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1 BBEAEHUE

Ppiba — oiMH U3 BaXKHEHIIUX IPOJYKTOB B IIUTAHUM YeJIOBEKA.
CornacHo ganueiM ®AO, ony6nukoBaHHBIM B KOHLE 2007 ropga, fo-
115 aKBAKYNBTYpbl B 0011eH MPOMYKIMH BOIHBIX OMONOTHYECKUX pe-
cypcoB, cocrasngromas B 2005 r 45 % (48 mun. T), k 2020r Bo3pac-
TeT 10 75 % (80 MiH. T).

HenoctaToyHoe KONMYECTBO HEHHOM pHIOOTPORYKIMM OT
€CTECTBEHHBIX TOMYNALMHA PEIO BOCIIONHAETCS JEATENBHOCTHIO Phi-
OOBOAHEIX MpeANpUATHH, KaK MO BOCHPOU3BOACTBY PHIOHBIX 3aria-
COB, TaK M I10 TOBapHOMY prIOoBOICTBY. COBpEMEHHOE pEIGOBOJICTBO
MMEET XapaKTep POMBIIIIEHHOTO TIPOM3BOJICTBA, KOTOPOE OCHOBAHO
Ha BBIPALMBAHUK DPHIO B PEryNIUpYeMBIX YCJIOBHSX M HACTOATENHHO
TpeOyeT camoro cephE3HOro BHUMAHMA K IpolLieccy MPOU3BOACTBA U
HCTIONB30BAHUIO MOJTHOLEHHBIX ¥ SKOHOMUYECKU BBITOAHBIX KOPMOB
JUTsl BCEX BO3PACTHBIX IPYIN 00BEKTOB pa3BeNeHNs 1 BBIPAIBAHUS,

Heobxomumo UMETE Takue KopMa, KOTOpbIe B MAKCUMAJIbHOM
Mepe obecreyar 3HepreTUHecKUi | niacTHieckuil obMeH y paib.

B ycnoeusx, korga peiba JMiIEHa eCTECTBEHHOM MUILK, 06-
MEH BEILECTB e€ HaXOAWTCA MPAaKTHYECKH TONHOCTBIO IOJ KOHTPO-
neM 4esnoBeka, Haubosnee BaKHbIH MOMEHT — 3TO OTPENEIEHHbIE TI0-
TpeOHOCTH pbId B pa3HO00pa3HbIX MUTATE/LHBIX BellecTBax (Oenku,
AMUHOKUCJIOTBI, JIMMH/bL, )KUPHBIE KUCIOTh!, MAKPO U MUKPO3JIEMEH-
Thl, BATAMHUHEI) ¥ HX YJOBJIETBOPEHHE C YYETOM 0CODEHHOCTE! BUNA,
BO3pACTa, 3Talla JXM3HCHHOr0 LMK/, TEMIEPATYpbl BOABI M APYTHUX
buonoruyeckux 1 abuoTuueckux hakTopor. IMEHHO 3pech 3alioske-
Hbl OONIBLIME BO3MOYKHOCTH [UISl YBENMYEHUSI CKOPOCTH POCTa phIO
NpY MUHUMAJIBHBIX 3aTpaTax KopMa,

Jltobo#i opranusM Ha KaXKIOM I3Tare OHTOreHesa Tpedyer
OnpefieNIEHHOr0 KOJIMYECTBA MOJIHOLEHHOro Oenka, XHpa, YrieBOJ0B
BUTAMHMHOB M MMHEPaJIbHBIX BELLECTB.

IlpucraneHoro BHUMaHus TpebyeT npobnema 6enkoBoro mu-
TaHWs. ECNK 014 pacTUTENbHbIX poib (Kapr, THAnus) obecreyeHue
6eskamMu B OCHOBHOM OCYLLECTBJISCTCS 32 CUET BBEICHHS B KOPMO-
BbI€ PALIMOHbI PACTHTE/BHBIX KOMIIOHEHTOBR M MPOLYKTOB MHKPOOHO-
ro CHHTe3a, TO XMILHBIM pbibam (0cETp, hopesb, 10CoCk) TpedyeTCH
JCHLIMTHBIE AHBOTHBIC OenKy.



Hay4yno o060cHOBaHHOE NpPHUMEHEHHE BHUTAMHMHHEIX, MHHe-
PANIbHBIX U (CPMEHTHBIX MPENapaToB B COYETAHHHU C JAPYTHMHM OHo-
JIOTHYECKH aKTUBHBIMM BELICCTBAMH B COCTaBE KOPMOB II03BOJIAET
3HAYUTENBHO MOBBICHTE 3((EKTHBHOCTE KOPMIICHUS 32 CUET YBEJIH-
YEeHUsS MOCTYNMHOCTH M MOBBILICHUA MEPEBapMMOCTH MHUTATENBHBIX
BEIIIECTB PaLiKOHa.

[IpeacTapiseT HayYHBIH U NPAKTHYECKUM MHTEPEC U3YUCHHE
3 dekTUBHOCTH OMO(IaBaHOMAA AUTUIPOKBEPLETHHA U MMMYHO-
CTUMYJIATOpa apaOUHOTaIaKTaHa B COCTAaBE CTAPTEPHBIX U MPOMYK-
LIMOHHBIX KOPMOB JIJISl OCETPOBBIX PHIO.

2 OCHOBHAA YACTD

2.1 Oco0eHHOCTH KOPMJICHHA MOJIOAH 0CETPOBBLIX

JIMMMHKE OCETPOBBIX pbl0 HAYMHAIOT 3aTJIaThIBATE KOPM [0
OCBOOOX(IEHHA KHIIEYHMKA OT MEPBMYHOrO Kana (MeJaHUHOBOM
npoOku). Berxon mpobku U3 aHAIBHOTO OTBEPCTUSA PacTATUBAETCS Ha
3—4 pus. [lepewrequux Ha CMELIAHHOE KOPMJIEHUE JIMUMHOK BHAYaNe
KOPMAT pYONEHBIMH  OJIMIOXETAMY, MEJKUM  300IJIaHKTOHOM,
Haymuamu apreMud. XXuBoi kKopM B pallioHe MOJIOAM AOJDKEH MpH-
CYTCTBOBaTh B Te4eHHe | Mec. JIMUMHKM MEpEeXOAAT Ha AKTUBHOE
nutanue npu Macce 30 — 40 mr. KopMaT JIMUMHOK KpYIJIOCYTOYHO
yepes kaxapie 30 MUH B THEBHOE BpeMs M uepe3 kaxble 60 MaH B
HOYHOE BpeMs. B nepable 3-4 [AHA KOPMIEHUA KOPM BHOCAT B M30bIT-
ke (30 — 50 % maccel MoJI0AK), 4TO crnocobCTBYeT bonee OBICTpOMY
TIPUBBIKAHUIO K HEMY.

[Ipu mocTwwkeHuM Macchl Mosioau bonee 35 M B MX paLuoH
BBOJIAT CTapTOBble KopMa, Harpumep CT-07, a 3arem OIIK-1 B ko-
myectse 60-70 %. OTH KOMOUKOpMA, ECIT OHU OTCYTCTBYIOT, MOTYT
ObITh 3aMeHEeHb! openesbiM KoMbukopmom PI'M-6M unu kapnoBsim
PK-C nnu «3xBuzon» [11].

Pazmep Kpynku Aj1s MOJIOAM HommkeH cocTasnaTh 0,3-2,0 M,
B 31OM BO3pacTe CyTOUHBIH paLKUOH MOJIOAM LOJIXEH OBITh paBeH | 5-
25 % e8 macchl Mpy onTUMabHbIX TemnepaTypax 20-24 °C.

5



[Tpu Gonee HU3KHX TEMIEPATYPAX CYTOUHYIO lady KOpMa YMEHbLL-
10T. HeoOXomuMO B [IepBEIA MECALL BBIPALIMBAHMA MOJIOAM OCETPO-
BBIX CJIEQHTh M KOHTPOIMPOBATh 4epe3 Ka/ple 2-3 4Yaca roejae-
MOCTb 3a[aBaeMoro KopMma, 4Tobsl HE 3arps3HATh EMKOCTH U COOT-
BETCTBEHHO HE YXYALATh KUCIOPOMHBLHA pexcuM.

IIpn HOpMANBHEIX YCIIOBUAX CONEPIKAHMS U KOPMIIEHUS MO-
JIoIb JocTuraer Maccsl 1 r B Bospacte S0 mHelt 1 3 r B Bo3pacte 7()
aHer. C 9TOro MOMEHTA MX MEPEBOAAT Ha KOPMIEHUE TIPOLYKLMOH-
HBIMU 0ceTpoBEIMY KombuKopMamu OIIK-1, BM-1 win gopenesbimu
PI'M-6M.

