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The modern scientific world everywhere conducts a huge amount research and
experiments, collects and systematizes the enormous amount of data. All these data form a single
scientific network, consisting of many information systems. Let's turn to definition of the
information system:

The information system (IS) is interrelated aggregate information, technical, software,
mathematical, organizational, legal, ergonomic, linguistic, technological and other means, as
well as personnel, designed for collecting, processing, storing and issuing information and
making decisions [1].

A large number of studies in various fields are conducted with the help of various
equipments and a set of programs that allow you to automate (in whole or in part) or processes.
However, the main role in the conduct of an experiment, experience or a research is played by a
person. Thus, one of the most important elements of the information system will be the human
factor, which allows you to look for ways to solve a particular problem by non-standard
(creative) methods.

In the modern scientific world, a research is closely intertwined with information
technologies. To find information quickly, interaction of many scientists and data analysis
process research they enter into information system.

Such an information system stores and processes all data received in the process research.
Due to its structure, it automates many processes (for example, collection of statistical data),
which significantly reduces time required to obtain the required results.

Artificial Intelligence

Artificial intelligence (Al) is a software and hardware environment, capable of making
independent decisions and making calculations based on available data. Based on the solutions
obtained, Al can take any actions (note: the calculation of risks, interaction with third-party
software and / or hardware environment, etc.)

In science, Al today occupies one of the most important positions, it allows to make
complicated calculations in relatively short intervals time, manage various mechanisms for
obtaining accurate results, collect and analyze a huge amount of information.

To perform its functions unmistakably, Al must be able to "think" and self-learn. For this
task specially artificial neural networks have been developed [3].

An artificial neural network (ANN) is a mathematical model, and also its software or
hardware implementation, built on the principle of organization and functioning of biological
neural networks - networks of nerve cells of a living organism. This concept arose in the study
processes that occur in the brain trying to simulate these processes.

ANN is a system of connecting and interacting among themselves simple processors
(artificial neurons). Such processors are usually quite simple (especially in comparison with
processors, used in personal computers). Each processor is similar network only deals with
signals that it periodically receives, and signals that it periodically sends to other processors.
And, the less, being connected to a large enough network with a manageable interaction, such
separately simple processors together capable perform rather complicated tasks [2].

In science, artificial neural networks are used in particular for predicting various events
based on existing data. Such a method of application significantly reduces the risks associated
with carrying out dangerous or long-term experiments.



Also, due to the "evolution” of artificial neurons, it became possible to emulate various
biological, chemical and physical processes, which in turn speeds up the research process
(because virtual processes occur much faster than real time) and makes the process research safer
for humans.
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MHO®OPMAIIMOHHBIE CUCTEMBI M UICKYCCTBEHHBIN MHTEJIJIEKT
bapekaes JI.A., crynent, Kpemuesa 1O.B., nouent
Anraiickuil rocyaapcTBeHHbIN TexHuueckuil yausepcutet uM. .M. [lonsyHosa

CoBpeMeHHBIII HayyHBIH MHp TIOBCEMECTHO MPOBOJUT OTPOMHOE KOJIUYECTBO
HCCJICTIOBAaHHUM U SKCIIEPUMEHTOB, COOMPAET U CUCTEMATU3UPYET OIPOMHOE KOJIMYECTBO JIaHHBIX.
Bce otm  pmanHple  00pa3ylOT €OMHYIO HAaydyHYI CeTh, COCTOSIIYIO K3 MHOXECTBa
uH(pOpMalMOHHBIX cUCTeM. [[aBaiiTe oOpaTUMCs K ompeseNneHnu0 HHPOPMAIIMOHHON CUCTEMBI,
BBISIBUM €€ OCHOBHBIC DJIEMEHTHI:

Ungopmayuonnas cucmema (UC) - omo  83aUMOCBA3AHHAA  COBOKYNHOCHb
UHGDOPMAYUOHHBIX,  MEXHUUECKUX, NPOSPAMMHbBIX, MAMEeMAMUYECKUX, Op2aHUu3ayUuOHHbIX,
NPABOBHIX, IP2OHOMUYECKUX, TUHSBUCTIUYECKUX, MEXHOL02ULeCKUX U OpYeUx cpeocmas, a makaice
nepconana, npedHAa3HaveHnHas 0as coopa, ooOpabomxu, XpaHemus u 8vl0ayu UHpopmMayuu u
npunsmust pewteruii [1].

BosnbIioe KOJTMYECTBO UCCIEIOBAHHUA B PA3IIMYHBIX OOJACTSIX MPOBOJSATCS MPH TTOMOIIH
pa3IMYHOTO OOOpYIOBaHUS M KOMILIEKCA MPOrpaMM, KOTOpbIE MO3BOJISIOT aBTOMAaTHU3WPOBATH
(TTOJTHOCTBIO MJIM YaCTUYHO) BBHITIOJICHEHHE KaKUX-TH00 mporieccoB. OTHAaKO OCHOBHYIO pOJb B
MPOBEJICHHUH HKCIIEPEMEHTa, OMbITa WM HCCIEIOBAaHHS HWIpaeT 4YeaoBeK. TakuM oOpazom
OJIHUM M3 BaXHEHUIIUX 3JIEMEHTOB MHPOPMAIIMOOHONW CHUCTEMbI Oy/ET SBIATHCS YeJ0BeqYecKHil
(hakTOp, KOTOPHII MO3BOJISIET UCKATH MTYTH PEIICHUS TOW WM WHOM MpoOIeMbl HECTaHIAPTHBIMU
(KpeaTuBHBIMH ) METO/IaMHU.

B coBpeMeHHOM Hay4YHOM MHpE UCCIIEOBAHUS TECHO MEPEIIETAIOTCS C
WH(OPMAITMOHHBIMU TEXHOJIOTUSIMH. J[J1s1 OBICTPOTO TIOMCKa WH()OPMAIIUN, B3aUMOICHCTBHS
MHO>KECTBa YYEHBIX M aHaJN3a JaHHBIX MPOLIECC UCCIEA0BAHUS 3aKII0YAI0T B OMPEICTICHHYIO
MH(OPMALIMOHHYIO CUCTEMY.

Takas C xpaHuT u 00pabaThIiBaeT BCE TaHHBIC MOJIYYEHHBIE B MPOIIECCE UCCIEAOBAHUNA.
bnaromapst cBoeli CTpyKType OHa aBTOMATH3HPYET MHOKECTBO MPOIECCOB (Hanmpumep, cOop
CTAaTHCTUYECKUX JTAHHBIX ), YTO 3aMETHO COKPAIIAET BpeMs, HEOOXO0IUMOE ISl TOTYICHUS
TpeOyeMbIX pe3yJIbTaToB.

HcKyccTBEeHHBIN HHTELIEKT

Hckyccmeennvlii  unmennekm — 3mo NPOSPAMMHO-ANNApAmMHAs cpedd, CHocobHas
APUHUMAMb CAMOCMOAMENbHble PeuleHUs U NPou3sooUms pacyémvl HA OCHOBE UMEIOUUXCS
oannvlx. OcHogblBascb Ha noayuenHvlx peuilenuax MU moowcem cosepuiams Kaxue-aubo
Oelicmeus. (Npum.: pacuem puckos, 83aumooelicmeue co CMOPOHHEl NPOSPAMMHOU U/ UTU
annapammuou cpeootl u m.n.)

B nayke MU ceromHs 3aHMMaeT OAHY W3 BaXXHEHIUIMX [O3ULHNW, OH IO3BOJISET
NPOM3BOJIUTH CIOKHEHIINE pacdyeTsl B OTHOCHUTEIBHO KOPOTKHE TIPOMEXKYTKH BpPEMEHH,



YIPaBIATh PA3IUYHBIMM MEXaHW3MaMHU JJISi MOJYYCHHS TOYHBIX PE3yIbTaTOB, NMPOU3BOIAMTH
cOOp M aHAIM3 OTPOMHOTO KOJIMYECTBA MH(POPMAIIUH.

Hns toro uro6sr MW BemonHAn cBow (GyHKIMH O€30IIMO0YHO, OH JOJDKEH YMETb
«MBICIUTBY» U camooOydarbcs. s o5Tol  3amauum  ObUIM  CHIELMANBHO — pa3pabOTaHbI
HCKYCCTBEHHbIE HelipoHHbIe ceTH [3].

Hckyccmeennas uetiponnas cemv (MHC) — mamemamuyeckas moolenvb, a makice eé
nNpocpamMMHoe UlU annapamuoe 6ONI0WeHue, NOCMPOEHHAs. N0 NPUHYUNY OpP2aHUu3ayuu u
@DYHKYUOHUPOBAHUSA OUONOSUYECKUX HEUPOHHBIX cemell — cemell HEePEHbIX KIeMOK MHCUBO2O
opeanHuzma. Imo nousamue 03HUKIO NPU U3VHEHUU NPOYECcCcOo8, NPOMEKAIWUX 8 Mo32e, U Npu
HONBIMKE CMOOeNUPOBAMsb IMU NPOYECChH.

NHC mnpencraBisier co0oil cuCTEeMy COEAMHEHHBIX M B3aMMOJACHCTBYIOUIMX MEXITY
co00il MPOCTBIX MPOLECCOPOB (MCKYCCTBEHHBIX HeHpoHOB). Takue mporeccopsl OOBIYHO
JIOBOJIBHO TIPOCTHI (OCOOCHHO B CPABHEHUH C MPOIIECCOPAMH, UCIIOIb3YEMbIMH B IEPCOHATBHBIX
KoMmmbroTepax). Kaxapil mporeccop noqo0HO# ceTu UMeeT JesI0 TOJIBKO C CUTHAJaMH, KOTOpbIe
OH TMEPUOJMYECKU II0JIy4aeT, U CUTHAJaMH, KOTOPbIE OH IMEPUOJMYECKU IOCHUIAET IPYIHM
npoueccopam. M, tem He MeHee, OyAayyd COEOTUHEHHBIMU B JOCTATOYHO OOJNBIIYIO CETh C
yIOpaBiIsieMbIlM B3aMMOJCHCTBHEM, TakKue I10 OTAEIBHOCTH IIPOCTBIE IPOLIECCOPHI BMECTE
CIIOCOOHBI BBIMOIHSTH JOBOJIBHO CIOXHBIE 3aauu [2].

B HayuHOI nesATeNbHOCTH MCKYCCTBEHHbIE HEMPOHHBIE CETU HCIOJIb3YIOT B YACTHOCTH
JUISL TIPOTHO3MPOBAHUS PA3IUYHBIX COOBITUI HA OCHOBE YK€ HMMEIOIIMXCS JaHHBIX. Takoi
Crocod MPUMEHEHMsI 3HAYUTENIBHO COKpAlllaeT PHUCKUM IpU MPOBEIECHUU OIACHBIX WIIU
JUTUTETIbHBIX 110 BPEMEHU YKCIIEPHUMEHTOB.

Takxe Omaromapsi «3BOJIOLMU» HUCKYCCTBEHHBIX HEHPOHOB CTajl0 BO3MOYKHO
SMYIUPOBATh PA3UYHbIE OMOJOTUYECKHE, XUMUYECKUE U (PU3UUYECKHE MPOIECCH], YTO B CBOIO
ouepeslb YCKOpseT IpOLECcC HcCaefoBaHus (T.K. BUPTyalbHBIE MPOLIECCHl MPOTEKAIOT IOpas3io
ObICTpee pealbHOr0 BpPEMEHH) M JeNlaeT MPOLEecC HUccieqoBaHus Oornee Oe30MmacHbIM IS
YyeJloBeKa.
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BLOCKCHAIN APPLICATIONS
Brakorenko M.A. — student, Manukhina I.A.— associate professor
Altai State Technical University after I.I. Polzunov

Looking at news headlines, you can often notice that it is about the introduction of
technology named blockchain. This technology is widely heard now, but its history began back
in 2000s. This is directly related to data mining and Bitcoin. The latter uses blockchain as public
database of all transactions. And now we can see its application in many other spheres.

Blockchain is the world's leading software platform for digital assets. It is inherently a list of
digital records — called blocks — with each of these secured by cryptography to create a ledger of
these transactions. Despite the fact that bitcoin is a more hyped thing than blockchain, one
shouldn't lose the sight of the fact that bitcoin is the currency that makes use of blockchain
technology, whereas blockchain is the underlying infrastructure. It's clear that big finance,
pharma, supply chain and logistics businesses all see the future for the technology in driving



efficiencies and transforming the way transactions are handled. One of the main features of this
technology is that any user can transfer information to another in encrypted form, without fear
that his information will be intercepted and used by intruders. There is no centralized local
storage — there's nothing to be hacked (by a single individual or by a group of people) [1][2][3].

Banking services have become the starting point for the creation of alternative systems for
the maintenance of digital transactions. As a result, a number of banks have been exploring
blockchain's potential to make payments faster, cheaper and more transparent. In September
2015, nine financial companies joined the R3 consortium to invest in blockchain in the finance
sector: Barclays, BBVA, Commonwealth Bank of Australia, Credit Suisse, Goldman Sachs, JP
Morgan, RBS, State Street, and UBS. Later on, some financial heavy hitters and technology
giants were involved in The Linux Foundation's Hyperledger project. It intends to advance the
blockchain project by setting open standards collaboratively, so a network of businesses can
agree on using one, decentralized public ledger. Such technologies may be used to build a new
generation of transactional applications that establishes trust, accountability and transparency at
their core, while streamlining business processes and legal constraints [2][3][4][5].

There is a number of other different uses for blockchain. These include:

— Decentralized cloud storage. There is much free space on our drives, but it can be
“leased” for storing other data. As a reward, users receive units of special cryptocurrency
(Filecoin), which can be exchanged for bitcoin or other crypto or fiat money.

— Food safety. Usually when the product is spoiled, there is not much you can do to
determine the culprit. While blockchain features transparency and accountability it’s easy to deal
with the situation by fixing wrong segment in the supply chain.

— Online voting. Security and opacity of blockchain transactions are enough to make online
voting a reality. Just imagine, people could be able to vote even without having to get up from
their chair.

— Music payment and licensing. One of the main problems of peer-to-peer music streaming
services is copyright infringement along with negative impact on record sales. It is free cheese
without a mousetrap: you can listen tons of music absolutely free. However, how to please both
consumers and retailers? Implementing blockchain is the answer. It can provide instant,
transparent transmission of artist royalties, allowing real-time distributions to writers, producers,
technology partners and even labels every time a song is played.

— Smartcard payments. A payment system based on blockchain can process billions of
transactions every day. Moreover, it is obviously cheaper than traditional payment services. In
this way 100 Metro Bank customers have successfully passed a trial use of contactless smartcard
for processing payments. The card communicated with customer identity records and key details
through the "Smart Identity" system [4].

There are other numerous applications of blockchain, which are being developed right now
to make the bright future for all of us. At the end, there is one more question: can blockchain
technology help to develop other technologies? The answer is yes. For example, SpaceChain, a
decentralized space agency with open-source ideology, uses blockchain to store and provide
access to the technical developments in outer space activities. No doubt, we will travel through
Universe and partially thank blockchain for that [6].
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CHOCOBBI TIPUMEHEHM S BJIOKYENMH-TEXHOJIOI Vit
bpakopenko M.A. — cryaent, Manyxuna M.A.— k.¢.H.,101IEHT
Anraiickuii 'ocynapctBennblil Texunueckuii ynusepeutet uM. .M. IlonsyHnosa

't Ha 3arOJIOBKM HOBOCTEH, BRI YaCTO MOXKETE 3aMETHTh, UTO Pedb HAET 00 0YepeHOM
BHE/IPEHUH TEXHOJIOTUM TOJ Ha3BaHMEM «OJIOKYEHH». DTa TEXHOJIOTHs ceiuac MoJb3yeTcs
OOJIBIIION TMOMYJIAPHOCTRI0, HO OHa Oepé€r cBoio ucroputo eme B 2000-X. DTO OTHOCUTCS K
UHTEJJICKTYaJlbHOMY AaHAIW3y [JaHHBIX M TakoW TexHonoruu, kak burkoin. Ilocnennss
UCTIONIBE3YET OJIOKYEHH Kak OOIIeTOCTYIHYI0 0a3y JaHHBIX Bcex TpaH3akmmid. M ceiidac Mbr
MOYKEeM Hab0aTh € MpUMEHEHHe BO MHOTUX JPYyruX cdepax.

bnokueitn — 310 Beaymas B Mupe mporpamMmHas miatdopma st nudpoBeix akTHBOB. 1o
CYTH, 3TO CIHCOK IM(POBBIX 3amuceil, Ha3bIBa€MbIX OJOKaMH, NPUYEM KaxXIbli M3 HHUX
3aluieH Kpunrtorpaduei, 9To0bl co3AaTh PETHCTp STUX TpaH3akuuil. HecMoTps Ha Oosbiryro
U3BECTHOCTh bHUTKoOIiHA, yeM OnokdYeiiHa, He cieayeT 3a0bBaTh U O TOM, YTO BUTKONH — 3TO
BAIIOTA, HCIOJB3YIOIIAs TEXHOJOTHIO OJIOKYEHHa, TOrja Kak caM OH SsBiseTcs 0a30BOM
uHpacTpykTypoil. [IoHATHO, 4TO KpynHbIe (PUHAHCOBBIE, (DapMaleBTUUECKHE U JTOIUCTUYECKUE
KOMITAHWHM BHUIAT Oyjyliee 3TOW TEXHOJOTHU B TMOSBJICHUH HOBBIX CIOCOOOB 00pabOTKH
TpaH3akIMA M ToBbILeHUS €€ 3¢pdexkTuBHOCTH. OAHOM U3 OCHOBHBIX OCOOEHHOCTEH 3TOMH
TEXHOJIOTHH SIBJISIETCS TO, YTO JIIOOON MOJIB30BaTENIb MOXKET MepeiaBaTh HHPOPMAIUIO IPYTrOMY
B 3amM(pOBaHHOM BHJE, HE oOmacasch, 4YTo €ro uHpopmauus OyJeT mepexBayeHa u
UCIIOJIb30BaHA 3JIOYMBIIIJICHHUKaMU. HeT NeHTpanu30BaHHOIO JIOKAIBHOTO XPaHWIUINA —
CJIeZIOBAaTENIbHO, HET HUYEro, YTO MOXKHO ObUIO OBl B3JIOMAaTh (KaK B OAMHOYKY, TaK U TPYMHION
mozeit) [1][2][3].

OTnpaBHON TOYKOW Uil CO3/IaHUS albTEPHATUBHBIX CHCTEM OOCIY)XHBaHUS IH(PPOBBIX
TpaH3aKLUUN cTanu OAHKOBCKHE yCIyru. B pe3ynbraTre HEKOTOpble OaHKM Hayald HCCIeA0BaTh
noTeHIMan OnoKyeiHa, yToObl AenaTh IUIaTeXu ObICTpee, JeleBie U npo3padnee. B cenTsadpe
2015 roma neBATh (UHAHCOBBIX KOMIIAHMM TNPUCOETUHWINCH K KOHcopuuymy R3 s
MHBECTHPOBaHUs B OioK4eliH B (uHaHCOBOM cekTope: Barclays, BBVA, ABcrpanuiickuii 6aHk
ConpyxectBa, Credit Suisse, Goldman Sachs, JP Morgan, RBS, State Street u UBS. Ilozxe
HEKOTOpbIe KPYIHBbIE HUIPOKM U TEXHOJOIMYECKHE THTaHThl ObUIM BOBJICUEHBI B MPOEKT
Hyperledger Linux Foundation. OH HamepeH OpOABHraTh MPOEKT OJOKYEHH, yCTaHABIMBas
OTKPBITBIE CTAHJIAPTHI COBMECTHO CO BCEMH, IIOITOMY CETh MPEANPUATHI MOXKET AOTOBOPUTHCS
00 HUCHOJB30BaHUHU OIHOTO JELEHTPATIM30BAHHOIO MYyOJMYHOrO peectpa. Takue TEXHOJIOTUHU
MOTYT HCIOJB30BaTbCsA JJS CO3/1aHUS HOBBIX IIOKOJEHUH TpaH3aKUMOHHBIX IPHIJIOKEHUH,
KOTOpBIE YCTAHABIUBAIOT JOBEpUE, MOJOTYETHOCTh M IMPO3PAYHOCTH B HUX OCHOBE, a TaK¥kKe
YIpOIaT OU3HeC-TpoIecChl U opuaudeckue orpanudenus [2][3][4][5].

CymiecTByeT Takke MHOKECTBO ApYrux npuMeHeHuil. K Hum otHocsTCs:

— JleneHtpanu3zoBaHHOEe 00JayHOE XpaHWJIUIE. Y HAcC €CThb MHOIO HEUCIOJIb3yeMOro
CBOOOJTHOT'O MECTa Ha HAIIUX JMCKaX, OJJHAKO €ro MOKHO CIIaTh B apeHy JUISl XpaHEHHs IPYTUX
JTaHHbIX. B KkadecTBe Harpajpl, Kak MpUMep, MOJIb30BaTENIN MOIYYarOT €IUHUIIBI CIIEUAIbHON
kpunroBamoTel (Filecoin), koTopble MOXXHO OOMEHATH Ha OWTKOMHBI, JPYTrUe KPUITOBATIOTHI
WK (pUaTHbIE JEHBIU.



— besomacHocTh MUIIEBBIX NPOAYKTOB. OOBIYHO, KOTJa TPOAYKT  OKa3bIBAETCS
UCIIOPYECHHBIM, JOCTaTOYHO TPYAHO ONPENEeIUTh BUHOBHOTO. B TO Bpemsi kak OiokueitH
o0nasaeT Npo3payHOCThI0 U IOJOTYETHOCTBIO, U C €r0 MOMOIIBIO JIETKO MOYXHO OIPEIEINUTH
HENPABWIbHBIM CEIMEHT B LIEMTOYKE [TOCTABOK.

— Ownnaifa-ronocoBanue. be3omacHOCTM W TPO3PAYHOCTH  TpaH3aKIMA  OJOKYelHa
JOCTaTOYHO, YTOOBI OHJIAH-TOJIOCOBAaHHME CTAJI0 peajbHOCThIO. [IpencTaBbTe, 4TO JHOAM MOTYT
roJI0OCOBaTh, J1aXKe HE BCTaBasi CO CBOET0 Kpecia.

— Omrara u JuneH3upoBaHWEe My3bIKM. OJHA W3 OCHOBHBIX MPOOJIEM MHPUHTOBOTO
MOTOKOBOTO MY3BIKAJIBLHOTO CEPBUCA — 3TO HAPYIIEHHUE aBTOPCKUX IMpaB HapsAy C HEraTUBHBIM
BO3/ICIICTBMEM Ha YMCIIO MPOAaX. DTO OecIUIaTHBIN ChIp 0€3 MBIIIEIOBKU: Bl MOKETE CIYIIATh
TOHHBI MY3BIKH a0coNoTHO OecrutatHo. OJHAKO, KaK YroJWTh KaK TOTPEOUTENsIM, Tak W
nponaBuam? Buenpenue OsiokueilHa B TakoOil CEpPBUC MOXKET YIYUIIUTh CIOKUBIIYIOCS
cutyaruio. OH MOKET 00eCIeunTh MTHOBEHHYIO TTPO3PAYHYIO TIepeiady aBTOPCKUX TOHOPAPOB,
MO3BOJISSI B PEAIbHOM BPEMEHHU MPOHU3BOAUTH JCHEKHbIE OTUMCICHHSI aBTOPaM, MPOIIOCEpaM,
TEXHOJIOTHYECKUM TapTHEpaM © JaKe CTYAMsIM 3BYKO3allMCHM KaXIbI pa3, Korjaa
BOCIIPOU3BOJUTCS MECHS.

— Ilnarexu c wucnonp3oBaHueM cMapT-kapT. [lnatelxHas cucrema, OCHOBaHHas Ha
0Jsi0KueliHe, MOXEeT 00pabaThiBaTh MUJUIUAP/ILI TPAH3AKIIMN KaXKIbIN JeHb. boyiee Toro, 3T0 IBHO
JeIIeBIie, YeM TPaJulMOHHbIE IaTekHble yenyru. Takum oOpazom, 100 knmuentoB Metro Bank
IPOLUIM TECT MO 00paboTKe IIaTeXeW C HCIOIb30BAaHUEM OECKOHTAKTHOM CMapT-KapThl,
KOTOpasi CBA3BIBACTCSA C HMJICHTU(UKALUOHHBIMU JAHHBIMU KJIMEHTA W KIIOUEBBIMH JETaIsIMHU
yepe3 cucremy «Smart Identity» [4].

CymecTByloT W  JpyrHe MHOTOYHUCIIEHHbIE TMpPUMEHEHHUs  OJIOKYeiiHa, KOTOpbIE
pa3zpabaTbeIBalOTCS TPSIMO ceidac, 4TOOBI OOeCmeunuTh HaM cBeTioe Oymymee. Hakowner,
XOTeJIOCh Obl OTBETUTH €Ille Ha OJUH BOIPOC: MOXKET JIM TEXHOJOTHs OJOKYEeHH MOMOYb B
pazpabotke napyrux TtexHomorui? Jla. Kakx mnpumep, SpaceChain, meneHTpasn3oBaHHOE
KOCMHUYECKOE€ areHTCTBO C OTKPBITHIM UCXOJHBIM KOJIOM, UCIIOJIb3YeT OJIOKYEHH A7l XpaHEeHUs U
obecrieueHUusT JOCTyMa K TEXHUYECKUM JOCTIDKEHHSIM B KOCMHUYECKOW JIESITEIIbHOCTH.
HecomHeHnHo, Kkorma-HuOyap Mbl OyneM TmyTemiecTBOBaTh MO BceneHHOW W 4YacTHYHO
0y1aroapuTh 3a 3TO OJIOKYEHH [6].
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TYPES OF ARTIFICIAL INTELLIGENCE AND ITS APPLICATIONS
Dedov E.A. — student, Manukhina I.A. - associate professor
Altai State Technical University after I.1. Polsunov (Barnaul)

Al or artificial intelligence is the simulation of human intelligence processes by computer
systems. These processes include learning (retrieving information and rules for using it),
reasoning (using the rules to reach approximate or definite conclusions), and self-correction.
Particular applications of Al include expert systems, speech recognition and machine vision.

Al may be classified as weak and strong Al. Weak (narrow) Al is a system designed and
trained for a particular task. Virtual personal assistants, such as Apple's Siri, are a form of weak
Al.

Strong Al, also known as artificial general intelligence, is a system with generalized human
cognitive abilities so if it should solve an unfamiliar task, it has enough intelligence to find a
solution [1]. The Turing test can be performed to separate a weak Al from a strong one; that is a
method used to determine if a computer can actually think like a human, although the method is
controversial.

Examples of Al are machine learning, machine vision, natural language processing,
robotics.

Machine learning is the science of getting a computer to act without programming. Deep
learning is a subset of machine learning that can be thought of as the automation of predictive
analytics.

Machine vision is the way to make computers see. Machine vision captures and analyzes
visual information using a camera, analog-to-digital conversion and digital signal processing. It
is used in a range of applications from signature identification to medical image analysis.

Natural language processing (NLP) is the processing of human language by a computer
program. One of the examples of NLP is spam detection, which looks at the subject and the text
of an email and decides if it's junk. NLP is also used for text translation and speech recognition

Robotics is a field of engineering focused on the design and manufacturing of robots.
Robots are used to perform tasks that are difficult for humans to perform or perform consistently
[2]. For example, they are used in assembly lines for car production or by NASA to move large
objects in space.

Al is widely used in various spheres of modern life.

In healthcare the biggest bets are on improving patient outcomes and reducing costs.
Machine learning is being applied to make better and faster diagnoses than humans. One of the
best known healthcare technologies is IBM Watson [3]. This system understands natural
language and is capable of responding to asked questions. The system mines patient data and
other available data sources to form a hypothetical diagnosis.

In the business sphere process automation can be applied to repetitive tasks normally
performed by humans [4]. Machine learning is being integrated into analytics platforms to get
information of how to better serve customers. Website chatbots are developed to provide instant
service to clients.

Al can automate grading which gives more time to educators. Al can assess students and
adapt to their needs, helping them work at their own pace. Al tutors can provide additional
support to students [5]. Al could change where and how students learn, perhaps even replacing
some teachers.

Applications could collect personal data and provide financial advice [6]. Other programs,
IBM Watson for example, can be applied to the process of buying a home. Today, software
performs much of the trading on Wall Street.

The discovery process, sifting through of documents, in law is often hard for humans.
Automating this process is a better use of time and a more efficient process.



Al is widely used in manufacturing. Industrial robots are used to perform single tasks and
were separated from human workers, but as the technology advanced tasks amount have
enlarged [7].

Al makes easier to do things every day, whether it’s breaking down language barriers,
automating boring tasks or even painting a picture. But it’s also providing us with new ways of
looking at old problems and helping transform how we work and live, and the biggest impact
will come when everyone can access it.
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TUIIbI MICKYCCTBEHHOI'O MHTEJUIEKTA 1 COEPBI EI'O IIPUMEHEHU A
Henos E.A. — crynent, Manyxuna UL A. - k.¢.H., T1O1IEHT
Anraiickuil ['ocynapctBennslii Texunueckuit yausepcuret um. M. U. ITonszynosa

U, nnm UCKyCCTBEHHBIN MHTEIJIEKT, — 3TO CUMYJISLINS YEIOBEUECKUX MHTEIUIEKTYyaIbHBIX
IIPOLIECCOB C MOMOIIbI0 KOMITBIOTEPHBIX CUCTEM. DTH IPOLECCHl BKIIOYAIOT B cedsi oOyueHue,
paccyxaeHne (MCIob30BaHue MPABUII AJSl JOCTHIKEHUS MPUOIU3UTENBHBIX WU OMPEIeIeHHBIX
BBIBOJIOB) M caMoKoppekuutoo. Cpenum yacTHbIX ciydaeB npumenenus MU — skcneptHbie
CHUCTEMBI, pacliO3HaBaHUE PEUM U MALTUHHOE 3PEHUE.

NN xknaccupuuupyror Ha ciaObiii ¥ cuibHbli. Cnalpiii (orpanuuenHslit) UM — ato
CUCTeMa, pa3pabOTaHHYI0O U TOATOTOBICHHYIO JJisi BBIMIOJHEHUS KOHKPETHOM 3ajauu.
BupryanbHbple TOMOIIHUKH, Hampumep, Siri ot kommanuu Apple, mnpencrasisiror coOoi
pa3HOBUAHOCTH crnadoro NUN.

Cunpnbii UMM — »TO cucTeMa HMCKYCCTBEHHOTO MHTEJUIEKTa C TO3HABaTEIbHBIMU
CHOCOOHOCTSIMH, COOTBETCTBYIOIIMMH YeoBeueckuM. Takas cuctema crnocoOHa HaWTH pelIeHne
3a/1auu, ¢ KOTOpPOM paHee He cramkuBanach [1]. s onpenenenust cunmpaoro MU mucmons3yercst
TecT ThrOpHMHTa, TMOKa3bIBAIONINK, CMOCOOEH JIM KOMIIBIOTEp AyMaTh Kak 4YeJIOBEK, XOTs
JIOCTOBEPHOCTH 3TOT0 METOJa MOABEPraeTcs COMHEHHUIO.

B kauectBe mpumepoB MM MOXXHO BBIIENHTH MAIIMHHOE OOy4YeHHE, MAIIUHHOE 3PEHHE,
00paboTKy €CTeCTBEHHOTO S3bIKa, POOOTOTEXHUKY.

MammnaHoe oOydeHHe — Hayka O TOM, KaK 3aCTaBUTh KOMIIBIOTEp JEHCTBOBaTh 0Oe3
nporpammupoBaHus. [ 1y0okoe oOydeHrne — 3TO BH MAalIMHHOTO OOYYEHHS, KOTOPBIA MOKHO
paccMaTpuBaTh Kak aBTOMAaTU3aIUIO TPOTHO3UPOBAHUS.
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MamuHHOE 3peHue — HayKa O TOM, KaK Hay4yuThb KOMIIBIOTEpP BHUJETh. MallluHHOE 3peHHE
3aXBaThIBAa€T M AaHAIU3UPYET BU3YalIbHYI0 MH(OpMAIMIO C KaMmepbl, HCIOJIb3ys aHajoro-
g poBoe nmpeobdpa3oBaHue U 00padoTKy mudpoBoro currana. OHO UCIIONB3YyeTCs B psae chep
OT UACHTU(PHUKALMY TOAIHUCH 10 aHAIM3a N300pakeHUI B MEIULIMHE.

OOpaboTKa €CTECTBEHHOTO si3bIKa — 3TO 00pabOTKa YEIIOBEUECKOTO SI3bIKa C MOMOIIBIO
KOMIIbIOTEPHOM IporpaMmsel. OHUM U3 cTapeiiux 1 HanboJiee U3BECTHBIX IPUMEPOB SBIISIETCS
oOHapyXeHHE cllaMa, KOTOPOe aHAJIM3UPYET TEMY M TEKCT IHChbMa U PEUIaeT, SIBISETCS JIU OHO
HE)XeNaTeNbHbIM. 3a/1a4l 00pabOTKU €CTECTBEHHOIO A3bIKa TAK)KEe BKIIKOYAIOT N1EPEBOJ TEKCTA U
pacrno3HaBaHHUE PEUU.

PoGotoTexHuka — 3T0 00NacTh TEXHUKH, OPHUEHTUPOBAHHAs Ha IPOEKTUPOBAHHE M
U3rOTOBJICHHE POOOTOB. POOOTHI 4YacTo HCHONB3YIOTCA Al PYTMHHOW paboThl MM 3ajad,
KOTOPBIE JIFOJSIM 3aTPYAHUTEIbHO BITOIHATH [2]. K npumepy, oHM HCHOIB3YIOTCS B COOPOUHBIX
JUHUAX TpU npousBojcTBe aBToMoOmnerd u NASA nns mepemenieHus OOJbIINX OOBEKTOB B
KOCMOCE.

WU mupoko mpuMeHseTCsS B Pa3IUYHbIX cepax COBPEMEHHOM KHU3HH.

IIpu ucnonb3oBanun MW B 31paBOOXpaHEHHMH caMble OOJbIIME CTABKMU JENAlTCs Ha
CHI)KEHHME 3aTpaT Ha JIeYEHHWE NAIMeHTOB M YIy4dlleHUEe ero pesyiapraToB. Komnanuum
IPUMEHSIOT MalllMHHOE 00yueHue Ajs 6ojee ObICTPOM U TOUHOM MOCTAHOBKHU JuarHo3a. OgHoi
U3 CaMbIX M3BECTHBIX TEXHOJIOTUH 3]paBooxpaHeHMs sBisercs cucremMa IBM Watson [3]. Ona
IIOHUMAEeT €CTECTBEHHBIH S3bIK M CIIOCOOHA OTBEYATh Ha 3a/aHHbIE BONpockl. Cuctema coOupaer
JTAHHBIE O TAIIMEHTE U JPYTrue JOCTYIHBIE HCTOYHUKHU JTAHHBIX s (OpMUPOBAHHS BEPOSTHOTO
JIMarHosa.

B cdepe OusHeca aBTOMATH3UPYIOTCS 9acTO IIOBTOPSIONIUECS 3aqadd, OOBIYHO
BBINOJIHSAEMBIE JIIOJbMHU [4]. AITOpUTMBI MALIMHHOTO 0O0Y4EHUs] MHTETPUPYIOTCS B IIIATGOPMBI
AQHAJTUTHKH, YTOOBI BBISIBHTH, KAK MOXKHO YITYYIIUTHh OOCITY)XKHBaHHE KIMEHTOB. Ha caiitax cramu
HOSBIATHCS YaT-00ThI AJI1 HEMEAJIEHHOTO 00CITyKUBAHMSL.

B 00pa3oBaHuu HMCKYCCTBEHHBIH HMHTEIJIEKT MOYKET BBICTABJIATH OLEHKH aBTOMAaTHYECKU,
JlaBasi mejiaroraM OoJiblile BPEMEHH, aJallTUPOBAThCs K MOTPEOHOCTAM YJaluXcsl, MO3BOJISAS UM
paboTaTh B UX cOOCTBEHHOM Temme. Yuutens-MI MoryT okasaTth JOMOJHUTENBHYIO MOAJIEPKKY
cryaenTaMm [5]. MckyccTBEHHBIN MHTEIIEKT MOXKET U3MEHHUTh BpPEMsl K MECTO y4eObl, BO3MOXKHO,
JTa)Ke 3aMEHSIsI HEKOTOPBIX yYUTENEH.

B ciepe punaHCOB mpuioxkeHHns MOTyT COOMpPATh EPCOHANbHbIE JaHHbBIE U NTPEIOCTABIATh
¢uHaHcoBble KOHCYabTaluu[6]. pyrue nporpammel, B Tom uncie IBM Watson, ucnonb3yrores
B Ipolecce MOKynku goma. Ceiligyac OOJIBLIYI0O 4YacThb TOPrOB HAa YOJUI-CTPUT BBIIOJHSIOT
POrPaMMBI.

ITouck HyxHOH uHpOpMaLUU B IOPUIMYECKHUX JOKYMEHTaX 3a4acTylO0 3aTpyIHUTEJCH.
Hcnons3zoBanne MU B ropHUCHpyleHIMHM NMPUBOAUT K aBTOMATU3ALMM ATOrO IIPOIECca, 4YTO
o0ecreynBaeT palMoHaIbHOE UCIOIb30BaHNE BPEMEHH U MOBbIIIEHUE 3()(HEeKTUBHOCTH.

B cdepe mpoussoacTtea MU mpumensiercs moBceMecTHO. PaHbIlie mpoMbIieHHbIE pOOOTHI
UCTIOJIb30BAIM /ISl BBIMOJIHEHUS] MEJIKMX 3aJad OTAEIbHO OT pabouyuXx-irojied, HO MO0 Mepe
TEXHUYECKOTO MPOrpecca Ynuciio 3aad, perraemMbix podotamu, pacrtert [7].

Kaxnpiii nenp U oGrerdaer Hamly >KU3Hb, IOMOTasi MPEOJOJIEBATh S3bIKOBBIE Oaphephl,
aBTOMATHU3UPOBaTh PYTHMHHBIE 3a/ayll WIM Jlake HamucaTth KaptuHy. Ho BMecte ¢ Tem OH
MO3BOJISIET B3MJITHYTh HA MPUBBIYHBIEC MPOOJIEMBI C IPYTOil TOUKU 3pEHHS U TIOMOTaeT U3MEHUTh
Hally paboTy W XKW3Hb K JIydliemy, U HauOosnbiiee BiausHue MU mposBUTCS, KOrna KaKIblid
CMOJKET MOJYYUTh K HEMY JAOCTYII.
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CLOUD TECHNOLOGIES AND THEIR FUTURE EVOLUTION
Elnikov A.A. — student, Manukhina I.A.— associate professor
Altai State Technical University after 1.1. Polzunov

Cloud computing is a kind of outsourcing of computer programs. Using cloud computing,
users are able to access software and applications from wherever they need, while it is being
hosted by an outside party — in “the cloud.” This means that they do not have to worry about
things such as storage and power, they can simply enjoy the end result. [1]

With cloud computing, you eliminate those headaches that come with storing your own
data, because you’re not managing hardware and software. The shared infrastructure means it
works like a utility: you only pay for what you need, upgrades are automatic.

Cloud-based apps can be up and running in days or weeks, and they cost less. With a cloud
app, you just open a browser, log in, customize the app, and start using it.

Businesses are running all kinds of apps in the cloud, like customer relationship
management, accounting, and much more. As cloud computing grows in popularity, thousands
of companies are simply rebranding their non-cloud products and services as “cloud computing.”

These are three types of cloud computing:

e Infrastructure as a Service (laaS). A third party hosts elements of infrastructure, such as
hardware, software, servers, and storage, also providing backup, security, and maintenance.

e Software as a Service (SaaS). Using the cloud, (for example, internet browsers or apps) is
able to become a usable tool.

e Platform as a Service (PaaS). The branch of cloud computing that allows users to
develop, run, and manage applications, without having to get caught up in code, storage,
infrastructure and so on.

As digital technologies grow ever more powerful and available, apps and cloud-based
platforms are becoming almost universally widespread. Businesses are taking advantage of new
PaaS capabilities to further outsource tasks that would have otherwise relied on local solutions.
This all is made possible through advances in cloud computing. [1]

The advantages of cloud technology are as follows:

e  Adaptable. Cloud computing allows to use for adaptable programs and applications,
that are customizable, while allowing the owners control over the core code.

o Multi-tenancy. Cloud software provides the opportunity to provide personalized
applications and portals to a number of customers or tenants.
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o Reliable. Because it is hosted by a third party, businesses and other users have greater
assurance of reliability, and when there are problems, easy access to customer support.

e  Scalability. With the Internet of Things, it is essential that software functions across
every device and integrates with other applications. Cloud applications can provide this.

e  Secure. Cloud computing can also guarantee a more secure environment, thanks to
increased resources for security and centralization of data. [2]

Main disadvantages of cloud computing are:

o Downtime. This may be one of the worst disadvantages of cloud computing. No cloud
provider, even the very best, would claim immunity to service outages. Cloud computing
systems are internet based, which means your access is fully dependent on your Internet
connection. And, like any hardware, cloud platforms themselves can fail for any one of a
thousand reasons.

e  Vulnerability to attack. In cloud computing, every component is potentially accessible
from the Internet. Of course, nothing connected to the Internet is perfectly secure and even the
best teams suffer severe attacks and security breeches.

e  Cloud omputing platform dependencies. Implicit dependency, also known as “vendor
lock-in” is another of the disadvantages of cloud computing. Deep-rooted differences between
vendor systems can sometimes make it impossible to migrate from one cloud platform to
another. Not only can it be complex and expensive to reconfigure your applications to meet the
requirements of a new host, but migration could also expose your data to additional security and
privacy vulnerabilities.

e  Cloud Computing costs. Cloud computing — especially on a small scale and for short
term projects — can be pricey. Though it can allow you to reduce staff and hardware costs, the
overall price tag could end up higher than you expected. [2]

Even with all of the above disadvantages of cloud computing, the environment has immense
potential. As platforms mature and the economies of scale continue to grow, costs will continue
to fall and reliability and security standards will improve.
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OBJIAYHBIE TEXHOJIOI'MW U ITEPCIIEKTHUBBI UX PA3BUTUA
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OOnauHble BBIYMCICHHMS - 3TO CBOETO pPOJAA AYTCOPCHHI KOMIIBIOTEPHBIX IPOrpaMM.
Hcnone3ys obiayHble BBIYUCIIECHUS, MOJIH30BATENM MOTYT IMOJIY4aTh JOCTYI K MPOrPaMMHOMY
00€CTeYeHNIO U MPHIIOKEHHUSM U3 J1I000r0 MecTa, Iie UM 3TO He00XO0AMMO, B TO BpeMs Kak OHO
pa3Meraercs CTOPOHHEW oOpraHu3amueil - B «oOjake». DTO O3HA4YaeT, YTO MM HE HYXHO
OECITOKOUTHCS O TAaKUX BellaX, KaKk XpaHEHHE W MUTaHUWE, OHU MOTYT MPOCTO HACIAXKAATHCS
KOHEYHBIM pe3yabTaTom. [1]

OOnauHble BBIYMCIEHUS: Jy4muil croco0. braromaps oO0na4HBIM BBIYHCICHHUSM BB
yCcTpaHsieTe T€ TOJIOBHBIE OO0JM, KOTOpBhIE MOCTaBISIOTCS C XPaHEHUEM BallluX COOCTBEHHBIX
JAHHBIX, MOTOMY YTO BBl HE YIpaBiseTe ammapaTHbIM U MPOTPAMMHBIM O0ECIIEUEHUEM.
CoBMecTHas HH(MpaACTPyKTypa 03HAYAET, YTO OHA PabOTAET KaK YTHJIMTA: BB IJIATUTE TOJIBKO 32
TO, YTO BaM HYXHO, OOHOBJICHUSI aBTOMaTUYECKH.

[Ipunoxxenus Ha 6a3e OONAYHBIX BBIUMCICHMH MOTYT paboTaTh M paboTaTh B TEUYEHHE
HECKOJIbKUX JTHeW WM Henlelb, U OHU CTOAT jemieBie. C 00JauHbIM MPUIIOKEHUEM BBl IIPOCTO



OTKpBIBaeTe Opay3ep, pEerucCTpUpyeTeCh, HACTpauBaeTe TNPWIOKEHHE M HAYMHACTE €ro
UCIIOJIb30BaTh.

[IpennpusaTis UCIONB3YIOT BCEBO3MOXKHbBIE IIPUIIOKEHUS B O0JIaKe, TaKUE KaK YIIpaBJICHUE
OTHOILEHUSIMU C KIIMEHTaMH, y4eT U MHoroe apyroe. Ilo mepe pocTta nomyiasipHOCTH 00JIayHbIX
BBIYUCIICHUH THICSYM KOMIIAHUHA MPOCTO U3MEHSIOT CBOU HE 00JIauHbIEe MPOIYKTHI U YCIYTH Kak
«00JauHbIe BBIYMCICHUSY.

CymecTByeT TpH TUIA 00JaYHBIX BHIYUCICHUH:

e Uudpactpykrypa kak ycayra (laaS). TpeTes cTOpoHa COAEPKHUT DIECMEHTHI
UHPPACTPYKTYPBI, TAaKKE KaK alnapaTHoe o0ecreyeHne, NporpaMMHoe o0ecrieueHme, cepBepsl U
XpaHWINIIE, a TaKXkKe 00eCreunBaeT pe3epBHOE KOMMPOBAaHUE, 0€3011aCHOCTh U 00CITy’)KUBaHHE.

e [Iporpammuoe oOecrnieuenne kak ycayra (SaaS). IIporpammuoe oOecriedeHue,
UCTIOJNIB3YIONIee 00aKko, (Hampumep, Opay3epHble MPHIIOKEHHUS) CIIOCOOHO CTaTh IMOJIC3HBIM
UHCTPYMEHTOM.

e [Inarpopma kak yciyra (PaaS). Otpacnb 001ayHBIX BBIYMCIEHHH, KOTOpas MO3BOJISIET
[10JIb30BATENSAM Pa3padaThiBaTh, 3allyCKaTh U YIPABIATH MPUIOKEHUSIMHU, HE 3alMKIUBAsACh Ha
KOJIe, XpaHEHUH, UHPPACTPYKTYpE U T. .

[TockonbKy UMGPOBBIE TEXHOJIOTUH CTAHOBATCS BCe 0Ooyiee MOLIHBIMH W JOCTYIHBIMH,
HOPUIOKEHUS. U O0JIayHble TUIAT(GOPMBI CTAHOBATCS MOYTH HMOBCEMECTHO PACHPOCTPAHEHHBIMU.
[IpeanpusTsi UCTIONB3YIOT HOBBIE BO3MOKHOCTH PaaS mnsi nanpHeimero ayrcopcuHra 3anad,
KOTOpbIE B MIPOTHUBHOM CiIydae MOIJIM Obl ONUpPAThCS Ha JIOKalbHble pemieHus. Bee ato crano
BO3MOJXKHBIM OJ1aroiapsi JOCTUKECHUSIM B 00JIAUHBIX BHIYMCICHUSX. [1]

[IpenmymiectBa 001a4HON TEXHOIOTHU:

* Apnanranuonssle. OOjauHble BBIYHUCICHHUS IO3BOJIAIOT HCIOJIb30BaTh aJalTHPyEMbIE
IpOrpaMMbl U IMPUIIOKEHHUS, KOTOPble HACTPaMBAIOTCs, MO3BOJISS BiIa/ieNbliaM KOHTPOIMPOBATh
OCHOBHOM KO[I.

* Mynbtu apennpa. IIporpammuoe oOecneuenne Cloud mnpemocraBisier BO3MOXHOCTH
IIPEIOCTABIIATh MEPCOHATU3UPOBAHHbBIE MPUIOKEHHUS] U MOPTaJIbl HECKOJIbKUM KIMEHTaM WU
apeHJaTopam.

* Hanexnoctb. IlockonbKy Bce pa3MEIIEHO TPEThEM CTOPOHOM, MPEeNNpUsTHS U Ipyrue
MOJIb30BATENN UMEIOT OOJBIIYI0 YBEPEHHOCTh B HAJEKHOCTH, a TakKe KOTJa €cTh MpoOJeMBbl,
JIETKUI TOCTYN K MOJAEPKKE KIUEHTOB.

* Macmtabupyemocts. C MHTEepHeTOM Bemieil BakHO, 4TOOBI MporpaMMHOE OOecriedeHne
(GYHKIIMOHUPOBAJIO HA KAXKIOM YCTPOMCTBE W MHTETPUPOBAIOCH C JPYTMMM HPUIIOKEHUSMHU.
OO6nauHble TPUITIOKEHUS MOTYT 00€CIIEUUTh 3TO.

* bezonacHocTh. OOauHble BHIYMCIEHUSI TaKXKE MOTYT TapaHTHpPOBaTh Oosee 0e30IacHyo
cpeny, Onarojaps yBEIMYEHHUIO PECypcoB Ui oOecrieueHHsl 0€30MacHOCTH M LIEHTpalIU3aluu
JTAaHHBIX.

OCHOBHbBIE HEJOCTATKU 00JIAYHBIX BBIYMCICHUM:

* IIpocTon. D10 MOXKET OBITh OJHUM W3 XYALIUX HEJAOCTATKOB OOJAUHBIX BBIYMCIIECHUH.
Huxkakoil mpoBaiiiep 00JauHBIX BBIYMCIEHUH, Aa)ke caMblil Jydinii, He Oyner TpeboBaTh
UMMYyHHTETA K cO0siM B 00cimykuBaHuu. OOJauHble BBIYUCIUTENbHbIE CUCTEMbl OCHOBAHBI Ha
WHTepHeTe, 4YTO O3HAYaeT, 4YTO Balll JOCTYI IIOJHOCTBIO 3aBUCUT OT Balller0 HHTEPHET-
coenuHeHus. U, xak u moboe obopyaoBaHue, oOnayHble IIATGOPMBI CaMU MOTYT MOTEPIIETh
HeyJady [0 OJHOM U3 TICSYM NIPUYHH.

* YSI3BUMOCTH JJIsl aTaku. B 00JlayHBIX BBIUMCIEHUAX KaXKIbIH KOMIIOHEHT MOTEHIIMAIBHO
noctyneH u3 MurepHera. KoneuHo, HuYTO, cBsizaHHOe c MHTepHeToM, aOCOJIOTHO He
0e30MacHo, U Jake JTydlliie KOMaH/bl CTPaJaloT OT CEPhE3HBIX aTakK.

* 3aBucuMmoctu miaatgopmbl OOnayHbIX BblUMCIeHUH. HesBHas 3aBHCHMOCTB, TaKKe
U3BECTHAs Kak «OJIOKHPOBKA IMOCTABILMKA», SBISETCS €IIe OJHHUM HEIOCTaTKOM OOJIaYHBIX
BBIYUCIIEHUH. ['7TyOOKO YKOpEHHBIIMECS pa3iuyus MEX]y CHUCTeMaMH ITOCTaBIIMKOB WHOT/IA
MOTYT CJIeJIaTh HEBO3MOKHBIM MEPEX0JI OT OJAHOU 00s1auHOoM matdopmel K apyroi. He Tompko
CJIO’KHO M JIOpPOro MEepeKOH(PUTypUpOBaThH BaIllM MPUIIOKEHUS JJIs yOBIETBOPEHUs TpeOOBaHUM



HOBOTO XOCTa, HO MUTpAIUsl TAaKKE€ MOXET MOJBEPTHYTh BAaIlld JAHHBIC JIOMOJHUTEIBHBIM
YS3BUMOCTSIM 0€30MaCHOCTH ¥ KOH(PHUICHITUATHLHOCTH.

* CTOMMOCTh OOJIAYHBIX BBIYMCIICHHA. OOJAYHBIC BBIYMCICHHUS - OCOOCHHO B HEOOIBIINUX
MacmTabaXx M Uil KPAaTKOCPOUYHBIX IMPOEKTOB - MOTYT OBITH JOPOTUMH. XOTS 3TO MOXKET
MO3BOJINTh BaM COKPATHTh PAacXoibl Ha MEPCOHAT W OOOpyJOBaHHME, OOmas IeHa MOXKET
0Ka3aThCsl BBIIIE, YeM BbI OKuaad. [2]

S nmymaro, 9TO Ja)ke MPHU BCEX BBINIETICPEUHCICHHBIX HEIOCTATKaX OOJAYHBIX BBIUMCICHHMA
9Ta cpella UMeeT OrpoMHbIN moTeHnual. [1o Mepe pocra margopM U yBeTUYEHUS MacIITabOB
HPKOHOMHH, MAcCIITa0bl 3aTpaT OyAyT MPOAOIKATH CHUXKATHCS, a CTAaHAAPTHI HAJEKHOCTH U
0e30macHOCTH OYyAyT yJIydIIaThbCsl.
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HYPER TEXT MARKUP LANGUAGE
E.A.Engibaryan — student, G.D.Degtyar — senior teacher
Altai State Technical University after 1.1.Polzunov

HTML (Hyper Text Markup Language) - the standard language for marking documents
on the Internet. The language is interpreted by the browser and the result of the interpretation
process is displayed on the device screen. HTML pages from the server are transmitted to
browsers via HTTP / HTTPS protocols, as plain text.

The language was developed by the British scientist Tim Berners-Lee. Unfortunately,
the exact date neither the beginning nor the end of the development is known, but it is
assumed that this is the period of time between 1986 and 1991. Tim led his work within the
walls of CERN (European Center for Nuclear Research). The language was created for the
exchange of scientific and technical documentation, suitable for people who are not experts in
the field of layout. With the help of HTML, it became possible to create a simple, beautifully
designed document relatively simply.

