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The article defines the type of mixers for preparation of the balancing additive, describes its
construction, states the technique of determination of optimum parameters of the mixer and indicates
the established parameters.
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INTRODUCTION

The increase in productivity of animals and the decrease.in the forages costs per unit of pro-
duction are impossible without rational use of forages, It is possible effectively to use forages, available
on a farm only by to balancing them on nutritiousness. It is easiest to balance the ration of animals by
preparing balanced additive as a mixture.

For preparation of such additive BeINIIMSH developed the set of machines [1, 2]. The
equipment allows to prepare balanced mixtures from cornforage, edible roots, protein-vitamin and min-
eral additives, etc. And this equipment can be used to assemble any set of machines to prepare different
balanced mixtures, according to the necessity of a farm and available forages. The main machine in any
set should be a special aggregate for enrichment cornforage.

AGGREGATE FOR DRESSING OF CORNFORAGE

In mixed fodder industry there are many types of mixers of horizontal, vertical and inclined
types. All these mixers are used to prepare mixed fodder from crushed cornforage and protein-vitamin
additives.

When.making up.the balancing additive directly at the farm the additive is usually mixed from
various fodder components, available at farm. It is impossible properly to mix components, available at
farm by mixers existing in mixed fodder industry.

The analysis of existing types of mixers has shown high efficiency of band blades of a half-
ring.type (fig. 1). To increase the effect of a working body on fodder mixture the working body is
equipped with two rows of half-coils, as internal and external spirals. In comparison with a coil, the
half-coil increases mixing of a material. Rotating, the blades mix components and simultaneously move
fodder mixture forward along the bunker. Owing to multiway winding of internal and external spirals,
there occures cross-current movement of the mixture promoting intrusion of particles of one material
between particles of the other, providing their uniform distribution. Besides such construction of the
working body contributed to uniform submission of the mixture to an unloading hole.
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Fig.1 The scheme of an aggregate for preparation of the balancing additive
1 - external spiral; 2 - internal spiral; 3 - drive.of the mixer.

OPTIMIZATION OF PARAMETERS OF AN AGGREGATE

For determination of optimum parameters of the mixer of an aggregate ensuring qualitative
mixing within zootechnik requirements there has been done researches with application of mathemati-
cal planning.

The quality of mixingwas evaluated by an amount of the control component in selected sam-
ples after preliminary blending.

Taking it into account, that the tested material was further used as forage to cattle, the control
component was whole grains of barley.

By selecting reference values of the factors (tab. 1), there has been developed a matrix of
planning (tab. 2), the columns (2-4) of which allow to receive information, necessary for calculation of
linear regression and effects of pair interactions.



Table 1
Coding of the varied factors

The code denotation of the factors X1 X3 X3
The varied parameter N S a
Unit of measurements Min™ M angle
Main level (Xi = 0) 35 0,065 70
Variation interval 5 0,015 10
Top level (Xj;=+1) 40 0,08 80
Lower level (Xi;=-1) 30 0,05 60
Table 2
Matrix of planning and results of the experiment.
Levels of the factors 5
Test Neo Vy1 Vy2 Vy3 Vu cp. S%(vy) Uy pacu
X1 X2 X3
1 -1 -1 -1 10,2 9,4 10,9 | 10,167 0,563 9,74
2 +1 +1 -1 14,0 14,1 152 | 14,433 0,443 14,85
3 -1 -1 +1 32,7 33,4 35,9 34,0 2,83 34,42
4 +1 -1 +1 24,5 25,1 27,1 | 25,567 1,853 25,14
5 -1 +1 +1 11,2 12,3 13,1 12,2 0,910 12,62
6 +1 -1 -1 17,0 17,5 18,7 | 17,733 0,763 17,31
7 -1 +1 -1 37,3 38,3 41,2 | 38,933 4,103 38,51
8 +1 +1 +1 26,6 29,5 29,1 28,4 2,470 28,82

By the results of three reiteration of the test there has been calculated average arithmetic selec-
tive dispersions and dispersions of reproducibility of test:

As the-number of parallel observations for all test was identical (n = 3), the hypothesis of a
homogeneity of dispersions was checked with the help of Kohren criterion:
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Where G (fn; N) = G 05 (2; 8) = 0.5157 -is tabulared value of Kohren criterion at the signif-
icance value of a = 0,05 and number of aviation degrees for selective dispersions is fn =n-1

=0,294 (1)

As Gexp there is less than the tabulared value, it is possible to consider a number of dispersions
(table 2, column 9) homogeneous.



