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OnTuMmnzaumns paumoHoB Assi bponnepos
Mno adMUHOKWNCIIOTAM

JIA3APEBA H.1O.,
TexHosor no ntmuesofctey 3A0 «Koyaavic MKopma», kaHAMAAT ¢/x HayK

. YTOObI LpINIEHOK MACHOIrO HamnpasBfeHus NPOayKTMB-
CbanaHcnposaHHoe KopMieHne 6polinepos HOCTU 3a oTnyweHHble eMy 35-40 gHen >XXn3HM Habpan

COBpeMeHHbIX KpOCCOB — 3asior 3¢peKTUBHO- xuBylo Maccy 2-2,5 Kr, HEOGXOAMMO 06ecneunTb B A0-
ro npouv3BoAcTBa Msica nNtuubl. I3BeCcTHO, YTO CTaTOYHOM KONMYeCTBE €ro OpPraHU3M «CTPOUTESbHbBIM
OAVH M3 OCHOBHbIX KpUTepueB As MoHOpaLu- MaTepvanom» — 6enkoM. lNocneaHne gecatmunetTns cenex-
OHHOO KOMGUKOPMA NS 6PoilNepoB — cogep- LMS MACHOW MTULIbI UAET TaknM 06Pa3oM, YTO OCHOBHBLIMU

6 nokasatensiMm OenKoBOW NUTaTeSIbHOCTU KOM6I/IKOpMa
JKaHue Cbiporo npoTenHa nnn Oesika. BbICTYMAET yXe He CblpOI;I NnpoTenH, a ycBodeMble aMun-

HOKMCNOTbI. [MO3TOMY MpU COCTaBNEHUM N OMTUMU3ALIN
pauMoHOB A1 6pOoNepoB B NepPBYO 0Yepenb Mbl AOSDK-
Hbl M03abOTUTLCA O TOM, YTOObI KOMOMKOPM copep>kan
BCE OCHOBHbIE HOPMMPYEMbIe YCBOSIEMbIE aMUHOKUCIIOTHI
B HEOOXOANMOM KONMYECTBE, U TOJSIbKO MOC/Ee 3TOro pac-
CMaTpuBaTb BOMNPOC 06 ypOBHE CbIPOro npoTtenHa. MHo-
rOYNCNIEHHBIMU UCC/IEAOBAHUSIMM YCTAHOBMIEHO, YTO AN
obecneyeHns BGbICTPOro pocTa BPONNIEPHOrO LbINeHKa
AMUHOKUCIIOTbI OOJKHbI HaxoOuTbCs B OnpeaeneHHbIX
COOTHOLeHusIX. Kak npaBuno, KONMYeCcTBO SIM3UHA Mpu-
HuMatoT 3a 100%, a KoNMYeCTBO OCTaNlbHbIX @aMUHOKUCIIOT
BblpaXkaloT B MPOLEHTax OT nocjiegHero. Takom aMUHO-
KNCNOTHbIN pSiA Ha3blBalOT aMUHOKMUCIIOTHBLIM Npodunem
WM @MUHOKMNCITIOTHON JINHENKOWN.

CyLLecTByeT HECKObKO Pa3HbIX aMUHOKUCIOTHbIX JN-
‘ Heek OMNTMMM3aLMN PaLMOHOB 41l MSICHOW NTuubl. B Ta-
6nuyax 1-3 npuBeaeHHbIe HEKOTOPbIE U3 HUX.
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Ta6nuua 1. CooTHOLLEeHUsI AMUHOKUCIOT
o pekoMeHAAuMaM pasHbix KomraHui (%)

NRC, 1994 r.
(YCBOSEMbIE) 1,2 ®A3bl
JInsnH 100
M+ 82/72
N3onenuuH 73/73
TpeoHuH 73/74
TpuntodpaH 18/18
ApPrvHvH 114/110
BanuvH 82/82

CVB, 1996 r. AJDKUHOMOTO,
EBPOJIN3UH, 2010 r.

100 100
73 75
66 67
65 65
16 17

105 105
80 80

Ta6nuua 2. CooTHOLLEeHUSI AMUHOKUCIOT A8 3-X(pa3HOro KopMieHus
(Koynavic MKopma, %)

NV3UH | M+

Crapt 100 72 62
Poct 100 74 64
DOunHUL 100 75 65

TPEOHVH | TPNTO®AH | BAJINH | APTMHNH

16 75 103
17 76 105
17,5 77 106

Tabnuuya 3. PekomeHaaumm AsuareHa (%)

|| JU3/H | M+l | TPEOHVH
65 75

Crapt 100 74 15,5 103
Poct 100 76 66 16 76 104
DOuHULW 100 78 67 16,5 77 105

Mcxopsa 3 paHHbIX, NpyBEeAeHHbIX
B Tabnuue, BUOHO YTO, B PEKOMEHAY-
eMbIX BeIMYMHaX eCTb He3HayuTesb-
Hble oTnmumsl. OgHako Gonee cylle-
CTBEHHbIM MOMEHTOM, Ha Hall B3rnag,
SABNSIETCS HEe CTONMbKO BbIGOP KOH-
KPETHOro aMUHOKUCIIOTHOIO Npodu-
N8, CKOJIbKO rPaMOTHOE ero MCMoJib-
30BaHMe TMpW pacyeTax pPaLMOHOB.
Bo-nepBbIX, HY)XHO onpenenuTbcs C
YPOBHEM NN3MHa, Befpb OT 3TOro 3a-
BUCUT 1 KONIMYECTBO BCEX OPYrX aMu-
HOKMCNOT. Bo-BTOpLIX, Heob6xoaMMO
NMOMHUTb 06 dHEPronpPOTEMHOBOM OT-
HoLleHun. Mo3ToMy Ba>KHO MOHUMATb,
Kako ypOBeHb OOMEHHOW 3Hepruu
HeobxoaMMoO HabpaTb M3 Cbipbs. B
3TOM BOMpPOCEe JyyLlle OnMpaTbCs Ha
NPaKTUYECKUA OMbIT U OPUEHTUPO-
BaTbCA Ha CTPYKTYypy KOMOWUKOpMa.
Tema BbiGOpa YypOBHS OGMEHHOM
SHEPrMN N BapUaAHTOB ee y4yeTa Mnpu
OMNTUMM3aLMN PaLMOHOB Ans MTULbI
OYeHb MHOrorpaHHa M LWMpokKa, no-

3TOMYy B [aHHOW NyGnunkauum Mbl He
O6yOeM ee KacaTbCsl.

OTHOCUTENBHO  YPOBHS  NN3UHA
(1, COOTBETCTBEHHO, YPOBHS OPYrvX
AMVHOKMCOT), Mbl PEKOMEHOyeM Mpu
pacyeTte

peLenToB KOMOMKOPMOB

MoNb30BaTbCs Tak Ha3biBaeMol 6a30-
BOW aMUHOKMCIOTHOM NHenkon. OHa
paccYMTbIBAETCS UCXOAOS M3 BeNYU-
Hbl YCBOSIEMOrO JM3MHa B MEPBbLIN
nepvon BblpalwyBaHMa 6ponnepos.
Hanpumep, Mbl npuHMMaeM, 4TO B
CTapTOBOM KOMOUKOPME («HYNeBKe»)
cofep)kaHne YCBOSIEMOro  JiN3MHa
JomkHo 6biTb 1,24 %. Ecnu Mbl BOC-
Nonb3yemMcsi aMUHOKUCIIOTHBbIM MpPO-
dunemM, KOTOpbIN pekoMeHayeT ABna-
reH, To B HalLleM peuenTe Ansa upinnaT
B Bo3pacte 0-7 pHem copgep>kaHue
YCBOSIEMbIX aMUHOKWCIOT OydeT cie-
OyoLmM:

M+L - 0,93%, TpeoHuHa — 0,82%,
apruHuHa — 1,3%, BanuHa — 0,945%.

Ona ypo6cTBa pacyeToB MOXKHO

caenatb Tabnnyky ¢ dopMynamu ans
nepecyeTos.

CoBpeMeHHble NpOorpamMMbl  Ons
pacyeTa paLMOHOB MO3BONSAIOT UC-
NMonb30BaTb COOTHOLUEHUS Pa3fny-
HbIX MOKa3aTenen nuTaTeslbHOCTH.
No3ToMy uenecoobpa3HO BHECTU UX
B ¢dopmyny (peLent) KOMBUKOpPMa
M MOJSIb30BaTbCA MPU ONTUMU3ALIMK,
YTOObI KaXXabll pa3 He paccYnTbiBaTb
AMUHOKWUCIOTbI B 3aBUCUMMOCTU  OT
YPOBHS nn3mHa. Hanpumep, ycs.M+LY/
ycB.m3uHy: 0,74 (ctapT), 0,76 (pocT),
0,78 (puHMW) NO pekoMeHOaLmaM
ABunareHa. Ecim Mbl noctaBuMm cebe
Lenb BblaepykaTb BCE COOTHOLLEHMS
Ha 100%, 3apaya MOYXKET OKa3aTbCs
OY€eHb CJIOXKHOW U OaXke HEBbIMOJHU-
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Mon. Vinn peuent nonyyunmTcss OYeHb
noporuM, unm (Npu orpaHNYeHHOM
BblbOpe Chipbsi Ansl peuenTa) He Oy-
YT BbINOJHATLCSA YCIOBUSI MO APYrM
nokasartensam nurtaTenbHocTu. [o3To-
My MMEET CMbICN ANl COOTHOLLEHUIN
YCTQHOBUTb FPaHWLbl, MWUHMMYM W
MaKCUMyM, TaK e, Kak 1 gns nobo-
ro nokasaTtensi nMTaTenbHOCTU. Toraa
Mbl OyeM MMeTb BO3MOXKHOCTb cfe-
naTb Hawm pacyeTbl 6onee rmoKUMn n
NpPaKkTU4HbIMU. He KpUTNYHO ecnn no
KaKON-TO aMWHOKUCIIOTE Mbl OTKJIO-
HMMCSt Ha npoueHT-nonTopa. [nas-
Hoe, YTOObI BbIAEPKMBASIOCH YCIIOBUE
— BC€ aMMHOKUCOTbI JOJDKHbI YBENU-
YMBaTbCS B MPOMOPLIMOHANILHOM OT-
HOLUEeHWM K n3unHy oT CtapTta K GuHu-
wy! K coxkaneHuto, Ha npakTuKe YacTo
300TEXHUKW, KOTOPblE PacCUnUTbIBAIOT
nporpamMMbl KOpMeHust anst bporine-
poOB, NpeHebperaloT 3TUM NPaBUIIOM,
CTapasicb 3aBbIlCUTb YPOBEHb aMUHO-
KMUCNOT (MNK, YTO eLle XyXe, CbIporo
npotevHa!). B pesynstate peuentsbl
HeOOOCHOBAHHO AOPOXKAIOT.

B nto6oM crniyyae, y Hac OOMKHa
OblTb  BO3MOXXHOCTb BapbMpOBaTb
YPOBEHb NIM3NHa A1l TOro, YToObl on-
TUMU3MPOBATb KOHBEPCUIO, YCUNUTb
NMPUPOCT MbILWEYHON MacChbl, COCTa-
BUTb PALIMOH Ha >XapKui nepuopg roga
1 T.n. COOTBETCTBEHHO, NpW yBENn4e-
HWe N3MHa YBENNYMBAIOTCS U apyrue
AMMHOKUCNOThI (B COOTBETCTBYIOLLIEN
nponopuumn), a Takxke Cblpol npoTe-
VH. Ecnn nmeet MecTo 3HaumTenbHoe
yBeNMyeHne nokasaTenemn, KoppekTu-
pOBKe noanexar 1 rnokasartenm MmHe-
panbHOM obecne4yeHHOCTU — KanbLnii

1N ycBosieMbin pocPop U, KOHEYHO,
ob6MeHHas 3Heprus.

Hanpumep, Ha ntuuedabpuke N
B NIETHUI NEPUOL NPU XXapKoW noro-
ne y 6ponnepoB CHM3WIOCL MOTpe-
6neHne KopMa Ha PocTte n OuHuwe.
Y1o6bl YMEHbLUNTL MOTEPU NPUPOCTa
>KMBOW Macchbl, OblNO pelleHo uc-
nonb3oBaTb C/ledylolme TeXHONOo-
rmyeckme npuembl: HOYHOE KopMJie-
HME W MOBbIWEHNEe NUTATESIbHOCTU
koMmbukopma. lNockonbky Ha CrapTe
He ObIno npobneM ¢ notpebneHneM
KOpMa, MUTaTeNbHOCTb CTAPTOBOrO
peuenTta ocCcTaBuIn 6e3 M3MEHeHUN.
Ha Pocte n OuHuwe cogepkaHune
YCBOSIEMbIX aMUHOKWUCIIOT YBENYNIN
Ha 5% (cMoTpu Tabn. 4).

