MuHucTepcTBO 00pa3oBanus M Hayku Poccuiickoit @enepannu
®denepallbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEIKICHUE

BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHA MMOJJUTEXHUYECKA YHUBEPCUTET»

Ixoma: MakeHepHas MIKOJIA AAEPHBIX TEXHOJIOIUH

Hanpasnenue noarorosku: 01.04.02 «[IpuknanHas MmaTeMaTuka u MHQOPMATHKAY

OT)IeJ'[eHI/Ie IIKOJIbI: JKCIEPUMEHTAIbHON (GU3NKHN

MATUCTEPCKASA PABOTA

Tema padoTbl

Using of copular models to solve the problems of forming an investments portfolio

VK 519.86:330.322.1

CryneHt
I'pynna DPUO IHoanuck Hara
0BMS&1 MpertHunkas Mapust BuktoposHa
PykoBoautens
Jo/kHOCTH (015 (0] Yuenas Moanuces Hara
CTeneHb,
3BaHuUe
Jouent CemeHoB Muxaui K. §.-M. H.,
EBrenneBnu JOIIEHT
KOHCYJIbTAHTBI:
o pasneny «®UHAHCOBBIA MEHEIDKMEHT, pecypco3(h(HEKTUBHOCTh U PECYPCOCOEPEIKESHUEN
HonxHocTh DOUO Yuenas Hoanuch Hara
CTeneHb,
3BaHue
Honent OCT'H IIBUIT Kucenera E. C. K.3. H
ITo pazgeny «CounanbHas OTBETCTBEHHOCTbY
HonxHocTh OUO Yuenas Hoanuch Hara
CTeneHb,
3BaHue
Crapmmii npenogaBarens Pomanosa C. B.
JOINYCTUTDB K BAHIUTE:
PykoBogutenan QOII PUO Yuenas IHoanuce Jara
CTeneHb,
3BaHHUe
IIpodeccop Tpudonos A.1O. I.¢.-M.H.,
podeccop

Tomcek — 2020




_ 3AIAHME JJIsl PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCOD®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE»
Crygnenry:
'pynna DPUO
0BMS&1 MpertHunkon Mapuu BukroposHe
IIkoaa AT Oraenenne mkojbl (HOIL) 020
YpoBenn MarucTparypa Hanpagsienne/cnenuansocts | 01.04.02 INpuxnannas
odpaszoBaHus MaTeMaTHka U HHQOopMaTHKa

Hcxonnble naHHble K pasueily «OUHAHCOBBII MeHEIKMEHT, pecypcod(pPeKTHBHOCTHL W
pecypcocoepe:keHne:

1. Cmoumocmbv pecypcoe HayuHO20 UCCAEO08AHUS

(HH): mamepuanbHo-mexHu4ecKux,
9Hep2emu1ecKux, (PuUHAHCOBbIX,
UHPOPMAYUOHHBIX U UeETI08EHECKUX

Cmoumocmv ~ MamepuanibHelx — pecypcos U CHeyudaibHo20
obopydosanuss onpeoenenvl 8 COOMBEMCMBUU C PbIHOYHBIMU
yenamu 2. Tomcka. Tapughuvie cmagxu ucnonnumeneii onpeoenevl
wmamuvim pachucanuem HU TITY.

2.

Hopmbl u nopmamugel pacxodosanust pecypcos

Kospduyuenmur ons pacuema 3apabommuoui nnamot: 30% npemuu;
20% mnaobasku; 16% Hnaknaduvie pacxoowi, 30% pationnbiil
Koappuyuenm.

3.

chozzwyema}z cucmema Ha/lOZOO6JZ09lC€Hu}Z,
CcmaeKku Halocoes, omuuCﬂeHuﬁ,
OMCKOHmMpOG‘aHu}Z u erdumoeanuﬂ

Kosgppuyuenm omuucnenuii 60 enedrodacemuule ponowvt 30,2%.

Hepeqenb BOITPOCOB, NOJIC/KAINUX HCCJI

€10BAHNI0, TPOEKTHPOBAHUIO H Pa3padoTKe:

1. OL;EHKCI KOMMepU4UeCcKoeco U UHHO8AYUOHHO20

nomenyuana HTH

1.Ilomenyuanvhvie nompebumenu pe3yibmamos Ucciedo8anusi;
2. Ananu3z koukypenmuoix mexrnuueckux peuternuii; 3.SWOT-ananus;
4.0yenka 20moHOCMU HPOEKMA K KOMMEPYUATUZAYUU.

Pa3pa6om1<a ycmaea HAy4YHO-mMexXHu4ecKkoco
npoexkma

1.lenu u pesynomam npoexma, 2.0peanu3ayuoHHas CMpyKmypa
npoekma.

Inanuposanue npoyecca ynpaenenus HTHU:
cmpyKkmypa u epagux nposederust, bodicem,
PUCKU U OP2AHU3AYUS 3AKYNOK

1.Cmpyxmypa pabom 6 pamxax Hay4HO20 UCCIe008AHUS;
2.0npeodenenue mpyooemkocmu gvinoatenusi pabom, 3.1lnan
npoexma, 4.5rdocem nayunoeo uccreoosanus; 5.Peecmp puckos.

4. Onpeoenenue pecypcHoll, puHancosoll,

9KOHOMUYECKOU dhhexmusHocmu

1.0Onpedenenue unmezpanbHo2o PUHAHCOB8020 NOKA3AMENA
paspabomku,; 2.0Onpedenenie UHMeSPATbHOZO NOKA3AMEI.
pecypcoagppexmusnocmu paspadbomru; 3.0Onpedenenue
UHMeSPATbHO20 NoKa3amens 3PhexmusHocmu.

Ilepeuenb rpadgmyueckoro marepuajia (¢ TOUHbIM YKa3aHHEM 00s13aTeJIbHBIX YepTexeil):

1
2
3
4,
5.
6
7
8
9
1

0.

Kapma ceamenmuposarnus peinka yciye no mooenam oyeHusanus nopmeenvroeo pucka (mabu. 6.1)
Oyenounas kapma 015 CPAGHEHUsI KOHKYPEHMHbIX pewenull (maon. 6.2)

SWOT-ananusz (mabn. 6.3)

Oyenka cmenenu 20MOBHOCMU HAYYHO20 NPOEKMA K KoMmepyuanuzayuu (maon. 6.4)

Hnuyuanuzayus npoexma (maon. 6.5-6.7)

Komnnexc pabom no pazpabomie npoexma (mabn. 6.8)

ITnan npoexma (ma6a. 6.9-6.10)

Pacuem 61001cema 3ampam HU (mabn. 6.11-6.15)

Peecmp puckos (mabn. 6.16)

Oyenka cpasHumenvrou d¢hgexmusnocmu npoexkma (mabn. 6.17-6.18)

| JlaTa BbIIa4M 3alaHU4A JJIA pa3/iena 1o JUHEeHHOMY rpaguky \

33}13HI/IC BbIJ1AJ KOHCYJIbTAHT:

JloJzKHOCTH [01% (0] Yuenas crenenb, IToanuch JlaTa
3BaHHUE
Houent OCT'H HIBUII | Kucenesa Enena K. 3. H. 15.03.2020
CraHuciaBoBHA
3anaHue NPUHSJ K MCTIOJHEHHIO CTY/IEHT:
I'pynna PUO Moamuce Jara
0BM&1 MpeitHunkast Mapust BukropoBHa 15.03.2020




3AJAHME JIJISI PA3JIEJIA
«COLMAJBLHASI OTBETCTBEHHOCTDb»

Crygnenry:
I'pynna DPUO
0BMS1 MbpitHHIIKOM Mapuu BUKTOpOBHE
Hxoaa AT Otnenenue (HOI) OKCIEepUMEHTALHOM
bM3uKH
YpoBeHb MarucTparypa Hanpagpaenne/cnennaibuocts | 01.04.02 «IIpuknannas
odpa3oBanus MareMaTuKa u
WHPOpPMATHKA
Tema BKP:

IIpumeHeHne KOMYJISAPHBIX MOJeJIel K pelIeHHI0 3a1a4i (JOPpMHUPOBAHUS
HHBECTHIIHOHHOIO NOPT(eisi

I/ICXOHHbIe HJAaHHBbIC K pa3aejay «COI[I/Ia.T[I)Haﬂ OTBETCTBEHHOCTb»:

1. XapakTepucTrka 00beKTa UCCIECAOBaHUS
(BemiecTBO, MaTepual, IpuOOp, aIrOPUTM,
METO/IMKa, paboyasi 30Ha) U 00JIaCTH €T
PUMEHEHUS

OOBEKTOM HCCIIEIOBAHUS SIBISIOTCS KOITYJISIPHBIC
MOJIETTM W3 CEMEHCTBa apXWMEIOBBIX  KOIYIL.
OO6nacTu THpUMEHEHHs Mojeleld — OLEHKa pUCKa
MHBECTHIIMOHHBIX TOPT(eEINe.

[Tepedenn BOMPOCOB, MOANCKAIIUX UCCIICIOBAHUIO,

MPOCKTHPOBAHUIO U pa3paboTKe:

1. IIpaBoBbIe U OPraHU3aALHOHHbIE BOMPOCHI
oOecneyeHnst 6e30MACHOCTH:

CrenraabHbIe (XapaKTepHbIe TPU
SKCIUTyaTanuu 00BEKTa CCIeI0BaHMS,
MPOEKTUPYEMOii paboueli 30HbI) TPABOBHIC
HOPMBI TPYJIOBOT'O 3aKOHOIaTEIbCTBA;
OpraHU3alMOHHBIE MEPONPUITHS IIPU
KOMITOHOBKE paboueii 30HEI.

Tpynosoii konekc Poccuiickoit @epepanuu oT
30.12.2001 N197-®3. (pex. ot 27.12.2018);
I'OCT 12.2.032-78;

I'OCT 21889-76;

I'OCT 22269-76;

I'OCT 21958-76.

2. IIpousBoacTBeHHasi 0€30NIACHOCTD:

2.1. AHanu3 BBISBJICHHBIX BPEIHBIX U OMACHBIX
(hakTopoB

2.2. ObocHOBaHNE MEPONPUATHI IO CHUKEHUIO
BO3JCHCTBHSA

OTKIJIOHEHHE TOKa3aTeIell MUKPOKIMMATa,
OtcyTcTBUE WK HEJOCTATOK €CTECTBEHHOI'O CBETA;
Henocratounas ocBemeHHOCTh padoUeid 30HbI;
[IpeBbiieHnE YpOBHS LIyMa.

3. OkoJiornyeckas 0€30MacCHOCTD:

Amnanu3 BO3/JIeiCTBUS Ha OKPYXKAIOLLYIO CPeay IpH
yTUIN3aUUN OyMaru, JIOMHUHECLEHTHBIX JIaMIl 1
KapTPUIDKEH.

. Mopo3sr;
4. Be30nacHOCTD B YpPe3BbIYAHHBIX CUTYyallUsIX:
Husepcuu;
IToxapsl.
| JlaTa BBIIauM 3a1aHNs 105 Pa3aeaa 0o JHHEHHOMY rpaduKy | 10.02.2020
3aaHue BbIIAJ KOHCYJIbTAHT:
JokHOCTH [27(0] Yuenas crenenb, MMoanucn Jara
3BaHHE
Crapmunii PomanoBa  CaemyaHa
npenogasarenb OO/ | BmagumupoBHa
3aiaHue NPUHSJ K MCIIOJTHEHUIO CTYAEeHT:
I'pynna [(J%(0) Hoamucr Jara
0BMSI MperTHunkass Mapust BukropoBHa




SAIINTAHUPOBAHHBIE PE3YJIBTATBI OBYUYEHUS 11O OOII

Kon ‘

PesynpTater 00ydeHus

Oowenpogheccuonanvrvle Komnemenyuu

P1

CaMOCTOSTEILHO HpI/I06peTaTI), pa3BUBAaTh n OPpUMCHATH MAaTEMAaTHYCCKHUC,
€CTCCTBCHHOHAYYHBIC, COLHAJIbHO-O3KOHOMHYCCKHUE U HpO(beCCI/IOHaJ'ILHLIe 3HAHHUA [T
pelmieHuA HECTAaHAAPTHBIX 3ada4, B TOM YHCIIC B HOBOM MIJIM HE3HAKOMOM cpeac u B
MCKIUCIHUITNIMHAPHOM KOHTEKCTE.

P2

Bragets v mpuMeEHSATh METOABI U CPENICTBA MTOTyUSHHS, XPaHSHHUS, TepepabOTKH U TPAHCIISIIIH
nH(GOPMAIIUU TTOCPEACTBOM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHA, B TOM YHCJIC B
TJI00aTBHBIX KOMITHIOTEPHBIX CETSIX.

P3

JleMOHCTpHPOBATh KYJIBTYPY MBIIIICHHUS, CTIOCOOHOCTH BBICTPANBATh JIOTHKY PacCyXICHHUH U
BBICKa3bIBaHUH, OCHOBAaHHBIX Ha HMHTEPHpPETAlMH JAHHBIX, WHTETPHUPOBAHHBIX W3 PAa3HBIX
obnmacteil HayKM M TEXHUKH, BBIHOCUTH CYXICHHS HAa OCHOBAHUM HETIOJNHBIX JAHHBIX,
aHaJMM3UPOBAaTh  MPOQECCHOHANBHYI0  HMHGOpPMAlWIo, BBIACHATH B  HEW  TJIaBHOE,
CTPYKTypHUpOBaTh, OQOPMIISITH M TPEACTABISATH B BUAE AaHAIUTHYECKHUX O0030pOB C
00OCHOBaHHBIMH BBIBOJAAMH U PEKOMEHIAIHAMHU.

P4

AHaTU3UPOBATh U OLIEHMBATH YPOBHU CBOUX KOMIETEHIMI B COUETAHUHU CO CIIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOpPETYJIMPOBAaHHUIO NalbHEHIero oOpa3oBaHus M MPodecCHOHATBHON
MoOmIbHOCTH. Brmaners, mo kpaifHe#l Mepe, OAHUM W3 HMHOCTPAHHBIX SI3BIKOB Ha YpPOBHE
COLMANTBHOTO W TPO(ecCHOHAaTBHOrO OOIIEHHS, MPUMEHSTh CHENHUANBbHYI0 JIEKCHKY |
po¢eCCHOHANBHYIO0 TEPMHUHOJIOTHIO S3bIKA.

JleMOHCTpHUPOBaTh CIOCOOHOCTh K CaMOCTOSITENILHOMY OOYYEHHIO HOBBIM METOJaM
HCCIIEIOBAHNUS, CIIOCOOHOCTh CAMOCTOATENILHO MPUOOPETATh C MOMOIIBI0 WHPOPMAIIOHHBIX
TEXHOJIOTHH U UCTIONB30BATh B IPAKTHYECKON AEATEIbHOCTH HOBBIE 3HAaHUSA U YMECHHUSL.

P5

Hcmons3oBaTh HA IMMPAKTUKEC YMCHHUA U HaBbIKU B OpTraHU3allUN HUCCIICA0BATCIILCKUX pa60T 1o
HUCMOJIb30BAHUID MATEMAaTHYCCKUX MCETOAOB W MOACIHMPOBAHWA [UIA PCEHICHUA 3a[ady,
CIIOCOOHOCTh OpPraHu30BbBIBATH U PYKOBOJIUTH pa60T0ﬁ KOMaH/bI.

P6

CoBepIlIeHCTBOBaTh M Pa3BHBATh CBOM WHTEIUIEKTYAIBHBIH M OOIIEKYIbTYPHBIA YPOBEHb.
[IposiBiATE MHULMATUBY, B TOM YHCJIE B CHUTyallUsX pHUCKa, OpaTh Ha ceOs BCIO MOJIHOTY
OTBETCTBEHHOCTH.

Ilpogpune «Mamemamuueckue memoovl 8 IKOHOMUKE)

P9

PazpaGaTpiBaTh cTpaTeru H LEIM TNPOSKTHUPOBAHUS, KpuTepuu 3()(EKTUBHOCTH U
OTpaHUYEeHHs] NPUMEHHMOCTH, HOBBIE METOJIbI, CPEICTBA M TEXHOJIOTMH HCIIOJIb30BAHUS
MaTeMaTHYECKHUX METOJI0B B 9KOHOMHUKE, HAYKE U TEXHHUKE

P10

HJ'IaHI/IpOBaTL " NMPOBOJAUTH TCOPECTUICCKUEC UCCIICAOBAHUA U KOMIIBIOTECPHBIC SKCIICPUMCHTDBIL
IIpU UCIIOJIB30BAHNU MATEMATUYCCKUX METOAOB B OKOHOMUKE, HAYKE U TCXHUKE




Pedepar

BeinyckHass KBanu(uUKaLMOHHAasg padora cojaepxkur XX crpaHul, XX
pUCyHKOB, XX Ta0uIl, XX UCTOUYHUKA JTUTEPATYPhl U XX MPUIIOKECHUS.

KiloueBble cjioBa: KomynsipHas MOZeENb, KOMyia-(QyHKINS, PUCK-METPUKH,
WHBECTULIMOHHBIN NOPTQEh, MOJIETUPOBAHKE.

O0beKT nccsieI0BaHuA: KONYJISIPHBIE MOJIEIH.

Heab padoThI: MPUMEHEHHE KOIYJSAPHBIX MOJEJIEH K PEIICHUIO 3a7adyu
(bopMHUpOBaHUS UHBECTUIITMOHHOTO MOPTQEs.

B pabore wucnonp3oBaHbl — KOMyda-QPyHKIMH IS  MOJCIMPOBAHHUS
MHOTOMEPHOM 3aBUCUMOCTH Ha TMpUMepe (PUHAHCOBBIX BpPEMEHHBIX psIax.
[Mpemtosken anroput™ BblUUCIeHHS puck-metpuku  Conditional-Value-at-Risk
(CVaR) ¢ ucnonp3oBanueM Komyna-GpyHKiui. 1) olleHKr mapaMeTpOB KOIYJISIPHBIX
MOJEJIEN U IIPOBEACHUS PaCUETOB UCIIOIb30BaH A3BIK ITporpaMmupoBanus R.

Ob6sacTh NpUMEHeHMsI: MYJIbTHAUCIUIUIMHAPHAS, B TOM Ynclie (UHAHCOBAs

MaTCMaTuKa U pUCK-MCHCI?KMCHT.



Abstract

The final qualification work contains XX pages, XX figures, XX tables, XX
source of literature and XX applications.

Keywords: copula model, copula function, risk metrics, investment portfolio,
modeling.

Object of study: copula models.

Aim of study: application of copula models to solving the problem of forming
an investment portfolio.
In this work, we used copula functions for modeling multidimensional dependence
using financial time series as an example. An algorithm for calculating the risk metric
Conditional-Value-at-Risk (CVaR) using copula functions is proposed. The
programming language R was used to evaluate the parameters of copula models and

perform calculations.

Scope: multidisciplinary, including financial mathematics and risk management.
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Introduction

There are many different models for building optimal portfolios such as the
Markowitz model, GARCH and ARMA models. Investment risk can also be assessed
in various ways. The most popular of them are the historical modeling model and the
Monte Carlo method. At present, to create an investment portfolio and assess risk,
copious models have been increasingly used. The theorem formulated in 1959 by A.
Sklar that the set of marginal distributions can be expressed in terms of the
multidimensional distribution function using copula functions has now become very
popular. The fact that the partial distributions of copula functions do not have to belong
to one family of distributions makes it possible to more flexibly model the structure of
the dependence between variables. Consequently, the investment portfolio should also
become more flexible in relation to financial data fluctuations.

To assess investment risk, a risk measure such as Value-at-Risk is widespread.
It summarizes the worst losses over a period of time at a given level of confidence.
VaR is used in many financial institutions, as it is quite easy to calculate. But like many
methods for forming investment portfolios, VaR works best if the data obeys the
normal distribution law. In the case of abnormal returns, VaR has a number of
disadvantages. In order to avoid possible difficulties, another risk measure was
proposed - Conditional-Value-at-Risk. It is calculated based on VaR, but satisfies the
properties of sub-additivity and convexity.

CVaR is used for abnormal data, so you need to track the non-linear
relationship between asset tails. Copula models are well suited for this: specifically the
Archimedean copula family.

The general problem of using copula models, like any other models in real
practice, is the requirement to find estimates of unknown parameters with the best
statistical properties. But unlike other models - copula models are distinguished by the
novelty of use and a more flexible structure.

Students of Tomsk Polytechnic University have already carried out work on
the formation of investment portfolios using copula models [40, 41]. To evaluate the

parameters of the copula function, they used the parametric method. In this study, we



propose a method for estimating the parameters of copula functions using a semi-
parametric method. This work is comparative in nature, therefore, the data were chosen
in such a way as to compare the results with the results of [40].

In order to understand the history of the emergence of the copula function in
the first chapter of this study, a literary review of the very first and also the latest
sources of literature was performed. At the end of the chapter, the goal of the work was
formed and the tasks necessary for its achievement were set.

In the second chapter, an analysis of objects and research methods was
performed. Possible particular distributions and paired copulas suitable for our study
were highlighted.

In the third chapter, we described the research methodology. Basic definitions
and algorithms have been described. The selection of the structure of the copula model
and marginal distributions is given in detail.

The practical application of the copula model is described in the fourth chapter.
It also describes the processing of source data, the calculation of the basic mathematical
characteristics, the choice of marginal distributions and the structure of the model. The
construction of the investment portfolio: equilibrium and optimal. Calculation of the
risk measure.

Evaluation of the resource efficiency of the study given in the fifth chapter
showed that this project is more effective than the other two student work related to the
copulas. Small and medium-sized companies (banks), as well as private investors, were
identified as potential consumers of the project.

The sixth chapter describes the section of social responsibility. It was an
analysis of harmful and dangerous effects.

In conclusion, we collected all the results obtained during the study and
conducted an analysis of the investment risk assessment. References, including the

author’s publications, is given after the conclusion.



1 Literature review

Factor analysis or principal component analysis is used to represent multivariate
dependence of random variables. Recently, the theory of copulas has been developed
to represent multivariate dependence. In this study, we employed this theory.

Consider copula functions in more detail.

