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Summary

The main directions of scientific and technical progress in the field of
meclanization of agriculture of Republic of Belarus at the present stage are
presented in article. The tendency of development of rural exprin which
creation of the competitive, steady and ecologically safe production of agricultural
production providing internal needs of the country and accumulation of the export
potential is reflected is presented. Indicators of hardware of the agrialltur
enterprises of the republic and the direction of development are given.
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Summary.

In article approaches to structurization of complex multipurpose scientific
researches are submitted on the basis of construction of processes of research
wi t h u s modelibgE e functional models of processes are submitted as
the functional blocks connected among themselves and an environment L
entrance, initial, managing both resource information and material torrents.
Structurization of processes of scientifisearches as the functional blocks allows
to define pecisely a field of activity, power and the responsibility of each subitem
(creative <collective). Application l
scientific researches allows to make use of modelling experience of scientifi
researches and developmenfsprojects "AgreOlympus” for different objects of
researches andedign constructions
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Summary

The history of statistical control in mass production technique

Shows the importance of statistical control in the quality contrproflucts.
It is considered as a factor of effective quality management. Its use in mas
production is considered from the sixties of the twentieth century. This applies tc
the U.S. experience, international quality management system, use of statistic:
control in the past of the Soviet Union, and the modern period of production of
agricultural machinery. The directions of application of statistical control in the
modern period. Shown their implementation on a group of agricultural machines.

Keywords: statistical control, agricultural machinery, manufacture, quality
control, quality, parts, quality indicators
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Summary. The thesis is dedicated to improving combiharvesters
productivity by means of efficient utilization of technical and technology factors
with control of grain losses behind threshing and separation unit.

Published papers analysis revealed that scientists left out of sight research of
efficient utlization of technical features inhered in the combine harvesters design,
including engine load, threshing through output capacity and energy performance
factors: specific threshing power consumption, fuel consumption per one tone of
grain and one hectaredvested, mechanical grain losses behind the combine
harvester. Theoretical research allowed to determine influence of technical and
technological factors (uneven yield spread, agronomy condition of cereals plants)
on threshing output and, respectively, performance and its derivativie grain
losses behind threshing and separation.

Dependence of combine harvester working speed and threshing load and
engine load was analytically determinddtegral method for defining threshing
output was developed, influce of yield fluctuations across the field area on
threshing output and engine torque change was researched as well as dependence
of specific mechanical grain losses behind threshing and separation from combine
harvester output-or the first time role ad importance of mechanical grain losses
behind threshing and separation when determining combine harvester efficiency.
Established that numerical mechanical losses values change depending of
agronomic characteristics of grain mass. Medium numerical mechhitosses
values can be described by variation coefficient within Kvi0.8 and when
maximum values are reached working speed must be reduced.

Established that combine harvester efficiency improvement staying within
permitted grain losses parameterspgssible by increasing threshing output and
increasing engine load by PB0%, at the same time reducing specific fuel
consumption per harvested tone and hectare.
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Summary.

Consdered moving grairstraw mass (GSM) on an inclined chamber
(transportation at an angle? to the horizon) in circumstances where the weight
of the drum with ribsP, presented in the form of two componenét tre directed

parallel and perpendicular to the sloping chamber.
The resultant forcR ) of all reactions GSM and the resistances of friction on

concave decomposed into componeﬁ]tsuandu . Is defined the projecti@nof

all forces on the parallel and perpendicular axles to the sloping surface of camera.
Is determined the sum of torques relative to the drum geometric axis and the power
consumed to move a GSM by drum with ribs.
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Summary.In our studies we found that a causal model amenable to a very
effective analyis using a set of quantitative characteristics. To this end, we used
primarily the analogy of the technical system, which is a combine harvester, the
structure of the measuring instruments when conducting analysis of the causes
affecting the accuracy of ¢ir testimony to establish the coefficient of dynamic
parameters of the technical condition.

The relationship between the parameter and the cause parameter, the result
can be described by both analytical and empirical dependence. If the parameter is
a congquence of several parametéh& reasons, then the relationship with each
of them is described in the assumption of constancy of other parairedsms.

Between the parameter change at the lower level and a change in the time
also there is a certain coglation which can be characterized by the transfer
coefficient. This transfer coefficient reflects the dynamics of the parameter of the
technical state of combine harvester in time. It represents the ratio of increment of
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change of the parameter by theiement of time. In contrast to the usual transfer
ratio is the ratio called the coefficient of dynamic parameter.

The article established that each of the parameters included in the causa
model of the mechanism must have a coefficient of dynamismihaséhange of
this parameter contributes its share, at# reason that has a direct relationship
with the time parameter that serves to determine the dynamic factor of som
parameter of the technical state of combine harvester.
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Summary.

Exploitation of modern forestry equipment, which is intended for areas with a
slope, needsot determine the limits of permissible operation. This is due to the
presence of an asymmetrically located working bbdyeam (manipulator with a
cut tree) and the implementation of technological operations in the process of
moving uphill line of the felig area with a slope.

The theoretical results concerning determination of traction characteristics
and reference reactions of such gmibpelled forest machines are presented,
graphic dependences of such characteristics on the parameters of machines ar
conditions of their operation are given. Conditions of safe work of harvesters are
determined. The means for laboratory and bench testing of the considered fore:s
technology concerning the slope with the slope, in particular stability conditions,
are outlired.
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Summary.

The thesis presentbéd results of research efficiency of the use and recovery
of forest MEM by grounding mechanism eliminating the consequences of their
failures mobile means.

The thesis established the basic laws of interaction of the complexity of
eliminating the consequees of failures of forestry MEM given compaosition
studies for forestry engineering cycle and the refusal, the complexity of
rehabilitation, to determine technical requirements for performance recovery.

The thesis established the basic laws of interactionpdexity mitigation of
forestry MEM failures with regard to the composition, works for the forestry cycle
and failures, labor recovery, to determine technical requirements for recovery.

The practical significance of the results is to develop recommendation
use, engineering services, forestry and forest research businesses of mobile
recovery of forestry MEM in carrying timber, logging and timber processing
operations, which allows for efficient use of higérformance wood oil plant,
reduce the cost dfbor and financial resources in economic forest and forest
research activities.
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Summary.

The article presents theoretical studies of soil crust due to the action of the
excavation working body of various formeund, rectangular and wedeghaped.
The law of pressure distribution for each section of the contact of the working body
is presented, depending on the shape of the plot. The stand for simulation modelir
of the process of interaction of "working beslyi" and the method of bench
surveys of the excavation working body of round, rectangular, weldgeed, as
well as flat forms are described. The network of cracks and the size of the lump
formed by excavation working bodies of various forms is practidaigstigated.
The results of bench tests of various forms of excavation working bodies confirme
by theoretical studies.
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Summary.

Potato diggers areone of the basic machinerf potato harvesting. The
guality ofpotato diggemdepends on the conditions of harvesting, the parameter etc.
Separation quality have an influence qotato harvesterefficiency. One of
perspective types gfotato harvesteunit is the spiral separator. e researches
confirmed the expediency to use the spiral separator in a schenveo-odws
potato diggers The using of spiral separator can be to raise the quality of
harvesting and to reduce the energy expenditure of process.
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Kazakh Scientific Research Institute of mechanization and eleatidfic of
agriculture

Rationale for complexes of machines for cultivation and harvesting of
sugar beet

In accordance withhte recommended TOO "KazNIIZiR" sugar beet culture
technology grounded variants complexes of machinery for its implementation.
Analyzed the results of observation of the work of some machines from abroad on
sugar beet crops. It is necessary to continue toang the foreign technology for
cultivation and harvesting of sugar beet with a view to selecting the most effective
vehicles for the conditions of the Republic, as well as develop domestic technology
for the production of this crop.
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Annotation. The theoretical analysis of the technological process of the
screw conveyor of the hinge assembly module is given in the article. A
mathematical model is developed that characterizes and funcijahedicribes the
change in the width of the formed roll, which is enclosed in the collected field,
depending on the structural and kinematic parameters of the working body and the
conditions of the work of the hinge assembly module. The mathematical sodel i
developed on the basis of analytical modeling of the process of unloading of cut
and crushed tops of root crops with turns of a screw conveyor
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Dz, =xy - 1.g- h,; (10)

Dz, =xy +l.g- h; (11)

Dz, =xy +lg- h,, (12)

Hihé hiodMlsO dzjte’ o desflsj2 o jtendy 1 5d
X, 176" dzj BOdydze toL & ted.

I deOL Hd" wdhmdyObdodss’ jdgjws' ', v
jCy' 2 Ckd kdoOlse®, sy dO L dO2kd, W
qHS M’ ojtlsdCOd dzscts  jtoj a3 h j dadaw ¢

n = 210D +D#) +d,(DF +D#), (13
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Hil=d, d=diH]j BfWkeo Od ded?2 CjW' y' ' des Cdz f
yj dzsteOdz dzs’ fjCy' 2.

UL OCOd dzj dz fd dzd , W o' HftSo ' HO¥Is!
CsteH d dzOlsOds, o qu 'dzd y®" tsls I® dz'L deto ' @B BIsd  H '

Q=aQx-aRx+*aR(EF+xy)+a Az ty)-a Gl +Hy): (14

Q=@ Q.- zq); (15)

Qu=Q 1 +24)- R*(, +2,g)- Q°I(I,- 1) - zg]+R'(. - z,9)- G,(l. +H.q); (16)

Q, =Q/, - 2.g,)- QU - zg,) +Ql[(I,- 1) +z4]- R'(.- g) +G,(I. - Hg), (17)
HR,RiojtelsdS Odzdtz® dds @ ozes 2@ M C zOH s ' Mddz s
st OdzOdz Mji Sy 2;

Q,QiojtelsdCOdz dz' ' ¢cttedLsdkzsOd 2 M¢ ZOHtse
Csdz f;
Gifgd d&zO Isi-Y ' fogl®@ y' .

