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Abstract. The results of the project classification of the science-based industries on the exam-
ple of an engineering company have been considered. The error correction mechanism of the
manual classification has been proposed in this article. The result of the project classification
application based on their industry sector is discussed. The research aim is to experimentally
verify the classification quality based on the industry sector for the projects of the science-
based industries and to identify and justify the possibility application of better classification
mechanisms. The results of the project classification of an engineering company according
to the factor of time distribution of work for each of the project phases were experimentally
verified. It was stated that the results of the project classification based on their industry sector
are acceptable only for the certain classes of projects. The research results can be applied in
the project management based on the experience of successful and unsuccessful project man-
agement practices. The regularities allow improving the project classification quality based
on their industry sector.

Keywords: project management, classification of projects, high-tech production.

AHHOTanusi. PaccCMOTpeHbI pe3ysbTarhl KIACCH()UKAINN MTPOSKTOB HAYKOEMKHX MPOU3-
BOJICTB Ha MPUMEPE WHXKUHUPUHTOBON KOMITAHUHM M TPEIJIOKCH MEXaHH3M HCIPABICHUS
OIIMOOK PyYHOH KITacCHU(PHUKAIINH.

KaroueBbie cJioBa: yIpaBiCHHE MPOCKTAMH, KIACCH(PHKAIMS TMPOEKTOB, HAYKOEMKHUE
MIPOM3BO/ICTBA.

AHorauis. Po3nisiHyTo pesynsraru Kiacudikaiii NpOeKTiB HAyKOMICTKUX BUPOOHHIITB Ha
MIPUKIAAl IHKAHIPUHTOBOI KOMITaHIi 1 3aIpOIIOHOBAHO MEXaHi3M BHUIIPABICHHS TOMUIIOK
pyuHoOi Ki1acudikarii.

KuarouoBi cioBa: ympaBmiHHA —MpoekTamH, Kiacu(ikaiis TMPOEKTiB, HAYKOMICTKI
BHPOOHUIITBA.
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Problem statement. To solve the optimal control
problems the mathematical model of the controlled ob-
ject or process that describes its behavior under the influ-
ence of the control actions and taking into account its
current state in time is being designed. Because of speci-
fic features of evaluation of new knowledge, the proper-
ties of science-based industries projects are blurred; the
attempts to describe these properties analytically quickly
lead to the catastrophic complication of the mathematical
models [2]. As a result, it is not always possible to con-
struct a mathematical model applicable for control ex-
ecution and to define the current state of the project [1].
Thus, within project management of the science-based
industries the management techniques are used which are
based on the descriptions of successful project manage-
ment practices which “helps to evaluate the possibility to
use various methods and mechanisms for implementa-
tion of such projects and successfully apply them” [4],
and also to form the controlling actions not only on the
basis of the current state and last history of the project,
but also taking into the account the similar projects, i.e.,
of the expected dynamics [3].

Revealing the similarity — projects classification —
is performed, as a rule, by a project team on the basis of
the ratio of the project work and resources, and also their
temporal distribution, but mostly on the basis of projects
industry. At the same time, due to the administrative (not
mathematically-based) solution, the classification errors
inevitably occur which reduces the effectiveness of the
best practices application.

Analysis of recent research and publications. The
essence of the classification is to define the degree of
similarity of the classified selection to precedents selec-
tions for which belonging to the class is known and the
precedent can be considered as a sample. In the classical
classification problems it is believed that all the objects
or phenomena are divided into a finite number of the dis-
joint classes and each class is known and studied for a
number of precedents [5]. In this case the classification
problem is divided into the sub-tasks: selection of the
features which are the most informative for the classifi-
cation; selection of the decision rule which shall allow
including the unit under classification to the particular
class on the basis of the vector of selected features; eva-
luation of the selected feutures and decision rule in terms
of classification quality.

Among the classification methods the correlation
and cluster analysis, the hierarchical cluster analysis, the
classification by means of the artificial neural networks
and other methods are widely used.

The formal statement of the classification problem is
the following. Let the set V' divided into 7 disjoint subsets
is given:

V={v, vy sV},
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IMocranoBka mpo6iaembl. Jis pemeHust 3anadu
ONTHMAJIEHOTO YIIPABICHUS CTPOAT MaTEMAaTHUECKYIO
MOZIEJIb YNPABIsIeMOro OOBEKTa MM Ipoliecca, OIHv-
CBIBAIOIIYI0 €T0 IMOBCACHUEC IO/ BIUAHUCM YIIPABJIAIO-
IIMX BO3ACUCTBUIA M C YI€TOM COOCTBEHHOTO TEKYIIIETO
COCTOSIHMSI BO BpeMeHH. BcnenctBue ocobeHHOCTEH
OIICHKH HOBBIX 3HAaHUH CBOMCTBA MPOCKTOB HAYKOSMKHX
TIPOM3BOJICTB Pa3MBbITHI; TIOIBITKH OIIMCATh 3TH CBOICTBA
AHAJMTUYECKH OBICTPO MPUBOASAT K KaTacTpo(UueCcKo-
My YCIOXKHEHHMIO Maremarnyeckux mogenei [2]. Kaxk
CJIC/ICTBHE, JUISl TAKUX NPOEKTOB HE BCETJa BO3MOXKHO
MTOCTPOCHUE TPUTOTHON IS peai3alii yIpaBICHUSI
MareMaTH4eCcKOM MOJENIM W OJHO3HAYHOE OIpeiesIeHuUe
TEKYIETo COCTOSHUS mpoekTa [1]. B cBsi3u ¢ atum npu
YIpaBJIeHUH NPOEKTaMH HayKOEMKHX IPON3BOCTB MPH-
MCHAKT MCTO/bI, 6a3pr10LuHec;1 Ha OIMMCaHUM YCIICUI-
HBIX TIPAKTHK YIPABICHUSA MPOCKTaAMH. JTO IIOMOTAeT
OILICHUTh BO3MOXKHOCTH HCITOJIB30BAHUSI TEX WIJIM MHBIX
METO/IOB M MEXaHW3MOB MpPU pealn3alliil TMOT00HBIX
IIPOEKTOB U C YCIEXOM INPHUMEHATh UX» [4], a Takke
(hopMHPOBATH YIPABIAIOIINE BO3ACHCTBUS HE TOJIBKO Ha
OCHOBE TEKYIIETO COCTOSHUS ¥ MPOILION HCTOPHH TIPO-
€KTa, HO U C Y4YE€TOM OIIbITa peain3alnu HO}IO6HbIX mpo-
€KTOB, T. €. OKUJAaeMON JUHAMHKH [3].