In 1940, copula functions were first described in [1] by D. Hoeffding. In 1959, A.
Sklar formulated and proved the theorem that a collection of marginal distributions can
be expressed through a single multidimensional distribution using a copula function
[2].

Introduction to the theory of copula functions was presented in the works by Joe
in 1997 [3] and by Nelson in 1999 [4]. Their studies were among the first and most
complete in foreign literature. In domestic literature, D. Fantazzini was one of the first
who began to study copula functions. In 2009-2010, he published several papers in
English and in Russian [5, 6, 7, 37, 38].

The theory of copulas appeared in the end of 20th century and has become very
popular since then. Currently, the number of studies that use copula functions is
increasing every year. Copulas are used in different subject areas, such as finance and
insurance, biostatistics, hydrology and climatology [8, 9].

Consider the family of copula functions in more detail.

The copulas of elliptic distributions are called elliptical copulas. A feature of the
family of elliptic copulas is the availability of distribution symmetry. The main
representatives of this family are Gaussian (normal) copula and t-copula (or Student's
copula). The name of the Gaussian copula originated from the name of the distribution
selected as a marginal distribution. Student’s copula was similarly defined.

Most of the existing methods for describing financial time series in optimization
or risk assessment are connected with a normal (Gaussian) distribution [39]. However,
many empirical studies have shown that the Gaussian distribution has many
disadvantages in describing the dependence of financial time series [10]. In [11], the

authors report about inadequacy of such methods due to abnormality of distribution. In



[12], the authors note that the use of Gaussian copula is possible only if linear
correlation completely explains the dependence of random variables.

In addition, it is considered that Gaussian and t-Student copulas, which are related
to the category of multivariate copulas based on one distribution, do not have the
necessary flexibility to model the dependence between a large number of variables
[13]. In most cases, the t-Student copula is more suitable than the Gaussian one, which
is not recommend by the EBA standard for modeling financial risks [14].

The Archimedean copula family includes the copulas of Clayton, Gumbel, Frank,
and Ali-Michael-Hack [15]. Unlike elliptical copulas, Archimedean copula functions
can be represented in analytical form and do not require the distribution symmetry,
which is an advantage since the correlation between losses is stronger than that between
profit [16]. The downside is that the distribution symmetry is crucial to model “heavy
tails”, which can often be seen in financial data.

At present, we can say that the theory of copulas has been sufficiently
investigated. However, the problem of estimating the parameters of the copula function
is still open. To estimate the parameters of copula models, it is required to find
estimates of unknown parameters with the best statistical properties. In recent years,
different methods have been proposed for estimating the parameters of copula
functions: parametric [17, 18, 38], semi-parametric [19, 38], and nonparametric [20].
Currently, many studies focus on the use of a combination of methods to save
computing time [37].

We consider two main approaches of the parametric estimation method:
Maximum Likelihood Estimation (MLE) and Inference for Margin (IFM). The
approaches are different: the MLE method maximizes the likelihood function by
marginal distributions and copula functions, whereas the IFM method breaks the
parameterization into two stages and sequentially parameterizes the copula function
after marginal distribution.

Semi-parametric methods are used if the type of marginal distribution is not
identified. This helps to avoid incorrect definition of distribution specifications.

Similar to the IFM method, semi-parametric methods are based on sequential



parameterization of marginal distributions and copula functions. Unlike parametric
methods, semi-parametric methods do not make assumptions about the parametric
form of marginal distributions. Therefore, when defining the parameters of marginal
distributions, we actually estimate empirical distributions. In contrast to parametric
methods, semi-parametric methods give more consistent and stable estimates.

At present, nonparametric methods are some of the least used methods. Similar to
semi-parametric methods, they imply two-stage parameterization according to the
principle of the IFM method. At both stages, the empirical distributions are estimated:
at the first stage — for marginal distributions, at the second stage — for copula functions.
The nonparametric method used for estimating copulas are described in [21].

The importance of choosing the right copula for risk management was shown in
[22], in which a portfolio of stocks, bonds, and real estate transactions was calculated.
Copulas of Gauss, Student, and Gumbel were tested to simulate daily returns, which
approximate the data for the above assets. According to VaR calculations, it was found
that the Gaussian copula is too optimistic about the benefits of asset diversification,
while Gumbel’s copula is too pessimistic. An analytical solution to finding a measure
of risk sensitivity — CVaR — was presented in [23], where the authors suggest that a
multidimensional random variable belongs to one of the following distributions —
normal (Gaussian), stable, and Student.

In [40], the formation of an investment portfolio and CVaR risk assessment
were carried out. The parameters of the copula functions were estimated using the
parametric method. In our work, we want to evaluate the parameters of copula
functions using a semi-parametric method. To conduct a comparative analysis of the
results obtained, we will use the data presented in [40] as initial data. These are stock
futures for companies: Gazprom PJSC, MMC Norilsk Nickel PJSC, Sberbank PJSC
and RTS index. This sample has daily close values and covers the period of two years
since December 16, 2015 to December 16, 2017 (504 observations). Thus, we can

compare two methods for estimating parameters: parametric and semi-parametric.



The study aims at using copula models to solve the problems of forming an
investments portfolio.
To achieve the aim, it is necessary to successively solve the following tasks:
1) Perform an analytical review of literary sources in the field of building
copula models.
2) Choose a method for estimating the copula model (parametric, semi-
parametric, non-parametric);
3) Statistically evaluate the quality of the constructed copula model;
4) Calculate the assessment of risk measures (CVaR) of the investment
portfolio using the proposed copula model;

5) Prepare a conclusion on the work done.



2 Objects and methods of research

This study explores a model for assessing investment risk through the use of
copula models. As the initial data, time series of daily prices for futures contracts were
used. When modeling, the following copula functions were employed:

1) Student’s t-copula;
2) Gumbel’s copula;
3) Clayton’s copula.

To describe the log-returns of financial time series, the following four-

parameter distributions were considered:
1) hyperbolic;
2) Johnson distribution;
3) Meixner distribution.

The parameters of these marginal distributions, as well as the copula of
functions, will be estimated using a semi-parametric approach. To represent the copula
functions, we will use graph models. When modeling hierarchical copulas, we allow
the use of a real number as a degree of freedom. The measure of risk - CVaR - will be
calculated in relation to the optimal portfolio of the selected futures contracts. To
determine the shares of the optimal portfolio, we formulate and solve the optimization
problem of linear programming. As an optimal portfolio, we will use a portfolio that
has a minimum CVaR value with given constraints. To calculate point and interval
estimates and characteristics of the CVaR risk measure, we will use the Monte Carlo
method applied to the optimal portfolio.

All that initial data regarding the futures prices were collected from the Finam
Holdings service. The programming language R was chosen as the development
environment. Work with it was carried out in the RStudio program. Such libraries as

1) VineCopula;

1) Psych;

2) Quantmod,;

3) PerformanceAnalytics;

were used in this study.



3 Methodology
3.1 Collection and preparation of initial data
First, initial time series should be converted to logarithmic returns. In this way,
we can obtain the data set we can further use in marginal distribution parameters

estimation. Eq. (3.1) transforms a price series p into log-returns r series for each asset:

rt,i:|09p ’ - (3.1)
t-1i

where i€l, d, d is the number of assets, in our case d=4;

tel, T is a time point, in our case T=504;

Since financial time series have a nonlinear dependence which is not covered
by usual Pearson’s correlation coefficient, we use rank correlation coefficients:
Kendall’s 7 and Spearman’s p. Following to [24], in further calculations, we used
Kendall’s 7. Let X and Y be two random variables defined in some probability space.

Then Spearman’s rank correlation p coefficient is defined as follows [25]:

covrg., ,rg
p:r(rgx,rgY): GV( Xa Y), (3.2)
rgy Iy

where(x,y) — Pearson’s correlation;
rgx, rgy — rank’s of random variables Xand Y;
cov (rgx, rgr) — covariance of ranks;
o — standard deviation.
For two independent pairs (X4, X») and (Y4, Y5) of the same random variables
X and one can calculate Kendall’s [26]:
r=P[(X, =X, XY, =Y,)>0]-P[(X, - X, XY, -Y,)<0]
=r(sgn(X, - X, )sgn(X, — X))

where r(x,y) — Pearson’s correlation;

, (3.3)

sgn(-) — real numbers sign.
In contrast to Pearson’s correlation, both of these rank coefficients are less

sensitive to strong outliers which are the features of financial time series. This is due



to deviations and outliers limited by Spearman's p and Kendall's T coefficients to their

rank [11]. According to [24], in further calculations we will use Kendall's t.

3.2 Estimation of marginal distribution parameters

Various non-normal distributions have been proposed for modeling extreme
events, we choose the Hyperbolic [27], Johnson and Meixner [28] distributions as the
three possible forms of marginal distributions. These types of distribution are able to
handle financial data features, such as heavy tails and skewness [23].

The hyperbolic distribution H(m, {, u, 6) is determined by four parameters:
shows the steepness, ¢ - asymmetry, u — location and § - the scale. The distribution is
symmetrical about u if the asymmetry parameter { = 0. Eq. (3.4) describes the

probability density function of the univariate hyperbolic distribution:
2 / X—u 2 X—H
1+ 751+ —5| -z=F
) )
21+ 72K, ()

where Klis the 1 order modified Bessel function of the third kind [25];

-<
1
e

fH(X|7z,§,,u,§)= , (3.4)

reRE>0,6>0,ueR

A Johnson SU distribution J(y, €, 8, A) has four parameters: y — the shape, € -
the location, § - the shape, A - the scale. EqQ. (3.5) describes the density of the Johnson
SU distribution:

f (x|y, & 6,2)= ° e A (3.5)

2
N2z 1+(ij

yeR, EeR,0>0,1>0.

A Meixner distribution M(a, £, &, u) has four parameters: u is the location
parameter, a — the scale, 8 — the skewness and & — the shape parameter [28]. Eq. (3.6)

describes the density of the Meixner distribution:

(ZCOS@ Bx-u) X
_ —u X — 4
fn (x|y,a,ﬁ', 5)_ 2anT(20) exp( . ‘F(5+I )

J (3.6)



where I" is the gamma function for complex arguments;

a>0,|,6’|<72',5>0,,ueiﬂ.

Parameters for hyperbolic and the Johnson distribution have been estimated by
the Nelder Mead method, for the Meixner distribution — by the Cramér— von Mises
distance. In these tests, we will compare empirical observations — directly real

logarithmic returns, with the values of model data obtained using these distributions.

3.3 Pair-copulas and vines

Many copulas can reflect the dependence of not only two, but several values at
once. At the same time, we know that standard copulas imply some symmetry of
distributions. That is, all pairwise dependencies will have the same pattern. However,
in practice, this is not always true. To overcome this problem, it was proposed to split
a joint copula into a set of two-dimensional copulas, the so called pair-copulas.

The use of pair-copulas allows a much more flexible dependency structure than
the structure of permutable or hierarchically embedded Archimedean copula functions.
Using paired copula functions, we can decompose the multidimensional density into
the product n(n-1)/2 of two-dimensional copula functions.

Express the four-dimensional joint density. To begin with, the distribution

density of several variables can be expressed as follows:
F(xq X )= f(xn)f(xn_l‘ Xn)f(xn—z‘xn—l' xn)... f(xl‘ x2,...,xn). (3.7)

According to Sklar’s theorem [2], it is know that

g x) :Cl,...n(Fl(Xl)'"" F (xn))- fl(xl)... fn(xn). (3.8)
Then four-dimensional density can be express as follows:
f(x ,...x4): f(x4)f(x3‘ x4)f (xz‘x3, x4)f(x1‘ Xo, X3, x4), (3.9)

Flgxg)=c; (Pl ) Falxp ) Falxg hFalxg )f (xg )t xp ) (x3)f(x4). (3.20)
Rewrite Eq. (3.6) using pair-copulas. To do this, transform the conditional

densities as follows:
f(xa’ X4) _ C3,4(F3 (Xs )’ F4 (X4) '

)= - )

i
—
w
—_
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w
N—
—
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f(Xz,X3| X, ): Cag 4(F(X2|X4)1 F(X3|X4))' f(X2|X4)f (X3|X4)

f(X3|X4) f(X3|X4)
:02’3‘4(F(x2|x4), F(X3|X4))' f(X2|X4)

f(xl,x2|x3,x4 )

f XX, )=

b))
_ C1,2\ 3.4 (F (X1|X37X4 )! F(X2|X3’ X4 )) f (X1|X3’X4)f (X2|X3' X4)

f(x, X1,

201,2\ 3.4 (F (X1|X3’ X4 )' F(X2|X3' X4 )) f(X1|X3’ XA)
The four-dimensional joint density can be represented as follows:

f(Xl""X4)= f(X4)'C3,4(F3(X3)’ F4(X4))' fs(X3)~C2’3‘4(F(X2|X4 )! F(X3|X4 ))

f (X2|X4)' Ci2/34 (F(X1|X31 Xy )v F(X2|X31 X4 )) f (X1|X3’ X4):

- f(x4)- fs(xs)' fz(xz)' fl(Xl)

'C3,4(F3 (Xs )’ F, (X4 )) Cos (Fz (Xz )’ F, (X4 )) C1,4(F1(X1)! F, (X4 )) (3.11)
Ca 4(': (X2|X4 ) F(X3|X4 )) Cpg) 4(': (X1|X4 )’ F(X3|X4 ))

Cio34 (F(X1|X3 ' Xy ) F(X2|X3’ X4 ))

In Eqg. (3.8), the third line exhibits marginals; the fourth line — unconditional

f(X2|X3'X4):

pairs; the last lines — conditional pairs.

Eq.(3.8) shows that all the elements in Eq. (3.6) can be represented as a product
of paired copulas and marginal density. The decomposition proposed in Eq. (3.8) is
called the decomposition of pair-copulas functions.

The decomposition presented in Eq.(3.8) is not unique, there are many similar
PCCs (pair-copulas construction). To classify them, in 2001 in [29, 30] Bedford and
Cooke introduced the graphical model called vine [31, 32].

Vines arrange the d(d—1)/2 pair-copulas of a d-dimensional PCC in d—1 linked
trees (acyclic connected graphs with nodes and edges). Nodes of such a tree are
marginal distributions and edges are pair-copulas.

Let's talk about three types of vines: C-vine, D-vine and R-vine.

Start with C-vine or canonical vine. In this case, the tree has one node and d—1
edges. An example of decomposition into a C-vine is presented in Eq. (3.8).

Graphically, it looks as follows:
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Figure 3.1 — Four-dimensional C-vine trees

Such a structure for describing vines is also called a star-shaped. The procedure
for generating observations with density in the form of C-vine and the procedure for
estimating parameters using the maximum likelihood function were described in detail
in [33].

D-vine is a vine in which any tree does not have a node connected to more than

two edges. D-vine has the following form (for four-dimensional joint density):
f(Xl,...X4): f(x4)- fs(xs)' fz(xz)' fl(xl)'

Ci2 (R (x, ). Fy(x,))- Ca3 (F, (%) Fy(x5))- C34 (Fa (%), Fa(x,)-
C1,3\ 2 (F (X1|X2 )’ F (X3|X2 )) 02,4\3 (F (Xz |X3 )’ F (X4 |X3 ))
Ciaj23 (F (X1|Xz » X3 )! F (XA X, % ))

Graphically, it looks as follows:
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Figure 3.2 — Four-dimensional D-vine tree
The procedure for generating observations with density in the form of D-vine
and the procedure for estimating parameters using the maximum likelihood function
are also described in detail in the AEC.
We can conclude that C- and D-vines differ only in the order of determination

of pair dependencies.



R-vine is a combination of C- and D-vines. Such a structure is the most
common example of a maximum covering tree. The main advantage of hierarchical
copulas is that each of its components is a pair-copulas with a distribution independent
of other components. Such copulas are easier to interpret and visualize; to date, there
are many different approaches to working with them [34, 35, 24]. Moreover, due to the
possibility of choosing different distributions for each pair- copulas, the flexibility of
the copula model under consideration increases significantly.

In this study, we choose between C- and D-vine as the model structure. As
paired copulas, we will use the copulas of Student, Gumbel, Clayton, Clayton-Gumbel
and Frank. The t-copula belong to the family of elliptical copulas. A two-dimensional

(pair) copula C is called elliptical if the distribution function is

Cluv] 8)=glpu|s) o*(v|5) 5). (3.13)
Than distribution function of t-copula:
cluv| 6, 8)=tlt*ul|6,5) t*(v |6, 5)6.5). (3.14)

The copulas of Clayton, Gumbel, Clayton-Gumbel and Frank belong to the
family of Archimedean copulas. Give some definitions. A two-dimensional (pair)

copula C is called Archimedean if the distribution function is

Clu,v|6,5)=plp™(u]6,6)+ 97 v|0.6) 6,5) (3.15)
Using Eq. (3.15) we write the definitions of paired copulas of Clayton, Gumbel,
Clayton-Gumbel and Frank:

1) Clayton’s copula.

5
o(s)=opls|6)= 1+ o) s, o Lt 16)= i(t—a _1j
0<u,v,t<1 6 >0 than,

C(u,v| 5):(u_5 v O —1) . (3.16)
2) Gumbel’s copula.

1

go(s):¢>(s|§):exp(—sé‘], (p_l(t|5):(—logt)5

0<u,v,t<1 §>1 than,



Clu,v| 6)= exp(—((— logu)? + (- Iogv)5);} : (3.17)
3) BB1 copula (Clayton-Gumbel).

o(s)=ols|6, 5)=(1+s;]9, o t)0, 5)=(t_‘9—1)5

0<u,v,t<1; 6>0; 5 >0 than,

1

o o % 0
Cluv] 0, 5)= 1{@—9_1) (0 ] | (3.18)
4) Frank’s copula.

oe)=0f]8)=-5 og- -} o7 0)=-1og 12

0<u,v,t<L >1 —oo< S <oo than,

cluv| 6, 8)=-s" Iog(l_ e’ - (11__‘3:: Jae )] . (3.19)

3.4 Model selection and parameter estimation

The copula model consists of the structure (vines), copula families and

parameters of the copula functions.

When choosing a model, problems such as a large number of possible vines

and a large number of pair-copulas may arise. Start by choosing the model structure.

Usually the choice of vines begins with pairs with the strongest correlation, and if we

talk about trees — the largest weight of the node.

To determine the correlation (node weight), one of the following methods can

be employed:

1) Kendall’s T;
2) Spearman’s p;
3) p-value of Goodness-of-Fit tests;

4) distances.



As it was mentioned in the subsection Collection and preparation of initial
data, in this study we will use Kendall’s 7.
After choosing the model structure, the next step is to choose the type of copula
functions, which can be done in the following ways:
1) Goodness-of-Fit tests;
2) Independence test;
3) Akaike’s information criterion and/or Bayesian information criterion —
AIC/BIC;
4) Graphical tools.
Possible copula families from which the copula function will be selected:
1) Elliptical copulas (Gaussian copula, Student’s t-copula);
2) One-parametric Archimedean copulas (copulas of Clayton, Gumbel,
Frank, Joe and other);
3) Two-parametric Archimedean copulas (BB1, BB7 and other);
4) Rotated version of Archimedean copulas.
The next step — estimation of the copula function parameters using the
following methods:
1) Maximum likelihood estimation (parametric method);
2) Sequential estimation (semi-parametric method);
3) Bayesian estimation.

This model can be considered a complete one.



4.1 Initial data

4

Numerical research of copula models

In the study, the portfolio with the following assets is used [40]:
1) RTS index futures;
2) Sberbank PJSC stocks futures;
3) Gazprom PJSC stocks futures;
4) MMC Norilsk Nickel PJSC stocks futures.
This sample has daily close values and covers the period of two years since
December 16, 2015 to December 16, 2017 (504 observations). Denote them as RTS,
SBRF, GAZP and GMKR, respectively. All that data regarding the futures prices were

collected from the Finam Holdings service.

This study is comparative in nature, therefore, the data were chosen in such a

way as to compare the results with the results of [40].

The resulting assets were converted to log-returns. The basic mathematical

characteristics were calculated: average returns, standard deviation, and correlations of

Spearman and Kendall.

Table 4.1 — Main characteristics of log-returns

Assets Moments Spearman’s 1 Kendall’s p
0 o GMKR GAZR SBRF RTS |GMKR GAZR SBRF RTS
GMKR |0.00033 0.15 |1 0.702 0.621 0.323|1 0.515 0.444 0.218
GAZR |0.00002 0.13 |0.702 1 0.519 0.308 [0.515 1 0.364 0.208
SBRF | 0.00154 0.16 |0.621 0519 1 0375|0444 0364 1 0.256
RTS 0.00075 0.16 |0.323 0308 0375 1 0.218 0.208 0.256 1

Histograms of the log-returns are shown below:
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Figure 4.1 - Histigrams of log-returns

4.2  Model selection
Suitable marginal distributions were selected. Four-parameter distributions
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(such as Johnson distribution and a mixture of Gaussian distributions) showed the most

significant results. Significance was verified using the Kolmogorov-Smirnov and

Anderson-Darling tests.

Table 4.2 - Suitable marginal distributions and their significance

Distribution Kolmogorov-Smirnov, Anderson-Darling,
p-value p-value

Johnson distribution 0.82 0.79

Hyperbolic distribution 0.74 0.81

Meixner distribution 0.92 0.89

The marginal distribution parameters were estimated. In the table below, there

are estimates of the hyperbolic and Johnson distribution by the Nelder-Mead method.



Table 4.3 — Marginal distribution estimation results

Distribution Parameters GMKR GAZR SBRF RTS
Hyperbolic distribution T 0.059 0.059 0.063 0.067
¢ 0.705 0.723 0.709 0.073

) 0.001 0.001 0.001 0.001

i 0.101 0.091 0.087 0.085

Johnson distribution Y 0.784 0.766 0.814 0.789
) 2.038 1.715 1.789 2.105

& 1.761 1.156 1.652 1.734

A 0.000 0.000 0.000 0.001

We transform our initial data into pseudo observations, which is necessary for
working with copulas. Comparative graphs of the initial data and pseudo observations

are presented in Fig. 4.2.
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Figure 4.2 — Paired graphs of observations (left) and pseudo-observations (right): on
the main diagonal — histograms of marginal distributions of log-returns, above the
diagonal — the Kendall’s 7, and below the diagonal — dot graphs of pairwise joint
distributions. The red line and the dot on all graphs are the regression line and mean
respectively.

