl
NTUYHVKa ABNAETCA NoBeAeHre UbInnAT (CM. nogpasnen KoHmposs nosedeHus ybiniam).

Jo NprbbITUA UbINAAT CNegyeT pacCcTeNMTb MOACTUIIOUHbIA MaTepuan paBHOMEPHbIM CJI0eM TONLWUHON 2 - 5 cm. HepoBHbIN
C/I0M MOACTUIIKM MOXKET OrpaHnuMBaTh AOCTYN LbIMIAT K KOPMY 1 BOAE, BECTU K CHUMKEHWNIO OBHOPOAHOCTI MOrO/0BbA.
Moactunka ToNwWMHOM 5 cM npumeHsaeTca B Oonee XONnoAHbIX reorpaduryeckmx pervoHax ana 6onee 3pdekTBHOMN
N301ALMY NoNa, faxe NPpn AOMOMHUTEIbHOM HarpeBaHUM NTUYHUKA.

TakKe HeobxoaUMOo obecneunTb LbINIATaM HENPEPBIBHbIN JOCTYN K UCTOYHUKY CBEXEN YNCTOM BOAbI HA PpeKoMeHyeMOo
BbicoTe (cM. Pa3gen Bopga u Kopm). HunnenbHble NVHUM NOEHWA cnepyeT YCTaHOBMTb M3 pacyeta 12ron/Hunnens,
KOJIOKOMbHbIe MOWKM 13 pacyeTa MMHUMYM 6 nonnok Ha 1000 ronoBs. Kpome 3Toro, nepep nocagkown cnefyeT yCTaHOBUTL B
NTUYHVKE ONONHUTENbHbIE MOWKM U NOAAOHbI C BOAOW 13 pacyeTta 10 gononHuTenbHbiX nonnok Ha 1000 ronos. JInHuu
noeHua cnepyeT HaNoOMHUTb He3aA40Nro A0 NPUOLITUA LbINAAT U YAANUTb BO3AYLLUHbIE NPO6KK 13 Tpy6. Mpr NnprMeHeHnn
HUMNEeNbHOW CUCTEMbI MOEHMA MOXKHO YAannTb BO3AYLIHYO MPOOKY, ec/iv NoCTyyaTb UM NOTPACTM JIMHWUIO MOEHWA A0
TeX Mop, NOKa Ha KaXKAoM HUMMesne He NosABUTCA Karsia BOAbl. DTOT NPOLIECC TaKKe NMOMOXKET LbIniATam ObicTpee HalTu
BOAY B nownkax. lNpu ncnonb3oBaHMM KONOKObHbBIX MOUIOK HEOOXOAMMO YAOCTOBEPUTLCA B TOM, UTO BO BCEX MOMJIKAX B
6pynepHON 30He ecTb Bofa. He cneflyeT NpMMeHATb XONOAHY0 BOAY ANA NMOeHUA.

BHauane Heo6XoAMMO NPeAoCTaBUTb LbIMAATaM KOPM B GOpMe NMPOCEAHHON KPYMKM UM MUHU-FPaHyfbl Ha NMOAAOHAX
ana kopma (1 Ha 100 ronos), a Takxke Ha Oymare Tak, YToObl NOWaAb, 3aHATaA KOPMOM, COCTaBANA MUHUMYM 80% Bcel
6pynepHON 30HbI. Mpy BbIrpy3Ke LbINAAT HEOOXOAUMO caXkaTb NMPAMO Ha bymary ¢ kopmom. Ecnn 6ymara He pacnanacb
€CTeCTBEHHbIM MyTeM, cieflyeT ybpaTb ee U3 NTUYHUKA Yepe3 3 AHA UIN MO3XKe.

B nepsble 7 gHeln cnepyeT obecneynTb LbINaATam 23 yaca cBeTa B CYTKU MHTEHCMBHOCTbIO 30-40 fIloKC 1 T yac TEMHOTbI
(MeHee 0.4 NIOKC), YTO MOMOXET VM NPUBbIKHYTb K HOBbIM YCNOBMAM 1 ByfeT CTUMYNMPOBaTb NOTpebneHne KopmMa 1 Bogbl.

Mpwn ncnonb3oBaHUK GPyAEPHbIX NEePeropoAokK ANA KOHTPONA ABVKEHWUA LbINAAT B HaYasbHbIA Nepuog BbipalyMBaHua
yepes 3 fHA Nocsie NocagKky cyiefyeT NoCcTeNeHHO YBENNUMBATL OPyAepHYI0 30HY, OKPYKEHHYI0 NeperoponKkoii. Bospacr,
npy KOTOPOM peKkomeHzyeTcA ybpaTb 6pygepHoe Komblio, 3aBUCUT OT TeMrepaTypbl U TUMa KOHCTPYKUMM NTUYHUKA.
BpynepHble Konbla B NTUYHMKAX 3aKPbITOro TUna Heobxoaumo ybpaTb K BO3pacTy 5-7 fHel, HO B MTUYHUKAX OTKPbITOro
TNa OHM MOTYT OCTaBaTbCA B NomelyeHunn 10-12 gHei.

I'Ipm ncnonb3oBaHUM YaCT NN NONTOBUHDbI NTUYHWKa AnA 6pyp,epHoro nepunopa nepen CHATUEM Neperopokn 1 BbiMyCcKoOM
UblNAAT Ha BCIO miowaab NTUYHWMKaA aBTOMaTuyecKne JIMHNUN NOeHUA N KOPMNIEHUA B HE3aHATOM YacTu HEO6XO}J,I/IMO
HanoJIHNTb 1N BKJTIOYNTDb.
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«  3apaHee HarpeiTe NTUYHUK 1 CTaBUNM3MpPYITe TemnepaTypy 1 BNa)KHOCTb [0
nNpuobITUA LbINNAT.
+  Pacctenute paBHOMepHO NOACTUKY Ha ONTUMAaNbHYHO TONLMHY (2-5 cm).

/ + HemepneHHOo o6ecneybTe LbINAATaM JOCTYN K KOPMY 1 BOge.
«  YcTtaHOBUTe 23-4acOBOW CBETOBOI AieHb B NepBble 7 AHEeN.
— «  Pa3smectute fononHUTENbHbIE MOVKM N KOPMYLUKN B6NN3M OCHOBHO

CUCTEMbI KOPpMJTIEHNA N NOEHNA.

BbpyodepHeili nepuod

CyLLecTBYIOT 2 OCHOBHblE CUCTEMbI TEMMEPATYPHOTO KOHTPOSIA, MPUMEHAEMOTO B HayasbHbI NEPUOL BblpalUMBaHNA LibIMIAT:

1. ToueuHoe BbipawMBaHue (NpUMeHaAA 6pyaepHbie namnbl). [py UCNONb30BaHUM TOYEUHOTO UCTOYHUKA Tena LblnisATa
MOryT nepefiBuraTbca 6nmxe 1 Aanblue ot 6pyaepa, Bbibrpasa Hanbonee KOMPOPTHYIO TemnepaTypy.

2. BbipawuBaHMe Ha nnowaan BCero NTUYHUKA. [py nocagke Ha BCHO MOLWAAb NTUYHMKA UCTOYHKK Tenna nMmeet
6onblUyl0 MoWaAb, YTO OrpaHNYMBaEeT BO3MOMHOCTb LbINAAT NepeaBUratbcA U BblbMpaTb Gornee KOMPOPTHYIO
Temnepatypy. BblpawmBaHve Ha nnowagn BCero NTWYHMKA O3HAuyaeT, YTo oborpeBaeTcAs BeCb NTUYHWK UK
onpefeneHHasa YacTb NTUYHUKA, U LeNblo ABNAETCA AOCTUXEHEe OfHOPOLHOW TeMnepaTypbl BCEro NOMeLLeHUA 1
BCEro BO3AYLIHOMo NPOCTPAHCTBA.

CyLLecTBYIOT TakxKe Apyrue 6pyaepHble CUCTeMbl U CUCTEMbI KOHTponsA Temnepatypsbl. Cioga BXOAWUT cMCTEMA OTOMJIEHUSA
6poinepHOro NTUYHMKa NOZ NOIOM, BbIBOZ LbINIAT B 6pOinepHOM NTUYHIKKE 1 6pyfepHble CUCTeMbI BbIBOZ-BbIpaLLBaHUe.
[na paboTbl C 3TUMK cMCTEMaMU ClledyeT BbIMONHATb UHCTPYKLMUM MPOU3BOAUTENS.

HezaBrcumo oT Tvina npumeHsaemon 6pyaepHoli CUCTEMbI Lenblo AaHHOTO neprofa ABAAETCA CTUMYNALNA NOTpebneHns
KopMa 1 aKTUBHOCTM LbINAAT. [11A 3TOro KpUTUYECKN BaXKHO obecrneyeHre onTrManbHOM TeMnepaTypbl U OTHOCUTENbHOM
BnakHocTu (OB) Bo3gyxa. OnTumanbHble 6pyaepHble TemnepaTtypbl NpueoaATca B Tabnuue 2.2.

Tabnuua 2.2: Temnepatypa 6porinepHoro nNTuyHuUKa. lMocne pocTukeHMA Bo3pacTa 27 AHeN Temnepatypa AOMKHa
ocTaBaTbcA 20°C (68°F), nnbo ee MOXKHO KOPPEKTMPOBATbL B COOTBETCTBUM C MOBEAEHNEM NTULbI. TeMnepaTtypa nprisefeHa
c yuetom OB 60-70% po Bo3pacta 3 gHA 1 OB 50% nocne sToro.

TemnepaTtypa npv TOUEUHOM BbipaLLMBaAHNN
Bospacr TemnepaTypa npu °C (°F)
™ BblpalBaHUM Ha nnowaan Kpai1 6pyaepHoro 2 M oT 6pyaepHoro
Bcero nTuyHmKa °C (°F) orpaxzaeHus orpaxaeHus
(R) (B)
CyTKM 30 (86) 32(90) 29 (84)
3 28 (82) 30 (86) 27 (81)
6 27 (81) 28 (82) 25(77)
9 26 (79) 27 (81) 25(77)
12 25 (77) 26 (79) 25(77)
15 24 (75) 25 (77)
18 23 (73) 24 (75)
21 22 (72) 23(73)
24 21 (70) 21 (70)
27 20 (68) 20 (68)

ToyeyHoe sbipaujusaHue

MnaHnpoBKa NTUYHMKA MPU TOYEYHOM BbipaLMBaHMM, NPU KOTOPOM B KaxJoM OpyaepHOM Kofblie HaxoguTCA OKOMo
1000 ronoBs UbINIAT B CyTOYHOM BO3pacTe, NokasaHa Ha Puc. 2.4. LibinnATa nomewaloTca B 30HY pazMmepom 5 x 5m (25m2) n
HayanbHasA NIOTHOCTb NOCaAKU cocTaBnsAeT 40 rofios Ha 1 M2, Ecnv Heo6XoArMO YBENNUNTD MIIOTHOCTb NOCaAKK, cnefyeT
TaK>Ke YBeJIMUNTb YMCNO KOPMYLLIEK 1 MOWOK, a TakKe MOLHOCTb OpyfepHOro HarpeeaTens.
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Puc. 2.4: TunuyHaa nnaHNUpoBKa NTUYHUKA NPU ToYeyHOM BblpawmsaHmm (1000 ronos)

T®
T
r®
T
M@
OBO3HAYEHNA
80% 6ymarun
Bpynep
. ABTOMAaTHUYECKNE KOPMYLLKM
o HvnnenbHaa nMHWA NnoeHna
M@
o S MwuHun-nonnka
N
@
2m 2m
i A
X 5m 7

IMpr NCNonb30BaHUM AAHHOW CUCTEMBbI BbIpaLLMBaHUA Ha Puc. 2.4 1 Puc. 2.5 1eMOHCTPUPYIOTCA TeMMepaTypHble 30HbI BOKPYT TOYEYHOTO
6pyaepa. ITv 30HbI NOMeyeHbl 6ykBamu A (kpai 6pyaepa) n b (2 m ot Kpaa 6pyaepa). B Tabnuue 2.2 npuBofATcA AnanasoHbl ONTUMaNbHOMo
TeMnepaTypHOro pexrima Ansa Kaxgon 30oHbl. [pu ycTaHoBKe namn 1 GakTUUeCKUX TEMNEePaTYPHbIX HACTPOEK HEOOXOAMMO BbIMOMHATD
WHCTPYKLUW N3roToBrTENA 060pyAOBaHMA.

Puc. 2.5: ToueuHoe BblpallviBaHNe - TEMMNepaTypHble 30Hbl

Bbpyaep
2Mm 2Mm OBO3HAYEHUA
A - Kpali 6pyoepa
b -2 m om Kpas bpydepa
b A A b

BolpawusaHue Ha niowadu 8ce2o NMUYHUKA

Mpu BblpalwMBaHUM Ha BCel MioWaaM B MTUYHMKE He CO3[alTCA 30Hbl C Pa3HbIMM TemrepaTypHbIMU pexrmamu, faxke npwu
NCMOMb30BaHNM LONONMHUTENbHBIX GpyAepHbIX HarpesaTeneir. OCHOBHON WCTOUYHMK Temna Mpy UCMOMIb30BaHWW LaHHOW CTCTEMbI
MO>KeT 6bITb NPAMbBIM U HEMPAMbIM (MCNONb30BaHMe HarpeToro Bo3ayxa). Mpr 3Tom AnA BbipalMBaHUA Ha NOLWaAmM BCero NTUYHMKa
BCe 6onee NonynApHbLIM CTAaHOBUTCA UCMONb30BaHME TemnnoobmMeHHNKOB (Puc. 2.6). TenI006MeHHVKM SKOHOMHbI B MCMONb30BaHN
3NEKTPO3HEPrum 1 6onee 3dGeKTUBHbI C TOUKNU 3PEHUA KOHTPONA MUKPOKIMMaTa. Cxema BblpaluBaHMA UbIMAAT Ha NAOWAAM BCErO
NUYHKKa NpmuBegeHa Ha Puc. 2.7.

Puc. 2.6: MNpumep TennoobmeHHKKa

2018 23



CNPABOYHUK MO BbIPALLMBAHWUIO BPOMJIEPOB ROSS: TexHoNoruA BbipaLmBaHuna

Puc. 2.7: TunnyHaa nnaHMpoBKa NTUYHMKA ANA BblpaLLMBaHWA UbIMAAT Ha BCel nnowaam nona (1000 ybinnaT)

./_\ ./_\
OBO3HAYEHUA
° d 80% 6ymaza
. A Kue Kopmy
HunnenvbHas nuHus noeHus
.> MuHu-nounka
o o
2m 2m
> >
< N
< >

Mocapka ubinaaT

o NpnbbITUA UbINAAT HEO6X0ANMO CAenaTb NOCNEAHION NPOBEPKY HANNUYNA KOPMa 1 BOAbI BO BCEM MTUYHIIKE.

Mocne NpubLITUA LbINAAT CnefyeT pasrpyxatb ObICTPO, OCTOPOXHO M PaBHOMEPHO HEMOCPEeACTBEHHO Ha Oymary
B OpyaepHoi 30He (Puc. 2.8). Yem ponblue upinnATa HaxoAAaTcA B KOpoOKax mocne BbIBOAA, TEM Bbille PUCK KX
06e3BOXKMBaHUA. DTO BeAET K MOBbILEHNIO OTXOa B paHHEM BO3PACTe U CHUXKEHWIO POCTa B 7 [HEN, @ TaKXKe YMeHbLUEHWNIO

XKMBOW Macchl Npu 3aboe.

nyCTbIe KOpO6KI/I nocne pasrpysku ubiniAaTt cneayet HemeasneHHO BbIHECTU 3 NTUYHUKA.

Puc. 2.8: Pasrpy3ka ubinnar

Mocne pasrpy3kn UbIMAAT WX clegyeT OCTaBUTb B MOKOE Ha 1-2 Yaca ¢ Tem, YTo6bl MO3BOSIUTb UM MPUBbIKHYTb
K HOBOMY OKPYEHUI0. 3aTeM HeobXOAMMO MPOBEPUTb MUKPOKIMMAT B MTUYHUKE, @ TakkKe ybeauTbcs, UTo BCe
UbINJIATA MMEIOT JOCTYN K KOPMY 1 BOZE (pacCTosiHME OT o60ro LibIMieHKa o KopMa 1 BOAbl HE LOSIXKHO NpeBbILaTh
1 m). Mocne 3Toro B ciyyae HeOOGXOAMMOCTM CleflyeT MPOBECTU KOPPEKTUPOBKY MapaMeTpoB MUKPOKIMMATa 1

obopypoBaHusa.
I +  Pa3rpysutb UbIMAT HenocpeACTBEHHO Ha Gymary B GpyfepHOIi 30He.
«  OtperynupoBaTb 060pyaoBaHue Tak, YTOObI LibiNiATa MMenn JOCTYN K KopMy U
Boge.
/ «  OcTtaBuTb LbINAAT Ha 1-2 Yaca c 4OCTYNOM K KOPMY U BoAe.
—t «  TpoBepuTb KOpM, BoAy, TEMMepaTypy 1 BNaXKHOCTb Yepes 1-2 yaca nocsne NocagKm u
I Npyi HEO6XOANMOCTI CAeNaTb KOPPEKTUPOBKY NapameTpoB MUKPOKIMATA.
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Kon-rrponb MUKpokKnanmarta

BnaxHocme

OTHocuTenbHaA BNaxHocTb Bo3ayxa (OB) B BbiBOgHOM LWKady B KOHLe mnpoLecca UHKy6aumm AOCTaTOYHO BblCOKa (OK.
80%). OB B NTUYHUKAX C CUCTEMOW OTOMNIEHUNA BCErO MTUYHUKA, OCOGEHHO NPU UCMONb30BAHUM HUMMNENbHbIX MOWUJIOK,
MO>KeT COCTaBNATb HMXe 25%. OB B NTUYHMKax C Hanbonee 4acTo Ncnonb3yembim 06opyfoBaHMeM (TouyeuHble 6pyaepsbl,
KOTOpble BbIAENAIOT Bflary B KauecTBe MOOOYHOrO MPOAyKTa B pe3ysibTaTe CropaHusa TOMMBa, KONOKOJbHbIE MOWSKA C
OTKPbITON MOBEPXHOCTbIO BOAbI) OObIYHO BbilLE KPUTUYECKOTO YPOBHA - 0KoMo 50% 1 6onee. Ona CHUXeHUA cTpecca
npu nepeBoe LbINAAT U3 UHKy6aTopa ypoBeHb OB B mepBble 3 AHA AO/mKeH cocTaBnATb 60-70%. Mpu cobniogeHun
ONTMMAasIbHOrO YPOBHA BAAXKHOCTM LbINNATa MMET MEeHbLNIA PUCK 06€3BOXKUBAHUA 1, Kak NpaBuio, JocTuraT bonee
BbICOKMX Pe3yNbTaTOB B HaYyallbHbI/ MEPUOA BblpaLiBaHWA.

3HayeHne OB B GpoOMIEpPHOM NTUYHMKE [OMKHO KOHTPONIMPOBATLCA €XEeAHEBHO C MOMOLLbO rmapomeTpa. B nepsyio
HeZenio BblpalymBaHua npu cHkeHny OB meHee 50% BO3AyX B MTUYHMKE ByAeT CyxvM U 3anbiieHHbIM. Libinnata npu
3TOM HauHyT TepATb Bnary u OyayT uMeTb NPeApacnonoXeHHOCTb K pecnnpaTopHbiM 3aboneBaHnaM. OTo OyfeT Takxe
OKa3blBaTb OTpurLaTeNbHOe BAAHME Ha BpoliniepHble nokasaTtenu. B Takmx cnyyaax cnepyet NPUHATb KOpPeKTUpytoLue
mMepbl 4nd ysenuuexmsa OB.

Ecnm B NTWYHMKE YCTAHOB/EHbI BO3AYLIHO-KanesbHble COM/a BbICOKOTO AaBieHua (TymaHoobpasyloLirie yCTaHOBKM
W MENKOAUCNEPCUOHHbIE PACTbIUTENN) AA YBNAXKHEHUA BO34yXa MPW BbICOKOWN TemnepaTtype, 3To obopyaoBaHve
MOXHO MpPUMEHATb Ana yeenuueHus OB Bo3ayxa B GpyaepHblin nepuog. Kpome 31oro, OB MOXHO MoBbiWaTh C
MOMOLLbIO MOPTATVBHOTO YBMAXHUTENS PIOK3aUHOrO TWMa, KOTOPbLIA MO3BOMIAET HAHOCKUTb BOAY Ha CTeHbl B ¢popme
MeNIKOANCNEPCUOHHOIO Crpesi.

B nepuop pocta ubinnaT HopmaTtreHasa OB cHuxaeTca. Boicokana OB (cBbiwe 70%), HauMHas ¢ Bo3pacTa 18 aHeln, BegeT K
HaMOKaHVI0 MOACTUIIKM M CBA3AHHBIM C 3TM Npobnemam. Mo Mepe pocTa »KMBOI MacCbl 6pOIIepPHOro NOrosoBbA YPOBEHb
OB MO>HO KOHTPONMPOBATb, MCMOJb3yA CUCTEMY BEHTUNALUN 1 oTonneHus (cMm. Pasgen [TmuyHUK u Mukpoknumam).

B3zaumoceaze mexdy memnepamypoli U 8/1aXXHOCMbIO

Temnepatypa, KOTOPYIO YyBCTBYET XMBOTHOE, 3aBMCUT OT TeMrnepaTypbl Mo cyxomy TepmomeTtpy u OB. Bce XnBoTHble
TepAIoT TENSIO NOCPEACTBOM UCMAPEHNA Barn Yepes pecrnmpaTopHble OpraHbl, a TakKe yepes Koxy. [pu 6onee BbICOKON
OB noTeps Tenna yepes ncnapeHne MeHbLLe, TemnepaTypa, olyLiaemas LibiNieHKoM, (TemnepaTtypa, KOTOpyio 4yBCTBYeT
LibINNIEHOK NPW onpefeNieHHON TemnepaTtype Cyxoro TepmomeTpa) Bbllwe. Huskaa OB cHukaeT owylaemyto Temneparypy,
TO eCTb, NP HU3KoM OB HeoOXOANMO COOTBETCTBEHHO YBENNUMBATL TEMMEpaTypy CyXoro TepmomeTpa.

Tabnuua 2.3 unniocTprpyeT B3anMocBA3b mexay OB n owyuwaemoin Temnepatypoi. Ecnm OB He coBmapaeT ¢
HOPMAaTUBHbIM 3HAUYEHMEM, TEMMNEPATYPyY B MTUYHKKE Ha BbICOTE LibINIAT HEO6XOAMMO OTKOPPEKTMPOBATb B COOTBETCTBUM
C NokasaTenamu, npriBefeHHbIMK B Tabnuue 2.3.

Tabnuua 2.3: MpuHLMNbI ONTUMaNbHOW TemnepaTypbl CYXOro TepMoMeTpa npu pas3Hbix 3HaveHuAx OB. Temnepatypa
CyXoro TepmomeTpa npu ontumanbHon OB ansa onpeneneHHOro Bo3pacTta nokasaHa KpacHbIM LIBETOM.

Temnepatypa cyxoro Tepmometpa npu OB%
Bo3spacr (n) °C (°F)
40 OB% 50 OB% 60 OB% 70 OB%
CYTKN 36.0 (96.8) 33.2(91.8) 30.8 (84.4) 29.2 (84.6)
3 33.7(92.7) 31.2(88.2) 28.9 (84.0) 27.3(81.1)
6 32.5(90.5) 29.9 (85.8) 27.7 (81.9) 26.0 (78.8)
9 31.3(88.3) 28.6 (83.5) 26.7 (80.1) 25.0(77.0)
12 30.2 (86.4) 27.8 (82.0) 25.7 (78.3) 24.0 (75.2)
15 29.0 (84.2) 26.8 (80.2) 24.8 (76.6) 23.0(73.4)
18 27.7 (81.9) 25.5(77.9) 23.6 (74.5) 21.9(71.4)
21 26.9 (80.4) 24.7 (76.5) 22.7 (72.9) 21.3(70.3)
24 25.7 (78.3) 23.5(74.3) 21.7 (71.1) 20.2 (68.4)
27 24.8 (76.6) 22.7 (72.9) 20.7 (69.3) 19.3 (66.7)

*Pacyemel memnepamypsl cOenaHel no ¢opmyne 0-pa Mankoma Mumyenna (LlomnaHockul cenbckoxo3AalicmeeHHbIl
KOJ1/1€0X).

Mpv niobom Bo3pacTe cTafja ciiedyeT HabfogaTb 3a MoBefdeHMEM LbIMJAT, KOTOPOe YKasblBaeT Ha TO, HACKOJIbKO
onTUMarnbHa TeMnepatypa s noronosbs (cM. Pasgen HabnodeHue 3a nosedeHuem ybiniam). Ecnv nosefeHune LpinasT
YKasblBaeT Ha TO, YTO VM XOJIOAHO WM apKo, TemrepaTypy NTUYHMKA HEOOXOLMMO OTKOPPEKTMPOBATb HOSKHbIM
obpazom.
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Benmunayusa

B 6pynepHbI nepriog Heobxoamnmo obecneuntb BEHTUNALMNIO 6e3 CKBO3HAKOB:

«  AnA nojjep)kaHua onTUManbHOro YpoBHsA Temnepatypbl 1 OB.

«  pnAa obecneyeHnn 3dpPpeKTUBHOrO BO3AYyX00OMeEHa C LeNiblo yaaneHus U3 NTUYHNKA BPEJOHOCHbBIX ra3oB; Hanpumep,
yrapHoro rasa (M3 MacnAHbIX/ra3oBblX MPUOOPOB OTOMMEHNA, HAXOAAWMXCA B MTUYHUKE), YINEeKUCIoro rasa u
amMMMaKa.

Takke 3GbeKTUBHO YCTaHOBUTb MUHMMAMbHBIN PEXMM BEHTUNALMM, HauMHAA C CYTOYHOrO BO3pacTa, KOTopbil obecneunt
MPUTOK CBEXKEro BO3fyxa B YacCTble U perynspHble NHTepBanbl BpemeHu (cM. Pasgen lMmu4Huk u Mukpoknumam). Kpome
TOro, ANA MOALEPKaHUA KauyecTBa BO3[yxa Ha YPOBHE MTWLbl MOXHO MCMOSb30BaTb BEHTUAATOPbLI ANA CMeLUUBaHNA
BO3AYyXa.

Ecnu Heobxofumo cpaenaTb BblbOp, TO 3HauyeHMe OMTWMaNbHOW OGpyAepHON TemnepaTypbl JOMKHO ObiTb 6onee
MPUOPUTETHBIM, UEM BEHTUAALMUA 1 BO3LyX006MeH. Monogble LbinifTa, 0CO6eHHO OT MOMOAOIO POAUTENIbCKOTO CTaAa,
6osblie NoABEPXKEHbI NEPEOXIAKAEHNIO, BbI3BAHHOMY [IBV>KEHMEM XOJIOAHOrO BO34yXa; CliefjoBaTeNibHO, GaKkTnyeckas
CKOPOCTb BO3[lyXa Ha YPOBHe nona JomkHa 6biTb MeHee 0.15 M/CeK UNM Kak MOXHO HIXE.

Konmpone memnepamypel u OB

3a Temnepatypoit 1 OB Heob6xo[MMO perynapHo HabnoaaTb: MUHUMYM, iBa Pa3a B [leHb B NepBble 5 AHeN 1 exeJHEeBHO
nocne atoro. CeHcopHble AaTUMKU TemnepaTypbl 1 BNaXKHOCTM NPy aBTOMaTUYeCKol CrcTemMe HeOOX0AMMO YyCTaHaB/MBaTb
Ha BblCOTE NTMLbI, MaKcUMyM - 30 cM Haj ypoBHem nona (Puc. 2.9). latumku cnepyet pacrnonaraTb B 2 M OT 6pyaepHon
rpaHuLbl, a MPW BblpalMBaHWM Ha MNOWaAN BCEro NTUYHMKA HEOOXO[MMO YCTaHOBUTb MUHMMYM 2 PaBHOMEPHO
pacrnono)eHHbIX JaTuMKka B KakgoM NTUYHMKe. CeHCopbl peKoMeHAyeTCA YCTaHOBUTb B TOUKaX, HEAOCTYMHbIX A1A NTULbI
1 BHE NHUW TeMnna, BbleNAeMOro HarpesaTebHbIM NPMOGOPOM Af1A TOro, YTOObl HE AOMYCTUTL HETOUYHOCTU N3MEPEHU.
JTa c1CTemMa KOHTPONMpPyeT MUKPOKIIMMAT B MTUYHMKE, NCMOMb3yA CpeAHee 3HauYeHne Noka3aHUii CEHCOPOB.

Takxe crefyeT MCnosib30BaTb OOblYHbIE TEPMOMETPbI AN JOMOSHUTENIbHOW MPOBEPKM TOYHOCTU IN1EKTPOHHbIX
CEHCOPHbIX [ATUMKOB, KOHTPOMPYIOLMX aBTOMATUYECKyl0 CUCTeMy. PekomeHayeTcss MpOBOAUTb KannbOpOBKY
aBTOMATMYECKNX CEHCOPOB MUHMMYM Pa3 B KaxKA bl OpONepHbIn Typ.

Puc. 2.9 I'IpanmbHoe pacnosioxKeHne CEHCOPHbIX AaTYMKOB TeMMNEpPaTypPbl N BJIaXXHOCTU

120M

*: ceHcop

«  O6ecneubTe ypoBeHb Bna)KHOCTN 60-70% B nepsbie 3 AHA 1 Bbiwwe 50% B
ocTaBLLIMIiCA GpyaepHbIn nepropg (Ao Bo3pacTa 10 gHen).
+  Temnepatypa - Kputnueckun pakTop B 6pyaepHbIii neproa ana CTuMynaumm
aKTUBHOCTU 1 anneTuTta. loaaepKnBaliTe peKomeHAyeMylo TemnepaTypy.
«  OTKOppEeKTMpYITe HaCcTPOIKN Temnepatypbl; ecnn OB ctaHOBUTCA Bbille nnv
HUKe PEKOMEHyeMOro ypPOBH:A, OQHOBPEMEHHO pearnpys Ha U3MeHeHusA
noBefeHNA LbINAT.
/ »  PerynapHo cnegute 3a TeMnepaTypoui 1 BAa>KHOCTbIO 1 MPOBEPANTE TOYHOCTb
3NEeKTPOHHOro 060pyAOBaHMA C MOMOLLbIO U3MEPEHNA TeMNepaTypbl PYUYHbIM
- TEPMOMETPOM Ha YPOBHE LibIMIAT.
*  YcTaHOBMTE MUHUMAJIbHbIN PEXKNM BEHTUNALMM C CyTOYHOrO BO3pacTa A Toro,
4yTO6bI 06€CNEeUNTb MPUTOK CBEXKETr0o BO3AYyXa 1 yAaNnuTb BPeAOHOCHbIE rasbl.
+  W36eraiiTe CKBO3HAKOB.

+  Wcnonb3yinTte noBegeHne UbINAAT U KNOAYHYI0 TemnepaTtypy Asis onpegeneHus
3¢pPeKTUBHOCTN MUKPOKMMaTa.
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CMPABOYHMK NO BbIPALLMBAHUIO BPOMJIEPOB ROSS: TexHonorusa BblipalivBaHmnaA

Hab6niogeHne 3a nosegeHnem LbinaaT

B T0O BpemsA KaK HabntofeHve 3a TeMmnepaTypoi 1 BAAaXXHOCTbIO ABAAETCA BaXKHbIM TEXHOMOMMYECKUM NpUemMom, Hanbonee
3bdEKTUBHBIM MHANKATOPOM ONTUMANIbHOCTV BPYAEPHbBIX YCNOBUI ABAAGTCA PerynapHoe 1 BHUMaTenbHoe HabnogeHre
3a noBefeHMeM UbINAAT. O6lee NpaBWIO 3aKOYaeTCs B TOM, YTO €C/IM LbiNATa pacnpepeneHbl no GpyaepHoi 30He
paBHoMepHO (Puc. 2.10), 3TO 03HayaeT, YTO OHK YYBCTBYIOT cebA KOMPOPTHO U HET HEOOXOAMMOCTN B KOPPEKTMPOBKE
YCNOBUIN MUKpPOKNUMaTa. Ecnn upinnata cobupatotca B rpynnbl nof 6pyaepHbIMK namnamy uam B 6pyaepHON 30He,
(Puc. 2.11), 3TO 03HAYAET, UTO MM XOJIOAHO; B 3TOM CJlydae HEOOXOAUMO YBENNUUTb TEMNEPATYPY U/WN OTHOCUTENbHYIO
BNAXKHOCTb. ECnn upbinnsaTa cobrpaoTca pagom co CTeHaMy NTUYHUKA UK BPYLEePHOro orpaXKaeHna BAanm oT UCTOUYHMKA
Tenna, /vinv uMetoT 3aTpyaHeHHoe AbixaHure (Puc. 2.12), 35To yKa3blBaeT Ha TO, UTO MM XapKo; B 3TOM CJlyyae HeobxoamMo
YMEeHbLWUTb TemmnepaTypy WU/Vam OTHOCUTENbHYIO BNaXHOCTb.

Puc. 2.10: MoBegeHre UbINAAT yKa3blBaeT Ha ONTMMANbHOCTb OpyaepHbIX YCNoBUIA. ToueyHoe BbipallyvBaHne creBa u
BblpaLlMBaHMe Ha NiowWaamn BCcero NTMYHUKa cnpasa.

LbinnAata PaBHOMEpPHO pacnpepesieHbl No noay n n3parT NUCK, yKaSbIBaIOI.I.WIﬂI TO, YTO UM KOM(I)OPTHO

Puc. 2.11: MNoBepgeHne ubINAAT NPU HU3KOW TemnepaType B OpynepHON 30He. ToueuyHoe BblpallMBaHWe cneBa ”
BblpaLlMBaHMe Ha NioLWaamn BCero NTMYHUKa cnpasa.

LibinnsaTta cobpanuck noa 6pyaepHbIM HarpeBaTesieM (ToueyHoe BbipalMBaHNE) WM CKyUnBaloTCs
(npwv BblpawmMBaHy BO BCeM NTUYHUKE) 1 U34aloT HECMOKOMHbIN NMUCK.
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CNPABOYHUK MO BbIPALLMBAHUIO BPOUJTIEPOB ROSS: TexHon0OrMa BblpalymBaHus

Puc. 2.12: TloBefeHue UbINAAT MPU BbICOKOW TemrepaTtype OGpyAaepHOl 30Hbl. ToYeyHoe BblpallviBaHWE CleBa U
BblpaLlMBaHMe Ha NIoLWaamn BCcero NTMYHUKa cnpasa.

LibinnaTta yxoaaT ot 6pyaepHoi namnbl (ToyeyeHoe BbipalyiBaHUE) Unu
MCTOYHMNKa OTOMJIEHUA (BbipalyMBaHMe Ha MioLaan BCero NTMYHNKA) U He nuuiar.
LibinnATa TAXKeno Auuwiat, ronosa 1 Kpbiibs ONyLEHbl BHU3.

«  Cnepyert perynspHo 1 BHUMaTesIbHO HabnogaTb 3a NoBegeHrem LbInAT.

/ +  [pu n3mMeHeHM NoBeAeHNA LbIMIAT CiefyeT COOTBETCTBYOLWUM 06pa3om
oTperynupoBaTtb TeMnepaTypy u BAaXKHOCTb.

OueHKa HayanbHOro NnepuoAa BblpalBaHus

HanonHeHue 306a

Mepuog cpasy nocne NOCagKu: NTULA UCMbITHIBAET FONOL M AOMKHA HaYaTb MOTPebNATL KOPM 1 HaNoNHATb 306. MpoBepka
HamnoJiHeHNA 300a B K/llOUEBbIE MOMEHTbI BblpaLUBaHUA ABAAETCS XOPOLMUM CNOCOOOM OLEHUTb pa3BuUTME anneTuTa n
NpPOBepPUTb, YTO BCE LbIMATA HAYanun noTpebnaTb Kopm 1 Bogy. HanonHeHne 306a cnefyeT NnpoBepsATh B nepBble 48 4acos,
HO nepBble 24 Yaca nocne Nocafgkn ABNAITCA KpuTnyecknmn. CHavana cnepyet ceniaTb KOHTPOJIbHYIO NPOBEPKY LibIMAAT
yepes 2 yaca nocse Nnocaaku, YTobbl ybeanTbCa B TOM, UTO LbIMJIATA HALLIW KOPM 1 BOZY. 3aTeM peKOMeHayeTcA aenaTb
npoBepKku vYepes 4, 8, 12, 24 n 48 yacoB nocsie Nocagku. Ana atoro Heo6xoanmMo oTnoBUTb 30-40 LbINAAT B 3-X 1N 4-X
TOUKaxX NTUYHMKA N OCTOPOXKHO OLLyNaTb 300 KaXK4oro LiblnaeHKa. ECnv LbinfieHOK Hallen Kopm 1 BoAy, 306 OyaeT NosHbIM,
MAFKUM 1 OKpYrbIM (Puc. 2.13). Ecnn 306 MOMHbIA, HO NPOLLYNbIBAETCA TEKCTYPA KOPMA, TO LbINIEHOK elle He BbInui
[IOCTAaTOYHOrO KOJIMyecTBa BoAbl. HopmaTrBHOe HamonHeHve 306a yepes 4 yaca nocjie nocagkmn AomKHO 6biTb 80%, a
yepes 24 yaca - 95-100% (Tabnuua 2.4).

Puc. 2.13: HanonHeHwve 306a yepes 24 yaca nocsie nocagku. LibinneHoK cneBa MMeeT NOJHbIN OKPYTbli 306, a LibINIeHOK
cnpaBa UMeeT MycToi 306.
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Tabnuua 2.4: PekomeHyeMblil ypOBEHb HaMoNHEHNA 306a LbINAAT:

Bpems nocne nocaaKu HopmaTtnBHOe HanosnHeHue 306a
(% UbINAAT C NOAHBIM 3060M)
2 yaca 75
4 vaca 80
8 vacos >80
12 yacos >85
24 yaca >95
48 yacos 100

B cuTyaumn, Korga He [OCTUrHYTO HOPMAaTMBHOE HarmosiHeHue 300a, HYXXHO HemeAsIeHHO MPOBepUTb Cchepylolne
napameTpbi:

MuKpoknumat

« [pepBapuvTenbHbI HarpeB NTUYHMUKA

« KomdopTHOCTb LbINAAT: CNEAUTD 1 KOPPEKTUPOBATb HACTPOIKIM NPY HEOOXOANMOCTU:
° TemnepaTypa BO3[yXa Ha BbICOTe LbIMAAT
° TemnepaTypa NoACTUIIKN
> OB%

+  VIHTEHCMBHOCTb OCBeLLeHUs B GpyfAepHON 30He

«  Pexxum BeHTUNAUMMK

Kopm 1 Boga

«  [JocTtyn K BOZE 1 KOpMY

«  [nowapb Gymarm c KOPMOM 1 JOCTYMHOCTb KOpMa
«  YacTtoTa gobaBneHuns Kopma Ha bymary

«  Hannune gononHuTenbHbIX (MMHN) NOUNOK

KnoauHaa memnepamypa ybinnam

MNMoppepaHne onTUMaNbHOM TemnepaTypbl Tena LUbINAAT BO BpeMa 06paboTKmM 1 XpaHeHna LbINAAT B MHKybaTopuu, B
nepuop nepeBo3KM B XO3ANCTBO, a Takxe B nepsble 4-5 fHell 6pyaepHOro neprofa B Xo3ANCTBe ABMAAETCA Hambonee
BaXHbIM GAKTOPOM A1l obecneyeHnsa NT1Le onTMmanbHOW 6PONNEpPHON NPOLYKTMBHOCTU. ONTUManbHaa TemnepaTtypa
Tena ubInaAT obblyHO obecneynBaeTca Npu CO6MOAEHNN YCIIOBUIN CoflepaHuaA, NpuBefeHHbIX B Tabnuuyax 2.2 n 2.3.
Mpn 3TOM pekomeHayemas TemnepaTypa, OTHOCUTENbHAA BAAXKHOCTb M CKOPOCTb BO3AYyXa, MPUBOAMMbIE B AAHHON WK
nobon apyro nybnvkaumm, ABAAIOTCA OPUEHTMPOBOYHbIMU. EAVHCTBEHHOE BepHOe YC/IoBME MUKPOKAMMaTa — 3TO
coueTaHue Bcex Tpex ¢akTopoB B ONTVManbHOM COOTHOLLUEHWM APYT K APYTY, KOTopoe obecneunBaeT UbinnaTam Hanbonee
3¢ beKTMBHYIO TemnepaTypy B nepsble 4-5 gHell nocne BbiBoAa: 39.4 - 40.5°C (103 - 105°F) npu M3MepeHUn KnoavHbiM
MEeTOOM C MOMOLLbo TepmomeTpa Braun Thermoscan®.

KnoauHyto Temnepatypy Heo6xoanMO N3MePATb MUHUMYM Y 10 UbIAAAT M3 NATU Pa3fIMYHbIX TOYEK MTUYHUKA B NepBble
4-5 pHeln nocne nocaakn. Ocoboe BHMMaHME AOMKHO yAeNnATbCA XONOAHbIM M M36bITOYHO TEM/bIM 30HaM MTUYHMKA
(HanpuMmep, OKoNoO CTeH unu nop 6pyaepHor namnow). na nsmepeHna KnoavyHom TemnepaTypbl OCTOPOXKHO BO3bMUTE
LbINfIeHKa U MOBEPHNTE ero BBEPX KN0aKOW, 3aTeM MPUIIOKNTE HAaKOHEUHNK TepMOMeTPa K KOXKe Koaku 1 3anuiute
Temnepatypy (Puc. 2.14).

TMPUMEYAHMUE: He usmepsatime Kioa4yHyo memnepamypy y Ysbinjiam ¢ 8/1aKHOU usiu 2pA3HoU KJ10aKou.

Puc. 2.14: VIamepeHne KnoayHom TemnepaTypbl
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CNPABOYHUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: TexHONOruA BbipaLimMBaHuNa

M3mepeHne KnoayHom TemnepaTtypbl UbIMAAT M3 pa3HbIX TOYEK aBTOTPaHCMOPTa Npu pasrpyske (5 ubIMAAT B KaX[omn
KopoOKe, B3ATOW 13 3afHel, CpefHen 1 nepefHein YacTy rpy30BuKa) No NpubbITUM B XO3ANCTBO MOXET NpefoCTaBUTb
nonesHyto nHdopmauno 06 0OAHOPOAHOCTIN TEMMEPATYPHOTO PEXMMa 1 YCNOBUI BO BPEMA NepPeBO3KM NTULLbI.

Dlpyraa nonesxas undopmauma

Mocobue no nHky6auun How To 07: [lposepums, HACKO/IbKO KOMGOPMHO
uyscmeayrom cebs yviniama

B3gewusaHue u 3anuce pe3ysbmamos

WHanBmayanbHoe B3BeLVBaHWE LbIMAAT B MOMEHT MOCafKM 1 B BO3pacTe 7 [HEN ABNAETCA XOpoLleln MeTOANKOW, TaK
KaK no3BonAeT nosiyyatb 6onee TOUHy0 MHPOPMALMIO O Pa3BUTMM XKUBOW MAcCbl B paHHEM BO3pacTe, a TakKe nomoraet
TOUYHO paccumTatb Ko3ddurumeHT ogHopoaHocTn ctaga (CV%). MameHeHne CV% mexpy AHEM Nocafky 1 BO3pacTtom 7
[Hel ABNAETCA Nofe3HON TexHuyeckon uHdopmaumen o6 3¢pdbekTMBHOCTY 1 6pyaepHON TexHonorum (cm. Moppasgen
KoHmponb xueoli Maccel U 00HOPOOHOCMU).

‘ « [lpoBepsanTe HanonHeHue 306a B KNtoYeBble Neproabl Noc/e Nocagkn ana
noaTBepPXKAEeHUA TOro, UTO BCE LibIMIATa NOTPE6NAIOT KOPM 1 BOAY.
+  HeypoBnetBopuTtenbHoe HanonHeHue 306a LbINAAT HE06XOANMMO HeMeAIEHHO
nccnepoBartb.
/ +  KnoauyHaa TemnepaTypa LbINAAT AO/IKHa NOAAEPKNBATbCA B Arnana3oHe 39.4 -
40.5°C (103 - 105°F) BO BpemsA XpaHeHUA LUbINNAT B UHKy6aTopun, NepeBo3Ku B
.‘ X03ANCTBO 1 B nepBble 4-5 fAHel 6pyaepHoro nepuoaa.

+  3anucbiBanTe }unsyo maccy n CV% B MOMEHT NOCagKy 1 B Bo3pacTte 7 fHel
ans oueHkn 3¢ dpeKTMBHOCTN OpyaepHOro nepuoga.
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CMPABOYHUK MO BbIPALLMBAHWUIO BPOMJIEPOB ROSS: Kopm 1 Boaa

Pasgen 3 - Kopm 1 BoAa

Lenn

Ob6ecneunTb MOrosioBbe HEOOXOAUMbIM HAbOPOM MUTATESIbHBIX BeLecTB, UCMONb3ys 3GGEeKTUBHYIO MNporpammy
6POINEePHOro KOPMIEHUA ANA TOro, YTOObl ONTUMM3UPOBATL OPOMNEPHYI MPOAYKTUBHOCTb, HE CHUXKas KauyecTBa
6narononyyrsa NTWUbI UKW YCNOBUIA copepkaHuA. CcTemMa KOPMIIEHUS W MOEHNsA, a TakKe TEXHOOIMA KOPMIEHUA 1
MOEeHUsA BAMAIOT Ha YPOBEHb MOTPE6IEHUA KOpMa U BObl, KPOME TOro, He0OXOAMMO NPOBEPUTL COOTBETCTBME BbIOPAHHOW
nporpammbl KOPMSIEHMA NOTPEOHOCTAM CTaja.

UHopmayus o KopmsieHUU, codep)kawdsacs 8 3mom pasdesie, 8 OCHOBHOM npedHdA3Havdaemcs 071 cneyuaaucmos
6polinepHozo xo3aticmea, pabomarouyux HenocpedcmeeHHo ¢ nmuyed.

MpuHUMnbI

Kopm sAiBnifieTcs OQHOM 13 OCHOBHbIX MPOW3BOACTBEHHBIX 3aTpat. [1na obecrneyeHrs ONTUMAbHbIX NPOU3BOACTBEHHBIX
rokasateneil 6poinepHble paUroHbl JOMKHbI ObITb COCTaB/eHbl Tak, YTOObl NPefoCTaBUTb NTULE cOanaHCMpPOBaHHOE
COOTHOLLUEeHVe OOMEHHOW 3Hepruuv, NPoTerHa M aMWHOKWUCIOT, MUHEPANOB, BUTAMVHOB W MMPHbIX KUCIOT. Bbi6op
nporpammbl KOPMEHUA ByaeT3aBrCETb OT KOMMEPUECKUX LieNei 1, B YaCTHOCTU, OT TOrO, KAKOBA OCHOBHAsA HanpaBeHHOCTb
npeanpuATUA: NPUOLINBHOCTL NN 3TO OT MPOW3BOACTBA KMBOW NTULbLI WAN OT UCMONb30BAHUA TYLWKU WK Pa3fenku.
Hanpumep, 6onee BbicOKoe cofieprKaHe ycBanBaeMblX aMUHOKMUCIOT MOXeT ObiTb 6onee 3pdeKTUBHO NpU NPON3BOACTBE
NTULLbI 4151 MOPLUOHHON pa3aesikul.

PekomeH[OBaHHble 3HayeHWA MUTATENIbHOCTA PALMOHOB W MpPOrpaMma KOPMJIEHMA NPUBOAATCA B Nybnukauuu
Cneundukaumm 6porinepHbIX PaLMOHOB, KOTOPble COAepP»KaT creayoLlyo MHGopMaLmio:

«  Bbibop nporpammbl KOPMSIEHUA ANA Pa3HbIX TUMOB NMPOU3BOACTBA U PbIHOYHbIX YCIOBUIA.

«  OnTumanbHbIi ypOBEHb MUTATENbHbIX BELLEeCTB, HEOOXOAUMbIX AN POCTa, KOHBEPCMU KOpMa U BbIxofa Msca.

Dipyras nonesHas uupopmaums

Cneyugukayuu 6polinepHsix payuoHos Ross

KopmneHue 6poiinepHoro noronoebs

KopmneHue aBnaeTca oCHOBHbIM GAaKTOPOM, CMOCOOHBIM BNVATL Ha GPONIepHYD NPOAYKTUBHOCTb, 6Gnarononyune
norosioBbsA 1 NpUObIIBHOCTL NMpon3BoacTBa. CocTaBneHne cOanaHCMPOBAHHBIX PALUOHOB TpebyeT Toro, 4TobbI
[aHHbIM acneKToM 3aHMarnca KBanudrLuMpPOBaHHbIA CNELManCT No KOPMIEHNIO, HO MeHeKepbl X03AMCTBA TaKxXKe
[OJIXKHbI MOHVMATb COCTaB NMPUMEHSEMbIX MU KOPMOB. MeHeaKepbl X03ANCTBa, TakiM 06pa3oMm, 0KHbI MPOBOAUTD
perynAapHbI aHanu3 noay4yaeMoro Kopma s onpefesneHnsa COOTBETCTBUA ero cofepyaHuna cneyndrkalmm, a Takxe
COOTBETCTBUA €ro KauyecTBa [JaHHOMY TUMy MPOV3BOACTBA. [MOHMMaHMe coCTaBa OGPOWMNEPHOro paLuoHa KopMa
NMoO3BONISIET CreLmanmcTamM Xo3ancTBa obecneunTb cnegytoLlee:
- O6bem KopMa NpefoCcTaBnseT NTULE ONTMMaJIbHOE COAePXKaHVEe NUTATENbHbIX BelecTB (06bem NoTpebnsaemoro
KOpPMa YMHOMEHHOrO Ha NuTaTenibHOCTb)

«  Kopm nmeeT onTManbHbIi 6anaHc NUTaTeNbHbIX BELLECTB
«  PerynsipHbiil nabopaTopHbI aHanM3 PaLYOHOB MOXHO 3¢ dEeKTUBHO UCMOMb30BaTb ANf:

° MHGOPMUPOBAHUA KOPMOLIEXA MPU BbIABIIEHUN HECOOTBETCTBUI

° 3pPEeKTBHOM TEXHONOMUN KOPMJIEHUS
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MnTatenbHOCTb paLoOHOB
Cbipbe

Cbipbe, NpUMeHsemMoe ANiA COCTaBsIeHNA 6PONEpPHbIX PaLMOHOB, AOMKHO ObITb CBEXMM, MMETb BbICOKOE KauyecTBO Kak
C TOYKM 3pPEeHUA YCBaMBAaEMOCTH, TakK N C TOUKM 3peHusa dusnyeckon cTpyKTypbl. Cneaytolee cbipbe WUCNONb3yeTca B
6pornepHbIX paLoHax Kopma:

«  [lweHuua

«  Kykypysa

+ Con

+  CoAa nonHoOXMpHas

- [lopconHeyHasa myka

+  Pancosas myka

+  Macno n xupbl

+  W3BecTHAK

«  OocoaTbl

«  Comb

« [lntbeBasa cona

«  MwHepanbl n BUTaMUHbI

«  [pyrue nobasku (Hanprmep, SH3MMbI, JO6aBKM, CBA3YOLLME MUKOTOKCUHDI).

dHeprua

MTnue 6ponnepHoro Tnna TpebyeTcA SHeprua ANA Pa3BUTUA MblLUEYHON TKaHW, ANA NoaAepKaHua drsnyeckon Gopmbl 1
aKTVBHOCTW. YrneBofbl - MLIeHWLa U KyKypy3a, a TakxKe pasfinyHble XKUPbl U Macha - ABMATCA OCHOBHbIM MCTOYHUKOM
SHeprnn B paumoHe NTuLbl. YPOBEHb SHEPrumn B paurioHax BblpaxaeTca B Mera gxoynax (MIK/Kr) nam Kunokanopusax
(kkan/kr) obmeHHo aHepruwn (OE), nocKonbKy oHa NpeAcTaBnseT coboi ypoBeHb YCBOAEMOWN SHepPrum gas ATuLbl.

MpoTeunH

Muwweson NpPOTENH, HaxopAWmMnNca B 3€PHOBbIX MHIrpeaneHTax n CoOeBOM LWPOTe, NpeacrtaBnAaeT Cco60 KOMMEKCHbIe
coeJlMHEHWNA, KOTOpble B npouecce nuieBapeHA pacllennAaoTcA Ha aMUHOKNCNOTbI. ITN aMUHOKUCOTbI ycBanBatoTCA
N npespawlaroTca B 6enKkoBble coeHeHUA, KOTopble NCNONb3YKTCA OPraHM3MOM NTULbI AN1A MOCTPOEHNA TKaHen Tena
(T.€. MblLLEYHOW MaCChbl, HEPBOB, KOXU " nepbeB). ypOBeHb CbIPOro npoTenHa B KOPpMe He ABNAETCA NoKa3aTenem KayecTtBa
npoTenHa B CblIPbEBbIX NHIFpeaneHTax. KauectBo npoTenHa B KOpMe OCHOBAHO Ha coAepKaHunu, C6aHaHCV|pOBaHHOCTVI n
yCBOAEMOCTN OCHOBHbIX aMUHOKNCOT B MPUroTOBMEHHOM paunOHe.

CoBpeMeHHbI 6poiinep 0cobeHHO YyBCTBUTENEH K YPOBHIO aMUHOKMUCIIOT B PaLIIOHE U XOPOLLIO pearnpyeT C TOUKYM 3peHNs
pocTa, 3pHEKTUBHOCTY KOPMa U BbIXOAA MsCa Ha PaLVOHbl, NMELWME PEKOMEHIOBAHHbIN aMUHOKUCIOTHbIN GanaHc.
MoBbllWEHHOE COofepXKaHMe YCBOAEMbIX aMUHOKMCIOT AeMOHCTPUPYET Gosiee BbICOKYIO 6pOiNepHyo NPOAYKTUBHOCTb,
a Takxe Bblxog MsAca. Mpu 3TOM LieHa Ha Cbipbe 1 ce6ecTOMMOCTb Msica ONPefenaloT SKOHOMMYECKYIO PaLMOHaNIbHOCTb
nMTaTeNbHOroO COCTaBa KOpMa.

MwuHepanbi

Ob6ecneyeHne onTMManbHOro C6anaHCUPOBAHHOIO COAEPMKAHUS OCHOBHbLIX MUHEPANoB ABMSETCA BaXKHbIM (GaKTOpPOM
30 dEKTUBHOro poCTa, Pa3BUTUA CKeeTa, UIMMYHHOWN CUCTEMbl, KODMOKOHBEPCUU 1 MOALEPMKAHUA KauecTBa NOACTUIKN.
370 0COGEHHO BaXHO MPW BbICOKOW OGPOWIEPHON MPOAYKTUBHOCTU. K OCHOBHbIM MUHEPAnaM OTHOCATCS KasbLWN,
docdop, HaTpuir, Kanuii n xnop. Kanbuunii n dochop 0cobeHHO BaxkHbI A5t 3G GEKTUBHOIO Pa3BUTKA cKeneTa. MI36bITouHoe
cofepxaHve Hatpusa, docdopa U xnopa MOXKET MOBbIWATb MOTpebneHre BOAbl, YTO BEAET K CHUKEHWI0 KayecTBa
MOACTUNKMN.

MI/IKpOBﬂeMeHTbI N BUTaMWHbI

MUKpO31eMeHTbl U BUTaMMHbI BaXKHbl /1A BCEX MeTabonmuecknx yHKLMIA opraHnu3ma nTrubl. Heo6xogumblii ypoBeHb
BUTAaMWHHOTO 1 MVHEpPanbHOrO COAEP’KaHWA 3aBUCUT OT MCMOMb3YeMOro Cbipbs, TEXHONMOMM MPOV3BOACTBA KOPMa,
NOTUCTVKY, PaboTbl C KOPMOM (YCNIOBUSI 1 BPeMsi XpaHeHus B OyHKepax XO3fMCTBA), @ TaKXKe MECTHbIX YCJIOBUI
(Hanpvmep, NoyBa VMMEET HepaBHOMEPHOE COfAEepXaHWe MUKPOINIEMEHTOB, KOTOPOE MepefaeTcs BblipalyyBaemMon
KynbType: HeKoTopble reorpadurueckrie pervoHbl MMetoT AedULNT HEKOTOPbIX MUKPO3/IEMEHTOB).

B cBA3M C pa3HMUeil B BUTaMUHHON LIEHHOCTM Pa3HbIX 3€PHOBbIX KYNbTYp HeOOXOAUMO OTPErynvMpoBaTbh YPOBEHb
HEeKOTOPbIX BUTaMMHHbIX A06aBOK. OObIYHO MpefiaralTcsa pasfeNibHble peKoMeHAAUMn A5 HEKOTOPbIX BUTAMVHOB B
3aBUCUMOCTY OT UCMOJIb3YEMbIX 3€PHOBbIX (T.€. MIUEeHMLA UK KYKYpy3a), Ha KOTOPbIX OCHOBaHbI PaLiOHbl KOPMa.

2018



2018

CMPABOYHUK MO BbIPALLMBAHWUIO BPOMNNIEPOB ROSS: Kopm u Boaa

| «  BpolinepHble paunoHbl COCTaBAAIOTCA B COOTBETCTBUM €O creuudmKaymamm
6polinepHbIX PaLOHOB, KOTOPbIE PacCUUTaHbl TaK, YTO6bI 06ecneunTb
NoroJsioBbe ONTUMasbHbIM 06beMom 1 6anaHcom 06MeHHO SHeprun,
/ YCBOSIEMbIX aMVUHOKINCJIOT, BUTAMUHOB U MUHEPANOB AJ1A AOCTVXXEHA BbICOKOV
NpoAyKTUBHOCTM 1 651arononyyYma NoronoBbs.
p-—adtf «  Copep»aHve BUTaMVUHOB U MUHEPaJsioB 3aBUCUT OT MCMOJb3YeMOrO Cbipbs,
| TEXHONOrN NPON3BOACTBA KOPMa 1 MECTHBIX YC/IOBUIA.

lMporpamma KopmneHuaA
CTapTOBbIN paLyioH

B npouecce nHKy6aLUum LibIMieHOK UCMONb3YEeT COAEPKMMOE AlLLa B KAUeCTBE MCTOYHVIKA NUTATENbHbIX BELWECTB. B nepBble
HEeCKONbKO [HEl Mocie Bbixofda M3 AlLa UbIMIEHOK MPOXoaMT yepes Gu3nonornyeckyto TpaHchopmaunio, Korga ero
OpraHn3M HauMHAEeT NoNyyaTb NUTaTENIbHbIE BELLECTBA 13 KOPMa.

B 3TOT MOMEHT MoTpebneHne Kopma HK3KOe, a TpeboBaHMe NMUTATENbHbIX BELleCTB CaMoe BbICOKOe. Takum obpasom,
O[IMHAaKOBO BaXXHO, UTOObI KOPM UMeST ONTUMAbHYI0 KOHLIEHTPALMIO NMTaTEeNbHbIX BELLECTB, @ B NITUYHUKE NOA4EPKUBANCA
ONTUMANbHbIN MAKPOKIMMAT, CMOCOOCTBYIOLLNIA Pa3BUTUIO XOPOLLEro anneTuTa LblnneHka. Mpumep cneuyudurkaumm Kopma
CTapTOBOro paLuoHa NpuBoAnTcA B CneuunduKaumnm KopmneHmsa 6poisiepHOro norosoBbA.

OKoHuaTenbHadA XrBaA Macca NMeET MONOXKUTENIbHYI0 KOPPENALMI0 C POCTOM NTULbI B HAYasbHbI Nepuop BblpalliiBaHUA
(T.e. KMBasi Macca B 7 AHel); crnepgoBaTesibHO, obecrieveHrie 3GGEKTUBHOrO PaHHEro pocTa ABMAETCA KPUTUUYECKMM
¢dakTopom npounssoactea. CTapToBbIN KOPM OObIMHO NPUMEHAETCS B TeueHne nepBbix 10 AHEN, HO MOXKET MCMOJIb30BaTbCsA
BMJIOTb 4O BO3pacTa 14 gHen aAna JOCTUMXeHNA HOPMATMBHOWM »KIBOW MacChbl.

LibinnATa, KOTOpble Hayanu pacTu MeAsieHHO, Takke Gonee BOCMPUMMUMBBLI K UHEKUMAM, MMeloT 6onee HU3KMN
CpeAHEeCYTOUHBIN MpUBeC 1 ObiCTpee pearmpyloT Ha cTpecc-pakTopbl MUKpOKMMaTta. [peaocTaBieHne MorosioBblo
HOPMaTUBHOIO 06beMa NUTaTENIbHbIX BELLECTB B CTAPTOBbIV Neprog obecrneunBaeT 3GPEKTUBHDIN POCT 1 prU3nonornyeckoe
pa3BuTVe B HayasbHbI Neprof BbipalUBaHKA, YTO CNOCOOCTBYET AOCTMXKEHNIO HOPMATUBHOM »KMBOW MacChbl, a TakxKe
3[10POBbI0 11 61aroMnoNyUmto NOroNoBbA.

CrapToBbIil paLWoH, NprMeHsAeMblil B nepBble 10-14 aHen XM3HW cTafa, npefcTtasnaeT cobor Hebonbluylo NPONopLUio
obLero Kopma, NCrosib3yemMoro B Mepuof BblpaluBaHuA, 1 ero CTOMMOCTU. MO3TOMY peLleHUA No CoCTaBy CTapTOBOrO
paunoHa LOMKHbI ObITb OCHOBaHbI B OOJNbLUEN Mepe Ha CTUMYMALMM BbICOKMX OGUONormyecknx nokasatenen n ooduyen
NPUObLINbHOCTU NPOU3BOACTBA, @ HE TONbKO HAa CTOMMOCTU AAaHHOTO pauroHa.

PocToBoi1 paunoH

OcCHOBHOW 6poNepHbI paunoH 06bIYHO NPUMEHAETCA B TedyeHUn 14-16 AHel nocne CTapTOBOro paunoHa. MNepexon ot
CTapTOBOro K POCTOBOMY PaLMOHYy CBA3aH C M3MeHeHnemM Ppr3NYeCKON CTPYKTYPbl KOPMa OT KPYMNKWU/MWHU-TPaHymbl K
rPaHyIMpPOBaHHOMY KOPMY, a TaKkXKe C M3MeHeHMeM NuTaTeslbHOCT! KopMa. B 3aBMCMMOCTI OT pasmepa rpaHysibl MOXeT
OKa3aTbcA HeobOXo4VMMbIM MPEBPATUTbL MEPBYI0 NAaPTUIO POCTOBOIO KOPMa B KPYMNKY/MUHW-TPaHyny AnA Toro, Ytobbl He
[OMNYCTUTb CHUXEHNA NoTpebneHna Kopma Mo NpuymnHe, HaNnpumep, pasmepa rpaHysbl B Hayane npMMeHeHnsa POCTOBOro
pauuoHa.

B TeueHMe 3TOro nepuopa poct 6poiinepa NpoaomKaeT 6bICTPO YBENUUUBATLCA. ITOT POCT HEOOXOAMMO NOAAEPKNBATL
3G PEeKTMBHON NUTATENIbHOCTBIO KOPMa. st LOCTUNKEHMA ONTUMAIbHOIO NOTPeB/IeHNA KOPMA, POCTa 1 KOPMOKOHBEPCUN
KPUTUYECKUM ABNAETCA obecrnevyeHne Heo6Xxo4MMoro obbema nuTatesibHbix BewwecTs (cM. Cneyndrkaumum KopmneHns
6poiiNepHOro NOroNoBbA) U, 0COGEHHO, YPOBHSA OOMEHHOW SHEPruv 11 aMUHOKKCNOT. epexo OT CTapTOBOro paLroHa K
POCTOBOMY AOSIXKEH GbITb XOPOLLO MOArOTOBIEH.

OUHNWHDbIN paynoH

DUHNILLHBIN KOPM NPUMEHAETCA HauMHasA € Bo3pacTa 25 fHel. Ecnv nTuua BbipalymBaeTca CBbille Bo3pacTa 42 AHA, TO MOXeT
noTpeboBaTbCA JOMONHUTENbHbIN GUHULLHBIA PaLMOoH. PelueHne o ynicne 6poinepHbIX GUHULLIHBIX PaLMOHOB OCHOBAHO
Ha BO3pacTe BblpPaLLMBaHWA, KOHEYHOWN XMBOW Macce W TeXHOMornm nepepabotkn. OVHUWHBIA PaurioH MMeeT camyto
6onbluyto fosnto B obLem ob6beme NoTpebnaeMoro Kopma 1 CTOMMOCTU KOopMa. [103TOMY GUHWLLHBIA paLnoH JonxKeH ObiTb
3KOHOMMYeCKN 0O6O0CHOBaH, MPVHMMasA BO BHYMaHMe TN Npon3BoanmMon npogykumm. NMpumep cneundurkaumm GrHULLHOTO
pauvoHa npusoanTca B CneundunKkaumm KopmneHus 6poiiiepHoOro noronoBbA.
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OKOHYaHMe KopMmaeHuA

B 3aBMCMMOCTM OT PErvMoHasbHOro 3aKOHOAATENbCTBA OKOHYAHME KOpPMIleHus TpebyeTca B C/lyyae MCMofb30BaHUA
OrpaHNYeHnsi CogepPXKaHNa KOPMOBbIX [106aBOK. OCHOBHasi NPUYMHA OKOHUYAHUS KOPMIEHNA COCTOUT B obecnevyeHnn
[OCTAaTOYHOrO Nepriofa BpeMeHM sl CHUXKEHUA PrCKa MOsB/IeHVA OCTaTOYHOro o6bema papmaLeBTUYECKX NpenapaTos
B MACe MTWUbl A0 Hadyana nepepabotku. Mpou3BoanTENsM GPOMIEPHON MPOAYKUMN PEKOMEHAYETCS CBEPUTHCA C
MECTHbIM 3aKOHO[ATENIbCTBOM AJIA OMpeAesieHns BPeMeHV OKOHUYaHuA KopmiieHus. [ nogaepaHus pocta nTulbl 1
obecneyeHuns ee Gnaromnosiyums He peKoOMeHAyeTCsa MOoJIHOe MpeKpalleHne JOCTyrna NUTaTeSibHbIX BELWECTB B nepuiof
OKOHYAHUA KOPMEHNA.

PaspgenbHoe KopmneHune no nony

Korga 6poiinepHoe MoronoBbe BblpallMBaeTCs PasfesibHO MO MoJly, 3TO MPEeAOCTaBNAeT BO3MOXHOCTb YBeJIMUEHUS
NPYOBbINBHOCTY MPOM3BOACTBA 3a CUYET MPUMEHEHUs PasHbiX MPOrpaMM KOPMIEeHWA OnsA Kaxgoro nona. Hambonee
ONTUMAnbHbIN MeTOZ NP 3TOM - UCMOb30BaHMe OJHOIO 1 TOTO XKe paLroHa AnA Kyp 1 MeTYX0B, HO COKPaLLeHNe BpeMeHN
NPVYIMEHEHNA POCTOBOro M GUHMLLHOIO PaLMOHOB B MOrofoBbe Kyp. [lpy 3TOM CTapTOBbI PaLMOH pekoMeHAyeTcA
NPUMEHATb B OJHO 1 TO Xe BpeMs 1 ANiA KypouekK, U AN NeTyLWKOoB. 3T0 HEOOXOAMMO ANA obecneyeHns paBHOMEPHOTrO
pa3BuTHA.

+ B nepsble 10 gHel foMKeH NPUMEHATLCA CTAPTOBbIN PALMIOH BbICOKOTO KauecTBa.
é PelueHue o cocTaBe CTapTOBOro KOpMa A0MKHO OCHOBbIBATLCA Ha NPOAYKTUBHOCTU
1 NpUGBbIBHOCTY, @ He Ha CTOMMOCTUN KOpMa.
/ «  PoctoBoii paunoH o6ecrneunBaeT AUHAMMNYHDBIN POCT B TEUEHME 3TOro neproga.
«  (DVHWLWHBIA PaLOH NPUMEHSAETCA NOC/e Bo3pacTa 25 AHel 1 AOMKeH

COCTaB/IATbCA C yY4€TOM ONTUMMN3aL N 3aTpaT n ce6ecTonmMocCTy, a TakXKe Tuna

| —
| KOHEUHOI NpoAyKLUnn.

dusnyeckas CTPYKTYpPa U Ka4eCTBO KOpMa

BpolinepHoe pa3BuUTUe ABNAETCA pe3ynbTaToM o6bema NnoTpebnsemMoro Kopma u ero nutatTesbHOCTU. Ha notpebneHune
KOpMa TakXe BNUseT ero ¢usmyeckas CTpykTypa. Hambonee sddekTiBHOE NoTpebneHne Kopma MPOUCXOAUT Mpu
NPVYIMEHEHNM KPYTMKM BbICOKOrO KauyecTBa, MUHW-TPaHYINbl U rpaHysbl. Kopm, KOTOpbIi NMEET HEOQHOPOIHbIA pa3mep
yacTul, CnocobCTBYET YBENMMYEHUIO NMOTEPb KOPMA, T.K. 6onee MefikMe 4acTuubl NIerko BbiMafaloT M3 KitoBa MTULbI,
0COBEHHO, eC/IN NTULLA UMEET HEOTPAHNYEHHbIV JOCTYN K KopMy. LibinnaTa, KoTopble NoTpe6sAoT 6oee BbICOKNA 06bem
NblNeBULHON dpakumy (4acTULbl MeHblue 1 MM), UK Apo6rieHbI KopM, TepAoT 6osblie Kopma. MNpocbinaHus 1 notepu
KOpMa YXyALatoT NoKa3aTenn KOPMOKOHBEPCUN.

CTapToBbI PaLMOH 1 3a4acTyto NepBas NoCTaBKa POCTOBOrO PaLMoHa AalTCA NTULe B GOpMe KPYMNKU U MUHU-TPAHYJIbI.
Janee kopm nmeeT dpopmy rpaHysnbl. bonee NoApo6HO xapakTepucTrky GU3NYECKON CTPYKTYPbl KOpMa NPUBOAATCA B
Ta6nuue 3.1 1 Ha Puc. 3.1, KOTOpble UTIOCTPUPYIOT, Kak AOSIXKEH BbIMALETb KOPM BbICOKOTO KayecTBa.

BponnepHoe paszsutne 1 3GGEKTUBHOCTL KOPMa YBENMUMBAIOTCA MPU €ro rpaHynAauunu. YnydleHve nokasatenein
BbIPAXXAETCA B C/IEAYIOLLEM:

«  YMmeHblueHue BbIGOPOUYHOrO KOPMJIEHUS

«  CHMXeHMe paccioeHns COCTaBMALWMNX KOpMa

«  YMeHblUEeHNe BPEMEHU 1 SHEpProsaTpaT Ha NoeaaHvie Kopma

«  YHWUTOXXEHME NaToreHHbIX OPraH3MoB

«  V3meHeHMe CTPYKTYpbl Kpaxmasa v NpoTerHa B pesynbrate TepMoo6paboTKu

«  YnyuleHvie BKyCOBbIX KaueCTB KOpMa

Hr3koe KauecTBO KPYMKy WM rpaHysfibl YyMeHbLuaeT noTpebrieHne KopMa ¥ CHUXAeT MPOAYKTUBHOCTb. B xo3sicTee
Heo6xoANMO yaensaTb 0co60e BHUMaHVE BONPOCY YMEHbLLIEHWA APOOeHNA rpaHysbl U KPYMKK Npy paboTe ¢ KOPMOM.
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Ta6nuua 3.1: Dr3nueckasa CTPyKTypa Kopma 1 peKoMeHIyeMbli pa3mep YacTuL, Npu KOpMIeH 6poinepHOro NorosioBbA.

Bospacrt (g) CTpyKkTypa Kopma Pa3mep yacTuubl
MpoceaHHan Kpynka Hnametp 1.5-3.0 Mm
0-10 aHen Inametp 1.6-2.4 mm

Llpanyig [nvHa 1.5-3.0 Mm

HOnametp 1.6-2.4 mm
OnnHa 4.0-7.0 mm

Onametp 3.0-4.0 mm
OnuHa 5.0-8.0 mm

11-18 gHen MwuHn-rpaHyna

18 pHelt - y6oi lpaHyna

Mpw KopmAeHnn poccbinbio ocoboe BHUMaHMe cneayeT yaenAaTb pa3Mepy YacTul KOpma, OGHOPOAHOCTY pa3mepa

N pacrnpepeneHunio yactuu. na atoro cnefgyet nepemasnbiBaTb OCHOBHblE 3€PHOBbIE MHIPEeANEHTbI, NCMOMb3yA MaTpuLy
anameTtpom 900-1000 mMukpoH. Ecnn ycnoBmA nNpon3BOACTBa AMKTYIOT MCMONIb30BaHME POCCHINU (@ He KPYMnKu Wau
rpaHynbl), MOXHO [06MBaTbCA ONTUMaNbHOW MPOAYKTVBHOCTW, OCOGEHHO MNPV WUCMONb30BaHWM KOpMa Ha OCHOBe
KYKypy3bl. [lobaBneHne B poOCCbiNb XWPOB WAM Macsla UMeeT MOSIOKUTENbHbIA 3PPeKT, CnocobCTBYA CHUMXKEHUIO
3arbINEHHOCTN KOpMa.

