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The publication is devoted to the issues of design, experimental research, mathematical modeling of cars, tractors,
their components, units, systems. In additd®@yelopments on the issues of operation, durability, repair, and improvement
of their design are submitted.

For scientists, teachers of higher education,-gestuate students, students and specialists in the field of cars and
tractors.
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YE. ALEKSANDROV, V. KLYMENKO, D. LEONTIEV, TERNOVYI

MATHEMATICAL MODELING OF THE VEHICLE STABILITY CONTROL OF THE
VEHICLE

The paper reviews the scientific and technical literature on the development of electronic stability sybtbrakevit
force distribution, which led to the conclusion that fortaitain wheeled vehicles such systems should be built using
inertial navigation sensorsgyroscopes and accelerators. The proposed functional scheme of the stability system with
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brake face distribution is built using the principles of platformless inertial systems, in which the orientation of the car
body relative to the axes of the inertial coordinate system is carried out by calculating in the onboard digital computer
quaternion in cotnast to Euler angles can be calculated with the required degree of accuracy using a fairly simple
algorithm. Algorithms for estimating the current parameters of perturbed motion of the wheel body in the process of its
urgent braking, namely, the angled#viation of the elongated axis of the body from a given direction, angular velocity
and lateral displacement of the center of gravity relative to a given trajectory. On the basis of the current estitration of t
listed parameters the algorithm of stalgition of the case of the wheeled car in the mode of its urgent braking is formed.

Keywords: automatic system, electronic system, stability system, system modeling, stability, vehicle stability control
system, platformless inertial system; Rodrlgamiltonparameters; lovpass Butterworth and Lanchos filters
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O. REBROV, B KALCHENKO, O. REBROVA

DETERMINATION OF THE KINEMATIC LEAD/LAG RATIO OF TRACTOR WHEEL
DRIVES TAKING INTO ACCOUNT TIRE INDICATORS

An analysis of the formation of the value of the kinematic lead/lag ratio of the tractor wheel drives is presented,
taking nto account the indicators of tractor agricultural tires. It is shown that the kinematic lead/lag ratio is formed as a
result of the total influence of the internal gear ratio of the transmission and the values of the rolling circumfenence of t
tires ofthe front and rear drive axles. It has been established that the actual values of the rolling circumference within tire
groups, according to the rolling circumference index (RCI), have wide ranges of values. This can cause a wider range of
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kinematic leadAg ratio variation of the front drive wheels, and in some cases even power circulation. For tires with a
rolling circumference approaching the upper or lower limit of the interval within the rolling circumference index, as well
as equipping the tractor wisuch tires, with an disadvantageous combination of the rolling circumference of the front and
rear tires, the kinematic lead/lag ratio will go beyond the interval 1.01...1.05 which is recommended. It is shown that the
kinematic lead/lag ratio can be ath0.982 or 1.074. Since even the use of the difference between the rolling indexes of
the rear and front tires necessary for a particular tractor does not guarantee the recommended value of the lead of the fro
tires, it is imperative to determine it lbglculation and check it experimentally in operation.

Key words: wheeled tractor, tire rolling circumference, tractor tire, kinematic lead/lag ratio of wheel drives.
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RCI RQ?CIdztS 6511) RQ?Clmin (13) RCRCImax (14) |?G?CImin RORCImax
Bd3 Bd3 Bd3 Bd3 Bd3
37 3458 3422 3495 3404 3556
38 3645 3607 3683 3581 3734
39 3842 3801 3882 3759 3962
40 4049 4007 4092 3962 4140
41 4268 4223 4313 4166 4394
42 4498 4451 4546 4394 4623
43 4741 4691 4791 4623 4826
44 4997 4945 5050 4826 5156
45 5267 5212 5323 5156 5385
46 5551 5493 5610 5385 5690
47 5851 5790 5913 5715 5969
48 6167 6103 6232 5994 6248
49 6500 6432 6569 6325 6553
50 6851 6779 6923 6730 6890
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LOHdg n, dzgj " dzt €d dzj L OB J L fKetdgdn> Is/ 0n¥) L O@ ' & @ dizdz
lted y' sk, ftod to L BRCIS & J20 K ddemizEO oty ' Ldelzdify) ' s H d dzd
(OB)z. ©jto] H deadmb O Ui gAY totsL G v dgzlsd 7 MY o0 H dzts

v OB dzd Y dz®@yd dzdzv € KSehawin fUs  dak@2 ¢ ' tch sz M " 99" H

sCtolzy detslsj 2 Ctsyg dedg? 1RG te jd3dye’, = WIEQ taffjdredy 'hr  Cefodz fiftf
RCkL| 37 38 39 40 41 42 43 44 45 46 47 48 49 50

RCL| RC | 3556 | 3734 | 3962 | 4140 | 4394 | 4623 | 4826 | 5156 | 5385 | 5690 | 5969 | 6248 | 6553 | 6890

37 | 3404 0,985| 0,979/ 0,986/ 0,979/ 0,981| 0,990/ 0,978| 0,987| 0,984

38 | 3581 0,976| 0,985/ 0,977| 0,979/ 0,988| 0,974/ 0,985| 0,982| 0,987

39 [ 3759 0,981/ 0,974/ 0,975/ 0,985/ 0,971| 0,979/ 0,978 0,983| 0,990

40 | 3962 0,974/ 0,976/ 0,984/ 0,971| 0,980| 0,977| 0,983 0,990/ 0,995

41 | 4166 0,973| 0,983 0,969| 0,978| 0,975/ 0,979| 0,987| 0,992| 0,995

42 14394 0,983| 0,971/ 0,978| 0,976/ 0,981 0,987| 0,993| 0,996
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43 14623 0,968 0,978| 0,974| 0,979| 0,986| 0,990| 0,994
44 |1 4826 0,968| 0,966/| 0,969 0,976| 0,981 0,983
45 | 5156 0,979 0,984| 0,989| 0,995| 0,997
46 | 5385 0,974/ 0,982| 0,985 0,988
47 15715 0,988 | 0,993| 0,995
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DEVELOPMENT AND IMPLEMENTATION OF THE COMBINED GEARBOX AND
ITS APPLICATION ON CARS

A combined transmission of a car is designed, consisting of a mechanical part that will be Usetbies of
movement of the car, and a variator (stepless), which is planned to be used only in traffic jams or at low speeds. A study
of the use of mechanical gearboxes in traffic jams was also conducted. The input of the study determined: the total time
spent in traffic, the distance traveled, the average speed of the car and how many times the driver switched the gear lever.
The principle of operation of the designed transmission is described.

A study on the temperature heating of the friction disk @ftlain clutch of the variator part of the designed gearbox.

The study was conducted using SolidWorks in the software module COSMOSWorks Designer. As a result of the study, it
follows that the thermal performance of the friction disc of the main clutch egglied to a third of the higher power
compared to the nominal value allows without the risk of overheating and damage to use the designed transmission.

Key words: gearbox, mechanical, CVT, research, traffic jam

I Misgtsy j dz Oolstso dzOfmdzed ¢ MlsOeade fjtjH Mtsetss ISOC ]
B - Odz' YydzO OBts OQolssdizOIsdyudzO. (¢ fteOoaddzts, d3dj ~Odz U
Ced3f dzj SIsOyYy" 2 bsets yd ' dh st Oolssdiss’ dzv, O O9lst
L @ydets HBstetsy Yy bk st sdeWdede L d3j - Odz’” yded 3 $ stctsB
CzfzoOld MtsB® OoltdiscB ' dz L BjnrOds ydetst CtstetsB C sk
ytsets fslstc' Bjdz Oolssdigse ' dz2, HJ dzO2yOmls® h jdzG ' dz B Iz
tesBBlskz hsHdw Mstswyd £ LOsSttOR, OB otsH' 2 [ntyd
B Ctets tojyddBdz s LHKSC.

O 2Oz’ L. BMlsOdzdz' = H MY deegzdat 2 ¥ Ydf Z@edds €dIy8 '2dz! dzd 2
dzZsodr OolssdisB ' dz' © ULVCtO ded L O daOf lds@dzds' r S figH OB s >
igOXecH! Renaul t [1]. TaWyd tdt,zs i |- L W'yt 2ded d3d H d dz

22 1" MmMdzd ¢ 1 o0 ¢cml we .- @] O bsEaizB zdap dzdzv



ISSN 2078840

Oolstsditse " dz' o, odL dzOyd dzts, s dzZ' HjteOdRRd L ftotsHOY
Duster, Toyota RAW , Kia Sportage. § OffctsHOYEts® Dldasdztos 'H
By mO0dz” ydzed dzsd Is©O OolssdBBOIsd ydzed iz IsteOdzeids’ " W dzd . 1
fticsHOYEZ Oolstsdise ™ dz' o Renaul t Duster L dB3d ~ Odz
Qo lsszOIsd ydets® Yd ftsodowWL Odgj L Is diafs,0 O fizts dizd Mdfts H
Csigf dzj CsOyYy' v OolssditsB ' dzv L OolssBOtsdy MjtejH oW
Toyota oMmlsOdgso dzj dets, P ts ftcsHO) BPS By dets iz’ & tc Ddz
7%, O L OoalstsdzOIsduydzs® 93 %, Yyl ftevoHO' W LLO dfjo WLIs dIs ddi)
sHdz 2 ofMlsOdeso dzj dets o3y mn Odz' ydzge S stetsBCbkz § jted HOY.
hts HOdd?2 o HMskS E ftesSHOY' Kia Sportage Mm@
fsodwWLOdzgj L Isdds, "t E d@sHfd deEHRY &Y AlsOftcld HMis
OolssBBOIsdydz sO He' igjnOds ydz' .

ltcseo " 9 d OdzOdz' L. ftesHOYE Oeslstsdizse ' dz' 9, BBtsy dzd
LSO’ dg hj daj cBlstse’ 9' HBadlsdmw o' H d3j n Oda
Qo lssBBOIs d ydz

