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CEKIIUA <MATEMATHUKA U UHOOPMATHUKA»

VJIK 004 : 65

THE PROBLEMS AND PERSPECTIVES IN E-BUSINESS IN CROATIA
T. Ani¢, 1. Vuli¢, S. Gabri¢
University of Zadar, Zadar, Croatia

Supervisor: Assoc.Prof.PhD Mariana Petrova

The emergence of Internet preceded the development of electronic busi-
ness, without which we could not talk about e-business. It originated in the U.S.
but it appeared in Europe in the early 70s of the 20th century. During the nine-
ties the network connected more than one million bigger computers worldwide
and the awareness of its importance developed. The Internet is becoming the
world's largest market for trading in goods, services, capital, labor and infor-
mation. The first commercial web sites whose primary purpose was to encour-
age conducting business transactions through the Internet, at a distance and
without personal contacts among the participants in the transactions at a physical
location (as in the case of a traditional business) began to emerge during 1995.
The success of business web sites have led to the creation of a new business
concept, and that is the concept of e-business. In the beginning, it was realized
only in the form of electronic catalogs where the company published the infor-
mation about the products and services that are offered to consumers. Eventually
they started adding a number of new services such as the ability to easily search
offers ( navigation on the Web site ) , agreeing the conditions of purchase and
delivery , ordering products or services , electronic payment and delivery of
goods that can be digitized (music , games , books, videos recording , computer
software , ... ) . Considering the fact that the number of working places in-
creased, Internet (electronic) markets have developed and there is a huge compe-
tition among companies that try to include market trends through their web sites.
The briefly described development of e-business was carried out very rapidly, in
particular, less than a decade. Electronic business has experienced great popular-
ity. The number of companies that based their businesses on the use of Internet
technologies has increased. The value of these companies has grown rapidly but
also the number of clients (such operations increased the confidence of the pub-
lic about e-business). Soon the first difficulties in electronic business came up.
Many companies have entered the electronic business world without well- de-
veloped models and clients were offered promises that they could not fulfill.
Customers have become dissatisfied and felt cheated, and trust in electronic
business rapidly decreased. Many companies were shut down and over 300,000
people lost their jobs. It was announced as the end of the illusion that the con-
cept of e-business offered. However, that did not happen, the mistakes became
learned lessons and those lessons could not be repeated. Companies that have
survived do a wide analysis of their actions and they thoroughly elaborated their
new business models. Since then, the electronically recorded business successes,
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and it must be conducted in accordance with the general economic principles.

Various processes will positively affect on the development of electronic
business in the future and they are:

- Technological Development

- Globalization

- Economic Development

- Responsibility for socio - economic development

What is actually e-business? Electronic business involves a contemporary
form of a business organization that depends on the application of computer and
Internet technologies, and the support of information systems. It is the most
modern form of a business organization which every company aims for so they
can provide the best possible position in the market and provide a competitive
advantage.

THE REASONS WHY COMPANIES TODAY ARE INCREASING-
LY USING ELECTRONIC BUSINESS:

- striving for the better utilization of all available resources, especially in-
formation

- the endeavor to achieve the best possible market position and competi-
tive advantage

- the wish to fulfill the higher profits

- better working conditions of workers

- the pursuit of keeping pace with technological development
Companies whose main intention is to improve operations and achieve better
business results practice electronic business. The ultimate goal of this business is
the maximization of profit, or to be precise the company profit to which this
concept IS applied.
The main elements of the environment of the company that applies elec-
tronic business are:

Glokal

infrastructure

suppliers Manzgios the Intermediaries

Picture no. 1. The environment of a company in conditions of e-business
(Mladen Varga, Katarina Curko and others, 2007.)

Global infrastructure of the company’s environment that applies the con-
cept of e-business includes the following elements :
- a security infrastructure



- digital payment systems and payment

- Electronic Banking

- legislation

- the support of electronic markets

- a communication infrastructure

- a Global Information Infrastructure

Electronic business has established firm ties with its suppliers and other
business partners , namely in:

- finding sources of raw materials

- finding new partner companies and strengthening cooperation with existing
companies
- management of the procurement process

- managing invoices and payments

To achieve a better relationship with customers it is required to achieve a
better use of the concepts of e-business . It is possible to achieve good organiza-
tion and implementation with: - Online Marketing

- the electronic collection of trade receivables

- timely provision of online services

- offers with fun activities

- activities in electronic markets

- managing services and sales

- reports on markets and collecting information about customers.

The need for intermediaries in e-business is changing as opposed to a tra-
ditional business. Intermediaries take no responsibility for the implementation of
orders nor the payment from the customers. Mutual relations between producers
and intermediaries must be defined. In a short period of time, since the begin-
ning of e-business in 1995 to this date, a large number of business models based
on the principles of e-business have been developed. There is a huge number of
these models, so we will mention only the most important e-business models
that are grouped according to two key criteria , namely:

- the participants ( subjects ) in the conduct of electronic transactions

- conducted assignments

Three types of entities can participate in e-business:

- a company

- ultimate consumers

- state administration

Based on entities that can participate in e-commerce the following busi-
ness models can vary as:

- the business model of a company with ultimate consumers

- the model of e-business among companies

- the electronic business model in which individuals operate with each
other

- the electronic business model in which the country and companies in the
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public sector emerge as providers and private companies as customers

- the electronic business model in which countries and companies in the pub-
lic sector occur as buyers of goods and services offered by private companies

The business model of a company with ultimate consumers
Through its website the company offers something for sale to individuals. It is
impossible to predict the response of customers. The number of transactions is
very large but the value of individual transactions is very small.

The model of e-business among companies

Entities are legal entities, companies that have both roles (bidder and asy-
lum). These jobs are planned to comply with predetermined rules and thereby
the predictability of the behavior of participants is increased. The number of
transactions was small but the value of transactions performed was great.

The electronic business model in which individuals operate with each
other

Participants of this e-business are individuals, people, while some compa-

nies appear as brokers who offer infrastructure and application services. An ex-
ample of such operations is electronic auctions. At such electronic auctions in-
stead of the actual goods, information are offered and bought backed by the
goods or services. People who want to sell or buy something at the auction must
be reported to the auction. To sign up for auction first you must submit your e-
mail address and some personal information. Registration is usually free. Sellers
declare goods they want to sell. The application contains a description of prod-
ucts, lowest prices, photos of the things and some commercial conditions are
listed (example -who will bear the cost of delivery). The bidder pays a token fee
for the publication and the auction begins. If someone wants to buy something,
he sends his price quotation. Participants can follow the auction. An example of
such auctions is the renowned Internet auction eBay (www.ebay.com).
The electronic business model in which the country and companies in the
public sector emerge as providers and private companies as customers
This model occurs when state institutions are organizing the sale of goods or
when offering concessions to private companies for use of some property owned
by the state. The sale is organized through public auctions which are conducted
in an electronic way.

The electronic business model in which countries and companies in
the public sector occur as buyers of goods and services offered by private
companies

State and its institutions are large consumers of goods and services and in
order to reach the most favorable offer, private companies organize public auc-
tions through e-business and thus save some budget funds.

ELECTRONIC BUSINESS MODELS ACCORDING TO WAYS OF
CONDUCTING BUSINESS:

Model of electronic sales of own goods and services

No one knows exactly who and when had the idea that goods and services
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could be sold through the Internet, but it is essential that these sales over the In-
ternet unrolls for over more than 10 years. The model is simple; it allows any
user to get in contact with another user, at any time and any place. Companies
have realized the importance of the offer of its products and services through the
Internet because that way they would be available to a larger number of poten-
tial customers. First developed Internet service, which enables electronic trad-
ing, is the service of remote file transfer. This way of doing business came to a
realization that first can be sold information about the product, and then the
product itself. This resulted with the fact that through the Internet can be sold
anything and everything. The first form of distance selling was selling soft (in-
tangible) goods (Engl. Soft Goods, Software ). An example of such goods is all
the information presented in different formats (text, images and sound), comput-
er programs, computer and video games, etc. Then it comes to selling hard (ma-
terial) goods (Engl. Hard Goods, Hardware). The last step in the development
was the sale of services that can be divided into intellectual and active. Sales
over the Internet can be done by establishing a web that’s self-produced or post-
ing Web sites by hiring external services.

Model of electronic trading

Internet entrepreneur mediates between producers and consumers, its
main role is to connect offer and demand, making it easier for producers to do
placement of their products and for customers to find the products that they need
There are two models of electronic trading:

- to individuals ( B2C model, electronic retailing )

- between companies ( B2B model, electronic wholesale )

Model of electronic marketing

A company that wants to be successful in electronic trading has to design
as better strategy for electronic marketing. In order for this strategy to be better
realized it must be focused on key points, such as:

- recognition

- changes

- conciseness

- content

- dynamism of Web sites

- financial management

- free samples and apposite offers

- awareness of the global character of the market

- live events

- finding market shelter

- promotion

- cooperation

- use of the latest technology

" Electronic marketing ( e - marketing, online marketing ) is a way to
achieve the company's marketing activities with intensive use of information
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and communication technologies. " ( Mladen Varga , Catherine Curko and oth-
ers , Informatics business , the Senate of the University of Zagreb in 2007.) .

Information and communication technologies are applied during the reali-
zation of all marketing functions, including:

- notification about the market

- market research

- development policy of the product

- sales policy

- publicity and public advertising

Informing about the market

- is a marketing function that deals with the systematic gathering of in-
formation about the market, its characteristics and events.

Market research

- A set of activities is targeted collection of information for making spe-
cific marketing and business decisions.

Development policy of the products

- Set of marketing activities directed on planning product assortment.
Sales policy

- Decision making related to the choice of sales, distribution channels,
methods of storage of goods and the performance of various markets analyzes.

Publicity and public advertising

- Introduction of new products or services and reminding consumers of
old products and services.

Internet is a better way of advertising than television and radio because it
can simultaneously serve the purposes of mass media as well as the individual
ones. Its most interesting services are the World Wide Web and the delivery
note.

Model of electronic entertainment and recreation

One of the growing and most profitable economic activities is the industry
of entertainment and recreation. It may be noted that the Internet and World
Wide Web have extensive application in the entertainment industry, which later
transforms into the industry of online entertainment and recreation. On the web
today is used a wide range of entertainment and recreation. The Internet has be-
come a new distribution channel for movies, music, books and other forms of
entertainment and recreation. Music or its online distribution and sales are pre-
formed through a modified standard Internet services and that is called MP3
technology. It allows a high stage of compression of digital audio track while
maintaining its high quality, and thus enables fast, reliable and high-quality
transmission of music and other sound recordings over the Internet. The compa-
ny Apple Computers has noted the advantages of such a transfer of music and
sound recordings and in 2003 has launched its own Internet service iTunes (
www.itunes.com ). It quickly became the most visited destination for music dis-
tribution, music videos, TV series, computer games, etc. For the distribution of
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music and other audio recordings is also developed so known P2P ( Peer-to -
Peer ) technology, which allows users to get in direct contact with other people
as well as also to send each other or take over melodies that can be stored on
their computers. Company Costumer Empowerment was the founder of the first
P2P service called KaZaA in 2001. E - entertainment and e - recreation grow in
economic sectors which generate huge profits.

The appearance of e-business has had also a strong influence on the devel-
opment of banking. There are four developmental functions that had, influenced
by modern technology, influenced the development of banking functionality:

1. Phase — Initiative

- management comprehends that the development of technology in the
banking industry opens up new perspectives ( increases productivity of employ-
ees, quality of service and winning new customers and markets ).

2. Phase — Interactivity

- clients are no longer invited into the bank, but the bank is coming to
their house, office, etc. (through the Internet ). It allows customers to perform
part of the work by themselves through the technology that bank made them
available.

3. Phase — Personalization

- Online services between customers and banks have become a dominant
form of business, but desires and needs of the users are not always in line with
the provided services. Therefore, at this stage, is recognized the need to person-
alize services that will help us to explore those needs.

4. Phase — Virtualization

- With development of the Internet a new type of bank has been developed
and this type is so called- Virtual bank. It brings some major changes in the
banking business, but also incredulity of the clients as well as their fear of fraud
or robbery .

- Trough these four phases we see the evolution of traditional banking via
the remote to direct, and finally to virtual banking.

Remote banking allows distance performing of financial transactions, that
IS, without the physical presence of banks ( for example ATM ) . Users can con-
nect to a computer bank via modem connection. For this action bank provides
the necessary software.

The development of e-business has led to the changes in the way of pay-
ing and the purchase of goods. All online payments can now be done in four
ways:

1) via debit and credit cards - this is the most popular and the most ap-
propriate form of performing financial transactions in e- business.

2 ) electronic ( digital ) money - allows users to send digital messages that
act as orders for payment or deposit to a bank account .

3) With, so-called, smart cards and so-called, electronic wallets — this way
allows users to store electronic money in memory / processor chips on the actual

13



cards . According to functionality similar but quite different way of online pay-
ments are electronic wallets. 4 ) Micropayments — During the payment of certain
fees for each transaction carried out using a credit or debit card , it may happen
that the fee exceeds the amount. That happens when it comes to small amounts.
To avoid loss e- merchants can offer customers a system of micropayments.

Online shopping is the most popular part of e-business. Jeff Bezos, owner of
the largest bookstore in the world, Amazon.com, designed and revived click- on,
the way of electronic ordering. The principle of click-on electronic ordering is eve-
rywhere the same. The product is presented and advertised to the buyer and he or-
ders it by clicking on one of the icons of the product. After that a purchase order
from the customer appears. He must fill it in and send it by clicking the mouse.
Thereafter, a confirmation of purchase order appears on screen and only remaining
thing is to wait until the purchased item gets to the wanted destination.

Trading Capital is no longer done on the stock market. With the advent of
the Internet comes a big change on the stock market, compared to the conven-
tional one. With the change of the physical and functional characteristics, stocks
are becoming more virtual rather than physical institutions. Brokers are not
gathering in one place, but operating from their remote offices, communicating
via computer networks and the effects are less dependent on traditional com-
mercial knowledge and abilities and more on the skill of working with comput-
ers. The stock exchange business is going trough big changes that are reflected
in three trends:

- Brokers on the stock market are operating according to the stock
rules of exchange through electronic business.

- Customer and the broker are not communicating directly any more,
but through the network.

- The stock market is globalizing and operating 24 hours a day.

The connection of the world's largest stock markets through the Internet
has happened because there was a need for reconstructing the world’s economic
system and better management of natural and created economic resources.

We can conclude that e-business is developing rapidly and it is widely
used in everyday’s life, both in the public and business life. It provides numer-
ous benefits such as speed, larger and better information about the products, the
availability for all and other countless benefits.

Electronic business, which is the most promising form of business in the
future, has, like everything else some glitches, including the information security
first. Problems occur due to the rapid development of this kind of business, and
they cannot check all the safety aspects of their application. All the more frequent is
the occurrence of IT crime that uses information technology as a means of attack.

There are various types of criminal activities in E- Business that can be
categorized into four main groups:

Attacks on the company's resources - it's unauthorized access to infor-
mation resources of the company. To its hardware and software in order to gain
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some benefit to which there is no right or to cause any kind of damage to the
company.

Attacks on privacy and identity theft - it's impersonation, unauthorized
reading or copying others' data with which an undue advantage can be achieved,
causing damage to the company or endangering the privacy of identity that is
misappropriated.

Endangering of identity ( authenticity ) of the data - these problems
occurs when information that company uses and messages that company deliv-
ers to somebody else start to lose their reliability and value and therefore be-
come useless.

Disruption of normal operation and business - this is an issue where
there is a reduction in the quality of service that the company should provide to
the customers because company cannot do her job on normal quality mode. The
main example of this is “flooding” of the server computer and of the company
with a lot of useless messages that are causing his downfall, so she is unable to
perform its primary tasks.

YK 004
EJEKTPOHHU KHUI'U U EJIEKTPOHHO KHUT'OU3IABAHE
M. ToreBcka
BenukorspHOBCKM yHUBEpCUTET ,,CB.cB. Kupun u Metonuit”
Benuko TwspHOBO, bbnrapus
Hayuen pvroBoauten: gou. A-p Mapuana Ilerposa

Pe3tome: ChabpikaHUETO Ha JOKJIaaa 0OXBallla TeMara 3a eJIEeKTPOHHUTE
KHUTH, KOUTO HABJISI30Xa U MPOABIKABAT J]a HABIU3AT B €XKEIHEBUETO HA XOpa-
Ta, KaKTO M 3a €JEKTPOHHOTO KHUTOW3aBaHE, U3MOJ3BAII0 HOBU TEXHOJOTHH,
CUJIHO OTJIMYABAIIHN CE€ OT TPAAULIUOHHUTE.

Kio4uoBu 1yMu: eeKTpOHHA KHUTA, KHUTOW3/1aBaHe, TEXHOJIOTUU

KuaurouznaBaneto otnaBHa He € ¢bIO0TO. [JJokaTo npe3 XX BeKk KHUKHUSIT
OuzHec Oerie MPUTHCHAT Hall - Beue OT €NEKTPOHHUTE MEJUH, IIPE3 MOCICIHUTE
JIBaliceTMHA TOJAVHU BUPTYAIHHUAT CBAT HApPaBO MPOMEHHU CTAaTyTa Ha KHUTrara.
Koeto Hsikou onpenenstT KaTo peBOJIIOIHS, a IPYTH KaTO aroKaJIUIICHC.

TpaauimonHaTa nmapaaurmMa Ha KHIKHOTO MPaBEHE W Pa3NpOCTpaHEHUe,
YCTAaHOBMJIA CE€ B TEUCHHUE HA BPEMETO, @ UMEHHO BEpUrata aBTOp — PBKOIUC —
W3JIaTEJICTBO — MEYaTHUIIA — KHUTA — KHUTOTHPTOBEIl — MOTPEOUTEN € Ha BT Aa
ce paslajiHe, WK MO0 — TOYHO — Ja c€ TpaHCPopMmHpa, KaTO B KOJIECKTUBHOTO
Ch3HAHWE Ha TJIOOATHUSA MOTPEOUTET Ha KOMIIOTPH U WHTEPHET MOBEYETO OT
OTJIEJIHUTE ¥ KOHCTPYKTHU BEeU€ OTIAJIaT, WU JaXe HAII'BIHO CE AaHUJIUXHPAT.

Enextponnara kxura e (aiist unu aiiyioBe ChIbpKaIU TEKCT U MOHIKO-
ra KapTUHKH, C Hay4YHO WJIM XYJ0XECTBEHO ChibpxkaHue. OOMKHOBEHO €JIeK-
TPOHHUTE KHUTHU Ca BapUAHTHU Ha ChILECTBYBAIM XapTUEHU KHUTH, HO TOBA HE €
3aIBJKUTEITHO yCIIOBHE [2].

B Obarapckus €3uk KaTo CHHOHUMH C€ M3IOJ3BaT U MPOU3BOIHU HA JIPY-
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' TEPMUHU OT aHTJIMUCKHUS €3UK — JUTruTaiHa oubiuoreka, eOyk u uOyk (pas-
rOBOpHO OT € — booK). ChiuTe TEpMHUHU MOHSIKOTA CE U3IO3BAT U 32 YCTPOU-
CTBaTa 3a YETEHE Ha EIEKTPOHHHU KHUTH.

Enexrponnara kuura /E — book/ kato HauuH Ha U3rOTBSHE, OPOPMIICHHE
U 3aIllMTa Ha aBTOPCKUTE MpaBa € KaTo BCsKa JApyra KHura. Ts mMa Kopwuiia, pe-
JTAKTOPCKO M H3JIaTEJICKO Kape, HOMEpallus Ha CTPaHHUIUTE U Hail — BaXHO
ISBN, koiiTo 3amuTaBa aBTOPCKUTE MPaBa.

3a ch3/maren Ha eNEKTPOHHATA KHHATA ce mpuemMa Maikbia XapT, chb3are
Ha I'bpBaTa €JIEKTPOHHA OMOIMOTEKa — MpoekT ,Iyrenbepr”. PazBuruero Ha
TEXHOJOTHHUTE U UHTEPHET, MOJANIOMAara 3a monyJasipu3upaHeTo, a U KOMepCHallu-
3UPaHETO Ha eJIEKTPOHHUTE KHUTH.

OCHOBHH TIpeTUMCTBA Ha €JIEKTPOHHATa KHHWTra ca: M0 — HUCKa IICHa Ha
ChIBPKAHUETO U NKOHOMUATA HAa MSCTO; HE CHIIECTBYBA PUCK OT MOBPEKIAHE U
M3HOCBAHE HA CTPAHMIIUTE; BH3MOKHOCT 32 HEOTPaHWUYEH THPAX; Ch3/1aBa ce U
ce MpoJlaBa MHOTO MO-0bP30 OT OOMKHOBEHATA KHUTA.

Henocrtarpiu: KHUTUTE ca €HEPro3aBUCHMH, 1I€HATa HAa YCTPOWCTBATa 3a
YETeHE € BCE OIle TBHP/E BUCOKA, a U JIECHOTO BBH3MPOU3BEKIAHE MOXKE /1a J10-
BEJI€ /10 pa3NpOCTpaHEeHMsI Ha Konus 0e3 pa3pelieHue Ha aBTopa.

EnexTpoHHHUTE KHUTH CE pa3npoCTpaHsIBaT B MHOTO U B Pa3jIMdHu GopMa-
TH, KOUTO Hail — 00III0 MOTaT Jla Ce pa3eisT Ha ABE Tpynu: (OpMaTH Ch3AaIeHU
CTEIMATHO 32 €JEKTPOHHM KHUTH U (opMaTH ¢ MO — OOIIO MpeaHa3HaueHUE,
KOHUTO Ca YJOBJIETBOPUTEIHH 32 YIIOTpeda U MpHU €JIEKTPOHHU KHUTH.

Morar na ce 4eraT Ha BCSKAaKBH €JIEKTPOHHHU YCTPOMCTBA C JUCIUICH U
HOIXOASII cOPTyep — CTAMOHAPHU M MPEHOCUMH KOMIIIOTPH, UTPOBU KOH3O0JIH,
Tabnetn, MOOMITHY TenedOHN, KAKTO M Ha CIICHUAIHU YETIH — YCTPOICTBA CIie-
[IMATHO TIPeTHA3HAYCHU 32 YETCHE Ha KHUTH U C IUCILIEH OT eIEKTPOHHA XapTHsl.

EnexkrponHoTo kHuromsgasane win T.H. € — Publishing, wm epublishing
U3I0JI3Ba HOBH TEXHOJIOTUHU B CBOSITA JACWHOCT, CUJIHO OTJIMYABAIlIM C€ OT Tpa-
TUIMOHHUTE. Te3M TEeXHOJOTHMU TO3BOJISIBAT HA M3JATEIUTE J1a MPEAOCTaBsT
CBOSITA MPOAYKIIHS 10 — OBP30 U MO — €PEKTUBHO, KOETO € CBbP3aHO U C PE3KU
W3MCHECHHS BB (PMHAHCOB TIJIaH, BBPXY KOETO OKa3BaT BIMSHUE HOBUTE amapar-
HU U Tporpamu cpeactBa. [lyObnukyBaHeTo Ha €IEKTPOHHHM KHUTH J1ajie CHITHO
OTpaX€HUE BBPXY MevaTapckara MpOMHUIIIEHOCT.

[IspBU B €NEKTPOHHOTO MyOJIMKYBaHE C€ BKJIIOUBAT (HPUPMH, pa3BUBAIIU
HOBH TEXHOJOTHMH. HO MHOTO CKOPO TpaauIIMOHHU M3JATENICKA KBIIH CHIIO 3a-
MOYHAaxXa JIa MMPOMEHST CBOUTE CTPATETUU U TUIAHOBE, KaTO 3alovHaxa ja Mmpe/-
jarar ClHChIM HAa U3JaHUS B €NIEKTPOHEH (GOpMaT, BKIIOYUTEIHO U €IIEKTPOHHU
KHHTH, KaKTO U TeXHOJIOTHATA ,,OTIIeYaTBaHEe MPH MTOUCKBaHE .

[Topamu dakra, ye TeXHOJOTHATA 3a MyOJMKyBaHE Ha CIEKTPOHHU KHHTH
MOXe OBbp30 Ja ce BHEAPU M HE M3HMCKBA CKBIIO CTPYBAIO MEYaTapcKo 000py-
JIBAHE, TO MHOTO OBP30 OposAT Ha GUPMHUTE, 3aHUMABAIIH CE C EICKTPOHHO TyOITH-
KyBaHE HapacHa 3HAYMTEIIHO MHOTO. Te3u (GUpPMH Ce CTPEMST J1a Ce KOHKYpHUpAT C
TpaAWIIMOHHUTE W3/IaTEeJICTBA YPE3 HOBU MPEATIOKECHHUS Ha €TICKTPOHHHU KHUTH.

EnexTpoHHOTO KHHUTOHW3JaBaHE € C MHOTO MHpPOK oOxBaT. Omie ce 3a0e-
JS13BaT HAKOJIKO HAIMPaBJICHUS B HETO: €JIEKTPOHHU M3JaHUs, EJICKTPOHHU KHUTH
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(eBook), ormeyarBanu npu noucksane (print — on — demand), myOnukanuu ot
enekrpornara moma (email  publishing), pamnonyomukamwm  (wireless
publishing), enextponno mactwmiio (electronic ink) m myOnmkanwu B MHTEpHET
(web publishing) u nmp.

° OrneyaTrBaHe (KHUromsjaaBaHe) npu nmoucksBane (Print — on —
Demand) — HoB MeTOI 3a oTIIeUaTBaHe Ha KHUTH. [103BOJIsIBA T Ja ce OTIeYaT-
BaT B SAMHWYHU CK3EMIUISPH WM 110 3asBKa. TO3M METOJ] OCBOOOXKIaBa KHUTO-
U3JIaTeIUTEe OT TPATUIIMOHHHS METOJ] Ha OTIEeYaTBaHE HA HIKOJKO XWISIU
OpoMKH.

o Hudposo crabp:kanme (Digital Content) — craBa qyma 3a mare-
pHaJii, KOUTO ca 10 — MaJIK{ OT KHUTH (JIOKYMEHTH, CTAaTHH U JIPYTH), KOUTO €
ynoOHO U JecHO na ObaaT npenocraBsHu B MHTepHeT. Hait — wecTo craBa upes
MIOMECTBAHETO MM B yeOCTpAaHUIIUTE Ha TEXHUTE WU3JATENIN, OTKBIETO T€ JIECHO
MoraT Jia ce M3TeriisT. M3mons3Banute Tyk TexHonoruu Bkimousat Adobe PDF,
XML, HDML, WAP (Wireless Application Protocol) u np.

° IyoiukyBaHe (KHUTOM3aBaHe) MO eJIeKTpoHHaTa moma (Email
Publishing) — ToBa ¢ momynspeH MeToxa 3a pa3npocTpaHCHWE Ha HOBHUHH, CTa-
TUU W KpaTKu WHPOPMAIMOHHH CHOOIICHHS. To € JIeCHO W yJ0OHO CpeICTBO
KaKTO 3a aBTOPHUTE, TaKa W 32 YHTATCIUTE M Pa3NpPOCTPAHUTEIINTE HA HHPOpMa-
IIUSl ¥ BCE 0 — YECTO C€ Mpuiiara Mo — 4ecTo OT M3JaTelickute Gupmu, 3a 1a
CHOOIIAT HA CBOWTE a0OHATH 332 HOBOW3JIE3IH M3MaHUS U OT OM3HEC CPEeIUTe —
3a U3MpalaHe Ha PEKIAMHU M TPOCTICKTHH MaTePUAIIH.

o Yeb nydsiukyBaHe (ye0 KHUrou3aaBaHe) — MPSAKO KHATOWU3IAaBAHE
B Uurepuer (Web Publishing) — He ¢ HoBa mpakTHKa, HO € B TpOIEC Ha
HENPEKbCHATO yCHBBPIICHCTBAHE W pa3BUTHE. [IpsgkoTo myOiauKyBaHe (KHUTO-
u3aBane) B MIHTepHET cTaBa, KOTaTO aBTOPHUTE MMOMECTBAT CBOUTE MPOU3BEIEC-
HUS BBPXY yeO cTpaHunuTe cu B IHTEpHeT.

o Eaexrponno mactuio (E — Ink) — ToBa € HOBa TEXHOJIOTHs, KOSITO
IIe OKa)Xe OTPOMHO BJIMSIHME HA KHUTOHW3JATENICKaTa JASHHOCT. EleKTpoHHOTO
MacCTHJIO € HOB MaTepHuaJl, KOWTO II¢ OKa)ke CHIIHO BIUSHUE BHPXY OOMIECTBOTO
C HauMHA CU Ha mpenocraBsiHe Ha uHpopmanus. ToBa e mMarepual, 06paboTeH
KaTo (pusiM, ype3 KOWTO ce OChILIECTBIBA MTOKa3BaHe Ha nHPpopManus. OCHOBHU-
T€ My KOMITOHEHTH Ca MHJIMOHH MHUHHATIOpHU MHKpokarcyyid. OCHOBHHU Tpe-
JMMCTBa Ha EJIEKTPOHHOTO MACTHIIO Ca: MPEBH3XOJHO M300pakeHUE, YHUBEP-
CaJTHOCT, HUCKA €HepronoTpeOsseMocT, MaIabHOCT.

o IMpoext Gyricon — e — paper — B nabopaTopunte Ha Xerox mocra
OTJIaBHA ce paboTH BBPXY CH3/IaBaHETO HA TO3W MaTepual, KOMUTO TpsOBa aa 3a-
MEHH TPATUIIMOHHUTE MacTHJIa U XapThH. VI3BECTEH € oIlle ¢ HANMESHOBAHHUETO €
— paper, T.e. eNIEKTPOHHA XapTus. BbpXy MOJUIOKKA OT IlacTMaca Ce Brpakaa
TBHBK CJIOH OT MHJIMOHM MAaJIKM JABYLUBETHH cepH, CIIOCOOHHU Jia ce BBPTAT U
oOpBIIAT KbM HAOJFOIABAIIMS TH Ty C OIIBETCHATA, TY C HEOI[BETEHATAa CH CTaHa.

EnexkTpoHHHTEe KHHMIH ca M Ie ObJAaT aKTyallHa TeMa JbIro Bpeme. Te
HABJIM3AT B ©XKETHEBUETO HA XOpaTa U CKOPO I1Ie ObJaT HEM3MEHHA YacT OT HEro
3apaJii IPeIMMCTBAaTa, C KOUTO pas3IoJiarar.
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YIAK 004 : 34
WCCJEJIOBAHUE WEB-CAUTOB CYJIOB JIATBUU
B.A. AnekceeBa, . KonunoBa, C. MamenoB
Yuusepcuret Jlayrasnuic, JlaTBus/ BemukoTBIpHOBCKHI YHUBEPCUTET UM.
Cesreix Kupuina u Medoaus
Hayuneii1 pykoBoaurens: Ilerposa M. M., n-p, nouent, bonrapus

Uccnenosanue Obuto mpoBeneno B nepuox ¢ 07-14.11.2013, crynentamu
Hayrasnuickoro YHuBepcuteTa, JlarBuu, oOydaemue B BeaMKOTBIPHOBCKOTO
VYuusepcurera CB. Kupmia u Cs.Medonus, r.Bemuko TvpHoBO, bonrapuu.
BbIIO0 MpOBEAEHO HCCIEAOBaHUE IPO CYIIECTBYIOIIMX CynoB B JlatBuw,
aHaAJIM3UPOBAIIN JOCTYIIHYIO HHPOPMAIUIO Web- CaliTOB.

[Ipu wuccrnenoBaHHWU COAEpKAHMS CAMTOB HCIIOJIB30BAJICS METOJ BeEO-
KOHTEHT-aHaJIM3a, IPEACTaBISIIOIINNA COO0N U3yUEHHE IKCIIEPTaMU COACPKAHUS
CalTOB B PEKUME OHJIAMH MJIs1 ONPEACICHUS HAIWYUS WM OTCYTCTBUSA HA HUX
BBIOPAHHBIX XapaKTEPUCTHK.[3]

WNnes uccienoBaHue OCHOBAaBUBAETCS Ha MCCIEIOBAaHUE, MPOBEICHO B
nepuon ¢ 07-14.01.2013, crymentamm wmarucrepckon mnporpammel «MAT B
CyJIeOHBIX OpraHax M OpraHax MCHOJHUTEIbHOU BiacTH» BenMKOTBIPHOBCKOTO
VYuusepcutera CB. Kupwina u C.Medoaus, r.Bemuko TwpHOBO, bonrapum,
KOrjJja B paMKaXx MOHMTOpUHIra ObUIO HcciefoBaHo Bce 113 odurmanbHbIX
CalTOB PallOHHBIX CYA0B B bonrapuu.

Merononorusi, o KOTOPOW HPOBOAWIOCH HCCIEAOBAHHE, OCHOBaHA Ha
3aKOHO/ATEIbCTBE U MpeaoxkeHusx BoicimmM cyneOHpiM coBeToM bonrapun o
JOTIOJTHEHUU U Pa3BUTUH ONPEIEICHHBIX MIOKa3aTeseH.

[TogroToBka  BKiIOYana  pa3paboOTKy  (GOpMBI C  KOHKPETHBIMHU
MOoKa3aTelisIMH, CO3JaHue ImabjioHa B 3JIeKTpoHHOM Buae B MS Excel mis
CTaTUCTUYECKOW 0O0pabOTKH pe3yabTaTOB U 0o0jiee TIIATEIBLHOTO aHajau3a.
HccnepoBarenu u3y4arOT callThl B 3aBUCUMOCTH OT HAacTpOsl CpPEIHEro
NOTPEOUTENS PU OLIEHKE KaXKJI0TO CaiTa.

Nupukaropsl odopmiiensl B 13 rpynm ¢ oOuieil yucieHHocThio 81,
Kbl MHJIMKATOP MpeaocTaBiIsieT BO3MOKHOCTh BbiOpaTh 0 ({A) nu 1 (HET),
1o JABYXYypOBHEBOM mikaje. O01iee KOJTUYECTBO OYKOB, HAOPAHHBIX 3a KaXKIbIi
CalT, HOPMHUPOBAHO B nuanazone ot 0 mo 1.

[Tonyuennast B pe3ylibTaTe HcCcienoBaHUsl calToB Bcex 40 pallOHHBIX
cynoB JlaTBun MuHUMAambHAs OLICHKA paBHA 42, a MakcuManbHas — 54 (cpeaHast
ouenka — 50,7).

Cpennuit uanexc - 0,1074. Beero oukoB - 2028 (13 9153 BO3MOXKHBIX) U
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npezactasiset 22,1567 % oT MakcMMaabHO BO3MOXKHOE 3HAUEHUE.

Bes mHpOpManus paiioHHBIX cyaoB JlaTBum ObLTa JOCTYIIHA TOJIBKO Ha
oHOM web-caiite - http://www.tiesas.lv. Takum oOpa3oM 3TO 00JUXYAET IMTOMCK
HY)KHOU MH(poManuu palioHHUX cyAoB. K cokelleHHIo, Mo JaHHBIM KPUTCPUSIM
HEe Bcid HMH(pOpMAIMs JOCTYITHAa Ha calTe, IO 3TOMY CaWT HYXKJIaeTcs B
JIOTIOJTHEHUHU U 00paboTKe JaHHOW HH(OpMaIUK.
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YAK 519.71

O ®UHUTHOM HABJIIOJAEMOCTH JIMHEWHBIX JTECKPUIITOP-
HBIX IMCKPETHBIX CUCTEM
HN.K. AcMBIKOBHY
BI'TY, r. MuHck

B kauecTBEHHOU TEOpUM YIIPABJICHUS JUHAMUYECKHUMHU CUCTEMaMU B IO-
CJICIHUAE JECITHICTUS OOJBIION MOMYJISPHOCTHIO TMOJIB3YIOTCS JHUHEHHBIC Je-
CKPUTITOPHBIE CUCTEMBI. [lycTh OOBEKT ympaBIICHHUs] ONMUCHIBAETCS TUCKPETHON
JIECKPUIITOPHOU CHUCTEMOM

Sx(t+1) = AX(t) + Bu(t), Sx(0) =Sx,, detS =0, Q
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YCIIOBUEM PETYIAPHOCTH det[AS — A] #0 ¥ BBIXOZOM
y(t) =Cx(t) 2
VYcaoBue peryiaspHOCTH 00€CTeunBacT CYIIECTBOBAHHUE U CIMHCTBEHHOCTH
pemeHust cucteMbl (1) Mpu crenuaabHBIX YCIOBHSIX Ha YMPABIISIONIYIO MOCTIE-
noBateibHOCTh U(t).
Paccmotpum /Ui 1aHHOM CHCTEMBI 33/1a4y O (UHUTHON HAOII01aeMOCTH
[1]. Ilycth cuctema siBisieTcst ckajsipHoi, T.e. B = b, C = ¢. Ucnons3ys npuse-
JIGHUE peryisipHoro mydka AS — A k kaHoHuYeckod (opme BeiiepiTpacca,
MOXHO TpHuBecTU cuctemy (1-2) Kk BUIy
X, (t+1) = Lx, (t) + bu(t) 3)
Nx,, (t +1) = x,, (t) +b,u(t) 4)
y(®) =c.x, (1) +¢,x, (1), (5)
[Ipu sTom 3agada o (GUHUTHON HAOIIOJAEMOCTH TUCKPETHON CHCTEMBbI
JUTSL TOICUCTEMBI (3) CBOJUTCS K MOCTPOCHUIO HAOMIOAATENSI, KOTOPBIM MPHU BbI-
MOJIHEHUM YCJIOBUM TMOJHOW HAOII0AAeMOCTH, MOXKET 00eCHeuuTh (PUHUTHOE
BOCCTAHOBJICHHEC HA4YaJbHOTO COCTOSHHS, TaK KaK OIMMOKa BOCCTAHOBJICHUS
YAOBJIIETBOPSIET all€pPUOANIECCKOMY YpaBHEHHIO [2]. B03MOXHOCTH BOCCTaHOB-
JICHUE BTOPOM KOMITOHEHTHI HAYAJIBHOTO YCIIOBUS OTPEICIAETCS CBOMCTBAMHU
nojcucTeMsl (4) U ee BbIX0/1a. AHAJIOTUYHO MOXKHO paccMaTpuBaTh APyrue 3a-
Jnadu HaOmromaemoctu [1].

Cnncok Jureparypbl:
1. Koposun, C.K. Habntonatenu cocTosHUS Ui TMHEHHBIX CUCTEM C HEOMPEIEICHHOCTHIO /
C.K. Koposun, B.B. ®omuues M. PUSMATIIUT, 2007.-224c.
2. AcwmbikoBuy, M.K. Anepuonudeckoe yrpaBieHHEe AUHAMHUYECKHMHU CHCTEMaMH C 3ara3-
neiBanueM / .K. AcmbikoBuy / Bectauk Tam6oBckoro Yuausepcutera / Cep. EcrectBeH-
HbIE U TEXHUUYECKHE HAYKH, T.8, BbIIL. 3, 2003, c.342.

YIK 514.18
YTOUHEHUE KJIACCU®UKAIINN JIUHENYATHIX
MOBEPXHOCTEM
T. A. Ba3nepoBa, A. A. 3eMJISTHKMHA
Oununan Ky3['TY B 1. benoso

B nHXEHEpHOU MpaKTUKE NMOBEPXHOCTH U UX PA3BEPTKH IMOJYUUIU IIU-
pokoe pacnpoctpaneHre. OcoOeHHO OONBINIOE 3HAYCHUE B MPAKTHUYCCKON JIes-
TEJIHLHOCTH 4Y€JIOBEKa UMEIOT JTUHEeHYaThie MOBEpXHOCTU. X o6nacTh mpumeHe-
HUSL pACUIAPSIETCS BMECTE C PA3BUTHUEM M YTOUHEHUEM I'€OMETPUUYECKUX TOHS-
TUM, COBEPIICHCTBOBAHUEM U Kjaccudukamueit ux mojesnei. boabmuHCTBO U3
YKa3aHHBIX MTOBEPXHOCTEN U3TOTABIMBACTCS U3 JINCTOBOTO MaTepuasa, JJjisl 4ero
CTPOSITCSl pa3BEpTKU MOBEpXHOCTEH. OOLIMPHBIN KIacc JIMHEHYAThIX TOBEPXHO-
CTEU, KOTOPBIA MOYKHO ITOJYYUTh U3 CIUJIOLIHOTO JIMCTOBOIO Marepuasa, OTHO-
CUTCS K KJIaCCy HE Pa3BEPTHIBAEMBIX MOBEPXHOCTEW. Ha oOCHOBaHUM 3TOTO mpe -
CTaBJISIETCS HEOOXOJMMBIM PEIIUTh CIEMYIONIUe 3aJa4u: YTOUHUTh Kiaccudu-
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KallMI0 TTOBEPXHOCTEHN MO MPHU3HAKYy pa3BepThIBAHUSA; pa3padO0TaTh aarOpUTMbI
MOCTPOEHUS Pa3BEPTOK JIMHEHUATHIX MOBEpXHOCTEN. B HacTosmiee Bpems cyiiie-
CTBYIOT pa3JIMYHbIE CUCTEMbl KJacCU(UKAIIMU MMOBEPXHOCTEH, B OCHOBY KOTO-
PBIX TOJOKEHbI pPa3zHOOOpa3Hble MPHU3HAKU: 3aKOH JBMKEHUS 00pa3yroliei
(BpareHue, BUHTOBOE JBIKEHHE), hopma 0Opa3yronux (mpsmasi, OKpY>KHOCTD),
pa3BepTHIBAEMOCTb, BUJ] aHAJTUTHYECKOTO BBIPAKEHHUS TTOBEPXHOCTH (anredpau-
YecKoe, TpaHCLUEHJEHTHOe), nuddepeHianpubie cBoWCTBa (TIaAKUe, HETIal-
kue) u 1.1. OJHA U Ta K€ MOBEPXHOCTh MOKET OTHOCUTHCS K Pa3IUYHBIM KIlac-
cam. Kak mpaBuio, Bce onpeaeneHusi TOBEPXHOCTEH M MX KiacCU(UKALUU OC-
HOBaHbI Ha (PU3NYECKUX MOHATUAX — IBKEHHE, HaTsbkeHue. Ecnu aberparupo-
BaThCA OT (PU3MUECKUX TOHATUN 00pa30BaHUs MOBEPXHOCTEH, TO MOBEPXHOCTHIO
SBJISIETCSI MHOXKECTBO JIMHUM, MOJTYMHEHHBIX OINpPEICICHHOMY 3aKOHY — aHaJlU-
TUYECKOMY WM rpadguueckomy. OTcrofa, reoMeTpuieckre KiaccupuKaiuu mo-
BEPXHOCTEH OIpPENEAIOTCS BO3MOXKHBIMU MMO3ULMOHHBIMU WM METPUUYECKUMHU
OTHOILIEHUSIMU MEXJy JUHUSAMHU. V3yueHue CBOWCTB MOBEPXHOCTEH, MX Kilac-
cU(pUKalus U IOCTPOECHUE PA3BEPTOK OTHOCUTCS K 00JacTH HA4epTaTEIbHON U
muddepennnansaoit reomerpuii. Haueprarensnas u nuddepeHnmanbias reo-
METPUU Pa3BUBAJIMCh B TECHOM CBS3M MEXIYy COOOM, MpUYEM aHAIMU3 B 3HAUU-
TETbHON CTEMEHH BBIPOC W3 3374 T€OMETPHUH, MHOTHE T€OMETPHUUECKHUE TOHS-
THUS TIPEIIECTBOBAIN COOTBETCTBYIOIIMM MOHATHSIM aHanu3a. [lepBoe counHe-
HUE MO0 Teopuu NoBepxHocTell Obuto HanucaHo ['acmapom Mownxem ("Ilpuno-
KeHue aHaiusa Kk reometpun”, 1795 r.). B ganbHeiiiiem pa3BuTue TEOpUU KpU-
BBIX TOBEPXHOCTEH MPOUCXOAMIO CAMOCTOSITEIbHO B JIBYX HaNpaBICHUSX:
HauepTaTeapHON U nuddepeHunanbHoi reometpusix. C MosIBIEHUEM pPabOThI
["aycca ("OO1ee ucciaenoBaHre 0 KpUBBIX MOBepXHOCTAX", 1827 r.), 3a10KUB-
1€l OCHOBBI TEOPUH MOBEPXHOCTEH B €€ COBPEMEHHOM BHJIE, MU depeHIIrab-
Hasi TEOMETPHS 3aHsAJIa CAaMOCTOSTEIbHOE MECTO B MareMaTtuke. B HauepraTesnb-
HOM reoMeTpusi, HaYMHAas C MEePBbIX PabOT, Kak/1as MOBEPXHOCTh paccMaTprBa-
€TCsl KaK COBOKYITHOCTH TTOCJIEIOBATEIbHBIX MOJOKEHUN JIMHUU, IBUKYIICHCS B
IPOCTPAHCTBE MO ONpPEEICHHOMY 3aKOoHy. JInHuA, 00pa3yroias CBOUM JIBUXKE-
HUEM TOBEPXHOCTb, HA3bIBACTCsI 00pa3yrolell Uiu Npou3BoasIeil. 3aKOH JBU-
XKEHHST 00pa3yrolel 3a/1aeTcsl HEMOABKHBIMUA HAIPABIISIIOIIMMHU 3JI€MEHTAMHU.
[Ton pa3BepTKO# MOBEPXHOCTU MOJPa3yMEBaETCs pa3BepTKa 4acTh (OTCEeKa) OJi-
HOW TMOJIbI TIOBEPXHOCTHU. Pa3BepThIBaIOIMIasicsi MOBEPXHOCTh pa3pe3aeTcst 1o
peOpy Bo3BpaTa M OJHOU U3 00paA3YIOIINX, a 3aTEM COBMEIIAETCS C MIIOCKOCTHIO.
OTMETHM OCHOBHBIE CBOWCTBA PAa3BEPTKU PA3BEPTHIBAEMOM IMOBEPXHOCTH: Ha
pa3BepTKe COXPAHSIIOTCS JJIUHBI JTMHHM, JSKAIINX HA TTIOBEPXHOCTHU, BEIININHBI
YTJI0B MEXKY JIMHUSAMU U TUIOMaan (Huryp, o0pa3oBaHHBIX 3aMKHYTHIMHU JTUHU-
smu. [ToBepXHOCTh U €€ pa3BepTKa SIBISIOTCS TOUCUYHBIMU MHOXKECTBAMH, MEK-
Ny KOTOPBIMHU YCTaHABJIMBACTCS B3aUMHO OJHO3HAYHOE COOTBETCTBHE: KaxI0H
MOBEPXHOCTH COOTBETCTBYET €AMHCTBEHHAs TOYKA PA3BEPTKU, KAKIOW JIMHUU
Ha MOBEPXHOCTU COOTBETCTBYET JIMHUS Ha pa3BepTKe U HaoOopoT. I'oBops o
croco0ax MOCTPOEHUsI Pa3BEPTOK HEJIb3s 0OOHTH MOSYAHHEM BOIPOCHI TOUHO-
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CTH MOCTPOECHUS pa3BePTOK. Ecium 3apanee N3BECTEH r€OMETPUYECKUI alTOPUTM
Mepexo/ia OT YepTEKa MOBEPXHOCTH K €ro pa3BEPTKE, TO €CTh 3apaHEE U3BECTEH
3aKOH 00pa30BaHUs MMOTYYaEMbIX JIMHUN, TO pa3BEPTKa MOKET ObITh MOJIy4YEHA C
100011 sKelaeMol CTEeNeHbI0 TOYHOCTH. JIeCTBUTENBHO, €CIIN 110 pa3MepaM I0-
BEPXHOCTU BBIYUCIIUTH pa3Mepbl pa3BEPTKHU, a 3aTEM IPOU3BECTU PA3METKY B
JI0OCTaTOYHOM MaciuTabe, TO MOKHO MOJYYUTh Pa3BEPTKy OCTATOYHO TOYHYIO
JUISL IpakTUYeCKuX Lened. OJHAaKo Ha NPAKTUKE TaKUM MPUEMOM MOJIb3YIOTCS
OYEHb PEJIKO (KaK MPaBWIIO, TOJBKO JJIS BBIIIE PACCMOTPEHHBIX PUMEPOB), TaK
KaK JUIsl CIIy4alHBIX MOBEPXHOCTEW 3apaHee HE U3BECTHBI 3aKOHOMEPHOCTH JIM-
HUW pa3BepTKU. B HauepraTenpHON reOMETpUM U B TEXHUYECKHX 3aJayax, pe-
IIa€MBIX €€ METOJAMH, OBEPXHOCTH BCErAa 3aJal0T C MOMOIIBI0 YepTexa, a
pa3BepTKU CTPOAT Ha OCHOBE depTexa rpaguueckuMu npueMamu. [lpu stom
YYAaCTKH KPUBBIX JIMHUI 3aMEHSIOT JIOMaHbIMU JUHUAMHU. Bce pa3BepTku, mo-
CTPOEHHBIE TAKUM CIIOCOOOM, SIBIISIOTCA MpUOIMKeHHbIMU. KprBble moBepXHO-
CTH, C CaMOT'0 Hayaa, KJacCU(pUIUPYETCs Ha pa3BepThIBAIOIIMECS U HEpa3Bep-
ThIBALIMECS MOBEPXHOCTH. K pa3BepTHIBAIOIIMMCS IMOBEPXHOCTAM OTHOCATCS
WIMHAPUYECKas U KOHUYECKasi IOBEPXHOCTH U TIOBEPXHOCTh C peOpoM BO3Bpa-
Ta. K Hepa3BepTHIBAIOIMMCS TOBEPXHOCTSIM OTHOCSITCSI OCTAJIBHBIE JIMHEYAThIE
ITIOBEPXHOCTH U HEJIMHENYAThIE MOBEPXHOCTU. K HEpa3BepThHIBAEMBIM JIMHEWYA-
THIM TIOBEPXHOCTSIM OTHOCSATCSI OJHOTMOJBIN TUIEepOOIOH]I, TUIEpPOOTHUECKUE
napaboiaouibl (KOChle IUIOCKOCTH), UMIMHAPOUABI, KOHOWJbI, BUHTOBBIE IO-
BEPXHOCTHU U KOCBIE HWJIMHJPHI C TPEMsI HAIIPABIAIOIIMMHA. B nanpHeemM BUH-
TOBBIEC IOBEPXHOCTH OTHECEHBI K KOHOWIAM Y LMWIMHAPOUIAM. 3aTEM BBIJIEIINII-
Cs1 KJIaCC ITOBEPXHOCTEN ¢ HAIPABJISAIOIIEN TIIIOCKOCTBHIO, IO OTHOLIEHMIO K KOTO-
poii oOpasyrorias npsMas JIMHAS UMEET MOCTOSHHBIA yroJl HAaKJIOHA, TaK Ha3bl-
BaeMasl JIBaXKJbl KOcas IUIOCKOCTb, KOCOM IWJIMHIPOWI M Kocoil koHoux. C
OOJBIION MOJTHOTON U CUCTEMAaTUYHOCTBIO BOMPOC 00 00pa3oBaHUU KPUBBIX TO-
BepxHocTer u3noxeH B.M. Kypatomoseim, a 3atem M.JI. I'pomoBeM. K BOmIpO-
caM KJjacCU(pPHUKaIUU MOBEPXHOCTEH U CerofHs oOpalarTcs MHOTHE COBPEMEH-
HbI€ aBTOPHI. Hapsinmy ¢ BBISIBIEHHWEM DPA3IMUUid MEXIAY MOBEPXHOCTSIMHU OO0Jb-
110€ 3HaUE€HUE MMEET TakXKe BbISIBJICHHE OOIIMX npu3HakoB. Ha aTo B cBOe Bpe-
M3 emre yka3zbiBal M.A. PeiHuH: "JlelicTBUTENBHO, €CJIM B OCHOBAHUE U3YyUYECHUSA
Ha4yepTaTEIbHON T€OMETPHUM MOJIOKHUTH MTPOEKTUBHYIO, TO BO3MOKHO IMOJYYUTh
oOlIue peleHns MHOTUX 3a/1a4, KAKOBbI OOBIKHOBEHHO PEIIAIOTCS B Pa3IMYHBIX
OTIIeJaX HauyepTaTeJIbHOM I€OMETpUU Kak Obl 3aHOBO, 0€3 yKa3zaHHUsS Ha OOII-
HOCTb UX PEILICHHUS, a 3TO 3aTPyAHSAET YUTATENS, 3aCTABISIET €T0 AyMaTh, 4TO B
KaXXJOM CIIy4ae OH UMEET JIEJIO C HOBBIMU Npuemamu pemenus”. K coxanenutro,
HU B OJIHOM U3 KYpPCOB HauepTaTeNIbHOM reOMeTpUH HE yKa3blBaeTcs Ha OOLIMii
mpu3HaK 00pa3oBaHMs JMHEHYATHIX MOBEepXHOCTEH. HaszoBem Bce Hepa3BepTHI-
BAEMBbIE JINHENYATHIC IOBEPXHOCTHU, TAK HA3bIBAEMbIC JINHEWYATHIE TOBEPXHOCTH
o0II1ero Buja, JIMHEWYATHIMU MOBEPXHOCTSIMH C TPEMST HAIIPABJISIFOIUMU, T.K. C
MPOCKTUBHOM, TOYKU 3PECHHSI HET PA3HUIIBI MEXKIY NEHCTBUTEIHLHONU M OECKO-
HEYHO YNAIECHHOM JIMHUEW. [Ipy 3TOM MOBEPXHOCTH C IUIOCKOCTBIO Mapasuie-
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nu3ma uim nopepxHoctu Karanana (Karanan — O€bruiicKuii yu4eHbIN, KOTOPBIT
HamOoJiee YriyOJIeHHO MCCIENOBal 3TH MOBEPXHOCTH) paccMaTpUBAIOTCSA Kak
MOBEPXHOCTH, HMEIOIINE TPEThI0O OECKOHEYHO YJAJICHHYIO HAMpaBIISIONIYIO
npsamyto JuHuto. B nuddepennnansHoil reoMeTpun JOKa3bIBaeTCA BEChMa BaX-
HOE CBOMCTBO BCEX KacaTeJIbHBIX MPSAMBIX JTUHUN B OOBIKHOBEHHOW TOYKE IO-
BEPXHOCTH, KOTOPOE COCTOUT B TOM, YTO BCE OHM JIEKAT B OJHOU IUIOCKOCTH
(TOoukH, HE 00JIAJAOIINE ITUM CBOMCTBOM, SIBIIIFOTCSA OCOOBIMM). ITa MJIOCKOCTh
Ha3bIBAETCS KacaTeJIbHOM MIOCKOCThIO K IOBEPXHOCTH. B OOBIKHOBEHHOI TOUKE
ITOBEPXHOCTH MOYKHO IIPOBECTH TOJBKO OJIHY KacaTeJIbHYIO IIIIOCKOCTh. B oco-
OBIX TOYKaxX IOJOYKEHUE KacaTeIbHOM IJIOCKOCTH HE ONPEJEICHO WIM OHAa HE
eauHCcTBeHHAas. [IpumepamMu 0CcOOBIX TOYEK MOTYT CIYKUTh TOYKH pedpa BO3-
Bpara. KacarenbHasi TIIOCKOCTh MOYKET KacaTbCA MOBEPXHOCTH B OJHOM €IMH-
CTBEHHOW TOYKE, KOTOpas Ha3bIBAETCS JIUIMNTHYECKOM Toukoil. KacarenpHas
IUIOCKOCTh MOJKET KacaThCsl IOBEPXHOCTH I10 MPSMOM WM KPUBOW JIMHUU, BCE
TOUKHM KOTOPOM HazbIBaloTCs napabonnyeckuMu. KacarenbHasi MIIOCKOCTh MO-
JKET IIEPECEKATh IIOBEPXHOCTH IO OJHOU WX IBYM JIMHUSAM, BCE TOYKH KOTOPBIX
Ha3bIBalOTCA runepoonnyeckuMu. B kypce nuddepeHumnanbsHoi reoMeTpun 10-
Ka3bpIBA€TCS, YTO JIMHENYaTas IMOBEPXHOCTh Pa3BEPTHIBAIOIIASCSH, €CIM Kaca-
TeJIbHasl MIOCKOCTh, MPOBEACHHAS B KAKON-HUOYJb TOUYKE MOBEPXHOCTH, Kaca-
€TCs €€ BO BCEX TOYKAX MPSIMOJIMHEHHON 00pa3yroleu, MpoXosiend yepes 3Ty
TOYKY. JpyruMu CjlOBaMH, y Pa3BEPTHIBAIOLICHCS JMHEWUYATON MOBEPXHOCTH
KacarejibHasg IJIOCKOCTh BO BCEX TOYKaX OJHOM 00pa3yroliel MOCTOsHHA.
Haobopor, ecnu y IMHEYaToOi NOBEPXHOCTH B PA3IMYHBIX TOUKAaX OJHOU 0Opa-
3YIOIIEN pa3HbIe KacaTeJIbHBIE IUIOCKOCTH, TO OHA HE pa3BEpPThIBACTCS. 3ame-
TUM, 4TO XOTs JIB€ OnM3Iexalye oopasyrouue JMHeHYaTol MOBEPXHOCTH pac-
CMaTPHUBAIOTCS CKPEIIMBAIOIIUMHUCA NPSIMBIMH, TEM HE MEHEE, MHOTHE ABTOPBI
OTMEYAIOT HAIMYME JIMHUU CKATUS HA MIOBEPXHOCTH (HAIpUMeEp, TOPJIO OJHOIIO-
JIOCTHOTO THUNEpOO0IOna WA JIMHUS CY>KeHHSI Koco mockocTH). H.A. PeiauH
B CBOEW KHUTE OTMEYAET, YTO «Ha KAKIOM JIape CMEKHBIEC IPOU3BOISIINX BCeE-
r7la MOXHO OTBICKaTh JIB€ OJM3JeKallie APYr Apyry Toukuy». JIunus, coennus-
Iolas BCe MOAOOHBIE TOYKM Ha KPUBOM MOBEPXHOCTH, HA3bIBACTCS JIMHUEH
CKaTUsl TOBEPXHOCTH. JlJIsI KOCOM TUIOCKOCTH CYIIECTBYET NIBE JIMHUM CHKATHS.
JIuHus cxaTUs TOBEPXHOCTH SIBIISIETCSA aHAJoroM pedpa BO3BpaTa pa3BepThIBA-
eMBbIX MoBepxHocTel. Ha mpakThke He0OXOAMMOCTh B MOCTPOEHUU Pa3BEPTOK
BO3HHUKAET KaK JUIsl Pa3BEPTHIBAIOILNXCSA, TaK U JJIs1 HEPA3BEPTHIBAIOIIMXCS T10-
BEpXHOCTEH. /[ KPUBBIX HEPa3BEPTHIBAIOIIMXCS MMOBEPXHOCTEN CTPOSAT MPH-
OnvkeHHble pa3BepTku. Croco0 MOCTPOEHMs MPUONMKEHHBIX Pa3BEpTOK MO-
BEPXHOCTEH OCHOBAH Ha TOM, YTO BCSAKYIO KPUBYIO IIOBEPXHOCTb MOYKHO pac-
CMaTpHBaTh KakK Mpeaei, K KOTOPOMY CTPEMHUTCS BIIUCAHHAsI B HEE UJIM OIMCaH-
Hasi MHOTOTpaHHas MOBEPXHOCTD, NPU YBEJIMUYEHUH YHCIIa TpaHel 10 OECKOHEeU-
HOCTU C OJJHOBPEMEHHBIM CTPEMJICHHEM IUIOMIAIN KaXXI0i rpanu K Hymo. O0-
MM METOJIOM TOCTPOEHUSI NMPUOIMKEHHBIX Pa3BEPTOK SIBISETCS 3aMeHa (ar-
IPOKCUMAIMs) TOBEPXHOCTEN: Yy4aCTKaMM IIJIOCKOCTEM WIIM pPa3BEPTHIBAEMBIX
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IIOBEpPXHOCTEN. B ciydae, ecinu rpaHu 3aMEHSIONIMX MHOTOIPDAHHMKOB WIH
YUYaCTKH pa3BEePTHIBAEMBIX MOBEPXHOCTEH €llle pa30UBAIOTCS HA TPEYrOJIbHUKHU,
TO METOJl IOCTPOEHUS NPUOIMKEHHONW Pa3BEPTKHU HA3bIBAETCS METOAOM TpUAH-
ryimsinuu. B cymecTByronmx myOauKanusax HE CyIIECTBYET MOMNBITOK JaTh aHa-
JUTUYECKOE CpaBHEHHE NPUOIMKEHHBIX MOCTPOCHUM COOTBETCTBYIOIIUX pa3-
BepTOK. OTMEUaeTCsl, YTO JJI NOJYyYEHHUs OBEPXHOCTH U3 NPHOIMKEHHOU pas3-
BEPTKH, KPOME M3rMOOB, HEOOXOAMMO MPOU3BECTH YACTUYHOE PACTSIKEHUE H
C)KaTHe OTIEIbHBIX €€ Yy4acTKOB. B COBpeMEHHBIX Kypcax MO HadyepTaTeIbHOU
TEOMETPUU MPUBOAATCS JOBOJIBHO MHOTO MPUMEPOB MOCTPOEHUS NPHUOIUKEH-
HBIX pa3BEPTOK MOBEPXHOCTEH. OTBETUM CYIIECTBEHHOE OTIMYHE BCEX IPHUBO-
JUMBIX pa3BEPTOK JIMHEWYATHIX U HEIMHEWYaThIX MOBEpXHOCTEW. OHO 3aKioya-
€TCsl B TOM, YTO Pa3BEPTKU HEIMHEWYATBhIX IOBEPXHOCTEH HE UMEIOT OOIIEro
npejena: He SBJIIOTCS HENPEPhIBHON (UIypoil U ¢ yBEIMUEHHEM YHCciia pa3ou-
eHuil (N — o), pa3BepTKa CTAHOBUTCS BCe 0oJiee TUCKPETHOM (CTPEMHTHCS K
JUCKPETHOMY MHOKECTBY TOUEK WM JIMHMM Ha IJIOCKOCTH), @ Pa3BEPTKU JIH-
HENYaThIX MOBEPXHOCTEW MPEACTABISAIOT COOOM CIUIOMIHYIO (PUTYpy, IPUUYEM C
YBEJIIMYEHUEM UHncia pa3oueHuii (N — 00) MOHOJIUTHOCTh Pa3BEPTKU HE Hapyllia-
ercs. JleJieHne MOBEPXHOCTEW IO MPU3HAKY Pa3BEPTHIBAHUS TECHO CBA3AHO C
JIPYTUMHU  KJacCU(UKAIIMOHHBIMU TpHU3HAaKaMH. JlJisi TOro 4YtoObl HArJIsAIHO
NPEACTaBUTh U NMPOAHAIU3UPOBATH CYIIECTBYIOIINE CBSA3H MEXY KilaccUu(puUKa-
MOHHBIMM MTPU3HAaKaMu ObUIM MCIOJIb30BaHbl Ipadsl. Bepumuel rpadga — kiac-
cu(UKaIlMOHHbIE MPU3HAKU, AYyTH Ipada — cymiecTByronme oTHoueHus. ['pad
MOJIYYHJICS HEOTIPEACIICHHON CTPYKTYpbl. MOXHO OTMETUTB, YTO Kiaccu(uka-
1Sl IOBEPXHOCTEN MO MPHU3HAKY pa3BEPTHIBAHMS HE YAOBJIECTBOPUTEIbHA HA Ce-
TOMHAIMIHUN JeHb. Ecau yTOYHUTH KiIacCHU(PHUKAIMOHHBIE NMPU3HAKU U pa3Bep-
HYTh Tpad, TO M300pakeHue rpada CTAHOBHUTCS elle OoJiee 3amyTaHHBIM, a
Kjaccudukanus emie Oosee He JoruuyHa. CpaBHHUBAsE YEPTEKHU Pa3BEPTOK, MOXK-
HO 3aMETHUTh YTO, PA3BEPTKH HEPA3ZBEPTHIBAIOIIMXCS JIUHENYATHIX U HEJIMHENYa-
TBIX TIOBEPXHOCTEH rpaduuecku HE MMEIOT HUYEro OOIIEero, a pa3BEpTKH JIH-
HEeNYaThIX pa3BEPTHIBAIOUINXCA U HEPA3BEPTHIBAIOIINXCS MOBEPXHOCTEN rpadu-
YECKM HU 4eM He oTiau4aroTcs. CTaHOBUTCS OYEBMIIHBIM, UTO OTHECEHUE pas-
BEPTOK JINHEWYATBhIX MOBEPXHOCTEHN 00IIEero BUIa K pa3BepTKaM HEIUMHEHNYaThIX
MOBEPXHOCTEN MPOCTO HE YMECTHO, T.€. KJIACC HEPa3BEPTHIBAIOIIUXCS MOBEPX-
HOCTE HEOOXOIUMO pa3/leNiuTh Ha JBa Kjacca: HeJIMHeNYaTble MOBEPXHOCTH,
UMEIOIINE JUCKPETHBIE MPUOJIMKEHHBIE PAa3BEPTKH, U JIMHEHYaThle MOBEPXHO-
CTH OOUIEro BHJA, UMEIOLIUE CIUVIOLIHYI0 NPHUOJMAKEHHYIO pa3BepTKy. Tenepb
o0paTuM oco0oe BHUMaHUE Kilacc JIMHeWyaThiX moBepxHocTel. Knaccudukanus
JMHENYAThIX MMOBEPXHOCTEH: NUIUHAP, KOHYC, TOPC, OJHOMOJIOCTHBIN TUIepoo-
JIOMU]1, KOcas INIOCKOCTh, KOHOM/I, ITMIMHAPOU]T — OCHOBaHA Ha CIIocoOe oOpa3o-
BaHMs NOBEPXHOCTEH KaK JBH)KEHHE MPSIMOW MO HEMOJBH)KHBIM HAaIpPaBJISIO-
mmM. [Tpuuem, B 0CHOBY 00pa3oBaHUs pa3BEPTHIBAIOIIUNXCS U HEPa3BepThIBAIO-
IIMXCS MOBEPXHOCTEN MOJIOKEHBI pa3inuHble npu3Haku. KoHyc u numuHap oo-
pa3yroTcs JIBH)KEHHEM MNPSIMOW JIMHUM IEPECEKAIOIIE HEMOABHKHYIO TOYKY
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(KOHEeUHYI0 MM OECKOHEYHO-yNalleHHY10). Topc 00pa3yeTcs ABMIKEHHEM Mpsi-
MOM JIMHUH, BO BCEX CBOMX MOJIOKEHUAX 3aHUMAIOIIEN KacaTEIbHOE MOJIO0KEHHE
K MPOCTPaHCTBEHHOM KpuBO#l. [loBepxHOCTH 00IIEr0 MOJIOKEHUSI 00pa30BaHbI
JBM>KCHUEM MPSIMOM MO TPEM HAIPABIISIIOIIUM MPSIMBIM WA KPUBBIM JIMHUSM,
OJIHa U3 KOTOPBIX MOXKET ObITh HecoOCcTBeHHOM. C 11ehI0 000011IeHHs BCeX JIU-
HEWYaThIX ITOBEPXHOCTEHM MOYKHO IIOWTH B JIBYX HamnpasieHUsAX. JInmHewdarsie
pa3BepTHIBAIOIIKECS TOBEPXHOCTH 3a/1aBaTh JBUKEHHEM OOpa3yrouiell mpsmMoi
[0 TPEM CHELUATBHO MOJO0OPAaHHBIM HAIPABIISIOIUM JUHUAM. JInHelyaThie He-
pa3BepTHIBAIOIINECS TOBEPXHOCTH 337aBaTh ABMKEHUEM IMPSAMOUN JIMHHUH, 3aHU-
MAroOIIEN ONIPENEIICHHOE II0JI0KEHUE OTHOCUTEIBHO OJHOW HANPABISAIOLICH
KpUBOH JIMHUK. Eciii OWTH 1O epBOMY IyTH, TO yilieM OT pedpa BO3Bpara, ¢
KOTOPOT0 HAYMHAETCSI IOCTPOCHHUE PA3BEPTKHU, U OTKAKEMCS OT OCHOBHOTI'O MpPH-
3HAaKa pa3BEPTHIBAHMS MMOBEPXHOCTEM: IBE OnM3JexKalire oOpa3yronme Jexar B
OJIHOM TIOCKOCTH. i pa3BepToK Oosee yoOHa KiacCU(pUKaus M0 MeTpuye-
CKHMM IIPU3HAKaM, II03TOMY MOKHO OIPEAEIIATH OJHONIApaMETPUIECKOE MHOXKeE-
CTBO 00pa3yromMX MNPSMBIX JMHEWYATOW MOBEPXHOCTH OTHOCHUTEIBHO OJHOU
IIPOCTPAHCTBEHHOM KPHUBOW C oMoIIblo TpexrpanHuka ®pene. Hanpasisromas
KpHUBas JIMHUS BOJIU3U TOUKHU PACIOJIOKEHA [0 pa3Hble CTOPOHBI OT COMpHUKAca-
folercsa miockoctu. Ecnu pukcupoBaTh onpeneneHHoe MOJoKEHUE 00pa3yro-
el IpsIMOM OTHOCUTEIBHO TMOJIBHJKHOIO TpPEXTPaHHUKA, HApUMEp yriaMu
(BENIMYMHA YIJIOB MOXKET OBITh KaK MOCTOSIHHOM, TaK U (PYHKIMEN OT CMELIEHUs
TOYKH 10 HAIPaBJISIOLIEH KPUBOM), TO MHOKECTBO JIMHEUYATHIX OBEPXHOCTEMN
MOXHO 3a/1aTh TaKUM 00pa3oM. [[elicTBUTEIbHO, HA JIMHEWMYATOW MOBEPXHOCTH
MOKHO B3STh JIFOOYIO NMPOCTPAHCTBEHHYIO KPUBYIO JMHUIO, B TOM YHUCJIE U JIU-
HUIO C)KaTHs, 3a HANpaBISIOLIYI0, @ Bce 00pa3yoliue B KaKIOW TOUKe OynyT
3aHMMaTh OTHOCUTENIBHO €€ ompejennMoe nosoxenue. Eciu obpasyromniue sB-
JISFOTCS KacaTeIbHBIMU K JINHUU C)KaTHsl, TO IOBEPXHOCTh HA3bIBAETE TOPCOBOIA,
a JUHHS CKaTthsi — peOpoM Bo3Bpata. Ecnu nuHuMs cxatus (peOpo Bo3Bpata)
IJIOCKasi KpUBasi, TO MOBEPXHOCTh BBIPOXKAAETCS B INIOCKOCTh, TaK Ak BCE Kaca-
TEJIbHBIE K KPUBOM JIEXKAT B CONPHUKACAIOIIECHCS IUIOCKOCTH, COBIIAJAOIIECH C
IJIOCKOCTBIO KpUBOM. [l MIIOCKOW KPHUBOM ITOABHKHBIM TPEXTPAHHUK HMEET
HEM3MEHHYIO COIMPHUKACAIONIYIOCS IMIOCKOCTh M HEM3MEHHOE HaIpaBlieHue Ou-
Hopmasieil. Eciu oGpasyromue sBISIOTCS OMHOPMAISIMUA K TUIOCKOM HarpaBJisi-
IOIIEeN JTMHUU, TO 00pa3yeTcsl IUIMHAPUYECKasi MOBEPXHOCTh. Bech Kiacc 1u-
JUHAPUYECKUX MOBEPXHOCTEH MOXKHO HMcuepnaTh TakuM oOpa3oM. B wacTHOM
cily4ae, €clid KpuBasi — OKPY>KHOCTh, TO 00pa3yeTcsl UIMHIPUYECKas MOBEepX-
HOCTh BpaieHus. Eciu oOpa3syrolue jexar B HOpMajdbHOM IIOCKOCTH O] yT-
JIOM K TJIaBHOM HOpMaJld, 3aBUCALIUM OT (YHKIMM KPUBOH, TO oOpa3yercs Ko-
HUYEcKasi MOBEPXHOCTh. B yacTHOM cityuae, eciiu KpuBasi — OKpY>KHOCTb, a 00-
pa3yrolne COCTAaBIIAIOT C IIaBHOW HOPMaJIbIO TIOCTOSTHHBIN yToJl, TO 00pa3yeTcs
KOHUYECKasi MOBEPXHOCTh BpaueHus. Eciu obpasyroiue nexar B conpukaca-
IOLLENCA IIOCKOCTH MO/ ONPEAEICHHBIM YTJIOM K KacaTeJIbHOM, a JIMHUSI CHKATHS
IUIOCKass KpUBasi — BJUIUIIC, TO TMOJIy4aeTcsi OJHOMNOJIOCTHBIM rumnepOosnonna. B
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YaCTHOM CJIy4ae, €CJIH JUHUS CXKATUS — OKPYKHOCTh, a 00pa3yrolIre COCTaBs-
I0T TIOCTOSIHHBIM YTOJI C KacaTeJIbHBIMU, MOIYy4aeTCs OJHOMOJIOCTHBIN runepoo-
jgoun BpaiieHusa. Ecnu oOpasyromiue SBISIOTCS TJIABHBIMU HOPMAJISIMU K IU-
JVUHIPUYECKOW BUHTOBOM JIMHUH, TO MOJIYYaeTCs NPSIMOM 3aKPBIThIN TEIUKOUL.
HakJ1oHHBIN 3aKpbITHIA renukouna oOpa3yeTcs, eciii 00pa3yrolIue COCTaBISIOT
NOCTOSHHBIN yroj. COOTBETCTBYIOIIUM MOJ00POM HAIPaBJISIOMINX JUHUN U yT-
JIOB HaKJIOHa 00pa3yromieil MoKHO 00pa3oBaTh U JPYrHe BHJBI YACTO BCTpeya-
IOLMXCSl TOBEPXHOCTEHN (KOCOr0 KJIMHA, KOCOTO MEPEX0/1a, KOCOM IIOCKOCTH U
T.A.). CyIIECTBEHHBIM pPa3jIM4YHeM JIMHEWYaThIX IMMOBEPXHOCTEH SIBIIAETCS BUJ
JUHUU CXKATHS, KOTOpas MOKET BBIPOXKIATHCS B TOUYKY WM TPSIMYIO, OBITH
IIJIOCKOM WJIM IPOCTPAaHCTBEHHOM 3aKOHOMEPHOU KpuBOW nmHuen. Ilox 3akoHo-
MEpHOM KPUBOHM MOHUMAETCSl KpHUBas, JUIsl KOTOPOM M3BECTEH anroput™ (rpadu-
YeCKUW WM aHAJIMTUYECKHI) MocTpoeHusl Bcex e€ Touek. B pesynbrare pac-
CMOTPEHHMSI CIIOCOOOB MOCTPOCHUS PA3BEPTOK PANIUYHBIX MOBEPXHOCTEU BbI-
SBWJINCH OOIIHME MPUHIUIIBI UX MOCTpoeHUs. Bo-mepBhIX, HEOOXOAMMO BBISIBIIC-
HUE€ JIMHUS CHKATHS HAa MOBEPXHOCTH, HAJIMYHME KOTOPOM BCETJa MMEET MECTO,
TaK KakK JIMHUS CXKATHUS TPEJICTABIIAET COOOM TeOMETPUUECKOE MECTO TOYEK Iie-
pecedeHus Mocie0BaTeIbHbIX MOJ0XKEHUN 00pa3yrolel, npu €€ HeNpepbIBHOM
JIBUKEHHE II0 TPEM HAMNPABISAIOIKAM. BO-BTOpBIX, C MOMOIIBI MOJABUKHOTO
TpexrpaHHuka ®@peHe HeoOXOAMMO OIpPEJEICHHE 3aKOHOMEPHOCTH IMOBEICHUS
00pa3yIoluX OTHOCUTENBHO JIMHUM CKaTHsl. B-TpeTbHX, HEOOXOAMMO BBISIBIIE-
HUE 3aKOHA NMPeoOpa30BaHMS JTUHUU CKATUS MOBEPXHOCTH B JIMHUIO HA IIOCKO-
CTH Pa3BEPTKU M 3aKOHA PACHPEACIICHUS NPSIMBIX JUHUN PAa3BEPTKH, COOTBET-
CTBYIOIIMX 00pa3yIolIUM MOBEPXHOCTH, OTHOCUTEIBHO €€. 3aKOH MpeoOpa3oBa-
HUS TTOBEPXHOCTH B Pa3BEPTKy MOXKET ObITh 3aJlaH KaK aHATUTHYECKUMHU 3aBU-
CUMOCTSIMH, TaK U rpaduyeckuM aiaroputMom. Eciiu He u3BecTHa 3aKOHOMEP-
HOCTh TIEpEeX0/ia OT MOBEPXHOCTHU K pa3BEPTKE, TO CTPOSATCS MPUOIMKEHHAS pa3-
BepTKa. B nmro0oM ciydae, mpu TOYHOM M TPHUOIMKEHHOM Croco0e, pa3BepTka
CTPOUTCS TOJIBKO OJHOW MOJIbI 33JJaHHOM OTPAaHWYECHHOM YaCTHU MOBEPXHOCTH.
JI71st coBMeInIeHus! TMHENYaToN MOBEPXHOCTH OOIIETO BU/A C IIOCKOCTHIO HEOO-
XOAUMO pa3pe3aTh €€ M0 JIMHUU CKaThs Ha JABe NoJIbl. [I0BEpXHOCTH, UMEIOIIYIO
HE OJHY JIMHUIO CKaThs (HampuMep, KOCYIO IUIOCKOCTh) MOXHO pa3pe3arh Mo
OJTHOM WJIM 00EUM JIMHUAM CKaTHsl. 3aTeM, TOBEPXHOCTh BPE3aeTCs B INIOCKOCTh
10 OJTHOM M3 00pa3yIOIIMUX U YCTAHABIIMBAETCS B OJJHOM M3 MOJIOKEHUH, HAIIPU-
Mep, B TAKOM IOJIOKEHNH, KOT/AA INIOCKOCTh KacaeTcs MOBEPXHOCTH B TOYKE Ha
JMHUY CKATHsl, a B OCTAJIBHBIX TOUKAX Nepecekaer ee. Tenepp, Oyaem moBopa-
YUBaTh MOBEPXHOCTh BOKPYr OOpa3yrouiell 10 MOJIOKEHUS, KacaTelbHOro K
MJIOCKOCTH B KaX70i Touke. OTMeTuM, 4to nedopmarus KpydeHus (IoBopoTa)
MOCTOSTHHO HW3MEHSETCS B KaXKIOW TO4Yke oOpasyromiel, HauuHas C HyJsS J0
ONPENICICHHOTO0 3HAYEHHUS, 3aBUCAILIETO OT XapaKTepa MOBEPXHOCTU W JJIUHBI
oOpasytomieit. Jlanee MOBEpXHOCTh KATHTCS A0 COBMEIICHHS C OJM3iexaiien
oOpasytoleil 1 CHOBa KPYTUTCS | T.A. B JeHCTBUTETLHOCTH, TIPH COBMEIIICHUU
MOBEPXHOCTH C IJIOCKOCTHIO AehopMarvyl KpydeHHUsT U U3ruda MpoUcXoasT O1-
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HOBpeMeHHO. 1, Hao00opoT, MpU COBMEIIEHUN Pa3BEPTKU C TOBEPXHOCTHIO, pa3-
BEpPTKA MPUKJIAABIBACTCS OAHOW U3 00pa3yIONIUX K MOBEPXHOCTH B MOJIOKEHUE,
KacaTeJbHOM K MOBEPXHOCTH B OJIHOM M3 TOUEK oOpa3zyrolieil, a 3arem, nedop-
Mupyetcs (0e3 pa3pblBOB M CKJIAJ0K, 0€3 CKATUSl U PACTSIKEHUS) 10 MOJOKEHUS
KacaTelIbHOTO K MOBEPXHOCTH BO BCEX Toukax oOpasyroimeid. Takum oOGpazom,
MOHSTHE O Pa3BEPTKE HE SABIIAECTCS YACTO TEOMETPUUECKUM, a0CTPAKTHBIM MOHS-
THEeM. B OJHHX ciydasx 3TO TEXHUYECKUW TEPMHUH, UCIIOIb3YEMBIA B CTPOU-
TEJNbCTBE, MAIIMHOCTPOEHUH U T.A. B Ipyrux ciydasx 31o ¢uznyeckoe npeood-
pa3oBaHUE M3ruda, KPyYeHUs, pacTsHKEHUs WK ckatud. OTMETUM TaKXKe, 4To
U3 Pa3BEPTKU MOYKHO MOJIYYHTh IOBEPXHOCTh C MOMOIIBIO U3ruda TOJIBKO TEO-
pPETHUYECKHU, a MPAKTHYECKU HAIWYKHe AeQOopMaIiK CXKATUS U PACTSDKCHUS HEH3-
0€XHO, TaK KaK He CyIIEeCTBYeT u3jenuil 6e3 Tonmuuel. [loctpoenue pazpepTok
MPEICTABIIAECT BAXHYIO TEXHUYECKYIO 3aady, /ISl YCIEIIHOTO PEIIeHHs] KOTO-
poil HEOOXOAMMO JaNbHENIIee pa3BUTUE TEOPUS T€OMETPUUECKOIO MOJECIHUPO-
BaHUE, a UMEHHO, HEOOXOAMUMO YCTaHOBUTh T€OMETPUUYECKYIO0 IPOEKIIMOHHYIO
CBSI3b MEX]y IOBEPXHOCTBIO U €€ Pa3BEPTKOMN, YTO MO3BOJUT I JII00O0H Mo-
BEPXHOCTH ONPEIEIATh €€ Pa3BEPTKy. YUUTHIBas IPOCKUMOHHBIA XapakKTep
MEXy NOBEPXHOCTBIO U PA3BEPTKOM, MOXKHO TAK)KE€ OTMETUTh, YTO Pa3INYHbIC
MOBEPXHOCTH MOTYT UMETh OJMHAKOBYIO Pa3BEPTKY, OTCIOJA, BOZHUKAET €IIe
OJIHO HalpaBJICHHE HCCIEIOBAaHUM, CBA3aHHOE C BBISBICHHEM KJIACCOB IOBEPX-
HOCTEW SKBUBAJICHTHBIX IO Pa3BEPTKE. 3HAYUTEIIbHBIA MHTEPEC MPEACTABISAECT
oOpatHasi 3amadya — OOpa30BaHHE MOBEPXHOCTEH C MOMOIILI0 AehopManuu
MJI0CKOCTH. 7151 mpumepa, BeIpeXeM U3 JucTa Oymaru KoJiblo, u 0ynem aedop-
MUpOBaTh €ro (He pa3pbiBasg). CKOIBKO Pa3IUYHbIX MOBEPXHOCTEH MPHU ITOM
nostyqaercs! IIpu 3ToM Bech Ki1acc NoJrydaeMbIX TOBEPXHOCTEN NCUYEPIIBIBAECTCS
pPa3TUYHBIMU MPOCTPAHCTBEHHBIMH KPUBBIMHU, 00pa30BaHHBIMH Ha BHYTPEHHEM
OKPYHOCTH KOJIBLIA.

