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HNPEINCJIOBHUE

OCHOBY HacTOAIIUX U OyAYHIMX MPEoOpa30BaHUN COCTABIISIOT YHUKAJIb-
HBIN ONBIT, TPAAUIIMU U HEMPEXOASAIIME [ICHHOCTH MOATOTOBKH CIEIIUATIKCTOB B
POCCUMCKHAX YHUBEPCUTETAX, BBICIIEH MHKECHEPHOM IIKOJE, NJOCTHXKEHHS JyY-
X 3apyOekHbIX By30B. [10Ir0OTOBKa COBPEMEHHOTO, SJIUTAPHOTO CHELHAIN-
cTa 0a3zupyeTcs Ha aHaJIM3€ MPOUCXOMASIIHNX COAEPKATEIbHBIX, CTPYKTYPHBIX
M3MEHEHUM B HAYYHO-TEXHUUYECKOW M COLMATbHO-2KOHOMUYECKOU cdepe, mpo-
THO3€ Pa3BUTHUS HAYKH, TPOU3BOCTBA, KYJIbTYpPbl CTPAHBI.

Texuuueckue yHuBepcuteTbl Poccun B Hacrosiiee BpeMsi akKTUBHO pea-
JU3YIOT COBPEMEHHbIE KOHUENTYaJbHbIE MOAXOJAbl W MPUHIUIBI YIPABICHHUS.
CrpaTternueckoi 1eNbIO SBISETCS MOATOTOBKA COBPEMEHHOTO BBICOKOKBAJIHU-
(UIMPOBAHHOTO CHENUATUCTA, CIOCOOHOI0 aKTUBHO BIMSTH HA TYXOBHO-HPaB-
CTBEHHBIE LIEHHOCTH OOIIECTBa, BOCCO3[1aTh OTEYECTBEHHBIE KYJIbTYPHbBIE Tpa-
UMY B HOBOM KaueCTBE COBPEMEHHOM 001IecTBeHHOM kn3HU. CylleCTBEHHbIE
collMaJIbHbIE, JKOHOMHYECKHE, KyJIbTYpHbIE U3MEHEHHUs, Tpon3oiieamme B Poc-
CUU 3a TOCJIeTHUE TOJIbl, OCTENEHHOE BXOXAeHe Poccun B MUpPOBOE e€IMHOE
HAy4YHO-00pa30BaTeIbHOE MPOCTPAHCTBO OOYCIOBUIIM MEPEOCMBICIEHUE MECTa
U POJU S3BIKOBOM TIOATOTOBKM M TIOBBIIICHUS YPOBHS KOMMYHHKAaTHBHO-
pEUYEeBOro KOMIIOHEHTa MPOGEeCcCUOHATBHOM KOMIIETEHTHOCTH CIIELUATUCTOB
€CTECTBEHHOHAYYHOTO M MH)KEHEpHTo npoduieit Ha 6aze kadeap MHOCTPAHHO-
T'O U PYCCKOTO SI3BIKOB.

B konTekcte popmMupoBaHHsS €IUHOTO KYJIbTYPHO-HH(POPMALIMOHHOTO H
00pa30BaTeIbHOTO MPOCTPAHCTBA, TI00aTU3allMd HAyYHBIX HCCIEIOBAHUN H
OCYIIECTBJICHHUS] HTHHOBAIMOHHBIX MPOEKTOB B 00JIACTU TEXHUKU U TEXHOJOTHI
3HaHHE POJHOTO U UHOCTPAHHBIX SI3BIKOB BOCIIPUHUMAETCSI KaK €CTECTBEHHOE U
MIEPBOOYEPEIHOE YCIOBHE YCIEIIHOTO TBOPUYECKOTO COTPYAHHYECTBA HA MEXK-
JYHapOJIHOM YpPOBHE.

BBIyCKHUKN TEXHUYECKHX YHHUBEPCUTETOB pabOTAaIOT BO MHOTHX MEX-
JTYHApPOJIHBIX KOPHOPALMSIX U MPOEKTaX, MOATBEPKIAIOT HEOOXOAMMOCTh YBE-
PEHHOTO BJIAJICHUS] HAaBBIKAMU PEYEBOM  JIESITEIBHOCTH B  COIMAIBHO-
npodeccruoHaIbHOM chepe Ha PYyCCKOM M WHOCTPAHHBIX SI3bIKaX. DTUM 00Y-
CJIOBJICHA 00Ilasi CTpaTerusi 3bIKOBOTO OOy4YeHHs B TEXHUYECKOM BY3€, KOTO-
pO€ HaIpaBJeHO Ha MPUOOPETEHHE COIMOKYJIbTYPHOW, KOMMYHUKATUBHOU U
MPEIMETHON KOMIETEHIIUH KaK OCHOBBI MEKKYJIbTYPHOTO TTPO(ECCHOHATBEHOTO
obmenus. [locnennee mpeamnonaraeT yCBOCHHE yYaCTHUKAMH KOMMYHUKAIIHH
BCEr0 KOMIUIEKCA COLMO- U JIMHIBOKYJIBTYPOJOTHYECKHUX ACIIEKTOB PEUYEBOM Jie-
ATEJIbBHOCTH Pa3HOHAIIMOHAIbHBIX HOCUTENEH SI3bIKOBOTO CO3ZHAHUSI.

Ocobast 00macTe BY30BCKOM JTUHTBOJUAAKTHKU — 3TO HU3YYCHHE S3bIKA
HayKH, $I3bIKa €CTECTBEHHOHAYUYHBIX HCCIEIOBAHUM, TEXHUKHU, TEXHOJIOTHIl.
OTOT acTMeKT TEOPUU U MPAKTHUKH S3BIKOBOTO OOYYECHHSI B TEXHUUYECKOM BY3€
SBIIIETCSI TIPHOPUTETHBIM COTJIACHO YCTAaHOBKaM NPO(eCCHOHATBLHO OPHUEHTH-
POBAaHHOW JTUHTBOMETOIUKH.

3amgaun 00y4eHHs] UHOCTPAHHOMY SI3bIKY B TEXHHMYECKOM BY3€ J0CTATOY-
HO OOIIMPHBI U 3aKIIIOYAIOTCS B CIIEYIOLIEM:



- pa3BUTHE YMEHUN CBOOOJTHO OPUEHTUPOBATHLCA B COBPEMEHHOM HHGOP-
MaIlMOHHOM MPOCTPAHCTBE;

- U3BJICUYEHUE U OIIEHKA 3HAYUMOCTU HEOOXO0AMMOW NHPOpMaLIUK;

- TOTOBHOCTH K BCTYIUICHHIO B HETMIOCPEJICTBEHHOE MHOS3BIUHOE Mpodec-
CHOHAJIbHOE OOIIEHUE, Y4acTHe B AUCKYCCHUSX U BBICTYIUICHHE C JOKJIaJaMU Ha
MEXKTyHAPOIHBIX KOH(EPEHIUAX, CEMUHAPAX U CUMIIO3UYyMaX;

- paclIMpeHrue KPyrozopa CTYJIEHTOB, MOBBIINICHUE YPOBHS KYJIbTYpPhl U
00pa30BaHHOCTH, a TAK)KE COBEPILICHCTBOBAHUE KYJIBTYPhI PEUH U OOIICHNUS;

- U3y4YCHHUE TpaAuIluid, 0ObIYaeB, STHOMCUXOJIOTUYECKUX OCOOEHHOCTEH,
PEYEBOT0 ATUKETAa KOHKPETHOTO HAPOAa/CTpaHbl U3y4aeMOTO S3bIKa;

- BOCIIUTAHUE YBAXKUTEIILHOTO OTHOILICHUS K JYXOBHBIM LIEHHOCTSIM CBOE-
ro U IPyTUX HAPOJIOB;

- pa3BUTHE TBOPUYECKOW AKTMBHOCTHU W JIMYHOM OTBETCTBEHHOCTH BCEX
YYaCTHUKOB 00Pa30BaTENbHOIO MpoIiecca 3a Pe3yJbTaTUBHOCTh 00yUEeHUS.

J171s1 BEITIOJTHEHUS TIOCTABJICHHBIX 3aJ1a4 B TEXHUYECKUX YHUBEPCUTETAX !

- pa3pabaThIBalOTCS HOBBIE W COBEPIICHCTBYIOTCS JCHCTBYIOIIUE MHOTO-
YPOBHEBBIE MPOTPAMMBI SI3BIKOBOTO OOYUYEHHSI B TEXHMUYECKUX BY3axX C Y4ETOM
nesne o0yyeHus;

- CO3/Ial0TCS COBPEMEHHbIE MPO(ECCHOHATBFHO OPUEHTUPOBAHHBIE Yy4eO-
HUKH U Y4eOHBIC TTOCOOUS IO SI3bIKY CTEIUaTbHOCTEN By3a (B TOM UHCIIE MYJIb-
TUMEIUMHBIC), HAIlEJICHHBIC Ha Pa3BUTHE YMEHUN HAy4HO-JEJI0BOTO Ipodeccu-
OHAJIBLHOTO OOIIEeHMsI (YCTHOTO ¥ TUCBMEHHOTO);

- UCTIONIb3YIOTCS HOBBIE TEXHUYECKHE CPEJCTBA OOyYECHHUS M HOBBIE TEX-
HOJIOTUU;

- IOCTOSTHHO OOHOBIIETCA CAMT SI3BIKOBBIX (DaKyibTeTOB U Kadeap A
pacIIMpeHrs BO3MOKHOCTEH caMOCTOSITEIbHON pabOThI CTYIEHTOB;

- POBOJIATCA CTYACHYECKHME HaydHble KOH(EpeHIMH Ha HHOCTPAHHBIX
A3bIKaxX (BKJIFOYAsI PYCCKUIA) U S3BIKOBBIE KITYOBI;

- C YYETOM COITMAIBHOTO 3aKa3a OOIIECTBA PACIIUPSAETCS MAIUTpa U3yda-
€MBIX SI3BIKOB B TEXHUYECKOM BY3€ PYCCKOT0, aHTJIMMCKOTO, (PpaHIy3CKOTO,
HEMEIIKOTO, UCITAHCKOT0, UTAJIbTHCKOTO, KUTACKOTO;

- IPENO/IaBaTeNM S3bIKOBBIX Kadeap B3aUMOJICUCTBYIOT C SI3bIKOBBHIMU
Kadeapamu 3apyOeKHBIX BY30B B Y4EOHO-METOIUYCCKON M HAYUYHO-UCCIIEI0BA-
TEJIBCKOM 00JaCTsIX.

HacTosimmii cOOpHUK BKIIIOYAET CTYACHUYECKHE CTaThU HAa MHOCTPAHHBIX
A3bIKaX, PACKPBIBAIOIINE HEKOTOPHIE ACMEKThl HAYyYHO-TEXHOJOTMYECKOIO pas-
BUTHUS TEX CICIHMAIBHBIX 00JIaCTeH, B KOTOPHIX O0YYAIOTCSl CTYJEHTHI - aBTOPHI
paboT, ¥ MOATOTOBJICHHBIE B TIPOIIECCE SI3BIKOBOM MOJITOTOBKU HA MHOCTPAHHBIX
A3bIKax I0J] PYKOBOACTBOM IpernojaBaresieil benropoackoro rocyaapcTBEHHO-
ro TeXHOJOorn4eckoro ynusepcurera umenu B.I'. [llyxoBa u MockoBckoro roc-
YAApCTBEHHOI'O0 TeXHUYEeCKOro yHuBepcutera umenu H.D. baymana (Hauwmo-
HAJIBHOTO HCCIIEOBATENBCKOTO yHHBEpCcHUTeTa). JlaHHBI COOPHUK CTyACHYE-
CKHX paboT siBNsieT coOOW MPOJOKEHUE W Pa3BUTHE MaTepUaloB COOpPHHUKA
Hay4HBIX cTaTeil «COBPEMEHHOE TeXHOJIOTHUECKOe 00pa30oBaHuey, U3TaHHOTO B
Mae 2021 roga B cooTBeTCcTBUU C peiieHremM Coera Accolianuy TEXHUYECKUX
yHuBepcuteToB oT 10 nexadps 2020 rona.

Jlupexyusa Accoyuayuu mexHuuecKux yHUGepCumemos
Jlexanam ¢axynromema nuneeucmuxu MI'TY um. H.D. baymana
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Abstract. The article deals with the issues of innovations of the 21st century and
their impact on people. The pros and cons of new technologies are shown. The
problem of ecology and the impact of technologies on the environment is con-
sidered. The article also discusses the great founders of chemistry, who are di-
rectly related to the development of technology, as thanks to their work, new in-
ventions still appear.

Keywords: science, innovation, development, technology, ecology.
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Annomauua. B cmamve paccmampusaromces 6onpocul unnosayui 21 éexa u ux
enuanue Ha denoseka. llokazanvl naocvl U MUHYCbl HOBbIX mexHono2ull. Pac-
cMompena npoobaema 3K0N02UU U BIAUSHUE MEXHOI02UL HA OKPYIHCATOWYIO CPeDy.
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Recently, the world has seen a lot of discoveries in completely different
and dissimilar industries. Our world has changed a lot over the past 20 years,
thanks to discoveries. Innovations simplify human life in many ways and give a
«new breathy for the field of science. Science is moving forward every day, alt-
hough not as fast as expected in the last century. Astronomy, electronics, nano-
technology, and medicine are steadily developing. Humanity is creating grandi-
ose projects for the development of the moon, and a flight to Mars is planned.

Every year, scientists make the most incredible discoveries, from minor to
global for the history of all mankind, from completely random to those that sci-
entists have been going for years. No one will deny the importance of modern
technology. Innovation has made people's lives easier. Thanks to the rapid de-
velopment of technology, people can use many smart gadgets in their daily
lives. Modern technologies have replaced people in the workplace, robots do the
work that people used to do. Many businesses have used robots to increase
productivity and efficiency. | believe that new discoveries have their pros and
cons because even after new tools for helping with housework, people become
lazier.

| think that in the new decade we will see even more new discoveries and
inventions. After all, people now see only the tip of the iceberg of what we can
learn. But this does not cool the fervor of scientists and researchers, but rather
warms their interest. After all every scientist strives to discover something new
so that his work is noticed.

Thanks to the work of great scientists, discoveries are now taking place.
After all, without the works and research of Lomonosov and Mendeleev, there
would not have been the discoveries that we see now.

Looking at Lomonosov's research in the field of chemistry, we can say
that many of his works were significantly ahead of the science of those years.
Nowadays, Lomonosov could have won the Nobel prize for his atomic-
molecular theory, since, within the framework of this theory, he clearly distin-
guished two stages in the structure of matter: elements and molecules. Lomono-
sov justified the need to involve physics to explain chemical phenomena and
proposed the name «physical chemistry» for the theoretical part of chemistry,
and «technical chemistryy for the practical part.

Dmitry Ivanovich Mendeleev was also a great scientist and a great man.
Being in difficult living conditions, this versatile person was able to prove what
he is capable of. Mendeleev went through a difficult path to recognition and
fame. The periodic law became the great brainchild of the scientist. The discov-
ery of the law accelerated the development of chemistry and the discovery of
new chemical elements.

After all, without opening the periodic table, we would not have known
so soon how many elements exist. After all, until now all the elements are not
known and they are only beginning to be studied by new scientists who could
not have done it without the works of Mendeleev. Breakthroughs occur in com-
pletely different areas from space exploration and archeology to biology and
many other scientific fields. Some of these discoveries help to explain the most
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mysterious secrets in the world and allow you to see something incredible for
the first time. In the 21st century, there was such a big leap forward that a group
of scientists was able to develop a device that detects the early stage of lung
cancer.

The discovery is something that has long existed in nature, we just did not
know about the fact of its existence. It is difficult to overestimate the role of sci-
ence in the modern world. With the help of science, a person gets knowledge
about nature, society, and thinking.

In the 21st century, mankind is facing several new challenges, their solu-
tion will determine future progress. In the 21st century, there are thousands of
scientific discoveries. In the 21st century, we have seen the emergence of
smartphones, computers, and new cars.

| think we live in a unique time. New discoveries in the 21st century play
a very important role. After all, by opening something new, we learn more and
more about the world. The 21st century has only recently begun, but much has
already been achieved in different areas.

Almost every day we learn about new interesting inventions that make
our life easier and, in general, contribute to progress. Almost two decades of the
21st century have brought a lot of significant inventions. We now have sensors
that can detect the existence of a dangerous virus in the air. A goal of the 21st
century should be to develop the capability latent in everybody by harnessing
powerful technologies that accelerate learning potential.

| believe that in the future we will have even more discoveries that will
turn our consciousness, including our view of the world. After all, by taking
steps towards discoveries, we make our life more interesting and easier. But al-
so do not forget what harm we do to the planet when we make discoveries. The
21st century is the century of environmental pollution. Pollution of the atmos-
phere, water bodies - this is all behind the global discoveries of the 21st century.

Now it is very important to pay attention to problems that are related to
the environment. After all, for example, global warming is happening. Scientists
have shown that the melting of glaciers increases every year.

References

1. T'opernsia, B.I1. MTHHOBaIlMOHHBIN MyTh pa3BUTHs 1Ji1 HOBOM Poccuu. —
M.: Hayka, 2005. - 343 c.

2. NBIC-texnonorun. HWMuHoBarmonHas muBwinsanmsa XXI Beka/
A K. Kazannes u ap. — M.: UTHOPA-M, 2018. — 384 c.

3. ApxuB ucTOpUM HayKu U TexHukH. Bemyck 3. — M.: Hayka, 2007. —
480 c.

4. Kcenodonrtos, b.C. Ilpombimmennas sxosorusi: Y4yebHoe mocooue /
b.C. Kcenodonron, I'.Il IlaBmuxun, E.H. CumakoBa. — M.: U] Dopym,
HUII Uadpa-M, 2013. - 208 c.



What inventions await us in the future...
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Abstract. The article examines the main problems of the development of mod-
ern science and technology. Examples of improving technology, equipment and
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Annomayua. B cmamve paccmampugaiomcsi OCHO8Hvle NpoONemMbl pa36Umus.
COBPEMEHHOU HAYKU U MexXHOoLo2uU. [{anvl npumepvl co8epuiencmeo8anus mex-
HUKY, 000pyoosaHus u memoouxu. lIpoananuzuposanvl 603MOICHOCIU peule-
HUs npobnemvl YCOBEPULEHCNBOBAHUEM UHCMPYMEHMO8 OJisl MEeXHUYeCKo2o
NPUMEHEHUAL.

Knroueewie cnosa: mexnuka, obopyoogatue, nooxoo, CO8epuUIeHCMBOBAHUE.

| often wonder what our future will look like. Modern technology is rap-
idly progressing, which means the appearance of various new products. There
are hundreds of films describing various theories about this. Some, of course,
are fantastic, but many are quite realistic. A large number of people are waiting
for robots to start doing housework, until flying machines appear, until comput-
ers begin to do most of the work that people today do. In addition, machine can
replace many professions. | personally hope that in the future, people will solve
many of the problems of today's life, such as discrimination, homeless people
and unemployment. It will be difficult to solve environmental problems due to
the development of the industry, but I still hope that technological progress will
make it possible to stop global warming and pollution. Speaking of the distant
future, maybe we will even find another planet for life, which would be incredi-
bly cool. Now it looks more like a fantasy.

Nowadays, people can hardly imagine their life without modern technol-
ogy. It is almost impossible to leave home, for example, without a mobile phone
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or MP3 player. These devices have become an important part of our lives. In
addition, almost every day new technologies are invented or existing ones are
improved. To keep up with the times, people are buying new items. Soon our
homes and jobs will look like electronics stores.

Technology surrounds us everywhere. Firstly, they are needed for work.
All modern offices are equipped with computers, scanners, printers and other
useful machines. One of the most important devices today is the Wi-Fi modem,
as it provides the Internet. Secondly, technology surrounds us at home, in cars
and everywhere. This includes televisions, radios, refrigerators, vacuum clean-
ers, washing machines, CD players, e-books, cameras and the like. Perhaps the
most important thing in technological progress is that it allows us to do many
things that would not have been possible without it. For example, we can com-
municate with friends from other countries using computers. We can even see
them and communicate in real time.

Recently, the speed of human development has reached incredible propor-
tions. This has been achieved through the development of information technolo-
gy. Information is everywhere. The volume is growing very quickly. The ex-
change and search for information is no longer a problem today. This is leading
to globalization. The entire planet can work for its own sake, although this level,
to put it mildly, has not yet been reached. What we got used to in the distant
past, in most cases, could only be perceived as the fruit of a beautiful fantasy.
What discoveries await us in the future and what will the life of an ordinary per-
son be like? When you envision the future, you can look into the future for ten
or a thousand years. This question is very entertaining, it allows you to stimulate
the imagination, but at the same time, of course, we cannot accurately predict
the smallest part of new discoveries. It would be interesting to know what areas
of life will be affected in the near future.

Let us start with the future of human habitation. Attempts to make him
«smarty» took a long time. There are mirrors with built-in TVs, switches that re-
spond to sound commands or movement. Then it will be a system with memory,
which stores settings such as TV volume, water or air temperature, light bright-
ness and other parameters for each family member separately. The washing ma-
chine with special technology can operate without water and fight dirt with air
and ions. The automatic vacuum cleaner works by itself and avoids obstacles.
All devices communicate wirelessly. You can also exclude cables for powering
devices later. Multifunctional devices such as modern smartphones do not need
to be charged.

On the street, public institutions react to the environment. For example,
the seats at bus stops glow differently depending on the rhythm of the environ-
ment and the intensity of their use.

The technique is getting smaller, thinner and more functional. For exam-
ple, a small virtual aloum can store many photos and videos and immediately
share them with others. The image can be projected anywhere. Among other
things, technologies are being developed with the help of which images float in
the air right in front of the viewer.

In the distant future, problems with drinking water may arise. To purify
water, it is enough to drink it through a small, similar-to-ordinary straw.
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Shape-shifting devices will take a big place in our lives. A phone is al-
ready being developed that can be worn on the wrist like a watch, straightened
and made very thin, placed on a table in the form of a chic figure, or attached to
the ear in a curved manner. Complex form — depending on use.

In the pen device, you can combine a mobile phone with handwriting
function, virtual keyboard, projector, and scanner and at the same time electron-
ic ID card with wireless Internet access. In case of loss, it is easy to find, and in
case of failure, it can be restored from the global network.

However, what if you look far into the future...

The most significant discovery expected in the future is, of course, artifi-
cial intelligence. The so-called «neural networks» that mimic the work of the
brain are now developing rapidly. Then all devices can think, make decisions
and act differently under different conditions. For example, transport can run
smoothly and intelligent robots can be created.

This also includes the interaction of a person with devices or with each
other through thoughts, as well as the introduction of devices into a person. It
will be possible to communicate without a voice. In this case, it will be possible
to simultaneously draw thoughts from the global network. The question of hu-
man knowledge is being greatly revised, since it will acquire a completely new
character.

Genetics is becoming the main branch of science. Tree seeds have already
been grown that can instantly grow into a stool or other shape and be used
throughout the home. They are strong and durable. These technologies are now
very expensive.

If it is possible to influence the genetics of the organism, then it is possi-
ble to choose and correct the appearance of the child born in the family, as well
as to exclude the development of pathologies.

It is possible that in the distant future a new profession will appear, very
similar to the computer programmers of our time, but in the field of genetics.
Then, first, a low level of programming for new organisms is created, and then a
higher level, thanks to which completely new, incredibly complex organisms
can be created in a short time.

In conclusion, | would like to say that technological progress continues,
and it moves quite quickly. Thus, I think that soon we will live in «smart» hous-
es with robots that will do everything instead of us. The development of tech-
nology in the future will allow you to conquer the vastness of space and so on...
However, all this is only an assumption... Time will tell what will actually hap-
pen.
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Texnn4yeckne HAYKH U UCTOPHSI UX Pa3BUTHUS

K.U. Jlyouna,

cmyoenmka I Kypca kagedpvl mexnonro2uu cmexkia u Kepamuku
Hncmumyma xumuuecxoii mexnonozcuu beneopoockozo eocyoapcmeennoco
mexHono2uyecko2o ynugsepcumema umenu B.1". [llyxoea

Annomayusa. B cmamve paccmampusaiomcs 60npocvl CMAHOGIeHUs MeXHOLO0-
2UYeCKUX HAYK KaKk camocmosmenvrotl Hayku. Tloxazano npoucxoscoenue mex-
HUYeCKUX HAYK U dmansl ux pazeumus. Paccmampueaemcs 6xk1a0, eHeceHHblll 8
pazeumue oowecmea. Paccmompenvl e2o naznauenue, co30anubvle MexHoI02UU
u yempoticmea. Iloxkazano, kakue od1acmu mecHo C813aHbl ¢ MEeXHUYeCKUMU
Haykamu. Mcmopusi cmanosnenuss mexHuueckux HaykK Oelumcsi Ha HeCKOJbKO
amanos, xapakmepusyiowux pazsumue mexuwuxu. Iloxazano maxoice. Kax mex-
HUYeCKasi HayKa cnocoocmeosana CmaHosieHuio U pa3eumuro UHGOPpMayuoHHO-
20 0OWecmea, nos6IeHU0 HOBbIX HAYK, MAKUX KAK S0epHas usuka, meopemiu-
yeckoe U IKCNepuUMeHmaibHoe mamepuanosedenue u op.

Knrwouesnvie cnosa: mexuuueckue HAyKu, pazsumue, NpaKmuiecKue 3Hanus, 0o-
CIUDICEHUS], HAYYHO-MEXHUYECKUU NPO2Pecc, COBPEMEHHBIU MUP.
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The modern world has evolved and is still developing. New technologies,
devices and gadgets appear every year. It is thanks to the development of sci-
ence that we have those benefits without which we can no longer imagine our
life. Technical sciences have made a great contribution to the development of
the world.

Engineering sciences are applied sciences that study technology and pro-
cesses that are associated with its creation, development and interaction with
environment and humans. Engineering Science Provides Transfer human
knowledge into the physical environment through the creation of technology,
the totality of which makes up an artificial, consciously created human habitat —
the so-called techno sphere. Despite, that technology is only a product of human
activities, technical sciences are associated with natural and social sciences
since technology obeys the same objective laws as natural objects.

Technical sciences have an exclusively applied, practical purpose. How-
ever, there is an inextricable link between applied research and fundamental sci-
ence: on the one hand, the results of fundamental research are the theoretical ba-
sis for conducting applied research, and on the other hand, the results of scien-
tific and technical activities provide evidence that can confirm or refute scien-
tific theories formulated by scientists-theorists. It was the applied orientation of
technical sciences that led to the creation of the first heat engines, flying and
further spacecraft, and the most complex technical objects. The technology is
based on the use of the laws of nature. The entire history of technology reveals
the interaction of technology and natural science. Solving this or that technical
question based on the already discovered laws of nature, man at the same time
discovers new properties of things and thereby moves natural science forward.

Technical sciences appeared and began to develop relatively recently, at
the beginning of the 19th century, and technology itself appeared much earlier.
In modern times, there is a gradual formation of classical scientific and
technical knowledge. Several stages can be distinguished in the development of
technical sciences in modern times.

Stage | (XVII — mid-18th century) — the time of the first proper scientific
revolution, which is marked by the formation of the experimental method and
the mathematization of natural science as the application of scientific results in
technology. By the end of this stage, thanks to I. Newton, the first — mechanistic —
scientific picture of the world was formed. Under these conditions, technology
acts as an object of research in natural science, since the formation of
experimental science requires the creation of tools and measuring instruments.
During the period under review, the first specialized technical educational
Institutions began to appear, mainly military engineering and mining. At the
beginning of the XVIII century. the training of military engineers (gunners and
builders) was most widely represented in France. In Russia, founded in 1700—
1701. applied disciplines were taught at the School of Engineering, as well as at
the School of Mathematical and Navigational Sciences. In 1715 the St.
Petersburg Naval Academy was opened.
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Stage Il (second half of the 18th — mid-19th centuries) is characterized
by the formation of scientific and technical knowledge based on the use of
natural sciences knowledge in engineering practice and, secondly, by the
emergence of the first technical sciences. The industrial upsurge led to the
emergence of new types of production and stimulated a number of technical
inventions. In the first half of the 19th century, they changed the entire system
of social relations (railway locomotives, steamships, agricultural machines,
electric telegraphs, cameras). The foundations of electromechanics were laid.
Under these conditions, the need arose to replicate and modify the invented
engineering devices. During the period under review, the scientific foundation
of heat engineering was created, electrical engineering was born, the analytical
foundations of mechanical sciences were laid.

Stage 111 (the last third of the 19th — beginning of the 20th centuries) —
the time of completion of the transition from a simple transfer of technical
knowledge and skills accumulated by previous generations to the development
of science through a system of professional activity and education, the basis of
which was a mechanistic picture of the world. The stage is characterized by the
disciplinary design of technical sciences and the construction of a number of
fundamental technical theories. By the end of the stage, a system of
international scientific communication in the engineering field is formed:
scientific and technical periodicals appear, scientific and technical communities
are created. All this contributes to the disciplinary formulation of the classical
technical sciences - the theory of machines and mechanisms, heat engineering,
electrical and radio engineering, the theory of automatic control. The formation
of the classical theory of resistance of materials and fracture mechanics is
coming to an end. The formation of the theory of steam engines leads to the
creation of scientific calculations of steam 9 turbines and the development of
scientific and technical foundations of combustion and gasification of fuel. The
theoretical foundations of the flight of aircraft are being created. Formation of
fundamental sections of technical sciences is nearing completion.

In the middle of the XX century. humanity is entering a new information
era, the folding of the information society. This was facilitated by such technical
advances as the emergence of atomic energy, rocket technology, the creation of
synthetic materials, television, electronic computers. New areas of scientific and
technical knowledge are emerging: nuclear physics, nuclear instrumentation,
theoretical and experimental materials science, and the theory of creating
artificial materials. New technologies and technological disciplines are
emerging. Quantum science is born and theoretical disciplines of laser
technology are developed.

Summing up, | want to say that the interaction of science and technology
Is the most important condition for the implementation of not only scientific and
technological progress, but also social development in general.
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BbITh MOKeT, KOraa-Hu0y/1b HCKYCCTBEHHBIN MHTEJJIEKT
HAC Iepeurpaert...

K.IO. Cmanucnasckas,

cmyoeumka 1 kypca kageopvl uHGoOpMayUOHHBIX MEXHOI02UL

Hncmumyma snepeemuku, UH@GOPMAYUOHHBIX MEXHOLOUL U YNPABNAIOUSUX
cucmem Beneopoockoeo eocyoapcmeenno2o mexHono2uueckoeo yHugepcumema
umenu B.I'. [llyxosa,

U.B. Csedicenyesa,

KOHCYIbMAHM NO A3bIKY, 00YeHm Kagpeopbl UHOCMPAHHBIX A3bIKOG
BI'TY um. B.I'. Illyxosa, k.neo.H.

Annomauua. B oanHou cmamve ONUCAHO B03HUKHOBEHUE U PA3BUMUE UCK)C-
CMBeHH020 unmenniekma. laxoce 30ecb paccmampueaemcs HenocpeoCmeeHHo .
umo Mo makoe, HAYUHAsA ¢ 6A308020, YMO MAKOE KUHMEIEKMY, 3aMmpasusas
npuUMeHeHue OaHHOU MEXHOJI02UU 8 NOBCEOHEBHOU JHCUZHU Hell0BeKa U 3aKAHYU-
8a51 CAMBIMU HOBbLIMU PA3PAOOMKAMU U OPUSUHATbHEUWUMU UOESAMU.
Knroueswvie cnosa: uckyccmeennviil uHmesiekm, UHmMeniekm, Heupocems, eup-
MYanbHbull, 2anepest, YmeHue Molcieu.

Currently, it is generally accepted that there is such a thing as artificial in-
telligence, and that it is developing at a tremendous speed. One has only to look
at the world around us and it becomes clear that artificial intelligence is every-
where, from production automation to smart assistants at home; it wakes up a
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lot of people in the morning, and connects their favorite music when they go to
make breakfast.

But if artificial intelligence is really so close to us and widespread, then
shouldn't we strive to learn a little more about it than most people know?

So, to begin with, what is intelligence in principle? Generally speaking,
this word was borrowed in the first third of the XIX century with the meaning
«thinking ability». It is not known what language it came from, but German,
English, and French, which were popular in Russia at the time, are cited as pos-
sible sources. It also means the thinking ability of a person, the mind, the level
of mental development

The term artificial intelligence (artificial intelligence) was proposed in
1956 at a seminar with the same name at Stanford University (USA). Currently,
there are many different definitions of artificial intelligence. This diversity is
explained by the fact that this concept can be considered in different contexts.
That is, it can be considered as a science (a branch of computer science), a set of
technologies, or an implemented model of the mind (a goal). Some scientists
tend to view artificial intelligence as something that is constantly elusive and
inaccessible (a goal that is always beyond the horizon). This view is explained
by the fact that technologies and algorithms developed within the framework of
artificial intelligence, over time, become an integral part of information tech-
nology and are no longer associated with it. If we take this point of view, then
artificial intelligence can be called «not yet widely used or not yet open tech-
nologies that implement or model the processes of information processing in the
Nervous systemy.
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Picture 1. Stanford University (USA).

The idea of creating an artificial likeness of the human mind for solving
complex problems and modeling the thinking ability was first expressed
by R. Lulli, who in the XIV century tried to create a machine for solving various
problems on the basis of a general classification of concepts [1].
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In the XVIII century, G. Leibniz and R. Descartes independently devel-
oped this idea, offering universal languages for the classification of all sciences.
These ideas formed the basis of theoretical developments in the field of creating
artificial intelligence.

During its existence, artificial intelligence has undergone numerous
changes.

At first, under the influence of the first successes, the researchers allowed
themselves somewhat rash statements, which were later repeatedly reproached
by them. For example, in 1958, the American Herbert Simon, who later became
a Nobel Prize winner in economics, said that if machines were allowed to par-
ticipate in international competitions, they would become world chess champi-
ons in the next ten years.

Progress slowed in the mid-1960s. In 1965, a ten-year-old boy defeated a
computer in a chess match; in 1966, a report commissioned by the United States
Senate described the inherent limitations of machine translation. For about a
decade, the press has been disapproving of Al.

The research did not stop, but went in new directions. Scientists became
interested in the psychology of memory, the mechanisms of understanding that
they tried to imitate on a computer, and the role of knowledge in the thought
process. This led to the emergence of significantly developed methods of se-
mantic representation of knowledge in the mid-1970s, as well as to the creation
of expert systems, so named because they used the knowledge of qualified spe-
cialists to reproduce thought processes. In the early 1980s, great expectations
were placed on expert systems due to their wide application possibilities, for ex-
ample, for medical diagnostics.

Technical improvements allowed the development of Machine Learning
algorithms, thanks to which computers were able to accumulate knowledge and
automatically reprogram based on their own experience.

Such intelligent systems were used to perform a wide variety of tasks
(fingerprint identification, speech recognition, etc.), and combinations of vari-
ous methods from the field of artificial intelligence, computer science, artificial
life, and other disciplines were used to create hybrid systems.

Since the late 1990s, artificial intelligence has been combined with robot-
ics and the human — machine interface to create intelligent agents that assume
the presence of feelings and emotions. This led, among other things, to the
emergence of a new research direction — affective (or emotional) computing (af-
fective computing), aimed at analyzing the reactions of a subject who feels emo-
tions, and their reproduction on a machine, and allowed improving dialog sys-
tems (chatbots) [2].

Since 2010, the power of computers allows you to combine the so-called
Big Data with Deep Learning, which is based on the use of artificial neural net-
works. Very successful application in many areas allows us to talk about the re-
vival of artificial intelligence.

Self-learning intelligent systems are widely used in almost all areas, espe-
cially in industry, banking, insurance, healthcare and defense. Many routine
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processes can now be automated, which will transform our professions and
eventually eliminate some of them.

In recent years, the IT market has seen a real boom in the field of solu-
tions based on artificial intelligence. And this is not surprising: modern compu-
ting and neural network technologies have reached a level that allows Al sys-
tems to solve very complex practical tasks for humans, and developers to create
innovative applications and services that demonstrate the limitless potential of
electronic intelligence.

One of the brightest examples of the intensive development of artificial
intelligence technologies was created by specialists of Intel Labs and Cornell
University Al-a complex that can distinguish odors and simulate the work of the
human olfactory nervous system. The development is based on Intel Loihi neu-
romorphic processors that combine learning, training and decision-making pro-
cesses in a single chip and allow the system to be autonomous and «smart»
without connecting to the cloud (to a database). During the experiments, the
complex designed and equipped with chemical sensors demonstrated high effi-
ciency in detecting odors of dangerous substances in the air, even in conditions
of strong interference. Such solutions, Intel believes, will help in the develop-
ment of robotics, when robots will be able to sort products themselves, focusing
on the smell, will push the development of environmental monitoring systems,
will lead to increased occupational safety in production and, in general, will
give an impetus to the development of the cognitive abilities of silicon proces-
sors.

Picture 2. Intel Loihi processor.

