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OCHOBMU €BPONENCHKHUX TEXHOJIOT'T BUPOIIIYBAHHSA KOPMOBUX BYPSKIB TA
JOCJIIKEHHSA IPOLIECY iX IMTOJPIBHEHHSI
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3a ocmaHnui poxu npowwIIU 8eJIUKI 3MIHU 6 MEXHON02II 6UPOUYBAHHA MA KOPMOGOI OUIHKU KOPMOGUX
oypakie. Ypoowaiinicme KOpmoeux 0ypaAKié 3a OCMAHHI pOKU  30I1bUIUIACL B06IUi, eHepeemuUYHA UIHHICHb
HAOAU3UNACH 00 KOHUEHMPOBAHUX KOPMIE.

Ha pigni 3 eucoxoio eposcaitnicmio, KoOpmogi OypaKu Oyxce HONCUBHI ma 000pe nepempasiioOmucs, ix
000pe noidaromev meapunu i nPU YbOMY UPOOIIAIOMb Oazamo enepzii 071 pO36UMKY.

Bypakienuxu-cenexyionepu baeapii eusenu copmu ma 2iopudu Kopmosux O0ypaKie pizHUX MUNIG, WO
6i0n06i0aIOMb 6UMO2AM PIZHUX PATIOHIB, 6PAXO0BYIOUU RPUPOOHO-KIIMAMUYHI YMOGU, MEXHON02II0 Ma 0Co0IUBOCH
GUKOPUCMAHHIA MEXHIKU.

Komnnekcna mexanizayin Kopmosupodnuymea naoae Ho6i moxcaueocmi. Pazom 3 ximizayicro i
CiIbCbKO20CN00APCLKOI0 MEXHIKOI0 CeNeKUis POCAUH 3 PO36eOeHHAM HOBUX COpmie ma 2iopudie i po3eumxom
Kpawjux ghopm HaACIHHUYMEA MONCYMb CKOPOMUMU MPYOOMICHKICIb, gumpamu i uac.

Haubinow enepzomicmkum ma, pazom 3 mum, HAUNOWIUPEHIWUM HPOUECOM NIOZOMOBKU KOpMie 00
320006y6anna € noopionennsa. Heobxionicmov mexanizayii npoyecy noopioHeHHA KOPEeHenn0die npuszeena 00
CMEOPEHHA 3HAYHOT YACHUHU HAUPI3HOMAHIMHIWUX ROOPIOHIO6AUiE: 8I0 KOPeHepi30K 3 pyUHUM HPUBOOOM 00
6UCOKORPOOYKMUBHUX MAUIUH.

OoHnax, Ha CbO2OOHIWHIN O€Hb 3A80AHHA AKICHO20 RNOOPIOHEHHA KOpMIE@ npu Maniil RUMOMIN
EeHep2oOEMHOCII  NOOPIOHIOBAYA 3ANUWAEMbCA 00 KiHUA HeeUpPiuleHUM, He36aXMcal0Uu HA PI3HOMAHIMmMA
KOHCmpYKUiii podouux opzamie i 6 yinomy mawunu. Ile npuzeooums 00 mozo, uio enepzosumpamu Ha NOOPiOHEeHHA
cKknaoaroms 00 38% 3a2anbHUX eHepzosUmMpPam Ha NPU2OMYEAHHA KOPMIE.

Ocobausicmio 3anponoHO6ANOT KOHCMPYKUYIT nOOPIOHI0BAUA KOPEHEN100i8 € HAAGHICIY PINCYUUX KPOMOK
Ha noseepxui 06epmosux dapadanie, AKi 6UKOHaAHI Y hopmi 3pizanux KoHycie, 306HIWHINI dDapadan 0CHOBOI0 KOpRyca
po3minieHuii 0ozopu, a GHympiwiHill Oapadan O0CHO60I0 Kopnyca po3miuieHuii Oonusy. bapabanu moxcymeo
obepmamucs y pizni cmopouu. Ha nodpioniorouux 6apadanax eukoHaHi 6ikHa ma 3aKpinaeni pixcydi e1iemenmu.

Kniouosi cnoea: cenexuyia, copmu, KopeHenioou, mexno.n02ii, pixcydi enremenmu, nOOPIOHEHHA, CUNA
Di3aHHA, NOMYIHCHICMb.

®@. 12. Puc. 11. Taoda. 2. Jlir. 14.

1. IlocTanoBKa npodaeMu

VY €BpONEHCHKIA MPaKTUI[l arpapHOro BHPOOHHUIITBA OUYEBHUIHHH IEpexif 10 HOBUX TEXHOJIOTiH
BHPOIIyBaHHS Ta OIIIHKH IepeBar KOpMOBHX OypsikiB. CIIOKUBaHHS KOPEHEIUIO/AIB Y HATYpaJIbHOMY BUTIISIII
MPAaKTUYHO HEMOXKIIMBE, TOMY IX TOAPIOHIOIOTH Tepeln BXKHUBaHHsAM. Po3pobineHo Oe3nmiy paiioHiB, aine
e(eKTUBHICTP iX HAa OCHOBI KOPMOBHX KOPEHEILIO/IB OTpeOye MoJanbIInX JochiKens| 1, 2, 3, 4].

3 ypaxyBaHHSM BHIIE3a3HAYCHOI0, BJIOCKOHAJICHHS TEXHOJIOTIH BHUPOINYBAaHHSA Ta IMiArOTOBKU
KOPEHEIUIOAIB /IS 3TOJOBYBaHHS Ha OCHOBI INEPCIEKTHBHOI KOHCTPYKIII MoapiOHIOBaya, IO MOETHYE
HU3bKY EHEPTOEMHICTD Ta BIIMOBIAHICTH MMOIPIOHEHHS 300TEXHIYHIM BUMOTaM € aKTyaIbHOI ITPOOIEMOTO.

2. AHaJi3 OCTaHHIX J0CTiKeHb i myOJikaniii

[Mopsin i3 KOHIIEHTPOBAHHUMH KOPMaMH ChOTOJIHI 301BIIYETHCS MOMMUT HA 1HII KOPMOBI KYJIbTYPH,
TOMY KOPMOBi OYpSIKH 3aiiMalOTh ITPOBIIHE MiCII€ Cepe/l BCIX OCHOBHHX KOPMOBHX KYJBTYP.

[porec moapiOHEHHS KOPEHEIUIONIB MOTPEOY€E BEMMKIX BUTPAT €HEPTil 1 10 KIHIIA HE TOCTiIKEHUH,
HE IMBJITYMCH HA BEJIUKY KUIBKICTh poOiT [5, 6, 7, 8].
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SIKiCHI TIOKAa3HHMKH TMOJPIOHEHHS KOPMIB ICHYIOUMMH MOIpiOHIOBaYaMH 4YacTO HE BiANOBIIAIOTh
300TEXHIYHUM BHUMOTaM, a B OUIBIIOCTI BHUIMAJKIB CIOCTEPIracThesi mepenoApiOHeHHs KopeHeruioAiB abo
0e3MOBOPOTHI BTPATH KIITHHHOTO COKY.

3. Meta gocaimxeHHs

Mera poOOTH — pO3MIITHYTH TEXHOJNOTii BHPOIIYBAHHS KOPMOBHX OYpSKiB Ta OOTPYHTYBaTH
ONTHUMAaJIbHY KOHCTPYKTUBHO-TEXHOJIOTIYHY CXeMY MO/piOHIOBaYa KOPEHEIUIOAIB, Ka 3a0e3MeUUTh BUCOKY
SKICTh MOIPIOHEHHS IPY MIHIMAIBHUX ITUTOMUX BUTPATaX CHEPTii.

4. Bukiajg 0CHOBHOTO MaTepiajy

[Ipotsarom ocTaHHIX POKIB MPOWILIIN 3HAYHI 3MIHH Y TEXHOJOTii BUPOIIYBaHHS Ta OIHII IepeBar
KOPMOBHX OYpsKiB. YpOXKaiHICTh KOPMOBUX OypsiKiB 3a octaHHI 30 pokiB 30UIbIIMIACS B JBa pa3d 1 Ha
ChOT'OJHI Ckiamae Ol 1 THC. LIEGHTHEPIB 3 TeKTapa, a CymMapHa €HepreTMyHa I[IHHICTh HaOJIM3UjIacs 10
KOHIICHTPOBAaHUX KOPMIB.

KopmMmoBi Oypsiku cbOTO/IHI MarOTh PSiJI IIEpeBar:

- eKOHOMIIO KOHIIEHTPOBAaHMX KOPMIB;

- 3HWKEHHS BUTPAT BUPOOHHUIITBA,

- TIOKpAIeHHS SKOCT1 MOJIOKa;

- MIJBHUINEHY IIHY HA IPOAYKIIIO JJI1 MOJTOKOBUPOOHHKA.

Ha piBHI 3 BUCOKOIO BpOXKalHICTIO, KOPMOB1 OypsIKH JTy’Ke TIOXKHBHI Ta JJOOpE MepeTpaBIolOThCA, iX
J00pe MOial0Th TBAPUHU 1 TP IBOMY BUPOOJIAIOTH 0araTo SHEpTii Ui CHHTE3Y MOJIOKA.

VY HiMeuunHi poBeieH] YUCIIeHHI JOCIi/KEHHS BIUIMBY Pi3HUX BUJIB KOPMIiB Ha MPOAYKTHBHICTb
MOJIOUHUX KOpiB. Pe3ynbTaTv mokasaiu, 110 3HAYHE IIJBHIICHHS OLTKa B MOJIOII MOMKJIMBE 3a PaxXyHOK
KOPMOBHX OypsIKiB.