1 " BOoadeahd o t' odvdedzdy [ OGtOdp O HkZGESE !
folsjdy’ 2dets’, HdMdyOldodets’ jdzjtes' 2 ° kL ¢
ytslsdt! sn HdWitjdsy' 2dzedr to' o dgv d Hiczetsats
MdMmisj &3d L O HBYfBBsctss BOl] OlDd YddtsL dfoas
fwOo ' YOMmisdded gto' ouwlayrtidzey Mdufglecyjds© H AW J to] dan
Hicetses ftstewHCE dzOBRZHJ odcedzwHE:

gm, +2m)I] + (1 + 2 e ls I (@ §) = o,
T@m;+ 100 s, L@+ 8) = 0,
1M +IDF+Is, L) #- 15 1), &= g,
F(mZ + 1) - 1,14 s 1L #= g,
ldSstedimssolzs yd o' HsdBd?2 d3jlstsH § sdzd y j dzdz
oz  MmdMmisj &3z YW j to pdzip” 2akd o H dtc’ o dzv dz fjto
#= (Yo, Yornr V1) -

t SLEeOR S Mdhmisjdd HIWjtjdy 2ddn ' 9c
OdzOdz' Isq ydzed & tepslLde O B te® HEais ML dza|jO3 toYf 6z dzC ¢
fted S d&zOH ftojHMsOs dzj dz GOV ¢ d Celasls hipjorny * Qs
9 fSLHBgR®IEOd d2 2 §dshdd Hdv "deddd L
2,965 3, it o' HfmO ' HO' L OGO dz' 2 h dted

(18)
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Summary

A mathematical model of the motion of a cordless cultivator is considered,
which allows us to estimate the anguldbrations of sections in the longitudinal
and transverseertical planes. The maggometric characteristics of the sections
are justified in order to improve the dynamic characteristics of the system. It is
established that the lateral sections oscithats in the transverse direction have a
harmonic lowfrequency form, which is explained by the fading effect due to the
central section. It is determined that the vibrations of the central section consist o
four highfrequency components, caused by théllagons of the side sections and
the unevenness of the field under the support wheels. It is substantiated that tt
system of differential equations comparatively fully describes the trend in the
behavior of the dynamic system, takes into account thigndgsrameters, the
width of the sections, the perturbations from the field relief and the unevenness c
the change in the traction resistance when the cultivator moves.
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Summary.

In the article the model of dynamics of the seed module of the coil type is
considered, the componerd$ which are the parameters and modes of the coil.
The formula for calculating angular velocity is presented, which allows to predict
the required amount of seed material, which is fed from the hopper to the seed line.
The model of the movement of sowmgterial in the seed line, the processes
occurring inside it and the function of the seed distribution density in the cross
section are considered, which in the future will allow to more precisely determine
the costs of the seed material and the uniforatrithution of seeds in the area of
the field.
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Summary.

The article presents the results of the analysis of the work and research of
traditional constructions forage mixers used in livest breeding. It is determined
that homogeneity of mixing does not meet the established requirements. The
directions of improvement of the process of preparation of forage mixtures for
cows into account zootechnical requirements are determined and iratedtigh
new design of a combined forage mixer is proposed, the principle of work of which
is explained by technological schemes, which increase efficiency is due to the
acceleration of the process and the balance of forage mixes.
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Summary
The experimentahnalytical method of measuring the transverse stability
angle of tractiortransport and trailer agricultural machines is proposed in the
article. The application of thedeveloped method does not require the
determination of the coordinates of the center of mass of the machine and the u:
of platform stands, but only measures the mass of the machine in a horizonte
position and at an angle when one of the sides is raiddéw developed
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experimentaknalytical method of measuring the angle of the transverse static
stability of the machine in comparison with the existing ones has advantages.
Namely, you do not need to use platform stands and you do not need to calculate
the oordinates of the machine's center of mass, and accordingly the error of
indirect measurements decreases.
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Summary

Results of braking tests of a mobile car during service braking are resulted.
An experimetal determination of the laws of probability of deceleration
distribution during the service braking of a car and the identification of areas of
stability of cars is carried out. Experimental researches were carried out by the
meter of dynamic propertied mobile machines VDVMM-@01. The conducted
experimental studies allowed to determine the parameters of the normal law o
distribution of a passenger car during service braking. Knowledge of the law of
slowness distribution, which arise during service King of cars, will allow to
realize a new approach to the design of braking systems with the ideal value of th
coefficient of distribution of braking forces on the front axle.
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Summary.

The article considers the movement of 8wl-forming unit under the
influence of constantly changing forces of interaction between working bodies and
the soil, and also analyzes the relationships of the effects of soil irregularities on
the variation of so#working tools.

Practical application of theoretical and experimental researches in the
approach to the substantiation of parameters of elastic stands of working bodies
with the help of a vibrational system equivalent to a diskamggjregate is fulfilled.

The equivalent system quite fullyleets the dynamic processes of the front and
rear row of disk working bodies for the vertical oscillations of the spring loaded
aggregate.
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w. ssd Mmd ¢,
MOES ' ofy! Cd2 dzOyY' SdzOdz dzd?2 Isj mdz yded?2 Izc
M sHOEMSs O ' dBjdz 1 jlsteO | OMmddz dzg O

tetsBtsls' tetsLedzvdzls' HdlOdedzy Ctsdzlstets
o Odzdzv ItcOCIsBstO dz2O S jte’ aded?2 o dzd
0¢ [s ZO0 IsttO' CIstste’ & ek bttOCIsE
" HdzsMls” LByt Jdedzgw fftew dBtsdz' dzg' 2 dets
Stelsdzsets OCGtej GO0 dzjtsBn' Hdets L O
d Wkd€y' tsdzlz o Odzdzv " OB @B jLLBH]jtoydhlsi¢
dr ®BIiNOR ' H Yyofm btede Odzts’ jSMYc
dz.lstrslsdzB s yd Cjso Odz' Mis sy’ dgs s Is
eOlscf &ZO H'¥ fjttOltttd, Mftw kBso O
, LBdtedJdedzgw Mls' 2C M’ tokzas@slsOyYd
MY stels dzd 2 OGtej GO dzj 5B ' HS, w g
sCtsots’ fserdBCd WhkdC y' tsdzlzo Odzdzv
o 0dzs’ JEMf dzEOIOY' ' IbtcOdhf steclsdzetse s (

rqw&@s
07§ &=

2C QNOWONOFROC

sdzs ytso ' thidario ©a j Z{tcOo dz' dads'is O dzh tf 15 tzls f
OcEQls.

1 sffsOdztse € O i}tbtﬂdsdz;q’dgﬁ.c) 5§ rndz ydesets
fteOyYjLHOIdsGE Misods Mlsslsdzs o f dzdo O
' d f) CseshfsnOLh CHes’ (U BEGT dipdhas
y'' fsedj &g OSkEkOd dajj ujHzzisy ¢ tg@ Mdeds
btcOSC ststedzd B3 f tslsky desilsw g ( f slskzy dz' fyls:
tstsdzq’n LJd3,JdZJ) 9 3é5 tOL [1) dzdy yoO o' H {

t " oj d& WEdt vy tsdzod ds’ Istsydets mls tc
iSMf ZzzOkOyY' ' btodhicclkdiss §8Mi] & @ 6
L 3" dz QISG'IS sirndzd Yydesegts fls Odzlz, tetsL toj G
f OtcOd3j Is 9 tkdz seotsets Cjtekzo Odedz L M te
| SO 10998 2008 [2] o' HdMmjde CjtesoOdz

[i0 MmMe®tosds ¥ Ydls'C,j tatsyp Oddg sfifs! o dzOMls

c;Oc,‘lzaolsq’ &ZO H'E fjttObtttO, M ew d3tse O
tezrkz, LBjtejyjdedzy Ml 2¢sMmls® kil O L
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f s yOlsYusdimB Cd Whkd€ y' tsdezo Odedgr LBjtjclsd
ktedo Odets’ S dzk OOy’ ° btOdhfscldses O,

1 S OH thdsse et GO jus’ P izh O SCrshpdd 2H ¥ § 4
JiShf kO OYy' = bkOdhi skl dtse v CGat OO s ¢

ZOStefOH, o' Haddzj dzgdz" 26t tkzrkz o' H IteO®' CI
L0 dstdOd ddd L0Csdsd L mge%%gcgompuqdzq@ 51
B4 3 dzj L3 h jdegsets fosdzv HBsfEMSE dO Csted
MdMmisj BOs d Wdz@ ts T B0 581G t6 My, dze B Ols DRpJ |

o' Hoddzj dzdz o d 3 oW dzsets L dzOyYj dedz® f Otc OB Iste
djtjHdz 5C9OH tGOIsdudstD@r'd}IS:bicﬁn@J dgdeid 2fdey Asfs Sed o

d
Spr, °— (1)
' 3
d-c
H Jd= >
v ﬁtsBu;fr]‘ 4 SMf dzE OlsOy' ° L dzOyg dedzv ff Otc O3
LO L OCtsdzOdd, BdzdL Cdd3 HEs t' o desd3’ tedzts L O3
fjtehsdsk adfOHSE &BO' Bs:
c+d . d _2d
o STy i Ty )
vlzls L 2O ¢ "+ 9" ' HfB9 ' HO' tc' o des d3' to dzts
Oi"ite' adesds’ tedzts MY OH dzts Bz .
10 LOCtSdtsdy t6' adz' 2 2d3se ' tedzsMmls' BO' d3ts:
ey, =% s =L ©
r o ' 7Dn J3
o dzOdz" L (2) (3) sC€0OLE", hts Mmjtej HdZ
' H yYyofy JSmMfdzokoy' ' bttOdhf sttlsdtsets 0OGte]
9" Hf B9 " Hdzs o 1, 44 1,73 tGOch
[ dzw ' Hodh j dadgv stsydetsfls W Iz dzO tgtzts dzlz © C
dzgj sBR " Hdzd 2 € tsdzls te ts dz Atsets O Od34lstc, o "
OGtej GOSO [ 3] . MmOwOCIsj edmisd S d Editse Ctsd
LOGCOdz desd3se o Jf OHSC E dzj f sfls® 2 dg ' 9" Hig' L
LOMsmMBe Pdzdal da@Mdz’'y! scts o dded & O fsadBC O:

Dxy =Xn - X =n(S) - X(&) (4)
HiXx=rR(S), X, =R(S) T 9" HY 59 ' H dzts f syoOlsC e j L dzO°
tcdz seasets Cjtokzo Odzdzy IsO " H yYyoOfm Jj <My dzz Ols
CCNBe@WsjtedMmMisdCd Edhse ¢ tasSeisdzse 5B o Odz
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Mg, =Ms , (5)

LO WCmscEt o d dff B¢ 8se dv( 4 dfO4]se O
CSht bkdted CSdstsds=0e60MEks O
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J Sy zZOOlD, OgthdlDiHY s fad@DEED £ dz
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Dp=x(mg.)- x(msg ). 1td y! sz Mdhmisj 0sdgd 0 d
B de B Lk v,

CS¢hts o' HE®RBI?2 OB B (IR RAEIEE Y Z]JOHAOL BdE' dz &
L OMmistsmize O dadaw , sts ¢ tcOded yda 9 ' Hnddzj dedgv
pdRtBHYIS! & d2 BOd ded dBd, WEh s ‘mﬁs‘m‘ ¢ s dzls t
(ted . ‘%)- lted y! sdlz L digjdh k2 s v Mdhisj BO

X

X(S)

S S 'y Si? max S

nmin K

17" S =Simini 21 S =S imax 3160y’ sdz0dz' S 2 odB ' t6
t dMkzdig©dZ 3 dz' Mis! Codsesd o Odetsets f OO ISteO
StOdf sStlsdzsets OGtj GOIsE o' H ISKO' Clststs

Il ds ' t6 J tc' Ts rod usoOhgistzw ftesW ' dzOS Isdydzad - 1
Codzstetsdzt thdz! sotsets € jtokzo Odzdzw RBsy dz0 f totso
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saxoctsL P(T) = odx2 P, (6)
5 s
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s jtcOtO. RMMdzi His9 Odzr WOoCktster o dzdw s h
SeOCIsste® M dLd3j daj dad j O3 dzOf te©Oo dzj dzdw  d dzqd
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WidS ydtsdedtetso Odedwy d MtsatcOdzdlIs! L Issls 1 OteC
1My &z O Oydd bOdhf stlsdses Octkj ¢ OlO.

