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Abstract. The application of knowledge accumulated in the fundamen-
tal mechanisms of wildlife is a global trend in the development of project ma-
nagement. This trend requires additional research on the development of exis-
ting methodologies, knowledge systems, and genetic mechanisms of project and
program management. Convergence (oncoming) of knowledge systems of
various branches and benchmarking are mechanisms that transfer knowledge
and best practice between domains. The authors proposed a classification of
convergence mechanisms for further transfer of knowledge — benchmarking
between different domains. Four principles of constructing and developing
methodologies for project management based on transfer of knowledge and
best practice are formulated. These are the principles of the necessary diversity
(Ashby), the coherence of methodologies, convergence, integration and
harmonization, the focus on the result and product. They are given basic
definitions and application of genetic models in creation of methodologies of
project management. The model of application of genetic mechanisms of the
matrix model of knowledge (mRNA), models and methods of project
management is proposed. The benchmarking model of genetic mechanisms and
information in project management is defined as a sequence of matrix RNA
processing steps. The following steps that are described in the interpretation of
project management methodologies are initiation, transcription, processing
and transport, tramslation, splicing, modification, product formation, and
termination. Considered approach has a significant impact on the development
of the competence of project managers, taking into account the creation and
production of fundamentally new knowledge and management mechanisms.
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Anomauin. 3acmocyeannsi 3HaAHb HAKONUYEHUX V (DYHOAMEHMANbHUX
MEXAHIZMAX JHCUBOT NPUPOOU € 2OOATLHUM TMPEHOOM PO3GUMKY NPOEKMHO20
ynpaeninns. et mpeno nompedye 000amroux 00CAi0NCeHb U000 PO3GUMKY
ICHYIOUUX MemOoOOo02Tl, CUCMEM 3HAHb, 2CHEMUYHUX MEXAHI3MI8 YNPAGIIHHSL
npoexmamu ma npozpamamu. Kousepeenyis (nabaudicenns) cucmem 3HAHb
pi3nux eanyzeti ma OEHUMAPKIHE € MeXaHI3MaMU SKI NepeHOCsmb 3HAHHS Ma
Kpawy npakxmuxy Midc npeomMemuumu ooiacmamu. Aemopu 3anponomHyeanu
KIAcughikayito Mexanizmie KOHeepeeHyli Osi NOOAIbUO20 NEPEHOCY 3HAHbL —
benumapkiney mioic pisnumu eanyzimu. Copmynvosani womupu npuHyunu
noby0osu ma po3sUMKY MemoO0a0il YNPAGNIHHA NPOEKMAMU HA OCHOBI
nepeHocy 3mHanb ma kpawoi npakmuku. Lle npunyunu neoOXiono2o pizHoma-
wimms (Ewbi), xoeepenmnocmi Memooonoeii, Koueepeenyii, inmezpayii i
eapmonizayii, nayinenocmi Ha pesyiomam ma npodykm. Haeedeni 6aszo6i
BUSHAYEHHSI 3ACTNOCYBAHHS 2eHEMUYHUX MoOenell y CMBOPeHHi Memooonolil
VNPABNIHHA NPOEKMAMU. 3ANPONOHOBAHO MOOEIb 3ACMOCYB8AHHSA 2eHEMUYHUX
Mexarizmie mampuyunoi mooeni 3nanv (MPHK), mooenei ma memooie ynpas-
JiHHS npoekmamu. Mooenb OeHUMAPKIHEY 2eHeMUYHUX MeXanizmie ma iH@op-
Mayii 6 ynpaeninHi NPOEeKMAMU SU3HAYEHI V 6ueasidi NOCAI006HOCMI KPOKI
0opobru mampuunoi PHK. Taxumu xpoxamu, siki onucaui y inmepnpemayii
MemoOon02itl YNpAasuiHHa npoexmamul, €. iHiyiayis, mpanckpunyis, npoyecine i
MPAHCNOpm, MPAHCIAYIA, CHAAQUCIHE, MOoOouikayis, Gopmyeanus npooykmy
ma mepminayis. Pozensinymuil nioxio mae cymmeeuil 6naué Ha (PopMy6eaHHs
KOMNe-MeHMHOCMI NPOeKMHUX MeHeOdcepis 3 VYPaXy8auHAM CMBOPeHHs ma
NPO-8A0AHCEHHS NPUHYUNOBO HOBUX 3HAHb MA MEXAHIZMIE YNPAGTIHHSL.