Puc. 3.1: innocTpaumy Kopma BbICOKOTO KayecTBa: MPOocesHHas KPyrKa, rpaHyna u pocchbirnb

CTapT. paunoH-NpocesAHHas KpymnKa lpaHyna BbICOKOro KayecTBa Poccbinb

AT W G i

[lpyras nonesHaa ndpopmauma

TexHnueckoe nocoburie Ross: Quauyeckas Cmpykmypa Kopma - 8/71UsHUe
guzudeckoli cmpyKkmypbl Ha 6uosozuyeckue U SKOHOMUYecKue
nokazamesnu
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OueHkKa ¢pn3nyeckom CTpyKTypbl KOopma

Duri3nueckoe KayecTBO KOPMa OLEHVBAETCA Pa3MepPOM YacTUL, KOTOPble HAaXOAATCA B KOPMYLUKAX NTULbl. DTOT aHanm3
TPYZHO CLienaTb B yCNIOBUAX XO3ANCTBA, A€ HECKOJbKO CYObeKTUBHbIX OLIEHOK MOTYT MPYBECTY K HEYA0BNETBOPUTENIbHOMY
KauecTBy OLEeHKM Gr3MUecKon CTPYKTypbl Kopma. Aviagen pa3pabotan MeTof oueHKU GpU3MUeCcKoro KauyecTBa Kopma
C CMOJIb30BaHVEM CUTa-LLENKepa, C NMOMOLLbI0 KOTOPOro MOXHO CLienaTb MPOCTY KONMUYECTBEHHYIO OLIEHKY 4acTul
pa3HOro pasmepa B KOPME 1 MOMYYMTb HarfAafHbIA pe3ynsTtat aHanusa. (Puc. 3.2). MprMeHeHre 3TOro metofda TakKe
No3BONAET CPaBHMBATL GU3NUECKOE KaueCTBO KOPMA B PasHbIX MapTUAX MM BO BPEMS Pa3HbIX 6pOInepHbIX TYPOB.

Puc. 3.2: Mpumep werikepa

O6pa3seL, Kopma AO/MKeH MPefcTaBiAaTb CO60M GU3Mueckoe KauyecTBO KOPMA, HAaXOHAWErocs B KOPMYyLUKax MTuLbI.
Cnepnyet 6paTb obpasel 13 GYHKepa HAKOMUTENSA, KOTOPbI HAaXOAWTCA BNIKe BCEro K KOPMYLLKaM UK, eCvi HEO6XOAUMO,
HeMnoCpPeACTBEHHO 13 KOPMYLLEK. K ChTY-LIeliKepy ANA OLeHKN GU3NUECKON CTPYKTYPbl KOPMa MpUiiaraloTcs MHCTPYKLUW Mo
MPVIMEHEHMUIO.

Mpodunb pasmepa yacTuy Kopma
PekomeHpyemoe copepxaHume yacTul onpenesieHHOro pasmepa ANnA KPYMnKu 1 rpaHynbl npueoautca B Tabnuue 3.2.
WcnbiTaHnA nokasanu, 4To yBennyeHue nbinesrgHon epaxkumm (<1 mm) Ha 10% BegeT K CHUMKEHMIO XMBOW Maccbl Ha 40 T B

35 pgHeit. CniefoBaTesibHO, LieNblo ABAAETCA YMEHbLUEHWE COAEPXKAHUS MblNeBUAHON Gppakumm (<1 Mm) B KOpMme.

Ta6n|/|ua 3.2 PeKomer,yemoe copepaHme 4actuy oanAa Kpynkn N rpaHynmpoBaHHOIo Kopma

Crapt Poct OnHuwW
®opma paHyna lpaHyna
Kpynka (3.5 mm) (3.5 mm)
>3 MM 15% >70% >70%
2-3Mm 40%
20% 20%
1-2Mm 35%
<1mm <10% <10% <10%

OnucaHHbIii BbllLe LENKeP MOXHO TaKKe MCMOob30BaTh f/17 OLieHKIM pa3mepa 4acTul kopma B popme poccbinu. Mprmepsl
[OMyCTYMOro pa3mepa yacTul, npueoaatca B Tabnuue 3.3.

Ta6nuua 3.3: TunMyHoe COOTHOLLEHME pa3Mepa YacTuL, B POCChINK

Poccbinb

YacTtuupbl rpy6oro

nomona
>3 MM 25%
2-3 Mm 25%
1-2 mm 25%
<1 Mmm 25%
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Llenbto npu 3ToM ABNAETCA CHMXeHMe obbema nbineBuaHon dpakumm (<1 Mm), UTo BeAeT K obLeMy ynyyllueHnio KayecTBa
KOpMa 1 ero Cbiny4ecTi BO BpeMs TPaHCMOPTMPOBKIM 1 pa3gaun. B uenom, ana nporsBoACcTBa POCChINM BbICOKOro KauyecTBa
Heo6xoAMMO KCNOoNb30BaTbh BanbLOBYIO APOOUAKY ANA MOMOMA Cblpbs, TaK Kak NPW MCMOMb30BaHUM JPOOUNBHOMO
060pYyAOBaHNA MOIOTOYHOIO TUMA TPYAHee JOOUTLCA XKeNAaeMOoro pasmepa YyacTu.

[ipyras nonesHas undopmauua

[ ] v o .
Bupeo o npumeHeHnn cuta-wenkepa (Ha cante www.aviagen.com)
I CuTo-wWenKep AnA oueHKn Gr3nNYecKon CTPYKTYypbl KOpMa (3aKkaszame y
- pe2uoHanbHo20 npedcmasumerns)

| «  Huskoe ¢punsmnueckoe KauecTBO KOpMa MMeET oTpuLiaTe/ibHOe BNMAHNE Ha GpolinepHble
nokKasarenu.
+  Heo6xoaumo NnpumeHATb KOPM BbICOKOTO KauecTBa B popMe rpaHynbl WU Kpynku ans
/ onTUManbHoU NPOAYKTNBHOCT.
o [pu npumeHeHn Kopma B popMe poccbinui o6ecneunTtb CTPYKTYpy rpy6oro nomona c
yacTMuamu Og4MHAKOBOro pasmMmepa. YMeHbWNTb 06'bem nbinesugHoin ¢pakuymm (<1 mm) B

| —
| npounssefeHHOM Kopme fio < 25%.

KopmneHme uesibHbiM 3€pHOM

KopmneHue c6anaHcMpoBaHHbIM pauroHoM B GbopMe LefbHOro 3epHa (MweHuLa, OBEC 1 AUMEHb; OBEC 1 AUMEHb Mpu
3TOM [O/KHbI ObiTb 6€3 Luenyxu) MOXeT CHUXaTb CTOMMOCTb KOPMa 3a TOHHY 3a CYET SKOHOMMM Ha MPOU3BOACTBE
Kopma. KopmneHue LefibHbIM 3epHOM CMOCOBCTBYET co3faHuio bonee 300poBOM MUKPOGIOPbI KULLIEYHMKA, Yay4llaeT
3QDEKTUBHOCTb YCBOEHUA KOPMa M MOXET MOJIOKUTENIbHO BMATb Ha KauyecTBO MOACTWNKW. OfHaKo CyllecTBytoT
oTpuUaTeNibHble CTOPOHbI TaKOrO TUMa KOPMJIEHUSA: CHUXKEHVE BbIXOZA TYLWKM U FPYAHON MbILLbl, KPOME Cilyyaes, Korga
NPYIMEHAETCA rPaHyNMpPOBaHHAsA KOMMNO3ULMSA KOPMa, KOTOpas BKIIOUYAET B COCTAB LieJIbHOE 3ePHO.

BKntoueHve B paLiOH LieNbHOI0 3epHa 1 €ro yPOBEHb NUTATENbHOCTU JOMKHbI ObITb CTPOro paccymMTaHbl NPY COCTaBEHNN
cbanaHcMpoBaHHOro paumoHa. Ecnv He chenaTb Heo6xoAVMble KOPPEKTUPOBKU, 3TO MOXET YMEHbLWUTb GPOANepHYto
NPOAYKTUBHOCTb, MOCKOJIbKY PaLMOH He ByaeT MMEeTb ONTMMAanbHOrO NMUTaTenbHOro 6anaHca. Takxke HeobxoanMo ObITb
OCTOPOXXHbIMU MPU NCMOSIb30BAHUN aHTU-KOKLMAMOCTAaTUKOB 1 APYTUX JleKapCTBEHHbIX MPEnapaToB B KOPMe TakK, YTobbl
He MNpPeBbICUTb AOMYCTMMbIA 3aKOHOAATENbCTBOM YPOBEHb WX MpPUMeHeHuA. be3onacHbil ypoBeHb MCNONb30BaHMWA
LenbHOro 3epHa npusoantca B Tabnuue 3.4 Huxe.

I'Ipm KOpMneHnn uenbHbIM 3€pHOM HEO6XO£|,I/IMO 06pa6aTbIBaTb KOPM OpraHn4yeCckKnMMn KNUCnoTamm OnAa KOHTpPONA
canbmoHennbl. [pumeHaemoe 3epHO JOMKHO ObITb BbICOKOIO KauecTsa 1 ObiTb CBO60,EleIM oT I'pVI6KOBbIX OpraHn3smoB n
TOKCUHOB.

Ta6bnuua 3.4: YpoBeHb ONTUMANbHOIO MCMOMb30BAaHMA LIESIbHOrO 3epHa B OPONMMepHbIX pauuoHax, Korga 370 He
CHWKaeT nuTaTenbHOro 6anaHca Kopma. T pekoMeHzaumm cnegyeTt NpMMeHATb ofHOBpeMeHHO co CneuunduKaynamm
6ponnepHbIX pauynoHoB Ross®.

PauvnoH MpuMeHeHe LeNbHOro 3epHa
Crapt Honb
Poct MNocTteneHHoe yBennueHune o 15%
OUHNLW MNocTeneHHoe yBennyeHve o 20%
I
/ « Jlo6aBneHune B paLioH LiefIbHOro 3epHa MOXeT CHUXKaTb NPOAYKTUBHOCTD,
€C/IN He CKOppeKTnpoBaTb 06I.I.|I/II7I 6anaHc NnuTaTeNbHbIX BelwecTtB B
auuoHe.
pay
1
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LlenbHoe 3epHO HeOOXOAUMO yAanuUTb U3 paLMoHa 3a 2 IHA A0 OT/I0Ba ANA NPeAynpeXAeHUs pUCcKa NosABAeHNA OCTaTKOB
3epHa B CUCTEME MULLEBAPEHNA B MOMEHT NepepabdoTKu.

KopmoBble fo6aBKM

CyLlecTByeT paf KOPMOBbIX L06aBOK, KOTOpPble MOXKHO BBOAMTb B COCTaB PaLMiOHa ANA NOAAEPKaHUA YPOBHA KOPMJIEHUA
n metabonmsma ntuubl. Cloga BXoAAT:

*  DH3MMbI

+  MeanumHckmne npenaparbl

«  CrumynaTopbl pocTta

+  [po- n npe-6unoTnkn

+  KoHcepBaHTbl KOPMa 1 aHTMOKCUAAHTbI

«  CrumynAaTtopbl rpaHynaunn

KopmneHme B yCoBUAX BbICOKON Temnepatypbl

MprMmeHeHre cbanaHCMpPOBAHHOW MUTATENIbHOCTA KOPMa U CbipbA, UMetowero 6onee BbICOKUA YPOBEHb YCBOAEMOCTMH,
MOXET NMOMOUb YMEHbLUUTb CTPECC CTafa, CBA3AHHDBIV C BbICOKOI TEMMEPaTypoii OKpy»KatoLlero Bosayxa.

Vcnonb3oBaHvie onTrManbHON GU3NYeCcKoi CTPYKTYpbl KopMa (KPyrKa BbICOKOro KauecTBa v rpaHysa) yMeHbLUAeT Pacxop
SHepruM Ans YCBOEHWA KOpMa, ClefoBaTeNbHO, CHUXKAeT YpOBeHb Tenna, BbipabaTbiBaeMOro BO BPEMS KOPMIEHUS.
OntumasnbHan Gpr3nyecKas CTpyKTypa KopMa TakxKe yydlaeT notTpebieHne Kopma 1 momMoraeT nTuue noTpebanaTb KOpM
B 6osiee NpoxafiHble Neprogpbl AHA UM HOUbIO.

MpepocTaBneHne 6onee BbICOKOTO YPOBHA OOMEHHON 3Hepruy B Kopme B Gopme macsia Uim Xupa (@ He yrnesofos) B
»apKoe Bpems roga umeeT 611aroTBOPHOE BAMAHUE MO MPUYVIHE CHUXKEHWS Ternna, NPov3BOANMOro Npyv nepesapuBaHum
Kopma.

Mpy 5TOM OYeHb BaxeH AOCTYN K NpoxfafgHoi Boge (MpumepHo 15°C/59°F), KoTopasa He coAep»K1T N36bITOUHOTro obbema
MVHepasbHbIX BELLECTB 1 OpraHnyeckrx fobasok (cM. Pasnen 30oposwe u buozawjuma).

Crpaternyeckoe nprmMeHeHue sutammnHoB (ButamuHbl A, C, D, E 1 HMaumH) 1 aNeKTponmMToB (HaTpWiA, Kanum 1 xnop)
B KOpMe WM BOAe MoMoraeT NTuue NPeofoneTb CTPecC, CBA3aHHbIN C YC/IOBMAMYK cofepaHua. TennoBom cTpecc
yBenuumBaeT deKanbHble 1 MOYEBble BblAENEHNA MVHEPanoB M MUKPOIIEMEHTOB M3 OpraHu3ma MTulbl U MOBbIWAET
WHTEHCUBHOCTb AblXaHWA, CHUXana cofepxaHue bukapboHaTta B KpoBW. TakuMm 06pa3om, B 3TO BpeMs peKkomeHAyeTcA
yBenuunBaTb NpYMeHeHre BUTaMUHHbIX 1 MUHepasbHbIX J06aBOK (B pa3peLueHHbIX 3aKoHo4aTeNlbcTBOM obbemax) ana
KOMMeHCaLum CHUXKeHVA NoTpebneHnsa Kopma B XapKuil neprod ropa. NprMeHeHne NUTbEBOIN COAbI WU YTIEKUCIIONO
Kanna MOXeT UMeTb MONOXMUTeNbHbIN SPPeKT ANA CHUXKEeHUA NOCIeACTBMI TEMIOBOro CTpecca; BUANMO, MO MpuymHe
yBeNIMyeHna notpebneHnsa Boabl.

. Ucnonb3oBaHme onTumanbHoOro 6anaHca nuTaTenbHbIX BeLwectB n
npruMeHeHune Jierko yceanBaemoro cbipba CHOCOGCTBYET CHMXKXeHn
nOCﬂeACTBVIiI Tens1I0BOro crpecca.

«  MpumeHeHune onTManbHOI GpU3NUECKON CTPYKTYPbl KOPMa TaKKe BefeT
K YMeHbLUEHMIO TEeMJI0BOro cTpecca u CTUMYNMpyeT notTpe6neHne Kopma B
/ 6onee npoxnagHoe Bpems AHA.
«  ObGecneubTe AOCTYN NTULbI K KOPMY B 6oJiee NpoxnaAHblii Nepuog aHA.
-

«  O6ecneybre NpoxiagHylo NUTbEBYIO BOAY BbICOKOTr0O KayecTBa.

. PaCCMOTpl/ITe BO3MOXXHOCTb NCMOJIb30BaHNA BUTAaMWUHOB N 3JIEKTPONINTOB ANA
CHMXKeHMNA CcTpecca, CBA3AaHHOINro C MUKpoKanmaTtom.

Mukpoknumat

A30THbIe 1 aMMUWaYHble NCMAPEHNA MOXHO YMEHbLUNTb C MOMOLLbIO CHUMXEHUA YPOBHA COAepKaHUA CbIpOro npoTenHa B
pauroHe. 3TO JOCTUrAeTCA NPU COCTABNEHNNM PALMOHOB, COAEPXKALLUX PEKOMEHIYEMbI YPOBEHb aMUHOKMCIIOT, @ TaKXe
npvi TPUMEHEHNN CUHTETUYECKNX aMUHOKUCIIOT.

Boigenenune d)ocd)opa MOHO YMeHbWNTb, €C/IN HE AoNYyCKaTb N30bITOYHOIO KOpMNieHnA. YcBoAeMoCTb KOpMa npu 3Tom
MOXHO ynyywinTb nyTem BBeaeHNA d)I/ITa3HbIX SH3/MOB B PalOH.
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«  CocTaBneHue paLOHOB CO c6alaHCMPOBAHHbBIM coAepPKaHNeM aMUHOKIUC/IOT
YMEHbLUUT a30THbIe BblAeneHuns.
/ +  BbigeneHuns ¢pocdpopa MOXKHO yMEHbLINTD, NCMONb3yA ¢puTasHble SH3NMbI N
niaHUpyA KopMiieHVe NTULbl B CTPOroM COOTBETCTBMM C ee NoTpeGHocTAMM.
| —
|

KauecTtBO noacTnnKku

CHVXEHMe BMAXXHOCTV MOACTUIKA YMEHbLUAeT aMMuauHble BbigesieHns B BO3[YXe, UTO MOMOraeT CHU3UTb PUCK
pecnupaTopHbix 3abonesaHuit cTaga. Kpome Toro, 6onee BbICOKOE KauyecTBO MOACTWMIKM YMEHbLUAET Ciydau
nofoLepMaTrTOoB.

Mpu 3bPEeKTUBHON TEXHOMNOTUN, XOPOLIEM 340PO0BbE 1 61aronoyUrn COAePXKaHUA NTULbI CIeAYOLWME PEKOMEHAALMM MO
NUTaTENbHOCTY KOPMA JOMKHbBI MOMOYUb MOAAEPKMBATb MOACTUIKY B XOPOLIEM COCTOSHIN:

Kayecmeo npomeuHa

HeBo3moXHOCTb 06ecrnedeHmns Tpebyemoro cofepKaHus c6anaHCMpPOBaHHOMO NMPOTENHA B PALVIOHE U3 CblPbs BbICOKOTO
KauecTBa BefleT K 0Opa30oBaHMI0O MOUEBOWN KUCIOTbl B MeYEeHV U BbIAENIEHUID ee uYepe3 Mouku. ITO CTUMYnMpyeT
noTpebreHvie BOAbl, UMEET HeBMAronpPUATHbIA 3GPEKT Ha 340POBbe KULIEUHMKA W Bbi3blIBAET HAMOKAHWe MOACTUMKY,
a TaKXe MOBbILIAET PUCK BO3HUKHOBEHMsA mopofdepmatita B ctage. COCTaBleHMe paLUMoHOB, B KOTOPbIX cofepKaHue
MUTaTesbHbBIX BELLECTB COOTBETCTBYET TPEBOBAHMAM MTULbI, YMEHBLIAET PUCK MOABEHUSA BAAXKHOW MOACTUSKN.

MuHeparnei
HenpasunnbHOe ncnonb3oBaHve NULLEBOro HaTPYA, KalMA 1 XJ1opa Tak»Ke MOXET Bbl3BaTb HAMOKaHWe NOACTUIKN.

Job6aBneHne ¢prTazHOro sH3UMa B GporinepHble paLnoHbl CnocobcTByeT BblaeneHno pochopa 13 UHFPeANEeHTOB KOpMa
pPacTUTENIbHOIO NMPOVCXOXAEHUA, @ TaKXKe APYrUX MUHEPanoB. ITO HEOOXOAMMO YUMTbIBaTb NPU COCTaBIEHUN PaLIOHOB
C BKNtoyeHreM $puTasbl 418 TOro, YTobbl He JOMNYCTUTb NPO6sIeM C HAMOKaHNEM NMOACTUITKN.

Yc8osemMocme KOpMOB020 Cbipbs
Heo6xo[uMo CHVKaTb NMPUMEHEHWE CbIPbA, MMEIOLLEro HU3KYI0 YCBOSEMOCTb WU BbICOKOE COAEpPKaHMe KNeTuaTku, Tak
KaK 3TO BefIEeT K HapyLIEHMNIO GYHKLMU KULLEYHVIKA, MOABEHNIO XMAKOIO MOMETA U CHUXKEHUA KavecTBa NOACTUSKM,

AHTU-NUTaTeNbHble GaKTOPbI (HaNpUMep, MHIMOUTOPBI TPUMCKHA) TakXKe CleayeT CHUXKaTb, @ KOPMOBOE CblPbe AOMKHO
6bITb CBOOOAHO OT MUKOTOKCUMHOB. ECn M36eXKaTb NpMMEHeHNA CbipbA HU3KOTO KauecTBa He NPefCcTaBAAeTCA BO3MOXHbIM,
cnepyeT UCMOMNb30BaTh B PaLMOHe COOTBETCTBYIOLME CBA3YIOLME MUKOTOKCUHOB.

MprMeHeHre HeKpaxmarnbHbIX MOMMCAXapPULHbIX SH3UMOB MOXET ObITb 3GPEKTVNBHBIM CMNOCOOOM YNyylleHNA 300POBbA
KULIEYHMKA, a TaKXKe KOHTPONA KayecTBa MOACTWUAKW. DTU SH3MMbl CHUXKAOT BA3KOCTb KULLEYHMKA U CMOCOOCTBYIOT
NoAAePKaHMI0 CYyXOCTN MOACTUIIKN.

B nocnepgHue Heckonbko net, 0cobeHHO, B pervoHax 3anagHon EBponbl, npou3olen nepexof Ha KCMosib30BaHue
pacTUTENIbHOIO NPOTEUHA N NCKIOYEHUE aHTUOUOTNKOB U3 BPOMIEPHbIX PAaLMOHOB, YTO MHOTAA Bbi3blBaeT TPYAHOCTU B
noaaep»aHuy Kauectsa NnoACTUIKU.

Kauyecmeo xupa

Jlerko ycBosiemble (C HeHacblILLeHHbIMU XXUPHBIMU KNCIOTaMM) »KMPbl CNOCOOCTBYIOT 3[0POBbI0 KULLEYHWKa 6POIinepHOro
norosioBbA. [priMeHeHne XXNPOB HN3KOro KayecTBa YacTo ABMNAETCA MPUUYNHOWN TOrO, YTO NOACTUIIKA CTAHOBUTCA XXUPHOW
WAV NINTMKOW, a 3TO, B CBOIO o4epefib, BefeT K MOABNEHNI0 NOAOAEPMATHTA Y NTHLIbI.

Dusuyeckas cmpykmypa Kopma

MpeumyLiecTBa KOpMa BbICOKOrO Gr3MUYECKOro Kayectsa Ans GpovnepHoi NPOAYKTYBHOCTU PacCMaTPUBANUCH BbiLe.
Kopm HM3KOro ¢r3nyeckoro Kauyectsa, vMewwWwmnii 60bluoii 06bem MbIIEBUAHON GPaKLUM, He TONIbKO Bbi3biBAET
npo6nemMbl MPOAYKTUBHOCTU, HO TaK>Ke BefIeT K YBEMYEHNI0 NOTPebieHNs BOAbI, UTO, B CBOIO OUepefib, CHUXKAET KauecTBo
MOACTUIIKN U YBENIMUYMBAET PUCK BO3HVKHOBEHUA NOJOAEPMATHTA B CTaje.

AHMU-KOKYUOUAIbHAA NPO2PaMmMa

MNMprMeHeHVe NPOTUBOKOKUMANANIBbHBIX MPEenapaToB, Kak MpaBuio, MMeEeT MONOXUTENbHbIN 3ddeKT Ha 340poBbe
KULIeYHMKa. ITN npenapaThbl ynyylaoT GYHKLMIO KMLLEYHMKA 1 CNOCODOCTBYIOT MOAAEPKaHUIO KauecTBa noacTunku. Mpwm
NPYMEHeHNN XNBOW BaKLUMHbI A1 KOHTPONA KOKLMAMO3a B 6pOiepHOM NOrofioBbe cieayeT yaenaTb 0coboe BHUMaHne
3[10POBbIO KMLLEYHMKA NTULLbI AR NOAAEPKaHWA KauecTBa NOACTUNKMA.
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o He npumeHANTe paLMOHDbI, cofepXKaLyue 60nblwnii 06bem Cbiporo NpoTenHa
(a3ota), uem Tpebyetca ana mera6onusma NTULbI.
«  WN36eraiiTe BbICOKOro cofepKaHus 3/1eKTPONINTOB, NOBapeHHOI conu n
Kanusi B KOpMe, T.K. OHM CMOCOGCTBYIOT yBENNUYEHUIO NOTPe6eHns BoAbl, YTO
BeAeT K HAMOKaHUIO NOACTUAKM.
/ «  W36eraiiTe npuMmeHeHNA TPyAHOYCBalBaeMbIX UHIPeANEHTOB B KOpMe.
o MpumeHsiiTe BbICOKOKauYeCTBEHHbIe KOPMOBbIE XMpPbl /AN Macna, T.K.
- 3TO NOMOraeT He oNyCKaTb KULLEYHbIX PacCTPOICTB, KOTOpble BegyT K
HaMOKaHUI0 NOACTUIKNA.
o 0OGecneubTe BbicOKOe pU3MUECKOE KauecTBO Kopma B popme KpynKu unu
rpaHy”nbl.
o [MpumeHsanTe 3¢ppeKTUBHYIO aHTU-KOKLUAVANbHYIO NPpOorpammy, Kotopas
CNOCo6CTBYET YNyULIEHMIO 340POBbsA KNLLEYHNKA U NoAAepPKUBAET BbICOKOe
KauecTBO NOACTUNKN.

Dlpyras none3Haa uHdpopmauus

TexHuueckoe nocobue Aviagen: [lpakmudeckue NpednoCblIKU CHUXEHUS pUcKa
nododepmamuma

TexHuuyeckoe nocobue Ross: 300posse Hoe bpoliniepos — KOHMPOJIb NodoOepMamuma
| AviaTech: TexHosoeudeckue npuemsl KOHMPOJIA NOO0OepMamuma 6polisiepHO20 N020/108b5

Cuctembl noeHud

CTapo [OMKHO MMETb HEeOTrpaHMYEHHbIN JOCTYN K YMCTOW, CBEXeN M KayecTBeHHON Boge. Ecnu notpebneHue Bogbl
€CTEeCTBEHHO HM3KOE, Hanpumep, B Nepruoabl TEMHOTbI, KOrAa NTula BeaeT ceba NacCBHO, KOHTPO/b NOA4auYM BOAbl MOXKET
NMOMOYb YMEHbLINTb YTEUYKU BOAbI M CBA3AHHOE C 3TUM HaMOKaHve MOACTUIKU. Tako KOHTPOMb cnefyeT MPUMeHATb
OCTOPOXKHO: HENb3A [OMYycKaTb OrpaHuWYeHuA BOAbl ANA PacTyLlel NTUubl, KOrAa Heobxogmmo HalTu GanaHc mexay
pocTom, 6bnarononyyriem 1 prckom nogogepmatuta. HegoctatouHaa nogayva BoAbl MM60O € TOUKM 3peHusa obbema, nnbo
C TOUKM 3PEHMA KONMYeCTBa MOWNIOK, BeAeT K CHUXKEHWIO pocTa 6poinepos. [1na Toro, 4tobbl ybeamTbca B oNTUManbHOM
nogaye BoAbl, KaXkAbli feHb HEOOXOANMO 3aMnnCbiBaTb 06beM BbINMUTON BOAbl. I3MeHeHWA B NOTpebieH BOAbI ABNSIOTCS
nepBbIMU NPU3HAKaMW HAPYLLEHUA 30POBbA U NPOAYKTUBHOCTY NMOroSIOBbA.

3a I'IOTp86J1eHVIEM BOAbl HeO6XO,E|,VIMO exegHeBHO Ha6ﬂl0ﬂaTb, NCNOJIb3yA CHETUUK ONA N3MEPEeHUA pacxoda BOAbl.
CyeTunk ans BoAbl OOMKEH y4unTbiBaTb COOTHOLWIEHNE I'IOTpe6J1€HI/Iﬂ BOAbl C JaBneHnem. HeO6XO,D,I/IMO MMEeTb MUHUMYM
OAVH CYeTYMK Ha NTUYHUK NN 6onblue, Aana Toro, yTOObI npoBOANTb 30HMPOBaHME NTUYHNKaA.

MoTpebneHre Bogbl 3aBUCUT OT NoTpebneHna Kopma. Mpu 21°C (70°F) cumTaeTtcs, 4To NTMua nNoTpebnaeT 4OCTaTOYHO
BOfibl, €CJIN COOTHOLUEHVE BbINMUTON BOAbI (1) MO OTHOLIEHMIO K 06beMy NOTpebsieHHOro Kopma (Kr) 6nm3Ko K ykazaHHOMY
HUKe:

+  1.8:1 npu KONOKOMbHbIX NOWSIKax

« 1.7:1 npu HMNNENbHbIX NOUKaX C YallKaMu

«  1.6:1 npu HUNNENbHbIX NOUIKax 6e3 yalek

TpeboBaH/A K 06beMy BOAbl Take BapbMpPYHOTCA B 3aBUCUMOCTM OT TemnepaTypbl Bo3gyxa. [pu 6onee BblcOKOM
TemnepaType nTuua notpebnaet 6onblue BoAbl. [loTpebneHne Bofbl yBeNUUMBAETCA NPUMEPHO Ha 6.5% Ha Kakabin °C
(Ha 2°F) cBbiwe 21°C (70°F). B Tponunyecknx panoHax NpofomKuUTeNbHble NEPUOAbl BbICOKOW TeMnepaTypbl MOTyT BeCTU K
yBenuMuyeHunto noTpebneHna Boabl B iBa pasa.

TemnepaTypa Bofbl TakXKe MOXeT BAVATb Ha ee noTpebneHve (cm. Tabnuua 3.5).

Ta6nuua 3.5: BivsHne TemnepaTypbl BoAbl Ha ee noTpebeHne

Temnepatypa BoAbl BnusHue Ha noTpebneHune
Metee 5°C (41°F) CnvLWKOM X0nofHas, CHUXeHne
noTpeobneHns
18-21°C (64-70°F) HopmanbHas
Bonee 30°C (86°F) CnvLLKOM Tensas, CHUXKeHne
notpebneHusa
bonee 44°C (111°F) MTrua He nbeT BOAY
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B x03AncTBe ONKEH TaKXKe XPaHUTbCA OCTAaTOUHbIN obbem BOAbl Ha cnyqalh OTKJIIOUEHWA LeHTpaJIbHOro BO,D,OCHa6)KeHVIﬂ.
DTOT 3anac AOSIKEH NMeTb 00beM, y,ElOBJ'IETBOpFlIOUJ,I/IIh 24-yacoBoe I'IOTp66ﬂeHVIe BOAbl CTaOM.

TpebyeTcs exxefHEBHO NPOBEPATH U NPV HEOOXOAMMOCTY KOPPEKTNPOBATb BbICOTY BCEX MOWJIOK, a TakXKe NoLAAePKUBaTb
UMCTOTY MOWMJIOK, He AOMycCKas NonajaHusa B HUX MOACTUIIOYHOrO U dekanbHOro martepuana. Mounku AOmKHbI ObiTb
B pabouem cocTosHUW. CKOMSIEHUE OTNOXKEHWI KanbLuA HeoOGXOAMMO YHMUTOXKaTb MPW MOMOLM Pa3peLlleHHOro K
NPVIMEHEHVI0 MOHOLLIEFrO PacTBOPa BO BPEMA MbITbA NTUYHMKA.

KauecTBO BOAbI

B pervioHax ¢ HM3KMM KauyeCcTBOM NUTbEBOW BOAbI ObIBAET HEOOXOAMMO NPUMEHSATb 06PaboTKY BOAbI, HaNpUMep, X0POM
unn ynbtpadroneToBbiM CBETOM [0 ee MPUMEHEHUA ANA MOoeHWA NTuubl. Bbl MoXeTe nonyuynTb AOMOMHUTENbHYIO
MHpOpMaLMIo O KauecTBe 1 06paboTKe BoAbl B Pa3aene 30oposse u buozawuma.

HunnenbHble nounkn

MuvHUManbHaA NOTPebHOCTb B HUMMENbHBIX MOUSIKAX NOC/e OKOHYaHWA OpyaepHOro neproaa npueoautcsa B Tabnuue

3.6. B nepBble 3 oHA HEOOXOAMMO NPEAOCTaBUTb LbIMAsSTaM AOMNONHUTESIbHbIE MOUSIKU, UCXOASA U3 pacyeTa 3 NMousky Ha
1000 ronos.

(MaKkTryeckoe Yncio rosioB Ha OAMH HUMMeNb 3aBUCUT OT JaBeHWs BOAbl, BO3pacTa ybos cTafa, KNumata v niaaHUupoBKU
NTUYHUKA. JIMHUM NOEHNs JOMKHbBI KOHTPONNMPOBATLCA eXXeJHEBHO At 0b6ecneyeHrs ONTUMabHbIX NPOU3BOACTBEHHbIX
pe3ynbTaTos.

Ta6nuua 3.6: MUHMManbHOe YMCIIO MOWSOK MOC/e OKOHYaHUA 6pyaepHOro nepuoga

Tun nonnok Tpe6oBaHus

<3 Kr- 12 ronoB Ha HUMNNesb

HunnenbHbIN
>3 Kr - 9 rofoB Ha HUNMesb

BblcoTa HUMNENbHBIX IMHUIA AOMKHA ObITb HXKE B Havane 6poNnepHOro Typa 1 NoCTeNeHHO yBENNYMBATHCA C BO3PACTOM
NTULbI.

JINHUM noeHwus, KOTOpble Haxod4ATCA CNUWKOM BbICOKO, MOTyT OrpaHmn4mnBaTb ﬂOTp96J'IEHVIe BOAbl, a NNMHNN MOEeHUA,
PacnonoxeHHble CJINWKOM HM3KO, MOT'YT Bbi3BaTb HaMOKaHMe NOACTUNKN.

B Hauane 6pyaepHoOro neproaa HUMMEeNbHble ANHUM BOMKHBI HAXOAUTLCA Ha BbICOTE, MO3BONAIOLLEN LbIMNAEHKY MUTb BOAY.
CnviHa ubinneHKa BO BpeMa NoeHuaA JOKHA HaxOAUTbCA Mog yrnom 35-45° oTHocuTenbHO noBepxHOCTU nona. Mo mepe
pocTa NTWLbl HAMMENbHbIE MOWAKU MOAHMMAIOTCA Bblle Tak, YToObl CMMHA NTWLUbl BO BPeMA noeHusa 6biia nog yriom
npumepHo 75-85° K Moy, UTo 3acTaBnAeT NTULYY HEMHOTO BbITArMBaTbCA, YTOObI foCTaBaTb Ao HUNMensa (Puc. 3.3). MNTuua
JOJSIXKHA JOTArMBaTbCA A0 BOAbI, HO 6€3 0CO60ro ycunus; Tak, YTobbl BOAa M3 HUMMENs nonagana cpasy B KB NTULbI.
Ecnv HUNNenb HaxoAWUTCA CAMLLKOM HM3KO, MTULIA MOBOPAYNBAET roNoBy, YToObl 4OCTaTb O BOAbI, M BOAA NPOMBAETCS
B NOACTUNKY. [1nA onTMManbHOro AOCTYNa K BoAe 6poinepHoe NoronoBbe npyi BO3MOXHOCTY JOSIXKHO BbIPaALLMBATLCA C
ncrnonb3oBaHeM 360° HUMNENbHOW CUCTEMBI. DTO 0COOEHHO BaXKHO NPU BblpaLLMBaHUM KPYNHOW ATULbI (>3 Kr).

Pnc. 3.3: OnTmanbHaA BbICOTa HUMMENbHOW NOWJIKK B 3aBUCUMOCTN OT BO3pacCTa NTunubl
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Hanop 800bi

Hanop Bofbl B HUMMENbHOW CUCTEME MOEHUA HEOBXOAMMO NPOBEPATb Pa3 B Hefeso B nepuog 6poriepHoro Typa ans
TOro, 4To6bl NMogava BOAbl COOTBETCTBOBAJIA MAKCUMAsbHOM NOTPEOHOCTM CTada B Bofde KaxAbl aeHb. Hanop sogbl B
HUMNMNENbHbIX MOUIKaX MOXHO VM3MePATb, NPVXKMMasA U3MEPUTENbHbIV LWANHAP K HUAMMENO B KOHLE HUMMENbHON IMHIN
[N1A aKTMBALUY NOTOKA BOAbl U3 HUMMNeNA B TeueHne 1 MUHYTbl. O6bem BOAbl B M3MEPUTENbHOM LUANHAPE NOKasblBaeT
Harop BOAbl B HAMMENbHON JIMHWM B MUHYTY. ECI Hanop Bofbl Bbille pacyeTHOro, 3TO MOXET Bbi3bIBaTb YTEUKY BOJbI 1
HaMoKaHVie NoACTUNKU. bonee HN3KUIA HAaMOP MOXET ObITb HeJOCTAaTOUHbIM A obecrneueHUs TpebyeMoro ob6bema BoabI
MorosioBblo. VI3MepeHrie CTaTMUecKoro Harmopa BOAbl HUMMESA MOXET MOMOYb BbISIBUTb MPOOGAEMbl CUCTEMbI MOEHUS.
CnepyeT BbINOMHATL PEKOMEHAALMN NMPOV3BOANTENA ANS KaXKA0N MHANBUAYANbHON CUCTEMbI MOEHUS.

PekomeHgauumm onTuManbHOro Hanopa BOAbl B COOTBETCTBMN C BO3PpaCTOM NpMBOAATCA B Ta6nv|u,e 3.7; npum 3TOM BaXHO
TaK>e BbINOJIHATb peKkomMmeHOaunn M3rotoBuTend Ka)K,EI,OI?I OT,qu'IbHOI7I CUCTEMbl MOeHuA. 3aTeMm HeO6XO,E|VIMO N3MepPATb

I'IOTpe6J'IEHVIe BOAbl 414 MOATBEPKAEHWNA TOrO, UTO NTUL.A NONny4yaeT }J,OCTaTOHHbII;I 0b6beM NUTbEBOM BOAbI.

Ta6bnuua 3.7: PekomeHgaumum onTrMasibHOrO Hanopa Bofbl B COOTBETCTBIMM C BO3PACcTOM OPOIIepHOro ctaga

BospacTt cTaga BnusaHue Bo3pacTta Ha noTpebneHne Bogbl
0-7 pHen 20 mn/MuH
7-21 gHen 60-70 mn/mMuH
>21 oHen 70-100 mn/MuH

° Dlpyraa nonesxas undopmauusa
I Mocobua no BbipawmBaHuto 6porinepHoro noronoebs How To 08: Kak uamepams Hanop
T 800bl 8 HUNNEJIbHBIX NOUTKAX

KonokonbHblie NOUnKn

B cyTouHom Bo3pacTe Ha Kaxayto 1000 upinaaT TpebyeTcs MUHMMYM 6 KONOKOJbHBIX MOUIOK (guameTpom 4 cm). Takxe
B nepBble 3 gHA HEOBXOLMMO YCTaHOBUTb LOMOSHUTENbHbIE MOWMKU U3 pacyeTa 10 AOMONHMTENbHBIX MOUMOK Ha 1000
UbIMAAT.

Korpa 6poiinepHoe noronoBbe CTAHOBUTCA CTaplue 1 CTafo pacrofiaraeTcsa Ha BCel Miowaan NTUYHMKa, TpebyeTca
MUHUMYM 8 KONOKOMbHbIX NovnoK Ha 1000 ronos. MNMonnku cnegyeT yCTaHABAMBATL PABHOMEPHO C TAaKMM PAcYeTOM, YTOObI
LbINAATaM He NPUXoAMSIOCh Nepemellatbcsa bonee yemM Ha 2 M 4nA AOCTyNa K Bofe. B KauecTBe oprieHTMpa ypoBEeHb BOAbI
B MOW/IKax JoKeH 6bITb Ha 0.6 CM HIXKe Kpaa nounku Ao Bospacta 7-10 gHel. MNocne 10 AHel ypoBeHb BOAbI JOSIKEH ObITb
rny6uHoi 0.6 cm.

ﬂ,OI'IOJ'IHVITeanbIe MWHW-NOUNKN 1 NOAAOHDbI, NpUMeHAeMble ANnA MOJSioAblX UbIMIAT, cnefyeT nocTeneHHo y6|/|paTb n3
NTUYHUKaA, N K BO3pPacTy 3-4 oHA BCe UbINAATa JONXHbI HAYaTb MUTb N3 aBTOMATUYECKUX MOWSIOK.

MUHVManbHble TPe6OBaHMSA K KONMYECTBY Nousiok Ha 1000 ronoB nocse OKOHYaHWsA 6pyaepHoro nepriofa NprBoOAATCS B
Tabnuue Huxe.

Ta6bnnua 3.8: MuHUManbHble TpeboBaHMA K KonnyecTsy nouniok Ha 1000 ronoB nocne okoHYaHuA 6pyaepHoOro nepuoga.

Tun nounkn Tpe6oBaHuA

KonoKkonbHbIn 8 novnok (anametp 40 cm) Ha 1000 ronos

Heob6xoanmo Kaxablii AeHb NPOBEPATb U PeryanpoBaTb BbICOTY MOWOK TaKUM 06pa3oM, UTOObl HO KaXKOoW MOUSIKY
HaxoAMIOCb Ha BEPXHEN NMMHUM TPYAHON MbILWLbl NTULbI, HAYMHAA € Bo3pacTa 18 aHen (cm. Puc. 3.4).
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Puc. 3.4: OnTmanbHas BbICOTa KOTOKOJbHbIX MOUSIOK

+  WcTouHMK NnuTbeBOI BOAbI fOMKEH GbITb AOCTYNEH NTuLe 24 Yaca B CYyTKM.
o [puMeHATb AONONHUTENbHbIE MOWKI B NEPBbIe TPY AHS.
« CooTHoLIeHNe KOpMa K Bofle He06XOfMO NPOBEPATb eXKeJHEBHO ANA
KOHTPONA noTpe6neHns Bogbl CTafoM.
« Heob6xogumo yunTbiBaTb yBenmnueHe noTpe6neHns Bogbl Npy BbICOKOM
TeMnepaType Bo3fyxa.
/ «  Bapkoe Bpems roga peKoMeHAYeTCA CMBaTh BOAY U3 NNHUI NOEHUsA 1
e HanNoMNHATb X CBeXKell NPoX/afHoi BOAOIA.

«  Cnepyert exefjHeBHO PerynmpoBaTb BbICOTY MOWIOK.

« 06ecneuntb oNTUManbHbI GPOHT NOeHNA 1 6ecnpenATCTBEHHbIN AOCTYN
BCel NTULbI K NounKam.

Cucrembl KopmMmieHunAa

B nepsble 10 fHel 6polinepHoe NOrosoBbe AOMKHO NOMy4YaTb KOPM B GOpMe NPOCESHHOW KPYNKM UM MUHW-TPaHYIbI.
Kopm Heobxopumo pa3mecTuTb Ha MOAAOHAX WM Ha paccTefieHHON bymare anA obecneyeHWa ero MakCvmasnbHOW
JOCTYNHOCTU. MrHUMYM 80% NOBEPXHOCTY NOMa AOMKHO 6bITb MOKPbITO 6yMaroi. ABToMaTuyeckasa ccteMa KopMieHus
[OJSIKHA OblTb HaMoNHEHa KOPMOM C M30ObITKOM AnA obneryeHusa goctyna Upinaat K kopmy. O6bem Kopma Ha bymare,
KOTOPbI JOMIXKEH OblTb AOCTYMEH MTULE B MOMEHT MOCAAKN, pPaccymTbiBaeTcA, ncxoas u3 40 r Kopma Ha ronosy. [na
CTUMYAALNUM LbINAAT K NOTPebeHnto Kopma HeobxoarnmMo Ao6aBNsATb KOPM Ha Bymary B perynsapHble UHTEPBasibl BPEMEHN
B nepsble 3-4 AHA Nocsie NoCagKu.

lepexon K OCHOBHOW CUCTEME KOPMIIEHWUS OOMKEH MPOMCXOAUTb MOCTENEeHHO, HauvHaA ¢ Bo3pacTa 4 unu 5 gHen no
Mepe TOro, Kak LbIMIATa HauMHaloT NPOABAATb MHTEPEeC K aBTOMAaTMYeCKol cucteme KopmieHus. MosHbi nepexop K
MCMOMb30BaHII0 OCHOBHOI CUCTEMbI [OSIXKEH ObiTb 3aBEpLUEH K BO3pacTy 6 Unn 7 fHEN, 1 LONONHUTENbHbIE NOALOHbI ANA
KOpMa JOJSIXKHbI ObITb BbIHECEHDI M3 NTUYHMKA K BO3pacTy 7 AHel. MNocne 3aBeplueHna nepexoaa Gprsnyeckyto CTpyKTypy
KOpMa HeEOBXOAUMO NMOCTENEHHO CMEHUTb C KPYMKIW UAN MUHW-TPaHYSIbl HA FPAaHYNMPOBAHHbIA KOPM BbICOKOIO KauecTsa.
CnepyeT NOMHUTb, UTO NTULA He AO/MKHA NOMyYaTb LefbHYI rpaHyy (3-4 Mm) 10 [OCTUXKeHWA 18-AHEBHOro BO3pacTa.

MaKTNUecKUin paLoH KOpMa JOJIXKEH 3aBUCETb OT KMBOW MACChl, BO3pacTa y6os, KNvMmara 1 Tuna NT1YH1Ka, a TakKe Trna
o060opynoBaHNA KOPMIEHNS.

Ta6bnuua 3.9 AeMOHCTPUPYET TUMUYHbIE CUCTEMbI KOPMIEHUS U PEKOMEHAYeMbli GpPOHT KOPMJIEHUA Ha rOJoBY.
HepnocTtatouHblii GPOHT KopMieHUs BGyAeT CHUXaTb POCT MTULbl U OAHOPOAHOCTb CTafa. YMCio ronoB Ha cuctemy
KOPMJIEHVS 3aBUCUT OT YOOMHOW »KIBOM MACChl U KOHCTPYKLMY CUCTEMbI KOPMIIEHUS,
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Ta6nuua 3.9: OPOHT KOPMIEHNA Ha rONOBY AJA KOPMYLLIEK Pa3HOrO TUMa

Tvin KopMyLWKK OpOHT KopMneHua
Kpyrnaa KopmyLuka 45-80 ronoB Ha YaLKy (MeHbLue Ana KpynHon ntuubI[> 3.5 Kr])
LlenHon/WwHeKOBbIN TpaHcnopTep® 2.5 cvw/ron
Tpy6uaTbii KOpMOpPa3[aATUNK 70 ron/Tpy6y (Npv grnameTpe Tpy6bl 38 CM)

*[Imuya 6epem Kopm ¢ 06eux CMOPOH MpaHcnopmepa.

Bce Tvnbl KOpMyLLIEK AOMKHBI ObITb OTPErynMpoBaHbl AN1A YMeHbLEHNA NoTepb KOpMa 1 ONTYMasnbHOro AOCTymna NTuLbl.
[IHO enoOKOBOW NN KPYTION KOPMYLLKM [OJIXKHO HAXOAUTHCA Ha YPOBHE BEPXHEN NMMHUN FPYAHON MblllLbl NTHLb! (PUc.
3.5). BblcoTy YalleuHbIx un TpybuaTbix KOPMyLLEK CIIeAYeT OTPerynnpoBaTb MHAUBYAYaNbHO. BbICOTY LienHbIX KopMmyLuek
MOXHO PErynMpoBaTh C NOMOLLbIO ebefKn NNV MeHAA ONHY NOLCTaBOK.

Puc. 3.5: OnTMMmarnbHas BbICOTa KOPMyLLEK

HeBepHas BbICOTa KOPMYLLUKYM (CIULIKOM BbICOKO/CIIMLLIKOM HU3KO) YBENMUYMBAET NoTepn KopMa. Kpome 3KOHOMUYECKMX
noTepb, 3TO BefleT K HETOUHOMY pacyeTy KOPMOKOHBepcum. TakKe npu noTpebneHnmn ntulei kKopma B Gopme poccbinm
YBeJIMUMBaETCA PUCK GaKTepranbHON MHGEKLMY, NOMyUYEHHON 13 KOpMa.

Kopm flonmKeH pacnpefensatbCs B CUCTEME KOPMIIEHUS PaBHOMEPHO TaK, YTOObI BCA NTHLa NOTPe6isAna ero ofHOBPEMEHHO
B OAMHAKOBOM 0Obeme. HepaBHOMEpHas pa3faya Kopma BefieT K CHUXKEHMIO MPOAYKTUBHOCTU, NOABMNEHWIO LIapanuH 1
NOBPEXAEHWA, CBA3AHHbIX C CONEPHNYECTBOM 33 KOPM, 1 YBEIMUEHNIO 06bema NPocbinaHHOro Kopma. CricTema YalleyHoro
1 Tpy6uaToro Tvna TpebyeT NHAMBUAYANbHON PETYNVPOBKN KaXKAoi KOPMYLLKW. 118 KOHTPONS paBHOMEPHON pa3gaun
KOpMa BCe HACTPOMKM rMy6uHbl KOpMa B KOPMYLUKE AO/MKHbI ObITb OAUHAKOBBIMU AJIA KaXX4OW KOPMYLUKU YalleyHoro
1 Tpy6uatoro Trna. CMCTeMbl KOPMIIEHUS YALLEYHOro 1 TPyGUaTOro TUMoB (MPU aBTOMATUUECKOM HaMOSHEHNMN) UMEIOT
NPEnMYyLLEeCTBO B TOM, UTO UX HaMOSIHEHME NMPOUCXOANUT B OQHO 1 TO e Bpems, NMPeAocTaBnsasa nTuUe OfHOBPEMEHHYIO
BO3MOXHOCTb KOpMIieHUs. Mpu UCNONb30BaHNM TPAHCMOPTEPOB pa3daya KopMa NPoMCXoauT MeANeHHee 1 He BCA NTrua
nosiyuyaeT OAHOBPEMEHHbBIN AOCTYM K KOPMY.

Mpn 3bPeKTUBHON TEXHONOMMM KOPMIEHMA Kpyrfble 1 TpybuyaTble KOPMYLKU (MpY aBTOMAaTUYECKOM HamnoSIHEHUN)
MMeIOT NPenMyLLecTBO B TOM, YTO HaMoJIHEHME MX KOPMOM MPOUCXOANUT CUHXPOHHO, YTO MO3BOMAET BCel NTULE HayaTb
€CTb OIHOBPEeMeHHO. HeobxoarMo perynspHoO KOHTPOSIMPOBATb UCMPABHOCTb aBTOMATUYECKOW CUCTEMbI 1 MPOBEPATH
NPaBUIbHOCTb HAMONIHEHNA KOPMYLLEK.

Mpn MCnonb3oBaHMN KOPMOPA3AaTUMKOB LIeMHOro TUMa pasfaya Kopma npoucxoanT MefieHHee, U NTLa He nonyyaeT
KOPM OfHOBPEMEHHO. B HauanbHbI Nepuop BbipalyMBaHUA HEOOXOLMMO BHMMATENbHO HabMoAaTh 3a LEMHbIMU
TpaHCNopTEPaMM U BKIIOUYATb UX HEMEAJIEHHO NMPY CHXXEHUN YPOBHS KOPMa (KOPMYLLKIM MOTYT ObITb MYCTbIMU TOJIbKO Npu
[JoedaHuM Kopma nTuuen, cM. naparpad Huxe). LienHble TpaHCnopTepbl peKOMeHAYeTCA BK/OUYaTb Yalle B TeUEHUe [HS,
Korga nTuua CTaHOBUTCA CTaplue 1 NoTpebnaeT Kopm ObiCTpee AnsA TOro, YTobbl NOAAEPXKMBaTb HAMONIHEHVE KOPMYLLKK
(Puc. 3.6). KntoueBoin dpakTop 3PeKTVBHON TEXHONOMMM LIEMHbIX TPAHCMOPTEPOB - PErYAAPHbIA MOHUTOPUHT Fy6VHbI
KopMma v MoBefeHNA cTaja.
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Puc. 3.6: B3anmooTHoLweHne mexay YaCTOTOM HANOJSIHEHMA LEeNHOro TpaHcnopTepa U BO3pacToM NTULbl

»
|

/

YacToTta HanonHeHuns KOPMYLIKN

v

Bo3pacTt nTuubl

anI noboim VICI'IOJ'Ib3yEMOVI cancTemMe KopMneHmAa pekomeHayeTcAa no3Bo/nTb NTUle pa3 B AeHb A0eCTb BECb KOPM B
TpaHCnopTepax Nnnm KopMmyLiKax. D70 No3BONUT YMEHDbLNTb NOTEPU KOPMa, a TaKXKe yNnyylwnT noka3saTesib 3¢¢eKTI/IBHOCTI/I
ncnonb30BaHNA KOpPMa. Kak Tonbko KOPpMYLLKN 6binn onycToweHbl, HeO6XO)J,I/IMO HeMeONNIeHHO BK/TIOYNTb KOPMOpPa3aaTynKk
1 BHOBb HaMoJIHNTb KOPMYLUKW.

« B nepBble Tpu AHA BMeCTe C OCHOBHOI CUCTEMO KOPMIIEHNA peKoOMeHAyeTcA
MCMonb30BaTh JONONHUTENIbHbIE KOPMYLLKM 11 Gymary ¢ KOpMOM Ha nosy.

/ +  Heob6xoaumo MMeTb JOCTaTOYHO KOPMYLUEK B NTUYHUKE A5l BCEro
noronosbA.
— «  ExepHeBHO perynupynTte BbiCOTYy KOpMYLLEK TaK, YTOObI Kpail KOPMYLUKIA
I HaXOAMWNCA Ha BbiCOTe BEPXHEN NNHUM FTPYAHON MbILLbl MTULbI.
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Paspen 4 - KopmneHune 6poinniepHOro noronoBbs

Uenb

Ob6ecneunTtb NoronoBbe CH6anaHCUPOBAHHbBIM PALMOHOM, KOTOPbIV YAOBNETBOPAET NOTPEOHOCTN NTULLbI B NMUTATENbHbIX
BeleCcTBaX Ha BCeX CTafuAX ee Pa3BUTWA, 1 KOTOPbI obecrneurBaeT onTUManbHyl 3GGEKTUBHOCTb KOPMSIEHUA U
NprO6bINBHOCTb NPOV3BOACTBA, HE CHIKAA XapaKTePUCTUK Gnarononyymsa NoronoBbA.

Ljene 3mozo pazdena - npedocmasume 6osiee noOpo6Hyio UHopmayuio 671 cneyuasucmos no KopMeHur, Komopsie
3aHUMaromcs cocmasieHuem payuoHoas.

MpuHUMnbI

Kopm siBNAeTcs 0CHOBHOW CTaTbel pacxofoB 6poiiepHOro npousBoacTBa. bpolinepHblie paLyoHbl 4OMKHbI COCTABAATHCA
TaknMm 06pa3om, YTobbl co3paTb 6anaHC MeTabonmueckon sHepruv, NPoTenHa U AMUHOKUCIIOT, MHEPasioB, BUTaMVHOB 1
OCHOBHbIX >KMPHbIX KNC/OT, KOTOpble 06ecneunBaloT ONTMMasbHbI POCT Y NPOAYKTUBHOCTb BPONEPHOro NorosoBbA.

O6LWEenpPUHATO, YTO BbIGOP NUTATENILHOCTM PaLMOHa 3aBUCUT OT SKOHOMUYECKUX NPEAMNOCHINOK KaxX4oN KOMNaHUy 1nm
X03ACTBa. OTO 0CO6EHHO Ba)XHO MO OTHOLLEHMWIO K COAEPXaHMI0 MPOTenHa U aMUHOKUCIOT. bonee BbICOKUIA YPOBEHb
yCBaVBaeMbIX aMUHOKNCIIOT YBENUYMBAET NPUObINbHOCTL MPOU3BOACTBA, Yyullas OpOMiepHy0 NPOAYKTUBHOCTD,
0COGEHHO, BbIXOA TYLLKU 1 BbIxoh MAca. ONTUManbHbIi COCTaB KOPMa 3aBUCUT TakXe OT KOHEUHOW NPOoAyKLUMN JaHHOro
6u3Heca. Takum obpas3om, NPUBOAVMbIE PEKOMEHAALMMN KacaloTcA Kak ONTUMM3auMmu Joxofda OT MPOU3BOACTBA »KUBOW
NTUUbI, TaK Y OT NMOPLUMOHHOW pasfenikv TYLWKKW. YBenmyeHve npubbiibHOCTU NPOU3BOACTBA XKMBOW MTULbI CXOXe CO
CHVXeHMeM 3aTpaT Ha KOPM Ha Kr. XXVMBOW MacCbl; OAHAKO, NPU MPOW3BOACTBE NTULbI ANA Pa3AeNky TYLLKN 3Ta B3aUMOCBA3b
MeHAeTcA. [ina yBenmueHna npubbinbHOCTM NOPLMOHHON pa3fAenkiu 4yacTo 6biBaeT HEOOXOAMMO YBENNUNTL CcoflepKaHne
yCBaviBaeMblX aMUHOKMCIOT Bbllle YPOBHA, HEOOXOAMMOro AfA ONTUManbHOW MPUObITBHOCTY NMPOU3BOACTBA »KUBOWM
NTMLUbl. OTO NPOUCXOAUT Bnaropapsa GrHaHCOBOW NPUOLINM OT MPOU3BOACTBA AOMOMHUTENIbHOrO MAcCa NpuU paspesnke
6GponnepHON TYLLKWN. DTa B3aNMOCBA3b AEMOHCTpUpPYeTCcs Ha Puc. 4.1.

Puc. 4.1: Bsanmocesasb mMexay YpoBHEM yCBOAEMbIX aMUHOKNCNOT U I'Ipl/l6bIJ'IbHOCTb}O

CTOMMOCTb/AoX0x LieHa KopMa

[OXO[ - pa3fesika

ycBOAeMbl€ aMMHOKUC/IOTbI B PaLiOHE

l MaKCMasbHbIN 00X04 OT pa3fenku

Peakuma ntuubl Ha ynyudweHne nntatesibHOCTU KopMa 6yAET OOCTUTHYTa TOJIbKO B TaKOM 6p0|7|nepH0M MnorosioBbe, rge
NNTaTENIbHOCTb KOPMa ABNAETCA eAUHCTBEHHDIM CAePXKMBaOLWNM d)aKTOpOM. PEKOMeH)J,yeMbIe PaunOHbI Aviagen NMo3BONAT
,D,O6V|TbCﬂ BbICOKOM NPOAYKTUBHOCTMN 340POBOro 6p017|nepHoro NMoronoBbA, KOTOPOEe BblpallMBaeTCA B ONTUMAJIbHbIX
TEXHONOIMMYeCKnX ycnoBmax.

Bonee noapob6Hy MHPOpPMaLMIO O MUTATENILHOCTM KOPMa U MporpamMmmMax KOPMJIEHMS MOXHO MOAy4YuTb B HedaBHO
n3faHHOM crpaBoyHrke CocTaB 6poiNepHbIX PaLMOHOB, KOTOPLIV NpeanaraeT ciegyoLlee:

«  Bbi6op nporpammbl KOPMIIEHUS AN1A PA3/INYHBIX TUMOB NPOAYKLUM Y PbIHOYHBIX YCIIOBUIA

«  ONTUManbHbIN YPOBEHb MUTATENbHbIX BELLECTB /15 POCTa, 3PGEKTUBHOCTY KOPMa 1 BbIXOLa MACa
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[Jlpyraa nonesHas nndopmaumsa

Cneyugpukayuu 6polinepHelx payuoHos Ross

NMutaTtenbHOCTb paynoHOB
O6meHHasA sHeprus

CopfepkaHrie 06MeHHON SHEPT U B GPONIEPHbIX pPaLMOHax 06yCIaBIMBAETCSA, B OCHOBHOM, SKOHOMUYECKUMM MPUYNHAMMU.
Ha npakTrike BbI6GOP YpOBHA OOMEHHOW SHEPruy MOXET TakKe 3aBUCETb OT MHOXEeCTBa B3aVIMOCBA3aHHbIX (paKTOPOB
(HanprmMep, [OCTYNMHOCTb KOPMOBOTO CbiPbs, OFPAHNYEHNA NPY U3rOTOBSIEHUN KOPMA).

O6bIYHO MpPUMEHAEMbI MeTOA ANA YKa3aHUA cofep)aHnA OOMEeHHOW SHepPruy B KOpMe 3aKJIIUYaeTcA B BblpaXKeHUn
WCTUHHOTO YPOBHA MeTabonunueckoin sHeprum (AME) c HyneBol MOMNPaBKOW Ha YCBOEHHbIN a3oT. MHpopmauma ob
SHepreTMYecKkoOM COAEpPMaHuK, Bblpa)KeHHasa TakuM 06pa3om, MMeeTcA BO MHOTMX WCTOYHMKax. lNprBogumble 3pechb
3HayeHusA B3ATbl 13 Tabnuy BceMmpHON HayyHOI accoumany no NTULEBOACTBY.

3HaueHne AME HeKOTOpbIX MHIPeANEHTOB, OCOBEHHO »KMPOB, HUXKE ANA MONOAbIX LbIMIAT, YeM ANA B3POCTON NTULbI.
CocTaBnaa GpoinepHble pauuoHbl, Ucnonb3ysa 3HauyeHua AME, yunTbiBaiTe 3TOT dakTop. BblpaxkeHue copepaHua
SHEepPrum C TOYKM 3peHna obLLel SHEPr KOMMEHCUPYIOT pasHuLy ycBoeHusa O3, Korga oHa HaXOAUTCA B MHTpefmeHTax
pa3Horo Tuna (KMpbl, NPOTENH U YINEBOAbI) M UCMONb3YyeTCcA ANA Pa3INYHbIX MeTabonuueckmx uenei. MpumeHeHne
3TOW HOBOW CUCTEMBI pacyeTa 0OMeHHOW SHepruv NO3BOMAET YYULWNTb CTaBUIbHOCTb Y BO3MOXHOCTb NMPOrHO3MPOBaHMWsA
pe3ynbTaToB 6pONNepHOro NPON3BOACTBA.

HekoTopble TVNUYHblE YPOBHN OOMEHHON 3Heprun npusegeHbl B Tabnvuax CneunduKkauuii 6poinepHbIX pPaLNoHOB.
3T1a uHdbopMaLUA ABNAETCA OPUEHTUPOBOYHON 1 He NMPeACTaBAeT HeNnocpeaCTBEHHYIO0 MOTPEOHOCTb MNTULLbI KaK TaKOBYIO.
YpoBeHb 3HepreTNUYeCcKoro cofep:kaHna, KOTOpbIi 06ecneynT CpeaHIo SKOHOMUYECKYO NPUObIIb, JOMKEH YUNTbIBATb
MECTHbIE YC/I0BUA BblpalyBaHNA 6PONIEPHOro NorosioBbsl.

Halum akcneprMeHTbI foKasanu cnocobHOCTb COBPeMeHHOro bporinepa nprcnocabnreaTtb CBOe NnoTpebneHne Kopma K
pasnnuyHOMy Copep>KaHuio 0OOMEHHON SHEPrin B KopMe. /iccriefoBaHms TakKe noKasau, 4to NTMLa MOXeT YBeU/BaTh
M yMeHblIaTb noTtpebneHvie Kopma Ha 10% ¢ Tem, UTOGbl KOMMEHCYPOBATb M3MEHEHME SHEPreTUYECKOro CogepKaHus
Kopma.

I «  ONTMMasnbHbIN YpoBeHb 06MEeHHOW SHeprum B KOpMe 3aBUCUT Kak
OT NOoTpe6HOCTEN NTULIbI (Ha KOTOPbIe BAUAIOT TEXHONOrMYeckue
daKTopbl, POCT 1 YCNOBUA BblpalyiBaHUA), TaK M OT SKOHOMUYECKUNX

/ npeanocbioK. PasHble KPoccbl MOTyT MMeTb pa3Hble NOTPeOGHOCTU.

. PaccmoTpurTe BO3MOXKHOCTb UCMOJNIb30BaHuA nokasartenen AME ana

- cocTaBieHUs GpoViNepHbIX PaLOHOB ANA CHUXKEHUA o6bema nnoxo
I ycBanBaeMoro cbipbs.

npOTel/lH N aMNHOKNCNOTbI

KopMoBoIl MpoTeunH, NpeacTaBAAloLWmin CO60M KOMMIEKCHbIE aMUHOKUCIOTHbIE MOANMEPSI, PacLLennfeTcs B KUWeYHMKe
Ha MHAVBUAYaNbHble aMUHOKMCOTbI. KauecTBO MpoTenHa OCHOBaHO Ha copepKaHum, 6anaHce 1 yCBOAEMOCTN OCHOBHbIX
aMUHOKNCNOT B roToBOM Kopme. DakTnyeckoe copepaHne OCHOBHbIX aMUHOKMCIOT, AOCTYMHbIX ANA NTULbI, ABNAETCA
KpuUtuyecknm daktopom. [lo3ToMy peKomMeHIyeTCA COCTaBNATb OpOoiNiepHbIe PaLMOHbl Ha OCHOBE COAEPKaHMs YCBOAEMbIX
aMUHOKUCIOT. YPOBEHb YCBOAEMbIX aMVHOKMCIIOT, MPUBEAEHHBIN B JAHHOM CMPaBOYHMKE, OCHOBaH Ha WCTUHHOWM, a He
pacueTHoW ycBoAaemocTu. [pU NCNoNb30BaHUM PacyeTHON YCBOAEMOCTU PeKOMEHAOBaHHble 3HauyeHWs HeobXxoAVMO
CKOPPEKTUPOBaTb COOTBETCTBYIOLMM 0O6pa3oM.

CopepxaHue Cblporo npoTeuHa [ONKHO MCMONb30BaTbCA Kak opueHTup. (PakTuyeckoe copepaHue npoTenHa
BapbUPYeTCsA B 3aBUCMMOCTI OT UCMONb30BAHHOIO KOPMOBOTO Cbipbs U OYAET 3aBUCETb TaKXKe OT TOro, Kakne OCHOBHbIe
aMUHOKUCNOTbI He AOCTYMHbI B CUHTETUYECKON hopme.
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PEKOMeHﬂyeTCﬂ ncnonb3oBaHne UCTOYHMKOB MPOTENHA BbICOKOro KadecTBa TaM, rge 3TO BO3MOXHO, ocobeHHo, B
ycanoBsumaAax BbICOKOM TemMmnepaTtypbl BO3AyXa. HEC6aJ'IaHCI/IpOBaHHbIIZ NPOTENH HU3KOro KayecTBa MOXKeT OoTpuuaTesnibHO
BNMATb HA MeTabonn3m 6p017|nepHoro noroJsioBbA NO NPUYNHE CTONMOCTUN SHEPTN Ha CHUXXeHWE 1 BbIBO 13 OpraHn3mMa
M30bITOYHOrO a30Ta. M36bITOUHDBIN a30T TaKXe CI'IOCO6CTByET HAaMOKaHUIO NOACTUNTKIA.

MeToaunka cocTaBneHns paLioHOB

Bo Bpems cocTaBfieHMsi PaLMOHOB KOpMa HeobXOAMMO YUMTbIBaTb HE TONIbKO COAEPXKaHWEe aMUHOKMCIIOT, HO 1 BCeX
OPYTUX NATATENIbHbIX BELWECTB, BK/oUas 0OMeHHYI0 sHepruto (cm. Mogpasgen dHeprus). PekomeHgaumum no cogepKaHuio
OCHOBHbIX BOCbMU aMWHOKWCIIOT, KOTOpble 4YacTo OblBAlOT OrpaHuYeHbl B KopMme, nepeunicneHbl B Cneundukaymax
6poiinepHbIX paLiOHOB.

CocTaBneHve pauroHOB MEEeT Liefblo 06ecneunTb NTHLe ONTUMasbHbIN U cbanaHCMPOBaHHbIM 06beM aMUHOKUCNOT. [InA
3TOr0 BaXXHO PEerynsapHO nepecMaTpuBaTb COCTaBbl PaLMOHOB. HeobxoaMmMo npu 3TOM ciefnTb 33 YPOBHEM MPOTENHA
B OCHOBHbIX MHIpeaneHTax C NMOMOLLbI0 TECTUPOBAHNA KOPMOBOIrO CbipbA. ECIM 3ameyeHOo M3MeHeHne B cofepaHum

npoTenHa oaHOro MHrpegneHTa, HeO6XO,D,I/IMO cAenatb KOPPEKTUPOBKY o6u4ero N ycBOAEMOro cogepxaHma aMMHOKNCNOT
BCEX OCTaJIbHbIX MHrpeaneHTOB palUOHa.

OnTMManbHbli NPoduAb aMUHOKNCIIOT

Mpu cocTaBneHun GPOINEPHbIX PaLMOHOB BaXKHO CO3[aTb B KOPMe OMTVManbHbIA 6anaHC amMyMHOKMCIOT. [Ana 3Toro
6bI1 pa3paboTaH ONTUMASIbHLIA NPOPUIb aMUHOKUCIOT. ITO CUCTEMA, PacCyMTbiBalolWas MOTPeOGHOCTb OCHOBHbIX
aMUHOKUCIIOT B OpOIeEpHOM paLroHe, cofepKaHne KOTOPbIX MOXET OblTb OrpaHuyeHo. B 3Tol cncteme nmsvH BbiGpaH
B KauyecTBe aMMHOKUCIIOTHOrO OPUEHTMPA, MO OTHOLEHMNIO K KOTOPOMY pPacCuMTaHbl BCE OCTalbHble aMUHOKUCIOTHI.
Mpennaraemble COOTHOLLIEHUA aMUHOKMCIIOTHOTO Npoduna nprueoaaTca B Tabnuue 4.1 Huxe.

Ta6nuua 4.1: CooTHOLWEHMS ONTUMANbHOIO NPOGUIA aMUHOKUCIOT

YcBosiemaa aMMHOKUCIOTa Crapr Poct OuHnw 1 OuHNwW 2
JInsnH 100 100 100 100
MeTVOHWH 1 UNCTUH 74 76 78 78
MeTnoHuH 40 41 42 42
TpeoHuH 67 67 67 67
Banun 75 76 76 78
M3onenunH 67 68 69 69
ApPryvHuH 107 107 107 108
TpuntodaH 16 16 16 16
JleunH 110 110 110 110

MpnmeyaHwue: 3HayeHus 8 daHHOU mabiuye cocmassieHsl Ha 6ase npakmu4yeckoeo onblma u Hay4Holx ny6nu1<auu0.

OnTumanbHoe copepaHue npoTtenHa

B paHHOM pa3pene paccmaTprBaeTCA MOHATME MPOTEMHOBOro 6anaHca. ONTUManbHbI NPOdUIb aMUHOKMCIIOT, ONCaHHbIN
BbllUE, NCMOMb3yeT Kak MaKCUMasbHble, TaK Y MUHMMAasIbHble 3HaUEHMWA KaXXAOWN aMUHOKMCIOTbI ANA CO3[aHUA TOYHOTO
npoouns. [laHHaa cmcteMa ABNSAETCA NONE3HONM ANA MOMOLLM CreumanmicTamM no KOPMIIEHUIO B COCTaB/IEHNM PaLMOHOB,
XOTS TOYHBIN NPOGUNIb UMEET TEOPETUUECKMI XapaKTepP MO OTHOLIEHMIO K MPaKTUYeCKM KOMMEPYECKM BpoinepHbIM
pauvoHam. KoHuenumsa npotenHoBoro 6anaHca 6bina pa3BrTa B BUAE NPAKTUYECKOro MeToAa NpYMeHeHNA ONTUManbHOro
npoduna aMUHOKMUCNOT ANA pacyeTa MUHMMAsNbHOrO COAEpPXKaHWA OCHOBHbIX W BTOPOCTEMEHHbIX aMWHOKUCIOT B
6polinepHbIX paumoHax. ITOT METOA MO3BOJMIAET KOPPeKTNPOoBaTb GakTUYeCcKoe coflepaHne npoTerHa B COOTBETCTBUN
C KOPMOBbBIMW VHTpefMeHTamy, UMELUMNCA B HANMYWKW, U YUUTbIBAET HEAOCTYMHOCTb KakoM-NMbo aMUHOKUCIOTHI B
CUHTETUYeCKON popme.

PekomeHpauum npoTeMHoBOro 6anaHca COCTaBfieHbl Ha OCHOBAHMM BHYTPEHHMX WUCMbITaHUI Aviagen o BAWAHWUU
COOTHOLUEHMA MPOTerHa, a TakXKe MHGOPMaLMU M3 XO3ANCTB. DKOHOMUYECKME pe3ynbTaTbl OblIM paccuMTaHbl Ans
Pa3nnYHbIX PETMOHOB MUPA, Pa3HbIX BECOBbIX KaTeropui NTuLbl U TUMa KOHEYHON NpoayKuumn (KMBasa NTuua, TywKa unm
NopLMOHHaa pa3sgenka). [NpuHrmMaa Bo BHUMaHMe 3TV GaKTopbl, AaHHble PEKOMEHAALMM COCTaBeHbl AfA LMPOKOro
AVana3oHa SKOHOMMNYECKNX YCIIOBUI.
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BnnsaHue npoTerHa 1 aMUHOKUCIIOT Ha GpolinepHyio NPOAYKTUBHOCTb

CoBpeMeHHbI 6ponep YyBCTBUTENEH K COAEPKaHI0 aMUHOKIMCIIOT B PaLiviOHe U XOPOLLO pearpyeT Ha PEKOMEHLYEeMbI B
Cneundukaumax 6poiinepHbIX paLioOHOB YPOBEHb YCBOAEMbIX aMUHOKMCIOT C TOYKM 3PEHUA POCTa 1 KOPMOKOHBEPCUN.
YBennueHve copep)kaHWA aMMHOKMCIIOT MOBbIWAeT MPUbbUTbHOCTbL MPOW3BOACTBA Kak crneActBume 6Gonee BbICOKOM
NPOJYKTUBHOCT 1 6Gonee BbICOKOrO BbiXxofa TYLWKW. DTO OCOBEHHO Ba)KHO MpW BbipawuBaHuK Gpoinepos AnA
MOPLUMOHHON pa3aenku. ina 3Toro npeanaraoTca oTaebHbIE PEKOMEHAaLMV MO ONTMMM3aL /v MPOU3BOACTBa 6poiinepos
c nocnegytoulen pasgenkon (cm. Cneundurkaumm 6poisiepHbIX paLnoHOB).