Pasmep rpamyn And 3TOM BO3PACTHOM Ipymmbl JOMKEH CO-
cTaBiath 2,5; 4,5; u 6,0 MM. IIpu OTCYTCTBUM rpaHyNMPOBAHHOMO
KOpMa MOXHO HCII0NIb30BaTh TecToo0pasHele kopma (PD) Ha ocHOBe
pei6Horo (apma. CyTo4Has HOpMa KOpMa B IIpefesaX ONTUMAIBHO-
r0 TEMIIEpPaTYpPHOTO pekUMa JOJDKHA COCTABIATH 6-15 % Macchl Mo-
noxy. YacToTa KOpMIIEHHA CErofIeTKOB B [Ipy/Jax CocTaBiseT 3-4 pa-
3a, B DacceiHax ¥ cajikax KopMIeHHe cocTasiigeT 8-12 pas.

bosiee KpyIHBIX OCETPOB BBIPALIMBAIOT HA TPaHYIUPOBaH-
Helx kombukopmax OIIK-1, PI'M-8B, 18-80,16-80. Bricokas mumre-
Bas IJIaCTUYHOCTH OCETPOBBIX MO3BOJIAET BBIPALIMBATL UX B MHIY-
CTpUANIbHBIX X035ICTBAX HA OZIHUX MCKYCCTBEHHBIX KOpMaX.

B nepuop netuux temnepatyp (16-24 °C) ToBapHyio pbiy
KOpMAT 5- 6 pas B cyTkU B DacceiiHax W cajkax u 2-3 pasa B Ipy/ax.
[1pu Temnepatype 4 - 6°C noTpebHOCTL B KOPME Pe3K0 CHHIKAETCH,
BpeMs MPOXOXKIEHHU MULLY 10 KULIEYHOMY TPaKTy YBeJHYUBACTCS
10 24-36 yaco. [1o3ToMy B 3TOT nepuoa peiby KOpMAT | pa3 B cyT-
78

Bbinauy KopMa [l OCETPOBbLIX, KaK MPaBUIIO, OCYLUIECTBIIS-
10T Bpy4Hy!0. OHAKO MOXKHO C YCIEXOM HCMONB30BATh KOPMOpA3-
ATYUK C MPOrpaMMHBIM 0DecreyeHUeM, apalieNlbHO KOHTPOIUpY's
noTpe0IIeHke BEIIAHHOTO KOpMa.

[U1a oceTpoBblX b0 XapakTepHbl BBICOKHME TOKA3aTeNn
TpaHc(hopMaLMK KOpMa B MPOAYKLMIO. 3aTPaThl OCETPOBBIX U (ope-
/eBBIX KOMOMKOPMOB COCTABMSIIOT: TS MOJIoiM (Maccodt o 3 1) Ha |
Kr npupocTa macchl 1,8 kr, ans ceronetkor 2,0-2,5, s ABYXJIETKOB
3,0-3,5, nns Tpéxnetkor 4,0-4,5 r [17].
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2.2 OxuciieHne JUIHAOB M POJIb AHTHOKCHIAHTOB B
MATAHMHA PbI0

JIoCTIDKEHMA BRICOKHX IOKa3aTenei B peiboBOACTBE HE0OX0-
JAUMO MMETh pa3HOOOpa3Hble BEICOKOKAYECTBEHHBIE KOpMa U paLiyo-
HaIPHO MX HCNONb30BaTh. ONHAKO COBpPEeMEHHBIE MPOMBIIUIEHHbIE
cnocoObl nepepaboTKy ¥ XpaHeHHs KOpPMOB He BCeraa o0ecreyrBa-
IOT COXPaHHOCTb MX MUTaTeNbHbIX CBOMCTB. Co BpeMeHeM B KopMax
YCUTUBAIOTCS MPOLIECCHl OKMCIEHUA. PaspylLueHre [MUTaTeNbHbIX Be-
IIeCTB, 0COOEHHO JKUPOpPAaCTBOPUMEIX BUTAMMHOB. Tak, morepu ka-
poTuHa U BUTaMuHa E yepes 5-6 MecsieB XpaHEHUs HEpPEIKo OCTH-
ratot 60-70 %.

B cBA3M C 3TUM, KQYECTBO JIMIMJOB KOpMa ABJIAIOTCSA OJHUM
M3 BOKHEHIIMX MOKa3aTesel 6€30MacHoCTH phIOHBIX KOMOMKOPMOB.

B npouecce NepexHcHOro OKUC/IEHUA JIMMMAOB, B KOpMax
00pa3ylTCAd COCOMHEHMS, MpPeCTaBIAOLIKE OONBLIYIO ONAcHOCTh
A7 00BEeKTOB KYJIBTUBUPOBAHHS, B CHITY HEMpPECKa3yeMOCTH CBOETO
JEeHUCTBHUS, CTIOCOOHOCTH K HAKOIUICHHMIO, MHULMMPOBAHUIO IpOLEC-
cOB 00pa30BaHU TOKCHYECKHUX BELIECTB KOPMOB. 3TO CBA3aHO C BEI-
cokum (1o 35 % B xopMax Juisl LIEHHBIX BHIOB pPbIO) COMEpKaHUEM
JIMITUAOB U MX KAYCCTBEHHBIM COCTABOM, & UMEHHO TMpPUCYTCTBUEM
GOJBIIOrO YMC/A JIETKO OKMC/AEMBIX MOJHOHACKILLEHHBIX YKHUPHBIX
KucIor [8].

AbpamoBa XU, c coasropamu (1981) ycraHOBMIM, 4TO
OKMCJIEHHE JIMIUAOB — 3TO LEMb CIOXKHBIX MOCIE0BATEIBHBIX 1 Ma-
pAJTIENBHBIX Npeobpa3oBaHuit, HIYLIKX ¢ 0Opa30BaHUEM [EPBUYHBIX
MPOMEXYTOYHBIX MPOLYKTOB OKHC/IEHHS, a Ha 6ojee rimybokux cra-
IUSX — BTOpUYHBIX. I MEpBOW rpyrine OTHOCATCS IMAPOIEpeKucH,
obpasyroluecs B pe3ysbTaTe B3aUMOLCHCTBIS HEHACLILLEHHBIX CO-
eIMHEHUH C KMCIOPOAOM. ['MAPONEPEKUCH XapaKTepU3yOTCs BbICO-
KOH aKTMBHOCTBIO M, BCTYmas B [OCJELYIOLUE peakuun, o00pasyroT
LpYIUe MEepPeKUCHBIE COCAMHEHHS, a B AalbHeHLleM — Oosee yCToMH-
YHBBIE BTOPUYHBIC MPOAYKTbI OKUCIEHHS — albACruabl, KETOHBI, OK-
CHUKUCIOTHI [4].

Peakuus pasiuyHbIX BULAOB pblb Ha HELO0OPOKAYECTBEHHOCTh
JKMpa KOpMOB HeofMHakoBa. Panyicas dopens, océrp, locock bosee
HYBCTBUTENEHBl K TMEPEKMCHOMY OKMCIICHHIO JHITMIOB, HeM Kapr,
PLibbl TEPAIOT aKTUBHOCTD, Y HUX OnefHbIe KAOphl. XApAKTEPihiMH
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MpuIHaxams SBAFE0TCH ateMuy, Oendy Rposb TEpMET CHOFOT LKA
PLI0aM AUMOUIHBIH XapakTep.

BoJibLlIoe HAYYHOR M TPAKTHHECKOE HaHEHUE HMSHT [ty
SQPEXTUBHBIX AHTHOKCHIAHTOB [U1% CHUKEHUS ORHCIICHIISE A
Ha Haru B3ruis/L, npeicTasiseT HayUHbIR HHTEpeC U3yHaHue G iy-
BaHOWAa-JIUrMIPOKBEPLETHHA B COCTABE KOMOUKOPMOEB AT OLETi-
BBIX PbIO.

2.3 MatepuaJ B METOAMKA MCC/IEI0BAHMA

OCHOBHAS LieNb UCCIEN0BAHUN — U1 AOCTHXEHUA 3TON 1L
[OCTABJIEHBI CJIENYIOLIUE 3a0aYH:

1) U3yuuth BIMSIHUE aHTHOKCUIAHTA — JUTUIPOKBEpPLIECTHHE
¥ UIMMYHOCTUMYJATOpA apabUHOrajlakTaHa B CTAPTEPHBIX 1 MPOSYK-
LMOHHBIX KOpMaX JUIS OCETPOBBIX PHI0 HA COXPAHHOCTb M MPOIYK-
THBHOCTh MaJIKOB 1 MOJIOZU PhIO.

2) Onpenenuts 3¢ heKTUBHOCTS TPAHCPOPMALIAN IHEPIUH B
MPOTEMHA PaLOHa Ha POCT XXMBON MAcChI TeJa phIb.

3) Usyuuts OMOXUMMYECKME CTaTyC OpraHM3Ma Ha OCHORE
OnpeneneHns OUOXMMHUYECKHX W MOP(ONOTMUECKMX MMOKasaTeneH
KpoBH prIb.