Summary

The paper considers the control of controllability from the position of the
speed of response of the tracto the operator's control. The factors influencing
the trajectory of the tractor movement when changing the direction or, if
necessary, the preservation of rectilinear motion are investigated. It is proved that
in operation of the transport unit it is oessary to ensure minimization of the
initial error of functioning and to ensure its minimization or conservation within
the institutions within the limits of long operation.

When controlling controllability, the tractor's ability to react to the operator’
action, aimed at preserving or changing the direction of movement, maintaining
the stability of motion and the given direction of movement, is assessed. When
operating a transport unit it is usually necessary to minimize the initial operation
error and b maintain this parameter during loftgrm operation of the transport
unit.
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Summary.

The main features and components of the approval of the type of agricultural
and forestry tractors, trailers, trailers are given, the results of research on the
regulatory and methodological support for the application of European norms and
procedures for conformity assessment for such equipment, the establishment ai
observance of requdments that are assessed when approving a type are giver
recommendations on the selection of requirements for components an
characteristics, preparation of documents and procedure for business entities
action to undergo conformity assessment procedures.
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Summary.

The scientific concept of fundamental metrication of the resource bases o
providing of functional stability of agricultural production of crop production
under conditions of risky fening is offered. The axiomatic unity of the dimension
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production is substantiated. It is proved that in a single sp#tiaporal
continuum there are algebraic metrical depencies between heterogeneous
resource means of effective agricultural production.
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Summary
The resulted classification of agrotechnolog@s intensity of their influence
on agrobiocenoses. The proposed concept of creating a national-levelti
certification of biological production, based on the use of the pricing approach
and evaluation of the integrated application of biotechnologicaérahtives.
It is established that in order to create a state certification system in the field of
organic production in Ukraine, it is necessary to harmonize the provisions of state
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administrative legal acts and create a national mldtiel certificationsystem for
biological farms, not only to increase export potential, but also to provide its own
population with quality food products, improve the efficiency of biological
Production with simultaneous restoration of environmental indicators
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Summary

The results of research of agrotechnological and agroecological indicators of
soil are given depending on the teclogies of its processing and the time of
stopping the application of agrochemicals or their replacement with
biotechnological alternatives.

An assessment of the ecological state of agricultural lands in a scientific and
test site was carried out using ghily sensitive exogenous and endogenous
bioindicators and cytogenetic research metho#ispositive effect of minimizing
tillage has been established.

The integrated use of agtechnological solutions for minimized soll
cultivation and the use of biotecHogical alternatives is proposed as one of the
possible and promising methods of drastically reducing the transitional period to
biological production
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Summary Agriculture is one of the most important sectors of the Ukrainian
economy and is highly dependent on changes and fluctuations in the climate. In
this article the santific researches of the estimation of changes in agroclimatic
resources of Ukraine in the conditions of global warming are analyzed and
variants of possible strategies of agricultural production adaptation to climate
changes are given.



225
urs 681.5183

fdrf? fYuorf{of?20L1L sttuvldérrc 1dt

Ivrerire semy 1wy f1d fovrtwdfov (f
Jt1oéorwyyrrRm JatrRI) Yofrrr L Jwr o611
gvsd1 v vswf 2e?2s 1 Julr frodte?2srRm vjiuwr? grJ
1o/ rr1vdw rarsvrRlIVJoevw swf 28?21 ful) ]
IRt J1 1 RAUIL O
J I B Ofcjdgy®@ Isjrdz. dOBLS, HEBYJ dals,

sqd of)' Cd2 St jtOsdodd? ' dhsdskls B

sV stz dz! s Odz BsH J d&2' sflsd 3Odz? dets@ s
J ndebdzs e Yydes@ ts 3OIs j o' Odzlz L Odzj Y dets
"dz M Cse MM sHHGEEMS ' ¢ d ERts ded oH 1y ls ¢ L@B jL
jWjSlsdedz Mmis: M dz M CsesMf sHOKM! CsE B
dL 2Oy odB 't s OBt 'd"t' MmMtekzCls
Jtwh LO efMmj LOdzjydIls: 9" H ¢ d& Csfls’ 9
sBtcdo O oL f tsH " dzv 8 Is Hifp'dR Lo@zj dng Hidad ks@ o
08 Is Bsy dzd o * fyls ! BOCMd BOdz! dets o tcORkzo
letsy ©2 dzg' Mmis* .

sdzt yso ' wsijtkfozO@dz: dzj € j tckzo Odzdzv, dzts te 3G
®OIs j t8' Odz.

1 sMisOdzse € O f osp Bzj gy h j dzdav 9 d te
' d M) C B¢ s @ HSsffv cOE s+ v * dzls j dzfpd
ftesyj Mz odttsh ko Odadzw kO ®sflsddk L Oy" ‘s
BOIsjtc' Oz zO0 tsfdese® i jtwcOlsdodedrs HOdz]!
MitjHsoadh O, sisted 3O dzeqd ~ 9 "' H te' L dzd n
GsdsstEddel, Mt KO &sydkde' M) Mmestdk
dsse LBjtejyJddgw JCtsdziseg’' ydaets’ BJLIJ’JQq’
o] Mztemded s ' jdzjtejlsdydds odktOl. |
ftse’ toh jdedz?" LkBse ©jGJilsOy,2] ° L dzOydedr ¢
dbdzOdz’ L fkBd COY' 2 LO Igl§@izds H sthidat
"lsydLrdvdzdr SO L OkEB' ydzdr e vyddedr f 5EC
cOo ddz' desets 9 dCs5dzOdedzY oM SEB5 Isj n dats dzis
fisd d3 detQeylsd” € J tclzo Odadzy dzdzy dzdsy o dittsedzts & dzj izt
d3 dzj e Odz dzd n SO tstec Odz ydzd n HisBtod o)
&z i Csesmtf sH Ot € dn e Hi B3y dz0
"d ) SsEMY sHOEM! Ssets odsBdzdylse O [ 1,
1G Hdzs ‘L LOCHds thB dg) R Ec k' B DR B
H'Ww  Ctj Bsets jCtdse' ydtsets W OCkseo

.5".5'"‘[3“‘-“—"



226

ZOB dzd Y O Is! Mw, Yote' adgvdes L " dgh B3 J ¢ sdzsG
yddzs LOSCBdesds o' H toj ytse d dzqd, Csdeyj delste Oy v
tetsfdzd dz, ‘o J G Qdztz@Is ¢ Thdy BEBs atetsy O . 1 OGC
[ "B R0 (tdf. 1), klsyds ' ! MWl L OCdcdR s

{ Mkt Ok L Oy v 10Csdk & d Bedkz [
JIsO Hthdf Sidgvjcdd 9 5B~ tolzdzls z o Odzdz d3ts
z o O dzdzw dets o dsigén dzB dzts 6) ) lgdes G 5 d30Is § t6° O dzkz

Odz ydzd n HtsBted o) L Odzj ¥ dzts 9 ' H G
M CsesmMf sHOteM! Cdn e’ HH H dzw LOBj L
fn
¢
da

- & o

IFT-OToA—QRRAE—

o g e o~

1Ot sHOtM! Csets oadtetsBdad Yylso O.

dzOH sfmdse dzs ¢ ts L a3} ftslr 2 HH EEipdz’ H & J dz@EYH
OuJ dzd = H dzw sflsddz’ L Oy* °’ tetsL f SH ' dzj
"oz (B dzgj Odzt dzd R SO e Odz ydzede) H
Mmisd i3s, hFts sBO' @3 adtesBdzd ylso O €ty dets@
dodzg Mis! ( dZOHBOo §®BlEE B @is)s iz b Hats o dzfs filp
Bdzs IsOC twSLyYBSH dzdlsd HBBELdoa O L O Lt
Od BOSCMddBEOd dzd?2 oty 02. u¥W tstodglzdzs '
.

GU = TGS IO
FrH=508

| r
4=3 4 &, - (1)
j=1 k=1

10 kditse :

I r

aaaik O(jk -4 a9.Q.¢0 (2
izl k=1 s=1 k=1
r

a X« =bs; ®)
k-1
06X, ¢Q,+ Xjn2 0 4)
HJa;ké detstcdgf) fgj dzdzv |- sBBdailz HdzW Glsted BOdzdzy st
ototsy P foskKiC ysd ;
Xp,8 €' dzt € fisS-¢ o oBcfendld, lo-2zj M ded 7 o
b,d L O 0dz' 2O ¢ ' BG' fPlf'H ZH Bt O



227

Q.0 o &' ifiplss  j dzj a3 dels © 3 d o dzj dsdgvo tedsfipdixidie @;
¢, 8 U a0 s Hd-ded fytc s Hbkz-8 YL 5 dgb ;

, 0 5BO' & ftedBOof @ Wtsp@KY' L tsde , BGltec
LOoHwCd odej i dedzé¥ HEBSBIGd 9D ;

Qp 0 BOC M d3Odz! dzO €' dz' ¢ s @i @O Y Y it
LOoHwCd odej i dedzé¥ HESBGd O .

bz © yYy' 2 LOHOY' dzf ottORBoabke Is! Mw

sHddzd y* HsBtcde dzO to' Lcd@qd Ld@D HIOE] 9 jA
vz Y sBRZHEZ® i3t d&BsH | dz' 9 wCl tOLtd L
stcOdzMf stelsdz’ o dlsteOlsd d&zO "7 HEMsOeaClk o
99 jHjdBsS HSHOILSCEO ' 5L dzOyj dada” :

Xpn 8 C' @2 €' MisS-cotpggl, @6 LfjdEs!
o diotse dedkyis 910tsdgz 7 M sy d o Odzdz” ;

Cox 8 00O d dzO §jtejo L j dego P L
fdzS Kiz a tsdzk;

b,d 586" &5 o dtctss df|ts o Ocpmdss BYdfdaC Is * .