Al system developers have made significant progress in the field of medi-
cine in 2020. So, the company DeepMind, owned by the holding company Al-
phabet (Google), announced a significant breakthrough in predicting the folding
(folding) of proteins. The problem of predicting protein folding is considered
one of the 125 most important problems to solve today, as well as one of the

19



greatest problems in biology over the past 50 years. The fact is that proteins are
assembled from linear sequences of amino acids, which after synthesis take a
unique spatial form, and there are a huge number of such forms. At the moment,
out of hundreds of millions of proteins (combinations of amino acids), only
0.1% of the compounds whose spatial structure is also well known have been
studied. Unknown proteins, as well as compounds whose properties have not yet
been confirmed experimentally, scientists are trying to predict with the help of
computers. But until now, no one has been able to calculate with a sufficient
degree of accuracy what 3D shape a protein will take from a given set and se-
quences of amino acids. DeepMind claims to have found the key to solving this
problem. If this is the case, then we can expect a breakthrough in the discovery
of new drugs and vaccines, as well as in understanding the origin and course of
many diseases.

Mind reading is still the domain of science fiction movies and books.
However, science and technology do not stand still, and there is every reason to
believe that in the future this kind of technology will become a reality. A group
of scientists from the University of California, San Francisco, managed to make
a step forward in this direction, experimentally proving the possibility of recog-
nizing nerve signals in the human brain and translating them into understanda-
ble words using a recurrent neural network and electrodes implanted in the
brain. The experiment involved patients with epilepsy, whose electrodes were
implanted to fight the neurological disease and track seizures. It so happened
that some of the electrodes were in the areas of the brain in which the selection
of words, the composition of expressions and feedback is carried out with the
areas of the brain that perceive a person's own speech. The subjects were asked
to mentally and then aloud say several sentences with a limited set of words.
Simultaneously, signals were taken from the sensors implanted in the brain. The
resulting data was transmitted to a neural network for training, and the interme-
diate result was given for analysis to another Al network. The probability of
misidentifying words was only 3 percent. An impressive figure!

Electronic intelligence has found application in the visual arts. In mid-
2020, it became known about the creation of the Timecraft machine learning
system by specialists of the MIT Artificial Intelligence Laboratory, which al-
lows you to recreate the process of writing paintings and applying brushstrokes
for paintings by famous artists, whether Monet, Vincent Van Gogh or Salvador
Dali. It is reported that the neural network was initially trained on two hundred
videos with accelerated shooting techniques for writing real digital and water-
color paintings. After that, the researchers created a convolutional neural net-
work that is designed to «deconstruct» artwork based on their knowledge of the
process of creating paintings. As a result, the Timecraft system managed to
show higher efficiency than existing similar projects in more than 90 % of cas-
es. Not a bad result. In addition to virtual history lessons, the Timecraft Al sys-
tem can be useful for illustrating general drawing techniques and techniques for
beginners. The company «Yandex», which opened a virtual gallery of neural
network art, which presents four thousand unique paintings created by artificial
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intelligence, also sang to be noted in the creative Al segment. The gallery is lo-
cated at yandex.ru/lab/ganart and it is divided into four thematic halls: «Peo-
ple», «Nature», «City» and «Moody. To train the neural network, Yandex spe-
cialists used works belonging to different areas of painting: from Fauvism and
cubism to minimalism and street art. In the course of training, the Al system
studied 40 thousand paintings, and then took up the creation of its own works.
To select pictures by different categories, we used a different neural network,
which is used in the Yandex. Pictures service to search for images by search
queries. It was she who was able to see people, nature, the city and different
moods in the paintings, sorting the available works by categories [3].
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Picture 3. Virtual gallery of neural network art.

Acrtificial intelligence has found many applications in other areas of hu-
man activity. For example, NVIDIA used Al to recreate the gameplay of the
famous arcade video game Pac-Man using the GameGAN neural network. To
solve this problem, the artificial intelligence took only 4 days. The company
trained the neural network using 50 thousand game sessions in Pac-Man. Then
she was given the task of recreating the entire game, from the static walls and
dots to the moving ghosts and Pacman himself. The game was trained and rec-
reated using a quartet of NVIDIA Quadro GP100 graphics accelerators. The
most interesting thing is that GameGAN was not given access to the original
code of the game or its engine. The whole training consisted of one neural net-
work watching another neural network play Pac-Man. «To create a game like
Pac-Man, the programmer needs to come up with and prescribe the rules of be-
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havior and interaction of all available agents inside the game. This is a very
painstaking job. GameGAN can simplify this task. The neural network is able to
learn new rules through observation. ldeally, algorithms like GameGAN can be
trained to generate procedural rules for the game you want to create», explain
the NVIDIA researchers, who emphasize that in the future, their development
can be used not only in the gaming industry, but also in other areas.

A curious development in the field of artificial intelligence was noted
Mail.ru Group, which introduced the platform in 2020 dictor.mail.ru, which al-
lows you to create studio-quality news and reportage videos in a few clicks. To
create a video, it is enough to upload the text of the news to the system — and the
virtual presenter will read it out. The announcers look and talk like real people:
when reading the news, they realistically reproduce facial expressions, react
emotionally and place semantic accents. The appearance of the speaker is cho-
sen by the user: the company has created several models of digital presenters,
the prototypes for which were real people. In Mail.ru They emphasize that ma-
chine learning methods were used to create virtual presenters. Speech synthesis
Is based on the developments of the voice assistant Marusya. And the video im-
age is synchronized with speech in real time using the Vision computer vision
system from the same company. Mail.ru A group trained on real prototypes and
video recordings.

Even now, despite the coronovirus pandemic, we can safely say that arti-
ficial intelligence continues to develop intensively. According to analysts at In-
ternational Data Corporation (IDC), global spending in this area amounted to
approximately $ 156.5 billion last year. By 2024, the market volume will double
and exceed $300 billion. In the distant future, artificial intelligence will affect
almost all areas of human activity. This is one of the milestones of human de-
velopment, artificial intelligence is an integral part of our lives. And even de-
spite the numerous ambiguities, it is safe to say that this is necessary for human-
ity. Well, the amount of benefit and harm that can bring or already brings again
depends only on humanity.
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Kiinstliche Intelligenz revolutioniert die Ordnung derWirtschaft

E.A. Medschidow,

Student des 3. Studienjahres, der Fakultiit fiir Ingenieur-Business und
Management, Lehrstuhl fiir « Finanzeny der Staatlichen Technischen
Universitdt Moskau N.E. Bauman (Nationale Forschungsuniversitdt)
e-mail: elvinmedjidli43@gmail.com

Zusammenfassung. Der Artikel beschreibt die Hauptanwendungen von Kiinst-
liche Intelligenz in der modernen Wirtschaft. Es wird berichtet, warumKI und
Big Data heute sehr aktuell ist und in welchen Branchen sie am hdufigsten ver-
wendet wird. Es wirddie ethische Seite dieser Technologien betrachtet. Dariiber
hinaus wird die zukiinftige Entwicklung der kiinstlichen Intelligenz erwdhnt.
Stichworte: Wirtschaft, Kiinstliche Intelligenz, Kapital, Produktion, Arbeit.

N cKycCTBEHHBIA HHTEJICKT MEHACT MOPAA0K IKOHOMUKH

2.4. Meoaicuoos,

cmyoenm 3 Kypca kageopvl puHancos

Gaxyromema uHMICEHEPHO20 OU3HECA U MEHeOHCMEeHMA

Mockosckoeo 2ocyoapcmeeHH020 mexHULecKko2o YyHugepcumema

umenu H.D. Baymana (HayuoHanbHO20 UCCIe008AMENbCKO20 YHUBEPCUMEMA)

Annomayusa. B cmamve paccmampusaiomcsi 0CHO8Hble NPUMEHEHUS. UCKYC-
CMBEHH020 UHMEILIEKMA 8 COBPEeMEeHHOU dKoHoMUKe. Pacckazvlieaemces, nouemy
UCKYCCMBEHHBLI UHMeEIeKm U OoNbluue OaHHble Ce200Hs O4eHb AKMYAbHbl,
makdce 8 Kakux cghepax onu yawe éceco ucnoavzyiomces. Paccmompenvt smu-
yeckue CMopoHvl dMux mexHonocuil. Takaice ynomsanymo 0yoywee pazeumue
UCKYCCMBEHHO20 UHMEIEKMA.

Knioueevie cnosa: sxonomuxa, uckyccmeennvlil UHmMe1ekm, Kanumai, npooyK-
yus, paboma.

Es ist immer ein Menschheitstraum gewesen, die natiirlichenGrenzen des
Menschen zu iiberwinden, einen Deus ex Machina zuerschaffen. Frither waren
Rechenleistungen und Speicherkapazititenzu gering, um kiinstliche Intelligenz
praktisch zu benutzen. Aber dashat sich verdndert und heute konnen wir mas-
senhaft Daten (BigData) erheben, speichern und iiber Algorithmen intelligent-
miteinander verbinden. Es ist also kein Zufall, dass das Themakiinstliche Intel-
ligenz wieder in der Wissenschaft sehr aktuell ist, aber auch die Wirtschaft sich
fiir praktische Anwendungsmoglichkeiten interessiert.

Die Daten haben eine zentrale Bedeutung in der Anwendung undEntwick-
lung von KI. Ohne Big Data gébe es kaum Anwendungen vonKI. Und umge-
kehrt ist Big Data ohne KI nutzlos. Deswegen kann mansagen, Kl ist der
Schliissel zur Wertschopfung aus Daten.
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Die Okonomisierung von KI besteht im Kern darin, dass sie schneller,
und systematischer und effizienter als Menschen mit groen undunstrukturierten
Datenmengen umgehen kann. Durch den Einsatzvon Kl entstehen neue Produk-
te, insbesondere im Bereich vonPredictive und Contextualized Services. Zum
Beispiel benutzt manheute KI in der Banken fiirKreditwiirdigkeit. Also kann
man sagen, wird ein Mensch Kredit bezahlen oder nicht. Die 6konomischeVer-
wendung von Technologien enthilt auch effiziente Kombinationvon Ressour-
cen. KI kann man in diesem Sinne als Erweiterung dertechnologischen Mdog-
lichkeiten verstehen, knappe Ressourcenmiteinander zu kombinieren, um mehr
und auch neuen Output zuproduzieren.

KI ersetzt spezialisierte Arbeit durch daten-basierte Algorithmen.Wissen
und Erfahrung sind nicht mehr an Personen gebunden und benétigen keine Aus-
bildung mehr. KI kann nun alles Wissen und alleErfahrung ohne grofler Spezia-
lisierungskosten heben undzusammentiihren. Die qualifikatorische Lohnpramie
fiir spezialisierte Arbeit wird geringer, weil KI immer mehr kognitive und nicht-
routinemafige Tatigkeiten ausfithren wird. In der Zukunft drohtkeine Massen-
arbeitslosigkeit durch den Einsatz von KI, aberAusbildungskalkiil und Tétig-
keitsprofil von Berufsbildern werden sichmassiv veridndern.

KI definiert das Verhiltnis zwischen Kapital und Arbeit.Daten als Pro-
duktionsfaktor durch KI verdndern das Verhdltniszwischen Kapital und Arbeit.
Fiir weniger qualifizierte Arbeit wird dasVerhiltnis Kapital geschwécht, d. h.
die Arbeitsintensitét sinkt, wie z.B. im Transportsektor, wo es Kapital gibt, aber
man braucht mehrArbeit. Umgekehrt wird der Markteintritt neuer Wettbewerber
ohneKapital deutlich leichter, weil die Anwendung der Daten nicht vonKapital
abhéngt.

Kiinstliche Intelligenz wird zukiinftig in vielen Lebensbereichen undoft
selbststdndig Entscheidungen treffen. Was bedeutet das fiir unsMenschen, auf
die sich diese Entscheidungen auswirken? Es brauchteinen gesellschaftlichen
Konsens dariiber, wie und in welchemUmfang kiinstliche Intelligenz in unser
Leben eingreifen darf. Wirbrauchen also eine Digitale Ethik, die als Navigati-
onsinstrument hilft, die Werte, die in der analogen Welt existieren, auch in die
digitaleWelt zu iibertragen, weil fiir unsere Wirtschaft KI entscheidendeFrage
von Wohlstand und Wettbewerbsfahigkeit ist. Auf KI kdnnenwir nicht verzich-
ten.
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AHaJIN3 pa3IuyMid B IKOHOMHUYECKOM Pa3BUTHM PETHOHOB
HA OCHOBE MHTEJUIEKTYAJbHOI0 THOPHIHOTO AJITOPUTMA
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Annomauyusa. AKmyaibHOCMb UCCAE008AHUSA 00VCNIO08IEHA PA3IUYUAMU 8 NpPU-
POOHOU, COYUANbHOU U AHMPONO2EHHOU Cpede POCCULICKUX Pe2UOHO08, YmOo Npu-
800UM K PA3ZHOMY YPOBHIO UX IKOHOMUYECKO20 PA3BUMUS: NPOMbIUIEHHOU
CMPYKMypol U NAAHUPOBAHUA. XOMs YMepPEeHHble PeCUOHANIbHbIE PA3IUYUA MO-
2ym cmame MOAYKOM K YCUTIEHUIO IKOHOMUUECKOU HCUZHECNOCOOHOCMU U 0alb-
Helue20 passumus 3mMux pecuoHo8, 0OHAKO, Ype3MepHble PA3IuyUs 4acmo om-
PUYAmenbHo Ompaxcaromcs Had COYUANbHOU CMAOUIbHOCMU. YcmanoeneHo,
Ymo NPaKmuka NPpUMeHeHUs UHMELIeKMYalbHbIX al20pUMMO8 NO360Ji51em 00-
cmuysb Oo/lee YCNeuHblX peueHull npaKmu4eckux npooiem, C6A3aHHbIX C Hellu-
HeUHbIMU, OUCKPEMHbIMU U He OUuhdepeHyupyembimu MHOMCECMBEHHbIMU 02Pa-
Huuenuamu. Llenv dannoli cmamovu — aHAIU3 Pasiuduli 8 SIKOHOMUYECKOM pa3-
BUMUU PE2UOHO8 HA OCHOBE UHMELLEKMYANbHbIX 2UOPUOHBIX ANIOPUMMOB.
Kntouesvie cnosa: skonomuueckoe pazsumue, 2ubpuoHvle aicopummvl, Hpo-
MBIWIEHHASL CMPYKMYPA, 3PHEeKmusHOCms paseumusl.

Analysis of differences in the economic development of regions
based on an intelligent hybrid algorithm

Daniil Khan,

3" year student, Department of Enterprenership and Foreign Economic
Activities, Bauman Moscow State Technical University

(National Research University)

Abstract. The relevance of the study is due to the differences in the natural, so-
cial and anthropogenic environment of Russian regions, which leads to different
levels of their economic development: industrial structure and planning. Alt-
hough moderate regional differences can be an impetus to strengthen the eco-
nomic vitality and further development of these regions, however, excessive dif-
ferences often have a negative impact on social stability. The practice of apply-
ing intelligent algorithms has been found to achieve more successful solutions
to practical problems associated with nonlinear, discrete and non-differentiated
multiple constraints. The purpose of this article is to analyze the differences in
the economic development of regions based on intelligent hybrid algorithms.
Keywords: economic development, hybrid algorithms, industrial structure, de-
velopment efficiency.
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B ycnoBusix pa3Butus 5KOHOMUKHM U obmiecTBa Poccuiickoit deneparuu
AKTYaJbHBIMHU SIBJISIIOTCS BOIIPOCHI COBEPILIEHCTBOBAHMS KOHOMHYECKOIO pas-
BUTHUSI PETMOHOB, BKJIIOYAsl Pa3JIMYHbIE METOAWUKHU OLICHWBAHUS M BBIYMCIICHHS
IoKasaTesed, 3a CYET KOTOPBIX MOXHO BBICTPOUTH OINPEHCIEHHYIO LIENOYKY
MIPEICTABIICHNUS SKOHOMUYECKONM OOCTaHOBKM M TEXHOJIOTMYECKOTO MPOTHO3H-
pOBaHU.

Pa3Butre permoHalbHOM HSKOHOMHKH, KOTOpasi MPEJCTaBISIET COOOM
CJIO)KHYIO CUCTEMY C HEONIPEAECICHHBIMU XapAKTEPUCTUKAMM, 3aBUCUT OT TaKUX
(akTOpoB, KaK MOJIUTHKA, SKOHOMHUKA, KYJIbTypa, OOIIECTBO U OKpYXarouas
cpena. OTi (HaKTOphl MPUBOJAT K BHICOKOW CTENEHU HETMHEHHOCTH PA3ITMYHBIX
JAHHBIX, OTPaXKalOLMX PETHMOHAJIBHOE JKOHOMMUYEcKoe pa3Butue [1]. Permo-
HaJIbHbIE SKOHOMUYECKHE Pa3INyuMsl O3HAYaIOT, YTO B pPaMKax OObEAMHEHHOMU
CTpaHbl HEKOTOPBIE PETMOHBI UMEIOT 00Jiee BHICOKMH YPOBEHb M TEMIIbI CBOETO
SKOHOMHYECKOTO Pa3BUTHSA, HEXKEIU JPYTUE PETUOHBI. ITO MPUBOAUT K MOJETU
COCYILECTBOBAHUS Pa3BUTHIX U MEHEE PA3BUTHIX PETMOHOB, UTO SIBJISETCS KO-
YEBBIM IOKA3aTEJEM OIPEIEIECHHOI0 peruoHa [2]. PernoHanpHOE 3KOHOMMYE-
CKO€ pa3BUTHE 3aBUCUT OT OOBEKTUBHBIX (PAKTOPOB, TAKUX KaK MPUPOIHO-
reorpauyeckue YCJIOBHS, YCJIOBUS IBUKEHHUS, Cpella OOMTaHUS ueJoBeKa U
UCTOpUYECKHE NMPUYUHBI [3]. YMEpEeHHbIE pEerHOHABHBIE PA3INYUsl MOTYT MO-
OMJIM30BaTh YKOHOMHUYECKYIO KM3HECIIOCOOHOCTh M TOBBICUTH 3(P(HEKTUBHOCTH
pa3BUTHUSA, HO YPE3MEPHBIC PA3IMYMS MOTYT MPUBECTH K COLMAIBHOW HECTa-
OWJIBHOCTH WJIM Jake TypOYJEHTHOCTH, TEM CaMbIM IMPEMSTCTBYS SKOHOMUYE-
ckoMy pa3BuTHiO. [loaTOMY aHanu3 pazauuuii B 3KOHOMUYECKOM Pa3BUTUU pe-
THOHOB UMEET BAJKHOE HCCIIEIOBATENIbCKOE 3HaAUEHUE [4].

TpanuoHHBIE METOABI KOJTMYECTBEHHOI'O UCCIEOBAHUS B aHAIN3E pa3-
JUYUA SKOHOMHYECKOTO Pa3BUTHsI PETMOHOB BKIIOYAIOT KO3(PUIIMEHT Bapua-
IIUHU, KOJIMYECTBEHHBIN TpadoBbIi aHATN3, CTAHJAPTHOE OTKJIOHEHWE U WHJEKC
sHTponuu [5]. B mociegHue rojbl alropuTMbl UCKYCCTBEHHOI'O HMHTEJUIEKTA
OBICTPO Pa3BUBAIOTCA U HIMPOKO HCIOJIB3YIOTCS B 3a/ladyaX ONTUMU3AIUNHU CH-
CTEM, TAKMX KaK HEUYETKUE aJTOPUTMBbI, TEHETUYECKHE AIITOPUTMBI, AJITOPUTMBI
HEUPOHHBIX CETEH, aITOPUTMbI MYPaBbHUHOW KOJIOHWUH, AJITOPUTMBI MOJIEIUPO-
BaHMS OTXKHWTa, aJITOPUTMbI ONTUMHU3AIMA Xa0ca M aJrOPUTMBI pos dacTull [6].
VY coBepIIeHCTBOBAHHBIE U THUOPHUIHBIC aTOPUTMBI B CUCTEME MHTEIJIEKTYalb-
HBIX QJITOPUTMOB MOTYT OO€CHeunuTh OOJiee MOAXOISAIINE PEIICHUS MPaKTUYe-
CKUX 3a/1a4, CBSI3AHHBIC C HEIMHEWHBIMU, TUCKPETHBIMHU, HEe nuddepeHmpye-
MBIMM U MHOYKE€CTBEHHBIMHU OIPaHUUYCHUSIMU. B oTinmyume ot TpaguIMOHHBIX Ma-
TEMATUYECKUX METOJ0B, NHTEIUICKTYaJIbHbIE AJITOPUTMBI PELIAIOT CIOKHBIC 3a-
Jlauyy ONTUMU3ALUH, MOACIUPYS PA3yMHOE NOBEICHUE ONPEACICHHBIX IPYMII B
npupojie [7]. ®yHaaMEHT pernOHaIbHOIO YKOHOMUYECKOTO Pa3BUTHUS 3aKIH0Ya-
€TCSl B HEMPEPHIBHOM PA3BUTHU U OOHOBJIECHUHM PETMOHAIBHOW MPOMBIILICHHOM
CTPYKTYpHI [8].

[lenp naHHOW CTAaThbU — MPOAHAIM3UPOBATH PA3JIMYMSA B SKOHOMHYECKOM
Pa3BUTHUU PETHMOHOB HAa OCHOBE HWHTEIUJIEKTYaJbHBIX THMOPUAHBIX QJITOPUTMOB,
COCTaBUTh IPOTHO3HYIO OLIEHKY OINPEAEIIEHHOIO PErMOHAa, B KOTOPOM Haubosee
COOJIFOJAIMCH aCMIEKThI UCCIIEIOBAHUA.
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MeToa0J10TUA UCCJIEI0OBAHUS

CeromHsi KJIIOYEBYIO POJIb B PA3BUTHM BaXKHEUIIMX COCTABJISIOMIMX KO-
HOMUKH UTparoT HU(PPOBBIE TEXHOJIOTUH, T.K., SBISISICH UHCTPYMEHTaMH HWHHO-
BaIIMOHHBIX MPOIIECCOB B OTIEIBHBIX PETrHOHAX, 00ECIEUYMBAIOT TMOBBIIICHUE
MIPOU3BOUTEILHOCTU TPYJa U OTKPHIBAIOT HOBBIC TOPU3OHTHI JJISI PA3BUTHS CO-
[MaJIbHO-PKOHOMUYECKOM cuctembl. [loaToMy, pa3paboTka METOAMKH OIICHKH
TOTOBHOCTH PETMOHOB K Mepexoay K IudpoBOi SIKOHOMUKE SBIISIETCS OJHOU U3
BOXKHEUIIMX 3aAa4. J[7s 3TUX 1enelt MOXKET ObITh UCIOIB30BaH UHEKC T'OTOB-
HOCTHU PETHMOHOB K ITU(DPOBON SIKOHOMHUKE.

Jlns onpeneneHus: uHAEKca MUGPOBOM TOTOBHOCTH UCIIONB3YIOT 17 moka-
3aTesiel, pa3/ieNIeHHbIX MO0 TpeM OjiokaM (CyOMHJEKCaM), B YMCIIO KOTOPHIX, B
OCHOBHOM, BXOJISIT MOKA3aTeJIM UCIIOJIL30BAHUS IIU(DPOBBIX TEXHOJIOTHIA.

Cybunnexc 1. OGecreyeHHOCTh peruoHa MH(PpOPMAMOHHO-KOMMYHHKA-
IIMOHHBIMU CPEACTBaMHU (KOJIMUYECTBEHHBIE MToKa3aTeau Ha 100 yenoBek):

e YCTAHOBJICHHBIC TeJIe(OHHBIC JINHUH,

e TIOJIB30BATEIN MOOWIBHBIX TEIE()OHOB;

e IPOITYCKHAS CITIOCOOHOCTH MIHTEpHET-KaHaIa KaXKI0TO MOJIh30BaTelI,

e JIOMOXO35ICTBA, MMEIOIINE TMEePCOHATBHBIA KOMITBIOTEP C BBIXOJOM B
WNHurepHer;

« TONIb30BaTeNnu MHTepHera;

o a00oHEHTHI (prKcupoBaHHOTO HTEpHET-COCTMHEHHUS.

Cybunnexc 2. YpoBeHb HHGOpMATU3AIUN PETUOHA (1011 CYOBEKTOB, %0):

« HaCEJIEHUE, UCIIOIb3YIOIINE CEPBUCHI rocycayr yepe3 HTepHeT;

« HaceJICHUE, Ucnob3ytoliee HTepHeT Ha pabodyeM MecTe;

e OpraHu3ally, UCIOJb3YyIomue crnennanudupoBannoe 110 nns nestens-
HOCTH,

« 3aTpaThl Ha KT (k o6meMy 06bemy 3aTpaT u3 OO KeTa peruoHa);

» OpraHm3aiinu, ucnosibzopasiiue 0.

Cyo6unnekc 3. KagpoBslii moTeHIIMAI perHoHa (KOJWYECTBEHHBIC IMOKa3a-
tenu Ha 1000 yenoBek):

o BBIIIYCKHUKHU BY30B PETHUOHA;

o BeinyckHukHU CIIO peruona;

e 3aHATHIC TPAXKJIAHE C BBHICIINM 00pa30BaHUEM;

e BBIIIYCKHUKU C TPETUYHBIM OOPa30BAHUEM;

« 3aTPAThl HA HAYYHBIC HCCIE0BaHUS U pa3pabotka (% Kk obmmM 3aTpa-
TaM U3 OI0JKETa PETUOHA);

e 3aTpaThl Ha TexHOJOrHMYeckue nHHOBanuu (% K OOmHUM 3aTpaTam W3
Oro/KeTa peruoHa).

3HaueHus MOAWHICKCOB — CpeaHee apu(pMeTHIecKOoe OICHOK IMoKa3aTe-
JIed, KOTOPbIE €T0 XapaKTEPU3YIOT:
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rae S — NoIMHAEKC UHJeKca IU(POBOI TOTOBHOCTH;
K — mokasareb, ero XapaKTepHU3yOIIHIA;
N — o011ee YUCIo noKazaresnen.
OO1mmii UHIEKC TOTOBHOCTU PETHOHOB — CYMMa OLIEHOK MOJIMHIEKCOB.
[lokazarenu wuHACKCOB 1O deaepaibHbIM OKpyraM MpeACcTaBICHbI
B Tabnure 1; mpeacTaBieHrne UHICKCOB M0 (enepanbHbIM OKpyram — Puc. 1.

Tabauya 1. [lokazamenu unoexcos no gpedepanvivim okpyeam 3a 2020 200

HaumenoBanue WNunexc rotoHoctH k 11D Tun pernona
(deneparbHOTO OKpyra
H®O0 0,95
Pernons! ¢ BBICOKUMH
y@0 0,94 U (POBBIMU JTUBUICHIAMHU
C390 0,92
P® 0,87
Perunonsr mudposoro pocra
1010]0) 0,87
JAB®O 0,86
[H®0 0,83
Co0O 0,77
Pernons! ¢ HU3KOM TOTOBHO-
CK®O 0,76 CTBIO K ITU(POBOI SIKOHOMHKE
Kpbim 0,77

NHTepnpeTauna pesynbTatos

0,9

0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

0

LAO YO (300 Pd eo Apd0 Ndo  ChPO  CKPO  Kpbiv

Puc. 1. Ilpeocmasnenue unoexcos no ghedepaibhvim oKpy2am.
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[IpennoxxeHHy0 Ki1acCU(pUKALNI0 HEOOXOAUMO AOMOIHHUTH, T.K. HE00XO-
MO YYUTHIBaTh OCHOBHBIE BUBI PECYPCOB, KOTOPHIMH 00JIaaeT peruoH (MH-
TEJIEKTYalIbHBI KanmuTall, (PUHAHCHI, ChIPhE, PA3BUTOCTh MU(PPOBBIX TEXHOJO-
T'Mil) U CKOPOCTh nepexoa K nudpoBoil s3xkoHoMuke — Tabnauna 2.

Tabnuya 2. Knaccugukayus pecuonos no munam pazeumusi
npu nepexooe K yugpoeoti IKOHOMUKe

HHTennexTyalbHbINd
KaIuTa
OcHoBHbIE Pernonsl, ocymectsistromume Pernonsr -
pecypcel | PasButbie 1M(pPOBBIE |  mepexo K MPOrpecCHBHBIM JIOKOMOTHBEI pOCTa
permoHa TCXHOJIOTHH TEXHOJIOTHUAM
DUHAHCBI
Coipné JloTallMOHHBIE PETHOHBI Pernonsl, BHEApsIOIINE
B IPOU3BOJICTBO HOBBIE
TEXHOJIOTH
Orcratomue | Corl. cpokam «ITnonepn»

CxopocTh nepexo/ia kK nupoBoit SIKOHOMHUKE

Wrak, cormacHo NpemsioxKeHHOW KiacCU(UKAIMU, MOXHO BBIACIUTH Ye-
ThIPE OCHOBHBIX THIIAa PETHOHOB IpPH Mepexojie K MUQppoBor skoHOMEKE. Kax-
IBIA THT pErMOHa UMEET CBOM OTJIUYUTENbHBIC 0coOeHHOCTH — Tabmiumna 3 [9].

Tabnuya 3. Xapaxmepucmuka pecuorHo8 npu nepexooe K yu@posoi 3KOHOMUKE

Tun pernona

Kpartkas xapakrepucruka

OcobeHHOCTH TIPH IIEpeXo0/ie
K HU(pOBOI SIKOHOMHUKE

HOTaHI/IOHHBIe peruo-
HBbI

PerI/IOHH, MNEePCKKUBAOINEC CIlaad B
OKOHOMHKEC OCHOBHBIX OTpaCHefI;
66,Z[HOCTL HacCCJICHHUA, HEXBAaTKa
TPYAOBBIX PECYPCOB, BBICOKHI Ypo-
BCHb 663pa6OTI/II_IH, OKOHOMMHYCCKAasA
cTarHauus.

3HauMTENbHBIC 3aTpaThl OFO-
JOKETOB PA3IUYHOTO YPOBHS
Ha oOecrneyeHre BEIIOIHE-
Hus DenepaibHOM Mporpam-
MBI, HU3Kasl OTJada OT MHBeE-
CTULIUH.

PeFI/IOHbI, BHCOPALO-
mue B IMPOU3BOACTBO
HOBBIC TCXHOJIOTHH

Buenpenue coBpeMeHHBIX (oOpM H
METOJIOB XO3SMCTBEHHON JesATelb-
HOCTH; PETHMOHBI C BBICOKOM JOJIEU
HU3KOTEXHOJIOTUYHBIX IIPOU3BOJICTB
3HAYUTENBHOE KOJMYECTBO 00pa3o-
BATEJIbHBIX YUPEKICHUNU HEIMOJIHOTO
U cpeaHero Mpo¢hecCHOHATHHOTO
oOpa3oBaHUsl.

Cpennue 3atpaTbl OIOKETOB
pasHoOro ypoBHS Ha oOecrie-
yeHHe BbINonHeHHs Dene-
paJbHOM TMPOTPaMMBI, Cpej-
HSS OTJa4a OT WHBECTHIIUH.
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Pernonsl, ocymects-
JAIOIME  IEPEXol K
IIPOTPECCUBHBIM  TEX-
HOJIOTUSIM

Pernonsl, ¢ BBEICOKOM HOJICH BEICO-
KOTEXHOJIOTMYHBIX  IIPOU3BOJCTB.
Bonpmioe KoaumuecTBo ydeOHBIX 3a-
BeJICHUH MPo(ecCHOHATIBLHOTO 00pa-
30BaHud. Pa3BuTHE HMHBECTULIMOH-
HOM aKTMBHOCTH. AKTHBHOE DPa3BU-
THE HMHHOBALIMOHHONW HUH(pPACTPyK-
Typbl. BBICOKMI INPOMBIIICHHBIN
HOTEHLUA.

CpenHue 3aTpathl OIOKETOB
pa3HOro ypoBHs Ha obecre-
yeHue BbinoJHEHUA Dene-
paJIbHOM IIPOrPaMMBbl, BBICO-
Kas OTJAAa4a OT WHBECTULIHM.
PeanbHas BO3MOXKHOCTBH CY-
IIECTBEHHOTO  YJIYYILICHHS
KauecTBa KU3HU HACEJCHUs
peruoHa.

Pervousl - 10KOMOTH-
BBI pOCTa

BPII cyObekra sBasercss cyle-
cTBeHHBbIN NpupoctoM BBII cTpansr;
peruoH o0OJiajaeT 3HAYUTEIHHBIM
HayYHO-TEXHUUYECKUM U KaJpPOBBIM

Bricokas crenenb okymae-
MOCTH UHBECTHIIMI HA pa3-
BUTHE IIUPPOBOIT SIKOHOMHU-
KH.

MOTEHIMAJIOM; B cyObekre PO win
MAaKpOpPErHOHE TOTOBA WM pealu3y-
eTcsl cTpaTernyeckas: MHMIIMATHBA,
KOTOpasi UMeET IPUOPUTETHOE 3Ha-
YeHHe B MacluTabax BCEil CTpaHBbI.
BbICOKMIT TPOMBIIUICHHBI ITOTEH-
uran. Pa3BuTas WHXEHepHas WH-
dbpacTpykrypa. Bo3MoxHOCTB
HapaluBaHUs SHEPreTHUECKUX
MOIIIHOCTEH C JUHAMHYHO pa3BHBa-
foreicst GUHAHCOBOUM WHEMPACTPYK-
TYpOil.

Pazin4usa B 9 KOHOMHYECKOM PAa3BUTHH

['mobGanbHbIN aHAIU3 TJIaBHBIX KOMIIOHEHTOB OCHOBAaH Ha KJIACCHYECKOM
aHaJu3e, BKIIOYAET MJICK0 BPEMEHHBIX PsA0B. B HacTosmiee BpeMs uccieaoBa-
HUS B3aUMHOTO BIIMSHUSI PETHOHAIBHOW SKOHOMHUKH, IHEPromoTpeOiieHus H
AKOJIOTUYECKOM Cpe/ibl B OCHOBHOM HCIOJIB3YIOT MMAHEIbHBIE U3MEPEHUS U MO-
Jedb AHAJUTUYECKOW HEpapXuu IJIsi KOJIMYECTBEHHOTO aHallu3a WU C IOMO-
IIBIO PA3JIMYHBIX CTATUCTUYECKUX METOAOB, TEOPHH PErpeccuu st 00pabOoTKu
JAHHBIX U PE3YJIbTATOB, aHANIM3a CTPYKTYPHI SHEpronorpedienus. GakTuaeckw,
HSKOHOMHYECKHUHN TucOaNaHc MEXIY ABYMs PETHOHAMHU HE CBSI3aH HAMPSIMYIO C
pa3MepoM PErHOHATILHONM 3KOHOMHYECKOW MOIIU B ABYX PETHOHAX, TIOTOMY YTO
MPUTOK TOPrOBOM 3KOHOMHUKHU B IIEJIEBOW PETMOH HE YBEJIUYMBAET CTOMMOCTH
nepepadoTKU U MPOU3BOJICTBA B MECTE Ha3HAYCHHS — ITO MPOCTO I[€HA HA TPO-
OYKIHUIO B IBYX PETUOHAX.

Onna u3 HanOosee BaKHBIX TPUYHUH, IO KOTOPOW MAIIMHBI OMIOPHBIX BEK-
TOPOB MOTYT HCIOJIB30BaThCS B DKOHOMHUYECKOH cdepe, 3aKI09aeTCs B TOM,
YTO OHM MOTYT 00paOaThIBaTh CIOXHBIE HEIMHEHHOCTH SKOHOMHYECKUX CH-
creM. Kinacrepusanus B OCHOBHOM BBIYUCIISIET PACCTOSIHUE OT TOYKU JO IICH-
TpaJIbHOM TOYKH, KiaccudumupyeT oOpaser mo OmmKaiIieid KaTeropuu, 3aMe-
HSAET MUCXOJIHYIO IIEHTPAJIbHYI0 TOYKY HOBOM LIEHTPAJIBHOM TOYKOM, 3aTE€M BBI-
YUCJISIET PACCTOSIHUE OT TOYKH JI0 LEHTPAIbHON TOUKM M UTEPATUBHO 3amyCKa-
eT. Ero HegoctaTkoM SIBJISIETCSL TO, YTO OH YYHUTBIBAET TOJBKO PACCTOSHHE, a

30




(opmyna paccTOSTHUSI MOXET ObITh HE MICAIbHOW M HE YYHUTHIBAET IUIOTHOCTH
MEX]ly pacnpeieneHusMA To4eK. MalllrHa OMOpHBIX BEKTOPOB IpeolOpa3yercs B
MHOTOMEPHOE IPOCTPAHCTBO IPU3HAKOB MOCPEICTBOM HEIMHEHHOro IpeoOpaso-
BaHUS M HAXOAMUT ONTUMAJIbHYIO KPUBYIO B MHOTOMEPHOM IPOCTPAHCTBE, YTOOBI
MaKCUMAaJIbHO KJIacCU(UUMPOBATh 1Ba TUIA. MaTeMaTUUeCKu €€ MOXKHO CBECTH K
3ajauye KBaJPAaTUUYHOIO IMPOrPaMMHUPOBAHUS C OrpaHUYEHUSIMH-HEPABEHCTBAMMU.
ITo cpaBHEHHIO C aIrOpUTMaMH KJIACTEPU3aLUK TEOPHsl CTATUCTUYECKOTO 00yue-
HUSI 1 METO/IbI ONTOPHBIX BEKTOPHBIX MAIIMH CTAJIA 00JIe€ 3peIbIMU METOIaMU ISt
pelleHs] OrpaHUYEHHBIX BBIOOPOUHBIX 3a7a4 U copMupoBamu Oosiee HIMPOKO
UCMOJIb3yEeMbIE METOIbl HA OCHOBE CBOMX TEOPETUYECKUX CHUCTEM.

