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[OudbhepeHLMpOBaHHO YCTaHOBUTb 3h(heKTUBHOCTb HEPre TUYECKNX 3aTpaT (PKMBOFO
Tpyda, TONmBa 1 3NeKTPO3HEPrM, MaLLUH N 060pYy0BaHNSA, MaTepuanos, 3aaHuniA 1 coopy-
>KEHWA N T.4.) NpU BbINOHEHUN TEXHONOTMYECKUX MPOLECCOB W onepauuii, onpeaenMTb non-
HY}0 3HEProeMKOCTb 3TWX NPOLLECCOB N0O3BONAET 3Hepre TMYeckuii aHams [1].

B cTaTbe npeAcTaeneHbl pesybTaThl 3HEPre TUYECKOro aHaansa npoLecca NpuroTos-
NEHUS 1 pa3fayn KOpMOB W HABO30yAaneHNs Ha hepMax 1 Kommaekcax no npousBOACTBY MO-
NoKa pasnnuHoii MowHoc T — CIMd «byaaroso» (268 ronos), MT® «)Xa>kenka» (750 ronos),
MTK «Bepe3oBuua» (850 ronos), MTK «PaccoluHoe» (1000 ronos) M «>KoanHoArpollnem3-
nmTa» Cmonesnyckoro paioHa n MTK «YcTeHckuit» (1200 ronos) OpLUaHCKOrO paiioHa.
YCTaHOBNEHO, YTO HauboNblUMe 3HEPro3aTpaTbl HA MPUrOTOBNEHWE W pasdadyy KOpMOB B
pacueTe Ha ronosy Gbinn ycTaHoBeHbl Ha CMd «ByparoBo» (231,17 Kr y.T.), HAWMeHbLLUNE -
Ha MTK «PaccowwHoe» (122,99 kr y.T/ron.). B pacueTe Ha 1 ronosy ckoTa Hanbonee aHepro-
eMKIM SBUCS NPOLIECC HABO30YaneHus), OcyLLecTBASeMbI Gynbgosepom Ha MT® «Kadken-
Ka» (103,44 Kr y.T.), HaUMeHee 3HeProeMKUM, OCYLLECTBASEMbIA CKPENepHbIMI YCTaHOBKaMM
Ha Komniekce «bepesosuua» (23,30 Kr y.T.). Camble pacnpocTpaHeHHbIe N MEHEE 3HEProemM-
Kue cUCTeMbl yAaneHns Haso3a 13 NoMeLLeHnin ans [OHbIX KOPOB Mpu 6ecrpuBsA3HOM GOKCO-
BOM UX COflep>KaHum — ckpenepHble (23,30-46,07 kr y.T/ron.).

Ha ocHoBaHMM 3HeproaHanMsa 060CHOBaHbI TEXHOMOrMYECKNe MPUEMbl B HanpasneHum
(hopMMPOBaHMS SHeprocGeperatoLLMx TeXHONOMMi NPUroTOBNEHUA U pasgayn KOpMoB 1 yaane-
HWS HaBO3a, 3aK/YAIOLLMECS B MPUMEHEHUM 3KOHOMUYHbBIX MaLLUMH W arperaToB Ans Norpysku
1 pasfayun KopmoB, Ans Y6OpKW, NOrpy3kn W TPaHCMOPTUPOBaHUS HaBO3a, & TakKXKe 3Hepro-
cbeperaioLix NpMeMoB AN MexaHu3aLuy NPUroTOBNEHNS U pasdayn KOPMOB W HaBo3oygane-
HWS; YCTPaHEHNW NULLHUX U COKPALLEHUM XONOCThIX NMPOGEros KOpMopasfaTUNKoB, TPaKTo-
poB BO Bpemsi y6OPKM HaBO3a, ONTUMa/bHOW 3arpy3ke KOpPMOpasfaTunkoB M NpULENoB Ans
nofBo3a KOPMOB 1 BbIBO3a HaBO3a, PaLMOHaIbHOM pasMeLLEHUM >KUBOTHOBOAYECKUX MPes-
NPUSTUIA M 06BLEKTOB KOPMOMPOU3BOACTBA, NMOWAA0K ANs XpaHeHWs U 6UOTePMUYECKOro
06e33apa>kv1BaHNa HaBo3a; MCNONMb30BAHUM MaIO3HEPTOEMKNX HACOCOB A/is NEpPEMELLMBAHMS 1
nepeKayky HaBO3HbIX CTOKOB; COKpaLLeHU 3aTpaT TPpyda MexaHu3aTopoB-TPakTOPUCTOB
MyTeM COBMELLEHUS BbINONHEHWS TEXHONOTMYECKVX onepauuii no pasgade KOPMOB M yGopke
HaBo3a.

Knrouesvie cnosa: KOpOBbl, MONIOYHO-TOBAPHbLIA KOMMAEKC, NPUrOTOBNEHNE W pa3faya
KOPMOB, KOPMOpasAaTunKy, HaBO30yaneHe, 3HEproaHams.
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Energy analysis allows us to establish differentially the efficiency of energy costs (human
labor, fuel and electricity, machinery and equipment, materials, buildings and structures, etc.)
when performing technological processes and operations, and to determine the total energy
intensity of these processes.

The article presents the results of an energy analysis of the process of preparing and dis-
tributing feed and manure removal on farms and milk production complexes of various capaci-
ties — agricultural production branch "Budagovo" (268 heads), milk farm "Zhazhelka"
(750 heads), dairy complex “Berezovitsa" (850 heads), dairy complex "Rassoshnoye"
(1000 heads), state enterprise "ZhodinoAgroPlemElita" in Smolevichi district and dairy com-
plex "Ustensky" (1200 heads) in Orsha district. It has been established that the highest energy
costs for the preparation and distribution of feed per head were set at the agricultural produc-
tion branch "Budagovo" (231.17 kg of reference fuel), the smallest — at the dairy complex
"Rassoshnoye™ (122.99 kg of reference fuel per head). In terms of 1 head of livestock, the most
energy-intensive process was manure removal, carried out by a bulldozer at the milk farm
"Zhazhelka" (103.44 kg of reference fuel), the least energy-intensive was carried out by scrap-
er installations at the Berezovitsa complex (23.30 kg of reference fuel). The most common and
less energy-intensive systems for removing manure from premises for dairy cows with loose
box housing are scrapers (23.30-46.07 kg of reference fuel per head).

