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dmitry Bykov, rector of a flagship university, 
Honorary Figure of russian Higher education, 

chief editor of the journal Technopolis of the 
volga region 

dear colleagues!

samara polytech is on a strong track as a Flagship 
university in 2017, and its profile has been significantly 

raised at the international level. in the world’s top professional 
ranking of universities, rankpro® 2016/2017, which includes 
600 world’s best universities, polytech has 27th position 
among 44 russian higher educational establishments. in 
addition, our university was included into the prestigious 
rating of Qs BriCs and has 147-th position. The top-rated list 
includes 300 leading educational establishments in Brazil, 
russia, india, China and south africa.

strengthening of ssTU reputation attracted more 
foreign citizens. more than 560 foreign students are 

studying here now, and we expect there will be more in the 
near future.

polytech’s participation in the XiX World Festival of 
youth and students, held from october 14 to 22 in 

sochi, had an absolutely surprising effect. at the robotics 
pavilion our university introduced “Larifuga - Wanderer” of 
the original design.  The Forum passed but the name of 
samara polytech continues to echo throughout the world. 
russia and the entire world are interested in the history 
of “Larifuga”. The invention of polytech’s designers anton 
rakov and Julia ratieva became extremely popular not 
only among visitors of the exhibition but all over russia. Tv 
Channel russiaToday (rT), Tass News agency broadcasted 
it all over the world. British newspaper dailymail compared 
this model of walking architecture with the “hut” of Baba 
yaga.

There are obvious breakthroughs in the field of 
research and development. For example, our 

scientists under the supervision of yakov klebanov, 
professor, head of the department of mechanics, created a 
new way to control the mirror surface in space telescopes 
for correction of distortions and improvement of the image 
clarity. The invention has been already patented in russia 
and the Usa.

also this year, polytech’s researchers have developed 
an innovative control scheme for the lock check 

gate. specialists of the department of electronic systems 
and information security invented a method for cargo 
delivery to the international space station using multi-agent 
technologies.

By the way, the use of such technologies is a new 
approach to resource control in real-time. it is 

fundamental in the creation of water-air fleet of robots 
designed to monitor the marine area. This project is carried 
out in cooperation with the research and production 
company Network-centric platforms and has good prospects 
in view of the technological challenges of the modern era.

so, Technopolis of the volga region provides 
information about our achievements, remarkable 

people, innovations, discoveries and prospects. it has 
been published since 2014 for friends and partners of the 
university. We invite everyone to benefit from publications 
as an open media platform for strengthening friendly ties 
and mutually beneficial cooperation.
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PolyTech
and The World
in 2о17

peri speCiaLisTs 
HeLd WorksHops aT 
poLyTeCH

peri, one of the world’s largest suppliers of 
formwork and scaffolding systems, and a flagship 
university agreed to hold a series of training 
workshops for polytech’s students in april 2017.

peri specialists have been building huge 
constructions in the Usa, singapore, australia and in 
more than 90 countries. in the russian market peri 
started with the construction of a Cancer Center in 
samara in 1993. successfully implemented projects 
of the company in russia include a bridge across 
the golden Horn Bay, skyscrapers in moscow City, 
sports facilities for the olympics in sochi-2014. The 
polytech’s graduates of the Faculty of industrial and 
Civil engineering are among the employees of the 
peri branch in the volga Federal district.

NeW aCademiC 
parTNers

at the ii Forum of Universities of russia and 
azerbaijan held in Ufa on may 18 and 19, bilateral 
agreements between russian and azerbaijan 
universities were signed. samara polytech signed 
cooperation agreements with azerbaijan Technical 
University and mingyachevir state University. “a 
flagship university should develop international 
contacts, especially with universities of the post-
soviet space,”- said olga yusupova, vice-rector 
for academic work at polytech. “our mentality 
and education systems are similar”. The republic 
of azerbaijan has promising construction and 
architectural universities and schools, as well as 
universities specializing in oil engineering. We can 
share our experience and are ready to develop 
academic mobility programs. 

The association of russian-azerbaijan 
Universities was established in 2015 in Baku in order 
to create and implement joint educational programs 
and distance forms of training. The co-chairmen of 
the association are Ufa state petroleum Technical 
University and sumgait state University.

peri.ru
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More news on our web-site 

ForeigN CoLLeagUes 
visiTed poLyTeCH

on may 26, a delegation from the polytechnic 
institute of Braganca (portugal) visited our university. 
Joaquim Leite, professor of the department of 
economics, and Hose eduardo Fernandez, professor 
of the Computer science department discussed 
development options for scientific, technical and 
academic cooperation with andrey pimenov, vice-
rector for international Cooperation of samara 
polytech, and Nikolai gubanov, dean of the Faculty of 
automation and information Technologies. Foreign 
colleagues were interested in interdisciplinary 
projects and innovative developments of our 
university.

on may 29, a delegation from Taipei-moscow 
Coordination representative Commission on 
economic and Cultural Cooperation (Taiwan) visited 
polytech. members of the delegation spoke about 
universities and industrial enterprises in Taiwan and 
visited the department of Foreign Languages, the 
mineralogy and geology museum, laboratories at the 
department of Chemical Technology of oil and gas 
processing and at the Faculty of Food production.

sTUdeNTs oF THe 
speCiaLTy CUsToms iN 
poLyTeCH Were reCogNized as 
BesT aT THe i-CUsTom CoNFereNCe

in march, ssTU hosted the selection stage of 
the international youth Conference “i-CUsToms”. 
There were 20 presentations in english performed by 
students from several cities of the volga region. The 
students from polytech and saratov Chernyshevsky 
state University were the best.

The next stage of the conference will take place 
in may 2018 in st. petersburg. The best reports will 
be presented at the World Conference organized 
within the framework of the partnership in Customs 
academic research and development (piCard) in 
Tunisia.

in 2016 the volga regional directorate of the 
international youth Conference “i-CUsToms” 
headed by the dean of the Faculty of Heat 
engineering, konstantin Trubitsyn, and the volga 
regional group of the international association 
of students of Customs specialties iCsa were 
established in polytech. This was made possible by 
close cooperation between ssTU and st. petersburg 
iTmo University.

photo by Tatiana melichova
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UNiversiTy improved 
raTiNg iNdiCaTors

samara state Technical University is included 
into top-600 universities according to Worldwide 
professional University rankings – rankpro 
2016/2017. our university has 27-th position among 
44 russian universities. Worldwide professional 
University rankings rankpro 2016/2017 is issued by 
the international Council of scientists (iCd group, 
Ltd.) within the worldwide program global World 
Communicator – gWC. The rating is based upon 
three components: - academic ranking (academic 
possibilities of a university) - ranking by BC-index 
(information availability on a university website 
(english version) - public ranking (national and 
worldwide university reputation).

iNCLUded iN Qs 
BriCs-2018 raTiNg

samara polytech was included in the prestigious 
international rating of Qs BriCs universities for the 
first time and has 147-th position. The top-rated list 
includes 300 leading universities from Brazil, russia, 
india, China and south africa. Qs BriCs-2018 rating 
took into account 8 different indicators including 
faculty/student ratio, proportion of staff with phd and 
employer reputation from global survey.

oUr sCieNTisT made 
a preseNTaTioN aT THe 
iNTerNaTioNaL CoNgress iN 
BULgaria

dmitry pashchenko, associate professor of the 
department of industrial Heat power engineering 
made a presentation at the 13th National Congress on 
applied and Theoretical mechanics. The Conference 
was held from 6 to 10 september at the institute 
of mechanics and Biomechanics of the Bulgarian 
academy of sciences in sofia. The research of our 
scientist was about the numerical study of synthesis 
gas combustion in the aNsys Fluent software 
environment and about some aspects of creating 
a computer model of the human cardiovascular 
system and its integration with telemedicine services. 
researchers from 30 countries presented the results 
of their scientific work in the field of fluid mechanics 
and solids, biomechanics, CFd modeling.
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More news on our web-site 

sTarTUp viLLage Was 
iNTeresTed iN samara 
poLyTeCH’s sTarTUp

From 6 to 7 June 2017, at the international 
Conference startup village held at the skolkovo 
innovation Center, a team from a samara flagship 
university presented an agricultural project. it 
included an agro-portal and a mobile application for 
drones providing panoramic shooting to monitor the 
state of agricultural land and collect data on crops.

according to the project manager denis Budayev, 
a large number of agricultural producers have 
showed their interest in the novelty.

TaLk To HispaNiCs

samara poLyTeCH’s 
sTUdeNT BeCame a prize WiNNer 
oF THe UNiversiade

a fourth-year student of the Faculty of Heat 
engineering alexander kudashev, a world-class 
athlete, participated in the 2017 summer Universiade 
in Taipei as a part of the russian national swimming 
team. He won bronze in 4 × 200 meters freestyle relay, 
and silver in 4 × 100 m medley relay. according to 
Natalia zavyalova, the coach of politech’s swimming 
team, alexander covered his favourite distance - 200 
m butterfly very steadily and only at the finish he lost 
to the Japanese athletes.

samara.kp.ru

in late November, an international 
videoconference with Latin american-russian 
association for Higher education aLar from peru 
was held at polytech. Jorge Cieza de Leon, director 
of aLar, greeted the participants and had a talk to 
polytech’s students from egypt, Nigeria, Bolivia, 
Turkmenistan, iraq, peru, south korea, Jordan, 
Colombia, venezuela, mongolia, ecuador, indonesia, 
Lebanon and yemen. all these students are listeners 
of the Center of additional training for foreign citizens. 
They talked about the training opportunities on 
programs available in the samara flagship university 
and discussed the prospects for cooperation between 
samara state Technical University and aLar.



10

iMPorTanT   details



11

Top digesT_2017

greaT ProJecT 
reVoluTion – 2017
THe impLemeNTaTioN oF sTraTegiC proJeCTs iN 
THe FLagsHip UNiversiTy is iN progress

The idea of strategic projects is one 
of the main “springs” of the university 

development program until 2020. a unique 
navigation system appeared a year ago and was 

translated into seven strategic projects including 
“Constructor of competences. interdisciplinary 

project teams”, ”educational hub in the region”, 
“Technology design holding”, “Communication 

platform – 2020”, “development and approbation 
of system-wide transformational events”, “Technology 

polygon” and “Territory of life”.
realization of each of them will bring the university 

closer to the main goal - to start technological elite training. 
Their qualification and engineering advances will contribute 

to the growth of industries and quality of life in the samara 
region. “Technology polygon” and “Territory of Life” received 

financial support from the federal budget in the amount of 80 
million (within the framework of the program for the development 

of a flagship university), as well as co-financing from the regional 
budget and the university funds.
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obJecTiVe: To create a system of 
lasting improvement of people’s quality 
of life on the basis of science-intensive 
environmental, pharmacological and 
food technologies.

ProJecT Manager: olga 
TuPiTsyna, doctor of 
Technical sciences, professor 
at the department of Chemical 
Technology and industrial 
ecology

- deVeloPMenT and iMPleMenTaTion oF neW 
MeThods For The recoVery oF conTaMinaTed 

areas

- creaTion and iMProVeMenT oF The Technology 
oF edible Food FilM MaKing WiTh giVen 

ProPerTies

Top 3 events

- idenTiFying bioacTiVe subsTances To deVeloP 
neW Medicines

TerriTory
oF liFe

The university is developing a system of lasting 
improvement of people’s quality of life. scientists from 
polytech are researching antioxidant, antimicrobial and 
anti-inflammatory activity of plant raw materials in the 
samara region. The project also involves creation of new 
technologies for production of medicines for treatment of 
socially significant diseases, development of methodology 
for producing composite edible films and creation of an 
operational monitoring system of the environment.
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obJecTiVe: to develop a flagship 
university as a resource center to 
ensure the creation of innovations.

ProJecT Manager: dmitry 
deMoreTsKy, doctor of 
Technical sciences, professor, 
head of the department of 
Technology of solid 
Chemicals

By 2020, polytech should become a resource center 
for innovations. it is the platform for creation, approbation 
and implementation of future technologies where the 
competences of scientific, industrial and engineering 
companies of the region are united. schoolchildren, 
students, representatives of different professions and 
social groups are involved in science. The results of basic 
and applied research in the field of materials science, 
mechanics, machine building, power engineering, electrical 
engineering, information technology, environmental 
protection, construction and architecture have been going 
global.

- iMProVing The Technology oF deTonaTion 
sPuTTering oF nanoPoWders To creaTe Wear-
resisTanT coaTings

- Training sPecialisTs in The Field oF coMPuTer 
engineering and design including addiTiVe 
Technologies and reVerse engineering

Top 3 events

- PoPulariZing science

Technology 
Polygon



six TeaMs haVe been ForMed FolloWing The resulTs oF The second conTesT oF 
inTerdisciPlinary ProJecTs ThaT has TaKen Place in PolyTech This suMMer as ParT oF 
The PrograM For The FlagshiP uniVersiTy deVeloPMenT. grouPs oF cross-secTional 
sPecialisTs goT Financing For MaKing innoVaTions in PrioriTy branches oF science 
and Technology. anoTher TeaM has been ForMed in sePTeMber ouT oF coMPeTiTion - iTs 
MeMbers Will be engaged in serious enVironMenTal ProbleMs and Their soluTions.

ToWards 
breaKThrough 
soluTions
NeW iNTerdisCipLiNary researCH Teams Have 
BeeN Formed iN poLyTeCH
Text: evgeniya Novikova

iMPorTanT   details
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dmitry PashchenKo, candidate of Technical 
sciences, associate Professor of  “industrial heat 
Power engineering” department:

- Figure is the thing of the future. The implementation 
of the project will, in particular, improve the diagnosis 
of cardiovascular diseases. People will be able to get 
a visual digital copy of their cardiovascular system, and 
doctors will have an accurate history of its condition. 
Also, specialists will have a large amount of data that 
can be integrated with other services. Of course, we will 
not leave it only at medicine. Computer engineering can 
be applied in all sectors of the economy. The slogan of 
our team is: “Everywhere you can imagine”

an interdisciplinary project team led by the associate 
professor of “industrial Heat engineering” department dmitry 
Pashchenko will create a competence center for computer 
engineering and digital production. The pilot project of the team 
will be the construction of a digital model of the cardiovascular 
system. in the context of computer engineering and computational 
fluid dynamics, the heart is a membrane pump, the vessels are 
flexible pipelines, and the blood is an incompressible fluid. 
ideally, the model should turn out to be simple and accessible, 
so that everyone could run an application on a smartphone and 
after measuring the pulse, 
see a digital analogue of their 
cardiovascular system. Both 
consultants and experts on 
medical issues and the staff-
members of the Center for 
Cardiovascular surgery named 
after a.N. Bakulev will take 
part in the work of the team. 
scientists from the samara 
state medical University will 
be invited to take part in the 
project implementation.

dmitrii pashchenko hopes that with the successful 
implementation of the idea the model will be able to integrate 
with one of the telemedicine services, for example “yandex. 
Health”.

By the way, while a new center is in the process of getting 
started, the interdisciplinary team is not sitting on its hands. 
Now dmitry and his students are working on several tasks 
from sidelines of science and technology. For example, 
the members of the interdisciplinary project team (ipT) 
develop a digital model for the dispersion of combustion 

products from the chimneys 
and the methodology for 
assessing the impact of 
these emissions on nearby 
residential buildings. This 
problem is now relevant for 
the microdistrict yuzhniy 
gorod, where next to the 
new school there is a boiler 
house, the pipes of which 
are at the same height 
with the upper floors of the 
educational institution.

MaKing a digiTal Model oF The 
cardioVascular sysTeM

liFe oF The ProJecT: 2 years branches oF science: poWer 
eNgiNeeriNg, maTHemaTiCaL modeLiNg, 
CompUTer eNgiNeeriNg, mediCiNe13 memBers

amoNg THem –
9 sTUdeNTs
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ekaterina yaroslaVKina, candidate of Technical 
sciences, head of “information and measuring 
equipment” department:

- Currently available complexes determine grain size 
on cut ingots physically. Our system will allow us to 
make alternations and achieve a more reliable design, 
significantly saving resources. The prototype installation 
has been developed on our department and has 
already been tested at the metallurgical plant. We have 
agreements on the implementation of the system at the 
enterprise and on co-financing the works.

Head of “information and measuring Technology” 
department ekaterina yaroslavkina leads a team of 
specialists developing the information and measuring 
system in the field of nondestructive testing. The 
members of the interdisciplinary team will start with a 
complex for improving the 
quality of aluminum alloys 
in the casting process. 
Then in plans - “to run 
the system” in the iron 
and steel enterprises and 
adapt it to alloys from 
other metals.

The process 
development unit will 
allow predicting the size of 
grains, cracks, slag nodules 
and voids in aluminum 
by acoustic emission 
(measurements of acoustic 
waves that spread in an 
elastic medium-alloy).

With the help of the complex, an analytical database 
with the characteristics of alloys in the liquid state will be 
created. This will allow comparing them with the results of 
metallographic analysis of solid cast products. on the basis 
of the dependence “liquid - solid” it will be possible to predict 

the quality of the alloy, which 
will allow, if necessary, 
correcting the technology of 
preparation of liquid-alloys 
for casting.