The structure of the model and the appropriate types of copula functions were
selected using the information criteria of Akaike and Bayes (AIC and BIC). In this
study, we used the VineCopula package in R.

D-vine was chosen as the model structure. Paired copulas of Gumbel, Clayton,

Student and Frank were selected for further work (as the edges of a tree).
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Figure 4.3 — D-vine

The structure presented in Fig. 4.3 describes estimation of the parameters of the
copula model.
= Treel:
C(2,1) = Survival Gumbel’s copula with parameters 6 = 1.33, t = 0.25;
C(4,2) = Survival BB1 (Clayton-Gumbel) copula with parameters 6 = 0.12,

0 =1.68, t = 0.44;
C(4,3) = Student’s copula with parameters p = 0.72, v =7.57, 1 = 0.51;
= Tree2:

C(4,1;2) = Clayton’s copula with parametersé = 0.16, T = 0.07;

C(3,2;4) = Gumbel’s copula with parameters 6 = 1.1, T = 0.09;
= Tree3:

C(3,1;4,2) = Frank’s copula with parameters 6 = 0.54, T = 0.07.

Here 1 is the GMKR, 2 is GAZR, 3 is SBRF and 4 is RTS.

For the selected model, we conducted a goodness of fit test. The p-value equal
to 0.46 showed that the hypothesis that the copula model belongs to one of the
previously selected four-parameter distributions is not rejected at a significance level
of 0.05.

4.3 Formation of an investment portfolio

To form portofiles, we use the linear programming problem described in [40].
Two portfolios were formed: equilibrium and optimal. With weights {0.25; 0.25; 0.25;
0.25} and {0.050; 0.014; 0.384; 0.452} respectively. For them, a measure of risk of
CVaR was calculated at a significance level of 0.95. In the figure below you can see



the simulated series of CVaR risk measure for the constructed copula model in

comparison with empirically observed values.
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Figure 4.4 - The simulated series of CVaR risk measure for the constructed copula

model in comparison with empirically observed values

A similar graph from [40], where the parametric method for estimating the

parameters of copula models was used:
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Figure 4.5 - The simulated series of CVaR risk measure for the constructed copula

models in comparison with empirically observed values



The CVaR risk measure assessment obtained in this paper is more sensitive to
changes in financial time series. However, the assessment remains very conservative
and significant. Changing the parameter of the model leads to more stable estimates.
The assessment of risk measures from [40] is more conservative. This is an advantage

for risk-averse investors.



5 ddunaHCcOBLIIi MEHEIKMEHT

[{eqp MarucTepcKoun IUCCEPTALMM 3AKIFOYAETCA B IPUMEHEHUN KOIYJISIPHBIX
MoJieNiel K pelIeHuIo 3a/1a4u ((OpMHUPOBAHUS UHBECTUIITMOHHOTO MOPTQEs.

OOBeKTOM HcCCeIOBaHUS SIBISIOTCA KOIYJSPHBIE MOJENUA M3 CeMeicTBa
apXuMeNoBBIX KomyJl. C HCTIOJIB30BAHUEM KOIYJISIPHON MOJIETTH HEOOXO0IUMO OIIEHUTh
anauTUBHYI0 Mepy pucka (CVaR) mis ”HBECTUITMOHHOTO TTOPTdhETs.

Lensro JAHHOTO pasznena JCCepTaIiH SBIISICTCS OLICHKa
KOHKYPEHTOCIIOCOOHOCTU U pecypcod(p(HEKTUBHOCTH METOJIa, HCIOJIb3YIOIIETO
KONYJISIPHBIE MOJENH JUIS pelIeHHs] 3a7aud  (OPMHUPOBAHUS HMHBECTULMOHHOTO
noptdens. [jis JOCTHKEHHS TOCTABICHHOW 11eIH HEOOXOIUMO PEIIUTh CIIECTYIONINe
3a]1auu:

1) IlpoBectn aHaW3 TMOTCHIMAIBHBIX TOTPEOUTENICH pPE3yJbTaTOB
UCCIIEZIOBAHUS.

2) IlpoBectTn  aHanW3  KOHKYPEHTHBIX  TEXHHYCCKHX  PEUICHUI
HCCIICTOBAHMS.

3) BbIsBUTH CHIIBHBIC U cla0ble CTOPOHBI HAyYHO-UCCIECIOBATEILCKOTO
MPOEKTA, & TAK)KE €T0 BO3MOXKHOCTHU M BEPOSITHBIC YTPO3bI TIPU MTOMOIIU
SWOT-ananu3a.

4) OmpenenuTh  CTENCHb TOTOBHOCTH  HAyYHOTO  MPOCKTa K
KOMMEPIHATU3all1u.

5) Ilpoectn wuHuIManu3anuio npoekta. CdhopMmynupoBaTh Iedb |
pe3ynbTaT npoekTta. OnpeaenuTs 3anHTEPEeCOBAaHHBIE CTOPOHBI.

6) CdopMupoBaTh KOMIUIEKC HEOOXOUMBIX JJISI BHITIOJHCHUS HAYYHOTO
MCCIIeI0BaHMS padoT.

7) Omnpenenutb TPYJOEMKOCTh BBITOJHEHHS paOOT U pa3padboTath rpaduk
MPOBEJICHUS] HAYYHOTO UCCIeI0OBAaHUSI.

8) PaccunTaTh OFOJKET HAYYHOTO HCCIICOBAHHS.

9) Omnpenenuth PUCK BO3HUKHOBCHHUS HEONPEICIEHHBIX COOBITUH TPH
BBITIOJTHEHUH Hay4YHOTO MCCIIEIOBAHUS.

10) OrneHuTh CpaBHUTEIIbHYIO 3P (PEKTUBHOCTH HCCICTOBAHUS.



5.1 IlpeanmpoeKTHbIH aHAJIN3

5.1.1 IloreHuMadbHBIC NOTPEONTENH Pe3yIbTATOB HCCICA0OBAHUS

JUia  aHanu3a mnoTpeOuTeNned pe3yJabTaTOB MCCIEAOBAaHUS HEOOXOIUMO
PaccCMOTPETH LEJIEBOI PHIHOK M POBECTU €I0 CETMEHTUPOBAHHUE.

IleneBoli pBIHOK — CETMEHTBI pbIHKA, Ha KOTOPOM OyJaeT MpoJaBaThbCs B
Oyaymem pa3paboTka. B cBOIO ouepenb, CErMEHT pbIHKA — 3TO OCOOBIM 00pa3oM
BbIJIETICHHAs] 4acTh PBIHKA, TPYIIBI MOTpeOuTeNe, 00JadaromuX OnpeaeIeHHbIMU
OoOLIMMU NPU3HAKAMHU.

HccnenoBanue, NpoBEIEHHOE B JaHHON pabOTe, OTHOCUTCS K MHBECTHLIMSIM U
pHUCK-MEHeKMEHTY. [loTeHnnanpHble MOTpeOUTENN pe3yIbTaTOB UCCIEA0BAHMS:

1) OaHKHM 1 OAHKOBCKHE OpPraHU3AIIHH;

2) CIEeNUANHCTHI IO padoTe ¢ MOPTQEIIMU U IEHHBIMU OyMaramu;
3) MHBECTOPHI, BIaJCIONIIe TOPThHEIIMu;

4) opraHH3aluM, CBI3aHHBIC C PUHAHCOBBIMHU PHCKAMHU.

[logoOHBIE  OpraHM3anuu  TOJIB3YIOTCS  NPEUMYILIECTBEHHO  METOJ0M
UCTOPUYECKOIO0 MOJEIUPOBAHUS [UIsl OLIEHWBAHUS MOPTQeENbHOro pucka. Taxke
BECbMa pacnpocTpaH€éH Merol MoHrte-Kapno, ucnonb3yeMbld ISl CHUMYJISLIMA
MOBEJICHUST IIEHHBIX Oymar W panbHeimiero pacuéra VaR, CVaR, kxoaddunuenrta
[Tapna u Ipyrux pucK-MeTpuK.

B Tabmuue (Tabmuua 5.1) mpuBeneHbl OCHOBHBIE CETMEHTBHI PBIHKA I10
CJIEIYIOLIUM KPUTEPHUSAM: pa3Mep KOMIIAHUU U BUbI PUCK-METPUK.

Tabmuua 5.1 - Kapra cermMeHTUpOBaHMs pPBIHKA YCIYr MO MOJENSM OLICHUBAHUS

nopT(desbHOro puckKa

Bunsl puck-merpuk
VaR CVaR Koadpdunuent
[Tapna

Kpynzsie

Cpennue

Hcropuueckuit Mounre-Kapio - Komyna

Pa3mep
KOMITAaHUH




CoryacHO KapTe CEeTMEHTHPOBAHUS MOYKHO BBIOpATh CIIEIYIONTUE CETMEHTHI
PBIHKA: BCE BHUJIBI PUCK-METPHUK JIJISI MEITKUX KOMITAaHUH.

Takum o00pazoM, pe3yabTaThl JAHHOTO HCCIENOBaHUsI OyAayT Haubolee
MIPUBJICKATEIBHBI MPEUMYIIIECTBEHHO JIJIT MEJTKUX KOMITAHWM, YACTHBIX HHBECTOPOB U
aKiuoHepoB. B kayecTBe Mepbl prcka B JAHHOM MCCJIEI0BAHUH aBTOPOM ObLIT BEIOpaH
ko3pdunuent CVaR.

5.1.2 AHanu3 KOHKYPEHTHBIX TEXHHYECKUX pelleHuii ¢ MO3uIHu

pecypco3¢deKTUBHOCTH U pecypcocOepexeHust

AHanmu3  KOHKYPEHTHBIX  TEXHMYECKHMX  PCIIEHWH ¢ TO3UIUHU
pecypcodPhHEeKTUBHOCTH U pecypcocOepekeHuss TO03BOJIIET MPOBECTHU OILICHKY
CpaBHUTEIbHOU 3((HEKTUBHOCTH HAYYHOU Pa3pabOTKH W ONPEACIUTh HAINpaBICHUS
TSl €€ OyMyIIero MOBBIIICHHUS.

JIJisi OLIEHKHM WHBECTUIIMOHHOTO PHUCKA B IIMPOKOM CMBICIE CYIIECTBYET
MHOKECTBO MOJIeJIeH, TPUYEM OLICHUBAEMbIE PUCK-METPUKU TAKKE MOTYT ObITh CaMbIe
pasHble. Vcxons w3 pe3ynbTaToB CETMEHTHPOBAHHUSA, K TaKUM MOJEISIM MOXKHO
OTHECTH HCTOpUYECKOe MojenupoBanue u meton Monrte-Kapino. Mel ke B gaHHOU
paboTe UCIoIB3yeM KOMYJIISPHYIO MOJIENb OLleHKH prucka. O003HAYMM BBIOpAHHBIE IS
CPaBHEHHUS MOJIETH CIEAYIOUIUM 00pa3oM:

h — Mo/1e)Tb UCTOPUYECKOTO MOJICITUPOBAHUS;
MC — mMozenb, ncrionb3yromias Mmeroa Monte-Kapio;
C — KOIyJISIpHAsI MOJIEIb.

Haunbonee 3Haunmble 71 JaHHOW paOOThl KPUTEPUU CPABHEHHSI M OLICHKHU

pecypcorhHEKTHBHOCTH U pecypcocOepekeHus MpuBeacHbI B Ta0uiie (Tadnuma 5.2).

Tabnuia 5.2 - OnieHouHast KapTa JjIsl CpaBHEHUSI KOHKYPEHTHBIX PEIIeHUN

KonkypenTo-
bamer
Kpurepuu onenku Bec CITOCOOHOCTH
Po [Puc | P | Cn | Cuc Cc
TexHHYeCcKHe KPUTEPUH OLIEHKH pecypcodpPeKTUBHOCTH

KoHcepBaTHBHOCTE OIICHKH 0,20 3 4 5 0,60 0,80 1,00
AJIEKBAaTHOCTH OLIEHKU 0,25 3 4 5 0,75 1,00 1,25
[IpocTora MeTo10JI0THH 0,15 5 4 3 0,75 0,60 0,45
HezaBucuMocTs OT 00beEMa JaHHBIX 0,15 1 5 4 0,15 0,75 0,60




JKOHOMHUYECKHE KPUTEPHH OlleHKHU d(PPeKTHBHOCTH
PacnipocTpaHeHHOCTh Ha PHIHKE 0,10 5 4 1 0,50 0,40 0,10
3arpaTsl 0,15 5 3 5 0,75 0,45 0,75
Hroro 1,00 3,50 4,00 4,15

3HaueHUE KOHKYPEHTOCIIOCOOHOCTH Moiesi C ObLIO paccunuTaHo 1o hopmyJie:

C=yCi=Ya-P, (5.1)
| |

rae Ci — KOHKYPEHTOCTIOCOOHOCTh MOJICIIU TI0 [-MY KPUTEPHIO;
®; — Bec [-TO KpUTEPUS;
Pi — OaJIJT MOJIENH MO {-My KPUTEPUIO.

I[lo pe3synpTaTam  pacdy€éToB  BHJHO, 4YTO MOJEIb HCTOPUYECKOTO
MOJIETIMPOBAHUS ABJIIETCS HanOoJiee MPOCTOM M MOTOMY OoJiee pacpOCTpaHEHHOM,
OJIHAKO Ka4eCTBO PE3yNbTATOB XYXKE IO CpaBHEHUIO ¢ MmeToaoM MoHte-Kaprno. B To
xe BpeMs Metosl MoHTe-Kapiio nokasan pe3yabTaT OLEHKH KOHKYPEHTOCIIOCOOHOCTH
HUKE YeM BbIOpaHHasi aBTOPOM KOITYJIIpHAs MOJENb.

Takum oOpa3zoM, UCXOMs U3 PE3yJbTaTOB OLEHOYHOW KapThl KOHKYPEHTHBIX
pelleHud MOXKHO CJAeNlaTh BbIBOJ, 4YTO JUIsl BBIOPAaHHBIX TEXHUYECKHX U
DKOHOMHYECKMX  KpPUTEpHEB  HCclenyemMas  MOJelb  sBJIsSeTcs  Hauboliee
YAOBJIETBOPUTENbHON. CHIBHEUIINM KOHKYPEHTOM IS HCIIOJIb3YyeMOW Hamu

KOMYJIIPHOM MOJEIH ABJISAETCS MOJIEIb, UCTIONB3Yomas meroq Mounre-Kapiio.

5.1.3 SWOT-anaau3

SWOT — Strengths (cunbnbie croponbl), Weaknesses (ciiaOble CTOPOHBI),
Opportunities (Bo3moxkHoct) u Threads (yrpo3sl) — 3TO KOMIUIEKCHBIN aHaW3
Hay4YHO-HCCJIEIOBATEIbCKOTO TMPOEKTa, MPUMEHSEMBId [JI HCCIEIOBAHUSL €ro
BHEIIHEW u BHyTpeHHeW cpenbl. SWOT-ananu3 mnpeacrtaBisieT coOOi CBOIHYIO
Ta0JIUIly, WUTIOCTPUPYIOIIYIO CBSI3b MEXIY BHYTPEHHUMU M BHEIIHUMH (haKTOpaMu
komnanuu. [enpto SWOT-ananu3a siBisieTcsl IpeoCTaBlICHNE BO3MOKHOCTH OLIEHKU
pUCKa U KOHKYPEHTOCIIOCOOHOCTH KOMITAaHMW WJIM TOBapa B JAaHHOW OTpaciu

IMpOU3BOACTBA.



I[JIH IMPOBCACHUSA AAHHOI'O0 aHaJIn3a HGO6XOI[I/IMO BBIACIIUTH K&)KI[BIﬁ Hu3 €ro
KOMITIOHCHTOB IIPUMCHUTCIILHO K HCCHeHyeMOﬁ MOACIIN. I[aJ'ICC K&)KI[BIﬁ KOMIIOHCHT

BHEIIIHEN cpe/ibl KOMOMHUPYETCS C KaXKIbIM KOMIIOHEHTOM BHYTpeHHeH cpenbl. UToru

npoBeneHuss SWOT-ananuza oToOpakeHbl B U'TOrOBOM MaTpuiie (

Tabauma 5.3).

Tabmnura 5.3 - SWOT-ananus

CuiibHbIE CTOPOHBI:

Cl. Pa3nenbHoe
MCCJIeI0BAaHNE MapTUHAJIOB U
3aBUCHMOCTH aKTHBOB.

C2. Ciabast 3aBUCHUMOCTD OT
00béMa rmopTdens.

C3. Bricokas aileKBaTHOCTD U
KOHCEPBAaTUBHOCTb.

Caa0ble CTOPOHBI:

CJI1. CnoxHOCTH anropurMma.
CJI2. AnuTeapHOCTh
BBIYMCIICHUH.

CJI3. Manas
pacnpocTpaHEHHOCTh Ha
PBIHKE.

Bo3moxnocTn:

B1. Bricokuii cripoc Ha
PHUCKOBBIE MOJICJIN CO CTOPOHBI
notpeOuTenei.

B2. Ananmus noprdeneit co
CJI0)KHOW B3aUMOCBSI3bIO
MEX1y aKTUBAMHU.

B3. Ananu3s noptdeneii ¢
OOJIBIIUM YHCIIOM aKTHBOB.

B2C1. PazgennHoe
MCCJIEIOBAaHUE MApTUHAJIOB U
3aBHUCHMOCTEH aKTHBOB JaCT
BO3MO>KHOCTH ITPOBOJIUTH
aHanu3 noptdeneit co
CJIOKHOM B3aHMOCBSI3BIO
MEXy aKTUBAMHU.
B1B3C2C3. Bricokoe
KaueCTBO MOJIYy4aeMbIX
pe3yIbTaTOB B KyII€ C
BBICOKHM CITPOCOM Ha
PHUCKOBBIE MOJIETN
MPUMEHUTEIBHO K TTOpTdensim
¢ OOJIBIIIMM KOJIMYECTBOM
AKTHBOB MO3BOJIAT OBICTPO
3aHATH CBOIO HUIILY HA PBIHKE

B1CJI1CJI2. bnarogaps
BBICOKOMY CIIPOCY MOKHO
YIPOCTUTD aJTOPUTM,
UCIIOJIB3Ysl €70 OTIEIBHO IS
KQKJI0M KOHKPETHOM 3aJa4H.
IIpu ynpomenun anropurma
aBTOMATUYECKU COKPATUTCS
BpPEMsI BBIUYUCIICHUH.

Yrpo3ssr:

V1. Hanimune MHOXKeECTBa
ATbTEPHATUBHBIX MOIXO/I0B.
V2. PazButHe pbIHKa,
YCIIO)KHEHUE UCXOTHBIX
JTAHHBIX.

V1C3. YHuBepcaabHOCTh
MOJIETH U BBICOKOE KaYeCTBO
MOJIy4aeMbIX PE3yJIbTaTOB
MO3BOJIUT 3P eKTUBHEE
O0pOTHCS C KOHKYPEHTAMH.

VI1CJI3. Manas
pacnpoCcTpaHEHHOCTh Ha
PBIHKE MMOAOOHBIX MOJeNIeN
03BOJIUT 3 (EeKTUBHEE
00pOTHCS C KOHKYPEHTaMH.

Takum oOpazom, B xoae npoeaeHus: SWOT-ananuza aBropoM ObUT celiaH
BBIBO/I YTO pa3/IeIbHOE UCCIIEJOBAaHNE MAPTMHAJIOB ¥ 3aBUCUMOCTEH aKTUBOB AACT HaM
BO3MOYKHOCTh TPOBOJANUTH aHAJIHM3 MOpPT(Henel CO CII0KHOW B3aWMOCBSI3BI0 MEXIY

aKTUBaMHU. A Takke ObLIO OTMEUEHO UTO BRICOKOE Ka4eCTBO MOTy4aeMbIX pe3yJIbTaTOB



B KYIIC C BBICOKHMM CIIPOCOM Ha PHUCKOBBIC MOJICIIN IMPUMCHHUTCIIBHO K HOpT(l)eJ'IHM C

OOJBIINM KOJIMYECTBOM aKTHBOB ITO3BOJISAT 6BICTpO 3aHATH CBOIO HUIITY HA PBIHKC.

5.1.4 OueHka roToBHOCTH MPOEKTA K KOMMePIUAJIN3AIHU

J11s nanHo# paboThI MPOBEAEH aHAJIN3 CTETICHU MPOPAOOTAaHHOCTH MPOEKTA C O3UIINU
KOMMeplUuain3auuy. JlaHHblil aHamu3 NpuBeIEH B Ta0uLe (

Tabmuma 5.4) c oleHKaMHd CTENEHH TOTOBHOCTH HAyYHOT'O IIPOCKTa B
KOMMepueckoM oTHomeHuH. Kaxaplii mokazaTenb aHanu3a ObLT OLEHEH MO MATH
OaspHOM miKasie. OUEHKH CTENeHW MpopadoTaHHOCTU HayyHoro mpoekta (HIT)
TPAKTYIOTCS CIAEAYIOLUIIM 00pa3oM:

1) He mpopaboTaHo;

2) mpopaboTaHo cado;

3) BBIMOJIHEHO, HO KAYE€CTBO M10JI COMHEHUEM;

4) BBITIOJIHEHO Ka4eCTBEHHO;

5) uMmeeTcs MOJI0KHUTEIBHOE 3aKIIOUCHIE HE3aBUCUMOT'0 SKCIIePTa.

OneHka ypoBHSI UMEIOIIMXCS 3HaHUM y pa3paboruuka (P.) ompenensiercs B
COOTBETCTBHH CO CIICIYIONISH CHCTEMOI OAJIIIOB:

1) He3HAaKOM HJIM 3HAKOM MaJio;

2) 3HAKOM C TEOpHEH;

3) 3HAKOM ¢ TeOpHel U MPAKTHUCCKUMHU MPUMEPaMH TPUMEHEHHS,
4) 3HAKOM C TEOPHEH U CAMOCTOSITEIILHO BBITIOJIHSCT;

5) 3HaKOM ¢ TeopHeH, BHITIOIHICT, MOXKET KOHCYJIBTUPOBATH.