YK 519.6
BU3YAINBALNA KAYECTBEHHBIX XAPAKTEPUCTHUK
PEIIEHU ABTOHOMHBIX CUCTEM OJ1Y
M. b. byJarakos, B.I'. bopucos
KemepoBckuii rocy1apCTBEHHBIN YHUBEPCUTET

B paGote omuceiBaeTcs mporpaMMHBI MOAYJIh Ha si3bike «llackaiby,
npeIHa3HAaYeHHBIN U1 BU3yalM3alli MOJISI CKOPOCTEH (pa3oBOro mpoCcTpaHCTBA
U HEKOTOPBIX XapPaKTEPUCTHK, CBSI3AHHBIX C YCTOMYMBOCTHIO TOUYEK IMOKOS aBTO-
HOMHOM CHCTeMbl OOBIKHOBEHHBIX TU(DPepeHIMATBbHBIX YpaBHEHUMN, ColepKa-
IUX MTapaMeTPBHI:

y'=F(y,n), 1)
rae Y, Y, F — n-mephbie BekTop GyHknuu (2<n<5), u — K-MepHbIii BeKTOp mapa-
meTpoB (2<k<10).

Meroibl KauecTBeHHON Teopur U GEPEHITMATEHBIX YPABHEHUH TO3BOJISIOT
U3y4yarh CBOMCTBA PEIICHUI YpaBHEHHUs, Uccienyst QYHKINHU, (POPMHUPYIOITIE CaMO
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middepeHmansHOe ypaBHEHHE, aNreOpanyeckKiMU U aHATMTUYECKIMU METO/IaMU
[1]. Takum 0O6pa3oM, 3TOT KJIacC METOJIOB TTO3BOJISIET AeJaTh BHIBOJIBI O KQUECTBEH-
HBIX XapaKTEPUCTUKAX PELLICHUI, HE HAX0/s CAMUX PEILLICHUH.

[Ipy KayeCTBEHHOM HCCIIEIOBAHUN CUCTEM YPAaBHEHHMI, COEpKAIINX Ta-
paMeTphbl, BO3HUKAET 3aj1auya aHajiM3a OOJIBIIOro KOJIMYECTBA JaHHbIX. JJs pe-
HIEHUS TAaKUX 33/1a4 B HACTOSILIEE BPEMsI IIMPOKO UCIIOJIb3YETCSI METO/ HAYYHOM
Bu3yanu3anuu [2]. CyTh 3TOr0 METO/1a 3aKJIF0YAETCS B TOM, YTO UCXOHBIM aHa-
JU3UPYEMBIM JTAaHHBIM MPU MOMOIIM KOMIIBIOTEPA CTABUTCS B COOTBETCTBHUE MX
HEKOTOPOE CTaTHYeCKas WM JUHAMHUYecKas rpadudeckas HHTEpIpeTalus, Ko-
TOpasi BU3YyaJIbHO aHAIM3UPYETCs, a PEe3yJbTaThl aHaM3a 3TOM TrpaduuecKoi
MHTEPIIPETAINH 3aTEM HMCTOJIKOBBIBAIOTCS O OTHOIIEHUIO K HMCXOAHBIM JIaH-
HbIM. Pa3zpaboTaHHbBIN NPOTrpaMMHBIN MOAYJb, TO3BOJIIET BU3YyAIM3UPOBATh He-
KOTOpbIE KAUECTBEHHBIE XapPaKTEPUCTHKU MOJISI CKOPOCTEM M TOYEK IOKOS CH-
crembl (1). Busyanuzamusi ocyiecTBisieTcs MyTeM 3aKpalluBaHUs XOJICTa pas-
HOIIBETHBIMH MHUKCEISIMU JHO0 KOMOWHAIMEH KBaJpaTOB Pa3IUYHBIX IIBETOB, C
BO3MO>XHOCTBIO M3MEHEHHS pPa3MEpOB KBAAPATOB U PACCTOSHUS MEXKIAY HUMH.
Jlns uccnenoBanusi cucteMsl (1) B mporpaMMHOM MOAYJE MPETYCMOTPEHBI TPU
pexuma paboThl:

1. [BeroBoe oToOpakeHHe MOJIA CKOPOCTEH Ui IByMEpHOH (n = 2) cu-
creMbl Buja (1).

2. TloctpoeHue nuarpamMmbl YyCTOMUHUBOCTU cUCTeMBI (1), TMHeapu30BaH-
HOU B OKPECTHOCTU TOYKH MOKOS.

3. Tloctpoenue OudypkaroHHON quarpammsl cuctemsl (1), TuHEeapu3o-

BAHHOU B OKPECTHOCTU TOYKH MOKOS.
Pexxum 1 — «IIBeToBoe oToOpaxkeHue mojst ckopoctei» [lpu BeIOOpe ATOTO pe-
KUMa TMPOU3BOJUTCS pPacyeT M MPOPUCOBKA BU3YATBHOIO OTOOPaKEHHS MOJIA
cKopocTel  (azoBOro
MIPOCTPAHCTBA JIBYMEp-
HOM AaBTOHOMHOW CH-
ctemMbl  auddepeHiu-
aJIbHBIX YPAaBHEHHUI.
BusyansHoe oToOpaxe-
HHUE KAYECTBEHHBIX Xa-
PaKTEPUCTUK PEIICHUS
NPOU3BOJUTCS  IyTEM
3aKpaliMBaHusl Ompese-
JIEHHBIM  I[IBETOM  OT-
JEIbHBIX oOnacrei
JBYMEPHOTO TMPOCTPaH-
CTBa HEKOTOPBIX IIepe-
MEHHBIX, IPU ITOM LIBET
B KOHKPETHOW TOYKE
0OyCJIOBJIEH COOTHOIIIE-
HHUEM 3HAaKOB KoMIoHeHT Fy, Fp, BekTop - pynkuuu F (puc. 1).

Takum 00pa3oM, KakJIOMy HANpaBJIEHUIO BEKTOPAa CKOPOCTH B TEPMHUHAX
«BIPABO - BBEPX», «BJIEBO - BHU3» U T.I., COIMOCTABJISETCS OJWH U3 YETBIPEX
IIBETOB (CHHUM, 3€JICHBIN, JKEJIThIN, KpacHbIN). CienoBaTebHO, JUHUSIM H3MeE-
HEHUS 1IBeTa Ha M300pakeHWH OYyAYT COOTBETCTBOBATH HYJb - M3OKJIHUHBI CH-

Puc. 1. OTobparkeHune noas CKopocTen.
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cTeMbl AU PepeHInaTbHBIX YPABHEHHM, a TOUKaM MEPECeUCHUs 3TUX JIMHUN —
TOYKHU TIOKOSI CHUCTeMbl. TakuMm 00pa3oM, M3MEHsSs MaciTad U pacroioKeHHUe
0TOOpa’kaeMoro yvactka (ha3oBOro MpOCTPAHCTBA, JIETKO OOHAPYKUTh TOUKH
nokost cucteMbl. Kpome Toro mo uepeoBaHuIO IIBETOB MPH BPAIEHUH BOKPYT
TOYKHU TIOKOSI MOKHO CYJIUTh O ee unuekce Ilyankape [3] — /i TOYEK MOKOS C
uHAekcamu 1 u -1 pacnosioxeHue IBETOB OyIET pa3TuIHbBIM.

Jlis u3ydeHus 3aBUCUMOCTH KaueCTBEHHBIX XapPaKTEPUCTUK PEIICHUN OT
napamMeTpoB, BXOJAIIUX B YPaBHEHUS! CYIIECTBYET BO3MOKHOCTb BapbUPOBAThH
9TH MapaMeTphl. YTNpaBjieHHE MapaMeTpamMu MPOU3BOIUTCS Yepe3 COOTBETCTBY-
forryto Gpopmy (puc. 2), B KOTOPOH MOJIB30BATENIb MOKET 3a7aTh UCXOIHBIC 3HA-
YEHUS] U UHKPEMEHTHI (JEKPEMEHThI) BRIOPAaHHBIX MapaMETPOB U U3MEHSTH UX.
[Iar Bapuanuu TOro WK MHOTO MapaMeTpa MPUBOIUT K U3MEHEHUIO U300paxe-
HUS B OKHE IpauyecKoro BbIBOAA. TakuM 00pa3oM, BapbHUpys HapameTphl,
M0JIb30BATENIb MOKET HAOMIOAaTh 3a U3MEHEHHEM (OPMbl HYJIb-U30KIIHUH, TIOSIB-
JICHHEM M MCUE€3HOBEHHEM TOUYEK TMOKOS M JIOKAIH30BaTh 3HAUCHUS TapaMETPOB,
IIPU KOTOPBIX 3TU SBJIECHUS POUCXOJSIT.

B ciydae, ecnu nipaBas yacTh cucteMsl (1) UMeeT CoKHbBIN BUI, TPOLIECC
3aKpalIMBaHUs XOJICTa MOTOYEYHO MOXKET OBITh MEJICHHBIM. [[1s1 ycKOpeHus
npolecca B TaKuX CIIydasx MPeAyCMOTPEH PEXKHUM 3aKpaIIUBAaHUS XOJICTA L[BET-
HBIMH KBaJ[paTaMH, CTOpOHy KOTOPBIX U PACCTOSIHUE MEXIY KOTOPBIMH MOJIB30-
BaTellb MOXKET PEryJupoBaTh, 100U-

X

' X BasiCb KOMIIPOMHUCCA MEXIY JEeTaIH-
CucTema ypasHeHMi ] HayanbHble ycnosua | Teker I o 6
e R e 3aIMed U CKOPOCThIO BBIBOAA H300-
paxkeHus1. [IoCKOJIbKY CKOpPOCTH BbI-
Wi o War Mamenme| J1aUU M300pa)KEHUsI KBAIPATUYHO 3a-
[par [0 o _+_| _'_| BUCHUT OT pa3Mmepa €AUHUILI NPOopH-

5 s 1 COBKU (IIBETOBOTO KBajpara),
Jpar | ! FE] ONLMsA  MO3BOJISIET  CYLIECTBEHHO
[par3 [.70000€ +01 [1 +| =|| ycxoputs paboTy ¢ mpumOKEHHEM.
Ipa,4 I1.UUUUUE+UU l1 ll ;I Haﬁﬂﬂ HHTCPCCYIOMUC COOTHOIIC-

_+_| _] HHUA ITapaMCTpPoOB, IMOJIL30BATCIIb MO-

[par5 03 {01
’KeT YMCHBIIINTEL pa3Mep KBaaparTa J0

|paré [0 [0 4| =l enunum, paccTosiHie MEKIY KBa-
[par? I {0 +| -|| paTamu - O HYIS, U ACTAILHO W3y~
[pat [ b e YUTh  WHTEpECYOUMil  (parmeHt

M300pakeHHsl. 3aMETUM, YTO IpaBas
[par3 |0 |0 #| =|| wacts cucremsr B mporpamme mosker
[par10 [ [0 +| -|| 3amaBaTbest iByMsI criocobamu: Jbo

B KOJ€ MpOrpamMMsl, J1OO BO BHEII-

CHUH#pOHU3UpOBATE l o
HeM (aite. B mepBom ciydae, uzme-

HEHUE cucTeMmbl ypaBHeHuil (1) mo-
TpeOyeT MEepeKOMIUIISIUUUA  TPO-
IpaMMbl, BO BTOPOM € clyyae, KOMIWJISIIUKU HEe TpeOyeTcs, TaKk Kak 3HaYeHUs
MPaBOM YaCcTH BBIYUCIISIOTCS C TIOMOIIBIO MHTEpHpeTaTopa Gopmyn (mapcepa).
OmnucaHHas BbIIIE OINILKA OCOOCHHO MOJIE3HA BO BTOPOM CIIydae, MOCKOJIBKY
MPOLIECC MAPCUHTA CYIIECTBEHHO 3aMeIJIsIeT paboTy MPHUIIOKEHHUS.

Pexumbl 2 U 3 UCHONB3YIOTCS ISl UCCIENOBAaHUSl YCTOMYMBOCTH U OU-

Puc. 2. ®opma ynpasneHna napameTpamu.
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dbypkanuii BRIOpaHHOW TOUYKM MOKOsi cucTembl (1). McXoaHbIMU TaHHBIMU IS

BBIYKCIICHUM B 3TOM Ciy4yae OyayT 3JeMEHThl MaTpuilbl SIkoOu B TOuke MoO-
0

KoY .

DF , ,
D—y(y ) (2)

@®opMyIibl, BhIpaXKarolIlue 3J1eMEHThl MaTpUIlbl (2), TaKKe Kak U IMpaBas 4acTb
CUCTEMBI, MOTYT 3aJ1aBaThCsl KaK B KOJIe MPOTPaMMbl, TaK U BO BHEIIHEM TEK-
CTOBOM (haiiie.

Pexxum 2 — «IloctpoeHue auarpaMmbl YCTOMYMBOCTH». B 3TOM pexume,
BJIOJIb OCEM a0CIMCC U OpAMHAT BapbUPYIOTCS 3HAUYEHUSI BHIOPAHHBIX KOMIIOHEHT
W u pj (i#]) BexTopa mapamerpos L. LIBeT, Ha 3TOT pa3, XapakTepu3yeT COOTHOIIIE-
HUE 3HAKOB IVIABHBIX JMAroHAJIbHBIX MHUHOPOB MaTpHIlbl [ 'ypBUIIa XapaKTEpPUCTH-
4eCKOro MHOTOWIeHa MaTpuiibl (2). B 3TOM pexuMe IMHUSM CMEHBI 1IBETa Ha XO0JI-
cre OyIyT COOTBETCTBOBATh COOTHOLIEHUSI KOMIIOHEHT BEKTOpa MapaMeTpoB, MPH
KOTOPBIX HUCCIIEAyeMasi TOUKa OKOs TepseT (MpruoOpeTaeT) yCTOMYUBOCTb.

B pexume 3 — «Iloctpoenne OupypKarioHHON TuarpaMMbD», TaK ke Kak h
B PeXHUME 2, BAOJIb OCEH BapbUPYIOTCS 3HAUEHUSI BHIOPAHHBIX KOMIIOHEHT BEKTOpa
napaMeTpoB . [[BeT mpu 3akpallivBaHUM XOJICTA ONPEACISETCS XapaKTepUCTUKa-
MU MaTpuLbl (2), TAKUMH KaK KOJIMYECTBO BELIECTBEHHBIX U Map KOMILJIEKCHO CO-
NPSOKEHHBIX COOCTBEHHBIX 3HAYEHUH, M 3HAKaMU WX BEILECTBEHHbIX yacted. Ta-
KM 00pa3oM, 110 JIMHUSIM CMEHBI 1IBETa Ha XOJICTE€ MOYKHO ONPENIEIUTh HE TOJIBKO
NOTEPI0 YCTOMYMBOCTH TOYKH MOKOSI, KaK B PEXHUME 2, HO U Apyrue OuQypKauu
BBIOPAHHOM TOYKH MMOKOSI, B YaCTHOCTH, Oudypkarmio Xomda [4].

[IporpamMmHBIil MOAYJIb TECTUPOBAJICS HAa MOJEIBHBIX 3aadyax XUMUYe-
CKOM KMHETHKHU, AMHAMUKHU TOMYJALUNA U MOKa3ajl BBICOKYIO 3(PPEKTUBHOCTH
IIPU MCCIIEJOBAHUU CUCTEM, COJEPKAIMX O0IbIIOE KOTUYECTBO MTAPaMETPOB.

Cnucok JuTepaTypbl:

1. Tuxonos A. H., luddpepentmanbuslie ypaBHeHus: YueO.: /s By3oB. / A. H. Tuxonos, A. b.
Bacunnesa, A. I'. CBemaukoB. 4-¢ uzn. — M.: ®U3MATIINUT, 2005. — 256 ¢

2. CrpuxanoB M.H. Hayunas Busyanmmzamms [OnekTpoHHbIH pecypc]. Pexum npocryna:
http://sv-journal.com/ (nara ooparerus 16.03.2014).

3. Apnonba B.M. OGbikHOBeHHBIE T depeHnnanbabie ypaBHenus / B.M. ApHonbn, T. MxkeBck,
2000r. - 368 c.

4. Dppoycmur /1., OObikHOBeHHbIE T depeHnnanbHble ypaBHeHHs. KauecTBeHHas Teopus ¢
npunoxenusiMu. / J1. Oppoycemur, K. Ilneiic, M., 1986 r. — 243c.
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KPUIITOI'PA®USA. AJITOPUTM RSA
I0.A. I'aBpuJjioB
[MomuTexunueckuit et punuana Ky3['TY B r. [IpokonbseBcke
Hayunsiit pykoBoautens: cT. npenoaasarens M.H. CmupHoBa

B nmanmm qau mmdpoBanue nHGOpMAIUN MPUMEHSIETCS] TIOBCEMECTHO, TIPH-
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YeM 3a4acTyl0 MOJIb30BaTeIN KOMIBIOTEPOB JaKe€ U HE 3HAIOT, YTO B IAHHBIA MO-
MeHT uX uH(popMarms mmdpyerca s 0e30MacHOCTH U KOH(UACHIINATBHOCTH.
Hanpumep, BBl yacto oOpariiaete BHUIMaHUE Ha aJipec caiiTa, yKa3aHHBIA B aJipec-
HOM CTpOKE Ballero opaysepa, Korja HaxoauTech B uHTepHeTe? Eciu npocienuTs
3a HEeW BHUMATENbHO, TO MOXHO 3aMETUTh, YTO aJI[peC HEKOTOPHIX CANTOB HAUYMHAa-
ercs ¢ «http://», a HekotopeIx — ¢ «https://». ImenHo OykBa S (OT aHIII. Secure -
0e30macHbIi) 03HAYACT, YTO B JAHHBIM MOMEHT 0OMeH MH(OpMAIMU C CEPBEPOM
npoucxoauT B 3amudpoBanHoM Buze. Ho OykBanbHo 40 jeT Ha3aa OCyIIECTBUTD
obmeH nHpopMalrei B 3arm(ppoBaHHOM BHIE OBLIO HE TaK MPOCTO.

OcHoBHOM 3amayeil kpunTorpaduu MPOILIOT0 CTOJETHUS SBJSUIACH Iepe-
Jlaya CEKPETHOro Kitoua Il UGPOBaHUS MO HE3AIUIIEHHBIM OT MPOCITYIIN-
BaHUs KaHaaM CBA3U. [laHHYIO 3a7a4y MOHO nepedopMyaupoBaTh CIeayro-
MM 00pa3oM: MPEOI0KUM, YTO IBYM coOeceannkam, Anuce u boOy, HykHO,
WCIIONB3Yysl KaHaJ Iepefadyu JaHHBIX, MpOCIyluMBacMbli EBOM, nmepenaTs cek-
PETHBIN KITtoY TakuM o0pa3oM, yToObl EBa HE cMoOria moJsyduTh JaHHBIA KITIOY.
EBa mpu 3TOM BNUsATH Ha niepenaBacMbie Anncoit 1 boOoM JaHHBIE HE MOXKET.

Pemenue nanHoM 3amauu ObUIO MPEIOAKEHO B 1976 rogy aMepuKaHCKUMU
kpurnrorpadamu, Yurduinom Juddu u Mapruaom Xemmmanom. OCHOBHOM ujieeit
nporokona uddu — Xemnmana i noiryyeHus: 0OIIEro CEKPETHOrO KITFoua sSBIs-
eTCsl UCIOJIb30BaHUE OJHOCTOPOHHEH (DYHKIMHU, PE3yJIbTaT KOTOPOM, 3HAsI UCXOJI-
HbIE€ JJAHHBIE, TIOJIYYUTh JOCTaTOYHO JIETKO, HO 3HAs pe3yJbTaT BOCCTAHOBUTH HC-
XOJ/IHBIE IaHHBIE 32 Pa3yMHBII IPOMEKYTOK BPEMEHU ITPAKTUYECKA HEBO3MOXKHO.

J11st TOHMMaHMS MPUHIIKMITA Pa0OThl JAHHOTO aJITOPUTMA MPEACTABUM, YTO
CEKPETHBIN KIIIOY MPEACTABISIET COOOM KPacKy OINPEAETICHHOro 1BeTa. Anuca u
bo6 MMET HEOrpaHMYEHHOE KOJIMYECTBO KPACOK PA3JIMYHBIX I[BETOB U MOTYT
CMEIIMBATh UX MEXIY COOOM KaK YroJHO, a TaKe OOMEHUBATHCS MOJyYUBIICH-
Csl KpacKoW, HO IpH OOMEHE MOMUMO COOECEHUKA TAHHYIO0 KPACKYy TaKXke MO-
nyyaeT u EBa. CMemmBaHue KpacoK BBIOpaHO B Ka4eCTBE MpUMEpa HE MPOCTO
TaK: OHO SIBJIAETCS OTIMYHBIM OOpa3loM OJHOCTOpOHHEH (QyHkumuu. To ecTs,
UMesl IB€ KPACKH, Mbl MOKEM JIETKO MOJYYUTh PE3YJIbTAT UX CMEIINBAHUS, HO
uMes JaHHbIA pe3yJIbTaT MOJTYYUTh UCXOJHbIE KPACKU OYEHB CI0KHO. Pelenue
JAHHOM 3a7a41 BBITJIJIUT CIEAYIOIIUM 00pa3oM:

1)  Anwuca u boO BbIOMPAIOT HEKOTOPYIO OCHOBHYIO KpAacKy, KOTOpas
HE SABJISIETCS CeKpeTHOU. Hanmpumep, kpacHyo;

2)  Aumca BbIOMpaeT CEKPETHYIO KpackKy, KOTOPYIO HE COOOIIaeT HU-
komy. Hanpumep, xenrtyro. bo6 B cBOIO ouepelb TOXE BBIOMPAET CEKPETHYIO
Kpacky. Hanpumep, cuntoro;

3)  Aunmca cMENIMBAacT CBOIO CEKPETHYIO KPacKy C OCHOBHOM KpPacKOM.
B nmanHoM ciydae, 1py CMEIIMBAHUM YKEJITOM M KPACHOM KPACKU MOJIYy4aeTCs
OopaH)XeBbli 11BeT. boO Tak)ke CMelIMBaeT CBOIO CEKPETHYIO KPACKY C OCHOBHOM
KpPacKoOMW Y TOJIy4aeT (PUOJIETOBBIN 1IBET;

4)  Amuca OTIpaBisieT CBOIO OpaH)KeBYIO Kpacky boOy, a boo ormpas-
JISIeT CBOIO (DUOJIETOBYIO KpAacKy AJMCE;

5)  Anmca cMmemMBaeT MmoyydeHHy0 oT boOa ¢roneToByro Kpacky co
CBOMM CEKPETHBIM >KEITHIM I[BETOM, MOJIy4yasi KOpUYHEBYIO Kpacky, a bob cme-
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LIMBAET IMOJYYEHHYIO OT AJHMCBHI OpPAHKEBYIO KPAacCKy CO CBOEH CEKPETHOM CH-
HEW, IT0Ty4ast TAKKE KOPUYHEBBIN LIBET.

Takum o6pazom, u Ammca u bob momyumnm Kpacky KOPUYHEBOTO IIBETA,
HO EBa, nMes TOJIbKO KpAacHYI0, OPAHXKEBYIO U (DUOJIETOBYIO KPACKH, MOTYYUTh
CEKPETHBI KOPUYHEBBIN LIBET HE CMOXKET.

B Marematuke e mpuMepoM OJHOCTOPOHHEH PYHKIIMH CIYXKHUT (PYHKIIHS
BO3BEJICHMS B CTENEHB 110 MOJYJIIO: 3Hasi OCHOBAHUE U PE3YJIbTAT JAHHOTO JCH-
CTBUS, TOJIyYEHHE IMOKA3aTeNsl CTETIEHHU IMPHU JOCTATOYHO OOJBIIMX MCXOHBIX
yuciax 3aiMeT JUIMTEIbHOE BpeMsl. AJITOPUTM MOJIYyYaAETCA CXOKUM C allTOPUT-
MOM OOMEHa KpacKaMH:

1)  Amuca u bo6 BbIOMparoT aBa MyOJUYHBIX YKCIa, g M P, Ha3bIBac-
MBIE€ OCHOBAHUEM U MOJYJIEM COOTBETCTBEHHO;

2)  Aumca BBIOMpaeT CEKpPETHOE YHCIO — a, boO ke BBIOMpaeT CBOE
CEKpETHOE Yucio — b;

3)  Aumca Berumciset 3HaueHne A = g mod p, bo6 Berumcsier 3Have-
Hue B = gb mod p;

4)  Aunuca otnpasisietr boOy unciio A, bo6 otnpasinser Anmce ynciio B;

5)  Aumca Beruuciser 3HaueHne K; = B2mod p = g mod p, a bo6 B
cBoIo ouepestb BeraucaieT K, = AP mod p = g mod p.

[Tomyuunoce, uyto K; = K,. JlaHHO€ YHCIIO U HCHOJIB3YETCS B Ka4yeCTBE
CEKPETHOI0 KJII04a, Tak Kak EBa, 3Has Toipko uucia g, p, A u B, nipu nocra-
TOYHO OOJIBIIIMX CEKPETHBIX YMCIAaX a W b, a Takke MOAyNe p, 3a pa3yMHOE
BpPEMs BBIYMCIIUTD JTAHHBII KIIHOY HE CMOXKET.

Anroput™m Jduddu — Xemnmana pemrnin 3agjauyy oOMeHa CEKPETHBIM KITIO-
YOM I10 HE3AIIMIIEHHOMY KaHaly CBSI3U, OJIHAKO IEPBOHAYAIbHO MBI OTOBOPH-
M, 4To EBa HUKaKk He MOXET BIMUATH Ha JaHHbIE, NepeaaBacMble MEXIy Aiu-
coit u bobom, HO ecnu ke EBa cmoxkeT MmoauduIIUpoBaTh JaHHBIC, TO JTAHHBIN
aNTOPUTM CTAaHOBUTCS HEI(PPEKTUBECH.

Jlnst perienust qaHHoM npo6seMsl B 1977 romgy Tpems yueHbimMu u3 Mac-
CayyCETCKOr0 TEXHOJOTMYECKOTr0 MHCTUTYTa, Ponanbnom Pusectrom, Anu Illa-
mupoMm U Jleonapaom AmsieMan Obul pa3pabotan anroputMm RSA. JlaHHbIl an-
TOPUTM OCHOBBIBA€TCSI HAa TOM, YTO rOpa3[o IpoIle HAalTH OOJbIINE MPOCThIE
YHCIIa, YEM Pa3JIOKUTh HA MHOXKHUTENN MPOU3BEACHUE IBYX OOJBIIUX MPOCTHIX
yucen. [udpoBanne B RSA mpoucxonutr acummerpuuHo: bod m Anunca kax-
JIBIA UMEIOT TI0 TIape KITtouel, myOoJInyHbIi U npuBaTHBIN. [IyOnuuHbIi Kito4 He
SBJIIETCSI CEKPETHBIM U MOJKET IEepEaBaThCs MO HE3ALUIIICHHBIM KaHajlaM CBSI-
3M, MPUBATHBIN k€ KIIOY XpaHUTCS BCE€ Bpems B TaiiHe. [[ns mmdpoBanus co-
OOLIEHUSI UCIOJIb3yeTCsl MyOIMYHBIA KIIOU coOecelHrKa, paciudpoBaTh Ke
COOOIIIEHNE MOXKHO TOJIBKO MCMOJIb3YsI COOCTBEHHBIN MPUBATHBIN KITIOY.

['enepanust KIF04YEH OCYIIECTBISETCS CIETYIONTUM 00pa3oM:

1) Brruncnsrores 1Ba ciayd4anlHbIX IPOCTHIX YUCHA, P U (;

2)  Berumcasercs 4uciio n = pq, ciyxaiiee MoAyJieM Js (QyHKIHNA
G poBaHus U paciin@pOBbIBAHUS;

3)  Beruucnsercs QpyHkips Diiepa OT Yuclia N, YKa3bIBaromas Ha KO-
JMYECTBO B3aMMHO ITPOCTHIX C YUCJIOM N HATYpaIbHBIX YUCEN, MEHBIIINX, YEM N
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o) =(p—-1D(q—-1);

4)  BriOupaercs citydaitHoe 4rciio d, B3auMHO MPOCTOE ¢ YnuciioM @(n);

5)  BriOupaetcs uncio e takoe, uto de = 1 mod @(n).

[Tapa uncen {e,n} cayXuT myOIUYHBIM KJIIOYOM, a mapa uucen {d,n} -
MPUBATHBIM.

HudpoBanue mpoucxomuT ciaemyromum obOpasom. [Ipeamonoxum, 4uTo
Annce HyXkHO oTnpaBuTh boOy 3ammdpoBaHHOE COOOIIEHHE, IPU 3TOM OHA
BIaJICeT MyOJMIHBIM KiTtouoM {e,n} boba. Anuca pa3buBaeT coobmenne m Ha
O50Ku My, My, **+, My, MEHBIIUE, YeM M. 3aTEM OHA OTJEIbHO MUPPYET Kaxk-
JbIi 0J10K U oTnpasisieT ero boOy. IlIudpoBanue MpoUCXoaUT MO CleayIOMeH
dopmyie: ¢, = mi modn, rue ¢ - 3amudpoBanHbiil 610K, [ pacuippoBKu
cooOmenust Amucel boOy HyXHO pacmudpoBaTh Kaxabli 3ariu@poBaHHBIN
OJIOK COOOIIEeHUS, U COSAMHUTH MOdy4uBIIHecs Onmoku. Pacmmdposka Oioka
TIPOMCXOIUT MO creaytomeil gopmyne: m; = ¢ mod n. Takum o6paszoM, UTo-
Obl 3amM(ppoBaTh COOOIICHUE HY)KHO HMMETh TOJBKO MYOJMYHBIM KIIOY TOTO,
KOMY JJaHHO€ COOOUIEHHE aJpEecOBaHO, a paclIUu(poBaTh COOOIEHUE CMOXKET
TOJILKO TOT, KTO BIQJCET MPUBATHBIM KIIOYOM, CTEHEPUPOBAHHBIM BMECTE C
JTAaHHBIM Ty OJTMYHBIM.

s mpoBepku anroputMa RSA u oOMena 3anmm@poBaHHBIME COOOILIECHUSI-
MU MHOIO OblIa pa3paboTaHa mporpamMma, HarucaHnHasi Ha si3pike C++, ¢ UCIOJIb30-
BaHueM (ppeiimBopka Qt, mo3BoIsIONIass 0OMEHUBATHCS CEKPETHBIMH COOOIICHUS-
mu 1o nportokoiny TCP. [IporpamMma 3amyckaeTcst Ha AByX pa3HbIX KOMIIBIOTEpAX,
HaXOJAIINXCS B OJJHOM CeTH, KakK JIOKaJIbHOM, TaK U IJI00aJIbHOM, HO ¢ BHEIIHUM |P
anpecoM M OTKpeITeIMU TCP mopramMy Ha OTHOM M3 KOMITBIOTEPOB. JlaHHBINA KOM-
IBIOTEP HACTPaMBACTCs HA pabOTy B PEXKUME OKHUIAHUS TIOJKIIOYCHUS OT BTOPOTO
KOMITIbIOTEpa. BTOPOI KOMIBIOTEP COENMHSETCS € MEPBBIM, U C ABYX CTOPOH IIPO-
UCXOJUT TeHepalysl KIrouel CcaeayonmmM o0pa3om:

1) CiyyaliHO€ MIPOCTOE YMCJIO P CHayajaa ONMPEAEseTCs CIy4alHbIM
OOBIYHBIM YHUCJIOM, 3aT€M MPOU3BOJUTCS IPOBEPKA JAHHOTO YHCIIa HA YETHOCTB!
€ClIi OHO YE€THO, TO OT AAHHOTO YHCIIa BHIYMTACTCS €AMHMIIA, TAaK KaK YETHBIX
IPOCTBIX YKCEN, KPOME Yucia 2, He cyllecTByeT. Jlanee mpoucxoauT ABYKpaT-
Hasl TIPOBEPKa JaHHOTO YKCJIa Ha MPOCTOTY BEPOATHOCTHBIM TeCTOM Muiiepa-
Pa6una. IToka yucio He OKaXkeTCs MPOCTHIM, U3 HETO BBIUUTAETCS 2 U MPOBEPKA
IPOUCXOAUT CHOBA. UKCIIO q TeHepUpyeTcsi TaKUM e 00pazoMm;

2)  Monaynb n, a Takke 3HaYeHHE QYHKIUH Diliepa OT N BBIYUCISACTCS
COIIacCHO (popMyJiaM, YKa3aHHBIM PaHEE;

3) UYwucno d BbeIOMpaercss ciay4aiiHbIM 00pa3oM IO TeX IOp, IOKa
HO/I(d, @(n)) He cTaHeT paBHBIM €IUHHUIIC,

4)  Yucio e BBIUUCIACTCS C WCIOJIB30BAaHHEM PACIIMPEHHOTO aJro-
putMma EBknmaa, nmo3BossiromuM He Tosbko Haitm HO/Jl(d, @(n)), HO u HaliTh
1esIbIe Yuca X u e Takue, yto @(n) - x +d - e = HOJ(d, o(n))

[Tocne renepanuu Kioued KOMITbIOTEPHl OOMEHHBAIOTCS ITyOJIMYHBIMU
KITF0YaMH ¥ MOTYT OTIIPABJIATH APYT APYTY COOOIIEHHS HE OMacasich, 9TO KTO-TO
TPETUH MPOUUTAET UX MEPENUCKY, IPOCITYIINBas KaHall CBsI3U. TakuM oOpasom,
UCIOJIB3YS JaHHYIO IPOrpaMMy, MOYKHO OBITh CHOKOMHBIM 3a TallHy MEPenuCcKH

33



1 0€30MMacHOCTh nepcaaBacMbIX JaHHBIX.
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YK 519.67/004
HNPOBJEMBI UCITOJB30BAHUA MATEMATHUYECKUX ITAKETOB
B ITPEINIOJABAHUN MATEMATUYECKUX JUCHUIIJIMH B BY3E
N.C dyo0oBoii.
Ounuan @I'BOY BIIO «Tomckuil rocy1apCTBEHHbIM ApXUTEKTYPHBINA — CTPOU-
TeIbHBIN yHUBEepcuTeT» B I. JIennncke — Kysuenkom (JIK® TT'ACY).

Pa3BuTre MHPOPMALMOHHO — KOMITBIOTEPHON TEXHUKH, CIIOCOOCTBOBAJIO
BO3HUKHOBEHUIO 1IE€JIOTO psijia MaTeMaTH4ecKux naketoB (Takux kak MATLAB,
MathCAD, Maple, Mathematica, Statistica, Scilab, SPSS u 1.p.), oka3biBarommx
rPOMaJHOE BIMSHUE HA MEJArOTMYECKYIO MPOOJIEMY HIKOJIBHOTO M BY30BCKOIO
Kypca MareMatuku. OcoOEHHO OCTpO yCTaHOBWJACh MpoOJjieMa B By3ax: orpa-
HUYEHHOE YHUCJIO Y4eOHBIX YacOB MPOrpaMMbl JUCHMIUIMHBI U OTPOMHBINA MO-
CTOSIHHO OOHOBJISIOUIMIICS MH(OPMALIMOHHBIA MaTepuai, 4TO MPUBOAUT K CO-
KpAaLIEHUIO KOJMYECTBA YACOB Kypca MaT€MaTHKH, U IOJHOTO OTCYTCTBUS 3Ha-
HUSl paboThl C MaTeMaTHYeCKUMH makeTamu. Bc€ aTo cka3piBaercst Ha mpodec-
CHUOHAJIbHON MOJTOTOBKE OYAYLINX CHEIUAINCTOB TEXHUYECKUX BY30B.

[IpumeHeHne MaTeMaTHYECKUX MAKETOB Ha/l0 BHEAPUTH B 0a30BBIA Kypc
MaTeMaTHKH, OOBIYHO 3TO MepBbie JBa Kypca. Takum oOpa3oMm, CTyAEHT MOIYy-
YUT U TEOPETUYECKOE MOHATHE O NUCLUUIUIMHE, U TPUKIAJAHOE 3HAHUE MaTeMa-
TUYECKHUX MAKETOB, HAYMHAs YK€ C MEePBOro Kypca, a He Kak OOBIYHO Ha cTap-
X Kypcax, KOrJia CTyACHT UAET Ha MPAKTUKY WK MUIIET KypCOBYIO, TUIIOM-
Hy10 paboty. CieayronmuM marom O0yJeT yriiyOJeHHOe W3yuYeHHe MaTeMaTh4e-
CKHUX TMAaKeTOB Ha MPUKIAIHBIX TUCUUIUIMHAX, TAKUX Kak: «UHUClIeHHbIE METO-
Dy, «CTaTUCTUYECKUE METonb», «Teopus BEpOSTHOCTHM U MaTeMaTU4yecKas
CTaTUCTHKa», «Maremarnueckoe MoJeiaupoBaHue», «MHpopMaloHHbIE TeX-
HOJIOTMM» U B JIPYTMX AMCLMIUIMHAX Ha CTaplIuX Kypcax. Mcronbs3oBaHne Ma-
TEMaTHYECKHUX IMaKeTOB MOBIUIO Obl HA MOTHUBALMIO K PALY AMCLUMUILINH, TaK
KaK CTYJEHT MOKET CaMOCTOSITEJIbHO MPOBEPUTH PE3YyJIbTaThl PELICHUS 3aa4H,
MO3KCIIEPUMEHTUPOBATh C MapamMeTpaMM IOCTABJIEHHON 3aJauyd U BU3YaJIbHO
IPOUJUTIOCTPUPOBATH MPUKIIAIHYIO 3a7a4y, TOJOWTH TBOPUYECKU K PELICHUIO 3a-
a4l U TaK Aajiee. DTH MAKEThl MOKHO MCIOJIb30BaTh TAKXKE U APYTUX JUCLHU-
IUIMHAX, HarpuMmep: ¢pusuka (MoaenupoBaHue GU3HMUECKUX MPOIECCOB), XUMUS
(MoJenp 3KCIEpUMEHTA), TEOPETUYECKasi MEXaHHWKa, CONMPOTUBIIEHUE MaTepHa-
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JIOB Y APYTUX JUCIUIIINHAX.

[lemeHanpaBIeHHOE W IUIAHOMEPHOE HCIIOJIb30BAaHUE MEPCOHAIBHBIX
KOMITBIOTEPOB BIIMSIET Ha!

* obecrieueHre HEOOXOaUMOUN WH(pOpMaIell y4acTHUKOB 00pa30BaTEIbHOTO
npoliecca;

* TOBBILICHHE MOTUBALIUU CTYICHTOB, IPUBJIEKATEIbHOCTH O0YUYEHUS;

* OpraHM3aIMI0 CAMOCTOATEIHLHOCTH MpU 00yUCHUH;

* 3} ¢eKTUBHOCTh HHIUBUIYATU3AIUN O0yUEHUSI.

K Haubonee BakHbIM OCOOEHHOCTSIM HCIIOJb30BaHUS CHEUATU3UPOBAH-
HBIX KOMIBIOTEPHBIX MAKETOB IPU 00YYEHUU MAaTEMAaTUKE CTYIAEHTOB MHXKEHEP-
HBIX CIIEHUAJIBbHOCTEN MOYKHO OTHECTH:

*  BHU3YaJIM3AIMIO UCTIOIb3YEMBIX TAHHBIX U MOJyYaeMbIX pe3yibTaToB (Tpadu-
KU, TUarpaMMbl U T.I1.);

* BO3MOXKHOCTb CBSI3aTh M3Yy4aeMbId pa3fesl MAaTEMaTUKH C PEUICHUEM KOH-
KPETHBIX IIPaKTUYECKUX 3a1a4 [1].

Hcrnons3oBaHne B By3€ MaT€MaTUYECKHX ITAKETOB CBS3aHO C LIEJIBIM psi-
JIOM IIpO0JIEM, TaKUX Kak:

Bo — nepBbIX, UCHOJIB30BAHUE JIMIIEH3NOHHOTO IIPOYKTa JTOCTATOYHO JO-
poro, XoTs 3Ty MpoOJIeMy By3 pelIaeT JOCTATOYHO MPOCTO, MOKYIKOW KOpHopa-
TUBHOIO JIMIIEH3MOHHOTO NpoaykTa. Ho u 31eck Bo3HUKaeT mpodiiema, mocTo-
SHHO€ OOHOBJICHHE JIMIEH3UOHHOIO MPOAYKTa, TPeOYeT OT By3a MOCTOSHHBIX
WHBECTULIMOHHBIX MOTOKOB, YTO M BJIEYET 32 COOOM yCTapeBIIUE JTUIEH3UOHHBIE
BEPCUU MaTEeMaTHYECKUX MAKET, KOTOpPbIE MOTEPASIN CBOKO (PYHKIIMOHAIBHYIO
aKkTyanbHOCTh. KOHEUHO, M 37€Ch €CTh BBIXOJ, 3TO HCIIOJIb30BAHUE MEHEE
(GyHKIMOHATBHBIX OECIUIATHBIX MAaTeMAaTHYECKUX MPOJIYKTOB, YTO TakKXKe IO-
BJIMSET Ha MpodeccuoHan3M Oyaylux crnenuanucToB. B Hacrosiiee Bpewms
CYLIECTBYET AOCTATOYHO MHOI'O Iporpamm (MakeToB) Ui pEIIeHUs MaTeMaTu-
YeCKHX 3aaad [2].

Bo — BTOpBIX, BHEIpEHUE MAKETOB B YUEOHBIN MPOIECC CBS3AHO C U3yUe-
HHUEM CaMOT0 MPOrpaMMHOro mpoiaykra. Ha 3aHATHSX AUCUHUIIMH TaKuX Kak,
Harpumep «MHpopMaTrkay Takue MaKeThl HE BBIHOCSATCS HA M3yYCHUE, a U3Y-
yaeMble JUCUUIUIMHBI By3a HE BKJIIOYAIOT JOMOJIHUTEIBHOE BPEMs Ha U3YUYCHHE
MaTEeMaTUYECKHUX MakeToB. M3 3Toro ciemyer, 4To €cTh iBa MyTH PEUICHUS 3TOM
npoOJieMbl: MEPBbIA BApUAHT — ATO JTOOABJICHUE CIEIUATBHBIX J1A00paTOPHBIX
3aHATHI N0 KOHKPETHBIM AMCIUIUIMHAM, NPUYEM KOJMYECTBO 4acoB Jabopa-
TOPHBIX JOJKHO COBHAAAaTh C KOJMYECTBOM YaCOB MPAKTHYECKOTO Kypca JucC-
UUIUITMHBL, U BTOPOUM BapHaHT BBEJEHUE LIEIOW CaAMOCTOSTENbHOU TUCHUIIIMHBI
0 MaTEMaTHYECKUM TaKeTaM Ha Bech nepuojl oOyueHus. Takxke, 3/1ech Halo
oOpaTuTh BHUMaHHE Ha TO, YTO JIydlle MPOU3BOJIUTH BCE oOydeHue (1Mo BCeM
MPUKIAAHBIM JTUCIUTLIMHAM) OyIyIIMX CIEIHAINCTOB HA TuiaTGopme OJHOTO
MakeTa, He PEeKOMEHAYeTCs JeiaTh MepeKBaIuUKaIM Ha JPyTrue MaKeThl 3a
KOPOTKHUI POMEXKYTOK BPEMEHHU.

B — TpeTpux, HEIOCTATOUHO MOIIHBIA KOMIBIOTEPHBIA «IIAPK» BY30B, HE
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MO3BOJISIET B MOJHOW MEpe BOCIOJIb30BATHCS BCell mepudepuein GpyHKIMOHATb-
HBIX BO3MOXKHOCTEH MaTeMaTHYeCKUX IMaKETOB, YTO MPUBOAUT K MOBEPXHOCT-
HOMY M3yUYEHHIO TakeTa (M3y4yaroTcsl TOJIbKO OCHOBHBIE (DYHKIIUU, a HAPUMEP
3aJlayd MOJEJIUPOBAHUS MPOCTO YIYCKAIOTCS B CBSI3U C HE JIOCTATOYHOM MOIII-
HOCTBIO KOMITBIOTEPHOTO «IapKa»). YcTapeBaHUE KOMIBIOTEPHOW TEXHUKU —
3Ta, mpodiieMa ocTaércsi, HaBepHOE, CAMOM OCTPOU HAa CETOJHAIIHUN J€Hb, TaK
KaK IPOIIECC YaCTOr0 OOHOBICHHSI KOMITBIOTEPHOTO «IapKa» By3a OyleT OYeHb
JOPOTOCTOSIIIIMM.

B — 4erBEpTHIX, OTCYTCTBHE AOJKHOM KBadu(UKalMK y meaaroros [3].
Cn0KHOCTbh penieHus 3TOi MPOOJIEMBI COCTOUT B TOM, UTO KOPOTKUMHU KypcaMu
MOBBIIICHHS KBATHU(PHUKAIIUU 3Ty MPOOJIEMy HE PEIIUT, a TOJIbKO 00OCTPUT, TaK
KaK MeJaror moJy4yuT TOJIbKO TOBEPXHOCTHBIC 3HAHUSI O MATEMAaTHYECKOM TaKe-
T€, a HE TIOCPEJCTBEHHOE MPUKJIAIHOE 3HAYEHUE IMakeTa OyneT ymyiieHo. s
NOJIHOW NepeKBaIU(PUKAIIMKM HY>KHO OpPraHM30BaTh CEPUI0 KYPCOB MPOXOAUMBIX
10 METOJUKE «IOrPYXEeHUs». Takke MOXKHO, CTOJIKHYTCS C HEXEJIAaHHEM Iepe-
KBaJIM(UKALIMK CTapIlEro MOKOJIEHUs IEJaroros, 3Ta mpobyieMa JI0JKHA, pe-
miaTcs Ha MHAUBUIYaJIbHOM YPOBHE.

Eme ogHol npoOiaemMoii mpuMeHEeHUs] MaTeMaTHYECKHUX [TaKeTOB B MIPETIO-
JTABaHUM MATEMATHKHU SIBIISIETCA HEJOCTATOYHOE MX METOJMYECKOE COMPOBOK-
nenue [3]. B mocnenHee Bpemsi MOSIBUIIOCh MHOTO KHUT, OMUCHIBAIONIUX (YHK-
LMOHAJIbHBIE BO3MOKHOCTH MAKETOB C MPUMEpPaMU W3 PA3NIHYHBIX OOyacTeit
3HaHuil [4]. B cBOIO oyepenp camMu MAaKEThl UMEKOT BCTPOCHHYIO CIPABOYHYIO
CUCTEMY C OOJIBIIMM YHCIIOM NPOKOMMEHTUPOBAHHBIX MTPUMEPOB C PA3IUYHBIM
YPOBHEM cIOKHOCTU. HO Kak TakoBO BCE 3TO MpegHa3HayaeTcs AJid Clienualu-
CTOB BBICOKOTO YPOBHS, a HE JUI CTYJEHYECKOW ayAUTOpPUHU. BONBIIMHCTBO
y4€OHUKOB MOKA3bIBAIOT MO0 MOBEPXHOCTHYIO MH(POPMALINIO O (YHKIIMOHATb-
HBIX BO3MOXKHOCTSIX TaKeTa, MO0 yriyOiIeHHbIe MPUMEpPhl TPUMEHEHUS MaKeTa,
B KOTOPBIX pa300paThCsl CTYACHTY HAa HaYaJIbHOM YpOBHE OyJIeT OYEHb CIIOXKHO.
HyxHa cnenuanu3upoBaHHas pa3padoTka yueOHO — METOAMYECKOM JINTEpaTyphl
JUTSL BBICIICH IIKOJIBI, MPUYEM KaK MO KOHKPETHBIM MaTEMaTHYECKHUM ITaKeTaM,
TakK ¥ CO3/IJaHUE TaKOW JINTEPATYpHI i1 MATEMATUYECKUX MMaKETOB B OTICIHHBIX
NPUKIAJAHBIX JUCUMIUIMHAX. JlabopaTopHble 3aHSATHS C HMCHOJIb30BAHHEM HH-
(OpMaIIMOHHBIX TEXHOJIOTUNA KaK OpraHu3aluuoHHas gopMa yuyeOHOU AesiTeNb-
HOCTH NpHU OOyYEHUH MATEeMaTHYECKUM JUCUUIUIMHAM UMEIOT CBOKO crienudu-
Ky, KOTOpasi Ipeanosiaraet pa3padoTKy KOHKPETHBIX PEKOMEHAAIUHI M0 KaKI0M
ee aucuuiuinee [S].Takum 00pa3omM, OTCYTCTBHE aAanNTHUPOBAHHOIO Y4eOHOIO
MaTepuana co3aéT OOJbUIYIO MPONACTh MEXKIY TEOPETHUYECKOW U MPHUKIIATHOM
CTOPOHAMH MU3y4aeMOW JUCLUIIINHBI.

Ha cerognsimamii eHb, ¢ ya4€ToM 0003HaYEHHOUW TTPOOIeMaTUK HE0OX0-
JTUMO MIPOU3BECTH CJEIYIOICIO paboTy B TEXHUYECKUX By3aX :

* TepecMOTp U J10paboTKa y4eOHBIX MpOrpaMM AMCLUHUIUINH, C IeJIbI0 BHEIpe-
HUS B HUX MAaTEMaTUYECKUX TTAKETOM;
* [MEpEenoJAroToBKa NEAaroroB AUCHUIUIMH CHEUUATA3AIUNA, U TPUBJICYCHUS B
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yueOHBIA Tporiecc JabOpaHTOB, MMEIOIIUX COOTBETCTBEHHYIO KBalU(HUKa-
U0 TI0O MaTEMaTHYECKUM TMaKeTaM;

*  pPeCTPYKTypH3aIis KOMIIBIOTEPHOTO «IapKay BY3a;

* pelIieHue BOIpoca O JUIICH3NOHHOM co(Te.

Ha pemenusi Bompoca TEpBBIX JABYX IYHKTOB IMOTPEOYIOTCS OOJIBIITHE
BpPEMEHHBIE 3aTpaThl, TaK KaK BMEHIATEILCTBO B y4eOHbIC MPOrpaMMBbl JAUCIIH-
IUTMH HE MOJKET MPOUTH 6€3007e3HeHHO (TIpoliece anmpobaimu), U MpoIece me-
PEeMNOATrOTOBKH MEAAroroB JOCTaTOYHO JMUTENbHBIN. B cBOIO ouepear ocTaBuIn-
ecsl MyHKTHI OyayT goporoctrosummu. Takum oOpa3om, Bce MpoOIeMbl CBSI3aHbI
BPEMEHHBIM U (PMHAHCOBBIM (paKTOpaMHU.

Cnucok JuTeparyphbl:

1. bouko C.b., Ky3pmun O.B. Vcnons3oBanue crienyaii3upoBaHHBIX KOMIIBIOTEPHBIX MaKe-
TOB IPU 00YYEHHH MaTeMaTHUKe CTYJEHTOB MH)XKEHEPHBIX clieruanbHocTel. // O0o3peHue
OpUKIL. 1 poM. MaTematuku. - 2010. - T. 17, Bem. 5. - C. 698-700.

2. TarapuuxoB O.M. O0630p nmporpamm A CMMBOJIbHOU MaTtemaTuku // Mocksa// Kommbio-
teplIpecc, 2006, Ne 7, 10 c.

3. Bynosckas JIL.M., Tumonun B.W. Mcnonb30BaHne KOMIBIOTEPHBIX TEXHOJOTHHA B TPEIO-
JaBaHUM MaTeMaTuku. // VIHkeHepHBIH >KypHal: Hayka W uHHOBauuu, 2013, Beim. 5. //
URL.: http://engjournal.ru/catalog/pedagogika/hidden/736.html.

4. Parynuaa M.U. MuadopmannoHHbIE TEXHOJOTHH B MaTemartuke. Mocka// Axamemus,
2008, 304 c.

5. Kopuunos B.C., benukos B.B. [Ipumenenne meTo0B MHGpOpMATU3ALUU TP 00y4EeHUU
CTYJICHTOB YHCIICHHBIM MeTojaM // BecTtHuk Poccuiickoro yHuBepcuTera Ipy»KObl Hapo-
noB. Cepus «Mudbopmaruzanusa odpazoanusi». — M.: U3n-Bo PY/IH, 2009. Ne 3 — C.70-
74.

YK 004:31
JAIIUTA UHOOPMAIINHU
OT HECAHKIIMOHHUPOBAHHOI'O IOCTYIIA
. A. EpmakoB
OI'bOY BIIO BU®D KemI'Y
Hayunslii pykoBoautens: A. F0. 3n06uH, cr. PI'BOY BITIO BU® KemI'Y

B macrosimee Bpemst nHbopmanusi, HHPOPMAIMOHHBIE 1 KOMMYHHKAITOH-
HbIE TEXHOJIOTUH WUTPAIOT PEIIAIONIyI0 POJib BO BCEX JKM3HEHHBIX cdepax. Mubop-
Marys SIBJISIETCSl OTHUM M3 OCHOBHBIX PECYpPCOB, KOTOPBI BO MHOTOM OTIPENENSIET
YPOBEHBb Pa3BUTHUS CTpaHbI, e€ Oyayiiee. B BBIMTPHITTHOM TOJI0KEHUN HAXOIUTCS
TOT, KTO BJIaJIcET HAaHOOJIBITMM 00bEMOM HHGOPMAITUH TT0 KAaKOMY JIHOO BOITPOCY.

B coBpemennom nH(POpPMAIIMOHHOM OOIIECTBE, B KOTOPOM WH(MOpPMAIIHSI SIB-
JSIeTCS OJHMM W3 TJIaBHBIX (DaKTOPOB BO3ICHCTBUS HA JIMYHOCTh W OOIIECTBO,
Ha3pena npobiaema pa3padoTKu Mep 3alUThI JIMYHON U KOOTIepaTuBHOM nH(OopMa-
[N OT HECAHKIIMOHUPOBAHHOTO JIOCTYMA. MBI HAXOUMCS Ha IyTH Pa3BUTHS WH-
(hopMalOHHOTO OOIIIECTBA OCHOBAHHOTO HA pa3yMe, HHTEJUICKTE, SPYAULINH.

B mocnennue roapl OOJNBIIMHCTBO JIIOJIEH M OpraHU3AIMA MEPEeXOIsT Ha
AJIEKTPOHHBIN JOKYMEHTO000poT. Bee Gonbmuii 00bemM mHbOpMAaIuy co3aaeT-
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csi, oOpamaercsi, 00pabaThIBAETCS U HAKAIJIMBAETCS WCKIIOYUTEIBHO B 3JIEK-
TpOHHOM BHJE. Bc€, uTo paHee XpaHWIOCh B OyMa)KHOM BHJE, B HACTOSIIEE
BpeMsl HaxXOJUTCS Ha KoMIlbloTepax, nuckax u flash-makomurensx. Bonpmmn-
CTBO KOMIIBIOTEPOB MOAKJIIOUEHBI K BCEMUPHOU ceTu MHTEpHET, IpU 3TOM JIO-
KAJIbHBIE KOMITBIOTEPHI MEPUOJUYECKH MOJBEPrarTcs aTakaM, U MEepCOHaNb-
HbI€, KOMMEPUYECKHE JAHHBIE MOTYT OKa3aThCs B PyKaX 3JI0YMBIIIJIEHHUKOB.

Jronu 3amarotca BorpocoM: “Kak 3ammTuTh cBOM AaHHbIe?’. OpraHusa-
IMU ¥ T0JIb30BATENId KOMIIBIOTEPOB YCTAHABIMBAIOT AHTUBUPYCHOE MPOrpaMM-
HOe 00ecIreyeHne, MEeKCETEBbIE IKPaHbl, CIICUATN3UPOBAHHBIE CPEICTBA 3alHU-
Thl uHQoOpManuu. ['maBHOE pa3o0paTh BO3MOXKHbBIE MPUUYUHBI HECAHKIIMOHUPO-
BAaHHOTO JOCTyNa K HMH(OpMAIMM M TPAaBHIBHO HACTPOUTH KOMIUIEKC MpPO-
IrpaMMHOTO o0OecreueHusi, YTOObl ObITh YBEPEHHBIM, YTO KOH(UICHIIMATbHAS
uHpopmaIus Tak U ocTaHeTcs KoHpuaeHuuaibHo. HeaddektuBHo HacTpoeH-
Hasl 3alI1Ta KOMIIBIOTEPA MOXKET 0Ka3aTbCs OECIOIE3HOM U OaCHOM.

OcHOBHBIE CMOCOOBI TOJYYEHHS JIMYHOM HMHPOpPMAaLUUA 3TO BHUPYCHOE
IPOrpaMMHOE OOECIIEUEHUE U CETEBbIE aTaKU, KOTOPBIE TAKKE MOTYT OBbITh MpPH-
YMHAMH BPEMEHHON HEPabOTOCTIOCOOHOCTH KOMITbIOTEPA MOJIb30BATEIS.

Bpenonocusie mporpammel uepe3 flash-nHakonurenu, onTuyeckue JUCKA U
JpyTrue cpelcTBa nepeHoca HH(GOpMALUU MOTYT HAaHECTH BpPEJ JTaHHBIM U IPO-
rpaMMaM, XpaHsAIUMCA Ha KOMIIBIOTEPE, HEMOJAKIIOYEHHOM K ceTH MHTEepHeT.
AHTHUBHUPYCHBIE MPOrpaMMbl MTPeAHA3HAYEHBI JJIs1 OOHAPYKEHHSI BPEIOHOCHOTO
IIPOTPAMMHOI0 KOJa M €ro HeWTpaiau3auud. AHTHUBHPYCHOE IPOTrPaMMHOE
obecrnieueHrne He0OX0IUMO PETYIISIPHO OOHOBIIATh, TaK KaK BUPYCONUCATENN CO-
BEPUIEHCTBYIOT CBOM NPOrPAMMHBIE KOJbl, U BUPYCHI IEPECTAIOT OBITh BUAU-
MBIMU 7151 aHTUBUPYCOB.

JUIst 3aIMTHl KOMIBIOTEPOB, MOJAKIIOUEHHBIX K VIHTEpHETY, OT CETEBBIX
BHUPYCOB U XaKEPCKHUX aTak MexJy NHTepHETOM U KOMIBIOTEPOM yCTaHABIMBA-
€TCs anmnapaTHbIM WM IPOTPaMMHBIA MEXCETEBOW DKpaH. MexceTeBor dKpaH
OTCIICKUBAECT Mepelady JaHHBIX MexX1y VIHTEpHETOM M JIOKaJIbHBIM KOMIIBIOTE-
POM, BBISIBJIIET NTOIO3PUTEIbHBIE JEHCTBUS U MPEIOTBPAIIACT HECAHKIIMOHUPO-
BAHHBIM NOCTYN K JaHHBIM. OZHAKO ONEPAaMOHHOM CHUCTEMOW HMCHOJIB3YHOTCSA
CeTeBbIE MOPThI, KOTOPBIE IOMYCKAIOT «Opelib», C MOMOIIbI0 KOTOPOH €cTb
BO3MOYKHOCTh JIOCTYTIa K KOMIBIOTEPY MOJIB30BATENS U MOTYUYEHUs1 €ro uHpop-
MalHu.

BOoMBPIIMHCTBO aHTUBUPYCHBIX MPOIPaMM MUMEKOT BCTPOCHHBIA MEKCETEBOM
9KpaH U crnaM-(QWIbTP Uil NOJHOLEHHONW KOMIUIEKCHOW 3aIlMThI MOJIb30BATENb-
CKUX JIaHHBIX OT 3JI0YMBIIIEHHUKOB. HeoOX0oauMO BHMMATEIbHO W3y4UTh WH-
CTPYKLIMIO M HACTPOWKH MPOTrPAMMBI 3aIlUThI, MPABUIBHO YCTAHOBUTh U HACTPO-
UTh aHTUBUPYCHOE MPOrpaMMHOE OoOecTiedeHue, Al TOro, 4YToObl HE OKa3aThCs B
CUTYyallud, KOTJIa NMpU HAJTMYUKM AaHTUBUPYCHOTO IMPOrPaMMHOr0 oOecreueHus,
KOMIIBIOTEP OKa3bIBACTCA 3apaKEH WIM aTakoBaH. B TakoMm ciydae, IMOJIE3HO
HEUTpaan30BaTh, a JIydlle YAAIUTh BPEJOHOCHBIE MPOrpaMMbl U OOHOBHUTH 0a3bl
JTAHHBIX aHTUBUPYCHOTO U CETEBOr0 MPOrPaMMHOTO 00eCIeUeHUs!.

Pexomenayercsi OOHOBIISATH ONEPALIMOHHYIO CUCTEMY U YCTAHOBJIEHHOE MPO-
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rpaMMHOE oOecrieueHHe sl UCIIPaBIEHHs MpoOIeM, KOTOPbIE MOTYT COJEHCTBO-
BaTh JJIS IOJYYEHHMS IOCTYNA K KOMIIBIOTEPY IMOJIb30BaTessd. B OosbIMHCTBE City-
YyaeB MPOU3BOJIUTENIN CAMU YBEAOMIISIFOT MOJIb30BATENEH, IJIs1 KAKMX MPUIIOKEHUI
pa3paboTanbl OOHOBIIEHUS U COOOIIAIOT, YTO UMEHHO M3MEHWIN WK T00aBUJIIH.

Ha xommbrorepax, KOTOPBIX XpaHWUTCS KOH(pHIEHIMATbHAsS WH(POpMAIHS,
HEOOXOMMO YCTaHOBUTH MAPOJIU JUIS MOJIb30BATENEN, OTPaHUYHUTh JOCTYII ITOCTO-
POHHHUX JIMIl K KOMITBIOTEpaM M OTPAaHUYMThH IOJIb30BATENISIM TpaBa JOCTYyMa K
YIIPABICHUIO CHUCTEMBI BO M30€XKaHHE 3allycKa BPEJOHOCHOTO MPOTrPaMMHOIO
obecrieueHusl.

[Ipu ucnonb3zoBanuu cetu MHTEpHET, MOJIB30BATENb MOXET 3aliTH Ha
(GUITMHTOBBIE CAWTHI U HUYETO HE TOJ03pPEBas BBECTH CBOM JUYHBIC JaHHEIC.
QOUIIMHTOBBIE CANTHI BHEIIHE MOX0XXU HA OPUTHMHAIbHBIE, HO MPU BBOJAE JlaH-
HBIX, OHM OTIPABJISIOT JIMYHbBIC JaHHBIC 3JOYMBIIUICHHUKY, KOTOPBIH MOXET
BOCIIOJIb30BaThC HEBHUMATEIIBHOCTBIO TOJIB30BATENIEH U HCIOJIB30BaTh UX B
CBOMX LENAX. B Takux ciayyasix peKOMEHIyeTCsl BHUMATEIbHO BBOJUTH aJpeEC
caiiTa B aJpecCHYIO CTPOKY, a IIPH BO3MOKHOCTU MPOBEPATH CEPTUPHUKAT caiiTa
(B Opay3epax y aJpeCHOM CTPOKH CJI€BAa UKOHKA) U MOJIb30BATHCS 3AITUIIIEHHBIM
croco0oM oOMeHa JaHHBIX ¢ caiiToM https.

J11st 6€301MacHOCTH MPU MOKITFOUYEHUH KOMITBIOTEPA K JIOKAIBHOM CETH, MEXK-
1y ceTbto MIHTEpHET U JIOKaJIbHOW CEThIO, TOJKEH ObITh CETEBOM AKpaH, a MpH UC-
nonb3oBanuu Wi-Fi, Touka gocTyma qomKHa ObITh 3amu@poBaHa i KIMETh TapOJb.

[Ipu uCHOSBL30BaHUM TMOJHOTO KOMIUIEKCA 3alllMThl M aBTOMATHU3AIUU
IPOLECCOB OOHOBJICHUS, IOJbH30BATENI0 KOMIIBIOTEpA OCTAETCS JIUIIL ObITh
BHUMATEIBHBIM U OCTOPOYKHBIM.

[IpaBoBas oxpana uHGOpMaIIMH, B TOM YHCIIE OXpaHA UHTEIICKTYaIbHBIX
mpaB, TpaB COOCTBEHHOCTHU PACIPOCTPAHSETCS HA BCE BUJBI MPOTPAMM IS
KOMITBIOTEPA, KOTOPbIE MOTYT OBITh BBIPAKEHBI Ha JIFOOOM SI3bIKE U B JHO0OM
dbopme, BKITFOYAsT HCXOAHBIA TEKCT Ha S3bIKE MPOTPAaMMHUPOBAHUS U MAITMHHBINA
KOJI, U PErJIaAMEHTUPYETCS 3aKOHAMH.

[IpaBoBasi oxpaHa mporpamm M JTaHHBIX OcyllecTBisiercs: cornacHo dDexe-
pasibHOrO 3aKkoHa PD ot 27 uronsg 2006 r. Ne 149-03 «O6 undopmaru, nadop-
MAaITMOHHBIX TEXHOJIOTHAX M O 3amuTe nHpopmarum» (B pen. ot 28 nexadbps 2013
r. Ne 398-®3), denepansroro 3akona ot 27 uronst 2006 r. N 152-03 "O mepco-
HaBHBIX JaHHBIX", DenepanpHoro 3akoHa ot 6 ampens 2011 r. N 63-®3 "O6
AIIEKTPOHHOW MOJMUCH". 3aKOHBI MPU3BAHbI OMPENICIUTh ITPABOBbIE OCHOBBI PETY-
JMPOBAHUS OTHOIIEHUH, CBSI3aHHBIX C UCIOJIb30BaHUEM HH(OPMAIUH, IEPCOHAIIb-
HBIX JIaHHBIX, YJICKTPOHHOM MOJIIMMCH, KaK YK€ CIIOKHBIIMXCS HA TIPAKTUKE, TaK U
BO3MOJKHBIX B OYy/TyIIIEM.
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YK 004:31
HNPOI'PAMMUPOBAHUE KAK CPEJICTBO ®OPMHUPOBAHUA
KJIOYEBBIX KOMIIETEHIIUM IIKOJIbHUKOB
B. B. EpmakoBa
yuutenb napopmaruku u UKT
MBOY «Cpenuss obmeoopazoBaTenbpHas mkosia Ne 19» r. benoso

Bces xu3HB yenoBeka MepuoIUYEcKH CTaBUT MEPE] HUM OCTPHIE U HEOT-
JIO’KHBIE MPOOJEMBI U 3aJa4i, MHOT/Ia IPEKHUX 3HAHUN OKa3bIBAETCS HEIOCTa-
To4uHO. Becenennas 6eckoHeyHa, U OeckoHeueH mpoliecc e€ no3Hanus. [Ipouecc
U UCKYCCTBO CO3JaHHUSl KOMIIBIOTEPHBIX MPOTPaMM C MOMOILIBIO SI3bIKOB IPO-
IrPaMMHUPOBAHUSA — 3TO NPOTPAaMMHUPOBAHUE, COYETAOIIEee B CeOE 3JIEMEHTHI
HAyKH U UCKYCCTBa, MH)KEHEPUM U MAaTeMaTUKU. B coBpeMeHHOM HH(popMaIu-
OHHOM OOIIIECTBE NOCTOSSHHO BHEJPSIIOTCSI HOBbIE MH()OPMALIMOHHBIE TEXHOJIO-
I'MH, PACHIMPSETCS CIEKTP SI3bIKOB IporpammupoBanusd. OOmectBy XXI Beka
HE00X0AUMBI TpaMOTHBIE | T-crienuaaucTs.

W3 ombiTa cBOEil pabOTHl yuuTeneM HHPOPMATHUKUA COBPEMEHHOW MpO-
(GUIBHON LIKOJIBI XOYETCS OTMETUTD, YTO JJISl YCHEIHOTO (POPMHUPOBAHUS KITIO-
YEBbIX KOMIIETEHUHU HEOOXOAMMO IIKOJIbHUKAM HE TOJIBKO CHENaTh MPABUIb-
HBII BBIOOp MpOodHIIA IPU HATUYMKU TEXHUYECKON OCHAIIEHHOCTH IIKOJIbI, HO U
UMETh CTOMKOE KEJaHWE K OCBOCHHIO MPO(UiIbHON mporpaMmsl. [Tporpammer
npoQHIBHOrO HMKIA 00JaAal0T 3HAYMMbIM Pa3BUBAIOIIMM MOTEHIIMAIOM, CIO-
coOCTBYIOT (hOPMHUPOBAHUIO IIEJIOCTHOM KApTUHBI MUpPA, Pa3BUTHIO OOIIEy4eO-
HBIX, UHTEJUIEKTYaJIbHbIX U MPO(PECCUOHATLHBIX HABBIKOB 00YYaOIIUXCS.

N3yueHne Tembl «ANTOpUTMH3ALUS W IPOrPaMMHUPOBAHUE» 3aHUMAET
KJIFOYEBOE MECTO B IIKOJIbHONW MH(OpPMATHKE U SBISETCS HanboJiee CIOKHBIM
JUIS IUKOJIBHUKOB. KakuM 00pa3oM J1aTh KIIOUEBbIE MOHATHS MPOrpaMMHUpPOBa-
HUS, W3YYUTh HUX M II0Ka3aTh Ha IPUMEpax peaju3alMi0 aJrOPUTMUYECKHX
KOHCTPYKUUU (JJMHEWHOIO, pa3BETBIEHHOIO, IUKINYECKOTO, BCIIOMOIraTeIbHO-
ro ajJropuTMoB), TpaUKu W MaccuBa B Cpelle MPOrpaMMHUpPOBAHUsS, BOBJIEYD
HIKOJIbHUKOB B mporpammupoBanue? Ha Mol B3risi, akTUBU3HPOBATH MO3HA-
BaTEJbHYIO JEATEIbHOCTh IIKOJIBHUKOB B 00JACTH MIPOrpaMMHUPOBAHMS HEOOX O-
JTIUMO 4epe3 MPOCKTHYIO JAESITENbHOCTb.

[IpoekT ucciienoBaTenbCKUil — COBOKYITHOCTb ONPEAEICHHBIX NECUCTBUM,
ujes i CO3JaHusl PealibHbIX 00BEKTOB, 3TO TO, YTO 3aJyMbIBAETCS, TIAHUPY-
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ercst U peanusyercs. [Ipy 3TOM aKTHBH3UPYETCS MBIIUICHUE, MPOOYKIACTCs
MBICITb, CO3JIAIOTCSL YCIOBUS NIl (POPMUPOBAHUS Pa3yMHBIX 0000meHuit. B pe-
3yJlbTaTe pa3padOTKU W pealn3alfi MPOEKTa TOSBISACTCS HOBBIH MPOIYKT,
HanpuMep, MporpaMma, KOTopasi IpeCTaBiIsieT co00i peaan30BaHHYIO UICIO U
3aKOHYCHHOE MCCIICJIOBAHME T10 TAHHOW TeMe. ITO 03HAYAET, YTO O0yUaIOITHIACS
IpOoaHAIM3UPOBAT U 00001IMIT HHPOPMAIIHIO, PACCMOTPEN MHOXKECTBO PEIICHHIA
POOJIEMBI, CaMOCTOSATEIHLHO C(HOpPMYyIHUpPOBaNT PE3yJIbTATHl HCCICIOBAHUS H
MIPEACTABIIT UX ITyOIUIHO.

[IpuoOpeTenue ompiTa TPOSKTHOU JEATEILHOCTH, CO3/IaHUS TPOCKTOB, X
penakTupoBaHus, 0OPMIICHUS, COXPAHEHHUS B Cpee MPOTrPaMMHUPOBAHMS; T10-
CTPOEHUS W WCCIEAOBAHMS KOMIBIOTEPHBIX MOJIENICH, peann3alui U TpeIcTaB-
JICHHSI KOJUICKTUBHBIX HH(POPMAITMOHHBIX MPOSKTOB IMOJIC3HBI /ISl IIKOJHLHUKOB
U BocTpeOOBaHBI Ha phIHKE Tpyda. COBpeMEHHOE OOIIECTBO HAXOIUTCS B IO-
CTOSIHHOM Pa3BUTHHU, U TOT HAXOJMUT CBOE JOCTOWHOE MECTO B MOCTOSHHO Me-
HSIOIIEMCSI MUPE, KTO HEMPEPHIBHO M3MEHSIETCSI caM, COBEPIICHCTBYs ce0s Kak
JUYHOCTD, KaK MpodeccuoHal.

[Tpu m3yueHnu pasnena MporpaMMHUPOBAHUS IIKOJIBHUKU TOMYYarOT IMPe-
CTaBJICHUE O Cpeiax MPOrpaMMHUPOBAHHUS B COBPEMEHHOM OOIIIECTBE, X Mpodeccu-
OHAILHOM HCIOJIB30BAaHUH, OCO3HAIOT WX TPAKTHUECKYIO 3HAYUMOCTh. OIHOBpE-
MEHHO TIPOMCXOIUT HaYasIo MPOQPEeCCHOHATBHOTO CaMOOTIPEEIICHHS, 03HAKOMIICHHE
C MHpOM Tpodecchii, CBI3aHHBIX ¢ MH(OPMAIMOHHBIMA U KOMMYHHUKAITHOHHBIMHU
TEXHOJIOTUSMH, PA3BUTHE CAMOCTOSITEITBHOCTH W JIMYHOW OTBETCTBEHHOCTH 332 CBOM
MOCTYIIKA B WH(POPMAITMOHHON JEATCIIHOCTH, CTAHOBJICHWE TIPEACTABICHUNA O
HPaBCTBEHHBIX HOPMaX, COIMAILHON CITPABETMBOCTH U CBOOOIC.

OcBoeHre U cucTeMaTU3alMs 3HAHUW 00YyYalolUXCsl CpelnHe 0011e00-
pa30BaTENbHOM IIIKOJIBI, OBJIAJICHUE YMEHUSMH, NMPUOOPETEHHE ONbITA B WH-
(GhopMalIMOHHOM Cpejie OCYIIECTBIISETCS MOCPEACTBOM YUeOHOM paboueit mpo-
rpaMMbl 110 HH(POpPMATHKE, 3JEKTUBHBIX KYypPCOB, AaKTHBHOTO BOBJICUCHUS
[IKOJIbHUKOB B OJUMIIMATHOE U  KOHKYPCHOE  JBIJKEHHE, HAy4YHO-
HCCJIEIOBATENLCKYI0 U MPOCKTHYIO JNESITENBHOCTh A (DOPMUPOBAHMS KIHOUE-
BBIX 00pa30BaTEIbHBIX KOMIETEHIIUN 00yJaroIuXcsl.

B pamkax ropojckoii MHHOBAIIMOHHOM Tiomanku « CoBpeMeHHble 00pa-
30BaTeNIbHBIC TEXHOJIOTHUU KaK CPEICTBO (hOPMHUPOBAHMS KIFOUYEBBIX KOMIICTCH-
IIUH 00yUaIOINUXCsD» MHOIO OBLIM CO37aHbl M allpOOUPOBAHBI METOUUECKHE Pe-
KOMEHJalluu M0 MpOorpaMMHUpOBaHuI0 U HUGPOBON 00pa3oBaTeNbHBIA pecypc,
COMPOBOXKIAMOIINIA JTaHHBIE peKOMEHIanuu. B mporecce paboThl ¢ 3TUMHU pe-
cypcaMu y oOydJaronuxcsi Obutd c(hOPMHUPOBAHBI KITIOUYEBBIC MOHITHS MPOTPaM-
MUpOBaHUs U 0a30BbIE KOMIETEHIIMM TIO0 JTaHHOMY Hampasienuio. [{udposoii
oOpazoBarenbHbIN pecypc «I[IporpammupoBaHue» U peKOMEHIAIMN CO3/IaHbI C
[[EJbI0 METOJUYECKOW TOMOIM B Y4EOHOM Tpoliecce MpH TMPOBEACHUHM BHE-
YPOYHBIX 3aHATHUH WIM YPOKOB WH(OPMATHUKH TIO0 TeME «AJTOPUTMHU3AIUS H
IPOrPaMMHUPOBAHKEY, a TAKXKE JUIsl CAMOCTOSATEILHOTO U3YYCHHS JAaHHOTO pas-
nena nHPOPMATUKHU B CTApIIUX Kiaccax oOIieo0pa3oBaTeIbHON CpeHen KO-
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Jbl. B yyeOHOM mporecce MIKOJIbl PY N3YYEHUH JaHHOTO pasjiesia UCIOoJIb30Ba-
JIMCh COBPEMEHHBIE IIEJarOTHYECKNUE TEXHOJIOTUN U METOIUKU: METOJI IIPOEKTOB,
TEXHOJIOTHsI MPOOJIEMHOIO JUAJora, TEXHOJIOTHsS OpraHU3alluy UCCIIE0BaTENb-
CKOM J1eATeIbHOCTH, 30pOBbecOEpErarole TEXHOJIOTUU. Pe3ynbTraTel aHKeTH-
pOBaHMsI TOKA3bIBAIOT, YTO BHIOPAHHBIE TEXHOJIOTUU U METOJUKH SIBIISAIOTCA (-
(EeKTUBHBIMH, TaK KakK MOBBICWJICS YpOBEHb Y4eOHO-TIO3HABATEIHLHOM KOMIIE-
TEHTHOCTH y Bcex oOyuaromuxcs. /o 85 % y4eHHKOB CaMOCTOSITENIBHO BBIJIE-
JSIIOT UHQPOPMAIINIO, HEOOXOIUMYIO MPHU PEIICHUH TOCTABIEHHOW 3a7auu; Tpo-
BOJSAT HAOJIOJCHHE, SKCIIEPUMEHTHI, aHKETUPOBAHUE M MPEICTABISIIOT Pe3yJib-
TaThl B BUJIE TaOJIHIIBI, IUArPaMMBbI, CXeMBbI, Tpaduka, IpOeKTa, MPOTrPaMMBbl, UTO
YKa3bIBA€T Ha BBICOKUI M ONTHUMAJbHBIM YpOBEHb MH(GOPMAIMOHHON KOMIIE-
TeHTHOCTU. Heo0XoaumMo OTMETUTHh pa3BUTHE KOMMYHUKATUBHOM KOMIIETEHT-
HOCTU Y 75 % oOyuaromuxcs rpynmnsl yueHukoB 10-11-x knaccos.
[IporpaMMupoOBaHH€ — MPOLECC CIOKHBINA, HO YIUBUTEIBHO YBJIEKATEIb-
HBI, KOTOPBII SBISETCS CPEACTBOM (POPMUPOBAHUS y4EOHO-II03HABATEIbHBIX,
UH(GOPMALIMOHHBIX, KOMMYHUKATUBHBIX KOMIETEHIIMN IIKOJIBHUKOB.
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YK 517.946
3AJIAYA KOIIU JJIsI CUCTEM YPABHEHUM JIIMIITUYECKOT'O
THUIIA IEPBOI'O MOPSIIKA B HEOTPAHUYEHHOM OBJIACTH
J.A. Kypaesn
@unuan Kapum, TYUT

B pabote paccmotpena 3agaya Komwm asis cuctem ypaBHEHUN JUTUIITHY €-
CKOTO THIIa MEPBOTO MOPSIIKA C MOCTOSHHBIMUA KO3 dUIIMEHTaMU (paKTOpHU3ye-
MBIM orepaTopoM ['eapMrosiblia B m — MEpHON HeorpaHM4YeHHOM oOnacTtu. Pac-
cMaTpuBaeMas 3aJlaya OTHOCUTCS K HEKOPPEKTHBIM 3a/iayaM, T.€. OHa HEYCTOM-
YyiBa. Y CJIOBHAas YCTOMUMBOCTH 3a/a4uu cienyet u3 paborsl A.H. Tuxonona [7],
€CJIM CY3UTh KJIACC BO3MOKHBIX PEIICHUHN JO KOMIIAKTAa.

Jlns cnenuanbHbIX oOJlacTel 3ajava MPOJOJDKEHHMS OTpaHWYEHHBIX aHa-
JUTUYECKUX (PYHKIMM B Ccllydae, KOT/Ia JIaHHbIC 3a/Ial0TCSl TOYHO Ha YacTH rpa-
HUIlbl, 0610 paccmoTpena T. Kapnemanom [2]. MccnenoBanus T. Kapnemana
obmn ponospkensl .M. Tony3unsim 1 B.W. Kpsinossim [6]. B pabdote [5] mo-
CTPOCHO MHOTOMEpHBIM aHajor dopmynsl Kapimemana s aHaIMTHYECKUX
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GbyHKIIUH MHOTHX TIepeMeHHbIX. VMcnonbs3oBanue kinaccuueckoi popmyisl ['pu-
Ha JUIsl TOCTPOCHUS PETYIIPU30BAHHOTO penieHus 3anaun Komm st ypaBHeHUs
Jlannaca ObLO TIpeUIokeHo akagemMukoM M.M. JlaBpeHTheBbIM [3], B €ro u3-
BecTHOM MoHorpaduu. Mcnons3ys uaen M.M. JlaBpentbena [3], III. Apmyxa-
MEJIOBBIM OBLIO MOCTPOEHO B SIBHOM BHUJIE PETYJIAPU30BAHHOE PEIICHHE 3a7auu
Kommm nis ypaBuenus Jlammaca [4]. B pabdote [1] nokasana uaTerpaispHas Qop-
MyJia JUIsl CUCTEM YPAaBHEHUH JUIMIITUYECKOTO TUIIA MIEPBOTO MOPSAAKA, C TIOCTO-
SSHHBIMH KO3 PUITMEHTaMH B OTPaHUYCHHOM 00J1acTH.