[ O LIOOdfsmif © [LjOHEFY ' H Odats’ tesBtslsd totsL totsB
CtsRB' dzso Odgts” CtetsBCd §jtejHOY dZj CSCSoBElR Oplsts st
9 dBjrOd Yydesdiz sOC ' 9o OoltsdkOIsdydesdZslz toj )y d BZOR

tern djcitcotsets Oolstsdise ' dew O3 ¥ @doodsi @ rd dg2dAs do
ste’ G, sO ttkmsr E Oolstsd@tse' dz dzgdr L OlststcO~n . 1 tod
OMmMlssmMseo o Olsd, W& d3j nOdz" ydzz IsO Oo9 lstsBOIsd ydzz Is ts
Cts ktcOdzmd3' Mm' 8 QW Gz oldDus@dzfn d3 ' tsfiy ‘c¥dzw Cdtg @s), o d € tsted
"HEEdBST yPlsgelzg yj dzdzy O HEsteSL stcOdzmtf sStclsded » L
dH¢ ' Mmilss, L dOydsts d3j dzh 58, dz' 3§ destedzOdz? dzO h o dHEC
9q’Qtsth’fr)lsOdzdz\ACB@&slstls@z,@ldzq’mdﬁ@lstsc)n B' dz2 h ity
Hisfpdz' HY jdedza" o dC sted MisOdadz d3j - Odz' ydad :
Hsfpdz' HY j dedgv o dL dzOyOdztsfy+ : LOGOdz! ded 2 yOf
hodHC'dhB!Y] INO dOXTdtsdet®a " 8 otsH' 2 L H' 2Mda
v fttsyjfMm Hsfpdz' Hy jdzdzw o dSCBBtedMmlssolzo
dz’ uwss CstetsBCts8  f jtoj HOY. TMHerPde@GHds dzH dzv L 804 «
sWisdz [ Othtkis] bdjitcz®OyO6MOgIlLed HOwls, O MOdJ
"H Y j dadzv . ltotso JHj dedgv Htsfydz' HY j dedzg? o d S sdzlzo C
ritcjodovwdztoO &5. mOt¢" o tedm. 1 E yofm §° ¢
| tod d3d dzls O.

BRicsslstcd ZOdzd = tjLzdz sOIs' 9 ftsBEZzHBO Odgts G e
2 i fmmdzy e dL dzOy©e mw yYyOMm twseBtslsd OolssdisB
doefmw LOEOdz dzd?2 yoOfp & ftesBy' , odL ZOYyOdzOf
s+ fjtcj BJECOde dzgO SCtsyde 2 L fjtejHOyYy. 1dJEts
Ct5dz0dzdz’  JCMYJjteddzj dalsiz.

Jhtsets HBMdz HY J dzdzy o L dzOyd dzts,
9. 46 m.')dzvls @ , 9 9tc jSHiglzc tshHa d HI G H
w CetesBSd fJteiHOUY.

sets HtsMdz HY jdedew o dL dzOyJ dets
. ) sO MmjteiHdw headHC " Mis! (
sBCd fjtjHOY.

- I ©
il
T

Q.
&
)

&_qs-k—c; > ST O = T
NNGHQA+~%11g F o
=,
Q—. Q-
I T
O
; =

NDq1m 8§ =
"chL:

o3 T

SIS F I A
RO

FRg®
ol

o}
(]

Q.
s -

d (5 Re.

u:gQ =t O [T— 7 N ol — 3 — O T T

" Med S 10U odwlsuRkEs® g OC s 566 202k o Odzdz” 23



ISSN 2078840

.

tdmif "InyJ

ftcseo J HJ dzdaW

Hismdz' H Y J dadzW

I

Ty nepedna.

2t =235c [/N-JQ[ [/S =Bt [/2:52(

s s I B (5 B

B ny=5 ppeg7

/77:75 nN:9 ne= T

Lpyze docmioxerHs

2 % 0 9 g 7 8

T peme doc/ioxenys

n,:H ﬂN:5 g =6 n, =5 g2

[Tepuwe doc/moxenHs — S=10w L-0%1 208 V709 ky/200

[/7:775 Zh =39 It =66c [/2:495

S-06 k. LI-00625 200 V=96 km/200

[/7:7655 [//‘/:]9[ [/5:72’0[ [/2:725

S=08km  II-0093 200 V=86 kn/200

07:75 nN:7[] /75:7] /72:2 In=40

T Tnay

[
|
-

N

i TAcd 7

tdmit J2L dz' IsOIsd

Hitsfpdz' H Y j dzdgw

ltcd OdzOdz' L' Istejls! séts Htsfdz' HY j dgda" o L dzOyj dgts h
esHddd (3 Se. 75 f1.) kO fmjiHd" |ssdas 2s! coQe
fjte] BIS Odedz? 003 j v StstesBSd fjtejHOY.

O dzOdz Lzs yd ftetso jHjdz HEsfdz HY jdadew dBsy dzdots L tot
kteOdefds' ' ‘% bk LOsS©EOR fttd2dO dO Mmjsj ojddSj
CtesB C 58 i jimgooadzdzy Ckdz' fd kO ttsBlksO L &zl lsts
pjdzdCk Mmissdds o Odz fls! oH' W KO ¢’ ©h jddg? 26¢ 6
24 1" mMdzd ¢ 1 vuv ¢cm)l we .- @) sicOC bsbsaiz zdz dzdzw



ISSN 2078840

oS¢ stedMmMlsOdzdzy OolstsdzOIsdydedr IsteOdzimds" M 2. 1 HO
Odz' Isj cdz®te @ ezhiptz” M weO ' Hdlz o MmMtse' d3d ~ Odz
M d sOdzt dzd?2 G dzw H CodmMstczSy' ™ IO ttsBBlsd detso ts°’

1 Oftesf sdzso OdzO st Oz M Ww L OBJLYJydls! otsH' &
tckakz &BIrOd Yydzed BlsBwOn sd, 00 Is&dzAldf ydzts iz, Y J H
olstsdzdzs © OIsdmw o LOLBKOR ' " Hodhdlk! 2Bets Oy

1 0f esf sdetso OdzO S stesBC O f jtojHOY ' Hdzlz® o M
9 0tc’ Olststedzz (BJj L MBIz " dzyOMmlskz) twdm. 3

(S
pa :" =g BN
N \ ~ A
\ Vi A £
\ 1= = ‘
L

tdmi.l G’ OlsstedzO® (B J LMY dzyOmMmsO) YOI

" Med S 1 ovU odwlsuRkEs® gL O©C s 566 202k o O dzdz” 23 |



ISSN 2078840

it sBtslsO diBj -~ Odzg' ydets™ CwtetsBSCd LoadyuoO2dzO IsO BEHJ
tcjddBBOr twtsBislsd Ooltdice dzv. uwlstMmModats o Otc’ Ols tstc dzt
s dz ¢ Bk L Ogsixdads " ods dismis” ttkrlz ftod L Ofmist
ftcOys o Olsddzy dzOMmMlskzf dedds yddetsds: cetsdzsodedds Wted ¢ y' 2
‘“HdzOdzO L fjteoddzdedds o Odzsds 3. stdzd Oolstsdtse ' d
BdsOs s Mw , 2fgzV Py QY 'dzy dzdz2v Oo lstsditse ™ dzv L Od3S de
dekdzO fjteijHO s Mw dzO fjteoddzdzed?2 90Odz 3, HOd
j tclzo Odzdzy o Otc' Olststecdats’ CstetsB € d, fted dzOIsdmS Odzdz
dey sdz283 HBPRBEHGO  Is! Mw IsO BsdiBi dzls 9" H odrn' HAdBGE
Gz yskz Mmbte' ySk 31 L O Hfsd®ksetss fjtojd " j dds
"Hdzd2 90Oz 37 BzWIskz L 6" HdzOdzdz? 40 dzO 9 Istste
Is Astfts dgley G ¥ d d3° ° dgj sBm ' Hdz Mis! ftd Lefddy’ E
BOIsdydzedr SCtesBtsS, ISOC WC Cctodzso dzO RBEzWISO 27
sCtslsdlsdmw.
"HB®Rs C(stsBCd fijHOY L o0k’ Py wWH:S
jdgdzv f jtocjHOo Oz detse s YydmdzO; Htekzed?2 dezdzr tse
) ¢ btil'?2 ftedmMS et 9 Odz' dad 2 .

ISJQISISSOdZ ? CstetsB Y fijtjHOY LOMIssmMsalz’ Is!
wt o9adCtsted Mmistso kg@hplets ' j'tc jdgjOB@dz B datdyls 2SS telzs B t5
szt " dyoOmlsO yoOmlsddzd® LOBjLiJyk®  zO0e ded?2 tok

fpswen, bdd MOB]d L dzOyds fsdjechizs yd EkZd&tse d

odMsClkz dOH' 2dz Mis! (BB cEciERcE ©Cq’ | ¢ M & d@ls C
tftcs] Csso Odz0 CtstesBSC O fjtojHOY BO L dz2Oydzz f j to

FoO+-=o 0+ 0
oT O x Fmr- 11
gmnhwa

T GOWoOms=nNIoOor
b =0 .0

I

]
)
h
Y
te
oz

1 g
s

Qo lstsBzBOIsdydzd i3 CtstesBC OB fjtejHOY * * HitemfjCilsde
Q9 Is s 3®BYI]. dzv
14 Hdodzw ydfigf deE» tf j dgtpLGetse Cd, o =~ Csdhstez¢ y"

fslstejBlEIs! B ' d'h HjkOd dsets HEsfd HYjddzv, O fMOd
( Oz o3y dzlstsd3 HdzW HBMdz' HY J dzdzg" BhRdzs tSBEOdts Wied Sy
sfdso datss tshtsBdzdod Mis® HOdBEZO@BEEGS R Odz' Ydzs® 5O
Hdzw o C dzt yj dedz? o Otc' Iststedes’ yYyOMmlsdded ftslstc’ Bdats ff dzOo
Hsf sdBsess &kWisd 27. SO0 MCEOHO' s Mw L C oy dzj §
Codzgz’ s M3 gy ©kHd ' e Odzj dzls o BB S Odzdzt dzO ¢ j toh * 2
Mok RBOCHMIBOd dts tetsLoddzkO ftlskzyd fMls: dzO 4
kky dg Mls! ¢OMmdk! Mw LO Hefsksess §owisd WiedSy'
JC Odzdps tedatOte’ B OMIsdded SttesBCd fijtjHOY. vOGC
ddzj cetsdzOo Odzls Oy j dzgd d3 2565 BB Odzts H dzw fsHOdz h st
Hisfdz Hy J dedz L O H sHolmksss { fotsts s GRapEORBMOSYorkE oz’
Designerf 3] . uvd{§ Hissjiindf jHig@ sl dzd 2 @ dzOGctc’ 9 Wied G y' 2 deftsc s
dzO ¢ dzOH € (d . [ dzv y! st Mlsotstej des BsH j dz Wted € y' 2 dgts
jdzj d3j dzls' @ twdf. 5. ¢S Mkt M kSd: oM BEt obkLd
B dz BOd dzd 2 koG LHES s g diEj BBjdlz 68 KRB, Nt HisMsOlsdz
ltetso jHjdzdzw s jf ko tse s tLOREdSE ftotseo SHJdsMmw
fslskzy datsfls’ tsLoddzlsts’ dzO0 Yljkeh ' B EHjj tof ts @Y kO H jOd
ZzOo Odzls O j dedz? o 6@ YoOWIsd) HHEHOR 2o O dedlp'ts dzts 0 dats sz W
Csyjdz L dedm H' ' 12 CEB SkzGOO&IBPRzzddzY, @8BS YHfE d t
[ Oz Bkdzs ftsBEZHtSo Odets Isj B J teOlsktedz Jjf¥ted todfm.