OfHaKo LieHbl Ha Cbipbe 1 ce6eCcToMMOCTb NPOAYKLUMM NTULEBOACTBA UMEIOT peLlatoliee 3HauYeHre Npu Bblbope YpOBHA
nuTaTeNIbHOCT GpolnepHbIX paunoHoB. [nA nomowwy B Bbi6Ope OMNTUMANIBHOMO YPOBHA MMTATENIbHOCTU KOpMa B
pasfiMyHbIX PbIHOYHBIX ycnoBuAx Aviagen paspabotan 6uoskoHomuueckyt mogmenb B33M (BpoiinepHas 3KOHOMKKa
SHEpPrun 1 MpoTerHa). 3Ta MOAeNb WCMNOMb3yeT pPe3ynbTaTbl UCMbITAHUA CO BCEro MUPA, MONyYeHHble B TeyeHue
MHorux net. Aviagen ucnonb3yet b33l gna cogencTsma 3akasumkam B onpegeneHun ypoBHA O3 1 aMUHOKUCAOT, YTO
CNoco6CTBYET MOMYUYEHMIO ONTUMANIbHON NPUOLIAN C YYETOM CTOMMOCTM KOPMA U B 3aBUCKMOCTY OT PbIHOYHBIX YCII0BUIA
N TUMA KOHEYHOW NPOAYKLMN.

[lpyras none3Has undpopmanms

TexHnyeckoe nocobue Aviagen: KopmneHue 0718 MakcumasnabHol npubbiau
- coenatime pacyem.
— Mopgenb Aviagen - 533/1 (bpolinepHasa 3KOHOMUKA 3Hepauu U NpomeuHa).

« CocTaBnsAiiTe paLMoOHbl HA OCHOBE COfilepPXKaHUsA YCBOSAEMbIX aMUHOKMNCIOT 1
NPUMeHAA ONTUMaNbHbIN Npodunb amnHokucnoT (Tabnuua 13).

«  PaccumnTbiBaliTe cogepaHue amMHOKNCNOT, yunTbiBasa paKkTopbl, BAuswwme
Ha noTpe6neHne Kopma (T.e. ypoBeHb SHepruu, NporpammMbl KOPMEHUSA,
usnUecKylo CTPYKTYypy KOpma, TUNn 060pyA0BaHNA KOPMIIEHUA) Npu
COCTaB/IEHUN PALIOHOB.

+  Wcnonb3yiiTe KaueCTBEHHbI NCTOYHNK NPOTENHA, 0COGEHHO B YC/IOBUAX BbICOKOIA
TemnepaTtypbl Bo3gyxa.

/ « MepecuntbiBaliTe ypoBeHb aMMHOKMNC/IOT B 3aBUCMMOCTH OT NX COAepPXaHuA B
VNHrpeAneHTax Kopma, ncnonb3sysa Gopmyny-marpuily.
- *  Wcnonb3syite noHATME "COOTHOLLIEHMNE NPOTENHA", YTO MMEET NOoNOoKUTEeNbHOE
BNNAIHNE Ha GpoiiNiepHYI0 NPOAYKTUBHOCTb 1 NMPUGLIIBHOCTD NPON3BOACTBA.
«  bBpoinep uyBcTBMTENEH K COCTaBY aMMHOKNCNOT B Kopme. Micnonb3oBaHmne
peKomMeHAyeMOoro ypoBHA aMUHOKIUCIIOT MPUBOAUT K AOCTUXKEHMIO ONTUMAaJIbHOTO
3KOHOMMYECKOro pesynbraTa.

MwuHepanbi

ObecneueHrie pEKOMEHYEMOro 06beMa OCHOBHbIX MUHEPASIOB, HAXOAALIMXCA B ONTUMAIbHOM COOTHOLUEHUM B KOPME,
TaKXKe fBMAETCA BaXkHbIM (GpaKTOPOM MpU BblpalimBaHum 6poinepoB. K OCHOBHbIM MuHepanam OTHOCATCA KanbLuii,
docdop, HaTpUiA, Kanuin n xnop.

Kanbuunn

Kanbuuii B paumoHe 6poinepoB BAUAET Ha POCT, 3GpHEKTVBHOCTb KOPMA, Pa3BUTHE CKeNleTa, 30POoBbe Hor, paboTy
HEPBHOW Y UMMYHHOW cucTeMbl. [inA pgocTukeHun 3GGEKTVBHbBIX MoKasaTenei BakHO, YTobbl Kanbuuii fobaBnanca
perynspHo 1 B He06XOAMMON NPOMNOPLMU.

nepe‘-{l/ICJ'IEHHbIe (I)yHKLlVIVI MoryT Tpe6OBaTb [Pa3HOr o YpOBHA KaJibLuA, N0O3TOMY B Bbl60pe cogepxaHnA KanbunA OOJIKEH
ObITb 2N1EMEHT KomMmnpomucca.

Co,qepmaHVle KanbuuAa, pekomeHgyemoe B Ta6n|/|uax NNTAaTENbHOCTN KOPMa, NnpuBeAeHHbIX B CI'IELI,I/I¢I/IKaLWIF|X paunoHoB
6p0|7u1epHoro noronoBbsA, 6bl10 pPaccynTaHO C uUenbilo ONTUMU3aUnn 6p017|nepH0171 NPOAYKTUBHOCTHN, yAOBNETBOPAA
I'IOTpe6HOCTVI B Kanbunn pa3inyHbIX d)yHKLlI/II7I OpraHn3ma, nepevyncneHHbIX Bbllle.
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®ocoop

Docdop, Kak 1 KanbLuii, HeO6XxoAMM B ONTUMANbHOM obbeme 1 popme ANA ynyylleHna PasBUTUA CKeneTa U pocTa B
uenom. PekomeHgaunn no cogeprkaHuto hpochopa, npusogmmbie B Cneundurkaymnsx 6ponneHbix pauroHOB, OCHOBaHbI Ha
TPaAVLUVOHHOM MPYHUMNE AOCTYMHOCTY, KOrAa HEOPraHNYeCKMin UCTOUHMK docdopa cunTaeTcs foCTyrnHbIM Ha 100% B
TO Bpems, Kak dpochop 13 pacTUTENbHOrO UCTOUHMKA UMeeT 33%-10 AOCTYMHOCTb. MiccnefoBaHUA 3HaYeHNI JOCTYMHOrO
docpopa, ocHOBaHHbIE Ha 30/IbHOM aHanu3e KOCTW Manbla, AEMOHCTPUPYIOT B3aMMOCBA3b C KJTAaCCUYECKOW CUCTEMON.
MoHATre ycBanBaemoro docdhopa NpUMeHAETCA B HEKOTOPbIX CTpaHax Ansa 6onee TOUHOM oueHKM cogepaHna docdopa
B Cbipbe. Heo6xoaMo 1crnonb3oBaTh NOrMyeck 060CHOBaHHbIE laHHble 0 AOCTYNHOM dpochope B KOPMOBOM Cbipbe B
COOTBETCTBMM C NOTPEOHOCTAMM NTULLbI.

MprmeHeHne GUTa3HbIX SH3MMOB yBennumMBaeT obbem AgocTynHoro docdopa pacTUTENIbHOrO KOPMOBOIO CbipbA U, B
LieSIoM, MPUMEHEHME 3TUX SH3MMOB MMeET 611aronpuATHOE BVsAHME Ha bpoinepHoe Npon3BoacTBO. CHUXeHUe GrTasHoro
docdopa, Kak crefcTBYIE NPYMEHEHNA SH3UMOB, YBEIMYMBAET AOCTYMHOCTb KanbLma U APYriX MUHEPanoB.

MpuHATO, UTO NprMeHeHre duTasbl B 2-3 pasa Bbllle PEKOMEHAYEMOTrO 3HAYEHUA MOXET CMOCOBCTBOBATL YyYLLEHMIO
6polinepHbIX NOKasaTenen 1 napameTpoB TYLWKW Ha CTaguu nepepaboTku.

Kanbuuii n poctynHbiin pocdpop

B 60MbLUMHCTBE CNlyYaeB COOTHOLLEHME KanbLysa W JOCTynHoro ¢pocdopa 2:1 ABAAETCA ONTUMANbHbIM B GPOMNEPHbIX
pauunoHax. OfHako, ecTb MHpopmMaLua O TOM, YTO B CTApPTOBOM paLMoOHe 6Gofiee BbICOKOE COOTHOLUEHME KanbLuus
n poctynHoro ¢ochopa (2.1:1) vmeeT GnaronpuATHOe BAMSHME Ha MPOU3BOACTBEHHbIE MOKasaTenv U 0COBeHHO
MOJSIOXKNTENbHO BIMAET Ha 3[JOPOBbE HOT.

Maruunn

MoTpebHOCTb B MarHWM O6bIYHO YAOBNETBOPSAETCA 6e3 HeobXOAUMOCTM MPUMEHATb A06aBKM. M3ObITOUHbI MarHui
(>0.5%) nmeeT cnabutenbHbIn 3G PEKT.

HaTtpwuir, kanui n xnop

HanVII7I, Kanum un XJiop HeO6XO,ElVIMbI AnAa HeCKOJIbKMX 0OMEHHbIX d)yHKLl,I/IIZ. MN36bITouHOE cogepxaHme 3TnX MnHepanos
MOXeT BbI3BaTb yBennyeHme I'IOTpE6J1€HVIF| BOAbl, UTO MOXET NPNUBECTN K CHMXEHNIO KayeCTBa NOACTUJIKN. HepocTtaTok
3TNX MUHEPANOB B palOHE MOXET OTpuuaTesibHO BNNATb Ha FIOTp66J'IEHMe KOpMa, poCT 1 pH B KpoBW.

Ba)KHO KOHTpPONMPOBaTb COfepP)KaHMe HAaTPUA W XJIopa B COOTBETCTBMM C PEKOMEHAALMUAMU MO NUTATENbHOCTU KOPMa,
yKazaHHbiM/ B Cneuyndukaumax 6poiinepHbIX pauMoHOB. B 0CO6GEHHOCTU Ba)KHO KOHTPONMPOBaTb COAEpKaHMe
XNOPHbIX COEAUHEHWNI, UCNONb3YSA B PaLMOHaX NOBaPEHHYIO COJlb 1 NMUTLEBYIO COAY, a TaK»Ke CeCKBMKapOoHaT. B paLmoHax
KOopMa Heob6xoAMMO TOUYHO BbIAIBUTb BCE UCTOUYHUKY XJTIOPHbIX COeAVHEHUN (HanpuMep, XJTIOPHOe CopepKaHue B NU3NH
rMAPOXI0OPULE N XONVH Xnopuge).

B HEKOTOPbIX YCIOBUAX MOXHO MCMOJIb30BaTb OOJlIee BbICOKOE COAepKaHme HaTpusa 4J1a ynyulleHns pocTa, 0CO6eHHO B
npeacTapToBoii Gopme.

KopmoBoii anekTponuTtHbin 6anaHc (K3b) Takxe BakeH ana 6polinepHoOro norosioBba, 0COOGEHHO B YCIIOBUAX TEMIOBOTO
cTpecca. AHNOHOBOE CofieprKaHVe BUTAMUHHBIX 1 MUHEPanbHbIX MPEMUKCOB HEOOXOAMMO BCErAa yumTbiBaTbh B pacyeTte
MOoHHoro 6anaHca rotoBoro Kopma. MNpu peanbHOM cofepaHnn Kanma okono 0.85% 1 pekoMeHAyeMOM YpOBHe HaTpuaA
1 XJI0pa KOPMOBOW SNEKTPONNTHBIA 6anaHc (HAaTPUI + Kanuid - XJI0p) COCTaBUT 0Kosio 220-230 MIKB. XOTA 3TO ABNAETCA
npriemsieMbIM 3Ha4YeHVEM, HO, KaK YKa3blBanocCh Bblille, OCHOBHOE BHMMaHMe [OMKHO YAENATbCA COAEPKaHMIO0 Xnopa.

| «  O6ecneubTe NTULE AOCTAaTOUYHbIN 06beM KanbLMA COrNMacHO peKoMeHAaLMAM.
- TouHo onpegenuTe cogepkaHre pocpopa B KOPMOBOM CbIPbe, a TaKKe
NoTPe6HOCTb NTULLbI, CMOb3YA OAHUN U Te e eANHULbI.
/ «  TouHO KOHTpONUpYiiTe copepKaHre Xopa, NPUMEHSISi MOBapEHHYIo COsb
1, PN HEO6XOANMOCTI, MUTLEBYIO COAY WM CECKBMKAapOOHAT B KauecTee
— [06aBOK K KOpMy.
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MVIKpOBHeMEHTbI N BUTaMWHDbI
MukposnemeHTbI

MurKpoanemeHTbl (U BUTaMKHbI) TpebyloTca Ana Bcex meTabonuueckux QGyHKUMI opraHmsma ntuubl. Heobxopumbii
YPOBEHb MUHEPaNbHOro COAEPMaHWA 3aBUCUT OT UCMOMb3YEMOro Cbipbs, TEXHOOTMM NPOM3BOACTBA KOPMa U MECTHbIX
ycnoBuin. [lna sToro cnepyet NpUMeHATb KOPMOBble f00aBKM, copepKaLlime 3T 3nemeHTbl. [pyn 3Tom cTouT ybeamntbea B
TOM, UTO KaXKAblIi MUHepan B Heobxofumon ¢popmMe BKIIIOUEH B NMPeMUKC. Kak npaBuio, opraHnyeckme MUKPO3SIeMeHTbI
nmetoT 6osee BbICOKYIO GUONOrMYEcKyto JOCTYNMHOCTb. TakKe eCcTb MHPOopMaLuMa O TOM, UTO yBeNIMYeHne Cofep aHua
LUMHKa 1 ceneHa B GPONMNEpPHbIX paLMoOHax MOXeT ynyuylwaTb KauyecTBO OMepeHus W MMMYHHYK 3awuTy. LIMHK Takxe
CMOCOGCTBYET YNyULLEHNIO 30POBbA NOAYLIEYEK HOT.

ButamuHbl

B cBA3M C pasHuMUel B BUTAMWHHOWM LEHHOCTW Pa3HblX 3€PHOBbIX KYNbTyp HEOOXOAMMO CKOPPEKTMPOBaTb YPOBEHb
HEKOTOPbIX BUTaMMHHbIX 06aBoK. O6bIuHO B Tabnvuax cneundrikayuin Kopma npegnaratTca pa3gesnbHble pekoMeHZaunm
ONA BUTaMMHa A, HUKOTUHOBOW KUCNIOTbI, MAHTOTEHOBOW KUCOTbI, NUpUAoKcnHa (B6) n 6uotrHa B 3aBMCUMOCTU OT
NCMNONb3yeMbIX 3€PHOBBIX (T.e. MLWeHMLa NN KyKypy3a), Ha KOTOPbIX OCHOBaHbl PaLMOHbl KOpMa.

Criegyet OTMETUTb, UTO PEKOMEHAALMUY MO COAEPMKAHUIO XOMMHA NPUBOAATCA B pOPME MUHUMASIbHOTO COAEPKaHusA B
rOTOBOM KOpPME.

EcTb psag obcToATenbcTB (CTpecc, 3aboneBaHus), NPU KOTOPbIX MOrofioBblo MOXET NoTpeboBaTbCA Gonee BbICOKUIA
YpOBeHb BUTaMUHHbIX [O6ABOK MO CPaBHEHMIO C MPUBEAEHHbIMK 3HauyeHWAMK B Cneuymdukaumax 6porinepHbIX
paunoHOB KopMma. YBennyeHne obbema BUTaMMHOB NGO B BoAe, MO0 B KOPME A0SIKHO OblTb OCHOBAHO Ha MOHVMaHUK
1 onbiTe. [lonroBpeMeHHbI NiaH NPon3BOACTBA [OIKEH BK/OUATb CHVIXKEHME UKW yCTpaHeHne GpaKTOPOB CTpecca, a He
3aBMCUMOCTb OT MUHTEHCUBHOTO NPYMEHeHNA BUTaMUHOB AJ1A €r0 CHUXKEHUA.

OCHOBHble NOTPEOGHOCTUN BPONNEPHOro NOrosiIoBbsA B BUTamuHe E coctasnsioT 10-15 Mr/Kr. [ToTpebHOCTb B AOMNONTHUTENIbHOM
NPYMEHeHNV BUTaM1Ha 3aBUCUT OT COAEPKaHMA 1 TWMa XMPOB B PaLMOHe, CofepKaHnA CefleHa, a TaKkxKe Hannuua nnm
OTCYTCTBMA MPO- U aHTUOKCUAAHTOB. Tepmmyeckaa obpaboTKa KopMa MOXKeT Bbi3blBaTb pa3pylueHve ButammHa E fo
20%. CopepxaHvie BuTammrHa ao 300 Mr/Kr ynyJluaeT MMMYHHYIO 3alLMTy MOrONOBbA, a TakKe AJINTENbHOCTb XpPaHeHNA
MAca. YpoBeHb coiepkaHus, npeanaraembint B Cneyndurakuymax 6poisiepHbix paLioHOB, COCTaBMEH ANA NPOV3BOACTBA
340POBbIX 6PONNEPOB B HOPMabHbIX KIMMATUYECKUX YCIOBMAX, HO NPU 3TOM MOTyT BO3HMKaTb CUTyauun (Hanpumep,
BCMbllWKa 3aboneBaHusA), Py KOTOPbIX YBeSIMYeHre CofepKaHna BuTaMmrHa E 6yneT meTb NONOXMTENbHbINA pe3ynbTar.

«  CHwXalTe ypoBeHb cTpecca B CTafe, yMeHblUas 3aBUCUMOCTb OT
NpUMEeHeHNA BUTaMUHHbIX J06aBOK.
\/ +  KoHTponupyinTe obuiee conepaHnA XONVHa, y4nTbiBasA €ro NpucyTcTemne
B KOPMOBOM Cbipbe. /I36erante npnmeHeHUA X0NnHa xiaopugaa B
il BUTaMUHHbIX f06aBKax Mo NPUYMHE ero NioXoro B3amMoaencTBuA ¢
I APYIMMU BUTaMUHaMU.

KopmoBblie f06aBKK, He MeloLne NULLEBbIX CBOCTB

KopMm wncnonb3yetcsa B KauyecTBe HocCuTens Ansa OGONbLIOro uucna [o6aBoOK, MeAULMHCKUX MpenapaTtoB U Apyrux
JIOMOJTHUTENbHbIX BELLECTB, He MMEILWMNX NMALLEBOro 3HaveHns. HeBO3MOXKHO COCTaBUTb MOJIHbIN CMNCOK 3TUX J006aBOK, 1
Aviagen He peKoMeHZyeT NpYMeHeHre Kaknx-nmbo cneumnduueckinx fobaBok. Hanbonee BaxkHble TUMbl JO6ABOK, KOTOpble
MOXHO MPVIMEHSTb B 6pOIepHOM NOrofioBbe, NepeUncrieHbl HUKe. MecTHOe 3aKoOHOAaTe/IbCTBO MOXKET KOHTPOJIMPOBaTb
NpUMeHeHNe 3TUX BellecTB. bpoinepHble NpousBoAuTENM, MPOU3BOAUTENN KOPMa W CMeumanncTbl MO KOPMIIEHWIO
LOJIKHbI MMeTb MHGOPMALMIO KakK O HEOOXOAUMOCTY NPUMEHEHNA KaKnX-1nbo 4o6aBoK, Tak 1 06 nX 3GPEKTUBHOCTN.

SH3UMbI: DH3MMbl B HACTOALLee BPEMs PErynsipHO WCMONb3YITCA B KOPME MTWLbl AN YNYUWEHUs YCBOSEMOCTH
KOPMOBbIX VHIpefneHTOB. Kak NpaBuio, KOPMOBbIE SH3MMbI, UMEIOLMECs Ha PbIHKE, BAWSIOT Ha YrNeBOAbl, MUHEpPanbl B
pacTUTENbHOM Cbipbe U MPOTEUHDI.

HEKanMaHbeIe nonncaxapunaHbole 3H3MMbl 6J'IaFOI'IpVIF|THO BJIMAKOT Ha KOPMa Ha OCHOBE nuweHuLbl C 3KOHOMMYECKOMN
TOUYKWN 3peHnA. DTV 3H3UMbI TaK»Ke obecneurBatloT rmoKoCTb B pacyeTe cogepxKaHnm AYMeHA B palnoHe.
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SH3MMbl GUTa3bl BCE Yallle MPUMEHATCA ANA yydlleHnsa ycsosaemocTun putasHoro pocdopa. MNpu ncnonbsosaHum Gputasbl
cnepyeT yumTbiBaTb COAepKaHve B paunoHe dochopa, a TakKe Kanbuua 1 Apyrux MMHepasnos.

MprIMeHeHKe SH3UMOB MPOTEA3bl B PaLMOHAX 415 BO3LENCTBUA Ha NPOTEVHbI PACTUTENBHOIO NMPOVCXOXKAEHUA B AaHHDbI
MOMEHT M3yyaeTcs, N eCTb MHGOPMALUA, YTO SH3MMbI YINEBOLOB UMEIOT NONOXKNTENIbHOe BMAHUE NPY UCMOSIb30BaHMN
pauUVOHOB Ha OCHOBE KYKYpY3bl.

Mpn pobaBneHMn 3H3MMOB B PaLUOH [O TePMOOOPaAbOTKM KOpMa MOABAAETCA PUCK HapylleHUsA LeACTBUA SH3UMOB,
CBA3aHHDbIA C MOBPEXAEHNEM SH3MMOB B YC/IOBMAX BbICOKOW TemmepaTtypbl. TOF0 MOXKHO 136exaTb, eCin HaHOCKUTb
3H3MMbI CNpPeeM Ha KOPM B KOHLIe npoLecca N3roToBeHUs.

MepauuuHckue n npodunakTnyeckue npenapatbli: B HEKOTOPbLIX pernMoHax MmMpa ecTb BO3MOXKHOCTb MPUMEHEeHUA
LINPOKOrO acCopTMMEHTa MeAULUHCKUX npenapaTtoB B OpoinepHom Kopme. [nA 3TOro Heo6xoguMmo MosyyuTb
BeTeprHapHoe paspelleHrie B COOTBETCTBMM C MECTHbIM 3aKOHOAATEeNbCTBOM. AHTUOMOTUKYK, CTUMYNATOPbI pocTa
YyCBOAEMOCTU KOPMa: 3TN NpenapaTtbl 4O CUX MOP UCMOMb3YTCA B HEKOTOPbIX PEFMOHAX MUPa U MOTYT BECTU K U3MEHEHNI0
MUKPOGIOPbI KNLIEYHNKA.

Mpe6uoTuku: MpebuoTnKK - 3To rpynna npenapaTos, KOTOpPble CTUMYIUPYIOT POCT MUKPOOPraHW3MOB, 611aronpuaTHO
[ENCTBYIOLMX Ha OPraHM3M MTWLbl 3@ CYET CHUXKEHWA POCTa BPELOHOCHbIX MUKPOOpraHuamoB. Onurocaxapuvabl B
HacTosLiee BpeMs NPeACTaBsioT U3 ceba camyto 6OMbLUYIO rPynny 3TVX NpenapaTos.

MNpo6uoTuku: MPobUoTMKN BbI3bIBAIOT POCT XMBbIX MUKPOOPraHU3MOB B KULIEYHOM TpaKTe MTWULbl ANA CO3AaHuA
CTabunbHo 1 GnaronpuaTHON MUKpodsopsbl. Llenb npu 3Tom - co3aaTh B KULWEYHMKE MONOXKUTENbHbIE HEMaTOreHHble
MUKPOOPraH/3Mbl, KOTOPblE NPenATCTBYIOT KOMIOHM3aLMW NaTOreHHbIMY MUKPOOPTaH13Mamm Mo NPUHLUMY KOHKYPEHTHOro
BbITECHEHNA.

OpraHuyeckune KncnoTbl: OpraHmyeckre KUCIOoTbl MOFyT MPUMEHATLCA ANA CHUXKEHUA 6aKTepUSIbHOTO 3apaXkeHnsa Kopma
1 MOTyT CNocobCTBOBATL Pa3BUTUIO 6G1AaronpuATHON MUKPOGIOPbI B MULLEBAPUTENIBHON CUCTEME MTULLbI.

A6copbeHTbl: AGCOPOEHTbl MMEKT CNOCOOHOCTb CBA3bIBAaTb MMKOTOKCMHBI. DTW MNpenapaTtbl TakXe OKa3blBaloT
MonoXuTenbHoe BMAHME Ha obliee 340POBbe NTULbLI U yCBavBaHWEe MWTaTeNbHbIX BelwecTB. Ha pblHKe ecTb paf
npenapaToB 3TOro TWMa, BKtOYasA npenapatbl U3 FANHbI U YA,

AHTUOKCMAAHTbI: AHTUOKCUAAHTBI 06ecneyrBatoT 3alnUTy NPOTUB NOTEPU NUTATENbHbIX BeLLecTB (0CO6eHHO BUTaMUHOB)
B KOpMe. HekoTopble KOPMOBbIE VHTPeaneHTbl (HanpruMep, pbibHas MyKa 1 »Kupbl/Macnia) TPeOYIoT 3aluTbl OT peakumm
oKUCneHna. BUTaMmHHble NpeMuKCbl HeOOXOAMMO MPEAOXPaHATb C MOMOLLbIO aHTUOKCUAAHTOB, KPOMe CllyyaeB, Koraa
XpaHeHre BUTaMUHOB MPOWCXOAUT KOPOTKOE BPEMs B OMTMMAJIbHbIX YCIOBUAX. MOXHO A06aBNATb JOMONIHUTENbHbIE
aHTMOKCULAHTbI B FOTOBbIN KOPM NPU HEOOXOAMMOCTY ANUTENIbHOMO XPaHeHUA N HeddGEKTUBHBIX YCIIOBUAX XpaHeHNA
Kopma.

AHTUNNecHeBble npenapatbl: CpefCTBa, 3amefnAlolMe pa3BUTUe nieceHn, Ao6aBNATCA B KOPMOBOE Cbipbe UK B
rOTOBbIV KOPM AJIA CHUXKEHUA POCTa rPUOKOBBIX OPraHN3MOB 11 MUKOTOKCUHOB.

ﬂpenapaTbl rpaHynaynn: D,J'Iﬂ ynyudweHna KpenocTu rpaHynbl NPUMEHAKTCA CTUMYJIATOPbI rpaHynAaunn. an/IMepaMI/I
TakKMX NpenapaTtoB ABMAKTCA reMunuensitonosa, GEHTOHUT " ryapoBasd cMmona.

Jpyrve npenapatbl, KOTOpPble MOTEHUMANBHO MOTYT MPUMEHATbCA B GPONIEPHOM KOPME, BKIOUAOT dUpPHbIE Macna,
HYKNeoTuAbI, FoKaHbl U cneymduyeckme pacTuTesbHble SKCTPaKTbl. B perroHax, rae 3To paspeLleHo 3aKkoOHOAaTeNbCTBOM,
MHOTAA A5 CHUXKEHUA 06Lero MMKPOOHOro uncna ncnonb3yetca opmManbaerng.

Cneuundukauumn 6porinepHbiX paLrioHOB

MNMoapo6Hble peKoMeHAALMMN O COCTaBAEHNM GPOINIEPHbBIX PaLYIOHOB MPUBOAATCA B TabnvLax cnpaBoyHrka Cneundukaumm
6polinepHbIX PaLMOHOB, BKOYaA PacCMOTPEHME acCOPTUMEHTa WCMOMb3yeMOro CbipbA U Pa3fiNUHbIX PbIHOYHbBIX
CLeHapueB.

OnTrManbHana cneunduKauma paLmoHa cocTaBfieHa MO0 C Lefiblo CHUKEHNS ce6eCcTOMMOCTHY XUBOro bpoiinepa, nmbo ¢
Liefibto YBeIMYeHrA NprobITbHOCTY NP MOPLNOHHON pa3fenke ¢ yueTom TpeboBaHUi Lexa nepepaboTtku. Cneuyundukaumm
MOryT TpeboBaTb KOPPEKTUPOBKM ASIA KOHKPETHBIX PbIHOUHBIX YCIOBUIA. [TpK 3TOM HEOBXOAMMO YyUMTbIBaTb CleaytoLme
dakTopbI:

+  KoHeuHada npopyKuusa - XnBadA NTrLUa, LeNbHaA TyLKa v NopUroHHaA pasfenka

+  WcTOuHUMK KOpMa 1 LieHa

+  /ICTOYHVWK 1 LeHa KOPMOBbIX UHTPeNEHTOB

«  Bo3pacT u xmBas macca npu y6oe

+  Bbixop Tywku n Kauectso

- TpeboBaHVA pbIHKa, KacaloLWMecs LUBeTa KOXKW, CPOKa XpaHeHWA 1 T.4.

+  BbipawmBaHue cmellaHHOro MOronoBbA NN Pa3fesIeHHOro no nony
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CocTaBneHue NporpaMmmbl KOpMJIeHA GPONNIePHOro NOrosioBbs
CTapTOBbI paLVioH

Llenb HauanbHOro nepuoga BbipawmBaHma 6porinepos (Bo3pact 0-10 A.) — pa3BuTMe anneTnTa U MHTEHCMBHOIO PocTa
ONA QOCTUPKEHUS UM HebOMbLIOrO NpPEBbIEHNA HOPMATUBHOWM »KUBOW Macchbl B Bo3pacTe 7 AHeW. [Jo JOCTMXKeHWA
BO3pacTa MUHUMYM 10 [Heil peKOMeHAYeTCs MPUMEHATb CTapTOBbIi GPOWNEPHBIN PauUVoH, HO MPUMEHEHUE 3TOro
pauuoHa B Cllyyae HEOOXOAUMOCTU MOXET ObiTb MPOASIEHO A0 14 AHeN ANnA AOCTUXKEHUS HOPMATVBHOM XMBOW Macchl
unn Hebonbworo ee npesblleHns. CTapToOBbI KOPM MnpeacTaBnseT cobol Hebonblwol NpoLeHT obLien CTOMMOCTH
KOpMa, MO3TOMY peLLEHNA MO COCTaBy CTAPTOBOIO paLioHa JOJKHbI ObITb OCHOBaHbI, I1aBHbIM 06pa30M, Ha MoKasaTesnax
NPOAYKTUBHOCTY U NMPUObINBHOCTY NPOU3BOACTBA, @ HE Ha CTOMMOCTY PaLMoHa.

YcBaviBaeMble aMWHOKMCIOTbI, PeKOMeHAyeMble AN 3TOro pauuoHa, obecnevaT UbIMAATaM MaKCMMasbHbIA POCT. 3TO
0COGEHHO BaXKHO MNPV NPOU3BOACTBE HEOONLLOW TYLWKM, NPY TPYAHbIX NPOWN3BOACTBEHHbIX YCIIOBUAX AW NP BbICOKOA
LieHe rpyaHON MbiLULibI.

B pervioHax, NpUMEHsAIOLMX MWEHNLY Kak OCHOBY KOPMa, BBeIEHE B PALVIOH OnpefeneHHOro o6bema KyKypysbl MOXeT
UMETb NONOXUTENbHbIN 3ddeKT. ObLMiA yPOBEHD »K1Pa AOMXKEH ObITb NPY 3TOM HU3KUM (<5%); TaKXKe CieayeT NoIHOCTbIO
n3beratb NCMOb30BaHNA HACbILLEHHDbIX XXUPOB, 0COGEHHO MPU NPUMEHEHWUN MILEHNL|bI.

PocTtoBoli pauvioH

PocToBoWn 6poiinepHbIi pauroH 06bIYHO NPUMEHAETCA B TeueHue 14-16 fHel nocse CTapToBOro pauunoHa. MNepexon ot
CTapTOBOro K POCTOBOMY PaLMOHY CBA3aH C M3MeHeHneM GU3NYeCKon CTPYKTYPbl KOPMa OT KPYNKU/MUHU-TPaHYNbl K
rPaHyIMPOBaHHOMY KOPMY Y MU3MEHEHMIO MUTATENbHOCTU; BaXKHO MPY 3TOM, UTOObI 3TV M3MEeHeHMA OblIN NOCTENEHHbIMMU.
B 3aBUCMMOCTM OT pasmepa rpaHysibl MOXeT MNOSBUTbCA HEOOXOAMMOCTb MPEBPaATUTL NEPBYIO MAPTUIO POCTOBOMO KOPMA B
KPYNKY/MUHW-TpaHyny Ans Toro, YTobbl He AOMYCTUTb CHUXKEHWA NOTPebeHna KOpMa, Hanpumep, No NpUYMHe KPYnHOro
pa3mepa rpaHyfbl B Hayane KOPMJIEHMA POCTOBbIM PaUMOHOM. [PaHyNMPOBaHHbIA KOPM CaMOro KpPyMHOro pasmepa
(3-4 MM) MOXXHO HauMHaTb MPVMEHATb TOMbKO MOC/e JOCTUXKEHNUA Bo3pacTa 18 gHel. [na fOCTMXKEHUA ONTUMAabHbIX
pe3ynbTaToB POCTOBOW PaLMOH KOPMa JOMKEH MMETb BbICOKOE KauecTBO.

OUHNWHDBIA paynoH

OVHULWHBIA KOPM MpUMeHAeTcA ¢ Bo3pacTa 25 AHel fo y6oa. OUHULWHBIA GpoinepHbIli KOpM NpenacTaBaseT coboi
OCHOBHOW 06beM Kopma 6poiinepoB 1, COOTBETCTBEHHO, 60SIbLUYIO YacTb Kopmo3aTpaT. ClefjoBaTeNbHO, P COCTaBAEHUN
GUHMLIHOTO paLoHa HEO6XOAVIMO MPUMEHATb SKOHOMUYECKME MPVHLWTbI /151 AOCTUXKEHUS ONTUMANbHON NPUObINTBHOCTH
OT MPOW3BOAMMON NPOAYKUMK. B 3TOT nepriof npoucxogut 6bicTpoe pas3BuTVe OpraHM3Ma NTULbl, MO3TOMY ciefyeT
YUNTbIBaTb BO3MOXHOCTb Pa3BUTUA U3ObITOUHBIX *KUPOBBIX OTIIOKEHWI NN MOTEPIO BbIXOAA MPYAHOW MbILILbI.

Ona panbHeinwero ynydweHus npubblIbHOCTY MPOV3BOACTBA, KOrha MTULA BbipalMBAETCA CBbilwe 42 OHEN, MOXEeT
noTpeboBaTbCca BTOPOV GUHMLIHBIA paunoH. ObLiee YMCNo PaLMOHOB, MPUMEHAEMbIX B GPOiepHOM NPON3BOACTBE,
3aBUCUT OT YOOWMHOI MBOW Macchbl, BO3pacTa BblpalyUBaHs, MPOrpamMMbl KOPMIEHNWs, BO3MOXHOCTE KOPMOLIEXa,
obbema OyHKepa roToBOro KOpmMa B KOpPMOLIEXe Vi TPAHCMOPTHOWM NOrMCTVKW. Lns OnTMMM3aumn npubbiibHOCTH
NPOU3BOACTBa TpebyeTcA cocTaBneHne 3GpGeKTUBHON MPOrPaMMbl KOPMIEHUS.

I'Iepmo,q HeNnpuUMeHeHNA NekapCTBEHHbIX NpenapaTtoB B COOTBETCTBMN C MECTHbIM 3aKOHO4ATEJ/IbCTBOM MOXET ANKTOBATb
ANNTENIbHOCTb MCMOJZIb30BaHNA COOTBETCTBYHOLWErO d)VIHl/ILIJHOFO KopMma. OT0T TUN Cbl/IHVIUJHOFO KOpMa HeO6XOﬂ,I/IMO
NMPUMEHATb B COOTBETCTBMN C BO3PACTOM NTULbI. I'Ip|/| 3TOM Heé peKOMeHAYEeTCA B 3TOT Nepno 3Ha4YNTENbHO YMEHbLUATb
NNTaTENbHOCTb KOPMa.

MpriMeHeHre CTapTOBOro, POCTOBOIO Y GUHNMLLIHOMO PaLMOHOB, Kak OMMCaHO Bblille, ABAAETCA TPAaAULMOHHOW NodpasHoM
nNporpaMmmon KopmneHusa. AnbTepHaTUBOW STOMY MeToAY ABMAAETCA NPYMEHeHne NpeACcTapTOBOro pauoHa B HauyasbHbIN
nepvop 6poiiepHOro NPon3BOACTBa.

MpepcTapToBbIit pauyoH

AHaToMUA 1 GU3NONOTUS MONOAbIX LbINAAT OTAMYHA OT aHaTomuy Gonee B3pocCnoi NTuubl. B neprog nocne BbiBoga
nepexop oT SMOPUOHaNIbHOrO YCBOEHMS XeNTKa K MOTPebneHnio KopMa CONpPOBOXKAAETCA 3HAUYNTENIbHbIMU M3MEHEHUAMMN
nuLeBapuUTeNbHOM CcUCTEMbl. B nepBble HeCcKONbKO [AHeN Nocsie BbiBOAA MOAXKENYAOYHAA »Kene3a U KULLEYHUK
YBENMUMNBAIOTCA B pa3mMepe MNoYTu B 4 pasa ObiCTpee, Uem TeNo LblnyeHKa B Lenom. MuieBaputenbHas CUCTEMa MOJIOAOTO
LibINNIEHKA €eLle He pa3Bu1Ta, MO3TOMY TpebyeTcs He TONbKO 06eCneunTb ONTUMANbHbIN YPOBEHb MUTATENbHbIX BELLECTB, HO
1 y6eamnTbCa B BbICOKOW YCBOAEGMOCTM KOPMOBOTO CbipbA.

MprMeHeHre NpPeACTapTOBOrO paLyoHa, KOTOPbIA COLEPXKMUT JIerkoycBoseMble KOPMOBbIe VIHTPeAMEHTbl, OKa3blBaeT
6naronpuATHOe BNUAHME Ha paHHee pa3BUTUE BGPOINIEPHOro MOroNioBbA, a TakXe Ha pe3ynbTaTbl NPOW3BOACTBA Ha
cTapun nepepaboTku. Takme pauMOHbl UMEIT TakKe BbICOKOe ¢M3MYecKoe KauyecTBO M CMOCOOCTBYIOT YnyulleHuto
3¢ dekTnBHOCTM Npomn3soacTea (cMm. Moppasaen Mpoussodcmeo u pusudeckaa cmpykmypa KOpma).
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BpolinepHble LpbINiATa B 3TOM BO3pacTe ObICTPO Pa3BMUBAKOTCA M XOPOLIO pearvpyioT Ha Goree BbICOKMIA YPOBEHb
NMTaTeNbHOCTY NPeLCTapTOBOro pauroHa kopma. MpumMeHeHre NpeacTapToBOro pauroHa Ans npeAocTaBieHns nimue
YPOBHA aMUHOKMCIIOT, NPEBBILLAIOLErO PEKOMEHAYEMbIN, MOXET 06eCneynTb AONOMHUTENbHBIA POCT MNTHLI.

HecmoTps Ha To, UTO NPUMEHEHME NPeACTapTOBOro paLioHa YBEIMUMBAET PACcXobl HAa KOPM, 3TOT PaLMOH UCMONb3yeTcs
TONbKO HECKONbKO AHel. Tak Kak 06bem NoTpebnsemMoro Kopma B 3TOT Nepuog AOCTaTOYHO HU3KIIA, STV JOMNONMHUTENbHbIE
3aTpaTbl UMEIT He3HaumTeslbHOe BAMAHME Ha OOLYl CTOMMOCTb MPOoU3BOACTBA. Kak npaBuno, 3To ynydwaet
NprObLINBHOCTb B pe3ynibTaTe 605iee BbICOKON GPOINepHON NPOoAYKTUBHOCTA U NMOBbILLAET OOLUiA LOXOS.

Huvixke nepeumncneHbl HEKOTOPbIE XapaKTEPUCTUKN NPefCTapTOBOro paLyoHa:

«  [MpuMeHeHVe NerkoycBoAeMbIX MHFPeANEeHTOB

« bonee BbicOKaa NTaTeNIbHOCTb KOPMa, BKJIOYaA YPOBEHb aMUHOKMCIIOT, BUTaMuHa E 1 LnHKa

«  [pumeHeHne npe-61OTUKOB U MPO-OMOTNKOB

«  Mcnonb3oBaHue CTUMYNATOPOB MMMYHHOI CUCTEMBI: SPUPHBIX Macen, HyKNeoTnaoB 1 T.4.

«  CTtumynaTopbl NoTpebneHna Kopma: dpusmyeckas CTPYKTYPa, BbICOKOe COAep»KaHne HaTpus, BKYCOBble JO6aBKN U T.4.

«  CocraBnsiite 6poiinepHble paunoHbl A obecneyeHna onTUmanbHON
/ NPOAYKTUBHOCTM BCE NPON3BOACTBEHHOW CUCTEMBbI.
«  CocTaBnsAiiTe CTapTOBbI PaLOHIO0 AnA yny4lieHus 6poiiiepHoi
NPOAYKTUBHOCTU, @ HE ANA CHMMKEHNA CTOMMOCTMY KopMa.

KauectBO KOpMma

Ycnex 6p0|7|J1epHoro npon3BoAcCTBa 3aBUCUT OT NPUMEHEHNA BbICOKOKAYE€CTBEHHOIO KOpMa, BK/O4YaAa KadyecTBO
CblpbA, Ka4eCTBO NMPOn3BOACTBa KOpPpMa N KauyeCTBO (I)VI3I/I‘4€CKOI7I CTPYKTYpPbl KOpMa.

KopmoBoe cbipbe

Cbipbe, MpuMeHsieMoe [N MPOV3BOACTBA OPOMNIEPHBIX PaLMOHOB, AO/MKHO ObiTb CBEXUM W VIMETb BbICOKOE
KauecTBo. MpV MCNONb30BaHUN HM3KOKAUYECTBEHHOIO CbipbsA HEYCBaMBaeMble MUTATENbHblE BELLECTBA [OJIXKHbI
ObITb KaTaboNV3MPOBaHbl NTULEN 1 BbIBEAEHbI U3 ee OpraHu3ma, As Yero Heobxogmma obMeHHas SHeprus, uyto
BEJET K CO3[aHuni0 MeTabonmueckoro cTpecca. B 3epHOBbIX 1 ApPYroM pacTUTENIbHOM Cbipbe MOTYT Pa3BKBaTbCS
rPUOKOBbIE OPraHN3MBbl, ECI CbIPbe XPAHUTCA B TEMJIbIX U BNAXHbIX YCNOBUAX. [PMOKOBbIE OpraHM3Mbl NPOV3BOAAT
MUKOTOKCHHbI, KOTOpPbIE, B 3aBUCUMOCTMN OT YPOBHSA 3apaXKeHus, OTPULIATENIbHO BAUAIOT Ha 340pOBbe 6poinepHoro
MOrofioBbs, POCT MTULbI M 3HAYEHNE KOPMOKOHBEPCUM. ITO TaKKe MOXET OTpULATEeSIbHO BAUATb HA KAauyecTBO
NMOACTWIKK, UYTO, B CBOIO OYepefb, MOBbLILAET PUCK CHVXKEHWA KauecTBa OpOMIepHbIX TywekK, BO3HUKHOBEHMSA
NoaofepMaTnTa B CTafle U MNOBPEXAEHUS MOBEPXHOCTY CKAKaTeNbHOMo CycTaBa. AnuTenbHoe XpaHeHre Cbipba Uu
XpaHeHMe Cblipbs B CyOTPOMMUECKOM KMMaTe MOXET BECTU K Mopye VHIPeAneHTOB, YTO CHUXKAeT noTpebneHve
KOPMa UM MOXET OKasblBaTb HEraTVBHbIN 3$PeKT Ha NPOLYKTUBHOCTb 1 3A0POBbe NOronoBbs. B cutyaumu, Koraa
HeT rapaHTVW CBEXECTU CblPbs, CTAHOBUTCA KPUTUYECKMN BaXKHbIM KOHTPO/b KayecTsa.

MTaTeNbHOCTb KOPMOBOTO ChIPbsi BAPbUPYETCA B 3aBMCMMOCTM OT UCTOYHMKA, KITMMaTa, BPEMEHW Frofa Y METOAVKY
M3roToBfieHNA KopMa. MaTpuubl cocTaBa KOpmMa LOSIXKHbI OblTb B paboueM cocTosHUW. [TaTeNbHOCTb FOTOBOMO
KOpMa [O/MKHa TOUYHO OTpaXkaTb WCTUHHYIO MUTATENbHOCTb MPUMEHAEMOro CbipbsA. DTO TpebyeT perynsapHoro
nabopaTopHOro NccnefoBaHMA NPUMEHAEMbIX UHIPEANEHTOB 1 AOMKHO BXOANUTb B CUCTEMY NPOrpaMMbl KOHTPONA
KayecTBa C aKLIeHTOM KaK Ha KaueCTBO MHIPefMeHTOB, Tak 1 Ha KauyeCTBO rOTOBOro KOpMa.

Kpome Toro, Heo6xoanmo perynsapHO NPOBOAUTb KaK BM3YyasibHYIO OLIEHKY KauecTBa KOPMa, TaK 1 Guonornyeckme
nccnenoBaHua (Hanprmep, onpeaeneHne cabMOHENbl, MUKOTOKCMHOB).

ACCOPTVIMEHT KOPMOBOIO Cblpbsl [N COCTABNEHUA Hambonee [eleBblX PALUOHOB [OJIKEH COOTBETCTBOBATb
TpeboBaHMAM 6poNepHOro NoroNioBbA. Bolbrpasa MHrpeaneHTbl AN1A 6polinepHOro Kopma, Heo6Xo0ANMO NPUHUMATb
BO BHVMaHMe GanaHC NTaTeNlbHbIX BELLECTB CbIPbs, NX BAVSHME HA XeNYAOUYHO-KULEUHYIO CUCTEMY 1 GU3NONOTHIO
nTuubl. Heobxogumo mnsberatb NPYMEHEHUA VHIPEAVEHTOB, KOTOPbIE Bbi3blBAOT Npobsembl Npu noTpebneHnn
UX B U3ObITOYHOM Obbeme (Hanpumep, TannoKa, HY3KO-NMPOTENHOBDLIN COEBbIV WPOT). MpUMEHeHVe HECKOJTbKIX
aHaNIOrMYHbIX KOPMOBbIX MHTPEeAVEHTOB CHMU3UT 3aBUCMMOCTb OT OHOTO 13 HUX. YeMm 6osiblue NpUMeHeHre 0O4HOro
WHIPefMeHTa, TEM BaXkHEe CTPOro KOHTPOSIMPOBAaTb ero KauecTso.
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«  Kopm, ocob6eHHO, cTapTOBbII1 AOJKEH N3roTaBANBaTbCA N3
BbICOKOKa4eCTBEHHOIO CBEXKErO CbIpbsl.
+ Heob6xogumo numetb TouHylo 6a3y nH$popmaLum 06 NCNonb3yemMmom cbipbe,
KOoTopas OCHOBaHa Ha pesynbTaTax NporpaMmbl PerynfapHoro ncciefoBaHmns
/ nX KauecTBa.
e WcnonbsoBaHme cneumndpunyecknx NHrpeANEHTOB O/HKHO OCHOBbIBATbCA
Ha NOHMMaHUN OTPMLaTesIbHbIX XapaKTePNCTUK AaHHOrO CbipbA, a TaKXkKe
HeNnoCTOAHCTBa KayecTBa WM cocTaBa.

ButamuiHbl n MUHepaJibHble NPpeMUNKCbI

OCHOBHblEe pEeKOMEHZAUMM MO MPUMEHEHNIO KOPMOBbLIX BUTAMUHHbBIX M MUHEPasibHbIX [0OABOK MPUBOAATCA B
Cneundukaumax 6poiiepHbIX PauMoHOB. HOorga MOryT BO3HUKATb CUTyauuun, KOrga MosBAsSeTca HeoOXOoAMMOCTb
YBEJIMUNTb MPUMEHEHNE BUTAMUHOB. B 3TUX CMTyauusx AOMOSHWUTENbHO K BUTaMMHaM, YXKe MPUMEHSEMbIM B BUAe
KOPMOBbIX AO06ABOK, HEOOXOANMO PACCMOTPETb BO3MOMKHOCTb MCMOMb30BaHWA BUTAMUHHBIX MPOAYKTOB, PaCTBOPUMbIX B
BOfeE.

Aviagen He mnopdepXrBaeT MPaKTUKY NpeKpalleHra WCMoSib30BaHWA BUTaMUHOB U MUKPOIJIEMEHTOB Ha MocCneaHel
CTaauw BblpaLLMBaHUA 6GPOINIEPHOrO NMOrosiIoBbsA, Tak Kak 3TO CHUXKAET XapaKTepUCTUKY Gnarononyumns ctaga.

MpakTUyeckoe NpUMeHeHNEe BUTAMUHOB [OJIKHO YUWTbIBaTb MOTEPM, KOTOPble BO3HUKAIOT MEXAy W3roTOBNeHVEeM
npemMmuKca 1 MOMEHTOM KOpMieHuA. BbIbop MCTOYHMKA BUTaMMHHbBIX MPernapaToB, CMeLIMBAHUE, BPeMA XPaHeHUa u
YCNOBUA Ha BCeX CTaAMAX, a Takke TennoobpaboTka KopMa ABNATCA Hanbonee BaXkHbIMU GakTopamu NOTepyn BUTaAMUHOB.
[na cHUXKeHNA NoTepb B pe3ynbTaTe OKUCIIEHUA CTPOro PEKOMEHAYETCA UCKMIOUNTL N3 BUTaMUHHOTO MPeMMUKCa XONMUH
XNOpWA, MUKPO3/IEMEHTbI 1 COJb, @ BCE MPEMUKCbI HEOOXOAMMO XPaHUTb B MPOXIaAHOM, CYXOM 1 TEMHOM MOMELLEHUN.

ﬂ]’lﬂ onTnMn3saymnn 3¢¢eKTI/IBHOCTVI BUTAMWHHbLIX N MUHEPAJIbHbIX MPEMUKCOB peKoOMeHAyeTCA BKIlOYEHME B COCTaB
AHTUNOKCUOAHTOB CTpOFI/II7I KOHTPOJIb MPUMEHEHNA NPEMUNKCOB.

| «  O6ecneubTe oNTMMaJbHble YCJI0BUA XpaHEHNA NPEMUKCOB B MPOoX/iagHOM
3aTeMHEHHOM MOMELLEHN B NEPUOL MEXAY U3rOTOBIEHNEM U NCMOJIb30BaHNEM
npemnkcoB. O6bemM NPMMeHAEMOro NpeMmnKca AO/MKeH yunTbiBaTb NOTepy BO
/ Bpems TepMoo6paboTKM KopMa 1 XpaHeHUsA.
«  He ucnonb3ynTte B npemuKce XONNH XN0OpWA, MAKPO3JIEMEHTbI 1 COJb.
— . BkniouyariTe B BATAMUHHbIV NMPEMUKC aHTUOKCUAAHTbI.

NcToYHUKN XKupa

B paumoHbl MOXeT [06aBAATLCA KUP XUBOTHOFO MSN PACTUTENIbHOIO MPOUCXOXAEHUA. MKUBOTHBIN XNUpP, KpOMe
MTUYbErO KNP, COAEPKNUT OOJbLIE HACBILLEHHbIX XXMPHbIX KMUCIIOT, Xy>Ke NepeBaprBaeTcs, 0CO6EHHO Yy MONofabIX
UbINAAT, UMEKLMX HEPA3BUTYIO MULLEBAPUTENIbHYIO CUCTeMY. B cTapTOBOM 11 pOCTOBOM paLiOHe peKoMeHayeTcA
NPUMEHATb NP, UMELWNA 6onee BbICOKM MPOLIEHT HeHACbIWEHHbIX >XMPHbIX KUCIOT. B duHMwHOM Kopme
BbICOKOE COofiepKaHre HacbILeHHbIX XMPOB BefeT K oTpuLlaTesibHbIM MOCNeACTBUAM Ha CTagumn nepepaboTky,
MOCKOJIbKY BbI3bIBae€T MAaCIIAHUCTOCTb TYLWKN M YXyALUEHNe KayecTBa NpoayKumm npu xpaHeHnn. Cymma BRakHOCTU
N MOCTOPOHHMX NPUMECEN [OSIKHA COCTaBNATb MeHee 1%. MprcyTCTBME 3HAaUMTENbHOro o6bema BOAbI Bbi3biBaeT
MPOrOPKIIOCTb, CBA3AHHYIO C peaKkumel rmaponn3a. TBepablili 0CafoK, BbI3BaHHbIN NepepaboTKo, IKCTpaKLUnen nim
BOCCTAHOBJIEHMEM XMpPa MOXKeT 3abrBaTb GUNLTPBI U conna nepepabaTbiBatoLlero 06opyaoBaHus. Mo3Tomy BaKHO
CTPOro KOHTPONMPOBATb KaueCTBO UCMOJIb3yeMbIX XKUPoB (cm. Tabnuuy 4.2).
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Tabnuua 4.2: PekomeHayemble KpUTEPUM KauecTBa »KUPOB

Kputepun Kauectsa xunpos

BnaxkHocTb 1 npymecu Makc. 1%

MoHomepHas XunpHasa kncnorta | MuH. 92%

HewnsBnekaemble KOMMOHEHTbI Makc. 8%

CBOOOAHbIE XKNPHbIE KUCTOTbI Makc.15%*

OKKMCNEeHHble XXMPHble KACOTbl | MaKc. 2%

AHTUOKCAAHT npucyTcTByeT

* [lpu UCNO/IbL308AHUU CMEWAHHbIX XUPOB, BKIYAWUX OKUCJ/IeHHbIl 0CMAmok, aGHHyiO cneuuqbumuu;o MOXXHO
OMmKoppekmuposams, ygesau4us coaep)KaHue c80600HOU )KUpHOlj KucJiomel, KOmopdadsa npucymcmeyem 8 3Imom Kupe.

POCTOBOM paLioHax.

/ « MpumeHATb HeHaCbILWEHHbIE XXUPbl B CTAPTOBOM U
—
|

M3rotoBneHne n pusnueckas cTpykTypa Kopma

PaLoHbl Kopma 6porinepHOro NOrosIoBbA COCTABAATCA C yYeTOM OnpefeneHHON KOHLEHTPaLUmmy nuTaTesbHbIX BelecTs
AnAa obecrneyeHnA NPOAYKTMBHOCTU cTaga. MNpy 3TOM POCT NTULIbI 3aBUCUT OT 06beMa NOTPEONEHHOro KOPMa, YTO, B CBOIO
ouepefb, obycnoBnieHo Gpr3MUYECKON CTPYKTYpoi Kopma. Hanbonee Bbicokoe noTpebneHne Kopma v NpoayKTUBHOCTb
[OCTUralTCA NP NPYMEHEHN BbICOKOKaUeCTBEHHOWN KPYMNKU/MUHW-TPaHysbl/rpaHynbl. M3BecTHO, UTo 60bLION NPOLEeHT
nbineBngHON Gpakuum B KOpMe UMeeT oTpuuaTeNbHOe BAMAHME Ha 06beM MoTpebneHus Kopma, »KUBYIO Maccy u
KOPMOKOHBepcuto. bpoiinep uyBcTBUTENEH K GU3MUYECKOW CTPYKTYpe KOpMa, U HeflaBHUe NCCefoBaHUA NoKasanu, 4To
CHUXKEHVe cofeprkaHunA MblneBuaHon Gpakumm, T.e. pasmepa yactuy kopMma MeHee 1 MM Ha 10% MOXeT yBenuunBaTb
XMBYIO MaccCy B 3aBMCUMOCTHM OT BO3pacTa Ha 2%. CH/XKeHne sHeprum, 3aTpadrBaeMon NTHLEN Ha noefaHne KopMa, npotue
BCEro 06bACHAET MONIOXKMTENIbHOE BAVAHWE rPaHyMpPOBaHHOIO KOpMa Ha 6poiinepHyto NPoayKTUBHOCTL. [penmyLiecTsa
rpaHyIMPOBaHHOrO KOPMa TaKXe 3aK/YaloTCA B CHUXKEHUW NOTepb KOpMa U ynyylleHny JOCTaBKU KopMa nTule.

MPOYHOCTb rpaHysbl MOXHO YTYYLLNTb C MOMOLLbIO MPUMEHEHWS CbIPbs, UMEIOLLEro BbICOKME CBA3bIBaOLLME CMOCOOHOCTM
(HanprMep, NLWeHNLbI, AYMEHS) 1 NCMOMNb30BaHNA CBA3YIOLWMX NPenapaToB Npy rpaHyIMpoBaHnN.

Mpouecc Npor3BOACTBa KOPMa Tak»Ke BO MHOTOM B/IMAET Ha KauecTBO rpaHynbl. Takme $pakTopbl, Kak nepemarbiBaHue
CbIpbA 1 BbICOKOTEMMepaTypHasa 06paboTka KopmMa (3KCTPYANPOBaHME) OKa3blBaloT camoe 60JIbLLOe BIIVSHUE Ha KauecTBO
rpaHyrbl. SKCTPYAMPOBaHME He TONbKO BbICBOOOXAAET HaTypasibHble CBA3bIBAOLLME BELLECTBA MHIPEANEHTOB, HO TaKXe
yfyullaeT yCBOAEMOCTb MUTATesNbHbIX BELWECTB U CHUXAET PUCK 3apaXkeHus Kopma 60fie3HeTBOPHbIMY GaKTepusmu.
B 3aBMCMMOCTU OT CTeneHy TEMIOBOro BO3LENCTBUA HAa KOPM, HEOBXOAVMMO YuMTbiBaTb BAMSAHME 3TOrO Mpouecca Ha
paspyllueHrie BUTaMUHOB B Kopme. Kpome Toro, 6oniee BbiCOKas TemnepaTtypa Ha 3Tarne KOHAMUMOHMPOBAHWA (Bbille
88°C/190°F) MOXeT BeCTu K ynyuLleHUo NMPOYHOCTM FPaHysibl, HO TaKXKe MOXET BeCTU K U3MEHEHWAM B JOCTYMHOCTM 1
YCBOAIEMOCTY MUTATESIbHbIX BELLECTB, KOTOPbIE MOTYT UMETb HeraTMBHbI 3G HEKT Ha NPOAYKTUBHOCTb.

Jo6aBneHune xunpa B KOPM NOCE rPaHyNALNM UMEET TaKKe NOSTIOXKNTENbHOE BINAHUE Ha MPOYHOCTb rpaHysbl. MPOYHOCTb
rpaHynbl rOTOBOrOo KOpma Heob6XoAMMO MccnefoBaTb B KOPMOLEXe A0 OTrpy3KM KOpMa; MpuU 3TOM MNpUMEHAETCA
TecT XonmeHa c pesynbtatoM 95% LEenocTHOCTM rpaHyn uvepe3d 30 ceKyH[ TeCTUPOBAHWUA WKW, MPU MeXaHUYeCKoM
TecTnpoBaHum, 98% rpanyn yepes 10 MUHYT TeCTMPOBAHUSA.

Ecnu pesynbratbl MPOBEPKM MPOYHOCTY FPaHyfibl HAXOAATCA HUXKE MPUBEAEHHOrO YPOBHS, CieyeT nepecmMoTpeTb
NpoLecc Npor3BOACTBa KOPMA. DTOT aHaNIM3 AOSKEH BK/IOYaTb MCCIEA0BAHME MPUMEHSAEMOTO Cbipbs, @ TAKXKE METOAVKM
NPOou3BOACTBa, 0COBEHHO MpoLiecca NOMONa, CMELUVBAHNSA, SKCMAHAUPOBAHWA 1 TPaHYNALMK; Takxe crieayeT obpatnTb
BHVIMaHMe Ha 3KCryaTaLuio NpuMeHsemoro obopyfoBaHus.
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Tun n dmsnueckan CTpyKTypa Kopma Ans pasHOro Bo3pacra

PocT 6poinepoB 1 KOPMOKOHBepCUA GyayT flyylle, eCiv CTapTOBbI KOPM MMeET GOpMy KPYNKW WU MUHU-TPAHYJIbI.
Ecnu pocToBoI pauroH NprMeHsaeTca paHee 18 fHEN, OH JOMKEH MMeTb GOPMY MPOCEAHHOW KPYMNKY NN MAHU-TPAHYbI
B Hauasie KopmieHus. Mocsie fOCTXKeHUs 18-AHEBHOro Bo3pacTa pasMep rpaHysibl JOMMKEH UMETb AnameTp 3-4 MM (CMm.
Tabnuyy 4.3 Huxe). MpuMeHeHvie rpaHysibl AUAMETPOM >4 MM Kak B POCTOBOM, TaK 1 B GUHULIHOM pauvioHe, byaert BecTu
K CHUXKEHMIO NMPOU3BOACTBEHHbIX MOKa3aTesei.

Tabnuvua 4.3: Tun 1 dpusmnyeckas CTPyKTypa Kopma Afif pa3HOro Bo3pacTa

Bospact PaynoH Tun Kopma n pasmep
[poceaHHas Kpynka gnameTpom 1.5-3.0 Mm
. nnu
0-10 Aren Crapr MwHu-rpaHyna gnametpom 1.6-2.4 mm 1
anvHonm 1.5-3.0 mm
MNpoceaHHan Kpynka gnameTpom 1.5-3.0 mm
11-18 AHeli Ploter vnm
A (O6blyHO NepBas NapTUA Kopma) MwuHwn-rpanyna gnametpom 1.6-2.4 mm 1
annHon 4.0-7.0 mm
. [paHyna gnametpom 3.0-4.0 MM 1
[ e anvHom 5.0-8.0 mm
. lpaHyna gnameTtpom 3.0-4.0 mm 1
25 pHel po y6os OUHNLW S S RO

Tam, rae HeT BO3MOXHOCTU FPaHynMpoBaTb KOPM, MPOU3BOANTCA PACChINMHOM KOPM, KOTOPbIN [OMKEH VMETb CTPYKTYpPY
rpyboro nmomona M 4acTuubl OLMHAKOBOrO pa3mepa. 3epHOBble KY/bTypbl, UCMOJSib3yeMble B KOPMeE, HOKHbI ObiTb
pPa3mMonoThbl U UMETb CpeaHUI reomeTpudecknin gnameTp 900-1000 MUKpPOH. Ha paccbinHoi Kopm 6iaronpusTHoe BAMSAHWE
OKa3sblBaeT fobaBrieHvie B paLOH Xrpa Uy Macsa, YTo CHUXKaeT 3anblIeHHOCTb KOpMa 1 ynyyluaeT BKyC. [Ipor3BoacTBO
paccbiNHOro KOpMa B COOTBETCTBUM C STMMMN PEKOMEHAALMAMM ynyyLlaeT Cbiyyne KayecTBa, YTO yNpoLLaeT nepeBosKy
1 pasfgavy Kopma.

MprMeHeHre KOopMa B BMAE KPYMKW Moc/ie AOCTVMXEHUA 15-4HeBHOro Bo3pacTa He PeKOMEHAYeTCA, TaK KaK Kpyrka
CHMKaeT NoTpebneHne KopMa, 3ameifaeT PocT NTULLbI 1 yXY[LIaeT KOPMOKOHBEPCMIO MO CPaBHEHNIO C rPaHyMPOBaHHbIM
KOPMOM.

« MpumeHeHne Kpynkm (B0 Bo3pacTta 15 gHel) Nan rpaHyNMpPoOBaHHOIO KOopma
ANA ONTUMaNbHOIO PoCTa N 3HaYeHUA KOPMOKOHBEPCUU. YAIyULINTb KPenocTb
/ rpaHynbl AnA AOCTUKEHUA ONTUManbHbIX NOKasaTenen.
« [pyn HEBO3MOXXHOCTU rpaHynALUM Kopma obecneunTb ONTUMaNbHbI pasmep
|. YyacTuy N UICTOYHUK 3epHa B paccbiMHOM Kopme.

KOpMHeHVIe UeJibHbiM 3€pHOM

MpakTuKa NpUMeHeHWs CMeCK FPaHYIMPOBAHHOTO KOPMa W LefbHON MWEHULbl B OPOMNEPHbIX PaLMOHaX LUMPOKO
UCMOSb3yeTCA B HEKOTOPbIX PerroHax mupa (Hanpumep, 8 EBpone). Mpy 3TomM B LieNIbHOM BUAE BO3MOXKHO MCMOMb30BaTh
N0y 3ePHOBYIO KYNbTYPY.

an/IMeHeHI/Ie L€JIbHOIro 3epHa 3KOHOMUT CpeacTBa Ha NPOon3BOACTBO KOPMa U, BO3MOXHO, Ha TPAHCMOPT, a TakKXe MOXeT
ncnonb3oBaTbCA ONA 6oniee MOCTENEHHOW CMEHbI mMexay nnutatesibHbiIMU BewecTBaMn B nepuop pocTta. KOpMJ'IEHI/Ie
LUe€JIbHbIM 3€pHOM MMeeT 6J'IaFOI'IpVIﬂTHOE BJINAHME Ha MI/IKpO(I)J'IOpy KWeYvyHuKa, ynyJlwaet B(I)d)eKTVIBHOCTb YyCBOEHUA
KOpMa 1 MOXeT yny4laTb COCTOAHME NOACTUNKN. CYLLleCTByET MHEHNe, YTO KopmyieHue uUesibHbIM 3€pHOM Yyny4JllaeT
ConpoTMBIAEMOCTb KOKUMNANO3Y. 21N npenmMmyulecTea HEO6XO}J,VIMO CPaBHUTb C SKOHOMUYECKUMU NMOTEPAMMU, BbI3BaHHbIMU
CHUXEHWEM BbIXOAa TYLWKU U I'py,El,HOVI Mblwubl. LlenbHoe 3€pHO nepen npuMeHeHnem HEO6XO,D,I/IMO O6pa6aTbIBaTb
OpI'aHVI'-leCKOVI KMCnoTon ONA KOHTPONA BUAOB CalbMOHENJ1bl, UTO TaKXKe yBeNn4MnBaeT pacxobl.
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Bk/loueHVie B paUMOH LieNbHOM MWEHULbl JOMKHO ObITb YUYTEHO MPW COCTaBIEHWU OCHOBHOTO pauuoHa. OCHOBHOM
paLUMOH OAHOBPEMEHHO C LiefibHbIM 3epHOM 06eCcrneurBalT HeobXoAMMbI 06beM MUTATEsbHBIX BelecTB. bpoinep
pearvipyeT Ha cofep»aHue cbanaHCUPOBAHHOIO NPOTENHA B PaLMOHE, N C/IN OCHOBHOW pauroH He cbanaHcMpoBaH ¢
obbemom f06aBNSEMOro 3epHa, MOrofioBbe OyAeT AEMOHCTPMPOBATDL CHUXKEHME POCTa, YXYALIEHNE KOPMOKOHBEPCHM,
yMeHblLUeHVe 06beMa rpyAHON MbiLLLbl U POCTA XKMPOBbIX OTIOMKEHUI.

Mpu ncnonb3oBaHUM LIEIbHOTO 3epHa Ba’KHO BHMMATEJIbHO PAaccunTaTbh Kak 0O0bem 3epHa, Tak M COCTaB OCHOBHOTIO (U
6anaHcupyolero) pauunonHa. Llenbio ABnAetca obecneueHme onTMManbHOro obbema Bcex HEOOXOAUMBIX MUTaTENbHbIX
BewecTB. MIHAVMBMAYanbHO NTULA B KakOW-TO Mepe YAOBNETBOPSIET CBOM MOTPEOHOCTY, BbIOUpPas CBOKO COOCTBEHHYIO
nponopuuio AByX BUAOB KOpMA. Mpu 3TOM Ba’KHO MOMHMWTb, YTO 0ObEM MPUMEHAEMbIX B KOPME MUKPOSIEMEHTOB UN
KaKnx-nnbo MeauLMHCKUX NpenapaToB yunTbiBaeT fJoOaBeHe LefbHOro 3epHa. Mpu 1cnonb3oBaHUK LIENbHOMO 3epHa
ANA KOPMEHVA NTULbI 3TO 3€PHO JOJIKHO MMETb BbICOKOE KauecTBO U ObiTb CBOOOAHBIM OT MUKOTOKCUHOB U FPUOKOBbIX
OpPraHn3MoB.

Mpn ncnonb3oBaHUN LeNIbHOIrO 3epHa B COOTBETCTBUM C pekomeHpaumamu Cneundurikaumin 6ponnepHbIX paLyioHOB
(06bembl NpYMeHAEMOro 3epHa YKasaHbl B Tabnuue 4.4 Huxe).

Ta6nuua 4.4: NpuMeHeHNe LebHOro 3epHa B GpoiniepHUX paLyioHax

PauvoH BknioyeHue LenbHOro 3epHa
Crapt Honb
Poct MNocTeneHHoe yBennyeHne 1o15%
OunHULW MocTeneHHoe yBennyeHuve o 20%

MPUMEYAHUE: [MpusedeHHble 3HaYeHUA OCOBEHHO akmyasbHul NPU UCNOIL30BAHUU UesbHOoU nuieHuysl. MoxHo ewe
ysesiu4umeb 8KJIt0YeHUe YeslbHO20 3epHA Npu yc08uu coomeemcmaytoweli KoppeKmuposKU OCHOBHO20 UL 6anaHcupyoujezo
payuoHa 0514 y4ema 87UAHUSA YesIbHO20 3epHa Ha oblyee CHUXeHUe numameJsibHblX colicma 06we2o payuoHd.

LlenbHoe 3epHO cnefyeT UCKIIOUNTb M3 paLMoHa 3a 2 AHA A0 OKOHYaHUA 6poiinepHOro Typa A NpeaynpexaeHuns pucka
NOSB/IEHUA OCTATKOB MLEHULbl B CMCTEME MULLEBAPEHUA B MOMEHT NepepaboTKu.

| . Mpw coctaBneHnn paunoHoB caenyert yuynmtbiBaTb obbem LesibHOro 3epHa n ero

BNMAHME Ha O6LLYI0 NUTaTeNbHOCTb PaLioHa.
«  MoppepmBaTb YpoBeHb coAep)KaHNA MUKPOIJIEMEHTOB 1 MeANLIMHCKUX

/ npenapaToB B COOTBETCTBUN C PEKOMEHAALMAMM 1 3aKOHOAATESIbCTBOM.
CobniofaTb CTPOrUIiA PEXKUM XPaHeHUs 3epHa, He AoMNycKas NOBbILEHS
et cofiepKaHuA BNarv 1 noABJIeHNA MUKOTOKCMHOB. O6pabaTbiBaTb 3epHO
OpraHNYecKoil KUCNOTON NSl CHXKEHUA PUCKa 3apaXkeHUsi 60/1e3HETBOPHbIMM
| MUVKPOOPraHM3mMamu.

KopmneHue npu BbiCOKON TemnepaType

KopmneHue n nutatenbHoe cofepaHrne Kopma MMEIOT 3HaunTeIbHOe BNAHME Ha NoBefjeHne 6poinepHOro noroNioBbA B
YCNoOBUAX BbICOKON TemnepaTtypbl. OgHMM 13 Hanbonee 3¢ deKTrBHbBIX CNOCO60B NoaAepKaHNA 300POBbA, Gnarononyuns
N NPOAYKTUBHOCTM MTWLbl B TEUEHME NEPUOAOB CTPECCa, BbI3BAHHOIO BbICOKOW TemMnepaTypou, ABAETCA NPYMEHEHNe
ONTUMAnbHON NUTATENIbHOCTM KOPMa U TEXHONOT W KOPMJIEHUA, KaK OMUCAHO B JaHHOM CMPaBOYHUKE.

Bbicokoe dpursmyeckoe KauecTBO KopMa (KpyrKa, FpaHyna Uiy pocChinb) CHUXKAET YPOBEHb SHEPruK, pacxofyemMoi nTuen
Ha noefaHue KOpMa, 1 CHUXXaeT YPOBEHb TeMa, NPOM3BOAUMOro B npouecce KopmneHna. OnTumanbHasa ¢pusnyeckan
CTPYKTYpa Kopma Takxe crnocobctayeT 6onee sppekTnBHOMY noTpebneHmio Kopma B 6onee npoxnagHoe Bpema AHA Un
Houu. B xKapkoe Bpems roga pekomMeHAyeTcs CTUMYNIMPOBAaThb MOrof0Bbe K KOPMJIEHMIO B HOYHOE BPEMS.

YBenunueHune ﬂOTp66J'IeHVIF| NMUTaTeNbHbIX BEWECTB B NEPMNOL TEMIOBOIO CTpeCCa MOXET MMeTb OTpuuUaTelbHOE BJINAHNE Ha
NoKa3aTtenn COXpaHHOCTU, OAHAKO, ynyylweHne ycBoAeMOCTN KOpMa 1 ncnonb3oBaHne cneu,mcbmuecmx MUKPO3J1IEMEHTOB
OKa3blBaeT 6J'IaFOI'IpVI$|THOe BnAHWME.

UTo KacaeTcAa cofepKaHus MNpoTeuHa, 6ofiee BbICOKaA YCBOAEMOCTb aMUHOKWUCIOT ABMAAETCA NPeAnouTUTenbHee,
yem yBenunyeHne u3 obbema B Kopme. CrneflyeT TakKe CHU3UTb YPOBEHb M3ObITOYHOrO MpoTerHa 1 obecneymTb
cbanaHcMpoBaHHOe CoAepKaHNe aMUHOKMCIIOT, NPUMEHAA CUHTETUYECK/E aMUHOKMCIOTbI.
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CMPABOYHUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: KopmeHue 6poinepos

YBenmueHne S3HepreTMUecKoro CoaepaHusa Kopma 3a cueT fobaBneHrsA XUPoB (BMECTO YriieBOLOB) B >kapKkoe Bpems roga
ABnAeTca bonee npefnoUYTUTENBHBIM, MOCKONBbKY NMNMUABI cofep»aT B 2.25 pa3a 6osbLue SHeprum, Yem yrneBoabl U UMetoT
NyYLLYIo YCBOAEMOCTb, UTO BELET K CHVIXKEHUIO BbIPabOoTKM Tena B NpoLiecce KOpMeHN .

Bbicokui YpPOBEHb TEN/A0BOro CTpecca, KOTOprI7I BbI3blBae€T HapylleHune pecnmpaTopH0|7| d)yHKLI,I/II/I (Te. y4auleHHoe
AblXaHue) 1 POCT TeMnepaTypbl TéJia NTULbl, UMEET ciefytouime nocNieaCcTBnA:

. YBenunyeHne Mo4eBoro 1 ¢eKaanoro BblaeneHmne MMHepanos N MUKPO3JIEMEHTOB

. 3HauuTenbHble noTepun yrnekKncnioTbl B KPOBU NTULLbI

. CHMXeHne cofepaHnAa yrnekncnblx conenun yBenmnyeHme 3HavyeHunA pH B KpOBM

Takum obpa3om, TeNIoBOI CTPeCcC MOXET Bbi3blBaTb MeTabonmyeckyto NoTpebHOCTb NTULbI B YIEKUCION Conn. B aTux
ycnoBuax 61aronpuATHLIM ANA NTULBI MOXeT OblTb KOPMJIEHME PaLMOHOM, cofepXawmm bukapboHaT HaTpua unm
CecKBMKapOOHAT HaTpPMA B TaKOW CTemneHu, YTobbl 3TK JobaBky obecneumBanu okono 50% obLero cogepaHua HaTpuA.
Takxe NonoXutenbHbl 3GHEKT MOXKET UMETb CO3JaHMe paLoHa SNEKTPOAUTHOro 6anaHca (HaTpuin + Kanum - xnopug)
220-240 MIKB/Kr, KOTOPbI 6onee GnaronpuATEH ONA CHUXKEHWA B CTajle OTXOAa, BbI3BAaHHOrO TEMSIOBbIM CTPECCOM, a
TaK>Ke CTUMYNALUM POCTa NTULIbI B XXapKoe BpemaA roga.

