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Konverents on plihendatud 85 aasta méodumisele polevkivitodstuse algusest Eestis
ja 50 aasta mododumisele pdlevkivi teadusliku uurimise algusest Kohtla-Jéarvel

Johvi Kontserdimaja, 27. aprill 2010
EESMARK

Anda iilevaade innovaatilistest ja sdéstvatest tehnoloogiatest ja nende rakendamise edulugudest
energeetikas, polevkivitdostuses ja muudes valdkondades ning hariduse toetavast rollist selles.
Uhiselt arutada ja jagada kogemusi, kuidas integreerida siistvad tehnoloogiad, haridus,
okoloogia ja majandustegevus, aidata kaasa Okoloogilise maailma kujunemisele ning uusi
tehnoloogiaid rakendades litkuda suurema séastlikkuse poole.

PAEVAKAVA
9.15-10.00 Registreerumine

10.00-10.10 Tervitussonad Riho Breivel, Ida-Viru maavanem

I sessioon ,,Energiasiist ja uued tehnoloogiad*

Moderaator Igor Kond, Narva Olitehas AS juhatuse esimees

Ettekanded:

10.10-10.25 Indrek Aarna, Eesti Energia AS Teadus- ja arendusosakonna juhataja
Uuenduslikud lahendused polevkivioli tootmises

10.25-10.40 Uuve Kirso, KBFI professor
Polevkivitoostuse tuhk- kas ohtlikud jaéitmed voi kaasprodukt ja hinnaline
toore?

10.40-10.55 Andres Siirde, TTU Soojusjdouseadmete dppetooli juhataja
Polevkivioli tootmise konkurentsivoimelisus uues aastatel 2013-2020
rakenduva kasvuhoonegaaside kauplemise siisteemis

10.55-11.10 Lembit Nei, TTU Tartu Kolledzi direktor, professor
Reoveesete — komposti toitaineterikas lihtematerjal voi ohtlik jidide?

11.10-11.25 Kent Bertilsson, Ph.D, Head of Electronics Design Division, Mid
Sweden University
Korgsagedusmuundurite uurimine ja arendamine

11.25-11.55 Diskussioon (Indrek Aarna, Uuve Kirso, Andres Siirde, Lembit Nei, Kent
Bertilsson)

11.55-12.00 Moderaatori kokkuvote
12.00-13.00 Louna

II sessioon ,,Edulood tehnika ja tehnoloogia valdkonnas*
Moderaator Jaanus Purga, VKG AS arendusdirektor, juhatuse liige

Ettekanded:
13.00-13.15 Timo Tatar, Eesti Energia AS elektritootmise arendamise osakonna juhataja
Eesti Energia elektri ja soojuse tootmise arengud



13.15-13.30 Ilmar Jogi, Eesti Energia Kaevandused AS juhatuse esimees
Suur-Estonia projekt kui efektiivsuse ja riskide halduse uus tase

13.30-13.45 Robert Karpelin, Kividli Keemiatoostuse OU tegevdirektor
Pélevkivi valjamise kogemustest freeskombainiga Wirtgen Pohja-Kivioli
karjaaris

13.45-14.00 Jevgeni Nikitin, Valentin Vassiljev, St. Peterburi Riiklik Inseneri-Okonoomika
Ulikool
Polevkivioli - alternatiivtoore keemiliseks tootlemiseks

14.00-14.15 Aivar Surva, Méetaguse vallavanem; Jana Pavlenkova Mietaguse vallavalitsuse
arendusnounik
Kaevandusvete soojust kasutava Kkiittesiisteemi projekteerimisest Mietaguse
vallas

14.15-14.45 Diskussioon (Timo Tatar, [lmar Jogi, Robert Karpelin, Jevgeni Nikitin, Aivar
Surva)

14.45 -14.50 Moderaatori kokkuvote
14.50-15.15 Kohvipaus

IIT sessioon ,,Korghariduse roll innovaatiliste lahenduste viljatootamise ja
rakendamise toetajana“

Moderaator Ingo Valgma, TTU Méeinstituudi direktor

Ettekanded:

15.15-15.30 Rein Vaikmie, TTU teadusprorektor
Ulikooli roll rahvuslikus innovatsioonisiisteemis

15.30-15.45 Priit Ploompuu, Eesti Energia Olitoostus AS Enefit-280 projektidirektor
Eesti Energia Olitoostuse tulevikuplaanid

15.45-16.00 Anneki Teelahk, Eesti Energia Kaevandused AS personalijuht
Innovatsioon siinnib toetavas keskkonnas

16.00-16.15 Ivan Sadchikov, St. Peterburi Riiklik Inseneri-Okonoomika Ulikool
Uuenduslik juhtimine Kkui prioriteetne arengusuund St. Peterburi Riiklik
Inseneri-Okonoomika Ulikoolis (6konoomika ja juhtimise &ppetooli niitel
naftakeemia kompleksis)

16.15-16.30 Reelika Migi, KBFI/TTU magistrant; Ekaterina Panova, KBFI/TU doktorant
Midagi uut polevkivitoostuse heitmete keskkonna-analiiiisil

16.30-17.00 Diskussioon (Rein Vaikmaée, Priit Ploompuu, Anneki Teelahk, Ivan Sadchikov,
Reelika Mégi)

17.00-17.05 Moderaatori kokkuvote

17.05-17.15 Péaeva kokkuvote

Tookeeled: eesti, vene ja inglise
Registreerumine: http://www.vk.edu.ee/konverentsid kuni 20.aprill 2010

Lisainfo: Katrin Kruut
TTU Virumaa Kolled>
Jarvekiila tee 75, Kohtla-Jarve

Tel: +372 33 63 935
E-post: konverents.aprill.2010@gmail.com




Conference
swinnovative Approaches and Sustainable
Technology”

Conference is dedicated to 85th anniversary of oil shale processing outset in
Estonia and 50th anniversary of oil shale scientific researches start in Kohtla-Jarve

Johvi Concert Hall , 27th Aprill, 2010
PURPOSE

To make survey of innovative and sustainable technologies and success stories of their
employment in power engineering, oil shale processing and other fields, to consider a
promotional role of education on the issue. To discuss in common and to share one's experience
how to integrate sustainable technologies, education, ecology and economic activity to help in
creation of conception of ecological world as well as to advance to sustainability by using new
technologies.

AGENDA
9.15-10.00 Registration
10.00-10.10 Greetings - Riho Breivel, Ida-Virumaa County Elder

I session "Energy Saving and New Technologies "
Moderator Igor Kond, Eesti Energia Narva Oil Plant AS, Chairman of the Board

Presentations:

10.10-10.25 Indrek Aarna, Eesti Energia AS, Head of Research and Development Department
Innovative solutions in shale oil production

10.25-10.40 Uuve Kirso, NICPB Professor
QOil shale ash, a hazardous waste or co-product and valuable material for
different applications?

10.40-10.55 Andres Siirde, TUT, Head of Chair, Thermal Power Equipment
Competitiveness of shale oil production in a new system of greenhouse gases
sales to be inforced in 2013-2020

10.55-11.10 Lembit Nei, Ph.D, TUT Tartu College, director
Sewage sludge —initial rich nutrient material for compost or hazardous
residue?

11.10-11.25 Kent Bertilsson, Ph.D, Mid Sweden University, Head of Electronics Design
Division
Research and development of high frequency power converters

11.25-11.55 Discussion (Indrek Aarna, Uuve Kirso, Andres Siirde, Lembit Nei, Kent Bertilsson)

11.55-12.00 Moderator's summary

12.00-13.00 Lunch
II session ""Success stories in the Field of Engineering and Technology"

Moderator Jaanus Purga, VKG AS, Director for Development, Member of the Board

Presentations:
13.00-13.15 Timo Tatar, Eesti Energia AS, Head of Department of Power Generation
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Development
Eesti Energia power and heat generation development
13.15-13.30 Ilmar Jogi, Eesti Energia Kaevandused AS, Chairman of the Board
Large - Estonia project as a new level of effectiveness and risks management
13.30-13.45 Robert Karpelin, Kividli Keemiatddstuse OU, managing director
About experience of oil shale mining by WIRTGEN Surface Miner at North-
Kivioli open-cast
13.45-14.00 Jevgeni Nikitin, Valentin Vassiljev, Saint-Petersburg State University of
Engineering and Economics
Shale oil - alternative raw material for processing
14.00-14.15 Aivar Surva, Mietaguse parish elder; Jana Pavlenkova Mietaguse parish
government advisor for development
Heating system design by employment of the mine drainage water warmth in
Maetaguse rural district
14.15-14.45 Discussion (Timo Tatar, Ilmar Jogi, Robert Karpelin, Jevgeni Nikitin, Aivar Surva)
14.45-14.50 Moderator's summary

14.50-15.15 Coffee -pause

III session '"Promotional Role of Higher Education in Development & Use of
Innovative Solutions"

Moderator Ingo Valgma, TUT Director of Mining Institute

Presentations:
15.15-15.30 Rein Vaikmaée, TUT, Vice-rector for Research
Role of university in national innovative system
15.30-15.45 Priit Ploompuu, Eesti Energia Shale Oil Production Enefit-280 Project Director
Eesti Energia Shale Oil Production Future Plans
15.45-16.00 Anneki Teelahk, Eesti Energia Kaevandused AS, Personnel manager
Innovation appears in favourable conditions
16.00-16.15 Ivan Sadchikov, Saint-Petersburg State University of Engineering and Economics
Innovative Management as a Priority Direction of Development of Saint-
Petersburg State University of Engineering and Economics (on the example of
the Chair of Economics and Management in Petrogaschemical Complex)
16.15-16.30 Reelika Migi, NICPB/TUT magistrant; Ekaterina Panova, NICPB/University of
Tartu, PhD student
Some innovative approaches in environmental analysis of oil shale wastes and
discharges
16.30-17.00 Discussion (Rein Vaikmée, Priit Ploompuu, Anneki Teelahk, Ivan Sadchikov,
Reelika Mégi)
17.00-17.05 Moderator's summary
17.05-17.15 Summary of the Day

Working languages: Estonian, Russian, English
Registration: http://www.vk.edu.ee/konverentsid until 20th April 2010
Additional information: Katrin Kruut

TTU Virumaa KolledZ
Jarvekiila tee 75, Kohtla-Jarve

Tel: +372 33 63 935
E-post: konverents.aprill.2010@gmail.com
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1. UUENDUSLIKUD LAHENDUSED POLEVKIVIOLI TOOTMISES. Indrek
Aarna, Eesti Energia AS Teadus- ja arendusosakonna juhataja

Uuenduslikud lahendused polevkivioli tootmises

Indrek Aarna
T&A osakenna juhataja
Eesti Energia AS

27 aprill 2010
Johvi
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~ = =g = e -
Pélevkividli on konkurentsivéimeline
Pilevkiviprojektid urr lefste miltekunventsionaal ressurssideys vorrelues konkurentsivéimelised fa asuvad
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waud Vel shamere Ve
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Allikas- Cambridge Energy Reszarch Associates. 2009
* EE hinnang

£ Enefit

Mida kujutab endast uus Enefit280 tehnoloogia?

Eesti Energia Olitéostus — Narva 6litehas
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2. OIL SHALE ASH, A HAZARDOUS WASTE OR CO-PRODUCT AND
VALUABLE MATERIAL FOR DIFFERENT APPLICATIONS? Uuve Kirso,
Janek Reinik and Natalya Irha, National Institute of Chemical Physics and
Biophysics
The oil shale (OS) resources in Estonia are used mainly for energy generation and oil production.
However, processing of OS always results in vast (60-88%) quantities of solid wastes having
varying composition. Important main ingredients in OS wastes are usually Si, Al, Fe, Ca and Mg
oxides. For application of ash for synthesis of synthetic zeolites the presence of alumina and

silica is especially important. We have found that the ratio of Al to Si remained almost the same

in ash fractions obtained from different units of ash removal system of the OS combustion.

Further, the hydrothermal alkaline treatment of the OS fly ash was performed. As result, the
silicon in the original fly ashes was completely converted into Calcium-alumino-silicate
hydrates, mainly into 1.1 nm tobermorite structures. The material received was characterized
using SEM/EDX, XRD and 29Si and 27Al high-resolution MAS-NMR spectra. The local
structure of synthesized tobermorite samples implies long silicate chains with small number of
bridging sites. In general, the special treatment strategy for industrial applications of OS ash
fractions was found to be promising. Thus, the OS ash could be used for production of zeolitic

structures, e.g., Al-substituted tobermorites.

Proper management of large volumes of OS solid wastes as co-products requires reliable
chemical data as well as toxicity tests for hazard identification. Usually the environmental
impact of any pollutant is related to their availability for transport and bio-uptake, rather then
their total concentrations in the soil or waste material. Thus, it is important to know which
compounds could be released to the environment and understand the processes involved. The
bulk chemical analysis was performed for OS ash and spent shale samples taken from the
thermal power plants, retorting facilities and disposal. The concentrations of trace metals were
consistent with ICP and X-ray data. Assessment of mobility of pollutants in ash and spent shale
matrices was based on the results of the laboratory batch leaching tests and in situ verifications,
performed in the disposal. The continuous release of toxic trace metals, radionuclides and
organic compounds from ash and spent shale to water phase was found in laboratory tests. The
negligible release (0.1% or less) was found for V, Mn, Zn, Pb, Ni, and Co, Cu (0.5-1.0%), Cr
and Cd (2.5-3.1%) were the metals of medium mobility. It is important to add, that the laboratory
tests might underestimate environmental hazard in situ conditions. Consequently, the various
kinds of leaching tests have to be approved to the material before the use due to certain

limitations as prediction tools and medias for toxicity tests.
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Additionally, a strategy of any method for utilization of OS wastes should include pretreatment
of material to eliminate hazardous ingredients or decrease their mobility. Creation of an
environmental legislation to promote recycling of OS processing co-products is also needed, but

it is a long way to go.

Acknowledgement: the financial support was received from the Estonian Ministry of Education
and Science (SF0690001s09), Estonian Science Foundation, grant 6828, AS Eesti Energia
(Contract KATAG-0076-42, 2007), and AS Narva Elektrijaamad (Contract, 2007).
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3. POLEVKIVIOLI TOOTMISE KONKURENTSIVOIMELISUS UUES,
AASTATEL 2013-2020 RAKENDUVA KASVUHOONEGAASIDE KAUPLEMISE
SUSTEEMIS. Andres Siirde, TTU Soojustehnika instituut, professor

Eestis polevkivist to0stusliku Oli tootmise algusest on moddunud 85 aastat. Selle 85 aasta
jooksul on pdlevkividli tootmine olnud katkematu. On kasutatud mitmeid erinevaid uttesiisteeme
nagu generaatoreid, tunnelahje ja poorlevaid retorte. Kamberahjudega toodeti pdlevkivigaasi.
Kahtlemata on pdlevkividli tootmisest kujunenud Eestile oluline tootmisharu oma pikaajaliste
traditsioonidega, mis on andnud olulise panuse riigi majandusele. Eesti to0stuslik pdlevkividlide
edukas tootmine on kindlasti mdjutanud kas otseselt voi kaudselt pdlevkivide kasutuselvottu nii
Venemaal, Hiinas kui Brasiilias. Eestis teostatud teaduslikud uurimised polevkivide kohta on
maailmas tunnustatud. Eesti Teaduste Akadeemia kirjastuse teaduslik tehniline ajakiri ,,01il

Shale” on ainuke ajakiri Eestis mida kajastab Thompson Reuters ISI Web of Science andmebaas.

Ajaloolisel pdlevkivioli tootmise ja teostatud pdlevkivide teaduslik-rakenduslike uuringute
taustal peaks olema tagatud tugev jatkusuutlikus ja konkurentsivoime ka edaspidiseks. Ténaseks
muutunud energiaturud, energia varustuskindlus ja turvalisus, naftahindade tdus on motiveerinud
Eesti pdlevkivitodstuse ettevotteid investeerima uutesse tootmisvoimsustesse, nditeks Viru
Keemia Grupi uus Olitootmisseade Petroter, rekonstrueeritud generaatorid, Kividli
Keemiatdostuse OU tahke soojuskandja uus seade ja Narva Olitehase investeerimisotsused
rajada uus Olitoomisseade Enefit aga ka Eesti Energia piitidlusi viia siin rakendatud
olitootmistehnoloogiat Jordaaniasse. Nimetatud investeeringute konkurentsivdoime aluseks on
jaatmete ja korvalproduktide utiliseerimine, keskkonnanduetele vastavus ja mahtumine kehtiva

CO2 kvootidesse.

Kasvuhoonegaaside emissioon on saamas uueks katsumuseks polevkividli tootmise
konkurentsivoimekusele. Euroopa Liidus sai kasvuhoonegaaside kauplemissiisteem alguse 2005
a. ja kuni 2012. aastani on siisteemi aluseks ettevotetele (kéitistele) kauplemissiisteemis
eraldatud tasuta kvoodid. Ettevotted, kes tiletavad eraldisi, peavad vabaturult puuduva osa juurde
ostma. Alates 2013. aastast on kavas oluline muudatus kauplemissiisteemis, mille
I6pptulemusena alates aastast 2020 peaks kogu kasvuhoonegaaside kogus olema vabakaubeldav
nn oksjoniturul. Karmistuvad ka nduded ettevotetele ja laiendatakse turuosaliste arvu
tootmisharudega, mis varem ei olnud hdlmatud kauplemissiisteemi. Kui arvestada, et CO2
kauplemissiisteemis osalevad vaid Euroopa Liidu riigid, siis selline lihenemine véhendab
kindlasti traditsiooniliste EL tootmisharude konkurentsivoimet vorreldes kolmandates riikides

(nditeks Hiinas, Venemaal, USA-s jt) tegutsevate voi tegevust alustavate ettevotetega.
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Uleminekuperioodil 2013-2020 jaotatakse kasvuhoonegaaside kauplemissiisteemi kaasatud
tootmisharud kaheks, see on tavatootmisharud ja siisinikdioksiidi lekkeohuga tootmisharud.
Viimaste alla on defineeritud EL tegutsevaid tootmisharusid, milledele CO2 kaubanduse mdju
on suur ja on oht, et nimetatud tootmine paikneb iimber kolmandatesse riikidesse.
Tavatootmisharudele eraldatakse {ileminekuperioodil tasuta kvoote tootmisharu parimast
voimalikust tehnoloogiast 1dhtuvalt tootele 80% ja vihendatakse proportsionaalselt kuni 2020. a.

30%.-ni. Siisinikulekkeohuga ettevotetele eraldatakse kuni 100% kvooti kogu perioodi ulatuses.

Eesti polevkivioli tootmine on iihes sektoris (klassifikaator 2320 puhastatud naftatoodete
tootmine) naftast olitootmisega ning on siisinikulekkeohuga tootmisharude nimistus. Euroopa
Liidu Komisjon on vilja to6tamas CO2 tasuta kvootide tingimusi ja vairtusi CO2 lekke ohuga
sektoritele ja allsektoritele. Naftast olitootmisel kujuneb CO2 emissioon ca 0,3-0,5 tonni oli
kohta. Ilma tdpsete arvutusteta saab Oelda, et polevkividli tootmisel emiteeritakse
kasvuhoonegaasi 2,4-2,8 tonni iihe tonni 0li kohta. Tegelikult pdlevkividlitootmist veel selles
siisinikulekkeohuga tootmisharude nimestikus ei olegi. Uus CO2 kauplemissiisteem seab ohtu
polevkividlitootmise tuleviku ning halvendab oluliselt pdlevkividlitoodete konkurentsivdimet.
Tuleb astuda samme uues kujunevas olukorras pdlevkividoli toomise konkurentsivoimelisuse
tagamiseks nagu lidbirddkimised Euroopa Liidu Komisjoniga saavutamaks polevkividli toomisele
vordne kohtlemine nafta tootlemisega. Arvutada vélja nn CO2 tasuta kvoodid vordlusnditajad
polevkividli tootmisele ldhtuvalt Euroopa Liidu Komisjoni poolt kinnitatud metoodikatest
(néiteks ajalooliste vairtuste alusel jt). Alustada uuringuid CO2 kinnipiitidmise ja ladustamise
tehnoloogiatele, millede hind oleks alla voi vordne CO2 hinnaga oksjoniturul. Vastasel juhul on
oht, et polevkivide kditlemine koos arendustegevusega suundub Eestist ja Euroopa Liidust vilja

kas Hiina, Venemaale voi USA-sse.
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4. SEWAGE SLUDGE — A NUTRIENT-RICH FERTILIZER OR HAZARDOUS
WASTE? Lembit Nei', Merike Lillenberg®, Egge Haiba', Karin Kipper®, Koit
Herodes®

'Tallinn University of Technology
*Estonian University of Life Sciences
*University of Tartu

Due to rapid increase in world population the amount of sewage sludge has increased
dramatically in the past decade. Environmental pollution caused by sewage sludge has become a
global problem. Most wastewater treatment processes produce sludge that has to be disposed of.
Therefore, novel effective technologies of re-usage of this waste are developed with the aim of
reducing its impact on the environment (Lu et al., 2009). Sewage sludge can be used to generate
energy, as an alternative to the fossil fuels conventionally used as a source of energy (Babel et
al., 2009). Incineration is costly and contributes to air pollution and landfill space is becoming
scare (Mahzuz et al., 2009). The use of sewage sludge in agriculture is one of the major causes of

environmental pollution (Nouri et al., 2008).

Sewage sludge is the residue from the treatment of domestic and industrial wastewater. It
contains useful organic matter and nutrients for plants (Kaonga et al., 2010). The contents of
nitrogen, phosphorus and organic matter are up to 10 times higher in sewage sludge and its
compost, if compared to common Estonian agricultural soils. Still, its usage as a fertilizer is
restricted due to a large number of toxic pollutants found in this matter. Composting or aerobic
biological treatment of organic wastes is an ancestral way to reduce wastes and to reuse organic
matter. Among the range of existing organic wastes, sewage sludge composting enables the
production of a quality product that may be used as a soil conditioner or as an organic fertilizer
(Tremier et al., 2005), since its organic matter content can vary from 50% to 70% of the total
solids content (Banegas et al., 2007). Compost is a relatively stable material similar to humus. It
is fine textured and has low moisture. The quality of compost depends on its environmental
compatibility and the correspondence with market necessities. These features involve the
absence of toxic inorganic and organic substances, which may enter the food chain through the

plant uptake (Lazzari et al., 2000).

Among these, pharmaceuticals are frequently present in sewage sludge. Their quantities rise
from year to year. In spite of the fact that very low drug levels in the environment can have
undesirable ecological and health effects, until now the problems related to the presence of
pharmaceuticals in sewage sludge and its compost have received little attention (Carballa et al.,
2007). Over the past decade, the scientific community has become increasingly interested in the

impacts of pharmaceutical contaminants on the environment and human health. A large
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proportion of pharmaceuticals are introduced into the environment via sewage treatment plants.
The presence and possible accumulation of these substances in sewage sludge are known, but
little information is available on biodegradation of these pollutants. Current national and
international regulations governing the application of sewage sludge ignore the presence and fate
of pharmaceuticals. It has been shown that the degradation of pharmaceuticals may take place
during bio-solid composting (Buyuksonmez and Sekeroglu, 2005). It is considered to be very
useful to learn the degradation of pharmaceuticals if diverse sewage sludge treatment
technologies are to be applied. Still, no systematic work concerning biodegradation of
pharmaceuticals during sewage sludge composting has been published. The utilization of

untreated raw sewage sludge in agriculture is prohibited.

Medical substances have many of the necessary properties to bio-accumulate and provoke
changes in ecosystems. There exist no trigger values for drug residues in sewage compost in the
European Union. Plants unlike animals have no excretion. Therefore, drug residues may
accumulate into plants. As a result, concentrations of drug residues in food plants may exceed
the maximum residue limits (MRL) for soil, meat and milk. No limits have been set for drug
residues in plant products at present. Different treatment technologies including composting and
methane fermentation are known. Although the usage of such compost as a fertilizer widely
takes place in Eastern Europe, the presence of drug residues in this matter has been ignored. The

possible degradation of drug residues as a result of sludge composting needs to be studied.

Sewage sludge compost stacks in Tartu. Photo by Merike Lillenberg
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A pilot study of sewage sludge from two Estonian largest cities, Tartu and Tallinn, was
performed in 2008. In Tartu the sewage sludge is treated by composting — mixing with tree bark.
In Tallinn the methane fermentation and mixing with peat are used. The selection of drugs was
made considering the level of consumption, stability in soil and potential accumulation into
plants. These drugs include fluoroquinolones and sulfonamides. The content of the ciprofloxacin
(CIP), ofloxacin (OFL) and norfloxacin (NOR); sulfadimethoxine (SDM) and sulfamethoxazole
(SMX) in sewage sludge was determined. In all samples the residues of fluoroquinolones and
sulfonamides were present. The highest contents of fluoroquinolones were: 109.8 pg/kg
(norfloxacine) and 110.6 pg/kg (ciprofloxacin) in Tartu; 162.3 pg/kg (norfloxacin) and 425.5
ng/kg (ciprofloxacin) in Tallinn. All these concentrations exceed the trigger values (100 pg/kg)
for manure. The contents of sulfonamides remained below the trigger value for manure. The
highest concentrations in Tartu were 7.9 pg/kg (sulfadimethoxine) and 2.8 pg/kg
(sulfamethoxazole); in Tallinn 20.5 pg/kg (sulfadimethoxine) and 6.1 pg/kg (sulfamethoxazole).

Probably sulfonamides do not absorb in solid sewage sludge, but reach into surface water. The
presence of sulfonamides was followed in sewage. The highest concentrations were 105.6 pg/l

(sulfamethoxazole), 353 pg/l (sulfadimethoxine).

This study showed that the concentrations of the studied fluoroquinolones (ciprofloxacin,
norfloxacin and ofloxacin) and sulfonamides (sulfadimethoxine and sulfamethoxazole) -
sufficiently varied both in sewage sludge and in compost. The concentrations of the studied
pharmaceuticals in compost were up to one order of magnitude lower, if compared to the
relevant concentrations in sewage sludge. This effect is caused partly by adding peat or tree bark
to sewage sludge. Still, the main reason of the decrease in pharmaceutical concentrations during
composting is the applied sludge treatment technology. The safest way to exclude exposing
plants to pharmaceuticals is to ensure that these substances are adequately degraded before
sewage sludge compost is applied onto arable land. The decomposition of pharmaceuticals was
faster in the case of Tallinn composting technology. Interestingly, SDM was present in most
sludge and in some compost samples, although this antimicrobial was not marketed anymore
during the years of 2007 and 2008 in Estonia. It is possible that "old” supplies were put to use or

small amounts of this chemical were imported from other countries.

As the compost made from sewage sludge contains detectable amounts of pharmaceutical
residues, there is a need to determine the significance of uptake into plants from soil under “real”
conditions as a potential route for pharmaceuticals. Therefore, experiments were conducted to

investigate the potential for the studied pharmaceuticals - fluoroquinolones and sulfonamides —
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to be taken up by food plants (namely carrot in this study) from soil fertilized with sewage

sludge or its compost. The results of these experiments are shown in table 1.

Table 1. Migration of pharmaceuticals from soil into plants (carrot). The concentrations of

pharmaceuticals in carrot are given in mg/kg

Concentration SMX SMX SDM SDM NOR NOR CIP CIP OFL OFL
in soil [mg/kg] @ 2) @ (2) @ (2) O @ @ (2)

10 34 0.41 040 0.07 0.63 nd. 047 nd 082 0.02
1 0.21 0.06 002 0.07 0.03 nd. 0.04 nd 0.13 nd
0.5 0.08 0.03 0.01 0.02 n.d. nd. 0.04 nd 0.06 nd

(1)- sandy soil; (2) — loamy soil

This study showed that the concentrations of the studied fluoroquinolones (ciprofloxacin,
norfloxacin and ofloxacin) and sulfonamides (sulfadimethoxine and sulfamethoxazole) -
sufficiently varied both in sewage sludge and in compost. The concentrations of pharmaceutical
residues in compost were significantly lower, if compared to the relevant concentrations in
sewage sludge. The degradation of pharmaceutical residues was more efficient in Tallinn
probably due to anaerobic sludge digestion (compost was made by mixing the treated sewage
sludge with peat), if compared to the results obtained in Tartu (raw sewage sludge was mixed

with tree bark).

We conclude that the residues of pharmaceuticals may readily accumulate in some food plants.
This phenomenon remarkably depends on the nature and concentration of pharmaceutical and
the soil type. When using the sewage sludge compost as a fertilizer, it should be carefully tested
against the content of different pharmaceuticals. The content of pharmaceuticals in the compost
made from sewage sludge may easily lead to the elevated concentrations in food plants, if the
compost is used as a fertilizer. This work shows that studies of the sewage sludge used for
making compost and the development of novel sewage sludge treatment technologies are needed

with the aim of solving environmental problems related to sewage sludge exploitation.
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5. RESEARCH AND DEVELOPMENT OF HIGH FREQUENCY POWER
CONVERTERS. Kent Bertilsson, Ph.D, Head of Electronics Design Division, Mid
Sweden University

The importance of switching mode power supplies (SMPS) in the electronics industry has
increased significantly over the past decade and is expected to continue to grow further. Only the
European market for switching power supplies currently turns over 750 million euros annually.
According to an ongoing study by the Swedish Energy Authority as converted about 20% of
household energy by switching power supply with relatively high efficiency and that figure will
rise further in the future. Commercial power supplies, however, show generally good
performance at the optimal operating conditions, but usually drops very sharply at other
conditions, making the overall efficiency of their service life will be much worse. By increasing
the efficiency of these converters, there's potential to save 3-5% of total household electricity
consumption according to Energy Agency study. Compared to linear regulators based power

converters the SMPS are more compact and gives better efficiency.

A higher switching frequency in a converter allows passive, expensive and volume-consuming
components can be replaced with smaller and cheaper versions because less energy needs to be
stored for each period. However, the losses in both switching elements and transformer increases
at higher frequencies and development is required in both areas. First-generation SiC transistors
are now commercially available and with a much lower drain-source capacitance switching
losses can be drastically reduced. Planar transformers without core has proven to work
effectively up to several MHz, where the efficiency of conventional planar transformers with
core usually is low. Coreless transformers manufactured at Mid Sweden University have shown
promising results to motivate further studies and development in the area and designing high

frequency converters utilizing the transformers.

The presentation will give some insight of the challenges that will be present in the field and give
some insight into the research and development that are being conducted at Mid Sweden

university in recent years.
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6. EESTI ENERGIA ELEKTRI JA SOOJUSE TOOTMISE ARENGUD. Timo Tatar,
Eesti Energia AS elektritootmise arendamise osakonna juhataja

Energeetikas on kies huvitavad ja murrangulised ajad. Asja avanes osaliselt elektriturg. Paari
aasta pérast avaneb see tdielikult. Meile tdhendab see iihteaegu nii suuremaid vdimalusi kui
viljakutseid. Tdna oleme Eesti suurim energiaettevote, kuid Pohjamaade elektriturul oleme siiski
viike tegija koos sellega kaasnevate tugevuste ja norkustega. Omame 5% turuosa Litis ning 10%

turuosa Leedus. Miiiime elektrit ka Soome.

Selleks, et oleksime konkurentsivoimelised aina tihenevas konkurentsis peame oma tegevust
efektiivsemaks muutma, mitmekesistama tootmisportfelli ning tditma itha karmistuvaid
keskkonnandudeid. Need on suunad, mis on tdna energeetikas olulised. Nende eesmaérkide

tditmine nduab jirjepidevat t66d ja mirkimisvaarseid investeeringuid.
e Arengud polevkivist elektri tootmises — efektiivsus ja jatkusuutlikkus
o Uued pdlevkiviplokid
o Viivli- ja lammastikupiiidmisseadmed
o Biomassi kasutamine Eesti Energia Narva Elektrijaamades
e Taastuvenergia arendamine — CO2 vihendamine tootmisportfellis
o Aulepa TP
o Paldiski TP
o Narva TP
o Pdltsamaa hiidrojaam
e Elektri- ja soojuse koostootmise arendamine — Koostootmispotentsiaali drakasutamine
o Iru priigipdletusplokk
o Mitmed koostootmisjaamade arendusprojektid Baltimaades

e Tuumaenergeetika arendamine — Uus lehekiilg Eesti energeetikas
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7. ULIKOOLI ROLL VAIKERIIGI RAHVUSLIKUS
INNOVATSIOONISUSTEEMIS. Rein Vaikmie, Tallinna Tehnikaiilikooli
teadusprorektor

Enamik arenenud ritke on mdistnud innovatsiooni tdhtsust riikliku majandusarengu ja
konkurentsivoime tagamisel ning juba ammu ei peeta innovatsiooni geniaalsete leiutajate voi
iiksikute entusiastlike ettevitete eraasjaks. Loomulikult ei ole riigi iilesandeks vilja todtada
innovaatilisi lahendusi, kiill peaks aga riik erinevaid meetmeid kasutades looma innovatsiooni
soodustava keskkonna ja seda nii majanduslikus kui laiemas, iihiskondlikus perspektiivis.
Innovatsiooni  soodustavast keskkonnast rddkides kasutatakse laialdaselt rahvusliku
innovatsioonislisteemi moistet rohutamaks seda, et innovatsioon ei ole kaugeltki mitte
eraldiseisev majanduslik ndhe. Rahvuslikku innovatsioonisiisteemi vOib defineerida mitmel
erineval moel, aga iiks enamlevinud versioone on OECD poolt kasutatav kui kogum
institutsioone, mis individuaalselt ja iihiselt panustavad uute tehnoloogiate arendamisse ja
levitamisse. Omavahel tihedalt seotud institutsioonide siisteemis luuakse ja vahetatakse uute
tehnoloogiate kasutuselevotuks vajalikke teadmisi ja oskusi ning see siisteem moodustab
valitsusele raamistiku innovatsioonipoliitikate kujundamiseks. Rahvuslikus
innovatsioonisiisteemis osaleb nii avalik kui erasektor, aga ka mittetulundusasutused, kes voivad
tegutseda vahendajatena ja sidemehhanismina ettevotete, teadusasutuste, poliitikute, investorite

Jja teiste osapoolte vahel.