o d
¢

s
o d3

fts §so0jtnd dOGWOKYMzdEl (EO&E0yj 20 § o jten dv ¢+
Lefmddzdy o 6Clls, dO d2 2 odded SA LG CHPIERO df lstzots tsded
sj B j 6OktcO L dzOR thigd M W'  odztcORAsMs dzcbd Of 6 S SEslsC

26 1" MmMdzd ¢ 1 o0 ¢cml we .- @] O bsEaizB zdap dzdzv



ISSN 2078840

) sBkHo Odets | O totej L dzte® Hs' Olsdfl® dzs®  Isj &5 j €Ozt
f5COL Odzdzy Isj B j eObkted dz@ BSHdddys o' HMkOd , ]

tdmif b jdzz ° M SO @OGPedqd J dzj d3j dzls’

Temp (Celsius)
581.855
577443
573.031

. 5685618
- 564.207
. 559.795
| sssam2
. 550970
. 546558

5 48
537734
533322
528910

t dMmir 6 6O Isj B3 j tcOlskztcd dz0  Otsdztc®y ff deolzy ok dg' o &P C
(LsBtOY § dzdzv MY teOo O)

t dfmif 47 €O COH' ' dsO tjLld sOdods’ s,

" Med S 10U dwlsuRkEs® g O©C s 5666 202k o Odzdz” 21



ISSN 2078840

1 fittjndy 5° fiststesdzd oddedS O BOSMddBOd dzj L dzC

Aw/ mdz, O L' Lotsteislsdzsets BsClz 3 dz d&3Odz' dzj L dzOv
O cBZHSo Odzs jYs oz tojLizd sOIsdo dzsets Isj ff dztso t
Jdztss , hts HBte' sdzs* C' dz Stsfyls’ Isjff dzslsd, w¢
Ydets® fdztsh ' (sHdPdyw oddi tos 9 Odedzy 1 Is/ o3

tdfmif 48 6O tjLbd sOsdodscts sj§fdsosct {

CS odHdets 'L tdmMkzdtO &OSMHd ZOd dz L 2Oy 4 dzdzv o
CskC 08, hts L zOD S@VIE) G d2 dgOR'sdz U&IW] dedzv o )
@OS ZOHS d ' HEW Y dY Ot oBLEEdz 2 fMsstesd ‘& U8 10O d
ClIg) 30 BROC M GOE &g 4038

[ Odz' ftoeso JHjds  BStc' o dgv dz' dzj Htsfdz' HY § dadav 1 Ote(
sz’ dzOdz! desets L Ezfmddzdzw, "5 tesLoado O Is! MW Ho dc kdatsd

] SBZHSo Odgs jf5 100 k] B j cOREBOIcdm. 59 G §&OIsk O
oMmMjtejHddz dzOC d&zOHAd dzj fjtejodhiz® 368

t dfmif 49 6O Isj Bf jcOkted dz0C &ZOHCd WFHds § tod S dzOH .

28 1" Mded € LT vuv ¢cm)l we .- @] icOC bt atz B zdz dzdzv



ISSN 2078840

vOC Y fsBZHBSoOdO j: O GHLOH' ‘ dilsO tjL zdz sOIsd
BOC Md BOdz! dp@BC OO dERY Isj B j Olskztcd dzO SAdHAfAE® ¢
B de' BOdz' dzj L OUAwEdAMdsHste' adzs° 126

[f 60O tjLizd sOsdodsets Isjfdasotsets btk toc
@ocmL@omJ@scs LCoGIsY j dgdzvas" Holls dfO7dA! Wz L dzO y j dziip? dz@@ O
2528¢C | 12/ oy

tdMmi 10O GtOH" ' dISO wjLikzd sOdodes’ Isj d&3f 4 to

(i fit0 jLbzd sOsdodscts kjfdsotscts fskssCl o

| jLkd Ok' ftoso jH sz H S izl S o Y § tzde? yf &das e
Csdzse des’  BEWIlsd fwd fds szdz @O stjlsddl -
sz’ dzOdz dzgd i3 f € OL dzd € 53 HtSLatsde‘ BjL tdLdCk
Mt Slso Odzge S EBBCE §jjHOY. UOSSEWE 5! fi)diststk
WhdeSy' SdezoOlsd dz@o ' ' fted ' Ssodr §sCOLd]COR
80Ay SO dztsd3’ dzOAlat desdslz Hts 350

O dzOdztse " yYydets ffteso jHjded?2 Isjfdzsoad?2 totsL tcOR kzdats€
fsCOLO0 tjLid SOId,] dYq Otk tctizg BAacd bekls 0 18 Gy d

" Med S 10U odwlsuRkEs® g O©C s 5666 202k o Odzdz” 29 |



ISSN 2078840

odSBtedMisOdzedzy i3] dz" HtesHECIsJodz , Odzfj dzOB OGOt HJ
JSMfdzz OOy " BjL oltetOIlsd Meats' 7 Isjrdd Yydedres R OOSIs

l dmdzets9lC.d. t sLtetsBdzy dzO § J el § CIsdo dzO  Cjtwd§Bts odassoD ¢
Qo lssdiitsB * dzw .

2 . ltotso jHjdets HBMdz HY jdede? oS tsted MisOdzdz? o5j -~ Odz
L OtstcOR . v fttsyjm" Hsfdz' HY jdedzg" fteso jH]des Iste(
OolssifstsB ' dz' dzsets L Olststelz, yYyOfm ttsBtbygmMOBk S @ISO & Gtz d
E LOBLtt sO MjtejHdzw hoaduHC' Mis! kil Osltsdse ' dzw
By dzdeos LisBdlsd odMmMdsetst, hts otH" 2 L d&j -~ 0Ods Yz
9JdzdCy dz09 Odzls Oy J dzedzv, W Cj §GstE cfOjitf gHe@ )6 Odzde 2 € &
sO ttsBtslsO L &eWilstss L yJ f dzj dzdzv , Yyd bwedz L O Mmtss
Mo sykzlslsw. ¢dz Isj tcdzOlsdotss HdzW otsH' Lo Mdets

3. 1 tetsls’ fsftsdkz’ Is! Mdo @Gdgls ts 1§ i ®© Azdzdz’ Mdzsg s €
B rOdz Yydzgz IO OoalstsBOIdydzz IstcOdzfdz’ ' © . 1 Of etsf tsdz
OQolssifssB " dzj 3 © Lo dquO2desdze iy dd3' tkabk d&j - Odz ydzd
HtsLoBdzdlIls! otsH' ' o' dzjls @ I9ts dgdesdoh Qfldsf iy w2 to6 8 Q ltdstdyiats o3’

4. ] tetls’ odStdzOdets HtsMdz Hy Jdedgw dzO Isj 3 J tcOls
BeWilsd Mftetsj Clstso Odets”’ CstesBSCd §4t6d HOY, Isj f dztso
LU fozj dedgv fted fted S dzOH jsdedz™ dals@islstc ISP deld Is§ * dz! Ystc™ o
i csCOLddS B3 HiSL 9 sdzv BJL wdLdS¢bk fijtjcet' ok, sO t
CstesBS 2 fjtejHOY. v O¢ wg ' fdzlzs y* Mz yomdz BOIs j t
dzOo ' Is fted ' CtodsOytHAML dod ¢ BF B0 Disiz e dzts dGZz  to §
dzts 3" dzOdz! descBz His 350Aw. O ZOdztse ' ydets ftetse j H j dad 2
fslsky dtsmls® © 45 Cllils, fts¢OLOs tjLlzd sOIsd, wEC' ¢
hts HO' Bsy dzd o ' Mis! o d € tstd ¢ fdds © dzd@dzj d3jdeE B O OtsSHSEZ H j D
9 Hiseo HOsIs! oddiBscOdz s jECMfdzEOOY' ™ BjL olttOls

s dMsC & kjwOlktd:

1. Avto Consulting d de¥ ts tc E@dz@ drdfidsiacy j M ¢ @iz Sclagdtfdfdad. 21 (il sz &
https://www.autoconsulting.com.ua/

2.1 ¢ fint w1 dy dzgPS | day dz@3dies {ff § Jof 3 tefiptipls/kif vizkipedia.org/

3. SolidWorkss ¥ * y*' 2 d4d 2dzj OB dzdddi 3 J & g3Mm k& sl ds:fvizvw.solidworks.com/ru

4. | OMmMf Otew dgysdgmIstede &C ydw , sfdztser sitstedd d tOMyYUjlsO OolstsdBEB (
bjrddCzse 5 MY jydod: dsfjlsd d 00 lotelastedticds] iitgts j dzd j e

5. ssdamlstezdtetseo Odzdj d usWimsudpdsd IO Hritsddfdstmed dz9 IskzL s MY 4 yd Odz! dzts fr
stcOCIststcr & ./ Jf.zCod dz, JJO mificOtew gz Oh d detsisteIsF @iAf.j , 1984.