ButamuHbl E, D, A, C 1 HMaUWH MMEIOT NONOXKUTENbHOE BIUAHNE Ha MOrofoBbe B YC/IOBMAX TENIOBOro ctpecca. O6wym
NpPaBWUIOM NPV 3TOM ABMAETCA yBEIMYEHME CofepKaHmA BUTaMUHOB Ha 1.25% Ha kaxgbin rpagyc Llenbcua (2°F), korga
TemnepaTypa yBenmumaetca ¢ 21 go 28°C (70 po 82°F). Ecnm Temnepatypa Bbiwe 28°C (82°F), yBenuueHne cogepkaHna
BMTaMVHOB AO/MKHO COCTaBNATb 2.5% Ha KaxkAabin rpagyc Lenbcua (2°F). 9Tn pekomeHpaumm 3aBUCAT OT COofepKaHuma
BMTaMVHOB B CTaHAAPTHOM pauuoHe. [IpuMeHeHne ONONHNTENbHbIX BUTaMUHOB MpeKpallaTb He clegyerT.

Opyrve no6aBKu, uMeloLive 6naronpuATHOE BUAHKE Ha NOrONIOBbE B YCJIOBUAX BbICOKOW TeMMepaTypbl:
BeTtaHuH — ocmoperynaTop, yny4laoLwmii yCBOEHE MHEPANIOB Y MUKPO3IEMEHTOB
[MioKo3a - yBennumBaeT cogepxaHune sHeprum, Tpebyemor Npy BbICOKOW TemnepaTtype
AcnunpuH - ynyJluaeT BbIHOC/IMBOCTb MNTULIbI B YCNTOBMAX TEMIOBOrO CTpecca

B ycnoBuaAax BbICOKOW Temnepatypbl cegyetr OCTOPOXHO Bbl6|/|paTb AHTUKOKLMANHbIE cpeactea gnAa Toro, yTOObI
n3bexaTb UCMONb30BaHWA npenapaTos, Bbi3biBalOLWMX MNOBbIWEHE OTX0Aa B pe3ynbraTe yBeJINYeHNA Bblpa6OTKI/I Tenna.

I
« TlNoppepxuBalite BbICOKYIO GD13MUECKYIO CTPYKTYPY KOpPMa Npu BbICOKOM
Temnepartype.
/ «  OnNTMMUK3MpYTe NoTpebneHne amMHOKNCIIOT C MOMOLLbIO NPOTEMHOBOIO
6anaHca u KOPMOBOTO CbIPbA C BbICOKOI YCBOAEMOCTbIO.
= « bonee BbicoKasA KanopuitHOCTb KOPMa AOMKHa 06eCcneynBaTbCA C MOMOLLbIO
| YKUPOB, a He YrNeBOAOB.

KauyecTBO nogctunkm

KauecTBo nogctunku HenocpeaCTBEHHO BJINAET Ha 3J0POBbE, 6narononyq|/|e N NPOAYKTUBHOCTb MOronoBbA. Moactnnka,
nmerLaa HU3Koe KavyeCTBO M BbICOKYIO B/1a’KHOCTb, Bbi3bIBa€T yBeJINYEHNE aMMUAYHDbIX BblﬂeneHVlVl B BO34yXe. o710, B
CBOIO oyepenb, NpUBOAUT K HaAPYLIEHUIO ObIXaHNA NTULbl N yBENTNYEHUIO I'IOBDE)K}J,GHVIVI TYLWKN. Kpome TOro, HM3Koe
KayecCTBO NOACTUIIKN yBENNYMBAET PUCK BO3HMKHOBEHUA NogoAepMaTTa 1 BoCNaneHnA CKakaTesibHbIX CyCTaBOB. Takum
o6pa30M, nogaepxaHue BbICOKOro KavyectBa NoaCTWIKUN MEET NMONTOXKUTEJIbHOE BIMAHNE HE TOJIbKO Ha NTuUUy, HO U Ha
BCe Npon3BoOACTBO.

Cpep,m d)aKTOpOB, BAVAKLWNX Ha Ka4eCTBO NOACTUNIKU, MOXXHO NMPUBECTN TaKMNe, Kak MUKPOKNIMAT NTUYHNKa, TeEXHONOIrnio
cofepKaHuA NTULbl, 300POBbe XKeNnyaOoUYHO-KULWEYHOr O TPAaKTa, a TakXKe KopMiieHne.

B 300pOBOM NMOrooBbe NPy YC0BUM ONTUMANbHON TEXHOMNOMMN U MUKPOKIIMMaTa 3G dEeKTUBHbIE TEXHONOT I KOPMJIEHUSA
MoMOryT 06ecrneunTb BbICOKOE KauecTBO NMOACTUNKN.
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CMPABOYHMK MO BbIPALLMBAHUIO BPOMNJIEPOB ROSS: KopmieHune 6poiinepos

Heobxoanmo nsberatb 36bITOYHOrO COAEPKAHUSA CbIPOro MPOTEVHA B PALMIOHAX C TEM, YTOObI PaLoH MeN ONTUMASbHbIN
6anaHc nuTaTenbHbIX BelwecTs. Cregyolme NPUHLMMBI COCTABMIEHMA PALMOHOB CMNOCOOCTBYIOT NOALEPKAHMIO BbICOKOTO
KauecTBa NOACTUNKN.

«  CocTtaBnauTe pauroH Ha 6a3e ycBosaeMblX aMUHOKUCIIOT.

« [epecunTbiBaniTe cofepXaHUe MNUTATENIbHbIX BELIECTB, B OCOOEHHOCTVM aMUHOKWCIIOT, B 3aBUCMMOCTUA OT WX
coflepXaHnaA B HrpeaneHTax Kopma, Ucnonb3ysa Gopmyny-maTpudly.

«  Mcnonb3yiiTe NpyvHLMMN NPOTENHOBOrO 6anaHca Npu COCTaBAEHUN PALMOHOB ANA 06ecneyeHnsa Takoro cogepKaHus
NpoTenHa, KOTOPOe TOYHO COOTBETCTBYET NOTPEOHOCTAM MTULLbI.

«  Wcnonb3yiiTe onTUMasnbHoe cofepKaHue conv ANA Toro, YTobbl He AONYCTUTb YBENMYeHnA NoTpebneHns BoAabl, YTo
ABNAETCA OCHOBHOW NPUUYMHON MOKPOW NoacTuNKky. ObecneubTe ypoBeHb 3N1eKTPOANTHOrO 6anaHca (HaTpui + Kanuin
- X710p) okono 220-240 mIKB/Kr. HeobxoamMmo nmeTb TOUHOE NpeAcTaBAeHNe O CoAepPKaHNW HaTPUA, XTopa 1 Kanus B
KOPMOBOM Cbipbe Mpy COCTaBlIeHNM PaLMoHa KOpMa, KoTopoe byfeT COOTBETCTBOBaTb PEKOMEHAOBAHHOMY YPOBHIO
(cm. CneundurKaymm 6porinepHbIX PaLNOHOB).

«  W3b6eraiite NpYMEHEHNA CbIPbs, UMEIOLLErO HN3KYIO YCBOSEMOCTb W BbICOKOE CofleprKaHne KNeTuaTKu.

« [lpumeHAlTe BbICOKOYCBOSIEMble TUMbl KOPMOBOIO »Upa/macfia Ana Toro, Ytobbl He AOMNYCTUTb HapylleHuA
nuweBapeHus. M3berante NpYMeHEHNA XKMPOB HU3KOrO KauecTBa U HU3KOW YCBOAEMOCTH.

« [lpumeHeHMe >5K30reHHbIX PpepMEHTOB MOXKEeT MOMOYb YMEHbLIUTb BA3KOCTb KuweyHon ¢nopbl, uto OypeT
CNoco6CTBOBATb YNYULLIEHUNIO KauecTBa NoACTUNKU. Cneumnannct no KOPMIeHMIo JOMKeH ObITb OCTOPOXKEH B Bbi6ope
ONTMMAJIbHOTrO CoAepPKaHNA 3H3MMOB. CnefynTe MHCTPYKLMAM NPOU3BOAMTENA NPU UCMONb30BaHUM SH3UMOB A8 UX
30 DEKTMBHOIO NPUMEHEHUS; YUUTbIBANTE peKOMeHAALMM MO NCNONb30BaHNI, [O3MPOBKE U BPeMeHU fobaBneHuns B
nepuog Npon3BoACTBa KOpMa, YTo obecneunTt paBHOMEPHOe pacnpefeneHne fob6aBKkM B KOPMe U YMEHBLUUT PUCK
paspyLueHnsa SH3MMOB B MpoLecce TepMmmnyeckon o6paboTku.

. Ona nopaep»KaHnA 340poBbA noayLieyek HOr NTULbl HpMMEHﬂIhTe paCCbIH‘-IaTbII?I
noACTUNOYHbIN MaTepwuan BbiCOro Kayecrtsa.
J . OnTyManbHbI 6aNaHC aMUHOKNCIOT B paunoHe ABNnAeTCcA Kno4yeBbiM ¢aKTOpOM
ANnA nogaep»xaHuA BbICOKOro Kayecrtsa noaCctuikn.
| —
|

Bnarononyumne n mukpoknumar

Bce PauOHbl KOpMa HeO6XO,lJ,VIMO COCTaBNATb B COOTBETCTBMU CNPUHUMNAMIN 6naror|onyq|/|ﬂ norosioBbA N NOoTeHUMaIbHbIM
BJINAHMEM NPOUN3BOLACTBA KOPMa Ha OKpYy»KaloLlyto cpeny. B KauectBe O6UJ,€F0 npasuna meTognka COCTaBIeHUA PpalNOHOB,
OonncaHHaA B AaHHOM pa3pene, CI'IOCO6CTByET obecrneyeHunto 6narononyq|/|ﬂ noronoBbAa n 0pr>Ka|ou4e|7| cpenbl. Hmxe
nepe4vnciieHbl Hanbosee BaXkKHble (I)aKTOpr, Tpe6y|ou.u/|e 0c060ro BHUMaHWS.

Bnarononyuue

BpoiinepHoe noronosbe JOMKHO NoyYaTb cbanaHCMpPOBaHHOE KOPMIIeHVE ANA NOAAEePKaHUA ONTUManbHOro npoduna
XKMBOW Macchl 1 obecrneyeHnsa HeobXxoaMMbIX MUTaTeNbHbIX BellecTB. [1pn 3TOM NPOTEUH AOMKEH NpencTaBnATb COOON
6anaHc ycBosemblx aMmnHOKUCTOT. CoflepkaHrie MUHEPAsIOB B KOPME AOSIKHO Take ObiTb cbanaHcmpoBaHHbIM. Ocoboe
BHMMaHWe cnefdyeT yaenAaTb COCTaBy KanbUuaA 1 JOCTyrnHoro ¢ochopa Anda Toro, Utobbl N3b6exaTb HapyLleHrsa pPa3BUTUA
ckeneta. [inA nopnepaHuA KauyecTsa NOACTUIIKM TakxKe BaXKHO COAEprKaHve HaTpyA U SNeKTPONUTHBIN 6anaHC Kopma.
BrTaMWHbI M MUKPO311eMeHTbl HE06XO4MMO NCMONb30BaTh B ONTUManbHOM 06beMe, YTOObI He JONYCTUTb MeTabonmyeckunx
HapyLleHW, BbI3BaHHbIX AeduunTom Kakoro-nmbo BewecTBa. bbino pokasaHo, UTO GMOTMH U LUHK CNOCO6CTBYIOT
CHVXeHUIo prcKa nogoaepmaTuTa. Moagep aHrie BbICOKOrO KauecTBa MOACTUIIKY TakKe CHUXKaeT pUCK MogogepMaTnTa B
noronosbe (cm. Moppaspen Kavecmeo nodcmusku).

Mukpoknumat

CHM>KeHMe U36bITOYHOrO YPOBHA MPOTEMHA B KOPMe C MOMOLLbI0 ONTMMasibHOro 6anaHca ycBOSEMbIX aMUHOKUCIOT,
a He 3a CYyeT MMWHMMANIbHOFO COAEPXKaHUA MPOTENHA, CMNOCOBCTBYET CHUMMEHMIO a30THbIX BblaeneHwuin. B noppasgene
lpomeuH u amMuHOKUC/IOMbl OOBACHAETCA KOHLENUMA ONTUMANIbHOrO NPoduna aMMHOKUCIOT U cbanaHCMPOBAHHOIO
cofiepKaHunA NpoTenHa, KOTOPYI MOXHO NPUMEHATb 1A YMeHbLUEHWA BbifeNeHN a30Ta B OKpY»atoLlyto cpeny. HegaBHo
NpPOBEeAEHHbIE UCCNEAOBaHUA MOMOMM KOJIMYECTBEHHO OMpPeAeNnnTb CHUXKEHWE BblgeneHuin as3oTa. Hanpumep, 6biio
[lOKa3aHOo, YUTO YMeHbLUEeHNe cofilepkaHunA npoTerHa B kopme Ha 1% (T.e. ¢ 20% po 19%) BefeT K cpefHEMY CHUKEHUIO
BblZleJIeHN a30Ta M amMm1aKa B oKpy»KatoLyto cpeay Ha 10%.
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CMNPABOYHUK MO BbIPALLMBAHWUIO BPOUJTIEPOB ROSS: KopmneHnue 6poinepos

BbigeneHve ¢dochopa MOXKHO CHMXKATb C MOMOLLbIO KOPMJIEHWUA, CTPOrO COOTBETCTBYIOWIEro MOTPEOHOCTAM MNTULbI
N nNpumeHeHuto GuUTasHbIX 3H3MMOB. Moppasgen MuHepasiel faHHOTO CNpaBOYHMKA MpUBOAUT Gonee NogpobHYO
MHpOpMaLMIo O NpUMeHeHn pocdopa.

BaXXHO MOMHUTb, UTO Nt06as MeToAMKA COCTABMIEHUA PALMOHOB A/S YMEHbLUEHUS KOPMOKOHBEPCUM BELET K CHUXKEHUIO
obbema NoTpebnAeMoro Kopma ¥ MpoV3BOACTBA MOMETA, UTO CMOCOOCTBYET YMEHbLUEHWIO BAUAHUA GPONEPHOro
NPOM3BOACTBA Ha OKPY»KaloLLyto Cpeay.

+  OnTMManbHasA NUTaTeNbHOCTb KOPMa CNoco6cTBYeT 3 PeKTUBHOMY
6porinepHOMy pOCTy U He AOMYCKAeT BOSHUKHOBEHUsA geduuuTa
/ nuTaTesNIbHbIX BELLeCTB.
« Kak HepoCTaTOUHOE, TaK 1 N36bITOYHOE COAep KaHMe NUTATENbHbIX BELLeCcTB
I. OKa3bIBaeT HeraTMBHOE BAMsIHME Ha NMOKa3aTenu 61arononyuvs norosioBbA.
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CMPABOYHUK MO BbIPALLMBAHWUIO BPOMJIEPOB ROSS: 3gopoBbe 1 6uosawmra

Pazgen 5 - 3gopoBbe 1 61o3awuTa

Uenb

CO3,ElaTb rMrmeHn4Yeckmne ycnoBsusa cogepxKaHma 6p0|7|nepHoro noronoBbA N yMEHbLWUTb BJINAHNE 3aboneBaHui. ObecrneunTb
ONTMMasbHY0 MPOAYKTUBHOCTL 11 6naronosyyme norosioBbs, a TakKe BbICOKOe KauecTBO 6poinepHoOn npoayKLumu.
MpuHUMnbI

[MrneHnyeckne ycnosuma B NTUYHMKax obecneunBaioTca Npu NoMoLL M NpuMeHeHna 3bdeKTUBHOM NporpamMmmMbl 61Mo3aLnTh
1 BaKLUMHALMK, @ TaKXKe MbITbA U Ae3nHbeKumm.

llpyras none3naa undpopmanus

MeTopuka cogep*aHusa 6poinepHoro NTMYHUKa:
buoszawuma
MocTep Aviagen: buosawjuma xo3atcmea

3p0poBbe NTuLbl 1 6Mosawmra

HeynoBneTBopuTeNibHOE COCTOAHME 340POBbA NTULbI UMEET OTPpULIaTe/IbHOE BO3LENCTBYE HA BCE acMEKTbl TEXHOIOTUN 1
MPOW3BOACTBA, BK/OUYAs POCT, KOPMOKOHBEPCMIO, BbIGPAKOBKY, COXPAHHOCTb 11 XapaKTEPUCTUKIN NepepaboTKu.

Mpon3BOACTBO HAaUMHAETCA CO 3[O0POBbIX CYTOUHbIX LbIMAAT XOPOLero Kayectsa. Heobxogumo nonyvatb UbIMAAT U3
MUHMUMANbHOrO YKC/a POANUTENBCKUX CTaj OJMHAKOBOIO CENeKLMOHHOro U BeTepmHapHoro cratyca. OnTumanbHO Bce
UbINAATa AO/MKHBI ObITb OT OJHOTO POANUTENLCKOTO CTaja.

BHYTpeHHAA nporpaMmma KOHTPOA 3ab0neBaHuii BKOYaeT:

«  [MpodunakTnky 3abonesaHnin (Nporpamma 6103aLnTbl U/MNv BaKLHaLMK)

«  PaHHee BbiABNeHNe 3a60neBaHNii (KOHTPOMb 340POBbsA NMOroIOBbA 1 MapameTPOB NMPON3BOACTBA)
«  JleueHue BbIsiIBIeHHbIX 3a6051eBaHN

Briozalmta U BakuMHaUWA ABAAIOTCA COCTaBHbIMM (aKTopaMu TeXHOMOrMyeckoro npouecca. buosawmTa cnyxnut
npodunakTmke 3abonesaHuin, a 3ddeKTMBHAA NporpamMma BaKLMHALMM CO3LaeT 3almnTy oT 3aboeBaHui, NMeoLWNXCs B
pervioHe.

PerynsipHblli KOHTPOJSIb MapamMeTpOB MPOW3BOACTBA ABMAETCA KPUTUUYECKUM [LSIA PaHHEro BbIABNEHWA U NeYeHuA
3aboneBaHuii. PaHHee BbisiBNeHve 3a60eBaHNA 11 JleueHne B OAHOM CTaZie MOMOXeT NpefoTBPaTUTb PacipoCTpaHeHne
60Me3HN B COCEHUX U NOCeyoWrX cTagax.

Takune Npon3BOACTBEHHbIE MAapaMeTpPbl, Kak TPAHCMOPTHbIN Nafex, *K1MBasA Macca B 7 fHel, CYTOUHbIN U HefeNbHbIN OTXO0f,
noTpebneHne BOAbI, CYyTOUHbIV MPUBEC XKMBOW MacCbl, KOPMOKOHBEPCHA U BbIOPaKOBKa B Liexe nepepaboTKn HEOOXOANMO
perynspHo KOHTPONMPOBaTb U CPaBHMBATb [aHHble C HOPMATUBHbIMM MOKa3aTenAMu Xxo3dAlcTBa. Ecnm napameTpsl
NPOV3BOACTBA HUXE OXMAAeMblX, CrieflyeT MPOBECTU BeTeprHapHOe WccnefoBaHMe cTaja KanuduLMpOoBaHHbIMU
cneymanmcTamu.

buosawmnTa

J¢ddekTBHAA Nporpamma 61o3awnTbl KPUTUYECKN HeobOXoanMa AN noafdepKaHus 3[0poBbA cTaga. brosawwTa
YMEHbLUAET KOHTAKT MOrofoBbsA C 6ONE3HETBOPHbIMU OpraHusamamiu. MoHVMaHWe 1 BbIMOSIHEHVE MPOrPamMbl
6103aLWKMTbl AOMKHO BXOAUTL B paboune 0653aHHOCTY KaXXgoro CoTpyaHMKa. [Ins 3Toro pekomeHayeTcs perynsapHo
NPOBOANUTL 00yUYeHNe nepcoHana.

Mpu cocTaBneHMn NporpaMmMbl 6103aLUTbl HEOOXOAVMO NPUHATL BO BHUMAHME 3 KOMMOHEHTa:

PacnonokeHue xo3ancTBa: Xo3AiCTBO AO/PKHO pacrosiaraTbCa TaK, YTobbl ObiTb U30MMPOBaAHHBIM OT KOHTaKTa C
APYroi NTUUen n ¢/X >KUBOTHLIMM - MPEAMNOUYTUTENIBHO, MUHUMYM B 3.2 KM OT G/IVKalLLIEro CenbCKOX03ANCTBEHHOIO
NMPOV3BOACTBA, a TaKXKe OT AOPOT, MO KOTOPbIM NepeBo3nTCA NTULa. IPPeKTUBHEE BCEro co3aBaTh OAHOBO3PACTHbIE
X03AMCTBA AJIA OrPAHNYEHUNSA LMPKYNALMN BO30yauTenein 3aboneBaHnin 1 WTaMMOB XMBbIX BaKLUH.
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CMPABOYHUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: 3gopoBbe 1 6uosawura

MnaHupoBKa xo3ancTBa: MTUYHUKN HEOBXOAMMO NPOEKTMPOBATb TaK, UTOObI COKPaTUTb [BUXEHWe, 06nerynTb MbiTbe
1 ge3nHbeKuuno U N301MpPoBaTh OT AVMKOWN MTWLbI U FPbI3yHOB. PEKOMEHAYeTCA TakkKe OOHeCTN X03ANCTBO 3a60poMm AnA
npefoTBPaLLEeHNA BXOAA MOCTOPOHHYIX.

MTUYHMKY JOJTXKHbBI UMETb 6ETOHHbIE NMOJIbl, BOAOHENPOHMLLAEMbIE CTEHbI VI MOTONKY; 06513aTeNleH AOCTYM KBEHTUMALVOHHBIM
npoemam; B NTUYHMKAX HE JOMKHO BblTb BHYTPEHHUX KOSIOHH UM KapHK30B. 3eMisiHble MoJibl He MOAJAITCA MbITbIO U
nesnHdpeKkumn.

BOKpyr NTUYHVKOB [OJIXKHa ObITb CO34aHa 30Ha LWWMPWHON 15 M, Ha KOTOPOI MOXHO NIErko KOCUTb TpaBy. HenocpeAcTBeHHO
K NTUYHWKY JOMKHA NPpUeraTb 30Ha WUPKHOW 1-3 M, NOKpbITast 6ETOHOM UV rpaBuemM AsiA NPenATCTBUAA BXOAY MPbI3yHOB
M B KauyecTBe MOWajKM AN MblTbsl 1 XpaHeHWs 060py[oBaHUA BO BPeMsA MbITbA NTUYHMUKA. Puc. 5.1 gemoHcTpurpyeT
06pa3Lbl 3pdeKTVBHONM NNAHNPOBKN NIOLAAKIN Y KOHCTPYKLUW MTUYHUKOB.

Pnc. 5.1: Mpumep 3dpPpeKTMBHOIM NNAHMPOBKUN XO3ANCTBA

MpounsBoacTBeHHbIN Npouecc: CneayeT COCTaBNATb NPOrpaMmy KOHTPOSA NepeaBUKeHNUA Nofeit, Kopma, 06opynoBaHMA
W >KUBOTHbIX B XO3ANCTBE A/1A NpeiynpexXaeHnNaA nepeHoca v pacnpocTpaHeHns 3aboneBaHmnin. 3Ty nporpammy Heo6xoanmMo
perynAapHo nepecMaTpuBaTb B C/lyyae M3MEHeHUA COCTOAHUA X03AiCTBa no 3aboneBaHuAM. Puc. 5.2 gemoHcTpupyeT
noTeHUManbHble UCTOYHUKN NPOHNKHOBEHNA BO3OyanTenen 6onesHen.

Puc. 5.2: VctouHunkmn Bo3byantenein Bo3byautenein nHpeKLMOHHbIX 3a60neBaHuin
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CMPABOYHUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: 3aopoBbe 1 6rosawmTa

Mporpamma 61o3almnTbl 4OMXKHA ObITb:

«  Ob6a3aTenbHom

+  [pakTN4HON B BbINOSHEHNN

+  DKOHOMUYECKN 3 DEKTUBHON

+  YacTblo Nnporpammbl 06yuyeHus nepcoHana

+  PerynapHo obHoBnsemon

+  [MprmeHAemon Bcen KOMMNaHMeNn 1 BCeMy COTPYAHNKaMM
+  Wmetowelt prHaHCcOBYI0 Noanep KKy

MbiTbe n fe3nHpexkyna

MnaHupoBaHne: SPPeKTNBHOE MbITbe X03ANCTBa TpebyeT, UToObI BCe onepauum oCyLWweCcTBAANNCD B 3aniaHNpPOBaHHOe
BpemA. MbiTbe MMOWAAKN MPefoCTaBAeT BO3MOXHOCTb OCYLIECTBIEHUA PEMOHTHO-3KCMyaTaluuoOHHbIX paboT B
XO03ANCTBE, KOTOPble AOMKHbI ObITb BKIIIOUEHbI B MpOrpammy MbiTbsl U Ae3nHdekummn. Heobxoammo 3apaHee COCTaBUTb
MnaH, BKJOYaloWMIA AaTbl, BPema, YyenoBeyeckne pecypcbl U obopynoBaHue, Tpebyemble ANA MbITbA. ITO MO3BOAUT
y6eanTbCA B TOM, YTO BCe Heobxoaumble onepaumm 6yayT 61arononyyHo BbiMONHEHbI.

MbiTbe xo3alicTBa: B NOAroToBKY X03AMCTBA BXOAMT MbiTbe U Ae3MHGEKLUUA NTUUHUKOB C LENIbI0 YHUUTOXKEHUA BCEX
BO3OyauTeNnen 3aboneBaHUin NTUL U NIIOAEN U MaKCUMANbHOTO CHUXKEHUSA OCTAaTOYHOrO KONMYEeCTBa GaKTepuasbHbIX
OPraH1U3MOB, BMPYCOB, NAapPa3nTOB 1 HACEKOMbIX MeXay 6poiiepHbIMM TYpamu.

KoHTponb HaceKomMbix: Hacekomble JOMKHbI YHUUTOXaTbCA O TOrO, Kak OHU NepeLuni B AepeBAHHbIE feTanu unm gpyrue
MaTepwuanbl. HemeaneHHo nocne BbiBO3a CTafa M3 XO3ANCTBA U MOKa NTUYHUKN eLle Tensble, 060pyaoBaHue, NOACTUNKY
1 BCE MOBEPXHOCTU NTUYHKKA HEOOXOAUMO 06paboTaTh PEKOMEHAYEMbBIM MHCEKTULMAOM B BUAE Cripes. AbTePHATVBHO
NTUYHMKN MOXHO 06paboTaTb NpenapaTom s YHUUTOXKEHWA HaCeKOMbIX 3a 2 Heflenu 1O OKOHYaHusA 6poiinepHoro Typa.
3aTem cnepyet NOBTOPUTL 06PabOTKY NTUUYHMKA A0 NpoBefeHna dbymuraumm.

Y6opka nbuin: Bclo nbifib, Mycop U MayTWHY HEOOXOAMMO YOANUTb M3 BEHTUMIALMOHHBIX WAXT, C 6aNoK NepekpbiTun,
KapHX30B, BbICTYMOB U KaMeHHOW Knagku. Hanbonee 3ddeKTUBHO NPUMEHATb AN 3TOrO LWeTKW (v BO3OYXOAYBHYO
MaLUVHY) Takum 06pa3om, UToObI Mbifib Nagana B NOACTUIIKY.

MpepBaputenbHoe MbiTbe: [11A 3TOr0 MCMNONb3yeTCA MblfIbHbIA PAcTBOP, KOTOPbIN HAHOCUTCA a3pO30JSibHbIM Crpei-
pacnbinuTenemM HU3KOro AaBNeHUA Ha BCe BHYTPEHHME M BHEeLlHMEe MOBEePXHOCTM MTUYHMKA OT MOTOJsIKa A0 nona And
YBNa)kHeHVA Nbln nepep BbIHOCOM 060PYA0BaHUA U BbIBO30OM NOACTUIIKMN. B NITUYHMKaX OTKPbLITOro TMMNa cnefyeT cCHavana
3aKpbITb LLTOPY.

O6opypoBaHue: Bce o6opynoBaHme 1 BeCb MHBEHTapb (MOUSIKK, KOPMYLLKW, NEPErOPOAKN U T.A.) HEO6XOANMO BbIHECTU
13 30aHNA 1 YCTAHOBUTb Ha GETOHHON MAoLWaAKe CHapy»Kn. ABTOMaTMYECKMe JIMHWW NMOEHUA U KOPMJIEHUA HEOOXOANMO
MOAHATbL BO BPEMA MbITbA MTUYHMKA.

Y6opka noacTunku: Bcio NoACTUNKY 1 Mycop criefyeT BbiBE3TW M3 NTWYHUKA. [puuenbl nam KoHTenHepbl A Mycopa
HY>KHO YCTaHOBWTb BHYTPU UV PAAOM C MTUYHUKOM Y HaMOJTHUTb FPSA3HOM MOACTUKON U3 NTUYHMKA. [OMHbIA npuuen uim
KOHTelHep nepep BbIBO30M HEOOXOAMMO HAKPbITb, UTOObI HE AOMYCTUTbL CAYBaHKA BETPOM 1 MafeHrsA Ha 3eMJTi0 Mycopa U
nbinu. MNpw Bble3ae 13 NTUYHKKA Korleca aBTOTpaHCnopTa ciefyeT npoae3nHGMLMpPoBaTh Crpeem.

BbiBO3 noAacTunKku: MoAcTUnKy He cnefyeT XpaHUTb B XO3AWCTBE WU pa3bpacbiBaTb ee Ha MpueraroLlein K Xo3ancTey
TeppuTopun. Ee Heo6xoaMMO BbIBE3TU 3a NPeAesbl Ha PacCTOAHVE He MeHee 3.2 KM (2 MUSV) OT XO35IACTBA U TMKBUANPOBATL
ee B COOTBETCTBMM C MECTHbIM 3aKOHOLATENIbCTBOM OAHMM U3 CNeayoLwmx cnocobos:

«  Packnpatb Ha /X TeppuUTOpUK 1 BCNaxaTb He no3aHee 1 Hegenu

«  BblBE3TVM Ha CBasKy, 3aKonaTb B AMe UMK Kapbepe

«  OcTaBuTb, MUHUMYM, Ha MECAL, AS1A HarpeBaHKA, 3aTeM packuaatb Ha NAaCTOULLHON TeppUTOPUM

«  Cxeub.

«  Mcnonb3oBaTb B KauecTBe GMOTOMNIMBA

MpbiTbe: [lo Hauana MbiTbA CreflyeT yoeauTbCs, UTO SNEKTPOIHEPrvsA B MTUYHMKE BbiKoueHa. OB pyOornbHIK HYKHO
OTK/OYMTb 1 3anepeTb. 3aTem crielyeT MCMOoMb30BaTb NMEHVCTbIN MblbHbI PAacTBOP M C MOMOLLbIO MOEYHOI MaLLUMHDI
MoA BbICOKUM [aBneHnemM HeobxoAMMO YAANUTb FPA3b U Mycop C 060PYAOBaHUA 1N NMOBEPXHOCTEN NTUYHKKA. Ha pbiHKe
€CTb LUMPOKUIA aCCOPTUMEHT MOKLLMX CPeACTB. [P MbITbe BaXKHO BbINMOMAHATb MHCTPYKLMUN UX 13roToBuTensa. Motowumii
pacTBOpP AOMKeH OblTb COBMECTUM C MPUMEHAEMbIM Mo3Xe fAe3nHdeKTaHTOM. ocsie MbITbA MblIbHbIM PacTBOPOM
06A3aTeNbHO MPOMbITb MOBEPXHOCTN NTUYHMKA U 0OOPYAOBaHME YMCTOW CBEXKel BOAON, MCMOSb3yA MOEUHYIO MalUuHY
nop BbICOKMM JaBnieHneMm. [lenaeTcs 3To ropsyei BOJOW Nocsie yero Bofy C nosa TpebyeTca yaanuTb, UCMONb3ysa CKPeboK
C pe3nHOBOW NeHTO. MPA3HYIO BoAy CrefyeT yorpaTb U3 NTUYHUKA TaK, YTOObI He Obifo prcKa ee BTOPUYHOIO nonagaHus
B NTUYHUK. Bce obopynoBaHue, BbIHECEHHOE 13 MTUYHMKA, TaKKe HEOOXOLMMO CMOUYUTD, BbIMbITb U OMOSIOCHYTb, NOC/e
yero BbIMbITOe 060PYAOBaHME 3aKPbIBAKOT MIEHKON.
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Bo Bpemsa MOWKM BHYTPM NTUYHMKa 0cO60e BHUMaHWe TpebyeTca yaenaTb cleayowmm TouKam:
«  BeHTunAuMOHHbIE 6NOKN

+  BeHTMNALMOHHbIE WaXTbl U NPOeMbI

+  BeHtnnatopobl

+  PeweTKky BeHTUNATOPOB

+  BepxHAA NOBepPXHOCTb MOTONOYHbIX 6aNoK

+  Bbictynbl

«  Tpy6bl ccTeMbl MOEHMUSA

«  JIuHUM KopmneHua

[Ona mbiTbA TPYAHOAOCTYNMHbIX TOYEK NTUYHUKA peKoOMeHOYeTCA NCNOJIb30BaTb NepPEeHOCHbIE JIECTHNUDLI N MOPTAaTUBHOE
ocBelleHune.

Hapy»Hble CTeHbl NTUYHMKa TaKKe HEOOXOAMMO BbIMbITb, YAesiAa 0coboe BHYMaHVe C/ieyoLum ToUKam:
«  [putoyHble popToUKM

«  BopocTouHble xenoba

+  beToHHble fOPOXKKM

B NTUYHMKAxX OTKPBLITOro TWMa CiefyeT BbIMbITb BHELLHIOW V1 BHYTPEHHIOIO MOBEPXHOCTb WTOP. MaTepuan, KOoTopblii He
NnoAdaeTca MbITbIO (MOINSTUNEH, KAPTOH), HEOOXOAVMO YHUUTOXNTb.

[locne OKOHYaHMA MbITbA HE OMXHO OCTaBaTbCA rpA3n, Nbiny, Mycopa N OCTaTKOB NOACTUNKWN. 3¢¢EKTVIBHOE MbITbe
Tpe6yeT BpeMeHn N BHMMaHUA K OeTanAaM.

MomelleHnaA Ans COTPYAHUKOB, a TakKe BCe 060pyLoBaHMe B HAX HEOOXOAMMO Ha 3TOW CTafuU TakKe TLIATeSIbHO BbIMbITb.

MbITbe cuctembl MOEHNA U KOPMJIEHUA

Bce obopynoBaHve BHYTPY NTUYHMKA JOSIXKHO ObITb TLATENBHO BbIMBITO M NPOoAe3nHPULMPOBaHO. [locne MbiTbA BaXKHO
HaKpblTb 060pyAOBaHMe, UTOObI M36eXaTb ero 3arpA3HeHUs.

Cnctema noeHuA: MeTog MbITbA CUCTEMbI NOEHUA CneayoLwunii:

«  Cnutb BOZY 13 TPy6 1 GaKOB.

+  [1pOMBITb INHUN YNCTON BOLON.

+  BbIMbITb 1 BbICKpeCTV 6aKu A5 BOAbI, YAANVB HaneT 1 6MONNeHKY, 3aTeM C/IMTb FPA3HYI0 BOAY 3a NpeAenamm NTUYHKKA.

+  HanonHutb 6ak uncTor Bofon 1 fo6aBuTb AesnHbuULMpyoLee CPeACcTBO ANA NUTbEBOW BOAbI.

«  [ponyctntb fe3nHPUUMPYIOLWNIA PacTBOP Yepe3 IMHUW NOeHWsA, MPOBEPUB, He BO3HMKAN N B TPybax BO3AyLHbIE
npo6ku. [leanHdurumpyioLiee CpeacTBo LOMKHO OblTb pa3pelleHo ANA UCMNONb30BaHUS, U ero cliefyeT pa3sBoauTb B
peKomeHAyeMOol LO3MPOBKe.

+ HanonHutb 6ak BOAON B HOpMasbHOM obbeme, fo6aBnAA Ae3vHbMLMpYOLlee CPeACcTBO B PEKOMeHAyemoW
[03VPOBKe. 3aKpblTb 6aK KpbIWwKon. OCTaBnUTb fe3nHPULMpPYoLWMiA pacTBOp B 6ake MUHMMYM Ha 4 yaca.

«  CnnTb pacTBOpP U HAMOMHNUTbL 6aK CBEXel BOJOW.

«  BHOBb HanonHUTb 6aK YMCTON BOZOW Nepes NPUOLITUEM LbINAT.

BHYTpV NHUIA NoeHNA obpasyeTcsa GMoneHKa, KOTOPYO HEOOX0AMMO perynapHo (MMHUMYM 1 pas 3a Typ) yaanaTb ana
TOro, Ytobbl HEe AOMYCTUTb YMEHbLUeHVA Hanopa M GakTepmanbHOro 3apaeHusa Bofbl. [epep KakabiM GpovinepHbIM
TYPOM pekoOMeHAyeTCA MPOBOAUTb OUMCTKY BOAbl [O MpUMeHeHuA fe3nHouumpylowero cpeactsa. Ha obpasoBaHune
6ronneHKN BAAeT MaTepuarn, U3 KOTOPoro N3roToBsieHbl TPyObl. Hanprmep, B ankateHoBbIX TPy6ax 1 NIacTUKOBbIX 6akax
6ronneHKa passuBaeTcs boicTpee. [NpriMeHeHre BUTaMUHOB 1 MHEPaJsibHbIX J06aBOK B MUTbEBOI BOAE MOXET YCKOPATb
pa3BuTVie GUONNEHKN U MPUANNAHUE 3arpA3HEHNI K MOBEPXHOCTY TPYy6. Dusmyeckas YMCTKa BHYTPEHHEN NOBEPXHOCTU
Tpy6 OnA ypaneHwus OGMOMNEHKU He BCerga BO3MOXHA, MO3TOMY B Mepurof CaHpa3pbiBa MOXHO yAanATb GUOMNNEHKY
C MOMOLLbIO BbICOKOKOHLIEHTPUPOBaHHOro pacteopa (140 mr/n) xnopa wan nepekuc Bogopofa (pacTBop ABYOKMCK
Xnopa B peKOMeHAyeMol NPonopLnmn Tak»Ke NprMeHAeTCA). TN PacTBOPbI 3aTeM HEOOXOAVMO MOMHOCTbIO yAanuTb U3
CUCTEMbI MOEHUA METOLOM NMPOMbIBaHNA YNCTON BOAOW. B NpoLecc MbITbA MOXET BXOAUTb UACTKa KNCIIOTOW MPY BbICOKOM
MUHepasnbHOM cofepaHny Boabl (0COOeHHO Kanbuua 1 Kene3a). MeTannnueckme Tpybbl MOKOTCA TakK »Ke, HO Koppo3usA
Tpy6 MOXeT BbI3biBaTb yTeukn BoAbl. O6paboTKa NUTLEBON BOAbI NEPEeA MCMONIb30BaHMEM MOXeT ObiTb Heobxoauma B
permoHax ¢ BbICOKMM COfepKaHNeM MUHepPasbHbIX Cofeil B BOAE.

Cnctembl oxJlaXXaeHnA ncnapeHnem mn TyMaHOO6pa3OBaHI/IF| MOXHO 06pa6aTbIBaTb B nepmnoa MmbiTbA NTUYHMKaA, NTPUMEHAA
6|/|ryaH|/|):le||7| ,Ele3VIH¢EKLI,I/IOHHbIIz pacTBoOp. BVIFyaHVILI,bI MOTYT TaKXe NPUMEHATbCA TaKXKe B nepunoj npon3BoaAcTBa An1A
CHUXeHunA 6aKTepv|aanoro Uncna B cncteme NOeHMA N NpeaoTBpaleHnAa nonagaHnAa nx B MUKPOKAMMaT NTUYHUKa.
Cucrtema KopmMneHua. Cnep,yeT NPUMEHATDb CHEAyIOI.IJ,I/II‘/'I MeToA MbITbA CNCTEMbI KOpMJ1eHUA:
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« OnopoXHWUTb, BbIMbITb 1 NpoAe3nHbULMPOBaTb 060PYAOBaHME KOPMIIEHUS, T.€. HAKOMWTESbHbIE 6aKK, TPaHCMopTep,
Lienb 1 NOABECHbIE KOPMYLLKMU

« OnopoXHUTb KOPMOBble GakyM U coefuHUTENbHble TPYObl, BbIYMCTUTL LETKOW, FAe BO3MOMHO. BbluMcTUTb 1
repMeTUYHO 3aKpbITb BCe OTBEPCTUA

«  O6paboTtatb GopMannHOM, Fae 3TO BO3MOXKHO

PeMOHTHO-3KCNNyaTaloHHble paboTbl

YmMCTbI NyCTOW NTUYHKK NPefOCTaBNAET MAaNIbHYI0 BO3SMOXHOCTb AJIA PEMOHTHO-3KCMyaTaLUMOHHbIX paboT. Mpu 3Tom

cnepyeT yaenatb ocoboe BHMMaHVe cneayowmnm Bugam paboT:

«  3apenatb TpewmHbl B MOy 6ETOHHbBIM U LIEMEHTHBIM PaCcTBOPOM

«  TMoYMHWTb KNnaflouHble LWBbI Y MOBPEXAEHNA CTEH

«  TOYMHWTb NI 3aMEHUTb NMOBPEXAEHHbIE CTEHbI, LUTOPbI 1 MOTOJIKM

+  TMokpacnTb UM No6ennTb CTeHbI TaMm, rae Heo6XoANMO

«  [MouMHWTb NPOKNaAKy fABepeit

«  TMpoBeputb 3ddEKTUBHOCTb PAbOTbl BEHTUMALMM, CUCTEMbI OTOMMIEHWS, 3aCJIOHOK MPUTOYHBbIX GOPTOUYEK 1 BCETO
KOHTponupytoLlero obopyanosaHums

+  3aTAHYTb BEHTUNALMOHHbIE PEMHUN N OTPEMOHTUPOBATb BEHTUNALMOHHbIE 3aTBOPbI

Kaxpoe X03AMCTBO AOMKHO VMMETb HAabop MHCTPYMEHTOB AJA BbIMOSHEHNA OCHOBHbIX PEMOHTHO-3KCMYaTaLUMOHHbIX
paboT. OTO orpaHMuMBaeT HeO6XOAMMOCTb BHOCUTb MHCTPYMEHTbI 113-3a NPefesioB X03aiCTBa.

De3nHdekuna

Je3vHdeKuna AomKkHa NPoBOANTLCA TONBKO MOC/E TOro, Kak BCe 3faHue (BKYaA Hapy»KHble CTEHbl) BbIMbITO, BCe
peMOHTHble paboTbl 3aBepLUEHbI, U MTUYHNK, 1 060pyAOBaHNe Bbicoxnu. lesnHonuympytowmne cpefcTBa Manod3ppeKTBHbI
NPV KOHTAKTE C rPA3bIO UM OPraHMYeCKUM MaTepranom 1 TepsioT CBOI0 3GGEKTUBHOCTb Ha BMaXKHbIX MOBEPXHOCTSAX U3-3a
YMeHbLUEeHVA KOHLeHTpaummn Ae3nHGrLmupyoLlero cpeacTsa.

JesnHdnumpyowme cpefcTBa, paspelleHHble ANA UCNoNb30BaHNA MECTHbIMY OpraHamu, ASiA KOHTpona Bo3byauTtenei
3aboneBaHnn NTUUbI Kak GakTepmanbHOro, Tak M BUPYCHOro Tuna, ABnATcA Haubonee 3ddexkTBHbIMK. MMpy nx
NPYMEHEHNN HEOOXOAMMO BbIMOMHATL WHCTPYKUMM n3rotoBuTensa. LesuHduuupyowmne cpefctsa NpUMeHsATCA ¢
rnomoLLblo 060pyfoBaHNA ANA MbITbA BbICOKOTO AaBEeHUA MO0 NepeHOCHOro cnpeli-obopyaoBaHus.

MeHncTble gesnHbUUMpYOLWMe cpeacTBa UMetoT 6onee AnuTeNbHOEe Bpema peakummn c o6pabaTtbiBaeMoi MOBEPXHOCTbIO,
NMo3TOMy HaMHOro 3ddeKTuBHee. Mocsie 06PabOTKM NTUYHKKA MOXKHO YNYULINTb Ae3MHOEKLMIO, eC/N HAarpeTb 3aKpbIThbI
NTUYHMK JO BbICOKOW TeMnepaTypbl.

BonblUMHCTBO Ae3nHOULMPYIOWNX CPEeCTB HE UMEIOT BAAHMA Ha CMOPYINPOBaHHble KOKUMAManbHble ooumcTbl. Mpu
Heob6XoAMMOCTM MPOTMBOKOKUMUAMANbHON 06paboTKM MOXHO 3PPeKTMBHO MCMOoNb30BaTb NpenapaTtbl, BblaenswoLume
aMMuaK; npu 3ToM 06paboTKy JOMKEH MPOBOAMTL TOMBKO CreLManbHO 06yUYeHHbIN nepcoHan! 3T cpefcTBa HAHOCATCA
Ha BCe YWCTble BHYTPEHHME MOBEPXHOCTU W OyayT 3deKTVBHbI Ja)ke Mpu TakoM KOPOTKOM nepuofe peakumm c
MOBEPXHOCTbIO, KaK HECKOJIbKO YaCoB.

O6paboTKa popmannHom

B pervioHax, rae paspelueHo nprmMeHeHne dopmannHa, obpaboTka bopmanHOM AOMKHa OCYLECTBAATLCA Cpasy nocne
3aBeplueHVa fe3nHbeKkumnn. MoBEepPXHOCTU JOMKHbI ObITb BRa)Hble (3TO MOXHO obecneunTb, UCMONb3yA YCTaHOBKM
TyMaHoOOpa3oBaHUA [NA YyBEINYEHUSA OTHOCUMTENIbHON BAAXHOCTU MTUYHUKA), @ MTUYHUK HEOOBXOAUMO HarpeTb [0
TemnepaTypbl, MUHUMYM, 21°C (70°F). Oymurauua HeaddekTMBHA Npu Gonee HU3KOW TemnepaType Y OTHOCUMTENIbHOMN
BJT’>KHOCTU MeHee 65%.

[lBepu, BEHTUNATOPDI, PeLIeTKN BEHTUAATOPOB N OKHa HEOOXOAMMO 3aKpbiTb. CleayeT TakXe BbINOMAHATb NHCTPYKLMM
n3rotoButena GopmasnvHa no ero npumeHeHuio. Mocne 06paboTKN NTUUYHMK HY>KHO OCTaBUTb 3aKPbITbIM 1 YCTaHOBUTb
Ha ABepAx npegynpeautenbHble 3Haku BXO[ 3AMPELWEH Ha asepax. [lo Bxoja B NTUYHMUK ero crepyeT TwaTeslbHO
NPOBEHTUINPOBATD.

Mocne yknaaku ceexkero NoACTUIOYHOro MaTepuana Tpebyetca NnoBTopuTb 06paboTKy popManHOM, Kak OMMCAHO BbiLLe.
DopmanuH ABnNAeTCA BPedHbIM BELEeCTBOM KaK AnA Nofel, Tak U ONA XMBOTHbIX U He pa3pelleH ANA NprYMeHeHus B
HEKOTOPbIX CTpaHax. Tam, rage 3To paspeLleHo, 06paboTka GopManmHOM JOMKHA NMPOBOAUTLCA 0O6YUYEHHbIM NEPCOHANIOM,
NPVIMEHAIOWMM MECTHblE MPaBuia TEXHUKM 6e30MacHOCTU. TakKe BaXKHO BbIMOMHATb MpaBuia NMYHOWM 6e3onacHoCTH,
BK/OYAA MCNONb30BaHWe 3alMTHON ofexKAbl (pecnvpaTopsbl, 3alWTHbIe OYKM U nepyaTky). MMHUMYM [Ba yenoBeka
[OMKHbI ObITb B MTUYHMKE BO Bpema dymuralmm.
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O6paboTKa nona

B oTpenbHbIx cnTyauuax TpebyeTtca Takxke npoBoanTb 06paboTKy nona. Hekotopble cpeacTBa 06paboTKM NpUBOAATCA B
Ta6bnuue 5.1.

Ta6nuua 5.1: Cnocobbl 06paboTKKM Nona B NTUYHMKE

Ho3uposka
CpepcTBa Lenb
Kr/m? $/100 PpyT?
bopHas kucnota Mo HeobxoaumocTn | o HeobXoAMMOCTN | YHUUTOXKEHUE YePHOTENIOK

Conb (NaCl) 0.25 5 YmeHblueHne Kczn-Ba

KNnocTpuani

CepHbIl MOPOLLOK 0.01 2 CHwxeHne pH

MEBEEa (@ R Mo HeobxoaumocTn | [No HeobxogumocT HesnHdekuus

rMAPOXIoPUZ KanbLus)

Y60pKa npunerarwowein Tepputopumn

Ba»KHO, UTOGbI TEPPUTOPUA, MPUNEratoLLan K MTUYHMKaM, TaKXKe noABepranach TwatenbHon ounctke. ONTUManbHO NTUYHNUKA
LOMKHbI ObITb OKPYKeHbl GETOHHOWM OTMOCTKOW UMW FpaBreM LWWNPKHON 1-3 M. ECiiv 3TO 30HbI He CyLLecTBYeT, npueratowasn
K MTUYHWKY TEPPUTOPUA JOSKHA:

+  BbITb cBOGOAHO OT PaCcTUTENBHOCTU

«  He ncnonb3oBaTbca AN xpaHeHUsa 060pynoBaHNA/VHBEHTapA

«  VmeTb rnagKyto poBHY0 MOBEPXHOCTb

+  VmeTb xopoLumin CTOK BOAbI, HE UMETb Ny

Ocoboe BHVMaHVe JONMXKHO yaenaTbca yoopke v fe3nHbekuun cnepyoLmnx 30H:
«  Top BeHTUNATOPaMIM U BbITAXHbBIMU NMPOEMaMM

«  [lop KopmoBbIMM ByHKEpPaMM

- TMopxoapbl K 30aHNI0

«  30Ha BOKPYr BXOAa B MTUYHMK

Bce 3abeToHMpOBaHHbIE MOBEPXHOCTY HEOOXOAMMO BbIMbITb Y MPOAE3NHOULMPOBATb Tak »Ke TWATENbHO, Kak U BHYTpU
30aHUS.

OueHKa KauecTBa MbITbA 1 AESI/IHd)eKLWIVI XO3ANCTBa

HeobxognMmo Takxe NPUMEHATb CUCTEMY OLIEHKM KayecTBa MbiTbA U Ae3nHobekunn. IPPeKTUBHOCTL MbITbA OObIYHO
OLIeHUBaeTCA UCC/IeA0BAHNAMM Ha CallbMOHENTY, a Takxe Ha obLee MuKpobHoe uncno (OMY). 3Tn fBa nccnefoBaHmna cnepyet
NPOBOANTb MUHNMYM OAVH pa3 3a 6pornepHbIn Typ. KOHTPONb N3MeHeHWA pe3ynbTaToB UcCiefoBaHNA canbmoHenbl n OMY
MO3BONAIOT YNyULLaTb M’MrmeHy X03ANCTBa, a TakKe CPaBHMBaTb SPPEKTUBHOCTb Pas3INYHbIX METOAOB MbITbA 1 fe3nHbeKLun.

Mpn 3¢dekTMBHON Ae3nHbeKUUM UCCefoBaHne 06pasLoB He OyaeT BbiAB/IEHO BO30yauTenei canbmMoHennbl. Ons
noapo6HOro onNycaHnA MeTOLO0B B3ATUA 06Pa3LOB 4J1A UCCNIEA0BaHA Y PEKOMeHAaLMn 06 ONTrMaibHOM ynciie 06pasLoB
Bbl MOXKETE CBA3aTbCA C BETEPUHAPHbLIM oTaesiom Aviagen.

o na o6ecneyeHns 61M03aWMTbI NAOLWAAKN HEOGXOANMO COCTaBMTb MPOrpammy
rurveHbl Xo3ACTBa, BKOYAKLYI0 NPOrpaMmmbl MbITbA 1 Ae3unHdeKyun.

o DddeKkTnBHAA 6Mo3awnTa He NO3BOAUT BO36GYAUTENAM NHPEKLMOHHbIX
3a6oneBaHuii NPOHUKATb B XO3ACTBO Yepes ntoaeli Uv >KUBOTHbIX.
/ o MbiTbe NOWAAKM AOMKHO BKIIOYaTb MHTEPbEpP N SKCTepbep NTUYHUKOB, a

TaKXe CcucTemMmbl MOeHNA N KOpMJieHnA.

g «  Takxe He06X0AMMO UMETb 1 NPUMEHATb CCTEMY OLIeHKU KayecTBa MbITbsl 1
‘ nesnHdpekuun.
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KauecTBO BOAbI

MrTbeBasA BOLA fOJ)KHA ObITb UMCTON, 6€3 OpraHn4eckmx npumecei 1 ocagka. Heobxo4Mmo KOHTPOIMPOBaTb YNCTOTY BOAbI
N OTCYTCTBME B Hell BO36GyaunTenei 3a6onesaHnin. OcobeHHO BaxHO, 4To6bI Bofa 6bina cBoboaHoi oT BuaoB Pseudomonas
n Escherichia coli. Boga He fonHa cogep<aTtb 6o5ee oIHON KMLLIEYHOW Nanoykn Ha 1 M B Tt06OM MPOU3BOJIbHO B3ATOM
obpasue, a nocneayoLe NPobbl MOryT COAEPKaTb KULIEUHYIO MaIoUuKy MakCUMyM B 5% B3sTbIX 06pasLoB.

Kputepun kauecTBa Bogpl NnpusoasaTcs B Tabnuue 5.2.Ecnv Boga nocTynaet 13 BOAONPOBOAA, €€ KauecTBO, Kak NpaBuio,
He BbI3bIBaeT onaceHuii. OfHaKo BOAa 113 apTe3nNaHCKMNX CKBAaXKNH MOXKET UMETb M36bITOUHbIV YPOBEHb HUTPATOB U BbICOKOE
MUKPOOHOE UNCIIO, Kak pe3ynbTaT 3arpA3HeHNA KOMoALa BOLOW, CTeKatoLel ¢ nosei, 06paboTaHHbIX y06peHnsamu.

Mpy BbiICOKOM OOLWEM MUKPOOGHOM umcne crefyeT HaWTh, U HEMELONEHHO BbIABUTb U YHUUTOXWUTb GaKTepuasbHbIi
NCTOYHUK. XNOpMpPOBaHMe KOHLEeHTpaunen 3-5 Mr/n Ha BbiCOTe MOWNOK OBbIYHO ABNAETCA 3PPEeKTUBHbIM CNoCco6om
KOHTpONA 6akTepranbHOro 3arpsA3HeHUs, HO 3TO 3aBUCUT OT TWMa K1Crosb3yemoro xsopa. lNokasatens pH Boabl JomkeH
CoCTaBnATb 5-7 ana 3¢pdeKTMBHOCTY 06pPaboTKM XNIOPOM. Vi3MepeHre OKUCNTENbHO-BOCCTAHOBUTENBHOIO NMoTeHLMana
(OBI) BoAbl ABNAETCA ONTUMaNbHbIM METOAOM onpefeneHna 3$GPeKTUBHOCTA NPUMEHAEMON NPorpammMbl Ae3nHdeKLmn
Bofbl. CueTunk OBl n3mepset obbem Kncnopopa B Bofie 1 faeT NpeAcTaB/ieHNe O YNCTOTE BOfbl, @ TaKKe BO3MOXHOCTU
BOAbI pa3pyLluaTh 3arpAsHAwWmne nprmecy. Yem 6onbliue nprMecein B BoLe, TEM MeHblUe COfepKaHne B Hell Kcnopoga.
3HaueHne OBIT 700-800 MB ykasbiBaeT Ha TO, UTO MporpamMma AesvHbeKkumn Bofbl xnopom 6yneTt sddekTvBHA AnA
KOHTpONA 60MbLUIero ymcsa noTeHUuanbHoro 6akTepuanbHOro 3apaXxeHus BoAbl 1 pacnpocTpaHeHus UHbeKUUn B cTage
U3 NCTOYHMKA BOLbl.

Ona pesnHdekumm Bogbl MOXKHO Tak»Ke MPUMEHSATD YbTpadroneToBbIi CBET (B TOUKE MOCTYMNIEHNA BOAbI B NTUYHMK). [pK
NPYMeHeHNY 3TOro MeTOAa ClleayeT BbIMONHATL MHCTPYKLUMW NPOoV3BOAUTEN .

»KecTkas Bofla unu Bofia C BbICOKMM COAEePXKaHMEM )ene3a (>3 Mr/f) MOXeT Bbi3blBaTb 3aCOpeHMe KNarnaHoB NousoK v Tpyo,
a TaKXe BeCTy K pa3BuTuio bakTepuanbHoii cpefibl. Ocalok 3aCopseT Tak»Ke BOAONPOBOHbIE TPYObl, U B TAKUX CUTYaLMsAX
peKkoMeHayeTca GpUIbTPOBaTh NMOCTYNaloLLYI0 BOAY C MOMOLLbIO ceTyaToro GpunbTpa ¢ pasmepom Aaveiikn 40-50 MUKPOH.

MVHUMYM pa3 B rof UnmM valle, eciy CywecTByloT npobnembl C BOAOW WAN NPOOYKTMBHOCTbIO MOroNoBbsA, cregyet
NpoBoANTb 06Lee NccefoBaHve BoAbl. [Tocne MbITbA NTUYHUKA A0 NPUOLITUA LbINAAT HEOOXOANMO B3sTb 06pa3Lbl BOAbI
N NCCNenoBaTh VX Ha 6akTepuasibHOE 3aparkeHne B UCTOUHKKE, B 6aKe 1 TOUKax NoeHus.

Tak>Ke XopoLLen NPaKTUKON ABNAETCA perynapHasn npoBepKa KauecTsa NTbEBON BOAbl BO BpeMs 6poinepHoro Typa. [ns
3TOrO CTOWT MPOBEPUTb MOCTYM/IEHNE BOAbI B KaXKAOW HUMMNENbHON IMHUN 1 CAenaTb BU3YallbHYIO OLIEHKY €e YMCTOThI.
Ecnn pesvHdeKkums nuHWIA NoeHUs U BOAbI HeyAOBMETBOPUTENbHAA, B BoAe OyoyT copep)KaTbCA TBepable mpumecy,
BUAUMbIE HEBOOPYKEHHBIM I11a30M. B 3TOM ciyyae HEOBXOAMMO MPUHATH MEPbI MO BbIABIEHUIO MPUYMHBI HAPYLWEHNSA 1
ee yCcTpaHeHuio.
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Tabnuua 5.2: Kputepun KauecTsa BOAbI, NCMONb3yeMo ANA NTULb
Kputepun KoHueHTpauwus (mr) KommeHTapun
PacTBOpeHHble BellecTBa 0-1000 Xopouio
1000-3000 YAOB.: MOXeT BbI3BaTb >KUAKN MOMET Mpu 60siee BbICOKOM COAepPKaHUM
Heynos.: XX1AKNi MNOMET, CHUMKeHne noTtpebneHns Boabl, He3PpPEKTUBHbIN
Teepable npumecy (TDS) 3000-5000 YA a P bl B
POCT 1 yBenMUeHve oTxofa
>5000 HeypnosneTtBopuTtenbHo
<100 mArkasn Xopouio
MecTkocTb YAoB.: He BbI3bIBAaET MPO6EM Y NTULLbI, HO MOXKET CHUKaTb
>100 xecTKas 3bPEeKTUBHOCTb MbIIbHBIX 1 Ae3UHOEKLVOHHbBIX CPEACTB, a TakxKe
MeAVKaMEHTOB, MPUMEHSAEMbIX B BOAE
<6 HeypnoB.: BNvsAHME Ha NPOAYKTUBHOCTb, KOPPO3MA CUCTEMbI
BOAOCHAOXeHMA
. 6.0-6.4 HeypnoB.: noTeHUManbHble Npobnembl
p
6.5-8.5 YpoB.: pekoMeHAyeMbll ypOBEHb ANA NTULbI
>8.6 HeypnosneTtBopuTtenbHO
50-200 YA0B.: MOXKET UMETb CNabuTenbHbIN 3GPeKT npu copepkaHun Na unu Mg
>50 mr
200-250 MakcmanbHoe copepaHmne
250-500 MoXeT UMeTb cnabuTenibHbIN 3bPeKT
Cynbdarbl
500-1000 HeypoB.: cnabutenbHblii 3GpHEKT, HO NTHLLA MOXKET NPUBbIKHYTb. MoxeT
HapyLLaTb YCBOEHNE MeAN, UMEET CNTabUTENbHbIV SPHEKT C XITOPOM.
51000 HeypnoB.: yBenvueHue notpebneHnsa BoAbl, *KNAKNIA NOMET, PUCK ANA
3[10POBbA MOJIOLON MTULbI.
250 YpoB.: MakcumanbHoe cofepaHue. Hu3kui yposeHb (14 mMr) MoxeT
BbI3BaTb NPO6ieMbl, ecivi cogep»KaHne HaTpuA Bbiwe 50 Mr.
Xnop 500 MakcmanbHoe cofeprkaHme
5500 HeypoB.:.cnabutenbHbIi SGOEKT, KUAKNIA MOMET, CHUKEHUE NoTpebneHus
KOPMa, yBenyeHmne notTpebneHns Bogpl
<300 XopoLo
Kanun
>300 YpoB.: 3aBUCUT OT WenoYyHoCcT 1 pH
50-125 YpoB.: ecnu cogepaHue cynbdata >50 Mr, 06pa3syeTcs MarHuii cynbodat
(cnabutenbHoe)
L L >125 CnabutenbHbIr 3GGEKT C pa3gparkeHNeM KULWEYHNKA
350 Makcumym
. Makcumym (MHorAa ypoBeHb BCEro 3 M MOXET BIMATb Ha
HwuTpaTtHbI a3oT 10 el Rayp
NPOAYKTVBHOCTb)
cneppl YpoBneTrBoputenbHO
AL - HeypnoB.: pyck ana 300poBbA (yKasbiBaeT Ha 3apakeHne npumMecamm
A deKanbHOro NPONCXoXAeHWA)
<0.3 YpoBneTrBoputenbHO
Keneso .
503 HeypnoB.: pa3BuTue xene3obaktepuii (3acopaet cucteMy NoeHusa un
: BbI3bIBAET HEMPUATHBIN 3anax)
2 Makcumym
OTop
>40 HeypnoB.: Beget K pasmAryeHuto Koctem
BakTepuanbHasa KuweyHan 0 Koe/mn OnTumanbHo: 60siee BbICOKOE cofiepkaHue yKa3blBaeT Ha PpeKanbHyo
rnanoyka KOHTaMVHaLuIo
Kanbuui 600 MakcmanbHoe copepaHmne
. YAoB.: 06bIYHO He BbI3blBaeT NPO6eM, HO MOXET BbI3blBaTb XKULAKMUIA
Hatpwi 50-300 o P ! A
romeT, ecnu cofeprkaHue cynbdatos >50 Mr unu xsiopa >14 mr

MPUMEYAHWE: 1 me/n npumepHo pasHaemca 1 me.
*Ecnu 8 cmade ecmb npobieMbl CO 300p08beM KULWIEYHUKA, peKoMeHOyemca npumeHAmMb 6osee Kucsyto 8ody ¢ pH of 5-6.
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llpyras none3naa undpopmanus

Mocobue Ross: Kauecmso 800bi

v

BbicoKkoe KauecTBO NNTbEBOI BOAbI BaXKHO AN1A 340pPOBbA U 6narononytwm

noronoBbA.

TpebyeTca perynsapHo nccnefoBaTh Ka4ecTBO BOAbl Ha 6aKTepuanbHoe U
MUHepanbHoe copepKaHne 1 MPUHMMAaTb Mepbl MPU HEO6XOAMMOCTH.

YHNUYTOXEeHne oTXo40B Npon3BoACTBa

Crnoco6bl YHUYUTOXKEHNA OTXOA0B NPOM3BOACTBA, a TaKXKe npenmMmyliectBa N HeJOCTAaTKN KaXAoro U3 HUX NnpuBogATCcA B

Ta6bnuue 5.3.

Ta6bnuua 5.3: MeTofbl YHUUTOXEHNA OTXOA0B NPOM3BOACTBA/Nagexa.

MeTop,

Mpenmywecrea

HepocTtatku

AMbl Ana oTXon0B

Hepoporoii cnoco6, He UMeeT CUIbHOTO
3anaxa

MoxeT co3aaBaTtb pe3epByap UHbeKLUK 1 TpeboBaTb
cneunanbHON QPEHaXKHOWM CUCTEMBbI.

Mo>eT BbI3bIBaTb 3arpA3HeHne rpyHTOBbIX BOA

CxuraHve

He BefeT K 3arpA3HEHNIO FPYHTOBbIX BOA
VAN NepeKpecTHOMY 3apaXKeHuto Apyron
NTULbI PU HEYOB/IETBOPUTESIbHOM
SKCMJlyaTaumm X03ancTea

Manblii 06bem 0TX0A0B

Bonee poporoii cnoco6, KOTOpbIVi Bbi3blBAET
3arpasHeHvie BO3Ayxa

Tpebyetcsa y6eamTbcs, UTo MOLHOCTb MHCUHEPaLIN
[JOoCTaTouYHasA Ans OyayLyx noTpebHocTen Xo3ancTaa

HeobxogumMo cKurratb OTXOAbl MOMHOCTHIO 4O MOJTyYeHuUs
6enoro nenna

KomnoctnposaHue

DKOHOMUYHBbI MeTOA, KOTOPbIN Npu
3bPeKTUBHONM TEXHONOMM He BefeT K
3arpsA3HEHNI0 BOAbI UM BO3AyXa

Ecnun metoanka HenpaBuibHaA, X1Bble 60ﬂe3HeTBOprle
OpraHn3mMbl MOTyT OCTaBaTbCA B X03ANCTBE

MoKeT npuBneKaTb rpbi3yHOB

MepepaboTka

OTCyTCTBYE OTXOAOB B XO3ANCTBE
TpebyeT MMHUMAaSIbHbIX MHBECTULWI

Mpon3BOANT MUHUMAJIbHOE 3arps3HeHne
OKpYy>KatoLen cpepbl

[onyyeHHbI NPOAYKT MOXeET ObITb
NCMoNb30BaH B KayecTBe KOPMOBOIO
VNHIPeAneHTa A1A XKNBOTHbIX

TpebyeT HanVMuua MOPO3WIbHbIX KaMep AnA
npeaynpexaeHuns pasoXeHvisi OTXOA0B

TpebyeT MHTEHCVBHbIX Mep 6103aLUTbI A1s
npeaynpexaeHvsa nepeHoca Bo3byantenein
MNH}EKLNOHHbIX 3a00NeBaHNI NIOAbMM U3 LieXa
nepepaboTKn OTXOAOB B XO3ANCTBO

OTxopbl NPON3BOACTBA (NafeX) YHMUTOXKAIOTCA TaKM 06pa3om, UTo6bl He
AOMYCTUTb 3arpPA3HEHNA OKpYKaloLell cpefibl, NepeKkpecTHOro 3apaxeHns
ApYroii NTULbI UK JPYFAX XKUBOTHbIX, YTOObI He MeLIaTb COCeAAM U BbIMOJIHATb
Tpe6oBaHNA MeCTHOro 3aKkoHoAaTeNbCTBa.
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CHUuXXeHue pucka 3aboneBaHuin
MNpepynpexpaeHve nepeHoca Bo36yautener 3abonesaHunii NlogbmMu

«  OrpaHnunTb YNCNO NOCeTUTENEN N YNCIIO TPAHCMOPTHBIX CPEACTB, Bbe3XKaloLMX B XO3ANCTBO.

+  Bce nocetutenu xo3ancTBa AOMKHbI BbIMOAHATL NPOrpamMMy 6103aLumTbl, BKIOYasA NPUHATME AyLla U CMEHY OLEXAbI.

«  BecTu KOHTpONb NoceTuTenew, 3anncbiBas NMsA, KOMNAHWIO, Lieflb NoCeLLeHNsA, NpeabiayLmne 1 ciegytoLne noceleHns.

« [pn Bxoae 1 BbIxofe B KaXKAblil MTUYHMK paboune 1 noceTutenn obAsaHbl BbIMbITb M Npofe3nHOULMPOBaTb PYKU
n 06yBb. B HekoTOpbIX Cryyasx NMPUMEHATCA crnpeli-obpaboTka noceTutenei. Puc. 5.3 geMoHCTprpyeT npumepsl
06paboTKun 00yBM COTPYAHVKOB 1 MOCETUTESEN.

«  WHcTpymeHTbl 1 060pyfoBaHMe, BHOCUMbIE B MTUYHUK, ABAAIOTCA MOTEHLMANbHLIM UCTOYHUKOM MHbeKLMn. TonbKo
Heo6XOANMbIN UHBEHTaPb AOSIXKEH BHOCUTLCA B MTUYHUK, U TONIbKO MOC/E ero MbiTbaA 1 fe3nHdeKuuu.

«  Ecnu nepcoHany Heo6xoanmo nocetutb 6osee ofHOro X03ANCTBa B fieHb, X03ANCTBO € 6oniee Moofow NTMLE JOMKHO
6bITb NEPBbIM.

Puc.5.3: MpumeHeHne BaHH ana 06ysu. dbdeKTrBHEE BCero ABNAeTCA CMeHa 00yBY nepeq BXoAOM B NTUYHUK (PpoTo cripasa).

===

MpepynpexpeHne nepeHoca Bo3byuTenen 3a6oneBaHnin XXUBOTHbIMY

+  [Npv BO3MOXKHOCTM NPUMEHATb MPUHLMM "NYCTO/3aHATO" B XO3ANCTBE.

«  CaHpa3pblB Mexay 6poiiepHbIMY TYPaMmn COKPATUT PUCK 3aparkeHuns X03AiCTBa. Meproa caHpaspbiBa onpefenaercs
Kak "Bpema Mexay OKOHUYaH/eM MbITbA XO3ANCTBa 1 MOCaAKOW crefytowero ctaga”. PelleHne o NpoaoKUTENbHOCTM
CaHpaspbiBa AMKTYeTCA SKOHOMUYECKMMM NPeAnochbisIkamn, HO YeM [Ofiblie pa3pbiB MexAay Typamu, TeEM MeHbLue
PUCK 3apakeHUA cnefytoLero noronosbA.

+  He octaBnAatb obopynoBaHue, CTPOUTENIbHbIE MaTepuanbl UNK NOACTUIKY Ha niowaake. 3TO CHU3UT BO3MOXKHOCTb
YKPbITUA ONA FPbI3YHOB 1 ANKNX >KUBOTHbIX.

« YbupaTb NPOCbINAHHbIN KOPM C 3eMIIN KaK MOXHO ObiCcTpee.

«  XpaHUTb NOACTWIOYHbIN MaTepuasn B MeLLKax, byHKepe nim nomeLleHnm.

+  He no3BonATb NPOHNKHOBEHME AVNKON NTULbI B NTUYHMKM C MOMOLLbIO M30AALUN MPOEMOB NTUYHMKA. Bce npoembl n
OTBEPCTUA B 3AaHNUN AOMKHbI 6bITb 3aKPbITbI.

«  [pumeHATb 3ddEKTUBHYIO MPOrpammy KOHTPOMA TPbI3YHOB, BK/IOYAKOLWYI0 MeXaHUYecKuid, bronornyecknin n
XVIMUYECKNI KOHTpOnb. Hanbonee s¢pdpekTmBHa nporpaMma NpMMeHEHUA OTIOBA C HaXKUBKO, €CNIN NPUMEHATb ee
HenpepbiBHO. D$PdeKTMBHAA NPOrpaMmma KOHTPOA rPbi3yHOB NPVBOANUTCA Ha Puc. 5.4.

Puc. 5.4: Mpumep nporpamMmmbl KOHTPOSIA FPbI3YHOB C NPUMEHEHNEM CTaHLMIA OTNOBa

MapLupyT ..........................
lHe3na rpbizyHOB o
BpemeHHble oBywkn @
CrauyuoHap. nopywkyn B
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Dlpyras nonesHas undpopmauus

MpaKkTnyeckne pekomeHAaL M B XO3ANCTBE:
— KoHmposnb 2pbizyHO8

BakyunHaymsa

BakuuHauma co3gaeT MOrosioBbio 3aluTy NPOTUB creunduyecknx Bo3byguTenen MHGEKLMOHHbIX 3a60neBaHnin NoTeM
BBEAEHVA B OpPraHu3aM nTuubl 6e30MacHOro KonmuyectBa MHOEKLMOHHbIX OpPraHM3MoB (aHTUreHOB). B coBpemeHHOM
npon3BoAcTBe 3¢deKTMBHaAA TeXHOMOrMa BaKUMHAUUK ABNAETCA HEOTbEMIEMOW COCTaBASIOWEN NPOK3BOACTBA
6poliNepHOro NorosoBbs.

Mporpammy BakKUMHaLUWK ClieflyeT COCTaBNATb NOC/ie KOHCYNbTaluy C BETEPUHAPHBIM BPayoM, MPUHMMasa BO BHUMaHue
YPOBEHb fjaBneHrA NoneBbIX WTamMoB. Tabnuua HUXKe nepeunciseT OCHOBHble GakTopbl ANA cocTaBneHna 3GpHeKTUBHON

MpPOorpamMmbl BakLMHaLM1 GPOMNNepHOro NorosioBbs.