Innovatsioonialased uuringud niitavad, et innovatsiooni edendamisel on oluline hinnata, kui
hésti toimivad riikliku innovatsioonisiisteemi votmeelemendid, eelkdige raamtingimused, milles
viiakse 14bi teadus- ja arendustegevust ning luuakse ja rakendatakse innovatsiooni, aga samuti
majanduse iildine teadmistebaas, s.o teadus- ja arendustegevuse kvaliteet ja efektiivsus nii

avalikus kui erasektoris jne.

Viikeriigi innovatsioonisiisteemi eriparaks on mastaabi ja ressursside piiratus ning suur sdltuvus
vilisturgudes, importtoormest ja védlismaistest tehnoloogiatest. Sellest tulenevalt on viikeriigi
innovatsioonivoimekuse arendamisel oluline teadvustada ka siisteemi erinevate osapoolte rollide
spetsiifikat. Ettekandes  kaisitletaksegi  iilikoolide  rolli  wviikeriigi  rahvuslikus

nnovatsioonisisteemis.
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8. THHOBAIIMOHHBIA MEHE)KMEHT KAK TIPHOPUTETHOE
HAITPABJEHUE PAZBUTUSA CAHKT-IETEPBYPI'CKOI'O
IrOCYJAAPCTBEHHOI'O HH)KEHEPHO-OKOHOMUYECKOI'O
YHUBEPCUTETA (HA IPUMEPE KA®E/JIPbI JKOHOMUKU U
MEHEJKMEHTA B HE®@TEI' A3OXUMHNYECKOM KOMIIJVIEKCE). UBan
Caguukos, PhD, Cankr-IlerepOyprekmii 'ocynapcrBennslii Un:keHepHo-
JKOHOMHUYECKN YHUBEPCUTET

[Ipuoputernsie HanpaBiaeHus pa3sutus (IIHP) Canxrt-IlerepOyprckoro rocynapcTBEHHOIO
HMHXEHEepHO-3KoHOMHUYeckoro  yHuBepcurera (CIIGIMDY), «kak mperenjneHta  OBITbH
HAIlMOHAJILHBIM MCCJIEI0BATEIbCKUM YHUBEPCUTETOM, ONIPEAEICHBI UCXOS U3 €r0 MUCCUU U TeX
obnacreii uccienoBanui, no kotopeiM CII6I'MMIDY 3annmaer nuaupyrouiue nosunuu B Poccun u

UMCECT IMMOTCHI WA JJIsA I[aJ'II)HeI\/'IHIGFO HX YKPCIIJIICHUA.

OpaHMM U3 BaXHBIX KpUTEpUEB BBHIOOpAa TPUOPUTETHBIX HAMpaBICHUN ObUT MOTEHIHMA
KOMMEPLHAIA3AMN PE3yJIbTaTOB HAy4yHBIX ucciaeaoBaHui. I[lockoyibKy TIUIaBHOM 3amadei
HCCIIEI0BATEIBCKUX YHUBEPCUTETOB [IpaBuTtenbcTBO P® CYuTaeT IIOArOTOBKY
BBICOKOKBaJIM(PUIIMPOBAHHBIX KaJpOB, MpUOpUTETHbIE HampaBieHus pa3zsutus CII6IMDY, kak
HCCIIEIOBATENIbCKOIO YHUBEPCUTETA, ObUIM C(HOPMYIHMPOBAHbI M0 HAMpPaBICHUSIM MOJATOTOBKU

CIICIUaJIMCTOB. B kadecTBe Takoro HaITpaBJICHUA BBIACIICH U «I/IHHOBaHI/IOHHIﬂf/'I MCHCIKMCHT».

B CIIGI MDY cnoxwuiicsa psan obnacted GpyHIaMEHTATBHBIX W MPUKIAIHBIX UCCIEIOBAHUHN TIO
HampaBiieHHI0 «/HHOBAIlMOHHBI MEHEDKMEHT», I03BOJISIONIMX KOMILJIEKCHO OXBaTHUTh
COBpeMeHHyI0 mnpobnemaTuky panHoro I[IHP ¢ paccmoTpenuem Bcero cnektpa ¢dopm

WHHOBAIIMOHHOTO Pa3BUTHS IKOHOMHUKHU U YIPABICHHS Ha MPEINPHUATHAX (TIO OTPACIISM).

[lo HampaBnenuto «MHHOBaunoHHBIH MeHexkMeHT» B CIIOIUMDOY pabortator uersipe
¢dakynbrera ((pakyabTeT MEHEKMEHTa, (aKkyJbTeT OSKOHOMUKM U  YIpaBICHUS B
MalIMHOCTPOEHUH, (PaKyIbTeT SIKOHOMUKH U YIPABJICHUS B XUMUYECKOW IMPOMBIIIICHHOCTH U
MIPUPO/IOII0JIL30BAHNH, (DAKyJIbTET PETHOHAIBHON SKOHOMUKH U YIPABIIEHUS), s IPOrpaMM Ha

(dakynpTeTe MHPOPMALMOHHBIX CUCTEM B SKOHOMHKE M YITPaBJICHUH.

HccnenoBanuss B 00JaCTM  MHHOBAIIMOHHOTO MEHEKMEHTA IpakTU4YecKH BeayT 15
CHeHaTM3UPOBAaHHBIX Kadeap, pa3BUBAIOUIMX CBOM HAINpPaBJICHHsS HAyYHBIX HCCIEIOBAHMM.
Hamuuue B CIIOIUOY kommiekca HaydHbix kol B pamkax I[IHP «HHOBamoHHbIi
MEHEPKMEHT» CO3/1a€T YCIOBUS JUIsl CACTEMHOTO PEUICHUS 3a]a4 MOrOTOBKU CHEUAINCTOB IO
HanpaBiieHHI0 «MeHEeIKMEHT», COPUEHTUPOBAHHBIX HA Pa3BUTHE MHHOBAIIMOHHON 3KOHOMUKHU

Ha IpeInpUsITUsIX (110 OTPacsIM U BUJaM 3KOHOMHUYECKOH AESITeIbHOCTH).

OcHoBHBIMH oOnacTamu uccienoBaunii B8 CII6I' MDY o ITHP «HHOBAIMOHHBINA MEHEIHKMEHT))

MOKHO Ha3BaTb CJICAYIOIINC:
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1. YHpaBJ'[CHI/IC MHHOBAIIMOHHBIMHA u HMHBCCTUIITMOHHBIMH nmponeccamu

(GYHKIIMOHUPOBAHUS U PA3BUTHUS IPOMBILIIICHHBIX IPEAIPUATHI.

2. HccnenoBaHue MpoleccOB YIPaBJIEHUS HWHHOBAILMOHHOM pecTpyKTypu3alueil Ha

IMPOMBIIIJICHHBIX ITPCAIIPUATUAX.

3. CoBepIeHCTBOBAHKE YIPABIICHUS] WHHOBAIIMOHHOW JCSITEIIBHOCTHIO B OPTaHU3AIUAX

COITMAITBHOM CepHI.
4. MapkeTUHIroBasi KOOpAUHALIMSL 1€ TEIbHOCTH MPEAPUATHI.
5. VIHHOBaITMOHHBIC TEXHOJOTHH MEPEePadOTKU IPUPOJHOTO YTIIEBOIOPOTHOTO CHIPHS.

6. UccrienoBanue TEXHOJOTHI IIPOU3BOJACTBA HAHOMATEPHUAIOB Ha OCHOBE PECYPCOB

9KOCHUCTEM, OTXOJ0B IMTPOMBINIJICHHOCTH U CCJILCKOI'O XO3SMCTBA.

B cooOuienun paccmaTpuBaroTcsi HauOoJiee 3HAUMMble pPE3yibTaThl (yHIAMEHTAJIbHBIX U
MPUKIIAHBIX HMCCIEIOBAHUN M Ppa3pabOTOK MHHOBAIIMOHHOTO XapakTepa mo 2 U S5 objacTsiM
HCCHGHOBaHHﬁ, IMOJIYYMBIIUX PpPa3BUTHC Ha Ka(i)ez[pe OKOHOMHUKHN HW MCHCI)KMCHTA B

HG(bTGF&?.OXI/IMI/IquKOM KOMIIJICKCCE.
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9. EESTI ENERGIA OLITOOSTUSE TULEVIKUPLAANID. Priit Ploompuu, Eesti
Energia Olitoostuse projekti direktor

Praeguses majanduslikus olukorras, kus Eestis on noorte toopuudus kerkinud 29%-ni ning
nditeks kutsehariduse l0petanutest ei ole endale aastaga rakendust leidnud 17%, on uute

tookohtade toomine majandusse eriti oluline.

Eesti Energia langetas moodunud aasta maikuus uue pdlvkonna Enefit-280 Jlitehase
investeerimisotsuse ning ehitust6od algasid moéddunud aasta septembris. Uue tehase mehitamine
on juba alanud, kuid tdishoo saab virbamine sisse 2011. aastal. Tehas kéivitatakse 2012. aastal.
Rajatav  Olitehas kasutab senisest keskkonnasdbralikumat, téokindlamat ja suurema
ithikvoimsusega Enefit-tehnoloogiat, mis on vilja arendatud Eesti Energia ja rahvusvahelise

msenerfirma Outotec koostdos.

Uue olitehase ehitus on Eesti Energia poolne oluline samm korgekvaliteediliste vedelkiituste
tootmise toostuse loomisel Eestisse. Aastaks 2016 plaanib Eesti Energia vélja arendada pdlevkivi
vedelkiituste tootmiskompleksi, ehitades lisaks veel kuni 3 uut Enefit-280 tehast. Eesti Energia
eesmirk on toota aastas Eestis vihemalt 1,3 miljonit tonni rafineerimiskdlblikke ja kaks korda
vadrtuslikumaid vedelkiituseid alates 2016. aastast ja luua selleks Eestisse ka pdlevkividli
jéreltootlustehas vOimsusega 30 000 barrelit pdevas. Laiendamise jargmise etapi kohta

langetatakse otsus 2012. aastal.

Esimese Enefit-280 tehase kéitamisel saab to60d ligikaudu 80 inimest, vesiniktootluse kompleksi
juures kuni 56 inimest. Kokku looks kodumaise vedelkiituste tootmiskompleksi rajamine
olitoostuses ligikaudu 300 uut tookohta, lisaks veel tdiendavad tookohad tehaseid toormega

varustavates polevkivikaevandustes.

Edu kiituste tootmisel pohineb pdlevkivi tdhusal kaevandamisel ja vedelkiituste tootmise

tehnoloogia arengul, mis tagab pdlevkiviressursi maksimaalse vddrtustamise.

Eesti Energial on maailma parim pdlevkivist vedelkiituste tootmise tehnoloogia, mis voimaldab
kasutusse votta valdava enamiku pdlevkivis sisalduvast energiast senisest oluliselt vdiksema
keskkonnamojuga. Eesti vajab loodava uue ning ka ekspordipotentsiaaliga toostusharu jaoks

korgelt kvalifitseeritud personali.

Joudu meile kdigile nende leidmisel ja koolitamisel!
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10. SOME INNOVATIVE APPROACHES IN ENVIRONMENTAL ANALYSIS OF
OIL SHALE WASTES AND DISCHARGES. Reelika Miigi'?, Ekaterina Panova'”,
Uuve Kirso'
'National Institute of Chemical Physics and Biophysics

*Tallinn University of Technology, Department of Chemical Engineering

*University of Tartu, Institute of Chemistry

Oil shale has the potential to enhance energy security in the world, however oil shale wastes
processing and discharge lead to air, water, soil contamination by different contaminants,
including polycyclic aromatic hydrocarbons (PAHs). Due to their environmental concern, PAHs

are included in the US EPA and in the European Union priority lists of pollutants.

In general, measurements of PAHs in environmental matrices tend to be extremely complicated.
It 1s stated that the main source of low quality of analytical data comes from the sampling,
pretreatment, and separation of analytes. Traditional methods of sample preparation are typically
time consuming, employing multistep cleanup/separation procedures involving the use of

extensive amounts of organic solvents.

Recently, a new technique, the solid-phase microextraction (SPME) was introduced into the field
of environmental analysis. SPME is non-exhaustive technique in which only a small portion of
the target analysis is removed from sample matrix. SPME combines sampling and extraction in
one step, where sample can be directly injected into a GC for an analysis without further
treatment. Compare with traditional sample preparation methods SPME is a solvent free,

consequently more environment friendly technique.

In this study application of the new method of PAH analysis in oil shale wastes is presented.
Experiments are carried out to determine the optimum range of conditions for the extraction of
PAHs from oil shale waste leachates. Analysis of PAHs by SPME coupled to gas
chromatography/mass spectrometry (GC/MS) was successfully carried out. In addition it is
faster, safer, inexpensive, easy to perform, than traditional methods of extraction. Optimized

method is recommended to use in environmental analysis of PAHs in oil shale waste field.
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Conference
winnovative Approaches and Sustainable Technology”

Conference is dedicated to 85th anniversary of oil shale processing outset in
Estonia and 50th anniversary of oil shale scientific researches start in Kohtla-Jarve

Virumaa College of TUT, 28th Aprill, 2010
PURPOSE

To afford students, PhD students and lecturers an opportunity of exchange of knowledge about
new technologies as well as innovative approaches in the field of engineering and techniques.

AGENDA
9.30-10.00 Registration
10.00 -10.05 Greetings Viktor Andrejev, Director of Virumaa College of TUT

10.05 -11.15 Plenary session ,,New Technologies in Education*
Moderator Sergey Chekryzhov, PhD
Presentations:

1. Lilyana Ivanova Apostolova-Politova, Assoc Prof, ,,St. Kliement Ohridski® University of
Sofia

Interaktiivse multimeediasiisteemi rakendamine matemaatika opetamisel
vilisiiliopilastele

Multimedia interactive system for mathematics instruction for international students

MynbTuMeMitHasT UHTEPAKTHUBHAS CHUCTEMa 1O MaTeMaTWKe Uil 0OY4YeHHS MHOCTPAHHBIX
CTYJICHTOB

2. Ene Peterson, MA, Virumaa College of TUT
Tehnoloogia: sober voi vaenlane?; Technology: Friend or Foe?; Texnonorus: apyr wimn
Bpar?

3. Maia Pavlenko, Virumaa College of TUT
Kaug- ja avatud 6pe; Distance and open learning; OTKpbITO€ ¥ TUCTAHIIMOHHOE OOYUYCHHE

4. Sergey Chekryzhov, PhD, Virumaa College of TUT; Valentin Vassiljev, PhD, Saint-
Petersburg State University of Engineering and Economics

Bensiinides aromaatsete siisivesinike sisalduvuse vordlev analiiiis;
Comparative analysis of aromatic hydrocarbons content in marketable petrols;

CpaBHUTENbHBIA aHAIM3 COJAEPXKAHMUSI apOMATHUUECKUX YIJIEBOJOPOJOB B TOBAPHBIX
OeH3MHAX

11.15-11.45 Coffee -pause
11.45- 13.00 I parallel session

»New Technologies in the Fuel Thermo-Chemical Processing *
Moderator Sergey Chekryzhov, PhD
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Presentations:

1.

Mihhail Kaev, PhD student, Tallinn University of Technology
Polevkivi kataliiiitiline vedeldamine

Oil shale catalytic liquefaction; Ilpsimas mapo-¢a3oBas kaTaquTH4ecKas TUAPOTEHU3ALUS
MPOIYKTOB KOHBEPCHUH KEpOTeHa CIIaHIa

Olga Pihl, student, Virumaa College of TUT
Korge kvaliteediga kiituste saamine reaktoplastidest

Obtaining of high quality fuels from thermosetting polymers (mechanical-industrial rubber
articles)

HonyquHe BBICOKOKaQ4YECTBCHHOT'O TOILIMBA U3 PE3MHOTCXHUYCCKUX I/I3I[CJ'H/II71
Mihhail Fomit$ov, alumnus, Virumaa College of TUT

Poélevkivi ja kivisoe kooskonversiooni voimaluste uurimine korgekvaliteedilise kiituse
saamiseks

Investigation of feasibility of oil shale and coal joint conversion to obtain the fuels of high
quality

HccnegoBanne BO3MOKHOCTH COBMECTHOM nepepa60TKI/I Yl M CjiaHa € HOEJIBIO ITOJTYYCHUA
BBICOKOKa4YC€CTBCHHBIX TOIIINB

Dmitri Sustsik, student, Virumaa College of TUT
Viavlirikka polevkivi hiidrogeenimine
High sulphur content oil shale hydrogenation

HHpOJ’[I/I?: BBICOKOCCPHHUCTOI'O CJIaHIla B IIPUCYTCTBHUHU BOJOPOAA

»Role of IT in Educational Work Promotion*

Moderator Zanna Grat§jova, MsC

Presentations:

1.

Anton Dijev, student, Virumaa College of TUT
Infotehnoloogia arengud Eestis viimaste aastate jooksul

Development of IT in Estonia for some years past; Pa3Butre nHhpopMalioHHbIX TEXHOJIOT U
B DCTOHUH 3a B OCJIEAHUE TOIbI

Alla Novikova, student, Virumaa College of TUT

TTU Virumaa KolledZ iilidpilaste osalemine rahvusvahelises koosooprojektis
,Virtuaalne turism*

Participation of the students of Virumaa College in the project “Creation of new tourist route
“Estonia - Russia” by developing Virtual World of Russian Museum with participation of
Estonian and Russian young people/Virtual Tourism”

VYyactue cryaeHtoB Bupymaackoro komiemxa B - mpoekre "Co3gaHue  HOBOTO
TYPUCTHYECKOT0 MapuipyTa Mexay Octonueid u Poccueit myrem passutust BupryanasHoro
Mupa Pycckoro Myses ¢ ydacTueMm 3CTOHCKOU U POCCHICKON MOJIOACKH"

Mariya Mihaylova, student, Angel Kanchev University of Rousse, Bulgaria

Avatud lahtekoodiga programmide kasutamine 6ppes
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Education by open-source software

OO6yueHnue yepe3 mporpaMMHOE 00ecrieueHrne ¢ OTKPBITHIM UCXOIHBIM KOJIOM

O. Dunajeva, PhD; A. Tokarev, student, Virumaa College of TUT

Andmeanaliiiisi meetodite rakendamine demokraatia indeksi viartuse prognoosimisel
Application of Data Analysis Methods for Democracy Index Value Estimating

HpI/IMeHeHI/IC MCTOAOB aHAJIM3a OAaHHBIX [JId MTPOrHO3HpPOBAHUSA 3HAYCHHA HMHACKCA
ACMOKPAaTUIHOCTH

13.00-13.30 Coffee -pause
13.30-14.30 II parallel session

»Applications of the best Sustainable Technologies*

Moderator Sergey Chekryzhov, PhD

Presentations:

1.

Larisa Grigorjeva, PhD; Aleksandra RjabtSun, alumnus, Virumaa College of TUT
2-metiiiilresortsiini eraldamine Kkristallisatsiooni abil

2-methyl resorcinol eduction by crystallization

Bergenenue 2-MeTwi1 pe3opuyHa IMyTeM KpUCTaUIM3alun

Alexey Beljaev, student, Virumaa College of TUT

Polevkivi ja puidujiiakide koospoletamine

Oil shale and wood waste joint burning; CoBMECTHOE C)KWUTaHWE CIAHIA U JIPEBECHBIX
OTXOIOB

Veronika Shnurova, Artjom Trifonov, students of Virumaa College of TUT
Kolmanda polvkonna biokiitused
Biofuels of the third generation; buotomnnuBa TpeTbero nokoaeHUs

E. Kulakova, student; E. MiSjenko, PhD student Saint-Petersburg State University of
Engineering and Economics

,Uhe akna“ tehnoloogia riiklike teenuste osutamiseks St.Peterburgis foderaal- ja
regionaaltasandil ja nende diguslikud alused

"One window" technique to do state services at federal and regional levels in Saint-
Petersburg and their legal substantiation

TexHonorun «OmHOrO OKHa» JUIsl OKa3aHUs IOCYINAPCTBEHHBIX YCIyr Ha (erepaibHOM U
pernoHanbHOM ypoBHsX B CankT-IlerepOypre u ux npaBoBoe 000CHOBaHUE

»New Technologies in the field of Engineering*
Moderator Alexander Veresh, PhD

Presentations:

1.

Oleg Koreisha, alumnus, Virumaa College of TUT

Alalisvoolumootori juhtimine WinCC keskkonnas
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DC motor control in WinCC environment; YnpapiieHue JBUTraTeaeM MOCTOSHHOIO TOKAa B
cpene WinCC

2. Olga Ruban, PhD; Dmitri Razvarov, alumnus, Virumaa College of TUT

Vertikaalne integratsioon Profinet abil

Vertical Integration model with Profinet; Beprukanbnast unrerpanus ¢ nomoiusto Profinet
3. Igor Devjatohh, student, Virumaa College of TUT

Ligipaiskoodiga virava juhtimissiisteem

Gate Control System with Code Access; Cucrema ympaBieHHS BOPOTaMH C KOJIOBBIM
JTOCTYIIOM

4. Benjamin Dubuc, Clément Duquef, Théophile Gliva, Pierre Petitot, students of
University de Picardie Jules Verne, Amiens

Eksperimentaalne moodul liugumise ja hoordumise vibratsiooni uurimiseks
Experimental Module Slip Stick and Friction Vibration
SKCHCpI/IMCHTaJ'IBHBII\;I MOAYJb MJIA UCCIICAOBAHUS CKOJIbXKCHUA U BI/I6paHI/II/I TPCHUA

14.30 — 15.00 Summary of the Day
Working languages: Estonian, Russian, English

Registration: http://www.vk.edu.ee/konverentsid until 20th April 2010

Additional information: konverents.april.2010@gmail.com
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11. MYJIbTUMEIUMHASL WTHTEPAKTUBHASI CACTEMA OBYUYEHUS 1O
MATEMATHUKE JJ1sA UHHOCTPAHHBIX CTYJAEHTOB. AnocroJioBa-
IMosmrToBa JInasina UBanosa, PhD, Codmuiickuii ynusepcurer um. CBATOrO0
Kanmenrta Oxpuackoro [lenapraMeHT si3bIKOBOro 00y4eHHUsl

B 0oknaode onucwvisaro motl s3Kkcnepumenm, KOmopou s nposena npu o0yYyeHuu no mMamemamuxe
UHOCMPAHHBIX CMYOEHMO8 C NOMOWbIO MYTbIMUMEOULIHOU UHMEPAKMUBHOU CUCEMbL, CUCTEMbl
Moodle, unmepaxmusHoti 00cKu, OOKYMeHmM Kamepvl U KOMOUHUPOBAHUS MPAOUYUOHHBIX

Memooo8 00yYeHUs ¢ MemoOamu e-00yyeHus.

Knroueswie cnosa: mamemamuxa, cmydeHmbl uHocmpaHybsl, MlemeMeaulea}Z UHmMepaKknmueHasl

cucmema, Moodle, unmepaxmusnas 0ocka, OOKyMenm Kamepa.

[Ipu 0OyyeHnH Y4EeHUKOB U CTYI€HTOB B MUPOBOW IIPAKTUKE MCIOJb3YIOTCS HOBbIE TEXHOJIOTHH,
KOTOpbIE XapaKTEPU3YIOTCS BOCIPOM3BOJMMOCTBIO PpE3YJIbTaTOB U  BBICOKOH CTENEHBIO
sppexktuBHOCTH. C  MOMOILIBIO 3TUX TEXHOJIOTUH MOYKHO  OCYIIECTBUTH  XOPOIILYIO
MIPUEMCTBEHHOCTh MEXJy CPEJIHMM U BBICIIUM OOpa30oBaHHEM. OTH TEXHOJOIMHM JAloT
BO3MOJKHOCTb JIJIsl IIUPOKOTO MPUMEHEHHs MPOCKTHO-0a3upoBaHHOTO o0yueHus (project based
learning), o0y4yeHuss B KOMaH/A€, UHTEHCUBHOIO OOy4yeHHUs U OOyueHHUs Ha pa3HbIX YPOBHSIX B
3aBUCHUMOCTU OT HMHIUBUAYAJIBHOIO TeMIma Kaxjaoro oOywdaemoro. Ilpu ucmnonb3oBaHUM ATHX
TEXHOJIOTUH HaXoJAT MPUMEHEHHE MHOXKECTBO COBPEMEHHBIX KOMIIBIOTEPHBIX CHUCTEM
ynpasieHusi oOyuenusi kak Moodle, Claroline, Dokeos u np., mpu KOTOpbIX MOXXHO JOCTHYb
rMOKOCTH, MHTEJUIMTEHTHOCTH M BO3MOYKHOCTHU Il AMHAMHUYECKOM pekoHpurypauuu. Cucrema
Moodle mno3Bosser KOMOMHMpOBaTH TPAJAULMOHHOE OOydyeHHe ¢ OOydeHHEeM MpH I[OMOILHU
mnatdopmbel Moodle, MHTEpaKTUBHOW TOCKM M MOKYMEHT Kamephl. S mpuHsiaa ciemyroiee
pabouee ompenenenue mis Moodle - 3TO mporpaMMHBIA MPOAYKT, TMO3BOJISIOMIMN CO3/1aBaTh
Kypchl U web-caiiTel, 6azupyromuecs Ha HTepHETe. DTO MOCTOSIHHO PAa3BUBAIOIIMIICS TPOEKT,
OCHOBAHHBIM Ha TEOPUM COLMAIILHOTO KOHCTpYKTHBU3Ma. Moodle pacripoctpansercs OecriiaTHO
B Ka4eCTBE MPOTPaMMHOTO obOecreueHusi ¢ OTKPBITEIM KojoM (Open Source) moja JulleH3UEH
GNU Public License (rus). Mbl MOkeM KOIUPOBATh, UCHOJIB30BaTh U U3MEHATH MPOTPAMMHBIN
KO/l IO HallleMy YCMOTPEHHUIO B TOM CIIy4yae, €CJIM Mbl COTJIACHBI: MIPEJIOCTABIISTh KO APYTUM, HE
U3MEHSTh U HE YAaJlIsITh U3HAYAIbHbIE JTUIEH3UU U aBTOPCKUE MpaBa U UCMOJIb30BaTh TAKYIO ke
JUIEH3UI0 Ha BCIO NPOU3BOJHYI0 paboty. Moodle MokeT ObITh YCTaHOBJEH Ha JHOOOM
KoMIptoTepe, mnoianepxkuBaromieM PHP, a Tawke 0a3pl JaHHBIX CTylE€HTa IpPU YCBOCHHHU
00JITapCKOTO SI3bIKA M CIECIHAIM3UPOBAHHON MATEMAaTHYECKOW JIGKCMKA M COOTBETCTBYIOIICH
teopun. CodryepHsiii maker Moodle siBnsieTcss mpearnoYuTacMbIM, TOTOMY YTO OH O€CIIaTHBIM,

C HUM pa60TaeTcs1 JIETKO, 06y‘I€HI/I€ MOHO CAcjJaTb IIOoOmIaroBo B 3aBHCUMOCTH OT
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uHauBuAyanbHoro Ttemmna tuna SQL (manmpumep, MySQL). O moxer ObITh 3amylleH Ha
onepanuoHHbIX cucremMax Windows uinu Mac u MHOTHX pasHOBUAHOCTAX linux (Hanpumep, Red
Hat wnn Debian GNU. CnoBo Moodle — 3T0 ab0peBuatypa moHATUS MOAYJsipHas 0OBEKTHO-
OpUEHTUPOBaHHas JMHaMu4eckas oOydaromias cpena, KoTopas HauOosiee I0JIe3Ha JUls
MPOrpaMMUCTOB M TEOPETUKOB. DTO TaKXKE€ MOXKET ObITh M IJIarojioM, KOTOPBIM O3HAdaer
IIPOILECC MEJICHHOTO IPOOUpPAaHUs CKBO3b Je0OpH, U3yUEHHsI Yero-JIM00 10 Mepe ero NOsBIICHMUS,
UCIpPABIIEHHE CBOMX OIIMOOK, KOTOpPO€ BIIOCIEACTBUM BEAET K Ppa3BUTHUIO HHTYULIUH,
COO0Pa3sUTENBHOCTH U TBOPYECKUX criocoOHOCTel. [lo cymecTBy, 00€ 3TH TPAaKTOBKU MOAXOMIST
Ui 00ydeHUsT UHOCTPAHHBIX CTYJEHTOB, YYUTBIBAsl MHIUBUIYyaJIbHbIE OCOOEHHOCTH YCBOEHUS
00JrapcKoro s3blka U MaTeMaTUKH KaXKIbIM cTyneHToM. Bce atu poctounctBa Moodle parot
BO3MOXHOCTb [UIi WHOCTPAHHBIX CTYAECHTOB JIETKO IPEOJI0JIETh IICHUXOJIOTMYecKuil Oapbep,
KOTOPBIM SIBJISIETCS PE3yIbTATOM HMX MPEObIBaHUS B HE3HAKOMOM TOCYJapCTBE M OT TOTO, YTO
oOyueHue IPOBOJAUTCS HAa YYKOM JIJIsl HUX S3bIKE, KOTOPHIM OHHU BCE K€ HE BJIAJICIOT 10CTATOYHO
Xopo1o. MHTepakTUBHAs IEKTPOHHAsA Oeiast 10CKa 3aMEHSeT TPaJAULMOHHYIO0 OElyl0 JOCKY U
OHa MMeeT OojblMe BO3MOXKHOCTU. OHa CBsi3aHa C MPOEKTOPOM M KOMIIBIOTEPOM, M Ha HeEH
MO>KHO IHCAaTh, PUCOBATh, PEJAKTUPOBATH, 3alIOMUHATh, MUCATh IEKTPOHHOW PYYKOW U Ha HEU
MOXKHO COXpaHATh MH(opmanuio. [lopraTuBHast TOKyMEHT Kamepa MO3BOJISIET B XOJA€ JEKUUUU
MIOKa3bIBaTh JOIOJIHUTEIbHBIE 3allUCH, KOHTPOJMPOBATH TPEX3MEpPHbIE OOBEKTHI, IEUaTHbIE

MaTepuabl, IPO3pavYHbIE CIANIBI U T.1I.

B Moem poknaze s Oyay paccMaTpuBaTh CO3JAaHHYIO MHOW MYJIBTHMEIUHHYIO HHTCPAKTUBHYIO
CUCTeMY OOYYCHHs I10 MaTeMaTHKE JIIi WHOCTPAHHBIX CTYACHTOB B /lemapraMeHTe s3BIKOBOTO
ooyuenus (IIEO) Codwmiickoro yHuBepcutera uM. «Cpsitoro Kmmmenrta Oxpuuckoroy». Jta
MOYJIbHAsE 00BEKTHO-OPHECHTUPOBAHHAS JUHAMUYCCKAs 00yJaromiasi cpesia o MaTeMaTuKe Jiis
oOydYeHUsl HAIIUX CTYJICHTOB Ha TOJTrOTOBUTEIHLHOM OT/ACICHHH JlemapTaMeHTa HaXOJAWTCS Ha
CICIIMAILHOM CEPBEPe M CTYIEHTAM IPEIOCTABIISICTCS BO3MOXHOCTD ITOJIB30BATHCS €0 MOYTH

Ha Ka)XJIOM 11ary Bo Bpemsi 00y4eHHs] MaTeMaTHKe.