IToctpoennem matpuubl Kapiemana 1uis JUIMOTAYECKUX CUCTEM 3aHUMA-
mucs: L. Apmyxamenos, H.H. Tapxanos, O.1. Maxmynos, 11.3. Hué3o0B u apy-
rue. Cucrema, paccmaTpuBaemasi B JaHHOUM pabote, Obuta BBegena H.H. Tapxa-
HOBBIM. J1J1sl 3TOM CUCTEMBI UM OBLIIM M3yY€Hbl KOPPEKTHBIEC TPAaHUYHbBIC 3a]]a4H
¥ HaliJIeH aHajor uHTerpanbHoi (opmyinbl Komm B orpannuenHoii obnactu. Bo
MHOTMX KOPPEKTHBIX 3aJadax Uil CUCTEM YPAaBHEHHUM JSJUIMINTUYECKOTO THIA
NEPBOro MOPSAKA C MOCTOSSHHBIMU KO3 UIieHTaMu (aKTOpU3yEMbIM OIepa-
TopoM ['enbMrosbiia, HEIOCTYITHO BBIUMCICHHE 3HAUEHHE BEKTOP-(PyHKLIMU Ha
Bcell rpanune. [loaTtoMy, 3a1a4a BOCCTAHOBIICHUS, PELIEHUS CUCTEM ypaBHEHUN
SIUTMITUYECKOTO THUIA HEPBOr0 MOPSJIKA C MOCTOSHHBIMU KO3(h(ULIUEHTAMH
(dakTopuzyeMbIM oreparopoM I'enbMrosbiia, sIBISETCS OAHOM U3 aKTyalbHbBIX
3a/1a4y Teopuu AuQdhepeHIranbHbIX YpaBHEHU.

IIycte R™(M>3) m-—MepHOE BEHIECTBEHHOE €BKJIMJOBO MPOCTPAHCTBO,

x=(x,.x,)eR™, y=0y . y,) €R™, ¥ =(x,...,x, ) €R™, V' =0 Vy) € R
G c R™ — HeorpaHMueHHAs OJHOCBsA3HAs 00JIACTh C KYCOYHO-TJIAIKOM TpaHuIeh
oG (6G -mpocTHpaeTcs 10 0ECKOHEYHOCTH), T.€. 0G =S UT.
X" = (x,,..., X, )" — TPAHCIIOHUPOBAHHBIN BEKTOP X,
a=ly'=x|r=ly-x, s=a®, w=ivu’ +a’ +y,, u=0, wy=ia+y,,
T
d i,i,...,i , U(X) = (U, (X),U,(X),....U,(x))", u®=(1,..,.1) eR",
0%, OX,  OX
E(z) —auaronanbHas MaTpula, z =(z,z,,...,z,) € R".

&:

m

ITycte D(x"), (NxNn)—MaTpuIia ¢ 3JEMEHTAMH, COCTOSAIIMMHU M3 MHOXKECTBA

JUHENHBIX (QYHKUUNA C MOCTOSSHHBIMHU KO3((PUIIMEHTaMU KOMIUIEKCHOM MIIOCKO-
CTH, ISl KOTOPBIX BBIIOJIHAETCS YCIOBHE:

D*(x")D(x") = E((X" + 2)u’), (¥)
rae D*(x") —2pMUTOBO comnpsbkeHHas Marpuia D(X'), A —BelecTBEHHOE YUCIIO.
Paccmotpum B obnactu G cuctemy nudpepeHnnanbHbIX ypaBHEHUH

D[ 0 ju (X)=0, (1)

ox
0
rne D 5 |~ MaTpHIa nudepeHnanbHBIX ONIEPATOPOB MEPBOTO MOPSIIKA.

O6o03Haunm yepe3 H(G)-kmacc BekTop-GyHKIMA B o0mactu G, HEmpe-

poiBHEIe Ha G=GUAG 1 ymoBnerBopsroutyio cucremy (1).
Ecnu U(y) e H(G), To BepHa cienyroiias HHTerpajibHas GpopMyna Tura
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Komm
U(x) = jM(y, x)U(y)ds,, xeG,

oG
3)
rac
m-2

el A )% yo
M(y,x)=| E 4[ ) H®. (Au)u® D(ayj D("), [8]

4nr 2

3necy t=(t,...,t,)— BHEIIHSSA €IWHUYHAS HOpPMajb, NMPOBEJICHHAS B TOYKE VY,

m-2

IOBEPXHOCTH 4G , i(ﬁj HE, (Au) - pyHIaMEHTAIBHOE PEIEHHE yPABHEHUS

2

[enpMrosbia B npocrpanctse R™ (m>3), HY, (Au) — hynkuus XaHKess epBoro
2

pona —TO MOPSJIKA.

O6o3HaunmM, yepe3 K(w), w=¢&+in—Lenyr0 (QyHKIUIO, NPUHUMAIOUIYIO
BEIICCTBEHHBIC 3HAYCHUS IIPU BEUICCTBEHHOM W ( &,77 — ICHCTBUTEIILHBIC YHCIIA)
U YJIOBJIETBOPSIONIYIO YCIOBUSAM:

K(&) =0, suP\f;pKP(w)\ =M(&, p) <o, —o<E<oo, p=0,1,...,m, m>3, (4)
n=

OyHKIHIO D(Yy,X) IPU Y # X OMPEICTUM CIETYIOIUM PABEHCTBOM:

ot 7 K(W) cos AU
D(y,X) =— kl_[l mdu,m=2k+l,k21,
C,=(-D*2" 2k+1(k ~)Y(m-2)7w,,,
(5)
B ¢opmyne (5) BeiOupas
1
K(W)_(W—x +3h)™? Hplow), 6)
1
K(Xp) =-———Fexp(ox,), 0<x, <h, h==,
(Xn) = @™ Xp (0X., ), p
IIOJIy4YUM
e % exp (ow) cos AU
) =— Im
0= @ | e )W )

®opmyna (3) BepHa, €CIIM BMECTE %(ﬁj i H(” ,(AU) TmocTaBMM (yHK-
2
IO

m-2
i A
@, (y, X):_Z(Hj H“)z(ﬂU)+g (y,%), (8)
rae g, (y,X) —peryispHoe peleHue ypaBHeHI/IsI I'enpMronea.

Torna popmyna (3) uMeeT clieTyromui BUI
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U(x) = jNa(y,x)U(y)dsy, X € G, (9)
rie )

N, (¥,%) =[E((Dg(y,x)uo)D*(iDD(tT)_
oy
[TycTh, rpanuia obmactu G COCTOUT M3 TUIEPIJIOCKOCTH Y, =0 U riaj-
KOM MOBEPXHOCTU S, MPOCTUPAIONICHCS 10 OECKOHEUHOCTH U JIeXKalel B clioe

o<y, <h h=2%, p>o0.
Yo,

bynem npenmnonarate, 4To S 3a7aHO YPABHEHUEM
Yo =¥ (¥), ¥ €R%,
rae w(y') — yaA0oBJIETBOPSET YCIOBUIO

oy (y)

<M <o, y'eR?, j=Lm-1.

j
O06o03HaUNM
H,(G) ={U(y):U(y) e H(G), U(y) <exlolexp o
IlocTranoBka 3agaun. ITycte U(y)eH, (G) 1

U(y), = f(y), yes, (11)
3nech, f(y)—3amaHHas HeMpepbIBHAS BEKTOP-(PYHKIIMS HA S .
Tpebyercst BoccTaHOBUTH BeKTOp-(QyHKIMIO U(y) B ob6iactu G, UCXOs
n3 e€ 3HaueHun f(y) Ha S.
CnopasemyiBa ciienyronas
Teopema. Ilyctb U(y)e H _(G) YIOBJICTBOPSCT HEPABEHCTBY

)l y >, yeG}, (10)

yl

U(y)<1 yeT, (12)
ITonoxum
Ua(x):INg(y,x)U(y)dsy, X eG, (13)
Torna S
‘U(X)—UG(X)‘SCP(X)ae_”"”, o>1 xeG, (14)

3nech misa yno0cTBa, PyHKIIMH, 3aBUCSIINE OT X U o, 0003HAYUM Uepes
C,(x). [Iprdem B pa3inmyHbIX HEPABEHCTBAX OHU PA3JIMYHbIE.

CaencrBue. [IpenenbHoe paBeHCTBO
limU_(x)=U(x),

MMeeT MECTO PaBHOMEPHO Ha Ka)J/J0M KOMITakTe 13 obnactu G.
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PEHIMANIBHBIX YpaBHEHHUH 1-TO Mopsiika B YaCTHBIX MPOU3BOJHBIX U HEKOTOPBIX €ro MpHU-
noxeHusx // Hekotopsle BOIIPOCkl MHOTOMEPHOTO KOMIUIEKCHOT0 aHanu3a. MHetutyT du-
3uku AH CCCP, Kpacnosipck, 1980 r. — C. 147-160.
Carleman T. Les fonctions quasi analytiques, Paris. Gautier-Villars et Cie. 1926.
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YJIK 004
EJEKTPOHHU KHUT'U - ITPEAUMCTBA U HEAJOCTATHBIHA
E. 3npaBkoBa
BenukoTspHOBCKM YHUBEpCUTET ,,CB.cB. Kupun u Meroauit”

BBBE/IEHUE

[Tpe3 1945 roauHa 3a MHPBU BT CE€ CIOMEHaBa 3a YCTPOWMCTBA, KOUTO
JaBaT BB3MOXKHOCT Jla C€ ChXpaHsBaT, 00pabdOTBaT M IpeaaBaT ChOOIICHMS,
3allUCH ¥ KHUATH. B caM0TO Hayano mbpBUTE MPOEKTH HA TaKWBa YCTPOWCTBA ca
MHOT'0 TOJIEMH 110 00eM U OCTaBaT caMO Ha XapTusl.

1968 rommna ce cmsATa 3a HA4YAJIO B PA3BUTHETO HA EJIEKTPOHHOTO
U3JATEJICKO JIeNI0, ToraBa c€  IojlaraT OCHOBUTE Ha XHIIEPTEKCTa, KaTo
BIIOCJICICTBUE TOW CTaBa OCHOBEH (OpMAaT 3a ChXpPAHEHUE HA EJICKTPOHHU
tekctoBe B MuTtepHer. [lo cpmoro Bpeme Anan Keit pa3paborBa MmpoekT 3a
NOPTATUBEH, HHTEPAKTUBEH KOMIIOTHP, KOUTO M3ITBIHIBA POJISITa HA KHUTA. 3a
ChXKaJIeHHUE, JI0 MbPBaTa ThPrOBCKA pealin3alis Ha Ta3H HJes He CE € CTUTHAJIO.
N3munaBat ome 20 roguHu , 3a J1a € OCHIIECTBU HIEATa My U Ja CE MOSBSBU
IBPBUAT B cBeTa “TopraThBeH 1udpoB acucteHT” — PDA.[1]

N3JIOKEHUE

Enexkrponnure xuurm (e-books) ca  kommroThpHHM (aiisioBEe,KOUTO
Morar J1a ObJaT YeTeHH OT NIEPCOHAIHU WIH MPEHOCUMH KOMITIOTPH, KAKTO U OT
CIICMAIIHO KOHCTPYHUPAHU YCTPOWCTBA 3a 4YETEHE, NMEPCOHAIHH KOMITIOTHPHU
TIOMOIIHUIIM, TIPH HAKOW (OPMATH MOTAT Ja CE OTIeUaTBAT OTACIHHN CTPAHMIIH,
OT/IEJIHY TJIaBU U a03aliu.

E-books ca cb3manenu mo npuMep Ha MEYaTHUTE CH aHAJIO3U - KHHUTH, HO
ca W YHHUKAJIHHU, 3al0TO MOTaT Ja CBABPKAT ayJuo, BHIEO U BCSIKAKBU
xurepBpb3ku. Te morat na Obaat cBansau (downloaded) or MatepHer wim na
ce MoJydaBaT 4ype3 eJCKTPOHHATa Molla KaTo MpHUKadeHH (aiijioBe, WIH Jla ce
3aKyIST OT KHIDKAQPHUIMTE Ha MSCTO WIIH TIO €JIEKTPOHEH ITBT.

EnexTpoHHUTE KHHWTU W3MOJ3BAT  Pas3iIMuHU CPEIACTBA M IPOTPAMHU:
CKaHMpaHe Ha TeuaTHaTa KHHra, cieaBa oopadorka ¢ OCR (Optical character
recognition) mMporpaMy M 3alKCBaHE HAa TOJYYCHHUTE PE3YITATH B ITOAXOISII
dbopmar; upe3 mnpenucBaHe Tekcra Ha kuurara (¢ HTML penakrop) B
yeocTpanunute Ha IHTepHET.

46



[Tpu m3rpaknane Ha enektponHu kauru ¢ HTML penakTop kuurata OuBa
npech3iaZieHa JI0CIOBHO, HO TOBAa C€ OTHACS CaMO 3a HEHHOTO ChIbp)KaHUE, a
dbopmara, mpudTOBETE U MOAPEKAAHETO, KOETO € OWIO B OPUTHHAIHATA KHUTA
HE CE 3alasBar B IbPBOHAYAIHUS CH BapuaHT. [Ipu Ta3u cutyarus ce ToBopH 3a
CJIICKTPOHHA BEPCHS HA J]a/ICHA TIeYaTHA KHUTA.

[IpeMrHAaBaHETO KbM €JICKTPOHHW KHHUTH MMa ITOJIOKHTEIHA CTpaHa, Thid
KaTo HaMalisgBa pPa3XOJUTE 3a M3rPAKIAHE HAa HOBH KHUTOXPAHWIHINA U
CBEHTYaJIeH TPAHCIIOPT, HaMaJiiBa U BB3MOXKHOCTTa OT  “(PU3WYECKOTO WM
u3xabsBane”. E-books maBar cBoOoma Ha aBTOpHTE, TUCATEIUTE M U3ATCITUTE U
Ch3/1aBaT YCJOBHsSI 3a MO-JECEH MAapKETUHT W paslpocTpaHeHue. YoBEeKbT Ha
HOBOTO BpEME 3aloyBa BCE MOBEYC Ja HaBIM3a B TEXHOJOTHUTE, a MO TO3M
HA4YMH OTIaja HE0OXOTUMOCTTAa OT XapTHUEHHUSAT HOCUTEN W TeYaTaHeTO Ha
KHUTH.[2, 4]

Ilpeoumcmea u nedocmamvyu HA e1eKMPOHHUME KHUZU
IpexuMcTBa HA €JIEKTPOHHUTE KHUTH [3]

o JlaBaT BB3MOXKHOCT 3a O€3IUIaTE€H JOCTBII O MPOU3BEICHUS OT LS
CBAT,KOETO CIECTSIBA MHOTO CPEICTBA HA AKTUBHO YETAIIUTE XOPa.

o 3aKynyBaHETO Ha €JEKTPOHHA KHHUIAa WM 4YacTh OT Hed CTaBa
MHOTO JIECHO U ObpP30,KaTO TOBA CIECTSIBA BPEME.

o bpp3uHa 1pu 10cTaBKa € HECHbMHEHA.

o Kuaurure morar ga ce akTryaiausupaT W cBaAT oT MHTEpHET 1o
BCSKO BPEME Ha JIEHOHOIIUETO.

o MHOro eJlIeKTpOHHU KHUTH JIHEC C€ MPOAAaBaT ¢ OOHYCH KbM TiX,
KOETO HE € Bb3MOXKHO IIPU ME€YaTHUTE KHUTH.

o 3aemMaT MO-MaJIKO MACTO — HSMA HYXJA OT OTAEIHO IOMEILECHHE
wiu 6ubamoTeka.

o besnuaTHUTE BEPCUM Ha €JIEKTPOHHUTE KHUTH Ca JIECHO JOCTBIIHA
OT BCSIKAa TOYKA Ha CBETA.

o JlecHO PEHOCHMHU — OTPOMHO KOJMYECTBO MH(pOpPMALIMS MOXE Aa

ObJle MPEHECEeHO Ha JHUCK, C JIanTon, ¢uail MaMmMeT WIW JIPYro YCTPOMCTBO,
MpEAHA3HAYECHO 32 ChXPAHEHUE HA JaHHU .

L EJ'IGKTpOHHI/ITC KHHUTH MOraT Oa CC€ CbXpaHABAT IIO-JICCHO M HMMaArT
IHO-ABJBI 2)KUBOT OT IICYAaTHHUTC HOCUTCIIN.
L4 EHGKTpOHHI/ITe KHUI'M MOrar aa UMar JIMHKOBC KbM APYIM KHHUI'H

HWJIM MECTa BBB BHUPTyaJlHATa MPCiKa. MHoOro KHHTH ca CBBbpP3aHN U C JApPpYyTH
OIINHH — IMPUJIOKCHN PCYHUIN, aHOTALIUH, OTOEJISI3BaHUSA H IIp.

o EnexTpoHHHUTE KHUTH ca B ChCTOSIHUE Jla TIpe/siaraT Hail-HoBaTa |
Hal-akTyasHaTa HH(pOpMaIIus.

o CrhIlecTByBaT MHOTOOPOWHU KPUTEPHH, IO KOHUTO MOXE Ja Cce
THhpPCHU OTIpesiesieHa ayma, ad3all, Me U JPYTH.

o HHTepakTUBHHM — MOTAT J]a ChABPKAT ayAH0, BUJICO U MYITUMEIHSI.

o Hsima pa3xoau mo makeTupaHeTo W MPEBO3BAHETO HA €ICKTPOHHUTE
KHHTH.

o EneKTpoHHNUTE KHUTH MTPUTESKABAT M OIIIHS 3a pa3leyaTBaHe.
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o [lepconamm3anmsi — MOke Ja ce u30upa rojeMuHa Ha OyKBUTE,
mpudTa U OCBETsIBaHE Ha (oHa.

o [TpuTerkaBaT BB3MOKHOCT 3a JIECHO MyOJIMKyBaHE Ha COOCTBEHU
MPOU3BEACHUS.

o OTCchCTBA OCHOBHOTO Pa3XOJHO MEpPO MpU TMEYaTHUTE KHUTH —
XapTHUATA.

o EnexTpoHHUTE W3/1aHUs ca HA MO-A0CTHIIHU IIEHU OT XapTUECHUTE.

o Crnomarat 3a oOmna3BaHETO Ha OKOJIHATa cpela, Thid Karo 3a

n3pabOTBAHETO UM HE CE M3IOJI3BA XapPTHS MM XUMUYCCKU MaTCPHAIIH.
Henocrarbuu [3]:

o [Tpo6sieMBT ¢ aBTOPCKUTE MpaBa U TAXHOTO OTJABAaHE BCE OILE HE €
pELLIEH HAITBJIHO,ChIIECTBYBAT MHOTO HAPYIICHUS.

o Hsikon KHUTH UMAT HYXZ1a OT CHeUaleH copTyep.

o [Ipu moBeveTo OHNANH MOKYIIKM HA €JIEKTPOHHU KHHUTH CE€ N3UCKBAT

KpSCANTHN KapTHh,a HC BCCKH TI'pAXIAHUH IIPHUTCKAaBa TaKWBA, KOCTO IIPpaBU
3aKyITYBaAHCTO HEAOCTBHIIHO 3a BCUYKHU ITOTCHIMAJIHN KYITyBa4H.

o MHOro-4ecTo YuTaTeauTe NPeAnoYnuTar J1a pa3neyaTar eJIeKTpOHHA
KHHTa WM YacT OT Hesl, aKO € MO-AbJra OT TPU CTpaHUIU'

° Enun ot HaM-rojieMHUTE HEAOCTAThIM €,9¢ YCTCHETO OHJaliH ¢
BPE/THO 32 3PEHUETO, B CPABHEHHE C UETCHETO Ha MeYaTHA KHUTA.

o He mokem ja omakoBalll OHJIAWH €JIEKTPOHHA KHHUTa M Ja s
MOAApPHIIL.

o Bce ollle MHOTO KHUTH HSIMAT €JIEKTPOHEH BapHUAHT.

o [IpoOnemMbT ¢ THpaxka: KHUTATa ce TUpaXupa 0e3 JOMBIHUTEIHU
CPE/ICTBA, HO HE CE 3HA€ OT KOT0 M KOJKO II'bTU € TUpaKUpaHa.

o 3agbii0oyaBaHe Ha T.Hap. ,,KpyU3a Ha JUTEpaTypara’, CBbp3aHa C
Pa3BUTHUETO HA TEXHOJIOTUHUTE.

o JluricBa yAOBOJICTBUETO OT JIONHKpPA 10 KOPHIATa; OT MUpU3MaTa Ha

YUCTO HOBAa KHHUTA WJIM aHTHKA, JOKOCHaja C€ JO JIECETKHU pPbhIle, KOMTO ca
OCTaBWJIA OT CBOSITA MBJIPOCT, MUCIT 1 YyBCTBA; MOATHBAHETO Ha OHOBA JIUCTYC
B KHMTATa, KbJICTO € HaM-JIr00MMaTa TH 4acT, MJIM OTOesI3BaHe Ha a03all, KOUTO
TH € HEOOXOJIHM.
Enekmponnume xknuzu ¢ bvacapus

Enextponnnute KHUTH ca (aKT U B CKOPO BPEME IIE U3MECTAT KHUKHUTE
TeJla Ha XapTUEeH HOCUTEN, HO Taka CTOM BBIPOCHT Ha 3anaj. bearapus e noope
pa3BUTa JbpKaBa B TEXHOJOTMYHO OTHOIIEHWE W B cdepara Ha
WH(POPMAITMOHHUTE M KOMITFOTHPHUTE TEXHOJIOTHH, HO peaulla IMPOYy4YBaHUS
MOKa3BaT, Y€ C€ HapekJa Ha IMOCIETHO MSCTO B KjacalusTa 3a €JEeKTPOHHU
kaurd. Ila3apbT B cTpaHara m XopaTra B bbiarapus Bce olme NpearnoyrTa
nebeauTe U TSKKW KHUTH Ha XapTHEH HOCUTEN, ThH KaTO YETECHETO IPH TIX €

Lor M3Ja/IcHaTa B OHJIAHH BepCHUs Ipe3 Mecell FoJin MuHanara roquaa kaura Riding the Bullet Ha CtusbH Kunr
ot Simon & Schuster, cnopexn ouenku Ha LA Times ca 3axynenu nosede ot 500 000 exzemmsipa upe3 Ama-
zon.com u Barnes & Noble. Cnopen Book Repor Network o6aue camo 1% oT mpurexaBamiure KHUTaTa
JEHCTBHUTEITHO ca s poueini. M3marenst Simon & Schuster otpuya maHHUTe W OMOBECTSBA, Y€ OT MAPKETHHTOBA
rJiefiHa TOYKa KHUrata iMa HeOuBall ycrex.
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MHOT'O TIO-JICCHO U HE Bpeau Ha 3peHuero. IIpe3 mocimenHute roauHu ce
3a0eisi3Ba 3HAUUTEIICH UHTEPEC KbM MOKYIKUTE HA €IEKTPOHHU U3JIaHUs], HO 3a
ChXaJICHUE BHEJIPSBAHETO MM CTaBa MHOTO OaBHO.

AKTyaJIeH € BBIIPOCHT Jaji €JICKTPOHHUTE KHUTH III€ U3MECTAT B OBJICIIEC
KHUTUTE Ha XapTUEH HOCUTEN?!

Pa3bupa ce, chlllecTBYBaT 10CTa NPUBBPKEHUIIM HA HOBUTE TEXHOJIOTHH,
KOUTO Ca Ha MHEHHME, Y€ EJIEKTPOHHATa KHUTa € OBJCHIETO U IIEe HU3MECTH
TpaAuIIMOHHUS BapuaHT Ha KHurata. Ho mMa W cepuo3HW 3alIMTHUIM Ha
oOpaTHaTa CTpaHa,4e MevyaTHaTa KHUra HUKora HsaMa Ja ObJie 3aMeCcTeHa.

Enun oT Haii-romeMuTe mpoOseMH € BBIPOCHT C aBTOPCKUTE IMpaBa U
MAPATCTBOTO HA aBTOPCKM KHUTH. B bbiarapus uma MHOro mUpaTCKU CaMTOBE,
KOUTO TI0 HE3aKOHEH MbT MYOJMKYBaT €JICKTPOHHU KHUTH OE3IJIaTHO M TOBa
CTaBa BCE MO-YECTO,HO 3a ChKaJICHUE HAMA HaKa3aTEJIHU ITOCIICICTBHS.

3AKJIIOYEHUE

EnekTpoHHUTE KHUTY HABJIM3aT BCE MOBEYE B HAIIETO €xeHeBue. Kakto
BCEKH HOBOM3JIA3BJ IPOAYKT Ha Ia3zapa T€ HMAT CBOMTE IOJIOKUTEITHU U
OoTpUllaTeIHU cTpaHu. lMmar cBouTe ¢eHoBe W MNPOTUBHHUIM. [ 0IsIMOTO
KOJIMYeCTBO HHGpOpMaIdsg, KOeTO MoraT Ja cbhbOepaT eJIeKTPOHHHUTE KHUTH,
KOMIAKTHHUAT UM pa3Mep M JOCTHITHATA IICHA, JIECHATa MPEHOCUMOCT, TH IIpaBU
MpEANOYUTaHU 3a MOTPEOUTENNTE, KOETO BIIMSIE U HA MazapHaTa UKOHOMUKA. bu
Oowno go0pe 3a Hampea eNEeKTPOHHUTE KHUTH Ja HaBJs3aT OCBEH B €XKETHEBUTO
Ha XopaTa, B OMOJMOTEKUTE U B APYTH KYJITYpHO-0Opa30BaTEIIHM UHCTUTYLUH.
ToBa Ou OuIO TOJISIMO YJIOOCTBO 3a IOCETAIIHUTE U MOTCHIMAIHUTE YUTATENH,
e yJIeCHUM M HalIpaBU Mo-e(peKTHUBHA TsAXHATa paboTa W 1€ AOBEIE N0 IOo-
OBP30 U KaYECTBEHO OOCITYKBAHE.

21 Bek € Beka Ha OBP30pa3BUBAIIUTE CE€ TEXHOJOTHUH, EJICKTPOHHUTE
KHUTH Ca CPEICTBO 3a IMO-0ObP30 M IO-JIECHO JOCTUTaHE J0 ThbpCEHaTa
nHpopManus, cmecTsBaT BpeMe Ha moTpeOurenure. Bb3MoxHOCTTA da ce
M3TI0JI3BaT Ha BCSAKO €HO MSCTO T'M MPaBH MPUBJICKATEIIHU 32 U3IOJI3BaHEe, TOBA
IIBK € MPEJINOCTaBKa 3a MO-TOJIMOTO M YECTOTO UM ThPCEHE Ha Ia3apa.

HM3TouHMLIM:
1. TEPTOBA, A. u np. Ucropus Ha kHurara : Kaurarta B Mcropusra. — Codus : YU “Cs.
Kmument Oxpuacku”
2. TOJOPOB,T. K. Enextponnu kuuru. — Benuko TepHoBo:Acrapra,2003. — 163 c.
3. Enexrponna kuura <http://elektronen-podpis.com/elektronna-kniga-vapros-3.html>
4. Enextponna kuura < http://bg.wikipedia.org/wiki/>

VJIK 004 : 34
CPABHUTEJIEH AHAJIN3 HA YEB CAUTOBETE HA PAMOHEH
CbJA IIVIEBEH U PAVMMOHEH CbJ BEJIUKO TBbPHOBO
M. A. KoHCTAHTHHOBA
BenukoTspHOBCKM yHUBEpCUTET ,,CB.cB. Kupun u Metoauit”
Hayuen ppkoBoauren: gou. a-p Mapuana Iletposa

B noknama ca anamusupanu caitoBete Ha Pailionen cba IlieBen
(rs.pleven.bg) u Paiionen cba Benuko TwpHOBO (Virs.org). AHAIuM3bT Ha JBaTa
caiiTa e mpaBeH Ha ciequauTe opay3npu: Google Chrome u Internet Explorer 11.
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http://elektronen-podpis.com/elektronna-kniga-vapros-3.html
http://bg.wikipedia.org/wiki/

W nBara caiita (rs.pleven.bg u vtrs.org) umart npuBeTiuB Buj. BritodyeHa
¢ HeoOxomumara wuHGOpMarMs 3a TakbB TUN calT (uHpOpMmarusa 3a
HOpMaTHBHATa ype0a, CIIpaBKH 3a JieJia U 3aCeAaHus U T.H.).

HNurtepdeiichT 1 Ha 1BaTa caiiTa € MOTPEOUTEIICKH OPUEHTUPAH, HO CAaUThT
Ha PC Bemuko TbpHOBO mpaBu mo-go0po BoedariieHue. Toi mpeapasmnosiara
MOCETUTENIUTE Ja C€ BbpPHAT OTHOBO Ha Hero. [IpaBu 100po BheuatieHHe U
n00aBEeHOTO TOJie 32 ThpCEHE Ha caiTta Ha PailoneH cpa Benuko TbvpHOBO,
KOETO YJIECHSIBA MOTPEOUTENTUTE MPU TOCTUTaHE Ha ONPEJIETIEH pecypc B HETO.

3a pa3nuka OoT Hero, cauThT Ha PaiioHeH cbn [lneBeH He pasmosara c
TaKOBa MOJIE.

W Ha nBarta caiita jauricBa nmomouHa HHPOpMaIs OTHOCHO yroTpedaTa 1M.
Jluncara Ha TEPMUHOJIOTMYEH PEYHUK HA TAKBB POJ CAWTOBE € MHOIO TOJISIM
HEJO0CTaThK MPEBU] TEMATa, KOSITO 3acaraT U JiBata cailTa (IOpuAudecKu TEPMUHU
u 1p.). Ha caiira na Paitonen cva Benuko TwhpHOBO nma cekiusi ,,B momomn Ha
rpakaaHuTe”, KOeTo € MHOTO JI0OpO pelIeHue.

Haguzayus na caiima

[Ton TepmuHa "HaBuranus'" ce pazdupa cucreMmara OT MEHIOTa U BPbB3KH,
KOMTO CITy’KaT 3a JBM)KCHUE Ha TIOCETUTESI B TajieH calT.[5]

Brnuzaiiku B HIKOM caliTOBE, MHOTO YE€CTO C€ HaThKBame Ha ""CBOeoOpa3Hu
dbopMu Ha HaBurauug' - Ty U3CKadalld "OT HULIOTO" MEHIOTAa, Ty JICHTH C
BPB3KM TaM, KbJETO CHBCEM HE I'M OYaKBall, Ty "XyJ0KeCcTBEHO odopmeHH"
JYMUYKH, KOUTO HU Hall-MaJIkO HE HANlOMHSAT, Y€ B CBUIHOCT Ca €JIEMEHTHU OT
MeHIo. [5]

I'nobanna nasueayuss — M Ha JiBata caiita uMa rioOanHa HaBurauusa. Ha
BCSIKAa CTpaHMIlAa UMa BPB3KU KbM BCUUKH OCTaHAJIH.

Jlokanna nasueayuss — iMa U3rpaJieHu JOKaJIHU BPB3KHU U B JIBaTa CaiTa.

Ha caita na Paitonen cpa — IlnmeBeH TakuBa ce BIDKIAT B CEKIIUMUTE
“CnpaBku 3a CBbPLIEHH JeJIa*, KbJCTO JIeJlaTa ca MOMECTEHU MO MECEUH U
roguuu. [lo To3u HaUMH MOTPEOUTENAT, 3HACHKH CBOSTA JaTa, MHOTO TO-JIECHO
e JTOCTUTHE 10 HeoOxoaumara uHpopManus. JJocta mo-TpynHo 6u 6miio, ako
Ta3u uHpopMalus Oelie NOMECTeHa Ha €JHA CTPAHMIIA.

JloxannaTta HaBuranus Ha caiita Ha PaiioHeH cba Benrnko ThpHOBO ChIIO
e Ha MHOro noopo HuBO. B cexuus “IloctaHoBeHH CbAeOHH aKTOBe” ¢
nomMecTeHa uHdopmalus 3a aenarta 1mo roJuHu U Meceld. ToBa yJIecHsIBa MHOTO
NOTpeOuUTENs] B HAMUPAHETO HA HY)KHATa UH(POpMaLuL.

W na naBara cairta € u3IoJi3BaHa OCHOBHO TEKCTOBA HaBUTALIUS.

OcHoBeH HegocTaThK Ha caiita Ha PaiioHen cbn [lmeBeH e numcara Ha
IIOJIE 33 ThPCEHE.

W nBata caitta He pasmnosaraT ¢ KapTa Ha caiTa, KOETO € HEJOCTaThK.

Hapuramusra nHa caiita Ha PC Bemuko TepHOBO € Ha 110-100p0 HUBO.

Ocnoenu cogpmyepnu cpeocmaea

3a U3rpakJIaHeTO M Ha JBara caiita € uznonsBana PHP miardgopma. To3u
€3MK Ce CUMTa 3a CTAaOWJICH U JIECEH 3a pa3paboTBaHe.

Cpeocmea 3a ynpaenenue Ha cvpevpa

Web-cbpBap u 3a fBara caiita — Apache
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Cpeocmea 3a unmezpayusn

ITo TO3M MoKa3aren U 1BaTa caiiTa HE ca Ha MHOTO J00PO HUBO.

Humepdpeiic Kom 6bHUWHU NPUTIOHCEHUA

W nBata caiita paznonaraTt ¢ UHTep(deiic KbM BHHIIHU NPUIIOKEHHUS.

Caiit Ha PationeH cw I1neBen — cexnus ,,KoHTakTn”

Caiit Ha Paiionen cba Bennko ThpHOBO — ceKIU ,,32 KOHTAKTH”

Humepdgeiic na 6vHuiHU NPUIOHCEHUA KbM COPmYyepHUs naKem

W nBara caiita pa3nonaraT ¢ MHTEpQeEc HAa BHHIIHU NPUIOKECHHUS KbM
co(TyepHUs MaKeT.

Caiir na Paiionen cpa IlneBen - ceknus ,,OT4eTHH A0KJIaAH”

Caiitr na Paitonen cbag Bemuko TwpHOBO — cexuus ,,Ordyer 3a
neiHocTTa”

Bw3moosrcnocm 3a evHuien xocm

N nBata caitta ca Ha BBTPEIICH XOCT.

Caiit Ha Paitonen cwa [TneBen - host124-73.superhosting.bg

Caiit Ha PC Benuko TepHOBO - host-195-191-148-81.superhosting.bg

Bv3mooicnocm 3a mpanzaxyuu 6 u3ebHpadomHuo epeme

Hsama Bb3MOKHOCT 3a 10JJOOHU TpaH3aKIUH.

Hueo na 3awguma

W na nBata caiita He € HEOOXOUMO Jla C€ BbBEXkAa MOTPEOUTEIICKO UME U
naposia 3a uaeHTudukanus Ha notpedurens. Ho npensun Tuna Ha calTOBETE,
TOBa HE € HEOOXOIUMO.

Chosicnocm npu uncmanayus u eKCna0amayus

W npu nBarta caiita He ce HaOmoAaBar NMpoOJieMH MPU WHCTANALUS U
eKCIUIoaTaIusl.

Hanuuue na FAQ, pecucmpayua na nocemumenume, 00pamua 6pv3Ka,
dopymu...

FAQ ca poxkymMeHTH, KOWTO CBIBpKAT YECTO 3aJaBaHH BBIIPOCH H
CbOTBETHUTE UM OTTOBOpPU. TakumBa NOKYMEHTH C€ NpPaBAT C L€ PEAOBHUTE
yuTaTeNM Ha myonukanuuTe B Usenet rpynuTe Ui JUCKYCHOHHUTE CITUCHITHN Ja
HE C€ HaJjiara Jia 4yeTar BCe €/IHU U ChIIM BBIPOCH U TEXHUTE OTTOBOPU MECEI]
nojup mecerr [6].

FAQ yecTo urpast BaxkHa poJsl MPU YCIYTUTE MO MOIAPHKKA, KbAECTO
€HU W ChIIU BBIIPOCH C€ 3a7aBaT OT HIKOJIKO rpynu mnorpedurenu. [loBedyeto
NOTPEOMTE M 3a/1aBaT €HU U CHIIH BHIIPOCH.[6]

FAQ nokymMeHTa ce CbCTOM OT BBIIPOCH M TEXHUTE OTTOBOPH, KOUTO Onxa
OwIM WHTEpPECHH Ha ToBedyeTo mnorpedbutenu. [lpu romemure caiitoBe €
HEeoOXoauMo ch3faBaHeTo Ha FAQ crTpaHuila 3a BCsika OHJIAiH yCiyra WA
poAyKT.[6]

W nBara caiita He pasmojaraT CbC CeKIus ,,YecTo 3agaBaHu BBHIPOCH
(FAQ), HO mpuTeXaBaT CEKIUSA 3a KOHTAKTH C MOCOYEHH B TAX JIBKHOCTHH
auna v renedoHu.

CaitTbT Ha paiioHeH cb Bemuko THpHOBO mpenocTaBsi Bb3MOKHOCT Ha
NOTPEOUTETUTE Ja U3NpamaT ChoOIIeHus (CeKIus ,3a KOHTAKTH).

Ha caiita na Paitonen cpa [iieBeH mncBa TakaBa Bb3MOKHOCT.
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W na nBata caiita HsiMa u3rpajaeHu GopyMu, HO MPEABUI TEMaTUKATA UM,
CMATaM, Y€ TO3H €JIEMEHT HE € HEOOXOIUM.

Yemumocm Ha mekcma u zpagpuxume

3a wum3rpaxiaaHeTo Ha caiita Ha Palionen cba Benuko TwpHOBO €
W3M0JI3BaH cTaHaapTeH 3a web mpudt — Arial. Toit € ocoOeHO peAnoYnTaH 3a
ynotpeba B Murepner. Ha caiita nHa Paiionen cba IlneBeH ca u3mon3BaHU
ocHoBHO: Courier u Calibri. I Ha nBarta caiita ce 3abensi3Ba ymoTpebaTta Ha
mpudta MS Sans Serif. Ha caiita Ha Paiionen cba [IneBeH Toil € u3nona3BaH B
cekius ,I'paduk Ha 3acegaHusiTa mMpe3 TeKylNIMsA Mecell”, a Ha caiiTa Ha
Paiionen cbpa Benuko TepHOBO — cexuus ,,Kanennap — Hacpouenu aesa”.

Ha caifToBeTe ca n3noy3BaHu n300pakeHus ¢ pasmmpenue .gif, .jpg, .png.
N300paxkenus ¢ pasliupeHue .png ca 0coOCHO MPeAnoYnuTaHu 3a CalToBE.

Jlokanuzayus u nepconanuzayus

JlokanuzamusAra ce u3pa3siBa BbB Bb3MOXHOCTTA 34 JOCUTAHE 10 YYX AU
nazapu. ToBa ce OChIIECTBABA MOCPEACTBOM PETUCTPALIMS HA CaliTa B pa3JIMuHU
THPCAYKH U UPE3 MPEBOJI HA CaiiTa HA PA3JIUYHU €3UIIU.

Ha caiita na Paiionen cba Benuko ThpHOBO MMa MHTErpupaH Oposiy Ha
IIOCETUTENUTE, HO Ha caiTa Ha PalioHeH c¢ba [llieBeH TakbB JuUIICBa.

Bpeme 3a omzoeop

ITo To3m moka3aren U ABaTa calTa ca Ha OTJIMYHO HHUBO. e ce 3apexaar
3a | cekynna. M nBata caiita ca onenenu ¢ PageRank 4.

Bpemero 3a 3apexnaHe Ha CTpaHMIIA OT €IMH yeO CalT ce Hapuya CKO-
poct Ha 3apexxaane. Hackopo ot Google odpurmanto o0siBuxa, 4e CKOPOCTTa Ha
3apek/aHe Ha CTpaHunuTe me Biuse BbpXy SEO omrmmmzamnusrta, ¢ apyru
JTyMH KOJIKOTO TTO-OBP30 € 3apeaaT CTpaHHUIIUTEe Ha eIWH CalT, ToiakoBa SEO
ONTUMM3AIMATA T € M0-100pa U CHbOTBETHO MO-TOJIAM IPOIICHT 3a 100pa Kia-
cauus B I'yrei. Camute uHaekcupaiy 00TOBE Ha ThPCENIUTE MAIIUHU /Tasiiu/
MMaT 3aJ1aJICHO BpeMe 3a KOETO TpsiOBa Ja MHAEKCUpAT eAaHa cTpaHuiua. M ako
pe3 TOBa BpeMe camaTa CTpaHWIla He ObJe M34YeTeHa, Mopaju HeWHaTta Tpo-
MaBOCT, TA I1e ObJe MpecKoYeHa U ChbOTBETHO HeuHJekcupaHna. OTTyK cienBa
BOKHMS U3BOJ] Y€ CKOPOCTTA Ha caifTa TpsiOBa /1a c€ ONTUMH3MPA MAKCUMAITHO U
TOBA Jia € BOJEII MPUOPUTET MPU Ch3AaBAHE HA CAUTORBE.

3akl04eHne M NPEeNnoOPbKU:

Karo msuto caiteT Ha Paiionen cwvn Bemuko TwpHOBO € Ha 10-100po
HuBOo. OCHOBEH HEeOOCTAaTHK Ha caiita Ha PanonHeHn cwpxa IlneBeH e numcara HaA
T0JIE 32 ThPCEHE, KOETO 3aTPyAHIBA MOTPEOUTEINTE B HAMUPAHETO HA KEJIaHaTa
uHdopmarus. Jlumncea u Oposid Ha MOCEIICHUSITA.

N na nBara calita uMa U3rpaicHu JIMHKOBE KbM JIPYTH CAUTOBE ChC CXOJ-
Ha TeMaTHKa.

[IpenoppruntenHo € BKiIroUBaHeToO Ha KapTa Ha caura.

N3Toununm:

1. Petrova M. UccnenoBanue web-caiiToB paiiloHHBIX CyaoB boirapum Ha COOTBETCTBHE
HOPMaTUBHBIM TpeOoBaHusaM, VI MexayHapoaHas HayuyHas KoHpepeHuus "VHHOBaMK B
TexHonorusx u obpazosanuu", Ky3s['TY, r. benoso, 17-18.05.2013, 1.2., ISBN 978-5-
89070-919-6, ISBN 978-954-524-913-6, cTp.218-222
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YK 025.4
JIMUHI' BUCTHUYECKASA MUKPO®OPMATHASA PASMETKA
MLII. KonneBoii
BPI'Y umenu A.C. Ilymikuna

B ncnonb30BaHUM BBIMUCIATENBHBIX METOAOB ISl JIMHIBUCTUYECKOIO aHa-
JIM3a BJIEKTPOHHOTO TeKCTa A((HEKTUBHBIM MHCTPYMEHTOM SIBJISIETCSA SI3bIK Pa3MeT-
KU - HA0OP MHCTPYKIMH (YIPABIISIOUMX AECKPUITOPOB, TETOB), TPEIHA3HAYEHHBIX
Ui (POPMHUPOBAHMS B TOKYMEHTAX ONPECICHHON CTPYKTYPhI U ONPECIICHUS OT-
HOILICHUH MEXIY 3JIEMEHTaMH 3TOM CTPYKTYpbl. MeTapa3MeTKy MOKHO YCIIOBHO
MOJIPA3/JI/IUTh HA BHEIIHIOK, CTPYKTYPHYIO U TEXHUYECKYIO pa3MeTKu. BHemHss
pa3MeTKa COJIEPIKUT CBEJICHUs] 00 aBTOpPE U CBEJICHUSI O TEKCTE (aBTOp, Ha3BaHUE,
roJl U MECTO U3/IaHus, XKaHp U TeMaTuka). CTpyKTypHas pa3MeTKa MapKUpyeT ria-
BbI, a03allbl, MPEUIOKEHUS U CIIOBOGOPMBI. TeXxHUUYEeCKasi pa3MeTKa OTMEYAeT KO-
JTMPOBKY, JaThl 0OpaOOTKH, UCIIOJHUTENIEH U UCTOYHHUK 3JIEKTPOHHOM Bepcuu. Me-
Tapa3MeTka 3()PEeKTHUBHA B UCCIIEIOBAHUN YCIIOBHM CYIIIECTBOBAHUS SI3bIKA, BBISIB-
JIeHUs] B HEM B3aUMOCBSI3€A WU JJISl M3YUYEHHS OTIEIbHBIX MOJMHOXKECTB S3bIKA.
Crangaprom nnsi cemantuueckoro omucanus ctan XML (Extensible Markup
Language), mpuBHOCSIIUH B 3JIEKTPOHHYIO HH()OPMAIIMOHHYIO CPEy METa/IaHHBbIE,
OIMCHIBAOIIINE CTPYKTYPY, CBOMCTBA M CEMAHTUKY MH(POPMAIIMOHHBIX PECYPCOB.

Ocoboe 3HayeHue AJiS aBTOMATHYECKOrO0 aHajlu3a TEKCTa UMEET CcoO-
CTBEHHO JIMHTBUCTHYECKAs pa3MeTKa, KOTOpas 3aKJII04YaeTcsl B MPUIKHCHIBAHUU
TEeKCTaM (WX KOMIIOHEHTaM) CHEIHATbHBIX METOK, 00ECIICUNBAIOIINX BO3MOXK-
HOCTh aBTOMATUYECKU UJICHTU(DUIIMPOBATH TEKCTHI TIO PA3IMYHBIM [TapaMeTpam,
OCYILECTBIISITh UX CUHTAKCUYECKUI U CEMAHTUUECKUN aHAJIU3BI.

TpaguumoHHBIA MOAXOMA K JMHTBUCTHYECKON Pa3METKE PEaM3yeTcs B pam-
kax mpoekra TEI (Text Encoding Initiative) [1] u cranmapra XCES (Corpus
Encoding Standard for XML) [2]. IIpeumyiiectBamu pasmetku B ctanpapte TEI
SIBJISTEOTCS €€ MOJIHOTA, OCHOBAHHAS HA TILATEJILHO pa3padOTaHHOW TEOPUH CTPYKTY-
pBI TEKCTa U JOKYMEHTA, JIETKOCTh MEPCOHAITM3AIMN U aJalTallid K KOHKPETHOMY
Marepuaty 3a CYeT MOJIYJIbHOM OpraHM3aIllik U MEXaHu3Ma crenupuKaimy, He3a-
BHCUMOCTB OT KOHKPETHOH IJIaTGOPMBbI WIIM IPOTPAMMHOTO MPOIyKTa [3].

Bwmecre ¢ Tem u3osiTounocts TEI 17151 peieHus: mpakTHYecKux 3aiad co-
3/1aeT CYIIECTBEHHBIC TPYIHOCTH /IS pa3pabOTKH MPOTPAMMHBIX CPEJICTB 00pa-
00TKH, aHAIM3a U MMyOJIMKAIIUU TEKCTOB, Pa3MEUEHHBIX B 3TOM cTaHaapte. [y-
00KYyI0 (PUITOJIOTMYECKYIO pa3METKy, YUYUTHIBAIOIIYI0 PA3HOUTCHUS U BapUAHTHI
HWHTEpIpeTanuy (parMeHTOB TEKCTa HA Pa3HBIX YPOBHSIX HUEPAPXUU SI3BIKOBBIX
CTPYKTYp, OYEHb TPYJHO COBMECTUTH C UCIIOJIb30BAHUEM MHCTPYMEHTOB aBTO-
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MAaTUYECKON JIMHIBUCTUYECKOM pa3MeTKu (TOKEHHW3allWH, JIeMMATH3alu1, MOP-
domornyeckoit kateropuzanud 4 T.1.). TEl, KoHuenTyambHO pa3zpaboTaHHAs
eme B 80-x romax 20 Beka, HACTOJBKO K€ TPyJAHA B PEaJbHOM IMPAKTUYECKOM
MPUMEHEHUH, KaK ¥ MCIOJb3yEeMbIN €10 JUIsl CTaHAapTU3aIlui 00pabOTKH dJIeK-
TPOHHBIX UCTOUYHUKOB SGML, ot koToporo npouzouuin HTML nu XML.

JIpyrol moaxoJ K OPraHM3alMM CTPYKTYPHO-CEMAHTHYECKOW DPA3METKH,
npeioxeHHbiid B 2004 roxy Y. TaHTeKOM, OCHOBaH Ha MPAKTHYECKOM OIIBITE pa-
00Te C ceTeBOi MEKTPOHHOM Cpeioi U NpeJiaraeT peulTh MpoOiIeMy BHEIPEHUS
HOBBIX 3JIEMEHTOB B A3bIK TMIIEPTEKCTOBOM Pa3METKH Ha OCHOBE MUKPO(POPMATOB.
B 2011 rogy cozmatenu KpynmHEMIIMX MOMCKOBBIX CUCTEM OOBEINHWINACH B IPOEK-
Te Schema.org [4] — uHMIIMAaTHBE MO pa3pabOTKE €TUHOM CXEMbI JJIi CeMaHTUYe-
CKOM pa3MeTKu Ha OCHOBE 3(h(DEKTUBHOM CTPYKTYpU3ALIMU MTOCTABISIEMBIX HHGOP-
MAaIIMOHHBIX PECYpPCOB M MX CEMAaHTUYECKOH pazmeTku Mukpodopmaramu. Mera-
JTaHHBIE Ha pecypcax, UCMONB3YIOIIKE Mpearaemble Schema.org cxemsl, Tpe-
CTaBJISIIOT COOOHM CEMAHTHUYECKYIO pa3METKy, NMpEeIHa3HAYEHHYIO Ui TOMCKOBBIX
POOOTOB, 1 MOTYT OBITh HETIOCPEICTBEHHO MPOAHATM3UPOBAHBI UMH C LIETIbIO U3~
BJIEYEHHSI 1 00paOOTKU MH(POPMALIMU O COJEPKUMOM BEO-PECYPCOB.

B kauecTBe ocHOBHOrO (hopmara pa3MEeTKH BeO-CTpAHULIBI METaJaHHBIMU
Schema.org npearatorcst microdata (MUKpOJaHHBIE) — TETH U aTPUOYTHI IS
pa3MEeTKU CTPYKTYPUPOBAHHOM MH(OpPMALMK HA BEO-CTPaHULIAX.

Mukpodopmatsl — 310 cymHocTd noBepx HTML, ¢ moMouipio KOTOpbIx
MO>KHO OIHUCHIBATh Jt00y0 nHpopManuio Ha Web-crpanunax. Cnenudukanus
MUKpPO(QOpPMATOB MpPEICTABISAET COOOM c€IOco0 pa3METKH COACpNKaHUS IS
ONpEJENCHHUS TAKUX CHEHUATbHBIX THIOB MH(MOpPMaLKH, KaK OT3bIBbI, HH(OP-
Manus o0 4yesjaoBeke, Meponpustuu. CTanaapT npeacTaBisieT codoir Habop Kiac-
COB, OIIMCBIBAIOIIMX BCEBO3MOXHBIE CYIIIHOCTU M MX CBOMCTBA. Celuac UX yxe
HECKOJIBKO COTEH [5].

Hanbonee 060011eHHBIN TUIT CyITHOCTA — 3TO Thing (HEYTO), y KOTOPOTO
€CTh CBOMCTBA: name (Ha3BaHue), description (ormucanue), url (ccbuika) u image.
YacTHble THIIBI UMEIOT 00IIHMe CBOWCTBAa ¢ Oosiee yHUBEpcanbHbIMH. Kakmbrit
THUI MH(OPMALIMU ONKCHIBAET OMPEAEIICHHBIN TUM 3JIeMeHTa (CyOBEeKT, COOBITHE,
ot3biB. Hampumep, yenoBek MMeeT Takue CBOMCTBA, KAK MMS, MECTO >KUTEIb-
CTBa, MECTO paboThl, 3aHMMaemasl JOKHOCTh M T.a. Crannmapt schema.org
peycMaTpUBaeT BO3MOXKHOCTh JOOABISATh CBOMCTBA M JIOUYEPHHUE THIbBI IS
MMEIOIINXCS TUIIOB CYIIHOCTE!. B Hacrosiiee BpeMsi MOMCKOBBIE CUCTEMBI MO/
JIePKUBAIOT MUKPO(POPMATHYIO Pa3METKy BEO-CTpaHUIl B pe3yibTaTax MOUCKa
JroAen, coobITuil, 0030pOB, TOBApOB, KYJIMHAPHBIX PELIENITOB U MHOXKECTBA JIPY-
TUX OHTOJIOTHM.

Pa3meTka mukpodopmaramu He TpeOyeT CO3JaHMs OTAEIbHBIX DKCIOPT-
HBIX (aitioB u mpoucxonut HenocpeactBeHHo B HTML-kone crpanur obopa-
YUBAaHWEM OIMCAHUS ONPENEJIEHHOTO THIA B KOHTEHHEP M YKa3aHHUEM CXEMBI
Pa3METKHU OT/AEJIbHBIX CBOMCTB C MOMOIIbIO ClIeHUaIbHbIX aTpuOyToB. Kox Muk-
podopMaToB MPOCT ISl HANTMCAHUS B JIIOOOM TEKCTOBOM penakTope. PazmeTky
Schema.org MOXHO MCTIOJIB30BaTh Ha BEO-CTpaHUIAX Ha JIF0OOM si3bike. M3Bie-
YeHHE JAHHBIX TMOHUCKOBBIMH POOOTaMU M3 MHUKPO(POPMATHOW pa3sMETKU OCY-
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LIECTBISIETCS OJHOBPEMEHHO C MPOBOJUMOM MM HWHJIAEKCaUWen cauta. Mukpo-
dbopmatsel paccuntanbl Ha padoty ¢ HTML, mosToMy UX CHHTaKCHYECKUH aHa-
au3, B omnune ot XML-mapcunra, paccuntan Ha padory ¢ HTML, nns xoto-
poro He 00s3aTEIBHO JOKYMEHT JOJKEH ObITh KOPPEKTHO chHOpMHpPOBAH (H0-
MyCKAeTCs OTCYTCTBHUE 3aKPHIBAIOIINUX TETOB U T.I1.).

O} dekTHBHOCTh HOBOM MOWCKOBON TEXHOJIOTHH B aBTOMAaTHYECKOM aHa-
JU3€ TEKCTOBBIX pecypcoB MHTepHETa Ha OCHOBE UX CTPYKTYPHO-
CEMAHTUYECKON pa3MEeTKH U €€ OBICTPO pacTyliasi MOMYJSPHOCTh MOXET U
JOJDKHA OBITh HWCIIOJIB30BaHA I COOCTBEHHO JIMHTBHUCTHYECKOW pPa3METKH
AJIEKTPOHHBIX JJOKYMEHTOB. JTO BO3MOXKHO OJjlarojaps ToMy, 4To MUKpodopma-
Thl — MOJTHOCTBIO OTKPBITHIA (hopmat. [laHHbIE, pa3MEUEHHBIE 110 CTAHJAPTY Ce-
MaHTUYECKON pa3MeTku schema.org, cTaHOBATCS OOIIETOCTYNHBIMA U MOTYT
OBITh U3BJICUYCHBI U UCIIOIL30BaHbI JIIOOBIMU CEPBUCAMH.

Muxkpodopmarsl TPUMEHSIIUCh UCKIIOUUTENBHO Ui 3KCTPATMHTBUCTUYE-
CKOM pa3MeTKH, /11 0003HAYCHHS HESI3BIKOBBIX CBEJICHUH O JaHHBIX. [Ipemiaraercs
Ha OCHOBE MHUKpPO(OPMATOB OIPEECIUTh HOBYIO OHTOJIOTUUECKYIO CYHTHOCTH JJIS
OIMMCaHUs1 COOCTBEHHO JIMHIBUCTUUECKOW COCTABIISIFOIIEH AIEKTPOHHOIO TEKCTA.

Takum wmukpodopmaroM Moxer ObITh 00BsBIeH XLD (XHTML
Linguistic Data) — mukpodopMmaT 11 TOMETKH JTUHTBUCTHYCCKUX METaaHHBIX.
XLD MOXHO HCHOJIB30BaTh KaK Ha JUHIBUCTHYECKUX MHTEpHET-pecypcax, Tak
U IS pa3METKU JIF0OOTro TeKCTOBOTO KoHTeHTa/ HeoOxoaumo coolumuTh Opay-
3epaM U MOMCKOBHKaM 4YTO CTpaHuiia nojajaepxuBaer XLD. Jlns atoro B Tere
<head> BeG-cTpaHuibl Ha0 00AaBUTH aTpuOyYT profile:

<head profile="http://gmpg.org/xld/17">

JUtst KaXI0M TMIEPCCHhUIKM Ha CTPAaHMIIE HYXKHO 100aBUTH aTpuOyT rel.
[Tpumep:

<a href="http://brsu.by" rel="text thesis">...</a>

3HaueHuid aTpuOyTa rel MoXeT ObITh HECKOJIBKO, B TAKOM CIIy4ae OHHM I1e-
PEUYHUCIISIOTCS Yepe3 MpoOel.

Jlanee moykeH OBITh MPUBENICH CIIMCOK JIOMYCTUMBIX KaTeropuil aTpuodyTa
rel ¢ ykazanneM ux 3HavyeHHid. Takue KaTeropuv MOTYT BKJIIOYATh JIMHTBUCTH-
YEeCKyI0 MH(GOPMAIMIO O TEKCTE U €ro 3JEMEHTax ¢ JI000H KeraeMoi MOJIHO-
tou. Hampumep, OHM MOTYyT coaep:KaTb METAJaHHBIE PA3JIMYHBIX YPOBHEW:
Mopdosoruueckoro (BoiaeraeHue ahPUKCOB, CIOKHBIX CIOB U T.I1.); MOPQOJIIO-
ro-CUHTaKCUUYECKOTO (BBIJCICHUE OCHOB, OIpECICHUE YacTH peud U NpHU3Ha-
KOB T'PaMMAaTHYECKHX KaTErOpHil); CHHTAKCHYECKOTO (CMHTaKCUYECKHUE CBSI3H,
THUIIBI U YJIEHBI MPEIJIOKEHUN | T.11.); CEMAHTUYECKOTO (CHATHE CEMaHTUYECKOMN
OMOHUMMH, pa3pelieHrue aHagopbl U KopehepeHTHOCTH, (PUKCHUPOBAHUE HH-
dhopMallMOHHON CTPYKTYPHI U T.I1.); JUCKYPCUBHOTO (PEIUIMKU, KOMMYHUKATH B-
HBIC aKThl W T.M.) U JIEeMMAaTU3aIuio (yKa3aHue s Kaxaou cIoBOGOPMBI U3
TEeKCTa €€ MCXOAHOU (hopMmbl) [6], obecreurBas MPOCTYIO, U3SIIHYI0O U OYCHBb
TMOKYIO TMHTBUCTUYECKYIO METapa3MeTKy.

Cnmcok Jureparypsbl:
1. Text Encoding Initiative [DnexTponHBIi pecypc]. — Pexxum noctyna: http://www.tei-C.0rg
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Hara nocryna: 15.03.2014.

2. Corpus Encoding Standard for XML [Onextponssiii pecypc]. — Pexum moctyma:
http://xml.coverpages.org/xces.html [lata noctyma: 15.03.2014.

3. M.IIL. Konuesoii, Konnesas, M. KomnbioTepusiii cemantuyeckuii anamm3z XML-
peanmzanuu runeprekcra / M.I1. Konneso#, I'.M. Konnesas // ['umepTekcT kak 0ObeKT
JUHTBUCTUYECKOTO MCCIIEOBAHMsS : MaTepHaibl Beepoccuiickoit HayuHO-TIPAaKTUYECKOM
koHpepennuu, 15 mapra 2010 r., Camapa, PO. — Camapa : [II'CT'A, 2010. — C. 61 — 66.

4. Schema.org [DnexTponHbIii pecype]. —http://schema.org/. lata mocryna: 15.03.2014.

5. Pacmmupennble onucaHus BeO-cTpanuil (MuUKpomaHubie, Mukpodopmarel RDFa) [Dnek-
TPOHHBIN pecypc]. -
http://support.google.com/webmasters/bin/topic.py?hl=ru&topic=21997 Jlara nocrymna:
15.03.2014.

6. ApxwumnoB A.B. Pazmerka nuHTBHCTHYECKAs [DNEKTpOHHBINA pecype]. — Peskxum mocryma:
http://www.lomonosov-fund.ru/enc/ru/encyclopedia:0127221#r1 1. Jlata  mocryma:
15.03.2014.

YK 004 : 37.048
PA3BOP OJIMMIINAIHBIX 3AJAY «MEXKAYHAPOJIHASA
OJUMIINAIA ITO MTIPOT'PAMMHUPOBAHUIO
YUYETHO-AHAJIMTUYECKHUX 3ATAY
HA IIVIAT®OPME 1C: ITIPEAITIPUATHE»
A.U. MuxaiioB
KemepoBckuil rocy1apCTBEHHBIN YHUBEPCUTET, I'. KeMepoBo
Hayunblii pykoBoauTensb: K.(b.-M.H., 1oueHT A.B. Uyemies

@upma 1C eXKeromHo MPOBOAUT CTYAECHUYECKYIO oJMMIAany «MexmyHa-
pOJIHAs OJIMMIMANA [0 NPOrPAMMHPOBAHUIO YYETHO-aHAIWTUYECKHUX 3ajad Ha
wiatgopme 1C: Ilpeanpustue», Npoxoasilyto B ABa Typa: HEPBbId — pernOHaIb-
HBIW (3204YHBIN), KOTOPBII MPOBOAAT NpeAcTaBuTesu oT 1C B peruoHax, 1 BTOpou —
(buHaBHBIA, KOTOPBIM MTpoBoauTcs (upmoit 1C B MockBe, Kyna MpUriiamarTCs
no0eIMTeN PErHoHaILHOTO TYpa.

JIydmM cnocoOOM MOJATOTOBKH K OJMMITHAJIE SIBIISIETCS PELICHHE OJIMM-
MUAIHBIX 33JaHUi MPONUIBIX JIET. 3aJaHusl U KOHQUTYpallMi K HUM BBIKJIA/IbIBA-
1orcs Ha caiire 1C, mocne npoBeaeHus: omumnuaabl. CaMOCTOSTENbHOE PELICHHE
3aJJaHUI TTO3BOJIMT IONPAKTUKOBATHECS M OCBOUTH MEXAHU3MBI, 3HAHUE KOTOPBIX
MO>KET MOTPEOOBATHCS HA OJTUMITUAJIE.

enpto qanHOM pabOTHI SBISETCS pa3pabOTKa JIEKTPOHHOTO COOpPHUKA pe-
LIEHNI U MTOSICHEHUI K HAM JUJIS1 OJIMMITHAHBIX 33]a4 3a [MPOLLIEAIINE TO/BL.

DJIEKTPOHHBIN COOPHUK PEIICHUN COIAEPKHUT B cebe camu 3aJauu, TOoapoo-
HBII QJITOPUTM PEUICHHMS], KOJI peaTU3aliy PEUICHNS U MOSICHEHUS K peaTn3alliu.
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Puc. 1. Buo snekmponnozo coopruka

JanHast paboTa MO3BOJSET YBUIAETh NPUMEPHI PELICHUM ISl TOATOTOBKH
K oJuMIIMaje. B penieHusx onucan airoput™, B peaau3aiuy pa3o0paH KaxKblii
0JIOK KO/1a, K COOPHUKY MPUJIAratoTCsl JUCTUHTH PEIICHUM, BBITPY3KU KOHUTY-
pauuii ¢ pelieHusAMH U CaMU pealn3alyy PeIIeHU (BHEILIHUE OTYETHI).

Cnucok JiuTeparypbl:
1. UyemeB A.B., Ilatmumuna A.I1. "[IporpammupoBaHue B peKUME YIPaBISAEMOrO MPHIIOXKE-
Hus "1C:Ilpeanpusrue 8.2". - yuebHO-MeToMueckoe nocodbue. M3narenscrBo Kemepos-
CKOI'0 roCyJapcTBEHHOro yHHBepcurera. - Kemeposo, 2011, 164c.

YK 65.0 : 003.63
CEMAHTHUYECKHWHA MOAXO0J K BU3YAJMN3AIIMU MHEMOCXEM
CJIOKHBIX TEXHUYECKHUX OBBEKTOB
H.IO. Mumkuna, /[.C. fIkoBieB
Kenesznoropckuii punuan COY

Texnuueckuii mporpecc odecrneynBaeT pa3padOTYNKOB HOBBIMU TEXHO-
JIOTHUSIMH TIPOCKTUPOBAHMS, TP ATOM BCE BO3PACTAIOIINK YPOBEHB CIIOKHOCTH
CHCTEM, a 3HAYUT U POCT CTOMMOCTH Pa3paObOTKH W COMPOBOXKICHUS W3S
TpeOYIOT YYHUTHIBAaTh B TPOLIECCE MPOCKTUPOBAHUS CIIOXKHOTO TEXHUYECKOTO
o6bekTa (CTO) BO3MOKHOCTH €ro MOACPHHU3ANMU U ONTUMHU3AINHU. CIIOXKHBIN
TEXHUYECKUH OOBEKT — 3TO COBOKYITHOCTh MHOXXECTBA 3JIEMEHTOB, ()YHKIIHO-
HaJBHO ONpEaeNIeHHAs, CTPYKTYPHO YIOPSIOYCHHAS CHCTEMa C aJalnTHBHON
peopraHu3aluen.

[Ipu npoexktupoBanuu CTO BaXHO YYUTHIBATh BO3MOXXHOCTH MOCIIETY-
IOIIET0 COMPOBOXKIACHUS W TPOCTOTY BBIJCICHUS MUHHUMAJIHHO HEOOXOIUMBIX
W3MEHEHHUH MpU ONTHUMHU3aUU. B TO ke BpeMs CyIIECTBYIOIIUE HA CETOMHSIII-
HUHW JIeHb MeTObI aHanmu3a npoekTrupyeMoro CTO Mmo3BoOJISIOT BBIACIUTD JIUIIh
napaMeTPUUECKUEe OTKIIOHEHHUS PEe3yibTaTOB, a JJIS BBISABICHUS NMPUYUH ITHX
OTKJIOHEHUH TpebyeTcs Oojiee TiIyOoKui aHaiu3. B mporiecce co3ianust U dKc-
ryataniuu CTO Bc€ Gosbliee pacrpoCTpaHEHHE TMOTydaeT MOJCITHUPOBAHUE U
HCTOJIb30BaHue Mojieneit [1].

Cucrema mwim €€ MOJACIIb MOXET OBITh PACCMOTPEHA B Pa3HBIX acCIEKTax,
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BuJl CTO B TakoM ciayyae MOXKET CUIIBHO OTAMYAThCs. JJi1 KOMIUIEKCHOM OlleH-
KH CJIOKHOTO OOBEKTa 4acTO TOJBKO OJHOTO acCHEKTa pacCMOTPEHHUS HEIOCTa-
TouHO. [IprMeHeHne ceMaHTHKH, KpOME OpraHU3aIlMi CUCTEMBI MIPEICTABICHHUS
CTO B pamKax OTIETHHOTO aCIEKTa, MO3BOJIET BHICTPAUBATH MEPEXOIbI MEKIY
pa3IMYHBIMU aClIEKTaMU paccMOTpeHus. ECTh ele oMH BaXKHBIM MOMEHT — 1ie-
J1€co00pa3HOCTh WM TOJIE3HOCTH MPeICTaBIsieMo HH(GOPMAIIUU JIJIs1 KOHEYHO-
ro momnp3oBarens. Jlis KaXaoro paccMaTpuBaeMoro OOBEKTa HEOOXOAUMO
OTPENEIUTh CBOM TPeOOBaHUS K OTOOpakaeMbIM IapaMeTpam, a, Cle0BaTeb-
HO, U K aCTIEKTaM OTOOPaKeHHsI CHCTEM 00BeKTa /IS orepaTopa [3].

OnauMm U3 cnocoOOB MOJEIMPOBAHMS SIBISIIOTCS MHEMOHUYECKUE CXEMBbI
WA MHEMOCXeMbl. MHEMOCXeMbI — TpaduuecKkoe 0TOOpaKeHUE CTPYKTYpPhI WU
JUHAMUKH COCTOSIHUS OOBEKTa WM MPOIIecca, a TAaKKe ajJropuTMa yrpaBieHUs
[6]. [locToMHCTBAaMU MHEMOCXEM SIBIISIFOTCS HATJISIAHOCTD MPEACTABICHUSI KaK 00-
et uHpopmaru 06 00BEeKTe, TaK U 00 OTHENbHBIX arperarax, YCTPOWCTBAaX,
3HAYEHUSX MMapaMeTpoB U T. II., @ TAK)KE BOBMOXKHOCTh OTOOpakaTh UMEIOIIMECS
CBSI3W U JIMHAMUYECKHUE M3MEHEHUs Mokasaresiell. MHEeMOCXeMbI MOMOTalT Mpu
OOJIBLIOM KOJIMYECTBE HMEIONIeNcs MHPOpMAIMK OOJErYuTh IMPOLECC IMOMCKA,
MOJTYMHUB €TO OIPE/ICIIEHHON JIOTHUKE, TUKTYEMON pealTbHBIMU CBSI3SIMH TTapaMeT-
POB MPOEKTUPYEMOTO OOBEKTA, JIOTHYECKYIO CUCTEMAaTH3aLHUI0 U 00paboTKy mo-
cTynaromeid HHQOpMalyy, MOMOTal0T OCYIIECTBIISITh TEXHUUYECKYIO TUAarHOCTUKY
IIPU OTKJIIOHEHHSX NPOIecca OT HOPMbI, 00E€CIIEUMBAIOT BHEIIHIOK OMOPY AJISl BbI-
paboOTKu ONTUMANBHBIX perieHui. Co3aHue U MpaBuUjia BU3YaIU3allud MHEMO-
CXEM OIUCHIBAIOTCS CIICTYIOIIMMHU OTCYCCTBEHHBIMU CTaHapTamu [7-11].

Cranmapt [10] ycraHaBnmmBaeT ceMb OCHOBHBIX dPTOHOMHUYECKUX MPHUH-
ITUTIOB KOHCTPYKIIMA WHTEPAKTUBHBIX CUCTEM B 00IIEeM BHJE (T. €. 0€3 IpHBsI3-
KU K PacIOJIOKEHUIO CUCTEMBI, OKPY’KaIOLIEH cpesie U TEXHOJIOTMH U3rOTOBJIE-
HUS) U CIIY>)KHT OCHOBOMW JIJISi IPUMEHEHHUS 3THX MPUHIUTIOB MPU MPOBEICHUN
aHaln3a, MPOCKTUPOBAHUU U OLIEHKE TaKUX CHUCTeM. Tak Kak HAaCTOSIINNA CTaH-
JapT TPUMEHUM KO BCEM THUIIAM WHTEPAKTUBHBIX CHUCTEM, OH HE YYUTHIBACT
OCOOEHHOCTH MCITOJIb30BAHUS KaXKJOTO TUIIA ITHX CUCTEM (Harpumep, 0COOeH-
HOCTH 0€30IMaCHOCTH CUCTEMBI WJIM COBMECTHOM pabOThI MOIb30BATENECH ).

MopenupoBanue CTO BO3MOXKHO B BHJI€ TOPU3OHTAIBHON U BEPTUKAIIb-
HOM Mepapxuu, a TaKke ux coueranus. [Ipu npeacraBieHUN 00bEKTa KakK BEp-
TUKaJIbHON uepapxuueckor cTpykrypbel, CTO — MHOroypoBHEBasi cuCTEMA, B
KOTOPOM HU3JIEXKAIIUM YPOBHEM YMpPaBIIAEeT 00Jiee BBICOKHI ypoBeHb. C TOUKHU
3peHUs TEOPUU MHOXKECTB, TaKasi CUCTeMa MPEJICTABIAET COO0M TeHEepaTbHYIO
COBOKYITHOCTbB, COCTOSIIIYIO M3 KOHEYHOTO MHOXECTBA COCTABJISAIOIIUX €€ 3Ile-
MeHTOB (moamHoxecTB) D = { Dy, D, ..., Dy }, rne vV D; B cBoto ouepenp Mo-
YKET COCTOSATh U3 MHOXKECTBA JIEMEHTOB [, TakuM 00pa3zom D — 310 cucrema u3
N-yucia ypoBHEW. N — 3TO KOHEYHOE MHOKECTBO YpPOBHEW BEpPTUKAIBHOMN
nepapxum o6vexra D, N ={1,2, ...,n },mpuorom T'={ T, T,, .., T, } e N,
rae N' — i-p1it ypoBens BeprukansHoii uepapxun u N' € N,

[Tpu mpuBIeYEHUH CHEIUAIMCTOB Pa3HOTO MPOdUIsS sl MPOSKTHPOBA-
HUS, ONTUMHU3AIMN W JIMarHOCTHKU U C YBEJIMUYCHHEM YHCJIa BAPUAHTOB €rO
omucaHusi 00bEKTa BO3PACTAET MOTPEOHOCTh B CO3JaHUU CMBICIOBOTO (yHIa-
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MeHTa (opMaIu3aluy IPOLECCOB U MOBBIIIEHUN Ka4eCTBAa MOJECIMPOBAHUS pa-
OO0TBHI YCTPOMCTB, MPEBPAIEHUN TTOTOKOB MHGOPMAIMH B «YMHBIE» IH(PPOBHIE
pecypchl IyTEM HATAKHUBAHUS «CMBICIIOBOM» DPAa3METKH MeETaJaHHbIMH He-
CTPYKTYPUPOBAHHON MH(MOpMAIUK.

B nHacrosiee Bpemsi JaHHYIO MPOOJIeMy PElIaloT CO3aHUEM HECKOJIbKUX
MHEMOCXEM O00BbeKTa, HO 0€3 MCMOJIb30BaHHUs CEMAHTUKU TEePEXO0JIbl MEXITy pas-
HbIMU 3JIEMEHTAMH MHEMOCXEMBI B paMKaxX OJHOIO YPOBHS 3aTpylaHeHbl. [
otieHku coctosiHust CTO B 11es10M MHOTIA 11€71eC000pa3HO OTCIIEKUBATH €r0 Mapa-
METPBI Cpa3y MO HECKOJIBKUM KPUTEPUAM (HAIPUMED, IPU UCTIBITAHUSIX U SKCILTY-
aTany pakeTHO-KOCMUYECKON TEXHHUKH 3TO MapaMeTpbl HaeKHOCTH, S (EKTHB-
HOCTU (DYHKIITMOHUPOBAHUS U T. ]1.), IOTOMY HYKEH ONEPAaTUBHBINA JTOCTYII K pa3-
HBIM XapaKTEepPUCTUKaM O0BEKTa. YTO BOZMOKHO NMPU HAIMYUM €IUHOTO OOIIEro
uHpopmarmonHoro onucanusi CTO ¢ BO3MOXXHOCTBIO HAaBUTAllUM TIO Pa3HBIM
kputepusiMm. [Ipu 3Tom onucanne o0bekTa JOHKHO OBITH BHIITOJHEHO B BUJIE YIIO-
PSAIOYEHHOM CUCTEMBI, B OCHOBE KOTOpPOM JOJDKHBI JIEKATh 3HAHUS O JIaHHOM
CTO. Jlns cemaHTUYECKOW MHTErpai MH()OPMAIMOHHBIX PECYPCOB HCHOJb3Y-
€TCSl OHTOJIOTMYECKOE MpeacTaBieHue 3HaHuW. [log oHTONOrMEN B ManbHEHIIEM
OyZleT MOHUMATbCsl TOYHOE OMMCAHKUE MIPEAMETHOM 00JIaCTH, COCTOSIILIEE U3 CIIOBA-
psi TEPMUHOB, crieupUUeCKUx IJIsi JaHHOM MpeaMETHON oOiacT (Te3aypyca),
JIOTUYECKUX BBIPAKEHUM, OMPEAEISIONIMX 3HAUEHUE TEPMUHOB, a TaK)KE 3aBUCH-
MOCTEH U CBSI3€i MEXIy TEPMHHAMH, TO €CTb COBOKYITHOCTH aKCHOM, KOTOpBIE
00ECTIeUMBAIOT MHTEPIPETAIMIO U MPABUIBHOE HCIIOJIB30BAaHUE 3TUX TEPMHUHOB
[5]. OCHOBHBIM IPEUMYIIIECTBOM OHTOJIOTHH B KQUECTBE CIIOCO0A MPEICTaBICHUS
3HAHUI ABJIAETCS UX (popMalibHAs CTPYKTYpa, KOTOpasi YIPOUIAET UX KOMITbIOTEp-
HY10 (MalIMHHYI0) 00paboTKy. [Ipr TOM rHOKOCTH OHTOJIOTHI XOPOIIO HPOSBIIS-
et cebst mpu ontummaimu npoektupyemoro CTO, Tak kak U3MEHEHHUE XapaKTe-
PHUCTHK CUCTEMBI HE TPEOYET CO3/1aBaTh OHTOJIOTHIO 3aHOBO.

['opu3oHTanbHas CTPYKTypa - CUCTEMA CEMAHTHUYECKUX CBA3EH Ha OJJHOM
WM OJIM3KUX YPOBHSAX HEPAPXUUYECKON OpraHU3alMH, TOTOJHSONIAs €€ BO3-
MOKHOCTH. CeTeBble CBSI3U TaKXe CIIOCOOCTBYIOT MOBBIIMICHUIO KUBYYECTH U
ruoKkocTy cucteMbl. CeMaHTUUYECKUH CIIOM — 3TO MPEACTaBICHUE KaKOTO-IM00
acniekta CTO [3].

PaccmoTprm B KauecTBe MpuUMepa aClEKThl ONMKUCAHUS PAIUOTEXHUYECKOU
cUCTeMbI KOMaHIHO-u3MepuTeabHou cucteMbl (BA KUC). bopTtoBas anmapary-
pa (bA) KUC BxoguT B coctaB 0OpTOBOTO KOMILJIEKCA YIPABICHUS U SBIISETCS
OJIHUM M3 OCHOBHBIX 3JIEMEHTOB CHUCTEMbI YNPABIEHUS KOCMHYECKHUM armapa-
ToM (KA), obecnieunBaronux B3aumMoieicTpie (MHTEpdEiic) CIyTHUKA C Ha3eM-
HbIM KOMIUJIEKCOM YMPABJICHUS M PEATU3YIOLIUM CIEAylomue GyHKUHUUA: KOH-
TPOJIb TEXHUYECKOTOo cOCTOsSiHUS anmnaparypsl KA; BHelmHee KOMaHIHO-
MIPOrpaMMHOE YIIPaBJIeHHE OOPTOBBLIMU CUCTEMAMU; U3MEPEHHUE TTapaMeTPOB Op-
outsl (koHTpoab nBwkeHus KA) [2, 4]. Ocobennocteio KUC sBisieTcst MHOTO-
BApUAHTHOCTH €€ cocTaBa, nodTomy npu npoektupoBanun KMC BaxuHbsiMu ac-
NEKTaMH JJIsl aHaJIM3a SIBJIAIOTCS CTPYKTYpHasi cXeMa M, Kak JJisl JIF000i TeXHU-
KM KOCMHYECKOro Ha3HaueHus, Hai€xHocTh. Ha puc. 1 mpencraBiena MHEMO-
cxema bA KHMC B HOTauuu CTpyKTYpHOM CXEMBbI Ha/IEKHOCTH, 1€ MJIEMEHTHI C |
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no 9 — sro noxacucrembl KMC (anTeHHO-QuAEpHOE YCTPONCTBO, YCHUIIUTEND

MOIIHOCTH | T. I1.).

o Lt [ s L

Puc. 1 — Yxpynuénnas cxema Hanéxnoctu bA KMC

2

[Ipy MCnoJIb30BaHUM CEMAHTUYECKOTO MOJAXO0/a MOXHO IEPEXOJUTh OT
cxeMmbl Haa&KHOCTU K cTpykrypHOou cxeme KHMC um paccmarpuBarh KaKIblid
AIIEMEHT (ITOACUCTEMY) C TOUYKH 3PEHUS 3THX JABYX aCIEKTOB. HYKHa

JlaHHBI TOAXO0M pean3yeT MHOrOMEpPHOE KoMIuiekcHoe onucanue CTO,
YTO MO3BOJISET OLICHUBATH CUCTEMY C YUETOM €€ IMEPKEHTHOCTH. CII0KHOCTH
CO3JaHMs OHTOJIOTHI M ITPOrpaMMHO-MATEMAaTUYECKUX MOJEIIEH HUBEIUPYIOTCA
BBIUTPBILIEM B CKOPOCTH MPOEKTUPOBAHUS (C 371€MEHTAMH ONTUMU3ALIUN), 00Y-
YEeHUsI U TOMCKa MPOOJIEM MPU HEIITATHBIX CUTYaIUsX.
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VJIK 514.765.1
MHBAPUAHTHBIE A®O®UHHBIE CBA3HOCTU HA PUMAHOBBIX
OJHOPOJHBIX ITPOCTPAHCTBAX
H.II. Mo:xkeit
MHO BI'Y

[Tycts M — nuddepennupyemoe MHOTOOOpa3rue pa3MEpHOCTH 3, HA KOTO-
pom Tpan3uTHBHO nekicTByet rpymmna G, (M, G) — ogHOpoaHOE MPOCTPAHCTBO,
G = G, - crabunuzarop npousBosbHOM Touku Xe M. ITpoGnema knaccupuka-

i ogHOpoAHbIX mpoctparctd (M, G) paBHOCHIBHA KilaccHUKaimu (¢ TOY-
HOCTBIO 110 dKBHBanenTHoctn) map rpymm Jiu (G, G), rne G G. Iycrs § —
anre6pa Jlu rpymmst Jinu G, a g — moxanre6pa, cOOTBeTCTBYIOMmAs moarpymie G.
Toraa mHOroo6paszue M MOXeT ObITH OTOXKAECTBIEHO C MHOTOOOPA3UEM JIEBBIX
cMeXHBIX KiaccoB G/G. Touka X HPH TOM OTOXKIECTBISAETCS CO CMEXKHBIM
knaccom €G, a TM — ¢ dakroprnpocrpanctom J /g (cm., Hampumep, [1]).
M3yuas oHOPOJIHBIE IPOCTPAHCTBA BAKHO PAcCMATPUBaTh He camy rpymmy G,
a ee oopas B Diff(M), npyrumu cioBamu, TOCTATOYHO pacCMaTpUBaTh TOJBKO
> pexTHBHBIC AeficTBrS Tpynsl G Ha MHOroo6pasuu M. B TepmuHONOrMHM aj-
reop JIu ycioBue 3(p(heKTUBHOCTH SKBUBAJIIEHTHO CJIEAYIONIEMY: HA30BEM Mapy (
0, Q) appexmuenoii, eciv opaiaredpa g He COACPIKUT HEHYJICBBIX UCATIOB aJl-
re6per JTu §. Crpoenne nap rpymn JIu (G, G), COOTBETCTBYIOIMX TAHHOI -
¢dextuBHOU mape anreop Jlu (J, g), Obuto onmcano B [2]. [ToaToMy mpoGiema

KJIacCU(PUKaMK OJHOPOAHBIX MTPOCTPAHCTB CBOJUTCS K Kiaccudukanuu nap. B
nanpHeimeM OyaeM mpeanonararh, uto G — cBs3Has moArpyra, 4To Beeraa
MO>HO CJENaTh, O'PAHUYMBAACH JIOKAJIBbHOW TOYKOM 3pEHMS, CIEIOBATEIBHO
MOKHO 3aMEHUTh TpeOOBaHME WHBAPUAHTHOCTU HAa MHBAPUAHTHOCTH OTHOCHU-
TEJIbHO COOTBETCTBYIOLIUX JIelcTBUM anreOpsl JIu g. OToOpaxkeHnue

p: 0§ —0al(g/g), x> ad|grgX

HA3bIBACTCS U30MPONHbIM npedcmasienuem nopanreopsl ¢. [apa (J, g) Ha3bI-
BACTCSl U3OMPONHO-MOYHOU, €CIH TOYHO H30TPOMHOE TPEACTABICHHUE MOJal-
reopel . C reoMeTpruecKol TOYKM 3PEHHS 3TO 03HAYACT, YTO €CTCCTBEHHOE
JEUCTBUE GX IJIs1 IPOU3BOJILHOM Touku Xe M Ha T M HMeeT HyJneBoe spo.