MO}ICJIHpOBaHI/Ie, IKCIICPUMCEHT U AaHAJMU3 PE3yJabTaTOB

B naHHO# cTaThe BBIOMPAIOTCS TUITUYHBIC PETHOHBI IS aHAJIW3a Pa3iiu-
YUl B pErHOHAILHOM SKOHOMHYECKOM Pa3BUTHH Ha OCHOBE MHTEIICKTYaIbHBIX
TUOPUIHBIX aNTOpUTMOB. CO CCBUIKON Ha COOTBETCTBYIOIIYIO JINTEPATYPY B J10-
KyMeHTe BbIOpaHo 10 moka3zatesneii B 3 KaTeropusix, YToObl OTPa3UTh COCTOSTHUE
AKOHOMUYECKOTO Pa3BUTHUS 1I€JIEBOM 00JIACTH MOJEIUPOBAHUS; TO €CTh, MOKa-
3aTeNiM MaciiTada BKJIFOYAIOT TOJI0BOM BaJIOBOM MPOAYKT M OOIIHME UHBECTUIIUU
B OCHOBHOHM KamuTayn. CTPYKTypHBIE TMOKa3aTeIu BKJIHOYAIOT JIONI0 J00aBICH-
HOW CTOMMOCTH BTOPHYHOW IMPOMBINUICHHOCTH M JTOOABJICHHOW CTOMMOCTH B
chepe ycuyr. Jonst 1 ypoBeHb ypOaHU3AIIUK TTOCTOSTHHOTO HACEJICHMsI, MTOKa3a-
TeJIeW KayecTBa BKIIIOYAIOT BaJOBOW BHYTPEHHUM MPOAYKT HA AYIIY HAacEJICHUS,
PO3HUYHBIE MPOAAXKH MOTPEOUTEIHCKUX TOBAPOB HA JIYIIY HACEJICHHsS, Paclo-
JaraeMblid 10XOJ] JKUTEJIeW Ha IyIly HAaceJIeHUS M KOJIMYECTBO MAaTEHTHBIX 3a-
saBok Ha 10 000 nacenenusa. 9ty 10 nokaszareneil B 3HAUUTEILHONW CTEIEHU OT-
pakaroT Ba)KHBIE ACTEKThI LIEJEBBIX 00JacTel MOJEIMpPOBAaHUSA, TaKUX Kak
CTPOUTENBCTBO HHPPACTPYKTYPHI, KOPPEKTUPOBKA MTPOMBIIIUIEHHON CTPYKTYPHI,
yIy4dllleHHe WHHOBAIIMOHHOTO TMOTEHIIMAlla U MPOTPECC B COIHMAIIbHON cdepe.
CucremMa OTHOCHUTCA K KOMIUIEKCY B3aUMOJCHCTBYIOIIMX AJIE€MEHTOB, WU CH-
cTeMa MpeCTaBIseT cO00 OpraHuYecKoe 1eJI0e C KOHKPETHBIMU () YHKIIUSIMH,
CHUHTE3UPYEMBIMU B3aMMOICHCTBYIOIIUMHU U B3aUMO3aBUCUMBIMU KOMITOHEHTaMH,
a OCHOBHBIMH XapaKTEPUCTUKAMU CUCTEMBI SIBIAIOTCSA IIEJIOCTHOCTh M COTJIACO-
BaHHOCTh MEXIy 21eMeHTamH. [[eJOoCTHOCTh OTHOCHUTCS K B3aMMO3aBHCUMOCTU
MEXKITy AJIEMEHTaMHU, COCTABIISIONIMMH CUCTEMY, a COTJIACOBAHHOCTh OTHOCHUTCS K
HEeaIUTUBHON Tipupoae 3(pdexToB anemMenToB. MHOTHE (AaKTOPHI B PETHOHE BIIH-
SIOT HAa YKOHOMHYECKOE Pa3BUTHE, BCE ITH (DAKTOPHI OPraHUYECKH CBSI3aHBI, U
Mr000€ MEXaHMUYECKOE Pa3JIeieHre MPUBEAET K CO0r0 B paboTe CUCTEMBI.

B anroputme ompeneneHHOE KOTWYECTBO MPOCTHIX WHIAWUBUIOB (HOpPMHU-
pYyeT KiacTep, U KaxAblid U3 HUX BBITIOJIHSIET MOUCK B JOMYCTUMOMN 00JIaCTH UH-
JTUBUYaTbHO, YTO TPHUIACT BCEMY ajJTOPUTMY OTIMYHYIO MapauIeTbHYIO Xa-
PaKTEePUCTUKY M TOBBIMACT 3PGEKTUBHOCTH ainroputMma. Kpome Toro, onTu-
MaJbHOE PEIICHHE, MOJYYCHHOS NP KaXKJIOM TIOUCKE, Oy/IeT MCIOJIb30BaThCs
JUTSL HATPaBIIEHUs CIIEAYIOMIErO MOMCKA. JTO — MEXaHW3M OOMEHa COIMAIbHOMN
uH(popMaImeil, Tak 4TO ITOT CIyYalHBINA MOUCK HE SBISETCS MOJTHOCTHIO ClIe-
IIBIM, HO OH 3aCTaBJISIET MOWCK JIBUTATHCS B HAMPABICHUU CXOJUMOCTH aJlrO-
putMOB. Ha camoM jene pacctosHHe MeEXay TOpoJaMu MOCTOSSHHO, OOIIYIO
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MPOTSKEHHOCTh MapuIpyTa JIETKO HAWTH MOCJE MOJTY4YEHUs CBOJHOIO IUIaHA.
OTOT aNropuTM MPEJCTABISIET COOOM TEXHOJIOTHUIO OTPAHUYEHHOrO MOUCKA, KO-
TOpasi MOKET MOJy4aTh HH(POPMALMIO B MPOLECCE MOUCKA MTyTEM 3alIUCH UCTO-
pHUU NIOMCKA U UCIIONb30BATh €€ JJI ONpeAeTIeHUs MOCIEIYIONIEro HallpaBiIeHUs
MOMCKA, YTOOBI N30€XKaTh JJOKATBHOTO ONTUMAJIBLHOrO penieHus. JJaHHbIi anro-
PUTM MOIAXOAMUT ISl peuIeHus 3a7a4 KOMOMHATOPHOM ONTUMHU3ALMH U MOMKET
s¢dexTuBHO padoTaTh ¢ He IUPPepeHHHpPYEMBIMU LEAEBBIMU ()YHKIHMSIMHU.
HennnelHblli METOA BHYTPEHHEN TOYKM MMEET BBIJAIOLIMECS NPEUMYIIECTBA:
Xopolasg CXOJUMOCTh, OBICTPasi CKOPOCTh ONTUMHU3ALMU M BBICOKAS HAEXK-
HOCTb. OH MOAXOAUT Uil PEIICHUs 3a/1ay ONTUMHU3aLUU HENPEPhIBHBIX AU de-
peHIUpPYEMbIX (PYHKIUH, HO TPYJHO UMETh JEJIO C IUCKPETHBIMU NEPEMEHHbI-
MU; T€HETUYECKUN aJITOPUTM MOJIYy4YaeTCs MyTEeM CIy4ailHOW KOMOMHAIMU OI-
TUMU3ALMOHHBIX MEPEMEHHbIX. [ 7100aJbHOE ONTUMAIBbHOE PELICHUE MOAXOAUT
JUISL pelIeHUs] pa3JInYHbIX 3a7a4 JUCKPETHOM ONTHUMU3AIMHU, HO CKOPOCTh OIl-
TUMHU3ALMKA T€HETUUYECKOr0 ajrOpUTMa MaJia, U MPHU OINPEACIICHHBIX YCIOBUAX
JIETKO NONAcCTh B JIOKAJIBHOE ONTUMalIbHOE 3HaueHue [10].

3aKkaoueHune

B nmanHO# cTarhe ObUTa TOCTpOeHa 0a3oBas MOJENb pa3jINuduil B pEeruo-
HAJIbHOM 3KOHOMHYECKOM Pa3BUTHU Ha OCHOBE MHTEIUICKTYaJbHOTO THOPHUIHO-
ro ajiropuTMa, MPOBEICHO TOCTPOCHHE CHCTEMBI MOKa3aTeleil aHamu3a U TH-
OpUIHOTO MHTE/UICKTYaJbHOTO aJlfOPUTMA, MPOaHAIM3UPOBAHbBI Pa3JINYuUs B pe-
THOHAJIBHOM SKOHOMHYECKOM pa3BUTHUA. Ha oCHOBe THOPHIIHOTO ajiropuTMma,
BBITTOJTHCH aHATIN3 TJIABHBIX KOMIIOHEHTOB U BPEMEHH, IIPOCTPAHCTBEHHBIN aHa-
T3 YKOHOMHUYECKOTO Pa3BUTHS PErHOHA U, HAKOHEII, TPOBEIeH UMUTAIIMOHHBIN
OKCIIEPUMEHT M aHajJ W3 ero pe3yiabTaToB. Ha MaHHBII MOMEHT, CYyIIECTBYET
KOPPEISALUS MEXIY YIKOHOMUYECKUMH TTOKa3aTeNIsIMU, U aHAJIU3 TJIABHBIX KOM-
TIOHEHTOB MOXXET YCTPAHHUTh KOPPEISIIIUIO U TIOIYYUTh HOBBIC TJIABHBIC KOMIIO-
HEHTHI B KaYECTBE MCXOAHBIX NAHHBIX Ui Kiactepusanuud. OgHAKO pa3BUTHE
PETHOHAILHOW 3KOHOMHUKH OCYIIECTBIISIETCS B TPOIECCE CTPEMIICHUST KaXKIOTO
XO3MCTBYIONIETO CYOBEKTa K MakCHMH3anuu BbIToj. [lo cpaBHEHUIO ¢ airo-
PUTMaMH KJIACTEPU3ALMHA TEOPHUS CTATHUCTUYCCKOTO OOYYCHHUS U METOIBI OIOp-
HBIX BEKTOPHBIX MAIIMH CTaJH 0oJiee 3pEJIbIMH METOJAMHM ISl PEHICHHsI orpa-
HUYCHHBIX BHIOOPOUYHBIX 33729 U CPOPMUPOBAIH 00JI€E IMUPOKO MCTIOTB3YEMbIE
METO/Ibl Ha OCHOBE CBOMX TEOPETHYECKUX CUCTEM. B pasHbie mepuoabl peruo-
HAJHHOTO PKOHOMHMYECKOTO Pa3BUTHUSl UMITYJIBC POCTA, KaK MPaBWIO, OTHOCH-
TEIHHO KOHIIEHTPUPYETCS HAa HKOHOMHUYECKUX CYOBEKTaX C MPEBOCXOTHBIMU
reorpau4ecKuMHU yCIOBUSAMH, BEAYITUMU U MHHOBAIIMOHHBIMH OTPACIISIMH.

Opna u3 Hanbosiee BaXKHBIX MPUYWH, IO KOTOPOW MAIIHMHBI ONIOPHBIX BEK-
TOPOB MOTYT HCIOJIB30BaThCS B DSKOHOMHUYECKOUW cdepe, 3aKI0YacTcss B TOM,
9TO OHM MOTYT 00pabaThiBaTh CJIOKHBIE HETWHEHHOCTH SKOHOMUYECKUX CH-
cteM. Pe3ynbTaThl WCClieIOBaHUS TOKA3bIBAIOT, YTO WHTEJUICKTYalbHBIN TH-
OpUIHBIA aJITOPUTM MOXXET MOJACIUPOBATh HHTEIUICKTyaJIbHOE TIOBEIICHUE
OTIPEJICIICHHBIX TPYII B MPUPOJIE MPU aHATU3E PA3NTHUNN B PETHOHATIBLHOM JKO-
HOMHUYECKOM Pa3BUTHH, TAK YTO OH UMEET MapajieIu3M, BEICOKYI0 TOYHOCTh U
CKOPOCTh KOHBEPTCHITHH.
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Pesynbpratsl uccienoBaHus JaHHOU CTAaTbU CIIYXKAaT OPUEHTUPOM U MOTYT
OBITh MCIIOJIB30BaHbI JJIA JaJbHEHIINX UCCIAEIOBAHUI MO aHANU3Y pa3iuduil B
PErMOHAIIBHOM 3KOHOMMYECKOM PAa3BUTUM HAa OCHOBE HMHTEIUIEKTYaJIbHOIO I'M-
OpUIHOTO aNrOpUTMA.
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Abstract. This article examines the main consequences of the informatization of
society. Currently, it is difficult to imagine any production without the use of
computers. In connection with the development of information technologies over
the past decades, such a concept as cybercrime has appeared. Cybercrime is
one of the most serious problems that have emerged in the process of improving
the efficiency of the use of information with the help of information technolo-
gies.
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The activities of individuals, groups, collectives and organizations are
now increasingly dependent on their awareness and ability to use the available
information effectively. Before taking any action, it is necessary to do a lot of
work on the collection and processing of information, its understanding and
analysis. Finding rational solutions in any field requires processing large
amounts of information, which is sometimes impossible without the involve-
ment of special technical means.

Informatization is the process of increasing the efficiency of the use of in-
formation in society with the help of information technologies. This is an orga-
nized socio-economic, scientific and technical process of creating optimal con-
ditions for meeting information needs and realizing the rights of citizens, state
authorities, local self-government bodies, organizations, and public associations
on the basis of the formation and use of information resources. Informatization
of society is one of the regularities of modern social progress
[1, p. 21-24].

This term is increasingly replacing the term «computerization of society»,
which was widely used until recently. Despite the external similarity of these
concepts, they have a significant difference. During the computerization of the
company, the main attention is paid to the development and implementation of
the technical base of computers that ensure the rapid receipt of the results of in-
formation processing and its accumulation. In the informatization of society, the
main focus is on a set of measures aimed at ensuring the full use of reliable,
comprehensive and timely knowledge in all types of human activities.

Let's consider the process of informatization in more detail. The history
of informatization development began in the USA in the 60s, then in Japan in
the 70s, and in Western Europe in the late 70s. Modern material production and
other areas of activity are increasingly in need of information services, pro-
cessing of a huge amount of information. A universal technical means of pro-
cessing any information is a computer, which plays the role of an amplifier of
the intellectual capabilities of a person and society as a whole, and communica-
tion tools that use computers serve to communicate and transmit information.
The emergence and development of computers is a necessary component of the
process of informatization of society. Informatization of society is one of the
regularities of modern social progress.

One of the most unpleasant aspects of the informatization of society is the
loss of stability of the information society. Due to the increasing role of infor-
mation technologies in the life of people, such a concept as «cybercrime» has
appeared. Cybercrime is one of the consequences of reducing the resilience of
society as it becomes more informatized.

Such a high urgency of the problem of cybercrime is justified by the ap-
pearance of «hackers». The meaning of the word «hacker» first appeared within
the walls of MIT in the 1960s. Then it was part of the local slang and originally
meant a simple but rough solution to a problem, regardless of computer tech-
nology in general. A little later, «hackers» began to be called programmers who
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corrected errors in the software in some fast or elegant way. But then the value
changed several times. As a result, a new, distorted understanding of the word
«hacker» has emerged: it means an attacker who uses extensive computer
knowledge to carry out unauthorized, sometimes malicious actions in a comput-
er — hacking computers, writing and distributing computer viruses. Experts pre-
fer to divide hackers into virus writers and hackers themselves who are looking
for gaps in operating systems, but there is an alternative division:

1. «white» hackers are engaged in finding holes in software products to
ensure security,

2. «black» hackers use the information obtained for their own purposes,

3. «scriptwriters» — young people who use ready-made scripts, and often
do not even know how they work [2, p. 66-68].

If the first type of hackers is safe, then the second and third create quite a
lot of problems for modern infrastructure. «Black» hackers are most often en-
gaged in serious computer crimes. One of the most popular computer crimes is
the «crack attack». A «cracker attack» is an action that aims to seize control of a
computing system, either to destabilize it, or to deny it service. The most popu-
lar cracker attacks are: mailbombing, DDoS attacks, and so on. Mailbombing is
considered the oldest method of attacks, although its essence is simple and
primitive: a large number of mail messages make it impossible to work with
mailboxes, and sometimes with entire mail servers. For this purpose, many pro-
grams were developed, and even an inexperienced user could make an attack by
specifying only the victim's e-mail address, the text of the message, and the
number of necessary messages. A distributed denial of service attack, or DDoS
is a real bombardment of a central server with simultaneous data requests. The
attacker analyzes the desired network, searches for vulnerabilities, and sends da-
ta requests from several compromised systems. Thus, it tries to completely oc-
cupy the Internet channel. The ultimate goal is to disable the systems of such a
company and interrupt its business processes. A DDoS attack can be a way for
an attacker to extort money. In addition, such attacks sometimes bring political
benefits to the government [3, p. 118].

At the moment, a fierce fight is being waged against such a phenomenon
as cyberterrorism. Cyberterrorists pursue the following goals: to threaten prop-
erty or the life and health of people, or to arrange a serious disruption of the
functioning of infrastructure facilities. The Center for Strategic and Internation-
al Studies defines cyberterrorism as «the use of computer network tools to dis-
rupt the functioning of critical national infrastructure (in particular, energy,
transport, government), or to coerce or intimidate the government or the civilian
population». In cyberspace, various methods can be used to commit a terrorist
attack:

e obtaining unauthorized access to state and military secrets, banking and
personal information;
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e damage to individual physical elements of the information space, for
example, the destruction of power supply networks, interference, the use of spe-
cial programs to destroy hardware;

e theft or destruction of information, programs and technical resources by
overcoming security systems, introducing viruses, and program bookmarks;

e impact on software and information;

e disclosure and threat of publication of classified information;

e seizing media channels in order to spread disinformation, rumors,
demonstrate the power of a terrorist organization and announce their demands;

e destruction or active suppression of communication lines, incorrect ad-
dressing, overload of communication nodes;

e conducting information and  psychological operations, etc.
[4, p. 232-235].

Over the past 10 years, cybercrime has become the most dangerous and,
most importantly, the most common type of international crime. Not every
country in the world has adequate and competent legislation on crime in the
field of information technology, not to mention decent regulation of the Internet.

Now the problem of cybercrime is being actively solved. This is done by
international bodies and organizations: the UN, the Council of Europe, the In-
ternational Organization of Experts, the OECD, and Interpol. In Russia, Europe
and America, computer hacking, destruction of information, creation and distri-
bution of computer viruses and malware are punishable by law. Malicious hack-
ers, according to international laws on combating cybercrime, are subject to ex-
tradition like war criminals.
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What is the success of each start-up company? Of course, in the hard
work of its creators, as well as spending a huge amount of time developing new
products and improving existing ones. So in 1976, the company «Apple» was
founded in California, whose office was located i1456+n an ordinary house, but
after a while the whole world will know about this corporation, and the products
of this company will have a huge demand. [1, 50-72]

In general, many promising people with amazing ideas think that huge
funds are needed to open their own business, however, the founders of Apple
did not have anything like this. Closer to the mid-1970s, Steve Jobs, Ronald
Wayne, and Steve Wozniak built the first personal computer based on the MOS
Technology 6502 processor.

Picture 1. Steve Jobs.

In the years 1976-1977, several companies released the first personal
computers, including since 1977, thousands of computers were sold by the
companies Commodore and RadioShack, but the first mass-produced personal
computer, produced in millions of copies, was the Apple Il computer. From
1977 to 1993, the company «Apple» produced various models from the line of
8-bit computers «Apple 11». In the late 1970s and early 1980s, the Apple Il and
its clones were the most widely used personal computers in the world. More
than 5 million Apple Il computers have been sold worldwide.
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Then by 1980, the company had a downturn due to the fact that the Apple
Il project was quite a failure, the death in 1981 of Steve Wozniak, one of the
company's founders. For these reasons, Steve Jobs was forced to reduce the
number of employees, and to review the policy of the corporation. After that, in
1984, he managed to introduce a new personal computer-the «Macintoshy.

Picture 2. Photo of the «Macintoshy computer.

In the future, the production of personal computers will become one of
the main earnings of the company. In general, the «Macintosh» was a very suc-
cessful project, since computers equipped with a proprietary operating system
turned out to be very convenient to use. For example, Apple gained quite a
strong position in the segments of government and educational organizations,
and later in the music industry. It was the company of Steve Jobs that first of-
fered a graphical user interface and a computer mouse in their computers. How-
ever, against the background of these events, Steve Jobs is leaving the corpora-
tion, which will have an impact on the company's development in the future.

In 1994, the company introduced the first digital cameras of the modern
type «QuickTake 100», «QuickTake 150» and «QuickTake 200» to the public,
however, this Apple product did not receive further development. Unfortunate-
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ly, by the end of the 1990s, things had deteriorated sharply, as the company's
losses increased, for this reason, in 1997, Steve Jobs returned to the company,
thanks to which Apple opened new markets. One of the largest markets for elec-
tronics is the market for mobile phones. By 2007, Steve Jobs showed the world
his legendary creation-the «iPhoney». At first, mobile phone users were quite
skeptical about the new product, but after a while, the company's creation was
appreciated with dignity.

— P

Picture 4. iPhone Presentation.

By 2010, the first tablet computer — the «iPad» - entered the market. The
production of the «iPody», «iPhone» and «iPad», which were in high demand
around the world, dramatically improved the financial situation of «Appley,
bringing the company a record profit. By August 2011, the company managed
to become the most expensive in the world by market capitalization. Apple
products have a unique charm that no other company has. At first, the compa-
ny's logo was Isaac Newton, on whom an apple fell, but then the design was
simplified, and the company's symbol was a bitten apple. As you know, the
founder of the company — Steve Jobs died quite early-on October 5, 2011, it was
on his grave that many people brought bitten apples. [2, 298- 301]

In our opinion, one of the most famous devices of the company was pre-
sented on September 10, 2013 — «iPhone 5s». Mobile phones of the company
«Apple» have become so popular that a few days before the start of sales, many
people are lining up in long queues, waiting for the purchase of a new
smartphone of the company. Of course, do not forget about the laptop series. In
general, the «MacBook» is a rather successful product that has filled the niche
of convenient ultrabooks on the market, since they are incredibly light, as well
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as easy to use. It is worth noting that the company pays special attention to the
interaction between Apple devices. For example, interaction and data exchange
between «iPhone» and «MacBook» can be easily carried out with a couple of
taps. No operating system in the world has such amazing interaction between
devices. However, the revenue from sales is not only from the sales of the pre-
viously listed devices, do not forget about accessories. For example, in modern
«iPhone 12» there is no power adapter, for this reason, the user has to buy it
again, with which the corporation has a good profit. Not to mention cases and
headphones, which are just as common as power adapters. The company is also
actively investing in medicine, namely, when buying a mobile device from Ap-
ple red, part of the funds from this purchase go to help people who are infected
with AIDS infection. Of course, the company «Apple» is quite popular in the
modern world, however, what useful has it done for information technology and
society as a whole? [3, 256- 270]

Of course, the development of the company is directly related to the de-
velopment of technology in the world, and it is thanks to this company that we
can actively use the fingerprint sensor, and do not forget about the magnificent
cameras of mobile devices that can compare with professional cameras. The
products of «Apple» in its own way is a certain standard of how it should be,
because it is this company that sets trends for the further development of elec-
tronic technology. The corporation also actively cares about the environment,
namely, making the boxes for its devices more compact, which in turn will save
more wood. In our opinion, it is worth saying a huge thank you to the founder of
the company — Steve Jobs, a man who changed the world of information tech-
nology. We did not just give the example of the «iPhone 5S», because this de-
vice was the last one that this legendary man started developing. The equipment
produced before the death of Jobs is certainly good, but alas, it is not the same
as it was before...
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At present, the information technology is developing rapidly, which is re-
flected in the fast development of the digital economy, the growth of which is
outpacing other industries. The digitalization of the economics is taking place at
a quick pace. It is evident as information technologies present the possibility to
have got involved into the people's lives by 2021.

We will analyze the involvement of society into the use of digital tech-
nologies by means of data taken from the Global Digital report (Table 1) [1].
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Table 1. Public engagement in digital technologies

Number of | % of the total | Number of | % of the total
people, 2021, | population, people, 2020, | population,
billion people | 2021 billion people | 2020
Population, 7,83 100% 7,75 100%
billion people
Number of mobile 5,22 66,6% 5,19 67%
device users
Growth of unique 0,93 1,8% 0,124 2,4%
mobile users
Number 4,66 59,5% 4,54 59%
of Internet users
Number 4,2 53,6% 3,8 49%
of social media users

The analysis of the above data shows that the involvement of society in
the Internet space is growing every year. Along with the growth of Internet us-
ers, the number of users of social networks is also increasing. Over the past
year, this number has increased by 13%. The comparison of users activity in so-
cial networks is shown below (Fig. 1).

SOCIAL MEDIA ANNUAL CHANGE = ' TOTAL NUMBER OF = PERCENTAGE OF
TOTAL NUMBER USERS AS A IN THE NUMBER SOCIAL MEDIA TOTAL SOCIAL
OF ACTIVE PERCENTAGE OF OF GLOBAL USERS ACCESSING MEDIA USERS
SOCIAL MEDIA THE GLOBAL SOCIAL MEDIA VIA MOBILE ACCESSING VIA
USERS POPULATION USERS PHONES MOBILE
Vo~ ,
.‘{"-‘ — ‘\_\/
-
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BILLION 29, * 490 million BILLION . o%

Fig. 1. Social media use around the world.

Thus, an active user of social networks in various platforms spends about
2.5 hours a day, which corresponds to about one day a week, minus the time for
sleep. We will display the collected statistics in the form of a chart (Fig. 2).
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Fig. 2. Evolution of daily time spent using social media.
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We are seeing how mobile phones have become the priority device of al-
most every person. Two-thirds of the world population use them every day. Ac-
cording to the App Annie Agency [2] Android phone users spend more than 4
hours a day on their smartphones, which is more than 3.5 trillion hours in 2020
(Fig. 3).

SHARE OF MOBILE SHARE OF SHARE OF
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Fig. 3. Share of time spent in mobile apps by category.

Currently, the average user spends about 42% of their time in the Internet.
Despite the large percentage, the amount of time in the Internet is growing eve-
ry year. After analyzing the data of the GlobalWeblndex agency [3], we con-
cluded that users spend more and more time on the Internet every year (Fig. 4).
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Fig. 4. Evolution of daily time spent using the internet.

All of the above figures indicate that there is a basis for large-scale im-
plementation of digitalization around the world. In all countries that are leaders
in the field of digital technologies, the state initiates the relevant initiatives.
Without their active participation, it is impossible to imagine both the successful
development of the technological offer in the leading countries, and the com-
mercialization of technologies, including the creation of flagship corporations
that form the "digital image" of the modern economics.

Most developed countries have programs for digitalization of the eco-
nomics and society. The goals and objectives of the countries are generally
similar, but there are some differences in the approaches to policy implementa-
tion. Some of the initiatives are part of a broader supranational science, technol-
ogy and innovation agenda. Thus, the digital development strategies of Germa-
ny (Digital Strategy 2025) and other European Union (EU) countries are con-
sistent with the pan-European digital agenda (Digital Agenda for Europe, 2010)

[4].
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«Digital» initiatives are usually based on the results of previous experi-
ence in the field of information technology (hereinafter referred to as ICT). The
first development of ICT strategies in most countries occurred in the late 1990s
and early 2000s. Thus, the initiative of the EU «FElectronic Europe» (eEurope)
for the transition to an information society was adopted in 1999 [5]. The main
objectives of the policy in the field of digitalization during the 2000s were relat-
ed to the construction of an information infrastructure and the promotion of the
gradual introduction of ICTs in various fields of activity. As part of the imple-
mentation of the National Broadband Strategy (2010), the UK has achieved the
goal of providing the population mainly in rural areas with high-speed broad-
band Internet (download speed-24 Mb / s) [6]. The next stage of the state policy
was the launch of pilot programs for the introduction of digital technologies in
the industry. This was due to the search for new sources of growth due to the
global financial and economic crisis that occurred in 2008-2009. In 2011, the
Industry 4.0 initiative was launched, which combined a set of projects for the
creation, implementation and the use of digital solutions in manufacturing in-
dustries. At that time, the main task was focused on the distribution of effective
solutions for enterprises.

Now, the policy of the leading countries of the world demonstrates the transition
to a comprehensive digital agenda. The main objectives of this program are as
follows [4]:

— digital transformation of public administration;

— development of information and communication infrastructure based on

new technologies;

— strengthening information security;

— development of digital skills and competencies.

In addition, strategies are being developed for the introduction of individ-
ual digital technologies with high potential effects in various sectors of the
economy (for example, the National Strategy for the Development of Artificial
Intelligence in Germany, 2018) [7].

Digitalization of industries brings changes to the demand of factors of
production. Under the influence of digital technologies and the new business
models associated with them, not only individual sectors are transformed, but
also the entire structure of the economy and interpectoral interactions. The cal-
culations of the HSE ISSEK [8] show that in the baseline scenario, under mod-
erately favorable macroeconomic and institutional conditions, digitalization can
significantly increase the factor productivity of both industries and services in
Russia (Table 2).

The maximum effect of digitalization can be achieved in the knowledge-
intensive sectors of the service sector and high-tech industries, whose efficiency
can grow faster than in other sectors of the economy.

According to the calculations of the Higher School of Economics, Insti-
tute for Statistical Research and Knowledge Economics (HSE ISSEK), by 2030,
GDP growth will be more than half associated with digitalization [8]. This will
be primarily due to the result of improving the efficiency and competitiveness
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of all sectors of the economy. Some additional effect will ensure the growth of

the information industry.

Table 02. Average annual values of the additional contribution, Russia

Economic sectors Productivity Capital Labor Result,
contribution contri- contri- %
(SFP), % bution, % | bution, %
Financial sector 0,92 1,20 0,93 3,04
Transport 1,29 1,20 0,55 3,03
Construction 0,98 1,02 0,88 2,88
Education 1,00 1,20 0,57 2,77
Chemical industry 1,64 1,40 -0,43 2,61
Mechanical engineering 1,52 1,48 -0,46 2,54
Other services 0,93 0,79 0,24 1,95
Healthcare 0,81 0,58 0,25 1,65
Light industry 1,02 0,96 -0,65 1,32
Electric power industry 0,32 0,83 0,04 1,19
Trade 0,60 0,36 0,04 1,00
Agroindustrial complex 0,78 0,69 -0,56 0,91
State governance 0,58 0,24 -0,4 0,41
Timber industry complex 0,31 0,14 -0,53 -0,08
Metallurgy 0,25 0,10 -0,55 -0,21
Extraction 0,08 0,04 -0,46 -0,35

Taking into account the accelerated socio-economic development, the
growth due to digitalization should be more than 2% annually (Fig. 5). In order
to achieve the maximum economic effect, it is necessary to radically increase
productivity and investment activity in the sectors of the economics.

2019 2020 2021 2022

m GDP growth due to other factors

2023 2024

2025

2026 2027

2028 2029

m Contribution of the information industry

Contribution of digitization of economic sectors

o e [ | ! -~ - _ _ _ _ _ _ _

2030

Fig. 5. Assessment of the contribution of digitalization to GDP growth (%/year).
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Summing up, it should be noted that digitalization in the long term can
become a significant structural factor of the economy growth under various sce-
narios of the development of the Russian economy. Its important role in GDP
growth should not be overlooked. Based on the rapid increase in the use of digi-
tal devices by society, we can conclude that the trend of digitalization will con-
tinue for many years to come.
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There are many languages that are currently not popular, but may become
mega popular in the near future. Every year there are more and more of them.
For example, Scala, Kotlin, Go, and Closure are relatively new languages.

So, which programming languages will dominate in the near future? This
IS my point of view.

>R

By convention, it is a programming language, but more precisely, it can
be described as a set of template queries designed to perform data analysis and
processing. This language is quite young (only 20 years old), but it has managed
to become one of the best in its niche due to its accessibility, ease of develop-
ment and ease of operation. During its existence, a lot of literature and several
powerful IDEs have appeared: Commander and Studio.
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A way to change the future: mass data analysis will become public and

get a household level, something similar happened with spreadsheets.
»Java 8

Java can not be called a new language, in almost all ratings it occupies, if
not a leading position, then it is among the top three. Today, universities with
world-famous names, mainly in the United States, are required to take the
APCS test, which is performed in Java-this is a standard test of knowledge in
programming.

The popularity and the title of leader is well deserved, since the language
includes infinite functions that go far beyond the functions used today. One of
the important features is the ability to use functional programming and support
multithreaded processes, that is, an asynchronous event handler with multiple
data processing threads.

How it will manifest itself in the future: the popularity of the language
unites the best programmers in finding solutions to existing problems and de-
veloping new features. Even if the whole idea fails, the impact on the develop-
ment of computers will remain huge.

> Swift

The Swift language is not a universal solution to all life's difficulties, but
it is used to develop all sorts of programs on Apple products. It is the best tool
on the MAC OS and iOS platforms. The language is devoid of many problems
common to other well-known languages (Objective-C, Python, Java), which
makes the code cleaner and increases the speed of the product.

What a prospect: if the language continues to gain popularity, Swift will
become mandatory for all programmers who are focused on developing applica-
tions for mobile platforms.

»>Go

Such a large and developed system of software products as Google, began
to need a separate language that would allow extremely fast data processing. So
there was the Go language, which aims to simplify the code as much as possi-
ble, sometimes by rejecting a number of useful ideas inherent in competitors.

The emphasis was made correctly, as evidenced by the growing populari-
ty of the language, regular press releases and high speed of work. This is an ide-
al solution for working with large data streams, as it is resistant to failures and
errors.

What to expect from Go: interaction and work with artificial intelligence
through Go will become so accessible that even a schoolboy will be able to do it
for fun.

» CoffeeScript

Another option that lies between the classical shell representations and a
full-fledged language. With the role of a beautiful shell, it copes with 100%.
When working with JavaScript, there are numerous attachments and parentheses
that CoffeeScript lacks. There are no special differences between these lan-
guages, except for the ease of use of the second one. Perhaps, over time, JS will
be remembered exclusively as a compiled language for CoffeeScript.
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How to improve your life: Remove the cluttered JavaScript language and

make your code much cleaner.
»Scala

Functional programming (FP) has almost captured the minds of the IT
world. In Scala, all work is done not with a value or a specific variable, but with
whole functions that describe the values. Among the OP Scala takes the first
place, the language is compiled in the JVM. The advantage of Scala is that it
supports all the platforms that Java runs on, and today it's hard to find another one.

At the initial stage, it is important to understand the language and go be-
yond the standard programming stereotypes, then learning will not cause any
special difficulties.

What remains to be seen: FP will go to the masses and partially displace Java.

> Haskell

Scala also has worthy competitors in the FP world. For the previous ver-
sion, you can assign the title of the most popular in this area, and for Haskell —
the most favorite.

Gradually, but there is a trend of transition of large companies, whose
work is related to the processing of data arrays, to Haskell. One of the latest is
Facebook. Its advantages include intuitive clarity of action and compactness.

What to expect: can take the place of the Rock or go on equal terms.

»>Jolt

In the days of big data XML, the best tool for processing XML was
XSLT. After losing the lead and passing it to JSON, XSLT was replaced by Jolt.
It allows you to create the simplest filters, to group huge amounts of data with
minimal resources. If the developer is facing a difficult task, it is better to look
at more functional languages.

»>Kaotlin

Kotlin has been a common feature, and it's clear that developers are keep-
ing a close eye on the language, especially given how Google encourages its use
for Android development. Google's adoption of Kotlin has really accelerated
this process. Kotlin is well-placed to take on the attention that has historically
been focused on Java. The portability of Kotlin, built on the JVM, gives the lan-
guage a great breadth: from mobile devices to server-side (through frameworks
like Spring) and web interfaces (through JavaScript compilation), Kotlin can
work in a wide variety of environments. Developers love features like zero se-
curity, coroutine support, and a mix of procedural and functional programming
features.
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Abstract. Digitalization of the national currency has become a global project.
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The rapid development of financial technologies and the digitalization of
economies are shaping new global trends, including those taking place in Rus-
sia. At the current moment, the Russian financial system is characterized by the
non-stable condition. The epidemic of the new coronavirus infection COVID-19
caused negative trends in the financial sector i.e.: the price of petroleum prod-
ucts fell to the level of the year 1999, the exchange rate of the Russian ruble fell
against the US dollar and the euro, the stock prices of some companies de-
creased by 20-45%. The tense political situation is also influencing and compli-
cating the situation: the countries of European Union (EU) and the USA contin-
ue to impose sanctions that slow down the growth of the Russian economics.
Thus, in Russia, the issue of developing and switching to a national digital cur-
rency is particularly acutely a matter of concern.

According to the results of population surveys in the period of 2017 up to
2019, the share of adult consumers, who use online banks for transfers and other
transactions increased from 32 up to 55%. At the same time in the period of
2016-2020, the percentage of non-cash payments for goods and services in Rus-
sia increased from 39 up to 70%. Thus, there is an active use of remote and non-
cash forms of payments being observed [1]. The volume of online transfers and
other transactions is shown below (Fig. 1).

