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KOHIENIUA COBPEMEHHOU TEXHOJIOI'MU NIEPEPABOTKHU
BECHIOACTHUJIOYHOI'O HABO3A
I1. A. CmupHoB, E. II. Anekcees, M. I1. Cmupnos, B. II. Eropos, T. H. Baruzos

Pedepar. AHanu3 crnoco0OB yTHJIM3AIMU TTOOOYHBIX MPOAYKTOB >KUBOTHOBOJCTBA O3B OJHII
COCTaBUTH TEPCIEKTHBHYIO KOHLEINIWIO YCKOPEHHOH TEXHOJOTHH IepepaboTKu OeCroiCTHIOUHOTO
HaBo3za (BITH) B cocraBe opranomunepainsHOi cMecu (OMC). OcHOBOW KOHLITIIMY SIBIISIETCS pa3iesie-
HUE XUAKoH u TBeploi ¢pakumii BITH yxe B KOpOBHHKE M, COOTBETCTBEHHO, TIOCIEIYIOIIEH pa3ielb-
HOM mepepaboTke, o0e33apaKMBaHUM W BHECEHWH (pakiuid. [Ipy 3TOM y4WTHIBaeTCsl CTEPUIBHOCTH
KUIKOW (DpakKLiK, IOATOMY JIOIycKaeTcs e€ BHeceHne Oe3 o0e33apaxkuBaHus U nepepaborku. TBepaas
(pakus MPOXOAMT MOCIIEOBATEIBHO 00e33apaKHBaHKe, TIepeMElIBaHUEe HAMTOITHUTEISIMHU, MUKPOdJIie-
MEHTaMH M BOCCTAHOBHTEJISIMH pazjiararoniell GepMeHTHOH cpejibl, YaCTUYHO pa3pyLIeHHOH npu o0e3-
3apakuBaHUM (YCKOPHUTEIH Pa3JIoKeHHs HaBo3a). Jlomyckaercs pasxkmwkenrne OMC xunkoi dpakiueit
BITH ans ymydmieHus nepeMenieHus 10 KOMMYHUKAIMSIM MallliH U pacnperneneHus B nmouse. [Ipeasa-
pUTEIbHBIE HCCIIEAOBAaHUS TOKa3ajdl HepaBHOMEpHOCTh pasnokeHus OMC B cepoil JiecHOH mouBe
BCJIE/ICTBHE HEOJHOPOJHOCTH CMEIIMBAHMS, UCXO/ M3 YEro, aBTOPhl OTMEYAIOT BAKHOCTh YKa3aHHOW
oneparuu. OHAKO I IPOEKTUPOBAHUS M pa3padOTKM TaKMX MHOTOKOMITOHEHTHBIX cMecuTeneit BITH
C HAIIOJIHUTCIIAIMU U APYT'UMHU KOMIIOHECHTAMH HEAOCTATOYHO I/IH(l)OpMa[H/II/I B OTKPBITOM JOCTYIIC 06
UCXOAHBIX (pU3MKO-MexaHH4YecKux napamerpax cocrasistonmx OMC. Tloatomy 1esnbio MmpeacTaBlieH-
HOT'O UCCIIEZIOBaHuUs SIBJSIETCS TOCIeioBaTeNbHas pa3paborka koHuenuuu yrunusaimu BITH B cocrae
OMC, MeToAuK MONy4eHHs MCXOJIHBIX AaHHBIX KOMIIOHEHTOB Ul MPaKTHYECKOH pa3paboTKy MalliH
JUISl CMEIIMBaHUs M BHECEHHUS pa3IM4HbIX (OopM HaBo3a. TakuMm 0Opa3oM MONYy4eHbI OCHOBHBIE HCXOJI-
HbIE JTAHHBIE COCTABIISIOIINX: - 00BEMHON Macchl (MscokocTHOi myku (MKM) - 547,2; BITH — 1051;
yckopureneii pasnokenus «Bionex Anima» - 703; «YTHIAK A1 MOACTHIKKY - 585 KI/M); - pasMepsl
YaCTHUI] TIPU JIETHEM KOpMIICHHHM (ITMHA-mupuHa-Tonmuna) (3...4)-1,0-1,0 MM, npu 3uMHEM Kopmile-
Huu — (4...5)-2,1-2,1 mm; - copepxanue xxunkor ¢ppakuun B MKM — 4,61%; topde — 10,10%; TBepnoii
¢paxuuu BITH — 16,44%; - - yron BuyTpenHero tpeans MKM — 38,4°; topga — 37,18°; - koadpdurment
tpeHust Topd-Panepa — 0,969; Topd-crans — 1,09; MKM —danepa 1,02 u npyrue.

KnroueBble cioBa: Ononoruszanus, IuBepcuuKamnus, OeCIOACTUIOYHBI I HABO3, pa3lelbHbI i
cOop HaBo3a, mepepaboTKa HaBo3a.

Beenenne. CeromHs nIpou3BOACTBO OpraHU-  HOPOIZHOTO M COPTOBOTO Pa3sHOOOpas3Ms BeleT K
YECKOW MPOAYKLUHU CTajJ0 IPU3HAHHBIM MHUPO- COKPAILEHUI0 BO3MO)XHOCTEHN OITOCPOYHONU [H-
BbIM TPEHIOM AarpapHOil 3KOHOMHMKHM BEIYLIUX Bepcu(UKaIMK CebCKOro X03siicTBay. Heyknon-
rocynapcts [1]. Eciu HeckombKo JieT Ha3ajd MpHU-  HOE CHIDKEHHE TEMIIOB pOCTa YPOXAHHOCTH H
OpPUTETOM OBLIO MAaKCUMAaJIbHOE MOJIYYEHHE NMPHU-  NPOLYKTUBHOCTH B CENILCKOM XO3SHCTBE TpeOyeT
ObUTH C KaXXIOro rekrapa IUIOMAaad, TeM CaMblM  IIMPOKOI'O BHEAPEHUS HOBBIX TEXHOJIOTMYECKUX
HaKOPMUTb MaKCHMaJIbHOE KOJIMYECTBO  penleHHi (OMOTEXHONIOTMH, TOYHOE CelIbCKOe
HaceNeHus, Tenepb oOpaTWiIM BHHUMAaHUE Ha KO-  XO34HCTBO, poOOTH3aLMs, KOMIIO3HLMOHHBIE
CUCTEMBI, 3/I0POBbE HACEJICHUs M pa3BUTHE  yNOOpEHMs, HMHTETpUpOBaHHas OWoO3alluTa, pe-
CEIbCKUX TEPPUTOPHH. Cypcod(pPEeKTUBHOE JIOKAIBHOE CENbCKOE XO3sIH-

Pa3BuBas opraHMyeckoe CelbCKOe X0351CTBO, CTBO U T.J.). MHOTrHe MCCIeNOoBaTeIN arpapHOro
Poccus pemaer Te ke 3KOJNOTMYECKHE, COLMAIb-  CEKTOpa AMBEPCH(MKAINIO CBA3BIBAIOT, MPEXKIE
HBIE U SKOHOMUYECKHE NPOOJIEMBI CENbCKUX TEP-  BCEro, C HCKYCCTBEHHBIM HHTEIUIEKTOM. bes-
putopuii. Ilo cBoel CyHmIHOCTH OpPraHUYECKOE YCIIOBHO, HCKYCCTBEHHBIH HHTEIUIEKT B COBpE-
CETbCKOE XO3SICTBO SBIAETCS INPOM3BOACTBEH-  MEHHOM MHpPE 3aHMMAeT OHO W3 BEAYIIHUX MECT,