The team is expecting to 
receive part of the test data 
on the basis of the samara 
metallurgical College - two 
of its students are part of 
the interdisciplinary project 
team. Two students also 
included in the number of 
participants are from the 
samara University and one 
is from the samara state 
University of economics.

insTall The coMPlex For 
deTerMining The qualiTy oF The 
alloy

branches oF science: measUriNg 
TeCHNoLogy, pHysiCs, meTaLLUrgy aNd 
FoUNdry praCTiCes, maTHemaTiCaL 
modeLiNg, NoN-desTrUCTive TesTiNg

liFe oF The ProJecT: 2 years

18 memBers

amoNg THem – 
13 sTUdeNTs

iMPorTanT   details



Vyacheslav KuZneTsoV, Master of science in 
Mechanization, automation and Power supply of 
construction:

- Our goal is to create a flexible and powerful machine 
vision system with the use of neural network algorithms. 
They can be used, for example, in warehouses of finished 
products. The system could identify the objects and 
automatically transport them. We will make a warehouse 
layout on a 3D printer to demonstrate the principle of the 
technology on it. In general, the scope of its application 
is very extensive. Our technology will scale the system if 
necessary. In addition, it can be controlled from mobile 
devices.

Vyacheslav Kuznetsov,  
master’s degree student 
of polytech, believes 
that enterprises incur 
unreasonably high 
expenses when introducing 
computer vision systems 
into production. it’s about 
computer technology 
that can detect, track and 
classify objects in different 
ways. vast sums of money 
are spent for purchasing, 
maintenance and service 
of equipment for these 
systems. The human factor 
complicates the matter: 
people with different 
experience, opinions and competencies work at enterprises, 
and technology companies are not tending to develop 
common industrial standards in the market. as a result, 

well-designed systems 
are often introduced into 
production through self-
made “crutches”. and if 
large companies are still 
able to cope with this, for 
the medium and small-sized 
business it is impossible 
to afford work process 
automation due to the labor 
and funding shortage.

master’s degree student 
kuznetsov is confident that 
his interdisciplinary team will 
be able to design a universal 
and easy-to-maintain 
machine vision system that 
could work on undemanding 

equipment. vyacheslav suggests using neural network 
algorithms to create a technology that allows making 
effective calculations due to self-learning.

We use neural neTWorKs in 
coMPuTer Vision sysTeMs

liFe oF The ProJecT: 2 years branches oF science: aUTomaTioN, 
programmiNg, CompUTer-aided 
LearNiNg6 memBers
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sergey yeMelianoV, an engineer of the center of 
prototyping and reverse engineering:

The number of consumers of gas fuel is increasing 
by 13-15% per year. But the existing cylinders are 
uncomfortable, unaesthetic and unsafe. Our cylinder will 
exactly repeat the shape of the luggage compartment, it 
will be half the weight and four times stronger. Note that 
the idea has an analogue of Australian production, but 
the cost of this product is high, and it is not certified in 
the market of Europe and CIS countries.

The implementation of the project under 
the supervision of an engineer of the center 
of prototyping and reverse engineering 
sergey yemelianov will make life easier 
for motorists first of all. an interdisciplinary 
team is working on the technology of 
creating flat gas cylinders that will save 
up to 60 percent of space in the luggage 
compartment of the car. as a material for 
the cylinder, aramid, resin and aluminum 
will be used. The prototype will be created 
by experts of the center of prototyping and 
reverse engineering. The product may be 
of interest to owners of air drones, boats, 
military equipment, as well as tourists.

We consTrucT a FlaT gas 
cylinder

branches oF science: meTaLWorkiNg, 
3d-modeLiNg, CompUTer eNgiNeeriNg

liFe oF The ProJecT: 3 years

6 memBers

amoNg THem – 
4 sTUdeNTs

iMPorTanT   details



We recreaTe
hisTorical iMages

liFe oF The ProJecT: 1 year branches oF science: pHysiCs, 
arCHiTeCTUre, programmiNg

14 memBers

amoNg THem – 
7 sTUdeNTs

Mikhail syardin, director of ooo” novaia 
stroitelnaia Kompania” (new construction 
company):

- Holography is used in engineering, medicine, art and 
other fields. But there is no holographic construction of 
objects in the urban environment in world practice. This 
method will convey the meaning and significance of any 
architectural idea to general public.

according to Mikhail 
syardin, full-size holography 
of objects in the urban 
environment will be a 
powerful tool in working 
with the population in the 
process of urban design.
students from the 
department of architecture 
and the department of 
automation and information 
Technology take part in 
his project. according to 
the dean of “automation and information Technology” 
department Nikolay gubanov, for implementing such an 
ambitious idea, technologies that are commonly used for 
laser shows, 3d projections on facades of buildings (the so-
called 3d-mapping) and other visual effects will be tested.
The main difficulty an interdisciplinary team is going to face 
is the size of objects for holography.

at the first stage, it is planned 
to include in the curricula 
of students and graduate 
students special courses 
related to the development 
of various elements of these 
technologies: analysis of 
fragments of urban planning 
environment of samara, 
3d modeling of urban 
environment development 
facilities, 3d printing of these 
objects. Then the team will 

create a layout - a fragment of the urban environment on a 
scale of 1: 500 and will look for cases of embodiment of the 
invention.
The result of the work will be the technique of holographic 
modeling of a structure in a real environment with the maximum 
approximation to reality. it will also give an opportunity to revive, 
at least partially, the lost architectural heritage of the city.

19
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evgeniya rePina, Professor of “innovative design” 
department:

- The main idea is to create such a space that will 
respond to the demands of the middle class, local 
active population, cultural, scientific and business elite, 
students and professionals in various fields of activity. In 
other way, Samara will lose real opportunities to become 
a national leading city.

professor of “innovative design” department  evgeniya 
repina and head of the department of the general layout 
of the samara city department of construction alexander 
gnilomedov conduct 
the process of creating 
a laboratory for urban 
environment design “City 
code”. The laboratory 
staff will develop a 
typology and concept 
of urban environment 
objects, as well as new 
educational programs in the 
corresponding field.

The team will begin its 
work with pilot replicable 
projects for different 

yards. The results of this work will form the basis for a 
catalogue of solutions or standards for the environment 
formation, a document that residents, activists, designers 

and officials can use as 
a guidance manual. The 
team also plans to develop 
an effective concept of 
polytech campus integrated 
into the urban environment, 
as well as engineering and 
construction projects for 
prefabricated construction. 
in  future, the laboratory 
can become an open urban 
architectural center on 
the basis of the flagship 
university.

We design The urban 
enVironMenT

branches oF science: 
arCHiTeCTUre, aNTHropoLogy, 
eCoNomiCs, soCioLogy

liFe oF The ProJecT: 2 years

18 memBers

amoNg THem – 
15 sTUdeNTs

iMPorTanT   details



dmitry byKoV, doctor of Technical sciences, 
Professor, honored Worker of the higher school of 
russia, Member of the russian eco-audit chamber:

- This is a clear task for both the enterprise and the 
university with scientific and practical results and funding. 
On top of all of that it is a creative project; decisions are 
to be made under harsh conditions.

according to the agreement 
reached between the 
rector of politech dmitry 
bykov and the director of 
Novokuibyshevsk oil refinery 
Vitaly Zuber, the seventh 
interdisciplinary team under 
the leadership of olga 
Tupitsyna, the professor 
of “Chemical technology 
and industrial ecology” 
department, is being formed 
in the flagship university. specialists of the university will 
work on the development of technology for the elimination 
of environmental damage caused to the territory of the 
enterprise, with the simultaneous extraction of hydrocarbons 

from the polluted geologic 
environment. it is planned to 
do this without excavating 
the soil on the surface, using 
the methods of reagent 
treatment and washing. The 
composition of the washing 
liquor will be developed 
taking into account the 
geological, physical and 
hydrodynamic features of 
the oil shows. The efficiency 

of their action and the forecast of the change in the location 
of the lens (build-up of waste in the soil) will be evaluated by 
a special facility purchased by the university as part of the 
program for the development of a flagship university.

enVironMenTal reMediaTion

liFe oF The ProJecT: 3 years branches oF science: geoLogy, 
geopHysiCs, eCoLogy, CHemisTry, oiL 
aNd gas BUsiNess, peTroCHemisTry8 memBers
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six diMenTions oF 
science and PracTice
oN aUgUsT 23 - 25, ii iNTerNaTioNaL sCieNTiFiC aNd 
praCTiCaL CoNFereNCe “iNTegraTed eNgiNeeriNg 
iN oiL aNd gas prodUCTioN: eXperieNCe, 
iNNovaTioN, deveLopmeNT” Was HeLd
Text: alexandra isHimova

The ForuM Was organiZed by one oF The largesT design insTiTuTes oF The counTry 
“giProVosToKneFT” Jsc. This year, oil and gas Producing coMPanies, scienTiFic and 
Training cenTers, equiPMenT suPPliers, and soFTWare deVeloPers Were inVolVed in 
iTs WorK - seVenTy organiZaTions FroM six counTries all oVer The World. during 
The conFerence, For The FirsT TiMe an online broadcasT oF rePorTs Was conducTed, 
Which Was WaTched by alMosT nine Thousand PeoPle. scienTisTs and graduaTes oF 
saMara PolyTech TooK an acTiVe ParT in The eVenT.

science
leon grigoryan, professor, doctor of engineering, held 

a presentation of a resource-saving oil treatment unit. The 
development reduces the material and energy losses during 
oil purification from corrosive impurities, and also eliminates 
the loss of useful components in the production of fuels. Two 
such upgraded facilities operate on deposits in the orenburg 
region. Currently, the project is being implemented in 
otradnoye.

alexey Podyachev, Candidate of Technical sciences, 
associate professor of “drilling of oil and gas Wells” 
department, spoke about the method of improving the 
quality of information for constructing one-, three-, four-
dimensional geomechanical models of the wellbore in order 
to reduce costs in their construction and development:

- With the help of our model, it is possible to obtain more 
accurate information about the deposit and give a forecast 
about its operation. The data obtained are analyzed by 
programs developed at the university. The model was tested 
in the samara region in samaraneftegaz JsC and in western 
siberia at rN-purneftegaz LLC. a number of experiments 
and comparisons have been carried out at one of the most 
complex territories in terms of geology. Today we are 
organizing a specialized center that will conduct a full range 
of similar studies.

polytech graduate irina dolzhikova 
presented the development of the 
“general physics and physics of oil and gas 
production” department. The project offers 
optimization of well operation technologies 
with the help of mathematical modeling 
to remove laydowns and prevent their 
formation. The developed module makes 
it possible to calculate the parameters of 
heating the well with various types of cables 
and the options for their placement.

Leading researcher - the main expert of 
field development in giprovostokneft JsC, 
Candidate of Technical sciences, associate 
professor of polytech galina Kovaleva 
spoke about horizontal wells in terrigenous 
highly-permeability formations saturated 
with high-viscosity oils.

The Candidate of Technical sciences, 
associate professor of the “drilling” 
department Victor gnibidin examined ways 
to improve tools for managing the efficiency 
of well construction. To do this, the scientist 
has developed methods for assessing and 
distributing unavoidable risks.
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PracTice
The head of the department of pJsC gazprom Neft 

rinat ismagilov stated that experts consider the decline in 
world oil prices to be a natural process and do not predict 
their new growth. so, profits in the industry will depend 
only on efficiency. This, in turn, is impossible without 
new technologies and engineering approaches to the 
development of marginal deposits with tight and heavy 
oil. mining companies need mobile modular solutions for 
technical tasks, including complex oil and gas production. 
For efficiency, high speed of designing and implementing 
projects, digital transformation of databases between 
customers, designers, suppliers and within companies are 
also significant.

Chief project engineer of JsC “giprovostokneft” 
Vladimir yatsenko spoke about the new experience of 
using polymer-reinforced flexible pipelines in one of the 
largest modern deposits in the krasnoyarsk Territory. He 
noted the validity of using a material that is more expensive 
than metal to shorten the terms of commissioning:

“you can quickly build a pipeline system with it.” The 
volume of material on one drum allows running to two and a 
half kilometers of the highway. The corrosion resistance of 
the polymer is also advantageous.

alexander nikolaev, head of the laboratory for the 
study of oil emulsions of  giprovostokneft JsC, presented 
options for solving problems in pumping paraffin-containing 
and rheologically complex oil. The risk of its self-suspension 

and freezing can be predicted at the 
design stage, which will prevent additional 
operating costs. The effectiveness of 
the developments was confirmed by the 
experience of their implementation in the 
projects for the company “vietsovpetro” in 
the fields of the Central khoreyver Uplift.

Leading engineer of JsC 
“giprovostokneft” Pavel bryukhanov 
reported on the project of arrangement 
of the kuyumbinskoye field, where the 
specialists of the design institute together 
with the equipment suppliers found new 
ways to improve the quality of the pipe 

covering due to the constant need for their 
heating.

Vitaly smyslov, the head of zarubezhneft 
JsC direction, the Candidate of physical 
and mathematical sciences, told about 
the competitive advantages of russian 
developments in the oil and gas industry for 
entering the iranian projects. He identified 
the exchange of technologies as one of 
the most important areas of cooperation 
between russia and iran in the field of 
oil and gas business. among the topical 
issues were the problems of using electric 
centrifugal pumps in oil production, dumping 
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Vladimir noZhin, general director of 
giprovostokneft Jsc:

- Formation of competent technical tasks is an important 
problem that customers and project organizations 
have to solve within the framework of equal partner 
relations. It is necessary to work out new technologies 
of interaction at all stages of implementation of capital 
construction projects.

and disposal of bottom water, organization of autonomous 
energy supply systems, as well as re-engineering and cluster 
approach to development, that is, combining the deposits 
into groups to obtain a synergistic effect.

FuTure
in the conditions of the fourth industrial revolution, 

special attention is paid to the development of iT-
technologies.

“in the next three to four years,” says ekaterina 
Puzhanova, director of engineering at the russian project 
management Center for the pmsoFT group of Companies, 
“all projects except for real-time changes will need to 
include a description of the deadlines (this is a 5d level 
characteristic), as well as a list of necessary equipment 

(level 6d). in 3d, energy projects are 
already being ordered, in 4d - the company 
gazprom and the state corporation 
rosatom. To effectively manage assets, 
more complex models will be required.

These and other reports of specialists 
from giprovostokneft demonstrated 
the current state of the institute’s 
developments, the relevance of which was 
confirmed by customers and colleagues 
from the design and scientific centers of 
samara, moscow, kazakhstan, Tyumen, and 
vietnam. at present, giprovostokneft JsC is 
working on new projects commissioned by 
gazprom and Novatek. in the long term, the 
experience of samara designers can be in 

demand in iran’s fields. The head company 
giprovostokneft JsC zarubezhneft signed 
a memorandum of understanding with the 
National iranian oil Company (N.i.o.C.).
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FroM sePTeMber 20 To 24, The inTernaTional enVironMenTal congress elPiT-2017 Was 
held aT saMara PolyTech. oVer 1,000 scienTisTs and PracTiTioners FroM russia, iTaly, 
PorTugal, France, The cZech rePublic, greece, laTVia, uKraine and KaZaKhsTan TooK 
ParT in iT. The congress PuT a PreMiuM on The FacT ThaT iT Was held in The year oF 
ecology and ProTecTed areas.

all TogeTher
sCieNTisTs disCUssed eNviroNmeNTaL 
CoNdiTioNs
Text: kseniya morozova, evgenia Novikova

Highly-topical programme of the congress included 
symposiums, international roundtable discussions, an 
exhibition of technologies and equipment in the field of 
ecology and life safety and other thematic events.

The leaders of top companies, well-known russian 
and foreign scientists started off the congress and the first 
plenary assembly. Thus, bernard sonilak, vice-president 
of avtovaz pJsC for industrial services, noted that the 
company is a long-standing partner of the congress, because 
supporting environmental conferences is an important point 
in the work of the renault-Nissan and avtovaz alliance on 
environmental protection.

gennady rosenberg, a famous russian scientist, 
corresponding member of the russian academy of sciences, 
made a landmark report at the first plenary session. He talked 
about ways to improve the volga. a permanent member 
in the eLpiT congresses is a professor at the University of 
Florence, president and technical director of vie en.ro.se. 
ingegneria dr. sergio luzzi, in turn, shared ways to create 
comfortable landscapes and sound scales in urban areas. 

Ksenia TuTuKoVa, Master of science in chemical 
Technology and industrial ecology:

- I am engaged in research of biosorption mixtures for 
effective oil utilization in places of oil spills. They not only 
neutralize the soil, but also activate it, have an organic 
origin, so do not require recycling.

PoinTs oF conTacT   Conferences
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dmitry PeregudoV, postgraduate student of 
“chemical technology and industrial ecology” 
department:

- Due to the further development of the technogenic 
infrastructure in the Samara region, ecological state 
monitoring is becoming increasingly important. The 
purpose of my work is to determine the influence of oil 
contained in the aqueous medium, on the morphology 
of the planktonic crustacean organisms Daphnia magna 
Straus. I’ve chosen the parameters of body length. 
Despite the fact that such plankton parameters are rarely 
used as bioindicative signs, they can detect the presence 
of low concentrations of toxins in the waters without the 
use of complicated and expensive chemical analysis.