HroroBas orenka P ompeaenseTcst Kak cymMMa BCEX OIIEHOK Pi M0 KaXJA0MYy

| -My ITOKa3aTeo:

P=3P (5.2)
|



Tabnuna 5.4 - OneHka cTerneHy roTOBHOCTH HAYYHOT'O POEKTa K KOMMEPIHAIN3alun

No Crenenb YpoBeHb
o /I_I HaumenoBanue popaboTaH- | UMEIOIUXCS
Hoctu HIIT 3HaHuil y P.

1 OrnpesiesieH UMEIOIIHMICS HayYHO-TEXHHUCCKHUH 33718 5 5

2 OmnpenenieHbl IEPCIICKTUBHBIC HAITPaBICHUS 5 4
KOMMEpIHATU3aIi HAyYHO-TEXHHUECKOTO 3ajieria

3 Onpenenenbl OTpAcau U TEXHOJIOTUU (TOBapBI, S) 4
YCIIYTH) JJISl IPEATIOKESHHSI HA PhIHKE

4 Omnpenenena ToBapHas (hopMa Hay4YHO- TEXHHUUECKOTO 3 3
3ajiena JUIsl IPeJICTaBICHUS Ha PHIHOK

5 OmpesienieHbl aBTOPHI M OCYIIECTBICHA 5 4
OXpaHa HX MpaB

6 [IpoBeneHa oreHKa CTOUMOCTH 2 1
MHTEIUIEKTYaJIbHONH COOCTBEHHOCTH

7 [TpoBencHBI MAPKETHHTOBBIE MCCIICIOBAHUS 3 2
PBIHKOB COBITa

8 Pazpaboran 6usHec-1IaH 1 1
KOMMEPIHATU3AIMH HAyYHOH pa3paboTKu

9 Onpenenensl MyTH IPOABMKEHUS HAy4YHOU 1 1
pa3paboTKu Ha PEIHOK

10 | Pa3pabotana crparerus (popma) peanuzanuu 3 4
HAY4YHOH pa3paboTKu

11 | IIpopaboTaHbl BOIIPOCH! MEXIYHAPOIHOTO 1 1
COTPYIHUYECTBA U BBIX0J1a HA 3apPYOEKHBIN PHIHOK

12 | [IpopaGoTaHbl BOIIPOCH UCTIONB30BAHUS 1 1
YCIIYT HHOPACTPYKTYPHI MOIIEPIKKH, TTOTYISHUS
JBTOT

13 | [IpopaGoTtaHsl BONPOCH (PUHAHCHPOBAHUS 1 1
KOMMEpIIHaTu3alui HayqYHOU pa3paboTKu

14 | Imeercsa koMaHa JIsl KOMMEPIIUAIU3AINHA HAyIHOM 1 1
pazpaboTku

15 | [IpopabGoTan MexaHH3M peau3aIuu 2 2
HAYYHOTO TPOEKTa

Uroro 39 35

Takum 06pa3zoM, MOJy4eHHBIE CYMMapHbI€ 3HAUCHUS BXOJIAT B AUana3oH oT 30
a0 44 4YTO  COOTBETCTBYIOT CpEOHEW  MEpPCIEKTUBHOCTH  MPOEKTa

Ha

KOMMEPIMATU3AINI0. YPOBEHb MMEIOIIUXCA 3HAHUN y pa3paboTyuka TakxKe

OTHOCHUTCS K CPpEAHEMY YPOBHIO T'OTOBHOCTH IMPOCKTA K KOMMCPLIHUAIIU3AI[UH.



5.2 Huunmanu3anus NpoeKTa

Wuunumaiys mpoekTa onpenessT H3HadallbHbIE [ENU MPOEKTa UM COJEpKaHue
pabotel. Takxke, B TaHHOM paszfiesie ONPEAeISIIOTCS U3HAYAIbHbIE YKOHOMUYECKUE —
¢unancoBbie 3aTpathl. [lo maHHOI paboTe Takke HAIO OMPENCIUTh BHYTPECHHHE U
BHEIIIHME 3aWHTEPECOBaHHbIE CTOPOHBI MPOEKTA, KOTOPHIC BIUSIOT Ha OOIIUIA
pe3ynbTaT HAyYHOTO MPOEKTA.

5.2.1 Leau u pe3yJibTaT NpoeKTa

[lenssMu mpoekTa C HKOHOMHUYECKON TOUKH 3pEHHUS SIBISIOTCS H3y4YEHUE
CYUIECTBYIOIIUX METOJOB W HMX YCOBEPILICHCTBOBAaHHE, a TaKXKe IMOCIEIYIOIee
yIOBJICTBOPEHUE OXHUIAHWW 3aMHTEPECOBAHHBIX CTOpoH. bonee moapoOHas
UH(pOPMAIIKs 0 3aMHTEPECOBAHHBIX CTOPOHAX OTpakeHa B Tabmmie (Tadmmma 5.5).

Tabnuua 5.5 - 3anHTepecoOBaHHbBIE CTOPOHBI IPOEKTA

3anHTepecoBaHHbIEC CTOPOHBI

O:xu1anus 3aMHTEPECOBAHHBIX CTOPOH

WNuBecTunmonnsie GoHIbI,
Bpokepckue komnanuu,
YacTHbie HHBECTOPHI U AKITHOHEPHI.

Bricokoe kauecTBO pPE3YyJIbTAaTOB, 6LICTpOTa

JNehcTBUsI, 00paboTka OOJBIIUX O0BEMOB

NAHHEBIX.

Llenu 1 pe3yabTaThl MpoekTa noApoOHo omucanbl B Tabuie (Tadmuna 5.6):

Tab6muma 5.6 - [lens u pe3ynbpTaT mpoekTa

Hean npoekra:

Onenka CVaR nHBECTULIMOHHOTO MOPTQEs C UCHOIb30BAHUEM
KOMyJa-() yHKIHUH.

O:xugaemble pe3yabTaThl
MPOEKTA:

OueHuTh napamMeTpbl MAPrUHAIBHBIX PACIpeleIeHU aKTHBOB U
napaMeTpsl KOmyJ;

[TocTpouTs MHOrOMEPHOE paclpeieeHue sl UCCIIEyEMOTO
noprdens;

Paccunrtare CVaR u cpaBHUTH ¢ pe3ylibTaTaMu, MTOJTyIeHHBIMU
JUISL IPYTUX MOJEIIEH.

Kpurepun npuemkn
pe3yJIbTATOB NMPOEKTA:

XapakTepUCTUKU MOJIETH OLIEHUBAIOTCS C MOMOIIBIO TECTOB.
Kpurepuem 3HaunmocTu 06110 BIOpaHo 3HayeHue p-value = 0.05.
Bpewmst utst pac4€ToB TOHKHO OBITH MEHBIIIE, YEM y MOJIENIEH,
KOHKYPHUPYIOIIUX IO KAYECTBY XapaKTEPHCTHUK.

TpeOoBanus K pe3yJbTary
NpoeKTa:

KoHcepBaTuBHOCTH M aJIeKBaTHOCTH; BO3MOXXHOCTH 00pabOTKH
00JIBIINX TOPTQEnei;
beicTponelicTue.

Takum oOpa3zoMm, B JaHHOM Mojpazfene OblIu c)OopMyIUpOBaHBl 1ENb U

OKHUAACMBIC PC3YJIbTAThI IIPOCKTA, I'TABHBIM Tpe60BaHI/I$IMI/I K KOTOPBIM ABJIAIOTCA



aJIeKBaTHOCTh OIICHKH, OBICTPOACHCTBHE MOJEIM M BO3MOXKHOCTH 0OpabOTKH
00MBIINX O0OBEMOB JaHHBIX. Takke aBTOPOM ObUIM BBIABICHBI 3aMHTEPECOBAHHBIC
CTOPOHBI MPOEKTA: MHBECTUIMOHHBbIE (OHIBI, OPOKEPCKHE KOMIIAHUM U YaCTHbHIC
UHBECTOPHI U aKIIMOHEPHI.
5.2.2 OpraHu3anHOHHAs CTPYKTYpPa NPOEKTa
Ha nannom stamne paboThl MPOUCXOAT CIEYIOUTUE ACUCTBUS:
1) ®opmupoBanue paboYeH rPyIIIbI IPOSKTA;
2) OmpenencHue poJid KaKI0TO Y4aCTHUKA 3TOTO MPOCKTA;
3) Omnpenencare (HyHKIHIA, BHITOIHAEMBIX KOKIBIM U3 YYACTHUKOB M HX
TPYZ03aTpaThl B IPOEKTE.
PaGouyas rpymma npoekTa onucana B Tadnuie (Tadmauma 5.7):

Tabnuua 5.7 - Paboyas rpyrimna npoekTa

Ne dUO, ocHOBHOE Poanb B DOyHKIUH Tpyno3arparsi,
n/n MecTO padoThl, NpoeKTe yac.
JOJIZKHOCTh
1 CemeHoB Muxaunn PyxoBoautens | CocraBneHue u 56
Esrennesuu, TIIY, YTBEPKIACHUE TEXHUYECKOTO
JIOLICHT OTJCIICHUS 3a/1aHusl, BBIOOP METOa
AKCTIEPUMEHTAIBLHON BBITIOJIHEHHS pa0OTHI,
buzunu aHaJIM3 MOJIYYEHHBIX
pe3yabTaTOB
2 MpitHutikast Mapust | Ucnonnutens | BeimonHenue nmocraBnenHoit | 992
Bukroposna, TIIV, 3a/laul, COCTABIICHUE U
MarucTpaHT odopmiieHue
MOSICHUTEILHOM 3aIIUCKU K
BKP

Takum o00pa3oMm, B palOodylo Tpylmny MOpOeKTa BOLUIM JBa YeJIOBEKa:
PYKOBOAMTENb W HCIOJHUTENb HpoekTa. OOuue TpyAo3aTpaTbl PyKOBOIUTENS M

rucnoJHUTENSA cocTaBisitoT 1048 vacos, uto paBHo 131 maHro.

5.3 IlnanupoBaHue ynpaBjeHHs HAYYHO-TEXHUYECKHM MPOEKTOM
['pynna nporeccoB MIaHUPOBAHUS COCTOUT U3 MPOLIECCOB, OCYIIECTBIISIEMBIX
JUIsL OTIpeesieHHs] OOIIero cojepxaHusi padoT, YTOYHEHUS LEAH M pa3pabdOTKH

MOCJIEIOBATEILHOCTH JEHCTBUM, TPEOYEMBIX JUIsl TOCTUKEHUS TAHHOU 11ETTH.



5.3.1 Crpykrypa paGoT B paMKax HaAyYHOI'0 HCCJIe0BAHUA
Brmonuaenne BKP tpynoemkuil mporecc, KOTOpbIM OLIEHUBAETCS SKCIIEPTHBIM
IIyTEM B YEJIOBEKO-IHSIX M HOCHT BEpPOSTHOCTHBIM XapakTep, T.K. 3aBUCHUT OT
MHO’KECTBA TPYAHO YUYUTHIBAEMBIX (DaKTOPOB.
Jlig peanuzanyy NpoeKkTa He0OXOAUMBI JBa UCTIOTHUTEIIS:
1) PykoBoautens mpoekra (P);
2) Wcnomautens npoekta — umxeHep ().
Pa3znenum BbINONHEHHWE TUIUIOMHOM pa0OThl Ha 3Tallbl, MPEACTABICHHBIE B
cienyromeit Tadmure (Tadmuma 5.8):

Tabnuna 5.8 - Kommieke paboT mo pa3paboTke MpoeKTa

OcHOBHBIE 3Tarbl Ne | Conepxanue padboT JomxHoCTh
pao. UCITOJIHUTEIIEH
Pazpabotka 1 | CocraBneHue u yTBepxKaeHue PyxoBoaurens,
TEXHUYECKOI'0 3a1aHus TEXHUYECKOTO 3a/laHus Wnxenep
Br10op HanpaBnenus 2 | [loxbop u n3yueHue Huxenep
UCCIIEIOBaHUM MaTEepUajIoB 110 TEME
3 | Beibop HampaBieHus Hnxenep
HCCIIEN0BAHUMI
HccnenoBanue u 4 | AHanu3 UCXOJHBIX JaHHBIX Wnxenep
aHaJIN3 IpeAMETHON 5 Br100p MeTo/1a BBITTOTHEHUS PykoBoautens,
o0macTu paboThI WNuxenep
Teopernueckue u 6 | Bebop cpenst pazpaboTku WNuxenep
JKCIIEpPUMEHTAIbHbIE 7 | Pa3paboTka METO1010THH Nuxenep
UCCIIE/IOBaHUS 8 | Hanucanue nporpaMMHOTo Wnxenep
Koz
Oo6o0uenue n 9 | AHanu3 nony4eHHbIX Wnxenep,
OLIEHKA pe3yJIbTaTOB pe3ysIbTaToB pabOThI PykoBoauTens
10 | CocraBnenue oT4era 1Mo Nuxenep
MPOJIEJIaHHOM paboTe

Takum 00pa3zoM, KOMIUIEKC paboT Mo pa3pabOTKe MPOEKTa BKIIOUMII B ceOsl 5
sTanoB. PykoBoauTenb mpoekTa MPUHUMAET Y4acTHE B TPEX CIEAYIONIUX dTamax:
pa3paboTka TEeXHHMYECKOTO 3aJaHusl, UCCIIEOBAHNE U aHAJIN3 MPEeIMETHOW 00JIacTH,
000011IeHNEe U OTICHKA Pe3yIbTaToB. VICIIONIHUTEND POEKTa — MHKEHEP — MPUHUMACT

Y4aCTHC BO BCCX JTallax p213pa6OTKI/I IIPOCKTA.



5.3.2 Omnpeaenenue TPy10eMKOCTH BbINOJIHEHHA padoT

TpynoBbie 3aTpaTbl B OOJBIIMHCTBE Clydasx oOpa3ylOT OCHOBHYIO 4YacTb
CTOMMOCTH DPa3pabOTKH, MOSTOMY BaXHBIM MOMEHTOM SIBJISIETCSl OIpE/eIIeHHe
TPYAOEMKOCTH pabOT Ka)kJJOr0 U3 YYACTHUKOB HAYYHOT'O UCCIIEJOBAHUS.

TpynoeMKOCTh  BBIMOJHEHHS HAYYHOTO  HCCIECIOBAaHHS  OLEHHBAETCS
HKCHEPTHBIM ITyTEM B UETIOBEKO-IHAX U HOCUT BEPOSITHOCTHBIN XapaKTep, T.K. 3aBUCHUT
OT MHOXXECTBa TPYTHO YUYUTHIBAEMbIX (DakTopoB. [l OIpenesieHus: 0XHIaeMOro

(cpenHero) 3HaueHUs TPYJOEMKOCTH t ., HUCIONb3yeTCs cienytomas hopmya:

3t . +2t
t(mlci — mini 5 max1 ’ (5.3)

rae t = — oxumaeMasi TpyAOEMKOCTb BBITIOJHEHHS | -0i paOOTHI Yel.-JH.;

t — MHUHHUMAJIBHO BO3MOJHasd TPYAOCMKOCTDH BBIIIOJIHCHHA 3aI[aHHOﬁ | -oi

mini
pa6OTI>I (OHTI/IMI/ICTI/ILIGCKa}I OOCHKA: B IIPCAIIOJIOKCHHNHA HaI/I6OJIee 6JIaFOHpI/ISITHOFO
CTE€UCHHS 0OCTOSTEIIBCTB), Ye.-IH.;

t . — MakCHUMajJbHO BO3MOKHasI TPYAOCMKOCTD BBIIIOJIHCHHA SaHaHHOﬁ | -oi

maxi

paboThI (MECCUMUCTHYECKAS OIICHKA: B MPEINOI0KCHUU Hanbojiee HeOJaronpusITHOTO
CTE€UCHHS 0OCTOSATEIBCTB), YL~ H.

Ucxons w3 oxumaeMod  TpymoeMKoCTH  padoT t oIpenensercs

odci 9

NPOJOJDKUTENLHOCTh  KOKIOM paboTel B pabounx JHAX T,, y4dHTHIBaroIIas

MapauICJIIbHOCTDb BBIIIOJITHCHHUA pa60T HCCKOJIbKMMH HUCIIOJTHUTCIIIMUA:

t i)
Tpi = q ! (5'4)

rae T, — IPooIKUTEIBHOCTE OHOM PaboThI, pal. IH.;

t — oxumaemasi TpyJOEMKOCTh BBITIOJTHEHUSI OJTHON paOOThI, YeII.-IH.;

0o1Cl

Y. — 9UCIIEHHOCTH HCHOHHHTeHeﬁ, BBIITOJIHAIOMIUX OJHOBPEMCHHO OJIHY U TY

1
e paboTy Ha JaHHOM 3Tarie, Yel.
Takum 006pa3om, B JaHHOM pa3zjiesie Mbl OnpeaeIiIu GopMysTbl HEOOXOAUMBIE
JUIS pacdeTa OKUIAeMOW TPYIAOEMKOCTH M MPOAODKUTENBHOCTH paboT B pabodmx

JTHSIX.



5.3.3 Ilnan npoekTa

OnnuM W3 Haubosnee YIOOHBIX W HArJIJIHBIX CHOCOOOB MPEACTaBICHUS
KaJICHJAPHOTO IJlaHa paloThl SIBISIETCA IOCTPOCHHE JIGHTOYHOro rpaduka
nposenenust BKP B popme nuarpammer ['antra.

Juarpamma ["aHTTa - 3TO TOPU30HTAIBHBIN JICHTOUHBIN TpaduK, HA KOTOPOM
paboThl MO TeMe TMPEACTABISIIOTCS NPOTSIKEHHBIMH BO BPEMEHU OTpe3KamH,
XapaKkTepU3yOIMMHUCS JaTaMU Hayalla U OKOHYAHUS BBIMOJHEHUS JAHHBIX pa0oT.

Jliist ynoOGcTBa mocTpoeHus rpaduka, IIUTENbHOCTD KaKI0TO U3 3TAoB padoT
U3 pabounx JAHEH ClieyeT MEepeBeCTH B KaJlleHAapHbIe THU. JIJIT 5TOT0 HEOOXOAMMO

BOCIIOJIL30BAaThCA Clieaytolei popMyoil:

Tki = Tpi ) kKCL’Z 1 (5.5)
rae T, — IpOJOIKUTENLHOCTD BEITONHEHHS i-if pabOTHI B KaJI€HIaPHBIX JIHAX;
T, — IPOJOIDKUTEIPHOCTD BBIIOIHEHHS i-if pabOTHI B pabOUHX THSAX;

kK — k03 durmenT KaaeHIapHOCTH, KOTOPBIN OMPEIENIIeTCs M0 CIIEAYIOIIEH

Kan

dbopmyie:

T
K,,, = o 5.6
T T T 25)

Kan 8blX np

rae T — KOoIM4uecTBO KajleHJapHbIX AHEH B roay (365);

T — KOJWYECTBO BBIXOAHBIX NIHEH B romxy (52 mHS, TPU HICCTHIHEBHOM

6blX

paboueii Henene);

T,,— KOJIMYECTBO Npa3IHUYHBIX AHEH B roxy (14).

Takum oOpa3zom, korpdunmeHT kanennapHoctu k., pasen 1,22. BpemeHnnble

Kan

NOKa3aTesy MPOBEACHUS HAYYHOU paboThl nipescTaBicHbl B Tadauie (Tabmuua 5.9),
coliep)kaHue padoT B COOTBETCTBHH C HOMEPOM pabOThl MOXKHO MPOCMOTPETH B

tabmuie (Tabmuma 5.8).



Tabnuna 5.9 - Bpemennble nokaszaTenu IpoBEACHHS HAYYHOH paOOThI

No TpynoemkocTs paboT, yen-aHu HUcnonuutenun T T
pad. a "
4eJI0BEKO- YEJI0BEKO-
JTHU JTHU
[ L o LS 1 P n P
YeJIOBEKO- | YEJIOBEKO- | YEJIOBEKO-
HHHA JAHHU JHUA
1 2 6 4 P, U 2 2 2 3
2 22 28 24 14| 24 29
3 3 8 ) n 3) 6
4 2 7 4 nu 4 )
5) 3 6 4 P, U 2 2 3 2
6 2 5 3 u 3 4
7 18 23 19 u 19 23
8 32 36 34 n 34 41
9 6 9 7 P, U 3 4 4 )
10 25 30 27 14| 27 33
Hroro 131 124 |7 150 |10

5.9) MOXHO cenaTh BBIBOJ UYTO MPOAOKATEIHHOCT BBHITTOTHEHUS HAYYHOU pabOThHI

B pabouux qHAX cocTaBUT — 131 nmeHp, a B KaneHaapHeix — 160 queii. Ha ocHoBaHumM

9THX JaHHBIX Oblja MocTpoceHa quarpamma ['antra (Taonuna 5.10).

KAJICHIAPHBIX JHAX cocTaBUT 10 mHeW mis pykoBoautelnsd npoekrta u 150 mHeun mis

VCIIOJIHUTENS poeKTa (MHkeHepa). CyMMapHO BBHINOJHEHUE HAYYHOU pabOThI 3aiiMeT

160 nHeit yTo MPUOIU3UTENHHO PaBHO 5,3 MecsIam.