OueHb 4acTO Ha MpPaKTUKe yBen-
YyeHne 6a30BOro YPOBHSI AMUHOKMC-

Ta6nunua 4. Cogep>kaHne ycBosieMbIX AMUHOKUCIIOT
B KOMOUKOpMe rpu 3-x¢a3zoBoM KopMneHuu, %
(cooTHoLLeHns no ABuareHy)

J3UH M+L4
Crapt 1,2 0,89
Poct 1.1 0,84
0,
*S%AM 4455 0,878
Pocta
DdunHnLL 1,0 0,78
0,
SELAE | 0,82
®duHuLa

TPEOHWH | TPUMTO®AH | APTMHUH
0,78 0,19 1,236
0,73 0,18 1,144
0,76 0,185 1,201
0,67 0,165 1,050
0,70 0,173 1,103

JIOT NPOBOAAT Ha Pa3HyIo BEJIMYMHY Ha
pa3Hbix ¢aszax BblpawyBaHus (U, co-
OTBETCTBEHHO, peLenTax) npu Heob-
XOAMMOCTU, B 3aBMCUMOCTU OT LieNen
BblpallvBaHusl. HampuMep, cumTaet-
Csl, YTO ON19 yBeNMYeHusi BbIxoga Msica
rpyokn Hafo yBeNMYMBaTb COOTHO-
weHns M+Ll K nm3nHy, a ecnm y Hac B
npuoputeTe CTOMMOCTb KOMBMKOPMa,
3TO COOTHOLLEHME MOXHO [Aep>kaTb
Ha MUHMMarnbHOM ypoBHe. Ecnn 6pon-
Jiepbl Ha BCeX 3Tanax BblpalLMBaHUS
OTCTaloT MO TEMMaM MPUPOCTa XXMBOW
Maccbl OT HOPMATUBHOW MNPMMEPHO Ha
OOHOM ypOBHe (oonycTuM, Henobupa-
10T 5-10%), MOXHO peKoMeHAoBaTb
yBenMyeHne aMUHOKUCIIOTHON JINHEN-
KW Ha CnepyoLwme BeSIMYMHBI: CTapT —
+6%, pocT — +4%, PpuHUL — +3%.

KoHeuHO, B yCNOBMSIX MPOMBbILL-
JIEHHOrO NMpeanpusTUsS, KOTOPbIM SIB-
nseTca coBpeMeHHas nmuuedabpuka
no Mpou3BOACTBY MsiCa MTULbI, rfaB-
HbIM KPUTEPUEM MPaBWUILHOCTU Bbl-
OpaHHOW pPaCcYeTHOW NUTATENBHOCTU
peLenTta KOMOMKOpPMa SBMSOTCS CaMun
6pownnepbl. OLeHUTb, HACKOJSIbKO rpa-
MOTHO Mbl BOCMOJIb30Ba/IMCb PEKO-
MeHOaUMSIMU MO KOPMJIEHUIO TON M
WHOWM KOMMaHUK, MOXHO TOMbKO MO
pe3ynbTaTaM BblpallmBaHust. [puyem
B NEPBYIO o4vepenb 3TO JOSHKHbI ObIiTb
3KOHOMUYECKMe MoKasaTenn, Harnpu-
Mep, 3aTpaTbl KOpMoB 1 Kr NpupocTa
B pyGnEBOM BbIpaXKeHUN.
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NCT10OJ1Ib3OBAHUWE COBPEMEHHbIX
PEPMEHTOB ¢ ¢putasHon akTMBHOCTbIO

B paunoHax ansi bpownepos

JTASAPEBA H.1O.,
TexHosor no ntuuesoacTay 3A0 «Koypanc MKopma», kaHgnaaTt ¢/x HayK

Xangpoc (DSM, Hugepnaxgbl).

B HacTosiLuee BpeMsi HA pOCCUNCKOM pblHKe KOPMOBbIX 406ABOK NosiBu-
JINCb HOBble ¢pepMeHTbl C GUTA3HON AKTUBHOCTbIO, KOTOpble Mo3nLn-
OHUMpyeTCs NpoaaBLAMN KAk ¢putaza HOBOro rnokosieHnsl. K HuM otHo-
carca KBaHTym bnio (komnanus ABVista, BenunkobputaHus), PoOHO31M

0COBEHHOCTb
3TUX NPOJYKTOB — BO3MOXXHOCTb BBE-
OeHne B cOCTaB KOMOMKOPMOB B MO-
BbiLLleHHON no3uposke, oo 1000 FTU,
M XopoLlas TepMOCTabuibHOCTb, 40
90-95 °C. NpownssogunTenn NOSICHSIOT,
YTO yBENIMYEHMEe KONM4ecTBa BBOOU-
Mo duTasbl NPUBOOUT K HENUHEN-
HOMYy MOBbILLIEHMIO MOKa3aTenen nu-
TaTeNIbHOCTN, Ha KOTOpble AeNCTBYET
OaHHbIn  PepMeHT — [OOCTYMHOro
docdopa, KanbLms, HaTPKUS, CbIPOro
NPOTEeNHa, aMUHOKMKCAOT, OBMEeHHON
3Heprun. Kak oObIYHO, K pEeKOMEH-
[auvaM No NpUMeHeHno 3Toro dep-
MeHTa npunaraloTcs nogpobHble Ta-
6MYKN-MaTpULpl, HeoBXoaMMbIe MPU
pacyeTe paLOHOB.

OT1nnyuTtenbHas

Hanpumep, ecnn Bbl pobasnsete
Ha TOHHY KOMOUKOpMa ans 6pownne-
poB ¢epmeHT KBaHTyM bnto B Konu-
yectBe Ha 500 FTU, 10 no maTpuue
npwn pacdyete pgobasnserca 1,5 «r
poctynHoro ¢ocdopa, 170 r ycso-
geMoro nm3uvHa, 390 r ycBOsIEMBIX
MeTUOHUHa+UMcTenHa 1 1.4. Ecnn po-
6aBuTb PpepmeHTa B 1,5 pasa 6onbLue
— Ha 750 FTU, To po6asutca 1,75 kr
poctynHoro ¢ocdopa, 200 r ycs.nn-
3nHa n 440 r yce. M+L, T.e. Ha 18%
6onblie, 4em npu 500 FTU. TMpwu
nsonHon gose ¢urasbl — 1000 FTU —
yBenumyeHune coctaBut 30%.

DTN HOBble MPOOYKTbl OTHOCSTCS
K KJlacCy TaK Ha3blBaeMbIX 6-puTas.
K >TmM ¢utazam oTHOCATCS U Ta-
KNne XOpOLIO M3BECTHble hepMeHThI
kak @an3um (Danisco), XocTtasum P
(Huvepharma), PoHo3um NP (DSM).
OT1nnuns Mexxagy HUMKU 3aKto4YaeTcs
npexXae BCero B pa3HblX LUTaMMax
npoayLeHToB (KoTopble BblpabaTbl-
BalOT PEPMEHT) N OPraHM3MOB-[0HO-
POB, Ybs reHeTn4eckas nHpopmaums
WCMOMb3yeTcs MNpu CO34aHUN TOro
WM MHOTO LWTaMMa npopyueHTa. Oc-
HOBHOE pa3nunune mexay 3-putazamu
n 6-puTazaMm COCTOUT B TOM, 4YTO B
KayecTBe AOHOPOB MCMOJMb30BaNCh
pasHble WwTaMMbl rpu6oB (Aspergillus,
Penicillum) — 3-¢puTasbl, WK WTaMMbI
6akTepuin (E.coli, Citrobacter braakii)
— 6-¢puTaza. COOTBETCTBEHHO, HOBas
reHepauust GepMeHTOB MNO3ULIMOHU-
PYeTCs Kak NCTOYHUK GaKTepuanbHON
¢uTasbl, KoTopas 6onee 3¢dekTMB-
HO BbIiCcBOOOXOaeT docdop M3 pac-
TUTENbHbIX GUTATOB NO CPABHEHWUIO C
rpuékoBon GpuTason.

Ha cerogHaWHWIA OeHb CyLlecTBy-
€T MHOIro MccnenoBaHUN, MOCBSLLEH-
HbIX BINSIHUIO Pa3/INYHbIX GepMeHTOB
C PMTa3HOM aKTUBHOCTbIO Ha NPOAYK-
TUBHOCTb MSICHOW NTUUpbl. B gaHHOM
CTaTbe Mbl XOTUM OCTaHOBWUTbLCS Ha
OCHOBHbIX MOMEHTax, KOTopble Hago

YUMTbIBaTb €CN B KOPMJIEHUN Bpon-
NepoB uncnonb3yetcss b6-dutasa, pe-
KOMeHyeMasi K MPUMEHEHNIO B MO-
BbILLEHHbIX JO3UPOBKAX.

Ha >ddektmBHOCTL OencTeums
3K30reHHOM ¢uTasbl B KOpMax Ons
6ponnepoB BnvseT psg GakTopos:
no3npoBka dpepMeHTa, copepykaHue
obuero n putatHoro docdopa B pa-
LIMOHE, YPOBEHb KaslbLS, COOTHOLLE-
HWe MeXay KanbUMeM U YCBOSIEMbIM
docdopoM, oduTtazHaa aKTUBHOCTb
CbIPbEBbIX KOMMOHEHTOB M, KOHEYHO,
MeTodbl MPUrOTOBNIEHUS KOMBUKOP-
Ma (rpaHynauus). Kak msBecTHo, 3a-
BUCMMOCTb Pe3yNbTaTUBHOCTU Npu-
MeHeHus duTasbl OT ee KOM4YeCTBa
MMeEeT HENPSIMONIMHENHBIN XapakTep.
bnarogaps BbICOKOW peakLMOHHOW
CNOCOBHOCTN ¢uTaTbl 06PA3yOT He-
pacTBOPUMbIE KOMIEKCHblE coeau-
HEeHWs C KanbLMeM, NPOTENHOM 1 ap.,
Ha KoTopble ¢uTasa yke NoaencTBo-
BaTb He MoXeT. [1o3TOMy MNpUHATO
cumTaThb, 4YTO MaKCUMasnbHO ¢uTasa
nposiBnsieT cebs B paLmMoHax ¢ 6onee
HU3KNM YPOBHEM KanbLUSL.

Tak>ke KanbuUnn aKTUBHO B3aUMO-
OEencTByeT 1 C NpoTenMHOM, obpa3ys
HepacTBOPUMble KOMMJEKChl. B cne-
LUManbHbIX onblTax 6bI1O yCTaHOBNE-
HO, YTO Npu 6osiee HU3KOM YPOBHEe
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KanbUmMsi OpPraHmMsM UbINAST Nyylle
yCBaMBaeT aMUHOKWUCIIOTbI. A BBe-
OeHHas B KOMOMKOPM ¢durTasa NnoBbl-
LlaeT yCBOSIEMOCTb BCEX aMUHOKMUC-
NOT. DTUM OOBACHSETCS NOBbILLEHWE
NPUPOCTa >MBOW MacCbl UbINAST
(puc. 1).

AHanornyHasl cMTyaumsi MOXeT Ha-
6nogaTbCs U NMPU BbICOKOM YPOBHE
Meou B KOMOWKOpMe ans Gponne-
poB (puc. 2). MNpu 3ToM oTMevaeTcH
YMEeHbLLEHME NPUPOCTOB XXMBOW Mac-
Cbl U YPOBHS MUHEpanu3auum KocTs-
Ka. OuTaTbl (CONM GUTUHOBOW KUCIO-
Tbl) UMEIOT CUJIbHBIA OTPULIATESNbHbIN
3apag U CnocobHbl CBA3bIBaTb ABYX-
1 TPexBaJIeEHTHble KaTUOHbI. [1o3ToMy
HepacTBOPMMble KOMMJIEKCbl MOryT
06pa3oBbIBaTbCA N MPU  BbICOKOM
YPOBHE LMHKa, KobasnbTa, >enesa,
MapraHua, MarHusl, 4YTO YyXydwaeT
LOCTYNHOCTb ¢puTtaTHOro pocdopa ¢
OOHOW CTOPOHbI, @ C APYron MOXeT
oTpuUaTeNbHO BNMATb Ha YCBOEHUE
OAHHbIX MUKPO3/1EMEHTOB.