4) OmpenenuTh BIMAHKHE TUTMAPOKBEPLETUHA U apabHHOra-
JIAKTaHa Ha Pa3BUTHE M XUMUYECKUM COCTAB MBILIEYHOH MacChl TeNa
poIO.

B 2015 r. 8 000 «KybaHckue 6uopecypesl» Pecrybinka
Anpres  [loHexykaiickuit  pailoH  Obl1  MpOBEAEH  Hay4dHo-
XO03SCTBEHHBIN OMBIT HA 4 Tpymmax ManbKOB OCETPOBBIX PhbIO MO
2000 mryk. Comepxanue B cagkax pasMepoMm 4 X6 M MPOLOJDKU-
TEJILHOCTH OnbITa cocTaBmial20-140 nueil.

HenocraTok BUTaMHHOB, Makpo- M MUKPO3JIEMEHTOB BOC-
MOJIHSUIM 33 CYET NPEMMKCA U MUHEPATIbHBIX KOPMOB.

OmbIT mpoBeaEH 1Mo cnenyrowelt cxeme (Tabnuua 1).

Masbkn TepBodf rpymmbl MOMYHad KOMOUKOPM (HPMBI
«AKkBay (NONOXKUTEBHBIH KOHTPOB), [ paLMoH Obl chanaHcKpo-
BaH M0 BCEM 3JIEMEHTAM MTUTAHHSL.



Tabnuua 1- CxemMa oneiTa.

r Konuye-
pzn— CTBO phi0 B OcobeHHOCTH KOpMJIEHUS
bl rpymnme
OP (koHTpOJIb) + UMITOPTHBIE KOPMa
l 2000
(upmbl «AxBay (JaHus)
2 2000 OP (kOHTpOJIb)
OP + nuruapoksepuetud (OI'K) B konu-
3 2000 yectBe 50 MI/Kr kopma
OP+I'K 25 mr/kr kopma + 50 mr apa-
4 2000 ounoranakrada (Al') Ha 1 kr kopma

Bropas rpynna (OTpULaTelbHbINA KOHTPOJIb) MOTydana KOM-
6uKopM, cOaIaHCHPOBAHHBIM [0 BCEM 3JIEMEHTaM MUTAaHUs COTTACHO
(hu3roNOrMYECKUM HOpMaM IoTpebHOCTe# (Tabi. 2).

Tpetbs rpymnna noiyyaia panyod 2-0i rpymmsl + aHTHOKCH-
JAHT HOBOT'O [TOKOJIEHUS! U MIAPOKBEPLIETHH B pacyETe
50 mr Ha 1 kr xopm.

Yetp&pras rpymna - koMOukopM 2-0#f rpymmsl + 25 Mr Iu-
FMApOKBepHeTHMHA + 50 MI UMMYHHOCTUMYNATOpA apabMHOTanaKTa-
Ha B pacuére Ha | Kr kopMma.

Bo BpeMs NpOBENEHHUA OIBITA YYUTBHIBATM MPUPOCT JKUBOH
MAcChl, Y4ET KOPMOBOTrO K03 ULIMEHTa, COXPAHHOCTh MAJIBKOB.

Ha ocHoBe mpoBeOEHHBIX HCCIeNOBaHMH pa3paboTaHa pe-
LenTypa CTapTePHOro KOMOMKOpMa JUIl MalbKOB OCETPOBBIX pBID,
KOTOpBIA 10 cBoel 3PEKTUBHOCTH HE NOJDKEH YCTyNaTh 3apydex-
HbIM aHAJIOraM.

B 2017 r. B 000 «Kyb6anckue bropecypchl» 6b11 MpoBeaEH
HaY4HO-XO03AMCTBEHHBIH OMbIT Ha 4 rpynnax MOJIOAM OCETPOBBIX PbIO
CO cpenHel xxuBoH Maccoit 43,8 — 44,1 rpamm, mo 300 wryk.

Prify conepxanu B cagkax pasmepoM 4 x 6 M. [Ipomormxu-
TELHOCTD OMbITa cocTaBmna 180 aueit.



Tabmuua 2- Coctas M MUTATENBHOCT PELENITYpP CTapTEPHBIX KOMOU-
KOPMOB JU15l MaJIbKOB OCETPOBBIX BHOB PbI0

«buoapdext — Océrp» cTapT «broad-
dext
MHrpenueHtsl, % -Océtp»
] 2 3 4 cymep
CTapT
Pasmep rpanyn (kpynka), | 0,3 0,5 0,8 1,0 2,0
MM
PribHas MyKa 50 50 50 50 48
KyKypy3Hbli IMIIOTEH 20 20 20 20 20
JpOXOKH THAPOTU3HBIE 5 5 5 5 5
IlieHnyHas Myka 16 16 16 16 18
PHIOHEIH >K1p 8 8 8 8 8
ITpemuxc «buoaddexrt- 1 1 ] 1 1
Océrp»
B 1 kr xopMa cOiepKUTC:
OO6MmeHHas 3Heprus, 16,1 | 16,1 | 16,1 | 16,1 15,84
M]Dx
ChIporo npoTeuHa, r 565, | 565,0( 565,0 | 565, 546,0
0 0
Ceiporo xupa, T 150, | 150,2| 150,2 | 150, 150
2 2
CrIpoif KIeT4aTKy, T 4,5 45 | 4,5 4.5 13,3
YTeBonoB, r 102 102 | 102 | 102 110,4
Kanpups, r 346 | 34,6 | 34,6 | 34,6 33,3
®ocdopa, r 20,5 | 20,5| 20,5 | 20,5 19,8
Tusuxa, T 302 | 302302 | 302 | 292
MeTunoHHHa+ uuctuHa, r| 19,4 | 19,4 | 19,4 | 19,4 18,84
TpeonuHa, r 20,6 | 20,6 | 20,6 | 20,6 20,0
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HepoctaTok BUTAMHHOB, Makpo- ¥ MUKPOJJIEMEHTOB B KOM-
GUKOpMax BOCTOJHAJIH 3a CYET MPEMHUKCA YU MUHEPATLHBIX KOPMOB.
OnbIT MpoBeaéH Mo cxeme, Mp1BeJEHHOMN B TabuuLe 3.

Tabnuua 3- Cxema oneita, n = 300

['pynmbl OcobeHHOCTU KOpPMJIEHHUS

OP (kOHTpOJIb) + UMIIOPTHBIE KOPMA QUPMBI KAK-
Bay ([lanus)

2 OP (xoHTpOIB)

OP + purunppoxeepuetyid (AT'K) B konuyectre 50
3 MI/KI KopMa

OP+JIT'K 25 mr/kr kopma + 50 Mr apabuHoraax-
4 Tada (Al') Ha 1 xr kopma

Mosnozas 1 rpynmel momydand KOMOUKOPM (QUpPMBL «AKBaY
(TIOJIOXKMTENBHEIA KOHTPONE), TAe panuoH OpUI cbajaHCHpOBaH IO
BCEM BJIEMEHTAM [IUTaHUA.

Bropas rpymnna nonyyana kOMOMKOpM, cOanaHCUpOBaHHBIH
I10 BCEM 3JIEMEHTaM IUTaHUs COINIacHO (PU3HUONIOTMYECKUM HOpMaM
notpebHocTelt (Tadn. 4).

Tpetba rpynmna nosyvana pauyod BTopoi rpymms OP
+ aHTHOKCHIAHT HOBOTO [TOKOJIEHKA AUTUAPOKBEPLIETUH B pacyére
50 mr Ha | KT KOpM.

YeTpEpTas rpymnna - KOMOUKOPM BTOPOM IpyIIel + 25 Mr au-
rHApokBepUeTHa + 50 Mr IMMYHHOCTUMYJIATOpa apabuHOTanaKTa-
Ha B pacyéTe Ha 1 KT KopMa.

Bo Bpems NpoBeeHMs OMbITa YYUTHIBAIM MPUPOCT >KUBOK
Macchl, YYET KOPMOBOTO KO3 GHUIMEHTA, COXPAHHOCTh MAJIbKOB.
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Tabauua 4 - KonnuecTseHHble U KAYECTBEHHbIE XAPAKTEPHCTHY

PCLICTITYP ONBITHOrO NMPOLYKLIMOHHOFO KOPME [UTA MOJIOH GCETpo-
BLIX pbI0

«buo-
«broadhext ~ ekt
WHrpenueHTbl, % Océrpy poct ~Océrpn
DHHAULLY
l 2
Pasmep rpaHy (kpyrnka), MM 2,0 4,0 6,0
PribHas Myka 41 41 33
Kykypy3Hblii ITIOTEH 10 10 12
JpoxoKy ruaponu3Hele 3 5 1,4
[limeHnvHas Myka 16 16 18
CoeBBlil JKMBIX 20 20 10
[IoCOMHEYHBIH KMBIX - - 10
Pri6uit xmup 7,0 7,0 8,6
IIpemuxe «buosddekt - Océrpy 1,0 1,0 1,0
B 1 kr xopma comepxuTes:
Obmennas sueprud, MDx 17,9 17,9 15,82
ChIporo npotenHa, r 511 511 464
CeIporo xupa, r 140,9 140,9 | 150,6
CeIpo#t kJ1eTyaTKH, I 21 21 28,2
Yrieronos, I 120,5 120,5 121
Kanpuys, r 28,7 28,7 24,3
docdopa, r 18,4 18,4 12,8
JIuzuHa, r 28,8 28,8 25,4
MeTHOHHHA + LKUCTHHA, T 16,6 16,6 15,6
TpeonuHa, r 18,5 18,5 17,4




3 PE3YJIbTATBI UICCAEAOBAHUMA U UX OBCYKIEHUE

3.1 OdexkTHBHOCTL BIAHAHHE JHIHIDOKBEPUETHHA K
apabuHOraJaKTAHA B CTAPTEPHBIX KOpMaxX /ISl 0CETPOBBIX PhIG

B xoe OneiTa OBUIO YCTAHOB/IEHO, YTO MaJbKU OCETPOBBIX

pb16 BO BCEX rpyImnax IoKa3ajld BBICOKYHO MHTCHCHBHOCTBL PpOCTa.