Hcxons u3 BpeMEHHBIX TTOKa3zaTenel MpoBeAeHUsl HaydHou padoTsl (Tabnuia

Takum 00pa3oMm, MPOAOIHKUTEIBHOCTh BBITIOJHEHUS HAy4YHOUW paboOThI B




Ta6muma 5.10 - KanennapHsiil miad-rpaduk nposeieHus: padbot

Ne | Conepxanue pabot Tk ITpog0IKUTENTLHOCTD BHIIOJTHEHUS pabOT, THH
pab ) " | dek. | SluBapb DeBpaiib Mapt Arnipeinb Maii
E 1IlH 10 10 10 10 10 10 10 10 10 10 10 10 10
S\
~
1 | CocraBienne u P, |23
YTBEPKIACHUE 41
TEXHUUYECKOT'0 3aJJaHus
2 | IlogOop u n3yueHue u |29
MaTepuasoB MO TeMe
3 | Boibop HanpaBienus n |6
VCCIIEOBAHUI
4 | AHaiu3 UCXOIHBIX h|5
JAHHBIX
Bei6op merona P, |32
5 | Bimonnenus paboThI "
6 | Berbop cpens 4
pa3paboTKu
7 | Pa3zpabotka u |23
METOJ0JIOTUU
8 | Harmcanme u |41
MIPOrpaMMHOT0 KOJa
9 | AHanm3 MOJTyYCHHBIX P, |54
pe3yabTaToOB paboThI 141
10 | CocraBneHue oTyera 33
I10 MPOJCIIAHHOU
pabore
- PykoBoaurens _ - Unxenep




5.3.4 BoakeT HAYYHOI0 HCCJIe0BAHUSA
[Tpu mnanupoBannm OrOIKETa HAYIHO-HCCIEI0OBATEIBCKOTO MTPOCKTA JOIKHO
ObITh 00€CHeuYeHO IMOJIHOE W JOCTOBEPHOE OTpaKEHHE BCEX BHUIOB PACXOJIOB,
CBSI3aHHBIX C €ro BbIMoJiHeHneM. Onpe/eneHre MoJIHBIX 3aTpaT Ha BeimoHeHne BKP
MPOU3BOAMUTCS IIyTEM CYMMUPOBAHUS PACXOJIOB IO CIEIYIOUIUM CTAThsIM:
1) marepuasbHBIC 3aTPaThI;
2) ocHOBHas 3apaOOTHas IUIaTa HCIIOJTHUTEIICH;
3) monoJHHUTENbHAS 3apabOTHAs IUIaTa UCTIOJIHUTEIICH;
4) oTuncacHHS BO BHEOIOKETHBIC (DOHIBI (CTPaXOBbIC OTUHUCIICHHS);
5) HakJIaJIHBIE PACXO/IbI.
[IpousBeneM pacuet MatepuaabHbIX 3aTpaT. [lokaxeM oTpakeHne CTOMMOCTH
BCEX MaTEPHAIIOB, UCIIOJIB3YEMbBIX TIPH pa3padO0TKe MPOEKTa, BKIFOYAs PacXoabl Ha UX
npuoOpeTeHne M, MpU HEOOXOAMMOCTH, JOCTaBKy. Pacuer 3aTpar Ha marepuabl
IIPOU3BOIUTCS 10 (opMe, npuBeAcHHOM B Tabauie (Tadmumna 5.11):

Tabmuua 5.11 - MarepuanbHbie 3aTpaThl

HaumenoBanue Enununa KonuuectBo Iena 3a ex., pyo. | Cymma, pyo.
HU3MEpeHUs

Bbymara navka 1 300 300

Kaprpumx  nmns | wr. 1 3000 3000

MpUHTEpa

Kannenspckue IIT. 1 200 200

MPUHAICKHOCTH

Hroro 3500

Takum 00pa3oM, CTOMMOCTh MaTEpHAIBHBIX 3aTpaT, HEOOXOIUMBIX IS
MIPOBEICHUSI HAYYHOTO HccienoBanus, coctaBuT 3500 pyo.

[TpousBeneM pacyeT 3apabOTHOM IIATHI IS UCIIOTHUTEIeH. B maHHOM cTaThe
pPacxo/IOB IUIAHUPYETCA U YUUTHIBACTCS OCHOBHAs 3apaOOTHAs IJlaTa UCIIOTHUTENEH,
HETMOCPEICTBEHHO YYaCTBYIOIINX B TPOSKTHPOBAHUU BBITYCKHON KBaTU(DUKAITMOHHON
paboThI:

3371 = 30CH + 3()0n ' (57)

rae 3, — OCHOBHas 3apabOTHas IJIaTa;

3, ,— JOIOJIHUTENbHAsI 3apab0oTHA I1aTa.



OcHoBHas 3apaboTHas muara (3, ) pykoBoauTens (J1abopaHTa, MHKEHEPA)

paccuuThIBaeTCA MO cleayromieit popmyre:

301—1 :3()H 'Tp’ (5.8)

0

rac T 2 MMPOJOJIKUTCIIbBHOCTD pa60T, BBIITOJHACMBIX HAYYHO-TCXHHUYCCKHUM

paboTHUKOM, pad. JIH.;

3,,— CpelHeIHEBHAs 3apa00THas I1aTa pabOTHHKA, PYO.

CpennenHeBHas 3apabOTHA IJIaTa PACCUUTHIBACTCSA 110 hopMyIIe:

3 -M
3()11 = MF !

0

(5.9)

rae F— neifctBurensHbIl romoBoil ¢oHx pabodero BpeMEHHM HAay4yHO-

TCXHHUYCCKOI'O IICpCOHAJIA, pa6 JH.;

3 — MecsiuHBII TOJDKHOCTHOM OKIaj] paOOTHHKA, PyO.;

M — konuuecTBO MecALEeB paboThl O€3 OTITycKa B TEUEHHUE roJia:
npu oTiycke B 24 pab. qus M =11,2 mecsnia, S-1HeBHas HEEs;
npu otiycke B 48 pabd. nueidi M=10,4 Mecsia, 6-1HeBHasT HEAEIS.

Tabnuma 5.12 - bananc pabodero BpeMeHH

Ioka3aTenu padoyero BpeMeHH PykoBoaurenas | UHkeHep
Kanennapuoe uncio nuei 365 365
KonnyectBo Hepaboumx JAHEH: BBIXOAHbBIE U IPa3JHUYHbIC THU | 66 66
[Torepu paGouero BpeMeHH; OTITYCK; HEBBIXOJIbI IO OOJIE3HU 48 48
JlelicTBUTENbHBIN T010BOM (OH pabouero BpeMeHH 251 251

MecsuHbIi TOJKHOCTHOM OKJIa] paOOTHHKA!
3, =3, -A+k, +k,) -k, (5.10)
rae 3 — 3apaOoTHas miara 1o TapuHoON cTaBKe pyKOBOIUTENS, pYO.;
K,, — IpeMHuanbHbli K03 puuuenT, paublii 0,3;
Ky — k03 unmenT nornar u HandGaBok cocrariset npumepto 0,2 — 0,5;
kP— pairioHHbIi K03 durrent, paBabii 1,3 (r. Tomck).

Ucnions3ys popmyiist 5.7-5.10 Obu1 mpou3BEICH pacueT OCHOBHOM 3apab0THOM

wiatel (Tabmuma 5.13).
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Tabnuna 5.13 - PacueT ocHOBHO# 3apaO0OTHOM TUIATHI

Wcnonaurenu 3,00 | K, [ kx| K, |3, py6 3,.py6 | T,,ma | 3  pyb
PykoBogutenn 35120 03 [0,2 |1,3 | 68484 2837,6 7 19863,2
HNuxenep 12000 0 0 1,3 | 15600 646,4 124 80153,6

Takum o0pa3oM, ocHOBHas 3apaboTHas IIata pabouell rpynmbsl Ha Bech
nepuo/ BeIMOJIHEHUS uccnenoBanus coctaBut 100016,8 pyo.

JloToTHUTENBbHYI0 3apab0THYIO UIaTy IpUMeM paBHOU 12% OT OCHOBHOIA:
(5.11)

3,,=012-3

don ocn

Torna nononHuTenbHas 3apaboTHAs TUIaTa pyKoBoauTens OyaeT paBHa 2383,6
pyO0., a uwxkenepa — 9618,4 pyo.

[IpousBeneM pacuer OTUUCIEHUN BO BHEOIOAKETHBIE (POHIBI. OTUHCICHUS BO
BHEOIO/KETHbIE  (OHIBI  SABISIIOTCA  00A3aTENbHBIMM IO  YCTAHOBJIEHHBIM
3aKOHOAATENBCTBOM Pocculiickoit denepanum HOpMaM OpraHaM TOCYAAapCTBEHHOTO
comuanibHoro crpaxoBanusi (O®CC), nencuonHoro ¢onaa (IID) u megunuHCKOTO
ctpaxoBanus (POOMC) ot 3aTpar Ha orIaTy TpyAa pabOTHUKOB.

BenuunHa oTuncieHnii BO BHEOIOAKETHBIE (DOHABI ONPEAEIIAETCS UCXOAs U3
crieayromieit hopMyJIb:

38}{65 = keneﬁ ’ (3 + 3()071 ) ' (5'12)

OCH

rae K, .— Kodb)UIHEHT OTYHCIICHNI Ha YIUIaTy BO BHEOHODKETHBIC (DOH/IBI

(nencuoHHbIM (HoHA, POHI 003aTENBHOIO METULIIMHCKOTO CTPAXOBAHUS U Mp.).

B cootBerctBun ¢ @epepanbHbiM 3akOHOM OT 22.12.2005 Nel79-03
YCTAHOBJIEH pa3Mep CTPaxoBbIX B3HOCOB paBHbId 30,2%. OTuucineHuss BO
BHEOIOKeTHBIC (DOHIBI TTpeACTaBeHbI B Ta0uile (Tadmura 5.14).

Ta6nuna 5.14 - OTuucieHus Bo BHEOOKETHBIE (DOHTBI

Hcnonaurens OcHoBHas 3apabotHas | JlonogHHUTENbHAS OTtuucneHus BO
iara, pyo. 3apa0OTHas MJiaTa, | BHEOIOKETHBIE
pyo. (hoHIBI
Hayunsrit pykoBonutens | 19863,2 2383,6 6718,5
Nmxenep 80153,6 9618,4 271111
Hroro 33829,6
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Takum 00pa3om, OoTUMCIIEHUS BO BHEOIOKETHBIC (DOHIBI 3a BECh MEPHOI
BBITIOJTHEHUS UCCIIeI0BaHUs cOCTaBsT 33829,6 pyo.

[IpousBeneM pacuer CTOMMOCTH YCIyT CTOPOHHUX OpraHu3aIiil 1 HaKJIaJHbIX
pacxonoB. HaknamgHple pacxojpl YYHTHIBAIOT MPOYHE 3aTpaThl OpraHU3AINH, HE
MomaBIIMe B TMPEAbIAYIIME CTaTbM pPAacXoJOB: I€4aTb M KCEPOKONMHPOBAHHUE
MaTepHaOB HMCCJEAOBAHMS, OIUIaTa YCIYT CBSI3U, JJIEKTPOIHEPTHUHU, TOUYTOBBIE U
TenerpadHble pacxo/pl, pa3MHOXKEHHE MaTepuaioB W T.1. Paccumraem 3aTparhl Ha
AIIEKTPOIHEPTHUIO, TOTPEOIIIEMYI0 000PYI0BAHUEM.

Tak xak paboTa MPOW3BOAMIACH TOJBKO C HCIIOIH30BAHUEM TEPCOHATHLHOTO
KOMITBIOTEpA, BCE HAKJIaJHBIE PACXOJbl COCTABISET IUIaTa 3a DJEKTPOIHEPTHUI0 U
WHTEpHET. B pacuérax Oyaem yduThIBaTh, YTO MOITHOCTHh KOMIIbIoTepa paBHa P = 0.2
kB1/4. Taxke yuuthiBaeM Iiaty 3a uHTepHer S, = 300 py6./mec. Torma mpu 8-
4acOBOM paboyeM JHE HAKJIaJHbIE PACXObl COCTABIISIOT:

Chaxn =8+ (Tp P) - Son + T(/30 - Sy,

rae S,y = 5.8 py0 / kBT - 4 — ynenbHas miaTta 3a 3J1eKTPOIHEPTHIO.

CnenoBatenbHO, Cyan cocTaBisioT 134,96 py6. nnst pykoBoautens u 2390,7
py0. s mHxkeHepa. Takum oOpa3om, pacxojbl Ha AJICKTPOIHEPTUIO U UHTEPHET
cocTasar 2525,7 pyo.

[TonBenem uToru mo OOJKETY HAy4yHOro HccienoBaHus. Pacuer Oropkera
3aTpaT Ha HayYHO-HCCIIeI0BATeIIbCKHIA MPOSKT MpuBeacH B Tadmuie (Tadmuma 5.15).

Tab6numa 5.15 - Pacuer G6romxeta 3arpat HUA

HanmenoBanue craTbu Cymma, pyo0.
MarepuanbHble 3aTpaThl 3500
OcHoBHas 3apaboTHas 11aTa 100016,8
JlononuurensHas 3apabotHas | 12002

IiaTa

Oruncienus BO BHeOOMKeTHBIE | 33829,6

boHIbI
Hakitamubie pacxoapl 2525,7
Brogxxer 3arpar HU 151874,1

Takum oOpazom, OOIKET 3aTpaT HAYYHOTO UCCIeAoBaHus cocTaBuT 1518741

py0. Paccuntannas BenmMyuHA 3aTpaT HAYyYHO-MCCIIEIOBATEIHCKON PaOOThI SBIISETCS
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OCHOBO 17151 popMHUpOBaHUS OI0OPKETa 3aTpaT MPOEKTa, KOTOPBIM pyu (GOPMUPOBAHUHU
JIOTOBOpA C 3aKa3YMKOM 3alUINAETCs HAyYHOH OpraHu3alueil B KayeCTBE HUKHETO
npejena 3arpaT Ha pa3paboTKy HAyYHO-TEXHUYECKOU MPOTYKIIUU.

5.3.5 Peectp puckosn

Bo Bpemsi mpoekTa CylecTByeT PHUCK BO3HUKHOBEHMSI HEONpPENeNEHHBIX
COOBITHH, KOTOpPhIE MOTYT IMOBJIEYb 32 CO0OM HexenaTenbHbie dPPexThl. [ Takux
COOBITHI COCTaBJICH PEECTP PUCKOB, COAEPKAMIN B ceOe 00Tyr0 HH(POPMAITUIO O HUX
(Tabmuua 5.16). BeposTHOCTh HACTYIUIGHHS M BIHSHHC ONPEACIEHHOTO pPHCKa
OLICHUBAIOTCS MO NATHOAJUIPHON IIKaie. YPOBEHb PHCKAa MOXKET OBITh BBICOKHIA,
CpeIHUI WM HU3KWK B 3aBUCUMOCTH OT BEPOATHOCTH HACTYIUICHWS M CTENCHU
BITUSIHUS PUCKA.

Tabnuna 5.16 - Peectp puckon

5
S
A = ®
= v
- S E|g|z 7 £ = =
@ 5 = S v | B = e = = o
5 S o == = Q S o B o=
= = o= = = = = Q S =
= o R > = = S = 3,
[~ = = = = = = ® 9
= =
S g g | a | > oz > g
S /A [~= T =
=
Yupasnenue HexoppekTtHbiii | 3 5 Bricokuii | Pacnpenenenue HecornacoBanHocTh
MPOEKTOM coop 00s13aHHOCTEH JeUCTBUIM
UHPOpMAITUH
Texuuueckuii | Hekoppektheie | 3 ) Beicoknii | Uérkoe HecormacoBanHoCTh
pe3yIbTaThI IUTAHUPOBAHHE JIENCTBUIM
Buemnuii HecoorserctBue | 2 2 Huskuit PesepBHoe Bpemst | OTCyTCTBHE TaHHBIX
TUTaHy

Taxum 06pazom, 1o pe3ynbTaTam JaHHOTO Mo/Ipa3zesia MOXKHO CAENIaTh BHIBO,
YTO PUCK BO3HHWKHOBEHUS HEOIpPENEIEHHBIX COOBITHI, KOTOphIE MOTYT IMOBJIEYH 3a
co0oil HexenaTenbHble d(PPEKThI, CYIIECTBYET, HO BEPOSTHOCTh HACTYIUICHHS €ro

MaJIOBEPOSITHA.

5.4 OueHka cpaBHUTEIbHON 3P PeKTUBHOCTH UCCIEAOBAHUSA

Onpenencane  3¢pGEKTUBHOCTH  MPOUCXOJWT HA  OCHOBE  pacydeTa

MHTErpabHOTO  TOKa3aTenss A(Q@PEeKTUBHOCTM HayyHOro wuccinefgoBanus. Ero

HaxXO0XXACHUC CBA3aHO C OIPCACIICHUCM JIBYX CPCIAHCB3BCIICHHBIX BCJIMYHH:

¢bunancoBoi 3 (HEKTUBHOCTH U pecypcodrhPEeKTUBHOCTH.
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WNurterpanbHpiii  mokaszarens  (uHAHCOBOW  A(DPEKTUBHOCTH  HAYYIHOTO
WCCJICIOBAHMsI TIOY4YaloT B XOJE OIEHKH Oo/KeTa 3aTpar Tpex (wim Ooree)
BapHAHTOB WCIOJHEHHS HAY4YHOTO wuccienoBanus. Jlis 3Toro HanOONbIIHiA
WHTETPATLHBIN TIOKA3aTeNb pealn3alii TEXHUYSCKON 3a7adi IpUHUMAETCs 3a 0a3y
pacdera, C KOTOPBIM COOTHOCSTCS (UHAHCOBBIE 3HAYCHHS IO BCEM BapHaHTaM
ucnonHeHus. [lomydeHHBI HHTETPATBHBIN TTOKa3aTeb PUHAHCOBOUW 3PPEKTUBHOCTH
OTpa)kaeT COOTBETCTBYIOIIEE YMCICHHOE YBETUYECHHE JHOO YMEHBIICHHE OIOKeTa
3aTpat pa3paboTKu B pa3ax.

WuTerpanbHbiil GUHAHCOBBIN MOKa3aTeNlb pa3padOTKH ONpeaesIeTcs Kak:

ucn.i Pi
unp , 5.13
punp D ( )

max

ucn.i

rae .,

— UHTETpaIbHBIN (PUHAHCOBBIN MTOKA3aTeNlb Pa3padOTKu;
@, — CTOMMOCTb i-I'0 BapHaHTa HCIIONHCHHS;

D, .« — MaKCUMaJIbHasi CTOMMOCTB MTPOEKTa (B T.4. aHAJIOTH).

WuTerpanbHbiil mokazareiab pecypcoddPeKTHBHOCTH BapUaHTOB UCTIOTHEHUS

00BEKTA MCCIIETOBAHUS MOKHO ONPEIEIUTD CIEAYIOIUM 00Pa3oM:
I, =2.8xb, (5.14)

rae Ipi_ UHTETpaJbHBIN TIOKa3aTelb pecypcodDPeKTUBHOCTH IS 1-TO

BapuaHTa UCIIOJIHEHUS Pa3pabOTKu;

d, — BECOBOM KOA(QPHUIMEHT 1-r0 BapuaHTa UCIIOJHEHUS Pa3pabOTKy;

bi — OanpHas OIlGHKA 1-TO BapuaHTa WCIOJHEHHUS pPa3paboTKH,

YCTaHABJIMBAETCS SKCIIEPTHBIM ITyTEM I10 BEIOPAHHOM IIKajIe OLICHUBAHMUSI.
PaccMmoTpum crenyroniyue BO3MOXKHbIE UCTIOTHEHUS! HAYYHOTO UCCIIEA0OBAHMS:
Texkymmi npoekt — «IIpuMeHeHne KOmyJIIpHbIX MOJAEJEN K PEIICHUIO 3a/1a4H

dbopMUpOBaHUS MHBECTUIIMOHHOTO TOpTdens», OrmmkeT ucciaeaoBanus 151874,1

py0.; Anamor 1 — mpemnoxkenHass CmarynoBsiM [[. Mogens B pabote «KomymnspHbie

MOACIN OJIA OLNCHHUBAHHWA HWHBCCTHIIMOHHOI'O PHUCKaA», 6IOI[)K€T HCCICOAOBAaHUA
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516428,03 py6.; Ananor 2 — npenioxenHas Teem K. mogens B pabote «Pa3zpaboTka
cratuctTuaeckux tectoB st VaR u CVaRy, 6romker uccnenoBanus 1449599 pyo.
Pacuer wuHTerpambHOro IMoKazaTesst pecypcodPPEeKTUBHOCTH 1T  Tpex
BAPUAHTOB HUCIIOJHEHUsI MpoekTa npusedeH B Tadbnune (Tadmuua 5.17). 3nadyenus
HUHTETPaAIbHOTO (PMHAHCOBOI'O TIOKa3aTelIs puBeaeHbI B Tabmie (Tadmumna 5.18).

Tabmuna 5.17 - CpaBHuTenbHas OIEHKAa XapaKTEPUCTUK BapUAHTOB HMCIOJHEHUS

IIPOEKTa
Becogoii Texymuii
Kpurepun K03ppuumeHT npoeKT Anajior 1 | AnaJgor 2
napamMerpa
AJIEKBaTHOCTH MOJIEINA 0,4 5 5 4
CKopocCTh pacueToB 0,2 4 ) 4
Y100CTBO B AKCILTyaTaIlluu 0,15 3 3 2
CJ110’)KHOCTH METO0JIOIHA 0,15 5 5 5
CKOpOCTh BHEIIPEHUS 0,1 3 3 3
Hroro: 1 4,3 4,5 3,75

Hcxons U3 CpaBHUTEIBHOM OLIEHKH XapaKTEPUCTHK BAPUAHTOB MCIOJIHEHMS
npoekta (Tabmuma 5.17) HamOosblliee 3HAYEHHWE WHTETPAIBHOTO IOKa3aTess
pecypcod3phekTUBHOCTH MoKaszan AHaior 1.

WNHurerpanbHblii  mokaszareib 3()PQPEKTUBHOCTH BApUAHTOB  HUCIIOJIHEHUS

pazpadotku (|, ;) ompemenserca Ha OCHOBAaHMM WHTETpaNbHOTO MOKA3aTEIs

pecypcoddHEeKTUBHOCTH M MHTETPAIbHOTO (PHAHCOBOTO MOKa3aTess o Gopmyre:

| .
_ _Pucnl (5.15)
ucn.l | ucnl ’ '
un p
CpaBHeHHE MHTETPAJbHOTO  TMoOKa3aTesisd A(PQPEKTUBHOCTH  BapHUaHTOB
WCIIOJIHEHUsI Pa3pa00TKH TO3BOJUT OMNPEACIUTh CPABHUTEIBHYIO S()PPEKTUBHOCTD
npoekTa U BbIOpaTh Haubojee 1eaecoo0pa3Hbli BapHAHT U3 NPEAJIOKEHHbIX.