He explained the essence of the european approach, 
whose main task is to improve and ensure the comfort of the 
territory as a whole, and not to reduce the negative impact of 
certain environmental factors. Fabien gaultier, an engineer 
of the company “renault”, presented modern methods of 
energy saving in industrial buildings.

v innovative Forum of young scientists yoUNg eLpiT 
closed the Congress. young scientists from nine regions 
of russia and from italy took part in it. among the winners 
are our undergraduate Kseniya Tutukova and postgraduate 
student dmitry Peregudov.

- it is great that the Congress is a real holiday for 
young researchers. perhaps, it will become a start in a big 
scientific life for future scientists, said andrey Vasiliev, 
doctor of Technical sciences, professor, Head of “Chemical 
Technology and industrial ecology” department.
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along The 
silK road
along The 
silK road
sTraTegiC ForUm iN poLyTeCH
Text: evgeny Nektarkin

on ocTober 14, The ix inTernaTional sTraTegic ForuM “groWTh oF ciTies and 
PreserVaTion oF heriTage along The eurasian corridor (silK road)” Was coMPleTed aT 
The FlagshiP uniVersiTy. 60 sTudenTs and suPerVisors FroM 20 uniVersiTies oF russia, 
JaPan, china, KaZaKhsTan and iran TooK ParT in iT. WiThin TWo WeeKs, ParTiciPanTs 
deVeloPed ProJecTs, The iMPleMenTaTion oF Which Will MaKe old saMara a Place ThaT 
is coMForTable For residenTs and aTTracTiVe For TourisTs.
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in general the discussion has taken 
place in two cities – in samara and moscow 
(polytech and Higher school of economics). 
Forum included three stages: the first one was 
the workshop for international teams from 
foreign and russian universities, followed 
by the conference with presentations of 
projects developed on workshops, and the 
final session took place on the 14th october.

Workshop in polytech included lectures, 
discussions, urban explorations, and project 
sessions. during the workshop six teams 
under the guidance of foreign and russian 
supervisors have created conceptual designs 
of valuable fragments of the old samara.

For example, the team of the 
architect, urbanist, chief of the general 
planning department of the City planning 
department of the samara administration 
alexander gnilomedov came up with how 

to accumulate the already established successful practices 
of “soft” regeneration of the historical centers of cities and 
adapt them to our reality and norms.

experts marked three areas of development of the 
historical environment of the city: the core, the periphery and 
the middle zone.

according to the strategy developers, the core needs to 
maintain functionality - for example, to provide preferential 
leasing in order to actively use the yard space and the 
territories adjacent to the facades. and for the development 
of the periphery it is necessary to subsidize and offer credits 
for the building renovation. in the middle zone, all the above 
listed tools can be applied depending on the community’s 
requests.

The Forum was initiated by the architectural institute of 
Japan (aiJ), supported by the government of the samara 
region, authorized representative of the president in 
the volga Federal district, all-russian National Trust and 
Culture, arCHi-depoT Corporation, the Union of architects 
of russia.

sergey MalaKhoV, candidate of architecture, 
head of “innovative design” department:

- The materials of the forum are a huge layer of ideas. 
Today, pedagogy is not much concerned with system 
design of the environment, even less attention is paid to 
culture as part of architecture. In this respect, the forum 
has proved to be very useful to us.



мм

▲ during the forum in the gallery Formogramma an exhibition of Japanese architects' projects "sense of place" 
was held. architectural models of kengo kuma, akira sakamoto, masahiro Harada and kajima Corporation 
were exhibited here, provided by the world's only arCHi-depoT museum, in which architectural models are 
exhibited.

PoinTs oF conTacT   Conferences
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insTiTuTe oF adVanced Training oF PolyTech has Won a coMPeTiTion For Training 
eMPloyees oF aVToVaZ PJsc by order oF The MinisTry oF labor and social ProTecTion 
oF russia.

“The assignment included a large 
amount of work, and only in our university 
there were professionals who can train 
specialists in all the necessary programs for 
professional development,” said the institute 
director Vera Zhivaeva.

Lecturers and professors of the 
“institute of automation and information 
Technologies”, “mechanical engineering, 
metallurgy and Transport”, “engineering 
and economics” and other polytech 
departments taught the company’s 
employees lean and eco-friendly 
manufacturing, modern data processing, 
Cad / Cam software applications, 
competent personnel management, 
projects and finance, analysis structures and 
other competencies. From 1st November to 

20th december, more than 5,000 people 
completed 100 programs.

“We worked all day,” says alexander 
sustin, a leading process engineer, “we 
watched interesting educational films, 
solved logical problems, and performed the 
final tests. everything was organized at the 
highest level. very quickly i managed to find 
a common language with the professor, who 
was of great help in my studies. as a result, 

we were given a certificate of professional development. i 
show it to my relatives and say that i was a polytech student.“

every day at the sites of avTovaz, 9 to 11 groups of 
50 to 150 people each were engaged. The duration of the 
programs ranged from 16 to 40 hours.

- The directions of training programs were determined 
based on the analysis of the needs of the enterprise, 
- explained olga kalmykova, associate professor of 
“economics and management of the organization” 
department. - The staff of our department conducted 
classes on leadership, talked about improving the personnel 
policy, the prevention of professional stress and destructive 
conflicts.

programs of advanced training began and ended with 
intake testing. The teaching work quality was estimated 
by the commission of the ministry of Labor of the russian 
Federation.

- it was nice to hear the positive feedback from the 
avTovaz staff members about our work, - said olga 
Kalmykova. - The overwhelming majority of evaluation 
lists included a recommendation to continue cooperation 
with the polytech. This is also useful for us: in the course 
of classes, professors can identify the specifics of work 
in production and use the acquired knowledge in the 
educational process.

“aVToVaZ” sTudenT 
class
poLyTeCH HeLd TraiNiNg CoUrses For 
empLoyees oF THe aUTomoTive CompaNy
Text: evgeniya Novikova

PoinTs oF conTacT   dialogue
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The cenTer Was esTablished in 2016 as ParT oF The ProJecT inTernaTional cooPeraTion: 
russian-sWiss bridge For The deVeloPMenT oF ParTnershiP relaTions beTWeen 
sWiTZerland and russia. The acTiViTies oF The cenTer are aiMed aT iMPleMenTaTion oF 
The PrograMs oF The second inTernaTional russian-sWiss ForuM innoVaTion day held 
in saMara sTaTe Technical uniVersiTy in June 2016.

bridge beTWeen 
sWiTZerland and 
russia
samara sTaTe TeCHNiCaL UNiversiTy 
esTaBLisHed LiNks WiTH CoUNTries By 
opeNiNg THe aLpiNe-zHigULi CeNTer For 
iNTerNaTioNaL CooperaTioN

ScientiStS, StudentS and 
partnerS of the univerSity 
participate in the projectS of 
alpine-Zhiguli center
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multifunctional SiteS of the Сenter could 
be officeS for buSineSS meetingS
and preSentationS

PlaTForM For business 
coMMunicaTion 
deVeloPMenT

polytech is a suitable platform for business community 
interaction of russia, samara and the swiss canton of 
Neuchâtel.

- We establish business contacts, help improve  the 
exchange of information on investments and implementation 
of educational, scientific, trade and economic programs, 
- says sergey ganin, a project partner. – The potential of 
samara polytech, a flagship university, is aimed at developing 
all sectors of the regional economy. The university has been 
successfully cooperating with leading enterprises in the field 
of scientific development and personnel training, as well as 
in various innovative projects.

dmitry bykov, rector of ssTU 
opened the presentation of new 
projects at the alpine-zhiguli Center

business PrograM: TourisM, 
courses For WineMaKers, 
cheese MaKers and 
chocolaTiers

in 2018, several new projects have been introduced at 
the alpine-zhiguli Center. Courses for winemakers, cheese 
makers, chocolatiers and a school of healthy nutrition are 
among them. They are intended both for professionals 
and a wide audience. The courses are based on latest 
internationally recognized results of the Faculty of Food 
production of ssTU. Winegrowers, farmers, food industry 
experts from samara region and switzerland have been 
invited to attend the courses.

participants were interested in the program of maSter 
courSeS, excurSionS and buSineSS ServiceS

“TasTy” TourisT rouTes 
For children and adulTs 
WiTh MasTer classes 
and TasTings haVe been 
deVeloPed in saMara 
PolyTech.

The alpine-zhiguli Center offers fascinating and 
informative thematic business programs with the participation 
of potential business partners to the guests of the region. 
another promising direction that is being implemented in 
the center today is the development of routes for business, 
family, pilgrimage and event-driven tourism, as well as the 
activities of the language school. our center is open for 
presentations of tourist routes of different countries and 
regions.
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viSitorS highly valued the quality of 
wineS, cheeSeS, chocolate and ice cream 
made on the basis of original recipes of the Faculty of 
Food production

Sommelier anna malafeeva is at 
a polytech’s wine tasting 

vladimir bakharev, dean of the 
Faculty of Food production spoke about 
the author’s courses on brewing and 
winemaking
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The idea to create the alpine-zhiguli 
Center belongs to galina bykova, 
the director of the Center

galina byKoVa, director of the alpine-Zhiguli 
center for international cooperation:

- We are aimed at the result, so we have been working 
with competent, honest and reliable partners. Priorities 
for us are search for cost-effective solutions, efficient 
preparation of effective commercial agreements and 
implementation of profitable projects. We are sure that 
such an approach will provide the highest standards 
of quality and market access. It would also remove all 
cultural and language barriers.

our KnoW-hoWs:

• advising on business and management matters;

• seeking new partners (distributors, suppliers, investors, 
specialists, etc.), starting joint ventures, provision of legal assistance;

• organizing assistance in international cooperation of universities 
with foreign specialists and entrepreneurs for scientific and technical 
work such as transfer of technologies and innovations;

• organizing/holding international forums, public lectures, master 
classes, exhibitions, conferences, seminars, etc.;

• organizing programs, training courses, internships, cultural and 
educational programs, exchange of delegations at various levels;

• seeking and developing investment projects, undertaking the 
designing for the import / export of goods, services, works and 
innovations, production, etc.

• promoting of new competitive products and innovations on the 
market.

we know how to pleaSe,
SurpriSe and impreSS our gueStS! See you in Samara!

12, Novo-sadovaya str., samara, russia 
www.abc.samgtu.ru

abc_samara@samgtu.ru
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More Than 400 years haVe Passed since galileo galilei FroM The uniVersiTy oF Padua 
Found ouT sPoTs on The sun and MounTains on The Moon’s surFace WiTh The helP oF 
The TelescoPe (his oWn inVenTion). buT The WorKing PrinciPle oF This oPTical deVice 
has noT changed. iTs basic PurPose is noT To increase The obJecT oF obserVaTion, as 
MosT PeoPle belieVe buT only To collecT lighT.
collecTing lighT FroM oTher galaxies Will becoMe easier ThanKs To The inVenTion oF 
The scienTisTs FroM PolyTech.

it possible to see more distant objects. it is the total amount 
of light collected that determines the level of visible details, 
whether it is a remote martian landscape or the contents of 
the white-tailed eagle’s nest in the zhiguli mountains.

in reflecting telescopes a concave mirror is used as 
an objective lens. Thus, it is possible to avoid chromatic 
aberrations (reducing the image definition, colored contours, 
spots or stripes). However, the application of large mirrors has 
shown that the reflectors are also not without weaknesses. 
so, astronomers have noticed that large mirrors still increase 
the number of distortions. When using telescopes in orbit, 

bigger doesn’T Mean 
beTTer

in a classical galilei’s refracting 
telescope two types of lenses are used. a 
convex spherical lens (an objective) collects 
light from stars but decomposes it into color 
components and makes the picture fuzzy. 
But the following concave lens (an eyepiece) 
gives accuracy and clarity to the observed 
image. The larger the size of the first lens is, 
the more light will be collected that makes 

ForM daMPens WaVes

Text: svetlana eremeNko

poLyTeCH’s sCieNTisTs Have FoUNd a NeW 
Way To CoNTroL a mirror sUrFaCe iN 
TeLesCopes
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there are deviations caused by the lack of gravity and due 
to the temperature difference. in an airless space, some 
unexpected defects were detected in the optical instruments 
designed on the earth. engineers had to ensure image 
quality by changing the very design of the telescope and 
inventing new thermoregulation systems. Basic parameters 
of a good space telescope including a large field of view, 
high angular resolution, a wide spectral range that directly 
depend on the optical characteristics of the main mirror are 
to be taken into account as well.

eventually, specialists began to apply active mirrors in 
large telescopes. such types of mirrors can be driven and 
deformed by a variety of mechanisms mainly piezoelectric 
devices. These mirrors that come into motion and change 
the form of the reflecting surface can compensate at a certain 
moment the aberrations of the telescope caused both by its 
design features and, for example, by the turbulence of the 
atmosphere. The development of active optical systems was 
a breakthrough in telescoping.

MoVeMenT WiThouT 
disTorTion

- The technology of active optics is effective for optical 
instruments with various schemes where an active mirror 
at the right moment provides correcting the image. The 
disadvantage of many currently used active mirrors is the 
limited accuracy of compensation for wave front aberrations, 
says yakov Klebanov, head of the department of mechanics 
at the Faculty of mechanical engineering, metallurgy and 
Transport. Under his guidance the scientists created the 
original form of the cosmic mirror. They have developed a 
device that loads it at given points at a given time and have 
calculated how to assess the possibility of using a mirror.

scientists proved the possibility to regulate the accuracy 
of controlling the shape of a mirror surface with the help 
of a new modal decomposition method. advantages 
of the method are related to the fact that the active 

mirror control relies on a physically 
correct description of 

the process of its deformation. due to the 
introduction of active elements that will 
correct the wave aberrations, the image 
quality will be guaranteed. Now, based on 
the research of our scientists, it is possible 
to design a mirror. it will have a smaller mass 
and size, which is especially important for 
space-based systems.

To date, the sample collected at 
the Center for computer simulation 
and integrated analysis of tools for 
thermomechanical stability and image 
quality for advanced electrooptic telescopic 
spacecraft systems has already been 
tested. our scientists have also 
applied for a patent in rospatent 
for a new method for compensating 
aberrations using a 
deformable 
mirror.

Mirrors For sPace TelescoPes are Made 
FroM asTrosiTall. This is a sPecial high-
sTrengTh, TherMally sTable glass-
crysTalline MaTerial obTained as a resulT 
oF direcTional crysTalliZaTion oF The 
glass.
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according to the head of the 
hydraulics subdivision of the project, 
the teaching assistant nataliya 
ivanova, operational and safe repair 
of pipelines is a priority for the 
industry companies.

“The technology has an american 
analog,” Nataliya explains. “But in our 

development, the holes for introducing 
the overlapping device are much smaller 
in diameter, which reduces the negative 
impact on the strength of the pipeline. The 
developed technology will significantly 
reduce the time of production and increase 

the level of environmental safety.
in addition, the technology 

of colleagues across the sea is 
designed for a small diameter of 
the pipe - up to 500 millimeters. 
polytech research and development 

engineers offer a solution to the 
problem for pipes with a diameter of up 

to 1000 - 1200 mm.
The main point of the development is 

as follows. a pipe branch is welded to the 
pipeline, a gate valve is assembled and a 
tap-in machine is installed. after cutting the 

hole into the pipe, a device with moving 
parts is installed, using a hydraulic system 
as a drive component. it blocks the flow of oil 
or oil products in the damaged area, while 
the transportation of liquid through the 
pipeline does not stop due to the 
connected bypass line. Unlike the 
traditional method of repair, in this 
case only the defective part of the 
pipe is released from the oil, which 
saves considerable time and cost of 
work.

Vladimir Tian, the head of “pipeline 
Transport” department, conducts the work 
of the project. apart from Nataliya ivanova, 
the team of technology developers 
includes professor nikolay dedov - he is 
the head of the strength subdivision, as 
well as the analyst irina Fedotova.

Now the project team is preparing a 
patent for the invention.

- in the skolkovo competition 
we participated in hopes that we 
will receive funds for carrying out 
certain engineering design that is 
necessary for our further research, 
- explained Nataliya ivanova.

aT The end oF 2016 PolyTech 
ProJecT Joined The ranKs oF 
FinalisTs oF The inTernaTional 
innoVaTion coMPeTiTion For The 
deVeloPMenT and iMPleMenTaTion 
oF neW Technologies For The 
oil and gas indusTry sKolKoVo 
PeTroleuM challenge. exPerTs 
highly aPPreciaTed The PiTless 
Technology For Main PiPeline 
rePairing WiTh The use oF an 
innoVaTiVe oVerlaP deVice 
creaTed by The sTaFF oF “PiPeline 
TransPorT” deParTMenT.

blocK a PiPeline
poLyTeCH kNoWs HoW To save Time aNd 
moNey For CUTTiNg CorNers oN pipeLiNe 
repair
Text: evgeniya Novikova

Made in PolyTech   popular mechanics



MeeTing The agenT

Text: svetlana eremeNko

samara programmers TaUgHT CompUTer 
programs To NegoTiaTe WiTH eaCH oTHer

one oF The challenges Facing The exPerTs in The PreParaTions For FlighTs is cargo 
TraFFic conTrol aT The inTernaTional sPace sTaTion (iss). siMPle adMinisTraTiVe 
MeThods are noT aPProPriaTe To solVe iT. saMara sPecialisTs suggesTed coordinaTing 
The goods deliVery To The sTaTion using MulTi-agenT Technologies - a neW aPProach 
To resource conTrol in real TiMe.