Knrouosi cnoea: cenemuunuii mexanizm, Oenumapkine, kiacugixayis
Mexauizmie NepeHocy 3HAaHb, NPUHYUNU NEPEeHOCy 3HAHb mMa PO3GUMKY
memooonoeit, mampuuna PHK, npoyecu obpoorxu mampuynoi PHK.
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Annomayusa. Ilpumenenue 3Hanuti HAKONIEHHBIX 8 PYHOAMEHMATLHBIX
MEXAHUZMAX JHCUBOU NPUPOObLL 6TEMCS 2NOOATLHLIM MPEHOOM PA36UMLUsL
NPOEKMHO20 YNpaeieHus. Imom mpeHo mpebyem OONOIHUMENbHbIX UCCTe00-
BAHULL NO PA3BUMUIO CYWECMBYTIOUUX MEMOOON02UL, CUCTEM 3HAHUI, 2eHemu-
YeCKUX MexaHusMos YnpasneHus npoekmamu u npozpammamu. Koueepeenyus
(npubnudicenue) cucmem 3HAHUL PATUYHBIX ompaciell U OeHuYMapKune A6s-
IOMCSL MeXaHU3MAMU, KOMOpble NEPEeHOCAm 3HAHUS U JYYULYI0 NPAKMUKY
Medcoy npeomemuviMu obnacmsimu. Aemopvl npeonodcunu KiacCupurayuio
MEXAHUZMO8 KOHBepeeHyuu 015 OATbHelue20 nepeHoca 3Hanull — beHumap-
KuHea medicoy paziuunvimu ompaciamvu. Chopmyauposanvl vemvipe nPUHyuna
NOCMPOeHUs. U pa3eumusi Memoooo2ull YAPAGLeHus NPOeKmamy Ha OCHO8e
nepeHoca 3HaHull u ayuuiell npakmuky. Smo npuHyunsl Heoobxo0umMo2o pazHo-
o0bpaszus (Dubu), KoO2epeHMHOCTHU MeMOOOL02Ull, KOHBEPSeHYUU, UHMe2payuU
U 2apMOHU3AYUU, HAYETEeHHOCTU HA pe3ynbmam u npooykm. Ilpueedennvie dOa-
306ble OnpedeseHUs U NPUMEHEHUs. 2eHeMUYECKUX MoOelell 8 CO30aHUU Memo-
donoeutl ynpasnenus npoexmamu. Ilpeonodcena mMooenb npuMeHeHus 2eHemu-
YeCKUX MEXAHU3M08 Mampuunol mooenu 3nanutl (MPHK), mooeneii u memooog
ynpasnenus npoexkmamu. Modenv beHumapkunea 2eHemu4ecKux MexaHumos u
unpopmayuu 8 ynpasneHuu npoekmamu onpeoeienvl 6 sude nociedosamenb-
Hocmu waze obpabomku mampuynoti PHK. Taxumu wacamu, xomopvie onu-
Camvl 8 UHmMepnpemayuyu Memoooiocutl YnpagieHus NPOeKmamu, AGIAOmMCs:
UHUYUAYUS, MPAHCKPUNYUS, NPOYECCUHe U MPAHCROPM, MPAHCIAYUS, CNIAAl-
cumne, Mooughuxayus, popmuposanusi npooykma u mepmunayus. Paccmompen-
HbIUL nepexo0 OKA3bledem CYUeCmeeHHoe GIUsSTHUE HA (OPMUPOBAHUE KOMNe-
MEHMHOCTU NPOEKMHBIX MEHE0HCEPOB C YUEeMOM CO30AHUL U NPOU3BOOCHEA
NPUHYURUATLHO HOBLIX 3HAHULL U MEXAHUZMO8 YNPAGIEHUSL.