MynbeTuMeuitHasT WHTEPAKTHUBHAs CHUCTEMa IO MaTeMaTHUKE [UISi WHOCTPAHHBIX CTYICHTOB
pa3paboTaHa C yueTOM MapajieIbHOI0 N3ydeHHUs: OOJIrapcKoro si3bika u MareMatuku. OHa uMeeT

CJICAYIOIUEC KOMIIOHCHTHI:

1. JlekuMOHHBIM Kypc MaTeMaTHKH Ha OO0JrapckoM S3bIK€, COCTOSIIMM M3  BBOJHOTO U

OCHOBHOTO Kypca.

2. TecTpl 10 MaTeMaTUKE HAa OOJITAPCKOM SI3BIKE.
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3. Mopaynu: DieMeHThl JMHEHMHOW anreOppl M MAaTEMaTUYECKOro aHaliu3a, OJIEMEHThI
AHATTMTHYECKOW TeOMEeTpUU U Teoprn BEpOSTHOCTH U CTAaTHCTUKU. (MOIynu cienanbl Ha Tpex

YPOBHSIX)

4. Pa3zpaboTaHHble MYJIbTUMEIUITHBIE MAaTEPUAJIbl COJIEPIKAT HEKOTOPBIE JIEKIIMH U KOHKPETHbIE
TEMbI JUIsl IPUMEHEHUsS MaTeMaTHMYeCKUX 3HAHUW B SKOHOMHKE, (pu3uke, OMOJIOTHH, XUMUH,

paccka3sbl 10 UCTOPUU MAaTEMATUKH U B JPYTrUX 00JIacTAX 3HAHUM.

5. MaremaTtndecKuil 2JIEKTPOHHBIN CIPABOYHUK.

6. DJIEKTPOHHBIN OONTAPCKO-aHTTUIUCKUAN CIIOBAPb.

7. Kiro4 BEpHBIX OTBETOB.

8. [lIxana oueHNBaHUs 3HAHUH CTYICHTOB.

9. [IpumepHbIe KypcoBble pabOThI-00pa3iibl, pa3paboTaHHbIE CTYJEHTAMH.
JleKuMOHHBIN Kypc 10 MaTeMaTHKe Ha 00JrapCKOM SI3bIKE COCTaBJIEH

Ha OCHOBE y4eOHBIX [TPOTrpaMM JUIsl pa3HbIX CHIEUANIbHBIX JUCLUIUINH (MaTeMaTuKa,

¢buzuka, Xumusi, 6MOJIOrUs, 300J0TUSI U IKOHOMUKA). OH COCTOUT OT JABYX 4YacTeil: BBOJAHBIN U
OCHOBHOH Kypc. BBOIHBIH Kypc COAEpPKHUT YacTo YHOTpPEOJIEMYIO CIEHUATU3UPOBAHHYIO
00JrapcKyr0 MaTeMaTUYeCKyl0 JIEKCHKY (TEpPMHUHOB M HETEPMHHOB), KOTOpash MMEET CaMylo
60Jb11yI0 3G (PEKTUBHOCTH BO BpeMs pabOThl ¢ MAaTEMAaTHUYECKUMH TEKCTaMH, T. €. TTIOMOTaeT B
camoii 0OJIBLION CTENEHN UHOCTPAHHBIM CTYIEHTaM JUIsl OCYILECTBICHHS YCTHOM M MUChMEHHOMN
KOMMYHHUKAIIMU B 00JaCTH MaTeMaTUKH U JIJIs TOTO, YTOOBI YCBOUTH y4€OHBIN MaTepuai 000ux
KypCcOB OBICTpee W MpOYHEe. DTy JEKCHUKY 5 ONpeaeNniia MOociie TMOAPOOHOrO HMCCIIeIOBAHMS
y4eOHOTO cojepKaHusi OOJIrapCKuX Y4eOHMKOB O MaTeMaTuke, (pu3uke, XMMUHU, OMOJIOTUU U
SKOHOMMKE JUISl CPEJHUX IIKOJ; PYCCKUX, I'PEYECKHX, KHUIPCKHUX, TYPELKHX, MOHIOJbCKHUX,
KUTaWCKUX M BBETHAMCKUX YYEOHHKOB M Y4E€OHBIX IPOrpaMM IO MaTeMaTHUKe JUIsl CPEAHMX
IIIKOJI; TEMbI, KOTOpbIE YK€ OBLIIM JIaHbl Ha TOCYIAapPCTBEHHBIX 3K3aMEeHax Ui aTecTara 3pejloCTH
B Pa3HBIX rocynapcrnax; 6oirapckue yueOHble IporpaMMbl U ydeOHukHu matemaTuku i [ u 11
Kypca OOJIFapCKMX YHHMBEPCUTETOB, MO KOTOPhIM Ha CIEAYIOLUNH Troj OyAyT yuuTheCs
MHOCTpPaHHBIE CTYAEHTHI. Ta jke MaTeMaTH4ecKas JIEKCUKa COJIEPKUTCSA U B TECTaX, MOJYJIAX, B
pa3zpaboTaHHBIX MaTepuajgax Ajas MYJIbTUMEIUU M B KOHKPETHBIX TeMmax Jisi MpPUMEHEHUs
MaTeMaTUYECKUX 3HAHUM B SKOHOMUKE, (pU3UKe, OMOJIOTHH, XUMHUH, B COCTAaBJICHHBIX paccKka3ax
Ha OIpe/eeHble TEMbI, CBA3aHHBIMU C IPUMEHEHHEM MaTeMaTHUYeCKUX 3HAHMHO Kak U B

pacCkazax HU3 MHCTOPHUM MATEMATUKH, B MATCMATHUYCCKOM JJICKTPOHHOM CIPaBOYHUKEC, B
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AJIEKTPOHHOM OO0JIrapCKO-aHTJIMHCKOM CJOBape, TaKk U B IPUMEPHBIX KYpPCOBBIX paboTax-

obOpasmax.

Moayau crenyromue: DIeMEHThI JUHEHHON alreOpbl 1 MaTeMaTHYECKOTO aHAIN3a; DJIEMEHTHI
aHAJIUTUYECKON reomeTpuu; Teopust BEpOSITHOCTU M CTAaTUCTHKU. Y KaXKJIOTO MOJIYJS €CThb TPU
ypOBHs. Y4eOHbII MaTepua Ajs IepBOro YPOBHS BKIIOYAET JEKCUKY U (PaKTUUECKUN MaTepua
(B TEOpHSIX U 3aJja4ax) TOJIBKO /sl 00IrapcKoro MKOJIbHOIO Kypca MaTeMaTHKU. DTOT MaTepHall
CILY?)KUT OCHOBOM JUIsSl TOTO,4TOOBI CTYJEHT MOT IIEPENTH K OCTAJIbHBIM JIBYM YPOBHSIM. Y 4eOHBII
MaTepuai JUisi BTOPOTO YpPOBHSI BKJIIOYAET JIEKCUKY M (aKTUYECKUH Marepuan Ijisi IepBOro
YPOBHS U PACIIUMpPEH JEKCUKOM M (PaKTUUYECKMM MaTepHalloM M BKJIIOYEH B KypcC IO BBICHIEH
MaTeMaTHKe JUIsi TUMHA3UM ¢ MaTeéMaTU4YEeCKUM NpoduiaeM U Uil BBICIIUX YUYHIUIL. YU4eOHbIN
MaTepuai Uil TPEThEro ypOBHS BKJIIOYAET MarepHuall, KOTOPbI M3ydaeTcs Ha MEepBbIX ABYX
YPOBHSX, OPEHTUPOBAH K CIHEIHAIbHBIM JUCHUIUIMHAM U COJEPKUT HOBYIO JIEKCUKY M HOBBIM
(dakTuyeckuil Matepuall, HEOOXOAUMBIN MPU U3YYEHUU CHEIUAIBHBIX IUCHUIUIMH, O KOTOPBIX 5
yxe  rToBopwia. Hampumep:  ameMeHTB — MareMmarmdeckoro — aHanmsa  (pyHKumw,
MIOCJIEJOBATEILHOCTH, T'PAHULIbI, IPOU3BOIHAS U JPYTUE), HIIEMEHThl aHATMTUYECKONH F€OMETPHUH
(KoopAMHATHAs CUCTEMa, BEKTOPbI, CKAJISIPHOE U BEKTOPHOE IPOU3BEJIEHUE U JPYTUE), TEOpus
BEPOSITHOCTU U CTAaTUCTUKU. MoAynu He 3aMEHSAIOT y4yeOHMK. B HUX BKIIIOYEHBI camble
HEOOXO/lMMbIE TEOpHUs W CHUMBOJIMKA [0 MaT€MaTHKe, OCHOBHBIE 3aJaud, d3JEKTPOHHBIE
TEMaTU4YEeCKHE TECThl JJIsl MPOBEPKH YCBOEHUS (POPMYJ COKPAIIEHHOTO YMHOXEHUS, JeHCTBUS
U3BJICYEHUE KOpHS, BO3BEJCHHE B CTENEHb U Jorapu(MUpOBaHHE, PELIEHUE KBAJPATHBIX U
TPUTOHOMETPUUECKUX YpaBHEHUH, BBIYMCIEHUE JI€TEPMHUHAHTOB, OIEpallMd C MaTpUllaMH,
HAX0XJCHUE YPaBHEHUSI MPSAMBIX, IOCTPOEHHUE I'pauKOB (PYHKIIMH, HAX0XKACHUE MPOU3BOIHbBIX
u apyroe. Monaynu cojaepkaT U KOMOMHUPOBAHHBIE TECTbI, OXBATBIBAIOIIME LIETBIA pa3zeln
y4eOHOU TPOrpaMMbl. ITH TECTHI OOBIYHO MpETHA3HAYEHBI JUISI CaMOCTOATENBLHON paboThl U
JUI OLEHUBAHUS CTYICHTOB OHJaMH niau odraitH. Cepbe3Hol MpoOieMol mpu ONpeesIeHun
MaTtepuaia Juisi COOTBETCTBYIOILIETO0 MOAYJIS SIBJSUIOCH TO, UTO HE XBAaTaeT COOTBETCTBUS MEXIY
y4eOHBIMH IIpOrpaMMaMi U y4€OHBIMU IUIaHAMU U1 CPEAHMX M BbIcIuX yuyuiui bonrapuu, a
TaK)Ke U MEXJY HUMHU, U T€ XK€ B JPYTUX IOCYJapCTBaX, OT KOTOPBIX Mbl UMEEM CTYACHTOB B
Henapramente si3pikoBoro o0ydenus (JJEO). bonrapckue yuebusle mporpaMmMsl He Bcex BY3-0B
COTJIaCOBAHbI C €BPONEMCKUMHU 00pa30BaTeNIbHBIMM CTaHAAPTAMHU U Y4€OHBIMHM IpOrpamMMaMu
[0 MaTeéMaTuKe B CpPeIHUX M BbICHIMX yuywium@ax. OTCyTCTBUE COOTBETCTBUS U
COTJIAaCOBAHHOCTH BEJYT K HEHY)KHOMY CTPECCY HE TOJIbKO Y MHOCTPAHHBIX CTYIAEHTOB, HO U y UX
npenojasateneid. Ecau k 3Tomy 100aBUTHh U A3BIKOBOM Oapbep, TO CUTyalllsl OYEHb CJIOXKHASL.

Bce 3tu QaxThl BeAyT K IUVIOXUM pe3yibTaTaM B caMOM Hayaine ux oOyuyeHus. [ljig Toro, yToOsl
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MIPEOJI0JIETh 3TU HEJNOCTAaTKM, s pellnia clenarb o0ydeHHe 10 MaTeMaTHKe 3HAaYUTENIbHO
JOCTyIIHEe U pe3ynbTatuBHee. S1 mojgoOpana M CTpyKTypHpoBajia y4eOHbI MaTepuan Io
ONMHMCAHHBIM croco0aM M paspaboTajia MYIbTUMEAUWHYIO HHTEPAKTUBHYIO CHCTEMY s

O6quHI/I$I HHOCTPAHHBIX CTYACHTOB II0 MaTCMAaTHUKE.

[Ipy BBeneHHMHM MaTeMAaTUYECKOH JEKCHMKH BBOJHOTO Kypca s MCHOJIb3YHO JIEKCHKY, KOTOPOM
MHOCTpPaHHBIE CTY/IEHTHI YK€ OBJIaJENH MpU 00ydyeHuu Oosrapckoro si3bika. C moMoIpio 3ajad,
ONMU3KUX K €XEAHEBHOM >KM3HH, S JIAl0 CTYJEHTaM CJIOBA, OTHOCSIIMECS K pealbHbIM UYUCIIAM,
reOMETpUYECKUM (urypam M JApyruM MaTeMaTU4YeCKUM MOHATUSAM. CTYIEHTHl BBIIOJIHSIOT
yOpaXHEHUS A NOHUMAaHWUS M TPABWIBHOIO 3alMChIBAaHUS MaTeMaTUYECKON JIEKCHUKH.
Hanpumep, Ha ueTBepTOM ypoke IO O0JIrapCKOMY SI3bIKY CTYAEHTBHI Y4aT Ha3BaHHS IIEJIbIX
YHUCEIT, 3HAKH ,, 7 5 o) 5y 27 0aly 557 s 555 5= 5 55 «ee 5 55 5 5 » 3 (ILTIOC, MUHYC, YMHOKEHHUE,
NBOITHAs TOYKa, OOJbIlIE YeM, MEHbIIE YEM, PaBHO, U TaK Jajee , 3amsiTas, TOUKa ¢ 3alsTol u
cioBa OykBa, 00pasyro, 3alUCh, HAXOJIUTh, YUCIO, TPYIIA, CTYAEHTHI, TOCYAapCTBO, TOPOJ,
CTOpPOHA, POKJEHHBIN, MECSL], I€Hb, TOUKA, KacaTeJbHasi TOUKa, OTPE30K, PUTypa, TPEYrOJbHUK,
JUIMHA, BBICOTA W JIPyrue) U YHOPaXHSAOTCS cyuTaTh 10 20 B mpsModl u oOpaTHBIM psj.
CrynenTam 3ajato Takue Bornpockl: Ckoibko ctyneHToB B Bameit rpynmne? Kakoit Homep Bameit
rpynnsl ?, Korma Bel poaunucs (neHs, mecsu, rox)?, Otkyna Bei?, Kto u3 rpynnel camblit
crapmumii? Kto u3 Bamei rpynnel cambiii muammuii?, Ha ckonbko et (MeceneB, JTHEH)
crapuie?, Co CKOIbKMUMHU HUppPaMu MOXKHO 3amucath rona Bamero poxaenus?, Co CKOJIbKUMHU
uudpamMu MOKHO 3aIucaTh roJ poxaeHus Bamero apyra? Kaxmoe 4ucio MOXKHO 3amucaTh Mpu
IIOMOIIH ...... . Kak 3anuceiBaeM uucna? Kakoe oceHHee CHM)KEHHE Ha HEKOTOpbIE TOBaphl?, U

T.1. Tak s mocTeneHHO BBOXKY MAaT€MAaTUUYCCKYIO JICKCUKY JJIA pCAJIbHBIX YHUCCII.

Bor u ABa IMMpuMEpa U3 BBOJHOTO JICKIITMOHHOI'O Kypca IJId 0OBSICHEHHUS CMbIC/IA U 3aKpCIIICHUA

TEPMHUHOB HaTypaJlbHOE (€CTECTBEHHOE) YHCIIO, YSTHOE YHUCIIO U HEYETHOE YHUCIIO.
Ilpumep 1.
Ha nocke s nanucana uncna 1,2, 3,4, ..., n, ... N.

51 roBopro: D10 HaTypalbHbIE YKca. | €CTh HATypaJIbHOE YUCIIO. 2 TOXKE HaTypajJbHOE YHUCIIO.

110 ectb HaTypaIBHOE YHUCIIO.
CnpammBaro CTyCHTOB: 6 HATypaJbHOE YUCIIO WU HET?
JaiiTe mpuMepsl Ipyrux HaTypajdbHbIX ynuces!

A rosopio: Yucna 2, 4, 6, ..., 2n, ... uetHble uncna. Yucna 1, 3, 5, ..., 2n-1, ... HEUETHBIE YKCIIA.
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Hanuumure: Tpy 4eTHBIX YKCIIA; TPU HEUYETHBIX Yncia !
Kaxkoe uncno: 27 -uernoe wiu HeuetHoe; 112 - yeTHOE WIIM HEYETHOE YUCIO?

[To aHanorum oOBACHAIO 3HAYEHUS U YTBEPXKJIAI0 TEPMUHBI IPOCTOE YHUCIIO, COCTABHOE YUCIIO U

IIOCJICAOBATCIIbHBIC YU CJIA.

Ilpumep 2. Hanumurte mnojn kaxjaoil ¢urypoit ee na3Banue. Kakas u3 Quryp, KoTopbie BbI
HA4YepTUIIM, UMEET CTOPOHY, KOTOpas Oosblie (AauHHEe) yeM ocrtaibHble.? Kakas u3 ¢uryp

MMEET caMylo OOJIBIIYIO (JJIMHHYIO) CTOPOHY?

Puc. 1

Kaxgas Tema BBOJHOro Kypca CTPYKTYpHUpOBaHa CIEIYIOIIMM CIIOCOOOM: BBOJSTCS HOBBIE
CJIOBA, JEJIAIOTCS YIPAKHEHHS ¢ HOBBIMM CJIOBAaMH B IOJXOJAIIEM TEKCTE W YIPAXKHEHHS KaAK
JaHHbIE B INpUMEpPE, BBOJUTCS TEOpHs, HeoOXoaumasi [Uisl pellleHus 3ajady, camas OCHOBHas
(BakHas1) 4aCTh U3 TEOPHHU, JAIOTCA 3aJa4d JJIsl cCaMOCTOsTeNIbHOU padoThl. [Ipu npenonaBanuu
KOKJIOM TEeMBbl s HUCHOJIb3YI0 MHTEPAaKTHBHYIO JOCKY M JOKyMEHT Kamepy. Hampumep Ha

HHTepaKTHBHOI;'I JAOCKE IMOABIIACTCA CICAYIOLICE:

Hanumure omnpenenenue MenuaHbl, HCHOJb3Ys CIEAYIOLIIME CIIOBA: Meouanda, 6epulund,
ompe3oK(cecmenm), Ha, CMOPOHY, C, COEOUHsem, KOMOPOU, ecmb, HPOMUBONOTONCHYIO,

cepeouna, mpey2obHuUKaA.

Korna CTYACHTBI HAIIMIIYT ONPCACICHUA, IIPU IMOMOIIM AOKYMCHT KaMCPbl A IIOKa3bIBAIO HX
TETpagu U ONPCACTICHUSA, KOTOPLIC OHU YKC HalKCalu U IIOTOM Mbl BMECTEC KOMMCHTHPYCM

OLIMOKH, KOTOPbIE KaXbIi CTYAEHT cenand 1 Te paboThl, KOTOpPbIE 03 OLINOOK.

JIOKyMEHT Kamepa M WHTEPAaKTHBHAas JIOCKa MOAXOAAT U JUIsl IMPOBEPKH M HCIPaBJICHUA
JOTYILIEHHBIX OLIMOOK B TEKCTax, KOrJa s IMPOBOXKY MaTeMaTUYECKUE JUKTAHTHI, a TaK K€ U
KOI'/Ia TOKa3bIBal0 pELIeHHE 3a/a4 Pa3HbIX CTyAEHTOB. Hampumep, Ha MHTEpaKTUBHON JOCKE

IMOABJIACTCA CIICAYIOIIasa 3aja4da:
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1. Kak yntaem Beipaxxenue ,,a € N7

A) Hucno a sBAseTCS pealbHbIM YHCIOM.

b) Yucno a sBnsercs palOHAIbHBIM YHCIIOM.

B) Yucno a npuHaaieKUT MHOYKECTBY €CTECTBEHHBIX YHCEN.
I') Yucno a sBnsiercs LENbIM.

2. Kak npu oMoy CMMBOJIMKH MO>KHO HanucaTh npaBuiio “CTeneHb CTENeHYeTCsl CIEAYIOIUM

00pa3oM: MUIIEeM TaKYIO K€ OCHOBY 1 YMHOAEM CTEIIEHHBIE TIOKA3aTeNIn MEXy o000 .
" log, N
A) a".a"; B) (a"’) =a""; B) log ,a"=x; T)a™".

C YBCINYCHHUEM JICKCUUCCKHUX U q)aKTI/ILICCKI/IX 3HAHHHI CTYACHTOB H3 00JIacTH MaTEMaTUKHU
IIOCTCIICHHO CHHMXKACTCs H€O6XOI[I/IMOCTB OOBSICHEHHST 3HAYEHUSI CIOB U HX YKPCIUICHHUA, IIPU
KOTOPBIX YBCIIMYUBACTCA BpPCMA JId NPCogaBaHUA W I YIPAXKHCHUA MATCMAaTHYCCKUX

3HAHUH. ITO IO3BOJIIET MHE AaBaThb CTYACHTaM OoJIbIIIe 3aga4.

Jlyist orieHuBaHMS 3HAHUW M YMEHHI HCIIOIB3YI0 TECTHI: 7 JJIT BBOJHOTO Kypca (4 mo anredpe, 2
0 reoMeTpuur U 1 KOMOMHUPOBAHHBIN MO anredpe U reOMETPUH JAJIs1 UTOTOBOIO YPOBHS), 13 s
OCHOBHOTO Kypca (5 mo anredpe, 2 no reomeTpuu, 6 KOMOMHUPOBAHHBIX) U 4 0000IIEHHBIX
TecTa JJIsl BBIXOJJHOTO YPOBHS B KOHILIE y4€OHOTO rojia, BKJIIOYAIOIUME BECh YUeOHBIM MaTepuall.
TecTbl, KOTOpbIE HCIIOJB3YI0 B CBOEW pabOTe, MOXKHO DPAa3/eiIUTh Ha JIB€ OOJbIINE TPYIMIIHL.
TecTbl, KOTOPBIE BXOASAT B MEPBYIO IPYIITY, COCTOAT U3 TECTOB, KOTOPBIE OXBATHIBAIOT MaTepual
KaXKJIOM TeMBbl, T.€. TEMaTUYECKHE TECThl 1 KOMOMHUPOBAHHBIE, OXBAThIBAIOIINE HECKOJIBKO TEM
10 MPOrpaMMe MaTeMAaTUKH I pa3HbIX CHelUalbHOCTEH. 3a/1auu B TecTax OObIYHO OBIBAIOT C
BBIOOPOYHBIMU OTBETaMHU, HO ObIBalOT U CcO CBOOOAHBIMH OTBeTamMH. C IMOMOIIBIO TECTOB
YCTaHABIIMBAETCS, A0 KAKOW CTENEHH CTYIEHThl YCBOMJIM MaTEMaTHYECKYIO JIEKCUKY U YMEIOT JIU
OHM MPaBUJIBHO €€ UCIO0JIb30BATh [yl PEIICHUs Pa3HbIX 33]1a4, I0Ka3bIBaTh TO, YTO OHU CHEIaIn
BO BpeMs pelIeHHs] JaHHOM 3aJayd, MOHUMAIOT JIM TEKCT 3aJaud, MOTYT JIM H3Jararb
HEOOXOIMMYIO JUIsl JI0Ka3aTeJIbCTBA TEOPUIO MO MaTeMaTHKE M YMEIOT JIU MPUMEHSTh CBOU
3HAHMS IPU PELICHUH MaTeMaTHYECKUX 3aJad U TaKuX 1o Oynyiel cneunanbHocTU. [IpoBepky
YCBOEHMsI y4€OHOro MaTepuasa CTYACHTaMM S COBEpILAI0 IPHU MOMOIIM 3ajad, KaK HarpuMmep

CIIETYIOIUX:

1. 3a0aua. VI3 perepmunanToB BToporo mopsaka ( A, B, C, D u E), mnsa kakoro u3 HHUX

pe3ynbTaT SBISETCS HEBEPHBIM?
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-4 -5 - -4 -5 -3 -4
A) —3B)| > %200 ° " ° -24:D) _map)| T
303 2 4 2 4 -2 3 1 -7

25.

2. 3a0aua. Haiinute camoe MaJeHbKOE LEJI0€ YHCIIO, KOTOPOE SIBISETCS PELIEHUEM HEPAaBEHCTBA

x 1 2

0 x-1]|>-16.

x 1 1

A)1; B) -3; C) 4; D) 3; E) -4.

[locne oxoHuUaHUsI CBOEM CaMOCTOATEIBHONW pPAabOTHI MO TECTY, CTYAEHTHl BUISAT PpELICHUS
JAHHOTO HEpaBEHCTBA, OLIEHKY, KOMMEHTapUll K JOMylIeHHbIM omuOkaMm. Kak s yxe ckasaia,
3aaa4u U TCKCTBI B MOAYJIAX TPETHETO YPOBHA COCTABJICHBI C YUCTOM CIICHUAJIBHBIX JUCIUIIINH,
KOTOPBIC HWHOCTPAHHBLIC CTYACHTBI HM3Yy4YarOT Ha MOATOTOBHUTCIBLHOM OTACICHUH. HaanMep,
1ocye JeKIUH O (PyHKIMIX Ha OJHY IEPEMEHHYIO U3 MOIYIsl DieMeHmbl TUHEUHOU anceopvl u
MAmMemMamuyecko20 aHanu3d, CTYJIEHTBI, H3Yy4alolue 53KOHOMMKY, pPEIIAIT CJeLyIOLLyI0

3agauy: CrenaiiTe MOIXOIAIINE pacCyKIEHUA a1 (YHKIUW Yy =ax+b C TOYKH 3pECHHS

MaTEMaTHKU U 3KOHOMUKHM.

Co cryaeHTamMu JemaeM CIeAyomni KOMMEHTapUid Ha MHTEPAKTUBHOU nocke: Eciu 0003Haunm
C X 00bEM POU3BOJICTBO, C b - pa3Mep MOCTOSHHBIX PACcX0I0B (HaeM, pacXOobl JIs yIIPaBICHUS U

IpPYrux), C apacxoJaMH, CBSI3AHHBIMU C IPOMU3BOJICTBOM Ha EIUHUIY MPOAYKUUU U C )

O6HII/IMI/I pacxogaMu, TO O6HII/IG pacxoJbl, MNCPEMCHHBIC W IIOCTOAHHBIC PACXOAbl CBsA3aHBbI

CJIEIYIOLIHM CII0COOOM:

y = a + é . [lonyuennas ¢yHKIUS CBA3BIBAET 00IIKE pacXobl y ¢ 00bEMOM

npoMeHUu6ble HOCMOsAHHbLE

[}
obujue
/ pacxoowl pacxoowl

pacxoovt
npon3BoJIcTBA X. OHa SIBJSETCS TUHEHHOMH, T.€. JIMHEWHast Moaelb; KoadduiineHtT n3BecTeH ee
M KAk MapruHajbHBIE pPAcXOJbl W TIOKAa3bIBACT, KaK HAPACTAlOT OOIIME pacxolbl MPH
pacimupeHuu o0beMa MPOU3BOACTBA OJHOW €AUHUIIBI. B CBSI3U € 3THM, CTYI€HTaM CTaBJIIO IS

CaMOCTOSTEIIEHOM pa60T1>1 JOIIOJIHUTECIIBHBIC 3a/1a4i C MPUMCHCHUCM MAaTCMATUKH B 9KOHOMHKE.

MaremaTHuyecKHH JJIEKTPOHHBIH CHPABOYHMK Ha OOJTapCKOM S3BIKE COACPKUT CAMBIHA
BAYKHBIN TEOpETUUECKUN MaTepHall, HeOOXOJUMBIN JUIsl YCIIEITHOTO PELIeHHs 3aJa4 U3 TECTOB, a

TAKXKC U IJId IOHNMMaHUus PCIICHHBIX 3a1a4 B MOOYJIAX.

DJIEKTPOHHBIN €JI0Bapb 00nrapcko-aHrIMUCKui. O4YeHb TMOJIE3HBIM /it 0O0ydeHust ObUIO OB,
eci OBl AJIEKTPOHHBIN CIOBaph ObUT ¢ BXOSANIUM OOJTAPCKUM SI3BIKOM M WCXOJHBIC S3BIKU

AQHTJIMACKUNA W POJHOM SI3BIK CTYIEHTOB, HampumMepO O0JrapCcKo-ariniicKo-pycCKO-HEMEIKO-
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TypGIIKO-FpC‘IGCKO-apa6CKOF0-KHTafICKO-BBCTHaMCKO-MOHFOJ'IBCKOFO CJIOBaps, TaK KaK HEC BCC

CTYACHTHI BJIAJACIOT JOCTATOYHO XOPOIIO AHTJTUACKUM SI3EIKOM.

Kirou AJIe BEPHBIX OTBCTOB IMOKA3LIBACT, KaK CTYACHTHI, IIPABUJIBHO HIIN OIHI/I60‘~IHO, pemnin
3aJaHHBIC 3aJa4H. Ecan CTYACHT HC PCIIMJI BEPHO JAHHYIO 3aJia4y, TO IIPU IMOMOIIXW JOKYMCHT

KaMCPBhI A IIOKa3bIBal0 CTYACHTY €ro p€i€cHUC 1 BMCCTC KOMMCHTUPYEM CACIIaHHBIC OIIHOKWU.

IIkajia OlICHUBAHUS 3HAHWK WHOCTPAHHBIMH CTYJICHTAMHU M0 MAaTeMaTHKE TOYKOBAas, HO €CIIH
HCII0JIb3YeM BO3MOXHOCTH coTyepHOro makera Moodle Touku mpeBpamniaeM B MPOIEHTH U
MIPH 3aBEPIICHUU PaOOTHI HAJ COOTBETCTBEHHBIM TECTOM KaXKIBIA CTYACHT BUIUT Cpa3y Ha
MOHHUTOpPE CBOIO OIICHKY, KOTOPYIO TIIOJy4aeT Ui TOMOJHEHHOro Tecta. OIEHKH, KOTOpPbIE
MOTYT MOJYYUTh CTYJAEHTHI, €cTh: m10X0 2 (0T 0% 10 23 %); HeynoBieTBopUTeabHO 3 (0T 24%
10 32 %); xoporo 3,50 ( ot 33% 10 49%); xopomio 4 (ot 50% no 66%); ouenp xopomio 4,50 (
ot 67% 1o 82 % ); ouenp xopomio 5 (ot 83% a0 92 %), otuuno 5,50 (ot 93% 1o 97 %) u
ommuno 6,00 (ot 98% mo 100 %). [locne TOoro kak OHW YBUACIHU CBOIO OLICHKY, CTYACHTHI

IMOJIYJar0T Ha KOMIIBIOTEPE U HOI[XOI[SIHII/Iﬁ KOMMeHTapI/Iﬁ 10 UX 3HAaHUAM.

KypcoBble padoThl CTYACHTOB COCTOSIT W3 TEM, JAaHHBIX Ha SK3aMEHax [UIsl TOJydeHUs
aTTecTaTa 3peJOCTH WJIM TeM Ui TIOCTYIUICHUS Ha BCTYNHUTEIBHBIX OJK3aMeHaxX s

YHUBEPCUTETOB B UX rocynapcrBax. CTyeHThI IEPENAIOT UX AEKTPOHHBIM ITyTEM.

[Ipn 0oOyueHun MaTeMaTUKH HWHOCTPAHHBIX CTYACHTOB C IOMOIIBIO 3TOH MYJbTUMEIUIHON
MHTEPAKTUBHOM CHCTEMbI, IpPH KOTOPOM YCHENIHO KOMOWHHUPYIOTCS TPAAUIHOHHOE U
JIEKTPOHHOE O0y4YEeHHE, CTYIEHThl aKTMBHO BKIIIOYAIOTCS B y4eOHBINM Iporecc, o0ydarorcs B
3aBUCHMOCTH OT CBOETO MHIUBUYAJIbHOIO TEMIIA YCBAWBAHUS 3HAHWW U YMEHHUU U OBJIAJIEBAIOT

Jy4llle MaTeMaTHKOM Ha OOJITrapcKOM SI3bIKE.
JIUTEPATYPA

[1] ABpamoB, AT., Ct. I'po3eB, Bucina matemaruka (¢ Ipuii0’KeHUsI B HKOHOMUKaTa 1 Ou3Heca),

Benuko TeprOBO, 2000.