Taking it into account, that the divergence of dispersions was unsignificant, it was possible to
calculate the dispersion of reproducibility of the test:
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By results of the test there have been calculated factors of linear regression and their disper-

sions
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With number of aviation degrees fs = N (n-1), where N = 8 < number of points of the plan (the
number of tests).

For calculation of factors bj, three was used the extended matrix of the plan.

As a result, the following factors were received:

bo=22.679 b;=-1.146 b,=9.046 bs=1.637
bs=-3.596 bs=-0.104 be=0.304
The regression factor b; will be statically significant, when fulfilling the following condition:
0| Y4 b; =% oy - S b} (4)

Where 4 b; - confidential interval; #; x-tabulared value of Stjudent criterion.

Comparing a confidential interval with regression factors, their significance has been defined.
4 b; = +0293- 212 = £0.571

Comparison of the absolute value of the designed factors with their confidential interval
shows, that all factors.are statically significant, except for bs and bg which should be excluded from the
model.

Then‘the equation of regression in linear approximation hakes the form:

V, = 22.679 — 1.146 X; — 9.046 X, — 1.637 X, (5)

Adequacy of the model was tested on Fischer criterion and it has appeared, that is not quite
adequate and describes the surface of response.

With the purpose of obtaining an adequate model there was accepted solutions to supplement
the realized matrix by 23 star points (tab. 3) and to execute experiment at centre of the plan, thus mak-
ing composite transition to the plan of the second order.



Table 3
Matrix of the factors and results of additional tests of the orthogonal central composite plan of
the 23 second order

Levels of the factors

| X, X, X3 Vi Viz Viz 7 SV} | Vypacs
9 -1,215 0 0 14,7 15,3 16,5 15,5 0,84 15,76
10 +1,215 0 0 11,5 11,8 13,8 12,367 1,563 12,88
11 0 -1,215 0 10,1 12,5 11,7 11,433 1,493 12,09
12 0 +1,215 0 35,0 32,3 35,1 34,133 2,523 34,26
13 0 0 -1,215 12,0 13,1 14,8 13,3 1,99 13,29
14 0 0 +1,215 | 16,3 15,7 16,5 16,167 0,173 16,96
15 0 0 0 13,8 14,7 13,2 13,9 0,57 12,71

The equation of regression of the second order with new variablesa kind is:

VC = bé+bJX_z +..kak+b12X1X2+...+ l](k—.l)k)((k—.Z)X/(-i_bJ.ZXé +...+ bka;( (6)

On the basis of the results of the experiment, there been have defined the following value of
regression factors:

bz: 19,882 b;=-1,185 b,= 9,126 bs=1,514
b12: -3,596 b13: -0,104 b23: 0,304
b11: 7,092 b22: 1,639 b33: -3,596

bo =19,882- 0.73-9,829 = 12,705
Then the condition of a homogeneity of selective dispersions with all results of the experiment
has been checked up:

4.103 2
Gep = 309 " 0.178 ( Gypspusy = 0.3346 )
Using all available information, the dispersion of reproducibility has been calculated and dis-

persions of regression factors has been valuated.

S {bp} = S {05} + Y NS S¥ (b} = S7{p} + - A5 {1} 8)
=1
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15 - 15 15 - 10.952
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On determining confidential intervals of regression factors and on excluding unsignificant fac-
tors, the equation of regression takes the form:



V. = 12705 — 1.185X, + 9126 X, + 1514X; — 3596 X, X, + 0.304X, X5 +

+ 1.097X? + 7.092X% + 1.639X%. 9)

The check up of a hypothesis on the adequacy of the model (9) has shown it adequacy to ex-
perimental data.