40
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abouT insecTs
annually, about eight tons of various cargoes are 

delivered from earth to the iss. To control these cargo traffic 
roskosmos specialists have resorted to artificial intelligence. 
and now even the inhabitants of Norton’s spaceship “Queen 
of the sun” would envy the crew at the station as there are no 
problems with the order of goods delivery into orbit, timely 
waste control and sending the results of space experiments 
to earth.

Peter skobelev, doctor of Technical sciences, head 
of the department of electronic systems and information 
security told us about multi-agent technology, artificial 
intelligence applications and how samara specialists 
compete with the world’s largest software producers. 

-at first, scientists attempted to solve the task of timely 
cargo delivery using classical approaches, methods, software 
tools, - said skobelev. - But it failed because any given cargo 
and any given transport ship have their own characteristics 
and they need to be taken into account. moreover, we are 
talking about essential cargoes necessary for life support of 
the iss russian segment (iss rs) including fuel, air, water, 
food, scientific equipment for space experiments.

special software agents (avatars) were developed for 
each cargo. it’s a kind of “brain” for the cargo that monitors 
the terms and other delivery parameters. agents interact 
with each other and “agree”, “solve” together problematic 
issues and “eliminate” conflicts. it is very similar to natural 
phenomena such as a swarm of bees or an ant colony 
where each individual is very small and does not have an 
outstanding intelligence. But when small colonists work in 
a coordinated and organized manner without any oversight 
from above, it is a powerful organism with a high iQ. so, 
scientists borrowed an idea of   self-organizing control 
systems from social insects.

bargaining is aPProPriaTe
multi-agent technologies are a real revolution in 

programming. it was a significant step from traditional 
centralized hierarchical programs to a community of small 
stand-alone software objects that can perceive information, 
make decisions and interact with each other. The majority 
of tasks on computers used to be solved by the standard 
method of enumeration of options, now the solution can 
be achieved by eliminating conflicts between software 
agents. in fact, it’s the way people solve complicated tasks. 
all agents are also goal-driven and have goal-directed 

- as the whole world started to create 
small satellites with a weight of 1 kg or less, 
there was a need to control this swarm of 
miniature spacecrafts on orbit. Let’s say 
i’m going to study some area, so i send 
a request from my cell phone. The first 
receiving satellite quickly decides whether 
it is able to fulfill my request, say, examine 
a fire place more carefully or find a pipeline 
rupture.

if it can’t fulfill a request or can cope 
with only part of the task, it refers to other 
“members of the swarm.” so it looks like 
a wave running through the system. in the 
end, they get the overall result and deliver 
the data to earth. if you “destroy” satellites 
one by one, the system will still try to survive, 
regroup and fulfill the task. That’s the 
communities of programs that are based on 
the principle of self-organization. i’d venture 
to say about the evolution of programs - they 
will soon evolve themselves in the course of 
work. in the future such systems will work 
on the basis of knowledge bases which 
are the most important component part of 
intellectual decision support systems.

i think this is important for understanding 
the development process of artificial 
intelligence (ai). scientists used to think that 
ai   would be assembled as a machine on a 
conveyor (a block of induction, deduction, 
a huge memory of a supercomputer, 
hardware), and in some way, like a miracle, 
the artificial intelligence would appear. in 
our view, ai will result as a self-organizing 
system from the interaction of very small 
agents (operating in the “smart” internet) and 
people forming an “intellectual resonator” 
by strengthening each other’s decisions and 
working together for the results they can’t 
achieve individually. some scientists have 
been already talking about “emerging team 
intelligence”. This direction of a new class of 
intelligent systems is still in its early stages. 
There is a big future in that.
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behavior. They cannot be “called” just as 
we “call” a regular program, but only “ask” 
for something to do because they could 
have already taken “obligations” to other 
agents. and whether it agrees or refuses to 
fulfill the request depends on the degree of 
its progress towards the main goal by taking 
existing “arrangements” into account. 

it’s clear that the agent should be able to 
respond to events, solve various goals and 
communicate with its team to achieve the 
result. also, agents should be able to give 
way to each other to achieve a common goal. 
so, it is not a simple algorithm but 
a certain set of scenarios 
of behavior and 
interaction.

- in order to 
provide a clear 
understanding 
let’s try to solve 
the classical 
chess puzzle 
about eight queens 
in two ways: standard and multi-
agent, - suggested skobelev. – 
We should arrange eight queens 
in a chess field so that none of 
them beat the other. The classical 
approach has about 5 billion 
combinations which is very long! 
But with the multi-agent approach 
this problem has only 36 solutions. each 
queen possesses a software agent and 
has the option to make requests to other 
chess pieces and control the situation and 
stay alive. The queens usually solve the 
problem in five moves per second. By the 
way, mankind had been trying to solve this 
puzzle for almost a century and a half.

Planning in sPace
When solving the task of flight program 

designing and cargo traffic planning of iss 
rs, samara programmers had to take into 
account a lot of rules and limitations. They 
include some special aspects of dockings to 
the stations of various types of spacecrafts, 
nature of fuel consumption and other critical 
needed resources, solar activity, ballistics, the 
minimum time interval between docking and 
undocking operations, constant presence of, 

at least, one manned transport ship soyuz 
(docked to the iss), priorities for cargo 

placement, load capacity of transport 
ships, weight, cargo volume, etc. it is 
quite logical that changing only one 
of the parameters affects the others.

The main feature of the system 
created in samara is that it provides 

planning cargo traffic of iss rs in real time 

as soon as new needs are identified including emergency 
situations. it was the case in 2015, when the progress m-27m 
truck was lost, and ground services had to reconsider all 
the iss supply plans, without exception. The multi-agent 
planner successfully met this target including management of 
redistribution of all necessary cargoes for the onward flights 
of transport ships. so, the astronauts were not on short rations 
or without work (there were materials for space experiments 
on the truck).

New cargoes with “low” priorities were postponed until 
later flights. and 2000 kg of waste accumulated at the station 
for exportation by progress were spread in iss for further 
utilization with the help of skillful agents.

roskosmos has been using the samara multi-agent system 
for almost five years. The entire world understands 

that these technologies have a huge potential. 
There are at least 100 university projects in this 
field and these scientific developments are 
successfully commercialized.

can do eVeryThing 
our scientists won a tender in airbus group for the 

development of an experimental scheduler for shift tasks in 
airbus a-350 production. The created multi-agent resource 
control system provides planning, optimizing and controlling 
integrated and multiply connected manufacturing processes 
at the ramp-up stage which is the initial stage of creating new 
technical products that have not put into mass production yet. 
The new medium-haul aircraft a-350 of the airbus group, the 
hit of the world aviation market, is the very type of product. 
it is equipped with a new engine and consists of 70 %
composite materials. The release of a radically new liner 
model is a serious challenge even for such a giant as airbus. 
The main task of the intelligent system proposed by samara 
engineers is to track unforeseen events and to restructure the 
production plan so that the management and staff are always 
to be aware of what to do.

The assembly line for a-350 fuselage in Hamburg was the 
first experimental site for testing the multi-agent intelligent 
system. The system was tested, and now the company has 
started its industrial version for pJsC irkut producing a new 
mC-21 aircraft.

To date, a Family of multi-agent systems has been created. 
The sphere of their applicability is unlimited, for instance, 
operational distribution of tasks between the mobile teams of 
samara gas and vodokanal or control of satellites. right now, 
samara programmers are developing a multi-agent system 
for a group of satellites that can collectively solve a complex 
problem which can’t be done individually.
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MulTi-agenT sysTeM “FlighT and 

The TiMe oF FlighT reserVe 
PrograM creaTion For  
abnorMal siTuaTions TaKing 
inTo accounT The resources 
could saVe aPProxiMaTely

abiliTy oF auToMaTic cargo 
TraFFic re-Planning in case 
oF abnorMal siTuaTions 
relaTed To The loss oF a 
TransPorT cargo Vehicle 
could saVe aPProxiMaTely

                                  hours.

4

FlighT PrograM daTa (Fuel, WaTer and Food balance) 
analyZed by The sysTeM creaTes

15 % TiMe saVings For each Module.

32

The ToTal TiMe saVings resulTing FroM The sysTeM iMPleMenTaTion is 

aPProxiMaTely  2    94hours Per year,

or 262 WorKing days. 

cargo  TraFFic PrograM”:

hours.
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iT is Well KnoWn ThaT any scienTiFic deVeloPMenT TaKes TiMe To be iMPleMenTed. This 
Process is esPecially diFFiculT in russia Where inVenTors haVe To WaiT For decades 
To MaTerialiZe Their oWn ideas.

The righT shiFT
poLyTeCH’s sCieNTisTs Have paTeNTed a 
NeW Way To CoNTroL THe doors oF THe 
NavigaTioN LoCks
Text: svetlana eremeNko

and closing the lock gates. This 
problem had been occupying the 
minds of hydrotechnical engineers 
at all times.  Now it has become 
particularly relevant as all large and 
medium-sized rivers in russia were 
blocked by powerful artificial dams 
which were built mainly in the 
50-60 years of the last century. 
any small failure of this already 
obsolete, worn-out equipment can 
cause a disaster.

in this regard, polytech’s engineers of the Faculty of 
automation and information Technologies are fortunate as 
they could see the results of their work three years after the 
research started. evgeny Melnikov, associate professor 
of the department of information and measurement 
Technology, and andrey bochkarev, master’s degree 
student, created an innovative gate control system for the 
navigation lock.

FolloWing leonardo’s 
FooTsTePs

it is not known  precisely when locks on waterways 
appeared in europe. according to recent data, the locks 
appeared in 1373 in the Netherlands in the province of 
Utrecht. and the first hydraulic engineer who began to 
use floodgates widely was Bertol da Novate, an italian 
engineer of the Хv century. He developed almost all basic 
elements of a modern waterway which were later improved 
by his brilliant follower Leonardo da vinci. in particular, it 
was Leonardo who focused on one of the main technical 
devices of such a system - the mechanism of opening 
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ANDREy BOChkAREV PRESENTED ThE POLyTECh’S 
INVENTION AT ThE yOUTh FORUM ” IVOLGA AND 
RECEIVED A GRANT TO CONTINUE ThE RESEARCh. 
By ThE wAy, ThE wATER LEVEL IN ThE ZhIGULI 
RESERVOIR IS NOw CONTROLLED By A DEVICE 
MADE By ThE STAFF OF ThE DEPARTMENT OF 
INFORMATION AND MEASURING TEChNOLOGy AS 
wELL.

-The navigation lock is a complicated construction 
equipped with a minimum of two pairs of gates, - says 
evgeny melnikov. - The gates can vary in design. on the 
volga, lifting-overpour and swinging gates are mainly used. 
swinging gates move with variable speed by a complex 
algorithm. if the doors open unevenly, it can result in door 
jam and structural damage. such incidents are known in the 
world practice. over time, worn-out equipment will need 
more tightened inspection.

securiTy is aboVe all
polytech’s project was aimed at developing an innovative 

method of controlling the process of miter gate shutting.

- earlier the operators with the help of sensors monitored 
the turning angle of the door of the gate, - explains andrey 
Bochkarev. - They did not take into account the fact that in 
case of wear of the galsbant (holding device for gates) the 
door of the gate started to swing. We proposed a method 
that not only determine the speed but also monitors the 
position of the gate in the same plane. To monitor equipment 
there are only three sensors: the first one is to monitor the 
turning angle and other two sensors are for measuring 
linear movements. But even if one of the sensors for some 
reason fails, the system will continue to work. Hence, severe 
accident will be avoided.

Thus, without complicating the design of the gate we 
have increased the reliability of the synchronization system 
and have simplified its maintenance. our invention makes it 
possible to shut the doors of the gate more accurately and 
to reduce the risk of impact opening when mechanisms are 
destroyed most often.

in addition, this method provides the ability not only to 
control the movement of the gate but also to simulate the 
entire process on the computer, that is, to see the angular 
displacement of the door before an accident. The reliability 
of the modernized experimental gate control system of 
the navigation lock developed by polytech’s scientists 
was tested at Balakovo Hydroelectric plant. in the summer 
of 2017, the authors received the patent for the invention. 

The new way to control the gate shutting 
will be introduced at the navigation lock in 
Nizhny Novgorod. design and construction 
company Techtransstroy focusing on 
hydraulic facilities construction is currently 
working on the implementation of this 
project.
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inside The sWeeTs
“TeCHNoLogy aNd orgaNizaTioN oF pUBLiC 
CaTeriNg” deparTmeNT sUrprises Us WiTH a 
NeW iNNovaTioN
Text: Nelya LeoNova

This TiMe ssTu is in Mood For soMeThing sWeeT. creaTiVely diFFerenT sWeeT Fillings 
haVe been Made aT “Food ProducTion” deParTMenT. in a shorT TiMe The uniVersiTy Will 
TaKe ouT a PaTenT on The ProducTion Technology oF These Fillings.
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Praline (Fr. Praline) IS A DESSErT INgrEDIENT 
MADE FrOM grOuND AlMONDS Or OTHEr NuTS 
FrIED IN SugAr. PrAlINE IS uSED FOr MAkINg 
FIllINgS, CrEAMS AND FOr DECOrATINg CAkES 
AND MuFFINS.

nuT Praline and 
ganache

Head of the department, phd of 
Chemistry, professor nadezhda Makarova 
is holding a small box with 10 sweets. The 
main thing about them is the filling, different 

for every sweet. it has taken many 
months to develop their production 
technology. experiments resulted 
in the invention of new exclusive 
favors that are absolutely innovative 
at the market of confectionary 

products.
We have a new praline filling, that 

has been made only by our University, 
- makarova  said. – We want to patent it. 
sweets from the shop are the trend of 80s, 
but polytech moves on. Now we are ready to 
offer the hand-made production technology 
of sweets with unique taste qualities. 

Though they have first success, 
experiments continue. one of the latest, 
most successful experiments led to the filling 
based on ganache. This is the development 
of the candidate of technical sciences irina 
Kustova.

sooner or laTer
To make “handmade” sweets in a hurry 

will not work. one batch takes up to four 
working days. But it is possible to produce 
sweets of another kind simultaneously. 

in each batch, the ingredients are 
carefully selected and then mixed in a 
special way, forming a praline mass. This 
operation requires the exact observance 
of the timeframe for complete mixing of the 
components. Nut weight is assimilated in a 
fruit filling, which is added to praline. Their 
composition must come to an equilibrium 
state.

an important stage of production 
is chocolate tempering. This is a fairly 
long process, during which you have to 
periodically change the temperature, and 
then raise it, and then lower it.

Cooked sweets should also “ripen”.
it turns out that sweet dessert is the 

result of a long, laborious creative work. 
many trial materials are rejected. Therefore, 
handmade candies are expensive.

By the way, the employees of the 
department have already received 
certificates of conformity on them in the 
samara Center for standardization and 
Certification.

honesT chocolaTier
Today, not only polytechnic scientists are engaged in 

the manual manufacture of sweets. However, according to 
Nadezhda makarova, many sellers of “man-made” chocolate 
products sin of using ready-made chocolate. it is usually not 
of a very high quality, contains not cocoa butter, but a large 
amount of vegetable fats and thickeners. producers prefer 
cheaper fruit and berry fillings: jam and confitures to walnut 
praline, which is extremely rare to eat in such sweets. This 
product cannot be ranged to the premium class.

in polytech for the production of chocolate, in which 
neither sugar nor sweeteners are principally added, only 
natural cocoa powder and cocoa butter are used. Therefore, 
the main product - chocolate - remains bitter. But the 
filling in it is sweet, thanks to the high-maltose syrup. it is 
useful because people with diabetes, as well as those who 
scrupulously count calories, can eat such sweets and do not 
worry about increasing blood sugar levels.

in the view of organoleptics a sense of unobtrusive bitter 
taste creates the right perception,- the expert explains. 



ganache (French ganache) IS A FlAvOurED 
CrEAM OF CHOCOlATE, CrEAM, uSED AS A FIllINg 
FOr SWEETS AND CAkES AND FOr DECOrATINg 
DESSErTS.

- one or two sweets a day are enough to get not only 
taste pleasure, but also the necessary number of vitamins 
contained in the components obtained from berry juices, as 
well as the charge of protein microelements and fatty acids 
from natural nuts.

laboraTory For neW ideas
For the comfortable working environment on experimental 

samples a modern and multifunctional laboratory is equipped 
in polytech. it is possible due to the program of the flagship 
university development. everything is made cleverly here: 
hoods, cookers, and workplaces for cutting food. There is a 
special fridge for sweets and chocolate because they absorb 
all kinds of flavors and smells.  New equipment contributes 
not only to optimizing the learning process, but also to new 
scientific ideas and developments.

