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PART I. SOCIO-ECONOMIC SCIENCES

DEPENDENCE OF AUSTRALIA’S ECONOMY ON CHINA
Biryukova E. A. — student, Rogozina I. V. — Doctor of Philology, professor
Altai State Technical University after I.I Polzunov (Barnaul)

Australia’s economy is one of the largest economic systems in the world: the country’s GDP
amounts to 1,57 billion US dollars. The country is second after Norway in the world’s standard of
life ranking. In Australia there are 8 times more wealthy people with assets exceeding $100 000
than on the average in the world [1].

The main sector of the economy is the service sector which accounts for 67% of the GDP. The
second largest sector is mining accounting for 20% of the GDP. However, Australia’s economic
problems originate in the agricultural sector and in the sector of industrial mineral extraction and
are caused by its economic relations with Southeast Asia. These two sectors depend heavily on the
country’s deliveries to China’s market [1].

From 2008 to 2013 during the so-called "Commodity super cycle", Australia’s national
economy reminded of Saudi Arabia because China could buy anything that Australia had to offer
[2]. However, in 2014 the International Monetary Fund warned that the Australian economy will
strongly suffer if China’s economic growth is lower than 7,5 % within the next decade [3].

The forecast turned out to be realistic: now China’s economy if affected by a recession that has
lead to serious consequences for Australia. For example, in 2015 prices for iron ore accounting for a
fifth of Australia’s export incomes fell by 44% and in November 2016 they tumbled down lower
than $70 for a ton for the first time since June, 2009. This downfall was caused by a prior
significant increase of production by Australian mining companies which resulted in a glut of raw
materials in the market and a simultaneous slowdown of China’s economy [4].

Further recession of the Chinese economy can also lead to:

* aslowdown of Australia’s GDP growth;

« depreciation of the Australian dollar;

 growth of the budget deficit.

Australia is facing a problem that is shared by other Asia-Pacific countries: its heavy
dependence on China’s economic growth is no longer an advantage.

To solve its economic problems Australia should:

« search for new importers;

« conclude new economic agreements with other countries;

+ borrow money to prevent its budget deficit.
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3ABUCUMOCTDb SGKOHOMUKU ABCTPAJIMU OT KUTAA
buprokosa E. A. — ctynenrtka, Porosuna 1. B — 1.¢.1H., npodeccop
Anraiickuil rocyaapcTBeHHbIN TexHuueckuil yauusepcutet uM. MM Tlonsynosa (1. bapnayun)

OKOHOMHUKa ABCTpaJIUU SIBJISETCS OJHOM M3 KPYNHEHIIMX SKOHOMHUYECKUX CHCTEM B MHUpE:
BBII ctpansl cocraBusier 1,57 tpan posmapoB CHIA. CrtpaHa 3aHUMaeT BTOPOE MECTO IOCIeE
Hopseruu no kauectBy u3Hu. B ABctpanuu B 8 pa3 Oosblie 60rateix JHOACH, KamuTal KOTOPhIX
npesbimaet $100 000, uem B cpennem B mupe [1].

OCHOBHBIM CEKTOPOM 3KOHOMUKHM SIBJISIETCS CEKTOpP YCIIYT, Ha KOTOPBIM MPUXOAUTCA OKOJIO
67% BBII. CnenyromuM 1o BeTUYUHE ABJISIETCS TOpHOA0OBIBatonuii cektop — 20% BBII. Onnako
SKOHOMHUYECKHE TMpOoOJeMbl ABCTpaIuU 3apOXKIAIOTCS B CEKTOpPax CEIbCKOTO XO034iCTBAa M
W3BJICYCHHUS MOJIE3HBIX MCKOMAEMbIX U3 Heap 3eMiu. OHU CHIIBHO 3aBHUCST OT NMOCTaBOK HAa PHIHOK
u3 Oro-Boctounoii Azum [1].

C 2008 o 2013 r, Bo BpeMs, Tak Ha3bIBaeMoro « ToBapHOIo Cynepiukiiay, SKOHOMUKA CTPAHbI
HanomuHana CaynoBckyio ApaBuio, moToMy 4to KuTaif Mor Kynuthb Bce, 4To ABCTpanus A00bIBaia
[2]. Onnako, 2014 romy MexayHapoaHbId BaNMIOTHBIN (DOHJ MpEeayNpeui, 4TO aBCTpaauicKas
SKOHOMHUKA CHJIBHO TOCTPAaJaeT, €ciu pocT sKoHOMUKH Kwutas Oynmer Hmxke 7,5% B TedeHwue
cienyrouero aecatuietus [3].

OTOT NPOTHO3 OKa3ajcs PeaIMCTUYHBIM: B HacTosllee BpeMs sKOHOMUKa Kutasi ucnbITbiBaeT
HSKOHOMMYECKUH CIajl, YTO UMEET JOBOJIBHO CephE3HBIC MOCIeACTBH s ABcTpanuu. Hampumep, B
2015 neHsl Ha )KENEe3HYI0 PyAY, Ha KOTOPYIO IPUXOJIUTCS OJHA MsTast 4aCTh 10X0A0B ABCTpauu OT
JKCTIOpTa, pyXHyau Ha 44%, a B HOs0pe 2016 onm ymanu Hmke $70 3a TOHHY BIEpBBIE C HIOHS
2009 roma. Drto mameHwe OBUIO BBI3BAHO TPEANICCTBYIOIIMM 3HAYUTEIBHBIM YBEIHMYCHHEM
MIPOU3BOJICTBA ABCTPATMMCKUMH TOPHOIOOBIBAIOIIUMU KOMITAHUSMH, YTO TPHUBEIO K HU3OBITKY
CBIPbS Ha PHIHKE IPU OJTHOBPEMEHHOM 3aMelJIeHUN 3koHoMuKku Kuras [4].

JanbHelmmii ciag skoHoMuku Kurtas Tak e MOXeT MPUBECTH K:

e 3ameieHuro pocra BBII Ascrpanny;

e 00€eClIeHMBaHMIO aBCTPAIMICKOTrO J0JUIapa;

e pocrty nedunura 6romKeTa.

ABcTpaliis CTaJKHMBaeTCs ¢ MpoOlIeMoid, KOoTopas Kacaercs U Jpyrux AsHaTcko-
TUX0OKEaHCKUX CTpaH: €€ TsbKesas 3aBUCHMOCTh OT SKOHOMMYECKOro pocta Kutas Oonbiie He
ABJIAETCS IPEUMYILIECTBOM.

UT0oOB! pelInTh CBOU SKOHOMUYECKHE MPOOIEeMBbl, ABCTpAIUs J0JKHA!

® HaWTH HOBBIX UMIIOPTEPOB;

® 3aKJIOYUTHh HOBBIE SKOHOMHUYECKUE CIEIKHU C IPYTUMHU CTPAHAMU;

® 3aHATH JACHEXHbIE CPEJCTBA Ul NPEJOTBpalleHus AeduunTa OropKeTa.
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THE ROLE OF VOLUNTARY WORK IN THE DEVELOPMENT
OF A STUDENT’S PERSONALITY
Bondarenko N. V., Kremnev S. A. — students, Kremneva A. V. — associate professor
Altai State Technical University after I.I. Polzunov (Barnaul)

The years spent at the University are a very important period in the life of young people. This
is the period of their professional as well as their personal development and self-identification.
Therefore the mission of the University is not only to carry out the professional training of
prospective specialists but also to contribute to the moulding of students’ personal qualities
irrespective of the field of professional training chosen by them. University graduates today are
supposed to possess not only a complex of professional competences, but also personal, intellectual
and civic qualities. A great role in the development of these qualities is played by such a form of
students’ activities as the organization of students’ voluntary work.

Volunteering is voluntary activity for the sake of community, aimed at the formation of
humanism, civic spirit, social responsibility, the development of value orientations, active position
in life, tolerance.

Despite the obvious fact that the topicality of voluntary activity in the Russian society today
has grown considerably, according to statistics, the percentage of population involved in
volunteering still does not exceed 9%, which is considerably low compared to such countries as
Canada where this figure amounts to 35% or Great Britain with its 33% of volunteers[4,p.7]. It’s all
the more sad if we take into consideration the fact that Russia has a long and glorious history of
voluntary work, suffice it to mention such forms of volunteering as angels of mercy in pre-
revolutionary Russia, or Timur’s activity in the Soviet Russia (called so after the boy who initiated
it), or the society of nature and monuments protection in the late Soviet period [5, p.102]. Today the
state alone can hardly meet and solve all the enormous social and economic challenges without the
active participation of the citizens. Thus the work of voluntary societies becomes especially
important for the process of upbringing of the new generation of people willing to actively
participate in the social and economic life of the country.

A great role in the realization of voluntary activity belongs to Universities. As voluntary
activity is youth-oriented, the majority of voluntary societies are set up at initiative of universities
and colleges and they function on the permanent basis. Thus, the Altai State Technical University
(ASTU) has a students’ voluntary society ‘Pioneer’; many students participate in the work of the so-
called ‘Students’s government of ASTU’ and the students’ professional union. A great amount of
voluntary work is done by the members of the students’ construction teams, by the members of the
interregional patriotic action called ‘The Snow Landing Force’ (Snezhnii Desant). This work
contributes greatly to a more successful sociolization of the young, it has a great effect on their
formation of harmonious system of values, moulds their spiritual and moral qualities.

Voluntary activity of students may contribute considerably to the formation of a ‘foundation’
for their future professional career. The activity of voluntary groups is often closely related to their
future professions, and prospective doctors, social workers, teachers, lawyers and designers have a
good chance to use the knowledge and skills they have acquired during studies in their voluntary
activity. It appears to be especially important considering the fact that sometimes during the process
of academic training the attitude of students to their future profession may change from positive to
negative. It results in the decrease of motivation for studying which is often caused by the need to
learn an enormous bulk of theoretical material which runs against their expectations to get practical
skills and experience. In such a situation voluntary work may become one of the ‘bridges’ leading
from academic studies to practical activity. A good example of voluntary activity which contributes
to the process of professionalization of students is the participation of the students in various
voluntary activities. Students who major in biology and ecology take part in the cleaning and
planting with trees the territory of the city, prospective IT specialists help retired people to acquire
minimal computer skills, students of architecture and design make models of buildings and
constructions, help in organizing various exhibitions and celebrations in the city.



The participation of students in various forms of social activity broadens the sphere of their
social interaction, it helps them to accept social values, it moulds positive moral qualities, the sense
of duty, collectivism, comradeship, contributes to the process of their professionalization. VVoluntary
activities help the young people to acquire life experience, which is necessary for the
implementation of their personal ambitions, for broadening their worldview, for the development of
their creative abilities. VVoluntary activity contributes greatly to the formation in the young people of
active attitude to what they learn, hear and do.

POJIb BOJIOHTEPCTBA B PAZBUTUUN JIMYHOCTHbBIX KAYECTB OBYUAIOIIMXCA
Bonnapenko H. B., Kpemues C. A. — crynentsl, Kpemuaesa A. B. — k.¢.H., To1IeHT
Antaiickuil rocyaapCTBeHHbIN TexHudeckuil yuusepcutet uM. .U. [TonzyHnoBa

OOyueHue B By3e SBISIETCS BAXKHBIM IEPUOAOM KHM3HM MOJIOJOIO YEJIOBEKa, B TEUYEHUE
KOTOPOT'O MPOUCXOAUT HE TOJIBKO MPO(EeCCHOHATFHOE CTAaHOBJICHHUE, HO U JIMYHOCTHOE PAa3BUTHE U
camoorpenesnenue oOyuatomerocsi. Takum o0pa3oM, By3bl IPU3BAHBI OCYLIECTBISATh HE TOJBKO
npoecCHOHATIBHYIO IOATOTOBKY CIEHHAINCTOB, HO U CHOCOOCTBOBATh (HOPMHUPOBAHUIO
JIMYHOCTHBIX KaueCTB CTY/IEHTOB BHE 3aBUCUMOCTH OT BHIOPAHHOI'O MMM HAIpPaBJICHUS HOATOTOBKH.
CerogHsiiHME BBITYCKHUKMA JOJDKHBI 00JazaTh HE TOJIbKO HaOOpoM mpoecCHOHAIbHBIX
KOMIICTEHIIUM, HO ¥ JINYHOCTHBIMM, MHTEJUICKTyaJIbHBIMH M TPaKIaHCKMMH KadyecTBaMH, B
(GbOopMHpPOBaHMN W pa3BUTHH KOTOPHIX BaXHOE 3HAYEHHWE HMeeT Takas Qopma paboThl, Kak
OpraHM3alysl CTyIEHYECKOr0 BOJOHTEPCKOTO IBUKEHHUS.

BononTepcTBO mpencTaBisier co00il HeomIauyMBaeMylo JOOPOBOJIBUECKYIO JEATEIbHOCTh Ha
65aro Ipyrux, GOpMHpPYIOLIYI0 I'YMaHHU3M, IPaKAaHCTBEHHOCTb, COLMAIBbHYIO OTBETCTBEHHOCTD,
pa3BUTHE IIEHHOCTHBIX OPUEHTALUN, aKTUBHYIO KU3HEHHYIO MO3MIIMIO, TOJIEpaHTHOCTh. HecmoTtps
Ha TO, YTO B IIOCJIEJHEE BpEeMs AaKTyaJIbHOCTb BOJIOHTEPCTBA B COBPEMEHHOM POCCHUHCKOM
o0IecTBe 3aMETHO BO3POCHA, COIVIACHO HEKOTOPBIM JAHHBIM OXBAaT HACEJICHHS, BOBJICYEHHOTO B
J0OpPOBOJIBUECKYIO JIETENBHOCTD, HE IpeBblaeT 9% (11 cpaBHeHus B KaHazne 3TOT mokasateib
coctaBui 35%, B BemukoOputanuu 33%) [4, c.7]. Ilpu 3TOM cinexyer oTMeTHTh, 4TOo B Poccum
JI0OpOBOJIBUECTBO HMMEET IIyOOKHe HcTopuueckue KopHH. Hampumep, cectpsl mMwmiiocepaus B
JOpEeBOIIOLIMOHHON Poccun, THMypoBCKOE NBH)KEHHE, a TakKe OOIIecTBa OXpaHbl MPUPOABI U
NaMATHUKOB B Oosiee mo3aHui coBeTckuil mepuof [5, c¢. 102]. Ha ceroansiiamii nens B Poccun
JAJIEKO HE BCE COLUAIBHO-D)KOHOMUYECKUE 33/1a4l MOT'YT PEIIAThCS OJHUM TOJBKO TOCYAAPCTBOM
0e3 aKTHMBHOI'O y4yacTHUs caMHUX TIpaxkaaH. Takum oOpa3oMm, paboTa BOJOHTEPCKHUX OpraHU3aIUi
CTaHOBHUTCSA OCOOCHHO aKTyaJlbHOW JJIsl PELIEHMs LEJIOro psja mpodieM, a OJHOW U3 KIIIOUEBBIX
3aJ]a4 CTaHOBUTCS (POPMHUPOBAHUS MOJIOJIOTO TOKOJIEHUS C aKTUBHOM )KM3HEHHON MO3ULIUEH.

bonbmiass ponb B 3TOM Ipoliecce OTBOJUTCS MMEHHO By3aM. Bo-TepBbIX, BCEBO3MOXHBIE
BOJIOHTEPCKHE OpraHU3alMy 4acTO OPUEHTUPOBAHbI UIMEHHO HAa MOJIOZIEXKD, a IO3TOMY CO3IAr0TCS
pu By3ax. Bo-BTOpbIX, By3bl M camMH oOOydallluMecs 3a4acTyl0 BBICTYNAIOT HHHUIMATOPAMU
IIPOBEJEHUS BOJIOHTEPCKUX AKLMi, CO3/1aHUs BOJOHTEPCKUX TPYII U OPraHU3alMi, 1eHCTBYIOINX
Ha TIOCTOSSHHOW ocHoBe. B uacTHOocTH, B AJNTaliCKOM TIOCYIapCTBEHHOM TEXHHUYECKOM
YHUBEPCUTETE JIEHCTBYET CTYAECHUYECKMH BOJOHTEpCKUil oTpsin «[InoHep», MHOrHe oOyuarommecs
aKTUBHO 3aJIeliCTBOBaHbl B pabote komuTeToB CTyAeHueckoro npasutenberBa Antl TV, a taxke B
pabote cryneHueckoro npogxoma. B kagectBe BosioHTepoB BhicTynaoT wieHbl CCO, y4yacTHUKH
MeXpEeruoHaIbHOU MaTpUoTHUeCKOM akiuu «CHEXHBIN 1ecaHT» U T.11. Takas paboTa criocoOCTBYyeT
OoJiee yCIEUIHON COLMAIM3alMi MOJIOJIBIX JIFOJIeH, BIUSET Ha OCTPOCHUE TAapMOHUYHON CHCTEMBI
LeHHOCTEeN, GPOPMUPYET TyXOBHO-HPABCTBEHHBIE KAYECTBA.

BonoHtepctBO B CTyJAEHUYECKOH cpele MOXKET TaKkkKe CII0COOCTBOBATh IOCTPOCHUIO
¢dbyHnamenTa ans Oynymied npodeccuoHalIbHON Kapbepbl. JedaTenbHOCTh BOJOHTEPCKHUX TPYII
HEPEJKO COBMAJAeT CO CIELUANTbHOCTBIO HX YYaCTHHUKOB, M Oyayllue Bpaud, COLHAJIbHBIC
pabOTHUKHM, NEAarord, HWHXKEHEphl, IOPHUCTHI, JW3aliHEphl HMMEIOT BO3MOXHOCTh MPUMEHUTH
MOJTlyYeHHbIE B BYy3€ 3HAaHUS B XOJI€ BOJIOHTEPCKUX IPAKTHK. IJTO TPEICTaBIISETCS OCOOEHHO
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BAJKHBIM, YUYUTBIBAs, YTO HEPEIKO B IPOLIECCE BY30BCKOM IIOATOTOBKU y CTYIAEHTOB MEHSETCA
OTHOIIIEHHE K MX Oyaymieil mpodeccuu B CTOPOHY HeratuBHOTO. [Ipoucxoaut cmaj MOTHUBALUU K
00y4eHHIO, BBI3BAHHBI HEOOXOJMMOCTBIO OCBOCHHUS OOJNBIIMX OOBEMOB TEOPETUYECKOTO
Marepuaia BOIPEKU OKUIAHUSAM MOJIYYUTh IIPAKTUYECKHE YMEHUS U HaBbIKU. B 1aHHOU cuTyanuu
BOJIOHTEPCTBO MOXKET CTaTb OJHUM M3 «MOCTOB» OT AKaJEMHUUYECKUX 3HAaHUU K INPAKTHYECKOU
nesitenbHOCTH. [IpuMepoM BOJIOHTEPCTBa, CHOCOOCTBYIOIIETO MpodeccuoHanu3aluu CTYICHTOB
Antl'TY, Moxer cinyxuTh ydactue ctyaeHToB MHbuoXum B akuusx mno yOopke U O3€JI€HEHUIO
TOPOJICKUX TEpPpUTOpUH, OOydYeHHE TMEHCHOHEPOB KOMIBIOTEPHONH TI'PAMOTHOCTH CTyAEHTaMU
dakynpreTa HHPOPMAIIMOHHBIX TEXHOJOTHH, CO3/IaHNe MAaKEeTOB 3JaHHUI M COOPYKCHHM, a TaKke
y4acTHe B IPOBEJICHUU JHEW rOpo1a U TOPOACKUX BBICTABOK cTyneHTaMu MHApx/u3 T.1.

BruitoueHre BOJIOHTEPOB M3 YHMCIA CTYACHTOB B pPa3HbIC BHJIBI OOIIECTBEHHO 3HAYMMOM
NeSITeIbHOCTH CYIIECTBEHHO paciiupsieT cdepy HuX COLUaIbHOrO OOIIEHHUS, BO3MOXHOCTH
YCBOGHHSI COIIMANIBHBIX LIEHHOCTEH, (POpMUpPYET MOT0KUTETbHbIC HPABCTBEHHBIE KAueCTBa, YyBCTBO
JI0JITa, KOJUIEKTHMBH3MA, TOBAPHUIIECTBA, CIIOCOOCTBYET MPO(ecCHOHAINU3AINHN MOJIOJBIX JIOACH.
BosoHTepckre TpPakTUKA TIOMOTAIOT MOJNYYUTh JKM3HEHHBIM OIBIT, HEOOXOJUMBIA ISt
OCYUIECTBJICHUSl JIMYHBIX IUIAHOB, CJAEJAaTh IIWPE B3TJSAIbL, CYXKACHHS, PAa3BUTh TBOPYECKUE
criocoOHOCTH. BonoHTepcKkas AeATenbHOCTh MOXKET CHOCOOCTBOBATH (POPMHUPOBAHHUIO AKTHBHOTO
OTHOLLIEHUS MOJIOJIOTO YeJIOBEKa K TOMY, UTO OH MO3HAET, BUAUT U JI€TIAET.
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INFLUENCE OF TRUMP’S PRESIDENCY ON WORLD ECONOMY

boponun H.A. — crynent, Porosuna U.B — 1.¢.1., mpodeccop
Altai State Technical University after I.1. Polzunov

In November 8", 2016 Donald Trump became President of the United States. It was a surprise
not only for many ordinary citizens, but for leading economists all over the world. The first
consequence was the collapse of stock markets: the main US stock indexes fell by 3-4%. In
addition, Trump's election victory resulted in a fall of the dollar against other currencies. The dollar
weakened against the yen by 3.46% [3]. This was due to the fact that markets viewed Clinton as a
more predictable candidate, while Trump was associated with uncertainty in the economy, foreign
policy and international trade. Currently, economists are wondering how the world economy will
react to Donald Trump's presidency in the long run?

The new president thinks it is important to:

* concentrate on the development of the US economy;

* discontinue spreading the labor force all over the world;

* stop trying to influence other countries;

* create jobs and set up businesses in the US.

The domination of Republicans in the US bodies of power means a policy of reducing
government intervention in the economy and lowering taxes on individuals, and especially legal
entities. Trump and the US Congress, in which both chambers are controlled by the Republicans,
will be able to implement the main pre-election promises in the domestic policy — the tax reform
and the abolition of a number of measures carried out by Barack Obama’s administration. The
corporate profit tax is supposed to be reduced from 35 to 15% [1]. A large-scale tax reform is
expected to stimulate the increase in corporate incomes, to revive the economic growth, to increase
the competitiveness of the United States in the world market, to strengthen the positions of the
middle class, and to stimulate business investment.

The psychological effect of US President Trump’s election is now affecting the country's
economy. For example, consumers in the United States, seeing that they can change the policy in
their country, are gaining confidence and beginning to spend more, which was evident in the
increase of car sales (9.86%) at the end of 2016 [2].

As for the external economy, the introduction of trade restrictions on imports of cheap goods to
the US market, the promised increase in budget spending on infrastructure projects ($ 1 trillion over
10 years) can lead to accelerated inflation, which will have significant consequences for the global
economy. In foreign economic policy, the main goal of the new administration can be to fight the
growing China and restrain its economic expansion, including through trade protectionist measures

[3].
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BJIMAHUE ITPE3UJEHCTBA TPAMIIA HA MHUPOBYIO SKOHOMUKY
boponun H. A. — crynent, Porosuna U. B. — a1.¢.H., mpodeccop
Anraiickuil rocygapcTBeHHbIN Texuuueckuil yausepeuteT um. ML.U. Tlon3ynosa (1. bapaayin)

8 wHosOps 2016 roma mpesunmentrom CIHIA cran onansn Tpamm. 3OTo  oKa3anoch
HEOKUJAHHOCTHIO HE TOJBKO IS MHOTUX DPSIIOBBIX TpakJaH, HO AJSl BEAYIIMX 3KOHOMHCTOB BO
BceM mupe. [lepBbIM mociencTBUeM cTano oOpylieHrne (GOHIOBBIX PHIHKOB: OCHOBHBIE (DOHIIOBBIC
unaekcel CHIA cuusunuch Ha 3-4%. Kpome toro, nodeaa Tpamna Ha BIOOpax MmoBIieKIIa 3a cOOOM
NaJieHuEe JoJulapa [0 OTHOLIEHMIO K ApyruM BanmtoTam. Jlomnap ocinad k uene — Ha 3,46% [3]. Oto
CBSI3aHO C TE€M, YTO PbIHKH paccMmarpuBaiu X.KIMHTOH kak Oojiee mpeackazyeMoro KaHaujaaTa, B
TO BpeMsa Kak ¢ Tpammnom cBsi3aHa HEOIPENEICHHOCTh B OTHOIIEHUWM 3KOHOMHUKH, BHEIIHEW
MOJINTUKU U MEKIYHapOJHOW TOProBiu. B Hacrosiiee BpeMsi SKOHOMHCTHI 33/1al0TCSI BOIIPOCOM O
TOM, KaK OTpearupyeT MUpoBasi 3KOHOMHUKA Ha npe3u]ieHTcTBo [Jonanpaa Tpamna B 10orocpoyHoi
MepCreKTUBe?

bazoBas ujest HOBOro mpe3ueHTa COCTOUT B TOM, YTOOBI:

® CKOHIIGHTPUPOBAThCs HA pa3BUTUU 3koHOMUKHU CIIIA;

® HE pacHbUIATh PabOYyI0 CHITY [0 MUDY;

® HE [IBITAThCS MOBJIMSTH HA IPYTUE CTPAHbL;

e cosznaBath paboune mecta u 6m3Hecsl B CIIIA.

JomunupoBanue pecryonukaniieB B opranax BiacTu CIIA o3HauaeT Kypc Ha yMEHbIIEHUE
rOCy/IapCTBEHHOI'O BMeEIIATeNIbCTBA B JKOHOMUKY U CHIDKEHHE HAJlOrOBOr0 OpeMeHH Ha
¢busnveckux M, B 0COOCHHOCTH, fopuanieckux . Tpamn u Konrpecc, B KOTopoM 00e manatel
MOJKOHTPOJIBHBI peciyOIuKaHIlaM, B 3TOM T'OJy CMOTYT pealu30BaTh OCHOBHBIE MPEIBLIOOPHBIE
o0emanus BO BHYTPEHHEH MOJIMTHKE — HAIOTOBYIO pehopMy M OTMEHY psiJia Mep, peaTn30BaHHbIX
anmunuctpanueit bapaka OGamepl. Tak, HanoOr Ha NPUOBUTHL KOMITAHUN MPEINONAraeTcs CHUZUTDH C
35 no 15% [1]. Oxwunaercss, yto MacimTabHas HajmoroBas pedopMa CTUMYJIUPYET yBEIMUEHUE
JOXOJIOB  KOpIopanuii M B  MEPCIEKTHBE OXHUBUT HSKOHOMHYECKUH  POCT, MOBBICUT
KoHKypeHTocrocooHocTh CIIIA Ha MUPOBOM pBIHKE, YKPENHUT TMO3HWIMH CpPEIHEro Kiacca,
CTUMYJHpYyeT OusHec-uHBecTUlUU. [Icuxomornyeckuit apdext ot nzbpanus npesuaentom CIHIA
Tpamna ceifuac BiaMseT Ha SKOHOMUKY cTpanbl. Hampumep, norpedurenu B CIIA, yBuaes, uto
MOTYT U3MEHUTH MOJUTHKY B CBOEH cTpaHe, 00peTaloT yBEPEeHHOCTh U HAYMHAIOT OOJIbILIE TPATHUT,
YTO BHJIHO, IO POCTY MpoiaXk MaruH Ha 9,86% B koHie 2016 roxa [2].

Yro kacaercs BHEIIHEH JKOHOMHUKH, TO BBEACHHE TOPIOBBIX OIPAaHWYEHMM Ha HMIIOPT
JICIIEBbIX TOBAPOB HAa AMEPUKAHCKHUM PBIHOK, OOEIIAHHOE yBEIMUYEHUE OIOJKETHBIX PacXoJ0B Ha
uH}pacTpyKTypHble MpoekThl ($1 TpmH. B TedeHwe 10 5eT) MOKET TPUBECTH K YCKOPEHHUIO
uHpasnun B CIIIA, uro Oyner UMeTh CyIeCTBEHHBIE MOCIECTBUS ISl BCE MUPOBOI S5KOHOMUKH.
Bo BHEIIHEIKOHOMHYECKON MOJUTHKE, OCHOBHOW LEIbI0 HOBOW aJAMMHHUCTpALlMM MOXET CTaTh
6oprba ¢ ycunuamumcs Kutaem u ciepxuBaHre KUTaMCKON YKOHOMUYECKON SKCIIAaHCHH, B TOM
4KCJIe TIPU TOMOLIY MEP TOPTOBOI0 NMPOTEKIMOHN3MA [3].
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THE SPECIFIC FEATURES OF ARCHITECTURE OF BARNAUL
Eryomina J. O. — student, Kremneva A. V. — Ph.D., assistant professor
Altai State Technical University after 1.I. Polzunov (Barnaul)

The article presents the study of the specific architectural features of Barnaul - one of the oldest
cities of West Siberia. The history of the city and its architecture dates back to 1730 and can be
divided into 4 periods: mining, merchant, Soviet and modern.

Its history of Barnaul began three hundred years ago due to the wealth of Altai land — huge
reserves of copper ore were discovered here by Russian miners. The city’s founding father is a
famous Russian factory owner Akinfiy Demidov, who built the Barnaul copper smelting factory in
1738. This factory gave birth to Barnaul - the biggest “mining city” in Siberia in the XVIII — first
half of XIX century.

Today there are more than two dozen monuments of architecture and history built in the
traditions of classicism in Barnaul. The heart of the city’s history is Demidov square, built in 1818-
1852, which is a unique sample of the early 1800s architecture. The square’s ensemble looks
harmonically and complete, because of the large buildings of the factory’s hospital, mining college,
almshouse and Dimitriy Rostovsky church. This square, designed in the style of Russian classicism,
was often called “a corner of Saint Petersburg”. Many travelers of that time noted that there were
some places in Barnaul that reminded them of Saint Petersburg. It was so because Barnaul was
designed by the disciples of distinguished architects, who had designed Saint Petersburg. Barnaul
was initially designed according to one unified plan with a parallel-perpendicular location of the
streets just like in St. Petersburg.

In 1893 the Barnaul factory was closed and the city turned into in a big trade center. The
merchant period in architecture of the city (from the middle of the 19th to the beginning of the 20th
century) is characterized by eclecticism dominating in the urban development. The shops of
Smirnov and Morozov in Tolstoy Street, the gymnasium of Budkevich, the Polyakov’s trading
house are wonderful samples of that period. One of the notable buildings of the early XX —th
century, designed in the Art Nouveau style, is the former merchant house of Yakovlev and
Polyakov (a monument of federal significance) at the intersection of Gorky and Korolenko streets.
The House of merchants Shadrin, decorated with rich wooden carvings is another remarkable
sample of architecture.

Unfortunately the big fire of May 2, 1917 destroyed many wooden houses. The brick buildings
also suffered. In the 30s of the XX-th century, during the soviet period, the temples and cathedrals
of Barnaul were also destroyed, therefore the face of the historical city was not preserved. In the
1910s-1930s, there was a plan for building Barnaul according to the principle of a "garden city",
with a circular area in the centre with six symmetrical radial boulevards. In 1930-1950ss the
ensemble of the central Lenin prospect was formed, which was designed by the Leningrad design
institutes. One of the most significant buildings of that time is "The house under the spire" situated
in October square. The house constructed in 1953-1956 was designed by Jacov Doditsa and
represents a sample of Stalin’s neoclassicism in architecture. It is crowned with a tower and a clock,
a 15-meter tall spire and a wind-spinner.

Begging from late 1950s Barnaul, as well as other soviet cities, went through a period of
"architectural extravagance™ liquidation. The change of style led to serious consequences. On the
one hand, mass housing construction began, on the other hand, faceless identical housing appeared.

In 1990s the city's architects gained independence and many pompous buildings in the style of
merchant mansions of the late 19th century appeared in Barnaul: the main office of "Sberbank”, a
residential house with domes, nicknamed "Three heroes”, residential houses in Socialistichesky
prospect, etc. In recent years, houses have been built in a more restrained style, taking into account
local cultural traditions and historical heritage - the influence of world architectural tendencies are
also noticeable. Since the beginning of the 2000s, Barnaul, one of the first cities in Siberia, has been
“growing up” with high-rise buildings that form its unique image, the so-called "skyline". The main



"skyscrapers™ were built between Krasnoarmeysky and Lenin Prospects, and along Komsomolsky
Prospect.

To conclude we should say that Barnaul has its unique architectural image that combines
samples of classicism, eclecticism, soviet neoclassical style and modern architecture.
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Ob APXUTEKTYPHBIX OCOBEHHOCTAX I'OPOJIA BAPHAVIJIA
Epemuna 1O. O. — crynent, Kpemuea A. B. — x.¢.H., qomeHt
Anraiickuil rocyaapcTBeHHbIN Texuuueckuil yausepcutet um. ML.H. Tlonsynosa (1. bapHayin)

B cratee paccmaTpuBaroTCsi HEKOTOpPbIE OCOOEHHOCTH apXUTEKTyphl ropojaa bapHayna —
OJTHOTO M3 cTapelmux ropoaoB 3amagHoi Cubupu. Hcropus ropoga M €ro apXUTEKTYpbI
HaunHaercs ¢ 1730 roga, u MoKeT ObITh pas3zesieHa Ha 4 mepuoia pa3BUTHUs: TOPHO3aBOJCKOM,
KYIE4YeCKHil, COBETCKUN 1 COBPEMEHHBIN.

bapHayn BO3HUK TpHCTa JIET TOMY Ha3aj Ojaronapst OoraTcTBy 3emuid Anrtasi, B KOTOPOH ObUIH
oOHapyKeHbl 3HAYUTEIbHBIC 3amachl MeAHOW pyabl. OTIOM-OCHOBaTeleM TIOpoJia CUUTAETCS
3HAMCHUTHIM PYCCKUH MpOMBINUICHHUK AxkuHGui JlemunoB, moctpouBmwmii B 1738 rTomy
OapHaynbCKUN MeEACTIaBUIbHBIA 3aBOJA. JTOT 3aBOJ Jan Havano bapHayny — KpynHedemy
ropoHo3aBozackomy ropoay Cubupu konmna XVIll-magana X1X Bexa.

Ha ceromusmnuii nenp B bapuayne coxpanuiock cBbiiie 20 MaMATHUKOB apXUTEKTYpPhl U
HCTOPUH, CO3JaHHBIX B TpaJuLusAX Kiaccuuus3ma. VcTopudyeckuM IIEHTPOM Tropoja sBIISETCS
JlemuioBckas Iuiomaab, nocrpoenHas B 1818-1852 rr., mpeacrapnstomas co0oi YHUKaIbHBIN
oOpaserr apxuTeKTypsl Hadana 19 Beka. AHcamOsb JIeMUIOBCKOM TIJIOMIAU BBITJISIAUT TAPMOHUYHO
Omarosapst 37JaHUSM TOPHO3ABOJCKOIO TOCHUTANS M YYMJIMINA, a TaKXkKe 3JaHuI0 OorajelbHu U
xpama Jumutpuss PoctoBckoro. [lmomans, cipoeKTUpOBaHHAS B CTUJIE PYCCKOrO KIIACCHUIMA3MA,
yacTo HasblBaM «yroikoMm Cankr-IlerepOypra». MHoOrMe IyTENIECTBEHHUKH TOTO BpPEMEHHU
oTMeyvalu, 4to Mmectramu bapHayn ouens HanomuHan Cankt-IlerepOypr. U 310 HeynuBUTENBHO, TaK
Kak bapHayn W3Ha4YalbHO NPOEKTUPOBANCA YUYEHMKAMHU BBIAAIOLIUXCS apXUTEKTOpoB CaHKT-
[lerepOypra. Taxxke kak u Cankr-IletepOypr bapnayn cTpowscs no eauHOMy IUJIaHy C
MepHEHIUKYISIPHO-TIapaJIEIbHBIM PACIIONIO0KEHUEM YIIHII.

[Tocne 3axpbiTuss B 1893 rony menennaBuiIbHOTO 3aBoja bapHayll CTaHOBUTCS KpPYIHBIM
TOProBeIM LIEHTpoM. [l Kymedeckoro mepuojaa B apxurekrype baphayna (c cepeaussl 19 no
Hayana 20 Beka) XapaKTepeH CTHJIb SKJIEKTHKH, MpeoOsiaJaBIIMi B TOPOACKOM CTPOUTENILCTBE.
Maraszunsl CmupHOBa U1 Mopo3oBa Ha ynuue ToncroBa, ruMHa3us bylnkeBUY W TOProBbI AOM
kynua [lonskoBa sSBISIOT cOOOW MpeKpacHble MPUMEPHI APXUTEKTYpbl TOro BpeMeHH. OHO u3
MpUMeUaTeNbHBIX 3MaHuii Hadama XX Beka, MocTpoeHHbIX B ctuie Art Nouveau — OwIBIIUi 10M
SxoBneBa u IlonsikoBa, maMsATHUK (enepaibHOrO 3HAYEHHS] Ha MEpecedeHHH YHIl [ opbKoro u
Koponenko. [IpyruM UMHTEpPECHBIM apXUTEKTYpPHBIM NaMATHUKOM SIBJISIETCS JOM KYIIIIOB
HlaapuHbIX, yKpalleHHbIH 00raToil 1epeBIHHON pe3bOoi.

K coxanenuro, MHOTHME JepeBsHHbIC 3MaHUs bapHayna ObUIM yHUUYTOXKEHBI KPYIMHBIM
MoXapom, KoTopelil npousomen 2 mast 1917 roga. I[Toctpananu u kupnuunsie 3n1auus. B 30-e roasl
XX cronerusi, B Te4EHUE COBETCKOTO MepHO/ia, ObIIIM pa3pylIeHbl OapHayIbCKUE LIEPKBU U XpaMbl,
MOATOMY MCTOPUYECKUH 00JIMK ropoaa He coxpanwicsa. B 1910-1930-x romax cymiecTBoBai IIaH
3acTpoiiku bapHayna 1o mpUHIMIY «TOpOAa-caia, Tlie LEHTPOM SIBIIIETCS Kpyrias IUIolaab, OT
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KOTOPOH OTXOIMJIO OBl IIECTh CUMMETPHUYHBIX paguycoB — OynbBapoB. C 30-x mo 50-e rogsr XX
Beka (opMmupoBaicsd aHcaMOJb LEHTPAJIBHOIO IpOCHEKTa B ropojae — mnpocnekra JleHuHa,
KOTOPBI OBUI CIPOEKTUPOBAH JICHUHTPAJCKAMHU MNPOCKTHBIMH HHCTUTyTamMu. OnHO U3
3HAYUTENbHBIX 3[JaHUN 3TOro BpeMeHH — «/loM moj mmmiem» Ha miomanu OkTsa0ps. 3naHue,
ciupoekTupoBanHoe fkoBom Jonuueir m mocrpoernHoe B 1953-1956 rr., mpexacraBisier coboi
nocieHuil oOpasel CTATMHCKOIO HEOKJIAaCCULIM3MA B apXUTEKType ropoza. Jlom BeHuaeT OGauHs ¢
JacaM¥, Ha KOTOPOH HaXoaATcsl 15 MeTpOBBIi OCTPOKOHEUHBIH MU U (IIIOTeD.

C xonma 50-x romoB XX Beka B bapHayiie, Kak U TOBCIOZy IO CTpaHe, Hadaau OOpOThCS C
«@pXUTEKTYPHBIMH M3IMIIKaMKW». CMeHa CTWIS IpHUBENa K cepbe3HbIM nociueactBusM. C onHoOM
CTOPOHBI, HAyaJIOCh MaCCOBOE€ CTPOUTENIBCTBO JKWIIbA, C JAPYrod — TOABUIMCH O€3JIHMKHe
OJINHAKOBBIE KUJIbIE MACCHBBI.

C 90-x romoB apXWUTEKTOpbl TOpoJa MOJIYYMIM HE3aBUCUMOCTh U BO3HHMKIO MHOXXECTBO
MIOMITE3HBIX 37aHUH B IyX€ KyleyecKnx ocoOHsAKoB KoHIa XIX Beka: riaBHbIi opuc «CoepbaHkay,
KWIOW JIOM C Kymnonamu, Ipo3BaHHbld «Tpu Oorarelps», SJIUTHBIE SKWIbIe JOMa Ha
ConmanucTu4eckoM MpocriekTe. B mocnennue roapl cTposATcs Aoma B Oosee cAep)KaHHOM CTHIIE,
YUUTBIBas MECTHBIE KYJbTYpPHbIE TPAaJULMM U HCTOPUYECKOE Hacieque. 3aMeTHO M BIIMSHHE
MHUPOBBIX apXUTEKTypHbIX TeHAeHIMi. C Hawana 2000-x romoB bapHayn, oguH U3 mepBbIX B
Cubupu, Hayaa 3acTpauBaTbCsl BBICOTHBIMM 3/1aHUSMH. OCHOBHBIE «BBICOTKHY MOCTPOEHBI MEXIY
KpacHoapmeinckum npocrekTom M npocnekTtom JIeHwHa, a Takke B paiioHe Komcomoibckoro
IIPOCIEKTA.

B 3akiroueHne xorenoch Obl OTMETUTh, UTO apXUTEKTYPHBIN 00siMK roposa bapHayna ssnsercs
B CBOEM pPOJI€ YHHMKAJIbHBIM U COYETAeT B ceOe 3/1aHusi, OCTPOCHHbIE B KJIACCUUYECKOM CTHJIE, C
SKJIEKTUKOM, HEOKJIACCUIIM3MOM, a TaKkKe 00pa3llaMi COBPEMEHHOMN 3aCTPONKH.
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USING ENERGY MANAGEMENT TO SOLVE TIME CRISIS
Ermakov E. A. — student, Kremneva A. V. — associate professor,
Altai State Technical University after I.1. Polzunov (Barnaul)

What do most of us do in response to rising demands in the workplace? We take long hours,
which inevitably reflects on us physically, mentally, and emotionally. That leads to declining levels
of engagement, increasing levels of distraction and high turnover rates among employees [1].

We spend a lot of energy trying to save time, but in reality, we should be doing it the other way
around: spending time trying to boost our energy. The reason is time is worthless without energy.

The most natural way to have more energy is to use less. So, how do we increase our working
efficiency? First, we should get rid of multitasking. As Matthew MacKinnon, MD identified in a
“Psychology Today” column: “Science has consistently shown that the human brain can only
sustain attention on one item at a time.” [2]

The next step is to focus on the next categories:

The Body (Physical Energy). Balanced nutrition, exercise, quality sleep, and rest increase
people’s basic energy levels, as well as their ability to manage their emotions and focus their
attention.
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The Emotions (Quality of Energy). When people are able to take more control of their
emotions, they can improve the quality of their energy, regardless of the external pressures they’re
facing.

The Mind (Focus of Energy). Distractions are costly. A temporary shift in attention from one
task to another — take a phone call, for example — increases the amount of time necessary to finish
the primary task by as much as 25%. It’s far more productive to fully focus for 90 to 120 minutes,
take true a break, and then fully focus on the next activity.

In conclusion, saving energy is much more efficient than micromanaging time. When you have
the intention, the energy, and the motivation, you will naturally use your available time. And once
you solve the energy problem, the time problem will take care of itself.
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MEHEJDKMEHT SHEPI'MU KAK PEILIEHUE ITPOBJIEMbI KPU3MCA BPEMEHU
Epmakos E. A. — cryaent, Kpemnesa A. B. — k.¢.H., J0LeHT
Anraiickuil rocyaapcTBeHHbIN Texuuueckuil yausepcutet um. WL.H. Tlonsynosa (1. bapHayn)

Uto pemaer OONBIIMHCTBO M3 HAC B OTBET HA PACTYIIyl0 Harpy3ky Ha pabodem mecrte?
VYBenuuuBaer pabodee BpeMs, YTO HEU30€KHO OTpa)kaeTcsi Ha HAC YMCTBEHHO, (PU3WYECKU U
AMOIMOHAIBHO. DTO MPUBOJUT K CHUKCHHUIO YPOBHS BOBIICYCHHOCTH, TOBBIIIICHHOMY OTBJICUCHHIO
BHUMAaHHS U BBICOKOW TEKYYECTH KaJIPOB CPEIH COTPYTHHUKOB KOMIaHuu [1].

MsbI TpaTUM 3HAYUTEIHLHOE KOJIWYECTBO SHEPTUH, MBITASCh COKOHOMHUTH BpEMs, TOT/Ia KaK Ha
CaMoOM JieJie MBI JIOJDKHBI TPATHTh BpeMsl Ha yIipaBlieHHe dHeprue. [IpudyrHa B TOM, 4TO Bpems 0e3
SHEPTUH 0OECIICHUBACTCS.

Kakum 06pa3zom MOKHO TOBBICUTH 3 (HEeKTUBHOCTL paboThI? Hanbosee ectecTBEHHBINH CIOCO0
VBEJIMUUTh PECYPChl SHEPTUM — TPATUTh MeEHbIIE. Bo-TiepBBIX, HEOOXOIUMO H30aBUTHCS OT
MHOro3afgauyHocTd. Jloktop Hayk MbpoThio MakKunHoH B konmoHke «llcuxomoruu ceromHs»
o0o3Haumi: «Hayka mocienoBaTenbHO MOKa3ajia, YTO YEeJIOBEYECKUI MO3I CHOCOOEH yAEepKUBaTh
BHUMaHHeE TOJHKO Ha OJHOM BEIIU OJTHOBPEMEHHO» [2].

CreyronmM IIaroM sIBIISIETCS TPUMEHEHUE YKa3aHHBIX METOJOB M3 HIDKETICPEUHCICHHBIX
cep:

Teno (pusuueckas sHepeus). COamaHCUPOBAHHOE MHUTaHHE, (QHUINYECKUE YIPAKHECHUS,
KAueCTBEHHBIH COH W OTHBIX MOBBIMAIOT 0a30BbIE PECypChl IHEPTHH YENOBEKa, TaKkKe KaK U
CIIOCOOHOCTH YIIPABJIATH SMOIHUSIME U (DOKYCHPOBATH BHUMAHHE.

Omoyuu (xawecmeo sHepeuu). Korma denoBek crnocoOeH OpaTh MOA KOHTPOIb 3MOIMH, OH
MOJKET YJIYUIIHTh Ka4eCTBO CBOCH PHEPTUU BHE 3aBUCHMOCTH OT BHEIIIHETO JIABJICHUS, C KOTOPBHIM
OH CTaJIKUBAETCS.

Ym (poxyc snepeuu). OTBICUCHNE BHUMAHUS MaryOHO: BPEMEHHOE CMEIIIEHHUE C OJTHOM 3a1auun
Ha JAPYTYI0, HapUMeEp TeNeQOHHBIN 3BOHOK, YBEIIMYUBAET BpeMs, HEOOXOUMOE IS 3aBEPIICHUS
OCHOBHOM 3amaun Ha 25%. Hanbonee ¢ PpexTHBHBIA TMOAXOM — MOTHOCTBIO COCPEIOTOUYUTHCS HA
onHoOM 3amadye B TeueHue 90-120 MuHYT, caenath MepephiB, 3aT€M MOTHOCTHIO COCPEIOTOUYUTHCS
Ha/I APYTUM 3aJITaHHEM.

B 3akmtoueHue, s5koHOMUSI dHEpruu Hambonee 3(pPexkTUBHA MO CPABHEHHUIO C YIIPaBJICHUEM
BpEMECHHM Ha MHUKpO-ypoBHe. Korja y Bac eCTh MOTHBAIMSI U SHEPTHs, BBl OyJeTe €CTCCTBECHHBIM
0o0pa3oM HCMOIb30BaTh JOCTYIHBIE PEeCypchl BpeMeHU. M Kak TONBKO BBl pEUIUTE MpodiieMy
HEXBaTKU HEPIUU, IpobiieMa HeloCcTaTKa BpeMEHHU 1103a00THTCsI caMa o cebe.
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INCREASING ROLE OF VEGETABLE PRODUCTS UNDER CONDITIONS
OF UNSTABLE ECONOMIC SITUATION IN RUSSIA
Kovner A. A. —student, Ugarova I. V. — C.of T.S., Rogozina I. V. — Ph.D., Doctor of Science
Altai State Technical University after I.I. Polzunov (Barnaul)

In modern conditions when Russia’s national economy is facing a difficult period, and the
population’s purchasing power is decreasing, it is important that food products be both useful and
affordable for a wide range of consumers. Therefore, development and launching vegetable
products rich in micronutrients are becoming pressing and timely.

Pumpkin is one of such products. This frugal plant is becoming more and more popular in
Russia. Pumpkin acreage is increasing every year: from 5,4 thousand hectares in 2010 to 18,4
thousand hectares in 2015 (fig. 1) [1].
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Fig. 1 — Dynamics of acreage and gross collection of pumpkin in the Russian Federation

Most of attractive, from the point of view of novelty, products from pumpkin (juices, purees,
etc.) are delivered to the market by foreign producers. At the same time such pumpkin products as
jams, puddings and fruit candy are practically unavailable.

To find out consumer preferences concerning pumpkin products we conducted a sociological
survey. The survey results show that 65% of the respondents have this product in their diet because
they consider it healthy. At the same time 35% don't consume pumpkin products, as they do not
think them tasty. According to the respondents to make pumpkin products tastier it is necessary to
use such additional ingredients as nuts, raisins, fruits, etc. Only a fourth of the respondents were
able to name all healthy nutrients found in pumpkin. Our research results show that consumers are
insufficiently aware of the useful properties of pumpkin and have mixed feelings about pumpkin
products.

Although pumpkin products are beneficial for human health there are technological and other
problems that are putting obstacles in the way of launching them in the domestic market:

1) dependence of pumpkin crop yield on climatic factors [2];

2) lack of technologies for using pumpkin peel rich in zinc [3];

3) poor range of pumpkin food products in the domestic market, even despite availability of
pumpkin flour, pumpkin oil, etc.;
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For the solution of these problems we consider necessary:

1) to increase sown areas of pumpkin in those parts of Altai Krai that have favorable climatic
conditions;

2) to process pumpkin in multipurpose production cooperatives, on the basis of the cycle
"agricultural production-processing of raw materials-waste processing";

3) to expand pumpkin product assortment (production of new foodstuffs from pumpkin will
require new production enterprises or diversification of activities of the existing ones in Altai Krai
and Barnaul);

4) to popularize healthy foods, to expand consumers’ knowledge of pumpkin and its healthy
properties by marketing campaigns.

In case the range of pumpkin products increases in Altai Krai’s market one should expect a
reduction of prices, and, as a result, their affordability for consumers. Increasing demand for healthy
food products will have favorable effect on the population’s health.
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BO3PACTAHHUE POJIU ITPOAYKTOB U3 PACTUTEJIBHOT'O CbhIPbA B YCIIOBUAX
HECTABWJIbHON DKOHOMWYECKOU CUTYALIMU B POCCUU
KoBHep A. A. — ctynent, Yraposa lO. B. — x.1.H., Porozuna U. B. — n.¢unomn.u., mpodeccop
AdnTaiickuil rocyaapcTBeHHbIN Texunueckuid yauepcutet uM. U. U. [lonzynosa (r. bapuayn)

B coBpeMEeHHBIX YCIIOBUAX, KOTJa POCCUICKAs 3KOHOMHUKA IEPEKHUBACT CIOKHBIN MEPHOJ, a
MOKyTIaTeIbHasi CIOCOOHOCTh HAaCENEeHUs! CHUYKAETCs, BaXXHO, YTOOBI MPOIYKTHl MUTAHUS ObUIN U
MOJIE3HBIMHU, M JIOCTYIHBIMM JUIsl IIMPOKOTO Kpyra norpeduteneil. B 3Toil cBsi3u paspaboTka u
BBIBEICHUE Ha PBIHOK NPOJYKTOB Ha OCHOBE PACTUTENBHOIO ChIpbS OOTraThIX MUKPOHYTPHUEHTaMU
CTaHOBATCS HEOTJIOKHBIMU U CBOEBPEMEHHBIMH.

OnHUM K3 TakuX MPOIYKTOB SIBJISIETCS THIKBAa. JTO HENPHUXOTIMBOE pacTeHHE HaOWpaeT Bce
OounpLIyI0 IONysipHOCTh B Poccnu. IToceBHbIE MO AN THIKBBI ¢ KaX/IbIM I'OJIOM YBEIMUUBAIOTCS:
¢ 5,4 teic. ra B 2010 roxy o 18,4 toic. ra B 2015 roay (puc.1) [1].
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Bonbmast 4acte MpUBIEKATENbHBIX, ¢ TOYKH 3PEHHUS] HOBH3HBI, MPOAYKTOB W3 THIKBBI (COKH,
IIOpEe UM JIp.) MOCTaBJSETCS Ha PBIHOK 3apyOEKHBIMH TOBApOIPOM3BOAUTENSIMU. BMmecte ¢ TeM,
TaKWe THIKBEHHBIE MPOYKTHI, KaK HUKEM, ITyAUHTH, TACTUIIa TPAKTUYECKH OTCYTCTBYIOT.

Jliis BBISIBIIEHUS] TOTPEOUTENBCKUX NPEANOYTEHHH B OTHOIIEHUH MPOJIYKTOB U3 THIKBBI HAMHU
ObUT TIPOBEACH COLMOJIOTMYECKUU ompoc. Pesymbrarel ompoca MOKa3pBalOT, 4To y 65%
PECIIOH/IEHTOB JaHHBIA MIPOAYKT COAEPKUTCS B PALIMOHE, IOTOMY YTO OHU CUUTAIOT €r0 MOJIE3HBIM.
ITpu stoM 35% He MOTPEONAIOT THIKBEHHbIE MPOIYKTHI, CUMTAs MX HE BKYyCHbIMH. COrjacHO
MHEHMIO PECIIOHJICHTOB, Ul YJIy4IIEHHs BKYCOBBIX KayeCTB IPOAYKTOB U3 THIKBBI HEOOXOAMMO
UCTOJIb30BAaTh TaKHE WHIPEAMEHTHl KaK OpexH, U3ioM, QpyKTel M np. Jlume derBépras 4acTh
PECIIOHJIEHTOB yKa3ajla BCE COJEp’Kallyecss B THIKBE II0JIE3HbIE BellecTBa. TakuMm o0pasom,
pe3yIbTaThl HCCIEOBAHUS CBUICTEIBCTBYET O HEIOCTATOYHON OCBEJOMIICHHOCTH MOTpeduTeNeit o
MIOJIE3HBIX CBOIMCTBAX THIKBBI U HEOJHO3HAYHOM OTHOILIEHHUHU K IPOJYKTaM U3 THIKBBI.

XOTs MPOJyKTHI MUTAHUS U3 THIKBBI MOJIE3HBI JUIS 37J0POBbS YEJIIOBEKA HA MYTHU MX BBIBEICHUS
Ha PBIHOK UMEIOTCS TEXHOJIOTUYECKUE U UHbIE TPOOIIEMBI:

1) 3aBHCHMOCTbH YPOXKAHHOCTH THIKBBI OT IPUPOJAHO-KIMMATHYECKUX (HakTopoB [2];

2) OTCYTCTBHE TEXHOJIOIHYECKMX BO3MOXKHOCTEW HCIIOIb30BATh OOTaTyr0 LHUHKOM KOXYPY
TBHIKBBI IPY IIPOU3BOCTBE MPOYKTOB NMUTaHUA [3];

3) y30CTh acCOpPTUMEHTA MUILIEBBIX MPOAYKTOB K3 THIKBBI HAa OTCYCCTBEHHOM pBIHKE,
HECMOTpS Ha HEJJaBHEE MOSBJICHUE THIKBEHHON MYKH, THIKBEHHOT'O Macjia U Jp.;

Jliist perieHus 3TUX MpoodieM CYUTaeM HEOOXOIUMBIM:

1) yBenMuWBaTH IOCEBbI THIKBBI B palloHaX AJITaCKOro Kpas C OJaronpHsITHBIMH
KJIMMAaTUYECKUMU YCIIOBUSIMH;

2) OCYILECTBIISIThH nepepadoOTKy  THIKBBI B pamkax MHOTO(YHKIIMOHATBHBIX
IIPOM3BO/ICTBEHHBIX KOOIEPAaTHBOB, HA OCHOBE LUKJA «CEJIbCKOXO3AWCTBEHHOE NPOM3BOJICTBO —
nepepabdoTKa ChIPhs — MepepaboTKa OTXOI0BY;

3) pacwupsTh aCCOPTUMEHT IMPOIYKTOB U3 THIKBBI (JJIs MPOU3BOJCTBA HOBBIX IHUILEBBIX
MPOAYKTOB M3 THIKBBI MOTPEOyeTCsl CO3/aHME HOBBIX IPOU3BOJICTBEHHBIX MPEANPUATHH WU
IUBepCUPUKALMA ACATENbHOCTH CYIIECTBYIOIUX NPEANPUATHNA MHIIEBONH MPOMBIIUIEHHOCTH
Anraiickoro kpas u r. bapnayna);

4) momyiApU3NPOBATH 3A0POBOC MHUTAHUE, PACIIUPATH 3HAHHS MOTPEOUTENCH O THIKBE H €¢
MIOJIE3HBIX CBOMCTBAX IMTyT€M MAPKETHHTOBBIX KaMIIaHHH.

[Tpy moBceMecTHOM pPacHpOCTPAaHEHUH MPOAYKTOB W3 THIKBBI MJIM HAa €€ OCHOBE Ha PBIHKE
AnTaiickoro kpas cieayeT OXUAAaTh CHUKEHHUS MX CTOMMOCTH, M, KaK CJIEJICTBUE, 00ECIedeHUs
JOCTYITHOCTH 3THUX MPOAYKTOB UIIMPOKOMY Kpyry mnorpeOuteneil. Bospacratommii cmpoc Ha
MIPOJYKTHI 3J0POBOTO MUTAHUS OJATONPUSITHO CKAXKETCS HAa 3/J0POBHE HACETICHUSI.
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FULLY ACCESSIBLE ENVIRONMENT FOR PEOPLE WITH DISABILITIES AND
OTHER LIMITED MOBILITY GROUPS OF POPULATION: FOREIGN EXPERIENCE
Markova A. A., Serebrennikova Y. P. - student, Levin A. V. - associate professor
Altai State Technical University after 1. 1. Polzunov (Barnaul)

The problem of creating an accessible environment for people with reduced mobility and
disabled people (RMDP) is one of the most urgent for the global community. According to official
data there are about 650 million disabled persons (about 10%), in Europe persons with disabilities
ranged from 22% to 37% of the population (60 million people). In our country, disabled people
make up 10% (12.9 million people).

The aim of this work is the full development of an environment to provide equal access to
priority objects and services in priority spheres of life of persons with disabilities and other disabled
groups.

Currently in Russia there is no integrated solution available environment, and there are only
partial and inconsistent inclusion of features to facilitate the movement of disabled people. The lack
of ramps, hoists, tones, lights and means of information support is a small part of the list of barriers
that stand in the way of people with disabilities on a daily basis [4]. In particular, this is due to the
fact that the first normative documents regulating the rights of RMDP, was introduced relatively
recently (since the 1990s) [1, 2]. Due to the low adaptability of the urban environment and buildings
for these populations, many people with disabilities are unable to live a full life. In this regard, the
problem of ensuring accessibility of the environment for livelihoods of people with disabilities
requires an integrated approach.

In Europe, legislation concerning disabled people developed a long time ago. For example, in
the UK still leads the Americans with disabilities act was passed in 1944. Therefore, in European
countries, to date, has already formed the requirement of availability which does not allow possible
difficulties of movement of the disabled person, and which do not include elements that impede any
of his activities.

Adaptation measures for persons with disabilities adopted in these countries are numerous and
apply to all priority facilities of life. Transport and engineering infrastructure adapted to the needs
of people with disabilities to such a high level that the disabled person may own without assistance
are all necessary infrastructure. And occasional difficulties are eliminated by trained personnel.

For the full implementation of the decision of problems of availability it is necessary to use
international experience and practice, which at the moment are indicators of a positive outcome. To
create comfortable living conditions for people with disabilities, consider their needs and implement
the increase in the level of accessible environment in the complex, not the individual elements. It is
necessary to use the resources: the legal, logistical, informational and financial [4].

The creation of a fully accessible environment in our country is complex enough, but when the
quest for equal opportunity, protection against discrimination, to create conditions for independent
life of disabled persons and their full integration into society on an equal basis with other citizens
will help make the environment comfortable and convenient for all people.
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[NOJIHOUEHHASA JOCTYIIHAA CPEJA 1JIA UHBAJIMIOB
1 JIPYTUX MAJIOMOBUJIBHBIX TPYIIIT HACEJIEHUS: 3APYBEXHBIN OITBIT
MapxkoBa A. A., Cepebpennukona O. I1. — crynentsl, JleBun A. B. — noueHT
AnTalickuii Tocy1apcTBeHHbIN TexHuueckuii yauBepcuteT uM. M. U. [TomsyHosa (r. bapuayir)

[IpoGiiema co3maHus JOCTYIMHOW Cpelbl KU3HEACSITEIbHOCTU Ui JIOACH ¢ OrpaHUYCHHBIMU
BO3MOXXHOCTSIMU NIEPEIBUKEHUS U MHBAIMJIOB SIBISETCS OJHOM M3 CaMbIX aKTyaJIbHBIX JUISI BCETO
MupoBoro coobmiectsa. [lo opunmanbHeIM JaHHBIM B MUpe OK0JI0 650 MJIH. MHBAIUIOB (OKOJIO
10%), B ctpanax EBponbl HHBaIUABI COCTABIAIOT OT 22% 10 37% nacenenus (60 miH. yenosek). B
HaIiei ctpane nHBaIuAbI cocTaBisitoT 10% (12,9 miH. yenoBek).

Llenbto paboOTHI ABISETCS MOJTHOLCHHOE (DOPMUPOBAHHE YCIOBUH, MO3BOJISIONINX OOECIIEYUTD
paBHBIM JIOCTYH K TMPUOPUTETHBIM OOBEKTaM M YyCIyraM B MPHOPUTETHBIX cdepax
KHU3HENEATSTbHOCTH UHBAIN/IOB U IPYTUX MaJOMOOMIIBHBIX TPYII HACEICHUSI.

B Hactosimee Bpemst B Poccun moka HET KOMILIEKCHOTO pelieHHs] MpoOjaeMbl JAOCTYIHON
Cpelpl, a CYIIECTBYIOT JIMIIb YaCTUYHOE U HEIOCIEIOBATEIbHOE BKJIOYEHHE D3JIEMEHTOB,
o0jeryaromux nepeABkeHne uHBanuaaM. OTCyTCTBHE NaHAYCOB, MOJBEMHBIX MEXaHU3MOB,
3BYKOBBIX CHTHAQJIOB CBETO(OpPOB M CPeACTB MH()OPMAIIMOHHOW MOMICPKKH — ATO Mayas 4acTb
nepeyHsi 6apbepoB, KOTOPhIE BCTAIOT HA IYTH JIIOJCH C OTPaHHMUYCHUSAMHE 37I0POBBS €XKeAHEBHO [4].
B TOM umciie 3TO CBSI3aHO C TEM, YTO IEPBbIE HOPMATUBHBIE JOKYMEHTbI, PETIAMEHTUPYIOLIUE
npaBa MI'H, Oputi BBeieHBI OTHOCUTEIBHO HenaBHO (¢ 1990-x romos).[1,2] BenenctBue HU3KOM
MIPUCIIOCOOJIEHHOCTH TOPOACKON Cpesbl U 3AaHUM JUIsl TAKMX IPYNI HACEJIEHUS MHOTHE W3 JIIoJeH
WHBAJINI0B HE UMEIOT BO3MOKHOCTH BECTH MOJHOLIEHHBIH 00pa3 kxu3HU. B cBs3u ¢ »TM npobdiema
obecriedeHrne JOCTYIMHOCTH CpeAbl >KU3HENCSATEIBHOCTh JJs HMHBaIMIOB B Poccum Tpebyer
KOMILIEKCHOT'O MOJIX0/1a.

B EBpomne 3akoHOJaTENbCTBO OTHOCUTEIBHO MHBAIMJIOB pa3BuBaeTcs AaBHO. K mpumepy, B
BenukoOpuTtanum 10 cux Mop ACUCTBYIOMIMIA 3aK0oH 00 MHBaNMUIax ObLI MpUHAT emie B 1944 rony.
[ToaTromy B EBpomeiickux cTpaHax, Ha CErOJHSIIHUM MOMEHT, Y€ chopMHpoBaIUCh TpeOOBaHUS
JOCTYITHOCTH, HE JIONYCKAIOIIE BO3MOXKHOCTH 3aTPyIHEHUSI IEPEIBUKEHUS] UHBAJIU]IA, U KOTOPBIE
HE BKJIIOYAIOT 3JIEMEHTOB, PENATCTBYIOIINX KAKOKH-INOO0 €ro e TeIbHOCTH.

Mepsl N0 ajantauuy Ajs UHBAJIKMJIOB, IPUHUMAEMbIE B JAHHBIX CTpaHaX, MHOTOYUCIEHHBI U
pacnpoCTpaHsIOTCSd Ha BCE IPUOPUTETHBIE OOBEKTHI JKU3HENEATEIbHOCTH. TpaHCIOpTHAs H
WHXEeHepHass WHQPaCcCTPyKTypsl MPHUCHOCOONIEHBI Ui HYXI JIOAEH C  OrpaHUYeHHBIMU
BO3MOXXHOCTSIMH /IO TaKOTO BBICOKOT'O YpPOBHS, YTO MHBAJIUIY BO3MOKHO CAMOCTOSATEIBHO 0Oe€3
MIOCTOPOHHEH MOMOIIM BOCHOJIb30BAaThCs BCe HEOOXOIUMON MHMPACTPYKTYpOid. A BO3HUKAIOIIHE
MHOTJIa CJIO)KHOCTH YCTPAHSIOTCS CHEIHaTIbHO 00YYEHHBIM MEPCOHATIOM.

JUis  TOJMHOLEHHOM  peanu3aliM  peleHHs OpoOJeMbl  JTOCTYMHOCTH — HE0O0XOAWMO
3aJIeiCTBOBATh MEKYHAPOIHBIM ONBIT U MPAKTUKY, KOTOPbIE, HA CETOHSATHII MOMEHT, SIBJISIFOTCS
MOKa3zaTeas MM TO3UTHBHOTO  pesynbrara.  [ns  co3maHus ~ KOMQOPTHBIX  YCIOBHIA
KHU3HEIESITENbHOCTU JUIsl UHBAJIUAOB, HEOOXOUMO YUUTHIBaTh UX NOTPEOHOCTH U PEAIU30BbIBAThH
MOBBIIIEHUE YPOBHS AOCTYIHOHN Cpellbl B KOMIUIEKCE, @ HE OTIENbHBIMU 3eMeHTaMu. [l 3Toro
HEoOXOIMMO  3aJIeHCTBOBATh PECYPChl: HOPMATHBHO-IIPABOBBIE, MAaTE€PHATbHO-TEXHUYECKUE,
nH(pOpMalMOHHbIE U (PUHAHCOBBIE [4].

Co3zanue MONHOLIEHHOW JIOCTYITHOW CPelbl B HaIllel CTpaHe 3ajiada JOCTaTOYHO CIIOXKHAsI, HO
IIPU CTPEMJICHHH K 00ECIIEYEeHUIO PAaBHBIX BO3MOXKHOCTEH, 3aIUTE OT AUCKPUMHMHAIIUH, CO3/IaHHIO
YCIIOBUHM ISl HE3aBUCUMOM KM3HU MHBAJIUAOB M MX IMOJHON MHTErpanu B OOLIECTBO HapaBHE C
JAPYTUMH TpaXkJJaHAMHU MTOMOXKET CJIEJIaTh OKPYXKAIoIIylo cpeny KoM(pOpTHON U y1oOHOH A Bcex
Joei.
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PROBLEMS OF DOMESTIC TOURISM IN RUSSIA
Oliynek A. V. —student, Rogozina I. V. —Ph.D., Doctor of Science
Altay State Technical University after I.1. Polzunov (Barnaul)

At present domestic tourism, as a branch of Russia’s economy, is of higher priority. However,
its development is facing at least 2 problems.

The main problem is that domestic tourism is very expensive. This refers to accommodation in
hotels and boarding houses, as well as to airfares. Foreign operators make the most of this situation,
offering a huge number of cheap tours to Turkey, Vietnam, Thailand, Greece, Italy and Spain,
where service is better than at Russia’s resorts. For these reasons, Russian citizens prefer foreign
resorts. Expensive passenger transportation is caused by the fact that it is mostly provided by
monopolists. In our opinion, one of the solutions to this problem can be a revision of tariffs for
domestic air and railway transportation and creating conditions for competition in this market,
which will reduce prices and increase demand. In addition, formation of tour packages for domestic
tourists similar to foreign tour packages can make overall costs of tours lower.

The second problem of Russian domestic tourism is tourist infrastructure. Poor infrastructure
turns off Russians from having holidays in the Russian Federation. An important part of
infrastructure is accommodation: most of the hotel complexes were built in the Soviet times, and at
present their look and quality do not meet the required standards. As a rule, Russians choose 3 or 4
star hotels, because the majority of tourists belong to the middle class. There are not enough 4 star
hotels in the country. In spite of the fact that there are a lot of 3 star hotels, the service provided
differs very much from Europe’s similar hotels (Fig. 1).
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Figure 1. The number of hotels in Russia in 2015
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In this regard, we consider it necessary to build new hotel centers and repair the old ones. In
addition, it is advisable to construct extensive infrastructure meant for Russian tourists with the
support of experts from the global tourism industry.

In order to find out the opinion of Russians about domestic tourism, we conducted a survey
among 40 students from the Institute of Economics and Management at Altai State Technical
University after I.1. Polzunov. We asked: "Do you think Russia is a country with a developed tourist
industry?". 56% of the respondents said no. As a result of the survey we found out that 65% of the
respondents prefer to travel abroad, not in Russia.

The respondents gave reasons for their answers:
too expensive;
poor infrastructure;
low cultural level;
poor service;
few sights.

According to the respondents, the main problem is poor infrastructure (34%). 30% believe that
Russian tourism offers poor services, 27% see the main problem in high costs (Fig. 2).

0%

M there is too expensive;

B the infrastructure is not
developed;

= thereis low cultural level;

M there is poor service;

m there are not sights.

Figure 2. The reasons of refusal of domestic tourism

Thus, our findings confirm the fact that the Russian tourism industry is facing three major
problems: high costs, poor infrastructure and poor services. Only after solving these problems,
domestic tourism will begin to develop rapidly, and profits made as a result will have a positive
impact on the development of Russia’s economy as a whole.
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I[TPOBJIEMbI BHYTPEHHEI'O TYPU3MA B POCCHUU
Onuiinek A. B. — ctynent, Porosuna 1. B. — a.dbunomn.H., npodeccop
AnTaiickuii rocyqapcTBeHHbIN Texuuueckuil yausepcutet uM. M.M. [lonsynosa (r. bapuayin)

B HacTtosimiee BpeMs pa3BUTHE BHYTPEHHErO0 Typu3Ma, Kak OTpaciud 3KOHOMUKM Poccuu,
SIBJISIETCS] OZTHUM U3 NPUOPUTETHBIX. OTHAKO HA IIYTH €r0 Pa3BUTHUS UMEETCA KaK MUHUMYM 2 Kpyra
npobem.

['maBHas mpoGiieMa BHYTPEHHETO TypU3Ma — 3TO €ro JI0POroBU3Ha. ITO KacaeTcsi Kak BBICOKHX
LIEH Ha MPOXMUBAaHUE B TOCTUHUIAX U TAHCHOHATaX, TaK M1 CTOMMOCTU aBHAIEPesIeTOB. 3apyOeKHbIe
ONepaTopsl MOJIB3YIOTCS ITOM CUTYyaLMEN, BBIITyCKas HA POCCUMCKUN PHIHOK OTPOMHOE KOJIUYECTBO
NpeyioKeHud Hegoporo otasixa B Typunu, Beername, Taunanne, ['peuun, Utanuu u Mcnanuu,
I7I€ YPOBEHb CEPBHUCA, IPEBOCXOAUT TOT, YTO MOTYT MPEUIOKUTh poccuiickue Kypopthl. [lo atum
MPUYMHAM POCCHUMCKHE TpaxJaHE NPEANOYUTAOT HMHOCTPAHHBIE KypopThl. JloporoBusna
[1aCCaXXUPO-IIEPEBO30K BbI3BAHA TEM, YTO NMPAKTHUYECKH BCE OHU MPEJOCTABIISIIOTCS MOHOIIOJIBHBIMU
KoMmmaHusiMu. Ha Ham B3risig, pemieHue 3TOMl mpoOJeMbl MOMKET 3aKIII0UaThbCs B IMEPECMOTPE
Tapu(poB Ha BHYTPEHHHE aBUA- U KEJIE3HOJOPOXKHBIC MEPEBO3KU MyTEM CO3IAHHS YCIOBUH IS
KOHKYPEHLIUH HA JAHHOM PBIHKE, YTO MO3BOJIUT CHU3HUTh LIEHBI U YBEJIMYUTH crpoc. Kpome Toro,
(dbopMUpOBaHHE TYpPIIAKETOB AHAJOTUYHBIX 3apPYOEKHBIM TypIHakeTaM B LIEJIOM CIIOCOOHO CHHU3UTh
CTOMMOCTB TYPOB.

Bropas mpobnema poccuiickoro TypusMa — 3TO TypucTuueckas uHbpactpykrypa. [lmoxas
MHPPACTPYKTYpa OTIHYTHBAECT POCCUSH OT MPOBEACHUS OTIIYCKOB Ha Teppuropuu PD. Baxnoit
YacTbl0 HMH(PACTPYKTYpPhl SBISIFOTCS YCJIOBHUS TPOKMBAHHUA: OOJBIIMHCTBO TOCTHHHYHBIX
KOMILJIEKCOB OBLJIO MOCTPOCHO €IIE B COBETCKUE BPEMEHA, U B HACTOSIIEE BPEMSI MX BUJ M KAYECTBO
HE COOTBETCTBYIOT TpeOyeMbiM HopMmam. Kak mpaBuio, mroau B Poccuu BBIOMPAOT TOCTHHMIIBI
Kateropuu 3 uiu 4 3Be37bl, TaK KaK OOJILIIMHCTBO TYPUCTOB MPUHAJUICKUT K CpeIHEMY Kiaccy. B
CTpaHE HEIOCTATOYHO TOCTHUHHMI] KaTeropuum «4 3Be3nbl». HecMoTps Ha TO, 4YTO TOCTHMHHIL
KaTeropuu «3 3BE3/IbI» 3HAUNUTEIHLHOE KOJUYECTBO, YPOBEHb CEPBUCA CYIIECTBEHHO OTIMYAETCS OT
TOCTUHHUI] TOH ke Kateropuu B EBporne (puc. 1).
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Puc. 1. KoanuectBo roctunuil u orejied B PD 3a 2015 rox

B 3T0i1 cBA3M MBI cunTaeM HEOOXOIUMBIM CTPOMTENBCTBO HOBBIX FOCTUHMYHBIX IIEHTPOB, a
TaK)Xe peMOHT cTapblx. KpoMe Toro nenecooOpazHo aKTUBM3UPOBATh MPU MOAJEPKKE IKCIEPTOB
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MHUPOBOW TYPHHIIYCTPUU MPOILECC CO3/aHUS Pa3BETBIEHHON MH(PACTPYKTYphl, OPHEHTUPOBAHHOMN
Ha POCCUUCKUX TYPHUCTOB.

C uenpio BBIABICHHS MHEHHS POCCHSH O BHYTPEHHEM TypHU3ME€ HaMHU OBLJIO TPOBEIEHO
aHKETUPOBaHUE, B KOTOPOM IpUHIO0 ydacTue 40 cryaeHToB HCTUTYTa SKOHOMMKH U yIIPaBICHUS
Antl'TY Hm. U.U. TlonzynoBa. Ha mepswiii Bompoc: «Cuutaere nu Bbl Poccuio pas3BuToit
TYPUCTHUYECKOM cTpaHOoi?» 56% OmpolIeHHbIX OTBETWUIIO, 4yTO Poccus He sBnseTcs pa3BUTOM
TYpUCTHYECKON cTpaHoW. B pesymprare ompoca OBUTO BBIICHEHO, 4TO 65% OMPOIIEHHBIX
MPEANOYUTAIOT OT/IBIXATh 3a TpaHuIleH, a He B Poccum.

B onpoce ObuTH npeanoxKeHb! CAeTYIONUEe BAPHAHTHl TPUYHH TAKOTO MOJIOKESHUS AET:

® CIMIIKOM JOpPOTO,

Hepa3BuTa HHQPaACTPYKTypa,
HU3KUU KyJIbTYpPHBIN YPOBEHD,
IJIOXOW CEpBHUC,

HET JOCTOIIPUMEYaTeIbHOCTEN.

[lo MHEHMIO PECIOHJICHTOB, OCHOBHOW MpOOIEMOi SBISIETCS HEpa3BUTAas HMHPPACTPYKTYpa
(34%), 30% cuuTaer, 4TO Yy POCCHICKOro Typu3Ma IUIOXOM cepBUC, 27% BHIUT OCHOBHYIO
npobJIeMy B TIOPOTOBH3HE TypHu3Ma (puc. 2).

0%

B CAnwKom goporo

B HepassuTta
MHpPaCTPYKTYpa

HU3KNI KynbTypHbIN
YPOBEHb

Puc. 2. [TpyunHbl 0TKa3a OT BHYTPEHHETO TypU3Ma

Takum oOpa3oM, pe3yabTaThl HAIIEro OMNpoca MOATBEPXKIAIOT HAIWYME Tpex Npodiem,
KOTOpbIE HMEET POCCUHCKUNA TypHU3M: JOPOTOBU3HA, HEpa3BUTas HMH(PACTPYyKTypa U ILIOXOH
cepBUC. TONBKO peIIrB 3TH MPOOIeMbl, BHYyTPEHHUN TYpHU3M HAaYHET CTPEMHUTEIBHO Pa3BUBATHCS, U
MOJIy4YeHHasl IpUOBLTb OKaXKET MOJIOKUTENBHOE BIMSIHUE HA pa3BUTHE SKOHOMUKH Poccuu B 11emiom.
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BRITAIN AND EUROPEAN UNION: «ISLAND IN STORMY SEA»
Panina D. E. — student, Rogozina I. V. — Ph.D., Doctor of Science
Altai State Technical University after 1.1. Polzunov (Barnaul)

The European Union is a union of 28 European States, which is based on political and
economic unification. Legally, it was fixed by an agreement, which came intoeffect on November
1% 1993. The agreement helped to create a standardized system of laws due to which a common
market that guarantees free movement of goods, services, capital and people was formed, including
the abolition of passport control within the Schengen area. The union also works out common
economic policy (trade, agriculture, regional development etc.) [1].

The UN member countries have the right to withdraw from the European Union, but no state
had made this decision until June 23 2016, when the UK held a nationwide referendum. During the
referendum the nation was supposed to make a decision on whether the United Kingdom should
remain a member of the European Union. According to the results of the referendum 17 410 742
votes were cast for Britain’s exit from the EU (Brexit), 16 141 241 — votes against [2].

Should the United Kingdom remain a member of the
European Union?

H yes
®no

Fig. 1 The results of the referendum of June 23, 2016, %

This decision was caused by a number of economic problems that the UK was facing as a
result of its membership in the EU:

e setting uniform prices for agricultural products, while the United Kingdom needed badly
high purchase prices, which had a negative effect on the country's economy as it lead to overpricing
[31;

e growing numbers of migrants, whom the UK could not control and support (allowances,
points of detention of migrants, etc.) [4];

e growing yearly payments to the EU budget, which made the country save money in such
important areas as health care and transportation.

Supporters of Britain’s exit from the EU proceeded from the assumption that as a result of
Bretix, the United Kingdom will be able to:

¢ head for independent development in various sectors of the economy, including the financial
sector;

¢ save significant funds previously deducted in the EU budget, which will allow, for example,
to develop railway transportation;

e to conclude in the future bilateral trade agreements with the help of the World Trade
Organization with countries with rapidly growing economies such as China, Singapore, Brazil and
India, as well as Russia.

According to the research institute "Open Europe” [5], this will allow the UK's GDP to grow if
the British government, headed by the new Prime Minister Teresa Mei, begins to reduce state
regulation in the economic sphere.
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Fig. 1 The change in the GDP's level of Great Britain [6], trIn. $

We believe that the results of the referendum are consistent with Britain’s “island mentality”
which is expressed in keeping a distance, despite the country’s key position in the EU and
international organizations in decision-making [7]. Therefore, in our opinion, Great Britain will be
able to develop in accordance with the chosen course and avoid a fall that is more threatening to the
EU. Because what happened is, first of all, a big blow to Europe’s unification of project.
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BEJINKOBPUTAHMS Y EBPOITEMCKUI COIO3: «OCTPOB B BYIIYIOIEM MOPE»
[Tanuna /1. E. — ctynent, Porosuna U. B. — 1. gunon. H., mpodeccop
Anraiickuil rocyiapcTBeHHbIN TexHuueckuit yausepcureT uM. ML.U. Tlon3ynosa (r. bapuayu)

EBponeiickuii cor3 — 3TO c003 28 €BpOINEHCKUX TOCYAApCTB, B OCHOBE KOTOPOTO JIEKUT
MOJUTUYECKOE M SKOHOMHYECKOoe oObennHeHue. Opunndecku OH ObUT 3aKpEIUIEH JI0TOBOPOM,
KOTOpPBIN BCTynui B cuity 1 HostOpst 1993 rona. JloroBop mo3Bosini co3Aath CTaHIApTU3UPOBAHHYIO
CUCTEMY 3aKOHOB, Oiaromapss KOTOpPOW MOSIBWJICA OOLIMI PpPBIHOK, KOTOPBIM TrapaHTHPOBAJ
CBOOOJHOE JBM)KEHHE TOBAPOB, YCIYyr, KamuTaja W JIoJAed, BKIOYas OTMEHY MacHOPTHOTO
KoHTpoJsi, B mpenenax lllenrenckoit 30HBL. Cor03 Takke BbhIpabaThIBaeT OONIYIO TOJHWTHKY B
00J1IaCTH SKOHOMHUKH (TOPTOBIIH, CETLCKOTO X03AHCTBA, PETHOHAIIHOTO Pa3BUTHA T.1.) [1].
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VY cTpaH-4I€HOB €CThb IIPaBO BLIMTH U3 EBpONENCKOro corw3a, OAHAKO HU OJTHO TOCYAAapCTBO HE
MPUHUMAJIO TaKOro pemieHus, BIUIOTH g0 23 wuioHs 2016 r., korga B BemukoOputanuu ObLT
MPOBEJICH BCEHAPOJHBIN pedepeHaym. Bo Bpems pedepernyma Hanus JODKHA OblIa MPUHSTH
peleHre OTHOCUTENIBHO YWICHCTBA CTpaHbl B EBpocorose.

CornmacHo pe3ynbTaTam pedepenayma, 17 410 742 rtomocoB OBUIO OTAAHO 3a BBIXOJ
Benukobpurtanuu u3 cocrasa EC (Brexit), 16 141 241 romocos — npotus [2].

Hy»kHo nu CoeanHeHHOMyY KoponescTBy
ocTtaBaTtbcA uneHom EBponeiickoro coto3a?

CPE

B HeT

Puc. 1 Pe3ynbTarsl roniocoBanust ot 23 utons 2016 r., %

Takoe pemieHre OBUIO TPOAWKTOBAHO LENBIM DPAIOM 3KOHOMHUYECKHX MpPOOJIEM, KOTOpHIC
BO3HUKJIM B BenukoOputanuu B pe3ynbTare wieHcrsa B EC:

® YCTaHOBJICHUE E€JMHBIX LIEH Ha CEJIbCKOXO3AMCTBEHHYIO HPOAYKIMIO, IIPU OCTPOl HYX7e
Coenunennoro KoposeBcTBa B BBICOKMX 3aKyHNOYHBIX II€HaX, YTO OTPULIATENbHO CKa3ajloCh Ha
HSKOHOMHMKE CTpaHbl, TAK KaK IPUBOJMIIA K 3aBBIIUICHUIO 1IeH [3];

® pOCT KOJMYECTBA MMIPAHTOB, KOTOpBHIX BenmkoOpuTaHus HE Morjia KOHTPOJIUPOBATh U
cojiepKath (MM0coOUsl, MyHKThI COJIEPKaHUS MUTPAHTOB U T.1.) [4];

® yBEJIMYEHHUE €XKETOAHbIX BhIIAT B OrokeT EC, KOTOphIe BBIHYKIAIN CTPaHy SKOHOMHTD
CPEICTBA B TAKUX BAKHBIX cepax, KaK 3[paBOOXpaHEHHE U TPAHCIIOPT.

CroponHuku Bbixosa BenukoOputanuu u3z EC ucxoaunu u3 toro, 4ro B pesynbrate Bretix,
Coenunennoe KoponeBcTBO CMOXKeET:

® B35Th KypC Ha CAaMOCTOSITEJIbHOE Pa3BUTHE B Pa3IMYHBIX c(hepax IKOHOMUKH, B TOM YHCIIE —
(UHAHCOBOM CEKTODE;

® COKOHOMHUTH 3HAaYUTENIbHBIE CpEJCTBAa, OTUYHUCHsBIIMEcs mnpexzae B Owompxer EC, uyto
MIO3BOJIUT PAa3BUBATh, HAIPUMED, KEJIE3HOAOPOKHOE COOOIIEHNUE;

® 3aKIIIOYUTHh B OyIylleM JABYCTOPOHHHME TOPIOBbIE JOTOBOPHI MpH HoMouu BcemupHoi
Toprosoii Opranuzanyu co CTpaHaMH C OBICTPO PAcTYIIMMH SKOHOMUKaMH, TakUMH Kak Kwurai,
Cunranyp, bpazunus u Unnus, a taxke Poccust.

[To mueHuro wuccnenoBatenbckoro wuHctuTyra «Open Europe» [5] ato mo3Bomut BBII
BenukoOputanun pactv, eciau OpUTaHCKOE MpPaBUTENbCTBO, BO TIJIaB€ C HOBBIM IIPEMbEp
MuHUCTpoM Tepe3oil Mbdi NPUCTYNUT K COKpPALIEHWIO TOCYAApCTBEHHOIO PETYJIUPOBaHUS B
SKOHOMHUYECKOH cdepe.
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Puc. 2 Usmenenue yposus BBII BenukoOpuranuu [6], TpiiH. $

MpsI monaraeM, 4To pe3yJbTaThl pedepeHyMa COTrJIaCyIOTCS ¢ «OCTPOBHBIM MEHTAIUTETOM)
bpuTtanuu, KOTOpBIN BBIpaXKaeTcs B CTPEMIICHUM COXPAaHATh JUCTAHLIMIO, HE CMOTPs Ha KIHOYEBbIE
no3uuuu B EC 1 MeXIyHapoAHBIX OpraHu3auusax MpHU NpUHATHM peuieHui [7]. [loaromy, Ha Ham
B3IUIs11, BennkoOpuTaHus cMOXeT pa3BUBAThCSl B COOTBETCTBUM C BIOPAHHBIM KypCOM U N30€XaTh
najgcHusi, KoTopoe B Ooubieii Mmepe yrpoxkaer EC. IlockonbKy ciyduBIIeecs — B IEPBYIO OYepeib
O0JBbLION yJap MO NPOEKTY 00beauHEeHUs: EBpoIbI.
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ISRECYCLING A PROFITABLE BUSINESS?
Pleshkova A.A., Siniaia D.P. — students, Kremneva A.V. — associate professor,
Altai State Technical University after 1.1. Polzunov (Barnaul)

Waste sorting is the process by which waste is separated into different elements for the purpose
of avoiding mixture types of trash and pollution of the environment. This process allows secondary
use of waste and recycling it. Recycling is the process of converting waste materials into resources,
energy, new materials and goods.

It goes without saying that recycling benefits the environment. Today it has become not only a
trend, but also a way to earn a profit. Many western companies make investments in recycling,
hoping to earn a profit from these investments, because the benefits of recycling are not only
cleaner environment, fewer landfills, less waste and less resources wasted while manufacturing new
materials — these benefits can be real money.

Recycling requires that wastes are collected into different containers, for instance green boxes
are for glass, blue boxes are used for collecting paper, and yellow ones are for plastic. This
experience has long been practiced in the European countries and the USA where waste sorting is
not only the state's program but a voluntary decision of citizens.

Russia has been reluctant to introduce separate waste collection and recycling. Though waste
sorting was started here in 2002 and is practiced today, recycling still generates less revenue than
conventional landfills. Moscow, for example, with its population of more than 12 million has only
300 locations where one can drop off recyclable rubbish. Almost 90 percent of Moscow's garbage
goes to landfills, 6 percent is incinerated, and only 4 percent is processed.

It is due to the fact that waste recycling in Russia is constrained by unprofitability. Experts say
if the recycler received at least half the fee paid to a landfill, the situation would be much better. But
currently, recycling plants, that make their profit by selling recycled materials, have to buy
recyclables from landfills. So it's much more profitable for entrepreneurs to operate a landfill or an
incineration plant, earning money for the storage of garbage.

As for the Altai region, there is a waste sorting complex "Ecotechprom™ Ltd. in its territory, but
at the moment it is not working.

Since 2011, the regional authorities have offered financial support to the projects in the sphere
of sorting and recycling waste. The launch of 7 investment projects (7.25 million RUB worth) have
been approved in Blagoveshchensky, Altaisky, Kulundinsky, Kosikhinskiy, Zalesovsky, Biysky and
Talmensky districts. Today some 178 organizations are engaged in the collection and removal of
solid wastes in the region, and only about 13 collect them separately.

To conclude we should say that though waste disposal represents one of the topical issues in
the global agenda both Russian authorities and the public seem to lack understanding of the real
scale of the problem. Separate collection of waste and recycling it is not only environmentally
beneficial, but can benefit local economies, governmental and municipal support being provided.
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ABJIAETCA JIA IIEPEPABOTKA OTXOOB ITPUBBIJIBHBIM BU3HECOM?
[TnemxoBa A. A., Cunss [1. I1. — crynent, Kpemuesa A. B. — k.¢.H., 10o11eHT
Anraiickuil rocyaapcTBeHHbIN Texuuueckuil yausepcutet um. ML.H1. Tlonsynosa (1. bapHayin)

Paznenenne mycopa — 3TO mpouecc COpTHpOBaHHA M cOopa Mycopa B LEISIX H30EKaHHS
CMEUIEHUsI Pa3HbIX THUIIOB MycOpa U 3arpsA3HEHUs] OKPYKAIOIIEH cpelibl. ITOT IPOLECC MO3BOJIAET
BTOPUYHO HCIOJIB30BATh OTXOIBI U IepepadaThIBaTh UX.

[lepepaboTka OTX0/I0B — AESATENBLHOCTb, B MPOIlECCE KOTOPOM OTXOAbI MmepepadaThIBAOTCS C
L[EJIbI0 MX IOBTOPHOI'O UCIIOJIb30BaHUs B IIOJYUYEHUH ChIPbsl, SHEPTUU, U3AETUI U MaTEpUAJIOB.

Ceronus He TpeOyeT moaTBep:kaeHUs (aKT, 4YTO BTOPUYHAS MepepadOTKa OTXOAO0B MPUHOCUT
MoJIb3y OKpyxkaromieir cpene. [lepepaboTka mycopa cTaia He TOJBKO OOIIEeH TEHACHIMEW, HO H
crnocoboM monydeHus nOpuObuin. MHoOrve 3amaJHble KOMIIAHUU BKIJIAJBIBAIOT JEHBIU B
nepepadoTKy OTXOJOB, B HAAEXKIE IOJYYUTh NPUOBUIL OT 3TUX HHBECTUIMHA. BpIrogst ot
nepepaboTKU Mycopa HpPOSBISIOTCA HE TOJNBKO B BuAe Oosiee ONaronpusTHOM 3KOJIOTUYECKOM
OOCTaHOBKHM, MEHBIIET0 KOJMYECTBA CBAJOK M OONbLICH SKOHOMHH PECypCOB B Ipolecce
npou3BoAcTBa. Ha 3amajie 3Tu BbIrOAbl MOT'YT IPOSIBIISTHCS B BUJI€ PEAIbHBIX JCHET.

[TepepaboTka Mycopa MOXKET OCYIIECTBISTHCS TOJIBKO IPH Pa3leIbHOM COOpPE OTXOJO0B B
pasHble KoHTelHepbl. HanpuMep, KOHTEHHEpHI 3€JI€HOr0 1BETa MOTYT HMCIOJIb30BAaThCs IS cOopa
CTEKJIa, CUHETo /Il OymMaru M >KeaToro Juisl rmjacTuka. Takoi onbIT gaBHO cyuiecTByeT B CIIIA u
€BPOIEHCKUX TOCYAapCTBaX, TJE€ pa3lelbHbII cOOp Mycopa SBISIETCS HE TOJBKO OOBEKTOM
MOJEP’KKH FOCYIapCTBEHHBIX MPOTrPamMM, HO M CO3HATEJILHOM IPakJaHCKOM 1Mo3uLIMel HaceaeHusl.

Opnaxo B Poccuu pazaenbHblil cOOp Mycopa U ero moBTOpHas mepepadoTKa MPUKUBAIOTCS C
TpyznoM. HecMoTpst Ha TO, YTO B OTAEIBHBIX O0JACTAX pa3esbHBIA cOOp Mycopa Havyaics B 2002
roJy U OCYIIECTBISIETCS MO Cell JIeHb, MycopornepepaboTka AaeT MpeArnpUHUMATENsIM MEHBIIYIO
NpUOBLIb, HEXKEIW COJIEp)KaHWE NPUBBIYHBIX CBAJOK OTX0J0B. Hampumep, B 12 MWIIHOHHOU
MockBe umeercs Bcero jmib 300 mMyHKTOB pa3aenbHOro coopa orxonoB. Iloutu 90 mpoieHTOB
MOCKOBCKOTO MycOpa OTIPAaBJISETCSI Ha CBAJKHU, O IPOLIEHTOB CXKUIAETCSA, U BCEr0 TOJBKO 4
MIPOLIEHTA UJIET Ha MepepadoTKy.

OKCHepThl CUUTAIOT, YTO 3Ta CUTyalHsl IPOUCXOAUT BCIEICTBUE TPYIHOCTEH C MOJy4YEHUEM
npuObuield B pe3ynbTare mnepepaboTrku. Ecmu Ol MycopormepepalaThiBalOIIMe MPEANPUSTUSL
MOJIydaau XOTSl OBl MOJOBHUHY TE€X CPEACTB, KOTOPbIE MOXKHO 3apaboTaTh 3a COAEpKAHHUE CBAJIKHU,
cutyauus Obl ucnpaBuiack. OQHAKO CErojiHs MycoporepepadaThIBaroIue 3aBO/IbI 3apadaThIBalOT
JI€HbTY TOJIBKO OT MPOJakKh MaTepUasoB, MOJYYEHHBIX B pe3yibTaTe nepepadotku. [lpu aToM um
CaMHUM MPUXOIUTCA IJIATUTh 3a NpUOOpeTeHHe OTXO0A0B Al mnepepaboTku. IlosTomy ropasmo
BBITO/IHEE COJIEPIKATh CBAJIKY, MTOJIydas 3a 3TO CPEJICTBA, HIIN K€ CKUTATh OTXO/IbI.

Ha teppuropun Antaiickoro kpas MoKa CYLIECTBYET TOJIBKO OJHO MYCOPOCOPTHPOBOYHOE
npenmnpustue OO0 «IKOTeXNpoM», U OHO B JaHHBI MOMEHT He paboTaerT.

Hauunas ¢ 2011 roga xpaeBble BiacTH Mpeiaraid (UHAHCOBYIO MOJICPHKKY MPOEKTaM,
CBSI3aHHBIM C pPa3/IeJIbHBIM COOpPOM M IMepepaboTKON oTX0A0B. bbul 0100peH 3amyck 7 MpoeKTOB
o01eit crouMocThio 7, 25 MWILIMOHA pyoieit Ha Teppuropuun briarosemenckoro, Kynynaunckoro,
Anraiickoro, Kocuxunckoro, 3anecoBckoro, buiickoro u TamepmeHnckoro paitonoB. M3 178
OpraHu3alyii Kpas, 3aHUMAIOLIMXCS COOPOM M YTHIIM3aLUEeH OTXOJ0B, TOJBKO 13 MpakTHUKYIOT
pasnenpHbIN cOOp Mycopa.

B 3axiroueHne HaM XOTeIOCh Obl OTMETUTh, UYTO, HECMOTPSL Ha TO, YTO YTUIIM3AIM OTXOJIOB
SBIJIIETCS OJHUM M3 BaXXHBIX BOIPOCOB IJI00aNbHOM MOBECTKH, B PoccuM HET 0Co3HaHUS BCEro
MacmTaba JaHHOW MpoOJIeMbl KaK CO CTOPOHBI BiacTed, Tak W CO CTOpPOHBI HaceneHus. [lpu
YCIIOBUU MOAJEPKKU OT (peIepaIbHbIX U MYHHUIUIAIBbHBIX OPraHOB pa3/ieibHbId cOOp U BTOpUYHAS
nepepadoTKa OTXOAOB MOTYT TNPUHECTH I0JIb3y HE TOJBKO JIMIIL OKpY)KaIoLleW cpeae, HO
SKOHOMHUKE.
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EMPLOYMENT PROBLEMS OF A SPECIALITY
«STATE AND MUNICIPAL MANAGEMENT»
Tkachenko A. E., Kudryashova E. V. — students, Kandaurova Z. N. - senior teacher
Altai State Technical University after 1.1.Polzunov (Barnaul)

Employment is the system of activities undertaken by the organs of state and public
organizations to assist the population in finding, direction and employment, in accordance with their
vocation, abilities, professional training, education and social needs. In accordance with the
legislation of the Russian Federation the duty to ensure employment of citizens is entrusted to the
territorial bodies of the State employment service.

I want to tell you about the problems of finding a job for civil servants, the area of professional
activity of specialists is management at the federal, regional and municipal levels of government.
The main directions of the professional activity of specialists are to ensure effective management in
the bodies of state and local authorities in accordance with the requirements and tendencies in the
development of the socioeconomic and political environment, improving the economic, political,
organizational and social life of the society, solving issues of interaction between the state and its
regional and municipal entities. The specialty state and municipal management assumes a wide
choice of employment, for example, the manager is prepared for the following types of activities,
which are allocated in accordance with his appointment and place in the management system:
planning of individual and joint activities, organization of work on goals, resources and results,
rational control of employees’ activities and organization in general, team leadership and
coordination of activities in the external environment, employee motivation, representation of the
organization and its external interests, research and diagnosis of problems, forecasts, goals and
situations, consulting, methodological and educational work with employees, innovation in
management, as well as in research work and in pedagogical activity. But despite this, the university
graduates find it difficult to get a job. Firstly, this profession becomes more and more popular every
year and more and more people receive a diploma of higher education for a manager. Therefore, the
selection of personnel to fill the vacant position is very large. In my opinion, not everyone can get a
job and unemployment appears as a result of it.

Secondly, corruption is a particularly important part of the problem in job placement. Often
people resort to bribery to get a job. This negatively affects the entire system as a whole.

In conclusion, 1 would like to say that this specialty is developing more and more and it is very
necessary for the state. | hope the state will cope with these problems, because it is the fundamental
discipline that is necessary for the maintenance and improvement of our society.If everyone makes
an effort, we can together change this world for the better.
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[TPOBJIEMbI 3BAHATOCTU CITELHMAJIBHOCTHU
«"'OCYAAPCTBEHHOE MYHUIIUITAJIBHOE YIIPABJIEHUE»
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3aHATOCTh — CHCTEMa JEATEIbHOCTH, OCYLIECTBISIEMON OpraHaMu TroOCyIapCTBEHHOW U
OOIIECTBEHHON OpraHW3alliy B IENISAX OKAa3aHHS MOMOIIY HACEJICHHWIO B IOWCKE, HAMPABICHUH U
3aHATOCTH B COOTBETCTBUU C €T0 MPU3BAHUEM, CLIOCOOHOCTSIMH, PO(GECCHOHATBLHON MOATOTOBKOM,
00pa30BaHMEM U CONMATBHBIMU MTOTPEOHOCTSIMHU.

S xouy pacckazaTh BaM O MpoOieMax TpPYAOyCTPOWCTBA [UIsi TPaKIAHCKUX CIIyKalluX,
obmact MpodecCHOHANBHON JESATETPHOCTH CHEIHAINCTOB YIpPaBIeHHS Ha (deaepaabHoM,
PErHOHAIIBHOM M MYHUIIMIIAIBHOM YPOBHSIX BiacTh. OCHOBHBIC HampaBlieHUs MpodecCHOHaTbHON
JEeSTEILHOCTH CIIEIUAICTa-00ecTieueHre 3pEeKTUBHOTO YIIPABJICHUS B OpraHax rocy1apCTBCHHON
BJIACTH U MECTHOTO CAMOYIIPABJICHHS B COOTBETCTBUH C TPEOOBAHUSMU U TCHJICHIIUSMU B Pa3BUTUU
COIIMAIbHO-9)KOHOMUYECKOH W  TOJIMTUYECKOM OOCTAHOBKHM, YJYYIICHUS SKOHOMHYECKOH,
MOJIMTUYECKON, OpPraHU3allMOHHON W COIMANbHOM JKHU3HM OOIIECTBA, pEIIEHUS BOIPOCOB
B3aMMOJICHCTBUSL TOCYJapCTBA M €r0 PETHOHAIBHBIX W MYHUIUNAIBHBIX  00pa3oBaHMIA.
CrneuunanbHocTh «l'OCcynapcTBEeHHOE M MYHHULHMIAIBHOE YIPaBICHHE» MPErojaraeT MIMPOKU
BEIOOD JCSITETLHOCTH, HAPUMED, CIICIUATNCT TOCYAaPCTBEHHOTO U MYHUITUTIIAIIBHOTO YIIPaBICHUS
- MEHEeKep TMOATOTOBIEH K CIEAYIOIUM BHUAAM JCSTEIbHOCTH, KOTOPBIE BBIICISIOTCS B
COOTBETCTBHMM C €ro Ha3HAaUYeHWEM W MECTOM B CHCTEME VIPAaBICHUS: I[UIAHUPOBAHHIO
WHIUBUAYAIBHOH U COBMECTHOHM JAESITENbHOCTH, OpPraHM3allMi padoThl MO LEIsIM, pecypcam u
pe3yNbTaTy, PalHOHATBHOMY KOHTPOJIO JEATCILHOCTH COTPYAHHKOB M OPTraHU3AIHMH B IEJIOM,
PYKOBOJICTBY KOJUIEKTUBOM M KOOPAWHAIMU JEATEIHHOCTH BO BHEIIHEH cpeae, MOTHUBAIMU
COTPYIHUKOB, IPEIACTABUTEIHCTBY OPTAHM3AIMH W €€ BHEIIHUX HHTEPECOB, HCCICIOBAHUIO U
JMArHOCTHKE TpPOOJieM, MPOTHO30B, LE€NeH W CUTyallud, KOHCYIbTAI[MOHHOM, METOAMYECKOH H
oOpa3zoBaTenpHOW paboTe ¢ COTPYAHMKAMH, WHHOBAIlMOHHOW JEATETBHOCTH B  00IacTH
yIpaBJeHHUs, a TakkKe B HAYYHO-UCCIEIOBATENbCKOM paboTe W B TEAaroru4ecKoi
nestensHocTH.HO, HeCMOTpsi Ha 3TO, BBIMYCKHHKAM YHUBEPCHTETa TPYIHO HaWTH pabory. Bo-
MEPBBIX, 3Ta Mpodeccusi CTAaHOBUTCS Bce OoJiee MOMYISPHON C KaXKIbIM T'OJOM, M BCe OOIbIIE U
OoJpIIIe JIFOIEH TOJIYy4aroT JUIUIOM O BBHICIIEM oOpa3oBaHMM HJisi MeHemkepa. [losTomy moabop
MepcoHaNa sl 3aloJHEHUS] BaKaHTHOW MO3MIIMK O4YeHb BelHK. [lo MoeMy MHEHUIO, He Ka)IbIi
MOXET MOJYYUTh padoTy.

Bo-BTOpBIX, KOppymius SBISETCS OCOOCHHO Ba)KHOM YacThiO MPOOJIEMBI TPYIOYCTPOWCTBA.
Yacro siroau MpUOETAIOT K B3ITOYHHYECTBY, YTOOBI YCTPOHUTHCS Ha pabOTy. DTO OTPHIIATEIHHO
CKa3bIBAETCS HA BCEU CUCTEME B IIETIOM.

B 3akmrouenun, s xoTen OBl CKa3aTh, UYTO 3Ta CIEUAIFHOCTh pa3BUBAETCS Bce OOJBIIE M OHA
OUeHb HY)KHa rocymapctBy. Sl HaielCh, YTO TOCYIapCTBO CIPABUTCS C JITUMHU MpodIeMamH,
MOTOMY 4YTO 3TO (yHJIaMeHTalbHas TUCIHMIUINHA, KOTOpas HEOOXOJMMa IS TOJICpKaHHUS W
yIy4IIeHUs HaIero odmiecTBa. Ecnu Kakaplil clienaeT yCUine, Mbl CMOXKEM U3MEHUTH 3TOT MHUP K
Ty4IIeMy.
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THE ORIGIN OF THE RUSSIAN MINING INDUSTRY
Tynyanov N. S. — student, Kremneva A. V. — associate professor,
Litvinova O. A. — associate professor
Altai State Technical University after 1.1. Polzunov (Barnaul)

During the reign of Ivan IV the Proclamation of Mining Affairs was issued that appointed
specialists in mineral deposits search. At that time rapid eastern and southern growth of the Russian
territories was accompanied by the discovery of numerous mineral deposits.