6. [Mbtetso j gBLSBL.O Iste! sno Odz' dzts’ ©OtREed dlfj o] i G dzj a daf asts 6
HodGelkdzO [ dzj CSlstetsdzded? 6 Mtem] / (. (. [(MmMbstetsejten [/ Pr i
abstr. of the 6th Intern. sci. and practical conf., Februai32@021 / M. L. Komarytskyyi. Electronic tet data.i
Kyiv, 2021.7 P. 256260.1 URI: http://repository.kpi.kharkov.ua/handle/KhPiess/53265

7. wlsOldydzi HBMd HY Jdedgw Jdzj o3 dzls' & MOd3tsB dzts Wg s ®dz! dzts & telz! 1 | Wi
2868 dzOH' 2 dzsfls’ i emy iz OB Oy [ B tisEE o gdig i O S/I9/ ] todefj Istejded &/ dzOkz
Edelz CStcOBdzjBRZHEZO Odzdz? " 3. OH M tOLPS F@OOEs O) Jidztcgljilsd S B¢
(484).1 & . -3R.4

8. [Misstew jtorn rfsmdz] HY J dede? L Ofpls ff fislicd Galede - OC 3 3P de'j dgtistc” @ © Oolsts
CsdzHdy' FoOdzdzf. [Mistbtgg flztlcr L Of JfisTd " wiPo td.. deOy.l jedzOH M C B¢
ZokzE2p20iv. 31 ( 700)y,. =11839, y. 2.

9. [fgtese jtorulgf@QIsdfuydsj HEBMdz HY Jdedzy Jdzj d3d dzls® & Istg! tsn o Odzt dats’ (
fsfjtej ydzddz tetsL sOh 2o Ofzdzy @3ffls/ & fla' il ¢/ | Oy’ tsdzOdz? dese s Isj n
"ml w" . w] . -s:0 (gsdolO dgttsHs'tsdzz H KT @®dg'C ' 9 L B | vdEOR M wif-48.52 020 .

30 1" MmMdzd ¢ 1 o0 ¢cml we .- @] O bsEaizB zdap dzdzv


https://www.autoconsulting.com.ua/
https://uk.wikipedia.org/
https://www.solidworks.com/ru
http://repository.kpi.kharkov.ua/handle/KhPI-Press/53265

ISSN 2078840

Referencedtransliterated)

1. Avto Consulting: information and analytical group [Electronic resourcd]. Access mode:
https://www.autoconsulting.com.ua/

2. Wikipedia. Free encyclopedia [Electronic resouredjccess modehttps://uk.wikipedia.org/

3. SolidWorks: official site [Electronic resource]Access modehttps://www.sdidworks.com/ru

4. Gasparyants GA. Design, fundamentals of the theory and calculation of the car: Textbook for engineering colleges
in the specialty "Automotive”’ M .: Mashinostroenie, 1978351p.

5. Design and calculation of the car: Textbook for studeftdigher educational institutions of the specialty
"Automobiles and tractors" / IP. Lukin, G.A. Gasparyan and other$/ .: Mashinostroenie, 1984 376s.

6. Ostroverkh O. O. Development of a thieay transmission of a passenger car with transversageasdrthe engine
[Electronic resource] / O. O. Ostroverkh // Priority directions of science and technology development: abstr. of the
6th Intern. sci. and practical conf., February22) 2021 / M. L. Komarytskyyi. Electronic text data. Kyiv, 2021.

- P. 256260.7 URI: http://repository.kpi.kharkov.ua/handle/KhPtess/53265

7. Static followrup of the elements of the sélfocking differential of the advanced third with a methodnaféasing
its superiority and operational characteristics / O. O. Ostroverkh [that in.] // Collection of science practices Nat. un
tu shipbuilding im. Admiral Makarov / ed. Col.: S. |. Serbiaklykolaiv: Helvetica, 2021- No. 1 (484)- P. 2430.

8. Ostrowerkh Q O. Research of application of axipiston compressors in automobile conditioning systems@.0
Ostroverkh // Scientific notes of Tavr. nat. University named after VI Vernadsky. Ser. : Technical sei2f26s.
-Vol . 31 (70pP.209118.3, Part 2.

9. Ostroverkh OO. Static research of elements of a thebaft transmission of a car with a transverse location of the
engine / O O. Ostroverkh // Bulletin of the National Tleaical University "KhPI". SerAutomobile and tractor
construction: cdl Science. pr- Kharkiv: NTU "KhPI", 2020-~ 1 P. 3544.

1 OH ' 2recdd@®@d 5. 10. 2021
] " HsdBtsMis' s Oolstste' 9 / dwojHjdedWw tsB OQolststcOR

IMmistetse j torn [ dzj € MmE fizi k& tc tieddy feSTneOfian tc¢ = Pstinieskts Oleksand) 7 € O dzHs H O
Isj mdz" yded s dzOEz ¢, HisYyJ dals, 1 0y sdzOdz? dzgd?2 Isjnrndg yded?2 EkEdz o]
COW¥ jHted O s tsdgtOR Isdzjic EiB I HVZDEI dzdaQRCID:hikp©//omdzdqgrg/000®W001-8334-0286 €i
mail: ostrovsash&@gmail.com

" Med S 10U odwlsuRkEs® g O©C s 5666 202k o Odzdz”’ 31


https://www.autoconsulting.com.ua/
https://uk.wikipedia.org/
https://www.solidworks.com/ru
http://repository.kpi.kharkov.ua/handle/KhPI-Press/53265
https://orcid.org/0000-0001-8334-0286
mailto:ostrov.sasha@gmail.com

ISSN 2078840

U [ £05.936.3:629.366(477.54)(09) DOI: 10.20998/207%840.20211.04

1.-1. 1TRuedtuw?2sded, 1 .1. | YTwad 1, J.ao. wofftdrd

[RECrLsULtR motfsiufl edgdsuvlt1 1] 161 frv w wm
tdr1JRrRuls lwrltr|lfuuld

]l Bt Hsfdz HY jdes Y dlsls® ad2 hdzwia odej Ms¢ HJtej Clststs’
Hfted' d3Mlsea ©, LtsCtcjBO k osdttsBdzdylseots LwcOLS 99 dash s sEQPE He'
5 yYyd dHd, w¢' 9  HHOd et ' 2 MftOe' IO, "y w¢ BJd dzj
Jtc' adzd ¢ d OBOCOdzdMmw LtetsBdlsd kfMj LOHdY §sCteOn jddg? H'® W
C HBdYW L OgetisHiz Clj0 "2 WQts jtff dzj Isj dz0 L Hisdzj® HAtej Clste’ o.

sdzs ytso ' mipdet€s @:fp! S d2 ItcOSIststedzd?2 L OoatsH, HE] Slsted, o di

1.1. 1TrRuedtuwsodc, 1.1 . (¥YrRAaGL LI, 1T .. wofftdrd

Rtrsvdftéd mot?sfluesfi1d vtosvftrd4d 10101 ¢
t o1 JRUR[ 1t [TIIRCURC

7"
h
¢
w

]l OB kijH thfiPiglz Y L dzj dedz" 2 fEIs! d 9CdzOH HJtj SIststetso mOte! €
fteiHftcdwilsdw, o Istsd3 ydfmdzi o ftesdL arOHSIPIBESESIEB €OL ofjiso tc Hz& B 5B H
LOaSHO YtsCOL" 890 ls, Ylsts 1Ists dzsdH d ,C OX sl tor dpd 1 fiteSi da@Hoiz" o Gl d
fsdzdlsdyi M¢Ow MdlszoOydw o ctsfmMizH Otefmise j , S sotsHdIsj dzd ' Is
ftejHftedwisdw d Ekfmtse jteh jdmMsotso OdzdY dLHjdd2. 1 C0L0ds CO¢
HJtej Solststets

sdv yjor j mOomEEBe MS d2 stOC s s@ dzf s i @ o Oy erecifsiad € Is 1 to
N. PYSARSKAV. YEPIFANOV, V. SAMORODOV

DIRECTORS OF THE KHARK 1V TRACTOR PLANT AND THEIR CONTRIBUTION
TO THE DEVELOPMENT OF THE ENTERPRISE

The life's journey and contrition of the Kharkiv Tractor Plant directors to the enterprise's activities, including the
production of examples of the new technique, were studied in the work. The practices analysis of each of the plant's seniors
shows that these are people who are @eelitto their work and, no matter how the economic and political situation in the
state develops, the directors tried to do everything for improving the enterprise's activities and modernising of the product
For the entire period of work (90 years), Kiearkiv Tractor Plant has produced more than three million tractors and other
heavyduty speciapurpose machines. How the fate of the plant and its products is intertwined with the fate of the directors
was shown.

Keywords: Kharkiv Tractor Plant, directer manufacture, development
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E. KALININ, V. ZHILIN, R. PETROV, Y. KOLIESNIK

TRACTION QUALITIES OF THE DRIVING WHEELS WHEN ROLLING THEM
ALONG ONE TRACK

During rectilinear motion of a wheeled tractor on a deformable surface, its rear wheels move along the track formed
by the front ones. The amount of soil compaction can be different depending on itaipduydicnechanical properties,
the dimensions of the front wheels of the tractor, the weight load falling on the front axle, and the like. Accordingly, the
traction abilities of the rear drive wheels will also be different. This circumstance should bentakaocount when
designing wheeled tractors, especially trattactors with two driving axles, in which a change in any of the factors listed
above, for example, the distribution of the load along the axles, affects not only the compaction ofceeosunfaich
the rear wheels move, but and on the traction qualities of the front.

In the course of the research, it was found that with a decrease in the load distribution coefficient below 0.5, the role
of the rear wheel, which is capable of developingreater traction force than the front wheel at the same load, in the
formation of the total traction force, decreases. Therefore, the total traction force of the driving wheels becomes lower.
With an increase in this coefficient above 0.5, the amountedifinary soil compaction by the front wheel decreases; as
a result, the ability of the rear wheel to develop more traction than the front wheel under the same load is reduced. The
greatest traction force of two driving wheels moving along the same srachieved with the same weight loads. Thus,
the position of the center of gravity of a tractor with four driving wheels of the same size should be chosen in such a way
that the load on the front and rear wheels is equalized at the rated pull on the hook.

When conducting research on a field prepared for sowing, with an activérageniwith different load distribution
between the rear axle of the tractor and the axle of thetsaiter, it was found that the center of gravity of the active
semitrailercan be selected in the same way as for the inactive one, i.e. taking into account the influence ofrieesemi
on traction performance.