HOM CHUCTEMOW, MOANEPKUBAIOLIEH 300pPOBbE HO 3TO BCETO JHIIb IPOrpaMMHOE OOecIiedeHne
M0YB, 3KOCHUCTeM U Jiofedl. OHO He WCMONB3yeT  BCEro aBTOMATH3MPOBAHHOTO TEXHOJIOIMYECKOTO

HEBO300HOBIISIEMBIE PECYPCHl B BUAEC MUHEPAb- mporecca. [ Hero cHadama HEOOXOIHMO CO-
HBIX yHOOpEHMiA, MECTUIMIOB, a OIMpaeTcsa Ha 31aTh OCHOBY, TO €CTh CaMy TEXHOJOTHIO, IIO-
OMO9KOIOTHIECKHE TPOIECCH, arpoTeXHOJIOTHH, CKOITBKY TIOTIBITKH aBTOMATH3UPOBATh TPaIUIIH-
WCTIONB30BaHUE TONHKO OPTraHMYECKUX yaoOpe- OHHBIC TEXHOIIOTHH, OCHOBAaHHBIE HA PYIHOM WITH
Huil. OpraHnveckoe CeIhCKoe XO035HCTBO codera- MOTyaBTOMATHYECKOM TPYZAE BechbMa CIIOXKHO,
eT B ce0e MCTOpUYECKHE TPAIWINH, 3a0BITHIC B TIOPOI HEBO3MOKHO.
SMOXY MHTEHCUBHOTO 3eMJIEMIENHsI, KOTOPOe TpH- Ilensio mcciienoBaHMA SIBIIICTCSA TOCIIEIOBA-
BEJO K MOCTETIEHHOMY CHIDKCHHIO IUTONOPOIUSL TeNbHas pa3paboTka KOHIICTIINN YTHIH3AIHN
nouBkl. Teneps pemaercs 3ajaya Mo €ero BoccTa- BITH B cocraBe OMC, MeTOAWK TONXYYCHHUS
HOBIICHMIO ¥ BCEH OKpyXKawmeld cpemsl WCXONHBIX JTAHHBIX IS MPaKTHYECKON pa3pabot-
B menoM [2, 3]. K{ MAaIlliH JJIS CMEIIMBAaHUS U BHECEHHS KOMIIO-
B  «lIlporrosze HayuHO-TexHONMOrmyeckoro  HeHToB OMC: oOBbeMHO#H Macchl, K03 ¢HUIneH-
Pa3BUTHS arpoONpPOMEBIIIICHHOr0 KoMIuiekca Poc- TOB  BHYTPEHHETO ¥  BHEIIHETO  TPCHUA,
cuiickoii ®enepanmu Ha mepuox a0 2030 ro-  pa3mepoB UacTHI TBEpIOM (pakumm HaBo3a,

Ja» [4] OTMCUYCHO «CHHXKCHHEC CCTCCTBCHHOI'O COACPIKaHUA BJIaru.
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Ycnosusi, matepuanst u Metoabl. OObek-
THBHAS PEAIbHOCTh TaKOBA, YTO, BO-TIEPBBIX, ATI0-
Xa HCIIOIB30BAHMS IOACTHIOYHOIO HaBO3a JUIS
TIOBBILIEHUS TIIOOPOMS TTOUBHI YK€ 3aBepIIaeT-
cs, BCe MepeIOBble X034IiCTBa epexonsaT Ha Oec-
MOACTHJIOYHOE COZIEp)KaHWE JKUBOTHBIX. Bo-
BTOPBIX, pa3paboTaHbl U APPEKTHBHO HCIIONB3Y-
eTcsl TEXHOJIOTH MO HCIOJNB30BAHUIO COJOMBI U
MOJOBBI (TIOTEHIMAIbHAST TOJICTHIIKA), IO KOTO-
POl yKa3aHHBIE TOOOYHBIE MPOAYKTHl pacTeHHE-
BOJCTBAa Cpa3y HU3MENbYaeTCd M PaBHOMEPHO
pas3OpaceiBaeTcs 1o noimo. Eciu BTOpbIM acrek-
TOM Yy Hac OJIaronoly4yHo, TO IIOIYYCHUEM,
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ro BpeMeHH OoybIIMHCTBO X03sticTB BITH mepe-
pabaTbIBaj KOMIIOCTUPOBAaHHEM WM Cpa3y BbI-
BO3WJIM Ha IOJIE U pacrlpenessuid Ha e€ MoBepX-
HOCTH. Takuwe TEeXHONOIMH HE COOTBETCTBYIOT
TpeOOBAaHUSAM CAaHHTAPHOW OC30MACHOCTH, 3arpsi3-
HSIOT OKPY’KaIOIIYIO Cpeny.
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NPE/ICTABIISIETCS  CIIEAYIOasl KOHIIENIHS YCKO-
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OMC (puc. 1).
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Puc.1 — [Ipepnaraemas konuenuus nepepadorku BITH

B ocHoBe npe1oKEHHON TEXHOJIOTHMU — pa3-
nenenue bITH B kopoBHUKE, IOCKOIBKY MBI CUH-
TaeM, YTO MO4Ya >KMBOTHBIX B IIEPBOHAYAIHHOM
BHUJIe CTEpUIIbHA, U HE TpedyeT 00e33apaKuBaHusL.
Iloatomy mnpeanaraercsa €€ cpa3dy €€ BHOCHUTD,
YTOOBI HE CTPOUTH OONBIINE AKKyMYIHPYIOIINE
eMKocTu [5, 6, 7]. XpaneHue KuIkod Qpaxiuu
BO3MOXKHO TOJIBKO B 3MMHEE BpeMs C sHBaps,
KOT/la 3aKpbIBAIOTCS JIBJOM IIOYTH BCE TOPHI Ha
MIOBEPXHOCTH TOYBBI, IO ampenb, Korza Jiex B
Iopax TaeT ¥ OHU OTKpBIBatoTcs (puc. 1).

YacTtb JKUIKOHU bpakiun JaCTUYHO
00e33apakxuBaeTcsd U BHOCHTCS WJIM HAIpPaBIISET-
Csl Ha Pa3KIWKEHHE MOJHOCTHIO MOATOTOBICHHOMN
OMC (puc. 1).

Teepnast ¢pakuus BITH nepemeriaercs B mo-
MEILEHNE PAZIOM KOPOBHHUKOM, I/Ie OHa 00e33apa-
JKMBA€TCsl M BBIIEPKUBAETCS B TE€UEHHE 5-7 Cy-
Tok. Jlanee B BITH moGaBnseTcs HaNOITHHTETH
(Topd, campomnenb, MICOKOCTHAas MyKa W Jp.),
KOMIIOHEHTHl (MHKpPO3JIEMEHTHI) M YCKOPUTEIH
pasmoXeHusT HaBo3a, B 4acTHOcTH «Bionex Ani-
ma» u «YTWiak i noacTuiku». Ilocie 3Toro
moaroroBienHass OMC HampaBisieTcst Ha BHece-
HHUE WU CMEIINBAETCS C KUAKON (pakmment s
yiyamrenus nepeMenieHuss OMC mo KOMMyHHKa-
LUSIM MaIuH.