Now we have a working kitchen area 
for organizing research in the field of food 
production, computer places with access 
to the internet. Thus students and post-
graduate students have the opportunity to 
carry out theoretical and practical scientific 
research and development. But it is important 
to bear in mind that this field requires not only 
keen interest but also hard work.

it is necessary to conduct many 
experiments in order to succeed. soon a 
year, as we are engaged in the production 
of fillings for sweets and the development 
of appropriate technologies. We are far 
advanced, but i’m sure there are still a lot of 
discoveries ahead.
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reducing To dusT
poLyTeCH sCieNTisTs deveLoped a 
sUBLimaTed yogUrT
Text: Nelya LeoNova
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uncontrolled reproduction of which in 
the milky environment a sour taste 
and smell occur. if you remove all 
moisture from there, the conditions 
for the growth of bacteria also 
disappear, their quantity remains the 
same, and the product is protected 
from souring. Thus, the problem of 
summer storage of milk, kefir, yogurt 
is solved. at this time of the year they 
are produced in maximum volumes, but 
because of the high temperature and the 
duration of transportation, a significant part 
of the product may be spoiled.

Minus WaTer
The production of a dried yogurt is based on the process 

of sublimation. it is a dehydration of the product, which is 
made by vacuum at low temperatures. Liquid yogurt is 
first frozen to minus 50 degrees, gradually bringing the 
temperature to minus 70 - 72 degrees Celsius. along the 
way, pressure begins to drop to zero atmospheres. in this 
state, the ice in yogurt evaporates, bypassing the liquid 
phase, and the output is a dehydrated, dried mix. To get 20 
grams of powdered freeze-dried product, you need to take 
100 grams of liquid yogurt.

generally, in the process of sublimation, a solid body 
turns directly into a gas. But it happens more slowly than 
evaporation of liquids. Frozen yogurt is dried for 24 hours, 
as it is homogeneous in consistency. sublimation of other 
products, such as fruits or vegetables, lasts at least three 
days.

starting the experiment, the scientists were going to 
check the date of expiry of the drink after sublimation. yogurt 
without supplements and fillers was taken from the counter 
for analyzing its  microflora. Then they froze the yoghurt, 
dried it and watched what would happen next.

“after sublimation, we stored the powder for a month at 
room temperature,” said alyona dancheva, who is studying 
at the first year of a master’s program in biotechnology. - We 
needed to find out how the microflora behaves in provocative 
conditions. The results showed that all microorganisms 
during the test period were preserved in the same volume 
as originally in the liquid product. We are going to continue 
tests and get to know how they behave in three, six, nine 
months and a year.

Plus useFul ProPerTies
When researching prototypes of freeze-dried yogurt, 

polytech cooperates with the clinics of the medical university. 
The volume required for study - 1 milliliter of product - is dried 
directly in test tubes in order to observe the conditions of 
sterility. Then specialists determine the amount of dry matter, 
acidity and other parameters.

in the course of the experiments, one more advantage 
of the dehydrated milk product over the usual one was 
confirmed. above-zero temperature, humidity and a 
sufficient number of nutrients create a favorable environment 
for the development of pathogenic microorganisms, with 

The idea oF creaTing a yogurT ThaT Would be sTored For a long TiMe, WiThouT losing 
iTs useFul ProPerTies, occured To The head oF The PolyTech scienTisTs in augusT 2017. 
under The suPerVision oF nadeZhda MaKaroVa, head oF The deParTMenT “Technology 
and organiZaTion oF Public caTering”, The uMbodied idea Turned inTo a Tangible 
ProJecT, and in The laTe auTuMn a ProducT creaTed according To The original 
Technology aPPeared in The laboraTory oF The deParTMenT oF Food ProducTion.
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THE vOluME rEquIrED FOr THE STuDy - 1 MIllIlITEr OF PrODuCT – iS 
dried directly in teSt tubeS. SO THE CONDITIONS OF STErIlITy ArE 
OBSErvED.

Using the technology of sublimation, you can safely 
produce yogurts in summer and in the powder state you can 
realize them within a year without losing the original quality.

- This technology can be used for burgers, baked yogurt, 
sour, ayran and even for mother’s milk, - explains Nadezhda 
makarova. - The principle of work is the same. The most 
important thing is that the quality and quantity of useful 
properties is preserved.

sublimation does not really affect the taste of the 
product, although the expiration date naturally increases. 
storage and preparation of freeze-dried yogurt does not 
cause trouble for consumers: it is quite simple to add water 
to the powder and stir to the desired consistency. such a 
product can be included in the diet of people who spend 
a lot of time away from civilization: drillers on offshore oil 
platforms, polar explorers, military and even cosmonauts.

Made in PolyTech   practical innovations
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Wet laundry at a 
temperature below 
zero dries as a result 
of sublimation

sublimated coffee better 
preserves the substances of 

the coffee extract than the 
powdered coffee

Naphthalene sublimates 
at room temperature 
and normal pressure

Frost on branches 
is an example of 
desublimation, 
the transition of a 
substance from a gas 
state to a solid state, 
bypassing the liquid 
phase

Sublimation - EvAPOrATION OF SOlIDS
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archiTecTs anTon raKoV and Julia raTieVa calculaTed an innoVaTiVe scheMe For 
conVerTing roTary MoTion inTo sTePs. The MechanisM, Made on iTs basis, is a Free 
PlaTForM, locaTed on WalKing FeeT. The sTrucTure Was called Ks-13, or lariFuga.

ForWard, March!
poLyTeCH sCieNTisTs iNveNTed a meCHaNism 
THaT CaN move From pLaCe To pLaCe oN iTs 
oWN FeeT
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inventors got inspiration from the animal world. at the 
heart of Larifuga is natural design: the mechanism was 
created on the basis of the structure of mammals, reptiles 
and insects limbs. in some modifications, the object is 
set into motion only with the help of muscular strength of 
a man, in others - electric motors are installed. Now such 
mechanisms are made of plywood, in the future, the use of 
metal and concrete is planned.

- The project has grown out of a social problem, - 
explains the candidate of architecture, the senior lecturer 
of “innovative design” department anton rakov. - Coming 
out of the university and starting their own business, young 
professionals face the need to rent a room. it is expensive, but 
there is no guarantee of a regular income. Hence the need for a 
special, charge-free object that does not create inconvenience 
to others, and if necessary, could move freely from place to 
place. mobile facilities on wheels, the scientist believes, are not 
always suitable for such use, in addition, they need an engine 
and have difficulties with mobility and roadability. in this sense, 
walking designs look more promising.

polytech developers and their invention 
came into the international spotlight 
after the XiX World Festival of youth 
and students, which was held 
from october 14 to 22 in sochi. 
mechs of the original design, 
controlled remotely with the 
help of a special glove (that 
is also an invention of artem 
Brazhnikov, the student of 
the flagship university) were 
presented at the exhibition, section 
of robotic technology. after the Forum 
the world continued being interested in the 
samara larifugas and its history of invention. 
russia Today (rT), Tass news agency 
have made reports about it. and the British 
newspaper daily Mail compared this model 
of walking architecture with the hut of Baba-
yaga.

The bot, called larifuga, can move in different directions, 
run, dance and engage in a 'judo fight' with another 
bot. 'larifuga' means vagabond, or wanderer, in latin - 
alluding to the tech's movement capabilities. Eventually 
though, the researchers claim it could be adapted to 
investigate the surface of the moon. 

The engineers behind the bot are already developing an 
interdisciplinary project for exploring the moon.

According to the engineers, the bot's design was 
inspired by the dream of owning a mobile home, a 
concept from the russian fairy tale Baba yaga.

walking is one of the most common ways in the 
animal world to move from one place to another. 
Legs (paws, tentacles, etc.), created by nature, allow 

their owners to make movements that are inaccessible 
to the wheeled gear invented by man: step over the 
curbs, climb stairs, jump. The first world mechanical 
walker - “footstanding machine” - was created by 

the russian mathematician, professor of st. petersburg 
University, paphnuti Chebyshev. Back in 1874, this 

mechanism was a sensation at the World exhibition in 
paris.
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TWo Million draWn 
WiTh a “Pencil”
samara’s sTarTUp is iN Big BUsiNess
Text: svetlana eremeNko

experts on business innovation in one 
voice claim that russia has great scientific 
and engineering potential. it often happens 
that interesting projects never enter the 
market because investors cannot agree 
on financing with their authors. albert 
galliamov’s project is a lucky exception 
to the rules. it went very well for him, and 
the director of the reversing engineering 
and prototyping Center of samara polytech 
managed to agree on cooperation with big 
business in just a couple of months.

haVe Joined The 
FloW

The project “galvanic pencil for local 
functional coatings” was presented in the 
direction of miNiNg & meTaLs in one of 
the six tracks of generation s, the largest 
platform for promoting business ideas in 
russia, a kind of a project flow generator.

- We have met a lot of experts, mentors, 
investors. The work was almost non-stop, 

from early morning till late evening, - said albert. - We have 
found an industrial partner, krasnoyarsk Non-Ferrous metals 
plant, that is, a potential customer that is interested in the 
project. it is the largest company in russia dealing with non-
ferrous metals refining. We were not sure the joint work would 
continue. But when we were invited to present the project 
and demonstrate the product under factory conditions, we 
realized that they agreed to continue our cooperation, and, 
most importantly, to invest for a long period of time.

The accelerator format is really a perfect tool that helps 
the authors to assess their capacity, work on the project 
quality, find the customer and try to position themselves in 
a new niche. For investors it helps get access to the project 
database, expand the list of potential suppliers and reduce 
their risks. start-ups that have passed the accelerated 
program are completely ready to attract investments, so 
they provide powerful messages for further development. 
samara scientists are indeed fortunate as krasnoyarsk 
Non-Ferrous metals plant is a rather closed company for 
the venture market. But such kind of enterprises could get 
new and promising technologies through partnerships with 
institutions and universities. one of the useful innovative 
findings for krasnoyarsk Non-Ferrous metals plant was a 
galvanic pencil from samara University.
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The reversing Engineering and Prototyping Center has already created a 
line of mobile pencils, both compact disposable and of industrial types. There 
are plans to develop, manufacture and test a production model of a galvanic 
pencil in 2017, and 2018 is the year of production site development and sales 
organization.

TradiTional
MeThods oF
galVaniZing

galVaniZaTion in 
PolyTech’s Way

coaTing on 
coMPlex 

geoMeTric 
shaPes

coaTing WiTh 
sPeciFied 

ProPerTies

ecological 
coMPaTibiliTy

diFFiculT

iMPossible

harMFul ProducTion 
requiring WasTe 

disPosal

The galVanic Pencil 
ProVides local 

areas coaTings oF 
ProducTs WiTh a 

coMPlex ProFile by 
“sTylus galVanics” 

PrinciPle in The 
deVice.

The Pencil is 
PrograMMed For 

The necessary 
condiTions on 

hardness, ThicKness 
and sPecTruM oF 

elecTrolyTes.

only 
enVironMenTally 
saFe elecTrolyTes 

are used.
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MiniaTuriZaTion and 
MiniMiZaTion

This small mobile complex is designed 
for applying electrochemical coatings. The 
key element of a device is 
a “pencil” for coating the 
surface being processed. The 
entire complex of the galvanic 
bath is miniaturized and is 
mounted inside an ergonomic 
casing. inside the pencil there 
is a porous tampon filled with 
an electrolyte. one end of the 
tampon is connected to a felt 
tip (a feather), the other end 
is connected to an anode (a 
stainless rod). a power supply 
and a control unit are made 
as an independent device. The positive 
pole of the power supply unit is connected 
to the anode of the pencil via a detachable 
connection, and the negative pole is 
connected to the surface being processed. 
The electrolyte contains salts of such metals 
as gold, silver, zinc, copper, nickel, tin, iron 
and chromium.

in a traditional galvanizing process, large-
sized baths equipped with a ventilation and 
communication system having high energy 
capacity are used. The sample designed 
by specialists from polytech is less than 1 
kg and has an autonomous power system 
whereas the power consumption is less 
than 15 W.

a coating of up to 30 microns and an 
area of   0.2 square millimeters can be applied 
with a pencil, which is very important when 

processing items of complex configuration such as electrical 
contacts, radio components, fastening elements, welds, 
body components  subjected to corrosion, jewelry, design, 
defects of any galvanic coatings.

By the way, politech’s scientists have already calculated 
the approximate cost of a “one-use” pencil. automobilists 
will appreciate it as they often face the problem of removing 
small scratches or small areas of corrosion on the car body. 
The price is less than one thousand rubles. according 
to galliyamov, auto services are also among potential 
consumers of the product as they can use it for anti-
corrosion zinc processing of the body. enterprises could use 
it for functional and decorative coatings in such industries as 
machine-building, instrument-making, electrical and jewelry.

polytech’s scientists are more than satisfied with the 
result of their participation in generation s as a grant in 
the amount of two million rubles for the first prize in the 
accelerated program “start” miNiNg & meTaLs will allow 
them to develop their invention to the production model.
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27, Lukachev str., samara, russia
For more information: www.samgtu.ru
Tel.: +7 846 270 28 73, +7 846 270 28 74.a
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SportS 
center
samara Technical university

sport and entertainment center provides 
services to the students of samara state 
Technical university and local residents: 
aerobics, martial arts, sports games, gym, 
and multimedia shooting gallery.

For children: swimming, karate, aikido, 
and dancing classes are available
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a TalenTed child FroM an early age PreFers a booK or educaTional gaMes To a TableT. 
as a rule, These children haVe enough TiMe noT only To sTudy buT also To aTTend a 
draMa grouP, a gyM, a WeeKend school and To Play Three Musical insTruMenTs. hoW 
To aPPly This creaTiVe energy oF TalenTed children?

children-scienTisTs
poLyTeCH’s sCieNTisTs kNoW HoW To Work 
WiTH giFTed CHiLdreN

“VZleT” TeaM
in 2015, an inter-university department of information 

and developing educational systems and Technologies 
of samara state Technical University proposed to create a 
Coordinating Council for work with gifted children under the 
governor of samara. and that began the program “vzlet”. 
The content of this program is the research projects for 
schoolchildren under the scientific supervision of university 
scientists.

school teachers are involved in this process. each of 
them can register on the website of the program and get 
acquainted with the list of topics. The teacher chooses the 
topic, offers it to a gifted child and the research starts. after 
the best projects are selected, university scientists consult 
the winners and continue their joint research in the university 
laboratories.

- it’s surprising that projects from small towns win. it 
seems that science can find young talents in the places 
where all charms of civilization have not reached yet, - says 
dmitry Bykov, rector of ssTU. according to the program 
developers, the main goal is to attract not only children with 
excellent marks at school. it’s more important to take into 
account creativity, ingenuity persistence and enthusiasm of 
ordinary children.

in 2016, 800 participants were registered on the 
vzletsamara.ru website. This year the number of applications 
is approaching 5000.
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“VZleT” Winners and 
Their ProJecTs

     Who:      david gukasyan, grade 10

                      locaTion: Chapayevsky settlement

deTails: david invented the program with elements of artificial 
intelligence to solve physical problems. The program analyzes 
the text, recognizes the data, units of measurement, selects the 
desired formula and gives a solution. “i’m sure that a similar idea 
came to the minds of many students - to invent a robot that will 
do homework instead of you. i guess such programs have already 
existed but this is my own author’s program,”- says david.

     Who:       bogdan gulyaev, grade 10

                      locaTion: Togliatti

deTails: at the age of 16 Bogdan created and implemented a 
programming system for finite state machines on NeT platform. 
“in fact, i aimed at creating a new programming language,” said 
Bogdan. “of course, that was only an ambition but after finishing 
grade 9, i was able to define the task and write the language. 
Then i had to get an understanding of its relation to the hardware 
platforms.”

     Who:       daniil batyrshin, grade 11

                      locaTion: roshchinsky settlement 

deTails: daniil has been working on problems of creating 
websites, effective design and increasing attendance rate 
of internet platforms. a high school student is trying to solve 
the problems for University graduates. “First i had an idea to 
experience an internship in the marketing department of a large 
company immediately after school but later i decided to follow the 
traditional scheme and go to University,” said daniil.

- samara region has been supporting a 
unique project for talented children for 2 years 

thanks to several lucky circumstances.
The first one is political will. in autumn 2013, the 

governor of the samara region established a coordinating 
council headed by deputy governor dmitry ovchinnikov for 
work with gifted youth in the field of science and technology. 
in early 2016, the “Concept of a single samara regional 
system of measures to identify and develop creatively gifted 
youth in science, technology and innovative development of 
the samara region” was approved. its main idea is to provide 
talented children with a through channel of applying their 
creative skills “school - university - enterprise”.

The next fortune is a well-functioning information 
system that provides evaluating the creative rating of 
students by the intensity of their research activities. This 
is a unique development of semyon piyavsky, head of the 
department of information developing educational systems 
and Technologies. on the basis of this system the samara 
regional information and communication system “vzlet” was 
created.

and finally, within the reform of the russian system of 
higher education, samara state Technical University has got 
the status of a flagship university. one of its key tasks is to 
provide the regional labor market with qualified personnel, 
to take appropriate measures that address the loss of 
intellectual potential.