Ha Ttux mignmpueMcTBax €BpONEHCHKOI'O0 PpETiOHY, Ji€ BIPOBAPKEHO BHKOPUCTAHHS KOPMOBHX
OypsIKiB, MPaKTHYHO B YCIX BHITAJKaX BHPOOHHITBO CTa€ OLTBII EKOHOMIYHMM 1 TaKMM YHHOM CTa€
MOJKJIMBUM 30UIBIICHHS JOXOMIB IMX MIANPUEMCTB. SIKIIO MOPIBHATHA COOIBAPTICTh SHEPreTUUYHOI OJUHUIL
MpPH ONHAKOBHX 3aTpaTax MDK KOPMOBHMH OypsKaMH Ta KOHIICHTPOBAaHMMH KOPMaMH, TO Y BUIAJIKY
BHUKOPHUCTaHHS MEPIINX BOHH HAITOJIOBUHY MEHIIII.

[Ticnst BBeZeHHs TPaBHII KBOTH HA MOJIOYHOMY pUHKY €BporeicbkuM Coro30M, BUPOOHUKH MOJIOKA
CTOSITh WI€ TiJ OUIBIIMM KOHTPOJEM, HDX paHille, OCOOIMBO 1€ CTOCYEThCS PEHTAOENBbHOCTI YTPUMAaHHS
BEIMKOI poraroi xyao0u. ToMmy 3HM)KEHHS cOOIBapTOCTI KOPMIB Ma€e OCOOJIMBE 3HAYCHHS, OCKIIBKH BOHHU
cxinanattb 50% — 70% Bcix BUTpAT MPH BUPOOHHUIITBI MOJIOKA.

OcHOBHE THTaHHS TONATAaE B TOMY, MO0 BiJi KOHIIEHTPOBAHOTO KOPMY IEPEHTH J0 OCHOBHOTO
KopMy. MoBa #je mpo Te, 00 KOpMH JUIs TBApHH OyJaM B JOCTATHINH KIUTBKOCTI 1 Kpamiol SKOCTi 1
MOCTABJISUTHCS 3 TAPAHTIEIO 3 BIACHOTO TOCIIOAapCTBA.

€BponeiicekuM Coro30M po3po0IIEHO HOBY CHCTEMY OLIIHKH TOMIBII HEeTTO-eHepris-nakraiis, (HEJI)
OLIIHKA 3IIHCHIOEThCS Y Merajpkoyiisax. A y HacC Ha ChOT'OJHI OI[IHIOEThCS B KOPMOBHUX oauHUIsAX. HoBa
OIliHKa KOPMOBHX 3ac0o0iB Ma€ 1 eKOHOMIYHI OOTpYHTYBaHHSA. 3TiIHO E€HEPreTHYHOI OI[IHKH HaWOUIBII
e eKTUBHUME € KOPMOBi OYpSIKH.

VY Bagapii 3a ocTtaHHI POKH BiIIaMH CUILCHKOTO I'OCIOJAPCTBA OYJIO OI[IHEHO 1 BHJAAHO OiibIie
31000 xopmoBux partioHiB. [Ipu oMy OyIJI0 JOCHTIIPKEHO Jit0 PI3HUX BUIIB KOpMY [5, 6].

PesynbraTu mokasajiu, 10 KUTBKICTh 3araJIbHOTO BMICTY OLIKIB y MOJIOII MiBUIYETHCS 38 PAXYHOK
Oypska. Lle BiamoBigae TakoX BMICTY KUPY B MOJIOILL, 1110, HMOBIpHO, MPU3BOAUTH O KPAIIOT0 MOCTaYaHHS
CHEPTIET0.

Ha migcraBi 1bOro JOCHIKEHHS MOXKHA TaKOXK IPHUATH 1O BHUCHOBKY, II0 OYpsSK YUHUTH
MMO3UTHBHU BILIMB HA 310pOB’s KopiB. KopoBu 3a0e3meueHi eHepriero BiAMOBIIHO 10 MPOAYKTUBHOCTI.

Sxmio 3i06paTy MO3MTUBHI BIACTHBOCTI KOPMOBOTO OypsKa Y MOJIOYHOMY TBApHHHUIITBI pa3zoM, TO
KOpMOBHI OypsiK Ma€ sIBHY TiepeBary Jijisl CLIbCBKOTO TOCIIOIapPCTBa, a came:

* BEIUKI IOCATHEHHS Y BUPOLITYBaHHI KOPMOBOTO OypsiKa;

* 3HWKEHHS TPYIOMICTKOCTI BiJl IIOCIBY /10 30MpaHHS;

* MOXIIMBICTh MeXaHi3alii BUpOOHHIITBA 1 KOpMOpO3/Jadi i KOpeKTHa OI[IHKa KOPMOBOTO OypsKa
JUIsl TOJYBAaHHS, BCTAHOBIICHA 33 OCTAHHIN Yac, 0 POOUTh KOPMOBHIA OYpSK IIIHHUM KOPMOM, SIKHH KOXEH
CUTBCBHKHIA TOCIIO/Iap MOYKE BUPOIIYBATH Ha BIACHOMY MiAIPHEMCTBI.

Y kopMoBOMY BUPOOHMITBI €BporieiicbkuM CoOI030M IIOPIYHO 3aBISKH IHTCHCUBHIN CEICKIIMHIN
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po0OOTi BiZOMPAIOTh 3 THUCSYI OMHUYHUX OYPSKIB 32 GOpMOI0, 3a0apBIICHHSIM, Barolo i BMIiCTOM MOKHBHHUX
pEeYOBHMH HaWKpalll 3pa3Kd Ui MOJANBIIOT0 PO3BENCHHS, BPAaXOBYIOWH TIPH IOMY CTiHKICTh /0
ILTICHABIHHS 1 JIOKKO3JaTHICTh. L[ Mera 3a3BHMYail NOCATAETHCS B paMKaxX TeTEPO3UCHOro Meromy. [lpu
IOMY METOJ{i PO3BEJCHHS 3 MOTOMCTBA OJMHHYHHX POCIHH YTBOPIOIOTH JiHii, SIKi BUKOPHCTOBYIOTH JUIS
MOJAJIBIIOI CENEKIIMHOT pOOOTH 1 SKI BOJIOAIIOTH XOPOIIOK KOMOIHALIMHOK 3[aTHICTIO 1, TAKUM YHHOM,
MPUHOCSTH Ie OUIbINi Bpokai. OMHUM 3 MOJANBIIMX 0araToOoOILSIOUUX METOMIB € MOJIIUIOIIHUNA METOJ
posBeneHHs. [lepeBara MOMIIIIOIAHOTO METOMY, TOOTO PO3MHOKEHHSI HOCIIB CIallKy, BUKOPHCTOBYETHCS
TaKOX TPU PO3BEIEHHI KOpMoBoro Oypsika. [TopiBHSHO HOBHI 0araTooOiNSIOYMA METOJ PO3BENCHHS — IIe
riOpuaHuii MeTon. Y 1bOMY BHIIAJKY Bill JBOX OAThKIB IO IHLIECIPAMOBAHOMY BHOOPY, SIKI BOJIOIIIOTH
SKHAWKpaIMH KOMOIHAI[ITHIMHU BIIACTUBOCTSIMH, 32 JOTIOMOI'OI0 PErylibOBAHOTO 3alMICHHS OTPUMYIOTh
riOpuam, BiJ SKHX MOYKHA YEKATH I1¢ OUTBIINX YCITiXiB IPH PO3BEICHHI.

3a 10MoMOT 010 IILOT0 HOBOT'0 METOY PO3MHOKEHHS 3a ocTaHHIX 20 pokiB OyIJI0 3HAYHO MMiIBHIICHO
BpPOKaWHICTh KOPMOBOTO Oypsika. 3aJieXHO BiJ BUAy Oypsika, BpokalHICTh ckianae choromi Big 900 mo
1000 nr/ra i OlblIe.

BypsikiBHuKH-ceneknionepn baBapii po3Benu copTH KOPMOBOTO Oypsika pi3HUX paloHiB,
BPaxOBYIOUH 1X TEXHOJIOTIIO 1 MEeTOAM 30MpaHHs ypoxkaro. [Ipu 1boMy po3pi3HSIOTH TPU TPYIIH:

- OypsiK 3 HU3BKUM BMicTOM cyxux pedoBuH — 10,0% o 12,5%;

- OypsiK 3 BUCOKMM BMICTOM CYXHX PEUOBHH Bix — 12,5 mo 15%;

- KOPMOBHH IIYKpOBHI OYpsIK i3 BMICTOM CyXHX pedoBHH Big — 15,0 no 18,0%.

OxpiM 1bOrO, COpTH Ta TiOpuaAM Oypsika PO3PI3HSIOTHCSA 3a KOIHOPOM: OLTi, YKOBTi, OpaHXeBi i
YEePBOHi, 1 (HOPMOIO: HMIIHAPHUYHI, OBAJIbHI 1 KIIMHOBHUIHI.

HaiiBaxxyinBila Mera pO3MHOMKEHHS IIOJISITa€ B OTPUMAaHHI BHCOKOI'O BMICTY CYXHX PEYOBHH abo
BIJIMIOBIIHAX MOXXHUBHUX PEUOBHH 3 ypaxyBaHHSM BHUCOKOI meperpaBHOCTI. [lofanbpia Mera HaCIHHUITBA —
1I¢ OTPMMAaHHS F'eHETHYHO OJHOPOCTKOBOIO HACIHHS, Oarato Oajuiiis, PE3UCTEHTHICTh MPOTH IOXKOBTIHHS,
JI0 HEMATOJ Ta 1HIIUX MIKITHUKIB.