Tabnuua 5.4: ®akTopbl, onpegenaowme 3¢GeKTUBHOCTb NPOrpaMmbl BaKLMHALMN

Tvin nporpamMmmbl BakLHauum

NpumeHeHne BaKLMHbI

3¢ deKTMBHOCTb BaKLUHDI

Mporpamma gosxHa 6bITb OCHOBaHa
Ha BETepUHaPHbIX peKoMeHaaLnaXx,
YUMTbIBAOLVIX AABSIEHNE MECTHbIX

N pervoHasbHbIX NOSIEBbIX
LITaMMOB, MOJTy4YeHHbIX B pe3ynbTaTe
nccnepoBaHui 1 nabopaTopHbIX
aHann30B.

Heo6xoarMo 0CTOpOXXHO BblOpaTh
OflHY WU HECKOJIbKO BaKLMH B
COOTBETCTBUM C BO3PACTOM U
3[,0pOBbEM CTaja.

BakuuHaLuma JonXHa obecneyntb
paBHOMEPHbI YPOBEHb UMMYHUTETA
MOroJsioBbsi, He CO3[aBas
oTpu1LaTeNbHOrO BO3AeNCTBIA.

CeneKuVOHHasA NporpaMma JOoJKHa
0becneunTb PaBHOMEPHbI YPOBEHb
MaTePUHCKMX aHTUTEST, KOTopble
3aLUNLLAIOT UbIMJIAT OT HECKONBbKUX
BUPYCHbIX 3ab0neBaHunin B nepBble
HeZenuv X >XU3HW.

MaTepuHCKre aHTHTENa MOTYT
HapyLUaTb peaKkuuio LbIMaAT Ha
HEKOTOPbIE LUTAMMbI BaKLIVHbI.
YpoBeHb MaTEPUHCKNX aHTUTEN

B 6POIASIEPHOM MOroIoBbe
YMEHbLLIAETCA C BO3PACTOM MTULb.

Heobxoaumo cnenoBaTb
VNHCTPYKLMAM M3roTOBUTENSA
BaKLMHbI MO ee pa3BefeHuIo 1
NPUMEHEHNIO.

Heobxoarmo o6y4aTtb BaKLMHATOPOB
MeToAMKe PaboTbl C BaKLMHHbIMM
npenapaTtamu.

PekomeHayeTcA UMeTb YUYeTHbIN
XKypHan BakUMHaLUn.

Mpy NPYMEHEHNN KNBbIX BaKLH
B XJIOPUPOBaHHOW BOAe ciepyet
[00aBNATb B BOAY BELLECTBO,
cTabunusnpytoLlee BakLUHY
(Hanpumep, NopoLLKoBOE NN
06blYHOE 06€3KMPEHHOE MOJIOKO),
OnA HenTpanu3sauum xmopa. Xnop
CHUXKaeT TUTPbI BaKLMHbI Y1 MOXKET
BbI3BaTb MHAKTMBAL{MIO BaKLMHbI.

MonyunTb KOHCYNbTaLMiO
BETEPMHAPHOro Bpaya Ao
BaKLUMHaLMM 60/bHON NTULLbI U
NMorosioBbsi B COCTOSIHMM CTpecca.

Meproaunueckoe 1 3dpdeKkTnBHOE
MbITbe NTUYHIKA Nepes PacCTUIKON
NMOACTUIKY CHIXKAeT KOHLIeHTpaLmio
MaTOreHOB B OKPY»KaloLLel cpefe.

AfeKBaTHbI Nepuof caHpaspbiBa
MeXay 6poiinepHbIMA Typamu
NMOMOraeT CHU3UTb POCT Yncna
MaToreHoB B NTUYHMKE, KOTOpble
MOTYT BAVATb Ha MPOAYKTUBHOCTb
MorosioBbA NPU NOBTOPHOM
NCMONb30BaHMMN NOACTUIKN.

PerynsipHble NpoBEPKY TEXHONOMN
NpYIMEHeHVs BaKLMHbI 1 peakuymn
MOrosioBbs Ha BaKLMHALMIO
ABNIATCA KPUTUUECKUMMN Mepamui
AJ151 KOHTPOJA BO3byAuTENE
VNHPEKLIMOHHbIX 3a6051eBaHNI 1
NPOAYKTUBHOCTM MOrOJI0BbS.

MNocne BaKUMHALMWN BaXKeH KOHTPOJb
BEHTUIALUMN N TEXHONOTUY
cofepkaHna, 0CO6eHHO Tam,

rae BakLWHa Bbl3Basia peakLuio
MOrosoBbs.

Dipyras nonesHas uipopmaums

TexHnueckoe nocobue Ross: BakyuHayus

sbinolikoU
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« Mporpamma BakuuHauum gns 6poiiiepHOro NOronoBbs AOMKHA
COCTaBAATbCA € yYacTem KBannouunpoBaHHOro BeTepuHapHoOro Bpaya u
AOJKHA YYUTbIBaTb MECTHbIE NosieBble WTaMMbl 1 Hainune BaKLUHbI.
o BakuuHauus 6onee 3¢pPpeKkTBHA, KOraa pUcK BO3SHUKHOBeHUA 3aboneBaHuin
CcBeAieH K MVHUMYMY € nomolbio 3¢ deKTUBHOI NporpamMmmMbl 61Mo3almnTbl 1
cofiep)KaHus NOronoBbA.
C nomoLLblo O HOV BaKLMHALV HEBO3MOXHO 3alUTUTb MOrosioBbe npu
3HAYNTE/IbHOM KOHTaKTe C MICTOYHUKaMM 3apa)keHus n npu HeddpeKTBHOM
TEeXHOJIOrNN cofiepXKaHunA cTaga.
« Kaxpgasa nTuua B cTage fomKHa NONY4YMTb 3aniaHUPOBaHHbIN 06bem
BaKLUHbI.
« [lpm coctaBneHnn nporpammbl BakLIHaL GpoiifiepHOro NorosioBbsA
Heo6XoAMMO yunTbiBaTh MPOrpamMmmMy BaKLMHaLUU POANTENbCKOrO
norosnoBbA.

A

WccnepoBaHme 3aboneBaHnn

MccnepoBaHue 3aboneBaHui Tpe6yeT 3HaHNA COCTOAHMA NOroJiIoBbA B KaXAOM BO3pacTe U yMeHUNA onpeneniatb
NMPU3HaKN OTKJIOHEHMA OT HOPMbl B noBeAeHMW CTafa. BaxHo npy 3TOM 3HaTb HOPMaTMBHbIE MNapaMeTpbl
nponseoAcTBa AJid AaHHOro Kpocca.

Mpv nosABReHMN NPU3HAKOB 3ab0eBaHNA B CTafle TpebyeTcsa HeMeIeHHO NMOMYYNTb KOHCY bTaLIo BETEPYHAPHOIro
Bpauva.

Takxe pekoMmeHOyeTCcA MMeTb Xopollee npeactaBjieHne O permoHaibHOM WM MEeCTHOM HaNpAXeHUU noneBbiX
LWITAMMOB, KOTOpPbl€ MOTYT Bbi3BaTb 3aboneBaHue CcTaja.

Ona nopgpepaHWs ONTUMAaNbHOrO 340POBbSA MOrofoBbA TpebyeTcsas cucTeMATUYHbIA noaxod. BoT cnucok

napameTpoB, KOTOPble HEOOXOAUMO NPV 3TOM BCEFAA YUUTbIBATD:

«  Kopm: fOCTynHOCTb, NOTpebneHmne, pa3faya, BKYCOBble KauecTBa, MUTATeNIbHOCTb, BPeAHble AfiA 340POBbA 1
TOKCMYHbIe [06aBKN.

«  OcBeleHue: foCTaTOUHOE AA 3PEKTVBHOIO POCTA U PA3BUTKA, OQHOPOAHOE pacrnpeneneHe OCBeLLeHNA 1
WNHTEHCVBHOCTMW.

« MopcTunka: nprMeHAeMbIn MaTepuarn, ryburHa, PaBHOMEPHOCTb TOMLMHbI, YPOBEHb BIAXKHOCTY, MaTOreHHas
Harpy3Ka, TOKCMHbI 1 MOCTOPOHHME f06ABKMN.

«  Bo3ayx:CKOpOCTb, LOCTYMNHOCTb, BIAXXHOCTb, TEMMEPATYPA, ra3bl (QMMUaK 1 BPeLOHOCHbIE ra3bl) M NpenATCTBUA
[NsA BO3JYLUHOrO NOTOKa.

« Bopa: poctynHocTb, noTpebneHune, pasgava, NCTOYHMK, OCAOK 1 TOKCMHBbI, NAaTOreHHasa Harpyska, 4obaBKu 1
ae3nHuumpyoLwme cpeacTsa.

« MMnowaab: VHTEHCMBHOCTb COLEPXKaHWUA, NMPENATCTBUA, 0O60pYAOBaHME, OrpaHUuYMBalOLLEe MepelBUXKEHNE
NTULbI, HAIMYME KOPMA U BOADI.

o Jle3anHdeKuua: rurmeHa NTUYHUKA, KOHTPOMb BPeauTenei 1 rpbi3yHOB, dKCMyaTauus, MeToanka MblTbA 1
ae3nHdeKkunn (MTUYHNKA 1 TEPPUTOPUM, KOPMYLLEK, MOUSTOK 1 KOPMOBbIX OYHKEpPOB).

e 3awuTa: pUCKKN anst CUCTEMbl 61MO3aLUTbI (MTAHMPOBKA NTUYHMKOB 1 NPOorpaMmma 61o3awuThbl).

Tabnnubl 5.5 1 5.6 feMOHCTPUPYIOT NapaMeTpbl OTXOAA, CBA3aHHble MO0 C Ka4ueCTBOM MTULbI, MO0 CO 3/0POBbEM
noronosbs. B Tabnuuax TakxKe npeanaraeTca MeTO OLEHKMN CUTYyaL MK, MCNonb3ys NOAXOA, YNOMUHABLUMICA paHee.
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Tabnuua 5.5: YcTpaHeHve HapyLweHuii B 6pyaepHbIi nepuog noroniosbsa 0-7 fHel

HabnoaeHne

WccnepoBaTb

BeposTHble NpuymHbI

Hu3Koe KauecTBO UbINAAT:
[loBbILLEHHbIV TPAHCMOPTHBIN OTXOZ

MaccuBHble UbINNATa, 3aMeNeHHanA
peakuna, OTCYyTCTBUE SHEPTN

BHewHW BUA UbINAAT:

. HesaxuBLmm nynok

. [NokpacHeHne NATOK, KNnoBa

. TeMHble CMOpLUEHHbIe HOT

. O6ecLBeYEHHbIN XKeTOK Ui
MyMnoK C HEeMPUATHbIM 3araxom

Kopwm, rurneHa, so3gyx n sopa:

3[0pOBbE 1 MUrieHa POANTENBCKOTO
cTaga

C60op, 06paboTKa, XpaHeHVEe 1 NepeBO3Ka
AanL,

MrreHa HKy6aTopms, TeXHonorna
VHKy6aLu1n

O6paboTKa 1 TPaHCMOPTUPOBKA LibIMAAT

HeynoBsnetBopuTenbHOe KOpMIieHUe
NCXOAHOrO CTafa

3[0poBbe 1 FUTEHa NCXO[HOTO CTaAa,
WHKy6aTopua 1 060pynoBaHus.

HeBepHble mapamMeTpbl MPU XpaHeHn
AL, OTHOCUTENIbHAA BNIAXKHOCTb,
Temneparypa v 3KcryaTauus
obopynoBaHusA

HeBepHbI ypoBeHb noTepn
BIAXKHOCTM fAliLla BO Bpems UHKY6aLuun
HeBepHana Temnepatypa MHKy6aLn
O6e3B0oXVBaHe, Bbl3BaHHOE

136bITOYHBIM NMEPUOLOM BbIBOAA U
no3aHel BbIoopKo

Menkue ybinnaTa, 1-4 gHA

Kopwm, cBeT, BO3ayXx, Bofa 1 nyiowaab:

HanonHeHuve 306a uepes 24 4y nocne
nocagku

[ocTyn K Boge n Kopmy

Kom¢popTHOCTb 1 6narononyyme NTuupl

MeHee 95% ubINAAT UMET
OnTVMasibHOe HanosiHeHNe 306a yepes
24 4 nocne nocaakun

Cnabble ubinnaTa
HepocTtaTouHbIN GPOHT KopMIeHNA 1
noeHvs

HepoctaTouHbIn o6bem BOAbl 1 KOpMa

PacnionoeHue v sKcrnayaTaums
o6opynoBaHus

HeBepHan 6pynepHas Temnepatypa
VN YCIIOBUS MKPOKIMMATA

Menkne n Heaoopa3BuTble UbinnaAaTa:

Menkune ubinnaTta y><e B 4-7 gHen

KOpM, CBeT, NoACTUINKa, BO3AyX, BoAQ,
naowanb, rMrneHa n 3awjnTa:

McTouHuK ctapga

CreneHb 06e3BOKEHHOCTM LibIMAAT
bpyaepHble ycnosusa

KauectBo n [OCTYNMHOCTb KOPpMa

CaHpa3pblB Mexay Typamu

bonesHn

bonblne Bapunaunm Bo3pacTta
NCXOO4HOIo norojioBbA

LibinnAta He MoryT HanTn Bogy
HeBepHas 6pyaepHada Temneparypa

LibinnAta He MOryT HaNTU KPYMHbIN
KOPM MM KOPM HU3KOro KayecTsa

HepocTaTouHbI caHpa3pbiB MeXay
Typamu

HeynoBneTBoputenibHOE MbiTbe U
fAe3nHobeKkyma
bonesHb

Hu3kas 6ro3awmta n rurneHa
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Tabnuua 5.6: YcTpaHeHWe HapyLIeHWin B Bo3pacTe nocne 7 gHen

TOKCUHDI

Mporpamma BakLMHALUN 1
NPOGUNAKTUKIM

NCTOYHUK 1 KauecTBO KOpMa

OcBelyeHme N BeHTUAALNA

Ha6niogeHune NccnepoBatb BeposaTHasa npuumnHa

3aboneBaHue: Kopwm, cBeT, noacTunka, Bo3ayx, Boaa,
nnowaab, FTMrMeHa n sawmra:

MeTabonnyeckoe
baktepuanbHoe MMrneHa 6poinepHoro xo3sncTea HeynoBneTBopuTenbHbIN MUKPOKANMAT
BupycHoe HeynosnetBoputenbHasa 6ro3alimta
lpubkoBoe
[poTto3onHoe [aBnieHne MecTHbIX LUITaMMOB BblcoKoe HanpAMXeHre MeCTHbIX LUTaMMOB
Mapa3utnyeckoro xapaktepa HepocTaTouHas 3awmTa ot 3a6oneBaHuin

HeapekBaTHasA nporpamma nnw
HeY[IOBNETBOPUTESIbHOE BbIMOJHEHME
NporpamMmbl NPOGUIAKTUKM

Hu3koe KauecTBO KOpma
HeynoBneTtBoputenbHbI AOCTYM K KOPMY

M36bITOYHasA MK HE[OCTATOUYHAs BEHTMAALMNSA

Heo6bluHOe noBefeHne
norosioBbA

®dakTopbl cTpecca:

Temnepatypa
TexHonorua cogepxaHuna
MmmyHHonogasnsawowme Gakropbl

HeynoBnetBopuTenbHasA TEXHONOT A
HeaddektnBHoe obopynoBaHune
HepocTtatouHble KOMPOPTHOCTL 1
6naronosyune NorosioBbs

B MOMEHT Npu6bLITUA B LieX
nepepaboTku:

TYLLIKM

BbicOKMI TPaHCMOPTHbIN Nagex

BbICOKIMIA MPOLIEHT BblIOPAKOBKM

Kopwm, cBeT, nogcTunka, Bo3ayx, BoAa,
nnowaab, rMrueHa n sawmra:

»KypHarbl yueTa Npon3BoACTBa 1
rokasarenu

300pPOBbe MOrosIoBbsA

WcTopuA ctafga B neprop Npor3BoaCTBa
(kopm, BoAa, BbiK/IlOYeHMEe
3/1eKTpMyecTBa)

MoTeHuranbHoe NoBpexaeHne
obopynoBaHus

PaboTa c nTrLel 1 TPaHCNOPTVPOBKA B
KOHLle 6ponnepHoro Typa

OnbIT 1 06yYeHVie MepcoHana,
3aHMMatoLLErocs OT/IOBOM U MEPEBO3KOIA
nTULbI

YcnoBus OTN0Ba 1 MePEBO3KM (Moroaa u
obopynoBaHue)

I'Ipo6neMb| 340poBbA B nNepno nponssoncTea

I'IpomcmeCTva, KOTOpPbIE NPUBENN K
HapyLeHWIo 340P0BbA NOroJioBbA

HeBepHbIN OTI0B 1 MOrpy3Ka NTHLb

HebnaronpuatHble ycnosua (cBA3aHHble
C norogo unm obopyaoBaHrem) BO
BPeMA OT/I0Ba 1 TPAHCMOPTMPOBKM B LieX
nepepaboTkn

Cnep,yeT 3HaTb ONTUMaAJIbHOE COCTOAHME CTaja U NPUHNMATb Mepbl Npu

3aMeYyeHHbIX N3MeHeHNAX.

Ha6niopatb. iccnepoBaTtb. BbiaBnATh. [leiicTBOBaTh.
MNpumeHATb cucTeMaTnyecKnii noaxod. BoifABnATb B NnepBylo ouepefb oueBuHbIE

HapyLieHus.
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IOunarHoctnka 3aboneBaHuin
BbisBneHue I'IpO6J1€M B COCTOAHMN 300P0BbA NTULbI COCTOUT N3 HECKOJIbKNX 3TanoB.

Mpwv AnarHocTrke 3abonesaHus, NIAHNPOBAHUN W MPVMEHEHNN CTPATErMYECKOro KOHTPOIA BaXKHO NMOMHUTb, YTo 6onee
TLWaTeNbHOe UccnefoBaHne 3aboneBaHna BeAeT K 6oriee TOUHOMY fnarHosy 1 6onee 3¢pPpeKTUBHOMY ero neyeHuio.

PaHHee pacno3HaBaHue 3a60neBaHN B CTafe ABNAETCA KPUTUUYECKMM. VI3MeHeHMs B noTpebneHnn Kopma, 1, 0CO6eHHO B
noTpe6sieHn BoAbl, ABASIOTCS NEPBbIMU NPU3HaKaMmn 60M1e3HM, YUTO 06 BACHAET BaXKHOCTb KOHTPOA NOTPeb/eHnsa KopMa
1 Bofbl. Takke HeOOXOAVMMO eXeHEBHO HabsoaaTh 3a NTULEN, ee NoBeeHnemM 1 NoGbIMK N3MEHEHUSMY B NOBEAEHUN
cTapa.

Tabnuua HuXe AEMOHCTPUPYET HECKOJIbKO Cnoco60oB, MOMOralLWnX onpenenAaTb NPpU3Hakn 3aboneBaHuin.

Tabnuua 5.7: PacnosHaBaHve Npri3HakoB 6onesHen

KoHTponb xo3aiicTBa u nabopaTtopHble

HaGﬂIOAeHI/Iﬂ B NTUYHNKe AHanus AAHHDbIX N NPOrHO3npoBaHne

nccnefoBaHuA

EXXeIHEBHbIN KOHTPONb NOBeAeHNA PerynapHble nocelieHna xo3ancTaa CyTOUHbIN 1 eXeHefeNbHbI OTX0Z
nTULbI

MnaHoBble BCKPbITUA HOPMaNbHON 1 MoTpebneHune Bogbl 1 KOpMa
BHewHnn B1g NTULbl (OnepeHue, 60NbHOW NTULbI
pa3mep, O4HOPOAHOCTb, LiBET) [nHamurKa TemnepaTypbl

OnTrManbHOe Yncno obpasLoB s
M3meHeHuA ycnoBuin copepkaHua nabopaTopHOro nccnegoBaHuA OTx0p nocne Nocagky B NTUYHUK UK
(KauecTBO NOACTUIIKM, XONOLOBOM rocsie NepeBo3Ku B Liex nepepaboTku
VNN TENJIOBOW CTPECC, BOMPOCHI OnTUManbHbIA BbIGOP THMa
BEHTUNALNN) nabopaTopHOro nccnefoBaHnsA 1 BbibpakoBKa nepep y6oem

NMPWHATbIX MEP nocne nposeneHnAa
MaTONI0r0aHaTOMMYECKNX BCKPbITUI
KnuHnyeckne npr3sHaky 3abonesaHmns

(3BYKM pecnupaTopHOro xapakrepa, KoHTposnbHble MMKpoburonormyeckne

Jenpeccus, MoMeT, LyM, CO3aBaeMblil | nccneaoBaHNA KOpMa, MOACTUKN, MTHLbI

CTafom) 1 Apyroro matepviana B X03ancTee

OpHopopHOoCTb CTafja OnTrManbHble frMarHocTnyeckne
nccnefoBaHnA

OnTrMarnbHble ceposiornyeckmne
nccnengoBaHuA

«  ExepgHeBHOe HabnogeHne

J . AKKypaTHbI yyeT
«  Cucrematnyeckoe nccnenoBaHve 3abonesaHuin
| —
|
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CNPABOYHUK MO BbIPALLMBAHWUIO BPOMJIEPOB ROSS: MTUYHNK 1 MUKPOKAMMAT

Paspgen 6 - [TUYHNK 1 MUKPOKIMAT

Lenb

CO3,Cl,aTb MUKPOKNMMmar, KOTOprVI MO3BOJINT AOCTUNYDb ONTUMAJIbHbIX nokasarenemn NPOAYKTUBHOCTU, NPOCTa, OAHOPOAHOCTH,
ad)d)eKTI/IBHOCTI/I KOpMa 1 MACHOIO NpunBeca, He CHN>KaA XapaKTepPUCTUK 300pP0BbA U 6narononyq|/m nTuubl.

MpuHUMnbl

BeHTunAUMA sBNAETCA OCHOBHbIM (AKTOPOM KOHTPOS MUKPOKAMMATa MNTUYHMKA. BeHTunaumsa noppepuisaeT
YAOBNETBOPUTENIbHOE KauecTBO BO3AyXa B MTUYHUKE U TeMnepaTypy, KOMPOPTHYIO ANl OpraHn3ma ntuubl. BeHTunayus
obecrneurBaeT AOCTYN CBEXEro BO3AyXa, a TakxkKe yaanseT 13 NTUYHMKA U30bITOUHYIO BNary, NoTeHLManbHO BPeLOHOCHbIe
razoobpasHble BeLeCTBa U NPOAYKTbl OOMeHa, HaxoAALecs B BO3yXe.

B TeueHue HauyanbHOro nepvioda M3HW NTWLbl BEHTUNAUMA obecrneumBaeT obOOrpeB MTUYHWMKA ANA MoanepkaHus
KomdopTa LbINAAT, O4HOBPEMEHHO CO3[aBasi AOCTAaTOYHbIN OOBbEM CBEXEro Bo3ayxa AfiA obecrneyeHnsa onTMmManbHOro
KauecTBa BO3JyXa B NMTUYHVIKE.

Mo mMepe pocCTa NTrla Ha4YMHaeT BblOENIATb 6onblue MeTabonuueckoro Tensaa u NPOAYKTOB AbIXaHWA (Bnara), KOTOpbIe
HEO6XO,£WIMO yAanATb U3 NTUYHUKA C NMOMOLLbIO 6onee BbICOKOro pPeXnMa BEHTUNALNN.

KoHTponb NnoBeaeHNA NTULLbI 1 COOTBETCTBYIOLLAsA KOPPEKTUPOBKA YPOBHSA BEHTUNALMMN ABASIOTCA KNtoUeBbIMU GpakTopamm
ONA nopnepaHna KompopTa 1 akTMBHOCTU NOrONOBbA.

Bo3gyx

OCHOBHble 3arpAsHaAoLMe BO3AYLUHbIE MPUMECU B MTUYHUKE - 3TO Mblfib, aMMUaK, YIIEKUCIIbINA ra3, yrapHbIi ras, a Takxe
N36bITOYHbIE BOAAHbIE MCMAPEHUA, YPOBEHb COAEPXKAHUSA KOTOPbIX HEOOXOAMMO OFpaHMuMBaTb LO PEKOMEHAyeMbIX
npepenos. OnuTenbHbIA MAN M3ObITOYHBIA KOHTAKT C 3TMMMW BO3JYLUHbIMU MPUMECAMU MOXEeT UMeTb chepymowune
nocneacTemsa:

+ [loBpexpaeHve abixaTenbHbIX NyTen

+  CHuxeHune 3¢ deKTUBHOCTY AblXaHuWA

«  Bo3HUKHOBeHWe 3a6oneBaHNn (HanprMep, aCLMTbl U XPOHUYECKNE PeCcnMpaTopHble 3a6oneBaHus)

«  HapylweHue TemnepaTypHOro obmeHa

«  CHWXeHune KayecTBa NOACTUIIKK

+  CHwXeHue NpoayKTMBHOCTU noronosbA (Tabnuua 6.1).

Ta6nuua 6.1: BimaHMe OCHOBHbIX 3arpA3HAIOLLMX BO3YLUHbIX NPUMeCeN B 6pOoinepHOM NTUYHMKE

AmMmmunak OnTrMasnbHbIN ypoBeHb <10 Mr/n.

Onpepgensetca no 3anaxy npu cogepaHuv 20 Mr/n unu sbilue.

>10 Mr/n BefeT K NOBPEXKAEHIO MOBEPXHOCTU JIEFKKX.

>20 Mr/n yBenMumMBaeT NoABEPKEHHOCTb PeCNPATOPHbIM 3a60N1eBaHUAM.

>25 MI/n MOXET CH/XaTb POCT B 3aBMCUMOCTM OT TeMnepaTypbl BO3Ayxa 1 BO3pacTa NTuLbl.

Yrnekucnbin ras OnTrManbHbIN ypoBeHb <3,000 mr/n.
>3,500 Mr/n Bbi3blBaeT acLnTbl. YINEKNCSIbIN ra3 CMepTesieH NPy BbICOKOM COAePKaHNUN.

YrapHbin ra3 OnTrManbHbIN ypoBeHb 10 mr/n.
>50 Mr/n BANAET Ha 30POBbe MTULbl. YTapHbIN ra3 CMepTesieH NPU BbICOKOM COAEPXKaHNN.

Mbinb nOBpe)K,D,EHVIe NOBEPXHOCTW AbIXaTeJIbHbIX I'IyTeVl M NoaBepPKEHHOCTb 3a6051eBaHUAM.
Co,qepx(aHme nbiNn B BO3AyXe NTUYHWKa CieayeT yaepKnBatb Ha MUHUMaJZIbHOM YPOBHE.

BnaxHocTb OnTuManbHbIN ypoBeHb 50-60% nocie oKoHYaHUA 6pyLepHOro nepuoaa.

BnuaHune BapbupyeTca B 3aBUcMMOCTY OT Temnepatypbl. [pu >29°C (84.2°F) oTHocuTenbHasA
BNaXHOCTb >70% BefleT K CHUXeHWIo pocTa. OTHOCKTeNbHas BNaXXHOCTb <50%, 0CO6eHHO B
6pYAePHbI MEPUOA, BEAET K CHUXKEHWIO pOCTa.
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Bopa

MTrya BbIgEeNAeT n3 cBOEro OopraHnsma 3HaUMTENbHbIN 06bEM BOAbl. YoaneHue 3TON BOAbl N3 NTUYHWNKa ABNAETCA Haunbonee
BaXKHOW (I)yHKLl,I/IEI7I CNCTEMDbI BEHTUNALNN.

MNTrnua xnBowm maccom 2.3 Kr BbINMBAET 3@ BECb MEPUOS XKU3HN OKOMO 6.3 NMTPOB BOAbI U BbIAENAET N3 OpraHM3mMa okosno 4.9
nuTpoB Boabl. MNpu pa3mepe ctaga 10 000 ronos 3710 BbiparkaeTcAa B 49 000 nuTpax BoAbl, BblaenAaemMbix B popme ncnapeHuin
1 nomeTa. CucTema BEHTUNALMM JOMXKHA ObITb CMOCOBGHOW YAanUTb 3TOT 06EM BOAbI U3 NTUYHMKA.

Temnepatypa

OpHOM 13 OCHOBHbBIX Liefieil BEHTUNALMK, B OCOGEHHOCTM Ha paHHel CTaguy NPOM3BOACTBA, ABMAAETCA NoAAepKaHue
ONTMMasbHOM TEMMEPATYPbl NTUYHMKA 415 TOrO, YTOObl 06eCneunTb KOMPOPTHOE COAEP KAHNE MOrON0BbA. PEKOMEHAYEMBbII
TemnepaTypHbii npodunb npueoautca B Pasgene 1 (TexHosozuA ebipawjusaHusa ybinjaAam) AAHHOFO CMPABOYHMKA.
Mpodunb ABNAETCA OPUEHTUPOBOUHBIM, T.K. paKTUUecKas TemnepaTypa 3aBUCUT OT OTHOCUTENbHOW BAaXXHOCTW U BCerga
[OJIKHA OCHOBbBIBATbLCA Ha MNOBEAEHUM NOTrONIOBbA.

OTonneHue

Kaxxablin GponepHbli NTUUHWK AOMKEH VMeTb JOCTAaTOYHYI BO3MOXHOCTb OGOrpeBa, KOTOPYI MOXeT obecrneuntb
CCTEMA BEHTUMALUMM, ANS NOAAEPKAHVS ONTYMAIbHON TEMMEPATYPbl B TEUEHME BCETO rofa.

Tenno HOMKHO PaBHOMEPHO pacrnpefenaTbCcA No NTUYHKKY. HepaBHOMepHOe pacnpefeneHue Tenna MOXeT WMeTb
oTpuLaTeNbHOE BO3AENCTBME Ha OOHOPOAHOCTb MOrosioBbs. [py MCMONb30BaHWN BEHTUNATOPOB LMPKYNAUMNU LA
pacnpegeneHna Tenna no NTUYHNKY Heo6X0AMMO Y6enTbCA, UTO BO3yX He CMELLIMBAETCA Ha YPOBHE NTHLbI.

B HauanbHbIV Neprof NPor3BOACTBA OTOMJIeHNe JOMKHO obecneunTb 3afaHHy TemnepaTypy NTuyHrKa. Co BpemeHem
NTULA HAaYMHAET BbipabaTbiBaTb 60Mblle MeTaboNMUECKOro TeMa U pasHNULy MeXay 3afaHHOW TeMNepaTypoi NTUYHMKA
N TemnepaTypoli BKIIOYEHWA OTOMNEHMSA MOXHO YyBennuuTb. OTONUTENbHOE OOOPYAOBAHUE MOXKHO HACTPOUTb ANA
BK/TIOYEHUSI TONIbKO MPU CHVXKEHUY TeMMepaTypbl NTUYHMKA HUXKe, yeM Ha 1-2°C (2-4°F) oT 3apaHHOl TemnepaTypbl.
3TN pelleHna 1 HaCTPONKM 06OPYLOBaHMA AOMKHbI ObITb OCHOBaHbl Ha MOBEAEHMMN MOrOSIOBbA, YKa3blBalOWVM Ha ero
KOMGbOPTHOCTD.

Bo Bpems npeaBapuUTENbHOIO HarpeBaHWsA NTUYHMKOB A0 MPUOBLITAA UbIMAAT PEKOMEHIYETCA BKOYATh MUHUMATbHYO
BeHTUNAUMI0. O6bemM MUHVMMANbHOW BEHTUAALUMM 3aBUCUT OT Tuna oborpeBaTenbHoro obopyaosaHus. Llenb npu stom
- yoanutb BPEeAOHOCHble ra3oobpasHble BelecTBa M3 MTUYHMKA UM CMOCOOCTBOBATb PaBHOMEPHOMY pacrpefeneHunio
Tennoro Bo3fyxa B MTWYHUKE A0 MpubbITMA ubinaAT. CnefyeT ANA 3TOrO BbIMOSHATL UHCTPYKUUM MPOU3BOAUTENA
060pYyAOBaHNA 1 peKOMeHAALMY MO ONTUMANbHOMY YPOBHIO MUHMMANbHOW BEHTUAALUN.

MNTMYHUK N cucTema BeHTURALMN
CyuiecTBytoT 1Ba OCHOBHbIX TUMa BEHTUNALNN:

EctecTBeHHaA BeHTUNALUA
+  BeHTMnAuUMA B NTMYHMKAX OTKPbLITOroO TMMa
«  BeHTunATOpbLI MHOrAA NPUMEHAIOTCA BHYTPY NTUYHMKA ANA LUPKYNALMA BO34yXa

MNpuHyanTenbHaa BeHTUNALMA (KOHTponupyemble ycioBUA BblpaLBaHus)
«  [ITMYHKKN, MeloLMe CTEHBI UM MOJIOTa, 3aKPbITble BO BPeMsi MPOU3BOACTBA
« B nNTMYHKKe NPUMEHAIOTCA NPUTOYHbIE GOPTOUKM 1 BEHTUNATOPBI ANIA BEHTUNALMMN NTUYHKKA

EcTtecTBEHHaa BEHTMAALMA: NTUYHUKN OTKPbITOrO TUNa

EcTecTBeHHaa BeHTMNALMA NMPUMEHAETCA B MTUYHMKAX OTKPLITOrO TUMA, Kak NpaBuio, 060pyAoBaHHbIX LUTOpaMK Ha
6OKOBbIX CTeHax (MHOrga mpuMmeHsATcAa nonora unu geepu) (Puc. 6.1). TexHonorns OpPoOMNEPHOro NPou3BOACTBa B
NTUYHMKAX OTKPbLITOrO TWMa MoppasymMeBaeT OTKPbITME W 3aKPbITWEe LUTOP WU MOJIOroB, YTO obecreuymBaeT MPUTOK
Hapy»XHOro Bo3gyxa B MTUYHMK. OObIYHO NTUYHMKU OTKPBLITOro TMa NMPUMEHAITCA B YCIOBUAX, B KOTOPbIX Hapy»KHasA
TemnepaTypa 6nmn3Kka No 3Ha4YEeHMI0 K PeKOMeHAYyeMOol TemnepaType NTUYHKKA.
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Puc. 6.1: [primep ecTeCcTBEHHOWM BEHTUAALUN

EcTecTBeHHas BeHTUNAUUA TpebyeT 24-4acOBOro KOHTPOMA U HEMPEPbIBHOTO MOHWTOPUHIA Kak MPUPOAHbIX YCIOBUI
(Temnepatypa, OTHOCMTENbHAA BNIAXXHOCTb, CKOPOCTb BETPa W HanpaBieHye BEeTPa), Tak W YCOBUA BHYTPU MTUYHMUKA
(Temnepatypa, OTHOCUTENbHAA BNaXKHOCTb, KaUeCTBO BO3AYXa, yPOBEHb KOMGOPTHOCTH NTULbI). HEOOXOAMM NOCTOAHHDIN
KOHTPOJIb MUKPOKJIMMaTa 1 paboTa Co LTopamu ANA KOMIeHcaumy Kaknx-nmbo nsMeHeHnii MUKpoKanmaTa (BHyTpeHHero
1 Hapy»kHoro). [laxe npu 3ddeKTUBHON TEXHONOMMM NTUYHKKA OTKPLITOro TrMa 6biBaeT TPyAHO obecneunTb JOCTATOUHbIN
KOHTPOJSIb MVKPOK/IMMAaTa, YTO BeAeT K TOMY, YTO pe3ynbTaTbl 6pOiiepHOro NpOU3BOACTBA 3a4acTyl HUXKe, YeM B
NTUYHMKE C KOHTPOJIMPYEMbIM MUKPOKMMATOM.

TexHo/102UA UCNO/IL308AHUA WMOP

+  PekomeHpyeTcA B MTUYHUKE OTKPBLITOFO TUMA MMEeTb 3OOEKTUBHYIO CMCTEMYy LWWITOP, KOTOpble MOAHUMAIOTCA U
OMycKaloTCA C MOMOLLbIO NlebeaKu.

«  [pu monogom ctage (3-5 gHel) BepXHAA WTOPa AOMKHa ObITb OTKPbITa MakcMMyM Ha 1 M. TOUHbI BO3pacT, B KOTOPOM
BEPXHAA LWITOPa MOXKeT ObITb OTKPbITA, M pa3Mep OTKPbITOro Npoema onpefenaeTca HabnogeHem 3a NoBefeHrem
nTULbl. LLITopbl AOMKHBI 6bITb 3aKPbITbI B EepPBble 3 AiHA, KPOMe C/lyyaeB, Koraa noBefeHre cTaja 1 KauecTBO BO3fyxa
B MTUYHUKE YKa3bIBaloT Ha HEOOXOAMMOCTb OTKPBITUA LWITOP.

«  BepxHiolo WTOpPY HEOOGXOAMMO 3aKpbiBaTb BO BPeMA AOXAA ANA TOro, YToObl He JOMYCTWUTb NMonajaHvsa BOAbl B
NTUYHUK, @ TaKXKe AJ1A TOro, YTOObl CHU3UTb SOPEKT OXNarkaeHUsA BETPOM.

+  HwxHAA wWTOpa MoXeT ObiTb OTKPbITa ANA YNy4lleHUA BEHTUNALMM 1 oOMeHa BO3JyXa BO BPeMs CaMOro »KapKoro
BPeMeHM AHA, Ha4YMHaA C BO3pacTa 2 Hefenu.

«  BepxHsA M HWXKHAS LWTOPa AOMKHbI ObITb 3aKPbITbl HOUbID O BO3pacTa 20-25 fHel, B 3aBUCUMOCTU OT MOTFOAHbIX
YCNoBUMN.

anI XOJ'IO,ELHOIZ noroae, eCyni WTOPbI OTKPbITbl HEWMNPOKO, TAXEnNbIN XOﬂOﬂHbIVI BO34YyX CHapyu NoCcTynaeT B NTUYHUK U
Cpa3y HanpaBiAeTCA K NoJjly, YTO nepeoxnaxpgaetT NTuuy n ABnAeTCA I'Ipl/l‘-II/IHOVI HaMOKaHuA NoACTUNIKN. B 10 xe BpemsA,
Tennbin BO34YyX BbIXOAUT U3 NTUYHKKA, YTO BbI3blBaeT pe3KMeE Nepenaabl TemnepaTyp 1 NoBbllleHNE 3aTpaT Ha oTonneHne.

B xonopHyto norofy BEHTUAATOPBI LMPKYNALMM BO3AYXa MOFYT MNOMOUYb YNyYLUUTb TEMMEPATYPHbIA KOHTPOSb NTUYHUKA,
CMelunBana Tennblil BO34yX, KOTOPbIA MOAHUMAETCA K KOHbKY Kpbiwu. py 3TOM HeobXopumo y6eamuTbcA, 4TO 3TU
BEHTUNIATOPbI He CO3[aloT ABMXKEHWA BO3AyXa Ha ypoBHe nTuubl. [pu 6onee XONOAHbIX KIUMATUYECKMX YCIOBUAX
peKkoMeHAyeTCA NPUMEHATb aBTOMaTMYEeCKOe OTKPbIBaHME LWTOP, @ TakKe BEHTUIATOPbI LMPKYNALMM BO34yXa, KOTOpble
paboTatoT OT TallMepPOB C TEPMOCTATHOWN CUCTEMOI BNOKMPOBKMU.

B tennoe BpemMAa roga npu He60osbLIOM BETpe MNOJIHOE OTKPbITUE NONOroB MOXET He obecrneurBatb ONTMMAasIbHON
Temnepatypbl onAa nTuubl. lMpnumeHeHne BEHTUNATOPOB LUMPKYyNnAUMn MOXKeT NOMOYb CO34aTb ABUXKEHWE BO34YXa,
nmMmeruero Bd)d)eKT oXnaxxaeHma BeTpom.

BeHTUNATOPbI LUPKYNALMM 0ObIYHO YCTAaHOBJIEHbI B MOABECHOM MOJIOXKEHMWM B LIeHTPpe NTUYHYKKa (Prc. 6.2). EcnuyctaHOBKTD
BEHTUNATOPBI 65M>Ke K GOKOBOI CTEHE NTUYHMKA, OHW BYAYT BTArMBATb CHapy»KuU bonee NpoxnafHblii 1 CBEXNIA (MeHee
BIaXHbI1) BO3AyX. BeHTMRATOpbI 06bIYHO yCTaHABAMBAOTCA TaK, YTOObI NepemellaTb BO3AyX MO AMAroHanu nT1yHuKa, 1
OHV He [OSIKHbI pa3meLaTbca B6IM3M NOBEPXHOCTEN, KOTOPble MOrYT OFpaHNYMBaThb AB/XEHMe BO3yXa.
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Pnc. 6.2: BEHTI/IJ'IHTOpr UMpKynaunm Bo3ayxa B NTUYHUKE OTKPbITOro TuMna

ﬂ,OI'IOJ'IHI/ITEHbHO K BEHTUNATOPAM UMPKYynAUnN BO3ayXa NTUYHUKK OTKPbITOro Trna O60py,ElOBaHbI menkogmncnepcHbiMmun
pacnbINTENAMN (TyMaHoyCTaHOBKVI), KOTOpPbI€ CHMXAIOT TeMNepaTtypy NTUYHNKA C MOMOLLbIO OXNaXAeHUA ncnapeHmnem.

anI NPUMEHEHNN OXNaXXAeHNA NcnapeHnemMm B NTUHHNKaX OTKPbITOro TUMa BaXHO N3MEPATb OTHOCUTENbHYIO BJIaXXHOCTb
BO3yXa B MTUYHUKE. Ecnn CKOPOCTb BeTpa HU3Kasd, 6onee HV3KWI BO3,D,yXOO6MeH MOXeT NpuBecTn K yBennyeHuto
OTHOCUTENbHOW BIAXXHOCTU, YTO 6yﬂ,9T BJINATb Ha NPOAYKTUBHOCTb N MOXET BbI3BaTb MOBbILLEHHbIN oTXxona.

TaK >ke, KaK 1 Npu KOHTPONNPYEMOM MUKPOKIIMMATE, BaXKHbIM GaKTOPOM KOHCTPYKLMU MTUYHKIKA OTKPbITOrO TUMa ABNAETCA
TEepPMOU30MALMSA KPbILLK. B XOnofHyto noroay 310 NOMOraeT COXPaHATb TEMJIO0 B MTUYHUKE, @ B XXapKYH0 Nnorogy nossosseTt
nopdepxnBaTb 6onee npoxnafgHyilo Temnepatypy. [nAa nogaeprkaHvsa yOoBNeTBOPUTENbHBIX YCIOBUIA COAEpPKaHUA B
KapKkoe BpeMsA rofia NTUYHUKN OTKPBITOro TUMa JOMKHbI, KaK MUHUMYM, UMETb U30IALNOHHDBIN LWIUT, yCTaHOBAEHHbIN HUXKe
MOMIOTHA KPbILK. ITO MOMOXET YMEHbLLINTb 06beM Tenna, MPOHUKAILWero Yepes Kpbilly B NTUYHNK.

| e MTUYHMKM OTKPDLITOrO TUMNAa C eCTECTBEHHOWN BeHTuNAunen Tpebyiot 24-yacoBoro
KOHTponsA.
« CnepyeT NpMMeHATb BEHTWIATOPbI LUPKYAALMN BO3AYyXa ANA CO3AaHNA
/ OMNTMMAaIbHOIO MMKPOK/AINMaTa B NTUYHMKaX OTKPbITOro Tuna.

o [pu ncnonb3oBaHUM OXNAXKAECHUA NCNAapeHneM Heo6XoANMO perynapHo
= M3MepPATb OTHOCUTEJIbHYIO BIQXKHOCTb.
o Bkapkom Knumare cnegyeT ycTaHaBNMBaTb N3ONALMOHHbIE WNTbI NOA
NOBEPXHOCTbIO KPbILLIN.

Dipyras nonesHas uipopmauus

Mocobue Aviagen: Pykosodcmao no sbipawjusdaHuto 6polisiepHo20
N020/108bA 8 NMUYHUKAX OMKPLIMO20 mMuna
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MTnYHMKM ¢ KOHTpOJInpyeMbiM MUKPOK/IMUMAaTOM

MpuUHYAUTENbHAsA BEHTUNALMA B NTUYHMKAX 3aKPbITOrO TUMA ABASETCA CaMOi pacnpoCTpaHeHHON GOpPMON BEHTUAALNN
6poliNepHOro NTUYHKKA, TaK Kak AaHHasa cucTeMa obecrneumBaeT Hanbonee 3GpGEKTUBHBI KOHTPOSIb MUKPOK/MaTa B
pa3HOO6pa3sHbIX KNMMaTUYECKUX YCoBusx. Hanbonee pacnpocTpaHeHHO GOPMOi KOHTPOMS MUKPOKIMMaTa ABNSETCA
caMcTeMa oTpuuaTenbHOro AaeneHus. MTUYHUKK, 060pyaoOBaHHbIE JAHHOW CUCTEMOV BEHTUNALMM, UMEIOT CM/IOWHbIe
CTEeHbl W BbITAXKHblIE BEHTUNATOPbI, KOTOPble BbIBOAAT BO34YX M3 MTUYHMKA, @ TaKKe aBTOMATUYECKME MPUTOYHbIE
bOPTOUKY, Yepes KOTOpble CBEXNMI BO3AYX NOMagaeT CHapY»KN BHYTPb NTUYHUKa (Puc. 6.3).

Puc. 6.3: [pmep NTUYHMNKA C KOHTPOANPYEMbIM MUKPOKIVIMAaTOM

Ona Toro, ytobbl co3aaTb OMTUMANbHbLIN MUKPOKAMMAT AAA MTUUbl B TeyeHne BCero GpoNnepHoro Typa, NTUYHMKM
3aKpbITOro TUMa AOMKHbI 6bITb 060PYAOBaHbI ANA ClefyoLWnX TUNOB BEHTUNALNN:

«  MwuHMManbHaa BeHTUNALMNA

+ [lepexogHasa BeHTUNALNKA

«  TyHHenbHaa BeHTUNAUUA

B HEKOTOPbIX PErMOHAX MNpPa NEeTHAA TeMnepaTtypa He NOAHUMaeTCA A0 YPOBHA, Tpe6ymmero npuMeHeHnA TyHHeJ'IbHOI;I
BEHTUNALNN, CZIEQO0BATEJIbHO, 3TOT TUN BEHTUTALUN MOXKHO HE YUUTbIBATb NP KOHCTPYKUNW NTUYHUKa.

B CNy TOro, YTO NTUYHUK 3aKPbITOro TUMa MMeeT CMJIOWHble CTEHbI, CTPOro pekomeHAyeTcA, YTOObI NTUYHVIK TAaKOTO TUMa
nmen NoAKnKYyeHne K 3anacHOMy reHepaTopy Ha cnyqa|7| OTKNIOYEHNA INeKTpUYeCcTBa. B nTnyHmKax OTKPbITOro Tmna anA
3TOro AO/MKHaA NPUMEHATbCA aBTOMaTU4YeCKaAa CMCTeMa OTKPbITUA LWTOP.

Dipyras nonesHas uipopmauus

M Mocobue Aviagen: KoHmposs Mukpokaumama e 6poliiepHOM NMUYHUKe
I MocTep Aviagen: MuHumaneHasa seHmunayus 0715 6polisiepHo20 N020/108bA
MepexodHasa seHmunayus 014 6polinepHo20 N020/108bA

| —
| TYHHEsbHAs 8eHMUTAYUS Os1s 6POLiIePHO20 NO20/108bS

OmpuuameneHoe 0asneHue

OneKkTpUYecKne BEHTUNIATOPDI, BbITArMBalOWMEe BO3AYX M3 NTUYHMKA, CO3[AIOT YAaCTUYHbIA BaKyym BHYTPU MTUYHMKA
(oTpuuaTenbHoe pasneHne). OTprLaTenbHOE JaBneHKe - 3TO pa3HULIA MeX Ay AaBeHeM BHY TPV NTUYHNKA M aTMOCPEPHbIM
AaBfieHeM CHapy»u. Takum obpasom, oTpuruaTtenbHoe aasneHve -20 Ma paKTnyeckn o3HayaeT, YTo AaBfieHre BHYTPY
NTUYHKMKa Ha 20 lMa Huke, yem aTMocpepHOe AaBfeHVe BO3Ayxa CHapyu. Mpu co3faHMM OTpMLATENbHOrO AaBlieHNA
BO3JYyX CHapY»KM BTATMBAETCA BHYTPb 1 3amellaeT BO3AyX, HaxoAawminca B ntnyHmuke (Puc. 6.4).

KoHTponb Toro, rae, Kak v npuy Kakol CKOPOCTU Hapy»KHbIi BO3A4YX MOMafaeT B NTUYHWK, ABAAETCA KoUeBbIM GakTOpOM
3G PeKTMBHOM BEHTUNALMMN B NTUYHMKE 3aKPbITOro Tuna. MNpu yBennYeHnn oTprLaTenbHOro AaBieHnsa YBENNUMBAETCS
CKOPOCTb BO3AYyXa, BXOAALWEro B NTUYHMK. TakM 06pa3oM, MOXHO UCMONb30BaTh AaBfieHME BO3Ayxa AN KOHTPONsA
BXOAALLEro B MTUYHMK BO3[YXa, a TaKXKe A1 KOHTPONA CTeneHy OfHOPOLHOrO NOCTYNeHNA BO3AyXa B MTUYHKK JO TOTO,
KaK OH HauMHaeT CrycKaTbCA Ha Mo.
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Puc. 6.4: Cxema, WTIOCTPUPYIOLLAA [BUXKEHNE BO3yXa Yepes NPUTOUHble GOPTOUKM NPU OTPULLATESIbHOM AaBlEHNN
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Bo BpemA paboTbl CYCTeMbl BEHTUAALMM BO3AYX AOMKEH BXOAWTb B MTUYHMK TONbKO Yepes MpUTOYHble GOPTOUKY,
KoTopble AOMKHbI ObITb PAaBHOMEPHO PaCMONOXKeHbl Ha OGOKOBbIX CTEHaX MTUYHMKA. OfHUM K3 CaMbIX KPUTUYECKMX
baKTOpPOB ONTUMANBHOWN CUCTEMbI BEHTUNALMN ABNAETCA 3GPEKTUBHOCTb BO3AYLIHON rePMETUYHOCTM NTUYHMKA. XOPOLUIO
N30SINPOBAHHbBIN UM FTEPMETUYHBIA NTUYHWK He AOKEH MMeTb TPeLuH, 3a30POB UM Kaknx-nnbo Apyrux oTBepCTUi,
KpoMe NPUTOYHbIX GOPTOUEK, Yepe3 KOTOPbIE BO3AYX MOXET NMOoMaAaTth B NTUYHKK. ITO 06eCneunT crieayioLee:

- bonee 3¢ dpeKTMBHBIN KOHTPOJNb TOUEK BXOAA BO3AYXa B MTUYHMK

«  bonee 3¢ deKTMBHbIN KOHTPOSb pacnpefeneHna Bo3ayxa, NoCTynalowWero B NTUYHMK

- bonee npocToil cnocob co3patb oTpuLaTesibHoe faBreHne

KoHTponb AaBneHMAa BO3Ayxa YKa3blBaeT Ha CTeMeHb repMeTUYHOCTU NTUYHMKA, MO3TOMY [aBneHve BO3Ayxa
pekoMeHAyeTCs U3MepPATb perynsapHo. Ecnv gaBneHune Bo3ayxa B NTUUYHMKE CO BPEMEHEM CHUXKAETCS, 3TO O3HAYaeT, UTo
NTUYHVK HE[OCTAaTOYHO FepMeTUYEH W MO3BOJIAET Hapy>KHOMY BO3[yXY MPOHMKaTb BHYTPb. [py 0BHapy»eHWUn 3ToMn
npobnembl cnefyeT HEMEAJIEHHO BbIABUTb MECTO YTEUKM BO3AyXa U MPUHATb Mepbl (Hanpumep, MOYNHUTb HEeNCMpaBHble
NpUTOYHblE GOPTOUKMN).

[na onpeneneHna cTeneHn repmMeTMYHOCTY NTUYHMKA CielyeT 3aKpbITb BCE ABEPY U NMPUTOUHbIE GOPTOUKM 1 BKIIOUNTD
OAUH 122 cm nnu 127 cm BeHTURATOP wnn ABa 91 cm BeHTUnATopa. lNpun 3ToM AaBnieHne BO3ayxa B NTUYHNKE HE JOIKHO
6bITb MeHee 37.5 MNa. JaBneHne n3mepsaeTca B HECKONbKMX TOUKaX NTUYHMKA U JOMKHO OblTb MOCTOAHHbBIM.

MNPUMEYAHUE: BnmuyHUKax 3akpelmozo muna docmuzaemoe 0assieHue 00/IXKHO bbimb 8bille, YeM 8 NMUYHUKAX OMKPbIMOo20
muna.

«  AnasddekTnBHON pabOTbl BEHTUNALMY OTPULLATENIBHOTO AaBAeHUA NTUYHUK
[OJKEH 6bITb repMeTUYHbIM (T.e. BO3AYX AO/MKEH NPOXOANTb BHYTPb TONIbKO
/ yepes NpuUToUHble GOPTOUKN).
+  CnepyeT perynapHo nsmepaATb fasneHue Bo3ayxa. Mpu BbiABNEHUN CHIKEHNA
I. [aBneHusA cnepyeT HeMeAJIeHHO NPUHATb KOPPEKTMpYoLLie Mepbl.

[Dipyras nonesHas undpopmauus

Mocobue no BeHTUnAunM How To 01: Kak usmepame 2epmemuyHoCcMb
— nMuYHUKa
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MwuHuManbHas BeHTUunAunA

MVHUManbHaa BEHTUNALMA NOLAET CBEXMI BO3AYX B NTUYHMK U BbIBOAUT U3 NTUYHMKA MCMOMNb30BaHHbIN BO3AYX (yaanss
BRary u BpeoOHOCHble ra3006pa3Hble BELLECTBA), OLHOBPEMEHHO NOAAEPXKMBAs PEKOMEHAYEMYIO TEMMEPaTypy NTUYHMKA.

MWHVManbHas BEHTUNALMA NPUMEHAETCA NMOCTOAHHO, KOrAa B NTUYHUKE HAaXOAUTCA MTWLUA, HE3aBUCUMO OT Hapy»KHOM
TemnepaTtypbl. MyUHMManbHas BEHTUNALMS MPUMEHSAETCA KaK B 3VMIMHee, Tak U B JleTHee Bpemsi Ha Noboi ctagun
NMPOW3BOACTBA, HO Yallle BCEro MCMoNb3yeTcs B OPyAepHbll Nepuog 1 B NPOXiafHoe BpeMs roaa (T.e. Mpy Hapy»HOM
TemrepaType HVKe HOPMaTMBHOW TemnepaTypbl NTUYHUKA 1 GaKTUYECKOW TemnepaType NTUYHMKA HIXKE HOPMaTUBHOW
TemnepaTypbl). MUHMManbHas BEHTUNALMA He ABNAeTCA SO PeKTUBHON AN1A OXNaXX4EHUA NTULbI NPY BbICOKO TemnepaType
N [OSXKHa CO3/aBaTb NULLb He3HAUNTENbHOE ABWXKEHVEe BO3AyXa Ha YPOBHE NTULbI, YTO 0COBEHHO Ba)kHO B nepsble 10
OHEeN XXU3HW UbINNAT.

B nepuon paboTbl MVHUMANbHON BEHTUAALMM MOXHO WCMOb30BaTb OTPE3KM ayAmo- WS BUAEOKACCETHOW JIEHTbI B
NMoABECHOM COCTOSHUM MO X0y BXOAALLEro BO3ayXa AfiA AeMOHCTPaLMM ABUXEHMA BO34yXa Ha YPOBHE NTULIbI.

KOHCmpyKL(Uﬂ MUHUMGabHOU seHmMu1Ayuu

B ﬂaHHbII;I MOMEHT CaMbIM pacnpoCTpaHeHHbIM BUAOM MWHVIMaNbHOM BEHTUNALNN ABNAETCA NepeKpeCTHaA BeHTUNAUNA.
Ta cucTema COCTOUT U3 GOKOBbBIX MPUTOYHbIX d)opToqu, PaBHOMEPHO PacnoJIOKEeHHbIX B NPOAOJIbHbIX CTEHAX. anITO‘-{HbIe
d)OpTOLIKI/I npuncoegnHeHbl K aBTOMaTUYe€CKOMY KOHTPOJTIMPpYEMOMY MeXaHU3Mmy, KOTOprI7I X OTKPbIBaeT 1 3aKpbiBaeT.

BbITAXHble BEHTUNATOPbI MHMMAaNIbHO BEHTUIALMM YacTO YCTAHABNBAKOTCS B OOKOBbIX CTEHAX MTUYHUNKA; TaKKe MHOrAa
MO>ET UCMONb30BaTbCA OAWH UK 6onee 0CeBbIX (TYHHENbHbIX) BEHTUIATOPOB, XOTA 3TO He CaMblil 3GGEKTUBHbBIN METOS,.
BeHTUnATOpbl MUHMMANbHOW BEHTUAALUN PabOoTalOT Ha NPOTrPaMMHOM pefe (BKoUeHe/BbIK/IOUYEHNE), KOTOPOE TaKKe
yNpaBnAeTca C MOMOLLbI0 aBTOMATNYECKOW KOHTPOJIbHOW CUCTEMBI.

Wcnonb3osaHue ompuyamesnbHo20 0dsieHuUs Npu MUHUMAIbHOU 8eHMUAAYUU

Bo BpemsaA paboTbl MUHVIMANbHOW BEHTUAALUN MPUTOUYHbIE GOPTOUKM PAbOTAIOT HA MPUHLMME OTPULIATENBHOO JABNEHMS.
OnTManbHble HaCTPONKM GOPTOUEK CO34at0T HEOOXOAMMOE OTPULATENIbHOE [ABNEHME, UTO obecneumBaeT 3GPEKTUBHDIN
KOHTPOJIb CKOPOCTYM BO3AYyXa, MOCTYMatoLWero B NTUYHKK. Bo BpeMaA MYHMMaNbHOM BEHTUNALMM OTpULATeNIbHOE faBNieHne
[OJIXKHO ObITb AOCTAaTOYHO BbICOKMM [Nl TOFO, YTOObI BXOAALLUMIA XONOAHbIN BO3AYX HAaNpPaBnAnca Ha 60nbLION CKOPOCTK
Noj, KOHEK KpbIWK, rae OH CMELMBAETCA C TeMsbiM BO3AYXOM MTUYHMKA. [py HeAOCTaTOYHO BbICOKOM OTPULATENBHOM
[aBJIeHMN XOMNOAHBIN BO3AyX OyAeT omnyckaTbCA Ha YPOBEHb MTMLbI, Bbi3blBas ee MepeoxiaxaeHue 1 CrnocobCTBys
HamoKaHuio noacTunku (Puc. 6.5).

Punc. 6.5: rlpI/IMeHeHVIe OTpMUaTeNbHOroO AaBJIEHNA A1A KOHTPONA CKOPOCTM BO34yXa
Bbicokas CKOPOCTb BO34yXa TaKXe obecrieunBaeT 6onee Bd)d)eKTVIBHOG CMellBaHMe BXo4ALero XxonogHoro sosayxa c

OnTumanbHoe oTpuuyaTenbHoe
AaBneHne

~

pvTouHas

BxopAwuit dopTouka

BO34yX
Hu3koe oTpuuaTenbHoe AasneHne
Jlyulue, HO He onTUManbHoe

QOyeHb HI3KOe OTPULATENIbHOE AaBIeHNe
Tpebyetcs ncnpasuTb
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Tenjbim BO3ayXOM NTUYHUKa, KOTOprVI HaxoanTCcA nog KOHbKOM KpbILWn (Puc. 6.6). 10 He ToNbKO HarpeBaeT BXOAFlLLWII;I
BO34YyX, HO TaK)e yMeHbLIAeT €ro OTHOCUTENIbHYIO BJ1a>KHOCTb, MO3BOJNIAA €My a6COp6I/IpOBaTb Bnary.

Puc. 6.6: 2bdeKTUBHOE ABMXKEHME BO3LYyXa NPV MUHUMATbHOW BEHTUNALUN

Kakoso onmumarnvHoe paboyee 0asneHue 8 NMuyHUKe?

OTpuuaTenbHoe faBfieHre (U CKOPOCTb BXOAALLEro Bo3AyXa) AOMKHO OblTb AOCTAaTOYHO BbICOKUM, YTOObI BXOAALLMIA
BO3JYX HanpaBAicA BBeEPX K LIeHTPY NTUYHKKA. CefoBaTesibHO, ONTUMaNbHOe paboyee oTpuLaTesibHOe AaBneHune npm
MUHVMaNnbHOWM BeHTUNALMM ByaeT 3aBrceTb OT criefytolnx GakTopos:

«  LunpwuHa nTmyHmuKa. PaccTtoaHmne ABMXeHNA BO3ayXa OT NPUTOYHON GOPTOUKM [0 KOHbKaA KPbILLN

«  Yron BHYTPeHHero KoHbKa KpbIwu

+  (Mopma BHYTpeHHEro KoOHbKa KpbILu (rnagkasa unm ¢ npenAaTcTBUAMM)

«  Tun npuTOYHOM POPTOUKM

+  KonnuecTtBo OTKpPbITbIX MPUTOUHBIX GOPTOUEK

Pa3paboTaHbl pekomeHAauuy ONTUMANIbHOTO [aBfieHMA BO3dyXa B MTUYHUKAX PAa3HOM LWMPWHbI, KOTOPble OCHOBaHbI
Ha dakTopax, NpuBeAEeHHbIX Bbiwe. OnTMManbHoe pabouee faBfieHVe ANA KaXKAOro NTUYHMKA TpebyeTcss U3MepATb,
NpoBepATb U MOATBEPXAATb OTAENbHO. DPPEeKTUBHBIM METOLOM TaKoro KOHTPONA ABMAAETCA MPUMMEHEHME AbIMOBOW
watwkn (Puc. 6.7).

Puc. 6.7: lprMmeHeHre AbIMOBOW ALK ANiA onpeaeneHus 3GGeKTBHOCTU ABUXKEHVA BO3ayXa

Mpw ncnonb3oBaHUM LbIMOBOW LUALLKN PEKOMEHAYETCA MPOBOAUTb JaHHbIN TECT B CaMblX TPYAHbIX YCIIOBUAX, TO €CTb, NP
6pynepHON TemnepaType NTUYHMKA U CAMOI HU3KOW HAapy»XHOI TeMnepaType.

Cne,qyeT MOMHWTb, YUTO HEKOTOpPbIE AbiIMOBbI€ LWallK NPon3BoaAT TensbIn AbIM. I'Ipm TecTMpoBaHMM NyCcToro NTM4YHMKa B
XonogHoe BpemMd roga gbim 6y}J,ET NOAHNMATbCA BBEPX Aaxe NP HU3KOM faBJIEHN BO34YyXa.
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B KauecTBe anbTepHaTVBHOrO METOAA MOXKHO NPUMEHATL 15 CM OTpe3KM ayano- Nnmn BUAEOKacCeTHOW NeHTbl, NoABeLLMBas
UX K MOTONKY Ha pacctosaHumn 1-1.5 M gpyr oT gpyra. JleHTa NOABELMBAETCA HAMNpPOTVB NMPUTOUYHON GOPTOUKN BBEPX K
KOHbKY KpbILWW NTUYHKKA. [pW BKIOYEHNN BEHTUAATOPOB KaXKAbl OTPE30K JIEHTbI JOSIKEH ABUraTbCA, BKIIOYAs NEHTY
NMOA KOHbKOM KpbllwK. JIeHTa y NpuToYHON GOPTOUKM AOMKHA MMETb 3HauMTeNbHOe ABUXKEHWE MO HamnpaBfieHMIO K
KpblLe. bnvxe K KOHbKY ABUXKEHVIE OTPE3KOB JIEHTbI JOSIKHO MOCTENEHHO YMeHbLUIATbCA. [locnefHNn OTpe30oK NeHTbl (Nog,
KOHbKOM) OMKEH MMETb HE3HAUUTENbHOE ABMXKEHWE, LEMOHCTPUPYSA, YTO BO3AYX [OCTUI KOHbKA KPbILWKW, OCTaHOBUIICA
N Hayan MefNeHHO CMyCKaTbCA BHU3. DTW OTPE3KW JIeHTbl MOryT OCTaBaTbCA Ha MecTe B Mepuof Npou3BOACTBa U
NpefoCTaBAATb ObICTPYIO BU3YasbHYIO OLIEHKY ABVXKEHNA BO3AYyXa B MTUYHVIKE.

Ecnu B npocTpaHCTBE NOA Kpbillei MMeoTcsA 6anku NepeKkpbITyi, pambl Uy Apyriie NPensaTCcTBYOLMe ABUKEHUIO BO3yXa
KOHCTPYKLMKW, NOTPebyeTcs MCNofb30BaTb HanpaBisiowyie NaHenun, NpUKpenaeHHble K NpUTOYHbIM $opToukam. ITu
MaHesin MOMOryT HanNpPaBATb BXOAALMI BO3A4YX MOA NMPENATCTBUAMMN B CTOPOHY KOHbKA Kpbiwn. Hanpasnsowme naHenm
Heo6X0AUMO YCTAaHABNMNBATD C OCTOPOXHOCTbIO. 111 MPOBEPKYM NMPABUIIbHOCTY YCTAHOBKYM HaMNpPaBsioLLe naHe m MOXHO
NPUMEHSTb Nla3epHbli yKasaTesib. [10f10KeHMe Na3epHOro fyya B HanNpasieHym ABUKEHNS BO3YXa NOMOXET YBUAETb, r4e
Na3epHbli lyy KacaeTcs NMOBEPXHOCTY KPbILUW, YTO [ACT NPeCTaBeHne O TOM, MOf KakuM Yriom ciefyeT YyCTaHOBUTb
HanpaeBnAoLLYIo NaHesb Tak, YTobbl 136exaTb NpenaTcTeui (Puc. 6.8).

Puc. 6.8: npl/IMEHeHI/Ie Jla3epHOro ykasatena AanAa onpepeneHna npasunbHOCTU YCTAHOBKA Hanpaannow,ePl naHenn.
J'Ia3epr||7| Jlyd NMOMOXeT onpenenntb yron ABUXKEHUA BO3AyXa B NMTUYHUKE. 3aTeM MOXHO YCTaHOBUTb Hanpasnawuwmne
naHenu Tak, Ytoobl n3bexaTb KOHCTPYKUMOHHbIX I'IpEI'IﬂTCTBI/IIZ

Mpumep 1: Ko3bipek B HEBEPHOM MOJIOXKEHNN Mpumep 1: Ko3bipek B BEPHOM NONIOXKEHNN

-
-
P

JlasepHbIii ny4 nokasbiBaeT

o i T JlazepHbIii ny4 nokasbiBaeT
z A p Bo3Ayxa T P / P Yy

— / HanpasfieHne Bo3ayxa
Hanpasnstoumii Bbicrynatouas Ganka HanPal::Lﬂs':I“;e"': ,/\ BuicTynatowas 6anka
Kosvipex NazepHbiit ny4 / JlazepHblii nyy
/ MputouHan Mputounan
doprouka MoTtok dopTouka
MoTtok Bo3fyXxa
BO3Ayxa JlazepHblii Ny4 NOKa3blBaeT, YTO NONOXKeHNe MonoxeHue KosbipbKa NpaBuibHoe.

KO3bIpbKa HenpaBunbHoe. Bo3ayuiHblit NoTok
6yaeT nocTynaTtb Ha BbiCTynalouyio 6anky n

JlasepHbIii ny4 NoKasbiBaeT, YTO BO3AYLHbIN
NOTOK MUHYeT BbiCTynalowlyio 6anky n

onyckaTbCA Ha YpoBeHb NTULbI ABUraeTca K KOHbKY Kpbiwliun

Hacmpotiku npumouHelx popmoyek

lMpuv HacTpoViKe NPUTOUYHBIX GOPTOUEK 1S MUHUMAIbHOW BEHTUAALMM ClieayeT 0becneumnTb OTKPbITVE Mpoema GopTouKM
MUHUMYM Ha 5 cm. ECin GOPTOUKM OTKPbITbI HEAOCTAaTOYHO, BO3AYX GYAET MocTyrnaTb BHYTPb TOMbKO Ha HeGosbLioe
paccTosiHMe, a 3aTeM OMYCKaTbCA Ha YPOBEHb NTULbI, HE3aBMCKMO OT AaB/IeHsA B NTUYHKKE. Yem 60JbLie MPOeM OTKPbITON
bopTouKy, TeM 6osIbLLE OOBEM U CKOPOCTb BO3AYXa, BXOAALLEro B NTUUYHMK. OfHAKO, B 60NbLUNHCTBE NTUYHUKOB, ECIN BCE
NPUTOYHbIE POPTOUKM OTKPLITbI HE BoJee, Yem Ha 5 CM BO BPeMSA MUHMMANbHOW BEHTUNIALMM, OTpULATENbHOE faBNieHre
B MTUYHUKe ByaeT He[OCTaTOUHbIM, U CKOPOCTb BXOAALLErO BO3L4yXa OyAeT CHUXKATbCA, YTO BefdeT K pUCKY nonagaHus
XONTOHOrO BO3[lyXa Ha YpPOBEHb NTUUbl. B KauecTBe ob6Llero npasuia Npu MUHUMANbHON BEHTUNALMM TOJIbKO YacTb
NPUTOYHbIX GOPTOUEK HONMXKHa ObiTb OTKPbITa. OTKPbLITble GOPTOUKM AOMXKHbI ObITb pacnpefeneHbl PaBHOMEPHO Mo
nepuMeTPy NTUYHMKA 1 UMETb OANHAKOBbIE OTKPbLITbIE MPOEMBI.

BO3MOXHOCTb MepemellatbCs Mo NTUYHKKY BO BpeMs paboTbl BEHTUASTOPOB MUHMMASIbHOW BEHTUALMUN, HE YyBCTBYS
OBWKEHNA BO34yXa, ABMAETCS XOPOLWMWM WHAUKATOPOM TOro, UYTO MTUYHMK VMEET OMTUMAsIbHYI FepMETUYHOCTb W
NpUTOYHblE GOPTOUKMN SPHEKTUBHO HACTPOEHDI AN1A MUHUMANbHO BEHTUAALNN.

Bb160p npumouHeix hopmoyek 0719 MUHUMAIbHOU 8eHMUAAYUU

Huke nepeuncneHbl HECKONbKO XapaKTePUCTUK, BaXHbIX Mpy Bbibope NpuTouHbIX dopTouek (Puc. 6.9):

« B 3akpbiTom Buge GOPTOUKM JOMKHbI ObITb repMETUYHDI

«  Pama ¢opTouKM [oMmKHa MMETb 130NALMIO

«  (QopTouKa AOMKHA MMETb MeXaHu3M, 3anvpaloLmnii GopPTOYUKY TOraa, KOoraa oHa 3akpbiTa

«  (QopTouKa AOMKHA UMETb NaHeslb, HarnpPaBAIOLLYI0 BO3AYX B CTOPOHY NMOTOJIKa, B OCOOEHHOCTH, eCN B NTUYHUKE eCTb
OTKpPbITble KOHCTPYKTVBHbIE 371eMeHTbI/NPenATCTBUA

«  [1Bepb NprTOYHOW GOPTOUKM JOMKHA BXOAUTb B pamy GOPTOUKM 1 B 3aKPbITOM MONTOXKEHWN HAXOAUTHCA NMOJ YoM
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Puc. 6.9: lNMprimep nprTouHO GOPTOUKM BbICOKOIO KauecTBa

lpuHyun pabomel MUHUMAJIbHOU BEHMUAAYUU
MuWHVManbHas BEHTUAALUA paboTaeT Mo BPeMEeHHOMY MPUHLMMY: BEHTUAATOPbI GYHKLMOHVPYIOT Ha LUKI-TaliMepe, a He
OT TeMnepaTypHOro Aatumnka. ONTUmasnbHble HaCTPONKU LMKN-TaiMepa onpeaensaoT KauecTBO BO3AyXxa B MTUYHNKE.

Mpu BKMOYEHHbIX BEHTUNATOPAX MNPUTOUYHble GOPTOUKU MUHUMANIBHON BEHTUAALMM [LOMKHbl OTKPbIBAaTbCA ANA
NoaAepKaHnA oTPMLATEeNIbHOrO AaBNeHNA 1 HanpPaBiATb BXOAALLMIA BO34YX BBEPX MO KOHeK Kpbllun. B KoHUe nepuoga
paboTbl BEHTUNATOPbI MUHVMAJIbHOW BEHTUIALMN BbIKIOUYAIOTCA U NMPUTOUYHbIE GOPTOUKM 3aKPbIBAOTCA.

Bo BpemAa MWHVMANbHOM BEHTUNALUMK OGOFDEBaTEHbHOG o6opy,qosaH|/|e [OMKHO BKJIKOYATbCA, KOrga temMmnepartypa
CTAHOBUTCA HXKE 3a[jlaHHON, Aaxe npu pa60Te BEHTUNATOPOB MUHUMASIbHON BEHTUAALMNN.

B HauanbHbI nepuop OGpoinepHOro NPoOW3BOACTBA 3afjaHHaa TemnepaTypa MNTUYHMKA YCTaHaBfMBAETCA TaKuUM
06pa3om, UTo6bl BKJIIOYaTb OTOMNUTENIbHbIE NPUOOPBI ANA NoafaepKaHWA 3afaHHON TemnepaTypbl NTUYHKKA. Hanpumep,
OTONUTENbHbIE MPMOOPbI HACTPOEHDI TaK, YTOObI BKOUATLCA Npu Temnepatype Huke 0.5°C (1°F) 3apgaHHON TemnepaTypbl
NTUYHUKA, @ 3aTeM BbIKIOYATbCA NPU TemrnepaType HEMHOTO Bbllle 3aaHHOr0 3HaYeHMA.

