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ABSTRACT

An approach for technological management of mineral fertilization in crops based on simulation was presented. The
simulation of the interaction between technical means, agricultural workers, crops, soils and fields was based on step
of the algorithm. It included the following main steps: calculation of the adequate rate of fertilizers depending on soil
reserves and the crop requirements, computing the number of aggregates depending of the duration of work, calculation
ofthe productivity of machines, determination of the optimal duration of work and the number of aggregates depending
on the shift duration. The new approach presented enabled the following: optimization of time for actual use of the
resources, within the boundaries of the agrothechnical terms; precisely simulation of the initial data; specifying the
decision for the concrete conditions; easy accessibility and applicability for a broad range of users.
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PE3IOME

HpC,I[CTaBeH € MoAXoA 3a TEXHOJOI'MYHO YIIPABJICHUEC HA MUHCPAIIHOTO TOPEHE MPU 3EMEACIICKUTC KYJITYPpU 6a3npaH
Ha Bb3IPOU3BEIKIAAHEC. BLBHPOI/IBBe)K,I[aHCTO Ha BSaHMOZ[efICTBHeTO MCIKAY TEXHUYCCKH CPEACTBA, CCIICKOCTOIIAHCKU
pa6OTHI/ILII/I, pacTCHus, NOYBU U IIOJETA € OCHOBAHO Ha CTBIKOB aJI'OPUTHM. Toii BKIIOYBA CJIICAHHUTC OCHOBHH
CTBIIKU: U3YHCIIIBAHC HA 03aTa U HOPMATa Ha TOPEHC B 3aBUCHUMOCT OT 3allaCCHOCTTA Ha IMOYBATa W HYXJIUTC HaA
pacTeHusATa,; MPECMATAHC 6pO$IT Ha arperature B 3aBUCUMOCT OT IMPOABJLKUTCIIHOCTTA Ha pa60Ta; U34YHCJIsIBAHC Ha
MPOU3BOAUTCIIHOCTTA HA arperatuTe; onpeACIsIHC Ha OIITUMAJIHATA NPOABIDKATCIHOCT HA pa60Ta u 6p0$IT arperaru B
3aBUCHUMOCT OT CMEHHAaTa NpPOABJDKUTCIIHOCT.

PaBpa6OTCHI/I$[T HOB IIOAXOJ 3a TECXHOJIOTMYHO YIIPABJICHHUC Ha MHHCPAJIHOTO TOPCHC IIPHU 3C€MCEACICKUTE KYJITYpHU
MO3BOJIsIBA: OIITUMU3UPAHC HA CPOKOBCTC 3a q)aKTPI‘IeCKO H3II0JI3BAHC Ha PECYPCUTC B PAMKHUTC Ha arpOTCXHUYCCKUA
CPOK; IPCHIMU3HO BB3IIPOU3BEIKAAHC HA HAYAJTHUTC JaHHW; YTOUYHABAHC Ha PCIICHUCTO 3a KOHKPETHUTC YCIIOBU; JICCHA
JOCTBITHOCT U MPHUIIOXKUMOCT 3a IIUPOK KPbI' OT HOTpe6I/IT€HI/I.

KntouoBu aymu: noaxon, Bb3Npon3BekaaHe, MUHEPAnHO TOPeHe, TEXHOMOMMYHO YrpaBreHue
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DETAILED ABSTRACT

The intensive application of mineral fertilizers in
agriculture in order to obtain maximum yield and
profit of unit area, resulted in permanent negative
impact on the environment and human health.
Therefore, alternative concepts for fertilization are
needed, based on scientific results and approaches
by taking into account a great number of factors to
be tried.

The choice of a correct approach and optimisation
of processes in fertilization of crops a precondition
for high incomes and low expenditures.

Decision of such a problem needs reliable
information, obtained in result of continuous and
difficult observations over real agricultural objects.
Combination of soil and meteorological conditions,
yield, areas, fertilizers, prices, techniques and labor
resource leads to impossibility the necessary data
for management of the process to be collected, It
was valid especially for new conditions - new
techniques, new varieties, new fertilizers, new
meteorological conditions.

Simulation was a possible way for solution of the
problem. It included modelling of a part of the
information on the basis of a part of the experimental
results, on the basis of the absolute time for work of
technical means.