Initially, HTML was conceived and created as a means of creating documents without
their binding to the means of reproduction. The document created with the help of HTML
should be equally displayed on the equipment of various technical equipment. Later, the
original ideas were preserved, but the development, under the pressure of modern needs, went
in the direction of developing multimedia and improving the graphic design.

Each document in HTML is a set of elements. The beginning and end of any element is
indicated by special tags - tags. There are tags that contain neither text nor other data (Line
feed tag <br>). In this case, the closing tag is usually not specified. Some of the elements may
have attributes. Attributes define the properties of the element (The aling attribute specifies
the position of the element). Attributes are always specified in the opening tag.

Each HTML document must begin with the version declaration string.

For each version, this line is different, but looks something like this:

<! DOCTYPE html PUBLIC "- /[ W3C /[ DTD XHTML 1.0 Strict // EN"
"http://www.w3.0rg/TR/xhtml1/DTD/xhtml1-strict.dtd">.

After declaring the type and version of the document, you must indicate its beginning
and end. The HTML document opens with the <HTML> tag, but is closed with the </
HTML> tag. Between these two tags, the rest of the tags will be located. The next tag is
usually the <HEAD> header tag. The header contains technical information, and also



indicates the name of the document. For the latter, the <TITLE> tag is used. It records the
name of the document (site / page of the site), after which it is closed with the </ TITLE> tag.
When all the technical information is declared, the <HEAD> tag is closed with the </ HEAD>
tag. After this tag follows the "body" of the document. Opens its <BODY> tag, but closes it
</ BODY> accordingly. Most of the code will be inside this tag. The name of the end tag is
identical to the initial tag, with the exception of the "/ before it.

HTMLS5 is a new generation of markup language for web pages. Since the release of the
HTML 4.01 version, it has been almost 20 years (1999), and therefore, configurations and
additions are worth a lot. The HTMLS5 specification is still at the research stage for this
moment. The W3C global network consortium does not develop standards, but issues only
advice. Everything comes up with working discussions, later a work plan is initiated, a
candidate for recommendation is later issued and only later the specification gets the status of
recommendation. At the moment, work on HTMLS5 is still at the stage of the work plan.
Without even looking at it, most of the more popular web browsers already partly support the
innovations of HTML5. Before | make a brief review of them, if all the browsers are
implementing this functionality, and not yet in the full size. Now we can assume that, to some
extent, HTMLS5 is supported by Opera, Chrome, Firefox, Safari and Internet Explorer.
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A3BIK PASMETKU HYPER TEXT
E.A. Enruapss, crynent, I'.Jl. Jlertspp, cTapuinii npenoiaBatens
AnTalickuil rocyAapcTBEHHBIM TexHUUecKuil yHuBepcuteT uM. M.1. Ilon3ynosa

HTML (Hyper Text Markup Language) — cranapTHBIi S3bIK Pa3METKH JOKYMEHTOB B
WutepHere. S3bIk HMHTEpHpeTHUpyeTcs Opay3epoM U TONyYeHHBIH pe3yapTaT mporecca
UHTEpIpeTanuu oToOpaxkaeTcss Ha dkpaHe ycrpoictBa. HTML-cTpanunsl oT cepsepa
nepeaatotces Opaysepam 1o npotokoam HTTP/HTTPS, B Bue npocToro Tekcra.

SA3b1k ObLT pa3zpabotan OputaHckuM ydeHbIM Tumom bepnepcom-JIu. K coxanenuto,
TOYHOW JaThl HU Hadaia, HW OKOHYaHHS pa3pabOTKH — HE M3BECTHO, HO MPEIIOIaraeTcs 4To
9TO mepuo] Bpemenu Mexay 1986 u 1991 romamu. Tum Ben cBorwo pabory B cteHax CERN
(EBpomneiickuii LlenTp sinepHbIX McciaeaoBaHuil). S3bIk co3naBajics uisi oOMeHa Hay4HOH U
TEXHUUYECKON MOKyMEHTAaIlMel, MPUTOAHbBIN IS JII0/IeH, He SBISIONINXCS CIeNUaIiucTaMi B
obnactu BepcTku. C momompio HTML crano Bo3aMOXHBIM OTHOCHTENBLHO MPOCTO CO3/1aBaTh
POCTOii, KpacuBO O)OPMIIEHHBIN JOKYMEHT.

N3navaneno HTML 3agymbiBancs u co3aaBajicsi Kak CPEACTBO CO3JaHUS JOKYMEHTOB
0e3 WX MPUBSI3KH K CPEICTBAM BOCIIpOU3BEACHUS. JJOKyMEeHT co3anHblii ¢ momormbio HTML
JOJDKEH OBUT  OJIMHAKOBO OTOOpakaThCsl HAa OOOPYNOBAaHMM PA3IMYHONW TEXHUYECKOM
ocHamieHHocTH. [lo3ke, M3HAYalbHBIE HAEH COXPAHWIHCH, HO pa3BUTHE, MOJ MPECCOM
COBPEMEHHBIX TOTPEOHOCTEH, TMONIJI0 B CTOPOHY pa3BUTHUS MYJIBTUMEIUHHOCTH W
YCOBEPILICHCTBOBAHUS I'papUuecKoro 0popMICHHS.



Kaxnpiii nokyment Ha HTML npencrasnser co6oit Habop snemenToB. Hayano u koHen
a000ro sneMeHTa 00O03HAdaeTcsl CleluaIbHbIMU OTMETKaMH — Teramu. bbIBaioT Teru
KOTOPbIC HE COJepKaT HU TeKCTa HU apyrux gaHHbixX (Ter mepeBoaa crpoku <br>). B Takom
ciydae OOBIYHO HE YKa3bIBAETCs 3aKpbIBaIOLIUi Ter. HekoTophie U3 3JI€MEHTOB MOTYT UMETh
aTpuOyThl.  ATpUOYTHI OHpEACISIOT cBoicTBa 3nemeHTa (ATpuOyr aling ompexpensier
MOJIO’KEHUE dJIeMeHTa). ATpUOYThI BCerJja YKa3bIBalOTCS B OTKPBIBAIOILIEM TeETe.

Kaxnprit HTML nokyMeHT OJIKeH HaYMHATBCS CO CTPOKH JIEKJIapallii BEPCUH.

Jl1st Kask10# BEpCUU 3Ta CTPOKA CBOSI, HO BBIVISIUT IPUMEPHO CIEAYIOIUM 00pa3oMm:

<IDOCTYPE html PUBLIC"-//W3C//IDTD XHTML 1.0 Strict//EN"
"http://www.w3.0rg/TR/xhtml1/DTD/xhtml1-strict.dtd">.

[Tocne oOBSBICHUS THITA U BEPCHH IOKYMEHTa HE0OX0IMMO 0003HAYUTh €r0 Hadaio u
koHen. HTML moxkymenT otkpsiBaetcst Terom <HTML>, a 3akpeiBaercs terom </HTML>.
Mexay 3TUMH JBYMsI TeTaMHu M OyIyT pacmojiaratbes ocTalbHbie Teru. CIIeIyIOmUM TEroM
00bIYHO sBiIsieTCs 3arosioBo4HbI Ter <HEAD>. 3aronoBok COIEpKHT TEXHHYECKYIO
uH(pOpMaIIHIO, a TAKXKe 0003HAYAeT Ha3BaHUE JOKyMeHTa. [ MOCIeTHET0 UCTIONb3YeTC s Ter
<TITLE>. B Hero 3anuchiBaeT Ha3BaHHUE IOKyMEHTa (caiiTa/cTpaHUIlbl CaiiTa), OCIIE YEro OH
3akpeiBaercsi terom </TITLE>. Korma Bcs texHuueckas wHpopmanus OOBSBICHA, Ter
<HEAD> 3akpsiBaercsi Terom </HEAD>. Ilocne 3Toro tera cienyer «Teio» AOKYMEHTA.
OrtkpeiBaet ero ter <BODY>, a 3akpbiBaeT cooTBeTcTBeHHO - </BODY>. BosbmHCTBO KO/Ia
OyJeT UMEHHO BHYTPH TOro Tera. MMsi KOHEYHOro Tera — HUACHTUYHO HA4yalbHOMY, 3a
UCKITIOYCHHUEM «/» TIepe]T HUM.

HTMLS5 — cBekee mokoyieHHE s3bIKa pa3MeTku BeO-cTpanuil. C MOMEHTa BBIXOJAA
Bepcun HTML 4.01 npommo yxe mpakrumdecku 20 mer (1999 rom), a, cramgo OBITb,
KOH(purypanuii u 700aBICHUA CTOUT XXKIaTh JO0BOJbHO HeMaio. Crenudukanus HTMLS na
3TOT MOMEHT €I PacIojaraThCs Ha CTAIUH HcclenoBanus. KoHCOpPIMyM Ti100anbHOM ceTH
W3C Hukak He pa3palaThiBaeT CTaHAApPTHL, a U3MAET TOJBKO coBeThl. HacTymaer Bce ¢
TPYISAIIMXCSA JTUCKYCCHM, II03)KE WHUIMHPYETCS pabodYMii TUIaH, TO3KE BBITYCKACTCS
KaHIUAAT Ha POJb PEKOMEHJAIMU W JUIIb TO3Ke crhenudukanus CoBCEM NPHOOpeTaeT
cTaTyc pekoMeHaanuu. B manasiii MomeHT pabotsl Hax HTMLS npeGwiBatot ere Ha cTaguu
pabouero miana. Hukak He rsiast Ha 3To, O0JbIas 4yacTh Ooyiee paBOPUTHBIX BeO Opay3epoB
YK€ 0TUacTH nojaepxuBatoT HoBoBBeneHuss HTMLS. Ilpen tem, kak cnenaTb KOPOTKUH MX
0030p MOBTOPIOCH, OYATO pPEANM3YIOT JTaHHYI pabdOTOCIOCOOHOCTh JAJICKOBATO HE BCE
Opay3epbl U TIOKa €le He B HamojHEHHOM pa3Mepe. Ceifuac MBI MOXXEM ToJiaraTh Ha TO,
Oynro B Toit b0 Apyroit crenmenun HTMLS5 noanepxusator Opera, Chrome, Firefox, Safari u
Internet Explorer.
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THE POTENTIAL OF USING ARTIFICIAL INTELLIGENCE
N.A.Fedoseeva, student, N.N. Simonova, associate professor
Altai State Technical University after I.1. Polzunov

The achievements of technological progress are swiftly introduced in our life: robots, computer
technologies, mobile assistants, on the one hand, facilitating our life, making it much more
comfortable, releasing us a lot of time for self-education, communication with friends and
hobbies. But, on the other hand, the invention of artificial intelligence creates a threat to the
challenge of intelligent machines to the human mind, the possibility of penetration of foreign
specialists into the private life of people and the danger of its regulation and control.

The emergence of artificial intelligence in every home is a realistic objective, since all
technologies for this are already available. The computer using technology of recognition
through the retina of the eye, fingerprints, will not allow a stranger penetrate into the house and
will give a signal of danger to the security panel in time. Smart home appliances will prepare
food for you at the appointed time, trace and adjust the temperature and moisture level in the
apartment, turn on the music and hold a wet cleaning with the help of various sensors.
Everything is controlled with the help of a smartphone from a distance, programmed at the
necessary time, and is tuned to voice alerts. And it's already part of our present life, but only a
small number of people can use such devices in their daily life.

Artificial intelligence, whose main function in the near future will be to help people,
completely relieve people of routine monotonous work, which takes a lot of time every day. The
machines can perform all household chores, shopping, equipment repair, search and analysis of
information - in the future.

Let's imagine how artificial intelligence will look and function. To do this, people need to
buy a small device, where there will be artificial intelligence. Now, this device has already a set
of basic concepts and knowledge about the world, as well as skills for solving a certain range of
problems. This range of problems is unique for each model of artificial intelligence and tends to
expand as its tasks and functions increase. And to do that, the consumer first needs to
synchronize all his mobile devices and smart home system with his artificial intelligence. It is
important that the device skillfully fully interact with the person: clearly perceive its voice
commands and respond to them correctly, using the built-in algorithm of responses and actions.
Every day Artificial Intelligence is given the tasks to perform, and doing them it is constantly
learned and seeks the best solutions.

But the use of artificial intelligence will not be limited only to domestic needs. While
people use Al in everyday life, scientists will use it to collect information, analyze data on
diseases progression and find the most effective method of treatment to help mankind overcome
all diseases.

Opponents of the creation of artificial intelligence speak of the threat of robots revolt, in
case of artificial intelligence is too wise to conceive and destroy humanity. It should be
understood that artificial intelligence is not a supercomputer, but only a set of clever algorithms
that are adjusted to a person and are able to improve. People will use its useful functions, and
accidents will most likely occur because of human stupidity or imperfection of the algorithm.

Of course, there is a problem of using this technology whether for the benefit or harm of
humanity. And artificial intelligence developers should be responsible for the consequences of
using this technology. Military and special services can create programs that train artificial
intelligence to fight or spy on users. Already today Facebook collects a huge array of data about
users, and with the advent of artificial intelligence, the company will know almost everything
about every person. Only state agencies are able to ensure the safety and confidentiality of such
information, so the controlling function of the state in this matter comes to the fore. There is a
need to encrypt all the data so that the company itself cannot view them (as they already do in
Apple), then the secret services will understand that it is useless to try to get them. However, it is
necessary to state in the laws, in which cases the state can receive this data, since people should



know that if the law is violated when using artificial intelligence, punishment is inevitable in any
case.

The potential for using artificial intelligence in various spheres is almost unlimited.
Artificial intelligence is exploring new areas of activity. Scientific research, management of
documentation and work processes, automated plants and robotics. Now music composing has
been added to the list of Al creative activities, thanks to which the musicians will have an
unlimited number of new computer tools for creating a variety of musical compositions. In
addition to creative professions, Al can easily replace people in other areas of activity - from
corporate espionage to the prediction and diagnosis of diseases. And people will get more time
and opportunities to do what they really like. It is known that people work best when they really
like their occupation.

With the help of artificial intelligence, the problems of poverty and social inequality will
gradually be solved, and mankind will concentrate on more fundamental problems, more
effectively realizing its potential. After all, unlike cars, we are able to think outside the box and
creatively. But they still only learn it.

The era of the introduction of intelligent machines poses a new important task - the
education of highly moral people who will use artificial intelligence only for the benefit of
mankind.
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ITOTEHIMAII NCITOJIB3OBAHIMA UCKYCCTBEHHOI'O UHTEJIVIEKTA
H.A. ®enoceeBa — crynent, H.H. CumonoBa — notieHT
AnTalickuil rocy1apcTBEHHbIN TexHuueckuil ynupepcuret uM. . U. ITon3ynosa

B Hamy Xu3Hb CTPEMUTENHHO BHEIAPSIOTCS JIOCTHXKEHHS TEXHHMYECKOro Mporpecca:
poOOTHI, KOMIBIOTEPHBIE TEXHOJOTUM, MOOWIIbHBIE TIOMOIIHUKH, C OJHOW CTOPOHHI,
oOJeryaroriyie Halry >KU3Hb, JieJas ee HaMHOTO KoM(opTHee, yIoTHee, BBICBOOOXK/1ast HAM Maccy
BpeMEHH Ha caMoo0Opa3oBaHHeE, OOIIEHHE C Jpy3bsiMu U x000u. Ho, ¢ mpyroit cTopoHsl,
CO3JJaHME MCKYCCTBEHHOI'O HMHTEJUIEKTa CO3J1a€T YIpO3y CONEpPHHUYECTBA YMHBIX MalIUH C
YEJIOBEUECKUM Pa3ymMOM, BO3MOXHOCTh TMPOHUKHOBEHHS TIOCTOPOHHHX CIICIIUAIMCTOB B
YaCTHYIO JKM3Hb JIIOJIEH U OMACHOCTb €€ PErYIMPOBAHUS U KOHTPOJIS.

[TosiBeHre UCKYCCTBEHHOTO MHTEJUIEKTA B KaXKJOM JIOME - 3aj[a4a BBIMOJHUMAs, TaK KaK
BCE TEXHOJIOTMH JJIs1 3TOTO YK€ UMetoTcsl. KoMIbroTep, HCMOb3yeT TEXHOJIOTUH PAaCIiO3HABAHUS
MO ceTyaTKe TJia3a, Mo OTIeYaTKaM Najblla, HE JOMYCTUT MPOHUKHOBEHHSI B JJOM HE3HAKOMIIA U
BOBpEMsI IMOJACT CHUTHAJI OMACHOCTH Ha MyNbT oxpaHbl. [IpubGopbl ymMHOro AoMa u ObITOBas
TEXHUKA B HY)KHBII MOMEHT IIPUTOTOBAT BaM €1y, C TOMOIILI0 PA3JIMYHBIX JATYMKOB OTCIEIAT U
OTPETYJIUPYIOT TEMIEPATYPY U YPOBEHb BIAXKHOCTU B KBApPTHPE, BKIHOYAT MY3bIKY U MPOBEAYT
BJIQXHYIO YOOpKyY. M Bce 3TO ympasisieTcss co cMapT(oHa Ha pacCTOSHUU, IPOrpaMMUpPYETCs Ha
HY>KHO€ BpEMsI, 1 HACTPauBaeTCsl Ha TOJOCOBbIE OnoBenieHus. M 370 yxxe 4acTh HaCTOAIIEro, HO
TaKHe YCTPOWCTBA BOIUIM B TOBCEIHEBHYIO XKH3Hb ITOKAa TOJIBKO HEOOJBIIOTO KOJIWYECTBA
JIOJIEH.

HckyccTBEeHHBIM WHTEIUICKT, TJIAaBHOW (YHKIIMEH NJIi KOTOPOTO B HEAAIEKOM OyIyIiemM
CTaHeT MOMOIIb JIIOJSM, MOTHOCThIO M30aBUT JIIO/IEH OT MOBCETHEBHOM MOHOTOHHON pPabOTHI,
KOTOpasi KaXAbld J€Hb OTHMUMAaeT MacCy BpeMeHH. Bce momaimmHue nema, MOKYNKH, PEMOHT
TEXHHUKHU, TMOUCK U aHaIu3 MHQPOpPMAIMM — BCE ITO B IMEPCIEKTHBE MOTYT B3SATh Ha cels
MaITUHBI.

JlaBaiite mpencraBuMm, Kak OyAeT BBITVIAAETh U (PYHKIIMOHUPOBATH HMCKYCCTBEHHBIH
UHTEJJIEKT. JJig 3TOro 4enoBeKy HEOOXOJIMMO KYNHTh MalIeHbKOE YCTPOMCTBO, rie u Oyaer
HaXOJIUThCSI UCKYCCTBEHHBIA MHTEIIEKT. Ha TaHHBIII MOMEHT y 3TOr0 YCTPOMCTBA YK€ UMEETCs
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HaOop 0a30BbIX MOHATUI M 3HAHUN O MHUpE, a TAK)KE YMEHHUH JUIsl pEeIIeHUs ONpPEIeICHHOTO
Kpyra npoOieM. OTOT Kpyr NpoOJieM YHHUKaJIeH Al KaxA0l MOJEeNu HCKYyCCTBEHHOI'O
MHTEJUIEKTa U UMEET TEHICHIIMIO K PACIIMPEHHUIO 110 MEpE YBEIMYCHHS €r0 33a1ad U QyHKIHud. A
JUIs 9TOr0 CHayaJla IOTPEOMTENI0 HY)XXHO CHHXPOHM3MPOBATH C MHTEIJIEKTOM BCE CBOMU
MOOWJIBHBIE YCTPOWCTBa M CHCTEMY YMHOrO joMa. BaxHO, YTOOBI YCTPOWCTBO yMENO
IOJTHOLICHHO B3aMMOJENUCTBOBATh C YEJIOBEKOM: YETKO BOCIPUHUMAThH €0 TOJIOCOBBIE KOMaH/bI
U IPAaBWIBHO Ha HMX PEarupoBaTh, MUCIOJB3YS 3aJ0KEHHBIM aJrOpUTM OTBETOB U JIEHUCTBHUIU.
Kax bl 1eHb 4enoBeK J1aeT eMy 3aJlaHus, U OH UX BBINOJIHAET, IPHYEM IIOCTOSSHHO 00y4aeTcs U
UIIET ONTUMAJIbHBIE PEILICHUS.

Ho wucnonp3oBaHMEe MCKYCCTBEHHOI'O MHTEIIEKTa He OYyIeT OrpaHMYeHO TOJbKO
OBITOBBIMU HYXJaMU. B TO BpeMs Kak JIOJU UCHOJB3YIOT YCTPONCTBO B IIOBCEIHEBHOM XKU3HHU,
y4€HbI€ C €ro IMOMOIIBI0 OyAyT coOupaTh HHPOPMALMIO U AHAIU3UPOBATH JAAHHBIE O Pa3BUTHU
OTIpeNIeICHHBIX 3a00JIeBaHUN M HaXxoauTh Hamboiee 3()(PEeKTUBHBIM METON JeUeHHs, YTOOBI
IIOMOYb Y€JI0BEYECTBY OOEAUTH BCE OOJIE3HM.

[IpoTUBHUKM CO37aHMsI HMCKYCCTBEHHOTO HHTEIJIEKTAa TOBOPAT 00 Yrpo3e BOCCTAHMUS
MallliH, €CJIU CIIYYUTCsl TaK, YTO MCKYCCTBEHHbIN MHTEIUIEKT CIMILKOM MOYMHEET U 33aJyMaeT
YHUUYTOXUTH 4esioBedecTBO. Hy)XHO MOHMMAaTh, UYTO HCKYCCTBEHHBI HHTEIJIEKT — 3TO HE
CYNEpKOMIBIOTEP, a TOJbKO HAa0Op YMHBIX AITOPUTMOB, KOTOpBIE IOJCTPAMBAIOTCA MOJ
YyeJloBEKa U YMEIOT COBEpIIEHCTBOBaThCs. Jlrogu OyayT MOnb30BaThCsl €ro IMOJIE3HBIMU
GyHKUMSAMH, a HECYacTHbIE CIy4yad HaBepHsIKa OyIyT NPOUCXOAUTh H3-3a 4YeJIOBEUECKOU
[IYIIOCTU WJIM HECOBEPLIEHCTBA aJrOpUTMA.

KoneuHo, cymiectByer mnpo6iiemMa HMCIOJIb30BaHUs 3TOW TEXHOJIOTMM BO 0Jlaro Wid BO
BpEll UEIOBEYECTBY, MW pa3pabOTYMKH HMCKYCCTBEHHOTO HWHTEIUIEKTA JIOJDKHBI HECTH
OTBETCTBEHHOCTb 3a IOCIEICTBUS MCIIOJIb30BAaHMUS 3TOW TE€XHOJIOTMU. BoeHHbIE U clienciTyKObI
MOTYT CO3/1aTh IPOTPaMMBbI, 00yUaIOIINe NCKYCCTBEHHBIM WHTEIUIEKT BOEBATh MJIH IIMTUOHUTH 32
nojb3oBaresiMu.  Yoke cerogHsa Facebook coOupaer OrpoMHbIi MaccHB JIaHHBIX O
10JIb30BATENSX, @ C [MOSIBJICHUEM HCKYCCTBEHHOTO MHTEJJIEKTa KOMIIAHUS Oy/1eT 3HAaTh IOUTHU BCE
0 Kax70M yesoBeke. O0ecneunTh COXpaHHOCTh U KOH(HUAEHIIMATLHOCTh TAKOH MHPOPMALIUH 110
CHWJIaM TOJBKO TOCYJapCTBEHHBIM CTPYKTypaMm, I03TOMY KOHTpoiupyoomas (yHKIus
rocyJapcTBa B 3TOM BOINpOCE BBIXOAMT Ha mepBblii miuaH. CyiecTByeT HE0O0XOAMMOCTb
mu@poBaTh BCe JaHHbIE, YTOOBI X HE MOIVIM MPOCMATpPUBaTh U B CaMOMl KOMMIAaHUU (TaK YxKe
nenatoT B Apple), Toraa u cneuciaykObl MOWMYT, YTO MBITATBCS HUX MOJYYUTh OECIIONIE3HO.
OpnnHaxo, HY>)KHO 4E€TKO MPOIMHCATh B 3aKOHAX, B KAKUX CIydasX TOCYJapCTBO MOXKET 3TU JaHHbIE
MIOJIyYUTh, TOCKOJBKY JIFOAM JOJKHBI 3HATh, YTO NPH HApPYLIEHUU 3aKOHA IPH MOJIb30BAaHUU
MCKYCCTBEHHBIM MHTEJIJIEKTOM, HaKa3aHHUE B JII0OOM Clly4ae HEOTBPAaTUMO.

[ToreHnan WMCHONB30BaHUS HCKYCCTBEHHOTO MHTEUIEKTa B pasiMyHbIX cdepax
IpakTH4Yecku Oe3rpaHuyeH. VCKyCCTBEHHBIM MHTEIEKT OCBAaMBaeT BCE HOBBIE CQepbl
nesTenbHOCTH. HayuHble uccienoBaHMs, yIpaBleHHE JOKYMEHTauued u — pabounmu
IpoleccamMy, aBTOMaTU3UPOBAaHHBIE 3aBOJIbI U poOOTOTEXHUKA. K CrMCKYy TBOpYECKMX 3aHATUN
NN Tenepr nmpubaBMIIOCH M COYMHUTENIBCTBO MY3bIKHM, Ojaronaps KOTOPOHl y My3bIKaHTOB
MOSIBUTCSI NMPAKTUYECKH HEOTPAHUYEHHBI HAa0Op HOBBIX KOMIIBIOTEPHBIX MHCTPYMEHTOB JUIS
CO3JIaHUs CaMbIX pa3HbIX Kommo3unui. [Tomumo TBopueckux npodeccuit MU nerko cmoxer
3aMEHUTh JIOJe M B JApyrux cdepax AeATENbHOCTH — OT KOPHOPATHMBHOIO INMUOHAXa /0
NPOTHO3UPOBAHUA W JUArHOCTUKU 3a00JeBaHWM. A JIOAM TOJydaT Oosbllle BPEMEHU U
BO3MOXKHOCTEH 3aHMMAaThCSl TEM, YTO UM JEHCTBUTENBHO MO aymie. Beap u3BeCTHO, YTO JIIOIU
Jy4Ille BCEro paboTaroT, KOr1a UM 3TO IEHCTBUTEIBHO HPABUTCS.

C noMouibl0 UCKYCCTBEHHOTO MHTEJIEKTAa MOCTENIEHHO pelaTcsl mpobaemMbl OeTHOCTH U
COLIMAJILHOTO HEPaBEHCTBA, a YeJIOBEYECTBO COCPEAOTOUYMTCS Ha Oojee (yHIaMEHTAIbHBIX
npobnemax, 3¢ deKTuBHEE peanu3ysi CBOW MOTEHIHAaN. Beap B OTIMYME OT MalluH, MBI YMEEM
MBICIIUTh HECTAHJAPTHO U TBOPUYECKU. A OHU 3TOMY €lI€ TOJIBKO y4aTcCsl.



Onoxa BHEAPEHHUs YMHBIX MAIllMH CTAaBUT HOBYIO BaXKHYIO 337ady — BOCIIUTAHUE BBICOKO
MOpabHBIX JIIO/IeH, KOTOphIe OyAyT HCIOJB30BaTh UCKYCCTBEHHBIH MHTEUIEKT TOJIBKO BO 0J1aro
4eJI0BEYECTBA.
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METHODS OF SPEECH RECOGNITION
D.N. Feshchenko, student, E.N. Merkulova, associate professor
Altai State Technical University after 1.1. Polzunov

For today, there are many methods of speech recognition. Some of these methods are
outdated, but others are used in the most advanced software. The main objective of the article is
an analytical review of existing methods of speech recognition.

At first linear speech recognition methods appeared, in which it was assumed that for
comparing of a speech signal with a model, time scaling should be used. The drawback of this
method is that real speech contains nonlinear time distortions. This method did not provide the
necessary recognition accuracy and is currently considered outdated [1].

Next a method of dynamic time alignment appeared, designed to correct the drawback of the
linear method. The advantage of this method is that a non-linear trajectory was obtained when
comparing the speech signal with the standard. The method of dynamic alignment provided a
significant increase in the accuracy of recognition in comparison with the linear method.
Disadvantages of this method are: large computing resources and large amounts of memory for
storing models.

Further development of the method of dynamic alignment is associated with the hidden
Markov models. Hidden Markov models are models of doubly stochastic random processes. In
the method of hidden Markov models, the model is the probability of a transition from one state
to another. The use of hidden Markov models for the representation of speech signals allows us
to take into account both temporal and acoustic nonlinearity of speech [2].

The main advantage of the above-mentioned methods is that they provide sufficiently high
recognition accuracy at low implementation complexity. Their main drawback is the need for
complex training procedures.

The next stage in the development of speech recognition systems is a neural network
method that is gaining popularity these days. An important advantage of the neural network
method is the possibility of parallel processing of data. This feature allows getting a significant
acceleration of the process of speech recognition, up to the possibility of speech recognition in
real time. Also, a great advantage of the neural network method is the generalization of the
obtained knowledge [3].

The ability to modify the algorithm of the neural network by changing its architecture
allows you to regulate the efficiency of neural network recognition using genetic algorithms.

Genetic algorithms create selection rules that allow determining whether a new neural
network solves the problem of speech recognition better or worse. Also, rules for modification of
a neural network are created.

Simultaneously with the neural network method, structural and expert methods were
developed. A distinctive feature of these methods is the use of not only mathematical models, but
also knowledge bases describing speech and language models.

Recently, speech recognition systems that use hybrid models, which are a combination of
the methods described above, began to appear more and more often.
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METO/IbI PACITIO3HABAHU S PEU
J.H. ®emenko, cryaent, E.H. Mepkynosa, k. Guioi. H., AOUEHT
AuTaiickuil rocyjapcTBeHHBIN TexHuyeckuil yausepcuret uM. M.U. [TonzyHosa

Ha cerogusmHuil 1eHp CyliecTByeT O0JbIIOE KOJIMYECTBO METOIOB PACIO3HABAHUS PEUH.
Hexotopele M3 3THX METONOB YyCTapeiau, APYTHE HCIIOIb3YIOTCS B CaMbIX COBPEMEHHBIX
IPOrpaMMHBIX CpelcTBaxX. B JaHHOM cTaTbe OCYLIECTBISETCA AaHATUTHUYECKUl 0030p
CYLIECTBYIOIIUX METOJOB PACIIO3HABAHMS PEYH.

IlepBpIMU NOSBUIUCH JTMHEWHBIE METOBI PACIIO3HABAHMS, B KOTOPBIX MIPEAIIONATaIOCh, YTO
JUIi  CpPaBHEHUS pPEYEBOr0 CUTHAJAa € OTAJOHOM HY)KHO  HCIIOJIb30BaTh  IIPOCTOE
MaciTabupoBaHue Bo BpeMeHH. HegocTaTok 3Toro MeTosa 3akiro4aercsi B TOM, YTO B pealibHOU
peun CYIIECTBYIOT HEJIMHEHHbIE HCKAXEHUS 10 BpPEMEHH. OTOT METOX He olecreuuBal
HE00X0IMMOW TOYHOCTH PACIIO3HABAHUS U HA CETOJHSAIIHUMI JIeHb CUMTaeTCs ycTapeBiuM [1].

CnenyronM  MOSBUJICS ~ METOJ ~ JMHAMUYECKOIO  BBIPAaBHMBAHUS 10  BPEMEHH,
IIPEIHA3HAYECHHBI MCIPAaBUTh HENOCTATOK JIMHEWHOro Mmerozaa. lIpenMyinectBoM IaHHOTO
METOAA SBIAETCA TO, 4YTO IIPU CPAaBHEHMM pPEYEBOI0 CUTHAIA C OSTAJOHOM I0OJydasach
HEJIMHEHas TpaekTopus. MeToJ JUHAMUYECKOrO BbIpaBHUBAHMs OOECIEUYMII 3HAYUTEIbHOE
YBEJIMYECHUE TOYHOCTU PACIIO3HABAaHUS IO CPABHEHUIO C JIMHEWHBIM MeToJoM. K Hemocrarkam
JTAHHOTO METOJ]a MOXKHO OTHECTH: OOJIbIIME BBIYMCIMTEIbHBIE PECYPChl U 00bEMBI AMSTH IS
XpaHEHUs ITAIOHOB.

JlanpHelniee pa3BUTHE METOJA JUHAMMYECKOIO BBIPABHHMBAHMS CBS3aHO C IOSBICHUEM
CKPBITBIX MAapKOBCKUX Mojeseil. CKpbITble MapKOBCKUE MOJIENH MPEACTABIAIOT COO0W MOzenu
JBaX/Ibl CTOXAaCTHYECKHUX CIy4YailHBIX MPOLECCOB. B METOHE CKPBITBIX MAapKOBCKMX MOJENIEN
ATAJIOH TMpPEACTaBIsAEeT CcOOOM BEPOSATHOCTh IEpexola OT OJHMX COCTOSSHUM K JpyTrUM.
ITpMeHeHnEe CKPBITBIX MAPKOBCKUX MOJEINIEN JJIs IPEICTABICHHS PEYEBBIX CUTHAJIOB IIO3BOJISET
YUUTBIBaTh KaK BPEMEHHYIO, TaK U aKyCTUYECKYIO HEIMHEHHOCTh peun [2].

OCHOBHBIM IIPEMMYIIECTBOM ONHUCAHHBIX BBIE METOJOB SBISETCS TO, 4YTO OHHU
o0ecreunBarOT JOCTaTOYHO BBICOKYIO TOYHOCTb pPAclO3HAaBaHWUS NpU HEOONBIIMX 3aTpaTax.
['maBHBIM MX HEAOCTATKOM SBISETCS HEOOXOJMMOCTh B JIOCTATOYHO CIIOXKHBIX MPOLEAYpax
00y4eHwusI.

Craenyrommm 3TanoM pPa3BUTHS CHUCTEM DACHO3HABAHUS PEUYM CTall, MpUOOpeTarouii B
Halldi JHU BBICOKYIO MOIYJSIPHOCTb, HEHPOCETEBOM METOA. BaXXHbIM NpEenMyIIECTBOM
HeMpoceTeBOro MeToAa SBISETCS BO3MOXKHOCTh MapajuiebHOH 00paboTKM AaHHBIX. [laHHas
0COOEHHOCTH MO3BOJIET JOCTUTHYTh 3HAYMTEIBHOIO YCKOPEHHMS ITPOLIECCa PACIIO3HABAHUS PEUH,
BIUIOTH /IO BO3MOKHOCTH Paclio3HaBaHUs peuu B peXXUMe pealbHOro BpeMeHHU. Takoke, 00JIbIIuM
MIPEUMYIIECTBOM HEHPOCETEBOro MeTo/1a SIBJsIETCSl 0000IIeHNE MOJTyYeHHbIX 3HaHu# [3].

Bo3MokHOCTP MOOU(HUKAIMKM adropuT™Ma paboTbl HEUPOHHOW CETH TMpPH  TOMOIIH
U3MEHEHHUS €€ apXUTEKTypbl IIO3BOJIAET pEryaupoBath 3()QPEeKTUBHOCTh pacro3HaBaHUS
HEHUPOHHOU CETHIO, UCIIOIb3Ysl TCHETUUECKUE AIITOPUTMBI.

[Ipy wWcronb30BaHMM TEHETUYECKHX  QJITOPUTMOB  CO3JAlOTCS  MpaBuia  oTOOpa,
MO3BOJIAIOIINE OINpPEAEIUTh, JIydlle WM XYK€ HOBas HEHWpPOHHas CEeThb peulaeT 3axady
pacnio3HaBaHusl peun. Taxxke, onpeensoTcs npaBuia MoAu(pUKai HEHPOHHOH CETH.

OAHOBPEMEHHO C HEMPOCETEBBIM METOJIOM MOSIBUIMCH U CTPYKTYPHO-3KCIIEPTHBIE METOBI.
OTnuuuTeNbHONM OCOOEHHOCTHIO JaHHBIX METOJOB SBJSIETCS HCIOJIb30BAaHUE HE TOJIBKO
MaTeMaTHYECKUX MoJieNel, HO 1 0a3 3HaHMH, ONMCHIBAIOIINX PEUEBbIE U SI3IKOBBIE MOJIEIH.



B mnocaennee BpeMA BCE dUalle CTalM IIOSBIATHCS CHCTEMEI pacrio3HaBaHuA PpCyH,
HCIIOJIB3YIOIIUC FI/I6pI/I,Z[HBIe MOJCIIN, KOTOPBIC ABJIAIOTCA KOM6I/IHaHI/IHMI/I N3 BBIINICOITMCAHHBIX
MCTOJA0B.
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THE TRANSPORTATION ECOSYSTEM AS TRANSFORMED AND POWERED
BY ARTIFICIAL INTELLIGENCE
Gerasimov A.S. — student, Manukhina I.A. - associate professor
Altai State Technical University after I.I. Polsunov (Barnaul)

Currently, there is significant investment in the wider automotive industry, focusing on
Artificial Intelligence and specifically on the optimization of the self-driving technology—
targeting mass production of cars of ‘level-5 autonomous tech’. At the same time, new players
claim a leading role in the under-transformation automotive market: Uber is testing robo-taxis,
Tesla is improving its Autopilot system and Google is running programs on the development of
autonomous cars via its subsidiary Waymo. [1]

Autonomous cars and trucks, self-organizing fleets, smart containers, driver-less taxis and
smart cities, are just some examples of the reality to come for the transportation industry.

The first iterations of the transition to autonomous cars have already happened: there are
cars available in the market, offering advanced active safety systems—technology helping the
driver to avoid accidents and risky situations—for example, road-sign understanding, lane
deviation alerts and more. First studies confirm the hopes for significant reduction in accidents
involvement for cars featuring such systems. [2]

In the near future, autonomous vehicle technology will bring massive changes, not only to
the vehicles, but also to the entire ecosystem.For example:

The general interest will shift from owning a car to consuming car services on demand. The
cost of a vehicle as a service will be significantly lower due to, among other factors, the
capability of better utilization of the cars by the company operating the service. Combined with
the flexibility of accessing the service and planning rides and trips, the lower cost will make this
as-a-service approach very popular and possibly the primary one.

Car design—and especially the interior—will change dramatically, in terms of all layout,
functionality and supported use cases. Up to now, cars have been developed around a major
design constraint: the steering wheel. In today’s cars, the interior of the car is designed and
arranged around driver’s position, since it is the driver that must be powered by control and
information functions.

In the case of fully autonomous cars (level 5 autonomy), this design constraint is simply
eliminated: steering wheel is becoming optional and it will gradually disappear. This will allow a
new approach and additional degrees of freedom in designing car’s interior: the control panel
will have different shape and positioning (probably in the form of overlaying information on
surfaces in the car); car seats can be redesigned and arranged in totally new ways; the car will
have its own digital assistant or it will seamlessly connect to your preferred one—while
providing context regarding the route, the car and driving conditions; large surfaces in the
interior will display information for the state of the car, the route, maps, useful information about
the area the car is moving through or the destination; or other digital content such as movies,



news, social media updates etc. The autonomous car will be transformed from a transportation
device, to a moving information or entertainment centre. [2]

Transportation-as-a-Service will enable users to quickly setup their trips using multiple
means of transportation, pay and manage everything via a smart phone or other connected
device. This system will significantly benefit from fully autonomous cars: the Al-powered
controller of the system will be able to monitor, coordinate and optimize the utilization of the
fleet, while offering great options to individual users or groups. With the ride sharing services,
customers will be sharing an autonomous car across an optimized route — a much cheaper, safe
and potentially ‘socially optimized’ experience — users in the car sharing similar interests. This
will transform the way people commute and will impact the standard transportation networks.

Car insurance companies will be significantly impacted since the — feasible — promise of
autonomous cars is ‘to minimize car accidents’. The transition to the new era will not be smooth
— especially during the co-existence of normal and autonomous cars: the transition requires new
processes, new insurance products, legal adaptation and new models to estimate risk. In the case
of an accident, the connected car will be able to signal the local authorities for help, and also
automatically report its state, the conditions under which the accident happened, and all the
parameters needed. This will enable involved parties, including insurance companies, to
minimize the effort required to analyse the incident, coordinate the activities and conclude on
responsibilities and claims. [2]

Tesla, Daimler Trucks, Uber and other companies — including technology startups — are
working on the development of autonomous trucks and other vehicles for professional purposes.
There is already a number of success stories real-world experiments of goods moved by such
trucks with minimal or no intervention by a human driver. At the same time, Amazon and other
companies, are working on automating the delivery of small packages by leveraging autonomous
technology — drones and/or cars.

The Al-driven revolution will also impact the way cities expand and grow. For example, the
new era of cheaper, faster and safer transportation with autonomous vehicles, might trigger a de-
urbanization trend — especially if you consider that the time spent in autonomous vehicles can be
fully productive with the capabilities of a modern office. [1]

Changes in the Transportation industry will be massive and impressive. On the positive side,
we will witness a huge reduction of accidents and fatalities on the roads; lower operational costs
and increased level of service. On the other hand, the technological unemployment will be high
while a number of companies will fail to follow and adapt to the new order.
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TPAHCIIOPTHAA SKOCHUCTEMA KAK TPAHCOOPMMPOBAHHAA 1
[MMTAEMAA NCKYCCTBEHHBIM UHTEJUIEKTOM
I'epacumoB A.C. — cryaent, Manyxuna U.A. - k.¢.H., ToLeHT
Adnraiickuii 'ocynapctBennsiii Texunueckuit yausepcutet uM. 1. U. ITonzyHosa

B Hacrosimiee Bpemsi 3HAUMTENbHBIE CpPEJICTBAa BKIAJBIBAIOTCS B aBTOMOOMIJIbHYIO
IIPOMBIIIIEHHOCTh, OPHUEHTUPYSACh HAa HWCKYCCTBEHHBIH MHTEIUIEKT W, B YacTHOCTH, Ha
ONTUMM3ALMIO TEXHOJOTUU CaMOCTOSITEIbHOTO BOXKIEHUS M MAacCOBOE IPOM3BOJCTBO
aBToMoOmiIel "5 ypoBHS ~ aBTOHOMHBIX TeXHOJIOTHH". B TO >ke Bpems, HOBBIE HIPOKH
MPETEeHIYI0T Ha BEIYILYI0 pojb B TpaHchopmanuu aBTOMOOWIBHOrO phiHKa: Uber mpoBoauT



UCIIBITaHUS. POOOTH3MPOBAHHBIX TaKcH, 1esla coBeprieHcTByer cucremy aBrommioTa, Google
3aIlyCKaeT HECKOJIbKO MpOorpamMM IO Pa3BUTHIO aBTOHOMHBIX aBTOMOOWJIEH uepe3 JOUYEpHIO
kommnanuo Waymo. [1]

ABTOHOMHBIE JIETKOBbIE M TPYy30Bbl€ aBTOMOOWJIM, CaMOOPraHU3YIOIIHMECS aBTOMAPKH,
YMHbIE KOHTEHHEpHI, TaKCH 0e3 BOIUTENS U YMHBIE TOPOJia — BOT JIMIIb HEKOTOPHIE IPUMEPHI
peaNbHOCTH, KOTOPasi, BO3MOXKHO, COBCEM CKOPO MPHUJET B TPAHCIIOPTHYIO OTPACIIb.

[lepBble uTepanuu nepexoja Ha aBTOHOMHBIM TPAHCIIOPT YK€ MPOU3OLLIN: Ha PHIHKE €CTh
aBTOMOOWIIM, MpeAjaralpllue MepeloBble aKTHBHBIE CHUCTEMBbl 0€30MaCHOCTH — TEXHOJOTHH,
MIOMOTAIOIINE BOJUTEIO N30€KaTh aBapUil U PUCKOBAHHBIX CUTYallMil — HApUMep, NOHUMaHHE
JIOPOKHBIX 3HAKOB, MPEIYyNpexkIeHUs 00 OTKIOHEHUH OT MOJOCHI JBUKEHHUS U MHOTOE JIPYroe.
IlepBble HCClieOBaHUS IMOATBEPAKAAIOT HANEKIbl HA 3HAYUTEIBHOE CHM)KEHHME aBapUMHOCTH
aBTOMOOWJICH ¢ TAKMMH CUCTeMaMHU. [2]

B OGmmxaifmmem OynymieM TEXHOJOTHS aBTOHOMHBIX TPAHCHOPTHBIX CPEICTB NMPHUBEAET K
MacIITa0HbIM H3MEHEHHMSIM He TOJbKO B cdepe TpaHCHopTa, HO U BO BCEH IKOCHCTEME.
Hanpumep:

OO6muit uHTepec OyAeT cMemarbcs OT BJIAJACHUS aBTOMOOWIEM K HOTpeOIeHHUIO
ABTOMOOWJIBHBIX YyCIyr 1o TpeboBaHuIO0. CTOMMOCTb TPAHCIIOPTHOTO CpEACTBA KaK YCIyTd
OyIeT 3HAYUTENbHO HHUXE, B TOM 4YHCIE 3a CYeT BO3MOXKHOCTH Oonee 3(dexkTUBHOrO
UCIIOJIb30BaHUsl aBTOMOOWJIEH KoMmaHue#, mnpefocraBisiouiel ycayry. B coueranun c
THOKOCTBIO TUIAHMPOBAHMS IOE370K, 0oJiee HU3Kas CTOMMOCTH CHENaeT 3Ty YCIAyry OuYeHb
HOMYJISIPHOM U, BO3MO>KHO, IOJIHOCTHIO 3aMEHHUT OOILECTBEHHBIM TPAaHCIOPT B TOM BHJE, B
KOTOPOM OH HaXOJUTCS CETOIHSI.

Jlu3aifH aBTOMOOWIIS, M, OCOOCHHO, MHTEphepa, OyIeT MEHATHCS KapAWHAIBHO, C TOYKH
3peHus BCeil KOMIOHOBKHU, (DYHKIIMOHATLHOCTU U TOIJICPKUBAEMBIX BAPHUAHTOB UCIIOJIb30BAHMSL.
Jlo cux mop aBTOMOOHIIN pa3padaThIBAIUCh BOKPYT OCHOBHOTO KOHCTPYKTHBHOTO OTPaHUYCHUS
— pyneBoro kojeca. B ceromHsmHUX aBTOMOOWIISX MHTEPhEP aBTOMOOWIS CHPOEKTUPOBAH U
PAacIoJIOKEH BOKPYI IOJIOKEHMSI BOJUTENS, TaK KAaK MMEHHO BOJMTENb BBIINOJIHSIET (DYHKIHUIO
yIpaBJIeHUS] aBTOMOOMJIIEM.

B cinydae mMOJIHOCTBIO aBTOHOMHBIX aBTOMOOWJIEH (aBTOHOMHSI YPOBHS 5) 3TO
KOHCTPYKTUBHOE  OIpaHMYEHHME IIPOCTO  YCTPAHSETCA: pYJIEBOE  KOJIECO  CTaHOBUTCS
HeoOs3aTeIbHBIM, M OHO TIIOCTENEHHO HCYe3aeT. OTO IMO03BOJMT II0-HOBOMY MOJOWTH K
pa3paboTke UHTEephepa U MOITYYUTh JOMOIHUTENbHBIE CTENEHU CBOOO/BI MPH MPOEKTUPOBAHUU
CaJloHa aBTOMOOWJIS: MaHeNb YINpaBieHHUs OyIeT MMETh pazHyl (opMy U MO3ULHOHUPOBAHUE
(BO3MOXKHO, B BMJIE HaJOXKEHUs HMH(OpMAIMM Ha MOBEPXHOCTH B aBTOMOOWIIE); aBTOKpecia
MOTYT OBITh MepepadOTaHbl U PACCTABIEHBI COBEPIICHHO TTO-HOBOMY; aBTOMOOMJIb Oy/IeT UMETh
CBOM COOCTBEHHBI LU(POBOM MOMOIIHMK, WIM OH OyAeT MNOAKIIoYaTbCcd K BalleMy
NPEINOYTUTENIbHOMY TpU  MPEJOCTaBICHWHM HH(OPMAMM  OTHOCUTENBHO  MapIpyTa,
aBTOMOOWJII M JIOPOXKHBIX YCIIOBHM; Ha OOJBIIMX IOBEPXHOCTEH B HHTEpbepe OyayT
O0TOOpa)KeHbI CBEJICHUS O COCTOSIHUM aBTOMOOWJIS,, MapuIpyT, KapThl, Moje3Has uHpopMalus o
MECTOMOJIOKEHUU aBTOMOOWIISI WJIM MyHKTe HazHaueHus. Mnu ke apyroit nuuppoBoil KOHTEHT,
TaKOM Kak (PHIIbMBI, HOBOCTH, OOHOBJICHUS COITUABHBIX CETEH U T. 1. ABTOHOMHBIN aBTOMOOHJIh
Oyzner mpeoOpa3oBaH W3 TPAHCIOPTHOTO YCTPOHCTBA B JBMXKYIIMKCA WH(POPMAIMOHHBIN HIIN
pa3BIIeKaTENBHBINA EHTP. [2]

Tpancnopr-Kak-yciayra MO3BOJHUT IMOJb30BATEIsIM OBICTPO HACTPOUTH CBOM IOE3AKH C
HCIIOJIb30BAaHUEM HECKOJIBKUX TPAHCHOPTHBIX CPEICTB, IUIATUTh W YOPaBISATH BCEM 4epes
CMapTHOH WIM JPyroe MOJAKIIOYEHHOE YCTPOHCTBO. JTa CHCTEMa 3HAYUTEIHHO BBIMIPAET OT
MOJIHOCTHIO ~ ABTOHOMHBIX  aBTOMOOWJIEH: YCHUJIEHHBIH  HMCKYCCTBEHHBIM  HHTEJUIEKTOM
KOHTPOJUIEP CMOXET  KOOPAMHMPOBATb M ONTHMHU3MPOBATh MCIOJIb30BAaHUE aBTOIAPKA,
npejiarast 60JIbIIre BO3MOXKHOCTH JIJIS1 OTAENIbHBIX MOJIb30BaTENeH UK TPy

C ycinyramMp COBMECTHOI'O HCIIOJIb30BaHMs TOE3/I0K KJIHEHThl OyIyT JABHUraTtbcs I10
ONTUMU3UPOBAHHOMY MapuIpyTy — Topas3jio Oosee JemieBbldi, 0e30MacHbli U MOTEHLHATbHO
"COUMAJIBHO ONTHUMHU3UPOBAHHBIK" OMNBIT — TMIOJIb30BAaTeNM aBTOMOOWIISA, pa3jeisiomue



AQHAJIOTUYHBIE MHTEPEChl. ODTO H3MEHHUT CIHOCO0 TMEPeIBMKEHUS JIOAeH M TMOBIMAET Ha
CTaHJApTHBIE TPAHCIIOPTHBIE CETH.

Kommanuu mo cTpaxoBaHHMIO aBTOMOOWJIECH OyayT 3HAUYUTENBHO 3aTPOHYTHI, MOCKOJIBKY
IPOM3BOJUTENN ABTOHOMHBIX AaBTOMOOMJICH oOO0emaT "MUHUMH3UPOBaTh aBTOMOOWIIbHBIE
aBapun". Ilepexon k HOBOH 3pe He OyleT IIaJKuM, OCOOCHHO BO BpPEMs COCYIIECTBOBAHUS
HOpPMaJIbHBIX M ABTOHOMHBIX aBTOMOOWJIEH: Iepexoj] TpeOyeT HOBBIX IMPOLIECCOB, HOBBIX
CTPaxoBbIX IPOAYKTOB, IIPaBOBOI ajanTaluy U HOBBIX MOJEJNIEH U1 OLUEHKU pUcKa. B ciydae
aBapuu IOJKJIIOYEHHBIH aBTOMOOMJIb CMOXET I0JaTh CHUTHaJl O HEOOXOAMMOCTH IOMOILU
CHenciayx0, a TaK)Ke aBTOMAaTUYECKH COOOIIATh O CBOEM COCTOSIHUH, YCIOBHUSIX, IMPH KOTOPBIX
IIPOM301IUIA aBapusl, U BCEX HEOOXOIUMBIX MapaMeTpax. ITO 03BOJIUT BOBIEUCHHBIM CTOPOHAM,
BKJIIOYAsl CTPAXOBbl€ KOMIIAHWH, CBECTM K MMHUMYMY YCWIMS, HEOOXOAMMBIE IJI aHalIu3a
UHIIUJICHTA, KOOPIUHALMY JIEeATEIbHOCTH U 3aKIIFOYEHUSI 00 OTBETCTBEHHOCTH U IPETEH3MSIX.[2]

Tesla, Daimler Trucks, Uber m apyrue KOMHaHHM aKTHBHO 3aHMMAIOTCS Pa3pabOTKOU
ABTOHOMHBIX I'DY30BMKOB M MHBIX TPAHCIIOPTHBIX CPEACTB Ul NMPO(eCcCHOHANBHBIX Lieneh. Yke
€CThb psJ yauyHbIX UCXOJ0B — peaJIbHbIE SKCIIEPUMEHTHI C TOBapaMu, I1€PEMEIIAEMbIMU TaKUMU
I'PY30BUKaMU C MUHUMAaJIbHBIM BMEIIATEIbCTBOM MM 0€3 BMEIATeNbCTBA BOAUTEIIA-YeIOBEKa.
B 1o ke BpemMs Amazon u Apyrue KOMIaHUM paOOTAlOT HaJl aBTOMAaTU3alMEN JIOCTaBKU
HEOOJIBIIMX IIaKETOB 3a CYET HCIOJIb30BaHUS ABTOHOMHON TEXHOJIOIMH — JAPOHOB W/WIH
aBTOMOOMIIEH.