Tak Kak OTOMAEHUI0 MTUYHMKA B HayanbHbI Nepuon 6polinepHoro Typa Npy MUHUMANbHOW BEHTUAALUWN yaenaeTcs
ocoboe BHMMaHWe, BEHTUNATOPbI MOTyT OblTb HACTPOEHbl Ha MOCTOAHHOE BK/IOYEHME TOMbKO MPW MpPeBbIEeHUN
TemnepaTypbl NTUYHMKa Ha 1-1.5°C (2-3°F) OoT 3agaHHOro 3HayYeHuA.

DTN HaCTPOWKM MEHAITCA NO Mepe pocTa NTuubl. Kak npaBunio, pasHuua mMexay 3afaHHOM TemnepaTypon NTUYHMKA
N TemnepaTypol BK/IOYEHWA OTOMJIEHMA YBENUYMBAETCA, a pasHMUa MexAy 3ajaHHOW TemnepaTypon NTUYHMKa W
TeMnepaTypo BbIK/IIOYEHNA BEHTUIATOPOB YMEHbLUAETCA.

LupkynayuoHHsle eHMuAAMopei

TOpU30HTasNbHbIE LUPKYNALMOHHbIE BEHTUNATOPBI MPUMEHATCA AnA 6onee paBHOMEPHOro pacnpepesieHns Tennoro
BO34yXa MO NTUYHVKY B PeXKMMe MUHVMANIbHOW BEHTUNALMY, @ Tak»Ke NP BbIKMOYEHHbIX BEHTUNATOPaX MUHUMaNbHON
BeHTURALMU. OHM CNOCOBCTBYIOT NOCTYMEHMIO TEMIONO BO3JyXa Ha YPOBEHb NTULIbI Y NOAAEPKaHMIO BbICOKOTO KayecTBa
NOACTUAKMN.

LMpKynAUMOHHbIE BEHTUNATOPbI HEOOXOAMMO YCTaHaBAMBaTb Ha pacctoAaHuu 0-15 M gpyr oT Apyra no AJiviHe BCEro
NTUYHMKA.

Pacuem muHumaneHol seHmunayuu, pabomatouweti No nNpuHyuUny aH-madmepa

Larn gna onpepeneHna HaCTPOEK BEHTUNATOPOB ANA CO3AaHNA MAHMANbHOV BEHTUNAL MM NPUBOAATCA B
MpunoxeHuu 6. PekomeHAYyeMbIV PEXXKUM MAHVMANbHON BEHTUNALUN NpruBoanTca B Tabnuue 6.2, rae AeMOHCTPUPYIOTCA
napameTpbl MUHUMANbHOW BEHTUNALUKM (Ha ronosy) npu Temnepatype mexay -1 n 16°C (oo kmMBoln maccbl 1 Kr).
Mpu xnBOM Macce, npesblwatowen 1 Kr, obpatutech K lMpunoxeHuto 6. Mpu Gonee HWU3KON TemnepaType MOXeT
notpe6oBaTbCcA Gonee BbICOKUI pexuM. Tabnuua 6.2 AomKHa MPUMEHATHCA B KayecTBe opueHTMpa. BeHTunAuma
[oMxHa paboTaTb TaK, YTOObI He JOMYCTUTb NPEBbILIEHNA MaKCUManbHbIX NokasaTene OB, cogepaHna yrnekncioro
W yrapHoOro rasa, a Takxke aMMuaka. TouHble napameTpbl BeHTUNAUUM 6yayT BapbypoBaTbCA B 3aBUCUMOCTHM OT Kpocca
M nona NTUUbl, @ TakKe OT KaXXAoro MHAMBKAYaNbHOrO MNTUYHUKA, U OOMKHbI KOPPEKTUPOBATbCA B COOTBETCTBUN C
napameTpaMu MUKPOKIIMMaTa, MoBeJeHreM cTaja 1 bruomaccor ctaga (oblan xrBas macca BCeid NTHLbl B MTUYHUKE).
PerynAapHbIii aHanu3 noBefeHna NTULbI U ee pacrnpefeneHnsa No NTUYHNKY ABnAeTcA 3GGeKTUBHbIM METOAOM OLEHKMN
ONTMManbHOCTN BEHTUAALNN.
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Ta6bnuua 6.2: MNprmepHble NapaMeTpbl MUHUMAaNbHON BEHTUIAILMM Ha FONIOBY MPU >KMBO Macce Ao 1 Kr.

»uneas macca MWHUManbHbIA PEXUM BEHTUNALMUN
Kr m3/y
0.05) 0.080
0.10 0.141
0.15 0.208
0.20 0.258
0.25 0.305
0.30 0.350
0.35 0.393
0.40 0.435
0.45 0.475
0.50 0.514
0.55 0.552
0.60 0.589
0.65 0.625
0.70 0.661
0.75 0.696
0.80 0.731
0.85 0.765
0.90 0.798
0.95 0.831
1.00 0.864

NPUMEYAHUA: [Jo so3pacma 1 Hedens (7 OHell) pakmuyeckas ckopocms 8030yxa HAo yposHeM Nosia He 00/IKHA npegbiwiams 0.15 m/cex.

War 1: PaccuntainTe NPUMEpPHbIA PEXUM MUHUMANIbHON BEHTUAALMUK (Mcnonb3yinTe Tabnuyy 6.2 B KauecTBe OPUEHTUPA).
TOUHbBIN PeXXMM BEHTUAALMY 3aBUCUT OT TeMNepaTypbl, YCIOBUIA KaXKAOro NTUYHUKA 1 TMNa 060pyaoBaHUA.
LWar 2: PaccumnTariite o6Lyto NOTPeOHOCTb BO3AYX00O6MeHa, HEOOXOANMOTO AN NTUYHUKA:

06Ll.la$| MWHWNMaJIbHaA BEHTUNALNA = (MMHMManNbHbIN BO3HyX006MEH Ha FOHOBy) X (KonnyecTtso nTuubl B NTUYHUKE)

LWar 3: PaccumTainTe npoLeHT obLiero BpemMeHN paboTbl BEHTUIATOPOB:

(noTpe6HOCTb 06LLEero BO3ayxoo6MeHa)
MpoueHT BpemeHun paboTbl = X 100
(06wwasn MOLWHOCTb BEHTUNATOPOB)

War 4: YMHOXWUTb MPOLEHT BPEMEHW, HEOOXOANMbIV st PabOTbl BEHTUASTOPOB, Ha OOWWIA UMKN-TaM 1S pacyeTa
baKTYeckoro BpemeHu paboTbl BEHTUIATOPOB AJIA KaXKA0ro LukKna.

NPUMEYAHUE: [ToHaMue yukn-madma asnaemcsa yoobHeIM cpedcmeom 0718 pacdema, Xoms udeasabHo20 YuK-madmepa He
cywecmsyem, HO ecmo 3a0aHHaAA 0uHa yukaa (10/5 muH u m.o.). uka-matdimepsi Heo6xo00umo Kaaubposams mak, 4mobsi
obecneyums onmuma’sbHoe Kayecmao 8030yxad 0/19 NMUUbI U ee KOMGBOPMHOCMb.
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OueHka MUHUMAbHOU 8eHMUIAYUU
Hanbonee s¢ppekTnBHbIM CNOCO6OM OLEHKM NMapameTpoB/HAaCTPOEK MUHUMANbHON BEHTUNALMN ABAAETCA BM3yaslbHadA
OLleHKa NoBefeHNsA NOroNioBbA.

Mpn BXxOA4e B NTUYHUK ANA OLEHKM KauyecTBa BEHTUAALUN HY>HO BeCTun cebA Kak MOXHO TuLLE. Mpn 3TOM HeO6X0)J,VIMO
npon3BoAnNTb cnegyruine HabrnoaeHus:

PacnpepeneHue nTuubl N0 NTUYHUKY:

+  PaBHOMepHO nu pacnpegeneHa ntuuya?

«  He cbuBaeTtca nv NTnLUa B OQHON ToUKe?

+  EcTb nn yyacTKu nona, Ha KOTOPbIX HET NTULbI?

MoBepeHue NOrosoBbA:

«  [poBepbTe NVHWM NOEHUA U KOPMJIEHUA: €CTb JIV OKOJIO HUX NTuLa?

« B kauecTBe ob6uiero npasuna, 1/3 ctaga fo/KHa ObiTb Y KOpMyLeK, 1/3 cTaga [OMKHA HaxoAUTbCA Yy nounok u 1/3
CTaja [oMKHa oTAbIXaTb UK NepeiBUraTbCA No NTUYHUKY.

KauectBO BO3pYyXa:

B nepsble 30 - 60 cekyHp nocne BxofAa B NTUYHUK 3afalTe cebe cnepytoLlie BONPOCHI:
1. [ywHo nn B NTUYHNKE?

2. HackonbKko ynoBneTBopuTenbHO KauyecTBO BO3Ayxa?

3. KakoBa BnaXkHOCTb BO3fyxa?

4. He CAVLLKOM N1 XONIOAHO B MTUYHNKE?

MprMeHeHVe NPUBOPOB, N3MEPAIOLLNX OTHOCUTENbBHYIO BNIAXKHOCTb, COlEPXKAHNE YINIEKNCIIONO N YyrapHOro rasos, a Takxe
amMMMaKa B BO3yxe MO3BOMUT NOJSyunTb 6osiee MosHy0 OLEHKY KauecTBa BO3ayxa.

Ecnn Kakoe-nnbo 13 cpenaHHblX HabMOAEeHWI yKa3blBaeT Ha TO, UYTO MMWHMMANbHAA BEeHTMAAUMA paboTaeTt
HeyLOoBNeTBOPUTENBHO, CiefyeT MPUHATL Mepbl AN1A YCTPAHEHNA HapyLIEeHNs.

*  MwuHuManbHasa BEHTUNALMA JOKHA NPUMEHATLCA HE3aBUCUMO OT KNMMaTUYeCKnX
yCnoBum.
«  MwuHuManbHaa BEHTUNALMA NPUMEHAETCA B MOJIOAOM CTaZle B HOUHOE BpemsA uin
npv NpoxaagHon Temneparype.
+  MuHumanbHaa BeHTUNALMA paboTaeT OT Talimepa, a He OT TemnepaTypPHOro JaTumKa.
«  Oco6eHHO KpuTUYeCcKn BaXkHO obecneyeHrie oNTMManbHOro oTpULaTeNbHOIO
/ JaBJIeHUsA, rapaHTUPYIOLLEro NoCTyniaeHne Bo3ayXa B NTUYHUK NPV BbICOKON
CKOPOCTM 1 Hanpas/neHne ero Nof KOHeK Kpbiwwun.
— «  [puTouHble GOPTOUKUN AOMKHBI ObITb OTKPbITbI MUHMMYM Ha 5 cM. OTKpbITble
‘ $OopTOUKM [OMKHDBI 6bITb paBHOMEPHO pacnpeaeneHbl No NepuMeTpy NTUYHNKA.

«  Han6onee onTmanbHbIM CMOCO60M OLeHKY 3P HEKTUBHOCTU MUHUMANBHO
BEHTUNIALMN ABAAETCA HabnogeHne 3a NnoBefeHnemM NTuLbl.

MNepexopgHasa BeHTUNALMA

Llenblo nepexopHon BeHTUAALNM ABNAETCA yAaneHUe U3 NTUYHMKa M30bITOYHOro Tensa, Korga Temnepartypa nTryHuKa
Bbllle YCTaHOB/IEHHOW TemnepaTypsbl. MepexofHas BeHTUNALMA paboTaeT Ha MPUHUMNE TeMMNepaTypPHOW pPasHuULbl, BO
BpPeMs KOTOPOI BEHTUNATOPLI, paboTalolme oT LUKN-TaiMepa, BbIKNoYaloTca (MMHUManbHaa BEHTUNALNA), Y HAUMHAKOT
paboTaTb HeMpepbIBHO OT TEeMMePaTYPHOro CEHCOPHOrO AaTyuKa.

Bo Bpema nepexofHoM BEHTUAALMM B NTUUYHKK NOCTynaeT 6onblion o6bem Bo3ayxa, HO MO CPaBHEHUKD C TYHHENbHOW
BEHTUNALMEN 3TOT BO3AYX HE HaMpaBAeTCA HEMOCPEACTBEHHO Ha NTuly. [epexogHas BeHTUNALNA UCMONb3yeTcA Toraa,
KOrga Hapy»Hbli BO3AYyX AOCTAaTOYHO XONOAHbLIA U/WMW MOrofIoBbe CAMILKOM MOSOZoe ANA NPUMEHEHUA TYHHENbHOWN
BEHTUAALMN.

Koncmpykuus nepexodHol eeHmunayuu

Bo Bpema paboTbl nepexofHOW BEHTUNALMM YBEIMUMBAETCA YMCIO OTKPbITbIX MPUTOUHbIX GopToueKk ana obecneueHus
noctynneHua 6onee 3HaunTenbHOro obbema Bo3fyxa BHYTpb (Puc. 6.10). O6wmii ob6bem NpuTOoKa BO3AyXa (UMcno m
pa3mep NPUTOUHbIX popToUeK) onpenenaeT o6beM BO3fyxa, KOTOPbIV MOXET NOCTYNaTb B MTUYHWK U, COOTBETCTBEHHO,
KOJIMYeCTBO MCMOJIb3yeMblX BEHTUMATOPOB.
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Puc. 6.10: Bua ntuyHMKa npu nepexofHomn BeHTUnAuUW. MNMputouHble GOPTOUKM MOSMHOCTbID OTKPbITHI U OCeBble

Ecnn B NTMYHMKe HepoCTaTOYHO NPUTOYHDbIX ¢OpTO‘—IEK, onAa ynaneHuA M36bITOYHOrO Tenaa U3 MNTUYHUKA MOXKET
I'IOTpE6OBaTbCFI BKMOUYNTb TYHHENDbHYIO BEHTUNALNIO PaHbLUe. bonee pPaHHee BKoYeHne TyHHEJ'IbHOIz BEHTUNALUNN MOXeET
BbI3BaTb )J,VICKOMd)OpT Yy NTnubl B CUNy HanpaBnAeMOoro Ha noronoBbe NPAMOro NOTOKa BO34yxa.

B KauecTBe 006LLero NpUHLMNA NPy NePEXOAHON BEHTUASALMM 06Lad MOLWHOCTb BCEX MPUTOUYHbIX GOPTOUEK B MPOAOSbHbIX
CTeHax [jofixHa cooTBeTcTBOBaTb 40-50% MOLHOCTY BCEX TYHHENbHbIX BEHTUNATOPOB.

MpuHyun pabomel nepexoOHoU 8eHMUIAYUU

MexaHusm paboTbl NepexofHOV BEHTUALMM CXOX C MEeXaHW3MOM PaboTbl MUHUMANbHON BEHTUNALMU: MPUTOUHbIE
bopToUKN paboTaloT, NCXOAA U3 MPUHLMMNA OTPULLATENIBHOMO AABIEHUA, VI HANPABAIOT BXOAALMNIA C BbICOKOW CKOPOCTHIO
BO3[YX MO KOHEK KPbILK, A€ OH CMELUNBAETCA C TEM/IbIM BO3AYXOM U 3aTEM CMYCKAETCA BHU3.

Ecnv Temnepatypa NTUYHKKA NPOLOSIXKAET PacTy, yBeNnumnBaeTca Tpebyemas MOLWHOCTb BEHTUAATOPOB; NOC/IE BKJTIOUEHMSA
Ha MOJMHY0 MOLLHOCTb BCEX OHOKOBbIX BEHTUMAATOPOB, HAUMHAIOT BKJIIOUATbCA TaK»Ke OCeBble (TYHHESIbHbIe) BEHTUAATOPDI.
MpUTOYHbIE MPOEMbI TYHHESIbHOV BEHTUAALUM NPY NEPEXORHOWN BEHTUMALMN OCTAOTCA 3aKPbIThl, M BO34YX NOMajaeT B
NTUYHWK TONTbKO Yepe3 NpUToUHble GOPTOUKM B MPOAOSIbHBIX CTeHax (Puc. 6.11).

Puc. 6.11: [IBvkeHne Bo3ayXa B MTUYHUKE NPY NEePexoaHON BEHTUNALMN. B 3TOM npuMepe BEHTUNATOPbI B MPOAONbHBIX
CTEHaX BbIKJIOYEHbI.
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|\ \ { ,—l o MpuToyHble hopTOUKM
| | o TyHHenbHbIE BEHTUNATOPbI
| \ { | TyHHenbHbIe NPUTOYHbIE NPOeMbI (3aKPbITbI)
MpuToyHble hopPTOUKM (OTKPLITHI)
2 BeHTUNATOPLI MMHUMaNbHOW BEHTUNAUUN

(BbIKNOYEHbI)
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Mpy nepexofHO BEHTUAALUN B MTUYHUK NOCTYMAET 3HAUMTENbHbIN 06beM BO3AyXa, MOSTOMY NTULIA MOXET YyBCTBOBATb
HeKoTopoe ABWXKeHVe BO3[yxa, HECMOTPA Ha ONTUMAsnbHOE [aBrieHVe Bo3fyxa. HabnogeHne 3a noBepeHnem NTvUbl
(pacnpepneneHie NTULbBI MO NTUYHKKY U AKTUBHOCTb CTaZa) MTOMOXKET OnpeAeNnvTb KONMMUYeCTBO BKITIOUEHHbIX BEHTUIATOPOB.
Ocob6eHHO BaXXHO HabMOAATb 3@ NMOrosIoBbEM B MOMEHT CMEHbI BEHTUMALMMN C MMHUMAJIbHOIN Ha MEePEXOLHYIO.

Ecnn 3ameyeHo, 4TO NTULA HauMHaeT caguTbCAa UIn cbuBaTtbcA B rpynnbl 1 aKTUBHOCTb KOPMIEHUA N NOEHUA HWU3KaA,
3TO O3HAYaEeT, YTO NMTMLUE XONTIOAHO, N cneayeT NPUHATb KOPPEKTUpYyLne mepbl. B nepByto ovepenb cnefyet npoBepunTb
JaBJ/ieHe BO34yXa B NTUYHUKE.

Ecnn paBnenne KOPPEKTHOe, cniefyeT BbIKNOYNTb BEHTUIATODP, KOTOprVI BKAKOYMNCA nocnegHUm, N 3aTeMm BHOBb
OCMOTpPETb Noronosbe. Ecnn akTmBHOCTb NTMLbI ynyJduwunacb, HEOGXOAI/IMO npoaonXatb Ha6mo,qu|/|e B TeyeHune 15-20
MUWHYT ONA T0ro, yTOoObI y6eﬂ,VITbCF| B CTabWNbHOCTU 3TOTO noseneHnA.

CnepyeT noafepmBaTb NEPEXOAHYI0 BEHTUNALMIO B MTUYHUKE Kak MOXHO JOJbLUe NpexAe, YeM BKNOYaTb TYHHESbHYI0
BEHTUNALMIO. PeleHne o nepexofie Ha TYHHESIbHYI0 BEHTUNALMIO AOMKHO ObITb OCHOBAHO Ha HabntoAeHN 3a NoBefeHNEM
cTafa. HeobxoayMo BKOYaTb TYHHESIbHYIO BEHTUMALMIO TONbKO TOrAa, KOrga nepexofHas BeHTUNAUMA Gonblue He
cnocobHa nopaepuBaTb KOMGOPTHOCTb NTULbI. TpeXXaeBpeMEHHbIN Nepexos Ha TYHHENIbHYI BEHTUAALMIO MOXET
MUMETb OTPULIATENbHOE B/IVAHME HA NMOrofIOBbE.

« [lepexogHasa BeHTUNALMA paboTaeT No NPUHLUMNY TemnepaTypHoi
Pa3HuLbl M MMEET Lienbio YAanuTb 36bITOUHbI 06beM Tenna us

NTUYHUKA, KOorga TemnepaTypa Bbille HOPMaTMBHOIO 3HAYEeHUA.
« [lNepexogHaa BeHTUNALMUA NPUMEHAETCA MPU HU3KOWN HapY>KHOW

/ TemnepaTtype u/vnn Toraa, Koraa cTafgo CINWKOM Mosiofoe AiA
MCMonb30BaHUA TYHHENbHO BEHTUAAL M.

— « OueHKa noBeAeHUs NOrosioBbs ABNAETCA €AUHCTBEHHbIM
3¢pPeKTNBHbIM CNOco60M oLeHKN 3¢ PEKTUBHOCTU NepexoHOon
BEHTUAAL M.

TyHHenbHaa BeHTUNALMA

TyHHeanaﬂ BEHTUNALNA NPUMEHAETCA TONbKO TOrAa, Korga nepexoaHaa BeHTUunAaunA 6onblue He cnocobHa nopaoepxneaTtb
KOMd)OpTHOCTb noronosbsA (T.e. Korga NTMua OEMOHCTPUPYET NPU3HAKN TOro, YTO en >Kap|<o). TyHHEJ'IbHaH BeHTUNAUnNA
NMPUMEHAETCA B TENI0€ UMK »KapKoe BpeMA roga 1, Kak npaBuso, gna 6onee B3pocnoro ctaga.

Mpy TyHHeNbHOW BEHTMNAUWMM B MTUYHWK MonagaeT 6onblon obbem BO3Ayxa, KOTOPbIA MPOXOAMT MO BCEW ASIMHE
NTUYHMKA, obecneurBas ObICTPbII OOMeH BO3AyXa. DTO CO3[4aeT MOTOK BO3dyXa BbICOKOW CKOPOCTU Hap MTULE,
obecneumBan ntuue 3$deKT oxnaxgeHusa BeTpom. MNprMeHas pa3HOEe YKCNO BEHTUATOPOB, MOXHO MEHSTb CKOPOCTb
BO3yXa, NOCTYNalOLWero B NTUYHMK, U cTerneHb dddekTa oxnaxaeHnsa. ekt oxnakaeHns TakxKe 3aBUCUT OT:

«  OTHOCUTENbHOWM BNAXKHOCTN

«  [InoTHOCTM NOronoBbA

«  [pyrux ¢aktopos (onepeHune, BO3pacT 1 XMBasA Macca NTWLbl, HAPY>KHasA TemnepaTtypa 1 T.4.)

KOHcmpyKuw? myHHeanOL) seHmMusAyuUu
O6bluHO TYHHE/IbHAA CUCTEMa BEHTUNALNN COCTOUT U3 BEHTUNATOPOB, YCTAHOBNIEHHbIX B OQHOM KOHLUE NTUYHWKa, U
NPUTOYHbIX NPOEMOB, YCTAHOB/IEHHbIX B MPOTNBOMOJIOXKHOM KOHUE NTUYHKMKa (Pnc. 6.12).

Puc. 6.12: [IBuxkeHre BO3ayXa MNPy TYHHESIbHOWN BEHTUNALUN

Tambyp, B KOTOPOM HaxoAATCA
naHenu ncnapexus

Hil
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BeHTUNATOPbLI TYHHENbHON BEHTUNALMM UMEIOT, Kak Npasuno, gnameTp 127 - 132 cm. OHU MoryT 6bITb yCTaHOBJIEHbI BAOSb
TOPLEBOW CTEHbI, B MPOAOJIbHbIX CTEHAX B KOHLIE MTUYHUKA WSV B TOPLIEBOW CTEHE 1 B KOHLIE MPOAOSIbHBIX CTeH. [Mpn 3TOM
BEHTUSIATOPbI AOMKHbI OblTb YCTAHOB/EHbI B CTEHbI CUMMETPUYHO (Puc. 6.13).

Puc. 6.13: Mprmep NTUYHUKA, 060PYLOBAHHOIO TYHHENIbHON BEHTUAALMEN

anTO‘JHbIe npoembl TyHHeJ'IbHOﬁ BEHTUNAUNN OOJIXKHbI pacnojiaratbCA B NPOTUBOMONMOXHOM KOHUE NTUYHWKa. OHn
[OJTXKHbI MMETb OAMHAKOBYIO miowanb n ObITb YyCTaHOB/EHDbI B 06enx 6OKOBbIX CTEHAX. [Mpoembl JOMKHbI 3aKpbIBaTbCA
C nomMoubio nBepe|7| Ha nemiax unn cncTtembl NoJsioros. 3aKprTVIe N OTKPbITUE aBTOMaTU4eCKoe U pa60TaeT oT obuen
CUCTEMbI KOHTPONIA MUKPOKIMMaTa.

MpPUTOYHbIE NPOEMbl TYHHESIbHOW BEHTUIIALUN JOJIXKHbI ObITb FePMETUYHO 3aKPbITbl BO BPeMA MUHMUMAIbHON 1 MEPEXOAHON
BeHTUNAUMN. ECN npoembl 3aKpbITbl HErepMEeTUYHO, YTeUKM Bo3ayxa OyayT CHUMXKaTb paboyee faBneHne B NTUYHUKE 1,
COOTBETCTBEHHO, 3GPEKTVBHOCTb MUHUMANbHON U MEPEXOAHOW BEHTUAALMMW. KpoMe 3TOro, 30Ha MTUYHIMKA, NpueraoLLas
K NPUTOYHbIM Mpoemam, byaeT XonofHee, YTO BbI30BET HAMOKaHWe NOACTUIIKN.

Ecnv no Bcen anvHe NTMYHMKA YCTaHOBJIEHbI KPaHbl, KOTOPble CNocobCTBYIOT 6onee BbICOKOW CKOPOCTN BO3AYXa, NepBbIl
13 HUX JOMKEH ObITb YCTAHOB/EH B KOHLIE MAHENN OXJIaXAeHWA. 3aTeM 3KpaHbl HEOOXOAMMO YCTAaHOBUTD Yepes Kaxkible
8-10 M Mo AHe BCero NTMYHMKA. MMHUMasbHAA BbICOTA SKPAHOB AO/MKHA COCTaBATb 2 M Haf MOBEPXHOCTbIO NOACTUKM
(Puc. 6.14).

Puc. 6.14: Mprmep yCTaHOBKYM 3KPaHOB B NTUYHMKE, 060PpYAOBaHHOM TYHHENIbHOI BEHTUAALMNEN

Mpwn ncnonb3oBaHUK NaHenen oxnaxAeHna ycTaHaBIMBaTb UX CleAyeT B MOACOOHOM NOMELLEHUN, HAXOAALLEMCA CHapY KN
NPUTOYHbIX NpoeMoB(cm. Puc. 6.12).

Sppekm oxnaxxoeHua sempom

Db dEKT oxnarKaeHUs BETPOM - 3TO 3G PeKT, oLyLlaemMblil NTULEN BO BpeMa paboTbl TYHHENbHOWN BEHTUASALMN, BbI3BAHHbIN
ABUKeHneM Bo3ayxa. MakTnueckuin 3G eKT, UCNbITbIBAEMbIN NTULLEN, 3aBUCUT OT clneaytolwnx GakTopos:

«  Bo3spacT noronosbA: Yem MONOXKe NTULA, TEM 3HaUUTENbHee 3PdeKT oxnaxkaeHns

«  CKOpOCTb BO3JyXa: YeM BbllLe CKOPOCTb BO3JyXa, TeM 3HaunTenbHee 3GdeKT oxnaxaeHus

«  TemnepaTypa Bo3ayxa (Mo CyxoMy TEPMOMETPY): UYeMm Bbille TemnepaTypa, TeM 3HaunTenbHee 3GPeKT oxnakaeHns

«  OTHOocuTenbHana BRa)kHOCTb (OB): uem Bbllle OTHOCUTENIbHAA BNAXXHOCTb, TEM 3HaunTeNnbHee 3pPeKT oxnaxKaeHmsa

«  TNOTHOCTb MOroNnoBbA: YEM BblLLE MAIOTHOCTb MOrONOBbA, TEM HUXe dGdEKT oxnaxaeHus
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(MakTuueckas TeMnepaTtypa, ollyliaemas NTuLein Bo BpemMs paboTbl TYHHENIbHOW BEHTUAALMM, Ha3bliBaeTCA 3G PeKTUBHOW
TemnepaTypoii. dPdeKTBHaA TemnepaTypa He NOALAETCA M3MEPEHMIO C MOMOLLbIO TEPMOMETPA UNU TeMnepaTypHOro
[aTurKa/ceHcopa. 3TO 03HAYaET, UTo NPV TYHHENbHOW BEHTUAALMMW U3MEPEHME TeMnepaTypbl C MOMOLLbIO TEPMOMETPaA He
[aeT TOYHOro NpeAcTaBeHns o Temnepatype, akTyecky UcnbiTbiBaemol nTuuen. (Puc. 6.15).

Puc. 6.15: TeopeTunuecknii 3pdeKT oxnaxaeHuns, NCrbiTbiBaembln 3.5 Kr 6poinepom npu Temnepatype 29.4°C (85°F)

°F
16

z 5014 /] CornacHo rpaduKy, npu CKopocTu
£ / Bo3Ayxa 2.5 m/cek owyujaemas
E 2 / nTULUen TemnepaTypa coctaBnaet
g,: 10 A npumMmepHo 29.4-5.6=23.8°C (85-
5 / 10=75°F).
2 8 / Mpun 3TOM TeMNepaTypHbIN CEHCOP
£ose e nokasbiBaeT Temnepatypy 29.4°C
= 85°F)
- 3 (85°F).

2 /
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CkopocTb Bo3ayxa

Bnarofaps aTomy, Hanbosnee 3¢pGeKTUBHBIM METOZOM ONPEAENEHNA BIVAHNA ABVXKEHNA BO3[YXa HA NMOrO/I0BbeE ABAETCA

HabniogeHe 3a NoBeeHNeM NTULLbI.

«  Ecnum nTvua cagnTcs Ha non unv cbMBaeTcs B rpynmbl, 3TO MOXET YKa3blBaTb Ha OLUYLEHVE XONOAa, HE3aBUCUMO OT
nokasaHuvs TepMoMeTpa

«  Ecnm nTriua paBHOMEPHO pacrpeAeneHa rno NTUYHUKY, HO 4ePXKUT KPblfib HEMHOMO Ha PACCTOAHUN OT Tesa, JIEXNT Ha
GOKY C OTKPbITbIMU KPbISIbAMU WSIN UMEET 3aTPYHEHHOE [ibiXaHWe, 3TO 03HAYAET, UTO el KapKo.

anI Ha6ﬂ}0,EIEHI/II/I 3a nosBegeHnem NTuubl U NPUHATAN pelleHnA 06 3¢¢EKTMBHOCTI/I BEHTUNAUNN, CnegyeT NpoBepuTb
noBefeHne NTrlbl B pa3HbIX TOYKaX NTUYHUKA, T.K. YCNIOBMA B NTUYHNKE MOTYyT BapbpoBaTbCA.

CylwecTByeT HECKONbKO AMarpamm, AEMOHCTPUPYOWNX SOPEKT oxnakAeHWs BETPOM; OfHa U3 HUX HaxoZWUTCA Bbllle
N MOXeT UCMONb30BaTbCA B KauecTBe MPUYMEPHbIX PeKOMeHAAUMA CKOPOCTW BO3AyXa, HEOOXOAUMON MpY PasfinNYHOWN
TemrnepaType MTWYHMKA M pa3HOM Bo3pacTe ctaga. OfHako, 3Ta Tabnuua ABAAETCA TONbKO OpueHTMpoM. Hanbonee
3¢deKTUBHBIN MeToq 3aK/luyaeTca B HabniogeHUM 3a NoBeAeHMEM MOrosioBbsA (pacrnpepeneHue NTULb U ee
aKTUBHOCTD).

NPUMEYAHMUE: Mpu HopmaneHol pabome myHHesbHOU 8eHMUIAUUU U HOPMAZbHOM NosedeHUU Nno20/108bA cHumaemcs
HOpMarsbHeIM, K020a 0Koo 10% nmuy, 0eMOHCMPUPYIOM HEMHO20 3ampyOHeHHOe ObIXaHUE.

TyHHenbHasa BEHTUNALMA [OMKHA NPUMEHATHCA C 6ONbLION OCTOPOXKHOCTBIO /151 MONIOLOIO CTafa, KOTOPOe WCMbITbiBaeT
6onee 3HaUNTENbHbIN 3PDEKT OXNaxKAeHNA BETPOM, YEM B3POC/IOE MOroJioBbe.

Bo Bpema paboTbl TYHHENbHOW BEHTUAALMUM M3MEpPeHMe M MOHUTOPUHI CKOPOCTM BO3fyxa MO3BONAET onpenenunTb
3 bEKTUBHOCTb CUCTEMbI BEHTUAALUN 1 BbIABUTb HapyLIEeHWA Ha paHHel CTagum Ux BO3HUKHOBeHUA. CKOPOCTb BO3ayXa
HeobOXOANMO V3MepATb MVHUMYM OAVH pa3 3a bpoinepHblin Typ. CKOPOCTb BO3fyxa PeKOMEHAYeTCs N3MepATb B Tpex
WNK YeTbipex TOYKax No WUPKHE NTUYHKKA, MPUMEPHO Ha PaccToAHMU 30 M OT BEHTUNATOPOB TYHHENIbHOW BEHTUAALMMN.
CpepHIol CKOPOCTb BO3JyXa HEOOX0AMMO CPaBHUTb C HOPMATMBHOW CKOPOCTbIO BO3/AYXa, COOTBETCTBYIOLLEN KONMYECTBY
BK/IOUYEHHbIX BEHTUNATOPOB. Ecin dakTnyeckaa CKOpoCTb BO3AyXa Bbille WAN HUMXE HOPMATMBHOMO 3HaueHusA, cnepyet
NpoBeCT! paccnefoBaHne NPUUYMH HaPYLUEHVA U NPUHATb Mepbl, HANPUMEpP, BKIIOYUTb WAN BbIKOUNTD BEHTUNATOP.
Yepes 20-25 MUHYT MOC/ie KOPPEKTUPOBKN HAaCTPOEK BEHTUAALUN HEOBXOAUMO Y6eamnTbCcA B HOPManbHOM NMOBEAEHUN
noronosbs. ECiM noBefeHre NTULbI yKa3biBaeT Ha TO, YTO BEHTUNALMA paboTaeT HeaddEKTNBHO, TPebyeTcAa NOBTOPHO
nccnefoBaTb CUTyaLMio Y MPUHATb Mepbl.
I

Qpyras nonesHas uHpopmauus

Moco6ua no BeHTUnAuMM How To 05: Kak usmepams cpedHioto cKopocms
— 8030yxa 8 NMUYHUKe C myHHeslbHoU seHmunayuel

2018



2018

CMPABOYHMK MO BbIPALLMBAHUIO BPOMIEPOB ROSS: MTUUHMK 1 MUKPOKNMAT

lMpuHyun pabomel myHHe/1bHOU BeHMUIAYUU

Ha cTtagnn BKNOYEHUA TYHHENbHOW BEHTUAALUN BEHTUIATOPbI B NPOLOSIbHbIX CTEHAX HOSMHbI ObITb BbIKMOYEHDI (€CnN
OHV NPUMEHANNCH B MpoLecce NepexofHon BEHTUAALMM) 1 MPUTOYHbIe GOPTOUKM B NPOAONbHbIX CTEHAX AOMKHbI ObITb
3aKpblITbl. 3aTeM OTKPbIBAOTCA MPUTOUHbIE MPOEMbl TYHHENIbHOWM BEHTUAALMN, Y BO3JYX B MTUYHMK NOCTYNaeT Yyepes HuX.

Konunuectso BEHTUNATOPOB, pa6OTaIOUJ,I/IX BO BpemMA TyHHeJ'IbHOI7I BEHTUNALUNN, 3af4a€T CKOPOCTb BO34yXa, npoxoaAaiuero
yepes NTUYHUK N OXNnaXxaawwero ntuuy. PelwieHune o konuuectse pa60Ta|ou.|,|/|x BEHTUNATOPOB AOJI)KHO 6bITb OCHOBAHO Ha
noseaeHMn noroJyioBbA.

I'Ip|/| TyHHeﬂbHOVI BEHTUNALNN NMOKa3aHNA TepmomeTpa/ceHcopHoro OaTynKa JOKHbI 6bITb BCerfga Ha HeCKOJbKO rpaagycos
Bbille, Yem Tpe6yemaﬂ Temnepatypa NTUYHUKa AnAa T1oro, YyTOObI He nepeoxnagnTb NOronoBbe. HaCKoNbKO Bbllwe AOTKHO
ObITb MOKaszaHve TepMoMeTpa 3aBUCUT OT TeMNepaTypbl BO3ayXa, OTHOCUTENbHOW BNIA>KHOCTW, KONMYeCTBa paGOTaIOLLlI/IX
BEHTUNATOPOB 1 BO3pacTa NOroJsioBbA.

Mpn TyHHenbHoOW BeHTMRAUUM OyaeT ponycTumo, ecnv okono 10% nNTuubl MMEeT HEeMHOro 3aTPyAHEHHOe AblXaHue.
Ecnu, HecMoTps Ha Bce paboTalolme TYHHebHble BEHTUNATOPLI, NTULA AEMOHCTPUPYET MPU3HAKM TOFO, UTO €Wl KapKo,
TpebyeTcA YyBENMUNTL YPOBEHb OXNaXKAEHUs BO3AYXa. DTOr0 MOXHO AOOUTHCA MNPV MOMOLLM NaHeNen oxXNaxaeHna unm
CUCTEMbI Cpen-oxnaxxaeHus.

Cuctema BeHTUNALMUN NPOTNBOTOKa

MPOTUBOTOUHAA CUCTEMA BEHTUNALMMN UMEET NPUTOYUHBIV NMPOEM B KOHbKE KPbILWW 1 BEHTUAATOPbI B MPOJO/bHOI CTEHE
NTUYHKKA (PUc. 6.16). DTa CiCTeMa BCTPeUYaeTCA pexe, YUeM CCTeMa NePEKPECTHOro NOTOKa UM CUCTEMA C SKCTPAKTOPaMK
B KOHCTPYKLMM KPbILUY, HO NPV ONTUMAsbHOW TEXHOMOMMM U SKCMyaTaumm ABAAETCS 3GPEKTUBHON CUCTEMO BEHTUALMN
NTUYHUKA. TIpU MUHUMANbHOW BEHTUAALUMM BO3AYX MOCTYMaeT yepe3 Mpoembl B KOHbKE KPbILMW W CMYCKAeTCA BHU3,
CorpeBasicb, 4O CHUXEHUA Ha ypoBeHb MTuubl. [pn 6onee B3pocCiom cTafie 1 Gonee BbICOKOW Temnepatype Mnpoem
NPUTOYHBIX GOPTOYUEK B KPbiLLE MOXET ObITb YBENUEH, UTO NMO3BOJIUT YBEIMUNTL MOTOK CBEXKErO BO3AYyXa, CNyCcKatoLerocs
HernocpeACTBEHHO Ha NTULly C 6onee BbICOKOW CKOPOCTbIO, He AaBas BO3JyXy COrpeBaTbCA, UTO YBENMUMBAET CTEMeHb
oxnax[eHua cTafa. dTa crcTema MOXeT NMPUMEHATbCA OLHOBPEMEHHO C TYHHENbHOWN BeHTUnALMei. Pasmep NpUTOYHbIX
NpPOeMOB AJIA MUHVMANIbHOW BEHTUIALUN TaKOW e, KaK 1 B CJlyuyae NMpUMeHeHVs BeHTUNSALUY NePEKPECTHOro NOoToKa Uu
Apyroro Tvna.

Puc. 6.16: Cxema NpOTUBOTOYHOWN BEHTUNALUN (MPUTOYHbIE MPOEMbI B KPbILLE)

NpOX/agHbIiA BO3AYX
MOCTyrnaeT CHapy»u

BO3[yX HarpeBaeTcs npu
MPOXOXAEHUN Yepe3 NTUYHNK

MPUTOYHble GOPTOUKN
OTKPbITbI 418 MAHMANIbHO
BEHTUNALWN

BEHTUNATOPbI

/ BbITArMBAIOT
\ BO34YyX

BEHTUNATOPbI V\

BbITArMBaoT

BO3[yX A/

Tennblin Cyxomn
BO3/yX OXNaxaaet
MOMNOAbIX LbINAAT
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MurpauroHHble neperopoaKu

B nTnyHmKax TyHHEJ'IbHOlZ BEHTUNALNN B XKapKoe BpeMA roga ntnua nMmeet CBOWCTBO CO6MpaTbCF| B TOW YacCTu NTUYHUKA,
KOTOpanA 6nmxe K NPUTOYHbIM MpoemMam. Mmrpau,vm nTnubl B OQWH KOHeU NTUYHUKa HapylwaeT MJIOTHOCTb NMOroioBbA, a
TaKe 0OoCTyn K KOpMmy 1 BOAE, N OKa3blBa€T HeraTMuBHoOe BNIMAHNE Ha KOM(I)OpTHOCTb nTunubl.

YcTaHOBKa MUMPaLIOHHbIX MEPEropofokK MOXeT ObiTb pelleHnem 3To npobnembl (Puc. 6.17). Hanprumep, MOXHO
NCMNonb30BaTb 3 NeperopoAku B NTUYHMUKe AnuHoi 100 m. Meperopofkn cnepyeT ycTaHaBNMBaTb Tak, YToObl co3aaTb
paBHble CeKUMM Nocie TOoro, Kak Ntuua Obina BbiMylieHa Ha Niowajb BCEro NTUYHUKA, U OCTaBaTbCA B MTUYHUKE O
OKOHYaTeNbHOro oTI0Ba NTULbI. [PpY 3TOM BaXkHO, UTOOLI MUTPaLIMOHHbIE MEPErOPOLKM He HapyLIany BVXXEHUE BO3ayXa.
PekomeHpyeTca perynapHo HabnofaTb 3a noBefeHnemM NTULbl, YTOObI He AOMYCTUTL ee 136bITOYHOro Harpesa.

Puc. 6.17: Npumep MUrpaLMoHHON NeperoponKky B 6poiepHOM NTUYHKKE

| «  TyHHenbHas BEHTUNALMA NPUMEHAETCA B TEMJOE U KapKoe Bpems roga unm npu
BbIpaLYMBaHUM KPYMHbIX 6Gpoiinepos.

o OxnakgeHue NTuLbl obecneunBaeTcsa 3a cyeT BbICOKOCKOPOCTHOro BO3ayLiHOro

noToka.
/ «  CnepyeT OCTOPOXKHO NPUIMEHATb TYHHENIbHYIO BEHTUNALMIO B MOJIOAOM CTaje, He
Jonyckasa nepeoxnaaeHus nTubl.
«  CnepyeTt paccmMOTpPeTb BO3MOXXHOCTb YCTaHOBKM MUMPaLMIOHHbIX NMeperopoaokK.

«  Ha6niogeHue 3a noBefeHneM NOroNoBbs ABAAETCA €4MHCTBEHHbIM 3G PEKTNBHbIM
METOZ0M OLEHKU 3 PEKTUBHOCTU BEHTUNALMMN.

I/IcnapMTeanaﬂ cncTemMa oxnakpgeHua

Ymo makoe ucnapumesnbHas cucmema oxaxoeHus?

VicnaputenbHaa cuctema oxnaxAeHus - 3T0 OXNaXXAeHVe BO3AyXa B MOMEHT MPOXOXKAEHVS Yepes NCnapAtoLLyoca Boay.
JTa cucTema ynydllaeT MUKPOKIUMAT B MTUYHUKE B XapKoe BpeMA ropa u crocobctayeT 6osnbliein 3GPeKTUBHOCTM
TYHHENbHON BeHTURAUMU. CCTeMa OXNaXkAEHUs UCMapeHVeM MPYMEHAETCA TOMbKO TOorga, Korga noBeAeHvie NTvubl
YKa3blBAeT Ha TO, UTO 3GEKT OXJIaKAEHUA BETPOM TYHHENbHOW BEHTUMALUM HEeJOCTaTOueH A co3fjaHua komdbopTa
NorosoBbIio.

Llenb ncnaputenbHOM cucTeMbl OXNaXAeHWA - CO3faHve TeMnepaTypbl B MTUYHMKE, NPY KOTOPOW MTHLa YyBCTBOBana
6bl cebsi KOMPOPTHO MPW BCEX BKIIOUYEHHbIX BEHTUNATOPAX. Llenblo oxnaXAeHna ncnapeHuem He sABIAETCA CHUKeHne
TemnepaTypbl NTUYHVKA JO YPOBHSA YCTaHOBJIEHHON TeMMepaTypbl.

MakcrManbHbI 06bemM oxXnaxaeHuAa ncnapeHnem 3aBnuCcnUT ot OTHOCUTENTbHOW BNa)HOCTH Hapy»HOro Bo3sgyxa.

. YeM HMKe OTHOCUTENbHAA BIAXKHOCTb BO3yXa, TeM 6onblue BRarv sTot BO3YyX MOXET BNUTaTb, NO3TOMY TeM 6onblue
MOXET 6bITb 06beM oxnaxXaeHna ncnapeHnem.

. YeM Bbllwe OTHOCUTENbHAA BAaXKHOCTb, TEM MeHbLUe MOTeHLan oxnakaeHma ncnapeHmnem oKpy»KaloLlero sosgyxa.

B no6o MOMEHT BpemMeHW pasHuLa MexZy TemnepaTypol Cyxoro TepmomeTpa (T.e. GpakTMUYecKon TemrepaTypoi
BO3yXa) 1 TemrnepaTypoi BfaxxHOro Tepmometpa (Temnepatypa npu 100% HacblleHn BO3ayXxa Bnaron) MoxeT AaBaTb
npeAcTaBneHne 0 MakCMManbHO BO3MOXXHOM oObeme OXNaKAeHWA ncnapeHmemM C y4eTom TOro, YTo CUCTEMA OXJIaxAeHunA
ncrnapexviem umeet 100% sppekTnBHOCTbL (Puc. 6.18).

2018



2018

CMPABOYHMK MO BbIPALUMBAHUIO BPOMTIEPOB ROSS: MTUYHUK 1 MUKPOKAMAT

Puc. 6.18: MakcManbHasa BO3MOXHOCTb OXJIaXKAEHUA NPY OXNaXKAeHUN UCNapeHnem cocTaBnaeT okono 0.75 oT pa3HuLbl
MeXIY TeMMepaTypoli CYXoro 1 BlaXKHOro TepMomeTpa

AT = MakcrmanbHoe oxnaxkaeHue
~ (pa3sHnua Mexay TemnepaTypamm Cyxoro 1 BAaXHOro
TEPMOMETPOB)

Cyxoit TepmomeTp BnaxHbii TepmomeTp

CyLIJ,ECTByeT OBa OCHOBHbIX TUNa OXJlaXXAeHNA ncnapeHmem - ¢ NoOMoLUbio naHenen ncnapeHna n ¢ NoOMoLbio cnpe|7|—
oxnaxaeHunA.

lMaHenu ucnapeHrus

Mpy MCnonb3oBaHWM MaHeNell UCMApPeHns BO3AyX BXOAUT B MTUYHUK Yepe3 GpUIbTPbl, CMOYEHHble BOAOW (MaHenmu
ncrnapeHuns), C NOMOLLbI0O BEHTUNATOPOB TYHHENIbHON BeHTUNAUMK. NaHenn ncnapeHns HeobXo[MMo YCTaHaBNMBATL B
KOHL{e NTMYHMKA, NPOTUBOMONOMHO K TOPLY C OCEBbIMM BEHTUAsITOpaMu (Puc. 6.19). MonoBrHa obLel nnowaan naHenemn
OXNaKAEHUA AOMKHA ObITb YCTAHOBMIEHA HA KaXKAOW M3 MPOAONbHbLIX CTEH, XOTA B HEKOTOPbIX ClyyasaXx yacTb MaHenemn
MOXKHO yCTaHaBMMBaTb HENMOCPeACTBEHHO Ha TopueBol cTeHe(Puc. 6.20).

Puc. 6.19: PaboTa naHenei ncnapeHnsa C TYHHeNbHOW BEHTUAALMUEN

Bona @.

_Z—7nNanems

ncnapeHns
MocTynnexune
OXNaXX[EHHOro Tennbin
BO3jyxa 03ayx
Bopa onsa
peunpKynaumm
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[JlaHHasA KOHCTPYKLMA NTUUYHMKA Y MOHTaX NaHese ncnapeHyis no3sonset 60/bLoMy o6bemy BO3AyXa, MOCTYMaloWero B
NTUYHUK C MOMOLLbIO TYHHENbHOWM BEHTUIALMM, MPOXOAUTH Yepes MOBEPXHOCTb MaHesen 1 Ox1aXKAaTbCA A0 NomnagaHus
B NTUYHWK.

Puc. 6.20: MNprimep ycTaHOBKYM MaHenen oxnaxaeHvs B G0OKOBbIX CTEHAX MTUYHYKA (B BO3AYLLIHOM OTCEKE CTEHbI)

OBepb ana Hcnekyun

MpuTouHble GpOPTOUKM

OnasddekTnBHON paboTbl TYHHESIbHON BEHTUAALMM BaXKHO, YTOObI MA0LaAb NaHeeln ncnapeHmns 6bina TOUHO paccunTaHa
B COOTBETCTBUN C 06LLEN MOLLHOCTbIO OCEBbIX BEHTUIATOPOB.

Vicnonb3oBaHvie oNTyMasibHOM NiowWaam naHenei ncnapexmns obecneunt adppekTnBHoe pabouee faBfneHVe BEHTUNATOPOB.
Ecnv nnowagb naHenen ucnapeHns HefoCTaTouHas, 3TO YBeNMuMBaeT paboyee AaBneHvie BEHTUMATOPOB, UYTO, B CBOIO
ouepefb, CHM>KaeT UX MOLLHOCTb, @ Tak»Ke CKOPOCTb BO3yXa, MPOXOAALLEro Yepes NTUYHKK. KOHCTPYKLMA 1 3KcnyaTaums
raHesien ncnapeHns JOMKHbI COOTBETCTBOBATb KOHCTPYKLIMM MTUYHIKA, B KOTOPOM OHY YCTaHOBAEHDI. [TaHenin ncnapexms
[OJSIKHBI CMOCOGCTBOBATH PaboTe TYHHENbHOW BEHTUAALMMN U fenaThb ee ele 6onee 3GpbeKTUBHON.

lMpuHyun pabomel naHenel ucnapeHus

Mcnonb3oBaHune naHenen McnapeHus cnepyeT OCyLecTBAATb Tak, YToObl He JOMYCTUTb Mepeoxna)<AeHns MorosoBbA.
CreneHb oxflaxAaeHns, KoTopaa AOCTUraeTcA C NOMOLLbIO NaHese CnapeHns, 3aBUCUT OT BIaXKHOCTU BO3JyXa BHYTPU
NTUYHMKA.

Bo Bpems oxnaxaeHnsa ncnapeHnem Bofa HarHeTaeTcsa C MOMOLLbIO HACOCOB Ha MaHesnb ncnapeHnsa. HemepneHHo nocne
BKJ/IOYEHMSA BOAAHBIX HACOCOB NMaHenen ncnapeHus cnepyet 3dbeKTVBHO KOHTPOMPOBATL UCMOMb3yeMblii 06beM BOAbI.
M36bITOUHBIN 06beM BOAbl Ha NMaHensAX UCNapeHusa BbI30BET NMepBOHAYaNbHO PEe3KOoe CHIKEHUE TemrepaTypbl BHYTPU
NTUYHMKA. DTO, B CBOK OuYepefb, BbI3OBET BbIK/OUEHNE BEHTUMATOPOB (MPU aBTOMATUYECKOW CUCTEMe), YTo BefeT K
M3MeHeHIo dbdeKTa oOxNTaXAeHNA BETPOM, a TaKKe M3MEeHEeHMI0 MUKPOKMMATa B PasHbIX TOUKaX MNTUYHUKA. DTO MOXeT
oTpuLaTeNbHO CKa3blBaTbCA Ha 340POBbE 1 611arononyyYny NOronoBbA.

Hanbonee 3¢deKTVBHbIAN KOHTPOSIb TEXHONOTUN OXJIAXXAEHMA C MOMOLbI0 MaHenein MUcnapeHus HOCTUraeTcsa npu
LUMKINYHOM BK/OUYEHUN U BbIK/IIOYEHUN HACOCOB MaHenei oxnaxAaeHus. ITo BefeT K orpaHumyeHuto obbema BOAbl,
nocTynatoLiel Ha MOBEPXHOCTb NaHenen ncnapeHuns, 4to obecneumsaeT 6onee 3ddeKTVBHbBIN TEMMNEPATYPHbIA KOHTPOSb.
Ecnu Temnepatypa NTUYHMKa NPOJOSIXKAET PaCcTU, CUCTEMY KOHTPOMA HEOOXOAVMO OTPErympoBaTh Tak, UToObl yBeNNYNTb
AJIMTENIbHOCTb NMeprofa BKIOUEHNA HAcoCa, T.e. YBENNUYNTb NMOCTYM/IeHE BOAbI Ha MOBEPXHOCTb MaHeNn NCnapeHus, Yto
NMO3BOJIAIET OCYLLECTBNATL 6onee 3PpPEeKTUBHbIM KOHTPOSIb TEMMEPATYPbI, HE [OMNYyCKas Pe3KOro CHUXKEHWSA TeMmepaTypbl
NTUYHVIKA.

BopAHOM HacoC He JoMKeH ObITb BKOUYEHHBIM MOCTOAHHO JO TOW CTEMEHW, KOrga TeMnepaTtypa NTUYHUKA OnycKaeTca
HaCTOJIbKO, UTO 3TO OTKJIIOYAET HAacoC. ECNIM 3TO MPOMCXOMT, K MOMEHTY BbIKNIOYEHUA HAacoca 60sbLuan YacTb MOBEPXHOCTH
naHenu CTaHeT Ba)KHOW, U TemnepaTtypa OyaeT NpoaomKaTb CHUXATbCA A0 BblCbIXaHWA naHenu. [pumeHeHne HacocoB
TakuMMm crnocobom BefieT K KonebaHmAM TemnepaTypbl NTUYHMKA Ha 4-6°C (7-11°F) n 6onee.

KauectBO BOAbl MOXET OKa3blBaTb 3HAYMTENIbHOE BMAHME Ha pa60Ty naHenem oxnaxgeHua. Kectkasa Boaa, KOTOpaA
MMeeT BbICOKOEe cofeprKaHne Kanbuuns, cnocobHa CHUXKaTb nepuoa skcnnyataumn naHenemn oxnaxxgeHus.

TymaHoobpazosaHue/8030yUIHO-KanesibHOe y8/iaxHeHuUe

Cnctema TymaHoO6pa3oBaHMA OxNa)KAaeT BXOAAWMIA B NTUUYHMK BO3AYX MOCPEACTBOM UCMAPEHUA BOAbI, ABAAIOLEroca
pe3ynbTaTOM HarHeTaHUA BOAbl B BO3[4yX C MOMOLbIO BO3AYLWHO-KanenbHbIX pacnbiiutenen (Puc. 6.21). JInHum
TYMaHO00pa30BaHWA MOXHO YCTaHaBMBaTb PALOM C MPUTOYHbIMM GOPTOUKAMM AJIA ONTUMM3ALMM CKOPOCTU UCMapeHNA
BO3ayxa. [lononHMTeNbHbIE IMHUN TYMaHOO6Pa30BaHNA MOTYT ObiTb YCTAaHOBMEHBI B APYIMX TOUKaX NTUYHMKA.
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Puc. 6.21: Mpumep cuctembl TYMaHOOOPa30BaHUA B MTUYHUKE C MEPEKPECTHON BEHTUAALMEN

CywecTByeT 3 TMMNa CMCTEMbl TYMaHOOOPA30BaHUs:

«  Huskoro gaBneHus: 7-14 6ap; pasmep Kannu go 30 MUKPOHOB

«  Bblcokoro paBneHus: 28-41 6ap; pasmep Kannum 10-15 MUKPOHOB

«  CBepxBblCOKOro fiaBneHus (TymaH): 48-69 6ap; pasmep Kanaum 5 MMKPOHOB

Cuctema TYMaHOO6pa3OBaHI/IF| HU3KOro gaBneHuA obecrneunBaeT HaMeHbLUYIO CTEMEHDb OXJ1IaXXAeHWA, a NO NpuynHe
60nbLOro Pa3mepa Kanam noAaBnAeTcAa 3HAUUTENbHbIN PUCK HeAOCTAaTOYHO 6bICTpOFO ncnapeHna Kanesb, Beayliero
K HAMOKaHUIO NOACTUNKN. STa cuctema He pekomMmeHayeTCcA anAa npumMmeHeHnA B KiiMate C BbICOKOW BJTaXKHOCTbI0.

Cncrema CBEPXBbICOKOIro gaBneHMA co3faet HanbosnbLlee OXNaXkAeHne N NMeeT CaMbll HU3KUN PUCK HaMOKaHUA
NOACTUNKN.

Yuncno conen pacnbifieHus, a Takxke obwumii 06bem 1Cnonb3yemMon BoAbl AO/MKHbI 3aBUCETb OT OOLLEN MOLHOCTU
TYHHENIbHOW BEHTUNALNN.

CpasHuUmMesnbHas 8/1GXXHOCMb NpU OX/IAaXX0eHUU ucnapeHuem

«  OxnaxpeHve ncnapeHviem spdeKkTMBHee B MUKPOKIIMMATE C 6osiee HN3KOWM OTHOCUTENIbHOMN BNa)KHOCTbIO.

« Ecnn nTuua TAXKeNo AbIWWT, OHa WUCMONIb3yeT COOCTBEHHYIO CUCTEMY OXJaXKAEHWA WCMapeHMeM, KOoTopas
MOMOraeT BbIBECTV M30bITOK TEMa U3 OpraHnu3Ma 1 CH13UTb TemnepaTypy Tena.

«  [lpu ncnonb3oBaHMM CUCTEMbI OXMAXKAEHMA UCNapeHneM (MaHenn 1 pacnbianTenn/TymaHoobpasoBaHme), Boaa
ncnapaeTca B OKPY»KatoLLnin BO3AyX, YBENMUMBAA ero OTHOCUTENbHYIO BNaXXHOCTb.

Kor,qa CNCTEMA OXNlaXAeHnAa ncnapeHnem pa60TaeT B MaKCMaJlbHOM pexunme npum BCeX BKIOYEHHbIX OCEBbIX
BEHTUNATOPAX, a NTUUa NMPU 3TOM NPOAOJIKAET TAXKEJ10 AbllaTb, 3TO MOXET O3HAa4aTb, YTO OTHOCUTEJIbHAA B/1IaXXKHOCTb
BO3yXa B NTUYHUKE C/INLLKOM BblCOKa.

Cnctema oxnaxkgeHusa ncnapeHnem OONKHa Bcerga d)yHKLI,I/IOHI/IpOBaTb C yyeTomMm Temnepartypbl 1 OTHOCUTENbHOW
BNMaXHOCTU, N HE OCHOBbIBATbCA TOJIbKO Ha TeMnepartype n/nnn BpemMeHn OHA.

Takxe He cnepyeT AONycKaTb MPUMEHEHWA OXNaXXAEHWUA WCMapeHVeM Mpu OTCYTCTBMM JOCTATOUYHOW CKOPOCTM
BO3yXxa, 0cobeHHO B 6onee B3pociom ctage. HecMoTpA Ha TO, UTO CUCTEMA OXNaKAEHUA NCMAPeHEeM CHUXKaeT
TemnepaTtypy BO3AyXa, OHa TakXKe CMOCOOCTBYET yBeNIMYEHMIO OTHOCUTENIbHOW BNa)kHOCTW Bo3ayxa. MoBbileHHasn
BIaXKHOCTb BO3AyXa OrpaHunymMBaeT CNocoOHOCTb MTULbl BbIAeNATb N30bITOYHOE TEMIO U3 OpraHnu3mMa C NOMOLLbIO
YCKOPEHHOTO fbIXaHnA.

B npegbigywime rogbl peKoMeHOOoBanoCb He MPUMEHATb OXNaKAeHne ncnapeHnemM TOrfa, Korga OTHOCUTesNbHasA
BMAXXHOCTb BO3Ayxa npeBblwana 70-75% pnsa TOro, utobbl MO3BONAUTb MTULE BblAeNATb TEMIO C MOMOLLbIO
yyallleHHOro AbixaHuA. bonee no3gHue nccnefoBaHMA NOKa3bIBaIOT, YTO MNTULA CMOCOOHA BBIHOCKTL 6oJiee BbICOKYHO
OTHOCUTENIbHYI0 BNIa)KHOCTb BO3JyXa MPU YCnoBuM obecneyeHuA [OCTAaTOUYHOW CKOPOCTW BO3Jyxa, KoTopas
no3sonAeT NTuLe BbIAENATb U3 OpraH1u3Ma metabonunyeckoe TeM0 B OKPYKaoLMiA BO3YX.

B >kapkoM BflaXHOM KJiMMaTe, B KOTOPOM OTHOCKTEJIbHAsi BJIAXKHOCTb AOCTUIaeT CTemeHb HACbIWEeHWs Baro B
nocnenonyaeHHoe/BeuyepHee BPeMs, BbICOKas CKOPOCTb BO3[yXa, MPOXOASALLErO Yepes NTUYHNK, a TakXKe ObICTPbIN
BO3[yXOOOMeH ABMAIOTCA KPUTMYECKMMU pakTopamu AN NoAAepKaHuA 3J0pOBbA MTWLbL. B AaHHbIX ycnoBuax
0co6eHHO BaXHO obopyaoBaHVe MNTUYHMKOB (OMTUMAsNIbHOE UUCSIO BEHTUIATOPOB K ONTUMANbHbIA pa3mep
NPUTOYHbBIX MPOEMOB 1 NaHenen ncnapeHns).
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«  Oxna)kpgeHue ncnapeHnemM NpUMeHAeTCA AnA ycuneHua s¢pdekTa TyHHeNbHOM
BeHTUNALMN.

«  CywecTByeT 2 TMNa CUCTEMbI OXJIaXAEeHNA NCMapPeHNEM - C MOMOLLbIO
naHesnel NCNapeHNa 1 ¢ NOMOLLbIO MeNIKoKanesibHOro pacnbineHuns/

/ TymaHoo6pa3oBaHus.

«  BeHTunatopsbl, 060pyaoBaHMe pacnbUieHNA U TYyMaHOO6pa3oBaHuA 1
NPUTOYHbIE MPOEMbI JOJIKHbI COAEPXKaTbCA B UMCTOTE.

«  WcnaputenbHoe oxnaxpeHve yBennumBaeT BlaXXHOCTb Bo3ayxa. Moatomy
Ba)<HO 1CMOMb30BaTb CUCTEMY Ha OCHOBaHWY NoKa3aTenell OTHOCUTENbHOW
BNaXXHOCTY, a TaKXe TeMnepaTypbl CyXoro TepMomeTpa AssA NofaepaHua
6narononyuus craga.

- Cnepyet cnepguThb 3a NoBeAEHNEM NTULIbI, KOTOPOE JOMMKHO YKa3biBaTb Ha ee
KOMQOPTHOCTD.

OcBelyeHne 6poiNnepHOro NTUYHNKA

OcBelleHne 1 TEXHONOMNA OCBELLEHMUSA (KOIMUYECTBO YacoB CBETA M TEMHOTbI, pacrpefesieHne OCBeLeHsA B TeUeHne AHs)
MOTYT BMATb Kak Ha NPOAYKTUBHOCTb, TakK 1 Ha G6narononyyve 6ponnepHoro norosnosbsA. bpoinepHoe Npon3BoaCcTBO
MMeeT MpermyLlecTBa Mpu OMnpefeneHHON NporpaMmMe CMEHbl CBETIIOFO M TEMHOTO BPEMEeHU [AHA (OeHb M HOub),
co3palolieil BHO BbIpaXKeHHble Meprofbl aKTUBHOCTM U OTAbIXa NTWUbl. Llenblii pag BaXKHbIX GpU3NONOrMYECKUX W
NMoBeAEeHUYECKMX MapaMeTPOB COOTBETCTBYIOT HOPMANbHOMY AHEBHOMY PUTMY. TakM 06pa3oMm, BblpakeHHble Nnepuogbl
CBETa 1 TEMHOTbI MO3BOMSAIOT NTULE MMETb ECTECTBEHHbBIN PUTM POCTA, PA3BUTKA 1 NMOBEAEHUS.

Mporpamma ocBelleHnA foMKHa 6bITb MPOCTON 1 BbINOAHUMON. ONTUMasbHaA NPOorpaMma OCBeLeHNA NTUYHMKA 3aBUCUT
OT MPOV3BOACTBEHHbIX GAKTOPOB KaXXLOro MOrofioBbsi U MOTPEBGHOCTEN pbiHKa B roToBoOW Mpogykuuu. Mporpamma
OCBelleHVA JoMXKHa OTBeYaTb MECTHbIM 3aKOHOAATENbHBIM Y HOPMATUBHBIM TpeboBaHMAM. [pu 3TOM CyLecTBYeT psag
TEXHONOrMyecknx TpeboBaHuii, HEOOXOAMMbIX A/1A BbIMONHEHWA NPY JIIOObIX 06CTOATENbCTBAX, KOPPEKTUPOBKA KOTOPbIX
[OMKHa OTBEYaTb NPOV3BOACTBEHHOW CneLndUKIN Kaxx[oro NoronosbA.

[Dipyras nonesHas uapopmauus

Mocobue Aviagen: OcgeweHue b6polisniepHo20
nMuyHUKa

OcBeueHne

CyLlecTByIOT YeTbipe criefytolme Hanbosee BaXKHbIX KOMMOHEHTa MPOrpaMMbl OCBELLEHNA:

+  [InntenbHOCTb CBETOBbIX MEPNOAOB — KONIMYECTBO YAaCOB CBETA M TEMHOTbI B TeYeHMe CYyTOK

« PacnpepeneHne cBeTOBbIX NEPUOAOB — Kak NepunoAbl CBETa Y TEMHOTbI pacnpefesieHbl B TeYeHne CyToK
«  [InnHa cBeTOBOW BOJIHbI - LiBET OCBELLEHMA

+  WNHTEeHnBHOCTb OCBeLeHUsA — APKOCTb CBETa

B3aumopeiicTBre 3TUX GaKTOPOB U UX BIIMSIHNE HEOBXOAUMO MPVHUMATL BO BHUMAHMWE NPU COCTaBEHNM GpoiinepHon
nporpaMmbl OcBelleHus. Hanprimep, HEKOTOpble MapameTpbl MPOV3BOACTBA (POCT, KOPMOKOHBEPCUS, OTXOA) MOryT
MeHATbCA NPV Pa3HOM pacrnpeneneHny neprogos TEMHOTbI U cBeTa. Ewle cneayeTt NOMHWTb, UTO MPU M3MEHEHUN ANUHDI
CBETOBOW BOJIHbI MEHSIETCA LIBET OCBELLEHUS.

AnnTtenbHOCTb N XapaKTep oCBeLLeHnA

Mporpamma ocBelleHUs, TPUMeHsAeMan MHOFMK 6ponepHbIMU NTULEBOAAMI B NPOLUIOM, 3aK/touanach B obecneyeHnn
MOrosIoBbl0 MPaKTUYECKU HEMPEPBLIBHOTO CBETOBOrO neprioda (A/UTENbHOTO HEMPEPBIBHOTO Mepuofa OCBelleHus
M YacoBOW Mepuof TEMHOTHI). B npolnom 6bITOBasio MHEHWE, UYTO HEMPEPbLIBHbIA MePMOL OCBELLEHUA CMOCOOCTBYET
MaKCMManbHOMy NOTPebneHno KopMa 1 BOAbI, U, CiefoBaTenbHO, 6onee MHTEHCHBHOMY POCTY. Bbino AoKasaHo, uTo
3TOT MpUHUMN He 3¢deKTrBeH. HenpepbiBHOE OCBelleHe He TONbKO CHMXaeT CKOPOCTb POCTa, HO UMeeT Takxe
oTpurLaTeNbHOE BANAHME Ha 3A0POBbE U XapaKTEPUCTUKM Bnarononyyms nTuLbl.
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CreneHb BNUAHUA NPOrpaMMbl OCBeLLeHNA Ha OpoiifiepHble NOKa3aTenu 3aBUCUT OT HECKOJTbKUX GpaKTOPOB:

+ Bpema npumeHeHMA nporpammbl: paHHee MpPYMeHeHMe MnporpaMMbl OcCBelleHua Hambonee 3deKTUBHO NO
OTHOLLEHMIO K 340POBbI0 MTULLbI.

«  Bospact 3a6oq: neprog TeMHOTbI Hanboree 6naronpuATeH B 6onee B3POCIOM CTaje.

«  Okpyxawowasa cpepa: NocnefcTBUA BbICOKOW MIOTHOCTU cofepaHna (Bbille pekoMeHAyemoro YpoBHA) OyayT
yXyAwaTbCca Npu AAUTENbHOM Mepuofe TEMHOTbl, HO Apyrue M3MeHEeHUsA, HanprMep, UCMOoMb30BaHMe NPUHLMNA
"paccBeTa-3aKkaT" MOMOXeT U36aBUTbCA OT STUX NOCNEACTBUN.

«  TexHONOrns KOPMIeHUs: BAUAHME OFPaHNYEeHHOro ppOoHTa KopmneHua byaeT yXyawaTbca npu 6onee AnMTeNbHOM
nepuoge TeMHOTbI, HO 3GPeKTUBHAA TEXHONOTMA MPOrpaMmMbl OCBelleHUA (cuctema "paccBeT - 3akaTt") MOMOXeT
136aBUTbHCA OT STUX NOCNEACTBUNA.

«  CKopOCTb pocTa NTULbI: BIMAHUE OCBeLLeHNA 3HauuTenbHee npu 6osee MHTEHCMBHOM pOCTe.

Mpy NnaHMpPoBaHUM NPOrPamMMbl OCBELLEHWA A8 6PONepPHOro NoronoBbA He06XoANMO yuecTb cneaytoLme pakTopbl:

+  Bce npymeHsemble nporpaMmbl OCBeLLEHNA AOMKHbI UCMONb30BaTh AUTENbHbIV 23-4acoBol neproA ceeta 1 1 vac
TEMHOTbI B Hauasne BblpalyuBaHuWsA - BMNIOTb A0 Bo3pacTa 7 AHel. ITo momoxeT obecneuntb 3GdeKTUBHOE pas3BuTme
rnoBeAeHNa KopmeHns NTrLbl. [NpexaeBpeMeHHoe CHXKeHVe Nepruofa oCBeLLeHA YMeHbLIaeT noTpebneHre KopmMa
1 BOAbI U 3aMefnAeT PoCT NTULb.

«  HauwvHasa c Bo3pacTta 7 gHell onTUMasbHbIi BPEMEHHOWN Nepuos TEMHOTbI COCTaBNAET OKOJO 5 yacos (4-6 yacos). MNpu
3TOM MUHVIMaNbHbIA Nepuog TEMHOTbI He [oMXeH OblTb MeHee 4 YacoB. B MPOTUBHOM Clyyae MOXET MpPOoU3oNTU
cnepymouyee:

-HapyLeHne HopmanbHOro noBefeHUA KOPMAEHUA 1 NMOEHNA NO NPUYMHE HeJoCTaTKa CHa
-HapyweHne npoayKTUBHbIX MOKa3aTenen
-YXyALeHne xapakTeprncTuk bnarononyuns

« [lporpammbl ocBeleHnAa AnsA OPOWNEPHOro MNPOU3BOACTBA [AOSKHbI BbIMOMHATL TpeboBaHWA MeCTHOro W
pervioHanbHOro 3akoHofaTebcTea U GakTUYECKNIA Nepuo TEMHOTbI JOJIXKEH YCTaHaBNNBATbCA COOTBETCTBEHHO.

«  YBenuyeHvie CBETOBOrO Nepuofa HemnocpencTBeHHO Mepes OKOHYaHVeM GpoiiepHOro NpPon3BOACTBa (Hanpumep,
[0 23 yacoB B TeuyeHue nocnefHux 3-X OHeN MPOW3BOACTBA) MOXKET MOMOYb B Mepuos OKOHYaHWA KOpMeHWA
(cozpaBas 6onee cTabunbHbI XapakTep NoTpebneHna KOpMa), a Takxe Npu oTnose (ycnokoutb nTuyy). OfHako 310
TaKkXe MOXeT MMeTb oTpuLaTelbHOe BO3eCTBME Ha KOPMOKOHBEPCUIO 1 He OTBEYaTb 3aKoHOAaTeIbHbIM NpaBuiam
NPON3BOACTBA B HEKOTOPbIX PErMOoHax.

« Mporpamma ocBeleHNs [OMKHA GbITb NPOCTON.

+  HenpepbiBHbIN NN NOYTN HEMPEPbIBHbIN Nepuop OCBELLEHNSA He ABNAETCA
ONTVMAaJIbHbIM.

«  Co3paHue nepuopa TEMHOTbI yyyluaeT pocT B 6onee nNo3gHMiA neprog,
Npoun3BOACTBA Y KOPMOKOHBEPCHUIO, CHUXKAEeT YpoBeHb 3a60NieBaHUI 11 OTX0Aa U
CTUMYNINPYET eCTeCTBEHHOE NoBeAEHME NTULbI.

«  (MakTnueckas nporpaMma ocBeLLeHUs JOoMKHa BbINONHATb Tpe6oBaHMA MECTHOIo

3aKoHofaTenbcTBa 1 6yAeT 3aBMUCETb OT NPON3BOACTBEHHbIX MapameTpoB

/ KaXK[I0ro OTAENbHOrO CTaja, a TakKe TpeboBaHMUi pbIHKa KOHEYUHON NPOAYKLMUM.

Mpw 3ToMm cnepylowmne pekomeHaaLMy CNoco6CTBYIOT yay4weHuto 6narononyuns

-— copepKaHnA U NPOAYKTUBHOCTM CTaga:

-- B Bo3pacTte 0 - 7 gHeli nTuLa nonyyaeT 23-4acoBoii Nepmog ceeta 1 1 Yyac TeMHOTbI.
-- Mocne gocTnKeHNa Bo3pacTta 7 fHel nepnos TeMHOTbI COCTaBnsAeT 4-6 yacos.

«  MHorue acnekTbl TEXHONOINM NMPON3BOACTBA BANAIOT Ha NPOrpaMmy OCBELLeHMS,
KOTOpasA MOXeT nepecMaTpuBaTbCA B 3aBUCMMOCTY OT NPOAYKTUBHbIX
nokasaresieli 6poiiiepHOro NorosoBbA.