Cson npasun (CII) mo cTponTensbeTBy XKUBOT-
HOBOJYECKHX MOMEIIECHUH HE TpEe/IoNaraer pas-
JieJIeHUe HaBO3a B KOPOBHUKE, W HCIIOIb30BaHHE
COBPEMEHHBIX MaTeprasioB, 0COOCHHO IIIacTMacC
st storo [8]. MIMEHHO ¢ UCIONBb30BaHHEM
TUTACTMAcC BO3MOXKHO CYIIECTBEHHOE CHIDKECHHE
METaJJIOEMKOCTH, yBEIHYEHHUE pecypca
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000pynOBaHUA M B LIEJIOM, CEOECTOUMOCTH YTHU-
JIU3aluy  TMOOOYHBIX IPOLYKTOB >KHBOTHOBOJ-
crBa. OZHOBpEeMEHHO periaercs mpodiema Kop-
PO3UM METaNIMYECKUX Y3JIOB M JeTalleil obopy-
JIOBaHUSA, U KaK CIEACTBHE — MX NPEXICBPEMEH-
HBIN OTKa3. B wactHOCTH, pa3nenbHeIi cOOp TBEp-
JIOi ¥ KUIKO (ppakumii HaBo3a B KOPOBHHUKE MBI
BUUM MPEHMYIIECTBEHHO C HCIOIb30BaHUEM
MaTepualia mona (CToiina), pa3JeJIeHHBIX KaHAJIOB
JKUJIKOW ¥ TBepIoH (pakiuid, neTajaeid yoopodHo-
ro TpaHcmopTepa u3 mactmacc. Cumraem, 4To
3apa’keHUE KHUIKOH (PpakIMy U MEpPEeHOoC 10 BCe-
My KOPOBHHKY IPOMCXOJWT, B TOM YHCIE, Yepe3
KOJIOHMM TIaTOI€HOB B CJIOE PXKAaBYMHBI, 00pazo-
BaHHOW HAa METAJNIMYECKUX JAETaISIX HaBO3HOTO
TpaHcIopTepa.

Hamm pa6otsr mo cocraBienuto OMC Ha 6aze
KaK JKHIKOW, Tak u TBepror ¢pakmun BITH mms
KaXJIOH KyIbTYPHl OTAEIBHO €T0 MOTPEOHOCTAM
M0 MHUKPORJIEMEHTAaM IOJTHOCTBIO COTJIACYIOTCS C
AHAJIOTUYHBIMA pa00TaMH 110 00OTAIICHHUIO TBEP-
noH (pakmy HaBo3a 3a pyoexxom [9, 10]. Oteue-
CTBEHHBIE Pa3pabOTKH B HACTOSIINI MOMEHT Bpe-
MEHH, B OCHOBHOM, HAaIlPaBJICHbI HA COCTABJICHHE
OMC Ha 6aze xunkux Gpopm HaBo3a.

Kpome TpaanuimoHHOrO KOMITIOCTHPOBAHMS, B
CTpaHE HE pa3BUTHl TEXHOJIOIMH YCKOPEHHOU
nepepabotku BITH B mepernoii. Hanpumep, Ha
PBIHKE TPUCYTCTBYIOT DPAa3JIUYHBIE YCKOPUTEIH
Pa3oKeHNsT KaK >KUIKUX, MONTYKHIKHX U TBEp-
61X (opM HaBo3a. COOTBETCTBEHHO, CYIIECTBY-
JOT YCKOPUTENH Pa3IOKEHHs MOACTHIOYHOTO H
Oecrioncrmiognoro Hao3a [11, 12, 13]. Ho namu
HE YCTAaHOBJCHO WX MIMPOKOE HCIIOIb30BaHHE
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Ha TIPOU3BO/ICTBE.

Msl cuuTaeM, YTO HPOIECC MCKYCCTBEHHOTO
o0e33apakKuBaHuUs BI€UYET YHHUYTOXEHUE HE TOJb-
KO BPEIHBIX ITaTOr€HHBIX OPTaHW3MOB, HO H IIO-
ne3Hoi MuUKpoduiopsl. Tarke B JIydmieM ciydae
3aTOPMa)KMBAET HHTEHCUBHOCTH PabOTHI pepMeH-
TOB, B XYyALIEM — pa3pyllaeT HEroCPEACTBEHHO
ydacTByIOIMX B paszioxeHun cexxero BITH. K
COXKAJIEHHIO, JAETAJIbHOE U3yYEHHE ITOT0 BAXKHOT'O
(akTopa HaMU He OOHApY)KEHO Kak B 3apyOex-
HOM, TaKk U B OTE€UYECTBEHHOH nuTepaType. Takum
o0pa3om, nocie 00e33apakuBaHusl JII0OOOTro HaBO-
3a W sl pa3sioKeHHs PUIETCS BOCCTAHABINBATD
Tose3Hyto Mukpodguopy [14].

B kavectBe HamonHMTENS W IS BOCCTa-
HOBJIGHUsI TIOCie Tporecca o0e33apaKMBaHMs
BIIH d¢epmeHTHON M mNHTATENBHOH CpEIbl MBI
npeiaraeM BBecTH B coctaB OMC MmsicokocT-
Hyto (MKM), pbliOHYI0O MyKy WIH HX IpPOH3-
BOJHBIX MPOJYKTOB. Bo-MepBbIX, NMpHU H3TOTOB-
neann MKM mpoHCXOAWUT MOJTHOE BBICOKOTEM-
neparypHoe o00e33apaXuBaHue, PbIOHAs MyKa B
CYIIHOCTH HE paclojlaraeT BpEeAHBIMU IIaTore-
HamH. Bo-BTOpBIX, B cocTaBe yKa3aHHBIX IPO-
JYKTOB COJIEPXKATCsl JKUPbl M OENKH — OCHOB-
HbIE DHEPreTUUECKHE CPEeICTBa JUIi MHUKPOQIIO-
pel. B Xome momneBBIX IMOAJIEMEHTHBIX HCCIEN0-
Bannii MKM wu ppiOHass Myka Obutn HamOosee
MIPUBJICKATEIbHBIMU Il OECIIO3BOHOYHBIX MPH-
POOHBIX pasjaraTesiell HaBo3a — JIOXKIEBBIX
YyepBel: yBelMueHHe KoJIM4YecTBa o0coleil Ha
npoby mo 23%. B Tpereux, B cBOoeM cocTaBe
MKM conepxutr or 12 no 17%, peiOHON My-
ke — nm0 4% ¢ocdopa, YTO KaueCTBEHHO

ynyqmaer OMC. YuutbBas ykazaHHOE coIep-
MIPOU3BOIUTCS

KaHHe, mepepacyer  J03bI

koMmioHeHTa B OMC.

HWccrmenoBanus TPOBEACHH HAa TEPPUTOPHH
3A0 «IIporpeccy YebOokcapckoro MYHHIH-
nanpHOoro okpyra (MO) UYysamickoit Pecry6-
JUKU W PACHONOKECHHBIX PSIOM CEIbCKHX IOCEe-
nenusix (JIIIX). OcHOBHOW THI TOYB yKa3aHHOT'O
paiioHa —CBeTJI0-cephie JiecHbIe. [lo MexaHmue-
CKOMY COCTaBy 3TH TOYBBI TSDKEIO-, CpEIHE-,
nerkocyrinuaucThie. OOBEeMHAs Macca MaxOTHOTO
ciosi B cpeaneMm coctasisier 1,2140,5 r/eM?, K
TPaHUIIC TMOIIAXOTHOTO CJIOS YBEIHYUBACTCS
mo 1,45 r/em®.  VYaenpbHas —macca paBHa
2,41-2,54 r/cm®. O6LIasi CKBaXHOCTb MAXOTHOTO
cnost coctaBnsieT 48-52%, ymeHbIIasch K MOAMA-
XOTHOMY TOpu30HTY 10 39-44%. Bononponuiae-
MOCTh CBETJIO-CEPBIX JICCHBIX IOYB COCTABIISCT B
cpeaaeM 0,7 Mm/MuH. [laHHBIE arpOXUMHYCCKHUX
MoKaszateieldl CBHICTEIBCTBYIOT O TOM, YTO B
MAaXOTHOM  CJIOC  COJACPXKHUTCI: Tymyca —
2,3...2,5%; MOTJIOIICHHBIX ~ OCHOBAaHMH — —
30,6...39,8 mr-skB. Ha 100 T MOYBEI; MOABMIKHBIX
¢docharoB — 24,1...42,0 Mr; oOMEHHOI'O Kalus —
14,8 mr Ha 100 r mouBkl. Peakiusi cpenpl — cna-
ookucnas. [To cpaBuenuto ¢ 2005 romom ycra-
HoBleHO cHmwkeHue Ha 0,2-0,4% rymyca, a
peakusi MoYBbl C HEHTpaJbHOW TpaHC(HOPMHPO-
BaJach B CIIA0OKHCIIYIO.