VYnpasnsemas MW peBororus Takke MOBIUAET HA TO, KaK FOpPoJa pacIiupsitOTCsS U PacTyT.
Hampumep, HoBas spa Gosee AemeBbIX, OBICTPhIX U O€30MaCHBIX MEPEBO30K C UCIIOJIb30BAHUEM
ABTOHOMHBIX TPAHCIIOPTHBIX CPEJICTB MOXKET BbI3BaTh TEHACHIUIO K 1e€ypOaHU3aluU — OCOOEHHO
€CJIM Y4eCThb, UTO BpEMsi, IPOBEJCHHOE B aBTOHOMHBIX TPaHCIOPTHBIX CPEACTBAX, MOXKET ObITH
HOJHOCTBIO MPOYKTUBHBIM C BO3MOXKHOCTSIMHU COBpeMEHHOro oduca. [1]

V3MeHeHnss B TPaHCIOPTHOM OTpaciu OyayT MAacITa0HBIMH M BIEYATISIOMMMHU. YTO
KacaeTcs MOJIOKUTEIbHBIX MOMEHTOB, TO Mbl CTAHEM CBUJETEISIMUA 3HAYUTEIBHOI'O COKPAILEHUS
YyHuclla JIOPOXKHO-TPAHCIOPTHBIX IMPOMCILIECTBUM M Cily4aeB THMOenu JoJed Ha jaoporax,
CHIDKEHMS SKCITyaTallMOHHBIX PacXoJI0OB M IOBBILIEHUs YpOBHsS oOcmyxkuBanus. C apyroi
CTOPOHBI, TeXHOJOru4eckas O6e3paboTuiia OyAeT BBICOKOH, B TO BpeMs Kak psii KOMIaHUM He
CMOT'YT CJIe/I0BaTh U MPUCIIOCAOINBATHCS K HOBOMY IOPSAIKY.
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ARTIFICIAL INTELLIGENCE TAUGHT TO PREDICT POSSIBLE FUTURE OUTCOMES
D.D. Gilderman, student, N.N. Simonova, associate professor
Altai State Technical University after 1.1. Polzunov

Scientists of the Massachusetts Institute of Technology have developed an artificial
intelligence system (1) that can build a picture of the future, that is predict the development of
immediate events according to the presented photo. Artificial intelligence recognizes the image
in the photo, and deep learning algorithms create a short video that anticipates further events.
Having recognized the picture of the bus at the stop and the plane on the runway, the Al can
enliven the picture, showing that the first will start moving along the road, and the second will
fly into the air.



The advantage of such systems is their ability to help cars with autopilot to predict road
accidents. But a very significant drawback of Al is that it cannot choose whom to save in an
accident first of all pedestrians or the driver and passengers. The robot must be trained in basic
skills for anticipating the future so that the car at the intersection does not start moving when
there are pedestrians on it.

Two million videos posted on the Flickr website were used to train artificial intelligence so
that Al could predict the situation at the railway station and in the children's hospital, on the
beach and the golf course.

None of the videos used markings, i.e. tips that help Al understand what is depicted in a
particular situation in each frame. Marking is required in order to teach unmanned vehicles not to
confuse traffic light signals.

After watching the videos, the Al system was shown control photos and set the task of

creating a mini-film, which is the one following the scene presented for the frame. Method of
"adversarial networks" was used to teach Al to create believable videos, i.e. scenarios of the
most probable future. The concept of this method is as follows: video is created by one neural
network, and evaluation of the degree of reality of the proposed future is done by another
network.
There is a continuous conflict between networks. One network that creates a video is trying to
present the best possible version of predictable events, while the second trains its ability to
distinguish it from the actual video that is offered by the first network. Nowadays, the created
videos have a rather low quality, a very short duration of about one and a half seconds, and they
consist of only 32 frames. However, all the videos are fairly clear and show the correct
movements in the frames, for example, the plane taking off upwards. In general, the prediction is
correct.

The next task expansion of the system's capabilities can be achieved by adding more video
clips that are longer in time. It is unlikely that Al can accurately predict events in the next
second, but it can present alternative variants of the projected future. Autopilot systems trained
in this way will be able to predict the location of pedestrians and nearby vehicles in the next
seconds, ensuring safety on the road.

Other examples of the application of this technology are the animation of photos and the
improvement of computer vision.

Microsoft has made progress in improving the algorithm, which is equal to the person in the
accuracy of speech recognition. Robots also taught to read on the lips with an accuracy of 93%,
but it is too early to say that they will be able to predict what the person will say in the next
moment. However, the algorithm, like man, is far from perfect. It is necessary to test the system
in a noisy environment, i.e. on the roads, in cafes, in open spaces and in different weather. The
next stage in the development of the system is not just the recognition of speech by the
algorithm, but its understanding as well.
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Ydensie MaccadyceTcKOoro TEXHOJIOTUYECKOTO HMHCTUTYTa pa3paloTand  CHUCTEMY
uckycctBeHHoro uHteiuiekra (II), koTopas MoXeTr CTpOUTh KapTHHY Oyayliero T.e.
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IpeCKa3blBaTh, PAa3BUTHE ONMKAUIIMX COOBITHUI MO MpexbsBiIeHHOMY (HoTo. MICKyCCTBEHHBIH
WHTEJUIEKT pacro3HaeT o0pa3 Ha ¢ororpadguu, a rIyOMHHBIC alTOPUTMBI OOYYEHHS CO3AI0T
KOPOTKOE€ BHJICO, MPEABOCXUIIAIONIEe JalbHelme coobiTusa. Paco3HaB kapTHHKY aBTOOyca
Ha OCTAHOBKE M CaMOJIETa Ha B3JIETHOU mnojoce, I MoXeT 0KMBUTh KapTHUHKY, I10Ka3aB, YTO
IIEPBBIM HAYHET JBUraThCs 10 JOPOre, a BTOPOH B3JIETUT B BO3AYX.

[IperMyIiecTBOM TaKMX CHCTEM SBIISETCS MX CIIOCOOHOCTH HJIM BO3MOXHOCTH IOMOYb
aBTOMOOWJISIM C aBTONMJIOTOM IPEJCKAa3bIBaTh HECUACTHBIE cllydad Ha jgoporax. Ho BecpMma
cymecTBeHHbIH HegoctaTok UM cocTout B TOM, 4TO OH HE CMOKET BBIOMPATh, KOTO cHacaTh B
JATII B mepBylo ouepelb MEIMIEXOMOB HIM BOJUTENS M MaccaxkupoB. Pobora HeoOXommumo
0o0yunTh 0a30BBIM HaBbIKaM JUIs MIPEAYTaabIBaHus OyIyIIero Ajs TOro, 4ToObl aBTOMOOMIIb Ha
NepeKpECTKE HE Hayall JBUKEHHE IIPU HAJIMYMM HA HEM I1E€LIEXO0/I0B.

JlBa mwinuoHa Buaeo, pa3MelléHHbIX Ha caidte Flickr, ObIM HCHONBb30BaHBI Ui
TPEHUPOBKM HCKYCCTBEHHOTO HHTEIIeKTa, 4ToObl MW Mor mpenckasarh CHUTyalMio Ha
JKEJIE3HOJJOPOKHOM BOK3aJIe U B JIETCKOM OOJBHUIIE, Ha TUISKE U 1osie Uit Tonbda. Hu B ogHoM
BUJICO HE OBUIM MCIOJIBb30BaHBl MAapKHUPOBKH, T.€. MOACKa3Ku, nomoraromme MW nonumars To,
YTO M300paKEHO B KOHKPETHOM CUTyallMM B KaXKIOM Kajape. MapkupoBka TpedyeTcs Uil TOro,
YTOOBI HAYYUTHh OSCIMIIOTHBIE MALIIMHBI HE ITyTaTh CUTHAJIBI cBeTO(Opa,

[Tocne mpocMoTpa BHUACOPOIMKOB CHUCTEME TIOKa3aJld KOHTPOJbHBIE ¢oTorpadun u
nocraBwim nepen MM 3amady caMOCTOSTENBHO C€O3AaTh MHUHH-(DHIBM, HM300paKaroIHid
CIEIYIOIIYI0 3a TPEIbsIBICHHBIM KaapoM cueHy. UYtoOsl Hayuute WU co3naBaTh
npaBaONONOOHBIE  BUACOPOJIMKH, T.6. CIEHAapUU Hambojee BEpOSATHOrO  Oyaylero,
HCIIONIB30BAJICSI METOJ «Bpaxayroux cereit» (adversarial networks). 3ToT MeToa 3aKI04YaeTCs B
TOM, YTO BHUJEO CO3AACTCS OJHOM HEUPOHHOW CEThIO, 4 OLCHKA CTENEHU PEAJbHOCTH
npeiaraeMoro Oyaymero, AeiaeTcsl IpYyrou CeThIo.

Mexay ceTsiMH IPOUCXOANT HENpephIBHBINA KOHGIUKT. OfHA CeTh, KOTOpasi CO3JaeT BHUIEO,
MBITACTCS TMPEACTaBUTh HAWIYYIIMA BapHaHT MPEICKA3yeMbIX COOBITHI, B TO BpeMs Kak
"BTopass" TpEHUPYET CBOI CHOCOOHOCTh OTIMYATh OT PEATHbHOTO TO BHICO, KOTOPOE
IIPEJUIOKEHO TEPBOM ceThl0. Ha CeropHsHui 1eHb Y CO3JaHHBIX BHMJIEO JOBOJBHO HU3KOE
KayecTBO, OYEHb KOPOTKAas MPOJOJIKUTEIBHOCTh OKOJO TMOJYTOpa CEKYHI, U OHHM COCTOST
TOJIKO M3 32 kazapoB. OHAKO, BCE BUACO JOCTATOYHO YETKUE M MOKA3BIBAIOT NPABUIIbHBIC
JBUKEHUS B KaJlpaX, HallpUMep, B3JIETaOINI BBEpX caMoJIET. B 1ieioM npeacka3zanue jienaercs
KOPPEKTHO.

Pemienne ouepenHoi 3agaud - pacUIMpeHUE BO3MOXKHOCTH CHUCTEMBI - MOXHO JOOUTHCH,
nyTeM 100aBiIeHHs OOJBIIEro KOJUYECTBA BUICOPOIUKOB, Oojiee JUIMHHBIX 1O BpeMeHU. Bpsn
mu UM cmoxker TOYHO mpeacka3aTh, COOBITHS B CIENYIONIYIO CEKYHIy, HO OH MOJXET
NPEACTAaBUTh AJIbTEPHATUBHBIE BApUAHTHl MPOTHO3UPYEMOTO Oyaymiero. ABTONUJIOTHI,
oOydeHHble TakuM o00pa3oM,  CMOIYT MpEeACKa3bIBaTh pACMHOJOKEHHE IMEHIEX0J0B U
HaXOJALIMXCS PsSIOM aBTOMOOWJIEH B clenyrollue CeKyHJbl, oOecreunBas 0e30MacHOCTh Ha
Jopore.

Apyrumu mpumepamMu NpPUMEHEHUS JaHHOM  TEXHOJIOTMM SIBJISIOTCA  aHUMHUPOBaHUE
doTorpaduii u yaydmieHue paboTbl KOMIBIOTEPHOTO 3pEHUS.

Kommnanust Microsoft mocturia ycrnexoB B YCOBEPIICHCTBOBAHMM aJTOPUTMA, KOTOPBIN
CPaBHSUICA C YEJIOBEKOM IO TOYHOCTH pacro3HaBaHus peud. Po60TOB Taxke 0OydusIM 4YuTaTh
1o rybam ¢ TOYHOCTBIO 10 93%, HO MOKa paHO TOBOPHUTH O TOM, YTO OHU CMOTYT MPEACKa3bIBATh
TO, YTO CKaKET YEJIOBEK B cienyromiee MrHoBeHue. OJIHAaKO, alropuTM, Kak U YEIOBEK, elle
JaneKo He coBepuieHeH. HeoOXo1MMbl UCTIBITAHUS CHCTEMBI B IIIYMHOI! cpejie, T.€. Ha I0porax, B
kKade, Ha OTKPBITBIX MPOCTPAHCTBAX M B pa3Hyio mnoroay. ClenyromuM >3TanoM pa3BUTHS
CUCTEMBI SIBJISIETCSI HE IPOCTO PACIO3HABAHKME PEYU AITOPUTMOM, HO U €€ TIOHHMaHue.
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APPLICATIONS OF BLOCKCHAIN TECHNOLOGY BEYOND CRYPTOCURRENCY
Giryov A.S. — student, Manukhina I.A. - associate professor
Altai State Technical University after I.I. Polsunov (Barnaul)

Blockchain being relatively a new technology, a representative sample of research is
presented, spanning over the last ten years, starting from the early work in this field. Different
types of usage of Blockchain and other digital ledger techniques, their challenges, applications,
security and privacy issues were investigated. Identifying the most propitious direction for future
use of Blockchain beyond crypto-currency is the main focus of the review study.

Blockchain (BC), the technology behind Bitcoin crypto-currency system, is considered to be
essential for forming the backbone for ensuring enhanced security and privacy for various
applications in many other domains including the Internet of Things (loT) eco-system.
International research is currently being conducted in both academia and industry applying
Blockchain in varied domains. The Proof-of-Work (PoW) mathematical challenge ensures BC
security by maintaining a digital ledger of transactions that is considered to be unalterable.

Furthermore, BC uses a changeable Public Key (PK) to record the users’ identity that
provides an extra layer of privacy. The successful adoption of BC has been implemented in
diverse non-monetary systems such as in online voting, decentralized messaging, distributed
cloud storage systems, proof-of-location, healthcare and so forth.

A Blockchain comprises of two different components, as follows:

1. Transaction: A transaction, in a Blockchain, represents the action triggered by the
participant.

2. Block: A block, in a Blockchain, is a collection of data recording the transaction and
other associated details such as the correct sequence, timestamp of creation, etc.

The Blockchain can either be public or private, depending on the scope of its use. A public
Blockchain enables all the users with read and write permissions such as in Bitcoin, access to it.
However, there are some public Blockchains that limit the access to only either to read or to
write. On the contrary, a private Blockchain limits the access to selected trusted participants
only, with the aim to keep the users’ details concealed.

One of the major benefits of the Blockchain is that it and its implementation technology
is public. Each participating entities possesses an updated complete record of the transactions
and the associated blocks. Thus the data remains unaltered, as any changes will be publicly
verifiable. However, the data in the blocks are encrypted by a private key and hence cannot be
interpreted by everyone.

Another major advantage of the Blockchain technology is that it is decentralized. It is
decentralized in the sense that:

* There is no single device that stores the data, rather they are distributed among the
participants throughout the network supporting the Blockchain.

* The transactions are not subject to approval of any single authority or have to abide by a
set of specific rules, thus involving substantial trust as to reach a consensus.

» The overall security of a Blockchain eco-system is another advantage. The system only
allows new blocks to be appended. Since the previous blocks are public and distributed, they
cannot be altered or revised.

For a new transaction to be added to the existing chain, it has to be validated by all the
participants of the relevant Blockchain eco-system. For such a validation and verification
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process, the participants must apply a specific algorithm. The relevant Blockchain eco-system
defines what is perceived as “valid”, which may vary from one eco-system to another. A number
of transactions, thus approved by the validation and verification process, are bundled together in
a block. The newly prepared block is then communicated to all other participating nodes to be
appended to the existing chain of blocks. Each succeeding block comprises a hash, a unique
digital fingerprint, of the preceding one.

Although the Internet is a great tool to aid every sphere of the modern digital life, it is
still highly flawed in terms of the lack of security and privacy, especially when it comes to
FinTech and E-commerce. Blockchain, the technology behind cryto-currency, brought forth a
new revolution by providing a mechanism for Peer-to-Peer (P2P) transactions without the need
for any intermediary body such as the existing commercial banks [1]. BC validates all the
transactions and preserves a permanent record of them while making sure that any identification
related information of the users is kept incognito. Thus all the personal information of the users
is sequestered while substantiating all the transactions. This is achieved by reconciling mass
collaboration by cumulating all the transactions in a computer code based digital ledger. Thus,
by applying Blockchain or similar crypto-currency techniques, the users neither need to trust
each other nor do they need an intermediator; rather the trust is manifested within the
decentralized network system itself. Blockchain thus appears to be the ideal “Trust Machine” [2]
paradigm.

In fact, Bitcoin is just an exemplary use of the Blockchain. Blockchain is considered to be
a novel revolution in the domain of computing enabling limitless applications such as storing and
verifying legal documents including deeds and various certificates, healthcare data, 10T, Cloud
and so forth. Tapscott [3] rightly indicated Blockchain to be the “World Wide Ledger”, enabling
many new applications beyond verifying transactions such as in: smart deeds, decentralized
and/or autonomous organizations/ government services etc.

Underwood [4] considers the application of Blockchain technology to completely
overhaul the digital economy. Ensuring and maintaining trust is both the primary and initial
concern of the application of the Blockchain. BC can also be used to gather chronological and
sequence information of transactions, as it may be seen as an enormous networked time-
stamping system.

For example, NASDAQ is using its ‘Linq Blockchain’ to record its private securities
transactions. Meanwhile the Depository Trust & Clearing Corporation (DTCC, USA) is working
with Axoni in implementing financial settlement services such as post-trade matters and swaps.
Regulators are also interested for BC’s ability to offer secure, private, traceable real-time
monitoring of transactions.

Blockchain possesses a great potential in empowering the citizens of the developing
countries if widely adopted by e-governance applications for identity management, asset
ownership transfer of precious commodities such as gold, silver and diamond, healthcare and
other commercial uses as well as in financial inclusion. However, this will strongly depend on
national political decisions.
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[IPUMEHEHUE TEXHOJIOI' MU BJIOKYEMHA 3A ITPEJIEJIAMU KPUIITOBAJIFOTBI
I'upes A.C. — ctynent, Manyxuna U.A. - k.¢.H., JOLEHT
AnTatickuii 'ocynapctBennbiii Texanueckuit ynuepeuteT uM. U. U. Tlomsynosa (1. baprayn)

briokueliH sBIsSETCS OTHOCUTENBHO HOBOW TEXHOJOTHEH, CYIIECTBYIOIIMN 0Opaser]
OXBAaTBIBACT MOCJIEIHUE AECATh JIET HCCIENOBaHW, HAa4YMHAs C paHHEH padoThl B JAaHHOMN
obnacTu.

bnokueitH 3TO TEXHOJNOTWS KPUITOBATIOTHON CHUCTEMBI OWTKOMH, KOTOpas CUYHTACTCS
HeoOXxoauMon uid (OpMUpPOBaHMSI OCHOBBI JUIsl OOECHEYEHUs IOBBIIIEHUS O€30MacHOCTH U
KOH(HICHIIMATBHOCTH JJIS Pa3IMYHBIX NPUIOKEHUH BO MHOTHX JAPYIHX JIOMEHAX, BKIIOYas
cucremy MHtepHer Bemeil. B Hacrosiee BpemMs MEXIyHAPOIHBIE HUCCIEIOBAaHUSA MPOBOISATCS
KaK B aKaJIeMUUYECKUX Kpyrax, TaKk U B IIPOMBILUIEHHOCTH, PUMEHss OJOKYEHH B PAa3IUYHBIX
obmactsax. Maremaruueckas 3ajada JIOKa3aTelIbCTBA BBIIOJIHEHUS pabOThl oOecrneynBaeT
0e30macHOCTh OJOKueiiHa, moaaepkruBasi HU(GPOBONM PETUCTP TPAH3AKIHMA, KOTOPBIA CUATACTCS
HEU3MEHHBIM.

Kpome TOro, OnOKYeHH HCIOJIB3YyEeT CMEHHBIM OTKPBITHIA KIIOY Ui 3allucu
UJCHTU(QUKATOpAa IOJIb30BaTeNs, KOTOPBIH  0OecrneuuBaeT JIONOJIHMUTENbHBIH  YpOBEHb
KOH(HICHIIMATHHOCTH. YCIIEUTHOE BHEIpEHHE OJOKYeiiHa OBLIO peaqu30BaHO B PA3TUYHBIX
HEJCHEKHBIX CUCTEMAxX, TAKUX KaK OHJIAMH-TOJIOCOBAaHME, [ELEHTPAIM30BaHHAs Iepenada
COOOIIeHNH,  pacmpeleNieHHbIe  CHCTEMbl  OOJAauHOTO  XpaHEHHs,  JI0Ka3aTeIbCTBO
MECTOIIOJIOKEHHUS], 31PaBOOXPAHEHUE U T. 1.

bnokueitH cocTOUT U3 ABYX Pa3lUYHBIX KOMIIOHEHTOB, CIEAYIOUIMM 00pa3oM:

1. Tpanzakuus: TpaH3akuus B OJIOKYelHe MpeicTaBiseT [eiicTBUE, WHULHMUPOBAHHOE
YYaCTHUKOM.

2. bnok: Onoxk B OnokyelHe mpeacTaBisieT co0OW HAOOp JaHHBIX, 3aMMCHIBAIOIIMX
TpaH3aKLHUIO U IPYTHe CBSI3aHHBIE C HEHM JETajlM, TaKMe KaK IpaBHJIbHAs MOCJIEA0BATEIbHOCTD,
BPEMEHHAsI METKA CO3JaHMs U T. 1.

brokyeiiH MokeT ObITh Kak MyOJIMYHBIM, TaK U YACTHBIM, B 3aBHCHUMOCTH OT c(epsl ero
UCNOIb30BaHUsA. OTKPBITHIM OJOKUYEHH MO3BOJISET BCEM IOJB30BATENSIM C pa3pelICHUsSMU Ha
YTEHHE W 3allUCh, TAKUMHM KaK OWTKOWH, JOCTYHn K Hemy. TeM He MeHee, €CTb HEKOTOpbIe
nyOJInYHbIe OJOKMPOBKH, KOTOPhIE OIPAaHUYUBAIOT AOCTYH TOJBKO JJIsl YTEHUS WM JUIS 3aIHCH.
HamportuB, wacTHbIi OJOKYEHH OrpaHMYMBAET JOCTYN TOJBKO K H30paHHBIM JOBEPEHHBIM
YYaCTHHUKAM C T€M, YTOOBI CKPBIBATh JETAJIH M10JIb30BATEICH.

OaHMM M3 OCHOBHBIX MPEUMYIIECTB OJIOKYEIHA SIBJISIETCA TO, YTO OH U €ro TEXHOJIOTHS
BHE/IpEHUs SBIAIOTCS oOmenoctynHbiMud. Kakngas yuacTByrolas opraHusanus o0unajaer
OOHOBJICHHON TOJHOM 3alMChI0 TPAH3aKUUN U CBA3aHHBIX OJOKOB. TakuM 00pa3oM, daHHbIE
OCTAalOTCsl HEM3MEHHBIMHU, TaK Kak JII0Oble M3MEHEHUs OyayT myOiauuHO mpoepsTbes. OqHaKo
JaHHble B OJoKax MMHUQPYIOTCA 3aKPbITHIM KIIOYOM U, CIEAOBATEIbHO, HE MOIYT OBITh
MHTEPIPETUPOBAHBI BCEMU.

JlpyruM BaKHBIM MPEUMYLIECTBOM TEXHOJOTMH OJjoKuYeliHa SBJISETCS TO, YTO OHa
JeneHTpanu3oBada. OH AELEHTPAIN30BaH B TOM CMBICIIE, UTO:

* Her equHOro ycTpoicTBa, KOTOPOE XPaHUT JaHHBIE, a paCIpeeNseTcs CPeId YIaCTHUKOB
0 BCEl ceTH, Mo iep KUBatOIeH OJIOKYEHH.

* TpaH3akuuu He MOJUIeXKAT YTBEPXKIACHHIO HU OJAHOMY OTAEIbHOMY OpTaHy BJIACTH HIIU
JIOJDKHBI cOOII0/1aTh HA0OP KOHKPETHBIX MPABUJI, YTO MPEATNOJIaraeT CyIllecCTBEHHOE JI0BEpUe K
JOCTH>)KEHHUIO KOHCEHCYCa.

* Eme onnum mnpeumyIiecTBOM sBiseTcss oO0IIas 0e30MacHOCTh CHUCTEMbI OJOKYeiHa.
Cucrema mno3BoJisieT A00aBisATh HOBble OnOKH. [lockonbKy mpenpiaymiue OJOKU SBISIOTCS
0O0IIeJOCTYITHBIMU M paclpeieleHbl, OHU He MOTYT ObITh U3MEHEHBI I IIEPECMOTPEHHBI.

UtoObI HOBasi TpaH3aKIKs OblIa 700aBIICHA B CYIIECTBYIONIYIO IIETIOYKY, OHA JOJKHA OBITh
HOJATBEpPXK/I€HA BCEMM YYAaCTHHUKAMH COOTBETCTBYIOUIEH cucTeMbl OsokueiiHa. [[nst Takoro



npouecca MPOBEPKM M IMPOBEPKM YYACTHUKHM JOJKHBI HNPUMEHSTh KOHKPETHBIH aAJITOPUTM.
CootBercTBylOl[asi cuctemMa OJOKYeiHAa oOmpeneisieT TO, YTO BOCHPUHMMAETCS Kak
«IEUCTBUTEIIBHOE», KOTOPOE MOXKET BAPBUPOBATbCA OT OIHOM CHUCTEMBI K Jpyrou. Psan
TpaH3aKUUH, 0JOOPEHHBIX MPOIEIYPOil MPOBEPKH U MPOBEPKH, OOBETUHSIIOTCS BMECTE B OJIOK.
3areM BHOBb MOATOTOBJICHHBIN OJIOK MEpeaeTcss BCEM APYTrHMM YYacTBYIOIIUM Y3J1aM, KOTOpbIE
JOJKHBI OBITH OOABIEHBI K CYIIECTBYIOMIEH 1ernoyke OiokoB. Kaxaplii mocnenyromuii 610K
COJICPIKHT X3, YHUKATIBHBIN HU(POBOM OTIIEUATOK, TPEIBITYIIETO.

Hecmotps Ha TO, yT0 MIHTEpHET - OTIMUHBIA MHCTPYMEHT JUIsl OKa3aHMs MOMOLIM BO BCEX
cdepax COBpeMEHHOU IU(PPOBOI KU3HH, OH MO-TIPEKHEMY KpaiflHe OMIMOOYEH C TOYKH 3PEHUs
OTCYTCTBHS 0€30MaCHOCTH U KOH(PHUIESHIIMATBHOCTH, OCOOCHHO KOTa peyb UJIET O (PUHAHCOBBIX
TEXHOJIOTHSX W 3JIEKTPOHHOM KoMMepHuH. bBiiok4eiH, TEXHOJIOTHWsS KpUITOBAIIOTHI, BbI3Bajla
HOBYIO DEBOJIOLMIO, TPEJOCTaBUB MEXaHHU3M Ui TpPaH3aKIUH OJHOPAHTOBOW ceTh 0e3
HEOOXOJUMOCTH  KAaKOro-JIn0o IMOCPEIHUYECKOTO OpraHa, TaKOro Kak CYHIECTBYIOLIUE
KoMMepueckue OaHku [1]. biokdeiiH mpoBepseT Bce TpaH3aKIMH M COXPAHSIET MX MOCTOSIHHYIO
3aMuCh, YIOCTOBEPSSACh, YTO Jt00as WIACHTU(UKAUMOHHAS HHGOpMAIMs MOJIb30BaTEICH
coXpaHsieTcs B MHKOTHUTO. Takum oOpa3om, Bcs MepcoHalbHas MH(OpMaLUs MOIb3oBaTeneit
M30JIUPYETCsl MPU HOJATBEPKICHUM BCEX TPAH3aKUMHU. DTO JOCTUIAETCS MYTEM COIJIACOBAHMS
MacCOBOT'O COTPYAHUYECTBA IMyTEM HAKOIUICHUS BCEX TPaH3aKUUU B IU(POBON KHUTe HA OCHOBE
KOMIIBIOTEPHOIO0  Kojaa. Takum oOpa3oM, TpuMeHss OJOKYEMH WM  aHaJOTWYHbIE
KPUIITOBAJIOTHBIE METOJIbI, IOJb30BATENSIM HE HYKHO JIOBEPATH IPYr JAPYry M HE HYXEH
IIOCPEIHUK; CKOpEE IOBEpPHUE MPOSBIACTCA B CaMOM JCLEHTPAIN30BAHHOM CETEBOM CHCTEME.
Taxum 00pa3om, OJOKYEHH ABIISACTCS UCaTbHON Mapagurmoi « MarHbl JoBepHs» [2].

dakTHyecku, OUTKOWH — 3TO TPOCTO TMPHMEP HCIOIB30BaHU OJokueiHa. biokueitn
CUMTAeTCSi HOBOM peBoJOLMEd B OOJACTH BBIYUCIUTENBHOM TEXHUKH, IO3BOJISIONIECH
Oe3rpaHUYHbIE MPUIIOKEHHUS, TAaKUE€ KaK XPaHEHUWE U IPOBEpPKA HOPUIUYECKUX JIOKYMEHTOB,
BKJIIOYas TOKYMEHTHl U pa3inyHble cepTU(UKATHI, JaHHbIE O 3ApaBOOXpaHeHuu, VHTepHeT
Bemieit, OOnadHble XpaHWIMIA W T. A. TanckoTT [3] chpaBemiuBO yKas3all, 4TO OJOKYEHH
ABIsieTcs «BCceMUpPHON KHUTOI», YTO MO3BOJISAET UCIOIb30BaTh MHOKECTBO HOBBIX IPUJIOKEHUH,
NOMHMMO IPOBEPKM TpaH3aKLUUM, TaKUX KakK: yMHbIE JeJa, JACLEHTPaJu30BaHHblE U / WU
ABTOHOMHBIE OPTaHU3ALUY / TOCYJApPCTBEHHbIE CIYKOBI U T. 1.

AnpnepByn [4] paccMmaTpuBaeT NpPUMEHEHHWE TEXHOJOTHMH OJIoKYeiiHa i TOJHOMN
nepecTpoiku 1MQPpoBoi SKOHOMHUKH. ObecneueHue M NOJJIEpP)KaHUE JOBEpUs — 3TO Kak
NepBUYHAas, TaK U NEpBOHaYalIbHas MpoliieMa NpuMeHeHus 6JokueliHa. brokueliH Takke MOKeT
UCMOJB30BaThCsl  JUIsl cOOpa XpOHOJIOTMYECKOM M IOCHeloBaTeabHOM HH(OpMauun o
TpaH3aKLHUAX, MOCKOJIbKY 3TO MOXXHO paccMaTpuBaTh KaK OrPOMHYIO CHCTEMY BPEMEHHOIO
TUCHEHUS B CETH.

Hampumep, NASDAQ(amepukanckass Oupxa, CHCHHAIM3UPYIOMAACS Ha  aKIUAX
BBICOKOTEXHOJIOTHYHBIX KOMIaHui) ucrnoib3dyer cBoi «Ling Blockchain» nns perucrpanuum
CBOMX OIepalil ¢ 4acTHBIMHM LIeHHbIMM Oymaramu. Mexnay tem JlemosutapHas lleneBas u
Knupunrosass Kopnopauus (DTCC, CIIA) paGotaer ¢ Axoni B OCyLIECTBIEHUH (PUHAHCOBBIX
pacueTHBIX YCIyr, TaKWX KaK BOMPOCHI IMOCIE TOPIOBIM M CBOMBL. Perymstopsl Takxke
3aMHTEpEecOBaHbl B  cHocoOHOcTHM  OnokueiiHa oOecreyuBaTh  O€30MACHBIA, YACTHBIH,
OTCJIC)KMBAEMbIN B PEKUME PEabHOIO BPEMEHH MOHUTOPUHT TpaH3aKLUH.

bnokueitn ob6nazaeT OrpoMHBIM MOTEHIMAJIOM B PACIIMPEHUH IpaB M BO3MOKHOCTEH
rpaXJaH pa3BUBAIONIMXCA CTpPaH, €CIM OHU IIUPOKO HCIOJB3YIOTCS MPHIOKEHUSIMU
AIIEKTPOHHOTO YIPABICHUS Ul YIPaBIeHUs WIACHTU(UKALUEH, Iepeaayn mpaB cOOCTBEHHOCTH
Ha JparolieHHble TOBaphbl, TaKWe KaK 30JI0TO, cepedpo M anmMas, 3paBOOXpPAHEHHUE U JIpYyTrHe
KOMMEpUYeCKre MPUMEHEeHHUs, a Takke Mpu pruHaHcoBoM uHTerpannu. OnHako 310 OyJaeT CUIbHO
3aBHCETh OT HAllMOHAJILHBIX OJUTHUYECKUX PELICHUH.
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Computers have become an essential part of our lives, especially in the cinematography.
Recent computer advancements have redefined various aspects of making movies, commercials,
games, etc. Capabilities of computer technology have allowed the discovery of endless
innovation possibilities. These days computer generated effects have acquired center stage in
everything from a basic advertisement, to games, big budget films to television. This wasn’t the
case before the emergence of computer graphics.

Before computer graphics made inroads in the entertainment industry, the world of
entertainment was a duller place. The emergence of computer and its understanding has made the
interpretation of data easier. It has had a severe impact on many types of media and has
transformed animation, gaming industry and movies. Prior to becoming a vital element of
entertainment, it underwent a transformation by leaps and bounds.

Virtual cinematography is the set of cinematographic techniques performed in a computer
graphics environment. This includes a wide variety of subjects like photographing real objects,
often with stereo or multi-camera setup.

The name of the first film, using computer graphics, received the film "Western world",
released in 1973. Sometime later the audience was introduced its sequel-the film "Future world".
In both films, which tell the story of rebellious androids, computers were used to generate
landscapes that are visible to the eyes of robots. The next film, in which computers were used to
create graphics, was the fourth episode of the Saga "Star wars" by George Lucas - "Star wars.
Episode 1V: a New hope", released in 1977.

Pixar Studio, which created the first digital character in the movie, a decade later gave rise
to all modern full-length computer animation. In 1995, she released the legendary toy Story.
Long-term experience of the company in the field of creation of three-dimensional graphics
resulted in the film which was loved by several generations of children.

It took four years, 800,000 machine hours, and terabytes of disk space to create an 81-
minute painting. Thanks to the "history of toys", nowadays classic animated films have remained
except on television, and they are made with the help of computers.

Video editing software is an application program which handles the post-production video
editing of digital video sequences on a computer non-linear editing system (NLE). This software
is typically based on a timeline interface paradigm where sections of moving image video
recordings, known as clips, are laid out in sequence and played back.

Modern computer technologies allow tocreate pseudo-stereo images using computer
graphics, without the use of stereo cameras.It is possible to transform the existing "flat" image
into a three-dimensional image by synthesizing the second part of the stereo pair.

The creation of huge physical models consumed time. In case of computer graphics, the
need of fabrication and fixing the joints is eliminated. All it takes is a set of skilled workers to



get the work done easily and quickly. Computer graphics continue to assist movie makers in
developing breathtaking animations. The scenes are getting more and more realistic and hard to
distinguish. The availability of experts and software with phenomenal features makes it a
cakewalk to blend the real shots with special effects scenes.

In 2003, Ghosts of the Abyss by James Cameron was released as the first full-length 3D
IMAX feature filmed with the Reality Camera System. This camera system used the latest HD
video cameras, not film, and was built for Cameron by Vince Pace, to his specifications.

Technology "motion capture” has become a real salvation for the cinema and gaming
industry. Its loud debut in the movie took place in the second part of "Lord of the rings" Peter
Jackson: Gollum, played by actor Andy Serkis was the first digital character, actively interact
with live characters.

In 2009, with the technology called "performance capture™ on stage came James Cameron
with his "Avatar". The movements of the actors ' bodies and faces along with the sound were
recorded simultaneously.

Chroma key compositing, or chroma keying, is a visual effects / post-production technique
for compositing two images or video streams together based on color hues . The technique has
been used heavily in many fields to remove a background from the subject of a photo or video —
particularly the newscasting, motion picture and videogame industries. A color range in the
foreground footage is made transparent, allowing separately filmed background footage or a
static image to be inserted into the scene. The chroma keying technique is commonly used in
video production and post-production.

Once the 3D geometry, textures, reflectance field and motion capture are done and an
adequate capture and simulation of the BSDF over all needed surfaces and the virtual content has
been assembled into a scene within a 3D engine, it can then be creatively composed, relighted
and re-photographed from other angles by a virtual camera as if the action was happening for the
first time. Considering the present dependency of movies on computer graphics, one thing is for
sure, the future of movies aided with computer graphics is going to push the limits of
innovations. Numerous possibilities of graphics have already made our jaws to drop. The movies
in the future may amaze us with exceptional effects, further blurring the lines between reality
and special effects. The way computer graphics has revolutionized the industry in a short span of
time; one can expect the future to be further thrilling with special effects. Gone are the days,
when it took months to create a six legged model, which made the audience scream.As the
demand for innovations is always high in the entertainment industry, it becomes imperative to
provide viewers improved picture quality. The distance this technology has travelled over the
decades, promises of even more amazing future for the viewers.
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KommproTepsl cTanm HEOThEMIIEMOW YacThIO HAIlleW KU3HU, OCOOCHHO B KUHEMartorpade.
[locnenHre KOMIIBIOTEPHBIE JOCTHKEHHUSI NEPEONPENCIIMIIA Pa3IUYHbIE ACHEKThl CO3JAaHUs



(GMIBMOB, pEeKJIAMHBIX POJHMKOB, UTP U T. JI. BO3MOXHOCTH KOMITBIOTEPHON TEXHUKH MO3BOJIHIN
OTKPBITh OECKOHEUHBbIE MHHOBAI[MOHHBIE BO3MOXXHOCTU. B 3TH 1HU KOMIIBIOTEpHBIE (P HEKThI
MPHOOPEN IEHTPAIIBHOE MECTO BO BCEM: OT 0a30BOW pEKIIaMBbl IO UTP, OOJBIINX OOKETHBIX
(GWIBMOB J10 TEJIEBUACHUSA. DTOT0O HE ObUIO J10 MOSIBJICHHSI KOMIBIOTEPHON Ipa(UKH.

Jlo Hauaia UCMOIb30BAHUS KOMIBIOTEPHON Irpaduku MHAYCTPUS MHpa pa3BlIcueHU Oblia
Oonee ckyuHol. [losiBlIeHMEe KOMIbBIOTEpa M IOHMMaHUE €ro BO3MOXKHOCTEH 00Jerduio
MHTEpIIpeTannio JaHHbIX. OH OKa3aa CEpbe3HOE BIMSIHUE HA MHOTHE BUJbl MEINATEXHOJIOTHHN U
TpaHC(OPMHUPOBAJl AHUMAIMIO, WIPOBYKD MHIYCTpUI0O U (uibMbl. Jlo Toro, kak craTb
OTIPENIENIAIONINM 3JIEMEHTOM B cpepe pa3BIeueHHA, OH Pa3BUBAJICS HE TI0 JHAM, a [0 YacaM.

Bupryanenplii  kuHemarorpad - COBOKYIHOCTb KHHEMaTorpauyeckux IMpHEMOB,
BBITOJIHSAEMBIX B KOMITBIOTEPHON I'pauueckoil cpene. DTo BKIIOYACT B ce0sl IMUPOKUN CIIEKTP
CPEeACTB, TaKMX Kak (ororpadupoBaHue peanbHbIX OOBEKTOB, YAaCTO CO CTEPEOCHCTEMOW WU
MYJIbTUKaMEPOM.

3BaHME MEpBOro (huiIbMa, UCIOJIB3YIOLIET0 KOMIIBIOTEPHYIO TpaduKy, HOIy4dus (uibM
"3amagueiii mup", Beimenmmii B 1973 roay. ChoycTs HEKOTOpoe BpeMs 3pUTENIsIM  Obul
npezicTaBieH ero cuksen-¢puiasm "Mup Oyaymero". B oboux ¢uibMax, paccka3blBarOLIUX
UCTOPUIO MSATEXHBIX aHAPOUJIOB, KOMIBIOTEPHl HCHIOJIb30BAINUCH JUISI CO3/aHUs Iel3axkeH,
KOTOpble BUJAHBI TJa3amMu poOoToB. Crenyomum (UIBMOM, B KOTOPOM KOMIIBIOTEPHI
UCIIOJIb30BAIMCH JIUIsL CO3JaHMs TpadUKH, CTal YeTBEPTHIA AMU301 caru "3Be3JgHbIC BOWHBI "
Jxopmxka Jlykaca - " 3Be3ansie BoiHbL. Onu3on [V: HoBas nanexna", BolnylieHHsld B 1977
rojy.

Crynus Pixar, co3gaBmas mnepBoro «uudpoBoro» mnepcoHaxa B (uiabme, CIycTs
JECSATUIIETUE CO3/1ajla BCIO COBPEMEHHYIO IOJHOMETPAXXHYIO KOMIIBIOTEPHYIO aHMMaluioo. B
1995 rony oHa BeimycTHIIA JiIereHAapHYIO «VcTopuio urpymek». MHOTONIETHHN ONBIT KOMIIAHUU
B 00JacTu co3laHUs TpPEeXMEpPHOH Tpauku BBUIMICS B (GWIBM, KOTOPBIH ObUT JTHOOUM
HECKOJIbKUMM TOKOJEHUAMHU JeTei. s co3pganus 81-MMHYTHOM KapTHHBI MOTpeOOBasoCh
yeTeipe roma, 800 000 mMamMHHBIX YacoB W TepabalT AMCKOBOTO MpocTpaHcTBa. biaromaps
"Hcropun urpyiek", B HalllM THU KJIACCUYECKHE aHMMAllMOHHBIE (PMIIBMBI OCTAJIUCh pa3Be YTO
Ha TEJIEBUJCHUM, U JIETAIOTCS OHU C TIOMOIIIbIO KOMITBIOTEPOB.

ITporpammHoOe obecrieueHue JUIsl pelakTUPOBaHUS BUJIEO IPEACTaBIsIET OO0 MPUKIIAAHYIO
porpaMMy, KOTOpasi MPOBOJUT OKOHYATEIbHBIMH MOHTaX LU(POBBIX BHUJIEO HAa KOMIIBIOTEpE
HenuHeHoi  cucremoit  penaktupoBaHus (NLE). HWutepdeiic 3Toro mporpammHOro
oOecrniedyeHus, Kak IPaBUJIO, OCHOBAaH HAa BPEMEHHOM IIKaje, IJe BUAE03alluCh pa3felieHa Ha
KYCKH, W3BECTHBIE KaK KIMIBI, KOTOPHIE BBIKJIAABIBAIOTCA B IOCIEJOBATEIbHOCTH U
BOCTIPOM3BOSTCS.

CoBpeMEHHBIE  KOMIIBIOTEPHBIE  TEXHOJIOTMM  MO3BOJIAIOT  CO3[aBaThb  IICEBJO-
CTepeon300pakeHNs C MCIOJIb30BAaHUEM KOMIIBIOTEPHON rpaduku, 0e3 HCHOoIb30BaHUSA
cTepeokamep. MoxHO MpeoOpa3oBaTh CyliecTByoIIee "TIockoe" n300pakeHue B TpeXMepHOe
MyT€M CUHTE3a BTOPOM YacTH cTepeonapsbl.

Co3naHue OorpoMHBIX (PU3UYECKUX MOjeNel moTpediisiio BpeMs. B ciyyae KOMIbIOTEpHON
rpaduky, HCKIIOYEHa MOTPEOHOCTh HM3rOTOBJIECHUS U (PUKCUpOBaHUS coeduHeHus. Bcee 3to
NPUHUMAETCSI COCTAaBOM KBATU(DUIMPOBAHHBIX PaOOYMX, ISl TOTO YTOOBI OCYIIECTBUTH paboTy
nerko u ObicTpo. KommprorepHasi rpaduka TpoaoJDKaeT MOMOTaTh co3JaTeNsiM (UIBMOB B
pa3paboTke 3axBaThIBalOIIMX aHUMAlMid. CIEeHbl CTaHOBATCS Bce Oojiee peaTMCTUYHBIMH.
Hanuuue cnennamucToB W MPOrpaMMHOTO OOECIeueHHUsl C BBIJAIOUIMMUCS XapaKTepUCTUKaMU
Jenaet paboTy M0 COBMEIIEHHIO peallbHBIX CheMOK cO crendddeKkTaMu T0BOIBHO MPOCTOM.

B 2003 rony «lIpu3paku Oe3mnbl» JkeliMca Komepona ObumH BBIMYIIEHBI B KaueCTBE
nepBoii momHoMeTpaxHoit 3D-kaptuabl IMAX, cHATON ¢ momomkio cucteMsl “reality camera”.
Ota cuctema KaMepbl UCIoJIb30Bajia HoBeue Buaeo-HD kamepsl, a He QuiibM, KoTOpble ObLIH
co3nanbl Buncowm Ileficom st Kamepona 1o ero TeXHU4ECKMM XapaKTEPUCTHKAM.

Texnonorus "motion capture" crajia HaCTOSILIUM CIACEHUEM JJISi UHIYCTPUH KUHO U UTP.
E€ rpomkuii ne00T B KHHO cocTOsuics BO BTOpoil wactu "Bnacrenuna xonen" Ilutepa



Jlxekcona: Tommym, kotoporo cwirpan aktep OHau Cepkuc, ObUl NEpBBIM LUGPOBHIM
MEPCOHAKEM, AKTUBHO B3aMMOJECHCTBYIOIIUM C JKMBbIMU mepcoHaxkamu. B 2009 romy c
TEXHOJIOTHEeH moj Ha3BaHueM '"performance capture" Ha cueny Bbimen Jxeitmc Kamepon co
ceouM "ABarapom". OZHOBPEMEHHO 3alMCBHIBAINCH JIBMXKEHHS TEJl U JIUL[ aKTEPOB BMECTE CO
3BYKOM.

XpoMmakeii npeacTapiseT co0oil BuzyanbHble 3Q(GEKThl WIH MOCTIPON3BOACTBEHHBII METO
JUIsL COBMEUIEHMSI JIBYX H300pak€HUN WIM BMJIEONOTOKOB BMECTE HAa OCHOBE ILIBETOBBIX
OTTEHKOB. DTOT METOJ] ObUT LIMPOKO MUCIOJIb30BaH BO MHOTUX 00JIACTAX, UTOOBI yIanuTh (poH Ha
¢dororpaduu, BuIEO, BHITYCKE HOBOCTEH, B KHHO(QMIbMAX W BUACOUrpax. J(nama3oH 1BeTOB Ha
nepeHeM TUIaHe CTAHOBUTCS MPO3PAYHBIM, YTO MO3BOJISIET BCTABIIATD B CLIEHY OTIEJIBHO CHATHIC
(OHOBBIE KAAPBI WIIK CTaTUYECKHE N300paskeHHsI. TeXHOIOT s XpOMaKeH ITMPOKO UCTIOIb3YyeTCs
B IIPOM3BO/JICTBE BUIEO U MOCIEAYIOIEH X 00paboTKe.

Kak tompko Obumicaenansl 3D-reomerpusi, TEKCTYpbl, MOJS OTPaXCHUH U 3axBar
IBUKEHHS, HeoOxonumoe ¢ukcupoBanue u monenupoBanue BSDF mo Bcem HeoOXoaumbiM
MOBEPXHOCTSIM, U BUPTYaIbHOE COJEPKUMOE OBIJIO COOpaHO B cleHy B 3D-IBHXKKE, OHA MOXKET
OBITH TBOPYECKU COCTAaBJICHA, NMEPEOICHEHA U MOBTOPHO 3aCHATA C JAPYTUX YITIOB BUPTYaIbHOMN
KaMepoW, Kak eciu Obl JeWCTBHE IPOUCXOAWIO B MEPBBIM pa3. YUUTHbIBasS HBIHEUIHIOKO
3aBHCUMOCTH (PUIIbMOB OT KOMITBIOTEpHOU TpaduKku, OJHO MOXKHO CKa3aTh HaBEpHsKa, Oyayliee
(GMIEMOB, KOTOPBIM OHA TIOMOTAET, OYy/AET pa3BUTaTh IPAHUIIBI HHHOBAIMA. MHOTOYNCIICHHBIE
BO3MOXXHOCTH TpaduKHU YK€ 3aCTaBWJIM HAIIU YETIOCTH yrnacTb. DuiabMbl B OyAyIieM MOTYT
YIUBUTh HAC HCKIIOYUTENBHBIMUA S ¢dekramu, eme OoJblne pa3MblBas TPAaHHUIBI MEXKIY
peanbHOCTBIO U criepddekramu. To, Kak KoMIblOTepHas rpaduka Mpou3Belia PEBOIIOIUIO B
OTpacJIy 3a KOPOTKHM MPOMEKYTOK BpEMEHH, MOXKHO 0KUJaTh, YTO Oyayuiee OyzaeT eule ¢ Oosee
3axBaThIBatOIIUM crerp@dexramu. [Iponyn Te AHHU, KOTIa MOTPeOOBAINUCH OBl MECSIIbI, YTOOBI
CO3/aTh IIECTUHOTYIO MOJIENb, KOTOpasl 3acTaBUiIa ayJUTOpPHIO0 Kpudarbh. [lockonbKy crpoc Ha
WHHOBAIIMM B WHAYCTPUU Pa3BIICUCHMI BCErJa BBICOK, KpaiiHE Ba)KHO OOECIEUUTH 3PUTEISIM
yIy4IIeHHOE KauecTBO u300pakeHus. [1yTb, KOTOPBIi 3Ta TEXHOJIOTHS MPOILIA 33 ECATHIICTHS,
oOermaer emie 6osee yIUBUTENbHOE OyayILee Il 3puTelielt.
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CLOUD TECHNOLOGY
Levchenko L.Yu. — student, Manukhina I.A. - associate professor
Altai State Technical University after I.I. Polsunov (Barnaul)

Cloud technology has become an important part of our life. These technologies are
relatively recent, but it has already become very popular. Cloud technology is used by
organizations and by ordinary people.

Many people have heard terms like “cloud” and “cloud technology”, but still do not fully
understand it. What is cloud technology?

Simply put, cloud technology is the delivery of computing services—servers, storage,
databases, networking, software, analytics and more—over the Internet (“the cloud”).Companies
offering these computing services are called cloud providers and typically charge for cloud
computing services based on usage, similar to how you are billed for water or electricity at
home.[1]



Cloud technologies services cover a vast range of options now, from the basics of storage,
networking, and processing power through to natural language processing and artificial
intelligence as well as standard office applications. Pretty much any service that doesn't require
you to be physically close to the computer hardware that you are using can now be delivered via
the cloud.[2]

Speaking of cloud technology, it is impossible not to mention their types.

Types of cloud technology

— private

— public

— hybrid

Let's consider the main types

Private cloud services are delivered from a business's data center to internal users. Internal
users may or may not be billed for services through IT chargeback.

In the public cloud model, a third-party cloud service provider delivers the cloud service
over the internet. Customers only pay for the CPU cycles, storage or bandwidth they
consume.[3]

A hybrid cloud is a combination of public cloud services and an on-premises private cloud,
with orchestration and automation between the two.

The goal of a hybrid cloud is to create a unified, automated, scalable environment that takes
advantage of all that a public cloud infrastructure can provide, while still maintaining control
over mission-critical data. [4]

Cloud Technologies architecture refers to the various components and sub-components of
cloud that constitute the structure of the system. Broadly, this architecture can be classified into
two sections:

- Front-end

- Back-end [5]

Front End is the visible interface that computer users or clients encounter through their
web-enabled client devices. But it should be clear here that not all cloud technologies systems
will use the same user interface.

Back End is the “cloud” part of a cloud technologies architecture, comprising all the
resources required to deliver cloud-technologies services. A system’s back end can be made up
of a number of bare metal servers, data storage facilities, virtual machines, a security
mechanism, and services, all built in conformance with a deployment model, and all together
responsible for providing a service.[6]

Let's consider the two terms laas and Paas

Infrastructure as a service (laaS) is a standardized, highly automated offering, where
compute resources, complemented by storage and networking capabilities are owned and hosted
by a service provider and offered to customers on-demand. Customers are able to self-provision
this infrastructure, using a Web-based graphical user interface that serves as an IT operations
management console for the overall environment. API access to the infrastructure may also be
offered as an option. [7]

Platform as a service (PaaS) is a cloud technologies model in which a third-party provider
delivers hardware and software tools -- usually those needed for application development -- to
users over the internet. A PaaS provider hosts the hardware and software on its
own infrastructure. As a result, PaaS frees users from having to install in-house hardware and
software to develop or run a new application.

Cloud technology have become very popular. One can definitely expect to see more and
more peoples making a shift to cloud. One day “everybody would be in the clouds!"
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OBJIAYHBIE TEXHOJIOI'MHU
JleBuenko JL.IO. — cryaent, Manyxuna U.A. - k.].H., 1O1EHT
Anrarickuii ['ocynapctBenHsiil Texanueckuil yausepeurer um. WM. W. ITonsynosa

OOnauHble TEXHOJIOTUH CTAJIH BAKHOM YacCThIO HAIICH )XKU3HHU. DTHU TEXHOJIOTHH TOSBUIHNCH
CPaBHHUTEIBHO HENAaBHO, HO YK€ CTald O4YeHb MNONyIsipHbIMU. (OOayHble TEXHOJOTUU
UCTIOJIE3YIOTCSI OPTAHU3AIMSIME U TPOCTHIMH JIFOIBMH.

MHorue ciblani Takue TEPMUHBI, KaK «00JaKo» U «00JIayHble TEXHOJIOTHH», HO JI0 CUX
1Op HE JI0 KOHIIA TOHMUMAIOT UX. YTO Takoe 00JIauHbIe TEXHOIOTHH?