Based on the energy analysis, technological methods are substantiated in the direction of
the formation of energy-saving technologies for the preparation and distribution of feed and
manure removal, which consist in the use of economical machines and units for loading and
distributing feed, for cleaning, loading and transporting manure, as well as energy-saving
methods for mechanizing the preparation and distribution of feed and manure removal; elimi-
nation of unnecessary and reduction of idle runs of feeders and tractors during manure clean-
ing, optimal loading of feeders and trailers for the delivery of feed and manure, the rational
placement of livestock enterprises and fodder production facilities, sites for storage and bio-
thermal disinfection of manure; the use of low-energy pumps for mixing and pumping manure;
reduction of labor costs of machine operators-tractor drivers by combining the performance of
technological operations for the distribution of feed and manure cleaning.

Key words: cows, dairy complex, feed preparation and distribution, feeders, manure re-
moval, energy analysis.

Beenenne. Cpean 60/bLIOTO KOMMIEKCA BOMPOCOB MO MeXaHU3aLuu
YKMBOTHOBO/CTBA HaMGO/bLLEE 3HAYEHME UMEET CO3faHue HOBOW TEXHUKW,
06ecnevVBaloLLelt CHUXKEHME 3aTpaT PyYHOro Tpyaa, noTpe6neHus Tonnmea
1 3NEKTPUYECKON IHEPTUM, YMEHbLLIEHVE META/INIOEMKOCTY U PaLOHa/IbHOe
CMOJIb30BaHME KOPMOB. YXMBOTHOBOACTBO B HAacTOSILLiEE BPEMS pacnonaraet
BbICOKOMEXaHW3POBaHHbIMI MOGUbHBIMI TEXHUYECKUMU CpeacTBamm [2].

HeycTouMBOE  9KOHOMMWYECKOE MOJIOXKEHVE  arpOnpPOMbILL/IEHHOTO
KOMM/ieKca Pecny6/IMKU Bbi3blBaeT HE06X0AMMOCTbL UCMOMb30BaHUS KpUTe-
PUS SHEPTETUYECKOI OLIEHKM TEXHONOrMYECKMX npoueccos [3].

M3yueHre cpeacTs pasfadn U NpUroToB/IEHWs! KOPMOB 1 YGOPKA HaBO-
33, peXmmMa ux paboTbl, a TaKKe 3HepronoTpe6eHns No 3TUM MPoLeccam
Mo 3/eMeHTaM 3aTpaT Ha (hepMax U KOMMeKcax no Mpou3BOACTBY MO/OKa
MO3BONMNUT 0GOCHOBATL TEXHOIOTMYECKME NPUEMbI B HANPaBieHUn (hopMu-
POBaHMs 3Heprocbeperaromx TEXHOMOMMIA NPUrOTOBNEHMS U pasgaun

68



KOPMOB U HaBO30YydafeHWs, NPUMEHEHVE KOTOpbIX ByfeT cnocobcTBoBaTh
CHUKEHMNIO 3HEProeMKOCTIN NPOM3BOACTBA MO/IOKA B LIE/IOM.

Llenb nccnefoBaHniA — MPOBECTM 3HEPreTUYECKWin aHann3 npouecca
MPUroTOB/IEHNS N pa3fady KOPMOB M HABO30OYJa/IeHNs Ha (hepMax 1 KOM-
naeKcax Mo NPOM3BOACTBY MOJ/IOKA M Ha €r0 OCHOBaHMM 060CHOBATL TEXHO-
NOrnMyeckne Npuembl B HanpasieHUM hopMUPOBaHUA HEpProcHeperaroLLmx
TEXHONOM NI MPUrOTOBNEHNS 1 pa3favn KOPMOB 1 YAaneHns HaBo3a.

OcHoBHasi 4yacTh. B KayecTBe 00beKTa MCCNefoBaHUA ObiNy B3ATHI:
MOJIOYHO-TOBapHbIE hepMbl U Kommnekebl M «>XKoanHoArpolnem3Inunta»
Cwmonesuyckoro paiioHa (CMN® «byaaroBo» (MOLLHOCTb (hepMbl MO MPOeK-
Ty 268 ronos), MT® «Kaxesnka» (MOWHOCTb PepMbl MO NPoeKTy 750 ro-
noB), MTK «bepe3oBuua» (MOLWHOCTb KOMMieKca no npoekty 850 ronos),
MTK «PaccowHoe» (MOLWHOCTb KoMmmaekca no npoekty 1000 ronos) u
MTK «¥YcTeHCcKuMiA» OpLUaHCKOro paiioHa (MOLLHOCTb KOMMeKca no npo-
ekTy 1200 ronos), pacnonoxeHHbln B PMYT «Yctbe» HAH Benapycu
OpLuUaHCKoro paiioHa.

B npouecce BbINOMHEHUA paboTbl ObIAM M3y4YeHbl Crefytolme nokasa-
TeNN: MOLLHOCTb W CpeiHero4oBoe NnorosioBbe thepMbl (KOMMNAeKca), TeXHo-
noruyeckoe 060pyJoBaHNE, PeXUM ero paboTbl, Pacxos TOMAMBa U 3Nek-
TPO3HEPrmK, (hakTUYecKas IHEProeMKOCTb MPOLECCOB XM3HeobecneyeHus
N 0OCMY>XMBAHMA >KMBOTHBLIX MO yAenbHoMmy pacxogy TOP (Tonnueo-
3HEPreTMYECKUX PECYPCOB) B YC/I0BHOM TOMAMBE Kr/rof C YH4eTOM NPsMbIX,
KOCBEHHbIX 1 COBOKYMHbIX 3aTpaT 3Heprum.

