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Anomauyia —y CTATTI 3allPpONIOHOBAHO BAPIiaHT YJIOCKOHAJICHHS
MEeTOJAUKH MOPiBHAJBHOI0 OIIHIOBAHHS MAIIIMH ISl MOAPIOHEHHHA 3ep-
HOBHX KOPMiB.

Knwuosi cnosa — noapioOH0OBavi 3epHa, AKICTH MOJAPiOHEHHA KO-
PMiB, NPOAYKTHBHICTh, €HEPrOEMHICTDH, CTYNiHb MOAPiOHeHHs, Koedi-
Hi€eHT Bapiauii, ppakuwiiHUK CKIaA, METO Pe3yJIbTYH4Y0ro MOKa3HUKA
SIKOCTi, 1M TUBHUI MOKA3HUK SIKOCTI.

Ilocmanoska npobnemu. Jns iCHyBaHHS Ta pO3BUTKY rajy3i TBapUH-
HUIITBA BaXXJIMBE 3HAUCHHS Ma€ palioHajJbHE BUKOPUCTAHHS KOPMOBOI Oa-
3u. ToMy 0co0iKMBOI 3HaUyHIOCTI HAOyBa€e po3poOKa KPUTEPIiB 1 METOMAIB
OIIHKU €(DEKTHUBHOCTI TEXHOJOTTUHUX MPUHOMIB OOPOOKH KOPMOBOI CHPO-
BUHH, 1 BUOOPY TEXHIYHUX 3aC001B IJIs 1X 31HCHEHHS.

Opniero 3 HAUOUTBII BaXJIMBUX 1 OOOB'I3KOBUX TEXHOJOTTYHHUX OTIE-
pauiii miJroToBKM KOPMIB, 1 30KpeMa 3€pHa, 10 3rOJIOBYBaHHS € MOJpiO0-
HeHHs [1]. ¥V mpakTuili KOpMOIIPUTOTYBaHHSI TIPOIEC MOAPIOHESHHS PO3TJIs-
TAETHCA,AK TPOLlEC PYHHYBAHHS 3€PHOBHX KOPMIB 3 METOIO OACp:KaHHS
MPOJIYKTY 3 ONTUMAIBHOIO KPYIHICTIO YaCTOK, HEOOX1AHOIO ISl €(hEeKTUB-
HOT'O0 MOTO BUKOPUCTAHHS.

OnTumalibHa KPYIMHICTH KOPMOBHX YaCTOK BU3HAYAETHCS 32 HAYKOBO
OOTPYHTOBAaHUMH 300TEXHIYHUMH PEKOMEHAIIISIMH 1 3aJIEKUTh BiJ 010710-
rYHOr0 BUJY Ta BIKY TBapWH 1 NTHII, BiJ BUAY 3€pHA 1 XapakTepy HOro
BUKOPHCTaHHS (3roZ0BYBaHHS OKPEMO YH B CKJIAJ[i KOPMOBHUX CYMIIIIOK 200
koMmbOikopmiB) [1,2].

Bucoka sikicTh MOJpiIOHEHHSI KOPMIB 3a0€3MeUyEThCS KOMILIEKCOM
3aX0/1B, TOB’S3aHUX 3 YyJIOCKOHAJEHHSM MAaIIWH-TOPIOHIOBAYIB, IIABHU-
IIEHHSIM BHMOT JI0 K€pYyBaHHS IPOIECOM 1 KOHTPOJIO MPOIYKTIB MOJPi0-
HEHHS.