[Ipomie roBops, o6nayHble TEXHOJIOTHH - 3TO MPEIOCTABICHUE BBIUUCIUTENbHBIX YCIIYT-
CepBEPOB, XpaHWIHIL, 0a3 JTaHHBIX, CETEH, MPOTPAMMHOTO OOECIICUCHHs, AaHATUTUKA U MHOTOE
npyroe-uepe3 MarepHet (“o6nako”). Kommnanuu, npeanararoimiye 5Ti BRIYUCIUTENbHBIE YCIYTH,
Ha3bIBAIOTCS  OOJAYHBIMH TIOCTABIIMKAMH ¥ OOBIYHO B3WUMAIOT IUIATy 3a OOJayHbIe
BBIUMCIUTENbHBIE YCIYTH HAa OCHOBE HCIOJIh30BaHMS, aHAIOTUYHO TOMY, KaK BbI OIIAYMBAETE
BOJIY WJIM DJIEKTPUYECTBO AoMa. [1]

OOnayHple  BBHIYUCIUTENBHBIE CIYKObl  TEMeph  OXBATHIBAIOT  IMUPOKUN  CIIEKTP
BO3MOXXHOCTEH, OT OCHOB XpaHEHHs, CETH W BBIYUCIUTEIHFHOW MOITHOCTH JO OOpabOTKH
€CTECTBEHHOTO sSI3bIKa W MCKYCCTBEHHOTO WHTEIUIEKTa, a TaKXKe CTaHAApTHBIX O(UCHBIX
npuioxenuid. [Ipaktuuecku marobas ciryx06a, KoTopas He TpeOyeT oT Bac GpU3MUYeCcKoi OIu30CcTH
K HCIIOJIb3YEMOMY KOMITBIOTEPHOMY OOOpYJOBaHHIO, TEMEPh MOXKET OBITh JOCTaBJ€HA Yepe3
obmnako. [2]

I'oBopst 06 006aYHBIX TEXHOJOTHSX, HENMb3Sl HE YIOMSIHYTh X THIIBL.

Tunbl 001a4HBIX TEXHOJIOTHI

— YactHoe o0nako

— Ily6mmunoe o0xako

— TUOPUAHBIMN.

PaccmoTpuM 3T THIIBL:

YactHbie oOnavHbIe CITYKObI JOCTaBJIAIOTCS u3 Ou3Hec-1IeHTpa
noJp30BarelsiM. [101p30BaTeNM MOTYT OIIAUYMBATh YCIYTH MOJIB30BAaHUS OOJIAKOM WM MOTYT
MOJIb30BaThCS OECIIIIATHO

B mybmuuHOM 0051ake CTOPOHHHI TMOCTABIIUMK TPEIOCTABISET OONAYHYIO CIIYX)O0y depes
uHTepHeT. [lyonuunble obnmavHble CiyXObl TPOAAIOTCS TO TpeOOBaHUIO, KaK MPABHUIIO, IO
MUHYyTaM YN gacaMm. KitmeHTsI TUTaTST TOJIBKO 3a KOJIMYECTBO IUKIIOB
LI, xpaHeHue U NPOITYCKHYIO CIIOCOOHOCTD , KOTOPbIe OHU MOTPEOIISIOT. [3]

['mbpumHoe 007aK0-3TO CcoueTaHWe OOIIENOCTYMHBIX OOJIAYHBIX CIYXO M JIOKaJIhHOTO
YaCTHOTO O0JIaKa ¢ COTJIaCOBAHUEM U aBTOMATU3AlMeN MEXIy HUMH.



Lenpto THOpHAHOrO oOONaKa SBISETCS CO3/JaHUE EAMHOW, aBTOMATU3MUPOBAHHOM,
MacITabupyeMoil cpelibl, KOTOpasi UCIOJb3yeT BCE MPEUMYIIECTBA OOIIEIOCTYITHOW 00IauHON
UHQPACTPYKTYPBHI, COXPAHSISI IPU 3TOM KOHTPOIb HAJl KPUTUYECKH BAKHBIMH JAHHBIMU. [4]

ApxurekTypa 00JaUHBIX TEXHOJOTHH — 3TO pa3IMyHble KOMIIOHEHTHI M MOJAKOMIIOHEHTHI
o0Jlaka, KOTOpBIE COCTABIISIIOT CTPYKTYPY CHUCTEMBI. B HIMPOKOM CMBICHE 3Ty apXUTEKTYpy
MO>KHO pa3JIeIMTh Ha JIBa pa3jena:

- Front-end

- Back-end [5]

Front-end - 5to BuauMbIi HHTEpdENC, ¢ KOTOPHIM IOJIb30BATEIM KOMIIBIOTEPOB HIIH
KIIMEHTHl paboTaloT uYepe3 CBOM KIMEHTCKHe BeO-ycTpoicTBa. He Bce cuctembl 001MauHBIX
TEXHOJIOTUH OyyT MCIIOJIb30BaTh OJJMH U TOT XK€ MOJIb30BaTEILCKUI HHTEp(EIiC.

Back-end -3to «cepBepHas» YacTh apXUTEKTYpbl O0JAYHBIX TEXHOJIOTWH, BKIOYAIOIIAS B
cebst Bce pecypchl, HEOOXOIMMBIC I MPEIOCTABICHUS YCIAYr OOJAYHBIX TEXHOJIOTHH.
CepBepHass 4acCThb CUCTEMBI MOXET COCTOSATh W3 HECKOJIBKMX CEpBEPOB 'TOJIOrO Meramia',
XPAHWJIHUII TaHHBIX, BUPTYATbHBIX MAIIMH, MEXaHU3Ma 0€30MaCHOCTH U CIIYK0, MOCTPOCHHBIX B
COOTBETCTBUU C MOJIETIBIO Pa3BEPTHIBAHUS U OTBEUAIOUINX 32 MPEIOCTABICHUE CIIYKOBI. [6]

Paccmotpum nBa Tepmuna laas u Paas

WNudpactpykrypa KaK ycayra (laaS)-sto CTaHJAPTH3UPOBAHHOE,
BBICOKOABTOMATU3UPOBAHHOE  MPEUIOKEHHWE, B  KOTOPOM  BBIUUCIUTEIBHBIE  PECYPCHI,
JOTIOJTHEHHBIE BO3MOXKHOCTSMU XpPaHEHUST U CETH, NPUHAJUIekKAT TIOCTABIIMKY YCIYT U
Pa3MEIIaoTCs UM U TIPEeAJIaratoTcs KIMEHTaM 1Mo TpeboBanuio. KIMeHThl MOTyT CaMOCTOSITEILHO
MOJATOTOBUTH 3Ty HH(PPACTPYKTYpY, UCIONB3Yys Tpaduyeckuil BeO-uHTEpGEHC MOoIb30BaTENs,
KOTOPBIA CIYXHUT KOHCOJIbIO yrpaBiieHus WUT-omepamusamu ainst obmieit cpensl. APl-moctyn k
UH(PACTPYKTYpE TAKXKE MOXKET OBbITh MPEUIOKEH B KA4eCTBE OMMIHH. [7]

[Tnardopma kak ycayra (PaaS)-3To Mojienb 00JIaYHBIX TEXHOJIOTHIA, B KOTOPO CTOPOHHHIA
MOCTaBIIUK MPEIOCTABIISAET allapaTHbIe U MPOrPaMMHBIE CPEICTBA-O0BIYHO HEOOXOIUMbIE IS
pa3paboOTKH TPUIIOKEHUI-TTONB30BaTEeNIsIM dYepe3 wuHTepHeT. llocraBmuk PaaS pasmemaer
o0opy/soBaHHE W TporpaMMHOe oOecriedeHre Ha cBoeil coOcTBeHHOW uH(ppacTpykType. B
pesynbrare PaaS ocBoO0kIaeT MOJIb30BaTENeH OT HEOOXOJUMOCTH YCTaHABIIMBATh COOCTBEHHOE
o0opynoBaHue H TporpaMMHOe oOecredeHue s pa3padOTKH WM 3allycka HOBOTO
MIPUIIOKEHUS.

OO6nayHple TEXHOJIOTUHU CTAJIM OYEHb MOMYNISIPHBL. MOXXHO OMpeeieHHO 0KUaTh, YTO BCE
OoJibiiie ¥ OOJIBINE JIIOACH enaroT nepexo kK oomaky. OgHaxasl "' Bce OyayT B oOmakax!"
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SPEECH RECOGNITION SYSTEMS
Mashtakov N.S. — student, Manukhina I.A. - associate professor
Altai State Technical University after I.I. Polsunov (Barnaul)

Scientists have long dreamed of building machines that can chatter and listen just like
humans. But although computerized speech recognition has been around for decades, and is now
built into most smartphones and PCs, few of us actually use it. Why? Possibly because we never
even bother to try it out, working on the assumption that computers could never pull off a trick
so complex as understanding the human voice. It's certainly true that speech recognition is a
complex problem that's challenged some of the world's best computer scientists, mathematicians,
and linguists. [2]

The trouble is, listening is much harder than it looks (or sounds): there are all sorts of
different problems going on at the same time...

« When someone speaks to you in the street, there's the sheer difficulty of separating their
words (what scientists would call the acoustic signal) from the background noise.

o When people talk quickly, and run all their words together in a long stream, how do we
know exactly when one word ends and the next one begins? (Did they just say "dancing and
smile"” or "dance, sing, and smile"?)

o There's the problem of how everyone's voice is a little bit different, and the way our
voices change from moment to moment. How do our brains figure out that a word like "bird"
means exactly the same thing when it's trilled by a ten year-old girl or boomed by her forty-year-
old father?

e What about words like "red" and "read" that sound identical but mean totally different
things (homophones, as they're called)? How does our brain know which word the speaker
means?

« What about sentences that are misheard to mean radically different things? There's the
age-old military example of "send reinforcements, we're going to advance™ being misheard for
"send three and fourpence, we're going to a dance". [1]

On top of all that stuff, there are issues like syntax (the grammatical structure of language)
and semantics (the meaning of words) and how they help our brain decode the words we hear, as
we hear them. Weighing up all these factors, it's easy to see that recognizing and understanding
spoken words in real time (as people speak to us) is an astonishing demonstration of blistering
brainpower.

There are main ways to recognize speech:

e Simple pattern matching
e Pattern and feature analysis
e Language modelling and statistical analysis [3]

Simple pattern matching

As far as voice recognition goes, this is as simple as it gets — it relies on a computer
listening to a word and matching its audio pattern to a preloaded phrase.

It’s the type of recognition used by automated call centres where simple ‘yes’ and ‘no’ or
‘one’, ‘two, ‘three’ responses are enough to direct the caller. This small (around 10) group of
words, known as a ‘domain’, allows the software to recognise a broad range of dialects.

The system only works for words that sound completely different. Even then, it may have
trouble, forcing the call to be directed to a human operator.

Pattern and feature analysis

This type of recognition is far more complex, looking at the individual components of each
word such as the number of vowels. It relies on a system being able to identify a word from its
audio footprint, a set of sounds called an utterance.

Sound waves are converted into a spectrogram, a graph that shows how the sound changes
over time. Each of the approximately 46 phonemes in the English language has a signature,



which, when put together in various orders, form (in theory) a word. This is known as the beads-
on-a-string model.

For homophones, though, the system falls apart. Saying “read” (as in "I read a book") and
“red” will give the same result. In order to overcome this, we need context.

Language modelling and statistical analysis

This type of voice recognition is found in mobile devices and speech recognition software.

In English, adjectives generally come before a noun rather than the other way round (big
truck versus truck big). Some words also generally precede others such as “for”, “good”, “an” in
front of “example”, and nouns are not repeated. This is known as the language model.

If a computer isn’t sure of one of the words, it employs mathematical models and
probability — looking at the words before and after it, for instance — to make an educated
guess.[3]

Today's smartphones make speech recognition even more of a feature. Apple's Siri, Google's
Now, and Microsoft's Cortana are smartphone "personal assistant apps” who'll listen to what you
say, figure out what you mean, then attempt to do what you ask, whether it's looking up a phone
number or booking a table at a local restaurant. They work by linking speech recognition to
complex natural language processing (NLP) systems, so they can figure out not just what you
say, but what you actually mean, and what you really want to happen as a consequence. Pressed
for time and hurtling down the street, mobile users theoretically find this kind of system a
boon—at least if you believe the hype in the TV advertisements that Google and Microsoft have
been running to promote their systems. (Google quietly incorporated speech recognition into its
search engine some time ago, so you can Google just by talking to your smartphone, if you really
want to.)
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CHUCTEMA PACIIO3HABAHUMS PEYN
MamrakoB H.C. — crynent, Manyxuna UL A. - k.¢.H., 1o1ieHT
Anraiickuil ['ocynapctBennslii Texunueckuit yausepcurer uM. 1. U. ITonzynosa

VueHble TaBHO MeUTalM CO3/aTh YCTPOWCTBA, KOTOPbIE MOTYT TOBOPUTH U CIyIIATh Kak
mroau. Ho, HeCMOTpSt Ha TO, YTO PacIiO3HABAHUE PEU KOMITBIOTEPOM CYIIECTBYET YiKE HECKOIBKO
JIECATHIICTUN U ceyac y)ke BCTPOEHO B OOJIBIIMHCTBO CMapT(HOHOB U KOMITBIOTEPOB, HEMHOTHE
ero ucnoib3yT. [louemy? Bo3MOXHO HEKOTOpBIE Jake HE MPOOOBAIM 3TO, MOTOM YTO
CUHTAIOT, YTO KOMIIBIOTED HHKOTJAa HE CMOXKET BBIMOJIHATH CTOJb CIOKHYIO 3a1ady, Kak
MOHMMAHWE YEIOBEYECKOTO Tojioca. Pacmo3HaBaHWe pedd — 3TO JCHCTBHTENHFHO KOMIUICKCHAS
3aj1a4a, HaJ| KOTOPOil paboTaroT jtyurire yueHsbie B chepe UT, MaTeMaTHKu ¥ JTMHTBUCTBHI.

[Touemy Tak CIIOKHO CIIPABUTHCS C pacno3HaBaHueM peun? [IpoGiema B TOM, 9TO CIyIIaTh
ropas/io CIOXKHee, YeM KaKeTCss. MOKeT BO3HUKATh MHOTO TIPOOJIEM:

e Korga Kro-T0 pasroBapuBaeT ¢ BaMM Ha YIIHIIE, OBIBAET TPYIHO OTAEIHTH CIOBA
(yu€HbIe HA3BIBAIOT UX AKyCTHYECKMM CHTHAJIOM) OT IIOCTOPOHHETO IIyMa

e Korga moau roBopsAT OBICTPO HMX CIIOBA CIIMBAIOTCS B OJWH TOTOK, W ObIBacT
TPYIHO TOHSTH, IJI€ KOHYACTCA OJHO CJIOBO M HAayHHAETCs Jpyroe (mpumMep Ha
anrimiickom «dancing and smile» u «dance, sing, and smile» — «raniyer u yasioaeTcs»
U «TaHIIEBATh, NIETh U YJIBIOATHCS)



e VY KaXJOro 4eJ0BEKa CBOM, OTIMYAIOLIUNCA OT IPYrUX IOJIOC, U OH BpEMEHaMU
MmeHsiercsi. Kak Haml Mo3r MOHHMMaeT OJHO M TO K€ CJIOBO, NMPOU3HECEHHOE JIHOAbMHU
pa3Horo nosjia u Bozpacra’?

e Taxxke ectp cioBa OMO(OHBI, KOTOpbIE 3BydYaT OAMHAKOBO, HO OOO3HAYAIOT
a0COJIIOTHO Pa3HbIE BELIH, X HAIll MO3I IOHMMAET B 3aBUCUMOCTH OT KOHTEKCTa

e A 4YTO HacyeT MNPEAJIOKEHUH, KOTOphIe OBUTM HEMPABUIBHO YCIBIMIAHBI, U
o0o03Hauaii abCOMIOTHO pa3Hbie Benu? (mpumep Ha anriauiickoM «Send reinforcements,
we're going to advance» u «send three and fourpence, we're going to a dance» —
«OTMpaBbTE MOJKPEIJICHHE, Mbl COOMpaeMCsl HACTyNaTh» U «OTIPaBbTE TPU M YEThIpE
IICHCA, MBI [10I1/1eM TaHLEBAaThb»)

OcHOBHOW TMpOOJIEMON SIBISIETCS CHUHTAKCHC (IpaMMaThdecKkas CTPYKTypa s3bIKa), H
CEeMaHTHKa (3HAYCHME CJIOB), U KAK OHU IIOMOTAIOT MOHSTh CJI0BA, KOTOPBIE MBI CIBIIIMM UMEHHO
Tak, Kak Hajo0. B3BemuBas Bce 3TH (HaKTOPbI, MOKHO MOHSTH, YTO PACIIO3HABAHNE U IOHUMaHHE
peuu B pealbHOM BPEMEHH (KaK IOBOPAT ¢ HaMU JIFOAM) — 3TO JIEMOHCTpALMs yIUBUTEIbHBIX
BO3MOKHOCTEH HAIIEro MO3ra.

Cy1ecTByeT HeCKOJIbKO OCHOBHBIX CIIOCOOOB PAaCHO3HAThH PEyb:

e IlIpocroe conocrapiieHue ¢ MabJIOHOM
e Amnanu3 maGIoHOB U (PYHKITHIA
e SI3BIKOBOE MOJEIIMPOBAHHIE U CTATUCTHYECKH aHAIIN3

[Ipocroe conocraBieHue ¢ M1a0JI0HOM

B sTOoM cnocoOe KOMIBIOTEp CIyIIAeT CIOBO M CONOCTABISET €ro ayauo obpaser c
IIPEABAPUTEIILHO 3arpyK€HHOU bpazoi. Takoe pacro3HaBaHue HCIIOJIb3YETCS
aBToMaTu3upoBaHHbIMU Call-lieHTpaMu, TIe M0CTATOYHO MHPOCTBIX OTBETOB: «Ia», «HETY,
«OIMHY», «IBa», «TpW». DTOT MaJICHBKUH Ha0Op CIIOB HA3BIBACTCA «JIOMEH» M MO3BOJISET
pacrio3Hath MHOro auanektoB. Ho pabGoraer Takas cucrema TOJBKO CO CJIOBAMHU, KOTOpbIE HE
MOXOXH JIpYI Ha JApyra, B MPOTUBHOM CJIy4ae 3BOHOK OyJeT MepeHanpaBiieH Ha omepaTopa-
4eJI0BeKa.

AHanu3 mabioHoB U QyHKUIMN

OTOT BHJ pacHo3HaBaHUS 0Oojiee CIOXKHBIM M paccMaTpUBAET KaXIyI0 COCTaBIISIOLIYIO
CIOBa, HalpUMep, KOJIMYEeCTBO IJlacHBIX. OH OCHOBaH Ha CHUCTEME, CIOCOOHOMN
UJCHTUQUIMPOBATh CIOBO IO €ro ayAauo OTHeyaTKy, Ha0opy 3BYKOB, Ha3bIBa€MBIX
IPON3HOLICHUEM.

3BYKOBBIE BOJIHBI NPeoOpa3yloTcs B CHEKTPOrpamMMmy, rpauk, Moka3blBaloIIUN Kak 3BYK
U3MEHsSeTCs ¢ TeueHueM BpeMeHu. Kaxnas m3 46 ¢oHeM B aHTIMIICKOM S3bIKE WMEET KITOY,
KOTOpbIe, Oy/lyuu paccTaBieHbl B OIpPENEICHHOM MOpsJKe, BMecTe 00pa3yloT ciioBo. Takas
MoO/JIeJIb Ha3bIBAETCS «MOJIEIb Orcepa Ha HUTKEY.

Jlist oMOGOHOB 3Ta cucrtema mnepecraeT paboTarth. [IpomsHocs «ready» (umtan) u «redy»
(KpacHbIi) BBl MOJTYYUTE OAMH U TOT ke pe3ynbrar. s mpeoposneHust 3Tol mpoOieMbl Ham
MOHAJ00UTCS KOHTEKCT.

SI3BIKOBOE MOJICITUPOBAHUE U CTATUCTHYECKU aHAIIN3

OTOT BUJ paclo3HaBaHMs HCIOJIB3YeTCs B MOOMJIBHBIX YCTPOMCTBAaX M MporpamMmax JUls
pacro3HaBaHUsI PEUU.

B aHrnmiickoMm si3bIKe MpuaraTelbHble OOBIYHO WAYT MeEpel CYLIECTBUTENbHBIMU, a He
HaoOopoT. HexoTophie ciioBa Takke CTaBSITCSA Mepel APYyriuMu, Hampumep, «fory, «goody, «an»
nepen «exampley», u cymecTBUTENbHBIE HE TOBTOPSIIOTCS. JTO Ha3bIBACTCS SI3BIKOBOM MOJIEIBIO.

Ecnu xoMnbroTep HE YBEpPEH B OJTHOM U3 CJIOB, TO OH UCIOJIB3YET MaTeMaTUYECKUe MOETU
U BO3MOXXHOCTH — CMOTPHUT Ha CJIOBa Mepel U IOCie ITOro, 4ToObl clenath 00OCHOBaHHOE
IPEIIOJIOKEHHUE.

CoBpeMeHHbIe cMapT(HOHBI PAaCHIMPSIFOT BOBMOXXHOCTH pacno3HaBanue peun. Siri ot Apple,
Google Now, Cortana ot Microsoft — Bcé 3To mepcoHaibHBIE TOJOCOBBIE ACCHCTEHTHI, KOTOPHIE
CJIYIIAIOT TO, YTO BBl TOBOPHTE, OHUMAIOT, YTO Bbl UMEETE B BUJY, 3aT€M IBITAIOTCS ClIENaTh
TO, YTO BBl Tpocute, Oyap TO HaOop TeneOHHOrOo HOMEpa WM 3aka3 sl pectopaHa. OHH



paboTaroT, CBA3bIBAs PACIIO3HABAHUE PEUU CO CIOXKHBIMU CHCTEMaMHU 00pabOTKH €CTECTBEHHOTO
s3pika (NPL), mo3TOMy OHM MOHUMAIOT HE TOJBKO TO, YTO BBl CKa3ajd, HO M TO, YTO UMEIH B
BHUJIY, U TO, YTO BbI XOTHTE. MOKHO MIPEAMOIOKHTE, YTO IOJIH30BATEIIAM HPABSTCS 3TH CUCTEMBI,
ucxons u3 toro, uro Google u Microsoft mauanu akTHBHO npoaBUraTh CBoM cucteMbl. Google
BCTPOMJI Paclio3HaBaHWE PEYM B CBOIO IIOMCKOBYIO CHCTEMY, TaK YTO BBl MOXKETE pa3sroBapvBaTh
CO CBOUM CMapT(HOHOM.
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NEURAL NETWORK IN DATA SECURITY
Novikov A.S.— student, Manukhina I.A.— associate professor
Altai State Technical University after I.1. Polzunov

Recently there has been a great attention to the word “neural network™ in the field of
computer science and it has attracted a great deal of attention from many people. But the
question is whether it really beneficial?

Essentially, neural networks are composed of layers of computational units called neurons,
with connections in different layers. These networks transform data until they can classify it as
an output. Each neuron multiplies an initial value by some weight, sums results with other values
coming into the same neuron, adjusts the resulting number by the neuron’s bias, and then
normalizes the output with an activation function.

A key feature of neural networks is an iterative learning process in which records (rows) are
presented to the network one at a time, and the weights associated with the input values are
adjusted each time. After all cases are presented, the process is often repeated. During this
learning phase, the network trains itself by adjusting the weights to predict the correct class label
of input samples.

This feature of learning is the main advantage of neural networks. Moreover, neural
networks have such advantages as high tolerance to noisy data, as well as their ability to classify
patterns on which they have not been trained.

However, in the context of this article, we can say that the main advantage turns into a
major drawback. If we speak about information security, it is not as good as it seemed to be at
first glance. To be able to study, it needs a great plenty of samples. We should train our network
to achieve great results. In this way, we have a question: “Where should we get the
vulnerabilities” database to teach our neural network?”

All these are peculiar features of the data security field. Besides it's really difficult to collect
enough volume of patterns for training. Because of it, without a big amount of samples we
couldn’t start training process. Our neural network will be too weak to detect anything.

Yes, there are many patterned “holes”. Both hackers and defenders have a database of these
vulnerabilities. However, in most cases, all vulnerabilities are already closed and can’t be used.
Every big leak is ensured by a rare vulnerability which might not have been used before.

To sum it all up I can say that neural networks are a great instrument, which allows people
to improve software for autonomous cars or create programs, which can beat humans in every
kind of sports. However, it is useless in such work as data security. In my opinion, it will take
neural networks a long time to be able to work with any data without learning on huge databases.
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HEWPOHHBIE CETU JJ1A BAINUTHI MTHOOPMAILINN
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B mocnenanee Bpemsi 0oJbIioe BHUMAaHUE YACTSIETCS CIOBY «HEHPOHHAsl CETb» B O0JIACTH
UH(POPMALIMOHHBIX TEXHOJOTMH, M OHO MpHBJIEKAeT BHMMaHUe MHoOrux monedl. Ho crout
BOIpoc: «JlelCTBUTENBHO JIU HEUPOCETH MOJIE3HBI)?

Ilo cyru, HEWpOHHBIE CETH COCTOST U3 CJIOEB BBIYMCIUTEIbHBIX EIMHHUL, Ha3bIBAEMbIX
HEHpOHAMU, C COSAMHEHHUSIMH B PA3HBIX CIIOSIX. DTU CETH 00padaThIBalOT WHPOPMAIHIO J0 TEX
op, MOKa He CMOIyT KJacCU(pUUUpOBaTh €€ KaK BbIXOJAHbIe JaHHble. Kaxablii HelipoH
YMHO)KaeT HadalbHOE 3HAYCHHWE HA HEKOTOPbId KOI()(UIMEHT, CKIaabiBas pe3yJbTaThl C
JPYTUMH 3HAYEHHUSMHU B 3TOM K€ HEHpOHE, KOPPEKTUPYET MOJYyYEeHHOE YHMCIO IO CMELICHUIO
HEHpOHA U 3aTeM HOPMAaJIH3yeT BHIXO C TIOMOIIbIO (YHKIIMU aKTHBALIUH.

KitoueBoil 0c00€HHOCTBIO0 HEHPOHHBIX CETeH SBJIAETCS UTEPallMOHHBIHN Ipolecc o0yyeHHUs,
Ipyd KOTOPOM 3alliCH OTOOPaXaroTcs B CETH MO OJHOMY, a Beca, CBSI3aHHBIE C BXOJHBIMHU
3HAYEHUSIMH, KOPPEKTUPYIOTCS Kaxabli pas. Ilocme Toro, kak Bce cCilydad Ipe/CTaBIICHBI,
npolecc yacto nopropsaerca. Ha aTom stane o0yueHus ceTb TpeHUpYeTCsl, HacTpauBas Beca Tak,
4TOOBI MPeJICKa3aTh MPaBIIIbHYIO METKY KJIacCa BXOJHBIX BHIOOPOK.

Orta 0co0eHHOCTh OOyYEHHs SBJISETCSI OCHOBHBIM IPEUMMYIIECTBOM HEHpPOHHBIX CceTeH.
bonee Toro, HelpoHHbBIE CETH UMEIOT TaKHE MPEUMYIIECTBA, KaK BBICOKAs TOJEPAHTHOCTh K
3alTyMJICHHBIM JIaHHBIM, a TaK)K€ CIIOCOOHOCThH KIIACCH(HUIIMPOBATH MAOIOHBI, HA KOTOPBIX OHU
HE OBIITM 00y4YEeHBI.

OnmHako B KOHTEKCTE OSTOW CTaTbl MOXKHO CKa3aTh, YTO OCHOBHOE IPEUMYIIECTBO
npeBpalaeTcs B riaaBHbIN HepocTaToK. Ecinm Mbl roBopuM 00 MH(pOpMaIIMOHHON 6€301MacHOCTH,
TO BCE HE TaK XOPOIIO, KaK Ka3aJ0oCh Ha MEPBHIA B3I, UTOOBI MMETh BO3MOKHOCTD YUUTHCA,
HelpoceTh TpedyeT 60IbII0E KOJINYECTBO 00pa31oB. MbI 1OJIKHBI YUUTh Hallly HEHPOHHYIO CETh
JUTSL TOTO, 9YTOOBI JOCTHYB JIOCTOHHBIX PEe3yIbTaTOB. TakuM 00pa3oM, y HaC BOHHUKAET €Ie OJTH
Bompoc: «I'1e Mbl JOJKHBI B34Th 0a3y JaHHBIX YA3BMUMOCTEH JUIsi 0OyueHUs Hallel HelpOHHOMH
cetu?»

Bce 310 - ocobenHocTH camoil obiactu uHpopmManmonHol Ge3omacHocTH. Kpome Toro,
JIOCTaTOYHO CJIOKHO cOOpaTh HYKHOE KOJIMYECTBO 00pasloB AJisi TpeHupoBkH. [loaTomy, Ge3
JIOCTAaTOYHOTO KOJMYECTBA O0Opa3llOB MBI HE MOXKEM HayaTh oOydeHue. Hama HelipoHHas ceTb
OyJIeT CIMIIKOM cJ1a00#, 4TOOBI YTO-THMO0 OOHAPYKUTH.

Kpome Toro, cymecTByeT MHOTO IIa0JIOHHBIX «IbIp». M XaKkephl, U 3allIUTHUKU 00JIaAaioT
0a30if 3TuX ysa3BuMocTed. OHaKo B OOJIBIIMHCTBE CIIy4aeB BCE YSI3BUMOCTH YK€ MCIIPABICHBI U
HE MOTYyT OBITh MCHOJb30BaHbl. Kaxkmas Ooiblnas yTedka OCHOBAaHA Ha PEIKOM YS3BHUMOCTH,
KOTOPYI0, BOBMOHO, HE MCIIOJIb30BAJI PAHBIIIE.

ITonBons UTOT, MOTY CKa3aTh, YTO HEHPOHHBIE CETH - OTIMYHBIA MHCTPYMEHT, KOTOPBIH
MO3BOJIIET JIIOJSIM  COBEPLIEHCTBOBATh IMPOrpaMMHOE obOecrieueHue Juisi OeCHUIIOTHBIX
aBTOMOOWJIEH WJIM CO3/aBaTh MPOrpaMMbl, KOTOpPbIE MOTYT MOOEKIATh JIIOJIeH BO BCEX BHIAX
criopta. OTHaKO OHM O€CTIOJIE3HBI B TaKOM paboTe, Kak 3amuTa JaHHbIX. Ha moit B3rmsia, padoTa



¢ moboi uHpopmanueit 6e3 oOyueHust Ha OOJBIION BBHIOOpKE OyAeT HENOCTYNHA I HUX eIl
JI0JITO€ BPEMS.
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BIOMETRIC AUTHENTIFICATION
Okan S.V. — student, Manukhina I.A. - associate professor
Altai State Technical University after I.I. Polsunov (Barnaul)

Biometric authentication is simply the process of verifying your identity using your
measurements or other unique characteristics of your body, then logging you in a service, an app,
a device and so on.

Biometric authentication works by comparing two sets of data: the first one is preset by the
owner of the device, while the second one belongs to a device visitor. If the two data are nearly
identical, the device knows that “visitor” and “owner” are one and the same, and gives access to
the person. The important thing to note is that the match between the two data sets has to be
nearly identical but not exactly identical. This is because it’s close to impossible for 2 biometric
data to match 100%.

The most popular methods of biometric authentication are: fingerprint scanning, eye
scanning (retinal scan, iris scan), facial recognition system. [2]

A fingerprint scanner is a type of electronic security system that uses fingerprints for
biometric authentication to grant user access to information or to approve transactions. During
enrollment or verification, each print is analyzed for very specific features, where the lines in
your fingerprint terminate or split in two. The computer measures the distances and angles
between these features — a bit like drawing lines between them — and then uses an algorithm
(mathematical process) to turn this information into a unique numeric code. Comparing
fingerprints is then simply a matter of comparing their unique codes. A successful match means
that an identity has been verified, thereby granting access. The method of capturing fingerprint
data depends on the type of scanner being used. [1]

There are three types of fingerprint scanners: optical, capacitive and ultrasound. An optical
scanner takes a photo of the finger, identifies the print pattern, and then compiles it into an
identification code. A capacitive scanner works by measuring electrical signals sent from the
finger to the scanner. When a finger is applied to the scanner, a capacitance is formed between
scanner element and the protrusion of the papillary pattern, the size of which is determined by
the distance between the relief hold of the finger and the element. A capacitive scanner basically
maps out these contact points and air gaps, resulting in an absolutely unique pattern. [2,3,7]

Ultrasonic scanners scan the surface of the finger with ultrasonic waves. The distances
between the source of the waves and the scallop projections and valleys of the papillary pattern
are measured by the echo reflected from them. The quality of the resulting image is much better
than that of any other method presented on the biometric market. In addition, this method is
almost completely protected from dummy, because it allows addition of fingerprints finger
pattern to obtain information and some other characteristics, such as the pulse. Similar to a
capacitive one, it forms a map of the finger unique to the individual.



Fingerprint scanners are widely used in smartphones. Fingerprint data are stored in a secure
part of the main processor of the smartphone called Trusted Execution Environment, or TEE for
short. The TEE is isolated from other parts of the processor and doesn’t directly interact with
installed apps. Fingerprint data is stored in an encrypted state. [1]

You can find biometric door locks that use fingerprint scanners in addition to
touchscreen/keypads for manual entry. Biometric car starter Kits, installed in vehicles as an
aftermarket accessory, use fingerprint scanners to add another layer of security. There’s
fingerprint-scanning padlocks and safes, too.

Security researchers consider the eye as one of the most reliable body parts for biometric
authentication since it the retina and iris remains almost completely unchanged during a person’s
lifetime.

A retinal scan will illuminate the complex blood vessels in a person’s eye using infrared
light, making them more visible than the surrounding tissue. Just like fingerprints, no two
persons will ever have the same retinal pattern.

Iris scanners rely on high-quality photos or videos of one or both irises of a person. Irises
too are unique to the individual. However, iris scanners have proven to be easy to trick simply by
using a high-quality photograph of the subject’s eyes or face. In the enrollment phase, the
scanner will make a photograph of your iris using both normal light, as well as infrared light to
capture details that wouldn’t be visible otherwise. After the device records the person’s iris, it
will remove any unnecessary details, such as eyelashes, and then transform the information into
mathematical data and encrypt it. During verification, an iris scanner will again emit infrared
light to spot those hidden details. Because an iris scanner supplies its own light, it also works in
low light or dark conditions. [4]

Some current and future applications of eye recognition are national border controls, cell
phone and other wireless-device-based authentication, credit card authentication, automobile
ignition and unlocking; anti-theft devices, secure financial transactions, control of access to
privileged information.

The classic way is to simply extract your face’s features from an image (eyes, nose, distance
between your lips and your nose etc.) and compare them to other images to find a match.
Through skin texture analysis, your unique lines, beauty marks, wrinkles and so on are turned
into a mathematical space, which is then compared to other images. Both of them can be easily
fooled with makeup, masks or, in some cases, simply obstructing part of your face. To prevent
this, a three-dimensional face scanning system was invented.

Three-dimensional face recognition technique uses 3D sensors to capture information about
the shape of a face. This information is then used to identify distinctive features on the surface of
a face, such as the contour of the eye sockets, nose, and chin. One advantage of 3D face
recognition is that it is not affected by changes in lighting. It can also identify a face from a
range of viewing angles, including a profile view. Three-dimensional data points from a face
vastly improve the precision of face recognition.

Today facial recognition is used in different spheres: to identity assured online exams &
personalized E-learning, upscale hotels greet guests upon arrival, social media can tag people
automatically, secure universal access control, Amazon, MasterCard and Alibaba have offered a
payment method called Selfie Pay, using face recognition, it is mean that it is enough to make a
selfie to verify yourself when making a payment. Facial recognition is also used to unlock your
phone. For example, Apple FacelD uses more than 30,000 infrared dots to map your face, then
creates essentially a 3D map of your features. This map, like Touch ID, is sent to the Secure
Enclave in the CPU. As the result, your phone is unlocked just by looking at it.[5]

Each and every biometric system is useful and selection of particular biometric device
depends upon the application area, i.e. where we are going to deployed biometric technology.
Mainly it depends on the quantity of people, which will use it. Biometric authentication has
strongly expanded in the last few years, with more and more consumers relying on it and even
demanding for it. [6]
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BUOMETPUYECKAS AYTEHTUOUKALIA
Oxkanb C.B. — cryaent, Manyxuna U.A. - k..H., 1O1IeHT
Anrarickuii ['ocynapctBennbii Texunueckuit ynusepeurer um. M. W. ITonsynosa

buomerpuueckast ayreHTH(UKaNMs — OSTO TMPOLECC TPOBEPKU BalICH JHUYHOCTH C
VCIIOJIb30BAaHUEM BalllMX M3MEPEHUN WM JPYIMX YHUKAJIbHBIX XapaKTEPUCTHK BalIEro Teia, a
3aTeM PETUCTpAIUs B CIIYXKO€, MPUIT0KEHUH, YCTPOUCTBE U TaK Jlajee.

buomerpuueckas ayreHTUUKAIMS paboTaeT MyTeM CpaBHEHMs JABYX HAOOPOB JaHHBIX:
NEPBBIA MPEAYCTAHOBJIEH BIIAJIENIbLIEM YCTPOMCTBA, B TO BpEMs KakK BTOPOM HPHUHAIEKUT
MIOCETUTENI0 yCcTpolcTBa. Ecim 3T AaHHBIE MOYTH COBNAJAIOT, YCTPOMCTBO TMOHUMAET, YTO
«TIOCETUTENb» U «BIAJENIEL» SABIAIOTCS OJAHMM U TEM XK€ M NMPEAOCTABISIIOT JOCTYH K 3TOMY
4eJoBeKy. Ba)kHO OTMETUTh, UTO COBHAJEHUE MEXAY JByMs HaOopamMH JTaHHBIX TOJDKHO OBITh
MOYTH WJIEHTHUYHBIM, HO HE IMOJIHBIM. DJTO CBA3aHO C TE€M, YTO Ha MpaKTUKe JBa Habopa
OMOMETPHUECKUX JaHHBIX He MOT'yT coBnaaark Ha 100%.

HaubGonee mnomynsapHeIMM MeTOZaMH OHOMETPUUYECKON ayTeHTU(UKALUU SBISIOTCS:
CKaHUPOBAHME OTIEYATKOB MaJIbLIEB, CKAHUPOBAHUE IJ1a3 (CKAaHUPOBAHME CETUATKH, PadyKHOH
000JI04KH), CUCTEMA paciO3HABaHUs JHUIIL. [2]

CkaHupoBaHHE OTMEYaTKoB MnaiblieB. CKaHep OTHEYaTKOB MajbIIEB MPEACTaBIET COOOH
TUI BJEKTPOHHOW CHCTEMBbI O€30MaCHOCTH, KOTOpas HCHOJIb3YyEeT OTHEYaTKH MajbleB s
OuoMeTpuuecKoil  ayTeHTHU(UKAUMU JUIs TPEAOCTaBICHMS MOJb30BATENI0  JOCTyHma K
uH(pOpMalluu WU JUIsl 0100peHust TpaH3akuuid. Bo Bpemst peructpauuu win Bepudukanuu, B
KOKIOM OTIIEYaTKE aHAJIM3UPYIOTCA OYEHb MEJKHE JeTalM, TJ€ JUHUM B OTIEYaTKe
OKaHYMBAIOTCSI MJIM OKa3bIBAIOTCS pacilleryieHbl nomnosiaM. KoMnbroTep u3MepsieT pacCTosHUS U
YIJIbI MEXKAY 3TUMU JETAISAMHU — HEMHOTO ITOX0XE Ha PUCOBAHUE JIMHUNA MEXAY HUMU — U 3aTEM
UCIIONIB3YET alNropuTM (MaTeMaTUYeCKUH Mpolecc), 4ToObl MpeBpaTUTh 3Ty HH(OpMalHio B
YHHUKQJIBbHBIA 4nCIOBOM KoA. CpaBHEHHE OTIEYATKOB MalbLEB — ATO IPOCTO CPaBHEHHE HX
YHHUKAJIbHBIX KOJOB. YCIIENIHOE COBMAJCHHE O3HAYAeT, YTO JMYHOCTHh ObUIa MPOBEPEHA, TEM
caMmbIM mpenocTaBuB AocTyn. Croco0 3axBaTa JaHHBIX OTIIEYATKOB MANbLEB 3aBHCUT OT THIIA
UCIIOJIb3yeMoro ckanepa. [1]



CymiecTByeT TpW THUIIA CKAaHEPOB OTIEYATKOB TMAJbIEB: ONTHYECKUH, EMKOCTHBIM U
YIBTPa3ByKOBON. OnTHYECKUi CKaHep aenaeT ¢otorpaduio maibiia, HACHTUPUIIUPYET oOpaszern
neyaTH, a 3aTeM KOMIMIUPYET €ro B UACHTU(UKAMOHHBIA KOoA. EMKOCTHBIN ckanep paboraer
IyTEM MU3MEPEHHUs DSJIEKTPUYECKHX CHUTHAJOB, OTIIPABICHHBIX C Maibua Ha ckaHep. [lpum
MPWIOKEHUHU TaJbla K JaTYUKY MEXKIY KaXIblM UYBCTBUTEIIbHBIM 3JIEMEHTOM M BBICTYIIOM-
BIAJMHON MaNUWUIIPHOTO Yy30pa o00pa3yeTcss €MKOCTb, BEIMYMHA KOTOpPOH ompeaensercs
paccTOsSTHUEM MEXIY pelnbeHONW MOBEPXHOCTHIO Majblla M 3JIEMEHTOM. EMKOCTHBIN CKaHEp
O0TOOpa)kaeT 3TU KOHTAKTHBIE TOYKHU M BO3AYIIHBIE MPOMEKYTKH, YTO MPUBOIAUT K aOCOIIOTHO
YHUKaJIbHOMY 11a0sony. [2,3,7]

VY apTpa3ByKOBbIE CKaHEPhl CKAHMPYIOT MOBEPXHOCTh MaJbLIa YJIbTPa3BYKOBBIMH BOJIHAMM.
PaccrostHusi MeXIy WCTOYHMKOM BOJH M TPEOCIIKOBHIMH BBICTYNIAMH, ¥ BHAJAHMHAMU
HNAWUIIPHOTO y30pa HU3MEPSIOTCA 10 OTPaXEHHOMY OT HuUX 3Xy. KadectBo mnosrygaemoro
n300paykeHHsI HAMHOTO JIy4Ille, YeM Y JII000Tr0 JAPYroro MpeacTaBIeHHOr0 Ha OMOMETPUYECKOM
pbiHKe MeTona. KpoMe Toro, naHHbIM crioco0 MpakTUYECKH MOJTHOCTHIO 3aLIUIIEH OT MYJISKEH,
MOCKOJIbKY TIO3BOJISIET HOMUMO OTII€YaTKa MAMMUIIPHOTO y30pa Nallblia MOIy4aTh HHPOPMALIUIO
U 0 HEKOTOPBIX JIPYIMX XapaKTepUCTHKaX, Hampumep, o mynbce. [10g00HO eMKOCTHOH, OH
dopMupyeT KapTy Najblia, YHUKaJIbHYIO JUIsl YEIOBEKa.

CkaHepsbl OTIIEYATKOB MalbIEB IMUPOKO UCIIONB3YIOTCA B cMapTdoHax. /J[aHHbIe OTIIEYaTKOB
XpaHATCS B 3aIUIIEHHONW YacTH OCHOBHOTO Ipolieccopa cMapTdoHa moj Ha3BaHueM Trusted
Execution Environment wnu TEE. TEE u3onupoBan ot qpyrux 4acreil mporeccopa 1 HarpsmMyro
HE B3aUMOJICHCTBYET C YCTAaHOBJIEHHBIMU NIPWIOKEHUAMHU. JlaHHBIE OTIEYaTKa XpaHITCS B
sammdpoBanHoM Buae. [1]

Bbl Moxere HaiiTH OMOMETpUYECKHE [BEPHBIC 3aMKH, KOTOPBIE HCIOJB3YIOT CKaHEPHI
OTIIEYaTKOB TMAaJbleB B JIOMOJHEHHE K CEHCOPHBIM/KJIABHATypaM MJis PYYHOTO BBOJA.
buomerpruueckue KOMIUIEKTHI JJisi CTApTEpOB aBTOMOOWJIEH, YCTAHOBJIEHHbIE B KauecTBE
aKceccyapoB JJisi BTOPUYHOTO PBIHKA, MCIOJNB3YIOT CKaHEephl OTIEYATKOB MAaJbIEB, YTOOBI
N00aBUTH e€IIe OJUH YpPOBEHb O€30MacHOCTH. Takke CYIIEeCTBYIOT HAaBECHBIE 3aMKH C
OTIEeYaTKaMU MaJbLEB U CEUPBHI.

Ckanepsl rna3. MccnenoBarenu 6€30MacHOCTH paccMaTPUBAIOT I1a3 KakK OJHY M3 CaMbIX
HAJESKHBIX YacTel Tena Al OMOMETpUYEeCKON ayTeHTU(UKAIMK, TaK Kak ceTdaTka U pajayKKa
OCTalOTCS MOYTH MOJHOCTHIO HEM3MEHHBIMU BO BpEMs JKU3HH YE€JIOBEKa.

CkaHMpOBaHME CETYATKH OCBELIAECT CIIOKHBIE KPOBEHOCHBIE COCYZBI B IJIa3ax YeJIOBEKa C
MOMOIIbI0 MH(PAKPACHOTO CBETA, Jeias uxX Oosiee 3aMETHBIMHU, YEM OKpY’Karolue TKaHu. Tax
JKe, KaK OTIIeYaTKH MallbleB, y ABYX JIIOJIel HUKOTIa He Oy/IeT OJMHAKOBOTO MIa0JI0Ha CeTYaTKH.

CkaHepbl panyXHOH OOOJOYKM IOJIaral0OTCsl Ha BBICOKOKAYECTBEHHbIE (oTorpapuu HUiu
BUJICO OJHOM, MU 00X paayKHbIX OOOJIOUEK denoBeKka. Pagyxkka Toxe yHHMKalbHA s
yeyoBeka. TeM He MeHee, CKaHepbl PaayKKH, KaKk OKa3ajoCh, JIETKO OOMaHYyTh, UCHOJb3YS
BBICOKOKAaueCTBEHHYIO (hoTorpaduro ria3 wnu imna cyorekra. Ha arame perucrpanuu ckanep
caenaet ¢otorpaduio Bamield paaykKd, UCTONIb3ysd KaK OOBIYHBIN CBET, TaK M MH(pPAKpPACHBIN
CBET, YTOOBI 3aXBaTUTh JETalld, KOTOpble He Obuin BuAHBL [locie Toro, Kak yCTpPOWCTBO
3aMUIIeT paay’KKy 4eloBeKa, OHO YAAUT HEHY)KHbIE IETald, TaKue KaKk pPEeCHUIIbl, a 3aTeM
npeoOpasyeT MHPOPMAIIMIO B MaTeMaTHUYECKHEe JaHHbIe U 3amudpyer ee. Bo Bpems nposepku
CKaHep PaJy’KKH CHOBa M3Jy4daeT MHPPAKPACHBIM CBET, YTOObI OOHAPYKUTH CKPBITHIE JETAIH.
[Tockonbky ckaHep paay>KHOW 000JI0OUKH M3TydaeT CBOW COOCTBEHHBIH CBET, OH Takxke paboTaer
B YCJIOBUAX HU3KOH OCBEIIEHHOCTH WM B TEMHOTE. [4]

Hekotopbie HacTosdmme u Oyayliue MOpUMEHEHHs paclo3HaBaHUS TJla3 — 3TO
HAI[MOHAJbHBIA TOrPaHUYHBIA KOHTPOJb, pa30JIOKUpPOBKAa COTOBOro TenedoHa U APYTUX
OeCTpOBOJIHBIX YCTPOMCTB, ayTeHTH(HKAIUS KPEAUTHON KapThl, 3allyCK U pPa30JIOKUPOBKA
aBTOMOOWJISI; TPOTHUBOYTOHHBIE YCTPOMCTBa, Oe30MacHble (UHAHCOBBIE OIEpali, KOHTPOIb
JOCTYyTa K MPUBUIIETUPOBAHHON HH(POPMAITHH.

Cucrembl pacrio3HaBaHus Jmi. Kiaccuyeckuii crmoco0 COCTOMT B TOM, YTOOBI MPOCTO
U3BJIEYb YEePTHI JHIA U3 N300pakeHus (IJ1a3a, HOC, PACCTOSHUE MEXIY r'y0aMu U HOCOM U T. 1.)



U CPaBHUTH UX C JAPYTUMHU H300paKEHUSAMHU, YTOOBI HalTH coBnageHue. C TOMOIIBIO aHAIH3a
TEKCTYpbl KOKH, Ballll YHUKAIbHbIC JTUHUH, MYIIKH, MOPIIMHBI U TaK Jajee MpeBpallaTcs B
MaTeMaTHYECKO€e MPOCTPAHCTBO, KOTOPOE 3aTE€M CPAaBHUBAETCS C IPYTUMHU u3o0paxkeHusMu. Oba
OHHM MOTYT OBITH JIETKO OOMaHyTBl MakKUsIKEM, MacKaMH WJIHM, B HEKOTOPBIX CIIydasx, MPOCTO
COKPBITUEM YacTH Bamiero juna. YtoObl MpenoTBpaTHTh 3TO, ObLIa M300peTeHa TpexMepHas
CUCTEMa CKaHUPOBAHMSI JTUIIA.

TpexMepHass TEXHOJOTHSl PpAcMO3HABaHUS ML Hcmoib3yer 3D-nmatauku it coopa
uHpopmanuu o dopme nuna. Jta UHGOpPMALKA 3aTEM HUCHOJB3YEeTCS A UJECHTH(PUKAIUU
OTJIMYHUTEIHHBIX TMPU3HAKOB HAa TMOBEPXHOCTH JIMIA, TAKUX KaK KOHTYpP TJA3HHUIIBI, HOCA U
nonboponaka. OAHUM U3 IPEUMYILECTB PaclO3HABAHUS TPEXMEPHOTO JIUIA SBISETCS TO, YTO Ha
HEro He BIUSIOT M3MEHEHMsI B ocBemeHuH. OHa Takke MOXKET HISHTH()UUIMPOBATH JHUILO C
pasHbIX yIrJIoB 0030pa, BKJIOYAs BUI B mpoduiab. TpexMepHble AaHHbBIE C JHUIAa 3HAYUTEIHHO
yAy4IIal0T TOYHOCTH PAcIiO3HABAHMS JIHII.

CeromHsi pacro3HaBaHUE JIMIIA HCIIOJIB3YeTCS B Pa3HBIX cdepax: MpU yIAOCTOBEPEHUH
JUYHOCTH, TIPOBEACHHUIO OHJIAWH-DK3aMEHaM W  JOCTyNy K IEPCOHATM3UPOBAHHOMY
AJIEKTPOHHOMY OOYYEeHMIO, BBICOKOKIJIACCHBIE OTEIHM IPHUBETCTBYIOT TOCTEH MO MPHOBITHUH,
COLIMAJIbHBIE CETHM MOTyT aBTOMATHYECKH I[OMEYaTh JIIojeH, Oe30macHbli yHUBEpCAJIbHBII
KOHTpOJIb JaocTyna, Amazon, MasterCard u Alibaba mpennoxunu crnoco0 omiaTt, KOTOPBIH
naspiBaetcs Selfie Pay, ¢ momorpio pacro3HaBaHus JIHII, TO €CTh, JOCTATOYHO CIeNIaTh cendu,
yTOOBl BepUPUIMPOBATH ceOs MpH MPOBEACHUU IulaTexa. Pacro3HaBaHue JHIA TakKkKe
UCTIONB3YETC s IIst pa3osmokupoBku Tenedona. Hampumep, Apple FacelD ucnonssyer 6osee 30
000 uHppakpacHBIX TOUYEK AJII CKAHUPOBAHHWS BAIErO JIMIA, a 3aT€M CO3/1aeT TPEXMEPHYIO
KapTy. DTa Kapta, Tak ke kKak TouchlD, coxpansiercs B 3amuiieHHoe mpoctpadctso B L{I1. B
pe3yJsibTaTe Bbl MOKETE Pa30IOKHPOBATh Tele(OH, MPOCTO MOCMOTPER Ha Hero. [5]

Kaxnmass Omomerpuyeckas cucTeMa IOJie3HA, M BHIOOP KOHKPETHOTO OHOMETPHYECKOTO
yCTpOMCTBA 3aBUCUT OT OOJNIACTH NPUMEHEHUs, TO €CTh TIJie HEeOOXOAWMO BHEAPUTH
OMOMETPUUECKYIO ayTeHTU(PUKAIMIO. B OCHOBHOM 3TO 3aBHCHUT OT KOJIMYECTBA JIIOAEH, KOTOPbIE
OyaoyT eil monb3oBaThes. 3a TOCTEAHHE HECKONBKO JIeT OuomeTpudeckas ayTeHTH(HUKAIUSL
CHIIBHO PaCIIMPHUIIACh, U BCe 0OJIbINE MOTPpEOUTENEH ToIaraloTcs Ha Hee U axe TpeOyroT ee. [6]
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DATA MINING
Pankratov A.S. — student, Manuhina I.A.— associate professor
Altai State Technical University after 1.1. Polzunov

Data mining is a common name for searching and processing various data for unusual,
useful variations of information that are necessary for solving problems in a wide variety of
fields.[1]

The history of the data mining began in 1989, when employees of one of the IT enterprises
wondered: "can | automatically find certain rules to speed up some requests to large databases?"
After that, work began on this topic.