CnepoBaTesibHO, €C/in B COCTaB
KoMObunkopMa ans 6pownnepoB nna-
HUpyeTcs BBeAeHMe ¢uTasbl B [03€,
npesblwatowen 500 FTU/kr, Hago
6onee BHMMATENIbHO OTHECTUCb K
YPOBHIO KasibLMSi B PaLIMOHE U K HOP-
MUPOBAHMIO TaKUX BaXKHbIX BELLLECTB,
KaK LUMHK, MarHun, kKobansT, Meap.

WHTepecHo, 4TO ecnn Mbl ObGpa-
TUMCS K peKoMeHOauusM Mo KOpM-
neHunto GponnepoB BeoyLUMX KOMra-
HUMN — NPOU3BOAMUTENIEN MSIEMEHHOIO
MaTepuanbl (AemareH, Xa66apg), To
YBUAMM OOCTAaTOYHO BbICOKME YPOB-
HM Kanbums. I genctBuTenbHO, B Ha-
YYHOM nuTepaType MHOro coobuie-
HWUW, KOTOPble rOBOPST OQHO3HAYHO
O TOM, YTO YEeM BbllLEe YPOBEHb KaJSlb-
uMs B paumoHe (B MCMOJib3yeMOM
OManasoHe), TeM Kpenye KOCTSaK Yy
6pornepa (puc. 3). OgHako Bcerga
Hado MOMHUTb U O TOM, YTO KpalHe
BaXKHO Mpwu GanaHCMpOBaHUM peLen-
TOB KOMOMKOPMOB  BblAEP)KMBATb
onpenesieHHble COOTHOLUEHUSI MOKa-
3aTenen nuTaTenbHOCTU. DTO OTHO-
CUTCS U K OCHOBHbIM MWUHEpPasibHbIM
BeLLleCTBaM, KOTOPbIe Mbl Y4YUTbIBAEM
— Kanbumo n pocdopy.

950 - BAunaHue ypoBHA Kanbuua Ha "paboty” ¢putasbl

900 -

850 -

800 -

750 -

700 -

650 -

Xusaa maccatena, r

600 -

550 -

500 t t

,D,gGaBK.? d:wra;m, FTp/Kr

—Ca0,75%
Ca0,60%

125 250 375 500 625 750 875 1000

T T 1

Puc.1. BnusiHne ypoBHS KanbuWs U O3MPOBKN pepMeHTa Ha «paboTy» putasbl
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Puc. 2. BnusHne nobasku Meam Ha ycBoeHusl pocgopa y bporinepos

MHTepecHble AaHHble Oblnn Nosy-
YeHbl B COBMeCTHOW paboTe aBCTpa-
JIMNCKUX N @HMIMNCKUX YYeHbIX MO
M3YYEeHUIO BNNSIHUSA OGakTepuanbHON
dutasbl npomssoactea DANISCO,
MCNOb3yeMON B MakKCMManbHOW Oo-
3MPOBKE MPU Pa3HbIX YPOBHSX Kaslb-
ums B paumoHe Gponnepos (Pocc
308). ba3oBbIn paumoH (KopMneHue
B nepuopn 5-21 OH.) cocTtosin U3 Ky-
Kypy3bl (59-62%) n coeBoro wpoTa
(34-35%) c pob6aBKOI COeBOro Mac-
Na, CUHTETUYECKUX aMUHOKUCIIOT,
conn, BUTaMUHHO-MUHEPASIbHOIO
NPeMnKCa, U3BeCTHAKA 1 AnKanbLWNi-

docdaTa. PacuyeTHble nokaszaTenu
nuTaTenbHOCTN ObLN  cnegyoLlme:
o6MeHHast 3Heprusa — 2990 kkan/kr,
cbipont npoTenH — 22%, YyCB.JN3UH
- 1,24%, yce.M+Ll - 0,87%, obwun
dochop - 0,55%, ycB. dochop -
0,28%, a BOT cogepykaHue KanbLus
Bapbuposano ot 0,4 oo 1,0%. Coor-
BETCTBEHHO U COOTHOLUEHME Kallb-
umin/yce.pocdop Takke U3MEHSNOCh
n coctasuno: 1,43, 2,14, 2,86, 3,57.
Bcero 6bin10 8 onbITHbIX rpynn, Ko-
TOPbIM CKapMAMBaIn KOMOMKOpMa C
pa3HblM YPOBHEM KanbLus, ¢ duTa-
301 n 6e3. [JosnpoBka ¢utasbl Co-
ctaBuna 1000 FTU/ kr.




NMTULUEBOOCTBO

Tabnuua 1. Pe3ynbTatbl 3KCnepuMeHTa rno rnpuMeHeHuo cyrnepao3sbl ¢putasbl

1,43 - 614
2,14 0,6 — 589
2,86 0.8 = 500
3,57 1,0 - 404
1.43 0.4 +
2,14 0,6 +
2,86 0,8 +
3,57 1,0 +

Ecnim  cpaBHMBaTbL  pe3ynbTaThl,
oueHMBass penctene ¢utasbl, BCe
pa3nuunsa CTaTUCTUYECKN OOCTOBEp-
Hbl. O4yeBMOHO, YTO 3a CYEeT UCMOJIb-
30BaHMs B COCTaBe KOMOUKOPMaA
dpepmMeHTa ¢ GUTa3HOM aKTUBHOCTbIO
n3 pacdeta 1000 FTU/kr yBenmnyuncs
NMPUPOCT XXNBOW Macchbl, coaep>kaHune
30J1bl B KOCTSIX, YCBOEHME aMUHOKMC-
JIOT, KOHBEPCUS1 KOpMa CTana bonee
ontumanbHon. OpgHako B 3aBUCK-
MOCTM OT COOTHOLUEHMSI KanbUms K
ycBosieMoMy  ¢dochopy pe3ysbTaThbl
CUNBHO  OTNIMYalOTCA.  XapakTepHOo,
4YTO B LIESIOM NyuylLUMiA pe3ynbTaT no-
JIy4mncsl B rpynne, roe 3Ta BeNMYMHa
coctaBuna 2,14. To ecTb B npegenax,
COOTBETCTBYIOLMX pPEeKoOMeHOaumsM
BeOyLMX KOPMOBbIX KOMMaHun. Ha-

679
688
650
607

rnpwv pasHbIX YPOBHSX KallibLUus B pdLlMoOHe

HAJIMMUE KUB. KOHBEP-
0
CAIVCB.P DUTA3bI MACCA, T (@7)]

COJOEP>XAHUE 30J1bl
KOCTU, %
1,337 43,9
1,345 41,1
1,375 39,1
1,482 38,0
1,269 45,1
1,274 47,6
1,316 48,6
1,234 46,8

npumep, no pekomeHgaumsm «De
Heus», B paumoHax gns 6ponnepos
COOTHOLLUEHNe Kanbums K ycB.doc-
dopy pomkHo coctaBnatb 2,1-2,3. C
OpYyro CTOPOHbI, aHanu3npys npeg-
CTaBlIEHHble OaHHble, HeNb3sl He OT-
METUTb, YTO ANS UbINAT-Oponnepos
Kpocca Pocc 308 6binv nony4veHbl ga-
JIeKO He nyylume pesynbratbl NO Npu-
pPOCTy >MBOM Maccbl. BnonHe BO3-
MOXXHO, 4YTO OfiHa U3 MPUYNH — HU3KME
YPOBHN Kanbums n ¢ochopa B pauu-
OHe. ABTOpPbI CYUTAIOT, YTO MOJTyYEH-
Hble pe3yNnbTaTbl NOATBEPOUNN Mpe-
opbloyuwme HabnogeHus, 4to ¢uTtasa
Nydywe paboTtaeT npu 6onee HU3KKX
COOTHOLLEHUNAX Kanbuus K pocdopy.

OpHako npu BblpalyBaHmm 6pon-
JIEPOB B MPOMBbILLIEHHbIX MacluTabax

KoHBepcusa 3a nepuog otkopma 42 gHA

1,58

1,56
1,54
1,52 -
1,48

OP+500

oP OP+AK¢

H K+500 H K+1000 " HK+1500

Puc. 3. KoHBepcus kopma 6povinepoB

% YCBOEHUA

B BOJIbLLIEBEPLIOBOW | APTUHVNHA B TOHKOM | MbILLEYHOT O

OTAEJIE KNLUEYHUKA | OKEJTYOKA

85,6 2,8
79,3 3,2
84,9 3,2
79,3 3,3
90,8 i
90,2 2,4
89,7 24
89,3 3,2

rnaBHas 3agadva — He fobuTbCsa Mak-
cMManbHoro sddekta OT [enCTBuUS
TOrO WM MHOTrO KOMIMOHEHTa KOPMa,
a noslyunTb HambosbLUyo MNpPuUbbIIb
OT CaMoro rnpotiecca npov3BoncTea
Msica nTuupl. [Mo3atomy, roBops o6
3ODEKTUBHOCTM UCMNOSIb30BaHUS TOW
WX WHOW KOPMOBOW A00aBKW, Mbl
OO/MKHbI ONMPaTbCS Ha KOHEYHbIN pe-
3yNbTaT BblpalLMBaHUSl, KOTOPbIA OT-
paxkaeT 3KoHoMuKY. Ha puc. 3 npeg-
CTaBNleéHa rnUcTorpaMMa KoHBEpCUn
KopMa OpolnepoB (CKOPPEKTUPO-
BaHHas Mo >KMBON Macce) 3a nepu-
on, otkopma 42 pgHa. OHa sBnsieTcs
CYMMapHbIM pPe3ynbTaTOM YeTbipex
NCMbITaHUA GakTepuanbHon ¢uTasbl
B pa3Hbix cTpaHax (CLLUA, bpasunus,
TaunaHg) Ha pasHbix pauuoHax. MK
— MO3UTUBHbIN KOHTPOJb — PALMOH C
pekoMeHayeMbIM YpoBHeM dpocdopa,
MNK+OK® — pauMoH ¢ noBbILEHHbIM
ypoBHeM ¢docdopa 3a cyeT fobas-
Nenns gukanbuundocdara, MNMK+500
— MO3UTUBHBIN KOHTPOSb C GUTa30M
B no3se 500 FTU/kr kombukopma. HK
— HeraTuBHbIA KOHTPOJIb — PALMOH C
MOHWMXKEHHbIM coaep>kaHneMm ¢ocdo-
pa; HK+500, HK+1000, HK+2000 -
PaLMOHbI C MOHMKEHHBIM pOCHOpPOM
M pa3HbiMK O03aMU GUTa3bI.

Kak MOXHO BMAETb, MPWU MUCMOJb-
30BaHMM OBbIYHBIX pPaLMOHOB A06aB-
Ka gukanbumndocdarta He noBnusana
Ha KOHBEPCUIO KOPMa, a BOT foOaBKa
duTasbl B cTaHgapTHoM gose — 500
FTU — nocToBepHO YyMEHbLUMIO KOH-
Bepcuto Ha 2 nyHkTa. Ocobbin MHTe-
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pec NpencTaBnsoT pe3ynbraTbl MO
nobaske ¢uTasbl B paumoHbl C Mo-
HUKEHHBIM copepXaHueMm docdopa.
lNpuMeHeHne cynepao3bl GakTepu-
anbHoM 6-duTasbl CyLLECTBEHHO Of-
TUMN3NPOBANIO KOHBEPCUIO MO CpaB-
HEHUIO U C MO3UTUBHBLIM KOHTPOJIEM,
1 C HeraTuBHbIM. TO €CTb OAHO3HAYHO
MOXXHO FOBOPUTb O MOJSIOXXUTENbHOM
BNUSHUN pUTa3bl B OBOMHOWM OO3€ Ha
YCBOEHME KOMOMKOPMa OpraHnM3MoMm
Gponnepos.