[2] ITaBnoB, B. T. MaremaTtuuecku meroau B nukoHomukara, PY , Auren Ksuuen”, [lenra , Pyce,

2006.
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12. COMPARATIVE ANALYSIS OF AROMATIC HYDROCARBONS CONTENT IN
MARKETABLE PETROLS. Valentin Vassiljev, PhD, Saint-Petersburg State
University of Engineering and Economics; Sergey Chekryzhov, PhD, Virumaa
College of TUT

[IpoGnema kayecTBa TOBApHBIX OEH3MHOB B YCJIOBHSX 53KOHOMUYECKOTO KpHU3UCAa OYEHb
aKTyajbHa, OCOOCHHO B TPHUTPAHUYHBIX pernoHax ODctoHun U Poccuiickor denepanuu, T
HEOPraHU30BaHHBIK BBO3  pPOCCHIICKOro O€H3WHAa JOCTaTO4HO pachpoctpaHéH. I[lpu
IIPOM3BOJICTBE MOTOPHOTO TOIUIMBA BaXHBIM TpeOOBaHUWEM SBIISETCS  SKOJIOrHMYEcKas
0e30macHOCT, TpH ero mnpuMeHeHuH. CpaBHEHHE KadecTBa aBTOMOOWIBHBIX OCH3WHOB
MOKa3bIBa€T MPUMEPHOE PABEHCTBO TPeOOBAaHUN K BBICOKOOKTAHOBBIM COpTaM OEH3MHOB B
Poccun u B apyrux ctpanax EC mo OKTaHOBBIM YHCIIaM, HO 3KOJOTHYECKHE TpeOOBaHUS K
OCH3MHAM B €BPOIEHCKUX CTpaH Bbllle. B P® mpuHATHI M OCYIIECTBISIOTCS MPOTPAMMBL,
HaIpaBJICHHbIE HA PELIEHUE 3KOJOTMYECKUX Mpo0JieM U MOCTENEHHOIO JOBEIEHUs TpeOOBaHMM

KayecTBa TOBAPHOT'O aBTOOEH3MHA JI0 YPOBHSI €BPONEUCKIX HOPM.

B pabore mpencraBieHbl pe3ysbTaThl CPaBHUTEIHLHOTO aHallM3a COJACP)KAHUS apOMaTUYECKUX
yraeBoAopoIoB ToBapHbeIX OeH3nHOB Koxtna-fApBe (Ocronusi) u Cankr-llerepOypra (Poccus),
BBINIOJIHEHHOTO B XOJI€ COBMECTHOM pabOThl B paMKax JIOIOBOpa O COTPYIHUYECTBE MEXKIY
Kagenpod HKOHOMUKHM M MEHEIKMEHTa B HedrerazoxummuueckoM Komruiekce CaHKT-
[leTeOyprckoro HMHXEHEPHO-3KOHOMHUYECKOTO YHUBEPCUTETa M JIEKTOPATOM XUMHUYECKHX

TexHoJioruii Bupymacckoro kosemka TaNIMHHCKOTO TEXHUYECKOTO YHUBEPCUTETA.

B Gen3uHax B 3aBHCHUMOCTH OT YIJIEBOJOPOJHOTO COCTaBa ChIPbSl U TE€XHOJIOTUH IOTY4YECHHUS
MOXKET COJepXKaThCsl 0oJiee ABYXCOT MHAMBHYaIbHBIX YIJI€BOJOPOJOB PA3IUYHOTO CTPOCHHUS,
COJIep’)KaHHE KOTOPBbIX, a TaKXKe HUX B3aUMOJCHUCTBHE, OIpENeNseT pa3JinyHble CBOWCTBA
O0eH3uHOB. B Hacrosiee BpeMs METOJ OMNpeesieHUss KOMIIOHEHTHOIO cOocTaBa OCH3UMHOB C
UCIOJIb30BAHMEM XpOMAaTo - MacCc - CIEKTPOMETPUHM SBISETCS OJHUM U3 Hauboisee
MEPCIIEKTUBHBIX METOJIOB KAUYECTBEHHOI'O U KOJIMUYECTBEHHOIO aHajan3a OEH3MHOB 1 O€H3MHOBBIX
¢bpaxuuii. J[aHHBI MeTOJ MO3BOJISIET HauOoJiee TOYHO ONpEAENUTh B OEH3MHAX COJIEp)KaHue
WH/IMBHYyAIbHBIX KOMIIOHEHTOB H TPYIII COCAMHEHUH, B TOM YHCJIE U DKOJOTHYECKH BPEIHBIX
npumeceil. B ocHOBY MeToza MoJjioyKeHbl HOPMATUBHBIE JOKYMEHThI aMEPUKAHCKOTO CTaHapTa
ASTM D - 5134. B Poccun xpomartorpaduyeckue METOAbl MCIOIB3YIOT ISl OTpPEIeICHUs
CYMMapHOTO COJIep’KaHusl apoMaThyeckux yrieBojgoponoB B OensuHax ['OCT 6994-74
(Hedrenpoayktel cBeTsibie. MeTon ompeneneHus apoMarndeckux yrieBoaoponoB) u ['OCT
30557-98 (bens3unsl aBTOMOOMIIbHBIE. MeETO/ omnpenesieHns WHAUBUAYAIBHOIO U CYMMapHOIO

COJICpXKaHUSA ApPOMATUYECKUX YIIIEBOJOPOJOB). DKCIEPUMEHTHI IO aHaIu3y OCH3WHOB OBLIN
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BBINIOJIHEHBI Ha XpomaTo-macc-criekrpomerpe Agilent 5973/6890N. KommoneHTsl OeH3uHa
UACHTU(DHUIIMPOBAIUCH 110 UX MACC-CIIEKTPaM I10 CIEIHATFHON MPOrpaMMe C HCIIOJIb30BaHUEM
0a3bpl JaHHBIX, KoTopast conepkut Oosiee 180 000 Thicsy Macc-CHEKTPOB HHAWBHIYaJTbHBIX
coeqMHEeHUH. MeETooM  XpOMaTO-Macc-CIEKTPOMETPUU  HMCCIIEOBAHBl  YeThIpe oO0pasima
POCCUMCKMX TOBapHbIX OEH3MHOB M BOCEMb O0pa3llOB 3CTOHCKMX OEH3MHOB OT Pa3JIMYHbIX
TOIUIMBHBIX onepaTopoB. Ha xpomarorpammax 3apeructpupoBanbl 0osiee 250 KOMIOHEHTOB C
MaccoBeiM conepxkanueM He meHee 0,3%. (Puc 1). bensun - mpeacraBisieT co0oil cMech
YTJIEBOJIOPOJIOB, COCTOSIIIMX B OCHOBHOM M3 MpeAenbHbIX 25-61 %, menpenenbubix 13-45%,
HadrenoBeix 9-71 %, apomarmueckux 4-16 % yrieBoJOpPOJOB C JJIMHON MOJICKYIIBI
yrieBojoposna oT C 5 mo C 10 u yuciaom yriepoaHsix aromoB oT 4-5 no 9-10 co cpenneit
MoJekynsapHoi maccoi okosio 100/, Takxe B coctaB 6€H3MHA MOTYT BXOJUThH MMPUMECH - CEPO-,

a30T- U KUCIIOCIOPOICOACPIKAIIUX COSTUHCHUH

Abundance
TIC 1-1BENZIN-11-04-08.D
3500000 1201
3000000 13.80
2500000 9.24
16.02
2000000 855
.30 1425 1541
1500000 M e
9546
1000000 8 .,87“- i ..19-33 15
15 15 17.03
500000 ,A 87 \H M 111 123 BN 1€46. 17.77 .
12,50 10178 48 10,30
29M“ 11501241 1387 e
Pl \Mwm JU\JLLLM Mo U s con JIU b JL Jw LT A )

800 900 1000 11.00 12.00 13.00 14.00 15.00 16@ 17.00 1800 1900 20.00
Time—

Puc 1. XapakrepHas xpomaTorpaMma TOBapHOTO O€H3MHA

KauectBenno XpoMaTorpaMMbl HCCICAOBAaHHBIX O€H3MHOB [I0YTH HE OTIMYAIOTCS Apyr OT Apyra,
OJTHAKO, MAacCOBOE COJEp)KaHWE KOMIIOHEHTOB pa3IMYHO. ApPEHBI M apoOMaTH3UpPOBAHHEIC
O€H3UHEI Hapsaay € Pa3BCTBJICHHBIMH aJIKaHAMHK - JIYUIIUMC KOMIIOHCHTBI BBICOKOOKTAHOBBLIX
0en3nHOB. OHAKO, YpEe3MEPHO apOMATU3UPOBAHHOE TOILIMBO TOBBIIIACT OOIIYIO TEMIEpaTypy
CTOpaHUs, 4TO BIEUET 3a COOON yBENMYEHHUE TETUIOHANPSHKEHHOCTH nBuratens. Kpome srtoro,
MPOJAYKTaMH TOPEHHsI TaKoro OeH3WHa OyayT MOJUIUKIMYECKHE apOMaTHYECKHUE COCIUHCHHS,
KOTOphIe sBISIIOTCS KaHueporeHamu. [lostomy B EC conepxanue OeH3ona B OCH3WMHAX U B
IIEJIOM COJCpKAHUE apOMATHYSCKUX YIJICBOJOPOJOB OI'PAaHUYUBAIOT M3 MPUBEIEHHBIX HIDKE
TAaHHBIX CJENYeT, YTO IO COJACPKAHWI0 OCH30J1a M apOMAaTHKH BCE IPEJICTaBICHHBIC 00pa3IIbI
TOBapHbIX OEH3MHOB B DCTOHUU COOTBETCTBYIOT €BpOINEHCKOMY cTaHaapty. B To xke Bpewms,

pOCCHUICKHI cTaHIapT OTpaHUYUBAET coJiepKaHue OeH301a TOJIbKO Ha ypoBHE 5%.
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HanMeHoBamme Konuenrpanus npumeceii B 0eH3MHAX
MoKa3arteJs

| II 11 v \% VI Vil VIII
Benzene 0.63 0.64 |0.95 1.15 0.82 |0.75 0.81 0.84
Toluene 11.18 |10.63 |11.02 |(11.02 |10.36 |10.4 10.08 |10.73
Ethylbenzene 3.15 3.21 3.50 |3.81 3.51 3.6 3.57 |3.53
0-Xylene 972 |9.72 10.51 |10.44 [10.07 |10.38 |10.26 |10.28
p-Xylene 3.82  |4.01 4.23 447 1427 477 468 |4.30

B cootBercTBUM co cTanmapToMm EBpo-4 ycTaHOBIEHBI HOPMBI Ha HEITHWJIMPOBAHHBIC OCH3HMHBI
o cojiepkanuto Oenzona He 6onee 1,0% ;ceprl He Oosee 50 ppm; 0JiepUHOBBIX YIIEBOIOPOAOB
He Oosee 14% u apomatnueckux — He 6omee 30%, o0s3aTeNbHO HAIMYKME MOIOIIUX MPHUCAIOK.
CpaBHeHHME MapaMeTpOB OCH3MHOB C TPEOOBAHHMSAMHU K Kaue€CTBY aBTOMOOWIHHBIX OCH3WHOB B

Poccun u crpanax EC npencraBiieHbl HUXKE.

KonuenTpanusi npuMeceii B 6eH3MHAX
HaunmenoBanue
NMOKa3aTeJIs 1I 111 v I'oCT P51105-
| EC (EN-228)
97
Benzene 0,73 1,73 0,68 2,41 5,0 1.0
Toluene 12,4 12,27 12,8 18,52 |- -
aromatic hydrocarbons |62,23 61,23 67,1 71,49 |55 30

beH3uHbl, noMydeHHbIE KaTATUTUUYECKUM KPEKHMHIOM, UMEIOT 00Jiee BBICOKYIO JETOHALMOHHYIO
CTOMKOCTb, YTO OOYCJIOBJIEHO, I'JaBHBIM O0Opa30M, YyBEJIMUYEHUEM COJEPKAaHUS B OEH3MHOBBIX
(bpakuusx apoMaTHYecKux W W30omapaUHOBBIX YIIIEBOAOpoaoB. [Iporecc karaauTudeckoro
pudOpMHHTa MMO3BOJISET MOJydaTh OCH3MHBI C BBICOKOW JETOHAIMOHHON CTOMKOCTBIO 3a CYET

apoMaTH3allii ¥ YaCTUIHOU M30MEpU3aIiH.
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bensun sBnsiercss camoil serkoil ¢paxkuueil u3 kuakux ¢paxkuuit HepTu. OT PpakLHOHHOTO
cocTaBa OEH3MHOB 3aBUCAT JIETKOCTh M HAJEKHOCTh IIyCKa JBUTaTels, MOJIHOTa CrOPaHMs,
JUINTENbHOCTh IPOrpeBa, NPUEMIIEMOCTb ABTOMOOWJII M HHTEHCUBHOCTb M3HOCA JleTaslel
nsurarens. Baxueiie xapakTepucTUKONd OEH3UHOB ABJIAETCS (PPAaKIMOHHBIA COCTaB, KOTOPBI
MOKa3bIBaE€T COJEp)KAHUE B HUX pPa3IMYHbIX (pPaKuil, BBIKUIAIOIMIUX B OIPEIEICHHBIX
TeMIlepaTypHbIX Ipeaenax. Ha puc. 2 npeacrasiens! rpadyky BIKUIaHUS PPaKLIMi 110 JaHHBIM

XpOMaTO-MacC-CIIEKTPOMETPUU.
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Puc 2. Boikunanue ¢paxiuii 6€H3MHOB 10 pe3ysibTaTaM XpOMAaTo-MacC-CIEKTPOMETPUH

N mo npenenam BBIKWIIaHHUS 0Opa3Ibl POCCUMCKOTO OC€H3MHA HE COOTBETCTBYIOT €BPOTEHCKUM
HopMaM. [lo BeIOpaHHbIM O0Opa3nam MpoLeHT Bbikunanus npu tempeparype 100 ° C cocraBuia B
cpennem -27,6% mnpotuB 46 % mo crangapry , a npu 150 ° C- 64% mnpotus 75 %. Paznuuue B
TeMreparypax KumneHus (pakuuii oOyCIOBICHO 0Opa30BaHMEM IPH TMEPETOHKE a3e0TPOITHBIX

cMecei, KUMSIUX ¢ 6oJjiee HU3KOM TeMIepaTypo.

Takum o0Opa3oM, B X0JIe CPAaBHUTEIHHOTO aHAJIN3a TMOKa3aHa CYIIECTBEHHAs pa3HHIA B COCTAaBE
TOBAapHBIX OEH3WHOB A3CTOHCKOTO PBIHKA, OCOOCHHO B YaCTH COJEPKAHHUS apOMaTHYECKUX
YIJIEBOJIOPOJIOB, M TIPEACTIOB BBIKUIAEMOCTH (PAKIUKA, TOITOMY B HACTOSIIAA MOMEHT
OKBUBAJICHTHAs 3aMEHa 3CTOHCKHX OCH3WHOB DPOCCHMCKMMU HEBO3MOXKHA. B manbHemem
HEOOXOIUM HENPEPHIBHBI MOHHTOPHUHI COCTaBa TOBApHBIX OCH3WHOB MO 00Jiee IMHPOKOMY

CIICKTPY MMapaMETPOB KOHTPOJIA C UCIIOJIBb30BAHUCM XpPOMATO-MACC-CIICKTPOMETPHUH.
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13. IPAAMASA MMAPO-®A30BASA KATAJIMTUYECKASA 'NIPOT'EHU3ALINA
MNPOAYKTOB KOHBEPCUU KEPOT'EHA CJIAHIA. Muxaua Kaes, 10kTOopaHT,
(akyabTeT XMMHUM U TexHOJOruM MaTepuayuoB TTY

OCHOBHBIMHU 3JIEMEHTaMU CTPYKTYPbl KEpOT€Ha CJaHIla SBJSIOTCS anu@aTruyecKkue rpynnbl —
o3 GuUpsl  YIII€BOJIOPOJOB, HEHACBIEHHbIE XUPHbIE KUCIOTBI U cnupThl. KuciaopojHsie
(YHKIMOHAJIBHBIE TPYIIbl OPraHUYECKH BXOISAT B MAaKpOMOJIEKYNly KeporeHa. DeHOJbI,
THO(EHBl U JPyrue apoMaTUYECKHUE COETUHEHMs CIIAHLEBOM CMOJbI BO3HUKAIOT B CMOJIE B
pe3yiabTaTe CHUHTE€3a UX M3 MpOCTeHIIUX anu(paTUYeCKUX COEAMHEHUU, MPU TEPMUUYECKOM
pa3joKeHUU KeporeHa, B IaporazoBoil ¢aze M B Ipolecce ee KOoHJAeHcauuu. JlaHHbIe
OpraHMYECKHUE COEIMHEHUS NPEICTABISIIOT COOO0M CTaOWiIbHBIE, COJEpIXKAIIHE I'eTePOATOMBI,
OpraHMYecKHe MOJIEKY/bl, OOYCIaBIMBAIOLUIUE CIIOKHOCTh T'MJPOT€HU3AlMOHHON OYHCTKU

CJIaHIICBOfI CMOJIbI U MMOJIYYCHUS U3 He€ KaueCTBEHHBIX JKUIKHUX TOILIMB.

B HayuHo-uccrnenoBarensckoil abopaTopuu TexHoJIOrMHM ToIUMB Bupymaackoro Kosemka
TTY ObuTH TPOBEACHBI UCCIEAOBAHUS IO TPSIMON THAPOTCHU3AINH KEPOTeHA TOPIOYUX CIIAHIIEB,
LEIbI0 KOTOPBIX ObUIO M3y4y€HUE BO3MOXKHOCTU MPSAMOM THAPOTEHU3ALMU NAapOra3oBoi cMecH
YIJIEBOAOPOJIOB, OOpa3yroueiicss Nmpu NHUPOJIM3E ClIaHLa, 10 CTaguud €€ KOHJCHCAllUH H
dbopMupoBaHUs CTAOWJIBHBIX OPraHUYECKUX MOJEKYN, COACpKalluXx rerepoaToMsl. llenbio
MIOCTABJICHHBIX OIBITOB OBLIO OJHOBPEMEHHOE INPOBEICHHE JBYX CIEIYIOIIUX IPOIECCOB

TEPMHUUECKON NepepaboTKU TBEPABIX TOIIUB:
. [Inponus TBEPAOIrO TOIUIMBA B CPEAE BOJIOPOA.

® Karanutudeckas TUAPOIrCHU3aludg MPOAYKTOB TCPMHUUCCKOTO PA3JIOKCHHA KCPOIr€Ha B

napora3oBoii (ase.

OnpiTel  mapo-Ga3HOM KaTaTUTUYECKOW T'UAPOre€HU3aldd MPOJAYKTOB IHUPOJM3a ClaHIa-
KyKEepCUTa MPOBOAMIUCH B IPOTOYHOM PEAKTOPE, OCHAUIEHHOM BHELIHUM O00OTpeBOM, IpU
TeMreparypubix uHTepBanax 420°C — 550°C, npu nasinenuu Bomopona 10 arm — 150 atm, npu
MIOCTOSIHHOM TIOTOKE BOJOpojAa 3 JI/MUH U € JAByMs pasiauuHbiMu Karaimuzatopamu (Co/Ni u

Co/Mo).

[To mostyyeHHBIM pe3yabTaTaM OIBITOB MOHO CKa3aTh, YTO MpU Mapo-(ha3HON KaTaaIuTHUYECKON
TUAPOTEHU3AIMK  CIIAHIA JKUJKAE TPOLYKTHI NIpOLEcCa SBISAIOTCS BBICOKOKAaY€CTBEHHBIM
KUJKAM TOIUIMBOM, W OPraHMYECKHM YIJIEpoJ CIAaHIA IOYTH IOJHOCTBIO IIEPEBOJUTCS B

ra3zoBo€ 1 )XKUAKOC YIrJICBOJOPOJAHOC TOIIJIUBO.

[TosrydeHHbIE KUOKHE YIIIEBOAOPOABI IPEACTABISAIOT COOON KauyeCTBEHHOE JIETKOE TOIJIMBO CO

CJIEYIOIMMH TTapaMeTpaMu KadecTsa: ToTHOCTh pu 15°C — 0,835 r/cm3 (38°API), BA3KOCTh
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npu 40°C — 1,18 mm2/c, Hoanoe uucio — 16,9 rJ2/100r, comepxanue cepbl — 0,02%, aroMHOE
cootrommenne H/C — 1,66. ®pakinoHHBIN cOCTaB: Gppakims ¢ Temreparypoi kunenus < 180°C —
45%., ¢pakuus ¢ temmeparypoil kumnenus 180°C-360°C — 51%, cnemosarensHo, 10 360°C
BeikumnaeT 96%. MK cnekTtpomerpusi mokasaia OTCYTCTBHE (DEHOJOB W JPYTHX KHCIOPOI
conepkamux (QYHKIMOHAIBHBIX TpyNi. B mpomecce mccienoBaHuii Takke ObUIa ONpeneneHa

3aBUCUMOCTD (DU3UKO-XUMHUYECKUX MapaMEeTPOB KHUAKUX MPOIYKTOB OT YCIOBHH Mpoliecca.

TBEpaplil OocTaTOK TMpollecca COACPKHUT A0 1% OCTaTOYHOrO OPraHMYECKOTO YIJIEpoja, uYTO

nenaer ero 6osee 6€30macHbIM 71T OKPYXKAIOMIEH CPEIbl.

JlanpHeNmMe IIaHUPYEMBIE HCCIENOBAaHUS HAIpPAaBICHbBl HA M3Y4EHHE APYIMX IIPOLECCOB,
KOTOPbIE BO3MOXHO ITPOBOJUTH NPU TEPMUYECKON IepepadboTKe TBEPABIX TOIUIMB B I1apOra3oBOi
¢daze 10 mpoliecca KOHAEHCAIMU, TaKUX Kak Hapo-(a3Hblil KaTaJIUTHYECKUNW KPEKUHT, Mapo-

(hazHas karamuTUyeckas 00paboTKa B MPUCYTCTBUU BOJSTHOTO Tapa u T.I.
Jlureparypa:
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14. IOJYYEHHUE BBICOKOKAYECTBEHHOI'O TOIIJINBA U3
PE3SMHOTEXHUYECKHNX U3JIEJUM. Oabra Iuxib, crnenuaibHOCTD
Texnousiorus ronsms IV kypc, Bupymaackuii Kostenx TTY

OpHolt n3 HauboJiee Cepbe3HbIX SKOJOTUYECKUX MPOOJIEM SBIISETCS MOCTOSHHOE YBEIMUYEHUE
KOJIMYECTBA PE3WHOBBIX OTXOJIOB, NMPEXKJEC BCETO HM3HOMICHHBIX HIMH TPAHCIOPTHBIX CPEICTB.
HeBocmomHUMOCTE  TIPUPOAHOTO HE(PTSIHOTO CBHIPbS JUKTYET HEOOXOJMMOCTh HCIIOJIE30BaTh
BTOPHYHBIC PECYPCHI C LEJIBI0 MOJMy4YeHHUs TOIuMB. B mpeacraBieHHoil paboTe mccienoBaHa
BO3MOJKHOCTh TOJyYCHHSI BBICOKOKAYECTBEHHOTO TOIUIMBA ITYTEM IEpepabOTKU HM3HOIIECHHBIX
pe3nHoTexHuueckux uznenuit (PTH).

B nayuHo-ucneiTaTenbHOl naboparopun TexHojoruu TorauB Bupymaackoro Komnemxa TTY
IpOBeJiIeHa Ccepus HJKCIepuMeHToB 1o mnepepaborke PTU Metonom necTpyKTUBHOMN
ruaporenusanuu. [IpoayKTsl THIPOreHU3aUU COMOCTABIEHbI C MPOIYKTAMH, NOJyYEHHBIMH U3
TOTO K€ CBIPbSl METOJIOM MHpoJin3a. M3yueHbl 3aKOHOMEPHOCTH BbIXOJa U KayecTBa MPOJIYKTOB
OT ycloBuUl niepepaboTKU.

B naGopaTopHBIX OmbITaX B KaueCTBE HCXOJHOTO ChIPbSl MCIHOJB30BalM PE3MHOBBIE KPOILKH,
MIOJIyYE€HHBIE B Mpolecce OOJUPKH M3HOUIEHHONM aBTOMOOWIbHOW minHBL. [Tuponus pe3nHoBoi
KpOLIKH IPOBOJMIIN B peropre Puiiepa B CTAHAAPTHOM PEKHUME, TUAPOr€HU3ALNIO PE3UHOBOM
KpOIIKi Ha j1abopaTopHoil ycTaHoBke npu gaieHuu 150 atm, 100 atm u 50 atM, KOHEYHOM
temneparype Harpesa 550°C. B mpolecce MCHONIB30BaIM T'€TEPOTEHHBIN KOOAIbT-HUKEIEBBIN
KaranuzaTtop. Pacxoa Bomopoaa coctaBisit 2,5 /MuH.

Omnpenensniu 3HAYEHUST OCHOBHBIX (U3UKO-XMMHUYECKUX IOKazaTelaed XKUAKUX U TBEPIbIX
MpOJyKTOB mepepaboTku. [nst onpeneneHuss (pyHKIMOHAIBHOIO COCTaBa KUIKUX MPOIYKTOB
ucnoJib3oBanu meto] MK-crnekTpockonuu, KOMIIOHEHTHOM - Ta30-KUAKOCTHOM XpoMaTorpaQuu.

[lonyueHHble pe3ynbTaThl MOKA3bIBAIOT, YTO KUAKUM MPOIYKT THIPOr€HU3aLUU OTINYAETCS OT
CMOJIbI, TOJIy4EHHOH B peTopTe duiepa, 1o ciaeIyonmM napaMmerpam:

. COJICPKHUT OOJIbIIE HU3KOKUIIAIINX (PpaKIuii;

. cojaepxanue cepsl B 10 pa3 MeHbIIIE,

. obnamaeT 60Jee BEICOKOM KaTOPUHHOCTBIO;

. UMEEeT XMMUYECKYI0 CTAaOMIILHOCTH B 2 - 4 pa3a BbIILE.

JUis cMO mMpoJiM3a CTapblX IIMH XapaKTEPHO BBICOKOE COJEpKAHUE AaJKEHOB, TEPIICHOB,
apeHoB. (CMouia THAPOr€HU3aluu OTJIMYAETCs MOBBIINICHHBIM cojepkaHueM ainkaHoB (C6 —
C23).

TBEpable oCTaTKuM NOCHe TUAPOTeHU3alud U peropThl Pumiepa 00737aI0T XOPOUIMMH
a7copOLIMOHHBIMU CBOWCTBAMHU, HMMEIOT BBICOKYIO KajopuiiHocth (27 — 28 MIJ/kg), HO
cojiepaHue 00IIel cephl T0CTATOYHO BeIUKO (2,4 — 2,8%).

Takum 00pa3oMm, mNpoOBEAEHHBIE WCCICAOBAHMS TOKa3bIBAIOT, 4YTO TMpU MepepaboTke
PE3MHOTEXHUYECKUX HM3MIEITUN METOJOM JECTPYKTHBHOW THIPOTCHU3AIMU €CTh BO3MOXHOCTH
MOJIYy4YUTh 00JIee KaueCTBEHHOE TOIUIMBO, YeM P TPATUIIMOHHOM MTHUPOJIU3E.
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15. ICCJAEJOBAHUE BO3MOXKHOCTH COBMECTHOM MEPEPABOTKH
YIJIsd U CJIAHIA C HEJIBIO TOJYYEHUSA BBICOKOKAYECTBEHHBIX
TOIIJIUB. Muxaun ®omu4éB, nHKeHep-XUMHK, Bupymaackuii Kosexx TTY

N3BecTHO, 4TO TMAPUPOBAHHE BOJOPOJAA IIOJ BBICOKMM JABJICHUEM SBIIECTCSA, IO CYILECTBY,
MPOLIECCOM KOMOWHUPOBAHHBIM, U BEIET K YMEHBIICHUIO HENpPENEeNbHbIX U apOMaTUYECKUX
coelMHEHUN B cMosiax M Hedrenpoaykrax. Kpome Toro, mpouecc rupupoBaHus sBIISETCS
HaumboJjiee COBEPILIEHHBIM METOJO0M Ui MNPENOTBPALIECHUS MOJUMEpPU3AlUU HEeNpeleIbHbIX
COEIMHEHUH, 00pa3yIOIINXCs IPU AECTPYKIIMH BICOKOMOJIEKYJISIPHBIX BEIIECTB, 0OeccepruBaHuUs

n CT&6I/IJ’H/I33HI/H/I IMOJIY4a€MbIX KUJAKUX TOIIJIUB.

B Hnayuno-uccnegoBatenbckoi sabopartopun TorumB Bupymaackoro Kommemxa TTY Obutm
IMPOBCACHBI CPABHUTCIBHBIC HCCICAOBAHHA II0 COBMCCTHOMY IIMPOJIU3Y U }ICCprKTHBHOﬁ

ruapOorcHu3alnun cMmeceit YIjid v CJIaHla.

OnpITHl [0 COBMECTHOMY NUPOJIHU3Y YIVIsI U ClIaHLla IPOBOJMUIIUCH B AJIIOMUHHEBOM peTopre
duimepa ¢ BHemHUM 000rpeBoM (kKoHeunas Ttemmeparypa HarpeBa 520°C). B pesynbrare
HpOBCHéHHBIX I/ICCHG}IOB&HI/IIZ OblUla BBIABIIEHA JWHEHHAs 3aBUCHUMOCTD BbIXOJa XHUIKUX

IIPOJIYKTOB MOJIYKOKCOBAHUS OT COOTHOLIEHUS YIJIsl U CJIaHILIA B UCXOJAHOM CMECH.

OnpITHl IO COBMECTHOM KaTaJIMTUYECKOW T'MAPOTeHU3alUU TBEPIBIX TOIUIMB MPOBOJIMINCH Ha
MIPOTOYHOIN YCTaHOBKE, IPU pa3HbIX TeMIeparypax U JaBieHUsIX. [ uapupoBaHue cmecu
TBEP.IBIX TOILIMB MPOBOAMIOCH NipH aaBienun 150 atm, 100 atm u 50 atm u emmneparype 520°C.
B mnpomnecce wucmonb3oBanics rereporenHsli Co/Mo kartammzarop. llosiydeHHble KuIKHE

IMPOAYKTBI ObLIH IMpoaHaJIu3uPOBAHBI JJIA OIIPEACIICHUA UX (1)I/13I/IKO-XI/IMI/IT-IGCKI/IX mapaM€E€TpoB.

[Ipu rugporenmsanmu cmecu yrias W cinanna (1:1) 3HAYUTENBHO YIYYIIMIOCH KadeCTBO
MOJIyYE€HHBIX IPOAYKTOB. [IMOTHOCTH kuakux npoaykroB cocrasmia 0,892 - 0,9 kr/m3, (25-27

APIo), Bsazkocts 1,9 cCr, conepxanue cepsl 10 0,1%. AtomHoe cootnomenue H/C B 1,56.

[IpoBeaeHHbIE UMCCAEOOBAHMS  CBHUJETEIIBCTBYIOT O BO3MOXHOCTHM THAPOTCHHM3alHU B
MPUCYTCTBUU KaTaJau3aTopa CMECU YIJISI M CJIAHLA, MPH 3TOM YBEJIMYUBAETCS BBIXOJ MOJE3HBIX
NPOAYKTOB M UX KadecTBO. I[IpoBeneHwe nanpHEMIIMX HCCIEIOBAaHUA JECTPYKTUBHOU
TUAPOTCHU3AIMK C TPUMEHEHHEM HOBBIX KaTaJIM3aTOPOB TO3BOJMT JOCTHYh emé OoJee
BBICOKMX TIOKa3aTelied M0 CPaBHEHUIO C CYIIECTBYIONUIMMU TEXHOJIOTHSIMU TepepadOTKH
TBEPJIBIX TOILINB.

Jlureparypa:

1. James G. Speight, Ph.D., D.Sc. ,,SYNTHETIC FUELS HANDBOOK. Properties,
Process, and Performance”, New York, Chicago. 2008
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16. INPOJIN3 BBICOKOCEPHUCTOI'O CJIAHIIA B IPUCYTCTBUH
BOJOPOJA. Imutpuii Cymmk, cnenuajbHoctb Texnonorus romus IV kype,
Bupymaackuii Komtexx TTY

B macrosimee BpeMs Hay4dyHO-HCCIIEIOBATEIbCKHE W  OMNBITHBIE pabOThl B 00JacTu
ClIaHLIeTIepepaOdOTKH MPOBOJSATCS C LIEIbI0 YBEIMYEHHUS BbIXOJA CMOJIBI (B TOM YHUCIIE U 32 CUET
YMEHBIIICHUSI €€ TMOTEPh C TOJYKOKCOM) M MAaKCHUMAJIBHOTO HCIOJIB30BAHUS XUMHYECKOTO H
SHEPreTUUECKOro MOTeHIIMAaJIa CIaHIa.

[IpencraBienHass wuccienoBaTenbckas paboTra Obula MpPOBEJEHA C LENbI0  IOJyYeHUs
BBICOKOKQUYE€CTBEHHOTO YKUJIKOTO TOTUIMBA U3 BHICOKOCEPHUCTOTO CIIAHIIA MMYTEM JECTPYKTUBHOM
TUAPOTCHU3AIINH.