The opportunity for formation of a model of similar
systems in preparing of technological decisions
for several crops dependent on the production and
economical situation are presented in our paper.
Fertilization process of different crops, grown at the
experimental station of the Institute Agriculture and
Seed Science “Obraztsov Chiflik”, Rousse - wheat,
maize, barley, winter oilseed rape, was chosen as an
object of simulation.

The simulation of interaction between technical
means, agricultural workers, plants, soils and fields
was based on step algorithm. The basic indices are
calculated Excel in separate work sheets. Every
working sheet contained formulas for computing of
a respective part of the algorithm inclusive initial,
intermediate (making easier the final decision), final
(giving the point of the decision) data.

The first working sheet contains a basis of initial data,
necessary for the calculation of the main indices of
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the processes (quantity, mineral fertilizers necessary
for breeding of the crops, quantity, mineral fertilizers
in the soil, percentage of assimilation of the plants,
type and brand of machines and aggregates for the
respective operation, working team, price of the
machines and aggregates, normative annual work
load in shifts, part for current repairs and upkeep in
norms, etc.).

The second working sheet contains a table for
insertion of intermediate data in simulation of the
processes (continuance of the work in the limits
of the agrotechnical terms, probability for work,
continuance of the shift, quantity of the work done,
price of the consumatives, price of the main and
additional production, etc.).

The third working sheet contains some results from
the simulation of the process, as: the necessary
number of aggregates for this volume of work, the
remainder of the work, expenses for the respective
aggregates. On the basis of these results the
respective decision is made.

On the basis of simulation of the work of machineries
(IFA W50 and Tornado) fertilizing in arable land of
50 ha graphical dependencies, showing the influence
of work duration (number working days, for
8,12,16 hours working day) and the size of the land,
cultivated, divided by the number of aggregates,
were obtained.

It was found that the number of aggregates working
between 1-7 days was from 12 to 1 in dependence
of the working hours during one day and night (24
h). The number of aggregates was reduced with
50 % during of 16 hours working day. The optimal
duration and number of aggregates for working day
of 8, 12, 16 hour was found.

The approach presented enabled the following:
optimization of time for actual use of the resources,
within of the agrothechnical terms; precisely
simulation of the initial data; specifying the decision
for the certain conditions; easy accessibility and
applicability for a broad range of users.

BbBEOEHUE

MHTEH3UBHOTO U3I0J3BaHE HAa MUHEpAJIHU TOPOBE B
3eMEAEIMETO C 1l I0Jy4aBaHETO Ha MaKCUMAallHU
Jo0uBM M meyanda OT eIUHHULA IUIOMI, JAOBEAE M0
TpallHO OTPULIATEIHO BB3JEHCTBUE BBPXY OKOJHATA

Journal of Central European Agriculture Vol 9 (2008) No 1



AN APPROACH FOR TECHNOLOGICAL MANAGEMENT OF MINERAL FERTILIZATION OF CROPS

16
14
12
10

Bpoi1 arperam

o N A~ O

1.2 3 4 5 6 7 8 9 10 11 12 13 14 15

MpoabmkuTenHocT Ha paGoTa, AHU

—=— MNpogbmkutenHocT Ha paboTa, AHN —e— Bpon arperam
-~ OcTtatbk OT pabotata, %

®ur. 1. 3aBUCHMOCT MEX Iy Opos Ha arperaTuTe, OCTaThKBT OT padoTaTa M MPOABIDKUTETHOCTTA HA paboTara
Dependence between number of aggregates, unfinished work and duration of work

14

12

10

Bpoi
o N M O 0

0 1 2 3 4 5 6 7

o)

MpoabmkuTeIHOCT Ha pa6oTa, AHU

—&— 8 yacoB paGoTeH aeH —m— 12 yacoB paboTeH aeH 16 yacoB paboTeH aeH

®ur.2. 3aBUCUMOCT MKy Opost Ha arperaTuTe i MPOIbKUTETHOCTTa Ha paboTa
Dependence between number of aggregates and duration of work

J. Cent. Eur. Agric. (2008) 9:1, 163-170 149



ATANAS Atanasov, VESELIN Dochev

cpela W 37paBeTO Ha xopara. ToBa Hajiara ThPCCHETO
Ha aJTCPHATHBHU KOHIICHIIMUA HA TOPEHE, OCHOBAHU Ha
HAy4HO pa3pabOTeHH MOIXOAH U METOIU C OTYUTAHETO HA
royisiM Opoii (pakTopu (TU(epeHIUAIS Ha TOPEHETO).
JudepeHnuanusita Ha TOPEHETO, € CTPOro CrenupuIHa
3a BCSKO €IHO CTOIMAHCTBO W IOJIC, MPU W3IOJI3BaHE Ha
TOJISIM TI0 00eM WH(pOpMAITHsI.