The dependences obtained in the work make it possible to analyze the traction qualities of several driving wheels
when they roll along one track. With their help, it is possible to identify the effect of surface compaction on the traction
qualities of the rear moving front wheels; the influence of load distribution along the axles of the driving wheels on their
total raction force, etc.

Keywords: tractor, compaction, load, rolling, deformation, slipping.
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V. KRASNOKUTSKIY, V. TKACHOV, SSELEVICH

ANALYSIS OF WAYS OF INCREASE OF TRACTION AND ENERGY PROPERTIES
OF WHEELED ELECTRIC TRACTORS OF TRACTION CLASS 0,6

The article searches for and analyzes the design parameters of a wheeledraletctrjavhich provide maximum
efficiency and economy in the entire range of traction forces of the electric tractor in order to improve the traction and
energy properties. Also, modern developments of new electric tractors in Ukraine were analyzedxanigies are
given, which are currently being developed and modernized. The choice of tractor layout is analyzed. Models of tractors
with different axle speeds are analyzed, the possibilities of further calculation of electric tractors with the help of
generalized mathematical models are considered, such as traction motor models, battery operation models, electric tractor
control system models, traction torque determination and for comparison of ICE model and traction calculation.

Keywords: electric tracbr, tractor, electric drive, batteries, alternative energy sources, layout, design parameters,
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V. MELNYK, K. SIROVITSKIY, M. SHULYAK, O. PANKOVA

PROCEDURE OF EXPERIMENTAL RESEARCHES OF THE TECHNICAL
CONDITION OF SLOTTED HYDRAULIC PULVERIZERS FOR SELF -PROPELLED
SPRAYING MACHINES

The method of experimental researches of technical condition of hydraulic sigteslilic pulverizers of self
propelled spraying machinésr establish a connection between theoretical modeling and research data of influence of
their technicatondition on spray quality is offered in articBased on the analysis of recent attainments and publications,
the insufficiency of modern methods and tools for diagnosing and substantiating the parameters of slotted hydraulic
pulverizersfor chemical plat protection of selpropelled spraying machines was revealed. The developed technique and
laboratory stand allow to carry out a qualitative assessment of the technical condition of slotted hydraulic pulverizers of
self-propelled spraying machines in ogton and to carry out effective defecting of new pulverizers. It was found that
the technical condition of the pulverizer significantly affects the quality of technological operations for the use of liquid
chemicals to intensify crop production.

Key words: spraying machinguulverizer procedureexperiment, stand, diagnosis
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DEVELOPMENT AND APPLICATION OF NEURAL NETWORKS TECHNOLOGY
FOR DIAGNOSTICS OF THE TECHNICAL CONDITION OF AUTO MOBILE AND
TRACTOR ENGINES

The article proposes the use of neural network technology to solve the problems of diagnosing the automobile and
tractorengines technical conditions. This allow to work with real data obtained for amimaliand reference (average)
engine, as well as with data calculated using the mathematical model, based on the comparison of which researcher ca
take informed decisions about the nature and location of a particular defect. This improves the fatakiditabf the
wheeled vehicle and improves the performance of its intelligebband systems.

It has been proven that in order to reduce the redundancy of a neural network, it is necessary to reduce the numbe
of neurons in the hidden layer for agivlevel of network training error. For diagnosthgautomobile or tractoengine,
the input signals are voltages received in an artificial neural network from sensors that are stahdamdgine, and
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K ey words: neural network, diagnostics, technical conditaatomobile tractor, engine.
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O. REBROV, B. KALCHENKO, M. YAKUNIN, O.REBROVA O. ARTIUSHENKO

SIMULATION MODELING OF TRACTION AND DYNAMIC INDICATORS OF
TRACTORS ON THE BASIS OF POWERMIX FIELD CYCLES TEST

The paper presents a mathematical model for determining the traotiodlynamic performance of tractors using
PowerMix field test cycles. The mathematical model was successfully tested, during which a set ofdyaeticin
parameters of a wheeled tractor with the maximum discrepancy on individual indicators relatiperimental data,
whichis-8. 4¢é + 7. 9 %. A plan of a simulation experiment i s |
annual volume of spring and sumngrtumn tractor work by typical agricultural operations, and includes loadingtracti
cycles with power takeff through PTO and hydraulic system of the tractor. To assess the efficiency of tractors based on
a set of tractiordynamic indicators obtained from field PowerMix test cycles, developed a method of bringing the
simulation resuft to the performance of the base tractor with a capacity of 100 kW, which corresponds to the basic cycles
PowerMix. The technique makes it possible to compare tractors of arbitrary design solutions and power. As an example,
the results of modeling the titaan and dynamic performance of the New Holland T6.180 tractor on PowerMix field test
cycles determined the average values of productivity and per hectare of fuel consumption plowed by the base tractor,
which are 1,239 ha / h and 14.58 kg / ha, respegtivel

Key words: tractor,PowerMix,mathematical model, simulation experiment

I sk LSO df MCtdyj dstese Odz' Mkl o' L OfOMd to

f &JMJQBGBMU HOtM! Cdmr k6" H! 6 tCttjdBIr tjc' tsdz
ydq,a3 j W JQBdam‘MBJ " dz M Csetsmtf sHOteM! Ctsets o dtotsB dz
4z¢. 10 JWjSlsdods Mis! M dz M S sesMf sHOteMm! CSE5 9 (
T telzldds sOlsdyded s SO Isjrdz ydedes WOSIktste' o, 8 dxd 2O Is-

80 1" MmMdzd ¢ 1 o0 ¢cml we .- @] O bsEaizB zdap dzdzv



ISSN 2078840

of dzdo (ROs s jndg yde WOCkstd, Nt oCdH yosls!
Cskf sdzk o Odz! dz § OteOdsj Isted, wS' LOBjLYjykel§' od
o dCtsdzzo Od IsjRdsdse’ yd2 fsyjmd o M d ! Cscth

) s dzj O LRz ' HWHS sdo dzesfls’ bkteOCkst' o & ' d
5O LBjtejyjddz" §slsjdgy Otk ~twhkdzs' @ SO ' 5 tsHY Yl
LOGCOd dsEts Isjode YydesEéts to' adg? ISOCIststeO. 1 tod y!
jdzj eedBqueA' o, dzjsBR Hdes s' dzr € o OcCtjcOl' L

1 SedWHE d2O L& degdzd?2 o yoOMfm' nOtcOCIsjte H' LK
HsMo " H L OCttoH tsdzdzed W @ ez0asy Yyazd B MY foctsBBY Oty sSists
ZOo Od&Is OBy dz! dzs 256t " B dzj By dzZlskzeo Olsd, E Istsdikz -

ljtemMf jSIsdodzedds & y! sk dzOfew 3¢ 2 B OYdls! Mw 1
ftesyj HEZtSY Power Mi x, hs o MisdlIs: tewH ftdz soadn
hdtetsC d2tc Mfif 'j dkilsi! Ctse s sH OteMlf € df & tsHsdzders ot th | e O yls 26
tesBslskz IStOCIste® L ° L 3" dzdzd d3 dzOQo Odzls Oy j dzdzv 3. {
o' HSBOY OF Is! sdf tse ' &z ! Csesmf sH Otems € s |

W od

fehz2Ck ] ehflyjSldd owddd = t6° " jdz L §° Headhjdade |
dzO09o Odzls ©OG O~n .
¢ 2O dz' L siis Odzdz’ = HisMwW § fipgetizd ded' o3 fj log) dfs j CdfBYs'd?, . v

iWiClkdodz Mist WEkdS y' sdzlzo Odedzy Is tg @C lastyte @zS OrRZidL i JOE,
HisMdz' Hgetgg Halzw L O Odzls O j dz' Mis! stcOSC Iststodzetse s Ho d
CtdRf dzj SME to' Yydgsets SBMW Gk totss '-650 % O I L Hizsl A5 % O
BsHjd JCMfdEOOY' W Ctd Mdasets stOCIsstO [ 3], L
Bdef €85 52%, hts *° dzOfMdz HSC A o j dzdSts° yYOMSd ttss
~sHEZ BJjL d&OeaOdsOecd (15, 4%) .

4" dz ! Csetsmyf sHOtm ¢ StcOCIststed HosatsHWIS! od
(Organization for Economic Co-operation and Developmenti [tec Odz' L Oy ' W J Ets
M " stetsB ' Isdzd ylso © ‘ tetsLoadsC iz) H dzwW sW' y' 2dzd n
&' MsetsMf sHOKM! Cdr kOCIsste’ 9. [ JIstsHdS Code2 {filf tctsB L
welk odSttedmissolzes Is ' odfttsBlzo Odz' (MATE T Nelraskats O Is
Tractor TestLaboratory &z ¢ ) [ 5] sO 1" @B y* ¢ses mM" dz fij4 C s
Deutsche LandwirtschatSe s el | schaft) [ 6] . ] SedzV HE dzO
zOo Odzls O j dzdzv IstcOC Iststcdzd - Ho G kzdalze', dZOHEBRAHY S tc'ls
ZOo sHWIs! Isdftse] twsLlsONkzo Odzgdz? f O6wWIsd B dZOMIsj 2
&zZzO kdz 9 temOdz dz' 2 17) Qtc GE ldsjOE dfsfyls qup'm Is(Ctdscpf). toj ¥ d d3d
odftctss IzalOO(()jzde sStcOC Iststcdzd - CD@ode2.zdz' o, o  HYf S8 ' H dzts

0.90
£ 0.80
3
3 0.70
-
= 0.60
=
Z 0.50
-]
S 040 -
-
& 030
2 0.
0.20
0.10
0.00

Baskki TAroBi onepauii
Onepauii 3 4aCTKOBMM HaBaHTaraMu

o4 Tpaucnopt

#5
°

XostocTHit Xif

[TpuBoani onepauii 3 BBII

800 1000 1200 1400 1600 1800 2000 2200
Yacrora obepraHHs, XB'
tdmiv jistej Isdyded?2 ttsL ftsH' dz o 1 d
1itsBR " Hdzts o' HAB Isdilsd, Mt dzO@ to' L dzqd

" Med S 10U odwlsuRkEs® gk OC s 5666 202k o Odzdz’ 81



ISSN 2078840

HodekdzO fklsls' ets o " Hte' L dgv ¥ Is! fw ddzi e jIsd ydaetss .
l " Hitseo ' Wdes [BPd tSLftsH d wiYdd o tetsB tsisd Istc O
dzj o' o desd3’ tedz' Mis! , w¢ 5 jdzgjteejlsdyds 2 o' HHOY , [
vstsBlsts, 2d@toe "' todz Mis! twtsBtslsd HodekzdzO dO Ctj 3~ |
fr]lzlsls‘te‘tSdeWIsic[fr]J.