For its work, the data mining mechanism uses a variety of methods, for example, neural
networks, mathematical methods from statistics are used in full.

One of the earliest successful applications of data mining, perhaps second only to marketing
research, was credit-card-fraud detection. By studying a consumer’s purchasing behaviour, a
typical pattern usually becomes apparent; purchases made outside this pattern can then be
flagged for later investigation or to deny a transaction.[2]

One of the important functions of data mining is the visualization of the received and
analyzed data. This allows you to understand the data of people who do not have special training
and knowledge.

The tasks solved by the data minigroup are divided on a descriptive and a predicate.
Descriptive description of the hidden patterns, for example, the grouping of data. Predictive -
"predict” the result, for example, for data that is not yet available, but, perhaps, soon, for
example, the analysis of time series.

A number of stages of solving problems using the methods of data mining:

1) Statement of the task of analysis;

2) Data collection;

3) Data preparation (filtering, addition, coding);

4) Choice of model (algorithm of data analysis);

5) Selection of model parameters and learning algorithm;

6) Model training (automatic search for other model parameters);

7) Analysis of the quality of education, if an unsatisfactory transition to paragraph 5 or
paragraph 4;

8) Analysis of the revealed regularities, if the unsatisfactory transition to points 1, 4 or 5. [3]

But there also exist some difficulties. A wide variety of human behavior complicates the
analysis. One and the same person can write differently, interpreting one data. Therefore,
sometimes, the data mining system cannot always correctly process the data.

However data mining is a powerful tool for data processing, which is very important for the
modern development of information technology.
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HHTCJ’IJ’ICKTy&J’ILHHﬁ aHaJIM3 JaHHBIX — 0611166 Ha3BaHUC IJId IMMOUCKA B PA3JIMYHBIX JAaHHBIX



HEOOBIYHBIX, MOJE3HBIX BapHaluii HHQOpMAIK, HEOOXOAUMBIX JUISl peIICHHsI TPOOJIEM B CaMbIX
pa3HbIX obnacTsX. [1]

HcTopust MHTENIEKTYalbHOTO aHalIM3a JaHHbIX Havajgack B 1989 roay, korna coTpyaHUKU
onHoro u3 |T-mpennmpuaruil 3amaBanuck BorpocoM: «Mory 1M s aBTOMaTH4YeCKH CO3/aTh
OTIpeieNIeHHbIE MpaBiIa Uil YCKOPEHHs 3allpOCOB K KpyNMHbIM 0azaMm naHHbIX?» [locne aToro
Hayayach paboTa HaJl ’TON TEMOM.

Jns cBoeil paboOThl, MEXaHW3M HWHTEJUIEKTYyaJbHOTO aHajiu3a JaHHBIX HCIIOJIb3YeT
MHOYECTBO METOJIOB, HAllpUMep, HEHPOHHBIE CETH, METO/Ibl U3 CTATUCTUYECKON MaTEMaTHUKH.

OnHUM W3 paHHUX YCHEIIHBIX MPUMEHEHUH HHTEIICKTYAJIIbHOTO aHAJIM3a JaHHBIX CTallo
oOHapyKeHHe MOILICHHUYECTBA C KpeAMTHbIMU Kapramu. M3yudas mokymnarenbckoe MOBeJeHUE
NOTPEeOUTENs, TUMMYHAS KapTHHA OOBIYHO CTAHOBUTCS OYEBUIHOM; IMOKYIIKH, CIICIaHHBIC 32
npezenamMy 3Toro IabiioHa, 3aTeM MOTYT ObITb OTMEUEHbI JUIsl MOCIEAYIOIIEro PacciieOBaHUS
WJIM OTKJIOHEHUSI TPaH3aKIUU. [2]

OnHOM U3 BaKHBIX (YHKLNH MHTEJIEKTYaIbHOTO aHAIM3a JaHHBIX SBIIAETCS BU3Yyalnu3aLus
NOJYYCHHBIX M MPOAHATU3UPOBAHHBIX JAHHBIX. JTO MO3BOJSET MOHATH JAaHHBIC JIIOJSAM, HE
UMEIOIUX CHEeIMaIbHOMN OATOTOBKY U 3HAHUI.

3amauu, pemaeMple WHTEIUICKTYAJTbHBIM aHAJIH30M JAaHHBIX, JCNSATCS Ha OMHCATEeNIbHBIC H
npezckazaTenabible. OnucaTeNbHbIe - OMUCHIBAIOT CKPBITHIE 1A0JIOHbI, HATPUMED, TPYIIHPOBKY
naHHbIX. [IpenckazarenbHbIe - «IIPEeICKa3bIBAIOTY PE3YNIbTaT, HAPUMED, Ul JaHHBIX, KOTOPbIE
ellle He JOCTYIHBI, HO MOT'YT OBITh IOJIY4€HBI, HAIpUMEp, aHAJIN3 BPEMEHHBIX PS/IOB.

DTansl pemeHus 3a/1a4 ¢ UCTIOIb30BaHUEM METO/I0B MHTEIUIEKTYaIbHOTO aHaJIH3a TaHHBIX:

1) mocTaHoBKa 3a/1a4M aHAJIN3A;

2) cOOp TaHHBIX;

3) moAroToBKa JaHHBIX ((huiabTparus, 100aBjleHrue, KOIUPOBAHHE),

4) BBIOOp MO/IENH (QITOPUTM aHAIIN3a JTAHHBIX);

5) BBIOOp IapaMeTPOB MOJAEIH U AITOPUTMA O0YUEHUS;

6) oOy4yeHne MoaenH (ABTOMAaTHYECKUH TOMCK IPYTUX MMapaMeTPpOB MOJECIH);

7) aHann3 KadyecTBa 0Opa30BaHUs, €CIU HEYJIOBIETBOPUTENbHBIM pe3yapTaT - Mepexojl K
NYHKTY 5 WM MTyHKTY 4;

8) aHanu3 BBISBIEHHBIX 3aKOHOMEPHOCTEW, €ClIM HEeYyJOBJIETBOPUTENbHBIA pe3ysibTaT -
nepexoJ K nyHkTam 1, 4 wiu 5. [3]

Ho ectp u HexoTopble TpyaHocTH. HenpeackazyeMocTs Jroelt ocnoxHseT aHanu3. OJuH 1
TOT JK€ 4YeIIOBEK MOXKET IyMaThb IO - pPAa3HOMY, HHTEPIPETUPYS OJWHAKOBBIC TaHHBIC
COBEpILEHHO Mo - UHOMY. [lo3TOMYy MHOrJa crcTeMa MHTEUIEKTYyalbHOTO aHalu3a JaHHBIX He
BCer/ia KOppeKTHO 00pabaThIBaeT JaHHBIE.

Ho, TeM He MeHee, MHTEIEKTyaIbHbBIN aHAU3 TaHHBIX SBJISIETCS MOIIHBIM MHCTPYMEHTOM
00pabOTKM NAaHHBIX, YTO OYEHb BAXKHO IJIi COBPEMEHHOTO dTara pa3BUTHS MHPOPMAMOHHBIX
TEXHOJIOTU.
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RANSOMWARE
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Ransomware is one of the types of malicious programs (malware) that has become quite
widespread over the last few years. Usually it blocks access to system, often encrypting files and
demanding money as ransom to restore system to working state and to decrypt files. This is the
reason of its name.

Ransomware is one of the most dangerous threats because it not only prevents system
from functioning, but also encrypts user’s files, that might be unique — like photos or videos,
recorded by user.

List of most common ransomware types, sorted in ascending order by danger:

o Browser lockers
o System lockers
o (En)Cryptors

The specific example of ransomware could belong to more than one type. First two types
are sometimes called “winlocker” or “screenlocker”. They are less dangerous so reinstall of a
system and anti-virus check usually solves the problem.

Common mechanisms of penetration to the target system are “social enginieering” and
phishing (when user launches malicious program himself, while expecting some other harmless
thing to happen) or by exploiting vulnerabilities in operating system or specific programs. In this
case, ransomware should be considered a virus.

To protect yourself from ransomware, you should install updates for system and antivirus
software in time and proceed with care to unknown sites and files.

If you are already attacked, you should search information about exact type of
ransomware that attacked you. It could be achieved by analyzing information that you see on the
screen. It is possible that there exists a free decryptor, written by some anti-virus company or
enthusiast, so you could get your files back for free. If there is nothing like this, you should at
least make sure, that the ransomware is able to decrypt your files — some malware of this kind
just spoil files in uncorrectable way. If encrypted files are not so important, the best thing is just
to format disks and reinstall the system — viruses does not affect your hardware.

The history of ransomware starts from 1989, there were big attacks in 2013, but the most
famous attacks came in 2017. These were ransomware under names WannaCry, Petya and Bad
Rabbit.

Wannacry exploited vulnerability in SMB component from Windows (known by the
name EternalBlue) and spread himself over the Web as a virus. After infection, it encrypted files
and demanded ransom in Bitcoin crypto currency equivalent of 300 US Dollars. If money wasn’t
paid in three days, the amount of ransom doubled. After a week it deleted everything. But
because of a mistake (maybe, intentional) in code the decryption process didn’t work. Some time
later free third-party tools were written for decryption files after attack.

Interestingly, there was some sort of kill-switch in a program code — it stopped virus from
cause harm if some specific domain was registered. Security expert Marcus Hutchins registered
it and the epidemic was partially stopped.

Ransomware named Petya spreaded with the updates of common accountant software in
Ukraine called M.E.Doc (most likely because of hacker attack). Petya caused much harm to
computers in government organizations, especially in Ukraine. This malware also couldn’t
recover files from encryption, making paying ransom worthless.

Bad Rabbit was the other threat in 2017. This ransomware was spread through fake
updates of Flash Player and then through local network like a virus. The kill-switch was found
quite fast and consisted of creating a file on computer with specific name and read only attribute.
Also it seems that recovering files after paying ransom was possible in this case.



History teaches us to pay attention to the rules of security and don’t give in to
provocations — the whole idea of paying for decryption of your own files sounds horrible and
even worse is a perspective to not recover them even after paying ransom.
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I[TPOI'PAMMA-BBIMOT'ATEJIb
C. K. ITamkoB — crynent, H.B. [lerpymioBa — crapiiuii npenojaBaTelib
AnTtaiickuii rocy1apcTBEHHBIH TEXHUUECKUI YHUBEPCUTET
um. N.U. Tlomsynoga (r. bapuayn)

HpOFpaMMa-BI)IMOFaTCJIB — O9TO OJWH U3 BHIAOB BPCAOHOCHOI'O IIPOrpaMMHOIO
oOecrieyeHus, CUIBbHO PACHpPOCTPAHUBIIUICS 3a MOCIEIHUE HECKONbKO JieT. OOBIYHO OHa
OJIOKHpYET JOCTYIl K CHCTeMe, 4acTo mmdpyer ¢ainpl, TpeOys IeHer 3a BOCCTAaHOBICHHUE
paborocrnocooHocTH U pacinppoBKy. [1o 3ToM NpuYrHEe y IpOrpaMMbl TaKOE Ha3BaHHUE.

HpOFpaMMa-BI)IMOFaTCJIB — OTO OAHA M3 CAMBIX OIIACHBIX YI'PO3, TaK KaK OHa HC TOJIbBKO
MeIaeT paboTe CUCTeMe, HO M IH(PYET MOJIb30BaTEIbCKUE (aiiiibl, CPEIU KOTOPBIX MOXKET
OBITH HEMAJIO YHUKAIBHBIX — HAIIpUMep, poTorpaduu Hiv 3aMcaHHbIe TI0JIh30BaTEIIEM BUJICO.

OcHOBHBIE THIIBI IPOrPaMM-BBIMOTaTEJIeH 110 BO3PACTAHUIO OMIACHOCTH:

o broxuposiuku 6paysepos
o BroKupoBIINKY CHCTEMBI
. udposanbuimk

OTnenbHO B3ATHIE TPUMEpP MPOrPAMMBI-BBIMOTATENSI MOXET COYeTaTh HECKOIBKO
npu3HakoB. [lepBbie qBa THIA Takke MOryT HasbiBaThes “Winlocker” mmm “screenlocker”. Ouu
MEHEe OMacHbl W OOBIYHO TIEPEeyCTaHOBKAa CHUCTEMBbl W AaHTHUBUPYCHAas IPOBEPKA PEIIAIOT
npobiemy.

OObIYHBIE MEXaHU3MBI TIPOHUKHOBEHHSI B CHCTEMY - 3TO «COIHAJIbHAS WHXCHEPHS» U
«hummHry (MoJNb30BaTeNlb CaM 3alyCKAaeT BPEAOHOCHYIO MPOrpamMMy, XOTs SIBHO OXKHAAeT
Jpyroro pe3yibTara), WX TP HCIOIB30BAHUM HHCTPYMEHTOB SKCIUTyaTallud YS3BUMOCTH
OTIEPALIMOHHOM CUCTEMbI WM KOHKPETHBIX Mporpamm. B 3ToMm ciyyae mporpammy BeIMOTraTellb
MOYKHO CUUTATh BUPYCOM.

YroObl  3aIlMTUTBCA  OT  NPOrpPaMMbI-BBIMOTaTeNs, HYXHO  3a0J1aroBpeMEHHO
yCTaHABJIMBATh OOHOBJICHWS OIEPAIMOHHOW CHCTEMBI W AaHTUBHPYCOB, a TakXke ¢
OCTOPO>KHOCTBIO OTHOCUTHCS K HE3HAKOMBIM caiiTaM U daiinam.

Ecnmu 3apakenwe Bc€ Ke MPOM3OILIO, TO CHadaja HEOOXOAMMO TOWCKATh TOYHYIO
UHPOpPMALIMIO O TporpaMMe-BbIMOrarese, KOTopas «aTakoBajia» Bac. JTO MOXHO CJeNaTh,
POaHAIM3UPOBaB MH(DOPMAINIO, KOTOPYIO BBl BHAWTE Ha dKpaHe. BO3MOXKHO, YTO yXe €CTh
BBINYIIEHHBI AHTUBUPYCHBIMH KOMIAHUSAMHU WM SHTY3MAaCTOM OECIUIaTHBIM Aemu(pOBIIUK.
TakuMm 00pa3om, Bbl MOXKETE BEpHYTh CBOM (aiiiibl OecriaTHO. Eciu HU4Yero nojo0HOTo HET, Bbl
JOJDKHBI, TO KpailHe Mepe, YJIOCTOBEPUTHCSA, UYTO IpOorpaMMa-BbIMOraTeib CIIOCOOHA
pactmdpoBath Bamm (Hhairbl — HEKOTOPBIE U3 BPEOHOCHBIX IPOTPaMM HEBOCCTAHOBUMO TOPTSIT
¢aitnel. Ecniu ¢aiinel He BakHBI, Jy4lllee pelieHHe — 3TO MPOCTO OT(GOPMATUPOBATH JUCKH U
MEepPEyCTAaHOBUTh CHCTEMY — Ha pabOTOCIOCOOHOCTH ammapaTHOTO OOecIeueHus MporpaMma-
BBIMOTATelb HE BIIHSET.



HcTopust mporpaMmM-BeIMoraTeneii HaunHaercs ¢ 1989 roga, KpynHble aTaku ObLTH U B
2013, omnako, camble HM3BECTHBIC aTaku mpousonum B 2017 romy. 3T0 OBUIM TpPOrpaMMBbI-
BbIMOTaTenu oz HasBanusmu WannaCry, Petya u Bad Rabbit.

[Tporpamma-BeimMorarens WannaCry mcmosib30Bajia ysI3BUMOCTh B KOMIOHeHTe SMB B
cocrase Windows (umeronryro otaenbHoe HazBanue EternalBlue) u pacnpocrpansiiace no cetu
camocrosTenbHO Kak Bupyc. [locne unduuupoBanus ona mudposana ¢aiibl u TpedoBaia
BeIKyNl B KpunrtoBamore BitCoin skeuanenthoit 300 mommapam CHIA. Eciu B TedeHue Tpéx
JTHEl He ObUIO MOJIyYeHO BBIMJIATHI, CyMMa yABauBanach. Uepe3 Heneno oHa ynaaisia Bc€. Ho
u3-3a OMMOKU B KoJe (BO3MOXKHO, HaMEpeHHOH) pacmmdpoBka dyepe3 BBIIUIATY BCE PaBHO HE
pabotana. [lozgHee mnosiBUIMCH OecIIaTHBIE MPOrPaMMbl OT CTOPOHHUX pPa3pabOTUHKOB,
KOTOpBIC OBLIIM HAMKUCAHBI [Tl paciudpoBKku (HailIoB Mmociie aTaky.

HuTtepecHbM Takke ObUIO Hanu4yhe B KOAE MPOrPaMMBbl  «BBIKIIOYATENS» IPU
perucTpanu ONpeAeaEHHOTO JOMEHa. OJKcmepT mo Oe3omacHocT Mapkyc XaT4MHCOH
3aperuCTPUPOBAIL €0, U SMUAEMUS BUpYyca OblJIa YaCTUYHO OCTAHOBJICHA.

[Tporpamma-BeiMoraTens Petya pacnpoctpassiiach uepe3 OOHOBICHHS aKTHBHO
UCIonp3yeMoil Ha YKpauwHe cucreme Oyxrairepckoit oruérHoctu M.E.DoC (BepositHO, 3TO
crajmo ciuenactBueM B3noma). [Iporpamma-BeiMorarens Petya mnpunecna MHOro ymiepoa
KOMIIBIOTEpPaM B TOCYAAPCTBEHHBIX OpPraHMU3AlMsSIX, OCOOCHHO Ha YKpaumHe. DTO BPEIOHOCHOE
pOTpaMMHOE OOeclieYeHre TakKe ObUIO He B COCTOSIHMM pacmugpoBaTh (ailyibl, 4TO JEsIaino
OTLIIaThl OECCMBICTIEHHOM.

[Tporpamma-BeiMoratens Bad Rabbit Obuta emié ommoit yrposoit B 2017 romy. Drtot
BUPYC-BBIMOTaTellb PaCpOCTPaHsIICs depe3 moaaeabHbie ooHoBaeHus Flash Player u 3atem mo
JIOKaJIbHOM ceTu Kak BUpycC. JlocTaTOYHO OBICTPO ObUI HaMJIEH «BBIKIKOYATEIbY», KOTOPBIN
3aKIII0Yascs B CO3/IaHUU Ha KOMITbIOTepe (aiiia ¢ onpeaenéHHBIM UMEHEM U IIPpaBaMU TOJIBKO Ha
yreHue. Takxke B 3TOM ciydae pacumr@poBKa 1MOciie OIUIaThl ObLIa BO3MOXKHA.

HcTopust yuut Hac coOmoaaTh npaBuia 0€30MacHOCTH U HE MO/1aBaThCs Ha MPOBOKAIUT
— Kak Obl HU ObIIa y)KacHa cama Hjes IUIaTUTh 33 paciu(pPOBKY CBOHX ke (ailyioB, U elIe XyKe
- IEPCTIEKTUBA HE pacin(poBaTh UX Ja)e IMOCIE yIIaThl BHIKYTIA.
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APPLYING NEURAL NETWORKS IN THE FIELD OF DATA ENCRYPTION
Roenko D.V. — student, Manukhina I.A. - associate professor
Altai State Technical University after I.1. Polsunov (Barnaul)

There are many cryptographic algorithms nowadays. All of them can be splitted into
symmetric and asymmetric cryptography. In asymmetric algorithms, users have their own private
and public keys to encode and decode plain text. Symmetric algorithms are a lot faster than
asymmetric ones, but the sender and recipient use a shared key. [1] But how we can transmit a
secret shared key over an unprotected network? Applying neural networks to this task helps to
solve this problem.

In information technology, a neural network is a system of hardware or software whose
operation principle is very similar to human brain neurons work. Each successive tier receives



the output from the tier preceding it — in the same way neurons further from the optic nerve
receive signals from those closer to it. The last tier produces the output of the system. [2]

Neural key exchange protocol is very similar to a Diffie-Hellman protocol — the most used
protocol for key exchange between two parties A and B. Diffie-Hellman protocol has general
explanation, which helps to understand the main principle of algorithm's work and cryptographic
explanation.

The general explanation of Diffie-Hellman protocol uses colors instead of numbers. Imagine
that there are two sides, Alice and Bob, who need to transfer the public key through an
unprotected channel. They agree on an arbitrary starting color that does not need to be kept
secret, for example it’s blue. Each of them selects a secret color that they keep to themselves. [3]
It’s yellow color for Alice and red color for Bob. Then they are mixing their private colors with a
blue color. So, Alice gets an orange color and Bob gets a green color. After this, they exchange
their mixtures with each other and add their own color to received mixture, in this way Alice and
Bob gets the same color which will be purple in our case. If a third party sees the process of
exchange, it would be difficult for him to determine the secret colors.

In cryptographic description, Alice and Bob choose a large prime number p and a number g
such that 1 < g < p. Usually g is chosen to be quite small, for ease of computation. These
numbers do not need to be secret, so they can be communicated freely over a public channel.
Alice secretly chooses an integer n and Bob secretly chooses an integer m. Now Alice sends Bob
the number g™ (mod p) and Bob sends Alice g™ (mod p). Using her secret n Alice computes
s=(g™" = g™ (modp). Using his m secret Bob computes s = (g™)™ = g™" (mod p).
Now Alice and Bob have a secret key known only to them, which can be used to send messages
via any secure private-key cryptosystems. [4]

Returning to a neural key exchange protocol, it should be noted that it based on
synchronization of two tree parity machines. Tree parity machine is special type of multi-layer
feed-forward neural network. It consists of one output neuron, K hidden neurons and K - N input
neurons. Inputs to the networks take 3 values: x;; € {—1,0,1}

The weights between input and hidden neurons take the values: w;; € {—L, ...,0, ..., +L}

Output values of each hidden neurons are calculated as a sum of all multiplication of input
neurons and these weights: o;; = sgn(Z?’zlxijwij)

-1ifx <0,
Sign function is a simple function, which returns -1, 0 or 1: sgn(x) = { 0if x =0,
lif x > 0.
The output of neural network is then computed as the multiplication of all values
produced by hidden elements (output of the tree parity machine is binary): = = []¥_, o; [5].
Each side has it's own TPM. Their synchronization occurs as follows:
1. Initialize random weight values for each party's tree parity machine.
2. Do the following steps until synchronization is achieved:
a. Generate random input vector X;
b. Compute the hidden neuron values;
c. Compute the output neuron value;
d. Compare the output values of two tree parity machines;
3. If outputs are different, we should go to the second step.
4. If outputs are the same, safe the weight values.

After the complete synchronization, A and B can use weights as a key. This method is
known as bidirectional training. [6]

Neural network is an efficient technique which has the ability to implement security using
tree parity machine. One of the primary aspects of development in this field of neural
cryptography will be the discovery of neural architecture with very high synchronization speed
to prevent the synchronization of an attacker during the mutual learning process. [5]
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[IPUMEHEHWE HEMPOHHBIX CETEN B C®EPE IIIM®POBAHU S JIAHHBIX
Poenxo /[.B. — ctynent, Manyxuna WU.A. - x.¢.H., TO1IEHT
Axnraiickuii ['ocynapctBennsiii Texunueckuit ynusepcuret um. M. U. Tlon3ynosa (r. bapHayon)

B nacrosiiee Bpemsi CyIliecTByeT MHOXKECTBO KpunTorpaduueckux anroputMmoB. Bece oHu
MOryT OBITb pa3JeleHbl Ha CHMMETPUYHYIO U acUMMETpUuHYyl0 Kpunrorpaguto. B
ACUMMETPUYHBIX aJITOPUTMAX y MOJIb30BATENCH €CTh CBOU CEKPETHBIC M OTKPBIThIC KIHOUH IS
KOJAUPOBAaHUS M JEKOJUPOBAHUSA OTKPBITOrO TeKCTa. CHUMMETPUYHbIE AJITOPUTMBlI HAMHOTO
ObICcTpee, YeM acHMMETPHYHBIC, HO OTIPABUTENb U MOJIyYaTelb UCHOIL3YIOT O0muMid Kirod. [1]
Ho ectp n1 BO3MOXHOCTB TepeAaBaTh CEKPETHBIM OOIIMI KIIOY Yepe3 HEe3alIUIIEHHYIO CeTh?
[TpumeHneHre HEHPOHHBIX ceTel K ATOU 3aJaue MOMOraeT PEeIIuTh ATy IpodiIemMy.

B uH(}OpManmoHHBIX TEXHOJOTHSIX HEHpPOHHAs CETh MpEACTaBiIsgeT co0Oi ammapaTHyo
CHCTEMY WIM MpOrpaMMHOE obecrieueHue, NPUHIUI paboThl KOTOPOH OYeHb MOX0XK Ha paboTy
HEHPOHOB MO3ra 4esioBeKa. Kakaplii OCIeayIONIMI YPOBEHb IOJy4aeT BBIXOJHBIE JTAHHBIE OT
IPE/ILIECTBYIOIIETO €My YPOBHS - TakuM jk€ 0oOpa3oM HEHpOHbI, HaXoAsdlIMecs Iabllie OT
3pUTENBHOIO HEpBa, MPUHUMAIOT CUTHANBI OT TeX, KTO Onmke K Hemy. [locnenHuil ypoBeHb
MIPOU3BOJUT BBIBOJI CUCTEMBI. [2]

HetipoceTeBoil mpoTokos 0OMeHa KIII0YaMH OY€Hb MOX0XK Ha npoTokoi Juddu-Xemnmmana
- HanboJjiee YacTo UCIOIb3yEeMBbIH MPOTOKOI Ui OOMEHa KIF0YaMU MEX]ly ABYMSI CTOpOHaMH A
u B. [Iporokon duddu-Xemmana odaagaet o0mmM 00bICHEHUEM, KOTOPOE MTOMOTAET MOHSThH
IJIAaBHBIA IPUHIMI pabOThl AITOPUTMA U KPUNITOIpadhUUIECKUM 00bICHEHHEM.

Ob6mee oObscHenue mnporokona Juddu-Xemnmana ucnonbp3dyer IBeTa BMECTO YHCET.
[IpencraBeTe cebe, YTO €cTh JBE CTOPOHBI, Anuca U boO, KOTOpPHIM HEOOXOAMMO MepenaTh
OTKPBITBHIN KIIOY Yepe3 He3alUIIEeHHbIN kaHasl. OHM 10roBapUBarOTCs O BHIOOPE MPOU3BOJILHOTO
CTapTOBOIO LIBETA, KOTOPBI HE HY)KHO XPaHUTh B CEKPETE, HAIIPUMEp, 3T0 CUHUN. Kaxnpiil u3
HUX BBIOMpPAET CEKPETHBIN I[BET, KOTOPBIA OHU XPaHAT y ceOs. [3] DTO xenThlil UBeT 151 AIHCHI
U KpacHbIi 1Bet 1y boba. 3aTreM OHM CMEIIMBAIOT CBOM JIMYHBIE IIBETAa C CHHUM IIBeTOM. MTak,
Anmnca monyyaeT opaHXeBbld 1BeT, a boO mnomyuaer 3enensiii mBer. Ilocie 3Toro, oHu
OOMEHMBAIOTCS CBOMMH CMECSIMH JPYr C IPYroM M J00aBISIOT CBOM COOCTBEHHBIH LIBET K
MOJIY4YeHHOW CMeCH, TakKuM 00pa3om, Anrca U bo® mosydaroT OJMHAKOBBIA IBET, KOTOPHIA B
HameMm ciydae Oyaer ¢uoneroBsiM. Eciau TpeTbe TUIO0 BUIUT mpolecc oOMeHa, eMy Oynaer
CJIOKHO OTIPEENIUTh CEKPETHBIE 1IBETA.

B xpuntorpaduueckom onucannu Anuca u bo6 BbiOMparoT 00JbllIOE TPOCTOE YUCIO P U
yuciao g takoe, 4ro 1 < g < p. Kak mpaBwiio, 1 NpOCTOTHI BBIYUCICHHHA g BBIOMpaeTcs
JIOCTAaTOYHO MaJIbIM. DTH MUQPHI HE 005M3aTeNbHO JOKHBI OBITh CEKPETHBIMH, MOITOMY OHU
MOTYT CBOOOJHO IepeAaBaThCs MO MyOJUYHOMY KaHally. Ayinca TaifHO BBIOMpPAET 1IEeJI0€ YHCIIOo
n, a bo0 TaitHo BeIOMpaeT mesaoe uncio m. Temeps Anuca otnpasiser boOy uucmo g" (mod p),



a bo6 moceimaer Ammce uucino g™ (mod p). Wcnonws3ys CBOE CEKpeTHOE YHCIO M, AJmca
Berunciser S = (g™ = g™ (modp) . A bBoO, HCHONB3yS CBOE CEKPETHOE YHCIO M
Beruucisiet s = (gM)™ = g™" (mod p). Teneps Anuca u Bob 001a1al0T CEKPETHBIM KITFOUOM,
U3BECTHBIM TOJIBKO MM, KOTOPBI MOXKET HCIIONb30BaThCsA Uil OTIPABKH COOOIICHHHA dYepe3
T00YIO0 KPUTITOCUCTEMY C CEKPETHBIM KITFOUOM. [4]
BosBpamasices k HelipoceTeBOMYy MPOTOKOY 0OMeHa KIIFoUYaMH, He0OX0IMMO 3aMETUTh, YTO
OH OCHOBaH Ha CMHXPOHHU3AlMU JIBYX JPEBOBHUJHBIX MAIIMH YECTHOCTH. /[peBOoBUAHAsS MalIMHa
YECTHOCTH — 3TO CIEUMAIBHBIA THUII MHOIOYPOBHEBOM HEUPOHHOM CETHU IPSAMOIO
pacnpoctpaHeHusi. OHa COCTOUT U3 OJHOIO BBIXOJHOTO HEMpoHa, K CKpBIThIX HEMPOHOB U K * N
BXOJIHBIX HEHPOHOB. BXoaHblE MapamMeTpbl HEUPOCETH MOIYT NMPUHUMATh 3 3HAYEHHS: X;; €
{—1,0,1}
Beca Mexny BXOAHBIMH W CKPBITHIMH HEWPOHAMH NPUHUMAIOT 3HAYCHUS: W;; €
{-L,..,0,..,+L}
BoixogHble 3HAu€HHA KaXJAOrO0 M3 CKPBITHIX HEHPOHOB BBIYUCISAIOTCS Kak CyMMa
NPOU3BEICHUH BXOJJHOTO 3HAYEHHUS M BECOBOTO KO3 puIMEHTa: 0;; = S gn(Z?[:l Xijwij)
OyHKIMS 3HaKa — 3TO MpocTas PyHKIMS, KoTopas Bo3Bpaiaert -1, 0 wiu 1:
-1ifx <0,
sgn(x) = 0if x =0,
1lif x > 0.
BoixoHO€E 3HaUeHNEe HEUPOHHOM CETH BBIUUCISETCS KaK POU3BEIEHUE BCEX CKPBITHIX
HEHPOHOB (BBIBOJI JPEBOBUTHOM MAIIMHBI YE€CTHOCTA UMEET IBOMYHOE MPEJCTABICHUE):
T = [I{_ 0 [5].
VY kaxpaoro aboneHTa ectb cBosi JIMY. VX cuHXpOHHU3AIMS POUCXOIUT CIETYIOIIUM
o0OpazoM:
1. HMuunmanu3upyroTcs caydyaiiHble 3Ha4eHHs BECOBBIX KO (PUIIMEHTOB 1St
Ka)X10M IpEBOBUHON MalllMHbI YECTHOCTH.
2.  BBIMOMHAIOTCS cienyolue 11ary, Moka He Oy/1eT JOCTUTHYTa CHHXPOHHU3ALMS:
a. TI'enepupyercs ciy4ailHbI BXOJHOM BEKTOP X;
b. BbIUKCIAIOTCS 3HAUEHHS CKPBITHIX HEHPOHOB;
C. Brluncngercs 3HaueHuEe BBIXOAHOTO HEUPOHA;
d. CpaBHUBAIOTCS BBIXOIHBIC 3HAYCHHS JBYX APCBOBUIHBIX MAIIUH
YECTHOCTH;
3. Ecnu BbIXOAHBIE 3HaYEHUS PA3TUYHBI, TO HEOOXOJMMO BEPHYTHCS KO BTOPOMY
niary.
4. Ecnu OHM OAMHAKOBBI, TO COXPAHAIOTCS 3HAUEHUS BECOBBIX KO (UIIMEHTOB.
[Tocne monHo# cuHXpoHM3auu, A U b MOryT MCIoJIb30BaTh Beca B KaueCTBE KIIOYA.
OTOT METO/ U3BECTEH KaK JIByHAIIpaBJIeHHOE 00yueHue. [6]
Heiiponnass cetb - 3T0 3(QEKTUBHBIA METOJ, KOTOPBIH HMEET BO3MOXKHOCTb
peann3oBaTh 0€30MaCHOCTh C MCIIOJIb30BAaHUEM JIPEBOBUIHOM MaIIMHBI 4eCTHOCTH. OnHUM
W3 OCHOBHBIX acCIeKTOB pa3BUTHS B JTOW 0OOJacTH HEHUpOHHOW KpunTorpaduu OyneT
OTKpPBITUE HEWPOHHON apXUTEKTYpbl C OYEHb BBICOKON CKOPOCTBbIO CUHXPOHHU3ALMU U AJIS
NPEIOTBPALICHUs] CUHXPOHU3AllMU 3J0YMBIIUIEHHHKA BO BpeMsl Ipoliecca B3aUMHOIO
oOyueHnus. [5]
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PHYSICAL ACCESS CONTROL SYSTEMS WITH APPLICATION
OF FACE RECOGNITION
E.V. Roman, student, E.N. Merkulova, associate professor
Altai State Technical University after 1.1. Polzunov

Today the security of information is quite a current problem. Information has become an
integral part of our lives. Every company that works with information systems, such as storing,
processing or transmitting data, must protect this information.

Of course, the protection of information should be comprehensive. Besides protecting
directly the bearers of information or channels for its transmission, it is also necessary to ensure
the security of the territory on which the protected information is located.

One of the means that provide access to the territory of those persons who have access to the
controlled area, and the prohibition of access of those who do not have to enter the premises, is
an access control system (ACS) [1]. The installation of this system allows providing a higher
level of security in the enterprise.

The ACS is divided into 2 categories by the methods of user identification.

1) Identification using external identifiers, such as electronic keys, cards that contain a
unique code.

2) ldentification based on the use of the user's biometric characteristics, for example
fingerprint (static methods) or gait, handwriting (dynamic methods).

Compared to keys, cards, codes or passwords, biometric systems [2] have several
advantages:

- biometric characteristics are part of a person, so they can not be forgotten or lost;

- the biometric identifier cannot be transferred to another person;

- it is difficult to fake a "biometric key";

- it is very convenient to use non-contact biometric technology.

Therefore, the fastest growing direction in the security systems market is identification by
biometric parameters.

One of the most dynamically developing areas in the biometric industry is the identification
of a person by the image of a person. The attractiveness of this method is based on the fact that it
is the closest to how people usually identify each other. The development of this method also
determines the growth of multimedia technologies thanks to which we can increasingly see video
cameras installed on the streets.

Face recognition technology makes it possible to provide a high probability of face
identification, about 80%, even when any physical characteristics of a person change, for
example, hair, makeup, whiskers or eyebrows, and even with aging [3].

One of the big advantages of using the face recognition system is the lack of physical
contact with the device.
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CUCTEMBI KOHTPOJIA U YITPABJIEHUA JOCTYIIOM C ITPUMEHEHUEM
PACITO3HABAHUS JINLL
E.B. PomaH, cryaent, E.H. Mepkynosa, k. (puio. H., JOIEHT
AuTaiickuil rocygapCTBeHHbIN TexHudeckuil yuusepcuret um. M.U. [lonzyHosa

B Hactosiee Bpemsi obecrieueHne Oe3omacHOCTH WHGOPMALUU SBISETCS JOBOJBHO
aKTyalbHOHM mpobnemoit. MHpopmamus craja HEOTheMJIEMOW 4YacThio Hamied >ku3Hu. Kaxmas
KOMIIaHUS, KOTOpasi OCYLIECTBIISIET Kakue-I1u00 NeHCTBUS B MH(OPMALMOHHBIX CHUCTEMax, Kak
HarpuMep XpaHeHue, 00paboTKy WK niepeady JaHHBIX, HY)KJAeTCs B CPECTBAX 3aAIIUTHI TAKOU
uHpopmanuu.

besycnoBHo, 3amuTta WHGOpPMANUK JOJDKHA OBITh KOMIUICKCHOW. [loMUMO 3amiuThl
HEMOCPEJACTBEHHO HOCHUTeNel MH(OpMali WM KaHaJIOB €e Iepelayd HeoOXOAMMO TaK Ke
o0ecneunTh 6€30MaCHOCTh TEPPUTOPUU, HA KOTOPOH pacrosiaraercs 3auuniaemMas nHopmanus.

OpuuM U3 cpeAcTB, 0OECHEUMBAIOIIMX MPOMYCK HAa TEPPUTOPUIO JETUTHUMHBIX JIHIl U
3ampeT B JOCTYIIE HEJIETUTUMHBIM JIMLAM, SIBIISIETCA CHUCTEMA KOHTPOJIS U YIPaBIEHUS JOCTYIIOM
(manee: CKYM) [1]. YcranoBka CKVY]l mo3BomnsieT oOecrneunBarh Oojiee BBICOKHI YPOBEHb
oOecrnieueHus 0€30aCHOCTH HA MPEANPUATHH.

ITo ciocob6am nnentudukanuu nons3opareneit CKY [l moapasnensiercs Ha 2 KaTeropuu.

1) Wnpentudukamus C TPUMEHCHHEM BHEIIHUX WACHTU(DHUKATOPOB, TaKWX, Kak
AIEKTPOHHBIE KITIOYH, KAPTOUKH, KOTOPBIE COJIEPKAT YHUKAIBHBIN KOJI.

2) Wnentudukamys, OCHOBaHHAs HAa HCIIOJIb30BAaHUH OMOMETPUYECKUX XapaKTEPUCTHK
MOJIb30BAaTENsl, HAPUMEP OTIEUATOK Maiblla (CTATUYECKUE METO/IbI) HIIM MOXO/KA, PYKOTHCHBIN
MoAYEPK (TUHAMUYECKUE METOJIBI).

[lo cpaBHeHMIO C KJIIOYaMH, KapTOYKaMH, KOJAAMHU WJIH TapOJIMU OHOMETPUYECKUE
CUCTEMBI [2] UMEIOT psiJ] IPEUMYIIECTB:

- OHUOMETpUYECKHE XapAaKTePUCTUKH SBJISIOTCS YacTbl0 UENOBEKa, IOITOMY HUX
HEBO3MO’KHO 3a0bITh WJIM IOTEPSITh;

- OMOMEeTpUYECKHI UIeHTU(PUKATOP HEBO3MOKHO MEPEAATh PYroMy JHILY;

- moj/ieNaTh «OMOMETPUYECKUH KITH0W» OYIET 3aTpyIHUTENbHO;

- HCIOJIb30BaTh OECKOHTAKTHBIE OMOMETPUUECKUE TEXHOIOTUU OYEeHb Y00HO.

[loaTomy caMbIM  OBICTPOpPa3BUBAIOLIMMCSl HAalpaBlIC€HUEM Ha pBIHKE CHCTEM
0e30MacHOCTH SIBJIAETCS UACHTU(DUKAIIHS 10 OUOMETPUIECKUM apaMeTpaM.

OpaHuM M3 camblX JAMHAMHUYHO pa3BMUBAIOIIMXCS HAMNpaBlIeHU B OHOMETpUYECKON
WHAYCTPUU SIBISIETCS WACHTH(UKAIUS YeloBeKa Mo u300pakeHuto nuia. [IpuBaexaTenbHOCTh
JAHHOTO METO/Ia OCHOBaHa Ha TOM, YTO OH Haubosee ONM30K K TOMY, KakK JIIOAM OOBIYHO
uaeHTUGUIUPYIOT JApyr Japyra. Pa3BuTue »HTOro MeTroja TakkKe OIpeneiseT pocT
MYJBTUMEAUMHBIX TEXHOJIOTHM, Ojarofaps KOTOPHIM BCE Yallle MOKHO BHJIETh BHJIEOKaMeEpHI,
YCTaHOBJICHHBIE Ha YJIUILAX WJIM APYTUX MECTaX CKOTUICHHUS JIFOJIECH.

TexHonorus pacno3HaBaHHs JIMI[ TO3BOJSET OOECIEYUTh BBICOKYIO BEPOSITHOCTH (HE
meHee 80%) wumeHTHUKANUK IMIA JaXe NpU H3MEHEHHH KaKuX-TH00 (pu3udecKkux
XapaKTepUCTHK JIMLA, HapuMep, IpU U3MEHEHUU MPUUYECKU, MaKUsKa, MOSBICHUS YCOB WIIU
OpoBeil, u naxke mpu crapenuu [3].

OpnuM 13 OONBIIMX IIIOCOB MCHOJIb30BAaHUSI CHUCTEMbI PACIlO3HABAHUS JIMIL SIBISETCS
OTCYTCTBHUE (PU3MUECKOTO KOHTAKTA C YCTPOUCTBOM.
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UNDERSTANDING THE TOR NETWORK
Sergeev D.N. — student, Manukhina I.A. - associate professor
Altai State Technical University after I.I. Polsunov (Barnaul)

Tor is a popular privacy enhancing system that is designed to protect the privacy of Internet
users from traffic analysis attacks launched by a non-global adversary [1]. Because Tor provides
an anonymity service on top of TCP while maintaining relatively low latency and high
throughput, it is ideal for interactive applications such as web browsing, file sharing, and instant
messaging.

Tor’s system architecture attempts to provide a high degree of anonymity and strict
performance standards simultaneously [1]. At present, Tor provides an anonymity layer for TCP
by carefully constructing a three-hop path (by default), or circuit, through the network of Tor
routers using a layered encryption strategy similar to onion routing [2]. Routing information is
distributed by a set of authoritative directory servers. In general, all of a particular client’s TCP
connections are tunneled through a single circuit, which rotates over time. There are typically
three hops in a circuit: the first node in the circuit is known as the entrance Tor router, the middle
node is called the middle Tor router, and the final hop in the circuit is referred to as the exit Tor
router. It is important to note that only the entrance router can directly observe the originator of a
particular request through the Tor network. Also, only the exit node can directly examine the
decrypted payload and learn the final destination server. It is infeasible for a single Tor router to
infer the identities of both the initiating client and the destination server. To achieve its low-
latency objective, Tor does not explicitly re-order or delay packets within the network.

The designers of the Tor network have placed a great deal of emphasis on achieving low
latency and reasonable throughput in order to allow interactive applications, such as web
browsing, to take place within the network [1]. However, the most significant difference between
viewing the protocol breakdown measured by the number of bytes in contrast to the number of
TCP connections is that while HTTP accounted for an overwhelming majority of TCP
connections, the BitTorrent protocol uses a disproportionately high amount of bandwidth. This is
not shocking, since BitTorrent is a peer-to-peer (P2P) protocol used to download large files. This
is not shocking, since BitTorrent is a peer-to-peer (P2P) protocol used to download large files.

Since the number of TCP connections shows that the majority of connections are HTTP
requests, one might be led to believe that most clients are using the network as an anonymous
HTTP proxy. However, the few clients that do use the network for P2P applications such as
BitTorrent consume a significant amount of bandwidth. The designers of the network consider
P2P traffic harmful, not for ethical or legal reasons, but simply because it makes the network less
useful to those for whom it was designed. In an attempt to prevent the use of P2P programs
within the network, the default exit policy blocks the standard file sharing TCP ports. But
observations show that port-based blocking strategies are easy to evade, as these protocols can be
run on non-standard ports.

The ability to observe a significant number of user names and passwords is potentially
devastating, but it gets worse: Tor multiplexes several TCP connections over the same circuit.
Having observed identifying information, a malicious exit router can trace all traffic on the same
circuit back to the client whose identifying information had been observed on that circuit. For



instance, suppose that a client initiates both an SSL connection and an AIM connection at the
same time. Since both connections use the same circuit (and consequently exit at the same
router), the SSL connection can be easily associated with the client’s identity leaked by the AIM
protocol. Thus, tunneling insecure protocols over Tor presents a significant risk to the initiating
client’s anonymity.

To address this threat, a reasonable countermeasure is for Tor to explicitly block protocols
such as POP, IMAP, Telnet, and FTP 7 using a simple port-based blocking strategy at the
client’s local socks proxy. In response to these observations, Tor now supports two configuration
options to warn the user about the dangers of using Telnet, POP2/3, and IMAP over Tor, and
block these insecure protocols using a port-based strategy [3]. However, this same type of
information leakage is certainly possible over HTTP, for instance, so additional effort must
also be focused on enhancing Tor’s HTTP proxy to mitigate the amount of sensitive
information that can be exchanged over insecure HTTP. For instance, a rule-based system could
be designed to filter common websites with insecure logins.

Finally, protocols that commonly leak identifying information should not be multiplexed
over the same circuit with other non-identifying traffic. For example, HTTP and instant
messaging protocols should use separate and dedicated circuits so that any identifying
information disclosed through these protocols is not linked with other circuits transporting more
secure protocols.

Given the relatively large amount of insecure traffic that can be observed through Tor, there
is great incentive for malicious parties to attempt to log sensitive information as it exits the
network. In fact, others have used Tor to collect a large number of user names and passwords,
some of which provided access to the computer systems of embassies and large corporations [4].

In addition to capturing sensitive exit traffic, a Tor router can modify the decrypted contents
of a message entering or leaving the network. Indeed, in the past, routers have been caught
modifying traffic (i.e., injecting advertisements or performing man-in-the-middle attacks) in
transit, and techniques have been developed to detect this behavior [5].

Below will be present a simple method for detecting exit router logging under certain
conditions. Insecure protocols are targeted for the specific purpose of capturing usernames and
passwords.

At a high level, the malicious exit router logging detection technique relies upon the
assumption that the exit router is running a packet sniffer on its local network. Since packet
sniffers such as tcpdump are often configured to perform reverse DNS queries on the IP
addresses that they observe, if one controls the authoritative DNS server for a specific set of IP
addresses, it is possible to trace reverse DNS queries back to the exit node that issued the query.

More specifically, the detection method works as follows:

1. We run an authoritative domain name server (DNS) that maps domain names to a
vacant block of IP addresses that we control.

2. Using a Tor client, a circuit is established using each individual exit router.

3. Having established a circuit, a SYN ping is sent to one of the IP addresses for which we
provide domain name resolution.

This procedure is repeated for each exit router. Since the IP address does not actually exist,
then it is very unlikely that there will be any transient reverse DNS queries. However, if one of
the exit routers we used is logging this traffic, they may perform a reverse DNS look-up of the IP
address that was contacted.

Due to its popularity, Tor provides insight into the challenges of deploying a real anonymity
service, and our hope is that this work will encourage additional research aimed at providing
tools to enforce accountability while preserving strong anonymity properties, protecting users
from unknowingly disclosing sensitive/identifying information, and fostering participation from
a highly diverse set of routers.
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OCOBEHHOCTH CETU TOR
Ceprees JI.H. — ctynent, Manyxuna M. A. - k..H., To1IeHT
Aurraiickuii I'ocynapctBenssii Texuudeckuii yausepeuret um. M. 1. [lonszynosa

Tor - momynsipHasi cucTeMa TMOBBIIICHUS KOH(PUICHIMATLHOCTH, KOTOpas MpeaHazHaueHa
JUIs  3aIIUThl  KOHOQUAECHIUAIBbHOCTH IOJb30BaTENE HHTEpHETa OT TPAaCCUPOBOYHBIX
AQHATUTHYECKUX aTak, 3amymeHHbXx npotuBHUKOM [1]. Ilockombky Tor obGecreunBaer
aHOHMMHOCTb noBepX TCP, coxpaHss Npu 3TOM OTHOCUTEIIBHO HU3KYIO 3aI€P>KKY U BBICOKYIO
IPOIYCKHYIO CIIOCOOHOCTB, OH MACATHHO MOAXOJUT KaK JJIsi IPOCMOTpa BeO-CTpaHHIl, OOMEeHa
daitnamu, Tak 1 JUIs MTHOBEHHOTO 0OMEHa COOOIIEHUSMH.

Apxurektypa cucrembl Tor crpemMuTcs 00€CIEYUTbh BBICOKYIO CTENEHb AHOHUMHOCTU U
CTPOTHE CTaHJAapThl IPOU3BOAUTEIBLHOCTH OAHOBpeMeHHO [l]. B Hacrosmee Bpems Tor
oOecnieunBaeT ypoBeHb aHOHUMHOCTH Juist TCP myTem TIaTenbHOTO MOCTPOEHUSI ITYTH C TPEMSI
nepexofgaMu (IO YMOJYaHUIO) WJIM KaHaja 4epe3 ceTb MapuipyrtuzatopoB Tor ¢
UCTIOJIb30BAHUEM CTPATErMd MHOTOYPOBHEBOTO IMM(pPOBaHUS, AaHAJOTMYHOH "TyKOBOM"
Mapuipytuzaiuu [2]. CBegeHuss 0 MapHIpyTU3alUN PACIPOCTPAHIIOTCS HAOOPOM MOJTHOMOYHBIX
cepBepoB karajoroB. Kakx mpaBunmo, Bce TCP-momkitodyeHHsi KOHKPETHOTO KIIMEHTa
TYHHEJIUPYIOTCS 4epe3 OJUH KaHal, KOTOPbII BPAILIa€TCsl C TEUEHUEM BpeMeHH. EcTh npaBuio
TpeX IEepexoJ0B B ILENU: NEPBBIM y3€ld B ILENH, HA3BIBACTCS BXOJ Mapupyrusaropa Top,
CpPEIHUI Yy3€l Ha3bIBaeTCsl CpeAHEW MapumpyTtu3atop Tor M KOHEYHOro ydacTkKa LEelu
Ha3bIBAECTCS BBIXOJ Mapmpyrtusaropa Top. BakHO OTMETHTh, 4YTO TOJBKO BXOJHOMU
MapUIpyTU3aTOP MOXKET HEMOCPEICTBEHHO HaOII01aTh MHULIMATOPAa KOHKPETHOTO 3arpoca yepe3
cetb Tor. KpoMe TOro, TOJNBKO YHAJICHHBIM Yy3€I MOXKET HENOCPEACTBEHHO W3Y4YUTh
nemupoBaHHYIO TOJIE3HYI Harpy3kKy M y3HaTb KOHEUHBIH cepBep HazHaueHUs. [lyis ogHOrO
Tor-mapuipytu3aTopa HEBO3MOXKHO YCTAaHOBUTH WJIEHTHU(PHUKATOPHl KaK HHUIUHPYIOIIETO
KJIMEHTA, TaK U LEJIEBOro cepsepa. g JOCTHIKEHUs CBOCH LENH ¢ HU3KOH 3aiepKKON Tor ssBHO
HE NIEepPEeYNOPSA0YMBACT U HE 3a/I€PKUBACT MTAKETHI B CETH.

ITpoexTupoBmuku cetu Tor crenanu OONMBIION aKIIEHT Ha IOCTUKEHUU HU3KOW 3aJIepKKHU U
Pa3yMHOU MPOMYCKHOM CIIOCOOHOCTH, YTOOBI MTO3BOJIUTh HHTEPAKTUBHBIM MTPUIIOKEHUAM, TAKUM
KaK IPOCMOTp BeO-CcTpaHHll, cyliecTBoBaTh B ceTu [1]. Tem He menee, HanOosee 3HAUYUTETbHAS
pa3HuIa MEXY IPOCMOTPOM ITPOOOS MPOTOKOJIA, U3MEPEHHBIM KOJIMYECTBOM OAalTOB B OTJIHYKE
ot xosnyectBa TCP-coenunenuii, 3akimoyaerca B ToM, uTo B To BpeMst kak HTTP yuurtsiBaer
nonasistomee  OonpmmHCTBO — coenuHenudt  TCP, mportokon  BitTorrent ucnonb3yer
HEMPONOPIUOHATBHO OONBIIYI0 TPOMYCKHYIO CIOCOOHOCTh. DTO HE YIUBISIET, TaK Kak
BitTorrent - stro mpotokon omHopanroBoi cetu (P2P), ucmonb3yemblit i 3arpy3Kd OOJIBIINX
(aiinos.

[Tockonpky komuyecTBO TCP-coemnHeHMI TOKa3bIBaeT, YTO OOJBITMHCTBO COCIMHEHHUI
spistoTest HTTP-3anmpocamu, MOKHO TPEANONI0XKNUTE, YTO OOJBIIMHCTBO KIMEHTOB UCHOJB3YIOT
ceTb kak aHOHUMHbIA HTTP-nipokcu. Tem He MeHee, HEMHOTHE KIIMEHTBI, KOTOPbIE UCIOJIb3YIOT
cetb ans P2P-npunoxenuii, Takux kak BitTorrent, moTpeOnsioT 3HAUUTENBHBIH 00BEM



NPOMYCKHOW crmocoOHOCTH. Pazpaborumku cetn cuutaior P2P-Tpaduk BpenHbiM He 1O
STUYECKUM WIH IOPUAWYECKUM MPUYMHAM, a IPOCTO MOTOMY, YTO OH JI€JaeT CeTh MeHee
MOJIE3HON ISl TeX, AJIi KOro OH ObUT pazpaboTaH. B mombITKe MpepoTBpaTUTh MCIOIB30BaHHE
P2P-miporpaMM B ceTH MOJUTHKA BBIXOJa MO yMOIYaHUIO OokupyeT cranaapTHeie TCP-mopThl
obmero npocryma k daitnam. Ho HaOmroneHus MOKa3bIBalOT, YTO CTpATErHMH OJOKHMPOBKH Ha
OCHOBE IMOPTOB JIETKO OOONTH, TaK KaK ATH MPOTOKOJIBI MOTYT paboTaTh Ha HECTaHIAPTHBIX
MopTax.