New deposits of cupriferous sandstone were discovered in the basin of the Pechora river in Pre-
Ural knee bend, in the upper reaches of the Kama river (e.g. Grigorov deposit, etc.) and not far from
the city of Perm. In 1635-1640 a new copper-melting plant came into operation in the vicinity of
Solikamsk. Initially the copper melting production was organized in the neighborhoods of Grigorov
deposit. It was the first his copper-melting production in Russia. In his letter to the Russian tsar
Peter the Great, where Vassily Tatishchev, a prominent Russian economist and factory-owner,
wrote about the transfer of state metallurgy plants to private owners, the author referred to that
deposit as “Grigorov copper deposit”.

Only in 1700, during the reign of Peter the Great, governmental management of the mining
industry was set up. As it was noted by M.V. Lomonosov, “Peter’s enlightenment opened the
inward parts of the mountains”. At that time all kinds of people were engaged in the mining
industry in the Southern Urals — merchants, rifle makers from Tula, local mineralogists and
businessmen, aristocrats from the capital and members of the local gentry. The need for fuel
resulted in the start of combustible materials extraction. In 1723 the expedition lead by G.G.
Kapustin discovered the first coal deposits in the area of modern day Donbass. Rich coal deposits
were discovered in the vicinity of Tula, the Kansk-Achinsk basin, Cheremhov, Podkamen
Tunguska, Sahalin, but their exploitation only started in the years to come. In the XVIII century
coal was used in small quantities in salt pans stations, blacksmith’s shops, and only some time later
was widely used as the basin energy source in metallurgy.

However the most important discoveries were made in the XV1II century in the Urals territory,
that turned into leading mining center of Russia due to the achievements of the Demidov dynasty.
After the deposits of magnetic iron ore had been discovered inVerchnyaya Tura province in 1696,
rich deposits at the foothills of the Visokaya Mountain in the neighborhood of Nizhny Tagil were
discovered, as well as the deposits of the Blagodat Mountain (near Kushva), the Magnitnaya
Mountain, in the areas of the Kachkanar Mountain and Lake Baikal. Many of them have been
developed from the XVIII century up to the present days.

In 1768-1774 P.S Pallas, a Russian natural scientist, undertook expeditions to different parts of
the Russian Empire including the Urals. In the result the first map of surface rock and mineral
resources of the Middle Urals was drawn in Volume Il of the book describing his expedition. The
map proves high degree of mineral resources exploration in the Urals Region in the late XVIII
century. A telling impact on the development of mining was brought by the book by M.V.
Lomonosov “The basics of metallurgy and mining” with its treatise “On the Earth Layers”
published in 1763 r. It was the first book to speak on the search characteristics of extractable
minerals and the companions.
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To conclude, we may state that by the late XVIII century, due to the active protectionism
policy, Russia had turned into one of the leading mining industries in the world and had sufficient
deposits of mineral resources to meet the state and its people and to provide the growth of its own
industries.
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O 3APOXJIEHMM POCCUMCKOV I'OPHOIOBBIBAIOIIEN ITIPOMBILIJIEHHOCTU
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ITpu MBane IV B 1584 roay Bo3nuk rocynapeB I[lpuka3 xameHHbIx nein. B cocraBe storo
npuKa3a ObLIM CIELHUATUCTBI 10 pa3BelKe M MOMCKY MecTopokiaeHuid. Ha sTom stame ObicTpoe
YBEJIMUEHUE TEPPUTOPUU CTPAHbBI HAa BOCTOK M Ha OT COIPOBOXJAAIOCh OTKPBITHEM
MHOT'OYHCJICHHBIX HOBBIX MECTOPOXKACHHUN ITOJIE3HBIX HCKOIIAEMBIX.

B Ilpenypanbckom mporube OBUTM OTKPBITHI M BOBJICYEHBI B JKCIUTyaTalldi0 HOBBIC
MECTOPOXKJICHHUS MEAMCTHIX IlecYaHUKOB B OacceiiHe [ledopsl, B BepxoBbsix Kamsl (I'puroposckoe u
ap.) u 'y Iepmu. B 1635-1640 rT. OBLT BBEJICH B AKCIUTYaTAIUIO TIEPBBIA MECTUIABHIILHBIN 3aBOT B
okpectHOCTAX Connkamcka. [IepBoHauanbHO IPOU3BOACTBO MEAM OPraHU30BAIM HENOAANIEKY OT
I'puropoBa pyanuka. Oto ObUT TepBblii B Poccun MenemuiaBUIIBHBIN 3aBOJ, KOTOPHIM Bacmmmii
Huxutnu Tarumes B 3anucke [letpy I o nepenaye ka3eHHBIX METAIITyPrHUECKUX 3aBOJ0B YaCTHBIM
BJIaJIENIbI[aM Ha3bIBACT «MeAHbIe [ pUropoBCcKue».

B 1700 rony, mums npu Iletpe I, B Poccun ObL1o 3am0keHO rOoCyIapCTBEHHOE YIpaBJICHUE
ropuom nenom. [lo metkomy 3ameuanuto M.B.JlomoHocoBa, Onarogaps “npocsenienuto [lerposy”
ObuIM “OTBEpPCTbl BHYTpeHHOCTH rop”. B sror mepuox Ha IOkHOM VYpane ropHbIM JelIOM H
TOPHO3aBOJICKUM TMPEANPUHUMATEIBCTBOM 3aHUMAJIUCh MPEACTABUTENN KYIEYeCTBA, TYJIbCKUX
OpPY’KEHHUKOB, MECTHBIX PYIO3HATLEB U PYIONPOMBIIUIEHHUKOB, CTOJIMYHBIX ApUCTOKPAaTOB M
MeCTHBIX ABOpsH. OCTpas HeXBaTKa TOIUIMBA MpHUBENA K Hadyajdy pa3pabOTKHU rOprOYUX MOJIE3HBIX
uckonaemsix. B 1723 r. sxcniegunumst I'.1I".KamyctrHa oTKpbLIa nepBbIe 3aJIEKU KAMEHHOIO YIS B
Honb6acce. boraTeie 3anexu yrias OblIM OTKpBITHL B paiioHe Tynbl, Kancko-AunHckom Oacceiine,
Yepemxose, Ha [lonkamenHoit TyHrycke n Ha CaxajluHe, HO K UX pa3pabOTKe MPHUCTYIUIH TOIbBKO
Ha nocnenyronmx stanax. B XVIII B. yromp ucnosb3oBajicss B HEOONBIIUX MaciiTadbax jist
COJIEBAPEH, MEJIKMX KY3HHUI[ M TOJIBKO CO BPEMEHEM Hadajl IIMPOKO IMPHUMEHATHCS KaK OCHOBHOE
SHEPTreTHYECKOE ChIPbE B METAJLTYPTHUU.

Ho cambie Baxuble mis Poccun otkpeitus Obutn crienansl B XVII B. Ha VYpane, KOTOpBbIif
Onarofaps yCWIHSM, B MIEPBYIO OU€pE/Ib, TUHACTHH MPOMBIIUIEHHUKOB JleMHI0BBIX MTpeBpaTUiICs B
TJIaBHBIA PYAHBIN LEHTp cTpaHbl. Beien 3a 3ayiexaMu MarHUTHOTO JKeJIe3HsIKa, OOHApYKEHHBIMH B
1696 r. B BepxHeTypckoM yes3fne, ObUTH pa3BefaHbl OoraTeliiie MeCTOpOXACHUS T. Bpicokoi y
Hwuxnero Tarwna, r. braaromare y Kymsel, r. MarautHo#, a Takxke B paiioHax KaukaHapa un
baiikana. bonpmmHCTBO M3 HUX 3Kciutyatupyercs ¢ X VIII B. 10 HacTosmero BpeMeHu.

[1.C.ITannac, poccuiickuii reojor u Ootanuk, B 1768-1774 rr. mpoBoausl MapuUIpyTHBIE
HCCIEA0BaHMUs B pa3nu4HbIX dacTsax Poccuiickoit Mmnepun, B ToM 4ducie Ha Ypane. PesynpraTom
9TUX HCCIEIOBAHUN SIBISETCS JEMOHCTpUpyEMasl IepBasi KapTa BBIXOJOB TOPHBIX MOPOA U

30


http://biofile.ru/geo/15160.html

II0JIE3HBIX HMcKonaeMblx CpenHero Ypana U3 2-ro ToMa ero myremectsuidl. Ha Hell MOXKHO BUAETH
JOCTaTOYHO BBICOKYIO CTENEHb H3YYEHHOCTM M OCBOEHHOCTH MHHEPAIbHBIX PECYPCOB ITOTO
peruona Bo Bropoi nojoBuHe XVIII B. 3ameTHOe BIMSHME Ha PAa3BUTHE IOMCKOBBIX M TOPHBIX
pabot B Poccum oxazan tpyn M.B. JlomonocoBa “IlepBbie OCHOBaHMS METAJUTYPTUU WA PYIHBIX
nen” ¢ mpuwioXkeHueM Tpakrara “O cinosx 3eMHbIX’, u3AaHHbd B 1763 r. B Hem BmnepBbie
TOBOPHWJIOCH O TIOMCKOBBIX ITPU3HAKAX MOJIE3HBIX MUHEPAJIOB U UX CIIyTHUKAX.

Wtak, MOXXHO KOHCTaTUpoBaTh, uTo K KoHIy XVIII B. Poccus, Omaromapst sHepruyHON
IIPOTEKIIMOHUCTCKOW  TOJMTHKE €€ IIpaBUTENIed, MpeBpaTWiaach B OJHY M3  BEAYIIHUX
rOpHOAOOBIBatOIINX JepkaB Mupa. OHa Obula oOecriedeHa MOYTH BCEMM BHUIAMHU MHHEPAIBLHOTO
CBIPbsl, HEOOXOJUMBIMM JJIsl HYXJ HACEJEHUS U ToCyIapcTBa, a TaKXKe pa3BUTUS COOCTBEHHOM
IIPOMBIIIJIEHHOCTH.
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THE INFLUENCE OF TECHNOLOGIES ON OUR LIVES
Fedeneva V. N. — student, Degtyar G. D. — associate professor
Altai State Technical University after I.1. Polzunov (Barnaul)

Nowadays technologies have become an essential part of our lives. People invent many things
such as mobile phones, ebooks, computers, video games and other electronic equipment for work
and home. However, a lot of scientists believe we rely too much on machines and it brings a
dangerous consequence.

First of all, I would like to say that technological advances are changing our lives very rapidly.
Modern children feel ill at ease without their gadgets. So, they choose to seat at home and play all
the time. Teens prefer to sending «smsy or chatting in the social networks than to spend time with a
family. Also, children don’t understand the impotence of the live communication, because they can
easily make a video calls and send an «emoji» (ideograms and smiles) in the chats. Most of them
have rachiocanmpsis, nerve diseases and eyes diseases. Besides, teens started to play in violent
video games. Such children get addicted to play all the time and are not able to live a normal life.
There are a lot of cases when the child immersed in a virtual world and don’t see the reality. After
that we can heard about murders, suicides and robbery. So, can we say that technologies will
destroy us soon?

To my way of thinking, we should also find advantages. Technology facilitates our lives and
saves our time. People can easily to talk with their friends from different countries and continents.
With the help of aviation technology we are able to reach the distant places within hours.
Computers help us to do the most difficult sums and investigate complicate data. Moreover, a
computer can help children to pass exams, because there are a lot of training programs which enable
children to improve knowledges in any subject. The use of the Internet for getting a various
information makes our knowledge wider. Besides, high technologies play an important role in
medicine. People with disabilities can easily recreate limbs, find and cure a serious disease. Also,
we can make the appointment with a doctor at the different places far from home.

To sum up, people should continue to develop technologies, but they must to do it wisely.
Otherwise we may regret in the future.
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BJIMSIHWE TEXHOJIOTUN HA HAIITY )XU3Hb
®enenena B. H. — crygent, dertsaps . [I. — cT. npenoxaBarens
AnTalickuii ToCy1apCTBeHHBIN TeXHU4YecKnid yHuBepcuTeT uM. .. [Ton3ynona (1. baphayn)

CeronHss TEXHOJOTUU CTald HEOTHEMJIEMOM YacThio Hamiel >xu3Hu. Jlonum wuszobperaror
Pa3jInUHbIC BCIIU, TAKHUC KaK: MO6I/IJIBHLIG TGJIG(i)OHbI, 9JICKTPOHHBIC KHUTH, KOMIIBIOTCPBI, BUICO
UTPBI U IpYTHE 3JEKTPOHHBIE YCTPOicTBa s paboThl U noma. OJIHAKO, YUCHBIE YBEPEHBI B TOM,
YTO MBI CJIMIIKOM 3aBUCHUMBI OT MAalIMHBI U 3TO BEACT K CCPLC3HBIM IMOCJICACTBHUAM.

Jlns Havana, MHE XOTeNOCh Obl CKa3aTh, UTO TEXHOJIOTMYECKHUE JOCTIXKEHUS TIEPEBOPAYUBAIOT
HaIly >KHU3Hb JOBOJBHO OBICTpO. COBpPEMCHHBIC JIETH HE MOTYT COCPEIOTOYUTHCS 0€3 CBOHMX
ycrpoiictB. [lo 3TOMy, OHU BBIOMpAIOT HAXOAWTHCA OMAa M WUrpaTh BCce BpeMs. THUHIUIKEPHI
npeano4uTaroT 60JIBHIG OTHPABJIATE «CMCH» COO6HIGHI/I$I HJIN KC NCPCIIUCBIBATHCA B COLMAJIBHBIX
CeTsIX, 4eM MPOBOAWTH CBOE BpeMsi ¢ ceMbell. Takke, AeTH HE MOHHMMAIOT BaXXHOCTb KHBOTO
O6HI€HI/I$I, IMIOTOMY 4YTO OHHM C JICTKOCTBIO MOT'YT CHACJaTb BHUJACO 3BOHOK H OTIIPABUTH CMallJIUK B
yarax. Y OOJBIIMHCTBA M3 HHUX HAOJIOJAIOTCS WMCKPUBIEHHBIE IO3BOHOYHUKH, 3a00JIeBaHUA
HEpBHOW CHCTEMBI U Mpo0ieMbl co 3peHueM. Kpome Toro, THHIHKEpBI CTalIU MPOSIBIISITH HHTEPEC
K ’KECTOKHUM BHJI€0 UrpaM. Takue JAeTH BBIHYKIEHBI UTPATh BCE BPEMs M HE MOTYT KHUTh OOBIYHOI
HOpMaJIbHON XKM3HbIO. CyIllECTBYIOT MHOIO CIy4aeB, KOI/Ia JIETU MOTPYKAIOTCA B BUPTYaJbHBIN
MHUp M HE BHIAT peanbHOro. Takum o0Opa3oM, MOKEM JH Mbl CKa3aTh, YTO TEXHOJOTHH BCKOpE
YHHUYTOXKAT HAC.

S cuuTaro, 4YTO MBI JOKHBI HAWTH MOJOXKHUTENbHBIE ACMEKThl BO BIMSHUU TEXHOJIOTHM.
TexHOoIIOrUH TOMOTAIOT U COXPAHSIOT Hamie BpeMs. JIFoAu MOTYT C JIETKOCTBhIO pa3roBapuBaTh CO
CBOMMHU JPY3bsIMU UX PA3HBIX CTPAH U KOHTUHEHTOB. C MOMOIIbIO aBUALIMOHHBIX TEXHOJIOTHM MbI
MOKEM JOCTUTHYT Jajiekhue Mecra 3a yac. KoMmmbroTep momoraer HaM JejlaTh CaMyl0 CIIO>KHbBIE
3a/1aud U UCCIEAOBAaTh CIOXHBIE JaHHbIE. Takke KOMIBIOTEP MOXKET MOMOYb AETSIM CO chadeit
9K3aMEHOB, TaK KaK celyac CyIIeCTBYeT OO0JbIlIoe pa3HOOOpa3ve TPEHHPOBOYHBIX IPOrPAMM,
KOTOpBIE IIOMOTYT COBEPIIEHCTBOBATh UX 3HAHUS B JMIOOBIX IpeaMeTax. Vcmonb30BaHne HHTEPHETA
JIIs pa3n1/1qH0171 I/IH(l)OpMaIII/II/I, ACJIaCT HalllkM 3HAHWUA HIUPC. KpOMC TOI'0, BBICOKHME TEXHOJIOI'MK1
UTPAIOT BaXHYIO POJb B METUIMHCKOHN cepe. Jltoam ¢ orpaHMYEHHBIMU CHOCOOHOCTSIMH MOTYT
Terepb BOCCO3/1aBaTh KOHEUHOCTH, OOHAPYKMBATh M JICUUTHh CEPhe3HbIe 3a0oseBaHus. Eine mbl
MOEM 3alUCaAThCS Ha MMPUEM K Bpady HaxoJsCh JAJIeKO OT JoMa.

HOI[BOI[?[ HUTOI'M, HY>XHO CKa3aTb, 4TO JIFOAWU JOJIKHBI 6€3OFOBOpO‘-IHO Pa3BUBAThL TCXHOJIOTHH,
HO B TO X€ BpeMsl OHHM JOJKHBI MOAXOAWTH K 3TOMY Myapo. Beab MBI MokeM moxenatb 00
MOCJIC/ICTBHSIX B OyAyIIEM.

Cnucok JmrepaTypsl:

1. The most important effects of information technology on the society. [DnexkrpoHHbII
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http://hitechplatform.blogspot.ru/2011/04/most-important-effects-of-information.html?m=1  (Jlata
obpamenus 17.03.17).
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THE POLZUNOV’S “FIRE MACHINE” VERSUS WATT’S UNIVERSAL ENGINE
Chesnokov I.A. — student, Kremneva A.V. — associate professor,
Litvinova O.A. — associate professor
Altai State Technical University after I.I. Polzunov (Barnaul)

Ivan Polzunov got the idea of building his "fiery machine™ while reading the book by 1.V.
Shlatter "A Detailed Manual to Mining". This book had a drawing of one-cylinder machine
invented by Thomas Newcomen. But the manufacturing techniques of the machine were not
mentioned. Subsequently, having borrowed from Shlatter the idea of the atmospheric steam engine,
Polzunov managed to create his model of a steam engine, on the basis of his own knowledge and
scientific literature, in particular M.V. Lomonosov's works.

The main problems in the construction of a prototype were: lack of people capable of
promoting the construction of the engine, problems of financing and geographical location of the
engine.

If the engine had been built in the Urals, but not in Altai, the construction would not have been
so costly. For instance, there were more chances to cast the required thin-walled cast-iron or copper
boiler, and transporting such a boiler to Altai was quite expensive. Another problem that could have
been sorted out had Polzunov initiated the construction in the Urals was piping water to the
prototype. The pipes used by Polzunov were borrowed from the Zmeynogorsk mine (as there was
no opportunity to cast the new ones), and they could not pump the sufficient amount of water to the
engine. It was besides possible to solve a problem with the pipes pumping water since pipes for a
prototype were taken from the Zmeinogorsky mine (as to cast other opportunities was not), and
these pipes did not pump enough water. In addition to it there were small mistakes in the drawings
of the engine and minor defects of its components that could have been avoided in the Urals
factories because casting, lathing and blacksmith technologies were more developed there at that
time.

It goes without saying, that the invention of I.1. Polzunov was much ahead of his time, because
then it was much easier to hire cheap work force than to construct a mechanism at the price of a
whole factory. However, the death of the inventor challenged the further development of his steam
engine. In our opinion, Polzunov would not have had any difficulty to adjust his invention to other
needs, and improve and develop it to the point of the universal engine. Then, quite possible, the
patent for the universal engine would have belonged not to James Watt but to our fellow-
countryman lvan Polzunov.

James Watt’s universal engine was more thought through than the prototype built by Polzunov.
It was due to the fact that Watt based on drawings, calculation, advantages and disadvantages of the
engines already invented. What he did was actually the improvement of the existing Newcomen’s
engine but not the invention of a new mechanism. The main idea that made Watt’s engine different
from Newcomen’s was the isolated chamber for steam condensation (or cooling). His design also
suggested the pressurisation of the upper part of the cylinder, and the steam was passed not only to
the lower but also to the upper part of the cylinder.

On the construction of the prototype Watt managed to potentate his engine more than
Newcomen did, however Watt’s engine had a very low degree of efficiency (1-2 %) and its
performance was by fits and starts so it could only be used as a pump. To bring into action other
mechanisms the engine had to have a flywheel and rotate in a regular way. Initially Watt wanted to
use a crank shaft for this purpose, but it had already been patented, so Watt decided to bring
changes to his engine and adjust it to the epicyclic gearing. On the reconstruction of the prototype,
he managed to patent the universal engine.
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Needless to say, from the point of construction Watt’s invention was more elaborate. However,
its power only exceeded Polzunov’s machine a little over 10 horse powers. We should also consider
the fact that Watt had the drawings and other things created by his predecessors, what is by no
means unimportant, he had sponsors, who promoted his inventions.

To conclude, I'd like to add, that in my view, Polzunov managed to do more than Watt to
promote steam engines. If he did not die of galloping consumption, he would have definitely got a
patent for the universal engine.
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«OTHEHHAS MAIIIMHA» TIOJI3YHOBA U YHUBEPCAJIbHBIM JIBUTATEJIb YATTA
UYecnokoB U. A. — crynent, Kpemnuesa A. B. — k.¢.H., JOIEHT,
JIutBuHoBa O.A. — K.M.H., JOIIEHT
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Wnest 3apoxaeHus «OTHEHHO» MalliuHbl, BO3HHKIA y [loa3yHOBa BO BpeMs UTEHUS KHUTH
N.B. Ilnarrepa «OOcTOsITENbHOE HACTAaBICHUE PYIOKOMHOMY JAeny». B naHHOW kHUTE OBLI
MPOWJLTIOCTPUPOBAH  YEPTEXK  OJHOUMIMHAPOBOM MamuHbl Hpiokomena. O  TEXHOJIOTHH
M3rOTOBJICHHS] CaMOM MalllMHbI cka3aHo He ObuIo. B mocnmeactsum, mozammctBoBaB y lllmaTtrepa
uzaero napoarmocheproro npuratelis, [10J3yHOB Ha OCHOBE CBOMX 3HAHW M HAYYHOH JIUTEPATYPHI,
B YacTHOCTH U3 TpyAaoB M.B. JlomoHOCOBa, cMOTr cO34aTh CBOIO COOCTBEHHYIO MOJETH MapOBOM
MaIITUHBI.

['maBHBIMH TIpOOJIeMaMH B CTPOUTEIBCTBE OMBITHOTO OOpaslia CTajau: OTCYTCTBUE IIOJEH
CIOCOOHBIX TTOCTIOCOOCTBOBATH B CTPOUTEIHLCTBE MAIIMHBI, a TAKXKE MpodsieMa ((MHAHCHUPOBAHUS U
pacmooKeHus B reorpaduyeckoM IjiaHe.

Ecnu 6b1 MamHy cTpounii Obl Ha Ypale, a HE Y Hac B Kpae, TO 3aTpaThl HA CTPOUTEIHCTBO
oKa3aiuch Obl HE CTONb BhICOKH. Hampumep, Ha Ypaie ropa3no 0omblie BO3MOKHOCTEH OTIUTH
YYTr'yHHBIM WJIA K€ MEIHBIH KOTEJ, a TPAaHCIOPTHPOBKA TaKOTO KOTJa Ha AjTail — JOBOJBHO
3arpaTHOe nen0. OmsaTh e MOXXHO ObUIO pemIuTh ImpodiieMy ¢ TpyOaMu MOJAIOUIMMH BOAY, T.K.
TpYOBl JJi1 ONMBITHOrO oOpa3na ObUIM B3STHI CO 3MEUMHOTOPCKOrO pyAHHKA (IMOCKOJBKY OTJIUTH
Jpyrue BO3MOXKHOCTU HE ObLIO), a JaHHBIE TPYObl HE MOJABAIM JOCTATOYHOE KOJTUYECTBO BOJIBI.
[ToMuMO 3TOr0 BO3HUKAJIO JOCTATOYHOE KOJWYECTBO HE3HAYMUTEIBHBIX HENOACIIOK B TUIAHE
KauecTBa JeTajeil U mpocu€ToB B KOHCTPYKIIUHU, KOTOPBIX MOXHO ObLIO M30€kaTh Ha Ypaie, T.K.
TaM JTUTEHHOE, TOKapHOE, Ky3HEYHOE 110 OblIh 00Jiee pa3BUTHI.

besycnoBHo, nzobperenue [lon3yHoBa HAaMHOTO Omepenuo cBOE BpeMsl — B T€ TOJbI MPOIIE
OBLJI0O TPUMEHATH JCHIEBYI0 PabOYyl0 CHIIy, Y€M CTPOUTh HEKMA MEXaHWU3M CTOMMOCTBIO C
MOJIHOIIEHHBIN 3aBoJ. OpHako MpoOIeMON JanmbHEHIIero pa3BUTHS MapOBOM MAIIMHBI CTala
KoHunHa u3zoOperarens. Ha nam B3rmsaa, [lon3yHOBY He cocTaBmwiio Obl TpyJda MPUMEHUTH CBOIO
MalluHy U A7 IPYTuX HyXI, 10padoTarh €€ 10 YHUBEpCcalbHOTO aBurarens. M Torma, BO3MOXHO,
MaTeHT Ha W300pEeTEeHHE YHUBEPCAIBHOTO JIBUTATENs TMPUHAJICKAT Obl HE YaTTy, a Halemy
3eMIISIKY.

YHuBepcanbHBI IBHUTaTeNh Yarra ObL1 Oosiee mpoaymad, 4em asuratensb [lon3yHoBa, T.K.
VYaTT onupancs Ha 4YepTexH, pacu€Thl, HEJAOCTATKU M JOCTOMHCTBA YK€ HM300pETEHHBIX paHee
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nsurarenei. [lo unee o He M300pEN NBUTATEND, & MMOMPOCTY YCOBEPIICHCTBOBAN Y)KE UMEIOIITUICS
nsuraresib HetokomeHna. OcHOBHast ujes, OTJauyaromas MaluHy Yarra oT mamuHbl HerokoMeHa,
3aKJII0Yaiach B M30JMPOBAHHOW KaMmepe Uil KOHJACHCAMH (OXJaXKICHHs Iapa), TAaKKe B HJICIO
BXOJWJIA T€pMETU3AIM BEpXHEH YacTH LMWJIMHAPA U 10Ja4ya Mapa He TOJIbKO B HUKHIOKI, HO U B
BEPXHIOKO YaCTh UMJIMH]IPA.

[Tocne U3roToBIIEHUs OMBITHOrO 00pa3ia YaTT JOOMICS MOIIHOCTH OOJBIICH, YeM MOLIHOCTh
HrroxomeHnoBcko# mammnbl, ogaako KI1J[ ero mammab! ObUT BCE€ paBHO O4eHb HU30K (1-2%), 1 oHa
paboTasia peIBKaMu, MOATOMY €€ BCe PaBHO MOXKHO OBLJIO MCHOJIb30BaTh TOJIBKO Kak Hacoc. UToObl
mapoBas MalllMHA MOTJa TPUBOJUTh B JICHCTBUE JPYrHE€ YCTPOMCTBA, HEOOXOIUMO OBLIO
MPUCIIOCOOUTH KoJieco (B KayecTBe MaXOBHKa) M JOOUTHCS paBHOMEPHOro BpaieHus. M3HayanbHo
YaTT xoTen NpucnocoOUTh KPUBOIIUIHBIA MEXaHW3M, HO T.K. MATEHT HAa HEro ObUI 3aHAT, YarT
pELINI IepecTpOUTh MAlllMHY Ha IUIaHeTapHylo nepenady. [locne moctpoeHus ombITHOrO o0Opasia
JAHHOW MAaIlIWHBbI, YaTT NOJIYyYUJI NATEHT Ha Y HUBEPCAJIbHBIN JIBUTATENb.

KoneuHo, ¢ KOHCTPYKTUBHOM TOYKH 3pEHHS JBUTaTeNb YarTa Obul Jiydmie nmpogyMad. OqHako
10 MOIITHOCTH JIBUTATENb YarTta npeBocxo it [lon3yHnoBckuii qurarens Becero Ha 10 ¢ HeOombIIMM
JomaauHbIX cui. Hamo ydectb, yTo y VYarra ObUIM UYEpTEXKHM U NIPOYHE MaTepHalbl €ro
MPEIIIECTBEHHUKOB, a TAaKXe€, 4YTO HEMaJIOBaXXHO, CIOHCOPbI, KOTOpPbIC MPOJIBUTAIA €T0
M300peTeHUS.

B 3akitoueHne xo4y OTMETUTD, YTO, HA MOU B3rJiAl, [1o3yHOB caenanm HaMHOTO OOJbIIe st
MIPOJBMIKCHHS TTAPOBBIX ABUTaTenei, Hexenu YatT. M ecnu Obl 4aXxOoTKa HE MOJKOCHIIA BETUKOTO
n300peTaTelis, TO MaTeHT Ha Y HUBEPCATbHBINA JBUTATEIh, HCCOMHEHHO, TIOTYYHII OBl UMEHHO OH.
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PART Il. ENGINEERING SCIENCES

ELECTRONICS RECYCLING PROBLEM
Abyshkin I.S. - student, Masacheva I.A. - senior teacher
Altai State Technical University after I.1. Polzunov (Barnaul)

The problem of recycling electronic wastes in recent years is becoming increasingly urgent.
Technique becomes obsolete quickly, and the volume of electronic waste increases. This is due to
the daily needs of people in the electronic equipment that quickly becomes outdated and it becomes
unnecessary. At the same time, some of the goods becoming electronic waste are serviceable. The
amount of equipment thrown up is growing at a catastrophic rate. The world annually throws out
20 to 50 million tons of electronic waste. This represents about 5% of the total amount of municipal
solid waste [3]. If the electronic waste that mankind throws out in a year is loaded into railroad cars,
we get a composition that completely encircles the globe [1].

The search for a solution to the problem of electronic wastes management has its own
prerequisites. Perhaps the main prerequisite is ecological: substances that make up the electronics,
do not represent a danger during its use. Everything changes when the electronics become waste of
consumption and goes to landfill. As already mentioned, many of the substances that make up the
electronic waste pose a danger to humans and the environment. Once in the environment, dangerous
elements (especially carcinogens) lead to its irreversible changes. Taking into account the increased
volume of discharged appliances, it is necessary to sound the alarm. Next prerequisite is resource:
as already described above, the composition of electronic waste includes a variety of different
metals. Some of them are rare, and mining them is costly. It is also worth remembering that the
metal stocks in the world are not limitless.

Today ecologists are concerned about the volume of electronic wastes. That is growing every
year, every year millions of tons of different techniques fall into landfills. Since the electronic is
already no longer a luxury, it is available to people of a poor class. Therefore, the amount of
electronic scrap will grow very quickly.

The search for the most rational method is the actual problem. In total, there are several
methods of handling and processing of solid waste, which include e-waste: burning, composting,
recycling, dumping. Obviously, the burning, composting and dumping are not applicable for
solving the problems. All of these methods are not suitable for one reason: the harmful substances
contained in electronic wastes, when released into the environment cause catastrophic harm, leading
to irreversible changes. The use of such methods for treating contaminants from entering into the
environment is unavoidable.

However, there are reasonable ways to manage electronic wastes:

1. Reuse of obsolete electronics according to "rolling basis™: Functioning obsolete electronics
is transferred to the use of the poorer schools, non-profit organizations, etc. For example, low-
power computers can be used as a terminal connected to the Internet [2].

2. Using a suitable separate parts: the essence lies in the recycling, that is, equipment is
disassembled and removed parts are suitable. For example, 98%, computer parts, sent to recycling,
can be reused. It is actively used now in different stores, at radio market you can find a variety of
spare parts for various types of electronics. This greatly reduces the production of new products
containing hazardous substances, and also simplifies the search for the necessary details to people,
especially when the manufacturer stopped producing them [2].

3. The use of electronic waste as secondary raw material, if electronic devices at the beginning
of their "life cycle" are quite expensive. Since the bulk of the cost is "innovation™, implemented in
the device, in the end they do not have anything worth because of their impairment. As a result, the
cost of the device is almost equal obsolete cost in its manufacture, that is, only the cost of materials.
Though individually the price will be concretely than in a "mix", but if the cost of extraction of
items from devices will lower its value, this processing will be appropriate. However, experience
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shows that such "recycling” is unprofitable. To offset the cost of processing is necessary to make
the producer pay for recycling [2].

Based on the above we can conclude that electronic waste pose a serious threat to both the
environment and humanity as a whole. This problem has become global. We must now take
measures and find ways of management electronic wastes. Methods suggested above can be a way
to solve this problem. After all electronics waste is a source of secondary raw materials that can
help the extraction of rare elements. The reason is also limited resources of our planet.
Unfortunately, many countries in the world are not ready for this yet. However, they will be ready
when the problem would be on the agenda, because the problem with these waste - is a sign of
progress, but the progress will not stop. That is why this problem is of such a large-scale global
nature. Even hard to imagine what catastrophic consequences will the environment incur, if we
continues to ignore the problem, the environment and the mankind will suffer, as it depends on
nature, though people do not notice it.
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I[TPOBJIEMA YTWIN3ALIMN SJIEKTPOHUKHU
A6ymkun U. C. — crynent, MacaueBa U. A. — crapuuii npenoaaBaresib
Anraiickuit rocyapcTBeHHbIN TexHHuueckuil yausepcureT uM. .M. Tlonsynosa (r. bapnaayn)

[Tpobnema mepepabOTKM OTXOJOB 3JEKTPOHMKH B IOCIEIHEE BpeMsi CTAaHOBUTCS BcE Ooliee
akTyanbHOH. TexHHKa ycTapeBaeT ObICTPO, a 00BEM ANEKTPOHHBIX OTXOOB YBEIWYHBAETCS. JTO
CBSI3aHO C MOBCEAHEBHOI MOTPEOHOCTBIO JIFOJEH B 3JEKTPOHHOM OOOPYIOBAaHUH, KOTOPOE OUEHb
OBICTPO MOPAIBHO YCTapeBAeT M CTAHOBUTCS HEHYKHBIM. [Ipr 3TOM 4acTh TOBapoOB, CTAHOBSAIIUXCS
3JIEKTPOHHBIMU OTXO/aMH, sBIIseTCS HUCIpaBHOM. OOBEMBI BHIOpACHIBAEMOM TEXHHUKHM pPacTyT C
KaracTpouueckoil ckopoctbio. B Mupe exerogHo BeiOpackiBaioT oT 20 g0 50 MiH.T.
DIEKTPOHHOTO Mycopa. DTO COCTaBISET OKOJI0 5% OT 0011ero 00bEMa TBEPABIX OBITOBBIX OTXOJI0B
[3]. Eciu sneKkTpoHHBIE OTXOIbI, KOTOpbIE YEIOBEUECTBO BBHIOPACHIBAET 3a TrOJ IMOTPY3UTH B
KEJIE3HOJOPOKHBIE BATOHBI, TO MOJYYUTCS COCTAB, MMOJHOCTHIO OMOSICHIBAIOIINI 3eMHOI map [1].

K moucky pemeHuss mpoONeMbl yIpaBlIeHHUs JIIEKTPOHHBIMH OTXOJAaMH €CTh CBOH
npeanocsiiky. [loxkanyii, riiaBHas IpeArnochkUIKa — YKOJIOTHUECKasi: BEIECTBA, U3 KOTOPBIX COCTOUT
AJIEKTPOHUKA, HE TPEACTABISIFOT OMACHOCTH BO BpeMs €€ HCIONb30BaHMs. Bc€ MeHsercs, korma
3JIEKTPOHUKA CTAHOBMUTCS OTXOJOM IMOTpeOJIeHHs W MOMaJaeT Ha cBaiky. Kak yxe roBOpHIIOCH,
MHOTHE BEIIECTBA, BXOSIINE B COCTAB AIMEKTPOHHBIX OTXOJIOB, TPEACTABIISIFOT OMMACHOCTh KaK IS
YeJI0BeKa, TaK U JJIs OKpy»Karomied cpezpbl. [lonanas B OKpyXarollyto cpeiy, OMacHble JIEMEHTHI
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(0COOCHHO KaHIIEPOTCHHbIE) MPUBOAAT K €€ HEOOpaTUMBIM H3MEHEHHUSM. YUYHUTHIBas BO3POCIIHE
00BEMBI BBIOpAChIBAEMON TEXHUKH, HEOOXomMMO OuTh TpeBory. Cremyromas NPEANoChUIKa —
pecypcHasl: KaK yK€ OINMCBIBAJIOCH BBILIE, B COCTAaB 3JIEKTPOHHBIX OTXOAOB BXOIUT MHOXECTBO
pasnuyHbIX MeTaloB. HekoTopble U3 HUX BCTPEYArOTCS PENKO, a UX J100bua — JeNo 3aTpaTHOE.
Taxke cTOUT IOMHUTB, YTO 3aI1achl METAJNIOB Ha 3eMJle HE O€3rpaHUYHBI.

Vike cerofHs 3KOJOr'M O0O0ECIIOKOEHbI PAacTYIIMM M3 ToJia B Tojl 00bEMOM BBIOPACHIBAEMOIO
3JIEKTPOHHOr0 Mycopa. EKeroqHo MAJIJIMOHBI TOHH Pa3HOM TEXHUKH MOMAJA0T Ha CBAJIKU. Tak Kak
JIEKTPOHUKA YK€ IepecTaéT ObITh MPEIMETOM POCKOIIM, OHA CTAHOBUTCS JOCTYMHOH M JIIOASM
HuIero kiacca. [loaromy 06bEM 3JEKTPOHHOTO JIoMa OyAyT O4€Hb OBICTPO PACTH.

[Touck HauOosee palMOHAIBHOIO METOJA - akTyanbHas mnpoOinema. Bcero cymecrByer
HECKOJIbKO METOZIOB OOpalleHusi M TNepepadOTKH TBEPABIX OBITOBBIX OTXOJIOB, K KOTOPBIM U
OTHOCATCSL 3JIEKTPOHHBIE OTXOJbl: C)KUT'AaHUE, KOMIIOCTHPOBAaHHE, BTOpPUYHAs IepepadboTKa,
3axopoHeHue. OueBUHO, YTO CHKUTaHUE, KOMIIOCTUPOBAHUE U 3aXOPOHEHUE HE NPUMEHUMBI IS
pemieHust npobiaemsl. Bee 3TM MeTonbl HE MOAXOAST MO OJHOM NMPUYMHE: BpEIHbIEC BELIECTBA,
coJiepKalMecs B OTXOJaX AJIEKTPOHMKH, NPHU IMONAJaHUM B OKPYXKAIOUIYI0 CpEely HaHOCAT €l
KaracTpouueckuil Bpel, MPUBOJS K HEOOPAaTUMBIM M3MEHEHUSM. A NpPHU HUCIOJIb30BAHUU TAKHX
croco0oB 00pabOTKHM TMONajaHue 3arpsi3HSIOIIMX BEIIECTB B OKPYXKAOIIYI0 cpeny Oyner
HEn30eKHBIM.

Tem He MeHee, eCTh LIeIeco00pa3HbIe CIIOCOOBI YITPABICHHS JIEKTPOHHBIMU OTXOAAMHU:

1. [ToBTOpPHOE UCMONB30BAaHUE MOPAJILHO YCTAPEBIIEH IEKTPOHUKHU O «CKOJIB3SIIEH cxeme:
VcnpaBHast ycrapeBinasi >JEKTPOHHMKA Mepenarcsi B IOJNb30BaHUE Oojee OETHBIM IIKOJIAM,
HEKOMMEPUYECKUM oOpraHusaimusM u T.01. Hanpumep, MaloMOIIHbIE KOMIBIOTEPHI MOYKHO
WCIIO0JIb30BaTh, KAK TEPMHUHAII, TOAKIIOUEHHBIN K ceTn MHTepHeT [2].

2. Hcnonp3oBaHME OTAENbHBIX IPUTOJHBIX YAacTeW: CyTh 3aKJIIOYaeTcs BO BTOPUYHOU
nepepadoTKe, T.€. TEXHUKY pa3OMparoT U BEIHUMAIOT NpUTroAHbIe aetanu. Hanpumep, 98% neraneit
KOMIIbIOTEpA, OTIIPABJIEHHOI'O Ha BTOPUYHYIO MEepepaboTKy, MOXKHO MOBTOPHO MCIOJIb30BATh. DTO
aKTUBHO IIPUMEHSETCS U ceidac: B pa3HbIX MarasMHax, Ha paJiiOpbIHKaX MOYKHO HAMTHU pa3iIMyYHbIE
3aIl4acTd K Pa3HbIM BUAAM 3JIEKTPOHMKH. DTO CYLIECTBEHHO COKpAIAeT IMPOU3BOJCTBO HOBBIX
W3JIEINHM, COJepXalliX OIAacHbIE BEUIECTBA, a TAKXKE YNPOILIAET JIOASIM IMOUCK HEO0OXOIMMBIX
netajei, 0cOOCHHO, €CIIM POU3BOIUTENb IEPECTal MPOU3BOIUTH UX [2].

3.cnonb30BaHre OTXO/I0B 3JIEKTPOHUKH B Ka4€CTBE BTOPUUHOTO ChIpbs: Eciu 35eKTpoHHbBIE
YCTPOICTBA B Hayaje CBOETO OKM3HEHHOTO LIUKJIa» CTOAT JIOBOJIBHO HeAEHIeBO. Tak Kak JbBHHYIO
JIOJII0 CTOMMOCTHU COCTaBJISIIM «MHHOBALIMNY», peaJu30BaHHbIE B JAHHOM YCTpPOMICTBE, TO B KOHIIE
OHH YK€ HHMYEro He CTOSAT BBUAY MX oOOecleHMBaHHA. B uTOre, CTOMMOCTb yCTapeBILIEro
YCTpOICTBa MPaKTUYECKH paBHA ce0ECTOMMOCTH INPHU €ro MPOU3BOJCTBE, T.€. TOJBKO CTOMMOCTH
MaTepHaoB. X0Ts, O OT/ENbHOCTH UX LieHa Oy/IeT KOHKpETHEE, HEXKENIU B BUJIE «CMECH», HO €CIIH
3aTpaThl Ha W3BJIEYEHHE D3JIEMEHTOB M3 YCTpPOWCTBa OynyT HMI)KE €ro CTOMMOCTH, TO Takas
nepepabotka Oyner nenecooOpa3Hoil. OnHaKo, Kak MOKa3blBAE€T MPAKTUKA, TAKOW «PELUKIMHI
yObIToueH. YToObI BO3MECTUTH 3aTpaThl HAa MepepabOTKy HEOOXOJMMO 3aCTaBUTh MPOU3BOIUTEINS
IUTaTUTh 3a nepepadoTky [2].

Ha ocHOBe BBIIIEH3T0KEHHOIO MOXHO CJEJaTh BbIBOJA, YTO JJEKTPOHHBIE OTXObI
IIPEJICTABIISIOT CEPHE3HYI0 YIpo3y Kak OKPYXKAIOLIEH cpeze, Tak M 4YeJIOBEYECTBY B LIEJIOM. JTa
npobsema yxe nmpuodpena riodanbHbd Xapaktep. HykHO yxke ceiluac mpuHUMaTh Mepbl U UCKaTh
CIOCOOBI YIIpaBJIEHUS DJEKTPOHHBIMH OTXonaMmH. lIpeniokeHHble BbIINIE METOAbI MOTYT CTaTh
NyTéM K pELIEHUI0 JaHHON mpoOiembl. Beab OTXOIbI 3JIEKTPOHUKH SBISIOTCS HCTOYHUKAMU
BTOPUYHOT'O CBHIPbS, YTO MOXET MOMOYb J00bIUE PEeaKUX 3JIeMEeHTOB. [1oO0yauTh TYT JOIKHA U
OTpaHMYEHHOCTh pecypcoB Haiel miaaHeTsl. K coxkaneHuio, MHOTHE CTpaHbl MUpa K 3TOMY ellé He
rotoBbl. OlHaKO OHM OyIyT TOTOBBI, KOT/Ia 3Ta MpoOJieMa OKaKeTCsl y HUX Ha IMOBECTKE JHS, Bellb
npobsieMa, CBsi3aHHAas C JIAHHBIMM OTXOJaMHU - 3TO IpPHU3HAK Iporpecca, a IMporpecc yx e He
OCTaHOBUTh. MIMEHHO MOATOMY 3Ta mpobiaemMa HOCUT TaKOM MacIITaOHBIA TI00aTbHBIN XapakTep.
Benp naxe Tsxkeno mpeacTaBUTh, Kakhe KaTacTpo(pUYecKHe MOCIEACTBUS MOHECET OKpYyKarolas
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cpena, eclid U Jalibllle UTHOPUPOBATH ATY MpobJIeMy, a BMECTE C OKPY’KaIOIIeH cpesloi mocTpaiaeT
Y 4E€JI0BEYECTBO, TAK KaK OHO HAIPSAMYIO 3aBUCUT OT NPUPOJIbI, XOTh JIOANU U HE 3aMEYAIOT 3TOTO.
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BEHIND THE SCENES OF PUBLIC CATERING
Baychuk A.V., Vasileva A.V. — students, Abuhova 1.Y. — associate professor
Altai State Technical University after 1. 1. Polzunov (Barnaul)

21% century is a century of progress, nanotechnology and progressive people, but how often
these people come to the kitchens of their own homes? Increasingly, people prefer to visit
restaurants than to cook. But is it safe?

Consumer rights are regulated by Law No. 2300-1. According to the data of the Office of the
Federal Service for Supervision of Consumer Rights Protection and Human Welfare, the consumer
has the right to know about the producer, organization working hours and the services offered by
this organization. The consumer has the right to freedom of choice, to receive high-quality service
and information on certification of an organization, to obtain additional information on the main
consumer properties and quality of the production, as well as on the conditions for cooking.

Ideally, public catering companies must comply with these rules, but often the consumer gets
bad service, poor quality food, non-compliance with rules of Russian Federal Consumer Rights
Protection and Human Health Control Service

According to information by the Russian Federal Consumer Rights Protection and Human
Health Control Service on Altai Territory in the period from July 1, 2016 to November 1, 2016
1187 checks were run (378 — planned and 809 — unscheduled). During these checks 1155 offences
were detected, and 941 notices to comply were written, 1585 offences were administrative. These
figures are frightening, aren’t they?

What offences are recorded during the checks of Russian Federal Consumer Rights Protection
and Human Health Control Service? The most often found offences are:

- breakdown of technological processes which lead to crossing of the approaching production
line, convenience food and ready to sales product, and also to crossing products subjected to
utilization and suitable for application. As a rule, it takes place during a transfer of convenience
food from vegetable, meat and fish shops for cooking, and also when there isn’t a buttery hatch and
finished products are carried out to the general corridor.

- Contracts aren't signed or the relevant documents on certification of equipment (scales,
ultra-violet lamps, refrigerators) aren't provided
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- There is a lack of protective fittings on lamps in shops, warehouse and economic rooms.

- Sometimes toilets washing equipment has no alarm coloring and isn't stored separately and
can be used at the same time for cleaning workplace, warehouse, and auxiliary rooms.

- Control of quality of the delivered food and alcohol is conducted separately.

The Unified State Automated Information System (Unified State Automated Information
System) is the computer system intended for control over the output and turnover of ethyl alcohol,
alcoholic and alcohol-containing products. The main function of this system is to ensure
information and technological support in regulation of production and turnover of ethyl alcohol and
alcohol-containing production. Along with it at catering establishments and retail trade there has to
be a magazine of acceptance of alcoholic products at which the look and a product name, a code of
a type of production, the supplier, the date, the number, the container capacity, the number of a
container, a result for the reporting period are fixed.

In this statistical report control of suppliers of food isn't considered. But if to consider this
information and probability of finding in our plates tomatoes with exceedance of nitrates limits or
the wild fowl that hasn't undergone the corresponding survey, it becomes terribly. So before coming
into some new public catering, think whether it will lead into poisoning and diarrhea.

3AKVYJIUCBE OBIIEITNUTA
baituyk A. B., BacunseBa A. B. — crynentsl, AOyxosa U. 0. — noueHt
AdnTaiickuil rocyaapcTBeHHbIN Texunueckuil yausepcutet uM. M.U. [Tonsynosa (1. bapuaym)

XXI Bek — Bek mporpecca, HAaHOTEXHOJIOTUN U MPOTPECCUBHBIX JIIOJIeH, HO KaK YacTO ATH JIIOIU
3aX0JIT Ha KyXHH COOCTBEHHBIX NOMOB? Bce ware TIOAM NMPEArnoYMTarOT IOCETUTh 3aBEACHUE
OOIIECTBEHHOTO TUTaHMsI, HEXKeJlM IPUTOTOBUTH yKUH n1oma. Ho 6e3omacHo mu 310?

[IpaBa moTpebutens perymupytorcs 3akoHoM Ne 2300-1. B cooTBeTcTBHM ¢ JaHHBIMHU
VYopasnenue @DenepanbHoil cinykObl MO HaI30py B cdepe 3amuThl IpaB MOTpeOuTeNned u
OJaromoy4dns 4yeloBeKa MoTpeduTeNlb UMEET MPaBo Ha WH(OpMAIHIO 00 MPOU3BOAMTEINE, PEKUME
paboThl 3aBeIeHUs, YCIIyrax MPeloCTaBlIIeMbIX JaHHBIM 3aBeAeHueM. [loTpeduTens nMeeT mpaBo
Ha CBOOOIHBIH BHIOOp TOBapa W YCIYr, Ha I[OJyYeHHE KAueCTBEHHOTO OOCIYy)KMBAaHUS U
uHpopmanuu o cepTudUKaKM 3aBeleHUs, Ha MOJIyYeHHE IOIMOJHUTEIbHOW HH(pOpMAIUU 00
OCHOBHBIX TOTPEOUTEIHCKMX CBOWCTBAX M KAadyeCTBE NpesiaraeéMoi MPOAYKIMH, a Takxke 00
YCIOBUSX MPUTOTOBIECHUS OO,

B uneane mpeanpusaTHs 0OIMIECTBEHHOTO MUTAHUS JOJDKHBI COOIOAATH JaHHBIE TpaBWIia, HO
4acTo MOTPeOUTENh MosydaeT 6e300pa3Hoe 00cTyKUBaHNE, HEKAYECTBEHHYIO €11y, He COONI0IeHHE
HopMm PocnorpebHamzopa.

CornacHo nH(popMaluu mpeaocTaBisieMol ynpasieHueM PocnorpebHanzopa mo Anraiickomy
kpatro Ha mepuon ¢ | wmrons 2016 mo 1 wHos6pst 2016 roma mposeneno 1187 mposepok (378
wiaHoBbIX M 809 BHeIUIaHOBBIX). B Xome 3TUX MNpoBepok BbIsIBICHO 1155 mpaBoHapylIeHWHi,
BbIlcaHO 941 mnpenmnucanue, a KOJIMYECTBO aJIMHHUCTPATUBHBIX HapymieHWd paBHO 1585.
[Tyratomue nudpsl, He MpaBaa Jau?

Kakue nHapymenus ¢ukcupyrorcs B xojne npoBepok Pocnorpebnanzopa? Haumbornee uacto
BCTpPEUAeTCsl HApyIIeHWe MOTOYHOCTH TEXHOJIOTUYECKUX TMPOILECCOB, KOTOpbIE MPHUBOIAT K
MEepECEUEHNI0 BCTPEYHBIX TOTOKOB CBIPBS, CHIPBIX TMONy(paOpHKaToB M TOTOBOW K peaH3aluu
MPOJYKIIMH, a TAKXKe MPOAYKTOB MOANEKAINUX YTHIH3AIUN U MPUTOIHBIX ISl ipuMeHeHus. Kak
MPaBWIO, 3TO MPOUCXOJNUT TPH Tepeaade 3aroTOBOK M3 OBOIIHBIX, MSACHBIX W PHIOHBIX I[EXOB Ha
JABHEHIITYI0 TeIUIOBYI0 00paboTKy, TaKkKe MpU OTCYTCTBUU Pa3JaTOYHOTO OKHA U BBIHOC TOTOBOM
OPOAYKIIMM B o0mui kopumop. He 3akimodyeHBl JOTOBOPHI WJIM HE TPEAOCTABICHBI
COOTBETCTBYIOIINE JOKYMEHTBI 00 arTecTanuu oOOpyqoBaHMs (BECOB, YIbTPa(HOJIETOBBIX JIaMIl,
XOJOAMIBHUKOB). OTCYTCTBHE 3alIMTHOW apMaTypbl Ha CBETWJIBHHKAX B I€XaX, CKIAACKHX M
XO3SIICTBEHHBIX MOMEIIeHUsIX. VHOT/Ia MHBEHTAaph ISl MBIThSl TyaJleTOB HE HMMEET CUTHAIbHOMN
OKpacKM M HE XPaHHUTCS OTAEITBHO W MOXKET HCIIOJb30BaThCSl OJHOBPEMEHHO U YOOPKH W
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MIPOU3BOJCTBEHHBIX, U CKJIQJCKUX, U BCIIOMOTATENIbHBIX MNoMmenleHud. KoHTposnb 3a kauecTBOM
MOCTaBIIIEMBIX TPOAYKTOB MUTAHUS U aJIKOTOJISI BEIETCS OTAENBHO.

EI'AUC (Egunaast rocymapcTBEHHas AaBTOMATU3MpPOBaHHAs WH(OpPMAMOHHAS CHCTEMa) —
KOMITBIOTEPU3UPOBAHHAS CUCTEMa, IIPeJHa3HAYeHHAsl 171l KOHTPOJIS HajJl 00bEMOM MPOU3BOJICTBA U
000pOTa ATHIIOBOTO CIUPTA, aATKOTOJBHON M CIUpTOCcOoAepKamiel npoaykuun. OCHOBHAsT (yHKITHS
JAHHOW CHCTEMBI 3aKJII0YaeTCsl B 00ecneueHn HH(POPMAIIMOHHOW U TEXHOJIOTUYECKON MOAEPKKU
B PEryJIMPOBAHUM MTPOU3BOACTBA U 000POTA ATHIIOBOTO CHUPTA U CHUPTOCOAEPKAIICH MPOITYKIIUH.
OAHOBPEMEHHO C 3TUM Ha MPEANPUATHUAX OOIIECTBEHHOTO MHUTAHUS W PO3HUYHOW TOPTOBIU
JIOJDKEH MPUCYTCTBOBATH JKYPHA MPUEMKH aJTKOTOJILHOM MPOIYKIIUHU, B KOTOPOM (DUKCUPYETCS BUJT
Y HaUMEHOBAHUE MPOJYKIMH, KOJA BUAA MNPOAYKIMH, MOCTABIIMK, AaTa, HOMEpP, €MKOCTh Taphl,
KOJIMYECTBO TAPhI, UTOT 32 OTYETHBIN MEepUo.

B nanHO# cTaTHCTHYECKON CBOAKE HE YYUTHIBAETCS KOHTPOJb 3a MOCTABIIMKAMH MPOJYKTOB
MUTAHKS, HO €CJIH YY€CTh 3Ty UH()OPMAIIMIO ¥ BEPOSTHOCTD MOMAIaHUsI B HAIIIA TaPEITKH TOMATOB C
MpEeBBIIICHHEM  HOPM  HHUTPAaTOB  WJIM  JUYM  HE  MPOIIEIIed  COOTBETCTBYIOLIEE
OCBUJICTEIIbCTBOBAaHUE CTAHOBUTHCA CTpaliHo. [loaToMy, mpexe 4em 3aX0/IuTh B KaKOe-TO HOBOE
3aBelieHue, 33 yMaiTeCch, He OOEpPHETCA JIM JUIsl BaC 3TO OTPaBICHUEM U PACCTPOMCTBOM KEITyAKa.

WATER POLLUTION
D.N. Bochkareva — student, .M. Lysakova — associate professor
Altai State Technical University after I.1. Polzunov (Barnaul)

On the 22-nd of March humans celebrated the World Water Day. It is a means of focusing
attention on the importance of fresh water.

It is well known that over two thirds of Earth's surface is covered by water; less than a third is
taken up by land. As Earth's population continues to grow, people are putting ever increasing
pressure on the planet's water resources. We know that pollution is a human problem because it is a
relatively recent development in the planet's history. Today, there are 7 billion people on the planet;
they polluted it without any limits. The problem is very serious. According to the environmental
campaign organization WWF: "Pollution from toxic chemicals threatens life on this planet. Every
ocean and every continent from the tropics to the polar regions is contaminated.”

Water pollution can be defined in many ways. Usually, it means one or more substances have
put up in water to such an extent that they cause problems for animals or people. It always means
that some damage has been done to an ocean, river, lake, or other water source.

Pollution affects both surface water and groundwater. There are also two different ways in
which this problem can occur. If pollution comes from a single location, such as a pipe of a factory,
it is known as point-source pollution. Other examples of point source pollution include an oil spill
from a tanker, a discharge from a factory chimney, or pouring oil from the car down a drain. A great
deal of water pollution happens not from a single source but from many different scattered sources.
It is known as nonpoint-source pollution.

Some people believe pollution is an inescapable result of human activity. In other words,
pollution is a necessary evil that we must put up with if we want to make progress. Fortunately, not
everyone agrees with this point view.
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So pollution is closely connected with our lives. We can’t but live with sewage-strewn
beaches, dead rivers, and fish which are too poisonous to eat. We should take some measures to
keep the environment clean. We can work individually or in commands to reduce water pollution,
use environmentally friendly detergents, reduce pesticides, and so on. We can take community
action too; cleaning beaches or keep our rivers and seas in good condition. We should have laws to
forbid pollution. Working together, we can reduce pollution — and make the world better.
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3AT'PASHEHUE BO/IbI
boukapesa [I. H. — ctynent, JIsicakoBa M. M. — nonieHT
Anraiickuil rocyaapcTBeHHbIN Texuuueckuil yausepeuteT uMm. M.U. Tlonsynosa (1. bapnayin)

22 mapTa JIoAu OTMETHWIIM BeceMUpHBI JeHb BO/IbI. DTO CPEACTBO MPUBJICUEHNS BHUMAHUS Ha
BAKHOCTHU IIPECHOU BOJBI.

Xopomio U3BECTHO, YTO Ooyiee OBYX TpeTed MOBEPXHOCTH 3EMJIM TMOKPHITO BOJOW; 3eMils
3aHuMaeT MeHee TpeTH. [1o Mepe Toro kak HaceneHue 3eMiIM IPOJOJIKAET PACTH, JIFOJU OKA3bIBAIOT
BCE BO3pacTalolllee JaBJIeHUE Ha BOJHBIE PECYPCHI IUIaHEThl. MBI 3HAaEM, UTO 3arpsi3HEHUE SIBIISETCS
o011eueoBeYecKoil mpobaeMoii, 3TO CpaBHUTENBHO HEAaBHSS NpoOiieMa B HMCTOPUU IIJIAHETHI.
CeromHss Ha IUTAHETE KUBYT 7 MWUIMAPJIOB YEJIOBEK, OHH 0€3 KaKuX-IM0O OrpaHuvYCHUN
3arpsi3HsaoT ee. IIpoGnema oueHb cepbe3Has. CorjacHo 3Kojiormueckoi opranuzaruu WWE:
«3arpsi3HEHUE OT TOKCUYHBIX XMMHUKATOB YIpO>KaeT XU3HU Ha 3Toi miaHere. Kaxaplili okeaH u
Ka)XJIbIl KOHTUHEHT OT TPOIMKOB JI0 MOJISIPHBIX PETUOHOB 3arpsI3HEHY.

3arpsi3HeHue BOJABI MOXHO OIPENEIUTh No-pazHoMy. Kak mpaBuio, 3To 03HadaeT, 4YTO OAHO
WM HECKOJIbKO BEUIECTB BBUIMBAIOTCS B BOAY HACTOJIBKO, YTO CO3JAIOT MPOOIEMBI ISl 3KUBOTHBIX
WK JTI0JIel. DTO BCerja 03HAYaeT, YTO HEKOTOPBIN ymepO OblT HAHECEH OKeaHy, peKe, 03epy WIn
JIPYrOMY UCTOYHHUKY BOJIBI.

3arpsi3HeHue BIIMSET KaK Ha IMOBEPXHOCTHBIE, TaK M HAa TIPYHTOBbIE BOJbL. JTa mpodiema
MOKeT ObITh 2 BUIOB. Ecnu 3arpsizHeHne MPOUCXOIUT U3 OJTHOTO MECTa, HalmpuMep TpyObl 3aBoja,
OHO M3BECTHO KAaK 3arpsi3HEHUE TOYEHYHOI'0 UCTOYHUKA. [[pyrue npumepsl 3arpsi3HEHUS] TOUEUHBIMU
MCTOYHUKAMHU BKIIOYAIOT Pa3uB HEPTH C TaHKepa, BBIOPOC U3 3aBOJICKON TPYObI WM CIMB Macia
U3 aBTOMOOWJS B KaHaIM3alMio. bojplioe 3arps3HEHHE BOJbl MPOUCXOAUT HE U3 OJHOIO
HMCTOYHMKA, @ U3 MHOXKECTBA Pa3HbIX. TaKOW BUJI U3BECTEH KaK HETOUEYHOE 3arpsi3HEHUE.

Hekotopble momu CYMTAIOT, 4YTO 3arps3HEHHE SBISIETCS HEU30CKHBIM  Pe3yJIbTaTOM
YeN0BEUYECKON AESITeNbHOCTU. J[pyruMu cloBamu, 3arpsi3HEHHUE SIBISETCS HEOOXOTUMBIM 3JI0M, C
KOTOPBIM MBI JOJDKHBI MHUPUTBCS, €CIIM MBI XOTUM A0OHMThCsA mporpecca. K cuacteio, He Bce
COrJIaCHBI C 3TOW TOUYKOHM 3pEHHMsl. 3arpsi3HEHHE TECHO CBS3aHO C HAllleW JKU3HBIO. MBI HE MOXKEM
KUTb C IYCTBIHHBIMHM IUISDKaMHM, MEPTBBIMU pEKaMHU M OTpPaBIE€HHOW pbIOOH. MBI JOJIKHBI
3a00TUTBCA O YHUCTOTE OKpYXaromiei cpeapl. Mbl MoxkeM paboTaThb WHAMBHIYalbHO WU B
KOMaHie, 4YTOObl YMEHBUIUTh 3arpsi3HEHUE BOJIbl, UCIOJIb30BaTh 3KOJOTHYECKH YHCTHIE MOIOIIUE
CPEICTBA, YMEHBIINUTH KOJUYECTBO MECTULUIOB U TaK fajnee. Mbl TakKe MOXKEM MPUHATh y4acTHE
B OOIIIECTBEHHBIX JAEHCTBUSIX, UNCTKE TUISKEN WIIM MOJAJIEP’)KaHUU HAIIUX PEK U MOpeH B XOpPOIIEeM
COCTOSIHMU. Y Hac JOJDKHBI OBbITh 3aKOHBI, 3alpeuiaroiue 3arpszHeHue. Pabotas BmecTe, MbI
MOKEM YMEHBILIUTH 3arpsA3HEHNE U CAeTaTh MUP JIy4lle.
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METAMATERIAL — "METASKIN"
Brovkina M. D. — student, Simonova N. N. — associate professor
Altai State Technical University after 1.1. Polzunov (Barnaul)

Engineers from the University of lowa invented a new flexible and elastic material, which
reinforce security of _hidden objects from radar systems. The development is called "meta skin"
because it is a flexible metamaterial properties of which are determined not only by its composition
but also by the artificially created internal structure. New "metaskin” hides objects from radars
better than stealth technologies. In the near future, concealment of military equipment technology
can reach a new level.

Professor Liang Dong, who has great experience in the creation of micro-and nanoscale
devices, and his colleague Jiming Song, engaged in the search for new areas of application for
electromagnetic waves, combined their efforts trying to confirm the hypothesis that electromagnetic
waves with a wavelength smaller than that of visible light may be suppressed with the help of
technology based on liquid metal.

They created a meta-skin that is a silicone sheet or membrane containing the so-called ring
resonators or broken open rings with radius of 2.5 and thickness of 0.5 mm made of alloy galinstan,
melting point of which is 19 degrees Celsius. Liquid metal rings act as coil inductors, and the gaps
length of 1 mm transforms them to electrical capacitors. Both of these elements combined, form a
resonator that captures and suppresses the radar wave at a certain frequency. While stretching the
material, the diameter of the rings varies, that allows you to configure the device to another
wavelength.

While testing, meta-material absorbed 75% of radar signals in the frequency range of 8 to 10
GHz regardless of the direction and incidence angle of the light waves. A variety of devices — such
as radar tracking stations, ordnance detection systems and police radar for measuring speed- operate
in this range of frequencies.

Thus, the invention is more effective than “stealth” technology, which is often only reduces
power of radar backscatter signal. Scientists believe that the time will come when metamaterials
will cover military planes and ships, making them invisible to enemy radar. Nevertheless, this
invention leads to a more exciting prospect. Liquid-metal crystals of very small size may be the key
to the creation of the invisible cloak (mantle/ outfit).

Long-term objective is to reduce the size of these devices, and they will be able to block
electromagnetic waves of high frequency, such as visible or infrared light. The technology of
camouflage military equipment may reach a new level in the near future. Detailed research results
are published in the Science Reports article.

Figure 1. The elasticity of the meta-skin enables to cover any surfaces with it (Source:
http://www.vesti.ru/doc.html?id=2729696 &tid=107966)
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2. Stretchable, flexible ‘meta-skin’ cloaks objects from radar at a range of frequencies
[DnexTponnbiii pecypc] KURZWEIL ACCELERATING INTELLIGTNCE / — Pexum pocrtyna:
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METAMATEPUAIJT — «METAKOXA»
Bbposkuna M. /1. — cryaent, Cumonosa H. H. — nouent
AunTalickuii TocyiapcTBeHHbIN TexHnueckuil yauBepcutet uMm. M.W. Tlonzynosa (r. bapuayn)

WNmxenepsl U3 yHUBepcUTeTa AMOBBI CO3JQIM THOKUKA W SJACTUYHBIA MaTepHasl, KOTOPBIN
Ha/JIEKHO CKpPBbIBAa€T OOBEKTHI OT PaJMOJOKALMOHHBIX cucTeM. Pa3zpaboTka moiydmia Ha3BaHUE
"MeTakoka", MOTOMY 4YTO TIPEICTaBlIsAeT COOOH THOKHMI MeTa-Marepuaj, CBOHWCTBA KOTOPOTO
OIIpEAEIISET HE TOJBKO €r0 COCTaB, HO U UCKYCCTBEHHO CO3/laHHAsl BHYTPEHHsISI cTpykTypa. HoBas
"MeTakoka" CKpbIBae€T MPEAMEThI OT PajapoB JIYYIE CTEJC-TeXHOJorui. B ckopom Oymymiem
TEXHOJIOTMM MAaCKHUPOBKHM BOCHHON TEXHUKU MOT'YT BBINTH Ha HOBBIM YPOBEHb.

ITpodeccop JIsu yu (Liang Dong), koTopsiii iMeeT OOraThlii OMBIT M3TOTOBICHUS MUKPO- H
HAHO- YCTPOWCTB, U ero kosuiera I[3umun Cyn (Jiming Song), 3aHuMaromascsi MOMCKOM HOBBIX
oOnactell MpUMEHEHUs ISl AJIEKTPOMArHUTHBIX BOJH, OOBEAMHUIN YCHIIUS B TIOIBITKE JOKAa3aTh
TUIOTE3Y O TOM, YTO 3JEKTPOMArHUTHbBIE BOJIHBI C JUTMHON BOJIHBI MEHBIIIEH YEM y BUJIMMOTO CBETA
MOTYT OBITh MO/IABJICHBI C TOMOIIbIO TEXHOJIIOTUU Ha OCHOBE KUAKOTO METaslia.

CozlaHHas UMU METaKoXa IpeJICTaBIsIeT COO0M CHUIIMKOHOBBIN JIUCT € 3aKIOYEHHBIMU B HETO
psAIaMH Tak Ha3bIBAEMBIX PA30PBAHHBIX KOJBIEBBIX PE30HATOPOB — PA3OMKHYTHIX KOJIEIl PaAHYCOM
2,5 u tomumHOoM 0,5 MMUIUIMMETpa, BBINOJHEHHBIX M3 CIUIaBa TaJMHCTAaHA C TEMIIEpaTypou
maBieHus -19 rpagycos no Lenbscuto.

Kunkomeraminueckue Kojblia UTPAatOT poJib KaTyIIeK HHAYKTUBHOCTH, a Pa3pbIBbl JIMHOM B 1
MM IPEBPAIAIOT UX B AIEKTPUUYECKUE KOHIEHCATOPBl. BMecTe 3TH 371eMeHTHI 00pa3yloT pe3oHaTop,
KOTOpBIM 3aXBaThIBA€T U MOJABISIET PaJUOJOKAI[MOHHbBIE BOJIHBI Ha ompezenéHHoi vacrore. [lpu
pacTsLKeHWH MaTepuaia JAUaMeTp KOJel[ U3MEHSETCS, YTO MO3BOJISIeT HACTPOUTH YCTPOIMCTBO Ha
JpYrylo JUIMHY BOJIHBIL. B Xozje ucnbTaHuil merakoxka noriomana 75% curHaioB pajgapa B
nuana3one 4actoT oT 8 o 10 rurarepir He3aBUCUMO OT HAMPaBJICHUS U yIJia MajieHus BOJIH. B aTom
JMarna3oHe 4YacToT paboTaloT caMble pas3Hble YCTPOMCTBA — OT PaJMOJIOKALMOHHBIX CTaHIIMN
CIIeKEHHUS M CHCTeM OOHApY>KEHUS apTUJUIEPUICKUX CHAPSAIOB JI0 MOJHMICMCKUX pajapoB s
U3MEpPEHUs] CKOPOCTH.

Taxum 06pa3om, nzodpereHue neicTByeT 3(pPekTrBHEE TEXHOIOTHH CTEIIC, KOTOpas 3a4acTylo
JIUIIb CHUYKAET CHIIy 0OpaTHOTrO OTpa)KeHHs CUTHaia paguoiokanuonHoi cranuuu (PJIC). Yuénble
CUMTAIOT, YTO KOT/Ia-HUOYAb MOAOOHBIE METa-MaTepHalbl OYIyT MOKPHIBATh BOCHHBIE CaMONETHI U
KopaOiu, Aenas MX HE3aMETHBIMM Uil pagapoB npoTuBHHKA. Ho m3oOpereHue umeer u Oosee
3aXBaThIBAIOIINE NEPCHEKTUBBL. JKHIKOMETAIUIMUECKHE PE30HATOPHI OYEHb MAJIEHBKOTO pa3Mepa
MOTYT CTaTh KJIOYOM K CO3JJaHHI0 HACTOSIIETO IJIallia-HEeBUIUMKH.

JloarocpoyHas 1eiab COCTOUT B TOM, YTOObI YMEHBIIUTh Pa3Mep 3TUX YCTPOMCTB, TOI/la OHU
CMOTYT OJIOKMpPOBaTh BBICOKOYACTOTHBIE 3JIEKTPOMArHUTHBIE BOJIHBI, TaKM€ KaK BHMJUMBIM WU
uH(ppakpacHbii cBer". TeXHOJIOTHS MAaCKHUPOBKM BOCHHOW TEXHUKH MOKET BBIUTH Ha HOBBIN
ypOBeHb B OnmkaiimeM OyayiieM. DJIacTUYHOCTh METa-KOKM IO3BOJIIET MOKPHIBATh €10 JII0ObIe
noBepxHocTU. [TogpoOHbIE pe3yabTaThl HCCIIEJOBAHUS OMyOIMKOBaHbI B M37jaHuu Science Reports.
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FRACTALS OF HOPE
Varzanova O. O. — student, Bulgakova T.I. — associate professor
Altai State Technical University after 1.I. Polzunov (Barnaul)

In the modern world where IT technologies take place in medicine, there are prospects in
solving of the most difficult problems.

The author of this article describes in details the problem associated with one of the most
serious complications of diabetes mellitus. This problem showed diabetic microangiopathy,
affecting the retinal vessels of the eyeball, observed in 90% of patients.

In the course of studying the problem of the pathology of diabetic retinopathy, the author of the
article will demonstrate two methods of diagnosing the disease and experiments conducted by the
Laboratory of Applied Mathematics and Information Systems, Department of Mathematics and
Computer Science, Multidisciplinary Faculty of Nador, University Mohammed First of Morocco in
this field.

A term "fractal” was coined by Benoit Mandelbrot in 1975. The fractal is generally "a rough or
fragmented geometric shape that can be subdivided in parts, each of which is (at least
approximately) a reduced-size copy of the whole". Fractals look similar at all levels of
magnification, they are often considered to be infinitely complex. Natural objects that approximate
fractals to a degree include lightning, mountain landscape, fern, snowflakes, and also fractal
geometry in physiology: heart, vessels, and lungs. The science of fractal objects uses specific
mathematical objects of non-Euclidean geometry. The fractal dimension is in fact the size of the
irregular curves. The fractal dimension is the main tool of fractal analysis. This peculiarity offers
huge benefits in the field of medicine. Namely, the structures of the human body are real fractal
objects, which allow to model and explore the quantitative value of these phenomena.

The author considers one of the important applications of fractals in the medical field. It is
diabetic retinopathy. It develops slowly and invisibly for many years. It causes changes in the
morphological structure of blood vessels in the diseased retina. The retina is the only location where
blood vessels can be directly visualized since the blood vessels in the retina branch each time
forming a vessel tree that is similar in characteristics to the branch it came from.

The author of the article will compare the classical method of diagnosis of the disease and the
new method based on fractal geometry. Non-invasive method helps people to identify early stages
of the disease.

The classical technique for diabetic retinopathy is based on the examination of the fundus of
the eye, performed by an ophthalmologist after pupil dilation. This type of examination has many
inaccuracies, especially in cases of early attacks. A non-invasive method for diabetic retinopathy
allows a technician to perform the research within a short time. The method of making photographs
is based on the using of a digital camera. It allows to take digital photographs, which are transmitted
to a central database for testing.

The research was carried out to study the pathological and normal retina. They showed that
there were characteristic changes in the fractal dimension of the pathological subject compared to
the others. This variation was due to different degrees of impairment of the blood vessels of the
retina. The clinical indication of changes in fractal dimensions is very important because it allows to
determine a very precise classification of the stages of deterioration of the retinas.
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Picture 1. Comparison of curves of normal and pathological retinas

In the course of the experiment, two samples of each ten retinal images normal and
pathological were studied. The comparative data analysis for the two samples had led to a
significant result, allowing to differentiate normal retinas from pathological retinas. Such results are
of major importance for the diagnosis of diabetic retinopathy and for early diagnosis of the disease.

In this way, the fractal geometry, in contrast to Euclidean geometry, provides a more accurate
method of modeling vascular systems of the human body. Different algorithms, which are
implemented using the fractal analysis software, based on the estimation of the fractal dimension,
becomes more automated. In this case the accuracy of determining the stage of the disease
increases. If looking at the statistics, you can notice an increase in the number of cases where each
sample can give a useful result. This is very useful when we search the automatic procedures of
diagnostic. These results will give a way to reduce the number of sick people in several times. The
development of fractals in medicine will give a very precise indication of the degree and the stage
of the disease. These measures will help to control the severity of the disease and the treatment.
Thanks to the method, based on fractals, mankind does not have to resort to an operative
intervention. This method will allow to determine the most terrible diseases of the XXI century at
the early stages, and treat sick people successfully.
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Anraiickuii rocyapcTBeHHbIN TexHHueckuil yauepeurer uMm. M.1. Ilon3yHoBa (r. bapnaayn)

B coBpemennom mupe, rae MHGOPMAIMOHHBIE TEXHOJIOTHH UMEIOT MECTO B MEIHIIMHE, €CTh
MEPCIICKTUBBI B PEIICHUHN CAMBIX CJIOKHBIX TPOOJIEM.

ABTOp NTaHHOW CTaThu MOAPOOHO HCCIEAyeT MpoOiieMy, CBSI3aHHYIO C OJHUM W3 Hamboiee
CepbE3HBIX  OCJIOKHEHWH  caxapHOro  jauabera, KOTOPBIA  MOKa3al  JUAOCTHYCCKYIO
MUKPOAHTHOMATHIO, MOPAXKAIOIIYI0 COCYJIbl TJIa3HOTO s0J0Ka ceTd4aTtku, HaOmomaemyro y 90%
MMAI[AE€HTOB.

B Xone w3ydeHmsl TpOOJEMBI IATOJIOTHH JHA0CTUYECKOW PETHHONATHH AaBTOP CTaThU
MPOJIEMOHCTPHUPYET JBa METOJA AMATHOCTUKH 3a00JIeBaHUS M OSKCIEPHUMEHTHI, IPOBEICHHBIC
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nabopaTopuell MPUKIAJHON MaTeMaTHKE U WH(POPMALIMOHHBIMHE CUCTEMaMU U IPYTMMHU HAayYHBIMHU
YUPEKACHUSAMH B 3TON 00JIACTH.

Tepmun «ppaxtam» Obi1 npuayman benya MannensOporom B 1975 roxy. ®pakran oObdHO
«rpy0asi nnM QparMeHTUpOBaHHas reoMeTpuyeckas (Gpopma, KOTOPYKH0 MOKHO MOAPA3ACIUTh I10
YacTsAM, KaKJIasi U3 KOTOPBIX SIBJIAETCS, 110 KpaitHel Mepe MpUOIU3UTENbHO, YMEHBIICHHON KOHeH
uenoro». Mpakransl BBIMIAAAT OJUHAKOBO HA BCEX YPOBHAX YBEIMYEHHs, UX 4YaCTO CUHUTAIOT
0ECKOHEUHO CIOXHBIMH. [IpuponHbie 00BEKThI, TPUOIMKEHHBIE K (ppaKTanaM, BKIOYAIOT B ce0s
MOJIHMM, TOpPHBII Nei3ax, ManoOpOTHHMK, XJIONbsl CHEra, a TakkKe (PpakTaJbHYIO T€OMETPUI0 B
¢usnonoruu: cepaue, cocyabl U Jerkue. B Hayke (QpakTanbHble OOBEKTHI UCIONB3YIOTCS Kak
KOHKpETHbIE MaTeMaTH4yeckhe O0BbEKThl HEEBKINAOBOM reomerpuu. dpaxranpHas pa3sMepHOCTH -
9TO (aKTHUECKH pa3Mep HEPEeryIsapHBIX KpUBBIX. PpakTanbHas pa3MEPHOCTD SIBISIETCS OCHOBHBIM
MHCTPYMEHTOM (paKTalbHOTO aHalIM3a. JTa crenuduka MnpeanojaraeT orpoMHble IpeuMylIecTBa
B 00JacTH MEIWIMHBL. A HMEHHO, CTPYKTYphl YEJOBEYECKOIO Tella SBIISIOTCS pPeabHBIMU
¢bpakTadbHBIMM OOBEKTaMH, 4YTO IIO3BOJSIET MOJAEIMPOBATH M MCCIEIOBATH KOJMYECTBEHHYIO
OLIEHKY ATHX SIBJICHUU.

ABTOp paccMaTpuBaeT OJHO M3 BaXKHBIX NPUMEHEHHH (paKkTaioB B MEAMLMHCKOM 00IacTH.
Orto nuabernueckas pernHonarus. OHa pa3BUBACTCS MEJIEHHO M HEBHJIMMO B TEUEHHE MHOTUX
JeT. DTO BBI3bIBAET U3MEHEHUS B MOP(OJIOrMUECKOM CTPOEHUH KPOBEHOCHBIX COCYAOB, 3 UMEHHO,
B MOpa)keHHOM ceTyaTke. CeTyaTka - eAMHCTBEHHOE MECTO, I'JIe KPOBEHOCHBIE COCYIbl MOTYT OBbITh
HEINOCPEACTBEHHO BU3YAIIM3UPOBAHBL, TAK KAK KPOBEHOCHBIE COCY/Ibl B BETBU CETYATKU Ka)KJbli pa3
00pa3yloT AEpeBO COCYAOB, KOTOPOE MO CBOMM XapaKTEPUCTHKAM CXOJHO C BETBBIO, M3 KOTOPOM
OHO B35JIOCh.

ABTOp CTaThbu COMNOCTABJISET KIACCHUYECKUH METOJl JTUArHOCTHKU OOJIE3HU M HOBBIH METOI,
OCHOBAaHHBIM Ha (pakTagbHONH reomeTpuu. HeWMHBa3UBHBIH METOA IOMOIaeT CIELUAIUCTaM
OIIpEeAEIUTh PaHHUE CTA U 3a00JIEBaHUSI.

Knaccuueckuit meron st AMabeTUYeCKOl peTUHONATUU OCHOBAH Ha UCCIIE0BAHUM IJIa3HOTO
JIHa, WCIIOJIb30BAaH OQTAJIbMOJIOIOM IOCJE PACHIMPEHUsl 3padka. DTOT THI OOCIIEOBAHUS HMEET
MHOI'0 HETOYHOCTEH, 0COOEHHO B CIIy4asx paHHMUX aTtak. HenHBa3UBHBIN MeTO | U1l [uabeTHyecKon
PETUHOIATUH, TO3BOJIET CIIELUATINCTY BBIIOJHUTH UCCIIEI0BAaHUE B TEUEHUE KOPOTKOTO BPEMEHU.
Meton ¢dotorpadupoBaHuss OCHOBaH Ha HCIOJIb30BaHUM LU(POBOM KaMmepbl. DTO MO3BOJSET
nenatb 1UdpoBeie ¢GoTorpaduu, KOTOpbIE MEpPENAIOTCs B IEHTPAIbHYIO 0a3y [aHHBIX JJIs
TECTUPOBAHUS.

Jns wm3ydeHHWss TATOJOTMYECKOM M HOPMAJIbHOM CETYaTKH MPOBOJIWIINCH Pa3IMYHbIC
uccnenoBanus. OHU TMOKa3aid, 4TO B (PAKTAIBHONM Pa3sMEPHOCTH MAaTOJOTHYECKOTO0 CyObEKTa
HaOJIIO/Ial0TCA  XapaKTEepHbIE HM3MEHEHHs] 110 CPaBHEHUIO C JPYTMMHU. OJTO H3MEHEHHE ObLIO
00YCIIOBJIEHO pa3IMYHBIMU CTENIEHSIMH HapyIIEHUs] KPOBEHOCHBIX COCY/I0B ceTyaTku. KinumHuueckas
MHIVKAIUS U3MEHEHUH (PpaKTaJbHBIX pa3MEpOB OYEHb BaXKHA, IOCKOJIbKY MO3BOJISIET OYE€Hb TOYHO
KJ1acCU(UIIUPOBATh CTaIMU YXYALICHNUS CETYaTKH.

B xome skcnepumeHTa OBUIM H3YY€HBI JBa O0pa3la KaXkI0ro M3 JECSITH H300pakeHui
CeTYaTKH HOPMaJIbHOM M marojiorndeckoil. CpaBHUTENbHBIA aHAIN3 JAHHBIX Ui JIBYX 0Opa3loB
MIPUBEJI K 3HAUUTEILHOMY pe3yibTaTy, M03BOJIsOIEMY MU (HepeHIIMPOBATH HOPMaJIbHbIE CETYATKU
OT MAaTOJIOTMYECKHX CceT4yaToK. Takue pe3ynbTaThl UMEIOT OOJIbIIOE 3HAYeHHE I AMArHOCTHKH
nrabeTnyecko peTUHONATHH U PaHHEW JUarHOCTUKH 3a00J1eBaHMsL.

Takum oOpa3oM, ¢pakTanbHas TeOMETpHs, B OTIMYHME OT EBKINA0OBONW TeoMeTpHH,
oOecnieurBaer 0ojiee TOUHBI METOJI MOJEIMPOBAHUS COCYIHUCTOM CHUCTEMBI YEJIOBEYECKOrO Tea.
PaznuuHble anropuTMbl, KOTOPBIE PEATM30BAHbI C MCIIOJIB30BAaHUEM MIPOrPAMMHOTO OOECTIeYeHHUs,
OCHOBAaHHOT'O Ha OIIEHKE (paKTaJbHOM Pa3MEPHOCTH, CTAHOBATCS Ooyiee aBTOMATU3UPOBAHHBIMHU.
TouHocTs omnpeneneHus craauud 3a0o0JeBaHUs Bo3pacTaer Onmarojaps aBToMaTu3anuu. Ecmu
MIOCMOTPETh HAa CTaTUCTHKY, MOKHO 3aMETUTh YBEIMUEHHUE YHCIIa CIIy4aeB, Korja Kax/ablil o0Opasery
MOJKET JaTh IOJIE3HBIM pe3yibTaT. ITO OYEHb IOJIE3HO IPHU MOMCKE aBTOMATUYECKUX IPOLELYp
JUArHOCTHKH. DTU Pe3ybTaThl MO3BOJSIOT B HECKOJIBKO pa3 COKPATUTH YUCIO OOJIBHBIX JIIOJEH.
PazButue ¢pakrasoB B MeIUIMHE JAaCT OYEHb TOYHOE YyKa3aHME Ha CTENeHb M CTaIuio
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3a0oJeBaHusA. JTU Mepbl MOMOTYT KOHTPOJIMPOBATh TSDKECTh 3abosieBaHus U JieueHue. braromaps
METOAy, Ha OCHOBE (paKTajoB, YEJIOBEUECCTBY HE NpHAETCS Npuberate K omnepadberbHOMY
BMEIIATENLCTBY. DTO MO3BOJIUT ONPEAEIATh Ha PAHHUX CTAAMAX camble cTpamHble 6one3an XXI
BEKa, a BIIOCJIE/ICTBUU U UX JICUCHHUE.
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SELF-FOLDING ROBOTS
Gorbunov 1. Y., Belov D. S. — student, Simonova N. N. - associate professor
Altai State University after I.1. Polzunov (Barnaul)

Harvard University scientists have modeled, or formed a robot on the ancient art form -
origami. (Origami is the Japanese art of shaping paper to look like animals, flowers and other
objects). They have created designs that robots can follow to assemble themselves, or put
themselves together. Sam Felton the Harvard graduate student works at the University’s
Microrobotics Laboratory. His most recent creation is a robot 18centimeters wide and 15
centimeters long. It has four moving legs and looks like a crab. Their team started with the desire to
make robots as quickly and cheaply as possible. Therefore they looked to origami in order to find
ways to create a very complex and functional machine.

Mathematically, origami can create almost anything you want. But the trick is to actually get it
to happen in real life with real materials. Researcher starts with what is called shape memory
polymers. These flat plastic sheets change shape when they are heated. Electronics placed between
the layers, or levels of material are programmed or set to start the folding action. A battery provides
the power. Robot is supplied with current, much like a light bulb suppled with current, and that
heats up that local area to above 100 degrees Celsius. Once it hits 100 degrees Celsius, the shape
memory polymers shrink, and that pulls on the paper, causing it to fold over. The paper starts
folding itself within 10 seconds, and as soon as that brain is told to start running, it goes through the
process of telling each circuit to turn on or off and once it knows that it’s assembled, it tells the
robot to walk forward. It takes about four minutes for the robot to assemble itself. The idea is that
you can embed all these systems onto an autonomous robot and cause it to control its own folding.

Mr. Felton wrote in the journal Science, that the process permits researchers to quickly produce
complex robots that can build themselves into different sizes, depending on what they must do. The
robots are also strong for their weight. One valuable quality is that self-building robots can be
shipped flat in large numbers, then unfold themselves where they are needed. Think about
assembling in space. If you could send a ream of flats heets up, that then turn themselves into
satellites or even send that team to another planet and have it turn itself into a new base. Sam Felton
considers such machines have other possible uses. They could, for example, be placed in the narrow
spaces of a collapsed building and unfold themselves to look for and rescue people.

Another team of engineers used little more than paper and Shrinky dinks™ — the classic
children’s toy that shrinks when heated — to build a robot that assembles itself into a complex
shape in four minutes flat, and crawls away without any human intervention. The advance,
described in Science, demonstrates the potential to quickly and cheaply build sophisticated
machines that interact with the environment, and to automate much of the design and assembly
process. The method draws inspiration from self-assembly in nature, such as the way linear
sequences of amino acids fold into complex proteins with sophisticated functions. Getting a robot to
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assemble itself autonomously and actually perform a function has been a milestone scientists have
been chasing for many years.

The new robot is the first that builds itself and performs a function without human intervention.
They created a full electromechanical system that was embedded into one flat sheet. The team used
computer-design tools to inform the optimal design and fold pattern, and — after about 40
prototypes — Felton honed in on the one that could fold itself up and walk away. He fabricated the
sheet using a solid ink printer, a laser machine, and his hands. The refined design took only about
two hours to assemble using a method that relies upon the power of origami, the ancient Japanese
art whereby a single sheet of paper can be folded into complex structures. The origami-inspired
approach enabled the team to avoid the traditional “nuts and bolts” approach to assembling complex
machines.

They started with a flat sheet, to which they added two motors, two batteries, and a
microcontroller — which acts like the robot’s “brain”. The sheet was a composite of paper and
Shrinky dinks™, which is also called polystyrene, and a single flexible circuit board in the middle.
It also included hinges that were programmed to fold at specific angles. Each hinge contained
embedded circuits that produce heat on command from the microcontroller. The heat triggers the
composite to self-fold in a series of steps.

When the hinges cool after about four minutes, the polystyrene hardens—making the robot
stiff—and the microcontroller then signals the robot to crawl away at a speed of about one-tenth of
a mile per hour.

The entire event consumed roughly the amount of energy in one AA alkaline battery. The
current robot operates on a timer, waiting about ten seconds after the batteries are installed to begin
folding. However, one could easily modify this such that the folding is triggered by an
environmental sensor, such as temperature or pressure. One of the primary challenges in the
process, due to Felton, was the propensity for the robots to burn up before they folded up properly;
each one runs on about ten times the current that typically runs through a light bulb.

There is a great deal that researchers can improve based on this foundational step and they
plans to experiment with different kinds of shape memory polymers—materials like the
polystyrene—that are stronger and require less heat to activate, for example. The method is
complementary to 3D printing, which also holds great promise for quickly and inexpensively
manufacturing robotic components but struggles to integrate the electrical components.

The long-term dream of this work is to have a facility that everyone could access around the
clock in their communities when they might have a need for robotic assistance, from everyday
house and porch sweeping to detecting gas leaks in the neighborhood. Anyone would be able to
come in, describe what he needs in fairly basic terms, and come back an hour later to get your
robotic helper. Each robot costs about $100, but only $20 for the body without the motors, batteries,
and microcontroller. This achievement by Rob Wood and his team changes the way we think about
manufacturing in that the machine fabricates itself.
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CAMOCKIJIAJIBIBAIOOIMECS POBOTBI
I'opoynos U. 0., benos [I. C. — cryaent, Cumonosa H. H. — nouent
AnTaiickuil rocyapcTBeHHbIN TexHuueckuil yausepcureT um. .M. ITonzyHosa

VYuensle ['apBapackoro yHUBEpPCHUTETa CMOCIMPOBAIU POOOTa HA OCHOBE ApeBHEH (GopMbI
UCKyccTBa - opuramu. (Opuramu- 3TO SIIIOHCKOE MCKYCCTBO CKJIAbIBAaHUs (DUIYpOK M3 Oymaru B
BUJIC KUBOTHBIX, [IBETOB U JAPYrHX 00bEKTOB). OHU CO37al KOHCTPYKIMH, OTNIEPHPYsS KOTOPBIMH,
pPOOOTHI MOTYT CBEpHYTh U Pa3BepHYTh ceOsi camu. Acmupant [apBapiackoro YHuepcurera Com
®entoH paboraeT B J1abOpaTopuu MO CO3JaHHUI0 MUKpopoOoToB. Ero mocneanue TBopeHue — 310
pobor 18 caHTHMETpPOB INUPUHOM W 15 CaHTHUMETPOB MJIMHON, KOTOPBIH HMEET YeThIpe
NEepEeBUraloIMecss HOTM U BBIMJIIAUT Kak Kpal. JKenmaHueM ero Komasjsl ObUIO clienaTb poOOTOB
MaKCUMaJIbHO OBICTPO M MaKCHMAJIBHO AemeBo. Y mosToMy OHM OOpaTHIMCh K OPHTaMH, YTOOBI
HaiTH criocoObl CO3/1aHUsI OUYEHb CJIOKHOI0 U (PYHKIMOHAIBHOTO podoTa.

MareMaTH4ecKu, C OpUraMi MOXHO CO3/1aTh OYTH Bce, 4yTo yronHo. Ho ¢oxyc B Tom, 4TOOBI
B JICWCTBUTENBHOCTU JOOUTHCS TOTO, YTO B pPEAIbHON JKM3HUM OHU ObUIM OBl M3 pEAJbHBIX
MatepuaioB. VcciiegoBaTens Hadal ¢ TOTO, YTO HA3bIBAIOT MOJIMMEPAMHU, 3alIOMHHAIOIIIMH (HOpMYy.
OTO MJIOCKUE JIUCTHI IUIACTUKA, KOTOPBIE U3MEHSIOTCS MPU HarpeBaHUU. DJIEKTPOHHbBIE YCTPOMCTBA,
MIOMEILEHHBbIE MEX]y CIOSIMU MaTepuania, 3alporpaMMHUpOBaHbl, WU YCTaHOBJEHBI TaK, YTOOBI
HayaTh CKJIA/bIBalOIIUeE JEHCTBU. AKKyMYJIATOp oOecrieunBaeT nuraHue. Po6oT nmoaxitoyaercs K
TOKY TaK e, KaK MOJKIIYAeTCs TOK K JIAMIIOYKE, M €ro MOBEpXHOCTh HarpeBaercs g0 100
rpangycoB llenbcuss. Kak Ttonbko on HarpeBaercs a0 1000 rpamycoB Llenabcusi, moimmepsl,
3aroMuHaonme (opMmy, CKHUMAIOTCS M TAHYT Oymary, 3acTaBiisii €€ CKIaabIBaThcs. bymara
HauMHaeT ckiaabiBaTbcsd B TeueHue 10 cexkyHna. W kak TOJBKO 3TOM maMATH JaeTcs KOMaHJIa
HayaTh O€r, OHa MMPOXOJUT Yepe3 MPOLECC BKIOYEHUS U BBIKIIOUEHUS KaKI0M 1IeTH, U MOCIIE TOro
KaK OHa Y3HAaeT, YTO OH coOpaH, OHa rOBOPUT poOOTy MATU Brepen. Tpedyercss OKOJIO YeThIpex
MHUHYT, 4TOOBI poOOT coOpai ceodsl.

Wnes TakoBa, 4YTO MOXKHO BCTPOUTH BCE ATH CHUCTEMBI B aBTOHOMHBII pOOOT M 3aCTaBUTh €r0
KOHTPOJIUPOBaTh CBOIO cOOpKy. I'-H ®enToH mucan B KypHalie «SCIENCE», YTO 3TOT MPOIEce
MO3BOJISIET YYEHBIM OBICTPO CO3/1aBaTh CIOKHBIX POOOTOB, KOTOPHIE MOTYT H3MEHHMTh ceOsl B
pa3Mepax, B 3aBHCHUMOCTH OT TOTO, YTO OHM JOJDKHBI JienaTh. POOOTHI JOBOJIBHO MPOYHBI IS
cBoero Beca. OHUM M3 LIEHHBIX KauecCTB SIBJSETCSA TO, YTO CAMO-CKJIaIbIBAIOLINECS pOOOTHI MOTYT
OBITh OTIPABJIEHBI IVIOCKUMHU (pa3BEPHYTHIMHU) B OOJBIINX KOJUYECTBAX, a 3aTEM CaMOCTOSTEIbHO
copMHpOBaTHCS TaM, TJie OHU HYKHBI. [IpeacraBbre cebe unaero coopku B kocmoce. Eciu Obl1o 661
BO3MO)XHO OTIIPaBUTh IPOKATHBIE JIUCTHI, KOTOPbIE 3aT€M MPEBPATATCS B CIIYTHUKU WIN Jaxe
OTIPABATCS HA JAPYTYIO MIJIAHETY U CMOTYT IIPEBPATUTHCS B HOBYIO 0asy.

CoM @enToH CYUTAET, UTO y TAKUX allapaToB €CTh U Jpyrue Bo3MoxxHOCTH. Hampumep, onu
MOTYT OBITh HOMEIIEHBl B y3KHE MPOCTPAHCTBA PYXHYBIIETO 3JaHUS U CaMU pa3BOpauMBaThCS,
4yTOOBI HUCKaTh U cracath Jitojied. [pyras rpynna nHXKEeHepoB UCIOJb30Baja HEMHOIO OOJIbLIE, YeM
IPOCTYI0 OyMary M TepMOCKMMAIOIIUNCS TUIACTHUK, - KIACCHYECKYIO JETCKYIO UTPYIIKY, KOTOpas
C)KMMAEeTCsl IPU HarpeBaHUM, - YTOOBI IOCTPOUTH pOOOTa, KOTOPBIN coOMpaeTcs B CIOXKHYIO (hopMmy
3a 4YeThlpe MHUHYTBHI, U YIoOi3aeT 0e3 BMeIaTeNbCcTBa 4YeloBeka. JlOCTH)KeHHe, ONHCAaHHOE B
KypHaie «SCience», JIeMOHCTPHPYET MOTEHIMAA OBICTPOro M JIEHIEBOTO CO3MaHHS CIIOXKHBIX
MalINH, KOTOPbIE B3aUMOAECUCTBYIOT C OKPYXAIOUIEH Cpeaoi, a TakKe sl aBTOMaTU3allud MHOTHUX
MIPOLIECCOB MPOEKTUPOBAHUS U COOPKU. DTOT METOJ YepraeT BAOXHOBEHHE B CaMOOPraHU3alluU
IIPUPO/IBI, HAIPUMEP, B TOM, KaK JIMHEHHBIE NIOCIEA0BATEIBHOCTH AMUHOKUCIIOT CBOPAUnBalOTCS B
CIIOKHBIE OCJKH CO CIOKHBIMH (PyHKUMAMU. BO3MOXXHOCTH aBTOHOMHON camo-cOopku poboTa u
(akTHUeCKOe BBIMOJHEHUE (PYHKIIUU CTaI0 BaXKHOM BEXOH, K KOTOPOW yueHbIe CTPEMUINCH MHOTO
JIeT.
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HoBplit poGoT sBNIsiIeTCS NEPBBIM, KOTOPBIA CTPOUT caM ceOs M BBIMONHSAET (QYyHKIHIO 0€3
BMEIIIATE/IbCTBA 4YEJOBEKa. Pa3paboTdyMKM CO3Jajii IMOJIHYIO 3JIEKTPOMEXAaHHUYECKYI0 CHCTEMY,
KoTOpasg Oblla BCTpOGHAa B OAMH IUIOCKMH JsmcT. Komanga wucmonp3oBajla HWHCTPYMEHTHI
KOMIIBIOTEPHOIO u3aiiHa, i1 UH(QOPMUPOBAHHUA 00 ONTUMAIbHOM JU3aiiHe U CBEPTHIBAIOLIEHCS
Mojienu (mabiaoHe CKIaAoK), U nocie 40 onbITHRIX 00pa3noB PenToH OCTaBHI TOT, KOTOPBIH MOT
CKJIaJbIBaThCS U yXoauTb. OH M3rOTOBMJI JIMCT, HCHOJb3ys IPHUHTEP C 3aTBEPAEBAIOLIUMU
YepHIJIAMH, JIA3€PHBIM MPUOOp M PYKH. YTOHUEHHBIH AM3aifH 3aHsUT BCETO OKOJO JIBYX YacoB,
4TOOBI COOpaThcs C IOMOIIBI0 METOAA, KOTOPbIM ONMpaeTcs Ha CHIY OpUIaMH, IOCPEICTBOM
KOTOPOT'O OJIFH JIUCT OyMard MO>KHO CJIOXKHTD B CIIOKHBIE CTPYKTYPHI.

OHM HayaJM € IJIOCKOTO JIUCTa, K KOTOpOMY J00aBWJIM JiBa JBUTraTels, JBe Oarapeu u
MHUKPOKOHTPOJUIEP, KOTOPBI AEUCTBYET Kak MO3r poboTa. JIMcT ObLI KOMIO3UTOM M3 Oymaru u
tepMmockumaromerocs miactuka (Shrinky dinks™), KOTOpbI Tak)Ke Ha3bIBACTCSI TIOJUCTUPOIIOM, U
€IMHCTBEHHON T'MOKOM mnedaTtHoil 1uiatoil B cepenuHe. OH Takke BKIIIOYAJ LIAPHUPBI, KOTOpPbIE
ObUIM 3allpOrpaMMMPOBAHBl CKJIAAbIBAThCA O] ONpEAETICHHbIMU yriamu. Kaxaelii mapHup
coJiep>Kajl BCTPOCHHBIE CXEMbI, KOTOPhIe TEHEPUPYIOT TEIUIO M0 KOMAaHJIEe OT MHUKPOKOHTPOJUIEPA.
Tenno 3acTaBisieT KOMIO3UT CaMO-CKJIaJbIBaThCs B ONpeAenéHHON mocnenoBaTtenbHocTH. Korna
[IAPHHUPBI OCTHIBAIOT MPUMEPHO Yepe3 YEThIPE MUHYTHI, OJIUCTUPOI 3aTBEPIEBAET, Aejas podoTa
KECTKUM, U MUKPOKOHTPOJUIEP 3aTEM CUTHAJIU3UPYET poOOTY O TOM, YTOOBI IOJ3TH CO CKOPOCTHIO
OKOJIO OIHOM aecaToil muinu B yac. Ha Bcé nelicTBue Tpedyercs NMPUMEPHO TAKOE KE KOJIUYECTBO
SHEpIuu, KaKk B OAHOM mesnouHoi 6atapee AA. McnbiTyeMblil poOOT paboTaeT OT TaiiMepa, okuaas
OKOJIO JECSTH CEKyH]Il IOCJie TOro, Kak Oaraped YCTaHOBIICHBI, YTOOBI HAdaTh CKJIA/IbIBaHUE.
OnHako, ero MOXKHO JIETKO MOJIM(UIMPOBATH TaK, 4TOOBl CruOaHME 3aIlyCKaJOCh C IOMOIIBIO
JaTYrKa OKPY)KAOIIEH CpeJIbl, TAKOTO KaK TEMIIEpaTypa Hiu 1aBJICHHUE.

OnHoll 13 OCHOBHBIX IIPOOJIEM B 3TOM Ipolecce, 1o ciaoam denrona, ObUIO TO, YTO POOOTHI
CTOpaJIv JI0 TOTO, KaK OHHU CJIOXKATCS TOJDKHBIM 00pa3oM; T.K. O KaXJIOMYy M3 HUX IPOXOJMII TOK,
KOTOPBII IPUMEPHO B AECATH pa3 0ojbllle TOKA, KOTOPbI 00BIYHO MPOXOAUT yepe3 Jamrnouky. Ha
OCHOBE ATOTO OCHOBOIIOJIATAIOIIETO IIara MOKHO MHOTOE YIIYUIINTh, U pa3pabOTUYUKHU MJIAHUPYIOT
HKCHEPUMEHTHUPOBATh C Pa3IMYHBIMU THUIIAMH IIOJIMMEPOB, 3allOMUHAIOMMX (POPMY, TAaKUMH Kak
MOJIUCTHUPOII, KOTOPBIE SIBISIIOTCS OoJiee TMPOYHBIMU M TPeOyIOT, MEHBIIE TeIia JUIsl aKTUBAIUH.
OTOT MeToX ABIAETCs JomnojiHeHueM K 3D-meuatu, 4yTo Takke AaeT OOJbIINE MEPCIEeKTUBBI IS
OBICTPOTO ¥ HEJIOPOTOTO TIPOU3BO/ICTBA POOOTH3UPOBAHHBIX KOMIIOHEHTOB.

JloarocpoyHas nepcrneKTBa 3TOW paboThl, 3aKIF0YAETCSI B TOM, YTOOBI UMETh YCIYTy, KOTOPOii
KaX/IbIii MOT OBl BOCIIOJIB30BATHCSI KPYIIIOCYTOUYHO B MECTHBIX COOOINIECTBAaX, KOTJA €My MOXKET
MOHAZI00UTHCA POOOTU3UPOBAHHAS MOMOILb: OT MOBCEIHEBHONW YOOPKH JOMOB M IOABE3/OB, 0
O0OHapyKEeHHs YTEUKHU ra3a B OKpecTHOCTH. JIt000i1 yenoBek Mor Obl MPUNTH, OMKCATH TO, YTO EMY
HYXKHO B JIOCTaTOYHO MPOCTBIX TEPMHMHAX, U Yepe3 Yac BEPHYThCS, YTOOBI IMOJYYUTh CBOETO
pobora-nmomoniauka. Kaxaeiii po6ot crout okoimo $100, Ho Bcero mumb $20 3a kopmyc 6e3
MOTOpOB, OaTapeil 1 MUKpPOKOHTposuiepa. Ito noctuxenue Podepra Byna u ero komaH1bl MEHSIOT
CTIO0CO0 MBIIIICHHUS O TPOU3BOJICTBE, B KOTOPOM MaIllHA U3TOTABJIMBAET ce0sl cama.
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THE PROBLEMS AND DEVELOPMENT PROSPECTS OF THE POWER PLANT
INDUSTRY IN RUSSIA
Dorozinskaya A. S. — student, Bobrovskaya N. A. — assistant professor
Altai State Technical University after I.I. Polzunov (Barnaul)

Power engineering is one of the branches of heavy machiner and includes the production of
steam turbines and generators, hydroturbines, and steam boilers. High metal consumption and
electric capacity is the reason for building enterprises depending on the raw material base or
consumption areas. In the countries of Common Economic Space, the main production facilities are
located in the Russian Federation — in the Urals, Siberia, and in the central and north-western
regions, where there is production of turbines, boilers and other components for power plants.