With the purpose of obtaining the surface of response, described by the obtained-equation of
regression, coordinates of centre of surface of the second order have been defined:

Ne _ 7185 3596X, + 2+ 1.097X, = 0
1
Ne _ 9126 - 3596X, + 0.304X; + 2 - 7.092X, = 0 (10)
2
a;’(c = 1514 + 0304 - X, + 241639X5 =0
3

The main determinant of the system is not equal to zero therefore, the examined surface of the
response has a centre

1097 3596 0
D = |- 359 7092 . 015|=-8,468
0 015 1.63

On solving the system of the differential equations (10) there have been defined coordinates of
centre of surface of a response with least variation factor:

X3 =-0.857; X, =-0.852; X3 =-0.383

Rating value of parameters of the mixer:

Z] = N =35 0857 - 5= 30715

Z5 =a.= 70 - 0852 - 10 = 61.48

Z7 '= S = 0.065- 0383 - 0.015 = 0.059

By making all arithmetic operations the equation (9) takes a form:

Ve = 12,705 - 1,185-(-0,857) + 9,126-(-0,852) + 1,514-(-0,383) - 3,596-(-0,857)-(-0,852) +

+0,304-(-0,852)-(-0,383)+ 1.097-(-0,857)? + 7,092-(-0,852)* - 1,639- (-0,383)* = 9,034

As a result of tests, held under the optimum factor values there has been obtained the value of
nonuniformity of mixing v, = 9,0 %, that does not exceed zootechnik requirements to the quality of

fodder mixtures. The divergence between values, obtained with the help of the equation of regression
and experimental data does not exceed 5 %, that is quite admittable.



CONCLUSIONS.

1. The analysis of obtained mathematical model of uniformity of mixing has shown, that the
greatest influence on quality of prepared mixture depends on the frequency of rotation of the shaft and
the width of half-coils of spirals.

2. Use of tape blades of a half-ring type as working bodies of the mixer, has allowed to.reach a
high degree of uniformity of mixing of fodder materials with various physico-mechanical properties.

3. The results of researches on operation of the mixer have allowed to develop‘the constructive
scheme of an aggregate for preparation o enriching additive, and they also can be used to develop di-
mention-type of mixers of the given type.
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Abstract
For an effective utilization of forages on cattle-breeding farms it is necessary them to balance
on nutritiousness. By the best method it can be realized preparing the balancing components (mixture).
The main machine for preparation of such mixtures is the mixer. In the article the type of mixers is rea-
sonable, the construction is described it, the technique of determination of optimum parameters of the
mixeris stated and the established parameters are indicated.
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B crathe 000CHOBaH TUI CMECUTENEH Ui IPUTOTOBIICHUS OallaHCHUpYIoLIel 100aBKH, Omuca-
Ha ero KOHCTPYKIIMS, N3JI0KEHA METOAMKA ONPEICTICHHSI ONTUMAIbHBIX TApaMETPOB CMECHUTES U MPH-
BEJICHBI YCTAHOBJICHHBIE MTAPAMETPHI.

KJIFOUEBBIE CJIOBA: arperart, 3epHodypaxk, OaraHcupyromias KopMoBasi 700aBKa, cMe-
CHUTEJIb, JOMACTH, ONTHUMAJIbHBIC TapaMeTpbl, (PaKTOPbl, HYHKIIKS.

BBEJIEHUE

[ToBbIIeHUE MPOYKTUBHOCTH KUBOTHBIX, CHIXKEHHE 3aTpaT KOPMOB Ha €AUHUILY TPOAYKLIUU
HEBO3MOKHBI 0€3 PaIMOHAIILHOTO MCIOJIb30BAaHUS KOPMOB. D(PGIEKTHBHO HCIIOIH30BaTh UMEIOIINUECS
Ha epMe KopMa MOKHO TOJIBKO €CJTH UX COaIaHCHPOBAaTh MO nuTaTenbHOoCcTH. COATaHCHPOBATh PallH-
OH KMBOTHBIX IIPOIIIE BCETO, €CIIU MPUTOTOBUTH O0OTaTUTEIBHYIO J00ABKY B BUIE CMECH.