Ha nmanmii yac B CiIBCBKOMY TOCIONAPCTBI y PO3MOPSKEHHI KOXKHOTO METOAY MEXaHizalii €
BIJMOBIIHI copTH Ta TiOpuan. s 3BUYaifHOTO BUPOILYBAHHS 3 PYYHHM KOpPYYBaHHSIM MPHIATHI OaraTiii
Macoro abo OifHI JUCTSIM COPTH. J[ist MOBHICTIO MeXaHI30BaHOI 00OPOOKH MPOMOHYIOTh COPTH Ta TOPHUIHU, 110
XapaKTePU3YIOThCS SIKICHOI MOCAIKOI0 B IPYHTI 1 MIUIBHUM JUCTAM. Lls 3aranbHa i iHTEHCHBHA Tporpama
BUPOIIyBaHHs 320€31euye TaKoK B MaiiOyTHLOMY peHTa0eIbHY KYJIBTHBAIIII0 KOPMOBOTO OYpsIKY.

KommiekcHa MexaHizallisi KOPMOBHPOOHHIITBA HaJa€ HOBI MOXJIMBOCTI. PasoMm 3 Ximiero i
CLUTBCHKOTOCIIOJIAPCHKOI0 TEXHIKOI0, CENEKIisl POCIIHH 3 PO3BEICHHIM HOBUX COPTIB Ta TiOPUIIB 1 PO3BUTKOM
Kpamux (GopM HACIHHS MOXKYTh TPOXH CKOPOTHUTH TPYIOMICTKICTh, BUTPATH 1 Yac.

3apa3 po3pi3HAIOTh HACTYIHI BUIM HAaciHHS Oypska [3, 9].

1. Mlpuponuuii HaciHHeBH# Matepian. lLle HartypambHa ¢Gopma HaCiHHS, IO CKIAJAETHCS 3
MEPBUHHOTO KIIyOouKa 3 JeKiIbkoMa mapocTkamu (3a3Buuail 2-4). Lls ¢opma HaciHHS Mae OIWUH BEIUKUN
HEJIOJIIK: Micisl TIOSBU CXOMIB HEOOXiJIHO TPOBOAMTH «IIPOPIIKYBAaHHI» MapocTKiB. Butpara mociBHOro
Marepiany aopiBHioe 12-15 kr/ra. BUcCiB IpOBOAUTHCS 3BUYaHHUMH PAIOBUMH CIBAJIKAMH.

2. TlpeumsiiHuil MOCIBHMH MaTepian, IO KalmiOpyeTbes (TEXHIYHO OJHOCIM’SHUH MOCIBHUMA
MaTepiajd) BIiH BHUTOTOBISIETHCS TEXHIYHOI OOpOOKOIO, TOOTO ILIAXOM MEXaHIYHOTO PO3IICTUICHHS
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HACIHHOTO KJIyOKa 3 HaTypalbHOTO IMOCIBHOTO MaTepiany. MiHIMalbHI BHMOTH, IO Tpen’ sIBISIOTHCS 3a
3aKOHOM O0OPOTY HACIHHEBOTO MaTepially Juis BCIX COPTIB: omHOCIM’sHHICTh 70% mipu 73% 31aTHOCTI 10
npopocraHHs HaciHHs. KaniOpyBaHHS HaCIHHS POBOIUTHCS B MeXKax 3,25-4,75 M.
[TociB BUKOHYETBCS CIBAJIKAMH TOYHOTO BHUCIBY. 3aBISKH MPEIHU3IMHOMY IOCIBHOMY Martepiany B
MOJIi JIOCATAEThCS PIBHOMIPHO PpO3MYyIIEHA MOMYJAllis Oypska 3 BHCOKOKI JOJCH OIWHUYHHUX POCIIHH.
[NopiBHSHO JIETKO KOPUTYBATH BiJICTaHb MIXK POCIIMHAMH JIOBT'OI0 MOTHKOIO.
Exonomist ipalli mpu JAOTIISAI B TOPIBHSHHI 3 «IIPUPOJHUM ITOCIBHUM MaTepianiom» cknanae Ois 40-
60%. 1le 3aMeXuTh BiJ CTYNEHS 3aCMIYE€HOCT IPYHTY, Bijl MOJBOBOI CXOXKOCTI HACIHHS 1 BiA BiCTaHI MiX
pociuHamu. 1I[o0 He AOMYCTUTH PH3WK TPU BUPOIILYBaHHI (HANMpPHKIAJ, YHACHIOK IUNIIMH Y CKJIaji
POCIIMHHOCTI), BiICTAaHb YKJIJaHHSA HE MIOBMHHA TMEPEBUIYBaTH 6 cM. Butpatu mociBHOro marepiamny 1€l
(dhopMu 3aJICKHO BiJ] BiJICTAHI B PSJIKax 1 MK psaaMu ckiaaae 5-5,7 Kr/ra
Taoauns 1
Buu nociBHoro mMarepiainy

. . min 3410HICTE 10 . - . 0
Hopwma nociBHOrO Matepiamy . o min OIHOCIM’SIHHICTb, %
MPOPOCTaHHs HACIHHA, %
[Mpuponnuii mociBHMit MaTepian, 6araTo ciM’ THHHA 73 He MoTpiOHM
[penusiianii [IOCIBHUI MaTepial, 110 7 70
KaiopyeThCst
[penuziitanii MOCIBHUH Matepial, 73 70
JpaKUPOBAHUI
OnHOpOCTKOBUI MOCIBHUH Matepiad, 73 90
JpaXKUPOBAHUI

3. IpeumsiiiHuii ApakUpoBaHWil MociBHUN Matepian. Lleld mociBHUII MaTepiall € TMONIMIICHHIM
MOCIBHOT'O MaTepiairy, o KaJliOpyeThCs, OCKUTLKHU IMICHS TPOIECY PO3MICTUTIOBAHHS, MPOCIisSiHI 1 0JJHAKOBI 32
PO3MIPOM YacTHHHM KIYOKIB IOKPHBAIOTHCS CICIIaIbHOIO OOOJOHKOK, JIO CKJIaxy SKOi 3a3layeriip
BBOJISITHCS TOYHO JI030BaHi MPOTPABIIOBAYi MPOTHYPAXKEHHS IPUOOM, 3aCO0H 3aXKCTy POCIUH BiJ| IIKIIHUKIB
Ta MOXWUBHI pedoBUHU. KpiM TOro, 3aBISKH KpalloMy pO3LICTUTIOBAHHIO 3a0€3MeUy€eThCs BUIIMN CTYIiHb
OJTHOPOCTKOBOCTI 1 Kpallli BJIACTHBOCTI TIOCIBHOTO MaTepiaiy.

Lle no3Bossie 30UTBIIMTH IIMPUHY BiACTaHI MDK HaciHHAM 10 8 cm. Ille Oumbmii BiacTaHi He
PEKOMEHIyIOTh, OCKUIBKM BHACIIJIOK HE PIBHOMIPHOT CXOXKOCTi, CIiJi 3Ba)KaTH Ha 3HIDKCHUN ypOXKai.
I'peninr (momimmeHHs MOPOAM NUISIXOM CXpelryBaHHs) nopiBHIoE 3,50 — 4,75 mMm. Butpatn mociBHOTO
Marepiany, 3aJeKHO BiJ BIACTaHI MDK psSAaMd 1 MDKPSAIIMH, 3HaXOISAThcd B MeEXax Bim 5 g0 8
«TTOJIOBUHHUX OMUHUIIB» Ha rekTap (1/2 oguauii = 50 000 1T, Apa’kupoBaHOro MOCIBHOIO MaTepiay).

A
LA AAN

aBso 2200
Yored Seooe

B o __J

Puc. 2. @opmu nocienozo mamepiany KOpmogozo dypsaKa

4. OAHOPOCTKOBHH TMOCIBHMHM MaTepian (T€HETHYHO OJHOPOCTKOBHMH TIOCIBHMH Martepian).
Ile orpuMaHa UDISIXOM CeNEKIiiHOT pobOoTH Kpamia QopMa HACiHHS CTBOPIOE BCi IMEPEIYMOBH JUIS
po3BeneHHs 0e3 NpopiKyBaHHS. ['eHEeTMUYHO OOYMOBJIEHA OIHOPOCTKOBiCTh (moHanm 90%) 1 Haiikpala
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MOJbOBA CXOXKICTh MOHOT'€PMOBOTO HACIHHSI CTBOPIOE MOXKIIMBICTH 30UTBIIMTH BIICTAHb MIXK POCIIMHAMH JIO
12 — 18 cM, BHACITIIOK YOTO MPOPIIXKYBaHHS CTaE 3aHBUM.

Tadoannsa 2
Butpatn nocisHoro marepiany Ha rekrap B (1/2-x oquauisgx=50000 mir.)
‘ Biacranp MK psiaamMu 45 ot 50 o
Bincrass B psany
10 cm 4.4 4,0
12 cm 3,7 3,3
14 cm 3,2 2,9
16 cm 2,8 2,5
18 cm 2,5 2,2

VY mopiBHSHHI 3 JPa)KUPOBAHUM TPELIU3IHHIM ITOCIBHUM MartepialioM, TYT 3aCTOCOBYIOTH TUTBKH
MPHUOJIM3HO TIOJIOBHUHY TOCIBHOTO Martepiaiy i, He JAMBISYMCH HA 1€, OTPUMYIOTh ONTUMAIIbHY KiNbKIiCTh
POCJIMH Ha OAMHHUIIIO TOCIBHOI IUIOIIi. BUCIB MPOBOAMTHCS CIBAaJIKaMH TOYHOrO BUCIBY. BuTpaTu mociBHOro
MaTepialy 3aJeXHO BiJl HMIMPHHU YKIQJaHHS 1 MDKpAAIIMH 2,5-4 «IOJOBUHHHX OJMHHUIILY» Ha TeKTap
MpecTaBiIeHo y Tabnuii 2.