50%
40%
30%
20%
10%

0%

2017-2019 2016-2020

Fig. 1. The percentage of online transfer payments and
other banking services.

Based on the data obtained, we can conclude that the Russian population
IS open to switching to use the digital payment systems. Therefore, the Bank of
Russia is studying the possibility of issuing a digital currency of the Central
Bank called central bank digital currency (CBDC), which is the digital ruble.

The digital ruble will present a program code in a special electronic wallet
opened by the payment system of the Bank of Russia. In this case, each wallet
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will be linked to a specific person-similar to cash in a wallet. According to the
report of the Bank of Russia, the main idea of the introduction of the new tool
consists in the fact that the digital ruble should combine the advantages of the
cash and non-cash ruble.

In terms of practical use, the main advantage of the new payment system
Is that non-cash payments, transfers and other banking operations can be carried
out online with the same effect as within the absence of the Internet connection.
Unlike non-cash payments, the digital ruble does not bind a consumer to a cer-
tain bank and will release him/her from following conditions imposed by banks
as well as from manipulations with tariffs. Digital currencies have a higher
transaction rate and provide a higher transaction convenience.

Thus, the digital ruble is being planned to be constructed by the use of the
distributed ledger technology. Due to the distributed storage and processing of
information, this system exhibits more resistance to various incidents compared
to centralized systems. That is, the introduction of the digital ruble will reduce
the level of fraud in the economic sphere; it is expected to reduce the costs of
legal support of transactions and various transaction costs.

As for the state benefits, the use of the digital ruble will create favorable
conditions for improving the effectiveness of financial control due to higher
transparency of operations. The Central Bank of Russia will be able to automat-
ically calculate taxes and deductions for them, to distribute subsidies, to transact
incentive payments, etc.

Transparency of operations will make the digital ruble the main tool in
the fight to reduce the shadow sector of the economy and reduce the level of
corruption, where cash payments are now being actively used. At the moment,
the volume of the shadow economics in Russia is about 22% of GDP [2].

The creation of a new national payment system is also of political im-
portance: every bank in Russia is linked to the Society for Worldwide Interbank
Financial Telecommunications system (SWIFT), which has a foreign origin and
which may be disabled due to new sanctions. Now it is impossible to make a
cashless payment without the banking sector and without the SWIFT system. In
fact, disconnecting Russia from the SWIFT system will mean the collapse of the
entire banking system. It is for this reason that the Central Bank is planning to
introduce a new format of funds — the digital ruble. This type of currency will
allow consumers to exchange money without reference to banks, and transfer
systems, such as the SWIFT system.

It is expected that the introduction of the digital ruble is expected to re-
duce the cost of issuing physical paper money. Accordingly, the operating costs
of banks will be reduced, as they will not have to use a network of automated
teller machines (ATM), collect and transport large amounts of physical curren-
cy, pay for its storage, which will reduce the cost of banking services for the us-
ers.
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Of course, the digital ruble has a number of disadvantages. Firstly, digital
currency is devoid of security, the exchange rate of the digital currency largely
depends on the demand for it on the part of the buyer. Secondly, the digital ru-
ble will have high volatility, which may reduce the growth of user confidence in
the new payment system. Thirdly, there is still a risk of the new payment system
being exploited for illegal purposes.

The infrastructure and legal framework necessary for the circulation of
the digital ruble must have an extremely high level of stability, reliability and
information security. All these aspects will be taken into account by the Bank of
Russia when developing possible options for the digital ruble project, including
its functional and technological components.

The international experience shows the results of the implementation of
the national digital currency. Thus, China has already completed three stages of
the Digital Currency Electronic Payment (DCEP) testing in Shenzhen, Suzhou
and Beijing, which confirmed the country's readiness to launch the digital Yuan
[3].

China has been positioning the digital Yuan as an effective competitor
and a full-fledged replacement for the dollar. The need for the rapid introduction
of the digital Yuan is dictated by the following feature of the local financial sys-
tem: Yuan is not a freely convertible currency, that is, its exchange rate depends
on the monetary policy of the People's Bank of China and on the policies that
may change any time, which poses a serious risk for global companies.

The key difference between the digital Yuan and the digital ruble project
Is that the first one is already at the stage of implementation, and not at the stage
of concept formulation. China has the opportunity to influence the economic
system even more, but at the same time not to be dependent on global financial
institutions as much as it is the case now [4]. However, the Russian ruble does
not have such an opportunity, and it is unlikely to appear. This fact may some-
what undermine the position of the digital ruble in the ranking of world curren-
cies. In this regard, Russia should respond as quickly as possible to changes in
the course of digital development in order to maintain and ensure its competi-
tiveness at the world arena. Nevertheless, close Russian-Chinese relations will
positively influence the development of each of the currencies and ensure their
potential growth.

Thus, the creation of the digital ruble is a necessary step in the economic
development of the country, which will ensure Russia's competitiveness at the
world arena, as well as the country will enjoy a more attractive environment for
the development of innovations and attracting investment. For the Russian pop-
ulation, the introduction of the digital ruble may have a positive effect: the ap-
pearance of a more convenient and reliable payment instrument.

However, for successful implementation of this type of money transac-
tions, it is necessary to carry out a number of preparatory activities such as start-
ing from choosing the most effective method of distributing digital currency,
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creating competent legislation regulating its release and turnover, and ending
with ensuring information and technical security.

It is still difficult to say how many years it will take to implement and
switch to the digital ruble system. According to our forecasts, the currency itself
will be introduced in the coming one or two years, whereas the full control over
the system is expected to be achieved no less than in the period of ten-fifteen
years.
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fluence on the tax literacy of the population is indicated.
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Tax literacy and culture of the country's population are important in the
period of economic development of the Russian Federation. The digital age
forms the tools to actively support many improvements in various economic
fields. Along with various achievements in the field of digitalization of tax rela-
tions, it is necessary to take into account the fact that there may be a negative
impact of digital tools.

The purpose of this article is to examine the tax culture of the population,
the impact of digitalization on tax literacy, and the positive and negative fea-
tures of the digital economy on taxation.

According to the theory of the American sociologist, Professor of Har-
vard University George Homans: tax culture is a stable product of the exchange
of activities of tax and other authorities involved in the tax process, on the one
hand, and taxpayers, on the other [1, p. 168].

Thus, a solid foundation of the tax culture is the combination of the inter-
ests of taxpayers and the interests of the state. The tax culture of the population
Is a system of values, established rules, norms and principles in the field of tax
relations. It is a model that includes the legitimate actions of taxpayers and tax
authorities [2]. An important element of the tax culture is tax discipline. It is a
systematic training, development and control of moral and financial abilities and
the ability of payers to pay with the budget, taking into account the interaction
of inspections for the reception and registration of obligations [3].

The activity of the state in the field of science, education, production, etc.
depends on the awareness of taxpayers of the need to pay basic payments to the
state budget, including taxes. Therefore, a mandatory point on the way to
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achieving an economically developed state should be the promotion of the level
of tax literacy of the population.

Digitalization has a dual impact on tax literacy and tax culture. Thus,
digitalization is a derivative of automation and informatization of the manage-
ment of socio-economic systems, currently it represents the highest level of de-
velopment of intelligent data processing systems. Digital technologies are ac-
tively implemented by the Federal Tax Service through various mechanisms and
methods that operate on various digital platforms. We can consider the main di-
rections in the implementation of the development and use of digital technology
in taxation.

The first direction includes the absolute interaction of tax authorities with
taxpayers, which is implemented in the form of tax supervision, and is a special
form of tax control. In this case, the organization voluntarily provides access to
accounting and tax data.

As a second, but already one-sided direction of the use of digital technol-
ogies in the tax authority, we can single out a data set that opens up information
in the public domain about taxpayers. The publication of this information began
in 2018 in the «Open Data» section of the website of the Federal Tax Service.

The third direction contains the data of the service and provides obtaining
a certain status without unnecessary administrative costs. We are talking about
the formation of a Unified Register of small and medium-sized businesses,
which operates on the basis of Article 4.1 of the Law «On State Support for
Small and Medium-sized Businesses», introduced by Law No. 408-FZ of
29.12.2015 [4].

The fourth direction of digitalization in tax administration is being im-
plemented within the framework of structural changes in the tax system — the
introduction of a new special tax regime «Tax on professional income» (Law
Ne 425-FZ of 27.11.2018) in the territory of Moscow, Moscow Region, Kaluga
Region and the Republic of Tatarstan in an experimental version from the first
of January, 2019. The regime is aimed at legalizing the income of persons who
receive income on a systematic basis, but do not register as individual entrepre-
neurs [5].

The fifth direction of digitalization are additional services that allow us to
electronically:

1. manage payment documents;

2. check the filling out of invoices;

3. calculate the cost of the patent;

4. calculate taxes on the property of individuals;

5. select the tax regime using the tax calculator;

6. calculate the tax burden.

To clearly describe the use of digital technologies and the awareness of
young people in the field of taxation, we conducted an analysis among students
(n=25) of the Bauman Moscow State Technical University. The survey was
conducted in Google form. The questions were as follows:

1. Your attitude to taxes. Does the society need them?
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2. How can you assess your level of awareness in the sphere of taxation?

3. How often do you apply to the tax authorities?

The results of the survey are presented below in the form of diagrams.
The data is calculated as a percentage of the number of respondents. The fol-
lowing data was received for question 1:

¢ 56% of students believe that taxes are necessary;

e 24% of students believe that taxes are useless;

e 20% of students found it difficult to answer.

@ Taxes are necessary
® Tuxes are useless

Find ot dafficult to answer

‘

Fig. 1. Respondents' attitude to taxes.

It follows from this that the majority of respondents noted a positive atti-
tude to taxes and the importance of taxes for the society.
In response to question 2, the following can be identified for assessing the
level of awareness:
e 44% of respondents believe that they are sufficiently knowledgeable
in this area;
¢ 56% of the respondents have approximate knowledge.
There were no students who were not interested in this topic.

@ Sufficiently knowledgeable
@ Koow approximately
© Not intesested in it

Fig. 2. Awareness assessment.

To the third question about the frequency of appeals to the tax authorities,
the answers are presented in the form of a bar chart. The responses distributed
as follows:

e 16% often visit tax authorities;

e 36% sometimes visit;
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e 20% rarely apply;
e 28% do not apply.

Often Sometimes Rarely Never
Fig. 3. Frequency of appeals to the tax authorities.

Based on the statistics obtained, we can conclude that the students of
Bauman Moscow State Technical University are interested in the tax sphere.
Currently, we can observe the tendency of young people to form a tax culture,
building a positive attitude to the performance of their duties to pay taxes.

Now let's look at the pros and cons of using digital technologies in the tax
system.

Among the shortcomings, certain restrictions for the access of some citi-
zens with a high level of Internet penetration in the modern world are highlight-
ed. For example, for certain individuals, digital technologies could be a solution
to the problem of direct physical contact with employees of the tax service (res-
idents of remote areas), as well as to comply with aspects of financial literacy
(elderly citizens). Not only for the latter, but also for the younger population,
there may be problems related to their own digital competence, namely, the
availability of certain knowledge and skills for acting in a digital environment

[6].

In the digital sphere, we can note another problem from a psychological
point of view. This is the problem of fatigue, burnout of the individual from dig-
ital technologies. This is typical for the young and middle-aged population liv-
Ing in megacities, who have to work in a digital environment regularly, both as
part of their work activities and in everyday communications. Fatigue from digi-
tal technologies gets accumulated, there is a shortage of live communication,
emotions, it all destroys the nervous system, the psyche and increases depres-
sive states. This situation intensifies the topic of preference for traditional com-
munication and rejection of digital technologies. And this should be taken into
account in a society where the digital impact of the tax service with the popula-
tion is developing: if effective solutions are not found in the field of balancing
interests, this will lead to an undesirable outflow of active users of digital tax
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services in the future, which will have a negative impact on the tax culture and
literacy of all generations.

The positive aspects of digital technologies in the tax system include:

1. An increase in the possibility of direct contact with the taxpayer
through new digital services, the emergence of the possibility of immediately
informing the taxpayer on all important issues. For example, information about
the amount of taxes and fees owed, the timing of their payment, and measures
of liability for non-performance of obligations.

2. Active involvement of the population in the discussion of various draft
laws through digital platforms.

3. The convenience of using digital services, which acts as an additional
motivation for responsible behavior of the taxpayer.

4. Implementation of opportunities for maximum coverage of the popula-
tion on the basis of digital services and platforms of the Federal Tax Service of
Russia.

These advantages help to develop the tax literacy of the population. Citi-
zens who actively contact the Federal Tax Service of Russia through digital ser-
vices can:

e receive enhanced opportunities to inform about the state of tax relations

with the state;

e improve their own competence in tax matters;

e act as a subject for developing proposals for improving tax administra-

tion using the feedback system.

The main area of application of digitalization is the economy. Today it is
becoming "digital”, that is, all data is processed digitally. Examples of the digi-
tal economy are: electronic document management, online services, electronic
payments, etc.

Realizing the urgency of the problems of tax literacy, we will formulate
ways to solve these problems. First, it is necessary to come to an unambiguous
interpretation of the tax legislation. It is precisely because of the complexity of
the content of normative legal acts that it is difficult to determine the specific
meaning and form accurate conclusions about the purpose of a particular para-
graph in the acts. In this regard, the tax authorities are obliged to explain and in-
terpret the laws. Secondly, it is important to hold various seminars, lectures and
conferences on issues related to solving problems of tax literacy. Thirdly, in the
form of additional solutions, can serve as consulting services on taxation of citi-
zens in rural areas, the introduction of tax literacy lessons in the educational
program among students of grades 9-11, the creation of the Government of the
state program on tax literacy, the improvement of the electronic Internet service
«Personal Account of the taxpayer for individuals» [7].

Thus, our article deals with the problems of the formation of tax literacy
of the population, the main directions in the implementation of the development
and use of digital taxation technologies, as well as the positive and negative as-
pects of the use of digital technologies in the tax system. In general, the promo-
tion of the level of tax literacy of the population is an important aspect of the
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formation of an economically developed state. The contribution of the Federal
Tax Service of Russia to digital education and ensuring universal access to the
Internet, including through social access points, is particularly important.

User requests can be calculated and processed using digital technologies
that allow you to model customer behavior. As a result, it will make it easier for
citizens to use digital tax services and help maintain interest in them, which will
have a positive impact on the state of tax literacy and tax culture of the popula-
tion.
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1. Distance learning.

The constant and continuous development of information technologies
has had a strong impact on all spheres of society, not least on education. Dis-
tance learning is becoming more and more popular every year. And if earlier
leaving for remote training was a single and rare phenomenon, then the pandem-
ic has made its own adjustments, gave a huge boost to life in a remote format.
The transition to distance learning is a great progress for our society.

Distance learning is a set of educational services that are provided to stu-
dents at any distance from educational institutions with the help of a specialized
information and educational environment, which are based on telecommunica-
tions means of information exchange. Such as: radiotelephony, satellite TV, In-
ternet technology, etc. The set of means of receiving and transmitting data, in-
formation resources, hardware and software, organizational and methodological
support, interaction protocols, forms an information and educational environ-
ment received by the user in the form of a distance course [1].

Distance learning is a method of implementing the learning process, in
which the exchange of information and feedback between the teacher and the
students is carried out using modern information and telecommunications tech-
nologies that allow for distance learning without direct, personal contact be-
tween the student and the teacher.

Distance learning allows you to implement the principle of accessibility
of education for all, to train a large number of people, to reduce the cost of con-
ducting classes in classrooms, to improve the quality of training, to create a uni-
fied educational environment.

Distance learning has characteristic positive features:

— the ability to learn from anywhere in the world, where there is a com-
puter and the Internet;

— ability to adjust the training time without reference to the schedule;

— save time to combine with other activities;

— individual approach, taking into account the needs of students;

— accessibility and openness of training;

— possibility of self-realization;

— effective use of educational institutions, technical vehicles;

— social equality (equal educational opportunities).

Distance education also has a weak side — it is the lack of real communi-
cation. For many people, it is important to be in society and interact with people
In person, and not through a monitor screen. But life is not just about learning.
Therefore, if necessary, you can fully get enough of communication in other ar-
eas of life.

Of course, for effective distance learning, it is important to have the skill
of self-control and the ability to self-educate; perseverance and concentration on
the learning process are important. Timely completion of all test work and sys-
tematic assimilation of the acquired knowledge are mandatory conditions for
achieving the student's goal. In principle, as with training in any format.
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The combination of information technologies, in distance learning, pro-
vides:

— interactive interaction between students and the teacher;

— delivery of the main volume of the studied material to students;

— presentation of the possibility of independent work [2].

2. The role of information and communication technologies in the organi-
zation of the distance course.

Currently, due to the difficult situation around the world, against the
background of the global COVID-19 pandemic, distance learning is a real alter-
native to learning within the walls of an educational institution. Due to the
widespread introduction of new information technologies in the education sys-
tem and the lack of the ability of traditional forms of education to always pro-
vide high-quality and affordable education, the use of distance learning tools
and technologies allows you to create completely new educational models.

The use of information and communication technologies provides the
learning process with a number of advantages:

— the duration of the lesson time is determined by the needs of the student
himself;

— providing on-the-job training opportunities;

— by providing the opportunity to choose the pace of assimilation of the
material and the choice of pauses in the work, a more complete account of the
individual characteristics of the listeners is carried out;

— creating conditions for internal motivation;

— create more vivid, dynamic and memorable visual information thanks to
multimedia. Increases the degree of stability of interest in the study;

Distance learning-is the main tool used in conducting distance learning,
working in which students will gain knowledge and acquire the necessary skills
and abilities.

The main form of educational activity in the distance learning system is
the independent work of the listener (IWL).

Proper organization of independent work ensures effective management
of the learning process by clearly organizing the training material and effective-
ly controlling the actions of students. When creating a course of study, the
teacher is required to properly plan and manage the independent work of the
students, both in terms of duration and volume in each specific module. The
most effective is the calendar planning of monitoring the phased implementa-
tion of the IWL.

Control, in the form of intermediate and ongoing testing, as well as feed-
back from students, allows you to coordinate systematic work throughout the
course.

It is confirmed by experience and experiments that the quality and struc-
ture of distance learning courses, as well as the quality of teaching in distance
learning is not worse than in traditional forms of education.

With the help of telecommunications, such as: teleconferences, video
conferences, webinars, teachers have the opportunity to carry out interactive
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communication with students throughout the entire course of study. Forums and
chats provide an opportunity to quickly and timely adjust the learning process. It
Is an indisputable fact that ICT plays a leading role in the work of the course.

3. Technologies and means of distance learning.

Based on modern technological advances, distance learning methods have
come to play a major role, because they have a high degree of coverage and
long-range action.

Significant experience in the implementation of distance learning systems
using Internet technologies and telecommunications systems is currently accu-
mulated all over the world. A significant place is occupied by systems that use
computer networks, direct television broadcasting systems, and distance learn-
ing systems using modern telecommunications technologies.

When analyzing the existing distance learning systems, the following
technologies can be distinguished: case-technology, TV-technology and net-
work technologies. Let's consider their features.

Case technologies are a system in which educational and methodological
materials are completed in a special set (case). This set is mailed to the student
for self-study. Communication with teachers-consultants is carried out in the
training centers created for this purpose. This group can be attributed to the tra-
ditional technology of distance learning.

TV-technology is based on the use of television lectures. This form of
distance learning is used in the system of professional development, training
and retraining of personnel.

Network technologies include Internet technology and technologies that
use the capabilities of local and global computing networks. Network technolo-
gy has a number of advantages over others, as it allows you to study on an indi-
vidual schedule, with constant contact, both with the teacher, and with other
students and the administration of the educational institution. The ability to
communicate with all participants of the educational process is a fundamental
difference between Internet technology and other distance learning technolo-
gies: such interaction creates the effect of «presence» [3].

In distance learning, methods of synchronous and asynchronous learning
are used.

Asynchronous is a means of communication that allows you to transmit
and receive data at a convenient time for each participant in the process, inde-
pendently of each other. This type of communication includes the following:

— forums and bulletin boards. Usability is based on the public exchange of
experience, knowledge and other information. Just create a new topic or join an
existing one, then leave your messages. The information will be available to all
participants in the process, which will allow you to respond or read the message
at any time. Bulletin boards play a similar role, but have limited functionality,
so they are the least popular. This method of feedback has a positive side — the
accumulation of information. You can read all the discussions and add your an-
swer to them at any time;
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—email address. One of the first means of communication on the Internet,
still not lost its popularity. Questions, answers, or statements can be sent pur-
posefully to any participant in the training process by email. This type of com-
munication is only suitable for personal «address» communication, making pub-
lic discussions difficult. It is extremely inconvenient to save and accumulate
materials in the form of emails. In addition, spam filters are increasingly block-
ing emails, thereby disrupting the dialog and making it unreliable;

—wiki. A new and popular way to share information. This is a website,
the content of which is filled by any participant of the training with the possibil-
ity of multiple editing and entering new data. Group participation in the creation
of the material makes the process interesting, involving participants in the for-
mation of the knowledge base. The ability to edit is not only a strong point of
the wiki, but also a weak point, since the abuse of the ability to change the con-
tent and make your own data can lead to negative consequences. Therefore,
constant monitoring and restriction of rights is necessary.

Synchronous is a means of communication that allows you to exchange
information in real time. This type of feedback between the participants of the
educational process provides an opportunity for direct communication and is the
most promising;

— voice and video conferences. Communication takes place in direct con-
tact with the teacher and listeners. The line between personal presence in the
audience and distance learning, with the help of video communication, is
blurred. This method of obtaining knowledge combines all the positive qualities
from classical full-time training and from distance learning;

— text conferences (chats). The most common communication options are
personal chats between two participants in the learning process. But, if neces-
sary, the chat can be public with 3 or more participants in the distance learning
process. The disadvantage is the lack of visual contact, and on the part of the
teacher, the inability to check with whom he really communicates. This is espe-
cially important when conducting distance exams or seminars, during testing
and testing of knowledge.

A competent combination of technologies and tools provides great oppor-
tunities, as it allows you to combine and use the best elements of various ways
of organizing distance learning, at certain points at the discretion of the teacher
to organize the workflow with students in a virtual classroom, giving them the
necessary explanations and at the same time controlling their knowledge.

The analysis of the current state and use of innovative technologies in an
educational institution allows us to conclude that the maximum quality and the
greatest effect from the use of the distance approach in the educational process
can be achieved only if you have the opportunity to use various means of infor-
mation and communication technologies in various types of educational activi-
ties [4].

Distance education is not a fad. This is our future, which we are already
shaping today.
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Currently, our country is experiencing an acute shortage of engineers and
skilled workers (70% of the total demand in 2019). The personnel shortage in
working specialties amounted to 700,000 people in 2019. Two-thirds of the
country's enterprises report a personnel shortage. There is a shortage of quali-
fied personnel in almost all industries: mechanical engineering, the military-
industrial complex, and almost all manufacturing and light industry. Acute per-
sonnel problems exist even in the most priority industries, in particular in the
rocket and space complex, where 44% of employees are over 50 years old, and
25% are of retirement age. There are less than 5% of highly qualified workers in
Russia, and 45-70% in developed countries [3].

Modern production constantly needs highly qualified engineering person-
nel. In this regard, it should be noted that high-quality training of an engineer is
possible only if innovative training technologies are actively introduced and de-
veloped in education using modern high-tech equipment that ensures the crea-
tion of an innovative competitive product of labor. As noted by V.V. Putin at a
meeting of the Presidential Council for Science and Education on June 23, 2014
in Moscow: «Today, the leaders of global development are those countries that
are able to create breakthrough technologies and on their basis form their own
powerful production base. The quality of engineering personnel is becoming
one of the key factors of the state's competitiveness and, crucially, the basis for
its technological and economic independence». According to the main indica-
tors that determine the level of scientific and technological development, our
country still lags behind the leading countries of the world, such as Norway,
Sweden, the Netherlands, Denmark, etc. In our research, we relied on the rating
of the international magazine Global Finance, which once a year forms a rating
of countries with a high-tech level of production. Today, practice shows that
science lags behind the demands of society and the state in creating innovative
products that are the basis of the economy of any country. This raises a lot of
questions: who we teach, how we teach, and what we teach. Innovations in edu-
cation should be considered as a tool for self-development, which creates condi-
tions for preparing a person for life in society, including for work, including the
acquisition of project and research skills in the process of his education. In the
educational environment, innovation processes open up wide opportunities and
prospects, which we understand in a broad sense, as introducing something new,
as changing, improving and improving the existing one. The problems of inno-
vative transformations in the field of education at one time became a topic for
research by such well-known scientists as M.M. Potashnik, A.V. Khutorsky,
A.B. Pugacheva, V.S. Lazarev, V.l. Zagvyazinsky, etc. [1, 2].

At all times, and especially today, the need to update the content of tech-
nological education, in the search for new forms and methods of training is due
to the introduction of modern high-tech machines and equipment into produc-
tion, for the maintenance of which specialists are needed who possess strategic
engineering thinking, at the right time ready to find the most optimal and ration-
al way to solve a problem situation. In modern realities, production needs real
strategists who can quickly analyze, have the skills of engineering thinking, and
predict results. Today, we are all witnessing the fact that digital and electronic
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educational technologies are being actively introduced into the educational pro-
cess of the subject area «Technology». The computer becomes an integral part
of the educational process, without which training at the current level of re-
quirements is impossible. Before you learn how a tool, machine, or equipment
works, you need to understand the functioning of its individual parts, its struc-
ture. The lack of educational posters of the necessary content in the technology
classrooms can be compensated by showing the object under study on the slide
of the educational computer presentation, by selecting a picture on the Internet.
In this regard, however, a number of shortcomings should be noted, which eve-
rywhere reduce the quality of technological education. Many teachers «sin» by
using raw images of poor quality for teaching, or even worse, that they under-
take to explain new educational material created by another author. It is difficult
to imagine how such a teacher can teach his students at someone else's presenta-
tion, if he himself does not always fully understand it. In this case, you can ad-
vise to process it in Photoshop or Corel DRAW. Individual technological pro-
cesses when using animation effects can be shown in dynamics. The use of cop-
yrighted or borrowed videos undoubtedly improves the quality of technological
education. It should be noted, in particular, that the assimilation of the content
of the educational material within the framework of the use of video clips in the
lesson should not exceed 5-7 minutes of training time. The lesson should be rich
in new educational material, but within reasonable limits. According to L. N.
Bobrovskaya, a representative of the Volgograd Scientific School, the lack of
use of electronic educational resources in the classroom, as well as their exces-
sive use, leads to a decrease in the quality of education [2].

The study of innovative transformations in the field of polytechnic educa-
tion could not be considered complete, without taking into account the use of
distance education technologies. We consider distance learning as providing
equal conditions and opportunities for all participants of the educational pro-
cess. Their creation and implementation, on the one hand, requires improving
the skills and competencies of the teacher, on the other-the opportunity to get
the necessary knowledge in a comfortable environment for the student. The use
of distance learning technologies today is dictated by the current situation in the
educational environment. The analysis of the current situation in education sug-
gests that in the conditions of coronavirus infection, not all educational institu-
tions, as well as teachers in general, are ready for such changes. The transition
to distance learning, as there is no alternative at the moment, becomes quite tan-
gible and relevant. There are several reasons why the introduction of distance
learning technologies should become an urgent need for every technology
teacher. These include the following:

— Textbooks give a brief description of the object, process, phenomenon,
and technology being studied. In the framework of a distance course, this mate-
rial can be given in a more expanded form and studied in depth and in detail;

— The lack of study time in technology lessons (theory — 30%, practice —
70%) for learning new educational material is always limited, which allows you
to think that in the framework of distance courses, this can be done for the stu-
dent in a more comfortable, home environment, not limited in time;

70



— Studying the subject environment and showing the object being studied
with your hands is not always convenient. Not all students, especially at the
back of the class, can see, understand, or assimilate anything. In addition, the
subject or object being studied is not always present in the technology room. As
part of the distance course, this can be done using videos, presentation slides,
where processes and technologies can be shown in dynamics;

— A distance learning course in the evaluation of educational results al-
lows you to reach a larger number of students than you can do in the classroom,
when the responding student is limited in time;

— As part of a distance learning course, the student has the opportunity to
test themselves before they give an answer (training-trial test). The student
simply does not have such an opportunity in the classroom;

— As part of the distance course, it is possible to use the «Inverted Class-
room» model, when the teacher gives students the opportunity to familiarize
themselves with the educational material at home, and in the classroom, due to
lack of time, only to clarify individual questions [1].

One of the innovative and promising areas of obtaining modern polytech-
nic knowledge today is the creation of «quantoriums» and houses of scientific
collaboration. In 2015, Vladimir Putin signed the strategic initiative «A new
model of additional education for children». This strategic initiative provided
for the creation of children's centers «quantoriumy in all regions of the Russian
Federation. It is in «quantoriumsy» that the STEM approach to learning is re-
flected, where STEM education should be understood as a modular direction of
education, the purpose of which is to develop the intellectual abilities of the
child with the possibility of involving him in scientific and technical creativity.
Of course, the mission of «quantoriumsy» and houses of scientific collaboration
contributes to the technical development of children, contributes to the imple-
mentation of the strategy of polytechnic education of young people defined in
the Presidential address, but today these centers are able to take on their «shoul-
ders» only part of the problems of modernizing education. In each region, there
are too few such centers to meet the needs of everyone. Only a single part of the
children such centers are able to bring to the planned level of quality of educa-
tion. The rest of the children will remain outside the innovative processes in
polytechnic education, which were discussed in our study [2].

Summing up all of the above, we can emphasize that technological educa-
tion in Russia is at a good level, but the use of new modern technologies can
help improve this situation. It is important to remember that the use of modern
technologies should be accompanied by competent teaching, because only in
this way can you get competent specialists in this industry.
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Education is one of the key components of human culture and society.
And to conclude how modern education is effective, it is necessary to consider
it within the framework of the culture in which it develops.

The term «culturey is the antonym of the word «nature» and means some-
thing «artificial», «cultivated». «Culture appears to us as a special image of na-
ture, unknown to itself, but realizing the possibilities contained in it, the way of
its existence» — M.S. Kagan [2]. In the process of human development, this term
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has undergone some changes, of course. Now the concept of «culturey is seen as
some kind of model to which everyone aspires, as a system of values that is
shared by the majority of people. In general, culture is divided into two kinds:
spiritual and maternal. The first is a set of ideas, knowledge and moral norms.
The main elements of spiritual culture are spiritual values, spiritual activities
and spiritual needs. The second type is usually understood as objects created by
people, i.e. artificially, that help them to adapt and comfortably exist in the natu-
ral and social conditions of life, satisfying their needs. Looking at material cul-
ture in more detail, we can see that it contains three components:

e Object world — objects created directly by a person. For example, a
computer, buildings, roads, household appliances, etc.;

e Technologies-algorithms for creating and applying objects of the object
world;

e Technical culture — a set of certain skills, abilities of a person. All
knowledge, skills and abilities are passed down from generation to generation
and implemented in practical activities.

Today, the concept of "culture” runs through all aspects of human activity
and society. Therefore, it is divided into the following types: economic, legal,
political, artistic, domestic, professional, and many others.

However, despite all the diversity of types of culture, in the process of
human development at different stages of its history it is possible to distinguish
a common, universal type of culture, which was formed on the basis of the
needs of people priority at one time or another and united all other types of cul-
tures. To date, four types of universal culture have been identified:

e Mythological-is the very first universal culture. It was inherent in «natu-
ral» people, for whom the explanation of all observed phenomena, processes,
events were some «hiddeny» forces inherent in all objects of the surrounding
world. Without sufficient scientific knowledge, the peoples of that time resorted
to fictions and fantasies-myths;

e Cosmological-began with therenaissance epoch, when the dictatorship
of the church was broken. The basis of this culture was the opinion that all phe-
nomena are the action of the forces of nature in accordance with their inherent
regularities. In addition to nature, they used the concept of «cosmos» — the
world, the universe, something unified, connected whole. Thus, people lived in
the natural world, obeyed it and could not change it. This type is a continuation
of the mythological culture, with one difference — a higher awareness.
Peopleinteractedandcollaboratedwithnature;

¢ Anthropological-characteristic of a developed natural civilization. A
time of discoveries and inventions in many fields of science and technology. At-
tention to the study of human physiology and psyche has increased,;

Technological-originated during the anthropological culture. It is charac-
terized by active human intervention in the natural course of processes (space
exploration, genetic engineering, etc.), while supported by technical means. A
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person becomes the «king of nature» and has a consumer attitude to the world
and natural resources.

Thus, technological culture represents a high level of development of
transformative human activity, based on a combination of achievements in ma-
terial and spiritual production. This activity requires knowledge, skills and crea-
tive abilities of a person. Technological culture makes it possible to improve the
human environment. As you can see, it is an important indicator of the level of
development of society and production.

In order to improve this indicator, it is necessary to pay attention to tech-
nological education and preparing students for transformative activities. Already
during school education, it is necessary to provide children with technological
knowledge, to form certain skills and abilities, to bring up the necessary person-
al qualities, such as: the desire to constantly improve existing skills, to carry out
continuous self-education, entrepreneurship. This is especially important in our
time, because production technologies are changing very quickly.

It has been repeatedly noted that today there is an acute problem of a
shortage of qualified workers, for example, welders, engineers, and vice versa,
too many economists or, for example, lawyers. The logical question is: «Can
this trend be stopped in any way?». The answer is «yesy. It is necessary to make
changes in the technological training of young people.

First of all, I would like to note that modern school curricula do not allow
students to fully form a technological worldview because of the fragmentation
of school subjects. The learning process, in principle, is passive, because there
is only the delivery of the material, without the necessary amount of practice.
This leads to the fact that the knowledge will later be shallow, formal, and stu-
dents will not have the skill to independently search for the necessary infor-
mation. In order to fix this, we should introduce creative, active learning meth-
ods, such as project activities and learning experiments. And also we should
change the role of the teacher: he should no longer be the main source of
knowledge. The teacher should become an organizer of the student’s activities,
a mentor who will guide them.

The second thing that should be reviewed in the education system is the
number of hours and the quality of teaching such a subject as «technology».
Why is this so important:

e Now the number of hours to study the technology is rapidly decreasing.
In accordance with the Approximate basic educational program of 2015, 1 hour
per week is allocated for the discipline «Technology» from the 1st to the 4th
grade, 2 hours per week in grades 5-7 and 1 hour per week in the 8th grade in
the stages of basic general education in 2020-2021 [4]. Ingrades 9-11, thissub-
jectisnotstudiedatall;

e The number of future technology teachers is decreasing in pedagogical
universities;

e There are no proper positive images of workers, teachers, engineers,
and scientists in the mass media. This causes some neglect of these professions
and an outflow of potential specialists to other areas;
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e Weak equipment of technological training classes or lack of it at all.
Students do not have the opportunity to work with their hands with special ma-
terials and tools. The entire educational process is often implemented only by
providing theoretical material.

Since the lack of technological knowledge and skills does not allow
young people to develop entrepreneurial qualities, be able to design objects of
labor, carry out project activities, plan their activities, carry out work using the
necessary tools and equipment, it should not be underestimate and even more
weshould not lose such an important area of knowledge, because this can lead to
a decrease in the availability of qualified employees in the country, and also to
the emigration of young specialists.

What other actions can help prevent a possible negative outcome? It is
necessary to develop or open new modern educational and production complex-
es, to provide high school students with high-quality initial professional labor
training, followed by the issuance of certificates of mastering the specialty. At
the same time, allocating school hours for visiting these institutions. It is also a
good option to organize interaction between educational institutions and produc-
tion companies in order to get acquainted with the real process of work and pos-
sible work practice under the supervision of specialists.

These problems and ways to solve them are of great national importance
and require their careful consideration, because a positive outcome in solving
this issue will contribute to improving the quality and efficiency of technologi-
cal education, and to increasing the number of highly skilled workers, the great
demand for which our society is experiencing.
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The future of mankind is one of the most frequently used plot bases in
mass media and we can make up several variations in the development of man-
kind, but they are united by the fact that they will all go through a stage of tech-
nological development, and this is difficult to deny. Unfortunately for me, | like
stories that are tragic in some way, and that's why | don't see a happy ending for
us. But now not about this. | want to discuss with you exactly the era when the
technological capabilities of people will reach the stage when we will cease to
consider fiction as it. Namely: artificial intelligence, flying equipment, cyborgs
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and much more that we now consider fiction. And now I'm excited about the
idea of how we can treat ourselves and improve with science.

The human body is not perfect. All people living on planet earth are
aware of this. Heart defects, genetic errors, missing limbs, all these are only a
small part of the shortcomings of the human race. To combat the shortcomings
described earlier, there are different types of Sciences. But | want to understand
only one of them, and it is augmentation of limbs or in simple language-
implantation of cybernetic limbs or bionics.

First, let's understand what implantation is. Implantation is a Surgical op-
eration of implanting biological or artificial tissues, organs and the like into the
human or animal body. But still, is it real that the human body could interact
with non-living, artificial organics? And | want to talk about it with you.

Replacing any organs with artificial organs has been used for a long time,
and their idea and then before. The first implants were teeth, but more interest-
Ing was-prosthetic hands, made of steel, dates back to the XVI century. It has
dual fingers and thumb that can take certain positions. Control was carried out
with the help of a button on the back of the palm. This device is one of the three
prostheses of the knight Gtz von Berlichingen[1]. The device made it possible
to pick up objects and perhaps even write with a pen.