Ananiz ocmanuix oocniodcenvb. OCHOBHUMH TapaMeTpaMu MpoIeCy
IIpH MOIPIOHEHHI €, K BinoMo [3], mpoayKTHBHICT Q 1 MUTOMa EHEProeM-
HICTH (| (BUTpATH CHEPTii HA OJWHUITIO MTPOIYKITiT) 001 THAHHS
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ne N —TOoTyXHICTb, CIIO)KMUBaHA HA MOJAPIOHEHHS (32 BUpaXyBaHHSIM BTpAT
XOJIOCTOTO XO/Y), @ TaKOXK SIKICTh OJCPKYBaHOTO MPOIyKTy. [IpoTe 3ara-
JBHUHN PIBEHb MPOJYKTUBHOCTI HE MOXe OyTH BU3HAYHHM KpuUTepieMm, 00
BU3HAYAETHCA IO HU3KOI0 KOHCTPYKTUBHO-TEXHOJIOTTYHUX MapaMeTpiB,
B MEPIILY Yepry —po3MipamMu pobouoi kaMepu Ta poOOYuX OpraHiB, KiHeMa-
TUYHUMH PEKUMaMU NOAPiOHIOBAUIB, (13UKO-MEXaHIYHUMU Ta TE€XHOJOT1-
YHUMU BJIACTUBOCTSIMU CUPOBHHHU, IO MEPEPOOIISETHCS.

binbi 00’€KTUBHUM KPUTEPIEM MOXHA BBAXKATH MPOAYKTUBHICTD,
110 MPUIAJIa€ Ha OJMHUINIO IO MOBEPXHI podouoi kamepu. [Tutomi mo-
Ka3HUKW HABaHTaXXEHHS B1JOOpa)XarOTh MOBHOI[IHHICTh BUKOPUCTAHHS
MPOCTOPY KaMepu NMoApiOHEHHS, poOOUMX OpraHiB MAlllMHU 1 3HAYHOIO Mi-
POIO BU3HAYAIOTh METAJIO- Ta EHEPrOEMHICTH Ipoiiecy. Pazom 3 TuMm, nuto-
M€ HaBaHTAXEHHS 1 EHEPrOEMHICTh HE BPAXOBYIOTh SIKOCTI MOAPIOHEHHS.

JI71s1 TOpIBHSJIBHOTO OINIHIOBAHHS TE€XHIYHHUX 3aC001B 3aCTOCOBYIOTH
MOKAa3HUK eHeproeMHocTi E, 3 ypaxyBaHHSIM JIOCSATHYTOTO CTYMEHS MOApi-
OHEHHS:

E,=7 @

A — cTyniHb NOJAPIOHEHHS MaTepiaiy, 10 NepepoOI€ThCS.

Ane, 1 B IbOMY BHUIAJKy E€HEpreTUYHa OLIHKAa 3A1HCHIOEThCA 0e3
ypaxyBaHHSI pIBHOMIPHOCTI TPaHyJIOMETPUYHOIO CKJIay MPOAYKTIB MOAPI-
OHEHHs, 1110 HE MOBHICTIO 3aJ0BOJIbHSE YMOBI MiABUIIECHHS €()EKTUBHOCTI
BHKOPHCTaHHS KOpMiB. Biomo, 110 3HMmKEeHHS KoedimieHTa Bapiallii ¢hpak-
IMHOTO CKJIay IPOAYKTY MPHU MOAPIOHEHHI KOPMOBOT CHPOBUHHU HA KOXKHI1
10% mixg gac 3roJOBYBaHHS TBapWHAM 3a TEXHOJIOTIYHOK €(PEKTHUBHICTIO
PIBHOIIIHHE TOAATKOBOMY BUPOOHUITBY ab60 exoHoMmii 1-3% kopmiB. Tomy
JUTSL OI[IHKM SIKICHOTO acCIEKTy Mpollecy 1 3aco0iB MOAPIOHEHHSI, KPIM CTYy-
MeHs MOJPIOHEHHS MaTepiaily, a00 KPYMHOCT1 KIHIIEBOTO MPOIYKTY, HEOO-
X1IHO BpaxoOBYBaTH 1 pIBHOMIPHICTh (DpaKIIHHOTO CKJIaTy KOPMOBHUX Hac-
THUHOK.