PumMaHOBO OHOPOIHOE MPOCTPAHCTBO 3amaercs Tpoiikoi (G, M, p), rae
G - ca3Has rpymnna JIu, M siBiisseTcst CBSI3HBIM TJIaJIKMM MHOTO0Opa3ueM ¢ TpaH-

3UTUBHBIM JeiicTBueM G, a p - ”HBapUaHTHAs puMaHoOBa MeTpuka Ha M. uBa-
pUAHTHBIE PUMAHOBBI METPUKU p Ha M HaxonasTcs BO B3aMMHO-OJIHO3HAYHOM
COOTBETCTBUM C MHBAPUAHTHBIMU CUMMETPUUECKUMU HEBBIPOKICHHBIMU OUITH-
HeliHeiMu (opmamu B Ha G-moxayne §/g, T.e. puMaHOBO OJHOPOJHOE IPO-

crpancto (G, M, p) omuceiBaercs Tpoiikoii (J , g, B) , rme (T, g) - a3bdextus-
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Has mapa anreOp JIu, a B - nHBapuaHTHAs CHMMETPUYHAs HEBBIPOXKIEHHAs OU-
nuHeHas ¢Gopma Ha § Mmoayie J/g. CymecTByeT e IMHCTBEHHOE (C TOYHOCTBIO

710 3KBUBAJICHTHOCTH) PUMaHOBO OJHOpPOAHOE mpoctpancTBo (G, M, p), coot-
BercTBymomee (J, g, B) Takoe, uto M onHocBs3HO u G cBsi3HA. ByneM Ha3bIBaTh
Tpoiiky (J, g, B) TokajipbHO pUMaHOBBIM OJTHOPOJIHBIM MIPOCTPAHCTBOM.

[TockonbKy Kaxk/1ass HHBapHaHTHas pUMaHOBA METPUKA OIpEIEsieT HHBA-
puanTHY0 ahPHUHHYIO CBI3HOCTD, §-MOIYyab J /g ToueH. 11 HaXOXKICHUS BCEX
M30TPOIHO-TOYHBIX Map HYKHO KJIacCU(GUIUPOBATh (C TOUHOCTHIO 10 U30MOP-
¢bu3Ma) Bce TOUHbIE TpexMepHbIe §-Moayiau U (3TO SKBUBAJICHTHO KJlaccu(purKa-
muu Becex moxanreop B gl(3, R) ¢ TOYHOCTBIO O CONPSHKCHHOCTH), a Jajiee
KJIACCU(PHUITUPOBATH (C TOYHOCTHIO JO SKBUBAJICHTHOCTH) Bce mapbl (J, g) Ta-
kue, uto g-moayiu § /g m U skBuBajeHTHB. OrpaHUIMMCS CIydaeM ¢ HEeHYJIe-
BBIM CTA0MJIM3aTOPOM, T.K. BCE OCTAJIbHBIE PUMAHOBBI OJTHOPOIHBIC TPOCTPAH-
CTBAa - TOJIBKO TPEXMEpHBIE IPYIIIbI JIU ¢ ”HBAPUAHTHON METPUKOM.

bununelinas ¢popma B sBisieTcst mHBapraHTHOU Ha g-Momyie J /g. BeiOe-
peM mapbl, J0IMyCKaloIue pUMaHOBY METpUKY. Jlanee onwuiieM Bce Takue Qop-
MbI B ¢ TOYHOCTBIO 10 MHAYIIUpOBaHHOTO JneicTBust Aut( J , g). [Tomyuum:

Tabnuia yMHOKEHHS B
€1 Up Ux Us
€1 0 -Uu, u; O g 0 O
131 | w|u 0 0 0 0 e O | ™
|t 0 0 0 0 0 & 2
u | 0 0 0 O
€1 Uy U, Us
e.| O U,  Ug 0 € 0 o
132 | uwluwu 0 0 u 0 & 0 Z;(;l
u| -uy 0 0 U 0 0 a
us 0 -uy -u, O
€1 Up Uo Us
€1 0 -Uy U 0 a|0]0
1.3.3 up| u 0 eitu; O 0Ojlal|0 ab#0
U, | -Up -€1-U3 0 0 0101|b
uz | O 0 0 0
€1 Up Uo U3
e, | 0 -Uy U 0 a 00
1.3.4 up| u 0 -e;+tuz; O 0 alo ab#0
U | -Up €1-Us 0 0 0 O|b
us | 0 0 0 0
€, U Uy U
€1 0 -Uy uy 0 a 0|0
1.35 up | uz 0 e; O 0la]o0 a0
U | -Uy -1 0 0 010 |+l
us | 0 0 0 O
€1 Up Uo Us
e.| 0 U up 0 a|l0]0
1.3.6 U U, 0 -€1 0 0Ola|0 az0
U | -Up €1 0 0 00| =1
uz | O 0 0 0
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€1 W U Us
e, | 0 -u, u; O e |00 e=t1]
1.3.7 U Uo 0 Us 0 0(e|0 a;éO ’
Up| Uy -u3z 0 O 0/0]a
uz | 0 0 0 O
€, € € U U Us
€1 0 €3 -5 -Uj 0 us
e e O €1 Uy Ug 0 100
3.5.1 es| e - O 0 -Uz U 0110 +
U; | Us Uo 0 0 0 0 0(0]|1
Uo 0 -U;  Us 0 0 0
us | -u; O -u, O 0 0
€1 €s €3 uq Uo Uj
€1 0 €3 -2 -Uj 0 us
e e O €1 U, U 0 al|0|o0
3.5.2 es| e -6 O 0 -U3 Uy 0la|0 az0
up| uz u 0 0 e, e, 0|0fa
u, | 0 -Up  Us -€o 0 €3
us | -u; O -u, -e -e3 0
€1 €s €3 uq Uo Uj
e | O €3 -€o -Us 0 uq
e, | e O €1 U, U 0 al|0|o0
3.5.3 es| e -6 0 0 -U3 Uy 0la|0 az0
Ug | Us Uo 0 0 €, -6 0(0]a
u, | 0 -Up  Us €r 0 -€3
us | -u; O -U, €4 €3 0

3nech €; - 6asuc ¢, U; — gonoiaauTenbHbiii k g B § (=1, 2, 3).

W3 TpexmMepHBIX pPUMAHOBBIX OJHOPOJHBIX MPOCTPAHCTB CIEAyIOIIHe 7
COOTBETCTBYIOT Kiaccupukanuu TepcTroHa:

- €CJIM CTa0MIIM3aTOPbl TOUYEK IPOCTPAHCTBA TPEXMEPHBI, TO Tpoiika 3.5.1.
3a/1aeT €BKJIMJIOBO MpocTpaHcTBO, 3.5.2. --- cdepy, a 3.5.3. --- runepOoauye-
CKO€ MPOCTPAHCTBO;

- ecau cTaOmIM3aTophl OAHOMEpHBI, TO M - G -MHBapHaHTHOE pacclioe-

HUC HaJ OIHOM W3 IByMEpHBIX reomeTrpuii. Ha M ects G - mHBapuaHTHas
METPHKA, ONPEIEIISIONIAsl CBI3HOCTh. [Ipy HyneBOW KPpUBU3HE CBSI3HOCTH TPOM-
ka 1.3.5. 3amaer S*<E', 1.3.6. 3amaer H°xE', a npu HeHy/eBOH KpUBH3HE
Tpoiika 1.3.3. 3amaer SL(2, R), 1.3.7. 3amaer HUIBreoMeTpHIO.

Tpoiiku 1.3.1, 1.3.2, 1.3.4 — nonanreOpsr B 3.5.1, 3.5.2 u 3.5.3 cooTBeT-
CTBEHHO U 3aJaI0T T€ K€ OJHOPOHBIE MPOCTPAHCTRA.

JI71s1 yKa3aHHBIX OJTHOPOJIHBIX MPOCTPAHCTB HAXOJIUM MHBapUaHTHbBIC ad-
¢uHHBIC CBA3HOCTH. ADGUHHON CBA3HOCTHIO HA mape ( J , §) Ha3bIBaeTCs TaKOE

orobpaxenne A:g—gl(V), rme V =07/, uto ero orpanuuenure Ha § €CTh

M30TPOINHOE TPENICTABIIEHHE NoaanreOphl, a BCce OTOOpakeHUEe SBIsAETCA (-
WHBapUaHTHBIM. XOPOIIO U3BECTHO (CM., Hampumep, [3]), 4TO MHBApHUAHTHbIC

apUHHBIC CBA3HOCTH Ha oxHOpomHOM mpoctpanctBe (M, G) HaxomsTcs BO
B3aMMHO OJIHO3HAYHOM COOTBETCTBHH ¢ ahGUHHBIMU CBA3HOCTSIMHU Ha mape (J ,

g) HOCKOHBKy TCH30pPbl KPHUBU3HBI W KPYUCHHA HHBAPHAHTHBI OTHOCHTCIIBHO
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nevctBus rpynnsl JIu G, ToO OHM OJIHO3HAYHO OMNPEACIISAIOTCS TEH30paMH Ha Ka-
caTeJIbHOM MPOCTPAHCTBE K MHOT000Opa3vio, MpUYEM 3TU TEH30pbl MHBAPUAHT-
HbI OTHOCHTEIFHO W30TPOMHOTO jieicTBust. Tensopsl kpyuenus T € InvT,"(V) u

kpuBH3HBL R € INVT," (V) st Beex X, Y € J umeroT Buj

T()Q/ ' yv) :A(X)yv _A(y))g/ —[X, y]v r R(X\/ ' yv) :[A(X)’A(y)] —A([X, y]) .

JIns KaXXJo0ro U3 yKa3aHHBIX BBIIIE OJHOPOJHBIX INPOCTPAHCTB HANICHBI
WHBapHaHTHbIC aQUHHBIC CBA3HOCTH, TEH30Pbl KPUBU3HBI 1 KPYUCHHUS, & TAKKE
OINPEENECHO, NMPU KAKUX YCIOBHUSAX CBS3HOCTb OYIET SIBISTHCS €CTECTBEHHOM
CBSI3BHOCTBIO 0€3 KpyUeHUS U MPU KaKUX YCIOBUSX PUMAHOBA CBSI3HOCTH COBIIA-
JTAET C E€CTECTBEHHOM CBS3HOCTBbIO 0€3 KpPYUEHHs, a COOTBETCTBYIOIIEE MPO-
CTPAHCTBO SIBJIIETCS €CTECTBEHHO-PEAYKTUBHBIM (T€0/1€3UNYECKU OpPOUTATBHBIM).

Cnmcok Jureparypsbl:
1. Onmmk, A. JI. Tomonmorust Tpan3uTUBHEIX Tpynn JIn npeoOpazoBanuii / A. JI. OHUIIUK —
M.: ®us. - mar. aur., 1995. — 344 c.
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Hayxka, 1981. — 344 c.
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YK 004 : 372.853
NCIIOJIB30OBAHUE CUCTEMbBbI MOODLE J1J151 CO3JIAHU S
TECTOB 110 JUCHUIIJINHE «®U3UKA)>
N.M. Mouajuos, C.B. besoB
@unman Ky3I'TVY B r. benoso

OnHolt U3 TEHACHIMN Pa3BUTHS BBICIIETO OOpa30BaHUS B HACTOSIIECE
BpeMs SIBJIIETCA MOBBIIICHUE Ka4yeCTBA MOATOTOBKU CTYJEHTOB 3a CUET BHEIpe-
HUS COBPEMEHHBIX (HOPM, TEXHOJIOTHIA U CPEACTB OOyUCHHUSI.

Pemienne maHHOM 3a/1auv MpeANnosaracT UCHOJIb30BAHUE KOMITBIOTEPHBIX
CpelncTB 0Oy4YeHHs, MO3BOJSAIOIINX 00ECNeYUTh OECPEensITCTBEHHBIN TOCTYM K
y4e0HO-METOINYECKOMY KOMILIEKCY.

OnHOM M3 COCTaBISIONIMX YacTed COBPEMEHHOTO Y4eOHO-METOAMUYECKOTO
oOecrieueHus SIBISIOTCS JAMJAKTUYECKUE MaTepHalibl IJIsi CAMOKOHTPOJIS, TEKY-
LIET0 KOHTPOJISI 3HAHUM Y MPOMEXYTOYHOU aTTecTaluu. B cBs3u ¢ 3TUM Iperno-
JAaBaTENI0 HEOOXOMUMO 0051a7laTh BO3MOXKHOCTBIO pa3paOOTKU TECTOB TSt
y4eOHON JAMCUUIUIMHBI C HCIOJb30BAHUEM COBPEMEHHBIX TEXHOJIOTUH 3IIeK-
TPOHHOT'O TECTUPOBAHMUS, A TAK K€ MPUMEHSTh UX B 00pa30BaTEIHLHOM MPOLIECCE.

B xauectBe mmardopmbl s popMUpOBaHUS IIEKTPOHHOTO Y4eOHO-
MeTou4eckoro komruiekca, B ¢puimnane Kyszbacckoro I'ocynapctBennoro Tex-
HUYECKOTO YHUBEPCUTETA B T. bestoro, Obiia BeIOpana cucrema Moodle (Modu-
lar Object-Oriented Dynamic Learning Environment — MoxynbHasi 00BEKTHO-
OpUEHTHpPOBaHHAs IWHAMUYecKas oOydarolas cpesa) - CHCTeMa yIpaBICHUS
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conepkumbiM caiita (Content Management System - CMS), cneunaibHO
pa3paboTaHHas JUIsl CO3MIaHUS OHJIAMH-KYpCOB TIpemojaBarensiMu. Takue e-
learning cucTeMBl YacTO HA3bIBAIOTCS CHUCTEMAaMH YIPABJICHHS OO0ydeHHUEM
(Learning Management Systems - LMS) wiu BHPTyaJIbHBIMH 00pa30BaTeIIb-
HeiMu cpenamu (Virtual Learning Environments - VLE) [1].

Cucrema Moodle mpencraBisger coboil TPOrpaMMHOE OOECIICUYCHHE C
OTKPBITBIMH MCXOJIHBIMU KOJIAMH, YTO MO3BOJISIET HACTPOUTH €€ TMOJ CBOU KOH-
KpeTHble ycnoBus. [Ipu 3Tom BBIOOp AaHHOW CHCTEMBbl 00YCIOBJIEH CBOOOIHBIM
OecruIaTHBIM PaclpOCTPAaHEHUEM U MOIIHON PYCCKOSI3bIYHOM MOAAEPKKOM [2].
He MeHee BaXHBIM KpuTepreM Hcrosb3oBanus Moodle sBiseTcs BO3MOXHOCTh
XpaHEeHMsI JTaHHBIX Ha cepBepe, JOCTYN K KOTOPOMY BO3MOXKEH C JH00ro
YCTPOMCTBA, B TOM YKCIIE€ U MOOUIILHOTO, UMEIOLIEr0 HHTEPHET-0pays3ep.

BriOpannas matdopMa MpeaocTaBisieT BO3MOXKHOCTH CO3/1aBaTh OaHK
BOIIPOCOB PA3JIMYHOTO TUIIA, HAIIPUMEDP, KBEPHO-HEBEPHOY», «HA COOTBETCTBUEY,
«MHO>KECTBEHHBIN BBIOOP» W Jp., U3 KOTOPBIX B MOCJIEICTBUH (HOPMHUPYIOTCS
TECTHI PA3JIMYHOTO YPOBHS CI0KHOCTH.

B nanHoOl paboTe aBTOpamMu M3JI0KE€HA METOJIMKA CO3JaHUS TECTa B CHU-
creme Moodle 2.4. Ha npuMepe AUCIUIUTAHBI «DU3HUKa».

Co3znaHue TecTa COCTOUT U3 JBYX OCHOBHBIX ATAroB: CO3/jaHuE OaHKa BO-
MIPOCOB M CO3/IaHUSI HEMOCPEJICTBEHHO TECTA.

Bank BompocoB mpeacTaBiseT cOOOW CTPYKTYPUPOBAHHOE XPAHWIIMIIIEC
BOIIPOCOB Pa3JIMYHOM CTENEHH CIOXHOCTU U TUNOB. K BompocaMm, Kak U K Jto-
OoMy ApyroMy yueOHOMY pecypcy, MpeabsaBiIseTcs psija TpedoBanuii [3]:

° Bomnpoc noikeH ObITh 0THO3HAYHBIM U CAMOOOBSCHSIOITUM.

o Hu B ¢dopmynupoBke caMoro BOMpOca, HU B OTBETaX HE JIOJKHO
OBITH IIOJICKA30K.

o ConeprxaHue BOIpoca He JOJKHO COJEPkATh MOBTOPOB, IBOMHBIX OT-
puLIaHui U clieHra. Borpoc He noryckaer (popMbl alTbTEPHATUBHOTO BBICKA3bIBAHMSI.

o [To BO3MOKHOCTH, TEKCT BONPOCAa HE JOJDKEH COAEPKATh CIIOMKHO-
MOAYMHEHHBIE KOHCTPYKIIUH.

o Bormnpock! 101KHBI UMETh Pa3JIMUHbIA YPOBEHB CI0KHOCTH.

o CpenHee BpeMmsi pelieHus Borpoca — He Oojiee 2-3 MUHYT.

o KenaTenbHO HCMOIB30BAHUE PUCYHKOB, (HOPMYT U APYTHX MOsIC-
HSIOIIHUX OOBEKTOB.

o Bce BapuaHThl OTBETOB (IUCTPAKTOPHI) AOJKHBI OBITH COMOCTABU-
MBI TIO JIJIMHE.

o 3anpeniaeTcs HallMyue MOBTOPSIOMMXCS (pa3 B BapuaHTax OTBETA.

o [IpennoutuTenbHee CO3IaHUE «IJTMHHOT0» BOMPOCA U «KKOPOTKOTO»
OTBETa, YeM HA0OOPOT.

. B Bompocax THma «MHO>KECTBEHHBIH BBHIOOpP» OTBETOB JOJKHO
OBITH 0O0JbIIE 3-X, HO MEHBIIIE 7.

o Kaxxapiii BOnmpoc T0KEH UMETh XOTs Obl OJMH OTBET, TIOMEUCHHBIN

Kak IPaBUJIbHBIN.
Jlnst ynpouienust GopMHpPOBaHUS TECTOB PEKOMEHIYETCS HAaUMHATh pado-
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Ty ¢ 0aHKOM BOINPOCOB C CO3AaHMs KaTeropuil. baHk BOIPOCOB MOXKET OBITh
CTPYKTYPUPOBAH Kak M0 TeMaTHKe, TaK U MO cJaoxkHocTU. CTpyKTypa 6aHKa MO-
XKET ObITh MHOTOYPOBHEBOM (PUCYHOK 1).

o TepmoauHamuka (0) X & €
o Mepsoe Havano repmoauHamuky. PaGora npu nsonpoueccax (0) X & &

o MNepeoe Havano (7) X & €
o PaGora u sneprua (5) X

> BHyTpeHHnAn aHeprus (5) X & &

o Tennoemkoctu (6) X & & 4

> B

poe Ha4ano repmoa; . Aurponua. Uukne: (1) X & & 1

o KNA(8) »
o Tepm Jeckue npouy S5) X €12V 2

o Uuknei (9) X & & 1 ¥ 9

o Paborasauukn (5) X & ¢

o Tennoesie MawmHel (5) X & &

Jns co3manus kareropuil B «MeHIO HacTpOMKW» BO BKIIAJIKE «baHk BO-
npocoB» BbIOMpaeM NyHKT «Karteropum». Ha ctpanune «PemnaktupoBaTh Kare-
ropuw» B paszene «/{o0aBUTH KaTeropuro» HEOOXOIHWMO BbIOpaTh POIUTEINb-
CKYIO KaTeropuio (T.e. B KOTOpOW OyJeT HaxOIUThCs HOBas KaTteropus), o0s3a-
TEJIbHO BBECTH HA3BaHUE HOBOM KAaTErOPHUM U, II0 YCMOTPEHUIO IIPENOAaBaTels,
onucanue kareropuu. [locne yero Haxxath KHONKY «/l00aBUThH KaTeropuio» (pu-
CYHOK 2).

AoBasurs xareropuio

PopuTenscran kateropis | Mo ymonuamuio Ana duamka(l3) =l

[lo6asus kaTeropmo

Puc. 2. Crpanuua penakTupoBaHUs KaTErOpUU
[Tpyu HEOOXOAUMOCTH MOKHO U3MEHUTHh HAa3BAaHUE KATErOpPHUH, €€ pa3Mme-
IIEHUE B CTPYKTYPE WU yIAJIUTh (PUCYHOK 3).

YAannTb KaTeropmo

o YpaBHeHue LpeauHrepa (KOHKpeTHbIe cutyauuu) (16) ¢

pefakTMpoBaTh KaTeropuio
MepeMecTTh KaTeropuo

Puc. 3. KHonku penakTHpoBaHUs KaTETOPHH

[Tocne co3manus CTPYKTYpbl B KATETOPUU 3aHOCSTCS BOMPOCHL. [{i1 3TOTO
HeoOxomuMo B «MeHI0 HacTpoilku» BO Bkiaake «baHk BompocoB» BHIOpATH
nyHKT «Bompock». Ha otkpeiBielics ctpanuiie «bank BOIpocoB» HEOOXOAMMO
BBIOpATh B BBIMIAJAIONIEM MEHIO KaTETOPHIO, B KOTOPYIO 3aHOCHUTCS Bompoc. U
Ha)kaTh KHOMKY «C03/1aTh HOBBIM BOIpPOC...». V3 NpeaIoKeHHOro CIHUCKa BbI-
Oupaercs HEOOXOIUMBIM THUIT BONIPOCAa M Ha)xkxuMmaeTcs KHomka «J[lamee» (pucy-
HOK 4).
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Boibepute Tun Bonpoca ana gobasneHus X

*+ BepHo/HesepHo
Beibepute TN BONpoca

=% BnoxeHHsle oteeTsl (Cloze) uT0BLl yBUAETS ero
¥ Beibop nponyLieHHbIX CnoB ORCARNG
%% Beluucnaemiii

== Kpartkuit oteeT

EE MHoxkecTBeHHbIN Bbibop

% MuoxecTaeHHblit Beluucnaemiii
£22 Ha coorsercrame

s MepeTackuBaHme B TeKcT

& MMeperackuBaHue Mapkepos

+ MepeTawy 1 ocTasb (c n3obpaxet
& Npocroit Beiuncnaemsii

E’?§ CnyuaiiHblil OTBET Ha COOTBETCTBI
2% Yycnosoii oteer

D 3cce

= Onucanve

o fey ot Hel Jel ie) i@iiter @ o] 18l lei@iile) @} ie)

Oanee OTtMmeHa

Puc. 4. Tunst Bonpocos cuctemsr Moodle

Bce ocHOBHBIE THITBI BOIPOCOB, JOCTATOYHBIE ISl 3(PPEKTUBHOIO TECTH-
poBaHus (3aKpbITOM (POPMBI, B KOTOPOW CTYAEHTHI BHIOMPAIOT MPABUIIbHBIE OT-
BETBI; OTKPBHITOM (POPMBI, TJI€ OTBETHI AAIOT CaMH HCIBITYEMbIE; HA COOTBET-
CTBHE, B KOTOPBIX JIEMEHTaM OJIHOI'O MHOKECTBa TPeOyeTCsl IOCTaBUTh B COOT-
BETCTBUE AJIEMEHTHI JPYrOoro MHOKECTBA; Ha YNOPSIOYUBAHUE) MOIICPKUBA-
1otcs cucteMoit Moodle B 6a30Boil koH(urypanuu. B cranmapTHbie TUIBI BO-
IIPOCOB BXOJST:

o Tun «sepHo/neBepHo». IIpocras gopma Bompoca "MHOKeCTBEH-
HBI BBIOOP", Mpeamnonararonias TOJIbKO JIBa BapuaHTa oTBeTa: "BepHo" wim
"Hesepno".

o Bnoxxennsle oTBeThl (clozed). Bompochl Takoro Tuma sBISIOTCS
OYeHb TMOKMMH, HO MOTYT OBITh CO3JAaHbI TOJBKO IyTEM BBOJIa TEKCTa CO CIie-
LMAJbHBIMU KOJIAMH, KOTOPBIE CO3Jal0T BCTPOECHHBIE BONPOCH! "MHOX€ECTBEH-
HbIH BBIOOP", "UncnoBoit orBet" u "KopoTkuii oTBeT".

° Boruncsiemsrii. Beraucisiembie BOIpochl MOI00HBI YHCIOBBIM BO-
IpocaM, TOJIbKO B HUX HMCHOJB3YIOTCS YHCIIa, KOTOPbIE CIy4YailHO BBIOMpAIOTCA
13 Habopa MpU NPOXOKIECHUU TECTA.

o Kpatkuit orBet. [I03BONIAET BNeYaThIBaTh B KAYECTBE OTBETA OJHO
WM HECKOJIBKO CJIOB. OTBETHI OLICHUBAIOTCS IMMYyTEM CPAaBHEHHUS C Pa3HbIMU 00-
pasliamMM OTBETOB, B KOTOPBIX MOTYT HUCIIOJIb30BaThCA MMOACTAHOBOYHBIE 3HAKH.

° MHuoxxecTBeHHBIM BbIOOp. [l0o3BOMNsIET BBHIOMpATH OJUH WM He-
CKOJIbKO MPABWIBHBIX OTBETOB W3 33JaHHOTO CIHMCKA. JTOT THII ABJISIETCS Ca-
MBIM PacHpOCTPaHEHHBIM BBHUJIy €T0 YHUBEPCAIBHOCTH M TMOKOCTH HACTPOEK
OLICHMBAHUS PE3yJIbTATOB.

° MHOXECTBEHHBIN BBIYUCIIIEMBINA. Y CTPOEH TaK K€, KaK BOIPOCHI TH-
na "MHOXeCTBEHHBIN BHIOOP", C TEM OTJIUYHMEM, YTO OTBETAMHU B HUX CIIy)KaT YHUC-
JIOBbIe pe3ynbTaThl (opMyil. 3HadeHUs B (QOpMyrnax BbIOMPAIOTCA W3 3apaHee
OIpeeNICHHOro Habopa 3HaYeHU CiydaiiHbIM 00pa3oM MpH MPOXOKICHNH TECTa.
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o Ha coorBercTBue. OTBET Ha KaXIbli U3 HECKOJBKHX BOMIPOCOB
JTOJKEH OBITh BHIOPAH M3 CIHCKA BO3MOMXHBIX.

o [IpocToii BeruncisieMsblid. bomnee nmpocras Bepcrsi BBIYUCIAEMBIX BO-
IIPOCOB, KOTOPBHIE MOI0OHBI YHCIOBBIM BOIIPOCAaM, HO C UCTIOJIb30BAaHUEM YHCET,
BbIOMpaeMbIX M3 3apaHee OIMpeNeJIeHHOro Habopa cilydallHbIM 00pa3oM MpH
IIPOXOXKIEHUHN TECTA.

. Cnyualinbiii oTBeT Ha cooTBeTcTBUE. [lomo6en Bompocy "Ha coot-
BEeTCTBUE", HO co3/1aéTcsi U3 BompocoB Tuma "KopoTkuil oTBeT", BHIOMpPAEMBbIX
CIIy4ailHBIM 00pa30oM U3 KOHKPETHOUM KaTeropuu.

o Uucnosoit otet. IIpu orBeTe HeoOX0aUMO BBecTH umciio. [1o3Bo-
JISI€T OIIEHMBATh YKMCIIOBBIE OTBETHI, B TOM UHCJIC C €IUHUIIAMU U3MEPEHUS, He-
CKOJIbKMMU CIIOCO0aMU, B TOM YHUCJIE C YYETOM MOTPEIIHOCTEMH.

o Occe. JlomyckaeT OTBET M3 HECKOJIBKUX MPEJIOKEHUN uiu ad3a-
neB. He umeet mabiiona, mo KOTOpoMy HAET aBTOMaTUYECKasi OI[EHKA U MO3TO-
MYy OLIEHUBAETCS MIPENOAABATENIEM BPYUHYIO.

o Onucanue. JT0 Ha caMoM Jene He Borpoc. Menons3zyercs aisd 1o-
OaBJIeHHS] HHCTPYKLMMA, pyOpUK WU Apyrod nH(GOpMAaLIMH K JJIIEMEHTY Kypca.

JIOOTHUTENBHO CUCTEMA OblIa JOMOJHEHA HECTaHAAPTHBIMU THIIAMHU
BOITPOCOB, @ UMEHHO:

o [TeperackuBanue B Tekct® (Drag and drop into text). IIpomycku B
TEKCTE BOIPOCA 3aMOIHAIOTCS C IyTEM MNEPETACKUBAHUS CJIOB U3 30HBI OTBETOB
(pucyHOK 5).

Pzc 5 Tlpmuep 2ompoca Tuma «T12petaciseanys 5 18T

o [leperackuBanne Mapkepos® (Drag and drop markers). B nannom
TUIIE BOIPOCa HEOOXOAMMO MEPETaCKUBAaHUEM MOANMCAHHBIX MapKEPOB YKa3aTh
MpaBUJIbHBIC 30HBI Ha (POHOBOM PHUCYHKE B BOIIPOCE (PUCYHOK 6).

2 https://moodle.org/plugins/view.php?plugin=qtype_ddwtos
% https://moodle.org/plugins/view.php?plugin=gtype_ddmarker
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*

Pzc 6 Ilpmuep 20mpoca THna «J12peTacixEanys MaPREpPOEs

o [Teperammu u ocraBp’ (Drag and drop onto image). M3o0paxenue
WM TEKCT HE0OXOIUMO IepeTanuTh BHYTph drop-30H Ha (POHOBOM H300pake-
HUU (PUCYHOK 7).

3B - ‘
. “L’ ’
. —~ - { :
{1} |
B
L3 43 {ltg. :

Pzc 7. Tlpaep Bompoca Tina «lleperannt X 0CTaEmD

Hcrnonp3oBaHne JaHHBIX TUIIOB BOIIPOCOB TMO3BOJISET PACHIUPUTH BO3-
MO>XHOCTH BU3yalIH3alud WHPOPMAIIMH, YTO, B CBOIO OYEpE/lb, MOBBIIIAECT HH-
TEpEC Y CTYJIEHTOB K MPOXOKACHUIO TECTUPOBAHMUSI.

Co3nanue BOIPOCOB MO TEXHUYECKUM JTUCIUTIIIMHAM OCIIOKHSIETCS HAJIU-
4yreM B HUX MaTteMmatudeckux Gopmyi. [Ipobrema perraercst AByMsi crioco0aMu:
BCTaBKOI (popMyJibl B BUJI€ KapTUHKH, 1K B (hopmate TeX.

BcraBka dhopmyssl B BUIE€ pUCYHKA TIPOIIE, HO €€ HEIOCTATKOM SIBIISICTCS
OTCYTCTBHE BO3MOXKHOCTU TOCJEIYIOIMIET0 PEAAKTUPOBAHUS (HOPMYIBI, CIOXK-
HOCTh oOecrieueHus: OJHO00pa3usi CTWIS U MOTPEOHOCTh B JIOMOJHUTEIBHBIX
MOTITHOCTSIX CEpBEpPA U CETH JJI XPAHCHUS U TIepeIadH.

Cozpnanue popmyn B popmare TeX numieHo BceX 3TUX HEIOCTAaTKOB, HO
TpeOyeT ompeaeneHHONW MOATOTOBKH Moiyib3oBarens. CyliecTByeT HECKOIBKO
crioco6oB BetaBku Gopmyi B popmare TeX B cuctemy Moodle:

° Hamvcanue ¢opMysn MOJHOCTBIO B PYYHOM DPEXKHUME, HCTIOIB3YS
cIleluaJIbHbIC Tern-KoMaHIbel TeX
° Hcnonp3oBaHWEe BO3MOXKHOCTEW BCTPOECHHOTO CTAHIAPTHOTO pe-

* https://moodle.org/plugins/view.php?plugin=qtype_ddimageortext
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nakTopa Marematudeckux gopmyn DragMath equation editor.

o Hcnonb3oBaHrne BO3MOXKHOCTEH JIOMOJIHUTEIBHO YCTAHABIMBAEMO-
ro moxyns WIRIS®. Moaymns ycimoBHO-O€CIUIaTHBIN, MTO3BOJISIET 3aHOCUTH B CH-
cremy Moodle 1o 1000 popmy, mociie yero HeoOXoIMMO OIIATHTH PaCIIHPEH-
HOE MCIIOJIb30BaHUE.

o Hcnonp3oBanue BHEUIHEH komMmepueckoil mporpammbel MathType®.
B nannoit nporpamme GpopmMysisl HAOMpArOTCS B OKHE Wisiving-peIaKkTopa, a mpu
KOIMPOBaHUU MpeodpaszyroTcs B koAbl TeX.

B ToMm ciydae, ecnu mpeanonaraercs IpoBOAUTh TPEHUPOBOYHOE TECTH-
pOBaHueE, MOMUMO HEMOCPEICTBEHHO TEKCTa BOMPOCOB M OTBETOB, HEOOXOIUMO
BBECTH B HACTPOIKax BOMPOCA OT3bIBBI U MOJCKA3KH K OTBeTaM. ECTh BO3MOX-
HOCTh 3aHOCUTb OT3bIBBI KaK K KaXJIOMYy OTBETY, TaK U 0OIlue, BHIBOJUMBIE T1O-
ciie JI000ro BEpPHOIrO WJIM HEBEPHOTO OTBeTa. Takke MMeeTcsi BO3MOXKHOCTH
dbopMupOBaTh MOACKA3KU, MOCIEAOBATEIBHO MOSBISIFONIMECS IOCIE KaXKIOTO
HEBEPHOTO OTBETA.

ITocne Toro, kak 0aHK BOIPOCOB CO3/IaH, MOKHO MPUCTYHATh K (hOPMHUPO-
BaHUIO HEMOCPEJICTBEHHO TECTOB. J{JIs1 3TOTO B Kypce B peKUME PelaKTUPOBAHUS
HEOOXO0AMMO HaxkaTh «/[00aBUTH AIIEMEHT WM pecypc». B OTKpbIBIIEMCs OKHE
BbIOpaTh 351eMeHT «TecT» M MEeNKHYTh KHOMKY «J{00aBuTh». OTKpoeTCs OKHO
PEIaKTUPOBaHUS TECTA, B KOTOPOM MPOU3BOSATCS €0 OCHOBHBIE HACTPOMKH.

B oCHOBHBIX HacTpoiikax MOXKHO BBIOpaTh BpeMsi Hayajia U OKOHYAHUS
TECTUPOBAHUS, €r0 MPOJOKUTEIbHOCTD, KOJIMUYECTBO MOMBITOK MPOX0XKIECHUS,
HOPSAZIOK U PAcCMOJIOKEHUE BONPOCOB HAa CTPAaHHULE, & TAKXKE IOCIEI0BATEINb-
HOCTh MX BBIBOJIA.

MO>KHO BBIIEIUTH JIBa OCHOBHBIX Han0OJIee NCIOJIb3YEMbIX BU/Ia TECTOB: KOH-
TpOJIbHOE ¥ TpeHupoBouHoe. Cructema Moodle mo3BossieT peanmi3oBath 00a BUTA.

B nepBoM citydae CTyA€HTHI JOKHBI 1aTh OTBET HA KaXAbId BOMpoOC Oe3
TIOJTyYEHUS OLICHKH U OT3BIBA, 4 3aTEM OHU YBHIAT PE3YyJIbTAThl BCErO TECTa. JTO
OCYIIIECTBIISIETCA BKIIFOUEHHEM pekuMa "OTIIOKEHHBIN OT3bIB" B CBOMCTBAaX BO-
npoca (pUcyHOK 8).

Bxirouenne xe pexuma «THTEpaKTUBHBIN C HECKOJIBKUMH ITONBITKAMU'
MO3BOJIICT CTYJEHTaM, OTBETUB Ha BOMPOC, Cpa3zy MOIy4daTh OT3BIB, MOJCKA3KY
U, €CJIM OHM C IMEPBOro pa3a OTBETHJIM HEBEPHO, IMOBTOPUTH IMOMBITKY C BO3-
MO’KHOCTbBIO MOJYYEHHs] MEHbILEH OLIEHKH.

"Ot1noxeHHbIN OT3bIB" U «IHTEpaKTHUBHBINA C HECKOJBKUMHU IMOIbITKaMU"
- 3TO, OKaJIYH, IBa HaNOOJIEe YaCTO UCIIOJIb3YEMBIX PEKUMA.

> http://www.wiris.com/
® http://www.dessci.com/en/products/mathtype/

70



CooniTod 80000

B el % St o

Puc 8. CeoitcTea pompoca

ITocne Toro, Kak Bce HACTPOMKHU TE€CTa BHITIOIHEHBI, IIEJIKAEM JIMOO KHOTI-
Ky «CoXpaHUTh M BEPHYThCA K KypCy», B 3TOM Ciy4dae Mbl BO3BpaIllaeMcCsi B
Kypc, 1100 KHOTIKY «COXpaHHUTh W TOKa3aTh», B TOM CIIy4ae MbI IEPEXOINM B
OKHO OTOOpa)KEeHUS BOMPOCOB TecTa. JIjisi Jo0aBIeHUS WM PEAAKTUPOBAHUS CO-
JepKaHus TecTa HeoOXOoAuMO BBIOpaTh MyHKT «PemakTupoBaTh TECT» B MEHIO
HACTPOECK «YTPABICHUE TECTOM»

B okne pemakTthpoBaHMs M J00ABICHHS BOIPOCOB C IPABOM CTOPOHBI
HaxOoJHUTCS MaHenb kaTeropuid. [Ipu BeIOOpE TOM MJIM MHOW KaTEropuu oTodpa-
’KaeTcsl CIIMCOK BOMPOCOB, KOTOPBIC MOXKHO JOOABUTH B TECT JIByMs CIIOCOOAMMU
— 1100 BHIOpAB HY)KHBIC BONPOCHI BPYUHYIO M HaxaThb KHONKY «Jl0oOaBUTH B
TeCT», MO0 yKa3aTh KOJUYECTBO CIydyaHbIX BONpPocoB. [Ipu BeIOOpE BpyUHYIO
COJIEp’)KaHHE TeCTa OCTaeTcs HeM3MEHHBIM. [Ipu moOaBieHUU CiaydyalHOTO BO-
Ipoca B TECT BCTABIISIETCS] BOIPOC, CIYyYalHO BHIOMPAEMbId U3 YKa3aHHOW B Te-
CT€ KaTeropuu. JTO O3HAYAET, UTO pa3Hble CTYACHThI MOTYT MOJYUYUTh Pa3INy-
HbIe HAOOPBI BOMPOCOB, U, €CIU PA3PEIICHO HECKOJIBKO MOMBITOK MPOXOKIACHUS
TECTa, TO KaXKJ1asl MOMbITKA MOYKET COJIEPKaTh HOBBIA HAOOP BOIIPOCOB.

Ilepen coxpanennem TecTa HEOOXOAMMO BBECTH MAaKCHUMaJbHO BO3MOXK-
HbII O6aJT B OKHE «MakcumaibHas oreHkay. Ilocie 4ero menkHyTh Mo KHOMKE
«CoXpaHUTh»

Paznenenue BompocoB B OaHKe Ha KAaTETOPUHU IMO3BOJISET (DOPMUPOBATH
TECTHI JTIOOOTO YPOBHS CIOKHOCTH M pa3Mepa, B 3aBUCHMOCTH OT CJIOKHOCTH
BOIIPOCOB KaTErOPUM U UX KOJUUYECTBA.

Takum 00pa3oM, cleayeT KOHCTaTUPOBATh OYEBHJIHBIC MPEHMYIIECTBA
cucrembl Moodle mns co3manus yu4eOHO-THIAKTHICCKUX MATEPHUAJIOB IO JUC-
[UTUTMHAM €CTeCTBEHHO-MaTeMaTHYeCKOIo IUKIIa:

1. B03MOXHOCTH KOHCTPYUPOBAHUS Pa3HBIX TUIIOB BOIPOCOB;

2. BseneHwue B BOpOCH (HOPMYJT WIIH PUCYHKOB;

3. B03MOXHOCTH CO3/1aHUS HECTAHIAPTHBIX BOTIPOCOB;

4.  JlocTymHOCTB, OECIJIATHOCTh M TEXHHUECKas moaaepkka cuctemsl Moodle.

Cnucok JimTeparypsbl:
1. AaucumoB A.M. PaGora B cucreme aucTtanmuoHHoro oOydenust Moodle. YuebHoe
nocobue. 2-e u3/. ucnp. u gonoiaH.— XapekoB, XHAI'X, 2009. - 292 ctp.
https://moodle.org/course/view.php?id=25
3. Topsnok pa3paboTKu TECTOBBIX 3a/laHUMN. Caiir KVY3I'TY.
http://www.kuzstu.ru/methods/doc/tests/treb_TZ.zip

N
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YK 517.925.4
O BOBMYIEHUAX MOJIEJIM KOCTULBIHA «XUIHIHUK-KXEPTBA)
J.B. Mycadupos
I'ponHeHnckuii rocynapcTBeHHbIN yHUBepcuTeT uM. f. Kymansl, benapycs

Ha kadecTBeHHOE TIOBEICHHE CEMEWCTB pEIICHUA CUCTEM AuQEpeHIIN-
TBHBIX YPABHCHHH CYIIECTBEHHOE BIIMSIHUE OKA3bIBACT HAIMYNE, KOJTMIECTBO U
pacroNiOKEHUE TMEePUOJUIECKUX pemieHui. JIJis BBISCHEHHsI BOIPOCOB O
CYIIICCTBOBAHHMH M KOJIMYECTBE MEPHOANICCKUX PEIICHUH MOYKHO HCIIOIh30BaTh
oroOpaxxkenue Ilyankape (oToOpakenwe 3a mepuon) (cMm., Hampumep, [1]),
3HaHHE KOTOPOTO MO3BOJISIET PEITUTh BOMIPOCHI CYIIECTBOBAHMS I YCTOMYMBOCTH
NEPUOANYSCKUX pemnieHnid. HecMoTpst Ha TO, 4TO OTOOpaKeHHWE 3a TIEPUOJ
oTpesensieTcss yepe3 ollee pereHrue CUCTEMBI, HHOT/Ia YIaeTCsl HAUTH SBHOE
BBEIPOKCHHE I OTOOpaKEHUS 3a MEePUOA IS HEUHTETPUPYEMBIX B KOHEYHOM
BUJIE CUCTEM C TOMOIIIbI0 oTpaxaroiiend pyukiuu (OD) (cm. [2, 3]).

Paccmotpum cuctemy

x=X(t,x), teP,xeP", (1)

pelIeHNs KOTOPO OJHO3HAYHO OIIPENEIAIOTCS Ha4aJIbHBIMU yCIoBUAMU. 1IycTh
ob1mee pemeHue 3Tor cucreMsl B (opme Komm mmeer Bug x = o(t;ty, x,) . s

KaXJI0¥M Takoil cucTembl ompenensercs (cMm. [2, ¢. 62; 3, c. 11]) ompaorcarowas
pynkyus  F(t,X) = @(—t;t,X), onpemeseHHas B  HEKOTOPOHM  00IacTw,
cozepxanieii runeprurockocts t = 0.

JItobass  wempepbiBHO  auddepeHiupyeMas  QyHKIUA F(t,x),
YIOBJIETBOPSIONIAS yCIOBHUIO F(—t, F(t,X))E F(0,x) =X, asusgerca OD nenoro
KJiacca cucteM Bujaa (cMm. [2])

_ 1oF OF (t,x) o 5
x=-27 t,F(t,x))(at 28(t,x)j S(—t, F(t,x)), (2)

rae S(t,X) — mpousBosbHAS BEKTOP-(OYHKITHSI, TIPH KOTOPON PEIIEHHUS CHCTEMBI

(2) 0THO3HAYHO ONPEAEIIAIOTCS HAYaJIbHBIMU YCIOBUSMH.

[TooTomy Bce cucrempl Buma (1) pasOuBaroTCs Ha  KJIacChl
SKBUBAJICHTHOCTH BUJA (2) Tak, 4YTO KaxIbli Kiacc umeerT cBow O,
Ha3piBaeMyro OQ@ knacca. Bece cUCTEMBI OTHOTO KJlacca UMEKOT OAUH U TOT K€
omepaTop casura (cm. [1, c. 11]) na mo6om untepsane (—a;a). IlosTomy Bee
SKBMBAJIEHTHBIE 2@ -TIEPUOJUYECKAE CHCTEMBI HMMEIOT OJHO H TO K€
oTOOpakeHHe 3a nepro [—w;w].

[TycTh cuctema (1) u cucrema
y=Y(t,x), teP,yeP" (3)
MPUHAAJIEKAT OJTHOMY KJIACCy SKBUBAJICHTHOCTH, U ITyCTh OJIHA U3 ATUX CUCTEM,

ckaxkem cucrema (1), sBisercs 2@-nepuoauyeckoil. Torma, e€cid pelieHus
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o(t;—o,X) u w(t;—w,X) cucrem (1) u (3) COOTBETCTBEHHO NPOIODKHUMEI Ha
oTpe3ok [—®,®], To orobpaxenne 3a mepuon [-@,w] mnsa cucremsl (1) ecTh
o(o;—0,X) =F (-0, X) =y (0;—»,X), xors cucrema (3) MokeT OBITH
Herepuoanueckor. OTcroma ClIeayer, 9r0 MEXKIY 2@ -TepHOIUYECKUMU
pemienusiMu cucteMbl (1) U pemenusiMu aByxTodeuHOi 3amaun Y(—o) = Y(®)

J1s1 CUCTEeMBI (3) MOKHO YCTaHOBUTH B3AMMHO OJIHO3HAYHOE COOTBETCTBUE.

Takum oOpa3zom, NpU H3YYEHHH BOMPOCOB CYIIECTBOBAHHUS U
YCTOMYMBOCTU MEPUOAMYECKUX PEIICHHM, a Tak)Ke CYIIeCTBOBaHUS pelICHUIN
KpaeBbIX 3a71a4 Y HEKOTOpo# AuddepeHITnarbHON CHCTEMBI 3Ty CHCTEMY MOYKHO
3aMEHUTh AKBUBAJICHTHOU (B cMbicie coBmaaeHuss O®d). DTo Jerko ciaenarb,
korma O® nanHOM cuctembl H3BecTHA. OJHAKO WHOTIAa MOXKHO TOCTPOUTH
muddepeHnanbHy0 CUCTEMY, SKBUBAJICHTHYIO JIAHHOM, U B TOM CiIy4ae, Korja
O® nemsBecTHA. DTO, B YACTHOCTH, MOXKHO CJENaTh C IMOMOIIBIO CIETYFOIINX
yTBEpKJIeHUi (cM. [4]).

Teopema 1. Ilycmo eexmop-pynxyus A, X) sersemcs pewenuem
oupgepenyuarbHo20 ypasHeHUs 8 YACMHBIX NPOU3BOOHBIX

OA OA oX 3
E(t’x)+aT(t’X)X(t’x)_aT(t’X)A(t’X)_O' (4)

Tozoa eosmywennas ougpgepenyuanrvnas cucmema X = X(t,X)+a(t)A(t,x),

teP, xeDcP", 20e a(t) — npoussonvnas mnenpepviénas CKAIAPHAA
HeuemHas yHKYus, dKeusaieHmua ouggepernyuanvhoi cucmeme (1).

N3 Teopemnl 1 BbITEKAET cieayroliee yrepxkaeHue (cm. [5]).

Teopema 2. Jliobas cmayuonapnas cucmema X = X(X) okeusarenmua
HeCMayuoHaprol cucmeme X = (1+ a(t))X (X), 20e a(t) — npouseorvnas

HeNnpepbleHAsl HeUeMHAsl CKANAPHASL (DYHKYUSL.
[enb HacTosel paboThl — MOUCK BO3MYILEHUH, He MeHstomux OD, mis
MoJienid KocTUllbIHA «XUIITHUK-KEPTBa

X = 8,X — a,Xy — 83X’
y=-by+b,xy—by* a,b,xyeP (i=13),

KOTOpasi UCHOJIb3YETCs IIPU MOJAEIUPOBAHUN KOHKYPUPYIOLIUX IPOLECCOB.
Teopema 3. Ilycmv a; =0, b, =0, mozoa cucmema (5) sK6u6areHmua

cucmeme

()

X = X(ay(1+ (1)) + 2, (t) — 8, (1 + o (t) — a5 (1)),
y ==y, +byy L+ en (1) — a5 (1)}

ecu, Kpome mozo, 6bINOJHAIOMCA YCAOBUSL:
1) by=—-a,, by=a,/2, mo cucmema (5) sxeusarenmua cucmeme
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x=x(a, —a,y 1+ o (1)) + y(28, — &,y )ar, (1),
y=y(2a —ay )1+ ey (1))/2;

2) b=—a,/2, by=a,/2, mo cucmema (5) sxéusarenmna cucmeme

x=x(a, —a,y )1+ a(t))+a,(t)y>,
y=y(a-a,yfl+a(t)/2
3) b,=a,, by, =—a,, mo cucmema (5) sxeusanenmna cucmeme
x=x((8, — 2y 1+ a1 (1)) + 2, (D) xy),
y=-y(a - ya, J1+en ());
4) b =—-a/2, by=a,/3, mo cucmema (5) sx6usanrenmna cucmeme
x=x(a — Y L+ (1) +y* (38 - 2a,Y)a, (1),
y =y(3a —2a,y )1+ (1))/6;
5) b=—a,/3, by =a,/3, mo cucmema (5) sxeusanrenmna cucmeme

x=x(a —a,y 1+ 5 (1)) + Yoz, (1),
y =yl —a,y)l+a(t))/3;

6) b, =—a,, by =a,/3, mo cucmema (5) sxéusarenmna cucmeme

x=x(a, —a,y )1+ ey (t))+ y(3a, —a,y Vo, (t),
y = y(Ba —a,y N1+ (1))/3;

7) b, =-2a,, b; =2a,, mo cucmema (5) sxeusarenmuna cucmeme
x=x(a — 8,y 1+ (1)) + a,a, ()X,
y=2(a ~ay )y + yau 0) - e (1))

8) b, =—a,, by =a,, mo cucmema (5) sxeusanenmna cucmeme

x=x((a, —a,y N1+ ey (1)) + Xaua, (t)) + yas(t),
y=(a —a,y)y+yat) - Xxa,(t)),

20e qa;(t), 1=13 — npoussorvbHvle CKAIAPHbIE HeENpepbleHble HeYemHble

dyukyuu.
/lokazamenvscmeo BHITEKaeT W3 TeOpeMbl |  ToOCIeAOBaTEIbHON

IIPOBEPKO TOXKIECTBA (4) IS KaXKI0T0 MHOXKHUTEIS IIPH ¢, (t) .
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[TomyueHHple  pe3yabTaThl  TMO3BOJISIOT — HCIOJB30BaTh  Pe3yJIbTaThl
UCCTIEIOBAHUS KAYECTBEHHOTO TOBEICHHSI PEIICHHU XOPOIIO N3YUYEeHHON CHCTEMbI
(5) mns wuzydeHus OoJiee CIOXKHBIX IO CBOEW MPHUPOJIE HECTAMOHAPHBIX
BO3MYIICHHBIX cHCTeM. [Ipu 5TOM, B 4YaCTHOCTH, XapakTep YCTOHYMBOCTU
pELIEHHH, IIPU t =t, BBIXOAAIIUX U3 OJHOW U TOM K€ TOYKH, BCEX BO3MYILECHHBIX

(c coxpanennem Od) cucteM Takow k€ Kak U 'y UICXOJTHOM CUCTEMBI.
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YK 004. 8
BUPTYAJIHA PEAJIHOCT C OCULUS RIFT
M. HukoJi0B
BenukotrspHOBCKH yHUBEpCUTET ,,C6.c6. Kupun u Memoouu”

Hcemopus

Oculus VR e ocuoBana ot Ilanmbp JIbKH, KOWTO omucBa cede CH KaTo
BUPTYaJICH CHTYCHACT U XapayepeH MaHuak.KoMImanusiTa 3amovBa KaMrmaHus 3a
pa3BuTHETO Ha HeitHus npbB npoaykt Oculus Rift, HoBatopcka BupTyaiHa pe-
aJTHOCT , KOATO T€ ,JIoTamsi” B reMimiuies Ha urparta.C mojakpernara Ha Hai-
nobpurte BUAco Kommanuu,BKitountenHo Valve, Epic Games and Unity , the
Kickstarter, xouto ca eguu oT Haii-ycrenure,c Hag 2.4 MJIH. J0japa WHBECTH-
IIUs1 B TO3U CBETOBEH MTPOECKT.

Komnanusita 32 MOMEHTa € B mpolec Ha jopa3padorBaneTo Ha Oculus
Rift B onut 1a HampaBu pPEeBOJIIOIIMOHEH HAYWH, IO KOWTO XOpara e MoraT Ja
Ce HaclaXK/1aBaT Ha HHTEPAKTUBHO ChIbpIKAHHE.

Yeoo:

Oculus Rift e HMD Bupryanno ycrpoiictBo (Head Mounted Display),
KOETO MPEAO0CTaBs BBH3MOXKHOCTTA 32 CHMYJIAlUATA Ha TpuusMepeH oOpa3.To3u
MIPOCKT OIIE € B pPa3BUTHE, KATO € MpeAHa3Ha4YeH 3a pa3paboTduiy U, pa3doupa
ce 3a VR/3D enrycuactu.

Ocnoena wacm:

JloGaBeHa peaHOCT — HacIarBane Ha WHGOPMAIIUS WIN JUTUTATHU U300-
pa’keHHUsl BbPXY ChIIECTBYBaIM 00eKTU. JJoOUBa MomyasipHOCT OKOJI0 Oyma Ha
cMapThoHN U TabJIeTH, KOUTO TO3BOJISBAT MOJOOHN BB3MOXKHOCTU Ojaromape-
HUE Ha CBOMTE KaMEpH M IOCJIC/IBAIIO CMECBaHEe Ha (PM3UYECKUS M BHPTYATHHUS
CBSIT BBPXY JAUCILIES.
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N3cnenoBarenckure otaenu Ha rojeMu [T rurantu Habnsrat Bbpxy pas-
paGoTBaHe Ha Xapayep U copTyep 3a qo0aBeHa PEaNTHOCT,KaTo JUACPU B Ta3H
obmact ca Google, kouTo ycrnsBat 1a Ch3AagaT OUMIIA C BIPAJCH B TAX JUCIUICH
Glass, xouTo 111e mpeoCcTaBAT HABUTal[MOHHA WIIM BCSIKAaKBa Jpyra HeoOxoauma
uH(popMaIusl Ha MOTPEOUTENIUTE B PEATHO BpEME.

Oculus Rift mpummyar Ha 9udT OYMIIa 3a CKH, Ha KOUTO € Jo0aBeH 7-
WHYOB €KPaH,KOUTO BKJIFOYBA CICITUATHHM JICIIH, KaTO T€ YCIABAT Ja MPEUYTIST
KapTUHATA 110 JIECEH JOCTBIICH 3a Bb3MpUeMaHe HauyuH. KIIOUOBHAT e€J1eMEHT B
Oculus VR ca nemure, 9ueTo IMOJI3BaHE paspeliaBa TAXHATa CMsSHA CIOPE
HYXKIUTE Ha OTPEOUTENUTE-UMa MOJICITH 33, KbCOTJICH, TaJCKOTIeAN, KAKTO
3a xopa 0e3 mpobsieMH ChC 3pEHUETO WU TaKMBa ¢ KOHTAaKTHHU Jiemu. Bupryan-
HUTE OYMJIA TTO3BOJISIBAT CTEPEOCKONMUYHO BMKIAHE UM MHAYE KA3aHO — MOraT
na npenasat u 3D kapTtunHa

Hpyro mpeumymectBo Ha Oculus Rift mpex apyrute Gim3ku MpoOayKTH €
ronemusat FOV (Field of View). ToBa mpenocraBs Ha MOTPEOUTEIUTE IIUPOKO
3putenHo noiue a0 110 rpaxyca, koeTo € 61M3KO0 10 YOBEUIKOTO U MO3BOJIsIBA Ja
BU ,,.BKapa’ B UTpaTa, 3a pasjiuka OoT Apyrus edekT Ha “mpo3opena Ha APYTHs
Kpail Ha cTasiTa”, KOMTO ce Cpellla PeaiHO MPU JPYTUTE MOTPEOUTENCKH anTep-
HatuBHU peureHus 3a HMD ycrtpoiicTBa,kouTo ocurypsBaT mno-HUChK FOV.
Oculus Rift BxmrouBa u head tracking permienne.To oTunTa IBHKEHHETO Ha Ka-
MepaTa BbpXY IJlaBaTa, KOETO JIBIDKEHUE CE€ MPEeHAcs W BHB BUPTYATHHS CBST.
To3u mpoIyKT paboTH ChC CHENUaIeH IPeIBapUTETHO 00padOTEH AIrOPUTHM U
coTyep,KOUTO Ce HACTPOWBa U MOJIbPKA YCTPOMCTBOTO U BIPAJCHUS B HETO
aKCeIepoOMEeTHY.

Ounnata ca KOMIAKTHH, 0€3 M3JIUIIHKA KOMIIOHEHTH. , MOTaT MOraT Ja
ObJIaT HACTPOCHU CHPAMO OUYHTE Ha MoTpeduTeNs. Llenuar KOMIUIeKT TeXHu Mall-
ko noxa 400 rpama. KomnaHusita nMa 3a e KpaliHaTa [IeHa Ha rOTOBUS IPO-
nykT na owvae okosno 300 gomapa. Oculus Rift Morar ma ObaaT cBbp3aHH KbM
Bceku MouuTop upe3 HDMI unu DVI ka6enn.

I'eiim onmumuzom

Oculus Rift moxy4aBar cuiHa moxkpena ot relM WHAyCTpusiTa. Te ca XUt
Ha urpainHoto usnoxenue E3 B Jloc Anmkenuc, kakto npe3 2012r taka u npes
2013r. B3umar u Harpajgata Ha TeM KPUTHUIIMTE 3a HaW-700bp Xapayep W/viu
nepudepus cperry MpeCTaBUTEIUTE Ha KOH30JM OT HOBO IOKOJICHHE KaTo
XBox One na Microsoft u PlayStation 4 ua Sony.

dur. 1
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Cnen npencraBsHETO Ha IbpBUS cu npotoTul npe3 2012 r. va E3 xomna-
HUATa cbOupa 2.4 MIIH. Jloj1apa MOCpeACTBOM Iutargopmara 3a 100poBoJIHO (Pu-
nancupane KickStarter, a npe3 rouu 2013 roauna-ua E3, Oculus mokassart u 1o-
TEHIIMAJTHATA BePCUs(C BUCOKA pa3/IeUTEIHA CIIOCOOHOCT Ha ekpana) ot 1080p-
TOBA JI0 HSAKBJIE O3HAYaBa, Y€ KOMIAHUATA € OJU3KO J0 Ch3/IaBAHETO Ha MOJEN
3a CEpUHHO MPOU3BOJICTBO, M OCUTYPSBAT ome 16 MiIH. 1omapa mpe3 GupMuTe 3a
nsoBo wmHBectupane Spark Capital, Matrix Partners, Founders Fund wu
Formation 8. Karo Te3u HoBu cpeactBa Oculus VR ru Biara B HaeMaHETO Ha
HOBH KaJIpH, KOWTO Jia TOMOTHAT 3a ONTUMM3AIMATa Ha copTyepa 3a ounsara.

To3u mpoekT uMa 1 moKpernara Ha J0cTa reitm pazpadotuniy, kato ['eio
Hioen (Valve), lixon Kapmak (ID Software),Knug bresuncku (OuBII riaaBeH
nu3aiinep B Epic Studios) m nmp. Mma m mocta urpu, KOUTO MoraT jJa ce
usnomsBaT ontumanHo ¢ Oculus Rift. TakuBa ca manpumep: Team Fortress 2,
Minecraft , Half-Life 2, Portal 2, Hawken u MHOTO Apyru, KakTO U MPEACTOSIIN
3arnaBus kato DooM 4.

BupryannuTte oumsata BIM3aT W B IOJIE3PEHUETO HA KOMIIAHUH, KOUTO
HAMAT 0010 ¢ TeliM MHAyCTpHATa, Kato cryanoro Garage Games, koeto 3acHeMa
noJisipHO cusiaue Hax [lIBenms 1 mokasBa ypes AeMO-BepCHs Ha OUmMIIaTa.

Hpyr pazpaborunk-Jlyka Curmmano Burivepu wucka ja NpuioXu MOpH-
noxennero Street View ma Google 3a Oculus Rift,upe3 koeto morpedutenute
e MoraT Jia JOCTMTHAT Pa3jMYHU MecTa MO CBeTa, Kouto komeHtupa "[Ipo-
OJIEMBT €, 4Ye KOMIMIOTHPHUSIT MOHUTOP THU MPEICTaBs KATO CTATUYHU CHUMKH U
HE OCTaBsl YCEIIAHETO, Y€ HAUCTHHA CH TaM''.

ITenauar kananureT Ha Oculus Rift Mmoxxe ma Obxe "orkmroueH", Koraro
YCTPOMCTBOTO CE€ CBBpPXKE ChC CeH30pHaTa mpuctaBka Kinect 3a XBox Ha
Microsoft. IIpu moaxonsmaTa CHHXPOHHU3AIUSA ChC 3a00MKANSIINTE MPEAMETH
KOMOUWHAIIMATA HAa T€3U YCTPONUCTBA MOXKE JIa MIPEOCTAaBU YCelaHe 3a UCTUHCKA
BHUpTyaJlHAa peaaHocT. J[o To3u MOMEHT BBb3MOKHOCTUTE Ha TE3HW OUYWja ca J0-
CTBHITHH 32 Pa3pabOTYUIM M EHTYCHACTH, KOUTO Ca MOPbhUaIU MbPBOHAYAITHUTE
BEPCUU Ha MPOAYKTA.

H3600:

OuakBa ce MBHJIHMUAT Mamad Ha MPOAYyKTa Aa cTaHe siceH mpe3 2014 r.
Nmalikyu npeaBua  MOJIOKUTETHUTE OT3UBU 3a TECTOBATa BEPCHs, ChIIECTBYBA
BEPOSITHOCT OYMJIaTa JIa CTAHAT XUT, ChU3MepuM c mosiBata Ha ¢ Kinect 3a XBox.

Ilpenopvka:

BupryanHauTe ounnia ca JIeKH U OYTH HE C€ ycenlaT clief] KaTo ce HACTpo-
a1. CBBp3aHU ca TOCPEJACTBOM Kabela KbM Majka KyThs. TS OT CBOSI CTpaHa €
CBBpP3BaHA KbM KOMITIOTBbpPA KaTo HOpMasieH MOHUTOp ¢ DVI nin HDMI.

Expanbt Ha Oculus e pasnerneH Ha JBe BEPTHKAIHMA YacTH KaTO M300pa-
YKEHUETO OT JIsIBaTa 4acT Ha €KpaHa ce MOKa3Ba Ha JIABOTO OKO, a OT JsicHaTa
4acT Ha JSICHOTO OKO. ToBa MOXe J1a ce KOHCTaThpa KaTo TOJISIM TUTIOC TP TPO-
IpaMHUPAHETO.

KirodoBa € vactra ¢ HariacsiHeTo Ha W300paKEHUETO KbM OumiiaTa. 3a Ja ce
BWKJIa, KaKTO TpsiOBa ,ITpe3 oumiiaTta n300pakKeHUETo TPSOBaA /1a ce U3KPUBH 00pat-
HO Ha M3KPHUBSBAHETO, KOETO UMAT oumiiaTa. LlemusT To3u mporiec € mogpoOHO OmH-
CaH B IOKYMEHTAIIUSTA U € KOPEKITHUs, KOSITO CE MPAaBU B Kpasi Ha KaJIbpa.
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N3Tounuum:
1: http://www.oculusvr.com/
2: http://www.capital.bg/

YK 519.622
TECTUPOBAHUE MOJU®UIIUPOBAHHON BEPCUU
HNHTEI'PATOPA 'AYCCA-9BEPXAPTA
HN.E. [Tanexos, B.I'. bopucos
KemepoBckuii rocy1apCTBEHHBIN YHUBEPCUTET

B pabote nmpuBeneHbl pe3yiabTaThl HEKOTOPBIX TECTOB mpuiokeHus Diffs
[1], nonomHenHoro pexxumoM uHTerpupoBanus OJY meromom OBepxapra [2].
Meton OBepxapra MIMPOKO UCHOJb3YeTCS MPU YUCIEHHOM WHTEIPUPOBAHUU 3a-
a4 HeOECHOW MEXaHMKH B CBSI3H C €0 BBICOKOW 3(PPEKTUBHOCTHIO HA 3TOM
kiacce 3a1a4. B [3] nmpuBeneHsl, moapoOHOE ONMUCAHKUE U PE3YyJIbTaThl TECTUPO-
BaHusi mporpammbl Gauss 15, peamusyromeit anroput™M Merona [aycca-
OBepxaprta. 3a OCHOBY HACTOSIIIIECH pabOThl ObUT B3SIT UCXOAHBIM KOJ Ha SI3bIKE
doprtpan Oera Bepcum anroput™a [ aycca-DBepxapra - Gauss_32_mod, siBis-
rorerocss Mogudukanueit Gauss 15, v onyOJIMKOBAaHHOTO Ha JIEKTPOHHOM pe-
cypce [4]. Hdua ucnonws3zoBanus anroputMa Gauss 32 mod B NpUIIOKEHUU
Diff5, ucxomuslii Koa aaropuTMa OblUI TepenrcaH Ha s3bIK [lackab U B HEro
ObUTH BHECEHBI HEKOTOPBIC U3MEHEHHUS, CBSI3aHHBIE C OCOOCHHOCTSIMH TPOIIEAYP
BBO/Ia-BbIBO/Ia MH(pOpMaluu, ucnoib3dyembix B Diff5. TectupoBanue npoBoau-
JIOCh C IIEJIbIO TIOJITBEPKACHUS KOPPEKTHOCTU PAOOTHI MOIU(PHUITMIPOBAHHOTO aJI-
TOpPUTMA W CPAaBHEHHS PE3yIbTATOB MHTETPHUPOBAHUS C JAHHBIMH, TPUBEICH-
HBIMHU B [3].

Jlns TecTUpOBaHUA UCIIONB30BAIACh 3a]a4a JIBYX Tell:

y, =Y
1! 3 yl(o):]'_e
e Y,(0) =0 o
9 1}
Y; :_I’_; ys(O):0

, y,(0)=/L+e)/(l-¢e)
y4 :—%, rﬂer=«/y12+y22 )

Pa3IUYHBIX 3HAYEHHUSAX SKCLIEHTPUCUTETA €. BRIOMpaIUCh pa3InuuHble 3HAYECHUS
CJIEAYIOIINX BXOJIHBIX MapaMeTPOB MPOLIEAYPbl HHTErpUpOBaHUs [3]:
* TF — koHeuHOE 3HaYeHNe HE3aBUCUMOM MTEPEMEHHOI,
» ERR —3anaBaemasi TOUHOCTS 151 BBIOOpA MEPEMEHHOTO 111ara,
= STEP — BenuuuHa mara B peXKUMe MHTETPUPOBAHUS C MOCTOSHHBIM IIIa-
rOM,
* NOR — nopsamok uHTErpaTopa,
* NI — 4ucno urepauuii Ha mare.
Ha BpIX0/€ aHATM3UPOBAIUCH BETUUUHBI:
= Ar — cpelHeKBaJipaTUYHas MOTPEUIHOCTh MEPBBIX IByX KOMIIOHEHT pellie-
HUs (a0COMI0THAS),
* NF — gyucmno obparieHult K nporeaype npaBbiX YacTew.

78


http://www.oculusvr.com/
http://www.capital.bg/

0, {&0 {&0 {(:0 {‘:0
s 2 0 R %

11

MorpewHocts |Ar|
. 7
&0) (‘306 &

%e, %, %
o % %

3
/
. :

0,001 0,01 01 1
e Lar uHTerpupoBaHua

%, %
4

Puc. 1. 3aBucumocts Ar ot STEP.

O1ieHKa MOTPEITHOCTH MPOBOIMIACH B KOHEUHOM TOYKE MHTEpBaIa WHTETPUPO-
BaHUs1, KOTOPBIN BeIOUpacs kpatHbIM 27. [lockonbky pemnenue 3anaun (1) 2m-
NEPUOANYHO, OIIEHKA MOTPEIIHOCTH MOXKET OBITh MOy4YeHa CPABHEHHEM peliie-
HUS B HA4aJbHOW M KOHEUHOM TOYKaX MHTEpBaJia HHTETPUPOBAHMUSL.
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Puc. 2. 3aBucumocts Ar ot STEP [3].
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HccnenoBanach 3aBUCUMOCTD TorpemrHocty ot mara STEP. lns storo
3amaya (1) mpu e=0.1 wunTerpupoBasiack Ha wuHTepBase 1000 oGopoToB
(TF =2000m) B pexxuMe MOCTOSIHHOTO IIIara ¢ IIECThI0 UTEPAIlUSIMH Ha IIare.
[Topsimox mHTErpaTopa BapsupoBaics ot 2 go 11. Ha puc. 1 npencrapiensl 3a-
BUCUMOCTH Ar OT BeIMYMHBI BblOpaHHOro Iara uHTerpupoBanus STEP. Ha
puc. 2 s CpaBHEHUS H300pakeHbl PE3yJIbTAThl AHAJOTUYHOTO TECTa, IS
Gauss_15, npuBenenssie B [3]. 3ameTuM, 4TO Ha puC. | mIKana ocuM OpAMHAT
HAYUHAETCS ¢ BeMUYUHBI le-12 B otnnune ot 1e-9 Ha puc. 2. CpaBHEHHE PUCYH-
KOB MOKAa3bIBAET, YTO JJISl OPSIIKOB UHTETpaTopa paBHbIX 2 U 3, rpaduKu Mojy-
YalOTCSl UJICHTUYHBIMHU. XapakTepbl rpaduKoB sl 00Jiee BBICOKUX IMOPSIKOB
aHAJIOTUYHBI, C TOM JUIIb PAa3HULEH, YTO BEJIMYMHA MOTPEUTHOCTU HUKE KOTO-
POl MPOSBISIETCS UX CIydallHOE TOBEJCHUE, BHI3BAHHOE OIIMOKAMH OKpYTJie-
HUsI, B HAIlIEM CiIy4yae Ha 2-3 mopsjika MeHbliIe, 4eM B [3].
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Puc. 3. JIluarpammbl «TOYHOCTb-OBICTPOACHCTBHEY.
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Puc. 4. 3aBucumocts Ar OT UHTEpBaIa UHTETPUPOBAHMUS.

N3yyanach 3aBUCUMOCTh TOYHOCTH U OBICTPOACHCTBUS MPHU PA3TUUHBIX
3HAYCHMSIX KOJIMUECTBA uTepanuii Ha mare. Jjis atoro 3amaya (1) mpu e = 0.9 u
e = 0.1 unTerpupoBanach Ha uHTepBasie 1000 060POTOB B peKUME MEPEMEHHOTO
mara u nopsaake narerparopa NOR = 11. Bennunna ERR BapeupoBanace B un-
TepBaje or le-3 o le-15 u cTpomnuch nuarpaMMbl TOYHOCTh — OBICTPOJICH-
ctBue it 3HadeHuit NI ot 1 go 6. I'paduku nns NI=1, 3, 6 npencraBieHsl Ha
puc. 3. Ilonyuennsie pe3ynbtarsl 11t € = 0.1 COOTBETCTBYIOT TaHHBIM [3], C TOH
JUIIb pa3HULEH, YTO HAWTydllas JOCTH>KMMash TOYHOCTh Ha JIMHEHHBIX y4acT-
kax rpaduxoB B [3] coctaBusieT le-9, Torma, kak B HalleM ciy4yae JTUHEHHBIC
YYaCTKHU XapaKTePUCTUK MPOAOHKAIOTCS O BeUYuHbI 1e-12.

HccnenoBanack 3aBUCUMOCTD MOTPEIIHOCTH OT JJIMHBI HHTEpBaia UHTErPU-
poBanus. MuaterpupoBanack 3amada (1) mpu e = 0.1 Ha unTepBaiax ot 1 go 1000
00OpOTOB C MOCTOSTHHBIM IIaroM paBHBIM 7/16, opsinok merogaa NOR usmensuics
ot 6 10 12, uHTerpUpOBaHUE MPOBOAWIOCH IO MOJHOM CXOAUMOCTH urepauuid. Ha
puc. 4 npejcTaBieHa 3aBUCUMOCTD MOTPEIIHOCTU Ar OT KOoJMuecTBa 000poToB. M3
puc. 4 BUJHO, YTO METO/IbI YETHOTO MOPSAIKA JTAIOT JIMHEWHYIO 3aBUCUMOCTb BEJIU-
YUHBI IOTPEIIHOCTH OT JUIMHBI HHTEpPBajia MHTEIPUPOBAHUS, @ HEYETHOTO — KBaJ-
paTUYHYIO, UTO COOTBETCTBYET pe3yJibTaraM [3].

[IpoBouOCH CpaBHUTENBHOE TECTUpPOBaHUE airopurma laycca-
OBepxapta, wuHTerpupoBanHoro B DiffS wu  wucxogHoro anroputma
Gauss_32 mod na si3bike @optpan. [lyrem Bapuanmu BenuuuHsl ERR crpou-
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JMCh JUarpaMMbl TOYHOCTh-OBICTPOICHCTBUE MIJISl PA3IMYHBIX 3HAYCHUN MCXO]I-

HBIX mapameTpoB. Ha puc. 5 mpuBenens! rpaduku, MoIydeHHbIE IPU UHTETPU-

pPOBaHUU TPAeKTOpHUU C 3KcueHTpucuTeToM € = 0.999 Ha untepBasie 1000 060-

POTOB C TIEpeMeHHBIM I1arom u mopsakom NOR = 11.

[IpuBeneHHBIC BBIIIE JaHHBIC MOKA3BIBAIOT COOTBETCTBUE PE3YIHTATOB TECTHPO-
Banwms Diff5 u pe3ynbTaToB [3], ¢ TOM JHIIb pa3HUAIICH, YTO BEIIMYHNHA

1,E-02 [ \
1,6-03 === NOR=11 Diff 5

~==NOR=11 FORTRAN
LE-04

PEA

LE-05

Norpewnocts [Ar|

B
m
=3
3

1E-07 1 P INH t
1,€-08 ! - \f\/ |
1,E-09

1E+06 NF 1,E+07 1,E408

Puc. 5. CpaBHeHHE TuarpaMM «TOUYHOCTb-OBICTPOICHCTBUE.

JOCTHKUMOW TOYHOCTU allrOpUTMa, UHTerpupoBaHHoro B Diff5, oxazbl-
BAETCS Ha 2-3 MOpSAAKA Jydlle, YeM UCXOJHOM MporpamMMel Ha sA3bike PopTpaH.
OTO CBSI3aHO C TEM, YTO MO CPABHEHUIO C apU(PMETUKON TBOMHON TOYHOCTHU HC-
XOZHOTr0 KOJia MPOrpaMMbl, UCIIOJIb30BaHUE pacliupeHHON apudmeTrku B Diff5
JTa€T COOTBETCTBYIOIIECE MTPEUMYIIIECTBO B TOUHOCTH MPEACTABICHUH Yncia [3].

W3 npencraBiieHHBIX BBIIIE JAaHHBIX MOXHO CIIEJIATh BBIBOJ, YTO IIEPEHOC
aJIrOpUTMa Ha APYroil A3bIK MPOrpaMMHUPOBAHUS, €r0 MOAU(UKAIIMS U UHTETpa-
s ¢ npuwioxkeHuem DiffS 6putn mpoBeieHb KOPPEKTHO.

Cnmcok Jureparypsbl:

1. KakoB P. H. IIporpamma Diff4 s 4ucieHHOro M Ka4eCTBEHHOTO aHAIM3a PEIICHHI
0ObIKHOBEHHBIX U epennnanbubix ypasHenuit / P. H. Kakos, /I. ['aneeB — MaTepuaiibt
V MexayHapoJHOM HayYHO-TIPAKTUYECKOW KOH(PEPEHIINU CTYACHTOB, aCIUPAHTOB U MO-
noapix ydeHsix, Kemeposo, 2010.

2. Everhart E. A New Method for Integrating Orbits / E. Everhart — Bulletin of the American
Astronomical Society, 1973. V. 5. P. 389.

3. AsmromieB B. A. Unrterparop I'aycca—OBepxapra / B. A. AparomnieB — BerauciuTenbHbIE
texHoaoruu, 2010. T. 15. Ne 4. C. 31-47.

4. Asmomes B. A. Unrerparop ["aycca—OBepxapra [DnekTpoHHbIi pecypc]. Pexxum nocty-
na: http://www.scharmn.narod.ru/AVD/Software.htm (gara oopamienus 16.03.2014).

YK 004 : 34
IMNPOEKTUPAHE U PABPABOTBAHE HA WEB BASUPAHO
NMPUJIOKEHUE 3A OPI'AHUTE HA CBAEBHATA BJIACT
M. M. IlerpoBa
Benuko TepHOBO, bbirapus

Pe3rome

N3non3BaneTto Ha MHGOPMAIMOHHUTE TEXHOJIOTMH B ChAcOHATa cHCTeMa
noAoOpsiBa e(EKTUBHOCTTA W MPO3PAYHOCTTAa HA MPaBOpPA3aBAHETO, BOAMU O
YCKOpsIBaHE Ha MPOLEAYpPUTE MO 3aBeXJaHEe Ha Jejara, a LenTa e
POIbJDKaBaHE Ha MpoIeca N0 UHTETPHpaHe Ha WHOOPMAITMOHHUTE CHCTEMH U
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OCHUT'ypsIBAaHE HA II'bJIHATA UM MPUJIOKUMOCT B ChAWIMINATA, MPOKypaTypaTta u
CJIEJICTBHETO.

3a eexTHBHOTO (PYHKIIMOHMpPAHE Ha ChAcOHATA CHCTEMa € BaXKHO Ja CE
OCUTYpU CBOOOJIEH JOCTBII U OOMEH Ha HHpOpMAIMS MEXAY OpraHuUTE Ha
chleOHaTa BIACT, JAbpKaBHATa AaJIMHHHCTpPALUS, KaKTO U C TPaXKIAHCKOTO
o011ecTBO U Ou3Heca.

[IpoekTupaHoTo u pa3pabOTEeHO COPTYEepHO MNPHUIIOKEHUE 3a H3JaBaHE
uckane 3a crupaBka o Hapen0a Nel4/18.11.2009 r. aBromaTusupa AeHHOCTTa U
yJIEeCHsIBA TpoIemypara 3a BCHYKHM IOTCHIMAIHH  TOTPEOWTENH B
crienuain3vpaHaTa aIMUHUCTpalMs Ha ChlcOHaTa cucTeMa.

KirouoBu aymm: cbiaebOHa Biact, copTyep, aBTOMAaTHU3aIusl, HAIIMOHAIHA
0a3a manHu ,,Hacenenne”

BBHBE/IEHUE

BbBexx/1aHeTO Ha MHOTO M pa3IMuHU MH(POPMAITMOHHU CUCTEMH B OpraHUTe
Ha CchAcOHATA CHCTeMa Hajara OCUTYPSBAHETO HAa HAJICKIHA CBBP3aHOCT MEKIY
OTJICJTHUTE UHCTUTYLIMU U TIOBUIIIaBaHE HA YMEHUITA Ha pabOTEUIUTE C THIX.

[IpeaBuy yBenudyeHaTa MOOMITHOCT Ha HACEJICHUETO B MOCICTHUTE TOAUHU
BB3HMKHA MPOOJIEM C OTKPUBAHETO Ha TPpakKIaHW 3a Ja UM OBIaT BPHYBAHU
NPU30BKH, CHOOIIEHUS W  JPYrd  ChACOHU  JOKyMEHTH. Bb3HUKHA
HE0OXOJMMOCTTa BbB BCSIKA ChJeOHA CTPYKTypa Jla MMa JIUIa, KOUTO HUMAT
IoCcThI 0 HanvoHanHa 6Oa3za mannu ,,HACEJIEHUE”, ypeneno B Hapenba
Ne14/18.11.2009 r. ¢ nien u3BbHpIIBaHE HA CIPABKHU 32 aKTYaITHOTO TPaXXIaHCKO
U CEeMEMHO CBhCTOSHME Ha JiMlaTta. [oBa 3HAYMTENHO YJECHsBa paborara u
nmpeMaxBa €IHa OT OCHOBHHTE NpPHYMHA Jela Ja He ObJaT 3aBbpPIIBAHH B
3aKOHOYCTAaHOBEHUS CPOK.

PazpaboTBanero Ha codTyep, 4pe3 KOMTO Ja ce aBTOMATU3HUpa U YJIECHU
Olll¢ TIOBEYE MpOIeaypaTa MO WCKAHE U U3JaBaHE Ha CHpPaBKU OM OWUII0O MHOTO
MOJIE3HO 3a MpakTUKaTa B ChAWIMIIATA. TBH KATO CIYXUTEIUTE, KOUTO
M3KMCKBAT TaKWBa CIPAaBKU Ca MHOTO B JajieHaTa CTPYKTypa — CEKpeTapw,
JEJOBOAUTENM — TO OW Ouigo omie Mmo-1o0pe, ako To3u codTyep Obiae
pa3paboOTeH, Taka, 4e Ja C€ MPEAOCTaBM Ha BCHUYKH MPEKOBH TOCTBIT [0
MPUIOKEHUETO ¢ eHa o011a 6a3a JaHHH.