MocTteneHHoOe nnn OAHOpa30BO€e U3MeHeHNe nNporpamMmmbl ocBeLlleHnA

BHe3anHoe M3MeHeHVe Nporpammbl OCBELEHUA (CHUXKEHME MPOAOCIKUTENbHOCTN CBETOBOFO Nepuofa) Bbi3biBaeT
Heme[neHHoe yxyALleHrie NoTpebneHna KOpMa, XMBOM MacChbl U KOPMOKOHBepPCUU. HecMOTpPA Ha TO, YTO CO BpeMeHeMm
NOronoBbe MPUBbIKAET K TaKOMY M3MeHeHUo (MeHAeT xapakTep noTpebneHusa Kopma), peKoMeHAyeTcAa OCyLecTBAATb
nocTerneHHoe M3MeHeHWe MNpPorpaMMbl OCBELEeHUA (BAUTENbHOCTb W MHTEHCUBHOCTbL). 3TO OCOGEHHO BaXXHO Mpwu
KOPOTKOM 6poliniepHOM Type. B JaHHOM NMPOW3BOACTBE Y NTULIbI MEHbLLE BPEMEHU AN MPUBbIKaHNA K BHE3arNHON CMeHe
NpOrpamMmbl OCBELLEHWS, Y CHUXKEHVE NMPOAYKTUBHbIX XapakTePUCTUK byaeT 6onee 3aMeTHbIM.

Kpome ocyuiecTBneHna NocTeneHHbIX N3MEeHEHUN CaMol MPOrpaMMbl OCBELLEHUA, TakKe PeKOMeHAyeTCA MpPOoBOAUTb
nocteneHHoe M3MeHeHMe WHTEHCMBHOCTM TEeMHOro 1 CBeTnoro nepuopos. Hanbonbliee noTpebneHne kopma B
6poinepHoM cTale HabnogaeTca HeMeANleHHO NOocC/ie BKIIOYEHUA CBETa, a TakXe B nepuon npumMepHo 3a 1 vyac go
BbIK/lOYeHMA ocBeLleHus. [prmeHeHne cnucTembl "paccBeT-3akat" (BKIOUEHVE/BbIKIOUEHVE CBETA MOCTENEHHO B TEYEHME
15-45 MWUHYT) CNOCOOGCTBYET MOCTEMEHHOMY MEPEABWKEHUIO MTULBI K KOPMYLUKaM, YTO MpefynpexpaaeT CKyumBaHue
NTWLbI U MOABNEHME CBA3AHHbIX C 3TUM TPaBM.
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I »  Ecnu BHOCATCA M3MeHeHUA B NporpaMmy OCBeLLeHUs, TO NpeAnoyYTnTeNibHee
BBOAUTb HE6ONbLLME KOPPEKTMBbI B TeYeHMne 2-3 gHell BMeCTO OJHOro
pes3Koro nsmeHeHus.

/ «  [lpumeHeHMue nporpammbl "paccBeT-3akat" AOMOJIHUTENbHO K MporpamMmme
ocBelleHNA NO3BONAET NTULE NPOCbINATbCA UK OTAbIXaTb B KOHLIE AHA
I. nocTeneHHo 1 NpefoTBpaLLaeT ee CKOrJieHne y KopmMyLiek.

Mporpamma npepbIBUCTOro OCBeLLeHUA

Mporpamma npepbIBUCTOrO OCBELLEHNS COCTOUT U3 BPEMEHHbIX OTPE3KOB, KOTOPbIE BK/OUAlOT B ceba neprioabl cBeTa u

TEMHOTbI, MOBTOPSAEMbIX B TeUeHue aHs. PazgeneHrie nepriofa TEMHOTbI Ha 2 Uiy 6onee OTPe3KOB BPEMEHU MOXKET BIUATb

Ha HeKoTOpble NapameTpbl 6poiiepHOro NPor3BOACTBRA:

« bonee Bbicokas yboiHas xnBasa Macca 1 60MbLWWIA BbIXOZ FPYAHOM MbILLLibI

«  YBennueHune akTMBHOCTY OPOMNEPHOro CTafa B pe3ynbTate CTabUIbHON CMEHbI MePUOLOB OCBELLEHUS U TEMHOTbI
CNOCO6CTBYIOT YNYULLIEHWIO KAUecTBa TYLUKU W MOBbILIEHWIO KPeNoCTN HOP

anI NMPYMEHEHNN NPOrpamMmmbl MPEPbIBUCTOro OCBELLEHNA HeO6XO,E|,VIMO, YTOObI OHa Oblfla KaK MOXKHO npouwe nnpaktTnyHee
ANA BbIMNOJIHEHUA N, COMTAaCHO pekoMeHAaunAam, MMeTb MUHUMYM OOWH OTPEe30K 4-yacoBoro nepuoga TEMHOTLI. Takne
nporpamMmmbl OCBeLLEHNA OOTIKHbI OTBE€YaTb MECTHOMY U PermoHasibHOMY 3aKOHOL4ATENbCTBY.

anI nporpamMmme npepbiBUCTOro OCBELWEHNA pekomMmeHayeTCA obecneunTb ONTUMasbHbIN CI)pOHT KOpMNeHnA " noeHunA.
Takxxe moxeT I'IOTp96OBaTbCﬂ 3anlaHNpPOBaTb CBETOBblE Mepunobl B pPa3HbIX NTUYHUKaX X03ANCTBA TaK, 4Tobbl He
AOoNyCTUTb HapyLlUeHnA CTabunbHOro Hanopa BOAbl B CMCTEME NMOEHUA.

I + Mporpamma npepbIBUCTOro o0cBeLEeHUA AOMKHa ObITb MPOCTON.
« [lporpamma npepbIBUCTOrO OCBELLEHNA [OKHA COOTBETCTBOBATb MECTHOMY
3aKoHoOAaTeNbCTBY.
/ + [lporpamma npepbIBUCTOrO OCBELLEHNA [OMKHA MMETb 4-X YacoBOI Nepuop,
HenpepbIBHOW TEMHOTbI.
L

«  [py nporpamme NpepbIBUCTOr0 OCBELLEHUA PEKOMEHAYeTCs obecneunTb
ONTUManbHbIN GPOHT KOPMIEHUA N NOEHUA.

CopfleprkaHue NOronoBbs B }KapKoe BpeMs roga

anI BbICOKOMN Temnepatype U Npn orpaHNYeHM BO3MOXHOCTU KOHTPONA MUKPOKIMMaTa (Hanpmmep, B MTUYHMKaX
OTKPbITOro Tvna) nepnon BbIKAKOYEHNA WNCKYCCTBEHHOIO CBe€Ta AOJIKeH obecneunBaTtb MaKCMMasbHbIl KOMCI)OpT
norosioBbA. Hanpvlmep, MOXHO Y6VIpaTb KOPM B CaMOe€ XapKoe BpeMA AHA N BK/OYaTb CBET B NTUYHNKE B HOYHOE BpeMA,
YTO NMNO3BONUT NTULE I'IOTpe6J'IﬂTb KOpM B 6onee npoxnagHoe BpemMa CyTOK.

B HouHOe Bpemsa Heob6xo[MMOo 06ecneunTb NOroNoBb MUHUMYM 4 Yaca HEMpPEepPbIBHOW TEMHOTbI.

o B KapkKoe BpemsaA roga nim B NTUYHNKaX OTKPbITOro Tina nepunop
NCKYCCTBEHHOI0 OoCBeLWeHNA MOXXHO MNJIaHNPOBaTb TaKUM 06pa30M, YTOODI
obecneuntb MaKCUMasbHbIN KOM¢OpT nTuybl.
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LiBeT n nCTOYHUK CcBeTa

B 6poiinepHOM NPOn3BOACTBE MPUMEHAETCA HECKONBbKO TUMOB laMn. CamMbIMy PacnpoCTPaHEHHbIMY TUMaMU OCBELLEHNA

ABMAIOTCA NlamMMbl HaKanvBaHuA, GnoopecueHTHble namnbl unv CUI.

- Jlamnbl HakanuBaHuAa obecneyrBaioT 3G GEKTUBHDBIV CNEKTPaNbHbIN AXaMNa3oH, HO SHepreTnyeckn HeahHeKTUBHDI.

«  OnioopecueHTHble namnbl 6onee 3bGEKTUBHBI, YeM Namrbl HaKalVMBaHWA, HO CO BPEMEHEM TYCKHeloT 1 TpebytoT
3aMeHbl.

«  Jlamnbl CUA (cBeTom3nyvaowmii agnoa) 3pPeKTUBHbI 1 MMEIT pasHbii LBeT. HayanbHasa CTOMMOCTb 3TOro Tuna
OCBELLEHVA BbICOKA, HO JTaMMbl C/1y>KaT HAMHOIO JOJbLUE, YeM SlaMMbl APYrUX TUMOB.

B AaHHbI/ MOMEHT HeT loKa3aTeNnbCTBa TOFO, YTO TUM OCBELUEHUA BAMAET Ha MPOAYKTUBHOCTb GPOIASIEPHOrO NOrosioBbA.

Mpwv 3TOM ecTb pAp GaKTOPOB, KOTOPbIA HEOOXOAVMO YUMTbIBaTb NPU BbiGOpeE TUMa fnamn.

«  OcBeLleHMe JONMKHO ObITb paBHOMEPHbIM Ha BCe NIOLWaAN NTUYHKKA U ncnpaBHbIM. He pekomeHayeTcsa npnobpeTatb
namnbl CU[ pomaluHero Tvna gna yCTaHOBKM B MTUYHMKAX, TaK Kak OHU MMeLOT 6osiee HM3Koe KauecTBo.

«  OcBeLleHne fOMKHO ObITb PaBHOMEPHbIM Ha BCe NIOLaAn NTUYHKKa 1 ncnpaBHbIM. He pekomeHayeTca npnobpeTatb
namnbl CUJ fomallHero Tuna Ana yCTaHOBKY B MTUYHMKAX, TaK Kak OHU MMeloT 6osiee HM3KOe KauecTBO 1 He Co3[aHbl
OnA ocBelleHNa 6poinepHoro NTMYHMKa. Kpome TOro, CBETOBOM CMeKTP, MPOU3BOAVMBIA AaHHbIMK namnamu,
HeAOCTaTOYHO WNPOK AnA NTuubl. [pon3BoaMTeny namn MMeT cneuuanbHylo NPOAYKUMIO ANA OCBelleHnA
NTUYHNKOB.

«  bpownnepHasa nTuua BUAMT MepLaHne namnbl Npu YactoTte Huxe 180 . PekomeHayeTca NpUMeHATb, €C/I BO3MOXKHO,
Namnbl € BbICOKOW YacToTow (> 200 1) 1 3aMeHATb NeperopesLUne MO HEOOXOANMOCTI. ITO CHUXKAET UM HE AOMNYCKaeT
MepLiaH1e nambl, KOTOPOE MOXET MMETb HeraTUBHbIN 3bGeKT Ha Gnarononyumne NTULbI U BANATL Ha ee NoBeAeHNe.

« [Masa NTnubl UMeloT 6oree BbICOKYIO YYBCTBUTENIbBHOCTb, YEM YesloBeYecKne rnasa u BUAAT CBeT 6onee WMpoKoro
BOJIHOBOIO CrekTpa. [103TOMY MHTEHCMBHOCTb OCBELUeHWA, BUAMMAA MTULEN, MOXET OblTb Bbllle, Yem BuUAMMas
yenoBeKoM, MK onpegensaemas NOKCMeTpoMm. MNpy M3MepeHUn MHTEHCUBHOCTM CBeTa B MTUYHMKE HeOobXoaMMOo
ybefmTbca, UYTo 3Ta MHTEHCMBHOCTb M3MepsaeTca B eguHuuax Gallilux (cnekTp u MHTEHCUMBHOCTb CBETa, KOTOPYIO
BMAWUT NTULLA), @ HE B eAUHMLAX HOPMAJIbHbIX JIOKCOB (CMEKTP M MHTEHCMBHOCTb CBETa, KOTOPYIO BUAWT YenoBeK).
JiokcmeTpobl ¢ eanHmamm Gallilux umetoTca B npogarke, HO MOXHO MPUMEHATD U 0ObIYHBIN TIOKCMETP OJHOBPEMEHHO
¢ Tabnmuamm npeobpaszoBaHma Nokcos B Gallilux, KoTopble HAXOAATCA B MHCTPYKLMAX K HEMY.

Mpw cpaBHEHUN AANHBI BOSIHbI MOHOXPOMATUUYECKOro CBeTa Npu OAUHAKOBOW MHTEHCMBHOCTU GPONIEPHbIV POCT Bbille
npv AfviHe BOJHbI, paBHOM 415-560 HM (MexXay GrOoneToBbIM U 3eneHbIM), YeM MPY ASIVHE BOJSIHbI > 635 HM (KpacHbI
[Vanas3oH) Unu Npu CBeTe LIMPOKOro cnekTpa (6enbii).

+  He cywecTtByeT floKa3aTenbCTBa TOrO, YTO UCTOYHUK CBETa BAUAET Ha
NPOAYKTMBHOCTb CTaja.
/ +  LiBeToBOI AMana3oH oT pMONETOBOrO 10 3eJIEHOr0 MOXET UMEeTb
NoNoXuUTenbHbIi 3pdeKT Ha POCT NTULIbI.

MHTEeHCMBHOCTb OCBeLeHnA

NHTEeHCMBHOCTb CBETa OnpefenAaeTca MeCTHbIM 3aKOHOAATEIbCTBOM, NMPW 3TOM MHTEHCUBHOCTb ocBelleHnsa 30-40 niokc B
Bo3pacTe 0-7 gHel 1 5-10 NIIOKC, HaumHas ¢ 7 gHel, ABNSTCA Hanbonee 3pPeKTVBHbIMU A1 MaKCMaIbHOro NoTpebneHus
Kopma n pocTa (Puc. 6.22).

Puc. 6.22: Mpumep nHTEHCMBHOCTU OcBelleHra 10 nokc (poTo cnesa) 1 30 nokc (poTo crnpasa)
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Hu3Kaa MHTEHCUMBHOCTb OCBELLEHUA BO BPEMA CBETOBOIO AHA (HMXKe 5 JIIOKC) MMeeT HebnaronpuaTHOe BANAHME Ha OTXO4,

KOPMOKOHBEPCHIO 1 POCT NTMLbl. HN3KaA MHTEHCMBHOCTb OCBELLEHNA MOXET TakKe Bbi3blBaTb CriefyloLyee:

+  HapyweHune pa3BuTtua rnas

+  YBennyeHue NoBpexAeHN NogyLuek Hor

«  CHwKeHue akTMBHOCTW U HapyLUeHne eCTeCTBEHHOro NoBefeHnA (KynaHue B Nbiv 1 T.4.)

«  C6oi dpusmMonornyeckoro putma opraHvMama nATuLbl, T.K. NTALA He YyBCTBYET PasHULbl MeXAY AHEBHbIM Y HOYHbIM
BpemeHeMm

[ns co3paHna Nnepnoga TEeMHOTbI UHTEHCMBHOCTb CBETA AO/MKHA COCTaBNATb MeHee 0.4 floKC. B TeueHne neprona TeMHOTbI
Heo6xoArMMO, YTOObl CBET He nonagan B MNTUYHVK Yepes NPUTOUYHblE GOPTOUKM, BEHTUNSLMOHHBIE U LBEPHbIE MPOEMDI.
Heob6xoanmo npoBoanTb perynspHyto NpoBepKy 3GPeKTUBHOCTN CBETOM3OAALUN NTUYHMKA. [INA 3TOro MOXHO BCTaTb B
LieHTpe NTUYHMKA U BbIKIIOUUTb CBET. YTeuKun cBeTa 6yayT Npu STOM XOPOLUO BUAHbI.

MNHTEHCMBHOCTb OCBELIEeHMsI [LOJSIKHA ObiTb OLHOPOAHON Ha BCEW MowWwaan NTWYHMKA (OTpakawuwue pednekTopbl,
YCTaHOBJIEHHbIE Haf laMMamMu, MOTyT CrocobCTBOBaTh Gosiee paBHOMEPHOMY pacnpeaesieHunio ceeTa). JllokemeTp (nprbop
ONA U3MEPEHUA UHTEHCUBHOCTY CBETA) ABNSAETCA HELOPOrvIM, HO BaXKHbIM NPYOGOPOM AN NPOBEPKU ONTUMANbHOCTH
WNHTEHCUBHOCTUN OCBELLEHNA.

| . Ob6ecneyubTe NHTEHCUBHOCTb OcBelleHus 30-40 NIOKC [0 Bo3pacTa 7 AHel.
3aTeM NHTEHCMBHOCTb OCBeLLeHUs AoMmKHa 6b1Tb 5-10 nokc. CnepyinTe
pervoHasnbHbIM 3aKoHOAATEIbHbIM HOPMaM.
/ « B nepuop TeMHOTbl NHTEHCMBHOCTb CBETa He Ao/MKHa npeBbiwaTtb 0.4 NIOKC.
«  Y6eputecb B paBHOMEPHOCTU OCBELLEHUA BO BCEM NTUYHMKE, He floNycKalTe

— NMPOHUKHOBEHUNA YJINYHOIO CBeTa.
| . anMEHHVITe JIIOKCMETP AnAa noareBepKaeHnA NHTEHCUBHOCTU OCBeLUeHnA.
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CMNPABOYHUK MO BbIPALLMBAHWUIO BPOMJIEPOB ROSS: MTUYHWUK 1 MUKPOKAUMAT

MopcTunka

Bbl6Op NOACTMIOUHOrO MaTepuana 3aBUCUT OT reorpadpryeckoro PervoHa, SKOHOMUYECKMX NPeanocbiiok 1 Hanu4ua
NOACTUNOYHOTO Cbipbs. Tabnuua 6.3 AeMOHCTPUPYET NPeUMyLLecTBa U HEJOCTATKN PA3fIMUHbIX TUMOB NMOACTUIOYHOTO

marepuana.

Tabnuua 6.3: MNpenmyLlecTBa 1 HeAOCTaTKM Pa3NIMYHbIX TUMOB NOACTUIOYHOrO MaTeprana ansa NTuubl.

MopcTnnoyHbIn maTepuran

MpenmyuiectBa/HepoCTaTKN

CocHoBas CTPyXKa 1 onuikun

MaTelean, KOTOpPOMY OTAalOT npeanoyvteHne BO MHOTMX pernoHax mmpa.
OrpaHquHHaﬂ OOCTYNHOCTb A CTOMMOCTb.

CTpy»KKa 1 ONWIKy fepeBbes
TBEPAbIX MOPOA

Yacto nmeet BbICOKYHO BJIa’>KHOCTb.
I'Ip|/| HenpaBWibHOM XpPaHEHUN MaTepKnan NogBepKeH pa3BUTUIO 60ﬂe3HeTBOpHOI7I nneceHwn.

LLlera COCHOBBIX 11 TBEPAbIX MOPOA
nepe.a

C yCrnexom ncnoJsibsyetcd BO MHOIMX permoHax.
I'Ipm MOBbILUIEHHOW BNa>KHOCTW MOET BbI3blBaTb noBpeXxaeHmto NoBepxXHOCTN prp,HOIZ
MbILILbI.

Kopa cocHOBbIX 1 TBepAbIX MOPOA,
nepesa

[Moxo»ka no KayecTBY Ha onuiku nnu weny B CNocobHOCTY yoep»xvBaTb Biary.
npe,ﬂ,l‘IOLITVITeJ'IbHO MCNob30BaTb YaCTULbl COEAHEro pa3mMmepa.

Prcosas wenyxa

XopoLwnii MOACTUNOYHBIV MaTepuran Npw HaMYMU NCTOUYHMKA 1 MPUEMSIEMOI CTOMMOCTH.
Monogble ubinaATa UMEIT TEHAEHLMIO NoefaTb 3TOT MaTepurar.
Mnoxo yaepxmBaeT Bnary.

ApaxucoBas Lenyxa

Hepoporoi MoACcTMNOYHbIN MaTepuan B perroHax BblpalyBaHysA apaxuca.

VIMeeT TeHAEHLMIO K YNISIOTHEHWIO U CIEXIBAHWIO, HO 3Ta Npobiema peLlaeTcs LOBOSIbHO
npocro.

Matepuan noaBep>KeH pa3BUTUIO MIECEHN U PUCKY acneprunésa.

Bb1510 3aMeueHo NprcyTCTBUE NECTULMIOB.

LLlenyxa Kokoca

Hepoporom noacTUnoUHbIN MaTepran B pervMoHax BblpalliBaHUA KOKOCOB.
MmeeT TeHAEHLMIO K YNNOTHEHNIO U CNIEXKMBAHUIO, HO 3Ta Mpobiema peLuaeTcsa JOBOSIbHO
npocTo.

Mecok

Mo>XeT NCnonb30BaTbCA B 3aCyLLINBBIX PETMOHAX Ha BETOHHOM Mony.

Mpu 136bITOYHON FyGUHE 3aTPYAHAET ABUXEHWE MTULLbI.

TpebyeT 3pdEKTUBHON TEXHONOMUN MPUMEHEHMS.

TpynAHee noafepu1BaTb TemMnepaTtypy nona B 6pyfepHbIii Nepuog Npu XONOAHON MOrofe.
TpebyeT 6onee ANMTENbHOrO BPEMEHY 1 MPUMEHEHWA BEHTUAALUM ANA CYWKN A0 NpUbbITUA
UbINAAT.

[pobneHble CTePXKHU KYKYPY3HbIX
noyaTKoB

OrpaHNYeHHbIN NCTOYHUK.
Mo>keT BbI3blBaTb MOBPEXAEHNE MOBEPXHOCTM FPYLHO MbILULIbI.

Py6neHas conoma nnu pybneHoe
CeHo

TeHAEHUMA K CEXUBaHMIO.

Puck pa3Butna nneceHu.

Hanbonee adpdpeKkTMBHO 1cnonb3oBaThb B Nponopumn 50/50 ¢ peBeCHOM CTPYKKOM.
[nuTenbHbI NePUOA Pa3NoXKeHNA.

[paHynbl N3 conombl

Bonee BbicOKas CNOCOGHOCTb yAEPXKMBATb Bary no CPaBHEHMIO C APEBECHbBIMY OMUIIKaMU.
VIMeeT MeHbLLYIO TEHAEHLMIO K CIIEXKMBAHNIO, YEM OTSIKN.

Py6neHas 6ymara

TpynHO noafep»K1BaTb Ka4eCTBO BO BIIaXKHbIX YCNOBUAX.

TeHAeHUMA K CliexXmBaHMIo Npy 6onee KPyMHbIX YacTuLax.

MprIMeHeHVe TOHKOTO C0A JPEBECHON CTPYXKKIN Ha MOBEPXHOCTY BYMaKHOW MOACTUIIKMA
CHUXKAET CNIeXMBaHMe.

XvMnyeckn o6paboTaHHble rpaHybl
COMOMbI

Heo6xo,c|,|/|M0 NCcnoJsib30BaTb B COOTBETCTBUN C UHCTPYKLUAMU N3rOTOBUTENA.

TopdsaHom Mox

MoxeT NPUMEHATbCA C YCNEXOM.

JIbHAHaA conoma

Huv3kan nogBepXeHHOCTb CNEXMBAHWIO.
OTcyTCTBUE MbIIN.
Xopolumne abcopbupytoLne KauecTsa.

nOBTOpHOE MCnosb3oBaHne
noacTUNKn

He pekomeHzyeTcs K MprYiMeHeHuo.
BbICOKMI pUCK 6aKTepManbHOrO 3apaxeHus.
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He3aBncumo OT BbIGpaHHOro TUMa matepuana Ana NOACTUIIKK, NMPUMeHAeMOol B GPONepHOM NTUYHUKE, NMOACTUIIKA
XOPOLLEro KayecTBa JOMKHa UMEeTb creflytoLlye XapakTepPUCTUKN:

+  Bblcokyto abcopbupytoLyio cnocobHOCTb

- buopasznaraemocTtb

«  KomdopTHOCTb AN NTuLibl

+  Hu3koe copep<aHue nbinu

«  CBobogay oT Bo36yauTenei 3abonesaHuii

«  CrabunbHbii 1 6M06e30MaCHbIN NCTOYHUK

MaTepurian noACTUNKM AOMKeH obecneyrBaTb BO3MOXHOCTb MbITbA 6ETOHHbIX MOSOB, 4TO OyAeT cnocobcTBoBaTL 6onee
3¢ dekTnBHOM 6no3awmTe. NpUMeHeHne 3eMAHbIX MONIOB He peKoMeHyeTCA.

Hr3koe KauecTBO NOACTUNKY ABNAETCA OQHOW U3 OCHOBHbIX NMPUYNH BO3HUKHOBEHWS NojofepmaTmTta. Tak Kak OCHOBHas
npuuynHa MNopofepMaTTa - 3TO BfaXKHAsA CeXaBLUasacA MOACTUIIKA, ANA KOHTPONA BAXHOCTV B MTUUYHMKE BaXXHO
MOAAEPXKMBATb OMNTUMAsbHYIO BEHTUAALUMIO. [OJ0AEPMATUT ABMAETCA MPUUMHON CHUXKEHUA KauecTBa TYLKKU, NOSTOMY
ero cfiegyeT KOHTPONMPOBaTb U OMNPEeAenaTb MOMEHT, KOTAa HY>KHO [06aBnATb MOACTUNOUHBIA MaTepuan. Puc. 6.23
LAEMOHCTPUPYET OCHOBHbIE MPUUMUHbBI CHUMKEHMWA KauecTBa NOACTUMKN.

Puc. 6.23: [TpnunHbl CHUXKEHNA KayecTBa NOACTUNIKU

PauvoH, nmerowmin

HeynosnergoputencHan BbICOKOE cofiepaHie conu

TeXHoNnorma MMKPoKn1Mmata

HekauecTBeHHbIN
NOACTUIIOYHbIN maTepunan

TexHonorusa UK HenpasubHas

noeHwuA KaquTBé. 1 TONLWMHa

NOACTUIIKN I SHTepUT

BCieACTBME 6ONe3Hn

Bbicokas nnoTHOCTb
cofiepaHus

Hn3KkoKayecTBeHHble

Hun3koe KauecTs
3KOE KadecTso KMpPbl B paLnoHe

BO/bl

[MoBTOpPHOE Ncnosib3oBaHMe NOACTUNKN

Aviagen He peKkomeHAyeT MOBTOPHOE WCMOb30BaHWe MOACTUIKM. HecMoTpsA Ha TO, YTO MOBTOPHOE WCMONb30BaHUe
NOACTWAKN Npeablaywero ctaga B crefyowem CTafe ABNAETCA HeyAOBEeTBOPUTENbHON NPaKTUKOW, B HEKOTOPbIX
pervioHax 3T0 Hen3BeXXHO MO MPUUYMHE OrPAHMUYEHHOTO UCTOYHMKA MMM BbICOKOM LieHbl Ha MOACTWUIOYHBIA MaTepuan.
Ecnv nNoBTOpHOE MCMoJSib30BaHNE MOACTUMKA HEN3BEXKHO, 3TO HEOOXOAMMO OCYLLECTBAATb C XOPOLWMM MOHMMaHUEM
TEXHONOMMWN MPOU3BOACTBA /15 TOrO, UTOObI He JOMYCTUTb CHUMXEHUA NPOAYKTUBHOCTN Noronosbsa. OgHUM U3 Hanbornee
4acTo MCMNonb3yemblX CnocoboB 06PabOTKM MCMONb30BaHHOW MOACTUNKM ANA MOBTOPHOIO MPUMEHEHUA ABNAeTCA
ee KOMMOCTUPOBaHMe nocne yknaaku ee B "Banku" B NTuyHuKe. ONTUManbHoe NpMMeEHeHre 3TOro MeTofa ABNAeTCA
TPYLAHOW 3afjayel, BbINMOMHATb KOTOPYHO HYXHO C OCTOPOXHOCTbI0. [1pr 3TOM fonKHa 6bITb Takke pa3paboTaHa MeToaMKa
N3MEepPEHNA BNAaXXHOCTU U COJEPKaHWA B MOACTUIIKe BO3OyauTenein 3abonesaHunin n 4pyrvix BpefoHOCHbIX OPraH1M3MOB.

Mpy KOMNOCTUPOBaAHWUY NMOACTUIKA HEOOXOAMMO YunTbIBaTb Criegytolmne GakTopbl:
- O6bem NnoAcTUIIKK

+  YrnepopHoe cofepkaHue

«  CopepaHue a3oTa

«  CooTHoleHwue yrnepoga 1 a3ota

«  Copep»aHue Boabl
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Dlpyraa nonesxas nndopmauma

Moco6ue Aviagen: O6pabomka noemopHo
— ucnosnb3yemou No0CMusIKu

. Ob6ecneunTb CyXxoe TenJioe NoKpbiTe nosia B NTUYHNKE, NCNONb3yA
ONTNMAJIbHbIN 06beM noaCTUIOYHOro MmaTepuasia BbiICOKOro Ka4yecrtBa.

‘ «  U36eratb npobnem KopmneHus, BeayLmxX K yXyALWEHNIO KauecTBa NOACTUNKM.

«  Ob6ecneunTb ONTMMasnbHYI0 BEHTUNALMIO ANA YAAeHUA N36bITOYHON

BNAXKHOCTW.

/ «  Martepuan NogCTWIKMN JOMKeH 6bITb IMIPOCKOMUYHBIM, YUACTbIM U He

coaepKaTb Nbiin.

«  TMopcTuNouUHbI MaTepuan JOmKeH 6bITb U3 CTabMNbHOIO HageXHOro
VNCTOYHNMKA 1 JOKEH MMETb HU3KYI0 CTOMMOCTb.

«  Wcnonb3oBaTb CBEXYIO MOACTWIKY AJis KaXKA0ro 6porinepHoro Typa ans Toro,
YTOObI N36€XKaTb NEPEKPECTHOro 3aparkeHusl.

«  CKknap gns xpaHeHusA NOACTUNKIN AOMKEH ObITb N30/IMPOBAH OT BO34eNCTBUA
NOroAHbIX YC/IOBUI, @ TaKXKe OT MPOHUKHOBEHVA ANKON NTULbI U FPbI3YHOB.

MNMnoTHOCTb copepKaHus

MnoTHOCTb 6GpPONNEPHOro MOronoBbA MPUHUMAETCA COMTACHO SKOHOMMUYECKMM MpeAnochblikam, a Takxe
pervioHanbHOMY 3aKoHOAaTeNbCTBY. [MMOTHOCTb cofepaHWA BAMAET Ha XapakKTepucTuku 6Grnarononyuus,
6polinepHyIo NPOAYKTUBHOCTb, O4HOPOAHOCTb N KAYeCTBO KOHEYHOW NPOAYKLMN.

M36bITOYHas MNOTHOCTb MOrosIoBbA yBennmymBaeT 3aBNCUMOCTb 6p0|7mepH0|71 ATnUbl OT MUKPOKNMaTa, CHUXaeT
300pPOBbE N 6narononque NTNUbI, a TakXe I'Ipl/l6bIJ'IbHOCTb nponsBoAacTBa.

KauecTBo NTMYHMKA 1 cucTema KOHTPOJ1IA MUKPOKTIMMaTa onpefenAatoT ONTUMalbHYIO MIIOTHOCTb CcogepKaHUA. Ecnn
NNOTHOCTb H606XO,D,I/IMO YBENNYUTD, TO TaKXKe cnefyeT yBeJInYnTb PEXXNUM BEHTUNALNN, d)pOHT KOpPpMNeHNA N NOeHnA.

Mnowagb nona, Tpebyemas gna Kaxgon NT1Lbl, 3aBUCKT OT criefytowmx GakTopos:
«  Y6oIHasA XnBaA Macca 1 Bo3pacT 3abos

«  Knumart n ce3oH roga

«  Tvn NTMYHUKaA 1 cucTema 060pyHOBaHUA, OCOOEHHO, BEHTUNALNM

+  PervioHanbHoe 3aKoHOZATENbCTBO

«  TpeboBaHus, NpeabsBAsemMble K KaueCcTBy KOHEUHOI MpoayKLumn

B HekoTOpblXx pervioHax mMupa 3akoHOAATeNbCTBO, onpefenAiliee MAOTHOCTb Mocafku OpolnnepHoro crtaga,
NPOCTO 3ajjaeT 3HauyeHne Kr/M. Mprmepom aBnsAeTca obpasel; peKoMeHJaLui, NPUHATLIX BHYTpK EBponeiickoro
CoobulecTBa.

B EBponeiickom Coto3e NNOTHOCTb COflepKaHnsA OCHOBaHa Ha [InpekTuae o 6narononyynmy 6poiifepHOro norosioBbs
EC (2007):

o 33 Kr/Munm

« 39 Kkr/m? npu 6onee CTpornx cTaHAapTax unm

« 42 kr/m* npu ele 6onee BbICOKNX CTaHAAPTax, cobnofaeMblx 6onee AnuTenbHoe Bpemsa

B KauecTBe afnbTepHaTUBbI NPUMEHSAIOTCA PeKoMeHAauUMu, MPYHUMaoLLME B PacYeT YMCI0 FO0B B NTUYHKKE Y Maccy
NTUUbI Ha Nowaam nona. Mpumepom anaTCA pekomeHgaumm HaunoHanbHoro coseta ntuuesoacTea CLUA (2010):
«  Hwxe 4.5 ¢ (2.04 Kr) makcMManbHas NNOTHOCTb COAepPKaHnA cocTaBnaeT 6.5 ¢/dyT? (32 Kr/m?)

«  4.5-5.5 ¢ (2.04-2.49 Kr) MaKcManbHasA MIOTHOCTb CoflepKaHnsA cocTaBnAeT 7.5 ¢/dyT? (37 Kr/m?)

«  (Csblwe 5.5 ¢ (2.49 Kr) MakcMMasibHas MOTHOCTb COAePXKaHWA cocTaBnseT 8.5 ¢p/dyT? (42 kr/m?)

Mpun 3TOM HeobxoAMMO y6eanTbCA, UTO perroHanbHOe 3aKOHOAATENbCTBO, Kacaloweecs MAOTHOCTY CofepKaHus
6poinepoB, CTPOro BbIMOHAETCS.

CraHpapTbl obuiero 6naronosyuna ctafga BKAOUAOT TPeOGOBaHUA K OMTVMaIbHOMY KOMMYeCTBY KOPMa ¥ BOAbI,
noafep»KaHuio onTManbHOro MUKPOK/MMAaTa B MTUYHMKE, a TaKXKe MUHUMAIbHOMY YMCIy Cllydaes NoaoAepmMaTmTa
B cTaje.
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MnoTHOCTb cofieprKaHuA B >KapKoMm Knvmare

B >kapKux ycnoBmax pacuyeTHas MAOTHOCTb CTaja OyAeT 3aBMCETb OT BHELIHeN TemnepaTypbl Y BAaXKHOCTW BO3Ayxa.
Heo6xoanmo npv 3TomM NpUHMMaTh B pacyeT TUM NTUYHUKA U TEXHUYECKME XapaKTePUCTUKN 06opyaoBaHNUA.

MpriMepHas NIIOTHOCTb CTafa AJf1A »>KapKoro Knmmata NprBOANTCA HIXKe.

B NTMYHMKax C KOHTPOAMPYEMbIM MUKPOKINMATOM:
«  MakcumyMm 30 KI/M> NP1 OKOHUYaHUV NPOU3BOACTBA

B NTMYHMKax OTKPLITOro Tna ¢ MMHMMasbHbIM KOHTPOMIEM MUKPOKMMaTa:
«  Makcumym 20-25 Kr/M® Npy OKOHYaHUM NPOV3BOACTBA
- BCamoe XapKoe BpeMs roaa Makcumym 16-18 kr/m>

B nTnyHukax OTKPbITOro Tna nNpun OTCYyTCTBUN KOHTPONIA MUKPOKTMMaTa:
. He peKkoMeHAyeTCA BblpalBaTb 6p0|7|nepOB CBblwWwe 3 Kr

‘ «  PaccuuTaiiTe NMOTHOCTb NOCAAKMN COMNAacHO BO3PACTy COAEPKaHUsA 1
y60IiHOW XMnBOW Macce.
«  TMpwn pacyete NNOTHOCTU NPUHUMalTe BO BHUMaHMeE KNMMaT 1 cuctemy
060pyAoBaHMA NTUYHMKA.
/ +  YMeHbLWUTE NIOTHOCTb NOCAfKN, €CAIN HET BO3MOXKHOCTM CO6noaTh
HOPMaTMBHYIO TeMNepaTypy B NTUYHMKE B XKapKoe Bpems roga.
—— «  OTperynupyiite BEHTUNALMIO, GPOHT KOPMJIEHMA 1 MOEHUA NpU
‘ yBenuMYeHny NJIOTHOCTM CcTaja.

d C06n|o,qa|7|Te MeCTHOe 3aKOHOAaTeNbCTBO, Kacallleeca KauecTBa KOHEYHOMN
npoaykuun.
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CNPABOYHUK NO BbIPALLMBAHUIO BPOMJTIEPOB ROSS: KOHTPOsb MPOAYKTUBHbIX MOKa3aTesen

Pasgen 7 - KOHTpOsb XXMBOW MacCbl 1 OQHOPOAHOCTN
NPOAYKTMBHbIX NOKa3aTenem

Uenb

OueHKa NpoAyKTVBHbIX MOKa3aTesiel MorosioBbA C MOMOLLbIO PEryfaspHOro B3BeLUBaHNA NTULbI M CPaBHEHNA pe3ybTaToB
C HOPMaTVBHbIMY MOKa3aTenaMmn ana obecrneyeHns 3afjaHHoONM crneurduKaLmm KOHeYHON NPOYKLNN.

MpuHUMnbI

MprbbINbHOCTL NPOU3BOACTBA 3aBUCUT OT TOFO, HACKOJNIbKO NMOJTyYeHHan TyLlKa OTBeYaeT 3afjaHHoW cneuyundukaumm. Ana
3TOro Heob6xoAMMO, UTOObI POCT NTULLI ObIT NPeAcKasyeMblM U OfHOPOAHbIM.

TexHonorusA BblpaliMBaHWs 3aBMCMT OT MOHUMAHWA MPOLUON, HACTOAWEN W NPUMepHOl Oyaylleil NPoAyKTVBHOCTY
6poinepHOro cTaga. To MOHUMAHNE, @ TaKXKe CIefyioLL/e N3 HEro NPOV3BOACTBEHHbIE PELLEHNS, AOMXKHbI OCHOBbIBATHCA
Ha TOYHOM VI3MEPEHVN 1N KOHTPOJE XKMBOW Macchbl.

MNpeackasyemocTb XKNBOM MacCbl

TouHaa HPopMaLMA 0 XKMBOW Macce 1 KoapduLmeHTe ogHopoaHocTH (CV%) AnA KaxKAoro ctafja HeobxoArMa, B NepByio
ouepefb, ANA NNaHWPOBaHNA Bo3pacTa 3ab0f, a Takxe ANA obecneyeHnA MakCMManbHOro CobNoAeHNA HOPMATUBHONM
yOONHOW »KNBOWM Macchbl.

Tabnuua 7.1 4EMOHCTPMPYET MUHUMANIbHOE KOJIMYECTBO FOI0B MTHULbl, HEOOXOAUMOE A1l KOHTPONbHOrO B3BELWVBAHMA C
Liefibto nosyyeHms 6onee TOYHOrO U HAZEXHOIO pacyeTa »KMBOW MACcChl B CTafax C Pa3HO OfHOPOLAHOCTbIO.

PekomeHpyeTcAa B3BewWMBaTb NTVLY MUHMMYM pa3 B Hegento. [py 3Tom bonee yacToe B3BelUViBaHME MPEAOCTaBUT elle
60nee [OCTOBEPHYIO VMHPOPMALMIO U MO3BOSIMT TOYHEE PACCUUTATb OKOHYATENbHYIO >KMBYIO MacCy U OOHOPOAHOCTb.
Mo mepe yckopeHWs pocTa MTWLbl U YMEHbLUEHWs BO3pacTa OKOHYaHWA MPOU3BOACTBA MPOrHO3MPOBaHME AUHAMUKA
Pa3BUTKA XKNBOW MACcCbl 3a4acTyto TpebyeT B3BeLIVIBAaHUA ABaXKAbl B HeLeNo.

TOYHbIN pacyeT XKUBOWM MAcChl CTafa B KOHLLE NPOU3BOACTBEHHOrO LMKIIA TpebyeT B3BELWBaHNA GOMbLIOrO YMcia NTuLbl
(100 ronos unu 6onee B 3aBUCUMOCTU OT CV%) C perynapHbIMW MHTEPBaNaMu 65vXKe K OKOHYaHWI0 MPoM3BOACTBa (B
nocnepgHue 2-3 gHs).

Ta6nuua 7.1: MMHMManbHOE YNC0 rofoB NTULbI KOHTPOIbHOIO 06pasua AnsA NosyYeHra TOYHOro pacyeTa XM1BOW MacChl
COrnacHoO OJHOPOAHOCTM CTaja:

OpHopoaHOCTb cTapa+ Yucno B3BeLEHHbIX rONOB++
Bbicokas ogHopogHocTb (CV% = 8) 61

CpepHasa ogHopoaHocTb (CV% = 10) 96

Hu3kaa ogHopopHocTb (CV% = 12) 138

+ coenacHo nokazamesnio KodpguyueHma o0HopodHocmu (CV%; m.e. cmaHOapmHoe OMK/IOHeHUe/CpeOHAA Xusas
macca*100) yem sbiuie 3HayeHuUe, mem MeHbWe 0OHOPOOHOCMb XXUBOU MACCbl cmaod.
++ pacyemHas xusas macca 6ydem 8 npedesnax + 2% om pakmudeckoul xugoli maccsl u 6ydem umems 95% KoppeKmHocme.

B3BewmBaHne py4yHbIMU BeCamu

Mpy MCNONb30BaHUN PYYHbIX BECOB HEOOXOAVMMO NMPOBOAUTL B3BELUMBAHME B OVH 1 TOT Xe AeHb Hegenu. [Npn Kaxzom
B3BELUMBAHWM CNlelyeT OT/IaB/IMBATb OAMHAKOBbIE FPYMMbl MTULbI 13 TPEX Pa3HbIX TOUEK KaXKAOro MTUYHMKA U CEKLMN.
OTnoB NTMLbI, KOTOPbIA He Bbi3blBaeT CTPecca B CTaje, TpebyeT HaBblKa 1 onbiTa. OTMOB NTULbI AO/MKEH OCYLLECTBAATLCA
TONBbKO XOPOLIO 06yYEHHbIM NepPCOHANOM.
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71Uy MOXHO B3BelMBaTb PYyYHbIMI BecaMmn LudepbnaTHOro Tmna (C TOUHOCTbIO f0 +20 1) UK SNeKTPOHHbIMY Becamu
(c TouHocTbiO #o £1 1). O6a T!Ma BECOB MOXKHO MPUMEHSATb C YCMEXOM MpY YCNIOBUM, YTO AJ1A Ka)OOro B3BeLUMBaHUA
NPUMEHAIOTCA Te e caMble BeCbl ANiA NOSyYeHUs HafEeXHbIX NMOBTOPSEMbIX pe3ynbTaTax OAHOro ctaga. HeoxupgaHHble
N3MEHEHNA >KMBOW MACcCbl MOTYT YKa3blBaTb Ha HEMCMPABHOCTb BECOB MMM Ha HEMpaBUiibHOE B3BELUVBaHWE, U LOJXKHbI
6blTb HeMeNeHHO uccrefoBaHbl. lNepen KaxAbiM B3BeLIMBaHWEM HeOOXOAMMO chenaTb KanubpoBKY BecoB ANA
obecrneyeHnA TOYHOCTY pPe3ynbTaToB.

B3BewwnBaHne rpynnbl NTALUbI

B Bo3pacTe 0-21 geHb NTUUy cnepyeT B3BewwMBaTb B rpynnax. Kaxpabin pa3 B3sewwnsanite 100 ronos (unu 1% cTaga, B
3aBUCMMOCTY OT 6onbluero 3HauyeHus). Ecim ntuua BbipalymsaeTca pasfenbHo no nony, cieayet B3ewmnsatb 100 ronos
(nnn 1%) Kaxkgoro nona. MNTuuy Hy>KHO OTnaBAMBaTb C MOMOLLbIO PaMbl A1 OTIOBA B OTAE/bHYIO CeKUMIO. Becbl JOMXKHbI
HaxoAMTbCA B NMOABELIEHHOM COCTOAHWM Haf CeKLMeln, Ha HUX MOMeLLaeTca BeApO UM KOHTENHepP ANA B3BEWVBaHUA 1
CTpenka yCTaHaBMBAETCA Ha MOoKa3aHuM HynA. NTruua oTnaBAMBaeTCA B TPeX TOUYKaX, PAaBHOMEPHO PACMONOXKEHHbIX MO
NTUYHUKY (MN CeKUMM KaxAoro rnona npv pasgenbHOM BbipalymBaHum). TOUKM OTIOBa JOSIXKHbI HAXOAMTbCA BAANW OT
pBepei n cteH (Puc. 7.1). Taknm o6pa3om, B3sTble 06pasLibl MOrosioBbsA 6yayT UMETb MaKCUMMarbHYI0 penpe3eHTaTUBHOCTD,
a B3ATble M3MEPEHUA XMBOIN Maccbl byayT Hanbosiee TOUHbIMN.

Pnc. 7.1: an/IMep TO4YeK OTJiIoBa NTULUbI B NTUYHUNKE. KpaCHbIe OKPY>KHOCTW MOKa3bIiBalOT ONTMMaAJIbHbl€ TOYKWU ANA OT/IOBa.

PekomeHyeTcA CMOKOMHO 1 OCTOPOXKHO NOMECTUTb »KeSlaeMoe YMCII0 NTULbI B KOHTenHep Ana B3eelumBaHua (10-20 ronos
B 3aBMCMOCTU OT pa3mepa KOHTelHepa), He JonycKasa 130bITOYHOro YMcna NTULbl B KOHTelHepe. [ToMeCcTUTb KOHTelHep
Ha Becbl (Puc. 7.2), nogoxxaaTb cTabunvsauum pesynbraTa, 3anncatb pesynbTaT v BbINYCTUTb NTULY B NTUYHKK. [TOBTOPUTD
npouecc Ao TOro, Kak BCA MTULA B CEKUMM ANA B3BelVBaHWA Obina B3BelleHa (3TO YCTPAHWUT PUCK BbIGOPOYHOrO
B3BeLUMBAHWA).

Puc. 7.2: PyyHoe B3BeLVBaHUE LbIMAT C MOMOLLbIO 3/1EKTPOHHbIX BECOB
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MNocne Toro, Kak Bce o6pa3Lu>| ATUUblI B NTUYHNKE 6binn B3BeLWeHbl, cnefyet CIOKUTb pe3ynbTaTbl U pa3feinTb X Ha
KOJINYECTBO B3BELUIEHHOM nTrubl, yTOObI noJslyynTb CPEAHIO XNBYIO MacCy NTULbl B JAHHOM NTUYHUKE.

B3BelwmBaHyvie NTYLbl B Fpynne NMo3BoseT paccumTaTb TOSIbKO CPELHION XMBYIO Maccy. Mocnie CpaBHEHUA CPefHEl XMUBOM
Maccbl C HOPMATUBHOM >KMBOW MAcCoM Mpu HeobXxoauMoCTh ciefyeT MPUHATb KoppeKTupytowmne mepbl. OgHako, Ans
pacueTa ogHopoaHocTy norosiosbs (CV%) NTuuy cneayeT B3BEWUBATb MHAVBUAYASBHO.

Qpyras nonesHas uidpopmauus

Mocobue no 6porinepHoit TexHonorun How To 05:
Ipynnosoe s3sewusaHue bplinepos 8 eo3pacme 0-21 OeHb

MH,D,I/IBVI,qyaﬂbHoe B3BewWnBaHne NnTuubl

[nAa exeHepenbHOro onpefeneHns OLHOPOAHOCTW MOroNoBbA CnefyeT MPOBOAUTb VMHAUBMAYaNbHOE B3BelUVBaHMWE
NTULbI, HAYMHAA C Bo3pacTa 21-28 AHell, B 3aBUCMMOCTM OT Bo3pacTa 3abos. Tuuy cnefyeT OTNIOBUTb C MOMOLLbIO PaMbl
[NA OTNIOBa B MHAMBYAYaNbHYO cekuuio. Becbl cnepyet noBecuTb Haf cekumeli B 6e30nacHOM mMecTe, MOMeCTUTb Ha HUX
KpenexxHoe yCTPOMCTBO ANA yAepaHuA NTuLbl B npoLlecce B3BelVBaHUA, U 3aTeM YCTaHOBUTb 3HayeHVe BeCOB Ha
HoMb. KpenexHoe YCTPOMCTBO MOXeT OblITb NMOO CneumnanbHO CKOHCTPYMPOBAHHBIM MPUCNOCO6eHEM, NGO MOXeT
6bITb M3rOTOBJIEHO U3 OTPEe3Ka LWHYpa C NPOTMBOBECOM Ha OAHOM KOHLE, NPUBA3aHHOM K MeXaH/3My BeCOB, KOrfa WHYpP
06BA3bIBAETCA BOKPYT Ka)KAoW HOMM 1 yaep»KMBaeT NTULY BO Bpems B3BelwmnBaHus (Puc. 7.3).

Puc. 7.3: lHanBuayanbHoe B3BELUMBAHMWE NTULbI C MOMOLLbIO 311eKTPOHHbIX BECOB

Kaxzbin pa3 cnepyet B3gewwrBatb 100 ronos (nnv 1% cTaga, B 3aBUCUMOCTA OT
6onbluero 3HayeHus). Ecnu nTuua BbipalMBaeTca pasfesibHO Mo nony, ciegyet
B3BewmBatb 100 ronos (Mnu 1%) kakporo nona. MTuua otnaBnMBaeTca B Tpex
TOYKaX, PaBHOMEPHO PaCMOOKEHHbIX MO NTUYHUKY (MU CEKLMM KaxKAoro rnosna
npv pasgenbHOM BblpaluBaHuy). TOUKM OTNIOBa AOSKHbI HAXOAUTLCA BAANU OT
asepeit n cteH (Puc. 50). Takum obpasom, B3sTble obpasubl MOrosioBba OyayT
MMEeTb MaKCMMalnbHYI0 penpe3eHTaTMBHOCTb, U B3ATble M3MepPEeHMA XUBOM MacChl
6ynyT Hambonee TouHbiMW. MMpy 3TOM crefyeT CMOKOWHO M TOYHO MOAHATb
KaXKaylo NTuLy, 3aKpenuTb ee Ha Becax, NofoxaaTb cTabunusaumm pesynbrata u
3anucaTb pe3ynbTat. 3aTem ciefyeT BbiNyCTUTb NTULY B NTUYHKK. PekomeHayeTcA
B3BeLWVBaTb BCIO NTMLY B CEKUMM B3BELWMBAHWA ANA TOro, ytobbl m3bexaTb
BbIOOPOYHOro B3BeLBaHUA. [ocsie Toro, Kak BCA NTMLA B OT/IOBIEHHOM obpasLe
6bla B3BELUEHA, ClleflyeT paccunTaTb CPeAHIol X1Byto Maccy 1 CV% B KaxKgom
NTUYHMKE.

Dlpyras nonesHasa unpopmanus

Moco6ue no TerHonoruy 6poinepHoro npomssoacTsa How
To 06: Kak uHOousudyansbHo 838ewiusams 6polinepos, Ha4uHas
| c 8o3pacma 21-28 oHedl.

ABTOMaTM4YecKasa cncTtema B3BelUBaHUA

ABTOMaTUYeCKanA cucTema B3BewwBaHuA (Prc. 7.4) fomkHa 6biTb pacnonoXeHa B MecTe CKOMnJieHnsa 60MbLworo KonmyecTea
NTULbI AOCTAaTOYHO MPOAOKMNTESNbHBIN MEPUOA BPEMEHWN AN1A OCYLLECTBEHNA B3BELUNBAHUA 1 3aMUCU PE3YSIbTATOB.

HepocTaTouHoe KONMMYeCTBO B3BeLUEHHbIX 0OpPa3LoB BeJeT K HEeTOYHOMY pacueTy XMBOW Maccbl. Hanpumep, 6onee
B3POC/IbIX W TAXENbIX METYXOB pe)ke B3BELUMBAIOT Ha aBTOMATUYECKMX Becax, YTO MOXeT MPUBECTU K MOSTyYEHUIO
HEKOPPEKTHOIO CpefjHero 3HauYeHrs XX1BOM Macchl. [loKasaHKA Ha BCeX aBTOMATUUYECKUX BeCaX HEOOXOANMO PerynspHoO
NPOBeEpPATb Ha YaCTOTY WCMOMb30BaHWA (UMCIO 3adMKCMPOBAHHOWM KMBOW MacCbl B [€Hb), CPeAHME pacCUMTaHHble
3HAUEHWUA XMBOW MACcCbl HEOOGXOAMMO CPABHMBATL C NMOKA3aHUAMM PYYHOrO B3BELUVMBAHUA, KOTOPOE ClieflyeT NPOBOAUTb
Kak MUHVMMYM pa3 B Hefesto.
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Puc. 7.4: ABTomaTnyeckoe B3BelUNBaHNE

: }Tq)opma BeCoB

Mn poTnBopeUvnBblie pe3ynbTaTbl B3BeWBaHNA

Ecnn pe3ynbratbl TEKYLWEro B3BeWNBaHNA NMPOTUBOPEYAT npenblaywnm pesynbTaTtaM B3BewWwWWBaHUA, NN yBeNnnyeHmne
YKNBOW Maccbl He COOTBETCTBYET OKMOAaeMoMy pe3synbraTty, cnegyet HemeaneHHO caenatb NOBTOPHOE B3BELWMBaHNE. o710
B3BelWWBaHMe noaTBepaAnT BO3MOXHOE HapyLlleHne npon3BoacTea 1 BbIABUT Hanbonee BEPOATHbIE MPUYNHDI (Hanpmmep,
HenpaBWbHaA MeTOAMKa B3BELWMBaHWUA, BbIXo4 U3 CTPOA JIVHWIA NOeHuA 1 3aboneBaHne B cTage).

«  Crapo cnepyeT B3BeLUMBATb PerynspHoO, HauMHasA C CyTOYHOro BO3pacTa,
NPUMEHSAA CTaHAAPTHYIO NPOBEPEHHYIO 11 MOBTOPAEMYIO METOANKY
B3BeLUMBaAHUSA.
+  KonuuecTtBo B3BelIMBaeMoii NTULbI 4OMKHO 6biTb JOCTaTOYHO 60MbLUNM
/ ANA NOoJNyYeHs TOUYHbIX Pe3y/bTaToB.
+  B3BelweHHas NTULUa fOMKHA 6GbITb penpe3eHTaTUBHbIM 06pa3LOM BCero
= cTaga.
«  Mpwu KaxxaoM B3BeLVIBaHUN HEO6XOAVMO MCMONb30BaTh OAHM U Te XKe
BeCbl, TOUHOCTb KOTOPbIX ClieAyeT PerynsipHo NpoBepATb.
«  [Tnuy Heo6x0AMMO OTNABNVBATb, He MPUUYUNHSASA eil TPAaBM U He Bbi3biBas
cTpecca.

OpHopogHocTb noronoeba (CV%)

M3meHeHve X1BOI MacChl NTULbI B CTage (Moronosbe) onpegensercsa koadpoduureHTom ogHopoaHocTn (CV%), KoTopbii
npeactaBnsaeT cobol CTaHAAPTHOE OTK/IOHEHVE pa3mepa NTULbl B CTafie B BMe NPOLEeHTa OT CPpefiHero nokasarens.

HeopHopopHoe cTafo 6yaet nmeTb Bblcokuii CV%, a ogHopofHoe cTafo — H13Kkuin CV%.

Kaxpgplh non vmeeT HopMasbHOe pacnpepeneHvie nBon Maccbl. CMelwaHHoe no nony ctago Oyaetr nmetb 6Gonee
wrpokmn gnanasoH CV%, yem ogHomnonoe cTago. OTO NPOUCXOAUT M3-3a TOro, YTO CMELLaHHOe MO Moy CTafo - 3To,
daKTMyeckm, 2 pasHbIX cTafa (MeTyxu 1 Kypbl), CMelaHHbIX B ogHo. Cm. Puc. 7.5, KoTopblii NnprvBoAnT nNpumep cTaga B
KOHL|e MPON3BOACTBEHHOrO LMKNa.

OpHOPOAHOCTb MOroIoBbA MOXHO paccumTaTh Mo cnegyoulen dopmyne:
CraHgapTHOE OTK/IOHEHMe

X100
CpepnHsan xnBasa Macca
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Puc. 7.5: PacnpepeneHre X1BOW Maccbl B CMeLIaHHOM Mo nosny 6polinepHom cTage
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2.6 3.0 35 4.0 44 49 53 57 6.2 0}

MKneas macca

Puc. 7.6 nokasblBaeT pacnpefesieHne XrBo Maccbl MPW pasHbIX 3HauYeHusax ogHopogHocTy (CV%) B Tpex OfHOMOSIbIX
CTagax, KoTopble AOCTUIIM HOPMATUBHOW XMBOW Macchl 1900 r. Ha rpaduke BUAHO, UTO pacnpeaesieHne XnBow Macchbl B
KaXK[OM OTAENbHOM CTafe PasHoe.

Yem Hmxe CV%, TO eCTb, YEM BbILLE OfHOPOAHOCTb CTaAa, Tem 6osblue NTULbI JOCTUIAeT HOPMATUBHO XNBOW MacChl.

Puc. 7.6: BnuaHue CV% Ha BecoBble KaTeropuu B CTage, pasgeneHHom rno nony

1.3 1.5 1.7 1.9 2.1 23 25 2.7 Kkr
29 3.3 3.7 4.2 4.6 5.1 55 6.0 ¢

Letanu ctaga: — CV%=8
- PaspeneHHoe no nony — CV%=10
- CpepHan xuBaa macca 1.9 kr (4.2 ¢) CV%=12
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MrBas macca

KonnuyectBo NTWLbl, AOCTUrAIOWEA HOPMATMBHOM MMBOW MacCbl, 3aBUCUT OT BblOPAaHHOrO HOPMATVMBHOIO AManasoHa
XMBOW Macchl, @ TakXe OLHOPOLHOCTM NOronoBbA. To eCTb, ecnn TpebyeTca AManasoH »mBoi maccbl 1800-2000 r, paxke
npuv 3HauyeHnn CV% 8 Tonbko 58% Bcer NTULbl 4OCTUrAET 3TOM XXUBOW Macchl (cm. Puc. 7.7).

lMoHVMaHWe 3TUX NPUHLMNOB BGMONOTrMYEeCcKON HEO[HOPOLAHOCTM COCTaBNAEeT OCHOBY 3(deKTVBHOro NnnaHMpPOBaHUA
npotiecca nepepadboTKm.
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Puc. 7.7: Bnnanne CV% Ha nponopuuio NoronoBbsA B Ariana3oHe HOPMaTUBHOW XUBOW Macchbl
100
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B CV%=10
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11 BECOBOW rpynnbl
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% cTapa onpegeneHHo

10

1.8-2.0 kr 1.7-2.1 kr 1.6-2.2 kr

HOpMaTI/IBHaFI KnBaA macca Ka)K,qOIZ rpynnbl

CocTaBneHne npoduna ogHopogHoctn (CV%) noronoBbsA ABAAETCA Ba)KHbIM 31EMEHTOM 3PPEKTVBHON TeXHOMOrmN
6pornepHOro NoronoBbs.

[JlaHHble OAHOPOAHOCTU U KMBOW Maccbl, COOpaHHble B XO3SMCTBE, LO/KHbI MepefaBaTbCsl B OTAEN MIaHUMPOBAHUS
6poliNepHOro NPoK3BOACTBa OQHOBPEMEHHO C MHPOPMaLvei 06 OTKNOHeHUsAX OT HopMbl. CorlacHo 3Toi MHopMaL MK
oTAenN NIaHNPOBAHUSA 3aTEM MOXKET OMNpeeNUTb BO3PaCT, MPY KOTOPOM HEOOXOAMMO 3aKOHUNTb MPOM3BOLACTBO A1 TOTO,
uTO6bI YAOBNETBOPUTL NOTPEBHOCTMN 3aKa3UMKOB U TPEOOBAHMA SKOHOMNUECKO MOAEN NMPOV3BOACTBA.

TpebyeTcs NpoBoAWTb MCCefOBaHWe CTaga WU MAOWALKM, MMEIWMUX HU3KYI0 OAHOPOAHOCTb U HEpPaBHOMEpPHOe
npuvbaBneHne XNUBON Maccbl ANiA TOro, YTobbl He JONYCTUTb AasibHENWKX NOTepb Ha CTaguu nepepaboTkn u obuyen
NpuObINbHOCTU NPOU3BOACTBA. [pK 3TOM B NepByio ouepeb HEOOXOAUMO PacCMOTPETb crieflytolne NPOM3BOLCTBEHHbIE
dakTopbI:

. KayecTBO UbINAAT

«  TexHonorua 6pygepHoro nepuopa

«  TexHonorua noeHnsa 1 KOpMmeHUs

«  [INOTHOCTb CcopepKaHNsA

- TexHonorua BEHTUNALUM U MUKPOKIUMaTa

+ 3pgopoBbe CcTafa

Mocne poCTUXKeHWs BO3pacTa 3 Heaeslb HEOOXOAMMO M3MEPATb OAHOPOLHOCTL MOrofoBbs pa3 B Hepesnw. Ecniv ctago
NMeeT HeY[OBNeTBOPUTENbHYI0 04HOPOAHOCTb (CV% >10), HEO6XOAMMO NCCef0BaTb BEPOSATHbIE MPUUMHDI.

TakXe XOpOLWKVM TEXHONIOTMYECKM NPUEMOM ABNAETCA UHAMBMAYaNbHOE B3BelUVBaHME TPynmbl LbINAAT B CYTOYHOM
BO3pacTe, a 3aTeM 1 B BO3pacTe 7 AHel. DTO NOMOraeT onpeaenvTbs OQHOPOAHOCTb NOrosIoBbA B Havane Npou3BOACTBa U
€ro pa3BuTUe, a TakKe AaeT npeacTaBneHne 06 3¢deKkTMBHOCTM TexHonorum 6pyaepHoro nepuoga. B cytouHom Bospacte
peKkoMeHAyeTCA UHAMBMAYaNbHO B3BeLUMBaTb BCEX LbIMIAT B OAHON KOPOOKe M3 Kax[oro poamuTeNbCKOro NorosioBba 1
BbIUMC/IATL OAHOPOAHOCTb MOronoBbA. B Bo3pacte 7 aHel cnefyet n3MepaTb MHAUBUAYANbHYIO XMBYIO MacCy TakUM e
METOJOM, Kak B CYTOUYHOM BO3pacTe, UK C NPUMEHEHNEM SNEeKTPOHHbIX BECOB NnaTdopmeHHoro Tuna (Puc. 7.8). Ecnn
pa3Huua CV% cTapa B CyTKM 1 7 AHeN Bbiwe, yeM 3%; Hanpumep, ecnu CV% B CyTKy cocTaBnAeT 6%, a B 7 AHel cocTaBnAaeT
10%), He06XOAMMO NepecMOoTPEeTb TEXHONOIMIO 6PYAEPHOro Neprofa Ao ovepeaHON NOCaaKN.

JononHWTeNbHO BM3yasbHbIA aHanM3 OAHOPOAHOCTU MOrONIOBbA AO/MKEH PEryfaspHO MPOBOAUTLCA MEepPCOHANoM,
paboTatoLwmm ¢ NTuLen.

° Dipyras none3xas uipopmauus

Tabnuua dkcenb UniPlus
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Puc. 7.8: SnekTpoHHble nnatpopmeHHble BeCbl ANA UHAVBUAYaANbHOrO B3BELUMBAHMWA LUbIMAAT 4O BO3pacTa 7 AHeNn

«  [Ttnua B 6onee ogHOPOAHOM NMOroNIOBbE UMEET XKUBYIO Maccy 6numke K
HOPMaTUBHOW.

« B opgHopogHoM noronosbe (HU3Kum CV%) nerue nporHo3npoBaTtb
NPOAYKTUBHOCTb, YeM B HEOAHOPOAHOM.
/ +  MOXHO yMeHbLNTb KolebaHnA pa3mepa NTULbI C TOMOLLbIO KOHTPONSsA
| —

OAHOPOAHOCTUN NOTO/IOBbA.

«  Koneb6aHus NnpoayKTMBHOCTY TaKXKe NpUBOAAT K yBenuueHuio CV%, uto
BNMAET KaK Ha NPU6bIIbHOCTb NPOV3BOACTBA, Tak U Ha 3PpPEeKTUBHOCTb
npouecca nepepaboTku.

PaspgenbHoe no nony BbipawinBaHne

KonnuecTBo NTuLbl, KOTOPOE JOCTUrAET KMNBOW MACChl, 6NIM3KON K CPEeAHEN >KIBOV Macce MOrofoBbs, MOXHO paccunTaTh,
ncnosnb3ys nokasartenb CV% ctaga. OQHOPOAHOCTb MOrOMIOBbA MOXHO YBEMYUTD, €C/IN BbIPALMBATDL MTHLY Pa3henbHO
Mo nojy C CyTo4yHOro Bo3pacta. OnpepeneHvie nona OCyLWEeCTBAAETC C MOMOLWbI0 METOAMKU OonpepeneHns nona
no ornepeHuto, Kotopas onucaHa B [lpunoxeHuu 4. BpoiinepHoe MOronoBbe, MojyYeHHOe OT 6GbICTPOOMNEPSEMOro
POAVTENBCKOrO MOroIOBbA, HE MOXET CEKCMPOBATLCA MO MNepy.

npemMyUJ.eCTBO pa3fesibHoro no nony cogepKaHmAa NTuubl 0Cco6eHHO O4YeBNAHO, eCJIN NETYXN N Kypbl BblpalinBatloTCA B
Pa3HbIX NTUYHNKaX. TexHonorus coaepKaHunA 060uX NOMOB B 3TOM cjlydae 3(|)¢eKTVIBHee C TOYKWN 3PEHNA N KOPMJTEHUA, N
ocBeleHnA, N NOTHOCTU coepKaHuA.

MeTyxu pacTyT GbicTpee, UMeloT Bonee BbICOKY0 3GHEKTMBHOCT KOPMA 1 MMEIOT MEHbLLE XKMpa Ha TYLLIKE, YeM Kypbl.
[nsa fByX NONOB MOXHO NPUMEHSATb [1Be pa3Hble MPOrpamMmmMbl KOpMeHus. Hanbonee NpakTUyHbIi METOA B 3TOM Cilyvae -
MCMOMb30BaTh OAMH U TOT >Ke PALMOH, HO HaYaTb NPUMEHATb GUHULLHDBIA PaLMOH ANs Kyp paHblue (T.e. 4o 25 aHei). Takxe
pekoMeHAyeTcsi NMPYMEHATb CTAapTOBbIV PALMOH B OOHO 1 TO e BpeMsi, YyTobbl obecneuntb 3¢PpeKTVBHOCTb PaHHErO
pa3Butus.

BbipalurBaHvie NeTYLIKOB MMeeT MpenmyLLecTBa npu Gonee BbICOKOW TemnepaTtype nTuuHuKa (1-2°C/2-4°F) Bo Bpems
6pyLepHOro Nepuoaa, T.K. NETYLLKM ONepsaoTca ObiCTpee Kypouek.

«  YMeHbwUTe KonebaHNA pa3MepoB NTULIbI B CTafe C MOMOLLbIO
KOHTPONSA OAHOPOAHOCTHY CTaAa.
/ «  MoxHo ganee ynyywnTb OfHOPOAHOCTb, €C/IN BblpalynBaTh NTULY
pasgenbHo no nony.
| — « MNpumeHANTe pasHblie NTUYHUKM ANA KYP U NEeTyX0B AnsA
| MaKCUMMasnbHOro NpenmMyLLecTBa JaHHOro TMMa TeXHONOoru.
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Pasgen 8 - TexHonorna oKOHYaHMA NPoOn3BOACTBA

Uenb

TexHoNOrvsA 3aKUNTENbHOrO 3Tana MPOV3BOACTBA C Lefblo 0becrneyeHns OnTUManbHOrO COCTOSAHWA MNTULbI B LEXe
nepepaboTKy NPU rapaHTUK BbINOHEHUS BCEX TPeboBaHMI NepepaboTKy, a TakKe NogaepKaHna 6narononyumsa NTuubl.

MpuHUUnbI

KauecTBOo NTuUbl Kak B MOMEHT Mpofaxwu, Tak M B MOMeHT notpebneHus, OyaeT onTUManbHbIM Mpu cobnogeHnm
TEXHOJIOTMYECKMX MAPAMETPOB, CBA3AHHbBIX C MUKPOKIMMATOM U 6/1arononyymnem nmupl:

- BoBpemsa otnosa

«  Bo Bpems norpysku NTuLbl Ha aBTOTPaHCNOPT

+  Bo Bpemsa TpaHCNOPTUPOBKNK

«  Ha ctapum nepepaboTku

Mpon3BOACTBO TYLWKM BbICOKOFO KayecTBa C BbICOKMMU MACHbIMU XapaKTepucTukamu 3aBUCUT OT 3bdeKTUBHOro
coyeTaHUA NPOLLECCOB BbIPaLUMBaHUA, OTSIOBA U NepepaboTKu.

‘ Dlpyras nonesuas uidopmauus

TexHuueckoe nocobue Ross: Paboma ¢ 6potinepHsiM N0207108beM

[}
I neped nepepabomkoli
Mocobue Aviagen: [Tpobremel mywKu 8 yexe nepepabomxu

Memoouka ynyduwieHusa kadecmea mywku

— KapmaHHbI cnpaBoyHuK: CHUXeHUEe Ka4ecmaa mywkKu u

HOAFOTOBKa K OT/iI0oBY

OcBelyeHne

HenocpenctBeHHO nepen OTNOBOM NTWLbl BaXXHO BHOBb YCTaHOBUTb 23-4aCOBOW CBETOBOW fAeHb B MTUYHMKE. DTO
obecneunt Gonee cnokowmHoe noBeAeHWe NTULUbl B npouecce oTnoBa. CTafo JOMKHO MONYYUTb MUHUMYM 3 OHA
23-4aCOBOr0 CBETOBOTO AiHSA Nepe OKOHYaHVEM NPON3BOACTBA. IHTEHCMBHOCTb CBETA MPUW 3TOM [0JIXKHA COOTBETCTBOBATbL
pervioHanbHbIM 3aKOHOAATENbHBIM HOPMaM 1 NPaBuiam, HO NPU 3STOM COCTaBAATb MUHMMYM 5-10 ftoKC.

OKOHYaHune KopmMneHunAa

OKOHYaHVe KOpMNeHNsA HeOOXO4MMO AJiA TOro, YToObl MO3BOSIMTb OCBOBOAUTD MeNYAOUHO-KULLEYHbIV TPAKT 4O Hadana
nepepaboTKu. ITO CHUXKAET PUCK GeKaNIbHOro 3arpA3HeHNs BO BPeMs TPaHCMOPTMPOBKY B LieX NepepaboTKu.

Bpems B nTU4HMKe 6€3 Kopma
+
Bpemsa otnoBa
lNepron oKoH4YaHWNA KOPMIIEHUA = +
Bpems TpaHCNOpTMPOBKU
+
Bpemsa xpaHeHusA (npepy6oiiHoe Bpems)
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HepocTtaTouHbIl nepnog OKOHYaHMA KOPMIIEHUA (BbIAEPXKKIM) BEAET K TOMY, UTO KMLWEYHUK He OblS1 MOHOCTbI0 0CBOOOXAEH
[0 Havana nepepaboTKn. ITO MOXKET NPUBECTU K HETOUYHOCTW onpenenieHnsa YOOMHON XNBOWM MacChbl U YBeNIMUYMBaET PUCK
dbeKanbHOro 3arpAsHeHUs TyLWKK B Liexe nepepaboTKu.

M36bITouHan BblgepKKa BELET K MoTepe XMBOW Macchbl nepef yboem. 3TO TakXKe CHUXAeT BEPOATHOCTb JOCTMXKEHMUSA
MIAHOBOW »XNBOW MACChbl.

Bblgep»Ka fOMXKHa COOTBETCTBOBATb HOPMaJSIbHOMY XapakTepy noTpebneHna Kopma NoronoBbaA U yUNTbIBaTb MPUHLUMbI
6narononyuns ctaga. bponnepHoe noronosbe npu 3GHGEKTUBHON TEXHONOTMM, MMEIOLLEE HErMpPepbIBHbIA JOCTYN K
KOpMY 1 BOAE, O6bIUHO perynapHoO NoTpebnsaeT KOpM 1 BoAy B AHEBHOE BpeMms. MTrLa NoAX0ANT K KOPMYLLKE 3a KOPMOM
nprYMepHO KaxkAable 4 yaca, 1 noTpebneHne BOAbI MPOUCXOANT HECKOJIBKO Pa3 B TeYEHME 3TOro NPOMEXYTKa BPeMeH!.

Ba)kHO B mocnefiHMe HeCKOJSIbKO AHEel NPOU3BOACTBA He MbITaTbCA HapyLaTb CAOXMBLUMACA MNOPAAOK KOPMIEHUA, YTO
0Co6EeHHO BaXKHO B nocnefHme 24 yaca nepep TPaHCNOPTUPOBKONA. HapylueHne noBeAeHNA KOPMIEHNA MOXKET NPUBECTA
K arpeccuBHOMY MOBEeLEHMIO MTULIbI 1 HEKOHTPONMPYEMOMY NMoeAaHNIo KOPMa, YTo ByfeT UMeTb HeraTuBHbIE MOCeACTBMA
Ha OMOPOXHEHME >KenyfoYHO-KMLWEYHOro TpakTa M 3PpPeKTUBHOCTb Mepmopa BblAep»KKn. BOT ocHOBHble ¢akTopbl,
BefyLiMe K HapyLLUEHWIO MOBeAEeHNA KOPMIIeHNA:

«  Hannune kopma (06bem KopMa 1 GPOHT KOPMIIEHNSA)

« [porpamma ocselyeHUA

+ Temnepatypa

B nepuop BblgEPKKN peKOMEHAYETCA He NMOAHMMATD MYCTble KOPMYLLKU A0 NPUOLITUA Gpurafibl OTIOBA, T.K. 3TO CHUXKAeT
pUCK NoeAaHna MaTepriana NoACTUIIKN.

MNMocne Hauana BblAEPXKKN He cneayeT TPEBOXWTb CTafo, Hanpumep, N36bITOYHbIM 06X0L0M MTUYHUKA UKW OTKPbITUEM
ABepen.