Ilim 9ac KOMIIJIEKCHOTO OITIHIOBAHHS 1 MOPIBHSHHS BaplaHTIB, €HEp-
reTHYHy e(PeKTUBHICTH MPOIIECIB 1 3aC00iB MOAPIOHEHHS MPOMOHYEThCS [3]
BU3HAYATH 3 YPaxXyBaHHSIM PIBHOMIPHOCTI (PPaKI[IHHOTO CKJIaly KIHIIEBOTO
MPOAYKTY HACTYITHUM YHHOM:

B 3araJIbHOMY BUTIAJKY —

_ q .
Ee=—— 3)

K v !
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( 100)
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MpU OJIHAKOBIM KPYMHOCTI 1 HOPMOBAaHOMY 3HAuY€HH1 KoeQillieHTa
Bapiailii ¢ppakiifHoro cKiaay NpoaykTy —

1%
E,=a7- (4)
H
ne Ex —eHeproeMHICTh MPONECY 3 ypaxXyBaHHSIM JIOCATHYTUX CTYIEHS MOJ-
piIOHEHHS MaTepialy, 10 NepepoOIseEThCS, Ta PIBHOMIPHOCTI (paKIIHHOTO
CKJIaly OTPUMAHOTO HNPOAYKTy (KoMIIIeKcHui kputepiii); E, — eneproem-
HICTh MPOIECY 3 ypaxXyBaHHSIM BIAMOBIAHOCTI PIBHOMIPHOCTI MPOJYKTIB
MopiOHEHHS HOPMATUBHUM BHUMOTaM; V 1 VU, BIAMNOBIAHO, — (DaKTHYHE 1
HOpPMAaTUBHE 3HAaYCHHs KOoe(DilieHTIB Bapialii PppakuiitHOro ckiaay moapi-
OHEHUX KOPMIB.

Dopmymosanns yineti cmammi (nocmanoska 3a60antsi). BuzHauntu
OCHOBH1 KpHUTEpIi OI[IHIOBAaHHS Ta BUOpPATH METOAUKY MPOBEACHHS KOM-
TJIEKCHOTO TTOPIBHSJIBHOTO OIIIHIOBAHHS 3ac001B JJisA MOJAPIOHEHHS 3€pHO-
BHUX KOPMIB.

Ocnosna wacmuna.Jl71s1 oOOTpyHTYBaHHS BUOOPY TOTO UM 1HIIIOTO Ba-
plaHTy KOHCTPYKILIii MoJpiOHIOBaYiB 3epHa HEOOXITHO, HacamImepeln, BU-
3HAQUYUTHCS 13 MEPETIKOM KPUTEP1iB ONTUMI3AIIT AJ MOJAIbII0T TOOYI0BU
1UIbOBO1 (yHKIII. Sk OyJi0 Cka3aHO BHIIE, JOIUIBHUM € KOMIUICKCHE OIli-
HIOBaHHS 3a MOKa3HUKAaMU €HEePreTUYHOT €(PeKTUBHOCTI MPOLIECY Ta SIKOCTI
OTPUMAHOTO MPOAYKTY. BUALISIOTH Taki OCHOBHI KPUTEP1i Ta BUMOTH SIKIC-
HOTO MO/IPiOHEeHHS KopMiB [1]:

CepeIHbO3BAXKEHUHN PO3MIpP KOPMOBHUX YACTOK Ma€ BIANOBIAATH HAy-
KOBO OOTPYHTOBaHHUM 300TE€XHIYHHUM BUMOTaM,

KoediieHT Bapiamii QpaxkuiitHOro ckiaay MNPOAYKTIB MOJPIOHEHHS
HE MOBHHEH TiepeBumyBatu 45-65%. BepxHs mMexa peKOMEHIYEThCS IS
JIpiOHOTO Ta CEPEeIHHOTO MOMEIB 3€pHA, HUKHS — JJIsI KPYITHOTO TIOMETY.