[ToreHuunanauTe TOTpeOUTENM Ha pa3padOTEHOTO MPUIIOKEHUE ca
CIIY’)KUTEJINTE B CHCIHATM3UpaHaTa aJIMHHHUCTpAIlMS Ha ChIAcOHATA CHCTEMa —
TPOKIAHCKM W HaKa3aTelIHW  JCJOBOJUTENM, CEKpeTapu, MPHU30BKAPH,
CIIy)XUTeNH B O10po ,,ChIUMOCT’, KAKTO pa3dMpa ce U CIy>KUTENs, KOUTO MMa
noctenn 10 HBJL ,,Hacenenue” n n3naBa MCKaHUTE COpaBKu. ToBa MOXe na €
BCEKU CITYXKUTEJ, Ha KOUTO € BMEHEHa J1aJieHaTta Jurb>KHOCT oT [Ipeacenarens Ha
OopraHu3alMoOHHATa eAuHUIA. Te TpsOBa ma MpuTeKaBaT OCHOBHM MO3HAHUS 32
paboTa C MEpCOHAJICH KOMIIOTHP W Haii-Bede paboTa ChC KOWTO W Ja € OT
pasnpocTpaHeHuTe yed Opay3bpu. 3a camara WHCTalaus ¥ aJMUHUCTPUPAHE
obaue, ce MCKaT MaJIkO T0-33bJI00OYCHN 3HaHUs B obOnactra Ha Apache, Php,
MySQL. Tlopaau Ta3u mpuyuHa € MPEABUIICHO TS Jla CE MPaBU OT CUCTEMHUS
aIMUHUCTPATOP HA ChJla, aKO TOW MMa Ha3HA4YeH TaKbB WM 4pe3 OTJajJICUCH
JOCTBIT, KOUTO MOKe Aa Obae ocurypeH. I1o HaTaM B M3J10’)KEHUETO HA TIPOSKTA

" CodryepHOTO IIpHITOKEHHE € anpoGupano B Paiionen cbx rp.Kosmomyit
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nie ObA€e HalpaBeHO MNOAPOOHO ONMMCAaHWME 3a ToBa Kak Ja ce paboTu ¢
MPUIOKEHUETO U KaK TO JIa C€ MHCTAIMPa, HACTPONBA U aJ]MUHUCTPUPA.

1. UBUCKBAHUA 3A ®YHKIHUOHAJIHOCT HA ,,UCKAHE”®

Hapen6a Ne 14 or 18 noemBpu 2009 roawHa 3a pela M HadyWHaA 3a
MPEIOCTaBsSIHE HA JIOCTHII HA OPTAHUTE HA ChAcOHATa BJIACT JI0 HAI[MOHAJIHA 0Oa3a
JAaHHU HaceJIeHWe, Ompenelis KOHKPETHU AaHHH, A0 KOWTO C€ JOIMyCKa JTOCTBII
(mocoueHu ca B OJ1aHKaTa, M3M0JI3BaHa KaTo HadaiHa ¢opma).

Ha 0azata Ha BB3MOXHHTE JaHHU, KOMTO ca JOCTBIIHH, JOCEranrHaTa
MIPaKTHKa Ha CIYXXUTEJHTE €, 3a BCAKA MCKaHa CIpaBKa Ja ce MOIbjBa OJIaHKa,
npeaBaputenHo opopmena nHa MS Word u cien kato T ObJe HOMBIHEHA CE
pasneyarBa M PBYHO IIpeHaBa Ha CIYKUTENSA, KOMTO uMa nocThil ga HBJI
,HaceneHue” u TpsiOBa Ja U3rOTBU camaTa CIIpaBKa.

brnankaTta, K0STO ce W3MOJI3Ba KAaTO M3XOJHO 3ajJlaHMe Ha codTyepa 3a
U3/laBaHe Ha UCKAaHE 3a BHUJIa U MpUMepHaTa (PYyHKIMOHAIHOCT € Ta3H, KOATO Ce
U3II0JI3BA 10 MOMEHTA.

[TepBOHauaHATA Hes O¢ n1a ce pa3padoTu Oianka B MS Word ¢ momornra
Ha Brpanenus moayn MS Visual basic. B mporieca Ha pa3paboTka ce okasa, 4e ¢
TaKOBa peaju3upaHe Ha UaesaTa HIMa Ja Ce MOCTUTHE KeIaHus €PeKT, a UMEHHO
Jla ce MPEeA0CTaBU HAa BCUUKHU MOTPEOUTENIN MPEKOBHU JOCTHII JI0 MIPUIIOKEHUETO
c eaHa obmra 6a3a qanHu. Hsamaie kak ja ce HanpaBu U QyHKusTa ,, I'bpcene”,
KOSITO € y00Ha, 3a J1a ce BUAM 3a JIJICHO JIUIE, Jalld Beue € MpaBeHa CIpaBKa,
3a J1a ce n30erHe MOoBTOPHOTO UCKAaHE U PECIIEKTUBHO M3/laBaHE Ha CIIpaBKa.

Jla ce pa3paboTu mporpama, KOsITO Jia C€ UHCTalupa MOOTACIHO Ha BCEKU
KOMITIOTBD BBB BHJI Ha .€X€ (aiiy, ChII0 € ChITBTCTBAHO OT JIOCTa HEYI00CTBa,
KOHWTO J1a TTOIpeyar Ha ThpCeHaTa (PyHKITMOHATHOCT.

AHanmu3bT MOKa3a, Ye Hall-yJIadHo € pelieHreTo aa Obe pazpadboreno Web
0a3upaHO MPHIIOKEHUE, KOCTO Jla CE WHCTAJIMPAHO HAa CHPBBP, a JOCTHITBT OT
paboOTHUTE CTAHIMK Ja OBJE MO MpEKa C BrpaJcHUS BbB BCUYKHU OINECPAIMOHHU
CHCTEMH WJIM MHCTaupan otaenHo Web Opay3sbp.

llenTa Ha TPUIOKEHUETO € MaKCHMalHO OBpP30 M JIECHO Ja ce M37ane
HCKaHeTo 3a crhpaBka. Ha dwur. 1. e moka3zan oOmuMs uU3riien Ha Mpo3opera 3a
Ch3/]aBaHE Ha UCKaHE.

3a ga umMa MakcuMaiHa Obp3MHa Ha paboTa MpU Taka TbpceHaTa
(YHKIIMOHATHOCT ca T00aBEHU IMajaiiyd MEHIOTa, KbJCTO € Bb3MOXKHO, a OIIUUTE
3a BUJIa JaHHU, KOUTO THPCUM C€ M30UpaT MOCPEICTBOM MOCTABSHE HA OTMETKA.

2. HHCTPYMEHTAJIHU CPEACTBA 3A PEAJIMBUPAHE HA
WEB BABUPAHOTO INTPUJIOKEHHUE

ApxuTekTypara Ha e€IHO yeO MpujoKeHHe 3a 0a3za aHHU CE€ ChCTOM OT
CJIEZIHUTE OCHOBHU CIJIOEBE:

> Kmuent - ye6 Opay3ppa Ha mnoTpeOutenss wiau 1IaThOPMEHO
3aBHCHMa KJIMEHTCKa Mporpama.
> Jlornyecka 94acT Ha TPWIOKEHUETO - KOAMPAHA B AJITOPUTMHUTE,

usnon3Bann B PHP ckpunrtoBe, crenuamau Moaynu Ha yeO—ChpBbpa WIH
3aBUCUM OT MPHUII0KEHUETO CHPBBHP.

8 Criopent HAPEJIBA Ne14/18.11.2009 .
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> Cpbp3BaHe ¢ 0a3aTa JaHHU - NPUIIOKHUS TIPOrpamMeH MHTepdeic
Ha 0a3aTa JaHHUW WM OCHOBHU MPOTOKOJIU 3a Bpb3Ka ¢ 0a3u JaHHU.

> CwpBbDp 32 6a3a TaHHH

HNHcTpyMeHTaAJIHM cpeAcTBa 32 pa3padoTBaHe HA MPUJIOKEHHETO ca:

> PHP: ckpunToB €31k 3a CbpBBPHO MPOTPAMUPAHE;

> MySQL: cuctema 3a ynpaBieHue Ha pelaluOHHU 0a3u TaHHU;

> Apache HTTP Server;

> PHPLib: (PHP Base Library) kommiekT OT HHCTPYMCHTH 3a

pa3paboTBaHe Ha yeO OasvpaHd MPUIIOKECHHS, BKIFOYBAII KIACOBE W (DYHKITUH 3a
paboTa ¢ TeMIUICHTH, MOTPEOUTEICKAa aBTCHTUKAIINS, YIIPABJICHUE HA CECHU H JIP.

Codpryep 3a M3gaBaHe Ha MCKaHe

Hauano | Jofaeu HoBO MckaHe | Mpernes Ha MCKaHWA Topeu

NPUNOXKEHWE N 1

-7 ) SPPARTe, i r Cbcras:
Bua aeno: | - Watiepy - v”ﬂo /T (®opmat: No: ..../....T)

NCKAHE

33 NPEAOCTaBAHE Ha CNPaBKa No peaa Ha Hapeafa N¢ 14/18.11.2009 .

3a MHBOPMALHMA OTHOCHO NULETO I 1, ErH: ]

1. erH

I™ 2, e (cobiereeno, Gaunmno, damnnmo)
O 3. NpoMeHn B nMeHaTa

4. non

s, FpaxaaHcTBO

7 7. AKkT 33 paxaaHe (HOMEP, AATa M MACTO Ha CHCTABAHE Ha aKTa)
™ 8. Nocroanen aapec

r 9. Hactosw aapec

" 10 AOKYMEHT 33 CAMONMYHOCT

O 11.NpaBHH OrPaHUYEHUA

I” 12. Cemetino nonoxenne

13, akr 38 6pak/ceaebHo pewenne 3a passoa (HOMEP, AaTa M MACTO Ha Cb Ha akTa/noct Ha p a)
I” 14. flaHHn 33 cHBPT (aaTa Ha CHBPT, HOMEP, AaTa H MACTO HA CBCTABAHE Ha aKTa)
[ 1s. ElH, nMeHa, rpaxaaHCcTBo M MHHAMKAUHMA, A3NK Ca XHEW CNEAHNTE DOAHWHK!

| a) cenpyr/cenpyra;
. O 6) naika;

o O 8) Bawa;

o O r) Bpara/cectpu;

o 7 a)aeus;

W3roTeun uckaHeTo MNony4un cnpaekarta
Ve u bammana: [ |
AnexHocT: [ |
Moanuc:
Aata: [2o12087 (roauna-meceu-aata)
Sanuwu

@ur. 1. O6uy u3raea Ha mpo3opelia 3a Ch3/1aBaHe Ha UCKaHE ¢ HOBUS COPTyep
Te3u cpeacTBa ca OE3IUIATHU U CE Pa3NpPOCTPAHABAT C OTBOPEH KOJI, KOETO
¢ eAHa OT mpuuMHHTE 3a TexHus u3dop. PHP, MySQL u Apache ca tpute
KJIFOYOBU TEXHOJIOTMM C OTBOPEH KOJ, PabOTEeIIM CHBMECTHO HA IOBEYETO
JercTBany yed cbpBbpH JHEC.

3. PABOTA C TIPUJIOKEHUETO

3.1. Hauasen expan: [Ipu 3apexaaHe Ha MPUIIOKEHUETO, B Opay3bpa ce
BIOKJIAa HavatHus ekpa (Pdur. 2).
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CodhTyep 3a vanaBaHe Ha MCKaHe

Hadano | Jofaen HoBo Hokade | Mpernen Ha HCKAHKA [ Tepeu |

il lme BWAa Ha aeno Howmep Ha aeno HzroTeHn HaTa

el

@ &’ @ 86 MWeaHka Aedkoes NMe-4koea FpaxasHoKo geno Mo: 344/ 2010r, Metep MNetpoe MeaHoe 2012-08-04
ol

& 82 MetTep MeH4eE MpamwaaHoKko geno Mo: 425 f 435 r, MeH4o 2012-08-02

®ur. 2. Hauanen ekpan
Tam ce u3BeXaa CIUCHK C BEUe 3alMcaHnuTe B 0a3ara JaHHU MCKAHUS 3a
CIIpaBKH, KaTo Cpelly BCsiKa cipaBka uMa 3 OyToHa:

- OyTOH 3a pa3nedyaTBaHE Ha XapTHEH HOCUTEII 3allaMeTeHOTO B 0azaTa
JIaHHU HCKaHE;

>
& - OyTOH 3a MpoMsHa II0 BEYye 3allaMETEeHO MCKaHe 3a cipaska. [Ipu
HAaTHCKAaHETO My C€ OTBaps IMpo3opena 3a 100aBsHE Ha HOBO MCKAaHE ChC BEYE
3alMCAHUTE 10 MOMEHTA JIaHHH;

‘@ - OyTOH 3a U3TPUBAHE Ha BEUE 3allaMETEeHO HCKaHE;

Otrope HajJ cnuchbka C Bede 3alMCaHUTE B 0azaTa JaHHU HCKAHUS 3a
CIIpaBKHM MMa TPHU MPENpaTKU:

- HavaJio — Ta3u mperparka HA BpbIlla BUHATH B HAYaIHUS eKpaH (Pur. 2.);

- Jlo6aBu HOBO HCKaHE — Ta3W MpenpaTka HU Mpania KbM €KpaHa 3a
no0aBsHE Ha HOBO MCKaHE B 0a3aTa JaHHU,

- Ilpernen Ha wWcKaHWs — Ta3W TMpenparka HU JaBa U3TJIEH BBPXY
Jno0aBeHUTE B Oa3ara JaHHU MCKaHUS;

OTI[OJ'Iy 1o CIIMCBhbKa Ca HOMCpPATa Ha CTPAHHUIUTC CbC 3allaMCTCHUTC B
Oaszara uckanusa. B Irop€H ACCCH BbI'bJI HAa CKpaHa MMa II0JIC 3a TbPCCHE, KAaTO
TBPCCHCTO MOKC d CTaBa I10 UMC, CbCTAaB WJIN JJdaTa Ha Cb3aaBaHC Ha MCKAHCTO.

3.2. lo6aBu HOBO MckaHe: [Ipy HaTHCKaHe HA Ta3u MpernpaTka ce OTBaps
npo3oper] (dur. 3.) ¢ npa3Ha 61aHKa, B KOSATO TPsOBa J1a MONBIHAT JAHHUTE
KOUTO Ca U3BECTHU 32 CbOTBETHOTO JIMIIE U C OTMETKA Jia OTOENIe)KAaT UCKAHUTE
naHHu. BunbsT Ha nenotro ce m3bupa oT magamoro MeHio. CIyKUTENST CH
MOM'bJIBA UMETO M JUTBKHOCTTA, a TOCJIEIHOTO TOJIe C jJaTaTa ce TeHepupa
aBTOMAaTHUYHO OT CUCTEMHATA J1aTa.

Crnen momrbBaHe Ha BCUYKHU JIAaHHH, KOUTO C€ 3HAAT U ciex n3dupaHe Ha
TBPCEHUTE, TMOTpPeOUTENAT TpssOBa Ja HaTUCHE OyToHa ,3anumm’ W
MIPWIOKEHUETO 1€ CE BhPHE B HAYaJICH €KpaH, KaTo ¢ M3BElIe ChOOIICHHE
,»/ICKAaHETO € 3alncaHo, MOXKE Jia TO pa3neyarare!” 3a yCHeuHOTO Ch3/laBaHE Ha
uckaHeto B Oa3ata nanuu (dwur. 4).
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CodhTyep 3a uagaBaHe Ha VCKaHe

Hauvano | Aobaen HoBO MckaHe | Npernen Ha UCKaHWA

l I TBpcu |

MNPUNOXEHWE N2 1

BRNE s TS r Cocrae: [ |

Bua aeno: | - Watepu - ;] |r'-10: Ao | (®opmat: Mo: ... .....T.)

NCKAHE

3a NpelOoCTaBAHE Ha CNpaeKa no pena Ha Hapenba N2 14/18.11,2009 r.

3a MHPOPMAUKMA OTHOCHO rmuETo[ ], ErH: I

[T 1. erH

™ 2. me (coBereeHo, BawnHo, damunHo)

I s MNpoMEHK B HMEHATA

a, Mon

| S. MpaxnaHcTeo

[T 7. akT sa paxnaHe (HOMEp, A&Ta U MACTO Ha CbCTAaBAHE Ha aKkTa)

™ 5. Nocroanen aapec

e, Hactoaw aapec

[ 10, AOKYMEHT 33 CAMONHWYHOCT

| 11.NpaBHK OrpaHU4YeHnA

™ 12. Cemeiino nonoxerue

13, akr 3a Gpak/cvaefiHo peweHne 3a paseon (HOMEp, AaTa M MACTO HA CbCTAaBAHE HA aKTa/NOCTAHOBABAHE Ha PEWEHWETO)
14, AaHHK 33 CMBPT (AaTa Ha CMBPT, HOMEP, AaTa M MACTO Ha CbCTABAHE Ha aKTa)
- 15, EMH, nMeHa, rpaxAaHCcTBo M MHAMKAUKWA, AanK 3 XHWEHW CNeAHWTE POAHHHH!

a) cenpyricenpyra;
6) maika;

B) Bawa;

r) 6parta‘cectpm;
Aa) Aeua;

i A

MzroTemnn mckaHeTo Mony4un cnpaekaTa

Wme u daMunua: [ ]

AneskHocT: I I

Moanuc:

AaTa: 20120817 (roavHa-meceu-aata)

3anuwm

@ur. 3. IIpa3na O6manka 3a cb37aBaHEe HA MCKAaHE 3a CIPaBKa

[lpu HaTuckaHe Ha OyTOHA 3a pasledyaTBaHEe Cce OTBaps TOTOBOTO 3a
pasreyarBae wuckaHe (Pur.5.) m or OyroHa 3a meuaT Ha Opay3bpa ce
pasmnedaTBa B €IMH WM JBA €K3EMIUISIPA, B 3aBUCHMOCT OT TOBA Kak ca ypeacHH
BBTPEIIHUTE MPaBHIa B ChOTBETHHUS OpraH Ha ChcOHATa BIIACT.
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CodTyep 3a vagaBaHe Ha UCKaHe

Hauano | Aofaeu HoBO MckaHe | Mpernes Ha MCKaHua |[ Tepcu |

ID  Wme Bua Ha aeno Homep Ha aenc WzroTeun AaTta

>
@ %\ @ 20 --- UzBepn --- Not /r. 2012-08-17

N\
@ %\ m 86 MeaHka feqkoea fleqkoea MpakAaHCKo Aeno No: 344 / 2010r, MNetTep MeTpoe MeaHoe 2012-08-04

N
E % m 82 Netep MeH4es MpaxaaHcko aeno Mo: 435/ 435 . MNen4o 2012-08-02

@wr. 4. MckaneTo ycrnemHo € 700aBeHO U MOXe Ja Ob/ie pa3nedyaraHo.

MNPHUNOXEHME N 1

BN R T r Cbcras: 343

Bua Aeno: MNpaxpaHcko aeno No: 344 f 2010r.

NCKAHE

33 NpeAoCTaBAHE Ha CNPaBKa No peaa Ha Hapenba N 14/15.11.2009 r.

33 MHDOPMALKA OTHOCHO NHUETo MBaHka fleukosa fleukosa, EMH: 264984441

M1 ern

T 2. vne (cobeTeeno, GawnHno, damnnHo)

™ 3. Npomenn & nmenara

™ 4. nan

s, MpaxnancTeo

¥ 7. Akt 33 paxaane (HoMep, AaTa M MACTO Ha CbCTaBSAHE Ha aKTa)

I 8. Nocrosmen aapec

I 9. Hactoaw aapec

- 10, JOKYMEHT 338 CaMONHYHOCT

O 11.npaeHn orpaHu4eHna

7 12, cenefino nonoxenne

™ 13. &kt 33 6pak/cvaebro pewenne 3a passoa (HOMEP, AaTa M MACTO Ha CbCTABAHE HA AKTa/NOCTAHOBABAHE Ha PEWEHHETa)
7 14, flanum 38 cHbpT (A4TS HA CHBDT, HOMED, AATA M MACTO HA CHCTABAHE Ha aKTa)
O 15. EMH, vmeHa, rpaxnaHcTBo 1 HHAMKAUKWA, O8N C8 XHBH CNEeaHHTE DOAHHHK

« a) cenpyr/cenpyra;
« ¥ 6) marAka;

.« ¥ B) Gawa;

e [T ) 6para‘cectpn;

o [T a) aeus;

WZroTemn MckaHeTo Mony<mn cnpaekaTa
Wme v damunma: MeTep NeTpor MeawHoe
AnesHocT: CreamMA
Moanwuc:
Aata: 2012-08-04

®ur. 5. U3rnen Ha roTOBO HCKaHE

3.3. Ilperuien Ha uckanms: [Ipu HaTHCKaHe Ha Ta3u Mpernparka ce 0TBaps
HaYyaJlHUSI €KpaH Ha NPHIOKEHUETO, BbB KOWTO C€ BIIKJAT 3allaMETEHHUTE B
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Oazarta JaHHHU UCKaHUW.

ByTOHBT @ U3TPUBAHE € MPEMOPBUUTEIHO Ja HE C€ M3MOJ3Ba, HO aKo
BCE IMaK C€ HAIOXKH JIaJICHO MCKaHe J1a Ob/ie U3TPUTO, TO CJIENl H3TPUBAHETO MY
U332 ChOOIICHNE, KOCTO HH IMMOTBBPIKAaBa, Y€ HCKaHETO € u3Tputo (Pwur. 6).

CodTyep 3a M3gaBaHe Ha UCKaHE

Hauano | Jo6aen HoBo MckaHe | Mpernes Ha MCKaHMA H Topcu

ID Mme Bua Ha aeno Homep Ha aesno MzroTewn Aata

»
@ % @ 86 MWeaHka Jeqkoea fleqkoea MpaxaaHcko Aeno No: 344 / 2010r., MNeTep MNeTpoe MeaHoe 2012-08-04

»
@ &\ @ 82 Netep MeH4es FpaxaaHcKko aeno No: 435/ 435 r, MNen4o 2012-08-02

@wr. 6. Expan, moTBbprK1aBall] H3TPUTO UCKAHE 3a CIIpaBKa

3AKJIIOYEHUE

[IpoexTupanoTo 1 pa3pabOTEHO MPEKOBOTO MPHUIIOKEHHE 1IEJIU Ja YICCHU
3HAUUTENHO pabotara Ha ciyxkurenute B Pailionen cba rp. Kozmomyii. 3a
TAXHOTO YJIECHEHHE U y100CTBO € pa3pabOTeHO PhKOBOACTBO 3a MOTPEOUTEIS, C
00sICHEHHMsI 32 MHCTANALMTA U U3MOJI3BAHETO HA MPUIIOKEHUETO.

OuakBaHata (DYHKIIMOHATHOCT OT NPUIOKEHHUETO € TOCTUTHATa: TO €
CPaBHHTEIIHO MPOCTO, KAKTO 32 MHCTAJAIMS U aIMUHUCTPUpPAHE, Taka 1 3a padoTa.
CbC CUTYpPHOCT 1€ JONpPUHECE 3a KEJaHUs e(EeKT 3a MOCTUraHe Ha Obp3HHA B
pabotaTta Ha chaeOHUTE caykuTenu. Cropesa 3amuTBaHE KbM 4acT OT ChACOHUTE
CITy)XHUTENH, TO CE MpHeMa J0cTa J00pe KaKTO OT MO-HampeaHa d B o0iacTra Ha
WHGOPMAITMOHHUTE TEXHOJIOTHH, Taka M OT CIY’KUTEIM C HavyajHa KOMITFOTBpPHA
rpaMoTHOCT. ToBa ce IBIKK M3ISUIO Ha (DakTa, 4e TMPUIIOKEHHETO Oe pelieHo na
pabotu uype3 yeO Opay3bp, KOETO YJECHsSBAa TMOJ3BaHETO, ThH KaTO BCEKHU
NOTpeOUTEN Ha IEPCOHANIEH KOMITIOTH € 3aIl03HAT IOHE C €UH yeb Opay3bp.

Hacokmu 3a pa3BuTHe U YCHhBBPIIIEHCTBaHE:

Pa3zBuTHe B CHUI'YpHOCTTa: J1a ce pabOTH BBPXY 3alluTa KaKTO Ha
daiinoBeTe Ha MPUIIOKEHUETO, KOUTO Ca HA ChPBBPA, TaKa U BHPXY HAYMHA T10
KOWTO MOTpeOUTENUTE 1€ Ce ayTOpU3upar IMpej cucreMara; aa ce 1o0aBu 0aza
JTAHHU 3a TIOTPEOUTENUTE, B KOSITO Jla C€ ChXpaHsIBaT MOTPEOUTEICKA UMEHA U
MapoJy 3a JAOCTHI M MPHU BCAKO BIM3aHE T€ Ja TW BBBEXIAT C Il 3alluTa Ha
JUYHHUTE JTAaHHU, KOUTO CE ChIBPIKAT B CUCTEMATA.

Pa3ButHe BBB (PYHKUMOHAJHOCTTA: Ja ce J00aBU MO-MOJIPOOHO
TBPCEHE; aKO CIYXXHUTEINsd, KOUTO OTroBaps 3a HM3JAaBaHETO Ha CIIPABKUTE IO
UCKAHMATA € OTBOPUJI MIPUIIOKCHUETO M B TO3M MOMEHT OBJIe 3allMCaHO MCKaHE
3a cIpaBKa, TOH J1a Obje U3BECTABAH (Upe3 U3JIM3all] IPO30pel] ¢ W 0€3 3BYKOB
CHUTHaN); J1a C€ MO00pH M YCHBBPIIICHCTBA U3TIIE/IA.
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YK 004.942
BO3MOXHOCTHU ITPUMEHEHUS TIPOI'PAMMHBIX
KOMIIVIEKCOB FLUENT U FIRE 3D JJJISI MOAEJIUPOBAHUS
IMPOLECCOB C)KUT'AHUSA TOIIJIMBA
FO.A. Cenuypoga, C.B. beJsios, ML.E. CenoBckux
¢bumman Ky3I['TY B r. benoso

B Hacrosmiee BpeMsi 3KOHOMHYECKH BBITOJIHBIM M JOCTYIHBIM JUIsI KOH-
CTPYUPOBAaHMS WM PEKOHCTPYKIIMHM arperaToB pa3jiu4yHOro HA3HAYEHUS SBIISIET-
Csl KOMIIBIOTEPHOE MOJIEIMPOBAHUE, KOTOPOE MO3BOJISIET 3aMEHUTh (PU3NUECKUA
HKCIIEPUMEHT 00Jiee ACIIEBbIM KOMITbIOTEPHBIM.

COBpEMEHHBIM U YHHUBEPCAIBHBIM MPOrPaMMHBIM KOMILIEKCOM, MpPEIHa-
3HAYEHHBIM JUISI MOJEJIMPOBAHUS TEXHOJIOTMYECKUX THPOLECCOB, SBISAETCA
FLUENT. Ilaker FLUENT wucnonb3yeT pa3iuyHble MOJEIN FOPEHUs U Teue-
HUH, 4TO MO3BOJISET MOJEIMPOBATh YCTAHOBUBILHECS WM HECTALlMOHAPHBIE Te-
YeHUs BO BCEX CKOPOCTHBIX pexkumax, 2D u 3D motoku, B3anmmoneicTBue
MEXIY Ta30M U KUIKOCTBIO, MOJEIMPOBATH >KUJIKOE pPACMbUICHUE TOIUIMBA,
TEIJIONEPEHOC, BBIYUCIIATh TPACKTOPUM YACTHIL U JIp. Pe3ynpTaThl MoaenupoBa-
HUSI IPUMEHSIOTCS JUISl TIOJTYYEeHUs CBEIEHUM, HEOOXOAUMBIX ISl PEANPOCKT-
HOM MPOpabOTKHU TEXHUYECKUX BAPUAHTOB, allpoOallii MEPONPUATUI IO PEKOH-
CTPYKLIMM W TECTHUPOBAHUIO HAJAJ0YHBIX MEPONPUATHH, & TaKKe IMO3BOJSIOT
NOHATh pu3nueckue 3¢ exTrl, HAOI0AaeMble Ha SKCHEPUMEHTAIbHBIX yCTa-
HOBKax [1].

Hcrnonp3oBanne HECTPYKTYPUPOBAHHOW CETOYHOM TEXHOJOTUU TpeOyeT
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CIEHUAIBHOW TMOATrOTOBKH CETOK JJI paccMaTpuBaeMbIx 3a1ad. [losTomy cos-

mectHO ¢ mporpammoit FLUENT moctaBnstores cpenctBa — GAMBIT, TGrid u

G/Turbo, B KOTOPBIX TEHEPUPYIOTCS MOABMXHBIE (AePopMUpyembIe), IepecTpa-

UBaeMble, a TaKXKe HEKOH()OPMHBIE CETKH. DTO JAeT BO3MOXHOCTb CO3/1aBaTh

kak 2D, Tak u 3D moaenu.

[Tonstaeiit monb3oBarensckuit uaTepdeiic FLUENT u GAMBIT no3Bo-
JsieT OOJIErYUTh MPOIIECC MOCTPOCHUS CIIOKHBIX HECTPYKTYPHBIX CETOK U IMPO-
BECTH Ha HUX YMCJICHHBIC pacueThl. MolHbIi BeruncauTenbHblid 010k FLUENT
COKpalIaeT BpeMsl YUCJIEHHBIX PacueTOB, FrapaHTUPYET YCTOMUYUBOCTh PEIICHUS
Y TOYHBIEC PE3YJIbTATHI.

Pe3ynbTaThl MOTYT OBITH IIPEICTABIICHBI B YUCIOBOM U TpadUuecKoM BH-
Jie, TIO3BOJISIFOIIEM MPOBECTH AHAIN3 MOJIYYEHHBIX PACUETHBIX JTAHHBIX, A TaK-
K€ HarJIAIHO YBHUJIETh IPOTEKAHUE UCCIIEAYEMOTO IIpoLiecca.

Eme ofHUM MOCTYMHBIM MaKeTOM, MpeIHAa3HAYEHHBIM JJIsI YUCIECHHOTO
MOJEIUPOBAHUS, a TAKXKE BU3yaIU3alMU PE3YyJIbTaTOB PACYETOB XaPAKTEPHUCTHK
TEYEHUN U TEIJIO0OMEHA B TEXHHUYECKUX YCTPOMCTBAX, SIBISETCS MPEIOKECH-
ueiid B TITY maker nporpamm Fire 3D.

Fire 3D cocTouT u3 Tpex MpuIoKEHUMN:

- Mesh Creator — npumeHnsieTcs ij1sl reHepupoBaHus ceTok 3D Moeneid,

- Flow Searcher — mo3BoisieT BBINOJIHUTH pacueThl TYpOYJCHTHBIX TCUCHUH C
BO3MO’KHOCTBIO NMPUMEHEHHU JIBYX(a3HOr0 METOJA I ra3a M 4acTULl yIis
JUTst pacyeTa K03 UIIMEeHTa TUTAKOYIaBINBaAHNUSA,

- Data Vision - qyist HarnAaHOTO NPECTABICHUS PE3yIbTaTOB YHCICHHBIX pac-
YETOB.

[Tporpamma pacuera Flow Searcher npuMeHsieT TEXHOJIOTHIO «TEKCTOBOM
KOHCOJIW», CO CTaHJapTHBIMU TpadUyYECKUMH DJIEMEHTAMH  YIPaBJICHUS
Windows. KoHconb conepxut cnenuanbHble KOMaH/bl YIPABIECHUS TPHIIOXKeE-
HUEM M TIO3BOJISIET MO OYEPEAH BBIMOJIHATh HECKOJIBKO BAPUAHTOB PacueToB 0Oe3
BMENIATEIbCTBA MMOJIB30BATES.

brnaronmapss Hanmuuuio 3MeMEHTOB yrpaBieHus Win32, HaMHOTO MpOIIE
YOPaBJsATh MPOLIECCOM BBIYMCIICHUS M HAMUCAHUS MAaKpoCOB. Takke mmeercs
BO3MOXXHOCTh COXPAHEHUSI MAaKpOCOB Ha BHEIIHUE HOCUTENIM JJIsI UX JajJbHEH-
HIEro UCMHOJIb30BaHHUS.

Flow Searcher mpeana3nadyeH s pacuera MPOCTPAHCTBEHHOW a’dpojiv-
HAMHUKU C YYE€TOM MEpPEeHOCa TeIIa KOHBEKIUEW M U3JIy4YeHUEM MpHU TOPEHUU
MOJMANCIIEPCHOTO MBUICYTOJIBHOTO TOIUIMBA B KaMepax CropaHus KoTJioarpera-
TOB, JUIsl OMIMCAHUS JBMKEHUS U TETUI0O0OMEHA TOIUTMBHO-30JI0BBIX YACTHI B Ka-
Mepe cropanus. [103BossieT MOJIEIMPOBATh MPOLIECCHl BBIXOAA JETYYUX U JAOTO-
paHUsl KOKCOBOT'O OCTaTKa, a TaKkKe MOJIMIUCTIEPCHOCTh TBEPAOH (asbl [2].

Paccunrannbie Ha OCHOBE KOMIUIEKCHOM MaTEMAaTUYECKON MOJIENIA Xapak-
TEPUCTUKU MPOTEKAHUS MPOIECCOB B TOMKE KOTJa (3HAYCHHS TeMIepaTyp, CKO-
pocTel U Jp.) MO KeTaHUIO MOJIb30BaTeNsl BU3YATU3UPYIOTCS nporpammoit Data
Vision. IlpencraBiienrue pe3yslbTaToB BO3MOXHO B JBYMEPHOM U TPEXMEPHOM
Bujie. [Ipunoxkenne mo3BomisieT oToOpaxkars Jt00oe konudecTBo 2D wmm 3D xa-
PAKTEPUCTHUK, PACCUMTAHHBIX HA IIAXMATHOW CETKE W 3alUCAHHBIX B CIEIHAIb-
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HBIN (aiin. XapakTepuCTUKUA MOTYT ObITh MPEACTABICHBI B CKAJIIPHOM WJIH BEK-
TOpHOM BHjie. IMeeTcsi BO3MOXKHOCTh BKIJIFOUEHUSI YEPHO-0EJI0T0 pexrUMa 0TOO-
pakKeHUS U HEIBETHBIX TIPUHTEPOB M Ty OTMKAIINH.

O6a paccMaTpuBaeMbIX MMaKeTa MPUKIATHBIX MPOrpaMM IMO3BOJISIOT MO-
JeTUPOBATh TEXHOJIOTHYECKHE mpoliecchl cxuranus tormaumBa. FLUENT o6mna-
naeT 06oJee MUPOKUMH BO3MOKHOCTSMH M BBICOKOW BBIYMCIIUTEIHLHON MOIIIHO-
cTbio, o cpaBHeHuto ¢ FIRE 3D. Opnako Beicokast ctoumocth FLUENT 3a-
TPYAHSET MPUMEHEHHUE JaHHOTo Takera, B To Bpems kak FIRE 3D mo3Bomnser
pemiaTh Te e 3aJa4i Ha CKUTaHue 0e3 OTepr KauecTBa Pe3ybTaToOB.

Cnucok Jureparypbl:
1. http://www.teplota.org.ua/2009-08-25-fluent_gambit_ru.html.
2. http://math.tsu.ru/1/books/Fire3D/index.htm.

YK 004 : 31
NHO®OPMATU3ALNA HA IYBJINYHUA CEKTOP
B CbBPEMEHHOTO OBHIECTBO
E. C.C1aBoBa, M. A. KoHCTAaHTHHOBA
BennkoThpHOBCKHM YHUBEPCUTET ,,CB.CcB. Kupun u Metoanii”

BbBenenue

AKO Tpei BEeK TOHATHS KaTO KOMITIOTPH, MOOUITHU TenedOoHU U TabIeTH
ca 3By4aJIl KaTo Hay4Ha (paHTacCTUKa, TO JHEC T€ BE€UYE ca 4acT OT PEaHOCTTa U
JOpA TPYAHO MOXKEM Ja CH TPEACTaBUM JKHBOTa cH 0Oe3 Tsax. Hoswure
TEXHOJIOTMU Ca JI0KA3aTeJICTBO 3a TOBA, Y€ YOBEK HE CaMO MOXE Ja JOCTUTHE
MEUTHUTE CH, HO JIOPH | J1a TH HaJICKOYH.

NupopManmoHHUTE TEXHOJIOTHU HEMPEKHCHATO CE Pa3BUBAT M Ca CIIUH
HEOOSITEH CBST, KOUTO C€ CTPEMHUM Ja OTI03HaBaMe U CHIIIEBPEMEHHO BCE TIOBEYE
pazOupame, 4e HErOBUTE BBH3MOXXHOCTH Ca HeorpaHnyeHu. HermpectaHHOTO UM
YCHBBPIIEHCTBAHE BOJAM JO Pa3IIUPSBAHE HA YOBEIIKUS KPHro3op, KOETO € OT
CBHIIIECTBEHO 3HAUCHUE 32 JIMYHOCTHOTO PAa3BUTHE HA BCEKH €/IUH OT HaC.

3apaBeona3BaHe

bescriopHo enHO OT HaW-BaKHUTE MpEJHA3HAYCHUS Ha CHBPEMEHHUTE
TEXHOJIOTUM € TIXHOTO TPWIOXKEHHWEe B cdepara Ha 3paBEONa3BaHETO.
CeiecTByBa 3/paBHa uWH(OpMaTHKa, KOSITO CBBp3Ba HHPOpMATUKaTa U
MeauimHata. s oOXBalma MpPOTpaMHU TPOIYKTH, KOUTO C€ H3MOJ3BaT B
METUITMHATA.

N3npamanero Ha 3asBKa 3a W3CJICIBAHKUSA W BPBINAHETO HA PE3yJTATUTE
KBbM JICKYBaIIlMs JIEKap BeUe Ce OCHINECTBABA IO CICKTPOHEH IThT, TaKa 3arydara
Ha WHGOpMAIMS U BB3MOXKHOCTTA 3a TPEIIKa B PE3YJITATUTE CE€ CBEXIA 0
MUHUMYM. B enexkTpoHEH BHI ce ChXpaHsBa WHGOpMAIUsA 3a 3JpaBEeTO Ha
narnyenTuTe. HeorpaHMUeHUST AOCTHIT 10 MEIUIIMHCKA JTUTEPATypa B HHTEPHET
HU J1aBa BB3MOXKHOCT OBP30 /1a JOCTUTHEM N0 HeoOxoaumarta WHGOpMAIIHS.
Yact or moOwnHHTE TeneoHM pasmojarar ¢ NPWIOKEHHS U aKCecoapu
MO3BOJISBAIIY U3MEPBAaHE Ha KPHbBHOTO HAJIATAHE.
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NH(popMallMOHHUTE TEXHOJIOTUM J1aBaT BB3MOKHOCT HA MEIULUTE Ja
yIpaxHsIBaT CBoATa Tpodecusi C MOMOIITa Ha HOBU CHBPEMEHHHU amapaTH
noyiBBany  crenuaieH codryep. Yes cucrtemure PACS, mo3BossBamm
apXUBUpPAHE U IpeaBaHE Ha M300pakKeHMs, JaHHUTE Ha MAlMEHTUTE MOTraTr Ja
Ce YyHOpaBJsIBAaT M CbXpaHABAT JAbIATOCpouyHO. Ilo TO3M HaumH 1msUIaTa
uHopMallus 3a nauueHTuTe e cucrematuszupana. PACS cuctemure no3BosisiBaT
WHTErpUpaHE HAa BBHIIHU MOJYJIM, KaTro cucreMure 3a 3D auarHoctuka u
TpUU3MEpPHA PEKOHCTPYKIMA. C TSIXHA IMOMOII MOraT M3KIOYUTEIHO TOYHO Ja
ce TMArHOCTHUIMPAT Pa3IndHH 3a00IsIBAaHHUS.

TexHonoruuTe HaMUpAT MIMPOKO MPUIIOKEHHE W B JIEHTaJIHaTa
MeaunMHa. Pa3nuunu copTyepHH mporpamu JaBaT Bb3MOXKHOCT, Ha Oa3aTa Ha
CHUMKOB MaTepual, 1a ce opopMs NPEeUUu3HO MOJETBT Ha 3bOUTE.

Pa3BuBa ce u TteneMmenuuuHara. Ts 103BOJISIBA KOHCYJITalMUd ChC
CHELUATNCTH, KOUTO Ca Ha JTaJICYHO Pa3CTOSHHE, CIIEJICHE HA JICUEHUE HA JaJICH
NALMEHT, U3IIMCBAaHE Ha JIEKApCTBA U Jp.

Oobpa3zoBanmne

OOpa3oBaHueTO € €1Ha OT BaXHHUTE COLMAIHU cucteMud. Bce moBeue
cemeiicTBa pa30Oupar, 4e Hail-noOpaTa MHBECTULINS, KOATO MOraT J1a HaIllpaBsT, €
B o0Opa3oBaHMETO Ha jaenara cu. lIpe3 mociegHOTO JeceTusieTHe TO MPEeThpPIIs
ChILIECTBEHA MPOMsSHA. B ChbBPEMEHHOTO YUMIIMILE, OLIE OT HavyajlHa YYUIHUIIHA
BB3pACT, BCAKO JIET€ Xejae /a HM3ydyaBa MH(POPMALMOHHU TEXHOJOruu. BbB
BCAKa 0Opa3oBaTelHa WHCTUTYLUUsS UMa O0OpyJIBaHM KaOUMHETH IO
MH(POpPMAaTUKa C HOBHU CTAllMOHAPHM M MPEHOCUMHU KOMITIOTPH, MYJATUMEIUU U
0e3KMYHA MpEekKa 3a MHTEPHET, a B YacT OT KJIACHUTE CTau ca MOHTHpAHU
WHTEpPaKTUBHU JbCkH M 3D Mynrtumenuiinun mnpoektopu. Ilpu HampaBeHu
TECTOBE B HadaJleH Kypc 95% OT aHKETHpaHUTE 3asiBsBAT, Y€ pasIoyiarar C
JIOMAllleH KOMITIOTBp U CcBOOOAHO OopaBsAT ¢ Hero. JlokazaHo e, de
yCIEBAEMOCTTa Ha TAKMBA JIel|a CE MOBUIIIABA C BCSIKAa M3MHUHANA FOJIMHA.

Bce noseue yunnmina, 3a 1a ObAaT KOHKYPEHTHOCTIOCOOHU, IPENOYNTAT
aa paboTAT Mo pa3nuyHu coTyepHH mporpamu, karo Envision, kouto ca
WHTEpPECHH, 3a0aBHU M YBJIEKATEIIHU 3a YYEHUIUTE M MOMAaraT 3a HEYCETHO
YCBOSIBAaHE Ha y4yeOHHUs MaTepuai Ha mpuHuumna ,.Jla yuum, gokaro urpaem”. C
U3IMOJI3BAHETO UM C€ MPOBOKMPA, OT €1HA CTPaHAa, IOBUILIABAHE aKTUBHOCTTA HA
y4daluTe W, OT Jpyra CTpaHa, JaBa BB3MOXXHOCT Ha IPENOJABATEIUTE Aa
MPOSIBSIBAT TBOPYECTBO M Ja ChbXPAHABAT U U3IOJ3BAT roJiiM 00eM HH(pOpMaLus
Ha €IUH HOCUTEN, KOETO € MpeANocTaBKa 3a Obp3a CMsHAa Ha JEWHOCTHUTE B
yueOHus mpouec. MyATUMEIUHHUAT codTyep Iomara Ha Yy4YEHUIUTE Ja
BB3MPUEMAT U OCMUCIIAT [0 HOB HAUMH y4e€OHOTO ChAbp:kKaHue. Te oBiaasBar
yMEHUS J1a MoAOUpAT, CTPYKTYPUPAT U aHAIU3UPAT HOBOTO ChAbPIKAHHUE, KATO
[0 TO3W HAaYMH OTKPUBAT CHIIHUTE CH CTPAHW M MMAaT BB3MOKHOCT camMH Ja
OINPENENAT CBOUTE IPUOPUTETH.

B nocinenHo BpemMe Bce mo-TodsIMa  MOMYJSAPHOCT  MpUAOOUBA
U3MOJI3BAHETO HAa WHTEPAKTUBHM JIbCKM B YUYWIMILE, KOUTO Pa3zHOOOpP3sBAT
y4eOHHS Tpolec U CIOCOOCTBAT 3a MOAOOpsABaHE KayeCTBOTO Ha YCBOEHUTE
3HaHusa. C momouira Ha WHGOPMALMOHHUTE TEXHOJOTHMU YYEHULIUTE BCE IO-
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aKTUBHO y4acTBaT, a MOHSAKOra mpremMaT U pbKOBOJHA POJs B 00pa3oBaTesHUA
npouec. B cpmoro BpeMe MMaT BB3MOXHOCT 3a MO-TOJISIM CAMOKOHTPOJI H
caMoIIpoBepKa, 6e3 /1a 3aBUCST OT CYOEKTUBHOTO MHEHHE Ha MPEIo1aBaTers.

C HaBnM3aHeTO Ha MH(MOPMAIMOHHUTE TEXHOJIOTMM B 0Opa30BaHUETO Ha
JTHEBEH peJ CTOM BBIPOCHT 3a BBBEKIAHE HA EJICKTPOHHU JHEBHUIIM B
yuniumiata. Taka MHOro mo-JIECHO WI€ CE€ OCBILECTBSIBA BpPB3KaTa MEXKIY
YUHTE, POAUTE] MW YYEHUK, KOATO € OT ChIIECTBEHO 3HA4YC€HHE 3a
e(eKTUBHOCTTA Ha 00pa30BaTEIIHUS U Bb3MUTATEIIHUS MPOIIEC.

busnec

['mobGanu3anusita Ha (UHAHCOBUTE Ma3apu JOBEAE A0 HEOOXOAMMOCTTA
OT MUHTETPUPAHE HA PA3IMYHU MH(DOPMAIMOHHU CUCTEMHU B yacTHUsS cekTop. C
e MOBUIIABAaHE KAayeCTBOTO HAa YIPABJIEHUE CE MMOSBH HEOOXOAMMOCTTa OT
cpOupane, o06paboTKa, 3alUTa M pa3npOCTpaHEHUE HA JAHHUTE. 3a Ta3W Iel
MHOTO TIOJIE3HH ca 0a3uTe NaHHH, B KOWTO C€ ChbXpaHABA, MaHUMYJIUpa H
BB3CTAHOBSIBA MH(MOpMAIUATA, HY)KHA HA hUpMaTa.

BeBexaar ce codryepHu mporpamu, Karo Zeron, KOUTO MNPEAOCTaBAT
MHOTO J100pa BB3MOYKHOCT 3a KOHTPOJIUPAHE HAa IMPOU3BOACTBEHUS MPOLEC.
NHpopMallmOHHUTE TEXHOJOTMU IoMarar Ha OW3Heca Jla ce pa3BUBa, Karo
HaMaJjsiBa Pa3xoJIUTe W J1aBaT Ha (UPMHUTE BB3MOXKHOCT Jla pa3MIMPSBAT CBOS
nazap. PaboTtogarenure Beue MOraT MHOTO MO-JIECHO Ja ThPCAT CIIEHHUATUCTU OT
151 cBAT. brnarogapeHre Ha MHTEPHET Pa3CTOSIHUETO BEYE HE € Mpeyka Ja ce
Chb3/1aBaT HOBU OW3HEC KOHTakTU. lIporpamure 3a BHAEOPA3rOBOP B PEATHO
BpEME HU J1aBaT Bb3MOKHOCT Ja KOHTAKTYBaM€ C XOpa Ha XWISAU KUJIOMETPH
pascrosiHue oT Hac. YeOcaliToBere npeiarat nHGopmanus 3a GUpMUTE, KaKTo
U 33 IPOAYKTUTE U YCIYTHUTE, KOUTO T€ MPEIaraT v 1o TO3M HAYWH CHECTSABAT
BpEME Ha KIIMEHTUTE.

3akioueHue

CBeThT, B KOMTO KMBEEM CE€ € MPOMEHSJI M BUHATH 1€ c€ MpoMeHs. [ opaoct
3a BCHYKH Hac ca MOCTM)KEHUSITa Ha YOBEUIKaTa MUCHI. J[aHO nH(opMamoHHUTE
TEXHOJIOIUU ObJAT U3IMOI3BAaHU CaMO 3a OJIarOpOJIHU LENN U TSAXHATO Pa3BUTHUE Jia
ce PbKOBOAM €IMHCTBEHO OT MakcUmara ,,BCHYKO, KOETO MOCTUraMe, Jia € B UMETO
Ha 700poto”. C WM3MOI3BaHETO HA HH(DOPMALMOHHUTE TEXHOJOTUH HUE
WHBECTUPAME B HJIESATA 3a €IUH IO 100D KUBOT U MO-CIIOKOMHO OBCIIE, a TO € B
HAaILIUTE PhLIE U 1€ ObJIe TAKOBA, KAKBOTO CAMH CU 'O HarpaBuM!

YAK 517. 98
ONMPEJAEJIEHUE FM - KYBUYECKUX OIIEPATOPOB
A.1O. XampaeB
Ounuman Kapun, TYUT

1. BBeaenue

B nanHoit pabGoTre MBI  BBOAMM  TOHATHE ~ FM -KyOMueckoro
cToXacTH4eckoro omeparopa. Ilokazano, 4to Kaxapli FM -kyOudeckuii
OMepaTop MMEET €AMHCTBEHHYIO HEMOJBIKHYIO TOUKYy. Takxe J0Ka3aHo, 4TO
mobast  Tpaektopus  FM -KBagpaTHYHOTO  CTOXAaCTHYECKOIO  OIeparopa
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AKCTIOHEHITUAJILHO OBICTPO CXOJUTCS K ATON HEMOABUKHON TOYKE.

Jlns pemieHni 3a1a4, BO3HUKAOIIMX B MATEMATUYECKON T'€HETUKE, 4aCTO
WCIIOJIB3YIOTCSl KBaJpaTHYHbIE W KyOWUYECKHE CTOXAaCTUYECKHUE OIepaTOphI.
Takue omepaTopbl NPUBICKAIOT BHUMAHUE CHEHUAINCTOB B Pa3JIMYHBIX
001aCcTIX MaTEeMaTUKH U €€ MPUIIOKEHHH (cM., Harpumep, [1]-[6]).

ITycte E ={1,2,...,n}. MHOX€ECTBO

S™ ={X = (X, Xpr Xy) €R" 1% 20, > X =1}
i=1

Ha3biBaeTCsl (N—1)-MepHBIM cUMILIEKCOM. Kaapiii ameMeHT xeS"' sBseTcs

BEPOSITHOCTHOM Mepoil Ha E, U ero MOKHO MHTEPIPETHUPOBATH KaK COCTOSIHUE

ounosiorundeckoi ((PU3NYECKOM U T.IT) CUCTEMBI ,COCTOSIIEH U3 N DJIEMEHTOB.
Kybudeckwuii croxacTudeckuii oreparop W :S"" — S"" umeer Buf

n
W:x = Z Pijic Xi X Xy s (1)
i, k=1
rae
Pis 20, D Py =1 (2)
=1
HaHOMHHM, YTO €CJIHU Ha KOB(I)(I)HHHGHTBI Pijk. HaKJIaAbIBAIOTCA YCIIOBHA:
Py =0, ecmu 1e{i, j,k} (3)

TO COOTBETCTBYIOIIME OMIEPATOPHI HA3BIBAIOTCS BOJIBTEPPOBCKUMHU KyOUUYECKUMHU
onepatopamu [5]. Pacmupsiem mHOxkecTBO E, moOaBisis snemeHT 0, T.e. MBI

paccmatpuBaem E, ={0,1,...,m}.

PaccmoTpum pazbuenne MHOKecTBa E :
E=FOUMUN, FAnM=FAN=M~nNN=.

Marpuny P = (pijk], )g”j <1z OTIPEJIENIMM CJIEIYFOIIMM 00pa3oM

1, ecru 1=0, [{i,],K}InF[>2 wwu
[{i, , K} M > 2w
I{i, j, K}AN > 2;

P =10, ecru 1=0,|{i, K} F [>2 ww

[{i, , K} M > 2w

I{i, Lk} N > 2;
>0, ecu ieF,jeM,keN.
(4)

buonornyeckas unrepnperanus kospduirieHToB (4) sicHa: "pedEHOK" | MOXKeT
POXKIATHCS, ECIM €r0 POAMTEINN B3STHI U3 Pa3JIMUHbIX Ki1accoB F, M u N .

Onpenenenue. Jlis moboro ¢ukcupoBanHoro F,M,NcE, KCO c
ycioBusiMu  (2) u (4) HaszpBaercs FM —KyOMYECKHM CTOXAaCTHUYECKUM
onepatopoM.( FM — KCO).

3ameuanue. 1. JIro60ii FM —KCO HEBONBTEPPOBCKUM, TaK KakK p;, =1
s groboro i#0. 2. It m=1 cymectByer eauHcTBeHHbW FM — KCO
(mezaBucumo oT F={1} u F =), KOTOpBII SBIAETCS MOCTOSIHHBIM, T.€.
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V(x) =(1,0) mus mro6oro x e St

2. Cyyail npou3BoJIbHOIO FM

PaccmoTpum
E,={01,..m}F={1,23,..m}M ={m +1,..m} N ={m, +1,...,m}, m <m,. He
TPYIHO BUAETH, 4TO cooTBeTCcTBYOmM FM — KCO umeer Buna:

mmy m
X() :1—62 Z Z (1_ pijk,O)XinXk;

Vl : i=1 j=ml+lj=m2+1 (5)

m m

My
Xe=6> D> > PuaXiXiXo 1=1,2,.,m,

i=1 j=ml+lj=m2+1
rae

Piki = Pjics = Py 20, 1€ Eg; Zpijk,l =1, VieF,jeMkeN. (6)
=0

Teopema 1. [lns moObIX 3HAUEHUH p,,, C ycloBusmu (6) omeparop (5)
MMeEET eIUHCTBEHHYIO HEMOABWKHYIO TOUuKy (1,0,0,..,0) (¢ m Hymsmu). Kpome
Toro s modoro x® eS™ tpaekropust {x™} cTpeMHTCS K ITOM HEMOABHKHOM

TOYKE IKCIIOHEHIUATBHO OBICTPO.
Joka3zatenbcTBo. 119 x € S™ onpenenum

m M m
@(X):Z Z z XX Xy - (7)
i=1 j:ml+lk:m2+1
Ucnonsiys (5),(6) noayuum
mom m momy m
X"=6Y > > XX <6 > > xUxUx" =6p(x™), (8)
i=1 j=ml+1k=m2+l i=1 j:ml+1k=m2+1
roe 1 =1,2,....m.
Teneps ouenum (x")

m m
(D(X(n+1)) — Zl ZZ i Xi(n+1)X§n+1)X|£n+l) <

i=1 j=ml+1k=m2+1

(% (n+1) % (n+1) i (n+1))3 (9)
XM 4 N x4 Ny
= j=m 41 : k=m,+1 “ _(1- X(()Ml))3
B 27 21
Hcnons3ys BeipaxkeHue x", u3 (9) noxyuum
o(x™) < (23", n>0. (10)
371ech MBI HCTIOIB30BaH, 4TO (X)) <127. Takum oOpasom, u3 (10) nmoayuaem
+2
p(x™)<(v23)"". (11)
N3 (8) m (11) cnenyer, 4To lim,,.x™ =0, oz mobbix 1=1,2,....,m, me.
limx™ =(1,0,...,0), oz mobbix X eS™. (12)

nN—oo

OueBnaHO, 4TO TOYKa (1,0,..,0)— €IMHCTBEHHAS HEMOIBIIKHAs TOYKA, TaK Kak
(12) umeet mecto mjist moobx X? e S™.
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Teopema 1 noka3zana.

3. FM -KCO pansa m=3

B sTOM myHKTE MBI paccMarpuBaeM m=3. 3aME€THM, YTO NPUYUHAMH
paccMOTpeHHs cilydass m =3 B OTJEJIBHOM ITyHKTE SBJSIOTCS: (1) B ciay4ae m=3
MOIIHOCTH MHOXeCTB F,M,N paBHbI (i1) B 3TOM CiIy4ae BCE€ BHIYMCICHUS MOTYT

OBITH clieNlaHbl SIBHO ; (i11)B 3TOM IpUMEpPe MBI XOTHM MPOUJUIFOCTPUPOBATH
HAIITN OTIPECIICHUSI K PE3YIIbTaTHI.

g m=3, M={1}, F={2} u N={3} FM -KCO onpexaensercs

ko3 durieHTamMu

a, ecm 1=1,j=2,k=3,1=0
b, ecru i=1,j=2,k=3,1=1
C, ecu 1=1,j=2,k=3,1=2
d, ecuu 1=1,j=2,k=3,1=3
1, ecu (i, j,K)#(1,2,3),1 =0
0, ecu (i,],k)#(1,2,3),1 #0

Pij, =

r1e
a,b,c,d>0, a+b+c+d =1 (13)
cootBeTcTBeHHO, FM —KCO nmeet Bujg
X =1-6(1—a)X,X,Xs,

-
X; = 6bX;X,X;,

V,: (14)

X5 = BCX X, X3,
Xz = 6dX; X, X;.
HenoaswxkHas Touka /yist V. onpenenseTcs Kak peleHue ypapHeHus V (x) = x.

Crnenytomass TeopeMa IMOJHOCTHIO ONHCHIBAET IOBEJICHHE TPACKTOPUHU
onepatopa (14).

Teopema 2. 1) Jlnsa moGoro a,b,c,d ¢ ycnosuem (13) omepatop (14)
AMEET €IUHCTBEHHYIO HEITOABMXHYIO TOYKY (1,0,0,0).

2) Jnsa moboro x® eS? tpaekropus {x™} cTpeMuTCS K HENOABUKHON
touke (1,0,0,0) 3KCIIOHEHITHAIBHO OBICTPO.

JokazarenbcTrBo. 1) Jlerko BUIETh, YTO PELICHUSIMH YypaBHEHUS
V,(x) = x sBisirores Tosibko X =€ =(1,0,0,0), u

x=x*=(x;,xf,x;,x;)z(1—1—a\/6bcd,\/b6cd,\/c6bd,\/d6bc) ecu bed #0,

u
x=¢e, ecm becd=0.
3ameTuM,uTo X ¢ S°. JIeHCTBUTEIBHO, HMEEM
X; +X, +X; = /b6ed ++/c6bd ++/d6be >31/68/1bed >36 >1.
DTO NPOTUBOPEUYUT YCIOBHIO X, + X, + X, + X5 =1.
2) [Ins xeS? 0603HaunM @(X) = X, X,X;. IMeeM
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0, ecu bed =0,
p(x™) = (6,/6bcd)‘l(,/(6bcd)3xlxzxs)gn, ecnu bed #0. (15)

Teneps oueHuM -/ (6bed)® X x,%,. MMeem

0.</(6bcd)® X X,X; < Bx/6(D+C+0)°27 - (X, +X, +X;)°27 < 2/227. (16)
N3 (14) nonyuum
x" = 6°bedp(x" ). (17)

U3 (15)-(17) umeem
lim x™ = lim x{” = 0.

n—oo n—oo

Teopema 2 noka3ana.
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YK 624.074.43
YUCJEHHBIA PACUET MMOJ3EMHBIX COOPYKEHUI
THUITA OBOJIOYEK
C.X. fIky0OoB
KapmmHcknii rocy1apcTBEHHBI YHUBEPCUTET

Kak n3BecTHO, MUIMHIPUYECKOE TTOKPBITHE MOA3EMHBIX COOPY>KEHUHN TH-
na 000JIOUKH MOXET ObITh OUEPUYEHO IO Jyre OKPYKHOCTH, Napadoibl, CHHYCO-
UJIb1, IETTHOM JTUHUK U 1p. KpyroBas ¢opMa MOKPHITHS UMEET IPEUMYIIECTBO B
CMBICIIE TPOCTOTHI pacyeTa W BO3BENICHHUS, HO IO HECYIIEH CIOCOOHOCTH 3Ta
dbopma odepTaHus SIBISICTCS HEPAIIMOHATIBLHOM.

PanmonansHOCTh OYEpTaHMS MIJIMHIPUYECKON OOOJIOUKH CBs3aHa C Tie-
PEMEHHOCTBIO KPUBHU3HBI. CpPaBHUTENIBHO BBITOJHBIM OYEPTAHUEM SIBIISICTCS
1enHas JUHUS, YpaBHEHHE KOTOpoi B Oe3pa3MepHbIX KoopauHaTax (puc. 1)

lez; UZIX; (-05<£<05 0<p<m) uMeer BHA
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TN E

Ml : T

0.5 0.5

m -
Puc. 1.
7 =k(ch—=—1) (1)
2k
rac k — HapaMeTp I_[eHHOﬁ JIMHUMH, Ope,[[eJISIGTCH nu3 ypaBHCHI/IH
1
=klch—-1 2
n=Ken 1) @

[IpeuMy1iecTBO LENHOM JIMHUM B KA4ECTBE OYEPTAaHUS MOKPBITHSA MOJA3EMHBIX
COOPY’KEHHUH 10 CPABHEHUIO C yTOM OKPYHOCTH YCTAHOBJIEHO I10 CJIEIYIOIIUM
COOOpaXeHUsIM: MPHU OJMHAKOBBIX NPOJIETaX U CTpele NoabEMa JUIMHA IyTU
LEIHOM JMHUU MEHBIIE, YeM IyTH OKPYXHOCTH. JlJIMHa nyru ompenesncHa B
Oe3pa3MepHBIX  KoopauHatax & 77 MO U3BECTHBIM  (hopMmyiiam:

S, = kshi, S, = parcsinzi, IIpH DTOM YpaBHEHHUE AYTU OKPYKHOCTH B3ATO B
Yo

1
BUJE 1= p—+/p° =&, e Si-nHa OTHOM MOJOBUHBI IyTH P = %+8— .
Ui

BepTukanbHoe qaBiieHHE IPYHTA HA MOKPBITHE C OUYEPTAHUEM IO HEMHON
JIMHUU MEHBIIIE, YeM 10 Jyre OKPYKHOCTH. [[aBlieHre rpyHTa Ha OJHY TMOJOBU-
HY TOKPBITHS TIOACUUTHIBAIM 110 popmyie [1]:

P %
2 =1 @omds ny =02, (3)
0

¢ L pdé
SdE ds=——L22
k Ip2+§2

PesynbraThl mo 060MM moKa3aTessiM CBEICHBI B TA0HILY 1.

rae ds=ch

Tabmn. 1.
1
0,1 0,2 0,3 0,4 0,5
S Jyru OKpy>KHOCTH 0,515 0,556 0,605 0,686 0,785
Lennas nuams 0,5 0,506 0,565 0,584 0,61
i Jyru OKpy>KHOCTH 0,13 0,166 0,192 0,244 0,300
2] Lennas muams 0,12 0,145 0,178 0,214 0,246
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[ToKpBITHS TIOA3EMHBIX COOPYKEHUH TMOABEPTaOTCS JAaBICHUIO HACHIITHO-
ro TpyHTa, MPUYEM B 3amac MPOYHOCTH TPYHT PACCMATPUBACTCS HECBSI3HBIM.
OcHOBHAsI CJIO’KHOCTh pacueTa COCTOUT B TOM, YTO JIaBJICHUE TPYHTA 3aBUCHUT OT
(GbOopMBI OUepTaHUs MOKPBITHS U UMEET TOPU30HTAIBHYIO H BEPTUKAIBHYIO CO-
ctaBisronue (puc.l) [1]:

Py = Yo +11) R=%4mrmﬂf@§—§j. (4)

31ech | — BeC €AMHUIBI 00BEMa; (-yT0JI BHYTPEHHETO TPEHHSI IPYHTA.
[umuaapudeckas 000JI09Ka, OTHECEHHAS K KPUBOJIMHEHHBIM KOOpPIUHA-

TaM o = % B= ? HOJIBEpracTCss HOPMAIbHONH W KacaTejIbHOW Harpyske 0
Hanpasienusm (N, V) (puc. 1) [2]:
g, =P,cos’Q+P.sin’Q; q, = 1( P, )sin 2Q (5)

O6o3Ha4as g—g =u=tgl, nui (p, 4y MOIyIrM

(6)

1—mu? =P,1-m
l+( ); q, ( )1+u

0, =

. 1 .
Tenepp HaifieM 3aBUCUMOCTA 77, U U — OT KOOPJMHATHI [ JIs LIETTHOM
Yol

I

JIMHUM. OYEBUJTHO, u:shé, a umMmest BBey, 4TO ﬂ:%zk shg, UMEEM U:I,
77:k(\/1+u2 —1) w1 =k’ = B> -k, p=k(1+u?). Torna
1 k> +m 1-m)k
Jq (no—k+w/k2+,3 ) i ;q, (no—k+1/k2+ﬁ )( Jkp

2
+p° +p
(7)
Crnengyer KOHCTaTHMpOBaTh TOT (paKT, YTO B YPAaBHEHHsI PaBHOBECHS IU-

o 0
JJMHAPHUYCCKOU 000JIOUKH BXOOUT HC (], a ﬁiﬂv , I0OOTOMY UMECM

109 k(l—m) 2 2 2 2 ]
——= —k)\k* = B%)+kyk” + 8
J aﬂ (k2+ﬂ2)2 (770 )( ﬂ ) ﬁ ( )
3a OCHOBy pacqua HpI/IHHTBI ypaBHCHI/ISI paBHOBeCI/IH B YCI/IJ'H/I}IX 11 MOMCHTAax M
YCIJIOBUSI HEPA3PhIBHOCTH B O€3pa3MepHBIX KOOP/IMHATAX:
t S

azi; ﬁ:l—; I—HponeT(—aSaSH; —bﬁﬂﬁb) [31;

oT, S oT, S
+—+lg, =0; —24+—+lq, =0;
da oOf op oa

T_2+ oN, N oN, +lg =0; (9)
p Oa Of
2 2 2 2
8(921+8522_6W+i6v2120 (10)
op° oa” JOadf lpoia
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BBoaum QyHKIMIO Hal'[p}I}KeHI/IH @ BBHIE
1 0% 10 ‘p
E _zﬁ_Iq” e’ oadp’
IlepBbie nBa ypaBHeHUs (9) yIOBIETBOPAIOTCS TOXAECTBEHHO. M3 ycio-
Bus Hepa3pbiBHOCTHU(10), nmes B BuAy 3akoH ['yka, BeipaykeHHbIN coraacHo (11)
B BUJIE

2
@ T,= 5o (11)

2 2
& = L 2(6 049 f—es(q:—ﬂ(ﬁ)) ,

Ehe’ 08° “ oa
1 Gz(p_ 82(0_ s 201+ ) o’ 12
gz_Ehez[aaz Hop? “(a; ”q“)} "= " "Ene? axop’ (12)
rie
o, = [a,de, q; =[a,dp (13)
TOJTy MM
Ehl 0°w % [ . N 07 (. .
A - : 14
ot [aﬂ (o~ a) e ] mn)} (14)

Btopoe ocHOBHOE ypaBHEHHWE 3a/laddl TOJYyYUM M3 OCTAIbHBIX ypaBHE-
HUi(9):

| 0% IP( . 1 .
A4W__a_g§__ d, ——q, (15)
Dp 0a® D P
Pemenne moiayyeHHON cuUCTEMbl OCYHIECTBUIM MeToAoM byOHoB — ['a-

JIEPKUHA.
KoopaunatHbie GyHKIIMU TpHU KECTKO 3aIIEMJIEHHBIX Kpasx 000JIOUKU
OBLIM MIPUHATHI B CIEIYIOIIAs BUJE

p=sindad A sins, B W =cos’ la)_ 3, cos? 5, f;

T Nz
A—a, S"_bl : (16)
Tocie st ciaydas 9n = 0. 0, =05 Gyma cocrasnena cucrema Tanep-
KHHA C YeThIpbMsl wieHaMmu psiaoB(n=0, 1, 2, 3) u3 cemu JTUHEHHBIX YpaBHEHUN
(mepBoe ypaBHenuii ipu n=0 otmanaer). CocTaBlieHbl 00IINUE BHIPAKEHUS IS
K02 (PHUIIMEHTOB CHUCTEMBI U CEMU CBOOOJHBIX YJICHOB, KOTOPBIE B IIENIAX CO-
KpaleHue 3arucy OIMyIIeHbI. PellieH YucIeHHbIN npuMep Mo CIEIYIONUM JTaH-
HBIM.
Marepuan — xene3zooeron mapku 300, 1=6 m, =0,75m, h=0,2 m, HO=1,2
M; ¢=30°, j=1,6. Ilomyueno S1=7,2 m, al=2,4; B1=1,2; n1=0,125; n0=0,2;
m=0,33; k=0,54. CocraBnena cucrtema ['ajepkrHa 1 perieHa Ha KOMIIBIOTEPE.
Al1=13,184; A2=1357;, A3=0,85; BO0=-0,083; B1=0,062; B2=0,043;
B3=0,033. Beruucnennsie 3HadeHusi An, Bn mokaspBaloT Ha XOPOIIYIO CXO-
JTUMOCTH psIOB. Pe3ynbTaThl pacdyeTa moka3aiv, 4YTO MaKCUMaIbHBIN H3rHOato-
M MOMEHT ¥ W3rubaroniee HampsHDKEHHE COCTaBIISIOT COOTBETCTBEHHO
M=42,0 kHwm, 6=6,35MIIa.
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JIns cpaBHEHUS pE3yJNbTAaTOB PELICHHS U MOATBEPKACHUS CHPABEIIUBO-

CTU YUCJICHHOM peaju3aluy MOCTAaBJICHHOW 3a/ladyd JTaHO PEUIEHHUE 3TOro Io-

KpBITHUS B BHJIe O€CIIApHUPHON apKU METOJOM CTPOUTEIHLHON MEXaHUKH. 3ame-

HUB MpaByro onopy peakuusimu V, H, MA nns onpenenenust Hem3BecTHbIX H,
[Mds =0, [Mnds=0, ds _chede

MA, cocTaBiSItOTCS] ypaBHEHUS k™,

BeptukanbHas peakius omnpezencHa mo (4): % = g[(Zno s/ k)Shz_lk + —};
n

U3TrUOAIOIN T MOMEHT B Tr060M CEYEHUH apKu
M =M, +V(0,5-&)+H(mp, +17)+M,, rae My- u3rubaromuii MOMEHT TOIBKO OT

JIaBJICHHS TPYHTA BEPTUKAJILHOTO U TOPU30HTAIBHOTO (pHc.1);
_ > L L chélkent
M, _L (770 +hehs kj[(t )+ m(ch e kjk ch k}dt.

Brruucnenne npousseneHo Ha [I9BM, HaliieHbl 3HAU€HUS PEAKLIHI OTIOP.
M3rubarommii MOMEHT B cpeaHeM ceueHun apku Mo=48,4 kHwm, nanpsbkenue
o=1,4 MIla. Ytounenue mo u3ru0y cocrasiser 1,05 MIla, aTto naeT 5KOHOMHUIO
MarepuaisioB Ha 13,2 %.

Cnmcok Jureparypsbl:
1. Kabynor B.K., Hazupos I1.A., SIky6oB C.X. Anropur™Mu3anus pemeHusi ONTHMH3aINOH-
HbIX 3a7a4. — TamkeHT: U3a-Bo «Pana» AH PVY3, 2008. — 204 c.

YK 027:681.322
AKTYAJIHU BBITIPOCH ITPU BHE/IPAABAHE
HA UTHOOPMAIIMOHHUTE U KOMYHUKAILIMOHHHA
TEXHOJIOI'MM B BUBJIMOTEKUTE B BbJIT'APUSA
M. SIukoBa
BenukorspHOBCKM yHHBEpCUTET ,,CB.CcB. Kupun u Metoanit”
Benuko TwspHOBO, bbarapus
Hayuen pproBoauten: gou. A-p Mapuana Iletposa

B XXI Bek O0ubnuorexkute B bbarapuss MNpeAcCTaBiIsIBAT CUHTE3 MEXKIY
TPaJULMOHHUTE JEHUHOCTH, KOUTO T€ U3BBPIIBAT, U BH3MOKHOCTUTE Ha HOBUTE
uHGOpMallMOHHU TexHoJoruu. OT YuTaTeNn Xopara ce NpeBpbIlaT B HOTpeOu-
Teau Ha uHpopMaus - UHPOPMAITMOHHO OOIIECTBO - PE3yNTAT OT MPOMEHUTE,
IpEeIU3BUKAaHU OT HOBUTE MH(POPMAIMOHHM U KOMYHUKAIIMOHHU TEXHOJIOTHH
(UKT). ¥V nac, nepunumms 3a pa3BuTHe Ha HHYOPMAIMOHHOTO OOIIECTBO €
npeIcTaBeHa B IPABUTEICTBEHATa CTpaTerusi, KbIETO C€ II0COoYBa, 4e
5. AHOOPMALIMOHHOTO OOILECTBO € OOIIECTBO C KAa4eCTBEHO HOBAa CTPYKTYpa,
OpraHu3anusi ¥ OOIIECTBEHW OTHOIICHHs, OCHOBAaHM Ha TJIOOATHHUS IOCTBHII U
U3M0JI3BaHE Ha WH(POPMAIMOHHM W KOMYHUKAIIMOHHU MPEXH U YCIYTH — 0e3
HAIlMOHAJIHM, Teorpa)CKu WM JPYrd OrpaHUYEHUs, 32 OOMEH Ha UH(pOpMaLIHs,
Ha HAYYHH, JyXOBHH, KYJITYPHU U APYTH TOCTHKECHUS .
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CoBpeMeHHaTa OMOMMOTEKAa — TpaJWIIMOHHA, aBTOMATU3UpaHa, AEMOKpa-
TUYHA, €JIEKTPOHHA U JIp. € Ta3H KOSTO OCUTYpsIBA ITBJICH JIEMOKPATUYEH JIOCTHIT
10 MHPOpMaIIKATA, 3HAHUATA U KyJITypaTa Ha 6a3ara Ha U3MOJI3BAHETO Ha HOBUTE
TexHosoruu. OcChIIeCTBIBAWKA ChbBPEMEHHATa CU MUCUS U (DYHKIUM OUOIMOTE-
KUTE 3aeMaT JOCTOMHO MSICTO B M3IPAXKIAHETO HA ChBPEMEHHOTO UH()OPMAITMOHHO
obmectBo. CMHUCBHIIBT Ha ChHIIECTBYBaHE Ha OMOJIMOTEKaTa Ha HOBOTO BpeEME,
KakTo clie/[Ba J]a Hapuuame ChBpeMEHHaTa OMONMOTEKa, Ce 3aKiIoyaBa B IMPEO-
CTaBsSIHE Ha IBJICH JIOCTHIT 0 WH(OpMAITUSI Ha BB3MOKHO HaH-IIUPOK KPBI' MOTpe-
OUTENN U yIOBJIETBOPSIBAaHE HAa TEXHUTE MOTPEOHOCTH, B 3aMla3BaHe Ha COIMAIHATa
3HAYMMOCT Ha OMONMOTEKaTa M MOHATATHITHOTO M Pa3BUTHE KaTo 0Opa30BaTescH,
KyJITypeH U HHPOPMAITMOHEH IEHTHP.

JlHec Bce ollie chBpeMeHHaTa OMOIMOTEKa UM MO-TOJIIMa YacT OT Hesl MpH-
Hajnexxu Ha XX BeK, a Mpej Hesl CTOST 3a pa3pelllaBaHe Mpelu3BUKaTeIcTBaTa U
npobsemute Ha XX| Bek — ctpemutenHo pasputvue Ha HoBuTe KT, moBuieHu
W3MCKBaHUSI KbM Kaue€CTBOTO Ha OOCIY>KBaHE, pa3lIMPsIBAHE CIIEKThPa OT MPEo-
CTaBSIHUTE MHPOPMAIIMOHHO-OUOIMOTEUHH yCITyTH, QuHaHcupane u ap. Paspa-
OOTBaHETO Ha CTpaTervsi 3a pa3BUTHE HAa OMOIMOTEKUTE Karo MH(POPMAIMOHHU
HIEHTPOBE TPsiOBa 1a Ob/Ie BOJACHO OT 3a/JauuTe Ha OMOJIMOTEeKaTa 3a YAOBJIETBO-
psABaHE Ha YMTATEIICKUTE IMOTPEOHOCTH OT MH(OPMaIWs, BHEAPSIBaHE HA MOJCPHU
TEXHOJIOTUW W TIPEIaraHeTO Ha HOBU yCIyTH, KOWTO J1a YJECHAT AOCThIIA 0 UH-
(dbopMaIMOHHUTE PECYpCH KakTo M MHOTO JApyrd. Ch3maBaHETO HA €IWHHO WH-
(bOpMalIMOHHO TPOCTPAHCTBO BKJIIOYBA MJCHTE 3a KOOIEPAIUs, KOOPIAWHALUS H
NapTHLOPCTBO MEXKIAY CAMUTE OMOIMOTEKH, KOMIIOTHPHUTE LEHTPOBE U HUH(DOP-
MAaITMOHHUTE PECypCH Ha NajieHa TepuTopus. EquH oT ocHOBHHWTE mpobiaeMu Ha
oO0e/IMHEHUE W MHTErpalysi, KOUTo OMOTMOTEKUTE MPEACTOM Jla pa3periar € mpo-
OJEMBT 3a YKpenBaHE HA MOCTOBETE MEXIy XapTUCHHSI CBST U CBETa Ha OUTOBETE
u OaiftoBere.

dopMynHpaHUTe TEIH U ChABPKAHUETO HA JEHMHOCTTAa HAa OUOIMOTEKUTE
B ChbBPEMEHHOTO OOIIECTBO, MPOUZTUYAIIN OT POJIATa UM Ha OOIIECTBEHU HH-
CTUTYLIUH, ca OOBBP3aHU TACHO C MPOTUYAIIUTE OOIeCTBeHU n3MeHeHus. ChIil-
HOCTTA Ha MHOBAIIMOHHATA JCHHOCT Ha OMOJIMOTEKATa ce U3pa3siBa B ISJIOCTHATA
CHUCTEMHA HACOYCHOCT KbM KAaYECTBEHW M3MEHEHUS OTTOBAPSIIM Ha MOTPEOHO-
CTUTE 3a peaju3anus Ha HOBO ChAbpXKaHUEe. EMHM OT BaXHUTE CTPATETHUYCCKH
3a/1aud ca MOJIepHU3aIusATa Ha OubnumoTtekute, BHenpsisaHe Ha HoBuTe UMKT,
WHOBAaTUBHO MHCIICHE M OTBOPEHOCT KbM HOBH HJCH. 3aJI0BOJISIBAHETO HA WH-
dbopMallMOHHUTE HYXAU HAa TMOTPEOUTENIUTE CE OCHIECTBSBA UPE3 MpeasiaraHe
Ha HOBH, CBBPEMCHHHM PEIICHUS 32 HHPOPMAIIMOHHO OCUTYPSBaHE.