30upaHHs BpOXKar0 KOPMOBOTo Oypsika mpu BpokaitHocTi Ommu3bko 1000 ar/ra pydHHM CIIOCOOOM €
BXKHM 1 TakuM, II0 BHMAara€ BEJIMKUX 3aTpar 4acy. st CKOPOYEHHS IBOTO HEIMOCHIBHO BHUCOKOTO
HABAHTAXXEHHS € 0araTo MeXaHi30BaHUX METOMIB:

- KoMOaiHM It 30MpaHHs IyKPOBOTO OYpsIKY;
- JTaTCBKHUI METOJ] 3 POTOPHOIO KOCAPKOIO-TIOIPIOHIOBaYEM 1 OypsSKOKOIMaueM-HaBaHTaKyBaueM;
- KoMOaiH Jutst puOHpaHHs KOPMOBOTO Oypsika 3a MPUHIIUIIOM 0OMOJIOYYBAIBHOTO KoJIeca.

115

nion, o, Vporait - l&—Tpancnopr i —»}
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110 : | (36epiraHHA Ha.ﬂ.BDDi): -
1 KM BigCT. nons
A " - | v
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PoGoui
aauHALi Ypoxan i OgHopsigHUn OaHopsgH. TMuKo3piayeay CTpiuk. BiokwoanHa
PO3BEHTAMEHHA KombBaiH 3 BYHKEepHWA OKDEM./KOMB. TpaHcnopTep wrabenis
BPYUHY npuYenom KomBaiH 1-pAgH. — 2-pagH.  3ickpeOKoBMM  (PPOHTANEHIM
1,57.—2,5T. KomBamH AHOM MO Py HHUKOM

Puc. 3. Tpyoomicmkicmp (1100.-200./2a) 013 Pi3HUX MEemMO0ie 30upanns epoicaio kopmoesux oypsaxie (1000
oeyumonn/2a, 008x3cuna noaa 250 m, giocmanv mizc paoamu 0,5) (9]

3 migBHINEHUM OOpOOITKOM Oypsika 3 BHCOKMM BMICTOM KPOXMalito, a00 KOPMOBOI'O I[YKPOBOTO
OypsiKy, IepeBary ciiji BigaaTi noApiOHEeHHI0, OCKUIBKU BOHO JIONYCKAa€ TOUHile J03yBaHHs. [lepeBary mae
YUCTUI OypsIK, TOMY HMIMHKYBaJLHUI MEXaHI3M OCHAIICHUH OYUCHHMH eneMeHTaMH. KoMOiHOBaHI O4HCHI 1
piXydi eneMeHTH Pi3HOT KOHCTPYKIIIT 3 MPOITYCKHOIO CIIpoMOXKHicTio Mixk 60 1 150 n1/ron. komrytors 2000 —
3000 eBpo [9].
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Haiibinpm eHepromicTkuM i, pa3oM 3 THM, MOMMUPEHHM € TMPOIEC IJrTOTOBKA KOPMIB [0
3r0JI0BYBaHHsI — TOAPIOH CHHSI.

HeoOxiaHicTh MexaHi3allii mpoiecy noJpiOHEHHS! KOPEHEIUIO B MPU3BeNa JI0 CTBOPEHHS BEIUKOTO
qrcia HaWpI3HOMAHITHIINX TOAPIOHIOBAYIB: BiJ] KOPEHEPI30K 3 PYYHHM TMPHBOAOM JO CYYaCHHX
BHCOKOTIPOJYKTUBHUX MaIlMH. Benwka po3mairicTh [UX MNPUCTPOIB  TOSICHIOETHCS — 30HAJIHLHUMHU
0COOJIMBOCTSAMHU KOPMIB, PI3HUMH 300T€XHIYHUMH BHUMOTaMH JI0 IPOIECY MOAPIOHEHHS JUIsl Pi3HUX BUJIB
TBapHH, a TAKOX MOUTYKaMH e(peKTHBHHUX 1 pallioHATBHUX KOHCTPYKIIiH OAPIOHIOBAYIB.

OnHak, Ha CHOTOJHINIHIA JIeHb 3aBJaHHS SKICHOrO MOAPIOHEHHsS KOPMIB TpU Maiiid MHUTOMI
CHEepProeMHOCT1 TOAPIOHIOBAYIB 3aJMINAETHCS JO KIHISL HE BHPIIICHHM, HE3BAKAIOUM Ha PI3HOMAHITTS
KOHCTPYKIIiif poOOYMX OpraHiB 1 B MIJIOMY MallliH, IPU3HAYEHHUX JUIS TIEPEpOOKH KOPMOBHX Matepiamis [9,
14]. Lle mpu3BOAMTH A0 TOrO, L0 CHEPrOBUTPATH HAa MOAPIOHEHHS cKianaroTh 10 38% BiA CYKYIHHX
CHEepProBUTPAT Ha MPUTOTYBAHHS KOPMIB.

Briepmie  mpommucioBuii  BHUIYCK TOAPIOHIOBAYiB  KOPEHEIJIOJIB OCBOLIM HIMEIbKI  QipMu
«JlobencBepT» 1 «®pikc» B kiHmi XIX cromitra. Ile Oynau MammH{A 3 IMWIIHAPUYHUMH HABICHUMH
Oapabanamu (puc. 4). Matepian, 1m0 noApiOHIOEThCS TpaHcopTepoM (1) moaaeTsest 10 poboOYOro opraxy,
SKHA TpeicTaBisie coboro Oapaban (2), Ha TOBEpXHI SKOTO IO KOHTYPY KpIIUIATBCS TUIOCKI abo
coBkoBomoi0H1 HOXi (3). [TonpiOHEHUIT KOPM BUKUIAETHCS Yepe3 BUBAHTAXKYBAIbHY TOPJIOBUHY (4).

s iHTeHcHikallii mpolecy MOoApPIOHEHHS KOPMIB B KopeHepizkax ¢ipmu «JloOeHcBepT» OyB
BHKOPHCTAaHUH amapat, 110 MOAPIOHIOE MPOMYKIIIIO MO3A0BKHBO-TIONEPSYHUM PI3aHHSIM, 10 BIAPI3HIETHCS
BiJ| iIHIIMX MOJIENEH MOCIIIOBHAM PO3MIIIEHHSIM Ha poOOYOMY OpraHi piKy4YHX €IeMEHTIB, pO3TAIIOBAHHX

MO KOHTYPY TOBEPXHI.
3 2 1

QN,

/.

Puc. 4. Cxema 6apabannozo noopioHoeanbH020 anapama:
1 — mpancnopmep; 2 — 6apabdan; 3 — Hixc; 4 — 6U6AHMAIICYBAIbHA 20PTI0BUHA

BapabanHo-koHyCHI po0OYl oOpraHu 3acTocoByBaimcs B monapiOHIoBauax ¢ipm «[lemary i
«Mroiepy, a Takoxk y BiTun3HsHOMY moapioHIoBaui PKP-1,5 (puc. 5).

Pixydi eneMeHTH y BHUIIISAI MJIOCKMX 200 COBKOBOMOAIOHMX HOXIB (1) po3MillaJIuCh O KOHYCHiH
noBepxHi O6apabana (2). B Xo/li TEXHOIOTTYHOTO MPOLIECY CTPYKKA, IO BiIOKPEMITIOETHCS, TPOXOIUTH B 1143
MDK KPOMKOIO HOXKa 1 MOBEPXHEI0 OapabaHa Ha MOXWIY MOBEPXHIO, PO3TALIOBaHY BCepenuHi OapabaHa, 1o
AKiid cTikae B 1oTok (3). Pi3Ha cryminp mompiOHeHHs B MammHax ¢ipm «Axpa» 1 «[lemar» mocsranacs
3aCTOCYBaHHSIM JIBOX KOHYCHUX OapabaHiB, sIKi MOTJIHM IPAIIOBAaTH IO MapajelbHOMY 1 ITOCIiJOBHOMY

\/

\

Puc. 5. Cxema 6apadbanno-KoHycHO20 poHouozo opzany:
1 — nixe; 2 — 6apaban; 3 — 1omox

Y nockoHalleHa KOHCTPYKIlis 0apa0aHHO-KOHYCHOTO MOAPIOHIOBaYa KOPEHEIUIOAIB 3alpolOHOBaHA
C.B. KpaBuykom [13]. [TogpiOHEeHHST KOPMiB POOOYNM OpraHOM 3MIiHCHIOETHCS HACTYITHUM YHHOM (pHC. 6).