CpeaHecyTOuHble MpUpOCcThl Konebamach B uuTeppane 0,204 -
0,246 rpammoB (Ta611. 5).

Tabmuua 5 — [Toka3aTenn MHTEHCHBHOCTH POCTa M BLDKHABAEMOCTH Y
MaJIbKOB OCETPOBBIX prI0 (M £ m)

['pynimsl
IToxazaTenu 1 5 3 1
Macca MaJibKoB phI0
B HayaJie BhIpaLIiBa-
HUS, MT 1200 1150 1230 1200
B 30 muei, r |3,2+0,07 | 2,7+0,1 |3,6+0,3 | 4,1+0,3
60 oueit, r | 11,8+0,2 | 11,5+0,2 (12,5+0,4 | 13,4+0,2
180 nuei, r |38,1+£0,7 | 37,84+0,6 [43,8+0,9 |45,4+1,1
CpensecyTOUHBIH
TPUPOCT 32 OIBIT, T 0,205 0,204 | 0,237 0,246
B % k koHTpomo | 100,0 99,6 115,6 120,0
BrpxuBaemocts, % 73,6 69,1 76,2 89,5
K KOHTpOJIIO, = % - -4,5 +2,6 + 15,9
KopMmoBbie 3aTpaThl, 1,70 1,74 1,51 1,48
Kr/Kr
B % koHTpomo | 100,0 102,4 | 88,91 87,1

IIpumeuanue: P < 0,01

310 BOJHE 00BACHUMO, TaK Kak CTAPTEPHBIE KOpMa BO BCEX
rpynmnax OpUTk cOaNaHCHMPOBAHDI 110 BCEM 3JIEMEHTAM ITUTAHUA.
Jlyuive noka3sarenu 1o npupocTaM U BDKMBAEMOCTH MaJlb-
KOB B MepBoii rpynmne, Ha kopMax Gupmbl «Axea» ([laHus) mo cpas-
HEHHUIO CO BTOPO# rpyNIoi, BUIUMO CBA3aHbI ¢ 10OABKOH -



MMMYHOCTHMYJTUPYIOLLMX [pernapaTos.

Y ManbKkoB TpeTbeH rpyniibl OTMEUYeH D0CTOBEpH Il MPHpocT
skiBoH maceel wid 0,237 r npotue 0,205 r Ha 15,6 % euite, Hewd v
MepBOH# rPyImnbl.

[To-BMAMMOMY, aHTHOKCHAAHT HOBOFO MOKONEHUS — IMI W L-
POKBEPLETHH pa3pyLiaeT pajuKajibl MEPEKUCHbIX COCHUHEHMHE -
POB KOPMOB U yBeJUUHBaeT 3QPEeKTUBHOCTL UCIIONbL30OBAHUS PALIHO-
Ha. Kopma st pel6 OT/IMHAIOTCA BBICOKUM COLEPXKAHHEM KHPOB B
ux coctase. Kpome TOro, B TpETheit IpyINe YBENUUMIIACH BbDKMBAE-
MOCTh MaJIbKOB Ha 2,6 %, COOTBETCTBEHHO. [10 CpaBHEHMIO CO BTO-
poit rpymmoit BBKMBAEMOCTE MAbKOB YBEIMYMach Ha 7,1 %.

Y MajipkoB 4eTBEPTON [PYMIEI, [OE HOMONHHUTENLHO BBEJH
MMMYHOCTHMYNATOpP apabMHOTaJlaKTaHa, YBENUYUIUCh CPEOHECYTO-
yHble pupocTsl Ha 20 % (0,246 r npotus 0,205 r B nepBoi rpyme).
Kpome Toro, pesko MOBBICWIMCH IOKa3aTeNd IO BhDKUBAEMOCTH
MaJbkoB: 89,5 % npotus 73,6 % wmu Ha 15,9 % Bbiue.

[Io cpaBHEHMIO CO BTOpOI rpynmoif aHaNOrM4HbIe TOKa3aTe-
nu 65iM BbILe Ha 29,6 % (89,5 % npotus 69,1 %).

VIHTEHCUBHOCTH POCTa MAJIbKOB OCETPOBBIX PhIO HAXOAMIACK
B NIPAMO# 3aBUCUMOCTH 0T TOTpebnenus kopma. Tak, 3aTpathl KopMa
B IepBo¥ rpynmne coctaBuiy 1,70 kr, a B ueTEpToii rpymnmne -1,43 kr
Ha | Kr npupocTa )XMBOKM Macchl, Wik Ha 12,9 % Hibke.

Taxum obpasom, BKIHOYEHHE B COCTAB CTAPTEPHBIX KOPMOB
IJIA OCETPOBBIX PBIO MUTUAPOKBEPLETHHA U apabUHOTalaKTaHa CIo-
COOCTBOBANIO PE3KOMY MOBBILICHHIO MPOTYKTUBHOCTH MAJILKOB,

3.2 3 PhekTHBHOCTL BJUMAHMSA JUTHAPOKBEPUETHHA H
apa0HHOraIaKTaHa B NPOXYKUHMOHHBIX KOPMaX Il 0CETPOBLIX
pb10

B Xxo1€ Hay4HO-XO3sHCTBEHHOTO SKCHEPUMEHTA BIUIHUE [H-
TMApOKBEepLUETHHA U apafuHOranakTaHa Ha pOCT, pasBUTHE U CO-
XpaHHOCTb MOJIOAM OCETPOBBIX PbId Ha MPOIYKLIMOHHBIX KOPMAX.

B ombITe YCTAHOB/NEHO, YTO MOJOAbL OCETPOBBIX PbIO BO BCEX IpyIl-
max ¥Mesa BbICOKYIO MHTEHCMBHOCTh pocTa. CpeJHECYTOUHbIE MpH-
pOCThI KoJiebanuch B uHTepBaie -3,32 - 4,47 rpammos (Tabn. 6).
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Tabnuua 6 — [Tokazareny MHTEHCUBHOCTH POCTA U 3aTpaT KOpMa Y
monoau pycckoro océrpa (M + m)

[Toxasatenu Tpyrms:
1 2 3 4
XuBasg Macca Monoau
B Hayajie OreiTa 43,8 44,1 43,5 43,9

i 10244, | 90,6+3, | 10745, | 11245,
B 30 guei, r 3 1 6 1
60 pefi, ¢ %74ﬂ:7, 2466, §86:t5, %99i7,
90 muei, r 212i6’ 384+9,0 T29i7’ 35&8’
120 Jef, ;4918’ 471481 274*9’ gous,
150 mueit, 83”7’ 54346,8 273&3, ?9313,
180 e, T 384*9’ 6408 4 31 Ay 349*9’
Cpenecy TouKbH 411 | 332 | 427 | 447

IIPUPOCT 32 ONBIT, I ’ ’ ’ ’

% Kk koHTpOMmO | 123,8 100 128,7 | 134,7
BrpkuBaemocTs, % 94 92 94 96
Kopmogrle 3atparthl,

sriher 2,19 3,12 2,01 1,79
Koaddunument ymm-

TaHHocTH 1o DyneToHy, | 4,10 3,83 4,14 4,3%

%

IIpumeyanue: * - P < 0,001

9710 BroNHE 0OBACHUMO, Tak KaK MPOLYKLMOHHBIE KOpMa BO
BCEX rpynmnax ObuTM cOaNlaHCUPOBaHbI [0 BCEM 3JIEMEHTAM [TUTaHUs.

[To BuouMOMY, TyullKe [10ka3aTesd Mo NpUpOCcTaM U BEDKUBA-
EMOCTH B MMepBOi rpymnmne, Ha kopmax GUpMbl «Akeay ([JaHus) no
CPaBHEHMIO CO BTOPOM TIpymnroi cBs3aHbl ¢ A002BKOM MMMYHOCTH-
MYJIMPYIOLUMX TPEraparToB.