JlHec B 0OIIECTBOTO, 32 KOETO MH(OpPMAIIUATA MPECTABIsBA OCHOBEH pe-
CypcC 3a pa3BUTHE, JOCTHITBT J0 HEs, HAUIMINETO HA KOMYHUKAIMOHHU KaHAIH W
YMEHHUATA 3a paboTa ¢ HHPOPMAIIMOHHNA TEXHOJIOTHH Ca CPeJl OCHOBHUTE (DaKTOPH,
OKa3Ballli BIMSHUE BBPXY M3IPAKIAHETO HA JICHCTBAIA IEMOKPATHYHA CHCTEMA.
OcurypsiBaHETO Ha IOCTBHII JI0 HAITMOHATHATA HHPOPMAITMOHHA HHPPACTPYKTYpa U
1o VHTepHET € OCHOBHO CPEICTBO 3a NMPOrPECHBHO Pa3BUTHE Ha OOIIECTBOTO.
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VIMEHHO TyK € U OrpOMHATa poJisi Ha OMOIMOTEKHUTE, KOUTO BHBEXKIAT HOBU M MHO-
BaTHBHHU YCITyTH, KOUTO JaBaT BE3MOXKHOCT Ha oOrmiectBoTo aa m3momsBa MKT. B
CHBPEMEHHHTE YCIIOBHUS KOMITIOTAPU3AIHMATA U IOCTHITHT 10 HHTEPHET MPOMEHHIXA
o0nuka, PyHKIMHUTE U JIeHOCTTa Ha OnbmmoTekuTe karo 1su10. UKT obocobsBar
MIEPCTIIEKTUBUTE 32 TEXHOJOTUYHO Pa3BUTHE M ONTHMHU3UPAT JOCTHIA 10 UH(OP-
MAaITMOHHUTE PECYpCH B HAIMOHAJICH W TJoOasieH miaH. JlHec OuOnmmoTekure ca
MOpTATM Ha 3HAHWETO, WH(OpMAIUATA W KYJITypara, Mpeajiaralku He3aMeHUMa
TIOMOIIT 32 W300p, 3a B3eMaHe Ha PEIICHUs, KYJITYPHO pa3BUTHE, HAYUYHU M3CIICBA-
HUS ¥ YUCHE TIpe3 ENUS KUBOT, KAKTO HA OTAENTHATA JMYHOCT, Taka U Ha TPYIH OT
xopa. bubmorekute 1 MHOOPMAITMOHHUTE CITY>KOH JOTIPUHACST 32 Pa3BUTHETO U
OTCTOSIBAHETO HA MHTEJICKTyalHaTa CBOOOIa M CIIOCOOCTBAT 3a Pa3BUTHETO Ha Jie-
MOKpPAaTUYHHUTE IIEHHOCTU U BCEOOIIMTE TpakIaHCKU TpaBa. CienoBaTeTHO T ca
33TbJDKCHH J1a TIPEIOCTABSIT HA TIO3BATEIUTE CH JOCTHIT 10 TIOAXOISIIN PECYPCH
U pecypcu 0e3 orpaHUyYeHHs, KaKToO U JIa c€ MIPOTUBOIIOCTABAT Ha BCsKa (popma Ha
neH3ypa. B TakaBa cpena, mpu TakuBa M3MCKBaHUS, OMOJMOTEKHUTE CleBa Ja
OCUTYpSIBAT JIOCTBII IO CBOUTE PECYPCH U PECYPCUTE HA TPy OMOIMOTEKH U UH-
CTUTYIIUH, Ype3 Ch3/laBaHEe U MOJIbpKaHE Ha €(PEKTUBHU EJIEKTPOHHU MPEXKHU Ha
BCUYKH HHBA — OT MECTHO JI0 MEXKIYHAPOJHO, U J1a ObJaT ChCTaBHA YAacT OT HAIIU-
OHajTHaTa WHGOpPMAIMOHHA TIOJIMTHKA Ha BCSKa CTpaHa. Te ce mpeBphIIaT B WH-
(opMaIOHEH HABUraToOp KbM JUTWTAIHA MH(POpMALMs, KOETO Hajlara pa3padort-
BaHE Ha TEXHOJIOTMYECH MOJEI, OCUTYpsBaHEe Ha WHGOPMAIIMOHHU W KaJPOBH pe-
CYpCH, CBHBPEMEHHO EJICKTPOHHO W ayJuO0-BU3YaIHO O0OpYyIBaHE, TEXHUYCCKH
CBOPHKEHHUS 33 XOpaTa ChC 3pUTEITHU M (PH3UYECKH YBPEKTAHMS, BKIIFOUUTEITHO 32
JOCTBIT 10 MTHPOPMAITMOHHUTE M KOMYHUKAIIMOHHH TEXHOJIOTUH U JIP.
Cb3naBaHeTO HA €IMHHO WH(OPMAIIMOHHO MPOCTPAHCTBO M3HMCKBA IpHeE-
MaHETO Ha YHU(UIIUPAHU TEXHOJIOTHYHH PEIICHHS MO BBIpocUute 3a popmupa-
HETO W TNPEIOCTABSIHETO Ha IMBJIHOTEKCTOBU MH(OPMAIMOHHHU pecypcu B OuO-
JMOTEKUTE, HAUMHUTE Ha ChXpaHEeHHE Ha IudpoBU3MpaHaTa nHopmalus — Ha
BBHIITHU HOCUTEJIM WJIH B Mpexa. BbBexnaHeTo Ha MHPOPMAIMOHHUTE U KO-
MYHHUKaIIMOHHU TEXHOJOTUU B OMOJIMOTEKAaTa UMa CIIEAHUTE CTAIH:

o CJIEKTPOHHA 00pabOTKa Ha JOKYMEHTHTE W M3Tpa)kJaaHe Ha COOCT-
BCHHU CJICKTPOHHM M TUTUTAIHHA PECYPCH
o Chb3/laBaHe Ha HMHQPOPMAIIMOHHO-THPCEIIAa EJEKTPOHHA CHCTEMa

(EIEKTPOHHU KaTal03M, KAPTOTEKU M TMPEAOCTABSIHETO MM 3a IMOJ3BaHE OT IO-
TpeOUuTenuTe)

o dbopmupaHe Ha HEOOXOUMUTE KOMIIETCHIIUU B OMOTUOTESYHUS TIEP-
COHaJI 32 paboTa B MH(pOpMAIIMOHHA U KOMYHUKAIIMOHHO TEXHOJOTUYHA Cpejia
o OpPTraHM3AIMOHHO YIPABJICHWE W KOHTPOJ Ha KayeCTBOTO Ha yCIy-

THUTE

NudopmanimoHHUTE yCIIyTH ca MPUOPUTETHU 32 BCUUKU OUOIMOTEKH U 32
BCHYKHM TOJI3BATENM B aKTHBHA Bb3pacT. bubnuoTekuTe ce mpeBpbIIAT B HH-
(bopMaMOHHU LIEHTPOBE, KOUTO MPEAOCTABAT yCIyTd, OTTOBAPAIIY Ha ThpCEHe-
TO Ha OTPEOUTENNTE B HHPOPMAIIMOHHOTO OOIIECTBO: MOITBIBAHE HA JOKYMEH-
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TH, U3MpalllaHe Ha eJIEKTPOHHA Molla, Mnoiy4yaBaHe Ha (akrorpadcka u apyra
nHpopmarnus. MimenHo 6ubnuorekaTta umMa MucuaTa na O0bjae uHOOpPMAIMOHEH
HEHTHpP U Jla MPEeOoCTaBsl YCIYTd, OTroBapsild Ha ThPCEHETO Ha HEWHUTE MO-
TpeOUTEM OT HOBOTO MHGOPMAIMOHHO 001ecTBO. TyK BIM3aT IMOJ3BaHE Ha
WHTEPHET, Ha €JIEKTPOHHA MoIa, (GOpMUpPaHEe Ha OCHOBHHU 3HAHUSI OTHOCHO WMH-
(dbopMarMoOHHN U KOMYHUKALIMOHHH TEXHOJIOTWH, (opMUpaHe Ha HHPOpMaIU-
OHHA TPAMOTHOCT M MH(POPMAIIMOHHA KOMITETECHTHOCT.

[TpuTekaBaHETO HA PA3TMYHA KOMIIETCHTHOCTH, BKIIOYUTEITHO U HH(POP-
MaIlMOHHU, CTaHa 3abJDKATEITHA TIPEANOCTaBKa HA OTACITHUTE WHIWBUIN U Ha
OOIIECTBOTO KaTo Is10. bubmmorekute ca ecrecTBeHaTa WHCTUTYIHUS, KOATO
nomnpuHacs 3a GOPMUPAHETO M PA3BUTHETO HA MH(GOPMAIIMOHHATa KOMIIETEHT-
HOCT. MHopmanrioHHaTa TpaMOTHOCT U KOMIIETEHTHOCT Ca CBBP3aHU CbC
HAJIMYMETO Ha 3HAHUS U YMEHMs, HEOOXOJUMU 3a MpaBUJIHATa UJICHTUDUKAIUS
Ha uHboOpMaIMATa; 32 €EKTUBHOTO ThpCEHE Ha MHGOpPMAIIHS; 32 OpraHUu3aIUs
U e-opraHu3aius Ha nHGOpMaIIUATa; 32 aHAJIU3 U UHTEpIpeTalus Ha HaMepeHa-
Ta uHGOpMAIIKs; 3a OIICHKA HA HEMHATa TOYHOCT U HAJCXKIHOCT, 32 TOJI3BAHE U
Cla3BaHe Ha €TUYHUTE HOPMHU.

Ot oco0OeHa BaXXHOCT € BHEJPSBAHETO HAa BUPTYAJIHU CIIPABOYHHU U WH-
dhopMallMOHHU YCIIYTH 32 00CIIyKBaHETO Ha notpedoutenute. CrnpaBo4HO — OUO-
auorpadcko U MHPOPMAIIMOHHO OOCTY)KBaHE € Hall-IMHAMUYHO pa3BHUBaIaTa
ce aeitHocT. [losiBata Ha aBTOMaTU3MpaHUTE 0a3u AaHHU, ChAbPKAIIUA OUOINO-
rpad)cky, HO ¥ IPYru NaHHU — (pakTorpad)cku, CTaTUCTUUECKU, PUPMEHH U JP.,
KaKTO W IBJIHA TEKCTOBU JOKYMEHTH Hajara CIpaBOYHO-OMOIMOTrpadcko u muH-
dbopmMallMoHHO 00CIIy’KBaHE, KOETO Hail — OO0 O3HayaBa OCUTYpSBaHE Ha
HeoOxoauMata uHGOpMaIKs 3a MOJ3BaTeNIMTe Ha OMOIMOTeKara upe3 Mmpeso-
cTaBsHe Ha uH(OpManMoHHU yciayrd. HoBoTo uHGOpPMAIIMOHHO OOIIECTBO
M3HMCKBA HEMPEKbCHAT JOCTBHII IO PeCypcuTe Ha OmOnmoTekara. J{ucTaHiinoHHO-
TO OOCITyXBaHE Ha TOTPEOUTENIM JJaBa BH3MOKHOCT 32 HE3aBHCHUMOCT CITPSIMO
BpEME U MSCTO, MPUBJIMYAHE HA MOTPEOUTENM, KOUTO MPEANOUYUTAT UHTEPHET
KOMYHUKAIMTA, TPEIOCTABSIHE HA PAa3IMYHU WHOOPMAIIMOHHH PECYpPCH U JIp.
[Ipy BUPTYamHOTO CIPABOYHO OOCIYKBaHE MPUCHCTBAT BCUYKHU €JIEMEHTH Ha
TpaguiuoHHoTo CrpaBouHo Oubmuorpadgcko MHGOPMAIMOHHO OOCITY>KBaHE.
EnnakBa € MeToaukaTa Ha M3MBIHCHHE, PA3JIMKaTa € B U3MOJI3BAaHUTE TEXHOJIO-
THH.

bparapckute 6MOIMOTEKM BBBEXKIAT MPAKTUKHU KaTo ciayxkOata ,,[lonuTait
OubnuoTeKaps’”; MbTEBOAUTENN N0 HH(GOPMAIIMOHHH PECYPCH — CIIPABOYHH,
YHUBEPCATHH, OTPACIOBH, TEMAaTUYHU — CIMCHIM Ha yeO pecypcH; JAOCTBII JI0
quruTamauTe Kojekunuu u ap. M3nonsear ce MKT u uatepHer, 3a ga Mmorar mo-
TpeOuTenuTe 1a KOMYHUKHUPAT ¢ Oubimorpadure 6e3 Gpuznyecko mpuchCTBHE.

BunoBere BUpTyalHO CIIpaBOYHO OOCTY>KBAaHE Ca: ACHHXPOHHYHO — 4Upe3
CJICKTPOHHA TT0IIIa U yeO GopMyJIsip U CHHXPOHUYHO — Ype3 CKaWIl, 9aT, codhTyep
3a ye0 koH(pepeHIMy 1 aAp. YciayraTa ce U3mbJIHABA upe3 nombasade Ha Online
dbopmyIsp 3a TUCMEHA CITpaBKa.
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Hpyra yciayra npenocraBsiHa oT Ou0anoTekuTe B brarapus e Mexyouno-
JMOTEYHO 3a€MaHe U JOCTaBKa Ha JOKYMEHTH. To ce opraHusupa B OOIIECTBE-
HaTa OMOJIMOTEKa C 1eJ /1a c€ YAOBJIETBOPU MPABOTO Ha IMOJ3BATENS 32 CBOOO-
JIEH U paBeH JOCTBHII 10 TOKYMEHTH, KOUTO C€ HAMHUPAT BbB (POHJIOBETE HA JIPY-
I OMOJIMOTEKHU B CTpaHaTa UM B 4yKOMHA.

Hsama 6ubmmoTeka wim 6ubIMoTedHa Ciry»0a, KOATO J1a HE Ce HYXJae OT
MaTepuail U3BbH (POHMA CU 32 €(PEKTUBHOTO U €(PUKACHO OOCITYyKBaHE Ha CBOU-
Te moTpebutenu. Tazu yciayra € miaTeHa W JlaBa BB3MOXKHOCT 32 BPEMEHHO
MOJI3BaHE HA KHUTH W JPYyrd JOKYMEHTH B OPUTHHAI WM Ype3 KOIHS.
M3nomBanero Ha UKT, upe3 ch3naBaneTo Ha 3asBka 3a Online moppuka mpo-
MEHS TPaJUIIMOHHATA yCIyra B MHOBAaTUBHA — J1aBa Bb3MOXKHOCT 33 OBP30TO MO-
Jy4yaBaHe U U3IIBJIIHEHHE Ha MOopbukata. EnexkTpoHHaTa 1ocTaBKka Ha JOKYMEHTH,
MO3BOJISIBA MEXIyOMOIMOTEUHOTO 3aeMaHe Jla C€ H3BBPIIBA BBHB BHUPTyaIHA
cpena. [lorpebutenure Morar ja 3asBsiBaT U Ja IMOJy4yaBaT JOKyYMeHTH B pdf
win apyr popmar. Upes ycimyrata MOKe Jia ce MopbuBaT U MOJy4yaBaT CKaHUpa-
HU CTaTHH, YaCTH OT KHHUTH, JOKJIAIu U Jp. BB3MOXHO € M3MOI3BaHETO U Ha
cneruanu3upad copryep 3a MexayOnOIUOTEUHO 3aeMaHe 3a BPb3Ka MEXIY
OMOJIMOTEKUTE U TTOTPEOUTEIHTE.

Hacokara 3a pa3BuTue Ha ChbBpEMEHHHUTE OUOIUOTEKH € KbM BHEIPSBAHE
HAa WHOBATHBHH YCIYT'HM HACOYEHH KBbM OOIIECTBOTO C IIEJ HETOBOTO HHQOP-
Mupase. J[Hec Te mpeTppnsiBar cBosTa ,,MeTamop(}o3a” U ce NpeBpbLIAT B HH-
dbopManmoHHu, KyIATYpPHH, 00pa30BaTeIHU IIEHTPOBE, TOTOBH J1a OTTOBOPST HA
HYKJIUTE HA CBOUTE MOTPEOUTEIH.
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CEKIIUA «9d KOHOMMUKA, YIIPABJIEHUE, ®PUHAHCbBI»

YK 331
ELECTRONIC PLATFORM AND METHOD
OF TRADING ON BSE - SOFIA
M.G. Assenova-Velikova
Head of Department of Economics and Finance
University of Agribusiness and Rural Development
Plovdiv-Bulgaria

1. Forms of trade on the trading platform XETRA

The XETRA market model® is introduced for the first time on the BSE on
16.06.2008 and includes two main forms of commerce - auction and continuous
trading. XETRA is the electronic system on the German Stock Exchange, which
is designed for spot trading in shares and other instruments, bonds, warrants,
rights, index funds, etc. It is also performed initial public offering (IPO) and
OTC market transactions are made on it.

Trading on the BSE is remote and conducted through the electronic sys-
tem XETRAY by means of trading sessions. The trading session is the officially
announced time interval during which there may be concluded transactions on
the stock exchange. BSE is open from Monday to Friday from 9.30 to 17.30.
Participation in trading sessions is done through broker terminals (workstations)
connected to the System. Stock intermediaries perform the introduction of data
in the system. Each participant in the trade is responsible for the implementation
of control on the access to its designated terminal and to all electronic devices
connected to the System, as well as to preserve the secret of the assigned to him
unique identification numbers and passwords.

On different markets and market segments the trade is conducted differ-
ently. These methods are described in detail in the Rules of the Exchange, but in
general they can be continuous or auction quotation.

Hourly duration of the trading session on the BSE is:

* 09.30 to 10.00 - Pre-trading

* 10.00 to 10.10 - Opening Auction

*10.10 to 16.55 - Continuous Trading

* 16.55 to 17.00 - Closing auction

* 17.00 to 17.30 - Post-trading

2. Auction

Trading on BSE, using an auction can be of two types.

First, the most commonly used type is when the auction is part of the trade
and can be both opening and closing. With this type after the opening auction it
is proceeded to continuous trading.

The second type is when the auction is independent and after that auction

% In the following text are used formulations from Rules and Regulations of the BSE-Sofia, part IV Rules of
Trade as well as the website of BSE: www.bse-sofia.bg
19 For ease of exposition in the electronic system XETRA is replaced with the term "system" (in a capital letter).
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did not follow continuous trading.* If an issue is limited to trading auctions, as
with Bulgaria those are the emissions of collective investment schemes (CIS),
then the outstanding orders remain in the system until the next auction. Market
participants are informed about the time that the individual issues enter the
phase of the auction by means of auction schedule. This trading model does not
support trading orders of “market-to-limit” type and “iceberg” type orders.

The auction of BSE passes through two phases - of introduction of orders
and price determination.

During the first phase - of introduction of the orders, the persons au-
thorized to do so, namely the stock intermediaries are allowed to enter, modify
or cancel an order, as there are no restrictions in the volume. In this phase, "if
there are any such counter executables in the System, it is displayed only infor-
mation about the indicative auction price, information on whether the excess of
the executable orders are on the demand side or the supply side, as well as its
volume. The indicative auction price is the price that would be achieved if you
proceed immediately to execution. If there are no matching orders in the System,
it is displayed only information for the best prices "buy" and "sell" as well as the
overall volume of the orders at these prices.*

The duration of the phase of the introduction of orders is at least 10
minutes. After this period, it terminates randomly after the expiration of 30 se-
conds in order to prevent price manipulation.

The second phase is the price determination. The price of a limit order, in
which there is the highest executable volume and the lowest surplus is defined as
the price of the auction. In the event that there are only executable market orders,
the auction price is equal to the reference price. If at the end of the phase of intro-
ducing orders there is no such executable, the System does not determine the price
of the auction and proceeds to the next phase of the session. The price achieved at
the auction is based on orders in the system at the end of the call phase.*

Upon completion of the opening auction and pricing of transactions, it is
proceeded to the next phase - continuous trading.

When on the opening auction there is a price determined, the outstanding or
partially executed orders are transferred for execution to the next stage with their
limitations. If there are partially fulfilled and unfulfilled orders of "market-to-limit"
type, they are introduced into the system as limit orders with price equal to the auc-
tion price. The “iceberg” type orders are transferred to the continuous trading phase
with their remaining peak volumes. If no price is calculated from the auction, the
entered through the phase of introduction orders of the "market-to-limit" type are
deleted ex officio by the System. The orders of "immediate-or-cancel” type are de-
leted at the start of an auction. The introduced during an auction orders type "im-
mediate-or-cancel are rejected by the System.*

1 For emissions trading only on auctions, the trading session is from: 9.30 to 10.00 - Pre-trading; 10.00 to 10.10
- Opening Auction; 16.55 to 17.00 - closing auction and from 17.00 to 17.30 - Post-trading

12 Rules of Procedure of BSE, Part IV Trading Rules, article 17, paragraphs 3, 4 and 5

3 In determining the price at auctions, orders of "market-to-limit" type are processed as market orders. The or-
ders of "iceberg" type participate with their full volume as limit orders.

¥ Rules of Procedure of BSE, Part IV Trading Rules, s. 21
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An auction is used in the final stage of trade, i.e. upon the so-called clos-
ing auction. On BSE it lasts only five minutes - from 16:55 to 17:00. During this
time orders may be introduced, modified or deleted. Newly introduced orders
remain for execution for the next trading session. On this auction, the final pric-
es for the day for the traded financial instruments are achieved, i.e. " close prices
" on the exchange. It is possible that there hadn’t been any trade with some in-
struments for a giver trading session. In that case, the closing price of the stock
market determines the price of the instrument in name from the previous trading
session. If the closing auction price is not achieved, the closing price for the ses-
sion for the financial instrument is equal to the reference price.”

3. Continuous Trading

The method of continuous trading is the most widespread in the world. On
BSE, after the end of the opening auction it is proceeded to the continuous trad-
ing phase. During the continuous trading the introduction of only standard lots is
allowed to be tradable. Each new order is immediately checked if it is executa-
ble against such counterclaims.

Trading hours vary depending on the particular type of instrument, as well
as on the market on which it is registered. On BSE, excluding the CIS emis-
sions, all others are entitled to trade shares under the method of continuous trad-
ing. The duration of the latter is usually from 10:10 am to 16:55 pm, but the
"IPO" segment only lasts half an hour - from 13.15 to 13.45.

On the BSE-Sofia for all markets and market segments apply both
forms of commerce - auction and continuous trading. In trade with CIS only
auction applies. In turn, auctions can be single or double. It is noteworthy that
on BSE-Sofia, on all markets except the “IPO” segment, there are two tenders
or auctions.

The continuous trading conducted through XETRA has its own pecu-
liarities. The most important of them are:*

« XETRA is anonymous. This means that participants see the number of
orders, but do not know which investment intermediary is standing against them.
Also, market participants receive information on the prices and volume of active
orders in the system for each of the levels. Simultaneously it is obtained infor-
mation and for the number of orders at any price level, but not specific orders;

* During the continuous trading orders are executed according to price /
time priority. In terms of orders during the continuous trading, the System dis-
plays information only for their volumes for every limited price with accumula-
tion and for the number of orders per limited price;

» Market participants do not receive information about the opposing party
before they make a deal with their bid. Only then, each party receives infor-
mation about the opposing party, but no such information is supplied to third
parties;

* There are new price limits being introduced - a reference price. This

5 |bis, 5.22
18 http://download.bse-sofia.bg/Xetra/Continuous%20T rading.pdf
http://download.bse-sofia.bg/BSE-Rules/Part 1V-Trading Rules.pdf
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price is very important in trading under new conditions. The reference price is
the last price formed for a given emission of auction or during continuous trad-
ing. This means that in the continuous trading, in any new transaction at a dif-
ferent price, the reference price will change and will become the value of the last
transaction.

* The system offers specific trading conditions upon initial public offer-
ing, issuing of rights and of bonds;

* The system allows execution of margin purchases and short sales;

» Via XETRA, there is an automatic adjustment made in the formed price
of the closing upon the occurrence of the corporate event, having a direct impact
on the forming of the market price on a given instrument, such as increase of
capital, payment of dividends and other.

XETRA contains safeguards designed to ensure price continuity and in-
crease the likelihood of execution of market orders. In order to avoid excessive
price volatility and market manipulation, static and dynamic range of prices is
introduced, which transition, as a result of a transaction, will automatically initi-
ate a volatility interruption - continuous trading will temporarily suspend and
initiate auction. The auction during the interruption for instability has a phase
for introduction of orders that lasts a minimum of two minutes and the rules for
a standard auction fully apply for it (introducing orders and price determination).
Volatility interruptions can be initiated also during the auction, if the potential
price determined after the phase for introduction of orders (“call" phase) falls
outside the set ranges and is expressed in prolonging of the "call" phase. The
static range represents a price range that is determined by reference to the last
price reached on an auction, and if there is no such price, it is based on the clos-
ing price of the previous day. The dynamic range is a constantly changing price
range, which is determined on the basis of the reference price.
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TRADE INTERMEDIARIES IN INTERNATIONAL BUSINESS
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Intermediary in international activities is one of the vital economic issues.
The topicality of the issue lies in the fact that none of the states can stand aside
from the international economic relations under modern economic conditions,
therefore every country inevitably faces an intermediary in the course of its in-
ternational activity.

Trade intermediaries are legal entities such as firms, organizations and in-
stitutions that promote the exchange of goods and facilitate a contract between
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two other parties. They are independent of producers and consumers. In contrast
to traders, who run business at their own expense and act independently in the
production-consumption system, the intermediaries work at the expense of the
principal and receive compensation for this. Trade intermediaries are brokers,
dealers, commission merchants, consignees, commodity brokers, wholesale cus-
tomers, sales agents and manufacturer's representatives.

The use of trade intermediaries in the international sphere gives primary ad-
vantage to producers. In this case they have to deal with the closed circle of people
interested in product sales. Besides, a wide availability of the goods is provided as
they come straight into the product market. With the help of trade intermediaries it
iIs possible to reduce the number of direct contacts between producers and consum-
ers. For this purpose trade intermediary companies are created. They are legally in-
dependent of producers and consumers of the goods. Their main purpose is to make
a profit that can be gained either as a result of the difference between prices at
which the products are purchased from exporters and those at which they are
bought by consumers or as a compensation for promoting products in foreign mar-
kets. These companies are mainly engaged in commercial activities. But the largest
of them sometimes deal with production activities, which are mainly connected
with handling goods, freight hauling, insurance. Trade intermediary companies
usually have their own material and technical basis. It consists of warehouses, show
houses, retail outlets. The state organizations and trading companies, which pur-
chase and export goods can function as trade intermediaries.

Nowadays the functions performed by trade intermediaries have been
considerably developed. It is connected with the change in the structure of the
trade intermediary segment. Different types of service packages have been di-
versified. They include:

1. Research work — gathering required information for planning and ex-
change improvement.

2. Sale promotion — short-term actions aimed at encouraging fast market
response to products offered by the company.

3. Making contacts — getting and keeping in touch with potential customers.

4. Adaptation — product adaptation to consumer requirements. It involves
such activities as production, sorting, installing and packaging.

5. Conducting negotiations on price fixing and other conditions for further
transfer deeds for property.

6. Physical distribution activity — goods transportation and warehousing.

7. Financing — seeking funds and their application for covering shipping
charges.

8. Risk assumption — accepting responsibility for delivering goods to end-
users.

Implementation of the first five functions promotes transactions and the
latter three ones facilitate implementation of contracts that have already been
concluded.

The use of trade intermediaries plays a significant role in the modern
world. The intermediary segment plays a great role in distributing mass-market
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products in the world market, where intermediary structures play a key role in
delivering goods to end users. Such structures are required to achieve the main
purpose of modern marketing —to provide consumers with the required goods in
the gquantity and variety demanded at a place and time convenient for them un-
der constantly changing market conditions.

Trade intermediaries play an extremely important role for producers under
conditions when they enter a foreign market for the first time or place their new
goods on a foreign market. In these cases the success of producers in the market
directly depends not only on product competitiveness, but also on competent ac-
tions of their trade intermediaries.

According to the analysis of a modern international trade practice small
and average companies-suppliers are the first to use services of trade intermedi-
aries in the foreign trade activities. Large industrial companies including trans-
national companies also use services of independent intermediaries. The latter
companies, however, employ intermediaries mainly for sales of minor product
types, in the hard-to-reach markets, in the markets with small capacity, in the
absence of their own marketing network based on trade branches and representa-
tions, at rather small volumes or when export-import transactions are occasional.

The goal of using intermediaries is to increase economic efficiency of for-
eign trade agreements. And it can be reached due to a number of advantages:

- an exporting company does not invest in marketing network formation
on the territory of an importing country since trade intermediary companies have
their own material and technical resources (warehouses, workshops). It facilitates
development of new markets;

- an exporter is released from the activities connected with sales of goods (de-
livery to importer, packaging, adaptation to local market requirements, paper work);

- intermediaries possess sufficient capacity for advertising, arranging ex-
hibitions and fairs;

- there is a possibility to use capital of trade intermediary companies in
order to finance transactions on the basis of short-term and intermediate term
crediting;

- trade intermediaries have stable business contacts with banks, insurance
and transport companies;

- product markets monopolized by trade intermediary companies can be
penetrated only through intermediary;

- efficiency in selling goods is on the increase, as a result the profit in-
creases due to acceleration of capital turnover;

- intermediaries can work successfully for the convenience of exporters
selling goods under profitable conditions due to their effective and efficient ad-
aptation to changes in market conditions. Keeping in touch with consumers, in-
termediaries act as a source of valuable initial information about quality level
and competitiveness of goods;

- maintenance service, after-sales service carried out by intermediaries
and acceleration of delivering from intermediate warehouses contribute to in-
creasing competitiveness.
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Production distribution with the help of intermediaries has also disad-
vantages. Firstly, it causes increasing in the prices of imported goods and de-
creasing in export earnings since the share of revenue is paid to the intermedi-
ary. Secondly, the exporter isn’t connected with the market directly, he can’t
study the market conditions and demands of the buyers independently.

Experience of using foreign trade intermediaries is rather topical for the
domestic commercial structures not only for those exporting goods to foreign
markets. Long-term foreign practice in this field resulted in certain standards,
rules and interaction schemes, which can be used creatively by the domestic im-
porters engaged in selling foreign goods.
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MEASURING MARKET LIQUIDITY RISK BY
EXOGENOUS APPROACH
G. P. Georgiev
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Plovdiv, Bulgaria

The article discusses the practical aspects of measuring and managing
market liquidity risk by exogenous approach. It shows in details calculation of
Liquidity Adjusted Value at Risk (LVaR).

Until recently, managing and measuring liquidity risk was rarely seen as a
high priority by most banks and financial institutions. Measuring liquidity risk is
still a challenge for the banks, mainly because the underlying variables driving
the exposures can be dynamic and unpredictable. There is still no existed
agreement or accepted standard in the international financial community or in
the available literature by now on the proper measurement of market liquidity.

As clearly shown by the latest global financial crisis, the liquidity risk is cru-
cial for individual financial institutions and for the stability of the financial system
as a whole. Because of the integration of financial markets it could relatively easy
transforms a liquidity crisis into a insolvency and even a systemic crisis.

According to the IMF estimates, crisis-related losses incurred by Europe-
an banks between 2007 and 2010 are close to €1 trillion or 8% of the EU GDP".

Liquidity risk is financial risk due to uncertain liquidity. It’s the risk that a
financial institution may not be able to pay back its liabilities in time because of
an unexpectedly large amount of claims. “More realistically, it may be able to
meet those requests only by quickly selling (fire sale) large amounts of assets, at

" European Commission , “Executive summary of the impact assessment”, Commission staff working paper,
SEC(2011) 950 final, Brussels, 20.7.2011.
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a price that is below their current market value, thereby suffering a loss.*®”

Currently in financial theory and practice there are two basic types of li-
quidity risk. These are market liquidity risk and funding liquidity risk.

The Funding liquidity risk is related to liabilities. This is the risk that lia-
bilities cannot be met when they are due. More precisely it could be determined
as the probability of a bank becoming illiquid for a given period of time.

The market liquidity risk is related to assets. This is the risk that an asset
cannot be sold due to lack of liquidity in the market (at a fair price with immedi-
acy). Market liquidity risk is the systematic, non-diversiable component of li-
quidity risk. It transfers liquidity risk across interbank and asset markets.

As we mentioned before nevertheless there is still no commonly adopted
measure for the market liquidity risk by the majority of institutions it could be
measured in three dimensions. These are deepness, resiliency and tightness of
the market.

The deepness of the market depends of the size of position. It is called en-
dogenous market liquidity risk. The market can be characterized as deep market
according to the level of impact of sales on price (if the influence of traded quantity
on price is not significant and the realized spread does not differ much from the ob-
served one, then the market is deep. If the effect on price is large enough, then the
market is thin. As example of deep markets the markets of high-liquid securities
(such as Treasury bonds, main currencies) can be considered.

The resiliency reflects the time, necessary for a price of a given asset to
recover after the transaction was conducted. It measure market liquidity risk in
minutes, hours and days.

The tightness shows how far the price of transaction deviates from the
mid price. The tightness of the market is measured by the bid-ask spread and is
called exogenous market liquidity risk. One of the most adopted measure here is
Liquidity Adjusted Value at Risk (LVaR). This approach is combining market
and liquidity risk and it’s proposed by Bangia, Diebold, Schuermann u Stron-
ghair in 1999%, It’s also famous as “Exogenous Spread Approach”.

LVaR could be calculated as static and more precisely as volatile dimen-
sion. As static dimension Liquidity Adjusted Value at Risk could be calculated
in relative or absolute measure. The relative metric measures exogenous market
liquidity risk in percent as:

LvVaR

static

% =VaR + % , Where:
VaR is value at risk, calculated in parametric approach as:
VaR = p+z.0, where:

w is expected return of asset (mean);
c — standard deviation of return;

'8 Gabbi, Giampaolo, “Liquidity risk”, PPT presentation, The University of Siena, Siena, 2011.
9 Bangia A., Diebold F.H., Schuermann T., Stronghair J.D., “Modelling Liquidity Risk with Implications for
Traditional Market Risk Measurement and Management”, Working Paper, Wharton School, Philadelphia, 1999.
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z — standardized variable;

S — spread which is calculated by formula:

‘Pask - I:)bid‘

S = , Where:

mid

Pask 1S ask price of an asset;
Ppig — bid price of an asset;

+P,
Pmig — middle price, calculated as P__, | ask b.dl

The absolute metric measures exogenous market liquidity risk in currency as:
LVaR, .. $= W{VaRJrz} :

static

where W is initial value of asset or portfolio.
Like the static LVaR, the volatile Liquidity Adjusted Value at Risk could
be calculated as relative or absolute measure. The relative metric measures ex-
ogenous market liquidity risk in percent as:

(S + 0.0, )

LVaR, ... 20 =VaR + , Where:

0 — scaling factor which depends on the instrument and market (the greater devi-
ation from normality, the larger value of 0);
os - Standard deviation of spread

The S+0.c0s represents worst expected spread for a given period of time.
The absolute metric measures exogenous market liquidity risk in currency as:

LVaR, ;8 =W [VaR + (S“LT‘%)}

For example if we invested 10 000 $ in shares of IBM, the quote is bid
26,79, the ask price is 27,3%, the expected return is 12%, the standard deviation
of return - 18% and the standard deviation of spread — 0,75%. The spread is:

\ sk~ Poia| _ [27,.3-26,7]
P

mid
If the return and spread follow a normal distribution and we prefer 95%
probability to calculate Liquidity Adjusted Value at Risk the static LVaR in per-

cent is:

LVaR

= 0,022

0
22% _ 21,98%

static

%=pu+ z.a+§ =12% +1,644.20% +

The static LVaR in dollars is:
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LVaR,;$ =W [VaR + %} =10000* (0,2088 + 0,022j =2198%
The volatile LVaR in percent is:
LVaR,, %= u+2.0+ % -
0 * )
_ 1296+ 1644.18% + (2% lG;M 0.75%) _ 5 50504

and the volatile LVaR in dollars:

LVaR,,,$ =W *LVaR,..% = 10000$.0,2295 = 2259,5%

e
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VJIK 339.1
CALCULATING FORWARD MARGIN AND CHECK
FOR AN INTEREST ARBITRAGE
G. P. Georgiev
University of Agribusiness and Rural development,
Plovdiv, Bulgaria

Forward foreign exchange transaction is a contract to buy or sell a curren-
cy at a fixed rate on a future date (or time period). FX forward contracts are
classified as derivatives because their value depends on the price of the underly-
ing asset, which in this case is the spot exchange rate.

Financial practice distinguishes two types of currency forward contract -
closed and open. In the closed forward foreign exchange transaction currency
can only be performed on an agreed date, while in the open, it can be carried out
on parts within an agreed period of time.

The main aim and motive of using FX forward contracts is speculation or
hedging currency risk. It happens very often in individual foreign exchange
transactions related to international trade (export, import, foreign currency pay-
ments, etc.), hedging open positions in foreign exchange trading and others. But
if necessary to hedge a series of currency flows (especially payment of principal
and interest on foreign loans) using currency swaps.

The calculation of the forward exchange rate is done by multiplying to-
gether spot rate and the interest rate differential between the two currencies. If
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we want to find forward exchange rate with maturity over one year we use the
following formula:

1
F= Eli ::g: S where:

F is forward exchange rate;

S — spot rate;

I, — interest rate of the underlying (reference) currency;
Iy - interest rate of quoted (estimated) currency;

n - years or parts of years.

For periods shorter than a year:

(1+rq320)
F:—

S .
( D ) , Where:
1+ —

D are the days to exchange currency in forward contracts;

The difference between forward and spot rate gives the forward margin.
We have premium or discount depending which rate is greater. If F — S > 0 we
have premium. This effectively means that the interest rate of the quoted curren-
cy is higher than the base one. If F - S <0 we have discount, which is a conse-
quence of the fact that the interest rate of the quoted currency is less than the
base one.
Forward margin = Forward rate — Spot rate

For example a currency broker working for a financial institution must de-
termine the one-year forward rate and the forward margin for the currency pair
EUR / USD. If the spot rate is S € / $ = 1,35226, the interest rate in the Euro
zone is re = 3,75% and the interest rate in the USA is rg = 5,25% what are the
one-year forward rate and the forward margin?

The broker use the formula showed above:

fq= (1+00525) ) oo 137181

(1+0,0375)
In this case, we have a premium because:
F-S=1,37181-1,35226 = + 0,01955

Unlike the spot transactions where exchange rates are presented in abso-
lute values the forward transactions quotes most often are given as relative dif-
ferences as a discounted premium against the spot rate. Rarely forward exchange
rates are presented in absolute values as outright quotes (outright forward rates).

Premiums or discounts are given in pips, which express the interest rate
differential between the two currencies that have been converted by the ex-
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change rate for the period to maturity.

The table 1 presents the forward exchange quotations of the currency pair
EUR/USD for a period from 24 hours to 18 months. The first column of the ta-
ble shows the period of the forward contract. Accordingly, ON (overnight)
means a transaction for a period between today and tomorrow (T+0 to T+1), SN
(Spot next) is the day following the expiry of the spot transaction (T+3), TN
(Tomorrow and Next day) is between tomorrow and the day (T +1to T +2), SW
is the spot week (T +7).

The second column shows the forward quotation for bid, and the third one
is the selling rate. The spot rates in second and third columns are presented in
absolute value. Forward margins are presented in points, which are divided into
10 000 and added to or subtracted from the spot rate. The obtained by subtract-
ing or adding rates are called outright quotes (Outright forward).

The forward margin is subtracted from the spot rate when the interest rate
of the base currency is higher than the quoted (discount) and added when the in-
terest rate of the base currency is lower (premium).

Table 1
Forward exchange rates EUR / USD to 28.02.2013%

Name Bid Ask Net chg. Chg. % High Low Last Time
EUR/USD Spot | 1,3063 1,3070| -0.0074 -0.56% 1,3162 13053 | 22:39:18
EURIUSD ON | 0.0400 0.1100 | -0.0050 -6.25% 0.0850 0.0600 | 22:35:00
EURIUSD SN | 0.0700 0.0800| -0.1700|  -69.39% 0.2550 0.0700| 22:35:00
EURIUSD TN | 0.1900 0.2400| 0.1450|  207.14% 0.8950| 05200 22:35:00
EUR/USD 01W | 0.5300 0.6300| -0.0100 1.69% 0.7050 0.4250| 22:36:49
EUR/USD 02W | 1.1200 12700 -0.0300 -2.45% 1,3700 09750 |  22:36:49
EUR/USD 03W | 17500 19500 | -0.0300 1.60% 2.0500 17600 | 22:36:49
EURIUSD 01M | 2,7500 2,9500 | -0.1900 -6.25% 3.1500 26000 | 22:36:49
EUR/USD 02M | 5,9600 6,2100 | 0.1100 1.84% 6,2200 57500 | 22:38:21
EUR/USD 03M | 9.1300 9,4300 | -0.3250 -3.38% 9,8000 8,7000 | 22:38:36
EUR/USD 04M | 12,5400| 13.0400| 0.2000 159% | 13.0500| 11,9500 22:37:14
EUR/USD 05M | 15.9100| 16.6600| 0.5700 363%| 16.6250| 152000 22:39:13
EUR/USD 06M | 19.3300| 20.3300| -0.0850 -043%| 20.7500| 17.8600| 22:38:36
EUR/USD 07M | 22.8400| 24.1900| 0.6000 262%| 251500| 21.7850| 22:38:37
EUR/USD 08M | 265500 | 28.0500 | 0.4000 149% | 283000 255000| 22:37:50
EUR/USD 09M | 30.3700| 32.1200| 0.0900 029% | 32.8000| 28.7750| 22:38:37
EUR/USD 10M | 34.8800| 36.8800 | 0.9500 272%| 36.8000| 33.1800| 22:38:19
EUR/USD 11M | 38.6000| 40.8500| 0.5700 146% | 425500 36.7450|  22:37:50
EURIUSD 12M | 42.2700| 44.8900| 0.1850 0.43%| 455400 395550 | 22:37:57
EUR/USD 18M | 59.1300| 71.6300| 2.1300 337%| 685000 595000 22:35:00

This rule could be formulated in a simple way: the forward margin should
be subtracted from the spot rate if the bid is greater than the bid and opposite the
forward margin should be added if the bid is lower than the selling rate. The
formula for calculating the forward outright quotation is:

spot rate + / - forward margin: 10 000 = forward outright

2 \www.fxstreet.com/rates-charts/forward-rates/
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For example, we want to find the price at which we buy EUR with USD
in two months. Quotations in the table show that the bid is lower than ask price
and this means that the forward margin should be added to the spot rate. For-
ward margin bid in two months is 6.2100. Accordingly, outright forward gquota-
tion for bid in two months will be:

1,3070 + 6,2100/10 000 = 1,307621

Calculating forward margin on an annual basis and check for
a covered interest arbitrage
For example, we want to test whether there is opportunity for an arbitrage
at the six-month forward rate USD/BGN, if, the spot rate is 1USD = 2BGN, the
annual interest rates are BGN-8%, USD -14,5% and the forward rate is calcu-
lated by the formula for covered interest rate parity. Future value of the ex-
change rate for BGN in 6 months is:

J: 208088888 BGN,

And the FV of USD rate is:
FVuso :1(“ 0,145.182

]: 1,07330556 $.

Accordingly six month forward rate will be:

FOrWardgyecen = 20000000 BON -1 93876653
oveeeld T 1 07330556

The forward margin is equal to:
2-1,93876653 = —-0,061233469 1. nMamMe TUCKOHT

Precisely the forward margin on an annual basis as a percentage going to
the following formula:

@+Rq

F margin % = D

@ +0,145

F margin % = 182T.0,061233469.100 — 6,5%

. F margin. 100

We check the opportunity for a risk-free profit (arbitrage) as follows:
14,5% - 8% - 6,5% =0
i.e. therefore the possibility of a risk-free profit is 0 and there is no chance for
the arbitrage.
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VJIK 336.2
DOUBLE TAXATION OF DIVIDENTS IN BULGARIA, THROUGH
THE PRISM OF ACCOUNTANCY
S. P. Georgieva
New Bulgarian University

Dividends, being capital owners’ income, can both stimulate and restrict the
business investment. Furthermore, they are a part of the income of the corporation,
which determines its development and survival opportunities in the dynamically
changing economic environment. It is through the sound distribution of dividends,
that the company paves the way to increasing the assets and maintaining the growth
pace required by the owners. Therefore, studying and researching into dividends is
an issue of the day, and it is essential for the development of every business unit.

Dividends, being income, for both the capital owners and the companies dis-
tributing them, are subject to double taxation. In Bulgaria, this problem is a matter of
extensive discussion — theoretical as well as practical — with a lot of research carried
out, attempting to shed some light on its origins. Furthermore, specialists in different
spheres have proposed guidelines and solutions for the problem discussed. Despite
all efforts, to this day, it has not been resolved. Therefore, an attempt has been made
in this paper to study the dividends and the taxation rules applied to them in Bulgaria,
through the prism of accountancy, in order to provide a basis for offering guidance
on eliminating double taxation on dividends.

Etymologically, the word dividend is derived from the Latin word divi-
dendum, meaning “something that is to be divided”, respectively, “something
subjected to division [2, p.1]. If, in this respect, the research subject is limited
within the individual enterprise, the dividend could be defined as “the division
of the capital among its owners, made by the enterprise.

In the specialized literature, the term dividend is usually defined as “pay-
ment made by a corporation to its owners (shareholders and partners)”. In rela-
tion to taxation, however, a more general sense is implied, as well as additional
content. More specifically, dividend is defined as “any assets or funds, distribut-
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ed in favour of an individual or an entity, due to their share in the capital of an-
other entity, resulting in the reduction of the capital of the latter, including: re-
turn on shares; return on capital investment, including such from unincorporated
companies and from other rights considered as return on shares; hidden profit
distribution [5, p. 98]. The only distribution, not considered as dividend is the
one accounted as a cost by the distributing entity.

The dual aspect research into the nature of dividends is a premise for de-
fining them in both a narrow and a wider sense of the word.

In the narrow sense of the word, the dividend is identified with the distri-
bution of the profit for the current period, or the accumulated undistributed earn-
ings of the company to its shareholders or partners. At the same time, in its wid-
er sense, the dividend is seen as any distribution of the capital of the company
among its owners.

Those adhering to the wider sense of the term dividend believe that any
payment from the corporation to its shareholders can be considered a part of the
dividend policy [4, p.197]. What is more, if it is not the profit that is distributed
but the earnings from other sources, using the term “liquidating dividend” is
more acceptable [2, p.1].

The analysis of the opinions presented shows that two types of dividends
can be specified, depending on their source:

e Dividends from the profit;
e Dividends in liquidation surplus (liguidating dividends).

What is common between the two groups of dividends is that they are
both incomes for the receivers and this is a reason to consider them as income
taxable at source with a 5% tax on the return on shares, which is also true for
liquidating dividends. Furthermore, in compliance with the regulations provided
in the Corporate Income Tax Act, the tax liability is to be accounted — for both
groups alike — on the date when the right to distribute dividends arises. Last, but
not least, the dividend tax, including the liquidating dividend tax is to be paid in
by the local businesses distributing dividends, although it is on the account of
the receivers of the earnings from capital.

On the other hand, a significant difference could be pointed between the
two groups; it is related to the legal status of the company distributing dividends
and the basis it uses when preparing its financial statements. The difference,
more specifically, is in the fact that while the dividends whose source is the
profit are distributed by active companies, not having the intention and not in
need to terminate or considerably reduce the business, the liquidating dividends
are distributed only by companies, whose business activities have been wound
up, or in other words, specific entities with insolvency notices [3, p.1].

Dividends, including the liquidating dividends are income for the owner
of the capital which is liable to taxation, but only if they are allocated by local
entities to “any non-resident legal persons, with the exception of the cases where
the dividends accrue to a non-resident legal person through a permanent estab-
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lishment in the country; any resident legal persons which are not merchants, in-

cluding any municipalities.” [5, p. 75].

When the income receiver is a “any resident legal person which partici-
pates in the capital of the company as a representative of the State; any common
fund; any non-resident legal person which is resident for tax purposes in a
Member State of the European Union or in another State which is a Contracting
Party to the Agreement on the European Economic Area, with the exception of
the cases of hidden profit distribution.” withholding tax is not levied. [5, p. 75].

Enterprises are entitled to profit distributions, only if the following re-
quirements are met:

e The fiscal year has ended;

e The financial statement has been approved by the General Meeting;

e Taxable gain is recorded from the current year (accounting profit, less the in-
come tax) and/or retained earnings for previous years;

e A decision has been made at the General Meeting for distributing the profit
available in the form of dividends;

e The difference between the capital base and the dividends to be distributed is
bigger than or equal to the sum of the capital base and reserve, as recorded in
the balance sheet [7, p. 87].

Distributing the profit in the form of dividends is the cause for two types
of liabilities for the company to arise — liabilities to the capital owners (the divi-
dends distributed less the tax payable on them) and liabilities to the budget (the
tax payable on dividend income). Therefore, when accounting them, the Accu-
mulated Earnings account is debited, while the Liabilities for Capital Shares ac-
count is credited. Simultaneously, for the tax liability to the budget that has aris-
en, Liabilities for Capital Shares account is debited, while the Liabilities for
Personal Income Tax account or the Other Liabilities to the Budget and State
Administration account is credited.

The reinvested dividends (capitalized dividends) are not liable to lump sum
taxation on the dividend income. In this case, the liability to the owners and share-
holders is capitalized. To serve this purpose, Liabilities for Capital Shares account is
debited, while the Stated Capital with registration required account is credited.
However, if, later on, the capital dividends are distributed as liquidating dividends,
the later will be liable to a lump sum at source taxation, amounting to 5%.

When liquidating dividends are distributed the company registers an ac-
counting entry with which the Liquidation Capital account is debited and the Li-
abilities for Capital Shares account is credited, while when registering the tax
payable on those, the Liabilities for Capital Shares account is debited and the
Liabilities for Personal Income Tax account or the Other Liabilities to the Budg-
et and State Administration account is credited.

It is obvious from what was said above, that the source for both dividend
groups is actually the profit of the company. The latter in turn, are — in essence —
“cash income of an entity, received from business activities” and as such, they
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are subjected to lump sum income tax, amounting to 10% [1, p. 112; 6, p. 612].
The accounting entry reflecting this operation is the debiting of Accrual Profit
and Loss account and crediting the Income Tax Liabilities account.

The accounting profit, calculated by deducting the income tax from the
profit, in the next fiscal year, is transferred to retained earnings. In order to re-
flect this operation the following accounting entry is made: the Accrual Profit
and Loss account is debited, while the Retained Earnings account is credited.
Thus, the retained earnings from the previous fiscal period, together with other
undistributed income could be used as a source for dividends to be distributed
further among the capital owners.

The results of this research show that tax is payable for the sums distributed
among the capital owners as well as for the source of these sums — the company
profit. This excessive burden of double taxation is a demotivating factor for the
shareholders and the partners in the company and it limits the company’s financial
capacity. Therefore, the idea for eliminating the double taxation on dividends, in-
cluding the liquidating dividends, is supported, as this mode of taxation leads to
additional taxation on the profit distributed among the capital owners.
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YK 336
THE SUMMARY OF THE REPORTED DATA AS AN ELEMENT
OF THE METHOD OF ACCOUNTING PRACTICES
S. P. Georgieva
New Bulgarian University

The Accounting in the companies is not limited to measuring and
recording changes in the assets, capital and liabilities, revenues and expenses,
respectively to the current accounting. It includes also the preparation of a gen-
eralized (Summary) information about the property and financial status of the
accountable entities, the number of financial results and the changes that have
occurred in their cash flows and their equity. This information is created at the
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end of the reporting period in the stage of annual closure of accounts.

The information from the current accounting must be processed and
systemized in order to be presented in the annual financial statements. This is
achieved by using the generalization (Summary) of the reported data.

The Summary characteristics of the reported data and its place in the
reporting process are subject of long discussions in the accounting theory. On
one hand, it is a prerequisite for the creation of difficulties in disclosing its
nature, and on the other, it shows that the subject is topical and relevant and
creates opportunities for more in-depth studies. Consequently, the present study
aims to identify controversial issues related to the determination of the Summary
of the reported data as part of the method of accounting practices and to seek
opportunities for their well-grounded solution.

The Summary of the reported data is a specific tool used in accounting. It
iIs used to process the data on the activities and financial results of the
accountable separate structures with the purpose of their subsequent
performance in a particular form to the end users. Therefore, it can be defined as
a process of deliberate systematization and generalization of the accounting
information in a small number of clearly defined indicators.

As a specific evaluative computing procedure the Summary of the
reported data aims to provide the link between the current accounting and the
financial statements of the companies. In this sense, it is considered as a logical
extension of the current accounting and its natural end. [6, p. 467]

Different opinions are known in the specialized theory about the place of
the Summary of the reported data in the system of accounting. According to T.
Totev, for example, it is a specific instrument only for the periodic reporting,
and according to L. Petrov it is also used in the current accounting. [10, p. 265-
266; 9, p.125-126]

It is known that the purpose of the accounting is to present to the end users
the financial statements that contained true and fair information about the property
and the financial position of the company. From this perspective, the linking of the
Summary with the generalization of the activity data in a form suitable for their
presentation in the financial statements at the end of the year is considered as
appropriate. At the same time, in order to systematize the information and present it
in a small number of generalized indicators, it is important to comply with
established and approved by the management principles, bases assumptions, rules
and procedures during the current accounting. Therefore it could be determined that
the Summary of the reported data is a tool used in the periodic accounting, but the
principles, baseline assumptions, rules and procedures on which it is based, also are
used in the current accounting.

In specialized literature, the accounting is characterized as a cyber,
dynamic, adaptive, complex with a probabilistic nature, self-organizing, closed
system [5, p. 22] whose dual aspect study is a prerequisite for the formation of:
 accounting theory - "Totality of scientific knowledge on the accounting
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categories, objects, methods, technological principles and rules of his keeping
by the company, created with the tools of general logical and empirical
methods" [2, p. 17]; and

* accounting practical activities - "Information services along with documentary
support of the arised processes and operations due to the movement of the assets
of the company. The information occurred is systematized and processed with
inherent toolbox of methods and techniques for legally defined sections and it is
presented in pre-prescribed periods to its users - internal and external. " [2, p.16]
Based on the two-aspect approach to the accounting M.Dimitrov argues that the
scientific knowledge is created with specific methods, but as a practical activity,
the reporting is done with other methods. Here he concludes that "the
accounting method is a toolbox of knowledge for accounting as a theory and
practical work." [1, p. 74-75]

Applying this reasoning to the Summary of the reported data, whose
essence consists in summarizing information on the activities and results and
presenting them in a limited number of indicators, it can be concluded that it is a
type of accounting practical activity. Therefore, it is appropriate that it is
assigned to the method of accounting practices.

Usually, the method of accounting practices includes: [2, p. 99]

* documentation and inventory;

» ecvaluation and calculation;

* the system of accounts and double entry on the accounts;
» Summary of the reported data; and

* balance summary.

By studying these activities, including the Summary of the reported data,
M. Dinev concludes that they are not elements (means) of the method of
accounting practices, but they are rather different methods used in the
accounting. [3, p. 69-72]

To determine the Summary of the reported data, along with other actions
as part of the method of accounting practices, respectively as a separate method
of accounting it is necessary to examine its characteristics in the search for
arguments confirming the correlation between them and the essence of the term
"method"”. [8, p. 1] The last one, can be defined in accounting matters as
relatively stable and timeless in its development way of creating, processing and
presenting to end users the accounting information.

On one hand, the Summary of the reported data has the character of
computing-evaluation procedure that is not based on the law of duality and
changes in accordance with the amendments of the statutory requirements for
accounting and its organization. Therefore, its identification as a method of
accounting practice is unacceptable. On the other hand, it is a tool, with which to
create the conditions for keeping accounting practices without which the
accounting process can not be performed entirety. In this sense, it can be
assumed that the Summary of the reported data provides technical support of the
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application of the method of accounting practices. It provides a link between the
current and the periodic reporting by classifying the data created by the method
of "double entry in the accounts” and presents them in a form suitable for finali-
zation using the balance sheet method. It would therefore be appropriate to
characterize it as an integral part of the method of accounting practices
supporting the technical implementation of the balance sheet method,
respectively, as an element (method) [7, p. 1], without which it is practically
impossible to apply the method of accounting practices. [4, c. 30-31; 6, c. 473]

Relying on the reasoning it can be concluded that the Summary of the
reported data is an element of the method of accounting practices by which
many homogeneous in its nature and purpose data on the activities of the
enterprise and on its results are restricted to a limited number of generalized
indicators. It is a computationally-evaluation procedure based on a set of rules
by which the balance sheet method is possible. Therefore, the following
definition would be appropriate for it: The Summary of the reported data is
based on a set of rules and evaluative computational procedure which is a
component of the method of accounting practices. Its essence is expressed in
the systemization of the accounting information about the company and the
results from it. Then it is reduced to a limited number of generalized
indicators serving as a basis for the balance sheet method.
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YJIK 331
FUNCTION OF THE LEADER IN THE BUSSINESS UNIT
T. lliev
University of Agribusiness and Rural Development
Plovdiv, Bulgaria

1. The problem’s setting.
We think that this subject which is considered in this treatment is an espe-
cially question of present interest in our country, in view of the fact that the lat-
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est twenty years are a very short period of time to be set a corporative culture,

adequate to the contemporary challenges. The problems can be map out in the

following aspects:

+ the management of the labor resources in Bulgarian organizations is happen-
ing on the basis of the model on the type “organization of the commanding-
control functions” .

¢ the philosophy of the organizations’ management.

The main point of the organization is that it is a unit of people, who set up
a general purpose and coordinating their efforts to make it real. In Bulgarian
economy is still predominated the thinking about the organization as a material
phenomenon, that means it is a collection of machines, equipment, buildings and
technologies. In fact, the whole technics and technology are only the means that
put into action the human factor. The organization is the way and the system of
work of the labor resources in definite structure of production and services. It is
speaking of motivating, active and enterprising labor resource. With regard to
this we must say that the purpose of the leader’s type head is to motivate the or-
ganization’s members, to make possible to hold out their physical, intellectual
and creative opportunities. Its achievement suppose ability to manage, but on the
other hand must solve a lot of problems as:

» the established model of management of the labor resources in the business
organizations is a result of the special features and the direction of develop-
ment of the Bulgarian passage from planned to market economy;

» insufficiently cleared up vision for management of the labor resources in a
long-term perspective.

The leader’s qualities valuation of an administrative head goes through analy-
sis on his ability for strategic planning and management. The lack of look upon the
strategic perspective of the organization turn the particular operative aspects of man-
agement in every functional sphere as — a quality, prime cost, human resources, ma-
terials and etc., into a nonsystematic presence of managing role.

The problems proceed as well from the fact that a long period of time the
organizing and managing strategies are being adopted as incidental things only
to the big business structures. More over they are being brought only to make
decision about “product - market” as an organization, but not in a simple manag-
ing aspect. In this case, the role of human factor is limited to the particular circle
of the supreme guidance of the organization.

That’s why we think it is necessary to determine the conceptual frame to
an adequate leader’s strategy that include the ways and methods of work, the
motivation and the management of the labor resources.

An important moment in analyzing the leadership in the business organiza-
tions is the determination of his functional characteristics. Commonly, in functional
attitude the leader could represent himself as an intelligent, resolute, strong, char-
iIsmatic, courageous, enthusiastic and so on. His grades are connected with the
building of the clear idea about the desired future results, the ways of their
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achievement and the most important- knowledge and ability to organize and moti-
vate his people in such way, so they can follow his chosen way.

Ever since 60s of the XX century in the most of the big American univer-
sities are being initiated programs of teaching in leader’s abilities, as for the stu-
dents in management, as for the working managers. A big part of leader’s skills
are approachable for learning from every formal head, if he wish to do this and
to be cleared to him how this more different and more delicate ’mechanics” of
managing tools could help him in creating of one enrich and more effective style
of management.

In the context of the previously mentioned, according to us, it is necessary
to analyze a very often observe phenomenon in practice — the leaders succeed
more effectively than the managers to consolidate the people in the organization
and to mobilize their group energy for reaching the determined purposes. We
could search the reasons in two directions: inner personal and outer group. On
the other side, the leader’s qualities and skills to be shown a group of people is
necessary whose joint activity needs necessity of inner organizer.

Concerning leader’s priority functions a summery can be done in the fol-
lowing directions with aim of more entirely ranging over the problems.

First, leader’s function and duty is to be active, communicative and point-
edly interested in realizing the group’s purposes and interests. He mustn’t be in-
different to the common problems and openly to show off his efforts for their
solving. Second, he must ever be the active side in communication and he has to
put forward ideas. But also he must be able to follow closely the people and
never to ignore his colleagues’ ideas and suggestions about the solving of every
particular problem. Third, the leader must take care of every member of his team
or section to take adequate participation as in discussing the problems, as in the
actions of their solving. He isn’t ever the most competent in the team but due to
his talent for organization he succeed in giving assistance to forming the most
competent decisions in the team. Due to his organizing abilities, the leader suc-
ceed to secure opportunity for every member to take part actively in the com-
mon activities, so that nobody to be isolated and neglect in his desire to show off
his abilities. That is the exact attitude with which the leader can win the sympa-
thies and respect of the other members of the team.

A difference is hidden very often in these qualities between the leader’s and
manager’s adjustment, namely-the leader can see in his colleague his own person-
ality while the manager is more disposed to see in his subordinate his position.
The leader refers to the other office-workers as to his partners but for the manager
first of all they are his subordinates. The first values on the qualities and skills, but
the second emphasizes on their duties. Not only because he is the favorite in the
group, but because he is in it, the leader controls the dynamics of interpersonal
and official relations more successfully than the manager. As a rule the leader is
sensitive to the hesitations in emotional moods of the team. On one hand, he un-
derstands when the climate in the group leans to agreement and he uses this posi-
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tive moment to direct the group’s energy to realize one or another purpose. On the
other hand, the leader can foresee growing possible conflicts which give him the
opportunity to influence positively for their neutralization. In definite cases with
his presence the leader is in the state to harmonize the relations in the team and to
increase the unity in it. He practices on his own free will the delegating to him
power to lead and help approaching the team purposes without intrusion of his
personal interests. His success is due to his skill to influence on the three levels of
his colleagues’ personalities, namely:

v" on intellectual level- he is able to convince;

v on emotional level- he is able to positive and to encourage;

v" on behavior level-he succeeds in motivating.

In the most cases the formal head does not have desire to convince, in the
view of the fact, that his power give him the right to admonish. The leader’s
power is in such things as to inspire and to fire with enthusiasm, and the manag-
er confirms his positions as he orders and controls.

The quality with which the leader especially strongly influence on his col-
leagues and that brings him high acknowledgement is the confidence in suggest-
ed decision of particular problem. He doesn’t let the thought of failure and the
optimism clearly appears in his behavior. Exactly here the source of his energy
is hidden with which he very often instinctively infects the other members of the
team, activating them for action. His positive attitude and faith in team’s power
are the means with which he wins big trust and succeed to suggest to the other
people to follow him and to subordinate to him. Because of this the leader is an
authority in the group and he uses his influence on the thinking, moods and be-
havior of its members. His word carries weight and his actions more or less are
returning in model imitation.

One of the paradoxes in the modern organizations, public or business, is
that the coping with changes is returned in irreversible priority of organization.
The heads and the staff are stand up daily face to face with growing needs for
changes in the way of thinking and working, in organization of relations with
costumers, in the systems of management and realization of the working tasks.
Competent leadership is this, that guarantees reaching the desired results, due to
responsible engagement of the people in the organization, in its effective man-
agement of its organizing development.
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OPPORTUNITIES FOR INCREASE OF TOURISM FLOW FROM
RUSSIA TO BULGARIA BY DIVERSIFICATION OF TOURISM
PRODUCT
K. S. Levkov
University of Agribusiness and Regional Development, Plovdiv, Bulgaria

Bulgaria is not one of the global players at the world tourist market. It
achieves under 1% of the arrivals (about 8-9 million) and under 0.5% of the receipts
(about US$ 4 billion) of international tourism. However, tourism has a significant
economic and social role in our country. It forms about 1/10 of the jobs, GDP, and
the export of goods and services. [4] Our country has the ambition to occupy the po-
sition of a regional leader in Southeast Europe, competing mostly with Turkey,
Greece, and Croatia, which have a better developed tourism.

Bulgaria has a long-established tradition of offering and realizing its main
tourism product at the international tourist market — mass sea vacation tourism,
supplemented by mountain ski tourism. Our country has a long-established im-
age of a relatively cheap, secure and easily accessible destination for European
tourists. Not as popular are the great but insufficiently realized opportunities for
development of alternative tourism.

The receipts from international tourism are important means of balancing
the negative commercial exchange between Bulgaria and Russia, which is about
€ 3-4 billion. [3] This explains the necessity to increase tourism flow from Rus-
sia, hence the need to increase the receipts from its servicing. Statistics presents
that for the period of 2009-2012 the arrivals of Russian tourists in our country
have increased twice — from 0.3 million to 0.6 million. According to that index
Russia ranks fifth, forming 7% of the incoming tourist flow. A key motive for
the Russian tourists for visiting Bulgaria is vacation (about 80% compared to an
average of 52% for all tourists visiting Bulgaria). According to trips whose pur-
pose is vacation, Russia ranks fourth with a relative share of 10.4% for 2012.
Note that in June Russian tourists rank first, and in July and August they rank
second — after German tourists. [4] Figure 1 shows the uneven yearly distribu-
tion of Russian tourist flow. On the other hand, Bulgaria does not rate in Top 10
of the destinations that Russian tourists prefer, attracting only about 2-2.5% of
them. [5]
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The analysis of the facts shows that the opportunities for increasing the
tourist flow from Russia are not exhausted. On the contrary, it could be in-
creased considerably both in summer and in the rest of the seasons. To achieve
that, it is necessary to diversify the tourist product we offer and to increase the
share of alternative tourism. Here | will attempt to systematize the opportunities
for some kinds of alternative tourism for which Bulgaria has the needed re-
sources at its disposal.

1. Culture tourism. This kind is most convenient for combining with va-
cation tourism. A lot of travel agencies have been making use of it for a long
time. But this approach limits the offer of the combined tourist product to sum-
mer vacation season only. It is advisable that we offer at the Russian tourist
market during the entire year independent culture tourism trips related to the
valuable historian heritage of Bulgaria from the Thracian, Hellenic and Roman
times, the First and Second Bulgarian state, as well as from the age of the Byz-
antine and Ottoman domination. In my opinion, the following could be basic
points for those routes:

v’ the 7 sites that are included in the UNESCO list of world cultural heritage
sites;

the sites related to the Russo-Turkish War of 1877-78;

sites that are part of the clustered network of wine tourism;

sites for gambling tourism which in the Russian federation is restricted to
particular areas situated considerably away from the large cities that emit the
main tourist flow.

2. Religious tourism. Our country is the first Balkan country after Byzan-
tium to adopt Orthodox Christianity as the official religion. Following the ex-
ample, the Slavic peoples in Eastern Europe adopted Orthodox Christianity and
the Slavic alphabet and began using Old Bulgarian language (Church Slavonic
language) for liturgy.

Today Russia is the most populous Orthodox country and Russian tourists
are the most significant potential contingent of international religious tourism in
Bulgaria. Despite its considerable resources, religious tourism has not yet mastered
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an adequate market niche. Visiting religious sites is usually part of large-range cul-
ture tourism trips. It is necessary to increase the offering of specialized religious
trips, including pilgrim trips, to our country. They may include visits to sites of
other religions that got current in Bulgaria — Islam, Armenian Apostolic Church,
Georgian Orthodox Church, Catholicism, etc. Some of the trips may be cross-
border ones and apart from Bulgarian sites may include sites in neighbouring coun-
tries — Greece (Mount Athos in particular), Macedonia and Serbia.

3. Rural tourism, ecotourism and sport tourism. Rural areas cover 80%
of the territory and 40 % of the population of Bulgaria and rural tourism is an
important factor for their sustainable development. Rural tourism product can be
easily combined with ecotourism product because the ecological environment of
the rural areas is less damaged and a large number of the sites for rural tourism
are situated very near the sites of the national eco network and those of the
Natura 2000 network. A large number of the architectural and historical-
archaeological reserves of Bulgaria are also situated in the rural areas. Elements
of the European network of long-distance paths (for example, the 700 km route
Kom-Emine), as well as elements of EUROVELO - the European cycle route
network (The Danube Trail and The Iron Curtain Trail) pass through rural are-
as. All of this makes the product we offer more complex. The municipalities in
the Balkan mountain region, in Sredna Gora mountain region, in the Rhodopes,
and in the mountains in Southwest Bulgaria have the richest resources and an
increasing accommodation capacity.

Bulgaria is one of the European countries that have a great biodiversity.
Equally significant but not as popular is the ethnographic diversity that can be
found at a relatively short distances in our country. On those grounds, except the
complex product of rural and ecotourism, specialized trips could be more active-
ly offered at the Russian market: ethno tourism, walking and cycling tourism,
geotourism, bird watching and wildlife watching, botanical trips, adventure
trips that include extreme sports elements — paragliding, rafting, diving, etc.

4. Health tourism. Health tourism has a long-established tradition in Bul-
garia. It is believed that the beginning was set by the Thracians and the Romans
who took advantage of the healing properties of the numerous mineral springs. Of
all alternative kinds of tourism, health tourism has the most in common with vaca-
tion tourism. It is often performed in the same tourist areas and it often uses the
same accommodation. It is convenient to combine its product with vacation tourism
product. What distinguishes health tourism is its quickly developing specialization
of the programmes and products, which ensures an opportunity for individual ap-
proach to the consumer needs of the contemporary tourist.

While the more universal Wellness conception is not yet popular enough
in our country, a lot of Bulgarian Black sea resorts and inland resorts successful-
ly develop balneology and spa tourism, directed at people who have various
health problems and healthy people who aim at gaining in health, respectively. It
IS necessary to activate the offer at the Russian market in the following ways:
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v’ offer of balneology and spa services at the Black sea seaside during low
tourist season (October-May) — aimed at fully loading the accommodation
facilities;

v’ year-round offer of the health tourism product in the inland part of the
country.

Conclusion: diversifying the alternative tourism products and offering
them more actively at the dynamically developing Russian tourist market is
the right way to increase the tourist flow from Russia to Bulgaria and the
right way towards its more even seasonal distribution.
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FUNDING OPTIONS FOR SCIENCE AND TECHNOLOGY PARKS
IN BULGARIA
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N

Scientific and Technology parks have played a significant role in the de-
velopment of innovative infrastructure in many countries all over the world. As
an instrument of local development the idea of technology parks is conceptual-
ized at the end of the last century in our country. But the foreign experience in
developing, financing and management of such ventures for technology transfer
amongst universities, R&D institutions, companies and markets has not yet been
sufficiently analyzed and adapted to the Bulgarian background.

Using a descriptive approach, this paper summarizes the sources of fund-
ing of technology parks and identifies the factors that seem to impact the level of
public and private participation in the process of financing the park. Thus we in-
tend to contribute to the development of a technology park financing model in
the Bulgarian context.

Defining science and technology parks (STP).

There are plenty of classifications and definitions of STP in the literature. For
example, International Association of Science Parks (IASP, 2011) defines Tech-
nology Park as “an organization managed by specialized professionals, whose main
aim is to increase the wealth of its community by promoting the culture of innova-
tion and the competitiveness of its associated businesses and knowledge-based in-
stitutions. To enable these goals to be met, a Science Park stimulates and manages
the flow of knowledge and technology amongst universities, R&D institutions,
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companies and markets; it facilitates the creation and growth of innovation-based
companies through incubation and spin-off processes; and provides other value-
added services together with high quality space and facilities.”

Depending on their specialization the ventures are denominated as: tech-
nology parks, science parks, research parks, industrial parks, eco-industrial
parks, free economic and trade zones. Depending on the STP ownership they
are: public or private and STP originated from public-private ownership. Ac-
cording to IASP 54,6% of parks are still public initiatives, 16% are private and
29,4% are created as a public-private partnership schemes. Variety in the typol-
ogy mostly determinates by the participants and their objectives:

v' The main goal of the government participation in the launching and
funding of such projects is to promote public interest in applied research and to
increase the level of technology transfer , aimed at increasing long-term eco-
nomic and social wealth in the region and even in the country;

v' Local governments and institutions aimed at attracting high-tech
companies to improve economic development and attractiveness of the region,
not only for the companies but also for residents, tourists and other stakeholders.

v' The goals of universities and research centers are to supply R&D
results and interact with the tenant companies to commercialize the research
outcomes and to realize their alumni;

v' Private investors are mainly commercial banks and investment
funds. They expect a high rate of return and lower risk.

Since the parks have different architecture in many aspects — participants
and their objectives, governance, phases of implementation and operation- the
business models reflect these differences. How the management of the park will
create and deliver value to tenant companies and others stakeholders and share-
holders have significant relation to the funding mechanism.

The Funding options for the investments in STP

According to Rosenblum (2004), the resources for the financing of tech-
nology parks originate from various sources, among them government grants,
banks, universities, philanthropic funds and industry contributions.

The resources can be summarized in three major groups:

v' Equity of companies involved in the park

v' Liabilities, including loans from financial institutions provided both
by private and public sector

v" Public funding.

The resources of financing for the implementation and operation of a
technology park in Bulgaria and their specifics may be presented in Table:

Resources of financing Characteristics
Equity(selling shares in the company to exter- | It involves a loss of control, but it is “interest
nal investors) free”; New investor can provide can provide

more than financing: their managerial expertise
can be useful for the further development of the
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Resources of financing Characteristics

venture

Venture capital Investment involves usually higher risk but offer
the potential for higher returns; This is not neces-
sarily suitable for all stages of development (it
tends to be preferable later on); Not widely used

in Bulgaria
,Business angels* Require equity, but can provide more than finan-
cial support: consult services, training and con-
tacts.
Multinational (global) companies Require favorable institutional and business envi-

ronment, but they have a large market share,
worldwide prestige and international contacts.

Debt (bank loans, leasing, credit lines) Debt financing is often difficult to find as
it bears the highest risk and may have strict crite-
ria for borrowing. However, it does not incur any
ownership.

Development financing institutions (DFIs) In the developing countries DFIs are fill-
ing the gap created by the scarcity of long-term
funding for basic infrastructure investments as
well as economically viable, but non-profitable,
investments in science parks in both the public
and private sectors. Loans provided take the form
of credit lines or individual loans.

Government grants and subsidies and | Generally be well suited to initial phase of parks,
funds from European Community in particular for technical assistance, support for
research, and marketing initiatives; Public sector
often take a lead role in funding science and
technology park infrastructure, particularly in the
developing countries.

The following general comments can be drawn from analysis of the dif-
ferent funding options for the implementation and operation of the park:

A well-functioning, integrated and dynamic financing is crucial for the
development in all stages of the project — from research phase through to com-
mercialization. Grant funds or subsidies are generally be well suited to the ex-
pensive start-up phase of parks. The private sector focus is primarily on infra-
structure and tangible assets for companies as well as some general services
(administration, etc.)

According Figlioli (2011) following factors have a significant role to at-
tract private investment in the park: good location; favorable conditions for the
participation of companies in the park; existence of rare technological infrastruc-
ture in the region or even in the country; presence of universities and research
institutes; public investments, which reduces the risk in the start-up phase; and
also tax benefits or subsidies.

According to Gower and Harris (1996) the only way to attract private in-
vestments is through partnerships in various forms.

Public-private partnerships have become attractive to private investors, given
the complexity of the issues concerning the financing and reducing the risk of the
investment. The regional organizations and local authorities are interested of the
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support of local development. That way public-private partnership allows each par-
ty to generate greater value added given their investment. Participation of the pub-
lic partner can often provide more benefits: tax and economic incentives, grants and
subsidies. The private companies have fast and flexible access to capital market;
lower price of equity financing; greater experience in a specific business activities,
as well as better market channels.

Final considerations

The conclusions that can be drawn: business models vary, depending on
different factors. But a major factor for success is the active role of public sector
by providing a supportive institutional environment and legal regulation of such
ventures. Development and operation of the structures in the park required pub-
lic resources, which make these initiatives, in most cases, partnerships between
private investors and government. The country does not have government policy
for public financing of STP, and this is an obstacle to persuading the private sec-
tor in the sustainability of such endeavors.
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AW

Foreign economic transactions are connected with various currency risks
and the danger of currency (exchange rate) losses that can occur due to changes
in the foreign currency exchange rate with respect to the national one in the
course of foreign-trade, credit and foreign exchange operations. Herewith, ex-
porters may suffer losses from a decline in the foreign currency exchange rate
with respect to the national one during periods between signing contracts and
settling accounts under them. The exchange losses of importers are connected
with probable appreciation of currencies that are the means of settling payments
under the contracts.

Currency risk is the probability of financial losses on various international
economic transactions because of the changes in market conditions and, accord-
ingly, the fluctuations of market exchange rates. The objective basis of currency
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risk lies in the fact that exchange rates depend on economic conditions of differ-
ent countries in the long-range planning and on the decisions of state authorities
on economic issues, speculative trading, rumours and expectations, political
events, and finally, on wrong dealers’ decisions in the short-range planning.

According to their influence and origin, currency risks can be divided into
three types:

1. Translation or accounting risks.

2. Transaction risks.

3. Economic risks.

Translation (accounting) currency risk is the risk that implies the changes
in the book value of assets or liabilities with the changes in currency exchange
rates while their value in foreign currency remains unchanged. In other words, it
refers to recalculating company's financial statements from one currency into the
other. The fluctuations in currency values affect company's financial statements
that reflect its financial position. Such risks occur in connection with the fact
that international and transnational companies have to consolidate financial
statements of its subsidiaries located in different countries into one set of state-
ments in the national currency at least once per year.

Transaction currency risk occurs when companies and private individuals
conduct international economic transactions and future payments or received
funds must be made in the currency, whose future value isn’t determined. Thus,
the transaction exposure (or transaction risk) occurs because of the fact that ex-
change rates can fluctuate significantly over a period of time between entering
into a contract and settling it. As opposed to translation exposure, transaction
exposure results in real cash inflow or outflow.

Transaction exposure is a difficult problem for a small company involved
in occasional export and import. Large transnational corporations that conduct
many concurrent transactions in different currencies are less affected by transac-
tion exposure. As the levels of currency fluctuations coincide, loss and gain tend
to balance each other every time. Besides that, transnational corporations can
have assets and liabilities in different currencies and this fact also contributes to
reducing transaction exposure.

Economic risk reflects how economic conditions of the other country in-
fluence the value of assets expressed in the country’s currency. The changes in
economic, political situation of the country, monetary policy of the government,
inflation rate and other factors have an impact on the extent of economic risk.

Economic risk unlike translation and transaction risks, which belong to
the nonrecurring transactions, is a long-term phenomenon. This type of risk is
associated with transnational corporations and companies engaged in export and
import transactions. Economic exposure occurs due to the fact that changes in
values of currencies may have significant long-term impact on company earn-
ings or competitiveness. Economic currency risk is connected with company
value changes that depend on exchange rate changes (the value of a company is
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the market price per share multiplied by the number of outstanding shares. The
market price per share is the price at which demand and supply are equal to each
other). Exchange rate changes affect the market value of a company if they can
influence the expected cash flows.

An effective strategy of behaviour under risk enables financial market
participants to operate successfully and achieve their goals at minimum cost.
This strategy is called risk management one, it involves:

— identification of risk factors;

— risk analysis and assessment;

— choice of risk management methods;

— application of selected methods;

— financial control.

The basic methods of risk management include avoiding the risk, reducing
the negative effect of the risk, absorbing and financing the risk, transferring the risk
to another party. These methods can be used both independently and as a set.

The method of risk avoidance is used in case when project implementation
can lead to consequences that are unacceptable to the market participant and when it
is possible to abandon the project. One of the risk avoidance methods is to withdraw
from transactions with market participants located in the countries with very instable
economic and political situation or in the regions with extreme weather conditions.

The methods to reduce risk include early detecting processes that can re-
sult in a loss, limiting the extent of possible losses and so on.

Risk absorption can be partial or complete. This method involves recogni-
tion of the losses and their direct or indirect financing using internal or external
sources. Partial or complete risk absorption is always intentional. The sources of
direct financing are special funds or reserves created by business structures and
financial institutions. The indirect financing includes insurance policies pur-
chased by the market participant. When buying insurance, the company partially
finances its possible future losses.

The methods of transferring risk to the other market participants lie in
transferring risk to insurance companies using an insurance policy, to financial
intermediaries by concluding various term contracts (hedging), to guarantors by
concluding credit contracts and so on.

In many cases risk management methods are used consistently. When
some risk factors are eliminated, risk is reduced to a certain level by available
methods then it is partially absorbed and the possibility of transferring remain-
ing risk to the other market participants is under consideration. The most effec-
tive and common tools for transferring risks are fixed-term contracts such as fi-
nancial forwards, futures, swaps and options. But the use of a certain risk man-
agement mechanism depends on the specific type of a risk.

The most common method in case of accounting risk is balance sheet
hedging, i.e. using the method of counter currency flows, which lies in the fact
that currency obligations or requirements of the company must be met (any cash
flow should have a counter flow in the same currency, which can close the open
position of the company).
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The simplest way to avoid transaction risk is to transfer it to another com-
pany. For example, an exporter of goods can set the selling price in the currency
of his country. In this case, the importer has to face transaction currency risk as-
sociated with converting foreign currency into the national one. There is also a
possibility of immediate payment demand. In this case, the value of exports will
be determined by the current spot rate. However, such methods often result in
frustrated contracts or hidden costs. Forward contracts and futures contracts are
also the means of hedging against the risk. The absence of preliminary costs
and protection against unfavourable changes in exchange rates are advantages of
forward transactions. The potential losses connected with the risk of losing ben-
efits are their disadvantage. Currency risk also can be minimized or avoided by
using currency options. It should be noted that option agreements are principally
different from forward and futures contracts because options are not obligatory.
Option holder can choose whether to fulfil the contract or sell the option to an-
other person before the end of the option term.

The method of “outrunning and lagging”, methods of risk distribution, re-
invoicing centers are also used for hedging and minimizing transaction currency
risk. The method of “outrunning and lagging” involves free choice of payment
date. Two closely related firms can find the best payment way. This method
gives an opportunity to calculate the volume of financial flows between compa-
nies for a certain time period and thus to have indirect effect on the financial
solvency of each company. Method of “outrunning and lagging” is used most
efficiently when a parent company has full control over its subsidiaries and affil-
lated companies. The method of risk distribution involves an agreement between
the companies in the form of a contract, in which the exporter and importer
agree to take upon themselves a certain share of losses arising from currency
fluctuations without reference to the company’s actual losses. The conclusion of
such agreements is very economical and efficient. Transnational corporations
sometimes establish reinvoicing centers that are their subsidiaries, which deal
with all currency risks that occur in international trade. High maintenance costs
are the main disadvantage of using reinvoicing centers.

Such methods as realigning currency payments with foreign currency cash
flow and diversification of financing foreign activities can be used to reduce the
economic risk.

Currency exchange fluctuation is one of the most serious types of risk.
Although currency exchange rates are external environment factor, which can’t
be controlled by economists or financial managers, early identification of cur-
rency risk or other types of risks and selection of the right methods to avoid or
reduce them are very important for successful activities of financial market par-
ticipants and achievement of their goals at minimum cost.
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Introduction

Today in current conditions of market economy the quality issues are
crucial for the hotel industry. In the presence of effective competition and
markets struggling, the quality of goods and services is one of the first
conditions for a successful business in the sector. Nature, specifics and factors
for quality are a constant object of study. Training of personnel involved in the
production of goods and provision of services has been often organizing. Sys-
tems for quality assurance and for hazard analysis and risk assessment have been
developed. Various hotels should have their own standards and systems for as-
sessment, control and quality management. They recognize the specific features
and capabilities of the company and are based on its strategy of high quality.

According to the World Tourism Organization quality in tourism is " the re-
sult of a process which implies the satisfaction of all the legitimate product and ser-
vice needs, requirements and expectations of the consumer, at an acceptable price,
in conformity with mutually accepted contractual conditions and the underlying
quality determinants such as safety and security, hygiene, accessibility, transparen-
cy, authenticity and harmony of the tourism activity concerned with its human and
natural environment” [2]. Based on this definition, only the consumer can deter-
mine the quality of a product or service, as it has to satisfy his needs and require-
ments. Quality of service is determined by the size, type and level of services that
customers receive in the process of consumption. It is characterized by factors such
as culture of operating personnel, professional skills, length of service and con-
sumption satisfaction [1]. Each of these indicators has a different share of the over-
all qualitative assessment of the service [1, 4, 5].

Hospitality businesses as a part of the tourism industry have basic func-
tions because it develops and offers complex hotel product. One of the main di-
rections for formation of strategic competitive advantage is to provide high-
quality services. Customers’ expectations are formed on the basis of their expe-
rience, as well as information received from direct and indirect channels of mar-
keting communication. The service market differs from other markets for two
reasons: there is no service until its provision and services have high degree of
uncertainty that puts the customer in a good position and makes it difficult to the
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seller to offer these services to the market. On one hand, the quality of hotel ser-
vices largely depends on skills and interest of the personnel, its creativity and
ability to develop new technologies and to use new organizational forms of ser-
vice, on the other - the quality of service in the hotel is a measure how the level
of services meeting the guests expectations.

In the hotel industry the quality can be defined as:

1. Quality is the correct definition of the customers’ needs — the customer
receives service that meets his needs.

2. Quality is correctly specified service — technically service not only
meets the needs of the guest, but the whole service system is designed to provide
the convenience of guests and good relationships with the staff. That way the
quality becomes a basis of competence.

3. Quality is being persistent - the service is provided repeatedly at the
same level [3].

Aim of the study

The best source of information about the current state of the hotel is
achieved through communication with the guests. Therefore marketing depart-
ment relies on various surveys which give information about the shortcomings
in the hotel services or what guests really liked. Another important source of in-
formation about the service quality is the Book of complaints and suggestions in
the hotel. Guests themselves are willing to give their opinion whether the ser-
vices meet their requirements and what need to be improved.

Properly asked questions in the survey allow to be created useful feedback
between hotel guests and the staff. This facilitates the hotel manager to consider
what changes to make in the hotel for a higher service quality.