B Hayuno-uccnegoBatensckoi saboparopun TorumB Bupymaackoro Komnemxa TTY Obuim
IIPOBEJICHBl CPAaBHUTEIbHBIE MCCIIEI0BAHUS, Kacarolluecs MOJYKOKCOBAHMSI M JECTPYKTHUBHOM
TUAPOTCHU3AIMH  BBICOKOCEPHHCTOTO  (comepkanme  obmeid  cepel  3,23%)  crnanHna.
[TonykokcoBaHue cllaHIla IPOBOJMIIN B aFOMUHHUEBOMN peropTe Duiiepa ¢ BHEUIHUM 000TrpeBOM
(koHeuHas Temrieparypa Harpesa 520 - 525°C), rHAPOreHU3ANUIO — IPH KOHEYHOM TeMIIeparype
550°C u pmasnenmu 10 arm, 30 arm, 50 atM, 100 atMm, 150 atM. IIpu mpOBEIEHUM OILITOB
TUAPOreHu3alun  ObUI  HMCMOJb30BAaH TETEPOTEHHBIM  KOOAJbT-HUKEJIEBBIM  KaTalu3arop.
[TonydeHHbIe XUAKKWE U TBEPAbIE MPOJYKTHI ObUIM MpPOAHATU3UPOBAHBI JJI ONPEACIICHHUS WX
(PMBUKO-XUMUYECKUX TApaMETPOB.

B cnydae ruaporeHuszanMy 3HAYMUTENBHO YIY4YIIMJIOCh KadeCTBO IIOJIYYEHHOTO KUAKOTO
IIPOAYKTa IO CPAaBHEHMIO C MPOAYKTOM IIOJyKOKcOBaHusA. KadecTBo ruaporeHusara
XapaKTEPHU3YeTCsl CIETYIOIUMH IMOKa3aTEIsIMU:

e miotHOCTh 0,8168 - 0,8491 kr/™’ (35,15 - 41,73 API°)
e Bs3kocTh 1,59 — 2,37 cCr
e coaepxanue cepsl 330 - 21250 ppm

HI/IpOJ'II/I?: CJIaHIIa B HpI/ICYTCTBI/II/I Boz[opoz[a II0O3BOJISACT yBeJ'II/I‘-II/ITI) BbIXO/ ITOJIC3HBIX HpO)IYKTOB
— BBICOKOKAJIOPUIMHOTO Ta3a U cMouibl. Berxos ra3a cocrasuin 10,82%, a Berxoa cmoutsl 15,69%.

[lonyuennas B mpomecce TUIPOTCHU3AIMH CMOJA COJEPKUT 3HAUUTENbHO  OOJIbIIe
HUBKOKUISIIMX (JIerKuX) (pakuuii, 4eM npu nupoiunse B peropre duiiepa. 30J1bHOCTh TBEPIOTO
OCTaTKa COCTaBWJIa MPH ruaporeHu3anuu 76,5%, a mpu nomykokcoBanuu 73,3%.

B paGoTe Opl1a moka3zana BO3MOKHas miepepadOTKa CIIAHIIEB C BEICOKUM COJICPKAHUEM CEpPBI.
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17. CRYSTALLIZATION METHOD FOR 2 - METHYL RESORCINOL
SEPARATION. Aleksandra Ryabchun, magistrant, University of Tartu; Larisa
Grigorjeva, PhD, Virumaa College of TUT

Crystallization is the (natural or artificial) process of formation of solid crystals precipitating
from a solution or a melt. Crystallization is a complicated process of simultaneous formation of
nucleation centers, growth of the crystals, agglomeration (two or three crystals intergrow during
their impact) and lastly crystals breaking when striking to the walls and moving parts of the
crystallizer. Crystallization is widely employed in chemical industry. Crystallization is the most
important process in manufacturing of chemical agents, especially pure substances.

The problem to isolate individual components of the products of oil shale processing with high
extent of purity and their competent use was and still is urgent. Oil shale alkyl resorcinols (AR)
are natural, human friendly, not synthetic compounds. This is their main worth. Besides
application in tyre industry (production of modifiers), oil shale alkyl resorcinols (AR) are used in
medicine, perfumery and cosmetics. These fields require very high degree of AR purity.

5-methyl resorcinol and 2.5-dimethyl resorcinol of purity > 99% have been manufactured at
VKG Oil AS (Estonia). At present methods of isolation of another substituted AR have been
developed including 2-methyl resorcinol.

Isolation of individual AR, in the main, is always based on two processes: extraction and
crystallization. Crystallization is applied at VKG Oil AS. The process is multistaged and rather
complicated. Its complexity is conditioned by composition of the raw material (there are more
than 20 components) and by its physical behaviour. Besides, data for physical-chemical
indicators calculation related to shale AR are practically absent in the literature.

Layout of alkyl resorcinol crystallization plant and some aspects of its performance are
considered in this work

The crystallization unit consists of four reactors-crystallizers with a jacket, conic bottom and
propeller agitator with diffuser. With a working agitator calculated amount of the alkyl
resorcinol fraction and slovent is proffered into the reactor.

The mixture is heated up to the boiling. Water is distilled from the mixture in the form of
azeotrope with toluene. Steam feed is stopped after water removal, the mixture is slowly cooled
by natural cooling and by water supply into the jacket of the unit.

X
When the temperature of crystallization has been achieved, a priming is brought into the reactor
through the loading device and cooling is carried on up to the set temperature.

Crystals from suspension are allocated in the centrifuge or in the filter.

Crystallization is a multistage process.
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18. COBMECTHOE C/)KUTI'AHUME CJJAHIA U IPEBECHBIX OTXOOB. Anekcei
Beasie, cnennanbHocTs Texnonorus romms IV kype, Bupymaackuii Kosuieqx
TTY
B HacTosiiee BpeMsi OCHOBHOM MoOTHBalMed HCIHOJIb30BaHUS OWOTOIUIMBA  SBJISETCS
00€CIIOKOEHHOCTh ~ JIIOJIE  HCTOILEHWEM HCKOMAEMBbIX 3HEPropecypcoB, YBEIHMUYEHUEM
koHueHTpauun CO, B atMocdepe U CBSA3aHHBIM C 3THUM MOTemjeHueM kiaumarta. [lostomy B
SHEPreTUUeCKON IMPOMBIIIJIEHHOCTH aKTHUBHO BHEAPSAETCS COBMECTHOE C)KHUTaHHE (DOCCUIIBHBIX
ToruMB M Ouomacchl. COBMECTHOE C)KUTaHUE I103BOJISIET COKOHOMUTH HEBO30OHOBIISIEMbIE
HUCTOYHUKU DSHEPIrUH, a TaKXK€ CHU3UTh YpPOBEHb BBIOPOCOB 30JIbI M YIJIEKHCIOIO rasa B

atmocdepy.

Ha CGFOI[HSIIHHI/Iﬁ ACHb CYHIECTBYET TpHU OCHOBHBIC TCXHOJIOTHM COBMCCTHOI'O CHXKUI'aHUA

HMCKOIIaeMbIX TOILJIUB M Oromaccsl [1]:

1. IIpsimoe coBMecTHOoe cxkuranue (puc. 1). buomaccy cmemmuBalOT ¢ (OCCUIBHBIM

TOIINIMBOM Ha CKJIAA€ 1 3aTEM 3Ty CMECChb CKUT'alOT B KOTIJIC.

e neperpeThii nap

buomacca

Kotén
MCKOMaemoe TOMfMBOo

— AR

BOOa

Puc. 1. [IpsimMoe cOBMECTHOE CKUTAHUE

2. KocBenHoe coBmectHoe cxuranue (puc. 2). buomaccy BHauane mojBepraror

ra3mb1zn<au1/n/1, U 3aTEM HOJ'Iy‘IGHHI:IfI a3 C)KHUI'alOT BMECTE C TBépI[BIM TOIIJINBOM.

/\ COz e neperpeTwiid nap
W= KOTER |- — — 7
—— |

e

vicxor:aeuoe
TOMNNMUBO

6Guomacca

Bona

ras rasmumKanmm

Puc. 2. KocBeHHOE COBMECTHOE COKUTAHUE

3. IlapamnensHoe coBmecTHOe cxuranue (puc. 3). Mckomaemoe TOIJIMBO W OMOTOTUIMBO

CXKUT'alOT B OTACJIBbHBIX KOTJIAX.
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e neperpeTwiit nap e

_ 6uouacca WCKOnaemoe TornnsBo
KoTen KOTEn
_—— < ——
','"' -
0
1 g A
BOOa BOOAa

Puc. 3. [TapamienbHOE COBMECTHOE CKUTAaHUE

['maBHBIM MCTOYHMKOM OHMOTOIJIMBA SIBJISIIOTCS JIPEBECHBbIE OTXOJbl, OOpasymooluecs Ipu
OCBETJICHUU Jieca, pyOKaxX NpOpeKHUBaHUS U BO30OHOBJIECHHS, T.€. MaTepuall, HE HalIEAIINN
MIPUMEHEHMSI B IPOMBIIIIEHHOCTH, HO IIPUTOIHBIN KaK TOILJIUBO.

v AaHHOT'O BHJia TOIINIMBA €CTh pAAd NPECUMYILICCTB IIEPECA rOPOYMMHU CIIaHLIAMMU:

1. TemuoTa cropanus y ApeBeCUHBI B 2 pa3a Bbllle, 4yeM y cianua (19 MJDx/kr npotus 9
M/JIx/kr)

2. 301BHOCTh JPEBECHBIX OTXO0J0B HaMHOTO MeHbIe (1-5% y mpeBecuHsbl, y claHieB 45-
70%)

3. Copepxanue cepbl B ipeBecuHe npaktuuecku oTcyTcTByet (0,01%), Toraa kak B ciasie
ee coaepxutcs 1-2% ot oO1eit Mmacchbl

4. Ecnu Ouomaccy cxuraTb B 00beMe €€ eCTECTBEHHOI'O IMPHUPOCTa, TO BhIOpachIBaeMblii
NpH CXKHWTAaHWHM YIJIEKUCIIBIA Ta3 BIMSHUS Ha arMocdepy HE OKa3blBaeT M IO
MEXTyHApOIHBIM COTJIAIICHHSIM HE IIPUHUMACTCS B pacy€T, Kak MapHUKOBBIN T'a3.

I/ICXO)ISI M3 3TUX OAaHHBIX, MOJXHO CO€JIaTb BbBIBOJ, YTO IIPHW BHCAPCHUU COBMCECTHOI'O CKHI'aHUSA
IpeBecHbIX 0Tx0J0B U cnaHna ysenuuutca KIIJ[ koria, ymeHsmarcs BbIOPOCHI 30JbI U
MapHUKOBBIX ra3oB B atMocdepy. OHAKO, Yy COBMECTHOTO CKUTaHHUSI €CTh CBOM HEIOCTaTKU:
IIeHa Ha JPEBECHBIC OTXO/IbI B HECKOJIBKO pa3 BHINIE, YeM Ha UCKOIIaeMoe TOTUINBO. Kpome Toro,
JIPEBECHHA COJIEPKUT HEKOTOPOE KOJMUYECTBO JErTs, CMOJ U (EHOJIOB, KOTOpPHIC IIPH
OMpPCACIICHHBIX YCIOBHUAX MOI'YT M3 ABIMOBBLIX TI'da30B OCCHATh Ha XOJIOJHBIC IMOBCPXHOCTHU
Harpe€Ba U AbIMOXOA0B C O6p330BaHI/I€M TPYAHO YAAIACMBIX OTJ'IO)KCHI/Iﬁ, BBI3BIBAYIOINUX YaCTBIX
PEMOHT 000PYIOBAHUS.

IlogBons HUTOI', MOJXHO OJHO3HAYHO YTBCPKAATh, YTO BHCAPCHUC OMOTOIIIMBA - 3TO JIOCTOMHAS
AJIbTCpHAaTUBA. Ho Bmecte ¢ TEM, UCXOJd U3 BCECX JOBOAOB «3a» U «IPOTHB» HCIIOJIB30BaHHA,
noka emé paHO YTBCPXKAaThb, YTO HaﬁﬂeHO COBCPUICHHOC DJOKOJIOTMYECKHU YHUCTOC U JICTKO
BOCIIPOU3BOANMOC OHOTOINIMBO.

Jlureparypa:

1. Koospdletamine — uuringutelt praktikale: tehnoloogilise ja biomassiga varustamise alase
oskusteabe edendamine Kesk- ja Ida-Euroopas [WWW]
http://www.cofiteck.eu/index.php?lang=et (24.03.2010)

2. Bwiny Bapec, Ono Kacek, Ileatep Myiicte, Teiny I[luxy, Cynes Coocaap. CipaBouHUK
notpebutens ouoromnusa. Tammaackuil Texuuueckuit Yausepcurert, 2005

3. M. I'. Pymun, H.l. CepebpsinaukoB. CripaBOYHHK ClIaHIeniepepadoTurka. JIeHuHrpan:
Xumus, 1988
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19. BIOFUELS OF THE THIRD GENERATION. Veronika Shnurova, Artjom
Trifonov, speciality Fuel Technology II course, Virumaa College of TUT

Nowadays one of the most interesting and actual alternative of the oil fuel which is extensively
investigated and spins up in production— is fuel from algae.

The researches in the given sphere have begun still in the late 70s in the USA, however, in the
late 90s they have been suspended without getting into manufacture, because the prices became
keen.!"! In the modern world the price of oil grows and its stocks are reduced. And now this area
gets the increasing popularity, because it has specified advantages in comparison with biofuel
from land plants.

The purpose of this article is to show, that such kind of raw materials like algae is a good
alternative for fuel manufacturing?

Why is algae?

In the process of photosynthesis from carbonic acid with using of small quantity of water it is
possible to receive biofuel or other raw materials for chemical industry.

So what are the advantages of algae? On the one hand the algae is not only foodstuff for people
and it means that it can be used as the raw materials for a fuel industry , there is no food threat in
distinction from using the rape, sunflower and other land plants.!"’

On the other hand, algae grows 20-30 times faster in comparison with the land plants. Some
kinds of algae can double their weight several times a day.!"

Comparison of the oil cultures shows that specific energy value of algae with 50 % (930
MWh/ga) content of lipids is 15,5 times higher than the most power saturated land oil culture has
— the Chinese grease tree (60 MW.h/ga). It puts algae over the other plants used as the raw
material for motor fuels manufacturing.

Table"

Oil crops. Specific oil and energy content.
(average energy content in oil crops is 35,5 kJ/g)

Crop Specific oil content Specific energy content
(I/ha. year) (MW. h/ha)

Soya 446 4

Sunflower 952 9

Rape 1190 11

Algae' 11204 104

Algae’ 100000 931

' 10g/sq.m per twenty-four hours with 15% content of triacylglyceride
? 50q/sq.m per twenty-four hours with 50% content of triacylglyceride

Considering climatic features of Estonia, a crop of land plants can be received only once a year,
because their cultivation demands definite temperature of the air and duration of the light day.
The most important advantage is possibility to cultivate algae all-the-year-round, also in a cold
season by artificial illumination.

Salty and fresh water, open and closed ponds, photobioreactors, even desert, and also sewage
which are successfully cleared by algae, are suitable for algae growth.!'™ However, algae are
useful not only for wastewater treatment, but also for absorption of carbonic gas. You can't
imagine that these plants can absorb about 90 % of carbonic acid with oxygen release.
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Also it is necessary to say about technological advantage of biofuel manufacturing from algae.
Absence of a hard coat makes their processing into liquid fuel technologically more simple and
effective than processing of a biomass from any other land plants.

So, considering all above-listed factors, it is possible to put forward a hypothesis that biofuel
manufacturing from algae really can replace a part of used fuel from the oil and the gas.

The proof of this fact can be growing number of companies and organizations working in the
field of algae processing into power carriers today.There are more than 200 such enterprises
today with the total budget of 3,8 billion of dollars®. Among these companies there are
enterprises located in Bremen, Boston, Hamburg, Helsinki, Canada etc. As you can see here are
countries which are located in the climatic conditions similar to Estonia, therefore there are all
preconditions for introduction of this technology.

However, biodiesel manufacturing from algae has got its own difficulties. At present the subject
being actively discussed in the producton circles is oil extraction from algae. As the reason for it
is the fact that this stage is the most expensive. Costs of this stage creates difficulties in
sustainable development of biodiesel fuel manufacturing from algae.

The most effective and often used is the combined method of oil extraction from algae. Firstly,
algae are mechanically pressed and then the remained mass is mixed with solvent to extract the
remained quantity of the oil. Using this method of oil extraction we can probably receive up to
95 % of the oil containing in algae.™

But algae oil cannot be used as biofuel because of its high viscosity, which is 10 times higher
than viscosity of diesel fuel . To reduce viscosity of oil and as a consequence to use it as
biofuel various chemical ways of processing are used. The main is the method of

interesterification. %!

Chemical reaction between lipids containing in algae and alcohol with catalyst presence is the
basis of interesterification. During reaction glycerin and ether of fatty acid are received. Glycerin
received during reaction is separated from ether and further is used in perfumery and
pharmaceutical industry.Ether is directly used as a biofuel.l’!

The received fuel can be used without expensive replacement or renovation of the world engine
stock working onthe oil fuel. Biodiesel fuel received from algae has a number of advantages
over the ordinary diesel fuel. The most important advantage is absence of sulphur. For the cars
using algae biodiesel fuel durability of the fuel system increases because of higher lubricating
properties.!

Thanks to the fact of algae fast reproduction, they are unique crops capable to make enough
biofuel to satisty future needs in fuel. It is inexhaustible source of oil. However, difficult process
of taking algae from water and expensive oil extraction from are the difficulties on the way to
use the algae as raw materials for biofuel manufacturing.
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20. TEXHOJIOTUHM «OAHOTI'O OKHA» JJIs1 OKA3AHUSL
IF'OCYJAPCTBEHHBIX YCJIYI HA ®EJEPAJIBHOM U PETUOHAJIBHOM
YPOBHSX B CAHKT-IIETEPBYPI'E U UX IPABOBOE OBOCHOBAHHE. E.
Kynakosa, crygentka S kypca CIISI'UIY; E. Mumenko, acnupant CIIOI'UDY

B macrosmmii mepuoj, KOrja SKOHOMMKA IIE€PEKMBAET CJOXKHBIM MpolLecc MaclITaOHOM
peopraHuM3alM M ajanTaluyd K phIHKY, Ja elle Ha (OHE KPU3HUCHBIX SBJIEHUH, 0COOYIO
3HAYUMOCTh  NPUOOPETAIOT CTPYKTYphl, BEIylME Y4E€T U pEerucTpanuio 0OBEKTOB
HEJIBUKUMOCTHU.

[laru mo BHEIPEHMIO MPUHLHUIIA «OJHOTO OKHa» MpU padoTe C OOpallleHUsIMU TpaxaaH U
OpraHu3alyil NpeanpUHUMAOTCA B pa3IMyHbIX permoHax Poccum. Paborta sta Benmercs ¢
IIEPEMEHHBIM YCIIEXOM, HO B OCHOBHOM B OY€Hb OIpaHUYEHHOM (hopmare.

Peanuzanus npunnuna «oxHoro okHa» B Cankr-IletepOypre oOecneunBaeTcss Ha OCHOBE
MPUMEHEHUS] UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUMA:

- nmns obOecriedeHHs cOOpa JOKYMEHTOB W/WIM CBEIEHWW B DJEKTPOHHOM BHJIIE 3a
3aABUTEIIA,

- DJIEKTPOHHOI'O JOKYMEHTOOOOpOTa B HMHTEpecax 3asBHUTENCH B3aMEH HCIIOJIb30BaHUS
OyMa)KHBIX IOKYMEHTOB.

VYnpasnenue ®enepanbHoil peructpaunoHHoit ciayxobl (YOPC) no Cankr-IlerepOypry u
Jlenunrpazackoit obmactu  ObLIO CO3AAHO JUIsl OOECHeUeHUsl LIEHTPAIU30BAaHHON perucTpauu
IpaB Ha HEABIKUMOCTh B JKWIHMITHOW cdepe Topoma, a TakK Ke CO3/aHUs, BEIACHUS H
obecrieuenust coxpanHoctu OOmeropoAckoro 0aHka JAaHHBIX O TMpaBax Ha HEIBWKUMOCTH B
xuwmHo cdepe. B Hacrosimee Bpems B ¢yHkinuun YOPC Bxoautr M rocygapcTBEHHas
perucTpamysi TpaB Ha BHOBb CO37[aBaeMble OOBEKTHI HEABMIKAMOCTH, OOBEKTHI HEKHIIOTO
¢doHIa, a TaK K€ PETUCTPAIUS IPaB HA 3eMEJIbHBIC YYACTKH.

Ilporiecc rocyqapCTBEHHOM perucTpaluy IpaB Ha HEIBWKUMOE HMYILIECTBO OCYLIECTBIIAECTCS
IIOCPE/ICTBOM ~ BHECEHMsl IOATBEP)KACHHOM  JIOKYMEHTaMu MH(pOpMAlUM, YCTaHABIMBAIOILEH
CoZiep KaHKe MPaB IPaKIaH U IOPHIMUYECKUX JIUL HA HEIBU)KUMOE UMYILIECTBO, & TAKKe 0OpEMEHEHUH
(orpanuuenwuii) 3TuX npas, B Enunblii rocynapcrBennsbiii peectp ripas (EI'PIT).

OpuuMm u3 HauOosiee HS(PPEKTUBHBIX METOJOB OpraHu3allMu paboThl OpPraHoOB BJACTH,
MO3BOJISIIOIIMM ~ KOMIUIEKCHO — pellaTh CaMblid IMUPOKWH CHEKTp 3a1a4, MaKCHMaJbHO
JIeTIepCOHAIM3UPOBATh B3aUMOJICHCTBUE TOCYAAPCTBEHHBIX CHYXKAIIMX C TpakKIaHAMH U
OpraHu3alusIMH, OOECIIEYUTh TPU STOM MHHHUMAIIBHBIE CPOKH IMOJATOTOBKH JIOKYMEHTOB IPH
MaKCUMaJIbHOM KaueCTBE MX HCIIOJIHEHHUS U CO37aTh KOM(MOPTHBIE YCIOBUU Uil TPaXJaH NpU
peaM3aluy MpUHAJUISKAIINX UM IIpaB, CIYKUT padoTa mo nmpuHuuiy "ogHoro okHa". Ciuenyet
CKazaTb, YTO JESATENbHOCTh B paMKax JaHHOW OPraHW3allUOHHOM MOJENU  XOPOILO
3apeKoMeHI0BaIa ce0s1 3a pyOexoM, €CTh TOJIOKHUTEIIbHBIN ONBIT U B Poccum.

Co3maBaemass HaMH CHCTEMa TOCYJAPCTBEHHOW PETrMCTpaliy MpaB Ha HEIBIKUMOE MMYIIECTBO
CHIENIOK C HUM B PEXKUME «OJIHOTO OKHa» ONMPAETCs Ha CHCTEMY IOCYIapCTBEHHOIO ydera OObEKTOB
HEJIBIDKIMOCTH B peecTpe (KamacTpe) OOBEKTOB HEIBKMMOCTH. YKa3aHHBIE CHCTEMBI MOTYT
(G YHKIIMOHUPOBATH TOJIBKO COBMECTHO, JOTOJHSS Apyr apyra. [lpu sTom ¢usudeckune rpaHHIlbl
(pa3Meppl) OOBEKTa HEABWKUMOCTH ONPEICISIIOTCS Ha OCHOBAHWHU IPABOYCTAHABIIMBAOIIMX
JOKYMEHTOB, a TpaHMLbl JEHCTBUSI IIpaBa ONPENENAOTCs (DU3WYECKMMHM TpaHUIlaMHd OOBEKTa
HEJIBUKHMOCTH.

CBsi3b CBe/leHHMI 00 MMYILIECTBE OCYIIECTBIISIETCS TI0 KaJaCTPOBOMY HOMEPY OOBEKTa HEIBIKUMOCTH,
KOTOpBII TIPUCBAMBACTCS KAKIOMY OOBEKTY HAa JTalie €ro rocyJapcTBEHHOro ydera. [lostomy
nH(popMaIoHHas 0a3a 0OBEKTOB HEIBMKMMOCTH CIY)KHT HMHTEpPECaAM TOCYIapCTBEHHOW TapaHTHH
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MpaB COOCTBEHHHKOB HEABIXMMOTO mMyiecTBa. Co3maHue Takoi 0aspl SIBISICTCS TOCYIapCTBEHHOM
3a1a4en.

B Cankr-IlerepOypre cdopmupoBaHa JIOTWYHAsl CTPYKTypa YIIPaBIE€HUS HEIBXHUMOCTBIO, IPH
KOTOpPOW  TIOJHOMOYMS — Pa3fMYHBIX  TIOJPA3JCICHA  WMYIIECTBEHHOTO  OJIOKa  TOPOJICKOM
AZIMMHHCTPALUN YETKO Pa3rpaHAYCHBL.

[Ipu pemenny CBOMX YaCTHBIX 3a/iad B JKWIMIIHON cdepe Kakmas TopoicKas CiayxOa HEn30eKHO
HY)KIaeTcss B HH(POPMAIMK B3aUMOJICHCTBYIOIIMX Opranu3aiiid. OIHAKO TPOIECC aBTOMAaTH3Alld B
Canxr-IlerepOypre Ha TpeApUIylIeM dTane 3aKaHYMBAeTCs, W JI0ObIBaHME WH(pOpPMAIUN
OCYIIECTBIISIETCS TPAAULIMOHHBIMA METOJaMU (IIyTe€M JIMYHBIX KOHTAKTOB, 10 (akcy, Mo TenedoHy u

T.JL.).

Paccmotpum Boripoc co3nanusi o0IIeropoackor HHGOPMAITMOHHON CUCTEMBI B PEKHUME «OJTHOTO OKHa»
CO CTOPOHBI  JESATENHLHOCTH YmpapieHus: DenepaabHONM PErHCTPATMOHHON CIyXObl 1m0 CaHKT-
[lerepOypry u Jlenunrpaackoi oonacTu.

TexHonorusi «OJHOr0 OKHa» BBIITIAIUT CIEAYIOIUM 00pa3oM: Mpu OOpalleHHH KIHEHTa K
MHCIEKTOPY IO MpPUEMY U BBIJIAYM JOKYMEHTOB, C LEIbI0 MPOU3BECTU Kakue-IH0O0 omepanuu
HaJ CBOMM MMYILECTBOM, €My HYKHO OYyJeT NMPUHECTH TOJbKO JOKYMEHT, YAOCTOBEpPSIOIINN
JMYHOCTh, KBUTAHIIMIO 00 OIUIaTe rOCHOUUIMHBI U JIOTOBOP KYIUIM-MIPOJAXXH B CIIydae IMPOJaku
WIM MEHbl uUMyllecTBa. Bech HEOOXOAMMBIA MAaKeT JOKYMEHTOB HHCHIEKTOpP (QOpMHUpPYET B
AJIEKTPOHHOM BHJE, HUCIOJIb3ysd OOLIErOpPOJCKYI0 HH(OPMALMOHHYIO CETh A JajbHeien
MIPOBEPKU M MOJTBEP)KICHUS perucTparopa. ITO 3HAYUTEIIBHO COKpAIllaeT BpeMsl Yy KIMEHTOB U
y UHCIIEKTOpA 110 CPABHEHMIO C BBOJOM JIOKYMEHTOB C OyMa)KHOTO HOCHUTEJNSL.

B nmpormecce peructpanuu npaB Ha HEIBMXKMMOCTh OOBEKTAMHU SBJISIOTCS BIAACNbIBl U
MOCTABILUKHN UH(pOpMaLHy, cyobekTaMu — notpedurenu. CMoTpu pucyHok 1,2,3.

Branenbiamu ¥ noctaBIMKaMy MHGOPMALMU O HENBMKMMOCTH B €IMHYIO MH(POPMAIMOHHYIO CETh
SIBJISTFOTCSL:

o Komurer 110 yrpaBieHHIO TrOpOICKIM UMYIIIECTBOM

° KOMMTET IO KWIUIHOM TOJIMTHUKE

o (hoH1 UMyIIIECTBA

o TOPOJICKOE OFOPO PETUCTPAIIMH MPAB HA HEABKUMOCTh B YKIJIMIITHOM chepe
o MPOEKTHO- MHBEHTapr3aIMoHHbIe 0ropo parioHoB (I'YHIOH)

o KOMHTET TI0 3eMeJIbHBIM PeCypcaM H 3eMJICyCTPOHCTBY

o aJIMAHHCTpAIIHS TOPOJIa

Tlomn3oBarersavmu nanaeix w3 EIPII seimarores:

®  KUTENH ropojia

®  DYKOBOAUTEIM OPraHOB MECTHOIO  CaMOYIPABICHMS U  PYKOBOAUTEIM  OPraHOB
rOCYIapCTBEHHOM BIIACTU

® HaJIOI'OBBIC OPraHbI
e  CyJbl ¥ IPABOOXPAHUTEIBHBIC OPraHbl

®  pUAINTEPCKUE (PUPMBI, CTPOUTEIbHBIE KOMITAHUH, OaHKU.
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Paccmorpum npocroii npumep:

B nenp VYOPC Beimaer cBeime 1200 CaugerensctB o peructpanmu - CopaBok,
MTOTBEPIKIAIOIIHNX MTPaBO COOCTBEHHOCTH Ha 0OBEKT HEABUKUMOCTH.

ExenneBno oocnyxuBaer 6osee 3000 KITMeHTOB.

Jo xonuma 2009 roma mnpuBaTuzauuio Kuibsi Oyzaer OecruiatHas. [lompoOyem paccuuTarth
3arpy)KEHHOCTh CPOKHM  TPUBATH3AIMU TIPH HOPMAIBHOW 3arpykeHHOCTH oOmepaTopa 3a
OCTaBIIMECA IIOJ roaa, y4uTbIBasdg, YTO HCIIPUBATU3UPOBAHHBIX KBAPTHUP B ropoac OCTaJIOCh
40%. Hacenenne CII6 — 4 581 854 xureneil.

40% - 183 2741,6
1 meus — 3000 KIIMEHTOB
X mueii - 183 2741,6

X = 610 gueit (1,5 roga)- noHagOOUTCS MHCHEKTOpPaM, YTOObI B HOPMAJILHOM DPEXUME
00CIYXUTh BCEX KJIIMEHTOB I10 MPUBATU3ALNHU KUIbs. J[0 OKOHYaHMS rojia - 8§ MECSIIIEB.

CrnenoBaTenbHO, Y HHCTIEKTOPOB Oy/IeT yBeIWYeHa HArpy3ka B 6 pa3 eKeIHEBHO.
( B 1eHb MHCHEKTOP A0JKEH oOcayxuBath o 19 091 kinueHTOB)

OCHOBHBIMU IEISMH CO3JaHUS TeXHOJOTUH «OJHO OKHOY» SBIISIOTCS YIIYYIICHUE KadecTBa
MPEIOCTABJIICHUS TOCYIAPCTBEHHBIX YyCIAYr W OOCIY)KMBAaHHs 3asBUTEICH, a TaK IKe
MUHUMU3AIHS CBA3aHHBIX C 3THM 3aTpaT Kak CO CTOPOHBI OPraHOB BJIACTH, TaK M TPKIaH
(3asBUTENECH).

OCHOBHBIM Ha3HAUEHUEM CO3/IaHUS TEXHOJOIMH «OJHO OKHO» B c(epe rocynapcTBEHHON
perucTpanuy npaB Ha HEABM)KMMOE MMYILECTBO U CIEJIOK SIBJISIETCS BHEAPEHUE COBPEMEHHBIX
YHU(PUIMPOBAHHBIX MH(POPMALUOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTUH U UX HPUMEHEHUS
OpraHaMM BJIacTU M 3asBUTEJCH, YIpOILEHHWE MPOLEeAyphl IpPEIBAPUTENBLHOTO cOopa u
COTJIaCOBAHUS IOJIHOTO IMaKeTa JOKYMEHTOB, HEOOXOUMBIX JUIsl IPOBEACHUS TOCY1apCTBEHHOM
perucTpaluu mnpas.

OyHKIMM 1O CcOOpy W3 pa3HBIX MHCTAHIIMN JOKYMEHTOB, KAaCAIOIIUXCS 3asBUTENS, U
(bOpMI/IpOBaHI/IIO Ha UX OCHOBC IIOJIHOT'O ITaK€Ta JOKYMCHTOB, Tpe6y10HlI/IX I ITPEAOCTAaBJICHUA
rOCyJapCTBEHHOH YCIIYTH JJaHHOMY 3asiBUTEJIIO, TIOJDKHBI B3ATh Ha ce0sI CITYKOBI «OHOTO OKHA».
DTa 3a71a4a MOXKET OBITh PEIIeHa JBYMS CITIOCOOaMMU:

o I[O BHCOAPCHHA TCXHOJIOTMU «OJHO OKHO» - CpPEACTBAMH U CHUIIaMHU COTPYAHUKOB
HCIIOJIHUTCIIBHBIX OPraHoOB FOCY)IapCTBeHHOfI BJIaCTHU CaHKT-HCTCp6pra U IMOABECAOMCTBCHHBIX
UM OpFaHHSaHI/Iﬁ WM C IIOMOMIBIO MPUBJICYCHUA OOITIOJIHUTCIBHBIX COTPYAHUKOB Ha OCHOBC
ayTCOpPCHHTa,

e [locne BHCAPCHUA TCXHOJIOI'MU «OAHO OKHO» - Ha OCHOBC HCIIOJIL30BAaHUA ITPOrpaMMHO-
TEXHUYCCKUX CPCACTB.