One of the current problems of power engineering in Russia is the low degree of unification of
the power units being created. The main goal of unification is the elimination of unjustified variety
of products of the same purpose and the diversity of their constituent parts and details, leading to
the possible uniformity of the manufacturing methods, assembly, etc. Thus, leading enterprises, for
example, in the United States and Germany, are building a modern combined-cycle power plant in
no more than 1.5 years, in China for 1 year. In Russia, the construction period is about 2-3 years on
the existing sites. For this reason, when conducting competitive procurement procedures, Russian
producers lose tenders for the supply of equipment. Therefore, the main tasks in this industry are the
reduction of terms of building power supply plants, decrease of expenses on their building and
running, and increase of reliability and predictability [1].

To solve these problems, the following measures were conducted. At Beloyarsk Atomic Power
Station, atomic units were started with a capacity of 800 megawatts. They are reactors working on
fast neurons. Also the 6th power unit of the Novovoronezh station is being built according to a new
project. This unit will be launched if it meets requirements to safety.

In spite of advances in this industry, there is a range of problems connected with finance,
running and maintaining of power units. In conditions of a relatively low profitability of production
of own funds, there are very few enterprises with the accelerated development in power
engineering. The low profitability of production at enterprises limits the net financial result of the
industry. Own financial capabilities of manufacturers do not allow to increase the pace of
modernization of fixed assets, the wear and tear of which is unacceptably high, and also does not
allow increasing the share of investments in R & D to a level comparable to the leading modern
producers [2].

So, the specialists in this field must find ways how to decrease costs on building power stations
with high wear factors of equipment and development of new ones using innovative equipment with
a high energy efficiency, thus stimulating construction order of power units and attracting
investment.
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[MPOBJIEMBbI U TTEPCITEKTHUBBI PASBUTUA SHEPT OMAILIMHOCTPOEHUA
B POCCHUU
Hopoxunckas A. C. — ctynent, booposckas H. A. — gorieHT
AnTalickuii Tocy1apcTBeHHbBIN TexHuueckuil yauBepcutet um. M.U. TTonzynosa (r. bapuayn)

DHepreTuyeckoe MAIIMHOCTPOCHHE MpeacTaBiIsieT co00il OAHY M3 OTpacieil TAXKEIoro
MAIIMHOCTPOCHUST M BKJIIOYAeT B ce0s MPOM3BOACTBO TApPOBBHIX TYypOMH M TEHEpPaTopoB,
TUAPOTYpOMH, TMApOBBIX KOTJIOB. BBICOKas METalJIOEMKOCTh M AJIEKTPOEMKOCTb JAUKTYET
pasMeleHre MPeaNpusTH B 3aBHUCUMOCTH OT CHIphEBOW 0a3bl WJIM palloHOB moTpebienus. B
cTpaHaXx EJIWHOrO SKOHOMHYECKOIO MPOCTPAHCTBA OCHOBHBIE IPOM3BOJCTBEHHBIE MOIIHOCTH
pacmionoxxensl B PO — Ha Ypane, B CulOupu, a Takke B IEHTPAILHOM U CEBEPO-3aIaJHOM PETHOHAX,
/i€ €CTh MPOU3BOACTBA TYPOUH, KOTJIOB U APYTUX KOMILIEKTYIOIIUX JJISl DJIEKTPOCTAHIUH.

OnHOl M3 COBpEMEHHBIX MPOOJIEM >HEPrOMALIMHOCTpOoeHUss B Poccum sBisercs HHU3Kas
CTEeNEeHb YHHU(PHUKAIMU CO3/1aBa€MbIX HHEpro010koB. OCHOBHAs Lieib YHU(UKAIMU — yCTPaHEHUE
HEONpPABJaHHOIO MHOIo0o0pa3us W3AEIUN OJMHAKOBOI'O HA3HAYEHUS M Pa3HOTUIIHOCTH MX
COCTaBHBIX YacTell M JeTajeil, MpHUBEICHHE K BO3MOXXHOMY €IWHOOOpPA3HI0 CIIOCOOOB HX
u3rotoBieHus, coopku u t1.1. Tax, Begymme mnpennpustus, k npumepy, CIIA, I'epmanun,
BBITIOJTHSIOT CTPOUTEIBCTBO COBPEMEHHOW MAapOTa30BOM 3JEKTPOCTaHIMM He Oomee, yem 3a 1.5
rona, B Kurae — 3a 1 rog. B Poccuu cpoku cTpouTenbCcTBa COCTABIAIOT OKOJIO 2-3 JIET, MpUYeM Ha
YK€ CYLIECTBYIOLIMX IUlomankax. [1o 3Toil mpuumHe, Npu NPOBEAEHUN KOHKYPCHBIX 3aKYIOUYHBIX
IpOIeyp POCCHHCKHE IMPOU3BOAUTEIN MPOUTPHIBAIOT TEHIEPHI Ha IOCTaBKY OOOpYIOBaHMS.
[ToaTOMYy OCHOBHBIMU 3a/lauaMy B 3TOW IMPOMBIIUIEHHOCTH CTaju: COKpPAIIEHUE CPOKOB CO3JaHUs
YHEProOOBEKTOB, YMEHBIIEHHE CTOMMOCTH WX CO3MAaHUS M DKCIUTyaTallud, a TAaKKe yBEIHUYCHHUE
HaJeKHOCTH U Npeackazyemoctu [1].

st pemienust faHHBIX poOieM ObUIM MPOBEEHBI cienytonme Mmeponpustus. Ha benosipckoit
ADC 06pUH 3amyieHsl SHeprodaoku MouHocThi0 800 MeraBaTT. DTO peakTopsl, paboTarolmue Ha
ObIcTpBIX Heiponax. Taxke mectoil »HEprodsok Ha HOBOBOPOHEKCKOW CTAaHIIMHM CTPOUTCS IO
HOBOMY IPOEKTY, pa3paboTaHHOMY HEIaBHO POCCUUCKHMMHU crienuanuctamu. Cienyer OTMETHTh,
YTO YCIIOBHSI 3aITyCKa JAHHOTO YHEPro0I0Ka BKIFOYAIOT BBICOKHE TPeOOBaHUS K 0€30MacHOCTH.

HecmoTps Ha JAOCTH)KEHHS B JaHHOM MPOMBIIUIEHHOCTH, CYIIECTBYET psiA Mpodiem,
CBSI3aHHBIX C (PMHAHCUPOBAHUEM, SKCILTyaTaluel U 00CIy)KMBaHUEM SHEPTrOOIOKOB.

B ycnoBusix cpaBHMTENbHO HU3KOW pEHTAOENbHOCTU MPOU3BOJCTBA COOCTBEHHBIX CPEACTB
NPEeNNpUATH  HEAOCTATOYHO JJIi YCKOPEHHOIO pa3BUTHS MPEANpPHUITHH HSHEPreTHYecKOoro
MalmHocTpoeHus. HeBbicokass peHTaOenbHOCTh MPOM3BOJCTBA HAa MPEANPUATHIX OrpaHHMYUBAET
KOHEYHbIH (UHAHCOBBIN pe3ynbrar otpaciu. CoOcTBeHHblE (PUHAHCOBBIE BO3MOXXHOCTH
MPOU3BOIUTENEH HE MO3BOJSIOT YBEIMYUTh TEMIIBI MOJEPHHU3AIMM OCHOBHBIX (DOHIOB, M3HOC
KOTOPBIX HEJOIMYCTUMO BBICOK, a TAaK)K€ HE MO3BOJIAECT YBENWUYUTH 100 Biokenuit B HUOKP no
YPOBHS$, COIOCTAaBUMOTI'0 C BEAYIIIMMH COBPEMEHHBIMU MPOU3BOAUTENSAMHU [2].

Takum oOpa3om, mepesn CHENUAINCTaMU CTOUT CIIOKHAs 3ajada O HPUHIATHUM Mep 10
COKpAalICHUIO 3aTpaT Ha CTPOUTENIBCTBO JHEPrOKOMIUIEKCOB C BBICOKOM CTENEHBIO H3HOCA
o0opynoBaHus U pa3pabOTKE SHEProOJIOKOB, OCHOBAHHBIX HAa WHHOBAIIMOHHOM OOOPYIOBAaHUU C
BBICOKOM  3HEProd(GeKTUBHOCTbIO, TEM CaMbIM CTUMYJIMpPYd 3aKa3 Ha CTPOMUTEIbCTBO
9HEproOJI0KOB U MPUBJICYEHHE NHBECTULIUH.
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AUTOMATIC SELECTION OF CUTTING TOOLS
FOR THE TREATMENT OF DIFFICULT-PROFILED SURFACES
Zabortseva D. N. — student, Levin A. V. — associate professor
Altai State Technical University after 1. 1. Polzunov (Barnaul)

In instrumentation, transport, power engineering and in the manufacture of special purpose at
the enterprises of Barnaul is a large number of parts that contain hard-core surface. Increased
demands on the accuracy of the shapes and sizes of working surfaces of details and units of
machines leads to the necessity of automation of production processes.

Milling on CNC machines is widely used for the treatment of hard-core surfaces. Milling is a
productive and versatile technological method of mechanical machining by cutting. The creation of
the control program for machining the workpiece on the CNC machine is a time consuming process.
Currently, there are quite a lot of systems that will allow us to design a control program in a
relatively short time.

Design processing technology in any SAM system will require the creation of a 3D model of
the part. The 3D model is imported into a SAM-system with detection of all surfaces. Model details
can be added with blank snap-in to secure it, the initial constraints for processing. For the formation
of the processing of the parts, you must specify the sequence of technological operations of
different types. The choice of the type of operations carried out by the selected equipment. When
designing each new transition of surface treatment parameters of the cutting tool, the cutting
conditions, method of approach and retract of the tool, machining strategy, such as form milling
(contour, stroke, etc.) [1].

However, selection of tool, including milling, for different workpiece materials, taking into
account the capabilities of the equipment, stiffness of technological systems and other processing
conditions is becoming increasingly complex but important task. Additionally, the technologist
needs on the basis of the technical requirements for a surface to assign the sequence of machining
(roughing, semi-finishing, finishing). The choice of the cutting tool and its parameters (figure 1) is
one of the time-consuming tasks. In the future it will affect the complexity of the machining [2, 3].
Reducing the complexity of operations and cost of manufacturing components ensuring the
specified quality indicators is an urgent task.

To optimize processing time is expected to create the program in Microsoft Office Excel,
which will allow to give recommendations for types of surface treatment parts and the parameters
of the cutting tool.
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Figure 1 — setting parameters of milling operations
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Further, when designing the processing sequence in the system can be pre-simulate [4] the
processing mills of different diameters (figure 2).

Figure 2 — Simulation of machining process

When generating to cash-flow the map indicates the standard time for transactions (transitions),
which is determined by the complexity of processing.

Therefore, automated selection of cutting tools for machining by milling on CNC machines
and the creation of technologies of processing of parts using Cam-system will reduce the time for
machining parts.
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ABTOMATU3ALIUA BBIBOPA PEXYIIEI'O UHCTPYMEHTA
JIUIS1 OBPABOTKH CJIOXXHO-ITPO®UIIBHBIX TIOBEPXHOCTEN
3abopuesa Jl. H. — crynenr, Jlesun A. B.— nouenr
AnTalickuii Tocy1apcTBeHHbBIN TexHuueckuil yauBepcutet uM. M. U. TTomsynosa (r. bapuayir)

B mpubopocTpoeHu#, TpaHCIOPTHOM, JHEPreTHUYECKOM MAIIMHOCTPOCHHMH U  TpHU
M3TOTOBIICHUH JIeTajel CHelHaIbHOI0 Ha3HAYCHUS Ha MPEANpHATUAX I'. bapHayna wucnosib3yercs
00JIbIIIOE KOJUYECTBO JIETANCH, COAEPKAIIMX CII0XKHO-TIPOdUIbHbIE MOBEpXHOCTH. [loBbIlIEHHBIE
TpeboBaHUsT K TOYHOCTH (hopM M pa3MepoB paboYMX TOBEPXHOCTEH MeTaneld W y3JI0B MAaIWH
MPUBOJIUT K HEOOXOAMMOCTH aBTOMATU3allMU IIPOIIECCOB UX U3TOTOBIICHUSI.

st 00paboTKH CIOKHO-TIPO(PUIBHBIX MOBEPXHOCTEN MIMPOKO MpUMEHsieTcsl (hpe3epoBaHne Ha
crankax ¢ YIIY. ®pesepoBanue ABISETCS NPOU3BOAUTEIBHBIM U  YHHUBEPCAIbHBIM
TEXHOJIOTUYECKHM CIIOCOOOM MEXaHWYeCcKol 00paboTku 3aroToBok pe3anueMm. Co3ganue
yIOpaBIsoNIed mporpaMMbl At 00paboTku neranu Ha cranke ¢ UIIY sBusercs TpyaoeMKUM
npoiieccoM. B Hacrosiiee BpeMms CymiecTBYrT jgoctarouHo MHoro CAM-cucrtem, KOTOpbie
MO3BOJISIT CIIPOEKTUPOBATH YIPABJISIOUIYIO IPOTPaMMY B IOCTATOYHO KOPOTKHUE CPOKH.

[TpoexTrpoBanue TexHojoruu 0o6padboTku B modoii CAM-cucreme norpedyer coznanue 3D-
monenu aeranu. 3D-monens peranu umnoptupyercs B CAM-—cuctemy ¢ pacno3HaBaHHEM BCEX
noBepxHocTeid. Mojens JeTanu MOKeT OBITh JOIOJIHEHA 3aroTOBKOM, OCHACTKOW /IS ee
3aKperyieHUs, HayalbHBIMM OTpaHHuYeHUsMU Ha o00pabotky. [ns QopmupoBanus mpoiecca
00paboTKM JeTamu HeoO0XOAWMO 3aJaTh IOCIIEAOBATEIFHOCTh TEXHOJOTHYECKUX —OIepanuit
pa3IMYHBIX TUMOB. BeIOOp THMa omepanuu OCYIIECTBISETCS BbIOpaHHBIM oOopynoBaHueMm. Ilpu
MPOEKTUPOBAHUN KaXJIOTO HOBOTO Tepexona OOpadOTKH IMOBEPXHOCTH 3aJal0TCs TapameTphl
PEXYIIET0 MHCTPYMEHTA, PEeXKUMBI pe3aHHs, CIOcO0 MOJBOAA M OTBOJA MHCTPYMEHTA, CTpaTerus
00paboTku, HarpuMep BUJ Gpe3epoBaHus (KOHTYpHOE, CTpodeuHoe U T.4.) [1].

Opnako moa®Op HWHCTPYMEHTa, B TOM uucie ¢pe3, sl pa3Iu4HbIX 00padaThiBaeMBbIX
MaTEepHaJiOB, YYHUTHIBas BO3MOXXHOCTH OOOPYHOBaHUS, >KECTKOCTh TEXHOJIOTHYECKOH CHUCTEM H
JIPYTUX YCIOBUN OOpaOOTKM CTaHOBUTCS Bce Oojiee CIOXKHOW, HO BakHOW 3amaudeil. Kpome Toro
TEXHOJIOT JIOJDKEH HCXOIs M3 TEXHUYECKUX TpeOOBaHMI K TIOBEPXHOCTH HAa3HAYHUTH
MOCIIE0BATENBHOCT, 00pabOTKH (YepHOBas, IMOJYYHUCTOBAs, YHUCTOBas). Bwibop pexyiiero
MHCTPYMEHTa M €ro mnapaMmeTrpoB (pUCYHOK 1) sBiseTcs OIHOM M3 TpynoeMKuX 3anad. B
JambHEeHIIeM 3TO MOBIMIET Ha TPYAOEMKOCTh 00paboTku netanu [2,3]. CHUXEeHUe TPyA0EeMKOCTH
orepanuii ¥ ce0eCTOMMOCTH HW3TOTOBIICHHS JIeTalli C OOecredeHHeM 3alaHHBIX ITOKa3aTeleH
KauecTBa SIBJISIETCS aKTyalbHOU 3a7auei.

Jnis onTuMH3alMM BpeMEHH Ha 00pabOTKy TMpearoyiaraeTcsl co3larh MporpaMMmy B cpese
Microsoft Office Excel, koTopas MO3BOAMT [aaTh PEKOMEHIAWH IO BHAaM 00pabOTKH
MOBEPXHOCTEH JIETAlIM ¥ MTapaMeTpaM PEXYILEro HHCTPYMEHTA.
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https://ru.wikipedia.org/wiki/Microsoft_Office

B npanpHeiimem, NpoeKTHpys TOCIENOBaTeNbHOCTE 00padoTku B CAM-cucremMe MOXKHO
3apaHee UMHUTHPOBATh [4] mporiecc 00padoTku ppe3amu pazHOTO AHaMeTpa (PUCYHOK 2).

Pucynok 2 — Umuranus npouecca 00paboTKu

[Ipu reHepauuy B pacyeTHO-TEXHOJOTMYECKOW KapTe YKa3blBalOTCSI HOPMBI BPEMEHM Ha
oreparuu (epexoibl), 0 KOTOPHIM ONPEENISIETCS TPYAOEMKOCTh 00pabOTKH.

Takum 00pa3oMm, aBTOMATH3UPOBAHHBIM MOA00pP PEXYIIEro HHCTPYMEHTa Uil 00paboTKU
m3nenuid ¢pesepoBanrueM Ha craHkax ¢ YIIY um co3manue TexHoIormM OOpabOTKH ACTalield ¢
nomotsio CAM-cHUCTEM COKPAaTUT BpeMsI HA MEXaHHMUECKOW 00paboTKe JAeTaie.
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ADVANTAGES AND DISADVANTAGES OF LITHIUM-ION BATTERIES
Lebedev I. V. —student, Rogozina I. V. — Ph.D., Doctor of Science
Altai State Technical University after I1.1. Polzunov (Barnaul)

With the development of technologies in the 21st century, the problem of energy storage is
becoming more and more important, since in many technical devices used by man, the role of the
main power source is performed by accumulators. Due to the increase in the power of devices, their
power consumption grows, however, there is little if any improvement in the capacity of batteries.
In the majority of devices, such as telephones, laptops, tablets and other gadgets lithium-ion
batteries are used. Although they are very common, they have a number of drawbacks.

Firstly, one of their drawbacks is their explosibility Lithium batteries sometimes explode or
ignite spontaneously. Even the ignition of a small battery can lead to serious consequences. For
example, airlines and international organizations strictly control the number of shipments of lithium
batteries and devices. One of the vivid examples is the problem of a Samsung’s smart phone: its
first generation batteries were exposed to explosive effect [1].

Secondly, the weak side of batteries is aging. Over time, a battery loses its capacity and power,
until eventually it loses its ability to perform its basic functions. This is due to the use of batteries in
severe temperature conditions. In addition, batteries are extremely sensitive to voltage during
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charging, because of too high voltage, they can lose their capacity. Even when a battery is not used,
it still loses in capacity: in 2 years’ time about 20% of the capacity is lost.

Thirdly, the use of gadgets at low temperatures leads to a decrease in the capacity of batteries.
At an air temperature below 0 ° C, the power of the lithium-ion battery is reduced to 40-50%.
Owners of wearable electronics often face a fast discharge of their devices. In the industry where it
is necessary to use accumulators at low temperatures, constructions with heating of accumulators
are used.

Along with the problems of lithium-ion batteries, they also have a number of advantages,
which include the following:

* high energy density (capacity);

* low self-discharge;

* no need for maintenance.

Solving the problem of energy storage is a difficult task. Over the past 10 years, several
alternative battery options have been proposed. For example, a nanowire battery, which in theory
should reduce the mass of the battery and, accordingly, significantly increase the capacity [2]. Most
recently, 94-year-old John Goodenough, the inventor of the first lithium-ion batteries, created solid-
state batteries. According to the inventor, "The solid-state battery not only can not explode, but it
also charges much faster, literally in minutes, not hours, which can significantly improve the
efficiency of electronic devices" [3]. Unfortunately, all these samples are only being tested.
Nevertheless, significant funds are allocated for the development of storage systems. And this
means, there is a hope that in 5-10 years there will be big changes in this area.
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JJOCTOMHCTBA U HEJIOCTATKU JINTUN-MOHHBIX AKKYMYJISITOPOB
Jlebenes U. B. — crynent, Porozuna U. B. — a.¢unon.u., mpodeccop
AnTaiickuil rocyapcTBeHHbIN Texunueckuil ynusepcurtet uM. U.U. Tlomsynosa (. bapnaaymn)

C pa3ButHeM TexHoJorui 21-ro Beka mpobiemMa akKyMyJIUpOBaHUs SHEPTUU NMpruoOpeTaeT Bé
OOJIBLIIYI0 3HAYMMOCTh, ITOCKOJIBKY BO MHOTMX TEXHHYECKMX YCTPOMCTBAX, HCIOJIb3YEeMbIX
YeJIOBEKOM, OCHOBHYIO pPOJIb HCTOYHUKA IHTAaHUS BBINOJIHAIOT aKKyMyJsTopel. Bcenenctsue
YBEJIMYEHUSI ~ MOLIHOCTM  YCTPOWCTB,  BBIpacTaeT HX  DHEPromnoTpediIeHue,  OJHAKO,
COBEpIICHCTBOBAaHUS €EMKOCTH AaKKyMYJISTOPOB He HaOmojnaercs. B OoilbLIMHCTBE CBOEM B
tenedoHax, HOyTOyKax, IUIAHIIETax W JAPYIMX TaJpKeTax HCHOJIb3YIOTCA JIMTHI-MOHHbBIE
aKKyMYJITOPBI, KOTOPBIE HECMOTPsI Ha CBOE 0O0JIBIIOE PACIPOCTPAHEHHE UMEIOT PsiJl HEAOCTATKOB.

Bo-niepBbIX, OJHMM U3 OONBIIMX MHMHYCOB SBISETCS MX B3PHIBOONACHOCTh. JIUTHEBbIE
aKKyMYJIITOpbl MHOTJA B3pBIBAIOTCS WJIM camMoOBo3roparorcs. Jlaske BOCIUIAMEHEHHE MaJeHbKOTO
aKKyMyJIAITOpa MOXET IPHUBECTH K CEPbE3HBIM TNocieAcTBUAM. Hanpumep, aBuakomMnaHuu u
MEXIYHapOJAHbIE OPraHU3alUKd CTPOTO KOHTPOJUPYIOT KOJUYECTBO IEPEBO30K JIMTHUEBBIX
aKKyMYJIATOPOB U YCTpoicTB. OIHMM M3 SPKUX NPUMEPOB SBJISETCS MpobiiemMa cMapTdoHa OT
koMnaHuu CaMCyHI, y KOTOPOTrO akKyMyJsTOpbl MEPBOrO IOKOJIEHHUS ObUIM IOABEPKEHBI
B3peIBHOMY 3] dexTy [1].

Bo-BTOphIxX, c1aboil cTopoHON akKymymisTOpoB sBisiercss crapeHue. Co BpemeHeM OaTapes
TepseT B EMKOCTH M MOIIHOCTH, IOKAa B KOHIIE KOHIIOB COBCEM HE YTPauMBaeT CIOCOOHOCTH
BBINOJIHATE CBOM 0a3zoBble (yHKIMH. [IpoMCXOAUT 3TO M3-3a UCIONB30BAaHUS aKKyMYJISTOPOB B
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TSDKEIIBIX JUIS1 HUX TEeMIEPaTypHbIX yclnoBusiX. Kpome Toro, akkymyasiTopbl KpailHe YyBCTBUTEIbHBI
K HaIpsHKEHUIO BO BpeMS 3apsIKU: U3-3a CIUIIKOM BBICOKOTO HAIPSKEHUSI OHU MOTYT TEPSTh CBOIO
éMKoCTb. Jlaske Korja akKyMyJsiTOp HE HMCIOJIb3YETCs, OH BCE paBHO TEpsieT B EMKOCTH, 3a 2 roja
okoJ10 20 % éMKocTH.

B-Tperbux, ucnosib30BaHUE TA/PKETOB MPU HU3KUX TEMIIEpATypax MPUBOJAUT K CHUKCHHUIO
émkoctn akkymynstopoB. Ilpum Temmepatype Bosnyxa Huxke 0 °C HOpOUCXOOUT CHUXKEHHE
MOIIIHOCTH JTUTUH-UOHHOr0 akkymyisitopa a0 40-50 %. Biagenbibl HOCUMOM 3JIEKTPOHUKH YacTO
CTAJIKUBAIOTCS C OBICTPBIM Pa3psAIOM CBOMX YCTPONCTB. B MpOMBINUIEHHOCTH, T€ MPHUXOIUTCS
WCIIOBb30BaTh AKKyMYJISTOPbl TMPU HU3KUX TEMIIEpaTypax, IMPUMEHSIOT KOHCTPYKIUU C
MIOJIOTPEBOM aKKYMYJISITOPOB.

Hapsny ¢ npoGiemamu JIMTUH-UOHHBIE aKKYMYIIITOPBI OHH UMEIOT U Psifl TUTFOCOB, K KOTOPBIM
OTHOCSITCS CIIEAYIOLIHE!

e BBICOKAs SHEPreTUYECKas IJIOTHOCTh (EMKOCTB);

e HU3KHI caMopa3ps;

e OTCYTCTBHE NMOTPEOHOCTU B 0OCTYKUBAHUH.

Pemennie npobiemMbl aKKyMyJIUPOBaHUSI SHEPTUU SBIISETCS CIOXKHOW 3adauyeil. 3a mocnenHue
10 ;mer OBUTO MPEAJIOKEHO HECKOJIBKO aJbTEPHATUBHBIX BAPUAHTOB aKKymynsaTopoB. Hampumep,
HAHOMPOBOIHUKOBBIM aKKyMYJSTOP, KOTOPBIM B TEOPUHU JOJIKEH YMEHBIIUTh MAcCy aKKyMyJsiTopa
1, COOTBETCTBEHHO, 3HAYUTEIILHO YBENUYUTh EMKOCTh [2]. CoBceM HemaBHO 94-meTHumM J[KOHOM
I'ynenadom, wuzoOperareneM NEPBBIX  JUTHH-UOHHBIX  AKKyMYJIATOPOB, OBbUIM  CO3JIaHBI
TBEepAOTENbHEBIE OaTtapen. [1o cioBam m3o0peTarens, «TBepaoTeIbHAsS Oarapesi He TOJIBKO HE MOXKET
B30PBAaThCs, HO U 3apsbKaeTcsi ropaszno ObicTpee, OyKBajJbHO 3a MUHYTHI, a HE Yachl, YTO MOXET
3HAYUTEIIFHO TOBBICUTH I(P(EKTUBHOCThH AIIEKTPOHHBIX yCTpoicTB» [3]. K coxanenuto, Bce 3TH
00pasIbl TOJIBKO MPOXOIAT TECTUPOBaHKE. TeM He MeHee, BBIICISAIOTCSA 3HAUUTENIbHbBIE CPEJICTBA HA
pPa3BUTHE CUCTEM aKKyMYJIUPOBAaHHS. A 3TO 3HAUUT, €CTh HAAEK 1, 4TO Yepe3 5-10 et mpouzoitayT
OOJIBIITNE U3MEHECHHS B ATOW 00JIaCTH.
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BENIFITS OF GEOTHERMAL ENERGY SOURCES
Lepilova E.V., Paksyutkin V.M. — students, Larina T.A. — associate professor
Altai State Technical University after I.I. Polzunov (Barnaul)

The results of scientific research proved that traditional energy resources can dramatically
damage the environment. The problem of pollution caused by such resources is urgent for Barnaul.
There are a lot of traditional power stations that release harmful wastes and as a result spoil
people’s health: the residents of the city do not breathe fresh air and suffer from serious diseases.

Our solution to this problem is the use of geothermal stations in our region. The benefits of
such power stations are the following:

1. Geothermal energy is a renewable energy source that has been efficiently and economically
utilized in many parts of the world for decades. A great potential for an extensive increase in the
global geothermal application has been justified by scientists.

2. It is a reliable energy source that can be used both directly, i.e. for heating, and indirectly,
i.e. to generate electricity.
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3. Geothermal energy does not depend on weather conditions and it has an inherent storage
capability that makes it possible to supply energy for the environment. The renewable energy
sources can contribute significantly to the mitigation of climate change and what is more, they work
as partners rather than compete with each other. Thus renewable energy sources cooperate rather
than compete.

4. Geothermal energy is available day and night every day of the year and can thus serve as a
supplement to traditional energy sources which are available intermittently.

One of the strongest arguments for putting more emphasis on the development of geo-thermal
resources worldwide is the limited environmental impact on most of other energy sources.

In addition, geothermal energy sources have many advantages over traditional ones.

Electricity generation using carbon based fuels is responsible for a large fraction of carbon
dioxide (CO2) emissions worldwide. Coal is considered to be much more carbon intensive than
other fossil fuels such as oil and natural gas. The wide use of coal as a source of energy results in
large amount of carbon dioxide emissions per the unit of electricity generated.

Geothermal heat pumps driven by fossil fuelled electricity, on the contrary, reduce the CO2
emission by at least 50% compared with fossil fuel fired boilers. CO2 emission from geothermal
power plants in high-temperature fields is about 120 g/kWh (weighted average of 85% of the world
power plant capacity).

It is quite obvious that if the electricity that drives the geothermal heat pump is produced from
a renewable energy source like hydropower or geothermal energy the emission saving can reaches
up to 100%. EGS plants, once put into operation, can be expected to have great environmental
benefits. In this case CO2 emissions will be equal to zero). Thus EGS approach to solving the
problem would make it possible to considerably reduce and even stop CO2 emission reduction.

Due to the fact that geothermal sources of energy have high temperature but low penetration
and lack of natural fluid circulation they prove to be extremely efficient. What is more, combined
heat and power plants can improve the overall efficiency of the geothermal utilization and would
open up the possibilities of producing electricity in territories which do not have high-temperature
fields.

To sum up we strongly believe that the traditional sources of energy used in our city must and
can be replaced by geothermal that are much more efficient and ecologically friendly.
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IMPEUMVYIIECTBA I'EOTEPMAJIBHBIX NCTOYHNKOB SHEPI'MHA
Jlenmunosa E.B., [Takcrotkun B.M. — crynenTts, Jlapuna T.A. — noueHt
Auntaiickuii rocynapcTBeHHbIH TexHUueckuil yauBepcutet uM. U.U. ITomsynosa (r. bapHayn)

Pe3ynbrarhl Hay4yHBIX MCCIEIOBAHUNA TOKA3bIBAIOT, YTO HCIOJIb30BAHUE TPAJAUIIMOHHBIX
HMCTOYHUKOB DSHEPIHUM MOXKET HAHECTH KPUTUYECKHH YpPOH OKpykKawmei cpene. I[Ipodmema
3arpsi3HEHUS], BBI3BIBAEMOI'0 HUCIIOJIb30BAHUEM TaKUX PECYpPCOB akTyaibHa Ay bapHayna. MHuorue
MECTHBIE JJICKTPOCTAHIINH, WCIOJB3YIOMNE TPATUIUOHHBIE WCTOYHUKH DHEPTUH, SBISIOTCS
HMCTOYHUKOM OMAacHBIX OTXOJOB M, KaK CJIE/ICTBHE, HETATUBHO BIIUSIOT HA 3/I0POBbE JIFOACH: KUTEIIN
ropoja HE HWMEIOT BO3MOXHOCTH [IBIIIATh CBEXHM BO3AyXOM M CTPAJalOT CEePhE3HBIMU
3a00JIeBaHUSMU.
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Msl monaraeM, 4To yKa3aHHYIO HpoOJeMy MOYHO PEIIUTh IIyTeM YCTAaHOBKH B pPETrHOHE
reoTepMaibHbIX cTaHiuil. [IpenMymiecTBa f1aHHOTO crioco0a MOJIY4YeHUsT YHEPIUH 3aKJII0YaoTCs B
CIIEYIOILIEM:

1. TeorepmanbHas »3Heprus sABISETCS BO30OHOBIAEMBIM HCTOYHHUK, J(PGEKTUBHO U
SKOHOMHMYHO HCHOJB3YIOLIMICS BO MHOIMX 4YacTsX CB€Ta Ha MPOTSDKEHUU JIE€CATUIIETHUH.
[TonTBepXkaeHUEM S3TOMY CIYXHUT HEYKJIOHHO pacTyllleé YUCIO TIeoTepMajlbHbIX CTaHLUUN B
pa3IUYHbIX CTPAHAX.

2. OTO Ha/IeKHBI UCTOUYHUK 3HEPTUH, KOTOPBII MOXKET MCII0JIb30BaThCs KaK HaIpAMYO (11
OTOIUICHUS ), TaK M OTMIOCPEOBAHHO (17151 BHIPAOOTKH JICKTPUICCTBA).

3. 'eorepmasbHas SHEPIrUsl HE 3aBUCUT OT Morojel. Ee (3Hepruoo) MoXKHO 3amacTu yis TOro,
4TOObl B JaJbHEHIIEM MHCIIONB30BaTh IS HYXKJA OTACIbHBIX pailoHOB.  BozoOHOBIseMBbIe
HCTOYHHUKHM HHEPrHMU MOTYT TakKKe CIIOCOOCTBOBaTh IPENOTBPAILEHUIO H3MEHEHHWH Kiumara.
Crnenyer 0cOOGHHO OTMETHTb, YTO BO3OOHOBIISIEMbIE HCTOYHUKH SHEPTHH JOMONHSIOT IPYT Apyra,
HO HE COPEBHYIOTCS 3a IIEPBEHCTBO.

4. I'eoTepmaiibHasi SHEPTUs AOCTYIHA B JII00OOE BpeMs CYTOK U T'0/1a U IOTOMY MOXET CIYXKHTb
JONOJTHEHUEM K TPaJULIMOHHBIM UCTOYHUKAM 3HEPIUH, KOTOPbIE HE BCEra JOCTYITHBI.

OnuH U3 IIaBHBIX apryMEHTOB «3a» MPUBJIEYEHHE BHUMAaHUS K pa3pabOTKEe reoTepMalibHBIX
pecypcoB — HE3HAYUTEIbHOE BIMSHUE HA OKPYXKAIOILYIO CPENly U APYIHe SHEPropecypChl.

Kpome Toro, reorepmaiibHble MCTOYHMKH SHEPIMM HMEIOT MHOKECTBO IPEUMYILECTB HaJ
TpaIULIMOHHBIMU:

['eHepanysi SHEPruM MU UCHOJIb30BAaHUM TOIJIMBA HA OCHOBE YIJIEPOJA SIBISIETCA MPUYMHON
OIPOMHOM 10111 BEIOPOCOB YIJIEKUCIIOrOo ra3a no scemMy Mupy. Cpeiu UCKONaeMbIX BHI0B TOILIMBA,
YroJib CONEPKUT 3HAYUTEIBHO OOJIbIIee KOJUYECTBO Yrieponaa, YeM He(Th WM MPUPOIHBIN Ta3,
YTO NPUBOAUT K OOJBIIUM 00bEMaM BBIOPOCOB YIJIEKHCIIOIO ra3a Ha €IUHMIlY BbIpaOOTaHHOIO
AJEKTPUYECTBA.

BeiOpoc yriekuciaoro rasa OT TIeOT€pPMalbHBIX CTAaHIMH Ha TEPPUTOPUSAX C BBICOKOU
TEeMIIEpPaTypoi 3emin cocTaBisier mpuMmepHo 120 1/kBr*u (cpennuii mokazarens 85% momrHocTeH
3JIEKTPOCTAaHLUN B MHpe). ['eoTepManbHble HACOCHI, UCIOJIb3YIOLIME UCKOIAeMble BUJbl TOIIMBA
MO3BOJISIIOT CHU3UTH BHIOPOC YTIIEKUCIIOTO Ta3a, Kak MUHUMYM, Ha 50% 10 CpaBHEHUIO C KOTJIAMH,
UCHOJB3YIOUIMMUA Takoe TOIUIMBO. Ecin reoTrepMaibHbIl HAacoc HCIONB3YEeT 3JIEKTPUUYECTBO,
MOJIyUEHHOE M3 BO300HOBIISIEMBIX HCTOYHHKOB, TAKMX, KaK TUIPOIHEPrHs WIH reoTepMalibHas
SHEpIrus, CHUKEHHE BBIOPOCOB MOXKeT cocTaBUTh 10 100%.

Ecmu  ycoBepiieHcTBOBaHHBIE TeoTepMmaibHble cuctembl (EGS), Oyayr BBenensl B
IKCIUTYaTalylo, 3TO MOYKET 3HAYMTEIBHO YIYYIIUTh COCTOSHUE OKPYKAIOLIEH Cpelbl, TaK Kak
BBIOPOC YTJIEKUCIIOrO raza OyAeT paBeH HyJo. Takoi MmoaxoJ K pelIeHHto MpobiieMy, MO3BOJIUT
JOCTHYb 3HAYUTEIBHOTO CHIKEHHsS WM Jake MpPEeKpalleHUs BbIOPOCOB YITIEKHCIIOTO Taza OT
reoTepMaIbHBIX CTAHIIMIA OCPEACTBOM UCIOIb30BaHUS OTPOMHOTO pecypca, XapakTepru3yoLerocs
BBICOKOH TEMIIEPATYpPOH, HO HU3KOM MPOHULIAEMOCTBIO U OTCYTCTBUEM TOKA KUAKOCTH.

bonee Toro, cTpoUTENLCTBO TEILIOANEKTPOLEHTpPANIEH (CTaHIMM, KOTOpbIE OCYIIECTBISIOT
KOMOWHHUPOBAaHHOE MTPOU3BOJICTBO PHEPTUU JIBYX BHUJIOB - AJIEKTPUUYECKON M TEMJIOBOM Ha OAHOM U
TOM € 000pYJOBaHUH) 3HAYUTEIHHO MOBBICUIO ObI 3()(PEKTUBHOCTH T€0TEpMaIbHBIN HCTOYHHUKOB
sHeprun. Kak pe3ynbTar nepen TeppUTOPUSAMH, KOTOpbIe HE OOraThl TepMalbHBIMH UCTOYHHUKAMH,
OTKpOIOTCSL OOJIbIIME BO3MOXHOCTH IOJIY4aTh 3JIEKTPOIHEPIHI0, KOTopass He OyneT HaHOCUTh
yiiep6a oKpykaruiei cperne.

Bce noBojbl, mpuBeNeHHBIE BbIIIE, MO3BOJSIOT CHENATh BBIBOA O TOM, YTO TPaJAUIIMOHHBIE
BUJIbI DHEPTUH, HCTIOJIB3YEMbIE B HAIIEM T'OPOJIe, MOTYT U JIOJKHBI ObITh 3aMEHEHBI Te0TepMalIbHON
JHEpTHeH, kak 6osee 3(p(PEKTUBHON U HIKOTOTUIHOM.
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THE TECHNOLOGY OF OBTAINING CASTINGS WITHOUT DEFECTS

OF SHRINKAGE ORIGIN, USING COMPUTER SIMULATION SYSTEMS

Malkova N. Y., Kosheleva E. A. — students, Levin A. V. - associate professor
Altai State Technical University after 1. I. Polzunov (Barnaul)

Computer simulation is a virtual representation of the object of study. The computer model
differs from the real object, but is very close to reality. The qualitative findings, received according
to the analysis of virtual models, allow to detect previously unknown properties of a complex
system: its structure, dynamics, stability, integrity, etc. Quantitative conclusions are mostly of the
nature of the prediction of some future or explain past values of variables that characterize the
system.

A computer model of a complex system should, if possible, display all the major factors and
relationships characterizing real situations, criteria and limitations. The model should be versatile
enough to describe a similar purpose objects, and at the same time simple enough to allow to
perform the necessary research at reasonable costs.

Advantages of computer simulation are: learning objects, which were not, in reality, render
them, the study of phenomena and processes; managing time; the possibility of multiple model tests
and design optimization. In particular, one of the main advantages of the process of computer
simulation is that existing data can be reused, and construction details is to create sketches and the
formation of these solid elements, which are collected in detail.

The hydrodynamic calculation of the filling with melt forms, the analysis of temperature fields
in the crystallization and the formation of shrinkage defects, the calculation of stresses and residual
strains in the casting, optimize the Gating-feeding systems can also be attributed to the possibilities
of computer simulation of casting processes [5].

The results of the process of the development of casting technology for casting made of carbon
steel 35L casting in sand-clay molds are presented in this work. Building the model with all of the
technological elements (Gating-feeding system, rods, and profit) was performed using computer-
aided design (CAD) Autodesk Inventor 2014, which solves the problems of solid modeling, with
the ability to export to other applications [4].

Modelling of shrinkage processes (formation macro - and microporosity) was carried out using
computer-aided simulation of foundry processes (HE LP) LVM Flow, which is quite simple to
operate. Terminology, menus and dialog boxes are familiar and intuitive. The system menu is
duplicated by the toolbar with icons, quite accurately reflects the essence of the instrument and
reduces the number of operations when working with the system.

The use of LVM Flow allows to optimize the modes of casting alloy and solidification of the
casting, and the parameters of the Gating-feeding system [3, 4].

The simulation results are automatically saved for later viewing and archiving technology
solutions. Each casting start "passport™ that records all the parameters of each simulation. The
results of the calculation functions can be represented in 2D and 3D views.

As a result, the use of LVM Flow allowed us to monitor in real time the change of processes of
solidification, including visually, and to identify the place of formation of the shrinkage cavities to
determine the temperature mode of heating of the form. Thus, despite the lack of experimental
database, the program keeps high accuracy of calculation results [1, 6].

Subsequent stages of modeling with adjustment made it possible to develop the technology of
obtaining castings without defects of shrinkage origin [2]. Thus, the use of LVM Flow allows us to
evaluate the effectiveness of the feeding gate system still under development process and choose the
best option for obtaining quality castings without resorting to costly production testing.
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TEXHOJIOI'UA ITOJIYUEHU A OTJIMBKU BE3 IE®EKTOB YCAJIOYHOI'O
I[MPOUCXOXJIEHWA C UCITOJIb3OBAHUEM
CUCTEM KOMIIBIOTEPHOI'O MOJIEJIMPOBAHU A
Manskosa H. 1O., Komenesa E. A. — ctynentsl, JleBun A. B.— noueHt
AnTaiickuil rocyiapcTBeHHbINA TexHuueckuit yausepcutet um. M. U. [lomsynosa (r. bapuayin)

KomnbroTepHoe MOAEIMpPOBAaHME — 3TO BUPTYAlbHOE IPEICTAaBICHHUE OOBEKTAa H3YUCHMS.
KomnbroTepHas Mojenb OTIMYAETCS OT peaJbHOro oOO0bEKTa, HO O4YEeHb HNpUOJIMKEeHa K
neiicrButenbHOCTU. KadecTBEHHbIE BBIBOJBI, KOTOpbIE MOJIY4arOT [0 pe3ysibTaTaM aHajlu3a
BUPTYaJIbHOW MOJIENH, MO3BOJISIOT OOHAPY)KUTh HEN3BECTHBIE paHEe CBOWCTBA CIOXKHON CHUCTEMBI:
€€ CTPYKTYpY, AMHAMUKY Pa3BUTHUS, YCTOMUNBOCTb, LIEIOCTHOCTH U Jp. KonnuecTBeHHbIE BHIBOJIBI B
OCHOBHOM HOCSIT XapakTep MPOrHO3a HEKOTOPBIX OYAYyIIMX WIN OOBSICHEHUS MPOIUIBIX 3HAYEHUH
MIEPEMEHHBIX, XapaKTEPU3UPYIOLIUX CUCTEMY.

KomnbroTepHass MoJeslb CIIOKHOW CHCTEMBl JOJDKHA, MO BO3MOXKHOCTH, OTOOpakaThb Bce
OCHOBHBIE (aKTOpbl M B3aMMOCBS3HM, XapaKTEpU3YIOLIUE pEaJbHblE CHUTYallMH, KPUTEPUH U
orpaHudeHus. Mojenp 10JkKHa ObITh JOCTATOYHO YHHUBEPCAJIbHOM, YTOOBI OMKCHIBATh OJU3KHE 110
Ha3HAYEHUIO OOBEKTHI, U B TO K€ BPEMsI JOCTATOYHO IMPOCTOH, YTOOBI MO3BOJUTH BBITOJIHUTH
HE00XO0/IMMBIE UCCIIeI0OBaHNS C Pa3yMHBIMH 3aTpaTaMH.

[Tpeumy1iecTBaMyu KOMITBIOTEPHOTO MOJEIUPOBAHUS SIBIISIFOTCS: U3y4eHHE 00BEKTOB, KOTOPBIX
He OBLJIO B peabHOCTH, BU3yalIM3allUs UX, UCCIEIOBAaHUS SBICHUHA M MPOLECCOB; YIpaBIECHUE
BPEMEHEM; BO3MOKHOCTb MHOT'OKPAaTHOTO HCIHBITAHUS MOJENU U ONTHUMM3AIUs KOHCTpYyKUuU. B
TOM 4YHCIIe, OJHO W3 TIJIABHBIX JOCTOMHCTB MPOIECCa KOMIIBIOTEPHOIO MOJEINPOBAHUS
3aKJII0YaeTCs B TOM, YTO CYUIECTBYIOIIWME JaHHbIE MOXHO MCIOJb30BaTh MHOTOKpAaTHO, a
KOHCTPYUpPOBAHHE JETald CBOJAUTCA K CO3JaHHUI0O OHCKH30B U (OPMUPOBAHHMIO U3 HHX
TBEPAOTENbHBIX 3JIEMEHTOB, KOTOPbIE COOMPAIOTCS B JIETAIIb.

K BO3MOXHOCTSIM KOMIIBIOTEPHOTO MOJAEIUPOBAHUS JINTEHHBIX IMPOLECCOB, TAK K€ MOXKHO
OTHECTH TUAPOJMHAMUYECKUIH pacyeT 3aloJHEHHUsS paciulaBoM (OpMBI, aHATU3 TeMIepaTypHBIX
Nojiell Tpu KPUCTAJUIM3ALMK U OOpa30BaHUM YCAJOYHBIX NEPEKTOB, pacueT HampsDKeHUH u
OCTaTOYHBIX JIe()OPMAIIUii B OTIIMBKAX, ONTHUMHU3AIINS JIATHUKOBO-TIUTAIOIIMX CUCTEM [5].

B nmpencraBnenHoit paGore mpHBeneHBl pe3yibTaThl Ipolecca pa3pabOTKH JIMTEHHOM
TEXHOJIOTMHM Ul OTJIMBKM W3TOTOBIISIEMOW M3 yriepoaucrord cranu 35JI nuTeeM B IecyaHO-
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riuHucThie (opMmbl. [locTpoeHne Mojenu AeTaad CO BCEMH TEXHOJIOTHMYECKUMHU AIIEMEHTaMU
(JINTHUKOBO-TIUTAIOLIEH CHCTEMOM, CTEPKHSIMHU M MPUOBUISIMH) BBIMOIHIIOCH C MCIHOJIb30BaHUEM
cucrteMbl aBToMaTtu3upoBaHHOro mnpoektupoBanus (CAIIP) Autodesk Inventor 2014, xoropas
pemaer 3aJadyd TBEPIAOTEIBHOIO MOJEIHMPOBAHUS, C BO3MOXHOCTBIO JKCIOpTAa B JpYyrue
npuioxenus [4].

MonenupoBanue ycaJOuHbIX MporeccoB (oOpa3oBaHME MaKpOo- M MHUKPOIOPHCTOCTH)
BBITIOJHSJIOCH C IIOMOILBIO CUCTEMbI aBTOMAaTU3UPOBAHHOTO MOJIEIIMPOBAHUS JIUTEUHBIX IIPOLIECCOB
(CAM JIIT) LVM Flow, koTopasi IOCTaTOYHO IMPOCTa B IKCIUTyaTallud. TEPMUHOJIOTHS MEHIO H
JMAJIOTOBbIE OKHA TPHUBBIYHBI W TOHSATHBL. MEHIO CHUCTEMBl MPOIyOIMPOBAHO TAHEIBIO
WHCTPYMEHTOB C UKOHKaMH, JJOBOJIbHO TOUYHO OTPaXKarOLUMHU CyTh HHCTPYMEHTA U MO3BOJISIOILIUMHU
COKpaTHUTh YHCIIO ONEpaIfii pu paboTe C CUCTEMOIA.

[Tpumenenne LVM Flow 1mo3BosisieT ONnTUMH3UPOBATh PEKUMBI 3JIMBKH CITJIaBa M 3aTBEPACBAHUS
OTJIMBKH, a TAKXKe NIapaMeTPbl TUTHUKOBO-IIUTAIOLIEH CUCTEMBI |3, 4].

Pe3ynbraThl MOJEMMPOBAaHUS COXPAHAIOTCS ABTOMATHYECKU MJIS JAIbHEWIIEr0 IMPOCMOTpa M
CO3/JaHUS apXMBa TEXHOJIOIMUYECKUX pelieHnid. Ha kaXayro OTiIMBKY 3aBOJUTCS «I1acliopT», B KOTOPBIH
3aIMChIBAIOTCS BCE MapaMeTPhl KaXI0ro MojenupoBanus. Pe3ynbpratel pacyera GyHKINN MOTYT OBITH
npencrasiesl B 2D u 3D Bugax.

B pesynbrare, ucnonb3oBanue LVM Flow mno3Bonuino orcineauTh B peKUME PEallbHOTO
BPEMEHM H3MEHEHHE IPOLIECCOB 3aTBEPJECBAHUS, B TOM YHCJIE M BHU3YyaJbHO, a TaKXe BbIIBUTh
MecTa 00pa3oBaHHUs yCaJIOUHBIX PAKOBHH, OMPEHCIUTh TeMIIEpaTypHBIA PEKUM HarpeBa (OPMBIL.
IIpu 3TOM, HE CMOTpsl Ha OTCYTCTBUE SKCIIEPUMEHTAIBHOM 0a3bl, JaHHas IporpaMma COXpaHseT
BBICOKYIO TOUHOCTb PE3yJIbTaTOB pacyeTa [1, 6].

[Tocnenyromue HdTambl MOJAEIUPOBAHUS, C TMPOBEACHUEM KOPPEKTUPOBKHU I1O3BOJIMIIN
pa3paboTaTh TEXHOJIOTHUIO TOTYYEHHS OTIUBKH 0e3 AePEeKTOB yCcaJOYyHOTO MPOUCXOXKACHUS [2].
Takum oOpazom, npumenenne LVM Flow mno3Bossier oneHuTh 3(PQPEKTUBHOCTH JUTHHUKOBO-
MUTAIOUIEH CHCTEMBI €Ille Ha CTa U pa3pabOTKH TeXIpoliecca U BhIOpaTh Hanbosaee ONTUMAabHBIH
BapuaHT JJisi [OJY4YeHHs] KAyeCTBEHHOW OTJIMBKM, HE Ipuberas K JOPOrOCTOSIIEMY
MIPOU3BOJICTBEHHOMY OITPOOUPOBAHHUIO.
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INVENTION OF NANO-FINE ‘INVISIBILITY CLOAK’ AND METAMATERIALS
Morozova A. D. — student, Simonova N. N. — associate professor
Altai State Technical University after 1.I. Polzunov (Barnaul)

Today the number of prototype devices that may become invisible, such as an invisible cap or a
Harry Potter cloak, created by scientists around the world, measured in dozens, but as a rule, they
have significant restrictions. For example, they hide the objects only in a certain frequency range or
hide objects of a specific size and shape.

In their new research, physicists from University of California (Berkeley) developed a
hyperfine cloak, able to hide objects of any shape in the visible range frequency. At this stage of
research, the technology works only at a microscopic scale, but the main principles (it is based on)
will soon allow people make even large objects invisible.

The human eye observes the world through the dispersion, which happens due to the
interaction of light with various chemicals. The rules that regulate these interactions can be broken
using metamaterials, optical properties of which may be defined by artificially created structure.

For many years one of the world’s leading experts in the field of metamaterials Xiang Zhang
and his colleagues were engaged in the development of technologies, bending light waves and
manipulating them with the help of reflection. The previous invention of this group, designed in the
form of mantle, has already made it possible to hide the contours of the objects, but at the same
time, the outfit may be easily detected. That greatly reduced ability to hid device. Additionally,
these prototypes were cumbersome and could hardly be used outside the laboratory.

In the new experiment, Zhang’s team used a membrane thickness of 80 nanometers, consisting
of tiny gold nano-antennas. Scientists covered three-dimensional microscopic objects of arbitrary
shape with ‘nano cloak’ sized by 1,300 square micrometers. The antennas can be switched on and
off by changing their polarization. Moreover, if in the off state, the picture of the camera viewed the
silhouettes of the covered objects, after the activation of the antennas light reflected from the
coating as if the latter were completely smooth mirror, hiding hidden figures and material covering
them. It was the first time when a three-dimensional object of arbitrary shape have been hidden
from visible light. Our ultra-thin outfit looks like a mantle it is easy to make, use, and it may be
potentially scaled to hide macroscopic objects.

Of course, speaking about the sphere of application of this ‘invisibility cloak’, first,
camouflage of military and spy technologies come to mind. Nevertheless, the ability to control
interaction between light and the material also opens up broad horizons for peaceful purposes. For
example, development of new optical microscopes and superfast optical computers, encryption
systems and three-dimensional displays. In order for invisibility cloak technology to obscure an
object or for a perfect lens to inhibit refraction, the material must be able to precisely control the
path of light. Metamaterials offer this potential.

A group in Germany has successfully created a thermal cloak, preventing an area from heating
by bending the heat flow around it — just as an invisibility cloak bends light. The scientists now
succeeded in demonstrating that the same materials can also be used to specifically influence the
propagation of heat. They found that a structured plate made of copper and silicon can conduct heat
around a central area without the edge being affected. For the thermal invisibility cloak, both
materials have to be arranged smartly. Copper is a good heat conductor, while the silicon material
used, called PDMS, is a bad conductor. By providing a thin copper plate with annular silicon
structures, we produce a material that conducts heat in various directions at variable speeds. In this
way, the time needed for passing around a hidden object can be compensated. If a simple, solid
metal plate is heated at the left edge, heat migrates uniformly to the right side. The temperature of
the plate decreases from the left to the right. Exactly the same behavior is exhibited by the new
metamaterial consisting of copper and silicon outside of the annular structure. No heat penetrates
inside. Outside, there is no indication of what happens inside.

The principle has also been used for sound waves and has even been discussed for seismic
vibrations. Engineers are now creating metamaterials with what is called a dynamic response,
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meaning its properties vary depending on how much electricity is passing through it, or what light is
aimed at it. For example, a dynamic metamaterial filter might allow passage of light only in the near
infrared, until electricity is applied, at which point it lets through only mid-infrared light. This
ability to "tune" the responsiveness of metamaterials has great potential for future applications,
including uses we can't yet imagine.

Researchers at Chalmers University of Technology have developed a method that enables them
to manipulate light to follow any predetermined path along a surface. The innovation has now been
described as one of the world's 30 most exciting discoveries within optics and photonics during
2016. The new technique has a wide field of application. For example, it can be used in optical
chips to achieve reliable data delivery on the internet, or to speed up routers.
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N30bPETEHUE CBEPXTOHKOI'O HAHOIUIAIIA-HEBU/IMMKHN
N METAMATEPUAJIOB
Mopo3zosa A. /1. — ctynent, CumonoBa H. H. — nouent
Anraiickuil rocyaapcTBeHHbIN Texuuueckuil yausepeuteT uMm. WL.W. Ilonsynosa (1. bapHayin)

Ha cerognsmHuil 1eHb KOJWYECTBO NMPOTOTHIIOB HEBUAMMBIX YCTPOMCTB, IOJOOHBIX IlIAIKe-
HeBuIUMKe M 1utanty ['appu Ilorrepa, co3naHHBIX y4EHBIMU BCETO MUPA U3MEPSETCS JECATKAMH,
HO KaK IIpaBUJIO, OHM HMEIOT CYIIECTBEHHbIC OIPAaHWYEHUs B HCHONb30BaHMH. Hampumep,
CKPBIBAIOT OOBEKT TOJBKO B OMNpPENEIEHHOM JHUala30He YacTOT, WIM MPSYyT MPEAMEThl CTPOTro
ornpeaenéHHoro paMepa u GopMmsl.

B HoBOM mccnenoBanun gusmnku u3z Kanupopuuiickoro ynusepcurera B bepkiu pazpabdoranu
TOHKUHM IUTall, CIIOCOOHBIM CKPBITh B BUJUMOM Juamna3zoHe oObeKThI Jito0oi (opmbl. M xoTs Ha
JAHHOM 3Tarle TEXHOJOT s paboTaeT JIMIIb B MUKPOCKOIIMYECKOM MacITade, Jiexaliie B €€ OCHOBE
MIPUHIIMIIBI TIO3BOJISAT B CKOPOM BPEMEHHU JIeJaTh HEBUIMMBIMU U KPYIIHbIE MPEAMETHI.

YenoBeueckuid ry1a3 HaOMIOJaeT OKpPY)KalOUIMi Mup Ojarojnaps paccenBaHUIO, KOTOpPOe
MIPOMCXOJUT BCJEJICTBUE B3aUMOJICHCTBUS CBETAa C PA3IUYHBIMU XUMHUYECKUMH BEIIECTBAMH.
[IpaBuna, KOTOpbIE pEryJupylOT 3TH B3aUMOJEHCTBHSA, MOXHO OOOWTH C TMOMOUIbIO
METaMaTepuasIoB, ONTHUYECKHUE CBOWCTBA KOTOPBIX ONPENEIAIOTCS HE XUMHUYECKMM COCTAaBOM,
a MICKYCCTBEHHO CO3JJaHHOM CTPYKTYpOH.

OnvH M3 BEAYIIMX MHUPOBBIX CIEIMAIMCTOB B 00jacTu MeTa marepuaioB CsH Uxan (Xiang
Zhang) W ero KOJJIETM Ha MPOTSHKCHUH MHOTHX JIET 3aHUMAIHMCh Pa3pabOTKOl TEXHOJIOTHH,
MO3BOJISIIOIINX HWCKPUBJISTH CBETOBBIE BOJHBI W YOPaBIATh MX OTpaxeHueM. llpemsiayniue
M300peTeHUs] TPYIIbl, BHIIOJIHEHHBIE B BHJE HAKUAKH, YK€ IO3BOJISUIM CKPBITh KOHTYPBI
MpeIMETOB, HO MpU 3TOM caM IUJIAll-HEBUJUMKY MOXHO OBLJIO JIETKO OOHApyXHTb, 4YTO
3HAYUTENBHO CHIKAJIO MACKHUPYIOLIYIO CIIOCOOHOCTH ycTpoiicTBa. Kpome TOro, 3Tv mpoTOTHUIIBI
ObUTH TPOMO3AKUMU M BPSAJ JIM MOTJIM MCIIOJIb30BAThCA 3a MpeiesaMH JabopaTopHH.

B HoBoii pabGore komanna YkaHa ucrnoib3oBaia IJIEHKY ToiMmMHOW 80 HaHOMETPOB,
COCTOSIIYK0 K3 KPOUIEYHBIX 30JI0THIX HAHO-aHTEHH. YYEHBIE HAKPBIBAIM "HAHO-TUIAIIOM"
wiomanasio B 1300 KBagpaTHBIX MHUKPOMETPOB MHKPOCKOMHUYECKHE TpPEXMEpPHBIE OOBEKTHI
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NPOU3BOJILHOW (OpMBI. AHTEHHBI MOXXHO OBLIO BKIIOYAaTh M BBIKIIOYATh, H3MEHAS HX
nossipu3anuio. M eciu B BHIKIIFOYEHHOM COCTOSIHUM HA CHUMKE KaMephl IPOCMATPUBAINChH CUITYIThI
HAKPBITHIX TPEIMETOB, TO MOCIIE UX BKJIIOYEHHS CBET OTPAXKAICSA OT MOKPHITHS KaK OT aOCOIIOTHO
TJIAJIKOTO 3epKalia, CKpbIBas U CHpATaHHbIE (PUTYpBI U MOKPHIBAIOLIUI UX MaTepUal.

3710 OBLIO BIEPBBIE, KOT/AA TPEXMEPHBIH OOBEKT MPOU3BOIBHON (POPMBI yIAIOCH ITOJIHOCTBHIO
CKPBITh OT BUJUMOTO CBETA. YJIbTPATOHKOE MOKPHITUE TENEPh U BBIMIAAUT Kak Iaml. Ero snerko
W3rOTOBHUTH, HCIIOJIB30BaTh M TOTEHIUAIBHO MOXXHO MAaCIITaOMpOBaTh, YTOOBI MPSTATh
MaKpPOCKOIIUYECKHUE OOBEKTHI.

KoneuHo, ecnu roBoputh 00 001aCTH MPUMEHEHHUS TIJIAIa-HEBUIMMKH, B TIEPBYIO O4Yepeab Ha
YM MPHUXOAUT MACKUPOBKA BOCHHBIX OOBEKTOB W INMUOHCKHE TexHosiorud. Ho Ha camom gerne
BO3MOKHOCTb YIIPaBJIATH B3aUMOJCHCTBUEM MEXKIY CBETOM U MAaTe€pUalIOM OTKPBIBAET LIMPOKUE
MEpCIeKTUBBl g Oojee MUpHBIX Iened. Hampumep, s pa3paOOTKM HOBBIX ONTHYECKHX
MHUKPOCKOIIOB, CBEPXOBICTPBIX ONTHYECKUX KOMIIBIOTEPOB, CUCTeM mmudpoBanus 1 3D-aucrees.
s Toro, 4roObl TEXHOJIOTUS HEBUIUMOCTU 3aCIOHWIA OOBEKT WIM HUACANBbHYIO JUH3Y JUIS
noJIaBJIeHus pepakIiy, MaTepuai J0JDKEH ObITh B COCTOSIHUM TOYHO KOHTPOJIMPOBATH MYTh CBETA.
Meramarepuansl IpeAsiaratoT Takol MOTEHUHAI.

I'pynna B I'epmanum ycnemHo co3fajia TEIUIOBOM IUIAI, IPEMSATCTBYIOLUIMN HArpeBaHUIO
o0rnactu, crubas MOTOK TEIJia BOKPYT HETO - TaK e, KakK IIall-HeBUIMMKa u3rubaet ceeT. Tenepn
YYEHBIM YAQJIOCh IPOJAEMOHCTPUPOBATH, YTO OJHM M TE JKE€ MaTepuagbl MOIYT TaKXKe
UCIOJIb30BaThCA JJI1 0COOOr0 BO3ACUCTBUA Ha pacrpocTpaHeHue Teruia. OHU OoOHApYXKHIIU, 4TO
CTPYKTYPUPOBAaHHAs IUIACTMHA, M3TOTOBJICHHAs W3 MEIM U KPEMHHMs, MOXET IPOBOJUTH TEIUIO
BOKPYT LIEHTpaJbHOW o0nacTu 0e3 BO3AEHCTBHS Ha KPOMKY. [ TEIIOBOrO HEBHIMMOTO IUIalla
o0a MaTepuasia JOJDKHBI OBITH MCKYCHO YCTPOCHBIL. Menp - XOpOIIMH NPOBOJHHUK TeIUia, a
KpEeMHUEBBIN MaTepual, Ha3biBaeMblii PDMS - mioxoii npoBoguuk. O6ecneunBasi TOHKYI0 METHYIO
IJJACTUHY KOJIBLIEBBIMH KPEMHHMEBBIMU CTPYKTYPAMM, CO3/a€TCA Marepuai, KOTOPBIM NPOBOJUT
TEIUIO B Pa3HBIX HANPABIEHUSX C MEPEMEHHOU CKOPOCThIO. Takum o0pa3om, Bpemsi, HEOOX0UMOe
111 00X0/1a CKPBITOrO 00BEKTa, MOYKHO KOMITIEHCHPOBATH.

Ecnu mpocras, crjomHas MeTajuIMyecKas IUIaCTMHA HarpeBaeTcs Ha JIEBOM Kparo, TEIUIOo
MUTPUPYET PABHOMEPHO B IIPaBYyK0 CTOpPOHY. TemriepaTypa IUIACTMHBI YMEHBIIAETCSA ClIEBa
HarpaBo. TOYHO Takoe e MOBEICHHE MPOSBISAET HOBBIM MeTaMarepuai, COCTOSIIMN U3 MEAU U
KpEMHUSI BHE KOJIbLIEBOM CTpPYKTypbl. Hukakoe Temyno He mpoHuKaeT BHYTpb. CHapyXu HET
HUKAaKUX IIPU3HAKOB TOTO, YTO IPOUCXOAUT BHYTPHU.

OTOT NPUHUUI TaKXKe MCIOJIB30BAICS JJs 3BYKOBBIX BOJH U Jaxke oOcyxXnaics ais
ceCMHUECKUX KOJIeOaHHA.

WHxeHepsl Tenepb CO3Jal0T METaMaTepHalbl C TaK Ha3bIBAEMBIM JMHAMUYECKUM OTKIMKOM,
YTO O3HAYaeT, YTO €ro CBOWCTBA MEHSIOTCS B 3aBUCUMOCTH OT TOIO, CKOJIBKO DJIEKTPUYECTBA
MIPOXOJUT Yepe3 HEero, Wi Kakol CBET HampasieH Ha Hero. Hanpumep, nunamudeckuil GuiabTp U3
MeTaMaTepuana MOXET MPOIYCKaTh CBET TOJbKO B ONM)KHEM HMH(PAaKpaCHOM JAMana3zoHe, MOoKa He
OyJeT MNOoJaHO DSJEKTPUYECTBO, U B 3TOT MOMEHT OH IPONYCKAeT TOJIbKO CBET B CpeaHEel
uH(paKkpacHON 00JacTu crekTpa. JTa CHOCOOHOCTh «HACTPaMBaTh» PEAKIMIO MeTaMaTepuasnoB
uMeeT OOJbIION MOTEHIMAN AJIs Oy yIUX MPUIOKEHHUH, B TOM YHCIIE UCIIOJIb30BAHUSI, KOTOPOE MbI
MOKa He MOXKeM ce0e Mpe/ICTaBUTh.

UccnenoBarenu wu3 TexHomoruueckoro yHupepcutera Yanmepca paspaboTaiiui MeETO/,
KOTOPBIM TO3BOJISIET MAaHUIYJIMPOBAaTh CBETOM, YTOOBI CJeNOBaTh JHOOOH 3aJaHHOM TpaeKTOpUu
BIOJIb MOBEepXHOCTH. HoBmecTBo Temepp omucaHo kak ofgHO M3 30 cambIX 3axBaThIBaKOLIUX
OTKPBITUI B MUpe B paMKax ONTHKU U ¢oToHUKH 3a 2016 roa. HoBas MeToanka UMEET IUPOKYIO
oOnacte mpuMeHeHus. Hampumep, oHa MoOKeT OBITh HCIIOJIB30BAHA B ONTHUYECKUX YUIAX IS
obecrieyeHns1 Ha/Ie)KHOM TOCTaBKU JaHHBIX B IHTepHETE WM YCKOPUTH MapIIPYTH3aTOPHI.

Jlureparypa
1. Nano-thin invisibility cloak makes 3D objects disappear [3nekrponnsiii pecypc] / — Pexum
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FOOD FORTIFICATION PROBLEM
Neverova N. A. — student, Faleeva N. V. — senior teacher
Altay State Technical University after I. I. Polzunov (Barnaul)

In the current environment people suffer from a lack of such essential nutrients as proteins,
fiber, polyunsaturated fatty acids, vitamins, minerals and many others. That is why one of the most
important aims of food industry should be production of functional products. They should not only
meet the needs of the human organism in foodstuffs and energy but also provide it with the whole
range of necessary macro- and microelements, contributing to the prevention of alimentary-
dependent diseases and preserving human health and longevity. These products can also reduce the
adverse effects of physical, chemical, and biological factors of the environment on human health
[1].

Some of the most important types of functional food are products with increased protein
content. The protein is one of the major cell components, and therefore plays an important role in
functioning of a human organism. The protein consists of amino acids that can be synthesized in a
human organism or must be supplied from the external sources. The quality and quantity of protein
are the key considerations, since by consuming the "right" type of protein in the "right” time it is
possible to achieve the consistency of the physiological responses and to optimize the protein
intake. To improve the muscle protein synthesis, the scientists proposed to add the diet with leucine,
an amino acid that plays a core role in protein synthesis in cells. The increase in the protein intake
up to 25-30 grams per meal is one of the requirements for obtaining the required amount of
essential amino acids necessary to maintain or improve the health of the adults [2; 3].

The most important curative measure aimed at reducing the adverse effects of the environment
on human health is the use of pectin preparations. Pectin is a purified hydrocarbon obtained by
extraction from plant raw materials. Any plant raw material with a high content of pectin can be
used for the production of pectic substances. Basic types of feedstock are apple pomace (10-15 %
pectin content), sugar beet pulp (10-20 %) and citrus peels (20-35 %) [4]. Pectins are biopolymers
of carbohydrate nature, the structural part of the polymer is a-galacturonic acid. Combining the
properties of acids and polyatomic alcohol, pectins can form stable insoluble complexes with
polyvalent cations of metals, including toxic, heavy and radioactive metals. Pectins also form
similar complexes with organic toxins getting into the human body or forming within it. Pectins are
also used as an antidote in case of intoxication with heavy metal salts and other toxins [5]. In food
industry pectins are used as gelling, stabilizing, thickening, water-retaining, and clarifying agents,
as substances facilitating filtering, and as a means for encapsulation.

Fats are macronutrients essential for the human body but the main role is played by their type
and chemical structure. Fatty products for healthy nutrition must contain the necessary set of
polyunsaturated fatty acids (PUFAs), and the ratio of ®-3 to ®-6 acid families must be 1 : (5-10) at
the optimal daily intake of specific acids. This ratio can be ensured by the necessary set and
combination of vegetable oils. Vegetable oils with high contents of PUFAs and balanced fatty acid
compositions in turn make it possible to produce emulsion fatty products of high biological
efficiency [6]. But the major problem is that the oxidation of oils and fats in products with high
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contents of PUFAs and fat-soluble vitamins is the main factor that reduces their shelf life. The
solving of this problem is the most important task in the production and storage of fatty products.

People are affected by the food that they eat because nutrients contained in food are building
blocks of every cell in the body. They are responsible for the proper functioning of the whole body.
Therefore, production of functional foods is the main problem for food industry in present-day
conditions.
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I[TPOBJIEMA OBOT'AILLIEHU A ITPOAYKTOB ITUTAHUA
HesepoBa H. A. — cryaent, ®aneesa H. B. — crapuuii npenonasareins
AnTaiickuil rocyiapcTBeHHbIN TexHuueckuit yuusepcutet uMm. M. U. Tlomsynosa (r. bapuayin)

B HacTosAmux ycioBHUSX OKpYXKaroUIeH CpeJlbl JIF0M UCTIBITHIBAIOT HEJOCTATOK HEOOXOIUMBIX
OpraHM3My TMHINEBBIX BEIIECTB, TaKUX Kak OeJKH, KIeT4aTKa, MOJMHEHACHIIICHHBIC XUPHbBIE
KHUCJIOTBI, BATAMHUHBI, MUHEPAJIBI I MHOTHE Ipyrue. B CBS3M ¢ 3TUM OJHOW W3 BAKHEHMIIUX LENEH
MUIIEBON MPOMBIIUIEHHOCTH JOKHO OBITH MPOM3BOACTBO (PYHKIIMOHATBHBIX MPOAYKTOB MUTAHUS.
OHU HE TOJBKO YIOBJIETBOPSIOT MOTPEOHOCTH YEIOBEUECKOTO OpraHu3Ma B MPOJYKTaX MUTAHUS U
SHEPTrUH, HO M O0ECHeuynBalOT €ro BCEMHU HEOOXOJUMBIMU MaKpO- M MHUKPOdJIEMEHTaMH,
CrocoOCTBYsl MPOUIAKTUKE ATMMEHTAPHO-3aBUCUMBIX 3a00JIEBaHUN W COXpaHsAs 370pOBbE U
nonrosietne. Kpome Toro Takume MPOMYKTHI MOTYT YMEHBIIUTH HEOIAronpHUsTHBIE BO3ICHCTBUS
(bU3MYECKUX, XUMHUYECKUX M OHONOrHMuYecKux (HaKTOpPOB OKpYXKAIOIIEH Cpeasl Ha 370pOBBE
yenoBeka [1].

OanuMm u3 Hambornee BaXKHBIX BHUJOB (DYHKIHMOHAIBHBIX TPOAYKTOB THTAHUS SBISIFOTCS
MPOAYKTHI C TIOBBIIIEHHBIM COJiep)KaHUEM Oefnka. benok sBIsSeTcs OJHUM U3 OCHOBHBIX
KOMITIOHEHTOB KJIETKH, M [O3TOMY UIpaeT BaXXHYI pOJb B (DYHKIMOHHUPOBAHUM OpraHU3Ma
YeJIOBeKa. beloK COCTOMT M3 aMHUHOKHCIOT, KOTOPhIE MOTYT OBITh CHHTE3MPOBAHBI OPTaHU3MOM
WIM TOCTynaTh u3BHE. KauecTBO M KOMMYECTBO Oenka SBIAIOTCS KIIOUYEBBIMH (DaKTOpamu,
MMOCKOJIBKY, TOTPEONssl «IpaBWIBHBINY THUM O€lka B «IIPABHUIHHOE» BpPEMs, MOXXHO JOCTHYb
COTJIACOBAaHHOCTU (DU3MOJOTHYECKUX PEaKIUii M ONTHUMH3UPOBaTh ToTpebneHue Oenka. Jlms
VIIYYIICHUS CHHTE3a MBIIMIEYHOTO O€Jika Y4YeHbIe MpeAiaraloT JIOMOJHHUTEIBHO YHOTPEOIsITh
TEUIIMH — aMUHOKHUCIIOTY, UTPAOIIYIO KIFOUEBYIO POJIb B CHHTE3€ Oelka B KIETKax. Y BEIUYCHHE
notpebnenus Oenka 10 25-30 rpaMMOB 3a OJWH MPUEM THUIIU SIBISETCS OJHUM U3 YCIOBUU IS
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MOJTy4YeHUsI HEOOXOAUMOTO IS B3POCIOrO YelOBeKa KOJMYECTBA HE3aMEHUMBIX aMUHOKHUCIOT [2;
3].

BaxHo# Mepoii npo(hUIaKTUKH U CHUKEHUSI HEOJIaronpHsITHOTO BO3JEHCTBUS OKPY)KaloILIeH
Cpelpl Ha 3I0pPOBbE YEJIOBEKA, SBJSETCS MCIONb30BAaHUE B COCTaBE IPOAYKTOB IHUTaHUSA
MEKTUHOBBIX BemlecTB. [IeKTHH mpeacTaBisieT cCO00M OYMIICHHBIN YTIEBOIOPOM, TOTYyUYSHHBIA W3
pPacCTUTENILHOTO ChIpbs METOJOM 3KcTpakuuu. Jlro0oe pacTUTeNbHOE ChIpbE€ C  BBICOKUM
COJZIep)KaHUEM TIEKTHMHAa MOXET OBITh HCIOJB30BAHO JUISI MPOU3BOJCTBA MEKTUHOBBIX BEIIECTB.
OCHOBHBIMH BHJIaMHU CBHIPbs SIBJISFOTCS sS0JIOYHBIE BBDKHUMKH (comepkanue mnektuHa 10-15 %),
MSKOTh caxapHoil cBekiibl (10-20 %) u koxypa uutpycoBbix (20-35 %) [4]. IlexTunsl ABiIsAIOTCA
OMOMNOJIMMEpaMHU  YIVIEBOAHOM NPUPOABI, CTPYKTYpPHOH 4YacTblO KOTOPBIX SBISETCA  O-
rajlakTypoHoBasi kuciaora. Coyerast CBOMCTBAa KUCIOT U MHOI'OATOMHOI'O CIIUPTA, NEKTUHBI MOTYT
00pa30oBbIBATh CTA0MJIbHBIE HEPACTBOPUMBIE KOMIUIEKChl C IOJMBAJIEHTHBIMH KAaTHOHAMU
METAJUIOB, BKJIFOYAsi TOKCHYHBIE, TSKEIIBIE U PalMOAKTUBHbBIE METAILIbI. [IeKTHHBI Tak)ke CIIOCOOHBI
co3/1aBaTh I000HBIE KOMIUIEKCHl C OPraHMYECKUMHM TOKCHHAMH, NPOHHUKAIOIIMMU B OpPraHU3M
YeJoBeKa M3BHE MM OOpa3ylomMMHUCS B HeM. [IeKTHHOBBIE BEIIECTBAa HCIIOJIB3YIOT B KadecTBE
IIPOTUBOSAMS IIPU MHTOKCUKALMKA COJSIMM TSDKEIBIX METaJUIOB M IPYIMMHM TOKCHMHamu [5]. B
MUIIEBOW  NPOMBIIUIEHHOCTH IEKTUHbl  HUCHOJB3YIOTCS B  KauecTBE  Iesie00pa3yroluX,
CTa0WIIM3UPYIOIINX, CTYLIAIOIINX, BOJOYJIEPKUBAIOIIUX M OCBETJIAIOIIMX AareHTOB, a TaKXKe Kak
BEIIECTBA, 0bJervyaronue GuabTpaImio, U Kak CpeACTBO HHKATICYIISIIHH.

XKups! sBsI0TCA HEOOXOAMMBIMU MAaKPOHYTPHUEHTAaMH JJIsi OpraHW3Ma 4elloBeKa, HO BakKHas
POJIb OTBOJUTCS UX THUILy U XMMHUECKOH CTpyKType. JKupoconaepskamiye IpoayKThl, MOAXOASIINE
JUIs 37J0POBOTO MUTAHUS JOJIKHBI COJEpPKATh HEOOXOIUMBIN HAaOOp MOJMHEHACBIIEHHBIX KUPHBIX
kucnor (ITHXK), a cooTHomieHue Mexay KHCIOTHBIMH CEMEWCTBaMU ®-3 M -0 JOJIKHO
coctaBiATh 1: (5-10) mpu onTUManbHOM €XEAHEBHOM IMOTPEOJICHUH JaHHBIX KHUCIOT. OTO
COOTHOIIIEHHE MOXKET OBITh 00ecredeHo HeOOXOIUMBIM HA0OPOM M KOMOHMHAIIMEH PacTHTEIbHBIX
Mmacen. PactutensHblie Macna ¢ BeicokuM conepkanueM [THXXK u cOanancupoBaHHBIX KOMIO3MLIUI
KHUPHBIX KHUCJIOT, B CBOIO O4Y€pe/b, MO3BOJSIOT IOIY4aTh 3MYJIbCHOHHBIE >KHPOCOJAEPIKAIIUE
IPOAYKTBl C BBICOKOM OMOJIOTMYECKO LEHHOCThIO U 3¢ ¢exkTuBHOCThIO [6]. OmHako, riaBHas
npobiemMa 3akiodaeTcss B TOM, YTO TPOIYKTHI ¢ BbICOKMM coaepkanuem [IHXKK wu
KUPOPACTBOPUMBIX BUTAMUHOB CUJIBHO IIOJIBEP>KEHBI IPOLIECCY OKUCIIEHMSI MAacesl U JKUPOB, 4TO
COKpallaeT UX CPOKU rogHocTd. PemeHue »Tol mpoOiembl ABISETCS BaKHEHIIEW 3amauedl Npu
IIPOU3BOJICTBE U XPAHEHNUHU KUPOCOAEPKAIIMNX IPOAYKTOB.

[Tutanue sBisgercs (akTOpoOM, OKAa3bIBAIOIIMM OOJbIIOE BIMSHME HA YEJIOBEKa, TaK Kak
cojiepKallrecs B MHINE HYTPUEHTHI SBISIIOTCS CTPOUTEIbHBIMH OJOKAMU KaXKI0H KJIETKH B
OpraHM3Me, a TakKe€ OTBEYaloT 3a MpaBWIbHOE (PYHKIMOHHUPOBAHWE OPraHu3Ma B LIEJIOM.
BcenenctBue 3TOro nmpou3BOoACTBO (DYHKIMOHAIBHBIX MPOAYKTOB MHUTAHUS SBISETCS OCHOBHOM
3a/auel, CTOSIIIEN Nepes MUILEBOW MPOMBIIUIEHHOCTBIO B COBPEMEHHBIX YCIOBHAX OKPYXKAOIIEH
CpElpbl.
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USING THE RECTANGULAR PULSE GENERATOR TO CONTROL A RESONANT
TRANSFORMER
Papin D. S.— student, Masacheva I. A. — senior teacher
Altai State Technical University after I.I. Polzunov (Barnaul)

One of the promising areas of modern science in the electric power industry is the development
of new principles for the transmission and distribution of electricity, since modern methods involve
large losses of electricity in electric networks. The problem of transmission of electrical energy is
associated with the level of isolation, with the length of the line and the losses in it [1].

As one of the newest principles can be the transmission of electricity by one wire using Tesla
transformer.

Using Tesla transformer for electric power transmission allows to increase the voltage and
frequency of the transmission, resulting in significantly reduced costs for electric power
transmission.

The creation of a controlled Tesla transformer, using a square-wave generator and a signal
amplifier will increase the efficiency of single-wire transmission lines.

Transformer Tesla is a device invented by Nikola Tesla and bearing his name. It is a resonant
transformer producing a high voltage of high frequency. The device was patented on September 22,
1896 as an "apparatus for the production of electrical currents of high frequency and potential [2]."

The operation of the resonant transformer can be explained by the example of an ordinary
swing. If they swing in the forced oscillation mode, the maximum amplitude achieved will be
proportional to the applied force. If you swing them in the regime of free oscillations, then under
the same effort, the maximum amplitude increases many times. So with the transformer Tesla - in
the role of a swing a secondary oscillatory circuit appears, and in the role of the applied force - the
generator. Their consistency ("pushing” strictly at the right time) provides a primary loop or a
master oscillator (depending on the device) [3].

Since the Tesla transformer is a resonant transformer, we use a square-wave generator to
amplify the resonance in the oscillatory circuit (capacitor and primary winding of the transformer)
by an adjustable pulse width. In order for the rectangular pulses produced by the generator to enter
the oscillatory circuit and amplified by the power source, we will establish a bipolar transistor,
which will open at strictly determined times (Brovin's transistor). The opening time of the transistor
is regulated by the generator [4].

The device of the "square-wave generator” was assembled, with the help of which several
experiments were carried out.

As a result, the following conclusions were drawn:

1) The current consumed by the Brovin's transistor can be changed in two ways:

- by changing the capacity of the capacitor connected to the free terminal, but the degree of
incandescence changes insignificantly.

- with the help of increasing the power supply of the driver, while the degree of incandescence
of the lamp varies very much.

2) In resonant mode, it is possible to reduce the current consumption when the brightness of the
lamp is increased. In this case, the current consumed can decrease during operation of the
installation.
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Thus, it can be concluded that a square-wave generator can be used to control the operation of
a resonant transformer, thereby increasing the efficiency of transmission lines.
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HNCITIOJIb3OBAHUE I'EHEPATOPA IIPAMOYI'OJIBHBIX UMITYJIBCOB
JUIS YVITPABJIEHW S PEBOHAHCHBIM TPAHC®OPMATOPOM
[Tanun [I. C. — crynent, MacaueBa U. A. — crapiuunii npenojaBatelb
Anraiickuil rocygapcTBeHHbIN TexHuueckuil yauusepeuteT uM. M.W. [lonsynosa (1. bapnayin)

OnHUM U3 NEePCIEKTUBHBIX HAIIPABJIECHUI COBPEMEHHOW HAYKHU B 3JIEKTPOIHEPTETUKE SBIISETCS
pa3paboTKa HOBBIX IPUHLUIOB MEpelaud M PACHpPENeNeHHUs] 3IIEKTPOIHEPIUH, MOCKOJIbKY
COBPEMEHHBIE METOJIbl CONPSDKEHbI C OOJBUIMMH IMOTEPSIMH 3JIEKTPOIHEPTHMH B SJIEKTPUUECKUX
cerax. IIpobimema mnepegaun »3NIEKTPUUECKOM HHEPrUU CBsi3aHAa C YPOBHEM H3O0JIALUHU, C
MPOTSKEHHOCTBIO JIMHUM U IOTEpsIMU B Hel [ 1].

B kauecTBE OZHOrO0 M3 HOBEMILMX INPUHLUIIOB MOXKET SBIATHCS Iepenada dIEKTPUUECKON
SHEPTUH M0 OJJHOMY IIPOBOJTY, C MOMOIIBIO TpaHchopmaropa Tecna.

Hcnonb3oBanue tpanchopmaTopa Teciia ans nepefadyu 3J1€KTPUUYECKOM SHEPrHMM IMO3BOJISET
MHOTOKpPaTHO IIOBBICUTh HANpsHKEHUE M YacTOTy IE€pelayd, BCIEACTBUE YEro 3HAYUTEILHO
CHIDKAIOTCA 3aTpaThl Ha Iepeaady dJIEKTPUUECKON SJHEPTUH.

Coznanue ympasnsgeMoro TpaHchopmaropa Tecma ¢ Mclonb30BaHMEM TeHepaTopa
IIPSIMOYTOJIBHBIX MMITYJIBCOB U YCHWJIMTENS CUTHaIA 1M03BOJAUT NoBbICUTh KIIJ[ oxHOMpoBOIHBIX
JIMHUH 3JIEKTPOIIepeIadHm.

N300perennsiit Hukomnoit Tecna npubop siBsieTcss pe30HAaHCHBIM TpaHCc()OpMaTOpOM, KOTOPBIH
reHepUpyeT BBICOKOYACTOTHOE HampsbkeHue. [Ipubop Obll 3amaTeHTOBaH, Kak «AmnmapaTr i
MIPOU3BOJICTBA ANEKTPUUECKUX TOKOB BBICOKOW YacTOTHI M MOTeHIMaIa» B 1896 rony [2].

PabGoty pesonancHoro TpaHcpopMaTropa MOXKHO OMHCaTh KaK pacKayuBaHHE OOBIYHBIX
kauened. PackaunmBasg MX NPUHYIUTEIBHO, Mbl JOCTUTHEM MaKCHUMaJIbHOM aMIUIMTY[ABI, KOTOpas
OyZeT mponopLuOHalbHA MpHiIaraeMoMy ycuiuio. I[Ipu packauMBaHUM UX B PEXUME CBOOOIHBIX
Kosie0aHUH, MakCUMallbHasi aMIIMTY/la YBEJIWYUTCA B HECKOJNBKO pa3. To e HMpOMCXOTUT MpHU
pabore Ttpanchopmatopa Tecnma. B maHHOM ciydae posib Kayenel BBITIOJNHSET BTOPUYHBIN
KosieOaTenbHbIl KOHTYp, a poJIb HpWIaraéMblX YCWJIMH  BBIIOJNHAET reHeparop. Mx
COIJIACOBAaHHOCTh OOECIeunBaeT MEPBUYUHBIN KoeOaTeIbHbII KOHTYp WM 33Jat0lIui reHeparTop, B
3aBUCUMOCTH OT HCIIOJIB3YEMOro ycTpoiicTsa [3].

Tak xak TpaHchopmarop Tecna sBiseTcss pe30HAHCHBIM TpaHC(HOPMATOPOM, BOCHOIb3YyeMCS
TeHEePaTOPOM MPSIMOYTOJIbHBIX UMITYJIBCOB IS TOTO, YTOOBI YCHIIUTh PE30HAHC B KOJeOaTeIbHOM
KOHType (KOHAEHCAaTOp M MepBHYHAs OOMOTKa TpaHChOpMaTopa), Ha PEryJIUpPYEMYIO BEITUUYHHY
CKBR)XHOCTH UMIYJIbCOB. i TOro 4ToOBbl MPSAMOYTOJIbHBIE HMMITYJIBChl, TPOU3BOJUMBIC
reHepaTOpOM TMIOCTYMadl B KoJIeOaTENbHBI KOHTYp W YCHJIMBAJIUCh HCTOYHUKOM TIHTAHUS,
YCTQaHOBUM OUMOJISIPHBIA TPaH3UCTOP, KOTOPBIA OyJIeT OTKPBIBATHCS B CTPOrO OIpee/iCHHbIE
MOMEHTHI BpeMeHH (kauep bpoBuHa). Bpemsi oTKpBITHS TpaH3HCTOpA PErylupyeTcs reHepaTopoM

[4]
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beima mpowusBeneHa cOopka YCTpoiicTBa ‘reHepaTopa MpPSIMOYTOJbHBIX HMIYJIbCOB”, C
MIOMOILBIO KOTOPOTO OBIJIO POBEIEHO HECKOIBKO HKCIIEPUMEHTOB.

B pesynpTare ObLIM ClIeNIaHbI CIEAYIOIINE BHIBOIBI:

1) IToTpebnsiemblii kauepoM BpoBUHA TOK MOXKHO M3MEHSATH JIByMsl ClIOCOOaMU:

- C TIOMOIIbI0 MU3MEHEHMSI MOAKIIYAEMON K CBOOOJHOMY BBIBOJY JIaMIIbl EMKOCTH, HO IIpU
3TOM CTENEHb HaKajla U3MEHSEeTCsS HE3HAUUTENIbHO.

- C IIOMOUIbIO IOBBIIICHUS HAIPSDKEHUS NMUTAaHUS Kadepa, IPU 3TOM CTEIEHb HaKaja JIaMIIbl
U3MEHSETCS OYEHb CUIIBHO.

2) B pe3oHaHCHOM peXHME MOXXHO JOOMTBCS YMEHBIIEHHUS MOTPEOIIEMOro TOKa IpH
YBEJIIMYEHUU SIPKOCTH CBEUYEHHMs Jamnbl. B  gaHHOM ciydae mnoTpeOisieMbli TOK MOXKET
YMEHBILATHCS B IPOLECCE paOOThl YCTAHOBKH.

Takum 00pa3oM, MOXXHO CcJlieaTh BBIBOJ, YTO TI'€HEPATOp IPSIMOYrOJIbHBIX HMITYJIbCOB
BO3MOKHO HCIIONIB30BATh JUIsl YIIPAaBICHHUS paOOTON PE30HAHCHOrO TpaHchopMaTopa, TeM CaMbIM
NOBbIIIAs KO3()PULMEHT 0JI€3HOr0 AEUCTBUS IMHUN JIEKTpOonepeaayHm.
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METAMATERIALS: WHAT THEY ARE AND WHY THEY ARE IMPORTANT
Petunin L. V.- student, Simonova N. N. — associate professor
Altai State Technical University after I.I. Polzunov (Barnaul)

Light is all around us. Waves from radio stations are all around us as well. These are both
examples of electromagnetic waves. The wave inside your microwave oven is also an
electromagnetic wave. But how and why do you want to control these waves. In a microwave oven,
the walls are made of metal in order to contain the way inside. In optical communications, replace
the light inside glass fibers in order to send it from one place to another. Therefore, with different
materials we can control these waves. There are naturally available materials like water metal wood
and so on. When a wave hits an object, which is made of this material, scatters and that splashing a
wave is how we can see that object. Can we make an object invisible? What if you design a man-
made material that close an object? In other words it bends an incoming wave around it without
being scattered so we do not see object. When the light passes through water it bends in one
direction. Can we make an artificial medium that bend the way the other direction. These are
examples of exciting possibilities that new class of materials know as meta- materials can provide
us.

In Greek “meta” means beyond, and these structures have unusual beyond the ordinary effects
on waves. Ordinary materials are made of atoms and molecules. A cube of gold for example has its
gold atoms arranged in a specific pattern. It is the gold atom in this pattern that gives gold its
electromagnetic properties.

In metamaterials researchers go beyond these natural arrangements to a new level of
organizations. Scientists design their own collection of tiny structures using multiple materials. For
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example, an array of gold cubes in a block of glass. And like regular material the electromagnetic
properties of meta-material depends on how we shape and arrange these structures. The difference
is they can create new properties that are not found in nature, and that is what meta-materials are all
about. With researchers' increasing abilities to engineer materials on ever-smaller scales, they can
take these principles and apply them in ways that are more complex. Researchers start with the
patterns of naturally occurring materials, but organize those patterns into larger ones. The atomic
patterns found in a nanoscale cube of gold might be incorporated into an array of many cubes of
gold, precisely spaced within a block of glass. This composite material would have properties that
could not be achieved in either gold or glass alone.

Metamaterials are men-made materials with molecular structures that cause unusual refractive
properties. Here is an example of those properties. In non-meta materials wavelength refracts at an
angle that we would expect. In the metamaterial, the wavelength actually refracts in a negative
manner. Future application of metamaterials is Seismic Cloaking. Seismic metamaterials are
engineered to counteract the negative effects of the earth’s surface level of seismic waves,
otherwise known as earthquakes. Let us take a modern skyscraper, for example. Most of them have
a basement filled with structural supports. When a seismic wave comes through, it damages this
support, causing the structure collapse due to damage of these supports. With a meta-material
cloaking, the waves are actually bend around the structure supports. Some of the benefits of the
seismic cloaking technology is that it would save millions of dollars that would otherwise be used
to rebuild damaged structures.

More possible applications of metamaterials could be using of properties to absorb sound
waves which would give us both silent engines & noise cancelling headphones and metamaterials
could also be used to coat antennae, which would reduce the radio interference between multiple
antennae. Meta-materials can also bend light around the object, which would eventually give us the
possibility of creating an invisible cloak.

Metamaterials are artificial materials, which can do things that nature cannot. They are a
rapidly growing market with a lot of business interest and applications. From programmable
sponges to ceramics that spring back when squashed, this is the next frontier of science and design.
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META-MATEPUAIJIBIL: YTO 5TO TAKOE U [IOUEMY OHU BAXHBI
[Terynun JI. B. — ctynent, CumonoBa H H. — nonient
AnTailickuil rocyapcTBEHHBIM TexHUUecKnuii yHusepcuteT uM. .M. Ilon3yHoBa

Cer BOKpyr Hac. BoiHBI OT pajMOCTaHIMI Takke BOKpPYr Hac. JOTo — oba mnpumepa
ANIEKTPOMAarHUTHBIX BOJH. BojlHa BHYTpM Bamieldd MHKPOBOJHOBOM I€4YM TaKXKe SBISETCS
ANIEKTpOMAarHuTHOW BonHOM. Ho, Kak M IoYeMy Tak XOYeTCsl YNpPaBJIATH ATHUMHM BOJHAMU?
B MHKpPOBOJIHOBOI mMeuu CTEHKH CAENaHbl U3 MeTajula, YTOOBl YAEpKUBaThb BOJHBI BHYTpPH.
B ontuyeckoit KOMMyHHKAIlMU CBET MOMEUIEH BHYTPb CTEKISTHHBIX BOJIOKOH, YTOOBI OTIIPABUTH €T0
C oaHoro mecra Ha japyroe. TakuMm o00Opa3oM, C MOMOIIBIO Pa3IUYHBIX MaTEPUAIOB MOXKHO
YIPaBIATh ATUMH BOJHAMHU. ECTECTBEHHO, CYIIECTBYIOT TaKM€ JOCTYIIHbIE MaTepHaibl, KaK BOAA,
MeTaul, AepeBo M Tak janee. Korma BoiaHa momajgaer Ha OOBEKT, KOTOPBIM CAEIaH U3 ITOTrO
MaTepuasa, OHa pacceMBacTCs, U PacCEMBAHUE BOJHBI — 3TO TO, IIOYEMY MOYKHO YBHMJETH 3TOT
00BbeKT. MoxHO 5 caenaTh 0O0bEeKT HeBUAUMBIM? YUTo Oyner, eciiu co3aaTh HCKYCCTBEHHBIN
MaTepHall, KOTOpbIi MOKpbIBaeT 00bekT? Jpyrumu cioBaMu, U3ru0aeT BXOJSIIYIO BOJIHY BOKPYT
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HEro, He PacCeuBasCh, M TOTJa HEBO3MOXKHO YBUJIETh 00beKT. Korma cBeT mpoXoauT CKBO3b BOIY,
OH u3rubaercs B OJHOM HalpaBiICHUU. MOXKHO JIM CO3/aTh HMCKYCCTBEHHYIO Cpely, KOTopas
M30THY/Ma OBl MyTh B JAPYrOM HAIPABJICHUU. DJTO MPUMEPHI 3aXBaTHIBAIOIIMX BO3MOXKHOCTEH,
KOTOpblE MOTYT OBITH MpEICTaBICHbl B HOBOM KJjlacCe MaTepuajoB, H3BECTHBIX KaK MeTa-
MaTrepuabl.

B rpeueckom si3blke «MeTa» O3HAYAaeT «3a», U ITH CTPYKTYPbl OKa3bIBAIOT HEOOBIYHOE
BO3JIciicTBUE Ha BOJHBL. OOBIYHBIE MaTepHalbl CACIAHBI U3 aTOMOB M MOJIeKyl. Hampumep, ky0
30J10Ta COCTOMT M3 aTOMOB 30JI0Ta, PACIOJIOKEHHBIX B ONPEIEICHHOM MOpsAIKe. ATOM 30J0Ta
MPUAACT 30J0TY €ro 3JIEKTPOMarHUTHbBIE CBOMCTBA. B MeTa-marepuanax MCCIEI0BATENN BBIXOMIST
3a paMKHM ATOM €CTECTBEHHOM CTPYKTYpbl Ha HOBBIM YpPOBEHb OpraHu3aluil. Y4E€HbIE CO31alu
COOCTBEHHYIO KOJUICKIIMIO HAHO-CTPYKTYpP, HCIOJIB3ys MeTa Marepuaibl. Hampumep, MaTpuiry
(pem€TKy) 30JI0ThIX KYOUKOB B CTEKIISIHHOM OJioke. M kak 0ObIUHBIN MaTepHall, 3IeKTPOMarHUTHbIE
CBOWMCTBa MeETa-MaTepuaia 3aBHCIAT OT TOTO, KaK OHU (HOPMHUPYIOT U YIOPSJOYUBAIOT ITHU
CTpYKTYyphl. OTJINYME B TOM, UTO OHU MOTYT CO3/1aBaTh HOBBIE CBOMCTBA, KOTOPbIE HE BCTPEUAIOTCS
B MIPUPOJIE, U 3TO TO, YTO BO3MOXKHO B Me€Ta-marepuanax. biaromaps pactymmm BO3MOXKHOCTSIM
uccienoBareneil npu pa3paboTke MaTepuanioB BCE MEHBIIHUX PAa3MEPOB OHH MOTYT MPUMEHSTH 3TU
MIPUHIUIIBI ¥ IPUMEHSTH X 0oJiee CIOKHBIMU crioco0amu. McciaenoBarelin HaYnHAIOT ¢ MOJIENIeH
MPUPOJHBIX MAaTEpPHaliOB, HO OPraHU3yIT 3TH MOJENTH B 0ojee CIOXKHBbIE. ATOMHBIE MOJIENH,
HalJCHHBIE B HaHO-MacmTabe Ky0a 30JI0Ta, MOTYT OBITH BCTPOCHBI B PEIIETKY W3 MHOXKECTBA
KyOOB 30JI0Ta, TOYHO Pa3MEIIEHHBIX B CTEKIIIHHOM MOJyJie. DTOT KOMIIO3HIIMOHHBIA MaTepuan
OyZeT UMEeTh CBOMCTBA, KOTOPBIC HE MOTYT OOHAPYXEHBI HU B CAMOM 30JI0TE, HM H B CAMOM CTEKJIE.

Mera-maTepualibl — 3TO CO3/1aHHbIE YEJIOBEKOM MATE€pHUaibl ¢ MOJIEKYJSPHBIMU CTPYKTYpamH,
KOTOpBIC BBI3BIBAIOT HEOOBIYHBIC pePAKIMOHHBIE CBOWCTBA. BoT mpumep 3Tux CcBOiCTB. B
HEMETAJUIMYECKUX MaTepHaiax JJIMHA BOJHBI IPEIOMIISIETCS MO YTIIOM, KOTOPBIM Mbl OKHjlaeM. B
MeTa-MaTrepuajie JJIMHA BOJIHBI JEHCTBUTENIBHO MPEIOMIISIETCS OTpULlaTelnbHO. bynyee
MIPUMEHEHUE METaMaTepUajIoB — celcMHUECKoe MackupoBaHue. CelicMUUYECKHe MeTa-MaTepHUalibl
pa3pabaThIBarOTCS IS MPOTUBOJCHUCTBUS HETAaTUBHOMY BIUSHHUIO YPOBHS 36MHOH ITOBEPXHOCTH
CEHCMUYECKHX BOJIH, MHAUY€ M3BECTHBIX KakK 3eMjeTpsiceHus. Bo3pMeM, Hanmpumep, COBPEMEHHbIN
HeOOCKpeO. BONBIIMHCTBO M3 HUX HMMEIOT TOJBAJN, 3aNOJHCHHBIA HECYIUMHU KOHCTPYKIHSIMHU.
Korga npoxoaut celicMuueckasi BOJHA, OHA MOBPEXAAET 3Ty ONOPY, B pe3yJbTare 4ero CTPyKTypa
paspymiaercsi u3-3a TOBpeXJeHUs 3Tux omop. [Ipu mackupoBke MeTa-maTepuagiaMu, BOJHBI
(dakTuyecku OrudarT Omopsl  CTPYKTYphl. HekoTopple M3 NPEUMYHIECTB TEXHOJOTHUHU
CEUCMUYECKON MAaCKUPOBKH B TOM, YTO OHA MO3BOJIUT COKOHOMHUTH MHJIJTHOHBI JIOJJIAPOB, KOTOPHIE
B MPOTUBHOM CJy4ae MOXKHO ObUIO OBl HCIIONB30BATh JJS BOCCTAHOBJIICHHS TOBPEKICHHBIX
CTpYKTYp. Jpyrue BO3MOKHBIE NMPUMEHEHHSIMH METaMaTepUalioB: BO3MOXHOCTh HCITOJIH30BaAHUS
CBOMCTB Ui TIOTJIONIEHUS 3BYKOBBIX BOJH, KOTOpas Jana Obl HaM Takue MABUTATENH, Kak
OecllyMHbIE, W TIOJABJISIIONIME IIIyM HAYIIHUKH, a MeTa-MaTepHallbl MOIJIM OBl TakKke
MCIIONIb30BAThCS ISl TIOKPHITHSI @aHTEHH, YTO YMEHBIIUIIO ObI pagHONOMEXU MEXAY HECKOJIbKUMU
aHTEHHaMU. MeTa-MaTepuaibl TakKe MOTYT OTH0aTh CBET BOKPYT OOBEKTa, YTO B KOHEYHOM UTOTE
JaCT HaM BO3MOXHOCTb CO3/1aTh IJIAl[-HEBUIUMKY.

Merta-MaTepHuaibl — 3TO UCKYCCTBEHHBIE MaTepUaiibl, KOTOPbIE MOTYT JIeJIaTh TO, YTO MIPUPOIA
He MoxkeT. OHHM OBICTPO pacTyIIUH PHIHOK C OOJBIIMM KOJMYECTBOM OH3HEC-3alPOCOB H
npuMeHeHui. OT MporpaMMUPYEMBIX TYOOK /10 K€paMUKH, KOTOpas BO3BpAIIaeTCsl B HOPMAIbHOE
COCTOSIHHE TPH Pa3KUMaHUU, 3TO CIEAYIONINI pyOex HaAyKU U Au3aiiHa.

Jlurepartypa:

1. Metamaterials: What They Are and Why They're Important [Dnexkrpounsiii pecypc] / —
Pexum noctyna: https://www.youtube.com/watch?v=IK4RQr7RICY

2. Metamaterials Engineering For You [Daexkrtponnbiii pecypc] / — Pexum mocryma:
https://www.youtube.com/watch?v=wy9ixS3gho8

3. Nature-defying Metamaterials [Dnexrponnsiii pecypc] / Wakelet.com — Pexxum mocryma:
https://wakelet.com/wake/2Imri2BPIC / https://www.youtube.com/watch?v=wy9ixS3gho8
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INVESTIGATION OF DEFECTS IN PRESSURE SHELL OF LARGE-SIZED PRODUCTS
FROM COMPOSITE MATERIAL
Sadikov U. A., Shmeer V. A. — students, Masacheva I. A. — senior teacher
Altai State Technical University after I.I. Polzunov (Barnaul)

Among the most important requirements of modern structures can be called minimal weight,
maximum stiffness and durability, and maximum service life of the structure under operating
conditions and high reliability. All these requirements are better suited to composite materials
(CM). The feature of composites is that they are not material in the classic sense of the word, such
as metals, in fact, it is the design that is created in the process of manufacturing the product. The
composites made from the same filler and binder according to one technology, may have different
physical and mechanical properties that can be changed by choosing the number of directions of
reinforcement and volume fraction of fibers in each direction of reinforcement. One of the ways to
produce products from composite materials is winding. The process of manufacturing articles by
winding consists of layered and uniform winding of the fiber onto the mandrel (liner), followed by
thermal curing of the binder. Different hollow products such as containers, barrels, tanks, etc. are
manufactured by this method.

Failure to comply with the basic parameters of the technological process in the manufacture of
products from composite materials (CM), incorrect transportation and installation of large finished
products may cause the appearance of defects in structures during their operation. To ensure the
high-quality of composite structures it is necessary to apply efficient and modern methods of their
control at all production stages: design, manufacture, operation.

Control can be destructive, non-destructive, analytical, metrological. The main advantage of
destructive and analytical control methods is that they make it possible to obtain objective absolute
parameters of materials and products. For example, an important parameter, such as tensile strength,
is most effectively determined by breaking the samples in compliance with the conditions of the
corresponding GOST. Analytical methods are also destructive, as they are associated with the
sampling of the material or the preparation of special samples.