B xome mpenBapuTenbHBIX HCCIENOBaHUIM
no BueceHnto OMC B TBepmoil ¢opme u Bu-
3yalbHOM OLIEHKE €€ pa3oKeHUs BbIsBIEHA
HEPaBHOMEPHOCTh B TpaHchopMalyu B oOpra-
HUYeCcKoe BellecTBO. Ha mouBeHHBIX pa3spesax
ObUI0O  OOHApYKEHO O04YaroBoe IMPHCYTCTBHE
HEpaszNOXKUBIIUXCS KpymHbIX dyactun OMC
(puc. 2), HA OCHOBAaHHMH YEr0 MBI PE3IOMHPYEM
Ba)KHOCTb OJIHOPOJHOI'O CMEIIUBAHUSL.

EV' S

r)

Puc. 2 — Pe3ynpTaThl HOBTOPHBIX OITBITOB 0 YCKOPEHHOMY pasiokenuto cmecu 85%bBITH+15%MKM

(o comepxkanmro obmiero ¢pocdopa): a) 3akmanka 29.05.24 r.; 0) Beremka 14.07.24 1.; B) u T) pa3pe3sl

00pas310B, CMEIIAHHOTO MUKCEPOM (IIOIHOCTHIO PA3NIOKUBIINIICA), M CMEIIAHHOTO BPYYHYIO C 04aroM
HE pa3JIOKMBILICHCS CMeCH (CTpeiKa)
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Kpome moaroroBkn (cmemmBanuss) OMC
BPYUYHYIO, HAMH TaKke ObLT IIPOBEIEH 3aMeC KOM-
noHeHToB OMC MamuHHBEIM CHOCOOOM — 3JIeK-
TPUIECKOW JPENbIO C HACAAKOW ISl CMEIIMBAHMS
LIEMEHTHOT'0 PacTBOpa B BHJE BHHTOBOH CIIMpaN
1 OBITOBBIM KyXOHHBIM MHKcepoM. Hawmrydmiee
CMEIIMBaHKUE TOKAa3aJI0 IPUMEHEHHE KYXOHHOI'O
MHKCepa, Xy/llee — Bpy4IHYIO JIONaTkoi. B cBszn
C 9TUM, OBUIM BBLAENEHBI TPHU TIPYNIbBI pabodnx
OpraHOB CMECHUTEINEH:

1) cmemmBaHue TpyObIM paboO4YMM OpraHOM
(JomaTkoi) ¢ OCHOBHOH 3amaucii pasnelieHHs
BHocuMoro komnoHeHta (MKM) Ha kpymnHbie
YacTH M Pa3HECeHUs] MX MO 00bEMY OCHOBHOI'O
komrioneHra (BITH);

2) cMmemMBaHUE TOCPEICTBOM JIPENH CO CIHU-
paJIbHOM HAcajgKoi pas3zenser KpYyIHbIE YacTH
MKM Ha Gonee MeNKue; MPU MPOAOIKUTEIBHOM
CMEIIMBAaHUM JIOCTUTAETCS CPEJHEE COCTOSHHE
OIIHOPOJIHOCTH CMECH; METOJ IIPUTOJICH ISl CMe-
mmBanuss BITH B maneix o0bemax (Hampumep,
npu exenHeBHoW nepepadborke BITH na nuunom
MOZICOOHOM HJIH (DEPMEPCKOM XO03SIHCTRE);

Kitfort

Maxcmmym 5 «

a)

3) cmenmBaHHWE KyXOHHBIM MHKCEPOM T03BO-
JsieT OBICTPO JOCTHUYh COCTOSHHS OIZHOPOIHOU
CMECH, HO 3TOT HWHCTPYMEHT IPHUTOMIEH TOJHKO
Juisl 1a00paTOpHBIX HMCHBITAHUH; TIpH OONBIINX
o0bemax repepaboTKi paBHOMEPHOE pacrpere-
neane MKM 1o o0beMy OCHOBHOT'O KOMIIOHEHTa
(BITH) TpyaHO obecrieyuTh.

B ocHOoBe Hammx UCCIEIOBAaHUM JIEKUT
npennonoxenne, yto OMC MHOrOKOMIOHEHT-
Hasi CMeCh, U €€ KauecTBO CYIIECTBEHHO 3aBH-
CUT OT KOHCTPYKIIMHM CMECHTENsI W BHYTpPEH-
HUX (aKTOpoB €€ KOMIIOHEHTOB. BakHO# xa-
paktepuctukoi kommoHeHToB OMC sBisieTcs
ux oOwbeMHas Macca. [l ee onpeneneHus
ObUTM  WCIIONB30BaHBI  JJICKTPOHHBIE  BECHI
Kitfort KT-803-6 u TapupoBaHHBIE CTEKIISHHBIC
cTakassI (puc. 3).

TexHUYeCKHE XapaKTePUCTHKU DJIEKTPOHHBIX
BecoB Kitfort KT-803-6:

—MHMHUMAaJbHBINA n3Mepsiemas macca — 1,0 r;

—MakcUMallbHas u3Mepsiemast macca — 5,0 kr;

—€IUHUIA [IKAJIbl U3MepeHusl (MOrPEIIHOCTb)
—-1,0r.

Puc. 3 — Ipubopsr mis onpeneneHns 00beMHOH Macchl KoMtoHeHTOB OMC: TapupOBaHHBIIN CTEKIISTH-
HBII cTakaH u AnekTponnsie Bechl Kitfort KT-803-6