[Ipu peanuzanmu B moJTHOM oOBEeME TEXHOJOTHMH "OAHOTO OKHA" B cepe rocymaapCTBEHHOU
pETHCTpAIMK IPaB Ha HEIBIKUMOE UMYIIECTBO ¥ CIICJIOK C HUM 00SCIICUNBAIOTCS:

JULSI TPAYKIAH:

® DKOHOMHSI BPEMEHHM - COKpAIEHHE, [0 CPABHEHUIO C CYLIECTBYIOLIECH NPAKTUKOM,
CPOKOB, HEOOXOJMMBIX [UIsi MOATOTOBKM JOKYMEHTOB U MPOBEACHUS TOCYIapCTBEHHOMN
pEerucTpanuy;
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® DKOHOMHMS CpPEIACTB - MHMHUMM3ALMA 3aTpaT 3asiBUTEN HA OIUIATy YCIYlr OpPraHoB
(opranu3zanmii), yuacTBYIOIHUX B IMMOJTOTOBKE JOKYMEHTOB, HEOOXOIUMBIX ISl TOCYIapCTBEHHOM
perucTpanuu;

® COKpallleHHE JI0 MHUHUMYMa BO3MOJKHBIX "MOP@JIbHBIX" W3JIEPKEK, CBA3AHHBIX C
opopMIIEHHEM NPaB Ha HEIBMKMMOE UMYIIECTBO U CHEJIOK C HUM (OYepeau, XOXKICHUSI OT
OJIHOTO YWHOBHHUKA K JPYroMy U IPOYUE HEJOCTATKH)

JIUIs1 OPTAHOB BJIACTU U OPTAHU3ALIMI-YYACTHUKOB ITPOLE/TY PhI:

® [TOBBIIIICHUE aBTOPUTETA BJIACTH M YKPEIUICHHE JOBEPHUs K HEH CO CTOPOHBI HACEIICHUS,
IMOCKOJIbKY BHCAPCHUC Takou nmpoueaypnl n30aBUT TpaXJaH U FOPUANYCCKUX JIUL OT U3JIMITHETO
OropokpaTu3Ma, OECCIIOPHO MPHUCYIIETO YKA3aHHOU cepe esaTeTbHOCTH;

® CYILECTBEHHOE CHMKEHUE HENOCPEICTBEHHBIX KOHTAKTOB YMHOBHUKOB C 3asBUTEISIMHU,
IIOCKOJIBKY MPUHIMUI "OJHOTO OKHA" OCHOBaH, NPEXIE BCEro, Ha YETKO IPONHCAHHOM
perjamMeHTe B3aMMOJCHCTBHUS NpEJICTaBUTENIEH OpraHu3aluii-y4yacTHUKOB "OJHOTrO OKHa'.
VYyactue rpaxaaHriHa B OJATOTOBKE JOKYMEHTOB MUHUMU3UPOBAHO;

® HaJIMYKe YETKOM MpoIeaypbl U OTBETCTBEHHOCTH 3a BBIMOJIHEHHE PErJIaMEHTOB pabOThI
"oHOrO OKHa'", a TAaKXe CBEJICHHE K MUHUMYMY KOHTaKTOB "3asBUTENb" - "UMHOBHUK'" TIO3BOJIUT
CYLIECTBEHHO MOBBICUTh Kaue€CTBO pabOThI C IOKYMEHTaMU U MOHU3UTh YPOBEHb KOPPYILUHU B
ykazanHo# cdepe. [Ipun manHOM pekume pabOTHI JIMIIEHBI CMBICTIA ACUCTBUSA MO "yCKOPEHHIO"
MOATOTOBKM JIOKYMEHTOB, IMpolieaypa M Tak OyaerT mpenanosiaraTh HMX HW3rOTOBICHHUE B
MaKCUMAaJIbHO KOPOTKHE CPOKHU;

® BHEPEHUE pekuMa "0HOTO OKHA" CO3/1ae€T BO3MOYKHOCTH MOJYYUTh OOIIYI0 KapTUHY B
Macmtabax peruoHa o paboTOCIOCOOHOCTH BCEX OpPraHOB M OpraHM3alvid, Y4acTBYIOLUIUX B
odopMIICHMH TIpaB Ha HEJIBIKUMOE HMMYIIECTBO M CHIEJIOK C HUM, OOECIEUYUTh IIEHOBBII
KOHTPOJIb B c(epe YKa3aHHBIX YCIYT U CYIIECTBEHHO CHU3UThH KOJIMYECTBO 3JI0yNOTpeOIeHni Ha
PBIHKEC HEABUXKHMMOCTH.

Kak cnenctBue, mpakTuyeckoe BHEAPEHHE MPHUHIUIIA "OJHO OKHO" B cdepe rocyaapCTBEHHOM
PEruCTpaIyy MpaB MO3BOJIUT:

e co37aTh OJaronmpusiTHbIE YCJIOBMSI JJsl YCIEIIHOW peanu3aluud Ipe3UJAeHTCKON
MPOrpaMMsbl IO (POPMUPOBAHUIO PHIHKA JOCTYITHOTO JKUJIIbS;

® CYIIECTBEHHO YITYUYIIUTh MHBECTUIIMOHHBIN KIIMMAT, "0)KUBUTH" PHIHOK HEIBIYKHUMOCTH;

® VKpENUTh aBTOPUTET  BJIACTH, IOBBICUTH J(PPEKTUBHOCTh, KAaYECTBEHHbIE U
KOJIMYECTBEHHBIE MT0Ka3aTeu padOThl TOCYAaPCTBEHHBIX OPraHOB.

PesynbraroM gocTmkeHMs] NMpuHIMNA «oJHOro okHa» B Caskrt-IlerepOypre noiKHO cTath
abCOIIOTHOE MCKJIIOYEHHUE YydacTHsl 3asBUTeNled B cOOpe JOKYMEHTOB  JUIsl IOJIyYeHUs
rOCyIapCTBEHHBIX  yCIyr,  MPEAOCTaBISEMBIX  KaK  HCIOJHUTEIbHBIMU  OpraHaMu
rocyfgapctBeHHo# Biactu Cankt-IlerepOypra u moaBeIOMCTBEHHBIMH MM OPTaHU3AIMSAMU, TaK
1 BCEMU JPYTUMU CTPYKTypamu, QyHKIIMOHUPYIOIKUMHU Ha TeppuTtopun Cankr-IlerepOypra. 310
03HAYaeT, YTO B pe3yJbTaTe BHEJIPEHMs] NPUHIIMIIA «OJHOTO OKHa» Ha TeppuTopuu CaHKT-
[lerepOypra kaxx1plil 3asBUTENb NMPU O(GOPMIIEHUH MM IpaB Ha MOJIYYEHHUE T'OCYIapCTBEHHOMN
YCIIYTU CMOXKET MPUBJIEKATHCS TOJIBKO JBAXK/IbI:

® [IpU NPEAOCTaBICHUHU (IPEIbSIBICHUN) IEPBUYHOTO MTAKETa JOKYMEHTOB;
® IpU MOJIyYE€HUU KOHEYHOT'0 JOKYMEHTA (WUJIH MpU MOJYyYSeHUH 0TKa3a).

DKOHOMHYECKYIO OKYIAeMOCTh IMPOEKTA HA PHIHKE HEIBIPKUMOCTH B TIEPCIIEKTUBE MOKHO OCYIIIECTBHTH
IO HECKOJILKUM HalpaBJICHHSM:
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- Tipoiaka MHQOPMAIK KaK KOMMEPUYECKOTO TPOAYKTa, 0COOCHHO MH(MOPMAIIUH, TIOJTy9eHHON Ha
OCHOBE HICTIOJTb30BaHHSI HAYKOEMKHX TEXHOJIOTHIA (CIOPITPU3bI MaTEMATHIECKOTO aHAI3a MPOSIBIISIFOTCS B
TOJy9CHUH psiJia WHTEPECHBIX W TOPOM HEOYEBHIHBIX 3aKOHOMEPHOCTEH TIOBEICHUSI HA PHIHKE
HEJIBIDKIMOCTH);

- KOMMeEpuecKas peaju3alsi HOBbIX HH(OPMALMOHHBIX TEXHOJIOTMM M, MPEXIE BCEro
MPOrpaMMHOr0 o0ecrieyeHHss UHPOPMALIMOHHOIO TIpoLiecca PErucTpaly IpaB Ha HEJBDKUMOCTH B
KUJHAITHOM cdepe (3aUIIIEeHHON MTaTeHTaMH HHTEJUIEKTYaIbHOM COOCTBEHHOCTH TOPO/IA);

- (PMHAHCOBBIN U IPYroi MaTepuaibHbIN A(PheKT (HarprumMep, B BUIE JOTIOTHUTEIBHBIX KBAPTUP IS
ropoja),  JOCTWTAEMbIii Ha OCHOBE pa3pabOTKU M IPAKTUYECKOTO HCIOJIb30BAaHUsS Hanbosee
paLMOHAIIBHBIX JIEUCTBUM aJIMUHUACTPALIMK T'OPOA HA PHIHKE HEIBUIKUMOCTH.

l'ocynapcTBeHHas perucTpanys IpaB Ha HEABMKMMOE UMYILIECTBO U CAEIOK C HUM SBIISIETCS
OJIHUM M3 CHOCOOOB CHIKEHMSI pUCKA HA PbIHKE HEJBUKUMOCTHU, 3aLUIUThl UMYIIECTBEHHBIX
[IpaB y4aCTHUKOB IPakJIaHCKOTO 000pOTa U, KakK cieAcTBHE, (OPMUPOBAHUS OTBEYAIOIIMX
TpeOOBaHMAM 3aKOHAa OTHOIIEHWH Ha pBIHKE HEABMKMUMOCTM C  IPHUBJICUEHUS
JOTIOJIHUTEIbHBIX NHBECTUIIUN B POCCUNUCKYIO S3KOHOMHUKY.

[IpaBoByI0 OCHOBY INpeIOCTaBIEHUSI TOCYIAPCTBEHHBIX YCIYr B cdepe rocynapCTBEHHON
perucTpanuu npaB Ha 00bEKThl HEJABXKUMOCTH U cAeNOK ¢ HUM B PD cocTaBisioT:

1.®enepanbHbie 3ak0HbI PD:

o I'paxxmanckuii kogexe Poccuiickoit @enepamuu (I'K PO) (vactu nepsas, BTopas,
TpEeThA);

o Kunmuuaenii koaekc Poccuiickoit @eaepannn ot 29 aexadpst 2004 r. N 188-D3;

o @enepanbubiii 3akoH oT 21 wmrons 1997 r. N 122-®3 "O rocynapcTBeHHOM

pPErucTpaIyy MpaB Ha HEIBIXKMMOE UMYIIIECTBO M CIIEJIOK C HUM";

o Oenepanpubiii 3ak0H 0T 30 mexabpst 2004 1. No 214-03 «O6 ywyactuu B
JI0JIEBOM CTPOMTENILCTBE MHOTOKBAPTHUPHBIX IOMOB U HHBIX OOBEKTOB HEABMKHUMOCTH H O
BHECCHUHU M3MEHEHHI B HEKOTOPbIE 3aKOHOJaTeIbHBIE akThl Poccuiickoit penepanumy.

2.1Ton3akoHHBIE HOpMATHUBHBIE aKThl PD:

o [TocranoBnenue IlpaBurensctBa PO ot 18 derpans 1998 r. N 219 "O6
yrBepkeHnn [IpaBun Benenuss EquHOTO rocyapcTBEHHOTO peecTpa MpaB Ha HEIBHKHIMOE
HUMYILIECTBO U clIeNIoK ¢ HUM" (c u3MeHeHusMHu ot 23 nexadps 1999 r., 3 oxrsa6ps 2002 r., 3
ceHts10ps 2003 r., 12 Hos10pst 2004 1., 22 HOs16ps 2006 1.)

o [IpaBumamMu  BeneHus EIMHOrO rocCylapCTBEHHOIO peecTpa IpaB  Ha
HEJBM)KMMOE MMYILECTBO M CAEJIOK C HUM, YTIBEPKJCHHBIMU IIOCTAHOBJIEHUEM
[IpaButenbctBa PO ot 18 deppans 1998 r. N 219 "O06 yrBepxaenun IlpaBun BeneHus
Enunoro rocynapcTBeHHOro peectpa IpaB Ha HEABHKUMOE UMYILIECTBO U CIIEJIOK ¢ HUM";

o [Ipuka3 Muntocra PO ot 18 centsiops 2003 r. N 226 "OO6 yrBepkIeHUU
WHceTpykumn o MOpsAKe 3alloIHEHHUsT M BbIJAYM CBUJIETEIBCTB O TOCYJapCTBEHHOMU
perucrpanuu mpas, cooOuieHH 00 OTKa3ax B TOCYAApCTBEHHOM pPEruMcTpaluu IpaB Ha
HEJBM)KMMOE UMYIIECTBO U CAENIOK C HUM U MH(GOPMALlUU O 3aperuCTPUPOBAHHBIX MpaBax’;

. WHceTpykuus O MOpsAKe 3alloHEHMsT M BbLJIAYM  CBUAETEILCTB O
rOCyJapCTBEHHON pETuCTpaluyd TpaB, COOOIIeHW 00 OTKa3ax B TOCYAApCTBEHHOM
perucTpaluy MpaB Ha HEIABMXKMMOE HMYIIECTBO U CHEJIOK C HUM W HHpopmauuu o
3aperucTpUpOBaHHBIX MpaBax (yTB. npukazoM Muntocta PO ot 18 centsops 2003 r. N 226)
(c m3amenenusimu ot 24 nexadbps 2004 1., 30 nexadps 2005 r., 6 gexadbps 2006 T.)
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. [Tocranosnenue IlpaButensctBa P® ot 18 aBrycra 2008 r. N 618 "OO
WHOOPMAIIMOHHOM  B3aMMOJACWUCTBUM TPH  BEACHUU  TOCYNApCTBEHHOTO  KajacTpa
HEJIBIKUMOCTU" (C U3MEHEeHUsIMH oT 25 nexadps 2009 r.).

OCHOBHBIM  HOPMAaTHUBHBIM  aKTOM, pETJAMEHTHPYIOIIUM  TOPSAIOK  IPEIOCTABICHHS
TOCYJapCTBEHHBIX yCIyr B cdepe TOCYIapCTBEHHON pErucTpanuy TpaB Ha OOBEKTHI
HEJIBIDKUMOCTHU | CIETIOK C HUM, ss1semca Pedepanvhbiii 3akon om 21 utonn 1997 2. N 122-D3
"O eocyoapcmeeHHOl pecucmpayuy npas Ha HeOBUNCUMOE UMYULeCNB8O U COENOK C HUM», C
MOMEHTA BBEJICHHS B JIEHCTBHE KOTOPOTO BCTala 3a7ada CKOPEUIIEero CO3MaHusl U Pa3BUTHs Ha
Tepputopun cyobektoB Poccuiickoit denepauuu yupexJeHU IOCTULHUU O TOCYJapCTBEHHOM
pEeTUCTpaIK MIPaB Ha HEIBIKMMOE UMYIIECTBO M CHIEJIOK C HUM - TOCYIapCTBEHHBIX OPTaHOB,
MIPU3BAHHBIX 00€CIeYUTh co3/1aHue Ha Tepputopuu Poccuiickoit denepanun eJMHON CUCTEMBI
rocy/lapCTBEHHOW pEerucTpaluy MpaB Ha HEJBMKMMOE UMYILECTBO U clieloK ¢ HuM. Crarbeit 33
3aKoHa OTpeNeNieH CPOK CO3JaHUs CUCTEMBI YUPEXKICHUH IOCTHIIMU MO PETUCTpaluy mpas - |
saBaps 2000 r. Takum obpazom, HeoOxomaumo otMmeTuTh, uTo 10 2000 roma B Poccuiickoit
@enepanii  OTCYTCTBOBAjJia €IWHAS YIOPAJOYCHHAsT CHUCTEMa TOCYIApCTBEHHBIX OPraHoOB,
HA/ICJICHHBIX COOCTBEHHOM KOMIIETEHIIMEH, BBIMOJHSAIONMX (YHKIAW IO TOCYAapCTBEHHOM
pEerucTpanyy MpaB Ha OOBEKTHI HEIBMKMMOTO MMYIIECTBA M cIeNOK ¢ HUM. CienoBaTesbHo,
OpH  OTCYTCTBHH  eIMHOTO  3((EeKTUBHOTO MEXaHW3Ma TOCYIAPCTBEHHBIX  OPIaHOB,
BBITIOJTHAIONINX (DYHKIIMM TO TOCYIapCTBEHHOHW pErucTpanuud OOBEKTOB HEIBMIKHUMOCTH H
CHIEJIOK C HUM, pedb O MPUMEHEHHH MHOTO(YHKIIMOHAIBHBIX LIEHTPOB, MO MPHUMEPY «OTHOTO
OKHa», HATH HE MorJia. [lo03ToMy HU B OJTHOM U3 BBIIIEYKa3aHHBIX HOPMAaTUBHO-TIPABOBBIX aKTOB
HE COIEP)KHUTCS HOPM, YCTaHABJIHMBAIOIIUX MPEIOCTABICHUE TOCYJApCTBEHHBIX YCIYyT B cdepe
pETUCTpaIiK TpaB Ha OOBEKTHl HEJABMKUMOCTH M CAEJIOK C HUM MOCPEICTBOM HCIOJIB30BAHUS
MHOTO(YHKIIHOHAIbHBIX IIEHTPOB.

[lepBple MONBITKM CO3JaHUSI M BHEAPEHUS MHOTOQYHKIMOHAJIbHBIX LIEHTOB B IpOIECC
MPEAOCTABJICHUSI TOCYIAapCTBEHHBIX yciayr Obutk caenansl [IpaButenscTtBoM Poccuiickoit
Oenepauuu B pe3yapTate npunatus Ilocmanoenenus Ilpasumenvcmea P® om 9 anpena 2001 2.
N 273 "O6 yrBepxaeHun PenepanbHOW NPOrpaMMbl MO3TAHOTO PA3BUTHUS CHCTEMBbI
roCy/lapCTBEHHOW pErucTpalyy IpaB Ha HEAB)KMMOE HMYIIECTBO U CHEJIOK ¢ HuM'.
OcHoBHbIMU LensiMH  [Iporpammbl  SIBISUTMCH CTAaHOBJIEHME M Pa3BUTHE HAa TEPPUTOPUHU
Poccniickoit ®enepanuy cuUCTEMBl TOCYAAPCTBEHHOM pErMCTpaluy IPaB Ha HEABUIKUMOE
UMYILIECTBO M  CHGJIOK €  HUM, o0ecrneyuBaolell  TOCYyJapCTBEHHbIE  TapaHTUU
3aperuCTPpUPOBAHHBIX IPaB, a TaKXKe IOJIHOTY CBEIECHUN O 3aperuCTPUPOBAHHBIX IIpaBax Ha
HEJBM)XKMMOE UMYIIECTBO U clenkax ¢ HUM. CrycTs noja roja Obuio npuHsito Ilocmanoénenue
Ilpasumenvcmea P® om 25 okmsaops 2001 2. N 745 «O0 ytBepx)aeHuu GeaepalbHON 11eTIeBOi
nporpaMMbl  "Co3laHue  aBTOMATH3UPOBAHHOW  CHUCTEMBbI  BEIEHUS  TOCYIapCTBEHHOIO
3eMEJIPHOTO KaJacTpa M TOCYJapCTBEHHOTO ydeTa oObekToB HemBmwkumoctu (2002 - 2008
rozpl)" (¢ u3menenusimu ot 21 suBaps, 13 centsiopst 2005 r., 23 urons, 2 okTs0ps, 29 nexadps
2007 r., 10 mapra 2009 r.). JlaHHO€ TTOCTAaHOBJICHHE MMEJO IEIbI0 CO3/IaHHE €TUHON CHUCTEMBI
roCy/IlapCTBEHHOTO y4eTa HEJBHKUMOCTHU, COJAEpKallel NMepeyHd OOBEKTOB ydyeTa U JaHHBIX O
HUX U o0OecreyuBaroliell BO3MOKHOCTh O3HAKOMJIEHUS C HUMH IIMPOKON OOLIECTBEHHOCTH.
[Tomumo 3TOrO, MIAHUPOBAIOCH CO3JaHHE ABTOMATU3WPOBAHHBIX 0a3 JaHHBIX 110
rocy/lapCTBEHHOMY KaJacTpPOBOMY YUYE€Ty 3€MENbHBIX y4acTKOB BceX (OpM COOCTBEHHOCTH U
MIPOYHO CBSI3aHHBIX C HUMHU OOBEKTOB HEIBHKMMOTO MMYILECTBA, MOJJIEKaUMX y4yeTy. B
JAHHBIX HOPMATUBHBIX aKTaX HUYEro MPEeIMETHO O MHOIO(QYHKIMOHAJIbHBIX IIEHTpaxX CKa3ajo
He Obuto. Takke OonpeneseHHYI0 poJib B IMPOLIECCE BHEAPEHUS UIEH MHOTO(PYHKLUHOHAIbHBIX
LHEHTpOB cbirpano [llocmanosenenue Illpasumenvcmea P® om 28 saneaps 2002 2. N 65 "O
dbenepanbHoOi eneBor nporpamme "Anexkrponnas Poccust (2002 - 2010 romen)" (¢ u3aMeHEHUIMHA
U JIOTIOJIHEHUSMU )
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OCHOBHBIM W €JMHCTBEHHBIM, Ha JTaHBI MOMEHT, (elepaJbHbIM HOPMATUBHBIM aKTOM, IMPSIMO
YKa3bIBAOIIUM ¥ PErJIaMEHTHUPYIOIIAM MPOIECC HWCIOIb30BaHUSA MHOTO(YHKIIHOHAIBHBIX
LEHTPOB, siBisieTcss [locmanosnenue Ilpasumenvcmea P® om 3 oxmsaopa 2009 e. N 796 "O
HEKOmopvlX ~ Mepax no  NOBbIUEHUI0  Kauecmea NpedoCmasieHus — 20Cy0apCmeeHHbIX
(MyHUYUNAIbHLIX)  yCaye Ha 0a3ze  MHO2OQDYHKYUOHANbHBIX YEHMPO8 NpeodoCmAasieHuUs
20CY0apCmeeHHblX (MyHUYyunaivholx) ycaye". JJaHHBIM TIOCTAaHOBJICHHEM OIPEICIICH MOPSII0K
OpraHu3aIuu JeSATEIbHOCTH MHOTO()YHKITHOHATBHBIX [ICHTPOB PEOCTABICHUS
TOCYyJapCTBeHHBIX (MYHHIMIIATBHBIX) yciyr. Takwe [eHTphl co3maloTcsi B dopme
TOCYJapCTBEHHBIX WM MYHUIUNAIBHBIX YUPEXKJECHUH (B TOM 4YHCIE AaBTOHOMHBIX) JUIS
[EHTPAIM30BAHHOTO OKa3aHHs YCIYr IO OINpeIesICHHBIM HANpaBICHUSM. JTO COIHMAIbHAS
MOJIIEP)KKa HACEJICHHS, PEryJIMPOBaHUE IMPEIIPUHUMATEIBCKON NESTEIBHOCTH, pecucmpaysl
npae Ha HeOBUNCUMOCMb U COelOK C Hell, OTPENeNIeHue WIH MOATBEPKICHUE TPaKIaHCKO-
IIPaBOBOIO cTaryca 3asBuTeNel. L{eHTphl TOJDKHBI OKa3biBaTh HE MeHee 50 yciyr. IIpuBoaurcs
pacrnpeesieHue IOJHOMOYMM TI0 OKa3aHWIO0 YCIyr MEXIy pa0OTHHKaMH LEHTpa H
COTPYIHUKAaMH OpPraHOB BJAacTU. Tarkke yCTaHOBIIEHBI TpeOOBaHHA K HWH(POPMAIUOHHBIM
cucrteMaM LeHTpoB. [locTanoBienne BeTynaer B cuny ¢ 1 ssuBaps 2010 r.

Ha nam B3risan, Hamuuue TOJNBKO OJHOrO BblnleykaszaHHoro Ilocranosnenust [IpaBurenbcrBa
SIBJIIETCS HEJOCTATOUHBIM JUIs 3()()HEKTUBHOTO UCIIOJIb30BaHMI MHOTO()YHKIIMOHAJIbHBIX LIEHTPOB
P IPEJOCTABIECHUH TOCYJAPCTBEHHBIX YCIYT B cepe rocyJapCTBEHHON PEerucTpaluy npas Ha
00BEKThl HEIBMKMMOTO HUMYyLIECTBAa M claejlok ¢ HuM. CyilecTByeT ocTpasi HOTpeOHOCTh B
Hanuuuu denepanbHOro 3aKOHa, perjJaMeHTHPYIOIIETO AESITeNbHOCTh MHOTO(MYHKIIMOHATBHBIX
LIEHTPOB M MX B3aMMOJICHCTBHS C OpraHaMU MCIIOJIHUTEIBHON BJIACTH HA BCe Teppuropuu PO.
Iloka Ha (enepalbHOM YpPOBHE CYIIECTBYIOT TOJBKO ©a30Bblé OCHOBBI JESTEIbHOCTH
MHOTO(QYHKIIMOHAJbHBIX  LEHTPOB, TMpaBo Ooyiee  JETaJbHOM  perjaMeHTanus  Hux
(GYHKIIMOHUPOBAHUS MPEJOCTABICHO PETHOHAM.

Ha perumoHanbHOM  ypOBHE MNPEANPUHUMAIOTCS  IMONBITKM  peau3aldyd  KOHIEMIHU
MHOTO(YHKIIMOHAJIbHBIX LEHTPOB. OpraHamu cyObeKTOB (enepanuy NPUHUMAIOTCS 3aKOHBI U
MO/3aKOHHBIE AKTbI, YCTAHABJIMBAIOIIME MOPSAOK HCIOIb30BAHUS MHOTO(QYHKIHOHAIBHBIX
LEHTPOB IIPH MIPEIOCTABICHUN TOCYJaPCTBEHHBIX YCIYT.

B Cankr — IlerepOypre, Ha JOaHHBIH MOMEHT, JEHCTBYET WIECTh MHOTO(QYHKIHOHAIbHBIX
LEHTPOB, KOTOpblE  SBISIOTCA CTPYKTYpHbIMU nojapasfeneHusmMu Cankt-IlerepOyprckoro
rocyfgapcTBeHHOTO yupexaeHus: «['opoackoit monutopuHroBeiii nentp» (CII0 I'Y «'MLy»). B
TEKyIIeM TOoay IUTaHupyeTcs OTKpbITh MO®DI] Bo Bcex aaMuHUCTpaTUBHBIX paiioHax CaHKT-
[lerepOypra. IlpaBoByto ocHoBy Cankr — llerepOypra B cdepe mnpenocraBiieHuUs
rOCy/IapCTBEHHBIX YCIIYT, IOCPEACTBOM MHOTO(YHKIIMOHAIBHBIX IEHTPOB, COCTABIISIIOT:

1. 3axon Jlenunepaockou obonacmu om 5 agzycma 2003 2. N 63-03 "O pernoHanbHOU
ueneBoi mporpammMe "Co3gaHue aBTOMATU3MPOBAHHOW CHUCTEMbl BEJEHHS IOCYIapCTBEHHOTO
3eMEJIBHOTO KaJacTpa M TOCYIapCTBEHHOTO yueTa OOBEKTOB HEIBMKUMOCTH B JIGHMHIpaJICKOM
ob6mactu (2003-2007 roner)" ([Ipunar 3akoHomaTenbHBIM coOpanuem JICHUHTpaaCcKoW o0siacTu
15 urons 2003 roaa) (c UISMEHEHUSIMU U JOTIOJIHEHUSIMU );

2. Ilocmanoenenue Ilpasumenvcmea Cankm-Ilemepoypea om 30 dexabpa 2009 . N
1593 "O HEKOTOPBIX MEpax MO MOBBIIIEHNIO KaUeCTBA MIPEIOCTABICHUS FOCYIaPCTBEHHBIX YCIIYT
Ha 0a3e MHOroQyHKIIMOHAJIBHOTO LIEHTPa MPEIOCTaBIEHUSI TOCYAApCTBEHHBIX YCIyr B CaHKT-
[TerepOypre";

3. Ilocmanoenenue I'yoepnamopa Jlenunepaockoti obaacmu om 4 dexabps 2009 2. N
115-ne "O6 o6Opa3oBanuu pabouell Tpymmbl MO BHIPAOOTKE E€IUHONW METOAUKH CO3JaHUs
MHOTO()YHKIIHOHAJIBLHOTO [IEHTPA MPEIOCTABICHUS TOCYIAPCTBEHHBIX M MYHUITUTIAIBHBIX YCITyT
B Jlenunrpajackoit o6mactu";
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4. Ilocmanoenenue I'yoepnamopa Jlenunepaockou oonacmu om 3 mapma 2009 . N
26-n2 "O  MHOrO(QYHKUHMOHAJIbHOM LEHTPE IMPEJOCTaBICHHUS] TOCYAAPCTBEHHBIX U
MYHHUIMIAIBHBIX yCIyr B JIeHuHrpazickoit oonactu"

5. Pacnopsocenue Ilpasumenvcmea Jlenunepadckoii obnacmu om 5 okmsaopsa 2009 e.
P.

N 456-p "O co3nanum TOCyIapCTBEHHOTO OIOKETHOTO yupeknaeHus JIeHMHTpaackoi o0nacTu

"MHOTro(yHKIIMOHATIBHBIA HEHTP MPEI0CTABICHUS TOCYJaPCTBEHHBIX U MYHULIUIIATbHBIX YCIIyT"

6. Cucrema aJIMHHHCTPATHBHBIX PETJIAMEHTOB MPEIOCTABICHHUS TOCYIapPCTBCHHBIX
yciIyr Ha 6a3e MHOTO(YHKIIMOHAIBHBIX IIEHTPOB B CaHkT-IleTepOypre.

[IpoananusupoBaB Ilocmanosnenue [Ipasumenvcmea Canxkm-Ilemepoypea om 30 dexabpsa 2009
2. N 1593 "O HeKoTOpbIX Mepax IO MOBBIIIEHUIO KaueCTBA MPEJOCTABIEHUS TOCYIapCTBEHHbBIX
yclIyr Ha 6a3e MHOTO(YHKIIMOHAJIBLHOTO LEHTpPa MPEJOCTaBICHHS] TOCYJapCTBEHHBIX YCIYT B
Cankrt-IletepOypre", ObUIO OmNpeAeieHO, YTO MHOTO(PYHKIHOHAIbHBIE I1IeHTphl CaHKT-
[TerepOypra moryT npeaocTaBisith 112 BUIOB TOCYAapCTBEHHBIX YCIYT, KOTOPhIE B OCHOBHOM
OTpaXkarT peaau3alyio OJHOTO U3 ycraHoBJIeHHBIX [locTtanoBienueM [IpaButenscrBa PO ot 3
okTs0ps 2009 r. N 796 HampaBieHHH IEATENbHOCTH, - COLMAlbHAs MOJIEPKKAa HACEJICHUS.
Takoe HampaBieHHE AEATEIHPHOCTH MHOTO(QYHKIMOHAJIBHBIX IIEHTPOB, MPEIYCMOTPEHHOE
BblIeynoMsiHyTbIM IloctanoBnenuem llpaButensctBa Ne 796, kak pecucmpayus npas ha
HeOBUNCUMOCMb U COENIOK C Heli B JESTENIbHOCTH MHOTO(YHKIMOHAIBHBIX HEHTpOB CaHKT-
[TerepOypra, B Hacrosiee Bpemsi, He peanm3yerca. [Ipobimema oTCyTcTBUS (PYHKIIMU TIO
pETUCTpaIK TIPaB Ha HEJBIKUMOCTB U CIENIOK C HEH B IEATEILHOCTH MHOTO(YHKIIHOHAIBHBIX
[EHTPOB BUIUTCS B CIICAYIOIIEM:

1).0OTCcyTCTBHME OTIQXEHHOTO MEXaHWM3Ma B3aUMOJCHCTBUSI OPraHOB TOCYIapCTBEHHOM
BJIACTH, PACMOJATAIONIUX CBEICHUSIMH 00 OOBEKTAaX HEIBIKUMOCTH, HEOOXOIUMBIX MIPH
pCFI/ICTpaI_[I/II/I npaB Ha O6’B€KTI>I HCABNXNMOTI'O I/IMyHIeCTBa " CACJIOK C HUM,

2).Huskuii ypoBeHb €IMHOTO0 HH(POPMALMOHHOTO MPOCTPAHCTBA M HH(OPMALMOHHBIX
TEXHOJIOTUHM, oOecneduBarOlIMX OBICTPHIH M Oe30macHblii 0oOMeH uH(OpMalue MexIy
OpraHaMH rocy/apCTBEHHOU BJIacTH;

3).Hanuuue npo0OesioB 1 KOJUIU3UI B 3aKOHOJATENIbCTBE, 00CCIICUNBAIONIEM O€30TIaCHOCTh
u KOH(bI/I)IeHIII/IaJ'IBHOCTB I/IH(i)OpMaHI/II/I IIpru  HCIOJB30BaHWU OJICKTPOHHBIX W HWHTCPHCT-

pecypcos;

4).0tcyrctBue  HOpM  (eAepalbHOrO W PETHOHAIBHOTO  3aKOHOJATENbCTBA O
MIPEIOCTaBICHUN TOCYJApCTBEHHBIX YCIYr B c(epe rocyIapCTBEHHOM perucTpaluuu MpaB Ha
00BEKThI HEABUKUMOCTHU U CIIEIOK C HEH.