Last year we managed to create a strong bond - “school-
university”. Within the framework of “vzlet” program, 
the university lecturers of the samara region offered 
schoolchildren about 500 themes for research. as a result, 
groups - “triangles” started to form: a high school student (8-
11th grade), a teacher (coordinator) and a university scientist 
(scientific consultant of the research). most importantly in 
this process is that the boundary between the university and 
the school has been erased. The scientists not only tell the 
students about their scientific work but interact with them in 
a joint research project.

our goal is to educate an all-round man. The students 
will get professional qualifications at universities but we 
need creative people possessing vast multidisciplinary 
knowledge.

since september 2016, we began to form the second 
bond - “university-enterprise.” The semantic content of 
this level is to create mixed-age research teams. Firstly, 
we identified the collaboration centers between the real 
economy and the university sector and, secondly, completed 
the vertical structure for students. This program was called 
“Flight”.

it is important that major activities in the work with gifted 
youth are financially low-cost.
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anTiVirus PrograM
HoW poLyTeCH CHemisTs iNveNT NeW 
sUBsTaNCes To CreaTe drUgs agaiNsT THe 
iNFLUeNza virUs
Text: kseniya morozova

Marat baiMuraToV – 2010 Polytech graduate
In 2016 he defended the dissertation ““Synthesis and chemical properties of 
allyl derivatives of the adamantane series.” His scientific interests include the 
chemistry of unsaturated compounds of the framework structure, the synthesis 
of biologically active compounds, and the physico-chemical methods for 
studying organic compounds.
Developed more than 100 new compounds containing a frame fragment.
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scienTisTs oF “organic cheMisTry” deParTMenT haVe been searching For biologically 
acTiVe subsTances on The basis oF Which an eFFecTiVe anTiViral drug can be Made. 
MosT exPeriMenTs are carried ouT WiTh The so-called FraMed coMPounds – Polycyclic 
cheMical coMPounds oF a sPace sTrucTure. FraMed sTrucTure alloWs Molecules 
easily PeneTraTe WiTh cell MeMbranes, Thus increasing bioaVailabiliTy, accessibiliTy 
oF The coMPounds. in addiTion, cheMisTs Try To sPeed uP The Process oF creaTing a 
Medicine as Much as They can. senior research scienTisT oF The deParTMenT MaraT 
baiMuraToV alloWed “TechnoPolis oF The Volga region” To looK inTo The laboraTory 
and see hoW They do iT.

First biologic targets are selected for a 
new drug. Then virtual screening is carried 

out - selection of the most promising 
chemical compounds from the database, 

which will give the future medicine a certain 
set of medicinal properties. Then molecular 
docking of selected compounds is carried 

out, that is, molecular modeling, 
which allows to predict the most 

favorable orientation and 
position of one molecule 

relative to the other.

synthesized samples are sent to 
the virology centers. after obtaining the 
data on activity in in vitro experiments 
(in vitro), scientists compare them with 
the activity of the compounds that 
make up the known drugs, and from 
this they conclude about prospects for 
further research.

in order to synthesize 
one compound, it is necessary 

to carry out several consecutive 
reactions. The choice is made in favor of 

the approach, which contains fewer steps, 
gives a greater yield of the target substance 

and requires a minimum of financial investments for 
the purchase of reagents and equipment. The target 

compounds are then synthesized for further studies of their 
biological activity. it should be noted that the most important 

building blocks in the synthesis of many biologically active 
compounds are alkenes - unsaturated acyclic hydrocarbons 
with one double bond - and their derivatives. interest in the 

unsaturated substrates of the adamantane series is primarily 
due to the fact that these are reactive and accessible 

compounds. The introduction of the adamantane 
fragment into the molecule of the biologically 

active compound makes it possible to 
enhance the pharmacological action.
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deTails are More 
iMPorTanT

Today, the results of remote sensing 
(rs) are used in various fields, from 
weather reports to the prediction of natural 
disasters and climate changes. geologists, 
rescuers, foresters, environmentalists, road 
workers need accurate data on the “state 
of health” of earth and facility conditions 
on its surface. Ways of obtaining such 
data have been constantly improved. The 
fastest developing industry is the spectral 
monitoring one. By 2020 the volume 
of hyperspectral information for solving 

various problems can increase by 20 percent compared to 
2010.

Today, hyperspectral images contain a huge amount 
of data but it is not so easy to interpret them. To do this, 
we need to know exactly, for example, what characteristics 
of materials are specified and how they correlate with 
the results of other measurements. We need atlases of 
the images themselves, databases, libraries of spectra 
(their signatures). in addition, remote sensing requires 
the consolidation of knowledge in the field of physics, 
chemistry, geology and mathematics.

The next step in the development of the spectral 
monitoring industry in ssTU was made last year. a unique 
interdisciplinary project team started its work and the results 
in the coming years are expected to become a breakthrough.

usually We coMe inTo The inTerneT serVice googleearTh To Find The righT building or 
a clearing in The Woods For a Picnic. iT has a deFiniTe scienTiFic naMe - reMoTe sensing 
oF earTh.

Pixel To Pixel

Text: svetlana eremeNko

deveLopmeNTs oF poLyTeCH’s sCieNTisTs iN 
THe FieLd oF HyperspeCTraL moNiToriNg WiLL 
HeLp rUssia BeCome THe Leader iN remoTe 
seNsiNg oF earTH
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To earTh FroM aboVe
Pavel Kuznetsov,  doctor of Technical sciences, 

director of the research institute of problems of mechanical 
systems reliability in ssTU, professor of the department 
of electric drive 
and industrial 
a u t o m a t i o n 
describes specific 
objects of interest 
for specialists 
i n v o l v e d 
in spectral 
monitoring of oil 
wells, sowing 
areas, forest 
areas, water 
objects, road 
nets, etc.

- a certain area of the earth surface is being shot with the 
help of a spacecraft. Then the flying laboratory installed on 
a light motor aircraft or on a drone is used. From a height of 
3 km you can get pictures with a resolution of up to 1 meter 
or more. on the ground, measurements are possible when 
the test material is in contact with submersible and contact 
probes, portable spectroradiometers and narrowband 
discrete analyzers.

This multistage system of data extraction and analysis 
provides measuring a lot of parameters such as detecting in 
time the site of fire in the forest, analyzing the composition 
of hazardous waste of oil flares, measuring the depth of 
the artificial dam and preventing ruin of the roadway. The 

whole system of large and small devices 
containing space-based monitoring 
facilities, air laboratories and in-situ mobile 
analyzers must take up these challenges 

faced by scientists, rescuers, oil workers, 
foresters, farmers.

present methods of remote 
monitoring will also be useful for 
geologists, archaeologists, biologists, and 
astrophysicists. Thus, it is the hyperspectral 
data that makes it possible to determine 
the rock composition of other planets and 
asteroids. and this is important for finding 
fossils on the moon or other planets of the 
solar system, and for understanding the 
extent of the asteroid hazard the whole 
world is now talking about.

Vasily yerMaKoV, Phd of Technical sciences, associate professor of the 
department of chemical Technology and industrial ecology:

- We started with the selection of algorithms for mathematical processing of 
satellite images. We were able to detect the soil contaminated by oil and oil 
products but it was impossible to identify small objects. To do imagery at 
least two more levels was required for clearer pictures.

vegetation

road surface

water surface

roofs of houses
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MulTisPecTral iMage

no data

hardwood

softwood

grass

grass

red maple

red oak

mixed deciduous forest

coniferous forest

white pine

deciduous forest

mixed coniferous forest

norwegian spruce

douglas fir

spruce + swamp

deciduous forest
+ swamp

hyPersPecTral iMage

MosT accuraTe
uP-To daTe daTa

The hyperspectral equipment fixes 
electromagnetic radiation in hundreds of 
very narrow spectral ranges. during the 
hyperspectral survey, a multidimensional 
image is formed where two measurements 
show the spatial location of the terrain 
points, and the third one shows their spectral 
properties. each smallest addressable 
element of the image (pixel) is accompanied 
by a spectral characteristic of the radiation.

prior to the hyperspectral imaging 
technology, to obtain information about a 

particular area of   the terrain the scientists 
used multispectral images, i.e. a series of 
images of the same object made in a small 
quantity in different spectral ranges. However, 
modern methods of remote monitoring 
provide examining details that could not be 
detected on a multispectral picture.

in the field of the development of spectral 
monitoring technologies, samara region 
has a leading position in russia. multi- and 
hyperspectral data are obtained here with 
the help of sensors placed onboard the 
spacecrafts resurs-p and aist-2 made at 

samara JsC srC progress. samara scientists have extensive 
experience in processing of remote sensing data. over the 
past three years, the staff of ssTU jointly with the progress 
specialists have developed a unique for russia methodology 
for thematic analysis of data and have  created signature 
databases for the spectral and chemical composition of soils 
and waters in the samara region.

at present, polytech’s scientists have been cooperating 
closely with farmers from samara and krasnodar regions 
who are very interested in implementing “satellite farming”. 
Using the methods of spectral monitoring, it is possible to 
control the moisture level in the field, the amount of fertilizers 
needed and the density of the anisoplia austriaca beetle 
population. it has been calculated that “satellite farming” 
increases grain yield by 20-30 %. The economic effect from 

the use of remote sensing will be shown not only through 
the reduction of all agricultural expenses but through saving 
money for carrying out government accounting of Land 
resources as well.

scientists assure that further development of remote 
sensing systems will allow the relevant services of 
Conservation of Nature to prevent unauthorized intrusions 
into soil and water. emergency wastewater discharges, 
oil spills, spontaneous landfills and signs of aggressive 
anthropogenic impact on the environment are detected 
as a multicolor picture of spectra. The high efficiency of 
observations will make it possible to identify areas of harmful 
emissions into the atmosphere.
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computer biomechanicS

The scienTiFic and ProducTion cenTre oF 
saMara Technical uniVersiTy

The unique technique uses a three-
dimensional model of the human foot to shape 
each insole.

offerS individualized orthopedic 
insoles using the biomechanical parameters of 
the patient.
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•  Computer diagnostics of foot deformations 
(flat, flat-valgus foot, cross flat , Halluxvalgus 
etc.) without the use of X-rays ;

•  Computerized video gait analysis by using a 
treadmill and a set of video cameras;

•  Photo analysis of postural disorder (scoliosis, 
kyphosis, lordosis, etc.);

•  Three-dimensional optical scanning of both 
feet with a scanner iQube.

THere are some CoNTradiCTioNs, yoU sHoULd CoNsULT a speCiaLisT.

SPC Computer biomechanics 
29, lukachev str., Samara, russia

Tel. : +7 937 649 54 44
E-mail: zinnat.ildar@gmail.com

software package ortho model is focused on creating of 
orthosis  for 5-7 minutes. virtual design is completed by 
software product orthomill.
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Technologies oF hoPe
eCoLogiCaL deveLopmeNTs oF oUr 
sCieNTisTs give iNToXiCaTed soiLs a seCoNd 
LiFe
Text: svetlana eremeNko

Toils and days   The main point of things
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once, indusTrial and household WasTe has been VieWed only as garbage. noW any 
duMP is a real source oF secondary resources. all by-ProducTs oF huMan acTiViTy 
Will soon be TransForMed inTo Fuel, FerTiliZers or consTrucTion MaTerials.

ground FroM WasTe
one of the modern “green technologies” 

is the processing of contaminated soil using 
strains of microorganisms. in regions with 
developed oil production and oil refining 
industry it can be compared with a life-saving 
circle, for example, for agricultural lands 
that have been affected by unavoidable 
accidents on pipelines, spills of toxic 
hydrocarbons and therefore taken out of 
use. specialists of the scientific &analytical 
Center for industrial ecology (NCpe) at ssTU 
are making progress in the development 
and implementation of new methods for the 
rehabilitation of disturbed lands.

- Humus-rich soils are used for urban 
landscaping or rehabilitation of soils 
containing landfills and mines. it is necessary 
in order to restore the grass cover on 
disturbed lands. meanwhile, the middle 
volga region, in contrast to kazakhstan with 
virgin lands, does not have enough black 
earth, - says Konstantin chertes, professor, 
doctor of Technical sciences. – during a 
shortage of natural soils, artificial materials 
can become their substitutes.
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artificial soils are created literally from 
recycled mud and garbage including drill 
cuttings and oil contaminated soils, active 
sludge of city treatment facilities, sewage 
sludge, sludge from thermal power plants, 
dropouts at sorting and processing of 
solid household waste and some types 
of construction debris. it turns out that 
according to the agrochemical composition 
these wastes are similar to weak humic 
soils. polytech’s scientists learned how to 
neutralize them. Now patented methods for 
producing soil-like recultivation materials 
from various wastes are in the tool kit of our 
scientists.

To discoVer and 
neuTraliZe

our scientists are not limited to 
theoretical scientific developments, they 

The idea oF creaTing   a recycling clusTer 
For a resource-saVing indusTry Was based 

on The research oF saMara cheMisTs.  
ssTu noW has a scienTiFic school headed 

by dMiTry byKoV, ProFessor, docTor oF 
Technical sciences, recTor oF a FlagshiP 

uniVersiTy. iT Was creaTed in 2001 aT The 
deParTMenT oF cheMical Technology and 

indusTrial ecology oF our uniVersiTy. 
Today, FiVe docTors oF science and More 

Than ThirTy Phds WorK here.

complex for the processing of drilling sludge has been put 
into operation in the krasnoyarsk region. 

- oil drilling causes penetration into the subsoil of several 
kilometers deep, - explains professor Chertes. - Hundreds of 
cubic meters of drilling chips mixed with various additives 
containing almost the entire mendeleev’s table are brought 
to the surface. That is drilled cuttings, i.e. pasty waste 
containing both very toxic organic compounds and mobile 
forms of heavy metals. Until recently, drilled cuttings were 
stored in barns. Herewith, compounds that are toxic to 
nature and human health have inevitably polluted the soil, 
groundwater and surface water sources.

To use drill cuttings as raw materials for production of 
construction materials, all toxicants must be fixed in some 
way and transferred to an environmentally friendly form. 
polytech’s scientists have developed technologies for 
cementation of drilled cuttings and have patented methods 
for the production of special cementitious additives that 
provide using these wastes in construction.

at present, more than 10 million tons of sludge have 
been found on the territory of the samara region.

are aimed at customers. after the author’s technologies are 
created, specialists of the Center begin to develop project 
documentation.

- our University differs efficiently from other technical 
universities of russia as we do not seek the assistance of 
large design institutes, - explains olga Tupitsyna, a leading 
expert of the project group at the scientific & analytical 
Center for industrial ecology.

our Center designed complexes for neutralizing and 
recycling of municipal and construction waste for Togliatti, 
otradnoye and Novokuibyshevsk. more recently, a unique 
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sTrucTure of intercluster chemical and technological recycling in 
resource-conserving industry

aerosPace

TourisM and 

recreaTion

cheMical

agroindusTrial

reCyCLiNg CLUsTer

TraNsporTaTioN aNd LogisTiCs

oil-Producing

auToMobile

CLUsTer oF

iNF      rmaTioN

TeCHNoLogies
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olga TuPiTsyna, doctor of engineering, a leading expert of the Project 
group at the scientific & analytical center for industrial ecology:
While recycling waste we not only reduce Hazard Class but obtain 
finished products (topsoil, crushed stone, fertilizer, construction substrates) 
corresponding to all gOSTs. We are not aimed at producing commercial 
products, we just solve the problem of minimization of accumulated waste, 
rehabilitation of contaminated lands due to the production activity and 
restoration of them into economical use.