TeM He MeHee B HacTosLlee Bpe-
Msi O6CY>)KAEHUSI MO TEME MPAaMOTHOIO
1ncnonb3oBaHns GepMeHToB C puTas-
HOM aKTMBHOCTbIO B KOMOMKOpPMax
ONs CeNlbCKOXO3ANCTBEHHbIX >XUBOT-
HbIX He yTuxatoT. [daHHble, npeacTas-
JIeHHble Ha puc. 4, NOKa3bIBakoT, YTO,
BO-NepBblX, Npu 60nee BbICOKOM
YPOBHe Kanbuusi $putasa «paboTtaeT»
Xy>XKe, U rmgponus ¢eutatoB YMEHb-
lwaetca (0 YeM Mbl y>Ke roBOpPWUN).
Bo-BTOpbIX, 4TO pe3ynbTaTbl ABYX
OMbITOB OY€Hb OT/IMYAKOTCA APYr OT
apyra. NMpoueHT rugponusa Bo BTO-
POM UCMbITaHUN Bbl1 MEHbLLE, YEM B
nepeoMm, 6onee, 4eM B fBa pa3a. HYem
>Ke 3TO MOXKHO OBBbSCHUTL?

M3BeCTHSIK, KOTOPbIN MpUMEHS-
eTCs B KayeCTBe UCTOYHMKA Kanbums
Ha GOMbLUMHCTBE NPeanpUsaTAA, NMe-
€T BbICOKYIO KUCIIOTOCBS3bIBAIOLLYIO
cnocobHoctb. Ecnn ero noctynaer
B >KENyAOYHO-KULLIEYHBIA TPaKT [O-

CTAaTOYHO MHOro, To pH GygeT noBbl-
LWaTbCs W, c/legoBaTeNnbHO, AeNCTBre
¢duTazbl MHrMGMpoBaTbCs (6akTepu-
anbHaa ¢utasa paspyllaetr euTaThbl
npu HU3kMx pH B MNpokcMManbHOM
otpene >KKT). Takke 6onbluoe Ko-
JIMYeCTBO Kanbumsi MOXKeT obpaso-
BaTb OOJbLLOE KOINYECTBO KOMIJIEK-
coB Kanbuumn-éoutat. CooTBETCTBEH-
HO, YMEHbLUUTCS KONMYeCcTBO GpUTaTa,
KOTOpPbI MOI 6bl MOABEPrHYTHCS -
oponunsy npu nomowm ¢putasbl. Ectb
OaHHble, 4YTO Npu  GrnaronpuUsTHbIX
YC/IOBUSIX B CBSI3b C pUTaTaMm MOXET
BCTYMUTb [O TPETM BCEro KanbLus,
NoCTynuBLLEro ¢ KOpMOM (konnde-
CTBO 0Opa3yloLmXCcs  KOMMJIEKCOB
Ca-dutat 3aBUCUT OT MONSIPHbLIX OT-
HOLLEHUN UCXOLHbIX KOMMOHEHTOB U1
oT pH cpeabl). Ho, ¢ gpyron ctopo-
Hbl, BbICOKMIA YPOBEHb KanbLisl MO-
XKET CMocobCTBOBaTb Pa3pyLLUEHUIO
KOMMNeKcoB ¢uTtata C MPOTENHOM,
MOCKONbKY KaSlbLy BCTynaeT B pe-
aKLMIO 1 C NPOTENHOM, U C GUTATOM,
npu4eM Npu OOMHAKOBbIX YC/IOBUSIX
(pH). Ecnv B 3TOT MOMEHT psigoM Oy-
OET HaxoauTbCs peakLMOHHOCMOCOb-
Has ¢uTasa, OHa Ha4yHeT «paboTaTb»
M C MPOTENHOM, 1 C puTaTtamun. B pe-
3yfbTaTe yBEMYUTCS BbIXOL, yCBOSse-
MbIX aMMHOKUCIIOT (M3 MpoOTenHa) u
ycBosieMoro ¢ocdopa (M3 putatos).
lNonyyaeTcs, 4YTO MPOrHO3NPOBATb
BennumHy 3bdekTa OT MKCNoNb3o-
BaHUS PuUTa3bl AOBOJSIBHO CJIOXHO.

80

Mmaponus puTaTosB Npu pasHOM ypoBHe Kanbuua (Ca)
B pauMoHe 6poiinepos

70

60

50 -

m0,4% Ca

40 -+

% rnaponmsa

30 +

20 -+

10 A

0 -+

c m0,9% Ca

Puc. 4. T'mgponn3 ¢putaTos npu pasHoM yposHe kanbums (Ca) B paumoHe 6porinepos

lNpowussogntenn Hosow, OGakTepu-
anbHON 6-puTasbl (pekoMeHayeMom
K WCMOMb30BaHUIO B MOBbILLEHHbIX
[031POBKax) o6bACHAIOT ee 3ddek-
TMBHOCTb KakK pa3 0Oosiee BbICOKUM
CXOOCTBOM C cybCTpaToM — puTaTamm
1 6onee LWMpPOKMM CnekTpom pH, npu
KOTOPOM OHa aKTUBHa.

MNostoMy, ecim Bam HyxxHO npu-
HATb pelueHne 06 WuCnosib3OBaHME
duTasbl B cyneppose, nepBoHavasb-
HO NMpocyMTanTe C y4eTOM MaTpuLpl,
HaCKOJIbKO 3TO MOXET YMeHbLUUTb
CTOMMOCTb PaUMOHOB UK Haobo-
pot. CpaBHUTE BapuaHTbl C Pa3HbIM
KonuyectBoM ¢epmeHTa (500, 750,
1000 FTU). Ecnm pacyeTbl MOKa)yT
BaM, uTO MOXHO OXUAaTb CHWKe-
HuUs cebectommocTn 1 Kr npmBeca
Ha WHTepecHylo ans Bac sennuuny,
npobynte! Tak)xe peKoMeHOyeM
npu 3ToM 60nee BHUMATENIbHO OT-
HeCTUCb K aHanm3sy WCTOYHMKOB
Kanbuma n édocdopa (n3BectHsk,
MOHoKanbuundocdat, pedpropu-
poBaHHbIN ¢ochaT) M KavecTBy
rpaHynbl (Kpynku), KoTopoi Bbi
Kopmute ntudy. Ecim KomM6ukopm,
HaxoAsWMNCAa B KOPMyLUKaXx, AaeT
6onee 20% nbineBngHOW d¢pak-
UuN, BEpPOATHOCTb MONY4YUTb He-
afeKBaTHbIN pe3ynbTaT Pe3Ko BO3-
pacTaer.




MNMTUUEBOACTBO

Co3gaHune OINNTUMAJIBHOIO
MUKPOKJIMMATA npn MUHUMAnbHbIX
3aTparax Ha SHeproHocUTenun

npu BbipalnBaHmnm 6ponsepoB

Ha npuMepe pepMepCcKuxX Xo3s1McTB EBpornbi

KAJTIMHWH M.H., cneunanuct no mukpoknmmary 3A0 «Koyanavic MKopma»

LLINTIOB C.M., cneumanunct no mukpoknumaty 3A0 «Koyaavic MKopma»

Kak wuv3BecTHO, ponb MUKpoO-
KnuMara npyv  BbipAalUBAHUN
6poiinepoB [OCTATOYHO Be-
JIMKa n ee Hesnb3sl Hepgoole-
HuBaATb. Tak npu ogHUX n Tex
J)kKe  yC/IoOBUSIX  KOpMJIeHUs,
nporpamMM BakuuHauum v gp.,
HO C pdas3nn4yHbIMW nNapamMe-
TPAMN  MUKPOKIMMATA Npo-
M3BOACTBEHHble rokasarenu
MOryT 3HA4YUTesSIbHO OT/INYATb-
csa. To, 4tO Ans nonyyeHus
MAKCUMAJbHbIX  pe3y/ibTaTOB
BbIpALNBAHNSI  HeobxoguMo
€o34aTb ONTUMAsIbHbIA MUKPO-
KJIMMAT y>kKe HUKTO He CTAaBUT
nog coMHeHue. Ho kak ornpe-
4enntb, onTuMasneH MUKpo-
KIMMAt WM  MOXHO 4TO-TO
yAyyLnTb?

Cpa3sy Ha 3TOT BOMPOC OTBETUTb
C/IOXKHO, T.K. B TMOHSTNE MUKPOKIIN-
MaTa BKJ/adblBalOTCS  MHOXECTBO
B3aMMOCBSI3aHHbIX ($aKTOPOB, TaKMX
KaK TemnepaTtypa, OTHOCUTESIbHas
BJIQXXHOCTb, MOABMXXKHOCTb BO34yXa
Ha YPOBHe cofep>kaHusi 6ponnepos,
ra3oBblll COCTaB BO34yXa W ero 3arbl-
JIEHHOCTb. B HacTosiLee BpeMsi, oco-
6eHHO B EBpone, ogHOM M3 rnaBHbIX
3afa4 B BONpoOcax MUKPOKMMaTa siB-

Ta6nuua 1. Xa6bapn

TEMIMEPATYPA, | OTHOCUTEJIbHAA | MUHUMAJIbHAA BEHTUJIALIAS,
°C BJIAXKHOCTb, % M3/4 Ha Kr
0-2

30-32 55-60

7-9 26-28 60-65
13-15 24-26 55-60
19-21 22-24 60-70
26-30 20-22 60-70
31-35 18-20 60-70
>35 17-19 60-70

0,8-1

Ta6nuua 2. ABuareH

OEHb | TEMMEPATYPA, | OTHOCUTEJIbHASA

MUHUMAJIbHAS BEHTUJIALIAS,

°C BJIAXKHOCTb, % M3/4 Ha Kr
1 30 60 0,8-1
6 27 60
15 24 60
21 22 60
27 20 60

JINETCA He NMOUCK OMTUMaJSIbHbIX YCI0-
BUIA (OHM yyke onpepaeneHbl), a MUHU-
MM3aumsa 3aTpaT Ha dHEepProHocuTenu
MPN COXPaHEHUN Tex >e OonTuUMarsb-
HbIX YCJIOBUN.

CyuiecTByeT MHOXECTBO pPeKo-
MeHOauuin no TeMnepaTypHO-BNax-
HOCTHOMY pexuMy ans 6pornepos
N YPOBHSIM MMHUMAJIbHOW BEHTUNSA-
LMW, HUXe npuBeneHbl HekoTopble
N3 HUX.

Kak MOXXHO BWUOETb, B PEKOMEH-
OyeMbIX napaMeTpax AByx NOCTaBLUN-
KOB MJIEMEHHOro MaTepuana oTin4dms
He OYeHb 3HauuTesnbHbl. OgHaKo Ha
npakTuke (kak B EBpone, Tak 1 B Poc-
CMKM) ONTUMAIbHBIMU C TOYKU 3PEHMUs
NMPOM3BOACTBEHHbIX MOKa3aTenen, a
TaK >Xe Mo OLEeHKe NMoBeaeHUs N pac-
npegeneHns NTuubl ABNSIOTCS napa-
MEeTpPbl yKa3aHHble B Tabi1. 3.
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Tabnuya 3. OnTuManbHble NapameTpsbl

TEMMEPATYPA, | OTHOCUTEJIbHAA | MUHUMAJIbHAS BEHTUNALNA,
°C BJIADXKHOCTDb, % M3/4 Ha Kr
1 3,7

33,5 55-60

7 30,5 50
14 28,5 50-55
21 26 55-60
28 24 60-65
35 22 60-70
42 20 60-70

CTOUT YTOYHUTDL, YTO YPOBEHb MU-
HMMaNbHOW BEHTUASILMW yKa3aH npwu
NCMOMb30BaHMN OTOMMUTESIbHBIX MPW-
6GOpPOB C MPSIMbIM CKWUraHWEeM rasa u
MOXXET BapbMPOBAaTLCS UCXOAS U3 ra-
30BOro COCTaBa BO3yXa.

OCHOBHbIMM MHCTPYMEHTaMWN Onsl
CHWKEHMSA 3aTpaT 3Heprunm Ha ce-
rogHs SIBNSIETCS MPUMEHEHME pPeKy-
nepaTtopoB Tenna, MWCNosib30BaHNe
datumkos CO, ansa ontMmsaumn Mu-
HUManbHOW BEHTUNSALMK, NpPUMeHe-
HMe 4acTOTHbIX npeobpa3oBaTenen
0191 BEHTUNSTOPOB C LeSIblo CHUXKe-
HUS NOTPEBNSEMON S1EKTPOIHEPTUN.

CoBpeMeHHble pekynepaTopbl
mmetot KO 6onee 80%, 4to Oaer
BO3MOXHOCTb CHU3UTb MOTPEBHOCTb
B oborpee oo 50%, n kak cnep-
CTBUE, CHU3UTb YPOBEHb CaMOW MU-
HMMaNIbHOW BEHTUASILUMN, T.K. B 2 pa3a
MeHblle BblOeNeHne BpedHbIX Be-
LLeCTB OT CropaHus rasa.