The paper studied the service quality issue in the following aspects:

v' overview of methods for quality services;

v' selection of methods of quality services;

v' assessment of quality of service

Analysis of the survey

Quality implies observation of the expected services or established stand-
ards. Thus, the standards, their form and content, are the criteria for quality ser-
vice.

The concept of quality as a philosophical category reflects the specific
distinctness of things, expressed in its internal and external distinguishing fea-
tures (properties).

Quality as an economic category defines the links between the price and
consumer value and level of services quality. Quality is formed under the influ-
ence of a large number of factors conditionally divided into material and subjec-
tive (figure 1). The material factors include material-technical base quality, qual-
ity range of products and services, technologies etc. Subjective factors include:
staff, social factors (working conditions), psychological factors, economic fac-
tors (payment system), corporate culture, etc. Most important are subjective fac-
tors because services are mainly a product of living labor. Quality of tourist ser-
vices affects the price level. Ceteris paribus, higher price has a product, which
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provides tourist service.

Two cases related to quality management problems are:

- Lack of services standardization of services — in case when a service is
provided in different ways by different people from the staff when there isn’t
uniform procedures for conducting it. The result is a diverse product and differ-
ent prices of goods and services. The customer is not satisfied with the work of
staff and fined shortcomings in service.

- Ineffective communication between links of different levels in the hotel -
lack of feedback between employees of lower levels of service with the hotel
management. This affects the quality of the product and creates ambiguities in
the end product.

The quality of the hotel services is based on the level of consumer satis-
faction. Therefore, the primary method of data collection is through question-
naires provided to the clients of the hotel. Attention in the survey should be di-
rected to the customer and his opinion about the services offered at the hotel.

Development of a quality assurance program involves setting goals that
are structurally represented in figure 2. The following objectives should be bear
in mind [3]:

1. Retaining existing customers and expanding the scope by attracting
new ones;

2. Enable fast emerging issues related to quality and create customer
feedback;

3.  To assess the activities that will improve or worsen the quality of
the hotel services;

4, Continuous monitoring of the measures that are taken to improve
the quality (marketing plan);

5. Framework for training and development of the personnel.

The above objectives can be achieved for a certain period of time. Thus,
in the process of monitoring of the services quality, the program is divided into
several stages (table 1 and figure 2)
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Fig 1. Factors affecting the quality of the hotel services
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Table 1. Program in four stages

STAGES

OBJECTIVES

FIRST STAGE

Determining the range of quality measure-

To determine the degree of quality - to apply
all forms of standardization due to quality.
Clearly defined scope of quality that is asso-

ment ciated with the volume of work, working
conditions, level of training should be realis-
tic and achievable, to become the basis for all
further improvements.
SECOND STAGE Quality of service needs to be studied on the

Asking questions to check the level of quality

basis of questionnaires.

THIRD STAGE
Control. Actions. Assessment

Questionnaires and lists of quality control
should form the basis for the development of
training programs for service departments.
The program of quality control contributes to
better interaction between hotel units. In any
case, the quality issue must be addressed
from the perspective of "why it happened”,
rather than the position of "who is responsi-
ble".

FOURTH STAGE
Quality objectives for the marketing plan

The annual marketing plan, in addition to the
market analysis, should also reflect the
analysis of its own production and in the first
place - the state of the quality of services in
the hotel.

1 stage
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Fig 2. Structural diagram of a program for quality assurance of hotel services

Conclusion

This study examined the aspects of service quality in hotel industry that
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influence costumers’ satisfaction. Main issues and criteria of quality services are
described. On the basis of the theoretical analysis that is made a program of
quality assurance in hotel services is proposed. Hotel service improvement is an
ongoing process that directly depends on sustaining the customers’ needs.
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ANALYSIS OF INSTITUTIONALISM IN INDEPENDENT BULGARIAN
AUDIT
E. Stoyanov
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Plovdiv, Bulgaria

From the point of view of institution status acquisition and the development
of the process of institutionalization, the idea of an independent audit in Bulgar-
ia is being implemented in a specific way and reflects certain characteristics par-
tially based on current social trends. Consequently, it is thought the result is
achieved by organizations during their interaction as well as through their pub-
licity when they direct and control the social climate. In this train of thought,
new ideological trends and doctrines are simply a reflection of or a response to
the social effect they evoke. Bearing in mind the development of institutionalism
as a philosophy, manifestations of early institutionalism in Bulgaria can hardly
be discussed. Based on renowned experts’ opinions, two types of states exist.
Within the first type, due to economic reasons no demand exists, and within the
second - the manifestation can be the result of turbulent development or the lack
of certain political doctrines, i.e. intended demand imbalance.

During the introduction and implementation of the first period of the inde-
pendent Bulgarian audit (1931 — 1948), socio-economic problems in the country
required institutional demand and, in this regard, the European audit model was
adapted to the peculiarities of Bulgaria, and sanctioned by relevant laws. The es-
tablishment and sanction of the Certified Public Accountants Organization by
law is evidence for institutionalization being implemented simultaneously.

The so called second period (1948 — 1990) can be ignored for obvious rea-
sons. The Bulgarian audit started developing adequately after 1991. Until then,
the whole administrative system was characterized by a phenomenon known as
‘the seven capital vices of administration’ — overstaff, lack of efficiency, indis-
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cipline, low qualification, unbalanced rights, a classification system based on the
rank rather than efficiency and ‘collective responsibility’.

The transition from planned to market oriented economy creates a situation
manifesting institutional deficiency i.e. a strong internal institutional demand
arises. The laws drafted after the changes testify to the fact that the community
desires to entrust the control to a new institution, which provokes a particular
institutionalization. The public attention is drawn to the problem how to improve
organization and apply management control effectively in the modern economic
system. This stage of the development of the audit idea in Bulgaria displays fea-
tures which characterize it as a process sanctioning new institutionalism in legal-
ly regulated and institutionally structured environment.

It is important to mention that since the beginning of the 21% century, the
development of institutionalism as regards audit both in Bulgaria and throughout
the world has acquired new meaning based on the system of international audit
standards. The emphasis on social and organizational order in the economic sys-
tem by applying acknowledged monitoring theories and, most importantly, good
practices through the system of international audit standards turns into the basic
means for controlled development of the audit idea, its legal elaboration and ef-
ficient control over the process of consolidation and coordination of effort to
achieve socially important outcomes satisfactory to both directly and indirectly
concerned parties. The interpretation of this growing trend relates to finding an
opportunity to ignore core contradictions in the globalizing economy: those be-
tween the economic system planning its own development and the community,
and the ones between the planning and the so called market oriented systems.
On the other hand, the trend may be perceived as a regulation for reaching con-
sensus between principals and agents based on an incentive system after a rele-
vant analysis of key factors’ interaction and, most importantly, the attempts at
evaluating them objectively.

Despite the specifics in the development of the independent Bulgarian au-
dit, the adjustment to and coordination with acknowledged worldwide practices
in the field prove that institution status acquisition and institutionalization in it
are steps towards establishing ultimate control and optimization of objectivity
when stating an independent opinion on results of the agents’ behaviour and the
efficiency of responsibility assumption for completed activities.

The control over the principals’ decisions, agents’ behaviour and responsi-
bility assumption is considered difficult and challenging. The public sector pro-
vides services, and productivity in the service sector is hard to evaluate. The
control problem is rather complicated even in the private sector where some
profit based productivity evaluation criteria exist but with many kinds of pro-
duce such evaluation is hardly possible. The lack of objectivity in the evaluation
results in inaccurate accountancy.

Nevertheless, a modified framework can be applied to structure and visual-
ize the evaluation problem. The framework can be created bearing in mind sev-
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eral factors. Each decision about a particular idea’s content realization whether
as a commodity or service involves freedom of action which is considered a
special feature called ‘specificity’. Each content realization act involves certain
expenses known as transaction expenses, which means that each commaodity has
a particular and unique transaction volume [1]

Considering certain factor values, each commodity or service interpreted as
objects of purposive activity display individual characteristics defined by the in-
teraction with the above mentioned values and the interaction of the values
themselves. In this context the framework designed by Woolcook and Pritchett
can be applied for analysis and evaluation of audit institutionalization. What
makes this approach effective is the opportunity to optimize the particular and
general institutional level by comparing various audit results.[2]

Audit institutionalization process is determined by historical laws. Institu-
tion status acquisition as basic audit characteristic calls for meeting public antic-
ipation of having legally based functional organizations built. In reality this is a
significant result of institutional demand generated by the interests of the state
and community. In this respect the solution can be considered as a response to
the public demand for independent opinion on decisions, activities and responsi-
bility, and, in a broader sense, as an alternative for solutions to challenges to
control as a whole due to metrification problems. The options offered to the
community by audit institutionalization can be considered either an optimization
plan or consulting for efficient further interaction between principals and agents
to settling their claims.

The development of institution status acquisition in the independent Bulgar-
lan audit and the further institutionalization show that fixed audit development
patterns are altered when adapted to the Bulgarian economic situation. Though
displayed for short periods spaced by long time intervals there are characteristics
of new institutionalism within the new institutional Bulgarian economy. The
scope and substance of the process of accomplishment contains periods of im-
plementing international standards and specific actual economic cases on the
one hand and, on the other, solutions to key audit problems to consultations on
individual solutions to problems from Bulgarian reality. Consequently, if the
demand for control becomes greater, then audit can reasonably be considered the
most sensitive element of this socially important and self-accomplishing system.

In conclusion, institutional status acquisition is yet further evidence for au-
dit legitimacy and, to be more precise, authorization of the process of stating in-
stitutional and independent opinion about decisions made by the community and
the related anticipated and achieved outcomes. The correctness and regularity in
securing the claims made is also of utmost importance.

References
1. Woolcoock M., L. Pritchett, Solutions When the Solution is the Problem; Arraying the
Disarray in Development, Washington, DC; Center for Global Development, Paper 10,
2002, p.31-37

145



2. Stoyanov E., Audit-sources and institutionalisation, B, Flat, 2013, p.199

VK 336
BUSINESS ANGELS AS A SOURCE OF INNOVATION FUNDING
V. P. Tsanevska
St. Cyril and St. Methodius University of Veliko Tarnovo
Republic of Bulgaria

In today's economic research, the new content of the term ‘innovation’ is
associated with Joseph Schumpeter’s understanding of the so called ‘implement-
ing of new combinations’ in economy as a defining phenomenon of economic
development. Many people hear the word ‘innovation’ and relate it to some new
invention, but in fact this is not the case. Innovation is the end result of a com-
plex and multi-step process and can be a product, a service and so on. Innova-
tion is a solution that can bring profits. According to Philip Kotler, innovation is
a new or improved product, service or method, which has to be also a commer-
cial success. Innovation’s most defining characteristic is that it is a factor that
changes the level of satisfaction customers perceive vis-a-vis the tendered prod-
ucts. Innovations occupy a central place in each country’s strategies, as to when
ensuring economic growth and employment. In Bulgaria, creating a favourable
climate towards innovation requires serious commitment and rather bold ideas
with a clear market and social value.

Many small or medium enterprise owners have exceptional ideas of a new
product or a new service, but to make it on the market is often hard and takes
long. Research and innovations represent an expensive and high-risk occupation,
but exactly they are the factor that creates growth and competitiveness. On the
other hand, refusal to innovation seems even more expensive and takes the
measure of a relative lack of development, loss of quality human potential, de-
pendence on foreign investors and survival in a low-tech frame. Because of their
peculiarities, innovations can be referred to as special investment types: innova-
tion funding is a long-term one and is performed according to the respective
generally accepted principles. There are several forms of innovation funding —
individual investors or the so called ‘business angels’; financing coming from
banks; securities markets for fast-growing innovative companies; venture capi-
tal. Each source has its advantages and disadvantages and which one would be
the more appropriate depends on a number of factors. As a financial source, eve-
ry entrepreneur initially seeks to bring in his own funding, as well as funds
stemming from friends and relatives. This is an option, but not the one for rather
large amounts. Another alternative are venture investments, where we speak
about amounts beginning from a million. Our well known bank loans are also an
opportunity, but banks are not very eager to invest in equity in a brand new
company. As a whole, they often do not participate in risky initiatives, or if
though, they require considerable guarantees and interest rates. And somewhere
in the middle, where it is too risky for the banks and impossible for a sole entre-
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preneur, we find the business angels. They are to be considered as a financial
source when creating a company.

The Bulgarian Business Angels Network (BBAN) connects entrepreneurs
seeking for funding and informal private investors. They provide the link between
the latter and those who have realistic business ideas and entrepreneurial flair, but
do not possess the necessary capital. The term ‘bisuness angel” was introduced in
Bulgaria in 2006. Business angels are individuals, economically independent, they
have broad management experience and support young entrepreneurs in two main
areas — capital and know-how. They are wealthy and invest their money in risky
endeavours. Often those are former managers, people who occupy or have occu-
pied major leadership positions. They have free funds and the necessary business
contacts and acquaintances. Often, they are rich retirees or people who have sold
their companies and are willing to use their money this way. Typical for the busi-
ness angel is that he is rich, but also a busy man and rarely can afford to pay atten-
tion to every proposal. For understandable reasons, he does not announce every-
where that has some free cash resources and is willing to invest. The chance for a
project to receive funding from a business angel is not quite big. Barely 4 out of a
100 projects receive the requested funds. The reason: those are risky investments
where the business angel shares the risk with the entrepreneur.Business angels in-
vest in companies against participation interest. It happens in the early stages of a
company’s existence. Usually they come up with a capital of 25.000 to 250.000 eu-
ro and their goal is to obtain a minority share package of the company they invest
in. They prefer buying preference stocks and limit their capital participation to up
to 30%. In Bulgaria, practice shows that this type of investors involved even with
smaller amounts request though a majority stake in a business. The return that
business angels are after is very high, since starting enterprises in such a hazardous
initial atmosphere often fail quickly and there are only few successful examples.
The return looked for is about 10 times the amount invested and has to be accumu-
lated within the next five years. Of course, business angels can be satisfied with
much lower returns, but they do not hesitate to demand for higher ones, as well.
Business angels have an unlimited field of investment, but most often invest in the
software industry, in healthcare, in medical equipment production, biotechnology
products and other high-tech industries, most often bringing out a high added value.

Business angels represent a good financial source vis-a-vis the venture
capital companies, since the latter are starting to invest in bigger projects and in-
itiatives. Though, this is what reveals wider opportunities and increases the role
of business angels in funding new companies with their innovative ideas in
terms of new technologies. Usually business angels participate in more than one
company, on the seek to diversify the risk. Often the income from a single in-
vestment is sufficient to cover potential losses from other investments. Profit is
the main investment motivation for business angels and on the average, one out
of five manage to generate returns of over 50%. But in some cases, business an-
gels work with small amounts only for the satisfaction sake; this way they feel
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important and keep up with business. Some of them project themselves in the
young entrepreneurs they assist after, say, 10 years.

Ideas and suggestions catch up with business angels in two ways — either
by the means of other business angels and partners, or through their associations
and clubs, which is in particular the Bulgarian Business Angels Network
(BBAN). This service passes three stages — firstly, the entrepreneur sends his
proposal. It undergoes a review and, if appropriate for equity funding, it is
transmitted to the business angels. Not all of the information, but a brief sum-
mary of the idea is to be sent. If an investor is interested, they require some addi-
tional information from the developer and attempt to meet them. The one seek-
ing funding may also require some prior information about the particular busi-
ness angel. It is up to the angel’s discretion, whether to provide such infor-
mation. The process is kept deeply confidential until the moment ‘the angel’ de-
cides to meet the entrepreneur. BBAN also hosts the so called ‘investment fora’.
Those are events where the entrepreneur has the opportunity to meet several po-
tential investors and, by a short presentation of the project, to impress them and
win them for the idea. The short-listed projects are preliminarily announced so
that both sides are of equal weight in this type of presentations. For a couple of
hours, a business angel can conduct a series of structured interviews, follow up
in person with the authors of the different projects and draw their attention.

Bulgarian enterprises have a low degree of innovative initiatives. Innova-
tion and scientific-technological products develop structurally independently of
each other in the national economy — the links between them are slender. The
national innovation system is shaped and influenced mainly by the integration
and the funds stemming from other European innovation networks, and the
changes in public innovation policy funding. The major barriers before the de-
velopment of the national innovation system are the lack of appropriate funding
sources (in the short term) and the lack of qualified personnel (in the long one).
The national innovation system though starts to improve its performance, which
is a clear signal that the time to (re)act in this area has come. Investments in new
business projects in their starting stage in Bulgaria are due to increase. On the
one hand, because there are rather creative young Bulgarian entrepreneurs who
have no other options to finance their good ideas, and on the other — because
there are already various initiatives undertaken by the Bulgarian Business An-
gels Network (BBAN) and the Executive Agency for Promotion of the Small
and Medium Enterprises (EAPSME).
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YK 65
ECLECTIC CONCEPTS FOR DISTRIBUTION
AND POPULARIZATION OF GOOD MANAGEMENT PRACTICES
E. Zahariev, E. Arabska

Discussion

The main paper thesis is connected to the creation of a new form of organ-
ization in management — International management architecture (NIMA). This is
neither casual, nor terminological equilibristic. Before its main substantiation,
including connected arguments, it is necessary to mention that the financial and
economic crisis is also a result of the management activities, particularly man-
agers’ ones . The fact is that the world economic crisis did not lead to any reas-
sessment of the social reorganization. There are a number of examples in the
whole world from which the following could be concluded: first, the situation is
not good and very hard times are coming for the states as a whole and for the in-
dustry in particular; second: a big part of business does not have good liquidity
ratios and reasonable policies. The entrepreneurs do not have money, the mar-
kets are dramatically shrunk, and for the banks the activities are of high risks
and they are not financed. The difficulties are obvious now®. All is dependent
by the triad ‘state-society — business’ which has to negotiate the priorities which
to be followed in any authority. Thus, urgent changes are needed. The trends are
towards more protectionism over the economy. The old neoliberal postulates are
not allowed any more#. The problem of the construction of the palette (categori-
zation, number, requirements, etc.) of economic indicators is not new. Its evolu-
tion is described in the literature (Damyanov, 2009). The question now is: Is
there any, and if yes, which indicators show the status of national economies?
There are different systems of economic indicators proposed which are serving
management. In that respect, some changes are needed in management regula-
tion through the coordination of the interests of the three levels of participation
in international markets, new global economy respectively: international formal
state institutions; national governments and their regulatory bodies; international
corporations which have a direct participation in the functioning of the interna-
tional markets as a factor of economic growth.

The internationalization and globalization of economies imposes the ne-
cessity of adoption of principles and standards of corporate management not on-
ly in countries but worldwide (Georgiev, 2008). In short term, the main priority
should be the establishment of a stable and sustainable NIMA which to be in a
condition to neutralize possible illegal decisions and actions of managers on

2! The crisis has three stages. The first one is characterized by prices’ decrease but business is still profitable.
During the second the sales are at cost prices, the third — at loss.

?2 The thesis of a new macroeconomic policy which is stabilizing the collective demand, and not stimulating it
(as it is in the traditional Keynesian theory) deserves special attention.
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both levels — institutional and corporate, through timely and adequate supervi-
sion over the activities of institutional and corporate managers; elimination of
disadvantages in the regulation of the economical activity, and the real economy
as a whole, through encouragement of transparency, stability and accountancy of
flows (financial, money and others) in the information system in conditions of
internationalization and globalization; adoption of rules for supervision, book-
keeping and protection of stakeholders and consumers in the form of common
international management regulations embracing in an appropriate way all con-
cerned parties and markets; start of an ambitious policy which to determine rules
of prevention of managerial ‘ambitions’ of illegal actions damaging stakeholders
and consumers interests. Countries should have institutional boards (outer su-
pervision of industrial management, and of managers in particular) as long as
the changes are made and the new system of international rules, principles,
norms and standards regulated by NIMA start working.

The XXI industrial management is universal and should be examined in
the framework of NIMA having some specificities: mechanism of organizations’
functioning reflecting the stage of the life cycle of the national economy; it dif-
fers by traditional corporate management because of the role and peculiarities of
organizations as elements of the industrial policy; increased informational
asymmetry because of the non-transparency of business (corporate secrets) and
insufficient secret service; the strong regulation of the economy bends the indus-
trial management; non-standard mechanism in industrial management because
of the non-observance of the principle directions, methods and strategies of NI-
MA,; asymmetry between inner and outer investors, etc. The only one thing that
could limit industrial managers to take decisions and to act in damage of stake-
holders and the society as a whole is the establishment of NIMA which regulates
the norms — what to be done and what are the parameters industrial managers
could allow as actions and expenditures. The NIMA would formulates the rules
and the principles to be observed by an adequate mechanism of professional
standards, preventive control and monitoring on industrial management, man-
agement on institutional and corporate level respectively. The adoption of clear-
er and consecutive rules, principles, strategies and codes of behavior is connect-
ed to the evaluation of the future role of NIMA and the regulatory practice in
each country in the most direct way.

At the beginning of paper some questions were put which answers will be
discussed below starting from the first one — that of the connection of NIMA to
the institutionalization and good management practices. In institutionalization
there are strict regulations — a behavior is set up which is compulsory for all the
members. But that is difficult to be implemented at current stage because of a
number of reasons: the variety of businesses (if a common framework is set, it
would not be complete enough; furthermore, for different businesses it would be
contradictory); resistance of managers and managers’ teams underlying that the
institutionalization is non-profitable because it could lead to increase in bureau-
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cracy and complication in the management processes in organizations. The NI-
MA is not an institution as the well-known ones. From this point of view, it
could (in the best situation) be accepted as an advisory and expert body develop-
ing recommendations for alternative forms of distribution and popularization of
good practices in industrial management. The idea, as a theory, is a good solu-
tion but it should be put into practice. In the last the most important point is to
observe standards, as ISO or other in management and leadership. The question
is whether the organizations are registered under some standard, do they respect
it and its requirements. In order to be successfully introduced, an industrial man-
agement standard, it should be comprehensive and compulsory for every one
which turns the problem back to the institutionalization.

The second one question — about the reasons of crisis and mercenary be-
havior — supposes the assumption that if that mercenary behavior is in contradic-
tion to the rules, then the rules are not the reason for that, but the existing oppor-
tunity to violate the rules® (Zahariev, 2000). And if the rules are the good prac-
tices, then their violation is the expression of bad practices in management. The
subjectivism is the one that leads people. Each human being cares about
him/herself first. From this point of view, it could be accepted that the individu-
als are lead by their subjective estimations striving after satisfaction of their own
needs even with mercenary behavior. That imposes as obligatory the reconsider-
ation of the value system which (as mentioned already before) determines the
subjective estimation of the good and the bad. For example inflating ‘balloons’
in economics is good for managers because they satisfy their needs and wish for
wealth and big bonuses but it is not in correspondence to the really produced
products or services and it is not good for society for sure. Managers usually
lack foresight — the priority is the current state and not strategic thinking and be-
havior. That is displayed most clearly in the crisis’ incubation period. But the
‘hollow’ results could not be stable without results for stakeholders and clients.
That’s why the reconsideration of the value system is a question of extreme im-
portance as well as the more effective distribution and transfer of good practices
in industrial management. In that sense, the defended thesis is that the goal of
the NIMA is to support good practices through their development and recogni-
tion and to limit the bad ones through development of mechanisms for oppor-
tune diagnostic and prevention.

Assuming that the crisis is a result of underestimation of the risk, it could
be stated that in the basis of crisis stays not the striving after profit at any price
(which is acquitted) but passing the reasonable borders of risk (Zahariev, 2013).
In that case, what are the reasonable risk borders? A question which is very dif-
ficult to be answered simply. In the foundations of crisis is the crisis in theory
(and from there in practice) of management, including postindustrial manage-

2 1t would not be any interest, even mercenary, if a strong control was exercised by competent authorities. Its
lack is the exact reason for the situation in which the leading in the relation ‘manager-owner’ to be the economic
interest and its essence — individual property.
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ment. In that aspect, the NIMA is a good solution. Some people would think that
it would be an absurd for the NIMA to exercise any supervision and control over
managers (as is the case for the regulation). But it should be underlined that it is
engaged with the development of rules for successful policies in economical life
and their popularization. Any attempt to give managerial, sanction or other func-
tions of a direct intervention to NIMA is an impossible mission. That’s why it is
important to outline, although fragmentarily, policy, principles, strategy and
standards of the problems. The main function of state in the management of
economy is the assurance of suitable macroeconomic environment. In this con-
nection a principle question for the current stage of society development arises
about the ways and approaches to be followed during its implementation. What
does that mean? If it is assumed that the science of management of national
economy is in crises, it should be précised that it is not concentrated as much in
the sphere of the management of organizations as in the sphere of state man-
agement of economy. There are no underdeveloped countries — only badly man-
aged, because the management is on the traces of the events and not vice-versa.

The point of principles is directly connected to the above-stated because
its practical implementation requires state economical policy which follows
basic principles as: self-organization of national economy; minimal intervention,
equality, continuity, foresight, minimal protection and entity of economic envi-
ronment. The strategy scope is the next important point. In strategy development
the priorities of each country should be considered as well as international ones.
The globalization and the increase in interactions between countries and regions
make the international standards extremely significant. That is the case for NI-
MA too. In its development three principles should be kept: standards to have
advisable nature which guarantees national governments the opportunity to de-
velop and establish policies of industrial management in correspondence with
national characteristics; in NIMA standards’ development and in the determina-
tion of the scope to be considered needs and problems of ‘quality’ of established
institutional framework and the ‘competence’ of corresponding components and
their administrative capacity; dialogue with the communities working on pro-
jects directed towards achievement of ‘sustainable to challenges’ (political, eco-
nomic, social, etc.) industrial management, independently of the hierarchical sta-
tus — international, regional and national.

About the question of the system of indicators, it could not be denied that
it is an important instrument for assessment. At the same time, they (as an in-
strument) should be applied in dependence of the value system which dominates
in the corresponding field. This was the other reason to discuss above the neces-
sity of reconsideration of value system.

The state should be the one formulating and determining the priorities on
the institutional level prioritizing the needs, and correspondingly implements the
necessary for their achievement regulatory functions when violations are found.
The corporate level is the vector of fundamental functions and tasks inherent to
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modern managers. That approach in priorities’ determination means effective
use of stakeholders and consumers money. It’s in accordance to the NIMA at
two points — corporate management and competitive policy in conditions of lib-
eralization and globalization. This is in connection with the new corporate cul-
ture and social responsibility and ethics in organization. For the problems of
management all that means the following: annual reports — a guarantee for sup-
port of the reforms and joint communication; grouping on the basis of managing
different challenges: better focus of supervision and control, profit increase of
shared knowledge and exchange of good practices; a common, transparent and
broadly accepted framework for progress assessments is of great significance;
effective interactions and participation of all interested parties on all levels —
governments’ responsibility; increase in exchange and communications for suc-
cessful reforms and examples of good practices with special attention to the
lowest level — a fact that gives an extremely important role to local and regional
authorities. The key problems are economic sustainability of public finances,
new work places in ‘green economy’ and connected to that infrastructure devel-
opment; circumscription of inequality and poverty, reforms in education, health
and pension system, etc.

Conclusion

In contemporary conditions of common globalization, the importance of
each country is increasing. This is especially the case because the competition basis
iIs shifted towards creation and transfer of knowledge. Differences in national val-
ues, culture, economic structure, institutions, past, etc. — all these factors have con-
tribution for successful raise in competitiveness. There are significant differences in
the structure and the models of competitiveness in each country. None of the coun-
tries could be and would not be competitive in all, even most, economic branches.
The accelerated establishment of NIMA is a determining factor for the active par-
ticipation in the processes of globalization. All organizations, all the structures on
national and branch level should organize their activities in correspondence to poli-
cy, principles, strategy and standards of NIMA and good management practices in
order to establish an effective system of supervision and control of industrial man-
agement, and managers respectively. On the other hand, an effective system of in-
ner control of functions, activities and tasks of management in industrial organiza-
tion should be supported. For that big changes are needed among which is the strict
observance of the main management instruments — power, authority, control. That
way the agreements guarantying the adherence to the main parameters of NIMA,
and it as a whole, would work in fact.

References:
I'eoprues, . Kopnoparusho ynpasinenue. CbBpemeneH ¢gopmart. C: 2008.
2. JamsiHoB, AT. EXJEKTHUHHM BB3TIENN 3a MEXKAYHAPOTHUS OW3HEC M MEHHUKMBHT.
Haponnocronancku apxus, kH. 1, 2009.
3. 3axapues, En. Diminuarea rolului statului in economia Bulgariei. Bucuresti, TRIBUNA
ECONOMICA, 3/2000.

=

153



4. 3axapues, En. [IpeausBukarencTBata npej WHIYCTPUATHUAS MEHUHKMBHT: IPHOPUTETH U
pewenus, [Tnosaus 2013.

YK 332.1
OLEHKA YPOBHA ’KN3HU HACEJIEHUSA PETTOHA
(HA TIPUMEPE CUBUPCKOI'O ®EJIEPAJIBHOT'O OKPYT A
U KEMEPOBCKOM OBJIACTH)
. A. AdbdacoBa
Kys[' TY
Hayunsiii pykoBoautens: E.W. JIeBuHa, CT. mpenogaBaTeiib

Ha coBpeMeHHOM 3Tare pa3BUTHSA SKOHOMHUKU Poccuu CTaHOBHUTCS Bax-
HBIM HM3y4YEHHE TPOOJIEM YPOBHS JKU3HU HACEJICHHUS U (HaKTOPOB, OIMPEIEIISIO-
X ero AUHamMuKy. Pemienue stux npobiem TpeOdyeT onpeesieHHON MOIUTH-
KU, BBIPAaOOTAaHHOW TOCYJIapCTBOM, IEHTPAIbHBIM MOMEHTOM KOTOPOM ObLI OBl
YEJOBEK, €ro 0JarococTosinue, PU3NYECKoe U COUaIbHOE 3/10poBbe. MIMEeHHO
MO3TOMY Bce TpeoOpa3oBaHmsl, KOTOPbIE, TaK WX MHAYE, MOTYT MOBJICYh U3Me-
HEHHUE YPOBHSI KM3HHU, BBI3BIBAIOT OOJIBIION MHTEPEC Y CaMbIX Pa3HOOOpa3HbIX
CJIOEB HACEJICHUSI.

B skoHOMUYECKOH NHUTEpaType MOA YPOBHEM JKU3HU MOHUMAIOT YPOBEHB
MaTEepPHATBHOTO OJIaromoIydrsi, XapaKTePU3YIONTUCS 00beMOM pEabHBIX J0-
XOJI0B Ha JyIIy HacEJICHHS U COOTBETCTBYIOIIUM 00beMOM moTpeOeHus [2].

YpOBEeHB KU3HH XapaKTEPU3YETCS HE TOJIHKO 00BEMOM pPEalbHBIX JT0XO-
JIOB B pacyeTe Ha ATy HACEICHHS, HO M PSIOM HEJICHEKHBIX (pakTopoB. Ompo-
Chl CpEJIU HACEJICHUSI MOT'YT HArJISAHO JI0Ka3aTh, YTO 3HAUUTEIbHOE KOJTUYECTBO
WHJIUBUJIOB B OIIEHKE COOCTBEHHOTO YPOBHS >KM3HHU YUUTHIBACT TaKUe€ (HaKTOPHI
KaK CTENEHb 3/I0POBBs, CTCTICHh MOPAJLHOMN YIOBIECTBOPEHHOCTH COOCTBEHHOM
YKU3HBIO U ACATCIBHOCTHIO | JIP.

B crarbe paccMoTpuM AMHAMHUKY OCHOBHBIX IOKa3aTesed, XapaKTepu3yro-
IIMX YPOBEHb KHM3HU HaceJeHusi Ha mpumepe KemepoBckoit obiactu, MpoBOIs
CpaBHEHHE C aHAJIOTUYHBIMU TTOKa3aTesiMu 110 CHOMpCKoMy (herepaTbHOMY OKpPY-
ry (C®O), 1.k. 00nacTh sBisieTcs: cyobekToM Deniepaiu, BXOISAIIUM B €0 COCTaB.

JIJii KOMMYEeCTBEHHOW XapaKTePUCTUKH YPOBHS KW3HU HCHOJB3YIOT, Kak
NPaBUJIO, CIEAYIOUIYIO CUCTEMY IOKa3aTeseil: COBOKYIHBIA J0XO, pacroJiarae-
MBI JTI0XOJI, pEaJIbHbIN pacloiaraéMblii TOXOJ, MOTPEOUTETHLCKUE PACXO/bl, Jie-
HEXHBIC PACXO0/IbI, HAJIOTH, COCPEKCHUS HACETICHUS, YPOBEHb 0e3paboTHIIBI [4].

Cosokynubiti_00X00 HaceneHus - o0Ias CyMMa JOXOJOB, MOJYyYEHHBIX
HaceJeHUEM, KaK B JCHE)KHOW, TaK M B HATypaJdbHOW (opMe B BHAC OILIATHI
Tpy/Ja, TOXOAOB OT MHAWNBUAYATHLHON TPYIOBOU ACATEIHHOCTH, MPEITPHHNMA-
TEJIBCKUX JIOXOJOB, I0XOJ0B OT COOCTBEHHOCTH, COIMAIBHBIX BBITUIAT, OXOA
OT JTUYHOTO MOCOOHOTO XO35MCTBA U T.1I.

B Tabmuiie 1 mpuBeneHbl OKazaTeny, HEOOXOAMMBIC NI pacdyeTa COBO-
KynmHOTO foxoAa. COBOKYIHBIN AOXO0J OMPEAENIeTCS UCXOAS U3 CyMMbI TaKUX
MOKa3aTeser, Kak: CpeNHUM pa3Mep HAa3HAYCHHBIX IIEHCUHM, CpeIHEMECSYHas
HOMHUHAaJIbHAs 3apaboTHAas IJ1aTa, CPEeTHEAYIIEBIC ICHEKHBIE JOXO0IBI B MECHII.

CoBOKyIHBII A0X01 3a aHanu3upyeMbid nepuon B Cubupckom dene-
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panbHOM OKpyre yBenuuwics Ha 5438,8 p. wiu Ha 11,9%, B KemepoBckoit 00-
nactu oH Bo3pocia 5136,1 p. (11,2%). PocT coBokynmHoro noxojaa Obu1 odecre-
YeH YBEIMYCHUEM COIMAIIBHBIX BBHITUIAT, JOXO0JIOB OT COOCTBEHHOCTH, POCTa 3a-
paboOTHOM TUIATBHl HACEJIEHUS. DTO SIBISETCS MOJIOKUTEIBHBIM MOMEHTOM, T.K.
YBEJIMYEHHE JOXO/I0B HACEICHUS BJICUET K YBEIMUYCHHUIO MOCTYIUICHUN B Peruo-
HaJIbHBIN OIOJIKET.

Tabauna 1
[Tokazarenu Jj1st pacyeTa COBOKYIHOT0 0xo/a, p.[1]

HokasaTem CoO KemepoBckas obmacts

2011r. 2012r. 2011r. 2012r.
Cpennuii pa3mep Ha3HAUEHHBIX

NICHCHUI 8218,2 9090,7 8250,9 9139,1
CpenneMecsuHass HOMUHAJIbHAS

HaYUCJICHHAs 3apa00THas IiaTa 20970,0 23920,2 20519,9 23660,6
CpenHenyieBbie JICHEKHbBIE J10-

XOJIbl B MECSIII 16344,0 17960,1 17019,6 18126,8

COBOKYITHBIN JOXO0J 45532,2 50971,0 45790,4 50926,5

Pacnonazaemvlii 0oxo0— noxona, KOTOPBIM MOXKET OBITh MCMOJB30BAaH Ha
JUYHOE MOTpeOJIeHUe U JInUHble cOepekeHus. Pacnonaraemslii J0X04 MEHbIIE
HOMHUHAJIBHOTO JI0X0J1a Ha CyMMY HaJIOTOB U 0OSI3aTENbHBIX IIATEXKEH, T.€. 3TO
CPE/ICTBA, UCIIOIb3YEMbIC Ha MMOTPEOICHUE U COEpPEKEHUE.

JluHaMmuKa pacriojaracMoro J10xoja mpejcTaBiieHa B Tabiuiie 2.

Tabmuia 2
Pacnionaraemslii noxo, p.[1]
Teppuropuu 2011r. 2012r.
Co®O 16344,0 17960,1
KemepoBckas 00actb 17019,6 18126,8

Pacnonaraemsriii moxon 3a 2011-2012 rr. B KemepoBckoit obmactu 60J1b-
me, yeM B CDO na 675,6 p. u 166,7 p. coorBeTcTBeHHO. POCT mokasaresns o0y-
CITOBJICH YBEIMUEHUEM CPETHEIYIIIEBOTO JEHEKHOTO JOXOIa.

Peanvnviii pacnonacaemsiii 0oxo0— npeactapisgeT coO0l KOJIMYECTBO TOBaA-
POB M yCIIyT, KOTOPOE MOKHO KYIHUTh Ha PACIIOJIaraeMblid T0XOA B TEYCHUE OTPE-
JICTIEHHOTO TIEPUO/IA.

[Tpu 3TOM 00BEM TOBAPOB M YCIIYT, KOTOPBI HACEIEHUE MOXKET IPHUOOPECTH
Ha TIOJTy4eHHBIE UM JIOXOJbI, BO MHOTOM OIpeJIeNseTcss ypoBHeM IieH. [loaTomy
MoKa3aTeM J0X0J0B MEPECUNTHIBAIOTCS B PEaIbHOE BHIPAKCHHUE IyTeM KOPPEK-
TUPOBKH Ha MHACKC MOTPEOMTEILCKUX IIeH. Takum o0pa3oM, pealbHbIC XapaKTe-
PUCTHKH TIOJTYYalOT KaK pe3yNbTaT JACJCHHUS COOTBETCTBYIOIIUX MOKAa3aTesel J0-
XOJIOB HACEJICHUS Ha MHJCKC TOTPEOUTEIHCKUX IICH.

Nupexc peabHBIX pacmloiaraéMbIX JOXOJI0B YBEIWYHIICS HE3HAYUTEIHHO:
Ha 0,4% B CDPO u 1% B Kemeporckoii obnactu. JlanHOE n3mMeHeHrne 00yCIOBIEHO,
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BO-TIEPBBIX, YBEJIMYCHUEM 3apa0OTHOM MJIaThl paOOTHUKOB OFOIKETHOM cephl 3a
CYET MPOBEACHUS UHACKCAIIMI OIUIAThl TPY/Ia U B CBSI3U C MPUHITHEM MEpP IO IO-
BBIIIICHUIO YPOBHS OIUIAThI TPY/ia B OIOKETHOM CEKTOPE SKOHOMHUKH B IIEIISIX pea-
mv3anuu Ykasza npesusieHta Poccniickon denepanuu. Bo-BTOphIX, YBEIMYEHUEM
3apabOTHOM TUTaThl BO BHEOIOKETHBIX CEKTOPaX SKOHOMHUKH, Ha KOTOPHIE MPUXO0-
JTUTCSI OCHOBHAS JIOJISI CPEHECIIUCOYHON YMCICHHOCTH Pa0OTHUKOB. B-TpeThux,
CHIDKEHHEM 00513aTeIbCTB HACEJICHHUS M0 BBIILIATE MOJYYEHHBIX KPEIUTOB (337071-
’KEHHOCTb 110 KpeJIuTaM CHU3MIach Ha 34%) [3].

llompebumenvckue pacxodvl — pacxoabl JOMAIITHUX XO3SHCTB Ha MOTpe-
OUTEIBCKHUE TOBAPHI U YCIIYT.

[ToTpeOuTensckre pacxoIbl JOMAITHUX XO3SMCTB BKIIFOYAIOT 3aTpaThl HA
MPUOOPETEHUE MOTPEOUTEILCKUX TOBAPOB U YCIYT, HE3aBUCUMO OT TOTO, Ipe/I-
Ha3HAYCHbl OHU JJIs1 MOTPeOJIEHHUS B paMKax JIOMOXO3SMCTBAa WJIM BHE €ro,
HampuMep: NPOAYKTHI MUTAHUSI, HEMPOIOBOJbCTBEHHBIE TOBAphl JJIsI JTUYHOIO
NMOTpeOJICHHs, TOIUIMBO, JUYHBIC YCIAyrd (oIviaTa >KHJIMIIHO-KOMMYHAaJIbHBIX
yCIIyT, Tj1aTa 3a 00y4eHue, METUIIMHCKHE YCIIYTH U JIp. ).

C pocTOM peanbHBIX paclojlaraéMbIX JI0XOJ0B YBEJIMUYMBAKOTCS U MOTpeE-
OUTENIbCKUE PACXOJIbl. YBEIMUYCHUE TOTPEOUTENHCKUX PACXOJI0B Ha YNy Hace-
JICHUSI TIPOU30IIO U B 00JIaCTH U B peruoHe B 1enoM. OIHAKO MOTPEeOUTENb-
ckue pacxoapl B COO nmpeBbIIAIOT aHAJIOTUYHBIN MTOKa3aTeiab B KeMepoBckou
obsactu Ha 650,7 p. wiu Ha 4,7%.

Leneoicubie pacxodvl domawinux xo3saucmse — cyMMa (PakTUUECKUX 3aTpar
YJICHOB JOMAIITHEr0 XO3SIMCTBA 3a OMPEACIICHHBIM MEPHO/JI, BKIKOYAIOIIas: IMO-
TPEOUTETHCKUE PACXObl M PACXO/Ibl, HE CBSI3aHHBIE ¢ MOTpeOIeHUEM (HAJIOTU U
cOOpBI, TIJIATEXKH IO CTPAXOBAHHUIO, B3HOCHI B OOIIECTBEHHBIC OpraHU3aIlUH,
BO3BpAT OAHKOBCKUX CCY/I, MMPOIIEHTHI 32 TOBAPHBIN Kpenut u ap.) [1].

C yBenuueHrueM MOTPEOUTENHCKUX PACXOI0B MPOUCXOAUT POCT U JICHEK-
HbIX pacxonoB. B C®O on coctaBui 3051,6 p. wm 10,9%,8 KemepoBckoii 00-
nactv — 1986,3 p. unu 6,9%.

Hanoe — o0s3aTenbHBINA, WHIUBUIYAIBHO O€3BO3ME3IHBIN TUIATEXK, B3U-
MaeMbI OpraHaMH T'OCYJIapCTBEHHOM BJIACTH PA3JIMYHBIX YPOBHEUW C OpraHusa-
Ui ¥ (PU3NYECKUX JIUI] B LEJISIX (PUHAHCOBOTO 00€CTICYEHUs IeSITEIHHOCTH TOC-
yaapcTBa U (MJIM) MyHUITUIIATBHBIX 00pa30BaHUM.

B CPO naunbonbiias cymMMa HajaoroB, cOOPOB M HHBIX 0OA3aTEIbHBIX
rJIaTeXxen, MOCTYMUBIINX B KOHCOIUAMPOBaHHBIN OromkeT Poccuiickoit dene-
pauuu, npunuiack Ha 2012r., yBeIUUUBIINCH 32 OTYETHBIM nepuod Ha 131151,3
MiH. p. unu 14,8%. B KemepoBckoii 0651actu, HA000pOT, MPOUCXOIUT CHUXKE-
HUE CyMMBI HAJIOroB, COOPOB M HMHBIX 00s3aTelbHBIX MuaTexei Ha 213589
MJIH. p. DTO, B YaCTHOCTH, CBUJIETEILCTBYET O TOM, YTO TOPOJCKON OIOJIKET BCE
OOJIbIIIC 3aBUCHT OT CPEACTB, IMTOCTYMHAIOIMNX 13 OFOHKETOB APYTUX YpoBHEH [3].

Coepeorcenus nacenenuss — 3T0 BKIIAAbI HACCIICHUS B cOeperaTeIbHOM OaHKe,
OCYIIIECTBIIIEMBIEC C TIENIbI0 COEPEKEHUST JCHET U TOMYUYEHHs JOXOJI0B B (opme
nporeHTa. VcTouHnkn cOepekeHnii HacelleHUs] — JOXOJbI OT COOCTBEHHOCTH Ha

156



Cpe/cTBa MPOU3BOJCTBA, LIEHHbIE OyMaru, JOMalllHEe UMYIIECTBO, OOBEKThl HH-
TEJUIEKTYaIbHOM COOCTBEHHOCTH, ITpoaxa padoueil cuibl. Eciu pacxonbl Hacene-
HUSI 32 KAaKOM-TO OTYETHBIM MEpUOJ CTaHyT MEHbILE, YEM €0 JOXOAbI, TO BO3HH-
KaloT TeKylue cOepexenus. Ecim atu cOepexeHus o nepuoaaM MOBTOPSIOTCS,
TO BO3HMKAIOT HAKOIUIEHUs COEPEKEHNN, KOTOPBIE MPUHOCAT UX BIIaJIeNblaM J0-
XO/JI B BUJIE TPOLIEHTOB WM IUBUJICH]IOB.

Cymma coepexennii HaceneHus: COO u KemepoBckoii 061acTu yBelIn4u-
nack B cpennem Ha 200 p. [3].

Vposenv bespabomuybt — OTHOIIEHNUE YNUCICHHOCTH 0e3pabOTHBIX K 00-
e YKUCICHHOCTH pabodeil cuiibl (CyMMe KOJMYecTBa 3aHATHIX U 0e3paboT-
HBII1), BRIPQXKEHHOE B MpoIleHTax. /laHHble mpuBeIeHbl B TabmuIe 3.

Tabnuna 3
JlnHaMuKa W3MEHEHUs YpOBHs 0€3pa00THUIbI 110 TEPPUTOPUIM, Yo[1]
Tepputopun 2011r. 2012r.
Co0 53 3,9
KemepoBckas o6mactb 3,41 3,36

B 2012 r. mo cpaBuenuto ¢ 2011 1. mpou3onuio cHUKeHne ypoBHs 6e3pado-
TUIIBI Ha 00eux Tepputopusix. [Ipuuem B menom nmo COO Ge3paboTuiia CHIKATACH
oosiee ObicTphiMu Temmnamu (1,4%), yem B Kemeposckoii oomnactu (0,5%).Bo mHO-
I'OM, 3TOMY CITIOCOOCTBOBAJIO PA3BUTHE MAJIOTO U CPEAHEro OM3Heca.

[IpoBeneHHbIN aHATU3 MOKA3aTeNeH, UCIIOIB3YEMbIX ISl XapaKTePUCTUKU
YPOBHS W3HU, TIO3BOJISIET C/IETaTh BBIBOJI O TOM, UTO YPOBEHb KM3HHU Hacese-
Hus KemepoBckoil obnactu npubnmxkaerca K ypoBHIO xu3Hu CDO. Ilonoxu-
TeJIbHasl IMHAMHMKA BCEX MOKa3aTeseH, B 1eJI0M, OAMHAKOBA, 32 HUCKIOYEHUEM
TaKOTO MoKa3aTelisi, Kak Hajlord. PocTy ypOBHS >KM3HU HacejeHus OyleT CIo-
coOCTBOBaTh B YACTHOCTHU YBEJIMYCHUE PEATbHBIX JOXOA0B HaceleHus. C 3Toit
1eNbl0 afIMUHUCTpaIuu KeMepoBCcKol 001acTu ciieiyeT NpeaAnpuHsITh MEPHI O
CTUMYJIMPOBAHUIO WHBECTUIIMOHHON aKTUBHOCTH, MO OOJICTYCHHIO JIOCTYyMa K
KpeauTaMm; paszpaborath 3(PGEKTUBHYIO AHTUMOHOMOJBHYIO TMOJUTHKY; OCY-
HIECTBIISATH MOJIJIEPKKY MaJIOMy U CpeTHEMY OU3HECY.
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V]IK 657
OCHOBHBIE 3TAIIbI ®OPMUPOBAHUS YYETHON
HOJIMTUKHU B HEJAX YIIPABJIEHYECKOI'O YYETA
M.B. AHTOHOBA
KysI'TY
Hayuneiii pykoBoautens: E.U. JIeBuHa, CT. mpenogaBaTesb

AHanu3 COBPEMEHHOI0 COCTOSIHUA WH(GOPMAIIMOHHOTO oOOecreYeHus
yIpaBJeHUs MPEAIPUSTAEM MTOKA3bIBAET, UTO OYXTAITEPCKUN YUET, BBICTYIAs B
pPOJIM OCHOBHOTO TOCTaBIIMKa WHGOpPMAIUU, HE 00ECeunBaeT PYKOBOAUTENCH
BCEX YPOBHEH oNepaTHBHOM MH(oOpMaIue. YpaBiaeHUeCKHI yUYeT JOJDKEH Ja-
BaTh PYKOBOJUTENIO O0Jee MOaApOOHBIE OTBETHI Ha BOMPOCHI O PeaNbHbIX JOXO-
Jax ¥ pacxoJax OpraHu3alud, O cyMMe MpuObLIM, 00 o0IIei cymMMe uUMyIle-
CTBa, COCTaBE 3TOT0 UMYIIIECTBA, COOCTBEHHOM KaruTaje.

VYnpapneHuecKuil ydeT B OpraHu3alii HeoOXO0AUMO BECTH B COOTBETCTBUU
C YTBEPKICHHOW YYETHOM MOJUTUKOW JJIA LEJNeW yrpaBiieHuyecKoro yuera. llo
MHEHMI0 M.A. BaxpymmHOW, y4E€THYIO MOJHMTHKY JUISl LEJIEH YIPABIEHYECKOTO
ydeTa MOKHO OIpPENENIUTh KaK COBOKYITHOCTh CITIOCOOOB BEJIEHUS YIIPABIEHYECKO-
ro yudera, 00€CIeYnBaOIIMX €r0 HEeMPEPHIBHOCTh M MPEEMCTBEHHOCTh M CIIOCO0-
CTBYIOIIMX PeaJM3allid BO3MOXHOCTEH €ro AJIEMEHTOB B MHTEpecax BHYTpUUP-
MEHHOTO YIIPABJICHUS XO3SIMCTBYIOIIUM CYOBEKTOM.

PopMUPOBAHKUE YUETHOU MOJUTUKU — 3TO TPYIOEMKHUKM, MHOTO3TAIIHBIA PO-
1ecc. B ynpaBiieHUeCKOM MPAKTUKE TPAIAULMOHHO BBIACIISIOT CIIEAYIOLIME ITalIbL:

1. Ananusz gpaxmopos, erusrowux na oopmuposanue y4emHou nOJUMUKU.

@DaKTOpPHI YCIOBHO JETAT HA BHEIIHUE U BHYTPEHHUE. Pa3inuHbie aBTOPHI
COBETYIOT YACNSTH OOoJiblliee BHUMAHKHE BHYTPEHHUM (aKkTopam: OCOOEHHOCTH
HOPMATUBHO-TIPABOBOI'0 PETYJIUPOBAHUA JEITEIBHOCTH, XAPAKTEP AEATEIBHO-
CTH, MaciITald JEeSITEJIbHOCTH, OpraHU3allMOHHAsI CTPYKTypa, BHYTPEHHUE CTaH-
JapThl, HAIMYKE CUCTEM MH(POPMAIIMOHHOTO oOecrieueHus Ui 1elied yrpasiie-
HUS, KBUTU(PUKALUS TePCOHANA, HATMYKUE COBITOBOM U IIEHOBOM MOJTUTHKHU.

He crout npeneOperat U BHEIIHUMHU (haKTOpaMu: YpOBEHb MHQISALMUH,
yCUJIEHHE KOHKYpPEHIINH, ((OPMUPOBAHUE HOBBIX 3aKOHOMPOEKTOB, U3MEHEHHUS B
cdepe HATOro00JI0KEeHHS, K3MEHEHHUE MIPEANOYTEHUN TOTPEOUTEINECH.

2. Cucmemamuzayusi  ynpaeieHuyeckux peuwieHull, NPUHUMAeMbIX
9KOHOMUYecKumM cyovekmom. Tak Kak ydyeTHas [OJMTHUKA 3aTparuBaeT
NEATEeIbHOCTh  BCEX IOJpa3/esieHUi, HEOO0XOIUMO YYHUTBhIBAaTh MHEHHE
PYKOBOJIUTENIEH BCEX OTIEIOB B OpraHU3aIMH: MPOU3BOJCTBEHHOTO, COBITa,
MApKETHHTa,  KOMMEpPYECKOIro,  aAMUHUCTPATUBHOIO,  OTAENa  KaApOB,
OyXxranTepuu.

3. Buvioenenue omoenvhvix dnemenmos ynpaenenueckozo yuemd,
mpeoyrowux onpeodenenuss memooa ux yuyema. CyIECTBYIOT CIEAYIOLIUE
AJIEMEHTHl YNPABJICHYECKOIO YYETa: IUIAHUPOBAHHUE, YYET, YIPABICHYECKAS
OTYETHOCTh, KOHTPOJIb, AHAJIU3 U ONPEAECIIEHUE LIEIIEH.

VYuerHas MONUTHKA JOJDKHA YUUTHIBATH 33Ja4M U COJAEPKAHUE KaXKIOTO
anemeHTa. [IepBbIM AIEMEHTOM SBIISIETCS TUTAHUPOBAHWE MM OO/ KETUPOBAHUE.
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DTO cucTtema IUIAHUPOBAHUS YNPABJIEHUS OPraHU3alMeil MO LEHTpaM OTBET-
CTBEHHOCTH C TIOMOIIbIO OrokeTa. D(PPeKTUBHBIN mpolecc 010 KETUPOBAHUS
BJICUET 3a COOON YCHEIIHYI0 OpTraHU3aluio JIeATeNbHOCTH. CIenyrommuM de-
MEHTOB SIBJIIETCSI YY€T. YUET PEKOMEHIYETCS BECTU IO OTAECIbHBIM LIEHTPaAM
OTBETCTBEHHOCTH: MPOU3BOJICTBEHHAs, KOMMEpUecKasi, cObITOBas, (hMHAHCOBAs,
opraHu3anyoHHas. [lo 1aHHBIM y4eTa COCTaBISETCS OTYETHOCTh. OHA CIYKUT
OCHOBAHMEM [JISl MPUHSTHS YIPaBICHUYECKUX PELICHUI, KOHTPOJIA JAEATEIbHO-
CTH, OIICHKH KayecTBa paboThl pykoBoauTeNeH. [lanee mpou3BOAUTCS KOHTPOJIb
— MPOBEpPKa OCYILIECTBJICHUS IUIAHOB CO CTOPOHBI PYKOBOJMTEINS M aHanu3. Pe-
3yJNbTaThl €r0 MPOBEJCHUS HalleJIeHbl Ha Oyayliee, aHaTu3upyeTCsl UCIIOIb30Ba-
HUE PECYpPCOB, PE3YJIHTATUBHOCTH MPOILIECCOB CHAOKEHHUs, cObITAa, MapKETUHTA,
HAJIOrOBOE IJIAHUPOBAaHUE U BBISIBIIEHHUE (DAKTOPOB, CACP>KUBAIOMIMX YIIydllle-
HUE XO3SHUCTBEHHOro moTeHnuana. Cucrema ydera OyaeT yCHEIIHO (PYHKIIMO-
HUPOBATH, €CITU KaX /bl 371eMeHT () (PEKTUBHO UCTIOIB3YETCS.

4, Dopmuposanue mpex acnekmosg yyemuou noaumuku. PaccMorpum
MOJIOKEHUST YUETHOM MOJUTUKU IS 1iesiel ynpasieHueckoro ydyera (YIIVY) B
pa3pe3e KaxIoro acrekra. J[aHHble 110 acnekraM YYeTHOW ITOJIMTHKH
IpeJICTaBJICHbI B TAOIMIIE.

Tabauia
DneMeHThl YYETHOM MOJIMTHKH IS TIeJIeH yIpaBIeHYeCKOro y4yeTa [2

]

DnemeHT yueTHoU | BHyTpeHHuit
I{esbp tokymeHTa
MIOJINTUKU JIOKYMEHT
1 2 3
Opranu3alvoHHbIN pa3en
Vmupasnenueckas | [lomoxxenue 00 | Onpenenenne  CXeMbl  OpraHU3AIMOHHON
CTpYKTypa oOpra- | yrpaBJeHYeCKOi CTPYKTYpbl ~ OCHOBHBIX  OpraHHU3aIOHHO-

HHU3alun

CTPYKType OpraHu3a-
IHH.

MPONU3BOACTBCHHBIX MW YIPABJICHYCCKUX IIOO-
paszeneHuit, uX GpyHKIUIA 1 HarlpaBIeHUs Jes-
TeNbHOCTU. BhipaboTka MexaHuzma obecreye-
HUS B3aMMOJEHCTBHS, KOOpJIMHAIIMU M KOH-
TPOJIS IESITETHHOCTH CITY)KO M TOApa3/ieNeH .

dunancosas

CTpyKTypa opra-
HU3AIUU

[Tonoxenue o gpuHaH-
COBOM CTPYKTypE€ Op-
raHu3aluu.

Pa3pa60TKa HOMCHKJIaTypbl MECT BO3HUKHOBC-
HUA 3aTpaT U HCHTPOB OTBCTCTBCHHOCTH I10
3aTparaM, IpoJaxkam, HpI/I6LIJ'II/I 1 MHBCCTHUIIH-
M.

bromxernas

CTpyKTypa opra-
HU3AIUU

IMonoxenue o OrOa-
}KCTI/IpOBaHI/II/I.

Pa3zpa0oTka mMmoyiokeHHi, 3aKperuisionmx o0-
1Me npaBuia OOJKETHPOBaHUS, pa3padoTka
CTPYKTYpBbI F'eHe-

peanbpHOro OJPKETa OpraHM3allid M peria-
MEHTOB OFOJ[KETHPOBAHHUSIL.

Crpykrypa ciayx-
Obl  ympaBieHue-
CKOTO ueTa

[TonoxxeHue o ciyxoe
YIPaBICHYECKOTO
yuera.

Pa3zpaGoTka CTpyKTypbl ammapaTa yIpaBlieH-
YECKOT0 Yy4eTa, JOJDKHOCTHBIX HWHCTPYKIIHI
COTPYJIHHUKOB OT/I€]a, MEPONIPUATHUSA 1O TOBbI-
HIEHUIO KBaJu(UKaluu, TpapuKoB BbIOJIHE-
HUS YYETHO-aHAJIMTHYECKUX PadoT.
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TexHuueckui pasaen

Ilnan cuetoB

Pabounii 11an cueTos
YIPaBJICHYECKOTO

yuera.

O06o6menne nHpopMammu o mporeccax Qop-
MHPOBaHUsI U3JCPKEK MPOM3BOACTBA M 00pa-
LIEHUSI CTOMMOCTM TOTOBOM MPOAYKUMH, a
TaKKe mpoleccax ee peanmzanuu. Obdecrede-
HUE B3aMMOCBSI3U (DMHAHCOBOTO W YIPAaBJICH-
YECKOro yJera.

Buyrpennuii no-
KYMEHTO000pOT

IInan noOKyMeHTanuu
U IOKyMEHTO000poTa.

Pa3paboTka mepeuHsi JOKYMEHTOB JUIsl ydeTa
CBEpUIMBIIUXCA W Oyaymmx (HakToB XO3si-
CTBEHHOW ACSITENHLHOCTH, (POPMUPOBAHUE Tpa-
¢durKa TOKyMEHTO00O0pOTA.

Mertonuueckuii pa3aen

Meronbl  yyera
3aTpaT M KaJbKy-
nupoBaHusi cebe-
CTOMMOCTH  TIPO-
JyKIIUH

[Tonoxxenue 00
VIIVY. Ilonoxenue o
HOPMAaTUBHOM XO3il-
CTBE OpraHu3aIluu.
ITonoxeHue o cocraBe
3aTpar B pa3pese CTa-
TeW KaJIbKYJIALMHU.

Paspaborka kmaccudukaropa mo oOBEKTaM
ydeTra 3aTpar, HOCHUTEISIM 3aTpar, OOBbeKTaM
KaJIbKYJIMPOBAHUSA, TMOPAAKAa HX HNPUMCHCHHA.
dopmupoBanue uHpoOpMaIUK 0 Gazax pacrpe-
JICTICHUs] KOCBEHHBIX pacxojoB. Pa3paborka
CTPYKTYPBI U COCTaBa CTaT€d CMET M KaJbKy-
JISIAH.

Mertonsl 11eHOO00-

[Tonoxenue 00

O06o0menne wuHGOpPMAIUU O BO3MOXKHOCTH

U BHYTPCHHSAA OT

KCTUPOBAHHH. ITomo-
KCHUC

pa3oBaHus YIIVY. Tlonoxenne 0 | IPUMEHEHHUS TE€X WIU UHBIX METOJOB IICHOO0-
cocTaBe 3aTpaT B pa3- | pa3OBaHUs.
pe3e crared KalbKy-
JSIUH.

bromxeruposanue | [lonoxenue o Owoxa- | OnpeneneHue cocraBa U CTPYKTYPhI OrOJKe-

TOB, (OPMUPOBAHUE peecTpa YIPABICHUYECKUX
OTYETOB, MOPSIJIKA UX

YETHOCTh O BHYTpPEHHEW ympaB- | cocTaBleHMs M rpaduka npezacrasieHus. Pas-
JICHYECKOM OTYETHO- | paboTKa CHCTEMbl CTOMMOCTHBIX M HaTypalib-
ctu. Ilonoxenue 00 | HBIX MOKa3aTeneil A OLIEHKH, KOHTPOJIs, aHa-
yIPaBJICHYECKOM aHa- | Jin3a, MPOTHO3UPOBAHUS M IUIAHUPOBAHUS OT-
Jm3e. JIEJIbHBIX HAIIPABIICHUHN NEATEIbHOCTU OpPTaHU-

3allMM U OTBETCTBEHHBIX MEHEKEPOB.
5. Paspabomkxa npoexma yuemmnoti noaumuxu. JlaHHas mnporemypa

peaimzyeTcsi ¢

Y4ETOM

BCEX OCOOEHHOCTEM MpEAIIECTBYIOIIMX ATaIlOB.

DKOHOMHMYECKUI CYOBEKT CaMOCTOATENBbHO (POPMHUPYET YUETHYIO TOJIHUTHUKY,
PYKOBOJICTBYACh crnerudukoil aestenbHocTH. Ha mnpeanpusitun  pa3zpaboTKoi
NPOEKTa MOMKET 3aHMMAThCSl KaK OTHENl OyXraiaTepuH, TaK W 3KOHOMHYECKHIA
OTJEIL.

6. Ilpuxaz 06 yuemmou noaumuxu 0@opmasemcs OOKYMEHMAIbHO U
3aeepsemcs pykogooumenem opeanuzayuu. llpukaz o0 y4yeTHON MOMUTHKE
HE0OXO0IMMO yTBepAUTh Ha 31 nexalpsi, roja NpeamecTBYOIEro OTYETHOMY U
IIPUMEHSTh €XErOJHO C YYETOM JOIOJHEHHW M W3MEHeHMU. M3MeHeHus B
YYETHOM MOJIUTUKU MOT'YT BHOCHUTHCS BCJIEACTBUE MONPABOK B METOAAX yUY€Ta U
KaJIbKYJIUPOBaHUsI C€OECTOMMOCTH.

7. Pykosooumens kascoozo noopazoenenusi 001xceHn 03HAKOMUMbCSL C
cooepocanuem Y4emHou NOAUMUKU no0 POCRUCH U 008eCmU 00 UCHOJIHUMENEH.
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VYyeTHass TOJWUTUKA SIBISIETCS O00s3aTENbHOM K TMPUMEHEHHUIO B paMKax
ONpEIEICHHOW OPraHU3ALNH.

Takum 06pa3zom, B OCHOBY MocTpoeHUs 3(HEKTUBHON yUETHON MOJUTUKH
JUTSL LIeJIel yIpaBlIeHYECKOro y4yeTa JOHKEH ObITh 3a7105KEH MPUHIUIT UCTIOIB30-
BaHUS TOJBKO TE€X HAHHBIX, «... KOTOpbIE NEUCTBUTEIbHO HEOOXOJIMMBI MJis
TPUHSTHS aJICKBATHBIX YIIPABICHYSCKUX pEHICHUN [2].
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YK 336
HAKOU ®AKTOPHU 3A AHAJIN3 HA BAHKOBATA KOHKYPEHIIUA
M. I'. AcenoBa-BeskoBa
PwkoBosuTen Ha kateapa ,, lkoHoMuka u puHAHCH
Bucuie yunnuiie no arpoOu3Hec U pa3BUTHE Ha PETHOHUTE
rp. [Inosaus, P. beirapus

JlHec mpua00MBaHETO HA HOBU KOMITETEHIIMH OT OAHKHUTE € MHOTO Ba)XXCH
MOMEHT B HeWHaTa cTparerus 3a Oopba ¢ KOHKypeHUusATa. biarogapenue Ha
IPUTEKAHUETO HAa YHUKAJIHU KOMIETEHIMHM TOJIEMUTE KPEIUTHH HHCTUTYTH
pa3paboTBaT HOBM MPOJIYKTH M YCIYTH M TaKa M3JIM3aT KaTo JHUJEpU Ha masapa.
[Tonsikora He TONMKOBAa ()MHAHCOBHST, a YOBEWIKUAT PECypC AOMPHUHACA 3a
Hanpeabka Ha wHcTUTyrmsara. Cropen Hamel | ucTrHCKaTa KOHKypeHIUS e
KOHKYpPEHLMSATAa Ha KOMIIETEHIIMUTE **, 3aTOBa JIHEC ,,MHCTUTYLIUUTE HE CE pasr-
JeKIAT KaTo cOOp OT OM3HEC eTUHUIIN, a KaTo MOPTQEist OT KOMIETSHIINN >

3a 1a ce U3BBPIIN TOUCH U KAUECTBEH aHAJIM3 Ha KOHKYPEHIIUATA OT CTpa-
TEerMYecKrs MEHUKMBHT Ha OaHKaTa ce M3HMCKBa Ja I03HaBa Masapa U Ja
OTIpE/IEeN M0 KaKBU KPUTEPUH 1IE chOepe U aHaIu3upa UHPOpMaLUsITa 32 KOH-
KypEeHTUTE, Taka Y€ B TOCJIEACTBUE Ja TU CHIIOCTaBH ChC CBOUTE COOCTBEHH
JAaHHU U Ja ONPEJENd CBOETO MOJIOKEHUE Ha mazapa. Besko noaueHsBane uiau
Ha/ILICHSBAHE HA CUJIUTE B Ta3u 00JIaCT € BPEIHO.

Tyk BHUMaHHETO HU Ceé ChCPEA0TOYABA U3KJIOYUTETHO BbPXY (ak-
TOPHUTE ¥ MOjIeJIa HA KOHKYPEHTHO NMpPeAUMCTBO M0 OTHOIIIEHUE HA 15/1aTa
UHCTUTYIHUS.

Konkypenuusara mexay OaHKUTE MpeACTaBIsiBa HKOHOMHYECKO ChCTe3a-
HUE Ha (PMHAHCOBW MHCTUTYIIMHU, TIpEIaralii eJHAKBUA MPOAYKTH U YCIYTH Ha
naszapa 3a MpPUBJIMYAHE HA MOBEYE KIMEHTH M 32 M3BJIMYAHE HA MO-TOJsIMa TIe-

?* Hamel, G., Competition for competence and inter -partner learning within strategic international alliancesq
Strategic Management journal, 12, 83
2> Sanchez R. and Heene A., Strategic learning and Knowledge management, Chicheste, Wiley, 1996
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yayida OT TOBa ChIIEPHUYECTBO HA Ma3apa.

Enno ot mepBUTE Hela, KOETO TpsAOBa Ja HampaBu OaHKaTa 3a Ja MOXKE
Jla ce OPUEHTHpA Ha KOHKYPEHTHHS Maszap € Ja Kiacuduuupa mo mokazaTesu
CBOUTE KOHKYPEHTHHU OaHKU M J1a chOepe 3a TSIX MAaKCUMAaIHO MbJIHA U JIOCTO-
BepHa uHpopmalus. JJaHHuTe, KOUTO CHOMpa OaHKaTa MOTaT Ja ObJAT MO-00IIH
WM TaKMBA 3acCATaIlld KOHKPETHO HSIKOM YacTU OT ma3apa, MpOyKTUTE, paspe-
JIEIICHUETO U AP,

Ha4unbT 32 chOupane Ha HH(oOpMALNS 32 KOHKYPEHTUTE CHIIO € MHO-
ro BaKeH M TMOJIJICKH Ha MMOCTOSIHHO YChBBPILIEHCTBAHE, T KaTO MHGOpMALIHSI-
Ta € IIEHEH pecypc U BCcska O0aHKa, ¢ M3KIIOUYEHUE Ha 3abKUTETHOTO MyOnmny-
HO pa3KkpuBaHe Ha MH(opmamus (B CBoUTE OIOJETHHM, TOJUIIHA OTYETU U Oa-
JIAHCH) TTa3U MHOTO TPHKJIMBO OCTAHAJIUTE JaHHHU.

Eanu ot Hali-uecTo M3MON3BAHUTE HAYMHU 3a ChOMpaHe Ha uHbopMalus
OT KOHKYpeHTHTEe (M3BBbH MYyOJUYHO OIOBECTIBAHUTE) € IMOCPEIICTBOM:
NOpBhYBAHE HA M3CJIC/IBAHMS HA BHHIIHU OpraHU3alldd, MPOQEeCcHOHANICH HIHO-
HaXX, MIPOyYBaHEe, MPABEHO OT TaHU KJIMEHTH, ChOUpaHe Ha WHGOpManus 4pe3
call nuentsp u ap. Tesu meronu umar cBouTe CrieUpUKUA B OAHKOBHSI CEKTOD.
Taka Hampumep mpu OAHKOBHS IIMAOHAXK MOXE Ja C€ HM3THKHAT CIEIHUTE
HAYMHU Ha MPOBEXJIaHEe U CbOMpaHe Ha JIaHHUTE:

® [IpejJiaraHe Ha IMO-BUCOKOIUIaTeHa paboTa Ha MEHUDKBPU U CITYKUTEIH

Ha KOHKypeHTHaTa OaHKa;

® TI0JyyaBaHE HA CBEJCHHS OT HACTOSAIIM WJIA OWBIIU CIY)KHTEITH Ha KOH-
KypeHTHa O0aHKa;
3aJlaBaHe Ha MPOBOKATHUBHU BBIIPOCH HA CUMIIO3MYMH, KOH(PEPEHIIUY;
aHKETH M Pa3rOBOPH C KIIMEHTH Ha KOHKypeHTHaTa 0aHKa;
U3IIpallaHe Ha TaCH KIUCHT;,
TEXHUYECKHU MIMTHOHAXK;
Kpax0Oa Ha IOKYMEHTH;
NOJICTYIIIBAHE HA Pa3roBOPU U Jp.;
AHanu3bT Ha KOHKYPEHTHUTE OaHKU 4pe3 U3IMO0JI3BAaHE HA €UH OT METO-
JUTE Ha IMHOHAXa, a UMEHHO ,,MYystery shopping” wian «TaeH KiIueHT» B
O0aHKHTe ca MHOIO MOIYJSIPHH HAOUpAT CKOPOCT KAaKTO B 4yXKOWHA, Taka U B
bearapus. [IpoyuBaHusaTa HalpaBeHW OT TaWHMU KIMEHTH MPEACTABAT IO HE3a-
BHCUM HAuUWH CHCTOSIHHETO Ha KJIMEHTCKOTO 0OCITy>KBaHE B OAHKOBHS CEKTOp H
MoraT Ja Jajat eHHa nHpopMalis Ha OaHKUTE 3a TEXHUTE KOHKYPEHTH KaKTO
U J1a ONpeaensaT KOU ca Hail-IoOpuTe y4yacTHULM Ha Ias3apa CHopel rpuxara,
KOSITO TOJIaraT 3a CBOUTE KIIMECHTH.

TallHATE KIMEHTH NEMCTBAT IO IMOATOTBEHW CLEHAPUM WM pEarupar
CTHOpeN CUTyalusiTa KaTo 3aJaBaT BBIPOCH, MO3BOJISIBAIIM JAa ce Jo0ue mpen-
CTaBa 3a BHJa U Ka4eCTBOTO Ha MpeAJIaraHUTEe yCIyTd U HUBOTO HAa OaHKOBO 00-
CIIy’)XKBaHe, KBaTu(UKaIUsITa Ha TIepcoHaia, Obp3MHATa U KOMIIETCHTHOCTTA WM,
HaYMHa HA TIPEJICTAaBsSHE HA MPOAYKTUTE, IIEHUTE ¥ KOMHUCHOHUTE, HHGOpMAITH-
OHHOTO oOciyXBaHe U 1. B chI10TO Bpeme Te J00MBAT mpeacTaBa U 3a camaTa

% Bk, noap. Acenoa, M., b. Kpbcres, bankos mapkerunr, B. TepHOBO, @abdep, 2012, ¢. 115-179
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WHCTUTYLIMS,, HEWHUTE OCHOBHM 1€ M noiauTuku. CwOpaHara uHopmanus
TalHUTE areHTU OTOENSI3BAT B Y€K JHUCTH, KbJETO JaHHUTE CE 3alUCBAT B KOJIU-
YeCTBEHHU U KayeCTBEHHU mapaMeTpu. Yecto 0OeKT Ha HAOIIO/IEHHE ca KauecTBa-
Ta Ha MEepPCOHaJIa — BEKJIUBOCT, KOMIIETEHTHOCT, TEXHUKA HA MPOJAxOU, BbH-
mied Bua u np. [Ipu onieHka Ha crpajata ce Tiiefja YuCTOTaTa, pa3noaoKeHUETOo
Ha paOOTHHUTE MeCTa B CaJOHA, JOCTBHIBT M0 MHPOpMalus, MOBEACHUETO Ha
CILY’)KUTEJIUTE U OoXpaHaTa W Jp. KbM KOJIMYECTBEHUTE MAPAMETPU CE€ OTHACHT:
BpEMETO 3a OOCITYKBaHE Ha €JIMH KJIMEHT, YECTOTaTa Ha MOBTOPHO OOSCHEHHE
Ha KJIMEHTUTE, YeCTOoTaTa Ha OpMHUpaHe Ha IBJITH OTAIIKH.

B Bbirapust Beue HAKOJIKO FOJIMHU C€ MPOBEXAa KOHKYpPC 3a OaHKa ¢ Haii-
n00po 00CIIy’KBaHE MO OMNpPEJEICHU TMOKa3aTeNy, MoJydyeHu Ha Oa3aTa Ha 00-
CJIy’kKBaHE Ha MHUMH, TAalHU KIIMEHTH.

International Service Check mpaBu npe3 2012 r He3aBHCHMO IIPOyYBaHE B
5 nwpxkasu: bearapus, [lomma, Yexus, CnoBakust 1 YHrapus mno MeTona ,,lacH
ket ”'. HampaBenu ca 268 mocemienus, B 110 xioHa, ot kouto 42 dhuHaHCO-
BU KOpIHopaluu U OaHKOBU Tpynu U 68 HannoHa HH kioHa OT Bcsika OaHKa ca
n30paHu Ha CIly4aeH MPUHIMN 10 4 OaHKOBU KJIOHA. 3ajavyara Ha TaWHUTE KIIU-
CHTH € Ja MOCETAT J1aJIeH KJIOH WJIM Jia C€ CBbpKAT OHJIAMH U MO TeJePOH KaTo
clenBaT WACHTHYEH cleHapuu. OT ydacTBaJIUTE€ B IMPOYYBAHETO OBJITrapcKu
6anku mpe3 2012 r. Ot Owarapckute ThproBeku O6anku”® CMBAHK 3aema Bo-
nemurte Mecta. Taka Harpumep:

e B kareropusta ,,O6ciyxBane, nomoir u cbBeT“ CUBAHK e Ha mbpBO
msacto B boarapus ¢ pesynarar 95,4% ( cnegBana ot Allianz Bank
boearapus (93,8%) u UniCredit Bulbank (89,0%) u e B Tom 3 Ha
MPOYYBAHUTE €BPOIEUCKU OaHKHU, KaTO OTCTHIIBA €IMHCTBEHO Ha JpyTa
oanka ot rpymara KBC - Ceskoslovenska obchodni banka a.s. — Uexus
(97,2%);

e Cnopen mpoy4yBaHETO, 3a B3€MaHE Ha KpeauT B bwiarapus Haii-goO0pusT
n36o0p 6u oun CUBAHK — 97,3%.Yexus e Haii-nodpe aa otuzaere BB Fio
Banka (100%), B CnoBakus B Tatra Banka (98%);

e Haii-noOpo oOciyxBaHe Ha KOPIOPAaTUBHU KIUEHTU B bbarapus e Ouio
npeioskeHo ot CUBAHK (94,5%), Allianz Bank Bbwarapus (92,2%),
UniCredit Bulbank (86,5%);

e B xareropus ,,I3rinen Ha 6aHKOBHUS CaJIOH — BBHIIICH, BHTPEIIEH, TIepPCco-
Han* CUBbAHK nenn mepBoTO Msicto B bbearapus 3aemHo cbe Cocuere
Kenepan Excnipecbank - u asere ¢ pesynrat 97,1%, ciensanu ot banka
JCK (91,8%) u ITomencka banka (91,3%);

B xareropus — ,,JM3rpaxkjaHe Ha KJIMEHTCKA JIOSUTHOCT celeM OaHKHU ca

27 http://www.economynews.bg

8 B Bparapus ca mBbpumienn 52 mposepkn B cruemmute 13 Gamxu: Allianz Bank Bulgaria, Alpha Bank,
CIBANK, DSK Bank, First Investment Bank, MKB Union, Piraeus Bank, Postbank, ProCredit, Raiffeisen Bank,
Societe General Express Bank, UniCredit Bulbank, UNITED BULGARIAN BANK.
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MOJIYYHJIM Haill-BUCOK pe3ynTaT B Ta3u kateropust — 100% - nse B YHra-
pusi, n1Be B bearapusa, nse B Ilomma u enna B CnoBakus. B bearapus,
ToBa ca Societe Generale Express Bank u CUBAHK;

[Ipu aHanm3a Ha KOHKYpEHTHTE OAaHKUTE TpsiOBa Ja OTAENSAT KIIIOYOBUTE,
Hal-OMacHUTE 3a TAX KOHKYPEHTH, J1a U3ydyaT MapKeTUHroBarta, (puHaHCOBaTa,
KaJipoBaTa, MPOAyKTOBaTa, IICHOBAaTa M Ap. CTPATETUN U J1a CHHTE3UPAT CUITHUTE
U cinalbu cTpaHu Ha OaHKaTa-KOHKYPEHT.

B cnenmanu3upanaTta auteparypa ce XapaKTepu3upaTr YeTUPU THArHOCTHY-
HM KOMIIOHEHTAa WM (aKTOPH NMPH aHAIU3A HA KOHKYPEHUHMSATA: ObAenu
1eJIN, TEKYIIH CTPATernu, MPEeJACTABA U MOTEHIMAJTHH Bb3MOKHOCTH.

JIMAarHOCTUYHHM KOMIIOHEHTH MPH aHAJIU3Aa HA KOHKYPEHUUSATA

cxema. Nel

Bbvaewn uenm TeKkyuia crparerus
KaKBO ABWXM KOHKypeHTa? Ha KaKBO e cnocobeH KOHKypeHTa?

_— ——

PEAKUWU HA KOHKYPEHTA

nEegCTaBM MoTeHunanHU Bb3MOKHOCTH
Kak Buxkaa cebe cv cnpamo Kou ca cunHuTte n cnabute cTpaHu
KOHKVDEHTUTe? Ha KOHKYpeHTuTe?

KaTto Hauano MapKeTHHTOBUSAT CIIEUAUCT B OaHKaTa TpsiOBa Aa pazodepe
KaKBO TOYHO 3aJ[BIKBa OaHKATa-KOHKYPEHT, T.€. KbM KaKBO C€ CTPEMH U KaKBH
ca HETOBHTE ObAeNId 1eJu. Ta3u mbpBa JMATHOCTUYHA KOMIIOHEHTA € MHOTO
Ba)KHA, T KAaTO ITO3HABAHETO Ha IIEJIMTE IMO3BOJISABA JIa CE€ M3SIBH CTEIICHTA Ha
YAOBJIETBOPEHOCT HA KOHKYPEHTUTE OT TEXHUTE TEKYIIHU MO3UIINU U (PUHAHCOBH
pe3yaTaTH M TaKa Jia Ce ONpeJie]Id BEPOSTHOCTTA 32 U3MEHEHHE HA CTPATCTUHTE
UM M JIa c€ MPEIBUIN PEAKIMATA UM 10 OTHOIIICHHE Ha TIPOMEHUTE B cpejiaTa
NeWCTBUATA Ha Apyry 0aHKW. BTopata KOMIIOHEHTa € mpeacTaBaTa, KOsTo OaH-
KaTa UMa 3a cebe CH | IpejcTaBaTa Ha KOHKYpeHTa 3a 0aHKOBaTa CUCTEMa U 3a
JIPYTruTe KOHKYpeHTH. Beska 6aHka M3X0XKaa U ISUCTBA OT MPEACTAaBUTE 3a ceOe
CH B e[lHa WX ApyTa cuTyarus. [IpeacTtaBure Ha KOHKYpEHTa 3a cebe Ch MOXKe
Ja ca MpaBIOTOIO0HM WM JKEJIaHW, HO HEIOCTIKMMH. Taka HampuMep HIKOSI
OaHKa MOJKE J1a UCKa J1a ObJe JTUIAep B MPOAaKOUTE 32 HACEIICHUETO, HO J1a HiIMa
TO31 TOTeHIHMANI. M 0OpaTHO MOKE SICHO J1a OCh3HaBa MPEIUMCTBATA CH Ha JIH-
JIep B KOPIIOPATHBHOTO KpeIUTHpaHE B 00IacTTa Ha 3eMenenueTo. M3ciaenpane-
TO Ha MPEICTaBUTE Ha KOHKYPEHTHUTE TO3BOJIsABAa Ha OaHKaTa Jda OTKpHE T.Hap.
MBPTBH 30HH. TOBa ca MPOCTPAHCTBA, KbJIETO KOHKYPEHTHT UM HE BUXKJA 3HA-

29 TynembaeBa, A.H. baHkoBckuii MapkeTHHT. 3aBOEBaHKE PhIHKA, Y4eOHOe ocodue, 2-oe u3f. , Anmatsl, Tpu-
ymd «T», 2007, ¢.78
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YUMUTE SIBJICHUS WIM TU Bh3NpueMa Kato HeBepHU. KomkoTo mo-0bp30 ce oT-
KpHUAT MOJJOOHU MBPTBH 30HH, TOJIKOBA MO-ObP30 OaHKATa IIe MOXKE J1a pearupa
U MIPOTHUBOJICHCTBA TaKa, Y€ Ja Ce JOCTUTHE 0 €(UKACHU CTPATETHUYECKU pelle-
HUSL.