LlenbHoe 3epHO (Hampumep, LenbHyto MWeHULY) cnefyeT UCKMIUYUTL U3 paumoHa 3a 2 AHA Jo y6osa Ana Toro, ytobbl
n36exkaTb HanMuMA LeNbHbIX 3ePeH B KMLLEYHMKe BO BPeMA nepepaboTKu.

OKoHYaHue KopMmieHUA U homeps Xusol Maccel

Mocne nonHoro ocso6oxaeHna MKT HauMHaeT NPOUCXOANUTb MOTEPA »KUBOWM MACChl, T.K. OPraH1U3M MTULbI AOMKEH NPU
3TOM UCMOMb30BaTh MPOTEVH U XUP LNA NOoAAep)aHus cBoero metabonusama. Bopa, abcopbupoBaHHas 13 TKaHei
OpraHn3Ma, HauMHaeT cobUPATLCA B KENYAOUYHO-KMULLIEYHOM TPAKTE, UTO CNOCOOCTBYET fanbHEeNLLEMY CHVXEHWIO XKNBOW
Maccbl NTULbI U KauecTBa MACA, a TakXKe YBeSIMunBaeT prUCK GpeKasibHOro 3arpA3HeHna NpoayKLMN B Neprof nepepaboTku.

lMocne monHoro ocBOGOXAeHUA KuleyHnka ntuua TepaeT okono 0.1-0.5% XMBOW Maccbl B 4ac, B 3aBUCUMOCTU OT

cnepyowmx GpakTopoB:

+  Bo3spacT nTuubl: noTepa XMBOW Maccbl 6onbLue y B3POCTON NTULLbI.

«  [lon: noTeps *mMBOW Macchl Bbllle B CTaje NeTyXoB.

«  TemnepaTypa NTWYHMKa: NOTEPA >KMBOW MaCcCbl BblLLE MPY SKCTPEMasbHbIX TemrnepaTypax (BbICOKOWN 1 HU3KOW).

« HapyweHune noBefeHNA KOpMSeHWA nepef OKOHYaHWEM KOPMIEHUA: 3TO BefAeT K KonebaHuAM copepkaHus
KULIEYHMKA, 4YTO, B CBOIO OYepe/b, Bbi3blBAET MOBbILLEHHYIO MOTEPIO XKMBOWM MACChl.

«  [nnTenbHOCTb Mepuofa BpemMeHM, NPOBEAEHHOrO MTULe B TPaHCMOPTHOW Tape/Mopynax: yem 6onblie Bpems,
NnpoBeAeHHOE B TPAHCMOPTHbIX MOAYAX, TEM BblLLe NOTePA XMBOWN MaCChl.

. TemnepaTtypa xpaHeHua B Lexe nepepaboTKM: MOBbILEHHas TemnepaTypa BefeT K 6onee 3HauUTENIbHOWN MoTepe
XKMBOW Macchl.

CHW)KeHne »KMBOWM Macchbl yXyawaeT napameTpbl 6J'IaFOI'IOJ1yl-II/I$|, a TakKXe CTOMMOCTb NTUubl, YTO CHUXKaEeT O6LL|,yIO
I'Ipl/l6bIJ'IbHOCTb npomnssoacTBa.

MTnua Becom 3 Kr TepsAeT mexay 3 1 1 15 r )K1MBoON Mmaccbl Mpn OTCYTCTBUN
Kopma B TeuyeHue 1 yaca nocne ocso6oxkaeHua XKKT. Ecim ctoumoctb msca
coctaBnsaet 1 gonnap/Kkr, 3To o3Ha4yaet notepio 0.3 - 1.5 LLeHTOB 3a rososy.
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KOHTpOﬂb OKOHYaHNA KopMieHnA

MpoLiecc OKOHYaHUA KOPMIIEHUA HEOBXOANMO KOHTPOMPOBATb, PEryNAPHO NepecMaTprBaTh (Kaxgoe cTafo) 1 6bICTpo
KOPPEKTMNPOBATh B CJlyuae BO3HMKHOBeHUA Npobniem. ECv MeToanKa OKOHUaHWA KOPMIEHNS HeJOCTaTOUHO 3bdeKTMBHA,
5TO GyAeT HeraTMBHO BAMATL Ha Giaronosiyume norofioBbs, NPUBbLILHOCTb NPOU3BOACTBA, KAYeCTBO NMPOAYKLMUM U CPOK
€€ rofiHOCTV NPY XPaHeHUN.

PerynapHbIi MOHUTOPVHI METOAMKM OKOHYAHMA KOPMJIEHUA HEOOXOAMM TaKXKe A5 NPoBepku ee GYHKLMOHANbHOCTM.
Hanbonee adpdekTrBHBIM CNOCO6OM aHanu3a npouecca OKOHYaHUA KOPMNIeHNA ABNAETCA HabnogeHVe 3a NOrofioBbeM.
lNosBneHMe XNAKOro NomMeTa B MOrofioBbe B Npef3abonHoM BO3pacTe, NoABNEHNE XUAKOCTY B TOHKOM KULIEYHMKE UK
MOACTUNOYHOrO MaTepurasna B 306e NTVLbl YKa3blBaloT Ha N30bITOYHbI Neprof OKOHYaHUA KopmiieHua (6onee 12 yacos).
Hanuune kopma B 306e unu ¢pekanbHoe 3arpAsHeHne TYLWKN B Neprof nepepaboTku yKasbiBaeT Ha HeAOCTaTOUHbIN
neprof OKOHYaHUA KopmieHua (meHee 8 4yacos).

Bopa

[lo MOMeHTa OTioBa CTafo LOJKHO MMETb HeOrpaHUYeHHbI AOCTYn K nuTbeBol Boge. OTCyTCTBME BOAbl BefeT K
06e3BOXKMBaHVIIO NTULbI 1 3aMEAJIEHMIO MPOLIeCCa OCBOOOXKAEHMSA XKeNyLoYHO-KULWEYHOro TpaKTa.

JocTyn K Bofe ocyulecTBaAeTca cnegyowmnm obpasom:

+  [lpymeHeHne NUHUM NoeHnsa

- Paccagka nTuubl B OTAeNbHbIE CEKLMN

«  Tpu NCcnonb3oBaHNY KOMOKOMbHbBIX MOUNOK HEOOXOAMMO NOCTENEHHO YOUPaTb MOWKN BO BPEMA OTNOBA NTULLbI

JlekapcTBeHHbIe NpenapaTbl

Ecnn NieKapCTBEHHbIE NpenapaTbl (Hanpmmep, KOKUMANOCTAaTUKN Unn ppyrue nevebHble npenapaTbl) NPUMEHANNCb B
KOpME, NX HeO6XO,E|,VIMO yoannTb N3 KoOpmMa Ha AOCTAaTOYHO I'IpO)ZlOJ'I)KVITeﬂbeIVI nepuog oo nepepa60TKV| AnAa Toro, yTObbI
NNKBNANPOBaTb OCTaTKM Nnpenapata B MAce.

PekomeHgauuny papmaLeBTUYECKX KOMMaHNI, a TakXKe PervoHasibHble 3aKoHofaTe bHble aKTbl, Kacatlowmeca yaaneHus
KOKLMOMOCTATUKOB U APYTUX JIeKapCTBEHHbIX MPenapaToB M3 pauuoHa nepef nepepaboTKOM yKasblBalTCA Ha
AOKYMEHTALMV KOHEYHOMN MPOAYKLUMM, MOSTOMY [AOSKHbBI CTPOrO BbIMOSIHATHCA.

anI NPUMEHEHNN NPOrpamMmmbl CTagUAHOIrO OKOHYaHUA npon3BoAcCTBa (3a60|7| nTuubl B ABe CTap,I/II/I), MOXeT NoABUTbCA
HeO6XO}]VIMOCTb yBennyeHmna nepmnopa OKOH4YaHUA KopmMnieHuna onAa obecrneyeHns 06s13aTefIbHOrO nepej nepepa60TKO|7|
nepuoaa. ﬂepmon BblAEPXKKWN nepen 3a6oem BcCerga o3Ha4aeT OKOHYaHME KOpMNeHnA AnAa nTriubl nepBOro oTJioBa.

| + Ob6ecneubTe 23-4aCOBOW CBETOBO Ae€Hb B TeueHune 3 AHel Ao OT/IoBa NTULbI.
«  CKOppeKTupyiTe BpeMsi Hayasia NpoLecca OKOHYaHUA KOPMIeHUA TaKuM
o6pa3om, UTo6bl 06ecneunTb NOSTHOE ONYCTOLLEHME XKeNYAOUHO-KULLEYHOro
/ TpaKTa Ao Havana nepepaboTku.

O «  PerynapHble KOHTPO/b I KOPPEKTUPOBKA NEPrOfa OKOHYAHUA KOPMJIeHUA.
‘. «  YpanuTte uenbHoe 3epHO U3 paLoHa 3a 2 AHA A0 NepepaboTKu.

. OTnoXnte Ha MaKCMMaNbHO foroe BpemMA OKOHYaHne noeHunA.

i Cne.qy|7|Te 3aKOHOAaTeJ/IbHbIM NpaBw/iaM O NpeKpalweHUn npnMmeHeHnA
NeKapCTBEHHbIX NpenapaTtos.

OTnoB

MHorme criyyanm CHUKEHVS KauecTBa TYLIKW B Lexe rnepepaboTKi Bbi3BaHbl HAPYLIEHUAMY TEXHOMOMMN OT/IOBA,
MorpysKkun v pasrpysku ntvubl. OTIOB AoMKeH 6biTb SGOGEKTUBHO 3aMaHMPOBAH Y AOMKEH BbIMOMHATHCA TOUHO
1 nof KoHTposem. bpuraga otnosa NTuubl U nepcoHan, paboTawmin ¢ obopyaosaHiem (060pyaoBaHMe OTOBa
N BUNOYHbIE 3M1EKTPOMNOrpy3umnKm), AO/MKHbI ObITb XOPOLIO 0OYUYEHbI 1 UMETb COOTBETCTBYIOLLYIO KBanUdrKaLuio.
B >710T nepuiog obecrnedeHvie Gnaromnonyyns MorosioBbss 0CO6EHHO BakHO. Bo Bpems oOTnOBa NTMUA AOMKHA
0CTaBaTbCsA MAaKCMMasbHO CMIOKOWHOM Af1A TOro, YTo6bl 136eKaTb MOABEHUA reMaToM, LiaparniiH, TPaBM KpPblibes 1
LPYrvX NOBPEXAEHNI.

BeHTnnauuna

Bo Bpema oTioBa TemnepaTtypa MTUYHWKA AO/MKHa coctaBnsaTth 16° C - 18° C. BeHTunAuuio HeobxoaumMo
KOHTPONMPOBATb U PEryNNpPOoBaTh TakM 06Pa3oM, UTOObl He AOMYCTUTb BO3HVKHOBEHUSA TEMIOBOro CTpecca uiu
nepeoxnaxgeHus. PekomeHayeTcs BHUMaTENbHO HAabMOAATb 33 MOBEAEHUEM NTULbI HA NPeaMeT BO3HUKHOBEHUS
MPY3HAKOB NeperpeBa (TAXenoe AbIXxaHUe) UM CKyuMBaHWA, YTO MOXET BecTu K yaylieHuo. OborpesaTenibHble
nprbopbl HEOOXOAMMO BbIK/IIOUUTL ANIA TOro, YTOObl He JOMYCTWUTb C/yYaliHOro neperpesa BO Bpemsi OT/ioBa. B
nepuoA OT/IOBA PEKOMEHAYETCS MPEAOCTaBUTb MTULE JOCTYMN CBEXEro BO3AyXa, HO 3GdEKT oxnakaeHns BETpoM
LOMKEH ObITb MPX STOM MUHVIMAJIbHbBIM.
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MpopexuBaHne cTaga/yacTUYHBIN OTIOB

MpopexmnBaHMe WA YaCTUYHBIA OTNOB MTULbLI AAA TOro, 4tobbl obecneuntb HEOOGXOAUMOCTb creunduryeckoro Beca
TYLIKK, HEO6XOAVMMO NPOBOAUTbL TaKM 06Pa3oM, UTOObI He HAPYLINTb KOMGOPTHOCTb OCTaNbHOM NTULLbI B NTUYHKKe. Ecnn
NTUYHVK HE CKOHCTPYMPOBAH CreuranbHO AfiA MPUMEHEHMs NPOorpaMMbl MPOPEXMBAHUA, NIMHUM KOPMJIEHUA U NMOEHUS
06bIYHO MOAHMMAIOTCA BO BPEMSA YaCTUYHOMO OT/I0Ba. Bpemsa npekpalleHra KOpMAeHNA OCTaBLIenca NTULbl JOMKHO ObITb
B 3TOT Mepuof MUHMAJbHbIM 1A TOro, YTobbl: 1) n3bexatb BO3OYKAEHNA MTULbI, YTO MOXET BECTU K NMOBPEXAEHUAM
KOXMW (B HEKOTOPbIX PErMOoHax YaCTUYHbIA OT/IOB MPOBOAAT MPU MOHWKEHHOW WHTEHCMBHOCTU CBETA) M 2) m3bexaTtb
M36bITOYHO ObICTPOro noTpebsieHNA Kopma OCTaBLUENCA MTULEN MOoCie OKOHYaHUA YacTMYHOrO OTNIOBA, YTO MMeeT
HeraTuBHbI 3GdEKT Ha NuLeBapeHNe 1 300POBbE KULLEYHUKA, UTO MOXET MPUBECTU K GaKTepManbHOMY AMCOanaHcy v
AncbaKkTepuosy.

TemnepaTtypy NTUYHMKA U BEHTUAALMIO AN1A OCTaBLUENCA NTULbI HEOOXOANMO NoALepPX MNBaTb Ha OMTUMANIbBHOM YPOBHE.
MpopexmBaHMe LOMKHO OCYLECTBAATLCA KaK MOXHO 6oniee rurmeHmyHo. Mcnonb3lyemoe ana otnoBa obopynoBaHue
Heo6x0AVMMO BbIMbITb U MPOAE3NHOULNPOBATL 4O BHOCA €r0 B MTUYHUK. DTO CMNOCOBCTBYET CHUMKEHMIO PUCKA 3apaxKeHus
N CNy4aliHOTO NepeHoca NHOEKLMOHHbBIX OPraHN3MOB B NTUYHMK.

Mepep oTnoBom

[lo Hauana oTnoBa NTULbI caiegyeTt NnpoBecTn HuXKenepevyncneHHble NpoBepPKn:

Ta6nuua 8.1: KOHTPONbHbIV CNNCOK MEPONPUATUI Nepes OTI0BOM

Mpeamet KoHTpoNA DencrBua

Bpems oT/10Ba 11 TPAHCMOPTUPOBKM PaccuntaTtb Bpems, Hy»KHOE Ha OT/IOB 1 TPAHCMOPTUPOBKY MTHLbI, @ TAKXKE BPeMs
Hauasia OT/I0Ba B COOTBETCTBUM C 3aMlaHMPOBaHHbIM HaualoM NepepaboTKu.

Yncno KoHTeHepoB, Moaynen [lo Havyana oTnoBa paccumTaTh TPebyemoe UMCII0 KOHTENHEPOB/MOZYIEN, a TakKe
TPaHCMOPTHBIX CPEACTB, HEOOXOANMbIX Af1A NEPEBO3KM NTULbI B LiEX NepepaboTKu.

O6opynoBaHue Y6eanTbCA B TOM, UTO BCE NPMMEHAEMOE 060pyAoBaHye (BK/OYan aBTOTPAHCMOPT,
KOHTEeHepbl, MePeropoaKy 1 CETU) BbIMbITO, MPOAE3UHOULIMPOBAHO 1 HAXOAWTCS B
paboyemM COCTOAHUN.

Tepputopus, npuneraiouwwas Ko Bxogy | MourHUTb, BBIPOBHATL 1 YTPaM60BaTh MOBEPXHOCTb, MPUJIErAOLLYIO K MTUYHUKY
B MTUYHUK (a Tak>ke MOBEPXHOCTb NMOABbE3AHON AOPOr) ANs 06ecrneyeHs NNaBHOMo OTbe3aa
Norpy»KeHHOro TpaHcnopTa.

Moactunka 3ameHuTb MOKPYIO NOACTUIIKY AnA obecneyeHna 6onee NErkoro oT/oBa.

O6opyaoBaHMe KOPMIeHNA BblHecTn 0bopyaoBaHme KOPMAEHNA 13 NTUYHKIKA UV NepeABUHYTb Tak, UTOObI He
co3paBatb NPenATCTBUI AN1A NTWLbl WX NepcoHana (MoAHATb JIMHUY KOPMIEHNs Bbilue
YPOBHS FOJIOBbI).

I'Ioca):u(a NTULUbI B CceKUunmn B 60nbLUNX NTUYHNKAX Pa3fennTb NoroJsioBbe Ha OTAEeNIbHbIE TPy MMbl.

MHTeHCMBHOCTb OCBeLLeHMA YMEHbLNTb MHTEHCUBHOCTb OCBELLEHMA BO BpemMsA OT/10Ba. He penatb BHe3anHoro
yBeNNYeHNA NHTEHCMBHOCTW CBEeTa. I'Ip|/| OTJ10B€ B HOYHOE BpeMA, KOTopoe

ABnAeTcs bonee npeanoyvYTuTeIbHbIM, UHTEHCMBHOCTb CBETa B MTUYHUKE OOJ1>KHa

ObITb YM€EHbLLIEeHa HAaCTOJIbKO, HACKOJIbKO 3TO NO3BOJIAET OCYLLECTBIATb OT/IOB C
6€30MacHOCTbIO OnA NTrdbl. I'Ip|/| oT/noBe B AHEBHOE BpeMA NHTEHCUBHOCTb OCBELLEHUA
AOJTXKHa ObITb npenesibHo ymeHblleHa C MOMOLLbIO LUTOP Ha ABepPAX NTUYHUKaA.

VHTEHCMBHOCTb OCBELLEeHNA NMPU 3TOM AO/MKHA OblTb JOCTAaTOUYHO BbICOKOW ANA
6e30MacHOro 1 OCTOPOXKHOIO OTNOBa NTULbI. Jlyulume pe3ynbTaThbl LOCTUrAIOTCA, Koraa
nocse NpuryLeHya cBeTa NTHLe AaeTcA BpeMA YCNOKOUTbCA, YTo obecneynsaeTt
60nbLuyto 3GpHEKTVBHOCTb OT/IOBA.

BeHTunaums O6ecneuntb 3GPEKTUBHYIO BEHTUAALMIO MTUYHKKA. CUCTEMY BEHTUNALMUM HEOOXOAUMO
KOHTPOMIMPOBATb 1 PETYIMPOBATh HAa MPOTAXXEHMM BCErO NMepuoAaa OTIoBa Ans
npepynpexaeHnsa pocTa TeMNepaTypbl B MTUYHMKE N 06ecneyeHns onTrManbHOro
ABWXKeHUA Bo3ayxa Hag ntuuen. CieayeT Takke BHUMaTeNIbHO HabsiioaaTh 3a

nosiB/IEHNEM MPU3HAKOB MNeperpeBsa (3aTpyAHEHHOE fibIXaHue).
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CMPABOYHMK NO BbIPALLMBAHUIO BPOMJIEPOB ROSS: OKoHuYaHMe Npou3BoAcTBa

Puc. 8.1: anIMep LWTOP, NCNOoNb3yeMblX NMpPu OTNoOBeE B AHEBHOE BpeMA, ANA CHNXEHNA MHTEHCUMBHOCTU OCBeLleHNA

Otnos

OTnoBy NoaneXnT ToNbKO NTMLA, MPUIrogHaA ANA TPaHCMOPTUPOBKY. Bo Bpems oTnoBa nNtuua AonxHa 6biTb CMOKOMHOM
N METb MUHVMaSIbHY aKTUBHOCTb. HenpaBuibHbIA OTAIOB NTWLbI MOXET BECTU K HaHECEHWIO MOBPEXAeHUI B BUAe
remaToM, MepesioMOB KPbIIbEB U BHYTPEHHUX KPOBOU3NUAHWIA HoOr. CrnefyeT perynapHO nepecMaTpuBaTb METOAUKY
oTnoBa. Heobxoaumbl yeTkue nogpobHble MHCTPYKLUMUM MO METOAMKE OTNOBa NTMUbl, YTOObl OHa CTana MakcMManbHO
3ddeKTUBHON.

Mpw oTNOBE PyYHbIM METOAOM HEOOXOAUMO OTNABMMBATb NTULY OCTOPOXKHO U AePXKaTb ee 3a 06e rofeHn Nn 3a Teno,
NpYXMMaa Kpbliba BAOMb Tena obenmu pykamun (Puc. 8.2). 3TO CHMXKaeT YpOBeHb CTpecca, NOBPEXAeHWUA 1 TPaBM.

3anpeu.laeTcs| nepeHoCUTb NTULY 3a ek UK 3a KPpbinbA.

Puc. 8.2: [MpaBunbHbI OTNIOB 6POMNEPHON NTULbI

AHanun3 KpoBOU3NUAHWI B Liexe nepepaboTky ABnaetca 3$PeKTVBHbIM CPeCcTBOM A BbIABNEHMA OLWMOOK NP OTIOBE U
HeobXoAMMOCTY AOMOSTHUTENIbHOIO 00yuYeHMA rpynmnbl oTnoBsa. Tabnuua 8.2 1 Puc. 8.3 NprBOAAT AMHAMUKY U3MEHEHMA LBeTa
KPOBOM3/MAHWIA C TeueHnem BpemeHU. KnioueBbiM GakTOpoM MCpaBneHnAa HapyLLEHUIA N CHUPKEHUA pPUCKa NOBPEXAEHMI
MTWLbI NPV OT/IOBE ABMIAETCA BblAB/IEHVE TOUHOTO MECTa, FAe NPOM3O0LLIO MOBPEXAeHUe: B X03ANCTBe (> 24 4acoB Ha3ag), BO
Bpems oTnosa (12-18 yacos Hasap) 1K B Liexe nepepaboTKy (HECKObKO MUHYT Ha3ag).

Tabnuua 8.2: IameHeHe LiBeTa KPOBOU3NINAHUN CO BPEMEHEM

Bpemsa LUser

MuHyTbI KpacHbin
12 yacos TeMHO-KpacHbIN - MafIMHOBbIA
24 yacos CBeTno-3eMeHbI - MaJIMHOBbIN
36 yacos KenTbin, 3eneHbIn - ManMHOBbIN
48 yacos OpaH>eBbili
72 yacoB Kento-opaHKeBblin
96 yacos CBeTno-XenTbi
120 yacos HopmanbHbin
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CNPABOYHUK MO BbIPALLMBAHUIO BPOUJTIEPOB ROSS: OkoHuaHue Npon3soacTBa

Puc. 8.3: I3meHeHue LiBeTa KPOBOU3UAHUN CO BPEMEHEM

i

K‘!“'\ sl
KposomznuaHue yepe3 Kposomznuaue yepe3 KpoBousnuauue yepe3 KpoBomznuaHue yepe3 KpoBousnuauue yepe3
HECKOJIbKO MUHYT 12-18 vacoB 24 vaca 36 yacos 48 yacos

MNMocne otnoBa NTMLy HEO6GXOAMMO OCTOPOXHO MOMECTUTb B AWMWK WAV KOHTEMHep, HamosHAA Tapy CBepXy BHU3.
KoHTelHepbl BbI3bIBAlOT MeHblUe CTpecca M MeHblle TPaBM MTULbI, YeM AWMKU. AWKKA U KOHTENHepbl HEOBXOAMMO
npoBepATb AfA TOro, Utobbl Y6eAnTbCA, UYTO MTMLA He MepeBepHynacb Ha CrvHY. Takylo NTULY ClefyeT OCTOPOXHO
nepeBepHyTb Ha HOTW JO MOrPy3KMN KOHTEHEPOB B aBTOTPAHCMOPT.

Meperpy3ka TPaHCNOPTUPOBOUHbIX ALMKOB 1 KOHTEMHEPOB BefeT K Meperpesy, NMOBbILLEHHOMY CTPeccy MTULbl, PpocTy
0TX0[a ! BbIOPAKOBKM B LieXe NepepaboTKu. HeaoctaTouHoe Uncsio NTrLbl B ALLMKE UM MOAYSIE BbI3bIBAET HEYCTONUNBOCTD
NTULbI BO BPEMA TPAHCMOPTMPOBKM, UTO BEAET K YBEJIMYEHNIO TPABM.

KonnuectBo NTuiLbl B TPAHCMOPTHOM KOHTEMHEpe WM Mogyse 3aBUCUT OT TpeboBaHWi MECTHOrO 3aKOHOLATeNbCTBa.
Mpu BbICOKOW TEMMEPAType PEKOMEHAYETCA CHUMXKATb KONMMUYECTBO MTULbI (TOUHOE KOMMYECTBO 3aBUCUT O TEMMEPATYpPbI,
pa3mepa KOHTelHepa/Moaynsa 1 MECTHOrO 3aKOHOAATENbCTRA).

Ona Toro, 4to6bl He AOMYCTUTb TPAaBM WM M3BbITOYHOrO CTpecca MTULbl NPV MEXaHM3MPOBAHHOM OT/IOBE, ClieayeTt
BbIMOJIHATb PEKOMEHAALUMN N3roToBUTeNs 060pyaoBaHKA oToBa. MepcoHan, paboTalwmii Ha 060pYAOBaHMN OT/IOBA,
JOMKeH ObITb creymnanbHo obyueH. MexaHuyeckum obopypoBaHvem (cM. Puc. 8.4) HeoOGXoAMMO ynpaenATb Mpw
HebOosbLLOW CKOPOCTY, He JoMNycKas CKOMIEHUA NTULbI UIW MPUHYXAEHWA NTULbI B MEXaHK3M OT/IOBA. BaxkHO npw 3ToMm,
uTOGbI NMONOXEHUE Xenoba 060pPyNOBaHUA OT/IOBA COOTBETCTBOBAIO MOJIOKEHNIO BXOJA B KOHTEMHEP C TeM, UTOObl He
[OMNYCTUTb MOBPEXAEHUA NTHLbI.

Bo Bpema otnoBa Haubonee 3pPeKTMBHO, eCiM MaBHbIN BXOA B MTUYHMK 3aKPbIT ANA TOro, Ytobbl He Hapywatb
oTpuuaTtenbHoe AaBfieHne U paboTy BEHTUAALMM BO BPeMA OT/IoBa. BO3MOXHOCTb BbIMOIHEHNA 3TON peKkoMeHaauum

3aBUCUT OT NpMMeHAEeMOro meToa oT/ioBa.

Puc. 8.4: Npumep ob6opynoBaHWA ANA OTIOBA NTULbI
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CMPABOYHMK NO BbIPALLMBAHUIO BPOMJIEPOB ROSS: OKoHuYaHMe Npou3BoAcTBa

«  [lnaHupynTe OTNOB 3apaHee 1 BbINONHANTE ero nog KOHTponem.

+ [poBoauTe OTIOB TONBbKO C MOMOLLbIO KOMMNETEHTHOrO 1 06yYeHHOro
nepcoHana.

*  YMeHblUMTe NHTEHCMBHOCTb OCBELLEHA Nnepes Hayanom OoT/IoBa.

+  Y6epute unv NogHUMMUTE TaKne NPenATCTBUA, Kak KOPMYLUKU U NOWIKN A0
Hauvana oTnosa.

+ B 60nbluMX NTUYHMKAX UCMONb3YITe NEPEropoaKmn AnsA npeaynpexaeHns

CKOMJIEHNA NTULIbl B OAHOI TOYKe.

/ + lNoppep»mnBarnTe ONTMManbHbIN YPOBEHb BEHTUNALUN BO BpeMsA OTNoBa.
CnepnTe 3a NnpM3Hakamu neperpesa B cTage.

»  YuutbiBas Tpe60oBaHNA MeCTHOrO 3aKOHOAATENbCTBa, KOPPEKTUPYITE YNCIO
NTULbI B KOHTEHepax 1 MOAYyNAX Tak, UTo6bl o6ecneynTb COOTBETCTBUE
KMBOW Maccbl 1 TeMnepaTypbl BO3ayXxa.

TpaHcnopT

TpaHcnopTHble cpefcTaa (Puc. 8.5) fomkHbl 06ecneymBaTh MakCMMasbHYO CTeNeHb 3aLWTbl OT NMOFOAHbIX YCIOBUI, ObITb
060pyaoBaHbl BEHTUNALKEN 1 OTBeYaTb TPe6OBaHMAM MECTHOMO 3aKOHOAATENbCTBA.

Puc. 8.5: MpumMepbl TPaHCMOPTHBIX CPELCTB, MPUrOAHbIX /1A TPAHCMOPTUPOBKN 6POINEpPOoB B LieX NepepaboTky

MUKpPOKNIMMAT B Ky30Be C NTULEN NMEET TeMnepaTypy 1 BAaXKHOCTb, OT/IMYAIOLMECA OT YIMUHbIX 3HaUeHUiA. BeHTunAauua
1 LONONHUTENbHbIV 060rPeB 1/WNn OXNaxaeHne NPUMEHATCA Mo Mepe HeO6XOANMOCTH.

B ’xapkoe Bpems roga npu Norpyske MTULbl PEKOMEHAYETCA MPUMEHATb BEHTUAATOPbI, MOMOrawLwme LUpKynaumm
BO3JyXa MeXJy KOHTelHepaMu Unn MoaynsMmn Ha rpy3oBurke. HeobxogmMmo ycTaHaBnMBaTh KOHTeHepbl, ocTaBnsaa 10 cm
MeXay ABYMA WTabensamm Uan B perynsapHble MHTEPBasbl yCTaHAB/IMBATb MYCTble KOHTEHEPDI B LUTA6eb AN YNyULleHUs
LUMPKynALMM BO3ayXxa.

Mpu cTaLMoHapHOM COCTOAHMMN TPAHCMOPTHOIO CPeACTBa MOXET ObICTPO HayaTbCA Neperpes NTULbl, 0CO6eHHO B XapKoe
BpeMA ropa WiM npw OTCYTCTBUM BEHTUNALMMU B TPaHCMOPTHOM cpeAcTse. [naH nepeaBMKeHWA rpy30BUKa [OSIKEH
obecneunTb ObICTPbIN Bble3[ U3 XO3ANCTBa NOC/e 3aBepLIeHNA Norpy3kn. OCTaHOBKM B AOPOre JOMKHbI 6bITb CBeeHbI K
MVHUMYMY.

Mo NpubbITUK B Lex NnepepaboTKu cefyeT HEMeLNEHHO Pa3rpy3nTb KOHTEHEpPbl B TaMOypHO 30He. Ecnn Heobxoaum
nepuog oXxnaaHus, cnegyeTt obecneunTb BEHTUAALMIO Tpy3a.

B XOJIOAHYIO Noroay Hy»KHO HaKpbITb KOHTeVIHepr OnAaAToro, yTOObI HE [ONYyCTUTb NepeoxnaxaeHna NnTuubl. PEKOMEHﬂ,yeTCﬂ
PEerynapHoO npoBepATb COCTOAHME N NoBeAeHME NTULbI B Nepnon OXXngaHus.
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CMPABOYHUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: OKoHYaHVe Npou3BoACTBa

JocTaBKa B Liex nepepaboTKu

B uexe nepepa60TK|/| TPaHCNOPTHbIE CpencTBa AOJIXKHbI 6bITb nprnapkKoBaHbl Nog HaBeCOM. Cnep,yeT Y6paTb MaTepwunan,
HaKprBaIOLLWII7I AWVKN, €CN OH NPENATCTBYET BEHTUNALNN.

Cknap B Lexe nepepaboTKmM JONKeH ObiTb 060PYA0BaH BEHTUNALMEN 1 AaTUMKaMU TemMnepaTypHOro KoHTpons (Puc. 8.6).
30Hbl XpaHeHNA AOMKHbI 6bITb 060PYAOBaHbI OCBELLEHUEM, BEHTUIATOPaMN 1 060pyAoBaHMEM TyMaHOobpa3oBaHms. 3To
obopynoBaHre Heo6XOAMMO BKNIOUATb NPY BbICOKON TemnepaType, eCiv OTHOCHUTESNIbHaA BNaXKHOCTb Huxe 70%. B »kapKyto
norofly MOXXHO pacnbliATb BOAY Ha BEHTUNIATOPbI, 1A TOro, YTO6bl CO3AaThb MCMapeHue.

Puc. 8.6: Mpumep onTManbHOroO NiaHMPOBaHKA 30HbI JOCTABKY MTHLbI B LIeX NepepaboTKm

«  BbInonHATb Tpe60BaHMA MECTHOIO 3aKOHOAATENbCTBA K TPAHCMOPTHLIM
cpeacTBam.

«  TpaHcnopT fo/mKeH 06ecneunTb 3aWnUTY OT KIMMATUUYECKUX YCIIOBUIA 1 ObITb
060pyaoBaH BEHTUAALMEN.

. BeHTnnAuMIo n/unn otonneHne cneayet NCNosb3oBaTb N0 HEO6XOAMMOCTI:
/ -- BO BpemMsA NorpysKku
-- BO Bpems OCTaHOBKM rpy30BuKa
-- B CKJ1afiICKOI 30He Liexa nepepaboTku
. Henb3a octaBnATb NTULYY B rPy30BUKe Ha NMPOAOTKNTENIbHOE BPEMS.
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CMPABOYHIUK MO BbIPALLMBAHUIO BPOMJIEPOB ROSS: 3ameTku

3ameTKu
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3ameTKun
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CMPABOYHUK MO BbIPALLMBAHWUIO BPOMJIEPOB ROSS: MpunoxeHus

[NpnnokeHnA

[lpunoxeHue 1: YueT npon3BoACTBEHHbIX NOKa3aTeeit

Bo Bpems 6poiinepHoro npou3BOACTBA AS1A ONpeaeneHus BAUAHUA KOPMIEHMWs, TEXHONOrMKU, MUKPOKMMaTa
N 300pPOBbSA MOTrONIOBbA Ha MPOAYKTMBHOCTb HEOOXOOMMO BeAeHue yueTHbix 3anucein. [Ona obecneueHus
3G PEKTUBHON TEXHOMOMMN CeayeT BECTU TOUHbIA U MOAPOGHbIV yUeT NMPOU3BOACTBEHHbIX MoKasaTenei. AHanms
1 TOJIKOBaHVe NMpPOV3BOACTBEHHbIX MOKa3aTesel (T.e. XKMBOWM MacCbl, KOHBEPCKM KOpPMa 1 0TX0Aa) HeobXoAMbl AJis
COBEPLUEHCTBOBAHMA TEXHONOMM NPOVN3BOACTBA.

TakKe HeobX0AMMO yumnTbIBaTb FMrMeHy NPOV3BOACTBA M 340POBbE CTaja.
[na co3paHna sdpPeKTUBHOM cMCTeMbl yueTa 6poiiiepHOro NPon3BoACTBa PEKOMEHAYETCA MPUMEHATb CTaHAAPTHble
paboumne npoTtokonbl (SOP). B HUX BXOAAT [OKYMEHTbI, OMMCbIBAKOWMNE YCTAHOBJIEHHDBIM MOPALOK NMPOU3BOACTBA,

CMNCOK NPpMEHAEMDbIX YYETHDIX BeﬂOMOCTeM, YYE€THOro aHanmsa  CUCTeémMbl MOHUTOPWUHTIa.

JoKyMmeHTbl yueTa, Heo6xoaumble npu 6poiinepHOM NPon3BOACTBE

Mpepmer yyeta Yuer KommeHTapuu
MNocagka upinnAaT KonnuectBo CyTOYHbIX LibIMAAT KmBaa macca, OAHOPOJHOCTb, TPAHCMOPTHbIN
nagex

McxogHoe cTago v Bo3pacT
[lata v Bpems nprbbITUA LbIMIAT

KauecTtBo ubinnat

HanonHeHune 306a 3mMepuTb NPOLIEHT HanosHeHNA 306a
OTxop CyTOYHbIN [nAa Ka)[aoro nosa, ecii BO3MOXHO
ExxeHepnenbHbIN YueT BbIOPAKOBKY 1 MPUYVIHbBI BbIOPAKOBKN
(oTmenbHo)

C HapacTaLWM NTOroM
Pe3ynbTaTbl BCKPbITVS NPV MOBbILIEHHOM OTX04e

BannbHbI aHann3 NoBpeXaeHni, BbI3BaHHbIX
KOKLMAMO30M, MO3BOJINT YCTAHOBUTb CTEMEHb
3apaXkeHus ctaga

YyeT UnCIeHHOCTN OTXOAA U % COOTHOLLEHMA
Oco60e BHYMaHVe AOMKHO YAENATLCA OTXOAY B
TeyeHue nepBbIX 7 AHEN

JleyeHne [ata CornacHo MHCTPYKLMAM BETEPUHAPHOrO Bpaya
[o3a

Homep naptun

BakuuHauusa [aTa BakuMHaumm CnepyeT 3anucbliBaTb HEOObIYHYIO peaKLio
cTaja Ha BaKLUHY
Tuin BakLUMHbI

Homep naptumn

MuBaa macca ExxeHepenibHaA cpefiHAA XMBasA Macca Mpu pacyeTe yOONHOW XKMBO MacChl s
HeobXxoaumbl 6osiee YacTble U3MepeHns =
ExxeHepenbHasa ogHopogHoCTb (CV%) q%
Kopm [ata poctaBku TouHble n3MepeHnsa NoTpebAemMoro Kopma 2
Heobxoaumbl ansa pacyeta FCR n onpepenexus g_
KauecTtBO cebecTonmocTu 6porinepHon NPoayKLUn =
Tun
Ddusmnyeckan cTpyKTypa lpoBepuTb KauecTBO KOPMa

[laTa oKOHYaHMA KOpMmJieHUA nepen otyioBomM

NPOJOJIKEHNE. .
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CMPABOYHUK MO BbIPALLMBAHWUIO BPOMJIEPOB ROSS: MpunoxeHus

[aTa v Bpems oT1/ioBa

MNpepmert yueta Yyer KommeHTapun
Boga CyTouHoe notpebneHne 3anucbiBaTb CYyTOUHOE NOTpebneHne B popme
rpadvka, NpeanoYTUTENIbHO, OTAENbHO AN
KaX[oro NTMyHmKa
CooTHOLLEHVE BOAbI M KOPMA
BHe3anHble KonebaHua pacxofa BOAbl ABNAKOTCA
paHHVIM MHAMKATOPOM Npobiembl B CTafe
KauecTtBO BOAbI
MwuHepanbHbIl cocTaB u/unn
6aKTepunosiormyeckoe YMco, 0CO6eHHO npwu
CTreneHb X1opupoBaHuA NCMONb30BaHUM aPTE3NAHCKMX CKBaXKMH 1
OTKPbITbIX pe3epByapoB
Mukpoknumar Temnepatypa: Heobxoanmo 13mepsaTb B HECKOJbKMUX TOUKaX,
«  Temnepatypa nona v NoaCTUNKM 0COBEHHO NPV N3MepeHUY TemnepaTypbl
-CyTOYHaA MUHUMasbHaA NOACTUAKM LibINAAT
-CyTOYHasa MaKcMmasbHas
-B 6pynepHbIn neprof 4-5 pas B AeHb ABTOMaTUYeCKME CCTEMbl HEOOXOANMO
-MOACTUNKN B GpYAEpHbI nepriof NpPOBepATb BPYUHYIO eXXeJHEBHO
-Hapy»HasA TemnepaTypa (eXxefHeBHO)
. OTHOCHTENbHAsA BNaXXHOCTb (eXefHEeBHO)
KauectBo Bo3gyxa 3anucblBaTb cofepranuie nbinv, CO* n NH, nnw,
Kak MUHVMYM, HabntodaTh 3a cogepXKaHnem
KauecTBO nmoacTunkm nbim v NH,
MocnenHsasa KanmbpoBka 060pyaoBaHNA, UMA
KanubpoBLKa
Otnos KonnuecTBo oTNnoBieHHOM NTULbI

NHdopmauma n3
Liexa nepepaboTku

KauecTBO TyluKM
BeTepuHapHasa nHcnekuua
Bbixog pasgenku TywKun

Tuin n % BbIGPaKOBKM

MbiTbe NTUYHMKA

ObLiee MUKPOGHOE Yncnio

Mocne gesviHpeKuny MoXeT NoTpe6boBaTbCs
nccneoBaHve canbMOHeNe3a, CTadpunoKokka
n E. coli

KomnaHuaA n gonmkHoCcTb
Hdatan npnynHa noceweHna

Mpenbipywye noceleHna (MecTo noceLeHnsa n
nata)

WNHcnekuna 3anncb BpemeHu exxegHEBHOMO NoceLleHns
NTUYHKKA
3anuce HabniopeHuA 3a nTuuei [NoBegeHve 1 MMKPOKIMMAT B NTUYHMKE
[Mporpamma [Nepuoabl cBeTa N TEMHOTHI Tun nporpammbl
ocBelleHns
Bpems BKNtoYeHWA 1 BbIK/IIOYEHNA CBETA
Mocetutenu Nma YyeTHadA Be4OMOCTb [O/IKHA 3aNONHATLCA

KaXxXAabIM NoceTuTenem C Lesibio OTCJIEXKMBaHUA

2018



CMPABOYHUK MO BbIPALLMBAHWUIO BPOMJIEPOB ROSS: MpunoxeHus

[punoxeHue 2: Tabnuwbl npeodpa3oBaHna BEUUMNH

IJINHA
1 meTp (m) =3.281 dyTa (1)
1 $yT (67) =0.305 meTpa (M)

1 caHTUMETP (CM)

=0.394 pronma (g)

1 gronm (a)

= 2.54 caHTMmeTpa (Ccm)

nAoWAAb

1 KBagpaTHbIN MeTp (M?)

= 10.76 KBagpaTHbIX OyTOB (HT?)

1 kKBagpaTHbIN OYT (HT?)

= 0.093 KBagpaTHoro metpa (m?)

OBbEM

1 nutp (n)

= 0.22 rannoHa (ran) nnm 0.264 rannoxHa CLUA (ran. CLLUA)

1 aHrn. rannoH (ran)

=4.54 nutpa(n)

1 rannon CLUA (ran CLLA)

=3.79 nutpa (n)

1 aHrn. rannoH (ran)

= 1.2 rannoHa CLUA (ran. CLLA)

1 Kyburyeckuin metp (m3)

= 35.31 kyburueckunx oyToB ($pT1°)

1 Ky6uueckuin dyT (H13)

= 0.028 Kybunueckoro metpa (m°)

BEC

1 Kunorpamm (Kr)

=2.205 ¢yHTOB (P)

1 dyHT ()

= 0.454 kunorpamma (Kr)

1 rpamm (r)

=0.035 yHuun (yH)

1 yHUmA (yH)

= 28.35 rpammos (r)

OHEPIUA

1 kanopwusa (Kan)

=4.184 pxoyna (Ox)

1 axoynb (Ox)

= 0.239 kanopun (Kan)

1 Kunokanopwus Ha Kunorpamm (kKan/kr)

=4.184 meragxoynen Ha Kunorpamm (MIx/Kr)

1 Meragoysb Ha Kunorpamm (MI/Kr)

= 108 kanopwii Ha OyHT (Kan/d)

1 gxoynb ()

=0.735 yT-OyHT (dT-0)

1 ¢yT-dyHT (¢1-9)

= 1.36 pkoynsa (Ox)

1 mxoynb ()

=0.00095 6puTaHCcKol TennoBon eguHuLbl (TE)

1 6puTaHcKas TennoBas eguHuua (BTE)

= 1055 pxoynei ([x)

1 KunoBaTT-4yac (KBT-4)

=3412.1 6puTaHCcKNX TennoBbix eauHuy (BTE)

1 6puTaHcKas TennoBas eguHuua (BTE)

=0.00029 KnnoBaTT-4ac (KBT-u)
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CMPABOYHUK MO BbIPALLMBAHWUIO BPOMJIEPOB ROSS: MpunoxeHus

OABJNEHUE
1 GyHT Ha KBagpaTHbIN Atoim (psi) = 6895 HbIOTOHOB Ha KBaApaTHbI MeTp (H/m?) nnu nackanen (Ma)
1 GyHT Ha KBagpaTHbIV oM (psi) =0.06895 6ap
1 6ap = 14.504 dpyHTOB Ha KBagpaTHbIN Atorm (psi)
= 104 HbIOTOHOB Ha KBaApaTHbI MeTp (H/m?) nnu nackanei (Ma)
1 6ap .
= 100 kunonackane (kMa)
1 HbIOTOH Ha KBaApaTHbI MeTp (H/m?) _ S 2
v nackanb (Ma) =0.000145 ¢pyHTOB Ha KBagpaTHbI Aonm (¢/a?)

NAOTHOCTb COAEPXXAHUA
1 KBappaTHbI GyT Ha ronosy (¢pT2/ron) = 10.76 ronoB Ha KBagpaTHbIN MeTp (ron/m?)
10 ronoB Ha KBagpaTHbI/ MeTp (ron/m?) = 1.08 kBagpaTtHoro ¢yTa Ha ronosy (b1%/ron)

1 Kunorpamm Ha KBagpaTtHbli MeTp (Kr/ T8 G L R ) Gy (i)

m?)

1 dyHT Ha KBagpaTHbI GyT (d/DT?) = 4.88 K/norpamMmma Ha KBagpaTHblil MeTp (Kr/m?)
TEMIMEPATYPA

Temnepatypa (°C) =5/9 x (Temnepatypa °F - 32)

Temnepatypa (°F) =32 + (9/5 x Temnepatypa °C)

NMPEOBPA3OBAHWA TEMMNEPATYPbI

°C °F

0 32.0
2 35.6
4 39.2
6 42.8
8 46.4
10 50.0
12 53.6
14 57.2
16 60.8
18 64.4
20 68.0
22 71.6
24 75.2
26 78.8
28 824
30 86.0
32 89.6
34 93.2
36 96.8
38 100.4
40 104.0
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BEHTUNAUWNA

1 Kybunuecknii yT B MUHYTY (HT3/MIH) = 1.699 Kybuueckoro meTtpa B yac (m*/u)

1 Kybuuecknin metp B yac (m*/u) = 0.589 Kybuyeckoro dyta B MUHYTY (GT°/MUH)
TENon3onayumaA

3HaueHune U onpepensieT, HACKONbKO XOPOLLO CTPOUTENIbHble MaTepurasibl NPOBOAAT TEMO, U M3MepseTca B BaTTax Ha
KBaApaTHbI KunomeTp Ha rpagyc C (B1/km”/°C).

3HaueHue R onpepenaet cnocobHOCTbL CTPOVMaTEPMasioB K TENON30NALNY, FAe YeM Bbille 3HaveHue R, Tem apdeKTnBHee
Tennousonauua. OHo usmepsetca B KM/BT (unn G1%/°F/BTE). *BTE - BputaHckas Tennosas EauHuua

TEMNonsmnauunA

1 KBapgpaTHbI GyT Ha rpagyc GapeHreliTa
Ha 6puUTaHCKyto TennoByto eauHuly (Gp12/ = 0.176 KBafpaTHOTO KUJIOMETPA Ha BaTT (KM?/BT)
°F/BTE)

= 5.674 kBagpaTHbiX GyTOB Ha rpagyc MapeHreliTa Ha

1 CHEELY RN LA OB @ B D R () 6puTaHcKyto Tennosyto eguHuLy (G1%/°F/BTE)

OCBELLEHUE
1 pyT-cBeva = 10.76 nioKc
1 niokc =0.093 dyTa-cBeun

MpocTaa popmyna ana pacuyeTa KonMyecTsa namm, HeO6XOAVMbIX A 6PONNePHOro NTUYHMKA:

Mnowaab nona (M%) x Makc. Tpebyemoe 3HaueHme NKC
Yucno namn+ =

ON. MOLHOCTb Namnbl X nHaekc K

+3ma gpopmyna npumeHsemcs 078 80/1bhpaMoBbIX IAMN HA 8bIcOMe AByX Mempos Had yposHem nmuuysbl. OroopecyeHmHele
J1lamnel obecneyusarom 8 mpu — nAme pas 6os1bue JII0KCO8 HA Bm no cpagHeHuo ¢ 80/1bpamossimu 1aMnamul.

[Moka3zaTtenb K 3aBMCUT OT MOLHOCTY NaMnbl, Kak AEMOHCTPUPYETCA HUXKE.

MOLWHOCTb JIAMIMbI (BT) MHAOEKC K
15 3.8
25 4.2
40 4.6
60 5.0
100 6.0
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CMPABOYHUK MO BbIPALLMBAHWUIO BPOMJIEPOB ROSS: MpunoxeHus

[lpunoxeHue 3: OCHOBHbIE NPON3BOACTBEHHbIE NapaMeTpbl

NHpekc apdekTnBHOCTN NnponsBoacTBa (PEF)+

CoxpaHHOCTb X PKuBasa macca (Kr)
x 100

BospacT (g) x FCR

Mpumep: BO3pacT 42 AHA, XmBasd Macca 2 652 r, otxopn 2.80%, kopmokoHBepcusa 1.75

97.20 x 2.652
x 100
42x1.75

= 351
Mpumep: Bo3pacT 46 gHen, xumBaa Macca 3 006 r, otxopg 3.10%, kopmokoHBepcua 1.83

96.90 x 3.006
x 100
46 x 1.83
= 346

NMPUMEYAHNUA
Yem sbilue pesyemam, mem siy4uie pe3yabmamel Npou3soocmea.

Smom pacuem ucnosns3yem nokasamesib CpeOHeCcymo4Ho20 npusecad. [Ipu cpasHeHUU pas/iuyHbIX NPOU3800CMBEHHbIX
ycnoguli HeobXo00UMO CpasHUBAMb CMAOA C OOUHAKOBbIM yOOUIHbIM 803PACMOM.

+ Ewe Hazvisaemcs Esponelickuli nokazamesns 3¢hgpekmusHocmu npouzsoocmaa (EPEF)

Koa¢dpunumeHT ogHopoaHocTh % (CV%)

CraHpapTHOe OTK/IOHeHne
CV% = x 100
CpepfHaAs xnBasA Macca

Mpumep: CpepHAs XKMBaa Macca MOrosioBbA coctaBnsAeT 2550 r, cTaHZapTHOe OTKMIOHEeHMe OT CpedHel MBOW MacChbl
cocTaBnaeT okono 250 r.

250r

V% = —mm x 100
2550r

= 9.80

NPUMEYAHNA

Yem Huxe 3HadeHue CV%, mem siyduwe 0OHOPOOHOCMb N020s108b5. CV/% A6/19emcs 8aXKHbIM Napamempom 0715 AHAIU3d KUgoU
maccel cmaoa. Bel Moxeme Hatimu 0onosHUMeNbHyto UHGopmMayuro 8 paszdenax [MpodykmueHocme u KoHmpons xueol
Maccol 0aHHO20 CNPABOYHUKA.
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CMPABOYHUK MO BbIPALLMBAHWUIO BPOMJIEPOB ROSS: MpunoxeHus

MNokasatenb KopmokoHBepcuu (FCR)

06wt 06BbEM MCMONBb30BAHHOTO KOpMa
FCR =

OO6LLas XxmnBas Macca

Mpumep: Mpynna nTuLbl pa3mepom 10 rosioB MeeT o6LLyto XuByto Maccy 31480 r, 1 3Ta NTMUa noTpebuna obwmnin ob6bem
kopma 36807 r. CpeaHAA KOPMOKOHBEPCUA 1A 3TOW rPynmbl NTULbI COCTaBUT:

36807 r (81.07 ¢)
FCR =

31480 (69.34 ¢)
= 1.169
MPUMEYAHWUA:
Yem Huxe FCR, mem gbiwe 3¢hcpekmusHOCMb nmuysl (Unu 2pynnel nmuypl) 8 npeobpazosaHuu nompebseHHo20 KopMa 8
xuayto maccy. IgpgpekmusHoe 3HadeHue FCR ocobeHHO 8axHO 8 bpolinepHoM npou3sodcmeae, M.K. Nmuua eblpawusaemcs

CO2/1aCHO 3aN/IAHUPOBAHHOU XUBoU Mdacce, U 3dKA34UK 3aUHMEPEeCco8aH NOoJly4yums MAKCUMAsbHeil 0b6vem mosdpHol
npodykyuu.

MNpuBepeHHoe 3HaYeHNe KopmokoHBepcun (MpueepeHHasn FCR)

HopmatrBHas xu1Bas Macca - GakTnueckas xmBas Macca

MNpreenerHHasa FCR = QakTnyeckaa FCR  +
NHpekc

B 3aBMCMMOCTU OT MPUMEHAEMbIX eAUHNL, N3MEPEHNA NHAEKC B BbillenpuBeaeHHoN dopmyne bygeT nameHATbcA. [ns
CMeLUaHHOrO MO MOoJy MOrofoBbA clefyeT Cnonb3oBaTb nHAEKC 10 ¢, 4.5 kr unu 4500 1, B 3aBUCUMOCTU OT NPUMEHAEMbIX
eauHuy. 31a popmyna npepnaraeT 3GdeKTNBHYIO OLEeHKY npuBegeHHOro 3HaveHua FCR ana cpaBHeHUA 6poiinepHbIx
nokasarteneini. OfHaKo Npu 3TOM BaXXHO MOMHUTb, UTO NpuBedeHue FCR K HOPMaTVBHONM XNBOW Macce, HaxoAsALlenca 3a
npegenamu + nnu — 0.5 $/0.227 Kr/227 r GaKTYeCKOW XMBOW MaCCbl, MOXXET HapyLIaTb pe3ynbTaTbl CPaBHEHNA.

Mpumep (eanHULbI N3MEpPEHNA - T)

HopmaTrBHas xu1Bas Macca - GpakTnyecKkas XK1Bas Macca

MpuBenerHHasa FCR = QakTnyeckaa FCR  +
4500 r

1350r-1290r

MpuepgernHaa FCR = 1.215 +
4500 r

=1.215+(60r/4500T)
=1.215+0.013
= 1.228 MNpunBepeHHana FCR
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Mpumep (egViHULbI NU3MEPEHNSA - KT)

HOpMaTVIBHaFl KnBaA Mmacca - d)aKTI/I‘-iECKaﬂ KnBaA mMmacca

MNpusepeHHaa FCR = Q®akTtnueckaa FCR  +
4.5 kr

1.350 Kkr - 1.290 kr
= 1215 +

4.5 kr
= 1.215 + (0.06/4.5kr)
=1.215+0.013
= 1.228 NMpusepeHHaa FCR
Mpumep (eanHULbI NI3MepeHUsa - ¢)

HopmaTtuBHasA xnBaa macca - akTnyeckas »1Bas macca
MpuBepeHHaa FCR = QakTtuueckaa FCR  +

10 b

2,976 ¢ - 2.844 ¢
= 1215 +

10¢

=1.215+(0.13 $/10 ¢)
=1.215+0.013
= 1.228 NMpusepgeHHasa FCR

NPUMEYAHUA:

lpusederHas FCR A8naemcanonesHsiM pacyemom, Ko20da Heo6Xo0UMO 8bISICHUMb, HACKO/IbKO 3(hheKmueHa npoOyKmMueHOCMb
€maoa no cpasHeHUlO C HOPMAMUBHbIM NOKA3amMesieM XUBOU MAccbl. Imom pacyem makxe noseseH Npu CpasHeHuUU
nokasamereli pasHbIxX KPOCCOB8, M.K. MO N0380sIAeM CpAgHUBAMb UX NPOOYKMUBHOCMb NPU CneyupuYeCcKoM 3HaYeHUU Xugou
Mmaccel.
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[punoxeHue 4: OnpeaeneHue nona no onepeHuto

OnpepgeneHrie nosa UbINAAT B CYTOYHOM BO3pacTe MOXET OblTb SIerko MpoBeAeHO B MHKYOGaTopuu, MOCKOMbKY Mo
605bLINHCTBA bPONepHbIX KPOCCOB ROSs MOXeT onpeaenaTbcA no onepeHuto. B6ponnepHom ctage 6bicTpoonepatowmnecs
UbINAATa — 3TO KYPOUKK, a MefieHHoonepALwmeca — neTywku. Tun onepeHnsa onpeaenaeTca CpaBHEHNEM KPOOLLMX
nepbes (BEPXHMIA CIION) U MaxXOBbIX NepPbeB (HVUXKHUI CNON), PacTyLWUX Ha BHELLHEN NONOBMHE Kpblna.

KPOIOLLIVE
(BepXHAA YacTb)

MAXOBBIE
(HWXHAA YacTb)

OnepeHme KpblJZIb€B NeTyLKOB 6p0|7u1epHoro noronoBbA.
y MeaneHHoonepAWnXca NeTywKkoB MaxXoBble nepba TOW e AJINHDbI, YTO U Kpowouwune, nnn Kopoye; CM. pPUCYHOK HUXKe.

MaxoBble Kopoue KporoLLmx MaxoBble 1 KpotoLLme 0AHON AIMHbI

OnepeHme KpblJIb€B Kypo4yeK 6p0|7|nepHoro noronosBbA.
Yy 6bICTpOOI'IepF|IOLLWIXCF| Kypo4yeK MaxXoBble nepbA ANIMHHEE, YeM KPOKLWMeE; CM. PUCYHOK HUXKe.

MaxoBble anmHee KPOKLMNX

Dipyras nonesHas uipopmauus

Mocobure no nHky6auun How To 11: kak onpedensames non no
nepy y CymouyHsIx Ubinjiam 8 UHKybamopuu.
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[punoxeHue 5: Pewenne npobnem

Mpo6nembi

Mpr4ynHbI

DenctBna

BblCcOKMIA paHHWI
otxopg (>1% B nepsyto
Heneno)

Hu3Kkoe KauecTBo LbINAAT

HeaddekTnsHasa 6pyaepHas
TEXHOJOrns

3aboneBaHuA

AnneTut

MpoBepUTb TEXHOMOTIO MHKYGALW U TUTEHY AL
MpoBepuTb NoNoXeHVe 6pyaepoB

BCKpbITb MaBLUMX LbIMJIAT; KOHCY/bTaLNA C BETEPUHAPHbIM
Bpayom

M3mMepwTb 1 MONyunTb HOPMATVBHOE 3amosiHeHVe 306a
MpoBepuTb KOpMNEHME - 06beM KOpMa 1 GPOHT KOPMIEHUS

Bbicokuin otxon
(nocne 7 oHen)

MeTtabonnyeckue 3abonieBaHus
(acumTbl, CUHAPOM BHE3anHOM
cmepTHn)

WNHpeKLMOHHble 3a60/1eBaHUs

Mpo6nembl Hor

MpoBepuUTb PEXM BEHTUNALNN

MpoBepuUTb COCTaB paLMioOHOB KOpMa

M36eratb M3NULWIHEro pocTa B paHHEM BO3pacTe
MpoBepuUTb BEHTUNALMIO B UHKYOaTOpUK

BblABUTb MprUnHY (BCKPbITUA)
KoHcynbTauma ¢ BET. BpauoM O IeYeHn 1 BaKLMHaLmMm

MpoBepuTtb NoTpebneHve BoAab

MpoBepuTb copep>kaHne Kanbuus, pocdopa 1 BuTaMmmHa D
Mcnonb3oBaTtb NporpamMmmy OcBeLLEeHNA AJ1A YBENNYEH A
aKTVBHOCTYW NTULLb

Hu3kme poct n
OAHOPOAHOCTb
B HayasibHbIN Neproa

[MuTatenbHOCTb pPaynoHoB

KauecTtBO UbINAT

Ycnosua cogepxaHus

AnneTtut

3aboneBaHuA

npOBepI/lTb CTapTOBbII7I PaunoH — AOCTYNHOCTb KOPMa,
nuTaTenbHble CBONCTBA U (])VIBI/I‘-IECKOE KayecTBO
npOBepI/lTb BOAYy — AOCTYNMHOCTb 1 Ka4eCTBO

MpoBepuUTb TEXHONOTMNIO NHKYOALMN: FTUTUEHY AL, XPaHEHNE,
yCnoBuA UHKY6aLuy, Bpems NHKy6aLmmn, Bpems 1 ycnoBus
TPaHCMOPTUPOBKU

[poBepuTtb TemnepaTypy 1 BAAXXHOCTb BO3AyXa
[poBepuUTb ANNTENBHOCTb CBETOBOIO AHSA

MpoBepuTb KauecTBo Bo3fyxa - CO?, 3aMblIeHHOCTb, PEXMM
MUWHVIMasbHOWN BEHTUAALMN

MpoBepuTb aNNeTUT — HU3KNIA NMPOLIEHT HaMosIHEeHNA 306a

BCKprTb nage; KOHCynbTayuaA C BET. Bpa4OM

Hu3kmi poct n
OfHOPOZHOCTb B
no3aHWU Nepuos

HepocTatouHoe notpebneHne
NMTaTeSIbHbIX BELLEeCTB

WNHpeKLMOHHble 3a6051eBaHUs

YcnoBuA cogepxaHua

MpoBepuUTb NUTATENBHOCTD, GU3NUYECKOE KAUueCTBO U
bopMyNMPOBKY paLroHa

poBepuTtb NOTpebneHre KOPMa 1 €ro AOCTYMHOCTb
M36bITOYHOE OrpaHnyeHne Kopma B paHHEM Bo3pacTe
M36bITOYHOE OrpaHyeHne OCBELLEHNA

Cm. MNoBbILWEHHbIN OTX0A

[poBepuTb pexrnm BeHTUAALNN
MpoBepuUTb MIOTHOCTb MOrOJI0BbS
MpoBepuTtb TEMNepaTypy B NTUUYHKKE
MpoBepuUTb AOCTYMHOCTb BOAbI U KOPMa

Hun3koe KayecTBo
noacTunKu

[MuTatenbHOCTb

YcnoBua cogepxaHus

NHbeKUroHHble 3aboneBaHns

Hu3koe KauecTBO KNPOB B palnoHe
MN36bITouHOE cofjepxaHume conm B paynoHe
M36bITOuHOE cofepxaHume npoTenHa B palnoHe

HepoctatouHas I'J'IYGI/IHa NOACTWAKN B HaYasbHbIN nepuon
Hel'lpaBI/IﬂbHO Bbl6paHHbIVI MOACTUIIOYHbIN MaTepunan
KOHCprKLlI/Iﬂ N yCTaHOBKa NMOWJIOK (I'IpOJ'II/IBaHVIe BOZbl)
Bbicokas Bna)kHOCTb BO34yXa

Bblcokasa NnoTHOCTb NOronoBbA

HepocTtatouHada BeHTUNALUA

3a60seBaHus, BbI3bIBAOLIME SHTEPUTbI, KOHCYSIbTaL|Ms BET.
Bpaya

npofomkeHune...
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TYLUKW B Liexe
nepepaboTku

Bonabipu n noBpexaeHus,
BbI3BaHHbIe TPEHNEM
(Hanp. ckakaTenbHOro cycTaBsa)

CuHAKN 1 nepenombl

LlapanuHbl

My60Kas MbllleyHas MMonaTus
(6onesHb OperoH )

M36bITOYHAA XKMBaA Macca

Mpo6nembl MpuunHbI Dencreusa
HesddekTmBHan HepoctaTouHbI pocT CM. H13Knin pocT B paHHWIA 1 MO34HUI MEPUOA, NOBbILEHHbIN
KOPMOKOHBepCUA oTXoA
[poBepuTb yCTaHOBKY/KOPPEKTUPOBKY KOPMyLUEK
[atb NTrLe NpoKneBaTb KOPM B KOPMYLLKaX ABaXKAbl B A€Hb
Y6enutbca B TOM, YTO TemnepaTypa B NTUYHMKE AOCTAaTOYHO
BblCOKas
[MoBblilweHHbIN 0TX0A (0Cc0b. B
NO3[4HUI Neproga) Cm. MNoBbILWEHHBIV OTXO/
[NoTepu Kopma
[poBepuTb COCTaB 1 Ka4eCTBO KOpMa
MwuKpoknumat
KopmneHne
HepoctaTouHas Mwukpoknumar Y6enutbca B TOM, YTO TemnepaTypa B MTUYHUKE He CIIMLLKOM
onepAaeMocTb BblCOKas
KopmsneHune
MNpoBepuTb paLMoH Ha cofepKaHmne 1 COOTHOLLEHME
METUOHMHA N LUCTMHA
Hwn3koe KauecTBO AcunTbl CM. [NoBbILWEHHbIV OTXOA

MpoBepuUTb MNIOTHOCTb NOrOJI0BbS
MpoBepuTtb KauecTBO NOACTUIIKM

YBenuunTb akTMBHOCTb CTafa (Mporpamma KoOpMmIeHNA 1
ocCBeLleHunA)
lNpoBepuTb METOAVKY OT/IOBA M B3BELUNBAHMA NTULbI

M36bITOYHas CBETOCTMMYALUA

[poBepuTb MeTOAVKY B3BELIVIBAHWA 1 OT/IOBA MTULLbI
MpoBepuUTb GPOHT KOPMIEHNA U MOEHWsA

[poBepuTb AOCTYMHOCTbL BOAbBI U KOPMa

M36bITOYHBIN CTPecc NTULIbl B MepUOS pocTa, Hanpumep,
npopexvBaHne CTafa, B3BellrBaHve U T.4.

HesddekTrBHaA pa3gaya Kopma
MpoBepuTb NUTATENBHOCTH PaLMoHa
MpoBepuTb, YTo TEMMEepaTypa B NTUYHMKE HE CJTIMLLKOM BbICOKas

Dlpyras nonesHas undpopmaums

lMamamka uccnedosaHus npobiem cooepxaHus 6poliepHo20
- Nno20s108b4.
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[lpunoxeHue 6: Pexxum BeHTUNALNN 1 pacyeThbl

Pexxvm BeHTMNAUMKM (Ha ronosy) npu Temnepatype mexgy -1 n 16°C (30 n 61°F). Hukorga He cnepyeT npeBblwaTb
JOMYCTUMBIA MAaKCMMarbHbIA YPOBEHb OTHOCUTENbHOW BRAXKHOCTW, YINEKUCIOro rasa, yrapHoro rasa M ammuaka B
Bo3ayxe. CnefyeT BHUMATENbHO CNeANTb 3a MOBEAEHVEM U pacnpeesieHneM NTULbl B NMTUYHUKE, TaK Kak 3TV NapameTpbl
ABNATCA 3PPEeKTUBHbIM NHANKATOPOM HapyLleHuin TexHonorun. MprBegeHHyo Tabnvly Heo6XO[MMO MCNoJb30BaTb
TONbKO B KAuecTBe OPUEHTUPA, TaK Kak GaKTUUECKUIA PEXUM BEHTUAALUN LOSKEH COOTBETCTBOBATb MUKPOKIUMATY,
noBeAeHNo NTULbI 1 Briomacce (06LLEen XNBON Macce CTaa B NMTUYHMKE).

MuBasa macca (Kr) KuBasa macca () Pexxum muHnmanbHom Pexxum muHnmanbHom
BeHTUNAUNN (M3/4) BeHTUNAUMUN (yT>/MUH)
0.05 0.11 0.080 0.047
0.10 0.22 0.141 0.083
0.15 0.33 0.208 0.122
0.20 0.44 0.258 0.152
0.25 0.55 0.305 0.180
0.30 0.66 0.350 0.206
0.35 0.77 0.393 0.231
0.40 0.88 0.435 0.256
0.45 0.99 0.475 0.280
0.50 1.10 0.514 0.303
0.55 1.21 0.552 0.325
0.60 1.32 0.589 0.347
0.65 1.43 0.625 0.368
0.70 1.54 0.661 0.389
0.75 1.65 0.696 0.410
0.80 1.76 0.731 0.430
0.85 1.87 0.765 0.450
0.90 1.98 0.798 0.470
0.95 2.09 0.831 0.489
1.00 2.20 0.864 0.509
1.10 243 0.928 0.546
1.20 2.65 0.991 0.583
1.30 2.87 1.052 0.619
1.40 3.09 1.112 0.654
1.50 3.31 1.171 0.689
1.60 3.53 1.229 0.723
1.70 3.75 1.286 0.757
1.80 3.97 1.343 0.790
1.90 4.19 1.398 0.823
2.00 4.41 1.453 0.855
2.20 4.85 1.561 0.919
2.40 5.29 1.666 0.981
2.60 5.73 1.769 1.041
2.80 6.17 1.870 1.101
3.00 6.61 1.969 1.159
3.20 7.05 2.067 1.217
3.40 7.50 2.163 1.273
3.60 7.94 2.258 1.329
3.80 8.38 2.352 1.384
4.00 8.82 2444 1.438
4.20 9.26 2.535 1.492
4.40 9.70 2.625 1.545
NPUMEYAHUA

bonee noOpobHbie 06BACHEHUS MOXHO Halimu 8 pasodesie [IMUYHUK U MUKpPOKUMAam.
PexxuM MUHUMAnbHOU 8eHMUNIAYUU - 3mo obveM 8030yxd 8 4ac, HeobXxoO0UMo20 0/ obecneyeHUs onNMUMAabHO20 0bvema
Kucopoda nmuye u no00ep)xaHus Kayecmeaa 8030yXa.
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CMPABOYHUK MO BbIPALLMBAHWUIO BPOMJIEPOB ROSS: MpunoxeHus

Pacuet HaCTpPoOEeK BEHTUNATOPOB Npu pexnme MWUHMMaJIbHON BEHTUNALUN

[na onpepeneHvis 3HaYEHUA NHTEPBaa BpeMeHV HaCTPOVKM LMK/-TaMepa Ans obecrneyeHns MAHMAIbHON BEHTUSIALN
HeobXoAMMO cienaTh CreAyoLMin pacyeT:

Bbl6epuTe HEOOXOAMMBIN PEXUM MUHVMMANIbHON BEHTUNALMN, KaK PEKOMEHAYETCA B TabnuLe BbiLe.
PacueTt HacTpOIKM BEHTUIATOPOB
LWar 1: PaccumTanTte o6Lyto NOTPe6HOCTb BO3yX00OMeHa, HE06XOAMMOro ANA NTUYHMKA.
O6Lwaa MUHYManbHasa BEHTUAALNA = MUHUMANbHbI BO3AYXOOOMEH Ha rofoBYy X KOMYECTBO NTULLbI B MTUYHUKE.
LWar 2: PaccunTanTe npoLeHT obLiero BpemeHn paboTbl BEHTUIATOPOB.
notpebHoCTb 0bLyero Bo3ayxoobmeHa

MpoueHT BpemeHUn paboTbl = x 100
06L1aa MOLWHOCTb BEHTUIATOPOB

Lar 3: PaccunTaiite pakTnuyeckoe Bpemsi paboTbl BEHTUIATOPOB.

MakTnveckoe Bpemsa paboTbl (MUH/ceK) = MNpoLeHT BpemMeHU BKNoUeHnA (%) X UMKN-TailM BEHTUASTOPA (MUH/CEK).
MPUMEYAHWE : Lukn-madim = nepuod pabomel + nepuoo 8bIK/I0YEHUS
Mpumep: B ntnuHmke 30000 6poiinepoB cpefHeir xuBol maccoin 800 r B Bo3pacTe 20 gHel. B cootBeTcTBUM C Tabnuuen
peXX1ma BEHTUIALMM Ha FONTOBY Npu Temnepatype mexay -1 1 16°C TeopeTnyeckoe 3HaueHe MAHUMANbHOW BEHTUNALMMW NPK
*mBoi1 Macce 800 r coctasnsieT 0.731 M7/4 Ha ronosy.
Hactpoiikn BeHTUnATOpa - MeTpuyeckas cuctema eguHmL,
Lar 1: PaccumTante o6 HEOO6XOAUMbIV PEXUM BEHTUNALMM ANA NTUYHUKA.
06wWui Bo3ayxoobMeH NTuyHMKa = 0.731 m*/u/ron x 30,000 ron = 21,930 m*/u
Lar 2: PaccumTainTe NpoLEeHT BpeMeHN paboTbl BEHTUISTOPOB.

MpeanonoXum, YTo NPUMEHAIDTCA TPU BEHTUNATOPA AvaMeTpom 91cm u MowHocTblo 16978 mP/uac (npu Heobxogumom
pabouem gaBneHum).

noTpebHOCTb 06LLero Bo3gyxoobmeHa
MpoueHT BpemeHn paboTbl = x 100
06Lan MOLHOCTb BEHTUNATOPOB

O611as MOLHOCTb BEHTUNATOPOB = 16,978 M*/u x 3 = 50,934 m*/u.
21,930 Mm%y

MpoueHT BpemeHn paboTbl = —— —— x 100 = 43%
50,934 m*/u

LWar 3: PaccunTaiite obLiee Bpemsi paboTbl BEHTUIATOPOB.

MpennonoXum, 4to NCnonb3yeTca 5-Tv MUHYTHbIN (300 cek) LMKN-Tanm.

DakTnyeckoe Bpemsa paboTbl = 0.43 x 300 cek = 129 cek
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To ecTb, BEHTUNATOPbI AOMKHbBI ObITb BKAOUEHbI 129 ceKyHA 1 OblTb BbIKItOUEHbI 171 Cek.
MPUMEMAHUE: [laHHell pacdem pexuma MUHUMAZbHOU 8eHMUJIAYUU UMeem 4ucmo meopemuyeckul xapakmep.

®akmuueckue Hacmpoulku geHmunamopa u matimepa JOJIMKHbI paccuumsigamecs, ucxods uz pakmuyeckux ycnosul 8
NMUYHUKe, Kayecmea 8030yXa U N0BEOeHUS N020/108bA.
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HecmoTps Ha TLaTenbHyto NPOBEPKY TOYHOCTU My6nvKyemon nHpopmauuu, Aviagen
He HeceT OTBETCTBEHHOCTU 3a MOCIEACTBUA NCMONb30BaHNA AaHHON HGOpMaLun Ana
copep>KaHUA MTULLbI.

Bbl MOKeTe nMonyunTb AOMONHUATENBHYIO MHGOPMALIMIO Y TEXHNYECKOTO MeHeKepa Aviagen.

www.aviagen.com

Aviagen, a Takxe noro Aviagen, Ross 1 noro
Ross ABNAOTCA 3aperncTpypoBaHHbIMM
ToprosbiMu Mapkamu Aviagen B CLLA n gpyrux
CTpaHax.

lMpouvie ToproBble MapKu 1 GpeHabl UMeLoT
PEerncTpaLio COOTBETCTBYIOLLIMX BafENbLIEB.
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