Knrwouesnvie cnosa: cenemuueckutl Mexanusm, OeHUMApKUHe, K1accugu-
Kayust Mexanuzmo8 NepeHoca 3Hanull, NPUHYUNbL NEPeHOCa 3HAHUL U PA36UMUS
memoodonoeutl, mampuunas PHK, npoyeccer obpabomxu mampuunoi PHK.
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Introduction. Project management methodologies are now transfor-
med into standards supported by various professional structures such as
Individual competence baseline for Project, Programme and Portfolio mana-
gement [1], Organisational Competence Baseline [2] and others. The standards
became necessary for success of an organization in competitive struggle based
on the strategy of efficient using intellectual assets to improve productivity and
efficiency, and to create new values. Knowledge management is considered in
the form of systemic processes, creation, storage, their distribution and
migration. The praxis of nowadays does not have efficient structures of
knowledge about the management methodologies. Therefore, the transfer of
knowledge (benchmarking) from the wildlife to models, methods and mecha-
nisms of project management becomes an important instrument of the project
management development. The benchmarking allows bringing the knowledge
of systems closer for their enrichment based on convergence. Convergence is a
statement that whatever difference would be between management systems,
they dispose of inefficient instruments and keep efficient ones in the process of
their development. This makes them become relatively similar after such
gradual selection. Development of knowledge and methodologies, engineering
and techno-logy that reduce step by step the difference between management
systems of various domains so creating the unified methodological basis with
account taken of management objects peculiarity is another factor contributing
to it to a significant extent.

Problem statement. The main hypothesis of the research is in the
assumption that the efficiency of processes of transferring knowledge into the
project management depends on the level of competence of organization and its
managers. Therefore, the organizations have the following topical task: to
develop the competence potential of specialists which is absolutely essential for
taking correct management decisions and carrying out reliable expertise in the
course of the project implementation based on the knowledge of methodology,
best practices and lessons. However, it has to be kept in mind that for each
employee building up personal career within an organization, such a
development is, on one side, a motivating factor, and, on the other side, a
threat. At the same time, it is expected from each employee to learn to manage
his or her own competence and to develop it. Under the competence, we
understand a set of behavior models, knowledge and skills of employees that
help them to achieve better results as regards their key tasks on the position
held by them and their role played within the organization. Competence — is not
a behavior or a level of fulfillment as it is, but it a range of abilities, activity,
processes and possible reactions that help some people to comply with works
requirements better than the others. Successful implementation of innovative
projects and programs in ensured by creative application of the competence
approach [3]. Such approach can be used as a common language of
communication uniting the organization and the employees, the tasks and the
executors.
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In this case, development of the organization and development of the
personnel take place simultaneously. In the reality, there is the same number of
competences as the number of detailed activities that can be selected and
adapted to own organizational processes, strategy and culture.

The modern science and practice of creating and developing metho-
dologies in the project management show that each methodology is now
formed from a clean sheet of paper. In this case, the same mistakes are made
many times. In globally leading companies, the project management methodo-
logy is considered as the basic instrument of developing and forming compe-
titive advantages. Therefore, creation of a knowledge management system and
transfer of this knowledge from the wildlife to the methodology of project
management, project portfolio management and organization programs
management is an advanced area of research. Involving the knowledge of
genetics into building up the project product structures, management methodo-
logy and project implementation mechanisms will allow using a double spiral
structure as a carrier of knowledge about the project product and methodology
of an organization projects management. Such a structure permits dividing the
knowledge of methodologies into classes and using this knowledge in building
efficient project management methodologies adapted to specific activities of
the organization and classes of projects and programs.