Tekymara crpaterusi 1aBa npejcTaBa Ha KakBO € CIIOCOOEH KOHKYPEH-
Ta. ,,Jl03HaBaHeTO Ha MPEAUIIHUS OMUT U MOIXO0/IHU JaBa Bb3MOKHOCT Ha MapKe-
TUHTOBHUS CIICIUAINCT /A MPEeIBUIM U OBACIINTE XOI0BE HA MPOTUBHUKA ™.

[locnennara AMarHOCTUYHA KOMIIOHEHTa C€ CBBpP3Ba C peAIMCTUYHATA
OLICHKAa Ha MOTEHIMAJHUTE Bb3MOKHOCTH HA BCeKM KOHKYpeHT. Tyk ce naBa
OTrOBOP Ha BBIPOCHT KOU Ca CHJIIHUTE U claduTe My CTpaHu. YecTo ce H3MoI3Ba
KOHILICTIIIHMATA 32 KIIOUOBHUTE (PAKTOPU HA YCIEX KATO CE OMPENENAT Hall-BaKHUTE
3a 0AHKOBHSI CEKTOP PECYpCH U KOMIETeHIIMU. HamuuueTo v iurcarta Ha HIKOM
OT J1BaTa (pakTopa MOKe Jia ce MpHeMe KaTo CHITHA UJTH cj1ada cTpaHa.

B pesynTar Ha aHanu3a Ha KOHKYPEHTUTE MapKETUHIOBUTE CHEIMAIUCTH
pa3paboTBaT NPO(HUI HA NPHOPUTETHUTE KOHKYpPeHTH. CielBamara cTbIKa
e omnpejesisHe HA KOHKYPEHTHATa MO3ULUS M HHPOPMALMOHHOTO OCHI-
ypfiBaHe HA KOHKYPEHTHHUS aHaJIu3.>.

Crparernyeckata KOHKYpEHTHa CWJIa Ha KOMIIAHMSTa C€ M3MEpBa 4pe3
metoga CSR — Competitive Strength Report.* Ilpunaranero My Boau Ji0
OTIpENeNsTHE HA TEKYIIOTO CHCTOSHHUE M TEPCHEKTUBUTE TPE] Pa3BUTHUETO Ha
KOHKYpHTHATa CHJIa, KOETO YJIECHsBAa M3pa0OTBAHETO HAa CTPAaTErMUYECKU pellie-
HUS W OTIPEISIISTHETO Ha HEOOXOAMMHUTE CPEICTBa 3a HeitHaTa peaymm3arusa. CSR
¢ TeXHHKa 3a OIpeesiHe Ha KOHKypEeHTHAaTa Cujla Ha MHCTUTYIUATA, B CIIydas
0aHKaTa, KaTO MPUOPUTET C€ OTAaBa HA BIUSHUETO HA BBTPEIIHUTE (PaKTOPH.
N3cnenBa ce mupok HAOOp OT BIAUsEIIM (PaKTOPH, ONPEAEIISAIIN CTPATErNYECKU-
T€ KOHKYPEHTHH NPEAUMCTBA U HEAOCTAaThLIM Ha OaHKara.

KoHKkypeHTHUTE CHIM  BCBIIHOCT MpPEACTaBIsBAT  KalallUTETHUTE
BB3MOXKHOCTH M KOMIIETEHLIMUTE Ha OaHKaTa CIpsIMO CBOMTE CXOAHHU MHCTUTY-
MU Ha na3apa. Te mokas3BaT HacTosIaTa cuiia U ObAelus NoTeHuan Ha OaH-
KaTa ¥ UMaT ONPEJIEJIEHO CTPATETHYECKH XapaKTep.

Nudopmarnusra 3a metona CSR ce Habupa upe3 chOMpaHETO HA JaHHU B
JIBA Y€K JINCTA, Ype3 KOUTO CE M3BBPIIIBA aHATU3 B IBE 00JIACTH — KOHKYPEHTHHU-
T€ CHJIHU CTPaHU ¥ KPUTUYHHUTE MPOOIEMHU.

WsneaasBaneTo Ha Metoaa CSR cienBar neTcrenenHa nporeaypa’™:
JlepuHMpaHne Ha PAMKOBHUTE YCIOBHUS
CwcTaBsiHe npoduia Ha KOHKYPEHTHUTE CUITHH CTPaHU
OnpenensHe Ha KPUTUYHUTE TPOOIEMHU
JlocTurane uiv HEAOCTUTaHE Ha T.Hap. ,,l [peBB3X0ACTBO™
[TonroroBka 3a 00CHkKIaHE HA PE3YITATUTE

o R

%0 Maunanenosa, I'. MapkeTuHroBo mianupane, C., Y HUBEpCUTETCKO U3JaTeNCTBO ,,CTonancteo”, 2006, ¢.109
%! ITak tam, c.111- 125

%2 Bx. moap. www.competitivestrengthreport.com

% Op. cit.

165


http://www.competitivestrengthreport.com/

MapkeToJi03uTe ca OMPEACIUIA BBIIPOCUTE B YEK JIMCTUTE U aHKETUpa-
HUTE J1aBaT OTIOBOP MO YETHPHUCTEIIEHHA CKajla — ,,HE3aBUCUMO”, ,,lIPEBBH3XO0/I-
HO”, ,,koM(popTHO” U ,nputecHuTenHo . Crien oOpaboTkara Ha OTTOBOPUTE
cp3naTenure® Ha mojaena CSR cmsTar, ye 3a na ObJie 00sIBEHA eHa MHCTUTYIIHS

KaTo:
e _He3aBHCHUMA’, TO TI cieaBa Aa uMa 95% oOT ¢ BB3MOXKHUTE CHIIHUTE
CTpaHu;
e TpeBB3X0AHA”, TO TS cieasa ja uma 80% OT Bb3MOKHUTE KOHKYPEHTHU
CHUJIN;
e _koMdopTHa”, TO TS ¢ HEOOXOAMMO Jla UMa Hal-Manko 55% mosoxuTe-
JICH pe3yJITarT;
e _ NPUTECHUTEIHO, TO TA MOXeE Ja uMa efBa 15% OT BCUUKU KOHKYpPEHT-
HU CHJIN
CSR e MHOTO T0OBp METOJ 3a M3rPaKIAaHE Ha OTHOIICHUATA CTPATETHICCKU
KOHKYPEHTHHU Bb3MOXKHOCTH — CTPATCTHYCCKH IIPUOPUTETH 32 Pa3BUTHE.
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YK 338.2
POJIb MHBECTHUIINUU B MOJIEPHU3AIIUU U PASBUTUN
NPEJANPUSTHI B YCJOBUSX PBIHOYHOM DKOHOMUKH
JI. 1. babdaeBa
KapmmHckunii rocy1apCTBEHHbIM YHUBEPCUTET

B ycnoBusx peIHOYHOW SKOHOMHKU HEMPEPBHIBHBIM POCT MOTpeOHOCTEH
HaceseHus: TpeOyeT MOJAEpHU3AIIMM BO BCEX OTpacieil MpoM3BOICTBA HA OCHOBE
WHBECTULIMA M WHHOBALIMOHHBIX TexHOJIOrHM. Ilyrem momepHM3anmu nearelnb-
HOCTU XO3SIMCTBYIOUIUX CYOBEKTOB CO3/IAI0TCS BO3ZMOXKHOCTH ISl TIOCTOSIHHOTO
yYBEIMYECHHS] OOBEMOB MTPOU3BOACTBA CEIBCKOXO3SIICTBEHHON MPOIYKIIMU TOBA-
POB U YCIIYT, YIy4YIIEHUS UX Ka4eCTBa U CO3JaHUs KOHKYPEHTHON CPEBI.

B crarbe ananusupyercs nporecc MoJACpHU3ALMH U TUBEpCUPUKALIUU Pe-
THMOHAJIBHON YKOHOMUKH.

% T. Murphy, S. Goodman, T. Ericson
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Kak u3BeCTHO yCTOMYMBOrO MOABEMA HALMOHAIBHOM SKOHOMHUKHU HEIO-
CPEIICTBEHHO CBSI3aHO C YBEJIMYEHHUEM OO0BEMOB MPOU3BOACTBA MPOIYKIUH, C
MOJICpHU3AIIMEN W TEXHUYECKOW PEKOHCTPYKUIUNA CENbCKOXO3SIMCTBEHHBIX H
MIPOMBITIUICHHBIX TIPEANPUATHN, a Takke ¢ Y)PEKTUBHBIM UCTIOIH30BAaHUEM HH-
BECTUILIMH (PUHAHCOBBIX PECYPCOB.

Jlist aToro, B KamrkamapbuHCKONH 00JaCTH B YCIOBHUSX PHIHOYHOM IKOHO-
MUKH pa3padoTaHa MNporpaMma, Mo IMIMPOKOMY HCHOJb30BAHUIO WHBECTHLINU
JUTIsl BHEJPEHUSI MTHHOBAIIMM M TEXHUYECKOTO U TEXHOJIOTMUECKOTO OOHOBJICHHE
CEJIbCKOXO3SIICTBEHHOTO ¥ IIPOMBIILJIEHHOTO IPOX3BO/ICTBA.

B pe3ynbTaTe ObUIM TOCTUTHYTHI BBICOKME S3KOHOMUYECKHE IMTOKA3aTENH.

Hampumep, ecnu 20 neT Hazaj A0Js8 TPOMBIIUIEHHOTO MPOU3BOJACTBA B
BPII o6nactu cocrapisuia 12 %, To B HacTosiiee BpeMsi oHa gocturia 49,2 %.
Poct 00beMOB mpou3BOACTBA HA MPEANPHUATHE TOIUIMBHOW MPOMBINIICHHOCTH
coctasui 20,5 %, B xuMu4yeckol U He(hTEeXUMUYECKON TPOMBIIIIIEHHOCTH -41%.
[Ipon3BoACTBO TOBapOB HAPOAHOIO MOTpedseHus Bbipocio Ha 11,5%, mpono-
BOJIbCTBEHHOM NPOAYyKIMH Ha 6,3 %, Tpukotaxa Ha 54,5%.

MopepHu3zaius U quBepcuduKkaius TpeOyeT 3HAUUTEIbHBIX WHBECTUIIAN
1 (PUHAHCOBBIX BJIOKEeHUI. DUHAHCOBBIC U MHBECTUILIMOHHBIC PeCypchl (hopMu-
pyeTcs 3a cueT MPUOBLIM CaMOTO MPOU3BOJACTBEHHOTO MIPEANPUSATHS, KPEAUTOB,
MOJYYEHHBIX OT TOCYJAapCTBEHHBIX U KOMMEPUECKUX OAHKOB, HE OIOKETHBIX
CPEIICTB U JEMO3UTOB HACENEHHUs, a TaKXKe BIIOKEHUH 3apyOeKHBIX CTpaH.
Hakormennbie puHAHCOBBIE WHBECTUIIMM HAMPABISIOTCS Ha 3aKYIKY CBHIPbS U
CPEIICTB TPOU3BOJCTBA, MIPU OOpAILlEHHE COBPEMEHHON TEXHUKU U TEXHOJIOTH,
paciIMpeHue Mpon3BOJICTBA, a TAKKE MPUBJICUEHHE pabOYEil CUIIBI.

Hanpumep, B npoiiiom rojy obsacTHble Gpuianansl rocy1apCTBEHHBIX U
KOMMEpYECKUX OaHKOB BBIJAIN NPEANPUATUAM KPEAUTHI HA cymmy 542.9 mipa.
cyma. B Tom uncie 259,9 mupa. cymMm cocTaBisieT KpaTKOCpOUHble, 282,9 Mitpa.
cyma Joiarocpoussie Kpeauthbl, 30,3% 3TUX KpeAUuTOB ObLIM HAMpaBJICHBI Ha
HY>KJIBI CEITbCKOTO X03s1icTBa, 20,4 % B MPOMBIIIICHHOCTD, 7% - B cdepy Top-
TOBJIA U OOIIECTBEHHOTO nuTanus, 49 % - B chepy MaTepranibHO-TEXHUIECKOTO
obecnieuenust, 10,7% - B ctpoutenbeTBO, 8,7% - HAa HYXJIbI IPYTUX OTPACIICH.

Kpome Toro, Ha monepHu3anuu 1 mnepeo0opyoBaHUE MPEANPUITHI 00-
nactu u3 PecnybOinkaHckoro OropkeTa ObLIO HalpaBiIeHO 22 MIIPA. cyMa, U3
MeCTHOTO OrojxeTa — 6,1 Mipa. cyma, u3 BHEOKKETHRIX GoHoB 135,7 mupa.
cyma, u3 GoHAA MO YIYYIICHUIO MEITHOPATUBHOIO COCTOSHUSA 3emenb — 99
MJIpJI. CyMa U T.J.

3a cuéT OCBOECHMSI TOCYIApPCTBEHHOIO TapaHTUPOBAHHBIX W MPSMBIX HHO-
CTPaHHBIX MHBECTUIMH, a TAKXKE 32 CYET KPEIUTOB rOCYJApCTBEHHBIX U KOMMEp-
YeCKMX OaHKOB Ha BBIMOJIHEHHUE Pa3IMUHBIX 33]1a4 [0 MOJIEPHU3AIMU U JTUBEPCH-
(dbuKkaum Mpor3BOACTBAa Ha MPEANPUATHIX 00acTi ocBoeHo 719,3 mapa. cyma.

B wactHOCTH, /U peanu3alii MPOEKTOB MO MOJEPHU3ANUUA OBLIU BIIO-
JKEHBI CPEJICTBA B CIEAYIOIIMX pa3Mmepax - 457,7 Mapa. CyMOB, TPEINpPUATHIA
He(dTerazoBoro Komiuiekca, s Jlexkanabajackoro 3aBoja KaIMMHBIX yaoOpe-
Hui — 116,2 miapa. cymMOB, Ha CTPOUTENBCTBO JABYX MapoBbIX TypOuH Ha Ta-
numepmxkanckon TOLl- 93,5 mupa. cymMoB, KpomMe TOro, Ha peKOHCTPYKIIUA Ma-
JBIX TPEANPUSITHI 001acTu JJi1 OOHOBIIGHHUS OOOPYIOBAaHUS M PACHIUPECHUS
MIPOU3BOJICTBA OBLIO UCIIOJIb30BaHA CPeCTBa B pazmepe 51,9 mupa. cyMoB.

Ha ocnoBanuu pemenus Kabunera MunuctpoB Pec. V3 Ne 03-17-66 ot 18
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HOs10pst 2010 roma s MoaepHU3aLMU MPEANPUSATHI CEIBCKOIO XO35MCTBA 3a
cueT 0aHKOBCKHMX KPEIUTOB ObLIO 3aKymuieHO 80 eTUHUI] CeNbCKOXO03IMCTBEHHOM
TEXHUKY Ha cymmy 4,9 muipa. cyMM. MojiepHU3aluyd MPOU3BOJICTBA CYObEKTaM
Majioro OW3HECa W YaCTHOTO MPEINPUHUMATEIhCTBA OBLIO HampamieHo 164,8
MJIpJl. CyMM. UHBECTHUINH, U3 HUX 23,4 % ObUIM HampaBJIEHBI B CEJILCKOE XO35M-
ctBO ,19,1 % - B cTpouTensCTBO U chepy OBITOBOrO OOCTYKMBAHUS HACEICHUS
31,1%- na ¢popmupoBaHre 000POTHBIX (POHIOB XO3IUCTBYIOIIUX CyOHEKTOB.

OcyiecTBiieHHEe MOJCPHU3AIMU U TEXHOJIOTHYECKOTO OOHOBJIECHUSI IKO-
HOMHKH OB JOCTUTHYT POCT 00OBEMOB MPOM3BOJACTBA B PA3IMUHBIX OTPACIAX
HapOJHOTO XO35MCTBA.

Hampumep, poct 005EMOB NMPOU3BOJICTBA HA MPEANPUITUIX XUMUYECKON
MIPOMBITIUICHHOCTH cocTaBuia 18,4 % , B MAaIIMHOCTPOCHUH M METAIIIIO00PaOOTKE
24,7 %, B IpoU3BOACTBE cTpoiiMarepuasioB 16,3 % B JErkoil MPOMBILLIEHHOCTH
— 4.5 % , B numeBor npomsinieHHocty — 1,5 %. B nponuiom roay Bcero mpo-
M3BEJICHO MNPOMBIIUICHHON NPOAYKIHUHA HAa cymMmy S TpiaH. 30,6 mipa. cyma. [lo
cpaBHeHuIo ¢ 2011 rogomM ObLT JOCTUTHYT SKOHOMUYECKUN pocT Ha 9,4 % .

B pe3ynbpTaTe pa3yMHOro UCHOJIb30BAHMS MHBECTULIMI, HAITPABJISIEMBIX Ha
MOJICPHU3AIMI0O M HAYyYHO- TEXHUYECKOTO PEKOHCTPYKIMIO MPOMBIIIJIEHHOTO
mpousBocTBa, B 2012 roay o0séM BPII o6mactu noctur 7 tpan. 538 mupa. cy-
Ma, 3KOHOMHYECKOU pocT coctaBui 104,5 %.

B 2013 rony B pe3ynbTaTe BBINOJHEHUS WHBECTULMOHHON MPOTPaMMBbI
COIIMATIbHO-D)KOHOMUYECKOTO PAa3BUTHUSl PETHOHA HANPAaBJIECHO OCBOUTH 2 TPJIH.
576,4 MIIpa. CyMM MHBECTHULIMH U3 PA3JIMYHBIX UCTOYHHUKOB, YTO JIACT BO3MOXK-
HOCTh yBennuuTh 006EM BPII 1o 7 Tpnn. 795,7 mupa. cyma.

Takum oOpazoM, MOJEpPHHU3ALUA U TEXHUYECKOE MepeoOOpyI0BaHUE MPO-
U3BOJICTBA B YCJIOBHUSIX PBIHOYHON YKOHOMHKHU CO3JAET peaibHbIE BO3ZMOYHO-
CTH JIJIs1 yBEIMYCHUSI 00BEMOB MaTEpUANIbHBIX OJ1ar, pocT JOXO0/I0B HACEIEHUSI.

YK 3302. 1121
COCTOSHHUE U ITYTU COBEPHLIEHCTBOBAHUSA OIIVIATHI TPYIA
HA YTI'OJIBHBIX TPEAITPUATUAX
B.C. bamukaHoBa
Ky3sI'TY, UOuyY
HayuHblil pykoBOAMTEIb: K.3.H., AoLeHT JI.M. OcunoBa

OnHuM U3 GakTopoB, onpenenaommx 3PPEKTUBHOCTL TPYIOBOU JIEATENBHO-
CTH, SIBJIAETCS MOTHBaUMs. MoTUBalUsl — 3TO MOOYXKIeHUE ceOsl U Jpyrux K jes-
TENBHOCTH JUIS1 TOCTUKEHUS JIMYHBIX LIEJIEH WK Lenei opranu3auu. OIHON U3 co-
CTaBJISIFOIIMX MOTHBALIAY SIBJISIETCS MATEPUAIIBHOE CTUMYJIMPOBAHUE TPY/a.
3apaboTHas jaTa Wid BO3HArpaXkJeHUe 3a TPy 3aBUCUT OT KBasn(uka-
UM pabOTHHUKA, CIOXKHOCTH, KOJMYECTBA, KAUECTBA M YCIIOBUH BBIMOJIHAEMOM
paboThl, a TAK)KE BIMJIAT KOMIIEHCALIMOHHOTO U CTUMYJIMPYIOIIETO XapaKTepa.
Omutata TpyZJa A0KHA CTUMYJHMPOBATH 3aMHTEPECOBAHHOCTh PAOOTHUKOB
B JOCTH)KEHHH KOHEYHOM LIENN AESITENbHOCTH MPEANPUATHS, B TOM YHCIIE CIO-
cOOCTBOBATh POCTY MPOU3BOUTEIHLHOCTH TPY/Aa M CHIDKEHHUIO 000poTa paboueit
CHWJIbI, KOTOPBIN SIBISETCS POOIEMON KaJApOBOM MOJUTUKU MIPEATPUATHS.
Benuuuna 3apaboTHOI MiaThl, KAK OTMEYEHO BBIIIE, 3aBUCUT OT KOJIHYE-
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CTBa M KaueCTBa 3aTPay€HHOTO pa0OTHUKOM TpyJa. B cOBpeMEHHBIX yCIIOBUSX B
YTOJIBHOM OTpaciu MCHOJB3YIOTCS JB€ (OPMBbI OIJIAThl TPyJa CleIbHas U IO-
BpeMeHHas. OCHOBHOE MX Ha3Ha4YeHHE — 00eclieueHue MPaBUIbHOTO COOTHOIIIE-
HUS MEX]Iy MEpOH TpyJla U MEpOil €ro OIUIaThl, a TAK)KE MOBBIIICHUE 3aUHTEpe-
COBAaHHOCTHU pabounx B 3PGHEeKTUBHOM TpY/IE.

B cTpykType m1000# cucTeMBbI OIUIaThl TPYy/ia MOKHO BBIJICIUTH JBE Ua-
CTU: OTHOCUTEIHHO MOCTOSIHHYI0 — TapaHTUPOBAHHYIO YacTh OILUIATHI TpyJa B
COOTBETCTBUM C Tapu(PHOU CTaBKOM (JAOTKHOCTHBIM OKJIAJIOM) WJIA CHAEIBHOU
PACILICHKOHN U MEepEMEHHYI0, KOTOpasi MpeHa3HaueHa JJI YBA3KH OIUIaThl Tpyaa
C KOHEYHBIMU pe3yJibTaTaMU XO3SIMCTBEHHOH JIESITEIbHOCTH MPEINPUATHS B 11€-
JI0M (TIpeMHUaIbHbIE U MOOIIPUTEIbHBIC BHITIIATHI).

B cootBerctBUM ¢ 1. 3.2.18 DenepaibHOTO OTPACIEBOrO COTJIAICHUS 1O
yroJibHOM mpoMblilieHHOCTH Poccuiickoit denepanuu Ha nepuor ¢ 01.04.2013
o 31.03.2016 moJist yCIOBHO-IIOCTOSIHHOM YacTH B 3apa00THOM IJIaTe IIaXTEPOB
OJDKHA cocTaBIIATh He MeHee 70 %.

JlaHHBIE TIPOTOPLIMM YCIOBHO-TIOCTOSIHHBIX M YCJIOBHO-TIEPEMEHHBIX Ya-
CTell B CTPYKType 3apaOOTHOM IMJIaThl TOXOXKH Ha HEMEIKYI0 MOJIeJbh MOBpe-
MEHHO-TIpeMHAJIbHON cucTeMbl omiatel Tpyaa (80% coctaBisier Tapud, a 20%
— 3TO JIOIJIAThI U HAJ0ABKH).

B Hacrosimiee BpeMsi Ha OOJBUIMHCTBE IIAXT MCHOJB3YETCS CHEIIBHO-
npeMuaibHas CUCTEMA OIUIAThl TPYyAa, KOTOpasl MPEAIoJiaraeT, 4YTo 3apadoTHAs
mata paboyero CKiaaJbIBacTCs M3 3apaboTKa MO OCHOBHBIM CJIEJIbHBIM PaclieH-
KaM, HAQYHUCIEHHOTO 3a (PaKTHYECKYIO BBIPAOOTKY, U NMpPEMUU (BBIIOJHEHUE U
NIEPEBBINOJHEHNE YCTAHOBJICHHBIX MMOKa3aTeNIe TpyAa, SKOHOMHUIO MAaTEpUAJIOB,
6e3onacHyro padboty u T.14.). [lpu caenbHO-IpeMuaIbHOM cCUCTEME OILIAThI TPY-
Jla B CTPYKType 3apabOTHOI IUIaThl MOCTOSIHHAS YacTh MO OTIEIBHBIM YTJIEI0-
OBIBAIOIINM TPEANpusATUsIM coctaBisieT nopsaka 40 — 55 %. Crpykrypa cpen-
HEMECSAYHOU 3apaOOTHOMN TUIATHl TOPHOPAOOYETro OYUCTHOTO 32005 MpUBEICHA B
tabm. 1.[2]

Tabmuma 1

CtpykTypa CpeaHeMecsSYHOM 3apa-

Bup Beimnar .
A O0oTHOI1 m1aThl, %

1.0Onnara no TapH(bHLIM CTaBKaM M CHCJIBHBIM pac-

LIEHKaM 27,4
2. lonnaTsl 3a paboOTy B HOYHBIE CMEHbI 41
3. Jlomnatel 3a nmepenBUKEHUE K MECTY pabOThl U 00-

parHo 3,8
4. JloruiaTel 3a pyKOBOJACTBO OpHraioi 0,3
5. BeImnatel mo pallOHHOMY PeryJlHpOBaHUIO 3apa-

GOTHOIA TIaTHI 10,7
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6.1ITOoro ycioBHO-IIOCTOSIHHBIE BBIILIATHI

46,3
7. Ilpemun 3a IpOU3BOJICTBEHHBIE TIOKA3aTeN U 0e3-
ONaCHbBIN TPyl 38,2
8. Jorutara 3a paboTy B BBIXOJHBIC U TPa3THUYHBIC
ITHA 4,1
9. Bpimiatel Mo pailOHHOMY PETYJIMPOBAHUIO 3apa-
OOTHOIA MIaThI 114
10. MItoro ycinoBHO-TIEpEMEHHBIE BBIILIATHI

53,7
11. Bcero 100,0

Ucxons u3 nercTByolled NpakTUKU OIUIAThl TPy/ia paOOTHUKOB YTied0-
OBIBAIOIIUX MPEANPUITUH, Tapu(PHBIE CTABKU yCTAaHABIMBAIOTCS Ha YPOBHE HE
HIDKE TPEeAyCMOTpeHHbIX DenepalibHbIM OTPACIEBLIM COTJIAlIEHUEM MHUHHU-
MaJIbHBIX COIMAJIbHO TapaHTUPOBAHHBIX YPOBHEH oIiaThl Tpyna. M3-3a oTcyr-
CTBUSI CPEACTB, MPEANPUATHS YCTAaHABIUBAIOT HU3KUE TapU(PHBIE CTABKU TOPHO-
pabounx, KOTOpbI€ HE MO3BOJISAIOT JAOCTUYb MPUHATOrO B Tapu(HOM coriarie-
HUU COOTHOIIECHUS MMOCTOSIHHOW U NIEPEMEHHOM YacTel B OIJIaTe TPy/a.

[To-npexxueMy OoJbIIas 4acTh B 3apabOTHOM IIaTe MPUXOAUTCS Ha Mpe-
MUU 32 BBITIOJIHEHUE WJIM TMEPEBBINIOJHEHNE KAYECTBEHHBIX U KOJMYECTBEHHBIX
MoKasaTeliel, YTO BBIHYXKJIAeT paboynx HapylIaTh TEXHOJOTHIO U O€30MacHOCTh
BEJICHUS TOPHBIX PaOOT ISl BHIMOJTHEHUS! KOJIMUYECTBEHHBIX TTOKa3aTeleH.

Ha yrienoOsiBaromuyx npeAnpusiTUsIX HEAOCTATOUHO HCIIONIB3YETCS MOBpE-
MEHHO-TIpEMHUAJIbHAS CUCTEMA OIUIaThl TPYy/Ja C HOPMUPOBAHHBIM 3aJJaHUEM, TIPE]I-
roJiararoiiasi CTUMYJIMPOBAaHUE TPYJIa B YCIOBUSX BBICOKOM MEXaHU3allUU TEXHO-
JIOTUYECKHUX MPOLIECCOB, CITIOCOOHBIX MOBBICUTH S KOHOMUYHOCTD YTJIEIOOBIUH.

B cnoxuBIImXcsi 5JKOHOMHUYECKUX YCIOBUSX HAa COBPEMEHHBIX YTOJIBHBIX
maxTax OTpabOTKa 3amacoB BEAETCS OJHHUM OYHMCTHBIM 3a0oeM. JlaHHOMY
HaIPaBJICHUIO OTPAOOTKU YTOJIbHBIX 3aM1acOB CIIOCOOCTBOBAIU MPUMEHEHUE BhI-
COKOITPOU3BOIUTEIILHOTO O00PY/I0BaHUSI B OUMCTHBIX W MOATOTOBUTEIIBHBIX 3a-
005X, MMPOTPECCUBHBIX BUIOB MOA3EMHOI0 TpaHcrnopTa. KoHIeHTparus o4ucT-
HBIX paboT criocoOcTBOBAA cokpalieHuto yaenbHoro (Ha 1000 T 1o0bkrum) mpo-
BEJICHUS BCKPBIBAIOIIUX M TIOITOTABIMBAIONIUX TOPHBIX BHIPAOOTOK, MOIICPIKH-
Ba€MbIX TOPHBIX BBIPAOOTOK, CHMYKEHUIO TPYAOEMKOCTH padOT Ha TPAaHCIOPTE,
Ha TOBEPXHOCTHOM KOMIUIEKCE MAaXThl. YTO B CBOIO OYEpE/b SBIISIETCS YCIOBU-
€M pOCTa MPOU3BOAUTEIHHOCTH TPyAa U yIydllieH!us (PMHAHCOBBIX PE3YJITATOB
JEATEIIbHOCTH MPENPUITHS.

Bwmecrte ¢ Tem, ycuimBaeTcsl BIWSHUE OpPraHU3AIMU MPOU3BOACTBEHHOTO
nporiecca Ha A3PPEKTUBHOCTh PabOTHI MIAXThI; OTCTABaHUE TEMIIOB IMOJTOTOBKHU
OYUCTHOTO ()POHTA OT TEMIIOB €ro OTPAOOTKU SBIISETCS OCHOBHOW MPUYMHOMN
HECBOEBPEMEHHOI'0 BBOJIa B AKCILTyaTallMI0 OYMCTHBIX 3a00€B, a, CJIeI0BATEIIb-
HO, ¥ IOTEPU JTIOOBIUU YTJISL.
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Opranu3zaius TOpHONPOXOAUYECKUX padOT MpeayCMaTpPUBACT CIETYIOIINNA
CYTOYHBIA PEXUM pabOTHI: TpU CMEHBI (BTOpasi, TPEThsl M 4YeTBepTasi pabouue
CMEHBI) MO TPOBEIACHHUIO BBIPAOOTKM U OJHA — MEpBas CMEHa — PEMOHTHO-
NOJIrOTOBUTENbHAsA. B pabourie cMeHbI BBIIOIHIIOTCS pabOTHI MO MPOBEICHUIO
BBIPA0OTKH KOMOAtHOM W KpEIUICHUIO BbIPAOOTKU. PabOThI, BBIMOJIHSEMBIE B
PEMOHTHO-TIOATOTOBUTENIBHYIO CMEHY: HapallMBaHUE BEHTWISLIMOHHOIO CTaBa,
CKpeOKOBOTO KOHBeiepa, TpyOOIpoBoJia JIJIsi CXKAaTOTO BO3/yXa, TPyOOIpoBoia
JUISL OTKAYK{A BOJIbI, MIPOTHBOMOXKAPHOTO TPYOONpPOBOIa, JOCTaBKA MAaTEpUAIOB
U Apyrue padboThl, MPEyCMOTPEHHBIE MACTIOPTOM MPOBEACHUS BHIPAOOTKH.

OnHOM U3 MPUYKH OTCTaBaHHSI TEMITOB IOATOTOBKM OYHMCTHOTO (DPOHTA SIBJISI-
€TCsl OTBJICUCHHE MPOXOJUMKOB B CMEHBI O MPOBECHUIO TOPHBIX BBIPAOOTOK Ha
BBINOJIHEHHUE pabOT, KOTOPbIE B COOTBETCTBUM C IMPUHSATON OpraHu3alved Mmpous-
BOJICTBEHHOTI'O IIPOLECcCa NPEAYCMOTPEHBI B MIEPBYIO PEMOHTHO-TIOJITOTOBUTEIBHYIO
cMmeHy. OTBI€YeHHE MPOXOAYMKOB HA BBINOJHEHUE MOCTOPOHHUX JJISI HUX PaboT
cocTaBysieT B cpeaneM nopsaka 40 % norepb pabouero BpeMeHH. Y CTpaHUTh JIaH-
HbIE TOTEpU paboyero BPEMEHH, CIIEA0BATENILHO, YBEIWYUTh TEMIIbI MIPOBEICHUS
TOPHBIX BBIPAOOTOK BO3MOKHO, €CITH OIUIATY TPy/la MOA3EMHBIX pab04rX B PEMOHT-
HO-TIOATOTOBUTENILHYIO CMEHY IOCTaBUTh B 3aBUCUMOCTb OT BBITIOJIHEHUS 331aHUS
Ha MIPOBEICHUE BBIPAOOTKU MPOXOTYMKAMH B PaOOYHE CMEHBI.

JloJig 3aTpaT Ha ormyaTy TpyJa B BBIpYYKE OT peaiu3aluy IpOIyKIUU Ha
yraegoObiBaromux npeanpustusix Kysbacca cocrasiser B cpeanem 13-15 %, a
B cebecTonmocTu 100619H B cpeanem 16-20 %.

K omHomy u3 HampaBieHUW yBeIMYEHHs 3apabOTHOM IUIAThl OTHOCUTCS
YBEJIMYEHHE TPOU3BOAUTEIILHOCTH TPY/Ia, B PE3YJIbTATE YETO BOZMOYKHO BBICBO-
00 JIeHne pabourX IO JT0OBIYE YIS, YTO MOXKET OCYIIECTBUTHCS 3a CUET MeXa-
HU3alUU PyYHOTO TPyaa.

Ha yronpHbIX maxrtax HauOojdblIas A0S PYYHOTO TPyJda MMEET MECTO
py KperuieHuu TopHbIX BbIpaboTok. Jlo 50 % u Gonee pabodero BpeMeHH B
MIPOU3BOICTBEHHOM IPOIIECCE 3aHUMAIOT PadOThI MO KpemieHnto. OgHako Mme-
XaHMU3alMs JTaHHOTO TPYJOEMKOTro IpoLecca Mpu HU3KOM 3apabOTHOM miiaTe
CHUKaeT 3P(HEKTUBHOCTh paOOTHI MPEANPUITHS B LIEJIOM, TaK KaK MPUBOAUT K
YBEIMYCHUIO aMOPTU3ALMOHHBIX OTYUCICHUN B OOJbBINEH CTENEHW, YeM CHU-
YKAIOTCS 3aTpaThl HA OIUIATy TPyJa B pe3yjbTaTe BBICBOOOXKIEHHUS pabodmx, a
3TO MPUBOAUT K POCTY 3aTpaT Ha JOObIUY yTJIsl.

Takum o0O0Opa3oM, OCHOBHBIMH HANPABJICHUSIMHU COBEPIICHCTBOBAHUS
OIJIaTHI TPyAa pabovnX Ha YTONBHBIX MPEATPUATHIX SBIISIOTCS:

- TOBBIIIICHUE TAPAHTUPOBAHHBIX TAPU(PHBIX CTABOK PAOOUUM yTiaea00bI-
BAIOIIMX Ipeanpusatuid B 1,5 pa3a, 4ro 00eCrneyuT A0II0 YCIOBHO-TTOCTOSIHHBIX
BBHITUIAT B 3apaboTHOI miate Ha ypoBHE 70 %);

- TIpUMEHEHHUE JIsl TTOBPEMEHHO-OIJIAYMBAEMbIX Pa00YHMX MOBPEMEHHO-
IPEeMHUATTFHON CHCTEMBI OTUIaTHI TPY/Aa ¢ HOPMUPOBAHHBIMU 33JaHUSIMH, 4TO Oy-
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JIET CIIOCOOCTBOBATh POCTY MPOU3BOJIUTEIBHOCTH TPYIa, a, CIEAOBATEIbHO, U
pocTy 3apabOTHOM IJIaThl B COOTBETCTBUE C KOJMYECTBOM U KaU€CTBOM TPYa;

- MOBBIIEHUE 3apa0OTHOM IUIaThl B PE3yJbTaTe COBEPIIEHCTBOBAHUSA Op-
TaHW3alUN TPOU3BOJCTBEHHBIX MPOLECCOB C LEIbI MOBBIIMIEHUS MPOU3BOAU-
TEJIBbHOCTH TPYa.

CnuCcoK JINTepaTypbl:
1. Cratuctuyeckue JaHHBIE YTIIeT00BIBAONINX MpeanpusaTuii 3a 2013 r.
2. TI'puoun 1O.T'., ITomo B.H., Moxanuyk U.U., E¢umora I'.A. O HEOOXOIUMOCTH yCHIIE-
HUS CTUMYJHUPYIOIIEH POy 3apaO0THOM IUIaThl B CUCTEME YIpaBieHus 3PPEKTUBHOCTHIO
1 0€301MacHOCTBIO yriieA00bIBatoIIero mpou3BoacTea //Yronb.-2010.-Ne9.-C.13-17.

3. denepanbHOE OTPACICBOE COTJIANICHHE 110 YTOJBHON MPOMBIIIIICHHOCTH Poccuiickoii De-
nepauuu Ha nepuog ¢ 01.04.2013 o 31.03.2016

V]IK 622.33:621.31
BJIAUSAHUE KOHBIOHKTYPbI MUPOBOI'O YI'OJIBHOI'O PBIHKA
HA PA3ZBUTHUE YI'OJIbHOM MPOMBIIIJIEHHOCTHU POCCHUU
E.A. BumneBa
Kys[' TY
Hayunsrit pykoBoauTens: A.3.H., mpodeccop I'.C. Tpymuna

B Poccun rogoBoii 06bem 100brun yriist B 2012 r. coctaBui 354,8 MIuIH. T.
[To ypoBHI0 T010BOM 100bIYM Poccusi HAX0MUTCA HA MSTOM MECTE B MHUpPE IOCIIE
Kwuras, CILIA, Uagun n Asctpanuu. banancossie 3anacel yris Ha 01.10.2013
coctaBisui 193,3 mupa. T (Oypsriit yrons - 101,2 mupa. T, KaMeHHBIA yTojb -
85,3 mupa. T, anTpamuThl - 6,8 Miapa. T). [IpombinieHHBIC 3amackl yTiea00bl-
BAIOIIMX MPEANPUATAN COCTABUIN 19 MIpI. T, B TOM YUCJIE KOKCYIOUTUXCS YT-
neit — 4 mupa. 1. 3amacoB yruist B Poccuu mpu coXpaHEHUM AOOBIYU YIUIS
ypoBHs 2012 r. moxkeT xBaTuTh Ha 550 net. Ha 01.10.2013 B Poccum neicTBoO-
BaJio 85 maxt u 114 pa3pe3oB, rogoBasi MpOM3BOACTBEHHAS! MOITHOCTh KOTOPBIX
cocraBisuia 400 miH. T, 56 oOoraturenbHbIX (aOpUK M yCTAaHOBOK. YucieH-
HocTh paboTHHKOB Ha 01.07.2013 cocraBisuia 169,3 Thic. uenosek [4].

[To maHHBIM, IPUBEICHHBIM Ha pUC. 1, BUTHO, YTO M0OBIYA YIS €KEro-
HO yBenuuuBaercs - B 2012 1. 00beM A00bIUM YBETUYWICS K YPOBHIO JOOBIYH
2000 r. Ha 37,6 %. Tak Kak OCHOBHBIM DHEPreTHYECKUM pecypcom B Poccun sB-
JSIeTCS Ta3, TO YBEIWYEHHE o0beMa JAOOBIUU YIJIA B JIMHAMUKE OOBSCHACTCS
YBEIIMYEHUEM CIIPOCA HA POCCHMCKUM yTrOJib HA MUPOBOM PBIHKE. YTOJbHAS
MIPOMBIILJICHHOCTh POCCUU SIBJISIETCSI SKCTIOPTHO-OPUEHTUPOBAHHOM [5].
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Puc. 1. Jlunamuxa no0srau yrist B Poccun [3]

IlepeopreHTanys yroJibHOW MPOMBIIUIEHHOCTH Ha KCIIOPTHBIE IIOCTaBKU
YIS IPUBEJIA K TOMY, YTO 110 IKCIIOPTY SHEPreTnyeckoro yrist Poccust B HacTo-
AN TIEPUOJ] 3aHUMAET TPEThE MECTO B MUPE U MMEET OOJbIIOE 3HAUEHHUE B
Pa3BUTUU MUPOBON SHEPreTUKHU. DKCIIOPT POCCUUCKOIO YISl €XKErOJHO YBEIU-
yuBaercsa. [0 maHHBIM, OTPaKEHHBIM Ha PUC. 2, BUJHO, YTO 3KCIOPT YT B
2012 r. yBenuuuicsa o cpaBHeHuto ¢ 2007 r. Ha 31,8 miH 1, wiu Ha 32,25% wu
coctaBuia 130,4 mmu 1. [ons sxcnopra cocrasisina B 2012 r. 37% ot rogoBoro
o0bema 100b1un  yris, 90% 3KCHOPTHUPOBAHHOTO YIuId cocTaBsuid yriu Cu-
oupckoro @O, u3 Hux gonsa yraei Kysbacca cocrasmsiia 76%. B skcnopTHbIX
MOCTaBKax MpeodiagatoT 3HepreTudeckue yri (87%), KoTopsle BOCTpeOOBaHBI
Ha MHUPOBOM pbIHKE JJI HYXJ 3HepreTuku. OCHOBHAs J0Js MMOCTABOK 3HEpre-
TUYECKOTO YTJIsl MPUXOJUTCA HA CTPaHbI JajabHero 3apyoexns. Tak, B 2012 1. B
CTpaHbl JaJbHETO 3apyOexkbst Obu10 oTrpykeHo 118,8 muH. T (91% ot obmero
o0beMa 3KCHOopTa), B CTPaHbl OJMKHETO 3apyOeXbs OTTPYKEeHO Juilb 11,6 MiH.
T wia 9% [3]. OpueHTanys yrojapHOW NMPOMBINUIEHHOCTH HA 3KCIIOPTHBIE IO-
CTaBKH yTJisi ObUTa SKOHOMHYECKH BBITOJIHOM ISl yTOIBHBIX KommnaHuit Poccuu.
Tak, mo ganueiM @TC Poccun B 2012 1. Ha SKCHOPT OBLIO peaIn30BaHO KaMEH-
Horo yrist Ha cymmyl3 miapa. $ CIIA, kokca u monykokca - Ha 580 miH. $
CIIA) [3]. [To oTuucieHUIO0 HAJOTOB B OIO/HKET YrojbHAas MPOMBIIUICHHOCTh
3anuMaja B 2012 1. maToe MecTo cpeau POCCHMCKOro dKcropTa HedTH, HedTe-
MPOJIYKTOB, ra3a M YEPHBIX METAIOB (OTUMCIEHO MOYTH 2 MIPI. JI0JUIAPOB
HAJOTOB M OTYMCIICHUN Ha COLlMaIbHbIEC HYXbI) [1].
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Puc.2. lunamuka 3KCnopTa pOCCUKUCKOTO YTJIA 110 BUAAM YIJIEH, MITH. T [3]

B nepcnextuBe 10 2030 r. B COOTBETCTBUU C DHEPrETUYECKOU CTPATErU-
et Poccuu no0bray yrist B Poccun B 2030 1. (¢ y4eToM yBeNWYEHUS! SKCIOPT-
HBIX 1ocTaBok co 130,4 muH. T B 2012 1. 10 170 MiH. T) IpEeAYCMOTPEHO YBEIU-
YuTh 0 ypoBHS 425 — 470 muH. T win Ha 119,8% - 132,5% k ypoBHIO 100BIYH
2012 r.

Ho mpu paspaboTke crpaTeruu pa3BUTUS YTOJbHOM HPOMBIIUIEHHOCTH
ClIEyeT YYUTBIBATh TO, YTO 3((HEKTUBHOCTH YrOJIbHOW NMpOMBILLIEHHOCTH Poc-
CUH, CTpaTerusi KOTOPOM OPUEHTHUPOBAHA HA JKCIOPT, BO MHOTO 3aBUCHT OT
BHEIIHUX (DAKTOPOB, B YACTHOCTU OT KOHBIOHKTYPbl MUPOBOT'O YTOJBHOTO PhIH-
ka. KOHbIOHKTYpa MHPOBOTO yTrOJIBHOIO pblHKA ObuTa OnaronpustHoi mo 2012
roga. C 2011 roma HabmomaeTcss W3MEHEHHE TUHAMUKH Pa3BUTHS MHPOBOTO
pBIHKA YTJs U pblHKa 3HeproHocuteneil B ueiaoM. Tak, B CILIA ObicTpbiil pocT
NOOBIYM CIIAHLIEBOTO ra3a MO3BOJMJ CHU3UTh BHYTPEHHHE LIEHBI HA Ta3 U ras
HayaJ BBITECHATH YIrOJIb U3 aMepUKAHCKOM sHepreTuku. Ecnn panee CIUA nm-
MOPTUPOBAIH yrojb, TO B 2012 r. ObulO oTmpaBieHO HA 3KcmopT 114 muH. T
amepukanckoro yris (B Poccun skcnopt coctasmnsin 130,4 muH. T). ABcTpanus,
Nunonesus n KomymOusi, panee sKCIOPTHPYIOMIAs yrojidb Ha aMEPUKAHCKHMA
PBIHOK, BBIHYKJEHBI OblIa MCKAaTh HOBBIE PBIHKU COBITa MPHU OJHOBPEMEHHOM
CHI)KEHUHM TEMIIOB POCTa MUPOBOM 3KOHOMMKHM M CHUKEHUH CIIPOCA HA YIOJIb.
DTO MOBJHUSAIO HA CHUKEHUE [ICH HA MUPOBOM YTOJILHOM phIHKE [1].

JluHaMuKa 11eH Ha SHEepPreTUYecKHue yrim npuBeaeHa B Tabmuue. U3 nan-
HBIX TaOJMIIBI BUJHO, YTO 3a nepuoj siuBapb 2012 r. - cenTsiopp 2013 1. 1ieHsl
Ha MUPOBOM PBIHKE B PAa3JIMYHBIX PaOHAX U MOPTAX HA POCCUMCKUN dHEPreTHU-
YEeCKU yrojib CHU3WINCH Ha 23,3-28,1%.
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Ta0Omuma
JluHaMyKa IIEH Ha DHEPreTUYECKU yTrojdh Ha MHPOBOM DBIHKE, IOJI.
CIIIA 3a ToHny [4]

PertoHR 1 2012 T. 2013 1.
HOPTHl  |9HE.|(heB.[MapT/anp. Mail HIOH|HEON BT [CeH.|OKT HOS [Iek |HEB | ()eB. [MapT |amp. | Maii [MI0H [HIOM|aBT .| ceH.
CH® Eepomna
(AMCTEPRAM, | 041 09 | o7 |06 | 84 | 86 | 80 | 07 |85 |86 | 01| 80|86 | 80 | 84 [0 |82 | 74 | 74| 75| 70
Potrepman,
AHTECpTICH)
QOB PIaPI3 |y 071 1061 104 |101| 01 | 87| 86 | 88 | 85| 52| 86 | 85| 86|86 | 82 |82 |81 |79 | 73 | 73| 72
Beii (HOAP)
$OFB Heroxacn
Beit 116]118| 107 103] 93 | 87 | 88 | 90 | 87|80 |87 |92| 03|07 | 02 |91 |80 |84 | 79 | 77| 77
(ABcTpamus)
CH® Stmomms | 128|130 120 [119] 113|104 104 | 103 | 100] 97 | 98 | 100] 101] 105] 102 {101 | 100[ 05 | 91 [ 01 02
®OB 1120[120| 108 |104] 97 | 01 [ 01 | 02 | 90 |86 | 85|86 | 86|87 | 85 |84 | 85| 86 | 83 | 83| 82
BoOCTOYHEIH

JloObrua yrist B Poccun 3a ssuBapb-ceHTsI0ps 2013 1. coctaBuia 256,4 MiH. T
Y CHU3WJIACh K YPOBHIO aHaJIoruyHOoro nepuoaa 2012 r. va 2,8 miH. T, uiu Ha 1%.
Okcnopt yrig coctaBuin 105,9 mua. T wm 41 % ot ob6mier 1o6brum [2,4]. U3 3a
CHI)KEHHSI LIEH HA MUPOBOM YTOJIBHOM PBIHKE 3a mepuof sHBapb — mai 2013 r.
yroJibHble TipennpusaTisi Poccun nMerotr yowITkH B pasmepe 3,5 mipa. pyO. (ais
CpaBHEHHSI B AHAJOTUYHOM IEPHOJE MPOILIOro rojaa MpuObUIh cocTaBisuia 31
MIIpJI. pyOsieit). I3MeHeHus 1IeH B Oy KalIme J1Ba rojia He oxxuaaercs [1].

VYObITOUHAS AEATENBHOCTh YIUIETOOBIBAIOIINX MPEANPHUITHI, OCHOBHON
COBIT yTJIsl KOTOPBIX OPUEHTHUPOBAH HA IKCIIOPT, HE TIO3BOJISIET B HACTOSIIIHIMA T1e-
pUOJ MPEANPUATUSM HAIPABISITh UHBECTUIIMMA HA HOBOE CTPOUTEIBHCTBO U pac-
HIMPEHUE MOIIHOCTEW AEHUCTBYIOIIMX NpeAnpusTui. ClIOKHUBIIASCA CHUTYaLHs
MPUBOJUT K HEOOXOAMMOCTH MEPECMOTpa CTPATErMUYECKOIO Pa3BUTHUS IIAXT U
pa3pe3oB Poccuu u mepeopueHTanuu ux Ha 0oJsiee TIyOOKyHO MEepepadoTKy H
oOoraiieHre yrien, MmoJydeHHUEe HOBBIX MPOJIYKTOB U3 YIJICH, MOJIb3YIOIMUXCS
CIIPOCOM Ha BHEIITHEM U BHYTPEHHEM PBIHKAX.

Pe3koe n3MeHeHre KOHBIOHKTYPbl MHPOBOTO YIOJIBHOTO PHIHKA BbI3bIBA-
€T HEOOXOMMOCTh TiepecMoTpa DHepretuueckon crpareruu Poccun go 2030r.
U pa3pabOTKHU MPOrpamMM IO YBEIMYECHUIO MOTPEOJICHUS YISl HA BHYTPEHHEM
pPBIHKE, B YaCTHOCTH, YBEIMYECHUS MPOU3BOJACTBA SHEPIUU C UCMOJb30BAHUEM
YISl Ha TETUIOBBIX JJIEKTPOCTAHIUAX B parioHax 3amannon Cubupu u JlanbHero
Bocroxka. C nienpio yaep:kanusi BHEITHUX PHIHKOB COBITA JIJIsi CHYDKEHUS TPAHC-
MOPTHBIX PACXOJIOB HA TPAHCIOPTUPOBKY KY3HELKUX Yrjied HEeoOXOIMMO Ha
roCyJJapCTBEHHOM YPOBHE pelllaTh BOMPOCHI MO CHMKEHUIO YKEJIE3HOOPOKHBIX
TapudoB.
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YK 622.33.001.2:658.152(0775.8)
3KOHOMMYECKHUE NPOBJEMBI PECTPYKTYPU3AIIMY TOPHOM
OTPACJIM B TPOKONIBEBCKO-KNUCEJEBCKOM PANTOHE
I0.A. Bosoxuna
Ky3['TY um. T.®. I'opbauea
Hayunsiit pykoBoautenb: B.A. CKykuH, K.T.H., JOLICHT

HauGounpiive 3amachl MOJIE3HOTO HCKOMaeMoro, a 3To 31 Mupj. TOHH,
Haxoaatcs B IIpokxonbeBcko-KuceneBckoMm paiione. IlosToMy, aHHBIN pailoH
3aHMMAET 3HAYUTEIBHOE MECTO B Pa3BUTUU JA00bUM yriisi B Ky3HENKOM yroib-
HOM OacceliHe. J[aHHO€ MECTOpPOXKJIEHHE IO CBOEMY I'€0JIOTUYECKOMY COCTaBy
SBJISIETCS BEChbMa CIIOKHBIM, TaK KaK OOJBIITUHCTBO IJIACTOB KPYTOT'O IaJeHUS
MoITHOCTBIO OT 0,8 10 23,3 M.

VYroneueie npeanpusatus [IpoxonseBcko-KuceneBckoro paiiona m1o0biBa-
FOT KOKCYIOIIMECA MAapKH YIJIEH, MTOATOMY JIMKBUJALMUSA JAHHBIX MPEANPUATUAN
HE TOJIbKO HaHeceT yiepo s3koHoMuke Ky30acca, HO U B II€JIOM 3TO CKa)KETCs Ha
METAJUTYPrUYeCKON IMPOMBINIICHHON MO Bced Poccuum. 3akpelThe maxT — 3TO
MPOLECC TOPOTOCTOSIIMNA, CIIOXKHBIA, a TAKXKE OMACHBIM. B HacTOSAIMII MOMEHT
B [IpokonbeBcko-KuceneBckom paiioHe crieniHo 0aHKPOTST U TOTOBAT K 3aKphI-
TUIO TIaXThl, TAK KaK MPEANPUSITUS CTATU HEPEHTAOETBHBI.

Uccnenosanus, BeinosiHeHHbIE B Ky3l ' TY, mo3BoiMIM BBIIBUTH OCHOBHBIE
npoOJIeMbl PECTPYKTypU3alluu TpeTbero mnepuona. Tak ¢ 2008 — 2012 r. Ha
OOJBIIMHCTBE IIAXT OTMEUEHO COKpaIrieHue noosruu yrisg B 1,5-2 pasza, omHako
Ha maxtax «3uMuHKay, «KpacHoropckas» oTMeudeH poct (puc. 1).

Ao6biua waxr 3a 2008-2013 rT. 5,

1500
H TbipraHckas
1000 » ' EBopowwnnos
500 - 1 [13ep*KUHCKO
"'HI’ LTI
0 n . T ' T T ; 4I ;

2008 2009 2010 2011 2012 2013

Puc. 1. O6bem 106b1un yrig Ha npeanpustusx B 2008-2013 rr.

HeGounbmas mo6b4a yriisg Ha NPEAIpHUITHSIX C TUAPOI0OBIYEH KOMITCHCH-
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pyeTcs 3a CYET CTPOMTEIHCTBA HOBBIX IIAXT U pa3pe3oB Ha Teppurtopuu [Ipoko-
nbeBcko-Kucenesckoro paitona (puc. 3).

[No6blua yrna Ha HOBbIX LWAXTax U

pa3pes3ax
5000
4000 = = )

= = = B OKTABPUHCKNIA
3000 = = = = 3

= = = = W [poKonbeBCKUiA
2000 = =

E = # LWaxta No7
1000 = _
= LIl. KoTuHcKasn
0 .

2008 2009 2010 2011 2012 2013

Puc. 2. O6bem 100b1YM yIIIs HA HOBBIX IIaxTax u paspes3ax B 2008-2013 rr.

CHu3uace U cpeHEMECsIuHasl MPOU3BOAUTEIBHOCTD Tpy1a pabo4mx, o1-
HAKO Ha MIAXTax C TUAPOAOOBIYEH, MPOU3BOIUTENBHOCTh TPYyAa MPaKTUUYECKH
BCErJla CTPEMUTCS K BBICOKUM TOKa3zatesisiM (puc. 3). TakuM o0pa3om, 1ieeco-
00pa3Ho paclUpsATh 00bEMBbI JOOBIYM YISl C UCIOJIB30BAHUEM THAPOTEXHOJIO-
M. AHaNIU3 UCTOPUU Pa3BUTHS 1axThl «KpacHoropckash moaTBEp:KIaeT aH-
HBIU BBIBOI.

NMpou3soaUTENbHOCTb TPYAA HA LWWAXTaX
MpoKonbeBcKo-KMcenesckoro panoHa

70

60 | R A == 111. 3MMWHHKA
50 - 4
AN\ ./ \7\/ —i— 1I. ThipraHcKan
40 J — | .
_ﬁ . ¢ L. Bopolwwnoea
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20
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e |11, [13€PHMUHCKOTO

L. KpacHoropckasn

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Puc. 3. [IpousBoaurensHOCTh Tpyaa Ha maxtax B 2002-2013 rr.

[MaxTa «KpacHoropckasp» BrepBbie cTasia (pyHKIMOHUpoBaTh ¢ 1949 r. Uc-
MOJIB3YSl MEXaHWYECKHM croco0 J0ObIMM YIS, MPOSBUIMCH (DaKTOPhL: METaHO-
OOMJIBHOCTD, MOXKAPOOMACHOCTh M HAPYIIEHHOCTh TUIACTOB, KOTOPBIE CIEPKUBAIH
pazButue npeanpustus. B 1959 1. Obl1 yTBEp)KICH MPOEKT TIEpexo/ia Ha TUIPOJIO-
Obray. ['HIpPOTEXHOIOTHS TTO3BOIMIIA YBEIIMYUTh MPOU3BOJICTBEHHYIO MOIITHOCTH JI0
MIPOEKTHOTO YPOBHS, a TAKKE YBEJIIMYUTH MPOU3BOIUTEIILHOCTD TPY/Ia.

Ha mraxTax IIpokomnseBcko-KuceneBckoro paiioHa ce0ecTOMMOCTh T00bIYU
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yIJI HOCTOSIHHO pacTeT (puc. 4). 1o BeIHYKAAeT npeanpusatie (maxra «KpacHo-
ropcKasy) BKJIaJbIBaTh COOCTBEHHBIE CPEACTBA M3-32 OTCYTCTBUU MHBECTHIIMN CO
CTOPOHBI YTOJIbHOW KOMITAHMU HAa BCKPBITUE U ITOATOTOBKY T. -150 M.

OuHamuKa cebectonmoctn gobbMK yraa

12000

10000 ==l IHMHHKS

8000 Fa \y - Ww. uM. Bopowwnosa
/ ——W. KpacHoropckan

6000 —_

2000

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

/ —#—W. TelpraHckan
4000 }{W

Puc. 4. Jlunamuka ce6eCTOMMOCTH JOOBIUN YIIIS

B 2007 r. mo Hacrtosmiee Bpemsi XK «CJIC-VYroib» HanpapisieT HHBECTH-
UK. HA CTPOUTEIHCTBO BEHTUJISILIMOHHBIX YCTAHOBOK JIJIA YJYUYIICHHS MPOBET-
pUBaHUS U CHIXKCHUS BBIJICJICHUS BPEIHBIX Ta30B; BHEAPEHUE CUCTEMbI « MUKOH
1P», mo3BoJisitonasi NpoOBOAUThL U3MEPEHUSI COCTOSTHUS PYJHUYHON aTMoc(epbl
Y TIEpeaBaTh JAHHBIC HA JUCIETYEPCKUM IMYJIbT; CHCTEMbI TO3UIIMOHUPOBAHNS,
npeaHa3HavueHa JJig HaOJIOJICHHUS 32 MECTOIOJIOKCHUEM B IIAXTE; CXeMa aBa-
PUITHOTO OINOBEUICHUS.

Ho, HecMoTps Ha TEXHUYECKOE MEPEBOOPYKEHUE, MPEATPUATHS, KOTOPbHIE
SBJITIOTCS HEpEeHTa0eNbHBIMU, 3aKkpbiBatoTcs. Tak ¢ 2011 — 2013 rr. Obutn 3a-
KpbIThl WaxThl «Telpranckas», um. «Bopommnosay, «KokcoBas», «Kucenes-
ckasp». [lpu 3aKkpeITUM HEOOXOAMMO YUUTHIBATH BO3MOXKHBIE TTOCIIC/ICTBUS

1. I'opona IIpokomnbeBck 1 KuceneBek SBISIIOTCS TPaio00pa3yroIIiMH
npeanpuatuaMu. OHU UMEIOT AePUIUT OI0KETA, a, CIEI0BATEILHO, UX 3aKPbI-
THE TIPUBOJIUT K COKpAIIEHUIO0 (PMHAHCUPOBAHUS TOPOJACKUX HYK]I.

2. Heo6xo1umo y4ecTh U conuanbHbIi (HaKTop.

BrinonHeHHbIe HCCeN0BaHNS MOKA3ad, YTO MPU JUKBUIAIMU IIAXT, CO-
kpamaercs 6oisiee 20 000 paboTHUKOB. JlaHHOE MOJI0KEHUE MPUBEAET K OCIOXK-
HEHUIO COIMAIbHOM 00CTaHOBKH TOpOJIOB. TPpyn0yCTPOMCTBO 3aTPyAHEHHO.

3. Bo3pacraer BEpOsSTHOCTh BOBHMKHOBEHHS SHJIOTCHHBIX U DK30T€H-
HBIX TT0apOB, BBIICIICHUE OMACHBIX I'a30B Ha MOBEPXHOCTH, MOATOIICHUE JKU-
JIBIX PaiOHOB U MTPOMBIIICHHBIX 0OBEKTOB.

[TocnencTtBueM BO3ACHUCTBHUSL Ha JKWIbIE 3JaHUS paHEE ACHCTBYIOIIUX
[IaXT SBJISETCS MX MOAPAa0OTKA M KaK CIIEJICTBUE - AedopMaliis U MPUBEICHHE
UX B HETOHOCTh. Cephe3HyI0 OMACHOCTD JJI HACEJICHUS MPECTaBISAIOT U Oec-
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XO3HBIE 3/IaHUS, COOPYKEHUSI U JPYrue 00BEKThl MOBEPXHOCTHBIX KOMILIEKCOB
JUKBUAUPYEMBIX IIaXT.

B nacrosiumii MomeHT B IIpokonbeBcko-KuceneBckoM palioHe Hayaioch 3a-
TOIUICHUE 3aKPBIBAIOIIMXCS 11AXT, YTO BBI30OBET MOABEM YPOBHS MOJI3EMHBIX BO/I.

Oco0yr0 OMacHOCTh MPHU MOJATOIVICHUU MPEICTABISIOT MHOTOUYHUCIICHHBIC
3achITIaHHbIEC ITYPQBI U TOPHBIE BEIPA0OOTKH, X HA TEPPUTOPUHU TOPHBIX OTBOJIOB
MOET OBITh 10 Thicsuu. [Ipu mogbeme ypoBHS MOA3EMHBIX BOJ MaTepual 3a-
CBITIKU OYZIET HAMOKATh ¥ YXOJWTh BHU3, U 00Pa30BBIBATHCS MPOBAJIHI.

W3 3toro cineayer, YTo HEOOXOAUMO MPHU 3aKPBITHH TOPHBIX NPEATPUATHI
MPElyCMAaTPUBATh MEPBI CHUKAIOIIME BPEAHBIE BO3ACHUCTBUSA HA OKPYKAIOILIYIO
Cpeay U COUMAIIBHYIO IIOCTAHOBKY.

Cnucok Jureparypbl:

1. OcnoBHble noka3aTenu paboTsl yroiapHbIX npeanpustuii Kyzoacca 2002-2013 rr.

2. CemenoB U. BmecTto xoMO0ailHOB — MOIIb BOJBL- [DNEKTpOHHBIA pecypc]: Mexperuo-
HAJIBHBIA HAYYHO-TIPAKTHYECKHH KypHaI « Yroabs Kyszbacca» Ne6, 2010. C.34 — 36.- Pe-
xuM poctyna: http://www.uk42.ru/assets/files/012/34.pdf

3. ®wibMm «Mctopuu crpoku. laxta «Kpacnoropckas»». — TPK «27 mmtocy. — 2014 r.

YIK: 331.2
WCCJEJTOBAHUE OLIEHKH YIOBJETBOPEHHOCTH OILJIATON
TPYJAA PABOYUMHU OCHOBHOI'O TIPOU3BOACTBA
C. W. I'puramkuna, M. B. I'puramukusn
Kys['TY

B nacrosimee Bpemst B @unnane OAO «YK Kyszbaccpazpesyromnby «ba-
YaTCKUW YTOJIbHBIA pa3pe3» HEJOCTATOYHO OpraHM30BaHA CHCTEMa OOpaTHOM
CBSI3M 1O BOMNPOCAM COLHUAIBHO-DKOHOMUYECKOM 3PPEKTUBHOCTH CHUCTEMBI
OIUIaThl TPYZa: HE MPOBOJUTCS U3YyYEHUE YPOBHS YIOBJIETBOPEHHOCTH OIIATOM
TpyZa, HE U3y4aeTcs OLEHKAa PaOOTHUKAMH PA3IMYHBIX COCTABIISIFOUIUX OIUIATHI
TpyZna.

J7ist BBISIBJEHUSI OLEHOK padOYMMU YPOBHS YIOBJIETBOPEHHOCTHU OIJIATON
Tpyna B aexadbpe 2013 roga B ®unmane OAO «YK Kyszbaccpaspesyronby «ba-
YaTCKUI YTONBHBIM pa3pe3», cpenad pabOTHUKOB OCHOBHOTO IPOU3BOJCTBA —
YJIEHOB 3KCKaBaTOPHBIX Opurajl, BOAUTENIEH TEXHOJOTHYECKOT0 aBTOTPAHCIIOPTA,
pabOTHUKOB OYPOBBIX YCTAHOBOK — ObLT MPOBEICH AaHKETHBINA OTIPOC.

Onpoc nmpoBOIMIICS TOJIBKO Cpean pabournx OCHOBHOTO MPOU3BOICTBA, TAK
KaK MMEHHO B JIaHHOM IPOM3BOJCTBEHHOM 3BEHE MPOUCXOIAUT A0OBIYA YINI —
OCHOBHOM IIOKa3aTelb JeATEIbHOCTH paspe3a. Iloatomy mnpencrasisercs
HanOoJee BaXKHBIM B MEPBYIO OYEpeb BBISICHUTH MHEHHE MIPEICTaBUTENICH TaH-
HOM KkaTeropuu pabOTHUKOB. KoimyecTBO omnporieHHbIX pabOTHUKOB - 39 ye-
JIOBEK, Bce — pabouue.

Bormnpocsl aHKeTbl COCTaBl€HBbI TaKUM 0O0pa3oM, YTO MepBas MOJOBUHA
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OLICHMBAET CUCTEMY OIIAThl TPy/a Ha MPEANPUITHH B LIEJIOM, a BTOpas MOJIOBU-
Ha BOIPOCOB - KOHKPETHBIE COCTABIIAIONINE OIJIATHl TPY/a: MOCTOSHHYIO YacTh
3apabOTHOM IJIaThl, JOIUIAThI, HAJ0ABKH, KOMIIEHCALIUU, COI[MATbHBIEC BBIMIATHI
U JIbIOTHI. [ TaBHOM 11€TIbI0 UCCIIE0BAHMS SIBUJIACH OLIEHKA YAOBIETBOPEHHOCTH
oIIaTol Tpyma pabouuMu ocHOBHOro mnpousBojctBa B @uinaie OAO «VYK
Kysb6accpaspe3yroinby» «badaTckuil yrofibHbIi pazpe3» [1].

PecnonientaM HeoOXO0AMMO OBLIO MPOCTABUTH OLIEHKU MO MPEITI0XKEH-
HBIM BOIIPOCAM OT «COBEPIIICHHO HE YOBJICTBOPEH» - | 0ay1 70 «COBEPIIEHHO
YAOBJIETBOPEH» - 5 0ainoB. KoaudyecTBO OTBETOB Ha BOIMPOCHI MPEICTABICHO B
Tabnure 1.

Tabmuua 1 — PacnipenenieHne 0TBETOB Ha BOIPOCHI 00 YPOBHE YIOBIIETBO-
PEHHOCTH TPYJIOM

Bompocet Cosepmienno | He  ymomne- | Ckopee He | Ckopee ymo- | CoBepiieHHO
HE  yIOBJe- | TBOPEH YIIOBJIETBOPEH | BJIETBOPEH yJIOBJIETBOPEH
TBOPEH
1 2 3 4 5

1. B kakoi Mepe Bama
CETONHSAMIHASA paboTa Jaet
BaM BO3MOXKHOCTh  yIIO- 4 6 11 15 3
BJICTBOPSATH CBOW TIOTPEO-
HOCTH.

2. Ouenure, noxkanyicra,
YPOBEHb Bamero CBOOOI- 8 9 16 4 2
HOT'O BPEMEHH.

3. B xakoit mepe cymie-
CTBYIOIIAs CHUCTEMa OIlja-

TBl Tpyda CTHUMYJIHPYET 1 11 12 10 5
Ballly TPYJOBYIO aKTHB-

HOCTB?

4. Ouenure, HACKOJILKO

CIpaBeJINBa, 10 BalleMy 11 12 7 6 3

MHCHUIO, O1JIaTa TpyJa.

5. B kakoil mepe Bama
CETONHSAMIHAS paboTa Jaer
BaM BO3MOXKHOCTh HECTH 6 8 9 12 4
JUYHYI0 OTBETCTBEHHOCTH
3a pe3yNbTaThl paboTHI?

6. B kakoi Mmepe Bama
CeTONHAIHASA paboTa JaeT
BaM YBEPEHHOCTh B 3aB-
TpaniHeM aHe?

7. YoBieTBOpSIET U Bac
MOCTOSTHHAs YacTh Ballei 13 9 7 8 2
3apabOTHOMH maThI?

8. B kakoii cremeHm Bac
YIOBJICTBOPSICT — MPEJIO-
JKEHHbBIE opraHuzanuei 6 9 13 8 3
JILFOTHI, COLIMANIBHBIA I1a-
Ker?

9. Y10BIETBOPEHBI I BbI
CUCTEMOM U MOKa3aTelsIMu 4 8 12 9 6
peMupoBaHus’?

10. Y 10BIE€TBOPEHSI JIU BbI 1 4 9 16 9
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CUCTEMOH U MOKa3aTeIIMHA
JIoIuIaT, Hag0aBoK?

HUTOI'O 59 84 105 97 45

[IpoBeneHHas OIlEHKA BBISBUJIA CPEAHHMI YPOBEHB YJIOBIETBOPECHHOCTH,
OJTHAKO OTBETOB «CKOpPEE HE yIOBIECTBOPECH» OBLIO OOJIBIIIE.

CrpykTypa OTBETOB MO YAOBJIETBOPEHHOCTH OIUIATOM TpyJa MpeAcTaB-
JIEHA Ha pUCYHKeE 1.

B CoBeplUEHHD He
YAOBNETBOPEH

11% 15%

B He yooeneTeopeH

25%

Cropee He y4oBAETBODEH
339 P YA P

M CKopee yADBNETBOREH

27% CoBepWeHHD
YAOBAETBOPEH

Puc. 1 — Pacnipenenenue oTBETOB

Kak BHIHO U3 MpeacTaBiIEHHBIX JAHHBIX, OTBETHl «COBEPIICHHO YAOBIIE-
TBOPEH» MMEIT HaMMEHbIIMN yaenbHbld Bec — 11%. KpaitHe oTpunarenbHbIx
oneHOK - 15%. Haubonpiee uncino — 27% cpeaHux OLEHOK. DTO MO3BOJISIET
c/ieNiaTh BBIBOJ B IIEJIOM O HETaTUBHOM OIleHKEe pabOTHUKAMH OIUIaThl TpyAa Ha
NpEAIPUSATHH.

Jlanee npoaHaau3upyeM MOJIYYEHHBIE CPETHUE OLICHKH IO JBYM IpylIam
BOITPOCOB: OOIIUE OIEHKU OIUIaThI Tpyaa (Bompockl Ne 1-6), OleHKH 1O COCTaB-
JISIFOIIAM 3JIEMEHTaM OIuIaThl Tpyaa (Borpocs Ne 7-10).

Ha pucyHke 2. mpeacTaBieHbl CpEIHUE OLIEHKM [0 BONpOCaM, Kacaro-
muMcst oOuieil oneHku oruiatel TpyAa. Hambonee BbICOKME OLIEHKHM MOTYYUIH
BOIIPOCHI O BO3MOXHOCTH YJOBJIETBOPEHHUSI MOTPEOHOCTEN (HO HE YTOYHSJIOCH,
KaKUX UMEHHO), a TaKX€ 0 CTUMYJIMPOBAaHUU TPYJI0BOM akTUBHOCTH. HanmmeHb-
IIM€ OLIEHKH MOJYYrII TapaMeTp CIpaBeNIMBOCTU OIUIAThl TPyAa.
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baa

cerogHAWHAA...

4,0
Yposnetsopsaet OueHurte,
v Bac noKanymncra,

NOCTOAHHAA... YPOBEHD...

B Kakol mepe
cylLecTBytoLLan
cuctema...

B Kakol mepe
BaLwa
CEroAHAWHAA...

B KaKkoli mep - OueHuTe,
Balla HACKONbKO
CEeroAHALHASA... CnpaBea/ivBa, ...

Puc. 2 — Pacnipenenenre oTBeTOB Ha 00IITHE BOMPOCHI MO OTUIATE TPY/a

Ha PUCYHKC 3 npcacrTaBuM CpCaHUC OLCHKU II0 BOIIPpOCAM, KaCarOMIUMC:A
OICHKH 3JICMCHTOB CUCTCMbI OILIATHI TPpyAa.

NOCTOAHHAA...

B Kakom
cTeneHu Bac
yaosnetsopsaeT
NPeasIoXKeHH...

YposnetsopeH
bl /1N Bbl
cucTemon u
nokasartesfiam...

YposnetsopeH

Puc.3 — PacnpeneneHue OTBETOB Ha BOIMPOCHI MO 3JIEMEHTaM CHCTEMBI
oruiaTe Tpyaa

B HanmeHbIIEN CTENEHH OLICHEHA YJIOBJIETBOPEHHOCTH IMOCTOSIHHOM Ya-
CThIO 3apa0OTHOW MiaThl. BRICOKO OlleHEHa cucTeMa AOIUIaT, MPEeMHpPOBAHUSA,
COITMAJILHBIX BBITIAT.

[IpoBeneHHOE HcclieI0BAaHUE TTO3BOJISIET CIIENATh CIEAYIOIINE BHIBOIBIL:

1) pabGounre OCHOBHOTO MPOM3BOJICTBA OIICHUBAIOT B IIEJIOM CHUCTEMY
OIUIaThl TPYJa KaK CPEIHIO M HUXE CPEAHEro YpPOBHS. YOBIETBOPEHHOCTH
CUCTEMOU OIJIaThl TPyAa HEBBICOKAS;

2) HauboJiee HU3KO OLIEHEHA CIIPaBEIMBOCTH YCTAHOBJICHHOM CHCTEMBbI
OIUIATHI TPY/Q;

3) cpeau 3JIEMEHTOB CUCTEMbI OIUIATHI TPYJa HAMMEHBIIIUE OLIEHKH TMOIY-
YuJa yJI0BJIETBOPEHHOCTh MOCTOSIHHOM YacThIO OIJIAThI TPYAA.

[TonyueHHbIe pe3yJbTaThl SBISIOTCS OCHOBOM IS pa3pabOTKU MEpOmnpu-
ATHI IO COBEPILIEHCTBOBAHUIO CUCTEMBI YIIPABIICHHSI OILIATON TPYa.

Cnucok JInTepaTypbl:
1. I'puramkuna, C.M. D¢pdexTuBHOCTS 3apabOTHOMN MIATHl Kak (GaKkTop TPYJ0BOH MOTHBALIUU:
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TeopeTHdeckue u opranm3annoHHbie acnekthl [Tekcr] / C.U. I'puramkuna // uccepra-
1IMS HA COMCKAHKME YICHOM CTETICHH KaHauaaTa SKoHoMuueckux Hayk / Kemeposo, 2005. —
C. 127.

VJIK: 331.2
YIIPABJIEHUE CUCTEMOI OIUIATBHI TPYJIA HA IPEJIIPUATAN

C. W. I'puramkuna, M. B. I'puramkun
Kys['TY

B ycnoBusx (opMupoBaHMsS HOBBIX MEXaHU3MOB XO3SHCTBOBAaHMS, OpHU-
EHTHUPOBAHHBIX Ha PHIHOYHYIO SKOHOMHKY BO3PACTaeT BKJIAJ KaXJA0ro paboTHU-
Ka B KOHEYHBIE PE3YNbTAThl ACSITEIBHOCTU opraHu3auuu. OaHa U3 TJIaBHBIX 3a-
Jlad sl OpraHu3auil pa3nuyHbIX (PopM COOCTBEHHOCTH - MOUCK 3(PPEKTUBHBIX
CI0CcO00B yIMpaBJiIeHUs TPYJAOM, 00ECIIEUHBAIOIINX aKTUBU3AIMIO YEIOBEYECKO-
ro pecypca. PemaromuM NpUYMHHBIM (DAKTOPOM pe3yJbTaTUBHOCTH, 3PdeK-
TUBHOCTH M KQUECTBEHHOM JICATEIBbHOCTH JIFOJICH SIBJISIETCS UX MOTUBanus [1].

B Hacrosimee BpeMs npu pa3padOTKE CUCTEMbI OIUIAThl TpyAa Ha Ipei-
OPUSITUNA HEOOXOJUMO YUUTHIBATh TO, YTO, BO-NIEPBBIX, KaXKJasi CUCTEMA JOJKHA
HANpaBJIsATh YCWINSA paOOTHUKA HA JIOCTH)KEHUE TAKUX IOKazarele TpynoBOM
JeSITEIbBHOCTH, KOTOphIe o0ecreyar MojiyueHue HeoOXOAMMOro paboToAaTEeNIo
IIPOU3BOJICTBEHHOI'O PE3YyJIbTAaTa: BBIIYCKAa HY)KHOI'O KOJWUYECTBA IIPOLYKIUU C
HAaMMEHBIIIMMU 3aTpaTaMu. Bo-BTOpBIX, Kak1as cucTeMa OILIaThl TpyAa JOJDKHA
IPEOCTABIIATh PAOOTHUKY BO3MOXHOCTD I peas3allud UMEIOLUXCS Y HEro
YMCTBEHHBIX U (PU3UYECKHX CHOCOOHOCTEW, MO3BOJIUTh €My NOOUBAThCS B pa-
OoueM npolecce MOJHON caMOpealn3ali Kak JUIHOCTH [3].

PaccMmoTpum yrpaBieHue cUCTEMOM OIUIAThl TpyJa Ha rnpuMmepe (umana
OAO «YK KPY» «bauarckuil yrojabHbI pa3pes», pacrnoIOKECHHBIN B TOPOJIE
benoBo benosckoro ropoackoro okpyra Kemeposckoit o0nactu. Ha pucynke 1
IPE/ICTaBIIEHA CXE€Ma CHCTEMbl YIpPABJICHHS OIUIaTol Tpyaa B ¢(uimane OAO
«YK KPVY bauarckuii yroyibHslii pa3pe3». Kak BUIHO U3 MPEACTABICHHOTO PU-
CYHKa, (YHKIIMH YIPaBJICHUS OIUIATOM TPy/a BHIIOJHSIIOTCSA HA Pa3jIMYHBIX JTa-
nax JesTeNIbHOCTH TPEANPUSATHS, BO B3aUMOCBSI3U C JPYTUMH (PYHKIHUSIMU
ynpasieHus. IlnaHupoBaHHe OCYILECTBISIETCS €XEMECAYHOE, KBAPTAIBHOE U
rogoBoe. OmpenensieTcsl IIaH YUCICHHOCTH, J0ObIYM YIiisl, MaHoBeld DoHA
omiarsl TpyAa. Ha ocHOBaHMM IUIaHOB NPOUCXOAUT UX BBIIIOJIHEHUE, HEIIOCPE-
CTBEHHasl IPOU3BOJCTBEHHAs JESATEIbHOCTb, PE3YIbTAThl KOTOPO O(POPMIISIIOT-
Csl COOTBETCTBYIOLUIMMHU JOKYMEHTaMH (pamopT, MyTEBOM JIUCT, aKT MPHUEMKHU
BBITIOJTHEHHBIX paboT). [lajnee HauuCIsIeTCs KOHKpPETHAasl BEJIMUMHA 3apa00THOM
IaThl ¢ AOIJIATaMU, IPEMUSIMU U Ha10aBKaMU.

@yHKIMS KOHTPOJI OCYIIECTBIIETCS B MPOLIECCE BCEU NEATEIBHOCTH. B
4acTH KOHTPOJIA 3a 3((PEKTUBHOCTHIO OIUIATHI TPyAa, IJIAHOBBIA OTIEN OCY-
HIECTBIISIET MOCTOSHHBI MOHUTOPHUHI OTKJIOHEHUU (PaKTHUECKUX IMOKa3aTeseu
BENMYMHBI (POHJA 3apaOOTHOM IIaThl OT IJIAHOBBIX, @ TAKXKE MPOBOAUT PACUET
oO11eil BeJIMUMHBI 3aTpaT Ha OIUIaTy TpyAa, ee A0Jto B cebecroumoctu. Kakux-
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100 KccneA0oBaHU OTHOLIEHUS! paOOTHUKOB K JJAHHOM CUCTEME OIIaThl Tpya,
colrasibHOM 3((HEKTUBHOCTH OILIATHI TPY/1a HE TPOBOIUTCSL.

MonoxeHwe ob onnate Tovaa

DOpMbl M CHCTEMbI Hopmu poBaHu e EoWHble TapHdHblE
onnaTel TRYAE CTEBHH

~

OpraHvzauma

KOHTpON D

Obbem pabot Konuwuecteo @OHA ONNaTh oTNGHEHRI o
NA3HE, HOHTPOL
DEﬁDTHHHDEI TOYOa STreerTTiTT
PP EHTHEHOCTH
MAaHWpoBaHK
Panopr MyTesod ancr AKT BbINOAHEHHbIX
pabor
Npou3zsoncTeeHHan

NENTanL AT

MpAMaA 33pnAaTa No TAPMGHBIM CTABKAM M OKIa0AM

HEnbEEKK 1 LONNETEI Npemus NECYMe BEIMAETE

Onnata Tpyaa
NAEMCTHY KR +

Puc. 1 — Cxema cucremsl ynpaBieHus omiatod tpyaa B guimnaie OAO
«YK KPY bauaTtckuil yronbHbIi pa3pes»

[Ipn mocTpo€HHH CUCTEMBI OIUIATHl TPYyJa OMPENENSIOTCS HE0OXOAUMO
YYHUTBIBATh OCHOBHBIE IIPUHLIAIIBL:

- paBHas OIIaTa 3a PaBHBIM TPYyJ, HEJOMYIIEHUE TUCKPUMUHALNM B
oIuIaTe Tpyxaa;

- CO37laHNE PaBHBIX BO3MOKHOCTEH ISl pOCTa 3apabOTHOW TIaThI
BCEX KaTeropuii pabOTHUKOB;

- muddepeHnranys OmiaTel TpyJa B 3aBUCHMOCTH OT CIIOKHOCTH
TpyZda, yCIOBUHM Tpyna, KBanu(UKalKU, CTETIEHN 3arpy3KH paOOTHUKOB, OTBET-
CTBEHHOCTH;

- obecrieueHre Ornepexaroniero pocrta nokasa