[IpaBUIHOTO ONTHMU3UpPAaHE HA MPOIECUTE TPHU
MUHCPAITHOTO TOPEHE Ha 3EMEICIICKATE KYITypH €
MPEIIOCTaBKa 3a TOOPH JOXOAH ¥ HUCKU Pa3XOJIH.
Pemrennero Ha TakpB mpoOleM €  TpPyIeH U
MPOIBIDKUTENICH Tporiec. [IbpBo, HyXKHa € JOoCTaTbhbuHA
nmocroBepHa wHpopMarusa. OOMKHOBEHO TS € pe3yirar
HAa TPOABIDKUTETHH ¥ TPYIOSMKH  HAOIIOICHUS.
Heobxonumo e 1a Ob1aT U3CIIeIBAHU MHOTO OT PEaTHUTE
CEJICKOCTOIIAHCKU OOCKTH KaTo ChUCTAHUS Ha Pa3IMYHH
ITOYBY, PACTCHHUS, TUIONIH, JOOWB, CPOKOBE Ha TOPEHE,
TeXHUKa W T.H. Bropo, TpsOBa nma ObIe ch3maneH
MTOJXOASI MOJENl Ha cHucTemara. B Hero TpsOBa na
ca TIPENCTaBCHW HAW-CHIICCTBCHUTE CBOMCTBA Ha
O0OCKTHTE, T. €. CTPYKTypH, CIEMEHTH, 3aBHCHMOCTH,
B3aMMOJICHCTBYs, HAaUYWH Ha (PYHKIMOHUpPAHE U T.H.
OcBeH ToBa paborara Ha cHcTeMara He TpsSOBa ma ce
0a3mpa Ha Joma MpakTHKa (HemoOpa opraHM3amus Ha
pabota), 3amoTo Ta3u WH(pOpPMANHUSA IIIE € OCHOBHATa
3a MPOTHO3HWpAHE W ONTUMU3AIW. Tpero ¢ B3eMaHEeTO
Ha peIleHWe, MMEHHO, MPEIBAPUTECIHOTO peIlaBaHe U
00HOBsIBaHETO MYy. UeCTO TpEIIKHTE HAMEPCHH TOTraBa
ca noOpa OcCHOBa 3a JONBIHHUTCIHHA W3MEPBaHUS,
W3CcIeMBaHUS W T.H. B JBeTe NpeaumHd Qa3um. Tosa
TO3BOJISIBA ITOCTEIICHHO JIa CE HAIIPaBST MOBEYE U3TOIHU
3a cucTeMara moJoOpCHHS.

W3mexry MeTomuTe 3a pelraBaHe Ha TaKWBa MPOOIeMU
[0 IIUPOKO PA3MPOCTPAaHEHU ca TEe3W OCHOBAHM Ha
BB3IPOU3BEXKIAHETO [2].

CepiiecTByBaT MHOTO MOICNH 3a TIPWIOKCHHE Ha
BB3MPOM3BSKIAHETO IPH CBBP3aHH TPAHCIIOPTHO-
npubupamm nponecu [3], [7], npu Topene [6], mpwu
MPOTHO3UpaHe Ha JTIOOWBH [8] 1 T.H.

HeroBure mpeamMcTBa ca, 4e MO-JIECHO MOXE Ja ce
paboTH C TOBEJCHWETO HAa CHCTEMaTa, HE3aBUCHMO
OT BpEMETO; JISCHO € 3a CXBallaHe W pa3dmpaHe OT
YOPaBISIBALINTE PEATHUTE CHCTEMH, MOXKE [1a TIOJI3Ba
BCSKAaKBH CTATUCTHUYCCKH pa3NpeAeICHNs U T.H.

He Tpsi6Ba 1a ce nmpeHeOpersa v IMaBHUAT MYy HEJTIOCTAThK
— TPYOHOCTUTE TPH HAMHPAHETO Ha ONTHMAIHU
peTICHHS.