Ha Oapaban, mo oOepTaerbes 1, 3 OyHKepa MOAAIOTHCS KOPEHEIUIONH, SKi il BILIMBOM PULKYYHX
BUCTYIIB 2 mopiOHIOOTHCs. [loapiOHeHni TPOMYKT, MPOUIIOBIIN Yepe3 BikHA 3, BUKHIIAETHCS BCEPEIMHY

10
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TEepKOBOro OapabaHa. 3a paxyHOK HaXWiIy B HIKHIM YaCTHHI OCTaHHBOI'O, BiOYBAa€THCA aBTOMATHYHE
BUJIAJICHHSI MOJPIOHEHOr0 MPOAYKTY 4Yepe3 BIIKPUTY OCHOBY 4 HA30BHI. 3aBJSKHA PO3TAIIYBAHHIO PSJIiB
pixyunx BucTymiB mig Kyrom 70-80° mo oci obepraHHs, TepKOBUM OapabaHOM 3IIIHICHIOETHCS MEepeMIllIeHHS
KOpEHEIUIOAIB Y3/I0BX TBIPHOI OCTAaHHBOTO, IO IHTEHCU(IKYE TpoIIeC HoL[[s)i6HeHHﬂ.

Puc. 6. Cxema bapadbanno-KoHycHO20 poHouozo opzany:
1 — bapaban; 2 — pincyuuii sucmyn; 3 — ¢ikno; 4 — ocnosa

JlocuTh MHUPOKO MOUIMPEH] MOAPiOHIOBaYl KOPEHEIIOAIB 3 TUCKOBUMH POOOYMMHE OpraHamy, sKi 3a
pO3TalllyBaHHSM JMICKAa JUIATHCS HAa TOPWU3OHTANBHI 1 BEPTHKaNbHI. Y TaKWX MallMHAX IUIOCKI abo
COBKOITO/1I0HI HOK1 BCTAHOBJICHI B Ta3ax JIUCKY.

VY BepTHKAILHO-IMCKOBHUX MO/PiOHIOBaYax (puc. 7) KOpeHeronu 3 OyHKepa 10 pobouoro oprany
HAJAXOAATh CAMOIUIMBOM. Y MIpYy BiUIUICHHS CTPYKKM HOXXaMH BOHA TPOXOAWUTH B TPOPI3M JAWCKA 1
HAJXOJHTH Ha JIOTOK.

Puc. 7. Cxema 6epmuKainbHo-0ucKo6020 nOOPIOHIOBAIbLHO20 anapama:
1 — oyukep, 2 — niye; 3 — ouck; 4 — 1omok

3a MM TPUHIUIIOM TMPALIOKTh MOAPIOHIOBaYl BITYM3HIHOrO BHpoOHHUIITBA PKP-2 1 Mmammzu
HiMenbkux Gipm «Eckopty 1 «Jlinrapm» [14].

Cryninb TOAPIOHEHHS PEryNIOEThCS 3a PaxyHOK 3MIHM 3a30piB MK PIi3albHOI0 KPOMKOIO 1
MTOBEPXHEIO JIUCKA 1 3HAXOAUTHCS B MeKax 5...10 mm.

Poboui opranum ropH30HTaIBHO-IMCKOBUX anapariB, MO MOJPIOHIOITH CUIHLCHKOTOCIIOAAPCHKY
MPOAYKIio (pUC. 8), CKIAIaroThCs 3 OJHOr0 abo JSKLTBKOX AMCKIB 1, B ma3axX SKHX PO3MIIICHI PhKydYl
SNIEMEHTH Y BHIJISAI TUIOCKHX, COBKOBOIOMIOHNX abo rpebiHyacTux HOXiB 2. Jns iHTeHcudikamii mpoimecy
MOJPiOHEHHS 3aCTOCOBYIOTh APYTHH TUCK 3 BEPTUKAIBHO BCTAHOBICHUMH HOKaMH 3. 3a TAKUM IIPHHITUIIOM
nonpiOHeHHs mpamooTe MamuHu KIIHW-4, MKM-5, MKM-®-10. B xoai TEXHOJOTIYHOrO IPOIECY
KOpEHEIUIOAN TOPU30HTAILHIMH HOXXaMH MOJPIOHIOIOTECS B CTPYXKKY, a 32 PaXyHOK BEpPTHKAIbHHUX HOXIB 1
MPOTUPIKYUOI KN BiIOYBa€ThCS AOMOAPIOHCHHS.

[MoxibHi poboui opranu 3HAHILIM 3acTocyBaHHS B nozpioHoBayax E-120, KITICK-1000, «baBapusy,
«bux-MKC», «Tputmep», «Kpamep», «Jloy» [14].

/

T Z

—— — -?

Puc. 8. Cxema zopu3onmanvHo-0ucKko8020 poo04020 opzany:
1 — nine; 2 — 0exa; 3 — oucku
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B pesynbraTi mpoBeneHHs MATEHTHOrO IONIYKY Ta aHaji3y BILIOMHX TEXHIYHHX pilleHb Ui
No/IpiOHEHHST KOPEHEIUIOIB OyIia 3arporoHOBaHa KOHCTPYKTHBHO-TEXHOJIOTTYHA cXeMa MojipioHroBaya puc. 9 [10].

[MompiOHioBau ckiagaerbes (puc. 9) 3 kopmyca 1, B SKOMYy pO3MIIIEHI JBa IOAPIOHIOIOYUX
Oapabanu, siki BUKOHaHI y (opMmi 3pi3aHMX KOHYCIB, 30BHINIHIN OapabaH 2 OCHOBOI KOpITyca pO3MillleHHH
JIOTOPH, a BHYTpIIIHIA OapabaH 3 OCHOBOIO KopIlyca po3MillleHui A0HU3Y, OapabaHu 2 1 3 00epTalOThCs B
pi3Hi croponu. Ha moapiOHIorounx OapabaHax BHKOHAHI BIKHA 4 Ta piXydi €JIEMEHTH 5, sSKi PO3MIllIeHI y
[IaXOBOMY TOPSJIKY 1O TBUHTOBIW JiHii. [IpuBin pikyunx OapabaHiB 3/iHCHIOETHCS Yepe3 JBOCTOPOHHIN
KOHIYHHH PEeAYKTOpP 6, IPUBOJ SKOT'O 3JIHCHIOETHCS Yepe3 MacoBy Nepenavy 7 Bijl eeKTpOJBUTYHA 8.

[pamtoe mozapiOHIOBaY HACTYMHHM YHHOM. KOpEHEIIONM 3aBaHTaXKYIOThCS Y BEPXHIO KOHIYHY
YaCTHHY 30BHIIIHBOrO OapabaHa 2, TaM BaHTaX I JI€I0 TIPaBITALlIHHUX CHUJ TOJAETHCS Y KUIBLIEBY
V-noaibHy poOo4y 30HY MiX 30BHIIIHIM 2 Ta BHYTPIIIHIM 3 pizyduM GapabaHOM.

[lpu BKIIOUEHHI ENEKTPOJIBUTYHA 8§ dYepe3 IMacoBy Iepeaadyy KpyTHHH MOMEHT IepelacThcsl Ha
KOHIYHHH penyKTop 6, 32 pPaXyHOK PEAYKTOpa Ta JIBOX KOHIYHUX KONiC pikydi OapabaHu o0epTaroThCs B
pi3Hi croponu. KopeHeroam, sKi 3HaXOAATbCS B KUIbIEBiH V-momiOHiM poOOdYiii 30HI MOYMHAIOTH
IHTCHCHBHO MOJPIOHIOBATHCS 32 PaXyHOK PLKYYHMX KPOMOK 5. PikKydi KpOMKH He TUIBKH 3JiHCHIOIOTH
nporec moApiOHeHHs, a W mpolec MepeMillleHHsT KOPEHEIUIONIB Yy HIDKHIO YacTUHY V- MOAiIOHOI 30HU 3a
paxyHOK BiIICHTPOBOI CHJIM Ta TBUHTOBOT'O PO3MIIIIEHHS PIXKYYHX KPOMOK Ha 30BHIIIHBOMY OapabaHi.

Kopnyc 1 monpiOHIoBaua Ta eneKTpoJBUTYH 3MOHTOBaHI Ha OMOPHil 3BapHii pami. s mpoBeneHHs
CKCIIEPUMEHTAIIBHUX JIOCHTIJDKCHb TPUCTPi HEOOXIHO YKOMIUISKTYBAaTH PI3HHUMH JiaMeTpamMH IIKIiBIB Ta
pixyunx O6apabaHiB.

a)
Puc. 9. Cxema noopionioeaua euxonanay 3D: a) 3azanvnuii 6uznao; 6) npueoo pirxcyuux pooouux
enemenmie (Konycis)

Ha ocHOBI mpoBeACHOro aHajizy KOHCTPYKIIHi MOAPIOHIOBAYiB KOPEHEIUIOIIB MOXKHA 3pOOHTH
BHCHOBOK, 10 Kpally sIKICTb MPUTOTOBJICHOTO KOPMY MpPH Malliii E€HEeproeMHOCTI 3a0e3NeuyroTh
MoJpiOHIOBAYI, IO MPAIIOIOTh 338 MPUHIMIIOM pi3aHHs. ToMy, B SIKOCTI pyHHYIOUMX €JIEMEHTIB MPUHMAEMO
HOXI1 HaAmiBKPYTio0i (opMH, BENWYMHA BUTHHY PIi3aJIbHOTO KpalO SIKOTO JIOPIBHIOE HEOOXIJHIN TOBIIMHI
pizanns. Bubip HanmiBKpyriioi popMu MOSICHIOETHCS JBOMA aCIIEKTaMHU.