Organization development projects have a huge number of various
features depending on the vector of its condition, lifecycles of the product,
technologies, systems of management and business, as well as the effect of
surrounding environment. That is why specific conditions typical for organiza-
tions where the projects are implemented have an essential impact on the
process of formation of these features. Management methodologies, tools and
required resources are determined for each project depending on the level of
technical maturity and competence of the organization [2].

Far from every organization development project comes to the
successful end. Initializing organization development projects, the project team
forms the vision, structures and adapts the project to the organization and to the
environment. Therefore, the lack of an instrument of transferring the project
technology and knowledge from one organization to another and mistakes of
project managers result in projects failure. Moreover, such factors as imperfect
legislation, lack of efficient universal methodologies and means of project
management, as well as ways of resolving the project problems, formation of
the project team with account taken of the human factor, psychological barriers
have a significant impact on the projects and programs success. All this in
general confirms a high degree of changeability of the remote and close
environment of projects and a high level of uncertainty and risk in projects
when the need for investments is big and the market of labor and services is
still relatively cheap.
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Therefore, implementation of methods, models, means and instruments
of innovative technologies in organizations development programs manage-
ment provides opportunities to finish the projects implemented in organizations
in proper time and with success.

According to the convergence hypothesis, if the management object is
situated in the initial stage farther from the steady balance position, the speed
of its development will be higher that of a system being situated closer to the
balanced condition. Accordingly, in a long-term period, the differentiation can
be smoothened.

The problem considered in this article is related to building of a
convergence model and application of knowledge of genetic mechanisms of
wildlife to project management systems.

Purpose of the article. The purpose of the article is to create a genetic
model of methodologies of managing projects, programs and project portfolios in
organization, structuring the knowledge of project management to enrich the
methodologies with the knowledge accumulated by the wildlife.

1. Analysis of achievements and publications. Rapid development
of the project management both as a science and as an application practice is
urgently required today to ensure and to support competitiveness of domestic
organizations. The world practice has already formed a huge range of know-
ledge and methodologies, many of which contain unique models, methods and
mechanisms of management borrowed from other subject domains of know-
ledge. This confirms the possibility and reasonability of using the principles of
transferring the best practice and convergence of methods and models for
further development of mechanisms of successful implementation of projects
and programs. In the process of creating new methodologies, benchmarking
technologies and transferring the best practices are widely used which are not
always sufficiently grounded and have a clear system of integration and
harmonization for their practical implementation.

Using the methods of benchmarking in project management is
proposed in [3], where we can see a systemic approach to transferring the
know-ledge to project management systems. This confirms the possibility and
good prospects of developing benchmarking and convergence, but also raises
the problem of their further integration and adaptation in existing standards of
project management.

In this case, there is a danger of reducing these technologies to copying
various methodologies from various systems without a deep analysis of their
applicability in various conditions, incorrect practical application by various
players for untypical objects of project activities management.

Such situation may result in a growth of methodological entropy in the
project management domain. Project managers will not be able to use unclearly
described instruments and it will be very difficult to finalize their study on their
own due to the need for additional knowledge and research which is a big
science-intensive process.
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Therefore, benchmarking and analogy methods are the instruments
requiring further development of methods and models of convergence and
integration of transferred methodologies and their scientific and practical
groun-ding at formation of new, more efficient systems of knowledge,
approaches and methodologies of the project management.

The main purpose of applying convergence of methodologies — is the
synergy of elements of the methodologies approaching and harmonizing during
the development of the methodology of managing projects, programs and
portfolios.

The number and the variety of modern project management metho-
dologies allow considering such methodologies as instruments providing
competitive advantages in development of organizations. In this case,
technologies of benchmarking and convergence are actively used [5; 7].