Takum obpazom, s obecriedeHust 3G(HEeKTUBHOW U MOJHONW pabOThl MHOTO(YHKIIMOHAIBHBIX
uentpoB r. Cankrt — [lerepOypra, B cepe mpemnocTaBieHrs TOCYAapCTBEHHBIX YCIYT, B OOIIEM,
U B 4aCTH peajM3allMy HaIlPaBJICHUs «PErucTpaius rnpaB Ha 0ObEKThl HEIBUKUMOCTH U CIEIIOK
C Hei», HE00XOAUMO PELIUTh BbllLIEHA3BaHHbIE MPoOIemMbl. OTHUM K3 OCHOBHBIX HaIlpaBICHUM
NESITeIbHOCTH B YCTPAaHEHHM MPENSTCTBUN peanu3alii KOHLENIUU MHOTO(YHKIHOHAIbHBIX
ueHtpoB B Poccuiickoit denepaumu u 1. Cankt — IlerepOypre, B YacTHOCTH, SIBIACTCS
MPaBOTBOPUYECKAS IEITEIBbHOCTh OPraHOB IOCYJapCTBEHHOM BiacTh: ['ocynapcTtBeHHOM JlyMBbI -
npunsatue @DenepanbHoro 3akoHa «O AESITETBHOCTH MHOTO(QYHKIMOHAIBHBIX LIEHTPOBY,
[IpaBurensctBa Cankt — IlerepOypra — pa3paboTka W yTBEPXKIEHHE aJIMHUHUCTPATHUBHBIX
perisaMeHToB B cdepe peanu3alli  HANpaBJIE€HUS «pPErucTpanus MpaB Ha OOBEKTHI
HEIBM)KMMOCTH M CHEJOK C HEeW» B JEATENbHOCTU CO3/IaHHBIX MHOIO()YHKIMOHAJIbHBIX
LIEHTPOB.

OcHoBHble (OpPMBI OpraHu3aluy MPEAOCTaBICHUS] TOCYyJapCTBEHHbIX yciayr B CaHKT-
[leTepOypre no NpUHLHKITY «OJJHOTO OKHa» Ha PErMOHAIbHOM YPOBHE SIBJISIFOTCS:
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e MHoOTO(YHKIIMOHAJIbHBIE HEHTPBI MPEAOCTaBICHHS rocyAapcTBEHHBIX yeiuyr (MOLI);

e [IpenocraBieHne rocylapCTBEHHBIX yciayr uepe3 ceTb UWHTepHer - "DieKTpoHHAs
npuemHas".

HamnyumuMm  pemreHneM Juisi aBTOMAaTU3allMM  BHYTpeHHeW nesrenpbHocTH MOPI[ m  ero
B3aMMOJICHICTBUE C OpraHaMy BJIACTH SIBIAIOTCS cHCTeMbl kiacca workflow («mporeccHbie
CUCTEMBbI»), 00eCIeunBalole UCIIOJHEHUE U KOHTPOJIb MPOLIECCOB, TPEOYIOMIMX BBIIIOJIHEHUS
NENUCTBHN, IMEIOIINX YETKUE PE3yNIbTaThl, B U3BECTHOM 3apaHee MOPSIKE.

C ydeTroM MepCrneKTUBHOCTH Pa3BUTHS MHOTO(QYHKIIMOHAIBHBIX IIEHTPOB ISl CHIDKCHHS 3aTpaT
Ha WX CO3JaHWE W YHpolleHus (YHKIIMOHUPOBAHUS Mpesyiaraetcs co3farh TunoByro AUC
M®II. PabGots npenmnonararoT co3aanue apyx BapuantoB AUC M®II;

MEpBBIi — C HCIOJIb30BAaHUEM B KadyecTBE IUIATQPOPMBI IIJIATHOTO MPOTrPaMMHOIO
ofOecrieyeHust OT OJJHOTO U3 BEAYIIMX MUPOBBIX MpousBoauteneil (Hanpumep, IBM WebSphere
Portal),

BTOPO — Ha OCHOBE CBOOOJHO pACIPOCTPAHSIEMOIrO MPOrPAMMHOIO OOECHCUCHHS,
COCTOSIIIIEE U3:

e [IporteccHoit cucTeMbl, 0OecrieuynBaroIIas 3aJaHHbIN TOPSIOK JEHCTBHI UCTIOJHUTENICH B
X0JIe IpeocTaBiieHus yciyr uepes M®LI, BapuanT pa3paboTKu Ha OCHOBE OJHOI0 U3 Hauboiiee
HAJEKHBIX OTKPBITBIX MPOILECCHBIX ABMKKOB Enhydra Shark;

e CucteMbl ApxuBa, oOecreuuBarolasi Kak XpaHEHUE ApXUBHBIX JIOKYMEHTOB, TaK M
MOJJIEPKKY OT/eNIa CKAHUPOBAHUS, B KOTOPOM MPOU3BOAUTCS MEPEBO] OyMaXKHBIX IOKYMEHTOB
B (opMy 3JIEKTPOHHBIX 00pa3oB, co3gaBaeMmasi Ha TOHM ke Iuargopme, YTO U MPOLECCHas
CHCTEMA;

e CucteMbl HHGOPMHUPOBAHMS TpakaaH o aestenbHocTH M®II, B ToM uucie o mopsake
npeaocraBieHus ycayr yepe3 MOPL[ u o xoAe OKa3zaHWs YCIYrd KOHKPETHOMY ITOJIy4aTellio,
yepe3 ceTb MHTEpHET, Tak W 4epe3 AJIEKTPOHHBbIE MH(POPMAIIMOHHBIE KHOCKH, CO37aBaeMasi C
WCIIOJIb30BAHUEM TEX K€ MOIX00B U TEXHOJOTUM, uTo U CHcTeMa mopTajoB roCyaapCTBEHHBIX

YCIIyT.
Pemenunem st "OneKTpoOHHON mNpuUeMHON" ABISETCS cUCTEMa MOPTAIOB TOCYAapCTBEHHBIX
YCIIyT OpUEHTHpYeMasi B CBOEM PAa3BUTHH KaK Ha MOBBIIIEHUE OTKPBITOCTH, TaK U HA MOBBIILIEHUE

JOCTYITHOCTH TOCYAApCTBEHHBIX YCIYI HAa OCHOBE TaKUX CHUCTEM YIPAaBIEHUS KOHTEHTOM Kak,
Hanpumep, «1C-butpuxc: Koprnoparususiit noptam», Drupal u ap.

Tak, »7eKTpOHHOE HH(POPMHPOBAHHE O XOJAE IPEJOCTABICHUS TOCYJAPCTBEHHOM YCIYTH
rpaXKJaHUHY I103BOJIET N30€KaTh JIMYHOTO MOCEIIEHNS OpraHa BJIAaCTU JJIsl BBISICHEHUSI TEKYyILen
CUTYalluu ¥ MPOMEKYTOUHBIX PE3Yy/IbTaTOB.

Bce uro HeoOxoaumo uis peanu3aluy NpUHIMINA "OAHOrO OKHA" - 3TO IMOJUIMHHOE KEJaHue
YIYHYIIUTDb IOJOXCHUC I'paXaAaH WU COBMCCTHBIC YCHJIUMA BCCX OpFaHI/ISaHI/Iﬁ - IIOTCHIIMAJIbHbBIX
YYaCTHUKOB IIPOLEYPBHI.

HCCMOTpSI Ha TO, 4YTO q)aKTI/I‘IGCKI/I pEeICHUEC TOTOBO, €ro IMOJHOLCHHOC BHCIAPCHUC IIOKa

YIHUPaAETCcsl B OTCYTCTBHE HOPMATUBHO-IPAaBOBOM 0a3bl.
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21. INNOVATIVE SOLUTIONS AND DEVELOPMENT OF IT TECHNOLOGIES IN
ESTONIA OVER THE PAST YEARS. Anton Dijev, speciality Informatics I course,
Virumaa College of TUT

The development of IT technologies in Estonia has become important since 1991. In fact the
development of IT technologies was one of the most important elements in the country's
modernization process which began shortly after the events that helped the country gain back its
independence. Since 1991 various initiatives have been created, proposed and then implemented.
According to the latest unofficial statistics Estonia is one of the countries of EU where IT
technologies are in wide use. Let's have a more detailed look at what exactly has been done in
the field of IT in Estonia over the last 10 — 15 years.

One of the best examples here is related to what we call today e-government. E-government
provides with access to administrative procedure 24 hours a day and 7 days a week. Every
citizen and legal resident of the country has an ID equipped with a computer-readable microchip.
Every ID can be used via a special card reading device. Such ID-card helps making many
procedures on-line without contact public administration. First of all, ID-cards are massively
used as identification tools in Internet banking sector as well as on e-government pages.
Secondly, having an electronic ID — card gives an opportunity to participate in e-voting on both
local and national level. The cards are used to get access to the online ballot. All a voter needs is
a computer, an electronic card reader, their ID card and its PIN, and they can vote from
anywhere in the world. Estonian e-votes can only be cast during the days of advance voting. On
election day itself people have to go to polling stations and fill in a paper ballot. At present
Estonia counts more than a million of active ID-cards (population of the country is only 1, 4
million people). This number shows very well that ID-cards are really used by people.

When speaking about e-government, let's not forget a state web page www.eesti.ee. The web
page was created in ordet to facilitate administrative procedures for citizens, companies and
public servants. What can a citizen do using this page? A person who needs to fullfil different
administrative procedure can have access to:

e all the necessary documents and databases of the National Tax and Customs Board,
e all the information related to digital signature;
e various information about social services, etc.

What concerns paying taxes, National Tax and Customs Board has created e-customs and e-tax
platforms. These are special electronic service desks providing with:

e access to tax and customs services (declarations, etc.) in the Internet
e secure data exchange and personal information sending

e separate services for private and business clients

o high-speed, simple, convenient and paper-free procedures

Another important IT project introduced is Internet-based database named ‘“Elektrooniline
Riigiteataja”. The database's main function is to give access to all legislative documents issued
by the Parliament, the Government and other Legal Institutions. In fact, since January 1% 2006 e-
Riigiteataja is the only form of publishing legislative documents. Paper versions are no longer in
use and may be used in some exceptional situations.

If we go back to digital ID-cards application, it's necessary to mention that ID-cards help to
access another IT solution — a digital signature. A digital signature is officially recognized as
being equal to a traditional one. Documents can be signed digitally using ID-cards and their
PIN1 and PIN2 codes. Digital signatures are now widely used in different application
procedures.
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For instance, when a person needs to apply for a new passport or a driving license, she/he only
has to fill in a special form, then sign it digitally and send it by e-mail to the administration. The
document is then sent by mail to the person.

What concerns other fields where IT solutions are widely applied, we can easily take education
as an example. All primary and secondary school as well as professional education centers have
to use a web space www.ekool.ee (ekool = e-school). Students and their parents have access to
all the necessary information regarding the education process. All universities are also using e-
learning platforms in order to facilitate the exchange of information between a student and a
University.

Also I would like to talk about learning environment we use in our university.

Our system is entitled webct.e-uni.ee. This system is designed for different subjects, the purpose
of this system is to simplify the daily access to the learning materials. The system permits to do
different exercises; you can view video and audio materials and make quizes and tests. The
system is very good because it is possible to communicate with teachers and other students.

In our university, there is another system called ois.ttu.ee which serves to fill the declaration of
objects, you can also view the results of the subjects study, that is to work with documents.

The latest IT solution that is being launched in Estonia is e-healthcare. The Ministry of
Healthcare decided to facilitate several administrative procedures regarding making
appointments, payments, etc. A special web space designed to e-healthcare services helps
people:

— to make appointments without having to call or go to the healthcare organization;
— to look through their previous diagnosis and illnesses;
— to get access to several medical analysis results and prescriptions.

E-healthcare services are considered to be especially good for the people living in the
countryside who had to go the healthcare organization each time they needed something. For
example, the possibility to have access to digital prescription is a common project of the
Ministry of Healthcare, Estonian Health Insurance Fund and pharmacies. Doctors only have to
make an e-prescription and then a patient only should go to the pharmacy that has already got the
access to the prescription ordered.

In addition to various IT solutions used in different fields, we may also give some more
examples of using software available in Internet in everyday life. For example, people start using
Skype application instead of using traditional phones. Companies also start using Skype instead
of using traditional phones.

Air companies, for example Estonian Air, use Skype as a primary tool in their call centers.

All the examples mentioned above show very well that the development of IT technologies in
Estonia is very important. It certainly makes everyday life much easier for everybody: people,
companies and public service agencies. In general it helps raising the quality of life.
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22. PARTICIPATION OF THE STUDENTS OF VIRUMAA COLLEGE IN THE
PROJECT “CREATION OF NEW TOURIST ROUTE “ESTONIA - RUSSIA” BY
DEVELOPING VIRTUAL WORLD OF RUSSIAN MUSEUM WITH
PARTICIPATION OF ESTONIAN AND RUSSIAN YOUNG PEOPLE/VIRTUAL
TOURISM”. Alla Novikova, speciality Informatics IV course, Virumaa College of
TUT

Multimedia software programme ‘Artists of Estonia in Russia, Russian Artists in Estonia’ is the
first project aimed at identifying and presenting works of the 18™ and 19" century painters
associated with the national art school of the Republic of Estonia that are stored in the
collections of the Russian Museum. The software programme has been produced as part of the
INTERREG-funded project Creation of new tourist route ‘Estonia - Russia’ by developing
Virtual World of Russian Museum with participation of Estonian and Russian young people
(Virtual Tourism’).

The project is part of the European Union’s “Baltic Sea region INTERREG III B Neighbourhood
Programme INTERREG III A Priority North” programme supporting cross-border cooperation.
The programme aims to introduce Russian and Estonian young people to the works of Estonia’s
painters who studies at the St. Petersburg Academy of art and combined their work with life in
St. Petersburg and their homeland. In the process of project implementation, a thorough analysis
of catalogues and collections of the State Russian Museum was used as the basis to distinguish
216 works by 50 Estonian painters, sculptors, and graphic artists of Estonia. From this number,
included in the software programme are 125 paintings and sculptures by 23 masters, which had
previously been little known to the wide audience and even, to a large extent, to the professional
community of art experts.

The software programme is supplemented with a full catalogue of works included in the
programme, lists of artists, personages and characters of their works, a glossary, and a
bibliography.

About the project
Title

o  Creation of new tourist route ‘Estonia - Russia’ by developing Virtual World of Russian
Museum with participation of Estonian and Russian young people (‘Virtual Tourism’).

e  Project’s timeframe: 29.12.2007 — 28.12.2009
Project’s Lead Partner

e Kohtla-Jarve Museum of Oil Shale (Estonia), director Ainar Varinurm
Partners

e The State Russian Museum, federal state institution (St. Petersburg, Russia), director
Vladimir Gusev

e Kohtla-Jarve Town Government (Estonia), mayor Jevgeni Solovjov
Key aspect

e Developing intercultural dialogue based on the first cultural/educational project sponsored
by the EU programme cross-border cooperation between Estonia and Russia
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Project objectives

e Introducing new methodological and educational products developed by the Russian
Museum staft aiming to preserve the cultural heritage of Russia and Estonia and put it to
active use.

e Designing a new multimedia software package to present virtual exhibitions containing
works by Estonian artists stored at the Russian Museum, and by Russian artists who
depicted Estonian scenery in their works.

e Involving university students from Estonia and Russia in the process of software
development.

e Distributing the multimedia software package in the information and education centers
‘Russian Museum: Virtual branch’.

e Employing project results to develop a new tourist route in the cross border
Estonian/Russian region.

Methodological aspects and work patterns

e Information seminars, round table sessions, student training sessions based on historical,
cultural, and educational methodology, IT developments, virtual reality design projects,
and 3D computer modeling.

e Lectures, expert consultations, olympiads, Internet book chapters, video conferences.
Most important project results

e  Artists of Estonia in Russia, Russian Artists in Estonia’, multimedia software package

e  Student training sessions

e  Students’ Mini-projects

e  Methodology packages

e  Two chapters for the Internet book

e  Web-based Olympiad

Four five-day sessions with participation of students from Russia and Estonia were conducted in
the frames of the project. Lectures and practical training on Study of Art, Information
Technology, tours of the cultural and historic places of Estonia (Tallinn, Ida-Virumaa region)
and Russia (Saint-Petersburg, Gatchina) were carried out during that sessions. As a result 2
multimedia mini-projects were created by the students: Children's Room and Virtual Show-
room.

Children's Room is a virtual space where a child can find developing games created on the basis
of the collection works. That games teach the children to understand art and paintings more
profoundly. To attract and to direct a child a special personage —Teddy bear- was created. He
acquaints a child with the rules of the game and gives the prompts.

Virtual Show-room — is 3D space found and created by the students as a photo-works gallery of
learning sessions.

Detailed information can be found at http://www.vt.pkm.ee
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23. EDUCATION BY OPEN-SOURCE SOFTWARE. Mariya Mihaylova, Angel
Kanchev University of Rousse, Bulgaria student

Open source doesn't just mean access to the source code. The distribution terms of open-source
software must comply with the following criteria:

1. Free Redistribution

The license shall not restrict any party from selling or giving away the software as a component
of an aggregate software distribution containing programs from several different sources. The
license shall not require a royalty or other fee for such sale.

Rationale: By constraining the license to require free redistribution, we eliminate the temptation
to throw away many long-term gains in order to make a few short-term sales dollars. If we didn't
do this, there would be lots of pressure for cooperators to defect.

2. Source Code

The program must include source code, and must allow distribution in source code as well as
compiled form. Where some form of a product is not distributed with source code, there must be
a well-publicized means of obtaining the source code for no more than a reasonable reproduction
cost preferably, downloading via the Internet without charge. The source code must be the
preferred form in which a programmer would modify the program. Deliberately obfuscated
source code is not allowed. Intermediate forms such as the output of a preprocessor or translator
are not allowed.

Rationale: We require access to un-obfuscated source code because you can't evolve programs
without modifying them. Since our purpose is to make evolution easy, we require that
modification be made easy.

3. Derived Works

The license must allow modifications and derived works, and must allow them to be distributed
under the same terms as the license of the original software.

Rationale: The mere ability to read source isn't enough to support independent peer review and
rapid evolutionary selection. For rapid evolution to happen, people need to be able to experiment
with and redistribute modifications.

4. Integrity of The Author's Source Code

The license may restrict source-code from being distributed in modified form only if the license
allows the distribution of "patch files" with the source code for the purpose of modifying the
program at build time. The license must explicitly permit distribution of software built from
modified source code. The license may require derived works to carry a different name or
version number from the original software.

Rationale: Encouraging lots of improvement is a good thing, but users have a right to know who
is responsible for the software they are using. Authors and maintainers have reciprocal right to
know what they're being asked to support and protect their reputations.

Accordingly, an open-source license must guarantee that source be readily available, but may
require that it be distributed as pristine base sources plus patches. In this way, "unofficial"
changes can be made available but readily distinguished from the base source.

5. No Discrimination Against Persons or Groups

The license must not discriminate against any person or group of persons.
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Rationale: In order to get the maximum benefit from the process, the maximum diversity of
persons and groups should be equally eligible to contribute to open sources. Therefore we forbid
any open-source license from locking anybody out of the process.

Some countries, including the United States, have export restrictions for certain types of
software. An OSD-conformant license may warn licensees of applicable restrictions and remind
them that they are obliged to obey the law; however, it may not incorporate such restrictions
itself.

6. No Discrimination Against Fields of Endeavor

The license must not restrict anyone from making use of the program in a specific field of
endeavor. For example, it may not restrict the program from being used in a business, or from
being used for genetic research.

Rationale: The major intention of this clause is to prohibit license traps that prevent open source
from being used commercially. We want commercial users to join our community, not feel
excluded from it.

7. Distribution of License

The rights attached to the program must apply to all to whom the program is redistributed
without the need for execution of an additional license by those parties.

Rationale: This clause is intended to forbid closing up software by indirect means such as
requiring a non-disclosure agreement.

8. License Must Not Be Specific to a Product

The rights attached to the program must not depend on the program's being part of a particular
software distribution. If the program is extracted from that distribution and used or distributed
within the terms of the program's license, all parties to whom the program is redistributed should
have the same rights as those that are granted in conjunction with the original software
distribution.

Rationale: This clause forecloses yet another class of license traps.
9. License Must Not Restrict Other Software

The license must not place restrictions on other software that is distributed along with the
licensed software. For example, the license must not insist that all other programs distributed on
the same medium must be open-source software.

Rationale: Distributors of open-source software have the right to make their own choices about
their own software.

Yes, the GPL is conformant with this requirement. Software linked with GPLed libraries only
inherits the GPL if it forms a single work, not any software with which they are merely
distributed.

10. License Must Be Technology-Neutral
No provision of the license may be predicated on any individual technology or style of interface.

Rationale: This provision is aimed specifically at licenses which require an explicit gesture of
assent in order to establish a contract between licensor and licensee. Provisions mandating so-
called "click-wrap" may conflict with important methods of software distribution such as FTP
download, CD-ROM anthologies, and web mirroring; such provisions may also hinder code re-
use. Conformant licenses must allow for the possibility that (a) redistribution of the software will
take place over non-Web channels that do not support click-wrapping of the download, and that
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(b) the covered code (or re-used portions of covered code) may run in a non-GUI environment
that cannot support popup dialogues.

ROUSSE LUG
How EVERYTHING BEGAN?
Rousse LUG starts as idea of several enthusiasts working with Open Source software and Linux.

We realized the need of creating an organization which contains group of people with similar
interests and professional inhabitants. Big part of the bglinux.org team works in the sphere of IT
and believes in the forthcoming mass migration of operating systems and software with
restrictive licenses to such Open Sourced. This happened in variety of countries in the European
Union and Bulgaria as integral part of European community sooner or later will choose Open
Source Software. Passing to such software and operational systems is already a fact in many
private companies, which are ready to invest in their business, not in the Proprietary Source
Code with non-proved stability.

For these reasons we decided to realize our idea with creating this portal.

If you are interesting in developing of Open Source Code, think to proceed to it or your work is
connected with using it, so bglinux.org is Your right choice. The portal is always opened for
Your articles and news.

BASE AIMS AND PURPOSES...
Rousse LUG has several base aims:
o To ensure always actual information for Bulgarian Linux user in its informational portal;

e To organize Open FEST Rousse and other events, which will populate priorities of Open
Source Software over final user;

e To set ad organize meetings of Linux-community with exchange purposes of actual
information and experience.

If You occupy with Open source software or you want to realize your ideas which will lead to
increasing interest to it we will glad to be Your partner.

Everyone who wants to join us and contribute to developing of the idea bglinux.org can contact
with us and to show it’s applications.

OpenFest Rousse is local conference which first edition in Rousse was carried out in 2005.
Common purpose to populate the software with Open Source Code every year gathering IT
specialists in their desire to present their lectures connected with software and operating systems
based on Open Source Code.

Everything began in 2003 when in Bulgaria lead First International Forum on Open Source
Code under the name OpenFest 2003. In 2004 OpenFest again leads in several cities in Bulgaria,
but Rousse once again remain outstanding of the events.

In 2005 was organized first OpenFest in our town — Rousse, which leaded in the main building
of The University Of Rousse ”Angel Kanchev”. It was actually first event here devoted to Open
Sourced Software, which gathered visitors from different ags and company representatives from
IT business in their desire to learn something new on the theme.

Second edition of OpenFest Rousse in 2006 met much more support. The Open Sourced
Software’s Day was lead in the Major’s Hall under the patronage of the Major of Rousse —
Bojidar Yotov.
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2007 was the happiest year for the open source code, because Rousse was one of the less
cities in which the Fest was leaded again. For the first time main organizer of the event was

recently established group of enthusiasts and Linux users best known under the name Rousse
LUG.

And till nowadays every year the event is becoming more and more popular and comply with its
aims. OSSConference is the new format of the spring conferences in Rousse LUG on the theme
« Software with Open Source Code ». The event will be lead on Saturday, 8™ May 2010.

And this year the doors of The University of Rousse will be opened for the representatives of
Bulgarian business and for everyone who wants to touch to the unbounded world of software
freedom.
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24. AN APPLICATION OF DATA ANALYSIS METHODS TO DEMOCRACY
INDEX VALUE FORECASTING. Olga Dunajeva, PhD; Alexandr Tokarev,
speciality Informatics IV course, Virumaa College of TUT

Abstract

This paper considers the behaviour of the democracy index observed in 150 countries of the
world. The classical linear regression models are used for forecasting of the democracy index
value. The considered models contain such variables as GDP per capita, national 1Q, density of
population, female parliamentarians and so on. To the models of the covariation analysis such
factors as continent, religion importants, civilization and HIV/AIDS adult prevalence rate are
added. As the result of this research the different linear models were obtained for forecasting of
the democracy index value depending on the civilization and on the continent.

1. Introduction

This paper is based on the student’s research submitted as a coursework in the subject Data
Analysis Algoritmics. The subject Data Analysis Algoritmics is taught in Virumaa College of
Tallinn University of Technology to the second-year students of Informatics speciality. The goal
of this course is to give knowledge and skills in data array order, in methods of data analysis and
their application, in work with data arrays, in presentation and interpretation of data analysis
results. This course also equips students with the knowledge and skills in analysis strategies
development and implementation of the projects on data analysis. The following methods of
data analysis are considered in this course: descriptive statistics, bivariate distributions and
covariance, contingency tables, correlation, analysis of variance (ANOVA), regression analysis,
analysis of covariance (ANCOVA). In the end of this course students present their courseworks
in which they demonstrate obtained skills applying data analysis techniques to real-life
problems. This coursework consists in application of studied data analysis methods using
EXCEL statistical software to the topics and data selected by students. Students may work
individually or in groups. Each group may consist of no more than 3 students. Each students
research includes an introduction with the aim of the project, basic information about selected
data and the main hypothesis to be tested, data analysis part, results and conclusions with proves
of the stated hypothesis. Students are free in choice of research topics, however the demographic
themes are dominated: fertility, mortality, life expectancy ect. One of the best works submitted
last year was the Statistical Analysis of Democracy Index fulfilled by Alexandr Tokarev. The
result of this research are presented in this paper.

2. Democracy Index

Nowadays the world is facing the problem of globalization and spreading political model of
Western democracy into the countries to the Third World, but such efforts fail in many cases. In
this research was made an attempt to understand the reason why counties and peoples outside
Western Civilization do not usually accept democratic model of society.

As a dependent variable was chosen Democracy Index — a coefficient compiled by magazine
‘The Economist’ (www.economist.com) examining the state of democracy in 167 countries (but
in this research only 150 countries were considered due to lack of data for several countries).
Democracy Index is based on five categories: electoral process and pluralism, civil liberties, the
functioning of government, political participation; and political culture, thus it clearly reflects if
particular country follows western democracy system or not. The distribution of Democracy
Index is uneven and tends to be bimodal with 2 - 4 and 6 - 8 as mode classes (Figure 1). Its
minimum value is 0,86 (North Korea) and maximum is 9,88 (Sweden).
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Figure 1. Distribution of Democracy Index values.

In fact western democracy is not actual ‘rule of the people’ — but it is the way to rationalize
political process and make state more stable by finding an equilibrium between various forces in
society. It is also based on monotheistic view of human beings: initial equality of humans (‘all
men are created equal’ as declares Constitution of the USA), their ability to behave rational way
and conception of free will. This presupposition influenced selection of factors for the research.

3. Hypotheses and Arguments

The first independent variable is Intelligence Quotient (IQ) which conveys the ability of
population of particular country to make rational decisions. It was supposed that intelligence
strongly influences acceptance of democracy in particular country, and the more intelligent is
nation, the higher is Democracy Index. Data were taken from internet site of Richard Lynn,
professor of University of Ulster, who had performed major research on human intelligence all
over the world (www.rlynn.co.uk). In current research IQ is a quantitative variable with
minimum value of 59 (Equatorial Guinea) and maximum of 106 for South Korea. The average
human intelligence is 84.97 and the distribution has a small negative skew (Figure 2). The
relationship between Democracy Index and IQ are shown in Figure 3.

35,00%
30,00%
25,00%
20,00%
15,00%
10,00%

5,00%

0,00%

Frequency

[50-60) [60-70) [70-80) [80-90)  [90-100) [100-110)
Q

Figure 2. Distribution of 1Q values.
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Figure 3. Relationship between Democracy Index and 1Q.
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Second variable, which indirectly exhibits rationality, is Religion Importance. Obviously, the
more rational is particular nation the less it should trust in supernatural beings and
consciouslessly follow archaic and pointless rituals. Hence, hypothesis is: less Religion
Importance indicates higher Democracy Index. Religion Importance is a qualitative variable,
dividing all countries onto groups as ‘Least Religious’ (more than 50% of population are non-
believers), ‘Less’ (between 30% and 50% of non-religious people), ‘Average’ (15%-30%),
‘More’ (5%-15%) and ‘Most’ (more than 95% of population are believers). According to data
majority of countries are ‘Most Religious’: 87 of 150 countries. There are only 5 ‘Least
Religious’ countries: Russia, Japan, Estonia, Czech Republic and Vietnam.

HIV/AIDS Adult Prevalence Rate — is another factor closely linked to ability to think rational
way and control own sexual behavior, therefore is was supposed that the less the Rate is the
higher is Democracy Index. This variable is also qualitative and divides countries onto groups of
‘Very High’ Prevalence Rate (more than 15% of population are infected), ‘Higher’ (between 5%
and 15%), ‘High’ (2% - 5%), ‘Average’ (1% - 2%), ‘Low’ (0.5% - 1%), ‘Lower’ (0.1% - 0.5%)
and ‘Very Low’ (less than 0.5% have AIDS). African countries such as Swaziland, Botswana,
Lesotho and Zimbabwe have the highest rate of infection (from 24% to 26.1%). In most of the
countries AIDS is not widely spread (76 of 150 have ‘Lower’ rate), that tends distribution to
have a positive skew (Figure 4), and 5 countries, including such strict Islamic states as
Afghanistan, Qatar and Saudi Arabia have ‘Very Low’ rate.
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Figure 4. Distribution of HIV/AIDS Adult Prevalence Rate values.

Supposing that inclination to democracy is intrinsic for monotheistic, especially Judeo—Christian
societies, a variable of Civilization was chosen. This factor is based on theory of ‘Clash of
Civilizations’ suggested by Samuel P. Huntington. According to Huntington to all countries in
the list was added a qualitative factor of civilization, such as Western, Orthodox, Islamic,
African, Latin American, Sinic, Hindu, Buddhist and Japanese. Western civilization includes
Western Europe and such countries as Australia, New Zealand, Canada and the USA; Orthodox
consists of Russia, Balkans and some former Soviet republics; Islamic civilization spreads onto
Arabian Peninsula, Central Asia and Northern Africa, where it borders with African civilization;
among India and some neighboring countries Hindu civilization includes Guyana in South
America, while almost all Central and Southern America belongs to Latin American civilization;
China (except Tibet), the Koreas and Vietnam constitute Sinic civilization, which differs from
other Asian territories, such as Mongolia, Thailand, Myanmar and Chinese province of Tibet
which form Buddhist civilization; and Japan was ascribed by S. Huntington to its own Japanese
civilization. Hypothesis about dependence between Civilization factor and Democracy Index is
the following: as long as basic concepts of democracy come from Judeo—Christianity,
Democracy Index should be higher in Christian civilizations, such as Western, Latin American
and Orthodox, but other civilizations should influence negatively.Data for all three above
variables were taken from Wikipedia (en.wikipedia.org).
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Quantitative variable Percentage of Female Parliamentarians is almost consequence of
democracy but not a cause. We assume that this factor is closely linked to Civilization because
gender equality is an important Christian concept furthermore it should be connected to rational
thinking because the more conscious is particular nation the less is bias about gender roles. Data
source is www.nationmaster.com - vast compilation of data from such sources as the CIA World
Factbook, UN, and OECD. Data show that the average number of women in parliaments is
between 10% and 20% and the distribution is positively skewed (Figure 5); maximum quantity
of female parliamentarians are in Rwanda and Sweden, while in many Islamic states, such as
Djibouti, Saudi Arabia and United Arab Emirates women are not represented at all.
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Figure 5. Distribution of Percentage of Female Parliamentarians.