BrisiBienne momoOust — KilacCUUKAIMS TPOEK-
TOB — OCYIIECTBISACTCS, KaK MPABIIIO, KOMaH/IOM MMPOEK-
Ta Ha OCHOBaHHWW COOTHOIICHHUS BXOSIIUX B HEr0 padoT
U pECYpCOB, a TAK)KE UX BPEMEHHOM pacIpe/ieIieHHH, HO
gare BCero — Ha OCHOBE OTPACIICBOH MPUHAIICKHOCTH
ripoextoB. [1pu 3TOM, B crily aJJMUHHCTPAaTHBHOTIO, a HE
MaTeMaTHYecK OOOCHOBAaHHOTO PEIICHHS, HEH30eKHO
BO3HHKAIOT OMIMOKH KJIACCH(UKALUH, YTO CHIKAET MO-
JICBHOCTDb MPUMEHCHUA YCIICHIHBIX IIPAKTUK.

AHaJIN3 NMOCJIeJHUX MCCIeJOBAHMI M myOauka-
nmii. Kiaccudukaius coCTOUT B ONPE/ICIICHUN CTCIICHH
TO00HSI KITAaCCH(PHUINPYEMOil BRIOOPKH MpeTeeHTaM —
BBIOOpKaM, ISl KOTOPBIX MPHUHA/UICKHOCTh K Kiaccam
W3BECTHA, a IPELENCHT MOXET PacCMaTpHBaThCs Kak
obOpazen. B ximaccmueckux 3ajmadax KIIacCH(PHUKAIIIT
CUHUTACTCs, YTO BCC O6"beKTbI WUJIN SIBJICHUSA p3.36I/ITI)I Ha
KOHEYHOE YHUCIIO0 HEMEePeCeKaIoMNXCs KIacCOB M I
Ka)XXJJOr0 Kjlacca M3BECTHO M M3YYEHO HEKOTOpOE YHC-
1o mipeneaeHToB [5]. Ilpu aTom 3anmada kinaccuduxammm
pacmamaercs Ha IMOI3aJa4yd: BBIOOP TMPU3HAKOB, KOTO-
PbIC ABJIAIOTCA Han6onee I/IH(bOpMaTI/IBHbIMI/I JUIA KJ1ac-
cu(UKaIMA; BEIOOP pPEMIAoNIero MmpaBmiia, KOTOpoe Ha
OCHOBAaHMM BEKTOpa BBIOPAHHBIX NPHU3HAKOB MTO3BOJIUT
OTHECTH KJIACCUPHUIHUPYEMBIIl 00pa3 K TOMY WM HHOMY
KJIaccCy; OICHKa BBIOPAHHBIX ITPU3HAKOB M PEIIAIOIIETO
IIpaBuJia C TOYKH 3PEHUS KauecTBa KiacCU(UKALIUH.

Cpemu MeToZoOB KiacCH(UKAIIMH TOTYYIIN pac-
MIPOCTPaHEHHE KOPPEISIIMOHHBIN U KIIaCTEPHbIH aHaIu3,
HMepapXUYeCKni KIACTEPHBIA aHaJN3, KIAaCCH(DUKAIIL
CpPE/ICTBAMH MCKYCCTBEHHBIX HEHPOHHBIX CETEH, Ipyrue
METOBI.

dopmManbHas TOCTAHOBKA 3afa4yd KiacCH()UKAIIH
cnenytomas. Ilycts nano HekoTopoe MHO)kecTBO V, pa3-
6uToe Ha 11 HETlePeCeKAIOIINXCS TOAMHOKECTB:

V=Av, vy s V)
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where v, v,, ... v_are classes, i €{1, 2, ..., n} is the num-
ber of a class element.
Let the disjoint finite subsets be clearly given:

Y, SV, Y,V
where y. is a selection which is to be classified.

Then the classification problem can be formulated in
the following way: the algorithm is required to be con-
structed that can classify any object from the initial set.

In terms of the nature of the organizational system
where project management of the science-based indus-
tries is carried out, and the lack of projects formalization,
the application of the qualification standards method for
such projects are not always possible due to the incom-
pleteness of the project attributive description, but in
the organizational system this incompleteness is often
compensated by the administrative decision. Thus, it is
important not only to provide mathematically verified
project classification, but to preserve the “manual” clas-
sification adopted in the organization.

The article aim. To test experimentally the quality
of the “manual” classification of the projects of science-
based industries based on industry belonging, to identify
and justify the possibility to use more advanced, math-
ematically verified classification mechanisms.