]G Hdes o3 Ist€adgX d[ 40E,CDo df tctsBlzo Odzadz" HodcekzdzO L H'
fslskzydetsmls (111) btcOSC IssNITL' O DI 6t I Yed®d¢ Iss dhf to tHaOk

fslskyd Mis! HodelkzdO, Aslsted BOdez dzO 111 (od .

10 BYyN@BLEY] |jQkdsleEs kSwOClkstddr HALjd ddi Hoc
f Hodh dd&zOM2 3 ,.dd, 199 7dz020d" O jCodsd yd fis! fnfs
bdz o j tmOdz dets’ S Ow©OCljtedilsdSd [8, 9], hts o' H e
BOC Md &3O dz! dzts ¢ BREjdY] jdElsizd ofE)clts ( ted .

[dzv LOB LY Ui dedgy 1 48 af 20tk o @aipE ) lGNTTY ks eDEoA@ dff ' i) dzv
slsted B3Odadz" YsCOLddS @9 HodcekzdzO yjtejr 111 fHosotst

stcj € Iz. [ ibsHdSd odf hERE o Obd G dzaD's Hsts'OdsHzdic? 18 'cff) v .dzts |
ftoslstsS sdodeD ECPtecso sSHWYIs! o dftetsBlzo Odzdz? L IswaEtse dds
BOC M BOdz! detsegts [ 11] dzO Lisedg Ndg' 2 ~OBOFI] BERE] WY
ftcsyjHEZL® odftcsBlzo Odz fiteiHBOY] &ZD HedzgB S5O fs'tcd( (
By~ O0dz” ydedr btcOdemds' ' 2 OBt L ' Ldzdd3d W' CMmtse Odzd
[MS" &z €d yYyofmkS e el yddizd wBBlsd HeadcekzdzO dOE Is!
L9 jtelsOs Is FoOeck dz2O fted?2 tsd3, wed?2 o sizye Pl oOowz
SHdsyOmdsdkz fjttjrtH' dO0 yomlsitseolkz -~ OBGAMKSEded Misd ¢
Up and Throttle Down) . JftcOys 9 Odzdz" NTT @G 5 ¢ t5dz°
fsCOLOdzts, Mt Hdv ¢ cMEWD)dzdLr {flsdCLYBAS tdifiissd 4480 Odz{ yJ dzts
fjtojHd i3z dsMmis’ L GUTBRE 3 B tzdzs d I tc @ B BALN, OldeH, 9 OO difOte
oCdzr Yyjdzdzl 720 %1 60 8 fswWidzs ‘s Mw L dzdy Jdzdzv &3 hodHC S
2030 %. g dzv G tsdz' fdzed\WD)lIs tds@E Isstiztdr] j sdzcfiudodsen & dz@Hs 28 Gz 2 ts
GUTDL d3j dzg" 2 o dlstcOIs2 7 @& af & dz@ dzf 3 j Gzdz' h o dHEC sMis’
26-43%.

:i — .- F_"f; : Poto

= 90 I e e— = 90 = ~

2 75 = P i fooial \ | 255 ). SV MNP, ¥ i
I 0, 0, <

£ 60 Pral i 10P%e 7| ead \ Z 60 /<.—// i | Xne

§ /,\ e~ 2 ,( #) 7 g 45 Qo Qe

l_;{45 H| -, ] R e | ’J.".Wso/’, = / / :::ﬂ — ::F

‘= I i o = L o ) R £

2 0Lt =="=ct= = e Rl e o e~

P e e > =X

515—‘—— __4-‘ __.450% 515/ I -

g E=="="1"" T %’6\“0\“ Wt

g | X MR

E 40 50 60 70 80 90 100 110 E 1000 1200 1400 1600 1800 2000 2200 2400

= Yacrora o6epTanHs,% BiJl HOMIHAIBHOI = Yactora oGepranus, XB"

0] B
Ol " HdetsdzO f Odzd 9 dzO ‘ﬂ-tﬁjlsmzts@ Yodz] tiests B & al @ dz!; Bt OC IS
NTTL [11]
tdmit 2 ddi3d s @®zdo dzO | C tdetsdz’ ydz' Mmis! HodekzdzO
His OE@B2

ltcOrsolzs yd odMmtsCkz JjGUTDHsdf® dda Mmise fl]’ jodk @ Vtsd3JzWJleq’a
LO tOrkzds¢ Oy sdOdz des BteOdzdr toj 3 d 3 tetsB SlsC

82 1" MmMdzd ¢ 1 o0 ¢cml we .- @] O bsEaizB zdap dzdzv



ISSN 2078840

iF@deOks’j edMisdSCd. [ jbBHJSCO ttsLteOakzdllkz
MOdz: dets® nomosbgmqmchss [ 8, 9] HBoatdz t
QB%MBG%B fcsCOLddS" @ HoadEkzdzO. OLBdB L
tesL t6On 2 dzg€ Iz, hts o' HBdoaO'Is! Mw dzO® dgdL
dr dzOo Odzls ©c OR . H.D. Hijrlisp tiz2 RD.IGEYE * HigHHdzd © 9 |5
] twsLtctsBdzj degs B IsSHISCE L cOR 2dzS B dord Is te
M O ydm! NZQ. HO®&S , o f G o Qdsc SH J dz
‘st Mw L Odzj 3 dg' Mlss :
G =(a B B(L 0 e-) (c O APN,

Npto, @pto, By, T dzts d3" dzO dz! dzO f tslskzy dz' fls! dzO@ 1 11, Mmbk{"  dz
LO fslskzyds Miss' dedda disssh dztsdzOdztsidy 1, mMskz{ " " dg L O9 Odzls
sBjtolsOdzdz?, o  Hf sS9 ' Hdzfs;

aédifsfmls' 2dz CwiW' y' "desd, w¢' totsL tcOn Code? Is! M
(te®Rfg.) o EZONTELOE '

10 Mok’ & Mizlslss ZzOo j H] 2O L Ofzsy tedbd ¢ 5 Ekfids &
odlstcOIsd fOdzdoe® Hodebkdzsdz ftced o' HBEStEG f silslzy dats
LOfflstsilzo Odzdz? Hzw o dL dzOYj cdzdz?  Oczd o dzts®  j § Sz o3’
sjrdetsdztse ' ydzedrmr tf jteOy' 2 ftod to' L ddszdk of BYdslsird | d
sy S [11] jSCtdtdl W §O0dzdeo O dtyj MisOdtse dlsd 1
ZO 20% o' H dsd dzOdz dzts’ . | Odz f NTEUS[ER s dzt @6 I:d 1§ te
AW stedzOYy' ¥ HdzW ftsBERZHtSed Lkdz od tef@did aldE ' H & PdoOEs
Htsy ' dz/ dets o dStstcdfissoalzo Olsd Hdzv odL dzOyj dedavy W
kjrdsdse yddr BfjttOoy' 2. [(WjCkdoddd LORBHBA
By j Bbklsd fted SADEA2 ftod?2 5k

10 o' HANTORY oSS sdzd o Jf fcGEB ko Odetf tBY HHEWGE Po
fsodsd HOdEZ hPtsHis Ltsoadz Nz s° hodHE Mdes®™ R OwLOCIS
YyomksSsodnan toyd®@BPr HEELMW2 AEGPGD | HiWCdr ftoslsts!
DL G IsO0sts ! dgjwin * dz¥ s te d3O YBUTD fifilsttsHfifes offciets] 2Aft§jidelzj S S H 2 dzO
tejdidd twBtslsd HoadclkzdzO { tedft 2ts HsdOSHBH1S)d, i) Yhids zry @iéts fn)
slstcd O | ¢ sdatsd3’ 87 % GedDPUD o9 ' BIHISDA HAZS .

s OC By Mdz' H o' HL dz@d'ls b, IShte® Is@ Y t¢f OWAGPRO L © &3 Ists
fMizlsls' ots klstsyds dz20 o HYtSo' Hds1lyts (OO tRd~ detlz@ Rt j % d ©
B ssHdSCd, dOojHjdt o tsBBIsOR [ 14, 157].

[ dzv IkteOCIsstc’ © John DeRowesshif8s209 SCRontnuplssic\@wdafjez” ) °
Transmissiohn Htseo jHjdes [ 16], hts fted?2 d3 GUTHowesshiflz: N j
fste' odgvdgdz L CVT o OoltdiOlsdydzsdbz2 %s joy gHoz' dsQSidld d
1Ot Mis!, kttOClktste L CVT ftod toeswlEssH ojdiqLds e
fted dzOo Odzls®E®Wr 9 HiIs KOS fd BOdz' dats ™ . bolststed [ 16]
stcOC Is sRev@ershift f o ftotse j H dzdz' j S MY j tod B dzls GUTD Is ©
H' 2fdz 9 OdzOfy! Htod W' CMtsoaOdz 2 YsHOYDOf O@EDH Op O
s sk o OdzdBUTDYHEH"? SHiFzd ¢ £ dz0  § &Slsle Y dz0 B s § jl BT o Odzts
stcOlsd 1§ Cldef/ocOs HH, 5 M2ts OMiIsOdzseo dIs! B dzdL ' S8 4, 7% o
Zdo O k f tc' o ddv,dsds ¢ o /8cO8i) (IsHdABs,' Co\ViZ™ Rimigrghift t d
Bl LO Ltodz hdg ts¢¥ RHO©OCkjtedmisdStse [ 16] .
Msskzo Od@BITD totfftd tsykjzH ICtee?2 QIEJGD) HE Oy  dets § j tsj S dzs 1
jtej HOY" . v O0¢dd3s uyd dzts d3, d3ts ) dzOf “ eH'oH]dy'J szl d , § Chistslzt
©
te

d
J
dz

P roo
Erss

©OFTJISNN
O %~ PG O)ﬁ_&

w
e
9
1,
|
L

2 o0ora
Q11w

j &z
q d
dzO

Clstcdzse s HoadekzdzO L O t©OREdtsE ©OY' BdzOdz! dztsG |
JHOY' tkrlk.