OcurypsiBaHeTO Ha BHUCOKa €(DEKTHMBHOCT Ha TOPEHETO,
rapaHTHPAIN OTAa3BAaHETO Ha OKOJHATA CPeNa, BHCOKHU
JOOMBH M TPUEMIIMBU Pa3XxoAW € BB3MOXKHO CaMoO Ha
OCHOBAaTa Ha Pa3paboOTBaHETO HA MOJEIH ¥ KOMITIOTHPHH
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IIpOrpamMH 3a NMPOBepKa U TEXHOJIOIMYHO YNpaBiIeHUE Ha
mporeca.

ViMaMHOroycCrenHu mpuMepr3au3ros3BaHe Hapa3InuyHH
untepakTiBEn WINDOWS 6a3upanu HHCTpYMEHTH 3a
IpecMATaHe Ha TOPEHETO NpHU Pa3IUYHHU 3eMEACTICKU
kyntypu [4], [5]. 3a chxkaneHue U3noa3BaHuTe MPOAYKTH
HEe ca OOUIONPHIOKHUMH T€ pasmiexiaar u obolmaBar
caMo arpo-MKOHOMHuecKka MHpopMmanus. 3a eGeKTHBHO
W aJieKBaTHO pEIleHHE € HeoOXoAMMO HH(pOpMalusiTa
Ja € TrpynupaHa Ha TEXHOJIOTHMYHA, TEXHUYECKa W
HMKOHOMUYECKA.

BB3MOKHO penieHne € pa3padOTBaHETO HA MPOTPAMHH
MIPOIYKTH B BUJ] HA CJICKTPOHHU TAOJHIIH, TO3BOJISBAIIN
OIITHMHU3UPAHE HA CPOKOBETE 32 (PaKTUUECKO U3IIO0JI3BAHE
Ha PECYpPCHTC B PAMKHUTE HAa arpOTEXHUYECKHS CPOK,
MEXKJIUHCH M KPaCH KOHTPOJI Ha YHCIIOBH TAHHH, ITOJI3BAHE
HA IMOCTOSIHHU ¥ IPOMCHJIMBH JIaHHMU, JICCHA TOCTHITHOCT
Y TIPWIOKUMOCT 32 IIUPOK KPBT' OT TOTPEOUTEIH.
[TomoOHO penreHue € pa3padOTBaHETO HA TEXHOJIOTUYHH
KapTH aBTOMaTU3UPaHHU C eJIEKTPOHHH Talmumw [1].

B Tasm cratms me Obxe mpencTaBeHa BB3MOXKHOCTTA
3a CB3AaBaHETO HAa MOJCNT Ha IOJOOHH CHCTEMH,
MTO3BOJISIBAI] M3TOTBSIHETO HA TEXHOJOTHYHU PEIICHUS
[IPU MUHEPATHOTO TOPEHE Ha OTACITHUTE BUIOBE KYJITypH
B 3aBHUCHMOCT OT IIPOM3BOACTBEHATA U NKOHOMHUYECcKaTa
CUTYyaLusl.

MATEPUAN N METO[

3a OCTHUraHeTO Ha TEXHOJIOTHYHO U  BPEMEBO
ChIVIACYBaHE Ha MPOLIECUTE IPU MHUHEPAIHOTO TOPEHE Ha
3eMEJICJICKUTE KYITYPH BB3HHKBA HEOOXOAMMOCTTA OT
TEXHOJIOTUYHOTO UM YIIpaBJICHHUE.

3a o00exT Ha BB3MPOM3BEXKAAHE € u30paH peayeH
[IPOLIEC Ha TOPEHE Ha Pa3JIMuHH 3eMEJENICKH KYJITYypH
OTINISKAAaHU B 3eMiniieTo Ha MHcTuTyTa no 3emenenue
u Cemesnanue ,,00pasuoB Yuduuk”- Pyce. Tosa ca
MIIEHUIA, HapeBulla, €4EMUK, panuua u ap.

BakHa CThIIKA TPH BB3IPOU3BEKAAHETO € J]a CE OTUETE U
BJIMAHUETO HA HAKOU NPUPOAHNU, NKOHOMUYCCKHU U APYT'U
(baxropu.