1. Hikx namiBkpyrnoi ¢opMu BUpi3ae 3 KOPMOBOrO MaTepially CTPYKKY MaKCHMAJBHOI IO
MOTEPEYHOT0 Mepepi3y NpU MiHIMAIBHIHN TOBKUHI pixKy4doi kpomku. Lle 3a0e3neuye BUCOKY IPOYKTUBHICTh
MPH MaJliii eHeProEMHOCTI, OCKITBKU CHJIa pi3aHHS MPSMO IPOIOPIIIHA JOBKHUHI Jie3a:

Pres = (Al); (1)

2. MiHiMaIbHOIO KOHIIGHTpAIIEF0 HAmpyr Ha poOouiii moBepxHi Oapabana i, BiANIOBITHO,
JIOBTOBIYHICTIO POOOYOr0 OpraHa.

Bubpani pixyui eneMeHTH HEOOXiJHO HaiOUIbII pamioHaTbHO PO3MICTUTH Ha pOOOUid TOBEpXHI
Oapabana. BipHe po3MillleHHS HOXIB MOBHHHO 3a0€3MEYUTH PIBHOMIPHY Jif0 poOOYOro opraHy Ha
MOJpPIOHIOBAaHUH KOPMOBHI MaTepiai, CTallicTh 4YacTOTH oOepraHHsi Oapabana 1 HaliMeHITy HOro
HEMPOXiTHICTh MOAPIOHEHNUM MaTepiaioM.
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Jlnsi BUKOHAHHSI [IMX YMOB PO3TalllOBYEMO PIKYYi elleMEHTH Ha poOoudiii moBepxHi OapabaHa 1O
PO3ropTIli 0araToxoI0BOr0 rBUHTA. PalliOHAIBHICTh Takoi GOpPMH 00YMOBIIOETHCS IIE OAHIEIO JOAATKOBOIO
BHMOT'OI0: KOYKEH PLKYUYH eJIeMEHT 3alIiIIae Ha oApiOHEeHOMY KOpMOBI CBill Kpok. Bumajku, komu 1Ba a6o
OLIbIIe HOXKI HTyTh TI0 OIHOMY KPOKY, TIOBTOPIOIOTHCS JIUIIIE Yepe3 TIEBHUI KYT IIOBOPOTY Oapabana.

B pesynbraTi monrykoBUx I0ciiB 0yi0 BU3HAYEHO MIiHIMAIIbHO AOMYCTHMI 3HAYEHHS apaMeTpiB /
1 b st Bemukoi poratoi XymoOu lni, = 28 MM by, = 27 MM (ipu a = 25°). Ilpore, npu MiHIMaJbHHX
3Ha4YeHHSX [ 1 b pO3MIlIEHHs PDKYYHX EIIEMEHTIB MOXE BHSBHTHCS BIIMIHHHM BiJl ONTHMAJBHOTO 4Yepe3
3aiiBe TEpeKpUTTsA. ToMy MpOrpamMor0 eKCIepHUMEHTAIbHHUX JOCHI/PKEHb Iepeadavanocst MpOBEICHHS
nabopaTopHUX MOCHITIB MPH PI3HUX KyTaxX pPO3TallyBaHHS PDKYYUX €IEMEHTIB (IIpH I[bOMY BiIIOBIIHO
3MiHIOBaBcsi mapamerp b). [Ipore, BigcTaHb MK PIKYYMMH €JIEMEHTAMH B3JIOBXK PO3TOPTKH TBUHTA —
napamerp / —y BCiX BUMAAKaX MPUHHATA PIBHOIO /pip.

IMpu npomy KyT y moBuHEeH OyTH < (p; + @), A€ @) — KYT TepTs MK TOBEpXHel OapabaHa i
KOpPEHEIUIONY, a ¢ — KyT TepTs MDK MOBEPXHEI0 KOpeHeony i OyHkepom moapiOHioBada. OTxe, ymMoBa
HaAIHHOTO 3aTHCKaHHS KOPEHEIJIOAIB B MOpiOHIOBaYi Oy/ie BUpaKeHa TAKHM YHHOM:

)(zarccosi_RS(plﬂoz. 2
+r

Omxe, KyT 3aTHUCKaHHS 3aJieXHUTh BiJ pajiyciB OapabaHa Ha KOpEHEIUIOAy 1 BiicTaHi Bix oci
Oapabana 10 OyHKepa moapiOHOBayva.

PosrisHeMo 0co0aMBOCTI pyXy HOAPIOHIOBAHOrO MaTepialy o MOBEPXHI OapabaHa moapiOHIoBaya.

YactiHKa MaTepially, IO CIIMPAEThCS Ha MOBEPXHIO OapabaHa i MPUTHCHYTA 3 iHIIOrO OOKY /0
CTiHKM OyHKepa 3alpOollOHOBAHOTO HaMH IOJAPIOHIOBAYa KOPEHEIJIONIB, PYXAEThCS AHAIOTIYHO PYyXy
YaCTUHKH B TBHHTOBOMY TPaHCIOPTEPi, OCKUIbKA piKy4Yl €IeMEHTH MNoJpiOHIOBaYa pO3TAllOBaHI Ha
noBepxHi Oapabana mo rBUHTOBIH iHii (puc. 10), a KOHCTPYKIlisS 3aBaHTaXXyBaJlbHOIO OyHKepa B
MOTIEpEYHOMY TepeTuHi Mae Gopmy cripalti.

i

N,

S
=

Qo

Puc. 10. Cxema cun ma wieuoxkocmeii aKi 0itoms Ha MamepianbHy MOUKy, HA ROOPIOHIOIOUOMY bapabani

[lpu momananHi B OyHKEp KOpEHEIi 31HCHIOE 00epTaIbHO-MOCTYNAIBHUN PyX MO MOBEPXHSX
OapabaHa i OyHKepa MoJapiOHIOBayYa, MOCTYIIOBO OMYCKalOuuCh BHU3. OTKE, PyX YACTHHKH KOPEHEILIONY
Y3/I0BK MOBEpXHI OapabaHa MOXKHA OMKCATH HACTYITHUMH JU(QEpeHIiaTbHUMH PiBHSIHHIMHU:

2
Nlcosa+f1leina—mad—gD—G—f N, sin B=0,
dt 22 (3)

Gsing+f2N2 COSﬂ*‘le1 Cosoc—N1 sina—mriddgo =0;
t

2 dwj de
mroy +mr| — |- N, —2mro, —— =0,
0 [dt 2 0 gr

ne N| — HOpMaJIbHHI THCK Ha IOBEpXHIO OapabaHa;

f1 — KoedilieHT TepTs KOpeHem1o1y 00 MoBepXxHIo OapabaHa;

o = arctg S/(2zxr) — KyT MigiiOMy TBHHTOBOI JIiHIi, [0 YMOBHO MPOXOJUTH MO BUCTYNAaX PIKYIHX
eNIEMEHTIB TOo/IpiOHIOBaYA, TPa;

S — KpOK TBUHTOBOI JIiHIT, M;
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r — paaiyc 6apabaHa moapiOHIOBava, M;

m = G/g — Maca eleMeHTy MaTepialy, Kr;

g — IPUCKOPEHHS BUTLHOTO MAiHHS, M/C ;

G — Bara matepiaiy, H;

N, — HOpMaJbHa peakiis OyHkepa, H;

/> — KoedilieHT TepTs KOPEHEIIONY O CTIHKY OyHKepa;

S — KyT MIX BEKTOpaMH MEPEHOCHOT Vi 1 a0COIIOTHOO Va MIBUIKOCTEH (KYTOBHIA MapameTp), Tpa;
a = rtgo — napameTp moapiOHoBaya;

sin 8 = a de i cosf= r(w _de) TpUroHOMETpHYHI PyHKIIT mapamerpa;
v dt vl 0 g

@ =f(t)— KyT, Ha SIKUIl BIAXUISETHCSA YACTUHKA KOPEHEIUIONY TpU 00epTaHHI OapadaHa 3 MOCTIHHOO
KyTOBOIO IIBHJIKICTIO Mg, C;

¢t —dac, c;

de _ .+ — KyTOBa MIBHKICTH BIIHOCHOTO PYXY MaTEpialbHOT TOUKH;

dt

&=y ¢ —KyT, 110 BU3HAYa€ MOJIOKEHHs TOUKH 110]10 BEPTHKAIbHOI IUIOIIHHY;

v = w,¢ — KyT OBOpoTy Oapabana 3a Jac Z, c;
d’¢
dr’
mro; — BIIIEHTPOBA CHJIA HEPIi B epeHoCHOMY pyci, H;

mr JOTHYHA cuia iHepitii, H;

2 . . en . .
mr[ do ] — BIZIIICHTPOBA CHJIa iHEpIlii y BiTHOCHOMY pyci, H;

F, = 2’”%”% — cuita Kopiomica, H;
t

d’¢ — akcianpHa cuna inepii, H.
ar’

[TonokeHHs1 MaTepialbHOI TOYKH ¢ Ha MOBEpXHI OapabaHa MoaApiOHIOBaYa KOPEHEIUIOAIB, KOJIM BOHA
pyXaeTbcs TO Hil, 3aJHMIIAIOYNUCh MNPUTHCHYTOIO JIO CTIHKH KOXyXa, BU3HAYAETHCS BiJHOCHUMH
KOOpAWHATaMHu

ma

X =rcosg, y=rsing, z=aep @)

O6umcienns, 3acHoBaHi Ha MeToax Eiinepa, Pynre-Kyrra, Anamca, A. KpuioBa i3 3actocyBaHHIM

EOM noka3ytoTh, 10 Mepiof HECTAIOro PyXy B 3alpOIIOHOBAHOMY MOPIOHIOBaYl € KOpOTKOYacHUM. Bike

MICNS 3aKIHYEHHS JCKUIBKOX CEKyHa a0o J0Nb CEeKYHJ PyX CTa€ CTIMKMM, 3 IOCTIHHUMHU 3HAYCHHSIMHU
CepenHbOi OCHOBOI IBUAKOCTI Vi¢p, 1 AOCOMIOTHIN KYTOBIi MIBUAKOCTI 0 00EPTAIBHOTO PYXY.