[ns oueHkn aHepronoTpebneHns 6blM UCMO/b30BaHbl OCHOBHbLIE Me-
TOAMKY [4-8]. MonHyt 3HeproéMKOoCTb (COBOKYIMHbIE 3HEPro3aTpathl Esarp.)
BbIMO/IHEHMSI MPOW3BOACTBEHHBIX MPOLECCOB OMNpejensnm kak Cymmy Co-
CTaB/IAIOLLMX MPAMbIX 3aTpaT 3HEPrumn Enp., KOCBEHHbIX 3aTpaT 3SHEprum
Exoc., WHBECTULMOHHBIX 3aTpaT 3HEPrMn Epws. W 3aTpaT 3HEPTrUM XMBOIO
TpyLZa Exrp. No hopmyne (1):

Esarp- = Enp- + Exoc. + Eue- + Excrp. Q)

MpsMble 3aTpaTbl 3HEPTUM BKOYANM B cebs pacxop TOM/MBa MallvHa-
MU, MPUMEHSIEMbIMI A1 MPUrOTOB/IEHUS U Pa3fauu KOPMOB (TPaKTOpOB,
MOrpy34MKOB) U PACXOf 3MEKTPO3HEPTiM, 3aTPAUEHHOW Ha CMELLMBaHWe,
“3Me/ibYeHe KOPMOB B ByHKepe KOpMOpa3gaTuuka; pacxof TOnavea Ha
pa6oTy GynbJo3epa W PacxXof 3MEKTPO3HEPruu, 3aTpayeHHoO Ha paboTy
CKPEMNEepHOIi CUCTEMbI U HACOCOB.

VHBECTVLIMOHHbIE 3aTpaTbl 3HEPrUKM COCTOS/M W3 3HEprosaTpar, OBe-
LLIECTBMIEHHbIX B 9HEproHocuTensx (Ha Ao6bluy, nepepaboTKy W [JOCTaBKY
TONAMBA), U3 3HEPro3aTpaT Ha NPOV3BOACTBO MalUMH U 06GOPYAOBaHUS A1
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NPUroToB/IEHNA W pa3fayy KOPMOB, 3Hepro3aTpaTbl Ha MaTepuanoeMKoCTb
MallUuH 1 0bopyaoBaHWsA ANA HABO3OYJA/IEHWM U W3 3Heprosatpar, oBe-
LLECTBMIEHHBIX B 3[4aHUAX U COOPYXeHUAX, npefHasHauyeHHbIX AN XpaHe-
HWS 1 NPUrOTOBMIEHUA KOPMOB (CKNagbl 419 KOHLEHTPATOB, TpaHLuen Ans
XpaHeHUs CeHaXka M CW0Ca, HaBECbl NS CeHa) AN XpaHeHua U yTum3a-
LMK HaBo3a (HaBo3oxpaHunuiia, KHC, cTaHLMA nepekayku CTOKOB).

3aTpatbl 3Heprun >KMBOro TpyAa BKIOYau B cebs 3atpatbl TpyAa Me-
XaHu3aTopa (TpakTopucTa); MexaHusatopa (BOAWTENs TpakTopa) — npu
ybopke € nomowpio 6ynbo3epa, crecaps MO HaBO30OYAASIEHUIO — Npu
yBopKe CKpenepHbIMU YCTaHOBKaMU.

PesynbTathbl UCCnefoBaHWUS MOKa3an, YTO Ha BCEX U3Y4YaeMbIX >KUBOT-
HOBOAYECKMX 00beKTax KOpMa pasfaBaiucb MOBUIbHBIM CMOCOGOM B BUAE
MOHOPaLMOHHON KOpMOCcMecH 2 pasa B CYyTKU Ha KOPMOBOIA CTON NpuLen-
HbIMW KOpMOpa3aaTynKaMm-CMecUTeNs IMN Kak C BEPTUKA/IbHLIMU, TaK U C
rOpU3OHTaIbHbIMK pabounMn opraHamu. Ha Tpex u3yvaeMbiX 06beKTax
NnorpysymMKn KOPMOB MpefcTaBfieHbl MallMHaMyW OTEYeCTBEHHOro Mpowus-
BoacTBa OAO «Amkogop» (Ha MTK «bepesosuua» — Amkogop 342B, Ha
MTK «PaccoliHoe» — AMKogop 352, Ha MT® «Kaxenka» — AMKogop 527
Ha CaMOXOAHOM LUaccu c Teneckonumueckoi ctpenoid). Ha MTK «YcTeH-
CKWil» Mcnonb3yeTcs PPOHTa/IbHbIA Morpy3unk bME-1565 (BME-1565) ¢
YO/VHEHHO CTPEOi 1 KOBLLOM Ha KoHUe, Ha ClMd «Bbyaaroo» — TpakTop
MT3-82 ¢ HaBeCHbIM KOBLLIOM.

M3yyeHne pa3gaTyuMKoOB-CMeECUTENell KOPMOB Mokas3ano, 4To Ha CMd
«byaroBo» Mcnosb3yeTcs cMmecuTenb-pasgatynk kopmos CPK-11B «Xo-
3a1H» OO0 «3anarpomatl» ¢ OgHUM BEPTUKa/IbHbIM LUHEKOM (rpy30nogb-
eMHOCTb 3,5 T, BMECTUMOCTb ByHKepa 10 mM%). MalumHa arperatmpyercs ¢
Tpaktopom MT3-920. Ha MT® «XXaxenka», MTK «bepesosuua» n MTK
«PaccoLHoe»  MCNOMb3yeTcs NPULENHOA  BEPTUKAIbHLIA  CMECUTE/b-
pasgartunk kopmos CPK — 14B «X03anH» C ABYMSA BEPTMKa/IbHbIMU LUHE-
Kamu (rpy3onofgbemMHoCTb 5,5 T, BMeCTUMOCTb GyHkepa 14 m®). Arperatu-
pyeTca KopmopasgaTyuk ¢ Tpaktopamu knacca 1,4-2,0 (MT3-82, MT3-920
n MT3-320). Ha MTK «YCTeHCKuii» pas3fada KOPMOB OCYLLECTBSETCS
N3MenbynTeNeM-CMecuTeNeM-pasfaTinkom Kopmos VICPK-15@ «Xo3auH»
C 3arpy3o4Hoii (pesoii (rpy3onoaLemMHocTb 4,5 T, 06bem GyHkepa 15 m3),
npeAHa3Ha4yeHHbIM 41 U3MefibYeHus, NnepeMeLlnBaHnsa U pastayvm Kopmo-
BbIX cmeceit. Arperatupyetca WCPK-15¢ ¢ Tpaktopom 2 Knacca
(MT3 2022.3).