The main disadvantages of destructive and analytical methods of control include: the
impossibility of complete testing; inability to identify changes of the product properties or internal
defects in the process of operation. Non-destructive control methods do not have disadvantages of
destructive and analytical methods, and the most applicable for the detection of hidden defects in
the structure of the material. However, non-destructive methods are indirect, i.e. do not allow the
direct numerical report of parameters such as strength and structure.

Defects and damages in structures of CM are divided into production and maintenance.
Production defects include: micro-defects (defects of reinforcing fibers, the defects of the matrix in
between the elementary fibers, defects at the interface "fiber-matrix”, etc.), a-defects (twist fiber,
small risks, scratches, dents, breakage of individual filaments, cords or groups of elementary fibers,
chips, etc.), macro defects (cracks crossing the layers in depth, the defects of the shock character,
delamination, buckling, etc.)

Analysis of possible causes of defects of the power composite shell of large size, working on
internal and external pressure is performed using Solid Works software. Products from CM require
the exact observance of instructions for operation, transportation, installation. If there is a voltage
source in the support shell (unevenness support), it can create a large deformation and destruction of
the material.

For continuous monitoring of existing defects in the process of production and operation we
use universal acoustic and impedance detector, for example, AD-60K (figure 3). If a material
structure defect is detected, the reflected sound wave (frequency 40-50 KHz) is fixed by the
receiving device of the flaw detector and the amplitude of the reflected signal.

Operational damages are: mechanical wear, fatigue wear, aging, etc. To detect such defects, it
is convenient to use a portable flaw detectors. Before the beginning of studies on the product
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surface mesh is applied to define the shape of the defect and its depth (figure 4) moving the sensor
of the transducer device along the lines or intersections of lines.

If a defect is found, the flaw detector signals the output of the reflected signal pulse to the
screen (figure 3, b).The main parameters of the flaw detection: amplification of 0.5 - 40 dB,
bandwidth 50 kHz, the delay is 2 ms, ascan step of 6.0..There are three relevant signals: the first is
the reflection from the defects of the surface layer (lamination), the second is the reflection from the
defect in the first layer of the liner, a third is the bundle in the liner.
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Figure 3 — universal acoustic and impedance defectoscope AD-60K: a —the absence of defects
in the structure of CM; b — the presence of defect such as delamination
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Figure 4 — a —an example of applying the mesh to the defect region; b — the pulse
corresponding to the defect structure (characteristic of defects recording that has a complex
structure which contains three fragments of the reflected (highlighted with red lines)

The obtained results allow to identify the presence of delaminations and main cracks in the
power composite shell for further analysis and determination of the possibility of eliminating these
defects.

During the work using the Solid works program, an example of loading of a composite shell is
modeled, a possible cause of material destruction is determined. Based on the investigation of the
defectiveness of the shell structure using the acoustic defectoscope AD-60K, the presence of
delaminations and cracks in the laminate layer and the inner layers of the mesh fiberglass liner was
established. It is concluded that the acoustic flaw detector can be used for quality control and
detection of defects both in the production of composite containers and in their operation.
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UCCJEJIOBAHME JIE®GEKTHOCTU CUJIOBOM OBOJIOYKHN KPYITHOT ABAPUTHBIX
I/I3I[EJII/II71 13 KOMIIO3UILITMOHHOI'O MATEPHUAIJIA
CanukoB Y. A., llImeep B. A. — crynentsl, MacaueBa W. A. — cT. mpenoaaBaresib
Anraiickuii 'ocynapctBennslii Texunueckuit ynusepcuret uM. M.1. ITonzyHosa (r. bapnayin)

Cpenu Hambosiee BaXHBIX TpPeOOBaHUH, NPEABABISEMBIX K COBPEMEHHBIM KOHCTPYKIUSM,
MOKHO Ha3BaTb MUHUMAJIBHYI0 MAacCy, MaKCUMAaJIbHYIO JKECTKOCTb U IPOYHOCTb, MAKCUMaJIbHBIN
pecypc paboThl KOHCTPYKIIMH B YCIIOBUSX SKCIUTyaTalluU U BHICOKYIO HaICKHOCTH [ 1].

Bcem mnepeunciieHHbIM TpeOOBaHUAM OOJIbIIE BCEro YJIOBIETBOPSET KOMIIO3ULMOHHBIE
Marepuaibl (KM). OcoOGeHHOCTh KOMITIO3UTOB B TOM, YTO OHHU HE SBISIOTCS MaTepHaIOM B
KJIACCHYECKOM CMBICIIE 3TOr0 CJIOBA, TaKUM Kak, HalpuUMep, MeTalibl, (aKkTHUYECKHd 3TO —
KOHCTPYKLIMSI, CO3/laBaeMas B IIPOLECCe HU3rOTOBIEHUS u3aenus. [Ipm 3ToM KOMITO3UTHI,
BBITIIOJITHEHHBIE U3 OJHOTO M TOTO K€ HAIIOJHUTENS U CBA3YIOLIErO M0 OJHOM TEXHOJIOIMH, MOTYT
UMETh pa3Hble (U3UKO-MEXAHUYECKUE XapaKTEPUCTHKU, KOTOPbIE MOTYT HM3MEHATCS 3a CHeT
BbIOOpa YKCIlla HaNpaBICHUN apMUPOBaHUS U OOBEMHBIX J0J€H BOJIOKHA B Ka)KJJOM HalpaBICHUU
apmupoBanus. OJHUM M3 CcOCOOOB NPOM3BOACTBA W3JEIMI U3 KOMIIO3ULIMOHHBIX MaTepHalloB
SIBJISIETCSI HAMOTKa [2].

IIpouecc npon3BoOACTBA U3AEIUNA METOAOM HAaMOTKM COCTOUT W3 IOCIOMHOW M PaBHOMEPHOMU
HaMOTKH BOJIOKHA, Ha OIpPaBKy (JelHep), ¢ NOCIEIYIOUMM TEPMUYECKUM OTBEPKIACHUEM
CBA3yIOLIEro. TakuM METOAOM H3TOTaBIMBAIOT PA3IMYHBIE MYCTOTEJIbIE W3JACNUs, HaIlpUMeEp,
€MKOCTH, O0UYKH, LIUCTEPHBI U T. 1.

HecoOntonenre OCHOBHBIX MapaMeTpOB TEXHOJOTMYECKOro Ipolecca IMpU H3TOTOBICHUU
U3JIeIMA U3 KOMIIO3MLIMOHHBIX MAaTEpHUaJIOB, HENPAaBUIIbHAs TPAHCIOPTHUPOBKA M YCTAaHOBKA
KpYNHOTrabapuUTHOTO TOTOBOIO H3JEIMS MOTYT CIYXXHTh TNPUYMHON TOSABIEHUS AEPEKTOB B
KOHCTPYKLUSX IPU UX IKCIUTyaTalluH.

Jns obecriedeHHs] BBICOKOTO KadyecTBa KOHCTPYKLUMH W3 KOMIO3UIMOHHBIX MaTepuajoB
HE00X0AUMO MPUMEHATh 3((HEKTUBHBIE COBPEMEHHBIE METO/bl MX KOHTpPOJII Ha BCEX CTaAMAX
MIPOM3BOJICTBA: IPOEKTUPOBAHNE, U3TOTOBJIEHUE, SKCIUTyaTanus [ 1].

KoHTponb 1O CcBOMM MpHU3HAKaM MOXeT ObITh pa3pyllaoUMi, Hepa3pyllaoLuii,
aHAJIMTUYECKUl, MeTposorndeckuii. OCHOBHOE JOCTOMHCTBO Pa3pyLIAIOIIEro U aHAIUTHYECKOTO
METO0B KOHTPOJIS SIBJISI€TCS TO, YTO OHH JAIOT BO3MOKHOCTB MOJTYy4aTh OObEKTHBHBIE a0COIIOTHBIE
rapamMeTpsl MaTepualioB M u3aenui. Hampumep, TakoW BaKHBIM IapameTp, KaK IPOYHOCTh HA
pacTsbkeHue, Haubosee 3((EeKTUBHO OIpeeIIeTCs MyTeM pa3pylleHus: 00pa3loB ¢ COOII0ICHUEM
ycioBuii coorBercTBytoniero 'OCTa. Ananutuyeckue METOIbl TakKe SBIISIIOTCS pa3pylIaoIUMU,
TaK KakK CBS3aHBI C B3ATHEM ITPOO MaTepualia UM U3rOTOBJICHUEM ClIeUabHBIX 00pa31oB [2].

K ocHOBHBIM HeJOCTaTKaM pa3pylIAIONIUX M aHATUTUYECKHX METO/0B KOHTPOJS OTHOCUTCS:
HEBO3MO>KHOCTb IIPOBEACHMSI CILUIOIIHOTO KOHTPOJISI; HEBO3MOXHOCTD BBISIBUTh U3MEHEHUSI CBOMCTB
W3JIEMs UM BHYTPEHHHE JeEKThI B IPOIIECCe IKCILUTyaTall|H.

Hepaspymaromue MeTonbl KOHTPOJIE HE MMEIOT HEJOCTAaTKOB, NMPHUCYIIHUX PA3PYLIAOIUM U
aHAJIMTUYECKUM MeToJlaM, W Haubojiee MPUMEHHMBbI JUIsi OOHapyXEeHHsI CKPBITHIX Ae(eKToB B
CTpyKType Marepuana. OJHaKo HepaspyllaloIUe METOAbl SBISAIOTCS KOCBEHHBIMH, T.€. HE
MTO3BOJISIFOT MIPOBOJIUTH MPSIMOW YMCIIEHHBIN OTYET TaKUX MMapaMeTPOB, KaK MPOYHOCTh U CTPYKTYpa
[1].

Jedextsl u moBpexaeHUs B KOHCTpyKuusx u3 KM gensitcs Ha NpOU3BOACTBEHHBIE U
SKCIUTyaTalMoHHble. K TpOM3BOJICTBEHHBIM Je(QeKTaM OTHOCATCA: MUKPOJACPEKTH (JIepeKThI
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apMUPYIOIIUX BOJOKOH, Je(PEKTHl MaTPHUIBI B MPOMEXKYTKAX MEXIY JI€MEHTapHBIMU BOJIOKHAMH,
nedeKThl Ha TMTOBEPXHOCTH paszfieia «BOJOKHO-MATPHIA» U Jp.), MUHU-Ie(EKTh (KpyTKa BOJIOKHA,
MEJIKHE PUCKH, IaparyHbl, BMATHHBI, OOPBIB OTACIBHBIX HUTEH, )KI'YTOB MJIH TPYII 3JIEMEHTaPHBIX
BOJIOKOH, CKOJIBI W Jp.), MakpoaeheKThl (TPEIIuHBI, MEePECEKAIINe CIOH B TIIyOb, Ie(EKTHI
YIapHOTO XapaKTepa, pacCIOCHUs, BBIITYYMBaHUE U JIp.)

AHanu3 BO3MOXHBIX MPUYMH TMOSIBICHUA Je(PEKTOB CHIOBOM KOMIIO3UTHOM 000JI0YKU
OosbIIOrO pazMepa, paboTaromieil Ha BHYTPEHHEE M HApY>KHOE JIaBJICHUE MPOBEJCH C MOMOIIBIO
nporpammsl SolidWorks.

Wznemus w3 KM 1peOyiOT TOYHOrO COONIONEHHUS MHCTPYKIHMA MO SKCIUTyaTaluH,
TPAHCIOPTUPOBKE, ycTaHOBKe. [IpyM Hamuuuu HMCTOYHHMKA HANpsHKeHHsT B OMOpe 0O00JIO0YKU
(HEpOBHOCTH OTIOPHI), OH MOXKET CO37aTh OOJIBIITYIO TehopMalnio U pa3pylieHne Matepuana [1].

Jlis  CIUIOIIHOTO KOHTPOJI CYHIECTBYIOIIUMX JedeKTOB B Mpollecce IPOU3BOJICTBA U
OKCIUTyaTallil MCIOJB3YIOT YHHUBEPCAJIbHBIA aKyCTHUECKMH M HMIICIAHCHBIH J1e()eKTOCKOII,
Harpumep, AJI-60K (pucynok 3). [Ipu oOHapykeHnn aedekra CTpyKTypbl MaTepraia OTpaKeHHas
3ByKoBasi BoiHa (yactota 40-50 KI'm) ¢uxcupyercst mpueMHBIM yCcTpoiicTBOM aedeKkTockona u
aMIUIATY/1a OTPAXKEHHOTO CUTHAaA.

AD-60K AcTmiecku geoeTocKon
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Pucynok 3 — yHuUBepcaJdbHBIH  aKyCTHYECKMII W  UMIEAAHCHBIM  Je(eKTOCKOI

AJl-60K: a — B orcyrctBumM AedexktoB B cTpykType KM; 6 — mpu Hammuuu nedexra Tuma
paccioeHue

K skcruryaTalinOHHBIM MTOBPEKIEHUSIM OTHOCSTCS: MEXaHWYECKHIA N3HOC, YCTAIIOCTHBIM M3HOC,
crapeHus u T.0. [ng oOHapyxeHUs Takux JAe(eKTOB YAOOHO HCIIOJIb30BaTh IOPTAaTHBHbIC
negexrockonsl. J[o Hayama MccieAOBaHUNA Ha TMOBEPXHOCTH H3JEIUS HAHOCUTCS CETKA, YTOObI
omnpenenuts ¢opMmy nedekra U ero TayOuHy (PUCYHOK 4) MpH MepeMelleHud JaTdyuKa-
npeoOpaszoBares mpudopa 1o JIMHUAM WIH 110 Y3JIaM IepecedeHns TUHUIM.
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Pucynok 4 — a - mpumep HaHeceHHS CeTKM Ha oOsacte jaedexkta; O — HMITYIbC,

COOTBETCTBYIOIIMHI  AePEeKTy CTPYKTypbl (XapakTepHas JedeKkTorpamma, HMeroas

CIIOKHYIO CTPYKTYPY, COJIEpXKAIYI0  TPU (PparMeHTa OTPa)KCHHOTO (BBIIEICHBI KPAaCHBIMHU
JIMHUSIMH )

B cmydsae oOHapyxeHus nedexra ae(EeKTOCKOI MPOCHTHAIM3UPYET BBIBOJIOM Ha JKpaH
M300paKeHUs] HMITYJbCa OTpPaKEHHOro curHasia (pucyHok 3, 0). OCHOBHBIE MapaMeTpbl
npoBeneHus aedexrockonuu: ycunenue 0,5 - 40 neruberur, momoca curHana 50 k', 3amepxka 2
Mc, iar ckanupoBanus 6,0. OTMe4aroTCsi TPH CUTHAJIA, COOTBETCTBYIOIIUE: MEPBBIH — OTPAXKCHUIO
OT Je(PEeKTHOCTH MOBEPXHOCTHOTO CJI0s (JIAMHHMPOBAHHS), BTOPOH — OTPaXKCHHIO OT jaedexra
MIEPBOTO CJI0s JIEHHEpa, TPETUH — OT PACCIIOCHHUS B JICHHEpE.

HOJ'Iy‘-ICHHBIC PE3YIbTATHI IIO3BOJIAIOT BBIIBUTH HAJIWYHC paCCJ’IOCHI/If/'I U MarucCTpaJibHbIX
TPEUIMH CHUJIOBOM KOMIIO3UTHOM OOOJIOUKH, I JalbHEHWIEro aHaiu3a W ONpeACICHHUS
BO3MOYXHOCTH YCTPAaHEHUS ITHX JACPEKTOB.

B xoxe pabotel ¢ momoreio mporpamMmbl SOlidworks cmosenupoBaH mpumep HarpykeHUs
KOMITO3UTHOW OO0OJIOUKHM, OINpelelieHa BO3MOXKHAs MpUYMHA pa3pylieHus MaTtepuaia. Ha
OCHOBAHUHU HCCIIENIOBaHMs JIEPEKTHOCTH CTPYKTYPhl OOOJIOYKH C IOMOIIBK) aKyCTHYECKOTO
nedexrockoma AD-60K, ycTaHOBIEHO HAJMYME PACCIOCHUH W TPEHIMH B CIIOC JIaMUHATA H
BHYTPCHHHUX CJIOSIX CETYATOr0 CTEKIIOIJIACTUKOBOrO JieiiHepa. CrenaH BBIBOJ, YTO aKyCTHYECKUH
1e(EeKTOCKOI MOYKET MCIOJIB30BAThCS JUIST KOHTPOJISI KauyecTBa M OOHApyKeHUs 1eeKTOB KaK Ipu
MIPOU3BOJICTBE KOMITO3UTHBIX €MKOCTEH, TaK M MPU UX IKCIUTyaTalliH.
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ON THE ISSUE OF UTILIZATION OF HUMAN ACTIVITIES WASTE
Saraev I. V. —student, Kremneva A. V. — associate professor
Altai State Technical University after I.I. Polzunov (Barnaul)

In the course of human life and activities the amount of harmful waste grows more and more.
The problem of waste processing and utilization is one of the most topical issues in most large
industrial cities including Barnaul and it can result in a catastrophe in years to come.

Solid waste is used materials that people do not need anymore. Domestic household waste can
be harmless (in form of paper, plastics, wood, metal, glass and rubber) and hazardous (broken
equipment, medical devices containing acids and mercury, expired fertilizers and medicine). The
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statistics says there are 720 kg of solid waste per one person living on the Earth today. And only a
tiny fraction of it has a change to be recycled.

Meanwhile waste deposits represent a major hazard, because even harmless household waste,
being piled in a heap, can harm the environment. Virtually all types of waste should be sorted into
different containers, and then sent to recycling.

Though domestic household waste can appear harmless only at first sight, however chemical
waste is much more dangerous. From the scientific viewpoint chemical waste represents inert
substances that appear as a result of chemical elements activity. As for the utilization of domestic
household waste, it can be simple burnt, though from the author’s point it seems as quite a primitive
and irrational approach. Chemical waste is quite a different thing. With growth and development of
chemical branch of industry the issue of its waste utilization represents a challenge that becomes
more pressing year after year.

It has been assumed that there are three types of chemical environmental pollution:
atmospheric pollution, lithospheric pollution and hydrospheric pollution. The leaders of
atmospheric pollution are metallurgy enterprises and cement producing companies. They bring a lot
of harm to the environment, e.g. contribution to ozone layer weakening and ultraviolet emission
growth, which is hazardous for humans.

As for the global water basin, the worst harm to it is coursed by industrial reactive waste with
expired date and oil spills. When it comes to utilization quite a few industrial enterprises do not
follow the regulations, they dump poisonous waste to water, contaminating both the water and its
habitat. Having been through a long circulation all these chemicals can penetrate into live
organisms, human or animal, and make problems inevitable. Many chemical compounds do not
biodegrade in water, however they can often be found in foodstuffs. The use of foodstuffs that
contain poisonous chemical elements can put human health at risk.

The main sources of lithospheric contamination are residential sector companies, transport,
power enterprises, agriculture, medical laboratories. Many harmful chemicals penetrate the soil
causing the changes of its chemical and physical characteristics, erosion and weathering.

The development of household and chemical waste utilization is absolutely necessary for
Russia in the situation of modern environmental global crisis. Today people want to live in cities
with good environments and breathe fresh air. To achieve it they have to utilize all kinds of waste to
the maximum and use their waste, first of all, as raw material for energy production, as well as for
the production of stuffs used in industry and household products. Waste processing companies
should be set up in every city that has a developed economy. Only then the motto “Cleanliness is a
guarantee of health” will be a real achievement and not just a phase.

Ob YTUJIM3ALIMN OTXOJOB )XU3HEJAEATEJIbHOCTHU YEJIOBEKA
Capaes . B. — ctynent, Kpemnesa A. B. — k.¢.H., 101IeHT
Anraiickuit rocyiapcTBeHHbIN TexHuueckuil yauusepceureT uMm. M.1. TlonsynoBa (r. bapraayn)

B mnpouecce XU3HEAEATENBHOCTH YeJIOBEKa Bce OOJIblIE HAKAIUIMBAIOTCS 3KOJIOTHYECKH
onacHble oTxonbl. [IpobiiemMa nepepaboTKu U YyTHUIM3ALUM Mycopa SIBIS€TCS OAHOW M3 HamboJsee
aKTyalbHOH celyac BO MHOTHX KpYIHBIX IOpoAax, B T.4. B ropojae bapHaynie, MmockoibKy B
JATbHENIIIEM 3TO MOXKET CTaTh HACTOSIIEH KaTacTpodoii.

TBepable OBITOBBIE OTXOJBI — ATO OTPaOOTaHHbIE MaTepHajbl, B KOTOPHIX JIIOJU OOJbIlE HE
HY)XJatoTcsi. BbbITOBble 0TX0nbl ObIBaloT Oe3zomacHble (Oymara, IUIaCTHUK, JApPEBECHMHA, METall,
CTEKJIO, Pe3MHA) U OIAacHbIC (CIIOMAaHHAs TEXHHMKA, MEIUIIMHCKHE MPUOOPHI, CoJlepKallue KUCIOTY
U PTYThb, MPOCPOUYECHHBIE yH0OpeHHs U JekapcTBa). Ilo craTHCTHKE Ha OJHOTO JKUTENS 3eMin
npuxoaurces 6osee 720 KUIOTpaMMOB PAa3IMYHOTO TBEPAOTO Mycopa. M cerofus numip Manas 107
W3 HUX TIOJyYaeT MaHC BTOPUIHOM rmepepaboTKH.

TeMm BpeMeHEM, CBAJIKH IPEACTABIAIOT €000 OOJIBIIYI0 OMACHOCTh, TaK Kak IPOCTO
CBaJICHHBIE B Ky4y, IYCTh Jake 0€300MIHBIC OTXOJbI BpeasT okpyxatomiei cpene. [lo cymecTy,

82



Bce OBITOBBIE OTXOMBI JOJIKHBI BBIOPACHIBATHCS B OTIENbHBIC KOHTEHHEPHI W HAMPABISATHCS Ha
BTOPUYHOE MTPOU3BOJICTBO.

BEITOBBIE OTXOMBI XOTS OBl Ha TMEPBBIN B3I KaXKyTCs 0€300MIHBIMU, OJJHAKO, XUMUYCCKUE
Kyaa Oosiee omacHbl. C HayyHOM TOYKM 3pEHHS XUMHUYECKHUE OTXOJbI MPEACTABISAIOT COOOM
WHEPTHOE BEIECTBO, KOTOphbIE (QOPMHUPYIOTCS B pe3yibTaTe ICATCIBHOCTH, CBSI3aHHOM C
XUMHUYECKUMHU 3yieMeHTaMu. W eciu ObITOBBIE OTXO/IBI 3a4aCTYI0 MOKHO IPOCTO CXKUTaTh, YTO, Ha
Halll B3TJIs1]], IPUMUTHBHO U HEPALIMOHAIBHO, TO C XUMHUYECKUMHU OTXOAaMHU J1eJ10 00cTouT nHaue. C
pa3BUTHEM XMMHYECKOH MPOMBIIICHHOCTH MpodiieMa YTHIM3AlMH €€ OTXOJO0B W3 rojia B Troj
BCTaeT BCE OCTpEE.

XUMHYECKOE 3arpsi3HEHNUE OKPYXKAIOIIeH cpebl YCIOBHO JEIUTCS Ha TpU TUMA: aTMochepHoe,
mutocepHoe, ruapocepHoe. Jlumepamm MO 3arpsA3HEHUIO  aTMOC(EpPhl  CUUTAIOTCSA
METAITypruueckue 3aBOAbl U MPEANpUATHS MO MPOU3BOJACTBY LieMeHTa. [lpumep ux
pa3pyMIUTENFHOTO BIMSHUA Ha atMocdepy — 3TO ocialleHrne O30HOBOTO CJIOS U TIOBBIIICHHE
OIIaCHOTO JIJIsl 4eJIOBeKa YIbTPadHOIeTOBOTO U3IyUYEHHUS.

Boanomy 6acceliny HanbOonbmuii yiep0d HaHOCIT BBIOPOCHI PEAKTUBOB C UCTEKITUM CPOKOM
TOJJHOCTU OT MPOMBIIIJICHHBIX MPEANpUATHl U HedTsAHble aBapuu. [lajeko He Bce MpEeANnpUsTUS
N0OPOCOBECTHO COOJIIO/IAIOT MpaBWla YTUIM3ALUH, CIMBasi BCEBO3MOXHBIE S7bl B BOJOEMBI, TEM
caMmbIM 3apakasi U camy Body, U ee oburtateneid. [Ipoiins NIMHHBIA KPYTOBOPOT, BCE 9TH BELIECTBA
MOTYT TOIAJlaTh B OpPraHU3M YeJIOBEKa WJIM >KMBOTHOTO, M TOT/Aa Oela CTaHET HEM30ekKHOM.
XUMHUYECKUE COEIMHEHUS] HE pa3jiaralorcs B BOJAE, OHM HMMEIOT HAKOMUTENbHOE JeicTBUE, MPH
9TOM HEPEIKO MOoMaaasi B MPOAYKTHl MUTAHUA. YTIOTPeOIsisi B MUILY OTPABIICHHBIE TAKUM 00pa3oM
MIPOJYKTHI, MBI TIOJIBEPTaeM CBOE 3JI0POBbE CEPHE3HON OMACHOCTH.

OCHOBHBIMH HCTOYHUKAMHU 3arps3HCHUS JUTOCHEPHI SIBISIFOTCS TPEINPHITHS OBITOBOTO
CEKTOpa, TPAHCIIOPT, HHEPreTHKA, CEIbCKOE XO3SHUCTBO, MeIuIMHCKUE Jaboparopuu. bosbiioe
KOJIMYECTBO OTPABJISIONIMX BEUIECTB, MOMAAas B IOYBY, BBI3BIBAET MTPEOOPA30BAHNE XUMUUYECKOTO U
(bu3MUYECKOro cocTaBa 3eMIIH, BIIeUeT 3a OO0 3pO3UI0, MPUPOTHOE BEIBETPUBAHUE.

PazButue B Poccun Takoro Buaa mpOMBIIIUICHHOCTH Kak rmepepadboTka U yTUIN3alus ObITOBBIX
U XMMHUYECKHUX OTXOJIOB IIPOCTO HEOOXOIMMO B YCIOBHUSIX COBPEMEHHOI'O SKOJIOTMYECKOTr0 KpU3HCa.
CeroaHs Bce XOTST )KUTh B YUCTHIX TOPOAAX U JIBIIIATH CBEKUM BO31yXOM. [[1s1 3TOr0 HEeoOxoaumo
[0 MaKCUMYMY HCIIOJIb30BaTh BCEBO3MOJKHBIE OTXOJIbI KaK CBOETO POJa ChIphe AJIS MONTYYECHUS B
MEPBYIO OYEpeb YHEPTUHU, TTOJIE3HBIX B MPOMBIIIJIEHHOCTH BEIIECTB, MPEIMETOB ObiTa. B Kaxaom
HSKOHOMHMYECKH PA3BUTOM TOpOJie JOKHBI HAXOIWUTHCSA 3aBOABI MO MepepadOTKe OBITOBBIX U
XUMHUYECKUX O0TX0/10B. MIMeHHO Torma (paza «YUucToTa - 3a10r 370pOBbS» CTAaHET HE IYCTHIM
HaOOPOM CJIOB, a pEabHBIM JOCTHKEHUEM.
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THE PROBLEMS OF MICROBIOLOGICAL PURITY OF THE BREWING INDUSTRY
Skachkova M. A. — student, Bobrovskaya N. A. — assistsnt professor
Altai State Technical University after 1.1. Polzunov (Barnaul)

Brewing industry is one of the most effective sectors of the Russian economy. The industry has
more than 750 enterprises (including more than 330 large ones).

But today this perspective, as it may seem, has its own problems.

The well-known fact is that the vital condition for the high-quality beer is a microbiological
cleanness of brewery. But there are microorganisms that can grow in the conditions of brewing
production and are dangerous because they reduce the quality of beer.
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Microorganisms living in wort and beer belong to bacteria, molds and yeasts. A lot of research
conducted in this industry has revealed that air, water, raw materials, nature yeasts, equipment,
hands, clothes and footwear of personnel, etc., are sources of foreign microbes in production [1].

The experience at Russian enterprises ("Kirov Brewery", "Tver Brewery", "Volchikhinsky
Beverages" etc.) shows that there are few ways to solve this problem:

1. pasteurization. Beer is heated to a temperature of 70 degrees Celsius, reducing the activity of
the microorganism. Also this method increases the preservation term;

2. preservation. The air is removed from the bottle. Bacteria die without it;

3. sterilization. The bottles are heated at a temperature of about 100 degrees (indicators vary).
This is how the microbes are destroyed and disinfected,;

4. rinsing. Before bottling beer in bottles, the bottles are washed with water with carbon
dioxide.

Do manufacturers always have to use these methods? Definitely not. If the enterprise monitors
the purity of production, then the problem of the appearance of harmful microorganisms decreases.
However, despite the observance of cleanliness, the appearance of microorganisms is inevitable. At
the moment, research is going on, through which new ways of brewing beer are found, as well as
identifying chemicals that can prevent the multiplication of harmful microbes. For example, the
scientist of the Biometeorology Institute in Florence Lorenzo Albanese is dealing with this problem

[2].

The development of the brewing industry does not stand still providing great opportunities for
brewing industry and making profit. There appear more and more varieties of beer on the market,
and this means that among people there are more and more connoisseurs of this product. So,
brewing problems are of great interest for science and industry.
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[TPOBJIEMbI MUKPOBHOJIOT MYECKON YUCTOTHI ITIMBOBAPEHHOI'O
I[TPON3BO/ICTBA
CkaukoBa M. A. — crynent, boOposckast H. A. — nouieHt
Anraiickuit rocyiapcTBeHHbIN TexHHuueckuil yausepcureT uM. .M. TTonsynosa (r. bapraayn)

[TuBoBapeHHass oTpacib — oOjAHa M3 HambOonee d(P(EKTUBHBIX OTpaciell PpoccUicKou
SKOHOMUKH. B oTpacnu HacuuteiBaercs 6osiee 750 npeanpusituii (13 HUX 0osiee 330 KpymHBIX).

Ho u B Takoii, Ha nepBbIil B3I, OTIMYHON MPOMBIIIIEHHOCTH €CTh CBOU MPOOIEMBI.

W3BecTHbIl (akT, 4TO 00SA3aTelNbHBIM YCIOBUEM IOJYYEHHUS BBICOKOKAYECTBEHHOI'O IHBa
ABIISICTCA MUKPOOHMOJOrMYecKass YHCTOTa IHMBOBape€HHOro Npou3BojcTBa. Ho cymecTByroT
MUKpPOOPTaHU3Mbl, KOTOPbIE€ MOTYT Pa3MHOXAaTbCsl B YCJIOBHSIX NMHBOBAPEHHOI'O NMPOU3BOJCTBA U
MIPEJICTABIISIOT ONACHOCTb, TAK KAK OHU CHHMIKAIOT KauyeCTBO UBA.

Mukpoopranusmsl, pa3BUBAIOIINECS B CyClle M NTUBE, IPUHAAIEKAT K OaKTEpHUsIM, IIJIECHEBBIM
rpubaM M JApoxckaM. MHOrHe HCCleI0BaHus, IMPOBOAMMBIE B JaHHOW OTpPACIM, IO3BOJIMIN
BBISIBUThH, YTO UCTOYHMKAMHU IOCTOPOHHMX MHMKPOOOB Ha MPOU3BOJCTBE SIBJSIIOTCS BO31YX, BOJA,
CBIpbE, MPOU3BOJICTBEHHAs KYJIbTypa JAPOKiKeH, 000pyI0BaHUE, PYKH, OJIeXK]1a U 00YBb IepcoHaia
u 1p. [1]

OmnbIT pabotsl Ha nmpeanpusatusx Poccun (OAO "Kuposckuii nmuBoBapeHHbIi 3aBoj", OO0
"TBepckoil muBoBapeHHbIN 3aBoa", 3A0 "BomuuxuHckue HAmUTKU' W Jp.) MOKAa3bIBAET, YTO
CYIIECTBYET HEMHOT'O CITIOCOOOB peIIeHus TaHHOW POOIeMBbl:
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1. mactepusanus. [TuBo HarpeBaroT 10 TeMIeparypbl NPUOIU3UTEIHHO 70 TpamycoB, TEM
caMbIM yMEHbIIas aKTUBHOCTh MHMKPOOPraHM3MOB. Takke 3TOT CIOCO0 YBEIMYMBAET CPOKHU
XpaHEeHUs TTNBA;

2. xoHcepBanus. [IpoucxomuT BbIKauMBaHHME BO3AyXa M3 OyThbUIKH. bakTtepuu B Takom
ClIydaeT oruoaroT;

3. crepunuzanus. byTeuiku HarpeBaroT npu Temmneparype okosio 100 rpamycoB (mmokazaTenu
BapbUPYIOTCS). Tak MPOUCXOIUT YHUUTOKCHHE MUKPOOOB U Ie3HH(EKITHS;

4. omnonackuBanue. Jlo posznuBa muBa B OYTHUIKM, OYTBUIKM MPOMBIBAIOT BOJOH C
YTJIEKUCIIBIM Ta30M.

Beerna nu mpous3BOAMTENSIM MPUXOAUTCA HCHOIB30BaTh 3TU MeTOAbl? OmpeleneHHo, HET.
Ecnmu mpenanpusatve cieauT 3a YUCTOTOM NPOM3BOACTBA, TO MpoOJjeMa TOSBICHUS BPETHBIX
MUKpPOOPTaHW3MOB CBOJUTCA K MHUHUMYMYy. OJHaKo, HECMOTpsSs Ha COOJIOJEHHE YHCTOTHI,
MOSIBJICHHE MHUKPOOPTaHU3MOB Hen30ekHO. Ha MaHHBI MOMEHT MPOJIOIDKAIOTCS HUCCIICIOBaHUS, B
X0Jle KOTOPBIX HAaxOJsAT BCE HOBBIE CIIOCOOBI BApKHM IMBA, a TAKXKE BBIABISIOT XMMHYECKHE
BEIIECTBA, CIOCOOHBIC MPEIOTBPATUTh PAa3MHOXKEHHE BPEAHBIX MHKPOOOB. Hampumep, sTum
BOIIPOCOM 3aHUMAETCS yUEHBI HHCTUTYTa OuomeTeoposoruu Bo @nopenuuu Jlopeno Anbbanese
[2].

Pa3BuTHe MUBOBapeHHON OTpaciu HE CTOMT Ha MeCTe, OTKpbIBas OOJbIINE BO3MOKHOCTH U
MEePCIEKTUBBI JIJIs UIIEBOM MTPOMBIIINIEHHOCTH U TIOJydeHUs TpuObLIU. Ha peiHKe mosBIisieTcs: Bce
0oJbllle pa3IMYHBIX COPTOB MHBA, a 3HAYMUT, CPEOU JIIOJACH MOSBISETCS BCEe OOINbIIE IICHUTENEH
naHHoOM mpoaykiuu. [1oaToMy mpoOsemMbl MUBOBAPEHMSI OCTAIOTCS AKTyaJIbHBIMH JJIi HAyKd W
MIPAKTUKU.
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IMPORTANCE OF MEAT IN HUMAN LIFE
Starikova V., Podyapolskaya O. — students, Abuhova I. Y. - associate professor
Altai State Technical University after I. 1. Polzunov (Barnaul)

For many years people are arguing about importance of meat in human life, about the benefits
of meat and quantity of its consumption. Many people confirm that the amino acid protein that was
found in humans organism and meat is very similar. That's why you need to eat more meat. Others
are against meat food; they are frightened by the toxicity of products. Still others say that eating
meat should be reasonable.

All people are different, as they have grown up in different conditions and they are genetically
programmed in different ways. Each type of meat affects the human body in different ways
therefore certain types of product aren’t recommended for consumption.

For example, Indians do not eat beef, in the Muslim diet there isn’t pork. In China and Korea,
dog meat is delicacy. In France and the USA delicacy is a frog meat.

Meat has benefit properties because it has many animal proteins (from 14 to 24%). The energy
value of meat is high (about 490 kcal) because it has a large fat content. At the same time fat meat
digests in organism much more slowly than lean meat. Therefore you need to be careful when you
are choosing meat. So on hot summer days you should choose lean meat and vice versa. Such kinds
of meat as beef, mutton, turkey meat, rabbit meat, chicken meat, fish and squids are the diet food.

Also some nutritionists say that horsemeat, venison and camel meat are the diet food too. Pork,
duck meat, goose meat contain a lot of fat. You need to be careful when you eat this meat. There is
a quantity of consumption of meat a day (150 g). You can change it if you ate having any diseases.
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This quantity is approximate. It is considered that consumption of 150 g of meat a day with
vegetables is of benefit for human.

From ancient times people are eating meat constantly. Anthropologists claim, that it was meat
that gave us an opportunity to become a sentient. They consider that what we eat influence over the
development of brain. It is very important to include into our ration vitamins and indispensable
amino acid.lt is meat that delivers essential amino acids which are not found in other foods to the
human body.
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BAXXHOCTDb MSICA B XKM3HM YEJIOBEKA
CrapukoBa B., [Togssamnonsckas O. — ctynentsl, Adyxosa 1.YO. — noneHT
Adnraiickuil rocyaapcTBeHHbIN Texuuueckuil yausepcutet uM. .M. [lonsynosa (1. bapHayin)

B TeueHne MHOTHX JIET JIIOU HE MEPECTAIOT CIIOPUTH O 3HAYECHHUM MsACA B KU3HHU UYEJIOBEKA, O
€ro I0JIb3€ U ONITUMAJIbHOM KOJIUYECTBE.

MHorue yTBepk/AarT, YTO aMUHOKUCIIOTHBIA O€JIOK, KOTOPBIA COAEPKUTCA KaKk B OpraHu3Me
YeJ0BEeKa, TaK M B MsACE OYEHb NOXO0X. VIMEHHO HO3TOMY CTOUT YHOTpeOIATh Oonblie Msca.
Hpyrue, Ha060pOT, MPOTUB MACHOM MUILHU, UX ITYTaeT TOKCUYHOCTb MIPOIYKTOB. A TPETbU CUUTAIOT,
YTO YHOTPEOJIATh MCO HAJl0 B MEpY.

B npupone Bce moau pa3Hble, TaK KaK OHU BBIPOCIHU B PAa3HBIX YCIOBUAX U T€HETHYECKH I1O-
pa3sHOMY 3alporpaMMHUpoBaHbl. [103TOMY, CylIeCTBYIOT Takue ciay4yau, KOrla HaJIaraeTcs 3aIlpeT Ha
ONPEIEICHHBIM BUJI IPOAYKTA, IOTOMY YTO Ka)KJIbI COPT MsACA BIUSAET HA OPraHNU3M YeJIOBEKa I0-

pasHOMY.
HaHpI/IMCp, HHI[CﬁIII:I HC HCIIOJB3YKOT B CBOUX 6JIIOI[aX roBiavuHy, a B MYCYJIbMaHCKOM
pakuoHC HET CBHHUHBI. B Kwurae un Kopee cobaube MACO — OTO H3BICKAHHBIN JCINKaTCC. Bo

@Opannuu 1 CHIA nenukatec — MsCO JIATYIIEK.

Msico oOnamaer mosie3HBIMM CBOMCTBaMHU Oyarogapsi OONBLIIOMY COAEPIKAHUIO KHUBOTHOTO
oenka (ot 14 no 24%). DHepreruyeckas LEHHOCTh Msca Tak ke Benuka (okosio 490 kkan) uz-3a
OOJIBLIOrO TMPOLIEHTa cojepkaHus >kxupa. Ho B To e Bpems KHUpPHOE MsCO IEepeBapUBAETCS
OpPraHM3MOM 4YEJIOBEKa HAMHOTO MEUIEHHEee MOCTHOro. [lo3ToMy HE0oO0XOIMMO BHHUMATEIHHO
MOJXOANUTH K BBIOOPY JKUPHOCTHU Msica, TaK B JKapKUE JHM JIydlle BBIOMpPATh HE KUPHOE MACO U
HaoOopoT. Takme BHIBI Msica, KaK TOBSJIMHA, TEISATHHA, MSCO KPOJHUKA, Kyp, HHIEEK, POy H
KaJIbMapbl OTHOCAT K AUETUYECKUM.

Tak e HEKOTOphIE AWETOJIOTH OTHOCAT K JAaHHOMY THITy Msca KOHHUHY, OJICHHHY U
BepOmokaTuHy. CBHHMHA, MSCO YTOK M Tyced cojaepikaT HaMHOro OOJblIe JKUpa, MO3TOMY
YIIOTPEOIIATh TaKMe BUIBI Msica HY)KHO BHUMATENIbHO. Y CTAHOBJICHA CyTOYHAsl HOPMa MOTPEOIeCHHS
msica B 150 rpamm, HO BO3MOXKHO €€ M3MEHEHHME B ciydae Kakoro-nubo 3aboneBanus. [lanHas
BEJIMYMHA SBIISIETCS OPUEHTHPOBOYHOH. Cumtaercs, yto morpebienue 150 rp msica B JeHb B
COYETaHUH C OBOIIAMHU MPUHOCUT MAKCUMAIIbHYIO MOJIb3Y YEJIOBEKY.

Eme ¢ qpeBHUX BpeMEH MSICO IPUCYTCTBYET B IMUTAHUH YeJIOBEKa. AHTPOIIOIIOTH YTBEPKAAIOT,
YTO MMEHHO 3TOT MPOAYKT MO3BOJIMI HaM CTaTh CYLIECTBAMU pa3yMHBIMU. OHU CUHMTAIOT, YTO TO,
9TO MBI €IUM, BIMSET Ha Pa3BUTHE TOJOBHOTO Mo3ra. O4eHb BaKHO BKJIFOYATh B CBOW PAIlMOH BCE
BUTAMHMHbI W HE3aMEHUMBbIE AaMUHOKHUCIOTHL. U HMMEHHO MsCO SBISETCS MOCTaBIIMKOM
HE3aMEHHMBIX aMWHOKHCJIOT Ui OpraHM3Ma 4YeloBeKa, KOTOPBIX HET B JPYTrUX HPOIYKTax
MTUTAHUS.
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FORECASTING ACCURACY OF MACHINING USING THE METHOD OF
MATHEMATICAL STATISTICS
Titarenko S. V. — student, Levin A.V. — associate professor
Altai State Technical University after 1. I. Polzunov (Barnaul)

The main factors affecting the precision of machining are a class of machine precision and
errors caused by tool wear [1]. The accuracy of the machine in the unloaded state is called
geometrical precision. In the process of operation individual parts and components of the machine
wear out, and particular adjustment violated. Those parts and components that experience the
greatest specific load wear out more intensively. The tool is made with certain errors in the size,
shape and relative position of its individual elements. The accuracy of the tool due to wear are
reduced, leading to distortion of its shape and size. It should be noted that the tool wears out faster
than the parts of the machine. The intensity of the tool wear heavily depends on the processing
modes, tool characteristics, tool material, workpiece and other factors.

A statistical method is based on probability theory and mathematical statistics. The statistical
method is based on obtaining and processing large number of observations, providing the necessary
information. The statistical method is used to study the accuracy of technological processes in serial
and mass production using distribution curves, scatter plots. The manufacturing error is considered
as random variable. To study the accuracy of the technological process, a sample is extracted from
the general set of machined parts, which is examined in detail. Analyze characteristics begin with
the definition of the mean and the standard deviation. To characterize a random variable, the
distribution curves are constructed by measuring in a batch of products a parameter which accuracy
is to be determined.

As an example of the use of this method, statistical results are presented on the investigation of
the process of grinding the necks of crankshafts of agricultural engines on a CNC machine of the
GVA30-120 brand of Toyota. This machine works in automatic mode, providing 4 stages of
grinding head feed. The serial wheels are used in these operations [2].

To ensure the required radius of the fillet before grinding each journal in a cycle of grinding
provides automatic correction to the periphery of the circle with the formation of the corresponding
radius. The edit consists of 2 rough passages, carried out with a diamond roller of the IR-2352 size
120x14x35. Studies have been conducted of the party of the shafts in the number of 100-120 pcs.
During the research was the analysis of the dispersion of diameters of the main journals and the
distance between the jaws (clamps) crankshaft, incoming grinding finish and after it, respectively.
The data were analyzed using the method of mathematical statistics and Gaussian curves using a
specially developed program evaluation of the mathematical expectations and standard deviation
(table 1). The histogram of the experimental distribution density was built, the percentage of black
parts (of the marriage) was determined.

Table 1
N Dimension Freque Amou Average Step
Intervals ncy nt value
1 105,218- 4 4 0,004
105,2367 105,2273 667
2 105,2367- 10 8 0,002
105,2553 105,246 333
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3 105,2553- 16 14 0,001
105,274 105,2647 333

4 105,274- 22 17 0,001
105,2927 105,2833 098

5 105,2927- 20 19 0,000
105,3113 105,302 982

6 16 17 0,001
105,3113-105,33 105,3207 098

7 10 12 0,001
105,33-105,3487 105,3393 556

8 105,3487- 6 6 0,003
105,3673 105,358 111

9 105,3673- 4 3 0,006
105,386 105,3767 222

So, after the operation rough grinding on some necks, it was 35-41%, and after finishing, the
scrap rate dropped to 25.6%, but remained high, suggesting the instability of these operations.
Analysis of the causes of marriage showed that to a large extent they are determined by the wear of
abrasive grinding wheels. With the aim of improving of this indicator experimental circles were
used.
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ITPOT'THO3NPOBAHUE TOUHOCTU OBPABOTKHU JETAJIN C [IOMOIIBIO METO/JIA
MATEMATHUYECKOM CTATUCTHUKH
Tutapenko C. B. — cryaenT, Jleun A. B. — nouenr
Anraiickuit rocyapcTBeHHbIN TexHuueckuil yauusepcureT uM. M. U. Ilonsynosa (1. bapuayim)

OcCHOBHBIMU (haKTOpaMH, BIUSIOINIMMU Ha TOYHOCTb OOpaOOTKM JeTayiel, SBISIOTCS Kiacce
TOYHOCTH CTAaHKOB U IOTPEIIHOCTH, BbI3bIBa€Mble U3HOCOM MHCTpyMeHTa [1]. TouHOCTh cTaHKa B
HEHArpy>KEHHOM COCTOSIHUM HAa3bIBaIOT F€OMETPUYECKON TOYHOCTBIO. B mponecce skcmlyaranuuu
OTJeNbHbIE JIETANINU U Y3JIbl CTaHKAa M3HAIIMBAIOTCS, HApYIIAIOTCS OTAENbHbIE peryaupoBku. [Ipu
3TOM 00Jiee MHTEHCHBHO M3HAILUBAIOTCS T€ JIETAIN M Y3JIbl, KOTOPbIE MCIBITHIBAIOT HaHOOJbIINE
yZenbHbIe Harpy3ku. NHCTpYMEHT U3roTaBIMBAETCs C ONPEIEICHHBIMU MOTPEIIHOCTSIMU Pa3MepOB,
(GbopMBI M B3aMMHOTO TOJIOKEHUS €0 OTAEIbHBIX AJIEMEHTOB. TOYHOCTh HHCTPYMEHTA B MpOILIEcCe
W3HAIIMBAHUSl CHUXKAETCA, YTO MPUBOAUT K HCKaXEHUI0 ero Qopmbel U pasmepoB. Criemyer
3aMeTHTb, YTO MHCTPYMEHT W3HAIIMBaeTCs ObICTpee, 4YeM JeTand cTaHka. HTeHCHBHOCTH
W3HAIIMBAaHUS MHCTPYMEHTAa B 3HAUMTENBHON CTENEHU 3aBUCUT OT PEXUMOB 00pabOTKH, BHUIA
MHCTPYMEHTA, XapaKTepUCTUKU, MaTepHuajIa MHCTPYMEHTA U 3aTOTOBKU U OT IPYTUX (aKTOPOB.

Craructuueckuii MeTo] 6a3upyercss Ha TEOpUU BEPOSITHOCTU U MAaTEMaTUYECKOW CTaTUCTHUKE.
CraTucTHYeCKU METO/I OCHOBAH Ha MOJIyYeHUH U 00paboTKe OOJIBIIOro KOJIMYECTBA HAOMIOACHUH,
o0ecneunBaOIIUX HE0OX0oAUMbIN 00beM uHGpopManuu. CTaTUCTUYECKUN METOJ MPUMEHSIOT s
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HCCIICIOBAHUS TOYHOCTH TEXHOJIOTHYECKHUX IMPOIECCOB B CEPUITHOM M MacCOBOM IPOM3BOJICTBAX C
WCIIOIb30BAHUEM  KPHUBBIX  paclpeneeHus, TOYCUHBIX Jauarpamm. [Ipou3BOACTBEHHYIO
MOTPEIIHOCTh  pacCMaTPUBAIOT KaK CIAy4alHyr0 BeluuuHy. JUIsi HW3y4eHUs  TOYHOCTH
TEXHOJIOTHYECKOTO Ipollecca Ha T'e€HEpPAJbHOW COBOKYIMHOCTH 00pabaThIBaeMbIX JeTaliei
M3BJICKAIOT  HEKOTOPYI0  BBIOOPKY, KOTOPYIO  IOAPOOHO  HCCIECAYIOT. AHAIU3UPOBATh
XapaKTEPUCTUKA HAYMHAKOT C OINPEACIICHHS CPEIHEr0 3HAYCHHS W CPEJHEro KBaJPaTUYHOTO
OTKJIOHEHHMS. J{J1s1 XapaKTEepUCTUKHU CITy4allHON BEIMYUHBI CTPOSIT KPUBBIE pacIipeiesIeHUsI, U3Mepsis
B IMAPTUU U3JICTUH TTapaMeTp, TOYHOCTh KOTOPOT'O HYKHO OIPEIACIIHUTh.

B kagectBe mpuMepa HCIOIB30BaHUS JAHHOTO METOJ@ MPEJICTABICHBI  CTATUCTHUYECKHUE
pe3yIbTaThI HCCIe0BaHUS npoiiecca g oBaHUs IeeK KOJIEHYATBIX BaJIOB
CeNIbCKOXO03sCTBeHHBIX aBurateneid Ha cranke ¢ UITY mapku GVA30-120 dupmer «ToiioTtay.
JlaHHBIM CTaHOK paboTaeT B aBTOMATHYECKOM pEXHME, oOecneunmBas 4 CTYNCHH I10Ja4H
nuidoBanpHON 6a0ku. Ha TaHHBIX omepaiusx UCIOJIb3YIOTCS CePUIHBIE KPYTH [2].

Hns obecrieuenuss TpeOyemMoro paamyca TaiTeld repeq Numm@oBaHUEM KaKIOW HICHKH B
nyKiIe numMdoBaHUS IpPeAyCMaTpUBAacTCS aBTOMAaTHYecKas IIpaBka mnepudepun Kpyra C
(hopMHUpPOBaHKEM COOTBETCTBYIOIIETO paauyca. I[IpaBka COCTOMT M3 2X YEPHOBBIX ITPOXOJIOB,
ocymiecTBisieMas anMasHbiMu posmkamu WK-2352 pasmepom 120x14x35. beumn mpoBeneHbI
rccaeaoBaHus napTuu BajgoB B koaudectBe 100-120mT. B nporiecce nccnenoBanuii ObT MPOBEACH
aHAJIN3 PAcCCeMBAHUs TUAMETPOB KOPEHHBIX IIEEK M PACCTOSIHUN Mexay Imekamu (Oypramu) y
KOJIEHYATBhIX BaJIOB, MOCTYMAIONIMX HAa YHUCTOBOE NUIM(OBAHHE M IMOCIAE HETO COOTBETCTBEHHO.
[TonyyenHbie JaHHBIC OBUIM MPOAHATU3UPOBAHBI C TOMOIIBIO METO/Ia MATEMATHYCCKON CTaTUCTUKH
U KpUBBIX l'aycca C HCHOJB30BaHUEM CHEIUAIBHO pa3pabOTaHHOW MPOTPaMMBbI C OIEHKOM
MaTeMaTUYECKOr0 OXXKMJAHUS M CPCIHEKBAJIPATHYHOrO OTKJIOHEHHs (Tabiuna 1). IloctpocHsl
TUCTOTPaMMbl OKCIIEPHUMEHTAIPHOW IIJIOTHOCTH PACIPEICIICHHUS, ONPEACIEH IPOICHT YEPHBIN
neranei (Opak). Tak, mocie omnepanud YEepHOBOro NUIM(OBAHMS Ha HEKOTOPHIX IIICHKaxX OH
coctaBui 35-41%, a mocie YMCTOBOIO MPOIEHT Opaka CHU3HIICS 110 25,6%, HO OCTaJICS BBICOKHM,
YTO TOBOPHUT O HECTAOMJIPHOCTH BBIITOJHEHHS dTHUX OIepanuii. AHAIN3 MPUYHUH Opaka mokasal, 9To
B 3HAYMUTCIIBHOW MeEpe OHM OIPEACIISIOTCS H3HOCOCTOMKOCTHIO a0pa3sWBHBIX MIIU(OBAIBHBIX
kpyroB. C I[ENbI0 TMOBBIIMICHUS STOTO TOKa3aTeliss ObUIM HCIIOJIb30BAaHBI HAa JAaHHOW OTeparuu
AKCIIEPUMEHTAJIbHBIE KPYTH.

Tabmuna 1
HNurepBanst Yac Komnu Cpennee Iar
pa3mMepoB TOTa €CTBO 3HAYCHUE
105,218- 4 4 0,004
105,2367 105,2273 667
105,2367- 10 8 0,002
105,2553 105,246 333
105,2553- 16 14 0,001
105,274 105,2647 333
105,274- 22 17 0,001
105,2927 105,2833 098
105,2927- 20 19 0,000
105,3113 105,302 982
16 17 0,001
105,3113-105,33 105,3207 098
10 12 0,001
105,33-105,3487 105,3393 556
105,3487- 6 6 0,003
105,3673 105,358 111
105,3673- 4 3 0,006
105,386 105,3767 222
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MAN VS. MACHINE: HOW HUMANS ARE DRIVING
THE NEXT AGE OF MACHINE LEARNING
Khimchenko A. A. —student, Lysakova I. M. — associate professor
Altai State Technical University after I.I. Polzunov (Barnaul)

If you heard the news about artificial intelligence lately, you may have got the impression that
machines will soon take over the world and conquer it and be the owners of the Universe.

Hollywood influences the debate with the latest Marvel movies, Avengers: Age of Ultron, and
Columbia Pictures’ Ex Machina — two films about catastrophe which can happen when machines
go rogue and began to utilize a large amount of data to render an unpleasant judgment on
population because machines are so command-oriented.

Some of the tech world’s outstanding people have expressed their opinions, with seemingly
uncharacteristic thoughts: Microsoft founder Bill Gates considers the threat of artificial intelligence
will pose to humanity, and theoretical physicist Stephen Hawking, who stands for machine learning
and artificial intelligence to communicate, argued that it could cause the end of the humans at all.

The investigation of the link between humans and machines shows the ways for finding the
right balance.

People simply don’t know enough about how artificial intelligence is useful for us. The future
looks like an epic battle scene between Skynet and Terminator. Now is the time to separate real
facts from fiction and find the opportunities for human intelligence to work for us.

We’ve seen a good example in Google’s self-driving car. It is devoted to solve the age-old

problem of auto collisions.
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They discovered that minor accidents occur more often in city streets than highways; drivers
make a lot of different mistakes while driving at night versus during the day See the diagram of day
and night car accident) [4]. More important, Al is able to use its knowledge to predict when the
accidents are likely to happened and take measures to avoid them. It’s a positive example of Al
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The transition from propeller-driven aircraft to jet aircraft also gives us a good example of a
defining moment in the balanced dance between the combined effort of human and machine.

The pilots of F35 planes made an experiment. Each pilot is now equipped with his own “F35
brain”. So, each aircraft operates differently, tuned to each pilot’s specific mission.

The F35 helmet links the pilot with the sensors. It allows the pilot to “see through” the aircraft
as if it were Wonder Woman'’s invisible plane. Some F35 pilots have described the aircraft as an
extension of themselves and some have even described dreams where they are fused with the
machine.

This is the ideal e.g. of machine learning. The data is extracted only to benefit people;
machines don’t replace humans, but rather rely on human intelligence, give additional information.
They change the world and life for the better.

The first step is soothing cultural anxiety. We can’t be too scared by unrealistic scenarios being
given by some of our greatest minds or Hollywood, to prevent us from working in just the right mix
of Al and machine learning to solve very real problems and to find right decisions.

The good news is we begin to do it. People begin to distinguish harmonious balance of human
and machine. We continue to overcome our fear, we trust them. Future should belong nobody but
humans, Al should be the first assistant and friend.
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KAK B BYAYIIEM U3MEHATCA B3AUMOOTHOIEHNWA YEJIOBEKA U MAILIMHBI
XumueHko A. A. — ctyaeHT, JIsicakoBa M. M. — nouieHt
AdnTaiickuil rocygapcTBeHHbIN Texuuueckui yauepcuteT uM. V.W. TTon3ynosa (1. bapaaym)

Ecnu BBl B mocnieiHee BpeMst CIEANIM 3a HOBOCTAMHU 00 MCKyccTBeHHOM uHTeuiekre (M), To
BaM MOIJIO II0Ka3aThbCsl, YTO POOOTHI CKOPO 3aBOIOIOT WJIM YHUYTOXAT BeChb MHUp. [ OJmuBYyn
MOJUTMBAET Macjla B OrOHb COMHEHHMH HelaBHUMM ¢uibMamu ctyauu Marvel «Mcturenu: spa
AnwsTpoHa» u «M3 mamuue oT Columbia Pictures. OGe kapTUHBI MOKA3bIBAIOT, KaKas KatacTpoda
MOJKET MPOU30MTH, KOT/Ia MAalllMHBI B30OYHTYIOTCS M HAUHYT MCIOJIb30BATh CBOM BBIUMCIIUTEIILHBIE
MOIIIHOCTH Uil YHUYTOXKEHHUS ueloBedecTBa. TOJKHET ke HMX Ha 3To MO0 3apaHee
3alporpaMMHMPOBAHHOE KaueCTBO BBIMOJIHATH KOMaH[bl 0€3 paccyKAeHuM, JIub0 TO, YTO JIOAH, C
KOTOpBIX pOOOTHI KOMHUPYIOT CBOE IOBEJEHHE, caMM IO ce0e HEXOopollue U MOAArT IypHOU
IIpUMeEp.

HekoTopeie 13 caMbIX SICHBIX YMOB MUpPa TE€XHOJOTHM BBICKAa3aJld CBOE BECbMa HEOKUJAHHOE
MHEHHMEe 10 3ToMy mnoBoay. Coznarens Maiikpocodt bun I'eiitc cormacuicst ¢ omnaceHUsIMU 00
yrpose, kotopyto mpexactaBisier MW nna yenoBedectBa, a (usuk-teopeTuk CTHUBEH XOKHHT,
CHJIHO TIOJIAararoIluicsi Ha KOMIBIOTEPhl U MEXaHU3MBI JJIsi OOLICHHS C JIOAbMH, YOeXKIeH, 4To
POOOTHI MOTYT MOJIOKUTH KOHEI] BCEH YeTTOBEYECKOM pace.

N3yueHne B3aMMOOTHOILICHUN MEXTy JTIOIbMU U pOOOTaMU AEMOHCTPUPYET MYTH TOCTUKECHUS
IpaMOTHOTrO OajlaHca MEK/y YeJIOBEKOM M aBTOMaTH3aluei.

Oxpyxarolge mpocTo He 0071aJar0T JOCTaTOYHBIM 00BEMOM HMH(OPMAIIUN O TOM, HACKOJIBKO
MOJIE3HBIM MOXKET ObITh camooOyuyaemblii M. A u3 Toro, 4To OHU 3HAIOT, Oyylee BBITISIUT Kak
3penuiiHas O6utBa Mexnay CkaiiHer um Tepmuuatopom. Hacramo Bpemsi oTaenuTh (axkThl OT
BBIMBICJIOB M y3HaTh OOJIbIIE€ O TOM, KaK HMCKYCCTBEHHBIH M YEIOBEUECKHH HHTEJUIEKThl MOTYT
paboTath u yxe paboTaroT BMeCTe Ul BCEX Hac.
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Ha cnyxy xopommii mpumMep 3TOr0O — aBTOHOMHBIA aBTOMOOWIL OT Google, mecTuieTHss
pa3paboTKa, HamnpaBJICHHAas Ha peIIeHHe BEYHOW NpoOJeMbl aBapuil Ha Joporax. bbuio
3a(hUKCHPOBAHO, YTO MEJIKHE MPOMCHIECTBUS Yallle BOSHUKAIOT Ha YIHUIAX TOpoJia, YeM Ha IIOCCE;
BOJUTENIN 4alle omubaroTcs HOubto, 4yeM JHeM. Ilo cyru 3T1OoT 3kcnepumeHT no3soiui Google
Jydiie MOHATh NMPHYUHBI MEJIKHX aBapHil, 0 KOTOPBIX PEAKO COOOINAIOT. DTO MOJOKHTEIHHBIHN
IIPUMEP UCIOJIB30BaHUSA UCKYCCTBEHHOTO MHTEIUIEKTA.

Ilepexon OT JleTaTenbHBIX AaNIapaToB C IPONEVIEPOM K PEAKTUBHOMY IBUTATEIIO — 3TO
XOPOILIXI IpUMEp TOro caMoro danaHca MeXy denoBedeckum Mo3rom u MU B pemenuu nmpooiem.

JlaHHBIH M0/1X0 OBLT YCOBEPILICHCTBOBAH B MIPOrpaMMe MOTOTOBKH JIETYMKOB aMEPUKAHCKOTO
F35, kaxzapiii u3 KOTOpHIX 00Ja7aeT COOCTBEHHBIM JOMOJIHUTENBHBIM «MO3TOM». DTOT «MO3I»
MPEJCTaBIseT COO0M HACTPOWKM CaMOJIETa MOJ KOHKPETHOTO YeJOBEeKAa M MOAPOOHOCTH 3aaHusl,
OOBSIBIIGHHOI'O IHWJIOTY, KOTOpbIE 3arpyXaroTcs B caMmoJyieT mepex mojeroM. Takum oOpazom
Ka)K/bIli CAMOJIET CTAHOBUTCSI OCOOEHHBIM.

[HInem numinora F35 mo3Bonser cBs3aTh JETYUKA C JaTYMKaMU Ha OOIIMBKE, YTO MO3BOJISET
BUJIETh «CKBO3b» JIETATEJIbHBIN almnapar, MpsMo Kak B HEBUAUMOM camoliere Uyno-KeHIIUHbI U3
KOMHKCOB. HEeKOTOpbIe JIETUMKH ONUCHIBAIOT 3TOT UCTPEOUTENh KaK MPOAOIDKEHHs caMux cedsl, a
KTO-TO M3 HUX JAXX€ PacCKa3blBaJl O CHaxX, B KOTOPBIX OH OBLI CIUIABJIEH CO CTAJIbHOW NTHULIEH B
€IMHBIN OPTaHU3M.

OT0 uaeanbHOE Oyayllee MAIIMHHOTO OOydeHHs, Koraa WHGOpMAIHs UCIOJIb3YeTCsS TOIBKO
JUIA TIOMOLIM TEM, OT KOTO OHa IIOJIydyeHa, Korja poOOThl HE 3aMEHSIOT JojJied, HO cKopee
[I0JIaratoTCsl Ha YEJIOBEYECKMM MO3r JJIsi IepeBoja IIAa0JIOHOB M YCTAHOBOK IIOBEJICHHUS B
MH(pOpMaLHIO, CIIOCOOHYIO0 U3MEHUTh MUP K JIyUIlIEMY.

[TepBocTenennsiii mar i nperBopeHuss UM n mammHHOro oOyueHus K >KU3HH — CHUIKEHHE
HanpsHKEeHHOCTU cpenu jroel. Henb3st 60SThCsl HEpeaTuCTUYHBIX MPOTHO30B HEKOTOPBIX HAIIMX
JTyYIuX yMOB WM [OJTMBYIa HACTOJIBKO, YTOOBI MpeKpamaTh paboTy B MOHMCKAX MPaBHILHOTO
couyeranus MM u MammHHOr0o 00y4eHus JUIsl pellieHHs HaCYIIHbIX IpoOeM.

Xopome HOBOCTH — MBI Ha BepHOM myTu. VIHHOBamum B cdepe pPeakTHBHON aBUAIMH
MOJTy4aroT Bce Oosiee TeIIbli pueM, U HeaBHUi onpoc norpeduteneit B CIIIA nokasan, 4ro ase
TPETHU U3 HUX BCEpPhE3 3aJlyMbIBAIOTCS HaJ MOKYIKOH OecnmioTHOro aBromoomns. M HecMoTpst Ha
BECbMa pa3yMHbIE ONACEHUs, Mbl YBUJAUM Bce Oojiee M Oosiee TapMOHMYHBINA OajlaHC MEXAY
YeJI0BEKOM M MalllMHOM MO Mepe TOro, Kak OyayT pa3BeMBaThCsl CTPaxH, CTPOUTHCS JOBEpUE U
OyzeT BUIHA II100abHast 10JIb3a OT BCETO 3TOTO.
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MULTICOPTER
Chibrikov D. S. — student, Petrushova N. V. — senior teacher
Polzunov Altai State Technical University after I.1. Polzunov (Barnaul)

Multicopter is a flying machine designed on helicopter scheme with three or more rotors. One
of the classic and popular representatives of the multicopter family is a quadcopter. Today, such
devices are available and each has a different shape, functionality and cost. What started the
appearance of this engineering idea?
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The world owes to Georgy Botezatu, the American of Russian origin, Professor of the
Petrograd Technological Institute, the advent of the multicopter [1]. The first functioning prototype
of a multicopter was designed by him in 1922. In one of its experimental flights this unit could raise
a weight of 450 kg to the height of 4 meters. Multi-screw scheme allowed to simplify the control
system: the rotation was carried out by changing the position of the nose of the multicopter. This
device had a weight 1633 kg and occupied an area of over 400 sg. m. [1].

In the early 2000s aeropmodellers became interested in the scheme of multicopters and gave
this machine a new life. Tricopteras were the first to spread. The aeromodellers needed engines with
propellers, speed governers, a gyroscope and power supply for the successful launch. The apparatus
was controlled by a joystick connected to it via radio frequencies.

Every person craves for adventures and new discoveries. Natural curiosity caused people to
design a multicopter for aerial photography. Of course, aerial photography existed before the
appearance of quadcopters, but it was much more complicated and expensive. People began to
design a lot of microcontrollers based on radio electronics. Thanks to it such flying machines could
be programmed to control.

The gaining interest trend swept the world. Single-piece flight controllers were designed. They
had on board all the necessary for flight sensors, which facilitated the assembly of devices. As radio
frequency communication did not allow to control the quadcopter at greater distances, there
appeared an opportunity to install the GPS module. Thanks to satellite communication and
advanced electronics on board such devices can be controlled from any part of the world in real
time. Incredibly, but such devices are available to each of us.

There are a lot of ready-to-fly multicopters, as well as parts for self-assembly. The potential of
these devices is huge. Now they are used in rescue operations for search in inaccessible places, for
military reconnaissance, drones are used for delivery of letters and light weight goods. You can also
come across the application of multicopters in security, journalism, broadcasting sports events and
many other areas using the main method of obtaining information — observation. However, the
multicopter can be used for harmful purposes, for example, for surveillance and delivery of
dangerous and illegal goods. That is why many countries require registration of multicopters. The
quadcopter can hurt a person when colliding with it. The main danger is a multicopter equipped
with photo, video and audio recording equipment, which can easily invade people's privacy.

Every invention has its positive and negative effects. It depends on the areas and purposes of
the usage of such devices. There are always people who are able to use this device for their own
selfish purposes.

I'm sure that the invention of Botezatu will become a part of our lives and will have only good
intentions. It will help to automate daily processes in social sectors.
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MVIJIBTUKOIITEP
Uuobpukos JI.C. — ctynent, [lerpymosa H.B. — crapmmii npenogaBaTesns
Anraiickuil rocyaapcTBeHHbIM TexHuueckuil ynusepcutetr uM. M.1. [lonsynosa (r. bapnayur)

MynbTUKONTEP — 3TO JIETATENBHBIN anmapar, IOCTPOECHHBIH 110 BEPTOJIETHON CXeME, UMEIOINI
Tpu U Oonee HecymMx BHUHTOB. OJHHMM M3 KJIACCHYECKUX U TOMYJSPHBIX IpelcTaBUTeNen
ceMelcTBa MYJIBTUKOINTEPOB SBISETCS KBaapokontep. Ha cerogHsamHuil AeHb Takue yCTpOHCTBa
JOCTYIHBI KAKIOMY U UMEIOT pa3inuHyio GopMy, QYHKIIOHAT U CTOUMOCTh. C 4ero ke Ha4aJloch
MIOSIBJIEHUE ATOTO YyJia UHKEHEPHON MBICIH?

Nmenno [T'eopruto AnekcannpoBuuy boresaTy, aMepHKaHIy PpPYCCKOrO IPOUXOKICHUS,
npodeccopy IleTporpajackoro TEXHOJIOTHYECKOTO HWHCTUTYTa, MHpP 00s3aH  TOSBJICHUIO
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myabTHKONTEpa [1]. TlepBblit AEHCTBYIONINI MPOTOTUIT MYJIBTUKONITEPA ObUT CKOHCTPYHUPOBAH MM B
1922 rogy. B pamkax oHOT0O U3 CBOMX AKCIEPUMEHTAIBHBIX MOJIETOB ATOT anmapar CMOT MOJHATh
Ha BbBICOTY B 4 Merpa rpy3 Becom 450 kr. MHOroBMHTOBas cXema IMO3BOJsIAa YIPOCTUTH
YOpaBJICHUE annapaToM: IOBOPOT OCYHIECTBISJICS H3MEHEHUEM IIOJIOKEHUS HOCOBOM 4YacTH
BepToJeTa. DTOT anmapar uMen Bec B 1633 kr u 3anuMan miomaas 6osee 400 kB. m. [1].

B nauane 2000-x cxemMoil MyJIbTUKONTEPOB 3aUHTEPECOBATIUCH ABUAMOJEIUCTHI U JIaJd 3TOMY
anmnapaTry HOBYIO »KM3Hb. [lepBbIMM IOJy4MIIM paclpoCTpaHEHHE TPUKONTEPHl. ABHAMOAEINCTAM
TpeOOBaIKCh: ABUTATENHN C BUHTAMU, PETYIATOPHl 000POTOB, THPOCKOM U MUTAHUE YIS YCIIEIIHOTO
3aIrycka amnmnapara. Annapar yupasisijcs JKOWUCTUKOM COEIUHSAACH C HUM 10 paJu0o4acTOTaM.

Kaxxnprii yenoBeKk k)akaeT MPUKIIOYCHUA W HOBBIX OTKPBITUH. [IpupogHOE TH000MBITCTBO U
azapT MoOynwiIo Jrofeld KOHCTPYHPOBaTh MYJIBTHKONTEPHl sl a’podortochemkn. Koneuno
a’pooTOChEMKa CYIIECTBOBajia W JO MOSBIECHUS KBaJIPOKOITEPOB, HO BCE 3TO OBLIO Topasio
clio)XHee U Jopoke. Jlrogm cranu co3maBaTh  Maccy MHUKPOKOHTPOJUIEPOB Ha OCHOBE
paauolNIeKTpOHUKH. bnarogaps 93ToMy Takue JieTaTelbHbIE —amnmapaTbl  MOXHO  OBLIO
3arporpaMMHpOBaTh JJIsl YIIPABJICHUS.

Habuparomee nHTEpec HampaBlieHUE 3aXJECTHYJIO MHpP. BbIIM CKOHCTpYHpOBaHBI LieJbHBIC
MOJIETHBIE KOHTPOJUIEPHL. Y HUX Ha OOPTY ObUTH Bce HEOOXOIMMEBIE /IS TIOJIETa TaTYNKU, KOTOPBIE
obnerynmnn cOOpKy ammapaToB. Tak Kak paado4acTOTHAs CBSI3b HE IO3BOJISAJIA YIPABIATh
MYJIBTHKOIITEPOM Ha OOJBIIUX PACCTOSHUSX, MOSIBHJIACH BO3MOXKHOCTH YCTaHOBHTH Monyib GPS.
bnarogapss criyTHHKOBOW CBSI3M W HOBEHINEH AJIEKTPOHHMKM Ha OOpTYy ammapara, UM MOXKHO
YIPaBIATh U3 JHOOOK TOUKHU MUpa B peXXUME pealbHOro BpeMeHu. HeBeposATHO, HO Takue anmapaTsl
JOCTYITHBI Ka)KJJOMY U3 Hac.

Cy1iecTByeT MHOXKECTBO FOTOBBIX MYJBTUKONTEPOB, a TAKXKe AETajell Uil CaMOCTOSATEIbHON
coopku. [ToTeHnnan 3TUX yCTPOMCTB OrpoMeH. YKe ceiluac OHM HCHOJBb3YIOTCS B CIIacaTelbHBIX
orepanusx, 1 IOMCKa B TPYAHOAOCTYIHBIX JUIsSl YEJIOBEKAa MECTaX, Ha BOOPYKEHHUH ISl pa3BEIKH,
JIPOHBI UCHOJB3YIOT JUIsl JOCTaBKM IMHCEM M TOBapOB HEOONBIIOr0 Beca. Bl Takke MOXKeTe
BCTPETUTh NPUMEHEHUE MYJIbTHUKONTEPOB B c(epax OXpaHbl, XYPHAIUCTUKE, TPAHCIALUAX
CIIOPTUBHBIX COPEBHOBAHUN W MHOTUX APYrux cdepax, HUCHOJB3YIOUIUX OCHOBHBIM CIIOCOOOM
no0pun  MH@OpManuu HabmoneHue. OJHAKO MYJIBTUKOINTEPbl MOTYT MCIIONb30BaThbCsl U B
NaryoOHBIX IENIAX, HampuMep, IUIs IpecieloBaHUs U JTOCTaBKU OMACHBIX M HE3aKOHHBIX T'PY30B.
MMeHHO 1OATOMY BO MHOTHMX CTpaHaXx Mupa TpeOyeTcsi perucTpauuss MYJIbTUKONTEPOB.
KBaznpokonrep MoKeT HaHECTH BpEJ 3J0pPOBBIO UEIOBEKA IIPU CTOJIKHOBEHMM C HUM. [ J1aBHOMN
OMACHOCTbIO SIBJISIETCS MYJBTHUKONTEP, OCHAUICHHBbIM (OTO, BHUJACO U 3BYKO3aIMCHIBAIOLIEH
anmnapaTypoil, KOTOpHIii O3 Tpy/aa BTOpraeTcsl B YaCTHYIO KU3Hb JTIOCH.

VY Kaxx70ro N300peTeHus ECTh CBOU MOJIOKUTEIbHBIE U OTPHUIIATEIbHBIE CTOPOHBI. Be€ 3aBuCHT
oT cdepbl U UMM HCHOJIb30BAaHUS TaKHX ammapaToB. Bcerma HaiiayTcss TOaU, CIOCOOHBIE
UCIOJIb30BaTh 3TO YCTPONUCTBO B CBOUX MAryOHBIX MBICISX.

S yBepeH, uTo n3oOpeTeHne bore3aTa MIOTHO BOWIET B HAlly >KU3Hb M TOJBKO C JTIOOPBIMU
HamepeHusMHU. OHO MOMOXET aBTOMATHU3MPOBATh MOBCEIHEBHBIE MPOLECCHl B OBITOBBIX cdepax
o01ecTBa.
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ROBOTS AND NEURAL NETWORKS IN OUR WORLD
Shulga K. M. — student, Masacheva 1. A. - senior teacher
Altai State Technical University after 1.1. Polzunov (Barnaul)

Robots are becoming more popular today as well as neural networks. Every day | read news
about the achievements of scientists in this sphere. Today the speed of technology development is
very high. IT workers in the sphere are in demand more than ever. Further | want to say a few
examples of the latest achievements of science.

At the end of last year with the measured well-known company Google Presented its latest
achievements Google's Neural Machine Translation System. Thanks to this technology and neural
networks, it became possible to translate between languages, translation between which previously
did not exist. The neural network developed by Google is trained and has itself created a universal
language through which the translation is carried out. People can’t use this language due to it is
machine code. [1]

Zoologists use robots to observe wild animals. Engineers create machines that looks like real
animals, move like real animals and real representatives of the animal world don’t distinguish them
from their relatives. [7]

A lot of car manufacturers use technologies of autopilot system, today cars can see people in
front of them, predict accidents, drive a car without the participation of a person and make it faster
than a human can do it.

American company BOSTON DYNAMICS created incredible robot that can ride on two
wheels, can lift up to 45 kilograms, jump and maintain balance. This is a real breakthrough in the
movement of robots. [3, 4]

Children start to create robots when they are only 10. This suggests that the creation of robots
IS very easy today. Some companies, such as Lego released special versions of robots and software
for young programmers. Each year competitions are held in robotics. One of these games is held in
our university. [5]

And now imagine that modern robots, like robot Asimo, that Honda created some years ago
can speak all languages of the world. It also can recognize people, move like people, think and now
the most important learn new things. They acquired this opportunity quite recently, just yesterday
computers learned how to simulate neural networks. These new technologies undoubtedly carry a
big breakthrough in science. Neural networks, unlike older algorithms, can accumulate experience
and use it for their future elaboration. [2, 6] | will give an example: According to the old algorithms,
the robot will always recognize the glass only if the programmer has set the parameters of this glass,
but modern robot has several times recognized the glass will learn to recognize the wineglass so it
will remember the shape of the glass.

It is obvious that neural networks give the opportunity to use less resources and memory for
the operation of machines. Also the programmer's work is simplified, since now the robot can itself
put objects into its base.

Neural networks is our future and our main task is to find a balance how smart our “mechanical
brothers” will be.
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POBOTHI U HEMPOHHBIE CETU B HAIIIEM MUPE
[Mynera K. M. — crynent, Macauesa 1. A. — crapuuii npernoaaBareinb
AnTalickuil TOCy1apCTBEHHBIN TeXHUYecKni yHUBepcuTeT uM. V.. [Ton3ynona (r. baphayn)

CerofHsi TEXHOJIOTUM Pa3BUBAKOTCS OYEHb OBICTPO, U POOOTHI CTAHOBSTCSA BCE IOIMYISpPHEE,
KaK U HelpoHHbIe ceTH. KakIplii 1eHb S YWTal0 HOBOCTH O JOCTM)KEHUSX YUEHBIX B 3THX cepax.
PabotHukn WT-uHaycTpum BOCTpeOOBaHBl KakK HHUKOLAA, M Jajlee s X0ody pacckasaTb IIpo
HEKOTOPBIE U3 MOCIEAHUX JOCTHKEHHUM 3TON OTPACIIH.

B KoOHIle MpOLUIOro roja IIMPOKO H3BecTHas kommanusi Google mpencraBuia mMupy CBOE
u3obperenne - Google's Neural Machine Translation System. biaromapst 3Tod TEXHOJIOTMH H
HEHPOHHBIM CETAM IOSBUIIACH BO3MOXKHOCTb IEPEBOJA MEXIY SI3bIKAMHU, YEr0 HE CYILIECTBOBAJIO
npexae. Paspaborannas kommanuedn Google HelipoHHas ceTb oOydaeTcsi W caMa CO3J/aeT
YHUBEPCAJIbHBIIN A3bIK, HA KOTOPOM OCYILLIECTBIIsETCS IepeBo. JII01u He MOT'YT UCHOIb30BATh 3TOT
SI3BIK, [IOTOMY YTO OH MPEACTABISET COOON MaIIMHHBIN KOJI. [1]

300J10TH UCIIOJIB3YIOT POOOTOB [yl HAOMIOACHUS 32 AMKUMHU KUBOTHBIMU. VIHXKEeHEepbI cO31at0T
MaIIMHbI KOTOPbIE BBIMJISAAT KaK HACTOSALIUE HKUBOTHBIE, BOCIIPOU3BOASAT UX JIBUKEHUS TaK TOYHO,
YTO HACTOALIME MPEJCTaBUTENN )KUBOTHOTO MUPa HE OTJIMYAIOT UX OT CBOUX coOparTbeB. [7]

MHorve aBTOKOHIIEPHBI HCIIOJIb3YIOT TEXHOJOTHIO aBTONWIOTA: HAa CETrOAHSAIIHUN JEHb
aBTOMOOWJIM MOTYT BUJETh JIIOACH Iepe] coOOHM, MpeacKa3blBaTh aBapUM, INepeaBUraThCcs 0e3
yuactusi yenoBeka. CKOpOCTh ACHCTBHI aBTONMWIOTA MpPHU 3TOM ObICTpEe, YeM IIpH YIIpaBICHUU
BOJIUTEIIEM.

Awmepukanckas kommnanust BOSTON DYNAMICS cos3nana nesepositHoro podora Handle: on
MOJKET Mepe/IBUraThcsi Ha 2 Kojiecax, MOAHUMATh 10 45 Kr, IphIraTh U yA€p>KUBaTh PaBHOBECHE.
DTO HACTOSIIHUI TPOPHIB B TIEPEIBIKSHUN poOOTOB. [3, 4]

JleTn HauMHAIOT co3laBaTh PoOOTHI, HauMHas ¢ 10 jgeT. TO TOBOPUT O TOM, YTO CO3JaHHE
poOOTOB cerofHs O4eHb Npocroe 3aHsATHe. HekoToprle komnaHuu, Takue Kak Lego, BBITYCTHIH
CrelMalbHble BEpCUU POOOTOB M IMPOrPAaMMHOI0 OOeCledyeHus: A MOJIOJBIX MpPOTrpaMMHUCTOB.
Kaxapiif ron mpoBoasTCs copeBHOBaHHUS B poOoToTexHHKe. OpHAa M3 TaKWX UIpP MPOBOAUTCS B
HalleM yHUBepcuterTe. [S]

CoBpeMeHHbIE POOOTHI, TaKUe Kak poOOT AcHMO, KOTOpbli Honda co3mana HECKOIBKO JieT
Ha3aJ, MOT'YT TOBOPHUTh Ha BCeX s3bIkax MHUpa. OH MOXET pacro3HaBaTh JIOAEH, JBUTaThCs, Kak
JIOJM, JyMaTh, a caMO€ BaKHOE - y3HaBaTh HOBble Beud. OHU MpUOOpENH 3Ty BO3MOXKHOCTH
Onarosapst HBHPOHHBIM CETSIM, KOTOpbIe KOMIIBIOTEPhl HAYUYMIIUCh MOJIEIMPOBATh COBCEM HEIABHO.
OTU HOBBIE TEXHOJOTMH, HECOMHEHHO, HeCyT OousblIoi MpopslB B Hayke. HeilpoHHble cetu, B
oTIMYHe OT OoJiee CTapbIX aJrOpPUTMOB, MOTYT HAKaIUIMBATh OMBIT M HCIOJIB30BaTh €ro s
nanpHenmei pazpadbotku. [2] [6] [IpuBeay npumep: 1o crapsiM alroputMaM podboT OyAeT y3HaBaTh
CTaKaH, TOJIbKO €CJIM MPOTPaMMHUCT yKa3all IapaMeTpbl 3TOr0 CTakaHa, a COBPEMEHHBIH poOOT
HECKOJIBKO pa3 y3HaB CTaKaH CMOXKET y3HaTh OOKaJ, Tak KaK 3alIOMHUT (OpMY CTaKaHa.

O4eBUIHO, YTO HEWPOHHBIE CETH JAKOT BO3MOYKHOCTH MCIIOJIB30BaTh MEHBIIE PECYpCOB M
namsATd Ui paboThl MamuH. Takke paboTa MporpaMMHCTa YHOPOILIEHA, TaK Kak Tenepb podoT
MOJKET CaM IIOMECTUTh OOBEKTHI B CBOIO 0asy.

Heiiponnsie cetu - 370 Haie Oynaylee, U Hallla OCHOBHAsl 3a/ladya - HalTH OanaHc HaCKOJIbKO
YMHBIMU HalllM “‘TEXHUYECKHE OpaThs’” OYyIyT.
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GSM ANTI-THEFT SYSTEM AS A NEW LEVEL OF CAR SECURITY
Shcherbakov M. S. — student, Manukhina I. A. — associate professor
Altai State Technical University after I.1. Polzunov (Barnaul)

Nowadays most of the cars are designed with inbuilt anti-theft security systems, owners of cars
also establish additional alarm systems. A usual anti-theft system has a central lock, an immobilizer,
and an alarm system. Producers of alarm systems report them to be reliable and it won't allow
stealing the car.

Actually, these security systems are not very effective because there are a lot of algorithms of
breaking this protection and criminals have modern breaking devices, which help them steal cars
fast and without special problems. It becomes possible because usual alarm systems don't give the
opportunity to the owner to control a car all the time, and when the car owner is out of the alarm
system coverage area, the criminal has an opportunity open the car and go anywhere.

About seven years ago alarm systems appeared, which can control car all time and notify the
owner about emergency situations. They are called “GSM Anti-theft-security-systems”. The most
important difference between GSM alarm-systems and usual security systems, that these systems
make use of an embedded system based on GSM technology for connection with the smartphone of
the car owner of. It allows monitoring the car even from other city.

Nowadays almost all car manufacturers have started implementing CAN based vehicle
automation. CAN bus (controller area network) is a vehicle bus standard designed to allow
microcontrollers and devices to communicate with each other within a vehicle without a host
computer [1].

Automotive industry uses Controller Area Network (CAN) as the in-vehicle network for the
Engine Management, the body electronics like door and roof control, air conditioning and lighting
as well as for the entertainment control. [2].

The anti-theft- security-systems are installed in the vehicle. It watches the condition of all the
systems through CAN. It usually consists of:

— control module (the microcomputer which operating all module of the alarm system);
sensors of car devices (for example, headlights, doors, luggage carrier, cowl and others);
GPS module (for definition of the car position);

GSM module (for communication with owner's phone);
Units of start of the engine and control of the immobilizer;
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The design of the proposed system directed on functioning of two modules, first the “location
module” to retrieve the location and second module to control the vehicle engine and other car’s
system by either the engine by sending ON/OFF message from the user to the Theft Control Unit.

Whenever the vehicle is started, a message with the GPS coordinate of the vehicle location is
sent as an SMS to the owner’s number. On receiving the message the owner can send a reply to lock
or antilock that is stop the vehicle. In more modern systems messages are automatically processed
by the appendix which established on the smartphone, and after the appendix offers options of the
actions.

On receiving locking or anti-locking code control unit sends the respective command to the
slave node which takes the intended action. If the vehicle is in danger then the speed of the car will
be decreased by using dc motor. At the same time a buzzer will also give alert when the vehicle is
in danger.

Any anti-theft-security-systems can be cracked, therefore that system is most reliable, which
can notify the car owner about breaking in time. GSM alarm system is capable to hold connection
with the owner everywhere where cellular communication is possible. It gives it the opportunity
ensure safety of the car better, than ordinary alarm systems.
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GSM-CUT'HAJIM3ALIMN
KAK HOBGII1 YPOBEHb 3AIIMTEI ABTOMOBMJIA
[llep6akoB M.C. — ctynent, Manyxuna MU.A. — x.¢.H., qomieHT
Anraiickuil ['ocynapctBennslii Texunueckuit Yuusepcuret um. M.H. Ilon3zyHoBa

B nHamm 1nHU OONBIIMHCTBO aBTOMOOWIEH pa3paOOTaHO CO BCTPOSHHOW MPOTUBOYTOHHOMN
CUCTeMOH 0e30macHOCTH, BIAACIbIIEI aBTOMOOWMJICH TaK e YCTaHABIUBAIOT JIOMOJHUTEIHLHYIO
CUTHanmu3anuioo. B 0OBIYHYI0 MPOTUBOYTOHHYIO CHCTEMBI BXOMST: IICHTPAIbHBIA 3aMOK,
uMMoOUIaii3ep u curHamu3anus. [[pou3BOAUTENM CHCTEM CHTHAIHM3AIMH yTBEPHKIAIOT, YTO 3TO
OUeHb HaJIe)KHasl CUCTEMa, KOTopas He MO3BOJUT YKpacTh aBTOMOOMWIb. Ha camom pgene, maHHas
cucteMa 0€30MacHOCTH HE OTJIMYASTCS HAJIEKHOCTHIO, MOTOMY YTO CYIIECTBYIOT MHOKECTBO
QITOPUTMOB B3JIOMa JAHHBIX CHUCTEM 3allUThl, W TMPECTYMHUKU BIAJCIOT COBPEMEHHBIMHU
YCTPOWCTBAMH B3JI0Ma, KOTOPBIE TTIOMOTAIOT YKPACTh aBTOMOOMIIb OBICTPO M 6€3 0COOBIX TTPOoOIeM.
OTO CTaHOBHUTCA BO3MOXKHBIM, TIOTOMY UYTO OOBIUYHBIE CHCTEMbl CHUTHAIM3AllMU HE HaroT
BO3MOXXHOCTh BJIQJICTIBI[y KOHTPOJIMPOBATH CBOW aBTOMOOWIJIEM BCE BpeMs, W KOIJ/Ia BIIAJIEIIell
aBTOMOOWIISL, HAXOJIUTHCS BHE 00JIACTH OMOBEIICHUS CHCTEMbI CUTHATN3AIlUH, Y TIPECTYIMHUKA CTh
BO3MOYXHOCTB BCKPBITh aBTOMOOWIIb U yeXaTh KyJia YT'OJTHO.

[TpuOAM3UTENbHO MSATH JIET Ha3aJ Ha PHIHKE MOSBUJIACH CHUCTEMa CUTHAIM3AINH, KOTOPBIN
MOXKET KOHTPOJHMPOBATh COCTOSIHME aBTOMOOWJIS BCE BpeMs | YBEJIOMHTH BIIAJICINbIIA,
coOuparomierocss yBeqomIsATh Bragenbiia. OnHa momyuymna HasBanume «GSM - cucrema
0€30IaCHOCTIY.

HaubGonee BaxkubiM otnuuneMm GSM-oxpaHHOW CHUCTEMBI OT OOBIYHBIX OXPAHHBIX CHCTEM B
TOM, YTO 3Ta CHCTEMa HCIOJb3yeT BCTPOCHHYIO CHCTEMY Ha OcCHOBe TexHojoruu GSM s

98



MIOCTOSIHHOM CBSI3M CO cMapT(oHOM Biafenblla aBTOMOOWIS. DTO TO3BOJSET CIEAWTH 3a
COCTOSTHEM aBTOMOOWJIS 1aXke U3 IPYroro ropoja.

B namm gHM Oonblnas yacTh aBTONPOM3BOAMTENICH Hayalud pPEaNTU30BBIBATH YIIPaBIICHHUE
cucremamu aBromoomiast mo CAN (Controller Area Network wimun Cers xontposs) mmue. CAN
IIMHA - CTaHAApT TPAHCIOPTHBIX CPEACTB, OPHEHTUPOBAHHBI HAa TO, YTOOBI TO3BOJHTH
MUKpPOKOHTpOJUIEpaM U JAPYTUM YCTPOHCTBaAM aBTOMOOWJS OOWIAThCS Jpyr C JIPyroM B
TPaHCIIOPTHOM CpeZCTBE O3 MCIOIb30BaHMS TJIABHOTO KoMITbIoTepa [1].

ABTOMOOWIIbHAS POMBIIUIEHHOCTH HcTob3yeT CAN 1IMHY B KaUeCTBE CETU B TPAHCIIOPTHOM
cpeactee (TC) s ympaBieHUs — JBUTATENEeM, OJIEKTPOHUKOM, JBEPbMH, CHCTEMOM
KOHJMIIMOHUPOBAHUS BO3/JyXa M OCBEIICHHA, a TaKXkKe /I KOHTPOJS HaJ JOMOJIHUTEIbHBIMU
ycrpoiictBamu [2].

Cucrema npotuBojeicTBusi yrony TC — 3T0 cuctembl 0€30MacHOCTH, YCTaHOBJICHHBIC B
TpaHCHOPTHOM cpencTBe. OHA CIEIUT 3a COCTOSHHMEM cucTeM Bcero aBromooOmis uepes CAN
mHy. CuctemMa 0ObIYHO COCTOUT U3:

— YmpaBnsoomero Moayist (MUKPOKOMIBIOTEp, KOTOPBI OpraHM30BBIBAaeT paboTy Bcex
YCTPOWCTB OXPAHHOU CHCTEMBI);

— JlaTunkoB aBTomMOOWIs (Hampumep, BieudeHHs ¢dap, OTKPHIBAHHS ABEpel, OaraxHHKa,
KaroTa 1 JIpyrux);

— GPS Moaynb (a1 onpezeneHus: NOJ0KEHUsT aBTOMOOHIIA);

— GSM wmonynsb (nns ¢ Bs3u ¢ TenedoHaM BlaJenblia);

— bnokwu 3amycka nBuratens u KOHTPOII UMMOOuUai3epa;

KoHcTpyKIus npeanokeHHO# CHUCTeMbl, HampaBieHa Ha (YHKIIMOHUPOBAHHE JABYX MOJYIIEH,
BO-TIEPBBIX MOJYJISI KOHTPOJIS OJIOKEHHUS aBTOMOOHIIS, YTOOBI YCTAHOBUTH MECTOTIOIOKEHHUE, BO-
BTOPBIX MOAYJISA, YTOOBI YJAJICHHO YIPABIATH ABUTATEIEM U APYTMMHU CUCTEMaMU TPAHCIIOPTHOTO
CpeAcTBa, TMOChUIasg cooO0ImeHne OoT TenedoHa Biaaenblla K OJIOKY KOHTPOJIS MPOTHBOYTOHHOM
CUCTEMBI.

Kaxnprii pa3, Korma TpaHCIOPTHOE CpEACTBO HauyWMHAeT JBMKeHue, coobmenune ¢ GPS
KOOpJIMHATaMH MECTOMOJIOKEHUSI TPAHCIIOPTHOTO CpeAcTBa mochutaeTcs kak SMS Ha HOMep
Bianenbua. llpw monmydeHMH CcOOOWIEHHS BIIAETeN MOXKET IOoCiaTh OTBET Ha 3aMOK WM
aHTUOJIOKUPOBOYHYIO CHUCTEMY, KOTOpbIE OCTAaHOBAT TpPAaHCIOPTHOE cpeiacTBo. B Oonee
COBPEMEHHBIX CHCTEMaxX COOOIEHHUS aBTOMATUYECKH  00palaThIBAIOTCS  MPHUIIOKEHHUEM,
YCTQHOBJICHHOM Ha cMapT(oHe, W TOCIe STOr0 MNPUIIOKEHHE BBIJIAET CIHCOK BO3MOXKHBIX
JEWCTBUU.

[Tpu monydeHun Kofa 3axBara WM OTOOS YIPABISIOMUN OIOK MOCHUIAET COOTBETCTBYIOIIYIO
KOMaHJly Ha TIOJYMHEHHBIN y3el, KOTOPHIH MpUHUMaeT HeoOXxoaumble Mephl. Eciiu TpaHcmopTHOE
CpeAcTBO OyJeT B OMAacHOCTH, TO CKOPOCTb aBTOMOOWIIS OyAeT aBTOMATHYECKH yMEHbIIEHA IpH
MIOMOIIIM TOpMOXKeHHs nBurareneM. [Ipu HeoOXoammocTn cpaboTaeT cHUpeHa, CUTHATU3UPYOIas,
YTO aBTO MBITAIOTCS YTHATb.

Kaxmyro mpoTHBOYTOHHYIO CHCTEMY MOYKHO B3JIOMaTh, ITO3TOMY CHUCTEMa, KOTOpasi CIIOCOOHA
MpenynpeanuTh BIaJeNblla aBTO O B3JOME BOBpeMs, Haumbonee HagexkHa. GSM curnanuzanus
CTIocOOHa TOJIEP)KUBATh CBSI3b C BIAJENBIIEM aBTOMOOWISI BE3JE, TNIe €CTh COTOBasi CBSI3b. JTO
JaeT el BO3MOXKHOCTh o0ecreynBaTh 0€30MacHOCTh aBTOMOOMJIS JIydllle, YeM OOBIYHbIE CHCTEMBI
CUTHAJIN3ALINH.

Cnucok Jiureparypsbl

1. Choose the best car satellite security system [DmekTpoHHBIN pecypc] — Pexxum mocryma:
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2. Design and Implementation of a Vehicle Theft Control Unit using GSM and CAN
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3. Understanding about an Anti-Theft Security system for Cars [Dnexrponnsiii pecypc] /
Electronic Enginners’ Knowleges Space — Pexum moctyma: https://www.elprocus.com/anti-theft-
security-system-for-cars/

THE USE OF TEMPORAL OPERATIONS AND FUZZY LOGIC TO ASSESS THE RISK OF
DANGER OF ELECTRICAL INSTALLATIONS
Yurchenkov A. S. — student, Levin A. V. — associate professor
Altai State Technical University after 1.I. Polzunov (Barnaul)

It is known that the operation of electrical installations (electrical networks and electrical
equipment) presents risks of accidents, fires and electrical accidents leading to death and diseases of
people. The state of fixed assets of the electric industry, the wear of which more than 70%, the
negative impact of the external environment and the lack of an effective diagnostic system of
electrical units - the objective conditions that in the coming years can lead to massive failure of the
production capacity.

The scope of electrical safety comprises three types of risk factors associated with the
operation of electrical installations, the environment and man as the operator. The combination of
these components, United by a common purpose, is a human-machine system "man — installation —
environment” (M-I-E)

Man-machine system — a set of three components (people, electrical equipment, environment),
united by a common purpose and functional environment for studying and describing causal
relationships leading to the occurrence of hazards. The main purpose of studying this system is to
develop preventive measures to prevent negative incidents and reduce their consequences.

Therefore, the security of the system (M-I-E) is to be regarded as property to keep in its
functioning is a condition in which with high probability are excluded negative incident, and the
damage from unavoidable energy emissions do not exceed the allowable (specified) level [3].

There are different approaches to control the safety of electrical installations. In this work we
propose a method of evaluation of technological risk, which involves the use of temporal logic in
the intelligent system of decision support for the management of technogenic danger risk of
electrical [4-6]. Thus, it is necessary to create software for the evaluation of technological risks
based on the proposed method.
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IMPUMEHEHUE OIEPAIIN TEMIIOPAJIbHON N HEUETKOU JIOT KU
JJI1 OHEHKU PUCKOB OITACHOCTU 2JIEKTPOYCTAHOBOK
IOpuenkoB A. C. — crynenrt, Jleeun A. B. — qoreHt
AnTaiickuii TocyiapcTBeHHbBIN TexHnueckuil yauBepcutet uM. M.W. ITon3ynoga (r. bapuayn)

W3BecTHO,  4YTO  OKCIUTyaTalUsi  AJIEKTPOYCTAHOBOK  (DJIEKTPUYECKHX  ceTell U
3JIEKTpOOOOpYOBAaHUS) CBsI3aHA C PHCKAMHM aBapHid, MOXXapoB M D3JIEKTPOTpaBMAaTHU3Ma,
npuBoIAIMX K rubenu u OonesHsM mogeil. CocTossHUE OCHOBHBIX (DOHAOB DSIEKTPHUUECKOMN
OTpaciH, W3HOC KOTOPBIX cocTaBwi Oosee 70%, HeraTMBHOE BO3JCHCTBHE BHEIIHEH Cpeabl |
orcyrcTBHE 3()()EKTUBHONW CHUCTEMBI JUATHOCTHKHU JJIEKTPOYCTAHOBOK - OOBEKTHUBHBIC YCIOBHA,
KOTOpBIE€ B OMIKalIIME ro/ibl MOTYT IPUBECTH K MAaCCOBOMY BBIXOAY U3 CTPOS IPOU3BOJICTBEHHBIX
MOIIHOCTEMH.

Cdepa snexTpobezonacHoCcTH 00BENUHSIET TPH PA3HOBUIHOCTH (PaKTOPOB PUCKA, CBSI3AHHBIX C
JKCIUTyaTallMeil  AJIEKTPOYCTAHOBOK, BHEIIHEH Cpeloil W 4YelOBEKOM KaK OIepaTOpOM.
COBOKYHHOCTL YKa3aHHbIX KOMIIOHCHTOB, 06’I)GI[I/IH€HHI>IX CHHHOﬁ IO q)yHKHI/IOHI/IpOBaHI/Iﬂ,
MIPEJICTaBIsIeT CO0O0M YeIOBEKO-MalIMHHYI0 CUCTEMY 'd4eloBEeK — 3JIEKTpOoycTaHOBKa - cpena" (Y-
2V-C)

YenoBeko-MalllMHHAsE ~ CUCTEMa —  COBOKYMHOCTh  TpeX  KOMIIOHEHTOB  (4YeJOBeEK,
JJNEKTPOYCTAHOBKA, cpefa), OOBCAMHEHHBIX OOMIeH Meapl0 W (QYHKIMOHAIBHOW CpPEOoH,
MpeIHa3HAYEHHBIX JJIS1 U3YUYEHUS! U OMUCAHUSI MPUYUHHO - CJIEJICTBEHHBIX CBS3€H, MPUBOIAIIMX K
BO3HMKHOBEHHIO omacHocTed. OCHOBHas Leidb H3Y4YEHHUS OJTOM CHUCTEMBI - BbIpadOTKa
MIPEBEHTUBHBIX MEP MPEAYIPEKICHUS HETaTUBHBIX MPOUCIIECTBUN U CHIKEHUE MX MOCIEACTBHIA.

[Toatromy ©Oe3onacHocth cuctembl (Y-COC-C) cnegyer paccmaTpuBaTh Kak CBOMCTBO
COXpaHATh MpH €€ (YHKIIMOHUPOBAHUU TAaKOE COCTOSHUE, MPU KOTOPOM C JIOCTATOYHO BBICOKOI
BCPOATHOCTBIO HUCKIIIOYAaKTCA HETraTUBHBIC MMpOnCIICCTBUA, a ymep6 OT HEen30eKHBIX
HHEPTeTHUYECKUX BHIOPOCOB HE MPEBBIIIAECT JOMYCTUMOTO (3aJaHHOTO0) YpOBHS [3].

CymecTBYIOT pa3InvHbIe TTOAXO0Abl K KOHTPOJIIO O€30MaCHOCTH JIEKTPOYCTaHOBOK. B manHOM
paboTe mpemaraeTcsi METOJ OIEHKM TEXHOTEHHBIX PHCKOB, KOTOPBIA BKJIIOYaeT B ceOd
HCIIOJIb30BaHHUEC TGMHOpaJ'IBHOI\/JI JIOTUKU B I/IHTCJ'IJ'IGKTyaJ'II)HOI\/’I CUCTCME MNOAACPIKKU MPUHATUA
pElIeHr N0 YMPaBICHUIO TEXHOTEHHBIMH PUCKAMHU OMACHOCTH AJIEKTPOYCTaHOBOK [4-6]. Takum
o0pa3oM, HEOOXOJUMO CO3AaTh MPOTPAMMHOE OOECIEeYEHUE OILIEHKHM TEXHOTEHHBIX PHCKOB Ha
OCHOBE IPEI0KEHHOT'0 METO/1A.
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APPLICATION OF NEURAL NETWORKS WITH FUZZY LOGIC
FOR ANALYSIS OF EMERGENCY SITUATIONS OF INDUSTRIAL FACILITIES
Yurchenkova I. V. — student, Levin A.V. — associate Professor
Altai State Technical University after 1.1. Polzunov (Barnaul)

The risks of accidents, fires and electro-injury are among the main problems in the operation of
various electrical installations. These risks are detrimental to both the health of workers and the
organization as a whole [1]. The causes of occurrence of the main dangerous situations on electrical
installations can be such factors as:

» Touching live parts covered with insulation that has lost its insulating properties.

« Service life of electrical installations.

» The level of discomfort in the environment for staff.

* Violation of safety regulations.

Thus, we can distinguish the following risk factors [3]:

* Human factor: wrong actions, level of professionalism, deliberate deviations from norms
and other.

« Electrical installation: the degree of deterioration of insulating parts, service life of electrical
installations, failure of process equipment (breakdown of insulation).

« Environment: level of discomfort in the work environment for staff, level of destructive
parameters of microclimate, frequency of occurrence of dangerous factors and exceeding of
parameters of critical values.

The aim of this work is to obtain a more accurate method for assessing the risks of electrical
installations by developing a software package that implements neural networks with fuzzy logic
for the analysis of emergency situations.

Thus, it is necessary to implement a software module for working with fuzzy sets according to
the goal. Next, you must create a software module that implements the algorithm training multilayer
neural network back propagation method.

Anrtificial neural networks can solve complex problems in which the patterns of development of
the situation and the relationship between input and output data are unknown. Similarly, neural
networks provide the ability to work in the presence of a large number of uninformative, noise input
signals. The neural network is able to identify and discard them [4, 5].

For neural network training set is generated by a software module that implements the work
with fuzzy sets. Indicators of risk factors are input data for this module [2].