WNcnonb3osaHua patumkos CO,
A0S YNPaBJieHns ypOBHEM MUHUMASTb-
HOVI BEHTUNIALMM MOXET CHU3UTbL 3a-
TpaTbl Tensa Ha 060rpes NPUTOYHO-
ro Bo3gyxa B 2-3 pasa.

[ns npuMepa 3KOHOMUM B AeHEX-
HOM BbIpaX€HNN BO3bMeM CTaHOapT-
HbIW Kopnyc ¢ noronosbeM 40 000
6ponnepos. [lpn cpepgHen TeMne-
paTtype Ha ynuue mMuHyc 10° C 3a Typ
BblpawwBaHusa (42 gHsa) notpebyet-
ca 427,5 toic. KBT Tenna Ha oborpes
NPUTOYHOro BO3ayxa (Mo HopMe yKa-
3aHHOV B Ta6/1. 3) unn B nepeBofe Ha
npupoaHbIn ras 43 Teic.M3, Npu cpen-

1,97
1,32
0,96
0,84
0,75
0,7

Hen ueHe 3a 1 M® rasa 7 py6. cTou-
MOCTb [aHHOIO 3HEProHOCUTENs Co-
ctaBuT okono 300 TbIC. py6.

Ecnm gaxke NpuHATb, YTO UCMNOSb-
30BaHue partumka CO, npuseger K
10% -My CHU>KEHWIO YPOBHSI BEHTUNS-
LMK, TO SKOHOMUS 3a Typ BblpalLMBa-
Hua cocTtaBuT 30 ThbiC. pyd. C OOHOro
Koprnyca. To ecTb CPOK OKYNaeMocTh
YCTAHOBKM TaKOro gartyvka He rnpe-
BbILLIAIOT 6 Mec.

OPpDEKTMBHOCTbL UCMOJIb30BaHUS
peKkynepaTopoB Tersa HU Y KOro He
BbI3bIBAET COMHEHMS, HO B HacToOS-
Lee BpeMs CPOK OKYynaeMoCT/ Takom
YCTaHOBKM COCTaBnsieT 4-6 neT, 4to
MHOMVMX BrnagenbueB ntuuedadbpurk
B Poccum nyraet. TeM He MeHee B

HacTosiLlee BpeMs MOSIBASETCS BCe
6onblle NONIOXMUTENbHbLIX OT3bIBOB
00 MCnonb3oBaHMM OaHHbIX YCTaHO-
BOK Kak B Poccuun, Tak u B EBpone.

Tak >e OOHMM M3 3HAYUTENbHbIX
PELLEHUIN NO CHUXXEHMIO 3aTpaT aek-
TPOSHEPIUN SABNSIETCS UCMOSNb30Ba-
HWE 4YacTOTHbIX NpeobpasoBaTenen
ONS BbITSDKHbIX BEHTUNSATOPOB. Tak
KaK M3BECTHO, YTO MPU CHMKEHNN KO-
nmyectBa 0OOPOTOB BEHTUNATOPA B
2 pa3a, 1 KakK CreacTBme, CHUDKEHnE
€ro MnpPou3BOAUTENIbHOCTM MO BO3-
ayxy B 2 pa3sa, 3HepronoTtpebneHne
ero nagaet B 8 pas, T.e. HaxoguTCs B
Kybunyeckom 3aBUCUMOCTU. DTOT daKT
[aeT BO3MOXHOCTb CHM3UTb 3aTpaTthbl
3NEeKTPO3HEPIUN Ha BEHTUNSAUMIO B
4 pa3a, HO NpW 3TOM BO3HMKAET HEOO-
XOOUMOCTb YCTaHOBKM OOMOJSIHUTESb-
HbIX BEHTUNATOPOB. Kak noka3biBaeT
npakTuka EBponbl, TO CpoK Okyrae-
MOCTU 3TOr0 TEXHMYECKOro peLleHus
cocTaBnget 1 rop.

Bce 3Tm TexHudeckue peLwieHns
CNOCOBHbI CHU3UTb 3aTpaTbl SHEPro-
HocuTenenm Ha 30-40% wu kak cnep-
CTBME CHU3UTb Ce6eCcTOUMOCTb MpPo-
OYKUMKW. YunTbiBasi YCUSIMBAIOLLIYIOCS
KOHKYPEeHLIMIO Ha PbIHKE MACa NTULbI,
3TW peLleHns B CKOPOM BpeMeHU MOo-
rytT Cctatb OOHMM U3 KOHKYPEHTHbIX
npenmMyLLecTs.
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[NpakTnyeckoe ncrnosib30BaHue

kKoHuenuun OVOTOP®

AJ14 yny4dlleHunss kKa4ecrBd

CKOpIJiyribl SNy

MYOAPVICOB T.M., PEHE XAVHEH, J>KEPPU SJTOEPUHK,

JEHHNC TPOC, TUMO®EEBA 3.H., AAVNHAH T.T.

B TeueHune nocnegHux 50 net NnoCcTosiHHO BefeTcs nyvyeHne SMYHON CKopJyrnbl U ¢akTopoB, BIN-
aowmnx Ha ee kadyectBo. CHMKeHne KavyecTtBa CKOpnyrbl MOXeT ObiTb cepbe3HOW npob6sieMou,
MpUHOCSLLen CyleCTBeHHble yObiKu npegrnpusTUsM 3AdHUMAIOLMMCS MPOMbILLIeHHbIM MpPOun3-
BOACTBOM MNULLEBOro sinyd. 3a4actyro cepbe3HOCTb rMpob6sieM ¢ Ka4eCTBOM CKOpJ1yrbl HE4OOLeHN-
BAeTCsl B CUJTy TOr0, YTO MPOLEHT iUl C Hace4ykon n 6o sinLa 3Ha4YnTesIbHO yBesIn4nBaeTcsl npu
TPAHCNOPTUPOBKe N yrnakoBKe. Bmecte ¢ TeM, Ha 60/bLUNHCTBe NpennpusTUA 3aHUMAlOLLNXCS
Mpon3BOA4CTBOM MNunLLeBOro snua Kyp, ot 2% v Bbille OTHOCUTCSI K KATeropumn TexXxHOoJ10rm4eckoro
605 eLye 4O nonagaHvsi Ha sINLEeCOpTUPOBAJIbHYIO MALLUUHY. DKOHOMUYecKue rnotepu Ans npeg-
NpUSATUA 3aHUMAKOLLNXCS NMPOU3BOACTBOM MHKY6ALMOHHOro siya elye 6onee cepbe3Hble, TAK
KAk CHU>KaeTcsl BbIBOAUMOCTb N COXPAHHOCTb CyTOYHbIX UbinnsT (Gupta, 2008).

CyL1ecTBEHHOE CHUKEHME KadecTBa SUYHOWM CKOPIyrbl
HabnogaeTca y Kyp-Hecyllek cTtaplue 45-HeaenbHoro Bo3-
pacTa. M3-3a Bo3pacTa U HEKOTOPbIX M3MEHEHWA B Penpo-
OYKTVBHbIX OpraHax, (popMMpOBaHMEe MPOTEMHOBOIO Ma-
TPUKCa 1 COBCTBEHHO KaNbLMpUKaLMA CKOPYMbl NPOXOAAT
MefneHHee. B Hallen cTaTbe Mbl NpeasiaraeM npakTuieckne
LLIAM MO CHKEHWIO TEXHOMOMMYECKOro 6paka an.

Komnanusa «Koyganc MKopMa» NOCTOSIHHO 3aHMMaeTcs
MONCKOM HOBbIX TEXHOJIOIMYECKMX PEeLUeHU ans yny4ylle-
HUS NokasaTenen ce6ecToMMOoCTM NPOU3BOANMON NPOAYK-
umn. YBenuyeHune TexHosiorn4eckoro 6paka smua yobiTou-
HO ansa npegnpusatus. KonnyecTso anuUa ¢ NoBpeXXaeHHOMN
CKOPJyrnown BCeraa 3aBUCUT OT BO3pacTa Kyp-HecyLlek, Bu-
TaMMHHOIO U MUHEPAasIbHOrO KOPMIIEHUS,, BETEPUHAPHOMN
cnTyaumm N ycnoBuii nx copgep>kaHnss. CoBMeCTHO C rof-
NaHACKMMK cneumanuctammn xeppun dndepuHkoM, PeHe
XanHeHoM, [eHHucoMm TpocoM pa3paboTaHa KOHLENnums
OVOTOP®. CyTb 3TOM KOHLIEMNLMM 3aKJTIIOHAETCS B TOM, YTO-
Obl MOMOYb HaLLMM NOTPebuTensM noslyv4aTb MakCUMasnbHO
BO3MOXHbIA MPOLEHT SNLa BbICLLEro Kracca, 4obmBasicb
3TOro NyTeM YNy4ylleHUss TEXHOSIOMMM TPaHCMOPTUPOBKU
anLa u onTuMU3auunen kopmneHus. [laHHas nporpaMma co-
CTOUT U3 3 YacTen:

Pore - Cuticle

Palisade Layer
I Cleft

- Mammillary Layer
] Outer Membrane

—_ Inner Membrane

1. KoMnnekcHbI npenapat ans crabunuiaumm
kadectBa ckopnyribi OVOTOP®.

2. Mpubop ansi n3mepeHus MPOYHOCTU CKOPJTyrbl
sy FUTURA.

3. ObopynoBaHue Ansi TeCTUPOBAHUSI CTOJIKHOBEe-
HWW ariL4a npy TpAaHCopTUPOBKe.
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B paHHoOM cTaTbe XxoTenocb Obl
OCTAHOBUTBLCS Ha KaXOOM M3 BbilLe-
npvBeAeHHbIX MYHKTOB.

Svn4yHas ckopnyna

SnyHas ckopsiyna He npocTo
cnon kapboHaTa Kanbumsi, ocyLecT-
BNSAOWWNA 3aLMTy BHYTPEHHEro co-
OepXUMOro snLa OT  HeraTUBHbIX
BO3JENCTBUN OKpYy>KaloLLlen cpebl.
BbakTepun 1 BMpYCbl HE MOryT Mpo-
HUKHYTb Yepe3 CKOpyny B SLO.
VIMEHHO 3Ty 3awmTy OCyLLlecTBAsIET
KyTuKyna. Ho B TO >xe BpeMs npouc-
XOAUT NOCTOSIHHBIN KOHTPONMPYEMbIN
o6MeH Bofpl 1 ra30B. DTOT TPaHCMOPT
OCYLLECTBIIAETCS Yepe3 Menbyanwime
nopbl B sindyHonm ckopnyne. Ckopny-
na COCTOUT W3 NaaMCagHoOro Crosl,
KOTOPbIA SIBASIETCS CaMOW KPEMNKOWn
4YacTblO, BHYTPEHHEro COCOYKOBOIrO
CNos1, PacnosioXKeHHOro Ha BHELLHEN
MeMOpaHe, 1, HaKOHeL, BHYTPEHHEN
MeM6paHbl (Gupta, 2008).

OO6bIYHO B ANYHOWM CKOpNyne Co-
0epXXnTcs npuMepHo 2,2 r KapboHa-
Ta Kanbums.

Macca ckopnynbl coctaensiet 10-
12% m™accbl anua (5-6 r). Mpn Takon
OTHOCUTENbHO HebonbLUOW Macce u
TonwmHe (300-350 MkM) ckopnyna
VMIMeeT 3aMeyaTesIbHY0 MPOYHOCTb Ha
pa3psbiB, 6onee 30 H (Gupta, 2008).

bonblWKMHCTBO dakTOpoOB, OT KO-
TOPbIX 3aBUCUT KavyeCTBO KYPUHOrO
q1nua, MOryT ObITb MPOaHaNM3NPOBa-
Hbl OYeHb JIerko BM3yasnbHO: pa3mep,
dopmMa, uBeT u Bu3yanbHble aedek-
Tbl. MMPOYHOCTE CKOPAYMbI 1L, OLe-
HUTb He Tak NpocTo. C Halen TOYKN

Ta6bnvya 1. MuHepanbHbIN COCTAB
cKopnynbl SnL, Kyp
(Butcher et al., 1995)

XUMNYECKNA COCTAB %

Kap6oHat Kanbuus 95
®dochop 0,3
MarHun 0,3
Cnepbl Na, K, Zn, Mn, Se,

Fe, Cu

3peHust, Hanbornee NOAXoAALnn Me-
TOO, ONs onpefeneHnss MPOYHOCTU
ckopnynbl — dakTnyeckoe msMepe-
HWe cuibl yoapa, Npu KOTOPOM Mpo-
ncxoaut gedopmaums CKopnynbi.