PesynbTathbl BbINOMHEHHOIO 3HEProaHanM3a fnpouecca NPUroToBIeHNs 1
pasfayn KopMOB MOBU/bHBIM CMOCOO0M Ha M3Y4aeMbIX MOSIOUHBIX (hepmax
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N Komnnekcax (Tabn. 1) nokasanu, YTO B pacyeTe Ha OfHO >KMBOTHOE
HaVIMeHee 3HEProeMKMUM SBWJ/ICA MPOLIECC NPUTrOTOBMEHNS U pa3faym Kop-
MOB, OCYLLIECTB/SieMbIii Ha KoMMnekce «PaccoluHoe» (122,99 kr y.1/ron.),
Hanbonee aHeproeMknm — Ha CMN® «byparoso» (231,17 kr y.t/ron.).

Ta6nunua 1. CoBokynHble H 03IeMEHTHBIE 3aTPAThI JHEPTrHH HA IPUTOTOBJIEHNE H
pa3szaqy KOPMOB /ISl MOJIOYHBIX ()epM 1 KOMILIEKCOB B pacueTe Ha 1 rosioBy, Kr y.1/10.1.

HanmeHoBaHWe depm 1 KOMN/IEKCOB

Mokasatesnb bepeso- Paccowu- YcreH-
byparoso | XXaxenka o
BULA Hoe CKWUin
CpefiHee MorosioBLe, rofl. 219 380 591 800 738
3artpaTbl 31EKTPO3HEPr UK 6,02 2,21 2,06 2,30 2,39
iagga“" HVAKOTO Ton- 35,24 44,40 44,58 49,71 30,57
3aTpatbl 3Hepruu, ose-
LLLeCTB/EHHbIE B 3HEPro- 28,33 17,78 17,30 19,32 15,12
HoCUTENAX
3atparbl 3Hepruu, ose-
LLLeCTB/IEHHbIE B MalL- 116,42 59,94 45,28 27,75 52,32

Hax 1 060py/j0BaHNM
3aTparbl 3Hepruu, ose-
LLLeCTB/IEHHbIE B 34aHUAX 29,23 14,48 12,41 18,75 20,36
1 COOPYXXEHUSAX

3aTpaTtbl 3HEpPrum X1Boro
Tpyfaa

CyMMmapHble 3Heprosa-
TpaTbl HAa NPUrOTOB/EHNE 231,17 147,59 127,60 122,99 125,49
1 pa3fadvy KOpMOoB

15,93 8,78 5,97 5,15 4,74

Kak nokasbiBalOT MO/yYeHHble AaHHble, YAENbHbIA BEC 3HEpPruu, ose-
LLLECTBEHHOM B MallMHax U 060pyAoBaHWK, B 3HeprosarpaTax Ha npuro-
TOB/IEHWE W pa3fady KOPMOB, J0BOJIbHO 3HauMTeNneH. HavbonbLime 3aTparsl
B pacyeTe Ha 1 ronoBy oTMeyeHbl Ha CM® «bypgaroso» (116,42 kr y.1.) u
MT® «Kaxenka» (59,94 kr y.T.) Npy UMetoLLeMca B 06CNY>KUBAHUMN MOTO-
NIOBbE KOPOB.

HanbonbluniA yaenbHbIli BEC MPUXOAMICA Ha 3HEPTUIO, OBELLECTBNEH-
HYIO B TOM/IMBE, U PACXOAYEMYHO TPaKTOpamu 1 Nnorpysvnkamu npu pasga-
Ye KOpMOB. 3aTpartbl MO 3TOMY Mokasatento Konebanuck ot 30,57 [0
49,71 Kr y.T. Ha ronosy. bosbliaa fona 3aTpar NpPUXoAnIach U Ha 3aTparbl
Mo  [JOCTaBKe  3HeproHocuteneir  motpebutento (ot 15,12 po
28,33 kr y.1/ron.). CaMble BbICOKME 3aTpaThbl 3HEPTUMN XMBOrO TpyJa B pac-
yeTe Ha rosiosy okasaimcb Ha ClN® «byaaroso», 4to B 1,8-3,4 pasa BbliLLe,
YeMm Ha Apyrux epmax.

Takum 06pasom, sHeproaHasm3 paboTbl MOMOYHBLIX PEPM 1 KOMIMIEKCOB
rnokasan, YTO Be/MYMHA 3HeprosaTpar Ha pasfayy KOPMOB 3aBUCUT OT
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MOLLLHOCTM (hepMbl (KOMMAEKCa). YCTaHOB/IEHO, YTO C YBENMUYEHUEM MOro-
noBbsi KPC 3aTpaThl 3HEPrMmM B pacyeTe Ha rofoBy, CBA3aHHbIE C pa3gadei
KOPMOB, YMeHbLLAKTCA.

Pe3ynbTaTtbl MUCCNef0BaHWUS MPOLEcca HaBO30YAANEHUS Ha U3yYaeMblX
MOJIOYHBIX (hepMax 1 KOMMIeKcax nokasanu, Yto y6opka HaBo3a B 34aHUsAX
KOPOBHWKOB A/l A0OMHOro ctaga (6ecnpuBsisHoe GOKCOBOE CofepXkaHue ¢
NCMO/b30BaHMEM U3MESTbYEHHOM CONOMEHHOI NoACTMIKKM) Ha CM® «Byaa-
roo», MTK «PaccowHoe», MTK «Bepe3osuua» 1 MTK «YCTeHCKuii»
OCYLLECTB/IAETCS CKpernepHoli cmcteMoit, a Ha MT® «Kaxenka» — 6ynbao-
3epom.

B kaxgom KopoBHuke Ha ClMd «bypgaroso», MTK «PaccoliHoe»,
MTK «bepesosua» n MTK «YCTeHCKUIA» (DyHKLMOHUPYET N0 2 KOMMJIEK-
Ta LEnHOW [eNnbTacKpenepHOW CUMCTEMbl, KOTOPbIE OTAMYAKOTCS KOnnye-
CTBOM CKpeOKOB. PeXkuM paboTbl CKPenepHbIX YCTAHOBOK aBTOMAaTUYECKWiA
WK PYYHOIA, NO Mepe HaKOMIeHMst HaBO3HOM Macchl (Yepes kaxable 1,5-2 4
nnun 3-4 4, Ho He MeHee 4 pa3 B UHTepBasie BpemeHu ¢ 6-00 go 19-00 u).