After training, the neural network is able to identify the degree of occurrence of certain classes
of danger (drawing 1).
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Drawing 1 - Neural network with fuzzy data

The resulting output vector of numerical values is normalized and analyzed by an expert.
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[TPUMEHEHWE HEMPOHHBIX CETEN C HEUETKOM JIOT MKOH
JUISI AHAJIN3A ABAPUMHBIX CI/ITYALII/Iﬁ ITPOMBIIIJIEHHBIX OB BEKTOB
FOpuenkosa U. B. — crynenr, Jlesun A. B. — noueHt
AnTaiickuil rocyaapcTBeHHbIN TexHnueckuil yausepcuteT uM. M.U. [lonsynosa

Pucku aBapwii, OXapoB W DJIEKTPOTPABMATHU3Ma SIBIISIFOTCS OJHHMHU W3 TJIABHBIX TPOOJIEM
SKCIUTyaTallii Pa3IMYHBIX AJIEKTPOYCTAHOBOK. JlaHHBIE PUCKM HAHOCAT ymIepd Kak 340pPOBHIO
pabOTHUKOB, TaK W camoi opraHu3aruu B meioM [1]. [lpuunHamMu BO3HHKHOBEHHS OCHOBHBIX
OTIACHBIX CUTYallui Ha 3JIEKTPOYCTAaHOBKAX MOTYT SIBIISITHCS Takue (GaKkTOphI Kak:

* [IpuKOCHOBEHHE K TOKOBEIYIIUM YAaCTSAM, IOKPBITHIM H30JISAIUCH, TOTEPSBIIMM CBOHU
W30JISIIIMOHHBIE CBOMCTBA.

* CpOK 3KCIITyaTaluu 3JIEKTPOYCTAaHOBOK

* YpoBeHb TUCKOM(DOPTHOCTH CPeJIbl [ IEpCOHaa.

* Hapymienue npaBui TEXHUKHA O€30ITACHOCTH.

TakuM 00pa3oM, MOKHO BBIJIEIHUTD CIEIYIONINE PUCKOOOpasytomue GpakTops [3]:

* YenoBeueckuid  (akTop: HENMpaBUIBHBIE JICUCTBUS, YPOBEHb MPOQECCHOHAIN3MA,
YMBIIIIEHHBIE OTCTYIUICHUS OT HOPM U TIPOYHE.

* DIEKTPOYCTaHOBKA: CTEIEeHb W3HOCA W3OJIIMOHHBIX YacTel, CpPOK OJKCIUTyaTalluu
ANEKTPOYCTAHOBOK, OTKA3 TEXHOJIOTHYECKOT0 000py1oBaHus (MPoOO0il U30MSAIUN ).

* Cpema: ypoBeHb JHCKOMGPOPTHOCTH pabodell cpeasl [UIs TEepCOHaNa, ypPOBEHBb
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JECTPYKTUBHBIX IMapaMeTPOB MHUKPOKJIMMATA, YaCTOTAa BO3HMKHOBEHHS OIACHBIX (AKTOPOB U
MPEBBILICHUS TapaMETPOB KPUTHUECKUX 3HAUSHUH.

Ilenpto manHOW pabOTHI SBISETCS MOJydYeHHUE OOJiee TOYHOTO CIOCO0A OIICHKH PHCKOB
AJIEKTPOYCTAHOBOK, IyTEeM pa3pabOTKU MPOTrPaMMHOIO KOMILJIEKCA, PEaTU3yIOIIero npUMeHEeHHe
HEWPOHHBIX CETEW C HEUETKOM JIOTUKOM ISl aHAJIM3a aBapUKUHBIX CUTYalLUi.

TakuM 00pa3oM, COrJacHO IMOCTABJICHHON NENH HEOOXOAMMO peal30BaTh MPOTrPaMMHbBIN
MOJYJIb JUIsi pa0OThl ¢ HEYCTKUMHU MHOXecTBamH. [lanee HEoOXoauMO cO31aTh MPOTPAMMHBIN
MOYJIb, PEATH3YIONTUN aJITOPUTM OOYyYEeHHsI MHOTOCJIOMHOM HEHPOHHON CETH METOJIOM OOPaTHOTO
pacipoCTpaHeHUs OITUOKHU.

HckyccTBeHHBIE HEHPOHHBIE CETH MOTYT pellaTh CIOXKHBIE 3a/1a4, B KOTOPHIX HEU3BECTHBI
3aKOHOMEPHOCTHU Pa3BUTHUSL CUTYALIMHM U 3aBUCUMOCTHU MEXIY BXOJHBIMU U BBIXOJHBIMU JAHHBIMH.
Tax ke, HEHPOHHBIE CETU MPEAOCTABISAIOT BO3MOXKHOCTh PabOTHI MPU HATUYUU OOJBIIOTO YUCIA
HEeMH(OPMATUBHBIX, ITYMOBBIX BXOJHBIX CHUTHAJOB. HelpoHHas ceTh CrocoOHA OMpeAcIuTh U
otOpocuts ux [4,5].

OOyugaroniasi BbIOOpKA IS HEWPOHHOM CETH TEHEpUPYETCS MPOTPAMMHBIM MOJYJIEM,
pean3yonmM paboTy ¢ HEYeTKMMHU MHoxecTBamH. [lokazarenu puckoobpasyrouimx (akropos
SIBJITFOTCSI BXOJAHBIMU JaHHBIMU JiIs1 3TOoro Moayis [2]. [Tociie 00y4eHus HepoHHAst CeTh CIIOCOOHA
BBISIBUTH CTETIEHb BOSHUKHOBEHUS OMPEEIEHHBIX KJIaCCOB OMACHOCTH (PUCYHOK 1).

Outputs

(R

Neural Network

Fuzzy inputs
(I |

Fuzzy preprocessor

oo

Inputs

Pucynok 1 - HelipoHHast ceTh ¢ HEYETKUMHU JaHHBIMU

[TonyueHHBI BBIXOJAHOW BEKTOpP YHCIOBBIX 3HAYCHHH HOPMHPYETCS M aHAIU3UPYETCS
IKCIIEPTOM.
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PART I1l. COMPUTER SCIENCES

IT STARTUPS: THE FIRST STEPS TO CREATING PROJECT
Agadzhanyan Y.G. — student, Abuhova I.Y.— associate professor
Altai State Technical University after I.1. Polzunov (Barnaul)

Today, the IT sector is the most quickly developing branch. Every day different new offers
appear on the market from IT-producers. First of all, new technologies appear. Then based on these
technologies a huge number of software products appear. Thus, this branch grows in a geometric
progression. But at the same time not every project is destined to last for a long time. Only a few of
them are in demand among users. A successful project is the result of a hard and long work of
talented and creative people. And every IT developer wants to create something new, relevant, that
will take its place in the IT market, find a response from users and interest them. This article
discusses the first questions that the developer will need to answer when creating an IT start-up.

IT-startup is a new information project created with the expectation of its rapid growth and
high capitalization. If you want to create your own startup at first you should answer main questions
of economy: What to produce? For whom to produce? How to produce?

What to produce? That the project will be success it is necessary that this project is relevant
and in demand. But at the same time, it is impossible to say unambiguously which direction is more
likely to succeed, because trends are constantly changing. For example, in 2016, the most promising
ones were the directions for marketing sites, large data, the Internet of things, transferring offline
businesses to online. According to Sergei Negodiaev, the manager of the investment portfolio of the
FRI, in 2017 the following directions will be considered a trend: projects in the field of digital
medicine and logistics, digital education, financial technologies, virtual reality.

For whom to produce? In this issue, a universal rule works: the more customers the greater the
profit. Accordingly to create a software product that is oriented to a specific narrow group of users
is simply not profitable. It is necessary to monitor the market for finding out who needs the product
you are offering.

How to produce? When answering this question, it is necessary to answer a number of other
important questions. The main is the question of direct development. Here you must take a decision
what the technical and software tools to use, make the design plan and think of a number of other
stages of creating the software product. But for creating a successful start-up, in addition to the
knowledge in programming, you need to have the skills to do business. Advertising and marketing
are the most important stages for promoting a software product. Also, speaking about the economic
side of the IT-startup, it is necessary to solve the issue of the sources of financing the project for
making initial capital and further development of the project. The next important issue is the team.
Any successful start-up begins with its construction. It is necessary to involve in the project
professionals who understand the goals and objectives of the project. The team should work as a
unit in an nonstop routine. It is important that all participants understand each other. The team really
plays an important role, so when creating a startup, it needs to be given special attention.

IT start-up is not for everyone. The creators of the most successful start-ups think,
communicate, and approach their work in a special way. What they do is radically different from
what others do. You need to be able to think multifaceted, plan everything in advance, have a
different look at everyday things and at the same time understand the basic concepts and
fundamentals well. Despite the number of IT-offers, there is always a place on the market for a new,
interesting and useful software product.
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IT-CTAPTAIIBI: ITEPBBIE HTAT'Y K CO3JAHUIO [TPOEKTA
AramxkansH S.I. - crynent, Adyxosa W.IO. - noreHT
Anraiickuil rocyaapcTBeHHbIM TexHuueckuil yauusepcuter umenu M.U. Tlonsynosa (1. bapaayin)

Ha ceromusmuuii nens IT-chepa sBusieTrcs camoil OBICTPO pa3BHBAMOIICHCS OTPACIBIO.
ExelHEBHO Ha pBIHKE MOSIBJIAIOTCSA pa3jMyHble HOBBIE IpeuiokeHus oT |T-npousBonutenei.
CHayasia TOSIBJISIFOTCSI COBEPILIEHHO HOBBIE TEXHOJOTMU. 3aT€M Ha OCHOBE 3THUX TEXHOJOTUM
MOSIBJISIETCS OTPOMHOE KOJIMYECTBO IMTPOTrPAMMHBIX IPOAYKTOB. TeM camMbIM JJaHHAs OTPAcib PACTET
B reoMmeTrpuueckoid mnporpeccud. Ho mpu 3TOM Janeko He KaxAoMy MPOEKTY CYXACHO
IpoAep)KaThCsl J0iroe BpeMms. JIMIIb HEKOTOpble M3 HHMX CTaHOBATCS BOCTPEOOBaHBI Cpenu
[I0JIb30BaTeIeH. YCHEMHbII MNPOEKT - 3TO pe3ysbTaT YINOPHOM M J0Jrol paboThl IPyMIIbI
TaJaHTJIMBBIX U KpeaTHBHbIX JtoAel. W kaxapiil IT-pa3paboTunk mMeuTaeT co3gaTh HEYTO HOBOE,
aKTyaJlbHOE, 4YTO 3aiiMeT cBoe MecTo Ha |T-pblHKe, HalIeT OTKIMK Yy I[0JIb30BaTeiel u
3aMHTepecyeT uX. B 1aHHOM cTaThe paccMaTpUBAIOTCS IEPBbIE BOIPOCHI, HA KOTOPble HEOOXOUMO
OyzeT OTBETHTD pa3paboTuuKy mpu co3xanuu | T-crapramna.

IT-crapTan — 370 HOBBIM MH()OPMAITMOHHBIN MTPOEKT, CO3/IaHHBIN C PACUETOM Ha €ro OBICTPHIi
POCT ¥ BBICOKYIO KaUTaIU3auio. st Toro 4To0bI CO3aTh CBO MPOEKT, /IS Havasia He0OX0IMMO
OTBETUTh Ha IJIABHBIE BOIPOCHI dKOHOMMKHM: YTto mpousBoguth? [l koro mpousBoauts? Kak
IIPOU3BOJIUTH?

Yro npous3BoauTh? UToOBI MPOEKT OB YCHEIIHBIM, HEO0XO0AUMO, YTOOBI JAHHBINA MTPOEKT ObLI
aKTyaJbHBIM U BOCTpeOOBaHHBIM. [Ipr 3TOM OTHO3HAYHO CKa3aTh, KAKOE HANpaBlIeHUE C OOJbIIEH
BEPOATHOCTBIO IPUHECET YCIEX, HENb3S, T.K. TEHACHIIMU ITOCTOSHHO MeHAI0TCs. Hammpumep, B 2016
roJy Haubosee NepCcreKTUBHBIMU CUNTAINCh HANpPaBIE€HUS MAPKETUHIOBBIX IJIOLIA/I0K, OOJBIINX
JAHHBIX, WHTEpHeTa Belled M mnepeBoja oduaiiHOBbIX OusHecoB B oniaiiH. Ilo MHeHuto
yhpasisitolero napectTulinoHHbIM nopthenem @PUN Ceprest Heroasiesa B 2017 roxy TpeHaoM
OyAyT CUMTaThCs CJEIYIOIIME HANpaBICHUS: MPOEKThl B 00JacTH LUGPOBOW MEAULUHBI U
JIOTUCTHKH, IUPpOBOE 00pazoBaHue, PUHAHCOBBIE TEXHOJOTUH, BUPTyaJIbHAsl PEaIbHOCTb.

Jns xoro nmpousBoauTh? B maHHOM Bompoce paboTaeT yHUBEpCAIbHOE NMPaBUIIO: YeM OoJiblile
KJIMEHTOB, TeM Oonbine npuObUIb. J[0XOA OT NpoeKTa HampsSMyK 3aBUCUT OT KOJMYECTBa
nosib3oBareneil. COOTBETCTBEHHO CO3/1aBaTh NPOrPaMMHBIA TNPOAYKT, OPUEHTHPOBAHHBIA Ha
KOHKpPETHYI0 Yy3Kyl0 TIpyHIy TMojb30BaTeleld, MpocTo He BbIrogHo. HeoOxonuMo mposectu
MOHHMTOPHHTI PbIHKA — Y3HAaTh, @ KOMY HY>KEH IIPEJIOKEHHBIA BaMU IIPOIYKT.

Kak npouzoauts? [lpu oTBeTe Ha AaHHBIN BONPOC HEOOXOAWMO OTBETUTH Ha PSII APYTUX
BaXXHBIX BOIPOCOB. OCHOBHBIM, 0€3YyCIIOBHO, SIBISETCS BOIPOC O HEMOCPEICTBEHHOM pa3zpaloTke.
Tyr HE0OXOAMMO ONpEAETUThCS € TEXHUYECKHUMU U TPOTrPaMMHBIMU CPEJICTBaMH, IUIAHOM
IIPOEKTUPOBAHMS M PSIOM APYTUX ATANOB CO3JaHUS IPOrpaMMHOro npoaykra. Ho mms cozmanus
YCHEWIHOr0 cTapTana MOMHUMO 3HaHWM B MPOrpaMMHpPOBAHUU HEOOXOIHMMO BIAJETh HAaBBIKOM
BelieHUs1 Ou3Heca. PexkiiamMa M MapKeTHHT SIBIISIOTCS BaXHEUIIMMHU dTalaMy IMPH MPOJBHUKEHUU
IporpaMMHOTo npoxaykrta. Taxxke, roBops 00 skoHOMUYECKOM cTopoHe IT-craprama, He06X0aUMO
PeLuTh BOMPOC 00 MCTOYHHUKAX (PMHAHCHPOBAHMUS MPOEKTA JUIsl CO3/IaHUS HAYaIbHOTO KaluTala U
JalbHeNIIero pa3Butus mnpoekrta. CieaylonuM Ba)KHBIM BOIPOCOM siBIsieTcsl KoManza. JIroOoi
YCIIEIIHBIM CTapTam HayMHaeTcs ¢ ero mnoctpoeHus. HeoOxoaumo mpuBiedb B IMPOEKT
npodeccuoHanoB, KOTOpble TOHUMAIOT IeNM U 3a1auu npoekta. Komanna nomkHa paboTarh Kak
enuHoe Lenoe B becriepeboitHOM pexkume. BaxHo, 4ToOBl Bce yYaCTHUKM MOHMMAIM JIPYT Apyra.
Komanza nelicTBUTENBHO UTPAaeT BaXKHYIO POJIb, IOATOMY MPHU CO3/IaHUU CTapTarna el HeoOXoauMo
YIEJIUTh 0c000€ BHUMAHUE.
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IT-crapran — 310 €10 He It Kaka0ro yenoBeka. Co3gaTelid caMbIX YCIHEUIHBIX CTapTaIroB
JyMaroT, OOMIAIOTCA W TOIXOAAT K CBOEMY JIeNy COBEpIIeHO 0coOeHHBIM oOpa3zoM. To, 4To OHH
JIeNal0T, B KOPHE OTJIMYAeTCsl OT TOro, YTO JeNalT ocTaibHble. HyXHO yMmeTh AyMmarthb
MHOTOTPaHHO, IJIAHUPOBATh BCE HAMeEpel, UMETh IPYroi B3IUIA HAa OOBIICHHBIC BEIIU U MIPH ITOM
Xopomio pa3buparbcsi B 0a30BBIX MOHATUSX M OcCHOBax. Ckoiabko Obl HHM Obulo ymcio IT-
MpeIJIoKEHNH, Ha pBIHKE BCEr/la HaieTcs MECTO s HOBOTO, HMHTEPECHOTO U IOJIE3HOTO
MIPOrpaMMHOTO TTPOJIYKTA.
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ADWARE: INFECTION AND PREVENTION
Brakorenko M. A. — student, Manukhina I. A. — associate professor
Altai State Technical University after I.1. Polzunov (Barnaul)

Unwanted advertisement is the main problem for Internet users. Computer users usually avoid
getting unwanted software or malware, but there are so many attempts to show ads on your PC that
cause high chance of infection. It is like a game between users and malware developers. Moreover,
there are intermediaries, who help to distribute adware. Therefore, the most unpleasant thing about
this is that it can come from anywhere. Unlike other types of malware, this is trying to be hidden,
adware shows itself right after its installation [3].

The first step to beat ads on websites is to install adblock or similar extension for your browser.
This is not enough when you deal with adware. There is an example how to avoid throwing empty
words. When you do something wrong, the desktop and the taskbar are filled up with shortcuts of
unknown programs like Amigo, Yandex Browser, MediaGet, game apps and so on... It takes five or
less minutes to settle down in your computer and less than 10 minutes to take you out of balance
accompanied by reduced performance of your PC. Surfing the Internet turns into consuming an
immense amount of ads in the form of pop-ups, self-opening tabs (even if you do not have a
browser open), banners on websites and other symptoms of infection [1].

There are several possible ways of infection. The most popular one is inserting inconspicuous
checkmarks or buttons leading to them into the program’s setups. It is not always an adware,
because this may simply be an agreement on the distribution of partner’s software. However,
unchecked in time tick often leads to the settlement of a big number of ads. At first, a software
downloader is installed on your PC. It is invisible for the user, having no shortcuts or any other
signs of appearance. It downloads all ads on your computer including the infected browser. When
you try to delete ad software as usual it will reappear after a while. Remember, you cannot delete
ads software because it has the recovering ability. Software is just a visible part of adware. To kill
“the root” of adware you should use special methods.

In addition, you can also pick up an adware by installing browser extensions. It is also a
popular way of infection. There is also a case that the browser extension is safe until the moment
when the developer has injected adware there. In this case, it is hard to define what extension is
injected. It is quite simple to delete extensions. It can take you about three clicks to kill adware.

The last way of infection is through the e-mail and social networks. Intruders use them to send
adware. They can hack the list of private contacts and send messages with download links. These
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links contain malicious adware, that’s why they should not be clicked. There are other ways of
infection, which can lead to the same consequences.

There exists special software that is capable to remove adware. These programs are aimed at
adware and spyware recognition and removal. Besides, you should know how to prevent getting
adware:

— install only trusted software on your PC;
monitor the installed and launched programs through the control panel and task manager;
do the scan with the special adware removal program;
do not click untrusted links;
keep your data in external storage in the event of a disk formatting [2].
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ADWARE: 3APAXXEHUE U ITPEJOTBPAIIIEHUE
Bbpakopenko M. A. — cryaent, Manyxuna 1. A. — x..H. 1o1ieHT
AdnTaiickuil rocygapcTBeHHbIN TexHuueckuii yuusepcuteT uM. M.W. [Tonsynosa (1. bapuaym)

HexxenarenbHas pekiaMa sBiseTCsl INIaBHOW mpoOieMoil s monb3oBateneil VHTepHera.
[Tonmp30BaTeny KOMITBIOTEPOB OOBIYHO M30ETaoT MOMYYCHUS HEXKENATeIhbHOTO WM BPEIOHOCHOTO
I10, onpnako coBepuaercs OOJbIIOE KOJMYECTBO IIOMBITOK I10Ka3a peKJIaMbl Ha BallleM
KOMIIBIOTEpPE, YTO NPUBOAUT K BBICOKOMY IIAHCY 3apakeHUs. OTO TOJOOHO HUIpe MEXKAY
MOJIb30BaTEsIMM KOMIIbIOTEpa U paszpaborunkamu BpepoHocHoro I1O. Bonee Toro, cymecTByroT
MOCPEHUKH, KOTOphIe TMOMOTalT pacrpoctpansaTh adware — pekinamuoe [10. TToatomy camoe
HEIPUATHOE B HTOM TO, YTO MOXKHO IOALENUTH Ty IIpOorpaMmy e yroaHo. B otiauyue oT apyrux
THUIOB BPEJOHOCHBIX MTPOTrPaMM, KOTOPBIE MBITAIOTCS OCTAThCS He3aMeueHHbIMHU, adware crapaercs
nokasarh ce0s cpasy ke yCTaHOBKH [3].

[TepBsiii mar 0OpbOBI ¢ peksiaMoil Ha BeO CTpaHUIAX - YCTAHOBUTH paclIMpeHHe, yaalsdollee
e€ KoJl M3 BeO-CTpaHMIl MU HE TOJIBKO (HAalpUMep, TaKUM pacIIUpEHUEM SBIISETCS HOIMYJSPHBIMI
adblock). Ho storo HemocrarouHo, koraa Bbl umeere neno ¢ adware. Tak, npu ciydailHOM
ckaunBaHuM pexinamHoro I[IO, paGouuit cTOX W mNaHenp 3a7ay  3aMOJHSIOTCA  SIPIBIKAMHU
HEU3BECTHBIX Iporpamm, Takux kak Amigo, Yandex Browser, MediaGet, urpoBbie npuinoxeHus u
T.J. OTO MPOUCXOOUT B TEUEHUE S5 WIM MEHee MHHYT, W 3HAUUTEIbHO YMEHBUIACT
npousBoguTenbHocTh Bamiero [IK. Bo Bpems pabGorsl B MHTepHeTe, MOSABISETCS OrPOMHOE
KOJINYECTBO PEKJIaMbl B BHJI€ BCIUIBIBAIOIIMX OKOH, OTKPBIBAIOLIMXCS BKIAJOK (JaXke €clii y Bac
HeT Opay3epa), 0aHHEpOB Ha BeO-caiiTaX W MPOSBISIOTCS APYTUE CUMITTOMBI 3apaxkeHus [1].

CymiecTByeT HECKOJIBKO BO3MOXKHBIX IyTed 3apaxeHus. Haunbosee momynasipHbIM sIBIsETCS
BCTABKa HE3aMETHBIX TJIOYEK WM KHOIIOK, BEIYIIMX K HUM, B YCTAaHOBKE IPOrpamMMbl. DTO HE
Bcerja siisieTcs adware, Tak Kak 3TO MOXKET OBITh MPOCTO COTJIAIIEHHE O PacHpOCTPAaHCHUH
MPOrpaMMHOTO oOecrieueHusi mapTtHepa. TeM He MeHee, HECHsSTas BOBpEMsS Tajoyka dYacTo
OPUBOAUT K TOSBIEHHIO OoJiblIOro KojmuuecTBa pekiambl. CHawyama Ha Bamem [IK
yCcTaHaBIIMBaeTcs 3arpy3uuk. OH HEBUIUM Ui TOJIb30BATENs, HE UMEET SIPIBIKOB WIIM KaKUX-TH00
APYruX Tpu3HaKoB mosiBieHus. OH 3arpyxkaer adware Ha Ball KOMITBIOTEp, B TOM YHCIE
3apakeHHbIN Opaysep. Korma Bel mbiTaerech ymanuth adware oOBIYHBIM CIIOCOOOM, OHO CHOBa
MOSIBUTCS 4epe3 HeKoTropoe Bpems. IIoMHHMTE, 4YTO BB HE MOXKETE YAAIUTH PEKIAMHOE
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porpaMMHOe obOecreueHue, Tak Kak OHO O0JIaaeT CIIOCOOHOCThIO K CaMOBOCCTaHOBJICHHIO.
[IporpammHoe obecniedeHue ¢ umHTEepdeicoM — JMIIb BUAUMAas 4acTh pekiamHoro I10. UtoObr
YHUYTOXKHTh «KOPEHb» adware, Bbl JIOJDKHBI BOCIIOIB30BAThCS CIICIIHATBHBIMU METOIAMHU.

Kpome Toro, Bel MOXeTe TakxKe IOAXBaTHTh adware, ycTaHaBiuBas pacIIMpeHHs Opaysepa.
OTO TOXE MOMyJSpHBIM cnoco0 3apaxeHus. bpiBaeT, 4To pacummpeHue Opaysepa SBISETCS
0e30IacHBIM POBHO JI0 TOTO MOMEHTA, Korja pa3padoT4yuk BHexpui Tyaa adware. B takom ciydae
TPYJHO OIpEAEIuTh, KAKOE HMMEHHO pacIIMpEeHHE CTalo 3apakeHHbIM. [lpuyem ynanurthb
paciIMpeHust JO0BOJNIbHO Tpocto. Jns wm3baBienuss or adware B TakoM cliydae IOCTAaTOYHO
OyKBaJIbHO TPH KITHKA.

[Tocnennuit myTe 3apaxeHus - dYepe3 DJICKTPOHHYIO IIOYTYy U COLMAJIbHBIE CETH.
370yMBIIICHHUKA MOTYT MCHOJB30BaTh WX Juis ornpaBku adware. OHM MOTYT B3JIOMaTh CIIUCOK
JIMYHBIX KOHTAKTOB M OTIPABJIATH BaM COOOLICHMS CO CChUIKAMM Ui CKauMBaHUS. DTU CCHUIKU
coziepKar BpeoHOCHOe adware, Io3ToMy He CIIeyeT MICNKATh 110 HUM.

Taxke cymectByer crenuanbioe I10, crocobHoe yaamsaTe adware. DTH  IporpaMMbI
HalleJIeHBI Ha pacrio3HaBaHue u yaaneHue adware u spyware. Kpome Toro, Bam ciieiyet 3HaTh, KaK
HpeOTBPATUTh Hoy4deHue adware:

— ycTaHaBIUBaiTe TobKO JoBepeHHoe [10 Ha Bail KoMIbroTep

— CIIeIUTE 3@ YCTAHOBJICHHBIMU U 3aITyLLIEHHBIMU ITPUIIOKEHUSMHU Yepe3 MaHeb yIpaBleHUs U
JMcIIeTyep 3a1au.

— CKaHUPYHTE KOMIIBIOTEP C TOMOIIBIO CIIEHUABHBIX TPOrpamMM, yaaisoonmx adware;

— He HaKMMaiTe Ha CChUIKU, KOTOPBIM HE JI0BEPSIETE;

— XpaHuTe Bamy (aiiiIsl BO BHEIIHEM XPAHWIHIIE HA ciy4aid (fOpMaTHPOBAHUS AUCKOB [2].
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THE PROBLEM OF COMMON SENSE IN ARTIFICIAL INTELLIGENCE
Voskoboynikov P. E. — student, Bobrovskaya N. A. — assistant professor
Altai State Technical University after I.1. Polzunov (Barnaul)

Over the past few years, neural networks have become vastly more complex and powerful. The
approach has benefited from key mathematical improvements and, more important, faster computer
hardware and enormous amount of data. By 2009, researchers at the University of Toronto had
shown that a many-layered deep-learning network could recognize speech with high accuracy. And
then in 2012, the same group won a machine-vision contest using a deep-learning algorithm that
was very accurate [2].

A deep-learning neural network recognizes objects in images using a simple trick. A layer of
simulated neurons receives input in the form of an image, and some of those neurons will start
functioning in response to the intensity of individual pixels. The resulting signal passes through a
lot of layers of interconnected neurons before reaching an output layer, which signals that the object
has been seen. A mathematical technique known as backpropagation is used to adjust the sensitivity
of the network’s neurons to produce the correct response. This gives the system the ability to learn.
Different layers inside the network will respond to features such as edges, colors, or texture. Such
systems can now recognize objects, animals, or faces with an accuracy which rivals that of humans.
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In the 1980s the researchers David Rumelhart, Ronald Williams came to an idea how to turn
language into the type of problem a neural network can tackle. They showed that words can be
represented as mathematical vectors, allowing similarities between related words to be calculated.
Research made by Yoshua Bengio at the University of Montreal has used this idea to build
networks in which each word in a sentence can be used to construct a more complex representation.
Geoffrey Hinton, a professor at the University of Toronto and a researcher, calls this a “thought
vector” [1].

Analysis of special literature revealed that it is necessary to know how to stimulate ideas.
Recently Google has developed a system that can look at syntax, recognizing nouns, verbs, and
other elements of text [2].

Today's neural networks lack critical intelligence parts, no matter how large those networks
might be. Humans have the ability to learn very quickly from a relatively small amount of data and
have a built-in ability to model the world in 3-D very efficiently. Language exists using abilities
that are probably more basic, that are present in young infants before they have the language:
perceiving the world visually, acting on our motor systems, understanding the physics of the world
or other agents' goals. If this is true, without attempts to simulate the human learning process, the
creation of mental models and psychology, it will be very difficult to recreate the understanding of
language from Al.

Solving this problem, a professor of Stanford University Noah Goodman has developed a
programming language, called Webppl, that can be used to give computers a kind of probabilistic
common sense. One experimental version can recognize the wordplay, and the other — hyperbole.
The system is far from truly intelligent, but it shows how new approaches could help make Al
programs that talk in a more lifelike way. Noah Goodman emphasizes that the system can’t be
called truly intellectual, but it shows how new approaches can help Al use communicate a bit more
vitally.

The solution of these problems does not cover the whole spectrum of problems, as well as one
of the main tasks, besides the development of the simulation of the human brain, is to provide
guarantees of responsibility for making certain decisions.
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I[TPOBJIEMA 3IPABOI'O CMbBICJIA NICKYCCTBEHHOI'O UHTEJIJIEKTA
Bocko6oitnukos I1. E. — crynent, bo6posckas H. A. — moreHT
Anraiickuit rocyapcTBeHHbIN TexHHuueckuil yausepcureT uM. .M. TTonsynosa (r. baprayn)

3a mociegHHe HECKOJBbKO JIeT HeipoceTH craiu Oosiee CIOXKHBIMH M MolHbIMHU. [lonxon
IpolBeTan Oyarofapsl KIOYEBBIM MAaTEMaTHYECKUM YIIYUIIEHUsM, U, 4TO Oojee BakHO, Ooiee
OBICTPOMY KOMIIBIOTEPHOMY TEXHHYECKOMY OOECIEUEHHUIO M MOSIBIECHHIO OTPOMHOI0 KOJUYECTBA
nanHbix. K 2009 rony uccnenoBarenu u3 YHuBepcutera TOPOHTO MOKa3ald, YTO MHOTOCJIONHBIE
CeTH TITyOoKOoro o0yueHHsi MOTYT paclio3HaBaTh pedb ¢ PeKOpAHON TouHOCThIO. A B 2012 roay oHu
MOBBICUIIM TOYHOCTh MAIIMHHOTO 3PEHUS, UCIOJIb3Ysl AJITOPUTM TITyOOKOro oOyueHusi, MoKa3aBIIUi
YIUBUTEIBHYIO TOUHOCTH [2].

Heiipocets rimy0okoro oOyudeHusi pacno3HaéT OOBEKThl Ha KapTUHKAaX MpU TOMOIIU CJIOs
CUMYJIUPYEMBIX HEHPOHOB, KOTOPBIN MOJIy4aeT BBOJ B BUJE KaPTUHKU M HEKOTOpPbIE U3 HEWPOHOB
aKTUBU3UPYIOTCS B OTBET HAa MHTEHCHUBHOCTH OTIENBHBIX THKCEJICH. Pe3yabTHpYIONIMiA CUTHAT
MIPOXO/UT Yepe3 MHOXKECTBO CIIOEB, CBA3AHHBIX MEXAY COOOW HEHMpPOHOB Mepen TeM, Kak JOCTHYb
BBIXOJHOIO CJIOS, CUTHAJIM3HMPYIOIIET0 O HaONoAeHHH o0bekTa. MaTemaThuueckuil mpuém moj
Ha3BaHUEM ,,00paTHOE paclpoCTpaHEHHE™ HCMHOIb3yeTCsl ISl TMOATOHKH YyBCTBUTEIBHOCTH
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HEWPOHOB CETH JIsI CO3JAHUsI MPaBUIBHOrO OTBETa. MIMEHHO 3TO NAa€T cUCTEME BO3MOYKHOCTH
oOyuaTtbcsi. PaznuuHble CIIOM B CETH OTKJIMKAIOTCS HAa TaKHE€ CBOWCTBA, KaK Kpas, LIBeTa WIIHU
TeKcTypa. Takue CHCTeMBI CEroJHsl CIIOCOOHBI Pacro3HaBaTh OOBEKTHI, KUBOTHBIX WM JIUIA C
TOYHOCTBIO, CONIEPHUYAIOUIEH C YeTOBEUECKOM.

B 1980-x uccnenoBatenu Pymensxapt J[PBun, Ponansa Ywuibsmc chopMylupoBaliv HIEHO
MpeBpalleHus S3bIKa B TaKOH THUMN HpPOOJIEMbI, C KOTOPHIM HEHPOCETh MOXKET crpaBUThCA. OHU
MOKa3aJik, 4YTO CJIOBAa MOXHO MPEACTABIATh B BUIC MAaTEMaTUYECKUX BEKTOPOB, YTO IO3BOJISIET
MOJICYMTHIBATh CXOJCTBO CBSI3aHHBIX clloB. MccnenoBarenu u3 MoHpeabcKoro yHUBEPCUTETA MO
pykoBoactBoM Moiya BeHIKHO HCIOIB30BAIM 3TY HIECIO VIS HOCTPOCHUS CETeH, B KOTOPBIX
KaXXJ]0€ CIIOBO B IMPEAJIOKEHUU HCIOJIb3YEeTCs Ul MOCTPOeHUsl 0oJiee CI0KHOTO MPE/ICTaBICHHUS.
Hxeddpu Xunron, mpodeccop n3 Yuubepcutrera TOPOHTO U HCCIEA0BATENb TITyOOKOT0 00ydeHuUs
Ha3bIBAET 3TO ,,MbICICHHBIM BEKTOpOM™ [1].

AHanu3 crenuagbHOW JIMTEPaTyphl MOKa3al, YTO HEOOXOAHMM CIOCOO CUMYISIIUU MBICIICH.
HenaBno xommanus Google paspabotana cucremy, CIOCOOHYIO pAaclO3HAaBaThb CHHTAKCHC,
CYILIECTBUTEIIbHBIEC, TJIAr0JIbI U IPYTUE 3EMEHTHI TeKCTa [2].

CeroHsAUIHUM HEHPOCETSIM HE XBAaTaeT BAKHBIX KOMIIOHEHTOB pa3yMa — BHE 3aBUCHMOCTH OT
pasmepa 3Tux ceTeid. JIroau, B OTIIMYHMe OT MalluH CIOCOOHBI OTHOCHTEIBHO OBICTPO 00ydaThesl Ha
CPaBHHUTEJIBHO MallbIX 00bEMax IaHHBIX, U Y HUX €CTh BCTPOCHHAs] BO3MOXKHOCTHb 3((HEKTUBHOTO
MOJCIIUPOBAHUSA TPEXMEPHOTO MHUpA. SI3bIK TOCTPOCH Ha APYIHMX BO3MOXHOCTSX, BEPOSITHO,
nexanmx Oonee ri1y0OKO M MPUCYTCTBYIOUIMX B MIIaJIeHIAaX emé M0 TOro, Kak OHM HAYHWHAIOT
BJIQJICTh SI3BIKOM: BHM3YaJIbHOE BOCHPHUATHE MHpa, paboTa C HAIIUM JBUTaTEIbHBIM aIaparoM,
MOHUMaHue (PU3UKHU MHUpaA U HaMEpeHH Apyrux cyuiecTtB. [loaTomy, eciu 3T0 1eHCTBUTENBHO TaK,
TO 0€3 MONBITOK CUMYJISIIIUU YEJIOBEUYECKOTO MpoIecca 00yUueHus, CO3AaHNsI MEHTAIbHBIX MOJIEJIEH
Y TICUXOJIOTUU OYJIET OY€Hb CJI0KHO BOCCO3/1aTh MOHUMaHue si3bika y M.

Pemras sty mnpobGnemy, mnpodeccop u3 CrsHdopackoro yHuBepcurera, Hoa ['ynman,
paspaboTan s3bIKk nporpammupoBanus Webppl, KOTOpbIii MOXHO HCIOJIB30BATh AJISl HAJEICHUS
KOMITHIOTEPOB BEPOSITHOCTHBIM 3/paBbIM CMbICIOM. OpHa 3KCIIEpPUMEHTAIbHAs BEPCHUSl yMEET
pacrno3HaBaTh UTPY CJOB, a Apyras — runepooinsl. Hoa I'ynMan nmoguepkuBaeT, 4To: CHCTEMY MOKa
HEJb3s1 Ha3BaTh UCTUHHBIM MHTEIJIEKTOM, HO OHA MOKa3bIBAET, KAK HOBBIE MOIX0/IbI MOTYT ITIOMOYb
HNHU-nporpammam pasroBapuBath 4yTh 00Jiee )KU3HEHHO.

Pemenne naHHBIX Mpo6sieM HE OXBATHIBAET BECh CIIEKTP MPOOJIEM, TakK ke, OTHOW M3 TIIaBHBIX
3a/a4, TTOMHUMO pa3paboTKu crmoco0a CHUMYISIUKA YeJIOBEYECKOTO MO3ra, SIBISIETCS HaJelleHue
MaIITUH OTBETCTBEHHOCTHIO 3 MPUHITHE T€X WM HHBIX PEIICHUM.
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VIRTUAL AND AUGMENTED REALITY
Dolgov S. E., Zverev A. V. — students, Cheremisina S. B. — senior teacher
Altay State University after I.1. Polzunov (Barnaul)

Virtual reality is a highly developed form of computer modeling that allows a user to immerse
himself in the artificial world and act directly in it with the help of special sensory devices that
connect his movements with audiovisual effects. Augmented reality (AR) is a technology that
imposes computer-modeled layers of improvements on existing reality.

With such devices, users can watch movies and TV shows, attend mass events and make
purchases. And this means that virtual reality will significantly expand the opportunities for small
and large businesses. The development of augmented reality technology lags far behind the virtual
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one - this is clearly visible in the real-time processing of objects. However, over time this
technology will improve and become fully competitive.

General Development Problems. The main problem of technology development for today is
the lack of necessary tools and client base for developers. The client base itself is not replenished
due to the lack of confidence of users to developers on the lack of high-profile projects. As a result,
there is a kind of vicious circle. Many large companies try to solve this problem: Google, Facebook,
Sony and Microsoft. Google has distributed a total of several million Cardboard devices (one
million of them - for free, using the New York Times).

Cinema and series. The use of virtual reality technologies will completely change the already
familiar for us film industry: users will be able to immerse themselves in the film, instead of
looking at it from the outside. To shoot movies using virtual reality technology, you need to use
special cameras. At the same time, the approach to writing the script will change - the virtual
presence of the viewer will make its own adjustments.

Sales. The field of sales on the Internet ($ 1.5 trillion a year) makes up 6% of the world trade
turnover. More than 70% of Fortune100 and Interbrand100 companies have already used marketing
solutions with augmented and virtual reality, but it is too early to talk about a full-fledged sales tool.
But, unfortunately, the use of virtual or augmented reality technologies in sales is possible only in
some areas because of the laboriousness of creating exact copies of goods.

Education. With the use of virtual and augmented reality, students of secondary and higher
educational institutions will be able to interact with objects in virtual space or participate in
important historical events. In Russia, for the time being, there are no full-fledged state programs of
this kind. However, even now there are large programs of additional education, for example, the
first in the country school for training AR- and VR-specialists "Academy of Realities”, which began
its activity in December 2015.

Healthcare. After the creation of Google Glass specialists from Google offered medical
institutions to test their product. A group of surgeons used Google Glass to study the results of
computed tomography and MRI. Using the latest technology, doctors were able to quickly access
any necessary information: patient data and test results. Also, Google Glass was used to treat
patients with personality disorders

Military industry. In 2012, the US Army began training with the help of virtual reality
technologies. The newest technologies are used in training pilots, infantry and military doctors and
allow soldiers to visit in conditions as close to combat as possible, without any danger to life and
health. According to the Government Business Council, the main difficulty of this project is to
provide virtual trainings with maximum realism.

BUPTYAJIbHAA 11 JOITOJIHEHHA A PEAJIBHOCTD
Hounro C. E., 3BepeB A. B. — ctynentsl, Uepemucuna C.b. — cT. npenogaBateins
Anraiickuil rocynapcTBeHHbIN TexHuueckuil yausepcureT uM. M.1. Tlonsynosa (r. bapnayn)

BuptyanpHas peanbHOCTh — BBICOKOpa3BHTass (GopMa KOMIBIOTEPHOTO MOAECTUPOBAHUSA,
KOTOpasi TO3BOJISICT IIOJIb30BATEIIIO0 TOTPY3UTHhCS B WMCKYCCTBEHHBIH MHDP W HEMOCPEACTBEHHO
JIEMCTBOBAaTh B HEM C MOMOIIbIO CHEIHATBHBIX CEHCOPHBIX YCTPOMCTB, KOTOPHIE CBSA3BIBAIOT €0
JBIKEHUS C ayAHnOBU3yalbHBIMU 3 dekramu. JlononHenHas peanbHOCTh (augmented reality, AR) —
3TO TEXHOJIOTHsSI, HAKJIAABIBAIONIAs CMOJCIMPOBAHHBIE KOMITBIOTEPOM CJIOW YIYUIICHWH Ha
CYIIECTBYIOIIYIO PEaTbHOCTb.

C mnoMoOmpI Takux JEeBaiiCOB TOJb30BATEd CMOTYT CMOTPETh KHHO H Cepualbl,
MPUCYTCTBOBAaTh Ha MAaCCOBBIX MEPOINPHATHSAX W COBEPIIATH MOKYIMKH. A 3TO 3HAYHT, 4YTO
BUPTyalbHas pPEaTbHOCTh 3aMETHO PACHIMPUT BO3MOXKHOCTH MAaJIOTO W KpymHOro Ou3Heca.
Pa3BuTHE TEXHOJIOTMH JONOJHEHHOW pPEaThbHOCTH 3HAYMUTEIHHO OTCTAeT OT BUPTYAIBHOH — 3TO
XOpOIIIO0 3aMETHO B 00yacTu 00pabOTKM OOBEKTOB B pEeXHMME peanbHOro BpemeHu. OIHaKo co
BPEMEHEM 3Ta TEXHOJIOTHS YIYUIITUTCS W CTAHET IMOJTHOCTHIO KOHKYPEHTOCITIOCOOHOM.
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['maBHas mpoGyiemMa pa3BUTUS TEXHOJOTHH HA CETOJHS — 3TO OTCYTCTBHE y Pa3padOTUYHUKOB
HEO0OXOIUMBIX MHCTPYMEHTOB U KJIMEHTCKON 0a3bl. CaMa KimeHTCKas 06a3a He MOMOJHSIETCS U3-3a
HE/IOBEpUsl TIOJb30BaTENel pa3paboTYMKaM IO W OTCYTCTBHSI TPOMKHX HPOEKTOB. B wmrore
MIOJIY4aeTCsl CBOEOOPa3HbIN 3aMKHYTBIN KPYT.

Oty npobieMy MBITAIOTCS pa3peinuTh MHOTHE KpynHbIe komnanuu: Google, Facebook, Sony u
Microsoft. Kommanust Google pacnpoctpanuna B 00IIel CIOXKHOCTH HECKOJIbKO MHJIIMOHOB
ycrpoiictB Cardboard (oauH MUIUITMOH U3 HUX — OecruiaTHO, ¢ moMonisio New York Times).

Kuno u cepuanbl. lcnonab3oBaHuEe TEXHOJOTUN BUPTYAIbHON pEaTbHOCTH IOJIHOCTHIO
M3MEHUT YK€ TMPHUBBIYHYIO [UIi HAac KWHOMHIYCTPUIO: TIOJI30BAaTE CMOTYT TOJHOCTBIO
MOTPYyXaThCsl B PUIIbM, BMECTO TOTO YTOOBI CMOTPEThH €ro co CTOPOHBI. st cheMKku (HUIBMOB 1O
TEXHOJIOTUM BUPTYaJbHOW pEaIbHOCTH HEOOXOAMMO HCIIOJIb30BaHUE CHEIHaIbHBIX Kamep. [lpu
3TOM, U3MEHUTCS U MOJXOJ K HAMCAHUIO CIEHApUs — BUPTYaJbHOE MPUCYTCTBUE 3PUTENST BHECET
CBOU KOPPEKTHBBHI.

IMponaxu. Chepa nponax B unteprere ($1,5 Tpan B rox) cocrariser 6% OT BCEro MUPOBOTO
ToBapoobopoTta. bonee 70% kommanuii u3 criucka Fortunel00 u Interbrand100 yxe ucnonbs3oBanu
MapKETHUHTOBBIE PEIICHHUS C JJOTIOJTHEHHOM U BUPTYalbHOM peanbHOCTHIO, HO IIOKa PAaHO FTOBOPHUTH O
MOJTHOLIEHHOM MHCTpyMEHTe npojaaxu. Ho, K coxkaneHnto, mpuMeHEeHNE TEXHOJIOTHIA BUPTYaTbHON
WM JIONOJHEHHOW pealbHOCTH B cdepax MpoJak BO3MOXKHO JIMIIL B HEKOTOPHIX O0JIACTAX H3-3a
TPYAOEMKOCTH CO3[aHUS TOYHBIX KOIIHIA TOBAPOB.

Oo0pa3zoBanne. C NpUMEHEHHUEM TEXHOJIOTUN BHUPTYaJIbHOW M JOINOJIHEHHOW pEaTbHOCTH
YUEHHKH CPEIHUX M BBICIINX yYeOHBIX 3aBEJCHHI CMOTYT B3aMMOJICHCTBOBATH C MpPEAMETAaMH B
BUPTYaJIbHOM MPOCTPAHCTBE WM YYACTBOBATh B BAXKHBIX HCTOPHUECKUX cOOBITUAX. B Poccun moka
9YTO HET NOJHOIEHHBIX TOCYAApCTBEHHBIX HpOrpaMM mogo0Horo poxa. OmHako yxke ceifdac
MOSIBJISIFOTCS. KPYITHBIE POTPaMMBbl JOMIOJIHUTEIBHOTO 00pa30BaHusl — K MpUMeEpY MepBasi B CTpaHe
mkosna noarotoBku AR- m VR-cnenmanucToB « AkaneMusi peaibHOCTEH», KOTOpasi Hadajaa CBOIO
NesATeIbHOCTh B Aekadpe 2015 rona.

3npaBooxpanenne. [lociie cozmanus Google Glass cnemmanuctel n3 Google mpemioxmIm
MEAUIMHCKUM YUYPEKICHHUSIM MPOTECTUPOBATh HMX MPOAYKT. ['pymnma XUpyproB HCIOJIb30Baja
Google Glass ansi u3ydeHus: pe3yabTaToB KommbioTepHou Tomorpaduu u MPT. Ilpu momomrn
HOBEHIIUX TEXHOJIOTUHA Bpayd CMOTJIM OBICTPO TMOJYYHTh JOCTYH K Jt000i HeoOXoaumon
nH(pOpMalLlMU: JTaHHBIE O MAallMEeHTE W pe3ysbTaThl aHanu3oB. Takxke, Google Glass mpUMeHSIUCH
JUIS JISUEHUs TAIUEHTOB C PacCTPONCTBAMU JINYHOCTH

Boennass mpomsbinuieHHocTh. B 2012 rony apmus CIHIA Havana nmoAroToBKY KaapoB ¢
MIOMOIIIBI0 TEXHOJIOTHIl BHUPTYyalbHOM peanbHOCTH. HoBeilmme TEXHONIOrMHM NPUMEHSIOTCS B
00y4YeHHH JIETYNKOB, IEXOTH U BOCHHBIX MEIUKOB U MO3BOJISIOT COJIAATaM MOOBIBATH B YCIOBHSX,
MaKCUMaJIbHO MPHUOIMKEHHBIX K O0eBbIM, 0€3 BCAKOH OMACHOCTU JUIS JKM3HM M 370poBbi. Ilo
nanHsIM Government Business Council, rimaBHas CIO0XHOCTb 3TOr0 MPOEKTa — O0OECHEUYUTh
BUPTYaJIbHBIM TPEHUPOBKAM MAKCUMAIIbHYIO PEATUCTUUYHOCTD.

PROBLEM OF HACKING IN MODERN WORLD
Zhuikov A. A. —student, Rogozina I. V. — Ph.D., Doctor of Science
Altai State Technical University after I.1. Polzunov (Barnaul)

In the modern world the problem of hacking is becoming more and more urgent. The essence
of this problem is that one person or a group of people can hack a site, a server or an e-mail account
of a public or private person, and thereby cause significant damage both to individuals and entire
organizations.

The data below confirm the indicated trend. In 2013 «Kaspersky Lab» products blocked
5188 740 554 attacks [1]. In 2014 they blocked 6 167 233 068 attacks on mobile phones and
computers; 1 423 660 467 attacks on Internet resources; 1 363 549 attacks on Android devices.
During this year 38.3% of computers users were at least once exposed to a web attack [2].
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The results of hacking are different. It can be a publication of a picture on a government
website or a change in the content of an electronic billboard. But the consequences can be much
more serious: a lot of private information can be stolen.

Here are a few examples of hacking that had serious consequences:

¢ in 2016 computer networks of 20 defense enterprises and state agencies were infected with a
virus to conduct espionage [3];

e in 2015 hackers were able to successfully carry out an attack and send commands to Patriot
missiles (air defense system), manufactured in the US and used by the German army [4].

Attacks on servers can suspend their work and in consequence the company will incur losses
(average losses amount to $ 52000-444000):

¢ 61% of companies could not access critical information during the attack [5];

e 38% could not carry out their work [5];

e 33% lost potential customers or investors [5].

If an attack is committed to ordinary users, then its consequences can lead to a loss or leakage
of important information, which can be used for blackmail:

e in 2014 Yahoo reported a data leak from 500 million accounts [6];

¢ in 2016 Yahoo officials revealed data leakage from 1 billion users [6].

At the same time, cyberattacks can have positive aspects. For example, they disclose to the
whole world information illegally collected by various organizations (for example, personal
information).

For instance, early in 2013 a former CIA and National Security Agency employee Edward
Snowden passed NSA’s secret information to the newspapers. The information revealed total
surveillance by the US intelligence services of communication between citizens of many countries
around the world [7].

Sometimes hacking can benefit companies. For example, many firms pay a lot of money to
hackers for searching for vulnerabilities in their systems:

e in 2017 Facebook paid a Russian hacker 40 thousand dollars for hacking [8];

e in 2016 Google paid $ 2 million for hacking Google [9].

We believe that in the future humanity will be facing a great number of security problems of
the so-called "Internet things". Devices that have access to the Internet even today are found in
various cars, medical and household appliances. Their vulnerabilities are no different from the
vulnerabilities of ordinary computers. Security of such things is a popular topic at the world's
leading conferences, since if hackers take advantage of these vulnerabilities, it will pose a great
threat to users’ health and lives. Therefore, every year the need for such specialists is steadily
increasing.

Thus, there are varied opinions about hacking in the modern world because it can play both
a positive and a negative role. This phenomenon requires high quality software writing, so that there
are very few vulnerabilities used for hacking.
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[TPOBJIEMA XAKEPCTBA B COBPEMEHHOM MUPE.
KyitkoB A. A. — cryaent, Porozuna U. B. — a.¢unon.x., npodeccop
AnTaiickuil rocyapcTBeHHbIN Texuunueckuit yuusepceuret uMm. U.U. [lonsynosa (r. bapaayn)

B coBpemenHoM mupe mpoliiemMa XakepcTBa CTaHOBUTCS BCE Oonee akTyanbHOW. CyTh 3TOU
poOJIeMbI COCTOUT B TOM, YTO OJIMH YEJIOBEK WJIM TPYIINa JIOACH MOXKET B3JIOMaTh CalT, cepBep
WIK DJEKTPOHHYIO TIOYTY TOCYJAapCTBEHHBIX WM YACTHBIX JIML, M TEM CaMblM HaHECTH
3HAYUTENBbHBIN YPOH, KaK OT/IEIbHBIM JIFO/ISIM, TAK U IEJIbIM OPraHU3aLIUsM.

[TpuBenéHHbIE HIKE JaHHBIE MOATBEPXKIAIOT 0003HaueHHY0 TeHjaeHuuto. Eciu B 2013 rogy
npoaykThl «Jlabopatopuu Kacnepckoro» 3abmokupoBanu 5 188 740 554 ataku [1], To B 2014 rogy
ObuT0 3a0soKupoBano 6 167 233 068 atak Ha MoOWIBHBIC TenedoHbl U KommbioTephl; 1 423 660
467 arak Ha MatepHeT-pecypcebl; 1 363 549 artak O6buto 3adukcupoBano Ha Android ycrpoiictsa; B
TedeHnH roja 38,3% KOMIBIOTEPOB MOJIL30BATENCH XOTs Obl OJUH pa3 ObUIM IMOJBEPKEHBI BEO-
artake [2].

Pe3ynbraTel B310Ma UMEIOT PA3JIMYHBIN XapakTep. DTO MOXKET OBITh IMyOIMKAIHS KapTUHKU
Ha MPaBUTEIILCTBEHHOM CaiiTe WM U3MEHEHHUE COJIeP KaHUs dJIEKTPOHHOTO 1uTa. Ho mocnencTBus
MOTYT OBITh 3HAYUTENBHO OOJiee CEPhE3HBIMH: MOXKET OBITh YKpPAJeHO OOJbIIOE KOJUYECTBO
4acTHOU MH(POPMALIUH.

BoT HeckobKO TpUMEPOB B3JIOMOB, UMEBILIUX CEPHEZHBIE MTOCIECTBUS:

e B 2016 roxy 3apakeHbl BUPYCOM Ul IINMHOHAaXa KOMIbIOTEpHble ceTh 20 0OOpOHHBIX
IIPEANPUATHI U rocopraHos [3];

e B 2015 roay xakepbl CMOIJIM YCIIEUTHO OCYIIIECTBUTH aTaKy M OTIPABIIATH KOMaH/Abl PaKeTaM
Patriot (cucrema I1BO), npoussenéuusiv B CIIIA 1 UCTIOIB30BaBIIMMCS HEMEIIKOM apMuei [4].

ATaku MOTYT NPUOCTAHOBUTH PAa0OOTy CEPBEPOB M, KaK CIEACTBUE, KOMIIAHHUS MOHECET
yOBITKH (cpeaHuil pazMep yobITKa oT 52 10 444 ThICs4 JOJUIapOB):

e 61% xommaHuil BO BpeMs aTakyd HE MOIJIM MOJIYYUTh JOCTYI K KPUTHUECKOW MHPOpMALUU
[5];

e 38% He MOTJIM OCYIECTBIATH CBOO padoTy [5];

e 33% noTrepsiM NOTEHLUHUATBHBIX KIMEHTOB WK UHBECTOPOB [5].

Ecnu ataka coBepiieHa Ha OOBIYHOTO PSAOBOTO IOJIB30BATENs, TO €€ MOCIEACTBHS MOTYT
MPUBECTH K TOTEpe WM yTE€UKe Ba)KHOM MHGOpManuu, KOTopas MOXKET HCIOJIb30BaThCs IS
[IaHTaXa:

e B 2014 roay xommanus Yahoo coobmrmina 06 yredke maHHBIX ¢ 500 MHUTMOHA aKKayHTOB
[6];

e B 2016 romy mnpencraButenu YahOO BBISBMIM YyTEUKy JaHHBIX y 1 MwniHapaa
noJjp3oBaTesen [6].
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Bwmecre ¢ Tem, kubeparaku MOTYT UMETh M TIOJIOKUTEIBHBIE CTOPOHBL. Hampumep, oHU MOTYT
OTKpbIBaTh BCEMY MHUDPY Ty HUHGOpPMaIMIO, KOTOPYIO pa3UYHble OpraHU3alUud HE3aKOHHO
COOMPAIOT, HATTPUMEP, HHPOPMAIIHIO JINYHOTO XapaKTepa.

Tak, B Havasie 2013 roxa OsBImit corpynuuk [IPY u AHB CILIA 3aBapan CHoyneH nepenain
razeTam cekpetHyro uHpopmanuio AHB. Dta mHpOpMaius CBUICTENHCTBOBAA O TOTAIBHON
CJIEKKE aMEPUKAHCKUX CHEICIyK0 32 KOMMYHUKALUSIMHA MEXIY IpaKIaHaMH MHOTHUX TOCYAapCTB
1o Bcemy mupy [7].

Wuorga B370MS MOTYT NPHUHOCUTH MOJb3y KoMmaHusMm. Hampumep, MHOrHMEe (QHUpPMBI MIATAT
OoJbIIME ICHBIM XaKepaM 3a IMOMCK YSI3BUMOCTEH B UX CUCTEME:

e B 2017 roay Facebook 3armmatunu poccuiickomy xakepy 40 Thic. 10J71apoB 3a B311oM [8].

e B 2016 rony Google Beiruiatiiia 2 mitH. 1ojutapoB 3a B3iom Google [9].

Msbl cuMTaeMm, 4YTO 4YEJIOBEYECTBO B Oyaymem >KAET OOJbIIOE KOJIMYECTBO MpodiIeM
0€30MacCHOCTH TaK Ha3bIBAEMBIX «UHTEPHET BeIlel». YCTpPOMCTBA, KOTOpbIE HMEIOT JOCTYI B
WHTEPHET YyX€ CETOJHS NPHUCYTCTBYIOT B Pa3IMYHBIX aBTOMOOWIISIX, MEIAMIIMHCKHX M OBITOBBIX
npubopax. YSI3BUMOCTH XK€ B HUX HUYEM HE OTIMYAIOTCA OT YS3BUMOCTH OOBIYHBIX KOMIIBIOTEPOB.
be3onacHOCTh 1OMOOHBIX BeELIEH SBISETCA MOMYJIPHOM TEMOW Ha BEAYIIMX MHPOBBIX
KOH(epeHIMsIX, TaK KaK €cli Xakepbl OYJIyT MOJIb30BAThCS 3TUMHU YSI3BUMOCTSIMH, TO 3TO HAYHET
CO03/1aBaTh OOJBILIYIO OMACHOCTH JUISl 3J0POBBS U KU3HU Mojb3oBaTels. [1o3ToMy ¢ KaKabsIM rojiom
MOTPEOHOCTH B TAKOTO POJia CHEIHATMCTaX HEYKIIOHHO BO3PACTAeT.

Takum 00pa3zom, B COBpEMEHHOM MHpPE HE CYLIECTBYET OJHO3HAUHOTO MHEHHS O XaKEepPCTBE,
MIOCKOJIBKY OHO MOXET UIpaTh Kak MOJIOKUTENbHYIO, TaAK M PE3KO OTPULIATEIbHYIO POJib. JTO
SBJICHHE TpeOyeT KadyeCTBEHHOI'O HANMCaHHWS MPOTPAMMHOTO OOECIICYeHHS, YTOOBI YSI3BHMOCTEH,
UCIOJIb3YEMBIX JJISl B3JIOMa OBLIIO KaK MOYKHO MEHBIIIE.
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THE NECESSITY OF DEVELOPMENT OF NATIONAL SOFTWARE PLATFORM
Zarechnev R. A. —student, Levin A. V. — associate professor
Altai State Technical University after 1.I. Polzunov (Barnaul)

More and more information appears about espionage and shadowing with the use of computer
technology, without which modern life is not conceivable. Today, the state cannot ensure the
information security of every person, but the state must ensure the security of the information
environment of strategic enterprises and organizations, authorities of all levels.

What do | mean by the words "National software platform (hereinafter - NSP)"? NSP is a
complex of system and application software, which is necessary for daily work of the widest
possible range of users.

The current situation is such that the lack of alternatives forces us to use the software products
of countries that are extremely unfriendly towards our country. Already in the near future this state
of affairs can lead to the most unfavorable results.

The software used can have the FSTEC (Federal Service for Technical and Export Control)
certificate, which indicates that the software does not have spyware and undocumented features, but
it does not solve the problem, and technically, with the installation of the next update, a spyware
may appear in the software. In addition, the cost of certification leaves much to be desired, which
affects the price for the end user.

There are initiatives related to legal support for the use of open source software. There is
GOST R ISO / IEC 26300-2010 (Information technology: Open Document format for office
applications (OpenDocument) v1.0), which repeats the international standard for the format of
electronic documents. There are at least two software products that implement this standard, but in
fact they are not used for workflow. The same applies to operating systems. There are several
reasons for this:

* Inactivity of software users;

* Insufficient user literacy;

* Lack of technical support for users;

* Lack of a common concept for the use of software independent of a particular developer.

What can be offered to remedy the situation?

* Develop a federal program and strictly adhere to the plan for implementing this program,
appoint a specific manager responsible for implementation, so that developers, users and all
interested understand what is happening and what is planned to be done in this direction;

* Encourage the creation of companies to create and support free software. The majority of the
free software license (hereinafter - OS), such as the GNU GPL family of licenses -
[https://www.gnu.org/licenses/] guarantee the availability of the source software, respectively, they
are open for review and checks for the presence of spyware.

« It is reasonable to limit the use of proprietary (closed) software and organize state
participation in the development of free analogues of proprietary software;

* Make edits to the educational programs of specialized specialties of higher education
institutions, to train competent, competent specialists.

In Russia, there are already solutions based on open source software, capable of providing
encrypted data using GOST algorithms [http://infotecs.ru/product/], domestic distributions of GNU
/ Linux operating systems [http://www.altlinux.ru , Http://www.calculate-linux.ru]. Work on the
implementation of an independent national software platform is being carried out, but without
active state involvement and understanding of the future it is, unfortunately, minimized.
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HEOBXOJIMMOCTbD PASBUTHS HALITMOHAJILHOM ITPOI'PAMMHOMU TTJTIAT®OPMBI
3apeuneB P. A. — ctynent, Jlesun A. B. — noreHt
AuTaiickuil rocygapCTBeHHbIN TexHudeckuii yuusepcuret um. M.U. [TonzyHosa

Bcé Oonpiie u Gosblie mosiBiseTcss MHGOPMAUK O IIITHOHAXKE U CIEKKE C MCI0JIb30BaHUEM
BBIUHCIIUTENBbHON TEXHUKH, 0€3 KOTOPOM COBpeMEeHHas KU3Hb He MbIciuma. CerojiHs rocyapcTBo
HE MOXKET obOecneuuTh HH(GOPMAIMOHHYI O€30MacHOCTh KaKJOro 4YeJOBeKa, HO 0e30MacHOCTh
MHGOPMAIIMOHHON CpeAbl CTPATETHYECKUX NPEANPHITHI W OpraHW3aluii, OPTaHOB BIIACTH BCEX
YPOBHEH TOCYAapCTBO 0OECIEYUTh 0053aHO.

Urto s umero B BUy noj cinoBamu «HannonansHas nporpammuas miatdopma (nanee - HITIT)»?
HIIIT — 3T0 KOMIUIEKC CHCTEMHOIO M MPUKIAJAHOTO MPOrpaMMHOro obecredeHusi, He0OX0IMMOro
IIpY NOBCEAHEBHON pab0Te MaKCUMaJIbHO LIMPOKOT0 Kpyra MoJib30BaTesei.

CoBpeMeHHass cuUTyallus TakOBa 4YTO OTCYTCTBHE aJIbTEPHATUB BBIHYXJA€T HCIOJIb30BaTh
IIPOrpaMMHBbIE TPOAYKTHI CTpaH, BEAYIIMX KpailiHE HEIPYXKECTBEHHYIO INOJUTHUKY B OTHOILEHUU
Halled cTpaHbl. YK€ B CKOpOM OyaylieM Takoe IOJIOKEHUE Bellell MOXKET NPUBECTH K CaMbIM
HEOJIaronpusATHBIM pe3yIbTaTaM.

Hcnonb3dyemoe mnporpaMMHoe obOecriedeHue Moxer uMmeTh ceptudukar  DCTOIK,
CBUACTENbCTBYIOIIMA O TOM, uyTo B IIO OTCyTCTBYIOT mporpamMmHble 3aKJIaigKd U
HE/I0KYMEHTHPOBAHHbIE BO3MOXKHOCTH, HO CYTH NMPOOJIEMBI 3TO HE PEIIaeT, U YUCTO TEXHUYECKH, C
YCTaHOBKOW ouepenHoro oOHosieHus, B [1O0 moxeT mosBUTbCA mporpamMMmHas 3akiaznka. [la u
CTOMMOCTh CepTU(UKAIMK OCTABJSIET KEIaTh MHOIO JIYYIEro, YTO CKa3blBaeTCs Ha LIEHE IS
KOHEUYHOTO TOTpeOuTENSI.

EcTb HaunMHaHuUsA, CBA3aHHBIE C IPABOBOM MOAJEPKKOW Hcnosnb3oBaHud IIO ¢ OTKpBITBIM
ucxoaubM kojioM. CymectByetr ['OCT P MCO/M3K 26300-2010 (MudopmarimonHast TEXHOJIOTHS.
®opmat Open Document aist opucHbix npuioxenuit (OpenDocument) v1.0), KOTOpbIN MOBTOPSIET
MEXIYHapOAHbIA CTaHIApT Ha (opMaT 3JEKTPOHHBIX JOKYMEHTOB. CyIIeCTBYeT HE MEHee JBYX
IPOrPpaMMHBIX MPOAYKTOB, pPEATH3YIOIIMX YKa3aHHBIM CTaHAapT, HO (aKTUYECKu s
JIOKYMEHTOO0OpOTa OHU HE MCNONb3yeTcsa. Toke KacaeTcsl U ONEepalMoOHHBIX cucteM. ToMy ecTh
HECKOJIBKO ITPUYMH:

1. uneptHOCTH MIONB30BaTeNeEH [10;

2. HEZIOCTaTOYHAasi TPaMOTHOCTb MOJIb30BaTENEH;

3. OTCYTCTBHE TEXHUYECKOW MOICPIKKH MOJTb30BATEICH;

4. oTcyTcTBHE OOMIEH KOHIENUIMU MO Hcronb3oBaHuio [10 He3aBUCMMOIO OT KOHKPETHOTO
pa3zpaboTuuka.

YTO MOXKHO MPENTIOKUTH 711 UCTIPABIICHUS CUTyalluK?

e paspaboTaTh (henepasbHyI0 IpOrpaMMy U CTPOrO MPUIEPKUBATHCA IJIaHA IO peau3aluu
JAHHOW MPOrpaMMbl, Ha3HAYUTh KOHKPETHOTO PYKOBOJUTENS OTBETCTBEHHOTO 3a pPEaju3alluio,
4TOObI Pa3pabOTUYMKH, MTOJIB30BATENIM U BCE 3aMHTEPECOBAHHBIE MOHUMAIIH, YTO MPOUCXOIUT U YTO
IUTAaHUPYETCS CAeNaTh B JaHHOM HalpaBJIeHHH;
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® TIOOUIPATH CO3JaHME KOMIIAHUN MO CO3AaHUI0 U nojepkke cBoOoHoro [10. bonbmmHCTBO
nmunen3un cpodoanoro IO (mamee -CIIO), Takux kak cemeiictBo mwmmeHsuii GNU GPL —
[https://www.gnu.org/licenses/] ~ rapaHTUpyr0  JOCTYIHOCTh  HMCXOJHBIX  TekctoB 11O,
COOTBETCTBEHHO OHHM OTKPBITHI I PELEH3UPOBAHUS M IMPOBEPOK HA MpeIMEeT MPHUCYTCTBUS
3aKJIaJI0K U T.J.

® pa3yMHO OTrpaHUYUBAThH UCIIOJIb30BaHUE MponpueTapHoro (3akpoeitoro) I1O u opranu3oBath
rocy/IapCTBEHHOE y4acTHe B pa3paboTke cBOOOAHBIX aHaIoroB npompuetapHoro [10;

e BHECTHM TIpaBKM B 00pa3oBaTeibHBbIC MPOTPaMMbl MPOQPIMIBHBIX  CIHEIHATBLHOCTEH
YUpEeXKICHUH BBICIIETO 00Pa30BaHMsI, ISl IOATOTOBKH KOMITETEHTHBIX, TPAMOTHBIX CIICIIUAIICTOB.

B Poccum yxe ectb pemenus Ha 06aze CIIO, cnocoOHbIE 00ecreunTh OpraHU3AIMIO
mUPpPoOBaHHBIX C  wHchoib3oBanueM anroput™MoB ['OCT  kaHanoB mepemadd  JTaHHBIX
[http://infotecs.ru/product/], oredecTBeHHBIC TUCTPHUOYTHUBHI omepanroHHbIX cucteM GNU/Linux
[http://www altlinux.ru, http://www.calculate-linux.ru]. PaGora mno peanuzanuu HeE3aBUCUMOIL
HAIMOHAJILHOW MpOTrpaMMHOMN MIaT(OPMbI BeJETCsI, HO 6€3 aKTUBHOTI'O TOCYAapCTBEHHOTO y4acTHs
Y IOHUMaHUs OYIyIIero OHa, K COKAICHUIO, CBOAUTCS K MUHUMYMY.
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PROBLEMS OF SEO FOR E-COMMERCE WEBSITE AND THEIR SOLUTIONS
Ivanishina A. N. — student, Merkulova E. N. — associate professor
Altai State Technical University after 1.1. Polzunov (Barnaul)

The purpose of this paper is to consider problems of Search Engine Optimization (hereafter
SEOQ) for e-commerce website and provide solutions that can help to deal with these problems.

In the past few years, growth of the Internet has changed the philosophy of buying goods.
According to the authoritative agency J' son & Partners Consulting, over 30% of products today are
bought and sold on the network. Obviously, these numbers will change in favor of online shopping
year by year. E-commerce is a big business that is why a lot of merchants jump into that in hopes of
making their web store successful. However, how will online business survive in a highly dynamic
and changing technology in e-commerce industry? One of the best solutions is Search Engine
Optimization. With the right approach, SEO can drive high amounts of highly-relevant traffic to e-
commerce site, increasing conversion and sales. But, SEO for e-commerce websites is different,
much harder and a bit more sophisticated, than blogs and other usual internet site. Website owners
should find a way to encourage people not only to visit their store, but also make a purchase.

Search Engine Optimization enables websites to rank higher on results page by optimizing its
contents and links using different practices. SEO is a primary marketing tool utilized by at least
78% of digital marketers because that tool creates brand recognition, gets better online reputation of
e-commerce site and generates more leads for your business. Despite the fact that SEO presents
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significant opportunity and can actually supply great results it can present potential complication.
According to some experts, there are a great number of e-commerce challenges that can scare away
potential visitors. These challenges include duplicate content, lack of product description, not
unique titles, poor URL structure, product variations, badly optimized product pages, awkward
navigation and obtrusive pop-ups and banner ads.

One of the mentioned challenges is a lack of product reviews. Many experts are convinced that
a lack of reviews of the goods can put an end to the possibility of the web store being in the top of
10 search engine results page. In psychology this phenomenon is called Social Approval. It means
that people take action more easily when they know that others have the same choice. Moreover,
they believe that they make the right decision. Therefore, owners of web store should pay attention
to a thorough product reviews, because Google “adores” excellent product reviews, especially those
reviews that are easy to find and understand when scanning a website.

Another way to advance a web store is creation of a landing page. Landing page is an
autonomous web page that a potential customer gets after clicking on an advertisement or search
result. The main task is to get a visitor to take a specific action and convert it from ordinary visitors
to permanent customers and persuade them to buy those goods or services that are advertised on this
page. This approach allows the landing page to be incredibly effective, and therefore remain in
demand among specialists. Call to action in landing pages is an instruction for users to encourage
them to make some action. The examples of call to action buttons are “buy now”, “subscribe” or
“add to shopping bag” and so on. Unfortunately, most companies concentrate on the ways to attract
the visitors, and often neglect the tactics of conversion rate optimization. It is important to note that
a large part of companies (54%) spend less than 6% of their total marketing budgets on optimization
activities. In spite of the fact that a relatively simple way to improve conversions is using the best
call to action. There is no perfect way of using Call to action, but there are some aspects that should
be considered by web designers to maximize the conversion rate. Some are obvious than others, but
each of them has its own potential to increase your profits.

Summing up the results, it can be concluded that nowadays e-commerce is a big business,
providing good opportunities for making significant revenue online. However, a lot of money
means serious competition. The owners of e-commerce website and digital marketers should take
into account all difficulties that they may encounter with SEO in e-commerce. Also, they have to
pay attention to strategy and good setting; and well-optimized e-commerce web store. So a great
objective of using SEO is to achieve a large value of traffic and to increase the number of visitors to
the site.
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[TPOBJIEMBI ITOMCKOBOM ONITUMU3AIINN CAUTOB DJIEKTPOHHOU KOMMEPIIUY 1
CIIOCOBbI X PEIIEHMA
Wpanummna A. H. — crynent, Mepkynosa E. H. — nouient
AnTalickuii Tocy1apcTBeHHbBIN TexHuueckuil yauBepcutet um. M.U. TTonzynosa (r. bapuayn)

OcHoBHas 1eNb JAaHHON CTaTbH PAacCMOTPETh MPOOJIEMBbI MOMCKOBOW ONTUMHU3aluuU (Aanee:
II0) B 2/EKTPOHHOW KOMMEPLUU M MPENJIONKUTh PELIEHMs, KOTOpPbIE IOMOTYT CIPaBUTHCS C
ITOCTaBJICHHBIMH 3aJa4aMH.

3a mocieqHUE HECKOJBKO JIeT pa3BuTue VHTepHeTa KapAWHAIBLHO H3MEHHIO (UIOCO(HIO
NMOKynku ToBapoB. [1o qanHeIM aBTOpHuTEeTHOrO arenrcrsa J' son & Partners Consulting 6omnee 30%
TOBApOB CEroHs IPOJAOTCS U MOKYNAKTCS Yepe3 UHTepHET. OUEBUAHO, UTO C KAXKJbIM I'0/10M 3TH
uudpel OyayT pactu. DNEKTpOHHAs KOMMEpPLHs — 3TO OONbIION OM3HEC, TOITOMY MHOTHE JIIOJIU
ceiiyac 3aHMMAIOTCS TOPrOBJIEW B HMHTEpHETE, HalesCh A0OUThCA Ooipmiero ycmexa. OmHako,
BO3HHMKAeT BOIIPOC, KaK OHJIAMH-MAara3uH CMOXET BBDKUTh B JUHAMHUYHOM U IOCTOSIHHO
MEHSIOLEMCSI MUPE TEXHOJIOIMM B TaKOM MHIYCTPUM Kak 3JEKTpoHHas kommepuusa? OgHUM U3
onTuManbHbIX pemeHuid apisercs [10. [Ipu npaBrmiIbHOM MOAX0E MOMCKOBAsE ONTUMU3AIUSA MOXKET
obecrieunTh CalTy BBICOKMH TpaduK, a Takke YBEIMYHUTh KOHBepcuio W mpopaxu. Ho T1O mus
CaliTOB 2JEKTPOHHON KoMMepuuu otinuvaercs oT [IO ang pasnuyHoro Buga OJIOTOB M APYTUX
uHTepHET nopTanoB. Ilo 3Tol mpuuuHe, BiajenpliaM BeO Mara3uMHOB CIEIyeT HalWTH crnoco0 He
TOJIBKO MIPHUBJIEYb TIOCETUTENEH Ha CBOM CAlT, HO U MOOYAUTH UX COBEPIIUTDH MOKYIIKY.

[TouckoBast onTHUMM3aLMs I03BOJSET BeO-caiiTaM NOJy4uTh OoOJiee BBICOKME MO3ULMH Ha
CTpPAHMIIE pE3yJbTAaTOB 3a CYET ONTHMM3ALUUMU €ro COJAEPKAHMS M CCBUIOK IO CpeACTBaM
WCIOJIb30BaHUsl pa3IM4HOro MHcTpymMeHTapus. [10 sBiseTcs OCHOBHBIM HMHCTPYMEHTOM CETEBOIO
MapkeTHHra, moutd 78% 1udpoBbIX MapKETOJIOTOB UCHOIB3YIOT €ro, TaK KaK 3TO XOPOIIH criocod
MIPOBIDKEHHSI CaiiTa |, CIIEA0BATENIbHO, IPUBJICUEHHS OOJIBIIETO YHCIa MOTEHIUAIBHBIX KIMEHTOB.
Hecmotps Ha 10, uTo [1O 0651a1a€T 3HAYNTENBHBIM MOTEHIIUAIIOM U MPEAOCTABISET BICUATIISIONINE
pe3ysbTaThl, HE MCKJIIOYEHO BO3HUKHOBEHHE psna cioxHocTedl. Ilo MHeHHMIO 3KcrepTos,
CYLIECTBYET OrPOMHOE KOJIMYECTBO MpobieM B cdepe HHTepHET-OM3HEeca, KOTOpbhle MOTYT
OTIYTHYTh TOTEHIMAJIBHBIX moceTtuteneil. K Takum mpobnemam OTHOCATCS: IyOIUpPOBAHHBIN
KOHTEHT, OTCYTCTBHE ONMCAHUsl MPOAYKTA, OTCYTCTBHUE OT3bIBOB O IPOJAYKTE, HE YHUKAJIbHbBIC
3aroyioBky, He BepHas crpykrypa URL, miIoxo ONTMMH3MPOBAHHBIE CTPaHULBl IMPOAYKTA,
HeyZ00Has HaBUTalsl, HaBA3UMBBIE BCIUIBIBAOLINE OKHA, OaHHEpHas peKiama.

OpnHolf U3 BBIIEYTIOMSIHYTBIX NPOOJIEM SBISETCS OTCYTCTBHE OT3BIBOB O TOBape. MHorue
SKCHEPThl yOeXKJIeHbI, YTO OTCYTCTBHE OT3BIBOB OYKBaJIbHO CTABUT KPECT HAa BO3MOKHOCTH caiTa
oka3aThcs B nepBbIX 10 pe3ynbTaTax MOMCKOBOTO 3ampoca. B ICMX010ruu 310 SIBI€HUE HAa3bIBACTCS
COLIMAJIBHBIM 0/100peHreM. DTO 3HAYUT, YTO JIFOJAM HAMHOI'O OXOTHEE COBEPINAIOT MOKYIKY, 3Hasl,
YTO Apyrue MOKyNaTeln CAeNalnu TOT K€ caMblil BbIOOp. bonee Toro, 3To 1aeT UM yBEpEeHHOCTh B
TOM, 4YTO OHM IPHUHAJIU BEpHOE peuleHue. VIMEHHO MO3TOMY BIIaJENbliaM OHJIAMH Mara3uHOB
cieqyeT OoOpaTUTh BHHMMAHHME Ha OT3BIBBI O MPOAYKIMH, HoromMy uTo (Google akueHTupyet
BHUMaHME Ha OT3bIBaX O NMPOIYKLHH, OCOOEHHO Ha T€X, KOTOpBIE JIETKO HAWTH M MOHATH NpPHU
CKaHUPOBAHUHU BeO-caiiTa.

Eme ogHuM cnocoOoM NpOABMXKEHHMsSI HHTEpHET-MarasuHa SBISETCS CO3JaHHuEe IIeNIeBOH
cTpanunpl. lleneBas cTpaHuna — O5TO aBTOHOMHAs BeO-CTpaHMIa, Ha KOTOPYIO IMOManaeT
MOJIb30BaTENb MOCIIE KIMKA M0 peKJIaMHOMY OOBSIBICHUIO WM Yepe3 pe3ysbTar noucka. OCHOBHOE
Ha3HAYeHHe TaKOW CTPAaHUIl COCTOMT B TOM, YTOOBI MOOYIUTH MOCETUTENS K COBEPLICHHUIO
OTIpeJIeIEHHBIX JIEHCTBUI Ha CaliTe M MepeBeCTH OOBIYHBIX IMOCETUTENEH B paspsii MOCTOSHHBIX
KJIMEHTOB, a TaKXXe MOOYyAUTh WX MOKYNaTh TOBapbl WM YCIYTH, KOTOPbIE pa3MelIeHbl Ha 3TOMN
cTpaHuie. Takoi MOAX0J JOCTaTO4YHO IPQPEKTHBEH M MOATOMY BOCTPEOOBAH CpeaH IU(PPOBBIX
MapkeTooroB. [Ipu3bIB K JEHCTBUIO — 3TO MHCTPYKIIHS I MIOCETUTENEH, MpU3BaHHas M00YX/1aTh
I10JIB30BATENS COBEPLINTH KAKOE-TO ACWCTBHE HA LIEJIEBOM CTpaHMIE. TaKMMM IPHU3BIBAMU MOTYT
CIIY’)KUTb KHONKHU «KYIHUTb CelYacy», «IOAMHUCHIBAUTECHY, «100aBUTh B KOpP3UHY» U Tak ganee. K
COXAJICHUIO, MHOTHME BIAJEJbIbI CAaHTOB (POKYCHPYIOTCS Ha TNPUBJICYCHUM OOJIBIIETO YHUCIa
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IIOCETUTENEH, yIycKas W3 BUOY ONTHMHU3ALMIO KOHBEpCUU. BakHO OTMETHTH, 4TO OOJIBIIE
nosioBuHbBl Komnauuit (54%) 3arpaunBaioT MeHee 6% OOIIMX CpPelCTB Ha pa3BUTUE calTa IS
MEpONPUATHIA MO onTUMU3auuu. HecMoTpss Ha TO, 4To 0ojee MPOCTHIM CHOCOOOM YIIYUIIHMTH
KOHBEPCUIO SBISIETCA HCIOJb30BAHME TaKOr0 MHCTPYMEHTa Kak MNpu3blB K JeiictBuio. He
CYLIECTBYET YETKOT'O MPEIINUCAHUSI 110 UCIOJb30BaHUIO NPU3bIBOB K JEHCTBUIO, HO UMEIOT MECTO
ObITb HEKOTOpbIE AaclEeKTbl, KOTOpPbIE CIEAYET YUYUTBIBATh Ul JOCTHKEHHS MaKCHUMaJIbHOTO
Kod(pdunrenTa kouBepcuu. HekoTopsie 3 HUX 00Jiee MOHATHBI, YeM JAPYTHe, HO IPU ATOM KasKIIbIi
acrekT o0agaeT NOTEeHIMAJIOM YBEIMUYEHHs 00el NpUObLIH.

[TonBoast UTOTH, MOXKHO CH€JaTh BBIBOJ, YTO B HACTOSLIEE BPEMS 3JIEKTPOHHAS KOMMEpLUs
ABJIsIeTCA OOJIBIINM OM3HECOM, NPEIOCTABISAS BO3MOXKHOCTH JUIs TIOCTHIKEHUS yCIeXa U MOJy4YeHUs
3HAUUTENIBbHOTO Joxona B HMHrepHere. OnHAaKo BBICOKMM J10XOJ O3HAYaeT CEPHE3HYIO
KOHKypeHuuto. Mcxons u3 3Toro, Biajenblibl BeO-caliTOB W LU(PPOBBIE MAPKETOJOIH JOJKHBI
IpPUHUMATh BO BHUMaHHME BCE TPYAHOCTH, C KOTOPHIMH OHH MOTYT CTOJIKHYTbCS B 00JacTu
JIEKTPOHHON KomMmepiuu. KpoMme Toro, uM ciefyeT clienarb yrnop Ha CTpaTeruio U MpaBUIIbHbIE
HAaCTPOMKH, a TakK€ Ha IPaMOTHYIO ONTHMHU3ALMI0 caiTa. TakuM oOpa3oM, TIJaBHOM LENbiO
HCIOJIb30BAHUS TOMCKOBOM ONTUMU3ALMHU SBISETCS JOCTH)KEHUE OOJbIIero Tpaduka, yBelnuyeHue
YUCJIA IOCETUTENEH caiiTa M 4Mcia COBEPIIAEMBIX ITIOKYIIOK.
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ADVANTAGES AND DISADVANTAGES OF ARTTIFICIAL INTELLIGENCE
Ignatenko A. V. — the student, Rogozina I. V. — the professor of philological sciences
Altai’s State Technical University named I.1. Polzunov (Barnaul)

Mankind has made significant progress in the development of artificial intelligence, so in the
future it will be able to create completely new technologies and devices. However, scientists find it
difficult to answer a question on what impact artificial intelligence will have on people in the future.

The concept of “artificial intelligence” was first introduced by the American computer scientist
John McCarthy in 1956. According to the scientist’s definition, artificial intelligence is a very
comprehensive concept including artificial intelligence science, highly intellectual machines and
software necessary to provide functioning of these machines [1].

Nowadays science has made a big leap in the development of artificial intelligence. For
instance Japan’s company Softbank developed and launched a unique robotic humanoid called
Pepper capable of not only performing daily work for its owner but also diversifying the owner’s
communication, conversing with him, reacting to his emotions and mood [2].

In the automobile industry and robotics unmanned vehicles that can react to extreme situations
faster than humans are developed. Development of these machines is carried out by such big
companies as Tesla, Google, Sony, Volvo [2].

ViaVoice systems developed by IBM can even understand human speech and serve consumers
[3]. The experimental MYCIN system created by Stanford University diagnoses a certain set of
diseases often as accurately as doctors [3].

So artificial intelligence is needed to improve human standard of living, to draw up complex
engineering projects, to further develop science and technology.
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But despite significant advantages artificial intelligence is being criticized by outstanding
scientists, art workers and leading religious personalities.

Dalai Lama XIV denies the ability of machines to have mind and intellect: according to the
Buddhist point of view the idea that mind results from material prerequisites [3].

When in 2015 the famous English theoretical physicist Stephen Hawking gave an interview to
the British Broadcasting Corporation (BBC), he said that «the development of artificial intelligence
can put an end to the existence of humanity», if “super intelligence” starts perfecting itself
uncontrollably, and as a consequence, «will take the lead» [4]. The founder of SpaceX and Tesla
companies llon Mask is convinced that artificial intelligence «can be a more significant threat to
humanity than nuclear weapons» [2].

In science fiction literature artificial intelligence often is described as a power which is trying
to overthrow human authority. Some science fiction writers, like Vernor Vinge, also reflected on
the consequences of “super intelligence”, which «will cause dramatic changes in society» [3]. In
movies the anti-utopian idea of an uprising of artificial intelligence against humanity is .touched on.
The most famous of them are “The Terminator”, “Matrix”, “I am the robot” [3]. Taking into
consideration the above said, it can be concluded that artificial intelligence can pose a potential
threat to humanity.

Therefore, artificial intelligence can have both a positive and a negative impact on human life.
The only way to eliminate its negative effects is to calculate all possible program failures and
efficiently monitor its activities.
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JOCTOMHCTBA U HEJOCTATKU UCKYCCTBEHHOI'O MHTEJIJIEKTA.
Urnarenko A. B. — ctynent, Porosuna U. B. — 1. dunon. H., mpodeccop
AnTaiickuil TocyiapcTBeHHbIN TexHuueckuil yausepcuret uMm. U.U. [lomsyHosa (r. bapHayn)

YenoBeuecTBO TOCTUIIIO 3HAYUTENBHOTO ITporpecca B CO3JaHUM UCKYCCTBEHHOI'O MHTEIIEKTA,
Tak 4To B OyJymieM OHO OylIeT CIOCOOHO co37aBaTh COBEPILIEHHO HOBBIE TEXHOJIOTUH U
ycrpoiictBa. OnHako Yy4€HbIE 3aTpPYIHSIOTCS B OTBETE Ha BOMNPOC O TOM, Kakoe BIMSIHHE
MCKYCCTBEHHBIN MHTEIIEKT OYyJeT OKa3bIBaTh HA JII0/IeH B OyIyIIeM.

BriepBeie moHsATHE “UCKYCCTBEHHBIN MHTEIUIEKT BBEN aMepuKaHCKUl uHpopMmaTHK JIkoH
Maxkkaptu B 1956 rony. CoryiacHo onpeneneHni0 y4€HOTO, UCKYCCTBEHHBIN MHTEIUIEKT — OYEHb
IIMPOKOE TOHATHE, KOTOpOe BKIIOYaeT B ceds Hayky o0 HCKYCCTBEHHOM MHTEJUIEKTE,
BBICOKOMHTEIJICKTYAJIbHbIE MAIIMHBI U MPOrpaMMbl, HEOOXOIUMbIE A1 (PYHKIIMOHUPOBAHUS ITHX
MaruH [1].

Ha ceropnamuuii neHp Hayka cjaenajga OOJbIIOW CKauoOK B PAa3BUTUU HCKYCCTBEHHOTO
WHTEJUIeKTa. Tak, smoHcKas kommnanus Softbank paspaGotama w BeImycTHIAa B TPOJAXy
YHUKaJbHBIX pOOOTOB-TyMaHOUJOB Pepper, CIOCOOHBIX HE TOJIBKO BBIMOJHATH MOBCEIHEBHYIO
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paboTy 3a cBOEro Biaemnblla, HO U pa3HOOOPa3uTh €ro OOIIeHHEe, BECTH ¢ HUM AHAJIOT, TP ATOM
pearupys Ha YMOIMH coOeCeTHUKA U €ro HacTpoeHue [2].

B aBTOMOOWMIECTpOCHHMH W POOOTOTEXHUKE BEAETCS aKTHBHas pa3padoTKa OECIUIOTHBIX
aBTOMOOMIIEH, CHOCOOHBIX pearupoBaThb Ha 3KCTPEMaNIbHBIE CUTYallud OBICTpEe, YeM YeJIOBEK.
Pa3paboTkoii Takux MaIIvH 3aHUMArOTCs KpynHbie kommnanuu: Tesla, Google, Sony, Volvo [2].

Cucremsr ViaVoice, paspaborannbic kommanueii IBM, yxke celiyac criocoOHBI BOCIPUHUMATD
YeIIOBEYECKYI0 pedb M 00CIykuBaTh mnotpeduteneit [3]. DkcrnepumenrtanbHas cucrema MYCIN,
co3nanHas B CTOHQOPACKOM YHUBEPCUTETE, AUArHOCTUPYET OmpeiesEHHBIM HaOop 3a00seBaHUi,
MPUYEM YaCTO TakK ke TOYHO, KaK U Bpauu [3].

TakuM 00pa3oM, UCKYCCTBEHHBIH WHTEIJICKT HEOOXOIUM [UIsl YIAy4IIeHUs >KU3HH JIIOJIEH,
pa3paboTKH CIOKHEUIITUX UHKEHEPHBIX TPOEKTOB, TATHHEHUINIETO Pa3BUTHS HAYKU U TEXHUKH.

Opnnako, HECMOTpPS Ha 3HAUUTENbHBIC IUIIOCHI, MCKYCCTBEHHBIH HWHTEIICKT IOJBEpraercs
KPUTHKE CO CTOPOHBI BUIHBIX JICATEICH HAYKH, UCKYCCTBA M PEJIUTUU.

JHanaii-nama X1V oTpunaer Halu4ue CO3HAHUS WM CIIOCOOHOCTH K MBIIUICHUIO Y MalllH, a
TOT (aKT, YTO CO3HAHUE TMOSBIICTCS B CHIIYy MaTEpHUATbHBIX MPHYWH, C TOUYKH 3pPCHUS Oymau3ma,
CUMTAETCSI HEBEPHBIM [3].

Korma B 2015 romy wu3BecTHbIH aHrmiickuii (usuk-Teopetnk CTHBEH XOKHUHT, JaBall
UHTEPBBIO OpuTaHcKoil Tenepanuoxkomnanuu BBC, oH 3asBui, 4To «pa3paboTKa MCKYCCTBEHHOTO
WHTEJUICKTa MOJYKET MPUBECTH K KOHILYy CYIISCTBOBAHHS UYEIOBEUYCCTBA», €CIU ‘‘CBEPXUHTEIIICKT
HAYHET OECKOHTPOJIBHO CaMOCOBEPILIEHCTBOBATHCS, U KaK CIEACTBHE, «BO3BMET MHHUIIMATHUBY Ha
ceOs» [4]. OcnoBarens kommnanuii SpaceX u Tesla Mimon Mack yOexa€H, YTO HMCKYCCTBCHHBIH
MHTEJJIEKT «MOXKET MPEACTABIATh 0oJiee CYIIECTBEHHYIO YIpo3y JUIsl YeJIOBEUECTBA, YeM SIEPHOE
opyxue»[2].

B nayuno-(anTacTudeckoii TuTepaType MCKYCCTBEHHBIM HMHTEIIEKT 4Yallle BCEro n3olOpaka-
€TCsl KaK CWJIa, KOTOpasi MBITACTCSl CBEPTHYTh BIIACTh 4elioBeka. HekoTopwie Hay4HbIE (DaHTACTHI,
Hanpumep BeprHop BuHK, Takke pasMBIIUISIN HaJ IOCIEICTBUSMHU TOSBICHUS ‘‘CBEpX-
WHTEJUIEKTa”, KOTOPBIC, MO-BUJAMMOMY, «BBI30OBYT PE3KHE JpaMaTHYCCKUEC U3MECHEHHUS B OOIICCTBEY
[3]. B xuHOQuIbMax 3aTparuBacTCsl AHTUYTONHUYECKash UJes BOCCTAHUS MCKYCCTBEHHOTO
WHTEJUICKTa TPOTHB 4eioBeka. Hambonee m3BecTHbie U3 HuX: “Tepmumnarop”, “Marpuna”, “SI —
po6ot” [3]. Mcxons U3 BBIIECKa3aHHOTO, MOYKHO CENAaTh BBIBOJ, YTO MCKYCCTBEHHBIN MHTEJUICKT
MOJKET TIPEJICTABIISITh MOTCHIIMAILHYIO YIPO3Y JUIS YeJI0BEUESCTRA.

TakuM 00pa3oM, MCKYCCTBEHHBIH MHTEIIEKT MOXET OKa3blBaTh KaK IMOJIOKHUTEIBHOE, TaK U
OTpUIATEIILHOE BIUSHUE HA KHU3Hb YelloBeKa. EMUHCTBEHHBIN CIOCO0 yCTPaHUTh €r0 HEraTHBHBIE
3¢ (heKThl — MPOCUYUTHIBATH BCE BO3MOXKHBIE COOM B MpOrpaMMe U UYETKO KOHTPOJIMPOBATH €ro
JeSTEIILHOCTD.
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BIOMETRIC SYSTEMS
Ilinykh A. N.— student, Manuhina I. A. — associate professor
Altai State Technical University after I.1. Polzunov (Barnaul)

It is said that the one who owns the information owns the world. Information needs to be
protected, and biometrics is one of the effective ways to protect it. Biometric technologies in the
near future will play a major role in the issues of personal identification in many areas.

A biometric system is a technological system that uses evidence about a human (or other
organism) to identify it. Such systems rely on certain data about unique biological features of an
organism. The term “biometric” is most often used for specific kinds of programs in the IT world

[1].

Biometric identifiers can be described as physiological versus behavioral characteristics [2].

Physiological characteristics are related to the shape of the body. Among examples are
fingerprints, palm veins, face recognition, DNA, palm print, hand geometry, iris recognition, retina
and scent.

Behavioral characteristics are related to the pattern of behavior of a person, including typing
rhythm, gait, and voice [3].

Good examples of biometric systems that identify data for a security purpose are airport
scanning devices, "bio-password™ systems, or internal data gathering protocols [4].

Biometric systems are used to identify individuals in groups that are under surveillance.
Biometric identifiers are distinctive and measurable characteristics that are used to label and
describe individuals. Such programs use information about human organisms to identify certain
individuals. Biometric systems involve running data through algorithms for a particular result,
usually related to a positive identification of a user or some other individual. They are developed for
security purposes in different applications.

The principle of operation of all biometric systems is similar. The main stages:

1) Collect of the sample of biometric. The scanner or any other device used in the system reads
a certain biological parameter of the person.

2) Data processing. Next, it processes the resulting image or sound, converting them into a
digital code. A database stores code of up to 1000 bits, which is associated with a particular person.

3) Comparison with available data. The system performs a comparison of a captured biometric
with a specific template stored in a biometric database in order to verify the individual is the person
they claim to be.

4) Coincidence / mismatch — the system decides whether the biometric samples match and
makes a decision.

Despite of all the new advances in the field, fingerprints remain the most common type of
biometric identifiers, partly because of their essential uniqueness and permanence, and partly
because, even before modern biometric technologies were available, law enforcement kept
fingerprint identifiers on file.

Being a rapidly advancing IT field, biometrics is offered many different potential applications.
There certainly will appear something between the password problems people face now, and the
privacy issues posed by some biometric identification techniques.
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BMOMETPUYECKUE CUCTEMbI
Wneunbix A. H. — crynent, Manyxuna U. A. — k.¢.H., TO1IeHT
Anraiickuii 'ocynapctBennblil Texunueckuii yausepeutet uM. .M. IlonsyHnosa

['oBopAaT, 4TO TOT, KTO BiameeT WHpopManued — Biaaeer MupoMm. MHpopMmanuio HYXHO
3alMIaTh, a OuMoMeTpuss — OAMH U3 3(P(EeKTUBHBIX cIOCOOOB ee 3amuThl. buomerpuyeckue
TEXHOJIOTUU B OympkaiineM OynaymieMm OyayT MrpaTh BaKHYIO POJIb B BOMPOCAX HACHTHU(HUKAIMU
JIMYHOCTH.

buomerpuueckas cucreMa — 3TO TEXHOJOTMYECKasl CUCTEMA, KOTOpasl UCIOJIb3YeT JaHHBIE O
yejgoBeKke (WM JIpyroM OpraHus3me) sl ero ujaeHTudukauumu. Takue CUCTEMbl OMMPAOTCS Ha
OIlpeJie/IeHHbIE JaHHble 00 YHUKAJbHBIX OHOJOTHYECKHMX OCOOEHHOCTSX OpraHum3Ma. TepMuH
«OMOMETPUYECKU» Yallle BCEro HCHOJb3YeTCs JUIsl KOHKPETHBIX BHJOB IPOrPaMM B MHUDE
nHpopmannoHHbIX TexHoxorui (UT) [1].

buomerpuueckre HAEHTU(PHUKATOPI MOTYT OBITh ONHMCAHBI Kak (PU3UOJOTMUYECKHE WU
[IOBE/ICHYECKUE XapaKTEPUCTUKH [2].

Du3M0NI0rHYecKre XapakKTepUCTUKH CBA3aHbI ¢ GopMoil Tena. B kauecTBe mpumepa MOKHO
IIPUBECTH: OTIEYATKU NalblLIeB, pacno3HaBanue iuua, JHK, nanons pyku, cetuaTka riasza, 3anax,
roJoc.

[ToBeneHueckue 4epThl CBSI3aHbI C MOJIENbIO IIOBEIeHUs YenoBeka. Hanpumep, noxoaka u peusb
[3].

XopommMu puUMepaMu OMOMETPHUYECKHX CHCTEM, KOTOpbIE MACHTU()UIMPYIOT JaHHbBIE IS
1eJsiel 6e30MacHOCTH, ABJSIIOTCS YCTPOWCTBA CKAHUPOBAHUS B a9PONOPTAX, CUCTEMBI «OHO-TIapOIIb
WA BHYTPEHHHUE MPOTOKOJIBI cOOpa TaHHBIX [4].

buomerpuueckue CUCTEMbl HUCHOIB3YIOTCA A WACHTU(QHUKALMU JIML B TpyHnax, KOTOpbIe
HaxoJaTcsl NoJ HalOioneHueM. buomerpuueckue HACHTU(UKATOPHI — 3TO OTJIMYUTENbHBIE U
U3MEpPUMBbIE XapaKTEPUCTUKH, KOTOpPbIE HCIOJIB3YIOTCS s O00O3HAYCHMs] M OINUCAHMS JIIOJCH.
Takue mporpamMMbl HCIOJIB3YIOT HH(GOPMAIMIO O YEIOBEUYECKUX OPraHM3Max sl HACHTU(DUKAIIUH
OIIpe/IeJIEHHbIX JIML. bBbHOMeTpuueckne CHCTEMbl BKJIIOYAIOT B ce0s 3allycK JaHHBIX Yepes3
ITOPUTMBI JUISI KOHKPETHOTO pEe3yJIbTaTa, OOBIYHO CBS3aHHBIE C TMO3WTHUBHOW HACHTU(HKAIMEH
[0JIb30BaTENsl WM KakKoro-nubo napyroro uesnoBeka. OHuU pa3zpaOoTaHbl A oOecredeHus
0€30MaCHOCTH B Pa3IMYHbIX IPUIIOKEHUSX.

[Tpuniun paboThl Bcex OMOMETPUYECKUX CUCTeM aHalorudyeH. OCHOBHBIE JTAallbl:

1) Cbop oOpa3uoB Omomerpuueckux naHHbBIX. CkaHep WM J000€ Jpyroe ycCTpOMCTBO,
UCIOJIb3yeMOE B CHCTEME, CUUTHIBAET ONpPE/IeIEHHbIN OMOTOTHUECKUH MapaMeTp YeI0BeKa.

2) Ob6paboTka JaHHBIX. 3aTeM OH 00pabaThIBaeT pe3yJbTUpPYIOlLlee U300pakeHUEe WU 3BYK,
npeoOpa3ys ux B mudpoBoil koa. basa manHbx xpanut kox g0 1000 O6uT, KOTOpBIA CBA3aH ¢
KOHKPETHBIM YEJIOBEKOM.

3) CpaBHeHHe ¢ HMMeEOIUMHCS JaHHBIMH. CHCTeMa BBINOJHSAET CPABHEHUE IOJy4YEHHON
OroMeTpuyecKoil MHPOpPMAIIMN C KOHKPETHBIM I1a0JIOHOM, XPaHSIIUMCS B OMOMETpHYecKor Oasze
JAHHBIX, YTOOBI IPOBEPUTD, ABJISIETCS JIU JIUIO YEJIOBEKOM, KOTOPOT'O OHU YTBEPKAAIOT.

4) CoBnaneHue / HECOOTBETCTBUE — CHCTEMa PEIIaeT, COOTBETCTBYIOT JIU OMOMETpHUUYECKHE
JaHHBIE ¥ IPUHUMACET PEILICHUE.

Hecmotpss Ha Bce HOBBIE JOCTMXKEHMSI B 3TOW 00JIacTH, OTIEYATKH NaJbLIEB OCTAIOTCS
Hauboyiee paclpoCTpPaHEHHBIM TUIIOM OMOMETPHUUYECKUX HICHTU(HUKATOPOB, OTYACTH H3-3a HUX
CYLIECTBEHHONH YHHKAJIbHOCTH U IIOCTOSHCTBA, a OTYACTU IOTOMY, 4YTO Jake 1O TOro, Kak
MOSIBUJIUCH COBPEMEHHBIE OMOMETPHUECKUE TEXHOIOIUH, IPABOOXPAHUTEIbHbBIE OpPraHbl XpaHUIU B
(aiinax uIeHTHPUKATOPHI OTTIEYATKOB TATBIIEB.

[Tockonbky OmMoOMeTpusi SBISETCS OJHUM M3 HaNpaBICHUH OBICTPO pa3BHBAIOLICHCS cdepsl
MH(OPMALIMOHHBIX TEXHOJOTUM, Tepe] Hell pacKphIBaeTcs MHOIO Pa3JUYHBIX BO3MOXKHOCTEH
npuMeHeHus. HecOMHEHHO, MOSIBUTCS YTO-TO €IIe MEXAy HpoOjaeMoil ¢ mapoisiMu, ¢ KOTOpOH
ceifuac CTaJKUBAIOTCS JIIOJU, M BONpPOCaMH KOH(PHUACHLHAIBHOCTH, CBSI3aHHBIE C HEKOTOPBIMU
OMOMETPHUECKUMH METOJaMU UACHTU(DHKAIIHH.
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USING CLOUD TECHNOLOGIES
Klimenko A. I. — student, Abukhova I. U. — associate professor
Altai State Technical University after I.I. Polzunov (Barnaul)

In the last few years cloud computing services are widely distributed. This technology provides
ubiquitous and convenient network access to data, applications, servers. According to «Forbes»
magazine experts, the world revenue from the implementation of cloud technologies will only grow
up and by 2020 will reach 167 billion dollars. The purpose of this project is to analyze the benefits
of implementing cloud technologies, the associated risks and methods for their elimination.

Cloud technology has a number of significant advantages. Let’s list some of them.

Price efficiency - one of the most significant benefits of cloud services is that they allow you to
reduce costs, because the user does not use storage space for servers or any IT infrastructure, all this
is done by the provider, there is no power cost, administrative costs and software updates.

Flexibility - it's enough just to change the size of the system used and its capacity, install the
necessary applications and services.

Accessibility - any user who has access to the Internet can access the system, and for this
purpose not only a computer can be used, a smartphone or a tablet can also be used.

Reliability - cloud computing services provide an opportunity to store data securely, and in
case of loss, you can simply restore it.

Manageability - the user is provided with a simple, intuitive system management interface.

Protection from natural disasters - cloud services are subject to a much smaller risk of
disruption of integrity due to natural phenomena.

Nevertheless, despite all the above advantages, cloud technologies have a number of
drawbacks.

Downtime - whatever one may say, even the most reliable providers have system malfunctions,
and you can not control it, this can lead to system hang out or loss of data.

Security is something that should be taken care of primarily by working with cloud services,
because when a user sends his corporate data to the cloud system, the owner of the cloud system
gets full access to them. Also, systems are often stored on one server, and hackers who are on the
same server with campaigns can try to access them.

Limited control - data downloaded to the cloud can be stored there for years, and the user does
not know about it, a complete deletion of data and some services may not be available.