UBH' d@sHjd ftd2 &30 odcdzvwH:

Ldz021Isd KOS fid &k d

| r

m rj r

H=ééﬁké<jk'éaécspk6<spk- ®)
j=1 k=1 s=1 p=1 k=1

10 kditse d:

I rim
ééajk@,-k-é.éxspk‘to; (6)
j=1 k=1 p=l s=1
é.xspkq:bsp; (7)
k=1
0¢x; ¢Q,; (8)
X5 2 0. 9)

[ sHdW " Sk yd vy BESHJ d&2' 9oBHdABS HBH
off dzd ® Ok Is! z0 W JjClIlsde dz fMmlis: odtetsB dzd yls e
dzj sBr Hdzt otcOntsolzo Olsd MMt dzde sMmis' s¢
Ee' Hi | etz »1 58 tzg ) 4 te' o j d& EHBtc] dzdew
sHdddy® fdsh', Mism B IlteOdhfstlks Oda
Octetslsjrndzg yded?2 t' o jdz Ihts.

1 sydzej d3s L dzO2 ff il jhdis ossHQuitsa 2 dits
Edstse d, w g odL d&z0yow®mj Sideftc z € OB O * t



9dS sted Mls Odzdz™ fosddmMdzso dr tJ Miztem' o ' n*
(M 99" Hdetsh j dzdz™ CGOdzlzL j 2 L j d3dzj tetsB Miseo O
HdW Jjted dzy' & 9 Odzdzy ¢ tej d3d m H' dzv dets € LO Octs
B@BsHjdz2 fted?2 BO' ¢ HEUOH dalzh 2 W stcd3lz.
1 202 1Isd BOS M Bz d3:
li r li r
v =8 amn &, +aac,kO<Jk+acO< (10
j=1 k=1 j=1 k=1
10 kdtse d:
Ii .
é.ajk Xy ¢S (11)
I| r r
aaaukO( +aaa1|k0<1k¢h (12
j=1 k=1 11k1
| r lir r
a.a.ahjcX ath,kO( aaulﬁjk Cx]k¢D (13)
j=1 k=1 1=1 k=1 j=1 k=1
I| r
aaauk ijk¢aq|s (bs (14)
=1 k=1
Xj = aj O(jk¢0, (15)
X; 2 0. (16)

] sL dz20Oyd i3ts:

[io €' dimds: cOdzzL j2 L jdBBdzj esBMlsa® o EBMift
[-lida ¢ dz ¢ Mls! cOdkzlzL j 2 Iso Oted dedzd ylso O;
ro¢" " d¢ €' mMls! H"' dzZWwdetsC L jdRBdZ ' L dzsets Octs
ahjaLOlstradeSmf J dzj dzjjodsd®y i otaleRz dz2O0 o dtetsB dzd -

fesHEZC Yy ~ Iso Otsd dedzd ldso @ d(H ZOERtz HAE® do) 5 dzts o 12
Vhik = Qi o) e (17)
O 0 ® &5 dsts  j dzj d3j dets Oo 3 t B egisdztR s to Bz ;
d, 8 uomlsfO fsnkCy °, Ksdsteddety d&o "

pdStedMmissalk’ Is' Mw d&zO0 Ctteds Ise Oted dzO df;
S 0§ dsko w' dvdsd;
a,0 Lottslsdd? §5¢ 0L jdd ¢ tzdeth DB dzsds® tzy *
aj, 8 o' Hdsh j dede" BOC fd B3O jdzts ¢ D HisBDE ddz@

H  dzwdzy', BlteddiOdets’ LOoHWwWCd odzj ij dadz® HIEB
BJL odz Mjdede? HBBidO;



229
ko descgjte ©Ctj &’ H' dvdSd (L sdeq
qiesH dzs’ tsHE ysfls' (o' d ROLOSk]
jyds o' H BMeBddo tMisj 2 H' dv dS d

)
qL iz
L B3z’
AW dBsHjd HtsMdlk! &OMde dzO, Odzj o dg -
dzq’ OBts KOs s Mkl ad2 of dzdes dzO |
fted’® dsflse .

sHj dz sflsd BOdz desG s o d¢ tsted fls O dzdz”
( s@dg ydzd s IsO 3" dzj[te @z dylzd AL HotOBytirffon)d.m L O
Ptetsy ©O2 des s ‘ 9 dzj M j dzdav B dgj tOdz' dzd ~
odCtstedMisOdzdzr sy j BEISd o9dte' hjdzO L o
isofkz te' hjdzdzw BIZHJ o sz Bls  y @B d d3
1 02 tesMmis* " O BsHjdz2 BEH odL dzZOyOlsdmw:

u =3 &, (18)
=1

4— T

J

10 Edise d:

a%&¢aan (19)

s=1
O¢xj¢Qj (20)

r setedo O, wC 9'HBMBB, GL' Ldvsls! v 1L
f 5y do ded it jOu tisdsdzdz Wt stelz, COodz & Is 5
CsdsB ' detso Oded s ( o' Mlsw Is! Ho O B' dzt M j
stctsxOde.tsfrlsls dejOdgj'def S o' H Ctdeyj dalstcOY*

9' H nOwOSIjtlz ~“tkdidskz, Cdz' &3Ok, MY ts
MmMC dZzOH O yd L OHOY' .

U dOo jHjd 2 LOHOUY' BOSC Mg L E&° s Mw
a3 dzj tOdz dzd A HlSBtGI-dE)lI.IZfI]K'@q'ISJUfr]WtS,dythS © iy
LOdzj ydg' Mlst 3" 3 "  Hodh jdede" o5 EZtotsy O2 dats iyl

1" HE®Bs, h 5 iWiClsde dz Mls: EHtsBtoj dad
' &z M CsesMf sHOLM! C° Ckdz skted, O dzj
L i3z’ ° MY stse i ofizjelmg) dizdz” § "(HY dhe daj @zdz”
MistesCd o dzj M dadav . 1 L dOyd dits desdsj 6 H'

Cdnj CKHE@=12..r) *° dsdit mysmesbk  ddz i
(h=12,..w). o sithe flzdzy dzjH sBtcdo o Otclsts f SH

fitejnftm add?2, fdfoshm edd2, §° Hxdedz
L Odzj 3 dz' Mis+ :

I r w
o :aééﬁJO(jkh (21)
i=1 k=1 h=1
10 kd@3se d:



230

| row m
aaa 3 O € a gsb, (22)

i=1 k=1 h=1 s=1
0¢ X ¢ Qyp (23)

Hid; O deStedsO odzj fj dedz" H B ted ai-¢ 6O Colxfdolzizts H dzv
sted 30 dedz? tHJdzd y' 12 lEdfp@EYJ  RZtotsy O
b,s ¢ dz ¢ fMls-GoH oBdtefld, W CO ° o et tsHOLMS
.0 o 3 ifiplss sy dodesets toj usoddd o tHddzdy' H
C;d Yy dO@ sHdddy' f§sHEZCY "’
X; 8 ¢ az ¢ Mise sltcd O detstf tesfite BjO8 ¢ du Oo H W C
3" dzj wOdzt dzgd -~ HBBtd 9 ;

Qj d BOCMdBOdz dets sty dzd o § 2 WHeGS'HAE S fjtcd B @ O
o dzj MJ dedzs 3 EHzlp tf O dztlz@ed § § & tg' |22 fCdasd ' Is botefdfn' o k2

] ZOdztso © ktesy 02 dz Mis! & tjLlzde 5O o dzj

Fart 10 = FLat 0 + DR 0= A & A X, G5+ A A K, 01 G- a1 ()
OB s e P i =
Frei”' (0 = ar al am- kyy Oy ey =" (25)
w0
Fa ) =2,, o f1 8 A & ky O (t) a1 (t) ot 26)
o nelidl j=l
Day, ="' (t) = 1 (2) @7)

Hja 'l 3 6] Odz dzd 2 o o EipsEs G EUEd s ) ( OC s d o dats
toj ytso hapfi)lz  dz®@ W' dzv day’ ' dz M ¢ sy sH Ot
i=12.1) - dZsdsj e Mitshmsekz jo @iTFl2dzay, HvCBAcd o
L OB LY J Yt tcttojORddz difds ' ' oz M ¢ sy se@ph! ¢
ay"' s dgsBR Hdd2 o etk EYMee @ ®E2Y) (0Csd o das’
toj utso ddgfi)lz  dz® H ' dzv dzy’ ' dz ' CsE i sH O
(i=12..1) * dsgitt Mnfshmssbk jo @iFl2dke), Hw=Ba:zdse
LOBJ LY j Uz thictsg@BuAsimBezz ' dz M CsWEm sH O
Cc/ ¢ 0O;



231

Xy 0 dgBted30 odzj Mj dzdz? HEBEdo-t5¢ @=L 0 s

o d HAZO H ' dzv dzy' ' dz M Cscesmifisth kI |f e s
dZsdizj e M shtse kz ojdzf]iFj,dzdzm) mdes toils to d d3O dzdz™
ftedBOoCd ks O ' d ! (e SHOLMN! ¢ °
ky 06 o0ctsad2 CtsjW' y' * daists satcfdack o= 12,j. 0 ud
(OCIsdodets’ o thy psaz@dzd ) dzv dzy' ' dz' M C 5B M
(i=12.0)" desd3jte MY ) setds thiasil B j. Haz0 tcj O dz
oy 02 dz Mis: f' & M WMy sHOLh ¢8° Skd

Da,"'t)=f(2) -wkdSy v, " sfdhe’ DaplE) mni
LOdzj ydets o' H datstecolgtfd o dig jipg sedefrdz f s d
] ZOdeso O ( § tets@ desL &Y Ceded) |  botafe yd@ S (s v
Uy =Uf+DU,, (28)
HUl -t6j Odz g0 Etetsy ©2 dg' fls: ;
DU, ,-zZ0HB 008 CO Etetsy 02 dtsfyls’ L O tOREZdtsS o
UBH'

r n k
DU, = aaa (aliifU[ - a'lEij7U[)O(kij ) (29)
k=1 i=1 j=1
19  HMd ftetedtsL s QBADH f totsof 1OGz@zy @b o fiyw
r n k r n k
UL:IBZU\}IB-'—DUU ~aaa ale G(kij +aaa (aliij_U[ - aliij_UI)&kij ! (30)

k=1 i=1 j=1 k=1 i=1 j=1

. r n k . .
HIZAA@"-a) - BSEBO  odzj ) dzdz” HEBEEdD

k=1 i=1 j=1
e Odz' dats ¢ s b dsh @ ls f dzO dzts o 5 By’ Hedr' Mis @B j L
f ZzOdztso t5° k) 02 dztsfyls