OuuLas HaBO3Hble MPOXOAb!, CKPenepHble YCTAaHOBKY CABUIatoT HaBo3
K Topuy (CNd «bygaroso», MTK «bepe3oBuua») Un K LEHTPY KOPOBHM-
Ka (MTK «PaccowHoe» n MTK «YCTeHCKWii») 1 cbpacbIBatOT ero B none-
PeYHbIA (MPUEMHbI) HaBO30COOPHBIM KaHan, PacnoOXeHHBbIV HYKe YpoB-
HA nona 3gaHua. [Janee no nonepeyHoMy KaHany HaBO3 CAMOTEKOM MOCTY-
naeT B MPUEMHbIA pe3epByap CTaHLMU Nepekayvky CTOKOB (HaBO30COOPHUK,
npesaBapuTENbHbIA  HaKONWTEb WM HABO3OMPUEMHUK) AN TeKyLLero
HakorneHus. Crofia Xe, N0 KaHanam, NepekpbITbiM peLleTkaMmn, nocTynaer
HaBO3 13 AOW/LHOTO 3a/1a, MPeAAOUIbHONM NIOLAAKM N CKOTOMPOrOHOB.

B npueMHOM HakonuTene pasmeLleHbl NOrpyXHble HAcOCbl romore-
HM3aTopbl pasnnMyHbIX Mapok (Landia, LIM, Houle Dml4, ER2-E) ansa ne-
pemeLUVBaHNA HaBO3HbIX CTOKOB, UX U3Me/byeHus U 3arpysku. [ocne no-
NYYeHUs] OHOPOJHON MaccCbl MOJTyYEHHbIA HABO3 MO HAaBO30MPOBOAHO
MBX Tpybe nepekaumsaeTcs B HaBo3oxpaHunuwe (MTK «bepesoBuuay,
MTK «PaccoluHoe», MTK «YCcTeHCKWil»). HaBo3oxpaHUAuLLe — OTKPbITOE
Ha3emMHoe, NMOCTPOEHO MO MPUHLMMY NaryHbl, [HO U CTEHbl KOTOPOR 6eTo-
HMPOBaHbI.

Meprofuyecku nan exxefHEBHO HABO3 BbIBO3UTCA 13 HABO30XPaHUINLLA
aBTOTPaHCNOPTOM. [ns 3TON Ueu WCMO/b3yHTCS eMKOCTU MOOGWIbHOIO
TpaHcnopta MXXKY-20 (rpy3onofbeMHocTb 20 T) B arperate ¢ TpakTOpOM
MT3-3522 (CN® «byparoso», MTK «bepe3osuua», MTK «PaccoluHoe»)
n MBXXY-12 (rpy3onoagsemHocTb 12 T) B arperare ¢ Tpaktopom MT3-2022
(MTK «YCTEHCKUIA»).
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Ha MTK «YcTeHCKuiA» B NpeBapMTe/lbHOM HaKOMUTENE PacroNoXKeHbl
2 3arpy3o4HbIX Hacoca Ans nepekayku CTOKOB C uaMenbuutenem (ER2-E):
OAVH Ka4yaeT HaBO3 B HABO30MPOBOA, MAYLLMIA B NEPBYIO faryHy, BTOPOi —
BO BTOPYIO naryHy. BblBO3uTCA HaBO3 B MO/EBble HABO30XpaHUIULLA MO-
6MNbHLIMU CaMO3arPY>KatoLLIMMUCA LICTEPHAMU eXXeHEBHO.

Ha MT® «Kaxenka» HaBO30y[a/leHMe OCYLUEeCTBAAETCA eXenHEeBHO
TpakTopom MT3-920, arperatpoBaHHbIM OYyNb03€PHOI HaBeckol BH-1,
KOTOpbIA NepemeLLaeT NOACTUNOYHBIA HAaBO3 B OTKPbLITbIE HABO30XPaHWU/N-
Wwa (nnowaaky 419 KpaTKOBPEMEHHOro XpaHeHUs HaB03ad), PacriofioKeH-
Hble C 0OpaTHOl CTOPOHbI KOPOBHMKOB. IMoLianka 6eToHNpoBaHa, BbINos-
HeHa ¢ yknoHom B 30-40 rpafycos, umMeeT [1-06pasHyto hopmy. CTeHbl
NNOLLAAKN YKene306eToHHble BbICOTOl okono 0,5 M. HakonueLimiics HaBo3
1 pa3 B MecsL, KOBLUOBbIM MOrpy3umkom Amkogop 352, rpysutcd B MO-
6WbHbINA TpaHcnopT (TpakTop MT3-3522 B arperate ¢ npuuenom MM®-
20) 1 BbIBO3WTCA Ha cneLyanbHble Nonesble NIOWanKu A5 KOMMOCTUPOBa-
HUS.

Pe3ynbTaTbl BbIMONHEHHOIO 3HeproaHann3a rpoecca HaBO30yAaneHus
13 NOMELLEHNIA ANS COAEPXKaHWs JOMHOr0 CTaga Ha M3yvaeMblX XXMBOTHO-
BOAYECKMX 06beKTax (Tabn. 2) nokasanu, YTO B pacyeTe Ha 0fHO XXMBOTHOE
Hanbosiee 3HEProeMKUM, ABUICA MPOLECC HABO30YLaNneHus, oCyLLecTBNse-
Mblil Bynbao3epom Ha MT® «Kaxenka» (103,44 Kr y.T.), HaUMeHee 3Hep-
FOEMKMM, OCYLUECTB/ISIEMbIA CKPENepHbIMM YCTaHOBKaMM Ha KOMM/EKCe
«bepe3soBuua» (23,30 Kr y.T.). B pacueTe Ha OAHYy ro/ioBy CKOTa 3aTpaTbl
3Heprun npu ybopke HaBo3a 6ynbA03epoM OKazanuch B 2,2-4,4 pasa unm
Ha 55,5-77,5 % BbliLLIE, YeM MpY YOOPKE HaBO3a CKpernepamu.

Tabnuuya 2. CoBOKYNHbIE H M03JIEMEHTHbIE 32aTPATHI JHEPIHH HA BBINOJIHEHHE
npoiecca yJajJieHusi HaB03a Ha MOJIOYHBIX epMax U KomILIekcax 3a 2021 roa, Kr y.1/roJ1.