" Med S 10U odwlsuRkEs® g OC s 5656 202k o Odzdz” 83



ISSN 2078840

ltesyj HEZteO oadfftctsBlzo OMTTLDLG] tc jlads @1 @ ‘d3' dals’ dztizei 2 o
nOteOCIsjtc LBodz MNdg ts° dz0 9 GBARFOCLJO MG NsERE ssfgy 1 &
Istc Odz i tstcls dz' yd ¢ dzd [ 6] . 1l sdz ts9 odftcsBlzo Odz!
' dz M Csesmf sH O Cdn Is J - dAfs dztf & 5 Ry dizd] m s Fis®Y - 2
fjtejHBOYOs Is! Hwoadzg 2 YyofmlsStse,j L O @l @ £ dzdztzOls B¢
ftsdzr soedddd yYyd&cdzOdzd Power Mi x ot dz¢ ¢ Is sdff so fr
oS BtedMmMissozoa Olsd Hdzw odL dzOyYJ dzdg?y HBSY' dzr dzdrm L On tSH
OCIsste’ & fHtod dgj MisOdzdr L sedds'dh dz'his dB@sedsd dij AdO ro. d ft
Cdz" ®@ Power Mi x dBtsy dzO tetsL y' dz¥ 98 OIsd W& dEgtsH j dz d
HoRs iz tetsLfsH' d2 bdfsednms i jttOy' 2 o t' yYydesdhikz
d dzj MsOdzdn dz0o Odzls Oc Cifls ' dzjH 91§ ‘¢ tzdZDd [ B ts dzt@B’ Ay dzls
Ontsoabkzs yd 2Bt OGCtj COIskzoOdzdz" o ' HfBBo ' Hdzdddd M
2B dz2h LteLER dzdddd HdEzY Mfted2dwislsw IsO st o d
sSB dZOH dzOdzad » HO Gz dzO R tB'zUsdits 'ff St tOls bizg dtsfr) Is20 o dp 1)) ks
odlsteOlIsd § Odzd e O, hs tslstcd 3Oz z0 s mMRmesMix oW g tctsB
otcOntsoalzs st hdesCd2 M jSlstc ' dz M Csesmf sH Ot € (

[ iO IO {tMmisOfshttO wO@EOYSEBE O ddY HJd®RZOR ydts’
B HJ dz'  -HIgvdaDE 5 dzd - odfftcsBlzo Odz Csdz' MdesG ts Is tc C
o dff tctsB lzo Odz'PdpepMixls@ CsotetsB C O di3j ssHd S d dzOo j H j dadegV
BsHjdzdzte fs5CO0Ldds" @8 HAEZY K OZOL OB’ oskdl e §o @B ¢ t©
sO ftslskzy dtsfyls”

[ dz2v HtsMwedzj dedz?  sfMlsOo dzj des™ Bjilsd dzj sBR "' Hdzats 9 «
i MW tstc d3lzdgtHsjddz!  -HIsfwdpOy tydzed n o d f totsB 2z 9 O dz Esal ssgd,
odf tctsB Iz 9o Odz' PdmeEMixy d ¢ dzO R
iLOftetsf sdzlzo BIO)' P deB®dzts’ GGE MY Jtocd d3j dzlslz dzO wsdese ¢
PowerMix N s otcOntsolz' L tH' dz to' pdgsciadz S8 igsalz Iso s
sdf seddsd M’ dz' ! Csesmf sHOLM! CddB3d fjtetOy’ v-&3d, Is
ftcdosHdsOyggtzdzd L 9o HBBEBEAR fskskzydsmls' yjtejL G
iHdY sy dSd jWjSkdedsimls' IstcOSC lsitEftezOek’ ap@ed Is ftzts § OL
siste d @30 dzd ~ LO ftdz soddzd oRpWerMixg z a @dz'tcdzd) Bdi d lsjdf ¢ dzO
400 j H j dz' § sHEEded C 1, BECE f sto' oedzi ed@ISd TSty Q[ d t
CRY dzj € ls OUs d 1 tidd taLoef dsf® IS B Az @relazOdzd & Ho G . dzORBd to' L ¢

wdz' sOy" 2 dgj I H § dBsdod@idelzvy dzdp ¥ ¢ otk OL dzd € ' o Istc O ¢ k
fsdzr soedr odf tcss zoRoweMdzd fF dzWyd§S 209" 2 dese s BtsH § dz® 9 C
HddzOR' ydzd e §COLdfS & CStd Mdadn kteOCkste' 8 ko
dzOo j H J dats’ Mrd BB Ctokzlsddz dzd~ € tsdzd 9 O dz L HOBABO
ttj Odz' L Oy' ° BSHj dZ' OolstsdiOlsd ysas ®BlizGHfizlss O dadge dad Ol
Bsfls' o L “tokdzdstsds, LOdzjydes o' H tSLiBH &z skt
20 &sfmisd. 1 tsetlk' f(osftsdz 5! vy L cdYdzisd i
Ho dcdkzdzO ff OtcOdBj steORB. uvtsHW dzipd sl W@~ Ik o @ gatlzy dgy[ 2 @Zd

. . a e - o} N N ;
‘]@W @sd_v,g".m dzstsH EM Oé'z‘sds Wl( /%ds/)@

-, ﬁ%ztsdi @ /éz K 1 ”4913 e 5)) ek, ('M&Jsdso)? (1)
J@, @4303“21 M@ojeoj)eil( 1+(W@¢Q é) qﬁn -
J, @, @45113 8=, Wqu; eC")/.)e K 2+(Wdzysg 9) O,

J, o, b, b2, K KT ftcdo jH] d2 diBsdzj dzlsd ' dzj ey’ ~, Y tsteMmisC s
dosH' &9 fijtcjHdz St ISO LOHAY SEs dBsMis® 9, o' HY B9

t
q
t6
to
o]

&@qm_dﬁ

H 3,
f tc

84 1" MmMdzd ¢ 1 o0 ¢cml we .- @] O bsEaizB zdap dzdzv



ISSN 2078840

e, 61, g2, €&, 61, 2,1 9 'dats i dz' Celsd fsotsteslsikz IsO Ckzlstso h ¢
fjtojHdy sets SO LOHd Bets dsMmis' 9 IstcOCIststcO®, o' HY &

_J _/1. b .
e = ; e ; 2
’ WdZBd3 ﬁ Wdztsd3 g W(
_ . _w S W s o4 - o
eW_ F — Mﬁ _e_— We ] ) (3)

F Wises W ass T w dzts d3W dzszd3 */ W gk
Hy,/LjawmmiSklsd otttz SO CEklstse 'z dz®,d HIT jstijisH dz'd
LOHz sets diIsMmis' 9 kKOS IsBte®, o' HY o ' Hdats;
[mInpiftcde j H ] dg' Hts Cdz dgyOfmlssets a0z sz dzlsd s
StcOCIstste®, 9o  HYf s ' Hdzts.

ltcdoe j HJ dg Bsdzd dzlsd * dzj oy’ 3O M, hts tokr O8 s Mw
a2 20
J_rnt cl L@@ J @2[;2 6;’ (4)

2 2
Hjm,mi gO0MO, s ftcdatsHls! Mw dzO f jtejHd 2 SO L OHd
ATCBjU Yy dzs sBjsOd ddE1 dDél seDdhd ' 0 0 ¢ sd

wiodgzlstc' " dz fJjtcjHOOdzr dgj ydfmdzs BB Y sM! Botsets { tc

rdzvw kdz W' ¢€Oy' "’ BOIs j 3@l thfpthets ™ ~ dts Hojdd' ts to i @) s @Fizde
fsCOLddS" @8 Iwveots’ HdgdzOd3' €d Hdzv ' Ldedr IstcOC
fedosHOR o jHEUJR dSMls' o fesydz s MY odL dOYO
fosf stey' 2dzed?2 o dzzlste’ " dz' s Bic d ¢ Hlee@ H Gzt Gytizdzetizeizbzts dyla]
Ho d¢ zdzO:

1

a1 OmalO w1 1R ©)

HeGTgBhs 2ded?2 i’ y' * dals,
fsdjdlsd Stk tkhlk:
20 RUOy 2R b ©®)
he @ h 40,
H Pa,PeinddO® ydz® Hislsdyd® mMddo kwed S tsdj o
vOCdd yddesds, BOIsj BOIsd yddd 6 )BsH j dziz dz' 14t @ dahy O dg
sdCtcdflssolzo Olsdf! HdW ‘& OY' 2 dsc® S dEgsH £ s @)
ktcOS st 0. [ d&v ' &' lsOYHY O Ydy w | drid o Gdrdp' o OUR s ¢
ftod odStdOdadz M oz M’ CoeMiEHDeBES R 6 B datf tzg @
EELEBORE A 500 MR GO, o' HEGO' Hds HS L OGOE &b

t dMif SL 6ORELdSS500 MRjBO kOt

" Med S 10U odwlsuRkEs® g O©C s 5666 202k o O dzdz” 83 |



ISSN 2078840

Il dR " Hdg H Odz' hsHis SRR sdzzo Odz dzgdrm L &3 t6° 9 &
f sdztsy § dedz’ , Isd {f stedsdz@3S tefsitpagst dzO L WaORUSH] o ftoslstsC sd
NTTL[ 5] OBt DLG PderMidttj.H tas Mmiskz{ j dzj ePdWersHifiistctsB s
sOC Y By dO odL dOydisd fJjtcjHO Odz dzgj ydmdzts IstcOdafr
sdMlsj BO HdWjtejdzy 2dzdr to' adgvthzH: ckrnk tMissoa O Iste

mek_ R mD o gy MIP
2 _R)l "'FZ)z 2' 2 GVZL GK? 2 2'
20 6, (R ) Ge(% ) (s }O )

y y P. y
ol @ol Z) 02-(%20? _-;_w(-é )K)
HXZ/jolkzL OG0Odz dgj dz' CtststeH d dzOIs(;
Poi, Peiffd dzd, hts hlstsornOsls! tsMmistse IstcOCIststcO® o jtoj H;
G, GeitcOH " Odz! d27 dz09 Odzs©OGcd dzO N d dzd ;
PeuPegl e stod L SdzlsOdz! dzO IsO 9 jtelsd S Odz! dzO ME dzOH B9 *  fd dzc

Xol, Xe2, X3, Zwsl, Zw2, Ze3 1 G Sted L Sdals Oz dz' ° 9 j telsd&£[QuEdmidass o O Siste@ ¢ I8z
o BBtOdz 2 MdMmlsj B o' Hdz Ckz.