W3BecTHO, 4TO Ha Ka4yecTBO CMEIINBAHMS Pa3-
JUYHBIX KOMIIOHEHTOB CYIIECTBEHHOE BIHSHHE
OKa3bIBalOT WX (hOpMa, a TaKXKE pa3Mephl JHC-
TIEPCHBIX YacTHll. JJaHHOE yTBEep)KIEeHUE CpaBe-
JIUBO, B TOM uuciie U B oTHomenuu bITH paznuu-
HBIX JIOMAITHAX )XUBOTHBIX. Harmpumep, cormacHo
uccnenoBanmsiM Douglas W. Hamilton [15], pas-
MepbI TBEP/BIX YaCTHIl CBUHOTO HABO3a HAXOJT-
Csl B TIPSIMOM 3aBHCHMOCTH OT pa3MepOB TOHKOCTH
pa3Molia KOHIEHTPUPOBAHHOT'O KOpMa: KPYITHBIE
YacTHIBl KOHIICHTPUPOBAHHOTO KopMma (Ipexie
BCEr0, pPa3MOJIOTOr0 3€pHa) HEAOCTaTOYHO Hepe-
pabaThIBAIOTCS KETYIOYHO-KHIIEYHBIM TPaKTOM
CBHHEH. AHAJIOTMYHO BBISABICHO HaJM4YHE IIpe-
MMYIIECTBEHHO KPYNHBIX YacTHIl Pa3MOJIOTHIX
3epeH KYKypy3bl, KOTOpBIE Ipeo0iafaloT B
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KOHIICHTPUPOBAHHOM KOPME OTKOPMOYHOI'O KH-
BOTHOBOJICTBA 3aMaJHbIX CTpaH. Pa3Mepbl Takux
yacTur orpaHmduBaioTcs 3380 MKM, B cpemHEM
cocraBmsaror 2000 mxm. El-Nagar D. u Moham-
med R. [16] ¢ menpro ycTaHOBICHHS COCTaBa MPO-
CEeMBAJIM HABO3 KPYIHOI'O POraToro CKOTa Ha TpU
tdpakmun 4,76-2,0 mm (CM1), 2,0-0,8 mm (CM2),
0,8-0,4 mm (CM3). ITo Crop6y U. U. [17] B cBH-
HOM HaBO3¢ MPH KOHIICHTPATHOM THIIE KOpMIIe-
aust ¥ B HaBo3e KPC nHaxomurcs 6onee 50% uqa-
cturl pazmepom 10 0,5 MM. ABTOp TMIpeIIoNaraer,
YTO 3TO CBSI3aHO C TEM, YTO IMPUTOTOBIICHHE KOP-
Ma OCYIIECTBISUIOCH OMHUM M TEM K€ W3MEIbUH-
TeneM. B To ke Bpems ais 00OMX paccCMOTPEH-
HBIX CIy4acB BbIABICHO okono 30% dwactui pas-
mepom ot 3,0 mo 10,0 mm. HccnenoBanusim
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HypneioaeBa C. JI. u coaBTopoB [18] mokazamu
Hanuuue B HaBo3ze KPC nmo 45% wactui pazme-
poM Gomee 0,25 MM, a B CBUHOM HABO3€ YaCTHII
pasmepom 6omee 1,0 MM — okomo 42%. OTMmeTnM,
4yT0 (hopMa u pa3mepsl yactuil BITH ompeneneHbr
aBTOpaMH pPa3MBIBAHHEM €ro YHUCTOH BOMOH C
nocienyromniei guibTpamueii Ha cure. [IpuseneH-
HbIC TApaMeTPhl YaCTHI[ SIBIISIOTCS HCXOIHBIM
KPUTEPHUEM JUIA MPOCTOr0 Pas3zieicHUs KUIKOU U
TBEpAOH (pakiyii HaBO3a, HANpUMeEp, Ha CHTE.
JlabopaTopHBIe HCCIIEIOBAHUS ITOKA3aJIH,

4qTo

CMEIINBAaHNE OAWHAKOBBIX 10 pa3Mepy U 00BEeM-
HoOM Macce koMnoHeHToB OMC nocturaercs nayd-
1masi OAHOPOJHOCTh CMECH, CIIEIOBATENBHO, YCKO-
penHoe pasnoxenrne OMC.

BrnakHOCTP MCXOIHBIX KOMIIOHEHTOB HMMEET
CYIIIECTBEHHOE 3HAUCHUE TIPH CMEIINBAHUM TBEP-
JIOM BHUJIE, TaK KaK H3MEHSIOTCS aJre3MOHHbIC
cpoiictBa BIIH u ero komnonenTos. B mpaxruue-
CKMX HCCIIEJIOBAaHMSIX HaMH OBbLI HMCIOJIB30BaH
npuOop Ul ONpeeNieHNs] OTHOCUTEIbHON BIIax-
Hoctt OHAUS MB-25 (puc. 4).

Puc. 4 — O6mmit Bux mpubopa 1uis ornpeneneHns oTHocuTensHoi BiaxkHoctu OHAUS MB-25

Texuuaeckue OHAUS
MB-25:
JUCIUIEH: [OKa3aHWE IWHAMHUKH CYLIKH
U OTpaXXEHHE COICPXKAHUA BJIard M CYXOro
BEILECTBAa B IIPOLICHTAX;
PEXHM  DKCIUTyaTaluH
MeICHHHY;
— JMama3oH pabo4yMx TemIeparyp: or +5
mo +40°C;
OTHOCHUTEIIbHAsI BIIQ)KHOCTH BO3yXa: OT
15 mo 80% mpu 30°C;
BpeMs TMporpeBa He MeHee |5 wMuH
TocJie TOAKIIOUYEHH TMpHOOpa K ceTw;
MapamMeTpel  JIIEKTPHIECKOTO
200-240 B, 3,0 A, 50/60 I'm.
Crenyer OTMETHTb, 4YTO JUIA ONpEeTeHUs

XapaKTEPUCTUKU

TOJIBKO B TIIO-

IIUTaHUuA

KOHCTPYKTUBHBIX apaMeTpoB CMECHTEIIS
s npurotoBieHnss ~OMC  HeEoOXOIUMBI
peampHBIE  KOX(PQHUIMEHTH  BHEIIHETO U

BHYTPEHHETO TpPEHMsI €€ TBEPAbIX KOMIIOHEH-
TOB. B CBs3M ¢ 3THUM, HaMU OBUIM TOCTPOCHBI
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9KCIIEPUMEHTAJIbHBIE YCTAHOBKH JUIS OIpeene-
HUS Kod(puIlMeHTa BHEIIHEro TpeHus (puc.
5a) m kodpdummeHTa BHYTPEHHETO TPEHUS
(puc. 5 06). YcraHoBka miIs ONpedeNeHus Ko-
s ¢duIrieHTa BHEIIHETO TPEHUS «MaTepHal-
MMOBEPXHOCTh TPEHWs» (pHC. 5a) MpeAcTaBiseT
co00ii cronm 1 ¢ HAaKIOHHOM JOCKOHW 2, CMOH-
THPOBAaHHOM Ha INapHUpE 3 C BO3MOXKHOCTBIO
W3MEHeHHs yroin mombemMa ¢ po0 90°. Ha
HaKJIOHHOM JOCKe 2 KpPENHWTCAd TOBEPXHOCTh
TpeHHuss B BHAe Jmcta 4, MO KOTOPOMY CKOJb-
3UT WUCTHITYeMBId MaTepwan 9. Yronm moabpeMa
@ XapakTepu3yeTcsi TapamerpamMu b — Ha To-
PU3OHTAIBHOW JIMHEWKe 5, a Takke g — Ha
BEPTHKAJIbHOW JHHeWke 7 yrompHHKa 6. CTpo-
O TOPHM3OHTAJFHOE TONOKEHHe crona | Ha
OMopHOH ToBepxHOcTH 11 3amaercs perymupo-
BOYHBIMH BHHTOBBIMH MEXaHHU3MaMH Ha HOX-
Kax cTola 8 W CTPOWUTEIbHBIM YypOBHEM 12.
W3mepenneM c T1OMOIIBIO YroibHHKAa 6 Ha
CTOJIC TOJNy4aeM BEPTUKAIBHBIN Hapamerp da.
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0)

Puc. 5 — Onpenenenue ko3 PHUIMEHTAa BHEITHETO TPSHUS: a) CXeMa YCTaHOBKH; 0) MOJIOKCHHUE CKOJb-
>keHust MKM Ha HaKkJIOHHOH 10CKE U U3MEPEHUE €ro napaMeTpoB; 1 — cTom; 2 — HaKJIOHHAsSI JIOcKa C
PETyIUpYEeMBIM YTJIOM HAKIIOHA; 3 — MapHUp; 4 — MaTepHal Ui U3MEPEHUS KO PHUIIMEHTA TPEHUS;