MpsiMble 3Heprosa-

HanmeHo- OBelLLeCTB/EHHbIE 3HEPro3aTpaThl Cywm-
Tpartbl
BaHve tepm| Moro- VaLAHG W MapHble
Y KOMIJIEK-| I0BbE (9MEKTPO-( L - |3HEPIOHO; 060py10Ba- 34aHus 1 3Hepro-
coB 3Heprum cuTenm ite COOpY>XXeHWs | 3aTpaTbl
Byparoso 219 3,01 - 10,04 18,41 29,23 46,07
XKaxenka 380 - 49,33 | 11,55 31,70 14,48 103,44
bepesosuual 591 2,06 - 6,86 7,70 12,41 23,30
PaccowHoe | 800 2,30 - 7,68 6,50 18,75 24,59
YCTeHcKmid | 738 2,39 - 7,96 7,17 20,36 27,42

AHIM3 AaHHbIX Tabn. 2 CBMAETENLCTBYET, UTO Y/e/bHbIV BEC SHEPIUK,
OBELLIECTB/IEHHO B MalIMHaX U 060pyAoBaHWI, B 3HeprosaTparax Ha y/a-
NeHVe HaBo3a MOGW/bHLIM CMOCOGOM, [0BO/ILHO 3HAUUTENEH, YTO CBA3aHO
C WCMOMb30BAHMEM BbICOKOMPOU3BOAUTENBHOIO (25 T/4) 3HEProeMKOro
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TpakTopa Mo CPaBHEHWIO C MAaso3HEProeMKUMK (NPOU3BOAUTENLHOCT —
0,5-6,4 T/4) cKpenepHbIMW YCTaHOBKaMuW. B pacueTe Ha 0fiHy rofioBy CKoTa
MaTepuanoemMKocTb MOOUIbHBLIX CPeAcTB HaBo3oyaaleHus B 1,7-4,9 pas
nnn Ha 41,9-79,5 % npesblLLana CTaLMOHapHbIe.

Mo 3aTpaTam aHeprum XmBoro Tpyza 60ee BbICOKOIHEPTOEMKOW Takke
OKasanacb MobunbHas ybopka HaBo3a. Tak, 3HEProeMKOCTb MPAMbIX 3aTpaT
Tpyfa BoguTens 6ynbaosepa Ha MT® «XKaxkenka» okasanach B 1,1-3,7 pa3s
nnn Ha 9,2-73,0 % BbiLLIe, YEM criecapeli, paboTaroLmMX Ha CKpenepax, YTo
B MnepecyeTe Ha 1 rosioBy ckota cocrtasusio 8,78 kr y.1. npotus 2,37, 2,57,
2,99 1 7,97 Kr y.T./roN. Ha KOMMeKcax «YCTeHCKMit», «PaccoluHoe», «be-
pesosuua» 1 Ha ClN®P «bynaroso» COOTBETCTBEHHO.

AHanu3 CyMMapHbIX 3aTpaT 3HEepruu Ha ro/oBy CKOTa roKasas
(Tabn. 2), 4yto Npu ybopKe HaBo3a CKpenepamu MOMHbIE 3HEProsaTpathbl
coctasunmn 23,30-46,07 kr y.T/ron.

[na TpaHCNopTMPOBaHMA HaBo3a U3 NPUEPMEPCKUX HaBO3OXPaHW/INLL
(HaBO30COOPHMKOB) B NOJIEBLIE HABO3OXPAHUIULLA UM HA MONS NPUMEHS-
HOTCS BbICOKOMPOW3BOAUTENbHbIE SHEPrOEMKME MalUUHbI (NOrpy3ymK AM-
kogop 352, Tpaktop MT3-3522, MXXY-20, npuuen NMMV®-20, MBXXY-12,
TpakTop MT3-2022), 4TO BefeT K yBeNIMYEHUIO 3Hepro3aTpaT Ha cpeacTsa
MexaHu3aLmm 1 3aTpar XuLKoro Tonnmsa.

ViccnenoBaHUa TEXHOMOMMYECKOro npouecca MOBUbHLIX CpeacTs no-
Kasanu, 4yto 30-50 % pabouyero BpeMeHW 3aTpadMBaeTCsl Ha OCHOBHYHO pa-
60Ty, a OCTaslbHOe PAcXo4yeTcs Ha Morpy30uHO-pasrpy30yHbIe onepauuu,
[IBUXKEHME NMOPOXKHUX arperaTos, B pe3ynbTaTe Yero CKNafblBaeTcs BbICO-
Kas cebecToMMOCTb NepeBo3oK [9].

OHeproaHanuns paboTbl NATU MONOYHBLIX (hepM U KOMMIEKCOB NoKasan,
YTO TEXHOMOTUS YaneHns HaBo3a M3 XMBOTHOBOAYECKMX MOMELLEHWIA CTa-
LIMOHApPHLIMW CPeacTBamMu C MPUMEHEHVEM CKpPenepHbIX YCTaHOBOK LMKIN-
YECKOro [eiicTBMA U HAacCOCHOro 060pyaoBaHUs 3(PeKTBHee OyNbAo3ep-
HOr0 HaBO30YJaIEHUS, UMEeET B0/ee HU3KME 3HeprosaTpaTbl U MaTepuaso-
EMKOCTb, He TpebyeT MCNo/b30BaHWS XUAKOr0 TONIMBa, NO3BO/ISET MOJHO-
CTbl0 aBTOMAaTWM3MPOBATb MPOLECC HaBO30Y[aNeHWUs U BbIMNOMHATL €ro B
COOTBETCTBUM C TPEOOBAHNAMM MO 3aLLUTE OKPYKAIOLLEN Cpeabl.

Ha ocHOBaHWM NpPOBeAEHHOI0 3HeproaHann3a, B HarpasieHun (opmMu-
pOBaHMsi 3HeprocbeperaroLMx TEXHOMOMUIA Mpouecca NPUrOTOB/EHWS Y
pasfayv KOPMOB U HaBO30YaneHUs, Oblnn BblAeNEHbI CefyoLLMe NPpUeMbl:

1. TIpuMeHeHMe 3KOHOMWYHbIX MalUvH W arperatoB Afs Norpysku u
pasfaym KOpmoB, Ans y60pKuM, NOrpysky u TpaHCMOPTUPOBAHUA HaBO3a, a
Takke sHeprocoeperaroLLmMx NPUEMOB 19 MeXaHU3aLuy NpUroToBIEHNS U
pasfayn KOpMOB U HaBO30YAaSIeHMS.