Bo3MoxHOCTh Ha0MI0aTh 3HAYUTENBHOE KOJIMYECTBO HMMEH IOJb30BaTelied U Mmaposeit
NOTEHIIMAIBHO Pa3PYIIUTEIbHA, HO OHA CTAHOBUTCS XYyxe: TOor MyJIbTUIIEKCUPYET HECKOJIbKO
coenuaeHuit TCP mo Toit xe cxeme. HaGmomas wupeHTHUITUpYIOMYIO HHGOpPMAIHUIO,
BPEIOHOCHBII MapIIpyTH3aTOP BBIXOJIAa MOXET OTCICIUTh BECh TpadUK HAa TOM XKe KaHale U
Ha3aJ KIHWEHTY, uaeHTuuuupyomas uHopMmalus KOTOpOro Haldirojganach Ha TOM KaHale.
Hanpumep, npennonoxxum, 4To KIHMEHT OJHOBPEMEHHO HHHUIIMUPYET U coeauHeHue SSL, u
coenquHenue AIM. Ilockonbky o0a coelMHEHUS HCIOJIB3YIOT OAMH M TOT K€ KaHaln (W,
CJIEZIOBATENIbHO, BBIXOJ C OJHOTO MapHipyTu3artopa), coeaumHenue SSL Moxer OBITH JIETKO
CBSA3aHO C UACHTU(HKAIMEH KIMEeHTa, yTeYKOMl KOTopod sBisercs mpoTokon AIM. akum
00pa3oM, TyHHEJIUpPOBaHUE HEOE30MaCHBIX MPOTOKOJIOB uepe3 Tor mpeacTaBiseT 3HaUUTEIbHbIN
PUCK JJI1 aHOHUMHOCTH UHULIUUPYIOLIETO KINEHTA.

Jlnst ycrpaHeHuss 3TOM yrpo3bl Pa3yMHOM MEpOW IPOTUBOACUCTBUSA SABJISIETCS SBHAs
brnoxuposka nporokosnioB TOR, takux xak POP, IMAP, Telnet u FTP 7, ¢ momomipio mpoctoi
CTpaTeruy OJIOKMPOBKH Ha OCHOBE IMOPTOB Ha JIOKAIBHOM IPOKCH-CEpBEpe KIMEeHTa. B oTBeT Ha
9TH HaOmrofeHuss TOr Temeph MOAAEPKUBAeT JBa BapHaHTa KOHQUTYpalUHU, YTOOBI
peaynpeuTh MoJIb30BaTellss 00 omacHOCTsAx ucrosb3oBanus Telnet, POP2/3 u IMAP mosepx
Tor u GrokupoBaTh 3TU HeOE30MaCHBIE MPOTOKOIBI ¢ MCIOJIB30BAHUEM CTPATETHHd HAa OCHOBE
noptoB [3]. Tem He MeHee, TakOW K€ THUN YTEUKH MHPOpPMALUHU, 0€3yCIOBHO, BO3MOXKEH II0
HTTP, manpumep, mo3ToMy IOMOJHHUTENbHAS 3allUTa TaKKe OOJKHA OBbITh HAalpaBieHa Ha
ycmwinenue HTTP-mpokcu  ToOr, droObl yMEHBIIUTH KOJMYECTBO KOH(PHUICHIHUATHHON
uHpOpMalU, KOTOPYIO MOKHO 0OMeHuBaTh 1o HebezonacHoMy HTTP. Hanpumep, cuctema Ha
OCHOBE TIPaBWJI MOXET ObITh pa3paboTaHa i (QuibTpanud o0O0mMMUX BeO-CaliTOB C
He0e30MaCHBIMH BXO/IaMHU.

Hakonerr, mpoTokoJibl, KOTOPhIE OOBIYHO MPOITYCKAIOT UACHTHPUIIUPYIONTIYI0 HHPOPMAIIHIO,
HE JIOJDKHBI MYJIbTHIUIEKCHPOBATHCS IO TOM XK€ CXeMe C JAPYTUM HEHJACHTU(DUIIUPYIOUIIM
tpaduxkom. Hampumep, npotokonst HTTP u oOMeHa MTHOBEHHBIMH COOOIICHHMSIMHU JTOJKHBI
UCIIONB30BaTh OT/EJbHBIE W BBIACIEHHBIE KaHAIbI, 4YTOOBI Jr00as HACHTUPUIHPYOIIAs
uH(popMaIus, pacKpbiTas 4Yepe3 AT MPOTOKOJBI, HE ObLIa CBs3aHa C JAPYTHMH KaHaJaMH,
TPAHCTIOPTUPYIOIMUMU OoJiee 0e30macHbIe TPOTOKOJIBI.

YuuTeiBasi OTHOCHTEIBHO OOJbIION 00BeM HeOe30macHoro Tpaduka, KOTOPHIH MOXKET
HabmoaTecs uepe3 Tor, cymecTByeT OONBIION CTUMYI AJSl 3JI0HAMEPEHHBIX CTOPOH MBITATHCS
perucTpupoBath KOHGHUICHINATBHYIO HH()OPMAIKIO 110 Mepe €€ BhIXoAa U3 ceTh. PaKkTUUYeCKH,
HEKOTOpBIE UCTIONB3YIOT Tor A cOopa OONBIIOro KOJIUYECTBA UMEH MOJIb30BaTENel 1 mapoeH,
HEKOTOPBIE M3 KOTOPBHIX OOECMEYMBAIOT JOCTYI K KOMIIBIOTEPHBIM CHCTEMaM IIOCOJIBCTB U
KPYIHBIX Kopropauui [4].

B nomonnenme k 3axBary KOH(HUIEHIMATHLHOTO Tpaduka BBIXOJAa MapIipyTuzatop Tor
MO>KET U3MEHUTh paciiu(pPOBAHHOE COACPHKUMOE COOOIIECHUS, BXOISIIETO MIIM BBIXOMSIIETO U3
cet. JlelcTBUTEIBHO, B MPOLLIOM MapUIpyTH3aTOPhl ObUIM MONMaHbl, MOAUPHUIMPYS TpapuK
(T. . BBOJS MMOCPETHUKA UITU BHITIONHSS aTaku "deNlOBEK mocepeauHe) B MyTH, U METOIbI ObUIH
pa3paboTaHbl, YTOOBI OOHAPYKUTH ITO MOBeeHNE [S].

Huxe Oynmer mpeactaBiieH MTPOCTOM METOJ JUIsl OOHApY>KEHHUS PETHCTpPAlldU BBIXOJA
MapILIpyTH3aTopa MpU OMpPENeTIeHHbIX ycioBUsX. HebGe3zomacHble MPOTOKOJBI MpeIHa3HAYEHbI
JUIsl KOHKPETHOM 11€JIM 3aXBaTa UMEH M0JIb30BaTENIeH U MapOJIe.

Ha BbICOKOM ypOBHE BpEJOHOCHBIH METOJ PETUCTpAIlMU BBIXOJAa MapHIpyTH3aTOpa
MOJIAraeTCsl Ha MPEANOJI0KEHHNE, YTO MAPUIPYTU3ATOP BbIXO/A BHIMOJIHSAET aHATU3aTOP AKETOB B



cBoelt JokanpHOM cetu. Co cHuddepamu, Takux kak tcpdump yacto HacTpoeHa oOpaTHas DNS-
3anpocel Ha [P-agpeca, KOTOpeie OHM HAOMIOAIOT, €CIIM OJUH YIPAaBIAET MOJTHOMOYHBINM DNS-
cepBep mis onpeaeneHHoro [P-aapeca, MokHO TipocienuTh o0patHblii DNS-3ampocoB 0O6paTHO
K BBIXOJIy y3J1a, BBIIaBILIErO 3aIpoc.

Bonee koHKpeTHO, METOT OOHAPYKEHUS pabOTaeT CIACAYIOIINM 00pa3oM:

1. MBI 3amyckaeM HaJIe)KHbIN cepBep JoMeHHBIX uMeH (DNS), KoTopsIii oToOpakaeT UMEeHa
JIOMEHOB Ha ITycToii 6110k [P-agpecoB, KOTOPBIMH MBI yIIpaBIIsSEM.

2. Hcnonp3ys xmmeHt Tor, KaHaln YCTaHABJIMBAETCA C HCIOJIb30BAHUEM Ka)JI0TO
OTJIEIIbHOIO BBIXOJHOI'O MapLIpyTH3aTOpa.

3. YcranoBuB cxeMy, SYN nuHT oTnpasisiercs Ha oauH u3 IP-ampecoB, 11 KOTOpOro MbI
IIPEIOCTABIIIEM PA3PELICHUE IOMEHHOIO UMEHHU.

Ota mpoliieypa MOBTOPSAETCS IS KaKI0ro BBIXOAHOro Mmapuipytuzatopa. Ilockonbky IP-
azpec (pakTUYECKH HE CYHIECTBYET, TO OUYEHb MaJIOBEPOSATHO, UTO OyayT Kakue-1100 BpEMEHHBIE
obpatubie 3ampockl DNS. OpnHako, eciu OJWH M3 MapIIpyTH3aTOPOB BBIXOJId, KOTOPBIA MBI
UCTIOJIb30BAIM, PETUCTPUPYET STOT TpaduK, OHM MOTYT BBINOJHATH 0OparHbIi DNS-mownck
cBs3a”HHOrO ¢ HUM [P-aapeca.

W3-3a cBoeil momymsipaocTr Tor naer mpeacTaBieHHWE O MpoOiieMax pa3BepPTHIBAHHS
peanbHOI CIy>KObl aHOHMMHOCTH, M MBI HaJeeMcsi, 4To 3Ta paboTa OyneT crnocoOCTBOBAThH
JIOTIOJIHUTEIbHBIM HCCIICIOBAHUSAM, HANpaBJIE€HHbIM Ha IPEJAOCTAaBICHUE WHCTPYMEHTOB s
oOecrieyeHrus TOJOTUYETHOCTH MPU COXPAHEHHH CHJIBHBIX CBOMCTB AHOHMMHOCTH, 3aIIMThI
MOJIB30BaTENe OT HEOCO3HAHHOTO PACKPBITHA KOH(pUICHIHUATBHON/ HIeHTH(DUITUPYIOIIEH
nH(pOpPMaIIMU U COACHCTBUS YIaCTHIO U3 OYEHb Pa3HOOOpa3HOro Habopa MapIIpyTU3aTOPOB.
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ARTIFICIAL INTELLIGENCE LEARNS TO THINK LOGICALLY
AND EVEN AHEAD OF PEOPLE
N.V. Shataev — student, N.N. Simonova — associate professor
Altai State Technical University after I.1. Polzunov

Three years ago, Google bought the company DeepMind, which developed artificial
intelligence. Specialists try to teach Al the same things that a person can do. Robots can learn
new skills from each other, play video games and use physical objects like little children.

The developers believe that Al can learn relational thinking. This type of thinking helps a
person to deny or approve the connection between different objects. When machines learn this
type of thinking, they can understand what a person wants to convey to them. For example, Al
gets a picture, recognizes it, but does not understand what meaning this picture conveys.

To date, there are only two types of machines with artificial intelligence - static and
symbolic. The first type of Al uses machine learning and is used to recognize a huge number of



images, and to work with samples. But this type is not capable of using logic. The next type can
detect connections, but only using the rules set by the scientists.

Specialists have solved this problem. They have created a neural network that specializes in
abstract thinking, capable of exchanging information with other neural networks and capable of
giving them relational rationales for reasoning.

The work of this system is compared with the work of the brain, or rather neurons. This
system, like neural network, connects small programs that can find templates in the database.
The neural net is divided into structures where various objects are stored - such as visual, sound
and game objects.

With the development of Al specialists have taught it to distinguish three-dimensional
objects from each other, different in their properties such as color and size.

After all, the neural network was tested. Specialists presented it with various images of
geometric shapes and asked questions. For example: "What kind of figure is it, what color is the
cylinder that is to the left of the ball™.

In their answers Al combined the work of several neural networks. One of them recognized
the figures on the image, the second understood the question and the third sought the answer.
Conventional machine learning algorithms can answer correctly these questions in 42-77%, a
person is able to answer the same questions in 92% of cases, but the new neural network showed
the highest accuracy in the responses, which amounted to 95.5%.

Scientists from DeepMind also tested Al in standard language tasks to detect the neural
network ability to think logically. One of the tasks was: "Lilly is a swan, Lilly is white, Greg is a
swan." What color is Greg? ". Assignments of this type Al performed with a correctness of 98%,
previous algorithms that were not trained in this type of thinking, answered only with an
accuracy of 45% of correct answers.

Then the neural networks were showed animated images. The Al was able to accomplish
these tasks (Smog trajectories of jumping balls). Specialists in the field of Al, note that the very
system of neural networks is conceptually simple. The system is divided into parts that are only
used for what it was created for which it is trained. She also thinks that Al will make life easier
for people in the future. Neural networks will be able to analyze social networks, watch video
from CCTV cameras. With the help of such neural networks, it is possible to launch unmanned
vehicles, both cars and aircraft. Robots managed by such Al can be used in dangerous places
without the participation of a person. Such robots will also be useful at home.

Today, Al cannot be countered by human flexible thinking. Experts need to do a great job to
improve Al algorithms. Scientists believe that a neural network is capable of gaining strategic
thinking.
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U1 YYUTCS MBICJIUTH JIOTUYECKU U JIAXKE OTIEPEXXAET B 3TOM JIFOJIEU
H.B. lllaraes, cryaent, H.H. CumonoBa, 1011€HT
Anraiickuil rocyaapcTBeHHBIM TexHuueckuil yausepcutet um. M.1. Ilon3synosa

Tpu roma wHaszang xommanus Google Beikynmia komnanuto DeepMind, kortopas
pa3pabaThiBaJia UCKYCCTBEHHBIM MHTEIUICKT. CHEHaIMCThl CTapalOTCsl HAYYUTh €My TOMY JKe,
4TO yMeeT dYelnoBeK. POOOTBI MOTYT MONy4aTh HOBBIE HAaBBIKM JPYT OT JApyra, Wrparh B
BHJICOUTPHI, HCTIOIB30BaTh (PU3HMUECKHUE TPEIMETHI MTOJOOHO MaJICHBEKUM JICTSM.

Pazpabotunku cuntaroT, uto MU MoxkeT 00yduThCs PENSIIMOHHOMY MBIIUICHHIO. DTOT THUII
MBIIUJIEHUS TIOMOTaeT 4YEJIOBEKY OTPHUIATh WM YTBEPKIATh CBA3b MEXKIY Ppa3IuYHbIMU
npeameramu. Korja mammHel HayyaThCsl TAKOMY THIY MBIIIJIEHUSI, OHU CMOT'YT IIOHUMATh TO,
4YTO 4YenoBeK xoueT noHectd uMm. K nmpumepy, UM monydaer kapTUHKY, pacno3HAaET €€, HO HE
IMOHUMAET, YTO JOJIKHA JOHECTH J0 HETO Ta KapTUHKA.


http://www.vesti.ru/doc.html?id=2899645

Ha ceropssmiHuii fA€eHbp CyLIECTBYET BCEro JBa BHAA MAallMH C HCKYCCTBEHHBIM
WHTEJUIEKTOM — CTaTHYECKUH U CUMBOJIMUECKHH. [IepBhIi THUIT HCTIOB3yeT MAIIMHHOE 00y4YeHUE
U HUCHOJB3YeTCsl Uil paclo3HaBaHHMs OTPOMHOIO KOJIM4YecTBa 00pa3oB, M sl pabOThI €
BblOOpkamMu. Ho 3TOoT TN He crnoco0eH HCHoiab30BaTh JOrUKy. ClleQyloumMid THUI MOXET
BBISIBJISITH CBSI3U, HO TOJIbKO MCIOJIb3Ysl 3apaHee 3aJaHHble YUEHBIMU ITpaBUIIA.

Crenuanuctsl pemnwid 3Ty npobiemy. OHM  co3land  HEHMpOHHYIO CeTh, KOTOpas
CHeNHATU3UPYETCsl Ha a0CTPAKTHOM MBIIUICHHH, CIOCOOHYI0 OOMEHHMBaThcs HMH(pOpManuen c
JPYTUMH HEHPOHHBIMH CETSIMM U J1aBaTh UM PEJISLIMOHHbIE 0OOCHOBAHUS JUIsl pacCyKICHUH.

Paboty 3T0#1 cucTeMbl cpaBHUBAIOT ¢ pabOTOM T'OJIOBHOTO MO3ra, a TOUHEE HEMpPOHOB. JTa
cucreMa, NoJOOHO HEHPOHHBIM CETSM COEIUHSET HEOOJbIINE NMPOrpaMMbl, COCOOHBIE HAUTH
m1absioHsl B 0asze gaHHbIX. HelipoceTs mojieneHa Ha CTPYKTYpPBI, B KOTOPBIX XPAHATCS a3 YHbIe
00BEKTHI, TAKHE KAaK BU3yaJIbHbIE, 3BYKOBBIE M UTPOBBIE OOBEKTHI.

C pasutuem MU cnenmanucTsl HaydyWJId €r0 OTJIMYATh TPEXMEPHbIE OOBEKTHI APYr OT
Jpyra, pa3JIMYHbIC 10 CBOUM CBOMCTBAM, TAKUM KaK LIBET U pa3Mep.

[locne »Toro HeWpocetn mpoBenu wucHbITanue. CHeNUAIUCTBl JlaBAId  PA3IHUYHbIC
u300pakeHust reomeTpuueckux (uryp u 3amaBanu Bonpockl. K npumepy: «Hro 3to 3a ¢urypa,
KaKoro LBeTa LWINHJP, HAXOSAIIUNCS CIEBA OT LIapay.

B cBoux orBerax MW komOuHMpoBan paOoTy HeCKOJIbKMX Heilpocered. OpHa M3 HUX
pacmiozHaBasia (pUrypsl Ha HM300pakKeHWH, BTOpas IMOHMMala BOIPOC, TPEThSl MCKalda OTBET.
OObIuHBIE ATOPUTMBI MAIIMHHOTO 00Y4Y€HUsI CIIOCOOHBI BEPHO OTBETUTH HA 3TH BONPOCH B 42-
77%, 4yenoBek crocoOeH OTBETUTb Ha ATH K€ BONPOCHI B 92% ciydyaeB, HO HOBas HEMpPOHHAs
CeTb T0Ka3aJla caMyro OOJIBIIYI0 TOUHOCTh B OTBETaX, KOTOpas coctaBuia 95,5%.

VYuénsie n3 kommanuu DeepMind Taxxe wucnbiTbiBain MM B CTaHAAPTHBIX SI3BIKOBBIX
3ajjauax Julsl IpOBEpKU HEHpPOCETH Ha COCOOHOCTh JIOTHMUECKU AyMaTh. OHO U3 3a7aHuil ObLIO
takuMm: "Jlwmmm — nebens. Jluum Gemasi. I'per — nebenp. Kakoro msera I'per?" 3amanus
nogo6Horo tuna MW BeIMONHAN ¢ NpaBUIBHOCTBIO B 98%, mpenuiecTByrOIUE alrOpUTMBI,
KOTOpbIE HE 00y4aJuch MOJOOHOMY THITy MBIIIJIEHUS, OTBEYAIN TOJIBKO C TOUYHOCTHbIO B 45%
IIPABWJIBHBIX OTBETOB.

3areM HeWpoceTH MOKa3bIBAIM AHMMHUpOBaHHbIE H300paxeHus. OTu 3amanus MU cmor
BBINOJIHUTH (CMOT pacro3HaTh TPAaeKTOPUM MpbIraroiux msueit). Cnennanuctsl B oonactu MU,
3aMeyaroT, 4TO caMa CUCTeMa HeMpOoCceTH KOHLENTyalbHO mpocTta. CucTema JeNuTcs Ha 4acTH,
KOTOpas 3a/1eHCTBYeTCS TOJNBKO B TOM, JUIs 4ero oHa Obliia co3jiaHa, yeMy oOyueHa. OHa Tak ke
nymaetT, yto WM noBoapHO 0O0JIeTYUT KU3HB JIOJsAM B Oynymem. Heilipocetn cmoryr
aHaAJM3UPOBATh COLMANIbHBIE CETH, POCMATPUBATh BUAEO3aNKCH ¢ Kamep BuaeoHaOmoaeHus. C
MOMOIIbIO TIOJIOOHBIX HEMpoceTeld BO3MOXKEH 3amlycK, Kak OeCHUJIOTHBIX aBTOMOOWIIEH, Tak U
JeTaTeNnbHBIX amnmnaparoB. PoOoTel, ympasnsemble TakuMm WU Moryt ObITh 3a/1eHCTBOBaHBI B
OIACHBIX MecTax 0e3 yrpaBieHUs YelloBEeKOM. Takke Takue poOOThl OyyT MOJIE3HBI U JIOMa.

Ha ceromusmnuii neHp MM HEBO3MOXXHO HPOTHBOIIOCTABUTH YEJIOBEUECKOMY THOKOMY
MbIlUIeHH0. CrienuanyucraM HyKHO IIPOJeNiaTh OTPOMHYIO paOoTy AJisl YJIydIIeHUs! arOpUTMOB
pabotel M. YuéHble cunTarot, 4To HEMpOCeTh CIIOCOOHA MOIYYUTh CTPATErMYECKOE MBIIIIICHHE.
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NEURAL NETWORKS - ONE OF THE BEST INVENTIONS OF OUR CENTURY
K.M. Shulga — student, I.A. Masacheva — senior teacher
Altai State Technical University after I.I. Polzunov

Today, technologies are developing as fast as ever, and robots are becoming more popular,
like neural networks. Every day | read news about the achievements of large corporations or



individual scientists in these areas. The demand for IT industry workers is breaking all records,
and further I want to talk about some of the latest achievements of this industry.

A few years ago, a well-known company Google introduced the world its invention -
Google's Neural Machine Translation System. Thanks to this technology, which is built on
neural networks, it became possible to translate between languages, a direct translation between
which did not exist before. Developed by Google neural network, is trained and creates a
universal language, which is a machine code with the help of which the translation is carried out.

[1]

Zoologists use robots to observe wild animals. Engineers create machines that look exactly
like real animals, reproduce their movements so precisely that real representatives of the animal
world do not distinguish them from their brethren. [7]

Many auto groups use the technology of autopilot: for today cars can see people in front of
them, predict accidents, move without the participation of a person. The speed of the autopilot's
actions is faster than when the driver is driving. It remains only to wait for the corresponding
changes in the legislation.

American company BOSTON DYNAMICS creates incredible robots. One of them is the
robot Handle: it can move on 2 wheels, raise up to 45 kg, jump and maintain balance. Another
invention is the robot SpotMini: this miracle of engineering thought is something like a dog, it is
oriented in space with the help of computer vision and makes decisions at the expense of neural
networks, without them today there is not a single modern device. This company is the leader in
the development of robots. [3, 4]

Children learn how to create robots, starting at an early age. This suggests that the creation
of robots is very simple today. Some companies, such as Lego, have released special versions of
their designers and software for young programmers. Every year competitions in robotics are
held. One of these games is held in our Altai State Technical University. [5]

Modern laptop computers or smart phones are powerful enough to support the proper
operation of neural networks. The latest flagships use them to identify objects in a photo, build
augmented reality, or synthesize a voice for a voice assistant.

Modern robots, such as the robot Asimo, which Honda created a few years ago, can speak
all the languages of the world. He can recognize people, move like people, think, and most
importantly - learn new things. They acquired this opportunity thanks to the neural networks that
computers learned to model quite recently.

These new technologies undoubtedly bear a major breakthrough in science. Neural
networks, unlike older algorithms, can accumulate experience and use it for further development.
[2] [6] I will give an example: according to the old algorithms, the robot will recognize the glass
only if the programmer specified the parameters of this glass, and a modern robot recognizing
the glass several times will recognize the glass, as it will remember the shape of the glass.

Obviously, neural networks make it possible to use less resources and memory for the
operation of machines. Also, the programmer's work is simplified, since now the robot can itself
place objects in its base.

Neural networks are our future, and our main task for modern programmers is to find a
balance how smart our "technical brothers" will be.
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HEMPOHHBIE CETH - OJIHO U3 JIVUILIINX U30EPETEHNI HAILIET'O BEKA
K.M. llynsra — crynent. 1.A. MacaueBa — CT. nper.
AnTaiickuil rocyaapcTBeHHbIN TexHuueckuil yuusepcutet uM. .M. IlonsyHoBa

CerofHst TEXHOJIOTUM DPA3BHBAIOTCS HACTOJIBKO OBICTPO, KaK HHUKOIJA paHee, U POOOTHI
CTaHOBSITCA BCE MOMyJsipHee, KaKk W HeHpoHHbIe ceTH. Kaxkplil JeHb s 4YuTal0 HOBOCTU O
JOCTIDKEHUSX KPYIHBIX KOPIOpAlMii WM OTAEIBHBIX Y4YeHBIX B 3TuUX cdepax. Crpoc Ha
pabotHukoB UT-unayctpun ObeT Bce PeKOPIbl, U Jlajee s X0y paccka3aTh PO HEKOTOPHIE U3
MOCJEAHUX JOCTUKEHUM 3TON OTPACIIH.

Heckonbko JieT Hasax MIMPOKO M3BecTHas kommaHus Google mpepcraBuia Mupy cBOE
u3obperenue - Google's Neural Machine Translation System. braromapsi 3Toil TEXHOJIOTHH,
KOTOpasi MOCTPOEHa Ha HEMPOHHBIX CETSAX MOSIBUJIACH BO3MOKHOCTH MEPEBOJA MEXKAY SI3bIKaMHU,
IpsIMOrO IEpeBOJa MEXKIYy KOTOPhIMHU HE CYHIECTBOBAJIO Ipexje. PazpaboTaHHas KoMIiaHuein
Google HeiipoHHas ceTh, 00ydaeTcsl U caMa CO3JaeT YHHUBEPCAIbHBIN S3bIK, MPEACTABISIONIUI
€000l MaIIMHHBINA KO, C TOMOIIbIO KOTOPOI'O OCYIIECTBIIsAETCS nepeBo. [ 1]

3005I0TH UCHONB3YIOT POOOTOB Il HAOMIOACHHUS 32 TUKUMHU KUBOTHBIMH. VHXKEHEpHI
CO3/al0T MAIIMHBI KOTOPbIE BBHIMJISAST TOYb-B-TOUYb, KAK HACTOSILINE KUBOTHBIE, BOCIIPOU3BOIAT
UX JBW)KCHUS TaK TOYHO, YTO HACTOSIIIKE MPEACTABUTENU KUBOTHOTO MHpA HE OTIMYAIOT UX OT
cBOMX coOparbeB. [7]

MHorue aBTOKOHIIEPHBI MCHOJB3YIOT TEXHOJOTHIO aBTOMWIIOTA: HA CETOMHSLIHHHA JCHb
aBTOMOOWMJIM MOTYT BUJIETh JIIOJIEH Tiepen coOOM, MpencKa3biBaTh aBapuu, MEpPEABUTATHCS 0€3
yuyacTtus 4enoBeka. CKOpPOCTh JIeHCTBHI aBTONMUIIOTA MPH 3TOM ObICTpee, YeM IpHU yIpaBlIeHUH
BoauTeseM. OCTanock TOJIBKO J0K/IAaThCs COOTBETCTBYIOIIUX U3MEHEHHSIX B 3aKOHO/1ATEIbCTBE.

Awmepukanckas komnanusi BOSTON DYNAMICS coznaetr HeBeposTHBIX poOoToB. OauH
u3 HUX - podot Handle: o Moxer mepenBurarhes Ha 2 Kojiecax, MOJHUMATH 10 45 KT, MPbIraTh
U yJepXkuBaTh paBHoBecue. Jlpyroe ux mzoOpereHue poOot SpotMini: 3TO 4yA0 MHXKEHEPHOMH
MBICIM 4YE€M-TO IIOXOXE Ha co00aKy, OH OpPHUEHTUPYETCS B NPOCTPAHCTBE C IMOMOIIBIO
KOMITBIOTEPHOT'O 3PEHUS] U NPUHUMAET pelIeHUs 3a cyeT HelpoceTeil, 0e3 HUX CEroaHs He
00XOJIUTCSI HU OJJHO COBPEMEHHOE YCTPOICTBO. JTa KOMIIAHUS SIBISETCS JIMJEPOB B pazpaboTke
pobotos. [3, 4]

Jetu yuatcs co3gaBaTh poOOTOB, HAYMHAS C CAMOIO PaHHEro BO3pacTa. JDTO TOBOPHUT O
TOM, 4TO CO3JJaHHE POOOTOB CEro/iHs OUeHb MPOCTOe 3aHATHE. HekoTophle KOMITaHNH, TaKUE KaK
Lego, BeIMyCTHIIM CHIEUAIbHBIE BEPCUU CBOMX KOHCTPYKTOPOB M IPOrPaMMHOr0 OOecreueHus
JUIE MOJIOJBIX TMPOrpaMMHUCTOB. Kaxkaplil roj mpoBOJSTCS COPEBHOBAaHUS B POOOTOTEXHHKE.
OnHa W3 TakuxX Wrp MNPOBOAWTCS B HameM Antaiickom ['ocyaapcTBeHHOM TexHHYecKoM
VYHusepcurere. [5]

CoBpeMeHHbIE MMOPTATUBHbIE KOMIBIOTEPHl WM CMapTPOHBI JOCTaTOUYHO MOIIHBI IS
HoJ/Iep)KaHUsT KOPPEKTHOM paboThl HelipoHHBIX ceTtel. [locnennue ¢uarManbl UCIOIB3YIOT UX
JUIsL OmpeJielieHnss 00beKTOB Ha ()OTO, MOCTPOEHHUS JOMOJHEHHOM pealbHOCTH WM CHUHTE3a
rojioca JJis roJJ0COBOr0 MOMOIIIHUKA.

CoBpemeHHbIe poOOTHI, TAKHE KaKk poOOT AcUMO, KOTOpbIi HONnda co3iana HECKOIBKO JieT
Ha3aJ, MOTyT TOBOPUTH Ha BCEX sI3bIKax MUpa. OH MOXKET paclo3HaBaTh JIOJEH, ABUTaThCs, KaK
JIOJM, AyMaTh, & CaMO€ Ba)KHOE - y3HaBaTh HOBbIE Belld. OHU MpUOOpENH 3Ty BO3MOXKHOCTH
Onmarosapst HEHPOHHBIM CETSIM, KOTOpPbIE€ KOMIBIOTEPHl HAYYWJIUCh MOJAEIHPOBATH COBCEM
HEaBHO.



OTH HOBBIE TEXHOJOTUH, HECOMHEHHO, HECyT OOJBIION MpophiB B Hayke. HelipoHHBIE
CEeTH, B OTIIMYME OT OoJiee CTapbIX aJrOPUTMOB, MOTYT HAKAIUIMBATh OMBIT U MCIOJIb30BaTh €T0O
TS anbHewmen paspadorku. [2] [6] [IpuBemy nmpumep: o cTapbiM alropuTMam podoT Oyaer
y3HABaTh CTaKaH, TOJIBKO €CIIM MPOrPaMMHUCT yKa3all TapaMeTphl TOrO CTaKaHa, a COBPEMEHHBIN
pOOOT HECKOJIBKO pa3 y3HaB CTaKaH CMOXKET y3HATh OOKaJ, TaK KaK 3allOMHUT OpPMY CTaKaHa.

O4eBHIHO, UTO HEUPOHHBIE CETU JAIOT BO3MOKHOCTh HCIIOJIb30BaTh MEHBIIE PECYpPCOB U
namsTH IS padoThl MamuH. Takke paboTa mporpaMMHUCTa YIpoIeHa, TaK KakK Ternepb poOOT
MOJKET CaM IMOMECTUTh OOBEKTHI B CBOIO 0a3zy.

Heiiponnsie cetu - 3T0 Hamie Oyxayiiee, W Halla OCHOBHAas 3aJadya COBPEMEHHBIX
MIPOTrPaMMHUCTOB - HAUTH 0ajaHC HACKOJIBKO YMHBIMH HAIIK “TEXHUYECKUE OpaThs’ OymyT.
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THE PROBLEM CONNECTED WITH THE USE OF SMART HOME TECHNOLOGIES
Smetanina P. S. — student, Manukhina I. A. - associate professor
Altay State University after I. I. Polzunov

It should be noted that a top concern of homeowners is to protect their home and to provide
comfortable living conditions. Using of smart technology, systems and appliances provides
convenience and quality living.

«Smart Home» is a residence equipped with electronic devices, which are able to
communicate with each other and can be controlled remotely by a time schedule. You can control
it from any room in the house, as well as remotely from any location in the world by smartphone
or internet.

A smart home is also convenient because it allows a person to lock various systems through
internet accessible devices, like your smartphones. With the progress of the home automation,
affordable smart home services and innovations are becoming mass marketed and more popular.
[1]

However, these technologies still have some critical disadvantages. One of the most basic
problems is the price-quality ratio. Smart home technologies are really expensive. Moreover, the
applications for managing a smart home are very inconvenient to use. Such drawback made this
technology inaccessible for use by simple users.

This is a list of main principles of effective web development for a smart home:

— Comfort for users;

— Data transmission security;

— Cross-platform application;

— High speed of operation;



— Architecture as the important part of the application. [3]

In my opinion, the design of the application is a bridge between the user and the system and
we should improve it firstly. So, it is very important pay attention frontend development for a
smart home application. Firstly, the web page or application should be vivid and clear. Moderate
visual clues, a clear structure and easily recognizable links can help users to find their path to
their aim. The “keep it simple” principle should be the primary goal of a site design. Users are
rarely enjoy the site’s design, furthermore, in most cases, they are looking for the information
despite the design. They tend to strive for simplicity instead of complexity. [5]

So what steps should be taken for making the technology convenient for use. Four major
points must be considered: simplicity, clarity, distinctiveness, and emphasis. First of all it’s
important to provide the user with a clear and consistent conceptual structure. Then do the most
with the least amount of cues and visual elements. The most important elements should be easily
perceived. Besides, the user’s interface must keep in balance legibility, readability, typography,
symbolism, multiple views, and color or texture in order to communicate successfully.

As for site elements, their conventional design is created for the usability, it reduces the
need to figure out how things work. As web sites provide both static and dynamic content, some
aspects of the user interface attract attention more than others do. Obviously, images are more
eye-catching than the text - just as the sentences marked as bold are more attractive than plain
text. Such elements, as large button with visual effects and visually appealing actions in three
steps are extremely effective as they lead the visitors through the site content in a very simple
and user-friendly way. [4]

However, do not try to fill the whole space with text and pictures. You should remember that
using white space not only helps to reduce the cognitive load for the visitors, but it makes
possible to perceive the information presented on the screen.

In my opinion, these are the basic requirements for the smart home application interface,
which unfortunately are not always satisfied. Being able to monitor your home in real time with
your smartphone, which you already use to manage your life, is priceless. That’s why Smart
home services are the wave of the future, and their convenience, cost effectiveness and ease of
use are unmatched. Therefore, it is worth paying more attention to the convenience of using this
technology.
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CJIOXXHOCTH B UCITOJIL30BAHUU TEXHOJIOI'MU «YMHbIN JIOM»
Cwmeranuna I1. C.- ctynent, Manyxuna W. A. - npenonasarens
Anraiickuit ['ocynapcrBennsiit Texunueckuit Yauepcutet um. U. U. [lonsyHosa

Crnenyer OTMETHTb, YTO IIAaBHOM 3a00TOW JTOMOBIIAJICIBIICB SBISICTCS 3aIMTA HX YKIIHAIIA U
obecrieueHrne KOMGOPTHBIX YCIOBUU >KM3HHU. VCMONB30BaHME YMHBIX TEXHOJIOTHiA, CHCTEM U
puOOPOB 0OecIeuynBaeT yI00CTBO M Kau€CTBO KU3HHU.

«YMHBII 1OM» - D3TO TMOMeIIeHHEe, OOOPYIOBaHHOE JJIEKTPOHHBIMU YCTPOWCTBAMH,
CBSI3aHHBIMU MEXIY COO0OH, KOTOPBIMH MOYKHO YIIPaBJIATH YAAJEHHO MO paclucaHuio. Bbl



MOXETE yNpaBIsATh UM U3 JI000I KOMHATHI B IOME, a TaK)Xe yAaJIEeHHO U3 JII000ro MecTa B MHUpe
C TIOMOIIIBIO MPHIIOKEHUE B cMapTone win HTepHera.

YMHBIH oM TaKke ynoOeH, MOTOMY YTO OH ITO3BOJISIET YEJIOBEKY OJOKHPOBATh Pa3IMnYHbIC
CUCTEMbl Yepe3 MHTEPHET YCTPOWCTBA, Takue Kak Bamu cMmapTdonbl. braromapst mporpeccy
JIOMAIIIHEW aBTOMAaTHU3alMM JOCTYIHbIE TEXHOJIOIMM YMHOIO JIOMa M MHHOBAIMM CTaHOBSTCS
MacCOBO MPOAABAEMbIMHU U OMYJISIPHBIMHU. [ 1]

OnHaKO 3TU TEXHOJOTHH BCE €LIE MMEIOT HEKOTOpbIe KpUTHUECKHE HeaocTaTtku. OnHOM 13
OCHOBHBIX MPOOJIEM SBISIETCSI COOTHOILIECHHE IIeHbl U KadecTBa. JlaHHbIe TEXHOJIOTUU HA JaHHBIN
MOMEHT JIEHCTBUTEJIBHO 00JaJal0T BBICOKOM CTOMMOCTBIO. bojee Toro, npuioxeHus s
yIpaBJIeHUs] YMHBIM JOMOM, KaK MpPaBUJIO, OYEHb HEYJOOHO HCIOJIb30BaTh. Takol HEIOCTATOK
JIeNIaeT 3TY TEXHOJIOTUIO HEOCTYITHOM Il MCTIOIb30BAaHUS MIPOCTHIM NOTPEOUTETISIM.

DTO CMHUCOK OCHOBHBIX MPUHLIUIIOB 3PPEKTUBHOIM BeO pa3pabOTKU Uil YMHOT'O JI0Ma:

- Komdoprt nonp3oBareneii;

- be3onacHOCTh neperadyn JaHHBIX;

- Kpocc-mnardopMeHHOCTD MPUIIOKEHUS;

- Bricokas ckopocTh paboThI;

- Yerkas apxutekrypa. [3]

Ha moii B3misia, Au3aiiH NPUIIOKEHUS - 3TO MOCT MEXKAY MOJIb30BaTEIEM U CUCTEMOU, U MbI
JOJDKHBI CHauaja ero yinydmuTb. Ilo3ToMy oueHb BaXKHO YIAEIUTh 0CO0O€ BHHMMaHUE Ha
pa3paboTky wuHTepdeiica TpUIIOKEHHS IJii YMHOro naoma. Bo-mepBbiX, BeO-cTpaHHIA WIH
NPWIOKEHUE JODKHBI ObITh HAVIAAHBIMU M MOHSITHBIMU. YMEPEHHbIE BU3YaJIbHbBIE IMOJICKA3KH,
YeTKasi CTPYKTypa M JIETKO Y3HABAa€MbI€ CCBUIKM MOTYT IIOMOYb IOJIb30BAaTENsIM HAWTH TO, YTO
oHM uckaimu. IlpuHnun «Oyap mpore» A0KeH ObITh OCHOBOM NpH pa3paboTke Au3aiiHa caira.
[Tonp30BaTenu peaKko HHTEPECYIOTCS JU3aHOM caiiTa, KpOME TOro, B OOJIBIIMHCTBE CIIY4aeB OHU
UIIYT HHPOPMALIMIO, HECMOTPS Ha [u3aiiH. OHU CKIIOHHBI CTPEMHUTHCS K 00Jiee MPOCTHIM BellaMm,
a HE CIIOKHBIM. [5]

Wrak, kakue maru cieayer NpearnpuHsaTh A TOro, YTOObI C/IeNaTh TEXHOJIOTHIO YI0OHOM
JUIs McTioyib30BaHus. HeoOXoquMo ydnuThIBaTh Y€ThIpE OCHOBHBIX MOMEHTA: NMPOCTOTA, SICHOCTb,
YETKOCTh UM akueHT. llpexnae Bcero, BaXHO MPENOCTaBUTh IOJIb30BATENI0 UETKYI0 U
MIOCJICZIOBATENIBHYI0 KOHLENTYAJIBHYIO CTPYKTYpY. 3areM CAelalTe BCE C HaWMEHBUINM
KOJIMYECTBOM BH3YyaJbHBIX 3JeMEeHTOB. Hanbonee BakHbIE 31€MEHTHI JIOJIKHBI OBITH JIETKO
BOCIIpUHATHL. KpoMme Toro, monb3oBaTenbCKuil MHTep(eic NOKeH MOAAEp)KUBaTh YETKOCTb,
ya000YnTaeMOCTh, 0(OpPMIIEHHE, CUMBOJIMKY, Pa3jMyYHble NPEICTaBICHUS, a TAK)XKE LBET WIU
TEKCTYpY AJIs YCIIEIIHOTO B3aUMOAECUCTBHS € NIOJIb30BATEIIEM.

Uto KkacaeTcsi 9J€MEHTOB calTa, MX OOMICTIPUHSATHIA JW3aiiH co3daH IS ynoOCTBa
UCIIOJIb30BaHMsI, 3TO YMEHBIIIAeT HEOOXOIUMOCTh B BBISICHEHUH TOT0, KaK MOJIb30BaThCs TAHHBIM
npuiioxkeHrueM. [lockonbKy BeG-cailThl MpeAOCTaBIAIOT KaK CTaTUYECKUM, TaK U TUHAMUYECKUI
KOHTEHT, HEKOTOpbIE aCHEKTHI MOJIb30BaTEIbCKOTO HHTep(elica MpUBIEKal0oT BHUMaHUe OOJIblIe,
yem apyrue. O4eBHIHO, YTO M300pakeHusi Oosiee MPUBIEKATEIbHBI, YEM TEKCT - TaK Ke, Kak
NPEJIOKEHNS], BBIJICICHHbBIE MOMYXHUPHBIM IIPU(TOM, Oosiee MpHUBIEKATEIbHBI, YeM OOBIUYHBIN
TekcT. Takue syeMeHThl, Kak OoJiblIas KHOMKA C BU3YaJIbHBIMH 3(@exTamMu u BHU3YyaIbHO
IpUBJIeKaTeNIbHbIE JEMCTBUS B TPH Ilara, 4pe3BbIUailHO (PQPEKTHBHBI, MOCKOIbKY OHU BEIYT
MOCETUTENIC Yepe3 KOHTEHT caiiTa O4eHb MPOCTHIM U YIOOHBIM JJIsl MOJIB30BATENS CIIOCOOOM.
[4]

OnHako He MBITaTECh 3aMOJIHUTH BCE MPOCTPAHCTBO TEKCTOM U KapTUHKaMU. BBl JOMKHBI
IOMHHUTb, YTO HCIOJIB30BaHME IMpoOesa HE TOJBKO IOMOTAeT YMEHBIIUTh KOTHUTHBHYIO
Harpy3Ky Jjs IOCETUTeNeH, HO U TI03BOJISIET BOCIPUHUMATh HHGOpMAIIHIO, IPECTaBIECHHYIO Ha
JKpaHe.

Ha wmoit B3m1si1, 5TO OCHOBHBIE TpeOOBaHMs K MHTEphECcy BeO MPUIOKEHUS JJIT YMHOTO
JIOMa, KOTOpbIE, K COXAJICHNIO, HE BCErJa BBINOIHAIOTCA. BO3MOXXHOCTE KOHTPOJIMPOBATH Balll
JIOM B peaJlbHOM BPEMEHH C MOMOIIbIO Balllero cMapTQoHa, KOTOPBIHA BbI YK€ HCIOIb3yeTe IS
yIpaBlieHUs] CBOEH KM3HbIO, OeclieHHa. BoT modyeMy yciayrm yMHOTO JoMa - 3TO BOJIHA



Oyaymiero, 1 uX yIoOCTBO, SKOHOMHUYECKas 3PPEKTUBHOCTh U MPOCTOTA HCIOJIB30BAHHS HE
UMerT cede paBHBIX. [loaTOMY CTOUT OOpaTHUTh BHUMaHWE Ha YIOOCTBO HCIIOJNB30BAHUS ITOU
TEXHOJIOTHH.

Jlureparypa:

1. Smart homes provide convenience and sustainable living [DnekTpoHHBI pecypc| —
Pexxum noctyma: http:// www.scmp.com

2. Smart Home — Security, Convenience, and Reliability; The Home of the Future
[Dnexkrponnsiii pecypc] / Techno living home. — Pexxum goctyna: https://technoliving.com

3. What is a smart home [DnekrponHslii pecypc]/ smart home usa. — Pexxum moctyna:
https://www.smarthomeusa.com

4. 10 Principles Of Good Website Design [DnekrponHbslii pecypc] — Pexum mocryma:
https://www.smashingmagazine.com/

5. 7 principles of modern web application development [OnekrpoHHBIH pecypc] — Pexum
noctyma: https://www.mrc-productivity.com

MAGNETORESISTIVE RANDOM-ACCESS MEMORY

P.E. Voskoboynikov, I.N. Koryakin — students, N.A. Bobrovskaia
Altai State University after I.1. Polzunov

Digital storage devices are devices intended for recording, storing and reading information
represented in the digital code. The largest spread of digital storage devices was acquired in
computers (computer memory). The most famous exemplars of these devices are: memory
modules (RAM), hard disks, floppy disks, CD- or DVD-disks, and flash memory devices [1].

The problem of creating fast and non-volatile memory is an old problem of the computer
industry and on this moment it is not solved. We use DRAM for high-speed tasks in our
computers, and SSDs (usually on NAND chips) to achieve high storage capacity.

NAND technology is characterized by a low write speed, SRAM memory does not allow
close cell placement and high density, and together with DRAM it is volatile, i.e. it is reset when
power supply fails. And the smaller the size of the memory cell, the more frequent the update
cycles and therefore the energy consumption increases [2].

Also, the speed of memory of the DRAM type is limited by the rate at which the charge
stored in the cells can be merged (read) or accumulated (for writing). The faster high-speed
SRAM memory is more expensive, so it is only used in small numbers - as a particularly fast
memory.

That is why scientists are constantly searching for more advanced technologies for solving
a variety of tasks.

Magnetoresistive memory is one of the promising types of RAM that has not yet been
widely used, but has several advantages over other types of RAM. If the presence of a bit of
information in the memory cell will be fixed not by an electric field, but by a magnetic field,
then when the voltage is turned off, this very bit will not go anywhere and will remain on the
chip for a very long time [3]. The study of this possibility began in the first half of the twentieth
century and remained more than 50 years in the category of theoretical research until the first
prototypes of MRAM were created.

The MRAM chips offer a number of advantages over well-known memory types: non-
volatile data storage, literally unlimited time without the need for regeneration, read/write speed
comparable to today's leading SRAM technology, an unlimited number of erase/write cycles,
high scalability and density cells to create memory of different sizes. [4] In other words,
potentially it is capable of becoming a universal memory.

A known problem with MRAM memory is the writing of the values into a ferromagnetic
cell. 1t is very expensive in terms of power consumption, and also limits the development of
technology, because when going to a smaller process technology it will be increasingly difficult
to create a point magnetic field that will not spoil the data in neighboring cells. But in response
to this, the improved STT-MRAM (spin-torque-transfer MRAM) technology was developed with



a fundamentally different recording method, where overwriting of information in the cell occurs
by directing specially prepared electrons with the same spin [5]. This technology still has to
overcome some problems and must show its reliability, but nevertheless it is one of the most
promising technologies in this direction.
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MATHUTOPE3UCTUBHA OIIEPATUBHAS ITAMATDH
I1.E. Bockoboitnukos, M.H. Kopsikun — ctynentsl, H.A. BoOpoBckas — 1o1eHT
AnTarickuiil ['ocynapctBennbiil Texunueckuilt Yuusepcutet um. .M. [lon3zynosa

[Mu¢ppoBble  3aIOMMHAIOIIME YCTPOWCTBA NPEICTaBISIIOT M3 ce0d  ycTpoiicTBa
IpeJHa3HaYeHHbIe JUIsl 3alMCH, XPaHEHUS U CUUTBIBAHUS HH(POPMALUH, NPEICTaBIECHHON B
muppoBoM kojse. Camoe OOJBIIOE pacIpoCTpaHEHHE IUGPPOBBIE 3aIIOMUHAIOIIME YCTPOHCTBA
npuoOpenu B KOMIblOTepax  (KoMIploTepHas  namsaTb). Haumbosee  m3BeCTHBIMHU
IPEJICTABUTENIIMUA 3TUX YCTPOMCTB SBIISAIOTCA: Moayiu orneparuBHod namstu (O3Y), xécTkue
JTUCKHU (BUHYECTEPHI), NUCKEThI (ruOkue MarHuTHbIe aucku), CD- wim DVD-aucku, a takxke
ycTpoiicTBa aem-namstu [1].

[Tpobnema co3znanus ObICTPOH M SHEProOHE3aBUCHMOM MaMsTH OJHA M3 CTapbIX MpolieM
KOMITBIOTEPDHOM OTpacid M Ha JAaHHBI MOMEHT OHa €Ille He pemieHa. Mbl HCHoiab3yeM B
KOMIIBIOTEpax olepaTuBHy0 mnamsate DRAM nins CKOpOCTHBIX 3aznay, a Hakonurend SSD
(06b19yHO Ha MHUKpocxemax NAND) 115t 1oCTHKEHUSI BBICOKOM €MKOCTH XpaHEeHUs! HHPOpMaIiH.

Texnonorus NAND mnMeeT HU3KYIO CKOPOCTb 3amMcH, naMarte SRAM He mo3Boisier
0JIM3KO0 pa3MellaTh sUeHKU APYT K APYTY, TEM CaMbIM J00MBasICh BHICOKOW IMJIOTHOCTH, a TAK¥Ke
BMecte ¢ DRAM sBisieTcss 3HEpro3aBHCHMOM, TO €CThb OHAa OOHYJISETCS MPHU HCUE3HOBEHUU
MUTAIONIET0 HampsbkeHus. [ yem MeHblne pasMmepbl sueek NamsTH, TeM dYalle HeoOXOAMMBbI
IIUKJIBI OOHOBJIEHUS M [TO3TOMY BO3pacTaeT sHepronorpedienue [2].

Taxxe ObicTponeiicTBue namatu tuna DRAM orpannueHo ckopocThio, ¢ KOTOPO 3apsf,
XpaHSIIUACS B sTYeHKaX, MOKET ObITh CIIMUT (/7151 YTEHHsI) WIIM HAKOIUIeH (11 3anucH). bonee ke
obicTpozeiicTBytomas mnamath SRAM sBisgercs Oosiee JOpOrocTosllei, IO3TOMY OHa
UCTIOJIb3YEeTCs TOJIBKO B MAJIBIX 00bEMax, — B Ka4eCTBE 0CO00 OBICTPOICHCTBYIOIIEH TaMSTH.

VIMeHHO MO3TOMY y4€HbIE TOCTOSSHHO BEAYT MOUCK 00Jiee COBEPILIEHHBIX TEXHOIOTUHN IS
pEIIEHNUs CaMbIX pa3HbIX 3a/1a4.

Marnurope3ucTuBHasi HamsATh — 3TO OJWH M3 TEPCHEKTUBHBIX TUIIOB OINEPaTUBHON
naMsITH, TOKa €Ile He TMOJYYMBUIMHM HIMPOKOTO PACHpPOCTPAHEHHUs, HO OOJIAfaroluil psaoM
MPEUMYIIECTB, 10 CPaBHEHHUIO C OCTAJIbHBIMU THUIAMH ONepaTUBHOW mamsTh. Eciau Hamuuue
O6uta uHpoOpMaLuu B sUeiike mamsITH OyaeT (PUKCHPOBATHCS HE AJIEKTPHUUYECKUM, & MAarHUTHBIM
M0JIEM, TO MPU OTKIIFOUEHUH HAIPSHKEHUsS STOT caMblii OUT HUKY/a HE JIEHETCS M OCTaHETCs Ha
MUKpocxeMe o4eHb Joaro [3]. McciaenoBaHue 3TOM BO3MOXHOCTM HA4yaJloCh €€ B NEPBOM
nosioBuHe XX Beka u 6osee 50 JeT ocTaBajgoch B pa3psae TEOPETHUECKUX M3BICKAHUH, ITOKa HE
ObUTH co3/1aHbl TIepBble poToTHIIEI MRAM.



Muxkpocxembl MRAM 0065a1a10T psIOM IPEUMYIIECTB IO CPAaBHEHHIO XOPOIIO U3BECTHBIX
TUMOB MaMSTH: SHEPrOHE3aBUCUMOE XPAaHEHHUE JAHHBIX, MPAKTUYECKN HEOTPAaHWUYEHHBIA IEPUOJ
BpeMEeHH 0€3 HEOOXOIMMOCTH pereHepalii, CKOPOCTh UTCHHS/3allUCH, CPAaBHUMYIO C
JUIMPYIOLIEH HAa CEroJHsIIHEH JeHb TexHojorneil SRAM, HeorpaHWUYEHHOE YHUCIIO IMKIOB
CTUPAHUS/3aMMCH JAHHBIX, BBICOKYIO MACIITAOMPYEeMOCTh M TUIOTHOCTH SYEEK JUISI CO3IAHWS
naMATH paziuyHoro obwema. [4] [Ipyrumu cioBamu, TOTEHIMAIBHO OHA CIOCOOHA CTaTh
YHUBEPCAIbHOU ITAMSTBIO.