Technologies developed by specialists 
of the scientific & analytical Center of 
industrial ecology at ssTU, made it possible 
to rehabilitate more than a thousand 
hectares of disturbed lands. about two 
hundred thousand tons of hazardous 
wastes were recycled into materials used 
in recultivation and construction. With the 

participation of the polytech’s scientists a unique complex 
of biothermal treatment of oil-polluted soils was created. 
The soils contaminated with hydrocarbons are mixed with 
special additives and subjected to pump aeration. due to 
heat, air and microorganisms, the inert material is obtained 
after one or two warm seasons. it is used as technological 
substrates in the construction of roads and in recultivation 
of disturbed areas.
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conducTing cheMical analyses oF soils, WasTe, seWage and 
surFace WaTers

enVironMenTal audiT oF enTerPrises

moniToring oF The enVironMenT sTaTe in The Zone oF Man-
Made obJecTs iMPacT

deVeloPMenT oF enVironMenTal JusTiFicaTions For The 
acTiViTies oF enTerPrises oF haZardous WasTe ManageMenT

cerTiFicaTion oF haZardous WasTe, calculaTion oF haZard 
class

designing oF landFills For indusTrial and doMesTic WasTe 
disPosal

ScienTiFic deVeloPMenTs in The Field oF WasTe ManageMenT 
iMProVing

ecological suPPorT oF design docuMenTaTion oF 
consTrucTion obJecTs

accreditation and licenses for the relevant types of 
work. Maintenance of the coordination of the developed 
documentation in controlling bodies (Federal service 
for supervision of natural resource usage , Federal 
service for surveillance on consumer rights Protection 
and human Wellbeing , russian Federal service for 
ecological, Technical and atomic supervision, Ministry of 
emergency situations, patent support)

1 PerVoMaysKaya sTr,, oFFice 723, ciTy oF saMara, russia
Tel.: +7 (846) 337-15-97. 
e-Mail:ncPe@Mail.ru, 

WWW. ncPe.saMgTu.ru

Scientific and analytical 
center induStrial ecology 
of SStu
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This Fuel or ThaT

Text: maxim eremiN

researCHers oF THe FLagsHip UNiversiTy are 
WorkiNg oN THe proCesses oF HydrogeN 
aCCUmULaTioN iN aromaTiC moLeCULes
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The siMPlesT Thing ThaT naTure creaTed is a hydrogen aToM. a ProTon and an elecTron. 
Plus and Minus. ThaT’s an aMaZingly MiniaTure PhenoMenon. To MaKe an iMaginary 
chain coMParable in siZe To The circuMFerence oF a 1 ruble coin, you need aT leasT 
785 Million Pressed close TogeTher aToMs. The resulTs oF FundaMenTal researches 
conducTed by andrey PiMerZin, ProFessor oF saMara sTaTe Technical uniVersiTy, 
head oF The deParTMenT oF cheMical Technology oF oil and gas Processing and 
sergey VereVKin, ProFessor oF The uniVersiTy oF rosTocK (gerMany) ProMise To oPen 
access To The grandiose energy PoTenTial oF This subsTance.
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sergey VereVKin, Professor of the department 
of Physical chemistry, university of rostock 
(germany):

- let’s say I bought such a battery. I put this device in 
the car and drive. After 100 kilometers I exchange it at 
the “gas station” and go on driving. Another option: in 
a country house equipped with solar panels I “collect” 
hydrogen by electrolysis during the day, and in the 
evening I combust it and get electricity. I also can use 
a hydrogen engine on the yacht. Similar experimental 
installations already exist. I was delighted with the 
thoroughness of the technological design of chemical 
processes at the university of Erlangen – Nuremberg. 
We tried to understand the energy of molecules that 
“take” and “give” hydrogen. Our task is to find free or 
cheap raw materials that could be technologically 
hydrogenated and dehydrogenated while using 
available catalysts.

The besT ProJecT
sergey verevkin is a specialist in physical 

chemistry and thermodynamics. pimerzin’s 
sphere of interests is chemical technologies 
and catalysis. The idea to join efforts came up 
long ago, and at the crossroads of scientific 
interests the project “Thermodynamics and 
catalysis as the basis of the strategy for 
creating promising processes for obtaining 

fuels from renewable raw materials and technologies 
for hydrogen accumulation using unsaturated organic 
compounds” appeared. This innovative idea won a grant 
last year at the rF government grant competition. experts 
selected only 40 projects from 542 applications. polytech 
received 90 million rubles to implement a three-year project.

The man managed to reach a near-earth orbit, to 
understand the complexity of nucleotides in the dNa of 
living organisms but so far could not find an effective way 
of accumulation and storage of large energy reserves. our 
ancestors discovered electricity. it’s an almost perfect form of 
receiving and transmitting energy. But to save its surpluses 
for a “black day” is still a difficult and extremely costly task. 
We don’t consider batteries, small devices as they will not 
solve the problems of the global energy shortage. so the 
main “storage tanks” are still oil, coal and gas. To transform 
electricity into these known to us substances is meaningless.

and what if we try to “preserve” it in ... hydrogen?

PreserVed hydrogen
The idea of    energy storage in the form of hydrogen has 

been in the air for a long time. There are lots of attempts 
to make it happen in different ways. The most obvious 
option is to produce hydrogen, pump it into cylinders and 
transfer it into a liquid state under high pressure. Then we 
can transport, store and use it when necessary. However, 
this way is very dangerous because of the constant threat 
of an explosion.

The second option involves the use of various substances 
with absorbed molecular hydrogen on the surface or inside. 

polytech’s chemists believe that hydrogen storage and 
release as a result of chemical 

transformations is the most 
promising way. a simple and 

effective way to convert 
electrical energy into a 

hydrogen “form” is as 
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follows: we obtain hydrogen from the electrolysis of water 
and store it in aromatic compounds.

-We all pay for electricity but use it extremely unevenly,- 
says sergey verevkin. – For instance, on monday morning 
we don’t need it. Then, during the day lights, computers 
and other electrical appliances are turned on. By evening, 
the need for electricity decreases again, and at night it is 
not consumed again. ordinary people do not think that 
the producers of electric energy bear huge expenses as 
electricity is produced 24 hours a day, even when it is not in 
demand. in this case, it is reasonable to use a backup option, 
a backup installation.

once some extra energy is created, we use the 
electrolysis, and two molecules of water are split into two 
molecules of hydrogen and oxygen. in cases of energy 
shortage, we release hydrogen by catalytic reaction and 
burn this almost free hydrogen, turning it into water again. in 
terms of ecology it’s a perfect technology.

Chemists have proposed a very elegant way of 
preserving hydrogen in molecules containing double 
bonds, for example, in naphthalene (С₁₀Н₈). in its structure 
there are two benzene rings. it means that during the 
catalytic hydrogenation, 10 additional hydrogen atoms can 
be attached to them, and, if necessary, we can “take them 
back”.

it is important that energy storage in such molecules is 
safe and will not cause either an explosion or a fire. another 
thing is that there will not be enough energy in naphthalene. 
in addition, the use of a “hydrogen battery” based on 
this substance will be limited by the high cost, sharp and 
unpleasant odor and high melting point (more than 80 ° C).

according to grant project, within three years sergey 
verevkin and andrey pimerzin should find new affordable 
and inexpensive chemical compounds with high content 
of hydrogen providing its accumulating and develop new 
effective catalysts that will ensure the hydrogen release 
reaction at low temperatures.

it is clear that the “hydrogen storage” should be liquid. 
gas is difficult to hold-up, and catalysts do not work in the 
solid. and in terms of technical application, liquid as an 
energy carrier is the most familiar and convenient.

energy FroM The Fir Tree
The parallel direction of the fundamental work of 

chemists is the creation of technologies for obtaining fuel 
from natural renewable raw materials. Fossil sources of 
energy such as oil, gas and coal are finite. in countries with 
a small resource base, a search for alternatives has been 
under way for a long time.

No one today remembers who first came up with a brilliant 
idea of   using plant biomass as a fuel. another important 
thing is that during the combustion of plant raw materials, 
carbon dioxide is emitted.  it returns to the atmosphere in 
the same volume that it was absorbed in the process of 
photosynthesis. This is how global ecological task is being 
solved, as the content of carbon dioxide in the air greatly 
increases when using a traditional hydrocarbon fuel.

on earth there is a lot of biomass such as trees, bushes, 
algae, and the energy contained in them is enough for all 
human needs.

However, there are great difficulties in 
using it at the moment. The composition 
of bioorganic compounds differs from 
the composition of fuels. in addition, they 
contain elements that deactivate and “kill” 
catalysts, which could produce fuels similar 
to the traditional ones.

-We need to find catalysts that cope with 
this problem, - says andrey pimerzin. We 
could move in small steps, use compromises, 
for example, suggest a joint processing of 
oil products and a small amount of plant 
raw materials (15-20 percent of the total 
mass). at this stage it will simplify the task 
because it is now unreasonable to rebuild 
the existing infrastructure for oil and gas 
processing into production units for plant 
raw processing. But we are focused on 
the creation of catalytic systems that could 
process pure renewable plant raw materials. 
We have three years and we are aimed at 
success in solving this problem.

in addition to applied research in the 
field of catalysis and inorganic chemistry, 
scientists intend to study the fundamental 
properties of key organic substances 
that are the basis of plant materials. The 
researchers promise to get new data on 
their thermodynamic and physicochemical 
parameters. scientific work of such a scale 
involves the use of extremely accurate 
experimental devices and methods of 
quantum chemistry, and participation of 
research capacities of russia and germany.

scientists intend to attract students 
and postgraduates who could be engaged 
in fundamental science in both samara 
and rostock. To this effect, there will be a 
laboratory with new modern equipment 
for verevkin and pimerzin’s research 
at polytech. The laboratory is called 
perspective Technologies of processing 
organic plant raw materials and Hydrogen 
storage.
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PreTTy Much The saMe
poLyTeCH speCiaLisTs oF FoUNdry 
TeCHNoLogy CeNTer reNovaTe CULTUraL 
HeriTage siTes oF oUr CiTy

For five years engineers of  “mechanical 
engineering, metallurgy and Transport” 
department have been participating in 
major restoration projects. For the first 
time polytech scientists played the role of 
restorers, renovating letters and decorations 
cut by vandals from the pedestal of the 
bronze bust of our fellow countryman, 
political and military figure, Ussr defense 
minister dmitry Ustinov in glory square. 
and last year, by only one door handle 
found in the basement of the mansion 
subbotin-shikhobalov (governor’s House) 
on a. Tolstoy street, 3, the technology was 

developed for producing a whole series of this element of 
the architectural hardware.

“The most difficult part for us was to participate in the 
project for making a star for the eternal Flame in glory 
square,” recalls anton barinov, the leading engineer at the 
Foundry Technology Center of polytech. - The main problem 
was that i had to work with a burning torch, because you 
can’t “turn off” the eternal Flame”.

engineers have lofty agenda in store. in the near future, 
our specialists will help to restore the block near the museum 
named after p.v.alabin.

at present the technology of casting security plates 
for buildings that are monuments of architecture is being 
developed.

Text: kseniya morozova

Konstantin niKiTin, doctor of Technical sciences, 
dean of “Mechanical engineering, Metallurgy and 
Transport” department:

- recently, the work of our team was marked with a 
letter of gratitude from OOO NPu Samararestavratsiya. 
We were also invited to restore some parts of the Il-2 
airplane monument, which was dismantled for the time 
of repair of the Moscow highway in the regional capital. 
It means that we have achieved high professionalism.
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science and …   architecture

aT The end oF lasT year, ProFessors oF “innoVaTiVe design” oF ssTu deParTMenT 
eVgeniya rePina and sergey MalaKhoV TooK ParT in The exhibiTion oF Modern 
archiTecTure “PosT-ProJecT - narraTiVe WiTh The realiTy” in ToKyo. The exhibiTion 
Was held in The MuseuM oF archiTecTural Models archi-dePoT, Which Was oPened 
in July lasT year in The PicTuresque coasTal Zone oF TennoZu isl. This is The only 
MuseuM in The World ThaT, in addiTion To collecTing unique exhibiTs, is engaged in 
The resToraTion and conserVaTion oF soMe saMPles. noW The exhibiTion Models oF 
saMara archiTecTs Will alWays reMain in The collecTion oF The JaPanese MuseuM.

ProJecTs and PosT-
ProJecTs
yoU CaN geT To kNoW THe ideas oF samara 
arCHiTeCTs NoT oNLy iN samara
Text: kseniya morozova, egor gorigLyadov



MeaningFul sTories
The name of the Japanese exhibition points to a 

methodology that the samara professors discovered about 
20 years ago. post-projection is the process of turning 
to the past, a culturological game. it is work with those 
objects that have already been built. The aim of the artist is 
to reconceptualize what has been done, to return the lost 
meanings to the objects.

Usually the architectural idea moves from the project to 
its actual embodiment. post-project creates the opposite 
situation: the reason, the starting point of the work is already 
established objects and the cultural environment around 
them. This makes it possible to reveal the true values of 
anonymous, abandoned buildings and spontaneous houses, 
to give them a new meaning.

an important place in post-projecting is given to the 
stories. experts make up “legends” for the built objects, 
telling about how, by whom and for whom they were 
designed. This creates a parallel cultural space where real 
people and real structures are embedded in a new context 
of existence. post-projection, therefore, becomes a point 
of contact between architecture and philosophy, cultural 
studies and history. in this case, it is not so important what 
was the first: construction or project.

The long-term development of the concept of samara 
architects resulted in creation of such post-projects as, for 
example, palazzo massimo iori, the house of Flea Barket, 
the house of actor Borisov. in particular, the prototype 
of the post-project “House of actor Borisov” was a huge 
rusty reservoir on the outskirts of the village pribrezhnyi 
and country house, typical for the soviet period. These two 
objects have united in a common plot. so there appeared 
a legend about actor Borisov, an alternative scenario of his 
creative life: in his huge tank he has his own theater for the 
actor’s essence expression, and in a small hut there is a 
bedroom with a fireplace, suitable for private life.
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red houses and KVarTal 13
The concept of sergey malakhov and 

evgeniya repina’s post-projects found their 
translation into the idea of   “profiles of samara 

yards”, being brought to life by the public 
organization “institute of samara city” (leaders - 

sergey Malakhov, evgeniya repina, alexander 
gnilomedov). The backbone of the idea is developing 

evolutionarily; any yard at a certain moment becomes a 
unique system that combines spatial and cultural values. 

The history and activity of its inhabitants, combined with 
the birth of the world, the cosmos with its own rules and 

rituals, overlay with the features of development and the 
valuable qualities of the environment. each such world 
deserves to be immortalized in the memory of not only its 
inhabitants. architects offer people keep a story, a blog, a 
profile about their yard, talk about problems, success, share 
news and ask for advice.



so in the project 
“red Houses” the 
architects themselves, starting 
out from the profile of the block, bounded 
by Cheremshanskaya, voronezhskaya, Nagornaya 
streets and rotorny Lane, developed a strategy for the 
development of this territory.

according to some old-timers, this block was once 
called “rasheika”. others say that it is not so. When 
asked the question “Where do you live?”  local residents 
answered “in the Frunze houses” or “in red Houses”. in the 
early 1940s, this area was mainly covered with green area, 
and there was the proletarskiy poselok and Tomashev 
kolok poselok next to it, as well as a psychiatric hospital 
and a brick factory. in 1958, two-story apartment houses 
made of red brick started being built for employees of the 
plant number 24 (named after Frunze).

The strategy “red 
houses”, born several years 

ago, involves the participation 
of residents in the fate of “their” block. an 

alternative to such ways of territory modernization, as the 
demolition of old or new infill development, is a program 
that simultaneously takes into account the interests of 
citizens, authorities, investors and experts. polytech 
architects in cooperation with the public organization 
“Novoe zemstvo” came up with a scheme for surveying the 
block, where each house receives a private garden space 
that passes into the ownership of residents. The rest of the 
territory becomes a place for common use.

experts believe that people will treat their land with 
respect.
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an indusTrial ciViliZaTion has seVeral “Tribal curses.” one oF TheM is ecological. 
indusTrial deVeloPMenT oFTen coMes inTo conFlicT WiTh The naTural balance, and 
The ProbleMs oF ecology ThaT arise in This case do noT alWays haVe siMPle soluTions. 
hoW To isolaTe haZardous WasTe ProducTs? WhaT To do WiTh Their Ponds? hoW To 
reconsTrucT old TreaTMenT FaciliTies? our scienTisTs KnoW The ansWers To These 
quesTions.

a clean Job
poLyTeCH eCoLogisTs geNeraTe advaNCed 
ideas For saFe eXeCUTioN oF Work

coVer TracKs
employees of the scientific and analytical center of 

industrial ecology of polytech are developing all kinds of 
technologies for restoring the territories poisoned by human 
economic activity. (For processing contaminated soil using 
microorganisms strains, see No. 12 of Technopolis).

“We have numerous developments 
related to isolation of hazardous wastes 
and their long-term conservation,” said 
Konstantin chertes, doctor of Technical 
sciences, professor. - We use special 
barriers - geomembranes, combined 

Text: evgeniya Novikova
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ground and polymer sheets, so that the old burial that arose 
in the soviet times and continues to be flooded with rain, 
snow, melted waste water, did not turn into a source of 
secondary environmental pollution.

in addition to that, polytech scientists study old 
environmental footprints – holding ponds for petrochemical 
wastes with phenol, dangerous compound organic and 
mineral matters, heavy metals. Because of the holding ponds, 
significant land areas are torn away, air, soil, groundwater are 
being polluted. For many years a change in the structure and 
chemical composition of the waste, possibly with the formation 
of new, more dangerous compounds may take place.

The matter of the ecological heart comes from the 
soviet five-year plan. at that time, few people cared about 
the observance of environmental standards, the treatment 
facilities began to be built only in the 60s and 70s of the 
20th century, and the plants for the disposal of wastewater 
and liquid waste were selected based on the principle of 
convenience. as a rule, these were the depressed areas of 
the terrain - floodplains. it was in the floodplains that dozens 
of industrial waste ponds appeared. They represented giant 
disposal pits separated from reservoirs by dams. over time, 
the dams got out of order and liquid removals wept into the 
reservoir.

in the 21st century holding ponds is a thing of the past and 
an environmental threat. But it is not so easy to get rid of them. 
Before putting them out of existence holding ponds, dike dams 
and waste landfill body should be examined carefully.  For this 
purpose our specialists are conducting engineering activities. 
after determining the composition, properties, structure, depth 
of the location of hazardous waste, the nature of groundwater 
under the foundation of the reservoir, scientists offer copyright 
licensing technologies for their neutralization and control the 
subsequent recultivation of lands.

clean renoVaTion
The creation of technologies for the restoration of 

contaminated areas nearly always ends with a patent, 
which indicates the priority of samara scientists in solving 
environmental problems. Thus, our environmentalists 
take an active part in the work to strengthen the hydraulic 
components of existing waste ponds, as well as the creation 
of new sectionalized dams and wing dikes, entrance 
assemblies, distribution and disposal units for liquid waste.