[IpoTe, KpiM KpYIMHOCTI KIHIIEBOTO MPOJYKTY, Ta PIBHOMIPHOCTI iX
(dpakiiiiHoro ckiaagy HeoOXiIHO BPaXOBYBATH 1 1HIII1 TOKa3HUKHU. 30KpeEMa,
HE3aJIe)KHO BiJI KIHIEBOI KPYMHOCTI YacTOK MpU MOAPIOHEHHI 3€PHOBHUX
KOpMiB HeOakaHWM € YTBOPEHHS MWIOBHIHUX (pakiiii (3rizHo BUMOT
MalllMHOBUNPOOYBabHUX OpraHizaiiif, BOHa HE MOBUHHA MEPEBUIIYBATU
20%). HangMipHe MWIOYTBOPEHHS NMPHU3BOJIHUTH JI0 BTPAT KOPMY, TICPEBHT-
paT eNeKTpOeHeprii Ha MpoIeC MOAPIOHEHHS, 3HMXKEHHS JIOBFOBIYHOCTI
MaIlllH, Ta MABUILCHHS €KCIUTyaTalliiHuX BUTpAT. [IMIOBHAHI 4acTOUYKHU
MOTaHO MOIJAI0ThCS TBapUHAMU Ta ripiie 3aCBOIOIOTHCS
[1;4].00MexyeThCs TaKOX HASBHICTH IUIMX 3€PeH Yy TOMEJi (ypakKHOTO
3epHa (0,3-0,5%), TobTo He Oinbime 6 3eper B 100 r moapiOHEHOTO MPOTY-
KTY.

Jlnst 3a1iicCHEHHS TOPIBHSJIBHOI OILIIHKKA Ta BUOOpY MoApiOHIOBauda
3epHA MPOMOHYETHCSI BUKOPUCTATH METOJ] PE3yJbTYIOUOr0 MOKa3HHUKA KO-
cti [5]. Bin 3acHoBaHuii Ha (OpMyBaHHI y3araJlbHEHOTO IMOKa3HHKA Yepe3
IHTYITHBHE OI[IHIOBaHHS BIUIMBY YaCTHHHHUX IIOKa3HMKIB sSKOCTI Ky, ..., K
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Ha pe3yJbTyIOUy SIKICTb BUKOHAHHS CHUCTEMOIO ii (QyHKIii. OuiHOBaHHS
TaKOT0 BIUIMBY JAIOTHCS TPYMHOI0 (PpaxiBI[IB — €KCIIEPTIB, K1 MAIOTh JTOCBIJ
po3poOku noaibHux cucteM. HaltOuible 3acTocyBaHHS cepell pPe3yabTyIo-
YUX MOKA3HUKIB SKOCTI OJEPKAIU aJAUTUBHHUM, MYIbTUIUTIKATUBHUMN 1 MHU-
HIMaKCHUN MOKa3HUKHU.

3a aAUNTUBHOTO3TOPTAaHHS PE3YNbTYIOUUM MMOKa3HUKOM € Cyma 3Ba-
EHUX HOPMOBAHMX YACTUHHUX MOKa3HUKIB, y TOW 4ac, SIK MYJIbTUILTIKA-
THUBHE 3rOpPTaHHA — 1€ IOOYTOK HOPMOBAHMX MOKA3HHKIB, MiIHECEHUX O
cTeneHs (MOKa3HUK CTETeHs — BaroBuid koedimieHT) [5;6].

[Ipu 3miiicHeHH1 O0araToKpuTepiaibHOI MOPIBHSUIBHOI OIIIHKHU JIOITi-
JBHO, HA HaIlly JYMKY, BUKOPHUCTOBYBAaTH METOJ aJUTUBHOTO 3rOpTaHHS
MOKa3HUKIB. BUKOPUCTOBYEThCS y TOMY BUIAAKY, KOJU KpUTEpii He3ale-
HI 10 3HAYYIIOCTI 1 iX MOYKHA BUMIPATHU B KUIbKICHIM mmikami. [{imboBa
(yHKIIISI Ma€ BUTJIALT,

f=>ck—extr (5)
i=1

e k.

; — I-Ul OKpeMU# KpUTEP1id ONTUMAIBHOCTI B HOPMOBAHOMY BUTJISII,

C; — BaroBUi KOePII[I€EHT 3HAUYIIOCTI i-T'O MEBHOTO KPUTEPIIO,
n
D c;ic, >0;i=1...,n (6)
i=1

Benuunna BaroBoro koedili€eHTa 3HAYYNMIOCTI KPUTEPIiB C; BUSHAYAETHCS
3a GOpMYyJIOIO:
n
2.5
i=1

¢ =G i @)

2. 2.5

i-1 j-1
ne 6;- OanpHa OLIHKA 3HAYYIIOCTI I-rOKpUTEpilo, sKa JaHa |-
MEKCIIEPTOM i— My 3HAUYEHHIO KPUTEPilO; j— IHAEKC €eKchepTa; i— IHAEKC
KpUTEPIIO.