2. Classification of models and methods of benchmarking and
convergence of the knowledge on project management methodologies. The
analysis of modern project management methodologies shows that the
mechanisms of benchmarking and convergence of project management
methodologies can be represented in the form of a two-level structure: classes
and groups [6].

Let us consider the structure of mechanisms of convergence of the
project management methodologies. The classes of benchmarking and
convergence mechanisms are given on Fig. 1.

Knacn mexanismis
KOHBepreHujii

ICHHerqui[ IKowmapamBHil ICenemBHil IMapriHaanil

Syncretic Comparative  Selective Marginal

Fig. 1. Classes of mechanisms of benchmarking and convergence
of project management methodologies

Syncretic (holistic) mechanisms result in such types of convergence,
when different methodologies join each other in a unified undivided variant
actually being a creation of a new methodology by means of direct mutual
penetration.

Syncretic mechanisms include such groups of mechanisms as:

- additive;

- ambivalent;

- absorptive;

- agglutative.
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Additive mechanisms accumulate the knowledge of methodologies by
adding it. In additive mechanisms, the basic methodology is added by other
methodologies. That is why they are called complementary. Additive mecha-
nisms tracking the accumulation and methodological enrichment in dynamics
can be called amplificative (magnifying) mechanisms.

Ambivalent mechanisms combine opposite approaches. For instance,
the method of synthesis with analysis (analytically - synthetic mechanisms);
inductive and deductive methods.

Absorption mechanisms are the mechanisms of mergence.

Agglutative mechanisms — join the unchanged basis, merger of two or
more methodologies. These mechanisms of «glueings» — mechanisms remo-
ving the methodological gaps; they can be conditionally called mechanisms of
«patchwork blankets».

In convergence, the patchwork blanket mechanisms can be opposed to
stigmatic mechanisms in which merger of methodologies results in an entire,
complete and uniform methodology.

The class of comparative mechanisms is characterized by the following
groups:

alternative;
isomorphic;
alteration;
relativistic.

Alternative mechanisms provide widening of the methodological field
due to consideration and inclusion of alternative variants to the convergence
methodology. Mechanisms of constructive parallelism can be referred to the
same group which provide symmetric consideration with subsequent con-
vergence or two or more methodologies.

Isomorphic mechanisms are built on the principle of replacement. For
instance: new versions of methodology replace the old ones. In this process, the
replacing mechanisms are convergent.

Alteration mechanisms are built on the principle of alteration. These
mechanisms are similar to mechanisms of creating network methodologies:
convergence mechanisms that are able to create resulting methodologies
resolve matrix or network methodological tasks.

Relativistic mechanisms belong to the class of comparative and are
relatively highly-complex as compared to the other mechanisms.

The selective mechanisms:

- antilogic;
mediated;
amplicative (amplificative);
casual;
situational.

Antilogic mechanisms are realized through convergence retrospectively
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to the methodologies selected.

Mediated — is a mechanism of convergence of one methodology,
«interdependent» (mediated) through one or several other methodologies.

Amplicative mechanisms are used for strengthening some (as a rule,
weak or unclearly expressed) features of a methodology through convergence
from other methodology(-ies) possessing systemically worked out new featu-
res.

Casual — convergence mechanisms causually linking two or more
methodologies for resolving the general methodological task.

Situational mechanisms determine application of convergence depen-
ding on internal and external methodological circumstances. In fact, these
mechanisms are marginal. They are divided into the following groups:

- accentocentrical;

- asymmetrical;

- occasional;

- extrapolational.

Accentocentrical mechanisms include the mechanisms having special
focus on resolving the set methodological task.

Asymmetrical convergence mechanisms result in creation of oppositely
adding methodologies.

Occasional mechanisms use convergence for a certain case that is
determined by a set of circumstances, purposes and methodological tasks.

Extrapolational mechanisms are realized through selection of two or
several unidirectional methodologies with continuation (extrapolation) of these
methodologies into the domain of parameters situated beyond the domain of
effect of the output methodologies.

