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Today it is almost impossible to find a place with no electricity. We use home
appliances, electronic devices and lamplight. We greatly depend on these facilities.
But few people think of how much work needs to be done to provide even the most
remote corners of the planet with electricity. It is not just about power engineering,
creating power plants and transformers. The designing of power lines is no less sig-
nificant aspect. This includes arrangement of power poles, designing of cable inserts
and creating branches on the consumer [1, 2].

The designing of power lines is a complex task. Today this task could be sig-
nificantly simplified if you use a computer-aided power lines design system. Such
systems can perform a vast number of calculations necessary to create a power lines
with respect to landscape, existing power lines placement, financial and time con-

straints.
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Fig. 1. The process of placmg power poles i in the power lines ‘deS|gn system
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Power lines design systems should be as reliable and resilient as possible. Any
inaccuracy or error of such system could lead to the huge expenses. A huge responsi-
bility lies on the developers of such systems. The question is how to find people who
meet all the requirements to reliability and accuracy? Not less important thing to
know is how to find out whether they can create such powerful and feature-rich sys-
tems, making sure that the developed power lines design system contains no critical
shortcomings and bugs [3].

As many of us know, any kind of software is created by programmers or, more
generally, developers. Slightly fewer people know or suggest that there some other
developers, like interface designers, software designers, specialists in computer
graphics and geometry, testers, quality assurance staff and so on. All these people
should work cohesively and understand each other’s roles and objectives.

Interesting to note that these roles are completely different and, as a result, re-
quire totally different skills and competencies. When people with different roles work
as a team, they need to communicate with each other regularly. This, in turn, obliges
them to find a common language. It is not that simple as it seems for people with
completely different roles. Person should be able to use the terms of the other per-
son’s role and clearly understand which technologies, tools and limitation he has.
That means a developer should not be limited only to his own subject area, he also
needs to understand some aspects of the work of his colleagues with different roles.
For instance, designer should clearly understand the limitations of developer’s tools
and frameworks while creating a graphical user interface for the software [4].

However, one can note that during the development process, for example, pro-
grammer should communicate a lot with many people of different roles. To do this he
should be qualified enough to work with all these people and to use terms from dif-
ferent professional fields. This leads us to necessity of finding developers who has
interdisciplinary competencies in different fields. For power lines design systems de-
veloper the most valuable fields are:

e mathematics;
computer geometry;
kinematics;
electrical engineering;
software development;
geoinformatics;
algorithmic.

Also, to communicate with other roles the developer has to know basics of the
following fields:

e interfaces design;
software design;
software testing;
quality assurance;
system administration;
network administration
software licensing [5, 6].
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As a result, lots of interdisciplinary competencies are required to develop a
power lines design system. The question is how to estimate such competencies when
you hire a new developer for such purposes?

The list of interdisciplinary competencies is too large to estimate the level of
each of these competencies during the interview. But there are some other ways to
estimate developer’s competencies before hiring him [7].

The most primitive way is a verification task usage. Before hiring a new person
one can give him a simple verification task. Such task should be similar to the real
development task in some aspects and should verify programmer’s competencies as
well as team work and applied competencies. For instance, such task can be imple-
mented as a simplified project based on the geometric and physics task. To estimate
team work competencies the task verifier should play a project manager role. It is
possible to include occasional communications with designer or product manager to
estimate the applied competencies.

Another efficient way of interdisciplinary competencies estimation is certifica-
tion. Many companies use internal human resources management systems. Employ-
ees can specify the competencies they have using such systems. Once in a certain pe-
riod of time one can hold a certification to estimate the level of employee’s compe-
tencies. These systems allow automating the recruitment process for power lines de-
sign system development as well as for any other purpose.

The most time-consuming way is competencies estimation during the interview
and entering test. In this case the responsibility totally falls on the human resources
manager. One can identify potential factors causing an overall effect with an Ishika-
wa diagram (cause-and-effect diagram).
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Fig. 2. The Ishikawa diagram showing that misestimating of developer’s competen-
cies

The main risk of such competencies estimation is caused by the sufficient
amount of time that is required for accurate assessment. Human resources manager
can use interview and any type of test, but such estimation is less efficient that a real
development task. However test and interview preparations and verifications require
much less time [8].

Another approach to the interdisciplinary competencies estimation is adaptive
assessment. This technique involves the changing of assessment grade after success-
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fully or unsuccessfully solved problem during the development process. Such ap-
proach is not that efficient for preliminary competencies estimation but it allows suf-
ficient reducing of the negative effect of misestimating or even underestimation of
employee’s competencies level. But this method also requires additional time to as-
sess the reasons and effects of success of failure and, as a result, the grade
changing [9].

To sum up, any approach to interdisciplinary competencies estimation is based
on a subjective assessment. Some of these assessments are supported by the results of
the developer’s completed tasks or by the feedback from project manager and team-
mates, but still these assessments are subjective. One can choose some of the men-
tioned approaches to competencies estimation and combine them to achieve the max-
imum efficiency.