Y Mononu TpeTbei rpymmsl OTMEYEHO NOCTOBEPHOE MOBEKILLC-
HUE CPELHECYTOYHOro MpPUpOCTa >XKMBOH Macchkl pelObl Ha 28,7 %,
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4eM Yy BTOPOH KOHTponbHOH rpyrmsl (4,27 r npotue 3,32 r) (P <
0,01).

[To-BMAMMOMY, OMrMADOKBEPLETHH pa3pyluaeT MepeKkHCHble
COENMHEHNA HKHPOB KOPMA M YBEIMUUBAET 3(P(YEKTUBHOCTD IHEPIHH
kopma. Kpome Toro, B TPETbEH rpyrire yBeaUIMUIach BbKUBAEMOCTh
MOJIOAH Ha 2,2 %, COOTBETCTBEHHO.

Y Mononu 4eTBEPTON TpYNMbL, A€ AOTMONHUTENRHO BREIH
HMMYHOCTHMYATOP apabMHOraNakTad YBENUYUIMCh CPENHECYTOY-
Hele npupocTsl Ha 34,7 % (4,47 r npotuB 3,32 r BO BTOpO# rpyne) u
Ha 4,4 % noBbicunack BebKkKMBaeMocTb pblObl (P < 0,005).

Pacuér K09 PULMEHTA YIMTAHHOCTH OKA3aJcs Camblif BBICO-
Kuit B 4-ii rpynne (4,3). O510 BrosiHe 00BACHHMO, Y4TO B JAHHOI
TPYIIE 0KA3aJIUCh JIyYLlKe I0KA3aTe/M MHTCHCUBHOCTH POCTa PhIOBL.

VIHTEHCHBHOCTb POCTa MOJIOLM PYCCKOTO OCETpa HAXOAUIAch
B TIPAMOJ 3aBMCUMOCTH OT MoTpebneHus kopma. Tak, KOpMOBBIE 3a-
Tpathl BO BTOPOX KOHTPOJILHOM rpynmne coctaBunu 3,12 xr, a B Her-
BEproi rpymmne 1,79 xr Ha | kr npupocTa )KMBOM Macchl, I Ha
42,6 % ke,

Taxum 0OpasoM, BIUIIOYEHUE B COCTAB MPOLYKIMOHHBIX KO-
MOB ISl OCETPOBBIX pbl0 AUIMAPOKBEPLETMHA M apabMHOralaKTaHa
Cr0COOCTBOBANO PE3KOMY MOBBILICHUIO MPOAYKTUBHOCTH M CHIDKe-
HUIO 3aTpaT KOpMa Ha eAMHULYY NPOLYKLIUH,

3.3 I exTHBHOCTL HCIIOAL30BAHHA IHEPrHH U NPOTEH-
HA NPOXYKIMOHHBIX KOPMOB JJIfl PbI0

JUns HOpMasnbHOTO PasBUTHS W pocTa phiObl HY)XAAOTCA B
OnpezenéHHOM Habope MuTaTeNbHbIX BewecTB. [10TpedHOCTh prib B
MUATATENbHBIX BEIIECTBAX PEryJupyeTcs reHeTHdeckd 0o0ycCloBieH-
HbIM YpoBHeM oOMeHa BelecTB. CObanaHCHPOBAHHOE MHTaHWE PbId
ABJIAETCA BXKHBIM (akTOpoM, 00eCrmeqHBalOLMM HX HOPMAbHYIO
JKU3HENEATENbHOCTD M MpaBUIBHbIA 00MEH BelecTs. [1poaHanusy-
pOBaB MOENAEMOCTb KOPMOB M COTMOCTABMB €€ C MPUPOCTOM JKHBOI]
Macchl, ObUIO YCTAHOBNEHO YTO 3aTpaThl KOPMOB Ha | Kr mpupocTa
Macchl pycckoro océTpa ObUTM Ha AOCTATOYHO ONMTUMATEHOM YPOBHE
(Tabm. 7).



Tabnua 7- [oxasaTes UHTEHCUBHOCTH POCT4, 3aTPaT ROPMa, JHep-

¥ # TIPOTCHHA Y PYCCKOro 0cETpa

[TokazaTenu [ pyrms:
2 3

JKiBas Macca perdbl Ha Havano 44| 435 439
olbITa, T
Kusas macca B 180 gHei, r 640 811 849
CpenHecyTOYHBIH NPUPOCT, I 3,32 4,27 | 447
Kopmogoit koadduumeHt
3a Bech MepHof omelTa Ha 1 roi., r 1860 | 1545 1440
Ha | xr npupocTa %UBOH Maccel, kr | 3,12 2,01 1,79
3aTpaThl 3HEPTUM Ha | KT mpUpocTa 5335 | 3437 | 306]
macchl, MJDk ’ ’ ’
% K KOHTPOJIO 100,00 | 64,42 | 57,38
3aTpathsl pOTerHa Ha 1 Kr mpupo- 15912 | 10251 | 912.9
CTa Macchl, T

3HayuTensHbIe KoebaHus KOpMOBOTO KoduLeHTa ObUTH B

MepUOJl OTbITa OTMEYEHBl B OMBITHBIX TpYINax. OTOT MOKAa3aTeNlb
OBUT HIKE BO 2 OTIBITHOM IPYIIIIE MO CpaBHEHHUIO ¢ 31 4 rpynmamu.

KpOMC TOr0 OTMEYCHO AOCTOBEPHOEC ITOBBILICHUE 3(1)CbCKTHB-

HOCTH HCTIONB30BAHHA SHEPrid M MPOTEHHA pallHOHAa B OIBITHBIX
rpymmax.

JaTpaThl KOMOMKOpMa B IEPHOA SKCTIEPUMEHTA Ha TIPUPOCT

| Kr Maccel pycckoro Oc€Tpa COCTABWJIM B KOHTPOJIBHOM rpyrimne
3122 r, B 1o onbITHO# 2013 1, B0 2-0¥ omeITHOI 1789 T, 4yTO NMpea-
CTABJICHO Ha auarpamme (puc. 1).

OBl

Pucynok 1 - KopMoBbIe 3aTpaTsl Ha | KT IpUpOCTa MACChl Phbl-
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ILrPATHL FCPrIM W IIPOTeMHE Ha | KF MPHPOCTRE Macckt pyc-
CKOTO OCETPE OHAN HauMenbmyiMi Bo 2-oft onsirHolt rpynne, &
#anOoARIIIE JETPRTH & ROHTPONILHOM rpyrine.

Tagym 0o06puzoM, BiUTIoYeHHE B KOMOMROPMA RHTHOKCHIHHTE
IOBOTO 1OKOJICHHSA RMTHIPOKBEPUETHHA W HMMMYHHOCTHMY/ISTODE
apabuuoranakTaHa  crioco0CTBOBANIO JOCTOBEPHOMY pa3pylHEHHIO
NEPERUCHLIX COCIUHEHHT SKHPOB M Oosee 3()(peKTUBHOMY KCMONB30-
BRMMIO AMTATE/IbHBIX BELLECTB PALHOHa.

3.4 bruoxEMHYECKHe NOKA3aTeJH B KPOBH H KMMYHHBIH
CTATYC B Opradnusme prib

VccnenoraHde reMaToJIOTMYECKMX TOKa3aTesnel peibbl MMeeT
bonpmoe 3HaueHMe i 0DOCHOBAaHMS alalTALMOHHBIX BO3MOXKHO-
cTell OpraHy3Ma U OLIEHKH YCJIOBHI BBIpALUBAHKS U KOPMIICHHS.

['emaTonoruueckie MokasaTeNnd OOBEKTUBHO OTpaxkaroT (u-
31OJIOFMYECKOe COCTOsHUE phIObL. KpoBb OCETPOBBIX pbl6 COCTABIIAET
B cpeniHeM 4 % OT Macchl Teja, UMEET MACIISIHUCTYIO Ha OIUyIb KOH-
CUCTEHLMIO SPKO KpacHBIN LIBET, COJIOHOBATHIA BKYyC, creuuduye-
CKu# 3anax peidsero xupa, pH 7,2 - 7,5.

Hccnenopanus B 061acTH KOPMIIEHHS poI0 [OKA3aIM, YTO Aa-
YK€ KpaTKOBPEMEHHOE IIOTHOLIEHHOE KOpMiIeHHe 00yCIIaBIIMBaET 3Ha-
YWTEJIbHBIE M3MEHEHHUS B TTOKa3aTelax Kpoy psl0. IIpu ucnonesosa-
HUM COTaHCUPOBAHHBIX KOPMOB IIOJyYarOT ONTHMAIbHBIE TOKa3a-
TEJU.

[IpoBe€HHEbIE UCCIIENOBAHUS [TOKA3alH, YTO BO BCEX TpYII-
ax KOHUEHTpaLUs 3pUTPOLIUTOB K KOHILY OITbITA JOCTOBEPHO ITOBBI-
CHITUCb.