Omneparriss HOpMyBaHHS J03BOJISIE BUKTIOYUTH BIUTMB HA IHTETPaTb-
HY OMIHKY fOIMHUIIL BUMIPIOBAHHS, BEJIMYWUHHU IHTEPBATY MPHUITYCTUMHX
3Ha4Y€Hb KPUTEPIiB, a TAKOK YTOUHIOE MOT0 EKCTPEeMaNbHICTh. J{Jis BBElIEeH-
HS HOPMOBAHHX 3HAYCHb MOKA3HUKIB SKOCTI K,,..., K, BAKOPUCTOBYIOTH BH-

pa3 [6]:
K= ®)

ne kio — nesixe onopue (rpaHu4He) 3HaYeHHs Kj-ro IOKa3HHUKa SKOCTI.
OTtxe, 1J1s1 HOPIBHSIHHS 3€pPHOBUX MOAPIOHIOBAaYIB JOIUILHUM € BH-
Oip HaCTyMHUX 3MIHHUX:
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ky — mATOMa eHeproeEMHICTh Tporecy, KBT rou/T;
k, — koeimienT Bapiairii, %;

ks — Buxin nuaoBuaHol (pakiii, %0,

K4 — KUTBKICTh X (HemopiOHeHux) 3epeH, %.

Takuii BUOIp YMOXKIIMBIIIOE€ KJIACHYHY IOCTAHOBKY 3aJa4l MaTeMa-
TUYHOI ONTUMI3ALT.

(K, Ky, Ky, k) — min)

3a YMOB

k, <k

K, <Ky

Ky < Kygp

k, <Ky

ne Kyg...K,y — rpaHUYHI 3HAYEHHS BiAIOBIAHUX 3MIHHUX,

Ky =20xBm - 200/ m,k,, =45%, k,, = 20%, k,, = 0,5%.

BianmoBigHO, HOpMOBaH1 3HAYECHHS MOKA3HUKIB SIKOCTI BU3HAYMMO 3 BHpa-
31B.

: ©)

J

=k, =2 2K

k, = 2k,

207 450 207

OTpumaHi HOpMOBaH1 3HaYEHHS € 0€3pO3MIPHUMU BETUYUHAMH.

B pe3ynbTaTi OTpUMYEMO KOMIUIEKCHHI O€3pO3MipHUI MOKa3HUK T,
32 SIKUM MO>KJIMBO 3[IMCHUTH NOPIBHAJIBHY OLIHKY MOJPIOHIOBAYIB 3€pHAa.

Bucnosxu.BusnaueHni kputepli Ta METOIMKA JO3BOJIAIOTH 31MCHIO-
BAaTH KOMIUIEKCHY MOPIBHSUIBHY OLIIHKY IPOILIECIB 1 TEXHIYHUX 3aCO0IB MO-
IpiOHEHHS 3epHa 3 ypaxXyBaHHSIM MOKA3HUKIB EHEPrOEMHOCTI Ta SIKOCTI MO-
IpiOHEHHS, 110 € IEPEAYMOBOIO MiJIBUIICHHS €()eKTUBHOCTI BUKOPUCTAHHS
KOPMIB 1 30 UTbIIICHHS] BUPOOHUIITBA MPOAYKIIIi TBAPUHHUIITBA.
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KOMIIVIEKCHAAA METOAUKA CPABHUTEJIBHOI'O
OLHEHUBAHUA USMEJIBYUUTEJIEU 3EPHOBBIX KOPMOB

Iloranosa C.E.
Annomauua—npenioKeH BAPHUAHT YCOBEPIIEHCTBOBAHUA METO-
AUKH CPABHUTEJIbHOI0 OLIEHUBAHUS MAIIMH JJIsl U3MeJIbYeHHUSA 3ePHO-

BbIX KOPMOB.

AN THE INTEGRATED TECHNIQUE OF THE COMPARATIVE
ASSESSMENT OF MACHINERY FOR GRAIN GRINDING

S. Potapova
Summary

A variation of the improved technique of the comparative as-
sessment of machinery for grain grinding is proposed.
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