OcBeH mnpeoOnaaBamyre MPUPOIHH (AKTOPH, Karo
MOYBEH THII, 3aMaCeHOCT W T.H. BBPXY MPOLECHT Ha
TOpPEHEe OKa3BaT BIMSHAE M MHOTO Jpyru (akropwu,
Karo: J00MB, IleHa Ha ropuBaTa, lleHa Ha TOPOBETE,
LIeHa Ha MpOAYKLUsTa, TOJEeMUHA Ha IUIoITa, Opoi
W TPOM3BOAMTEIHOCT Ha EJIEMEHTUTE Ha CHCTEeMara,
TEXHOJIOTHSI M OpraHu3alusi Ha TOPEHETO, CPOKOBE, W
T.H. CBbIIO Taka, HIKOM MalIMHU MOTaT Jia UMaT JABOMHO
usnoizBaHe. Hanpumep aBromMoOminTe Morar jaa Obaat
M3IOJI3BaHH KaTO TPAHCIIOPTHH CPEACTBA U KaTo pabOTHH
arperarm.
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CJloKHHSL XapakTep Ha BPB3KHTE IPEIIoyiara CI0XKHO
BB3MPOU3BEKIAHE U ONTUMH3ALIHUSL.

[IpecmsiTaHeTo Ha OCHOBHUTE TOKA3aTENN € U3BBPIICHO
Ha nporpama EXCEL B oTmenan pabOTHU JIUCTH.
[IbpBusT paboTeH JUCT ChAbpKA 0a3a OT JaHHH
HEOOXOAMMHU 3a TIPECMsTaHEe Ha OCHOBHUTE ITOKa3aTelH
Ha mporeca (KOJMYeCTBO, MUHEPAJIeH TOp HEOOXOIUM
3a OTIIEKAaHEe Ha KyJITypara, KOJIMYeCTBO, HAMHUPAIIO
ce B I0YBara, MPOLEHTHT HAa AKTHMBHOTO BEIIECTBO B
MHUHEPAJIHUS TOP, IPOLEHTHT Ha YCBOSIBAHE HA aKTUBHOTO
BEIIIECTBO OT PACTEHUATA U T.H.).

Bropusit paboTeH JUCT chabpika TabIUIa 32 BbBEKIAaHE

J. Cent. Eur. Agric. (2008) 9:1, 163-170

Ha JTJaHHH TIPH BB3IPOU3BEIKIAHETO HA TIPOIIeca.

Kakto MHOTO OT TpomecuTe B 3EeMENENHETO Taka M
MUHEpPATHOTO TOPEHE C€ OTINYaBa C OTPaHUYCHHE
HAa MaTepHAIIHUTE PECypCH W CIOKHO ChUYCTaHHE
Ha OTICITHHUTE OOEKTH, KOETO MpEAIoiara TAXHOTO
ONTHUMAJHO  yIpaBieHHWe. BaxHa CcThIOKa MpH
TEXHOJIOTHYHOTO YIIPAaBJICHUE Ha MITHEPAITHOTO TOPEHE €
Jla c€ HaMEpH ONTHMAHaTa MpoxbLkuTenHocT T, Ha
pabora.

OcobeHocT npu paboTa Ha aNroOpuThbMa € 4e TOPaau
CIIOKHUAT XapakTep Ha BPB3KUTE MEXKAY yacoBara
npousBoauTenHocTTa W, TNPOABLIKUTENHOCTTAa Ha
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pabora B cmsHara W, koepuuueHT Ha cmeHHocT K
obpaboTtBaemara ruiomr D, 6post Ha arperarute N, 1ieHaTa
Hanponaykra C, nenara Ha toposete C, leHa Ha TOpUBATa
C, ¥ T. H., OT CpPOKOBETE Ha paboTa HE MO3BOJIABA /1A CE
HaMEpu oNTUMaJIHATa MPOAB/LKUTCIHOCT TOR B CJHa
CTBIIKA.

1

3aroBa ce mpmwiara UTepaluoHeH mnoaxoxa. Hauamnoro
pewenue 3a T, - ce nojy4asa pu KakBHU J1a € CTONHOCTH
HaW,N,C,C, uT H., HAIPUMED CPE/IHU UITH OTYETHH 32
MuHau nepuoji. HoBute cTOMHOCTH Ha CHIINTE BETUUUHU
Ce YyTOUHSBAT NpH HavanHoto pewenne 3a T, . OTHOBO
ce omnpeziensl ONTUMAaIHAaTa MPOABIKUTENTHOCT. 3a Hes ce
YTOUHSIBAT OIlE MO-HOBU CTOMHOCTH Ha apryMEHTHTE.
W3uncnenusara NpoabiKaBar, JIOKATO Ppe3yiITaTHTE 3a
T, B IBE MOCIIE/IOBATEIIHYE UTEPAIMHI HE CE pa3in4aBar
cpuiecTBeHo. [lponechT mnopaau ¢usMyYeckata CH
CBIIHOCT € OBP30 CXOAIL.