B naHHOW cTaTbe Mbl XOTUM 0Opa-
TUTb BHUMaHME YUTATENS HA HEKOTO-
pbl€ MyHKTbl, KOTOPbl€ MOTYyT UCMOJIb-
30BaTbCs AONS Y/y4lleHUs KavecTBa
CKOPIyMbl METOOAMU KOPMIIEHMS.

1. cnonb3oBaHne MacnsiHOM Kuc-
JIOTbl B COCTaBe npenaparta. BnvsaHne
MacCNSiHOM KUC/IOTbl Ha YydlleHue
nepecTtanbTMku kmweyHuka. OHa no-
NIOXXUTENbHO BIMSAIET Ha AJINHY BOPCU-
HOK MMKPOLLAXT KULLIEYHNKA 1 YBENU-
YeHue nnowaan NULLEBaAPUTENBHOIO
TpakTa, YTo 6NaroTBOPHO BIIUSIET Ha
yAyYLLEeHWE MOrNOLLEHNS KaflbLUMs U3
KULLIEYHMKA.

2. Wcnonb3oBaHve  aKTMBHbIX
¢dopm BuTaMmHa D, ana ynyyweHus
MeTabonuaMa Kanbuuysi. OObIYHbIN
BUTaMuH D, nomkeH GbiTb Npeobpa-
30BaH B aKTuBHyt0 ¢dopmy 1,25 guru-
Opokcunokanbuedeponom. ITo npe-
ob6pa3oBaHMe JOMKHO NPOU3ONTU B
neyeHu M noykax. Mcnonb3ys akTme-
Hyto popMy BuTaMmHa D, BO3MOXHO
NPOnNycTUTb  3TOT  BUMOXMMUYECKNIA
npoLecc B MoYKax, YTO 3HayuUTeslb-
HO yCKOpSieT MexaHV3M BCacbIiBaHUS
KanbLmMsa 13 KULLIEYHNKa.

3. ButamuH C HeobxogouMm B 6U1O-
XMMUYECKMX npoLieccax npu cospa-
HUKM nobon Monekynbl. KonnareH
— OfHa U3 COCTaBHbIX YacTen CTPyK-
Typbl MEMOpaHbI ckopynbl. Hannune
KonnareHa yBenMuMBaeT rMOKOCTb
CKOpNyrbl N €€  COMpOTUBJIEHME

pPa3NnYHbIM BHELUHUM ypapam 0e3
noBpexaeHun. Ytobbl  CTPYKTYpu-
poBaTb KkonnareH, ButamMuH C o06s-
3aTeNbHO AOSKEH MPUCYTCTBOBAaTbL B
KpOBU Kyp-HecyLuek. [locpenctsom
KPOBW OH TPaHCMOPTUPYeTCS B KNeT-
Kn ons GopMUPOBaHUS KOsareHa.
Cam konnareH ¢opmupyeTcs B sape
KNeTKW, U, KaK TOSIbKO OH CTaHOBUTCS
OOCTYMHbIM, MPOUCXOOUT ero TpaHC-
MOPTUPOBKA K SIMYHUKY KypuLbl - He-
CYLLKM N8 NpOm3BOACTBa MEMOpPaHbI
CKOpPynbI.

4, Ho TONbKO OOHOrO WCMOJb30-
BaHWS aKTUBHOM GOPMbl BUTaMUHA
D, ana ynyyweHus metabonmsma
Kanbuys MOXET ObITb HEAOCTAaTOYHO.
HeobxoguMm eLle 1 onTUMasbHbIA UC-
TOYHUK Kanbums ons ¢opMmpoBaHus
KayeCcTBEeHHOW cKopnynbl snua. e
210 B 2012 r. n3yunn s3pdekT BAMsSHUS
MOHOKanbuundpochata Ha KayecTBO
ckopnynbl. B Tabnuue 2 npviBefeHsbl
[aHHbIe MO N3YYEHUIO BIIUSIHUS YPOB-
HS MoOHoKanbuuidochaTta B KOMOU-
KOpMEe Ha yny4leHne npOYHOCTU
CKOPJyMbl Ha pa3pbiB Ha Kypax-He-
CyLLKax B Bo3pacTe 22-28 Hepenb. B
KOMOMKOPME COAEP>KANCS N3BECTHAK
ONS Hanuums Kanbuys M1 MOHOKasb-
umndocdar.

Ta6nunua 2. BnnsaHne % BBoga MoHoKanbuuigocoara
HQA MpOYHOCTb CKOPJIYrbl

T roceaew [ Al e |

% BBOAA MOHOKanbumndocpata B KOMONKOPM 0,25 0,75
TonwuHa ckopnynbl 31,3 33,0
Macca sanua (r) 61,3 60,7
MpoyHocTb ckopnynbl Npu gedopmavum (H) 44,0 47,0
EpvHnubl Xay 85,0 85,7
Liser xxentka (Roche) 93 93
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YCTaHOBNEHO, 4YTO MNpU YpPOB-
He MoHoKanbumndocdhata B cCocTa-
Be KoMbukopma 0,75% npoyHOCTbL
CcKopnynbl Ha gepopMaLmio 1 TONLWK-
Ha CKOpIyMbl BbiLLE.

5. Ocoboe BnusHMe npu ¢op-
MUPOBAHUM CJIOEB CKOPJyMbl MMe-
IOT OpraHnyeckme MMUKPO3SEMEHTI.
OHKM SBRSOTCA XOPOLUMMWU KaTann-
3aTopaMM BMOXMMUYECKMX MpOoLec-
COB CTPYKTYPUPOBAHUSA CKOPSYMbI.
OpraHuyeckne MUKPO3NEMEHTDI
MapraHeL, M UWHK BcacbIBalOTCS B
opraHM3Me NTULpbI MO NPUHLMMIY aMn-
HOKMCJIOT, HE KOHKYPUPYIOT Mexnay
Ccobol 1 ycBaMBaloTCS MPaKTUYeCKn
MOMHOCThLIO.

Takum obpaszom, Kanbumn, 6naro-
napsi ocoboMy CoCTaBy npenapara,
CTaHOBUTCS OOCTYMHbIM B MnpoLecce
NMULLEBaPEHMS MOCTENEHHO M nopn-
Oep>XMBaeT ONTMMalbHbIA YPOBEHb
WOHOB KanbLys B njasme NTuLbl B Te-
YeHne OnuTeNbHOro nepuoaa.

OVOTOP® BBOOAT B KOpMa Ha
KOMOUKOPMOBBIX 3aBOAaX UM B KOp-
MOBbIX LieXax XO38MCTB C MCMOMb30-
BaHMEM CYLLLECTBYIOLLMX TEXHONIOMNN
CMeLLVBaHUS.

6. KomnaHusa «Koynanc MKopma»
npuobpena npnéop FUTURA ans u3-
MepeHUs NPOYHOCTM CKOPJYMbl Kypy-
HbIX sauu. Npnbop MoxeT paboTaTb

[Mpnbop ans nimepeHns npoyHocTy ckopnynbl siul, FUTURA

ABTOHOMHO, a TakKXke B KOMMJieKkce C
NMPUHTEPOM WU KOMMbOTEPOM. [ns
onpepeneHns NPOYHOCTU CKOPIYMbI
otbupaetca 30 wryk auy. MNpu pa-
60Te npubopa onpenensieTcss MUHKU-
MaJibHas Ccuna BO3OeNCTBMS Ha Lo,
npu KOTOpPOW OHO pa3bueaetcs. [lo-
Ka3zaTenb cunbl B H (HblOTOHaxX) Bbl-
CBe4YMBaeTCs Ha gucnnee npubopa.
B kavecTBe mpumepa npuBoanM pe-
3yNAbTaTbl UCCIEOOBaHUIA MPOYHOCTH
CKOPJIYMbl OOHOIO M3 HAaLUMX MOKyna-
Tenen.

Bbian oto6paHbl napTum AL

1. Ot pogutenbckoro ctaga LSL
B BO3pacTe 52 Hepenb B KONM4ecTBe
30 wTyK;

2. OT NPOMBbILLNIEHHOW HECYLLUKMN B
Bo3pacTe 20 Hegenb 3an Ne 4 B konu-
yectee 30 WTYK;

3. OT NPOMbILLNIEHHOW HECYLUKMK B
Bo3pacTe 21 Hegens 3an Ne5 B kKonu-
yecTtee 30 LWTYK.

Ha ocHOBe Mony4YeHHbIX pe3ynb-
TaTOB MOXHO CyAuUTb O MPOYHOCTU
SMYHON CKOPJYMbl HEMOCPeACTBEH-
HO MnocJie CHeceHus,, ecnin otobpaTtb
ANLUO Cpa3y C neHTbl snuecbopa.
[aHHble nony4yeHHble Ha YyCTPOMCTBe
no onpeaeneHnio NPOYHOCTU CKOP-
Jlynbl faloT npeAcTaBiieHne o 61ono-
rmyeckm oBOCHOBAHHOW MPOYHOCTU
CKOPJYMbI.

1.1 Pogutenbckoe ctano LSL

Oata 31.10.
2013
KonunuecrtBo siny 30
CpepHsisi NPOYHOCTb 43,8
MakcnManbHasi NPOYHOCTL 56 g
MuHUManbHas NPOYHOCTL 309
OgHOPOAJHOCTb 53,3%
CraHpapTHOE OTKJI. 6,3
KonunuecrtBo any < 33H 7%
KonunyectBo any < 26H 0%
Bospact 52

Kak MOXHO BuAOeTb 13 Tabnuupbl
BbllLE, MPOYHOCTb SINYHOW CKOpPIY-
Mbl OT poacTaga LSL 6bina BbICOKOWN.
CpenHsis  NPOYHOCTb  COCTaBWNA
43,8 H 1 0% OT npoBepeHHbIX HaMK
AU, UMeNU NPOYHOCTb HuXke 26 H —
3TO OYeHb XOpOoLUMe nokasaTtenu ons
poaNTENbCKOro CTaaa.

1.2 NpoMblLlLneHHas HecyLlKa

3AN14 | 3A15

T 29.10. 29.10.
2013 2013

KonunuecrtBo siny 30 30

el 428 455

MPOYHOCTb

MakcnManbHas 559 582

MNPOYHOCTb

MuHManbHas 176 216

NPOYHOTb

OaHOpPOAHOCTb 33,3% 60,0%

CraHpaptHoe oTKkJl. 8,8 7.7
Konu4yectBo auy, <

0, 0,
33H 10% 7%
Konnuecrtso any < o o
26H 7% 3%
Bospact 20 21

DTK pe3ynbTaThl MOKa3bIBALOT, YTO
cTaga MONoOLOW MPOMBILLIEHHOWN He-
CYLLKM TaK>Ke MMEIOT XOPOLLYIO NMPOoY-
HOCTb CKOpNyMbl MpU ee cpepHen
npoyHocTn nopsaka 43 H. OpgHako,
HeobxoaMMO 0OpaTUTb BHUMAHNE Ha
MPOLLEHT AliLla UMEIOLLIEro MPOYHOCTb
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ckopnynbl HWKe 26 H. OH cnnwikom
BbICOK AN Mosiogoro ctapa. [lo-
3TOMYy Mbl peKOMeHAyeM NPOAOIKATb
MOHUTOPUHI 3a 3TMM MOKa3aTenemM,
4yTOObI MpOoCNeanTb 3a TeHAeHUMeNn
M3MEHEHMS MPOYHOCTU CKOPJYMbl B

Gyoywem.
DNeKTpOHHoe SN0

7. «ONeKTPOHHOEe ANLIO» — cneun-
anbHO CO30aHHbIN NPUOOP, KOTOPLIN
BKJIIOYAeT B cebsa HemnocpencTBeH-
HO 3JIEKTPOHHOE SN0, KaK OaTuyuK,
YCTaHaBMMBAEMbIA Ha [OBMKYLLMECS
JIeHTbI arLecbopa 1 Ha TpaHcnopTep
ANLECOPTUPOBANIbHOW  MalUWHbI, W
3NEKTPOHHbIN MJIaHLLET, Ha KOTOPbIN
MOCTYNaT CUrHasbl OT 3JIEKTPOHHO-
ro sria B npouecce ABMXKEHUS OT
coygapeHun o gpyrue simga u ot yaa-
peHun o npenatcTeusa (Kakme-nn6o
BbICTYMbI, MSaHKK). B kayecTBe npwu-
Mepa Takoro ncciegoBaHusl Mol Npu-
BOAMM [AaHHble 06 aHanmM3e TpaHC-
MOPTUPOBKM ANLLA C MeCcTa CHeCeHus
no snuecbopy K SNLECOPTUPOBAlb-
HOW MalUMHe Yy OOHOro M3 Hallux rno-
KynaTtenew.

