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METHODOLOGICAL APPROACHES TO SIMULATING AND FORMING
TECHNOLOGICAL INNOVATIONS IN PLANT PRODUCTION

Timchuk V.M.
Plant Production Institute nd. a V.Ya. Yuryev of NAAS

Technological innovation is a strategic tool for ensuring competitive production as part of
the innovative-investment process. At the same time the domestic agribusiness is still in a
transitional phase from agriculture to agribusiness, which does not allow full realization of the
leading role of technology, on the one hand, and provision of a necessary level of compensation
capacity and stability of production on the other hand. Today methodology and practical
formation of agricultural technologies in plant production need new approaches and solutions.
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Study Methods. The studies were conducted according to the tasks of NAAS Programs
46, 47 (2006-2010) and 41 (2011-2014) at the main institution of the Center for Science Provision
of Agribusiness in the Kharkiv region - Plant Production Institute nd. a V.Ya. Yuryev of NAAS.
The study subject was technological innovations in plant production. Developing working models
we had regard to positions of the organization, structural and hierarchical system generation,
formalization and systematic approach based on cross-cutting coordination.

Study Results. Currently, effective implementation of the whole block of competitive
advantages is of strategic importance for Ukrainian plant production. One of the main vectors in
this direction is gradual transition from outdated and inefficient technologies (in fact, separate
innovative elements on the basis of rather conservative technologies) and reaching the level of
standardized raw materials that are integrated into other industries.

In recent years, Ukrainian agribusiness took to a leading position in the world in maize,
wheat and sunflower export. To maintain this dynamics in future and increase production and
export, the most complete realization of genetic potential of productivity (RGPP) and of stability
of production and processing through transfer of integral technologies based on new
organizational principles is extremely important.

The investigation of 9 model field cultures in the Kharkiv region shows that maize, winter
wheat and winter rye (fragmentary) have the highest average many-year yields in the grain
complex (3.0 t / ha). Adhering to the declared and intended yields of 5.0 t / ha, at present only
maize can be regarded as a feasible and attractive transfer object within the confines of current
technologies (see Fig. 1).

In this respect the importance of positive impact of technological and scientific provision,
on the one hand and increasing of the export and investment potential on the other, are discernible
above all. Today in the world agricultural production, 40-50 technologies are actively applied;
they are owned by economically powerful innovative companies. At the same time in the domes-
tic agribusiness, leading positions in this block belong to the system of technological support of
different agricultural industries and, in the first place, to plant production.

A battery of technological operations directed to the achievement of appropriate qualita-
tive and quantitative indices can be regarded as one of the most informative characteristics of ex-
isting technologies. If we analyze the number of technology elements as exemplified by the 3 ma-
jor winter crops (winter wheat, winter rye and winter triticale), we can trace corresponding pat-
terns and differences (Table 1).
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Fig.1. Analysis of the yield dynamics of the major field crops in the Kharkiv region and fea-
sibility of their defining as transfer objects, 1999-2013, t/ha

The summarized average values of technological operation numbers in winter crop technol-
ogies were as follows: with high resource support — 22; with sufficient resource support — 31; with
satisfactory resource support — 27; and with low resource support - 22. The average values for
winter crops at different levels of resource support amounted to 26 technological operations per 1
agrotechnology. This means that agrotechnologies with the number of technological operations up
to 30 inclusive can be considered with sufficient tenability.

Table 1. Analysis of the number of technological operations in cultivation technologies of winter
crops on different levels of resource support (model object)

Level of resource Technological
Culture Predecessor :
support operations, pcs.
High 25
. Sufficient 35
Winter wheat Pulses Satisfactory 29
Low 22
High 22
. Sufficient 30
Winter rye Pea Satisfactory 25
Low 24
High 19
. . Sufficient 28
Winter triticale Pulses Satisfactory 58
Low 21
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The number of technological operations during production of standardized raw materials is
strictly regulated and quality-oriented, while upon shortage of resource support in ordinary tech-
nologies the most essential elements focused on reduction in costs only remain. It is from this
point of view in the transfer system of integral technologies, it is necessary to achieve compliance
with the principles of cross-cutting coordination and close connection among all elements.