Jlns mpurorosnenus Takoil po6aBku B beTHUMMCX paspaboran komruiekT mammH [1, 2].
OO6opynoBaHue TO3BOJISET MPUTOTABINBATH O0OTAaTUTEILHYIO CMECh U3 3epHOdypaxa, KOpHEKITyOHe-
IJI0JI0B, OENKOBO-BUTAMMHHBIX UM MHMHEpaNbHbIX J100aBoK u T.N. [lpuueM u3 3toro obopynoBaHUs
MOYKHO CKOMIIJIEKTOBATH JIF000H Ha0OP MalH U MPUTOTABINBATh JIOObIe 000raTUTENbHbBIE CMECH, UC-
X0/l U3 HEOOXOAMMOCTU X03s5MCcTBA ((pepMbl) U MMEIOMIMXCS B HUX KOpMOB. OCHOBHOI MammHON B
m000M HaboOpe T0HKEH OBITH CHEIMAIBHBIN arperat oooramnieHus 3epHodypaxa.

AI'PET'AT JJIs1 OBOT'ALIEHUSA BEPHO®YPAXA

B xoMOUKOPMOBOW NMPOMBIIIUIEHHOCTH UMEETCS MHOTO THUIIOB CMECHUTENIEH TOPU30HTAIBHOTO,
BEPTUKAJIBHOIO M HAKJIOHHOTO THIOB. Bce 3TH cMecuTeny npenHa3HavyeHbl A1 IPUTOTOBICHUS KOM-
OMKOpMa M3 U3MENBUYCHHOTO 3epHO(DYpaka U OEITKOBO-BUTAMHUHHBIX JI00aBOK.

[Ipu nmpuroroBieHnn OamaHCUPYIONIEH HO00AaBKHM HETMOCPEACTBEHHO B XO3SIMICTBAX T'OTOBUTH
TaKylo Z00aBKY IPUXOJUTCS U3 PA3IMYHBIX KOPMOBBIX KOMIIOHEHTOB, KOTOPbIE UMEIOTCS B XO3SHCTBE.
KageerBeHHO cMemIaTh UMEIOMIMECS B XO35CTBE KOMIOHEHTHI CYHIECTBYIOIIMMHU B KOMOMKOPMOBOM
MPOMBIIIIEHHOCTH CMECUTEISIMU HEBO3MOXKHO.

AHanM3 CyIIECTBYIONIUX KOHCTPYKIIUH CMECHTENIeH TMOKa3ayl BBICOKYIO 3(P(GEKTHBHOCTH HC-
NOJIb30BAHUS B KQUeCTBE PadOYMX OPraHOB JICHTOYHBIX JIOTIACTEH MOIyKobIeBoro tuna (puc. 1). s

YBEJIMYEHUSI CTETEHU BO3JCHCTBUSL pabouero opraHa Ha KOPMOCMECh pabouuii OpraH BBITIOJHEH C
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JIBYMsI psilaMH TOJYBUTKOB, B BUJI€ BHYTPEHHEW M BHEIIHEH cnipayieil. B cpaBHeHHWH ¢ BUTKOM MOJY-
BUTOK CITIOCOOCTBYET YBEJIMUEHUIO MepesionaunBaHus Mmarepuana. Bpaiascs, lonactu nepemMemnBaoT
KOMIIOHEHTHI MEXIy COOOH M OJHOBPEMEHHO IMEepEMEINaloT KOPMOBYIO CMECh BIOJb OyHKepa IO
HAIIPaBJICHUIO CBOErO [BW)KECHMs. BcCiencTBUe pas3IMUHBIX HAINPaBICHUNM HABUBOK BHYTPEHHEU H
BHEIIHEH crupaleil co3gaeTrcss MPOTUBOTOYHOE JABM)KEHHE CMECH, CIOCOOCTBYIOIEe BHEIPECHUIO  Ya-
CTHI] OJJHOTO MaTepHajia MeX]ly YaCTUI[AMH JPYroro, yTo U 0OecreyrBaio UX paBHOMEPHOE pacrpe-
nenenue. Kpome Toro, Takasi KOHCTPYKIHsI pabodero opraHa criocoOCTBOBAJIa paBHOMEPHOM I10aue

CMECH K pa3rpy304HOMY OTBEPCTHIO.