Do we also have any innovations in our 21st century? Of course there is,
because as it is possible to connect the human body with a bionic limb so that it
does not need a separate control from the person himself, this problem is trying
to solve in the 21st century[2]. The first thing that scientists have tried to do is
by means of interaction with the brain («catching» brain activity associated with
this, missing limb) to make the artificial limb move[3]. This was paid off, but
the effectiveness was not at such a high level, so to replace this idea it was con-
ceived to use the remaining nervous and muscular system as the main conductor
between the brain and the prosthesis. It works like this: the prosthesis is con-
nected by special conductors to the nerve endings of the limb and through them
interact with the brain, having full direct access to the brain, the limb works
without problems. But there are several problems that are likely to be solved in
the future for example:

Due to the fact that the mechanism is not so similar in structure to a real
limb, it does not work as efficiently and quickly. A solution to this is already be-
ing developed. These are artificial muscles that are several times stronger than
real ones. With the help of smart alloys, heat-restoring or electro-active poly-
mers.

There is one more problem it is the problem of equipping the prosthesis
problem with energy.

Also it is rejection by the body of those «conductors» allowing to interact
with the brain.

These are the problems to be solved in the future. Just imagine people
who do not have any part of the body will be able to return it and at the same
time if the conductor really will work steadily, it will be possible to create artifi-
cial nerves, and then they will be able to feel these limbs all that and ordinary.
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But here, too, there are new problems that have been described in many books,
movies and games related to the future, namely:

1) The problem of human envy, after all if these limbs will so more effec-
tively ordinary, then not will whether they replace their on artificial simply so?

2) The problem of human morality is "mechanization of the soul™ it is
how much a person will consider and associate themselves with a person. Will
not change whether he is in the car?

3) Will criminals be able to hack body parts and control them from out-
side?

And | can not give the right answer all these questions. In order to give
the right answer you need to be not just an analyst, but also someone big.

What are some examples of what I'm talking about? I will now answer
this question. In fact, there are many examples and all do not remember. But |
will try to give examples that | remember. The first | want to mention a comput-
er game called «Deus Ex». This game tells us the story of Adam Jenkis, but his
main story is not so important, we are more interested in the world in which he
lives. Look, in his world, after a certain "epidemic”, there is a subspecies of rac-
iIsm, but in relation to people with cybernetic prostheses. In a nutshell, limb sys-
tems have been hacked and forced by cybernetic humans to attack ordinary
ones. You ask me, «why are you saying all this?», and | answer that in this
game highlights those, some problems about which | spoke previously, namely:
the problem envy (because people began to to change limbs from-for moreover
that they more effective and show status rights) and the problem crime ( because
people have been able able to crack and to control).

The second example can be lead, describing the plot series full-length
anime and now already and movie «the Specter of in armor». But | won't do that
anymore. Just describe the problem that occurs there. In this anime the main
problem is that the worst of all possible problems, and this cibernetice soul.

Little can be said about the future with certainty, we can only guess about
what awaits us, | want to see a world where people will surpass their weakness-
es, both physical and spiritual, and augmentation is one of the ways to this fu-
ture, because we are not perfect ...
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Introduction. To begin with, the possibilities of the human brain are lim-
itless. Such thing as eyes, tongue, ears allow process information, which coming
from the outside at a speed less than a second. If for some reason this is not the
case, then a person may improve these skills throughout their life and not even
realize it. It all starts in early childhood. At 3-5 months, children distinguish be-
tween speech and sounds from toys, musical instruments. After 6 months, they
can already differentiate sounds themselves by their timbre and tonality. By his
first birthday, the child begins to distinguish many words from the speech of
adults, understanding their meaning. By the age of two, the child can name the
objects depicted in the pictures shown to him. At the same time, his training in-
cludes the study of images with objects, but also picture with plots. It signifi-
cantly accelerates the formation of cause-and-effect relationships and expands
the vocabulary used, which by the 3rd year expands to 1,500 words. Writing
skills begin to form closer to the 5th-6th year.
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Unfortunately, when creating artificial systems like humans for recogniz-
ing written and spoken speech, most often there are no 6 years for training.
Therefore, the developed technologies look functionally developed but, need to
be supplemented and improved. However, both the human and the «machine»
try solving the same unifying problem — Natural language processing — the field
at the intersection of computer science, artificial intelligence, and linguistics.
The goal is to process and «understand» natural language to translate text and
answer questions (for example, in dialog and expert systems).

Problem description. Any computer system from the moment of its crea-
tion is designed mainly for processing numerical values, which are a human-
readable representation of the signals transmitted at the physical level. There-
fore, when we talk about the processing of natural language (written, spoken)
the following features should be taken:

— Natural language is a specially designed system for transmitting the
meaning of what is said or written. This is not just an exogenous signal of con-
scious transmission of information. In addition, the language is encoded so that
even small children can quickly learn it.

— Natural language is a discrete, symbolic, or categorical signal system
that has reliability.

— Language symbols are encoded as signals for communication through
several channels: sound, gestures, writing, images, and so on. At the same time,
the language can be expressed in any way.

The first try to create a conversational agent (chatbot) more than half a
century ago. MIT professor Joseph Weizenbaum created the computer program
ELIZA, which was a virtual conversationalist with a dialog interface and imitate
the conversation of a psychotherapist at the first meeting. In addition, it is con-
sidered one of the first programs that attempted to pass the Turing test.

The demand for dialog agents is justified by the fact that they allow keep
a natural way for any person to interact with a device or computer program:
there is no need-to-know Python, Java, etc. You can speak or write by natural
way, and the program fetch from it the necessary information or performs the
task. But often the user wants to conduct not only a meaningful dialogue or per-
form a specific task (launch a favorite song, weather forecast). Person tasks of-
ten go beyond the set scenarios. Modern developments involve the creation of
several separate systems, to which the virtual assistant used (Alice, Siri, Google
Assistant) is accessed when processing a question asked by the user. In addition,
virtual assistants to carry an informal conversation.

Solution description. Human-computer interaction imitate structure of the
classical dialog and the role models of interaction of agents within it. An agent
who has the motivation to continue the communication act can take the initiative.
A dialog system assumes the function of managing interaction is built on a linear
(simple) or tree-like (multitasking) script, prescribed with the help of formal
rules. The motivation of the system to build a dialogue in this case is based on the
presence of a goal-oriented algorithm. Taking the initiative to conduct a dialogue,
the system consistently receives from the user the information for it to perform
with embedded functionality in it. In this case, the analysis of the user's phrases is
more accurate, but the dialogues may seem long, unnatural, and even unfriendly.
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There are two main strategies dialogic models [2]: a communication act
can be considered as a process focused on the implementation of the partners
intentions and the achievement of the goal; on the other hand, as a process of
information exchange between participants. There are two ways to model a dialog:

— Use of dialog grammar. In this case, the interaction is based on the hy-
pothesis the dialogue has the form of consecutive expressions of the form:
«Greeting» — «Greeting», «Question» — «Answery», «Offer» — «Rejectiony. In
this case, to analyze a speech, it is sufficient to use the types of said phrase like
pattern. If we find presence of keywords like Where, What, What, means we
work with Questions.

— Intent-based methods. This approach considers the context of the com-
munication act, the potential for changing the agent in the process of dialogue.
Each of the participants is obliged to understand their partners, for example, by
clarifying the information. That is, the bot asks us to lead questions, determining
our goal.

Algorithms and implementation. The idea of question-answering sys-
tems is to extract information directly from a document, conversation, online
search, or any other place that meets the user's needs. Instead of forcing the user
to read the full text, QA systems prefer to give short and concise answers. To-
day, QA systems are easily combined with chatbots, go beyond the search for
text documents and extract information from a set of images. A powerful deep
learning architecture, the Dynamic Memory Network, has been created and op-
timized specifically for QA tasks. Trained on a training set of input data and
questions, DNM generates episodic memories and uses them to generate suita-
ble responses. DNM consist of [1]:

— Input Module: The input module encodes raw text inputs from the task
into distributed vector representations.

— Question Module: Like the input module, the question module encodes
the question of the task into a distributed vector representation.

— Episodic Memory Module: Given a collection of input representations,
the episodic memory module chooses which parts of the inputs to focus on
through the attention mechanism. Each iteration provides the module with new-
ly relevant information about the input.

— Answer Module: The answer module generates an answer from the final
memory vector of the memory module.

The next algorithm natural language processing is the extraction of short
content (Text Summarization) [5]. An example of using such algorithms is
Push-notifications and article digests. The algorithm for such summarization is
assumed to be as follows:

— Count the frequency of occurrence of a word in a full text document.

— Select the N most frequent words.

— Found words are saved and sorted.

— Each sentence is matched with a hash that reflects the value of the sen-
tence in terms of the frequency of words mentioned.

— The first X sentences are sorted according to the position in the original text.

There are two fundamental approaches to text reduction: extractive and
abstract. The first one extracts words and phrases from the original text to create
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a resume. The latter studies the internal language representation to create a hu-
man-like presentation, paraphrasing the original text. Methods based on the se-
lection of a subset. This is achieved by extracting phrases or sentences from the
article to form a summary. LexRank and TextRank are well-known representa-
tives of this approach, which use variations of the Google PageRank page sorting
algorithm. The second method uses deep learning, an example of which is the
Tensor Flow technology from Google [4], the mechanism of which allows you to
study the text of the article, highlight keywords, thereby focusing on the facts.

The most modern representative of natural language processing technolo-
gies is GPT-3 (Generative Pretrained Transformer 3) is an autoregressive lan-
guage model that uses deep learning to produce human-like text. It is the third-
generation language prediction model in the GPT-n series (and the successor to
GPT-2) created by Open Al [3], san Francisco-based artificial intelligence re-
search laboratory. As of September 2020, this is the largest and most advanced
language model in the world. The model, according to the developers, can be
used to solve «any tasks in English». The quality of the text generated by GPT-3
Is so high that it is difficult to distinguish from that written by a human, which
has both benefits and risks.GPT-3 is used in chatbots to create texts-stories, po-
ems, instructions, texts of advertising messages, scripts, blog ideas, etc.

Conclusion. Despite the huge stack of technologies that allows to solve a
variety of tasks in NLP contact with users remains an urgent and popular task.
First, because machine is more difficult to train due to the presence in it of an
unambiguous logic of established connections, while the human brain, which is
formed all life, does not have such logic. Second, there are algorithms that can
generate text that is indistinguishable from a written person, and modern virtual
assistants have become so much a part of our lives that we do not think about
saying «Ok, Google!» ust in our daily speech. But if you think about it, architec-
turally, all possible solutions are built the same way and structurally still repre-
sent a «Question» — «Answery». And the development involves only improving
this approach, which is only able to determine more quickly what exactly the
user wants to know.
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Abstract. The article follows the historic events leading to the establishment of
Old English and Saxons’ influence over it. It also describes the actions taken by
king Alfred the Great of Wessex to consolidate the Saxon dialect as the domi-
neering one in formation of the English language as the foundation of the Eng-
lish identity.

Keywords: heptarchy, saxons, renaissance, Danelaw, conquest.

Bausinue cakCcOHIIEB HA AHIVIMMCKUH SI3BIK

. Ilak

cmyoenm 3 Kypca Kagheopvl pOMAHO-2ePMAHCKUX A3bIKOG TUH2BUCTNUYECKO20
Gaxynemema Mocko8cko2o 20cy0apCcmeeHH020 MeXHU4ecKo20 yHugepcumema
umenu H.D. baymana (HayuoHanbHo20 UCCie008amenbCcKo20 YHUBepcumema,),
M.B. Mapxkosa,

KOHCYIbMAaHm no A3bIKY, CIapuiuil npenooasame’s

Kagheopvi pomarno-eepmanckux sazvikoe MI'TY um. H.D. baymana

Annomayua. B cmamve paccmampugaromcs ucmopuieckue coovimus, npueo-
osuue K 3apOodCOeHUI0 AH2IULICKO20 53bIKA, U GIUAHUE CAKCOHYE8 HA Hez2o.
Taxoice onucvlsaromest Oelicmaust, npuxsamole, 8 uacmuocmu, Anvghpedom Benu-
Kum, Kopoiem Yaccexca, npusoosuue K KOHCOIUOAYUU CAKCOHCKO20 OUANeKmd
KaK OOMUHUPYIOWe20 npu hopmMuposanuu aueIutickoeo s3ulKa U 3aAPOANCOCHUIO
AH2UIICKOU HAUUOHAIbHOU CAMOOBIMHOCTIU.

Knwueewie cnosa: cenmapxus, cakcoHywl, peneccauc, /lenno, 3asoesanue.

In the year of 407AD Constantine 111 mounted the rebellion against em-
peror Honorius and had initial successes by withdrawing Roman military from
the Province of Britain. This move left the British Romans defenseless against
the raids of Picts, Caledonians and Saxons. Citizens of the harassed land re-
quested help from the empire but in 410 the Rescript of Honorius was issued
which meant that the province was to be abandoned. The unrelenting attacks by
the Germanic peoples known as the Saxons, Jutes and Angles slowly pushed the
Britons back, eventually forcing most of them out of the modern-day England.
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As the various kingdoms settled in the rule of the Heptarchy (meaning the
rule of Seven due to there being seven major Anglo-Saxon kingdoms, but it should
be remembered that there were many more) was established across Great Britain.
The Jutes established the Kingdom of Kent, the Angles founded Northumbria,
Mercia and East Anglia and the Saxons created Wessex, Sussex and Essex. Thus,
the islands were split between the German invaders and the Britonic people.

As the decades passed by, new Anglo-Saxon dialects appeared establish-
ing what is nowadays known as Old English. It was comprised of 4 main dia-
lects, associated with particularAnglo-Saxon kingdoms: Mercian, Northumbri-
an, Kentish and West Saxon. Their alphabet represented a combination of the
Latin letters and Nordic runes, which leaned more towards the former with the
passing of time and continued Christianization of the British peoples.

By the year 835 the number of the original powerful kingdoms was re-
duced from 7 to 4, them being Wessex, Mercia, East Anglia and Northumbria.
Then the power balance changed again in 878 when the Danes conquered most
of those realms and established the Danelaw (the law of the Danes in Great
Britain). After splitting the lands with the Vikings, Alfred the Great, king of
Wessex, noted how the constant Viking raids on churches reduced the literacy
level. He started inviting the most learned men across the kingdom to fix that
issue and it resulted in TheAlfredian Renaissance.

Unlike The Carolingian Renaissance under emperor Charlemagne, Alfred
was personally involved in the production of some of his literature. Much of this
Renaissance was centered around language, specifically whether a person
should use Latin or English. It was decided that most people should learn to
read and write in English with only the clergy needing to study Latin.

Alfred was himself learning Latin during the period of peace with the Vi-
kings and he used his newfound knowledge to translate some of works into Eng-
lish. He sums up his reasoning for translating some documents as such:
«It seems better to me that we should turn into language that we could all under-
stand some books which may be most necessary for all neb to know.

He was referencing religious works, which would teach good morals to
his subjects. It is important to remember that many saw invasions by the Viking
Invasions as the punishment by God for bad behavior and to Alfred reinvigorat-
ing learning was one way to counter this. One aspect of Anglo-Saxon culture
which differentiates it from its continental European contemporaries is the prev-
alence of the Vernacular (local) language, that is, Old English and its use in-
stead of Latin. Other kingdoms such as Frankia had their own local languages
but things like law codes and treaties were always written in Latin whereas in
Anglo-Saxon England a significant number were written in Old English. One
such document was Alfred’s Law Code produced some time in the latter half of
his reign. Interestingly, he starts his law code demanding that all men keep the
oaths they have made which may imply that it has been an issue.

The Alfredian Renaissance did not just copy old works but also saw the
creation of new ones. The first ones were Asser’s «The life of Alfred» and «The
Anglo-Saxon Chronicle» which is essentially an annual list of major events.
«The Anglo-Saxon Chronicle» was kept and updated for many years and the
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version of the chronicle found in Medeshamstead (modern-day Peterborough)
was updated well into the XII century. The Chronicle alongside Bede’s «Histo-
ria Ecclesiastica» are by far the two most important sources for Anglo-Saxon
England and without them very little would be known about the years between
the Roman withdrawal and the Norman Conquest.

Through reforms and diplomacy by the time of Alfred’s death in 899
Wessex turned from a Saxon’s kingdom struggling to resist the Vikings to the
Sole Anglo-Saxon power. It was on top of the foundations built by this king that
the royal house of Wessex would go on to be the first royal house of England.
Therefore, it was under the influence of the Saxon dialect that the Old English
we know today took in many of its defining features:

e strong and weak verbs;

e a dual number for pronouns (for example, a form forwe twoas well as
forwe);

e two different declensions of adjectives;

e four declensions of nouns;

e a shift towards being more of a synthetic language;

e the four main grammaticalcases (Nominative, Accusative, Genitive and
Dative);

e pronouns;

e a two-tensesystem (present and past);

e grammatical distinctions of gender.

Conclusion

Great Britain housed many different peoples across its Early Medieval
Period; some left a greater mark than the others, but most of them pale in com-
parison to the Saxons who managed to resist the domineering force of the Dan-
ish military. In their crisis they saw an opportunity to rally others behind the
Wessex banner to establish unity through religion, language and mutual disdain
for the Viking invaders. And even though William the Congueror would over-
take England it was the migrating Germanic tribes that laid foundation to the
lingua-franca of the modern world —the English language.
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Anotacion. Este articulo examina la historia de las primeras grabaciones de la
voz humana. Se da el principio de funcionamiento del fondgrafo, el predecesor
del fonografo inventado por Edison. Se considera la relacion entre el
fonautografo y el sistema auditivo humano. También se consideran tecnologias
para decodificar representaciones grdficas de grabaciones de sonido.

Palabras clave: forautografo, primeras grabaciones de sonido, fonografo,
fonautograma, sistema auditivo humano.

HNcrTopusi nepBbIX MEXaHUYECKUX 3BYKO3AMMUCHIBAIOLIUX
YCTPOMCTB M NEePBBIX I0JIOCOBBIX 3amuceit

H.K. @omouou,

cmyoenka 3 Kypca xagedpul 3auumsl ungopmayuu

Gaxyromema uHpopmMamuKy u cucmem ynpaeieHus

Mockoscko20 20CydapcmeeHH020 MexHU4ecKko20 YHUgepcumema

umenu H.D. Baymana (HayuoHaniwHo20 uccied08amenbcko20 YHusepcumema)

Annomayusa. B oannou cmamve paccmampusaemcs ucmopusi nepevix 3anucei
yenoseueckozo conoca. llpuseden npunyun pabomul ghonoasmoepaga, npeouie-
cmeenHuKa onoepaga, uzobpemennozo ouconom. Paccmampusaemces ces3v
medncoy ghonoasmozpagom u ciyxogou cucmemou yenoseka. Takoice paccmom-
PEeHbL MEXHONI02UU PACUUPPOSKU 2PAPULeCKUX NPedCmAaBIeHUll 36YKO3ANUCH.
Knroueewie cnosa: gponoasmozpag, nepgvie 38ykozanucu, gounoepagh, ghonoas-
Mo2pamma, CIyxXo8asi CUCImeMa 4elo8eKd.

Desde la antigiiedad, las personas han estado utilizando la comunicacion
verbal para transmitir informacion. La transferencia de informacién por el boca
a boca esta presente en todos los pueblos del mundo. Pero fue hace poco mas de
150 afios que aparecieron los primeros dispositivos de grabacién y reproduc-
cion. Los dispositivos de grabacion modernos realizan las mismas tareas que sus
predecesores, pero son mas avanzados y estdn en linea con los requisitos de la
sociedad moderna.

Destaquemos cuatro funciones principales de los dispositivos modernos
en el campo de la grabacion y reproduccidon de sonido:
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1. Grabacion de sonido.

2. Procesamiento de sonido.

3. Generando sonido.

4. Reproducir sonido.

Durante mas de 100 afios, se creydo que Thomas Alva Edison fue la pri-
mera persona en grabar una voz humana. En 1877 invent6 el fonografo, un dis-
positivo para grabar y reproducir sonido, que fue el resultado del trabajo en el
teléfono y el telégrafo. El fonografo fue el primer dispositivo mecanico de
grabacion y reproduccion de sonido. Bajo "grabacion de sonido" nos referimos a
la posibilidad de transferir vibraciones de sonido a un medio material, y bajo
«reproduccidny, la posibilidad de convertir una vibracidon de sonido grabada en
un medio material en vibraciones de aire (vibraciones de sonido), es decir, el
proceso inverso. de grabacion de sonido.

Las areas de aplicacion previstas del fonografo, segin Edison, eran:

1. Reproduccion de musica.

2. «Libros parlantesy para ciegos.

3. Fines educativos, por ejemplo, la grabacion de material de clase por
parte del alumno.

4. Un dispositivo auxiliar conectado a un teléfono para transmitir infor-
macion multiple corta.

5. Caja de musica y juguetes.

6. Preservacion de idiomas con la transmision de la parte fonética exacta
del discurso.

Como podemos ver, todas estas areas de aplicacion son relevantes para
nosotros ahora:

1. Reproduccién de musica (computadora, reproductores mp-3, teléfonos,
etc.)

2. Audiolibros.

3. Dictafonos para material de grabacion.

4. Contestador automatico.

5. Bloque musical en juguetes infantiles.

6. Plataformas para el aprendizaje de lenguas extranjeras con capacidad
para escuchar el habla de un hablante nativo.

A pesar de la similitud, a diferencia de los dispositivos modernos, el
fonografo realizaba solo las funciones de grabacion y reproduccion. Se utiliza-
ron otros dispositivos para generar sonido: instrumentos musicales mecanicos
como pianol y érganos mecanicos. El hombre no se propuso la tarea de procesar
el sonido en el siglo XIX.

Las desventajas del fonografo eran: mala calidad de grabacion, suficiente
para una pequefia cantidad de reproducciones y un tiempo de grabacion corto (el
tiempo maximo de reproduccion después de varias mejoras del dispositivo fue
de 4 minutos). Con el tiempo, estos problemas se han solucionado gracias a los
dispositivos de registro electromecanicos y eléctricos.
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A pesar de las deficiencias, el fonografo causé sensacion en su época y
conservo la musica para nosotros, las voces de la gente del siglo XIX. Pero no
fue el primer dispositivo en grabar sonido.

En 2008, dos miembros del grupo de iniciativa First Sounds, cuyo objeti-
vo es preservar y poner a disposicion del publico las primeras grabaciones de
sonido, descubrieron y digitalizaron la grabacion de sonido mas antigua que se
conserva, que data de 1860. En ¢l, Edouard-Leon Scott de Martinville, un in-
ventor francés, grabo la cancion «Au clair de la luney» con la ayuda de su inven-
to, el fonautografo.

Figura 1. Dispositivo fonoautografo.
C - cono acustico, B - membrana, b - aguja, a - humo o papel,
A - cilindro de vidrio, k - mango.

(Como funcion6 el fonoautdografo? El sonido pasaba a través de un cono
acustico, que servia como un "receptor" de vibraciones sonoras, una aguja o
cepillo hecho de cerdas duras conectadas a una membrana vibratoria tocaba la
superficie de un cilindro de vidrio girado a mano cubierto con papel u hollin.
Las vibraciones sonoras al pasar por el cono hacian vibrar la membrana, trans-
mitir vibraciones a la aguja, que dibujaba en el hollin las marcas correspondien-
tes a estas vibraciones.

Durante siglos, la gente ha estado observando la naturaleza y obteniendo
inspiracion para sus inventos: el prototipo del avion era el péjaro, el prototipo de
la camara era la retina del ojo. El oido humano fue la inspiracion para de Mar-
tinville.

Nuestro sistema auditivo se compone de la parte periférica y las partes
superiores del sistema auditivo. La parte periférica es un sistema acustico que
recibe, convierte (amplifica) una sefal de sonido, la localiza y enfoca, consta de:
el oido externo, el oido medio Yy el interno.
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El oido externo esta formado por el pabellon auricular, el conducto audi-
tivo y el timpano. En un fonoautografo, el «oido externo» que capta el sonido
son el cono y la membrana acusticos.

El oido medio es una cavidad llena de aire, conectada a la nasofaringe por
una trompa de Eustaquio para igualar la presion atmosférica, asi como un mar-
tillo, un estribo y un yunque. El oido medio realiza las funciones de proteccion
contra sonidos fuertes, amplificacion, coordinacion de impulsos del ambiente
aéreo con el ambiente fluido de la cdclea, en el que se encuentra el 6rgano de
Corti, que transmite impulsos nerviosos al cerebro. Asi, la aguja en el fonoau-
tografo es un sistema de estribo, martillo e yunque en el oido medio y el 6rgano
de Corti en el oido interno, papel y un cilindro de vidrio son nuestro cerebro
humano.

Asi, su comprension inicial del funcionamiento del sistema auditivo hu-
mano le permiti6é a de Martinville desarrollar su modelo mecénico capaz de gra-
bar sonido.

El cerebro recibe informacién del sistema auditivo periférico a través de
la indicacion de ubicacion (andlisis de frecuencia) y la informacion de la forma
de onda del sonido (analisis temporal). La forma visual de la onda sonora fue
representada por de Martinville en fonoautogramas.

Dado que el cilindro se giraba a mano y se podia girar a diferentes veloci-
dades, de Martinville realizdé decenas de grabaciones de poesia, fragmentos de
canciones, representaciones teatrales en diferentes idiomas y a diferentes ve-
locidades. Y precisamente por esto, surgieron problemas con la decodificacion
de fonoautogramas en el dominio del tiempo.

El dispositivo solo mostraba vibraciones de sonido, pero no sugeria una
forma de reproducirlas, como el fonografo de Edison, que tiene transfor-
maciones inversas para la reproduccion. De hecho, Scott ni siquiera intenté re-
producir sus cintas. Su intencidon era mostrar el sonido, sofiaba que la caligrafia,
escrita en negro carbon, algun dia la gente leeria con tanta facilidad como las
letras que habiamos inventado.
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Figura 2. Interpretacion de De Martinville de bandas sonoras realizadas con
fonautografo.
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Aunque el fondgrafo de Martinville no encontr6é una aplicacion tan prac-
tica como el fonografo de Edison, ya que solo tenia una funcion de grabacion,
todavia se considera el primer dispositivo de grabacion de sonido, que luego
sirvid como prototipo del gramdéfono. Martinville también recibi6é apoyo finan-
ciero para mejorar su invencion, patentada en 1857, de la asociacion de expertos
SEIN (Société d'encouragement pour l'industrie nationale) y colabord con Ru-
dolf Koenig para comercializar el fonoautografo.

Al decodificar la grabacidon de sonido encontrada, el principal problema
fue la transformacion de la imagen en sonido. Después de encontrar la
grabacion bien conservada, Giovannoni viajo extensamente por todo el mundo
para digitalizar la imagen de alta resolucion. Earl Cornell convirtié las imagenes
de Giovannoni en sonido utilizando un software desarrollado en el Laboratorio
Nacional Lawrence Berkeley y modificado para esta aplicacion. Giovannoni re-
copilo los archivos de audio y trabajo con Richard Martin para procesar la sefal,
mientras que Patrick Feester ajusté manualmente la sefial en el dominio del
tiempo.

En el proceso de trabajo, surgid un problema: los fonoautogramas no
cumplian con los requisitos de reproduccién modernos. La aguja de escribir
mancho tinta en algunos lugares, no llegd al papel o viceversa, dejo rastros en
varios lugares; todo esto fue el resultado de distorsiones en el dominio del tiem-
po de la senal, cred ruido y no permitié escuchar la grabacion.

El problema fue resuelto por Patrick Feaster, quien desarrollé un enfoque
que transforma graficamente la pista en una seiial de diferentes anchos que se
puede leer como una banda sonora de pelicula optica. Este enfoque no puede
solucionar problemas graves de reproduccion, pero ha demostrado ser lo sufi-
cientemente confiable como para permitirnos escuchar algo de los fonoauto-
gramas. Asi se obtuvo la primera version de «Au clair de la luney, en la que se
escucho la voz de la nifia. Probablemente la hija de De Martinville.

Pero los métodos de procesamiento han mejorado. Se ha desarrollado un
analisis de sefiales en el dominio del tiempo mejorado. Al mismo tiempo se
descifraron tanto el fonoautograma como la grabacion de un diapasén vibrando
a frecuencia constante, grabada por Martinville como referencia para facilitar la
decodificacion de las grabaciones. El diapason de Scott anticipd el tono experi-
mental del siglo XX y las soluciones de codigo de tiempo para la estabilizacion
de la sefal. Esto hizo posible averiguar la velocidad a la que deberia repro-
ducirse la sefial y garantizar su estabilidad durante la reproduccion.

Después de analizar «Au clair de la lune» utilizando un método mejorado,
los investigadores concluyeron que antes de que hubieran reproducido la
grabacion demasiado rapido, la version actualizada de la grabacion sonaba en la
voz del propio de Martinville.

Asi, gracias a una iniciativa de grupo de investigadores en 2008, el mun-
do reescribio dos veces la historia de quién fue el primero en grabar la voz hu-
mana. La formulacidon del problema del procesamiento del sonido por parte de
una persona permitid descifrar el primer tipo de grabacion de sonido: analdgico-
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mecanico. Actualmente, se estan mejorando los métodos de procesamiento, se
estd mejorando el software para resolver problemas relacionados con la repro-
duccion de fonoautogramas, las capacidades musicales por computadora estan
llevando la industria del audio, el proceso de creacion de sistemas para grabar,
transmitir y reproducir sonido a un nuevo nivel. Pero el juez final del proceso
fue y sigue siendo el sistema auditivo humano, cuyos principios de reconoci-
miento de la imagen auditiva no se han estudiado completamente, lo que lo hace
prometedor para una mayor consideracion del campo de la acustica.
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Abstract. The article tells about the problem of modern ecology - global warm-
Ing, since ancient times. Examples of theories about the causes of this phenom-
enon are given, and the main danger — the greenhouse effect, which is created
by a person himself, regardless of natural phenomena — is discussed. The fac-
tors that increase the concentration of greenhouse gases in the atmosphere and
the ways of combating global warming are considered.

Keywords: global warming, ecological disaster, greenhouse effect, atmospheric
temperature.

I'nodanbHOE moTeNnJieHue — MUP WIN YKACHAS PEATbHOCTb...

A.U. Mep3nukuna,

cmyoenmka 1 Kypca kageopvl meopemuuecko U NPUKIAOHOU XUMUU
benzopoockozo cocyoapcmeennozo mexHonocuueckoeo yHugepcumema
umenu B.I". [Ilyxosea

Annomayusa. B cmamoee pacckazvigaemces o npodieme co8pemenHoll IKOI02UU —
2N100AIbHOM NOMENNIeHUU, HAYUHASL ¢ 0ABHUX 8pemeH. [Ipusooamcs npumepbvi
meopuii 0 NPUYUHAX OAHHO20 ABLEHUS, A MAKHCE 2080PUMCSL O 2IABHOU ONACHO-
cmu — RAPHUKOBOM dcheKme, KOMOopblll cO30aem Cam Yelo8eK, He3a8UCUMO Om
npupoonvix serenull. Paccmompenvl ghaxmopwl, ysenuuusaroujue KOHYeHmMpa-
YUIO NAPHUKOBBIX 2A308 6 ammocghepe, u Hanpasienus O0pvboObL ¢ 2100ATbHBIM
HnOmenieHueM.

Knrwouesvle cnosa: cnobanvioe nomenjienue, 3Ko102uYecKas Kamacmpodha,
NapHUKo8wvlll d¢hghexm, memnepamypa ammocgepboi.

Global warming is the process of a gradual increase in the average annual
temperature of the surface layer of the Earth's atmosphere and the World Ocean.

Paleontological research suggests that the Earth's climate was not con-
stant. Warm periods were followed by cold glacial periods. In warm periods, the
average annual temperature of the Arctic latitudes rose to 7-13°C, and the Janu-
ary temperature was 4-6 degrees, i.e. climatic conditions in our Arctic differed
little from the climate of modern Crimea. Warm periods were replaced by cold
snaps, during which ice reached modern tropical latitudes.

Historical chronicles indicate that in the 11-13th centuries, a large area of
Greenland was not covered with ice (which is why Norwegian sailors dubbed it
«green landy). Then the Earth's climate became harsher, and Greenland was al-
most completely covered with ice. In the 15-17 centuries, severe winters
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reached their climax. A slight warming was noted in the 18th century, which
peaked in 1770. The 19th century was again marked by another cold snap,
which lasted until 1900, and from the beginning of the 20th century, a rather
rapid warming had already begun. By 1940, the amount of ice in the Greenland
Sea had halved, and in the Barents Sea by a third. A significant increase in the
temperature of the Arctic seas was recorded, and a significant retreat of glaciers
in the Alps and the Caucasus was noted [5].

Since 1979, a rapid rise in the temperature of the surface layer of the
Earth's atmosphere began, which caused another acceleration in the melting of
ice in the Arctic and Antarctic and an increase in winter temperatures in temper-
ate latitudes. The habitat of many living organisms has shifted northward fol-
lowing rising average winter temperatures.

In general, over the past hundred years, the average temperature of the
surface layer of the atmosphere has increased by 0.3-0.8 ° C, the area of snow
cover in the northern hemisphere has decreased by 8%, and the level of the
World Ocean has risen by an average of 10 centimeters.

In recent years, an abnormal heat wave was recorded in Russia in 2010.
In terms of its range, duration and severity of heat effects, the heat had no ana-
logues in more than a century of weather observation history. The head of
Roshydromet, Alexander Vasilyevich Frolov, said that there had not been such a
hot summer in Russia since the time of Rurik, that is, over the past more than
1000 years [8].

But, if you remember June and July 2017 in Moscow (= 15 ° C), which
were the coldest between 1999 and 2017, then any hint of global warming
sounds like a mockery.

What's going on with the climate? Alexei Kokorin, head of the Climate
and Energy Program of the World Wildlife Fund (WWF) in Russia, believes
that not only Russia, but the entire planet is unambiguously warming. «In all
oceans of the planet, the upper layer of water is gradually warming up to a depth
of 700 - 1000 meters. And the ocean is one of the main elements of the climate
system. The atmosphere, in contrast to the ocean, is very mobile and changea-
ble. But there is also a climate change in it» [9].

Until now, scientists cannot say with 100% certainty what is causing cli-
mate change. Many theories and assumptions have been put forward as the
causes of global warming.

Theory number 1. Change in solar activity. All ongoing climatic process-
es on the planet depend on the activity of the Sun. Therefore, even the smallest
changes in the activity of the Sun affect the weather and climate of the Earth.
There are 11-year, 22-year, and 80-90-year (Gleisberg) cycles of solar activity.
It is likely that the increase in solar activity in the future may decline again.

Theory number 2. Changing the angle of the Earth's axis of rotation and
its orbit. The Yugoslav astronomer Milutin Milankovich suggested that cyclical
climate changes are largely associated with a change in the Earth's orbit around
the Sun, as well as a change in the angle of inclination of the Earth's axis of ro-
tation in relation to the Sun. Such orbital changes in the position and motion of
the planet cause a change in the radiation balance of the Earth, and hence its
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climate. Guided by his theory, Milankovich quite accurately calculated the
times and extent of ice ages in the past of our planet. Climatic changes caused
by changes in the Earth's orbit usually occur over tens or even hundreds of thou-
sands of years. The relatively rapid climate change that is observed at the pre-
sent time seems to be due to the action of some other factors.

Theory number 3. The culprit of global climate change is the ocean. The
oceans largely determine the direction and speed of movement of warm oceanic
and air masses on Earth, which greatly affect the planet's climate. At the mo-
ment, the nature of heat circulation in the ocean water column has been little
studied. It is known that the average temperature of ocean waters is 3.5 °© C, and
the land surface is 15 ° C, therefore, the intensity of heat exchange between the
ocean and the surface layer of the atmosphere can lead to significant climatic
changes. In addition, a large amount of CO2 (about 140 trillion tons, which is
60 times more than in the atmosphere) and a number of other greenhouse gases
are dissolved in the waters of the ocean. These gases can enter the atmosphere,
affecting the Earth's climate.

Theory number 4. Volcanic activity. It is a source of sulfuric acid aerosols
and a large amount of carbon dioxide entering the atmosphere, which can also
significantly affect the Earth's climate. Large eruptions are initially accompa-
nied by a cooling due to the entry of sulfuric acid aerosols and soot particles in-
to the Earth's atmosphere. CO2 (carbon dioxide) released during the eruption
causes the average annual temperature on Earth to rise. A long-term decrease in
volcanic activity contributes to an increase in the transparency of the atmos-
phere, and hence an increase in temperature on the planet.

Theory number 5. Unknown interactions between the Sun and the planets
of the solar system. The relative position of the planets and the Sun can affect
the distribution and strength of gravitational fields, solar energy, and other types
of energy. All interactions between the Sun, planets and the Earth have not yet
been studied and it is possible that they have a significant impact on the pro-
cesses occurring in the atmosphere and hydrosphere of the Earth.