Basic material. Each project can be represented by
many factors and the classification quality can be test-
ed by one of these factors, for example, by the labor-
intensity of each stage and by several factors at the same
time. While the analysis on the labor-intensity, project
belonging to the certain class should be defined by the
mathematical expectation of the labor-intensity ratios for
each stage:

s

i,s—1

where p is the total number of the projects of the un-
known type; ¢ is the execution time of s stage in the
i project. ’

In this case the classification quality can be defined
through the £ mean-square deviation:

In order to define the l?s suitable values the correla-
tion analysis method or other methods can be applied.

On the basis of the information on project belonging
to the definite class and the history of the project execu-
tion one can get the expected progress of the project, and
also one can assess its current state from the management
point of view. Let’s consider the projects of engineering
project-oriented company in accordance with approba-
tion (Table 1).
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tae v, v,, ... v, — Kknaccwl; i €{l, 2, ..., n} — HoMep
JJIEMEHTA Kiiacca.

[ycTh SBHO 3a/IaHBI HETEPECEKAIONIHECS KOHECUHbIE
ITOIMHOYKECTBA

Y, SV, v,V

e y, — BBIOOpKA, KOTOPYIO HEOOXOAMMO Kilacch(puIu-
poBarh.

Torna 3amada KTacCUPUKAINN MOXKET OBITH CPOPMY-
JIUPOBAHA CIICAYIOIINM 00pa3oM: TpeOyeTcsl MOCTPOUTh
QJITOPUTM, CIIOCOOHBIIN KJIaCCU(HUIIUPOBATh MTPOU3BOIIb-
HBIH 00BEKT U3 UCXOJHOTO MHOXKECTBA.

B cuimy ocoOeHHOCTEH OpraHU3aliOHHON CHCTEMEI,
B KOTOPOH OCYILECTBISIETCSl YIPABJICHUE IPOCKTAMH
HayKOEMKHX IPOM3BOJCTB, M HEIOCTAaTOYHOH (hopma-
JU3alM TPOEKTOB, MPUMEHEHHE Ul TaKUX TPOEKTOB
OOMICTIPUHATHIX METOOB KJIacCU(pHUKAMKU HE BCErIa
PEACTABIIACTCA BOSMOXHBIM M3-3a HCIIOJIHOTBI anI/I6y-
THUBHOTO ONMCAHMS POEKTa, HO B OPTaHU3AIMOHHON CH-
CTEME 3Ta HETIOIHOTA YaCTO BOCIIOIHACTCS aIMUHHUCTPA-
TUBHBIM pelieHreM. TakuM 00pa3oM, BaXKHO HE TOIBKO
o0ecrieynTh MaTeMaTH4eCKH BBIBEPEHHYIO Kiaccupuka-
LU0 IIPOCKTOB, HO M B HANOOJIBILICH CTENIEHN COXPAHUTh
MIPUHATYIO B OPTaHU3aAINHN «PYUHYIO» KIIACCU(PHUKALHIO.

HEJIb PABOTDbBI — »kcniepuMeHTalbHO TPOBE-
PUTh Ka4eCTBO «PYy4HOIN», OCHOBAaHHOW Ha OTPACIEBOU
TIPUHAUISKHOCTH KIIacCH(UKAINU POEKTOB HAyKOEM-
KHX TIPON3BOICTB, BBIIBUTH M 000CHOBATh BO3MOKHOCTD
TIPUMCHCHUSA Oosee COBECPUICHHBIX, MATEMATUYCCKHU BbI-
BEPEHHBIX MEXaHU3MOB KJIacCH(UKaIINK.

H3so0xkenne ocHOBHOro MaTepuaJa. Kaxasiii mpo-
eKT MOJKET OBITh TPEICTaBICH MHOKECTBOM (haKTOPOB,
a Ka4ecTBO KJacCH(UKALUK TPOBEPEHO KaK M0 OJHOMY
13 Takux (pakTopoB, HAPUMEP TPYAOEMKOCTH KaXKJ0T0
13 3TAloB, TaK W 110 HECKOJIBKUM (haKTopaM OJHOBpE-
MeHHO. [Ipn aHanmm3e mo ¢axrtopy TPYIOEMKOCTH IMpH-
HaJUIE)KHOCTh TPOEKTa K HEKOTOPOMY KJIacCy JIOJIXKHA, B
TOM YHCIIE, OIIPEACIIATHCS MATEMaTHUECKUM OXKUIaHHEM
COOTHOIIECHHUH TPYJOEMKOCTEH M0 KayKIAOMY JTaIly:

)4
zti,s
k.= i=1 ,
Sor
t

1

is—1

r1e p — OOlLIEE YMCIIO MPOEKTOB HCKOMOTO THIIA; /, —
BpEeMsI BBITIOJTHEHHS DTala § B i-M IIPOEKTE.

B TakoM ciydae KauecTBO KIACCH()HKAIIMH MOYKET
OIPEAENATLCS  Yepe3 CpeaHEKBaApaTHUHOE OTKIIOHE-
uue k:

Jnst ompeneneHus: MpueMIIeMbIX 3HaueHud k, Mo-
KeT ObITh IPUMEHEH METOJI KOPPEISILIHOHHOTO aHan3a
WIH APYTHE METOJIBL.
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Although the specific features of each of the indus-
tries define the characteristics of the related projects,
there is practice when the projects are referred to the par-
ticular class only on the basis of the customer's industry,
the similar projects of the fire fighting systems, referred
to the different classes can be used as an example.

All the projects include the same set of stages (Ta-
ble 2), and each stage partially or completely defines the
set of subdivisions or performers who perform work of
each stage. The stages in Table 2 are shown in the se-
quence order in the project plans (there is a return to the
previous stages in some projects in case of identifying
the mistakes of previous stages), but this return changes
only the execution time on the stages, but not their per-
formers (resources).