DU, -slsted 30dz0 ftcdB @@ MO ¢ sktsthy 8H Ofgin: ¢

CORkdesS o daj MJ dedzy Bkzpi{PadHzdr) ( O&B &9 6
toj utso ddgdfi)lz  dz©® H ' dzv dzy’ ' dz M C ¢ i 1
(i=12,..n) ' detsd3j to ofgal] thyfy wairr | {jsELR,dK) L Odzj ¥ dat
o' H § ZOdse s’ by 02dshls' BVt i Cseshy

0Bt ftescdtsL 5o OdgQe kisfsy ©F dzz@iOls d fiyw



232

r n k
Uuln;:é. aanou, tsQaliij_UI - aliij_U[)(}kij !

k=1 i=1 j=1

3D

HiDU, -ftedte’ fls ity 02 dshl' ;
r n k
aaa@’'-a;’) dwstedo odjhjddy HsBtde d&O

k=1 i=l j=1
tj Odz desc i dds s zodsdmats L 08 L j uj dadev
Etetsy 02t fls

DU,, -t B0dz0 fttdB OO Ektetsy O¢ f' d f! ¢k
CORZdatsS odzj Mj dzdzy kizptRalAzd) ( O&B e ds’
o ytso dagf)z d&zO H ' dzw dzy" f§ ' sdz' tfiyts &6 ¢ s ifipifHig) HC Grjs
(i=12..n) " dskjt Mfshtssk |o(igPi dkizy Odfse dzf o
o' H §d&zOdsets' bksy02dshls' W i Cscshi sHC

vOCtsy dBsy dzO L O dMOIsd:

TR EELTA @)
H§ Dby °=DU, (o, - al"!) - destes0 o dzj Mj dedzv o' oz
HsBtotsc €k =212,..r) ( OCIsdo dets’ otefjHieezy d d=fl9 tc d &30 dzdz
f ZOdzts o t5°  blb)s #4202 detsfids ‘dzy’ T’ dz M) Ctsetsiyf sH Ot
i (i=22,..n)" desdj e M tsmse z] §jozld . KdevO drjsisdas] o
o' H §d&ZOdse s’ bty 02dshls' W i Cscshi sHC
DU =Uy = Uy~ (33)

AzdS Yy v fescdst b dzs()) LranspoRaksi s f ¢zO d
Ptotsy 02 dd ey ' & i CoehMfsHOLm C8°  Skd
o dzj fiyj dedg' dzj e Odz' dzff B¢ k=B dp) o dHlkz dzO H ' dzw
' dz M Csesmf sH Ot § Hieed, 2.4, v dzi=iEgjjt€ )G it it
o dzj Md dedz” | @R E.dh):

r n k

Fﬁ}J[(E():aaanm@kij C"inj’ (34)

k=1 i=1 j=1



233

WU s [ zodse 0 biesy02dr fls: M d f Csesh
& dzj cOdr dzdn Kmass &KFa2 ") oque @O ke
' & Csesghsnomds | (Gitesd wsdie  fy
o dzj i decer ) WEFBYY s0 dwisen nds' ¢ d Ch
s ¢k aows Y/ cO/ (Sa/ O)

%5 daste B0 o dzj ) decer oK -ty KTHP P A Hi 18 s
toj Ytse d dzd) oadHlz dzO W' dzw day’ " d ! ¢
(=12..N) «  Gegje Hifshssk o &jTPadh vdse
sls to B3O dzdzw sHddzd y' ftcdBOo ¢ Ftotsy O 1
Pty 02 dsfls’ M’ d f ¢ &8 sO/se@Een: C5° ¢ b d

Xg 8 €' & €' Ml ShtdkOds fids0oE
Ckzdz skzted L OoanwCd odzj j dadats ¢ K=, 60 dz' &
(OCIsdodzs’ o by Misezcze ) dzv dzy’' M) dz' M C i st
(1=12,..n) ' detsdzj 6 MY sy 9 odzd BiRj. ckdzy O defsw dat
o' H § ZOdse s’ by 02dshls' QY i Cseshy

j=12,.k -mfsm' B odej Mjdedz" HtsBtedo Jedi-H "' C
tshdatsojdzi2; - §f jtej HY SIiF3eo-difjted § sMj Dhizi § * 1Y do dzj ¢
(508 d&zfyw 1) .

a 8 dzstedsO o dgj fpj dz@tz dzd R HBldo KO£t

o d K=12,..r) (508 dzgyw 13, P 1Py P 1 s 51 15
[Sdsd ydo jBK sstsmiziigseo0 fosnkzsy'
[ 8= &, 9- Fows (XD (35)
[ s=1 @&, (- Fows (¥~ max (36)
Avw Edse O BlH]j HRISEF GMaxQlsOmw L O
Faomb'(%)s'l min .

[ Ssdsds' ydz0 | EKc s qdzidd) dsts ¢ s Mo ts 1 Cuidshp! CF 1
BkH] tLicOrtakzoOldmwy L O W tstedizkzdzss :

EK=F’[, (0T (0)- F (9, 37)



234
HFel, (0 -WedCy' v fscdisL 5o Odats’ otetsy O2 dzsils'
F()-WedSy v, weOo sfdmkz’ o0k Misy;fetHl

F(9 - WedCy' w, WO sfdhk L OteOls d
' &z ' Csetsmf sHOteMm! $t5° fesHEZSY ~, ctdl Y.
loscdatsL 59 OzOUfzte s ©2 dz' fyls !
2 [ ksl
Use= O kFy )@ Ok O R0)) (38)
i=1 j=1

HiF o) -WEdSy "s@&sebadscs Misodkz f' @ f ¢s6
K-QBJW‘u"wb, wed2 RnOtOCljtedLlz’ Octts

kj - Cj W oy C dals, wed?2 nOLOSCIsjtedL i2° o f
OB ' Bdse' Yydksets § i, dy sqdp d'if sdeyj yt scdsdgd
0 dCsdzOdedzy s n deBdztsG * 1@2«{1.::1.1511;&014' T, ltedyts

Uy e=k, G, G @k, & (x) +k & (3) +k; & (). (39

HJF (X) -t64 S 53 dzH 5 G i iztizc GO S s sSNE N B, C dn

K of ePo s sdse ydses folkjdy’ Odk §sd
(90Ot' 8" st Mmw o9 dBINYOR ©' H 0 HB 0, 1,- dtstediC
0,80);

k,-ofdzdo tfjwOldo dats’ obdsEtis' ¢iolkdlk
1,0, dzsted3OIs d o@ajded WD ydlRAxEd S Wi

K;-ofczdeo tfjwOdodts’ IsojtHBhls' clzdsk
1,0, dstezkOIsdodzj L dzOyjoBEy S OLdds O dzj da

K,-of o Octte’ Sdsc' ydscts §lsjdy’ ®dz t
BiNOR ©9'H 0O HBS 1,0, dsStdOlsdam), L dOyj dzdz”

K. -ofdzdo HBHOICBoEs ods My dedrn ¢ 53 do da
BiNOR ©9'H 0O HBS 1,0, dsStdOlsdam), L dOyj dzd

k-0 f dzfesfbs' o dCtsdzOdzdzy Isj Rdatsdztse ' ydets' s
9'H 0 Hts 1,0, destedsOIsd o dzj-0,000z0yj dzdz? Hf 5C OL «

Ko koo k, 1B d20 o dL dzOUd sty j @O teth tatgls ts 15 ¢f dzc Iz
sy e dzstsotsegts MjtejHsadh O (sflsddy Lz HOd
s jteOlsdo dese . Bisdz' Iststed dzg Iz

td Stsd3j dzH 59 Odz® d Mozl D M)! C 56 5 M) (CizHAD tdsfifp i o -
tetsL tOn SWOE IS Mw



235

Fo=F (xBD0 tsedtsisd ydzO0 desteds© f' eBd) =
=k*F (X, B( s jtej HdzW dzOW o dzO Etetsy O2 dz' fMls
+krF (X, B( HOdz" jdzj Sltesftetso ' HdzsMls' fls ©
+

+k* F (X,)( OctetsB ' tsdztsG¢ " ydzd2 ¢ slsjdzy’ Oz
+kiF (x,)( OGtetsB ' f5dzts ¢ "day dedsdn dfdf tsids(J, dz(df)i Qzd € y°

+ke F (X, B( ftlsjdy Oz odzj Mjdzdn 53 do da
+ke* F (x,D)( 5§ J 6Olsdo dz0 o tdztse’ Mis! celzdsk)
+k7*F (X, (s jtcOlsdodz® Iso jteH' Mls! ctekzdzskz
+kf F (x D) (o6 GEaOS Etosy 02 dz' fls! ) ,
HiF (X,B - §4odz f OOy Istcd ~thdzstso ts@ts
CotstoH d dzO KAEE f tsdzw
kK" -Cj¥' y' ' das efddol fsYjjHdy 5  dzOV
BjNOR 9 H 00BHS Gz 10 ¢z0 g tedgy §0a0S)OL dzd ¢ O
oS BjW Yy dals efdzdeolz HOdAR 5§ jteOlsdo dat
MijtcjHtsadh O (90" 5 Is:Mw o &BJYOR o' H
f 5C OL dzd € O-0dA]); dzd ¥ Y4
Kf-SBjW  y' " dels efdzdok OGttsB ' tSdzts@ ' Ydzts
BjYOF ©°'H 0,10 HB 0, 40, detstedzs@O®GAP dzj L
kP -CBjW Yy " dzs efddelz Octts’ Sdkse' Ydse
(9 0Ote" 8" s iw o HAsj Y0O,R3 09 ' dats ez OUsA o dzj L dzC
dzd 3 10j20);
ki -esj¥W  y' tdals efdzdet fslsjdzy’ Odzz o dzj
9 d3;>|oz 9'H 0,10 Hts 0,30, dzstceAB)d o dzj
KE-CByW " dals o fdzdoelz s JjtcOlsdo dzs’™ o BdsEts

0 Hts 0,15, destedzOIsdo dzai L-@GOOYJ dedz? § 5C OL
KF-CjW  y' ‘des ofdzdolz s jtOldodas’ Iso jt
0 Hts 0, 15, dztstc 3O Od alzihf OL- @Y fatkopry j
K-CBjW y “des efddel fESGdsLSe Ods
Hts 0, 10, dtsted3Olsdodaj L dz®@QF) dedzv f 5C OL dad ¢
UtsH' WEkdSCy' v dsydzdots' otetsy O detsfyls’®
F(Ityddo0O bty Oxdthl )se' Ridd2 s

+F(OCEEB Sdsd' ydd?2 §sisj dil) Od



236

+F(flsjdy Oz sy doadedr toj ytso d ds) +

+F(f jtcOldodzO otsdzsd"' fMls! ctekzdzalskz) +

+F(fjtcOlsdodz® Ise jteH"' Mis! ctokzdzskz)

qu&5$st¢3902 jCddi Yydts®' |sOfs g djsdadse
Is J - dzts dzts ’ odtetsh o Odedzy fh jdedy’ sL ddBts’
a,jdchctscﬂs L dzO @Gi0dedp'y dzea@z @ " ofptOel' uddse 8 f sis
Mstelse hdzwitdd SflsddiZzOd dsets € jttkzo Odedzy  dzts
B@BOIj 6" Odzz ( 3’ dzj tc O dzts dzthld @ Ay diEds GoO df YO[B B *
MsOdzz ' dz' iy Csetsmf sHOteM! Cdr ke H!Y HAV L
' dz M CsesMf sHOM! C5E TS o dtese dzd ylse O. 1
Lijtcdesodr Wtstedsks s v dzdh j L O Edised Mm" eB(d

I S =N O S v4

1. Robson M/ A practical guide to business process re
engineering/M.Robson, P. UllahLondon: Gower Publishing Std, 1996/

2. Scherer F.M/ Industrial market structure and economic performance / F.M.
Scherer, D/Ros$. Boston, USA: Hongliton Mifflin ©@.,1990.