W3menbuntenu 3epHOodypaxka

Heo6xozmInme n00aBKH ’l

1o Q _____

BeIrpy3ka roroBoro

MIPOIyKTa

Puc.1 IlpuHuunyanpHas cxema arperara Jijisi IpUTrOTOBJICHUS OaTaHCHpYIOIel 100aBKH

1 - BHewHAsA cOUpPaib; 2 - BHYTPEHHSIS] CIIUPAJib; 3 - IPUBOJL CMECHUTETIS.

OIITUMM3AIIUA TAPAMETPOB AT'PEI'ATA
Jlis ompeneneHus ONTUMAIBHBIX ApaMETPOB CMECHUTENS arperaTta, 00ecreunBalonux Kave-
CTBEHHOE CMEILIMBAHKME B AMANA30HE 300TEXHUYECKUX TPeOOBaHUH, MPOBEIEHBI UCCIEIOBAHUS C MPH-
MEHEHHEM MATEMaTU4YECKOI O IIJIaHUPOBAHMUS.
KagecTBO cMemnBaHUS OLEHMBAJIHM IO KOJIWYECTBY KOHTPOJIBHOTO KOMIIOHEHTa B OTOMpae-
MBIX NPO0ax Mocie NpeaBapUTEILHOIO CMEITHBAHHUS.
VYuuTeIBas, YTO MaTepHall UCCIENOBAHUMN Jlalee MCIIONb30BAJICA HA KOPM CKOTY, B KaueCTBE

KOHTPOJBbHOI'O KOMIIOHCHTA ITPUMCEHAIN LECIIbIC 3€PHA AUMCHS.



Bri6paB ucxonnsie 3HadeHus (aktopoB (Tabdn. 1), paspabortanu MaTpuily IUIAaHUPOBAHUS

(Tabm. 2), cronbupl (2-4) KOTOPOU MO3BOJIIOT MOTYYUTh WH(POPMAIIHNIO, HEOOXOIUMYIO JJISI BHIYUCIIC-

HUS TUHEWHOU perpeccuu U 3PQPEeKTOB NapHBIX B3aMMOACHCTBHIA.

Tab6muna 1
KonupoBanue BapprpyeMbIX (GaKTOpPOB

KomoBoe o603HaueHue hakTopoB X1 Xo X3

Bapbupyewmslii napametp N S 0]

Enununia namepenus MHUH M rpaja

OcHoBHoIi ypoBeHb (X;=0) 35 0,065 70

WuTepBan BapbUpOBaHUS 5 0,015 10

Bepxuwuii ypoenb (Xj;=+1) 40 0,08 80

Hwxuuit yposens (Xi=-1) 30 0,05 60

Tab6nuna 2
Marpuiia njIaHUPOBaHUS U PE3YJIBTAThl SKCIICPUMCHTA.
Ne YpoBHH (PaKTOpOB )
oML X; X; X; Uy1 Uy2 Vy3 Uy cp. S*(vy) Vy pacu

1 -1 -1 -1 10,2 9,4 10,9 | 10,167 0,563 9,74
2 +1 +1 -1 14,0 14,1 15,2 | 14,433 0,443 14,85
3 -1 -1 +1 32,7 33,4 35,9 34,0 2,83 34,42
4 +1 -1 +1 24,5 251 27,1 | 25,567 1,853 25,14
5 -1 +1 +1 11,2 12,3 13,1 12,2 0,910 12,62
6 gl -1 -1 17,0 17,5 18,7 | 17,733 0,763 17,31
7 -1 +1 -1 37,3 38,3 41,2 | 38,933 4,103 38,51
8 +1 +1 +1 26,6 29,5 29,1 28,4 2,470 28,82

ITo pe3ynpTaTam Tpex MOBTOPHOCTEH OMBITOB OBLIM BHIYMCIEHBI IOCTPOYHBIE CpEAHHE apud-

MCETHYCCKHEC BBI60pO‘IHBIe AUCTICPCHUU U AUCTICPCUH BOCITPOU3BOAMMOCTH OIIBITOB:

Tak kak 4MCIIO mapauIeNbHBIX HAOMIOIEHUN Il BCEX OMBITOB OBUTH OAMHAKOBBIM (n=3), TO