3. Building principles of project management systems and
organizations development program. The main principle of building prog-
rams and projects management methodologies is the Ashby principle [4] — of
necessary variety of models and mechanisms. In our case, the purpose of
project management is reducing the entropy as a measure of uncertainty, i.e.
the law of necessary variety says that the variety (entropy) of project
implementation can be reduced no more than by the amount of quantity of the
information about the project in the managing system that is equal to variety
(entropy) of management less the loss of information from ambiguous
management. Or in other words, the bigger the variety of the managing effect
and the smaller the losses from ambiguous management, the better the
management.

The principle of coherence of methodologies is determined by reaction
of the management system to threats in the real time as regards the project
safety.

The principle of «convergence, integration and harmonizationy
of methodologies is related to creation of an efficient project management
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methodology withstanding internal and external negative impacts and threats.
In this case, various mechanisms approach the single methodology, integrate
and then harmonize themselves from the point of view of possible gaps and
overlappings.

The principle of focus on the result and on the product is traditional for
the project management. This principle is adding the previous principles for the
purpose of forming the integrated mechanism of achieving the goal [6].

4. Basic definitions of using genetic models in creation of project
management methodologies. Let us give the basic definitions as regards
application of the genetic approach in the project management. These
definitions use analogies from biological systems based on approaching of the
structured and functional knowledge [7; 8].

Definition 1. Genetic model of the project product (product DNA) — is
a systemic model describing the project with all heritable characters including
the initial imagination on the project product «vision» that is built for the whole
lifecycle of the project, instruments of its interaction with the surrounding
environment.

Definition 2. Genetic model of the project management methodology
(process DNA) — is a systemic model describing the project management pro-
cesses with all heritable characters including the initial imagination on the
project product «visiony, integrated process of management in a certain subject
domain, build for the whole project lifecycle, instruments of its interaction with
the surrounding environment. If the constructed genetic model of methodology
is certain, the possibilities of the head of the organization development program
get widened.

Definition 3. Phenotype — is a set of external quantity features of the
project observed with account taken of the stage of adaptation to the surroun-
ding environment forming the general imagination of the project.

Definition 4. Gene — is a project element (DNA fragment) represented
in the phenotype moving from project to project and is a localized information
structure forming the steady impact on the environment of projects and
programs. Genes are units of heritable material. The length of genes can be the
same or different.

Definition 5. Chromosome — is a set of genes of the project product and
projects management methodology determining the project qualities (project
features, characteristics, class, types, temporary parameters of the project,
levels of the project complexity, the project scale, structures of the project
lifecycle, external factors of the impact on the project, levels of project
flexibility, levels of the project manageability, etc.). The chromosome has a
fixed length. Location of a certain gene in the chromosome is called locus, and
alternative forms of one and the same gene located in the same locuses of the
chromosome are called alleles.

Definition 6. Ribosome (management system RNA) — is a mechanism
which, based on the chromosome, performs functions of interpretation of
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actions programmed in genetic models of the product and the project
management methodology. The ribosome is a part of the cell consisting of the
basic unit rRNA, matrix memory mRNA and transportation structure tRNA.

Definition 7. Genetic code of the project (genotype) — is a certain set of
interrelated structures containing all the heritable information received from
«ancestors» to be transferred to «descendants». The genetic code of the project
is formed at the moment of the project birth, but the most common case is
when the code is formed chaotically, based on intuition and practice of mana-
ging projects of such class. In the course of the project implementation, the
code can be modified under the impact of changes and development of the
knowledge on the project product, management processes and interaction with
the environment. Finite set of all admissible genotypes creates a gene pool.

Going forward with application of analogies of managing projects in
the domain of genome models, let us select two additional genomes — the
project competences genome and the project manager’s competence genome.
These two genomes are crossing at the point where the project competences are
realized due to the competence of the project manager. Such interaction forms
the project «chromosome». All chromosomes contain a long DNA chain (in the
project management, this is structured knowledge in the form of a triple spiral)
containing genes, regulatory elements and intermediate sequences in creation
of the project product.