If we take a module-forming component, a triplet (triangular pyramid), as the basis, we can
review and analyze relationships between 4 elements, each of which has a direct connection to
another (see Fig. 2).

Isolation of 3 structure-forming blocks in a technology (vertically): innovativeness, com-
pensation capacity and competitive advantages within the basic module as well as integration,
motivation and economy within the working module allows starting logistics approaches to group-
ing modules together and achieving the highest possible level of mutual relationships.
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Fig. 2 Logistics of technology formation according to the module principle

The model grouping 6 triplets in one semimodule and associating two semimodules in a
basic one looks the most feasible (see Fig. 3). In this case, sides of individual triplets take into
account corresponding regression coefficients between technology elements. Within one basic
module (block) on the basis of cross-cutting coordination, 9 elements are joined, 3 of which are
structure-forming, including 1 determining element that determines the orientation of a technolo-
gy (in the center). 6 working elements of a technology (along the perimeter) can be variables, de-
pending on objectives and available resources (see Fig. 4).
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Fig.3. Formation of technological semimodules and modules from separate triplets

Technology is built from independent blocks (modules) and
consistent and inter-block coordinated through 3 technology
elements, 1 of whichis structure-forming

. < . Block approach allows quick changing (upgrading) a
, technology, depending on implementation conditions,

objectives and resource support levels
Implementation of cross-cutting coordination principles is performed on the triplet level (each of 4
elements is consistent with another); on the block (module) level adjacent triplets are consistent
withone another through 3 technology elements, one of whichis structure-forming

Fig. 4. Evaluation of the block (modular) formation system of an integrated technology based on
cross-cutting coordination

Considering possible options for technology formation via modular principle based on
cross-cutting coordination indicates that the maximum feasible level equals to 30 technological
operations (see Fig. 5). This almost coincides with real data of existing technologies for 3 winter
crops (Table 1). Further increase in the number of technological elements within a modular prin-
ciple-based technology will be strongly associated with an enhancement in commutative elements
and combinatorics complexity with the central basic module. At the same time for certain special-
ized technologies there is also a possibility of introducing additional modules, depending on the
provision of a proper level of standardized raw materials.

Using the modular formation principles of technologies in plant production is a part of the

transfer system of adapted technologies and launch mechanisms of scientific support commercial-
ization.

323



*  The 1" module~ 9 elements

° *
.+
@
0 2 ® 2modules— 9+9-3=15 elements
o
o . * o °
B °
e ® e 0 e °
° ) ® 3 modules~- 15+9-3=21 elements
@ e °
ot i TN
o ® ®
.
2 5 , L * * o A4amodules-
¢ + + o + 2149-3=27
o e
:v’ o ° 8 2*  elements
® . . :
: ° , s Ly e ° 5 modules -
® 2749-3=30
e 40 ® o
:;,4 + . -+ . * + \ ot . * elements
° © ® °

Fig. 5. Substantiation of the module and technological operation numbers in the organization of
an integrated technology based on cross-cutting coordination

The following logistic scheme is used in the realization of the approaches above-mentioned
(see Fig. 6).

Production Requests | < ; i
roduction Req Analytical and

Bank of Technology Elements / Forecasting Unit
(All Possible Options)

& =5
@é / @ Adapted

Technology

Formation of an Optimal Set of Technology
® Elements (Mechanisms for Rapid Response)

Fig. 6. Logistic scheme of the formation of an adapted technology
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According to the needs of production and the relevant specialized markets analytically - the
predicted block to create a bank of elements of technology, on the basis of which is formed by the
optimal ratio and communication within the individual modules and their combinations with the
achievement of the required parameters.