TUIIOTE3Y OJHOPOJIHOCTH JUCIEPCUI IPOBEPSUIN € MOMOIIBIO kKputepus Koxpena:
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2
S < GEN(f) G = 0,204 (12)

Cowen = H 13.937
> 57 '

rae G (f.; N) = G 005 (2; 8) = 0.5157 - Tabnuunoe 3HaueHue kputepus Koxpena mpu
ypoBHe 3HaunMocTu ? = 0,05 u uncne creneHeil cBo6oabI 1 BEIOOPOUHBIX nucnepcuii f = n-<1

[Tockonabky Gygen MEHBIIIE TAOJMYHOTO 3HAYEHUS, TO PsAJ Aucrepcuid (Tabnuna 2, cronber 9)
MOJKHO CUHUTATh OJTHOPOJIHBIM.

YuuTeIBas, 94TO pacxokICHUE MEXAY JUCTIEPCUSIMU HE3HAUYMMBIC, TO, YCPEAHHUB WX, BBIYHC-

JIAJIA JUCTICPCHUIO BOCTIPOM3BOJAUMOCTH OIIBITOB!:

} _ =1 Sz{vy}: 13.537 —1.742 (12)

ITo pe3ynbraTam 3KCHEPUMEHTA BBIYUCIUIN KOAQPHUIUEHTH! JMHEWHOM perpeccun 1 ux Juc-

HepCUH

N _
D ViX
=1 S{V}
N / n-N
¢ unciaom crerneneir ceoboasl f; = N (n-1), rae N=2P=8 - gmcs0 Touek mIaHa (KoIMUecTBO
OTIBITOB).
Jns Berauciaenus ko3¢ UIUCHTOB bj 6bU1a HCIIOIB30BaHA PACHINPEHHAs MaTPUIIA IUIaHA.

B pe3ynbTare pac4eToB MOIyUMIIN ciexyonye K03 GUIueHTh:
bo=22.679 by=-1.146 b,=9.046 bs=1.637
bs=-3.596 bs=-0.104 be= 0.304

Koa¢dunuent perpeccun bj Oyaer craTudecku 3HAYMMBIHA, PU BBIMOIHEHUH CIIEAYIOLIETO

YCJIOBUS:
b YA by =+ 1, - b)) (14)
rae 4 bj- noBepuTenbHbII HHTEPBA; Iy, £ " Tabnu4HOe 3HaueHue kpurepus CThIOJCHTA.

CpaBHuBasi TOBEpUTEIbHBIA HHTEpBAN ¢ KO3(DPUIIMEHTaMU PErpeccHu, ONMpeNeInii UX 3Ha-
YUMOCTb.

4 b; = £0293- 212 = +0.571

CpaBHeHue aOCONMIOTHOTO 3HAYEHUS PACCUMTAHHBIX KOI()(UIMEHTOB C MX JOBEPHUTEIbHBIM

WHTEPBAJIOM TMOKA3bIBAET, YTO CTATUYECKU 3HAYMMBIMU SIBIISIOTCS Bce KOIPPUIUEHTHI, Kpome bs U be,
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KOTOPBIC CIICAYCT UCKIOYUTE U3 MOJCIIN.

Torna ypaBHeHue perpeccud B JMHEHHOM NPUOIMKEHUU UMEET BU/L:

V., = 22679 — 1146 X, — 9.046 X, — 1.637 X, (15)

[TpoBenu mpoBepKy aJeKBAaTHOCTH MOJEIH 10 KpuTepuio duirepa U oKa3anoch, 4T0 OHA HA
BITOJIHE aJICKBATHA M B TyUIIIEM CIy4ae OMUCHIBACT MMOBEPXHOCTh OTKJIMKA.
C uenpio MONy4eHHUs aJeKBaTHOW MOJENU OBLIO MPUHSATO PEIICHUS JOMOJHHUTH PEalli30BaH-
HYIO MaTpPHITY 23 3Be3THBIMU TOUKAMHE (Tabu. 3) ¥ BBHINIOJIHKUTH OIBIT B IIEHTPE IJIaHA, COBEPIIINB TAKHM
00pa3oM KOMITO3HIIMOHHBIN TIEPEX0/T K TUTAHY BTOPOTO MOPSIIKA.
Tabmmia 3
Martpuiia akTopoB U pe3yIabTaThl JONOIHUTEIBHBIX OMBITOB OPTOTOHATHHOTO IIEHTPATHLHOTO