Unfortunately, the significant data amount on proj-
ects and their history does not allow representing these
data entirely; so the data on each class of the projects are
given graphically in the figures in the normalized way.
Because of this reason the analysis of the classification
quality is performed only on the duration of each stage,
although the similar calculations could be performed ac-
cording to any measurable criteria evaluation phases of
the project stages, such as the cost of the consumed re-
sources.

To define the classification quality according to the
industry which was adopted by the company and which
is administratively established under the project develop-
ment, let’s consider the interrelation between the execu-
tion time of each project stage with the total execution
time of the project and the correlation of this relation
in the class. If the correlation is strong in the class, the
projects related to this class can be considered as well-
classified and as a result it is possible to apply reasonably

Table 1. Project Classification of Engineering Company
Ta6amnua 1. Kitaccsl IpOeKTOB HHKUHUPUHIOBON KOMIIAHUU

N°1 (1) 2014

TEMA HOMEPA: YINIPABJIEHUE NPOEKTAMMU

Ha ocHoBe mH(popManuu 0 MPUHAIICKHOCTH MPO-
€KTa K OMPENICIICHHOMY KJIACCY U UCTOPUU BBIOIHCHHS
ATOTO TPOCKTA MOXKHO MOIYYUTh OJKUAAEMBIN MTPOTPECC
[0 MPOEKTY, a TaK)Ke OLEHHUTH €ro TEKyIlee, C TOYKU
3peHHs YIPaBICHUS, COCTOsTHIE. B mopsiake ampoodanuu
paccMOTpUM TPOCSKTHl HHXHHUPHHTOBOW IPOEKTHO-
OpUEHTHUPOBAHHON KoMIaHwH (Tadm. 1).

XoT4 crieruduKa KaKI0H U3 0Tpaciieil i onpeaensieT
0COOCHHOCTH OTHOCSIIUXCS K HEW MPOEKTOB, HO UMEET-
Cs IPaKTHKa, KOT/Ia IIPOEKTHI OTHOCAT K ONPEACTICHHOMY
KJIacCy TOJIBKO Ha OCHOBAHUHU OTPACIIEBOW MpPUHAIJICK-
HOCTH 3aKa34duKa, HAIPpUMEP MOXO0KHUE IMPOCKThI CUCTEM
TOXKApOTYICHUA, OTHECCHHBIC K PA3JIMYHBIM KJIacCaM.

Bce mpoekThl BKIIIOYAIOT B ce0sl OJMHAKOBBIA Ha-
00p 3ranoB (Tadi. 2), a KKl dTar YaCTUYIHO JHOO
TIOJTHOCTBIO OIPECIsIeT HabOp MoApa3elIeHNH WIH HC-
MTOJTHUTENICH, KOTOPHIMH BBIMOIHSIOTCSI PA0OTHI KaXKI0M
craaud. B Tabm. 2 craguy TpPUBEACHBI B MOPSIKE HX
CJIeJIOBAaHUS B IUTAHAX IPOCKTOB (B OTACITBHBIX IPOCKTAX
BCTPEYACTCS BO3BPAT K MPEABIAYIIAM CTaTUSIM — TIPU
BEISBIICHUH OIIMOOK MPEIBITYIIIX CTaINH ), HO 3TOT BO3-
BpaT MEHSET TOJHKO BpeMs BBITOJTHEHHUS padoT 1o cra-
IIVSIM, HO HE WX UCTIOTHUTENEH (pecypcsr).

K coxamenuro, 3HAYMTENBHBII OOBEM JTaHHBIX
0 MpOEeKTaxX M WX UCTOPUHU HE TIO3BOJISACT MPHUBECTH STH
JAHHBIC IIEJIIKOM, ITI03TOMY OHH IPEACTABICHBI B HOpMa-
JIN30BaHHOM BH/IC Tpaduuecku — Ha puc. 1. [To 31oi ke
MIPUYNHE aHAJIU3 Ka4YCCTBa KHaCCI/I(i)I/IKaLII/II/I BBIIIOJIHACT-
Cs1 TOJIBKO MO MTPOJOJDKUTENILHOCTH KaXJI0TO U3 ATAIOB,
XOTs aHAJIOTMYHBIC BBIKJIAAKH MOXKXHO 6])[]'10 6])1 BBIITOJI-
HUTb 110 JTFOOOMY U3 U3MEPUMBIX KPUTECPHUEB OI[CHKH 3Ta-
OB MPOEKTa, HAPUMEP MO CTOMMOCTH MMOTPEOICHHBIX
pecypcos.

C mespio orpe/eNIeHIs KaueCcTBa KITACCHU(PUKAIINH 1O
MIPUHATON B KOMITAHHUHM OTPACIICBOW MPUHAJICKHOCTH,
aJIMUHUCTPATUBHO YCTaHABIMBAEMOW TIPH CO3IAHUH
MPOEKTa, PACCMOTPUM B3aUMOCBSI3b BPEMECHH BBITIOHE-
HUS 10 KaKJJOMY M3 ATAIIOB TIPOEKTA C OOIINM BpeMeHEM

Class identifier / Projects Classes / Kitaccbl mpoeKToB Projects Amount / Konn4ecTBo mpoeKToB
Wnentudukarop xiacca
1 Aircraft Engineering / ABuactpoeHue 9
2 Shipbuilding / Cynoctpoenue 19
3 Drilling Platforms | Bypobie miarhopmbl 11
4 Transport /| Tpancnopt 15
5 Cranes and Mechanisms / KpaHbl 1 MeXaHH3MBI 14
6 Gas Pumping Stations / I'a3onepexaqnBaromye CTaHIUU 13