Based on a forecast of the growth conditions or changes in the technological scheme and
soil - climatic conditions, technology can be implemented operational adjustments, thereby signif-
icantly increasing the level of rapid response and kompensatorikov and more guaranteed to be
declared by the final results obtained. Such an approach provides a real opportunity to commer-
cialize technological support breeding and seed innovation in the field of plant and ensuring the
refinancing of science and its development on innovation vector.

The proposed approaches on the one hand is the structure-organizational innovation, and
on the other - are the unifying element of the strategic and practical mechanism to ensure a higher
level kompensatoriki agricultural technologies.

Conclusions. 1. Approximation of domestic APT to technological milestone and effective
implementation of the competitive advantages possible torjvgtycfnjhbrflko with the active transfer
of complete technology.

2. The proposed approaches are organizational innovation and the specific product, aimed at
the formation of the components of the innovation system of consumption with the creation of
conditions for start of commercialization mechanisms real technological support.
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METOAOJOI'MYECKHUE IMOAXO0Abl MOAEJIMPOBAHUA 1 POPMUPOBAHUA
TEXHOJOTMYECKNX UHHOBAIIU B OTPACJIA PACTEHUEBOICTBA

Toimuyx B.M.
HNuctutyt pacrenueBoactsa uM.B.A.JOpreBa HAAH

UHHOBAYUA, MEXHON02UA, d/IeMeHNT MEeXHO102UU, mpancqbep, Moayﬂb

Jlis oTpaciau pacTeHUEBOCTBA CTPATETMUECKU BaXKHOM sABIseTCs Y3 PEeKTUBHAS peaan3aus
0JI0Ka KOHKYPEHTHBIX NpeumyliecTB. Ha npumepe oTpaciu pacTeHUEBOACTBA MPOBEIEH aHAIM3
COCTOSIHUS U MPOOJIeMaTUKY (POPMHUPOBAHUS LEIOCTHBIX TEXHOJOTMUECKUX MHHOBALUH ¢ cOOIIIO-
JIEHUEM TIPUHIUIA CKBO3HOW KOOpAUHALIUH.

Cpenu OCHOBHBIX KYJBTYpP B paMKax JAEHCTBYIOUIMX TEXHOJIOTUN HA KOHKYPEHTHOM YpOBHE
KaK MPUBJIEKATEIBHBINA 00bEKT TpaHc(epa BbleneHa KyKypy3a. O00CHOBaHa aKTyalbHOCTH Iepe-
X0Jla OT YCTapeBIINX U HEAPPEKTUBHBIX TEXHOIOTUH C BBIXOJOM Ha YPOBEHb MHTEIPUPOBAHHBIX
ChIphEBBIX pecypcoB. Ha npumepe 3-x 03UMBIX KynbTyp (03UMas MsrKas MIIEHHUIA, 03UMast POXKb
U 03UMO€ TPUTHKAJIE) MPOAHAIU3UPOBAHO KOJIMYECTBO JEHCTBYIOIIMX TEXHOJOTHYECKUX Olepa-
LUH IpU Pa3IMYHBIX YPOBHAX PECYPCHOTO 0OECTIeUeHUsl.

Cpennue noka3aTeiay KOJIMYECTBA TEXHOJIOTMYECKUX OINepaliii 0 03UMBIM KyJIbTpaM cocC-
TaBJISUTH IPU BHICOKOM YPOBHE PECYpCHOTO oOecriedeHus — 22, TOCTaTOYHOM — 31, yIoBIeTBOPH-
TeJIbHOM — 27 ¥ HU3KOM — 22. OpraHu3aiioHHO MaKCUMalbHO OOOCHOBAaHHBIM YPOBHEM TEXHO-
noru sBisiercs 30 TEXHOJIOTMYIEeCKHUX OTepaIyil (CpeIHui oKa3aTelb 1Mo Beioopke — 26). Kommue-
CTBO TEXHOJIOTUYECKUX OINEpaluil MpH MPOU3BOJCTBE CTAHAAPTU3MPOBAHHBIX CHIPHEBBIX PECyp-
COB SIBJIIETCS CTPOIO PETJIAMEHTUPOBAHHBIM U HAIPaBJIEHHBIM Ha KayeCTBO.