KOMITO3HMIIMOHHOT'O ITJIaHa 23 BTOpPOI'O MOpAJIKa

I YpoBuH (hakTOpOB Vg Vo Vs v, S? v} Vy pacu
X1 X2 X3

1 2 3 4 5 6 7 8 9 10

9 -1,215 0 0 14,7 153 16,5 15,5 0,84 15,76
10 +1,215 0 0 11,5 11,8 13,8 | 12,367 1,563 12,88
11 0 -1,215 0 10,1 12,5 11,7 11,433 1,493 12,09
12 0 +1,215 0 15,0 32,3 351 | 34,133 2,523 34,26
13 0 0 -1,215 | 120 13,1 14,8 13,3 1,99 13,29
14 0 0 +1,215 | 16,3 15,7 16,5 | 16,167 0,173 16,96
15 0 0 0 13,8 14,7 13,2 13,9 0,57 12,71

YpaBHEHUE PEEPECCUU BTOPOTO MOPSAIKA C YUETOM HOBBIX IEPEMEHHBIX UMEET BUJ]
= Y X, X,

Ha ocHoBaHMU pe3ynbTaToOB SKCIIEPUMEHTA ONPENETIIIN CIeAyIoUIe 3HauyeHus! Ko duueH-

TOB perpeccu:

b,= 19,882 b;=-1,185 b,= 9,126 bs= 1,514
b12: -3,596 b13: -0,104 b23: 0,304
b11: 7,092 bzzz 1,639 b33: -3,596

bo = 19,882- 0.73-9,829 = 12,705
12



3areM MpOBEPUIIH YCIOBHE OAHOPOIHOCTH BHIOOPOUYHBIX AUCIIEPCHI C YIETOM BCEX pe3yibTa-
TOB SKCIIEPUMEHTA!

4.103 TabJ
G = =9 0178 ( GIS, 10 = 0.3346 17
2309 < 0.05(2;15) ( )
I/ICHOJ'II)SYH BCIO MMCIOIIYIOCSA I/IH(l)OpMaHI/II-O BBIYMCIWINA AUCIICPCUIO BOCIIPOU3BOAUMOCTH U

IPOBEJIN OLEHKY Aucrepcuii K03 puueHToB perpeccuu

S {by} = S (b} + YN SP{ by} = S7{bh} +x- A5 SP{ b} (18)
=1
syply = 199 _ pooss S by = — 2939 L0 500937
15 15 15 - 10.952
s b,y = 299 por S b} = —29% oo
158 15+ 4.361

OnpenenuB JOBepUTENbHbIE UHTEPBAIBI KO3(DPUIIMEHTOB PErpecCuu U UCKIIOYMB HE3HAUU-
MbIe K03()(PULIMEHTHI HCKOMOE YpaBHEHUE PErpecCcuu MpuMeT BUI:

V. = 12705 — 1.185X, + 9126 X, + 1514Xy = 3596 X, X, + 0.304X, X5 +

+ 1.097X; + 7.092X5 + 1.639X5. (19)

[TpoBepka rumoTe3bl 00 ageKBaTHOCTH MOJAETH (9) MmoKasaia ero aJeKBaTHOCTh dKCIIEPUMEH-
TaJTbHBIM JAHHBIM.
C uenpio MONTy4YeHUs] MOBEPXHOCTH OTKJIMKA, OMUCHIBAEMOI MOJNy4YE€HHBIM YpaBHEHHEM pe-

rpeccuu, ONpeeauii KOOPAUHATEL LIEHTPA OBEPXHOCTH BTOPOIO MOPSIKA:

a;’(c — 1185 3596X, + 2- 1.097X, = 0
1
Ne _ 9126 — 3506, + 0.304X; + 2 - 7.092X, = 0 (20)
2
Ne _ 1514+ 0304 X, + 2 1639X; = 0
3