Theory number 6. Human activities. The high rate of climatic changes can
be explained by anthropogenic factors, which have a noticeable effect on the
chemical composition of the atmosphere of our planet towards an increase in the
content of greenhouse gases in it. Indeed, the increase in the average air tempera-
ture of the lower layers of the Earth's atmosphere by 0.8 © C over the past 100
years is too high a rate for natural processes. Earlier in the history of the Earth,
such changes took place over the course of millennia. The last decades have add-
ed even more weight to this argument, since changes in the average air tempera-
ture have occurred at an even greater pace - 0.3-0.4 ° C over the past 15 years [2].

The greenhouse effect is an increase in the average annual temperature of
the surface layer of the atmosphere of the Earth and the World Ocean due to an
increase in the concentration of greenhouse gases (carbon dioxide, methane, wa-
ter vapor) in the atmosphere. These gases play the role of a greenhouse film,
they freely let the sun's rays to the Earth's surface and trap the heat that leaves
the planet's atmosphere.
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The greenhouse effect is caused by the fact that the flux of energy in the
infrared range of the spectrum, rising from the Earth's surface, is absorbed by
the molecules of gases in the atmosphere, and is radiated back in different direc-
tions. As a result, half of the energy absorbed by the greenhouse gas molecules
returns back to the Earth's surface, causing it to warm up. It should be noted that
the greenhouse effect is a natural atmospheric phenomenon. If there were no
greenhouse effect on Earth at all, then the average temperature on the planet
would be about -18 ° C. The implication lies in the fact that human activity over
the past few decades has led to a significant increase in the concentration of
greenhouse gases, and, consequently, to an increase in climate temperature.

The number one greenhouse gas is water vapor, and its contribution to the
greenhouse effect is 20.6 °© C. CO2 is in second place, its contribution is about
7.2 © C. The increase in the content of carbon dioxide in the atmosphere is of
greatest concern, as the active use of hydrocarbons by humans will continue in
the future. Over the past two and a half centuries, the content of CO2 in the at-
mosphere has already increased by about 30%. Ozone is in third place, its con-
tribution to warming is 2.4 ° C. Unlike other greenhouse gases, human activi-
ties, on the contrary, cause a decrease in the ozone content in the Earth's atmos-
phere. This is followed by nitrous oxide, its contribution to the greenhouse ef-
fect is 1.4 ° C. A large amount of nitrous oxide enters the Earth's atmosphere as
a result of the incineration of various wastes. Methane, its contribution to the
total greenhouse effect is 0.8 ° C. The growth of methane in two and a half cen-
turies was 150%. The main sources of methane in the Earth's atmosphere are
decaying waste, cattle, and the decay of natural compounds containing methane.
Of particular concern is the fact that methane's ability to absorb infrared radia-
tion per unit mass is 21 times higher than that of carbon dioxide. [4]

The greatest role in global warming is assigned to water vapor and carbon
dioxide. They account for more than 95% of the total greenhouse effect. An-
thropogenic activity has the greatest impact on the growth in the concentration
of carbon dioxide in the Earth's atmosphere, and the content of water vapor in
the atmosphere grows following the temperature on the planet, due to an in-
crease in volatility. The total technogenic emission of CO2 into the Earth's at-
mosphere is 1.8 billion tons / year. The total amount of carbon dioxide that
binds the vegetation of the Earth, as a result of photosynthesis, is 43 billion tons
/ year, but almost all of this amount of carbon as a result of plant respiration,
fires, and decomposition processes again ends up in the planet's atmosphere.
Only 45 million tons / year of carbon is deposited (accumulated) in plant tis-
sues, land marshes and the depths of the ocean. [3] These figures indicate that
human activities can be a tangible force affecting the Earth's climate.

A greenhouse catastrophe is the most «unpleasant» scenario for the de-
velopment of global warming processes. The author of the theory is the Russian
scientist Aleksey Valerievich Karnaukhov.

Its essence is as follows. An increase in the average annual temperature
on the Earth, due to an increase in the content of anthropogenic CO2 in the
Earth's atmosphere, will cause the transfer of CO2 dissolved in the ocean into
the atmosphere, as well as provoke the decomposition of sedimentary carbonate
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rocks with additional release of carbon dioxide, which, in turn, will raise the
temperature on Earth even higher. This will entail further decomposition of car-
bonates lying in deeper layers of the earth's crust. Glaciers will melt intensively.
Such a rapid rise in temperature will contribute to the intense influx of methane
from the melting permafrost, and an increase in temperature to 1.4-5.8 ° C by
the end of the century will contribute to the decomposition of methane hydrates
(icy compounds of water and methane), concentrated mainly in the cold places
of the Earth. If you consider that methane is 21 times more potent greenhouse
gas than CO2, then the rise in temperature on Earth will be catastrophic. To im-
agine what will happen to the Earth, it is best to pay attention to our neighbor in
the solar system - the planet Venus. With the same parameters of the atmos-
phere as on Earth, the temperature on Venus should be higher than Earth's by
only 60 ° C (Venus is closer than Earth to the Sun), i.e. be around 75 ° C, in re-
ality the temperature on Venus is almost 500 ° C. At present, the atmosphere of
Venus is 98% CO2, which leads to an increase in the planet's temperature by
almost 400 ° C. If global warming follows the same scenario as on Venus, then
the temperature of the surface layers of the atmosphere on Earth can reach 150
degrees. An increase in the Earth's temperature even by 50 °© C will put an end
to human civilization, and an increase in temperature by 150 ° C will cause the
death of almost all living organisms on the planet.

According to Karnaukhov's optimal scenario, if the amount of CO2 enter-
ing the atmosphere remains at the same level, then the temperature of 50 ° C on
Earth will be established in 300 years, and 150 ° C in 6000 years. According to
a realistic scenario, according to which CO2 emissions will grow at the same
rate, doubling every 50 years, the temperature of 50 ° C on Earth will already be
established in 100 years, and 150 ° C in 300 years. [12]

Factors that significantly increase the concentration of greenhouse gases:

* Heavy industry (the main source of carbon dioxide emissions is the ex-
traction and combustion of oil, gas and other minerals).

« Agriculture (when the soil is intensively fertilized and treated with in-
secticides, nitrogen dioxide is released from it, which is a greenhouse gas).

* Deforestation (destruction of the «lungs of the planet» leads to an in-
crease in the concentration of carbon dioxide).

 Overpopulation (to meet the needs of the world's population requires

a huge amount of natural resources).

« Landfills (most of the waste is not recycled, but incinerated or buried,
which leads to a radical change in the biological system).

No matter how pessimistic the scenarios for the development of global
warming may be, humanity is still able to take measures so that the Earth does
not become similar to Venus. The most promising today are considered two
main areas of combating global warming:

* enhanced emission reduction;

« use of environmental technologies.

With the growth of economic activity in developing countries, it will be
more difficult to radically reduce the amount of emissions. To ensure the rapid
growth of GDP (gross domestic product), colossal energy resources are needed,

96



the sources of which are oil, gas and coal. Combustion of natural resources is
the main reason for the emission of large amounts of carbon dioxide. Due to the
scale and financial costs, it is not possible to re-equip old industrial plants to
modern environmental standards. International agreements to control green-
house gases are failing.

The second direction in the fight against global warming is associated
with the use of bioengineering technologies. Currently, installations are being
created to pump carbon dioxide into special mines. Scientists are working on
extraordinary solutions, such as using aerosols to alter the reflectivity of the up-
per atmosphere upward. Whether this will be effective is still unknown.

The use of alternative energy sources will help to significantly reduce
emissions, but at the moment these technologies require large financial invest-
ments. An important fact remains that the production of solar panels and wind-
mills is also accompanied by colossal emissions.

Less ambitious, but no less significant measures to eliminate global
warming include:

« increase in green spaces;

« use of energy-saving devices and devices;

« waste recycling;

* creating laws to prevent global warming [1].

Reducing the impact on the planet's climate system is the responsibility of
all countries, without exception.

For example, at the Paris Conference on Global Warming (2015), Russia
announced its intention to reduce greenhouse gas emissions from 25% to 20%
by 2030 compared to 1990. Speaking at the summit, Russian President Vladimir
Putin said that «Russia is taking active steps to tackle the problem of global
warming. Our country took one of the first places in the world in terms of the
rate of decrease in the energy intensity of the economy - 33.4% for the period
from 2000 to 2012». According to the head of the country, Russia has exceeded
its obligations under the Kyoto Protocol, not allowing emissions into the atmos-
phere equivalent to 40 billion tons of carbon dioxide. «We can say that Russia's
efforts have made it possible to slow down global warming for almost a year»,
the president said.

The United States of America, the world's second-largest greenhouse gas
producer, has partnered with China to reduce its emissions by 26-28% by 2025
(up from 2005).

The 28 countries of the European Union, which account for about 10% of
the planet's emissions, have pledged to reduce their greenhouse gas emissions
by 40% by 2030 compared to 1990 levels. The main goal in the long term is to
reduce emissions by 80-95% by 2050 [10].

All countries that have signed the agreements must adopt national targets
for reducing greenhouse gas emissions and corresponding technological re-
equipment. The agreement pledges to keep the global temperature rise at 1.5
degrees Celsius.

But it is important to note that the Agreement does not provide for any
form of liability for breach of promises. The Paris Climate Agreement has been
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signed by 192 countries. Only two countries did not sign - Nicaragua and Syria.
147 states have ratified the document. Russia signed the document, but did not
ratify it, although it ranks third in greenhouse gas emissions from 15 leading
countries (according to the UN). In the summer of 2016, the business communi-
ty called on President V.V. Putin will not approve the document, as the imple-
mentation of the agreement will negatively affect the rate of economic growth.
And Russia has already exceeded its obligation to bring atmospheric emissions
below the 1990 level.

China is the leader in terms of emissions, the second place is occupied by
the United States. The two countries account for up to 40% of the world's car-
bon dioxide emissions.

On June 1, 2017, US President Donald Trump officially announced the
US withdrawal from the Paris Climate Agreement. According to Donald Trump,
the fulfillment of the terms of the Paris Agreement is incompatible with his
promise to increase the number of jobs in industry [11].
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Abstract. In this article, we examined the features of environmental pollution by
natural radionuclides. The main radioactive elements are identified. Their main
groups are designated. The main sources and pollution pattern are identified.
On the example of Kazakhstan, the main types of radioactive contamination and
the features of some of the most common natural radioactive substances are re-
flected. It has been established that natural radionuclides do not directly affect
the environment and only an increased level of radiation begins to negatively
affect the environment and changes the lifestyle of all living things, which con-
firms the importance of addressing the issues of protecting the environment
from radioactive substances, including those obtained from natural sources.

Keywords: natural sources, radionuclides, isotopes, radioactivity, environment.

3arpsizHeHMe OKpY Kawlueil cpeabl
NPUPOAHBIMH PAMOHYKJIEHIaMu: 0030p

A.U. Unvunwix,

cmyoenmka 1 kypca kaghedpvl mexnonocuu yemenma u KOMHOZUYUOHHBIX
mamepuanog Xumuko-mexnono2uuecko2o uncmumyma bencopoockozo
20Cy0apCcmeenHo20 mexnoo2uiecko2o ynugepcumema umenu B.I". [llyxosa,
A.H. Byxanyosa,

KOHCYIbMAHmM NO A3bIKY, CIapuiuti npenooasames

Kagheopvi unocmpannvix sazvikoe BI'TY um. B.I". Illyxosa

Anomauusn. B 0annoti cmamve Hamu paccmompensvl 0COOEHHOCMU 3A2PA3HEHUS.
oKpydcarouels cpeodvbl NPUPOOHLIMU PAOUOHYKIEUOAMU. Y CMAHOBIEeHbL OCHO 8-
Hble paduoaxkmuehvle daemenmol. QO03HaAUEeHbl UX OCHOBHbIE epynnvl. Onpede-
JIeHbl OCHOBHble UCMOYHUKU U cXxema 3aepsashenus. Ha npumepe Kazaxcmana
OMPAdNCEHbl OCHOBHLIE MUNBL PAOUOAKIMUBHBIX 3ACPAZHEHUN U 0CODEHHOCMU
OMOENbHBIX Hauboee pPACNPOCMPAHEHHbIX NPUPOOHBIX PAOUOAKMUBHBIX Ge-
wecme. Ycmauosneno, umo npupooHvle PaAOUOHYKIUObL HANPAMYIO He 6030eli-
CMBYIOM HA OKPYHCAIOWYI0 Cpedy, U MOIbKO NOBbIUEHHbIL YPOBeHb paouayuu
HauuHaem He2amueHoO 8030€eliCMB08AMb HA OKPYHCAIOWYIO cpedy U MeHsem 00-
PA3 JHCUSHU BCE20 HCUBO20, UMO NOOMEEPIHCOaem BAHCHOCMb 3AHAMUSL BONPO-
camu 3auwumol OKpyscaroueli cpedvl om paduoaKmuBHbuIX 8euyecmas, 8 Mom Yuc-
Jie NOJYYEHHBIX U U3 NPUPOOHBIX UCTOYHUKOS.
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Knrwouesnvie cnosa: npupoonvie UCMOYHUKU, PAOUOHYKAUOBL, U30MONbL, PAOUAK-
MUBHOCTD, OKPYHCAIOWAS Cpedd.

The analysis of the literature sources showed that many scientists were
engaged in problems in the field of the influence of natural radionuclides on the
environment, international and national research programs are devoted to them,
of which the following can be named: E.V. Mikheeva, L.G. Byazrov, M.G.
Nifontova, Yu.A. Israel, E.VV. Kvasnikova, .M. Nazarov, E.D. Stukin, D.G.
Matishov, E.A. Shchipa, G.G. Matishov, L.G. Pavlova, White R.G., Yu.Sh.
Fridman, A.A. Moiseev, A.M. Troitskaya, A.P. Ramzaev A.A. Moiseev and others.

Studies of these and other scientists allow us to determine that Radionu-
clides of natural [1] or natural [2] origin, since the creation of our planet, are
present in all objects of living and inanimate nature. At the same time, the radia-
tion background in different regions of the Earth may differ significantly. Natu-
ral radionuclides in relation to the environment cause natural radioactivity, it is
usually observed on soils, since natural (natural) radioactive substances are pre-
sent in soils or are observed in soil-forming rocks, in certain quantities [3].

There is a different division of radionuclides into groups. Usually, the fol-
lowing radionuclides! are classified as naturally occurring radionuclides, divid-
ed conditionally into groups:

e radionuclides are cosmogenic, they include such as: 24Na; 22Na; 14C; 3H;
7Be and others;

e radionuclides detected in environmental objects usually include: 238U;
40K, and others [4].

Natural radionuclides are also divided into the following three groups:

e chemical elements in which all the isotopes are radioactive. These include
the following: uranium (under the symbol 238U and under the symbol 235U),
radium (under the symbol 226Ra), thorium (under the symbol 232Th) and radon
(under the symbol 222Rn, and the symbol 220Rn);

e chemical elements, as isotopes of «ordinary» non-radioactive elements, but
having some radioactive properties. This group usually includes the following:
potassium (under the symbol 40K), calcium (under the symbol 48Ca), rubidium
(under the symbol 87Rb), zirconium (under the symbol 96Zr) and others;

e radioactive isotopes formed under the influence of rays from space, in the
atmosphere and then deposited on the ground. These include the following: trit-
ium (under the symbol 3H), beryllium (under the symbol 7Be and under the
symbol 10Be) and carbon (under the symbol 14C).

There is also such a division of natural radioactive substances into the fol-
lowing categories:

e long-lived;

e short-lived;

e long-lived, while solitary;

e substances produced by the interaction of the atoms of the nuclei of terres-
trial substances with the nuclei of cosmic elements [5].

1 Radionuclides — these are groups of atoms that have the property of radioactivity, with a
certain mass number, atomic number, and energy status of the nucleus.
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The main sources of radioactivity from natural pollutants are some ele-
ments of the food chain.

With wind or rain, radionuclides fall on the soil and from there, plants,
animals and, of course, the human body are most often infected. In total, there
are currently more than 300 natural radionuclides and the amount of natural ra-
dioactive elements usually depends on what rocks are observed in soils, acidic
rocks have more radioactive elements, and heavy soils have more of them com-
pared to light ones [7, p. 157-164.].

In the Republic of Kazakhstan, a significant part of the territory is charac-
terized by a fairly high natural radiation background, both soils and rocks, this is
especially noted in the areas of thorium, uranium and other rare metal ore areas
and sites, as well as regions with a large distribution of natural underground and
ground water, having high indicators for the content of radionuclides, within:
5-7,in some 11 and even 12. These regions primarily include: the North Ka-
zakhstan region, the Betpakdala-Chu region, the Shu-Sarysu region, the ore
provinces of Syrdarya and Ili, and the uranium-ore regions of the Caspian and
Eastern Kazakhstan [8].

In Kazakhstan, natural types of pollution are caused, primarily by the fact
that the country is a region where a unique uranium ore complex is located,
where, according to estimates, about 30% of the world's uranium reserves are
concentrated, as a result of which the country's territory (a significant part of it,
about 13%) is characterized by the following indicators:

e high background of natural radiation of the earth's surface in the regions
where uranium? and thorium rare metal deposits are located;

e high content of radionuclides in natural waters, especially in the uranium
ore provinces [9].

At the same time, it should be noted that natural uranium, for example,
being outside of a living organism, poses only a minor threat, based on relative-
ly small gamma radiation (provided that it does not affect a living organism, not
for a long time). But it should be borne in mind that when ingested, most often
even when breathing, it increases the risk of disease, since releasing alpha parti-
cles contributes to the development of lung cancer or is deposited in bone tissue.
Additional threats are usually caused not by natural uranium itself, but by its
decay products. Thorium-234 also has the ability to break down into radioactive
Isotopes, already in place, in addition, thorium-230 tends to accumulate a cer-
tain concentration in bone tissues. Radium, which usually accumulates on the
surface of bones, has the same properties as radioactive potassium, and later
they are noted in bone matrices. It should be recalled that it is radium that is
considered the most well-known causative agent of such a disease as bone can-
cer. Polonium also has the ability to accumulate in bones and in soft tissues.lt is
also necessary to pay attention to such natural radionuclides as radium iodine-
lodine-131 (has a half-life of about 8 days), the minimum dose, which is partic-
ularly dangerous to living organisms, since it gets inside a person causes muta-

2 Uranium — it is a radioactive chemical element that can be found in nature. It is mainly used
for the production of electrical energy.
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tional changes in cell structures, which usually lead to the fact that living cells
begin to die and primarily affects the human thyroid gland, which absorbs more
substances when it enters the body. Strontium-90 affects the bone tissue and af-
fects the bone marrow, exposure to Strontium-90 causes leukemia and leads to
radiation sickness. Caesium-137 enters the cells through the respiratory and di-
gestive systems and accumulates in the skeleton and muscles. Cobalt-60 comes
through the upper respiratory tract, skin, digestive organs and has a toxic effect
on the respiratory, circulatory, digestive and of course the nervous system.

Thus, we have established that natural radionuclides do not directly affect
the environment and can safely exist in the conditions of their presence, provid-
ed that the optimal level of radiation, which should correspond to the natural
environment. This is also due to the fact that radioactive elements entering the
environment become part of nature, including the biosphere. And only an in-
creased level of radiation begins to negatively affect the environment and
changes the way of life of all living things and often lead to their death. There-
fore, it is important to address the issues of protecting the environment from ra-
dioactive substances, including those obtained from natural sources.
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JKoj0ruveckas kKaracrpoda yxe cBepIniIach

A.C. Cnronxun,

cmyoeum 1 Kypca kagheopwvl s3Hepeemuxu meniomexuonoeuu Uuncmumyma
9HepeemuKU, UHPOPMAYUOHHBIX MEXHONO02ULL U YAPABTAIOUWUX CUCTNEM
benzopoockozo cocyoapcmeennozo mexHonocuyeckoeo yHugepcumema
umenu B.I". [llyxosa

Annomayusa. B cmamve noonumaemcs npobiema HeOpetcHo20 OMHOUEeHUS K
oKpydicarowell cpede U paccmMampuiamcs HeodsHue 3Kojlo2uYecKue Kama-
cmpogvl Mupogoco 3HaweHus. Paccmompenvl nymu 603MONCHO20 UMEHEHUs.
cumyayuu 8 niame UzMeHeHus OMHOWEHUs Yen08eKa K OaHHOU npobieme, noo-
HAMUSL e20 IK0J02uyecko2o coznanus. Ommeuero, ymo 0 OdllbHelule2o pe-
uieHust npooaeMbl NePEOCMENEHHO BANCHO NPOOOINCEHUE NOBCEMECH020 00-
CyaHcOenust OAHHOL NpobIeMbl U, KaK cleocmaue, npusiieyenuss K neil 1ooet, no-
OYoHCOeHUs. UX K OCUCTBUSM.

Knrouesvie cnosa: sxonocus, kamacmpogha, 3azpsaznenue, OKPYICAIOUWUL MUp,
GaAUsIHUE.

In the 21st century, no one is to doubt that environmental problems have
already become one of the major concerns of humanity, and it is becoming ob-
vious that even ordinary people such as students can play an important role in
shedding light on these issues and the steps that are to be taken to cope with
these problems. Whereas people’s whole society lives on Earth, it cannot not be
Important to pay attention to the environment and care for it. By that, it is stated
that the problems are fundamentally social: they are results of human social be-
haviour, they are viewed as problematic because of their influence on people as
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well as other species on our planet, and to solve them, some effort is required.
Therefore, it is no surprise that scientists have shown a growing interest in envi-
ronmental issues recently. So, | cannot help looking upon this problem.

The issue of environmental pollution can be considered in the examples
of many countries, but | would like to pay attention to the problem in mine. For
the last months, there have been some ecological disasters in Russia which have
a great effect not only on Russia, but on the rest of the world. Some of them,
such as the water pollution near Norilsk and the environmental disaster by the
shores of Kamchatka, still have had a place in the journalistic works of the
BBC.

As for the first catastrophe, it is the worst accident of its kind in modern
times in Russia’s Arctic region. Diesel oil from a huge spill in the Arctic north
of Russia has polluted a large freshwater lake near Norilsk and Dudinka and,
therefore, there is a risk that it could spread into the Arctic Ocean. It has already
travelled about 20km north to the Arctic from a collapsed fuel tank. So, the oil
pollution got into the Pyasina lake be the stream of the Pyasina river. All both
fish and a good biosphere are now dying of the poisonous chemical substance.
The pollution will definitely have a negative effect on the water resources, on
the animals that drink that water, on the plants growing near both the river and
the lake. Now it is important to prevent it from spreading farther. All the world
just could not help noticing this serious problem which will get to its doors
sooner or later [1].

The spill now threatens a huge, pristine area of Arctic wilderness [1].

Another catastrophe which I am to look upon has its place by the shores
of Kamchatka. At the beginning of November of this year, there has been a col-
lapse of tanks delivering fuel and chemical agents. About all the Pacific coast of
Kamchatka was covered with dead fish, clams, octopuses, seals, other mam-
mals, and even birds. When the rest of the world saw what had happened to na-
ture, people got frightened and sorry for what had been done. Many dead sea
creatures washed up on beaches in Kamchatka, in Russia’s far east, in what is
being treated as a major marine pollution incident. Photos of dying of poison
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blue whales had a great influence on people, on me in particular. The local who
used the Pacific beaches complained of vomiting, fever, rashes, and swollen
eyelids. All of them were taken to hospitals and are now having a cure there. So,
one of Russia’s remotest regions, famous for its pristine nature and active vol-
canoes, are now not like what it was [2].

A dead octopus - among many dead sea creatures washed ashore
in Kamchatka [2].

Also, there is one ecological problem in my country. It is chucking the
woods of Siberia. The people of Russia generally and inhabitants of Siberia par-
ticularly were shown the scale and where active deforestation is taking place.
Once | came across the video which appeared on the Internet, the author of
which tells in an accessible way what is happening with the Siberian forests
these days. If this continues, then Siberia may soon turn into a plain. According
to the author of this video, nowadays the public needs to become more active
and disseminate this video in all possible ways, so that the population of the en-
tire globe assesses the situation and the authorities begin to act. Otherwise, an
ecological catastrophe is possible [3].

Besides, poor ecology is a payment for a high contribution to the coun-
try’s industrial production, rapid development and comfortable living conditions
for people. For example, there is Cherepovets, the northern, but not too far, city
of Russia. There are many plants polluting air, water, and soil. People of this
city who see the Sun few times a year now have to suffer from living in such
conditionals.

It must be added that | cannot avoid mentioning the Belgorod region
where | live when it comes to discussing environmental problems. The envi-
ronment of the Belgorod region is under an increasing impact of economic ac-
tivities, technogenic, and anthropogenic factors. Slope lands are plowed up, the
soil is exposed to contamination and pollution, thereby the habitat of many ani-
mals and birds is disturbed. The quality of the air in the Belgorod region is
greatly influenced not only by natural factors, such as forest fires and dust
storms, but also by man-made ones which include emissions of harmful sub-
stances into the atmosphere by industrial enterprises of the region. The greatest
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pollution of the atmosphere is carried out by the enterprises of the mining and
metallurgical industries, as well as those engaged in the production and distribu-
tion of gas, electricity, and water [4].

Spoilt air in Stary Oskol, the city in Belgorod region [4].

Coming to the conclusion, | must say that all the disasters given in the
work are not only problems of Russia, but problems of the whole Earth because
of the interconnection of the nature. People have to admit that they have to
change their ecological and social behaviour.

Thus, despite the fact that there are people having an opposite point on
this issue, 1 am convinced that the environmental problem is significant nowa-
days. To add, we are living in a period when people’s relationship to nature is
being dramatically transformed in the negative direction. This is surely not the
world which we would like to live in. The threat of ecological collapse means
that there is an urgent need for some serious actions and, at least, a discussion
on how we can prevent farther negative impact.
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Posib MUKPOOPraHU3MOB B IPUPOJAE U UX 3HAYCHH

K.M. Kanununa,

cmyoenmka 1 kypca kaghedpvl mexnonocuu yemenma u KOMHO3UYUOHHBIX
mamepuanos Xumuko-mexroaocuieckoeo beneopoockoeo eocyoapcmeennozo
mexnono2uyecko2o ynusepcumema umenu B.I'. [llyxosa,

U U. Benosoockas,

KOHCYIbMAHmM NO A3bIKY, Capuiuti npenooasames

Kagheopvi unocmpannwvix sa3vikos BI'TY um. B.I. Illyxosa

Annomayusa. B cmamve paccmampugalomces 60npocsl, Kacarowuecs 3azpszHe-
HUsL OKpYdfcalowell cpeovl, a makice noOpoOHO ONUCLIBAEMCS, KAK MUKPOOP2a-
HU3MbL HOMO2AIOM CHPABAAMbCS C PA3HLIMU SUOAMU 3ACPAZHEHUL OKPYIHCAIO-
weil cpeovl. IloopobHo uccredyemcs xapakmepucmuka MUKpOOp2aHu3Mos, Uux
pacnpocmpanenue, pob U 3Ha4eHue 8 npupooe.

Knrwouesnvie cnosa: oxpyscarowas cpeoa, 3a2psa3HeHusl, MUKPOOP2AHUIMYL, NPU-
pooa, enobanvHvle npodiembvl, 0OHOKIENOYHblEe OP2AHU3MbL, BelyeCmBd.

Introduction

In the modern world, the problem of environmental pollution is one of the
most important problems. Human influence on the environment increased dra-
matically with the emergence of an industrial society, which led to irreversible
consequences. Environmental pollution is of several types: mechanical, chemi-
cal, physical and biological.

Let's take a brief look at each type of pollutant. Mechanical pollutants in-
clude industrial facilities, landfills, dust from cement plants, etc. Many enter-
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prises dump production waste (coal, oil) into water bodies, which leads to wa-
terlogging of the water body, the disappearance of many types of vegetation and
the death of aquatic inhabitants. When a huge amount of garbage decomposes in
landfills, a lot of toxic substances are released that poison the atmosphere.
Chemical pollutants include heavy metal salts, synthetic compounds and others.
Chemical pollutants are the largest and most harmful to all living things, includ-
Ing the biosphere. The fact is that chemicals are very difficult to biodegrade and
release harmful vapors into the atmosphere.

Biological contaminants include microorganisms created in the laboratory
by humans. The danger of microorganisms is that they cause dangerous diseas-
es and epidemics. These microorganisms are dangerous to all life on the planet.
Of course, the main physical polluter is man. Unfortunately, people do not take
care of their home, their planet at all. Deforestation, poaching, construction, ne-
glect of nature and much more leads to climate change, melting glaciers, deple-
tion of soil, the disappearance of many species of animals and plants, and much
more.

Of course, not everything is as bad as it seems. The man nevertheless un-
derstood that it was necessary to preserve and protect his home, his planet.
Ways have been invented to deal with pollutants. Each type of pollutant has its
own way of fighting. Purification of water and air, the creation of various filters
in industries, fertilization of soils, the use of microorganisms from environmen-
tal pollution are carried out. In the modern world, microorganisms have been
studied in great detail by man. Now scientists are using them for useful purpos-
es. For example, cleaning up soil, waste water and the atmosphere. Thanks to
biotechnological knowledge, methods for growing microorganisms have been
invented, which has a positive impact on the environment.

General characteristics of microorganisms:

Microorganisms are living organisms that can only be seen under a mi-
croscope. All microorganisms have different biological properties. Microorgan-
isms are negligible and very simple in structure.

In 1676, the founder of microscopy, Anthony Van Leeuwenhoek! was the
first to see microorganisms.

All microorganisms are unicellular. In modern science, microorganisms
are divided into two types: eukaryotes and prokaryotes. Eukaryotes are living
cells that have a nucleus, while prokaryotes are non-nuclear organisms.

Viruses occupy a special place among microorganisms. Viruses are the
simplest form of life, the smallest particles. Almost all viruses are capable of in-
fecting living cells.

There are still bacteria. Bacteria are the domain of microorganisms. Most
often, bacteria are single-celled organisms, they are the earliest form of life on
Earth. There are many types of bacteria.

1 Anthony Van Leeuwenhoek — Dutch naturalist, microscope designer, founder of scientific
microscopy.
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Microorganisms are found throughout the world. They inhabit water, soil,
atmosphere. The role of microorganisms is great. They have an impact on hu-
mans, nature, participate in the cycle of substances in nature, and much more.
Life on the planet is impossible without microorganisms. Microorganisms are
not always harmful to humans, for example, there are microorganisms in the
human stomach that facilitate the digestion of food. Microorganisms are widely
used in agriculture, industry and medicine. An important role of microorgan-
iIsms is in the production of drugs, biologically active compounds and many
feed additives.

All microorganisms can be divided into 3 types: non-pathogenic, oppor-
tunistic and pathogenic. Non-pathogenic microorganisms include those micro-
organisms that do not cause infectious diseases?. Opportunistic pathogens in-
clude microorganisms that can cause disease, but under certain conditions.
Pathogenic microorganisms are those that cause disease and epidemics.

Microorganisms play a leading role in the decomposition processes.
These processes are important for higher organisms, because in nature there is a
symbiotic relationship between higher plants and microorganisms. For exam-
ple, lichens, bacteria in the rumen of cattle and others.

Without many of the processes that microorganisms carry out in nature,
life on Earth would have long ceased or taken on other forms.

Habitat of microorganisms:

The habitat of microorganisms is air, soil and air. Microorganisms can ex-
ist under different external conditions. For example, many microorganisms ex-
ist at 40 degrees Celsius, and some at 100 degrees Celsius. Habitats can be di-
vided into 2 groups: biogenic and abiogenic.

The biogenic environment for microorganisms is the organisms of ani-
mals, plants and humans. Microorganisms infect tissues and organs of animals,
plants and humans, as a result of which the organisms feel very bad, and some-
times die. But living organisms have learned to protect themselves from infec-
tions by using barriers. Human barriers are: skin, mucous membrane of the nose
and eyes, blood, and more.

The abiogenic habitat is soil, water, air. Soil, water and air are reservoirs
for the preservation, reproduction and spread of pathogenic microbes.

Some types of microorganisms can inhabit both abiogenic and biogenic
environments.

Microorganisms have completely populated our planet. They are found
absolutely everywhere, in every corner of our planet. The most interesting thing
Is that microorganisms are not afraid of high temperatures, lack of oxygen or
light, high concentrations of salts or acids.

2 Infectious diseases are a large group of diseases caused by exposure of the human body to
various pathogenic agents.
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Microorganism nutrition:

Microorganisms can be fed in two ways: photosynthesis and chemosyn-
thesis.

There are microorganisms that themselves create nutrients from carbon
dioxide and water, using the energy of sunlight. This process is called photosyn-
thesis. Such microorganisms are called autotrophs. And there are microorgan-
Isms that feed on what is created by others, they are called heterotrophs.

In the past, sunlight energy has not yet been used to build nutrients. In-
stead, they used the energy of chemical reactions (chemosynthesis): they ab-
sorbed methane, hydrogen sulfide and other substances rich in energy. Such mi-
croorganisms are mainly found in the ocean depths, volcanoes and hot springs.
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Anotacion. Este articulo esta dedicado a la descripcion de los intercambiadores
de calor y su uso en varios campos de produccion. El material contiene los
principales tipos de intercambiadores de calor y su descripcion.Palabras clave:
intercambiador de calor, Recuperador, regenerador, mezclador.

Palabras clave: intercambiador de calor, Recuperador, regenerador, mezclador.

Temsioo0MeHHbIE anapaThI:
UX BH/IbI, KJIacCH(PMKANUA U IPUMEHEHHE

2.JI. Mopexon,

cmyoenm 3 Kypca kageopul X0100UlbHOU, KPUOSEHHOU MEeXHUKU,

cucmem KOHOUYUOHUPOBAHUS U HCU3HeobecneyeHUs

Gaxynemema suepeomamiunocmpoenuss Mockogckozo 20cyoapcmeentHo2o
mexHuueckozo yHugepcumema umenu H.O. baymana

(HAYUOHATILHO20 UCCNIeA08AMENILCKO20 YHUBEPCUMEMA)

Annomayusa. Jlannas cmamvs NoCéAWEHA ONUCAHUIO MENI0O0OMEHHbIX anna-
PAamos u ux UCnob308aHUI0 8 PA3IUYHBIX chepax npouzgodcmea. B mamepuane
npusederbl OCHOBHbIE UObI MENI00OMEHHUKO8 U UX ONUCAHUE.

Knroueewie cnoea: mennoobomenHuk, peKynepamop, pe2eHepamop, cmecumelb.

(Qué es un intercambiador de calor?

Un intercambiador de calor o intercambiador de calor es un dispositivo
especial cuyo propdsito es proporcionar intercambio de calor entre dos o mas
medios. Los medios involucrados en el intercambio de calor se Ilaman
portadores de calor. Como refrigerantes pueden utilizarse diversas sustancias,
gases, liquidos y metales liquidos. El refrigerante que emite calor y tiene una
temperatura mas alta se denomina refrigerante, mientras que el refrigerante que
detecta calor con una temperatura mas baja se denomina refrigerante
secundario.

Segin lo previsto, los intercambiadores de calor se dividen en
calentadores, evaporadores, condensadores, refrigeradores, etc.
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De acuerdo con el principio de funcionamiento, los intercambiadores de
calor se dividen en cooperativos, regenerativos y mezcladores.

(Que son los intercambiadores de calor regenerativos(o regeneradores)?
Los regeneradores son intercambiadores de calor en los que dos o mas flujos de
intercambio de calor se lavan alternativamente una superficie 0 masa que se
acumula y da calor. Como ejemplo-calentadores de aire de los altos hornos

Los intercambiadores de calor regenerativos o recuperadores son aquellas
aplicaciones en las que los flujos de intercambio de calor estan separados entre
si por la parte superior del intercambio de calor, es decir, el calor del
refrigerante caliente al refrigerante se transfiere a través de la pared. Ejemplos
de tales aparatos son calentadores o calderas de vapor.

En los intercambiadores de calor de mezcla, el intercambio de calor se
produce mezclando refrigerantes calientes y frios en un tanque. Las torres de
enfriamiento son la medida de este intercambiador de calor.

Segtin el tipo de superficie de intercambio de calor, se distinguen los
siguientes dispositivos: tubulares (dispositivos de carcasa y tubo con tubos lisos,
aletados o profesionales) y aparatos de placas, en los que la superficie de
intercambio de calor esta formada por ldminas planas o corrugadas.

Caracteristicas de los intercambiadores de calor en sistemas criogénicos

Los ciclos criogénicos estan literalmente «construidosy» sobre la
regeneracion del calor y siempre tienen al menos un intercambiador de calor.
Los intercambiadores de calor criogénicos proporcionan una alta intensidad de
intercambio de calor debido a la necesidad de una pequefia diferencia en la
temperatura del flujo, tales sistemas deben funcionar a temperaturas mucho mas
bajas que la temperatura ambiente, lo que se logra mediante un aislamiento
térmico especial.

Ademas, para el intercambio de calor en un sistema criogénico, un
momento muy importante, como el transporte de calor a través de «puentes
térmicosy, es necesario reducir el calor a través de tales lugares.

La peculiaridad de los procesos de intercambio de calor a temperaturas
criogénicas consiste en un cambio significativo en las propiedades fisicas de los
cuerpos de trabajo de los sistemas criogénicos y los materiales estructurales de
las instalaciones criogénicas. En tales instalaciones, el estado de la sustancia de
trabajo a menudo se encuentra cerca de lo critico. Incluso las pequefias
fluctuaciones de temperatura pueden provocar un cambio en las propiedades
termofisicas y termodindmicas de la sustancia varias veces, lo que complica
enormemente el calculo del intercambio de calor.