2
Cucrema (3) pu ‘jT(f - const,d—;p =0,m=0,G =mg =g = g NPUIIMAE BUTIL:

{Nl cosa + f,N,sina — f, N, sin B — g =0; )
foN,cos S+ f{N,cosa — N,sina =0.
VY cucremi piBHsHB (5) peakii NV, i N, MOKHA BU3HAUUTH 32 HACTYTHUMHU (POPMYJIaMH:
N = gcosf : 6)
f,sin(a + B)—cos(a + B)
gcos f(cosa — f;sina) g
N, = . . - ] . (7
/> sin ﬁ[f1 sin ﬁ(a + ﬂ)—cos(a +ﬂ)] fosinf
3 TpeThOoro piBHSAHHS CUCTEMH (3) MPH MiACTAHOBII:
@:vsinﬁ _ 0, cosasin ®)
dt a sin(a + ﬁ) ’
BUTIKAE, 110:
forag sin® acos’ ﬂ[cosﬂ —sin ﬂtg(a + @, )] _q ©)

gsin®(a+Bgla+¢,)
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Bupas (9) — piBHSHHS 3 KyTOBHM NapaMeTpoM JIsl MOJApPiOHIOBaYa KOPEHEIJIOAIB 3 BEPTHUKAIBHO
posTamoBaHuM OapabaHOM, Ha SKOMY PiXYYl €IEMEHTH pO3TAalllOBaHI IO TBHHTOBIH JiHIl. 3BicH MOXXHA
BU3HAYHTH KPUTUYHUHA pajiyc, SKUH BCTAHOBIIOE MEXI JNULIHKH, € YaCTHMHKMA MaTepially HaOyBaroTh
KyTOBOI IMIBUIKOCTi OapabaHa wy i iX 0CbOBUHN 3CYB MPUITHHSIETHCA.

3 piBasHHs (9), micns 3aminu f= 0 crigye:

£ (a)gr + g cos S cos 8)

: L =1, (10)
g[sm stg(or + ¢, )—cos & sin 8]

Iie 0 — KyT Haxui1y oci OapabaHa J10 TOPH3OHTY.
3 piBastans (10), mpuiimarouun 6 = 90°, pu OyAb-SIKOMY (g MAEMO:
g-sind tg(a + @, )

fu;
OcTaHHIl BHpa3 BCTAHOBIIOE 3aJIOKHICTh KPUTUYHOTO Pajiycy BiJ KyTOBOI IIBHIKOCTI OapabaHa
noJpiOHIOBaYA.
VY mpotieci MOIIYKOBUX JAOCTIAIB Oyad OTpMMaHi HEOOXimHI JaHi JUIs CKJIaJaHHsS MaTeMaTHYHOL
MOJIEITI MPOIeCy MOAPiOHEHHS KOPEHEIIONIB 3 BEPTUKAIBHO PO3TALIOBAHUM PLKYyUUM OapadaHOM.
[Ticnst 0OpoOKM pe3ynbTATIB OTPUMAIU PIBHSHHS perpecii:
y = 1.55935+0.00036 x,°-0.02445 x, -0.00084 x, x;-0.11361 x,+0.00948 x,> (12)
Jie y — IIUTOMI 3aTpaTu eHeprii, KBTrou/T;
X — KyT PO3MILIEHHS PIXKY4HX €IEMEHTIB, TPaI;
Xp — BUAKICTh MOAPiOHEHHS, M/C.
I'padiune 300paskeHHs TOBEPXHI BITyKy HaBeJeHO Ha puc. 11.

(11)

12
Puc. 11. Ilosepxns 8i02yKy pieHAHHA pezpecii 6NIUBY NAPAMEMPI6 HA NUMOMY eHePZOMICIKICHb 0N

3anPONOH08aH020 NOOPiOHIVEaAUA

4. BUucHOBKH

1. KoMruiekcHa MexaHizallii KOPMOBHPOOHHIITBA Pa3oM 3 XiMi3alli€l0 1 CENEKIi€l POCIHH 3
PO3BEICHHSIM HOBHX COPTIB Ta TiOpHIIIB HaJla€ HOBI IIAHCH JIOCSTTH BPOXAar0 KOPMOBHX OypsKiB Ha piBHI
1000 or/ra.

2. HaiiOuIbI eHOProMICTKUM IPOIIECOM KOPMOBHPOOHMIITBA € MPOIIEC OAPIOHEHHS KOPEHEILIOIIR.

3. OtpumaHi TEOpETUYHI 3aKOHOMIPHOCTI, 110 J03BOJISIOTH PO3paxyBaTH OCHOBHI KOHCTPYKTHBHI
napaMeTpH i peKUMHU pOOOTH 3aIIPONOHOBAHOTO MOIPiOHIOBaYa KOPEHEILIONIB.

4. Y mporieci MOMyKOBHX JOCIHIAIB OyJIO OTPHUMaHO HEOOXIAHI JaHi JjIs CKJIaJaHHS MaTeMaTHYHOL
MOJIeNi TPOoIecy pi3aHHs KOPEHEIJIOAIB 3 BEPTUKAIbHO PO3TAIIOBAHUM TTOIPIOHIOI0UNM OapabaHoM.

5. BiamoBimHO 0 MOBEpPXHI BIATYKY BiJ B3a€MOJIl MIBUAKOCTI pi3aHHS 1 KyTa po3TaulyBaHHS
pLKy4YMX eNEMEHTIB Ha IUTOMY EHOPrOMICTKicTh Maemo MiHiMymMm y = 0.58 xBrrom/r B o6nacri
EKCIIEPUMEHTY MPH MBUIKOCTI v = 7.90 M/c Ta KyTi piKy4HX eneMeHTiB a = 43.1°.

15



Ne1(100) /2018 TexHika, eHepreTuka,

% TpaHcnopt AIIK
Vol. 100, No 1 /2018

CnucoK BUKOPUCTAHMX JIZKEPeT
1. Kanernik .M. Eneprooiuaasi TEXHOJIOrii KOPMIB — OCHOBa KOHKYPEHTO3JaTHOCTI TBapHUHHUIITBA:
Momnorpadis / I.M. Kanernik, M.®. Kynuk, .T. I'nymko Ta iamn — Binaumgs: Tesza. 2006. — 340 c.

2. Tapacos A.H. Kopmossie kopremonsl. / A.H. Tapacos, A.I'. llImakoBa. — M.: Komoc, 1991. — 156 c.

3. Kupees B.H. [IporpeccrBHast TEXHOIOTHS BHIPAIMBAaHUS KOPMOBBIX KopHerionos / B.H. Kupees. — B
c0. «HoBoe B kopMonpou3BoacTBe» — M.: MockoBckuii pabouuii. — 1984. — C. 63-76.

4. Gfrorer «Practyczna produkccja mlekay.— Zeszyt, 2012, — Nel.

5. Jirgensen «Practyczna produkccja mlekay.— Zeszyt, 2015. — Ne4,

6. Parzonko A. Globalne i lokalne uwarunko-wania rozwoju produkcji mleka. Rozpr. Monogr.— SGGW,
Warszawa, 2013.—ss. 216.

7. Tokapuyk O.A. TeopeTHuHi OCHOBH Ta OCOOJIUBOCTI MPOIIECy pi3aHHS KOPEHEIUIONIB Y (hepMepCchbKuX
rocriofapctBax / O.A. Tokapuyk // Texnika, eHepreruka, Tpancnopt AIIK — 2017 — Bum. 4(99). —
C.84-91.

8. I'eBko b. HccnenoBanne TEXHONOTHYECKHX IMPOIIECOB M3MenbueHUs1 KopenerwionoB / b. T'eBko, P.

Usaprankuii, . Usapraukuii, C. bunbsix // MOTROL. Commission of Motorization and Energetics in
Agriculture Lublin — Rzeszow — 2016. - Vol.18, No.8. —ss. 105-111.

9. KopOyT JILA. Cenbckoxo3siiictBeHHbIe MauHbl U opyaust ['epmannu / JILA. KopOyr, C.B. UyeHkoB—
Bepmun, 1997. — C. 612-619.

10. Tlar. 15948 Vxkpaina, MIIK AO1 F29/02, D02 C18/14. TonpiobutoBay kopmis / M.B. Jlwo0iH,
B.C.IlaBnenko, b.®. Jlimuucekuii, C.B. Kynunkuit 4942730/SU 6101.Ne3, Big 30.06.1997p.

11. ®abpuunukoBa M. Paspaborka M BHEIpeHHE KOMILIEKCHOTO CIOCO0a YIPOYHEHHS CBEKIOPE3HBIX
HOXel 1uist cpezanus crpyxku / M. @adbpuunmkosa, B. Komomuer; // MOTROL. — Lublin-Rzeszow. —
2013. - Vol. 15, No7. —ss. 234-241.

12.  Kyxra I'M. Mammnusl U obopynoBanue ansi mpurotoBieHuss kopmoB. / I'M. Kyxrta. — M.:
Arponpomuznart, 1987. —303 c.

13.  Kykra I'."M.Bsi6op uszmensunreneii kopaernoaos / [.M. Kykra, B.C. Boiiko // TexHnka B celbCcKoM
xozgiictBe. — 2008. —Ne 2. — C. 28-32.

14. Mammuel U 000OpyJqOBaHUE 3apyOCKHBIX CTpaH MO MEXaHHM3aluh paboT B JKUBOTHOBOJCTBE. —
YKPHUMHTH, Kues, 1991. — 272 c.