[Tpoananu3upoBaHbl U CHOPMYINPOBAHBI METOJOIOTMUECKUE TTOAXO0 bl TPYIIIUPOBAHUS Te-
XHOJIOTUYECKHUX OINEpaluid B TPUILIETH! U (POPMUPOBAHUS TEXHOJIOTUU 110 MOAYJIBHOMY NPUHLMMY
Ha OCHOBE CKBO3HOW KOOPJHMHALIMH.

Hcnonb30BaHue NPUHIMIIOB MOJYJIBHOTO (POPMUPOBAHMS TEXHOJIOTUHN Ul OTpaciu pacTe-
HUEBOJICTBA SIBJISIETCS 3JIEMEHOM CHUCTEMBI TpaHc(epa aJanTHPOBAHHBIX TEXHOJIOTHH (obecrede-
HUE MOBBIIIEHHOI'O YPOBHS KOMIIEHCATOJIPUKH arpOTEXHOJIOTUI) U 3allycka MEXaHU3MOB KOMMe-
pUECKO peanu3aluy HayqdHOTO COMPOBOKICHUS.

Peanuszanus npuHOMNa CKBO3HOM KOOPAMHALMU OCYILIECTBIISIETCS Ha TPUIUIETHOM YpPOBHE
(KaXIIpIi U3 4 2J€MEHTOB COIJIaCyeTCsl OIMH C JIPYrUM Harpsamyto). CMexHble TPUILIETHI coria-
CYIOTCS uepe3 3 3JeMeHTa TEXHOJIOTUH, OUH U3 KOTOPBIX SBJISETCS CTPYKTYpPOOOpa3yroLuM.

Haunbonee 060cHOBaHHOW BBIMISIIUT MOZENb TPYIIUPOBKH 6 TPUILIETOB B OAMH MOJIYyMO-
IyJb ¥ 00beUHEHHE JIBYX MOIyMOaysel B 0a30BbIi 070K (BCero 9 ajeMeHToB, B T.4. 3 CTPYKTY-
pooOpasytome u 6 padounx). OpraHu3aMOHHO U CTPYKTYPHO COAJaHCHPOBAHHOW TEXHOJOTHS
BBITJISLAUT JI0 5 MOJYJIbHOTO YPOBHSI BKIIIOUUTENBHO (30 371eMEHTOB TEXHOJIOTHN).
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METOAOJIOTI'TYHI IIIAXOIU MOAEJIOBAHHSA I @OPMYBAHHA
TEXHOJIOITYHUX IHHOBAIIIH B I'AJTY31 POCJIMHHUIITBA

Tumuyk B.M.
[actutyT pocnuuuunTsa iM.B.S1.IOp’eBa HAAH

IHHOB8AYIs, MEXHOI02IA, eleMeHm MeXHoN02ll, mpaHcgep, MoOYb

Jlnst ranmy3i pOCIMHHHUIITBA CTPATETIYHO BAXIIHBOIO € 3 deKTrBHA peanu3alis O0J0Ka KOH-
KypeHTHHX mepeBar. Ha mpukiani ramxy3i poCIMHHHUITBA MPOAHANII30BAHO CTaH 1 MPOOJIIEMaTHKY
dbopMyBaHHS IUIICHUX TEXHOJIOTIYHUX 1HHOBAIlIKA 3 JOTPUMAHHIM MPHUHIUIY HACKPI3HOI KOOP-
UHALI.