OcHOBHATa HacoKa 3a HAMalsIBAaHETO HA HYXHUTC
pecypcH ocTaBa yIbbKaBaHEe Ha POIBIDKUTCITHOCTTA Ha
pabora. KakBu ca Bb3MOKHOCTHTE?

IloBumapane Ha W, IpH OCUTYpsBaHE Ha IOAXOIAIIM
M0 pa3Mep IUIONH B CHOTBETCTBUE C TEXHHKaTa (T. H.
MOJYIT 32 TEXHHUKATA).

Vabmwkasane Ha K . W . Enna Bb3MOJKHOCT 32 TOBA MMa,
aKo C€ M3IOJI3Ba JIOKPall BPEMETO B ICHOHOIIHETO.
Ilpomsenenmero K, . W  jmaBa  daxruueckara
MPOIBIDKUTETHOCT Ha paboTa B JCHOHOIIHUETO.
OOWKHOBCHO TA C€ OIpeneNs OT TEXHOJIOTHIHUTE
M3WUCKBAaHUS Ha paboTara C OTIe] KEJTaHOTO Ka9eCTBO.
[Ipou3BOOUTETHOCTTa HA arperaruTe, ako Ce€ CIIa3BaT
arpOTEXHUYECKUTE M3WUCKBAHWMS HE MOXE CBHIICCTBEHO
Jla ce yBenmmuaBa. MabK pe3epB ce KpHe B HaMallsiBaHE
Ha TIPECTOWTE IOPAAX JIOUMIO CBINIACYBaHE W IPYTH
OpTaHU3AIOHHH TPHINHH.

Tpetuar paGoTeH JHUCT CHIBPKA HIKOM PE3YITaTH OT
BB3MPOM3BEKIAHETO HA MpOIeca, Karo: HEeOoOXOIUMUS
Opoit arperatm 3a TO3M OoOem paboTa, ocTaTbka OT
paborara, obema Ha CBBpIIeHaTa padOTa, Pa3XOIAWTE
3a CHOTBETHHS arperar, Jo3ara M HOpMara Ha TOPEHE,
CYyMapHHUTE Pa3XOAX M IIPUXO/IH 3a IJIOMIA C HaTPyTIBaHe.
Ha Gaszara Ha Te3m pe3ydaTaTH ce B3eMa CHOTBETHOTO
pereHue.

Crnen HaMUpPaHETO HA ONTHMATHO PEIICHHE CHbOTBETCTBHE
C TIONyYEHHUTE pPE3yATaTH € HyKHO 1Ja ce 00O0CHOBAT
BB3MOKHOCTHTE OT TIPAKTHYECKO TPIJIOKEHHE Ha
ITOJIXO0/1a IT0 TTIPOBEPKATa U yIIPaBICHUETO HA MUHEPATHOTO
TOpEHE.

IIpu mpoBepkara e HeoOXOAMMO Ja ce€ OTTOBOPH Ha
BBIIPOCHTE KakK, KOra, ¢ KaKBO M KOHl IIe OCBHIECTBIBA
KOHTpOJIA.

Bb3MokHO € mgaHHWTE Jna Obgar o0OpaboTeHH Ha
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crorBeTHara nporpama EXCEL wunu apyr moaxomsi
[IPOrpaMeH MPOYKT, KOMTO Jla IOKa3Ba Bb3MOXKHH CXEMH
3a ynpasJeHHe Ha Ipoleca ¢ n300p Ha ONTHMaHaTa OT
TSIX 32 KOHKPETHATa CUTYaIIHsI.