Intercambiadores de calor en refinerias

En la refineria (refineria de petroleo), como parte de cualquier linea
tecnoldgica, hay un intercambiador de calor. La refinacion de petroleo es
precisamente una esfera en la que es imposible prescindir de tales dispositivos.

El numero de intercambiadores de calor utilizados en la refineria
depende, en primer lugar, del volumen de producciéon y de la cantidad de
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tecnologias de transferencia. En promedio, una refineria utiliza alrededor de
400-500 dispositivos de intercambio de calor. La temperatura del ambiente de
trabajo en una refineria varia de 50 a 450 grados centigrados.

Intercambiadores de calor para pasteurizacion de cerveza y enfriamiento
de mosto

Con el fin de aumentar la resistencia bioldgica, la cerveza se presta a un
proceso de pasteurizacion, como resultado de lo cual la cerveza se libera de la
levadura. En el proceso de pasteurizacidon, se eliminan los gérmenes de la
cerveza, que pueden afectar negativamente el sabor de la cerveza. Cuando se
utiliza un termoob-mennik de placa, el procesamiento de la cerveza es delicado,
rapido y cuidadoso. El Tamafio de los sellos en el intercambiador de calor crea
un sistema de canales en todo el paquete de placas por los que pasan dos medios
de intercambio de calor (seccion I — mosto de cerveza y agua de refrigeracion,
seccion II — mosto de cerveza y refrigerante, generalmente mezclas de glicol o
agua helada).

Entonces, para resumir: los intercambiadores de calor son ahora una parte
integral de nuestra vida y se utilizan en muchas areas de produccion. Los
intercambiadores de calor son muy simples y complejos, y el nimero de
intercambiadores de calor utilizados en la empresa varia segiin los objetivos de
produccion.
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YCTpoiicTBO M IPUHIUN PAadOTHI
NPOMBIILICEHHON KOTEJIbHON YCTAHOBKU

10.C. Ianuwesa,

cmyoenmka 3 Kypca Kageopul IHepeemuKu U meniomexHoI02uu

Hucmumyma snepeemuxu, UH@GOPMAYUOHHBIX MEXHOLOUL U YNPABNAIOUSUX
cucmem beneopoockoeo eocyoapcmeenno2o mexnonio2uiecko2o yHugepcumema
umenu B.I'. [llyxosa

Annomayua. B oannoti cmamve paccmampueaemcs npuHyun pabomsi npo-
MBIUIEHHOU KOMENbHOU ycmanoeku. Onucanvl uobl KOMENbHbIX U MUNbL UC-
nob3yemvlx menjioHocumeneti. Paccmampusaromes KoHcmpykyusi u cgepa
NPUMEHEHUSl 2A3080U NPOMbBIULIEHHOU KOMENIbHOU, a Makice 6udvl NpOMblLUL-
JIEHHBIX 2A308bIX KOMJI08, UX YCMPOUCME0 u npunyun oetcmesus. Ilpeocmaesneno
onucanue agmoMamuKy U CUCmembvl YNpasieHusl.

Knroueswie cnosa: xomenvras, monka, Kkomei, menjioHOCUMENb, YCMPOUCMEO,
NPUHYUN pabomai.

Types of industrial boiler plants

Industrial gas boilers are classified by capacity into units of small, medi-
um and large capacity. The first group includes hot water, steam and condensa-
tion generators with a capacity of up to 20 MW and an efficiency of up
to 96 % [4]. They are usually used for heat supply of small enterprises.

For integrated heat supply with the output of the load for heating, hot wa-
ter supply and ventilation, enterprises install boiler houses with a total capacity
of up to 100 MW. Such equipment is installed on large quarterly boiler houses
that can provide heat not only to industrial, but also to residential consumers.
Gas boilers with a capacity of 600 MW or more are used to supply hot water
and steam to large plants and district urban enterprises of heating networks [1].
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According to the purpose of gas boiler houses in the enterprise are divid-
ed into:

1. Heating-for centralized supply for the needs of heating, ventilation and
hot water for domestic and industrial consumers.

2. Production — for the technological supply of heat in the form of steam
and hot water to industrial enterprises.

3. Heating and production — for the integrated supply of heat to heat sup-
ply systems and technological processes.

4. According to the scheme, boiler houses are divided into a closed type,
when all the domestic water is returned to the source through the main heating
networks, and an open system, when part of the hot coolant is used for techno-
logical or household needs.

5. In industry, technological consumers of heat energy in the form of
steam are paper, chemical and metallurgical industries, petrochemical complex-
es, rectification and chemical reactors, sorption and desorption units of the puri-
fication gas process, electroplating lines and devices for laminating surfaces.

A promising direction was the installation of combined boiler houses of
steam-hydrogen boiler houses, autonomous block modules, roof heat supply
systems.

Good mobile systems are considered to be block-modular, assembled at
the factory and transported to the installation site in assembled form. On-site
launch of such systems is carried out under an accelerated «turnkey» program,
taking into account that the installation and commissioning work is carried out
at the production site.

Scope of use of gas boiler equipment

It forms an important part of the engineering design of residential, indus-
trial, agricultural, public, and construction projects. Catering companies, sauna
and bath complexes, laundries, dry cleaners-the group of users includes compa-
nies of almost any profile. In the agricultural sector, a gas boiler house is used
for drying grain, heating greenhouses, and heating livestock farms.

Gas boiler equipment has found wide application in a wide variety of pro-
Ccesses:

1. technical and technological; hot water supply;

2. heating system;

3. ventilation.

Among all types of equipment for a gas boiler house (for solid, liquid fuel
and gas), gas systems are the most widespread. Against the background of the
dynamic development of the coldest regions of northern and eastern Russia, the
demand for them is constantly growing. And the efficiency of gas in terms of
heat generation is fully justified by the cost-effectiveness of modern thermal
equipment for the boiler house and low costs for their operation.
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Construction

Structurally, the boiler room is a functional structure designed to bring the
temperature of the coolant to a given level for the purpose of heating, hot water
supply or power supply [3]. All the equipment for the gas boiler house is located
in one technical room. Water is usually used as a heat carrier. Depending on the
scale and operating conditions, the set of equipment for a gas boiler house may
differ, but the basic elements are always:

1. boilers (steam, hot water, fire tube);

2. elements of connection of equipment for the boiler plant;

3. gas pipeline fittings.

Types of industrial gas boilers
Industrial gas boilers are divided into several types.

Hot water pumps

Such boilers are characterized by a symmetrical arrangement of heat ex-
changers and operate on the multi-pass principle of the movement of combus-
tion products. They are used for heating the heat carrier and heating the room.
The maximum water pressure in the circulation circuit is 16 bar. The capacity of
serial boilers varies from 0.7 to 35 MW [1]. This is enough to heat large work-
shops and industrial buildings. For hot water, a boiler with heating from the
chimney is connected to the boiler. An industrial boiler of the hot water type is
shown in Fig. 1. Such devices are used for heating rooms.

Fig. 1. Industrial gas boiler of hot water type.

Steam engines
The steam boiler is designed to work with a high temperature of the cool-
ant. Steam generation takes place in two stages. The first is the heating of the
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water to 100 degrees and the formation of primary steam, which is passed
through the separator for dehumidification. The second stage is to reheat the al-
ready dry steam to the desired temperature. After that, the steam is ready for
use. Steam generators perform two tasks at once: they heat the heat carrier for
heating buildings and produce steam. To increase the efficiency of such an in-
stallation, additional smoke turns are used, which heat the water circulating in
the pipes. A gas boiler of the steam type is shown in Fig. 2.

e -
==
-
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]

Fig. 2. Industrial gas boiler of steam type.

There are significant differences in the basic schemes of steam and hot
water boiler plants. The steam boiler plant (fig. 3a) consists of two steam boilers
1, equipped with individual water 4 and air 5 economizers, includes a group ash
collector 11, to which the flue gases are approached by a combined boiler 12.
For the extraction of flue gases in the area between the ash collector 11 and the
chimney 9, smoke pumps 7 with electric motors 8 are installed. For the opera-
tion of the boiler house without smoke pumps, gates (dampers) 10 are installed.

Steam from the boilers through separate steam lines 19 enters the general
steam line 18 and through it to the consumer 17. After giving off the heat, the
steam condenses and returns to the boiler room via the condensate pipeline 16 to
the collecting condensation tank 14. Through the pipeline 15, additional water is
supplied to the condensation tank from the water supply or chemical water
treatment (to compensate for the volume that has not returned from consumers).

In the case when part of the condensate is lost to the consumer, a mixture
of condensate and additional water is supplied from the condensation tank by
the pump 13 through the feed line 2 first to the economizer 4, and then to the
boiler 1. The gorenje air required for combustion is sucked in by the central
blast fans 6 partly from the boiler room, partly from the outside and through the
air ducts 3 is first supplied to the air heaters 5, and then to the boiler furnaces.
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The hot water boiler plant (fig. 3b) consists of two hot water boilers 1,
one group water economizer 5, serving both boilers. The flue gases at the outlet
of the economizer through the common collection hog 3 enter directly into the
chimney 4. The water heated in the boilers enters the common pipeline 8, from
which it is fed to the consumer 7. After giving up heat, the cooled water through
the return pipeline 2 is first sent to the economizer 5, and then again to the boil-
ers. Water in a closed circuit (boiler, consumer, economizer, boiler) is moved by
circulation pumps 6.

Lwenbs

Fig. 3. Schematic diagrams of steam and hot water boiler houses.

According to the relative movement of heat-exchanging media (smoke
gases, water and steam), steam boilers (steam generators) can be divided into
two groups: water-tube boilers and fire-tube boilers. In water-tube steam gen-
erators, water and a steam-water mixture move inside the pipes, and flue gases
wash the pipes outside. In Russia in the XX century, Shukhov water-tube boil-
ers were mainly used. In heat pipes, on the contrary, flue gases move inside the
pipes, and water washes the pipes outside.

Heat generators of medium and high power

The average capacity of gas boilers reaches 2 MW. This is enough for
heating a small production or village.

Heating and water supply of individual urban microdistricts and large in-
dustrial enterprises is provided by high-capacity hot water boilers (from 2 to 30
MW) [2]. Such installations have several heating circuits and are designed for
the most efficient use of the thermal energy obtained from the combustion of gas.
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Cogeneration systems

Installations of this type (Fig.4.) are able to consistently release thermal
energy for heating and water supply, and then electric energy to provide produc-
tion or microdistrict with electricity.

The equipment is used for heating and hot water supply. The advantage of
cogeneration (the production of different energy from a single fuel) is a high ef-
ficiency, which reaches 90% [4]. To generate electricity, a gas piston engine is
used, the excess heat from which is used to heat the coolant. The main heating
of the water takes place in hot water boilers. This technology is used in mini-
thermal power plants to work in remote areas.

Fig. 4. Two cogeneration gas boilers.

Device and operating principle of industrial gas boilers

The principle of operation of the heating device is based on the combus-
tion of gas in the furnace with the accompanying heating of the coolant. On this
basis, boilers are divided into two groups:

1. with hot air circulation (fire-tube);

2. with the liquid heated almost to the boiling point (water-tube).

Steam boilers are installed in enterprises that use steam in industrial pro-
duction.

Reference. The cost of natural gas and its calorific value have no compet-
itors among other natural fuels. Therefore, the use of natural gas provides sig-
nificant economic benefits.

Gas burner
The main part of any boiler is the burner. They are divided by the type of

gas supply:
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1. for injectors that suck in gas together with the air jet;

2. on inflatable ones that use forced air injection by a powerful fan;

3. on diffuse ones, which supply gas to the combustion site through spe-
cial diffusion channels.

The device is equipped with a supercharged gas burner (fig.5). The ex-
tended design of the burner is a set of several parallel rod devices that are locat-
ed evenly throughout the entire volume of the furnace. They are equipped with
holes for the exit of a mixture of gas and air and provide uniform heating. To
increase efficiency, a pipeline with a coolant is placed between the rods. Such
installations are capable of achieving an efficiency of 98-99% [1].

Another popular version of the burner of an industrial boiler with a capac-
ity of 100 kW and above has a flare device. On one of the walls of the unit, a
special nozzle is arranged, into which the gas-air mixture is injected. Flare
gorenje has proved itself well in two and three-way boilers, used to produce a
coolant with a temperature of 115-120 degrees or steam [3].

BHTPOPOC

Fig. 5. Industrial boiler with gas of the Entroros brand.

Furnace chamber

For the furnace of a powerful boiler, it is important to withstand high
temperatures for a long time. Heat resistance is ensured by the use of special
steels with the addition of manganese, chromium and other alloying components

The walls are reinforced by corrugation and surrounded by a heat-
insulating shell.

In hot water boilers, one or two heat-exchange circuits are placed in the
furnace, through which the coolant circulates.
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In steam or high-pressure boilers, furnace screens and a heat exchanger
are used to generate heat, and steam is generated in the flue, where the tempera-
ture of the flue gases is reduced to 600-800 °C [4].

In the furnace chamber of the steam boiler, a separator and a steam super-
heater are placed.

The safety of operation is ensured by the explosion valve, which must be
installed on one (usually the rear) wall of the boiler. The mechanism is activated
in case of excess pressure in the furnace.

Automation and control system

The complexity of controlling an industrial boiler is associated with con-
stantly changing water temperature and pressure, instantaneous gas flow, air in-
take for the burner, and other factors.

To eliminate the human factor, all control is carried out with the help of
special controllers.

The data for their operation comes from temperature, pressure, air and gas
flow sensors. For greater reliability in modern boilers, automation is divided in-
to two parts:

1. Automatic fuel supply, which is responsible for the operation of the
circulation burner and maintaining the stable operation of the entire system.

2. Safety automation takes into account the critical operating conditions
of the boiler, the presence of a flame in the furnace, the gas supply, and the
heating of the heat carrier. In the event of a malfunction, the boiler is switched
off and the fuel supply is interrupted. Some models of boilers are equipped with
self-diagnosis systems.

Attention! Natural gas is commonly used: methane. It is lighter than air
and is the optimal fuel

In some cases, the propane-butane mixture may be burned. This gas is
heavier than air and requires appropriate equipment settings.
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AHaJIN3 cxem ABMKCHUA TCIIJIOHOCUTEJIHA
B KOTC/IbHBIX YCTAHOBKaAX

J[.B. Pesun,
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SHepeemuKu, UHPOPMAYUOHHBIX MEXHOIO2UL U YAPABTAIOWUX CUCTNEM
beneopoockozo 2ocyoapcmeennozo mexnonocuyecko2o yHusepcumema
umenu B.I". [Ilyxosa

Annomayusa. Jlannas cmamvs NOCEAUWEHA CPABHEHUIO U ONUCAHUIO mMpex ca-
MbIX HONYJIAPHLIX CXeM OBUNCEHUs MeNnioHOCUmMENsi 8 80002PEUHbIX KOMIax U
napoeenepamopax. B mamepuane paccmampugaiomcs ux KOHCMPYKYUU, npe-
umywecmea u HedoCmamxku.

Knroueswvie cnosa: komenvHas yCmanogKa, O8UdCeHue menioHoCumes, napo-
2eHepamopwl, 80002peunble KOMIbL.

Properly organized movement of water, steam-water mixture and steam in
the pipes of the boiler unit ensures the necessary productivity of the boiler unit.
As a result, intensive heat removal from the heating surface is ensured and local
stagnation of steam and gas is eliminated, which prevents the heating surface
from unacceptable overheating and corrosion. The continuous movement of wa-
ter by the cooling heating surface is called circulation.

Boilers as technical devices for the production of steam or hot water are
distinguished by a variety of design forms, principles of operation, types of fuel
used and production indicators. According to the method of organizing the
movement of water and steam-water mixture, all boilers can be divided into the
following three groups:

— boilers with natural circulation;

— boilers with forced movement of the heat carrier (water, steam-water
mixture);

— direct-flow boilers.
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In boilers with natural circulation (Fig.1), the movement of water and
steam mixture in the evaporation system is carried out due to the pressure creat-
ed by the mass difference between the water column in the downpipes and the
steam-water mixture column in the heated lifting pipes of the systems. In this
case, the multiplicity of circulation, i.e., the ratio of the mass of water circulat-
Ing in the system per unit time to the mass of steam generated over the same pe-
riod of time: K = G¢/D is 15...100 [2]. In order for a natural water circulation to
occur, a closed circuit consisting of a drum and a collector connected by lifting
and lowering tubes is necessary. When heat is supplied to the lifting pipe, the
water in it partially turns into steam and a steam-water mixture is formed, the
density of which is less than the density of water in the non-heated lowering
pipe. As a result, in a closed loop, a pressure is created, thanks to which the wa-
ter and the steam-water mixture come into motion: the water moves down to the
collector, and the mixture moves up to the drum, where the steam is separated
from the water.

Fig. 1. Flow diagram of water, steam-water mixture and steam
in a drum boiler with natural circulation.
1 - drum, 2 - superheater, 3 - water economizer, 4 - feed pump,
5 - heated pipes, 6 -downpipes.

The wide distribution of boiler installations of the screen type is ex-
plained by their undeniable advantages. The temperature inside the furnace
chamber of a modern, powerful boiler unit reaches 1500 °C or more [1]. Such a
high temperature has a destructive effect on the walls of the furnace chamber,
despite the fact that they are made of fire-resistant material, mostly of refractory
bricks. In addition, the fuel ash that melts at such temperatures has a corrosive
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effect on the refractory brick. There is a need to protect the walls of the furnace
chamber. The most successful method of protection is the device of screen sur-
faces that protect the walls of the furnace from the destructive effects of high
temperature and melting fuel ash.

Boilers with forced circulation: with multiple forced circulation (Fig. 2)
and direct-flow. In boilers with multiple forced circulation, the movement of
water and steam-water mixture in the steam system is carried out by means of a
circulation pump. Feed water from the water economizer is fed into the boiler
drum, from which it is taken by a circulation pump and directed to the lower
collector of the screens and the collector of the convective heating surface, dis-
tributed along the lifting pipes connected in parallel, through the pipes of the
steam-water emulsion enters the boiler drum, in which the steam is separated
from the liquid. Then the steam enters the superheater and is then sent to con-
sumers.

2

Q_’ q

[

Fig. 2. Flow diagram of water, steam-water mixture and steam
Iin a drum boiler with multiple forced circulation.
1 - drum, 2 - superheater, 3 - water economizer, 4 - feed pump,
5 - heated pipes, 6 - downpipes, 7 - circulation pump.

As a rule, forced circulation in steam and water boilers is used in cases
where it is impossible to ensure reliable natural circulation of water in the boil-
er. This occurs with an increase in pressure, since the difference in the density
of water and steam decreases with an increase in pressure. It is considered that
at pressures above 18 MPa, the density difference is not sufficient to create a re-
liable natural water circulation in the boiler circuit.
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The speed of water entering the lifting pipes of the heating surface usually
does not exceed 2 m/s. The multiplicity of circulation in steam and hot water
boilers with multiple forced circulation is 4...6.

In the water economizer, the water is heated to a temperature 50...60 °C
lower than the saturation temperature, and then enters the radiation part. This
ensures a uniform distribution of it over separate parallel coils of the radiation
heating surface.

In the radiation heating surface, water is converted into a moist saturated
steam with a degree of dryness of about 80%. With this humidity, the steam en-
ters the transition zone, where it first turns into dry steam, and then into slightly
superheated steam (at 50...60 °C). In the superheater, the steam is superheated to
the set temperature [4].

Direct-flow (Fig. 3) steam boilers do not have a drum in their design. Wa-
ter passes through the evaporation pipeline one-fold, turning into steam gradual-
ly. The vaporization process is terminated in the transition zone. The steam-
water mixture coming from the evaporation pipe goes to the superheater, in
which the steam temperature is adjusted to the required parameters. The direct-
flow steam boiler is an open hydraulic system. Such coal plants can operate at
both supercritical and pre-critical pressures.

Fig. 3. Flow diagram of water, steam-water mixture and
steam in a direct-flow boiler.
1 - superheater, 2 - water economizer, 3 - feed pump, 4 - heated pipes.
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The main advantage of direct-flow boilers is the minimum time required
to bring it into working condition and the shortened heating time. Taking into
account these characteristics, direct-flow boilers are used as backup installa-
tions, used during peak load hours and in case of failures and malfunctions of
the main boiler units. In order for the fire-tube boilers to be always ready, it is
necessary to keep them heated for a long time, which is extremely inefficient.

Boilers that are not in regular daily operation have large losses in the idle
state. In order to avoid unprofitable use of fuel and energy in cases of irregular
operation, the use of direct-flow boilers is justified.

In modern heating and heating-production boilers for steam production,
boilers with natural circulation are mainly used, due to lower electricity con-
sumption in the absence of a circulation pump, and for the production of hot wa-
ter — boilers with forced movement of the coolant, working on the direct-flow
principle.
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Abstract. The article is devoted to the current state and analysis of factors af-
fecting the use of alternative energy sources on a global scale. There is a con-
stant increase in energy consumption, which is associated with the stability of
the global economy, the increase in heating and cooling costs in various parts
of the world. At the same time, in the most densely populated areas (China, In-
dia), coal accounts for up to 80% of the energy balance, which leads to an in-
crease in CO2 emissions. In this regard, there is a need to switch to the use of
alternative energy sources (wind, solar, hydrothermal, geothermal and biomass,
nuclear energy).
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CoBpeMeHHOE COCTOSIHUE U TIPO0JIeMbl PA3BUTHSA
AJIbTEPHATUBHON JHEPreTHKH

H.U. [lanuenxo,

cmyoenm 1 kypca beneopodckozo eocyoapcmeeHH020 MexXHON02UYECKO20
yHugepcumema umenu B.I". [llyxoea

T.B. beceouna,

KOHCYIbIMAaHm no A3bIKY, 00YeHm Kagpeopbl UHOCMPAHHBIX A3bIKOG

BI'TY um. B.I'. Illyxosa, k.¢hunon.n.

Annomayua. Cmamuos nocesaujena co8PemMeHHOM) COCMOAHUIO U AHATU3Y DaK-
mopos, GIUAIOWUX HA UCHONL308ANHUE AIbINEPHAMUBHBIX UCTIOYHUKO8 DHEP2UU 8
enobanvHom macuimabe. Habarodaemes nocmosiwHwiil pocm 00bemos8 dHepeo-
nompeONeHuss, Ymo C843aHO0 CO CMAOUTbHOCMbIO MUPOBOU IKOHOMUKU, YEeu-
yeHuem 3ampam Ha OMONaeHue U OXNaANHCOeHUe 8 PasiuyHblX 4acmsax mupa. B
mo dice epemsi 68 Hauboaee cycmonaceieHuvlx patonax (Kumaii, Hnous) yeons
cocmagnsiem 0o 80 % snepeemuueckozo bananca, ymo nPUBOOUM K YBeIUYEHUIO
eviopocos CO2 . B cea3u ¢ smum nosasisemcs Heob6xo0umocms nepexooa Ha Uc-
NOL308AHUE ANLIMEPHAMUBHBIX UCTMOYHUKOG JHEpeUu (8emposou, COIHEeHYHOU,
2UOPOMEPMAIbHOLL, 2e0MEPMAIbHOU U OUOMACCHL, AMOMHOU IHEP2UL).
Knroueswie cnosa: ucmounuxu snepauu, 6b10pocsl, arbmepHamuead, pocm, NPOSHO3.

The development of energy in modern conditions is characterized by an
increase in the share of alternative energy sources, especially solar and wind.
According to the International Renewable Energy Agency, the use of renewable
energy sources is accompanied by a multiplier effect: doubling the share of re-
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newable energy in the global energy balance by 2030 will lead to GDP growth
of 0.6-1.1% ($1.3 trillion), as well as welfare will increase by 3.7%, employ-
ment in the renewable energy sector will increase by 6% annually [1].

In this regard, it is relevant to study issues related to global trends in the
use of alternative energy sources, to analyze the factors affecting their develop-
ment, as well as barriers to their wider distribution.

In the modern world, regions and countries depend on each other both in
terms of sustainable economic development and energy security, and in terms of
ensuring effective measures to combat climate change.

Global energy consumption in 2020 has almost doubled from the average
growth rate since 2010, driven by a resilient global economy and higher heating
and cooling needs in some parts of the world. As a result of higher energy con-
sumption, CO2 emissions increased by 1.7% in 2020 and reached a historic high
of 33.1%. At the same time, China, India, and the United States account for
85% of the net increase in emissions [2]. Global energy demand and CO2 emis-
sions are expected to increase by about 60% by 2030 and more than double by
2050. In 2050, almost 3 times more coal will be consumed than in the early
2000s, gas consumption will increase by 138%, and oil-by 65% [3].

The basis of the world's energy is currently made up of hydrocarbon re-
serves (coal, oil, gas), which produce about 70% of the world's energy [4].

The world is at a critical stage when it is necessary to review the structure
of traditional energy based on hydrocarbon sources. In addition to the depletion
of these renewable energy sources, the environmental crisis plays a significant
role. Annual carbon dioxide emissions increase by an average of 100 tons. Sci-
entists predict that if the critical situation continues at this rate, then humanity
faces a global catastrophe [5].

Global electricity consumption is projected to increase over the next two
decades. At the same time, the global community is concerned about global
climate change, rising fossil fuel prices, and political instability in major suppli-
er countries. In this regard, renewable energy sources have become an important
object of research to increase their share in total energy consumption. The wide-
spread use of renewable energy sources and increased competitiveness are also
hindered by continued subsidies and other government support measures for the
oil production and refining industries.
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Seit einigen Jahren ldsst sich das grof3e Interesse zum Thema Elektromo-
bilitdt in den meisten Mafmedien zu beobachten. Elektrofahrzeuge machen un-
sere Zukunft und konnen gewdhnliche Autos total ersetzten.

Es ist zu betonen, dass einige Lander haben schon feststehende Plane der
E-Autos Entwicklung. Norwegen hat sich zum Ziel gesetzt, ab 2025 keine Ver-
brenner mehr zuzulassen. Der britische Premierminister Boris Johnson will von
2030 an den Verkauf von Dieselwagen und Benzinern verbieten. Der Verkauf
von Hybrid-Modellen soll bis 2035 erlaubt bleiben. Der demokratische Gouver-
neur Gavin Newsom hat im September per Dekret verfiigt, dass in Kalifornien
von 2035 an keine Autos mit Verbrennungsmotor mehr verkauft werden diirfen.
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Frankreich will den Verkauf von Verbrennungsmotoren noch bis zum Jahr 2040
erlauben.

Verschiedene Fristen wurden genannt, aber die Tendenz ist allgemein:
tiberhaupt keine Verbrennungsmotoren. Und was ist die Besonderheit von die-
sen Autos? Das Herz des Elektroautos ist der Akku. Weitere Komponenten sind
der Elektromotor, die Leistungs elektronik sowie die Kiihlsysteme beziehungs-
weise das Temperaturmanagement. Aggregate wie Lenkung, Bremsgerdt und
Heizung/Klimaanlage werden elektrisch betrieben (Abb.1). Auch das 12-Volt
Bordnetz wird {iber einen Spannungswandler aus der Hochvoltbatterie versorgt.
Das "Gehirn" der Batterie ist das Batterie managementsystem, welches stets den
Zustand der Batterie kennt und Ladevorgéinge und Leistungen wéhrend des Be-
triebes regelt. Bei der Anordnung der Komponenten im Fahrzeug hat sich die so
genannte "Skateboard"-Architektur durchgesetzt: Der Akku liegt zwischen den
Achsen im Unterboden, der Elektromotor und die Leistungselektronik an Vor-
der- und/oder Hinterachse. Die Karosserie wird dann iiber dieses Skateboard
«gestiilpty. Diese Unterflur-Architektur garantiert einen niedrigen Schwerpunkt
und ermoglicht eine etwas bessere Raumnutzung als bei Fahrzeugen mit Ver-
brennungsmotor.

Komponenten des e-Antriebs und des Hochvoltbatteriesystems im e-up!

AC-Lodeleitung

s Lodn w2 \achaadew

DC-Ladeleitung
Ulachatvem

For T3 Schmattoden me

CCS Lodedose
Come
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AC-Ladegerat (3,6 kW)

Leistungselektronik

Heochvoltbatterie

e-Klimakompressor

e-Motor

Mot wd rhegramam Carrate

e-Heizgerat

............

Abb. 1. Komponenten von Elektrofahrzeug.

Elektrofahrzeuge haben Vorteile aber Nachteile gibt es auch. Zu den Vor-
teilen kann man folgende zuordnen:

1. Ein Elektroauto tatsidchlich nur so sauber wie der geladene Strom. Zu-
dem ist die Produktion von Lithium-lonen-Batterien sehr energieintensiv.

2. Elektromotor funktioniert unter der Einwirkung von Elektro-
Magnetischen Feldern, deshalb die Reibungs- und Warmeverluste niedrig sind.
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3. Im Vergleich zum Verbrennungsmotor ist der Wirkungsgrad von tiber
90 Prozent

4. Vom Start weg steht bei einem Elektromotor das volle Drehmoment
iiber einen groBen Drehzahlbereich zur Verfiigung. Deshalb reicht fiir die meis-
ten Anwendungen ein Getriebe mit fester Ubersetzung (nur ein Gang) aus.

5. Elektroenergie kostet momentan weniger als die Brennstoffe.

Was betrifft die Nachteile:

1. Produktion von Lithium-lonen-Batterien ist sehr energieintensiv. Ein
neues Elektroauto beginnt seinen Lebenszyklus im Vergleich zu einem Ver-
brenner-PKW mit einem "6kologischen Rucksack", dessen Grofle von der Bat-
teriekapazitit abhangig ist.

2. Im Elektroautos werden Lithium-lonen-Akku verwendet, genauso wie
in den meisten Kleingerdten wie Handys, Laptops usw. Es ist bekannt, dass ihre
Zyklenfestigkeit (beziehungsweise Lebensdauer) begrenzt ist.

3. Die Batterien funktionieren gut nur in engen Temperaturbereichen, die
nicht {iberall in der Welt zur Verfiigung stehen.

4. Im Vergleich zu den gewdohnlichen Autos ist die Reichweite bei e-
Autos kurzer, mit existierenden Akku-Technologien.

5. Nicht genug Ladestationen und Reparaturen fur e-Autos.

6. E-Autos sind viel teurer als vergleichbare gleichklassige gewdhnliche
Autos.

Battery Wh/mile vs. Constant Speed
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Abb. 2. Stromverbrauch bei dem Elektromotor und beziehungsweise
Brennstoffverbrauch.
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Abb. 3. Brennstoffverbrauch und Geschwindigkeit.

Die Abbildung 2 und 3 liefern Informationen zu, wie der Stromverbrauch
bei dem Elektromotor und beziehungsweise Brennstoffverbrauch bei Verbren-
nungsmotor von der Geschwindigkeit abhdngt. Diese Kurven zeigen deutlich,
dass der Verbrauch des Elektromotors wird aktiv mit der Geschwindigkeitszu-
nahme angestiegen, wihrend der Kraftstoffverbrauch des Verbrennungsmotors
bei den konstanten Geschwindigkeiten fast auf gleichem Niveau bleibt.

8 Estimated 100% Range ~

m— Odometer
Abb. 4. Akku Kapazitditsverdnderung.

Wie gesagt wurde, die Lebensdauer des Akkus begrenzt ist. Es ldsst sich
daraus schlieBen, dass mit dem Alter 5-6 Jahre wird die Batterickapazitit fast
um ein Viertel reduziert. (Abb. 4) Laut der offiziellen Anweisungen von Batte-
richerstellern miissen die Batterien nach 8 Jahren ersetzt werden.

Unter anderem sind Elektroautos sehr temperaturanspruchsvoll. (Abb. 5)
Vor allem natiirlich, weil der Akku nur in einem bestimmten Temperaturbereich
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gut funktionieren kann. Diese Grafik zeigt, dass die Reichweite des E-Autos of-
fensichtlich von Au3entemperaturen abhédngig ist. Aus der Grafik ist es zu se-
hen, dass die giinstigen Temperaturbereiche fiir Elektroautos 15-25 Grad Celsi-
us sind, aber bei den Temperaturen unter null wird die Reichweite unumkehrbar
um ein Drittel oder sogar mehr reduziert. Bei den hoheren Temperaturen bei-
spielsweise tiber 30 Grad wird die Reichweite auch gesenkt wegen der Batterie
Uberhitzung.

Model S100 Range vs Speed and Temp

Range [miles)

o
S

Model S, temp < 32 F

— Model S, temp > 32 F and <= S50 F
— Model 5, temp > S0 Fand <= 68 F
— MOdel S, temp > 6B F

0 20 40 60 B8O 100

m Speed [mph]
Abb. 5. Reichweite des E-Autos.

Elektroautos entwickeln sich schnell, immer mehr neue Modelle von ver-
schiedenen Herstellern kommen auf den Markt. Diese Autos haben grole Zu-
kunft in GroBstiddten, und wiirden benutzt als kompakten, Umweltfreundlichen,
billigen Verkehr fiir kurze Strecke, niedrige Geschwindigkeiten und keine gro-
Ben Belastungen. Zum Beispiel um jeden Tag zur Arbeit und zuriick zu fahren.
Ohne Batterien mit grofBer Kapazitit und starken Motor wiirden sie aber keine
Konkurrenten zu den gewohnlichen Autos.

Die Verbrennungsmotoren kdnnen nicht nur Benzin oder Diesel benut-
zen, wie gewOhnlich. Es gibt vielfiltige Brennstoffe, die billig und Emissions-
frei sind, zum Beispiel Erdgas oder Wasserstoff. Den Aufbau der Motoren in
diesem Fall unterscheidet sich fast nicht von gewdhnlichen, und diese Antriebe
sind genauso billig und relativ einfach. Deshalb haben alternative Brennstoffe alle
Schanzen, in der Zukunft den Wettbewerb auf dem Automarkt zu gewinnen.

Und Natiirlich lassen sich ,,alte, gute* Diesel und Benzin wagen nicht
vergessen, weil in der Welt gibt es Orte, wo kein anderer Motor funktioniert.
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La recherche se poursuit pour améliorer la performance environnementale
du carburant. De nombreuxcomposants du carburant de fusée le plus couram-
mentutilisésonttoxiques (par exemple, UDMH, hydrazine, amyle). De plus,
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I'émission de gazd'échappement dans I'atmosphére a des effetsnégatifs sur la
santé des gens et I'environnement.

En raison de la disponibilité des composants et de la facilité de produc-
tion, il existeune alternative — un carburant au caramel a base de sorbitol ou de
saccharose pour les fusées amateurs et certainesentreprisesprivées de 1'indus-
triespatiale (le termeanglaisest «rocket candy»). Pour la premicre foisle carbu-
rant au caramel a étéutilisé par Bill Colburn en 1948, et en 1960, ce carburant a
acquis unegrandepopularité aux Etats-Unis avec la publication du livre de Ber-
trand Brinley qui a popularisé le terme «rocket candy». Les fusées qui uti-
lisentce mélange sontsouventappelées K/S pour KNO3/Sucre. L'émission de
substances nocivesestminimisée, car la calcination du nitrate de potassium et du
sorbitol (saccharose) ne conduit pas a la formation de gaztoxiques. En-
conséquence, le carburant a un bon respect de l'environnement. L'équa-
tionthéorique de la combustion du carburant au caramelest le suivant:

CeH1,0, +4KNO, — 4C0, + CO + 4H,0 + 2H; + 2N, + K,CO, + 2KOH

Le rocket candy estconstitué de:

1. nitrate de potassium, utilisécommeoxydant;

2. sorbitol ou saccharose, utiliséscomme combustible;

3. pour améliorer les capacités du carburant, il est possible d'ajouteren pe-
tites proportions un additifutilisécommecatalyseur: l'oxyde de fer (III) Fez0; et
quelquesautres.Mais le passionné de fuséeressentsouvent le besoin de
I’améliorer. C'estici que commence l'invention de diverses compositions.

Le nitrate de potassium utilis€¢ dans cetteexpérienceestconnu pour son uti-
lisation dans la production dupoudre noire (parfoisdénomméepoudre a canon
oupoudre a fusil) qui se compose de 75% de nitrate de potassium, 15% de char-
bon de bois et 15% de boutures de soufre. Dans les compositions combustibles
d'un type similaire, estutiliséela libérationd'oxygeéneencas de forte calcination,
l'une des propriétésimportantes du nitrate de potassium:

2KNO, > 2KNO, + 0, (t = 400 — 520°C)

Celapermet aux mélanges a base de nitrate de potassium de briler dans le
vide. Ainsi, le soufre dans le carburant au caramel ne sertqu'aenflammer et a
soutenir la combustion de la composition, participant a la réactionen tant que
catalyseur. Les caractéristiquesénergétiques du carburant au caramel ne sontcer-
tainement pas comparables a celles des carburants industrielssolides de fusée.
L'impulsionspécifiquethéorique du carburant au caramel a base de nitrate de po-
tassium est de 153 kgfxs/kg et I'impulsionspécifiquepratiquementréalisable ne
dépasse pas 125 kgfxs/kg. Paralléelement, l'impulsionspécifique de composition
de perchlorate d'ammonium avec de I'aluminium et des caoutchoucs, qui estuti-
lis¢é dans les moteurs a combustible solidemodernes, peutatteindre 250-280
kgfxs/kg. Enfin, I’hygroscopicitéimportante du carburant fusée au caramel lim-
ite son utilisation.
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De cettefacon, les principauxinconvénients de ce carburant sontl'hygro-
scopicité et unegrandequantité dephase condensée dans les produits de combus-
tion.En plus, endépit de safaibletoxicité, les produits de combustion de carbu-
rant au caramel peuventirriter les muqueuses et les organesrespiratoires, car le
carbonate de potassium K:CO;estlibéré sous uneformehautementdispersée et
peutprovoquerunebriilurechimique.