It was expected, that the higher is Percentage of Female Parliamentarians the more democratic
particular state is considered. The relationship between Democracy Index and Percentage of
Female Parliamentarians are shown in Figure 6.
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Figure 6. Relationship between Democracy Index and Percentage of Female Parliamentarians.

GDP per capita (quantitative variable) was chosen to in order to lean how important is wealth of
nation for democracy. Certainly, we expected that dependence will be directly proportional,
because the more rich are citizens and the better their basic needs are satisfied the more they will
to participate in political process. (Figure 7).

78



Konverents. Innovaatilised lahendused ja sddstvad tehnoloogiad

o}
o
o
S
*

GDP per capita (thousand $)
(2]
S
o
o
o

0,00 2,00 4,00 6,00 0 10,00 12,00

Democracy Index

Figure 7. Relationship between Democracy Index and GDP per capita.

GDP statistics displays that in more than half of world countries income is less than $10000 per
capita per year. The highest poverty is in Zimbabwe, while Qatar and Luxembourg with $103500
and $81100 could be considered as outliers. The distribution has strong positive skew (Figure 8).
The information was taken from databases of CIA (www.cia.gov ).
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Figure 8. Distribution of GDP per capita.

Following two quantitative factors: Population Density and Average Temperature should help us
to understand how natural conditions influence nation’s prone to democracy.

Hypothesis about Average Temperature is: the lower is average temperature, the higher is
democracy level because low temperatures should vastly rationalize economy and shape national
mentality with higher personal responsibility and will to participate in politics (Figure 9).
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Figure 9. Relationship between Democracy Index and Average Temperature.
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Data taken from software faoclim 2.0 (downloaded from www.fao.org ) revealed that the coldest
country is Russia (-1,3°C) and the warmest is Djibouti (28,5°C); most countries are in
temperature range of 25°C -28°C and the distribution has a negative skew (Figure 10).
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Figure 10. Distribution of Average Temperature.

Despite low Population Density do not actually guarantees that small number of people is widely
distributed on large territory but we assumed that the higher is population density the less
democratic is particular nation because high concentration of people would facilitate
collectivistic ~mentality, which is an obstruction for democracy. Data source is
www.worldatlas.com. Minimum density is in Mongolia (2 capita per square kilometer) and
outliers are Singapore (6386.29), Malta (1261.08) and Bangladesh (1002.22).
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Figure 11. Distribution of Population Density.

Average population density in the world is 150.8. Distribution has high positive skew (Figure
11).

4. Correlations, Regression analysis

To find factor, which have the strongest influence on Democracy Index, a Correlation Matrix
was computed (Table 1). It helped to uncover strong dependencies (0.5 — 0.7) between the
following attributes: 1Q and Democracy Index (0.56), IQ and GDP per capita (0.53) and IQ and
Average Temperature (-0.68).
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Table 1. Correlation Matrix.

GDP Population
Female per Average Density

Democrac Parliamentaria | capit | Temperatu | (Capita/Sq
v Index 10 | ns a re °C Kms)

Democracy Index 1,00

1Q

Female

Parliamentarians 1,00

GDP per capita 0,19 1,00

Average Temperature

°C -0,32 -0,39 | 1,00

Population = Density

(Capita/Sq Kms) 0,02 0,20 |0,10 1,00

Moderate correlation was discovered between Democracy Index and: Female Parliamentarians
(0.37), GDP per capita (0.48) and Average Temperature (-0.43). There were as well found
moderate negative correlation between Average Temperature and: Female Parliamentarians (-
0.32) and GDP per capita (-0.39). Therefore, the initial linear regression model was following:

Democrcy Index =
a, +b,10 + b,GDP percapita (thousand $) + b, Female Parliamentarians

+ b, Average Temperature

But after the calculations Average Temperature factor was removed from the model, as
insignificant. Finally obtained the following regression model:

Democrcy Index = -2,027+ 0,075 IQ + 0,032 * GDP percapita (thousand $)
+5,2 * Female Parliamentarians

This model is significant, P-value = 8,35%10™"7, and R* = 0,41.

5. Adding factors, Analysis of Covariance and Verification

On the final stage we include qualitative factors into the model. In order to complete this task the
significance of variables: Religion Importance, Civilization and HIV/AIDS adult prevalence rate
was tested first using ANOV A method. Analysis revealed that all three factors are significant: P-
Value of Religion Importance appeared to be 1.05 = 107?; for Civilization it was 1.74 = 10727,

and for HIV/AIDS adult prevalence rate - 0,00009403.

Since the factor of Civilization turned up to be the most significant, it was included it into the
ANCOVA model.

On the first stage of Analysis of Covariance all civilizations were taken into consideration and
the model looked like this:
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Democrcy Index =
a, +b,10 +b,GDP percapita (thousand $) + b, Female Parliamentarians + b, African
+ by Buddhist + b, Hindu +b , Islamic + by Japanese + by Latin American + b,,Orthodox

+ b,,Sinic + b,Western

During the first iterations the several civilizations appeared to be insignificant and were
removed: Hindu, Latin American, Western and Japanese (as it consists of only one country). A
second iteration revealed that Female Parliamentarians variable is also insignificant. In result the
following model was received:

Democrcy Index =
0,324+ 0,074 * IQ + 1,823 * GDP percapita (thousand $)—1,039 b, African
+ 2,252 * Buddhist — 2,933 * Islamic — 1,686 * Orthodox — 4,435 * Sinic

This model is significant, P-value = 4,58%107', and R* = 0,67.

To verify an obtained model was taken an example of Estonia. This country has Democracy
Index of 7.68, average IQ = 97, GDP per capita = $21200 and it belongs to Western Civilization,
therefore predicted Democracy Index will be:

Democracy Index = 0.3236 + 0.0742 - 97 + 0.000015 - 21200 = 7,9026

As we can see the equation is precise enough in this case with residual -0,232.
6. Conclusions

In this research there were examined several factors which influence level of democracy in
countries of the world. It was approved that such variables as GDP per capita, Intelligence and
Civilization have severe influence on Democracy Index. We also discovered that Percentage of
Female Parliamentarians could be influential variable, but it was unneeded to include it into the
final model. Factors HIV/AIDS Adult Prevalence Rate and Religion Importance are very
significant and ANCOV A models with this factors are also may be constructed.

An importance of natural factors like Average Temperature and Population Density was
disproved. Civilization hypothesis was corrected: not only Judeo-Christian origin civilizations
could facilitate democracy but also Hindu and Japanese; at the same time Orthodox civilization
was included into non-democratic civilizations despite it is derived from Christianity. Other
civilizations: African, Buddhist, Islamic and Sinic had asserted that democracy is not their
intrinsic quality.
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25. DC MOTOR REMOTE CONTROL AND VISUALISATION IN WINCC
ENVIRONMENT. Oleg Koreisha, alumnus, Virumaa College of TUT

Abstract

DC motor remote control by means of the S7 300 controller and S7 200 controllers engineering
tools is described in this paper. Monitoring and management of process are carried out in
SCADA WinCC environment. The choice of the used method is based on wide access of
components and their reliability.

Background. Control system Creation

When creating the automatic control system the its structure was developed, parameters
configuration was made, necessary output signals generated in due time by the system program
were carried out.

PID regulator code has been written by means of SIMATIC STEP7 program. Functional blocks
of regulation are built in package STEP 7 (without self-optimisation function) which allow to
solve regulation problems. Standard PID Control software package [13] is used for motor
control.

Programming measurement of PWM pulses duration.

Pulse-width modulation (PWM) is a very efficient way of providing intermediate amounts of
electrical power between fully on and fully off (Fig.1). A simple power switch with a typical
power source provides full power only, when switched on. PWM is a comparatively recent
technique, made practical by modern electronic power switches.

PW High
> < > <
PWM signal

High — —
Low — —

- -

T
T = Cycle time

PW = Pulse width

Fig. 1 PWM modulation

The given approach is based on program reading of a signal level on the controller input on
which PWM pulses arrive. When high (active) level of the PWM pulses is fixed by program, the
timer is turning on. If program fixes the low level — the end of an impulse active phase — the
timer is switched off. The value saved up in the timer shows the pulse duration in Ti terms.

The measured PWM sequence can move on any input of the controller. Measurements are made
cyclically. Usually, except measurement of pulses duration, it is necessary to make some
calculations. Return to the next measurement can occur in the middle of the current impulse
active phase. Therefore the program provides timer turning on at beginning of the pulse active
phase.

The controller (regulator) digital output changes voltage of an anchor circuit by means of PWM.
PWM is program in system function block SFB49 of STEP7.
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Project equipment

The bridge driver L298N is used in control system. The scheme of connection of the driver is
shown in Fig.2

Q38
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07 D8
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Rer | |R:

Fig. 2 L.298N bridge driver and connection scheme

Incremental encoder GHM406 1s connected for DC motor data reading out (Fig. 3).

Fig. 3 GHM406 incremental encoder

S7 300 and S7 200 controllers and their utilities provide the control functions. Module CP 243-1
supports protocol TCP/IP and provides data exchange with a speed 10/100 Mbit with in duplex
and half-duplex modes.

Program structure

Programming was made in the environment of SIMATIC STEP 7. Utilities alow to carry out
equipment diagnostics, to find out hardware errors or equipment failure. Programming of
controllers is made by the program editors LAD and STL.

The program interface is shown in Fig. 4. To create the program the organization, function and
date blocks, and functions of SIMATIC STEP 7 were used.

] SIMA I Managn - [SpCounben f PR — - Documents and %eilingyls gumms rparopLP sbasul ©10 A\spCounts)|
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Hll SweariC 3000 o ez S FEaE = FCl o P2 o FCE i FC4 [ 2] i FLE PO
- B crumCI0r imoel @ b FRte ] @ DR Fye 1] SAVAT_ [y Inped_Teat WRVAT An ln Oud_lest
= 32 57 Peogenil] WP VAT Coun gl sl S VAT Dy Oul_test 97 VAT View 3 SFRLE 1 5FRAS §3 SFCET 3 EFEE
B0 Soeces
o Blacks

Fig. 4 The program window

PWM is permitted by parameter "START" DB10.DBX0.0. Out Q768.0 is connected to the driver
input 6 (Enable).

The block OB35 includes PID controller. Cyclic interruption occurs every 100ms. The part of
PID Code in STL is shown in Fig.5
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SP_INT :="TXRX_buffer".Speed_sP
PV_IN :="Data buffer’.Speed_PV

PV_PER :=

MAN  ="TXRX_buffer".Task_Man
GAIN  :="TXRX_buffer".Gain

T :="TXR¥_buffer".Ti

TD ="TXR¥_buffer".Td

TM_LAG :="TXRX_buffer".TM_Lag
Fig. 5 Part of PID controller program

Date blocks DB2, DB10, DB41, DB48, DB49 contain area of memory to save the user data
(Fig.6).

- W& o & K2

DBA1 - SpCounter & PWIVSIMATIC JOB{I\CPU T14C-2 P
Address Declarstion  Nama Type Initialvake  Actualvabe  Comment
' n CoM_RST  [eocL FALSE FALSE |complete restart
01/n MaNON ool TRUE |TRUE | manusal value on
3| 02|n PVPER_ON  BOCL |FaLse FaLSE |process variable perpherie cn
4 03[n P_SEL BOCL TRUE TRUE |proportional acticn on
5 | 04|n 1.SEL BOCL TRUE TRUE ntegral action on
(| 05n [T oD eooL FalsE |FaLse |integrai action hod
7 08n IJTLON  Bocl FALSE FALSE initallzation of the integral action
8 07(n D_SEL BOCL FALSE TRUE (derivative action oo
s 20(n CYOLE TIVE TS [Triows[sample time
| 60|n [SPUINT REAL |0.000000s+., | 0.000000e+... | nternal sstpoint
[T | 100{n PVIN REAL 0.000000+... |0.000000e+.. |process variable in
2| 1400 FVFER |WORD [WFIS#0  [Wr16#0 |process variable perihecis
[ 1600 Man REAL 0.0000008+.., |0.000000e+., | manual vake
| 200n GAIN REAL 2.0000005+.. | 3.3000006-0... |proportional gamn
[ | 240|n i TIvE T#205 |T#100M5 |resat time
(| I ™ TIVE TS [Trio0ws|dacivatve time

Fig. 6 DB41 for the user data

Functions (FC) contain programs for calculation of functions (operations) often used. Each
function forms the fixed output value calculated on the basis of the input data (Fig.7).

DI_R DIV_R
EN ENO EN ENO
#Input—IN OUT [~ #temp #temp — IN1 OUT[—#5peed prm
1.66EE6Te+
000 — 1INz

Fig. 7 FC2 for convert the pulse numbers to minutes

System functional block SFB48 is the module for frequency measuring. Inputs, outputs and
various established values PWM are registered in SFB49 block.

The data exchange between WinCC and the controller S7 — 300 is carried out by means of STEP
7 MicroWIN software.

WinCC program is used in this project. WinCC basic functions used for visualisation and control
are:

. Process Visualization (Graphic Designer)

. Communication with controllers of various manufacturers (Tag Management)

. Display and recording of messages from technological process (Alarm Logging)
. Display and recording of variables (Trend Logging) and some others.

The project interface in WinCC is shown in Fig. 8.

ﬁ

Fig. 8 The project general view in WinCC

85



Konverents. Innovaatilised lahendused ja sddstvad tehnoloogiad

Organization of the data exchange

Ethernet is used for data transmission from the controller S7 — 200 to controller S7 — 300. The
data with S7 — 200 are transferred through Ethernet in OPC Server, then in controller S7 — 300.
After that data are transferred further in the PC and are displayed in SCADA WinCC.
Commands are submitted from WinCC go upside-down.

The future work

The developed project is suggested for the train controller using. The scheme of interaction of
the train controller with the satellite and the railway station server is shown in Fig. 9. The train
controller requests a server and receives coordinates of the different "purposes": the railway
arrow, a traffic light, a semaphore, ahead going locomotives etc.The train controller also
receives its current coordinates from the satellite. Using of speed, mass of a train etc., it
evaluates the brake way.

Proceeding from coordinates of the "purpose" and own coordinates, the controller evaluates a
distance to the "purpose". If distance to the purpose it is equal or less brake way, the controlled
braking (the locomotive speed control) begins to achieve the purpose with the set speed. The set
speed can be zero too. The speed control can quite be with PID law.

Satellite %
l@
2, M"é:q

“og,

B object actual location

A object actual location & commands
........................ i @

" lu—.( § } GSM
l - Ethernet é\ bkl GPRS m
% TCPAP i protocol
Gs

Station prptocol GsM M MD720-3  Trains

server Station Station modem _controller

&

& B
object object

Fig. 9 The general scheme of interaction of the train controller with the satellite and a station
server

The Sinaut Micro communication system for data transmission can be used on the Simatic S7-
200 controller as well as the GSM/GPRS MD720-3 modem and the Sinaut Micro SC OPC
server. For the telecontrol with Simatic S7-300 controllers, Sinaut MD740-1 can be used -
equipped with an Ethernet connection as well as a GPRS wireless modem, VPN router and a
firewall. Both systems allow communication between the GPRS stations. OPC Servers
seamlessly communicate with SCADA systems.

Conclusion

This project can be used for remote control and visualisation of different types of DC motors
involved in various processes.
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26. VERTICAL INTEGRATION WITH PROFINET. Olga Ruban, PhD; Dmitri
Razvarov, alumnus, Virumaa College of TUT

Abstract

Mobility and reduction of industrial activity time is one of the major requirements raised to
modern systems of automation. One of the most effective ways of achievement of this purpose is
vertical integration with use of wireless technologies. Reliability, safety, attractiveness and
efficiency are our top priorities — a benefit to the operators and the environment. Increased
quality, safety, and cost efficiency for railway systems.

Introduction

Vertical integration exists for process network from uniform control centre and for providing of
access to the system data from all levels. Industrial Wireless communication has become the
component part of these networks. This, allows new potential for availability to be tapped within
existing automation systems. Previously inaccessible isolated groups can also be integrated into
the automation network.

Integration can be divided into three basic levels (Fig.1)

Q

Vertical Integration

Fig.1 Levels of vertical integration

1) Field level. At this level integration from Profibus networks [3] in Profinet is carried
out and communications at controllers level are provided.

2) Server Level. It is the level data collecting, doing their accessible in the corresponding form
to other clients, and as for service and diagnostics of controllers.

3) Client Level. Here supervision over the processes occurring at the field level is carried out.
If necessary, having access rights, it is possible to operate system.

Expansion of possibilities of already existing fieldbus systems is carried out by means of
integration them into Profinet 10 communications. It gives the chance to make vertical
integration of all system as a whole.

1 Network overview

1.1 Profinet

Profinet (PROcess Field NET) includes installation technology, real-time communication,
network management and functions for Web integration [1]. Through its proxy concept, Profinet
allows seamless integration of fieldbus systems for the plant expansions.

Profinet based on Industrial Ethernet and fulfills all demands for use of Ethernet in
communication at the controller level with I/O systems.

Profinet 10 permits direct interfacing of distributed field devices on the Ethernet. All devices
used are connected in a uniform network structure, and therefore offer uniform communication
throughout the complete production plant. Profinet is the only Ethernet solution which
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consistently covers all the requirements of real time communication without restricting the
openness.

Profinet 10 exclusively uses real-time communication (RT) for exchanging process data with the
cycle times of 10 ms. Isochronous real-time communication (IRT) enables cycle times with an
order of magnitude of 1 ms.

As Ethernet technology Profinet uses standards such as TCP/IP [2]. Profinet allows design
wireless networks in line with industrial requirements (Industrial WLAN) [1].

1.3 Fieldbus Integration

Profinet offers a simple and seamless transition strategy for interfacing existing fieldbus systems
[1]. For this é)urpose, Profinet supports a proxy concept which makes it possible to integrate any
1nstalled field devices into Profinet without modifications.

A proxy largely consists of two main components, an Ethernet-based unit and a fieldbus unit, for
example a Profibus DP master. This guarantees that all [/O and diagnostics data can be
exchanged with the configured slaves. The result is then placed by the DP master in a common
memory [4].

2. Creation of Profinet network project
2.1 Cofiguration of Network hardware

All system works by a principle that Profinet network is integrated into existing ProfiBUS
network. The network scheme is shown in Fig 4. Two controllers are connected in parallel to the
switch by means of Profinet cable (Fig. 4). Controllers used in Profibus networks support
simultaneous work with Profibus and Profinet systems. Controller's embedded function PROXY
transfers the data from Profibus in Profinet [1].

mFE=

Fig. 2. The simplified circuit block diagram

A star-shaped network topology for Profinet Network was chosen because it automatically
results by connecting the stations to a switch. If a single Profinet device fails, this structure does
not automatically result in failure of the complete network, in contrast to other structures. Only
the failure of a switch results in failure of part of the communication network. The cascading
depth and the total expansion of the network are only limited by the signal propagation times of
the communication links.

SCALANCE W oftfers the possibility of wirelessly transmitting Profinet 10 data reliably and
cyclically. It allows to make installation, configuration, and parameters diagnostics by standard
Web browser [2].
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For controllers linking 8-port switch Scalance X208 is used [5]. The signal from field level is
transferred in controllers through ProfiBUS network. By means of function proxy the data flow
is transferred to Profinet network. In parallel switch sends the data to access point Scalance
W788-1 Pro. Through this access point all wireless devices are connected in a uniform network.
PG processes the data accepted through «the radio channel» and displays them in SCADA
system. Other wireless devices address through the access point to PG and also can observe the
parameters, transferred by the meter. Such participation of devices is called as passive because
supervision is only allowed.

This problem can be solved opening of access for wireless devices. Having the password, it is
possible to operate all system through the main computer in SCADA environment.

2.2 Creation, configuration and compilation of Profinet network in SIMATIC Manager

Profinet 10 devices have been configured using the Simatic Step 7 engineering tool [8]. They are
selected in HW-Config from the module catalog. Coupling to a Profinet IO System and
parameterization with an IP address are carried out graphically in HW-Config (fig. 3) or Netpro

(fig. 4).

Step 7 automatically checks whether all quantity frameworks defined by the hardware have been
observed in the project and that the configuration is consistent and free of errors. During
operation online/offline comparison of the device configurations can be made for Profinet 10
devices, the current device status can be displayed, and online data can be scanned for test and
diagnostics.
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Fig.3. HW-Config for Profinet 10 system
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Fig.4. NetPro view for Profinet 10 system

3 Diagnostics

Diagnostic functions in developed Profinet network have been executed by:
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e  Windows diagnostics tools: PING and TRACEROUTE;
e Controllers LEDs;

e STEP 7 Standard diagnostic functions;

e STEP 7 User program.

The Internet Control Message Protocol (ICMP) was used for transmitting status information and
error messages between [P network nodes with two diagnostics tools: PING and TRACEROUTE

[6].

These instructions are used for fast diagnostics of the network devices. For this purpose it is
necessary to execute the instructions cmd and PING or TRACEROUTE. First of all for device
diagnostics it is necessary to check up, whether it responds to PING instruction. In this work for
CPU 300 with Ip-address 192.168.1.4 the DOS window has the following form (fig.5):
C:sDocumentz and Settingz“Admin>Ping 192.168.1.4
Pinging 192.168.1.4 with 32 bhytes of data:

Reply from
Reply from
Reply from
Reply from

Ping statistics for 192.

192.168.1.4:
192.168.1.4:
192.168.1.4:
192.168.1.4:

bytes=32 time=5msz TIL=30
hytes=32 time=2msz TTL=30
bytes=32 time=1ims TIL=30
bytes=32 time=3Imsz TIL=30

168.1.4:

Packets: Sent = 4, Received = 4, Lost = 0 <O
Approximate round trip times in milli-seconds:
Minimum = imz, Maximum = Sms,. Average = Zns

loss>,

Fig. 5 DOS window for CPU 300 with IP-address 192.168.1.4 with PING command

In the user program evaluation of the diagnostic information is carried out using the system
function blocks and system functions of the controller (Fig.6).
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Fig.6 User program with Step 7

Light-emitting diode indication of CPU315F-2 PN/DP was provided in this network. A complete
overview of the status of the Profinet system is provided by the sustem status list SSL. The
system function SFC51 reads LED parameters from SSL. The LEDs enable initial diagnostics
in the event of a fault. If an Ethernet connection exists, LEDs flicker at differerent rates. The
part of the user program for the Flash Slow state is shown in fig. 7.
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Fig.7 Part of user program block FCI12
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Profinet 10 devices are diagnosed together with S7 stations by means of CPU information
functions and system diagnostics. If a fault occurs, the Diagnosing Hardware function obtains
diagnostics information about the faulty module. This function displays a quick view of the
faulty modules. The Hardware Configuration tool can also display full diagnostic information
about the modules in online view [7].

4 Site survey of WLAN network

To make an estimation of the network action radius, the account of the following factors such as
transfer power, antenna gain and tnvironment is necessary.

4.1 Planning, modelling and adjustment of WLAN by means of Sinema E modelling
function

The SINEMA E (SIMATIC Network Manager Engineering) engineering software is used for the
planning, configuration, simulation and measurement (site survey) of WLAN networks [1].

The program simulation and measurement of WLAN network simplifies a problem of
installation and start of wireless networks by means of modelling function.

Sinema E simulates the signal coverage, speed of data transmission, a signal-noise and access
points of Wi-Fi taking into account ecological conditions and equipment parameters. The
program possesses complex check in which real values are established at configuration. It allows
to lower probability of errors still before the network has been established.

In the developed program the one-storeyed building having the form of a star (Fig. 8) has been
simulated. Building parameters: a thickness of a brick wall of 0,25 meters, height of a ceiling of
3 meters. At a building there is a wooden door in height of 2 meters.

Fig. 8 The model of an one-storeyed building of the star-shaped form
4.2 Research results

When simulating an access point the program has given out the following pictures (Fig. 9,10,11).
On the orientation diagram (Fig. 9) distribution of a signal from access point in a building and
outside of it is represented. The access point is located in the centre. Building contours are
shown by brown color. The pink colour ,petals* show the signal strength in dBmW at removal
from an access point.

Signal strength

IIIIF
¢

@‘

Fig. 9 Signal strength in dBmW
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The report also includes the implemented simulations in the form of informative graphics
showing the signal quality as well as

data transfer rate.

Signal Quality

Signal to
Signaf Guality

Fig. 10 Signal Quality in dB

Data transfer rate

Data Rate

Color Data Rate
e 54 Mops
“ 48 Mbps

& Mbps

Fig.11 Data transfer rate in Mbps
5. Network safety and Data security

For safety PROFIsafe conception was used. PROFIsafe for Profinet with IWLAN is based on a
model of independent processing elements: record -transmit - evaluate - transmit - react.

For a safety function, each part of the system is provided with a time monitoring function which
triggers in the event of a failure or an excessively long delay. The response time achievable is
therefore based on a combination of the worst case delays of the individual elements plus the
longest time monitoring on failure of the associated element.

With PROFIsafe, cable-based (safety) response times of approximately 30 milliseconds can be
achieved for digital inputs/outputs. At least the worst case time of the radio transmission in both
directions must be added to this.

For data security against undesirable penetration into the network, it has been accepted that the
measures described in the IEEE standard 802.111 provide sufficient protection with regard to
authentication and encryption. Therefore:

¢ Only "Infrastructure mode"-connection of stations via common access point was made
permissible;
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The Wi-Fi Protected Access (WPA) with the using of the Temporal Key Integrity
Protocol (TKIP) was realised;

The name of an access point was concealed;

Function of filtration MAC and IP addresses was used.

Conclusion

Vertical integration of automation components and systems in a uniform architecture have been
carried out by 1O controllers which support simultaneous work with fieldbus systems and
Profinet 10. New technology Profinet was applied to realise vertical integration of field devices
to management top level through wireless technology. The configuration for communications
Profinet has been programmed and the topology of a network operated has been created.

Questions on the organisation of vertical integration by means of Profinet have been solved by
means of Wireless technology.

At vertical integration design with Profinet the minimum quantity of equipment, namely two
controllers S7-300 CPU315F-2 PN/DP, switch Scalance X208 and access point Scalance W788-
1Pro were used.

In the future work wireless and reliable data communication system will include more
components.
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27. GATE CONTROL SYSTEM WITH CODE ACCESS. Igor Devjatohh, speciality
Automatic Control Systems III course, Virumaa College of TUT

Introduction

Protection of the territory has great value for any industrial enterprise. The most difficult is
maintenance of the qualitative control of access on protected territory. Gate and the barriers
preventing unapproved penetration should have a control system in any case. Generally only two
buttons to "Open and"Close"obviously is not enough there. At such simple system any person
can open gate at the moment of the operator absence . In the presence of code access the person
only knowing the password can open gate. Therefore presence of code access to a control system
reduces the penetration probability to the enterprise territory.

One of the variants of the similar system creation with a complex of Siemens hardware-software
means application is described in this article. The purpose of this control system is the maximum
safety maintenance, i.e. the system should be developed so that the stranger could not get access
to the system control. This variant does not provide possibility of the gate opening automatically.
In each specific case, at first, the operator should check up whether the driver has the right to
access to the protected territory, and only then should open the gate.

System work description

The control scenario looks as follows. At the beginning the operator enters the short password of
three figures and presses ENTER for acknowledgement. If the password is true, the operator gets
access to the gate control. If the password is incorrect, the operator has to enter it again. Three
attempts are given for the short password entering. If the password has not been entered correctly
after the third attempt, the operator should enter the long password consisting of nine figures. If
the long password is OK, the operator gets access to control. If the password is incorrect, he
enters it again. In total ten attempts are possible for the long password entering.

If even from the tenth attempt the password has not been entered correctly, it is possible to make
a conclusion that not the operator, but somebody trying illegally to get on the forbidden territory.
In this case the system is completely blocked, and the entering any password again or especially
the gate opening will not be possible in this case. If the gate have been opened at the blocking
moment for any reason then only the button of compulsory gate closing operates. If the supply
line is reset and the controller turns-on repeatly the red light-emitting diode(LED) will be still
lighting. It means that the system is in the blocked state. Other conditions are also supported by
light indication. If the password has not been entered, and the system waits for the short
password entering — white LED turns on.

If the system is waiting for the long password entering — yellow LED turns on. As it was said,
the working red LED shows the system blocking, and green light-emitting diode informs about
successful password entering. Green LED shows that it is possible to control the gate . It is not
necessary to enter the password each time: it is enough to enter it once. After that it is possible to
open the gate by unlimited times.

If the operator leaves his workplace, he must reset the password. For this purpose the RESET
button is intended. After that white LED will turn on and the password will be necessary to enter
again. RESET function works only if the password has been entered. It will not be possible to
reset an unsuccessful quantity of the entering attempts with button. Algorithm is shown in Fig. 1.
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Fig.1 Program algotithm

The program provides that gate cannot open instantly. Therefore the opening signal is kept by
the program within five seconds. Generally this time is sufficient to open the gate completely.
After ten-second delay the gate will automatically start closing. During this time a car should
drive on the territory. In more difficult variant of the program the connection of several gauges to
the controller is also provided . By these signals the program evaluates, whether the car has
passed, and does not close the gate if an obstacle occurs.

The closing signal is also kept within five seconds. It is possible to close gate manually within
ten seconds. This function is always accessible, even if the password has not been entered or the
system is blocked. It is possible to reset the password only when the gate have been closed. Two
light-emitting diodes show position in which the gate are.

During the gate opening or closing both light-emitting diodes turn on. The blinking diode
informs about the arrived car if the program is not blocked. The improved program version also
provides possibility of departure from the same gate. In this case the gate are opened and closed
automatically by signals from the gauges. For this mode the password entering is not required.

Check of correctness of the entered password was carried out by the following criteria: the length
of the password (3 or 9 figures) should be strictly observed. Also the merkers quantity should
correspond to the password length.

Algorithm is the following: if the first figure is correctly entered, the first merker is set. If the
second figure is correctly entered, and the first first merker is set, the second merker is set. If the
third figure is entered correctly and the second merker is set, the third one is set and so on. At
such algorithm the true figures entrance in an incorrect order and entrance of the incorrect
figures between true figures is excluded because the counter considers each pressing of the
button. If all figures of the password are entered, and in a correct order, but the quantity of the
entered figures will exceed length of the password, the controller will count such password as the
incorrect one.So the trict the password conformity is achieved.

System hardware-software

The program package Simatic STEP 7 MicroWin has been used. For program testing controller
S7-200 was used. System SCADA WinCC has been applied to the program control and
visualisation and to construct the client-server configuration.

The program is developed so that to operate it probably as from the real buttons, connected to
inputs of the controller, and by means of system SCADA.

Two pneumatic cylinders were used for gate modelling. PC/PPI a cable ia aplied as the interface
between the controller (interface RS 485) and the PC (interface RS 232). Communication was
also tested by means of connection through Ethernet.
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Controller S7-200 is also supplied by the Ethernet-module EM241 that allows to observe and
operate the gate condition from an every spot on the globe where an Internet connection there is.
In this case the control panel will be displayed in Internet Explorer window.

Through the Skype video viewing possibility by means of video camera directed directly on gate
it was possible to observe the gate opening/closing conditions not only with virtual control panel
(in case of remote supervision), but also with the image from a video camera.

System development steps:

. Program creating in Step7 MicroWin;

. Program debugging with controller S7-200

. Controller and PC connection, PC Access installation;

. WinCC configuration: the driver and tags addition;

. Control panel creation in Graphical Designer;

. Pneumatic scheme installation and maintenance of communication with the controller;
. Addition the video viewing possibility;

. Alarm Logging adjustment;

. Tag Logging adjustment.

All elements of design: buttons, inscriptions, indicators have been created. Then in Graphical
designer (the graphic editor) the control elements have been added. Basically elements Button
and Status picture were used. After addition of all necessary elements that has been adhered to
each button ter which it operates. Names teros correspond to names MepKepoB.

For reception of values of variables from carried out processes and preparation of this data for
display and an archiving built in utility WinCC Tag Logging was used. For reception, storage
and display of emergency messages from various processes utility WinCC Alarm Logging used.
In this case the emergency message arises at system blocking.
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Fig.2 SCADA window
Conclusion

The system developed can be expanded by the new functions introduction and adapted for use in
practice as the ready decision.
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