3. Ctodzd R o . sirdedud MEd2 O dzO dzd L Is
o dgC 5o/ ¢ifC tedzcRATAL L 996 .

4 . [OCCtdzjdz [ .SCtsdatsy df: ftoddayr 41,
.1 OCCtsdzj o, . . ujedzi HY jte, 1993.

5. sOtdsms d?2 o. 1. [ SHj ddtetse Odzd j

Ctolztf daslsigmeipz” ~ § tc ts cfls tv &aefists t§ lsatiats A w,mufun/ls J d3
6.1l .sOtedemSCd2, ¢.1r. AodtSkzdz, S.t. zdh st
119891~ 214 . 1-1B1; 14 .4.11%4

6 . sOtedBMS d2-f dgtOdz:. Wi ffdg@xikfgdydsy j M < d 2 O daC
Ctedlsj ted d LWW( RSBz MiOfZzOdzdL © d syg dzk o) /
S.t.zd"steddz /if . ) cptebfdelszls ftetsBdzj A3 EZf cOo

7. Karibsky A/ Managing the development of lagmle system/ A.
Karibsky//Mathematics and Computers in Simulatib®91/- no. P.287-293/

8. RBOoWseo 1 .1. dMitsd Lsea0dd) Stif! slsjtc

)
o

ftcd ddzo j Misd yd s dedets &3 f zOdzd tsts9 Odzd d dzj W Is
/I1.1.ziMmMsOC 0/ / sjiLdMmr HtsC df@aiGKols d {1 J fp & &2
CodaW jtoj dzydd cuvlftcOQodzjdzdjf BsrA 0 dagfO BYfhls j d3

9. s OtcdB ME d2 o. 1. RdW stc 3Oy d tsdzdz j Is j
Wddodhessdsdid yj MSsets OdzOdzdL © Stk dzr 7 d dz
dzj Wilsw dzts? ftetsd3r h dzj dedesisd [/ 7¢199B.:~ s®itcdB ME
. 2

10 g4 jdegHtcj j o S. 1. -u df &IOte ding dizd dizf 2Cdis dd3 oy dz
sBl j SO/ STf. wQHA @424 9fF.6.

11. swOmMsaMEd?2 1 .1. uvibtedw Ef§tcObdzj dedw
[ 1 09 ®741968.



237

12. (ts2kjdBjtte (¢.1 . dolstsd®BOIsd Yy fijS 5§
[.: 1096511978 .

13 ctstess 0. R. [GldkOd dtsj bkitcOo dzj dac
[Ccdsaf.jo: Jdh O 12H6eEOM. 1988.

14. 1 cddsteweddz [.d. [ OlsjBOIdyj MEOw
J .8, 1sdbteweddz 1. ]. 11§dzlWv diplzdi?d,9 1(1.9y6.

O dzdzts s Oy dq w .

sWtstosze dzdtetso Odzdz' § dBBHJj dzd s ilsd ZOdz' dzts
sjrdesdzse dyd MSE 6 s kO j ted ©dzO 9 L OodMm
mMemMissw ddw Mjd MESattLw2MmMise jdzder 7 EeBH(
dzOH dzj ¥ Oh 8 L WWJiCIlsde detsyls ¢ i &z ME At
[smMisOlstsydes dzdh+ MEOLOIs!, yYybts WOCltsttsd
ddzd Htkzets?2 MlstekzCIskzter fMmjods n § dzsh OH,
) fitcoklzs sy tej H! LOodMmdls tsls C sdzd
tOmMMd3OIstedo O @32 B H § dzd IZHBBTQJq’dquIWJtetq(qu
9 dzj Mj ded v , {3z SOSCdj dBsHjdd HOE IS
WOCktster odzdwdedV dzO € t5dzj ydezlzs IztcisxOdetsﬁ

Summary.

The formulated optimum case frames by the norm of bringing of
technological material depending on the agrobiological state atatjural lands
enable to provide the proper efficiency of agricultural production. It is enough
only to say, that by a factor which determines the choice of that or other structure
of sowing areas, there is productivity which above all things dependdheon
amount of bringing of fertilizers. In the examined model the fertilizers are
distributed after kinds and period of bringing, that is why such models enable
maximally to take into account the factors of influence on eventual productivity.



238
U $633.11:%1.58

IrRs{tRrReuvd L1 C sEARMSI [sdr11 Rs wWI
P{evz[RIJoovw 7 ofqrtd AL wultRrRL LU

1 HjBHE Y@, cjtsete. dzOEC,
vt Twlluov "B, f]. 1 tEe dzZsE
0. o jtoHswjjdEdyy 10 €z,

[ sfdz' Hdzd y'-Wubw fiflg  w

100 jHjdizs OdzOdz' L dz02 4 5N dic) dz' Nsdsis o ‘dBeiaizy & i
Hef sdise s dzOL j d3dedn Bd Isd s sfilsjtej 3 J dz@
SO hdzwi' o "7 fwOClsdudzsets L OMistsiize Odadz” .
BOL HOdd: kO ‘' dzlsj 'tedzrcjj Isiply ' Mz a 2O&flsr s
msomHomqusao¢$uagsmmnm@nmm¢ﬂ@wmwmmn
CdgH j Sk Mt fkz M d i) (e sHOEM! Cda G
Mddz: dz@ Mbtesded Sy desets "L fsCOLddC" 9.

sdzs Yo ' ffpdptizeR@®, < dgHj S fsMkh &zde sl , f
S O 'Saks ' dzfs aiz® de§ Pisfgbdgh,j C M Mistej Mz ' d fi! ¢ &
Ckd Skts.

sbzls! (sl dajfdsfo " Hdzs HEts tMisOdzdz’ =7 HEsMd H
Panel of Climate Chanfe o tojLEzdz IsOIs* Cdz' d¢3OIsd ydzd

Mfshmlsjte' cO' & * o' Hykoe O' &, L dzOydss L t
B sEsdse’ yddn jChmtj dzd o, oCd¥ yos yd
' d f! SEEt EsMfsHOLMse ® '  dz028' dz h 5

ftedLoBHdIsd HB L dOydtsets  shCsHyj dedzy ' oz
olstcOls ototsy O . stsd3z o L OH Oy O R i lOsfidiodfsddez"Is
Cdz C Mded R S OL dad S 6 ' HedHgs § fpine o dptsfige’h dzff &
COLdBISd kOCEY dBsykls! osdStsdmlstsseze Olsd )
dzz 9 Odgdz? L totsh j dzgdg?, BBtetsls! BO L ftshkznts
iSMijte s tsL BEDE s dfbctcsa’ Cko Ods’
I ey sHOEm CdR Skd kkte, ktht.
ZOdz' L hsOddz & HEsMd'ey] Hded s Mtz B dz'ds
&g o sfyls h oS s pdCtedmlssokzy s fw
s ¢

s
&0
ozw

dz

¢

"

qetsHiCsted M%lze @tdpzls' [ 1 BIsd o dL dzOyj dz
¢

dz

f

f

¢
]
]
H
-
]
]
)
)

%

Wz o' LdadR M 99 Hdzsh jdz fjtej Hd
dz fMjtejHdy SBOCEOIBK" Yydeds H Odzd R .

B! s H s fdz" &rdeQ dzdaw o2 sh dtej dz' h dna
doe sfils' , stedBOdzdr L O HBftBsetss d

U
Is

N ¢ O,
g a2

h

@

]

L www.ipcc.ch/report/ars/wgl/



http://www.ipcc.ch/report/ar5/wg1/

239

HgMIsOdzy' 2 dztse s | ts deHOz o Otelgdar i IsLOjo dgly' dzdzv 0 dz
LOMIstsmizoe Odzdzv .

{ Mdzs o dzO yubdgHsjdldap Mz o s te s M ls ‘(Palties Dindgkf 1}
Severity | ndex, PDSI ; Pal mer , 1965]
OS¢ ¢ duj dzd &3q Lo Oy jdddd t° L dedyw d3q C
o' Hfidlz t3d T BlstciBOMBd o JjoOfBlOdhy " tcOV
G' HteOo dz' Yydes® MmdMmilsj ddd OCEkZizdzs 8 Odgdzy *
stcdo OdzsMmis® jte' sH' 9 OdzsdzOdz! dets o tsdzse B

t BLeOR Zdets € Yy!' sets fsCOoLdzdCO BOLE IS
Byl BesdEe Yydzda HOdzdr (s B jteOlskzted

CodzilsOdzls, "¢' COwOSkjtdLEs ! ostdsEs:
ojdzduddz LO HEfSBSEE® Mfeshjds Mo

ftoso sHdIs! Mw tetsL teOn zdats € W ox Isd wdaPhy d
j90fslteOdmt 6Oy ", O OCHLY " dh* M d&zO
PDSI [7].

wdzls j ef toj sz uyd L dzOyJ dzdzv y! sEts © deH

Lotsdztsy j detsfyls (lsOB dz. 1)-0, 49O PBpdetlzy 49 99
s te 3O dz! dzd d3 [k d3leo O dgj-dz'i "dz® folsdzj B3O dz dzts  ff s
LdzOyJ dzgdzv B ] fzMblcj AOdz dzs o tsdzsecddz ke
nOtOCIsjtedL 28 Is soO¢" Miskzyq j dz' fsmikh dzd o
fsyol¢sa©, MdzOBLO, od tedzO ° fmddz' dzO.

v OB dzdiurdzlslj e toj sOY' v y fz@ifdztlzr PDSI .
sOIsjcetstg | dzOyd ¢ sOljcetstg 1 d&2Oyd d

Lotsdztsy J ( PDSI LoBdztsy j ( PDSI
{ SMistej &30d 04,0 ] syOls§ s ¢ -0,507 -0,99
o sdzisg s mMEzn smis’