Konko yecTo 11a ce mpaBu IpoBepKara e BbIIPOC, Ha KOHTO
TPY/AHO MOXe J1a ce e ooy orroop. TpsiOBa na ce nma
NIpe/IBU KOHKpETHATa CUTyalusl, Jallki CTOIAaHCTBOTO
pasmosiara ¢ HEOOXOAMMHTE pPECypcH 3a IOCTOSHHO
WJIN TIEPUONYHO M3BBPIIBaHE HA KOHTPOI HA Ipoleca.
PerieHneTo e OTJeHO 3a BCSIKO CTOTIAHCTBO.
[IpoBepkata 3a OCBHIIECTBSIBAHETO Ha Tpoleca ¢
BBH3MOJKHO J1a CTaBa OT CaMust (pepMep HIIH OT CTICIIHATHO
00yueH padOTHHUK (CITy’KHTEN) TaM, KBbJIETO CE TOBAPH
MHUHEpAJHUSI TOp WIM Ha caMoTO mone. PaGOTHHKBT
BBbBEX/Ia KOHKPETHH JIaHHU B KOMITIOTHPA, MOAEIHPALLL
npoueca. [lomyuennTe JaHHY ce MO3Bar 3a ogo0psiBaHe
Ha yCTOWYMBOCTTA Ha TOPOBHACSIIHS ITIPOIIEC.

BaxHa crTbpIKa ciel mpoBepKara 3a ChbOTBETCTBHETO Ha
pasueTuTe e ynpaBJIeHHE 3a aJanTHpaHe Ha padoTara Ha
TOPOBHACSIINS KOMIUIEKC KbM KOHKPETHH W3MEHCHHS,
aKo € HeoOXOIMMO.

PE3YNTATU U OBCBHXXOAHE

Ha 6a3ara Ha BB3MpOM3BEXKIaHE padoTaTa Ha TOPOPA3II
pBhCKBaIara texauka (Mda W50 c arperar
TopHamo) Osxa monydeHH TpadUIHU 3aBUCUMOCTH,
MTOKA3BaIli BIMSHUETO HA MPOIBIDKUTEIHOCTTa Ha
paboTta 1 pazmepa Ha 0OpaboTBaeMara oI BPXy Opost
Ha u3MoN3BanuTe arperatu ¢wur.l., ¢pur.2., pur.3.
[Tokazanara Ha dur. 1. 3aBUCUMOCT € 3a 0OpaboTBaeMa
momr 500 mexapa u 12 gacoB paboten jaeH. [TocoueHo
€ M3MEHEHHETO Ha OpOsi Ha arperaruTe Clie]l 3aro4YBaHe
Ha pabora. YCTaHOBEHO €, Y€ ONTHUMAIHU CTOMHOCTH Ce
nocturat npu O niau OJM3Ka 10 HyJia OCTaThK OT paboTara
3a 3 pabotHu nHU W 4 arperata, 3a 7 paOOTHU IHU 2
arperara, 3a 15 paboruu auu | arperar. Bzemaneto Ha
KOHKPETHO pPEIICHHE 32 MPObKUTEITHOCTTA Ha paboTa
1€ 3aBUCH, KaKTO OT arpOTEXHUYCCKUTEC N3UCKBAHUA 3a
CPOYHO U3ITBJIHEHHE Ha OTepalUsITa Taka U OT pecypea ¢
KOWTO pasroiara BCSKO CTOMAHCTBO.

[lpu w3uucnsiBaHe Ha Oposi Ha arperature
MIPOJBIDKUTENIHOCTTA Ha paborara npu 8, 12, 16 yaca 3a
CMsIHA € TIOJIyYeH pe3yliTara okasaH Ha Qur. 2.
VYeraHoBH ce ue OposIT Ha arperaTure pu padoTa Mex Ly
1—7 nuu e ot 12 10 1 3aBUCUMOCT OT YacOBETE HA paboTa
B JICHOHOIIKETO. bpost Ha arperarute HamainsBa ¢ 50 %
ripu 16 yacoB paboTeH JieH. YBeIn4aBaHeTo Ha CMEHHATa
MIPOJBKUTEIIHOCT MAaKCHMAITHO MOXe J1a Obae 12 daca
CIiope]l TPYA0BOTO 3aKOHOAaTesIcTBO B bbirapus. [loBeue
oT 8 yaca € Bb3MOXKHO Jia ce paboTH, ako paborara He
€ TeXKa U KJIMMaTa 1o3BoiisiBa. KOHKpeTHO pelieHue B
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Bb3MOXKHO TPU CIIA3BAaHE TCXHOJIOTHYHUTEC U3UCKBAHHS
Ha padoTara C OIJIe] JKEJIAHOTO KayecTBO Oe3 ma ce
HapyIlIaBa TPYIOBOTO 3aKOHOJATEIICTBO.