[ dzw tcj Odz' L Oy °’ md Mmisj d&3d HdW 4 tej dzy' 2 dzd n tc' o dz
CssteH d dzO s Pieffdts fiplismEgs@ s OCkstic® O kL OCOd dzj dzd 8 €

Xoi:X -roi C&(/c; OA; (8)
Zoi =z +roi Sm(/o o&’
H Joi, /oil tt OH -olzjfifdls stcd * [ €[ ztsfiyls eds@Q SI€tcOC Isstc® k& § sdzv tcdz’ 2
yj destesdzfo Istsyy'
UBH' ©OH' Odz dzgd? fteseddz hddz i3y dzO o dL dzOuydilsd o

f,i=D{2 42 ,%;. ©)
f.,=D {2 4%, ,%,

H ze1,Zc21 9 J telsd ¢ Odz! dz7 CtststeHddzOIsd to' adzv ~“tekzdzlslz o tsB
o dfOHSE * WkdSy v ftes2Hjdsets h v ik,

VU oadfOHSE ode '  hkzoOdzdzgw OBB 9 Htcdelk Ctdzj MO o
sBjtlsO' st MW dz® dezdzr . vz, Mdz¢tsotOflixeo Gdede® Is® ¢t
Fdise O:

f,,20 f,,20. (10)

[ dzv o dL dzORj dzfizts MdEdeo T O¢ s! hlsss kEOSlsEO of j
fd dzd Pl @ dfnd dzd 4 Biis b SHEE jdezcged :

Ri=R -K. (11)
d d dzO Izts S tista i alzdizt dzOyO* s Mw L O 9o j dzd hg{RGzRE {f thE f)lHD © df
he dzgj sBR ' Hdzgs o dtc’' "o Olsd dO Cwoydsdkz Sttty " dzls j c

M syOlCl HiY Lsods hdy SEHSEH ' O EKOEO ddbg j HOj dEE i
jZoMmsdyudzse s S sdzj MO.
IS kzo Odeder S’ ) cOCsiEO sdL zOYO' 5! MW L Odzj ¥

Oi':ll :L, (12)
Ve o 1 Qy
HM Vi 2MdzO hoaduC'  Mis! beOSIsste® * Isjtstejilsdyds o
miTCklstse’ NodHCtimls' Ctd i BeOSBSEO:
W, = g Quu i, w, B, /@ (13)

86 1" MmMdzd ¢ 1 o0 ¢cml we .- @] O bsEaizB zdap dzdzv



ISSN 2078840

ltck®Pdz MSC dzOH 59 O tcOH ' OB dztd ' dzlaizO o @fdzlBeydo ‘* Is! fmw
nOtOCIsjtedMmisd ¢ st 20 QF. Is tsptedidted f QlsffdrdflzO® MSC ZOHts9 O o
odL dZOy0O’ Is! MW L Odzj ) dz' Mmiss :

Gy =K & (14)
HKiTCtsg W' y' " dzlsd HJ B WIEZzo Odzdzw N d dz:
Koi =V i . 'i quc’ (15)

Hdnite' Hdesfpdz® CtsjW' y' “ dzlsd L Olskn Odzdzv M d dz.

149 HBERBIB WOCIktstttd LBod Ndz sets LBERtej dzdg? I
fsCOLded € JWJled-maﬂzclz(ﬂ]cB Y dide] dsd'fctisteasz o Odzdzv n, L O
Istc O C Is tsdfon] ‘o ts dizbsH. Is mMotss JtesHlkzCy ¥, d2OMORBY JjtejH, L
ftetslssC s5dzOR aq’l]’tGISBIZSOdzJ DLG, o ©O®RSOR HOME t
sjmistso s’ RpwesMK[eH & to d

v jMmMstseo O fPovelMixf gE® HB OYyOo" 12 ydsSedd Cas tsdcdf teksOB [zfot
' d M SseesMfsHOEem! Cdr  BfjwOy' va fd L d' dzdats
ldftcsBlzo Odzdz?y MC ZOHOi @tz d OcESeEdlLicdoOmizd 7 1§
L o' HBBttd ftlsky dshmis' yj tojiLV tojCedg @dzdas tdaddds tftarlised

o tstotsh ' dadgV-ff )y alz®K dz'lswgdddrd L o HBBted { siskzy dzt

L

fnd fisijtatsis S  H Ocdzdz? c dgts® ° Iss Cko Ocgder M’ 20 ( s OB dz.
5 OB &Zdif] Cizd o d f ROEENDGI @ty ' &' 50V’ fd Sodn S
Y OMs 5K
vdy dz@se : sBj tols O vilisod f tctso |
S 4 dzdzw AL dzdOo Odls QY. L dn e d sdfsB Lo O
o 8
[ 0dzX OZ1P0 0 % 9 Y dzd ¥ J dzdz f
gy W 18O dE Q2R 0 % 9 hodHC IS o
Std sde OAIGY 100 12 25C g/ ¢5H (56
Std s5do 06" 60% 12 71P).
AtbjLjtko OEZY 10/ 6 900
AtbjLjtko TdEdzY 70/ 6 900 _
r = o dzd ¥ § dzdzv f
INtejL jtokzo GBEdZY 40/ 6 900 ] ,
UM G s &t h  dzd@8M 100 % | 16 900 ;;’qu;'/gg'stsmH'S c o
] B0 dadz?4M7 0 % 16 900 OB g .
] Stes" ' dzd@BM 4 0 % 16 900 Hatsfnlstsaq’go
swesot 5L CdH OIS G datse| 7 1000 ;.dZJhJ 7 5o
Jwedo St lss ¢ o odazPR i)' O | 10 1000

it BLIOREZdzS s ' -l Q Cdiis @R dBs .o G OIs' 9 ftod o d¢ Bdz
LO BOLBoaddd odifcazORigfdMx dzdoRBdls O§ s L Oc Odzr dzd?2 o
2090 Odzls O dz09 4. H j ded?2 dzO tod M.

[ OfmMh sOBlzo Odzdz?" o dftesBlkzo Odz! dzgd= yd< dz' o L O dzO
sz dz2Odz! dzts’ sk dsmis' IstcOCIsstcdzgsets Ho G kdzO IsC

v OC B8Y L O¢ mtsHNszkzdzflafE Od3d dzOo j Hj d2O IsOB dZdyw, WwWEC
M jClste Isjrndesdzse’ ydedrn i jteOy' 2 odftetsBlzo Odz' ded o3
ZOY eOYs o Odzdz? dz' By’ SR ‘' dyidzjte’ @ kO dZOECEo Y
okL! Cd2 HezOBZOIBYY Isd o dftctsBlzo Odz! dedmr yd<Cdz' © Hdzw
My jCltok Isjodsdse’ ydds ©fjtoy' 2.

YOMISCO Coydts GfjwOy’ ' o LOCOdR dskkz sshwL
MsOldmisdydedr Lo ' Is' e vVEte® dzad. [ MC ‘odzidE tfsfgls wgrizds R d |
o jMmdwded?2 fjte" sHd, BEZo MCdZOHjded?2  &zOdz ' B sOYy"'
PowerMixL EtcOn z9o Odgddr dig30 ldafngelsdss . d3dse * L f sH ' dz '
o ' Yydesgz tsBMwWL ' B' I (OBd 2) .

" Med S 10U odwlsuRkEs® g ®©C s 566 202k o Odzdz’ 81 ,



ISSN 2078840

1 dzOdz ' d3' IsOy® 9 Getzdzts a3 dzy WO 18 ydsdz o.
ftoslstsCtsdzd o dtff tctsB ZRoWeddix| 6P, BYEHEE HEsWIs! HOd Mt
oMz dzdrn YtsCOLddC " o fMd toj Hdzv Y OMls SO frigiBtg jtaHisd@vd
hodHGC MisVhi gty o' HHOMRO IOCIktssd  Slskzy dz' Mmis
MdtejHsadh jd3 IsO M’ d M ¢ Gt oy @tddy’ § dSds sSiH diizdaOH 10 ' d
MitejHd fdtsBO o dlstcOlsO Pdvdrbliog®e ydS dzz L © ftetsyj HE

_ o 716

Il dR" Hd

v M

o
N Z3K
LN A ip~ M
i 1 |
PR - [
0 50 ;OO 150 200 250 300 t, d
9 G
H J

OsteOdz$ O ZIiRk dzZ BH pQAEG; VT WZtclj L | tc ZIKXEEIZSK; 1EGs ' dads™
Z3M,Z4M,Z5M; iTetsL C d H O dZBMS; digzis€ Iz © O dZziZPR ' dzO
tdmia GL s’ Yodz s9' yYyqdqSdzd Power Mi X

v OB ddiuvdzOxz ' &3 kOY' 2dsE s sBowgriix o Odzdz? L O yd S dzOd

} J ' lsdgiints dgdz' 2 { l j fdzv dzd2 f § .
L/ ! A qg d to, % Sts 13/ i tei, % Sts 13/ 1 ! © ® \
1 Z1P 15,707 174 15,707
2 Z2P 2,957 108 2,957
3 Z1G 8,541 174 8,541
4 22G 9,951 174 16,602 108 26,553
5 Z3K 0,489 174 3,781 108 4,270
6 Z4K 4,096 174 2,179 108 6,275
7 75K 1,624 174 2,179 108 3,803
8 Z3M 0,812 199 2,179 108 2,991
9 Z4M 0,778 174 2,179 108 2,957
10 Z5M 18,368 174 18,368
11 Z6MS 1,293 174 1,293
12 Z7PR 6,285 199 6,285
l M seEts 67,944 32,056 100,000
88 1" mMdzd ¢ 1 vuv ¢cm)l we .- @) sicOC bsbsaiz zdz dzdzw