“We use metal-reinforced frames, work pieces of various 
shapes from wire netting or gabions to create elements 
for strengthening and reconstructing the banks of waste 
ponds,” explains konstantin Chertes. “We are developing 
technologies and structures for dehydration of bottom 
sludge, as well as sanitization of the geologic environment, 
and in its perimeter line.

The attention of ecologists is attracted not only by 
morally old-fashioned ponds of industrial wastes, but also by 
treatment facilities that have been in operation since soviet 
times. according to the researchers, in the samara region, 
there are hundreds of such objects - from small settlements 
to the aeration stations of large cities. due to the reduction 
of water disposal in the 90s of the last century, some of the 
tanks were removed from service or lost their functional 
properties. many of them - aerotanks, sinkers, sludge banks 
- need reconstruction and modernization.

our environmental specialists are also 
engaged in the construction of new plants at 
the refinery for the production of gasolines 
and diesel fuels euro-5 class. scientists 
create projects for the preparation of sites 
for construction with the complete extraction 
of foundations, inactive communications, 
soils, develop technologies for processing 
building structures by grinding, sorting, 
turning them into secondary construction 
gravel.
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beaVer’s Way
a yoUNg sCieNTisT kNoWs WHere iN THe 
samara regioN yoU CaN meeT a Large aNd 
CareFUL river rodeNT

Vitaly antipov has been studying 
the river beavers (Castor fiber) for 
about 10 years. Three times a year 
- in spring, summer and autumn 
- the junior research assistant of 
the ssTU department “Chemical 

technology and industrial ecology” is 
sent to an expedition along the coastal 

zones of the major rivers of the samara 
region. a young researcher looks for traces 
of these amazing animals, marks the places 
where they get their own food, and sizes up 
the impact of beavers on the environment.

in 17th-19th centuries beavers were totally 
killed off on the bigger part of russia. in 
30s-80s of the last century, reintroduction 

– recruitment of the species – was carried out. zoologists 
call this a grand experiment, carried out on the scale of a 
huge and diverse in terms of natural conditions territory. in 
particular, to the middle volga region beavers were brought 
from Belarus and kalinin city. in the floodplain of the river 
samara khoper (black) beavers were taken from Lipetsk. 
gradually, the rodents settled and took not only protected 
natural areas, but also areas with high anthropogenic load.

“Now deforestation of the coastal forest, littering and 
construction along the shore line threaten the habitats 
of these animals. it was interesting to analyze how life in 
the neighborhood with a human affects the population of 
beavers,” vitaly says.

as it turned out, at present the population characteristics 
(the density of individuals and settlements per kilometer 
of the river bed, the average number of beavers in the 

Text: kseniya morozova
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the current time in the research areas, 
beavers do not threaten the riparian forest 
at all. These animals contribute to biological 
and ecological diversity: reptiles and small 
mammals live in their burrows, and gnawed 
trees and bushes begin to grow and cluster.

beaVer niKolai
– european beaver settles down next 

to a man, but tries to avoid meetings with 
him, says alexander Kuzovenko, deputy 
director of the zoo Foundation for the 
samara zoo. - during one expedition in 
the samara region, i happened to see the 
beaver very close. The case was in may near 
the village of enduraykino in sergievsky 
district. This beaver lived in a small pond 
(8 by 15 meters) near the spring of Nicholas 
the Wonderworker. it is not that difficult to 
detect a beaver floating in a spring, but it’s 
almost impossible to take a picture of it. 
Beavers become less timid at night or early 
in the morning. i calculated that we should 
arrive at the shooting location by 4 am. as 
soon as the sky began to be painted with the 
first rays of the sun, the beaver appeared 
in the reservoir. at first it treated uninvited 
photographers with caution. and then it 
even allowed me to take a picture of itself 
taking sun baths and cleaning thick coat. 
it was not possible to determine the sex of 
the beaver visually, but we began to call it 
beaver Nikolai.

1. in the middle ages, monks during fasting were 
allowed to eat beaver meat, since the water fowl 
rodent was considered a fish class because of a 
pattern on the skin of a tail resembling scales. They 
say that the monks knew very well that the beaver 
was not a fish, they just wanted meat for fasting.

2. The beaver is an animal not used to give up. if it 
gets into the trap, it puts maximum effort to break 
free. sometimes an animal can even leave a limb 
there.

3. Beavers are not badly tamed. They don’t 
perform complex tricks, but the trained beaver is a 
real miracle. The only beaver trainers in the world 
are the silchenko family from Belarus.

settlement, the proportion of singles from the total number 
of families and the length of settlements) are not so bad 
in the studied territories. Beavers cope with difficult living 
conditions due to high ecological plasticity, i.e. the ability of 
the body to adapt to changing environmental conditions. in 
addition, the river beaver is a species-edificator, that is, an 
animal that adjusts the habitat to itself: builds dams when it 
becomes necessary to deepen the reservoir, or burrows to 
bring the pool mirror closer to the trees on the shore.

antipov studies the life activity of beaver populations in 
the samara and orenburg regions in the basins of the rivers 
samara, Bolshoy and maly kinel, Borovka and Chagan. 
politech's scientist regularly makes rounds of habitats of 
beavers, fixes openings, trails and bark strippings and 
shrubs. it turns out a very optimistic picture. Contrary to 
popular belief about the “harmfulness” of this rodent, at 

factS
head oF The Zoological MuseuM naMed 

aFTer d.n. FloroV oF The saMara sTaTe 
social Pedagogical uniVersiTy, candidaTe 
oF Pedagogical sciences Valery shVedoV 

shared WiTh The “TechnoPolis oF The Volga 
region” soMe inTeresTing FacTs abouT 

beaVers.
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noTes in The Margin oF The 
biologisT’s diary
beaVers are FaVoriTe aniMals oF The candidaTe oF biological sciences 
VladiMir broZdnyaKoV. More Than a quarTer oF a cenTury he has 
deVoTed To The sTudy oF Their liFe. iT seeMs ThaT he KnoWs all The 
beaVers noT only in our counTry, buT also in The counTries oF The near 
abroad. For exaMPle, his research on The inTeracTion oF indigenous 
and arTiFicially reTurned (re-accliMaTiZed) beaVer PoPulaTions WiTh 
aquaTic and near-WaTer ecosysTeMs is based on MaTerial collecTed 
in diFFerenT naTural areas - FroM The dry sTePPe and To The norThern 
Taiga.

Vladimir broZdnyaKoV, candidate of biological sciences:
- The topic chosen by vitaly Antipov is relevant, because many today blame 
the beaver for the global destruction of trees. The basis of nutrition of this 
rodent is herbaceous vegetation (water, semi-aquatic, terrestrial), and forest 
cover is only an additional food. vitaly and I have been observing for six years 
the settling of beavers in a steppe area, where only 10 branches of willow with 
a diameter of less than 2.5 centimeters grow.

beaver (casTor Fiber), MaMMal oF The order oF rodenTs. beaVer is Well 
adaPTed To seMi-aquaTic liFe. body lengTh uP To 100 cM, Tail - uP To 30 cM; 

Weighs uP To 30 Kg. The Tail is FlaTTened FroM The ToP doWn, WidTh uP To 15 
cM, alMosT no hair, coVered WiTh osTeoscuTe. The Toes oF The hind liMbs are 

connecTed by Wide Webbing. beaVers haVe a high-Value Fur, Which consisTs oF  
brighT beard hair and  Very ThicK silKy FluFF. coloraTion is FroM lighT chesTnuT 

To darK broWn, soMeTiMes blacK. age oF liFe oF The beaVer reaches 35 years.
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lodge  is a ForCed CoNsTrUCTioN, WHiCH THe Beaver BUiLds iN Case oF 
THreaT oF FLoodiNg oF THe NesTiNg pLaCe. as iN THe samara regioN THe maJoriTy oF 
rivers are WiTH HigH BaNks, THeN aLmosT aLL Beavers Live iN BUrroWs, Less THaN 1 
perCeNT oF rodeNTs aCQUire Lodges. oUTWardLy, THese Lodges are a CoNiCaL Heap 
oF BrUsHWood. BUT iN reaLiTy iT is a CareFULLy desigNed aNd sTroNg resideNTiaL 
BUILDING. THE FRAME OF THE LODGE CONSISTS OF LARGE BRANCHES; THE INTERVALS 
BeTWeeN THem are FiLLed WiTH smaLLer BraNCHes aNd grass. THeN THe WaLLs are 
CoaTed WiTH CLay or mUd. THe “HoUses” are so sTroNg THaT eveN Bear WeigHT CaN 
WiTHsTaNd. iN addiTioN, Beavers CareFULLy THiNk aBoUT THe seCUriTy sysTem. THe 
eNTraNCe To THe Lodge is LoCaTed UNder THe WaTer so THaT UNiNviTed gUesTs 
CaNNoT geT iNside. THere are aLso severaL emergeNCy eXiTs aNd a veNT. as a rULe, 
yoUNg FamiLies FirsT aCQUire oNe-room Lodges aNd gradUaLLy CompLeTe iT To a 
Large “CoTTage”. reQUired rooms are a diNiNg room aNd a Bedroom.

«Feeding path»

«Feeding exit»

Ventilation

nest

Main entrance

reservoir

bank

damS in the territory of our region are built by less than 
5 percent of beaver families. These buildings are necessary 
to them in order to raise the water level in the streams near 

which they live. if the reservoir is deep, then a dam is not 
required.

in general, this strategic object solves important 
problems. First, the dam increases the mirror of the 

reservoir, respectively, the amount of water vegetation 
(the main beaver feed) increases. secondly, the dam 

reduces the risk of deep freezing of the reservoir, which 
helps to protect the beaver family from death. Thirdly, the 
water mirror becomes closer to the stands, which greatly 

facilitates the extraction of woody forage.

in 1998, the majority (more than 90 percent) of 
beaver families in the samara region consume less than 
three percent of the total stock of trees and shrubs on 
the territory of the orchard. if we consider that the rate of 
restoration of trees and shrubs in the forest-steppe zone is 
6 percent per year in average, it turns out that the activity of 
the beaver does not do any harm to the plant world. 

in winter beavers do not hibernate, but spend 
most of their time in burrows. They feed mainly on aquatic 

plants or make a small stock at the exit of the burrow for 
the winter - a stack of branches. in a thaw, animals can get 

ashore to treat themselves of a shrubby willow.

in caSe of danger, the beaver dives into the water, 
making a slap with his tail as a rifle shot. This way a brave 
beaver can drive out even a very large beast, such as an elk, 
from its territory. in addition, a tail slap on the water serves 
as an alarm for all beavers in the district.
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ProFessors oF “geology and geoPhysics” deParTMenT VladiMir and alyona MoroVa 
haVe discoVered The reMains oF PrehisToric aniMals in The PerMian sediMenTs oF 
The shenTalinsKy region. according To The scienTisTs, such Findings haVe been 
PreViously Made in orenburg and TaTarsTan, buT They haVe been Made on The 
TerriTory oF The saMara region For The FirsT TiMe.

PaWs, ribs and scale
geoLogisTs oF THe FLagsHip UNiversiTy FoUNd 
THe UNiQUe FragmeNTs oF aNCieNT aNimaLs
Text: evgeniya Novikova

meanwhile, initial studies of the fragments have shown 
that the material discovered by  polytech scientists is 
significantly different from that found in near-by regions. The 
bones lay in the bed of the ancient river, among the lagoonal 
deposits of kazanian age of the permian period: limestones, 
dolomites, clays, marls, sandstones, hydrous sulphate of 
lime. They are 270 million years old.

- rivers flew down the Urals, at that time high as 
the Himalayas, to the saline lagoons of dry subtropics, - 
describes the picture alyona Morova. - on the banks of the 
rivers forests, including coniferous forests grew. remains of 
tree trunks from these forests are still found throughout the 
northeast of the samara region.

The fauna of permian age is represented by ancient bony 
fish - platysoma, with primitive scales in the form of rhombic 
plates. scales have been really found a lot. in less quantity, 
the remains of tetrapods or quadruped have been found: 
fragments of bones of large amphibians and small reptiles.

“Both water and land reptiles lived in this area, Vladimir 
Morov explains. - But the skeletons of animals and even their 
fragments have not been found here: animal remains were 
torn to pieces by more successful animals, the bones were 
grinded with pebbles, and small fragments were carried by 
a heavy current.

The main material was collected by vladimir and alyona 
morova and alexander Vasiliev, the first category engineer 
of “geology”department. The most valuable assistance in 

extracting the samples have been done 
by involved volunteers, primarily roman 
gunchin and Julia Zenina, as well as a 
student evgeny nikolaev.

- extraction and especially preparation of 
bone remains is a long and time consuming 
process that requires the use of special 
drugs and techniques, - said alyona morova. 
The slightest carelessness will lead to 
dust from the bone remains. Therefore, all 
collected material has been given to the 
paleontological institute. The process of 
its full study will take up a lot of time for 
specialists.

The scientific value of the discovery has 
already been confirmed by leading russian 
experts from the moscow paleontological 
institute of the russian academy of 
sciences Valery golubev, Valery bulanov, 
anton ulyahin and a journalist and historian 
of permian deposits studies of russia 
anton nelihov. The delegation visited the 
excavation site in early may. By the way, 
now it is carefully guarded at the direction 
of Vladimir ivanov, the head of the rural 
settlement of Tuarma in the shentalinsky 
region.

science and …   paleontology



geological 
Period:
290 – 250 million 
years ago.

life in the permian period

cliMaTe:
global rise of temperature, 
sandstorms,
subtropics with frequent 
rainfalls up to nether-Polar 
urals

aniMals:
archegosaurids, 
bolosaurus,
captorinidus,
dimetrodons,
moschops,
platysoma, 
helicoprion, 
titanoptera.

PlanTs:
articulates,
lycopsids, conifers,
pteridosperms, 
gingko

scale of platysomus
(alyona morova’s photo).

Bone of amphibian limb – archosaurus
(roman gunchin’s photo).

Jaw of reptile - bolosauria 
(roman gunchin’s photo).
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science and …   Fashion

“Fashionable sentence”
FroM 11 To 15 ocTober, xVii FesTiVal oF Fashion and TheaTrical cosTuMe 
"alexander VasilieV’s Volga region seasons " Was held in saMara. This 
year iT Was dedicaTed To The TheMe "Fashion and reVoluTion".



polytech’s designers were among the key participants 
of this fashion event. Lada ahmedova, a second-year 
student of the Faculty of design won the nomination Best 
sketch collection.  polina gusarova, a fourth-year student, 
presented her works in the nominations Theatrical costume 
and Costume is an artistic idea and was awarded a special 
prize (Certificate for learning French) from the company 
alliance Française samara.
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TEChNOPOLIS 
OF ThE VOLGA REGION

https://samgtu.ru/university/technopolis-volga-region/

■   Show me a moon Stone
the moonsettlers’ dwellings will be 3D-printed

■   eXPLoSIon wIth no ReGRetS
Scientists of Samara State technical University
developed a universal rolling method which allows
the production of linear-shaped charges of any
length and yield■   DeoDoRant foR oDoRant

the reason why the SStU scientists ozonize production 
tanks

■   SStU SPeCIaLIStS Know ho to DRaw 
fIBeR
One of the few semiautomatic optic fiber
production experts in the world works in Samara
State technical University

■   ReCyCLInG InSteaD of waSte 
DeStRUCtIon
Samara chemists have created an industry of natural 
resource conservation

■   LIfe anD InCReDIBLe tRanSfoRmatIonS
of SULPhIDe LeaCh
things that specialists at Samara State technical
University can make out of toxic explosive
production waste

■   CoLoURInG the SKy
Staff of the Chair of Chemistry and technology of organic 
nitrogen Compounds in SStU invented metal vapor 
generators to study the upper layers of the atmosphere

■   LoSt In StePPeS
a story about amazing things sometimes found
under the feet of SStU students and lecturers

■   RenDez-voUS wIth LaByRInthoDont
SStU employees participating in geological expedition 
found the unique pieces of ancient fauna

■   taSte eXPLoSIon
In Samara State technical University the production of 
freeze dried food is set up
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alPine-Zhiguli
business cenTer

The area of international cooperation
of samara state Technical University

We give new opportunities for your 
business in the heart of russia

exchange PrograMMes for
● students
● educational projects
● technologies
● services

WelcoMe To saMara!
12 Novo-sadovaya str., samara, russia, 443100

Tel: +7 (927) 717-77-58,
bickowagalina@yandex.ru

aBs.samgTU.rU

PrograMMes
of business and family 
tourism

suMMer
language school
for applicants over
18 years old

organiZaTion of 
inTernaTional 
courses on:
wine production, 
brewing,
cheese making

suPPorT
to business 
organization
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