OcobeHHo B rpymmax, rae goDaBneH AUrUOPOKBEPLETHH U
apabuHoranakTaH. M3BeCTHO, YTO SPUTPOLIUTEI B KPOBU PhIObI ABMIS-
JOTCS TIEPEHOCUMKAMM KHCIIOpOAa M IONNEPKUBAIOT KUCIIOTHO-
LLEJIOYHOE PABHOBECHE, BBIONHAIOT (DYHKLHMIO TpPaHCIIOPTHPOBKY
HU3KOMOJIEKYJIPHBIX OPraHUYECKUX COEIMHEHUI.

Bo BTOpo# M TpeThedl rpyrmme AOCTOBEPHO MOBBICHIOCH CO-
Jiep>KaHKe JIEHKOLUTOB, TPOMOOLIMTOB M reMOTTIO0KHA, YTO KOCBEHHO
YKa3bIBaeT O BIIMAHMM JUIHAPOKBEPLETHHA U apabMHOralaKkTaHa Ha
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MOBBILICHUE OOMIMX Creuu(UuecKny UMMYHOCTUMYTUPYIOWMX pe-

axnuit (Tabn. 8).

Tabmvua 8 - Mopdonorudeckue 1 OGHOXUMUUECKUE NTOKA3ATENM KO-

BH Y PYCCKOI0o OCETpa

['pynme!
[TokazaTenu 5 3 4
Spurponmtss, 10 “/n | 0,93+0,01 | 0,9+0,02 | 0,97+0,01
+
Teicomrrs, 10°/1 | 222027 239630 | *15)
9 146,1 + 149,3 +
TpombouwTsl, 10°/n 121,8 £ 4,1 5.3% 4.7
T'emornoduH, r/n 56,45+2.1|658+27*| 66,4 +3,4*
Benok xpoBu, I/n 335+1,2 [39,4+1,7%|38,9+2,1*
AcT, En/n 293+03 |36,7+0,2* | 359+0,1*%
AnT, En/n 25,1+£0,1 | 31,6 £0,3* 302555:
I'roko3a, MMOJIB/J 1,82+0,34 | 1,93 +0,15| 1,9+0,25
XonecrepuH, mmonb/n | 45+045 | 4,703 | 45+0,15
;uﬂe/io““a” ocdatasd, | 51091314 | 216,3+187 | 214,723 4
Kanpuuii, MMosB/ 1,9+0,44 | 2,66+0,43 | 2,71 £0,56
Docdop, MMOJTB/TT 0,86+0,07 | 1,20+ 0,06 | 1,16 0,05

[Ipumeuanue: * - P < 0,01

ConocTaBUB pe3yNbTaThl cojepxanus WOHOB Kanblus (Ca),
docdopa (P) B kpoBH pycckoro océrpa, Oblia YCTaHOBJIEHA pa3HULA
MEXIY UX COOAEpKAaHMEM B Hayasle U KOHLE onblta. KaTHOHHEIH co-
CTaB ChIBOPOTKHM KPOBU Y OCETPOBBIX OIBITHBIX [PYII CYLIECTBEHHO
OTJIM4ANIach OT KA4E€CTBEHHOIO COCTABA KPOBU KOHTPOJILHOM [PYIIII.

M3meneHus OMOXMMHYECKUX TOKa3aTeled CBUIETENLCTBYIOT O
TOM, YTO BBE[CHUE B PALMOH OCETPOB 610GDIaBOHOUIHOIO KOMILIEK-
ca (IMruapoKBepLeTUHa U apabMHOranakTaHa) HE BbI3bIBAET CyLlie-
CTBEHHOTO M3MEHEHUs B 0OMEHE BEeLIECTB phIObL.

Bce u3ydeHHble MokazaTesid HAXOAWIMCh B Mpenenax ¢pusmo-
noruyeckux HopM (ITonamapés C.B. u 1. 2002 r.).
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Hi3BecTHO, YyTO TPOMOOLIMTBI YHACTBYIOT B CBEPTHIBAHUU KPOBU
1 00N1afiaroT (aroUMTapHO! aKTUBHOCTBIO, B HALIMX UCCIIEHOBAHMEX
MX comepxanue ysenuuunock Ha 17,1 — 19,9 % (P < 0,05). Beicokoe
coZiepXkaHue reMoryiobrHa B OMBITHBIX [PYIIIiaX, BOZMOKHO CBAIAHO
c bonee MHTCHCHBHBIM OOMEHOM BELIECTB B opraHusMe pei6. Tak,
CYTOYHbIE [PUPOCTHI PHIOBL, B KOHTPONLHOM MEpBOM Tpyrime cocTa-
BWIK 3,32 T, a B ONBITHRIX — 4,27 ¥ 4,47 T, COOTBETCTBEHHO, WX Ha
28,7 u 34,7 %, Bee.

[IpoaHanu3upoBap NOTYYEHHbIE JAHHBIE, MOXHO OTMETHUTE,
YTO [EeMATONIOTMYECKHE TIOKA3aTe/M Y MOJIOAM PYCCKOro océrpa co-
OTBETCTBOBAIH HOPMAIBHOMY (QU3UOTIOTUUECKOMY COCTOSHHIO.

BuoxuMmyeckue mokasaTeld KpOBU OCETPOR IOKa3bIBAKOT JI0-
CTOBEPHOE YBEJIMUYEHME B IMPOLIECCe POCTA PhIO KOJNMYECTBO OOIIEro
6enka (P <0,01).

M3BectHo, yto AnT 1 AcT sBnsitoTcs Mapkepamu, CBUIETENb-
CTBYIOLMMY O HApYIUEHUSAX M MOBPEXACHUIX MBIIILL, IEYEHH U ApY-
'YX BHYTPEHHUX OPraHoB.

AManu3upys NoTy4YeHHbIE T10Ka3aTeNnl, MOXHO ckasaTh 06 OT-
CYTCTBMM IIATOJIOTMYECKMX NPOLECCOB B meyeHH. OTMeueHo J0CTo-
BEpHOE IOBBILIEHKE cofepxanus nokasatened AnT u AcT Bo 2-oif u
3-ei rpymme (P <0,01).

A.A.IloxpoBckuii cyuTaet, 4To akTUBHOCTE ANT oueHb 4yB-
CTBUTENBHA K Ka4ecTBY Oerka.

B03MO>XHO, HU3KAS aKTHUBHOCTh (DEPMEHTOB IepeaMHUHHpOBa-
HUS Y pBI0 KOHTpONBHOM TpYMIBl CBA32HA C paJUKaIbHBIME Iepe-
KHUCHBIMK COEIUHEHUSIMH XXMPOB KOpMa, KOTOpas MPUBOAMT K CHH-
JKEHMIO OOl MepeBapUMOCTH TTUTATENbHbIX BELIECTB PalOHa, TO
ecTh MposBigeT dhdext neduuura Oenka, B pe3yabTaTe KOTOPOro
3aMeUIIETCS poCT, CHIDKAETCA KOHLEHTpauus benka B opraHax [11].

3.5 Biauanue JurupokBepueTHHA U apa0HHOraJaKTa Ha
(GopMupoBanue U XHMHYECKHI COCTAB MbIIIEYHON MacChl TeJ1a
pbI0

Ocobu pycckoro océtpa 3a NepUoL MPOrHO3UPYEMOro OMbITA
HaOpaJii Maccy B KOHTPOJIBHOM rpynne 784 r, Bo 2-# onmbITHOM (OT-
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puuaTtesbHbiif KoHTpose) 640 r, B TpeThbeit onerHol 811 r, u B 4er-
BEPTOH ONLITHOM - 849 T.

[To oxoHYaHMIO OrbITa 66T IPOBENEH MOpdONOrkHeckull aua-
173 OCETPOB Mo 3 0cobu 3k3eMmApa U3 Kaxaoi rpynmnsl. st yoos
OBUTH HaMepeHO O0TOOpaHbl 0COOM C aHAJIOTMYHOW CpEelHEH KUBOW
Maccoil. JlonyyeHHble JaHHble [OKA3bIBAOT, YTO Macca MbILIEYHOH
TKAHU B KOHTPOJbHOM [pyIIe 0Ka3anach JOCTOBEPHO BBIIIE YEM BO
BTOPO# OMBITHOH rpymmne (oTpuLaTeNbHbIA KOHTPOJb). Briltouenue B
COCTaB paLMOHa 2-OH OMBITHOM TpyTIbl OMOQIaBOHOUIHOIO KOM-
rekca (IMrUIpOKBEpLETHHA U apabuHOrajakTaHa) crioco6CTBOBAIIO
JIOCTOBEPHOMY TIOBBILIEHMIO BRIXOAA MbIEeIHON Tkauu (407,6 T B 3-
eit onbITHOM U 454,6 T B 4-0¥ onbITHOM rpymme mpotu 375,5 ' B
KOHTPONIbHOM 1 235,6 B0 2-ombITHO# rpymme) (Tabir. 9).