In many ways, the solution to the above problems is to simply rely on the reliability of the
provider, as in many other cases when using cloud services. Sufficient data security on the network
can ensure the use of authentication, encryption and data protection protocols, as well as the
provision of individual virtual machines and the implementation of VPN technology. However,
many experts believe that the advantages of cloud computing just outweigh the disadvantages.
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HCITIOJIb30BAHME OBJIAYHBIX TEXHOJIOT U
Knumenko A. U. — crynent, Adyxosa U. 0. — noneHT
AnTaiickuii rocy1apcTBEHHBIN TeXHHYeCKui yHuBepcuteT um. .U, TToasynosa ()

B nocnenHue HECKONbKO JIET Bce 0OJblliee pacIpOCTpaHEHUE HOIY4at0T CEPBHCHI 00JIAYHBIX
BBIYHCIICHUH. DTa TEXHOJOTH TMPEJOCTaBISET TMOBCEMECTHBIM M YIOOHBIH CETEBOW JOCTYN K
JaHHBIM, IpUIIOXKeHHs, cepBepaM. [1o omeHke skcrepToB xypHaia «Forbesy», muposas exeroqnas
NpUOBLIb OT peaH3aly 00JIaYHBIX TEXHOJIOTHH OyAeT ToibpKo pacTd u K 2020 roxy nocturuer 167
MWIIMApAOB AoiuiapoB. Llenbro AaHHOM paboThl SABISETCS aHAIU3 IPEUMYIIECTB BHEIPEHUS
00JIAYHBIX TEXHOJIOTHH, CBI3aHHBIX C 3TUM PUCKOB U METO/OB MX yYCTPAHCHHS.

VY 005auHBIX TEXHOJIOTUH €CTh PAAJl CYILIECTBEHHBIX IUTIOCOB. [lepeuncianm HeKOTopble U3 HUX.

LleroBas 3()(h)eKTUBHOCTH - OJJHA M3 CaMBIX 3HAYUTEIBHBIX BBITOJ OOJAYHBIX CEPBUCOB 3TO TO
YTO OHM II03BOJISIIOT YMEHBIIATh 3aTPaThl, TAaK KaK I0Jb30BATENIb HE MUCIOJIB3YET MIOMELICHUS IS
XpaHeHHs1 cepBepoB WM Kakoil-ro IT wHpacTpyKTypsl BCeM ATHM 3aHHUMAeTCs NpoBaiep,
OTCYTCTBYIOT 3aTpaThl Ha 3JIEKTPO’HEPTuIO, aJMHHHUCTPATUBHBIE pacxolbl U OOHOBIIEHHUE
MIPOrpaMMHOTO 00€CTICUCHUS.

['nbKocTh — 10CTaTOYHO HNPOCTO U3MEHUTH Pa3Mep HCIOJIb3YyeMOH CHCTEMbl U €€ MOIIHOCTb,
YCTaHOBHUTH HEOOXOIMMBIE TIPUIIOKEHUS i CEPBHCHI.

JlOCTYIIHOCTh — JIOCTYIl K CUCTEME MOKET MOJIY4MTh Jr000H Mosib30BaTeNb, Y KOTOPOrO €CTh
JIOCTYIl B UHTEPHET, U JUIsl 9TOTO MOKET HUCII0JIb30BAThCs HE TOJIBKO KOMIIBIOTED, MOJOUIET TaKKe
CMapT(OH WM IJIaHILET.

HanexxHocts — cepBUCHl OONAYHBIX BBIYMCIECHUN NPEAOCTABISIOT BO3MOXHOCTh HAJEXKHO
XPaHUTh JAHHBIE, & B CIIy4ae YyTEPU UX MOKHO TOCTATOYHO IPOCTO BOCCTAHOBUTD.

YrpaBiseMoCTb — IOJIb30BATEI0 IPEIOCTABISETCS NPOCTONM, HWHTYUTHUBHO TOHSTHBIN
uHTepdeiic yrnpaBieHus: CUCTEMOII.

3amuTa OT CTUXMHHBIX OEICTBUH - OOJAYHBIE CEPBUCHI IMOABEPKEHBI IOpa3f 0 MEHBbIIEMY
PHUCKY HapyLIEHUS LIEIOCTHOCTH 110 IPUYMHE PUPOIHBIX SBJICHUM.

Tem He MeHee, HECMOTpPsI Ha BCE BBILIETIEPEUHCIEHHBIE PEUMYIIECTBA 00IauHble TEXHOJIOTUN
UMEIOT PsIl HEAOCTATKOB.

[TpocToii — Kak HU KPYTH, JJaXKe y CaMbIX HAJIEKHBIX MPOBaiiiepoB cirydaroTcsi coou B pabore
CUCTEM, U BBl HE MOXETE 3TO KOHTPOJIUPOBATh, TO MOXKET IPUBOJIUTH K 3aBUCAHUIO CUCTEMBI MIIU
yTepe TaHHBIX.

bezonacHOoCTh — TO, 0 YeM CTOMT M03a00TUTHCS B MEPBYIO Ouepeib, paboTas ¢ 0OJaYHBIMU
cepBHCaMH, Belb KOIJa MOJb30BaTENb OTIPABISET CBOM KOPIOpPATHBHBIE J1aHHbIE B OOJAYHYIO
cucTeMy, Biajenel] 00JauHOW CUCTEMBbI MOJy4yaeT MOJHBIA IOCTYNl K HUM. Takke CHUCTEMBI
3a4acTyl0 XpaHATCS Ha OJHUX CepBepax, U XaKephl, OKa3aBUIMCh HA OJAHOM U TOM K€ CEpBEpe C
KaMITaHUSMH, MOTYT MONBITATHCS MOIYYUTh K HUM JIOCTYII.

OrpaHn4eHHOCTh YIpPAaBJIEHUS — JaHHbIE 3arpy>KeHHble B O00JAKO MOTYT XPaHHUTHCS TaM
roflaMH, U MOJIb30BaTeIb HE y3HAeT 00 TOM, MOJHOE yIAJeHUE AAHHBIX U HEKOTOPHIX CEPBHCOB
MOXET OBITh HEJOCTYITHO.

Bo MHOroMm pemienue BbILIETIEPEYUCICHHBIX MTPOOJIEM CTOUT B TOM, YTOOBI IPOCTO HAAEATHCS
Ha HaJA&KHOCTh MOCTABIIMKA, KaK U BO MHOTHX JIPYTHX CIIy4asX MPHU HUCIOJIb30BAHUU OOJAYHBIX
cepBucoB. JlocTtaTouHylo 0€30MacHOCTh JaHHBIX B CETH MOXKET OOECHeYUTh HCIOJIb30BaHUE
ayreHTUGUKalIUM, IHU(pOBaHUS M MPOTOKOJIOB 3alUTHl JIAaHHBIX, a TaKKe BbIIEICHUE
MOJIb30BATEII0 OTJCNBHBIX BUPTYalIbHBIX MallMH M peanuzaius TexHojorun VPN. Opnnaxo,
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MHOTHE JKCHEPTHl CYUTAIOT, YTO JOCTOMHCTBA OOJAYHBIX BBIYHCICHUI MPOCTO TEPEBEIINBAIOT
HEJOCTATKH.
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COMPUTERIZATION: PROBLEMS AND SOLUTIONS
Kolomiets L. A. — student, Rogozina I. V. — Doctor of Philological Sciences, professor
Altai State Technical University after 1.I. Polzunov (Barnaul)

After the invention of computer technology, it started to be used in all spheres of human life.
According to the information of the Russian Federal State Statistics Service, in 2013 44 people out
of 100 had a personal computer; moreover, 26 of them had Internet access. As of today these
figures have grown dramatically: 54 out of 100 people have computers and 31 of them have access
to the Internet.

These statistics reflect the dynamic process of computerization. Computerization causes the
problem of machine invasion in those spheres of life which used to be man’s exclusive privilege.
Computers do all the creative work, while people have to do routine work only. It leads to a gradual
loss of intelligence and computer addiction [1].

One of the manifestations of this trend is the appearance of robotics. It is becoming less
expensive; its opportunities are growing, as a result robots can replace many low-wage workers in
the services sector. The statement of Herman Gref, head of Russia’s Sberbank, clearly confirms it:
there are plans to replace 80% of Sberbank’s employees by machines [2].

An article written by C. B. Frey and M. Osborne from Oxford University on the potential effect
of technical progress in computerization on the US labor market gives the following statistics: about
47% of workplaces are under threat of computerization in the coming decades [3]. In Russia, the
number of workplaces has already been reduced by 20-30% [4].

All the problems mentioned above lead to serious social consequences such as unemployment,
increase of crime rate, decrease of the population’s interest in work, etc.

In our opinion, the problem can be solved by making program interface more sophisticated. To
use and control computer technologies employees will have to improve their skills and deepen their
knowledge on a permanent basis, which will be able to prevent professional and intellectual
degradation. As today’s society cannot stop using computers, it is becoming more and more
important to pay special attention to self-development apart from work.

Bibliography
1. Ha aBromare: mo4yeMy KOMIIBIOTEPHI YTPOYKAIOT HAIIEMy HHTEUICKTY [DIIEKTPOHHBIN
pecypc]. — Pexum moctyma: https://theoryandpractice.ru/posts/10107-human-vs-machine. —

3ariaBue ¢ SKpaHa.

2. I'ped mpenckazanm 3aMeHy ThICAY JIIOJIEH HCKYCCTBEHHBIM HHTeNIeKToM B COepOaHke
[D71eKTpOHHBIN pecypc]. Pexum JOCTYyIIA:
http://www.rbc. ru/f|nances/08/09/2016/57d194e69a79470ff754a8ac

129



3. @peii, Kapn benenukr byaymiee TpynoycTpoHCTBO: Kak KOMIIBIOTEpU3allMs BIUSAET Ha
pabory [Tekct] / Kapn beneaukt ®@peii, Maiikn A. Oc6opr // Oxchopackuit yauepcutet. — 2013.

4. B Ooppbe 3a paboume MecTa pOCCHSHAM TPUISTCS KOHKYpUPOBAaTH C pPoOOTaMu
[DnexTponnsiii pecype]. — Pexxum mocryma: https://news.rambler.ru/articles/36089015-oni-vse-
sdelayut-za-nas/?updated=news.

KOMIIBIOTEPU3ALIA ITPOU3BOACTBA: [TPOBJIEMbBI 1 PEIHEHU A
Konomuer JI. A. — cryaenr, Porozuna U. B. — x.dunon.u., mpodeccop
AnTalickuil rocyapCcTBEHHbBIN TexHnueckuil ynupepcurtet uM. M.U. TTomsynosa (1. baprayon)

C nosiBIEHUEM 3JIEKTPOHHO-BBIUMCIUTEIFHON TEXHUKH HAYAJIOCh €€ BHEJPEHUE BO BCE Cepbl
nestenpHocTH obmiectBa. [lo nanHbiM PenepanbHON €y Obl MOCYAapCTBEHHOM CTATUCTUKU Ha
2013 rox, 4KciioO MepCOHANBHBIX KOMIBIOTEpOB Ha 100 paboTHUKOB nocTHrano 44, u3 KOTOPhIX 26
MMeNH BBIXOJT B ceTh MHTepHeT. Ha ceromHsmauii AeHb 3T NUGPBI 3HAYUTEIBHO YBEIUYHINCEH: Ha
100 yenoBek npuxoautcst 54 KOMIbIOTEPA, U3 HUX 31 UMEIOT JOCTYII K CETH.

Ha nam B3rmsn, 3ti uudpel CBUIETENBCTBYIOT 00 HMHTEHCHUBHO IPOXOJIALIEM IpoOIecce
KOMITBIOTEPHU3AIMU MPOU3BOACTBA. B 3TOi CBsSI3M BO3HUKAeT mpoOiieMa BTOPKEHHS MAIlUH B TE
00JIaCTH JIEATENILHOCTH, KOTOpPBIE JO 3TOr0 OBUIM HCKJIIOUUTENILHOW MPHUBHIIETHUECH YEIOBEKa.
KoMmmpioTeppl OTHUMAaOT y OOIIEeCTBa TBOPYECKYIO paboOTy, OCTaBiss JHIIb PYTUHHYIO
MeXaHMUYecKyto. BplieckazaHHOe BElET K TOMY, YTO JIIOAM MOCTENEHHO TEPSIOT YMCTBEHHbIE
CIIOCOOHOCTH M CTAHOBSITCS BCE O0JIee 3aBUCUMBIMU OT BBIYMCIUTENBHON TEXHUKH [1].

OmuuM W3 TPOSBICHWH  TEHJCHIMM K  KOMIIBIOTEPU3allUU  SBJISICTCS  MOSIBJICHUE
pobotoTexHuku. E€ cTOMMOCTh MOCTENIEHHO CHUXKAETCS, & BO3MOKHOCTH PACIIUPSIOTCS, U, TAKUM
o0Opa3oM, poOOTHI MOTYT 3aMEHUTH PabOYyI0 CHIy B IIMPOKOM CEKTOpPE HHU3KOOIUIAYMBACMBIX
npodeccuit B chepe ycayr. IlpsmbiM moaTBepkAeHUEM sBISETCS 3asBieHHe riaaBel COepOaHka
I'epmana I'peda o muranupyemoii 3amere 80% COTpyAHHKOB MalIuHAMM [2].

B crarbe yuénsix Oxcdopackoro ynusepcuteta K. b. @pes u M. A. OcOopHa, MOCBAIIEHHON
BO3MOYKHOMY BO3CHCTBUIO TEXHHUYECKOTO IpOrpecca B 00JACTH KOMITBIOTEPU3ALUU HA PHIHOK
tpyna B CLHA, mpuBoguTcs crneayromas ctatuctuka: okono 47% padounx mect B CIIIA Haxoasres
B 30HE BBICOKOTO PHUCKa KOMIBIOTEpU3AIMU B ONmxkaiie Heckoybko necsatuietuit [3]. B Poccun
BCIIC/ICTBUE KOMIIBIOTEPU3ALUH KOJIMIECTBO Pabounx mMecT cokpatmiock Ha 20-30% [4].

Bce nepeuncneHHble MpoOJIeMbl BIEKYT TaKHE CEpPhE3HBIE COLMAIbHBIE MOCIEACTBHS, Kak
0e3paboTruiia, yxyanieHne KpUMHUHOTCHHON CUTYaIluH, CHIDKEHUE MHTepeca HaceleHusl K Tpyay U
mp.

[To namiemMy MHEHHIO, MPOOJIEMY MOXHO pEIIUTh, YCIOXKHUB HWHTepdeiic mammH. Jlns
MPaBUIBLHOTO YIPAaBICHUS W TPUMEHEHHUS TEXHUKH YEJIOBEK OyAeT BBIHYXKICH IOCTOSHHO
OOHOBJISITH CBOM 3HAHMSI, YTO MPEAOTBPATHT JAerpanaruio. [lockonbky Ha CETOAHSIIHUN JeHb
OOIIECTBO HE MOXET OTKa3aTbCsl OT KOMIBIOTEPOB IOJHOCTHIO, CTAHOBUTCA Bce 0OOjee BaKHO
yIeNsITh OOJIbIIIOe BHUMAaHKE CAMOPAa3BUTHIO BHE TPOU3BO/ICTBA.
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130



4. B 0Oopnbe 3a paboume MecTa pOCCHSIHaM TPHUAETCS KOHKYpHpOBaThb C poOoTaMu
[DnexTponnbiii pecype]. — Pexxum moctyma: https://news.rambler.ru/articles/36089015-oni-vse-
sdelayut-za-nas/?updated=news.

THE CURRENT STATE OF DEVELOPMENT OF NEURAL NETWORKS
Koryakin I. N. — student, Bobrovskaia N. A. — assistant professor
Altai State Technical University after 1.I. Polzunov (Barnaul)

Recently, there has been an increased interest in neural networks, which are successfully used
in solving problems of forecasting, classification, recognition, data analysis and control. For
example, today neural networks are used in speech and text recognition programs, as well as in
image search.

An artificial neural network is a sequence of neurons connected together. Some of the neurons
are external inputs of the neural network, and some are external outputs. By feeding any numbers to
the inputs of a neural network, we get a set of numbers at the outputs [1].

The idea of neural networks came into programming from biology, first formalized in the
works of Warren McCulloch and Walter Pitts [1]. Due to their structure, the machine acquires the
ability to analyze and even memorize various information. In other words, artificial neural networks
are something like a computer model of the brain.

One of the most important properties of neural networks is their ability to learn on the basis of
incoming data. Neural networks have the ability to generalize, they can obtain a valid result based
on data that has not been encountered in training [2].

Analysis of scientific literature and practical activities has made it possible to identify a
number of important problems that hamper the use of this technology:

e People exploring this area should try many different architectural networks, train each of
them separately and then choose the one that is the best at solving the task. As a consequence,
training neural networks is a non-trivial task, requiring an experimental selection of many
parameters.

e Modern neural networks are mostly networks of backward propagation is one of the most
popular modern algorithms. But it has some drawbacks. First of all, the main problem is an
indefinitely long learning process. When solving complex problems, the learning process can take
days or weeks, or does not have a definite deadline.

e Traditional neural networks are unable to explain how they solve the problem. Internal
representation of results is often so difficult, that it cannot be analyzed [3].

So, the technology of neural networks requires the improvement of its theoretical foundations
and existing methods.

In this direction, since 2006, a number of studies have been conducted with the participation of
such people as Geoffrey Hinton and Ruslan Salakhutdinov and Yann LeCun. Practical results
allowed to develop a whole group of technologies and solutions in the field of Deep learning. Due
to the development of modern computer technology training has got hundreds of times faster. There
are also large and publicly available data sets, such as ImageNet, where neural networks can learn.
And ready-made, pre-conditioned neural networks appeared, that can recognize images, on the basis
of which it is possible to make applications without dealing with the long preparation of neural
networks for work.
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COBPEMEHHOE COCTOSIHUE PA3BUTHSA HEMPOHHBIX CETEM
Kopsikun U. H. — ctynent, booposckas H. A. — noreHT
Anraiickuil rocyaapcTBeHHbIN TexHuueckuil yausepcutet uM. .M. [lonsynoBa (1. bapnayin)

B nocnennee BpeMs HaOIt0aeTCsl MOBBIIIEHHBI MHTEPEC K HEWPOHHBIM CETSAM, KOTOPbIE
YCHENIHO MPUMEHSIIOTCS TP PELICHUH 3a]1a4 MPOrHO3UPOBaHUS, KJIaCCU(PUKAIIMU, PACTIO3HABAHNUS,
aHaJlu3a JAHHBIX M ymnpasieHus. K mnpumepy, cerogHss HEHpOHHBIE CETH MCHOJIb3YIOTCS B
IporpaMMax pacrno3HaBaHUS peyH U TEKCTa, a TAK)Ke MOUCKa U300pasKeHu .

HckyccTBeHHast HEHPOHHAs CETh — 3TO MOCJIE0BATENbHOCTh HEHPOHOB, COEIUHEHHBIX MEXIY
coboii. HexoTopbie M3 HEUPOHOB SIBIISIOTCS BHEIIHMMH BXOJaMU HEHPOHHOH CETH, a HEKOTOPHIC
BHEIIHUMU BbIXxoAaMu. [logaBas ro0ble yrcia Ha BXOIbl HEHPOHHOM CETH, MBI OJy4aeM KaKOH-TO
Habop yucen Ha BeIxoaax [1].

Wnes HEWpOHHBIX ceTel MpuIIa B NPOrpaMMHUpPOBaHME M3 OHOJOTHH, BIIEPBBIC
dbopmaim3oBanHas B paborax Yoppena Mak-Kammoka u Yonrepa Ilurrca [1]. bmaromaps ux
CTPYKType, MallMHa OOpeTaeT CHOCOOHOCTh AHAIM3HPOBATH M JaK€ 3allOMUHATH PA3TUYHYIO
unpopmanuto. IpyrumMu ciaoBaMH, UCKYCCTBEHHBbIE HEHpPOHHBIE CETH SIBJISIFOTCS, YE€M-TO BpOJE
MAaIlMHHON MOJIENIN MO3Ta.

OaHUM U3 caMbIX BaYKHBIX CBOMCTB HEUPOHHBIX CETEH SIBISIETCSA UX CIIOCOOHOCTh 00ydaThecs Ha
OCHOBE TOCTYMAIMINX JaHHBIX. HelipoHHbIE ceTu CrOCOOHBI K 00O0OIIEHUI0, TO €CTh OHH MOTYT
noJiyyaTh OOOCHOBAHHBIM pe3ydbTaT Ha OCHOBAaHUM MJAaHHBIX, KOTOpPbIE HE BCTPEYAIUCh IPHU
oOyuenuu [2].

AHanu3 Hay4yHOM JUTEpaTypbl M NPAKTUYECKOM JEATEIbHOCTH IO3BOJIWJI BBIIAEIUTH PAJ
TPaIUIIMOHHBIX TPOOJIEM, KOTOPBIE TOPMO3SIT UCIIOIH30BAHNE TAHHON TEXHOJIOTHH.

e lccnenyronue AaHHYIO OOJACTh JIIOAM, TOJIKHBI MPOOOBATH MHOMXECTBO PAa3HOOOPA3HBIX
aApXUTEKTYp CeTell, 00y4aTh KaXXAYI0 U3 HUX B OTJEIBHOCTU U 3aT€M BBIOUPATH Ty, KOTOPAs JIydIlie
BCEro CHOCOOHa peliarh MOCTaBJIEHHYIO 3anady. Kak ciencrBue, oOydeHue HEWpOHHBbIE ceTeit
SBIIAETCS HETPUBHAIBHOM 3ajmaueil, TpeOyromeil 3KCIepUMEHTaIbHOW MOAOOPKH MHOTHX
[1apaMeTpoB.

e Heiiponnble ceTH B OOJBIIMHCTBE CBOEM IMPEACTaBISAIOT COOOH ceTu 00paTHOro
pacnpocTpaHeHHUs! OLIMOKU — OJHOI0 U3 Haubosee MOMYJISIPHBIX COBPEMEHHBIX anroputMoB. Ho y
HEero ecTb HeaocTaTku. IIpexie Bcero OCHOBHOM MpoOieMoil sSBISETCS HEONpPENeNeHHO TOITUi
nporiecc o0ydeHus. [lpu pemieHnn CIOKHBIX 3a/1ad MPOIeCC 00yYeHUsT MOXKET MOTpeOOBaTh THU
WM HeJleNH, WM BOOOIIe HE UMETh KOHEYHOTO CPOKA.

e TpamuuuoHHBIE HEHPOHHBIE CETH HECIMOCOOHBI OOBSACHHUTH, KAKMM OOpa3oM OHH PEIIAI0T
3aj1auy. BHyTpeHHee npeicTaBieHue pe3yinbTaToB 00y4€HHs 3a4acTy0 HaCTOJIBKO CIO0XHO, YTO €ro
HEBO3MOKHO IPOaHAIN3UPOBATh [3].

TakuM 00pa3oM TEXHOJIOTHS HEHPOHHBIX CeTel TpeOyeT YIydllIeHUs CBOMX TEOPETHUYECKHX
OCHOB U CYIIECTBYIOLINX METOJIOB.

B nannom nanpasnenuu ¢ 2006 rona npoBeneH psl UCCIEAOBaHUN C y4aCTUEM TaKHX JIIOJen
kak Jxepdpu Xunron, Pycnan CanaxyruannoB u SH JIekyH nmpakTHuecKue pe3yabTaThl KOTOPHIX
MTO3BOJIMJIM Pa3paboTaTh LETYI0 TPYIITY TEXHOJIOTUN U pElIeHUH B 00J1aCTH TITyOMHHOTO O0yUYeHHUS.
Taxxe 6marogapsi pa3BUTHIO COBPEMEHHOM BBIYUCIUTEIHHON TEXHUKH 00yUeHHUE CTaI0 MPOXOIUTh
B COTHU pa3 ObicTpee. [losBunuche Oonbline W OOLIEAOCTYIHbIE MAaCCHBBI JaHHBIX, TaKue Kak
ImageNet, Ha KOTOpPHIX MOXHO O0OydaTbcs. Takke TMOSBHIIMCH TOTOBBIE, TMpeAo0yueHHBIC
HEHpOHHBIE CEeTH, pacrho3Haromue o0pa3bl, Ha OCHOBAaHMM KOTOPHIX MOXKHO J€JaThb CBOU
MIPUIIOKEHUS, HE 3aHUMAsICh UTUTENFHOM MOATOTOBKON HEMPOHHBIX ceTell K padoTe.
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COMPUTER VIRUSES
Levchenko L. Y. — student, Manukhina I. A. — associate professor
Altai State Technical University after 1. 1. Polsunov (Barnaul)

Computer viruses are specially written programs or assembly algorithms which when executed,
replicate by reproducing themselves or infecting other computer programs by modifying them. A
virus can inject its code into the files, documents, web sites, messages and boot sectors of disks. Its
goal is to affect the operation of the programs, exchange of information or a barrier action to work
on the computer.

Popular types of computer viruses are:

— network viruses

— file virus

— boot virus

Network viruses are malicious programs that infiltrate the computer by means of local and
global networks. Their principle of operation is the ability to send your code without outside help
on a workstation or a remote server. The work of the virus can cause damage to important
information and even to the discontinuance of the system. The best solution for defending an
interconnected organization is to implement a program equipped with a network-based firewall.

File viruses are malicious programs which, for their reproduction use the file system of the
operating system. These viruses write their codes instead of code infected files. They destroy all the
contents of the file. Upon running a program that has been corrupted by file viruses, the virus
duplicates the malicious code and applies it to other executable applications on the computer. The
best solution for defending of this virus is banning the execution of files not previously scanned by
antivirus programs.

Boot viruses are malicious programs which trespass in the computer infecting the boot sector
and the boot sector of the hard drive. Boot viruses operate on standard algorithms running the
operating system. Infection occurs when a user starts operation system from the disk. The virus
moves the original boot sector to any other sector of the disk. The computer becomes wide open to
virus coders. With enough skill, an intruder can obtain complete control over the system. The best
solution for defending of this virus is the refusal to load the operating system from floppy disks and
install BIOS protection of the boot sector from being changed.
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KOMIIBIYOTEPHBIE BUPYCHI
Jlepuenko JI. }O. — crynent, Manyxuna 1. A. — x.¢.H., 101IeHT
Anrarickuil ['ocynapctBenHbiil Texanueckuil yausepenurer uM. ML.H. ITonsyHoBa

KomnbroTepHble BUPYCHI — 3TO ClIEHUATbHO HATMCAHHbBIE IPOrPaMMBbl UJTU AJITOPUTMBI COOPKH,
KOTOpbIE TIPU MCIIOJHEHHWU CIIOCOOHBI BOCIPOM3BOJAUTH ceOs M 3apakaTh APyrue MpOrpamMMbl
nyreM ux mMoaudukanud. Bupyc MoxkeT BHEIPUTH CBOM MPOrpaMMHBIN Kof B (ailsibl, JOKYMEHTHI,
Be0-CaliThl, COOOIIEHHUSI M 3arpy304YHbIE CEKTOpbl TUCKOB. Ero menp - HOBIMATH Ha paboTy
nporpaMMm, oOMeH HHpOopMaIlel Uil HapyIIUTh padoTy KOMITbIOTEpa.

[TonynsipHBIMM BUIaMU KOMIIBIOTEPHBIX BUPYCOB SIBJISIOTCS:
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— CEeTEeBbIE BUPYCHI

— (paitioBBIC BUPYCHI

— 3arpy304HbIE BUPYCHI

CereBble BUPYChl — 3TO BPEIOHOCHBIE MPOTPaMMBbl, KOTOPBIE NMPOHUKAIOT B KOMIIBIOTEP C
MTOMOIIIBIO JIOKATBHBIX WX TJI00ambHBIX ceTeld. [IpUHIMIIOM HX paboTHI SIBISIETCS BO3MOYKHOCTH
nepenaTth CBOM Koa 0e3 CTOpOHHEH TNoMOIIM Ha pabodyylo CTaHUUI0O WU yJAJICHHBIN
cepep. Pabora Bupyca MOXKET NpPHUBECTH K TMOBPEKICHUIO BAXHONW HMHQOpMAIMM U JaXe K
npekpaieHuto pabotsl cuctemsl.[1] Jlydmiee pemieHue A 3alUThl OT TaKOro BHpyca — 3TO
OCHACTUTh CHCTEMY CETEBBIM OpaHIMay’poMm.[2]

@aiinoBble BUPYChl — 3TO BPEAOHOCHBIE MPOrPaMMbl, KOTOPBIE, IJISi CBOETO Pa3MHOXKEHUS
UCIOJNIB3YIOT (DalIOBYIO CHCTEMY OINEPAMOHHOW CHUCTEMBI. DTH BHPYCHI 3alMCHIBAIOT CBOUW KO
B3aMeH Koja 3apaxaemoro ¢aitnoB. OHHM yHHYTOXKAIOT BCE comepkumoe (aiina.[1] Ilpu 3amycke
MIPOrpaMMBbI, KOTOpasi OblIa MOBpeX IeHa (alIOBEIM BUPYCOM, BUPYC AYOJIHUPYET BPEIOHOCHBIN KO
U MPUMEHSIET €ro K JIPYruM HCIOJHAEMbIM MPUIIOKEHHUSIM Ha Komnbrotepe[2]. JlydmuMm pemenneM
IUISL 3aIUTHI OT ATOTO BUpPYyCa SBJISETCS 3alpeT Ha BBIOJHEHHE (PaiiIoB, KOTOpPBIE paHee He ObLTH
MPOBEPEHBI AHTUBUPYCHOM TTporpamMmoii [1].

3arpy304Hble BUPYChl — 3TO BPEIOHOCHBIE MPOrPAMMbI, KOTOPBIE MPOHUKAs Ha KOMIBIOTED,
3apakaroT 3arpy304HbId CEKTOP WM 3arpy304YHbIN CEKTOP KECTKOr0 JUCKA. 3arpy304HbI€ BUPYCHI
paboTalT C MOMOIIBIO CTAHJAPTHBIX AJTOPUTMOB 3aIyCKa OINEPAIMOHHOW CHCTEMBI. 3apaKeHHE
MIPOMCXOAUT B MOMEHT, KOI'JIa MOJIb30BaTellb 3arpyXaeT CUCTeMY C AUCKa. Bupyc mnepemeraet
OPUTHHAIIGHBIA boot-cekTop Ha 000l Apyroit cekrop awcka [1]. KommbroTep craHoBUTCS
JOCTYIIHBIM JUI1 XO03fMHa BHpyca. llpu pocTaTouHOM MacTepcTBE, 3J0YMBIIUIEHHUK MOKET
MOJTYYUTh MOJTHBIA KOHTPOJIb HaJ cuctemon [2]. Jlydiiee pemienue asis 3auuThl OT 3TOr0 BUpyca —
3TO OTKa3 OT 3arpy3KH OINEPAIlMOHHOM CHUCTeMbl ¢ TMOKUX AMCKOB U ycTaHoBke B BIOS 3ammTsl
3arpy304HOr0 CEKTOpa OT U3MeHeHui [ 1].

Cnucok JiuTeparyphl:
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ONLINE TOOL FOR MODELING AND VERIFICATION OF DISTRIBUTED SOFTWARE
Lozhkina D.D. — student, Staroletov S. M. — Ph.D., associate professor,
Petrushova N. V. — senior teacher
Polzunov Altai State Technical University after I.1. Polzunov (Barnaul)

One of the most important steps in software development process is conformity checking of the
software system to given requirements formulated at the initial stage. Failures and malfunctions of
the system may have adverse consequences, so during development strong requirements must be
determined for the behavior of components of the system and their interaction, as well as methods
for verifying that the system satisfies the given requirements. Software testing process cannot prove
the product quality; it can only find few bugs, because testing under all combinations of inputs is
not feasible [2]. This problem is especially relevant in the production of distributed communicating
systems, where the developer must control all the possible combinations of interactions between
parallel processes. An alternative approach is a process of verifying software — the process to
determine whether the product satisfies the specified requirements [1]. Formal verification as a
formal proof (or disproof) of the fact that the model of the software system satisfies the formal
specification of its behavior is one of the most upcoming and important methods for improving the
quality of complex systems [1].
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Now we can observe that there is a problem with existing formal verification tools, which are
intended for experts in this area, and there is no support for them in developers' community. The
tools are powerful but very complex and the shells for them are inconvenient. To follow the
verification process the specification of the program must consist of a set of formal statements
about desired properties of the system's behavior, expressed in terms of the language of logic, in
particular, in linear-time temporal logic (LTL), but only few developers know about this one [1]. It
can be a significant obstacle to the practical use of verification tools.

During the scientific research work we are implementing a web-application. It is an online
portal for modeling and verification, which allows users, without having special software on the
computer, to design diagrams of distributed systems that represent communicating processes
through messages, generate code automatically by them, and set requirements in verbal and graphic
form to further verification.

Application capabilities:

The user can register an account to create, store and edit his projects.

The project-editing tool allows user to declare system variables and communication channels,
design diagrams of the processes and generate Promela code for the verification as the Spin formal
verifier uses this language as an internal [4]. We also plan to generate the runnable code of the
system in Erlang programming language from the same diagrams [3].

The visual tool to design a system model consists of a drawing board and a pallet with a set of
graphical objects that are common visual primitives for describing diagrams of algorithms,
programs, data and systems, so any developer can build their own process model. The application
allows users to work with several processes at once to verify parallel computing systems.

System requirement module also has a visual tool for creating and editing. The user can set
expected system requirements in natural language and in the language of linear-time temporal logic
with using graphic objects and user-defined system variables.

The visual tools allows users to avoid expressing requirements in temporal logic by
themselves, because it is difficult to understand. The application extracts LTL formulas from
system requirements diagrams specified by the user.

When the model is designed and the specification is given, the user can perform verification of
his system to obtain formal proof of the correctness of the model or a counterexample showing the
inconsistency between the requirements of the model and the model itself.

The developed application allows a wide range of users who are not experts in verification to
create models of distributed interacting systems and to check the programs for correctness, thus
increasing their reliability.
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ONLINE CPEACTBO J1s1 MOAEJIMPOBAHUW A U BEPUOUKALINN
PACIIPEJJEJIEHHOTI'O ITPOIT'PAMMHOI'O OBECIIEYEHU A
Jloxxkuna JI. 1. — crynent, CraposneroB C. M. — k. ¢.-M. H., IOIICHT,
[Terpymosa H. B. — crapmuii npenoaaBaresnb
AnTaiickuil rocyqapcTBeHHbIN Texuuueckuil yauusepcuteT uM. M.1. Ilonsynosa (1. bapnayon)

OpHUM K3 BaKHEHIINX IIAroB B MpOLEcce pa3paboTKH MPOrpaMMHOTO 00ECIICUeHUs SBISETCS
IIPOBEPKAa Ha COOTBETCTBUE CUCTEMBbI IPEABSABISEMbIM K HEl TpeOOoBaHUAM, cHOPMYINPOBAHHBIM
Ha HavaibHOM 3Tane. OTKa3bl U HelpaBHIbHAas padoTa CHCTEMBl MOTYT MPUBOJIUTH K CEPbE3HBIM
HOTEPSIM, MOATOMY HEOOXOIMMO HaJIM4yue TPeOOBaHUH K PAa3IMYHBIM KOMIIOHEHTAM CUCTEMBI U UX
B3aUMOJCICTBUM, a TaKKe METOJOB IPOBEPKU TOTrO, YTO HPOAYKT  YAOBIETBOPSET
c(OpMyIHPOBaHHBIM TpeOOBaHUAM. TecTUpOBaHHE IPOrPaMMHOIO OO0ECIIEYEHUS HE MOMKET
JI0Ka3aTh MPaBHILHOCTh PA0OTHI CHCTEMBI, OHO CIIOCOOHO OOHAPYKUTH JIMIIL HEKOTOPhIE OIIMOKH,
TaK KaK MPOBOAMUTCSA TOJBKO JUIsl HEOOJBIIOM yacTH BCeX IOMYCTUMBIX AaHHBIX [2]. OcoOeHHO
OCTpPO 3Ta MpodIeMa MPOSIBIACTCS B aHAJM3E PACTIPENICIICHHBIX B3aMMO/ICHCTBYIOIIMX CUCTEM, I/Ie
pa3paboTYMK JOJDKEH KOHTPOJUPOBaTh BO3MOXHbBIE KOMOMHAIMM IIOBEJECHUS IPOLIECCOB.
AJNBTEpHATUBHBIM TOJIXOAOM SIBJISIETCS IPOLECC NPOBEACHUS BepU(DPUKAUMM HPOrPaMMHOIO
obecrieyeHns: — MOATBEP)KICHUE Ha OCHOBE MPEJCTaBIEHHsI OOBEKTUBHBIX CBUJETEIBCTB TOT'O, YTO
YCTaHOBJICHHbIE TpeOOBaHUs ObUIM BBINOJIHEHHI [1]. @opmasibHas BepuduKaius, IpeacTaBIsoIas
coboii (opmanbHOE 0Ka3aTeNbCTBO (MM ONPOBEPIKEHHE) TOr0, YTO MOJENb IMPOrpaMMHOMN
CUCTEMBI YIOBIETBOPSCT 3aaHHON (POpMaTbHOM CrieUUKAIINH, SBIISICTCS OJHUM W3 BaXKHEHIIINX
METO/IOB IOBBIIICHUS KauecTBa cuctem [1].

B nacrosiimee BpeMst CymiecTByeT mpodiiemMa CpeicTB Bepru(UKaIUK, KOTOPBIE MPEeIHA3HAYCHBI
Il CHEeLMaIMCTOB B 3TOW 00J7acTH, OTCYTCTBYET MOAJEPAKKA MPOrpaMMHUCTCKOro obectBa. OHU
CIIO)KHBI, @ OOOJIOUKM JUIsI HHUX HEyHOOHBI. Jl7s BBIMONHEHHS Bepu(UKAUKM CrennuUKaIms
IIpOrpaMMbl JIOJDKHA COCTOSITh M3 HaOopa (POpMasbHBIX YTBEpXKIEHHH O KelaeMbIX CBONCTBax
MOBEJICHHUSI CHCTEMbI, BBHIPQ)KEHHBIX C MOMOIIBIO S3bIKa JIOTMKH, B YaCTHOCTH, B BUJIE (OPMYI
temmopansHoi gorukd (LTL — linear temporal logic) , koropoii Biajgeer IuIlb HEMHOTas 4acThb
pa3paboTunkoB [1]. DTO MOXKET MOCIYXUTh 3HAYUTEIHHBIM MPEMSATCTBUEM B HCIIOJIB30BAHUU
MHCTPYMEHTOB JJIs1 BepU(UKaLIUH.

B nporecce HayuHOW pabOThl HAMM TPOU3BOAUTCS peanusaius WeD-npuinoxenus, Kotopoe
npencraisier coboit online mopranm s BepudHKalMK, MO3BOJSIONIMI MONB30BaTeNsIM  0Oe3
Hamuuusg [IO Ha KoMIblOTepe CTPOUTh MOJIENM PACHpPENEICHHbIX CHCTEM B BHJAE CXEM
B3aMMOJICHCTBYIOIINX Yepe3 COOOLIEHHsI MPOLIECCOB, TEHEPHPOBATh 110 HUM KOJI, & TaKXke 3a/1aBaTh
TpeOOBaHUs B CIIOBECHOM U IpayecKOM BHJIE C LIENbIO JaJbHENIIeH BepuUKalnu.

Bo3MmoskHoCcTH MopTaJa:

[Tonb30BaTenb UMEET BO3MOKHOCTh CO3/1aBaTh CBOIO YUETHYIO 3alHUCh, C MTOMOIIBIO KOTOPOMH
OH MOJKET CO3/1aBaTh, XPaHUTh U PEAAKTUPOBATH CBOU ITPOEKTHI.

Monynb peaakTUpOBaHUS IPOEKTa MPEICTABISIET BOSMOXKHOCTH I 0OBbABICHUS IEPEMEHHBIX
Y KaHaJIOB CHCTEMBI, a TaKke rpaduyeckoro n300pakeHus MpoLeccoB U MOCIeaAyIoIIel reHepauun
KoJia Ha si3pike Promela aiis mpoBeieHUsT BepuUKaIUKU, HCIOIb3YeMbli cucTeMoi Spin [4], Takxke
IUTAHUPYETCS BO3MOXKHOCTHb TE€HEpallMM KOJa CaMOMl B3aMMOJEHCTBYIOIIEH CHCTEMBI Ha SI3BIKE
Erlang [3].

BusyanbHblii MHCTPYMEHT JUISl TIOCTPOCHUS MOJIENM CHUCTEMbl MMEET IaHeNlb ¢ O0beKTaMH,
SIBJIIOIMMUCS OOLIENPUHATHIMU CUMBOJIAMH JIJISl OTIUCAHUS CXEM aJlTOPUTMOB, IPOrpaMM, JaHHBIX
U CHCTEM, II03TOMY JIIOOOH TOJb30BATENb CMOXET IOCTPOUTh CBOM MOJETH IPOLIECCOB.
[IpunoxkeHue mo3BoJsieT paboTaTh Cpa3y C HECKOJBKUMH IpOLiecCaMH, YTO JIa€T BO3MOXKHOCTh
BepU(PULIIMPOBATH MAPaJUIEIbHbIE BEIUUCIUTEBHBIE CHCTEMBI.

Monyne 00bsiBIEHUS TpeOOBAHMN CUCTEMBI TaKXK€ HMEET BHU3YyaJbHBIH WHCTPYMEHT JUIS
CO3JIaHMsI U PEJAKTUPOBAHUS, B KOTOPOM I0JIb30BaTEIb MOXKET 3a/1aBaTh 0KHJIaeMble TpeOOBaHUS K
CHUCTEME Ha €CTECTBEHHOM S3bIKE U Ha SI3bIKe (DOpPMyYs TEMIOpaIbHON JIOTHKUA B IpaduyuecKkom
(dopmare ¢ UCIOIB30BAaHUEM 33/1aHHBIX KIIFOUEBBIX IEPEMEHHBIX CUCTEMBI.

136



['paduueckoe nzo0paskeHre JaeT BO3MOXKHOCTH IOJIb30BATEII0 N30eKaTh MOCTPOEHUS (POpMYIT
TEMITOPAJIbHON JIOTHKH CaMOCTOSITEIbHO, TIOCKOJBbKY OHA CIIOXHA JUId MOHMMaHUs. [Ipuimoxenue
crpout LTL ¢opmyiiel mo quarpaMme COCTOSHUM U TIEPEX0/10B, 3aJaHHOM ITOJIb30BATEIIEM.

[Ipoiins 3Tampl HOCTPOSHHS MOJENIU U MPEAOCTABICHUS CrIe(UKAIIH, TOJIb30BATEIb MOXKET
BBITOJIHUTH BEPU(PHUKAIMIO CBOCH CHCTEMBI, MOIYYUB (OPMATBLHOE JI0KA3aTEIBCTBO MPABUIBHOCTH
MOJIETTM WJIM KOHTPIIPUMEp, ITOKAa3bIBAIOIINN HECOOTBETCTBHE TPEOOBAaHMH MOJETH M CaMOU
MOJIEIIH.

Pa3paboTanHoe MpuiI0KeHHE MO3BOJISET IUPOKOMY KPYTY TOJIb30BaTEeNeH, HE SBIISIOMIMMUCS
cmenpanuctamMu B cdepe  BepHUHKAIMM,  CO3JaBaThb ~ MOJEIHM  PaCHpeAeTCHHBIX
B3aMMOJICHCTBYIOIINX CHCTEM U MPOBEPSTH UX PabOTy Ha KOPPEKTHOCTh, TAKUM 00pa30M IOBBIIIAs
UX HA/IKHOCTD.
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COMPARATIVE ANALYSIS OF SOFTWARE FOR AUTOMATION
OF ENTERPRISES IN RUSSIA AND IN FOREIGN COUNTRIES
Melentsova K. V. — student, Merkulova E. N. — associate professor

Altai State Technical University after I.I. Polzunov (Barnaul)

In the modern age of technology, no company can do their business without quality software.
Automation control systems very often require additional updates and improvements. The
implementation of these systems is an incredibly sophisticated process, as well as any serious
transformation in the enterprise. Software developers are studying the problems with the
implementation of systems, and develop effective methods for their solutions. These measures
facilitate the process implementation and increase utilization of systems.

The main problems and tasks that arise in the majority of cases in the implementation of
management systems are the following:

. Lack of statement of management objectives at the company.

2. The need for a partial reorganization of the structure and activities of the enterprise.

3. The need for a change of work with the information technology and business principles.

4. Resistance of employees to the enterprise innovation.
5
6

[EEN

. Increase the burden on employees in the implementation of the system in short order.
. Formation of a qualified group of implementation and maintenance of the system, the team
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Many countries have the same approach to the implementation of software at the enterprise. In
order to study a variety of software products the economic sphere was chosen. Particular attention is
paid to an automation of accounting at the enterprise.

In Russia many large, medium-sized, and small enterprises use software products 1C:
Enterprise, such as: 1C: Accounting, 1C: 1C: Salary and Human Resources Management, 1C: ERP
Enterprise management and many other solutions.

1C: Enterprise is a system of applied solutions built on the same principles and on a single
technological platform. The manager can choose a solution that meets the essential needs of the
enterprise and will continue to evolve with the growth of the enterprise or the expansion of
automation tasks.

Characteristics of 1C: Enterprise:

— solution of relevant objectives of the accountability and governance;

— standard, specialized and individual solutions;

— continuous development of the system;

— automation of individual tasks and complex automation;

— aunified technological platform;

— openness of the system;

— support and service.

Such major companies as Dynamics and SAP Financials are common in Europe.

Microsoft Dynamics is a line of integrated, adaptable business management solutions that
enable people to make important business decisions with greater confidence. Microsoft Dynamics
works like and with familiar Microsoft software-easing adoption and reduces the risks inherent with
implementing a new solution. These solutions automate and optimize financial processes, customer
interaction, and also help to find optimum solution to problem for supply chain management so that
it could help customers to achieve success in business.

SAP ERP Financials provides a comprehensive financial management solution for the most
complex businesses across a broad range of industries. This software product is aimed at solving
such tasks as core accounting, financial and governance reporting, working capital management,
performance management and regulatory compliance.

1C software products are targeted at the Russian market, also at the CIS market, and it is not
spread in European countries. Microsoft Dynamics and SAP are widely known all over the world,
but they have a high cost and cannot always meet the needs of companies of the Russian market.
Enterprises of each country choose a software product according to their internal characteristics,
needs, also based on financial capacity.

Therefore, software developers should pay attention to such important aspects as changes to
legislation, constantly changing technologies of hardware and user-friendly interface, because the
performance, success and high profit of the company depend on these aspects to a large extent.
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CPABHMTEJIbHBI AHAJIW3 ITPOTPAMMHOI'O OBECIIEUYEHUS 1)1
ABTOMATU3ALIMU MPEJAINPUATUN B POCCUH 1 3A PYBEXXOM
Menennosa K. B. — ctynenr, Mepkynosa E. H. — nonenr
AnTaiicKuii rocy1apcTBEHHBIN TexHHueckuil yauepcureT uM. .1, TTonsynosa (r. bapuayin)

B coBpeMeHHBII BEeK TEXHOJIOTMH HU OAHa (upma He o00xoaurcs 0e3 KaueCTBEHHOI'O
nporpaMMHOro obecrieueHusi. CHCTeMbl aBTOMATH3AllMK YIPABICHUS OYEHb YacTO TpPEOYIOT
OOHOBJICHUH U JIOTOJIHUTENIBHBIX 10padOTOK. BHepeHne Takux cUCTeM SIBJISIETCS OUYEHb CII0KHBIM
mporeccoMm, Kak u Jr000e cepbe3Hoe IpeoOpa3oBaHMe Ha mpennpuartud. PaspaboTumku
nporpaMMHoro otecneuenus (nanee: [10) m3yuaroT mpoOiembl, BO3HUKAIOIIME NPH BHEAPEHUU
CHCTEM, U pa3padbaThiBalOT 3((HEKTUBHBIC METOIBI X PEIIEHUS, YTO OOJIEryaeT Mporecc BHEAPEHHS
U TMOBBIIIAET Y3PPEKTUBHOCTD JaJIbHEHILEro UCIIOIb30BaHUsI CUCTEM.

OcHoBHBIE TIPOOIEMBI U 33]a4, BOZHUKAIOUINE IPU BHEAPSHUU CUCTEM YIIPABICHHS:

1. OrcyTcTBHE OCTAHOBKY 3a7jaull MEHEIXKMEHTA Ha MIPEIIPUATHH.

2. Heo0X0auMOCTh B YaCTHYHOW PEOpraHU3alus CTPYKTYPBI U ICATEIIbHOCTH MPEATIPHUITHS.

3. Heo0xoaumMocTh B U3MEHEHUH TEXHOJIOTHH paboThl ¢ MHGOpMaLKel, U IPUHIUIIOB BEACHUS
ousHeca.

4. ConpOoTHBIIEHUE COTPYIHUKOB MPEIIPUATHSL.

5. BpemenHoe yBenn4eHne Harpy3Kd Ha COTPYAHUKOB IIPU BHEIPEHUU CHCTEMBI.

6. ®opmupoBaHue KBaJTU(UIMPOBAHHON TPYNIBl BHEAPEHUS U CONPOBOXKICHHS CHCTEMBI,
PYKOBOJIUTEIS TPYIIIBL.

MHorue cTpaHbl UMEIOT OJAMHAKOBBIA MOJIXO/ K BHEJAPEHUIO IMPOrpaMMHOI0 oOecredyeHus: Ha
npeanpusaTHsx. s u3ydeHuss MHOrooOpasus MporpaMMHBIX POJYKTOB BBIOpaHa SKOHOMHYECKAs
cdepa — aBTOMATU3ALKS BEACHUS OyXIaaTepCKOro yyeTa Ha MpeArpUsITUH.

B Poccunm Ha MHOTHX KpPYIHBIX, CPEIHUX, a TAKXKe MAJbIX HPEANPHUATHAX HCIOIB3YIOTCS
nporpammubie nponykTel 1C:llpennpustue, takue kak: 1C:Byxranrepus, 1C:3apnara u
ynpasinenue nepconaiom, 1C:ERP Ynpasnenue npeanpusTieM 1 MHOTUE JIPYTUE PELICHHUS.

1C: Ilpeanpusitue npeacTaBisieT coOoil cuUcTeMy NPHUKIAIHBIX PEIIEHUH, MOCTPOEHHBIX IO
€IMHBIM TPUHIUIIAM U Ha €MHON TEXHOJIOTmYecKor ruratdopme. PykoBoauTenb MOXKET BHIOPATh
peleHre, KOTOpPOE€ COOTBETCTBYET aKTyaJlbHbIM IOTPEOHOCTSIM HOpeAnpusTus u Oylner B
TaTbHEUIIeM pa3BUBATHCS IO MEPe POCTa MPEANPHUATHS WIH PACIIMPEHHS 3a7]ad aBTOMATH3AIINH.

Xapaxrepuctuku 1C: [Ipennpustue:

— PpelIeHHEe aKTyallbHBIX 33/1a4 YUeTa U yIpaBIICHHUS,

— CTaHAapTHBIE, CHICIHATH3UPOBAHHBIC U HHMBHIyaJIbHBIE PEIICHIS,

— HeNpepbIBHOE Pa3BUTHE CUCTEMBI;

— aBTOMAaTH3allMs OTJENBHBIX 3a/1a4 U KOMIUIEKCHAsl aBTOMAaTHU3allUs;

— elIuHas TeXHOJIOTHYecKas miatdopma;

— OTKPBITOCTb CHCTEMBI;

— TIOJJIep’KKa U CEPBHUC.

B EBporie pactipocTpaHeHbl Takue KpyIHbIe komrnanuu kak Dynamics u SAPFinancials.

Microsoft Dynamics mnpencraBiser co0OW JIMHEHKY HMHTETPUPOBAHHBIX —aalTHPYEMbIX
peleHuii s ynpaBieHHss OW3HECOM, KOTOpble MO3BOJISIIOT MEHEKepaM IMPUHUMAaTh Ba)kKHbIE
OusHec-perieHuss ¢ Oonblieit yBepeHHOCThI0. Microsoft Dynamics mpoct B HCIONB30BaHUHA U
paboTaeT Tak e, Kak U IpyTrue MporpaMMHbIe IPOAYKTHI ceMeiictBa Microsoft. JlaHHbie mpoTyKThI
MO3BOJISIIOT CHU3HWTh PHCKH, CBS3aHHBIC C BHEJAPEHHEM HOBOTO PEUICHHS Ha TPEANPHUSATHH. JTH
pelIeHsl aBTOMAaTU3UPYIOT U ONTUMHU3UPYIOT MpOIecchl (PUHAHCHPOBAHHUS, B3aUMOJICHCTBUA C
KITMEHTaMH, a TaK)Ke TIOMOTAIOT HATH ONTHUMAaJbHOE PEIIeHUe ISl YIPABJICHUS IETISIMU ITOCTaBOK
TaKUM 00pazoM, 4YTOOBI 3TO MOMOTJIO JOOUTHCS ycrexa B Ou3Hece.

SAP ERP Financials nmpemocrasisieT KOMIUIEKCHOE PEIIeHHE 0 YIPaBACHUIO (GUHAHCAMU IS
CaMbIX CIJIOXHBIX HPEANPHUATHH B IMIMPOKOM CHEKTpe oTpaciieil. JaHHBI MporpaMMHBIN TPOAYKT
HaTpaBICH Ha peIIeHHWEe TaKuX 3a]ad, Kak O0a30BbId yder, (hUHAHCOBas W YHpaBICHUYECKAs
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OTYETHOCTh, YMPABJICHHE OOOPOTHBIM KAIMTAJIOM, YIPaBJIEHHE MPOU3BOAUTEILHOCTBIO U
COOTBETCTBHE HOPMATHUBHBIM TPEOOBAHUSIM.

[Tporpammubie ipoaykThl 1C opreHTUPOBaHbl HA POCCUICKUIN PBIHOK, TAK)KE HA PHIHOK CTpaH
CHI', He uMeOT HONMyasApHOCTH B eBporeiickux crpanax. MicrosoftDynamics u SAP mmpoko
U3BECTHBI BO BCEM MHpE, MMEIOT BBICOKYIO CTOMMOCTh M HE BCErJa MOTYT YJIOBJIETBOPUTH
MOTPEOHOCTH KOMIAHWA pOcCUHCKOro pbiHKA. [Ipenmpustuss Kaxmoil cTpaHbl BBIOMpAIOT
IIPOrPaMMHBIM IPOAYKT 110 CBOMM BHYTPEHHUM XapaKTEPUCTUKAM, HY)KJaM, TaKXKe OCHOBBIBAsICh
Ha (PMHAHCOBBIE BO3MOKHOCTH.

[Toaromy, paspadorunkam [10 HEeoOXoauMO 0OpamiaTh BHUMAHHE HA TAKUE BAKHBIC aCTICKTHI
KaK: U3MEHEHUsl B 3aKOHOJIATEIbCTBE, IOCTOSHHO MEHSIOIIMECS TEXHOJIOTUHU alllapaTHbIX CPEJICTB
U ynoOHblii uHTEpdeic s Moab30BaTes, TaK KaKk BO MHOTOM OT JTOr0 3aBUCHT
MIPOU3BOIUTENILHOCTD, YCIIEITHOCTD U BBICOKAsl MPUObLIb KOMITAHUH.
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CONFICKER
Novikov A. S.— student, Manukhina I. A. — associate professor
Altai State Technical University after I.1. Polzunov (Barnaul)

A botnet is a number of Internet-connected devices used by a botnet owner to perform various
tasks. Botnets can be used to perform Distributed Denial Of Service Attack, steal data, send spam,
allow the attacker access to the device and its connection. The owner can control the botnet
using command and control (C&C) software [1].

The first samples of the network warm Conficker was detected in November 2008. In January
2009, about 9 million computers worldwide were affected. Conficker was used for the automatic
distribution of the vulnerability of the Server service of the Microsoft Windows operating system.
In April 2009, the size of the botnet was estimated at 3.5 million.

There exist several versions of Conficker:

— Conficker.A,

— Conficker.B,

— Conficker.D,

— Conficker.E [2].

Conficker.A version contained only one distribution method - through exploiting vulnerability
in the Server service. Communication with C & C was provided with the help of DGA. Unlike the
subsequent options, did not contain the functions of self-defense.

In the version of Conficker.B for extension of the "habitat™" two more distribution mechanisms
were added by using network resources (directories) with "weak" passwords and the algorithm for
infecting USB Flash (using the autorun.inf method). The self-protection functions appeared: the
mechanism for updating the operating system was disconnected and access (by tracking DNS
queries) was blocked to a number of sites where it was possible to download anti-virus database
updates or special malware removal utilities.

Conficker.D lost the mechanisms of self-proliferation.
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Conficker.E returned the possibility of infection through the network and implemented a chip
with the migration of gateways over SSDP. Two methods help to "monetize of profit”. The first one
is the download of the fake antivirus Spyware Protect 2009. The second is the spread of the
Waledac Trojan, which steals bank data and sends out spam.

The profit from installing FakeAV alone, according to experts, was about  $72 million.
However, it may be that the botnet was first created, and a few months later there was an idea that it
would be nice and a little money on it "to earn™ [3].

Analysis of the current situation shows that functions such as DDoS and spam are gradually
disappearing from desktop bots. These functions are much more efficiently implemented in
malware, which infects the servers.
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botHeT — »3TO HEKOTOpOE KOIWYECTBO MOAKIIOYEHHBIX K HHTepHETYy yCTpOKCTB,
UCTOJB3YyEeMBIX BIAJENbleM OOTHETa /IS BBHIMOJHEHHUS Pa3IUYHBIX 3a7ad. BOTHETH MOryT
ucnons3oBatbess Ana  J1JIoC’a, Kpaxu [OaHHBIX, OTIPaBKU clama, oOOecleyeHus JAOCTyIa
3JIOYMBIIIJICHHUKA K YCTPOMCTBY M €ro COEIMHEHHIO C CEThI0 HMHTEpHET. Bramenenm Moxer
yIpaBJsATh O0THETOM C MIOMOIIBIO IPOTPAMMHOI0 00ecTiedeHHsl yIpaBleHus: U KOHTpos [1].

[TepBbie 0oOpasubl cereBoro uepssi Conficker Obutn oOHapyxeHsl B HOsOpe 2008 rona.
ITo coctosnuto Ha ssHBaph 2009-ro OBUIO MOPaXKEHO OKOJO 9 MUIIIMOHOB KOMIIBIOTEPOB BO BCEM
mupe. Conficker ucnonb3oBan A aBTOMAaTUYECKOTO PACIPOCTPAHEHUS YA3BUMOCTH CITY>KOBI
Server omepaunonHoit cucrembl Microsoft Windows. B ampene 2009 roma pasmep Ootcetu
OLIEHHUBAJICA B 3,5 MUJIJIMOHA.

Beigensiin Heckobko Bepeuii Confiker:

— Conficker.A,

— Conficker.B,

— Conficker.D,

— Conficker.E [2].

Bepcuss Conficker.A conepxana TOJBKO OJUH METOJ] PACHpOCTPAHEHUS — IOCPEACTBOM
JKCIUTyaTaluu  ys3BUMocTH B ciyx0e Server. Cszp ¢ C&C obecneuynBanach MpH MOMOITH
DGAB otiinyme oT nociaeayonmx BapuaHToB, He cojiepxall B cede pyHKIUI caMO3alUThl.

B Bepcun Conficker.B s pacimpenuss «apeana obutanus» Obuid 100OaBiIEHBI €IIe J1Ba
MEXaHU3Ma pPACIpPOCTPAHEHUS — IyTEM HCIOJb30BAHUS CETEBBIX PECYpcoB  (KaTajoroB)
co «ciabpiMuy mapossiMu B anroput™ 3apaxenuss USB Flash (merogom autorun.inf). ITosiBunuch
GYHKIMM ~ CaMO3aIlMTHL:  OTKIIIOYAJCS MEXaHW3M OOHOBJIEHHS  ONEPAallMOHHOW  CHCTEMBI
1 6510KMpoBaJics 1ocTyn (myTeM oTciexuBanus DNS-3anpocoB) K psily caiiToB, i€ MOXKHO OBLIO
CKadaTh OOHOBJIEHHWE aHTUBUPYCHBIX 0a3 WM CHelMalbHbIe YTUIUTHI yIaIeHUs BPEJOHOCOB.

Conficker.D nummincst MexaHU3MOB CaMOPaCIPOCTPAHEHUSI.

B Conficker.E BepHynu BO3MOXXHOCTb 3apakK€HHsI 4Yepe3 CeTh U Peaau30Bald (QUIIKY
c mepeHacTpoiikol mumro30B 1o SSDP. CoaToil Bepcuu Hauanach «MOHETH3AIMS TMPUOBLII»
IIpH oMoIIM IBYX MeTozoB. [lepBblil — 3arpyska ¢eiikoBoro antuBupyca Spyware Protect 2009.
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Bropoii — pacnpoctpanenue TposiHa Waledac, mpousBoaMBIIErO KpaKy OaHKOBCKHX JaHHBIX
U PACChUIKY crama.

[Tpubbue  OT ycraHoBKM FakeAV, 1o olleHKaM CHEIMAIMCTOB, COCTaBUiIa OKOJIO 72
MUJUIMOHOB J0Ju1apoB. OJHAKO MOKET TaK OKa3aThCs, YTO CHadaja OOTHET ObLI CO3[aH, a yxke
HECKOJIbKO MECALIEB CIYCTS MOSBHMJIACh HJESA, 4YTO HEIUIOXO OBl M JICHEXKKY Kakyl Ha HEM
«3apaborats» [3].

AHanu3 TeKyIel CUTyallluH MOKa3bIBaeT, 4TO Takue (GyHKIuHU, kak DDoS u cnam, mocreneHHo
HCYE3al0T M3 00TOB, paboTalomMX Ha JAeCKTone. YKa3zaHHble (YHKIUM HaMHOTO 3(pQeKTHBHEE
peannsyroTcs B malware, KOTopas 3apaskaeT CepBepbl.
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ENCRYPTION IN INFORMATION SECURITY
Roenko D. V. — student, Manukhina I. A. — associate professor
Altai State Technical University after 1. 1. Polsunov (Barnaul)

Nowadays information is one of the main, decisive factors that determine the development of
our society. There exist a lot of threats to security of information, such as software attacks, theft of
intellectual property, identity theft, sabotage, and information extortion. Data encryption is among
of effective measures to prevent these threats.

Data encryption translates data into another form, or code, so that only people with access to a
secret key (which is called a decryption key) can read it. Encrypted data is commonly referred to as
ciphertext, while unencrypted data is called plaintext. Currently, encryption is one of the most
popular and effective data security methods used by organizations [1].

There are two methods of encrypting information:

e Symmetric encryption

e Asymmetric encryption

Each of them has their strengths and weaknesses.

Symmetric encryption. It’s objective is to take plaintext, encrypt it to make it unreadable, then
decrypt it when it’s needed. The most important thing to remember about symmetric encryption is
that both sides — the sender and the recipient — need access to the same key [2]. A secret key, which
can be a number, a word, or just a string of random letters, is applied to the text of a message to
change the content in a particular way. As long as both sender and recipient know the secret key,
they can encrypt and decrypt all messages that use this key [3].

Here are the advantages of symmetric encryption:

o It is generally fast, and there are lots of good encryption methods to choose from [2].

o ltis relatively inexpensive to produce a strong key for symmetric key ciphers.

e The keys tend to be much smaller for the level of protection they afford [4].

Unfortunately, there are some disadvantages as well. If you store the key on a disk or a device,
or if you transmit it unprotected over a network, then once an attacker gains access to that key, your
encryption is useless [2].

Asymmetric encryption is also known as a public-key cryptography. It also takes plaintext,
encrypts it, and decrypts it at the other end, but in this case the sender and the recipient use different
keys [2]. One of the keys is made public and one is kept private. So, you can encrypt a message
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with the recipient's public key. The recipient can then decrypt it with his private key. And he can do
the same for you, encrypting a message with your public key so you can decrypt it with your private
key [5].

The advantages of asymmetric encryption are:

¢ In asymmetric cryptography, there is no need for exchanging keys, so there is no problem
with key distribution.

e The primary advantage of asymmetric encryption is increased security: the private keys do
not ever need to be transmitted or revealed to anyone.

e Some asymmetric encryption systems have one additional important capability: the ability to
cryptographically sign data. In this system, the private key is used to make the signature, and the
public key is used to verify it [2].

The main disadvantage of asymmetric encryption compared with symmetric method is speed:
there are secret-key encryption methods which are significantly faster than any currently available
public-key encryption method [5].

Modern cryptography is completely based on mathematics. But in near future it may become
vulnerable, as new types of computer technology namely quantum computers may appear in 25-30
years. Quantum cryptography is a new direction of research, which allows applying the effects of
quantum physics to create secret data transmission channels [6].

One of the main tasks of cryptography in future will be the development of high-speed
encryption methods with a high level of secrecy [6].
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[IMOPOBAHUE B UHOOPMAIMOHHOM BE3OITACHOCTH
Poenko JI. B. — crynent, Manyxuna 1. A. — x.(.H., 1o11eHT
Anraiickuii UocymapcTBeHHBIN NexHuueckuit yauepcuteT uM. WM. U. Tlonsynosa (r. bapuay:)

B nactosmee BpeMs uH(popMmaius SBISETCS OAHUM W3 OCHOBHBIX, pemIaromux (akTopos,
OTIpENIeNIAIONNX pa3BUTHE Hamero oomiectBa. CyliecTByeT MHOMKECTBO YIrpo3 0e30MacHOCTH
nH(pOpMallUY, TaKUX KakK MPOrpaMMHBIE aTakH, Kpa)ka MHTEJIEKTyaabHOM COOCTBEHHOCTH, Kpaka
JIMYHBIX JaHHBIX, Ca0OTaX W BbHIMOTarenbcTBO MH(opMaruu. [llndpoBanne gaHHBIX OTHOCHUTCS K
quciy 3G (PEeKTUBHBIX Mep MO MPEeIOTBPALIEHUIO ITUX YIPO3.

[IudpoBanue naHHBIX TpeoOpazyeT AaHHbIE B IPYTYI0 (GOpMYy MM KOJ, YTOOBI TOIBKO JIFOJIH,
MMEIOIIUE TOCTYI K CEKPETHOMY KJIH0UY (KOTOPBI HA3bIBAETCS KITFOUOM ACIIU(POBAHUS) MOTIIN HX
pOYMTaTh. 3aIM(pOBaHHBIC JaHHBIE OOBIYHO HA3BIBAIOT 3aIIM(POBAHHBIM TEKCTOM, B TO BpEMs
Kak He3aln(poBaHHbIE JAHHbBIE HA3bIBAIOTCS OTKPBITHIM TEKCTOM. B anHbIi MOMEHT mudpoBaHue
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ABNSICTCA OJAHMM W3 CaMBIX MOMYJMSAPHBIX M 3()(EKTUBHBIX METOAOB 3alIUTHl JAHHBIX,
HCTOJIb3yEMbIX Opranuzanusmu [1].

CymectByeT 1Ba MeTo1a MU(POBaHUSI HHOOPMAIHH:

e CumMmerpuyHOe UppoBaHUE

e AccumerpuyHOe mu(poBaHUE

V¥ Kaxa0ro MeToJia €CTb CBOU CHJIbHBIE U CJ1a0ble CTOPOHBI.

Cummerpuunoe mudposanue. Ero menp — B3sTh OTKPBITHIM TEKCT, 3alIU(ppOBaTh €ro, 4ToObI
ClleNaTh €ro HEYMTAaeMbIM, a 3aTeM pacum@poBaTh ero, Korjga 3To HeoOxoaumo. Camoe BaxHOE,
YTO HY>KHO [IOMHHUTb O CHMMETPUYHOM MIH(PPOBAHUH, ITO TO, YTO 0OEUM CTOPOHAM — OTIPABUTEIIIO
U MOJy4YaTen0 — HYXEH JIOCTYN K ogHoMY Kitouy [2]. CeKpeTHbIN K04, KOTOPBI MOXKET OBITH
YHCIIOM, CIIOBOM WJIM MPOCTO LEMOYKON CIydailHbIX OyKB, IPUMEHSETCA K TEKCTY COOOLICHMS AJIs
M3MEHEHHS COJCPKHMOTO ONpeAeieHHbIM o0pa3oM. CooOmieHus: MOTYT OBITh 3alIM(pPOBAHBI U
paci(poBaHbl TOJBKO B TOM Clly4yae, €CIM W OTIPaBUTENb, U MOJydaTesb 3HAIOT UCIOIb3yEeMblH
CEKpeTHBIN KiItoY [3].

[TpeumyniecTBa CUMMETPUYHOTO N (POBAHUS:

e Bricokas ckopocTh mH(pPOBaHUs, CYHIECTBYET OOJBIIOE KOJIMYECTBO XOPOIIMX METOOB
mmdposanus [2].

e HeBbicokas 11eHa CO3JaHMsI CUIIBHOTO KIFOYa U1l CAMMETPUYHOTO IU(GPOBAHUSL.

e Kiroun, kak NpaBUiI0, OYEHb MaJlbl JUIs YPOBHS 3alUThI, KOTOPbIM OHU MPENOCTABIAIOT [4].

K coxaneHuto, ecTb M HEKOTOpbIe HEIAOCTaTKH. EciaM K04 XpaHHUTCS Ha JHUCKEe WIH
YCTpPOICTBE, WM NEPENACTCS] €r0 HE3aIIMIEHHbIM Yepe3 CEThb, TO, KaK TOJBKO 3J0YMBIIUICHHUK
HOJYYUT JOCTYH K 3TOMY KJIIOUy, IH(POBaHUE CTAaHET OECIOIE3HbIM [2].

AcumMmeTpuyHOe MU(PPOBaHHUE, TAK)KE W3BECTHOE KaK KpUOTOTpadusi ¢ OTKPHITHIM KIHOYOM.
OHo TaKxe 6epeT OTKPBITHIM TEKCT, 3alIM(PPOBBIBAET €r0 U paciin(pOBLIBAET HA IPYTOM KOHIIE, HO
B 3TOM CJIy4ae OTIPABUTENb M TOJIy4aTellb MCIHOJIb3YIOT pasHble Kitoud [2]. OauH U3 KIIOYen
JieNIaeTCsl OTKPBITBIM, a JAPYroi ocTaeTcsl CeKpeTHbIM. TakuM 00pa3oM, Bbl MOKeTe 3alu(poBaTh
cOOOIIeHNE ¢ MOMOIIBI0 OTKPBITOrO Kito4a monydatens. [lomydarens Moxer pacmugpoBaTh €ro
CBOUM 3aKpBIThIM KJIH04OM. M OH MOXeET caenaTh TO K€ caMmoe Ul Bac, 3allin(poBaB cOOOIIEHNE
BaIlIMM OTKPBITBIM KJIFOYOM, TaK YTO BBl MOJKETE pacIu(poBaTh €ro 3aKpbITHIM KIIOUOM [5].

[TpeumymiecTBa aCHMMETPUYHOTO MUPPOBAHUS

e B acummerpuyHOi Kpunrtorpadguu HeT HEOOXOIUMOCTH B OOMEHE KIJII0UYaMH, IIO3TOMY HET
po0OJIeM ¢ pacipeeIeHUeM KITIoUeH.

e OCHOBHBIM NPEUMYLIECTBOM ACUMMETPUYHOIO IU(GPOBAHUS SBISETCA IOBBILICHHAS
0€30MacHOCTb: JIMYHBbIE KJIIOYM HUKOTJa HE JOJDKHBI IepelaBaTbcs M He OyayT KeM-JInbo
OoOHapyKEHBI.

e HekoTopble acMMMETpUUYHBIE CHUCTEMBbl [MUGPOBAHUS HMEIOT €lle OJHY BaXHYIO
BO3MO>KHOCTB: CITOCOOHOCTH KpUNITOTpaUUEeCKH OANMUCHIBATh TaHHBIE. B 3TOM crcTeMe 3aKphIThIiA
KJIFOY MCTOJIb3YETCs U1 TOANNCH, @ OTKPBITBIN KIIIOU UCIIOIB3YETCS ISl €0 MPOBEPKH [2].

OCHOBHBIM HEJOCTATKOM AaCUMMETPUYHOTO IH(POBaHUS MO CPABHEHUIO C CUMMETPUYHBIM
METOJIOM SBJISIETCS CKOPOCTh: CYIIECTBYIOT METOJIbI MU(POBAHUS C CEKPETHBIM KIIFOUOM, KOTOpBIE
3HAYUTENIbHO ObICTpee, YeM J000W TOCTYNHBIH B HACTOsIIEEe BpeMs METOJ HIM(PpPOBaHUSL C
OTKPBITBIM KJIFOUOM [5].

CoBpeMeHHasi kpunrtorpadusi MOTHOCThIO OCHOBaHAa Ha MaTemMatuke. Ho B Ommkaiiem
OyaylieM oHa MOXET CTaTh YSA3BHUMOH, IOCKOJIbKY HOBBIE THIIBI KOMIIBIOTEPHOH TEXHUKH, a
MMEHHO KBaHTOBBIE KOMITBIOTEPHI, MOT'YT MOSBUTHCS uepe3 25-30 net. KBanToBas kpunrorpadus —
HOBOE€ HaIIpaBJIEHUE HCCIEAOBAHUN, KOTOPOE MO3BOJIAET NPUMEHATh 3((HEKThl KBAaHTOBOW (DU3UKHU
JUIS CO3JJaHMsI CEKPETHBIX KaHAJIOB Mepeladu JaHHBIX [6].

OpHol U3 OCHOBHBIX 3a1a4 kpunrorpaduu B OyayuieM Oyner pazpaboTka BHICOKOCKOPOCTHBIX
METOOB MHU(POBAHUS C BHICOKUM YPOBHEM CEKPETHOCTH [6].
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QUANTUM COMPUTING
Sirotkin K. O. — student, Petrushova N. V. — senior teacher
Altai State Technical University after I. I. Polsunov (Barnaul)

The first binary programmable computer was built almost 80 years ago by a German engineer
and was named Z1. Soon after that he developed a Turing complete machine that fits into our
current understanding of what a computer is. Ever since that day all of the humankind’s brilliant
minds have only been focused on one thing. That is, how to make the machines work faster.

Throughout the 20™ century scientists were inventing new technologies and materials to
increase the rate of calculations at which computers operate. This shaped the world that we see
today. The world where robots already print bridges, neural networks design planes, and cars drive
you home all by themselves. Each and every one of those things requires tremendous amounts of
calculations. But how fast can machines calculate? Incredibly fast, but not indefinitely fast. And the
problem that we are about to face is that we will soon enough exhaust the potential for boosting our
CPU’s without making them physically larger. So, to solve this forthcoming problem, we don’t
need new technologies, but instead we need new ideas, concepts. We should broaden our
understanding of computers and come up with something entirely new. That is, a quantum
computer.

Quantum computer is a machine that takes use of some extraordinary quantum phenomenon
called superposition, and to comprehend how the whole device works, it is necessary to understand
what quantum superposition is. In order to explain this paradox, lecturers often mention one famous
thought experiment — the Schrodinger’s cat experiment, in which a cat is trapped in a box with some
sort of killing machine. The killing machine, in turn, is triggered by a random subatomic event that
may or may not occur, therefore a cat may be simultaneously both alive and dead, which represents
quantum superposition.

In terms of computing, the information is encoded into binary digits (bits), where each digit
can be one of two states: 0 or 1 [1]. Thereby, the amount of information that an ordinary computer
operates with grows lineally as the amount of bits increases. However, in case of quantum
computers, the bizarre phenomenon of superposition allows the information to be held in quantum
bits (qubits) instead, which means that each qubit can be both 0 and 1 at the same time. Hence, 2
qubits can be in any quantum superposition of 4 states (00; 01; 10; 00), 3 qubits can be in any
guantum superposition of 8 states, and so on [1]. This feature makes the amount of information
encoded in a sequence of qubits grow exponentially as a function of 2".
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Given data encoded in a sequence of qubits and a set of logic operations (quantum logic gates)
that represent a problem to be solved, quantum computer produces the outcome sequence of qubits.
Since superposition takes place, all of possible solutions exist in the outcome sequence
simultaneously. The actual definite solution appears once this sequence has been measured. During
this procedure all possible solutions collapse into a single solution. However, due to probabilistic
nature of all quantum processes and superposition in particular, the produced solution is correct
with a certain degree of probability.

Being the biggest advantage, quantum superposition might just be the biggest disadvantage of
quantum computers. The first problem to deal with, while creating such device, is implementing
quantum logic gates. The thing is that in order to exchange information during calculations,
particles that carry qubits must be connected with each other, just like in any other computer
system. The difference is that these particles must not interact with the rest of the universe,
otherwise the superposition of quantum states would collapse into one definite state and the whole
computer would act like an ordinary computer [2]. In fact, it is not quite clear if this engineering
problem can be solved. Secondly, since such machine’s solutions might or might not be correct, the
computations have to be repeated a few times, as the total amount of time needed to acquire the
result answer increases accordingly.

Considering difficulties of creating quantum computers, one might wonder if they are worth
it at all. The answer is yes, because with their huge computing power people could solve complex
problems of cryptography such as factoring a large number using Shor’s algorithm [1]. It is needed
to be said that all of existing algorithms that allow to factor numbers on ordinary computers have
unacceptably low speed. In fact, they are so slow that in some cases it would take them millennia to
produce the result.

Another possible application of quantum computers is running through various models of
chemicals in parallel for medication development. If it ever becomes possible, the world will see the
breakthroughs in medicine that will be as significant as invention of a wheel was for ancient people.

And even if eventually it turns out that some hidden law of nature does not allow for such
machines to exist, the enormous amount of work that has been already put into the research will still
be justified, because discovering a hidden law of physics might be as valuable as further
improvement of Z1’s creator’s idea to use machines for solving complex tasks.
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KBAHTOBBGIE BbIUMCJIEHUA
CupotkuH K. O. — crynenr, Ilerpymosa H. B.— crapmmii npenogasareins
AnTaiickuii rocyapcTBeHHbIN Texunueckuil ynusepcurtet uM. WU Tlomsynosa (. bapnaaymn)

[lepBblii BOMYHBINA MPOrPAMMUPYEMBIII KOMIIbIOTEpP OBLI MOCTpoeH okojio 80 jeT Hazan
HEMELIKMM HHXeHepoM M Obul Ha3zBaH Z1. Bckope mocie storo, oH pa3paboTan MOJHYIO I10
ThrOpUHTY MallIHY, KOTOpas OTPa)KaeT Hallle TeKylllee IOHUMaHHe TOro, 4YTo Takoe Kommbiotep. C
TOTO MOMEHTAa U 1O HaIlM THH, BCE JYYIIHE YMBI YelloBeuecTBa ObLTH CPOKYCHpPOBAHBI JIUIIb HA
OJTHOM BEIIM: KaK 3aCTaBUTh MAIIMHBI paboTaTh OBICTpEE.

B teuenne 20 Beka yueHble pa3pabaThIBajIM HOBbIE TEXHOJIOTMHM M MaTepuaibl, YTOOBI
YBEJIMUUThH YacTOTY BBIYMCIEHUHN, HA KOTOPOH pabOTalOT KOMIbBIOTEPHI. DTO CPOPMUPOBATIO MHUP,
KOTOPBI MBI BHJUM CErojHsA. Mup, B KOTOpPOM pPOOOTHI yXe Ie4aTaloT MOCTbI, HeipoceTu
pa3pabaThIBalOT caMoJeThl, a aBTOMOOMIIM OTBO3SIT HacC JOMOM camocTosTenbHo. Kaxnas u3 atux
Bellel TpedyeT KoJioccaldbHBIX 00beMOB BhIYMCICHUH. Ho Kak ObICTpO MaIIMHBI MOTYT CUHUTATh?
HesepositHo ObicTpo, HO He OeckoHewHO ObicTpo. M mpobnema, ¢ KOTOpOW MBI CTOJIKHEMCS B
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OmmkaiiimeM OynymeM — 3TO HCuUepliaHHe MOTEHIMajda Ui YBEIMYEHHS CKOPOCTH paboThI
MIPOIIECCOPOB, O€3 YBEIUUYCHHUS UX pa3MepoB. Tak, 4TOOBI PEIIUTh ATy HAIBUTAIOIIYIOCS TTPOOJIEMYy,
HaM HE HY)KHO COBEpILUEHCTBOBAaTh CYLIECTBYIOIIME TEXHOJOTMH, HAM HYKHbl HOBBIE HJEU U
KOHLeNIMU. MBI JOJKHBI pPACIIMPUTH HAlle IMOHMMAHHUS KOMIIBIOTEPOB M CO3/1aThb HEUYTO
COBEPILIEHHO HOBOE. 11 3TO — KBAHTOBBII KOMIIBIOTED.

KBaHTOBBII KOMIIBIOTEP — 3TO MallMHA, B OCHOBE KOTOPOW JIEKHUT 3KCTPAOpAUHAPHBIN
(heHOMEH KBAaHTOBOU CYMEPHO3UIINH, U YTOOBI MMOHATH KaKk paboTaeT MoJ00HOE YCTPOICTBO, CIiepBa
HeoOXoIuMO pa3o0paTbcs C TMOHSATHEM KBAaHTOBOW cymneprno3uiud. J[ias oObsCHEHUs JaHHOTO
nmapazokca MpernojaBaTeNld 3a4acTyl0 MPUOEraloT K OJHOMY M3BECTHOMY MBICICHHOMY
skcriepuMenty — kory Llpéaunrepa, B KOTOpOM KOTa 3aluparoT B KOPOOKE ¢ HEKHUM CMEpTEIbHO
OTaCHBIM YCTPOWCTBOM, KOTOPOE, B CBOIO O4YEpelb, CpadaThiBaeT OT CIIy4ailHOro CyOaTOMHOTO
coObITud. Hactymienrue JaHHOTO COOBITUSI HE MOXKET OBITh CIIPOTHO3UPOBAHO, CJIEIOBATEIHLHO KOT
B KOPOOKE OJTHOBPEMEHHO U KHUB, 1 MEPTB, YTO SIBISICTCS CYNEPIO3ULIUEH €r0 COCTOSIHUNA: KU3Hb U
CMEPTb.

B tepmunax nH(pOpMAIIMOHHBIX TEXHOJIOTHH, HH(pOpMaNKs 3aK0JupoBaHa udpamu (Ouramn),
riae kaxaas mudpa moxer O0b1Th 0 wim 1 [1]. CregoBaTennbHO, KOMHMYECTBO HHGOPMAITUH, KOTOPOM
onepupyeT OObIUHBIM KOMIIBIOTEP pacTeT JUHEHHO, ¢ pocToM uMcia outoB. Hamportus, B ciaydae
KBaHTOBBIX KOMIIBIOTEPOB, (HEHOMEH CYMEpONO3UIUUA T03BOJSET KOAUPOBAThH HH(POPMAIIIO
KBaHTOBBIMH OuTamu (KyOMTamu), 9TO O3HAYAET, YTO KAXKABIH KyOMT MoxkeT Obith m 0, u 1
OJTHOBPEMEHHO. 3HAuuT, 2 KyOuTa MOTYT OBITh B JIIOOOH KBAaHTOBOM CYNEpPIO3ULMU 4 COCTOSHUIM
(00; 01; 10; 00), 3 kyOuTa MOTYT OBITH B JIFOOOW KBAHTOBOU CYMEPHO3UIIMH 8 COCTOSHUN MU Tak
nanee [1]. Drta oco0eHHOCTH O3Ha4aeT, 4YTO o00beM UHGOPMALKU, 3aKOAWPOBAHHOMN
110CJIe/10BaTeIbHOCThIO KyOUTOB PacTeT SKCIOHEHIHAIBHO, KaK (QyHKus 2",

Jns uadopManuu, 3aK0JUPOBAHHON MOCIEA0BATEIBHOCTRIO KyOUTOB, U HaOOpa JOTHYECKHUX
oreparuii, KoTopble BMECTE IIPEICTABIISIOT 3a/1a4y, KBAHTOBBIM KOMIIBIOTEP BBIUYUCIISET BHIXOIHYIO
MOCIIE0BATENBHOCTh KYOUTOB. A pa3 MPUCYTCTBYET KBAHTOBAs CYIMEPIO3MIIMS, BCE BO3MOXKHbBIC
pelIeHHsT 3aJa4ydl CYIIECTBYIOT B BBIXOJHOW MOCJIEIOBATEIIBHOCTH OJHOBPEMEHHO. KOHEuHbIi
ONpEIEICHHBIN PE3YNIbTAT MOSABISAETCA MOCIIE TOTO, KaK MPOU3BOAUTCS U3MepeHue. Bo Bpems 3toi
MpOIelypbl MHOXKECTBO BCEX PEUICHHWH CXJIONbIBaeTcs B 0AHO. Ho kak Obl TO HU OBLIO, BBHIY
BEPOSITHOCTHOM MPHUPOABI BCEX KBAHTOBBIX MPOLIECCOB, U CYNEPIIO3UIIMN B YACTHOCTH, ITOJIY4EHHOE
KOHEYHOE PELICHHE TAK)KE SIBJISETCS] BEPHBIM JIUIIb C ONPEAEIEHHON 10JIel BEpOSTHOCTH.

Byayun rnaBHbIM IPEMMYIIECTBOM, KBAaHTOBAas CYIMEPHO3MIMS MOXET SIBISTHCA U TJIAaBHBIM
HEJ0CTaTKOM KBAaHTOBBIX KoMmmbioTepoB. [lepBas mpobiiemMa, KOTOpPYIO HYXHO pEIIUTh IpU
CO3/IaHUU TOI00HOTO poJia MAIIMH — 3TO peanu3aius Jorudeckux oneparopos (M, NJIU, HE). Bcé
JIeJI0 B TOM, YTO AJi1 oOMeHa nH(popMalyell B MpoLecce BHIYMCICHUI YacTHUIIbl, HECYIIne KyOUTHI,
JIOJDKHBI OBITH CBSI3aHBI JIPYT C JIPYTOM, Kak W B JIIOOON MPHUBBIYHOW KOMIIBIOTEPHOW CHCTEME.
OTivune OT KJIACCHMYECKHUX CHUCTEMaM 3aKJII0YaeTcsi B TOM, YTO JAaHHBIM 4YacTHULIAM HEJb3s
B3aMMOJICHICTBOBaTh C JIIOOBIMH JPYIrMMHU OOBEKTAaMHM BO BCEJIEHHOM, HMHade CyNeprno3uius
KBaHTOBBIX COCTOSIHMH CKOJUIAIICHUPYET B OJIHO OINpPEAENIEHHOE COCTOSIHME, U BCS MalllHa HauHET
BeCTH ce0sl Kak 0ObIuHBIN KoMmbioTep [2]. Ha camoMm fene, JOCTOBEPHO HEM3BECTHO BO3MOKHO JIU
pEeIINTh 3Ty WHXEHEpHYIO 3a/jady B MNpUHIUNE. Bo-BTOpBIX, Tak Kak pELICHUS, MOJy4YEeHHBIE
JAHHOW MAIIMHOM, MOTYT OBITh BEPHBIMH WJIM HE BEPHBIMH, BBIYMCICHUS HEOOXOIUMO MOBTOPSTH
HECKOJIBKO pa3, JIsl yBEJTUYEHUS BEPOSITHOCTH TOTO, YTO MOJIYYEHHBIH OTBET MPaBUIbHBIN.

Y4uuThIBas CI0KHOCTU CO3AAHMSI KBAHTOBBIX KOMIIBIOTEPOB, MOYKHO IOAYMATh: a CTOAT JIM OHU
sToro Boobe? Jla, moToMy 4TO ¢ UX OTPOMHBIMHU BBIYUCIUTENbHBIMU MOILTHOCTSMH JIFOJIA CMOTJIN
Obl pemiaTh CIOXKHEWIWE 3aladu Kpunrorpaduu, Takue Kak (axTopuzanus OONBIINX YHCET,
HarpuMep ¢ omotpio anroputma Illopa [1]. Ctout ckazarh, 4TO BCE CYIIECTBYIOIIUE aTOPUTMBI,
KOTOpBIE MO3BOJISIIOT (PAKTOPU30BATh YMCIIA HA KIACCUUECKUX KOMITBIOTEPAX, UMEIOT HETIPHUEMIIEMO
HU3KYIO CKOpOCTh paboThl. HacTonbko HH3KYH0, YTO B HEKOTOPBIX Cllydasx TpeOyroTcs
TBICSIYEIIETHS ISl 3aBEPILIEHUS PACUETOB.

Jpyroe rumoTreTuyecKkoe MPUMEHEHHE KBAHTOBBIX KOMIIBIOTEPOB — JTO MapajuleIbHOE
MO/JICJIMPOBAaHUE PA3IMUHBIX XUMHUUYECKUX COSAMHEHUN [T pa3paboTku jnekapcTB. Eciau 310 Koraa-
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HUOY/Ib CTaHET BO3MOKHBIM, MUD YBHIUT MPOPBIBBI B MEJUIIMHE, COMIOCTABUMBIE C U300pETCHUEM
KoJjeca.

W naxke eciiv B KOHIE KOHIIOB BBIICHUTCS, YTO HEKUN paHEe HEU3BECTHBIA 3aKOH IIPUPOJBI HE
JIOIyCKAaeT CYIIECTBOBAHHWE IOAOOHOTO poJa MallWH, OIPOMHBIE YCWIMS, BIIOXKEHHBIE B
WCCIICIOBAHMS, OKYIISITCS CIIOJIHA, TIOTOMY 4YTO OTKPBITHE HOBOTO 3aKOHA (PM3UKH MOXKET OBITh
TaKXe Ba)KHO, KaK U JjajibHelIee pa3BuTHe uieu co3aarens Z1 — uien ucronb30BaHus MALIUH IS
peLIeHus CI0KHBIX 3a/1a4.
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INTERNET OF THINGS SECURITY
Smetanina P. S. — student, Manukhina I. A. - associate professor
Altay State Technical University after I. I. Polzunov (Barnaul)

The concept of "Internet of things" (1oT) can be defined as the internetworking of computing
devices, mechanical and digital machines, objects, animals or people that are provided with unique
identifiers and the ability to transfer data over a network without requiring human-to-human or
human-to-computer interaction. This technology can be practically applied in many industries
nowadays, including, healthcare, energy transportation and etc. [2].

Sensors, actuators, software, and network connectivity allow these appliances to collect,
analyze and exchange data. This data is often potentially sensitive. The principle problem in the
field of 10T is the security of networking appliances. Besides, 10T devices are often sold with old
and unpatched embedded operating systems or software and their owners are not able sometimes to
change the default passwords. So this has become the one of the reasons for the DDoS-enabling
and different injections. These devices create a new entry point to the network and therefore cause
increasing danger for security and privacy risk [3].

Generally speaking, the threats which can be caused by IoT are as follows:

—  botnets,

—  man-in-the-middle concept,

—  data & identity theft,

—  denial of service.

Botnets are networks of systems combined together for exercising remote control and
distributing malware scumware. It can be used for stealing private information, exploiting online-
banking data, DDos-attacks or for spam and phishing emails. There also exist the so called
thingbots which can be described as botnets which include separate connected objects [5].

Man-In-The-Middle Concept is some kind of an attack when a hacker tries to interrupt and
damage connection between two separate systems. The attacker secretly intercepts and transmits
messages between two parties during their private communication.

Data & Identity Theft is also a very important vulnerability in smart systems. It should be
noted that users themselves often provide the access unwittingly, so hackers get the access to data
and money. Careless safekeeping of internet connected devices is the the main reason for malicious
thiefts.

Denial of Service (DoS) attacks take place when a service is unavailable for some reasons,
usually, when the system fails to operate because of capacity overload. In a Distributed Denial of
Service (DDoS) attack, numerous systems damage one target. Botnets are often used for these
purposes. Unlike hacking attacks like phishing or brute-force attacks, DoS don’t tend to possess
information or cause security loss, but the damage of company’s reputation can be crucial.
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Approprlate security considerations may include many actions, the most important of them are:

software integrity check,

—  the quality checking of authentication and data integrity protection,

—  system testing and calibration,

—  failure handling and status monitoring,

—  providing isolation from other systems or services.

Here are some obligatory rules and recommendation for both developers and producers of loT
are necessary to ensure the safety for the users:

—  removal or anonymization of identifiers where necessary,

—  secure management of encryption keys, considering the lifecycle of these keys.

—  effective protection for all potential attack targets such as electronic devices, network,
servers, clouds and etc.

It enables us to draw a conclusion that Internet of things security is extremely important
nowadays. If an attacker gains control of the appliance, it can cause problems elsewhere in the
network. Cybersecurity is a very moveable feast - what is deemed secure today may not be
tomorrow.
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BE30ITACHOCTh MHTEPHETA BEIIEM
Cwmeranuna I1. C. — crynent, Manyxuna U.A. — k.¢.H., JoUEHT
Anraiickuii rocyaapcTBeHHbIN TexHuueckuil ynusepcutet um. M.U. ITon3ynosa (1. baphayn)

[Tonstue «MutepHer Bemel» (10T) MOXHO ompenenuTh Kak MEXCETeBOE B3aHUMOJEHCTBHE
BBIUHCIIUTENbHBIX YCTPONCTB, MEXaHMYECKMX M LHUQPPOBBIX MAaLINH, OObEKTOB, XKUBOTHBIX WM
Jrofiel, KOTopble CHaO)KeHbl YHUKAJIbHBIMH MJIECHTHU(UKATOPaMH M BO3MOXKHOCTBIO I€pe/aBaTh
JaHHBIE 10 CETH, He TpeOys B3aWMOJEHCTBUS 4YEJIOBEKAa C YEJOBEKOM WM 4YeJloBeKa C
KOMIIBIOTEPOM. DTa TEXHOJOTUsS MOXET ObITh MPAKTUYECKH MIPUMEHEHAa BO MHOTHX OTpacisaX Hpo-
MBIIIJIEHHOCTH, B TOM YHUCIIE, 3APABOOXPAHEHHUS, SHEPIHUH U TPaHCIOPTa U T. 1. [2].

JlaTuuky, HCIIOMHUTENbHbIE MEXaHM3MbI, NPOrpaMMHOE oOOecleueHue, U  CETeBOe
MOJKJIIOYEHHE MO3BOJISIOT 3TUM YCTPOWCTBaM coOMparh, aHAIU3UPOBATh JaHHbIE U OOMEHUBATHCS
UMH. OTH JaHHbIE 3a4acTyl0 MOTEHLUAIbHO YYyBCTBHUTEIbHbI. OCHOBHOW MpoOieMoil B JaHHOH
oOmactu sBisieTcsi 0€30MacHOCTh ceTeBBIX ycTpoicTB. Kpome Toro, ycrtpoiictBa |0T wyacto
IIPOAAIOTCSL CO CTapbIMU M HE3arpy’)KCHHBIMH BCTPOCHHBIMHU OIIEPALIMOHHBIMU CHUCTEMaMU U
MIPOrpaMMHBIM 00€CIIeYeHUEM, U BIaJIebIlbl YMHBIX YCTPOMCTB 4acTO HE MOTYT U3MEHMUTDH MapoJin
no ymomyaHuioo. Takum oOpa3om, 3TO cTajo OAHOM u3 mnpuuuH mnposereHus DDoS-arak u
Pa3IMYHBIX MHBEKIUU. DTU YCTPOWCTBA CO3JAIOT HOBYIO TOYKY BXOJAa B CETh W, CJIEIOBATENIBHO,
CO3/IAI0T MOBBIILIEHHYIO YTPpo3y 0€30MacHOCTH U KOH(UAeHIIHaIbHOCTH [3].

B nenom, 10T MoryT co3naBath cienyronme yrpo3sl:

- botHeTHI,

—  araka «YenoBek B cepeiuHe»,

—  Kpaxka UH(OpMAIMH U MEPCOHAIBHBIX JTAHHBIX,
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—  araka «OTka3 B 00CIIy>KUBaHUM.

borHetsl mpezncraBnsoT co0oil ceThb cucTeM, OObEIWHEHHBIX BMECTE ISl OCYILECTBIICHUS
JIMCTAHIIMOHHOTO yIpaBlIeHUs M pacmpocTpaHeHus BpenoHocHoro IIO. Dtu  yctpoiicTBa
WCIIONIB3YIOTCS 3JI0YMBIIIJICHHUKAMU OY€Hb YacTO JUISl Pa3IMYHBIX MPECTYMHBIX HYXK[, TaKUX Kak,
Kpakl JTUYHOW HMH(OpMAIMK, WCIOJIb30BAaHUE JAaHHBIX OHJaiH-OaHkuHra, DDOS-arak wim s
cnama 1 (UIIMHTOBBIX muceM. Kpome Toro, cymecTByroT Tak Ha3biBaeMble thingbots — GoTHETHI,
KOTOpBIC BKJIFOYAIOT B ce0s1 HE3aBUCUMBIC TIOJIKIIFOYCHHBIC OOBEKTHI [5].

Konuenuus «YenoBek B cepeiHe» — 3TO CBOETO pojia araka, Korja Xakep MbITaeTcs npepBarb
COEMHEHUE W MOBPEAUTH CBA3b MEXAY JIBYMs OTJACIBbHBIMU CHCTEMaMH. 3JIOYMBINUIEHHUK TailHO
MepexXBaThIBACT U TEpPeAaeT COOOLIECHUS MEXKIY JABYMsl CTOPOHAMHM, KOTJa OHH YBEPEHBI, 4TO
OOMIAFOTCS IPYT C APYTrOM HAIPSIMYIO.

Taxke, O4eHb BaXKHOM YA3BUMOCTBbIO B HWHTEIUICKTYalbHBIX CHCTEMax SBISETCA Kpaxa
MHGOpPMALIMU M TEPCOHANBHBIX JaHHBIX. ClenyeT OTMETUTh, YTO CaMH II0JIb30BAaTeNId YacTo
HEBOJILHO MPEJOCTaBISIOT JOCTYI K JeHbraM W JaHHBIM, IO3TOMY XaKepaM HE COCTaBIsIET Tpyaa
ux 100bITh. HeOpexxHoe xpaHeHHe, MOAKIIOYCHHBIX K HTEpHETY YCTPOMHCTB SIBIISIETCSI OCHOBHOM
MIPUYMHON BTOPKEHHM 3JI0YMBIIIUIEHHUKOB.

Artaku trma «Otka3 B oOciyxuBaHum». D0OS-araku mpouCXoAsT, KOTAa CIIy’)k0a CTaHOBUTCS
HEJOCTYIHOM M0 HEKOTOPHIM MPUUYKUHAM, OOBIYHO 3TO MPOUCXOAUT MOTOMY, YTO CUCTEMA HE MOXKET
paboTaTh H3-3a TEpEerpy3KH E€MKOCTH. B arake c pacmpeneneHHBIM OTKa30M B OOCITY:KHBaHHH
(DDoS) MHorue cucreMbl aTakylT OAHY Lenb. JlJis 3TOro 4acTto HCHONB3YIOTCS OOTHeTH. B
OTIIMYUU OT XAKePCKUX aTak, Takux Kak GummHr win Opyrdopc, DoS He mbeiTaercs oOmanarh
uHpopMaIueil UM co3aarh yrpo3y 0e30macHOCTH, HO yHiepO pernyTaluu KOMIIAaHUU MOXET UMETh
pelaroliee 3HaueHue.

CootBeTcTByIOIIUE COOOpakeHUs OE30MacHOCTH MOTYT BKIIOYAaTh B ce0s MHOXKECTBO
JeiicTBUH, HanboJiee BaXXHBIMU U3 KOTOPBIX SIBIISTFOTCS:

—  MPOBEpKa LEIOCTHOCTU MPOrpaMMHOTO 0OecreyeHus

—  TpOBepKa KauecTBa ayTCHTU(UKAIINH U 3aIIUTHI IIEIOCTHOCTH TaHHBIX

—  TeCTHUpPOBaHUE U KAIUOPOBKA CUCTEMBI

—  00paboTKa 0TKa30B 1 MOHHUTOPUHT COCTOSIHUS JIJIsl YIOBJICTBOPEHHUSI

—  obecriedyeHne U30JSIUH OT IPYTHUX CUCTEM HITU CITYKO

Bor HekoTopble o00s3aTeNbHBIE TpaBWIAa W PEKOMEHIAIMHM ISl Pa3pabOTUYMKOB H
npousBogutenen 10T, koTopeie HEOOXOTUMBI 715 0OecieueHs1 0€30MaCHOCTH MOJIb30BaTeNeH:

—  yAaJeHHWe WIH, IPU HEOOXOJMMOCTH, aHOHUMHOCTD UICHTU(PHKATOPOB

—  0e3omacHoe ynpaBlIeHUE KJIIoUYaMH HIHU(PPOBAHUS, C YUETOM HX )KU3HEHHOTO IIHKIIa

—  o(ddexTuBHAs 3amUTEe BCEX IMOTCHIUAIBHBIX IIeNIeH aTakW, TaKUX Kak dJJICKTPOHHBIC
YCTpOICTBA, CeTh, CEpBEPHI, 00IaKa U T. I

3TO MO3BOJISIET HAM CJIENIaTh BBIBO, YTO O€301MacCHOCTh MHTEPHETA BEllel Ype3BbIUaiiHO BaskHA
B Hamu JHU. ECliu 370yMBIIIEHHUK MOMTy4aeT KOHTPOJIb HaJl YCTPOHCTBOM, OH MOXKET MOITYYUTh
JIOCTYN K KOH(QUACHIUAIBGHBIM JAaHHBIM WA BBI3BaTh NPOOJIEMBI B APYrHX MeECTaXx B CETH.
Kubepbe30nacHOCTh — MOHATHE PACTSHKUMOE: TO, YTO O€30IacHO CETO/HS, 3aBTpa MOXKET CTaTh
OTIaCHBIM.
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ARCHITECTURE DEVELOPMENT OF A MONITORING SYSTEM
FOR COMPLEX TECHNICAL OBJECTS
Shakhov D. E. — student Levin A. V.— associate Professor
Altai State Technical University after I.1. Polzunov (Barnaul)

Modern development of technologies allows manufacturers of different techniques to integrate
the software modules, responsible for the collection and transmission of information in the data
centers. The information collected can be used to evaluate provided services, for marketing
purposes, to improve the technical characteristics of existing and emerging devices for the timely
detection and prevention of crash situations. Ensuring reliable operation of technological equipment
of industrial enterprises is achieved through timely maintenance and repair. To maintain a high
level of safety and ecological purity of production systems are used, allowing to identify the
possible transition to emergency mode and prevent it from stop. In these systems logical and
quantitative analysis of information about functioning of technological objects, identification and
prediction of states, the calculation of the operating modes should be carried out. The described
systems are used for monitoring of various technical facilities, from a smartphone and cookers to
nuclear reactors.

For software development, allowing to solve tasks of crash and pre-crash situations, the need
for effective methods of their identification. The establishment of an effective identification system
for pre-crash situations the technological process, which increases its safety and reliability, is an
important scientific and practical problem. To build a system for identification of pre-crash
situations requires the following tasks:

¢ consideration of the problem of identification of pre-crash situations;

e construction of the system model identification, pre-crash situations;

¢ development of a system identification, pre-crash situations and relevant knowledge base.
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Figure 1 - Architecture of an automated monitoring system

On the basis of JSC "Scientific-engineering center of electrotechnical University" the
automated monitoring system of reliability and safety of complex technical objects was developed
[1]. Figure 1 presents the architecture of the developed system. Of the available information the cost
of the system supplied by JSC "Scientific-engineering center of electrotechnical University" and its
technical characteristics are not clear.
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In connection with the above reasons it was decided to develop a modular system, carrying out
reception, processing, saving and delivery of information coming from technical objects.

The system aggregates in the storage information received from a large number of standard
customers-suppliers. Informational messages can be delivered by several types of clients hoping to
be authorized vendors. Depending on the type of client-provider structure and supply them with
information vary and can change. Information from suppliers can come in several modes:

e regular transmission of data over the network;

¢ data transfer over the network only during maintenance of the facility;

e entering data collected on an information carrier, with the interface.

As clients-consumers can be users and software subsystems. The main operations conducted by
the users — searching/filtering of information, and building of dynamic reports. Software subsystems
on the basis of the stored information can monitor the overall condition of the existing technical
objects, adjustment and improvement. Software analysis of a large amount of information with the
use of mathematical models allows for the prediction of pre-emergency situations and prevention of
emergency situations.

The presence of such a modular system will enable the company to improve the quality of
build, maintenance and operation of technical facilities, which significantly affect the
competitiveness of products on the market of its services.
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PA3PABOTKA APXUTEKTYPbBI CUCTEMbI MOHUTOPUHI'A COCTOAHMA CIIOXHBIX
TEXHNUYECKHWX OB bEKTOB
[MaxoB M. E. — cryaenT, Jleun A. B. — gouent
AnTaiickuii rocy1apcTBEHHBIN TexHHuecKuil yauepcuteT uM. V.U, [Tonsynosa (r. bapuayin)

CoBpeMEHHOE pa3BUTHE TEXHOJOTUN TO3BOJIAET MPOU3BOJIUTENSAM pPa3IMYHON TEXHUKU
BHEIPATH B HeEEe MpOrpaMMHbIE MOJYJH, OTBeyaroliue 3a cOop M mepenady HeoOXoIuMon
nH(popMaluu B HEHTpPHI Mo 00paboTke gaHHbIX. CoOpaHHas MHGOpPMaIUs MOKET MCHOIb30BaThCS
JUIL OLEHKH TNPEINOCTaBISEMBIX YCIyr, B MAapKETHHIOBBIX LENAX, U1 YIYYIICHHS TEXHUYECKUX
XapaKTePUCTHK CYLIECTBYIOIUX U pa3padaThIBAEMbIX YCTPOMCTB, AJIi CBOEBPEMEHHOIO BBISIBICHUS
U TpEeJOTBpallleHNs aBapUiHBIX cuTyauuid. ObOecrieueHHe HaAEKHOW PabOThl TEXHOJIOTHYECKOTO
000py/I0OBaHUS IPOMBILUIEHHBIX MPEANPUATHI JOCTUTAeTCs 3a CYET CBOEBPEMEHHOI'O MPOBEIECHUS
€ro TEXHUUYECKOro 00CTy>KUBaHMsI M peMOHTA. J{JIs moiepskaHusl BBICOKOTO YPOBHS 6€3011aCHOCTH
U DKOJOTMYECKOM  YHMCTOTBI  NPOU3BOJACTBA  MCIOJB3YIOTCS ~ CUCTEMBI,  ITO3BOJIIOIINE
3a20JIarOBPEMEHHO HAEHTU(HUIMPOBATh BO3MOXKHBIM HEepexoj MHpolecca B aBapUUHBIA PEeXUM U
MPEOTBPATUTh €r0 OCTaHOBKY. B MOMOOHBIX CHUCTEMAax JOJKEH NPOBOJUTHCS JIOTUYECKUH U
KOJIMYECTBEHHBIN aHaIW3 HMHQOpMaUU O (YHKIMOHMPOBAHUU TEXHOJOTHYECKUX OOBEKTOB,
UIACHTU(PUKAIMS U IPOrHO3UPOBAHME COCTOSHUM, pacyeT COOTBETCTBYIOUIMX PEXUMOB PabOTHI.
OnucaHHbIE CHUCTEMBl UCHOJB3YIOTCA JUIS MOHMTOPUHIA PA3JIMYHBIX TEXHUYECKUX OOBEKTOB, OT
cMapThoHa U KyXOHHOM IJTUTHI O aTOMHBIX PEaKTOPOB.