I'maBHBII OMpCACIIMTECIIb CUCTEMbI HC PaBCH HYJIIO CJICIOBATCIIbHO, U3ydacMasd MMOBCPXHOCTb

OTKJIMKAa UMCCT LICHTP

1097 - 3596 0
D= |- 359 7092 0.15|=-8,468
0 015 1.63

PemuB cucremy muddepenmanpabix ypaBaeHuit (10) onpenenwim KoOpAWHATHI IIEHTPA T10-

13



BEPXHOCTH OTKJIMKA MPU KOTOPBIX KOPPHUIIMEHT Baprallii HAUMEHbIIHI:
X1 =-0.857; X =-0.852; X3=-0.383

HomunaneHoe 3HaueHNE napaMeTpoOB CMECUTEIIA:
Z] = N=35-0857-5= 30715

a=70- 0852 10 = 61.48

Z;
Z; = S = 0065~ 0383 - 0015 = 0.059
[TpousBens Bce apudmeTrndeckue eicTBUs ypaBHeHHE (9) MpUMET BHT

v, =12,705 - 1,185-(-0,857) + 9,126-(-0,852)+1,514-(-0,383) - 3,596-(-0,857)-(-0,852)+
+0,304-(-0,852)-(-0,383) + 1.097-(-0,857)* + 7,092-(-0,852)? - 1,639- (-0,383)* = 9,034 (11)
B pe3ynbrare onbITOB, IPOBEACHHBIX MPU ONTHMAIbHBIX BEIUYHHAX (PAKTOPOB, MMOITyUYCHHOE

3Ha4YeHHe HepaBHOMepHOCTH cMmemuBanusa V= 9,034 %, 4To HE NPEBBIIAET 300TEXHUYECKHX TpE-

OoBaHMi1 110 KauCCTBY, MPCABABIACMBIX K KOPMOCMCECSM. Pacxoxnenne MCXKY paCYCTHBIM 3HAYCHU-
€M, IMOJIYYCHHBIM C IMOMOIINBIO YPaBHCHUSA PEIrPECCHUU U SKCIICPUMEHTAJIBHBIMA JaHHBIMHU HE IMPEBBIIIA-

eT 5 %, 4TO BIOJIHE JOMYCTUMO.

BbIBO/IbI.

1. Ananmm3 mogydyeHHOW MaTeMaTHYeCKOW MOJETH PaBHOMEPHOCTH CMEIIMBAHUS MOKa3aj, 4To
HauOoJIbIlIee BIUSHUE HA KaUeCTBO MPUTOTABIMBAEMON CMECH OKa3bIBaIOT YacTOTa BpAIICHMS Bajla U
HIMPUHA MOJIYBUTKOB CIIMpaJICH.

2. Hcnonp3oBaHue B KauecTBE pabOUYMX OPraHOB CMECUTEIIS JICHTOUHBIX JIOMACTEH IMOJIYKOJb-
[IEBOT0 THUIA MO3BOJIMIO AOCTUYB BHICOKOW CTENEHU PAaBHOMEPHOCTH CMEUIMBAaHUS KOPMOBBIX MaTepH-
aJIOB, UMEIOIIMX pa3NudHble PU3NKO-MEXaHUYECKHUE CBOICTBA.

3. Pesymprathl uccienoBaHuil pabOThI CMECUTENS MO3BOJIMIMA pa3padoTaTh KOHCTPYKTUBHYIO
CXeMy arperata JJisi IPUrOTOBIICHHUSI 00OTaTUTEILHONW N00ABKH, a TaK)KE€ MOTYT OBITh HCIIOJIb30BaHbI

npu pa3pabOTKe TUITOPA3MEPHOTO Psijia CMECUTENEH TaHHOTO THIIA.

Vladimir Perednya, Andrey Punko, Artur Kremenevskij

THE DETERMINATION OF PARAMETERS OF AN AGGREGATE
FOR PREPARATION BALANCED ANIMAL’S MIXTURES.

Abstract
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For an effective utilization of forages on cattle-breeding farms it is necessary them to balance
on nutritiousness. By the best method it can be realized preparing the balancing components (mixture).
The main machine for preparation of such mixtures is the mixer. In the article the type of mixers is rea-
sonable, the construction is described it, the technique of determination of optimum parameters of the

mixer is stated and the established parameters are indicated.
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