Tabnuia 9 - Pe3ynsTaThl pa3nenku TymeK pycckoro océTpa
['pymuisl
KOHTpOJIbHAs| 2 OTIBITHAA|3 ONbITHAsA|4 OMBITHAS
r (%l r |[%| ¢ [%| ©r |[%
Macca sxuBoit pribsl,|784+1,4100| 640+ (100|811+1{100] 849+ {100

[TokazaTenu

r 1,1 0¥ 1,2%*
Macca, r: 119,2+ 11744 121,14  |118,5%
[UIaBHUKOB ¥ ronioeel| 2,3 |15,2( 2,6 (18,4 1,9 [15] 2,3 |14
KoxkHas TKaHb 96,1+ (12,3|192,7+(14,597,2+| 12 |195,3+11,3
1,1 1,6 2,1 1,8
MplineyHoi Tkanu | 375,5+ (47,9[235,6436,9407,6450,31454,6453,6
2,2 1,7 1,9% 2,4%¥%
Xpawesod Tkann | 114,6+ (14,7 117,£(18,3{113,24 14 {109,4412,9
1,9 2,0 2,1 2,4
Buytpennero xupa | 46,3+ |5,9(45,7€|7,2141,1+(5,1{41,0+|4,9
1,3 1,8 1,3* 17
KpoBb, ciu3b, xad-
pbl, TIOJIOCTHAA XUA- | 9,7+ 9,2+ 8,9+ 8,5+
KOCTb 0,5 (L1,I| 0,9 [1,2| 0,6 (0,9 0,7 (0,7
BHyTpeHHux opra- | 22,6+ |2,9(22,3+(3,5(21,9+(2,7(21,7£{2,6
HOB 0,3 0,6 0,1 0,4

Hpnmeqaﬂne:*P <0,05; P <0,01
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Kpome Toro, B OMbITHEIX Fpynnax OTMEYEHO CHMXKEHUE CO-
flepKaH1sA BHYTPEHHErO XMpa M0 CPABHEHHIO C KOHTPOJBHON rpyIl-
no# (5,1 % x 4,9 % npotus 5,9 %, COOTBETCTBEHHO).

JauHble pe3ynbTaThl CBUACTENLCTBYIOT O MOBHILICHUU YOOIi-
HOrO BbIXO/lA PYCCKOro OCETpa, MOMYHaBLIErO B COCTAaBE MPOLYKLIK-
OHHBIX KOPMOB AUTHAPOKBEPLUETHH U apabUHOra1aKTaH.

HccenenoBaHne Macchbl BHYTPEHHUX OpPraHOB KakK B KOHTPOIb-
HOH, TaK ¥ B OIBITHBIX PYNNax He BIABUIM CYIECTBEHHBIX JOCTO-
BEPHBIX OTKIOHEHMH. IJaTonorMii Impu OCMOTpE JKEITyHNOYHO-
KHIIEYHOr0 TpakTa He obHapyseHo. Xemynok Obul JTydiue pa3BuT B
ONBITHBIX rpynmnax. Ero macca B 3-eif ONBITHOM IpyIIie COCTaBUiIa
4,4 r, B 4-oit onpiTHOH rpynme 4,6 r. (Tabn.10).

Tabnuua 10 - Macca BHyTpEHHUX OpraHoB

I'pynme!
KOHTPOJIb | 2 ombiTHAA | 3 onbITHAsA | 4 ONBITHAS
) 0
[Toxazatenu % o % or % %
OT OT
r |mac-| r |[Mac-| T r
Mac Mac
CBI CHI
CEI ChI
Kemymok, r | 4,1+ |0,52| 4,0+ | 0,63 | 4,4t (0,54 4,6+ |0,54
0,5 0,3 0,5 0,3
[TeyeHs, T 4,47+ 10,57 4,23+ 0,66 | 4,56 (0,56 4,74+ (0,56
0,5 0,2 0,7 0,5
Cepaue, T 1,56+ | 0,2 | 1,45£(0,23 | 1,63+ (0,2 1,74+ (0,21
0,2 0,4 0,1 0,3
Kumeynuk, r | 10,4+ | 1,33 [ 10,1+ 1,5810,43£(1,29/10,71+|1,26
0,6 0,3 0,2 0,4
Crivpanbyblii | 1,96+ 1,6+ 1,80+ 1,98+
KJIalaH, I 0,1 [025| 0,1 ]0,31] 0,2 10,22 0,1 10,23

Pesynbrathl pOBEAEHHBIX UCCIEN0BAHNH [TO3BONAOT KOHCTA-
THPOBATh, YTO M3yyaeMble J006aBKK 6UO(IABOHOUAHOrO KOMILIEKCA
(MMruapOKBEpLETHH M apabHHOranakTaH) He OKasald OTpHULIATeNb-
HOTO BJIMSIHMSL HA aHATUTHYECKOE COCTOSHUE BHYTPEHHHX OpraHoB
pBIObI U CIIOCOOCTBOBAIM KX JIyULIEMY PA3BUTHIO.
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Jlns 06ocHOBaHMA 3((EKTUBHOCTH MCIIONB3OBAHUA JAHHBIX
[00aBOK, MPH BbIPALIMBAHMA PYCCKOTO OCETpa B YCIIOBHAX 3aMKHY-
TOTO BOJOCHAOMXEHUS, ObLT U3YUYEH XMMUYECKU COCTAB MbILUEYHOM
TKaHH pbIObI 110 TpH 06pa3ua oT kKaxao# rpymms! (Tab. 11).

Tabnuua 11 — Xumuyeckuit cocTaB abCOMOTHO-CYXOr0 BELIECTBA
MBILLEYHOH TKaHH, %

['pymmsl
[Tokasarenu 2 OIBIT- | 3 OmBIT- | 4 OmBIT-
KOMpOIIbHa Hag Hag Has
Berok 574432 | 58,9434 | 62,0£3,6 | 62,4430
Xup 35,6£2,1 | 33,9426 | 30,6+2,2 | 30,1£2,6"
3ona 7,0£1,6 72£1,3 | 7416 | 7,5%1,7

Hpmeqa}me:' P <0,05; " P <0,01

AHaju3 NOyYEHHBIX Pe3yNbTaTOB XMMHUECKOrO COCTaBa ab-
COJIFOTHO CYXOrO BELIECTBA MbILIEYHON TKAHH PhIOBI 0 OCHOBHBIM
[IOKa3aTeJIAM CBUAETENLCTBYET O MOBBILIEHHOM COAEP)KaHHH Oelka B
TKAHAX PhIOBI ONBITHBIX rpymil. Tak BO 2- 0if OMBITHOH rpyre 6eika
6s110 6oNbIIE HA 2,7 %, B 3 — ombITHOM rpymme Ha 8,1 % u B 4 — ol
OMBITHO# rpymnme Ha 8,8 % 10 cpaBHeHHMIO ¢ KOHTPONBHOMH, C

ofiepXaHue Xupa ObIIO BLICOKUM BO BCEX TpYINaX, HO MpH
3TOM OH OBLT HaubOJBIIMM B KOHTPOJIBHOM rpymre u Gonee, yem Ha
5,1-18,3%, B CpaBHEHHUH C COAEPKAHUEM B TKAHSAX OIBITHBIX TPYIII

Orctofja, MOXXHO CHENaTh BBIBOA, YTO PBIOBI B OIBITHBIX
rpynmnax jyulle YCBauBaIM U HAKATIIMBATM B TeJE [UTATE/bHbIC Be-
[[eCTBA, (DOPMUPYIOLIKE MBILIEYHYIO TKAHb, & UMEHHO aMUHOKHCIIO-
THL.

Ha OCHOBaHMM BBILIEM3IOKEHHOIO YCTAHOBJIEHO, MONOXHU-
TeNbHOE BIUAHHE OMODIABOHOMAHOrO KOMILIEKCA B IPOAYKLIMOHHBIX
KOpMax Ha MHTEHCH(UKALMIO OMOXMMHYECKHX [POLECCOB (hOpMH-
POBAHKSA MbILLIEYHOH MacChl Y pycckoro océTpa.
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3.6 Dxonomuueckad 3pexTHBHOCTL KOPMOB JJIs PO ¢
BKJIIOYEHHMEM JHTHIPOKBEPUCTHHA H apabHHOralaKTana

[loxasaTend 3KOHOMMYECKOM 3(P(EKTUBHOCTU NPUMEHEHHUS
aHTHUKOAryJIAHTA OUTMAPOKBEpLETHHA U MMMYHOCTHUMYJIATOpA apa-
buHoranakrada B KOpMax Jyis OCETPOBBIX PhIO MpeCTaBIEeHb! B Tab-

nuue 12.