W3Bectnass mpobnaema mnamsath MRAM  3akimrouaercs B 3amuCH 3HAYCHUS B
deppomarauTHyro sdeiiky. OpHaKoO 93TO BechbMa 3aTpaTHO C TOYKH 3PEHHS pacxoia
SJIEKTPOIHEPIMU, a TaKKe OrpaHUYMBAET Pa3BUTHUE TEXHOJOTHUM, BEIAb IpPU IMEpPEXo/ie Ha
MEHBIINNA TeXIMpolecc OyAeT BCE CIOXHEE CO3AaTh TOYEYHOE MArHUTHOE I0Jie, KOTOPOE He
HCIIOPTHUT JIaHHBIE B COCEeIHUX sueiikax. Ho B oTBeT Ha 3T0 ObuTa pa3paboTaHa yimydIleHHas
texHojoruss STT-MRAM (spin-torque-transfer MRAM) ¢ npuHIHMIUATBHO WHBIM METOIOM
3aMmucH, TAe Tepe3anuch HHPOPMaIUK B STYCHKE TPOUCXOINUT ITyTeM HAIpaBIICHUS CIICIHAIBHO
MOATOTOBJICHHBIX JJICKTPOHOB C OJMHAKOBBIM CIHUHOM [5]. DTa TEXHOJOrus eme JA0JKHA
MIPEOJI0JIETh HEKOTOPBIC MPOOJIEMBI M TI0OKa3aTh CBOKO HA/IGKHOCTh, HO TEM HE MEHEE MIMEHHO OHA
SIBJISICTCS] OJTHOM M3 CaMbIX MEPCIIEKTUBHBIX TEXHOJOTUM B JAHHOM HaIlPaBJICHUH.
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PART Il. ENGINEERING AND SOCIO-ECONOMIC SCIENCE

THE PROBLEMS IN THE DEVELOPMENT OF POWER ENGINEERING
M.A. Avilov, student, N.A. Bobrovskaya, assistant professor
Altai State Technical University after 1.1. Polzunov

Power Engineering. This branch of energy is one of the most important branches for
development not only of mechanical engineering, but also of Russia as a whole.

The following factors have a negative impact on the state of production of the majority of
Russian enterprises of power engineering: high degree of wear of technological equipment,
which does not allow to keep quality Manufactured products at the level of world standards;
Lack of sufficient own funds to modernize the production base; Instability of technological links
within the framework of once-unified production.

It is possible to highlight weaknesses of the power engineering production: Powerful
competitors in the market. The world market divided between large companies (Siemens, ABB,
General Electric, Alstom, Mitsubishi, Toshiba). The turnover of each of them in the market of
power equipment and related services is 10-40 billion, which is at least an order above the
volume of production of Russian companies. The share of Russian energy equipment in the
world market is now about 2% (compared to 13% in 1991);

Technological lag on certain types of equipment. The greatest lag-on the main direction of
the development of modern energy-in the creation of combined plants;



Weak positions in integrated solutions. Difficulties in providing ready-made complex
solutions are connected with a small range of equipment offered, as well as lack of experience in
providing related services and after-sales service;

Low attractiveness of the workplace. The level of remuneration is low compared not only
with world competitors (the gap is on order), but also the most successful domestic companies.
This blocks the involvement of young professionals and can lead to loss of experience transfer
already in the perspective of 10-15 years [2].

It is also possible to identify a number of systematic problems: There are no guaranteed
long-term orders, which does not allow to begin preparation of large-scale development of
production capacities of enterprises of the Branch;

In terms of quality and service, Russian companies lose in contests to foreign suppliers;

The inability of industry enterprises to withstand the price policy of Asian producers
(China's example);

Weak competition between domestic producers [1].

Ways to solve these problems: the most objective way to solve most problems is to reduce
taxation on the engineering companies;

We need to develop a strategy to attract young specialists in this industry;

It is necessary to switch to the new technological platform in order not to lose in contests
on quality and service indices to foreign suppliers;

Thus, we can conclude that the position of the Russian power engineering in comparison
with the rest of the world is not high, there are many problems that require a thoughtful and
correct approach, by both the Russian government and Russian companies. At the moment, the
problem of new personnel is especially acute. If all these problems are solved, the Russian
mechanical engineering can easily catch up, and can even overtake the eastern and western
competitors.
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[MTPOBJIEMbBI B PA3BUTHUM SHEPTETUYECKOI'O MAIIIMHOCTPOEHU A
M.A. ABunos, ctynent, H.A. boOpoBckas, go1eHT
Anraiickuii ['ocynapctBennslii Texunueckuit YHusepcutet uM. .M. Ilonsynosa

DOHepreTnyeckoe MalIMHOCTPOEHUE — OTpacilb SHEPreTHKH, OJHA M3 CaMbIX BaXKHBIX
oTpaciei /Ui pa3BUTHS HE TOJbKO MAIlIMHOCTPOEHUs, HO U Poccuu B 1iesioMm.

Ha coctosHue mnpou3BoAcTBEHHON cdepbl OONBIIMHCTBA POCCUWCKHUX MNPEANPUATUI
HHEPreTUUECKOr0 MAIIMHOCTPOCHUs HETaTMBHOE BIMSHUE OKAa3bIBAIOT CIIEAYIOIIHE (AKTOPBI:
BBICOKAsl CTCIICHb H3HOCA TCEXHOJIIOTHYECKOI'O 060py11013aHI/1$1, HE MO3BOJIAIOLIAA YACPKUBATH
Ka4eCTBO BBIYCKaeMOW MPOAYKIMH HAa YPOBHE MUPOBBIX CTAHIAPTOB; OTCYTCTBHUE JOCTATOUHBIX
COOCTBEHHBIX CPEACTB JUISI MOJIEPHU3AIMHN TPOW3BOJACTBEHHOW 0a3bl; HECTAOMIBHOCTH
TEXHOJIOTUYECKUX CBA3EH B paMKax HEKOIJla €MHOI0 IPOU3BOICTBA.

MO>KHO BBIZIENIUTH CJ1a0ble CTOPOHBI SFHEPTOMAIIMHOCTPOUTENILHOTO MPOU3BO/ICTBA:

® MOII[HbIE KOHKYPEHTBl Ha pbIHKE. MMHpPOBOI pPBHIHOK MOJAENEH MEXIy KpYIMHBIMU
xkommanusmu (Siemens, ABB, General Electric, Alstom, Mitsubishi, Toshiba). O6opot kaxmoit
U3 HUX Ha pBIHKE SHEProo0OpYIOBaHUS M COMYTCTBYIOIIMX yciuyr cocrtaBisger 10-40 mip.
A0JIJI., YTO KaK MUHHMYM Ha IMOPAJ0K BBIIIC 00BéMa IIPOU3BOJACTBA pOCCHﬁCKHX KOMITaHWH.
Jlo7st pOCCHIICKOTO HEPreTHYecKoro o0opyIoBaHUs Ha MHUPOBOM PBIHKE B HACTOsAIIEEe BpeMs
cocTaBisieT okoJio 2 % (o cpaBHeHuto ¢ 13 % B 1991 r.);



® TEXHOJIOTUYECKOE OTCTAaBaHHE IO OTAEIbHBIM BHJaM obopynoBanus. HauOombiuee
OTCTaBaHHWE — HA MAarucTPajJbHOM HAIIPaBJICHUU DPAa3BUTUS COBPEMEHHOW SHEPreTHKU — B
CO3/J1aHUU [1apPOra30BbIX YCTAHOBOK;
ecnalbble MO3UIMU B YAaCTH KOMIUIEKCHBIX pemieHuil. CIOXHOCTH B MpPeAOCTaBICHHUH
TFOTOBBIX KOMIUIEKCHBIX pEUIeHHM CBA3aHbl KaK C MajblM CIEKTPOM MpeAsiaraeMoro
000py/s0BaHus, TaK U OTCYTCTBHUEM OIBITA 110 IPEAOCTABICHUIO COIYTCTBYIOIIUX YCIYT H
MOCIENPOAAKHOTO 00CITyKUBAHUS,
®HU3KAs MPHUBIIEKATEIILHOCT, paboyero mecra. YpPOBEHb OIUIAThl TpyJda SBISETCS
HEBBICOKHUM I10 CPAaBHEHHIO HE TOJBKO C MUPOBBIMU KOHKYPEHTaMU (pa3pblB — Ha MOPSIIO0K), HO
U Hauboliee YCHEIIHBIMU OTEYECTBEHHBIMH KOMIIAHUSAMHU. OTO OJOKUPYET MpHUBJICUCHUE
MOJIOJIBIX CHELMAIMCTOB U MOXKET IPUBECTU K YTpaTe Mepeayun OIbITa yKe B nepcrnektuse 10-
15 ner [2].
Takxe MOXHO BBIIEIUTb PsAJl CHCTEMHBIX IIPOOJIEM:
® OTCYTCTBYIOT FrapaHTHUPOBAHHbIE JOJITOCPOYHBIE 3aKa3bl, UYTO HE IMO3BOJSET MPUCTYIUTH K
MOJMOTOBKE MAacCIITAOHOMY Pa3BUTHIO MPOU3BOACTBEHHBIX MOIIHOCTEH MPEeANPUATHI OTpaciy;
® [10 [IOKAa3aTeNsIM KayecTBa U CEpBHUCA POCCUNMCKHE KOMITAHUU IIPOUTPBIBAIOT B KOHKYpCax
MHOCTPaHHBIM IIOCTABILUKAM;
® HECITIOCOOHOCTh ~ OTPAcleBbIX MPEANPUATHNH MPOTUBOCTOSITH IIEHOBOW  IMOJHMTHUKE
a3uaTcKux npousBoauteneit (mpumep Kuras);
e cj1a0asi KOHKYPSHIIUST MEXK/y OTCUECTBEHHBIMU TIPOU3BOAUTEISIMA. [1]
[TyTu peuieHus: AJAHHBIX IPOOIIEM:
ecamMblii OOBEKTHUBHBIA MYyTh pEIICHUS OOJBIIMHCTBA MPOOJIEM — 3TO yMEHBIIECHHE
HAJIOTO00JIOKEHHSI HAa SHEPTrOMAIIMHOCTPOUTENFHBIE KOMITAaHUH;
® HY)KHO HauaTh KOMIAHUIO 10 MIPUBIICYCHUIO MOJIOBIX CIIEIIUATINCTOB B JAHHYIO OTPACIIb;
® HEOOXOIMM TMEepexo/l Ha HOBYIO TEXHOJOTHYECKYIO IUIaTGopMy AJisi TOTO, YTOOBI He
MIPOUTPHIBATh B KOHKYpCax IO MOKa3aTesiM KayecTBa U CEPBHCA NMHOCTPAHHBIM MTOCTABILHUKAM;
TakuM 00pa3oM, MOXKHO clelaTh BBIBOJ, YTO IMO3ULUS POCCUMCKOIO 3HEPreTUYECKOTrO
MAaIIMHOCTPOEHUS MO0 CPABHEHUIO C OCTAIBHBIM MUPOM HEBBICOKA, CYIIECTBYIOT MHOT'O IIPOOJeM,
KOTOpbIe TpeOYyIOT NPOAYMAaHHOTO W BEPHOTO IOAXO0/a, CO CTOPOHBI KaK POCCHICKOro
NPaBUTENIbCTBA, TaK M POCCUHCKUX KoMnaHuid. Ha naHHBII MOMEHT, 0co00 OCTpPO CTOUT
npoOjeMa HOBBIX KaapoB. Ecimu ke Bce 3TH mpoOsiemMbl OyAyT pemieHbl, TO POCCUUCKOE
HHEPrOMalIMHOCTPOEHUE MOXKET C JIETKOCTBIO JIOTHATh, & MOKET JIaXXe€ U IEPErHaTb BOCTOYHBIX
U 3aIaJHbIX KOHKYPEHTOB.
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TRANSPARENT ALUMINUM
M.D. Brovkina, student, N.N. Simonova, associate professor
Altai State Technical University after 1.1. Polzunov

At present, there is an increase in the penetrating power of small arms and artillery of small
caliber. This forces the developers of ammunition to look for new opportunities to improve the
characteristics of armored materials and protective structures. This especially applies to
transparent armor materials. One of the most promising materials in this class is transparent
polycrystalline ceramics.

In the fourth part of fantastic film "Star Trek" "Journey home" an important role in the story
is prescribed to a material called “"transparent aluminum.” The Illuminati of the spaceship
Enterprise were made of it.



To date, similar materials have already been created and are safely used in technology, for
example aluminum oxynitride (ALON). It is a compound of aluminum, oxygen and nitrogen,
described by the formula AI23027Nb5.

This material has a unique combination of properties that are necessary for use in armored
protective devices - bulletproof vests

The production of the material does not require the use of expensive technology. Among
the currently presented ceramics of medium density aluminum oxynitride has a high strength.
Moreover, by the most important characteristic for armor protection - such as impact toughness -
ALON surpasses all transparent materials, including quartz glass: fused quartz, spinel and
leucosapphire. In addition, this material is able to withstand heating up to 2100 degrees Celsius
in inert gases.

Scientists from the National Research Nuclear University (NNIU) MEPI together with
colleagues from the Moscow State University of Geodesy and Cartography, the Institute of
Structural Macrokinetics and Materials Science Problems and the Institute of Metallurgy and
Materials Science carried out the work.

To obtain "transparent aluminum”, the researchers used the method of spark-plasma
sintering.

Spark-plasma sintering is an innovative technology. It is based on a modified method of hot
pressing. In this case, the electric current is passed directly through the mold and the pressed
workpiece, and not through the external heater. With the help of a pulsed current, very rapid
heating is achieved for an exceptionally short duration of the working cycle.

This technology significantly reduces the processing time and improves the quality of the
final products. In particular, it carries the potential of preserving nano- and submicron structures
in nano-powder materials after their high-temperature compression.

Special powder is put into molds and kept at very high temperatures. The composition of
the mixture can vary slightly: the aluminum content is about 30% to 36%, which has a slight
effect on the characteristics. The heating process causes rapid thinning and cooling of the
powder, leaving the molecules loosely disposed, as if they are still in a liquid form. It is this
crystal structure that provides transparent aluminum with a level of strength and scratch
resistance comparable to sapphire. Manufactured products are subjected to heat treatment
(compaction) at elevated temperatures, followed by grinding and polishing until transparency is
achieved. Grinding and polishing significantly improve the impact resistance and other
mechanical properties.

In addition to presenting the material in the role of "armor”, ALON can be used in a
number of military and commercial applications. For example, windows and domes for space
vehicles.
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MTPO3PAYHBIN AJTIOMUHUN
M.J. bpoBkuHa, ctynent, H. H. CumoHoBa, g0LeHT
AnTalickuil rocyJTapCTBEHHbIN TeXHHMUecKuil yHuBepcuteT uM. M.U. ITon3yHoBa

B Hacrosimiee Bpems HaOI0AaeTCs POCT MPOHUKAIOMIEH CITIOCOOHOCTH CTPEIKOBOTO OPYXKHS
U apTWUIepUd HEeOOJbIIOro Kanmubpa. ITO 3acTaBisieT pa3pabdOTYMKOB OOEMpPUIIACOB HCKATh
HOBBIE BO3MOXKHOCTH Ul YIYYIICHHS XapakTEPUCTHK OpPOHMPOBAaHHBIX MAaTEpPHAJOB U



3alIUTHBIX COOpYXeHuH. OcoOeHHO 3TO KacaeTcsl MPO3pavyHbIX MaTepuanoB OpoHu. OnHUM U3
HaubOosee  MEepCIeKTHBHBIX  MaTepUaioB B 3TOM  Kjacce  SBJISETCS  Mpo3payHas
MOJIMKPUCTAIIIINYECKAs] KEpaMUKa.

B uetBepToii yactu hantactuyeckoro ¢puibma «Star Treky «[lyremecTBue 10MOii» BaXHYIO
pOJIb B CIOKETE UIPAET MaTepuall, Ha3bIBAEMbIH «IPO3pauHbIM aTIOMUHHEM». M3 Hero ObuM
CJleNaHbl MILTFOMUHATBI KOCMHYECKOro Kopalis Enterprise.

e
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Ha cerogusininmii 1eHp MOX0XKHE MaTepHalIbl YK€ CO3aHbl U OJIarOMOIyYHO UCIIONIB3YIOTCS
B T€XHHKe, Harpumep, okcuHuTpua amomuaust (ALON). On npencraBnser co0oi coeTuHeHNe
ATIOMHUHHS, KHCJIOPO/ia U a30Ta, onuckiBaemoe Gopmyioit AI23027N5.

JlanHbplif MaTepuan UMeeT YHUKAIbHYI0 KOMOMHAIIUIO CBOMCTB, KOTOPbIE HEOOXOAUMBI IS
MCIIOJIb30BaHUsl B OPOHHMPOBAHHBIX 3aIUTHBIX ycTpoiicTBax. [l MpoM3BOJACTBA MaTepuaia He
TpeOyeTcs UCMONIb30BaHNE JOPOTUX TEXHOIOTHA.

PabGora BbimosHeHa yuyeHbIMM W3 HaluMoHanbHOro HCCIEIOBATENBCKOIO  SIIEPHOIO
yauBepcutera (HUAY) «MUDU» BMecTe ¢ kosteramu M3 MOCKOBCKOTO TOCYIapCTBEHHOTO
YHHUBEPCHTETA Ieofie3nn U Kaprorpaduu, MHCTHTYTa CTPYKTYpHOW MaKpOKHHETUKU M TIPoOIeM
MaTtepuanoBeieHus 1 IHCTUTyTa METalUlyprui U MaTepuaioBeICHHUS.

Cpeau npeaCTaBIECHHBIX B HBIHEIIHEE BpEMsl KEpaMUK CPEJHEH IIOTHOCTH OKCHUHUTPH]
AMIOMUHHUS  00JIaJaeT BBICOKOW MPOYHOCTHIO. A MO camMol BaXXHOW Mg OpOHE3aIUThI
XapakTepucTuke — ynapHas BsizkocTh — ALON mpeBocXoauT Bce NMpo3pavyHble MaTepUalbl,
BKJIIOYas KBaplLIEBOE CTEKJIO: IUJIABJIEHBIA KBapll, IIMUHENb U Jelikocandup. Kpome toro, stor
MaTepuai crocoOeH BblAepKuBaTh HarpeBanue 10 2100 rpagycoB mo llenbcuio B MHEPTHBIX
rasax.

JUis TOoJydeHus <«Ipo3pavyHOro ANIOMHUHUS», HPUMEHHICS METOJl CHapK-IUIa3MEHHOTO
CTHeKaHHs. JTO — WHHOBAI[MOHHAs TexHoyorusi. OHAa OCHOBaHA Ha MOJM(PHUIIMPOBAHHOM METOJIE
rOpsiuero IpeccoBaHMsA. 3aroToBKa MOMEHTAJbHO HarpeBaeTrcs 3a CYeT MPOIyCKaHUA
UMITYJIbCHOTO  JIEKTPUYECKOTO TOKa depe3 mpecc-GopMy H IPECCYyeMylO 3aroTOBKY.
Temmeparypa oO4yeHb OBICTPO pPACTET 3a MCKIIOYUTEIBHO KOPOTKYIO IPOJOKUTENBHOCTh
pabouyero nukia. JlaHHas TEXHOJIOTHSI CYHIECTBEHHO COKpaIlaeT BpeMs oOpabOTKU U MOBBIIIAET
Ka4ecTBO KOHEUHBIX M3aenuil. B yacTHOCTH, OHa HeceT B cebe MOTEHIMA COXPAHEHUsI HaHO- U
CYOMHKpPOHHBIX CTPYKTYpP B HaHO-TIOPOIIKOBBIX MaTephasiaX Mocje WX BBICOKOTEMIIEPAaTypHOTO
CHEKaHHUS.

3an0KeHHbIH B (POPMBI CIIENMANBHBINA TTOPOIIOK, COCTAB KOTOPOTO MOKET HE3HAYHUTEIBHO
BapbUpOBaThCs (COZepKaHUE aTIOMHHMA cocTaBiseT mnpumepHo ot 30% no 36%, uro



HE3HAYUTENILHO BIMSAET HA XapaKTEPUCTHKH), BBIACPKHUBAIOT TPU OUYEHb BBICOKHUX
TeMIepaTypax. 3a cueT HarpeBaHusl MOPOIIOK OBICTPO pa3zKukKaeTcs U oxJjaxnaaercs. [loatomy
MOJICKYJIBl OCTAIOTCS CBOOOJHO PpACIONIOKEHHBIMH, KaK OYATO OHHM BCE €IIe HaXOIITCS B
xuakoin ¢opme. CoOOCTBEHHO, Takas KpUCTAIUIMUECKAs CTPYKTypa [aeT <«IIpO3PavyHOMY
QATFOMUHUIO» ITPOYHOCTh U CTOMKOCTH K I[apariiHaMm.

Jlis moCTHKEHUS «IIPO3PavyHOCTU» UCIIONIb3YIOT NUIM(OBKY U MOJUPOBKY M3TOTOBICHHOIO
U3JIENHsI, TPEABAPUTEIBHO TOJIBEPTHYB €ro TEPMUYECKOW 00paboTKe (YIUIOTHEHHIO) IIPU
BBICOKMX TeMIlepaTypax. OTH HpPOLEAYypbl MPUAAIOT TOTOBBIM H3AEIUSM  BBICOKYIO
yIapOINPOYHOCTh U APYTUe MEXaHUYECKUE CBOMCTBA.

[Tomumo mipenctaBieHus: Marepuana B ponn «OpoHu», ALON MoxeT HCIoiab30BaThCs B
HEKOTOPBIX BOCHHBIX W KOMMEpPUYECKHX IIeNsax. Hampumep, okHA M Kymona JUisi KOCMHYECKUX
anmnaparos.
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POLYMERIZATION OF VEGETABLE OILS
S.A. Bobrovskaya — student, E.N. Merkulova , associate professor
Altai State Technical University after I.1. Polzunov

This paper is devoted to the study of oxidation and polymerization of vegetable oils
obtained from the extraction lands of oil extraction production.

Nature plays a very important role in human life. Thoughtless consumer attitude to the
world of nature causes environmental disasters, pollution of the Earth with industrial wastes.

Vegetable oils are products extracted from vegetable raw materials and consisting of
triglycerides of fatty acids and related substances. In the process of adsorption refining of oils, a
highly effective sorbent — bleaching clay — is used which meets all the requirements of the
quality of oil cleaning from colorants. Waste clay containing oil after the development of its
sorption capacity is a dangerous waste that can ignite itself in contact with air. This waste is
dumped in the solid waste landfills.

This makes it relevant to conduct a research of the composition of the bleaching earth
waste and ways to modify the vegetable oils contained in them in order to obtain practically
demanded materials.

In the technique of preparation of oil-resin varnishes, drying oils and enamels, the
improvement of the coating quality and the increase in the rate of film formation are achieved
after the following treatments: oxidation, polymerization, dehydration, epoxidation, and
modification by other unsaturated compounds. The process of polymerization of oils determines
the paint and technical qualities of the product.

Improving the quality of the coating and increasing the rate of pellicle formation are
achieved after the following treatments: oxidation, epoxidation, polymerization, dehydration, and
modification by other unsaturated compounds.

For the purpose of this study some experiments were conducted. The possibility of
chemical modification of sunflower and rapeseed oil obtained from waste lands was investigated.
The composition of oils was studied using gas-liquid chromatography and IR spectroscopy. The
corresponding oxidation process in the "H,0,-KOH-oil" system and the polymerization process
of "H,0,-KOH-PbO,-0il" are selected in the temperature range of 50°C-90°C and 120°C—160°C,
respectively. The products obtained were analyzed for iodine and epoxy numbers.



From the research that has been done, it can be concluded that the optimal oxidation
conditions for sunflower oil are 90°C for duration of 30 minutes, for a deeper oxidation. At
160°C polymerization after an hour of synthesis, viscosity increase begins, and the product
acquires a dark brown color. In the "H,0,-KOH-PbO,-rapeseed oil" system the optimum process
time was reached at a temperature of 160°C for three hours. The increase in the viscosity of the
obtained products and the low values of epoxy and iodine numbers make it possible to conclude
that the partial polymerization is simultaneously taking place [1, 2].

In addition, the results obtained indicate that there is a possibility of obtaining composite
materials by condensation of higher fatty acids of fat and oil residue on oil-cleaning adsorbents.
The effectiveness of this study is to introduce the integrated waste adsorbents of oil extraction
production in order to transfer hazardous waste bleaching the land into a useful raw material for
the production of composite materials for various purposes, surface-active substances,
emulsifiers, softening agents and lubricants.
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[MOJIMMEPU3ALINA PACTUTEJIBHBIX MACEJI
C.A. bob6posckas — crynent, E.H. MepkynoBa — K.(WION.H., TOICHT
Antl'TY um. U. U. [lon3zynosa

JlanHas paboTa MOCBSIIEHA HM3YyYEHHWIO OKUCIEHUS U MOJMMEPHU3alMU TOACOJHEYHOTO U
parcoBoro Macesl, TOJYYEHHBIX OSKCTpPAaKIHeH C OTOENBHBIX 3eMeNb MaclOdKCTPAKIIMOHHOTO
IPOM3BOJICTBA.

[Tpupona urpaer oueHb BaXXHYIO POJIb B )KM3HHU 4enoBeka. be3mymHoe, moTpedburensekoe
OTHOILIEHHE K MHpY MPHUPOJBI BEAET K HKOJOIMUECKUM KaTacTpodam, 3arps3HEHHI0 3eMiu
MPOMBIIIJICHHBIMHA OTXOJIAMH.

PacTturtenbHble Macia — NPOJYKThI, U3BJIEKAEMbIE U3 PACTUTEIBHOTO ChIPbS U COCTOSILHE
U3 TPHUIIMLIEPHUIOB SKUPHBIX KHCIOT M CONYTCTBYIOINIMX WM BemiecTB. B mpomecce
aJIcOpOLIMOHHON  paUHAIMM  Macel  HUCHOJb3YIOT  BBICOKOI((EKTUBHBIH  COpPOEHT —
OTOENMBAIONIYIO TJIMHY, KOTOpas OTBEYaeT BCEM TpPeOOBaHUSAM KadecTBa OYUCTKH Maciia OT
Kpacaumx BemiecTB. OTpaGoTanHas oTOeNbHAs INIMHA, COJEpXKallas Maclilo, MOcie BhIPaOOTKU
CBOEH COpPOIIMOHHOW €MKOCTHM TPEJCTaBIsieT CcO0OM  OmacHbIi  OTXOJ, CIIOCOOHBIN
CaMOBO3TOpaThCsl NMPU KOHTAKTE C BO3AYyXOM. JlaHHBIM OTXOX YTWIM3HPYIOT Ha HOJMIOHAX
TBEPJIBIX OBITOBBIX OTXOJIOB.

Takum o00pa3oM, axkTyaJbHOCTh BBIOPAaHHOM TEMbI 3aKJIIOYaeTCs B IPOBEACHUU
UCCIICIOBAaHMS 110 M3YYCHHIO COCTaBa OTXOJa OTOENBHBIX 3eMeNb W CIoco00B MoaHMpHKanuu
pacTUTENBHBIX Macel CoJepXKaluxcs B HHUX, C [eJIbl0 MOJY4YeHHUsS IMPAKTHUYECKU
BOCTPEOOBAHHBIX MaTEPUAJIOB.

B TexHuKEe MPUrOTOBIEHUS MACISIHO-CMOJHUCTBIX JIAKOB, ONU( M 3MaJEBBIX KPacoK
yIy4dIIeHHE KadecTBa IOKPBHITHS M YBEIMYCHHE CKOPOCTH IUICHKOOOPA30BaHUS JOCTHTACTCS
1ocjae CIEAYIOUIMX BHIOB 00paOOTKH: OKCHAMPOBAHUS, MOJUMEpPHU3AIMM, JETHIpaTaliH,
ATMIOKCUAMPOBAHUS, a TAaKXKe MOIAU(PHUKAIMN IPYTUMHU HENpeIenbHbIMU coequHeHnsIMU. [Iporecce
MOJMMEPHU3AIMH Macesl ONpeessieT MATIPHO-TEXHUYECKHUE KaueCTBa MPOYKTa.

B pamkax nmaHHOTO WHCCIeNOBaHWsS OBUIM TPOBENEHBI CIIEAYIONIME OIBITH: H3Yy4eHa
BO3MOXHOCTh XUMHUYECKOW MOTU(PHUKAIIMU MOJCOTHEYHOIO M PAriCOBOrO Mace, MOJyYeHHBIX C



oTOeNnbHBIX 3eMenb. McecnenoBan coctaB Maces ¢ OMOIIBIO Ta30-KUAKOCTHON Xpomarorpaduu
n HUK-cnexkrpockonuu. [TogoOpan cCOOTBETCTBYIOIIMI Mporiecc OKuciaeHus: B cucteme «HpOp—
KOH - macno» u npouecc nomumepuzauuu «H;O,—KOH-PbO,— maciio» B TemmeparypHOM
muamazone  50°C-90°C wu  120°C-160°C  coorsercTBeHHO. IloNydeHHBIE  IPOMYKTHI
IIPOAHAIM3UPOBAHBI HA HOJHBIE U ATOKCHUIHBIE YUCIIA.

Ha ocHoBe mnpoBeneHHBIX HCHBITAHUNH MOXHO CAENaTh BBIBOJ, YTO ONTHMAaJbHbIC
YCIIOBHSI OKCHIUPOBAHMS TI0JICOTHEYHOT0 Maciia coctasisitor 90°C mpu npogonkurensHocTe 30
MMHYT, Ui Ooliee IIIyOOKOro IpOXOKAeHHs okcuauposanus. Ilpu 160°C momumepusanuu
nocie 1 yaca cuHTE3a HaYMHAET HAONIOJATHCS MOBBIIIEHUE BSI3KOCTH, a MPOJAYKT IpuoldperaeT
TeMHO-KOpHuHeBbId 1BeT. B cucreme «Hy0,—KOH-PbO,—parcoBoe macio», onTuManbHOE
BpEMs MIPOXOJKICHUS MPOIecca JOCTHUTHYTO mpu Temmneparype 160°C B TedyeHHe TpeX YacoB.
[ToBbilIeHNE BS3KOCTU TMOJYYEHHBIX MPOAYKTOB U Mallble 3HAUEHUS SMOKCHUAHOIO M HOIHOTO
YuCcel  CBHUJETENBbCTBYIOT 00  OJHOBPEMEHHO IPOTEKAIOIIEM  IIPOLIECCE  YAaCTUYHOMN
noiauMepuzanuu [ 1, 2].

Kpome Toro, mnosnydeHHble pe3yibTaTbl YyKa3blBalOT Ha BO3MOYKHOCTb IOJIYYEHHUS
KOMIO3UIIMOHHBIX MAaTepUAIOB MyTEeM KOHJIEHCAI[UU BBICIIMX >KUPHBIX KHCIOT MAaCIOXHPOBOTO
ocTaTKa Ha a/ICOPOCHTaX MACIOOYUCTKH. DPPEKTUBHOCTH JAHHOTO MCCIIEOBAHUS 3aKIIIOYACTCS
B TOM, 4YTO TIpeAjiaraeTcsi  KOMIUIEKCHas  rmepepaboTka  OTXOJI0B  aJcOpOEHTOB
MAacII09KCTPAKIIMOHHOTO TPOU3BOJICTBA, YTO MO3BOJISIET MEPEBECTH OMACHBIM OTXOJ OTOEIBHBIX
3eMelib B IIOJIE3HOE ChIPbE MJI MONYyYEeHHUS KOMIIO3ULIMOHHBIX MaTEpUajoB Pa3IMYHOTO
HA3HA4YE€HMs], MOBEPXHOCTHO-aKTUBHBIX BELIECTB, 3MYJIbIaTOPOB, CMSTYAIOUIMX BEILECTB U
CMa304HbIX MaTEPHUAJIOB.
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IMPROVING INSTRUMENTAL EQUIPMENT DESIGN FOR ROTARY LINES
USING TECHNOLOGICAL DESIGN SOFTWARE
Y. P. Burnashev, student, Y. V. Kremleva, assistant professor
Altai State Technical University after I.1. Polzunov

At present, numerous models of automatically rotary lines (ARL) for the manufacture of
parts of cartridges, their assembling, capping, etc., operate at enterprises manufacturing small
arms cartridges. Intended for the production of one element of a cartridge (bullet, cartridge case)
or for its assembly, is called a technological chain. The operational experience of the automated
rotor lines (ARL) introduced and mastered in production shows that a line designed to perform
up to 10 ... 12 technological operations (pressure, cutting, control, assembly operations, as well
as coating and drying) productivity (150 ... 250 pcs / min.) and the proper quality of cartridges.

The quality of the cartridges is determined by the quality of the component parts: bullet,
sleeve, powder charge, primer-igniter and composition ensuring the sealing of the charge in the
sleeve. Powder charge, primer-igniter and sealing compounds are supplied by subcontractors.
The monitoring system for these components has been worked out over the years and is quite
perfect. Marriage in the production of cartridges is most often associated with the manufacture of
a bullet and, to a lesser extent, with a sleeve. The bullet of sports-hunting cartridges usually
consists of a shell and a lead core. The production of the bullet parts and its assembly, which are
of the greatest interest, is produced on the APL, and the marriage in the manufacture of these
parts is associated with errors in the tool and rigging of the APL.



Specificity of cartridge production is that the equipment is designed for a unique (single)
technological process, that is, each product name requires original equipment. However, the
conditions of the modern market and tough competition forced the change of the nature of
cartridge production from mass production to serial and large-scale production of a wide range.
Priority was the production of sports and hunting bullets for the civil sector of the market. At the
same time, it is necessary to fulfill a number of requirements: First, it is very important to
shorten the time required for designing the required tooling and prototype workings, it is also
necessary to ensure a guaranteed level of development quality, rapid development of industrial
production and, accordingly, the quality of the products.

As a rule, without significant changes in the design process, the terms and stages of the
outline and technical design can not be reduced. Accordingly, the reduction is due to the cycles
of experimental processing: during testing, manufacturing and testing of a prototype. Naturally,
the total number of discrepancies revealed at these stages decreases, but this decrease is not due
to better development of the design, but there is a simple redistribution of the volumes of
detected inconsistencies from stage to stage. As a result, it turns out that the tool designed for
this product is launched into production in parallel with the batch of prototypes, and its
finalization is not on the experimental product, but on the serial, which leads to significant losses
of funds, an increase in the amount of final marriage in the production process.

The solution is the maximum possible reduction in the number of inconsistencies in
decisions and documentation at the earliest stages of tooling design. One of the ways of this
solution are CAE systems, such as Q-Form, Deform-3D, Pam-Stamp. These specialized software
products are designed for finite element modeling, analysis of metal forming and cutting
processes.

DEFORM is a finite element simulation system that is designed to analyze the three-
dimensional flow of metal in various processes of metal forming with pressure. This software
allows you to predict the nature of shaping during metalworking operations without significant
costs for experimental research.

If necessary, it is possible to perform other required types of calculations: strength, heat,
etc. The developer decides whether some parameters should be changed or not. If so, the process
is repeated until the desired geometry is obtained. After this procedure, the image is saved or a
drawing is generated. This way of product development has many advantages, such as:

1. Significant increase in productivity;

2. Ability to obtain the optimal solution, by searching through a variety of options;

3. Design documentation with significantly fewer inconsistencies.

4. Reducing the costs of testing and upgrading tooling processes;

Application of the proposed software for technological design to improve the design of
tooling of rotor lines can be very effective.
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TTIOBBIIIEHUE KAYECTBA ITPOEKTUPOBAHIA NHCTPYMEHTAJIBHOU
OCHACTKM POTOPHBIX JIMHUI ITPU ITIOMOILM ITPOI'PAMMHBIX CPE]]
TEXHOJIOTMYECKOI'O ITPOEKTHUPOBAHUA
1O. I1. Bypnames, crynenr, FO.B. Kpemnésa, K.I1.H., TOUEHT
AnTaiickuil rocyapCcTBEHHbIM TexHUuYeckuil yHusepcureT uM. .M. ITon3yHoBa

B Hacrosiiee BpEMA Ha TMPCANPUATUAX, HU3TOTABJIMBAIOIIHNX IATPOHBI CTPCIIKOBOI'O



OpYKHs, padOTal0T MHOTOUYMCIICHHBIE MOJENTU aBTOMAaTHYECKH POTOpHBIX juHud (APJI) mus
W3TOTOBJICHHS JE€TAJC MaTPOHOB, MX COOpKU, YKymopkd u T.A. COBOKymHOCTH JuHui (2...4
HIT.), MPeIHAa3HAYCHHBIX ISl IPOU3BOJICTBA OJJHOTO 3JIEMEHTA MaTpoHa (IyJv, TUIIb3bl) WU s
ero cOOpKHU, Ha3bIBACTCA TEXHOJOTHMYECKON I1enmo4yKkoil. OMBIT SKCIUTyaTalldd BHEAPEHHBIX U
OCBOCHHBIX B ITPOU3BOJICTBE aBTOMATUUYECKUX pOTOpHBIX JMHUM (APJI) mokaspiBaeT, 4To JTUHUA,
npeaHa3HaueHHas s BbimosiHeHus 10 10... 12 TexHosormveckux oneparuii (00paboTka
JABJICHUEM, pE3aHHEM, KOHTPOJIb, COOpPOYHBIE ONEpalUH, a TAK)Ke HAHECEHUE IOKPBITHS U
CylllKa), 00ECIeYrBAET BBICOKYIO Mpou3BoauTeNbHOCTh (150...250 mT./MHH.) U Hamjexaiee
KauyeCTBO IIaTPOHOB.

KauectBo maTpoHOB ormpenenseTcsi KauecTBOM KOMIUIGKTYIOIIMX JeTajeil: Iyneu,
THJIB30H, TTOPOXOBBIM 3apsioM, KalCOJIEM-BOCIUIAMEHHUTEIEM M COCTaBOM 00€CIeUHBAOLINM
repMeTu3alnio 3apsna B ruwib3e. [lopoxoBod  3apsi, KalcClJib-BOCIUIAMEHUTENb U
TEPMETU3UPYIOIINE COCTABBI MOCTABISIOTCS MPEANPUITUIMU-CMEKHUKaMU. CucTeMa KOHTPOJIS
9TUX KOMIUIEKTYIOIIUX 3JEMEHTOB OoTpaboTaHa rojaMud M BecbMa coBeplieHHa. bpak mnpu
MPOU3BOJICTBE NMATPOHOB Yallle BCETO CBSI3aH C M3TOTOBJICHHEM ITYJIM M B MEHBIIECH CTENECHH - C
rub3oi. [lynsg cnopTUBHO-OXOTHUYBUX MATPOHOB OOBIYHO COCTOUT U3 OOOJIOUKH M CBUHIIOBOTO
cepaeuHuka. M3roroBneHnue AeTasied Mmynu U €€ cOOpKa, MPEACTABISIONIME HaWOOJbIINN
uHTepec, mpousBogutTcs Ha APJI, m Opak mnpu H3rOTOBICHHHM OJTHUX JeTajeil CBsA3aH C
HOTPENIHOCTSIMA UHCTpYMeHTa U ocHacTku APJIL.

CrneunuyHOCTh TATPOHHOTO MPOU3BOJCTBA 3AKIIOYAETCI B TOM, YTO OOOpyAOBaHUE
paccuMTaHO HA YHUKAJIbHBIM (€AMHMYHBIM) TEXHOJIOIMYECKUH IpPOLECC, TO €CTh KaxKIoe
HAaUMEHOBAaHHUE U3JeNus TpeOyeT OPUTMHAJIBLHOTO MO HWCHOJHEHUI0 oOopynoBaHus. OgHaKo
YCIIOBHSI COBPEMEHHOI'O PBIHKA M >KECTKAas KOHKYPEHIIMS 3aCTaBWIM CMEHUTh XapakTep
NaTPOHHOTO TPOU3BOJACTBA C MACCOBOIO Ha CEpPUMHOE W KPYMHOCEPHITHOE MPOU3BOJCTBO
HIMPOKOM HOMEHKJIATYphl. [IpUOPUTETHBIM CTANO MPOU3BOACTBO CIIOPTUBHBIX M OXOTHHYBUX
Oyab JUIs TPaXIAHCKOTO CeKTopa pbiHKA. [Ipy »TOM HE0O0XO0AMMO BBINOJIHEHHE pAla
TpeOOBaHMUIl: BO-TIEPBBIX, OYECHb BAXKHO COKpAIEHHWE CPOKOB MPOCKTHUPOBAHHS TpeOyeMou
WHCTPYMEHTAIFHOM OCHACTKM M OTPAaOOTOK OIBITHOTO oO0pa3la,  Takke HeoOX0AUMO
o0ecreunTh TapaHTHUPOBAHHBIM YpPOBEHb KauecTBa pa3pabOTKH, OBICTPOTO OCBOCHUSA
MPOMBILIUIEHHOTO MPOU3BOJICTBA U, COOTBETCTBEHHO, KAYECTBO BBIITYCKAEMOU MPOAYKIIMH.

Kak mpaBmiio, 6e3 CyIIECTBEHHOTO HM3MEHEHHMsI Tpoliecca MPOEKTUPOBAHUS, CPOKH M
CTaJNU CKU3HOTO U TEXHUYECKOTO MPOEKTUPOBAHUS COKpPATUTh He yAaércs. COOTBETCTBEHHO,
COKpalleHue HIET 3a CYET LMKIOB DSKCHEPUMEHTAJIbHON OO0pabOTKH: MpPH MCIBITAHUSIX,
W3TOTOBJICHUH U OTPa0OTKE OMBITHOTO oOpasia. EcTecTBEHHO, BBIABIEHHOE HAa STUX ATamax
o011ee KOJMYECTBO HECOOTBETCTBUH YMEHBIIIAETCA, HO ATO yMEHBIIEHUE HAET HE 3a CUET
Jay4iied OTpabOTKM KOHCTPYKIIMH, a MPOUCXOAUT IMPOCTOE TMepepacipeneieHrne 00bEMOB
00Hapy>XEeHHBIX HECOOTBETCTBUM C ATama Ha 3Tain. B pe3ynbrare mojgydaercs, 94TO UHCTPYMEHT,
CIIPOCKTUPOBAHHBIA JJIsI JAHHOTO W3JENHUs, 3allyCKAaeTcs B IPOU3BOACTBO MapajlieIbHO C
MapTUEH OIMBITHBIX 00Pa3IloB, U €ro 10paboTKa UAET HE HA OMBITHOM W3JIETIUHU, a4 Ha CEPUITHOM,
YTO NPUBOAMT K 3HAUUTEIBHBIM MOTEPSIM CPEICTB, YBEIMUYEHUIO KOJIMYECTBA OKOHUYATEIBHOTO
Opaka B mpoliecce MpoOn3BOACTBA.

Pemienuem  sABisieTcsT  MakCHUMallbHO ~ BO3MOXKHO€  COKpalleHHWE  KOJIMYECTBa
HECOOTBETCTBUN PEIICHUH W JOKYMEHTAI[MM Ha CaMbIX PaHHUX CTaAUSIX MPOEKTUPOBAHUS
WHCTPYMEHTANbHOW ocHacTku. OJHUM H3 CIOCOOOB maHHOro pemienus siBhsitorcs CAE
cucrembl, Takue Kkak Q-Form, Deform-3D, Pam-Stamp. J[lanHble crnenuaIn3upOBaHHbIE
MpOrpaMMHBIE TPOJIYKTHI PEAHA3HAYEHBI ISl KOHEYHO-3JIEMEHTHOT'O MOJIETUPOBAaHUS, aHan3a
MPOIIECCOB 00PaOOTKHU METAJIIOB JIAaBICHUEM U PE3aHHUEM.

DEFORM — cuctema KOHEYHO->IIEMEHTHOTO MOJIEIIMPOBAHUS, KOTOpasi MpeIHa3HauYeHa
JUIsL aHaM3a TPEXMEPHOro TEUEHHUs MeTallla MpH pa3iMuHbIX Mpoleccax oOpabOTKH MeTaiia
naBieHueM. JlaHHOe TporpaMMHOE OOecleueHUue TMO3BOJIIET MPOTHO3HPOBATh XapakTep
dbopMooOpa3oBaHusl MpU OMepausiax 0OpaOOTKHM METAJJIOB JaBJICHHEM 0€3 CYIIeCTBEHHBIX
3aTpaTr Ha HKCIIEPUMEHTAILHOE UCCIIEIOBAHNE.



[Ipy HEOOXOOUMOCTH BO3MOXHO BBINIOJHEHHE W JPYTUX TpeOyeMBbIX BUIOB PacueTOB:
IPOYHOCTHOTO, TEIJIOBOTO U T.J. Pa3paboTyMK MpUHMMAET PELICHUE - JOJIKHBI JIU HEKOTOpbIE
napameTpsl U3MEHAThCA WK HeT. Eciu 1a, mporiiecc moBTOpsIeTCs, MOKa jKeaeMasi TeOMETpHs He
Oyzer nonydena. [Tocne 3T0il npoueaypsl coxpansercst 00pa3 win reepupyercs yeprex. Takoi
nyTh pa3pabOTKH MPOAYKLIUH UMEET MHOTO NIPEUMYIIECTB, KaK, HAIpUMep:

1. 3HauuTenbHOE yBEIMYEHUE IPOU3BOJUTEIBHOCTH;

2. BO3MOXHOCTH TOJYYHTh ONTUMAIbHOE pELICHHE, IIyTeM Iiepedopa MHOMXKECTBa

BapHUaHTOB;
3. KoHcTpykTopckas JOKyMEHTAIHsI CO 3HAYUTEIHHO MEHBIINM KOJINYECTBOM
HECOOTBETCTBUM.
4. CHmwkeHHE 3aTpaT Ha HCIBITAHUS U MOJCPHU3AIMIO IPOIECCOB MHCTPYMEHTAIBHOM
OCHACTKH;
[TpuMeHeHne MPEATOKEHHBIX MPOTPAMMHBIX CPEll TEXHOJIOTHYECKOTO MPOSKTHPOBAHUS
JUIS TIOBBIIEHHUS KadyecTBa IMPOEKTHUPOBAHUS MHCTPYMEHTAJIBHOM OCHACTKM POTOPHBIX JIMHHUN
MOYKET OKa3aThCs BecbMa 3(h(PEeKTUBHBIM.
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DEVELOPMENT OF VENDING MACHINES IN RUSSIA
Burykina A.A., Sartakova A.V., students
Faleeva N.V., senior lecturer
Altai State Technical University named after I.1. Polzunov

Complication of economic processes and increasing of competition in the trade sector
predetermine an intense interest in the development and implementation of various tools for
trade automation. One of the main areas of automation of the trading process that is actively
developing around the world is Vending — sale of goods and services through vending machines.

Selling various types of goods using vending machines has become a very important sales
channel all around the world. All forward-looking and entrepreneurially minded people are doing
their best not to miss their chance to occupy this sustainable business niche. Vending is
especially interesting for small business because it presupposes fast startup, simple maintenance
of vending machines and does not require large investments.

Vending machines have changed a lot since their invention. The first documented
vending machine dates from about 215 b.c., when a device was invented that accepted bronze
coins and dispensed holy water in the temples of Alexandria.

The first modern coin-operating vending machine appeared in England during the early
1880's and it dispensed post cards. In 1888 tutti-frutti gum vending machines were developed in
the United States. The first beverage vendor dated to 1890 in Paris offered beer, wine, and
liquor.

At the moment items that can be found in vending machines are clothing, flowers, milk,
cigarettes, postage stamps, condoms, cologne, lottery tickets, live bait for fishermen, comic
books and other things. Some modern vending machines dispense food stuffs such as popcorn,
pizza or French fries.

The most interesting examples of vending machines are gold-in-demand vending
machines in the United Arab Emirates, booze vending machine in Japan, last-minute gifts at JFK



Airport in New York, cryptocurrency vending machine in the UK, umbrella vending machines in
Hong Kong and of course stray dog and cat feeder in Istanbul.

Today vending business is actively developing. It is an integral part of trade all over the
world. Vending accounts for a significant portion of the sales and profits of beverage bottlers and
snack makers. Vending machines are often placed in venues such as college campuses, factories,
businesses, hospitals, and schools.

The world leaders in terms of the number of vending machines per capita are Japan - one
machine per 20 people and the USA — one machine per 40 people. Russia has only one vending
machine per 10,000 people.

Beginning with humble single-cent, vending operations in the United States have evolved
into a 36.6 million dollars industry. In Russia the turnover of the vending machines market is
approximately 22 million rubles (about $600,000). The total number of machines in the country
is 227 000. The significant percentage of them is installed in commercial premises. Annual
turnover of vending business is of 3 — 4 million rubles. The cost of a vending machine is to be
between 200 and 500 000 rubles ($5,000 — 14,000). The average time it takes to recover the cost
is1to 1.5 years.

The first vending machine in Russia was installed in St. Petersburg in 1898. It was an
automatic device for the sale of chocolate bars. Vending machines were widely spread in the
Union of Soviet Socialist Republics (USSR). The most common were vending machines selling
carbonated water, kvass, newspapers and travel cards. Liskom was the first company in Russia to
manufacture the vending photocopier. The mainstream product of the company was coin- and
bill-operated photocopier "Kopirkin".

At the moment coffee vending machines can be found virtually anywhere, self-service
payment terminals and snack vending machines have also become everyday realities in Russia.
There are also units for purchasing contact lenses, dog food, flowers, iPhone covers and many
other things. However, most of the vending machines are located in big cities such as Moscow,
St. Petersburg and Kazan where a lot of tourist routes take place.

In gross sales in Russia coffee machines account for 60% of sales, vending machines that
sell packed sweets and snacks account for 20%, other types of machines account for the next
20%.

Russia has five largest vending companies that control about one third of the market -
Uvenco, SIBA Vending, Comm Pass, Assorti, and Vendex. Other companies are mostly small
businesses.

In 2014 the Japanese company DyDo entered the Russian market. Its vending machines
have already made an appearance in the underground passages between three Moscow stations
and there are 13 vending machines in total. The machines sell Japanese beverages, cold and hot
drinks like coffee, tea, different-flavored sodas, and juices with and without pulp —
approximately 20 varieties.

Vending in Russia is becoming more competitive due to the changed rate of ruble.
Domestic machines attract buyers not only by their competitive prices they are also better in
terms of warranty service. In the near future these machines can take a leading position in the
country’s economy. They can also be exported.

Vending machines are especially widely used in Moscow. In 2010 the traditional stalls
that cluttered up the streets of the city and the entrances to the metro stations were replaced.
Instead of them over 60,000 street vending machines were proposed to be set up within the next
few years. The first automated booth was installed as an experiment in Pushkin Square in the
center of Moscow. It contained 200 items ranging from water and chocolates to headphones and
shoe brushes.

Selling space food is becoming an interesting direction in vending in Russia. In 2015 a
vending machine at the Space pavilion in Moscow started to sell space food at a price 300 rubles
for a tube. The food is produced by The Space Food Laboratory. Vending machines that sell



such food has become very popular with consumers. It is planned to place these machines in the
Moscow planetarium and museums that have something to do with space.

In 2015 — 2016 due the difficult economic situation in Russia the market of vending
machines decreased by 23.5% in comparison with 2014. In 2018 according to the expert forecast
the market size will exceed the pre-crisis level and it will amount to 27.6 billion rubles by 2020.

The key factors of the vending market development in Russia in the near future will be:

- changes in the range of goods and appearance of retail outlets;

- small retailers’ going out of the shadow vending sector;

- development of new technologies for automated trade that can be more
attractive and simple for users;

- low saturation of the vending market as a whole;

- government national program to increase the network of vending
machines.

In conclusion, we can say that vending in Russia has huge potential for development.
Increasing of consumer loyalty as well as appearance of new players in the market occupying
various product niches will encourage its growth. Vending machines will become more diverse,
functional and innovative. This business has special significance for the economic sphere. The
development of vending services is a possible "platform” for first-time entrepreneurs and the key
element for self-employment.
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PA3BUTHE BEHJAMHI'OBbBIX MAIIINH B POCCHUU
Bbypsikuna A.A., CaprakoBa A.B. — ctynentsl, ®aneeBa H.B. — crapmmii npenogaBaTesns
AnTalicKuil rocyapCcTBEHHbIN TexHUuecKnid yHusepcuteT uM. .M. IlonsyHoBa

OcioXHEHHE SKOHOMHUYECKUX TPOLIECCOB U YCUIIEHNE KOHKYPEHIIMU B CEKTOPE TOPTOBIIU
NPEIONPENENAOT MOBBIIIEHHBIH HHTEpeC K pa3paboTKe M  BHEAPEHUIO  Pa3IMYHBIX
MHCTPYMEHTOB aBTOMAaTH3aIMU 3TOro nporecca. OnHOM U3 OCHOBHBIX 001acTel aBTOMaTU3aluU
TOProBOTO MpPOIECCa, AKTUBHO PA3BUBAIOIIETOCS BO BCEM MHPE, SIBISETCS BEHIHMHI — MPOAAXKA
TOBApOB U YCIYT 4€pe3 TOProBbI€ aBTOMATHI.