Table 2. Project Stages of Engineering Company

Ta6muua 2. CTaguu NpoeKTOB HHKHHAPUHTOBOH KOMITAHUH

1D of the step /| Unentudukarop srama

Stages Name /| HaumeHoBaHWEe CTaquH

1

Analise | Ananus

Planning / Ilnanuposanue

Engineering / Pazpabotka

Verification / llpoBepka

Documentation /| CocTaBneHUE TOKYMEHTAIUHI

AN B WIN

Support | CepBrucHOE 00CITy>)KUBaHNE
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Fig. 1.
Puc. 1.
Relative labour intensity — OTHOCHTENIbHAsI TPYNOEMKOCTh, Project steps ‘“Aircraft engineering” CTaJu¥ TPOCKTOB
«ABuactpoenue»; Project steps “Shipbuilding” — cragum npoektoB «CymoctpoeHuey»; Project steps “Boring platform” —
CTaJUu MPOEKTOB «OypoBbie marGopMb»; Project steps “Transport” — craauu npoektoB «Tpaucnopt»; Project steps “Cranes
and mechanisms” — craauu npoekToB «KpaHbl U MeXaHU3MEBI»; Project steps “Gas transmission services” — CTaJJiH IPOCKTOB

«["a3omepexaunBaroNIe CTAHINN
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the tried-and-tested management decisions for the class

projects as well as for the projects of the same class.
The data for the correlation coefficients calculations

and the results of the calculations are given in Table 3.
The correlation coefficients of the labor intensity for

the close stages can be calculated via the formula:

n

- ((tpl,s,i - ?pl,s )(tp2,s,i - 7172,_9 ))

1

Tplp2s =7, - )
P > 32
\/Z(tpl,s,i - tp],s) Z(th,s,i - th,s)
i=1 i=1
where Loty are the mathematical expectations of the

execution time of the stages.

Following calculation of correlation coefficients cal-
culations the results were obtained which are shown in
Table 4.

As it is seen from this table, the “Transport” (“4” ID
of the class) and “Vehicles and Machinery” (“5” ID of
the class) classes projects have weak correlation of the
amount of work according to the project stages. This cor-
relation is considerably lower then the accurate value of
the correlation. This is most likely to be a consequence of
the incorrect project classification related to these types.

Table 3. Data of the Stage Duration to the Correlation Coefficients

N°1 (1) 2014

BBITOJTHEHHS MTPOEKTA U KOPPEISLUIO STOTO0 OTHOIICHHS
B Kiacce. B Tom ciydae, eciam Koppelsus B Kiacce
OKa)XeTCsl CHJIBHOM, NPOEKTBI, OTHOCSAIIUECS K JTOMY
KJIacCy, MOYKHO CUUTATh XOPOIIO KJIACCH(QUINPYSMBIMH
U, KaK pe3ynbTar, 000CHOBAHHO MPUMEHSTh HapaOOTaH-
HBIE YNPaBJICHYECKUE PElICHHs /s IPOEKTOB Kiacca,
a TaKKe M JJIsl HOBBIX ITPOEKTOB ITOTO KJlacca.

JaHHbIe U BBIYMCICHHH KOI(QQUIHMEHTOB KOp-
pEIALMKA W Pe3yNbTaThl BBIYMCICHUS NPEICTaBICHBI
B Tabm. 3.

KoadduimenTs! Koppesisiiui TpyaoeMKocTeil paboT
JUISL COCEJTHUX ATAIlOB MOT'YT OBITH BBIYMCIIECHBI 110 (op-
MyIe

((tpl,s,i - tpl,s)(tp2,s,i - tp2,s))
1

n

1

rp],pZ,s = P ) ” ) 5
Z(tpl,s,i - tp],s) Z(tpls,i - tp2,s)
i=1 i=1
e tpl o tph — MaTeMaTU4eCKHe OXHUIAaHHUsS BPEMCEHH

BBINTOJTHEHHS DTAIIOB.

B pesymsrare BBIYHCICHHS KOA(PQPHUIIMCHTOB KOP-
persnuy OBUTH TIONYYEHBI JaHHBIC, MPEACTaBICHHBIC
B Ta0. 4.

Ta6auua 3. JJaHHbIe TPOIOIHKUTENFHOCTH 3TANOB K pacyeTy KOd(pPHINEHTOB KOPPEISIIHN

Project class / Project ID number| Stage 1/ | Stages 1+2/ | Stages 1+2+3 /| Stages 1+2+3+4 /| Stages 1+2+3+4+5/
Knacc mpoekra I/Ineﬁglggl?;;amp Oran 1 Oramsl 142 | Oramst 14243 | Oraner 1+2+3+4 | Oransr 1+2+3+4+5
1 31 18.5 41.5 237.0 266.0 370.5
1 50 21.0 53.5 271.0 294.0 463.5
1 54 21.0 41.0 181.0 195.0 303.5
1 74 15.0 34.0 269.0 300.0 479.5
1 82 30.0 62.0 315.0 355.5 518.0
1 93 11.0 27.0 129.0 142.0 255.0
1 111 19.0 42.0 204.0 235.5 345.5
1 138 20.0 50.0 327.5 374.5 539.5
1 144 32.0 63.0 352.0 378.0 528.5
2 13 75.0 143.5 813.5 853.0 892.0
2 14 149.0 269.0 1548.0 1673.0 1828.0
2 26 26.5 72.0 269.0 286.5 329.0
2 29 23.0 42.5 179.5 202.0 242.5
2 48 20.5 37.5 147.0 165.0 204.0
2 63 115.0 170.5 958.8 1003.8 1027.8
2 65 105.0 201.0 879.0 960.0 1096.5
2 87 35.0 55.5 275.5 296.5 336.0
2 117 17.0 34.0 118.0 141.0 205.0
2 140 17.0 39.0 212.5 230.0 267.0
2 141 19.0 38.0 228.5 247.0 287.5
2 142 23.5 44.5 289.5 309.5 346.5
2 143 11.0 49.0 284.0 298.0 337.0
2 155 15.0 35.5 170.5 192.5 216.5
2 156 18.0 35.0 210.0 232.0 278.0
2 159 182.0 299.0 984.0 1004.0 1045.0
2 165 120.0 149.7 362.2 389.7 421.7
2 167 7.0 19.0 144.0 161.5 183.5
2 168 17.5 35.0 1257.0 1279.5 1321.5
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The end of the Table 3