[ Z3J o dg 3,001 399 |64 zOBS 5 B -1,00i -1,99
) 5’ dzs o 2,000 2,99 |} 53 wdzs A -2,007 -2,99
4 ZOPOsELs G | 1,001 1,99 | Y4 MEa & -3,007 -3,99
1 5Yy0OlsC 0 0501099 |[SMiste] BOd O-4,00

o5z ¢ sls’ fsfizh dzd o
] dzdL’ ¢t d 0,497 -0,49

wdz' H o' HL d&ZOYdlsd BHddz OMY jSls, w¢d?2
stcd o~ "' Hdz ‘|9111(tjtﬁ)(md§pliztsc@dzdz‘gdzdzﬁanﬁdztsGd )
Csyjd L wWCdR dsyj &Od daj ¢Olsdo dz L dz
LOHBo sdz degdlsd dzgdhj Gy CkeoOdd?2 ' o) dz
hse LOBjLY judlsd ' HYdo dzj dedz? totsfydzd dz
dj cOdamefET M. uvseBlts LO kOSK' Mdskoy'
Hiwed?2 yofm tsLeadoOlsddkzls! Mw o dzsted3Odz! |

2 http://drought.unl.edu/Planmi/Monitoring/ComparisonofDroughtindices.aspx



http://drought.unl.edu/Planning/Monitoring/ComparisonofDroughtIndices.aspx

240

Lotsdztsy jdzde" BLEZH] Yoz HE SO Zo OlsdMmw k& LdZ
Lotsdztsy j detsfyls otf OH j dzd » Ud Hds' dzf sk, o , dz
' dz M Ceemi sH Ot C° Ckd skzted B EH Izls

ftse’ toh jdedg" a3 MlsOdgz yJjtejL o HMklsde Mis: L Of «

[fjtOlsde dz L dzOyj dzdg® ' dzv j STk PDSI W dzw
Drought Metadata Catalogu| o tetstf j 2 ! & s ekts dzly Jsdelstd dze 2 ff tsfiyL

HlsOdzH Otcls d L 50 Odzd BPI (StizadgrdiZed Peetfigtationsindex),
we(d2 BOLE k! fMw odSds ydets dz0 HOdk{R s Ol
LOMistsiize Odzdz dzOf ted €' dzy' XX fMlstsdz Islsw .

{ BLEOREdsS RIS Hdy Male shls ¢ siBiclsC s T
HOdzdn ftots BSYOHd o9ftBHBOY LOHOdMBEB HA&Y O
Of tsSMddk k! MY oL fsH' dsd ' &Ese ' wdshlsj?2,
stedOdz’ dzed?2 tetsLftsH dz, L &jktss Htodoe jHj dedg”
Hdzv L OHOdzstse s dg'sipyis d's dzff j & 'da®rylg dzdz® SPI1 9 ¢
SYOH' o odhj Mmjjndy Sty WoOBER , I ajlzs O d ¢

ZstedzOdz' L 2° s Mw | s o tsdztseg " h ' M= " h
SHd&zOC ts9 5 ' Hf 89 ' H dzts, L O Hsf SdisG s Y
LH' 2@ dGsdz Issteddze HBshtsoadm fjt" SH' 9.
U OB dzdiyndzls2) off toj IsOY" W L dzO{Li]dzr SPI . Xt

2,0 + d EMistej d3Odz! dzts o 5 dz

1,571 1,99 HiEY) ] otdzset

1,01 1,49 {3 ttdts o Sd&ZEET

-0,991 0,99 BdzdL ! €65 HEts dzsted3d

-1,07 -1,49 fsd3 todets Mbkrts

-1,571 -1,99 Hizyji Mmkats

-2 dzhdgg d SMistej 3Odz! dgs Mz A

wdzH j € SPI oy j LOMsMsealkze Olsdmw Hdzv o3

BzrniCdms IddyoOmtseadnas " dzlsj to OdzOr (9" H 3 Mmw
BOMhsOB ' &8 tsMjtej Hdz] dzgdzg? H O Bsy dzd o * fls! 9
"deH § Sk ' dBfpiCC saEMfds A d f sfmks, e wL O
o' Ldze yklsdzde * Mmlis! HtS HJW' ydbkz sfOH" 9. U
tcj ¢ tdz 9 L fd3 Isdes ' Lded B € dz' BOIs d ydzd d&3d

vdzg o jtemMOdz dz' fMls SPI HisL & tsdzv ¢ ts dzls to ts dz¥
HY jtoj dz@,C le@Gsce ' Mmis! Ttekzds iz, hts 90y dzde O
odtotsB dzd ylso O, so¢ HsoectsMistesC 59 9 S Hdz
9 BH, 9adlsteOlsd MistsC Iz, O kOCtsYy t' o dg sL j to
Yy! sets dzgHj Sk L OBJ L j ykzf ' H AdsHsdds]y dad &v € st
fted2dwIslsw tc' h jdz .

3 http://vapxjedo.jrc.it/'Search/Search.html



http://vap-xjedo.jrc.it/Search/Search.html

241

10Ld HOddR SPIl, wWshwqdssd odgditse &L
tc' Ldzo[" Cte®@ dz Mo " sk, fyddzOr yd L 1975

uwoBcss fMlsstesdatsy ' dzij Sk & Okt
“hkddsk ' o' HYBe' Hdzs dzj By dzde ' Mls! oL
fslsjdy’ 2dzs’ joOfskwOdnf €Oy ' . uvOCEy

odrn' Hzd B § OOR) stetsd3 Hdzv 58 Yd Mdzj dzda
OROd' Lk L& d ¢ dz BObk.

Il dte' 1 j detlg? 3MEBEOY" W MlsOdzO 9 -Gerrano HMW.dz0
and all, 2010) , oCdzg ydoeh d ¢ tsif sdzj dal
CdzH j Sz, wed?2 slsted 309 dz0L 9 Iz fls O dzH
JoOfslstcOdzmtf “ tOy' °~ S P E Fevapd@ranapirédrandek). z e d

[fJitOlsdoe dz LdzOyd dedzv " deH j Sz SPEI H
LO g ORI BOLEZ s v dzO@ sy dey' -9 df{
[ sdzls j 2 sO-Momerema®®) . FhjlssH-[ bizizizDHRO o9 O
dzOH ' 2 dzd d3, stsdslz SPEIH dztc j BES dig' deHstyisls + W
o Cdzt yos ydq HseacetMmMbtetsCtsod?2 Cdz BBOIstsdztse *

I BLicOSdEsC dzis'eo @zl @ lsstddl| d CombainedDrought
Indicator)B O L [z 'dispr GndzgPr, 0 s dzts ¢ tichiplgpB)is @ s 6 dzd Wzl ® & Y *
Wislstsfddzls § Is d tq GEETARAR)St

wdzH § € M SPI odL dzOyJ dets Mo ' Isso 58 a4
Cdzt ysoad?2 "' dHdSCObste §smbkzad, s dBtsy g
sMdeseo ' diBilsj sHOdzd R .

l sdztse® st " tkdaskz sHd "5 'L dzO2 9 (
Cdz' O dsdtsd'dafdzd - BE5® jStsdtse' yddr ftotsa
Czs yso ke tosdzr E oL O BsH' ™ OldsmM¥ jtod IsC

] 56 dzd Wzze GONS I8 s d dzls J Is d g Gets OBRRR 6 tets 5B tc O Y
yofmisddze Mmtsdgw ydes™ Jjdzitee' ', wECO 1j1sGdchdz
fosf sdzz* Is4 fiqw W ¢ "dZHd S Olstste ftsfmikzead L
te s fdzd dzdzts iy Is * (Gobron et al . 2005 [ 1
Lded ) J dedg? Isj B " & tsflsk twimdzd ddshls* ,
tetsfdzd deded 5 BStcc Odz' L diIs Bts & dgvdagdets '€ * & OHj' WG
odCsted Mls Odedz™ .

I sLdlsdodedds W OSCIsstetsdz odCtsted Mis Odzadzy ¢
Bl ydda O 9jcjlsOy’ 2ddnr " deHd
fiescdesL dzdn tYy' desC ° HBLoatdwW' Issyds hj
LOf w0 dedz? dzj e OIsdodedrn dzOMdz HE " &8 T Mikh d
Bsy J Blzlsd L Odzjx dz Mmls! f APAR 9" ' H n 3O
sCtej d3dr odf§f OHSC OR (LO Ekdtsed M dz ded =

4 http://edajrc.eceuropaeuedo/phplindexphp
5 http://saccsicedspeimapgmapshtml
8 http://Aww.fao.org/docrep/x0490e/x0490e06.htm



http://edo.jrc.ec.europa.eu/edov2/php/index.php
http://sac.csic.es/spei/map/maps.html
http://www.fao.org/docrep/x0490e/x0490e06.htm

242

‘dH C OO, sk o §SHOM " d5 W0 B a g Hadm
B'dz hj dz 3 GSHdSEs ojcjlsoy 2ddr ' dzHdC Ols
fsCOLddC' o Mok’
wdzH d ¢ Olstste CDI BOLE' s Mw d&O 5 ' eadzwrn '
O Watchi f j o' 5H OSCIsdo dzsc,ts Gt dedylsfi ot M I§ fadzv ¢ O Is
s OH " 9 ;
OWarning'ftjy‘thssJHdeZdz"dzq Yji2 HJW" ydks sfOH' 8
o@EE Ml " wEdbk;

Combined Drought Indicator F

F.

-C J nd
g ombined Drought Indicator - 2016-10, 2 2—ten da}.{g
F = a el -‘F:.E‘\'i'..“'\,.

[ Watch: rainfall deficit
3 wiarning: soil moisture deficit B Fartial recavery of vegetation

I Alert vegetation stress following T Full recovery of vegetation
rainfall / soil moisture deficit to normal conditions

t dMzdieM Ol di3j dzls S Otelsd CDI Hdzv Isjtdlste’ = U
¥solsdw 2016 twhllz). 71 3Jtej dts:

O Alerti MlsOdz dzj,B jLtfgek o S j toj H dz' Ho' E dzts o «
dzj c Olsdo dgxtt’ 'Oy Odzlz 9 j G j sOY"'

O Partial recoveryi yOMmisC 5o j 9 Hdsspddzjddgdlyj stets dzts 6
9)Jd 9 ' Hdgso dzj dz' E destedzOdz! dzf] j eteizts, O Ek di3ts:

O Fullrecoveryi ff so dzj o ' ,H distedif] dzdzv" 5 Is j Stetsdztsd * Y«
Edissod (tsodz Miss His' detizlsaz@reizs s s MisOdzz ' fdz

SPI odSttdimsolk’ s MW Hdw odwe dj dedz" Hj
“khkdlskz odSttdMlssolksls! MW HEY ROLOSkjtdmls
osdkse’ fls! ~“thkdskz, Odsdod ' fAPAR L'
OLOCljtdmisdCd tjLbkd sOdodses j%jClklk d

" http://edo.jrc.ec.europa.eu/edov2/phplindex.php?id=1111



http://edo.jrc.ec.europa.eu/edov2/php/index.php?id=1111

243

SOCtsEets HEsMdz HYJ dedzy o C Bichf i o -E s S vin w
(SPH1).

r sy’ dz' dz' mls: 9 d 3 te dfy IsHOIstRdgW te H % §j PdEO H 1
(dz0f ted € dzOH , Ji and RBéter 202Q@Q03 1413
SPE3 &3O zo2MmMddz d2 "k Cttejdvy' s L o
f" " HAaBBHJIs! H dzw "HidasdW CoOy" ' dds @
oCdzr yjdzs o SCodmMbtezCy' ¢ " dZHdSC OO,
M- sdgtsy | LdzOydes of dzddzzlsd dz0O MlsOdz (6t
esLodlkCz.