CpaBuutenbHas 3¢(HEeKTUBHOCTh MPoeKTa (J.p) HAXOAUTHCA MO PopMyJIE:

|
3, = e, (5.16)

ucn.2
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CpaBuutenbHass 3(G(GEKTUBHOCTh pa3pabOTKU W PACCUYUTAHHBIE MHTETPaJbHBIC

ToKa3aTe Iy MpuBeacHbI B Tabwuie (Tadmuma 5.18).

Tabnuna 5.18 - CpaBHutenbHast 3QPEKTUBHOCTD pa3pabOTKH

T =
Ne IMoka3arenu CryHH AmnaJior 1 Amnajior 2
NPOEKT

1 WuTterpanbHblil prHAHCOBBIN OKA3aTeNb 0,29 1 0,28
pa3paboTKu

5 WHTerpanbHbIi ITOKa3aTelb 43 45 3,75
pecypcodhHeKTHBHOCTH pa3paOdOTKH

3 | UaTerpanbHbii mokasarensb 3¢ (GEeKTHBHOCTH 14,8 45 13,4

4 CpaBuuTtenbHas 3 (HEeKTUBHOCTH BapHAHTOB 1 0.3 0.9
UCTIOJTHEHHUS

Takum 006pa3oM, cpaBHEHUE 3HAYCHUH C MO3UIIUU (DUHAHCOBOW M PEeCypCHOM

3 ()EKTUBHOCTH TOBOPUT O TOM, YTO TEKYIIUMHA MPOEKT SBISETCS Hauboiee

3(1)(1)€KTI/IBHI>IM. Amnanor 2 — mokasai Xyaainuc pe3yiibTaThbl 110 BCCM HHTCIPAJIbBHBIM

IIOKAa3aTCJIsIM, a Amnanor 1 — I/IMGI-OHII/Iﬁ HauOoJbIIee 3HAYCHHE HHTCIPAJIBHOI'O

noKasarelis pecypcodPpeKTUBHOCTH, TOKa3aJl Xy NN pe3yJabTaT 0 HHTErPATbHOMY

ITIOKAa3aTCIIIO B(b(bCKTI/IBHOCTI/I 13-3a CJIUIIKOM OOJIBIIION CTOMMOCTH IIPpOCKTA.

5.5 BsiBoabl

BoeiBoabpl Mo rinaBe «OUHAHCOBBIM MEHEIKMEHT, pecypcod(HEKTUBHOCTh U

pecypcocOepeKCHHEC:

1) Amnanm3 NOTEHIHUAIBHBIX MOTPEOUTENCH pPEe3yNbTaTOB HCCIICIOBAHUS
MOKa3all, 4TO pe3yibTaThl JAHHOTO HCCIEAOBaHUS OyayT Haubosee
MPUBJIEKATEIbHBI TPEUMYILIECTBEHHO JIJII MEJIKUX KOMIIAHWUM, YaCTHBIX
WHBECTOPOB U aKLIUOHEPOB.

2) Taxke B maHHOW TjaBe ObLI MPOM3BEICH aHAIM3 KOHKYPEHTHBIX
TEXHUYECKUX PELICHUM HucciaenoBanus. Mcxons u3 pe3ynbTaToB
OLICHOYHOW KapThl KOHKYPEHTHBIX PEIICHUN MBI CIEJIAJIA BBIBOJ, YTO
JUTSI BEIOpAHHBIX KPUTEPHUEB UCCIeayeMas HaMHU KOIYJISIpHAs MOJIEh
saBisieTcss Oojiee yAOBJICTBOPUTEIHBHOM YE€M HUCTOPUYECKUM METOJ

MoaenupoBanus u meroa Monte-Kapiio.
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3)

4)

5)

6)

7)

8)

B xone npoenenns SWOT-ananuza ObUH U3y4eHbBI CUIIbHBIE CTOPOHBI
U BO3MOXXHOCTH HCCIIEJIOBaHUS, a TaKkke 00O03HAaueHbl ero cialble
CTOPOHBI U YIPO3bl, KOTOpPbIe HEOOXOJUMO YYECTh MPHU peaTU3aALHHU.
bbut caenan BBIBOJ UTO pasfeNibHOE HCCIEAOBAHHWE MaprHHAIIOB U
3aBUCUMOCTE aKTHBOB JIaCT HaM BO3MOKHOCThH MPOBOJUTH aHAIHU3
noptdenei co CIOXHOW B3aUMOCBSI3BI0O MEXKIY aKTHBaMHU. A Takke
OBLJIO OTMEYEHO YTO BBICOKOE KAaYE€CTBO IMOJIy4a€MbIX PE3ylbTaTOB B
KyIl€ C BBICOKMM CIIPOCOM Ha PUCKOBBIE MOJENIU MPUMEHUTEIBHO K
noptdensiMm ¢ OOJBIINM KOJUYECTBOM AaKTHBOB TMO3BOJST OBICTPO
3aHATH CBOIO HUIILY Ha PBIHKE.

CrerneHb rOTOBHOCTH HAyYHOTO MPOEKTa K KOMMEpPIMaIU3auu Oblia
OTHECEHAa K CpEJHEMY YPOBHIO TEPCHEKTUBHOCTH TIPOEKTa Ha
KOMMEpLHAIN3alUI0. YPOBEHb UMEIOLIUXCS 3HAHUHM y pa3paboTunka
Tak)Ke ObUI OTHECEH K CPETHEMY YPOBHIO.

[enb mpoekTa Obla chopMyIMpOBaHa CIAEAYIONUM 00pa3oM: OlLIEHKA
CVaR wuHBecTMIIMOHHOTO NOPTQENst C HUCHOJIb30BAaHUEM KOITyJia-
¢yakmuii. K 3aMHTEepecOBaHHBIM CTOpPOHAM OBITM  OTHECEHBI
WHBECTULIMOHHBIE (OHIBI, OpPOKEPCKME KOMMAHUM U YaCTHBIC
WHBECTOPHI U aKIIUOHEPHI.

CdopmupoBaHHBIN KOMILUIEKC pabOT MO pa3pabOTKe MPOESKTa BKIFOYUI
B cebs 5 oramoB. Pabouas rpymma BKIOYHMIIA B ce0s CIEAYIOIIUX
WCTIOJTHUTENICH: PYKOBOAMUTENS M MHXKEHEPA.

[Ipu onpeneneHun Tpy10EMKOCTH BBIMOJHEHUSI pa0dOT Oblia HallieHa
MPOJIOJDKATEITLHOCTD BBITIONHEHUS HAYYHOU paboThl. B paboumx mHsx
oHa cocTaBuT — 131 aeHsp, a B kaneHaapHbix — 160 gHel. OCHOBBIBASIChH
Ha  TPOJOJDKUTEIBHOCTH  BBITIOJIHEHHWS  HAay4HOM  paboOThl B
KaJICHIAPHBIX JHSIX ObLT pa3paboTad rpaduk MPOBEACHHUS HAYIHOTO
MCCJICJIOBAaHMSI B BUJIE AMArpaMMbl [ aHTTa.

B Oromxker 3arpaT HAy4YHOTO WCCIEAOBAHMS OBUIM BKIIOUEHBI TaKWE

CTaTbM PACXOJ0OB KaK: MAaTCpUaJIbHbIC 3aTpaTbl, OCHOBHAA U
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JIOTIOJTHUTENIbHAS 3apa0OTHBIE IJIAThI, OTYUCIICHHS BO BHEOIOKETHBIE
dboHABI W HaKIAAHBIE pacxombl. bBrOmKET 3aTpar HAy4YHOTO
uccieaoBanus coctaBuin 151874,1 pyo.

9) Taxyke MBI ONPEIESIIIN, YTO PHUCK BO3HUKHOBEHUS HEOINPEACIEHHBIX
COOBITHH, KOTOpbIE MOTYT TMOBJIEYb 3a COOOUM HexKelaTelIbHbIe
3¢ (}eKThl, CYIIECTBYET, HO BEPOATHOCTh HACTYIUICHHUS  €r0
MaJIOBEpOSITHA.

10) OmeHka CpaBHUTEIBHONH pecypcodhGEKTUBHOCTH IOKa3ana, uTo
MIPEIOKCHHAsT aBTOPOM MOJIENb SIBJsieTCs HanOosiee 3(HPEeKTUBHOM.
Nurterpanbubiii nokazaresib 3P(EKTUBHOCTH TEKYILIETO MPOEKTa U
JIBYX €r0 aHaJIOTOB COOTBETCTBEHHO paBeH 14,8; 4,5; 13,4,

N3 Bcero BBIMIEU3T0XKEHHOTO CJIEAYET UTO UCIOJb3YyEeMbld HaMH B
MarucTepcKkoi nuccepTanuu MeToll (OPMUPOBAHUSI MHBECTUIIMOHHOTO MOPTQENS ¢
MTOMOIIBIO KoIyJsa-(QyHKIuH SABIIACTCS KOHKYPEHTOCTIOCOOHBIM u

pecypcod(d(hEeKTUBHBIM.
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6 CounuajbHasi 0TBETCTBEHHOCTh

[{eqp MarucTepcKoun IUCCEPTALMM 3AKIFOYAETCA B IPUMEHEHUN KOIYJISIPHBIX
MoJieNiel K pelIeHuIo 3a/1a4u ((OpMHUPOBAHUS UHBECTUIITMOHHOTO MOPTQEs.

OOBbeKTOM HcceIoOBaHUs SIBISIOTCSA KOIyJSpHbIE MOJENN W3 CEMEHCTBa
apXuMeaoBbIX KomyJl. C UCTIOJIb30BaHUEM KOIYJISIPHOM MOJIENI HEOOXOIMMO OLEHUTh
anIuTUBHYIO Mepy pucka (CVaR) mis HHBECTUIIMOHHOTO MOPTQEIIs.

BrlnonHeHre MarucTepCKO JUCCEPTALMHI OCYIECTBISIIOCh B KOMITBIOTEPHOM
KJIacce OT/IeJICHHs dKciepuMeHTanbHoN ¢usuku mkobl UATIL. Jannas padora Oblia
MIPOBEICHA 32 KOMIIBIOTEPOM, WJIM TMEPCOHAIBHOM 3JEKTPOHHOM BBIYMCIUTEIBHOU
MaiuHou (I19BM).

Jisa obecrnieueHus: 0e30maCHOCTM PaOOTHUKOB U OKpY’KaIoLIEH Cpelibl
HEOOX0AMMO  pa3paboTaTh  KOMIUIEKC  MEPONPUATHA  TEXHUYECKOro  H
OpPraHU3alMOHHOIO XapaKTepa, KOTOPhIE MUHUMU3ZUPYIOT HETATUBHBIE MOCIEACTBUS

OT JesATeIbHOCTH Npu padote 3a [ID9BM.

6.1 IIpaBoBble ¥ OpPraHU3alMOHHBIE  BONMPOCHI  O0ecHeYeHUs
0e30macHOCTH

3akoHonaTenbcTBO PD 06 oxpaHe Tpyaa ocHoBbiBaeTcsi Ha Koncturyuuu PO
U COCTOMT W3 (enepanbHOr0 3aKoHa, APYruX (eaepalbHbBIX 3aKOHOB U HWHBIX
HOPMATHUBHBIX TPABOBBIX aKTOB CyOBekTOB P®. Cpenum HHUX MOXKHO BBIICIUTH
dbenepanpHbiil 3akoH “O0 00s13aTEILHOM COIMAIBLHOM CTPAXOBAaHUU OT HECYACTHBIX
CJIy4aeB Ha MPOU3BOJICTBE U MPOPECCUOHABHBIX 3a00JIEBaHUIA" .

3a  cocrosHMEM  0O€30MacHOCTH  TpPyJAa  YCTAHOBJICHBI  CTPOTHE
roCyJIapCTBEHHBIM, BEJJTOMCTBEHHBIN 1 OOIIECTBEHHBIN HAA30P U KOHTPOJIb.

l'ocynapcTBeHHBIN HAI30p OCYIIECTBIISIIOT CIHEHUATIbHBIE TOCY/1apCTBEHHBIE
OpraHbl U HHCIICKIIUU, KOTOPBIE B CBOCH AEATEILHOCTH HE 3aBUCT OT aIMUHUCTPALIUH
KOHTponupyomux npeanpusituil. 9to [Ipokypatypa PD, @enepanbHblii TOPHBIA U
MpOMBINUIEHHBIM Haa3op Poccum, Penepanbhbiii Haazop Poccum mo spepHod u
paaualnMoHHOW 0€30macHOCTH, ['ocymapCTBEHHBIN SHepreTuyeckuil Hamzop PO,

['ocynapCTBEHHBII KOMHMTET CAHUTAPHO-3MUJIEMHOJIOTHYECKOro Haazopa PO
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(I'ockomcansnuanagzop  Poccun), DepepanbHas  MHCOEKUUS  TpyAa  OpH
Mununcrepcrse Tpyna PO; MunncrepctBo PO o atoMHOM 3HEPrUn.

KoHTpoiib 3a cocTossHHEM YCIOBUM TpyJa Ha MPEANPUITUSIX OCYIIECTBIISIIOT
CHEUUaIbHO CO3JaHHBIE CIY>)KObI OXpaHbl TpyJa COBMECTHO C KOMHTETOM
npodcoro30B. KOHTPOJb 32 COCTOSSHUEM YCIIOBUM TpyJAa 3aKIIOYaeTcsl B IPOBEPKE
COCTOSIHUS MTPOU3BOACTBEHHBIX YCIOBUM /Jisi pabOTAIONIUX, BBISIBICHUN OTKJIOHEHUN
oT TpeOoBaHMI1 0€30MacHOCTH, 3aKOHOJATENbCTBA O TPYyHE, CTAaHAAPTOB, MPABWI U
HOPM OXpaHbI TPYJa, MOCTAHOBJICHUH, TUPEKTUBHBIX TJOKYMEHTOB, a TaK)Xe MPOBEPKE
BBIIIOJIHEHUS CIIy)KOamu, TMOAPA3ICICHUsIMH M OTACJIbHBIMU TPYIIAMH CBOMX
o0s3aHHOCTE B 00JIaCTHU OXpaHbl TpyJda. OITOT KOHTPOJb OCYUIECTBISIOT
JOJDKHOCTHBIE ~ JIMIA@ W CHEHHAIUCTBI,  YTBEPXKACHHBIE  IPUKA30M  IIO
aJIMUHUCTPATUBHOMY MoJpa3aeneHnto. OTBETCTBEHHOCTh 3a 0€30MacCHOCTh TPy/Aa B
LIEJIOM I10 IPEANPUATUIO HECYT JUPEKTOP U IIIaBHBINA UH)KECHEDP.

BenomcTBeHHblE Cily’)KObl  OXpaHbl Tpyda COBMECTHO C KOMHUTETaMH
npoCcor30B pa3padaTbIBAIOT UHCTPYKIMHU MO O€30MaCHOCTU TpyJa AJIS pa3IMYHbIX
npodeccuii ¢ yderom crneuruku padboThl, a TaKKE NPOBOAIT HHCTPYKTAXH U
oOydeHure Bcex paboTarmux MmpaBuiiaM 6e30macHoi padoThl. Pa3nnuaroT cienyromue
BUJIbI WHCTPYKTa)ka: BBOJHBIA, TEPBUYHBIA Ha pabouyeM MecTe, IOBTOPHBIN
BHEIUJIAHOBBIN U TEKYIIUH.

Pe3ynbTaThl BceX BUAOB MHCTPYKTaXKa 3aHOCAT B CHELUATbHBIC )KypHANbL. 3a
HapylIeHUE BCEX BHUJIOB 3aKOHOJATENbCTBA MO O€30MacCHOCTH KU3HEAESITEIbHOCTU
peaycMaTpUBaeTCs cienyrouas OTBETCTBEHHOCTH: TUCIUIUTMHAPHAS,
aJIMUHUCTpPATUBHAS, YTOJOBHAs, MaTEpUAJIbHASL.

PaGouee MecTo - 3TO 4acTh MPOCTPAHCTBA, B KOTOPOM paOOTHUK OCYILIECTBIISET
TPYJIOBYIO AESITEIBHOCTh, U MPOBOJAUT OOJBIIYIO YacTh paboyero BpemeHu. Pabouee
MECTO, XOPOIIO MPUCIIOCOOICHHOE K TPYIOBOM NEATENBHOCTH PaOOTHUKA, MPABUILHO
U 11eJ1eCO00pa3HO OpPraHM30BaHHOE, B OTHOILIEHUH MPOCTPAHCTBA, (OPMBI, pa3mepa
oOecreunBaeT eMy y00HO€ MOJIOKEHUE TPU padOTe U BHICOKYIO MPOU3BOAUTENBHOCTD

Tpyaa IIpyu HAUMCHBIICM (1)I/I3I/I‘-ICCKOM " IICUXUYCCKOM HAIIPSIKCHUHU.
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PaccMoTpuM  XapakTepuCTUKH TOMEIIeHHsA, Tne Obula paspaboTaHa
MarucTepcKas JUCCepTalys: MHUPUHA KOMHATHI COCTaBsier D=4m, nnmuHa a=6wM,

Bbicota H =2,8M. Toraa mioriaas nmomerieHus Oyaer cocTaBiiarh S=a-b=24 w?,

o0beM nomerienuss S=a-b-h=72 v»*. B nomeriennn umeeTcst OKHO, yepe3 KOTopoe
OCYILIECTBIISIETCS ~ BEHTWJISIUSL ~ TOMenieHusa. B moMemeHun  OTCYTCTBYET
NpUHYIUTEIbHAS BEHTWISAIUSA. B 3uMMHee BpeMsl MOMeElIEHUE oTaruBaerca. B
MOMEIIEHUN HCIOJB3YeTCs] KOMOMHHPOBAHHOE OCBEUICHHE - HCKYCCTBEHHOE H
ecTecTBeHHOE. MICKyCCTBEHHOE OCBEIIEHUE CO3AAETCS JIFOMUHECIIEHTHBIMH JIAMIIaMU
tuna JIb. Pabouas moBepxHocTh uMeeT BbicoTy 0,75M. DieKTpocHaOXKEHUE CETH
nepeMenHoro HanpspkeHus 220 B. Ilomemienue 0€3 MOBBIIIEHHON OMACHOCTH B
OTHOIIECHUU TIOpaXXEHUs YesioBeka aJekTpuyeckuM TokoM mo 'OCT P 12.1.019-2009.

KommbroTep, pacnosioKeHHbI Ha pabodeil MOBEPXHOCTH BbICOTOU 0.77 M,
o0amaeT ClIeAyImUMHU XapakTeprucTukamu: mporeccop Intel Core i5, oneparnBHas
namsaTh 6 I'b, onepanmonnas cucrema Microsoft Windows 10, yacrora mporeccopa
2,51'Tu, aucnnest HD ¢ nuaronansto 39,6 cm (15,6 mroiima) paspemnieHueMm 1366 Ha
768.

Cormacuo T'OCT 12.2.032-78 mecto myis paboOThl Ha KOMIIBIOTEpE U
B3aMMOpPACIIONIOKEHNE  BCEX  €ro  AJIEMEHTOB  JOHKHO  COOTBETCTBOBATH
aHTPOMIOMETPUUECKUM, (U3UUECKUM U TICUXOJIOTMYECKUM TpeOoBaHusaM. [lpu
YCTpOMCTBE pabouero MecTa 4esoBeka, padotatouiero 3a [IK HeoOxonumo cobitoctu
CJIEIYIOLIME OCHOBHBIE YCIIOBHSI: HAWJydlllee MECTOIOJIOXKEHUE OOOpYAOBaHHS U
CBO0OTHOE paboyee MPOCTPaHCTRBO.

OCHOBHBIMHM 3JIEMEHTaMH pabO4yero Mecra SBISIOTCS CTOJM U CTyHd, T.K.
pabouyuM TIOJIO)KEHHWEM SBJISICTCSI TOJIOKEHWEe cuas. PammonanbHas TUTAaHUPOBKA
pabouero MecTa onpeaesseT MOPAI0K U MECTOMOJIOKEHHUE ITPEIMETOB, B 0COOEHHOCTH
T€X, KOTOpBIE JIsl pabOT HEOOXOAUMBI Yallle.

OCHOBHBIE 30HBI JOCATAEMOCTH PYK B TOPU3OHTAIBHOM MJIOCKOCTH TTOKA3aHbI

Ha pucyHke (Pucynok 6.1).
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Pucynok 6.1 - 30HbI 10CATAEMOCTH PYK B TOPU30HTAIBHON TUIOCKOCTH: a —
30Ha MAaKCUMAaJIBHOM 10CATaEMOCTH; O — 30HA JOCATa€MOCTH NAJIBLIEB IIPU
BBITSIHYTOU PYKE; B — 30HA JIETKOM J0CATa€MOCTH JIAJJOHH; T — ONITUMAJIbHOE
MIPOCTPAHCTBO JJIs IpyOOil pydyHOH paOOThL; 1 — ONTUMAIBbHOE MPOCTPAHCTBO ISt
TOHKOH paOOThI

B cooTBeTcTBUUM C 3TUM PacCMOTPUM ONTHMAJILHOE pa3MEIIeHHE MPEeIMETOB
TpyJa 1 JOKYMEHTAIlMU B 30HAaX JOCATAEMOCTH PYK:

1. [ucmeit pa3meniaeTcs B 30He a (B LIEHTPE);

2. Knasuarypa - B 30He 1/7;

3.  CucreMHbIl 00K pa3MeniaeTcs B 30He O (cieBa);

4. TlpunTtep (ecau OH eCTh) HAXOJAUTCS B 30HE a (CIpaBa);

5. JloxyMmeHTalusi pacrojiaraercsi B 30He JIETKON JOCATaeMOCTH JIAJOHH - B

(cneBa) - nmuTepaTypa M JOKyMEHTallus, HEoOXoauMmasi Mpu padoTe WU B

BBIIBIDKHBIX SIIITUKAX CTOJIA - TIUTEPATypa, HEUCIIOIb3yeMast MOCTOSIHHO.

[Ipu mpoeKTUPOBAHUH TUCEMEHHOTO CTOJIA IOJKHBI OBITh YUTEHBI CJICTYIONTNE
TpeOOBaHMSI.