Tabmuua 12 - OxoHoMHueckas 3G HEKTUBHOCTE NPUMEHEHMS IUTHL-
POKBEpLIETHHA U apabWMHOranaKkTaHa B KOpMax Ui OCETPOBBIX pbib (B

acyeTe Ha Ipymmy)

['pynnsl
[Toxasatenu ] 7 3 4

Macca xuBoii peIOFI 3a OIBIT, 784 640 | 811 849
r/roi

Baosoii mpupocT )K1BO# Mac- 2352 | 192,0 | 2433 | 254,7
CBI, KT

CroumocTs | Kr HBOM Macchl, 600 | 600 | 600 600
pyb

CroumocTs BasoBOi npomyk- (14112 1152001 145980! 152820
L, py6 0

ChefieHo kopMa Ha 1 rof, kr 1,72 | 2,00 | 1,63 | 1,52
Ob1mue 3aTpaThl KOpMa 3a 516 | 600 | 489 456
OIBIT, KT

Croumocts 1 Kr kopma, py6 112 | 81,4 | 88,6 85,4
Obmas CTOMMOCTE KOPMA 3257707 | 53160 43 25,4| 389824
OTIBIT, PY6

EYPGO“SBOHCTBGHH“C SATPATEL 111200 { 11200 11200 | 11200
[IpubbuIs, PYO 72128 | 50840 | 91456 [102677,60
YpoBseHs pCHTﬂ6CJIbHOCTH 1o 100 i 1268 | 1424
OTHOLWEHHIO K 1-0# rpynne (%)

YpoBeHb peHTabeNnsHOCTH MO

OTHOLIEHHIO KO 2-0ff FpyTine 41,9 | 100 | 179,9 | 202
(%)
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B pe3ynnTate pacyéToB YCTAHOBJIEHO, YTO NpUMEHEHHe. Pa3-
paOOTAHHBIX PELEnTyp KOMOMKOPMOB C MMMYHOCTUMYJIMDYIOLUKM
ACHCTBUEM (OMIMAPOKBEPLETUHA U apabUHOTATAKTAHA) MOBLICKNO
YPOBeHb peHTa0ebHOCTH NMPOM3BOACTBA Ha 26,8 % u 42,4 % 1o
CPaBHEHHUIO C 3apyOENHBIMU KOPMaMH.

[IpumeHenue pa3paboTaHHOH peuenTypsl KOMOMKOPMOR € 10~
OaBfieHUeM [JUTMAPOKBEPLIETHHA CIOCOOCTBOBATIO  IOBBILIEHMUIO
YPOBHS PeHTabeIbHOCTH BbIPALUBAHKS TOBAPHOM MONOMM OCETPO-
BBIX PBIO Ha - 79,9 %, a perentyps! ¢ UCTIOIb30BaHUEM apaOUHOra-
naxtaHa — Ha 102,0 %.
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4 3AKJHOYEHUE

PesynpTaThl MCCIENOBAHMI [O3BOJSAIOT CAENATh CIEAYIOLUKE
BBIBOBI:

1) OnTuMu3auus peLentyp paluyoHOB Ui MAIBKOB OCETPO-
BbIX PbIO MO BCEM IEMEHTaM MUTAHMA CIOCOOCTBOBANO CTAOUIILHO
BLICOKOM MHTEHCHBHOCTM pocTa pei6. PaspaboTaHHble penenTypbl
CTapTepHBIX KOPMOB C J00aBNeHUEM AWTMAPOKBEPLETHHA CIIOCO0-
CTBYET MOBBIIEHHIO HHTEHCUBHOCTH POCTa MaIbKOB phIObI Ha 15,6
%, BKJIIOYEHHE B pPELENTYpbl JOMOJHHMTENbHO apa0MHOranakTaHa
YBEJIMYMBAET CKOPOCTh pocTa MOJIoAU Ha 20 % u €€ BEDKUBAEMOCTS
Ha 15,9 % no cpaBHEHHUIO ¢ MPUMEHEHHEM 3apYOEKHBIX KOPMOB.

2) IlpumeHeHue peLenTyp NPOAYKLMOHHBIX KOPMOB € JO-
6apneHUEM OUTHMAPOKBEPLETHHA U apadMHOranakTaHa crocodcTByeT
JIOCTOBEPHOMY IOBBIILEHMIO pbIOONPOTYKTHBHOCTH Ha 28,7 — 34,7 %
M BBICOKOM BEDKMBaeMOCTH Mooy Ha 4,4 %

(P <0,05).

3) Pa3paboTka 1 UCTIONB30BAHUE PELENTYP MPOLYKLIMOHHBIX
KOPMOB 71l OCETPOBBIX b0 ¢ 100aBleHUEM TUrHAPOKBEpPLETHHA U
apa0yHOraakTaHa Mo3BOJIMIIO CHU3UTE 3aTpaThl 3Hepriy Ha 35,58 —
42,62 % u npotenHa Ha 34,5 — 42,6 % Ha | Kr npupocta X1BOK Mac-
CBl, COOTBETCTBEHHO.

4) JUrkppoKBEpLETUH ¥ apabUHOranakTaH B YCOBEpLUEH-
CTBYIOLIMX peLENnTypax KOMOMKOPMOB CIOCOOCTBYET MOBBILIEHHIO
YpPOBHS reMor001Ha, NEHKOLMTOR U TPOMOOLIMTOB, B KPOBU PHIOEL,
YTO KOCBEHHO YKa3bIBAET Ha MOBBILLIEHHE HECIELUPUIECKOro UMMY-
HUTeTa. BBICOKMH YPOBEHb aKTUBHOCTH (hEPMEHTOB NEpEaMUHUPO-
BaHus (AnT 1 AcT) y pbib OMBITHBIX TPYII CBUAETENLCTBYET O 00-
Jiee BBICOKOH MHTEHCHBHOCTH OMOXMMHMYECKMX MPOLECCOB B Opra-
HU3ME pBIO, YTO TaK e MOATBEPXKHEHO pe3yJbTaTaMé MOpP(OJIOry-
YECKOT0 aHaIM3a ¥ XHMHUYECKHM COCTABOM MBILIEYHON TKAHH PhIOKI:
Ha 5,3 — 6,0 % BhILLE,
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5 IIPEJJIOXEHUE IIPOU3BOJCTRY

JIng MOBBILIEHUS PHIOONPONYKTUBHOCTH ¥ BEDKUBAEMOCTH MO-
JTOIM OCETPOBBIX. PEKOMEHIYEM CIELYIOLIME PELENTypbl KOMOUKOP-
MOB:

1) Ins crapTepHbIX KOPMOB MaJIbKOB OCETPOBBIX PbI0: phiOHas
Myka 500 xr; KyKypy3Hbi# niroTeH — 200 Kr; ApOXOKU TMAPONU3HEIE
— 50 kr; mmeHn4Has Myka — 160 xr; ppiOuit xup —

80 xr; npemuke «buoaddexr-ocetpy - 10 kr Ha 1 TOHHY KopMa.

2) Jlns cTapTepHBIX KOPMOB MaJIbKOB OCETPOBBIX pbIO «UHTEH-
CHBHBIA pocT»: pbibHad Myka — 480 Kr; KYKypy3HBIA IJIFOTEH —
200 xr; gpoxoky runponusHele — SO Kr; MUIeHMYHAsd MyKa —

180 xr; pribuit xup - 8 xr; npemuxc «brospdexr-ocerpy - 10 kr Ha
1 TOHHY KOpMa.

3) Jina pacTywux OCETpOBBIX peI6 - B COCTaBE HA 1 TOHHY

kopMa: pbIOHOH Myku — 410 kr; KykypysHbld riatoteH — 100 kr;
IpPOACKY TUAponusHEe — SO Kr; coeBblif xMbIX — 200 Kr; peibmid xup
— 70 xr; npemukc «buoaddext — oc€Tp» - 10 Kr; NiueHUYHas MyKka —
160 Kkr.
4) JIns 3a0TOYMTENbHOM CTalMM OTKOpMa ((MHHMII): prIOHAt MyKa —
330 kr; KykypysHelil rimoteH — 120 kr; ZpoaoKM TMIOPOJIM3HBIE —
74 kr; coeBbId xMbIX -100 kr; nogconueuHsli xMbix — 100 kr; pel-
6umii xup — 80 kr; mueHnyHas Myka — 180 kr; npemMuKe « bruoaddext
— océtpy - 180 xr.

Jlns craprepHbIX KopMoB pasMep rpadyn 0,3 — 1,0 MM, a ps
HHTEHCKHBHOrO pocta 2,0 MM. [lng pacTyimyx OCETpoBIX phI0 pasmep
rpamyn — 2,0 1 4,0 MM, a 11 GUHULLHBIX — 6,0 MM.

5) C uenpto obecreueHus MMMYHOCTUMYJUPYIOILErO [Aeid-
CTBMS PELENTYpaM CTAapTePHBIX M MPONYKLMOHHBIX KOMOMKOPMOB
IUTS OCETPORBIX PbI0 PEKOMEHIYEM [00aBNATh JUIHAPOKBEPLETHH U
apabHHOrajaKTaH B KOJMYECTBE 5 I Ha | Kr npeMuKca.
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