Jns  pa3pa®oTku  mporpaMMHOro  oOecreueHHs, MO3BOJIOIIEro  pemaTh  3a/adu
MIPOrHO3UPOBAHUS aBAPUIHBIX U MpeAaBapuiHbIX CUTyallui, HeoOXxoauma 3 deKTUBHAs METOAUKA
ux ugeHtupukamun. Coznanue d3((EeKTUBHOW CUCTeMbl MICHTU(UKALMU MpeaaBapHiHbIX
CUTyallUd TEXHOJOTMYECKOro Ipolecca, IO03BOJISIOMEH TOBBICUTh €ro 0e30MacHOCTh U
0e3aBapHIHOCTD, SIBJISETCS aKTyaJbHOW HAy4YHOW M MpakTHYecKoW mpoOiemoid. [[ns moctpoeHus
CUCTEMBI HJIEHTU(UKALMY [TPelaBapUITHBIX CUTYalMi HEOOXO0IMMO pelIeHre CIEAYIOMNX 3a4ay:

® paccMOTpEeHHE MPEAMETHON 001aCTH 3a/1a4M UACHTU(PHUKAIIMY TPEIaBapUiHbIX CUTYalui;
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® TOCTPOSHUE MOJIENIA CUCTEMBI WICHTU(DUKAIINH MTPEIaBaAPUITHBIX CUTYAIIHIA,

e pa3paboTka CHUCTEMbl HACHTH(UKAIMH TpeAaBapUHHBIX CUTYallMidi W COOTBETCTBYIOIICH
0a3bl 3HAHUH.

Ha 6a3ze OAO "HayuyHO-MH)KEHEPHBI LEHTP 3JEKTPOTEXHUYECKOrO YHHMBepcHuTeTa" Oblia
pa3paboTaHa aBTOMAaTU3UPOBAHHAS CHCTEMa MOHUTOPHHIA HAJIEKHOCTU U 0€30MaCHOCTU CIIOKHBIX
TexHruueckux o0vekToB [1]. Ha pucyHke 1 mpencraBieHa apXUTEKTypa pa3pabOTaHHON CHCTEMEI.
N3 nocrymHoi wHpOpManuK HE SICHA CTOMMOCTH mocrtaBisieMol, OAO "Hay4Ho-WHXEHEpHBII
LIEHTP EKTPOTEXHUYECKOTO YHUBEPCUTETA", CUCTEMBI U €€ TEXHUUYECKNE XaPAKTEPUCTUKH.

I{eHTp MOHHMTOPHHIA TEXHHYECKOI'0 COCTOAHHA

TloacHcTeMa GOPMHPOBAHHA OTIETOB _/ U] =» “
Oryernr
o0 B S PyxoBoputens
@ & - P S
e & @ |
,/

N - e

e P pHE
| i i )
HHPOP MHPOBAHHA = d
IToACHCTeMA aHAH3A H NPOTHOSHPOBAHHA - 3

b e, oo AranuTHK

Baza AaHHLIX (PE2YIbTATBI HZMep eHuls, STAIOHHbIE H IPAHHIHbIe 2HAY eHHSL, P OTHOZHBIE OLIEHKH)

a IToacHcTeMA MEpefayH AaHHbIX
@ (Ethernet, Internet, GSM)

OO0BEeKT MOHHTOPHHT A

IToacHcTeMa cGopa H MNEPBHIHON 00paboTKH JaHHBIX

| Berpoennue cucresss xommpona | | e —— | TIpuBopH HEPASPYWIAOWISTO KORTPORA |

8 M1

Pucynok 1 - Apxurekrypa aBTOMaTU3UPOBAHHOIN CHCTEMbl MOHUTOPUHIA

B cBsi31 ¢ M3110’)KEHHBIMH BBIIIE IPHUMHAMHA OBLJIO PELICHO pa3paboTaTh MOIYIBHYIO CUCTEMY,
OCYILLIECTBISIONIYIO NpHEM, 00pabOTKy, COXpaHEHHE M BblJauy HMH(POpPMALUMHU, MOCTyHaroIel oT
TEXHUUYECKUX OOBEKTOB.

Cucrema arperupyeT B XpaHWJIHMILE HHPOPMALIUIO, IOIY4aeMyI0 OT O0JIBLIOr0 YUcia TUIIOBBIX
KIIMEHTOB-TIOCTABIINKOB. MH(pOpMaMOHHbIE COOOMIEHUS MOTYT TIOCTABIISATHCS HECKOJIBKHUMU
TUINIAMU AaBTOPU3YEMBIX KIMEHTOB-IIOCTABIIMKOB. B 3aBHCHMMOCTM OT THIIa KIMEHTa-IOCTaBIIMKA
COCTaB M CTPYKTypa IOCTaBIsieMOH MM HH(OpMalUU pa3Iu4yaloTcsl U CO BPEMEHEM MOTYT
u3MeHAThes. MTHpOopMalus OT KIMEHTOB-IIOCTABIIIMKOB MOXKET MOCTYIAaTh B HECKOJIBKUX PEKUMAaX:

® DpEryJIsIpHBIE NIEPEIaYu JaHHBIX 110 CETH;

e [iepejaya JIaHHbIX MO CETH, TOJIBKO BO BPEMsI TEXHUUECKOI0 00CTYKMUBAaHUS OOBEKTA;

e BHECEHHE JaHHbBIX, COOPaHHBIX HA MH(OPMAIIMOHHBIA HOCUTENb, IPU MOMOIIN HHTep(eiica
B3aUMOJICHCTBUS.

B poan kinueHTOB-OTpeOMTENEN MOTYT BBICTYNATh IIOJIb30BATEId U MPOTpaMMHbIE
nojcucteMbl. OCHOBHBIE COBEpIAEMble IOJB30BATENSIMU ONEpallud — TMOUCK/(UIbTpanus
nH(pOpPMaLlUM U TOCTPOEHUE ITMHAMUYECKMX OT4YeToB. IIporpaMMHBIE MOACHCTEMBI Ha OCHOBE
XpaHsencss "HPOpMaLUK MOTYT OCYIIECTBISATH MOHUTOPUHT OOIIET0 COCTOSIHUS CYILECTBYIOLINX
TEXHUUYECKUX 0OBEKTOB, UX HACTPOUKY U ycoBeplleHcTBOBaHUE. [IporpaMMHBIi aHaINU3 OOJIBIIOTO
oobemMa HMH(pOpMAIMM C TPUMEHEHHE MaTeMAaTUYEeCKUX MoJeNell IO03BOJIseT MPOU3BOJIUTH
IIPOTHO3UPOBAHUE NTPEAABAPUIHBIX CUTYALMI U PEJOTBPALLEHUE aBAPUUHBIX CUTYallUH.

Hanuune mnogoO0HONH MOIYIbHOW CHUCTEMBI MO3BOJUT MPEANPUATHIO MOBBICHUTH KadyecTBO
cOOpKH, OOCTYXUBaHHS W pPaOOTHl TEXHUYECKUX OOBEKTOB, UYTO 3aMETHO CKaXeTCs Ha
KOHKYPEHTOCIIOCOOHOCTH MTPOU3BOIUTENSL HA PHIHKE MPEOCTABISAEMBIX UM YCIIYT.

Cnucok JimTeparypsbl:

1. UnTennekTyalbHble CUCTEMbl MOHUTOPUHTA U KOHTPOJISI COCTOSTHUSI TEXHUYECKHU CJIOKHBIX
00BEKTOB [DnekTpoHHBIH pecypc] / HaydHO-MH)KEHEpHBIH LEHTP 3JIEKTPOTEXHUYECKOTO
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yHuBepcuteTa. — Pexxum pocryma: http://www.nicetu.ru/ru/reshenija-i-produkty/intellektualnye-
sistemy-monitoringa-i-kontrolja-sostojanija-tekhnicheski-slozhnykh-obektov/

VIDEO SURVEILLANCE
Ernst M. E.— student, Manukhina I.A.— associate professor
Altai State Technical University after 1.1. Polzunov (Barnaul)

Video surveillance has already become an essential part of modern society. In many places all
over the world security cameras are monitoring consumers™ actions almost everywhere - from bars
and restaurants to gas stations and child-care centers. The amount of houses equipped with video
surveillance and security cameras is constantly increasing. The city of Boston, on the US East
Coast, is completely covered by a video surveillance system designed to monitor every move of the
citizens. This system is run by a fast-learning machine intelligence, able to spot crimes before they
even happen [1].

There is a slight difference between security cameras and surveillance cameras. Surveillance
cameras are passive. They observe and/or record whatever is happening in their field of view. [2]
Security cameras are active. They remain dormant until trigger event, and then alert people of it.
There is another type security systems between these two. Surveillance systems that include video
analytics analyze video footage in real-time and detect abnormal activities that could pose a threat
to an security. Essentially, video analytics technology helps security software “learn” what is
normal so it can identify unusual, and potentially harmful, behavior that a human alone may miss. It
does this in two ways; first by observing objects in a monitored environment and detecting when
humans and vehicles are present, and second by taking operator feedback about the accuracy of
various events and incorporating this intelligence into the system itself, thus improving its
functionality [3]. But this sort of video monitoring is mostly used by big organization, and in small
businesses and houses security cameras are more common.

Many companies can offer a wide variety of cameras, outdoor security cameras with weather-
resistant housings, indoor internet security cameras capable of streaming video live right from your
phone. Cameras may also vary from quite simple devices, such as “Ring Video Doorbell”, which
streams images from your doorstep to your smartphone upon activation by the doorbell, to
staggering innovations, such as ,,SensorSphere”. It features a HD camera with thermal imaging and
night vision capabilities, several sensors which include a smoke detector, temperature/humidity
sensor, flash light and IR transmitter among others.

All these devices can help to provide security at home. On the other hand, there are some
problems with these systems:

— Home Security System False Alarms. System receives alarms even there is no trigger event.
Human error, false installation, and malfunctioning security system, etc. can lead to false home
security alarms.

— Piecemeal Security Products. If several pieces of security equipment are put together, they
may not be compatible with each other, causing problems.

— Some systems are quite complicated. So they could not be easily fixed.

— Most of security cameras are expensive.

In addition almost modern security camera and surveillance are made abroad. Taking into
account all these facts it’s obvious that there is a need to create an alternative monitoring system. It
should include:

— different cameras appropriate to particularly location (outdoor or indoor, with or without
night vision, etc. )

— various sensors to mark the trigger events

— application for Smartphone and PC to control system and provide the feedback

— main and backup power supply system
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Besides all the system should :

— assume the different complete sets to provide security in the area from one room to all
building

— be easy to install and use for ordinary people

— offer the best price-quality relationship

By creating that sort of system we could ensure the security of many houses and make our
Living space safer.
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CUCTEMbI BUJEOHABJIFOJJEHUA
OpHct M. E. — crynent, Manyxuna U. A. — x.¢.H., 101IeHT
AnTaiickuii rocyiapcTBeHHbIN TexHuueckuil yauepcuteT uM. .1, Tlonsynosa (r. bapuayin)

CucreMbl BHUJICOHAONIOACHUS CTAJIM HEOTHEMJIEMOM YacThblO COBPEMEHHOW XHU3HU. Thicsun
KaMep 10 BCEMY MUY CIEIAT 3a JeHCTBUAMU MOTpeOuTeNell B OOIECTBEHHBIX MECTaX, HaunHas ¢
0apoB M PECTOPAHOB M 3aKaHYHMBAs aBTO3alpaBKaMU M JETCKUMHU canamu. [locTossHHO Bo3pactaer
YHCIIO0 JKUJIBIX JOMOB 000pYJOBAHHBIX KaMepaMu 0O€30MaCHOCTH U CHUCTEMaMH BHJICOHAOIIOICHHUS.
l'opon bBocron Ha Bocrounom mnobepexse CIHIA MNOTHOCTBIO OXBa4€H CHCTEMOM
BUJICOHAOIIOIEHUS, CIIOCOOHON KOHTPONMPOBAaTh KAXJbld IIar ero skuteneil. Ota cucrema
yhpaBisieTcs: ObICTPO 00ydaeMbIM MAIIMHHBIM UHTEJUIEKTOM, CIIOCOOHBIM BBISBIISATh MPECTYIUICHUS
710 TOT0, KaK OHHU Jake mpou3ouayt [1].

Mexny kamepamMu 0€30IaCHOCTH U KaMepaMU HaOJIIO/IEHUs CYIIECTBYET HEOObIlasl pa3HHUlIa.
Kameps! HaOmronenust naccuBHbl. OHM «BHIAT» M 3alUCHIBAIOT BCE, YTO MPOUCXOJIUT B IOJIE UX
3penus [2]. Kameps! 6e30macHocTy akTUBHBL. OHM 0€3/1eHCTBYIOT /10 T€X MOp, IIOKa HE MPOUCXOIUT
COOTBETCTBYIOILIHE COOBITHE, NMPUBOJAIIEE UX B AKTUBHOE COCTOSHUE, a 3aTeM HMH(OPMUPYIOT
Biragensua o0 3ToM  coObituu. CymiecTByeT Tak JK€ IPOMEKYTOUYHBIM THUII  CHUCTEM
BujieoHaOMoieHusl. OHM BKIIIOYAIOT BHJICOAHAIUTHUKY, aHAIM3UPYIOT BUAEOMATEPHAIIbl B PEXKUME
peaIbHOTO BPEMEHU U OOHApYXUBAIOT HEHOpPMAaJbHbIE JAEUCTBUS, KOTOPbIE MOTYT MPEICTABIATH
yrpo3y ans Oe3omacHocTH. [lo CyTH, TEXHOJOrHMs BHACOAHATUTUKU IMOMOTaeT HpPOTrpaMMHOMY
00€eCIeUeHNI0 «M3y4yaTh» TO, YTO SIBISIETCS HOPMAJIbHBIM, YTOOBI OHO MOTJIO MJIEHTU(UIUPOBATH
HEOOBIYHOE M TMOTEHIMAJIbHO OINACHOE TIOBEACHUE, KOTOPOE MOXKET HPOMYCTUTh YEIOBEK.
«OO0yueHue» MOXKeT MPOUCXOIUTH B /iBa 3Tamna. [lepBrlii BKItOYaeT o0yueHue myreM HaOI0IeHUs
32 KOHTPOJIMPYEMOM 30HOW W BBISIBJICHMsI IPUCYTCTBUS JIFOAEH U TPAaHCIOPTHBIX cpeAcTB. Bropoi
MperoyiaraeT OpraHu3aliio OoOpaTHOW CBSI3M C OMNEepaToOpoM U Iepeaayy HUHPoOpManuu o
KOHKPETHOM COOBITMM C TOCJEIYIOUIMM BKJIIOYEHHEM €ro B MHTEIJIEKT CaMOM CHUCTEMbI s
pacmmpenus ee GyHKIMOHATBLHOCTH [3]. OgHaKo Tako¥W THUM BHUICOHAONIOJCHUS XapaKTepeH s
KPYIHBIX OpraHu3aluii, a B OKWIbIX JOMax M Ha HEOOJNBIIMX MpeInpusTUsX Oobliee
pacnpocTpaHeHHE MOTYYHIIN KaMepbl O€30MaCHOCTH.

MHOXecTBO KOMITAaHUH MpeIaraloT HIMPOKUI BBIOOP Kamep, B TOM YHCIIe Hapy>KHbIE KaMephl
B KOpIlycax, pa3paOOTaHHBIX C y4€TOM H3MEHEHHUS IOTOAHBIX YCJIOBHH, BHYTPEHHHE KaMmepbl
CIIOCOOHBIE TPAHCIUPOBATh H300paKEHUE B PEXHMME PEAJbHOTO BPEMEHM Ha CMapT(oH uepes
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uHTepHET. KamMepsbl Tak jke MOTYT ObITh PA3JIMYHON CTETICHU CIIOKHOCTH, HAUUHAS OT OTHOCUTEIBHO
MPOCTHIX YCTPOMCTB, TakuX Kak “Ring Video Doorbell”, kotopoe nepemaer nzobpaxkeHne ¢ KaMepsl
Ha cMmapTOH BIAJENbLA B ClIy4yae 3BOHKA B JIBEPb, M 3aKaHYMBAs TaKUM I1OPa3UTEIbHBIMU
paspaboTkamMu Kak ,,SensorSphere”. Dto ycrpoiictBo ocHaimieno HD kamepoit ¢ (yHKIMSIMU
TEIUIOBUJICHUS W HOYHOIO BHJICHUS, HECKOJbKHMH JaTYMKaMH, KOTOpbIE BKJIIOYAIOT B ceOs
JETEKTOp JbIMa, JJaTYUK TEMIIepaTyphl / BIaXXHOCTH, BenblKy 1 MK-nepeaaryuk.

Bce sTtm TexHonoruum momorarT oOecmeuuBaTh O€30MACHOCTH JOMa. leM He MeHee,
CYIIECTBYET s/l HEPEIICHHBIX MTPOOieMa B 3TOH 00JIaCTH:

— Jloxxnoe cpabareiBaHue cucTeMbl Oe3omacHocTH. CHcTeMa MOChUIAeT TPEBOXKHBIA CHUTHAI.
Jaxe ecnu He 3a(UKCHPOBAHO COOBITHE, KOTOPOE JOJDKHO aKTHBHPOBATH cucTeMy. [IpumumHOMN
3TOr0 MOTYT OBITh OIIMOKM YCTAaHOBKH, HEHUCIPABHOCTU CUCTEME OE30MaCHOCTH, a TaK XKe
YEJIOBEYCCKHE OIUOKH.

— HecooTBeTcTBHE pPa3NIMYHBIX dYacTell cucTeMbl 0e30MmacHOCTH. HeEeCcKOIbKO pa3imyHbIX
YCTPOMCTB  MPH  MPOCKTUPOBAHMHM  CHUCTEMbl ~ MOTYT  OBITh ~ HECMOCOOHBI ~ HOPMAJIbHO
(GYHKIIMOHHPOBATH BMECTE.

— OtHocuTeNnbHAs CIOXKHOCTh pealn3aluu. BcereactBue 3Toro B ciydae cOosl cucTeMy
TOBOJILHO CJI0)KHO BOCCTaHOBHTb.

— BOJBIIMHCTBO TAKUX CHCTEM JIOCTATOYHO JIOPOTHE.

KpoMe TOro OOJBIIMHCTBO TOJOOHBIX CUCTEM MPOHM3BOIATCS 3a TpaHuied. [IpuHMMas Bo
BHUMaHHUE BCE 3TH (aKThl MOXKHO CJIIeJIaTh BBIBOJ, YTO CYIICCTBYET HEOOXOJIMMOCTH CO3JaHUS
b TEPHATHBHOM CUCTEMBI, KOTOpast OyJeT BKIIIOYaTh B ceOsi:

— Paznuunble Kamepbl, COOTBETCTBYIOIIME CBOEMY MECTY pPACHOJIOXKEHHs (HapyKHbIE M
BHYTpEHHUE, ¢ GYHKIMEH HOYHOTO BHJICHBS U 0€3 Hee).

— PaznuuHble TaTYUKU IS PETUCTPAIIUH COOBITHH.

— Ilpunoxenue st cMapT(OHA U MIEPCOHATLHOTO KOMITbIOTEpa ¢ GyHKIIMEH 0OpaTHOM CBSI3U.

— OCHOBHYIO U 3aIIaCHYIO CUCTEMY 3JICKTPOITUTAHUS.

Kpome Toro, cucrema 10DKHA OTBEYATh CIIETYIOIIUM TPeOOBAHUSM:

— BO3MOXXHOCTh PACUIMPEHHsI KOHTPOJIUPYEMOU 30HBI OT OJTHOW KOMHATBI JI0 BCETO 3/IaHHMSI,

— JIETKOCTh B YCTAHOBKE M SKCIUTyaTalliy OOBIYHBIM 0JIb30BATEIICM;

— TIpeiaraTh ONTHMAaJIbHOE COOTHOIICHHUE IIEHA-KAYeCTRBO.

[To cpeacTBaM co3/laHus TAKOM CUCTEMBI Mbl CMOKEM rapaHTHPOBATh 3aIllIUTy MHOTUX JJIOMOB U
cnenarth Oosiee 0€30MaCHBIM OKpYIKaIOIIee )KU3HEHHO MTPOCTPAHCTBO.

Cnucok JiuTepaTypsbl:
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3. Dr. Mahesh Saptharishi - The New Eyes of Surveillance: Artificial Intelligence and
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humanizing-technology/
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PART IV. PROBLEMS AND TRENDS IN CIVIL ENGINEERING

SMART HOME
Bassayer A. S., Kuchina T. V. — students, Popova N. P. — Associate Professor
Altai State Technical University after 1.I. Polzunov (Barnaul)

Everyone wants to equip their homes so that it is convenient and comfortable to live in it.
Because we belong to greater part of the population of our planet that lives in the rhythm of big
cities the house for us is a place where we can relax and do not worry about unnecessary problems.
For this purpose technology developers came up with a system that can be controlled remotely from
your couch, which makes our lives easier. Now this system is called "smart home".

“Smart home” is a residential automated home of the modern type, organized for the
convenience of people using high-tech devices. Under the "smart home™ we understand the system
that is able to recognize specific situations that occur in the building, and appropriately respond to
them: one of the systems can control the behavior of others in accordance with predetermined
algorithms. The main feature of a “smart” building is the integration of separate subsystems into a
single manageable structure.

How does “smart home” work?

«Smart home» control uses a special computer program, sensors, microcontrollers and other
devices.

In this case the need to use several remotes while watching TV, dozens of switches controlling
lights, separate units for the control of ventilation and heating systems, video surveillance and alarm
systems, gates, and other things is eliminated. The house itself will adjust the work of all systems in
accordance with the wishes of the owner, time of day, situation, weather, ambient light, etc. to
ensure the comfortable condition inside the house.

The purpose and advantages of this system:

1. Control of the various systems to save costs of utilities. For example, in hotels or in other
public places automatic sliding doors, light sensors, etc. are installed that contribute to energy
savings and a high level of comfort.

2. Increasing the level of security. In the absence of the homeowner the centralized video
surveillance system and the fire safety alarm monitor the premises and the court territory.

3. Full control of the house even during prolonged absences of the homeowner. This is a very
important feature of this technology, which will suit those who are often on business trips. With this
system you will be notified of any incident.

Of course, like everything in this world, “smart home” has its drawbacks:

1. We know that no machine is immune from crashes. You need to be prepared for the fact that
at any time you will need to readjust some divices manually.

2. Cost. On the Russian market manufacturers sell systems from $ 3,000 to 5,000, depending
on the filling. Unfortunately, not everyone in Russia can afford such costs for "smart"”, high-tech
equipment.

3. Not every company will provide maintenance of the system. Upon failure of the controller
control signal is automatically sent not only to your smart phone or laptop, but to the Central
control office of the installer or manufacturer.

From all the above, we can conclude that the “smart home” system has its pros and cons, but,
in our opinion, there are more pluses. After all, each of us dreams of the convenience and ease of
use of technology in our home, and with the “smart home” we can achieve this. Having installed
this system, we can forget about dozens of switches and outlets, wires sticking out everywhere,
even about the overpayment for not switching off the light due to inattention or haste, because the
“smart home” will do it for us and after a hard working day we can sit back and relax.
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YMHBIN JIOM

baccaysp A., Kyuuna T.— cryaentsl, [lonosa H. I1. — nouent
AnTaiickuii rocy1apCcTBEHHBIN TeXHrYecKkuit yauBepcureT uM. M.W.ITonsynosa (r. bapaayin)

Kasx1prit 4esoBek XoueT 00yCTPOUTh CBOE KUJIbE TaK, YTOOBI €My OBLIO YI0OHO U KOM(MOPTHO
B HEM KUTbh. TaKk KaKk Mbl OTHOCHMCS K OOJIbIICH YaCTH HACEICHUS HAIeH IIaHeThl, KOTOpas )KUBET
B pUTME OOJIBLIMX FOPOJOB, TO JOM Ul HAC — 3TO MECTO, IJI€ MOKHO OTAOXHYTb, PacCIaOUThCS U
HEe OECTOKOMTHCS O JHUIIHUX MpobieMax. B CBs3uM ¢ 3TUM ydeHble M Pa3paOOTUYUKHU TEXHOJIOTHH
IPUAYMAJIA TaKyl0 TEXHUKY, KOTOPOM MOYKHO YIPaBJISATh OJHUM ITyJbTOM, HE BCTaBas C JMBAHA,
KOTOpasi BO MHOI'O pa3 MOXET YINPOCTUTh Hally *u3Hb. Celuac 3Ty CUCTEMY HA3bIBAIOT «yMHBIN
JOM.

«YMHBIA IOM» - 9TO KAJIOM aBTOMaTU3UPOBAHHBIN JIOM COBPEMEHHOTO TUIIA, OPraHU30BAHHBIN
11 y1o0CTBa MPOKUBAHUS JIFOJICH MPU OMOIIM BBICOKOTEXHOJIOTUYHBIX yCTpoHCTB. [lox «yMHBIM
JIOMOM» CJIElyeT IOHMMAaThb CHUCTEMY, KOTOpas JOJDKHA YMEThb pAaclo3HaBaThb KOHKPETHbIE
CUTYyallUH, CO3JAlOIIUeCs B 3/1aHUU, U COOTBETCTBYIOLIMM 00pa30M Ha HUX pearupoBaTh: OJHA U3
CUCTEM MOXXET YIpaBIATh I[OBEACHUEM JPYrMX IO 3apaHee BbIPAOOTAaHHBIM AJITOPUTMaM.
OCHOBHOW OCOOEHHOCTBIO HMHTEIJICKTYAJIbHOTO 3JaHUs SIBJIAETCS OOBEJUHEHUE OTICIIbHBIX
IIOACUCTEM B €IMHBIA YIIPABJISIEMBIA KOMIUIEKC.

Pa3z6epemcst B TOM, Kak pabOTaeT «yMHBIN 10M».

JIJ1sl UHTEIEKTYaJIbHOTO KOHTPOJISI UCTIONB3YIOTCS ClIELUaIbHbIE KOMIIBIOTEPHBIE IPOTPaAMMBI,
CCHCOPBI, MHUKPOKOHTPOJUIEpBl M Ipoune YycTpoicTBa. B 3ToM ciydae HCKIIIOYaeTcs
HEOOXOJMMOCTh TIOJIb30BATHCS HECKOJNBKMMH TMyNbTaMH Tpu mpocMmoTpe TB, npecsatkamu
BBIKJIIOYATENIeH MpU yNpaBIEHUM OCBEIIEHUEM, OTAEIbHBIMM OJOKaMU MpHU  YHpPaBICHUU
BEHTWISILIUOHHBIMM U OTOIMUTEJIbHBIMH  CHCTEMaMH, CHCTEMaMU BHUJCOHAONIOACHUA U
CUTHAJIM3allMM, BOPOTaMH M MpouuM. JfoM cam HacTpouT paboTy BCEX CHUCTEM B COOTBETCTBHUH C
IIOKEJIAHUEM YEJIOBEKA, BPEMEHEM CYTOK, €ro IIOJIOKEHUEM B JIOME, IIOTOJ0W, BHEIIHEW
OCBEIIEHHOCTBIO U T. JI. 715 ob6ecredeHust KoOM()OPTHOTO COCTOSIHUS BHYTPH JIOMa.

Jlnis yero ke Hy’KHa cucTeMa «yMHBIM 1om»? HazHaueHue U TUTIOChl 3TON CUCTEMBI:

1. Kontpons paOoThl pa3lUYHBIX CHUCTEM C LEJIbI0O 3KOHOMHHU 3aTpaT Ha KOMMYHaJbHBIE
ycnyru. Hanpumep, B TrocTMHMIAX WM TPOYUX MECTaX OOLIECTBEHHOTO IOJIb30BAHUS
YCTaHABIMBAIOTCA ABTOMAaTUYECKHE pa3/IBWIKHBIE JBEpU, NaTYUKM CBETA M T. J., KOTOPbIE
CIOCOOCTBYIOT 9KOHOMUU 3JIEKTPOIHEPTUU U BBICOKOMY YPOBHIO KoM(opTa.

2. [loBbilieHne ypoBHsA Oe3omacHocTu. Ilpn oTCcyTcTBUM AOMOBIa/ENblla aBTOMATHYECKU
BKJIIOYAETCSl  LIEHTpaJM30BaHHAs CHCTEMa BHUJECOHAOJNIONIEHUS, CHUTHAJIM3AlMM  MOKapHOU
6€301acHOCTH, KOTOpasi MOHUTOPUT MOMEIEHHS U IPUABOPOBbIE TEPPUTOPUH;

3. [TonHBIA KOHTPOIH JOMa JaXKe MPH JUTHTENBHBIX OThe3/IaX. JTO OYeHb BakKHAs (YHKIIHS
JAHHOW TEXHOJIOTMM, KOTOPasl MPUIETCS MO BKYCY TE€M, KTO 4acTO HAaXOJUTCS B KOMAaHIMPOBKaXx.
[Tpu nomormu aBToMatuku Bac onosemaioT o 11000M HHIUACHTE.

KoHneuHo ke, Kak 1 BCE B ’TOM MUPE, «YMHBIA JJOM» UMEET CBOM HEIOCTATKHU:

1. Mbl 3HaeM, 4TO HU OJJHA MalllHA HE 3acTpaxoBaHa OT cOoeB WM 3aBucaHuil. HyXHO ObITh
TOTOBBIM K TOMY, YTO B JIIOOOH MOMEHT IOHAJ00UTCS TepeHacTpoiKa OTIENBHBIX MPUOOPOB
BPYYHYIO.

2. loporosusna. Ha psinke Poccun npousBogurenu npojarot cucreMsl oT 3000 nosmapos 110
5000, B 3aBHCHMMOCTH OT «HA4YHMHKHM». K cOXKaJeHHWIO, HE KaXKIBIM UYEIOBEK B Poccum MOXeT
MO3BOJIUTH ce0e TaKHe 3aTPaThl HA KYMHYI0» TEXHHKY.

3. He xaxnmas kxomnaHusi o0O0ecIeUUT COMPOBOXKIAEHHE padoThl cuctembl. [lpu cboe
KOHTpOJUIEpa YIpaBJIEHUSI CUTHAJI aBTOMAaTHUECKHU OTIPABJIsIeTCsl HE TOJIbKO Ha Bam cmaptdon mim
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HOYTOYK, HO ¥ B UEHTPAJIbHBI KOHTPOJBHBIM IEHTP, PACHOJOXKEHHbIM B oduce KOMIaHHUHU-
YCTaHOBUIMKA WX TPOU3BOJUTEIIS.

M3 Bcero BBIMIECKAa3aHHOIO MOKHO CHEJIAaTh BBIBOJ, YTO CUCTEMA «YMHBIN JOM)» UMEET CBOU
IUTIOCHI 1 MUHYCBI, HO, Ha Halll B3I, IUTFOCOB Bee ke Oobiue. Beap kaxaplii U3 Hac MedTaeT 00
y100CTBE M MPOCTOTE MCIOJIB30BAHUS TEXHUKH B CBOEM JIOME, U C «yMHBIM JTOMOM» BbI MoxkeTre
9TO MOJIYYHUTb.
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ENVIRONMENTALLY-FRIENDLY CONSTRUCTION:
«GREEN» BUILDINGS
Batrakova Y. S., Zhdanov A. A. — students, Popova N. P. — associate professor
Altai State Technical University after I.1. Polzunov (Barnaul)

Man is part of nature. He depends on the environment and constantly influences it. Damage to
nature is growing with the growth of mankind. Rapid urban growth - the increase in the area of
construction - leads to a reduction in forests, fertile land degradation, air pollution, water resources
pollution, as well as a negative impact on flora and fauna.

Construction is one of the main anthropogenic factors that influence the environment. The
impact on the environment occurs during the process of construction and during operation of the
constructed facilities. The main negative factors, polluting the environment during the construction
phase include: [1]

« the process of excavation;

* construction materials;

* construction garbage;

* by-products of using special equipment;

* noise and vibration effects on the environment and human beings.

The necessity to eliminate or prevent the negative impact of the construction process on the
environment led to the development of “green” construction technologies which first of all require
the use of environmentally friendly building materials. For interior decoration, bamboo, rattan, cork
and jute are used; floor and wall panels are made of exotic species of trees. These materials look
nice and the house is filled with the atmosphere of luxury. Besides, “green” technology eliminates
most of the above-mentioned environmentally harmful effects of the construction process.

Ecological innovations have become very popular in recent years. Environmentally-friendly
building technologies are a major breakthrough and the most promising trend in construction. They
resulted in the appearance of the so called “green buildings”, that are widely represented and
discussed at various international construction exhibitions and conferences.

The popularity of “green buildings” is caused primarily by their high performance
characteristics that meet international environmental construction standards. Thanks to the latest
environmental developments leading international construction companies have started large-scale
work on the construction of private and public “green buildings.” For example, “green” building
technology will soon be used in the construction of the tallest skyscraper in the United States, as
well as the reconstruction of the UN building. [2]

Why are “green” buildings becoming so popular around the world? First of all, they are good
for human health and comfortable to live in. They are very economical and significantly reduce
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pollution. In addition, these buildings will be able to meet their energy needs, without using external
pOWer sources.

This innovation has already won the approval and recognition of hundreds of investors and
architects, who have begun to actively implement “green” building technology.

Examples of “green” building are:

1. «Village of Dietikony

In 1993Architect Peter Fech built the present Middle-earth in the small Swiss town of
Dietikon, as in the movie "The Lord of the Rings." He invented the first underground house back in
the 1970s. He built nine houses from 60 m? to 250 m? in area. These houses feature natural roof of
soil and grass to protect the homes from wind, rain and temperature changes. This allows you to
spend considerably less energy. So Fech’s home is virtually harmless to the environment. [3]

2. «Japanese housey

The so called «Japanese House» - the first Russian office building certified under international
"green standards”. Since its inception the company professes the Japanese principle of "mottainay"
or 3R (reduce, reuse & recycle), - saves energy, time and materials, making extensive use of them
again.

Among the "green" technologies used in the facility are the following: [4]

» Wastewater treatment systems and devices with recycling of industrial water.

» Automatic lighting control in technical areas and in the parking lot.

* Modern insulation.

* Counters of water and energy consumption.

Distinctive features of the buildings are a private courtyard, equipped for relaxation of tenants,
cafes with authentic Japanese cuisine as well as a greenhouse for growing flowers and vegetables
on the roof.

The management company year after year analyzes the resource consumption and efficiency
measures, conducting environmental policy with clearly defined objectives to reduce energy and
water consumption and reduce waste to landfill.

3. «Building Ducat Place III»

This is the second building in Russia certified under international "green standards”. And this
is the first commercial real estate, certified by BREEM standard. This 14-storey business center is
located on Hasek street in Moscow.
Among the "green" technologies used in the facility are the following: [4]

 Energy efficient lighting. Conventional lamps in the office center are replaced by energy
efficient ones. The building uses a specially designed computerized program operating light
systems, taking into account the time of day.

* Motion sensors in bathrooms.

* Optimized operation of elevators and air conditioning systems. It is possible to reduce
building energy consumption by 35%.

* Separate waste collection. The building is equipped with full waste management cycle (in the
absence at the moment in Moscow, of a city-wide recycling program). The operating company has
organized systematic waste management by signing contracts with private contractors for
processing paper, cardboard, plastic, metal, glass, light bulbs, ink cartridges and batteries.

* Installed water meters and sensors to reduce water consumption.

It is believed that construction according to the “green” standards is becoming a normal thing
in Europe nowadays. In Russia it is making its first steps, but the future definitely lies with “green”
construction technologies and environmentally friendly construction materials.
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OKOJIOTUYECKHN YUCTOE CTPOUTEJIbCTBO: «3EJIEHBIE» 3JTAHUA
barpaxosa 1O., XKnanoB A. — cryaenTtsl, [Tonosa H. I1. — nonent
Aurraiickuil rocyapcTBeHHbI TexHruueckuil yauBepcutet uM. M. W.Ilon3ynosa (r. bapuayu)

UYenoBek — 3TO 4acTb NPUPOJbl. YelnOBEK 3aBUCUT OT OKPYKAIOLIEH Cpelbl U IOCTOSHHO
BO3JICHCTBYET Ha Hee. YIiepO, HAHOCUMBII MPUPOJE, YBETUUUBACTCA C PA3BUTHEM YEJIOBEUECTBA.
BeICTpBIil pocT TOpPOAOB - YBEIMYEHHE IUIOMIAAU 3aCTPOMKU - BEIET K COKPAIIECHUIO JIECOB,
Jerpaialiiy IJI0I0POJAHBIX 3€Mellb, 3aTPS3HEHUIO BO3AyXa, BOJHBIX PECYPCOB, a TaKXKe HEraTUBHO
BiMsieT Ha (iopy u dayny.

CTpouTenbCTBO - OJMH U3 TJIABHBIX AHTPOIMOT€HHBIX ()aKTOPOB, BIUSIOIIMX HA OKPYKAIOIIYIO
cpeny. BoznelicTBue Ha OKpy»Xarollylo Cpely MPOUCXOAUT BO BPEMsI CAMOIO CTPOUTENILCTBA U BO
BpeMsl OKCIUIyaTallud  MOCTPOCHHBIX 00beKkTOB. K OCHOBHBIM HeraTuBHBIM (aKTOpaM,
3arps3HSAIONIMM OKPYKAIOIIYIO CPEly Ha dTare CTPOUTENIbCTBA, OTHOCSTCS: [1]

e 3EMIISIHBIE Pa0OTHI;

e CTPOUTEJIbHBIC MATEPUAJIBI,

e CTPOUTEIBHBIA MYyCOD;

e TI000YHBIE MTPOAYKTHI MOJIB30BAHUS CIIEIIUATILHON TEXHUKOM;

e IIYMOBOE M BUOPAIIMOHHOE BO3/ICHCTBHE Ha OKPY’KAIOIIYIO CPEy U Ha YeloBeKa

Opana w3 THaBHBIX 33Jay MHXKEHEpa — IMPEeNOTBPATUTh HETaTUBHOE BO3ZEHCTBHE
CTPOUTENLCTBA Ha OKPYXAIoUlylo cpeny. s 3Toro HEoOXOAMMO MPUMEHSTh 3IKOJIOTUYECKU
YUCThIE CTPOUTENbHBIE MaTepualbl. [IJisi BHyTpeHHEN OTAENKHU MOMEIIEHUH MOKHO MCIOJIb30BaTh
0aMOyK, poTaHT, MpOOKy M KYT. Takke CyIIeCTBYIOT HAIOJbHBbIE W HACTEHHbIE TMaHENUu W3
HK30TUYECKUX TOPOJ JEpeBbEB. OTH MaTepuabl BBINIAIAT KPACHBO U HAIMOJIHSIOT JOM
aTMoc(epoil POCKOIIIH.

B nocnenHee BpeMs Bce OoNblIyI0 MOMYISPHOCTH HPHOOPETAIOT  SKOJIOTMUYECKHE
WHHOBAIIMOHHBIE pemieHus. OAHUM M3 TaKUX WHHOBAIMHA SIBISETCS «3€JIE€HOE» CTPOUTEIHCTBO,
KOTOpO€ 00CYK/1aeTCsl Ha MEKAYHAPOJHBIX CTPOUTEIbHBIX BbICTABKaX U KOHPEPEHLIUSX.

[TomynsipHOCTh ~ CTPOUTENBCTBA  «3ENEHBIX» 3JaHUNA  BbI3BaHA HAIMYHMEM  BBICOKHUX
IKCIUTYaTaI[MOHHBIX XapaKTEPUCTUK, KOTOPHIE COOTBETCTBYIOT MEXIYHAPOIHBIM IKOJIOTHYECKUM
CTaHJIapTaM CTPOMUTENbCTBA. brarogaps HaIW4YuI0 HOBEHUIIMX 9SKOJOTHYECKHX pa3paboTOK
MEXIyHApOJHBIE CTPOUTEIbHBIE KOMIIAHMM Hadyalld MacIITaOHbIE MPOEKTHI IO BO3BEICHUIO
YACTHBIX M OOIIECTBEHHBIX «3EJIEHBIX» 3/MaHUN. TeXHOJOTHUS «3eJICHOr0» CTPOUTENIBCTBA CKOPO
OyZeT NpUMEHSTHCS IPU BO3BEIEHNHU caMoro Beicokoro 3aanus B CIIIA, a Takyke npu nepectpoiike
3nanust OOH [2].

«3eneHoe» CTPOUTENbCTBO MPHUOOPETAET IUPOKOE PacpoCTpaHEHHE MO BCEMY MUPY ITOTOMY,
YTO 3JaHUS U COOPYXKEHHUsI, MOCTPOCHHbIE C NMPUMEHEHUEM JaHHON TEXHOJOTUH, 3HAYUTEIBHO
COKpalIaloT 3arps3HeHne oKpyxaromiei cpenbl. Kpome Toro, 3Tu 311aHUsI CMOTYT CaMOCTOSITENIbHO
obecrnieunBaTh COOCTBEHHBIE MOTPEOHOCTH B SHEPTUU O€3 MCIIOJIIB30BAHMS BHEUTHUX HUCTOYHHKOB
SHEPTOIUTAHUS.

[Tpumepamu «3eNeHBIX» 31aHUN SIBISIOTCS:

1. «/lepeBHsa AueTukon»

161


http://www.tn.ru/library/poleznaja_informacija/ekologija_stroitelstva_materialy_i_sreda/
http://www.admagazine.ru/arch/41598_eko-arkhitektura-9-zelenykh-postroek.php
http://www.erdhaus.ch/

Apxurekrop Ilerep ®deu B 1993 romy B MajeHbKOM HIBEHIIapCKOM Topoike JIMeTHKOH
noctpoun Hacrosimee Cpeamszembe, Kak B punbme «Biactenua konery. OH mpuayman TEpBBIA
noa3emMHbIid oM emie B 1970-e roael. OH coopyami AeBATh JOMHUKOB IuTomiaaso oT 60 m? go 250
m?. EcrecTBeHHAs KPOBISL W3 IIOYBBI W TPaBbl 3alIMINACT dTH SKIIMIIA OT BETpa, HOKISL U
IIEpENagoB TEMIIEpaTypbl. JTO IO3BOJSET TPATUTh 3aMETHO MeHble sHepruu. llosromy aoma
deva nmpakTHUECKU O€3BPEIHBI VIS OKpYXKaroien cpeasl [3].

2. «Japanese House»

«SlnoHckuit 1OM» - TepBOe poccuiickoe OQHCHOE 37aaHue, CepTU(PUIMPOBAHHOE IO
MEXIYHApOAHOMY «3€JIeHOMY» cTaHaapTy. C caMoro OCHOBaHUsI KOMITAaHUS UCIIOBEAYET SMOHCKUI
npuHIMI «MoTTauHail», win 3R (reduce, reuse & recycle), — B3KOHOMHUT 3SHEPropecypchl,
TPYZ03aTpaThl U MaTepUabl, IUPOKO UCIIOJIB3YSl UX BTOPUUHO.

Cpenu «3eNeHbIX» TEeXHOJIOTHH, HCTIOJb30BaHHBIX HA 00BeKTe: [4]

e Bropuunoe wucnonp3oBaHue BOAbl. CUCTEMBl OYMCTKM CTOYHBIX BOJ U YCTPOHCTBA C
00OpPOTHBIM UCTOJIH30BAHUEM TEXHUYECKON BOJIBI.

e ABTOMaTH3UPOBAHHOE YIIPABICHUE OCBELICHUEM B TEXHUYECKUX IIOMEUICHUSX M Ha
MapKOBKE.

o CoBpemMeHHas TEIJIOU3O0JISALIHS.

e CueT4MKH y4yeTa UCHOJIb30BaHUS BOABI U SHEPTONOTPEOICHHUS.

e DKoJioTMYecKas IMOJIUTUKA. YIPABIAONIAS KOMIIAHHWA U3 roja B TroJl MPOBOJUT aHAIMU3
MOTpeOIeHUsI PeCypCoB U Mep IO MOBBIIIEHUIO 3((HEKTUBHOCTH, C YETKO 0003HAUEHHBIMH LEISIMH
[0 COKpAIICHHUIO 3HEPro- U BOJAONOTPEOJEHUS, a TAK)KE COKPAILEHUIO OTXOJOB, BHIBO3UMBIX Ha
CBAJIKH.

o Texnonorun xompoptHOCTH cpenbl. OTIUIATEIEHBIMA OCOOCHHOCTSIMU 3aHUS SIBISIOTCS
YVIOTHBI BHYTPEHHUN JBOp, OOOpYIOBaHHBIA [JIsi OTHAbIXa apeHAATOpOB, Kade ayTeHTHYHOU
ATIOHCKON KyXHH, a TAaK)Ke TEIUIALA JIJIsl BRIPAIIIMBAHUS IIBETOB M (PPYKTOB HA KPHIIIIE.

3. «(3nanue Ducat Place 111»

Orto BrOpoe 31aHue B Poccuu, cepTUPUIMPOBAHHOE IO MEXAYHAPOIHOMY <«3EJICHOMY»
cTanaapty. Takxe 3TO MepBblii 00BEKT KOMMEPUYECKONH HEIBUKUMOCTH, CEPTU(PHUIIMPOBAHHBIN 1O
crangapty BREEM. Otot 14-3Taxknsiii Ou3Hec-1ieHTp HaxoauTes Ha yauie ["ameka B Mockse.

Cpenu «3eeHbIX» TeXHOJIOTHI, UCTIOJIB30BaHHBIX Ha 00beKTe:[4]

e DueproaddextuBHOe ocBenieHne. OObIYHBIE CBETUJIHHUKH B O(DHCHOM IIEHTPE 3aMEHEHBI
sHeprocOeperaromyMu. B 34aHMM TpUMEHEHBl CIENHaTbHO pa3pabOTaHHBIE MPOTPAMMBbI
KOMITBIOTEPU3UPOBAHHOM 3KCIUTyaTallul CUCTEM OCBEIIECHHUS, YYUTHIBAIOIINE BPEMSI CYTOK.

e JlaTuuku IBUKEHHS B CaHy3/ax.

e OnTtumusupoBaHa padoTa JUPTOB U CUCTEM KOHIAUITMOHHUPOBAHUS. ITO MO3BOIMIO CHU3UTh
sHepromnorpedieHue 31aHus Ha 35 %.

o PaznenbHbIll cOOp 0TX0A0B. B 31aHMM HanmakeH MOJHBIA LMK YTHJIM3ALUU OTXOJOB (TpU
OTCYTCTBHM B HAcCTOSIILIUI MOMEHT B MOCKBE 00IIEropoICKOi MporpaMMbl epepaboTKH OTXO/I0B).
OKcIUTyaTalldOHHAsl KOMITAaHUS OpraHU30Bajla CUCTEMATU3MPOBAHHYIO YTWJIM3AIMI0 OTXOJIOB,
3aKJIIOYMB C YaCTHBIMU MOAPSAYUKAMH JOTOBOPHI MO MepepaboTKe OTXOIO0B JKU3HEAEATEIbHOCTU
oducoB: Oymaru, KapTOHa, IUIACTHKA, METala, CTEKJa, 3JEKTPUUECKUX JaMIl, KapTpHIXKed u
aKKyMYIISITOPHBIX Oatapeil.

«3eeHoe» CTPOUTEILCTBO YK€ MOMYJpHO MO BceMy Mupy. OHO CTaHOBUTCS HOpPMOH B
EBpornie, onHako B Poccum TONbKO [enaeT CBOM IEpBble Iarv. bynyiiee 3a 3€JI€HBIM
CTPOUTENHCTBOM U SKOJIOTMUECKHU YUCTHIMU CTPOUTEILHBIMU MaTepHUaIaMH.
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THE PROBLEM OF LANDSLIDES AND METHODS OF COMBATING THEM
Volkova D. Y., Ovsyannikova E. V. — students, Popova N. P. — associate professor
Altai State Technical University after 1.I. Polzunov (Barnaul)

Landslides constitute a greater threat to the construction of railways, the performance of work
in bridge construction and in the construction of industrial and civil objects. Lack of knowledge and
expertise in this field can result in catastrophic consequences that affect the region's economy and
sometimes cause heavy loss of human lives. It is necessary to choose the most cost-effective
methods of dealing with landslides in each particular region. In the list of natural disasters, which
demonstrates the degree of danger of this or that natural phenomenon to human life, landslides
occupy the 7th place. Each year they take the lives of 800 to 1000 people and entail multibillion-
dollar economic damage [1].The problem of landslides is relevant for the territory of the Russian
Federation. In Russia, landslides occur on the coast of the Black Sea, on the banks of the Oka-river,
the Volga, the Yenisei, and in most areas of the North Caucasus.

Landslides are sliding displacement of masses of rocks down the slope under the influence of
gravity. They occur due to slope washing, seismic shocks, waterlogging (especially in the presence
of alternating waterproof and aquifer layers of rocks). They move (slide) relatively slowly. Some
landslides shift at a rate of only a few meters per day, though there are also more rapid landslides.

There is an urgent need for a comprehensive program to reduce landslide -caused losses in the
Russian Federation. Without such a program, heavy and widespread losses to the nation and to
individuals from landslides will increase greatly. The responsibility for dealing with landslides
principally falls upon the state and local governments and the private sector [1].

Such a program is carried out on the basis of a thorough study of natural physicogeological
conditions, clarification of the main causes of instability and analytical calculations of the limiting
equilibrium of the soil masses under consideration [2]. Most landslides can be prevented by the
planning of water flow (thawed and stormwater) and drains, as well as landscaping of slopes. In
practice, the following are used as basic anti-landslide measures:

« organization of surface water runoff in the zone of landslides and adjacent territories;

* drainage of groundwater through the construction of various drainage systems;

« reduction of external loads;

« adjustment of slopes and their loading with the help of counter-banks;

* protecting slopes from washing and erosion by running waters of rivers or waves of the seas
and other water reservoirs;

* green plantations at the top of the slope and landslide slope;

« artificial fixation of the masses of the landslide body;

« artificial structures for retaining ground masses

Such activities are carried out:

* by using vertical planning and excavation;

* by installation of drainage networks;

* by application of agroforestry measures;

« with the help of retaining walls, breakwaters, piles, etc.

Slope laying is carried out with the help of vertical planning and excavation work. The sloping
of the slopes is aimed at reducing the steepness of the landslide slope and ensuring its stability.
Slope accretion is expedient as a preventive measure in the presence of non-activated landslides [1].
In addition, the desirability of adjusting the slope is determined by the volume of earthworks and
the nature of the soils.

Most of the above measures are expensive and labor-intensive in execution, so they are applied
on the basis of a thorough analysis of the causes that trigger off the development of the shift
process, and the choice is made on the basis of a technical and economic comparison of options.
The federal government can provide research, technical guidance, and limited funding assistance,
but to meet their responsibility for maintaining the public's health, safety and welfare, state and
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local governments must prevent and reduce landslide losses through hazard mapping, land-use
management, and building control.
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ITPOBJIEMA OITOJI3HEN U METO/IbI BOPBEBI C HUMU.
Bonkosa /1. YO., Oscsunukosa E. B. — crynentsi, [lonosa H. I1. — gouent
AnTalickuii rocyiapcTBEHHBIN TexHnueckuil ynupepcutet uM U.U. [TomsyHosa (. bapHayn)

OnoisHu NpeACTaBiIsIOT COOOM 3HAYMTEIBHYIO YIPO3y B CTPOUTENIBCTBE JKEJIE3HBIX OO,
MOCTOB U OOBEKTOB IMPOMBIIUICHHOTO M TPaXJAaHCKOTO CTPOMTENnbCTBa. HemocraTok 3HaHUil u
OIbITa B 3TOM cdepe MOXKET MPUBECTH K KAaTaCTpO(PUUECKHM IMOCIEACTBUSAM, 4TO, OE3yCIIOBHO,
OTpa3WTCsA Ha HKOHOMHKE pernoHa. Takume KaTacTpodbl 3a4acTyl0 BEAYyT M K YEJIOBEYECKUM
xepTBaM. Heo0GXxoauMo BbIOMpaTh SKOHOMHUYECKH BBITOJHBIE METOJbl OOpbHOBI C OIOJI3HAMH,
3¢ HEKTUBHOCTh KOTOPBIX MaKCHMAalIbHA JUIS PAaCCMATPHUBAEMOTO PETHOHA. B mepedne cTUXHITHBIX
0eCTBUIA, KOTOPBIM JEMOHCTPUPYET CTENEHb OMACHOCTU TOI'0 MJIM MHOTO MIPUPOJHOTO SIBIECHUS IS
KU3HHU 4YEJIOBEKAa, OMOJI3HU 3aHMMaroT 7 mecTto. Exxeromno onm yHocsat ku3Hu ot 800 mo 1000
YeJIOBEK U BIIEKYT 32 c000i MHOroMHJuIMapIHbli s3koHOMHueckuil yiep0 [1]. IIpoGnema ononsuei
akTyanbHa 1 tepputopun Poccuiickon @Pepepanmu. B Poccum omon3HM BO3HMKAKOT Ha
noGepexbe YepHoro mops, y 6eperos pek Oxu, Bonru, Enuces, na Cesepnom Kaskaze.

OnoJy3HM MPeACTaBISAIOT COO0N CKOMb3AIIee CMELIEHHE MAacC TOPHBIX MOPOJ BHU3 MO CKJIOHY
IOl BJIMSIHUEM CHJIBI TSDKECTU. BO3HMKAIOT BCIEACTBHE MOAMBIBA CKJIOHA, CEICMUYECKHUX TOJIYKOB,
nepeyBila)kKHEHUsT (0OCOOEHHO IMpH HAJIWYMM YEpelOBaHUS BOJOHEIPOHUIAEMBIX M BOJIOHOCHBIX
wiactoB nopon). OHU ABMKYTCA (CKOJB3AT) OTHOCUTENBHO MeajeHHo. HekoTopble omoia3Hu
CMEINAIOTCS CO CKOPOCTHIO BCETO JIMITL HECKOJIBKO METpoB B cyTkH [2]. XoTs HabmomaroTcs u
6os1ee ObICTPBHIC OIMOJI3HHU.

Jlns cokpaieHus noTepp OT Omoji3HeW B Poccum HeoOXoauma KOMIUIEKCHas IMporpaMma,
KOTOpasi 3a/IeHCTBYET BO3MOKHOCTH BCEX YPOBHEH IIPABUTEIBCTBA U YACTHOIO ceKTopa. be3 takon
MPOrpaMMbl 3HAYMTEIBHO BO3PACTYT TIyOWUTEIbHBIE IOCIEACTBUS Ui BCEM HAllMOHAIbHON
SKOHOMHUKH. OTBETCTBEHHOCTh 3a OOpbOy C ONOJN3HAMHU JISKUT TJaBHBIM 0Opa3oM Ha
roCy/1IapCTBEHHBIX U MECTHBIX OpPTaHax BJIACTU M YaCTHOM cekTope [1].

Peanuszanuss TakoM MporpaMMbl OCYIIECTBIISIETCS. HAa OCHOBE TUHIATEIBHOTO W3Y4YEHHS
MPUPOAHBIX (PU3UKO-TEOJIOTMUYECKUX YCIOBUMN, ONMpPENEIeHHs] OCHOBHBIX IMPUYMUH HEYCTOWYUBOCTU
IPYHTA U aHAJIMTHYECKUX PACUETOB IPEAEIBHOIO PaBHOBECHS paCCMaTPUBAEMbIX MACCHBOB IPYHTA
[2]. BonbIIMHCTBO ONOJ3HENH MOKHO NMPEAOTBPATUTh MJIAHUPOBKOM CTOKA BOJ (TaJIbIX U JIMBHEBBIX),
BOJOCTOKOB M JpPEHaXEH, a TaKKe 03€JICHEHHEM CKJIOHOB. Ha mpakTuke B KauecTBE OCHOBHBIX
IIPOTUBOOTIOJI3HEBBIX MEPONPUATUN TIPUMEHSIOTCS:

® OpraHu3anys CTOKAa IOBEPXHOCTHBIX BOJ B 30HE OIOJ3HEM M MNpWIETAOUIMX K HEH
TEPPUTOPUH;

® J[PEHUPOBAHUE MOA3EMHBIX BOJI IyTEM COOPYKEHHS PAa3TUUYHBIX JPEHAKHBIX CUCTEM;

® yMEHBIICHHE BHEITHUX Harpy3o0kK;

® yYIOJAXUBAaHUE OTKOCOB U NMPUTPY3Ka UX C IOMOIIbIO KOHTPOAHKETOB;

e Orpa<JICHHE OTKOCOB M 3alllUTa MX OT IIOJMBIBA M pa3MbIBa POTOYHBIMU BOJAMH PEK WUIIU
BOJIHAMH MOpEN U BOJIOXPaHMWJINLLI;

e 3eJIeHbIe HACaX/ICHUS [0 BEpXy OTKOCA U Ha OMOJI3HEBOM OTKOCE;

® LCKYCCTBEHHOE 3aKperieHue Macc OMOJI3HEBOIO TEJNA;

® LCKYCCTBEHHBIE COOPYKEHUS JJIsl ylIep:KaHUs TPYHTOBBIX Macc.
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Taxue MeponpusATHS OCYIIECTBISIOTCS:

® C [TOMOIIBIO0 BEPTUKAIBHOMN TUIAHUPOBKH U MPOU3BOJICTBA 3EMIISIHBIX padoT;

® IIyT€M YCTPOWCTBA IPEHAXKHBIX CETEH;

® IIPUMEHEHHEM arpojecoOMeIHOPATUBHBIX MeEp;

® C IPUMEHEHHEM MOANOPHBIX CTE€H, BOJIHOJIOMOB, CBal U JIp.

C moMOIIBI0 BEPTUKAJIBHON IUIAHUPOBKH M IPOM3BOJACTBA 3EMIIIHBIX PAa0OT BBIMOJIHSACTCA
YIOJaXUBAHUE OTKOCOB. YIOJIQXMBAaHUE OTKOCOB MPECIENyeT IIeJib YMEHBUICHUS KPYTH3HBI
OTOJI3HEBOTO  CKJIOHA, OOECHeuYuBaroImeld ero  yCTOWYMBOCTh.  YTIOJQXHBAHHE  CKIOHA
1enecoo0pa3Ho Kak MpPOPUIAKTHUECKOE MEPOINPUSATUE TMPU HAIWYUM HEAKTHBU3UPOBABLIETOCS
omomus [1]. Kpome Toro, menecoo0pa3HOCTh YIOJaKUBAHHS CKJIOHA OMPEIeNsIeTcs 00beMOM
3eMJISIHBIX Pa0OT U XapaKTepOM I'PYHTOB.

BoNbIIMHCTBO W3 TEPEUYMCICHHBIX MEPOINPHIATUN JOPOTOCTOSIINE M TPYIOEMKHE B
WCIIOJIHEHUH, MO3TOMY IMPUMEHSIOTCS Ha OCHOBE TIIATEIHHOTO aHaln3a MPUYNH, BHI3BIBAIOIIUX
pa3BUTHE MPOLIECCca CIBUTA, a BEIOOP MPOU3BOAAT HA OCHOBE TEXHHUKO-3KOHOMHYECKOTO CPaBHEHHS
BapuaHToOB. DenepalibHOE MPABUTEIBCTBO MPOBOAUT HMCCIEAOBAHUS, PYKOBOICTBO M OKa3bIBaeT
OTIpEJICJIEHHYIO TOMOIIb B (PMHAHCHPOBAHUHU, HO TOT'O HEJOCTATOYHO M JJIS BBHIMOJHEHUS CBOUX
00s3aHHOCTEH MO TMOJJIEPKAHUIO 3/I0POBbs, OE30MACHOCTH W OIAroCOCTOSHUS HACeJICHHS
pPETHOHANBHBIM OpraHaM TOCYAAapCTBEHHOW BJIACTH HEOOXOJMMO TMPEAOTBpPAIIAaTh M YMEHBIIATH
MOTepU OT OMNOJ3HEH TMyTeM KapTUPOBAaHUS MECT OIACHBIX  SBIICHUH, yIpaBICHUS
3eMJICTIONI30BAaHMEM U CTPOUTEIHLHOTO KOHTPOJISL.
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DEVELOPMENT OF ENERGY-EFFICIENT CONTSTRUCTION
IN THE ALTAI REGION
Gridneva A. E. — student Levin A. V. — associate professor
Altai State Technical University after I.1. Polzunov (Barnaul)

One of the global problems of humanity is lack of energy resources and soaring energy prices.
In this connection, the problems of heat and energy conservation are important all over the world.

This initiated the formation of a new view of the construction of mass housing, as the utilities
are the largest consumer of energy and the polluter of the atmosphere.

One of the modern trends in housing construction is the development and design of energy-
efficient buildings.

Experience in the design and construction of energy-efficient buildings originates in the 1970s
in the United Kingdom, Finland, Germany and the United States. Today in Europe, the level of
energy consumption is considered one of the key indicators of construction efficiency.

Russia lags behind Europe in the practice of building energy-efficient houses, however, after
the adoption of the federal law 261-FL "On energy conservation ..." in Russia, the design and
construction of energy-efficient buildings has stepped up.

In the Altai region in recent years, energy intensity - the most important characteristic of
energy efficiency in the region's economy - is declining. The reasons for this situation are the
technological backwardness of the housing and communal services.

Since 2010, the Fund for Assistance to the Reform of Housing and Communal Services within
the framework of resettlement programs for citizens from the emergency housing stock has begun
to practice and promote the construction of energy-efficient housing. For today in the Altai region
within the framework of this program the following objects were put into operation:

165



1. Energy-efficient residential house in Smirnov St., 67 in Barnaul:

Construction of the first energy-efficient apartment house in the Altai region was carried out
with the assistance of the Foundation for the Promotion of Housing and Public Utilities and the
Administration of the Altai Territory. The house was commissioned in November 2010.

The building for energy efficiency corresponds to class "A". Savings costs for payment for
living quarters and communal services of an ordinary house per 1 sg.m. is 44-50%.

The building uses the following energy-efficient technologies:

- meridional orientation of the building allows to increase heat input to the building from solar
radiation due to the orientation of the facades;

- to reduce the heat loss through the walls, a "wet" facade system is used - the "Classic"
thermal insulation system. A double insulated vestibule, doors with door closers, glazing loggias,
warming the basement help to reduce heat loss, as well as

- door-to-door accounting of all types of energy is provided;

- a modular air handling system with recuperator is used;

- installed two gas boilers, vacuum solar collectors, a heat pump system, a system of storage
boilers, a mini-CHP.

2. Energy-efficient residential area "Solnechniy" in Borovaya st. in Biysk.

The complex includes five three-storey houses of energy efficiency class "A". Savings costs for
housing and communal services in these houses relative to a conventional apartment building per 1
sg. m. is 50%.

The building uses the following energy-efficient technologies:

- in order to increase the resistance to heat transfer of the enclosing structures, modern
materials and structures are used;

- selected architectural solutions that ensure maximum use of solar energy and minimal heat
loss of the building;

- door-to-door accounting of all types of energy, water, gas is provided. The houses
automatically adjust the microclimate of the premises, as well as the volume of energy received,
depending on consumption and weather conditions;

- an independent source of heat supply, vacuum solar collectors, mini-CHP, heat pump system,
a system of storage boilers, a single center for managing the residential complex.

In addition, there are enterprises operating in the region using modern, energy-efficient
technologies used for the production of energy- and material-saving construction materials - the
factories of frame-panel housing construction LLC "Altaikrovlya-ZKPD" and LLC "Bobrovsky
Lesokombinat".

Thus, in order to increase energy efficiency, the Altai region introduces high-tech products to
the existing urban infrastructure, implementing a program for the construction of energy-efficient
buildings using innovative technologies.

The main obstacle to the development of energy-efficient construction can be poor construction
and installation works, irrational, from the point of view of energy saving, design solutions,
improper operation of energy-efficient equipment and illiteracy of the population in this matter.
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CTpouTenbCTBO YHUKATBHBIX 30aHui U coopyxkeHuid. 2013. Ne 7 (12). C. 49-63. — Pexxum goctyma:
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2. OdunmanbHbIl caliTa TOCYZapCTBEHHOH Kopropaiuu [DaekTpoHHbI pecypc] / DouHn
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PA3BUTUE SHEPI OR®®EKTUBHOI'O CTPOUTEJILCTBA B AJITAMMCKOM KPAE
I'pugnesa A. E. — ctyzaent, Jlesun A. B. — noueHt
Auraiickuii rocyjapcTBeHHbII TexHrnueckuid yauepcutet um. W. U. IMonsynosa (r. baphayin)

OnHa w3 TI00aNBHBIX MPOOJIEM YEIOBEYECTBA — HEXBAaTKa HHEPreTHUECKUX PECYPCOB U
CTPEMUTENbHBI POCT LIEH HAa HHEPrOHOCUTENU. B CBsI3W ¢ 3TUM BO BCEM MHUPE aKTyallbHbI
pOOIEMBI TEILIO- U YIHEPTOCOEPEKESHHUS.

OTO MOJIOKUIIO Hayalo Juis (GOPMUPOBAHUS HOBOTO B3IJISAa Ha CTPOUTEIHCTBO MAacCOBOIO
KHJIbS, TIOCKOJIbKY KOMMYHAJIBHOE XO3SHUCTBO SIBJSIETCS KPYHMHEUIIMM MOTPEOUTENEM SHEPrHH U
3arpsi3HUTENEM aTMOC(hephl.

OpnHOl M3 COBPEMEHHBIX TEHACHLUH JXUIMIIHOTO CTPOMTEILCTBA SBISAETCS pa3paboTka U
KOHCTpYHpOBaHUE 3HeprodhHEeKTUBHBIX 3AaHUM.

OnbIT IPOEKTUPOBAHUS U CTPOUTENHCTBA SHEProd(h(heKTUBHBIX 3aanui Oeper Havano B 1970-x
ronax B BemukoOputanuu, ®Ounnsamuu, ['epmanmm u CIHIA. Ceromnss B EBpore ypoBeHb
HHEPronoTPeOICHUS CYUTACTCS OJTHUM M3 KIIIOUEBBIX MMOKa3aTeneil 3 (heKTHBHOCTH CTPOUTENBCTBA.

Poccust cunpHO oTcTaer oT EBpombl B IpakTHKE CTPOUTENIHCTBA SHEPTOA(P(HEKTUBHBIX JOMOB,
TeM HE MeHee, Mocie mnpuHATUS denepanbHoro 3akoHa 261-d3 «O6 sHeprocOEpeKeHuu...» B
Poccun akTHBH3UPOBAIOCH TPOESKTUPOBAHKUE U CTPOUTENIHCTBO SHEPTOd((HEKTUBHBIX 3/1aHUH.

B AnTaiickoM Kpae B IIOCIEIHHE TOAbl DHEPrOEMKOCTh — BaKHEHIIAs XapaKTEpUCTUKA
9HEprod(pPeKTUBHOCTH DSKOHOMUKU pEruoHa - CHIDKaercs. [IpuuMHaMu Takoro MOJIOKEHUS
SBJIIETCS. TEXHOJIOTMUYECKask OTCTAIOCTh KUIIUIIIHO-KOMMYHAIBHOIO X035ICTBa.

C 2010 roga ®ounp coxaeiicTBUs pePOPMUPOBAHUIO KUIUITHO-KOMMYHAIILHOTO XO31CTBa B
paMKax Mmporpamm MepeceseHus IPaXkaaH U3 aBapUHOTO KUJIUIIHOTO (poHIa HAaYal MPaKTUKOBATh
U TpomaraHupoBaTh CTPOUTENHCTBO 3HEProddeKkTUBHOrO >kuibsi. Ha ceromHamHuii 1eHb B
AunTalickoM Kpae B paMKax 3TOM IIporpamMma BBEJEHBI B OKCILTyaTalMIO CIEIYIONME O0BEKTHI:

1. DHeproaddexTuBHbI )uI0K A0M 10 yi1.CMupHOBa, 67 B r.bapHayne:

CTpouTensCTBO MMEPBOrO B AJTAWCKOM Kpae SHEprodp(GEeKTUBHOTO JOMa KBAPTHPHOTO
ocyumiectBisioch npu  ydactun @Donpa CopeiictBusa Pazsutus KKX wu  AaMuHuctpanuu
Aunraiickoro kpas. Jlom caad B akciryaranuio B Hosiope 2010 roza.

3nanue mo 3HeprodpHeKTUBHOCTH COOTBETCTBYET Kiaccy «A». DKOHOMUS 3aTpaT Ha OIUIaTy
KHJIOTO TIOMELIEHUS] 1 KOMMYHAJIbHBIX YCIIYT 0OBIYHOTO J0Ma B pacyere Ha 1 kB.M. (%) cocTaBiuser
44-50%.

B 31aH1M npyMeHEeHsb! cieayronme 3HeprodpeKTUBHbIE TEXHOIOTHU!

-MEpUJIMOHATbHASL OPUEHTAIUS 3aHuUs 03BOJIAET YBEJIUYUTh TEIUIONOCTYIJIEHUS B 3JaHUE OT
COJTHEYHOH pajialiy 3a CYeT OpUEHTAluu (acaios;

-JIJIs1 CHUDKEHUS TETIIONOTePh Yepe3 CTeHbI IPUMEHEHA chUcTeMa «MOKpOro» (dacana — cucrema
yrerienus «Kmaccuky.

CriocoOCTBYET COKpAILEHUIO TEIJIONOTEPh MPUMEHEHHE JIBOMHOTO YTEIUIEHHOro TaMOypa,
JIBEpEN ¢ TOBOJYMKAMHU, OCTEKJICHUE JIOKUH, YTEIUIEHNE T10/1Bajla, a TaKXkKe:

- IPEyCMOTPEH MOKBAPTUPHBIN YUET BCEX BUIOB MOIYyYa€MOI SHEPTUH;

- MPUMEHEHA MOJTyJIbHAsI cucTeMa 00pabOTKH BO3AyXa C PEKYIepaTopoM;

- YCTaHOBJIEHBI JIBa T'a30BBIX KOTJA, BAKYyMHBIE COJIHEYHBIE KOJUIEKTOPBI, TEMJIOHACOCHAS
CUCTEMA, CUCTeMa HAaKOMUTEIbHBIX OoisiepoB, MUHU-TILI.

2.9HeproahdekTuBHBIN xUI0N KBapTan «CoaHeuHb» 1o yi. bopoBoii B r. buiicke.

Kommuiekc BkitouaeT B ceOs MATh TPEXITAKHBIX JOMOB Kiacca 3HEProd(pHeKTUBHOCTU «Ay.
DOKOHOMHMSI 3aTpaT Ha OIUIaTy >KWJIOTO TMOMEIIEHHUS M KOMMYHAJbHBIX YCIYT B 3THX JOMax
OTHOCHUTENIbHO OOBIYHOI'0 MHOTOKBAPTUPHOTO JIoMa B pacuere Ha 1 kB.M. cocTaBiseT A0 50%.

B 31anuu npuMeHeHs! cienyomue 3HeprodpheKTUBHbIE TEXHOIOTHU:

-JIJIs1 TIOBBIILIEHUSI COMPOTUBIICHHS TEIUIONEPEeNaud OTpakJAoNINX KOHCTPYKIMI MPUMEHEHbI
COBPEMEHHBIE MAaTepUabl U KOHCTPYKIIUH;

- NPUMEHEHbl APXUTEKTYpHbIE pelIeHUs, 0OecrneunBarollie MaKCUMalbHOE HCIOJIb30BaHUE
COJIHEYHOU HEPruu U MUHUMAJIbHbIE TEIUIONOTEPH 3/1aHHUS;
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- TpeayCMOTPEH TNOKBApTUPHBIA yd4eT BCEX BHJIOB OJHEPruu, BOJbI, ra3za. B momax
MIPOM3BOJIUTCS aBTOMATHUYECKOE PETyIMpPOBaHHE MUKPOKIMMATa MOMEIICHHM, a Takke 0O0beMOB
MOJIy4aeMOU SHEPTUU B 3aBUCUMOCTH OT MOTPEOJICHHS U TIOTOIHBIX YCIIOBUI;

- YCTaHOBJIGHbIl ~ABTOHOMHBI HCTOYHUK TEIUIOCHAOXKEHHUS, BaKyyMHbIE COJHEUHbIE
KOJUIEKTOpbI, MUHU-TOL], TeruioHacocHas cucreMa, CUCTeMa HAaKOMUTENbHBIX OOUIIEPOB, SIMHBIN
LEHTP YIPaBICHUS KUIbIM KOMILIEKCOM.

Kpome TOro, B Kpae [OEUCTBYIOT NPEANPUATHS, HUCHOJB3YIOIIME COBPEMEHHBIE,
9Heprod(pPeKTUBHbIE  TEXHOJOTHH,  NpPUMEHSEMble Ui  NPOM3BOACTBA  DJHEPro- H
MaTepralocOeperanx CTPOUTENbHBIX MAaTepHalioB — 3TO 3aBOJBl KapKAaCHO-TIAHEIBHOTO
nomoctpoerust OO0 «AnraiikpoBnsa-3KITI» u OO0 «boOpoBcKuii 1€COKOMOMHAT.

Takum 00pa3oM, B LEISAX MOBBIMLEHHUS SHEProd(pGEKTUBHOCTH AJNTAWCKUN Kpald BHEApSET
BBICOKOTEXHOJIOTHYHYIO MPOIYKIMIO B CYIIECTBYIOIIYIO TOPOJACKYI0O HH(PPACTPYKTYpPY, peaau3ys
MPOrpaMMy CTPOMTEILCTBA JHEProd(EKTHBHBIX 3JaHUA C MPUMCHEHUEM WHHOBAIIMOHHBIX
texHosoruii. OCHOBHOM Nperpajoi, Memaroeil pa3BUTHIO Y3HEProdhHEeKTUBHOIO CTPOUTENIBCTBRA,
MOJKET SIBJISIThCSI HEKAYECTBEHHBIC CTPOUTEIHLHO-MOHTXKHBIE PabOTHI, HepaIlMOHATIbHBIC, C TOYKU
3pEeHUs sHEeprocOepexeHus, MIPOEKTHHIE peuieHus, HEIpPaBUJIbHAS JKCILTyaTaus
3HEprodhPeKTUBHOTrO 000PYAOBAHUS U HETPAMOTHOCTh HACEJIICHHSI B 3TOM BOIPOCE.

Cnucok JuTepaTypsl:

1. TopmkoB A. C., Barun H. U., HemoBa [I. B. ®opmyna sneprosddextuBHoCcTH //
CTpouTensCTBO YHUKAIBHBIX 31aHUi U coopyxkeHuit. 2013. Ne 7 (12). C. 49-63. — Pexum nmocryma:
http://unistroy.spbstu.ru/index_2013 12/7 gorshkov_vatin_nemova_12.pdf;

2. OdunmanbHelii CcalT TOCYIAapCTBEHHOH Kopropanmuu [DIeKTpoHHBIH pecypc] / DoHx
coxerictBus pepopmupoBanuio JKKX.- Pexxum noctyna: http://www.energodoma.ru.

MODERN BUILDING MATERIALS: SIPS
Yevsikova Y, Kudykina T. - students, Popova N.P. - associate professor
Altai State Technical University after I.1. Polzunov (Barnaul)

Many years ago people used simple natural materials to build their dwellings. The most
common materials were grass, logs and stones. In modern times people have a huge selection of
building materials. Everyone wants to build their home securely, quickly and inexpensively. SIP-
houses offer a solution to this problem.

What is SIP (structural insulated panel)? It is a composite building material that consists of two
layers of oriented strand board and an insulating layer between them. The insulating layer can be
either expanded polystyrene foam or some other kind of foam possessing similar properties. Other
materials can also be used instead of oriented strand board, such as plywood, pressure-treated
plywood, steel, aluminum, etc. [1]

The idea of using stress-skin panels to build houses emerged in the USA as early as the 1930s
and proved to be very promising. In the course of time the idea was further developed and quite a
number of investors got interested in the new material. Nowadays in the southern states of the USA
as well as in Mexico and other neighboring countries structural insulated panels are among the most
widely used building materials.

The use of SIPs for construction offers a lot of benefits. First of all expanded polystyrene, due
to its numerous closed pores and the air contained in them, is a very good insulator and retains heat
very well. So, the SIP-walls have high insulating properties which results in lower heating costs. As
SIPs come pre-cut from the factory (according to the design of the building) construction time of a
SIP-house is less than for a frame house and requires fewer workers. In addition, SIPs are
lightweight. A SIP-wall is about 4-6 times lighter than a wall of the same size built from a
traditional material. That is why SIPs are easy to transport and handle. Due to its 3-layer structure
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the SIP is very strong and can bear a longitudinal load of up to 10 tons per meter. In the transverse
direction the SIP can withstand a load of over 2 tons [2], [4].

One more advantage of the SIP is that it is absolutely safe from pests and rodents.

Nowadays SIPs are widely used to build private houses (exterior walls, roof, floor, foundation
systems) as well as commercial or industrial space. Construction costs differ, depending on many
attendant factors.

Building a SIP-house, however, requires a lot of precision and accuracy. Each panel must be
placed strictly in its proper position. One serious disadvantage of the SIP is its high flammability.
That is why special care should be taken of electrical wiring and avoiding electrical network
overload. But if the SIP-house is built in accordance with all requirements, its service life can be
quite long — up to 150 years (though much depends on weather conditions, kind of terrain and some
other factors) [2].

It should be noted that some building companies are wary of the SIP. The fact that the SIP does
not consist of natural materials causes fear. But in-depth research proved that the chemical materials
used in the panel are not harmful to people.

Nowadays SIPs are increasingly used and the scope of their application will undoubtedly
expand in the future.

COBPEMEHHBIE CTPOUTEJIbHBIE MATEPUAJIBI: SIP
EBcuxona lO., Kyasikuna T. — ctynentsl, [lonosa H. I1. — nouent
Anraiickuii rocyrapcTBEHHBIN TexHuueckuit yauBepcuteT uM. M. M. ITonsynosa (r. bapaayn)

MHoro JieT Ha3aj JIOAU KCIOJIb30BAJIU IPOCThIE IPUPOIHBIE MAaT€pHalIbl JJIsi CTPOUTENILCTBA
cBoux xwiuil. Haubonee pacmpocTpaHeHHBIMH MaTepHalaMu ObUIM TpaBa, OpeBHa M kamMHH. B
COBPEMEHHOM MHpE JIOJM UMEIOT OTPOMHBIN BBIOOp CTPOUTENbHBIX MaTepuasioB. Kaxablii xoueT
MIOCTPOUTH CBOM JIOM HAaJIekKHO, OBICTPO U Hegoporo. SIP-noma sBHsSIOTCS OAHUM U3 pPelIeHUi dTON
pOoOIEMBI.

UYro Ttakoe SIP (cTpykTypHas TeIJIOM3OJSLUMOHHAS TMaHenb)? OTO  KOMIIO3UTHBIN
CTPOUTEIIBHBIN MaTepHall, KOTOPBIM COCTOUT U3 JABYX CIOE€B OPUEHTHUPOBAHHOMN CTPYKEYHOU IUIUTHI
U M30JUPYIOUIETO CJOS MEXIy HUMHU. TeIUIOM3OJSIHOHHBIM CIOEM MOXET OBITh Kak
MEHOMOJIUCTUPOJI, TAK M KAaKOW-TTMOO JIPYroi BUJ NIEHBI, 00JIa1al0IINI aHATIOTHYHBIMA CBOMCTBAMH.
BMecTo OpHEHTHPOBAaHHOH CTPY)KEUHON IIUTHI MOTYT OBITh MCIIOJIB30BaHbI JIpYrue MaTepHalbl,
Hanpumep, gaHepa, npeccoBaHHas (aHepa, cTanb, ATIOMUHUN U T. 1. [1]

Wnest ucnonp30BaTh CTPYKTYPHBIE TEIUIOM3OJIALIMOHHBIE MAHEIN JJII CTPOUTEIBCTBA JOMOB
Bo3HuKJIa B CIIA B Havane 1930-x rogoB u oka3anach BecbMa nepcrnekTuBHON. Co BpeMeHeM Hjies
IoJlyunsia JajbHEHIIee pa3BUTHE U LENbIA  PsJ  WHBECTOPOB 3aMHTEPECOBATUCH HOBBIM
MarepuasioM. Ha ceromnsimianii nenp B roxHBIX mrtarax CIIA, a takke B Mekcuke M cOCeaHUX
CTpaHax CTPYKTYpHbIE TEIUIOU30JISALIMOHHbIE MMaHENu SBIAIOTCA OJHUM W3 Haubosiee IIUPOKO
UCIOJIb3YEMBIX CTPOUTEIBHBIX MaTEpUAIOB.

Hcnonb3oBanue SIP nmis crpourtenbcTBa mpezuiaraeT MHoro npeumymiects. [Ipexzae Bcero,
MIEHOMOJIMCTUPOJI, Onarofaps CBOMM MHOTOYMCIEHHBIM 3aKpbITBIM IOpaM M BO3AYXY,
COJZIEpIKAIEMYCSl B HUX, SBJIIETCA XOPOLIMM H30JIATOPOM M OYEHb XOPOIIO COXPAaHSAET TEIIO.
Bricokue Teron3osimuoHHbIe CBOMCTBa SIP MpUBOMAT K CYIIECTBEHHOMY CHIDKEHHIO 3aTpaTr Ha
orormienne. [lockonbky SIP mpeaBapuTenbHO BbIpe3al0T Ha 3aBoje (MO MPOEKTY JI0OMa), CPOKH
ctpoutenbcTBa SIP- mOMOB KOpode, 4em JUIsi KapKacHOTO J0Ma, M TPeOYIOT MEHBIIEro YHciia
paboTHHKOB. KpoMe TOro, cTpyKTypHBIE TEIJIOM30JISIMOHHbBIE MAHEeNu SBISAIOTCS Jerkumu. SIP-
CTEHbI IPUMEPHO B 4-6 pa3 jierde, 4eM CTEHbI TAKOTO K€ pa3Mepa, HOCTPOEHHBIE U3 TPAIUIIMOHHBIX
matepuaiioB. Mimenno mostomy SIP nerko TpancmopTtupoBaTh M oOpabarbiBaTh. M3-3a cBoei
TPEXCIOWHOM CTPYKTYpBl CTPYKTYpPHBIE TEIIOM3OJIILIMOHHbIE MaHEIW OYeHb MPOYHbIE U MOTYT
HECTHU MPOAOJIbHYIO Harpy3Ky 0 10 ToHH Ha MeTp. B monepeunom Hampasinenuu SIP BbliepKuBaeT
Harpy3ky oosee 2 TouH [2],[4].
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Eme onHO mpenMyliecTBO CTPYKTYPHBIX TEIUIOM3OJSIMOHHBIX MAaHENEH 3aKII0YaeTcs B TOM,
YTO OHU HE MOJBEPKEHBI Pa3pyLIUTEIbHOMY BO3JICHCTBUIO PA3IMYHBIX BpEIUTENEH U IPHI3YHOB.

B HacTos111€€ BpeMsl CTPYKTYpHBIE TEIUIOU30JISILIMOHHBIE TAHEJIW LIMPOKO HCIOJIB3YIOTCS AJIs
CTPOUTENLCTBA YAaCTHBIX JIOMOB (HAapy>KHBI€ CTEHBI, KpbIlIa, IOJ, (QyHIAMEHT), a TaKkKe
KOMMEpPYECKHX U MPOMBIIUICHHBIX MoMeneHui. CTOUMOCTh CTPOUTENIBCTBA 3aBUCUT OT MHOTHX
COITYTCTBYIOIIUX (PAKTOPOB.

CrpoutrensctBo SIP- moMoB TpeOyer BbiCOKOW TouHOCTH. Kakmas miuTta JODKHA OBITh
YCTaHOBJIEHA B CTPOTO 33/laHHOM ToJIo’keHUHU. Cepbhe3HbIM HelocTaTkoM SIP sSBisieTcs ee BHICOKMIA
YPOBEHb BOCIUIAMEHAEMOCTH. VIMEHHO M0O3TOMYy 0c000€ BHUMAHUE IPHU CTPOUTEIBLCTBE CIIEAYET
YAEHATh 3JEKTPUUYECKOU MPOBOJKE U UCKIIOUUTH MEPErpy3Ky annekrpuueckor cetu. Ho ecnu SIP-
JIOM TIOCTPOEH B COOTBETCTBHHM CO BCEMH TpPEOOBAaHUSIMH, €r0 CPOK CIY)KObI MOXXET OBITh
JOCTaTOYHO A0ATUM — 110 150 seT (X0Ts MHOro€ 3aBUCUT OT MOTOAHBIX YCIOBUM, TUIIA MECTHOCTH,
MIOYBHI U psifa Apyrux (Hakrtopos) [2].

CrnenyeT OTMETUTb, YTO HEKOTOPBIE CTPOUTEIbHbIE KOMIIAHMU C HEIOBEPUEM OTHOCATCS K
CTPYKTYPHBIM TEIUJIOU3OJISIIMOHHEIM TaHeNssM. ToT (akT, 9TO OHM HE COCTOST U3 HATypaTbHBIX
MaTepUajoB, BbI3bIBAET ONpe/elieHHble onaceHus. Ho npoBeneHHble yriryOieHHbIE UCCIEI0BAHUS
[IOKa3ajy, 4YTO XMMMUECKHE BEIIECTBA, HMCIOJb3yeMble B IMaHENAX, O€30MacHbl Jsl 370pPOBbs
YeloBeKa.

B HacTos1ee BpeMsi CTpYKTYpHbIE TEIJIOU30JISIUOHHbIE TAHEJIW YCIEIIHO UCTIONb3YIOTCS AJIs
CTPOMUTENHCTBA CaMbIX Pa3HOOOPa3HBIX 0OBEKTOB BO MHOTHX CTpaHax, U, HECCOMHEHHO, cepa ux
[IPUMEHEHUsI OyJIeT Jlajiee pacIiupsIThCs.
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NEW TECHNOLOGY IN THE CONSTRUCTION INDUSTRY
Zalyubovskaya A. M. - student, Khokhlovkina N. P. - senior teacher
Altai State Technical University after I.1. Polzunov (Barnaul)

During the construction of houses and outbuildings new technologies are increasingly used.
For the construction of buildings modern materials that have excellent performance are used. They
are reliable, ecologically pure and durable.

1) Heat paint. New building technologies require new material. For example, scientists in
Mexico have created a new kind of paint — heat paint, which has a higher thermal conductivity.
Technologically material consists of three layers: the top layer is a thin layer of copper. Below there
are a nano-tungsten salts which have been treated with polyvinyl alcohol. The bottom layer is a
layer of nano-titanium particles, which catches and holds heat. Innovative paint not only dries
quickly, but also emits the smell comparable to the smell of lacquer for hair. The smell of thermal
paint is pretty good, that is also important.

2) Light-emitting cement. For lighting of roads, sidewalks and buildings without the use of
electricity Dr. Jose Carlos Rubio from the University of Michoacan in San Nicolas Hidalgo,
Mexico, offers a new light-emitting cement that has a lifespan of 100 years. The researcher changed
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the cement microstructure and added in the fluorescent material components that can absorb solar
energy and return it to the environment in the form of a radiating light. This cement is more
environmentally friendly because it is manufactured with using natural materials, chalk and clay.
The only byproduct of the production of cement is water vapor.

3) Roof with solar panels. The roof of the solar batteries is becoming more and more popular
every year. Solar batteries are most likely to be installed on the roofs in places where sunny weather
often occurs. The solar battery is based on a semiconductor photogenerator that transforms the
energy of the sun's rays into permanent electric current. The permanent electric current with the
help of inverter is converted to a variable one. This is where all the household appliances work.
This has such benefits as almost inexhaustible and free energy sources, which are safe for the
environment. Also you can get electricity in places where there are no centralized electrical
networks.

4) Flexible stone. It is based on flexible material such as tissue, high temperature polymer,
glass. And the stone is a tiny layer of 1 mm of any sandstone. That is why this material is called a
flexible stone. The manufacturing technology was originally invented in Germany. The essence of
production is to cut a thin sandstone layer, from 1 to 3 mm, and put it on a binding polymer, for
example, acrylic glue. A flexible stone has many characteristics that determine its advantages and
disadvantages. This material has a wide physical characteristics, as well as perfect decoration. This
has determined its popularity in the use of both external and internal surfaces. This applies not only
to walls and any other horizontal objects, but also to ceilings. The pluses are flexibility, ease,
porosity and humidity, fire resistance, decorativeness. It is also technological, environmental and
has a wide range of temperatures.

5) Textile wallpaper from seismic destruction. The so-called "antiseismic textiles" and glass
fibres are one of the latest building materials in 2016. In areas with elevated seismic activity
buildings use special materials and projects to withstand earthquake variability. One of the ways to
strengthen the building is to use fibre-wallpaper textiles that protect the structures from seismic
destruction. The technology was developed by German specialists. It is known that in earthquakes
structural walls are deformed and stretched. The wall can be strengthened by applying the textile
material containing the glass. To increase the strength and reliability of the mixture you can add
epoxy resin. After laying the textiles wallpapers the surface of the wall is smoothed, and the second
layer is put in the same way. This technology allows the building to stand if many cracks were
formed in its walls. But the use of textile wallpaper from seismic destruction does not give the stone
walls of the building rigidity and special strength. This technology helps keep the building from
destruction stretching the walls. Without it the old building would have destroyed.

6) 3D Concrete Printing. The introduction of highly sophisticated computer modeling
technologies has meant that designing the shape and form of a building is now limited by an
only architect’s imagination. The research group has been inspired by 3D printing, an additive
manufacturing process. Here, information created from computer generated models is
exported to a 3D printer, which then builds up a model or a component, layer by layer. The
virtual model is materialized. They are experimenting with concrete to create large scale
building components. The process has the potential to create architecture that is more unique
in form, but crucially, components do not have to be made from solid material, and so can use
resources more efficiently than traditional techniques.
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HOBBIE TEXHOJIOI'MM B CTPOUTEJILHOM UHJTY CTPUH
3amo6oBckas A. M. — cryaent, Xoxioskuna H. I1. - ct. mpenonaBarens
ANTalicKuii roCcy1apCTBEHHBIN TeXHHUeCKUil yauBepcuteT uM. V.U, [Tonsynosa (r. bapuayin)

IIpu cTpouTenbCcTBE >KWIBIX JOMOB M XO3SMCTBEHHBIX IIOCTPOEK CETOJHS BCE Yalle
MPUMEHSIOTCA HOBBIE TEXHOJOTMHM. [l BO3BENEHUS 3/1aHUM HCHOJB3YIOTCS COBPEMEHHBIC
Marepuaibl, IMEIOUIUE OTIMYHbIE SKCIUTyaTallHOHHBIE XapaKTEPUCTUKU, HA/IEKHBIE, IKOJIOTUYECKU
YUCTBIE U JOJITOBEUHbIE. I XOUy paccka3aTb BaM O HEKOTOPBIX U3 HUX.

1) Temokpacka.

HoBeie cTponTenbHbIC TEXHOJIOTUU TPEOYIOT HOBBIX MaTepuaioB. Tak, YICHBIMH B MEKCHKe
CO3/1aH HOBBIM BHUJ KpacKH — TEIJIOKpacKa, KoTopas o0yiagaeT OOJbIIe TerIonpOBOIHOCTHIO.
TexHosornyecku MaTepuan COCTOMT U3 TpeX cioeB: BepxHuil cioi mpezacrasiseT coO00il TOHKUI
cioit meau. [log HUM HaxoAMTCA HAHO-CONH BoOJb(pama, KOTOpble 00pabOTaHbl MOJIUBUHUIOBBIM
cnupToM. CaMblii HDKHUM CJIOM — 3TO CJIOM HAaHO- YaCTHI] TUTAHA, HA JOJI0 KOTOPOTO NMPUXOIUTCS
ylaBIUBaHUE U yAepxKaHue Tera. MIHHOBallMOHHAsI Kpacka HE TOJIbKO OBICTPO COXHET, HO U U3/aeT
3arnax, CpaBHUMBIH C 3aI1aXOM JIaKa JUIsl BOJIOC, T.€. 3al1aX y TEPMOKPACKH JIOBOJIBHO MPHUATHBINA, YTO
TaKxe HEMaJIOBAXKHO.

2) CBeTOM3/IyYaIOIIHii IIEeMEHT.

Jlns ocBeleHUsT TOpOT M TPOTYapoB, a TakKe 3AaHUN 0€3 HCHOJB30BaHUS SIEKTPHUECTBA
noktop Xoce Kapmoc Py6uo m3 ymmBepcurera Muuoakana B Can-Hwukomnac-Unanero, Mekcuka,
MpeaJiaraeT HOBBIA  CBETOM3IYYAIOIIMA IEMEHT, KOTOPBIH HMMeEeT CpoKk ciyxObr 100
net. UccnenoBaTesib U3MEHUII MUKPOCTPYKTYPY LIEMEHTa U J100aBUil B MaTepuan (iyopecleHTHbIE
KOMITOHEHTHI, CIIOCOOHBIE TMOTJIOMIATh COJHEUHYI0 SHEPTHUI0 W BO3BpAIllaTh €€ B OKPYKAIOIIYIO
Cpelny B BHUJE H3IIYYArOIIero cBeTa. Takoil IEMEHTHBIH pacTBOpP SIBIAETCS OOJiee HKOJIOTUUYECKU
YUCTBIM, OCKOJIBKY U3TOTABIMBAETCS C UCHOJIb30BAHUEM MIPUPOJHBIX MAaTEPUATIOB, MEJIa U TJIUHBI,
€MHCTBEHHBIM TOOOYHBIM MTPOJTYKTOM ITPOU3BOICTBA IIEMEHTA SIBJISIETCSA BOJSIHON TIap.

3) Kpbiina ¢ coJiHeYHBIMHE GaTapessMu.

Kppiia u3 conHeuHblx 6aTapeill ¢ KaKIbIM T'OJOM CTAaHOBUTCSI BCE MOMYJsIpHEN. YCTaHOBKa
COJTHEYHBIX OaTapei Ha KphllllaXx Hauboliee MaciiTadHa B TEX MECTaxX, I7Ie YacTo ObIBAe€T COJIHEUHAs
noroga. OCHOBY COJHEUHOM OaTapen COCTaBISeT MOJYIPOBOJHUKOBBIA (OTO TreHeparop,
npeoOpasyronuii YHEPTHUIO JIYYEH COJIHIIA B MOCTOSIHHBIN AJICKTPHUECKHI TOK. Jlanee MmoCTOsTHHBIN
ANIEKTPUYECKUI TOK MpHU MOMOIIM MHBEpTOpa npeolOpasyercs B nepeMeHHbId. MIMEHHO Ha HeM U
paboTaroT Bcsi ObITOBasi TeXHUKA. [IpeumyIiiecTBa: MOYTH HEUCCSIKAEMBbIi U OECIUIaTHBIN HCTOYHUK
SHepruy; Oe3omaceH A OKpyXKawolleld cpelabl. Takke MOXXKHO TNOJy4YaTh DJIEKTPOIHEPTHIO B
MecTax, I1€ HET LEHTPAIU30BAHHBIX AJIEKTPUUECKUX CETEM.

4) T'uOkuii KaMeHb.

B ero ocHoBYy BXOQuT rHOKHil MaTepuan, Takoil Kak TKaHb, BELICOKOTEMIIEPATypHBIN TOTUMED,
CTEKJIOBOJIOKHO. A B Ka4eCTBE KaMHS BBICTYMAE€T TOHEHBKHU CJO0W OT 1 MM JIF000T0 necuaHuKa.
MMeHHO MOATOMY Takoil MaTepwal HOCHUT Ha3BaHHE TMOKHI KameHb. 3Ha4anbHO TEXHOJIOTHS
u3rotoBieHust Obiia nmpuaymana B ['epmanuu. CyTh NpPOM3BOACTBA 3aKJIIOUAETCS B Cpe3aHUU
TOHKOIO CJIOs TecyaHuka, OoT | 70 3 MM, MU HAHECEHHWU €ro Ha CBS3YIOUIMN MOJUMEp, K
MpUMepy, aKpUJIOBbIN Kkiel. ['mOkuili kaMeHb MMeeT JAOCTATOYHO MHOTO OCOOEHHOCTEH, KOTOphIE
OTIPEETSAIOT €ro MPEeNMYIIeCTBa M HEJOCTATKH. DTOT MaTepual HMeeT MIMpoKue (u3nueckue
XapaKTePUCTHKH, a TAaK)KE COBEPIICHHYIO JEKOPATUBHOCTb. JTO OMPENEIUIIO €ro MOMYIsIPHOCTh B
HCIIOJIb30BAHUM IPU OTAEJIKE KAaK BHEIIHUX, TaK M BHYTPEHHUX MNOBepXHoOcTeH. [Ipuuém 31O
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KacaeTcsi He TOJIbKO CTEH M JIOOBIX JPYTMX TOPU3OHTAIBHBIX OOBEKTOB, HO U TIOTOJIKOB.
[Tmrocer:  I'mOKOCTh, JETKOCTh, TMOPUCTOCTh W BJIArOyCTOMYMBOCTH, OTHEYIIOPHOCTH W
JEKOPaTUBHOCTh, TEXHOJIOTHYHOCTb, SKOJIOTUYHOCTb, IIUPOKUI TeMIIEPATYPHBIN THaa30H.

5) TekcTHJIbHBbIE ooon oT ceilicCMrUYeCcKuX pa3pyuieHuii.
Tak Ha3bpIBaeMble aHTU CEMCMHUYECKUE TEKCTUIIbHBIE 000U CO CTEKJIOBOJOKHOM - OJIHA U3 HOBUHOK
cTpouTenbHbIX MaTepuaioB 2016 roga. B 30Hax ¢ MOBBIIEHHOW CEMCMUYECKON aKTUBHOCTBIO IS
CTPOUTEIHCTBA 3aHUI HCHOJB3YIOT CHEIMAIbHBIE MAaTepUaabl U MPOEKTHI, KOTOPHIE MO3BOJISIOT
MIPOTUBOCTOATH KoJ1e0aHusIM MIOYBbI npu 3eMIICTPSICEHUSIX.
OparM U3 CHnocoOOB YKpEIUICHHSI 3/IaHUs SBJISCTCS MPUMEHEHHE TEKCTWIBHBIX 000€B CO
CTEKJIOBOJIOKHOM, KOTOpBIE 3aIIUIIAIOT CTPOEHUS OT CEHCMUYECKHUX pa3pylIeHUil. Ta TeXHOIOTHs
ObUTa pa3paboTaHa HEMEIKUMHU CIeNUaInCcTaMu. VI3BECTHO, YTO MPHU 3EMIIETPSICCHUSX HECYIne
CTeHbl 37aHus JehOPMUPYIOTCA U PACTATHBAIOTCSA. YCUJIUTh CTEHBI 0€3 0COOBIX TPYAHOCTEH
MOXHO, TPUMEHUB TEKCTUJIbHBIN MaTepual, COAEpKalluidi B CBOEM COCTaBE CTEKJIOBOJIOKHO. J{yst
MOBBILICHUS MPOYHOCTH U HAJIEKHOCTH B CMECh JI00ABIIAIOT 3MOKCUAHYIO0 cMoiy. [locie yknaaku
CHEeM(PUICCKIX TEKCTHIBHBIX 000EB MOBEPXHOCTHh CTEHBI PA3TJIXKHBAIOT U HAHOCIT TaKUM IKE
oOpa3zom BTOpol cioi. Takass TEeXHOJIOTWS TO3BOJISET 3JAaHUIO YCTOSITh, €CJIM B €ro CTEeHax
00pa30BaJIOCh MHOXKECTBO TpemuH. Ho mpuMeHeHWe TEeKCTHUIIBHBIX O0OE€B OT CEHCMHUYECKUX
paspyluieHHl He MpuaeT KaMEHHBIM CTE€HAM 3JIaHUsl KECTKOCTh M 0COoOyr0 MpOYHOCTh. JlaHHas
TEXHOJIOTHSl TIOMOTAaeT COXPAaHUTh 3/IaHME OT pa3pyIICHMs, pacTsAruBas CTeHbl. be3 Hee crapoe
3/1aHue 0053aTeIbHO PA3PYIIUIOCH OB

6) 3D- 6eToH.

BHenpeHne BRICOKOTEXHOJIOTUYHBIX TEXHOJIOTHI KOMITBIOTEPHOTO MOJAEITUPOBAHUS MPUBETIO K
TOMY, 4YTO IPOCKTHUpOBaHUE (GOpMbI W (OPMBI 3JaHHUS TENEPh OTPAHMYCHO BOOOPAKCHHUEM
apxutekTopa. MccnenoBarensckas rpymnmna Obuia BAOXHOBIEHA TPEXMEPHOH MedaThio, 100aBOYHBIM
MIPOU3BOJICTBEHHBIM TIPOLIECCOM. 31ech uHMOpMalus, co3JaHHas C TOMOIIBI0 MOJENEH,
TeHEPUPYEMBIX KOMIIBIOTEPOM, IKCIOpTUpYyeTcss B 3D-mpuHTEp, KOTOPBIM 3aTEM CTPOUT MOEIb
WU KOMIIOHEHT MOA3TanHo. Marepuain3oBaHa BUpPTyalibHast Mojieiab. OHU SKCIEPUMEHTUPYIOT C
0eTOHOM, YTOOBI CO3AaTh KPYMHOMACIITA0OHBIE CTPOUTEIbHBIE KOMIIOHEHTHI. JTOT MPOLIECC UMEET
MOTCHIMA JUIsl co3AaHus 0oJiee YHHKAIBHOH 1O (opMe apXUTEKTYphl, HO, YTO KpalHE Ba)KHO,
KOMITOHEHTHI HE JIOJDKHBI OBITh CHIeJaHbl U3 TBEPJOr0 MaTepuajia U MO3TOMY MOTYT MCHOJIb30BaTh
pecypchl 6osee 3¢pHEeKTUBHO, YeM TPAAUITHOHHBIE METO/IBI.
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DEVELOPMENT OF GUIDANCE ON THE PREVENTION OF FROST HEAVE
OF SOIL DURING CONSTRUCTION
Kazantseva M. N. — student, Levin A. V. — associate Professor
Altai State Technical University after I.I. Polzunov (Barnaul)

The complexity in the construction of buildings and structures on heaving soils is a vital issue
for our region. When water freezes it becomes ice and it expands, occupying more volume. The
freezing of water in the soil, the latter also will be expanded. Forces that expand the soil are called
the forces of frost heaving, and a ground subjected to such powers — heaving.

If not undertaken timely measures for the prevention of the above terms and force, it may
likely cause shear of the building, cracks in its walls and foundation, which will eventually lead to
the complete destruction of the buildings.

Almost half of the territory of our country is soil with heaving properties. Therefore, the aim of
this work was the consideration of existing measures to prevent the forces of frost heaving, to carry
out tests to develop guidance specifically for our region.

For this I have studied and mastered modern protection measures applied in the world practice
of construction. Selecting from the extensive information main ideas, we managed to create a brief
overview of such events.

They are divided into engineering, structural, physico-chemical and combined.

As an example, engineering measures can include heat reclamation, which is the insulation of
the foundation. Constructive measures include, for example, the design of structures on pile
foundations, reducing the cross section of bar foundations and others. Physical and chemical
measures are soil treatment with special astringent or salt solutions, which allow to low its freezing
point.

The main factors affecting the action of the forces specified above should also be noted:

1. Granulometric, mineralogical, and chemical compositions of soils;

2. Depth to groundwater;

3. The density of the soil;

4. The load on the soil structure.

In conclusion, | would like to note that the review will create a document that will clearly
highlight the prevention of frost heave of soil during construction in our region. And this, in turn,
will allow to avoid mistakes in the construction of buildings and structures to prolong their life and
to create a safe, reliable and durable structure.
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PA3PABOTKA YKA3AHMI 110 TIPEJIYIPEX/IEHWIO CUJI MOPO3HOI'O ITYUYEHU A
I'PYHTOB ITPY CTPOUTEJIbCTBE
Kazanuesa M. H. — cryzaent, Jleun A. B. — nouent
ANTaliCKui rocy1apCTBEHHBIN TexHHUecKuii yauBepcuteT um. W. U. Tlonsynosa (r. bapuayi)

CI0’KHOCTb NpU BO3BEIEHUU 3/1aHUN U COOPYKEHUH Ha IIyYMHUCTBIX TPYHTaX — aKTyaJlbHas
npobnema Ui Hamero peruona. llpu 3amep3aHuu Boja mpeBpamiaeTcs B JieA U OJHOBPEMEHHO C
3TUM paclupsiercs, 3aHuMas Oonbiinii o6beM. IIpu 3amep3anuu Boabl, HaXonslLIEHCs B IPYHTE,
MOCIEAHUM Tak ke Oyner pacmmparbes. CUilbl, KOTOPbIE PACIIUPSAIOT TPYHT, HOCST Ha3BAaHUE CHUJI
MOPO3HOTO IY4€HHs], & IIOJBEP’KEHHBIN TAKUM CHUJIaM IPYHT — IIyYUHUCTBIM.