[Mono6Hu pe3ynTaru ca MONTy4eHH MPH ONPEIeIsHE Opost
Ha arperaTtute B 3aBUCHMOCT OT 00paboTBaeMara IUION]
nipu 1 paboteH jeH nokazanu Ha ¢ur. 3.

OcurypsiBaHeTO Ha TOAXOMSAIIM IO pa3Mep IUIOMIHA B
CHOTBETCTBUC C TEXHHKATA, IO-JI00POTO ChINIACYBaHE
MEX]y pa3HOpOJHATA TCXHHKA, pabOTeIa CHHXPOHHO B
€/IMH U ChII[ MPOIIEC € CTHO OT BH3MOKHUTE YIIPABICHCKH
peIICHUSL.

Pesynarature OT BB3MPOM3BEKIAHETO HA CIOKHOTO
ChUCTAaHWE HA BPB3KUTEC MEKAY MPOABIDKUTCIHOCTTA
Ha pabora, Opos Ha arperaTure ¥ CMCHHAaTa
MPOIBIDKUTETHOCT C IIeT HaMUpaHe HAa ONTHMATHO
pelIeHue e mokazaHa Ha Gur.4.

[onyuyennte Ha Qur4. pesynaratu ca 3a oOpaboTBaeMa
oy ot 500 nekapa. YBenuvyaBaHETO Ha CMEHHaTa
MPOIBIDKUTEITHOCT OT 8 0 16 9aca BoAM 10 HaMaJIsIBaHE
MPOIBIDKUTETHOCTTa Ha pabota ¢ 2 AHH U Opos Ha
arperatute ¢ eauH. CHOTBETHO ONTHMAIHHUS Opoi
arperard 3a 8 4acoB paOOTeH JieH € 4 MpHu ONTHMalHa
MpOIBIDKUTETHOCT 5 mHU 1 0 % ocTaThK OT paboTara.
VBenuaBaHETO Ha MPOABKUTEIHOCTTA Ha paboTa mpH
4 Opost arperatu 3a § 4acoB paOOTCH JIcH IIIe TOBEC 10
MIPECTOH OPaIi HEHATOBaPBAaHE HAa TEXHUKATa Bh3MOKHO
pelIeHre e HamallsiBaHe Oposi Ha arperarute. BzemaneTo
Ha TPAaBWIHOTO YIIPABICHCKO PEIICHHUE IIe 3aBUCH OT
VIPABICHCKATE yMEHUS Ha OIEPaTOPBT YIPaBIISBAI]
nporeca.

3AKNKOYEHUE

VI3KITIOYNTETHOTO ~ pa3HoOOpasWe  Ha  MOYBCHO-
KJIIMMaTUYHUTE YCIOBHS, JOOUBH, TUIOIIH, TOPOBE, IICHH,
TEXHHKA W TPYIOB PECYPC BOAM IO HEBB3MOKHOCT Ja
ce cbOepar HEOOXOAMMHUTE JaHHW 3a YIIpaBICHHE Ha
mporieca. ToBa BaKH OIIle MOBEYE 32 HOBU YCIIOBHSI — HOBA
TCXHUKA, HOBHU COPTOBE, HOBHU TOPOBE, HOBU KIIMMAaTUYHHU
YCIIOBHSI.

Bp3MokeH W3X04 3a peliaBaHe Ha 3ajadara ¢
BB3MPOU3BEKIAHETO. BKITIOYBAIO MOMCTHpaHe Ha
9gacT oT uHpopManusaTa Ha 6a3a 9acT OT PE3yNTATHTE
OT EKCIICPUMEHTA, Ha 0a3a YUCTOTO BpeMe 3a paboTa Ha
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TEXHUYECKUTE CPEJICTBA.
[ToaxonbT3aTEXHOIOTUYHO yITPABICHHE HA MUHEPAJTHOTO
TOPEHE TIpU  3EMEJCICKHTE KYITYpH I103BOJISIBA:
OIITHMHU3UPAHE HA CPOKOBETE 32 (haKTUUECKO U3II0JI3BAHE
Ha pEeCypcHTe B PaMKHTE Ha arpoTEXHUYECKHUS CPOK;
MIPELHU3HO BB3NPOU3BEKAAHE HA HAYAIHUTE JIAHHHU;
YTOYHSIBAaHE HA PELICHUETO 32 KOHKPETHUTE YCIIOBUS;
JIECHA JIOCTBITHOCT U NPHIIOKUMOCT 33 HIMPOK KPBI' OT
MOTPEOUTENH.
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