References

[1] Kaletnik H.M. Enerhooshchadni tekhnolohii kormiv — osnova konkurentozdatnosti tvarynnytstva:
Monohrafiia / H.M. Kaletnik, M.F. Kulyk, Ya.T. Hlushko ta inshi — Vinnytsia: Teza. 2006. — 340 s.

[2] Tarasov A.N. Kormovue korneplodu. / A.N. Tarasov, A.H. Shmakova. — M.: Kolos, 1991.—-156 s.

[3] Kyreev V.N. Prohressyvnaia tekhnolohyia vurashchyvanyia kormovukh korneplodov / V.N. Kyreev. — V
sb. «Novoe v kormoproyzvodstve» — M.: Moskovskyi rabo—chyi. — 1984. — S. 63-76.

[4] Gfrorer «Practyczna produkccja mlekay.— Zeszyt, 2012. — #1.

]  Jirgensen «Practyczna produkccja mlekay.— Zeszyt, 2015. — #4.

] Parzonko A. Globalne i lokalne uwarunko-wania rozwoju produkcji mleka. Rozpr. Monogr.— SGGW,

Warszawa, 2013.—ss. 216.

[7] Tokarchuk O.A. Teoretychni osnovy ta osoblyvosti protsesu rizannia koreneplodiv u fermerskykh
hospodarstvakh / O.A. Tokarchuk // Tekhnika, enerhetyka, transport APK — 2017 — Vyp. 4(99). —
S.84-91.

[8] Hevko B. Yssledovanye tekhnolohycheskykh protsesov yzmelchenyia koreneplodov / B. Hevko, R.
Chvartatskyi, Y.Chvartatskyi, S, Byluk // MOTROL. Commission of Motorization and Energetics in
Agriculture LUBLIN — RZESZOW-2016. Vol.18. No.8. 105-111.

[9] Korbut L.A. Selskokhoziaistvennue mashynu y orudyia Hermanyy / L.A. Korbut, S.V. Chuenkov. —
Berlyn, 1997. - S. 612-619.

[10] Pat. 15948 Ukraina, MPK AO1 F29/02, D02 C18/14. Podribniuvach kormiv / M.V. Liubin,
V.S.Pavlenko, B.F. Lishchynskyi, S.V. Kunytskyi 4942730/SU biul.#3, vid 30.06.1997r.

[11] Fabrychnykova Y. Razrabotka y vnedrenye kompleksnoho sposoba uprochnenyia svekloreznukh
nozhei dlia srezanyia struzhky / Y. Fabrychnykova, V. Kolomyets / MOTROL. — Lublin-Rzeszow. —
2013. - Vol. 15, No7. —ss. 234-241.

[12] Kukhta H.M. Mashynu y oborudovanye dlia pryhotovlenyia kormov. / H.M. Kukhta. — M.:
Ahropromyzdat, 1987. — 303 s.

[13] Kukta H.M. Vubor yzmelchytelei korneplodov / H.M. Kukta, B.C. Boiko // Tekhnyka v selskom
khoziaistve. — 2008. — # 2. — S. 28-32.

[14] Mashynu y oborudovanye zarubezhnukh stran po mekhanyzatsyy rabot v zhyvotnovodstve. —
UKRNYYNTY, Kyev, 1991. — 272 s.

16



Ne1(100) /2018 TexHika, eHepreTuka,

% TpaHcnopt AIIK
Vol. 100, No 1 /2018

OCHOBBI EBPONIEMCKHUX TEXHOJIOT U BBIPAILIUBAHUSI KOPMOBOW CBEKJIbI U
HCCJIEJOBAHMSA ITPOIIECCA EE N3MEJIBYEHUSA

B nocneonue 20061 npowinu Gonvuine UIMeHeHUA 6 MEXHOIO0ZUU GLIPAUWUBAHUA U KOPMOGOIL
OUEHKU KOPMOBOU C8EK/Ibl. YPO)cailHOCMb KOPMOGOI CEEK/Ibl 3a NOC/eOHUue 200bl YEEeIUUULACh 8080¢€,
IHepzemuiecKan YeHHOCHb NOOOUINA K KOHEeHMPUPOBAHHBIX KOPMOB.

Hapasne c 6bicoKoii ypoxcaiinocmoio, KOpMo8as C6eKia O0YeHb RUMAMENIbHA U XOPOULo
nepeeapueaemcs, eé Xxopouio n0eoarom HcUGOMHbIE U NPU IMOM NPOU3BO0AN MHO20 IHEPUU OJ1A PA3GUMUAL.

Ceexnosoovi-cenexyuonepovt basapuu evigenu copma u cudpuosl KOPMOBOI CEEKIbl PAZIUYHBIX
munoe, omeeuarWUx mpedOCanUAM pA3IUYHBIX PAlOH08, YUUMbBIEAA RNPUPOOHO-KIUMAMUYECKUE
YCo6us, mexHon02u U 0COOEHHOCHU UCNOTb308AHUA MEXHUKU.

Komnnexcnaa mexanuzayusa KOpMORpoOU3e00Cmea npeoocmaeniaem HOGble 603MONCHOCHU.
Bmecme ¢ xumuszayueii u cenvCcKkoxo3alicCmeeHHOl MEXHUKOU Ce1IeKYUA PACMEHUTL C PA36e0eHUeM HOBbIX
copmoe u 2ubpudos u pazgumuem JAy4uiux Gopm cemenosoocmeda, Mo2ym COKpamumes mpyooemKoCHib,
3ampameol u epems.

Haubonee ynepzoemkum u, mecme ¢ mem, camovim pacnpocmpaneHHbviM nPOUEccoM nOO20MOBKU
KOpMo08 K cKapmaueanuio Aenaemca uimenvuenue. Heobxooumocms mexanuszayuu npoyecca
u3MenbueHusa KOPHENn100068 npueena K CO30aHUI0 001bUI020 YUCIA CAMBIX U3Menbuumeneil om
KOpHepe30K ¢ pyuHbIM HPUBOOOM 00 8bICOKONPOU3B00UMENbHBIX MAUIUH.

Oo0Hako, Ha ce200HAWIHUIL OE€Hb 3a0aud KA4eCMEEeHHO20 U3MENbYeHUA KOPMOG HpU Maioll
YOEIbHOU  IHEP20EeMKOCHU UBMETbYUMeENsA OCHAemca 00 KOHUA HePeuleHHbIM, HecMompsa Ha
MHO2000pasue KOHCMPYKUUI pAdouux op2anosé u 8 yeaoM MAauwiuHbl. Imo npueooum K momy, 4mo
Inepzozampamol Ha Opodiaenue cocmaesnaom 00 38% oouyux Inepzozampam Ha NPUZOMOGTEHUE KOPMOB.

Ocobennocmblo nPedn0HCeHHON KOHCMPYKUUN U3MeTbYUmels KOPHENi10008 AsIAemca Haauuue
pexcymux KpomMoK HA NOBEPXHOCMU 6pauiaroumuxca 06apadanos, Komopwle 6blnojaHeHbl 8 hopme
CPE3aHHbIX KOHYCO8, 6HEWIHUIl dapadan OCHOGOU Kopnyca pazmeuieH 66epx, a 6HymMpeHHUIl bdapabdan
OCHOGOU Kopnyca pasmeuien e6nu3. bapabanvt mozym epawamsca 6 pasnvle cmopous. Ha
U3MeNbUaroWux 6apadanax evlnoIHenbl OKHA U 3aKPEeNnieHbl pexcyujue I1emennbpl.

Kntouesvie cnosa: cenexkyus, copma, KOpHenioobl, MEXHONO2UU, pedCyujue I1eMeHmbl,
U3Menbuenusa, Cuaa pe3anus, MOUjHOCMo.

®@. 12. Puc. 11. Ta6a. 2. JIuT. 14.

BASES OF EUROPEAN TECHNOLOGIES OF GROWING OF FODDER BEET AND RESEARCH
OF PROCESS OF THEIR GRINDING

There have been major changes in the technology of growing and fodder estimation of fodder beet
recent years. The yield of fodder beets has doubled in recent years, the energy value has approached
concentrated feed.

Along with high yields, fodder beets are very nutritious and well digested, eaten well by animals
and thus produce a lot of energy for development.

The beet growers-selectionists from Bavaria breed the sorts of fodder beet of different types that
meet the requirements of different districts of Germany, taking into account the location, technology and
methods of the technique use.

Complex mechanization of forage production provides new chances. Together with chemistry and
agricultural technology, plant selection with the breeding of new varieties and the development of the best
forms of seeds, can reduce labour intensiveness, costs and time.

The most energy-intensive and, at the same time, the most widespread process of feed preparation
to feeding is grinding. The necessity of mechanization of the process of shredding root crops has led to the
creation of a large number of different shredders: from corrugations with manual drives to high-
performance machines.

However, today the task of high-quality grinding of feeds with a small specific energy content of
the shredder remains unresolved, despite the diversity of constructions of the working organs and the
machine in general. This leads to the fact that the energy costs for grinding make up 38% of the total
energy inputs for feed preparation.

The feature of the proposed construction of the root crop roaster is the presence of cutting edges
on the surface of the rotating drums, which are made in the form of cut cones, the outer drum body is
located upright, and the inner drum body bottom is located down. The drums can rotate in different
directions. The grinding drums are made with windows and fixed cutting elements.

Keywords: selection, varieties, root crops, technologies, cutting elements, grinding, cutting force, power.

F. 12. Pic. 11. Tabl. 2. Ref. 14.
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