Cependant, cela ne signifie pas que I'impulsionspécifique du carburant au
caramel ne peut pas étreaugmentée. Au cours de I'expérience, la vitesse de com-
bustion de cinq échantillons de carburant au caramel a étémesurée. Les échantil-
lons de carburant au caramel a base de sorbitol contiennentdifférentspourcent-
ages de s (Tableau 1).

Tableau 1. La composition des échantillons de carburant
au caramel a base de sorbitol

Contenu des composants, %
¢rod'échantill . .
Numérodéchantillon Nitrate de potas- Sorbitol Oxyde de fer Soufre (dis-
sium, KN O, (1), Fez 0, persé),d
Echantillon Nel 65 34 1 0
Echantillon Ne2 65 31 1 3
Echantillon Ne3 65 29 1 5
Echantillon Ne4 65 27 1 7
Echantillon Ne5 65 24 1 10

Puisque le nitrate de potassium est la base, une diminution de sateneur
quantitative dans le mélange n'est pas souhaitable. Le carburant a étéobtenu par
évaporation. L'oxyde de fer (III) Fe:0;estutiliséenqualité de catalyseur.
Il est a noterque le mélange de carburant doit étrechauffé au-dessus du point de

fusion du soufre (Ir = 113 ) de 20°C 4 40°C pour obtenirunehomogénéité.

Au fur et & mesure que le pourcentage de sorbitol diminuait et que le
pourcentage de soufreaugmentait, les échantillonschangeaient de structure. Ain-
si, I'échantillon Nel avait la consistanced'une pate a modeler visqueuse, alors
que I'échantillon Ne5 avait déja tendance a s'effriter, ce qui nécessitaitune pres-
sion supplémentaire du mélange pour former un baton de carburant. Une telle
transition estassociée a une diminution du matériel de liaison, le sorbitol. La
vitesse de combustion a augmentécommeprévulors du passage de 1'échantillon
Nel a I'échantillon Ne 5 (Tableau 2).
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Tableau 2. La vitesse de combustion des échantillons

Numérod'échantillon La vitesse de
(m =80 grammes) |combustion (mm/s)
Echantillon Nel 2,7
Echantillon Ne2 3,0
Echantillon Ne3 3,2
Echantillon Ne4 4,1
Echantillon Ne5 5,3

L'échantillon Nel, lors de la combustion, a donnéunecolonne de fumée
blanche dense, cesont des particuleshautementdispersées de carbonate de potas-
sium K:C'Oa .

L'échantillon Ne2 en structure ressemble a 1'échantillon Nel, pendant la
combustion, il a donnéunecolonne de fumée blanche avec des étincelles, apres
quoi une petite quantité¢ de cendre poreuxestrestée.

L'échantillon Ne3 a une structure moins plastique que les deux premiers
¢chantillons et a donnéunecolonne de fumée blanche avec uneflammerougeatre.
Il faut noter une combustion extrémement intense, apreés laquelleune petite
quantité de cendre estégalementrestée.

L'échantillon Ne4 a montré un résultatsimilaire a celui de 1'échantillon
Ne3, mais avec unevitesse de combustion plus élevée.

L'échantillon No5 avait la structure la moins plastique parmitous les
échantillons, il avait la tendance a s'effriter et, lors de la combustion, a donnéu-
necolonne de fumée blanche avec uneflammerougeatreprononcée et une abon-
dance d'étincelles.

D'aprés les résultats de I'expérience, il estévident que le soufre, en tant
que catalyseur, accélére la combustion du carburant. Toutefois, malgré unrésul-
tatapparemment bon, l'augmentation de la vitesse de combustion du carburant
n'est pas toujoursbénéfique pour des petites fusées. Par exemple, le carburant
peutbriler trop rapidement, empéchant la montée a la hauteur désirée.

Enconséquence, 1'échantillon Ne3 et 1'échantillonNe4 ont des compositions
les plus optimalescontenant du soufre dans [l'application pratique. Ilsmon-
trentunevitesse de combustion plus élevée que I'échantillon Nel sans soufre et
ontégalementuneconsistanceconvenant a la formation de batons de carburant,
contrairement a l'échantillon Ne5.
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Abstract. Fluoride is widespread in the environment, water, air, vegetation and
Earth’s crust which can entre ground and surface water by natural process.
Fluoride in minute quantities is essential component for human health and help
in normal mineralization of bone and formation of dental enamel. The determi-
nation of fluoride in some species was performed by using fluoride ion-selective
electrode by direct measurement and standard addition method. The concentra-
tion of fluoride ion was determined in drinking water (from different place at
Kathmandu), toothpaste, various brand of tea and coffees. The range of fluoride
concentration in water sample was 0.16 to 0.39 mg/l, tea and coffee samples
were 0.011 to 0.084 mg/l and its value of toothpaste was 0.026 to 0.75 mg/l. The
concentration of fluoride ion obtain from different sample was compared with
the legitimate value given by the world health organization.
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¢ MOMOIbI0O (PTOPHA-CETEKTUBHOIO JIEKTPOAA

A.A. Kyaxcenesa,
cmyoenmka 1 kypca Benzopodckozo eocyoapcmeeHno2o
mexHnono2uyecko2o ynueepcumema umenu B.I. [[lyxoea

T.B. beceoumna,
KOHCYIbMAaHmM No A3bIKY, 00YeHm Kagpeopsbl UHOCMPAHHBIX A3bIKO8
BI'TY um. B.I'. Illyxosa, k.¢punon.m.

Annomayusa. Pmopud wWupoKko pacnpocmpanen 8 oxkpydcaroujel cpeoe, 800e,
8030yXe, pACMUMENbHOCIU U 3eMHOU Kope, KOMOpble MO2YMm 3aX8amvléamb
2PYHMOBbIE U NOBEPXHOCHIHbBLE 800bI €CMECMBeHHbIM nymem. Pmop 6 He3Hauu-
MENbHBIX KOAUYECMBAX ABNAEMCI BANCHBIM KOMHOHEHMOM Ol 300P08bs Uelo-
8eKa U nomozaem 8 HOPMAIbHOU MUHEpamu3ayuu Kocmet u opmuposaHuu
3yonou smanu. Onpedenenue Gmopuoa 6 HEeKOMOPbIX PA3ZHOBUOHOCMAX ObLILO
8bINOJIHEHO C UCNOJIL308AHUEM (DMOPUO-CENeKMUBHO2O0 IeKMPOOd MemoOOM
NPAMO20 U3MepeHUs u cmanoapmuoco dobasnenus. Konyenmpayus ¢pmopuo-
UOHA onpeoesanacst 8 numvesol 8ode (U3 pazHvix mecm 6 Kammanoy), 3yoHot
nacme, pasiuuHbIX Mapkax 4as u xkoge. /luanazon xonyenmpayuu ¢mopuoa 6
oopa3zye 600b1 cocmaensan om 0,16 0o 0,39 me /1, 8 obpazyax uas u kogpe — om
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0,011 0o 0,084 me / 1, a eco 3nauenue ons 3yonou nacmol —om 0,026 0o 0,75 me / 1.
Konyenmpayusa ¢pmopuo-uona, nonyuennas uz opy2o2o oopasya, cpagHu8aIacs
c 0onycmuMulM 3Ha4eHueM, npuceoeHHviM Bcemupnoii opeanuzayueii 30pago-
OXpaHeHUs.

Knrwoueswte cnosa: ¢pmopuo, 1TSAB, 6ooda, uaii, xoge, 3y6nHas nacma, cenex-
MUBHBLU INEKMPOO HO UOHAM hmopa.

1. Introduction

Fluoride ion is the ionic form of fluorine which is mostly found in various
sample and play Vitol role for human health and environment, but consumption
or presence of large amount of fluoride harmful for health and environment. The
higher concentration of fluoride is toxic. The optimal range of fluoride is 0.05 -
0.07 mg per kg body weight has been considered. Fluoride ion is mostly formed
as the by-product in certain process and entre in the human body by means of
food chain (water, juices, tea, and coffee), toothpaste and pollution (air, water).
The main source of fluoride in toothpaste, water is sodium fluoride, stannous
fluoride and sodium monofluorophosphate. It has indispensable role in preven-
tion of dental caries. However, the beneficial effect of reduced dental caries is
balanced by an increased prevalence of dental fluorosis. Fluorosis is defined as
an abnormal condition caused by excessive intake of fluoride as from fluoridat-
ed drinking water, characterized chiefly by mottling of the teeth. Fluorosis ap-
pears as marking of the enamel surface of the teeth (enamel defects). Mostly
fluorosis appears barely visible white flecks on the tooth surface; with the more
sever cosmetically unacceptable form being rather uncommon. Dental fluorosis
occurs during tooth development, especially between the ages of 6 month to 5
years. The British Fluoridation Society considers fluorosis as a cosmetic rather
than a health problem. Several determination technique of fluoride in various
sample such as direct measurement, standard addition, titration method and ani-
on-chromatography, lon-Selective electrode etc. are use in this present work.
lon-Selective method is selected for the determination of Fluoride ion in various
samples. Health Hazards of fluorideFluoride is an important element for all tis-
sues in the body. Appropriate fluoride consumption is beneficial to bone and
tooth integrating and it has important positive impact on oral health and overall
health. However, high level of fluoride has been associate with various adverse
effects in living being. The permissible does to human being, according to
WHO, is 1.5 mgL—1 as a safe limit of fluoride in drinking water. High levels of
fluoride in childhood were associated with a reduction in 1Q. The author noted
that this research is not applicable to the safety of artificial water fluoridation
because the adverse effect on 1Q were found with fluoride level that were much
higher than typically found in artificially fluoridated water. Consumption of flu-
oride at level beyond those used in fluoridated water for a long period of time
causes skeletal fluorosis. In some areas, particularly the Asian subcontinent es-
pecially India, Pakistan and Bangladesh skeletal fluorosis is endemic. It is
known to cause irritable bowel symptoms and joint pain. Early stages are not
clinically obvious and may be misdiagnosed as rheumatoid arthritis or anklos-
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ingspondylitis. Fluoride causes nephrotoxicity in kidney due to toxic level of
serum fluoride, commonly due to release of fluoride from fluoride containing
drugs, such as methoxyflurane. Fluoride induced nephrotoxicity is dependent on
the serum fluoride level, typically serum fluoride level exceeding 50 mi-
cromoles per liter (about 1 ppm) to cause clinically significant renal dysfunc-
tion. The only generally accepted adverse effect of fluoride at level used for wa-
ter fluoridation is dental fluorosis, which can alter the appearance of children’s
teeth during tooth development; this is mostly mild and usually only on aesthet-
ic concern. As a Compared to unfluoridated water, fluoridation to 1 mg/L is es-
timated to cause fluorosis in one of every 6 people (range 4 - 21), and to cause
fluorosis of aesthetic concern in every 22 people.

2. Experimental

2.1. Determination of Fluoride in Drinking Water and Bottled Water
Sample

A combination fluoride electrode was used to determine the fluoride con-
tent in drinking water and bottled water. The solution which contained 25 ml of
the sample and 25 ml of TISAB solution were mixed with a magnetic stirrer for
3 minute.

The electrode potential of the solution is measured by using fluoride se-
lective electrode. The potential of the sample solution were directly compared
with those of fluoride standard solution. Then 1 mL of the 0.1 M fluoride stand-
ard solution was added in to the text solution and placed in magnetic stirrer.
Then new electrode potential was measured. Similarly this process was carried
out up to 5 mL. The mean concentration of fluoride was determined.

2.2. Determination of Fluoride Content in Toothpaste

For the determination of fluoride in toothpaste, 1 g of the sample was
weighted in to the 100 mL beaker. After 25 mL of TISAB solution was added to
the sample, the mixture was boiled thoroughly for 2 min. The suspension was
completed to 50 mL with distilled water and placed in magnetic stirrer. The
electrode potential of the solution is measured by using fluoride selective elec-
trode. The potential of the sample solution were directly compared with those of
fluoride standard solution.1 mL of the 0.1 M fluoride standard solution was
added in to the text solution and placed in magnetic stirrer. Then new electrode
potential was measured. Similarly this process was carried out up to 5 mL. The
mean concentration of fluoride was determined.

2.3. Determination of Fluoride in Tea and Coffee Sample

1 gm of dried tea sample was placed in to a beaker. Then 100 mL of boil-
Ing de-ionized water was poured in to the beaker and 25 mL of the tea liquor
was taken after the 5 minute. Then 25 ml of TISAB solution was added and
placed in magnetic stirrer. The electrode potential of the solution is measured by
using fluoride selective electrode. The potential of the sample solution were di-
rectly compared with those of fluoride standard solution.1 mL of the 0.1 M fluo-
ride standard solution was added in to the text solution and placed in magnetic
stirrer. Then new electrode potential was measured. Similarly this process was
carried out up to 5 mL. The mean concentration of fluoride was determined.
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3. Results and Discussion

3.1. Results of Fluoride Analysis

3.1.1. Fluoride Concentration of Water and Bottled Water at Kath-
mandu

The fluoride level was determined in drinking water samples collected
from cite at Kathmandu by direct measurement and standard addition method. A
total of 4 different water samples are collected. In the drinking water from all
the sample location, the fluoride content was less than 0.40 mg/L. As can be
seen from table, the highest fluoride level was observed in tap water about 0.399
mg/L. The natural concentration of fluoride in ground water depend on such
factor as the geological, chemical and physical characteristic of the water sup-
plying area, the consistency of soil, porosity of rocks, the pH and temperature.
The complexing action of other element and depth of wells. The result obtain
indicate that the fluoride level of the drinking water and bottled water are gener-
ally low regarding drinking water standards. This lack of fluoride content in the
drinking water which are one of the main source of fluoride nutrition for human,
may causes health problem for human health especially teeth and bone struc-
ture.

3.1.2. Fluoride Concentration in Toothpaste

Fluoride Concentration in ToothpasteThe fluoride content of 7 different
brands of toothpaste was analyzed by direct measurement and standard addition
method. Toothpaste is an ideal form of administration of F as it is routinely used
by a very large part of the world’s population. For better comparison of diver-
gent formulation as well as for sound interpretation and comparison of data
from different laboratories, a potentiometric method for F determination in
toothpaste is required. The total fluoride determination was made on sample by
fluoride selective electrode. Analysis shows that all fluoride in toothpaste were
in the form of NaF, SnF2, Na2PO3F. Seven brand of toothpaste were analyzed
for their fluoride content by this method. This toothpaste can be classified in to
4 group’s non-fluoridated, fluoridated, sodium fluoride, sodium monofloro-
phosphate and fluoridated with stannous fluoride but there is no independent in-
dication of their quantitative composition. One of these samples was non-
fluoridated. In all probability, concentration is naturally occurring fluoride im-
purity level in the component of the toothpaste. Out of these other toothpaste
were identified on their packaging as containing fluoride added as sodium fluo-
ride and sodium monoflorophosphate. All this group had a fluoride concentra-
tion between 0.026 to 0.75 mg/g.

Fluoride Concentration in Tea and CoffeeThe concentration of fluoride
ion in 5 different sample of tea and 2 sample of coffee were analyzed. All sam-
ples of tea and coffee were purchased from local market at Kathmandu. The an-
alyzed tea and coffee are commonly used by local people. Tea and coffee infu-
sion were prepared on a customary way of tea.

4. Conclusions

Measuring performed potentiometrically using a fluoride selective elec-
trode is simple and inexpensive. The fluoride selective electrode has gained
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prominence over the traditional chemical and colorimetric method due to its
sensitivity, specificity, speed of use and ability to response to a wide range of
concentration. A possible matrix effect can be easily eliminated by the addition
of TISAB. Traces of fluoride can be determined directly in the liquid media
studied (no laborious and time consuming operation of sample preparation such
as analytic enrichment are required). According to WHO, the optimum fluoride
intake for human ranges from 2 to 4 mg per days. The total daily intake of fluo-
ride that may causes fluorosis in adults in over 13.0 to 14.5 mg per days. We
can see from the results, if daily tea consumption is too high and intake of fluo-
ride from another source is excluded, tooth fluorosis due to the uptake excessive
of fluoride may result.
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Annotation. L'articletraite des matériaux composites pour les applications spa-
tiales et de leurutilisation dans les réflecteurs et les structures de satellites. Une
comparaison des propriétés des matériaux composites par rapport aux maté-
Flauxmétalliques de construction estprésentée, ainsi que les avantages de leu-
rutilisation.
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KoMno3uumnoHHbIe MATEPHAJIbI B KOHCTPYKIMU CIIYTHUKOB
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cmyoenmka 3 Kypca Kagheopvl pakemuo-KOCMUYECKUX KOMHOZUMHBIX
KOHCMPYKYUil ¢haxyniomema cneyuaibHo20 MauuHOCmMpOoeHUs.

Mockoseckoeo eocydapcmeeHH020 mexHUYecKko20 YHUugepcumema

umenu H.O. baymana (HayuoHanibHo20 UCCIe008ameNbCKO20 YHUBepCUmema,),
M.A. Jlebeoesa,

KOHCYIbMAHmM NO A3bIKY, CMapuiuti npenooasamers

Kagedpwl pomano-eepmanckux a3vikoe MI'TY um. H.D. baymana

Annomayua. B cmamve paccmampusaromcs KOMRO3ZUYUOHHbIE MAmepuabl
011 KOCMUYECKO20 NPUMEHEHUS U UX UCNONb308AHUE 8 pedieKmopax U KOH-
cmpykyusx cnymuuxos. llokazano cpasnenue coucme KOMNOZUYUOHHBIX Ma-
mepuano8 no CpPaGHeHUur0 ¢ KOHCMPYKYUOHHbIMU MemalludecKkumMu mamepua-
Jlamu, a maxice npeumMyuecmea ux NpUMeHeHus.

Knroueswie cnosa: mamepuanogeoenue, KOMNOZUYUOHHBIL MAMeEPUa, CHYmMHUK,
KOHCMPYKYUS, peghiekmop.

De nosjours, les matériaux composites ontatteint un telniveaud'utilisa-
tionqu'ilest déja impossible de se passer de cettefamille de matériaux sur les ap-
plications spatiales.

Qu'est-cequ'unmatériau composite? C'est un assemblage d’aumoins deux
matériaux non miscibles qui possede des propriétés que les composantsseuls-
n'ont pas (Fig. 1).
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Fig. 1. Structure composite.

1. Description des propriétés des matériaux composites
Les premiéres pieces composites ontétéintroduites dans les satellites a la
fin des années 1970. Des fibres de carbone a module élevé avec
unerésineépoxyontétéutiliséescommematériaux.
Le tableau 1 présenteunecomparaison des caractéristiquesobtenues entre
le composite et l'alliaged'aluminium. Dé¢signations dans le tableau 1: % —

résistanceen traction; ¢~ —résistanceen compression; E — module d’Young; V —
densité.

Tableau 1. Comparaison des performances entre le composite a fibres de
carbone et 'alliaged aluminium [2]

i} kg E
og*,MPa o, MPa oy, MPa E,GPa ¥, -

_ cm? 4
Composite car- 1700 1400 1100 145 1600 90,6
bon anisotrope

Alliagealuminium 450 450 130 72 2700 27
Le gain de masse apporté tout enconser-

vantd’excellentescaractéristiquesmécaniquesestgénéralement la principale moti-
vation d’utilisation des matériaux composites pour la réalisation de structures
sur les produitsspatiaux. Aussi bien, les matériaux composites sontpratiquemen-
tinsensibles a la fatigue encomparaison par rapport aux matériauxmétalliques
qui nécessitenten maintenance un suivirégulier de la propagation des fissures de
fatigue dans les pieces de structure. De plus, les matériaux composites ne se cor-
rodent pas.

Les techniques de fabrication de matériaux composites permettentd'ob-
tenir des formes complexes avec la possibilité de fabriqueruneseule piece d'as-
semblage, ce qui nécessiteraitplusieurs sous-éléments dans le métal.

2. Application dematériauxcomposites
Pour les satellites, la chasse au kilogrammegagnéestvitale. Le
tauxd’échangepeutatteindre pour certainespiéces de satellite des valeurs de
I’ordre de 40 000 € parkilogrammegagné [1].
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La Fig. 2 présenteune structure composite de formetubulaire, qui estutili-
sée dans les satellites.

Fig. 2. Structure tubulaire de satellite en composite.

La structure composite estégalementutilisée sous forme de tube central de
plus gros diameter, qui présente sur la Fig. 3. Sur la structure proprementdite, le
gain de masse par rapport a une solution métalliqueest de I’ordre de 50 %.

2
Fig. 3. Structure centrale monotube de satellite en composite [1].
Les réflecteursd’antennesont des piécesd’unetres haute technicité (Fig. 4).
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Fig. 4. Réflecteurd antenneen composite sur satellite.

Un des principauxproblémes pour les satellites de télécommunication et
d’observationest la stabilitégéométrique de la structure des antennesd’émission
et de réception. La moindre variation géométrique des antennesinduituneperte
de qualité du signal transmis et fait doncchuter les performances du satellite.
Les structures sandwichenmatériaux composites a matriceorganiquepeuvent,
avec une orientation optimisée des différentes couches constituant la structure,
présenterglobalement un coefficient de dilatation thermique (CDT) proche de
zéro pour I’ensemble de la structure. Un CDT proche de zéropermet de réduire
le changement de structure du satellite et d'augmentersa durée de vie [1]. Sur la
Fig. 5 estprésentéecette structure.

Fig. 5. Composite a structure sandwich.
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Abstract. The article deals with the issues of determining the area of occurrence
of self-oscillations in the space of technological parameters of the system and
evaluating the quality of the treated surface. It is shown that the calculation re-
sults determine the frequencies of the resulting oscillations, which in the future
should be used to identify the areas of self-oscillations in experimental studies.
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YuciaeHHoe MOJAeJIUPOBAHUE ABTOKOJIe0aHUIT
npu oopadoTke (ppe3epoBaHuEM

10.]]. bop3wix,
cmyoenm 1 kypca beneopoockoeo 20cy0apcmeenHo20 mexHoI02UYecK020
yuugepcumema umenu B.I'. [llyxoea

Annomauus. B cmamve paccmampusaiomces 6onpocwl onpeoenenus odracmu
BO3HUKHOBEHUsL ABMOKOACOAHUL 8 NPOCMPAHCMBE MEXHOI02UYECKUX napamem-
POo8 cucmembvl U OYeHKU Kavecmea obpabomannou nogepxrocmu. Ilokaszamo,
YMo No pe3yIbmamam paciema Onpeoeisitomcs Yacmomsl 03HUKAIOWUX KoJle-
banuil, umo 8 oanvHelulemM YeaecooOpPasHo UCNOIb308aMmb OJisl UOeHMUpUKayuu
obnacmetl asmMoKoIeOAHUL NPU IKCREPUMEHMATILHBIX UCCIe008AHUSIX.
Knrouesvle cnosa: asmoxonedanus, uucieHHoe MOOeiupos8anue, KoaeOanus,
ppeszeposanue, pezanue.

In most cases, fluctuations in the material treated by cutting adversely af-
fect the quality of the surface, as a result of which there are roughness and rip-
ples, deviations in shape, wear of tools and equipment.

Due to the interruption of the cutting process, the tool and parts undergo
periodic oscillating movements resulting from the interaction of the tool with
the material to be processed. Most importantly, the frequency of this vibrational
motion does not coincide with the usual frequency of the elastic system of the
device, which leads to a sharp increase in the amplitude of the resonant vibra-
tion.

Through cutting, self-vibration often occurs, the appearance of which
usually leads to insufficient quality of the working surface, sometimes leading
to breakage of the tool, damage to the workpiece.

There are several reasons for self-vibration, such as low cutting force
characteristics, cutting force lag, and cutting along the track. The most noticea-
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ble effect of cutting on the track, which occurs in almost all cutting of different
materials-metal, stone, polymer.

The occurrence of automatic CAD vibration in the system leads to a vio-
lation of constant periodic movement of the tool center, which occurs in the ab-
sence of stability.

To assess the stability of periodic motion during grinding, it is necessary
to solve the problem of studying differential equations with periodic coefficients
and expiring arguments.

In practice, often use different criteria to evaluate the stability, you can
ignore Solve the equation and use the parameters of the load of the system This
method allows to prove the stability of the system during the cutting process and
during the movement of mechanical parts, evaluate the impact of a single me-
chanical part, cutting process and displacement on the stability of the entire sys-
tem It is also possible to use the following methods:

To find areas of vibration stability during grinding, the harmonic linear
method is widely used, which reduces the study of the stability of periodic mo-
tion during grinding to the study of the stability of equilibrium positions during
rotation [1, p. 286]. In [2, p. 47-57], we study a system of differential equations
with period coefficients and propose a way that we can reduce differential equa-
tions with delay arguments by rounding the delay to use the fluquet theorem.

By these methods, the region of the stability parameter of the system can
be approximated. However, it is very real to evaluate the influence of vibration-
al motion on the magnitude of the vibration amplitude of the tool center, cutting
force, resulting surface quality and other technical characteristics, it is also im-
portant to emphasize the field of machining parameters that can ensure stable
cutting and obtain the desired surface quality. To achieve these results, numeri-
cal modeling should be used [3, p. 89-109].

Based on the grinding process simulation model, the vibration motion of
the tool in the grinding process was studied by numerical modeling, and the pa-
rameters of the dynamics of the tool and the unevenness of the surface to be cut
were analyzed. Poincare maps were used to analyze the results of the simula-
tion.

The prediction of cutting force for Bull and Oy is written as follows:

E. = —Ejsill(g:)J-)— FgCOS(Pj)

F. = F;jCOS(SQ)J-)_F;jSin(SJj)

o

The forces in the radial and circumferential directions in the simplest case
can be approximated by the dependencies:

S q h q
Fr=gy || |2
] gf’ye ( b } [S )

z

5 Ny
Fi = g,yebz[j] [—S-]

z

150



Where g, g are dimensionless coefficients that characterize the state of
the cutting edges of the tool; b - axial depth cutting operations; y - strength of
the processed material; S; - feed to the tooth; h; - instantaneous thickness of the
material cut off by Jm teeth; g-non-linear coefficient of dependence of the cut-
ting force on the thickness of the cutting layer. It should be noted that from the
perspective of size theory, this form of writing is preferred and is invariant in
relation to the value system used.

The main parameters of the system are: cutter radius R, the number of
teeth Z, feed per tooth S;, axial depth of cut b. Elastic characteristics of the tool
attachment: stiffness k, linear damping coefficient d. Natural frequency of the
system PO.

A complete system of equations describing the kinematics and dynamics
of the system:

X, =x,+S,Zt+u(t)

= Yatv(t)
x, = x_+ Rsin(p, )
X, = y. - Reos(g, )
li=-p,u-20p,u+

1:%23 .
+;J.Zc—f-',,sn (¢, ) Fycos(,)
V=-p v-20pv+

12} . \
+;Z F,cos(, ) - Fsin(4,)

h « A(x,.y,.S)

In the presented model, the instantaneous thickness of the cutting layer is
determined, taking into account the formation of the surface s. If the fit curve
intersects a surface boundary polygon, points located on the cutting edge path
are added to the surface array. The points"should be cut off", will be removed
from the array. The thickness of the cutting layer is defined as the distance from
the cutting edge to the intersection of the line segment connecting the center of
the cutter and the cutting edge and the line segment belonging to the surface.

Use points on the Poincaré map to perform stability studies. If the phase
orbitals of a system are composed of some non-tangent intersections, then the
vertical axis of the phase plane is fixed. Thus, the stationary periodic motion
corresponds to n points on the Poincaré graph. If stability is lost, the number of
points on the display will change.

The proposed approach also makes it possible to evaluate the quality of
the treated surface.

By the proposed method, it is possible to determine the region of self-
vibration in the system technology parameter space and to evaluate the quality
of the machined surface. This method makes it possible to identify the nature of
the loss of stability. The calculated results will determine the frequency of the
generated vibration, and will be applied to determine the self-vibration region in
future experimental studies.
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Zusammenfassung: Der Artikel beschreibt die Hauptanwendungen von Robo-
tersystemen in der modernen Produktion. Es wird berichtet, wofiir die Automa-
tisierung gedacht ist und in welchen Branchen sie am hdufigsten verwendet
wird, sowie welche Arten von Robotern vorhanden sind. Es werden Vor- und
Nachteile dieser Technologien festgestellt. Anschlieffend werden auch Probleme
Russlands in diesem Bereich und Aussichten fiir die Entwicklung dieser Techno-
logien in unserem Land untersucht.

Stichworte: Automatisierung, Roboter, Vor- und Nachteile, Produktion,
probleme bei der Umsetzung in Russland.
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Annomayua. B cmamve paccmampusaiomcs ocHo6Hble npumeHeHus pooomu-
3UPOBAHHBIX CUCEM 8 COBPEMEHHOM npouzsoocmee. Pacckazvieaemces 0 yeeo
npeoHa3HauyeHa AdGMOMamu3ayus U 6 KaKkux ompaciiax dauje 6ce2o npumensen-
cs, Kaxue 8udvl pobomos cyuecmayiom u 01 yeeo. lloxazanvl nawocwvl U MUHy-
cbl 0aumHolu mexnono2uu. A makoice paccmampusaiomest npooiemsvt Poccuu 6
OaHHOU cghepe U nepcnekmugvl pazeumuis OAHHOU MEXHOIOUU 8 Hallell CMpaHe.
Knroueevie cnosa. asmomamuzayus, pobomsi, npeumyujecmea u HeooCmamxi,
npou3eo00cmaeo, npooiemvl pearuzayuu 8 Poccuu.
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Mit dem Wort Robotik haben wir eine Assoziation mit einem Roboter,
der dem Menschen dhnlich ist, aberin diesem Artikelwird {iber Roboter in der
Produktionund ihre Auswirkungen auf die Wirtschaft berichtet, denn Roboter,
die dem Menschen dhnlich sind, sind heute kein Spielzeug mehr. Solche Robo-
ter sind in Japan verbreitetund am haufigsten zur Unterhaltung.

DieAutomation durch Roboterin der Produktionsherstellung hat folgende
Vor-und Nachteile.

Vorteile:

1. Roboter erhohen die Gesamtproduktivitit. Auf diese Weise wird mith-

ilfe der Roboter viel Arbeitszeit gespart und die Arbeitsbelastung vermindert.

2. Hochwertige Qualitdt. Mit Automation durch Roboter entsteht ein
Mehrwert fiir die entsprechende Anlage in Bezug auf Qualitit, Verfiigbarkeit
und Leistung. Roboter werden so programmiert, dass sie immer wieder die
gleiche Aufgabe ausfiihren und dabei im Laufe der Zeit nur einen Bruchteil
der Qualitit verlieren.

3. Roboter konnen zusitzlich die ,,schmutzige” Arbeit erledigen. Jede
Arbeit, die fiir Menschen gefihrlich sein konnte, kann von Robotern aus-
gefiihrt werden.

4. Automatisierung durch Roboter kann zu besseren Geschéftsergebnis-
sen fiihren. Zum Beispiel fithren Roboter oft zu effizienteren Arbeitsablaufen
und niedrigeren Lohnkosten.

Nachteile:

1. Abbau von Arbeitsplidtzen

Wie bereits erwédhnt, optimieren Roboter die Produktion und ersetzen
den Menschen. Das fiihrt zu einem Stellenabbau.

2. Die Anschaffungskosten fiir Roboter sind hoch. Neben der Roboter-
Hardware und anderen Betriebskosten fillt ein groBer Teil der Kosten auf die
Neuprogrammierung und Anpassungen des Roboterpfades. Diese Program-
mierkosten sind auch wiederkehrende Kosten, denn bei geringfiigigen Ander-
ungen in der Produktion muss der Roboter neu programmiert werden.

3. Ein weiterer Nachteil ist, dass Automation fehlschlagen kann. Wann
immer Unternehmen ein Automatisierungswerkzeug einsetzen, konnen Dinge
auch schief gehen.

4. Ein weiterer moglicher Nachteil der Technologie ist, dass die
wirtschaftlichen Ergebnisse ungewiss sind. Obwohl mit der Automation
Kosteneinsparungen, weniger Fehler und eine hohere Effizienz erzielt werden
konnen, gibt es keine Garantie dafiir, dass alles wie geplant funktioniert.

Aber wo kanndie Robotisierung benutzt werden? Sowohl das Schweillen
und Schneiden als auch die industrielle Kunststoffverarbeitung sind typische
Einsatzgebiete fiir Roboter in der modernen Produktionstechnik.Aber die mo-
derne Anwendung von Robotersystemen ist nicht darauf beschrinkt. Bei-
spielsweise werden Robotersysteme in der Landwirtschaft, Logistik, im Bau-
gewerbe, Elektrotechnik und in anderen Bereichen eingesetzt.

Zunichst betrachten wir den Aspekt der Industrieroboter. Als Industrie-
roboter werden programmierbare Maschinen bezeichnet, die zur Handhabung,
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Montage oder Bearbeitung von Werkstiicken im industriellen Umfeld einge-
setzt werden. Diese Roboter bestehen zum Grofiteil aus einem Roboterarm, ei-
nem Greifer, diversen Sensoren sowie einer Steuerungseinheit. Sie konnen Ak-
tionen entsprechend ihrer Programmierung auch autonom ausfiihren.

Auch werden oft in der Produktion verschiedene Forderer verwendet,
um Giiter, Werkstiicke oder Fertigware zu transportieren und zu sortieren.

Interessanterweise gibt es Wettbewerb im Roboterschweillen, wosich
Teilnehmer an Programmieren, Maschinenteachen und natiirlich Schweil3enbe-
teiligen.

Der néichste Industriezweig, in dem Roboter erfolgreich eingefiihrt wer-
den, ist das Baugewerbe.Wenn es sich um Robotik im Bauwesen handelt, zih-
len vor Ort eingesetzte Roboter zu den bekanntesten Vertretern. In den letzten
Jahren entstand eine ganze Reihe von Prototypen fiir verschiedene Anwendun-
gen. Ein Beispiel sind Maurer-Roboter, die aus Ziegeln eigenstindig Mauern
errichten. Ein anderes Beispiel ist der Roboter-Schweil3er, der eine Vielzahl
von Schwei3aufgaben bewailtigen kann. Ebenfalls am Vormarsch sind Roboter,
die im 3D-Druck Objekte oder Gebiudeteile errichten. Roboter zum Abbau
von Gebduden und verschiedenen Strukturen sind mittlerweile auch weit ver-
breitet.

Der niachste Bereich, wo Roboter heute sehr hdufig eingesetzt werden,
ist die Logistik.Dasgrofite Problemder Logistik ist und bleibt der Zeitdruck:
weil Kunden eine immer schnellere und genauere Auftragsabwicklung verlan-
gen, konnenVerteilzentren, die nach wie vor auf manuelle Arbeit setzen, kaum
mithalten. Hier hilft die Automation der Logistik immens — mit dem Einsatz
von mobilen Robotern im Lager, die teilweise auch autonom funktionieren und
kaum iiberwacht werdenmiissen. Das heift die innerbetriebliche Logistik funk-
tioniert sich quasi von selbst.

Unternehmen wie Yandex, Amazon, DHL verwenden solche modernen
Lagerhallen, in denen es fast keine Menschen gibt, und die ganze Arbeit von
der Maschine erledigt wird. Das spart Strom und Arbeitskosten.

In Russland ist die Robotisierung der Produktion allerdings sehr schlecht
entwickelt. Laut der Statistik kann man sehen, dass Russland nach dem Grad
der Robotisierung hinter den anderen Léndern zuriickbleibt, und zwar sehr we-
sentlich.

Also, was sind die Probleme Russlands in diesem Aspekt?

1. Das Hauptproblem ist die Entwicklung der Wissenschaft, d.h. es gibt keine
klaren und transparenten Finanzierungsmechanismenfiir Forschungen.

2. Mangel an Finanzierung in diesem Bereich.

3. Technisch schlecht entwickelte Industriebetriebe.

4. Fachkréiftemangel.

5. Billige Arbeitskrifte.
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Bild 1. Anzahl der Roboter pro 10.000 Mitarbeiter im Jahr 2017.

Trotz alledem wird Russland irgendwann frither oder spiter zur Roboti-
sierung kommen. Dafiir gibt es wirtschaftliche Griinde: Die Bezahlung der Ar-
beitnehmer wird hoher; die Robotertechnik ist billiger, und junge Menschen
wollen in diesem Bereich zunehmend studieren.

Trotz der gegenwirtigen Schwierigkeiten gibt es in Russland moderne
Unternehmen, die Robotik einsetzen. Z.B. Ozon, Yandex, Gazpromneft und
andere.

Also, trotz seiner Nachteile ist die Robotisierung der Produktion sehr
perspektiv und ein sich schnell entwickelndes Gebiet.
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