Ilpooonscenue maonuywr 3

Proi Project ID number /
roject class | VieHTHuKaTop Stage 1/ | Stages 1+2/ | Stages 1+2+3 /| Stages 1+2+3+4 /| Stages 1+2+3+4+5/
Knacc npoekra mpoexra Oran 1 Oramsl 142 | Oramst 142+3 | Oramsr 1+24+3+4 | Drtansr 1+2+3+4+5

3 91 21.5 39.5 554.5 571.5 608.5
3 92 26.5 52.0 412.0 429.0 466.5
3 98 19.0 37.0 277.5 295.5 336.0
3 100 56.5 108.0 1020.5 1067.0 1128.5
3 102 38.0 75.0 1035.0 1070.5 1122.5
3 123 60.5 116.0 490.5 540.5 605.5
3 130 156.5 313.0 1612.0 1698.0 1773.0
3 131 19.5 37.5 382.5 400.0 442.5
3 133 226.5 276.7 951.7 985.2 1033.7
3 139 58.0 75.5 1060.0 1100.0 1137.5
3 160 5.0 24.0 395.5 413.0 435.0
4 27 6.7 77.8 373.8 391.3 431.0
4 53 5.3 86.2 323.7 3353 366.5
4 59 14.8 96.8 439.5 452.5 496.3
4 62 33.2 121.7 665.2 670.8 704.0
4 67 235.7 313.5 636.3 660.7 687.5
4 78 54.2 210.5 732.5 762.0 845.3
4 84 187.7 334.2 613.0 670.2 784.2
4 97 1.7 103.0 S511.7 528.3 584.3
4 107 23.5 69.0 313.0 330.2 350.7
4 110 59.2 172.5 763.3 805.0 838.2
4 125 9.0 109.0 400.8 430.5 4713
4 136 27.8 140.5 324.5 345.3 420.5
4 153 24.5 120.8 326.3 363.7 407.0
4 158 7.3 60.2 325.7 363.5 443.5
4 163 85.0 178.0 615.7 700.2 723.0
5 33 3.8 26.5 148.8 214.5 241.5
5 49 185.0 249.0 472.5 563.2 659.7
5 55 13.0 24.0 304.2 398.2 429.0
5 56 11.5 45.5 344.5 629.0 686.8
5 60 6.7 22.8 274.5 338.2 403.2
5 71 32.7 60.3 437.3 701.0 742.8
5 73 22.8 60.0 337.0 441.7 496.0
5 76 20.3 57.8 350.2 383.0 433.5
5 94 32.0 73.5 172.7 280.2 343.8
5 112 54.2 103.2 230.7 294.3 357.2
5 113 44.7 76.0 291.5 341.5 386.7
5 119 69.8 98.7 284.3 314.5 415.0
5 149 20.3 55.8 296.7 449.0 539.7
5 172 103.0 113.5 444.3 489.3 513.2
6 15 16.8 36.7 341.7 382.0 4473
6 61 40.8 44.0 208.3 234.5 2973
6 66 65.5 128.2 592.5 662.3 762.2
6 72 13.0 24.7 153.7 167.0 188.2
6 75 14.7 38.0 198.7 231.0 290.5
6 85 4.8 33.2 2443 293.2 356.8
6 86 53.5 89.8 239.8 269.2 312.7
6 114 2.3 24.8 436.5 495.3 581.5
6 115 41.8 92.3 380.3 434.7 486.0
6 124 6.0 60.0 245.7 263.0 286.5
6 126 40.5 104.2 726.3 831.2 920.3
6 128 53.0 112.7 465.7 537.2 618.8
6 137 51.3 106.5 351.5 422.5 513.2
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Table 4. Correlation Coefficients according to the Projects Stages for the Project State Calculation

Tadmuua 4. KoahhumueHTs! KOppessuy o 3TamaM NPOEKTOB /IS BEIYUCICHUS COCTOSHUS MTPOCKTa

Class | | Degrees of Freedom (n-2) /| Significant Probability 95% / | Stages 1-2 /| Stages 2-3 / | Stages 3—4 / | Stages 4-5/
Kmacc | Crenens cBoboxsr (n—2) | JlocToBepHast BeposiTHOCTE 95 % | Otanm 1-2 | Dran2-3 | Oran 34 Otan 4-5

1 7 0.666 0.781 0.772 0.729 0.516

2 17 0.456 0.868 0.665 0.682 0.896

3 9 0.602 0.621 0.670 0.789 0.8364

4 13 0.514 0.296 0.355 0.117 0.185

5 12 0.532 0.488 -0.356 0.435 —0.018

6 11 0.553 0.534 0.575 0.883 0.839

It follows from the obtained results that the project
classification “in the manual mode” leads to the sig-
nificant errors. The classification of 29 projects from 71
(41%) is found to be unacceptable. In order to remove
the defects of “the manual classification” the algorithm
was proposed which allows transferring the projects of
the problem classes into other subclasses. Thus, it is nec-
essary:

1) to calculate the correlation errors for all the classes;

2) to select the class with the biggest correlation error;

3) to choose the p project from the problem class
which has the worst correlation with its class;

4) to calculate the correlation errors for the other
classes under the possible addition of the p project;

5) to define the changes of the correlation errors for
these classes;

6) if there are classes for which the correlation error
is reduced it is necessary to move the p project in the
class with the best correlation improvement;

7) if there are not such classes, it is necessary to make
a new class and move the p project into this class;

8) to check the correlation error of the problem class,
if the error exceeds the significant value, it is necessary
to go to the 1), or to complete the process.