5 — ropu3OHTaNbHAS U3MEPUTENbHASI IMHENKA; 6 — YTOJIBHUK C BEPTUKAILHOM U3MEPUTENIBHOM JINHEH-

KO#t 7; 8 — perynupoBOUHbIC BUHTHI cTOMa; 9 — n3mepsemsbiii matepuai (MKM); 10 — cocyn aiis coopa

Matepuana; 11 — onopHas HOBEpXHOCTh; 12 — ypoBEeHb

OnpenensieMbli MaTepuai 9 ykiaapIBaeTcs Ha
HAKJIOHHYIO JO0CKy 2 ¢ nuctoM 4. Jlocka 2 men-
JICHHO MOAHMMAeTCs A0 Hayajla JIBM)KEHUS Mate-
puana 9 mo sucry 4 BHU3 B emkocTh 10. Ilpu
9TOM (PUKCUpYeTCs IOKa3aHud a U b, ¥ BBIYUCTS-
€TCs MMHHMMAJbHBI Yrol ¢ W HIWKHHUH Hpenen
KO3 pHIIMEeHTa BHEUIHEro TpeHus f 1mo ¢Gopmy-
IaMm:;

a

f=tgp=—
AHanoru4Ho gnxcnpyeTc;l MaKCHMaJIbHBIN
yroji TpeHWsi U BepXHHUU mpenen koddduimeHra
TpeHust. 11o nomydeHHbIM TaHHBIM ONpENeIIOTCs
CpelHHE 3Ha4yeHHs MCCIEAYEMBIX IapaMeTpOB.
Bce omepamuu pacdyeroB IO CTATHCTUYECKOU

a
=aqarctg — M
4 gb

00pa0OTKe  BBINONHAIOTCS B
«Microsoft Excel-2007».
OKcneprMeHTabHasl YCTAaHOBKa Ul OIperese-
HHS BHYTPEHHEro TpeHus (puc. 6a) COCTOHMT W3
TOPU30HTAJBHOTO CTOJa 1, YCTaHAaBIMBAaEMOrO
TOpU30HTAJIBHO MO ypoBHIO 2. Ha crone 1 pacrmo-
Jaraercst JBOMHOM yrolbHUK 3 ¢ TOPU30HTAIIbHBI-
MU IIKaJaMH X, ¥ U BepT MKaJbHOM IIKaJoi z.
Taxxe Ha crone 1 ycraHaBnmBaercs KOpoO O
UCTIBITYeMOro Matepuana 4 Ha HoxKax 5. Ha gne
KopoOa 4 1o IeHTpy MMeeTcsl oTBepcTHe 6 ¢ 3a-
cioHkor 7. Cnemyer OTMETUTh, YTO OTBepcTHE O
[0 BEPTUKAIbHOH OCH COBIAgaeT C BEPTHKAJIb-
HOW JIMHEUKOU z. IIpu OTKpBITUM 3aCIIOHKU 7 UC-
IBITYEeMbI MaTepuan nu3 Kopoda 4 BBICHIIACTCS
Ha cton 1 B BHJE KOoHYca (puc. 60).

porpaMme

Puc. 6 — Onpenenenue ko3 punrenTa BHYTPEHHETO TPEHU: a) OOIINI CXeMa yCTaHOBKH; 0) KOHYC
MKM u n3Mepenne ero napaMeTpoB IpH CHATOM Kopobe; | — cToi; 2 — ypoBeHb; 3 — YTOJIBHUKH C TO-
PHM30HTAJIBHOM U BEPTHKAIEHOW H3MEPUTENILHBIME JIMHEHKaMI; 4 — KOpoO JJIst MaTepHana; 5 — CTOUKH;

6 — oTBepcTHE B LIEHTPE JHHUINA C 3aBIKKOHN 7; 8 — ypOBEHb MaTepHana B Kopooe

[lo mkanam x, y U z ABOWHOTO yroJbHHUKA 3
(UKCHpPYIOTCS 3HAUSHUS] KOHYCA M ONPEEISIIOTCS
cpemHHue yroi ¢, U KOd(QQHUIMEHT BHYTPEHHErO
TpeHus : /i

zZ z
.flx = tg¢1x = D = arCZg_
X X

z z
fly:tg(ply:_ Dy =arctg —

y y 2
J_pzfix_'-jply (_D=§01x+¢1y (
1 2 2
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OueBHOHO, YTO aJre3MOHHBIE  CBOWCTBA
koMrioHeHToB OMC k MarepuaiaM MOBEPXHO-
CTH CMECHTENsl HWMEIOT CYIIECTBEHHOE 3Haue-
aue. CuuraeMm, 4YTO JaHHBIE, MOJTYYEHHBIE C
TIOMOIIBI0  MPE/ICTABICHHBIX OKCIEPUMEHTAIb-
HBIX YCTAHOBOK JUIS OmpeneneHust Koddduumen-
TOB M YIJIOB TpeHus (puc. 5 U 6), YUUTHIBAIOT
JIeWCTBHE CHIT aATe3nu U Kore3uu. OJHAKO Clemy-
€T 3aMeTUTh, YTO 3HAYEHHE YIjia BHYTPEHHEIO
TPEHHs, ONpPEJENICHHBIH 10 TapaMeTpaM BHYT-
peHHero KoHyca B Kopobe 4 (puc. 6) B ombITax
Bcerna Oonblle, 4YeM 3HAuUeHUE yIila TPEHHs,
OIpEeICNICHHBIN M0 KOHYCY OChImanus (puc.6 0).
[lo HamiemMy MHEHHWIO, 3Ta pa3HHIA U €CTh pe-
3yJAbTAT CHJI KOT€3MH, YIACPKUBAIOUIMX YaCTHIIBI
Marepuala B Kopooe.

Hns xunaxux ¢pakuuii BITH 1 xoMnoHeHTOB
BakeH Kod(purmeHT auHamMuueckoi BsizkocT. C
stoil nensto B ®I'BOY BO UYypamickuit 'AY
paspaboraHa METOJINKa orpeieneH s

KO3 dHUIMeHTa IUHAMHYECKONH BS3KOCTH METO-

JIOM TIONIOOMSI, a TaKKe M3TOTOBIJIEH Jlabopartop-

HBII TpHOOp /IS €ro OIpEAENEHHs, B OCHOBE

KOTOPOTO JIE)KUT COOTHOIIEHUE:

Q4

QZ €)
n

rae M, — Ko3(Q(HUIHEHT TUHAMIYECKOH BSI3KOCTH
BOJIBI;

O,u O, — CeKyHIHbIE PacXo/bl BOJBI U ONpees-
€MOro pacTBOpa KOMIOHEHTa (cycreH3un) [19].

Jnst aToro onpenensroTcs CeKyHIHBIE pPacxo-
JIbl BOZIBI M ONpEAesieMOl CYCIEeH3UH Ha OJHOM
U TOM Xe€ TpyOONpoBO/IE HEMOCPEICTBEHHO B
MOJNEBBIX YCIOBMSX, IOCIE Yero NPOU3BOAUTCS
nepepacuet 1o gpopmyie (3).

Pe3yabraTel U obcyxaenue. B tabnuue 1
Npe/ICTaBIeHbl (hparMeHThl pe3ylIbTaTOB U3Mepe-
HUS U omperielieHns] 00beMHOM Macchl KOMITOHEH-
toB OMC.