Ecnu cBOEBpEMEHHO HE MPEIIIPUHATE MEP 110 MPEAYNPEKICHUIO OTOBOPEHHBIX BBIIIE CUJI, TO
BEPOSITHO BO3HUKHOBEHHE CABHIa 3aHNUs, 00pa30BaHKE TPEIIUH B €ro CTeHaxX U (PyHJaMEHTE, YTO B
JAIbHENIIEM IPUBEAET K MOJHOMY Pa3pyLICHUIO COOPYKEHHUS.

[Toutn 1OJIOBMHY TEPPUTOPHUM HAUIEW CTpaHbl 3aHUMAKOT TPYHTBI C IIyYMHUCTBIMHU
cBoiicTBaMu. IMEHHO MOATOMY LIEJIbIO IAaHHON PabOThI CTAJIO PACCMOTPEHUE YK€ UMEIOIINXCS MEp,
MO3BOJISIOIIMX MTPENYNPEIUTh CUIbl MOPO3HOTO ITyYEHUs, IPOBECTU MX aHAJIM3, 4YTOOBI pa3padboTaTh
yYKa3aHUs1 KOHKPETHO JUIsl HALLIETO PErMoHa.

Jlis 3TOro MHOM OBIIIM M3Yy4€Hbl M OCBOCHBI COBPEMEHHBIE MEpbI 3alLUThI, IPUMEHSIEMbIE B
MHUpPOBOW TPAKTHKE CTPOUTEIHCTBA. BBIIENuB n3 OOMMPHON HHPOPMAIMM OCHOBHBIE HJIEU M
3aJJyMKH{, HAM yJJJIOCh CO3/1aTh KPaTKUN 0030p MOJ0OHOI0 pojia MEPOIIPUATHUH.

OHM TOApa3JensioTcs Ha WH)XCHEPHBIE, KOHCTPYKTHUBHBIC, (PHU3HKO-XMMHYECKHE W
KOMOUMHUPOBaHHBIE.

B kadecTtBe mnpuMepa HMHKEHEPHBIX MEP MOXHO IIPHBECTH TEILIOMEIHOPALUIO, KOTOpas
3aKJII0YAETCs B TEIUIOM30JIIMU (pyHIameHTa. KOHCTpYKTUBHBIE MEpPhI I0Ipa3yMeBaloT, HaIIpUMeEp,
IIPOEKTUPOBAHUE COOPYKEHUM Ha CBaHBIX (PYHIAMEHTAaX, YMEHbILIEHHUE CEYEHMsI CTOJOYaTBIX
¢bynnamenToB U Jip. PUBMKO-XUMHUECKHE MEpbl CBOJIATCS K 00pabOTKe IpyHTa CHEelHaTIbHBIMU
BSDKYLIMUMH WJIM COJIEBBIMH pAacTBOpPaMH, KOTOpBIE IIO3BOJSAIOT IOHMXKATh €ro TeMIEpaTypy
3aMep3aHusl.

Tak e cieayeT OTMETUTh OCHOBHBIE (DAKTOPBI, BIMSIONINE HA JCHCTBUE OTOBOPEHHBIX BBIIIE
CHIL:

1. I'panynoMeTpruyeCcKHii, MUHEPAJIOTUYECKHUI, XUMUYECKUM COCTAaBbI TPYHTOB;

2. I'nyOuHa 3aneraHus rpyHTOBBIX BOJ;

3. [InoTHOCTH TpyHTA;

4. Harpy3ka Ha TpyHT OT COOpPYKE€HHUH.

B 3akmiroueHnn xorenock ObI OTMETUTh, YTO MTPOBEIEHHBIN 0030p MO3BOJUT CO3aTh TOKYMEHT,
B KOTOPOM OYAYT YETKO BBIAEICHBI MEPHI [0 MPEIYIPERKACHUIO CUI MOPO3HOIO MyYeHHs TPYHTOB
IIpU CTPOMUTENBCTBE B HAIlleM peruoHe. A OH, B CBOIO OYepelb, IO3BOJUT M30erarb OMMOOK IMpH
BO3BEJICHUU 3[aHUH U COOpYKEHMH, MpPOAJeBaTh UX CPOK CIYXKObl M co3JaBaTh Oe30IMacHbIE,
HAJICKHBIE U JOJITOBEYHBIE CTPOCHHUSL.
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6. Kak 3ammtuTh pyHIaMeHT OT poMep3anus [DnekTpoHHbIi pecypc] / Bee o dynnamenre ot
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THE IMPROVEMENT OF UNDEVELOPED AREAS OF BARNAUL
FOR CREATING AESTHETIC AND HEALTHY ENVIRONMENT
Kremnev S. A. - student, Maligin A.S. - assistant professor
Altai State Technical University after I.I. Polzunov (Barnaul)

The topic of the article is the improvement and planting of greenery of the undeveloped and
neglected areas of Barnaul aimed at creating aesthetic and healthy environment.

One of the characteristic features of modern practice of territory improvement and planting of
greenery is the transformation of worked out territories, former dumps into recreation facilities.

Nowadays this sphere of activity causes great interest which is due to a number of factors. First
of all, it is the limited number of natural landscapes free from industrial or agricultural enterprises
near big cities. The city boundaries are constantly extending and often the relief and the geology of
the extended territories are not quite fit for construction. Such territories as ravines, slopes,
landslides, unfit for construction sites are meant, according to the general plan of the city, for
planting of greenery. One more factor necessitating the need for improving and planting of greenery
is the existence of unauthorized(unapproved) dumps, wasteland, neglected parks whereas the city
has a limited number of space for recreation facilities.

This kind of territory improvement is quite applicable for Barnaul. On of the urgent problems
for the improvement of the city territory is the insufficient space for recreation facilities in the
districts far from the city centre and the poor condition of the functioning ‘green’ territories (the
‘Lenin park’, the “Yubileini park’, the ‘Izumrudni park’). According to the site ‘barnaul.org’ there
were 26 unauthorized dumps in Barnaul in 2016 [2]. All the districts of Barnaul have such
undeveloped areas suitable for transformation into recreation facilities.

The specificity of such areas, given for improvement, is various and is related with their former
usage, such as open-cut mining, city dump, exhaust soil. Therefore in the process of recultivation it
is necessary to take into consideration these factors as well as the technological requirements for
recultivation, such as the verdure characteristics of the exhaust soil and the forms of the relief, left
after.

The existence of such unused areas in the city is irrational, it aggravates the psychological state
of the citizens and destroys the architectural structure of the city. The improvement of such areas is
aimed at achieving several goals, the most important of them are:

1. aesthetic goals, such as the formation of green zones, protecting the areas from the
unfavourable influence of the city environment, orienting the views and the route line in the right
direction and closing the undesirable object;

2) functional goals, e.g. creation of space for recreation facilities;

3)technical goals — the creation of more comfortable territories for recreation activities, the
construction of dams to prevent floods, the construction of insulated, wind-safe slopes- solariums.

To participate in the realization of this plan the authors of this article applied for a city
administration grant. The elaboration of this project is aimed at realization of the following
objectives: supplying the citizens of the city with recreation areas, improvement of the city territory
and development of areas, included into the city environment, additional aeration of the city space,
the improvement of ecological situation of the city. We are planning the renovation of the Lenin,
Yubileini and Izumrudnii parks, the creation of new ‘green’ zones in the districts ‘Poselok Ilyicha’,
‘Nauchnii Gorodok’, ‘Yuzhnii’ and on the “Pomazkin’ and ‘Pobochen’ islands which are
considered as a good perspective for further consctruction.
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BJIATOYCTPOMCTBO HEPA3BUTHIX TEPPUTOPUII BAPHAYJIA
JIJIS1 CO3JIAHUS DCTETUYECKOM U 3JOPOBOM CPE/IbI
Kpemues C. A. — cryaent, Mansirusa A. C. — cTapiuuii npenoiaBareb
AnTaiicKuii rocy1apCTBEHHBIN TexHHUecKuil yauepcuteT um. M.U. ITonsynosa (r. bapaayn)

Tema Hameill cratbu — OJaroycTpOHCTBO M 03€JIE€HEHHE HapyLIEHHbIX TEpPUTOPUl,
3a0pOIIEHHBIX 3€JICHBIX 30H M JPYTrUX y4acTKoB ropoja bapHayma misi co3maHus 3CTETHYECKON U
3710pOBOM CpEIbI.

OnHoil M3 XapakTEepHBIX YEPT COBPEMEHHOM MPAKTHUKU OJIarOyCTpOMCTBA U O3CJCHEHUS
ABJISIETCA NpeoOpa3oBaHue OTPAOOTAHHBIX TEPPUTOPUIL, OBIBIIMX CBAJOK MYCOpPa, MIYCTHIPEH U T. II.
B MECTa OT/bIXa.

B nocnennee Bpemsi K JaHHOMY HaIlpaBJICHHMIO HAOJIIOAAETCS IIMPOKUHA HMHTEPEC, KOTOPBIH
BBI3BaH psAAOM (akTOpoB. JTO, B MEPBYIO OYepe/ib, HEXBAaTKa €CTECTBEHHBIX JaHIA(TOB HE
3aHATHIX IPOMBIIIJICHHBIM M CEJIbCKUM XO03SHCTBOM BOJIM3U KPYIHBIX TOpo1oB. Jpyrum ¢axkropom
SBJIETCS POCT ropo/ioB. B xozie naHHOro mpouecca NpoUCXOoIUT PACUIMPEHUE TOPOACKUX I'PaHulLl,
IIPY 3TOM HE€ BCE IPUCOCHUHSAEMBIE TEPPUTOPUU IOAXOAAT JUISl CTPOUTENBCTBA IO YCIOBHAIM
penseda u reoyoruu. Hampumep, HENMPUTOAHBIMH SIBISIOTCS TAaKHE TEPPUTOPUHM KaK OBpArH,
OTKOCBI, KpyTOOEpEKbsi, OMOI3HEBBIC 30HBI U T. /., KOTOPbIE BKJIKOYAIOTCA T'€HIUIAHOM Topoja B
coCTaB o3eneHsieMbIX Tepputopuii. Eme omauM (akropoM HEOOXOIMMOCTH NMpeoOpa3oBaHHUS U
O3€JICHEHUSI HapYUICHHBIX TEPPUTOPHI SABJISAETCS HAJIMYME HECAHKLIMOHUPOBAHHBIX CBAJIOK MYCOpa,
IyCThIpEH, 3a0pOIIEHHBIX MAapKOB M T.A. IPU OCTPOMl HEXBATKE MECT JJIsl OTJbIXa JKHUTENIEH U
neduuuTe NPOCTPaHCTBA JJI OPraHU3ALMHY MECT OT/bIXA.

JlanHoe HampaBiieHue OJaroycTpoicTBa MOKET OBbITh MPUMEHUMBIM M IS Topoaa baphayna.
OnHOM M3 aKkTyanabHBIX MpoOseM OJaroycTpoicTBa rOpoja SIBISETCS HEXBAaTKa MECT Ui OT/AbIXa
KUTENEH OTAAJEHHBIX pallOHOB TOpoJa W HEYAOBIETBOPUTEIBHOE COCTOSHHUE JEWCTBYIOIIMX
«3eNeHbIX» 30H (mapku «uM. Jlenuna», «tOOwmneiHblity, «M3ympyassiii»). Ilo gaHHbIM caiiTa
barnaul.org B ropone bapnayne B 2016 rony 66110 00HapYKEHO 26 HECAHKIIMOHUPOBAHHBIX CBAJIIOK
[2]. Taxxe Bo Bcex paiioHax ropoja bapHayia MMEHOTCS HEpa3BUTHIE TEPPUTOPUH, TOTEHIIMAIBHO
MIPUTO/IHbIE JUIs TpeoOpa30BaHMs B MECTA OTJIbIXa TOPOXKaH.

Crienuduika HapyIIEHHBIX TEPPUTOPHIA, OTBOJUMBIX 1101 03€JIEHEHHE, pa3HOOOpa3Ha U CBA3aHa
C XapakTepoM HMX IMPOLUIOTO HCIHOJb30BaHUs (HAampUMep, A00bYa HCKOMAEMbIX OTKPBITHIM
CIoco0OM, TOpOJICKasi CBaJIKa, CKJIAJUpoBaHHME oTpaboTaHHOro rpyHTa). IlosTomy, B mpouecce
PEKYJIbTUBALIMKA HEOOXOJMMO YUUTHIBATh OCOOEHHOCTH Ka)KJOTO HApYIIEHHUS M TEXHOJIOIMYECKHE
TpeOOBaHUA K PEKYIbTUBALIUM, TAKME KAaK PACTUTENIbHBIE XapaKTEPUCTUKU OCTABJICHHOIO IPyHTA U
(dhopmbl penbeda, OcTaBIIUECs MOCIE BRIPAOOTKH.

Hanuune B ropoxe  HEUCHONB3YEMBIX  IPOCTPAHCTB — HEPALMOHAJIBHO,  YXYZIIAET
MICUXOJIOTMYECKOe COCTOSTHUE JKUTENeH, paspyllaeT apXUTEKTYpHYIO CTPYKTypy Tropoaa. B
nporiecce 0JaroycTpoicTBa TaKOro poJia TEPPUTOPHI peraeTcs Heblid psi 3a1ay.

1) OcreTnyeckue 3aaauu, HapuMep, GOPMUPOBAHUE 3€JICHBIX 30H, U30JIUPYIOMIHUX YYaCTKU OT
HEeOJIaronpusATHOTO BO3ACHCTBHS TOPOJICKOM Cpefibl, OpPUEHTUPYIOIINX BUAbI U JIMHUIO MapLIpyTa B
HY>KHOM HAaIlpaBJI€HHUH, 3aKPbIBAIOIINX HEXKeNaTeIbHbIE 00bEKTHI.

2) @OyHKUMOHAJIbHBIE 3a/layd, HANpUMeEp, CO3JaHHE IPOCTPAHCTB I OPraHU30BAHHOIO
OTJbIXA.
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3) TexHuyeckue 3a7ayd - TOBBIINICHHE YPOBHS KOM(OPTHOCTH TEPPUTOPUHU Ui OTAbIXA
BBEJICHUEM IIPH HEOOXOIMMOCTH JAaMO0, 3alllUIIAIOIMIUX OT HABOJHEHHUS, HHCOIUPYEMBIX,
3allIMIICHHBIX OT BETPOB CKJIOHOB-COJIsIpHeB 1 Jp. [1].

Jns pemieHus 3agad pa3paOOTKH KOMILIEKCA 3€JE€HBIX MPOCTpaHCTB B ropoje bapuayie
aBTOpaMH JaHHOM cTaThH OblIa NOJaHa 3asiBKa Ha TPAHT aJAMUHUCTpanuu r. bapuayna. PazpaboTka
HAIIero MPOEKTa HampaBieHa Ha peHIeHHe CICAYIOUIMX 3aaay: oOecrnedyeHue XuTelled ropojaa
MECTaMM JUIsl J10Cyra, o0yiaropakxuBaHU€ TEPPUTOPUU U CO3/IaHHUE IPOCTPAHCTB, BKIIOUYEHHBIX B
OOIIYI0 TOpPOJCKYIO Cpedy, AOMOJHUTENbHAs a’pauusi TOPOACKUX IPOCTPAHCTB, YIIyYIlIEHUE
HKOJIOTUYECKOM 00CTaHOBKUM. MBI TIpenycMaTpuBaeM pEHOBAIMIO TAapKOB «uM. JleHuHay,
«M3ympynubliny u «HOOUIerHHbIiY, cO3JaHue HOBBIX «3€JEHBIX» 30H B MPUOPEKHBIX palloHaX peK
O6u u bapnaynku, B nmocenkax «Mneuuay, «Hayunsiit ropogok» «HOxHBIHY», a TakKe HA OCTPOBAX
«[Tomazkun» u «Ilo60ueHbY», KOTOpBIE SIBISIOTCS NEPCIEKTUBHBIMU TEPPUTOPHUIMH C TOUKU 3PEHUS
pa3BUTHS CTPOUTEIILCTBA.
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AUTOMATION AND ROBOTIZAYION OF BUILDING PROCESSES
Lenskaya A. V., Danilchik I. K. — students, Abukhova I. Y. — associate professor
Altai State Technical University after 1.1.Polzunov (Barnaul)

In the modern world, the issue of robotization affects many areas, including construction. To
date, robots have a huge advantage in comparison with a human, their power, strength, cost and
convenience in some cases completely exceed human labor, but to replace it completely they are not
capable yet.

In our country there is a problem of relocation people from emergency houses, which can be
solved with a multifunctional construction robot Hadrian X. This robot can lay 1000 bricks per hour
and work 24 hours a day, 7 days a week. The mechanical "hand" lays the brick and applies adhesive
to it instead of the usual cement mortar, increasing its thermal stability and also it can make the
brickwork in half a brick thick. Also, the robot can be equipped with a crawler platform for
independent movement through the construction site. In addition, the robot has a scanning device
and it is all-electric.

Considering the speed of the brickwork, which is 20 times higher than the average speed of the
bricklayer, it is not difficult to imagine time-saving. But is it economically advantageous? This
robot costs 17 000 000 rubles, it includes the robot itself, as well as a Mercedes Benz truck for its
transportation. According to the developers, the cost of service is minimal.

The average wage of a bricklayer is 50-60 thousand rubles a month, and he also has an
assistant whose salary is 20-25 thousand rubles. Total of the brigade of bricklayer and assistant
salary on average receive 80 thousand rubles a month. A brigade of 5 bricklayers and 5 assistants
will lay 1 350 000 bricks per year, and the cost of their labor will be about 10 000 000 rubles, i.e.
for the price of the robot you can hire the brigade for 2 years.

One more way to solve the problem of relocation from emergency houses is a 3D printer.
Using this modern equipment allows to reduce the construction process to several days and
significantly reduce the cost of construction. A 3D printer is capable of printing structure such as
stairs, walls, beams, but the roof needs to be done by traditional methods. Building a house of 100
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square meters will require only 120-150 thousand rubles. A similar structure of bricks will cost
twice as much.

Thus, using robots and 3D printers allows shortening the construction time and increasing the
payback of projects, but, on the other site, the number of job positions will decrease, because
instead of brigades of 20-30 people you can buy 1 robot.

ABTOMATU3ALIMA 1 POBOTU3ALIMA ITPOLECCOB CTPOUTEJIBCTBA
Jlenckas A. B., Haaunsunk U. K.— crynentsr, AGyxosa U. FO. —monent
AunTaiickuil rocyaapcTBeHHBIN TexHudeckuii yuusepcurtet um. M.1. ITon3yHoBa

B coBpemenHoM Mupe Bompoc poOOTH3alMU 3aTparuBaeT MHoOrue cheppl, B TOM YHUCIE U
cTpouTenbeTBO. Ha cerogsimamii 1eHb poOOThl UMEIOT OTPOMHOE IPEUMYIIECTBO B CPABHEHUU C
YeJI0BEKOM, UX MOIIIHOCTb, CHJIa, CTOUMOCTb U YIO0OCTBO B YaCTH CIy4aeB MOJHOCTBHIO IPEBOCXOISAT
YeJIOBEYECKHM TPY/I, HO TIOJHOCTBIO €r0 3aMEHHUTH BCE JKE HE CIIOCOOHBDI.

B Hamieii crpane cymiecTByeT mpoiemMa rnepeceneHus JoAei U3 aBapuiiHOTO KHUIIbs, KOTOPYIO
MOYHO PEIIUTh C MOMOIIBI0 MHOTO(YHKIIMOHAIBHOTO podoTa-crpourtens Hadrian X. Dtot podot
MokeT ykianeiBaTh 1000 kuprnuyeit B wac u pabortath 24 yaca B CyTKM 7 JHEH B HEAEIIO.
MexaHuueckass «pyka» YyKJIaAplBa€T KUPIUY U CMa3blBaeT €ro ajAre3uBOM BMECTO OOBIYHOTO
pacTBopa, YTO MOBBIIIAET TEPMOCTOUKOCTD, a TaK)KE€ MOXKET JIeaTh KIaAKy B MoJKkupnuya. Taxxke
pOOOT MOXKET OBITH OCHALIEH TYCEHUYHOH MIaT()OPMON IJIs1 CAMOCTOATEIBHOTO NIEPEABIDKEHHS IO
CTpOUTENbHOM IuIomanke. Kpome Toro, pobOT MMeeT CKaHUPYIOIIEe YCTPOMCTBO M SIBISETCS
MIOJIHOCTBIO 3JIEKTPUUECKHUM.

YuuThIBas CKOPOCTh KJaJKkH, KoTopas B 20 pa3 MpeBbIIIaeT CPEIHIOI CKOPOCTh KaMEHIIUKA,
HE CJIOKHO IPEICTaBUTh HSKOHOMHIO BpeMeHU. Ho BBIFOJHO JIM 3TO € AKOHOMHUYECKOM TOYKHU
3penusi? Ctoumocth poborta coctasisier 17 000 000 pyOGuneii, B HE€ BXOIUT caM poOOT, a Takke
rpy3zoBuk Mercedes Benz mis ero tpancnoprupoBku. [1o 3asBieHHI0 pa3pabOTYNKOB, CTOMMOCTD
o0CITyKMBaHUSI MUHUMAJIbHAS.

Cpennsist 3apaboTHast rata kameHmmka 50-60 Teicsy pyOneld B Mecsll, TakKe Yy HEro ecrb
mocoOHbIN pabounii, 3apaboTHas 1uata KoToporo cocrapisieT 20-25 Teicsu pyOneit. Hrtoro
KaMEHIIMK W TMOJACOOHMK B cpeaHem monydatoT 80teicsiy pyOneit B mecsn. bpuraga u3 5
KaMEHIIMKOB U 5 moJcOO0HbIX pabouux Oyzaer ykianasiBaTh 1 350 000 kuprnudeit B rofi, a CTOUMOCTh
ux Tpyna coctaBut npumepHo 10 000 000. py6iei, T.€. 3a 1ieHy poO0Ta MOKHO HaHATH OpUTaay Ha
2 roja.

Eme oxuH crmocod pemmTth mpoOiieMy TepeceleHus M3 aBapuiHOTO Kuibsi —3D mpuHTEp.
Vcnonb30oBaHue 3TOr0 COBPEMEHHOIO OOOPYZOBaHHUS IO3BOJSET COKPATUTh CTPOUTENIbHBIN
MIPOLIECC /10 HECKOJIBKUX JHEH U CYIIECTBEHHO YMEHBIINTh CTOMMOCTh CTpOUTeNbCTBa. 3D mpunTep
CMOCOOEH MeyaTaTh KOHCTPYKIMH, TaKHe KaK JICCTHUIIBI, CTEHbI, OAJIKH, HO KPOBJIIO HY)KHO JIeNaTh
TPagUIIMOHHBIMH MeToIaMu. CTpouTenbcTBO AoMa B 100 KBagpaTHBIX METPOB COCTaBUT Bcero 120-
150 Thics4 pyOneil. AHAJIOTHYHOE CTPOSHHME U3 KUpInda 000i1eTcss MUHUMYM B 2 pa3a JI0poKe.

TakuM 00pa3oMm, HCHOJIB30BaHUE POOOTOB M MPUHTEPOB IO3BOJUT COKPATUTh CPOKU
CTPOMTENBCTBA U MOBBICUTH OKYIAEMOCTH IPOEKTOB, HO, B TO K€ BPEMs, COKPATUTCSA KOJIMYECTBO
pabounx mecT, Bep BMecTo Opuraj u3 20-30 yenoBek MOKHO KynuTh 1 poOoTa.
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DEVELOPMENT PROSPECTS AND APPLICABILITY OF CONSTRUCTION ROBOTS
Morozov M. D. — student, Faleeva N. V. — senior teacher
Altai State Technical University after 1.1. Polzunov (Barnaul)

Construction industry is one of the most conservative industries: technology and material
changes are quite rare, and inconsiderable in number of experiments show inexpediency of using
the proposed methods. However, new technologies are evolving and technological processes are
becoming more automatic. Such trends take place in construction industry as well.

The main way of the automation of the processes on a construction site is using construction
robots. The word “robot” comprises some development trends in construction machines
technologies: from distantly controlled ones to the devices that work for many hours without any
human participation [2].

Main arguments used by the construction robots production companies are:

1) decreasing the cost of work;

2) decreasing ecology impact;

3) increasing construction speed;

4) possibility of construction in hard or dangerous conditions;

5) decreasing personal hazards;

On basis of the above mentioned advantages we can say that using automatic machines can
make a good profit for a consumer, as it decreases the cost of the building.

In spite of the fact that there are some advantages of using construction robots there are still
some weak points at the current stage of development of automatic machines:

1) lack of big companies, producing and developing construction robots: most of nowadays
concepts are made by small groups of enthusiasts;

2) absence of construction robots standards in Russia;

3) absence of the “time check” that can prove new technologies can be trusted;

4) high cost of introduction of robot technology (equipment and staff training) [3].

Thus, at the moment using only robots in construction process is quite risky, especially for
small business.

However, bigger companies have the feasibility of using automatic machines in some of the
construction processes, gradually increasing the amount of work that can be done by such machines.
Thereby people can check the expediency of using robots and the company that had the nerve to
carry out such experiment will undoubtedly decrease work expenses in future.

The high developing direction of construction robots production is making 3d printers. Three-
dimensional printing is slowly but surely taking its part in many industries: it can be plastic
modelling or even food printing.

It hasn’t been long since it started to enter construction industry. The reason is that the
dimensions of the printed objects in construction industry are much bigger than the ones usually
used for printing. Moreover, the materials used are quite different from the usual ones [6].

There were some attempts to make a large-scale 3d-printers production in Russia. But all of
them were based on the same principle: a manipulator put in the center of the room produces
concrete solution layer by layer [5]. This method is suitable for marking small rooms and low-rise
buildings, but it makes the construction of high buildings impossible or very expensive. The
construction of nonrectangular buildings is also difficult.

The alternative method developed by P. Novikov and called “Minbuilders” uses a robot,
smaller, than usual building machines, which can move around the building relying on roughness
that always exists in 3d printed buildings. This robot resolves the problem of scale limit. The ability
to move around the perimeter makes its operating range almost unlimited. So, different-shaped
constructions can be built. This technology can also be used in cladding of the printed buildings [1].

In the conclusion we may say that the role of a human being in construction process is slowly
going to decrease, leaving only operators. But we have to start training technicians able to operate
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this equipment right now because even the most automatized machine has to be brought on site,
placed and prepared for work.
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ITEPCIIEKTUBBI PA3BUTHUA 1 BOSMOXHOCTb
HCIIOJIb3OBAHIS CTPOUTEJIBHBIX POBOTOB
Mopo3zos M. /1. — ctynent, @aneesa H. B. — crapmuii npenogasarenb
Anraiickuii UocymapcTBeHHBIN NexHudyeckuit ynusepcutet uMm. M.U. Tlonsynosa (r. bapuay:)

CTpOI/ITeJH)HaSI OoTpacyib  ABJIACTCA OI[HOﬁ N3 CaMbIX KOHCCPBATHBHBIX: HW3MCHCHHUA B
TEXHOJIOTUSX WU MaTepHrajiax MPOUCXOAAT KpailHe peko, 8 HEMHOTOYHCIICHHBIC SKCIIEPUMEHTHI B
CKOPOM BpPEMEHH IIOKa3bIBAIOT HEIEIeCO00pa3HOCTh HCIOJIB30BAHUS TPEIIOKEHHBIX METOIOB.
O/HaKO TEXHOJIOTHH YCTPEMJISIOTCS BIIEpEll, B MHp aBTOMATH3allMK TpoiieccoB. [logo0HbIC
TEH/ICHIINH HAOIIOAAI0TCS M B CTPOUTEIIHCTBE.

OCHOBHBIM CIOCOOOM aBTOMATH3aIllMU TIpOIlEcca HEMOCPEICTBEHHO Ha CTPOUTENbHON
TIJIOMIAIKE SIBJISIETCSl MCIIOJIb30BAHUE CTPOUTEIBHBIX poO0TOB. CI0BO «pOOOT» 00BENUHSIET B cebe
MHOJKECTBO DPAa3IMYHBIX HAIMpPaBICHUNM pPa3BUTHUS CTPOUTENBHBIX MAIIUH pPa3HOM CTENEHH
ABTOHOMHOCTH: OT JIUCTAHIMOHHO YIPABIISIEMBIX OIEPATOPOM JIO YCTPOMCTB, UCHIOTHSIONIUX CBOIO
paboTy Ha MPOTSHKEHUH MHOTHX YaCOB U HE TPEOYIONIMX yyacTHs yenoBeka [2].

OCHOBHBIMH ApryMCcHTaMu1 KOMHaHI/II\/'I, 3aHUMAIOIMUXCA MTPOU3BOACTBOM CTPOUTCIIBHBIX
pOOOTOB, SBISAIOTCS:

1) CHMWXXCHHE CTOMMOCTH ITPOU3BOJICTBA paboT;

2) yMeHbIIIEHHE Bpe/Ia SKOJIOTHH;

3) yBenMYeHHE CKOPOCTH CTPOUTEIbCTRA,

4) BO3MOKHOCTH CTPOUTEIHCTBA B TSHKEINBIX JUTS YETOBEKA YCIOBHUAX;

5) CHWXEHHE OMTAaCHOCTH CTPOMTENILCTBA JIJISl YSIIOBEKA,;

Hcxons w3 NaHHBIX MPEUMYIIECTB, MOXHO CKa3aTh, YTO W JAJSl MOTPEOUTENS MCIOJIb30BaHUE
MallvH NIPHUHECCT 3HAYUTCIBbHYIO HpI/I6I:vIJ'II>, CHHU3HMB CTOUMOCTD ITOKYIIKU U apCH/IbL SI[aHI/II\/JI.

HecMmotps Ha 3asBIeHHbBIE TPEUMYIIIECTBA, HA TAHHOM JTalle Pa3BUTHUS CTPOUTEIbHBIE POOOTHI
AMEIOT U P/l HEJOCTATKOB, TAKUX KakK:

1) oTcyTcTBHE KPYIHBIX KOMIIAHWM, 3aHUMAIOIIUXCS pa3pabOTKO M MPOU3BOJICTBOM.
BonbIIMHCTBO MAIIMH ¥ KOHLETIUHI pa3pab0TaHbl MaJTEHbKUMU TPYIIIIAMU JIIOI€H-3HTY3HACTOB;

2) orcyrcTBHE B Poccun HOpM, ONUCHIBAIOIIMX KOHKPETHO pOOOTOB;

3) OTCyTCTBHE «IIPOBEPKHM BpEMEHEM» Yy 3IaHMA M COOPY)KCHHH, CO3JaHHBIX C
HCIOJIb30BaHUEM HOBBIX TEXHOJOTHUH;
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4) BBICOKass CTOMMOCTh BHEJAPCHUS TEXHOJOrMU (NOKyNKa OO0OpyHoBaHuUs, OOy4YeHHUE
nepconana) [3].

Takum 00pa3oM, B JaHHBIH MOMEHT CTPOUTEIIHCTBO C UCIOIB30BAHUEM OJHUX JIUIIb POOOTOB
SBJIETCS JIOCTATOYHO PHCKOBaHHBIM, OCOOEHHO, UIsi Menkux mnpeanpustuil. OnHako, Oosee
KpYyIHbIE KOMIIAHWM HMEIOT BO3MOXHOCTH HCIIOJIb30BaTh aBTOMATH3MPOBAHHBIE MAIIMHBI B
HEKOTOPBIX CTPOUTENBHBIX MpPOIECcCcaX, MOCTENEHHO YBEIMYUBas 00bEMbl PadOT, BBIOIHIEMBIX
uMH. 3a cueT 3Toro OyJeT MoyiydeHa BO3MOXKHOCTH MPOBEPKH 11€JeCO00pa3HOCTH UCTIONbB30BAHUS
poOOTOB, a camMa KOMIAHUS, PEIIMBIIASCS Ha SKCIEPUMEHT CMOXKET COKpPAaTHUTh CBOM 3aTpaThl Ha
MIPOU3BOJICTBO PabOT.

Haubonee ObicTpo pa3BUBAIOIIMMCS HANpaBJIEHUEM MPOU3BOACTBA CTPOUTENIBHBIX POOOTOB
SIBJSIETCSI CO3JIaHME CTPOMTENbHBIX 3d mpuHTEpoB. TpexMepHas nedaTh HAYMHAET MEIJICHHO, HO
BEPHO 3aHUMATh CBOIO HUIILY BO MHOTHX OTPACisAX: OT CO3/IaHUsl MJIACTUKOBBIX MOJENEH /10 TedaTu
enpl. B cTpouTenbcTBO OHAa Hayala MPOHMKATH CPABHUTEIBHO HENABHO MO TOW MPHUYMHE, YTO
MacHITadbl CTPOUTENILHBIX PA0OT 3HAYMTEILHO OOJIbIIIEe OOBIYHBIX [T 3d TeYaTy, a Tak ke, OTOMY
41O TpeOyeTcs crenupuIecKoe ChIphe, CHIIBHO OTINYAIOIeecss OT OOBIYHO HCIIONB3YIomerocs [6].

BbIJI0 HECKOJIBKO TIOMBITOK CO3/IaHKsI KPYITHOTO MPOU3BOJICTBA CTPOUTEIBHBIX 3d MPUHTEPOB B
Poccun, HO BCe OHM CTPOWIHMCH HAa OJHOM IPHHLUIE pPAaOOTHI: YCTAHOBJICHHBIH B IICHTPE
MOMEIIEHUSI MaHUMYJSATOP, MOJAIOUINI IIEMEHTHBIM pacTBOp, YKIAIbIBAEMbIN CIIOSMU ApPYr Ha
npyra [4]. Takoit MeToj BMOJHE MOAXOIUT [JIsi CTPOUTENICTBA HEOOJBIIMX IMOMEUICHUN W
MaJIOATaXKHBIX 3/1aHUH, OJHAKO HEBO3ZMOYKHO WJIH K€ OYE€Hb MPOOIEMAaTUYHO U 3aTPATHO MPUMEHSTh
€ro TMpH CTPOUTEIHCTBE MHOTOITAXKHBIX 3aaHui. [loMHMMO 3TOro, Ceppe3HBIM HEIOCTATKOM
SIBJIIETCS CIIO)KHOCTh CTPOUTEIHCTBA HEMPSMOYTOJBHBIX 3JJaHHIA.

AJNBTEpHATUBOM SBIETCS METOA, pazpaboranHbiii [lerpom HOBUKOBBIM M HOCAIIMI Ha3BaHHUE
“Minbuilders”. B ocHOBe ero JIeKHT HAMHOIO MEHBIIEr0 pa3Mepa, YeM OOJBIIHHCTBO
CTPOUTENBHBIX TPUHTEPOB, pOOOT, CIOCOOHBIA, B OTJIMYME OT CBOUX CTaTHYHBIX COOpAThEB,
nepeMeniaTbCsl Mo MEePUMETPY CTPOSALIErocss 00beKTa, ONMUpasch Ha HEPOBHOCTH, HEMPEMEHHO
TOSIBIISIFOLIMECS] TP TIeYaTH TOCJIOMHBIM HariaBieHueM. biaromapsi stomy, pemaercst mpobiema
OTpaHMYEHUS pa3MepoB O0BEKTa, BeAb pPOOOT, MEpeMemasch IO MNEPUMETPY, MPAKTUYECKU
HEOTpaHUYEH B BO3MOXKHOCTsX. Clie10BaTeIbHO, BO3SMOXKHO CTPOUTENBCTBO 3/IaHUN Pa3HOOOpa3HOM
dopmel. [Tomumo co3znaHus Kapkaca 37aHus, M0A00HOE 000pyI0OBaHUE MOXKHO HCHOJIB30BaTh MpU
0OJMIIOBKE HareyaTaHHbIX 37aHui.[ 1]

[TogBons MTOr, MOXKHO CKa3zaTh, YTO POJIb YEJOBEKA B CTPOUTEILCTBE OYIET HEYMOJIUMO
YMEHBIIATHCS M CBOAMTHCSA K paboTe OmepaTopoB W KOOpAWHATOPOB. OMHAKO HEOOXOAMMO YKe
ceiiluac HauyaTh TOJTOTABIMBATH  CIEIHUAIKNCTOB, CIOCOOHBIX paboTaTh C  MOJAOOHBIM
00OpyJIOBaHUEM, TOTOMY YTO JakK€ TOJHOCTHIO aBTOMATH3MPOBAHHYIO MAIIMHY HEOOXOJNMO
JOCTaBUTH Ha IUIOMIAJKY, PA3MECTUTh U MOATOTOBUTH.
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WHAT IS SMART HOUSE?
Matveeva E. N.— student, Bulgakova T. I. — associate professor
Altai State Technical University after I.I. Polzunov (Barnaul)

A smart house is a place where everything is done for you, for your comfort. Electronics
simply talk and live as neighbors to you. All electronic devices are connected with a computer
system. A smart house lives its own life.

First of all, it is necessary to understand that a smart house thinks for itself, it controls all
processes in the house such as lighting, heating, ventilation, water supply and etc. If you need a
remote control to open a garage gates or turn on the light — it's a stupid house.

You will never find a control panel in a smart house, everything is done automatically. In fact,
you can find this panel, but it is hardly ever used and only for support and repair a computer system.

Right from door locks to the security system everything is connected via wired, wireless and
internet communication technology and controlled by a computer system.

The chart shows the number of search requests related to a smart house in the Internet.
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Obviously, the popularity of a smart house is steadily growing. More and more people want to
live in such houses. Of course, many of them can’t afford them. In this case, it is possible to make a
fake smart house, in which everything will be controlled via a smartphone or the special application
on the PC.

Actually, if you think that a smart house is a building where you control everything with the
help of a large console, | am afraid you are wrong. A smart house does everything without your
participation.

The construction of such house costs a huge amount of money but it's worth it. You don’t have
to think about whether you turned off the light or closed the door leaving the house, the house will
do everything for you.

A smart house is a very expensive solution. Only very rich people can afford them. That is the
reason why people choose fake smart houses.

Companies offer fake smart houses because you need a self-learning computer system for a
real smart house. Obviously, a simple way is to make some processes in the house automated, for
example, to open your gates of the garage when you come home by car, to turn on the light when
you enter your house, to open curtains in the morning or to make a cup of coffee.
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You can also create your own smart house by yourself. In this case you should make a research
about technologies, that are used in such systems. The home automatic devices can be wired or
wireless, it depends on the technology you choose. Each protocol has specific media, data
transmission and reception rate. In a smart home every connected device and unit is controlled from
central point or points. A special smart home application is used for this purpose [1].

In conclusion, | should say that real smart houses will not become worldwide popular in the
nearest future, because any automation carries a potential security threat, but they become more
popular day by day. The construction of a smart house costs about $350000 now. I believe that one
day all of us will live in houses which will be our neighbors.
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YTO TAKOE YMHBIN JIOM?
Marseesa E.H. — crynenr, bynrakosa T.U. — nouent
AdnTaiickuil rocyaapcTBeHHbIN Texunueckuid yausepcutet uMm. WL.H. Tlon3ynosa (1. bapaaym)

VYMHBII IOM — 3TO MECTO, Iie BCe CIeJIaHo Ui Bac, Juid Bamiero komdopta. Ilpome rosops,
3TO MECTO, I/I€ 3JIEKTPOHUKA — Ball cocel. Bce ainekTpoHHbIe MPUOOPHI CBA3AHBI MEXY COOOH U
YIIPABJISAIOTCSA KOMIIBIOTEPHON CUCTEMOM. Y MHBIH JIOM JKUBET CBOCH KU3HBIO.

[Ipexne Bcero, HEOOXOAMMO MOHUMATh, YTO YMHBIN JOM JIyMaeT caM 3a ce0s, U KOHTPOJIHPYET
BCE IPOLIECCH B JIOME: OCBELICHHE, OTOIUIEHHE, BEHTHIALUIO, BOAOCHaOXeHue u T.1. Eciu Bam
HYXCH ITYJIbT, YTOOBI OTKPBITH BOPOTA B rapax UJinl BKIIFOYUTH CBET, TO 3TO FJIYHI)II;'I JOM.

Bbl HUKOr1a He HaljeTe MaHeNab yNpaBlieHUs B YMHOM JIOME, 3[IeCb BCE aBTOMAaTU3UPOBAHO.
Ha camom pene, Bbl MoOXeTe €€ HalTH, HO OHA KpalHE PEIKO HCIOIb3YETCS M TOJIBKO JUIS
00CITy’)KUBaHHSI U PEMOHTA.

Haunnast oT ABEpHBIX 3aMKOB M JI0 CHCTEMbI O€30IIaCHOCTH BCE COEIMHEHO C IOMOIIBIO
MIPOBOJIHBIX, OECIIPOBOIHBIX M MHTEPHET TEXHOJIOTUI U YNPaBIISETCS ¢ MOMOILIBIO KOMIBIOTEPHOMH
CHUCTEMBI.

Fpaq)m( IMMOKAa3bIBACT KOJUYCCTBO ITOUCKOBBIX 3allpOCOB, CBA3dHHBIX C YMHBIM JOMOM.
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O‘-ICBI/I,Z[HO, 4dTO IMOMYJIAPHOCTb YMHBIX JOMOB HCYKJIIOHHO PACTCT, BCC 60J'IBIJ_IC nu 6OJ'HJI_HC
JOJIeH XOTAT KUTh B Takux gomax. KoHeuHO, MHOTHE HE MOTYT ce0e ATOro Mo3BOJIUThE. B TakoM
cjIydac, €CTb BOBMOXKXHOCTL CO31aTh HCCBI[OYMHBIﬁ AOM, B KOTOPOM BCC 6y,Z[CT KOHTPOJUPOBATLCA C
MTOMOMUIBIO0 cMapT(OHA WK IPUITIOKEHUS HA KOMITbIOTEpE.
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Ha camom nene, eciiv Bbl JymaeTe, 4TO YMHBIN JJOM - 3TO 3/1aHHE, II€ Bl KOHTPOJIUPYETE BCE C
OTPOMHOTO MYJIbTA, TO BBl OMNOAETECh. Y MHBIN JIOM JeJIaeT Bce 0€3 Balllero y4acTHsl.

Uto KacaeTcsi LEHbI, TO JJIs1 COOPYKEHUSI TAaKOrO JIOMa HYXHbI OTPOMHBIE BJIOKEHHS, HO 3TO
TOro cTouT. Bam He mpuaercs aymaTh O TOM BBIKJIIOYMJIM JIM Bbl CBET WM 3aKPbUIM JIU JIBEPH
IIOKH A JIOM, JIOM CZc/IaeT BCe 3a Bac.

Kak Obu10 CKa3aHO, YMHBIE JJOMa OUYEHb JIOPOTOCTOsAIISE pelieHue. TOIbKO JEeHCTBUTEIBLHO
ooratple JIIOAM MOTYT cebe HX TMO3BOJIUTh. JTO TMPUYMHA, MO KOTOPOW IIIOAU BBIOMPAIOT
MICEBJOYMHBIE JIOMA.

KoMmanuu npejiararot 1nceBioyMHbI€ JoMa B BUAY TOTO, YTO ISl HACTOSIIETO0 YMHOTO JjoMa
BaM HeoOXxoauMma camooOydaromascs cucrema. (OYeBHIHO, CaMbIi TPOCTOM IMyTh — 3TO
aBTOMATHU3allMsl HEKOTOPBIX MpolleccoB B nome. Hampumep, koraa Bl BO3BpalllaeTech JOMOW Ha
MalllMHE — OTKPbIBaTh BOPOTA, KOrJa Bbl BXOJUTE B JIOM — BKJIIOYaTh CBET, OTKPHIBATH IITOPHI
YTPOM WJIM JI€TIaTh YalKy Koge.

Kpome Toro, BeI MOKETE CO37aTh YMHBIN JOM CaMOCTOSITEJIbHO. B Takom ciiydae HEOOX0IUMO
C/IeTIaTh UCCIIEIOBAaHUE O TEXHOJIOTHSIX, KOTOPhIE UCTIONB3YIOTCS B TTOIOOHBIX cuctemax. [Ipubopbt
aBTOMATHU3AIMH MOTYT OBITh KaK MPOBOIHBIMH, TaK U OECITPOBOIHBIMH, BCE 3aBUCUT OT BHIOpAHHOM
TEXHOJIOTUM W TPOTOKOJIOB. Kaiplii MPOTOKON ompenenser crenu(uyHbie CpPEeiCcTBa CBS3H,
CKOpPOCTh IIpH€Ma W Iepefauyd JaHHbIX. B yMHOM [g0Me Kaxzaash €ro CcocTaBHas 4YacThb
KOHTPOJIUPYETCSI UEHTPAIBHBIM YCTPOMCTBOM WM yCTpOMCTBaMU. /[ 3TUX 1ienei UCIoJb3yercs
CHelUaIbHOE MPUII0KEHHE YMHOTO JOMA.

Takum oOpa3om, 51 He Jymaro, YTO HACTOSIIME YMHBIC IOMa CTAHYT BCEMUPHO MOIYJISIPHBIMU B
Onmukaifiiee BpeMs, MOTOMY YTO JIr00as aBTOMaTHU3alMs HeceT B ce0e MOTEHUIHUANbHYIO Yrpo3y
Oe3omacHocTr. TeM He MEHee, YMHBIC JIoMa CTAHOBSTCS BCEe 00Jiee MOMYISIPHBIMU C KKIBIM JTHEM.
Ceifuac mocTpoiika Takoro jaoma obOoiaercs B cpeaHeM B 350 Teic. mosutapoB. Sl Bepro, 4TO
OJTHAXJIBI BCE MBI Oy/IeM JKUTh B JIOMaX, KOTOPBIC CTAaHYT HAIIIUMU COCEISIMHU.
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INNOVATIONS IN THE FIELD OF CONSTRUCTION
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Altai State Technical University after I.1. Polzunov (Barnaul)

Metal, similar to aerated chocolate

Penetall is a strong and light material with thermal conductivity that is several times lower than
that of the metal from which it is made.

They have been producing similar materials since the 1990s, but with the improvement of
technology they are acquiring more incredible properties. For example, some samples can stop
armor-piercing bullets, shrink to 80 percent of their size under the weight or stay on the surface of
the water. There are a lot of ways to produce metal foams. Hot gas can be passed through the
molten metal. Reagents that produce gas when heated can be used of polyurethane foam.

Metal foam is used in aircraft and mechanical engineering, in thermal insulation and for the
production of light impact resistant parts. It should be noted that the foam metal is easily processed,
cut, glued to glass and other materials, which means that it can be used for decorative purposes.

A gel in which the liquid was replaced by a gas
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Airgel is an excellent heat insulator, a transparent, durable material that is 98% air, and
therefore it is almost completely weightless. It is produced on the basis of silicon dioxide,
aluminum, tin or chromium oxides.

Airgel was first synthesized in 1931 by the American chemist Stephen Kistler, and in the
1990s a carbon-based airgel was created. Production of airgel is labor-intensive, but not very
difficult: first the gel is polymerized, then it is dehydrated with alcohol and dried in a special
apparatus with the help of carbon dioxide. Because of the record low density airgel looks like
transparent bluish air.

Airge is applied for thermal insulation of spacesuit spacesuits, in jackets of climbers and in
industrial thermal insulation. An airgel layer 2.5 cm thick can protect the soldering iron or gas
burner from heat.

In the interior such a gel can be used, for example, to create the effect of levitation of objects,
as well as for advanced thermal insulation.

Materials from mushroom mycelium

Controllingly multiplying the mycelium, and then drying it, you can get the material of the
most unexpected form and structure: from artificial leather to blocks for construction. That is,
furniture or other objects can be simply grown from mushrooms.

For the first time, a seed mycelium from a champignon spore was obtained a little over a
hundred years ago. For the production of ecofabric and building blocks, it was actively used only in
the new millennium. Mycelium items are completely ecological, very durable and light. In addition,
they are moisture resistant, non-flammable, and outwardly resemble foam.

To create objects from the mycelium, it is mixed with organic waste - for example, peas from
cereals or sugar-containing products. The mixture is grown on a frame and crushed, and only then it
is given the desired shape. To make material durable, it is burned or subjected to other types of
processing. For example, the artificial skin of the mycelium is tanned.

Light Emitting Cement for Roads and Buildings

It is known that when dissolving conventional powdered cement in water, insoluble flocculent
crystals are formed, which are considered to be one of the types of defects and adversely affect the
strength characteristics of the finished concrete.

To eliminate the very possibility of these crystals forming and to make the cement solution the
most homogeneous, it is necessary to change the microstructure of the cement and add to the
material fluorescent components capable of absorbing solar energy and returning it to the
environment in the form of emitting light. This material is used both separately and in a mixture
with other building materials for the construction of roads, buildings and other structures. During
the day, any structure made of new material can absorb solar energy, and then radiate it at night for
12 hours.

New fluorescent cement has a high resistance to UV rays and has a calculated lifetime of 100
years.

New material for ""'smart windows"" selectively blocks sunlight or heat

One of the solutions to the energy efficiency of the building is the development of smart
windows (or «smart windows»), which, depending on external conditions, can change the
transparency, letting more light when it's cold outside, and blocking the light when the window is
unbearably hot.

Thus, the "smart" coating of the glass will enable "cold mode" by blocking the heat of the sun,
and vice versa, turn on the "warm" mode, blocking sunlight. The new electrochromic material
allows controlling up to 90 percent of light in the infrared range and 80 percent of light in the
visible part of the spectrum. The switching time between modes is a matter of seconds, which is a
good prerequisite for the successful commercialization of the technology in the very near future.

In order to make the new electrochromic material more practical, it is necessary to design from
all components a single, porous, interpenetrating network structure. Such a design has special
channels for transporting electrons and ions, which provides selective blocking of sunlight or
radiation by feeding different voltages.
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And this is an only part of the capabilities of modern technologies that can be used not only for
the benefit of heavy industry, space exploration and military support. Applying modern
technologies in the design of everyday things, we can improve the environment, change the world
around and just make the future closer.
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MeTtaJi, NOX0KMid HA BO3AYUIHbII IOKOJIA]

IleHOMeTa/NI — IPOYHBIM M JIETKUH MaTEpHUall C TEIUIONPOBOJHOCTBIO B Pa3bl HUXKE, YEM Yy
MeTaJljla, U3 KOTOPOro OH U3TOTOBJIEH.

[TpousBonaT momoOHble Marepuaibl ¢ 1990-X romoB, HO € YyJIy4IIEHHEM TEXHOJOTMH OHHU
npuoOperaoT Bce Ooyiee HEBEpOSATHBIC CBOMCTBA. Hampumep, HEKOTOpbIE 00pasmbl MOTYT
OCTaHaBIUBaTb OpoHEOOIHbIE mynu, cxumarbed 10 80 MPOLEHTOB OT CBOEro pa3Mmepa IMOJ
BO3/JICHICTBUEM BEcCa WJIM JAEpXKaTbCsl HAa MOBEPXHOCTU BOAbl. CyIECTBYET MHOXKECTBO CIOCOOOB
IIOJIy4YEHUS] METAJUINYECKOM NeHbl. ['opsA4mii ra3 MOXKeT IPOXOAUTh Y€pPE3 PaCIUIABICHHBIM METAILI.
Pearentbl, KOTOpbI€ NMPOMU3BOAAT ra3 MpU HarpeBaHuU. MeTalauyeckas I€Ha HUCIOJb3YyeTcs B
aBMalMM M MAIIUHOCTPOCHUHU, B TEIUIOM3OJALMUA U U1 NPOU3BOJCTBA JIETKUX YyIAapOIPOYHBIX
neraneil. [IpumedarenbHo, YTO IEHOMETALI JIETKO 00pabaThIBaeTCsl, pa3pe3aercs, NPUKIEUBaeTCs K
CTEKJIy U IpYT'MM MaTepHuallaM, 4TO 03HAa4aeT, YTO OH MOXKET OBITh MCII0JIb30BaH Uil JEKOPATUBHBIX
LENEH.

I'esib, B KOTOPOM JKMIKOCTH 3AMEHHJIH I'a30M

Absporeinpb - MPEeBOCXOJHBIM TEIJIOU30JATOP, MPO3PAYHBIA MPOYHBIM MaTepual, KOTOpPBIM Ha
98% cocTonuT M3 BO31yXa, a 3HAYUT - IIOYTH IOJHOCTHIO HeBecoM. [IpousBomuTcs Ha OCHOBE
JMOKCH/1a KPEMHHUS, TTIMHO3EMOB, OKCHJIOB OJIOBa UJIM XPOMa.

Absporens BrepBble Obl1 cuHTe3upoBaH B 1931 rony amepukaHckuM XHUMHUKOM CTHBEHOM
Kuctnepom, a B 1990-x rogax Obu1 co37aH adporesib Ha OCHOBE yriepoza. [Ipou3BoacTBo a’porens
ABJIAETCS TPYIOEMKUM, HO HE OUEHB CIIOKHBIM: CHavalla rejib MNOJIMMEPU3YIOT, TOTOM C TOMOUIBIO
cnupra 00€3BOKUBAIOT U BHICYIIMBAIOT B CHEIMAIBLHOM allapaTe ¢ MOMOIIBI0 YTIEKUCIIOro rasa.
N3-3a pekopJHO HU3KOM IUIOTHOCTH a3pOreb BBIMISIUT Kak MPO3pavyHbIi rory0oBaThIil BO3IyX.

[IpumeHsitoT a’porenb Ui TEIUIOM3OJSIIMM  CKadaHIpOB KOCMOHABTOB, B KypTKax
QJIBIIMHUACTOB W B NPOMBIIIIEHHON Teruion3ossaunn. Ciaol a’poress TONIMHOW B 2,5 CM MOXKET
3alIUTUTh MasIbHUK WM Ta30BYIO TOPEJIKY OT HarpEeBaHUsL.

B unTephepe Takoi reab MOXKHO MCIOJIb30BaTh, HAIPUMED, AJIs co3/laHus 3¢ (dekTa JeBUTaN
O00BEKTOB, a TAKXKE JJIS YIAYUIICHUS TEIION30ISILUH.

Marepunanbl u3 rpuOHOr0 MULIEIUS

KonTponupyemo pa3smHokasi MULIEIHM, a 3aTeM 3acyllIMBasi €ro, MOXKHO MOJIyYUTh MaTepuai
caMOil HEOXHJaHHOW (OPMBI U CTPYKTYpPhl: OT MCKYCCTBEHHOW KOXH 110 OJIOKOB JJIst
cTpouTenbcTBa. To ecTh MeOelnb WK Ipyrue 00bEeKThl MOYKHO MTPOCTO BHIPACTUTH U3 IPUOOB.

BriepBble moceBHOM MULIENNH U3 CIIOP HIAMITMHBOHA OBLJI MOJIyY€H YyTh OOJIbIIE CTa JIET Ha3a/l.
J171s TpoU3BOJICTBA SKOMEOEIH U CTPOUTENbHBIX OJIOKOB €r0 Hauajy aKTUBHO UCIIOJIb30BaTh TOJILKO
B HOBOM ThICsiUeneTHH. [IpeamMeTsl M3 MuULENMsl MOJTHOCTBIO SKOJIOTMYHBIE, OYEHb IMPOYHBIE U
nerkue. Kpome Toro, oHu Biaroctoiikvue, Heroproune, a BHEIIHE HATOMUHAIOT MEHOIUIACT.

Jns co3nanusi 0OBEKTOB W3 MHUIENHUS, OH CMEIIMBAETCS C OPraHMYECKUMH OTXOJaMU —
HampuMep, HIETyXOl OT KpyHn WIM caxapocolepKauuMu NpoAykramMu. CMech BbIpallMBarOT Ha
KapKace W M3MeNbyaloT, a y’Ke MOTOM HpUIAloT el keraeMyro ¢opmy. UToOBI crenats Marepuai
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MPOYHBIM, OH OOXHraeTcs WM MoJBepraercs ApyruM oOpaborkam. Hampumep, HCKYyCCTBEHHYIO
KOXY U3 MULIEHS TOABEPratoT NyOJIeHUIO.

CaeTon3iny4aromuii HeMeHT JJIsl CTPOUTEIbCTBA J0POT U 3aHUH

H3BecTHO, UTO MpU PaCTBOPEHUH OOBIYHOTO MOPOIIKOOOPA3HOTO LIEMEHTa B BoJie, 00pa3yroTcs
HEPaCTBOPHMBIE XJIONBEBHIHBIE KPUCTAIIBI, KOTOPHIE CUUTAIOTCS OJHUM M3 BUAOB JC(PEKTOB U
HeOJIaronpusATHO BIUSIOT Ha MPOYHOCTHBIE XapaKTEPUCTUKU TOTOBOTO OETOHA.

UToObl MCKIIIOYUTHh CaMy BO3MOXKHOCTh OOpa3oOBaHUSI ATUX KPHUCTAIJIOB M CIeNaTh PacTBOP
1eMeHTa Haubosee OJHOPOIHBIM, HEOOXOAUMO U3MEHUTh MUKPOCTPYKTYPY LIEMEHTa U J0OaBUTh K
MaTtepuany (IyopecleHTHbIE KOMIIOHEHTBI, CIIOCOOHBIC IMOTJIOMIATh COJMHEYHYIO JHEPTUI0 U
BO3BpalllaTh €€ B OKPYXAIOU[yl0 cpely B QopMe  M3IYy4alollero cBeTa. OTOT MarepHal
HCIOJIb3YETCS KaK 110 OTAEIbHOCTH, TAaK U B CMECH C IPYTMMU CTPOUTEIbHBIMU MaTepUaIaMH, JIs
CTPOMUTENBLCTBA JIOPOT, 3JIaHUN M JPYrUx coopykeHuid. B TteueHume nus n00oe coopykeHue,
M3rOTOBJIEHHOE U3 HOBOIO MaTepuaia, MOKET MOIJIOATh COJHEYHYIO PHEPTHIO, a 3aTEM H3JIy4aTh
€€ B HOUYHOE BpeMs B TeueHue 12 yacos.

HoBblit  Quyopectupyromuii  meMeHT ~ 00JajaeT  BBICOKOH  YCTOHYMBOCTBIO K
yIbTpaduoIeTOBbIM JIydaM U paccyuTan 100 JeT «KU3HU».

HoBblii MaTepuan 1Jjsi KyMHBIX OKOH» BbIOOPOYHO OJIOKMpYeT COJIHEYHbIH CBeT WJIH
TeII0

OgHuM W3 pemeHud mpoOJIeMbl JHEPreTHYecKord dS(PPEKTUBHOCTH 3MaHUS  SBIISICTCS
pa3paboTKa «yMHBIX OKOH» (MM «CMapT-OKOH»), KOTOpPbIE B 3aBUCUMOCTH OT BHEIIHUX YCJIOBUU
MOTYT MEHSTh MPO3PAvyHOCTh, MPOMYyCKasi OOJbIIEe CBETA, KOTJA HAa YIUIE XOJOIHO, U OJOKUPYS
CBET, KOI'/Ia 32 OKHOM CTOUT HECTEepIuMas xapa.

Takum 00pa3oM, «yMHOE» MOKPBITHE CTEKJA ITO3BOJIUT BKIIOUHUTH «XOJOMHBIA PEXHM» C
MOMOIIbI0 OJOKHPOBKU COJIHEYHOTO TeIia, U Ha00OPOT, BKIIIOUUThH «TEILIBIM PEeXUM», OJIOKHUPYS
COJIHEUHBIM cBeT. HOBBIN 2JIEKTPOXPOMHBIA MaTepHasl IO3BOJISIET KOHTPOJIMpPOBaTh 10 90
MIPOLIEHTOB CBeTa B MH(ppaKkpacHOM auarazoHe u 80 MpoleHTOB CBETa B BUAMMOMN YacTH CIIEKTpA.
Bpewms nepexiitoueHuss Mex1y pexXKMMaMH COCTABIISIET CYMTAHHBIE CEKYH/IbI, UTO SIBJISIETCSI XOPOILEH
MPEINOCHUIKON JIJIsl YCIEIIHON KOMMEPIIUAIU3alMi TEXHOJIOTHH B cCaMOM OJbKaiiieM OyayIieM.

Hdnst Toro, 4rtoObl caenaTh HOBBIM DJIEKTPOXPOMHBIM Matepuan Oojee MPaKTUYHBIM,
HE00XOIMMO CKOHCTPYHPOBATh U3 BCEX KOMIIOHEHTOB €IMHYI0, TOPUCTYIO, B3aUMOIPOHUKAIOIIYIO
CeTUaTyl0 CTPYKTypy. Takas KOHCTPYKLMSI UMEET CHelHalibHble KaHajlbl JUIsl TPaHCIOPTUPOBKHU
3JIEKTPOHOB U HMOHOB, YTO U OOECHEUMBACT BBHIOOPOYHOE OJIOKHPOBAHHE COJIHEYHOIO CBETA WU
U3JTy4EHUs TIOCPEICTBOM MOJA4YH Pa3IMUYHOTO HANPSKEHHUS.

N 5TO TONBKO 4YacTh BO3MOXKHOCTEH COBPEMEHHBIX TEXHOJOTHMH, KOTOpbIE MOTYT OBITh
HCIIOJIb30BaHbl HE TOJBKO B HMHTEpEcax TSKEJIOH NPOMBIIUIEHHOCTH, OCBOEHHUS KOCMOca H
BOEHHOTO noAiepxKku. [I[puMeHsisi COBpeMEeHHbIE TEXHOJIOTHH B AU3aliHE MOBCETHEBHBIX BEILIECH, MBI
MOKEM YIYULIUTh OKPY’KAIOLIYI0 Cpely, HW3MEHHUTb MUpP BOKPYr M IPOCTO cAenaTh Oyayiiee
onmuxe.
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WAYS TO PREVENT HEAVING OF THE SOIL DUE TO SOIL FREEZING
Ovsyannikova E. V., Volkova D. Y. — students, Degtyar G. D. — senior lecturer
Altai State Technical University after 1.I. Polzunov (Barnaul)

The problem of suppression of soil heaving is relevant today for the territories of Altai Krali, as
people began to settle in cottages, where the soil heaving is one of the most common causes of
destruction.

Heave is a seasonal increase in the volume of soil, associated with the freezing of groundwater.

It should be noted that different soil types in different susceptible to swelling. Also the
probability of frost heaving of soil during the freezing is directly dependent on the amount of water
contained in the soil.

Moisture increases in volumes 2-9.5% upon freezing, soil heaves along with it. Deep layers of
soil have a high density, and under pressure they are compressed, so the only way for such
extensions of the ground up. Under the influence of this expansion, the Foundation is squeezed out
from the soil [1].

This ratio indicates that the soil pressure on the Foundation of the building. This force is
always different. It is divided into 2 kinds: vertical and tangent.

The vertical force does less damage to the building. The foundation in this case is raised not
completely but only on one side. Destruction are minor and can be made in advance to prevent. It is
necessary to use only high quality material for the installation of the foundation, and make it above
the freezing depth. And also you can use the following tips that are ideal for the following kinds of
swelling. In the case of tangential force heaving much harder. The ground just goes up, but also
stratified. This may entail complete destruction of a building standing on it. It is especially
dangerous this phenomenon, if the house isn't heavy and made of wood. Best of all on this earth
will feel the brick building [2].

In spring when the weather warms up, moisture in the soil melts and the soil sags and becomes
less dense. In different parts of the foundations descend to a different height and with different
intensity. This leads to further destruction of the Foundation and supporting structures. This process
is repeated annually [1].

It is important to note that the high heaving properties are loam, clay and sands that are
widespread in the Altai region. Get top soil (3-10 meters) on the territory near the Ob have not only
heaving but also subsidence properties. This area is being developed for construction and
settlement. To build here is difficult, but possible. The question remains about the cost-effective and
reliable construction [3].

Currently, there are many methods to reduce heaving, which are proven in practice:

1. Complete replacement of soil in the construction of the building.

2. The location of the foundation base of the building below the mark, which usually freezes
the ground.

3. Year-round heating of the building.

4. The total weighting of the construction.

5. The construction of a slab foundation under the house.

6. Drainage of the soil.

7. The use of sliding materials.

8. The insulation of the foundation.

All these methods are effective individually, but their combination can significantly increase
the effect and to provide increased reliability of buildings and constructions, and also to increase
their durability. It is recommended to think in advance how to deal with the swelling soil and
prevent the soil freezing under the foundation.
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CIIOCOBHI ITPEJOTBPAILIEHUA ITYYEHUSA TPYHTA
Ogcsunukosa E. B., Bonkosa . 1O. — cryaentst, Hertsaps . 1. — cT. npenogaBarens
AnTalickuii Tocy1apcTBeHHbBIN TexHuueckuil yauBepcutet uM. M.U. TTonzynosa (r. bapuayir)

[Tpobnema GOpbOBI € My4EHUEM TPYHTOB SIBJISETCS aKTYaJIbHOM Ha CErOJHSIIHUM JeHb Ui
TEPPUTOPUN ANTAWCKOTO Kpast, T.K. JIIOJM CTaJM Yalle 3aceNIAThCS B I0Ma KOTTEIKHOTO THIIA, JJIS
KOTOPBIX ITy4eHHE TPYHTA ABJSETCSA OJHOW M3 HauboJjiee paclpoCTPaHEHHbBIX IPUYHMH Pa3pyLICHHUS.

[Tygenue — 3T0 ce30HHOE yBeIMUYEHUE 00bEMa IPYHTa, CBA3aHHOE C 3aJ€ICHEHUEM I'PYHTOBBIX
BOJ, KOTOpPbIMM OH mponuTaH. CTOMT OTMETUTb, YTO pa3HbIE THUIIBI TI'PYHTOB IO-Pa3HOMY
MOJIBEPKEHBI MyueHHI0. Takke BepOATHOCTH ITyYEHHUS MOYBBI BO BpPEMs 3aMOPO3KOB Ha MPSAMYIO
3aBUCHUT OT KOJIMUYECTBA BOJIbI, COJEpIKAIIEICS B TPyHTE.

ITpu npomep3aHuK TPYHTOBBIX BOJ Bjlara yBeJIMYUBaeTcs B 00beMax Ha 2-9.5%, BMecTe ¢ Hell
pacumpsiercst ¥ TpyHT. IlockonbKy riyOMHHBIE IUIACThI TOYBBI UMEIOT BBICOKYIO INIOTHOCTB, U MOJ
BO3JICHCTBUEM [aBJICHUS OHH HE CKUMAIOTCS, EIWHCTBEHHBIH CHOCO0 pacIIupeHus s
IyYMHUCTOrO IUIacTa TpyHTa - JBWXKeHMe BBepX. llog BozaeilcTBHEM TaKoOro paciudpeHus
byHIaMeHT BDKUMaETCs U3 rpyHTa [1].

OTOT MoKa3aTeslb 0O3HaYaeT JaBJIeHUE MayTUHUCTOIO IpyHTa Ha pyHAaMeHT nocTpoiiku. Takas
cuita Bcerza pazHas. OHa JenuTcs Ha 2 BUJIa: BEPTUKAIBHYIO M KaCaTeIbHYIO.

BeprukanpHas cuila HaHOCUT MeHbLIEe Bpega noctpoiike. DyHJaMEHT B JaHHOM Ciydae
MOJTHUMAETCS] HE TOJHOCTHIO, a JIMIIb MO OAHON M3 CTOpOH. Pa3pymieHust HE3HAYUTEIbHBIE, H HX
MOJKHO 3apaHee NMpeloTBpaTUTh. i 3TOro He0OX0AUMO HMCIIOIB30BaTh ISl MOHTaXKa (yHJaMEeHTa
TOJIKO Ka4eCTBEHHBII MaTepuall, U JIeIaTh OCHOBAaHHE CTPOSHUS BBINIE TITyOHMHBI IPOMEpP3aHus. A
TaKK€ MOXHO BOCIIOJIb30BAaThCSl MPUBEJICHHBIMU HHMXKE COBETAMH, KOTOpPBIE OTJIMYHO MOJIXOAAT U
JUISL CIIEAYIOLIETO BHJIA Iy4eHMs. B cilydae ¢ kacaTenbHOM CWIION IIyYEHHs BCE TOPas3fo CIIOKHEE.
I'pyHT He MpoCTO MOAHMMAETCS BBEPX, HO M PACCIanBaeTCs. JTO MOXKET IOBJEYb MOJHOLIEHHOE
paspyuieHue 371aHus, crosiero Ha HeM. (OcoOEHHO OMmacHO Takoe SBJIEHUE, €CIH JOM
HE/IOCTaTOYHO TsDKENBIH W BBINOJNIHEH U3 JepeBa. Jlyuiie Bcero Ha Takod 3emie cebst Oyxper
YyBCTBOBaTh KUPIHUYHAsl NOCTPOMKa [2].

BecHoli, korja HacTymaeT MOTeNJICHME, Bjlara B IpyHTaxX TaeT, a caM TIPYHT INpoceaaeT U
CTaHOBHTCS MEHEE IJIOTHBIM. B pa3HBIX Toukax (yHIaMEHTHI OIMYCKAIOTCS Ha Pa3HyO BBICOTY U C
pa3HON MHTEHCUBHOCTBIO. DTO MPHUBOIMT K eIie OOJIbIIeMy pa3pylIeHHI0 (yHIaMEHTa U HECYIIHUX
KOHCTPYKLUH. DTOT MPOLECC MTOBTOPSETCS €KeroHo [1].

BaxHO OTMETHTb, YTO BBICOKMMH IyYHHUCTHIMHU CBOMCTBaMHU 0OJIaJat0T CYTJIMHKH, TJIMHBI U
MIECKHU, KOTOPhIE UMEIOT MIMPOKOE pacrpocTpaHeHue B AnraiickoM kpae. Bepxuue cinoBu mous (3-
10 mMeTpoB) Ha TeppuTopuH okojo OOu 067a1al0T HE TOJBKO MYYMHUCTBIMU, HO M IIPOCAIOYHBIMU
CBOWCTBAMH. DJTa TEPPUTOPHsI OCBAWBAECTCSA ISl CTPOMTENHCTBA W 3aceieHus. CTpPOUTh 371eCh
CJIO’KHO, HO MOKHO. AKTYaJIbHbIM OCTa€TCsl BOIPOC 00 YKOHOMMYHOM U B TO K€ BPEMsI Ha/IeKHOM
CTPOUTENLCTBE.

B Hacrosiee BpeMs CyIeCTBYyeT MHOT'O METO/I0B CHMKEHHSI ITyYHHUCTOCTH, KOTOPbIE XOPOIIO
ce0st 3apEeKOMEHIOBAIN Ha MPAKTUKE:

1. Ilonnas 3aMeHa rpyHTa B MECTE CTPOUTENBCTBA 3/1aHUS.

2. Pacnonoxenue mnoaomBbl (yHIAMEHTa 3[aHUS HU)XKE OTMETKH, Ha KOTOPYIO OOBIYHO
IpoMep3aeT IPyHT.

3. KpyrinoroaudHoe OTOTUIEHUE 3AaHUS.

4. O01ee yTspKeIEeHUE MOCTPOUKH.

5. CTpouTensCTBO INIUTHOTO (DyHAAMEHTA TIOJT JIOM.

6. Jlpenax rpyHTa.

7. Vcrionb30BaHME CKOJIB3SIIIUX MATEPUATIOB.

8. Yremenue pyHaameHra.

190



Bee atn meroapl noctaToyHO 3(PEKTHBHBI B OTIAEIBHOCTH, HO HMX KOMOMHAIUM MOTYT
3HAQUUTEIBHO YBEIMYUTh dS((GEKT U 00eCHeYnTh MOBBILCHHYI0O HAASKHOCTh 3IaHUN U
CTPOUTENIbHBIX KOHCTPYKIIMH, a TaK)Ke YBEJIWYHTHh MX JIOJTOBEYHOCTb. PekoMeHmyercsi 3apaHee
npoayMaTh, Kak OOpPOThCS C IyYCHHEM TPYHTOB M HPEAOTBPATUTH NPOMEP3aHHE ITOYBBI O[T
(byHIaMEHTOM.
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SHOPPING MALLS AS AN ELEMENT OF CONTEMPORARY PUBLIC SPACE
Russkikh A. S. — student, Merkulova E. N. — associate professor
Altai State Technical University after 1. I. Polzunov (Barnaul)

This paper aims to analyze the social and cultural changes that have prepared the emergence of
contemporary shopping malls.

Modern economic, cultural and social conditions actively contribute to the change and
development of shopping malls and turn them into a mecca of modern life. In the literature, a
shopping mall tends to be used to refer to a group of retail and other commercial establishments that
is planned, developed, owned and managed as a single property within a single architectural plan.

Today consumers are not surprised by a good set of tenants. People perceive the shopping
center as a social and cultural facility. That is why developers are trying to create unique shopping
malls with their own philosophy and "legend". Modern customers use the shopping centers both for
utilitarian and hedonic activities. Therefore, one of the main requirements for a consumer is the
concentration of a large number of functions in one place. On the one hand, the process of shopping
has become a popular pastime, on the other hand, it is not enough to extend the stay of customers in
the shopping center. This causes the need to fill it with additional functions that allow customers to
receive domestic, health-improving, entertaining services, such as exercising, attending shows,
having lunch, socializing with friends or attending a movie.

The primary goal for any retail facility is to attract the maximum number of potential
customers. It is the architectural space of the shopping facility that helps to attract customers and
increase the prestige of the shopping center. There is no doubt that changing life styles, influenced
by the global market economy have an important impact on leisure behavior patterns. This includes
the original architectural and spatial approach to the interior and exterior of the facility.
Construction of mixed-used buildings, connected with the integrated development of urban spaces,
is actively developed. These buildings include shops, entertaining and recreational areas, offices
and even living quarters. People get the opportunity to live, work, buy and rest without spending
time on long trips. An architect pays much attention to the adjacent territory when designing such
centers. It is important for the facility to harmonize with the existing architectural scene of the city,
rather than clashing with the unity of the urban space. Architecture plays a key role, determining the
success of the organization of mixed-use buildings. The existing demand for buildings of this type,
serving entertaining, administrative, domestic, recreational, residential and other functions, requires
the development of new architectural and planning, structural and city planning design.

The improvement of the trading network, the use of modern methods of trade and the
enhancement of the service culture are inextricably linked with the improvement of design
considerations for commercial buildings and require the introduction of advanced achievements of
science and technology in architectural and construction practice. Shopping malls like architectural,
socio-cultural and economic facilities tend to be enlarged.

Shopping malls are becoming the most popular leisure places, open and green spaces seem to
be losing their popularity and priority. Leisure and recreational activities are becoming
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commodities, which can be bought or sold. Demand to consume more has created a new
consumption style that required new consumption and leisure spaces.

Thus, the shopping mall for a modern person turns into a place, where not only the "shopping
arcade™ is concentrated, but there are also various entertaining and cultural areas, where the whole
family can spend leisure time. Therefore, modern types of shopping malls should have flexible and
easily transformable architectural and space planning design, the creation of which architects,
designers, artists, sculptors work at. The most popular shopping centers are large multifunctional
shopping centers that provide a different range of goods and services. This allows us to consider
modern shopping complexes as new centers of attraction for public life.
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TOPI'OBBIE HEHTPbI KAK 9JIEMEHT COBPEMEHHOI'O OBIIECTBEHHOI'O
[MPOCTPAHCTBA
Pycckux A. C. — cryaent, Mepkynosa E. H. — nonent
AnTaiickuii ToCy1apcTBEHHBIN TeXHUUecKui yHuBepcuteT uM. M.U. TTonsynosa (r. bapuayn)

Jlannast pa®oTa HampaBjieHa Ha aHAJIM3 COLMAIBHBIX U KYJIbTYPHBIX HM3MEHEHHI, KOTOpHIE
MIOATOTOBUJIM NOSIBJIEHUE COBPEMEHHBIX TOPIOBBIX LIEHTPOB.

CoBpeMeHHbIE S5KOHOMUYECKHE, KYJIbTYPHbIE U COLIMAJIbHBIE YCIOBUS aKTUBHO CIOCOOCTBYIOT
U3MEHEHHIO M Pa3BUTHIO TOPIOBBIX LIEHTPOB M IPEBPAIIAIOT MX B HOBBIE LEHTPHI NPUTKEHUSA
COBpEMEHHOM >KM3HM. B nuTepaTrype TOproBblii ILIEHTp 0003HA4YaeT TPyINIy TOPTOBBIX U
KOMMEPUYECKHUX MPEANPHUITHH, PAcIOIOKEHHBIX B OJHOM CIELMAIBHO OPraHU30BaHHOM MECTE,
paboTaronux Kak €IMHOE IIeJI0€ M HAXOAAIIUXCS B €IMHOM YIIpaBJI€HUU, OObEANHEHHbBIX €IUHON
ApXUTEKTYPOM.

CeronHs motrpedburesneil He yIUBISET XOpPOIIMA HAObOp apeHAaTopoB. JI0oau BOCIPUHUMAIOT
TOPrOBBI LIEHTP KaK COLMAJIbHBIA U KyJIbTYPHbIH 00bekT. VMMEHHO MO3TOMY 3acTpOHILUKH
MBITAIOTCA CO3/1aTh YHUKAJIbHBIE TOPTOBbIE IIEHTPHI CO CBOEHW ¢uiocopueir U «IETeHI0M».
CoBpeMeHHbII TOTpeOHUTENb HCIIOIB3YET TOPrOBbIE LIEHTPHI KaK C MPAKTUYECKOW LENblo, TaK U C
LEeNbI0 MOJTY4YeHHs yIOBOJIbCTBUA. [109TOMY OZHMM M3 OCHOBHBIX TPeOOBaHHM Ui MOTpEOUTENS
ABIISICTCA KOHLIEHTpPAIMsl OOJNBIIOro KojudecTBa (yHKUMHA B onHOM MecTe. C OJHON CTOPOHBI,
MPOLIECC MOKYMOK CTajl MOMYJSPHBIM BPEMSIPENPOBOKIACHUEM, C JPYroil CTOPOHBI, ATOrO
OKa3bIBAaeTCs HEIOCTATOYHO JUIA JJIUTEIBHOrO MpeObIBaHUS IOKYIMaTeNneil Ha TeppUTOpUHU
TOProBoro ueHTpa. HeT HHMKakux COMHEHHWI, YTO H3MEHEeHue oOpa3a >KM3HH IO BIHUSHUEM
r7100abHOM PHIHOYHONW HKOHOMHMKHM OKAa3bIBAa€T BAXKHOE BIMSHHE Ha IPOBEJCHHUE J0Cyra. DTO
MPUBOJUT K HEOOXOIMMOCTH 3allOJIHEHUS TOPrOBOTO LIEHTPA AOIMOJHUTENbHBIMU (DYHKUIHAMU,
KOTOpBIE MO3BOJISIIOT MOIYy4aTh OBITOBBIE, 03/JOPOBUTENIbHBIE, pa3BiIeKaTeIbHbIE U IPOYME YCIYTH,
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TaKHe KaK 3aHsATHE CIIOPTOM, TIOCEIICHHE I0Y, 30H OOIIECTBEHHOTO MUTAHUs, OOIICHHUE C APY3bIMU
WJIU TIoceleHre (huibma.

OcHOBHOM TeNBI0 JIFOOOTO TOPTrOBOTO OOBEKTA SIBJISCTCS MPHUBICYCHHUE MAKCUMAIILHOTO
KOJIMYECTBA TOTCHIMAIBHBIX KIMEHTOB. VMEHHO apXHMTEKTypHas cpella TOProBOIO IICHTpa
MIOMOTaeT MPUBJICYh KIMEHTOB M MOBBICUTH MPECTHXK TOPTOBOTO IEHTpa. JTO BKIIOYAET B CeOA
OPUTHHAJILHOE aPXHUTEKTYPHO-IPOCTPAHCTBEHHOE PEIICHUE HWHTEPhepa M IKCTEephepa OOBEKTA.
AKTHBHO pa3BHBACTCS CTPOHMTEIHCTBO 3JaHHMI CMENIAHHOTO BHUAA JKCIUTyaTallud, CBS3aHHOE C
KOMIUICKCHOM 3aCTPOMKOW TOPOJCKMX TEPPUTOPUH. DTH 3[aHUS NPEIyCMATPUBAIOT Mara3uHbl,
pa3BIleKaTeIbHBIC U PEKPEAIMOHHBIE 30HBI, OPHUCHI U JTaXKe KUJIbIe TOMemeHus. JIFoau momyJaT
BO3MOXXHOCTh YKHUTh, pa0OTaTh, MOKYIATh M OTIABIXaTh, HE TPATsA BPEMsS Ha JUIMTEIbHBIC MMOC3/IKH.
[Ipy mpOEKTUPOBAHUM TAKUX IICHTPOB APXUTEKTOP YAEISET OONBIIOEC BHUMAHHE MpUIICTAONIEH
TeppuTOpur. BakHO, 4TOOBI OOBEKT TAPMOHHYHO COYETAICS C CYHICCTBYIOIIUM apXUTCKTYPHBIM
00JIMKOM TOpOja, a HE HApyIIal €IUHCTBA TOPOJCKOTO MPOCTPAHCTBA. APXUTEKTypa MpPH 3TOM
UTPaeT OJHY U3 KIIOYEBBIX POJICH, OMpEeIisas CTEICHb YCIHEIIHOTO (YHKIIMOHUPOBAHUS 3JIaHUN
CMEIIaHHOTO BHJa JKcruryatanuu. CyIIEeCTBYIONIMA CHOPOC HA 3[JaHUS TAaKOro THIIA, KOTOPHIE
BBITIOJIHSIOT pa3BlieKaTeIbHbIC, aIMUHUCTPATUBHBIC, OBITOBBIC, O3J0POBUTEIIBHBIC, KHWIIBIC U
npyrue QyHKmuH, TpeOdyeT pa3pabOTKH HOBOTO apXHTEKTYPHO-TUIAHHPOBOYHOTO, CTPYKTYPHOTO H
IPagO0CTPOUTEIBHOIO PELICHHUS.

CoBepIIICHCTBOBAaHUE TOPTOBOM CETH, HCIIOJIb30BAHWE COBPEMEHHBIX METOJIOB TOPTOBIU W
MOBBIIICHUE KYJIbTYPhl OOCIY)XKHBaHHS HEPa3phIBHO CBS3aHBI C YJIYYIICHHEM KOHCTPYKTHBHBIX
pEIICHU TOPTOBBIX 3[aHUH M TPEOYIOT BHEAPEHUS IMEPEIOBLIX TOCTHIKCHUH HAYKH M TEXHUKH B
ApXUTEKTYPHO-CTPOUTEIBHYIO TPAaKTUKy. TOproBble IIGHTPHl KaK apXHTEKTypHbIE, TaK U
COLIMATILHO-KYJIBTYPHBIE i SKOHOMHYECKHAE O0OBEKTHI HCITBITHIBAIOT TEHACHIIUIO K YKPYITHEHHIO.

ToproBbie LEHTPHI CTAHOBSTCS CaMbIMH IOMYJIAPHBIMH MECTaMU OT/AbIXa, OTKPBITBHIC W
3eJICHbIC TPOCTPAHCTBA, KAXKETCS, TEPSAIOT CBOIO TOMYISIPHOCTh U MpUOpUTET. OTABIX U JOCYT
CTaHOBSITCS TOBapaMH, KOTOPbIE MOXKHO KYIUTh HIIU MPOJATh. BHICOKUI MOTPEOUTEIBCKHIA CIIPOC
CO3/1aJl HOBBIM CTHJIb MOTPEOJICHHS, KOTOPBIA TPpeOyeT HOBBIE MPOCTPAHCTBA ISl OTABIXA U CHEpPhI
oTpeOICHUS.

TakuM 00pa3oM, TOPTOBBIM IICHTP ISl COBPEMEHHOTO YeIOBEKa MpPEeBpaIiaeTcs B MECTO, T
COCPEJIOTOYCHA HE TOJIBKO «TOProBasi rajepes», HO U pa3IMyHble Pa3BJICKATEIIbHBIC H KYJIbTYPHBIC
30HBI, TJIE MOXET IMPOBOJIUTH JIOCYT BCS CeMbsi. [109TOMY COBpEeMEHHBIC THUITHI TOPTOBBIX IICHTPOB
JOJKHBI 00J71a1aTh THOKMMH M JIETKO TpaHCHOPMUPYEMBIMH apXUTEKTYPHO-TIIAHHPOBOUYHBIMH
pEIICHUsSMHA, HaJ CO3JAaHHEM KOTOPBIX TPYASATCS apXUTCKTOPBI, JAH3AHHEPBI, XYIOKHUKH,
CKynbInTOpbl. CaMbIMH TOMYISPHBIMU SIBISIOTCS KPYMHBbIE MHOTO(QYHKIIMOHATBHBIE TOPTOBBIE
IIEHTPBI, KOTOPBIC MPEIOCTABIISIOT PA3JIMYHBIA aCCOPTHMEHT TOBApOB M YCIYT. DTO IO3BOJISICT
paccMaTpuBaTh COBPEMEHHBIE TOPIrOBHIE KOMILIEKCHI Kak HOBBIE IIEHTPHI MPUTSHKEHUS
OOIIECTBEHHON KU3HH.
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PROBLEMS OF PRESENT DAY CONSTRUCTION
Slipachenko E., Averyanova E. — students, Abukhova I. Y. — associate professor
Altai State Technical University after 1.I. Polzunov (Barnaul)

Construction always was a labor-intensive and complex process which has a lot of problems.
We propose to consider some problems of the present day construction, which, as we think, are key.

Everybody knows that now the housing demand goes up day by day and it provokes the greater
proposal of the construction companies thereby resulting in a real competition in the property and
construction markets. This takes place in both construction sectors: multiple-dwelling construction
and construction of housing off the city line. Moreover the problems of both cases are very similar.

One of the most important problems, most of project developers are facing now, is the lack of a
highly qualified staff, especially multi-purpose experts and professionals of working construction
sectors. As a result the construction companies have to use migrant workers. It isn’t good for work
completion time and quality of construction work. However a lot of project developers continue to
use migrant workers, because it is advantageous and low-cost variant for them.

The second important problem of the contemporary construction is the stuffing reduction in
construction companies. The cause of this is falling economic situation in our country. Because of
the economic crisis most of the construction companies have to reduce major part of their staff what
is the reason of big problems in working process of construction companies.

Also now there are so called teams of «jobbing workmeny», which are small, but well-knit
teams which perform almost all types of construction and repairing work in short terms. Such teams
offering turn key construction you can find almost in every city. However in this case it is necessary
to be careful when choosing such kind of construction team and to control each step of the
construction process. Otherwise the customer risks receiving the house, quality of which is not
consistent with his expectations.

We would like to draw a conclusion: the present staff is the future one tomorrow. The earlier
we solve the problem, the sooner we will be able to provide housing of high quality for population,
the number of which increases every year thanks to the projects of the administration, directed
towards the resolution of the demographic crisis. All it takes is to enhance prestige of honorable
construction trade, to arrange for workers a stable income, which would correspond to riskiness and
severity of the work and allow providing a future worth living.

I[MPOBJIEMbI COBPEMEHHOT'O CTPOUTEJIbCTBA
Crnunauenko E., ABeprsinoBa E.— ctynentsi, AGyxoBa U. 0. — moueHt
Anraiickuii rocyrapcTBeHHBIN TexHuueckuit yauBepcuteT uM. M.W.TTonsynosa (r. bapaayn)

CtpoutensCTBO Bcerga ObUIO TPYHOEMKHM M CIIOKHBIM TPOLECCOM, MMEIOIIUM OO0IbIIoe
KOJIMYeCTBO MpOOieM. Mbl mpeanaraeM paccMOTPeTh HEKOTOpble MpPOOJIeMbl COBPEMEHHOTO
CTPOUTENBCTBA, KOTOPBIE, KAK MBI CYMTAEM, SBIISIOTCS KIIFOUEBBIMHU.

Mpsl Bce 3HaeM, 4TO B HACTOsAIIEEe BpeMs CIPOC Ha PAa3IUYHOE KHUJIbE PAcTeT MPAaKTUUYECKU
€XKEIHEBHO, 1 UMEHHO 3TO TPOBOIUPYET MOBHIIIEHHOE TPEIJIOKEHHE CO CTOPOHBI CTPOUTEIHHBIX
KOMIIaHWH, YTO BeIeT K JHKECTOKOW KOHKYPEHTHOM OOpbOe Ha pBIHKE CTPOUTEIbCTBA U
HE/IBIDKUMOCTH. DTO  TMPOUCXOJUT B OTpaciiiX CTPOUTEIHCTBA: KaKk TOpPOJCKOro
MHOT'OKBApTHPHOTO CTPOUTENBCTBA, TAK U CTPOUTENHCTBA KHJIbS, HAXOJSIIETOCs 3a YepToi ropo/a,
puyeM IpobsieMbl B 000UX CITydasiX OYeHb IMOX0KH MEXAY COOOM.

OnHa u3 caMbIX TJaBHBIX MpoOJieM, ¢ KOTOPOHM B HACTOAIIEe BpEeMsl CTaIKHBAETCS
OOJIBITMHCTBO KOMITAHUH-3aCTPOHIIIMKOB — 9TO HEXBATKa BHICOKOKBATH(UITMPOBAHHOTO KaJAPOBOTO
COCTaBa, U IJIaBHBIM 00pa3oM CHENHMAINCTOB-YHUBEPCATIOB, a TAKKe MPO(pECCHOHANIOB M0 pabounum
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CTPOUTENIbHBIM ~CIIEIHANbHOCTAM. Kak cleAacTBUe KOMIIAHMM BBIHYXKACHBI OOpamaTthCst K
MPUMEHEHUIO pabouelt cuibl racTapOaTepoB, UTO YaCTO HE OYEHb XOPOIIO OTPa)XKaeTcs Ha CPOKax
BBITIOJIHEHUS paboT, a TeM 0ojiee Ha KauecTBE BBIIOJHEHUS CTPOMTENbHBIX padboT. Ho Bce paBHO,
MHOT'ME 3aCTPOUILMKH MPOAOJKAIOT HCIOIb30BaTh TPYH NPHUE3KUX JIFOAEH, MOTOMY 4YTO MJIs
KOMITAaHUU-3ACTPOMIIKKA 3TO OYCHb BBITOAHBIN U MaJIO3aTPATHBIN CITIOCOO CTPOUTEIHCTBA.

Bropoii, He MeHee BakHOI TPO6IIEMOI COBPEMEHHOTO CTPOUTEIHCTBA, MBI OBl XOTEIH Ha3BaTh
COKpallleHHE WITaTOB B CTPOUTEIbHBIX KOMIAaHUAX. [IpuunmHOIl 3TOro sABISETCS TAXKEI0E
SKOHOMHUYECKOE TOJIO)KEHUE B CcTpaHe. M3-3a 3KOHOMHYECKOrO0 KpHU3UCA, MHOTHE CTPOUTEIbHBIC
KOMITAaHUU BBIHY)KJCHBI COKpamaTh OOJIBIIYI0 YacTh MEPCOHANa, a BeAb MMEHHO 3TO BIEUYET 3a
co00¥ OOJBIITNE CIIOKHOCTH B pa00OTE CTPOUTEIHHOU (PHUPMBI.

[Tomumo  GOJMBIIMX KOMIIAHUN-3aCTPOMIIMKOB B HACTOALIEE BPEMsI MOSBIAIOTCS  Tak
HaszbIBaeMble Opuraapl '"MIaOamIHUKOB", KOTOpPHIE SBISIFOTCS HEOOJIBUIMMH, HO CIJIOYEHHBIMU
KOJIJICKTUBAMHU, KOTOPBIH BBIMOIHAIOT IPAKTUYECKH BCE BUIBI pabOT 10 CTPOUTENBCTBY OOBEKTOB U
PEMOHTY B JOCTaTOYHO KpaTkue cpoku. Takue Opurajpl Mpeajararoiyde CTPOUTENIbCTBO MO
KITIt04" CEeroJIHsI MO’KHO HAalWTH MPAKTHYECKH B JIFOO0M ropoje. OTHAKO B 3TOM CiIyd4ae HEOOXOAUMO
OYEHb BHUMATEIHHO MOJONTH K BBIOOPY MOJOOHON CTPOUTENHHONW OpUraibl-MOAPSIIYNKa, a TaKKe
IIOJIHOCTBIO JIEpKaTh M0 KOHTPOJIEM IIPOLECC CTPOUTEILCTBA HAa BCEX €ro tanax. MHaue 3akazuuk
MPOCTO PHUCKYET MOJIYyYUTh B HTOTE >KUJIbE, KaueCTBO KOTOpPOro He OyAeT COOTBETCTBOBATh
OKUJAHUSIM.

Mgl OBl XOTENU CAENaTh OJUH BBIBOJI: KaJIpbl CErOHS — 3TO Oyayiee 3aBTpa. Uem paHblie Mbl
3aliMeMCs pElIeHHEM JaHHOW MpOoOIeMbl, TeM OBICTpEe MBI CMOXEM OOECIeYUTh KauyeCTBEHHBIM
KWIbEM HaceleHUe, YHCICHHOCTh KOTOPOTrO YBEIMYMBAETCS €KEroJHO Oiarojaps mporpammam
[IPaBUTENbCTBA, KOTOPbIE HANpaBiI€Hbl Ha peuieHue aemorpaduueckoro kpusuca. Ilo cyrtu,
npobiiemMa pemiaercs AOBOJBHO MpocTo. Bce, 4TO HyXHO clenarb 3TO TOBBICUTH IMPECTHK
O6maropoTHOM MPOQEecCuu CTPOUTES, CAENATh TaK, YTOOBI Y paOOTHHUKOB OBUI CTA0MIIBHBIN JTOXO/I,
KOTOPBI COOTBETCTBOBAJI ObI CTENEHU PUCKA M TAKECTH TPYAA, AOXOJ, KOTOPBHIM MO3BOJIMI ObI
o0ecreynTh JOCTOHHOE OyMyIIEE.

THE PROBLEM OF LOW-RISE CONSTRUCTION
Chainikova A. V. — student, Degtyar G. D. — senior lecturer
Altai State Technical University after 1. 1. Polzunov (Barnaul)

In Russia too much like to build in heaven — to large real estate development companies,
producers of cement, officials. Such strong lobby very well advocates the interests at all levels of
the power. As a result all laws are ground under high-rise buildings. The status of "the apartment
house of the blocked building”, for example, isn't enshrined in the legislation — in other words,
townhouses — because of what there are contradictions in legal status of such houses. Domination
of the concept of a multi-storey construction leads to the fact that "priority zones of a multi-storey
construction” are enshrined in general plans of building of the cities. Under them the best lands are
allocated.

The Russian Federation on the area is the largest country of the world. The main part of the
population concentrates in the largest cities and the federal centers. At the same time sharply there
is a question of providing the population with affordable housing. Considering prices for apartments
in new buildings, alternatives to urban high-rise development are necessary. The low-rise
construction can become such alternative. Having the extensive territories and having undertaken
seriously their development and building, it is possible to create a huge number of housing which
many citizens of our country will be able to afford. The low-rise construction has many indisputable
advantages. The main advantage is a combination of ecological compatibility and comfort of
housing. However, for many consumers of housing proximity to the downtown and an opportunity
to reach quickly before work more priority, than the beautiful nature, silence and tranquility, a small
amount of neighbors, etc. One more advantage is the high speed of building allowing to master in a

195



complex the big territories including the relief area. It is additional convenience and to the
consumer as waiting time of new housing is reduced. The low rise house can be built also for half a
year, and when using modern technologies, this time can be reduced considerably.

In case of all the advantages, development of a low-rise construction is interfered by some
problems which, however, don't disturb new settlements again and again to appear on the Russia
map, let and not in such large number as it could be.

The main problem is a lack of the developed infrastructure outside the cities. It concerns both
highways and a public transport, and the accompanying health, educational, cultural institutions.
Any resident of such low-rise settlements would like to have school, kindergarten, hospital nearby,
and to that similar infrastructure facilities without which life in the country isn't absolutely
comfortable.

Other problem which affects a final price of housing is costs of the builder for carrying out
electricity, gas, water supply which can constitute up to 20-25 percent from the cost of square meter
of housing. The companies builders should create for the money from scratch engineering
communications though sale of the parcels of land already prepared for building around the world
practices. Such approach it is possible and it is necessary to implement within various projects of
public-private partnership.

One more important problem, is low profitability of such construction for builders and
investors. The state could give to builders who will build low rise houses in the priority territories
support in a form of privileges for connection to engineering networks, giving the earth for building
at the prices below market, giving a payment by installments opportunity on purchase of the same
earth.

Development of regional programs of stimulation of low-rise housing construction is
necessary for the solution of this problem. General plans of the cities, rules of land use and all town-
planning documentation shall give preference to development of a low-rise construction.

I[MPOBJIEMA MAJIOOTAXHOI'O CTPOUTEJIBCTBA.
Yaitnukosa A. B. — ctynenr, ertsaps I'. [I. — crapmmii npenogaBatenb
AnTaiickuii rocyapcTBeHHbIN TexHnueckuii ynusepcutet uM U.U. [lomsynosa (r. bapaayn)

B Poccum ciaumkomM MHOTMM HpaBUTCS CTPOUTh B Hebeca — KPYNHBIM CTPOUTEIbHBIM
KOMIIAaHUSM, TNPOU3BOAMUTENSAM IIEMEHTa, YMHOBHHMKaM. Takoe cuiibHOE JIOOOM OYeHb XOpOIIO
OTCTaMBAaeT CBOM HMHTEPECHl HAa BCEX YPOBHSAX BJIACTH. B WTOre BCE 3aKOHBI 3aTOYEHBI IOJ
MHOIOJTaXKH. B 3akoHOZarenbCTBE, HAIpUMEp, HE 3aKpEeIUIeH CTaTyC <OKWIOro JI0Ma
OJIOKUPOBAHHOM 3aCTPOMKH» — JAPYTUMHU CJIOBaMM, TAayHXayCOB, — H3-3a 4YEro BO3HUKAIOT
[IPOTUBOPEYUS B IIPABOBOM CTAaTyCE TAKUX IOMOB. JJOMUHHUpOBaHUE KOHLENIUU MHOTOITaKHOTO
CTPOUTEIBCTBA NPHUBOJUT K TOMY, 4YTO B TEHIUIAHAX 3aCTPOMKH TOpPOJOB 3aKPEIUIAIOTCS
«IIPUOPUTETHBIE 30HBI MHOTOATAKHOT'O CTPOUTENBCTBAY. 1101 HUX BBIAEIAIOTCA JTy4INE 3€MIIU.

Poccuiickas @eneparus no cBoel Miolaan SBIsSeTCsl KpynHenei ctpanoil Mupa. OcHOBHas
YacTh HACEJIEHUsl KOHLEHTPUpPYETCs B KpyMHEHIIUX ropogax u (enepanbHbix HeHTpax. [Ipu stom
OCTPO BCTaeT BONPOC 00ECHeUeHNs HaCeIeHMsI TOCTYITHBIM KUJIbEM. Y UUTHIBAsI LIEHbI HAa KBAPTHPHI
B HOBOCTPOMKAX, HY’KHBI aJIbTEPHATUBBI I'OPOJCKON BBICOTHOM 3acTpoiike. Takol aJbTepHATUBOU
MOJKET CTaThb MaJIO3TaXKHOE CTPOUTENHCTBO. Pacnonaras oOIIMPHBIMU TEPPUTOPHUSIMHU U B3SBIIUCH
BCEpPbE3 32 MX OCBOCHME M 3aCTPOMKY, MOXKHO CO34aTb OTPOMHOE KOJIMYECTBO JKUIIbS, KOTOPOE
CMOTyT ceOe MO3BOJIUTh MHOTHE TpaXk/JaHe Halllel CTpaHbl. Y Majlo3TaXHOrO CTPOUTENILCTBA €CTh
MHOI'0 HEOCIOPUMBIX JOCTOMHCTB. OCHOBHOE JOCTOMHCTBO - 3TO COYETAHHE IKOJIOTMYHOCTU U
koM(popTta xkuibs. OIHAKO, A MHOTUX HOTpeOuTenei >Kuibs OJM30CTh K LIEHTPY ropoja u
BO3MOKHOCTh OBICTPO J0€XaTh A0 paboThl NMPHOPHUTETHEE, YeM KpacuBas MpHpoJa, THUIIWHA U
CIIOKOHMCTBHE, HEOOJBIIOE KOJHYECTBO coceded M T.. Elne OIHHM JOCTOMHCTBOM SIBISIETCS
BBICOKAsi CKOPOCTh 3aCTPOMKH, MO3BOJISIONIAs KOMIUIEKCHO OCBaUBATh OOJIBIINE TEPPUTOPUHU, B TOM
qucliie U pelbeHYI0 MECTHOCTh. DTO SIBJISIETCS JOMOJIHUTEIbHBIM YA0OCTBOM U JJISl TOTPEOUTENS,
TaK KaK COKpallaeTcs BpeMsl OXKHJIaHUsI HOBOT'O JKMJIbst. MaJlo3TaXXHbIM IOM MOXKET ObITh IIOCTPOEH
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U 32 MOJIroJia, a MpU UCIOIb30BAHUU COBPEMEHHBIX TEXHOJIOTHI, 3TO BPEMsi MOXKHO 3HAYHUTEIHHO
COKpaTHTb.

[Ipy Bcex CBOMX JIOCTOMHCTBAaX, Pa3sBUTHIO MAJIO3TAKHOTO CTPOUTENHCTBA IMPEMATCTBYIOT
HEKOTOpbIe IPOOJIEMbI, KOTOPBIE, OHAKO, HE MELIAIOT HOBBIM IIOCEJIKAM CHOBA M CHOBA MOSIBJIATHCS
Ha kapte Poccun, mycTh 1 He B TaKOM OOJIBIIOM KOJIMYECTBE, KaK 3TO MOTJIO ObI OBITH.

I'naBHas npobsiema — 3TO OTCYTCTBHE pa3BUTON MHPPACTPYKTYPHI 3a MpeeaaMyu ropoaoB. ITo
KacaeTcs Kak aBTOMOOMJIBHBIX JOPOT M OOIIECTBEHHOTO TPAHCIOPTA, TaK U COMYTCTBYIOIIMX
3/IpaBOOXPAHUTEIbHBIX, 00pa30BaTEIbHbIX, KYJIbTYPHBIX yupexaeHuil. JItoOoMy >KUTEI0 TaKuX
MaJIO3TAXKHBIX TOCEJIKOB XOTENOCh OBl MMETh MO OOKOM KO, JETCKUU cajl, OOJIbHUILY U TOMY
110/100HbIE 00BEKTHI HH(PPACTPYKTYPHI, 0€3 KOTOPBIX XKU3Hb 32 TOPOJOM HE COBCEM KOM(pOPTHA.

Hpyras mpobiema, KOTOpash CKa3bIBAaeTCs Ha KOHEYHOM IIeHEe JKUJIbsl — OTO 3aTparhbl
3aCTpOMIMKa HA IPOBEIECHUE JIEKTPUUYECTBA, I'a3a, BOJOCHA0XKEHHS, KOTOPbIE MOI'YT COCTaBIIATh
10 20-25 mpoLEeHTOB OT CTOMMOCTHM KBAaJpaTHOrO MeTpa Xuibs. KommaHusMm-3acTpoilykam
IPUXOJUTCA 32 CBOM JIEHBI'M CO3/1aBaTh C HYJs MH)XEHEPHblE KOMMYHHKAIMH, XOTSI BO BCEM MHpeE
MPAKTUKYETCS MPOJIaXka 3eMEJIbHBIX YYaCTKOB YK€, MTOATOTOBICHHBIX K 3acTpoiike. Takoil moaxon
MOKHO W HYXHO PpEaIN30BbIBATH B PAMKaX pa3jIMUYHBIX I[POEKTOB TIOCYIAapCTBEHHO-YACTHOTO
MapTHEPCTBA.

Eme onHa HemanoBaxkHas mpoOsieMa, 3TO HU3Kasi peHTa0eIbHOCTh TAKOTO CTPOUTENILCTBA IS
3aCTPOMIIMKOB M MHBECTOPOB. CTPOUTENSIM, KOTOphIE OYAyT BO3BOJUTH MAaJOATAXKHBIC J0Ma Ha
IPUOPUTETHBIX TEPPUTOPHUAX, TOCYAAPCTBO MOIJIO ObI OKa3blBaTh MOAJIEPKKY B (OpMe JIbIOT Ha
MOJIKITIOYEHUE K MH)KEHEPHBIM CETSIM, OTIaBasi 3MIIIO TOJI 3aCTPOMKY IO IIEHAaM HUXKE PHIHOYHBIX,
IIPEOCTaBIISAS BO3MOXKHOCTh PACCPOUYKHU HA MOKYIIKY TOM e 3eMJIH.

Jnsa pemieHus JaHHOW mpoOieMbl HeoOXoAuma pa3paboTKa perHOHAIbHBIX IPOrpaMm
CTUMYJIUPOBaHMsI MAaJIO3TaKHOTO JKWIMIIHOIO CTPOMTENbCTBA. [ '€HIUIaHBl TOpPOJOB, IpaBHJIa
3eMJICTIONIb30BAaHMS M BCSl TPAZOCTPOMTENbHAS JTOKYMEHTALUs JTOJDKHBI OTAAaBaTh INPEANIOYTCHHE
Pa3BUTHIO MAJO3Ta)KHOTO CTPOUTENILCTBA.
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