1l stetsetsdg  H dzv "degHd 9" HEZOdz! dzd - " dgH j €
9' Hnddj dzelzezv3( SPIf APAR, +1 Hdzv oBdsetsh
SPHL , tsB tc Odzd 2 f ste2 ,¢ hipds O dgtsasdhlgy” Issdf]tf/OHé
"HijdzZlsdW' CtsoaOdedr wWEC Mddzr &z Mk O. v
" dZHd S OttO. 1ttdMmMisO0o O mlak®@OL HZIO dz@O@dzt
& vy d3 teoOdz " j .

v OB dzdiwrdzls3 ef toj sOY' v L dzO{jdz uwDI .

)
HG
¢

s

s zOMmd¥ " SOy w MOtOEC Is jStald fils g
Watchi OSC Isdeo dzj M tsfisj to SPI3<-1 OB#<8PI
Warningi f s j t6j H Y j dadz" ®pF > f;)dsjo Qe
; S . pf APA-R sO3<¢BPO
Alertifnls©dz dzjBJ L jSd SPHL <-2)
( pf APAR [0-3, S AI
s O -%31))
Partial recovery yOfmisStso j o' H OB s
( pf APAR sO1,(SP |
s O -BF2)
(SPF3p1<-1 s G3>S1P |
Full recoveryi f so dzj o' Hdetse d OB s
(SPH <-2 s Q1L >8P |

wdzh j S fbtej Mk M d f)' SASIE(BgidiisnalCasdss €

Index) B OL IpWIs'dzO ' dzlsj cteOy"' ’ 9JCGjlsOYy’ 2 detsi@ t
oddi QPN fdgisMmiststgts ovtLdsz 3O Is ! odt' h Oz
sy’ dz¢ d H' fsmizad ) " dz ! C Bk G tsf

Bl tc ORNIBAS I to s ousifgfse' jip Wz fj 6§ H dajdesdgvdziMiH| dzts
stodo Odzsfis' MERdi it SH' o, WwWC' oddedC
' ods §'CHMjd o. rtkcd?2 jlOf oCdv yO' ¢
h v sd3 oL 8OREdCE o' HMBISO ' CMjd o
dzd ¥ Uj 35 Wedd"yp zudagO@iHL dzOyjdes w¢ Ctdlsd
fsmMkznd o GfjtejHd 7 HSHMEY.HYJG dd Y &

8http://edo.jrc.ec.europa.eu/documents/factsheets/factshewtinem Droughtindicator.pdf



http://edo.jrc.ec.europa.eu/documents/factsheets/factsheet_combinedDroughtIndicator.pdf

244

hodHGCE' " dsjteftejlsOoy’ ’ tjLbkd kOK' s 0dzOC
5B d&ZOMls! € &zOMd¥ Sk' su@Mmsey Hif 503 j @B.d Miss @GO i

Agricultural Stress Index (ASI)

% of cropland area affected by drought

®

GIEWS
For complete season 1 of 2007

Non-cropland pixels excluded

METOP-AVHRR

WGSB84, Geographic Lat/Lon

t Mz s OIS scteOBRO MjtejHdzj dzdr oftesSHBO Y 9]
(BijtopLgods j dz ) L dOyjdz ASI Hd&v uvCtO dad bk ft

1 20y 4 dzdzv ASI 9 ' Ldzdr yYyOmsedn - dalsj too
t6j Miztef]l' FAO

Il dfmdztse § ®Missmize OdadgdC * off sCfGafmizh dzd o sfls
Octesdiitds ssteddzez  BO* hdqess$ By dzd 8 sMls
d3d dzd HY J e € d A LORAtSH " ® Btstetsils! B ( L fsmiz.
Oetetslsjndz ydzgds L ORtSH' 9. rts Istsets x JjSmyjt
' H YoOfy L tetse tizj dzedetsy PR EzEMIs’ fn' dz ' C s s
HsLotsdzdls! Istsydze "j sy ddksd dBsydde' tdL dg¢

1 jtoj o Oy dzO B' dz h ' fls: ‘dzH j ST kA
Octetsjlsj stesdse' Yyddn Ekdse HdAdY @' & M CEcts
Hsflskzg® o wds todzfld®ydds iy ©sh s * 8 shte

s jtcOdo dzscts OdzOd L k.

[ " sjcOIskztcO:

1. GEOSS 16@vear Implementation Plan: Reference Document // ESA
Publication Divisioni 2005.7 209 p. ISSN 037%566, ISBN 929092986-3.

2. McKee, T.B., N. J. Doesken, and J. Kleist. 1993. Tékationship of
drought frequency and duration to time scales. In Proceedings of the 8th

%http://www.fao.org/giews/earthobservation/country/index.jsp?lang=en&code=UKR#



http://www.fao.org/giews/earthobservation/country/index.jsp?lang=en&code=UKR

245

Conference of Applied Climatology, 422 January 1993, Anaheim, CAmerican
Meteorological Society. pp.17884.

3. Mohamed, A.A.; Sharifi, M.A.; Keulen, H. van. An integed agre
economic and agrecological methodology for land use planning and policy
analysis // Journal of Applied Earth Observation and Geo informa&ier2000.-
87-103 p.

4. Palmer, W.C. Meteorological drought. Washington: U.S. Department of
Commerce, 265.58p. (U.S. Department of Commerce. Research paper, 45).

5. Product Fact Sheet: Combined Drought IndicdtoEurope Version 2
(April. 2013) // Availible at:

http://edajrc.eceuropaeudocumentfactsheetfactsheetcombinedDroughtl

ndicatorpdf .
6. Standardized Precipitation Index User Guide

http://www.wamis.org/agm/pubs/SPI/WMO_1090_EN.pdf

7. Thomas R. Karl The Sensivity of the Palmer Drought Severity Index and
Pal me rlidex toZ their Calibration Coefficients Including Potential
Evapotranspiration / Journal of Applied Meteorology 25(1)86/December 1985.

8. VicenteSerrano S.M., SantiagoBeu er i a, J-Maxemo, 2010A L - p
Multiscalar Drought Index sensitive to global warming: The Standardized
Precipitation Evapotranspiration Index, J. Climate, vol. 23, pp. i16R8, doi:
10.1175/2009JCLI2909.1.

9. Whel an, B. M. , Mc Br atynpeoyt,heA.i B.0O DH
Agriculture Management // Precision Agriculture, Volume 2, Number2R00.-
265279 p.

10.Palmer, W.C. Meteorological drought. Washington: U.S. Department of
Commerce, 196%8p. (U.S. Department of Commerce. Research paper, 45)

11.Standardized Precipitation Index User Guide. World Meteorological
Organization, 2012 // Availible at:

http://www.wamis.org/agm/pubs/SPI/WMO 1090 EN.pdf
12.Gobron, N., Pinty, B., Melin, F., Tab®er, M., Verstraete, M. M.,

Belward, A., Lavergne, T., and Widlowskill.: The state of vegetation in Europe
following the 2003 drought, Int. J. Remote Sens., 26, 2PA30, 2005.

13.Ji, L. and Peters, A.: Assessing vegetation response to drought in the
northern Great Plains using vegetation and drought indices, Remote Sens
Environ., 87, 8598, 2003.

14.Rossi, S. and Niemeyer, S.: Drought Monitoring with estimates of the
Fraction of Absorbed Photosyntheticaligtive Radiation (fAPAR) derived from
MERIS, in: Remote Sensing for Drought: Innovative Monitoring Approaches,



http://edo.jrc.ec.europa.eu/documents/factsheets/factsheet_combinedDroughtIndicator.pdf
http://edo.jrc.ec.europa.eu/documents/factsheets/factsheet_combinedDroughtIndicator.pdf
http://www.wamis.org/agm/pubs/SPI/WMO_1090_EN.pdf
http://www.wamis.org/agm/pubs/SPI/WMO_1090_EN.pdf

246

edited by: Wardlow, B., Anderson, M., and Verdin, J., CRC Pfestor &
Francis, Boca Raton, FL, USA, Bb16, 2012.

15.Kogan, F. N.: Droughts of the late 1980s in the United States as derived
from NOAA polar-orbiting satellite data, Bull. Am. Meteorol. Soc., 76, 6668,
1995.

&
&
7}

6o jHjda OdzOdzdL dzOd B sdzj J tcOMY to
fisd, fsdzzyj dzgdzr = ) §JBshi s dzC
0] dzdzs G 5 L tsdzH o tots o Qsoddfuyj S jtsagasd | 1 tecff o] bzt
fn dzj & dhlstsyddSd fsdzyjddy BOL HC
i CMO Mkesetmlsd L OMEad )} Odkkjted®, fMlsOdH
dded totso Odedets G 5 qdzHd C Ols st © LOMmEZA d
fn

s

S IGN

CoatLWY2Mmlse j dedz’ n te € dz@alz'ls 2z tdn d dz/} de'5jO dz@fdzd
dzZ7 COyHtset dL ¢ 0OLOIsjdzj 2.

FFra=Ir
T-FgE20
FRGI-SIe

Summary The analysis of the most common indices of dryness, obtained with
the help of ground meteorological and remote sensing data, and ways of their
practical application is given. The sources abtaining databases and
interpretation ofPalmer Drought Severity Inde8$tandardized Precipitation Index
Combained Drought Indicator and Agricultural Stress Indexare presented.
Analyze of strengths and weaknesses of each of the indicators are given.
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Summary.

It is considered in the articlpeculiarities of the formation of the national
ecological network. Considering such structural elements of thdogical
network as key and connecting territories, iaiglyzed it's spatial structure. It is
studied the composition of land the part of the structural elements of the national
econet. It is investigated the basic structural and functional propertissdéfined
and measure are taken to reduce the negative impact. It was studied the main
methods and mechanisms of biodiversity conservation. Recommendations for
improving the process of forming the ecological network of Ukraine are developed.
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