Ha ocHOBaHWK MoOsy4YeHHbIX OaH-
HbIX ObIM cAenaHbl onpenesneHHble
BbIBOAbl OIS YSyYLUEHUs TPaHCHop-
TUPOBKM SNLA K MeCTy YNakKOBKU U
YMEHbLUEHMS KOnnyecTBa coyaape-
HUIM anL,. Bce nepeyncneHHble Mepbl
MO3BONIAT HALIMM MapTHEpPaM CHU-
3UTb TexXHonormyeckunm 6pak sunua
Ha 2-3%.

OanHas koHuenuua OVOTOP®
y>Xe Oblfia ncnonb3oBaHa Ha 12 nTu-
uedabpukax Poccum, KasaxctaHa
n Pecnybnukn benapycb. lNonyyen-
Hble pe3ynbTaTbl NPU TECTUPOBAHUN
TPaHCMOPTUPOBOYHBLIX U YNMaKOBOY-
HbIX CUCTEM MO3BONMAN COKPATUTb
TexHonorn4yeckun 6pak anua o 2%.
Vcnonb3oBaHne KOpMoBOM gob6aBKu
OVOTOP® cokpallaeT npoueHT 60s
1 Haceykun au, o 50%. DKkoHoOMUYe-
CKas Bbirofa OT UCMOJIb30BaHUS AaH-
HOW KOHLIENLMN OYEHb CYLLIEeCTBEHHA.
MNpurnawaem npegnpusaTus No npo-
M3BOACTBY MULLIEBOIO SANLA KYyp K CO-
TPYOHNYECTBY.
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¢ [epexopn C TPaH3UTHOW JIEHTbI HA COPTUPOBOYHYIO 1 YNIAaKOBOYHYIO 30HY;
B CBS3U CO C/IMLLKOM GOJbLUMM KONMMYECTBOM AL U HEOMTUMAalbHbLIM Nepe-
XO[OM Ha COPTMPOBAJIbHYIO JIEHTY, BO3HUKAET HECKOSbKO CTONIKHOBEHWUIA. DTO
MOXKHO WCMPaBUTb, CHU3MB MHTEHCUBHOCTb MOTOKA AWML Ha COPTUPOBASIbHYIO
JIEHTY, a TaKXKe yMeHbLUEeHEM NPOCTPAHCTBA MeXay MeTaNMMYeckon nepexo-

HOW NNacTUHOW U COPTUPOBASIbHOW JIEHTOMN.
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* Y[Oapbl, KOTOpble ANLIO MOJSly4YaeT B 30He COPTUPOBKM M ynakoBku. Cu-
Tyaumio B 3TON NPOBGIEMHON TOYKE MOXKHO YJTyYLLIUTb, 3aKPbIB KOHLIbl TPYGOK

M1acTnKoBbIMN HaKOHEYHNKaMW.

BA)KHO: Bce npoBepgeHHbie HaMu u3MepeHusi 6bin npoBefeHbl Ha
ornpeneneHHbIX y4acTKax TPaHCopTUPOBOYHON CUCTeMbl, rnepexonax c og-
HOW JIeHTbl Ha ApYrylo WiN COpTUPOBAJibHbIX N YNAKOBOYHbIX 3anax. [ns
ONTUMAsIbHOWN HACTPONKU TPAHCIIOPTUPOBOYHON CUCTEMbI, 3TU Ke KpUTu4ye-
CKue TOYKM criegyeT NpoBepuTb U B Apyrux 6510Kax v 3anax.
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CBUHOBOOCTBO

MPECTAPTEPHbIVI KOPM
151 MOpOCST B nepuo oTbeMd

XEHK XOHAEPA, me>xxgyHapoaHbIv crieymnannct no ceumHoBoacTey De Heus

LLIKATOB M.A., rmaeHbin TexHonor no ceuHoodcty 3A0 «Koygavic MKopma»

B 2013 r. komnaHus «Koyganc MKopma» Havyana npou3sBoguTb npectapTepHble KOpMa AJi1sl MOPOCST HaA
cobcTBeHHOM 3asoge B Poccun. Npexxkge yeM Havyanacb MaclutabHas peanvsauynsi AHHbIX KOPMOB, Ha 6ase
HeCKOJIbKUX CBUHOKOMIJIEKCOB Oblin OTpaboTaHbl peuenTypbl, pa3Mep v TBepAOCTb IpaHyJibl, CBOWCTBA
KOpMa npu TpaHcrnopTupoBke 1 pasfadve (Kak Bpy4YHylo, TaK U aBTOMATNYeCKUMU CUCTEeMAMu KopMopasaa-
4u). KoMnaHwsi He noLunia no nyTv MpoOCToro KonMpoBAHWUsi MpOAYyKTOB, Npon3BoANMbIX KoMnaHuel De Heus
B Hugepnanpax, a ncnonb30Bana HAKoraeHHbI B Poccun onbIT gns pa3paboTku npogyKToB, ONTUMAsIbHO
rnoaxogsLmx s nopocsT. B urore, Hawm napTHepbl NONyYaroT KOpMd, nogxogsiLyme Ansi X ycrioBun v rpu-

HOCsILLme MaKCcUMasnbHbIN 3¢ peKT.

Hus Ha CK-3 coctaBun 314 rp.

BaHue coctasun 271 rp.

npoBeneHumn onbita 2 640 ronos.

NnepopmarymoHHoe nucbmo Ne 1

MNpn npoBeneHUM 3KCnepuMeHTa ¢ kombukopmom CK-3, no-
ctaBneHHbIM 3A0 «Koypanc MKopma», Ha npegnpuatun OAO
«Hapexxga» 6b1v NosyyYeHbl creaytoLlme pesynbraThl:

1. CpeagHuin NpuBeC Ha rofIoBy B CYTKM 3a BeCb Nepuron coaepka-
2. CpegHui NpuBEeC Ha rofioBy B CYTKM NMPY Nepexoae Ha fopalum-

3. CpegHuii Bec 1 ronoBbl Ha oTbeMe (24 gHs) cocTaBun 7,5 K.
4. CpegHun Bec 1 ronosbl npu nepexoge Ha CK-4 coctasun 14,6 kr. 3. CpegHun Bec 1 ronosbl Npu nepexope
5. Pa3HuLa B Bece nopocaT npu nepexoge Ha CK-4 no cpaBHe-

HUMIO C TEKYLLMM npecTapTepoM cocTtaBmna 1,5 kr. 4. Pa3HnUa B BeCe NMOpOCAT NMpu rnepexone Ha
6. KonnyectBo gHen cogep>kaHus 44, Konny4ecTBO NOPOCHT Npu

LunpekTop
OAO «Hagexpga»
HannnnH E.B.

NH¢popmaymoHHoe nucbMo Ne 2

Mpu npoBeneHUn 3KCnepruMeHTa ¢ KOMOU-
kopMmoM CK-3, nocrtaBneHHbiM 3A0 «Koypanc
MKopmMa», Ha npegnpusatum OO0 «TonArpo»
ObINK NoyYeHbl cnegytolme pesysbTaThbl:

1. CpegHnin  Bec 1
(28 pgHewn) coctasun 7, 305 kr.

2. Pa3HyUa B Bece MOPOCAT MO CPaBHEHWUIO
C KOHTPOJbHbIM cocTaBuna 1,06 Kr.

Ha kopm CK-4 coctaBun 13,69 kr.

CK-4 no cpaBHEHMIO C KOHTPOJIbHBIM (TeKy-
LLIMM) NpecTapTepoM cocTasuna 1,95 kr.

ronosbl Mnpun oOTbeEME

LuvpekTop
OO0 «TonArpo»
Epemuues I".1O.

Ona notpebutenen Hawen npo-
Oykummn 3G GeKTMBHOCTbL NCNOMNb30Ba-
HUSI NpecTapTepoB Bcerga CTOUT Ha
nepBoM MecTe. Bo3HumKaloT BONpocsl,
MO>XHO 11 YBENUYNTb NPUPOCT NMOPO-
CAT 3a CYET UCMOJIb30BaHNA NpecTap-
TEPOB Ha MOACOCE, KakK YBENN4YUTb
noTpebneHrne KOpMa Mocsie OTbeMa,
Kakue PpakTopbl MOryT HEFaTUBHO MO-
BINSITb Ha NOTpebneHne kopma?

lNMepBoe, 4YTO HEOGXOANMO YHeCTb:

lNpectapTtep He MOXKeT 3aMeHUTb
MopocsATaAM MOJSIOKO CBUHOMATKM

HeBa>kHO, HaCKOJSIbKO XOpoLl Mo
nUTaTenNbHOCTU MNpecTapTep, OH Hu-
Korga He CMOXXeT 3aMeHUTb MOJIOKO
CBNHOMATKW. |_|03TOMy, eCdJin KOpMUTb

CBMHOMATOK Hernpasu/ibHO, TO MOy-
YUTb XOPOLLUA MPUPOCT Y NOPOCAT
He Mosy4nTCcs.

Ha rpaguke 1 npencrtaBneHbl pe-
3yNbTaTbl 3KCMEPUMEHTA: CHUDKEHWe
MOJIOKOOTOa4M CBMHOMATKOM Nof
BIMSSHUEM pPa3fnyHbIX ¢$HaKTOpPOB, B
[aHHOM CJlyyae MOBbIWEHNM TeM-
nepatypbl nomelleHusi. NMpn noBbl-
LWeHn TeMnepaTtypbl OKpy>KaloLLen
cpedbl Yy CBMHOMATOK CHMDKAeTCs
noTpebneHve KOpMa, a 3TO, B CBOKO
oyepenp, NPMBOOUT K CHUXXEHMIO Bbl-
paboTKn MonoKa.

W3 paHHbIX rpaguka 1 BMOHO, YTO
CHWKEHMe BbIpabOTKM MOJSIoKa CBU-
HoMaTKom Ha 30% npuBeno K CHMXXe-

HUIO XXMBOW Macchbl nopocat Ha 20%
K MOMEHTY OTbeMa. TakuM obpa3om,
nopocsita He MoryT KOMMNEeHCUPOBaTb
CHWKEeHMe BbIpabOTKM MOJIOKa CBU-
HOMaTKoM nyTeM notpebneHns 60osb-
Lero KonnyecTBa npecraprepa.

Mbl He pekoMeHOyeM oLeHMBaTb
3P deKTMBHOCTb NCMOSIb30BaHNS Npe-
cTapTepa TO/IbKO Ha OCHOBaHUK Mpo-
OYKTMBHOCTM MOPOCAT Ha nopcoce.
Pe3ynbraTbl ONMCAHHOrO Bbille 3KC-
nepuMeHTa He penkocTb B MNpou3-
BoacTtBe. K KonebaHnsiM MONOYHOWN
NMPOAYKTUBHOCTN CBUHOMATOK MOXKET
npMBECTU He TOMbKO TeMnepaTtypa,
HO N MHOXEeCTBO ApYyrmx ¢akTopos.
La>ke caMbin nyywmn npectapTep He
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lpaguk 1. CH>KeHme MoIoKOOTAAa4YM CBUHOMATKOW rpu MoBbI-

LeHnn TeMnepdarypbl NoMeLLleHns

MOMOXET B 3TOM CJly4ae YBENNYUTb
NpPUPOCT nopocsTt. BosMoxHa n Ta-
Kas CUTyaumsi: MopocCATa-OTbEMbILLN
OYeHb XOPOLIO POCAN Ha nofcoce,
a nocne oTbeMa CTajin Pe3ko XyOeTb
1 6oneTb. OTO OOBACHAETCS TEM, YTO
KOPM HenpuBnekaTteneH ons >KuBOT-
HbIX, U €ro HemMpPaBWUIIbHO UCMOJb30-
Bann. BKyCHbIM 1 nerkoycBanBaeMbIn
KOPM — OCHOBa Yycnexa, a psg TeXHO-
NIOrn4ecKmx NpuemMoB NO3BONNUT NPUy-
YNTb MOPOCAT K KOPMY OYeHb ObICTPO.