ILlVl:yV

Tabmuua 1 — O6semuas macca MKM B ¢cBOOOAHOM, YINIOTHEHHOM COCTOSHMH U cBexero BITH

Ne Macca obmas, r Macca crakaHna, r Macca MKM, r mi- m (mi- m )2
1 98 44 54 0,7 0,49
2 100 44 56 -1,3 1,69
3 101 44 57 -2,3 5,29
4 98 44 54 0,7 0,49
5 97 44 53 1,7 2,89
6 98 44 54 0,7 0,49
7 99 44 55 -0,3 0,09
8 101 44 57 -2,3 5,29
9 97 44 53 1,7 2,89
10 98 44 54 0,7 0,49
Cp.3m-e, T 71,35 44 54,7 0 2,23
OGbemuas Macca MKM 6, kr/m® 5472
Cp. KBaIpaTHIECKOE OTKIOHEHHE, T 1,494
Koappunuent Bapuanum, % 2,73
Cp.3n-¢, T 61,2 | | |
OG6beMHas Macca yrioTHeHHOro MKM o, kr/m’ 612
Cp. KBaIpaTHIECKOE OTKIOHEHHE, T 1,304
Koapdpunuent Bapuanum, % 2,13
Cp.3n-e, T 105,1 I |
O6bemHast Macca cBexero BITH J, kr/m® 1051
Cp. KBaIpaTHIECKOE OTKIOHEHHE, T 1,9112
Koappunment Bapnanmm, % 1,82

Ipumeyanue™: oannvie usmepenuii no yniomuernomy MKM u ceeoscemy BIIH ne nokasarbi.

AHAIIOTHYHO OIpeeNieHl 00bEMHBIC MAacCHI
YCKOpUTENeH HaB03a, UCIOIb3YEMEIE B IKCIICPH-
MEHTAJIBHBIX MCCIIETOBAHMSIX
«Bionex Animay» MmopoIIok 6enxoro mBera
— 0,703 kr/mm’ (703 kr/av);

«YTHIaK s TOACTHIKIY TOPOIIOK CBET-
JIO-KOPUYHEBOIO  IIBETa 0,585 Kr/mm’
(585 kr/v’).

[TockonbKy yka3aHHBIE MaTepHallbl B 3aBOI-
CKOM TepMETHYHOM (ITAKEThl) UCIIOIHEHUH Hpes-
CTaBIICHBl B BHUE IMOPOIIKOB TOHKOTO pa3Moiia

88

K HMM HE HCIIOJIB30BaIUCh METOABI CTATUCTHYE-
CKOIf 00pabOTK! TaHHBIX.

PesynpTaTel  NOBTOPHBIX  MCCIEIOBaHUMN
(2024 rom) pa3mbiBaHmeM B uuctoi Boge BITH
MIPH JISTHEM MACTOUIIHOM KOPMIICHHH KpPYITHOTO
poratoro ckota (KPC) moxydeHsl criemyromime
pa3MepHBIC XapaKTEPUCTUKH YACTHI[ PACTUTEIb-
HOT'O KOpMa:

— JUTMHA TPEUMYIIECTBEHHO /10 a = 3...4 MM,
Amax= 8)0 MM;
HIMpUHA

n TOJIIIMHA JOCTHUIar0T
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npudam3uTensbHo b = ¢ =1,0 Mm.

[Ipn 3uMHEM CTOIIIOBOM KOPMJIEHHH CYXHMH
rpyosivMu kopmamu KPC momyuens! crenyromnive
XapaKTEePUCTUKH:

— JJIMHA [IPEUMYIIECTBEHHO 10 a = 4...5 MM,
Apax= 9,8 MM;

— IIMpHHA U TONMUHA 10 b = ¢ = 2,1 Mm.

Pa3mepnsie napamerpsl MKM u yckopurens
pasnoxenust BITH «Bionex Animal WT» monyue-
HBI CYXUM IIPOCEUBAaHHEM COOTBETCTBEHHO: JI0 d
=b=c=05mmua=>b=c=0,1 mm. Ilo peko-
MEHJIAIH MPOU3BOIUTENS YCKOPUTENh pa3ioxKe-
HUSI HABO3a BHOCUTCSI B pACTBOPEHHOM BHJIE.

Hamu u3ydeHbl TemmepaTypHbIe MapaMeTpbl
koMmnoHeHToB OMC u cpenpl, UCXOAd HX YCIO-
BUS, YTO B cpenHeil monoce Poccun cmemmBanue
MOXKET TPOM3BOJMTHLCS INMPU HHU3KHX TeMIIepary-
pax. Hampumep, peanpHas Temneparypa B X03sii-
CTBEHHOM IIPUCTPOE K KOPOBHUKY, IJI€ HaXOAWI-
csi cMecurens W cMmemmBainca BIIH ¢ apyrumu
KOMIIOHEHTaMH, CHWxkanach 1o ¢t = 4,5°C [13].

OueBHIHO, YTO B JIETHUI MepHoJ 0OecrednBaeT-
csl TIpUONMM3UTENIFHOE PABEHCTBO TEMIIEpaTyp
KOMITOHEHTOB M cpefpl: t;=t=...=t,=t, Ipu 3TOM
(haKTHIeCKH COOMIONAeTCS YCIOBUE f,,, = 18°C.
OmHaKo B pPEKOMEHAAIMAX K HCIOIb30BAHUIO
paccMaTpuBaeMbIX — YCKOpUTENEH —pasiioKeHHs
HaBO3a yKa3aH Juara3oH paboyux TeMIepaTryp oT
10 no 40°C. Ilpu cMemMBaHUU BHYTPH )KUBOTHO-
BOJIUECKOT'0 ITOMEIIEHHs (M3MEpEHHs TIPOBE/ICHBI
B KOPOBHHMKE) MOXXHO YJIOXHTHCS B Mpejenax
HIDKHEH TpaHuIbl PEKOMEHJIOBAaHHBIX TeMIlepa-
Typ B 3UMHHUH nepuoa. [lng uckiroueHus oTkasza
CMECHTEIIsl BCIIEJICTBHE 3aMep3aHusi Mbl HE pac-
cMaTpuBaeM ero paboTy TNpH OTPUIATENBHBIX
TeMIiepaTypax B HOMEIICHHH.

[TpakTHYECKUMK  HCCIIEIOBAaHUAMHU  TPHOO-
pom OHAUS MB-25 nns ompeneneHus OTHO-
CUTENTbHOM BJI&XHOCTH HENOCPEICTBEHHO Iie-
pel  CMEIIMBaHWEM TIOJNYYECHBI  CIEAYIOLIUC
HUCXOOHBIC napaMeTphbl KOMIIOHCHTOB, npea-
CTaBJEHHbIE B TaOiune 2.