It is very important to consider the significance of well-timed competencies es-
timation, especially for power lines design system developers. Neglecting the estima-
tion leads to the huge time expenses, caused by numerous mistakes, bugs and misun-
derstandings. Power lines design system is a huge complex software product which
requires a lot of interdisciplinary aspects for its development. All team mates should
work as a single mechanism in which each part must be on its place and perform its
function. Like a malfunctioning mechanism’s part, an incompetent employee can
cause damage to the whole mechanism.
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STUYECKAS COCTABJISIIOIAS HHXKEHEPHOM JTESATEJHBHOCTH B
KOHTEKCTE ITPOBJIEMbI CO3JAHUS HOBBIX TEXHOJIOT I

T.C. IIpsmymiko
ToMCKHM NOJMTEXHUYECKAN YHUBEPCUTET
OTU, OD

B coBpeMeHHOM MuHpe JesTeIbHOCTh YYEHOTO JETEPMHUHHUPOBAHA HE TOJIBKO
MIPaBOBBIM 3aKOHOJIATEIBCTBOM, HO U ITHUYECKMMHU HOPMaMH, YTO HAKJIAJbIBAET CY-
IIECTBEHHBIC OrPaHMUYCHMs Ha TMPOIECC HaydyHoro uccienoBanus[l]. JlanHoe orpa-
HUYCHUE BO3HUKIO B pE3yJbTaTe psijia HUCTOPUUECKHX COOBITHH, (umocodckoe
OCMBICTIEHUE KOTOPBIX MPOXOUIIO B paMKax dTHUKU Kak PHIOCOPCKOro yUeHHUs: O MO-
panu. Pe3yapTaToM MOCITYXHJIO CO3JaHHE Psifia STUYECKUX HOPM, OOJBIITMHCTBO U3
KOTOPBIX B HACTOSIIEE BPEMs MPOMUCAHBI BO MHOXECTBE YCTaBOB M KOJIEKCOB, pe-
TJIAMCHTHPYIONTUX JICSITEIIbHOCTh YEIOBEKa B paMKaxX HAy4dHOTo cooOrmiectBa. [lpm
ATOM, HEOOXOIMMO KOHCTaTUPOBATh, YTO JIaXK€ B COBPEMEHHOM MHUPE KOHEUHAs IICITh
HAyYHOTO UCCIIEAOBAHMS — HICTHHHOE 3HAHHUE 00 OKpYyXKaroeM Mupe. B cBs3u ¢ 3TIM
BO3HHKAET BONPOC: «JlomKHA T HHKEHEpHAas ACITEIBHOCTD OBITh IETEPMUHHUPOBAHA
3TUKOM? M KaKUMU UMEHHO 3TUYECKUMU HOPMAMHU CIIETYET €€ PEryIupOBaTh?».

Otuka (rpeu. etika, ot ethos — oObIvaii, HpaB, xapakrep) — guiocodckas auc-
IUIUTMHA, U3YYaroliasi Mopalib, HpaBCTBEHHOCTH [2]. Kak 0603HaueHne 0coboit obia-
CTH HCCJICIOBaHUS, TEPMUH «ITHKa» BIIEPBbIC ObLI YIOTPEOJEH APEBHETPEYECKUM
dunocopom Apucrorenem (384-322 rr. no H.3.). HayuHas 3THKa — B COBPEMEHHOMU
HayKe 3TO COBOKYIMMHOCTb O(UIIMATBLHO OMYOIMKOBAHHBIX MPaBUJ, HAPYIIIEHUE KOTO-
pBIX BEIET K aIMUHHCTPATUBHOMY pa3ouparenbetBy [2]. To ecTh, M TOro, 4To0bI
MMETh BO3MOXXHOCTh 3aHUMAThCS HCCIEAOBAaHUSIMHU, YUYEHBIH JOJDKEH CIEeA0BaTh
MIPUHIMIIAM HAay4YHOM ATHUKHU. B HacTosiiee Bpems MOJABISIONIEE YUCIO MEXKIyHa-
POJIHBIX KOMIIAHUH, HaydHbIE 00BESIUHEHUS U HHCTUTYTHI CO3/IaI0T CBOM BHYTPCHHHE
ATUYECKHUE KOJIEKChI, OTBEUAIOIINE TeM chepam, B KOTOPhIX OHU padboTaroT. ITO 00Y-
CJIOBJICHO CTPEMJICHHEM K YJIy4YIIEHUIO B3aMMOOTHOIIICHUH BHYTPH KOMITAHUW U KOH-
TPOJIA BEKTOpa e¢ pa3BuTHsi. Hambosiee SpKMMHU M OKa3aBIIUMU HAWOOJbBIIICE BIIHS-
HUC Ha 4YEJIOBEYSCTBO SBJIAIOTCS TaKWe JOKYMEHTH, kak Manudect Paccena-
Oiinmreiina, HropaOeprckuii Koekc, a Takke Takue o0beanHeHus kak [laroyiickoe
nBrokenne u Oomectso Maxkca [lnanka.

[IpeamocbuikaMy K CO3/JaHHIO TMEPEYUCIICHHBIX BBINIE KOJCKCOB U JABUKCHUI
MOCITYKWJIH OTpeesieHHbIE HCTOpUYecKrue coObITusl. Hanmpumep, co3nanue aToMHOM
1 BOJIOPOJTHOK O0MO CITOCOOCTBOBAJIO PA3BUTHIO TEXHOJOTHI M 00OTaleHuI0 Oaraxa
3HaHWM B IaHHOW O0JaCTH, YTO, HECOMHEHHO, SIBJIIETCS MOJIOKUTEIHHBIM PE3YIIbTa-
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