1. C 3-ro gHa nocne poXaeHus
NOPOCAT eXXeAHEBHO 3a/MBanTe Mo-
JIOKO B Kpyrfible KOPMyLLKN (CM. Ha
¢oto 1).

2. YcTaHaBnvBanTe KOPMYLLKY
pPSO0OM C rOfTOBOM CBUHOMATKM.

3. HanonHsinte KOPMYLLUKY MoO-
JIOKOM [OBaXxabl B AeHb (BO Bpems
KOPMEHNS CBUHOMATOK).

4. He nepekapMnvBanTe Mnopo-
caT. KopMylika gomkHa oCTaBaTbCs
nycTon nepepn cnenyrolmM KopMmre-
HMeM (mopocsATa [OSMXKHbI OMyCTO-
WaTb KOPMYLLKY).

5. C 6-ro gHs nocne poxpeHus
nopocsTt nobaBnanTe HEMHOro npe-
CTapTepa NoBepx MoJioKa.

6. C kaXablM OHEM HeobxoOMMO
yBeNM4MBaTb KONMMYECTBO npecTap-
Tepa.

®orto 1. Kpyrnas kopMyLuKa 4nas rnopo-
caT B 6oKcax ornopoca

7. C 10-ro gHa nocfie poXaeHus
NopocAT npekpaTuTe fgaBaTb MOJO-
KO, [aBanTe TONbKO MpecTapTep,
BaXXKHO MCMONb30BaTb OHY U Ty e
KOPMYLLIKY.

8. Ybepautech, 4TO NopocsaTa nosny-
YatoT CBeXXYHo BoAy (ecnm nopocsita He
noJiy4atoT BOAy, OHU He 6yayT eCTb).

Bcerga ncnonb3ynte
CBeXXU KOpM

Xopowmnin npectapTep CoaepXuT
apoMaTmM3aTopbl M noacnacTuTenn
4yTOObI CAenaTb KOpPM 6onee npuere-
KaTenbHbIM Ons nopocsar. Ho 4yepes
HEeCKOJIbKO 4YaCcOB B KOPMYLLKe 3anax
KOpMa CTAHOBUTCS MeHee BblpakeH-
HbIM, FPaHyJibl CTAHOBSITCS XKecTye U
BKyC yxyawaetcs. [NoatomMy BaxkHO
[aBaTb KOPM He6O/bLUMMK MOPLNSMUN
He MeHee 2x pa3 B AeHb. KopMyllka
[o/mkHa 6bITb NMycTon nepep cneny-
IOLLMM KOpMJieHneM. HecbeneHHbIn
KOpM cnenyeTt ybpaTb (ero Moy)kHo
[aTb CBMHOMaTKe). HeBO3MOXXHO co-
CTaBUTb TpaduK KOPMIIEHMS MOPO-
CAT, NOCKOJbKY NOTpebneHne KopMa
ONs1 KaXKAOro ornopoca pasHoe.

Ecnn KopM XpaHUTCS B OTKPbITOMN
Tape, TO 3anax M BKyC Takxke yxyaLla-
totca. Heobxogumo crnegutb 3a TeM,
4yTOObI Tapa UM MeLLOoK Bbinn Bcerga
3aKPbITbI.

He meHsinTe kopm
BO BpeMsl OTbeMd

CTeHKa TOHKOro KULLEYHWKa Bbl-
CTNaHa BOPCUHKaMK. BopcuHku ocy-
LLLECTBNSAIOT BCACbIBaHWE MuUTaTeNb-
HbIX BELLECTB NepeBapeHHoro KopMa
N MepeHocaT UX B KpoBb. Jliobbie

lpaguik 2. MNoTpebneHne KopMa v ANMHA BOPCUHOK

MaHUMYNSUMKM C MOPOCATaMU COMpPO-
Boykgaetcsa ctpeccoM. OTbeM Mnopo-
caT ToXe cTpecc. Bo BpeMs oTbeMa
NMOPOCAT BOPCUHKN B KULLIEYHUKE CTa-
HOBATCA KOopoye U paboTaloT MeHee
a¢pdekTnBHO. (cM. poTo 2, 3).

YeM Hmke noTpebneHne KopMa
B MNepBblli AeHb MOC/e OTbeMa, TEM
6orblle NOBPEXOAOTCS BOPCUHKM, U
TeM Oorblle BpeMeHn npoxoanT Ao
mx 100% BoCCTaHOBNEHUS.

Ha rpaguke 2 npencrtaBneHbl pe-
3yfbTaTbl NOTPebsieHne KopMa 1 ov-
Ha BOPCMHOK. B oeHb oTbeMa nopo-

K2 B
®oto 3. lNoBpexxaeHHble BOPCUHKM MO-
c/le otbeMda

®




CBUHOBOOCTBO

®oto 4. Huzkas TeMnepatypa okpyxkaroLen cpenbl

CAT BOPCUHKM KMLLEYHMKA HaxoOsTCs
B HOPMaNbHOM COCTOSIHUM (OSIMHa
100%).

lNocne oTbeMa pfiIMHa BOPCUHOK
cocTaBnsieT Bcero nmwb 50% ot nep-
BOHAYaslbHOW [OJIMHbI, N BOPCUHKU
nepectaloT GyHKLMOHNPOBATb A0JDK-
HbIM 06pa3oM. Y MopocsT, KOTopble
noTtpeénsnu KopM, vyepes 3 gHA no-
cyle oTbeMa AJIMHa BOPCMHOK BOCCTa-
HaBIMBAETCA N NMOYTU COOTBETCTBYET
HopMe. [IfiHa BOPCUMHOK Yy MOPOCST
NMpW HM3KOM NOTPebneHnn KopMa Ha
3 [eHb nocsie OTbeMa COCTaBnseT
Bcero nuwb 60% OT HOpMbI. Y Takumx
MOPOCST BO3MOXEH PUCK MNposiBie-
HUS1 NOCNeOTbEMHON OMapeWn.

YT106bI GbITb YBEPEHHbBIM, YTO MO-
pocsiTa HavyHyT MoTpebnsTb KOpM
Cpa3y >e nocse OTbeMa, BaXHO,
yTObGbl MOpPOCsATa MoJlyYann B Tede-
HWe nepBbIX 3X OHEW nocjie oTbeMa
TOT XK€ CaMbll KOPM, KOTOPbIA OHU
nonyyann Ao ortbema. Ecim Bbl mnc-
nonb3yeTe fOByxpasHoe KOpMNeHue
npecTtapTepoM, OCYyLLEeCTBNANTE ne-
pexop OT npecTapTepa nepson dasbl
K npecTapTepy BTOpon dasbl Ha 4-bIn
JeHb rnocsie otbeMa Nmbo 3a 7 gHen
0O oTbeMa.

3ooTexHn4yeckmne napameTpabl
BO BpeMsi oTbeMda
BaxkHbIM ABNSIeTCS He TOJIbKO
Ka4yecTBO KOMOWMKOPMOB, HO U 30-
OTexHu4yeckne napaMeTpbl B 3TOT
nepuog.

M.

MHHOBaUuUuM

TexHonormm, KayecTtTBoO,

®oto 5. ononHutenbHas
KOpMyLUKa Ans  nepBbiX
3 AHew nocse oTbeMa

Temnepartypa

BonbWKWHCTBO MNOpPOCAT He no-
TPebnsAT KOPM B TeYEHNE HECKOJIb-
KMX YacoB nocie otbeMa. NopocaTa,
He noefalwolme KOPM, HY>XOAlTCa B
Oonee BbICOKOW TeMnepaType OKpy-
Xarowen cpegbl. TemnepaTypa Ha
ypoBHe nopocaTt (20 cM Haf ypOBHEM
rnosa) B NepBbI OeHb OO/MKHA ObITb
26°C. He cTOUT CMOTpETb Ha TEPMO-
MeTP, OPUEHTUPYNTECH HA MOPOCHT.
Ecnn nopocsta nexar psgomM gpyr C
OpyroMm, TeMnepaTtypa C/IUWIKOM HU3-
Kas. VI ecnn nopocata nexart npwu-
>KaBLUMCb APYr K APYrY, OHWN He CTaHyT
eCTb, WK, No KparHen mepe, GyayT
eCTb ropa3fo MeHbLue.

Boga

Ecnm nopocsita He nbioT BOAY, TO
OHWN He ByayT noepatb KOpM. O4yeHb
BaXKHO obecneynTb UX CBeXen BOAOWN:

— npomownTe TpyObl, MO KOTOPbIM
rnogaeTcs BoOOa M HUMMNesbHble Nowun-
KW nepepn nepeBoaoM NOpoOCHT B LiEeX
JopalvBaHus;

— ybegutecb, 4TO MMeeTCs OoCTa-
TOYHOE KONMYeCTBO NMOUoK (Kak Mu-
HUMYM 1 Ha 10 nopocaT, HaxoaaLmX-
CSl Ha COOTBETCTBYIOLLIEN BbICOTE);

— He pobGaBnanTe MeanKaMeHTbl B
BOAY B TeYeHue nepBbiX 3-X gHen no-
cJle OTbeMa.

HononHutenbHble
KpyrJible KOpMYLLUKU

[Nepen oTbeMOM BCe nopocATa
epaT BMecTe. B 6o/blUMHCTBE CTaH-

KOB ONsi OJOpaLUyBaHuSa TONbKO OT 2
00 4 NopocaT MOryT eCTb B OHO U TO
e BpeMsi. [NocTaBbTe AOMNONHUTENb-
HYIO KPYMyto KOPMyLLKY (cM. ¢poTo 5)
B CTaHKe, 4YTobbl He MeHee 10 nopo-
CAT MOMN eCTb OJHOBPEMEHHO. JTO
NMocrnoco6CTBYET XOPOLUEMY Moefa-
HUIO KOpPMa.

OcBeLLeHHOCTb

B rpynne nopocaT B3aMMoOOTHOLLIE-
HNS ocoben onpenensalTca MexaHn3-
MOM MepapXun, Kaxnabl NMoOpOCEeHOK
3aHMMaeT CBOe MeCTO B rpynne nyTem
BbISICHEHWSI B3aUMOOTHOLLIEHWU (CTbIY-
Ka) U BedeTr cebsa COOTBETCTBEHHO
paHry. B nepBsble Yacbkl Nocsie oTbeMa
nopocata BeayT 60pbOy 3a CTaTyC B
HoBow rpynne. CrycTa Kakoe-To Bpe-
M$1 OHU 3aXOTAT eCTb. Ho B HOBOM Mo-
MELLEHMN LieXa OTbEMA OHM HEe 3HaloT,
roe Haxogutcs KopM 1 Boaa. OueHb
Ba>kHO B MnepBble 48 4acoB Nocsie OThb-
eMa obecrneuynTtb OcCBelleHne BGOoKCa,
YTOObI MOPOCATA MOI HANTX KOPM.

Takum o6pa3oM, BbICOKOKa4e-
CTBEHHbII  MPEeCTapTEPHbIA  KOPM
obecneunt Bam:

1. MNpuyyeHne nopocsaT K noepna-
HUIO CYXMX KOPMOB.

2. AKTUBHbI POCT MOPOCAT B Mo-
CNIeOTbEMHbIV NepUoL.

3. BblCcOKylO COXpaHHOCTb OO U No-
cne oTbeMa.

4. OgHOPOAHOCTb MOroJIOBbS.

5. NapaHTupyetr xopowmn CTapT
Onarogaps ynydweHnio obMeHa Be-
LLeCTB B OpraHmu3M NnopoceHKa.

6. CTMMynuMpyeT MMMYHHYIO CuCTe-
My M yBENMYMBAET CPEeLHECYTOYUHbIN
npUpoCT.

7. YckopsieT dopmMmpoBaHue dep-
MEHTATMBHOM CUCTEMbI MOPOCEHKA.

8. YnydlaeT KOHBEPCUIO KOpMa.

9. CHWXaeT BMsiHME CTpecca no-
cJle OTbeMa.

10. CokpallaeTr nepuog OTKopMa
cBMHen 6onee 4yeM Ha 3-5 gHen.

A Takke npaBusibHasi OpraHu3a-
umnsa cogep>XaHmna nopocAaT noMoryT
BaM 3KOHOMWYHO BbIPACTUTbL CBUHBLIO
M CHU3UTb Ce€06EeCTOMMOCTb CBUHMHBI.

www:Kmkorma.ru
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