Tabnuua 2 — ConeprkaHue XUIKOW U TBepaol ppakiuii B komnoneHTax OMC

Ne KommnoneHt Teepnast ¢ppaxumst, % Kunkast dpakims, %
1 BITH 83,56 16,44
2 MKM 95,39 4,61
3 Topd 89,90 10,10
4 [Tepernoii 88,02 11,98
Tabnuua 3 — Pe3ynbrathl ONpezeneHust YriioB U KOI(P(QHUIHEHTOB BHEIIHETO TPEHHUSI KOMIOHEHTOB
OMC
Topd — nepeBo (hanepa
Ne orbiTa min a, CM max d, CM min b, cM max b, cm | Cp. 3HaUeHHE
1 19,0 24,0 27,5 24,0
2 18,0 23,5 28,0 23,0
3 18,5 23,5 28,0 23,5
4 18,5 24,0 27,5 23,0
5 18,5 26,5 28,0 23,5
Cp. 3HaueHHE 18,5 24,7 27,8 23,4
Cp. KBaJp. OTKJIOHEHHE 0,3536 2,1389 0,2739 0,4183
Koaddument Bapuarmu, %o 1,91 8,66 0,985 1,79
f 0,749 - 1,188 - 0,9685
®, TPaj. 36,83 - 49,91 - 43,37
Topd — oumHKOBaHHAS CTAJIb
Cp. 3HaUeHHe 18,8 23,3 23,2 18,5
Cp. KBajp. OTKJIOHEHHE 0,5701 0,2739 0,2739 0,3535
Koaddument Bapuaiwmu, %o 3,03 1,18 1,18 1,91
f 0,81 - 1,259 - 1,0345
®, TPaj. 39,02 - 51,55 - 45,285
Topd — uepHas cranb
Cp. 3HaUCHHE 19,6 23,7 22,2 18,4
Cp. KBajp. OTKIOHCHHE 0,2236 0,2739 0,5701 0,2236
Koaddument Bapuaiwn, % 1,14 1,16 2,57 1,22
f 0,883 - 1,288 - 1,0855
®, TPaj. 41,44 - 52,18 - 46,810
MKM — nepeBo (danepa)
Cp. 3HaUCHHE 21,4 25,7 25,7 21,4
Cp. KBajp. OTKIIOHEHHE 0,4183 0,4472 0,2739 0,5477
Koaddument Bapuaiwn, % 1,95 1,74 1,06 2,55
f 0,837 - 1,2 - 1,0185
@, TPaj. 39,92 - 50,22 - 45,070

Ipumeuanue: 1. OnvimHnvle dannvie NOKA3AHbL MOALKO 0I5l MAMEPUAN8 mopg-depeso (anepa), no

OCMAlbHbIM — pe3yibmamabsl pacuienoe.

2. @anepa npedycmompena Onis OYHKepOG—HAKONUmMenel cMmecumens KaKk UHEPpMHbL Mamepudn Ofis
MUKDPOITEMEHMOS U YCKOpUmMenetl paznodlcenus Hago3a.
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Tabnuma 4 — Pe3ynbTarsl onpeaeneHus yriioB BHyTpEHHEro TpeHnst komnoHeHToB OMC

MKM
X+ y
Ne ombiTa Z, CM X, CM cM Rc’p = rpamu.
s 5 Y, 2 @1, Tpan
CM
1 7,5 9,25 10,00 9,625 37,928
2 8,5 10,10 10,75 10,425 39,19
3 9,5 11,50 12,70 12,10 38,136
Cp. 3HaueHue 38,418
Topdh
X+ y
Ne ombiTa Z, CM X, CM cM Rc’p = rpami.
y ) Yy, 2 @1, p Il
CcM
1 5,5 7,5 8,5 8,00 34,51
2 6,2 7,75 9,0 8,375 36,51
3 7,5 8,15 9,4 8,775 40,52
Cp. 3HaueHHe 37,18

Pe3ynbTaThl DKCIIEPUMEHTOB 110 OIpelelie-
HUIO Kod(dduimeHTa AMHAMUYECKOW BS3KOCTH
CycIieH3uH HaBo3a ¢ conepxkanuem 0,5, 1,0, 1,5%
TBEpAOH (ppakumy 1Mmokaszaau CXOJCTBO C PE3yib-
TaTaMu, onpeaeseHHbIMU 1o Metoay Ilyaseins u
apyrux. Takum o0pa3oM, ObLIH ONpPEZEIeHbl KO-
SGQUIMEHTHI  JUHAMHYECKOW  BSI3KOCTH — —
pos = 0,00135 TIlac; po = 0,00205 Ila-c;
pis = 0,0025 ITa-c.

[lonydyeHHblE HAaHHBIE SBISIOTCS OCHOBOM
pacyeToB MO NPOSKTUPOBAHUIO CMECHUTEINS U Ma-
= 11 BHecenust OMC.

BuiBonbl. PaspabGoraHHbIE METOOUKU U
pUOOPEI TSt onpeeaeH s ¢dusuKo-
MEXaHHYECKHX IMapaMeTpoB KoMmmoHeHToB OMC
TIO3BOJIMIIM TIOJIyYUTh OCHOBHBIE HCXOAHBIE JaH-
HBIE BCEX COCTaBJIIOLINX:

BITH — 1051; «Bionex Anima» - 703; «YTumax
TS TIOACTHIIKKY - 585 KF/MS);

- pa3sMepbl 4YacTUI| INPU JIETHEM KOPMIIEHHUU
(nnuHa-mmpuHa-toamuaa)  (3...4)-1,0-1,0 MM,
MIPY 3UMHEM KOpMJIeHHH — (4...5)-2,1-2,1 mm;

- coziepKaHue HKHUJIKON (bpakuun
B MKM - 4,61%; Topde — 10,10%; TtBepmoii
¢pakuuu BITH — 16,44%.

- yron BHyTpeHHero Tpeans MKM — 38.4°;
Topda — 37,18°;

- ko3 durment Tpenus ropd-danepa — 0,969;
topp-crane — 1,09, MKM —danepa 1,02

U JIpyTHe.
Pe3ynbraThl, NOJNydeHHBIE B XOIE HC-
CIICIOBAHUsI,  WCIONB30BaHbl  JUI1 PacyeToB

MapaMeTpoB CMECUTENs W MAllUH Ui BHECe-
Hust BIIH B cocraBe OMC HemocpencTBeHHO

- ob0wvemHoit Maccet (MKM - 54772; B MIOYBY.
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CONCEPT OF MODERN TECHNOLOGY FOR PROCESSING LITTERLESS MANURE
P. A. Smirnov, E. P. Alekseev, M. P. Smirnov, V. P. Egorov, T. N. Vagizov

Abstract. Analysis of methods for utilizing by-products of livestock farming allowed us to develop a promising
concept of accelerated technology for processing litterless manure as part of an organomineral mixture. The basis of the
concept is the separation of liquid and solid fractions of litterless manure already in the barn and, accordingly, subsequent
separate processing, disinfection and introduction of fractions. In this case, the sterility of the liquid fraction is taken into
account, therefore, its introduction is allowed without disinfection and processing. The solid fraction undergoes successive
disinfection, mixing with fillers, microelements and reducers of the decomposing enzyme medium, partially destroyed
during disinfection (manure decomposition accelerators). Dilution of organomineral mixture with the liquid fraction of the
litterless manure is allowed to improve movement along the communications of machines and distribution in the soil. Pre-
liminary studies have shown unevenness of organomineral mixture decomposition in gray forest soil due to the heteroge-
neity of mixing, based on which the authors note the importance of this operation. However, for the design and develop-
ment of such multi-component litterless manure mixers with fillers and other components, there is insufficient openly
available information on the initial physical and mechanical parameters of organomineral mixture components. Therefore,
the objective of the presented study is the consistent development of the concept of litterless manure utilization as part of
organomineral mixture, methods for obtaining the initial data on the components for the practical development of ma-
chines for mixing and introducing various forms of manure. Thus, the main initial data of the components were obtained: -
bulk density (meat and bone meal (MBM) - 547.2; litterless manure - 1051; “Bionex Anima” decomposition accelerators -
703; “Utilak for bedding” - 585 kg/m®); - particle sizes for summer feeding (length-width-thickness) (3 ... 4) - 1.0-1.0 mm,
for winter feeding - (4 ... 5) - 2.1-2.1 mm; - content of liquid fraction in MBM - 4.61%; in peat - 10.10%; in solid fraction
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of litterless manure - 16.44%; - - angle of internal friction of MBM - 38.4°; peat - 37.18°; - friction coefficient peat-
plywood - 0.969; peat-steel - 1.09; MBM - plywood 1.02 and others.

Key words: biologization, diversification, litterless manure, separate collection of manure, manure processing.
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