The use of the proposed algorithm allows with the
minimal changes of the composition of the existing class-
es reorganizing the problem classes and in between im-
proving the quality of the classification for the other proj-
ects. It is important for the organizational projects. The
appliance of the proposed algorithm for the described set
of the projects allowed providing the sufficient classifi-
cation quality for all portfolio projects by introduction of
2 new classes.

CONCLUSION. 1. The appliance of the “industrial”
classification is not baseless, but the accuracy of the clas-
sification performed depending on the project industry is
rather low. 2. In order to eliminate the problems connect-
ed with the low-quality “manual classification” the prob-
lem on the redistribution of the projects of such classes
between other classes may be considered. The problem
on the introduction of the new project classes may also
be considered which allows eliminating the problems
connected with the inaccurate classification preserving
the adopted classification for most projects.

Kak BumHO W3 9TOH TaOMUIBI, TMPOEKTHI KIIACCOB
«Tpancnopr» (naentudukarop kimacca 4) u «MamIHbI
1 MEXaHN3MbD (MIESHTU(HUKATOP Kilacca 5) UMEIoT cila-
OyH0 KOppEeIsIuio 00beMOB paboT 10 ATaraM MPOCKTOB,
KOTOpasi CYIIECTBEHHO HHXKE JJOCTOBEPHOIO 3HAYCHHS
KOppeIsiuu. JTO, CKOpPee BCEro, SIBISICTCS CIEICTBUEM
HEKOPPEKTHOM KiTacCH(UKAINU MPOEKTOB, OTHECEHHBIX
K 9TUM THUIIaM.

Kak cnemyer w3 MONydYeHHBIX pe3ysbTaToB, Kiac-
CU(UKAIMS MPOCKTOB «B PyYHOM» PEKUME HNPUBOIUT
K 3HaYUTEIbHBIM OIIMOKamM — Kiaccuukanus 29 mpo-
extoB u3 71 (41 %) okazanace Henpuemiemoii. C 1enbio
YCTpaHEHHsI HENOCTAaTKOB «PYYHOI» KiacCH(UKALMU
MIPEATIOKUM AITOPUTM, KOTOPBIH IMO3BOJIUT MEPEHECTH
MIPOEKTHI TPOOJIEMHBIX KIIACCOB B IPYTHE TTOKIIACCHI:

1. Paccuer ommOOK KOppEIsIiy sl BCEX KJIACCOB.

2. Bri0op ki1acca ¢ HanOOJbIIIEH OIIMOKON KOPPEIISIHH.

3. Bbibop u3 npoOieMHOT0 Kilacca MpoeKTa p, uMe-
FOLIETO HAUXYALIYIO KOPPEJISIIHIO CO CBOMM KJIACCOM.

4. Pacuer ommOOK KOPPEJAIMH I OCTaJIbHBIX
KJIACCOB TIPH BO3MOYKHOM J100aBJICHNH MTPOEKTA p.

5. Ompezenenrie M3MEHEHHS OMIMOOK KOPPEISLUH
JUISL 9THX KJIACCOB.

6. Ilepemernienre MpoekTa p B KJIacc ¢ yIy4lIeHHON
KOppessiuei.

7. Ilpu npeBbIILICHUN OIIMOKOI KOPPEISIUU JI0CTO-
BEPHOTO 3HAUCHMUS MEPEHTH K II. 1, NHaYe 3aBeplIcHNE.

Hcnionb30BaHne MpeUIOKEHHOTO aJIrOpUTMa MO3BO-
JISIeT C HAMMEHBIINMHU M3MEHEHHSIMU COCTaBa CyIIECTBY-
IOIIMX KJIACCOB, YTO BaYKHO JUIA OPraHU3AIMOHHBIX MPO-
€KTOB, PEOPraHU30BaTh MPOOJIEMHBIEC KJIACChl U MOMYTHO
YIy4qliuTb Ka4€CTBO KJ'IaCCI/I(i)I/IKaHI/II/I JUIST  OCTaJIbHBIX
1poekToB. [IpuMeHeHNne NpeyIoKEHHOTO aJITOPUTMA ATIs
OIMCAaHHOTO MHOYKECTBA ITPOEKTOB ITO3BOJIMIIO BBEACHUEM
BCETO JIByX HOBBIX KJIACCOB 0OECIICUNTH JJOCTATOYHOE Ka-
YeCTBO KJIACCU(HMKAIINY IS BCEX TIPOEKTOB MOPTQEIIS.