BricoTa paboueli TOBEpXHOCTH CTOJa pekoMeHayeTcsl B mpeaemnax 680—800
MM. BeicoTta pabodeii MOBEpPXHOCTH, Ha KOTOPYHO yCTaHaBIMBAeTCS KIaBHATypa,
JOJDKHA OBITh 650 MM. PabGouwnii cTos momkeH ObITh mupuHON He mMeHee 700 MM H
nnuHoi He MeHee 1400 mM. J[0mKHO MMETBCS MPOCTPAHCTBO ISl HOI BBICOTOM HE
meHee 600 MM, mupuHoit — He MeHee 500 MM, rTyOMHON Ha ypOBHE KOJIEH — He

MeHee 450 MM 1 Ha ypOBHE BBITSHYTBIX HOT —He MeHee 650 M.
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Pabouee kpeciao HOKHO OBITH MOABEMHO-TIOBOPOTHBIM U PETYIUPYEMBIM 10
BBICOTE M yIJaM HAKJIOHA CHJIEHbS U CIIMHKH, & TaKXe PACCTOSHUIO CIUHKU 0
NEPEeTHEro Kpas CUIEeHbs. PexoMeH1yeTcsl BbICOTa CUIEHBS HaJl ypoBHEM mnona 420—
550 mm. Konctpykius pabodero kpecia JOHKHA 00ECIeunBaTh: UPUHY U TIIyOUHY
MTOBEPXHOCTH cuAeHbs HE MeHee 400 Mm.

Monutop A0KEH OBITh pacHojoKEH Ha YpPOBHE IJla3 olepaTropa Ha
paccrosiuuu 500600 MmM. CormacHO HOpMawm, yroji HaOMIOACHUS B TOPU3OHTAIHHON
IUIOCKOCTH JIOJKEH ObITh He Oosee 45° k HopManu 3kpaHa. Jlydie ecinu yroa o63opa
oyzaer coctaBiath 30°. Kpome Toro nomkHa ObITh BO3MOXHOCTh BBIOMPATh YPOBEHB
KOHTPACTHOCTU U SIPKOCTH HM300pakKeHUs Ha 3kpaHe. JlomKHa MpemycMaTpuBaThCs
BO3MOXKHOCTh PEryJIMPOBaHUS KPaHa.

PaGoune mecta ¢ KOMIBIOTEpaAMHU JIOJDKHBI pa3MelaThCsi TakK, 4YTOOBI
paccTosiHUE OT PKpaHa OJJHOTO MOHHUTOpPA J0 Thlja Apyroro obuio He MeHee 2,0 M, a

PaCCTOAHUC MCIKIAY OOKOBBEIMH IMOBCPXHOCTAMU MOHHUTOPOB - HC MCHCC 1,2 M.

6.2 IIpou3sBoiacTBeHHAs 6€30MACHOCTH

[Ipu pemennn 3amaur GOPMHUPOBAHUS MHBECTHUIIMOHHOTO MOPThENs ¢
UCTIOJIb30BaHUEM KOMYJISIPHBIX MOJENEH MOTYT BO3HHMKHYTh BPEIHBIE M OIAcCHBIC
daktopel. Ucnonb3yst 'OCT 12.0.003-2015 mbi Beigenunu psin (akTopoB, Oosee
OPOOHO ¢ HUMHM MOKHO 03HAKOMHUThCS B Tabnuie (Tabmuma 6.1).

Tabnuma 6.1 - Bo3MosxHbIe onacHbIE U BpeaHbIe (DaKTOPHI

Otansl paboT

3 =
S S
DakTopsl S E g q
OpPMATHBHBIC JOKYMEHTBI
(TOCT 12.0.003-2015) |28 P © AOKyME
5|5 | &
215 | 2
AR O
OTKJIOHEHWE TIoKa3aTelel N N N Canllun 2.2.4.548-96
MHUKPOKJIMMATa
OTcyTCcTBUE WM HEIOCTATOK CHulI 23-05-95

C€CTCCTBCHHOI'O CBCTAa

HenocraTounast ocBELIEHHOCTD CII52.13330.2016
paboueit 30HbI

[IpeBbIIeHNe ypoBHS IIyMa + | + | + | Canllun 2.2.4.3359-16
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6.2.1 OTkJoOHeHHe MoKa3aTelell MUKPOKJINMATA

MHUKpOKIMMAT MPOU3BOACTBEHHBIX MOMEIICHUN — 3TO KIMMAT BHYTPEHHEU
Cpeapl MOMENIEHNUM, KOTOPBIA ONPEAEIAETCS ACUCTBYIOIIUMHU HA OPraHU3M YEJIOBEKa
COUETAHUSIMH TEMIIEpATyp BO3[yXa U IMOBEPXHOCTEH, OTHOCUTEIBHOM BIIA)KHOCTU
BO3/1yXa, CKOPOCTH ABHWKECHHS BO3JyXa M MHTEHCUBHOCTH TEIUIOBOIO H3ITyYCHHUS.
[Toka3zaTenn MUKpOKIMMATa JOJKHBI 00€CIIeYMBATh COXPAaHEHUE TEIJIOBOro OaaHca
YEJIOBEKA C OKPYKAIOMIEH Cpelol U MOAAECpKaHNE ONTUMAIBHOTO WUIIM IOMYCTUMOTO
TEIJIOBOTO COCTOSIHUSL OpraHu3Ma.

OntumanbHble MUKPOKJIMMATHYECKHE TOKa3aTedu MpH BO3JACHCTBUU Ha
YyeloBeKa B TeueHUEe paboyeill cMeHbl O00ECleYMBAIOT COXPAHEHUE TEIJIOBOIO
COCTOSIHAS OpraHM3Ma W HE BBI3BIBAIOT OTKJIOHEHHH B COCTOSSHUU 3I0POBBA.
JonycTuMble MUKPOKIMMATAUYECKUE YCIOBHUS MOTYT MPUBOJIUTh K HE3HAUUTEIbHBIM
TUCKOM(OPTHBIM TEIJIOBBIM  OIIyIIEHUsIM. B03MOXHO BpeMeHHOe (B TEUCHHE
paboueli CMEHBI) CHUKEHUE PabOTOCTIOCOOHOCTH, O€3 HapYLIEHUS 310POBbSI.

HopMbl onTUManbHBIX W JIOMYCTUMBIX IIOKA3aTeNe MHUKPOKIMMATA IpU
pabore ¢ OBM ycranaBmuBaer CanlluH 2.2.2/2.4.1340-03. T'uruenmueckue
TpeOOBaHMS K MUKPOKJIMMATY MTPOU3BOACTBEHHBIX TOMEIeHH n3yoxeHbl B CanlluH
2.2.4.548-96. Bce kareropuu paboT pa3rpaHUYMBAIOTCS HA OCHOBE MHTEHCHUBHOCTHU
sHeprozarpar opraHu3sMa B Kkkain/du (Bt). Pabora, mnpousBomumasi cuasg u
COMPOBOXK/IAIOIIASICS HE3HAYUTENbHBIM (DU3UUECKUM HAMpPSHKEHUEM, OTHOCHUTCS K
Kateropuu la — paboTa ¢ MHTEHCUBHOCTHIO dHEpro3arpar 10 120 kkan/a (1o 139 Br).
Jns naHHOM KaTeropuu JOMYCTHUMBbIE HOPMbl MHUKPOKJIMMATA MPEJICTABICHBI B

tabmuie (Tabnuma 6.2).
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Tabmuma 6.2 - [lomycTumble HOpPMBI MHUKpPOKJIMMAara B pabouell  30HE

IMPOU3BOACTBCHHBIX HOMeI]_[eHI/Iﬁ

o OtHocutenbHast | CKOpPOCTh ABMXKEHUS
< 5 Temneparypa, °C o
E g BJIQXKHOCTB, % BO3/yXa, M/C
g &
<
IT s 5 ) ) o ) o
epuoa roja : Z § ) g o g o g o g o g o
= O 5 = = = o = = = o = = =
8 = 3 = = I O T = I O = =
o = 55 5 9 D) 5 9 F oo 5 ©
5 B S S = S = S
o o B o - ) E £ = B
5 E % I s 5 5 5 s = 5 5 S
= < M
X B |8 N & = £ =~
XoJIoaHbII la (20+24) | (15+28) 55 (15+75) 0.1 <0.1
Termubrii la (23+25) | (15+28) 55 (15+75) 0.1 <0.2

B npou3BOACTBEHHBIX MOMEMICHUSX, T/€ JOMYCTUMbIE HOPMATHUBHBIE
BEJIMYMHBl MHKPOKIMMATA TOJAJICPKUBATH HE TMPEICTABISIETCS BO3MOXKHBIM,
HEOOXOJMMO MPOBOAUTHL MEPONPUATHSA IO 3allUTe PAOOTHUKOB OT BO3MOXKHOIO
MEPErpPEeBaHUS U OXJIAXKACHUSA. DTO JOCTUTACTCS Pa3IMYHBIMU CPEACTBAMMU:

1) IlpuMeHeHrueM CUCTEM MECTHOTO KOHIUIIMOHUPOBAHUS BO3TyXa;

2) HMcnonp30BaHWEM MHIUBUAYATBHBIX CPEJICTB 3aIMUTHI OT IOBBIICHHON
WJIM IOHWKEHHOM TEMIIEpaTyphl;

3) PernameHnranueit MEPUOJIOB paboThI B HeOJIaronpusiTHOM
MUKPOKJIMMATe€ W OTAbIXa B TMOMEIIEHHUH C MHKPOKIMMATOM,
HOPMAaJIU3YIOIIUM TEIJIOBOE COCTOSIHUE;

4) CokparieHreM padodei CMEHBI U Jp.

[Ipodunaktuka neperpeBanuss pabOTHUKOB B HarpeBarollleM MUKPOKIUMATE
BKJIIOYAET CJICYIOIINE MEPONPUSITHS: HOPMHUPOBAHUE BEPXHEW TI'pAaHUIIBI BHEIIHEH
TEPMUUYECKON HAarpy3Kd Ha JOMYCTHMOM YPOBHE IPUMEHHUTENIBHO K 8-4acoBOM
paboueii cMeHe; perjJaMeHTaIrs MPOJOJIKUTEIHPHOCTA BO3JCHCTBUS HArpeBarOIICH
cpeabl (HEMpPEephIBHO M 3a pabouylo CMEHy) Ul MOJJAEpKaHUs CPEIHECMEHHOTO
TEIUIOBOT'O COCTOSIHUS HA ONTUMAJIbHOM UJIU JJOITyCTUMOM YpPOBHE.

Ananm3upyst tabnuny (Tabmuna 6.2), MOXHO ciaelaTh BBIBOA, 4YTO B

paccMaTpuBaCMOM IMMOMCHICHHUH MApaMCTPbl MUKPOKIIMMAaTa COOTBETCTBYIOT HOpMaM
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CanlluH. JlomycTuMmbIii YpOBEHb MHKPOKJIMMATa TOMEIICHUS OO0eCrednBaeTCs

CHUCTEMOM BOJISTHOTO LIEHTPAIBHOIO OTOILUICHUSI M €CTECTBEHHON BEHTUJISLIUEN.

6.2.2 OTCcyTCTBHE MJIM HEJOCTATOK €CTECTBEHHOI0 CBETA

Bpennoe Bo3aelicTBHE MapaMeTPOB OCBELICHHS MPOSBISETCS B OTCYTCTBUU
WM HEJOCTAaTKE E€CTECTBEHHOIO CBETA, a TAaKXXE HEJOCTATOYHOW OCBEMIEHHOCTH
paboueii 30Hb1. [IpyurHAMU MOTYT OBITH HE COJIHEYHAs CTOPOHA; €CTECTBEHHAS WJIH
MCKYCCTBEHHAs MPEerpajia Mexay OKHOM U CBETOM; HEJIOCTATOYHOE KOJUYECTBO OKOH
B IOMEIICHUM [JIsl MOCTYIUIEHUSI €CTECTBEHHOTO CBeTa. B aynutopuu B KOTOpOM
MPOBOAMIACH pabOTa HaJl JUCCepTalUe umMeeTcs OKHO pa3mepom 1,5 Ha 2 meTpa —
3TOrO pa3Mepa OKHA XBAaTaeT ISl OCBEILEHNUS IIOMELIECHHUS TIOIAAbI0 24 M?, TaK KaK B
ayJIUTOPUN UMEETCSI UCKYCCTBEHHOE OCBEILICHUE.

JlanHplil (akTop BIMSIET HA CHUXEHUE OCTPOTHI 3pEHHs, KOHTPACTHOMN
YyBCTBUTEJIBHOCTH, paboTocmocoOHOCTU 4YenoBeka. KoadduimeHt ecrecTBeHHOU
OCBEIICHHOCTH HE JIOJKeH ObITh MeHee 1,5-1,2 %.

Metob1 00pHOBI C TaHHBIM (PAKTOPOM:

1) HemoctaTOYHOCTH JOMOJHATH HCKYCCTBEHHBIM OCBEIICHUEM;
2) CoxkparieHue pabodero JaHs;
3) IToBepXHOCTh CTEH, MOTOJKOB M I0JIa JOJDKHBI OBITH CBETJIBIX

TOHOB.

6.2.3 HemocraTrouHasi 0CBEIIEHHOCTh padoyeii 30HbI

CBeT sBIIIETCS E©CTECTBCHHBIM YCIOBHEM >KH3HH 4YeoBeKka. l[IpaBHIIBHO
CIPOCKTUPOBAHHOE W BBIMOJIHCHHOE OCBEIICHHE O0ECICYMBACT BBICOKHI YpOBEHB
paboTOCIIOCOOHOCTH, OKa3bIBAET IMOJIOKUTEIBLHOE TICHXOJOTHUECKOE JCUCTBUEC HA
YeJIOBEKAa W CITOCOOCTBYET IOBBIIMICHUIO MPOU3BOIUTEIBHOCTH Tpyna. Ha paboueit
MOBEPXHOCTH  JO/DKHBI ~ OTCYTCTBOBAaTh  PE3KHME TEHH, KOTOpPbhIE  CO3JAI0T
HEPaBHOMEPHOE paclpee/icHue TOBEPXHOCTEH C pa3IMIHON SPKOCTHIO B IIOJIC
3pEHUS, HCKAKAET pa3Mepsl U POPMBI OOBEKTOB PA3IIUIHS, B P3yJIbTaTE TOBBIIIACTCS

YTOMIIACMOCTD U CHMIKACTCA IIPOU3BOJUTCIBHOCTD TPYyJAa.
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['uruennuyeckne TpeOOBaHUS K €CTECTBEHHOMY, HCKYCCTBEHHOMY U
COBMEILIEHHOMY OCBEIICHUIO JKUIIBIX U 00I1IeCTBEHHbIX 3aHni u3noxensl B CanlluH
2.2.1/2.1.1.1278-03.

OneHka OCBEHICHHOCTH paboueil 30HBI MPOBOJUTCS B COOTBETCTBUU C
CanlluHowm 2.2.2/2.4.1.1340-03.

B nmanmHoM paboueM TOMENIEHUM MCHOJb3YeTCd KOMOMHHPOBAHHOE
OCBEIIEHNE: HCKYCCTBEHHOE U €CTECTBEHHOE. MICKyCCTBEHHOE OCBEIIECHUE CO3AETCS
JIOMUHECLEHTHBIMU JIamnamMu tumna JI/I.

Pacuér o01ero paBHOMEpPHOTO HCKYCCTBEHHOTO OCBEIICHUSI TOPU30HTATBHOMN
pabouell MOBEPXHOCTHU BBINOJHAETCS METOAOM KO3((HIIMEeHTa CBETOBOrO MOTOKA,
YUHUTBHIBAIOIIMM CBETOBOM ITOTOK, OTPAKEHHBIN OT NOTOJIKA U CTEH. JJIMHA TOMEIEHUS

a=6wm, mmpuHa b=4wm, Beicora H =2,8 M. BricoTa pabGoueli MOBEpXHOCTH HaJ

MOJIOM hp =0,75m. HHTErpaqbHbIM KPUTEPUEM ONTUMAJIBHOCTU PACHOJIOKEHHUS

CBETUJILHUKOB SIBJISIETCA BEJIMUMHA A, KOTOpas JJIsl TIOMUHECHEHTHBIX CBETHIILHUKOB
C 3aITUTHOM PEMIETKOM JIeKUT B Auanazone 1,1-1,3.
Bribupaem namny gHeBHoro cseta JI/[-40, cBeTOBOM MOTOK KOTOpPOM paBeH
0y i = 2300 JIm.
BriOupaem cBETHIIBHUKH C JIOMHHECHIEHTHBIMH Jammnamu Tuma OJ[OP-2-40.
OTOT CBETHJIBHUK UMEET ABE JIaMITbl MOIITHOCTRIO 40 BT KaXknas, qiuHa CBETHIILHUKA

paBHa 925 MM, mupuHa — 265 MM.

Ha ISPpBOM ITalIC OMMPCACINUM 3HAUCHHUEC MHICKCAa OCBCIIICHHOCTH i

S

'=G@bh 6.1)

rae S — oAb MOMEIIEHUS;

h — pacueTHas BbICOTa MMOJBECA CBETHIILHUKA, M;

a u b — 1IMHA ¥ IIUpUHA TOMEILICHHS, M.

BricoTa cBeTuibHUKa HaJ pabodeit TOBEPXHOCTHIO h

h=H—hy—h; =2,8-0,75-0,3=155, (6.2)

rae H — BeicoTa momemieHus, M;
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hp — BbICOTa paboyel MOBEPXHOCTH, M;

h. — paccTosHrEe CBETHIILHUKOB OT IIEPEKPHITHS (CBEC).

B pe3ynbTare npoBeCHHBIX PACYETOB, HHCKC OCBEIICHHOCTH | paBeH

S 24

i:(a+b)-h:(4+6)-1,55:1’5 (6:3)

PaccrostHre Mex Ty COCETHIME CBETHIIBHUKAMHU WIIH PSIaMH OTIPEACIIICTCS 10
dbopmye:
L=21-h=11.1,55=16m (6.4)
Yucno psAIoB CBETUIHBHUKOB B IIOMEIICHUU:

4

b
N :—_—:2 ~ 6-5
b L~16 5~3 (6.5)
qI/ICJIO CBCTHUJIIBHHUKOB B p}IIIy:
a b6
Na=—=—=375%4 6.6
a L"16 3,75 (6.6)
O6HI€€ YUCJI0O CBCTHUIIBHHUKOB:
N=Na-Nb=4-3=12 (6.7)

YuuTeiBas, 4TO B Ka)XJIOM CBETHJIbBHUKE YCTAHOBJICHO IBE JaMIIbI, OOIIee
4UCII0 JIJaMI B moMeleHuu N =24,

Paccrosiaue oT kpallHHX CBETUIIBHUKOB WJIM PSIIOB 10 CTEHBI ONTPEAEITAECTCS 1O
bopmyie:

|-L_L6
3

> =0,53m (6.8)

Pazmemaem cBeTtunibHUKM B Tpu psaa. [lman momenieHuss U pa3melieHHs

CBETWJIBHUKOB C JIIOMUHECIICHTHBIMU JIaMIIaMU TIpeJCTaBieH Ha pucyHke (PucyHox

6.2).
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Pucynox 6.2 - [lman pa3MenieHns CBETHIIBHIKOB C JITIOMHUHECIIECHTHBIMH JIAMITAMH
(pa3mepsbl yKa3aHbl B MM)
CBeToBOM MOTOK JaMIIbl ONpeieiaeTcs o popmyre:
E, -S-K;-Z

_EH
o=t (6.9)

rie E, — HopMupyemas MuHuManbHas ocBeméHHocTs o CHull 23-05-95,
JIK;
S — IIoIa b OCBENMIAEMOr0 IIOMEIIEHHS, M,

K, — ko3dduuueHT 3anaca, yYHUTHIBAIOIIMI 3arps3HEHUE CBETHJIbHHKA

(MCTOYHUKA CBETa, CBETOTEXHUYECKOM apMmaTypbl, CT€H MU Mp., T.€. OTPaKAIOIINX
MOBEPXHOCTEN ), HATMYKME B aTMOC(epe 1iexa AbIMa, bLI;

Z — xK03(QPUIMEHT HEPAaBHOMEPHOCTH OCBEIIeHUs, OTHOIeHne E., /E

P ~min
(U1t TFOMUHECIIEHTHBIX JIaMIT OH paBeH 1,1);

N — 4MCcIo Jamn B MOMEIICHNH;

n — K03 GUIIMEHT UCTIOJIb30BAHUS CBETOBOTO TTOTOKA.

I[aHHOC IMOMCHICHNEC OTHOCHUTCA K TUITY ITIOMCIICHUSA CO CPCAHUM BLIACIICHUCM

ObUIM, 10dToMy Kod(pduumuent 3amaca K,=15; cocrosnue moromka —

CBEXEMOOENEHHbII, MO03TOMY 3HayeHUE KOd3(PPUIMEHTAa OTPAKEHUS MOTOJKA
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Pn=170%; cocrosnue CTeH — noOeIeHHbIE OETOHHBIE CTEHBI, MTOATOMY 3HAUYEHUE
KodddunuenTa orTpakeHusd CTEH =50%. Kosdhdbduimmuear ucCIoIb30BaHUAA
C

CBETOBOI'0 ITIOTOKA, [IOKA3bIBAIOILINN KaKasi 4aCTh CBETOBOIO ITOTOKA JIAMII [IONAJaeT Ha
pabouyr0 MOBEPXHOCTh, Mg cBeTWwIbHUKOB Tuna OJ[OP ¢ mroMuHeCIeHTHBIMU

namnamu npu pp = 70%, pe =50% 1 MHAEKCE MOMEIIECHUS 1=1,5 pasen n7=0,47.

HopMmupyemas MuHuUManbHas OCBEUIEHHOCTb MpU HCHoJb30BaHun OBM u

OJIHOBPEMEHHOI paboTe ¢ TOKyMEHTaMu J0JiHa ObITh paBHa 600 JIK.

EH'S'K ‘Z  600-24-1,5-1,1
@: 3 = ? A
N7 240,47 2106 JIm

Jlns momMuHeCHEeHTHBIX Jamn ¢ MomHOcThi0 40 BT u HanpsbkeHueM cetu

220B, crangapTtHbii cBeToBOM MOTOK JIJI pasen 2300 JIm.