Mpn NOAroToBKE KOPMOB K CKapMAMBAHWMIO >KUBOTHbLIM, CneayeT uc-
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Monb30BaTbh TEXHWYECKME CPeACTBa, B KOTOPbLIX COBMELLEHbI Onepauumn o
M3MENbYEHUIO U CMELLUBAHMIO, YTO MO3BONAET CHU3UTL 3HEPrOeMKOCTb U
MEeTa/I/I0eMKOCTb NpoLecca NPUroTOB/IEHNA MOMHOPALMOHHBLIX KOPMOBbIX
CMeceld, a Takke COKpaTWTb KOMMYECTBO MOrPy304HO-Pasrpy30uHbIX U
TPAHCMOPTHbIX PaboT.

Mpy pasgaye KOPMOB MPULENHBIMU KOPMOpa3faTymKammn 6e3 camosa-
rPy3Kn creflyeT Y4eTKO BblOMpaTb TPaKTOp, YUUTbIBAA €ro TAroBbliA Knacc,
CKOPOCTb [IBVXXEHMSA HA COOTBETCTBYHOLLMX Mepedadax, rpy3onoLbeMHOCTb
HaBECHOr 0 YCTPONCTBa W Apyrue TpeboBaHWA K KOMIM/IEKTOBAHMIO MaLLWH-
HO-TpakTopHoro arperata (MTA).

[ns cokpalleHns KOMMYecTBa 3arpy3oK KOpMOpasfaTymka-CMecuTens
cnefyeT BbIOMPaTh ONTUMasbHBIA 06beM GyHKepa. M0 yAenbHbIM 3aTpaTam
Ha NPWroToBfieHMe 1 pasgady Kopmos Ha MT® c noronosbem 0T 200 fo
800 KOpOB ONTUMATbHLIMM SABAAIOTCSA MALUMHbI C BYHKEPOM 0T 6 0 12 M3,

Lna CHYKeHUs yaenbHbIX pacXofoB Ha NPUIOTOBNEHWE U pa3jady Kop-
MOB Lief1eco06pa3Ho NMpPUMeHATb MalUUHbBI C CaMo3arpy3Koii (C UCrob3oBa-
Huem rpeiicepos, pe3 Ana 3abopa cunoca UM CeHaxa M3 TpaHwein, U-
06pasHbIX YCTPOWCTB C PEXYLLMM MeXaHW3MOM KOBLUOBOFO TuMa A/18 Bbl-
eMKU 13 BypTa).

B cnyvae, Korga Kopma npeaBapuTesbHO U3Me/bYeHbl U HEOOX0AMMO
MPOW3BECTM TOMbKO WX [OU3MENbYEHMe, CMeLIMBaHMe U pasjady, crefyet
NPUMEHATb BEPTUKANbHbIE KOPMOpa3AaTUiku. TOpu30HTaNbHbIE MalLWHBbI
06BEKTVMBHO Pa3fatoT NyuLLe, HEXeNn BePTUKa/IbHbIE, U3MENbYalT KopMa
[0 300TEXHUYECKMX HOPM, CMELLMBAIOT KOMTMOHEHTbI Kopma 1 obecneun-
BalOT 60/1ee BbICOKYHO PABHOMEPHOCTb BblJaun CMeCH.

Vicnonb3oBaHWe KOPMOpPas3gaTUMKoB C ABYMS TOPWU3OHTASIbHbIMU LLIHe-
KaMu, CnocobHbIX pa3faBaTb KOPMOBYHO CMECh Ha [iBe CTOPOHbI B OT/INYME
OT BEPTUKANbHBIX, NPUBOAUT K 3KOHOMUY BpeMeHu 1 TCM.

M3-3a 60nblueli 3HEpProeMKOCTV Mpolecca CMeLIMBaHWsS MpW BepTu-
KalbHOM  PacrofioXXeHuy LUHEKOB B LEHTpe OyHKepa, CMecuUTenu-
pasfaTuMKN C BEPTUKANbHBIMU LUHEKaMW [O/MKHbI arperatmposaTbecs C
TpaKTopamy 60/bLLIEA MOLLIHOCTW.

[nsa y6opku HaBo3a M3 NOMELLEHUI A MOBUBHBIMU CPeACTBaMU He06X0-
Aymo obecrieunBaTb 6eCnpensTCTBEHHbIN NPOe3s TpaHCMopTa Yepes BopoTa
I BHYTPY MOMELLEHUS.

Mpun ybopke HaBo3a OyNbL03EPOM M3 MOMELLEHUI A1 60KCOBOro Mnu
KOMBUBOKCOBOro COAepXaHWs XMBOTHbIX By/bAo3epHas fonara Jo/mKHa
COOTBETCTBOBATbL (POPMe KaHasa (HaBO3HbINA NPOXOL, JOMKEH UMETb (hopmMy
NPAMOYrObHOTO I0TKA WWPWUHOWA 2,2-2,7 M 1 rnybuHoli 200-250 mm).
B uenax npefoTepalleHns pactekaHus 6ecnofCcTUIOYHOroO HaBo3a 3a npe-
[enbl NoTKa, cnegyet 060pyoBath Oy/bAo3ep LWapHUPHO—3aKpenaeHHbLIMU
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6OKOBbIMM LLeKaMmn AnnHoi 1000-1200 MM, yrnpaBisieMbIMU C MOMOLLbO
rMApOLUINHAPOB.

Hanbonee pacrnpoCTpaHeHHbIMU U MEHEee 3HEproeMKUMU CUCTEMamMu
yaneHNs HaB03a M3 NOMELLEHWA 418 JOMHLIX KOPOB Mpu GecnpuBsA3HOM
GOKCOBOM WX COEPXaHWUU ABMAKOTCA CKPENepHble YCTaHOBKY.

2. Ans yMeHbLUEHWA 3HeProeMKOCTU TOMINBA CrefyeT YCTPaHATb JINLL-
HWe M coKpalwaTb X0n0CTble NPo6ern KopMopasAaTyMKoB, TPAKTOPOB BO
BpeMsi Y6OpKM HaBo3a, ONTUMaNbHO 3arpyXaTb KOpMmopasgaTyumku U npu-
Lenbl 4N8 NofABO3a KOPMOB M BblBO3a HAaBO3a, palyOHanbHO pasMellats
YKMBOTHOBOJYECKME MNPeSnpusaTus U 06beKTbl KOPMOMPOU3BOACTBA, MO-
WaaKn 41 XpaHeHWUs U BUOTepMUYECKOro obessapaxnBaHms HaBo3a cie-
LyeT pasMellaTb Ha ONTUMASIbHOM PacCTOSHWM OT YKMBOTHOBOAYECKMX
00BLEKTOB B COOTBETCTBUM C TPeOOBAHWAMMW CaHUTAPHBLIX HOPM W Npaswu,
feicteytolmx B Pecnybiuke benapych.