Defining the strategies of implementing innovative programs of deve-
lopment of organizations due to the genetic approach helps to build efficient
systems of managing projects, programs and project portfolios of financial
organizations the idea of which is based on gradual improvement of
composition of the population based on natural selection of the project
elements during formation of organizations development programs. The
approaches permits quickly assessing all types of projects within the frames of
restrictions applied. Depending on the strategy of innovative programs, the
level of project «here-dity» and «changeability» is determined to disclose the
essence of how each phase of the project lifecycle reproduces itself in a new
project, and how «heritable changes» appear in these conditions. «Heredity»
and «changeability» are the two sides of the same lifecycles of the project.

Heritable changes are connected to the process of creating new project
elements and changeability is related to the process of destruction of the old
elements of the project.

5. The model of benchmarking of genetic information in the
project management. In the course of project implementation, the genetic
code can be modified under the effect of changes and development of the
system of knowledge about the project product, the processes of management
and interaction with surrounding people. Let us consider the conceptual model
of genetic mechanisms in the management of projects and programs.
Application of genome imaginations of management methodologies with
account taken of the existing problems of organizations, turbulence of the inner
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and outer environment. We divide the problems into four groups: determination
of purpose, achieving of goal, organizational competence and organizational
behavior.

Let us consider the mechanisms of formation of proteins in the wildlife
as analog of creation of project products [8; 9]. We use analogies with the
ribosome which is a part of the cell consisting of rRNA, mRNA and tRNA. The
rRNA type that is the central component of ribosome collecting proteins
(resources) in the cell (the protein product). The function or rRNA is to ensure
the mechanism for decoding the matrix memory of mRNA and interacts with
tRNA during translation of the information ensuring the activities of the
ribosome mechanism. So the ribosome makes synthesis of the project resources
and the project product translating them from the mRNA memory. The
ribosome can be considered as a plant producing recourses and parts of the
project based on the existing genetic information. In the project, ribosomes are
mainly situated in compartments for active synthesis of resources. The active
ribosomes (those present in the translation process) are mainly presented in the
form of polysomes.

The ribosome is a mechanism for translation of genetic information
encoded in the mRNA matrix memory. This information is materialized in the
synthesized product of the project. The ribosome bears dual information: it is a
structural platform for the process of decoding genetic information from RNA
and it possesses a catalytic center responsible for formation of the project pro-
duct.

Let us consider the functions of the ribosome.

Translation — synthesis of proteins from amino acids (in case of
projects of resources and results of the project) that is catalyzed by the
ribosome on the model of matrix RNA (mRNA). Translation is one of the
stages of creation of the project product (biosynthesis of proteins) and it is, it
its turn, a part of the process of genes expression. During the translation, the
information contained in mRNA is decoded according to the rules known as the
genetic code and used for synthesis of encoded sequence of elements. The
translation pro-cess can be divided into four phases: activation, initiation,
elongation and termination.

We consider the mechanism of translation. Itiniation of translation
provides for cognition of codon by the ribosome and involving the initiative
transportation tRNA. For initiation of translation, there is also a need for
presence of certain sequences of creating the project product in the area of the
starting codon. This mechanism helps to translate the major number of mRNA.

These are not only mRNA who takes part in the processing, but also
many other types of non-coding RNA, transportation RNA and ribosome RNA.
The diagram of formation of the project product based on the convergence of
the mRNA knowledge is given on Fig. 2.

Let us consider some processes of formation of project products based
on matrix RNA.
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Fig. 2. Diagram of product formation based on DNA-mRNA

Transcription. Certain parts (genes) of two-stranded DNA are matrix
for the synthesis of one-stranded RNA chains on them. Synthesized RNA
chains are complementary to one of the DNA chains and, accordingly, they
exactly reproduce the desoxyribonucleotide sequence of the other DNA chain
in its ribonucleotide sequence.