PP

@ -100% < 20%
JI

-10% <
[loacraBnsist JaHHbBIE, TOTYYUM:

@

Pan P

@

2300-2106

100% =
00% 2300

-100% =8,43%

—10% < 8,43% < 20%
Takum 00pa3oM HEOOXOIUMBIM CBETOBOW IOTOK JamIlbl HE BBIXOJIUT 32

npeensl TpedyeMoro 1uarna3oHa.

6.2.4 IlpeBblleHNe YPOBHS LIyMa

Bentunsauuss — npOW3BOACTBEHHBIX — NOMEIICHUM — NIpeJHAa3HayeHa Ui
YMEHBIIEHUS 3aIllbUIEHHOCTH, 3aJbIMJICHHOCTH M OYMCTKM BO3JyXa OT BPEIHBIX
BbIJIEJICHUI MPOM3BOJCTBA, a TAKXKE JUIsl COXPAHHOCTH 00opynoBaHus. OHA CITYKUT
OIHUM W3 TJIABHBIX CPEACTB O3JOPOBIICHUS YCIOBHM TpyHAd, ITOBBILICHUS
MPOU3BOJAMUTENILHOCTA W NPENOTBpAIllCHHs]  OMacHOCTH  Npo(ecCHOHaTbHBIX
3aboneBanuil. CrcteMa BEHTHIISILMU 00eCTIeYnBaeT CHUKEHHUE COJIEPKaHus B BO3/IyXe
MOMEIIEHNUsS] TbUIM, Ta30B JO0 KOHUEeHTpauuu, He mnpespimaromen [IJIK.

[IpoBeTpuBaHMe TIOMEIICHUS] TPOBOAST, OTKpbiBasg Qoprouku. I[IpoBerpuBanue
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MIOMEIICHU B XOJIOAHBINA MEPUOJT TOJIa JAOIyCKaeTcs He 0oJjiee OJTHOKPATHOTO B 4ac,
P 3TOM HYXHO CJIEAWTb, YTOObI HE OBUIO CHWKXEHHUS TEMIEPATyphl BHYTPH
MOMEIICHHS HIKE A0MYyCTUMOM. Bo31yxo0o0MeH B MOMEIIEHUH MOKHO 3HAYUTEIBHO
COKpaTHTh, €CJIM YJIaBJIUBaTh BPEIHBIE BEIIECTBA B MECTaX WX BBIICIICHUS, HE
JIONyCKasi UX pAcHpOCTPAHECHUS MO MOMEUIEHUIO. /{151 3TOro UCHoJIb3yrOT IPUTOYHO-
BBITSDKHYIO BEeHTWIsAIMI0. KpaTHOCTh BO31yX000MeHa HEe HUXKE 3.

[IpenensHo momyctumsbiii ypoBens (IIY) myma — sT0 ypoBeHb (akTopa,
KOTOPBIN IIPU €XeITHEBHOU (KpOMe BBIXOJHBIX JHEN) paboTe, HO He Ooiiee 40 yacoB B
HEJENI0 B TE€UEHHE BCEro pabouero craxka, He JOJKEH BBI3BIBATH 3a00JEBaHUMN WK
OTKJIOHEHUW B COCTOSIHUU 3/I0POBbSl, OOHAPYKUBAEMBIX COBPEMEHHBIMH METOJaMU
UCCIJIEJOBaHUI B Ipoliecce padoThl WM B OTJAJICHHBIE CPOKHU >KU3HHU HACTOSILErO U
nocienyronmx nokonenuil. Cobmonenue I1IY myma He uCKIIOYaeT HapylIeHUs
3JI0pPOBbsI Y CBEPXUYBCTBUTEIJIBHBIX JIULI.

Homyctumeiit ypoBenb mryma orpanudeH ['OCT 12.1.003-2014 u CaunlluH
2.2.4/2.1.8.10-32-2002. VYpoBeHp 1mIymMa Ha paboyeM MeECT€ MaTeMaTHKOB-
MIPOTPaMMUCTOB U ONIEPATOPOB BUAECOMATEPUAIOB HE AOJKEH MpeBbiath S0AbA, a B
3ay1ax 00paboTKu MHGOPMALIMK Ha BRIYMCIUTENIBHBIX MaIIMHAX - 651BA.

[Ipy 3HaYeHUSX BBILIE JOMYCTUMOTO YpPOBHS HEOOXOJHMMO IPEIyCMOTPETH
cpeactBa koutektuBHOM 3amuThl (CK3) u cpencTBa nuanBuayanbHoi 3ammtel (CU3).

Cpencta xosuiektuBHOM 3amuthl (CK3):

1) VcrpaneHue OpWYMH I[IyMa HIH CYIICCTBCHHOE €ro ociiadlieHHe B
MCTOYHHMKE 00pa30BaHUs;

2) V3onsmusi MCTOYHUKOB IIyMa OT OKPYXAlOIIeW Cpelbl CpPeICTBAMU
3BYKOM3OJISIIINKM (OETOH, KUPIIUY, TUIICOKAPTOH U JAPYTHE MaTepUabl,
CIIOCOOHBIE OTpaXkaTb 3BYK) M 3BYKOIIOIJIONIEHHUS (CTEKJIOBaTa,
MHHEpaJIbHAs BaTa, MHOTOCJIOWHAS TTAHEb);

3) IIpumeHeHHe CPeICTB, CHIKAOIIKX IIIyM Ha TYTH UX PACIPOCTPAHCHHUS;

CpenctBa nnauBuAyanbHo# 3anmtel (CU3):

1) TIpumeHeHue CIIEOACHK Bl U CIICIO0YBH;
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2) TlpuMeHeHre 3alUTHBIX CPEICTB OPTaHOB CIyXa: HAYIIHUKH, OepyIy,
aHTU(OHBI.

3amura OT IIYMOB — 3aKJIIOYEHHE BEHTWISATOPOB B 3AIUTHBIA KOXYX H

YCTaHOBJICHHE MX BHYTpU Kopmyca OBM. Jliid CHM>KEHHsI YpOBHS IymMa CTEHBI W

IOTOJIOK NOMEIIEHUH, I/I€ YCTAaHOBJIEHbI KOMIIBIOTEPBI, MOTYT OBITh OOJIMLIOBaHBI

3BYKOIIOTJIOLIAIONIMMHM ~ MaTepuajaMd €  MaKCUMaJbHBIMU  KO3(pPUIMEHTAMU

3BYKOIOTJIOMIEHHS B 00siacTu yactot 63 - 8000 I'm.

6.3 JxoJioruyeckas 0e30MaACHOCTb

Dxosiornyeckasi 0€30MacHOCTh — ATO KOMIUIEKCHasi mpoOjieMa U Haubosee
aKTUBHas popma e€ pelIeHHs - 3TO COKPAIIEHUE BPEAHBIX BEIOPOCOB MPOMBIIIUIEHHBIX
OpEeINpUsITU 4Yepe3 IMOJIHBIM mepexo] K O€30TXOIHBIM WIH MallOOTXOJHBIM
TEXHOJIOTHSIM MPOU3BOJICTBA.

C ToukM 3peHus NOTpeOJeHHUs] PECYpCOB KOMIBIOTEp MOTPeOseT
CPaBHUTEIBHO HEOOJIBIIOE KOJMYECTBO HJIEKTPOIHEPTUU, YTO MOJOKUTEIbHBIM
00pa3oM CKa3bIBaETCs Ha OOIIE 3KOHOMUU MOTPEOJIEHUS IEKTPOIHEPTUU B LIETIOM.

OCHOBHBIMU OTXOJIaMHU TIPU BHIIOJHEHUH JTaHHOTO HAyYHOTO HCCIIEJOBAHUS
SBIISIIOTCA YEPHOBUKM Oymaru, oTpaOoTaBIIME JIOMHUHECIICHTHBIE JIAMIIBI |
KapTpuku. M3pacxonoBanHast Oymara He cojiepikalia HUKaKMX 3aKpbIThIX CBEIACHUM,
no3ToMy Oblla HamnpaBiieHa Ha YTWIM3aluI0 0e3 HCIOJIb30BaHUA LIpelepa, a
JIOMUHECIICHTHBIE JIaMIbl  COOpaHbl ¥  HamNpaBleHbl Ha YTWIH3AIUIO B
COOTBETCTBYIOIYIO OpraHu3aluio. M3pacxopoBaHHbIE KApTPUIKU aHAJIOTMYHO ObLIN
pa300paHbl Ha OTJEIbHbIE KOMIUIEKTYIOIIHNE (IIJIACTUK, BUHTHI, rpaduUT U T.J.) U ObUIH

OTIIPABJICHBI B COOTBCTCTBYIOIIKUC OPTraHU3alNH.

6.4 3ammuTa B Ype3BbIYAWHBIX CUTYALMAX

UpesBblyalinple  CUTyalldd  JIEJISITCA HAa  TpU  TUIA:  TPUPOJHOTO
MIPOUCXOXKJICHUS, OHMOJIOT0-COIMATLHOTO XapakTepa, TEXHOTEHHOTO XapakTepa.
Bosmoxxkuabimu YUC B ToMcke MOTYT OBITh CHITBHBIE MOPO3bI, JUBEPCUU U TIOKAPHI.

B Tomcke npeobianaer KOHTUHEHTAIBHO-IIMKIOHUYECKUM (TMEpEeXOAHBIN OT

EBPOMEMCKOTO  yYMEPEHHO  KOHTUHEHTAJhHOTO K  CHOMpPCKOMY  PE3KO
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KOHTUHEHTaJIbHOMY) KiauMmart. IlpuponHbie sBieHHs (3€MIIETPSCEHUs, HAaBOJHEHHS,
3aCyXH, yparaHbl U T. A.) oTcyrcTByroT. J[lma Cubupum B 3MMHEEe Bpemsl rojaa
XapakTepHbl MOPO3bl. J[OCTHKEHHE KPUTUUYECKH HU3KHX TEMIEPATyp IMPUBENET K
aBapusM CHCTEM TEIJIOCHA0KEHHUS U >KM3HEOOECIeueHus, MPUOCTAHOBKE pabOoTHI,
OOMOPOXKEHUSIM U JaXKe KepTBaM Cpenu HacejeHus. B ciydyae mepemMopo3ku TpyO
JOJKHBI OBITH MPEyCMOTPEHBI 3ariacHble 00orpeBaTenu. X KolndecTBa U MOITHOCTH
JIOJKHO XBaTaTh JUI TOTO, 4TOOBI paboTa Ha MPOU3BOICTBE HE MpekpaTuiachk. Kpome
TOTO, HEOOXOJUMO HMETh aJbTEPHATHUBHBIE MCTOUHUKHU TEIUJIA, DJCKTPOIHEPTHUHU U
TPaAHCIIOPTA.

UpesBbIyaliHble CUTYallMU, BOSHUKAIOIINE B PE3YJIbTATE TUBEPCHI, BOSHUKAOT
BCE Yallle. 3a4acTyI0 TAKUE YIPO3bl OKA3bIBAIOTCA JIOKHBIMU. HO CitydaroTcs B3pbIBBI
U B JIEUCTBUTEIBHOCTH. [l TpPEaynpekIeHHUs BEPOATHOCTH OCYIIECTBICHUS
JTUBEPCUU TPENNpPUITHE HEOOXOIUMO 000pYJIOBaThb CHUCTEMOW BHJICOHAOIIOACHMUS,
KPYIJIOCYTOYHOM OXPaHOW, IPOIYCKHOM CUCTEMOM, HAJCKHOU CHUCTEMOM CBSI3H, a
TaK)K€ HCKIIIOUYECHHSI PacipoCTpaHEeHUs MHPOPMALMM O CHUCTEME OXpaHbl OOBEKTa,
PacroJIOKEHUN MOMEIIEHUH U 00OpyNOBaHUs B MOMEIICHUAX, CUCTEMaX OXPAaHBbI,
CUTHAIU3AaTOpPax, UX MECTAaX YCTAHOBKM M KOJMYECTBE. J[OKHOCTHBIE JIMIA pa3 B
MOJITO/Ia TIPOBOJAT TPEHUPOBKU MO OTPaOOTKE ACUCTBUII Ha Cllydall IKCTPEHHOM
ABAKYyallUU.

6.4.1 IloxkapHas 0e30MaCHOCTH

Cormacio HIIb 105-03 xmacc wiu oducHOE TMOMENIEHHE OTHOCUTCSA K
Kareropun B - TOproune W TpPYZHOTOPIOYME JKHIKOCTH, TBEPAbIE TOPIOUHE H
TPYJHOTOPIOYME BELIECTBA U MaTepUabl (B TOM YMCIIE MbLIM U BOJOKHA), BEIIECTBA U
MaTepuaibl, CIIOCOOHBIE MPHU B3aUMOJCHCTBUH C BOJOM, KMCIOPOIOM BO3JAyXa WU
JIpyr ¢ APYrOM TOJIBKO TOPETh, MPU YCIOBUH, YTO IMOMEWICHUS, B KOTOPBIX OHU
UMEIOTCS B HAJIMYUU WM oOpalnarorcs, He oTHocsTcs K kateropusm A wim b. Tlo
CTENIEHM OTHECTOMKOCTM JAHHOE TIIOMEIIEHWE OTHOCUTCS K 1-i cTeneHu
ornecroitkocty mo CHull 2.01.02-85 (BbINOJHEHO U3 KUPIIUYA, KOTOPOE OTHOCUTCS K
TPYAHO CropaeMblM MaTepuainaMm). BoO3HHKHOBEHHME TmMoOXkapa Mmpu padore cC

AJIEKTPOHHOM anmaparypoil MOKeT ObITh MO MPUYMHAM KaK 3JIEKTPUYECKOTO, TaK U
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HEAJIEKTPUYECKOro xapakrepa. (OCHOBHOM NPUYMHONM BO3HMKHOBEHHUS IOXapa
HERJIEKTPUYECKOTO XapakTepa B O(HUCHOM MOMEIIEHUH MOXKET CTaTh XaJlaTHOE
HEOCTOPOKHOE OO0palieHue ¢ OrHeM (KypeHue, OCTaBJI€HHble 0e3 MNpHCMOTpa
HarpeBaTeNbHbIE  MPHOOPBI, HUCHOJIb30BAaHUE  OTKPBITOro  OrHs). [Ipuuunb
BO3HMKHOBEHHUSI II0Kapa DJIEKTPUYECKOIO XapakTepa: KOPOTKOE 3aMBIKAHHE,
IIEPETPY3KH 110 TOKY, UCKPEHUE U JJICKTPUUYECKHUE AYT'H, CTATUYECKOE IIEKTPUUYECTBO
U T. I.

CornacHo o6mum TpedoBanusM noxapHoi 6ezonacHoctu o 'OCT 12.1.004-
91 nmns ycTpaHeHHsT TPUYMH BO3HUKHOBEHHS MOKAPOB B IOMEIICHHH JIOJKHBI
IPOBOJUTHCS CIEAYIOIINE MEPOTIPUATHS:

1) Hcnonp30BaHKHE TONBKO HCIPABHOTO 000PYIOBAHUS;

2) IlpoBeneHwe  TEPUOTUYECKUAX  HMHCTPYKTAKEH IO  IMOKAPHOM
0e30I1aCHOCTH;

3) HasHaueHue OTBETCTBEHHOTO 32 MOKAPHYIO 0€30MacHOCTh IIOMEIICHUH;

4) V3znaHue mpuUKa30B MO BOMPOCAM YCHIICHUS TIOKApHOU 0€30MacHOCTH

5) OrkirodeHue MeKTPOOOOPYAOBAHHUS, OCBEIICHHSI M 3JICKTPOITUTAHHS T10
OKOHYAaHHMH padoT;

6) Kypenue B cTpOro oTBEICHHOM MECTE;

7) CozxeprkaHue MyTel W MPOXOJOB JJIsl 3BAKYAIlUH JIOJICH B CBOOOTHOM
COCTOSIHHH.

JUist JOKalM3aluy WM JIMKBHJIALWKA 3aropaHusi HAa HA4YaJbHOM CTaguu
UCIIOJIB3YIOTCSl TMIEPBUYHBIE CpENICTBA MoXKaporyueHus. IlepBuuHble cpenacTBa
MOXKAPOTYIIEHUS OOBIYHO MPUMEHSIOT 10 TPUOBITHS MOKAPHON KOMaH/IBI.

BoznymiHo-ieHHble  OTHETYUIMTENM  O4YaroB IoXkapa, 0e3  HaJIudus
AIEKTPOIHEPTUU. YTJIEKUCIOTHBIE U MOPOUIKOBBIE OTHETYIIUTENH MPEeIHA3HAYECHbI
JUTSl TYLLIEHHUS 3JIEKTPOYCTAaHOBOK, HaxoAsamuxcs nox Hanpsikennem 10 1000 B. Kpome
TOT0, HOPOIIKOBBIE MPUMEHSIOT JUJISl TYILIEHUS JOKYMEHTOB.

JUist TylleHHs TOKOBEIYIIMX YacTed W D3JEKTPOYCTAaHOBOK MPUMEHSETCS
IIEPEHOCHOM  TOPOIIKOBBIM  3akayHol  orHerymmmrens — OII-3.  Tymenwue

AIIEKTPOYCTAHOBOK HY>KHO ITPOU3BOJUTH HA PACCTOSHUU HE MeHee 1 meTpa (umeercs
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B BUJY PacCTOSHHE OT COIUIa OTHETYIIMTENS 0 TOKOBEAYIIMX YacTeil). 3apsiiky
MOPOIIKOBBIX OTHETYIIUTENeH CleAyeT MPOU3BOAUTH OAMH pa3 B MATh JieT. llpu
BO3HHMKHOBEHHWH HEOOXOIMMOCTH PEMOHTAa WM 3apsiiKd, cJenyeT oOpaliaThCsl B
CTHEeIMATU3UPOBAHHBIE (PUPMBI.

B 0OmiecTBeHHBIX 3[aHUSAX U COOPYKEHHUSX Ha KaKIOM JTaKe JIO0DKHO
pa3MenaTbcsi He MEHee JIByX NEPEHOCHBIX OTHeTymuTened. OrHeTyUTENN CIelyeT
pacrosaraTe Ha BUAHBIX MECTax BOJM3M OT BBIXOJIOB U3 MOMEIIEHUN Ha BBICOTE HE
oonee 1,35 M. Pa3MerieHue mepBUYHBIX CPEACTB MOXKAPOTYIIEHUS B KOPHIOpaXx,
nepexoaax He JOJKHO MPEeIsTCTBOBAaTh 0€30IacHOM 3BaKyalluy JII01eH.

31aHue JTOJKHO COOTBETCTBOBAaTh TPeOOBaHMS IMOXKapHOM Oe30macHOCTH, a
UMEHHO, HQJIWYUE OXPAHHO-TIO)KAPHOM  CUTHAIM3ALMK, IUIaHA 3BaKyalluH,
MOPOIIKOBBIX OTHETYIIMTENEH C TOBEPEHHBIM KJIEHMOM, TaOIMYeK C yKa3aHHUEM

HaMpaBJICHUS K 3allacCHOMY (9BakyariioHHoMY) Beixony (ITpunoxenue A).

6.5 BbIBOABI M peKOMEHIAUNHU

[Ipoananu3upoBaB yciaoBus TpyJa Ha paboueM mecte, rae Obuia pa3padoTaHa
MarucTepckas JUCCepTalrsl, MOXKHO CHI€NIaTh BBIBOJ, YTO MOMEIIEHUE yIOBIETBOPSIET
HEOOXOJIMMBIM HOpPMaM M B Ciydae COOJIIOJCHUS TEXHUKU O€30MaCHOCTU U MPABUI
MOJIb30BAHUSI KOMIIBIOTEPOM paboTa B JaHHOM TIOMEIICHWH HE TpPHUBEACT K
YXYAIICHUIO 3/I0POBbsI pAOOTHHKA.

Camo noMereHne u pabodee MECTO B HEM YIOBJIETBOPSICT BCEM HOPMATHBHBIM
TpeboBanusiM. Kpome TOro, AeiicTBME BPEIHBIX W OIMACHBIX (DAKTOPOB CBEJEHO K
MUHAMYMY, T.€. MHUKPOKIMMAT, OCBCIICHWE K YypPOBEHb IIyMa COOTBETCTBYIOT
TpeOOBAHMSIM, MPEIBIBICHHBIM B COOTBETCTBYIOIINX HOPMATHBHBIX TOKYMEHTAX.

OTHOCHUTENIBHO  DKOJIOTHYECKON  O€30MacHOCTH MOXXHO  CKa3aTh, YTO

JesATEeIbHOCTD MOMEIIEHUS HE TIPEICTABIIAET OACHOCTH OKpY Karollel cpefe.
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Conclusion

In this study, we researched the investment portfolio, composed of futures for
shares of MMC Norilsk Nickel (GMKR), Gazprom (GAZR), Sberbank (SBRF) and
the RTS index (RTS). Its basic mathematical characteristics were calculated.

In the STATISTICA package, a preliminary selection of distributions was
made, which showed that four parametric distributions are most suitable. Also in this
paper, we evaluated the parameters of marginal distributions using the Nelder-Mead
method.

Using the information criteria of Akaike and Bayes, copula models were
selected in the form of paired copulas of Gumbel, Clayton-Gumbel, Student and Frank.
D-vine was chosen as the model structure.

A statistical test showed that the resulting copula model may belong to one of
the four previously selected parametric distributions.

For the selected assets RTS, SBRF, GAZR, GMKR, an optimal CVaR-portfolio
with weights was found {0.050; 0.014; 0.384; 0.452}. A CVaR curve was simulated,
which showed that the resulting copula model is conservative.

This study contains three innovations. First, we showed that the D-vine copula
can be used to represent multidimensional dependence in short time series (only 504
observations), while the use of copula was studied only in relation to long-term
observations [19]. Secondly, we used marginal distributions that are different from
normal: hyperbolic, Johnson, and Meixner. Stoyanov et al. [23] consider a similar
problem using only symmetric versions of Student's distributions and the stable
distribution, as well as the generalized normal distribution.

Assessment of resource efficiency of work showed that our project is more
efficient than work [40]. Small and medium-sized companies (banks), as well as private
investors, were identified as potential consumers of the project.

In the section of social responsibility, an analysis of harmful and dangerous
factors was carried out. As a result of the analysis, the room in which our study was

carried out was found suitable for work.
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