3. [N CHWXeHWs pacxofa 3NeKTPO3HEPTUM Ha HaBO3OYAa/IeHMe Liene-
co06pa3HO MCNosb30BaTh Maso3HEPTrOEMKME HACOCHI ANA MepeMeLLnBaHuns
W NepeKayvky HaBO3HbIX CTOKOB.

4. C Uenblo CHWKeHWA 3aTpaT Tpy4a tofeid npy BbIMOSHEHUN OCHOB-
HbIX MPOM3BOACTBEHHbLIX oOMepauunii (pasgada KopMoB, ybopka HaB03a)
Heobxoauma pa3paboTKa CUCTEMbl KOHTPONS 3a COGMAeHMEM TpyaoBOi
OMCUMNAUHDLI, COKpalleHMe 3aTpaT Tpyda MexaHW3aTOpOB-TPaKTOpuUCTOB
MyTeM COBMELLEHUS BbIMOHEHWUS TEXHOIOMMYECKNX Onepaumid Mo pasgade
KOPMOB 1 YO6OPKe HaBo3a.

3akiouenue. TakuMm 06pa3oM, YCTaHOB/IEHO, UTO TEXHOMOTUYECKWiA
MpoLecc NPUroTOBNEHNS W pa3fady KOPMOB Ha W3y4aeMbIX MOJSIOYHbIX
thepmax M KOMMJIeKCcax OCYLLEeCTBAAETCA MOOU/IbHBLIM CNOCOBOM C MOMO-
b0 MPULEMHBIX KOPMOPa3gaTUMKOB-CMecUTeNel Kak C BEPTUKaIbHbIMU,
TaK 1 C FOPU30HTANIbHLIMK PaboUr MK OpraHamu.

AHanM3 3HeprosaTpar TEXHONOMMYECKOro nmpouecca NPUroToB/IEHUS U
pasfayn KOPMOB Ha (hepMax 1 KOMM/eKcax no npomn3BoLCTBY MOJIOKA MOKa-
3a/1, YTO C yBenmyeHnem noroniosbd KPC 3atpatbl 3Heprum B pacyete Ha
ro/oBy, CBA3aHHbIE C pa3fayeil KOPMOB, YMeHbLUIAOTCS. Tak, HambonbLime
3HEeprosarparbl Ha MPUroOTOB/IEHNE U Pa3fady KOPMOB B pacyeTe Ha rosoBy
6binM ycTaHoBMeHbl Ha CIM® «bygaroso» (231,17 Kr y.T.), HaUMeHbLLNE —
Ha MTK «PaccolHoe» (122,99 kr y.T./ron.).

YCTaHOBMIEHO, YTO TEXHO/IOTMYECKWIA MPOLECC YAaneHUs HaBo3a Ha
M3y4aeMbIX MOMOYHBIX PepMax 1 KOMMeKcax ocyLecTBSeTCA MexaHuye-
CKUM CMocobomM € MOMOLLb0 MOGWUALHBLIX (TpakTopa € 6YyNbA03epHON
HaBeCKO) U CTaLMOHaPHbIX CPefcTB (CKpenepHbIX YCTaHOBOK).

AHann3 3Heprosarpar TEXHOIOrMYeCKOro npoLecca yAaieHs HaBo3sa Ha
thepmax 1 KOMMIEKcax Nno NPoM3BOACTBY MOJIOKA MOKa3an, YTo B pacyeTe Ha
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1 ronosy cKoTa Hambosiee 3HEProeMKUM SBU/ICA NPOLECC HaBO30YAaNeHNs,
OCyLLeCTBAseMbIi  Oynbao3epoM Ha MT® «XKaxenka» (103,44 kry.T.),
HaMMeHee 3HeproeMKMM, OCYLLECTBASEMbIN CKpenepHbIMW YCTaHOBKaMU Ha
Komrnekce «bepe3osuua» (23,30 Kr y.T.). 3atpatbl 3HEPruM B pacuyete Ha
OfHYy ronoBy ckoTa npu y6opke HaBo3a Oynb03epOM OKasalnch B 2,2—
4,4 pa3a unn Ha 55,5-77,5 % BbiLLe, YeM NPy YBOPKe HaBO3a CTaLMOHAPHbI-
MW CcpefcTBamy (CKperepamu), MaTepuanoeMKoCTb MOOWIbHBIX CPeacTs
HaBo3oydaneHns Ha MT® «Kaxenka» B 1,7-4,9 pa3 um Ha 41,9-79,5 %
npesblllana CTauMoHapHbIe CPeACTBa, a 3HEepProeMKoCTb MPAMbIX 3aTpar
Tpyga Bogutens 6ynbgosepa B 1,1-3,7 pa3 wnm Ha 9,2-73,0 % npesbiwana
3aTpartbl Tpyja cnecapeid, paboTatoLLx Ha CKpenepax.

YCTaHOB/IEHO, YTO CaMble PAaCMpPOCTPaHEHHbIE U MeHee 3Heproemkue
CUCTEMbI yaaneHnsa HaBO3a U3 I'IOMELLI,EHVIVI ana AOMHbIX KOpoB npwu 6ec-
NPMBA3HOM OOKCOBOM UX CcoAep>xaHNN — CKpenepHble. |_|pl/I 3TOM NOJIHbIE
3Hepro3arpaTbl cocTaBunu 23,30-46,07 kr y.1/ron.

Ha ocHoBaHUW 3HeproaHanMsa npolecca NPUroToBAEHUA W pasgayn
KOPMOB M HaBO30Y[a/eHUs Ha (lepMax M KOMM/EKCax Mo Mpou3BOACTBY
MO/0Ka 060CHOBaHbl OCHOBHbIE TEXHO/IOMNYECKME npuemMsl B Hanpas/IEHUN
(*)OpMVIpOBaHVIH 3Heproc6eperarou.|,|/|x TEXHONOT i NPUroToBNeHNa N pas-
[Jayn KOpMOB W yaasieHns HaBo3a.
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