Cepen OCHOBHUX KYJbTYP B paMKax JIFOUMX TEXHOJOTiH Ha KOHKYPEHTHOMY DPiBHi SIK TpH-
BaOMMBHUil 00’eKkT TpaHcdepy BHIUIEHO KYKypya3y. O6rpyHToBaHO aKTyaJbHICTH MEPEXony BiA
3acTapianx Ta Hee()eKTUBHUX TEXHOJIOTIH 3 BUXOJOM Ha PiBEHb iIHTETPOBAHUX CHPOBUHHHX PECY-
pciB. Ha mpuxiazi 3-X 03uMux KynbTyp (03UMMa M’sIKa MIIEHUIS, 03UME XKHUTO Ta 03UME TPUTHKA-
Je) MpOoaHaNi30BaHO KUIBKICTh MIIOYMX TEXHOJOTIYHUX OMepalliil Mpu pi3HUX PIBHIX PECYPCHOTO
3a0e3mneyeHHs.

CepenHi MOKa3HUKH KUTBKOCTI TEXHOJIOTIYHHMX OMNEpaIiii Mo O3MMHX KyJIbTpaxX CKJIaJaid
IIpU BUCOKOMY PIBHI pecypcHOro 3a0e3nedyeHHs — 22, 1octaTHboMy — 31, 3aj0BiibHOMY — 27 Ta
HU3bKOMY — 22. OpraHi3amiifHo JUIsl TEXHOJIOT1] MaKCUMaIbHO OOIpyHTOBaHUM piBHEM € 30 Tex-
HOJIOT1YHMX Omeparii (cepenHii moka3HUK 1o BUOipIi — 26). KiTbKICTh TEXHOJOTIUHUX OTEpaIlii
Py BUPOOHMIITBI CTAHIAPTU30BAHUX CHPOBHHHUX PECYPCIB € CYBOPO PETIAMEHTOBAHOIO Ta Opi-
€HTOBAHOIO Ha AKICTb.

[IpoanainizoBaHo Ta cOPMYJILOBAHO METOJOJOTIYHI MIAXOAW TPYIMyBaHHS TEXHOJOTTYHUX
orepariil B TpUIUIETH Ta GOPMYBAHHS TEXHOJIOTII 32 MOAYJIbHUM IPUHLUUIIOM Ha OCHOBI HACKpI3-
HOT KOOpIMHAITII.

3acTocyBaHHS NPUHIMIIB MOJIYJILHOTO ()OPMYBAaHHS TEXHOJOTIH /IS Tady31 pOCIMHHUITBA
€ €JIEMEHOM CHUCTEeMH TpaHC(]epy alanToBaHUX TEXHOJIOTIH (3a0e3MeUeHHHS MMiIBUIIIEHOTO PIBHSA
KOMIIEHCATOPUKH arpoTEXHOJIOTIH) 1 3alycKy MeXaHi3MiB KOMepIiiiHO1 peaizallii HayKOBOTO Cy-
POBOTY.

Peanizanis npuHIMny HaCKpi3HOI KOOpAMHAIMIT 31HCHIOETHCSI HA TPUILIETHOMY piBHI (KO-
KeH 3 4 €JEeMEHTIB HalpsMy Y3ToJKYeTbCs OAMH 3 OAHUM). CyMIXKHI TPUIUIETH Y3TOJKYIOThCS
gepe3 3 eJIEMEHTH TEXHOJIOT11, O/IUH 3 SIKUX € CTPYKTYPOYTBOPIOIOUHM.

Haii6inbpi oOrpyHTOBaHOIO BUTJISAA€ MOJENb I'PYNyBaHHA 6 TPUIUIETIB B OJUH HaliBMO-
IyJdb Ta 00’€HaHHS ABOX HANIBMOAYNIIB B 0a30BUM 010K (BChOro 9 €IeMEeHTiB, B T.4. 3 CTPYKTY-
poyTBOprOIOYHX 1 6 pobounx). OpraHU3amiitHO Ta CTPYKTYPHO 30a7IaHCOBAHOIO TEXHOJIOTIS BH-
TJISJIa€ 10 5 MOJIyIBHOTO piBHS BKIIOYHO (30 €J1eMeHTIB TeXHOJOr1).
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