BBIBO/IBI. 1. IIpumenenue «orpaciaeBoil» Kiac-
CcU(UKAMK HE JHUIIEHO OCHOBAHMUS, HO TOYHOCTH KJac-
cu(UKaKy, OCYIIECTBISIEMO Ha OCHOBE OTpacieBOi
MIPUHAUICKHOCTH IPOEKTOB, OKa3bIBACTCSl JOBOJBHO
Hu3KoU. 2. C 1enpio yCTpaHeHUs MPoOIieM, CBSI3aHHBIX
C HEKauUeCTBEHHOW «Py4HON» Kiaccu]uKanmeil, MoxeT
OBITH PacCMOTPEH BOIPOC O MepepacIpeielieHHH Mpo-
€KTOB TaKMX KJACCOB MEXIy JIPYTHMMHU KiaccaMu JIH0o
O BBCJICHMU HOBBIX KJIACCOB IPOCKTOB, YTO ITO3BOJIUT
YCTPaHUTh MPOOJIEMBbI, CBSI3aHHbBIE C HETOYHOW KIIACCH-
(bukanmen, ¢ COXpaHeHUEeM TPUHATOM SIS OOJIBITMHCTBA
TIPOEKTOB KIacCHU(UKAIIHN.
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MXHASA MOJIKA

“ B MoHorpadum paccMOTPEHBI METOHOJIOTHYESCKHE OCHOBBI
1 MEXaHU3MBI YIIPaBJICHUSI HHHOBAIIMOHHOMN JICSITEIFHOCTBIO MOPCKUX
TPaHCIIOPTHBIX KOMILIEKCOB. MOHOrpadus 0XBaThIBAET OPraHU3aINI0
U (QYHKIIMOHNPOBAHHE COCTABIISIOIIUX MPEANPUITHH U OpraHnu3ainit
MOPEXO034HCTBEHHOTO KOMIUIEKCA, MEXaHH3MBI YIIPaBICHHS UX Pa3BH-
THEM, a TaK)Ke IPUMEPBI YCIEIIHbIX IPAKTHK. [IpeaiokeHHbIe MOAeIN
CHCTEMHO ONHCHIBAIOT BHYTPEHHIOIO M BHEIIHIOIO CPeIy MpOrpaMm
WMHHOBAIIMOHHOTO Pa3BHUTHs B YCIOBHSX OIPaHUYEHHOCTH PECYpPCOB.
[Toka3aHbl BO3MOXXHOCTH U TIPHBEICHBI IPHMEPBI HCITOIB30BAHUS TIPO-
IPaMMHBIX CHCTEM, PEaM3YIOIIMX MEXaHW3Mbl KOTHUTHBHOTO MOJe-
JMPOBAHMSI U METO/Ia aHaJHM3a UepapXuil st pa3pabotku d¢pdexTus-
HBIX CIICHAPHEB ITPOEKTOB M IIPOTPaMM WHHOBAI[HOHHOTO Pa3BUTHSI.

B MoHorpagum paccMarpuBaroTCsS BONPOCH (YHKIMOHUPOBAHHMS,
Pa3BUTHS U B3aUMOJICHCTBUSI PA3IMYHBIX (PaKTOPOB MOPCKOTO KilacTe-
pa, obecreynBaroOIIUX €ro KM3HEHHBIH LUK, U, B IIEPBYIO O4epenb,
MPOMBIIIJICHHBIX MPEANPUATHIH MOPCKHX TPAHCIIOPTHBIX KOMIUIEKCOB,
OPTaHOB IOCYAAPCTBEHHON BIACTH Pa3JINYHOTO YPOBHS, a TAKXKE Opra-

HU3aIMH HAyKH U 00pa3oBaHUsL. , ,

“ VY4eOHUK TpeqHa3sHa4YeH IS IOATOTOBKH CICIHAINCTOB
B 00JTaCTH YIIPABJICHUS IPOCKTAMH U IIPOTPAMMAaMHU U COICPIKUT 7 pa3-
nenoB. OH MOATOTOBIIEH B COOTBETCTBHH CO CTPYKTYPHO-JIOTHUYECKOM
CXeMOM y4eOHOro mporecca U TPeOOBAHUSAMH KBaTH(DUKAIMOHHON
XapaKTEePUCTUKH CICLUATBHOCTU U MPeaycMaTprBaeT OpMUPOBaAHHE
TEOPETHUYCCKUX 3HAHUN M TIPAKTHUCCKAX HABBIKOB, HEOOXOMMMBIX IS
po¢eCCHOHALHON ISATSIFHOCTH MEHEDKEPOB B c(hepe YIpaBICHUS
npoekramu. [lepBbiii pa3ien MOCBSIEH OCHOBaM YIMpPaBIEHUS IPO-
CKTaMH M IPOrpaMMaMH, OTIPEACICHUIO (PAaKTOPOB MPOCKTHON CPE/IbI
1 HOPMaTUBHBIX MaTE€PHAaJIOB, 00ECIICUNBAIOIINX UX (PYHKITHOHHUPOBA-
HHUe. Bo BTopoM paszene paccMaTpUBAIOTCS 3TAIbl Pa3BUTHA YIIPaBie-
HUS IPOCKTAMU U MPOTPaMMaMH KaK HAyYHOW TUCIHIUIMHBL, €¢ POJIb
Y MECTO B COBPEMEHHON 2KOHOMUKE. B TpeThem paszesnie mpuBeAeHO
OTIMCaHKNE OCHOBHBIX MEPOMPHUSTHUI 110 CO3/IAHUIO ITPOEKTA, & B YETBEP-
TOM — €ro peanuzauuu. [Tl 1 BOCBMON pa3ielibl MOCBSILEHbI Op-
TaHW3aIUN KOMMYHUKAIIMOHHEIX CBSA3EH B MPOEKTE, T7IC TIOMUMO TEO-
PETHYCCKUX ACMEKTOB MPHUBEICHBI IPUMEPBI HCIIOIB30BAHUS COBpE-
MEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHHA B YIPABICHUU MPOCKTAMH.
ConuanbHO-TIICUXOJIOTHYECKNE aCTEeKThl B YMPABICHUU MPOCKTAMU
U TIPOrpaMMaMH, KOTOPBIE pacCMaTPUBAIOTCS B MISCTOH INIaBe, HAIle-
JICHBI Ha co3anne 3(Pp(PEeKTUBHBIX MPOCKTHBIX KOMAH]I. , ,
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