RNA processing and transportation. During the synthesis and after it,
especially in the cell, RNA can be subjected to a number of additional changes
(adding of end groups, modification of nucleotides, cutting off certain pieces of
the nucleotide sequence, etc.). The outgoing informational or matrix RNA
(mRNA) further arrive at ribosomes (is transported to ecukaryote from the
nucleus to cytoplasm) as a program which determines the amino acid sequence
in protein synthesis. Then the amino acids are activated and accepted. The out-
doing material of which protein is built are amino acids. However, free amino
acids of the cell cannon be directly used by the ribosome. Each amino acid is
activated first with the help of ATP and then added to the special RNA
molecule, so called transportation RNA (tRNA) outside ribosomes. The
outgoing aminoacyl-tRNA arrives at the ribosome as a substrate for synthesis
of protein.

Translation. The flow of information in the form of mRNA and the
flow of material in the form of aminoacyl-tRNA arrive at ribosomes which are
molecular machines making the translation of genetic information from the
language of nucleotide mRNA sequence into the language of amino acid
sequence and synthesized by the polypeptide protein chain. Each ribosome in
sequence scans the mRNA chain (moves along it from one end to another) and
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selects accordingly those aminoacyl-tRNA which correspond with complemen-
tary triplet combinations of nucleotides situated in the ribosome at the moment.
In this way, the movement of the ribosome along the mRNA creates the strict
temporary order of entering the ribosome by various aminoacyl-tRNA accor-
ding to the order of order of location, nucleotide combinations (codons) are
encoded along the mRNA. The amino acid residue of the reverse aminoacyl-
tRNA is every time covalently added by the ribosome to the increasing line of
polypeptide chain and the deacylated tRNA is released from the ribosome into
the solution. This is the principle of building the polypeptide chain residue by
residue.

Formation (of project product) of functional protein. As far as the
synthesis process goes, the polypeptide chain is partly used from the ribosome
and begins to be folded into the globule (co-translational folding), and at the
end of the synthesis, i.e. after reading of the whole mRNA, it is released from
the ribosome and finally folded (posttranslational folding). The synthesized
protein can be transported through cell membranes which is typical for proteins
produced by the cell for general needs of the organism or a cell population
(secretion of proteins). The protein folding and protein transportation through
membranes can be accompanied by various covalent modifications with the
help of ferments (protein processing). Therefore, the process of creation of a
chemical structure of protein (synthesis of polypeptide chain) and, to a
significant extent, its physical folding into a functionally active protein globule
is realized by the ribosome. The number of ribosomes in a cell is strongly
varying from thousands to tens of thousands per one cell — depending on
intensity of the protein synthesis in this type of cells. Each ribosome comple-
tely reads one mRNA molecule and synthesizes one protein molecule ac-
cording to its program. After this, it can be programmed by other mRNA
molecule and produce another protein molecule, etc. As a rule, one mRNA
molecule is read by several ribosomes at a time moving along the mRNA one
after another and so independently synthesizing identical protein molecules, but
with respective delay. Such dynamic complex of one mRNA with several
ribosomes is called polyribosome. In the process of work, a ribosome consu-
mes energy from hydrolysis of guanosine triphosphate (GTP).

Summary. The models and methods of benchmarking and conver-
gence of knowledge as regards the application of genetic mechanisms of wil-
dlife have been determined. Classification of mechanisms of benchmarking and
convergence of knowledge of different domains has been proposed.

Four principles of formation of project management methodologies
based on convergence and benchmarking have been provided. The basic
definitions of application of genetic models in creation of project management
methodology in the process of benchmarking have been given.

The model of benchmarking of genetic mechanisms based on infor-
mational ribosome (mRNA) for the purpose of convergence of knowledge of
genetics in the project management methodology has been proposed.
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