[Iponaka paznmMyHBIX BUIOB TOBAapOB C MCIHOJIB30BAHWEM BEHJAMHIOBBIX MAIIMH CTajla
OYEHb BAXXHBIM KaHAJIOM IIPOJAX II0 BCEMY MHpY. Bce IepcrnexkTuBHBIE U IPEANPUAMYUBLIC
JIOM HE YIYCKAIOT CBOM IIaHC 3aHATh 3Ty YCTOWUMBYIO Ou3Hec-HUlIly. BeHIWHT 0cOOEHHO
MHTEpEeCceH s Majoro Ou3Heca, MOTOMY YTO OH MpeArosiaraeT ObICTPBIA 3amycK, MPOCTOe
00ciTyXKMBaHUE TOPTrOBBIX aBTOMATOB, HEOOJIBIINE BIOKEHUS.

BennuvHrossle MaluHbI OYE€Hb H3MEHWIIUCh C MOMEHTAa CBOEro mnossieHUs. IlepBblil
3aperUCTPUPOBAHHBIA TOPTOBBIN aBTOMAT AaTtHpyeTcs 215 rogom mo0 Hamiei 3pbl, Koraa ObLIo



U300peTeHO YCTPOMCTBO, KOTOPOE MPUHUMAIO OPOH30BBIE MOHETHI M Pa3/IaBAIO CBATYIO BOIY B
XpaMax AJIEKCaHJIpUH.

IlepBbiii COBpeMEHHBI MOHETONPHUEMHBIN TOPrOBBI aBTOMAT IOSBUICS B AHIVIMM B
Hayasie 1880-x romoB m pasmaBan oTkpbiTkH. B 1888 ronmy B CoemmnenHwix IlltaTax Obuin
pa3paboTaHbl TOProBbIE aBTOMATHI O BBITYCKY KEBAaTEIbHON pe3uHKU TYTTU-(OpyTTH. [lepBbIii
MIPOU3BOJUTENb HANUTKOB, JNatupoBaHHbI 1890 romom, mpeniaran NUBO, BUHO M JIMKEP B
ITapuxe.

B naHHBI MOMEHT TOBaphbl, peajln3yeMble TOPrOBBIMH aBTOMAaTaMH, MOTYT BKJIIOYaTh B
cebst omexay, LBEThbl, MOJOKO, CHIapeTbl, IOYTOBBIE MAapKH, KOHTPALENTUBBI, OJEKOJOH,
JOTepeiiHble OMIIeTHI, AKUBYIO IPUMAHKY Ui ppl0aKoB, KOMUKCHI U MHOTroe Jpyroe. Hekoropsie
COBPEMEHHBIE TOPrOBbIE aBTOMAThl MPOJAIOT IPOAYKTHI NUTAHUS, TAKUE KaK IONKOPH, MUIIA
i kaptodenb Gpu.

Haunbonee wuHTEpeCHBIMH MpPUMEpPAMU BEHAMHIA SBISIOTCS TOPrOBBIE aBTOMATHI C
30510ToM B OObennHeHHbIX Apabckux OMuparax, TOProBble aBTOMAaThbl C AJIKOTOJbHBIMHU
HaUTKaMu B SIIOHMM, aBTOMAThbl IOJAPKOB «B IOCIEIHIOI MHHYTY» B a’pOlOpPTy HUMEHHU
Jlxona Kennenu B Hero-Mopke, TOprosele aBTOMAThl ¢ KPUITOBANIOTON B BemukoGpuTanumu,
TOPTOBBIC aBTOMATHI 30HTOB B | OHKOHTE, a TaK K€ aBTOMAThl C KOPMOM I OpOIsUnX coOaK u
koiek B CtamOyie.

CeroiHsl BEHIMHIOBbII OM3HEC AKTUBHO Pa3BUBAETCA U SIBISIETCS HEOTHEMIIEMON YaCTbIO
TOProBIM BO BceM Mupe. Ha momo BeHOMHra NpUXOAWUTCS 3HAUMTENbHAs 4acTbh MPOAAX U
npuObUIM MPOU3BOANUTENEH HATUTKOB U 3aKyCOYHBIX. YacToO TOProBble aBTOMAThl pa3MeLIatoTCs
B TAKMX MECTaX, KaKk YHUBEPCUTETCKHE TOPOAKH, 3aBObI, IPEANPUATHUS, OOIBHULIBI U IIKOJIBI.

MupoBbIMH JHAEpaMH 110 KOJMYECTBY TOPIOBBIX AaBTOMAaTOB Ha JyIy HAaCEJIECHUS
aBIroTes Smonus — oxda MmamuHa Ha 20 yenoBek u CIIIA — omguna mammba Ha 40 denoBek. B
Poccun ectb TonbKO 0/1uH TOproBeiif aBTomat Ha 10 000 yenoBek.

W3 CKpOMHBIX OJHOLICHTOBBIX HAaYMHAaHUI BeHAMHIOBble omepanuu B CoeIUHEHHBIX
[IItaTax 3BONIOIMOHUPOBATIN B MHAYyCTpHuio B 36,6 MuUIMOHOB aosuiapoB. B Poccun obopor
pBIHKAa TOPrOBBIX AaBTOMATOB COCTaBIISIET OKOJIO 22 MHUIMOHOB pyoOuseilt (oxomo 600 000
noyapoB). Obmiee xonmudecTBO MammuH B ctpane — 227 000, 3HauuTenbHAs 4acTh KOTOPBIX
YCTAQHABJIMBAETCSI B KOMMEpPUYECKUX MoMeleHusX. ['010Boil 000poT BEeHIMHIOBOro Ou3Heca
coctaBisieT 3 — 4 MuwuIHoHa pyosneit. CTouMocTh OIHOTO TOproBoro aBromara — ot 200 mo 500
000 py6meii (5000 — 14000 nonnapos CIIIA). Cpeanee Bpems, 3aTpauuBaeMoe Ha BO3MELICHHE
CTOMMOCTH, cocTaBlisieT ot 1 7o 1,5 ner.

IlepBoiif Toproseiii aBromatr B Poccun Obu1 ycranosneH B Cankt-IlerepOypre B 1898
rogy. OTo OBUIO aBTOMAaTHYECKOE YCTPOWCTBO MJIs MPOJAXH IIOKOJAAHBIX OaTOHUMKOB.
MaccoBoe pacnpocTpaHeHHME TOpProBble  MamuHbel nonyunan B Coro3e  COBETCKHX
Conmanucrtuyeckux Pecnyonuk (CCCP). Haubonee pacnpocTpaHEHHBIMH OBLIM TOProBBIE
aBTOMAThI, MPOJIaBaBIINE I'a3MPOBAHHYIO BOIY, KBac, Ia3eThl U Mpoe3aHble ounersl. “Jluckom™
cTaja mepBoM KommnaHued B Poccuu, NMpOM3BOAMBIIEH KONMMPOBAIBHBIE TOPrOBBIE MAIIHHBIL.
OCHOBHBIM IIPOJYKTOM KOMITAHUHM SIBJISUICS KONMPOBAIBHBIN anmnapaT “KonupkuH” ¢ MOHETHBIM
U 3JIEKTPOHHBIM YIIPABIICHUEM.

B Hacrosmuit MOMEHT TOProBble Ko(he-aBTOMAThl MOXKHO HAWTH MPAKTHUECKH B JHOOOM
MecCTe, TepMHUHaJbl CaMOOOCITYKMBaHUS M aBTOMAThl IO MPOJAAXKE 3aKyCOK TaKkKe CTalH
MIOBCEIHEBHBIMU peanusimu B Poccun. Kak u Bo BceM Mupe, €cTh TakkKe TOProBble MAalIMHBI JIsS
MOKYIKH KOHTAKTHBIX JIMH3, KOPMOB JJIsl COOaK, IBETOB, 4exJyioB iIPhONe u MHOroro apyroro.
OnHako OOJBIIMHCTBO TOPTOBBIX ABTOMATOB PACIOJIOXKEHBI B KPYMHBIX IOpoJax, TaKUX Kak
Mocksa, Cankr-IlerepOypr un Kazanb, rie npoxoasT MHOTHE TYPUCTHUECKHE MAPIIPYTHI.

B BanoBom o6weme nponax B Poccun Ha nomo kode-mamuns npuxoaurces 60% mnpogax,
Ha aBTOMAThI, peaJIn3yIolue yIakoBaHHbIe KOH(EThI 1 3aKycku — 20%, Ha OCTaJIbHbIE TOPTrOBBIE
aBToMathl — 20% npogax.



B Poccum ecth IATH KPYNHEWIINX BEHIMHIOBBIX KOMIIAHUHM, KOTOPBIE KOHTPOJIUPYIOT
OKOJIO OJHOM TpeTH phiHKa — 310 Uvenco, Cuba-Bengunr, Comm Pass, Accoptu u Vendex.
Jpyrue koMnaHuu sIBJISIETCS B OCHOBHOM MaJIbIMU IPEATIPUATUSIMHU.

B 2014 rony smonckas kommanuss DyDO BpIlta Ha pOCCHICKHMI PBIHOK. TOproBbie
aBTOMAThl 3TOH (UPMBI yKE€ TOABUINCH B IEPEX0JaX METPO MEXAYy TpeMsi MOCKOBCKUMH
CTAaHLUUSAMHU W HACUMUTHIBAIOT BCEro 13 TOProBbIX aBTOMAaToOB. ABTOMAThbl NMPOJAIOT SIIOHCKUE
HAIUTKH, XOJIOJHBIE M TOpSYME HAMUTKH, Takue Kak Kode, yail, ra3supoBaHHbIC HAIHUTKH C
Pa3IMYHBIMU BKYCAaMM U COKH C MSKOTBIO U 0€3 Hee — npuMepHO 20 BUJIOB.

Benaunar B Poccun cranoButTcsi Bce 0osiee KOHKYPEHTOCIIOCOOHBIM H3-3a HU3MEHEHHUS
Kypca py0Oiss. OTeuecTBEHHbIE BEHJMHIOBbIE MAIIMHbBI IPUBJIEKAIOT IOKYyNarenell He TOJBKO
KOHKYPEHTOCIIOCOOHBIMH ~ LIEHAaMH, HO W JYYIIUM TapaHTHHHBIM oO0cioyxuBaHueMm. B
OmmpkaiinieM OyaynieM 3TH MallMHbl MOTYT 3aHSTh JIMAMPYIOLIME MO3ULUN B CTPaHE, a TaKxkKe
HKCHOPTUPOBATHCS OMMKAMIITIM COCEISIM U AaJbHEMY 3apy0exKbIo.

ToproBeie aBTOMaThl OCOOCHHO IIMPOKO HCHONb3yioTcs B MockBe. B 2010 romy
TFOpPOJICKME BJIacTM B MacCOBOM MOPSAKE 3aKpbUIM TPaJULMOHHBIE KHOCKM U THaJIaTKH,
3arpOMO’KJABIIME TOPOACKHE YJUIBl M BXOAbl HA CTaHLMU MeTpo. Bmecto Hux OblIO
peIokKeHO ycTaHOBUTE Oosiee 60 000 yTMYHBIX TOPTOBBIX aBTOMATOB B TCUCHHUE OJFKANIIIMX
HECKOJIbKUX JIeT. [lepBblii aBTOMAaTU3UPOBAaHHBIN CTEHT ObUT OTKPBIT B KAYECTBE HKCIIEPUMEHTA
Ha [lymkuHckol miomanu B ueHTpe MockBbl U umen it peanuzauuu 200 BUAOB TOBapoOB: OT
BOJIbI U ILIOKOJIa/1a /10 HAyLTHUKOB U KUCTEH AJIs 00yBH.

HHTepecHbIM HanpaBIeHUEM POCCUMCKOTO BEHIMHIA CTAHOBUTCS MPOJIAKa KOCMUYECKOU
muimy. B 2015 roay ToproBeiii aBTomar B naBumiiboHe «Kocmoc» B MockBe Haudan IpojaBaTh
Kocmuyeckyto mumy 1o 1ene 300 pyOneit 3a TioOuk. JlaHHBIA NPOAYKT MPOU3BOIUTCS
nabopatopueil KOCMHUYECKOrO TMHMTaHUS. ABTOMATBI, pPEAIM3YIOUIME TaKyl M[POIYKIHIO,
MOJIB3YIOTCS OOJIBIIMM CIIPOCOM CPEIU NOTPEOUTENEH, TO3TOMY B NEPCIEKTUBE IUIAHUPYETCS UX
pasmeleHre B MOCKOBCKOM IUTaHETApUH U MY3€sX, UMEIOIINX OTHOLIEHUE K KOCMOCY.

B 2015 — 2016 rogmax wu3-3a CJIO)KHOM SKOHOMHUYECKOW cuTyanuu B Poccum phIHOK
TOPrOBBIX ABTOMAaTOB CHU3WICS Ha 23,5% B JIEHEXKHOM BBIpRXXEHMM IO cpaBHeHHMIO ¢ 2014
rogom. B 2018 roay, corinacHo mporsozaMm 3KCHEPTOB, pa3Mep pbIHKA MPEBBICUT JOKPU3UCHBIN
YpPOBEHb U cocTaBUT 27,6 mupa. pyouteit 1o 2020 roxa.

KitoueBbiMu (hakTOpamu pa3BUTHS BEHIMHIOBOro pbhlHKa B Poccuu B Ounkaiiiiye rofsl
CTaHyT:

— W3MEHEHUS B aCCOPTHUMEHTE U BHEIIHEM BUJIE TOPTrOBBIX TOYEK;

—  BBIXOJl MEJIKMX PO3HUYHBIX IPOAABIIOB U3 TEHEBOTO BEHAMHIOBOTO CEKTOPA;

— pa3paboTKa HOBBIX TEXHOJOTMH Ui AaBTOMAaTHYECKOW TOpProBid, Ooee
IIPUBJIEKATEIBHBIX U MPOCTHIX IS MTOJIb30BATENIEH;

—  HM3Kas HaChIIIEHHOCTh BEHJAUHIOBOT'O PhIHKA B 1IEJIOM;

— TOCYJapCTBEHHas HalMOHAJbHAs MporpamMma IO PaCIIMPEHUI0 CETH TOPIOBBIX
aBTOMATOB.

B 3akiroueHne MOKHO CKa3aTbh, YTO POCCUMCKUI BEHIMHIOBBIM PBIHOK MMEET OIPOMHBIN
noTeHuuan Juisi pa3Butus. [loBbllIeHNE JIOSIIBHOCTH MOTpeOUTENEeH, a TaKkkKe MOSBICHHE HOBBIX
UTPOKOB Ha pbIHKE OyayT CIOCOOCTBOBATH €r0 YBEIMUCHHIO. TOProBele aBTOMAaThl CTaHYT OoJiee
Pa3HO00pa3HBIMH, (DYHKIIMOHAILHBIMA M MHHOBAIMOHHBIMH. Oc000€ 3HaUeHUE JaHHBIM OM3HEC
UMeeT JUIs SKOHOMHUYECKOH c¢epbl. Pa3BuTHe BEHIUMHIOBBIX YCIYT SIBISETCS BO3MOMXHOM
«mmatdopMoil» IS HAUMHAIOIIMX — HpeANpUHUMATeNell U ycloBUEM  oOecriedeHHs
CaMO3aHATOCTH HACEJIEHUS.
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DEMAND OF KNOWLEDGE AND SKILLS RECEIVED DURING TRAINING IN
"THE PUBLIC AND MUNICIPAL ADMINISTRATION" IN VARIOUS PROFESSIONAL
BRANCHES
A.A. Bystrova, D.K. Pyanova, A.S. Kazantseva — students, Z.N. Kandaurova — senior teacher
Altai State Technical University after 1.1.Polzunov

The specialty "Public and Municipal Administration” is an excellent possibility of the
choice of prestigious work in the organizations of different levels. Thus, upon termination of a
higher educational institution, the graduate has two specialties - all-professional management
and management in the public and municipal administration. Knowledge gained when training at
this specialty can help with various professional spheres anyway.

Any official of the public or municipal service is a person of the state. The quality of
functioning of various spheres of public life depends on his activity. On specialty "Public and
Municipal Administration” legal, economic and social disciplines are fundamental. In the
detailed analysis it is possible to draw a conclusion on what role they play in various
professional spheres.

So, legal disciplines are a set of various rights and laws. The public servant is obliged to
follow them, to understand their interrelation and sense. He, as the person of the state, has to be
an example to citizens and also the nobility, how the society lives from the point of view of laws.
It is useful to him in the legislative sphere. Knowledge of legal disciplines is necessary for the
acting businessmen and also those who only plan business. It will help when signing various
papers, qualitative document science of the organization. Knowledge of the labor law will help
any professional figure. Such rights as constitutional and criminal has to know each of us. First,
competently protect the honor and advantage, second, not to be the deceived state, and, in — the
third not to make silly mistakes. The skill of work with laws is important to each of us, to
consider this or that situation from the different points of view and to come to one, truly true.

Economic disciplines — not less important component of the direction. The economy is a
science first of all about us, about people who make decisions in the conditions of limited
resources. In a material world everything has monetary value. The main objective of the official
is increase in the standard of living of citizens, including by increase in financial resources of the
state. Knowledge strong and weaknesses of economy will help the official to predict and plan
competently the near and further future of the state. Everywhere: at schools, hospitals, shops the
person knowing economy is necessary. Also it will help to estimate competently financial
opportunities in any organization or at the enterprise. Basic knowledge of economy will help
with formation of the house budget, competent work with bank. Thus, knowledge of economy is
necessary in all spheres of life.

The third group of the disciplines studied on specialty — social disciplines. The public
servant needs to know and estimate psychological and moral requirements and the principles of
society for which he works. Also he needs to keep in contact with society competently.
Knowledge of social disciplines is necessary in pedagogics, psychology, public relations, policy,
journalism. You will be demanded if you have good communicative skills because this skill is
included into 20 skills which will be demanded in 2020 in Russia.



Thus, it is possible to draw a conclusion that skills and knowledge gained on training in
discipline "the public and municipal administration” are necessary practically in all spheres of
professional life. This specialty is not only prestigious, but also comprehensive, so, it will be
simpler to graduates to adapt in the professional environment and society.
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BOCTPEEOBAHHOCTH 3HAHUI 1 HABBIKOB, IIOJIYYEHHBIX BO BPEMS
OBYYEHUNA 110 CIIEHMAJIBHOCTU «"OCY JAPCTBEHHOE 1 MYHUIIUITAJIBHOE
VYIIPABJIEHUE» B PA3JIMYHBLIX [TPO®ECCHUOHAJIBHBIX OTPACIIAX
A.A Brictpona, I.K [IesnoBa, A.C Kazannesa — crynentsl, JK.H. Kannaypoa — cT. mpernonasateins

AnTalickuil rocy1apCTBEHHbIN TeXHUUECKU yHuBepcuteT umenu M.M.IlonzyHnoBa

CrnennansHocTh «l'OCyapCTBEHHOE M MYHHULMIIAIBHOE YIPABJICHHUE» - 3TO OTIMYHAs
BO3MOXKHOCTH BBIOOpA MPECTHKHOW pabOTHI B OpPraHM3alusaX pa3HbIX ypoBHEH. Takum obpazom,
[0 OKOHYAHMM BBICIIETO Y4E€OHOIro 3aBelleHHs, BBIYCKHMK HMEET [BE CIHEeUHaIbHOCTH -
oOuienpogeccuoHanbHbIi MEHEKMEHT M MEHEP)KMEHT B FOCY/IapCTBEHHOM U MYHHUIIMIATIEHOM
ylpaBiieHUHU. 3HaHU, TOTy4YEeHHbIe NP O0yYEeHMM Ha JaHHOW CIEeIHaTbHOCTH,MOTYT TaK WIN
MHa4e MOMOYb B Pa3IMYHBIX MPOPECCUOHANBHBIX c(hepax.

JIr000i1 YMHOBHHUK TOCYAAPCTBEHHOW WJIM MYHUIUMNAJIBHOM CIYXObl SBISETCS JHIIOM
rocynapctBa. OT ero JesTeNbHOCTH 3aBUCUT KadecTBO (YHKUIMOHMPOBAHUS pPa3IMYHBIX cep
oOmecTBeHHOH *kM3HU. Ha crienmanbHocTu «l'ocy1apcTBEHHOE M MYHUIMIIATIBHOE YIIPABICHUE)
IOPUAMYECKHE, SKOHOMHUYECKHE M COLMANbHbIE AMCLMILUINHBI SBISIIOTCS (DyHAAMEHTaIbHBIMU.
ITpu neTanpHOM aHANIM3€ MOKHO CHENATh BBIBOJ O TOM, KaKyH0 POJIb OHU UI'PAIOT B PA3JINYHBIX
pohecCuOHANBHBIX cepax.

Wrak, ropuaudyeckue AUCLUILIMHBI — 3TO COBOKYIHOCTb DPA3JIMYHBIX IIpaB U 3aKOHOB.
['ocynapcTBeHHBIN cllyKaluil 00s3aH ciel0BaTh UM, MOHUMAaTh UX B3aWMOCBSI3b U cMbIci. OH
KaK JIMIO TOCYAAapCTBa JOJDKEH II0JaBaTh IPUMEp TpaxkJaHaM, a TAaKK€ 3HATh, YEM IKUBET
00LIECTBO C TOYKHU 3PEHUS 3aKOHOB. JTO IMPUTOJIUTCS €My B 3aKOHOTBOpUECKOH cdepe. 3HaHUE
IOPUJINYECKUX JUCIUILIMH HEOOXOIMMO JIeHCTBYIOIUM OU3HECMEHAM, a TaKXkKe TeM, KTO TOJIBKO
IUTAaHUpPYET BeAeHHe OuszHeca. ITO TIOMOXKET NpHU TMOJMUCAHUHM pPa3IMYHBIX Oymar,
Ka4eCTBEHHOT'O JIOKYMEHTOBEJICHHS OpraHU3alui. 3HaHWE TPYJOBOTO MpaBa IMOMOXKET JTH000MY
npodeccuoHanpHOMY JesiTento. Takue mpaBa, Kak KOHCTUTYLHMOHHOE U YTOJIOBHOE JOJKEH
3HaTh KaxIblii K3 Hac. Bo-mepBbIX, Ui TOro, YTOOBI TPaMOTHO 3allMIIATh CBOIO YECTh U
JIOCTOMHCTBO, BO — BTOPBIX, UTOOBI HE ObITh 0OMaHyTHIM FOCYAAPCTBOM, U, B — TPETHUX, YTOOBI
HE COBEpIIaTh MIYNbIX OmKO0K. HaBbIk paboThl ¢ 3aKOHAMM Ba)kKeH Ka)XJ10My M3 Hac JUIsl TOTO,
YTOOBl PACCMOTPETh TY WM HMHYIO CHTYallMI0 C Pa3HBIX TOYEK 3PEHUs M MPHUATU K OJHOH,
HMCTHUHHO BEPHOM.

DOKOHOMHMYECKHE JUCUUIUIMHBI — HE MEHEee Ba)KHas COCTAaBISAIOLIAS HAaIPaBJICHHUS.
OKOHOMHUKA - 3TO HayKa, IPEXkIe BCEr0 O HAC C BaAMHU, O JIOJIX, KOTOPbIE IPUHUMAIOT PEILICHUS



B YCJIOBUSIX OTPaHMYEHHBIX pECYpCOB. B MaTepuanbHOM MHUpPE BCE UMEET ACHEKHYIO IEHHOCTb.
OCHOBHOH 3a1auell YMHOBHUKA SIBJISIETCS IOBBIIICHUE YPOBHS KWU3HM Tpa)KJaH, B TOM YHCIIE
IyTeM YBEJIWYCHUs (UHAHCOBBIX PECYPCOB rOCyNapcTBA. 3HAHHWE CHIBHBIX U CIAOBIX CTOPOH
SKOHOMHKHU TOMOKET YMHOBHHKY I'PaMOTHO MPOTHO3UPOBATh U IUIAHUPOBAThH Ojrbkaiiiee U
nanpHeimee Oyaymiee rocynapersa. Besne: B mkosax, 007IpHUIIAX, Mara3uHAX HYXEH YEJIOBEK,
3HAIOIIMNA SKOHOMHUKY. Takyke MOMOMKET TpaMOTHO OIEHHBaTh (PUHAHCOBBIE BO3MOXKHOCTH B
ar000i opraHu3alMM WIM Ha OPEeaNpusATHH. ba3oBble 3HAHUS HKOHOMHMKH IIOMOTYT B
(GhOpMHUPOBAHUH JTIOMAITHETO OIO/KETA, TPAMOTHOM paboThl ¢ OaHKOM. Takum oOpazoM, 3HAHHS
HKOHOMHKH HY>KHBI BO BCEX c(hepax KU3HU.

Tperbs rpynna AUCHUIUINH, U3Y4a€MbIX Ha CIIEHHUAIBHOCTH — COLUAIbHBIEC TUCHUILINHBI.
['ocymapcTBEHHOMY Clly)KalleMy HEOOXOIUMO 3HaTh W OICHWBATh IICHXOJIOTHYECKUE U
MoOpajibHble TOTPEOHOCTH M MPHUHLMUIIBI OOIECTBa, ISl KOTOporo oH pabotaer. Takxke emy
HE00X0IMMO TPaMOTHO TOJJIEPKUBATh CBSA3b C OOIIECTBOM. 3HAHWE COLHAIBHBIX IHCLUUIUINH
HEOOXOIUMBl B  TMEAAroruke, ICUXOJOTHH, CBA3M C  OOILIECTBEHHOCTHIO, IOJIUTUKE,
XKypHaiucTtuke. Bel Oynere BocTpeOoBaHbI, eciii 00JagaeTe XOPOIIMMH KOMMYHHUKATHBHBIMU
HABbIKAMU, IOTOMY YTO JIaHHBIM HaBBIK BXOIUT B 20 HaBBIKOB, KOTOpPbIE OYAYT BOCTpeOOBaHbI B
2020 rony B Poccun.

Takum 00pa3oM, MOKHO clielaTh BBIBOJ O TOM, YTO HABBIKM U 3HAHHUA, NOJy4YEHHBIC Ha
00y4eHHH N0 AMCLUMIUIMHE «TOCYJapCTBEHHOE U MYHMIMIIAJIBLHOE YIPaBJICHHE», HEOOXOAUMBbI
MPAKTUYECKH BO BceX cdepax mpodeccHoHaANbHON KHU3HU.J|aHHas CHEeNHaTbHOCTD SIBISETCS HE
TOJIbKO TIPECTUKHOW, HO M BCECTOPOHHEH, a 3HAa4YUT, BBbIIYCKHMKaM OyJIeT mpolle
aJanTUPOBAThCs B MPodeccuoHAIbHOM cpefie U 00IIecTBe.
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BUSINESS TRENDS IN SECOND-HAND CAR MARKET.
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Car resale business originates in the 1990s, at that time people brought vehicles from
different parts of the world, brought previously ordered cars over, brought cars and then sold
them. Later on the the so-called "Auto-flea markets" appeared where people came to sell their
cars. You could spend hours and sometimes days going along the rows of automobiles and
choosing a car/ People could also sell cars by submitting an ad in a newspaper such as "Kupi-
proday” or "Iz Ruk v Ruki". There were also special papers such as "AVTObaraholka™ with
brief description and photographs of cars.

Later, from the mid-2000 's, with the advent of modern technologies people started to
advertise online on special sites such as "Drom.ru™ [1], "Auto.ru" [2], etc. Due to simplified sale
procedure, almost every third motorist in the Altai Territory is to some extent engaged in second-
hand car resale process. Lately, people have been buying cars on "treaty sale” deferring the re-



registration of the vehicle for an indefinite period of time. According to the law, this agreement
is valid for 10 days, but in reality people simply renew the treaty every 10 days and use the car
for a long time. Later they sell the car without being registered as a car owner and thus avoid
paying the transport tax.

Nowadays in the market of used cars the following situation often occurs: one and the same
car can be put up for sale after the purchase, i.e. the person who bought the car, immediately puts
it up for sale, and waits for a better proposal for the purchase or exchange of the vehicle. There
are also companies engaged in the so-called urgent car redemption, such as “Soyuz-avto”,
«Sibir-avto», etc. which call car owners, as a rule, within two days from the moment the advert
of car sale is released, and offer 30-50% of the price. In case the seller agrees, the car undergoes
a small pre-sale preparation (washing, interior cleaning, etc) takes the appearance and is put into
the market for the real price.

Research of the market of used cars has shown that it is best snapped up car models are
domestic cars and Toyota car whereas models made in China are sold badly. Car sale is seasonal:
with the onset of winter, there is a falling demand for diesel cars, and by the summer there is a
growing demand for station wagon models; in the off-season there is an increase of demand for
cars with four-wheel drive and highground clearance. In addition, there is also a car rating,
which should be considered when conducting business. A car rating is not simply the arithmetic
average but the average weighted score. It is calculated by the following formula:

The average weighted score (WR) =R x (v+ (v+m))+ C x (m + (v + m)), where
R-rating car v-number of ratings issued vehicle, m is the median for all models/producers, it is
the minimum number of ratings for participation in the rating (for April 2018 model year m = 42,
by brand m = 371), C-rating on all automobiles (in April 2018 C = 8.17).
The same formula is used by cinema sites for rating films.

Table 1. Statistics on sales of second-hand cars in 2016-2017 [3]

NO. | Mark 2017 2016 ISM,% | December | December | ISM,%
2017 2016
1 LADA 1442 975 1445 377 -0.2 126 204 119 625 5.5
2 Toyota 586 528 590 008 -0.6 51 660 50 659 2.0
3 Nissan 284 587 276 063 31 25334 23613 7.3
4 Hyundai 242 116 219 837 10.1 22 294 18 951 17.6
5 Chevrolet 229 480 222 020 3.4 20 463 18 978 7.8
6 Ford 207 735 202 797 24 18 631 17 281 7.8
7 KIA 201 826 175 088 15.3 18 959 15342 23.6
8 Volkswagen | 201722 189 374 6.5 18 383 16 635 10.5
9 Renault 175812 160 576 9.5 16 317 14 372 13.5
10 | Mitsubishi 160 448 162 802 -1.5 14 514 13971 3.9
Only in | 5301190 5192702 2.1 471173 440 731 6.9
Russia




Most of the top-10 marks (7 of 10) showed positive dynamics last year with the highest
market growth held by the Korean KIA (+ 15.3%). The models which showed small decrease
were LADA, Toyota and Japanese Mitsubishi (-1.5%)

Table 2: sales of second-hand cars in the 2017 model year [3].

NO. | Model 2017 2016 ISM,% | December December ISM,%
2017 2016
1 LADA 2114 155503 | 156815 |-0.8 13 492 13542 -0.4
2 LADA 2107 141172 | 145771 | -3.2 11 761 11 303 4.1
3 Ford Focus 132731 [ 129318 | 2.6 12 050 11 033 9.2
4 LADA 2110 119413 | 124559 |-4.1 10 665 10473 1.8
5 LADA 2170 105659 | 99451 6.2 9 960 8 828 12.8
6 Toyota 102172 | 103895 |-1.7 8 753 8579 2.0
Corolla
7 LADA4x 4 97 475 98 339 -0.9 9018 8 585 5.0
8 LADA 2112 88 232 90 497 -2.5 7 857 7 590 35
9 LADA 2115 87 374 87 907 -0.6 7503 7 313 2.6
10 | Hyundai 79 639 62 405 27.6 7618 5792 315
Solaris
Only in|5 301|5 192(21 471173 440 731 6.9
Russia 190 702

The largest market growth was demonstrated by Hyundai Solaris (+ 27.6% in 2017,
compared to 2016). For several years this model has been among the leaders of the primary
market and now it massively appears on the secondary market, since the suitable period of
changing ownership has come.

The market of used cars in Russia and the Altai Territory for the past 25 years has been
actively developing: there has been an increase in the total number of cars on the market, as well
as an increasing number of car sales. In this regard, more frequent problems associated with
uncontrolled process resale of vehicles, as well as fraud took place in this area. In the current
situation there is an increasing the demand for services on the selection of vehicles to suit
individual customer needs, support of transactions on the technical condition of vehicles, as well
as reissuing car ownership, identifying their real history, the authenticity of documents, acts of
prohibitions on registration actions, finding the wanteds, etc.
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buznec B chepe nepenpogaxku aBToMoOMIe O0epeT cBo€ Hadano maieko B 90-x romax XX
BEKa, B T€ BPEMEHA JIFOJM MEPEroHsIM MAIIMHBI C Pa3HbIX TOYEK MHUpPA, TOHSUIM MAIIMHBI TOJ




3aKa3 WM K€ MPUTOHSUIM, a MOTOM MpojaBaid. [1o3ke MOSBUINCH TaK Ha3bIBaeMble «ABTO-
0apaxoyKuy», Kyaa JIIOJIHU TMPUE3KaTd 4TOOBl MPOJATh CBOM aBTOMOOWIIM, TZI€ MOXHO OBLIO
yacaMu, a MOPOH U JHSIMH XOJTUTH IO psAaM W BeIOMpaTh cebe MamwuHy 1o aymre. Takxke Obuia
BO3MOXXHOCTh BBICTaBHTh aBTO Ha MPOAAXY MOJaB OObsIBIEHHE B Traszery, Hampumep, «Kymu
npomaiiy wiu «M3 pyk B pykm»; OBUIM TakKe CHEIHUAIbHBIC Ta3eThl, TaKUE Kak
«ABTOGapaxoika» ¢ KpaTKHM ONKUCaHuEM U (poTorpadusiMu aBTOMOOUIIEH.

[To3xe, ¢ cepenuunl 2000-X TOAOB, C TIOSIBJICHUEM COBPEMEHHBIX TEXHOJIOTUN OOBSBICHUS O
NpoJaKe CTadd pa3Memarhcs dYepe3 HHTEPHET Ha CHelMaNbHBIX caitax «Drom.ru»[1],
«Auto.ru» [2] u T.1. B CBsI3u ¢ ynpoleHHeM Mpoiiecca MepenpoaaXxu, MPaKTUYSCKH KaXIbli
TPETUH aBTOMOOWJIUCT B Kpae celdac, 3aHUMaeTcs B OOJBIICH WJIM MEHBIICH CTEICHH
nepenpoaxei moaep>kaHHbIX aBToMOoOUIIel. B mocnennee BpeMs 11011 MOKYHAIOT aBTOMOOHIIN
0  JIOTOBOPY  «KYIUITU-TIPOJAXW», OTKJIaJbIBas  mnepeodopMiIeHHE  aBTOMOOWIS  Ha
HeonpeneneHHbll cpok. [1o 3akoHy naHHbI n0r0BOp AeiicTBUTENeH 10 nHEH, HO HA MPaKTHKE
OUYEHb YaCTO CTAJIKMUBAEMCS C TE€M, YTO JIOJIU MOIMPOCTY MEPENHUChIBAIOT ATOT JO0roBop pa3 B 10
THEH M AKCIUTYaTUPYIOT aBTOMOOWIIb Jallbllie B TEYCHHE JIMTEIHHOTO BPEMEHH, a IOCIE
IpoJaroT, He nepeodopmiisisi Ha ceOd U COOTBETCTBEHHO HE IJIaTs TPAHCHOPTHOTO Hajora, T.K.
OH MPUXOINT Ha (PAKTUYECKOTO BIIAJENbIa TPAHCIIOPTHOTO CPE/ICTBA.

B Hamie BpeMs Ha pbIHKE MO/IEP>KaHHBIX aBTOMOOWMIIEH HA0II01aeTCs Takasi KapTHHA: OJ{HA U
Ta YK€ MAIlIMHA MOXET OBITh BBHICTABJICHA HA MPOJIAXY IOCIIE TIOKYIKHA. TO eCTh, YeIIOBEK, KYITUB
aBTOMOOWIIb, Cpa3y e CTaBUT €ro Ha MPOJAXYy, U KIET Hauboee yIauHOTO MPEIOKESHHS 110
MOKYIIKE WM OOMEHY TPaHCIOPTHBIMHU CpeACTBaMH. Tak K€ €CTh KOMIaHWH, 3aHUMAFOIIHECs
TaK Ha3bIBAEMBIM CPOUYHBIM BBIKYIIOM aBTOMOOWIIEH, Takue Kak «Coro3-ABTo», «CuOups ABTO»
U T.JI., CO CTOPOHBI KOTOPBIX, KaK NPAaBHJIO B TCUCHUU IBYX ITHEH C MOMEHTA TOSBIICHUS
MAaIIMHBI HA PBIHKE, MOCTYNAeT MHOXKECTBO 3BOHKOB U COOOIICHHI KYyIMUTh aBTOMOOUJIb 32 LIEHY
Ha 30-50% wMeHbIe 3asBICHHOW B OOBSBICHWU. B ciydae coriacust MamIMHa MPOXOIHT
HEOOJIBIIYI0 MPEANPOAAXKHYIO MOATOTOBKY (MOIiKa, MOBEPXHOCTHAs OYUCTKA calioHa U T.IL.),
MIPUHUMACT TOBAPHBINA BHUJ] M BBICTABIISICTCS HA PBHIHOK 32 peabHYIO IIEHY.

[IpoBeneHHbIC HCCIENOBAaHUS PHIHKA MOAJIEPKAHHBIX aBTOMOOUIIEH MOKa3ajiu, 4TO Jydile
BCEr0 pacKymaroT OTEYECTBEHHbIE MAalIMHBI U aBTOMOOMIM Mapku Toyota. OueHb IJI0XO
MPOJAIOTCS aBTOMOOMIM KUTaWCKOTo mpousBojcTBa. [Ipogaxka aBTOMOOMIIEH HOCUT CE30HHBIN
XapakTep: C HACTYIJIEHUEM 3UMbl MaJaeT CIpOC HAa aBTOMOOMIIM padoTarollue Ha JU3eIbHOM
TOIJIMBE, K JIETy BO3pacTaeT COpOC Ha aBTOMOOWIHM B Ky30BE€ YHHBEpCAll, B MEKCE30HbE
YBEJIMYUBACTCS CIPOC HAa aBTOMOOWIN C TOJTHBIM MPHBOJIOM M BBICOKHM KiMpeHcoM. [Tomumo
ATOrO, TAKXKE €CTh PEUTHHT aBTOMOOWJIEH, Ha KOTOPBIA CIEAYyeT OMHPAThCS TMPHU BEICHUU
6usHeca. OnieHKa aBTOMOOWIIS (PEUTHHT) — 3TO HE MPOCTO CpeiHee apuPMETHIECKOE, a CPEeTHSSA
B3BeEIlIeHHas orleHka. OHa cuuTaeTcs 1o cieayoien Gopmyne:

Cpennsis B3BemeHHas oneka (WR) =R x (v + (v + m)) + C X (m + (v + m)), rae
R — cpennsis omeHka aBTOMOOWIS, V — YHUCIO OLIEHOK, BBICTABJICHHBIX aBTOMOOWIIO, M —
MeJMaHa 10 BCEM MOJEISM/IIPOU3BOJUTENSAM, OHA K€ — MUHUMAJIbHOE YHCIO OLIEHOK s
yuacTtus B pedtunre (Ha anpenb 2018 roga mo mogensm m = 42, o npousBoauteasiMm m = 371),
C — cpenHsst orieHKa 1o BceM aBToMoOmIsiM (Ha arpenb 2018 romga C=8,17). Takyto xe dpopmyiry
WCTIONB3YIOT M CAUTHI PO KUHO AJIs1 (GOPMUPOBAHUS PEUTHHTA (PUITEMOB.

Tabnuua 1. Cratuctrka npojaxu 0/y apromoomieit Ha 2016-2017 r. [3]

Neo | Mapka 2017 2016 Hzm., Jlexabpb Hexabpy | U3m., %
% 2017 2016

1 | Lada 1442 975 1 445 377 -0.2 126 204 119 625 55

2 | Toyota 586 528 590 008 -0.6 51 660 50 659 2.0

3 | Nissan 284 587 276 063 3.1 25 334 23613 7.3




4 | Hyundai 242 116 219 837 10.1 22 294 18 951 17.6

5 | Chevrolet 229 480 222 020 34 20 463 18 978 7.8

6 | Ford 207 735 202 797 2.4 18 631 17 281 7.8

7 | Kia 201 826 175 088 15.3 18 959 15 342 23.6
Volkswagen 201722 189 374 6.5 18 383 16 635 10.5

9 | Renault 175812 160 576 9.5 16 317 14 372 13.5

10 | Mitsubishi 160 448 162 802 -1.5 14514 13971 3.9
Bcero B 5301 190 5192702 |21 471173 440731 |6.9
Poccun

bonbmmucTBo mpeacraBneHHsix B TOII-10 mapok (7 u3 10) mokaszanu B MPOULIOM TOIY
MOJIOKHUTEIBbHYIO JIMHAMHUKY pPBbIHKA, IpUYeM HauOONbIIMKA pOCT coxpaHser Kopehckuit KIA
(+15,3%). B HeGonbiioM «MuHYyce», moMuMo BblmeykasaHHbix LADA u Toyota, okazancs u
smoHckuii Mitsubishi (-1,5%)

Tab6muna 2: Iponaxka 6/y aBromobueii B 2017 roay mo momensm [3].

No | Monenb 2017 2016 N3zwm., Jlexabpb JHexabpb N3zm.,
% 2017 2016 %

1 | Lada 2114 155503 | 156815 |-0.8 13 492 13 542 -0.4
2 | Lada 2107 141172 | 145771 |-3.2 11 761 11 303 4.1
3 | Ford Focus 132731 |129318 |26 12 050 11 033 9.2
4 | Lada 2110 119413 | 124559 |-4.1 10 665 10 473 1.8
5 | Lada 2170 105659 | 99451 6.2 9960 8 828 12.8
6 | Toyota Corolla | 102 172 | 103895 |-1.7 8 753 8579 2.0
7 | Lada 4x4 97 475 98 339 -0.9 9018 8 585 5.0
8 | Lada 2112 88 232 90 497 -2.5 7 857 7590 3.5
9 | Lada 2115 87 374 87 907 -0.6 7503 7 313 2.6
10 | Hyundai 79 639 62 405 27.6 7618 5792 315

Solaris

Bcero B 5301 5192 2.1 471173 440 731 6.9

Poccun 190 702

HaubGonpmmii poct peiHka npoaemonctpupoBan Hyundai Solaris (+27,6% B 2017 1. mo
otHomieHnto kK 2016 r.). DTa MoJenb yXe HECKONbKO JIeT MOAPSA] BXOIUT B YHCIO JIUJEPOB
MEPBUYHOTO PBIHKA U TEMEPh MACCOBO TMOSBISETCS HA BTOPUYHOM PBIHKE, T.K. MOJIXOJIUT CPOK
CMCHEI BIIaciblia.

PeiHOK mopnepxkaHHbIX aBTOMOOWIEel B Poccum u AunrtalickomM Kpae Ha HpPOTSKEHHH
noclneAHux Oonee 25 JeT SBIAETCS aKTHUBHO Pa3BUBAIOIIMMCS: HAONIOMAETCS YBEIMUYEHHUE
001Iero KOJMYeCcTBa aBTOMOOWJIEH Ha pBhIHKE, a TaK)XE YBEIMYMBACTCS KOJIHMYECTBO CJIIETIOK
KYIUIH-TIPOJaku aBTOMoOUIeil. B cBs3m ¢ 3tuMm Oosiee 4acTo BCTpedaroTcs MpoOIeMBbl,
CBSI3aHHBIE C HEKOHTPOJUPYEMBIM MPOIECCOM TMEPENpoiaKi TPAHCIIOPTHBIX CPEJICTB, a TaKkKe
MOIIIEHHUYECTBOM B JaHHOU cdepe. B ciaoxuBineiics cuTyaluu Bo3pacTaeT BOCTPEOOBAHHOCTh
yCIYT TI0 TOAOOPY TPAHCHOPTHBIX CPEIACTB TOJ HHAMBUAYyaTbHbIE MOTPEOHOCTH KIHEHTOB,
COTPOBOXKACHHUIO CHEIOK B OTHOIIEHHWU TEXHUYECKOTO COCTOSHHUS aBTOMOOWIIEH, a Takke
nepeoGopMIIeHUsT aBTOMOOWIICH B COOCTBEHHOCTH, ISl BBISBIICHUS WX HACTOSIIEH HCTOPUH,
YUCTOTHl JOKYMEHTOB, HAaJW4Ms 3allpETOB HAa PErHMCTPALIMOHHBIE NEUCTBUS, HAXOXKIACHHUS B
PO3BICKE U T.J.
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MANUFACTURE AND PROCESSING OF PRODUCTS
FROM COPPER AND COPPER ALLOYS
D. Chukov, student, N.A. Bobrovskaya, assistant professor
Altai State Technical University after I.I. Polzunov

Copper and its alloys have unique properties, which include: high thermal conductivity
and electrical conductivity (only silver can compete), ductility, good corrosion resistance,
including corrosive environments, is subject to deep drawing and processing by cutting, high
elastic properties. Doping with other metals allows to improve the basic properties, which allows
to use it in different spheres of human life.

An important difference between copper and its alloys from other non-ferrous and ferrous
metals is the possibility of full recycling of its scrap and technological waste products [1].

Secondary metallurgy of copper is made up of two distinctly divergent technological
directions - the production of pure copper and the production of secondary alloys on a copper
basis.

The production of secondary copper from scrap and waste is possible, both pyro- and
hydrometallurgical methods. The main way of processing secondary low-grade copper-
containing raw materials for pure copper is currently smelting in shaft furnaces [2].

Pyrometallurgical recycling technology consists of 4 stages:

1. Preparation of secondary raw materials for smelting;

2. Melting on black, heavily contaminated with impurities copper;

3. Conversion of black copper to obtaining converter (rough) copper;

4. Refining of blister copper by fire and electrolytic methods.

For the production of secondary copper, as a rule, the most low-grade scrap and wastes of
copper and copper alloys are used. Such raw material practically does not give in to preliminary
preparation, or it is too expensive. For this reason, unsorted copper-bearing raw materials are
distinguished by a great variety of materials entering into the smelting and by the exceptional
volatility of the composition, and often by its complete uncertainty.

If there is a military scrap (in the case of various types of firearms) in the secondary raw
materials, it must be subjected to pyrotechnic examination and, if necessary, rendered harmless
before smelting.

The most rational option for using scrap and waste copper and its alloys is their
processing into secondary alloys. This method of recycling secondary raw materials allows you
to extract into the marketable products all the valuable components of the raw materials with
minimal losses. However, for the direct production of secondary alloys, it is necessary to use
conditioned (variety) raw materials.

In the process of processing scrap and wastes of copper and copper alloys, secondary
bronzes and brasses are predominantly produced. They account for about 95% of the total output
of secondary alloys on a copper basis.

Recycling of secondary copper raw materials is currently carried out mainly
pyrometallurgical method (fusible). Hydrometallurgical methods in the secondary metallurgy of
copper have limited application. In industrial practice, sulfuric acid, ammonia or electrochemical
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dissolution is used to leach copper from scrap and waste. The final commercial product of
hydrometallurgical technologies is most often copper powders or electrolytic foil.
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[TPOM3BOJICTBO U IEPEPABOTKA U3JEJINN
N3 MEJI1 1 MEJIHBIX CIIVTABOB
J. Uykos, crynent, H.A. boOpoBckas, 101eHT
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Menp u e€ criiaBbl UMEIOT YHUKAIBHBIE CBOMCTBA, K KOTOPBIM MOXHO OTHECTH: BBICOKAs
TEIUIONPOBOAHOCT, U DIEKTPONPOBOJHOCTH  (TOJNBKO — cepedpo  CIOCOOHO  COCTAaBUTH
KOHKYPEHIIMIO), TUIACTUYHOCTh, XOpOIlee COMPOTHUBICEHUE KOPPO3MHM B TOM YHCIE U
arpecCUBHBIX Cpeaax, MoAgaETcs IITyOOKON BBITSKKE M 00pabOTKe pe3aHbeM, BHICOKHE CBOMCTBA
ynpyroctd. JlerupoBanue IpyruMu MeTaUIaMH MO3BOJISIET YJIYYIIUTh OCHOBHBIE CBOMCTBA, YTO
JIOTTYCKaeT UCIOIb30BaTh €€ B Pa3HBIX cdepa KU3HU YeTOBEKa.

BaxxapIM OTIMYMEM MeIb M €€ CIUIaBbl OT JIPYIHMX I[BETHBIX M YEPHBIX METAJUIOB —
ABIISIETCS. BO3MOXKHOCTh IIOJIHOTO PEHHUKIMHra €€ JIOMOB W TEXHOJOTMYECKHX OTXOJOB
npou3BojcTBa [1].

Bropuunas wMetamnypruss Mend —claraeTcsi M3 JIBYX, UETKO pa3AelsIoIIuXCs
TEXHOJIOTHYECKUX HAMPAaBICHUM - MPOU3BOACTBA YHUCTONM MEAM M TMPOU3BOJICTBO BTOPUUYHBIX
CILJIAaBOB Ha MEHOU OCHOBE.

[2] [Ipon3BOACTBO BTOPUYHOM MEIU M3 JIOMAa MU OTXOJOB BO3MOXKHO, KaKk MUPO-, TaK U
THAPOMETAJUTYPTrUYecKUMH  criocobaMu. OCHOBHBIM  criocoOoM  mepepaboTKH  BTOPUYHOTO
HU3KOCOPTHOTO MEABCOJIEPHKAIIETO ChIPhsi HAa YHCTYIO MEIb B HACTOAIIEE BPEMS SIBIISICTCS
TTaBKa B MIAXTHBIX MeYax.

I[Mupomerannyprudeckasi TEXHOJIOTUSI PEIUKJIMHIA COCTOUT U3 4X ITANOB:

1. Tloo2omoeku 6mopuuno2o cbipbs K niaske;

2. [11aBKu Ha YEpHYIO, CUIIBHO 3arpA3HEHHYIO TPUMECIMU MEIb;

3. KonBepTrpoBaHus 4epHOM MeIu ¢ OJy4eHHEeM KOHBEPTEPHOH (YepHOBOI) Menu;
4. PadunupoBanust uepHOBOI MeIM OTHEBBIM U AJIEKTPOJIUTUYECKUM CIIOCOOAMHU.

JUis  mpou3BOJICTBA BTOPUYHOM MeOW, Kak MpaBWJIO, HCHOJNB3YIOT HauOosee
HU3KOCOpTHhIE JIOM M OTXOAbl MEAM W MEAHBIX CIUIaBOB. Takoe ChIpbe MNPAKTHYECKH HE
NOJ/IaeTCsl MPEABAPUTEIBHON MOATOTOBKE, MJIM OHAa O00XOAUTCS upe3mepHO joporo. Ilo stoit
IPUYMHE HECOPTHUPOBAHHOE MENbCOJEpIKalllee ChIpbe OTIMYAeTCs OOJBIIMM pa3zHOOOpa3zueM
NOCTYNAKIIMX B IUIABKy MaTEpUajoB U HUCKIIOUUTEIIBHBIM HENOCTOSHCTBOM COCTaBa, U 4acTo
ITOJIHOM €r0 HEONPEIEIEHHOCTBIO.

[lpy HanMuuM BO BTOPUYHOM CBIpbE BOEHHOIO JioMa (TJaBHBIM OOpa3oM THIIB3
pa3IMYHbIX BHUJOB OTHECTPENILHOTO OpYXKHUs) Mepel] IJIaBKOW OH JIOJKEH OBbITh MOABEPTHYT
NUPOTEXHUYECKOMY OCMOTPY U B Cllyyae HE0OXOAUMOCTH 00E3BPEKEH.

Haubonee pannoHaJIbHBIM BapuaHTOM HCIOJIb30BAaHUS JIOMAa M OTXOJOB MEIU U €€
CIUIAaBOB SBISIETCS MX IMepepadoTKa Ha BTOPUYHBIE CIUIaBbl. Takoil MeTon mepepaboTKu
BTOPUYHOI'O CBHIPbS MO3BOJISIET U3BJIEKATh B TOBAPHYIO MPOAYKIHUIO BCE LIEHHBIE COCTABIISIONINE
UCXOJHBIX MaTEpUAIOB NPU MUHUMAIBHBIX HMX NoTepsxX. OAHAaKo Uil MPSMOTO IOJy4YeHUs
BTOPUYHBIX CIIJIABOB HEOOXOAMMO MPUMEHATh KOHAUIIMOHHOE (COPTOBOE) CHIPHE.



B mporecce nepepaboTke 10Ma  OTXOJ0B MEIU M MEAHBIX CIUIABOB MPEUMYIIIECTBEHHO
MOJIy4yaloT BTOpUYHBIE OpoH3bl M jnaryHu. Ha ux pomro mpuxomutcs okoio 95 % olmiero
BBIITYCKA BTOPUYHBIX CIUIABOB HA MEIHOW OCHOBE.

[TepepaboTka BTOPUYHOTO MEIHOTO ChIPbsl B HACTOSIIIEE BPEMS MPOBOJIUTCS B OCHOBHOM
MUPOMETALTYPTHYECKUM  criocoOoM  (TiaBkoid).  ['mapomerammypruueckue  CrocoObl  BO
BTOPUYHOW METAIUIyprUd MEAM HMEIOT OrpaHHuYeHHOE IMpHUMEHEHHe. B NpoMbIIIIeHHON
MpakTUKE IS BBILIEIAUYUBAHUST MEAM U3 JIOMa M OTXOJOB MPUMEHSIOT CEPHOKUCIOTHOE,
aMMHUA4YHOE WJIM JJEKTPOXHUMHUYecKoe pacTBopeHue. KoHeuHON ToBapHON mpoaykiuei
TUAPOMETAJUTYPTUUECKUX TEXHOJIOTHI dYallle BCEro SBJSIOTCS MEAHBIE MOPOILIKH MU
AeKTponuTHYecKas Goibra.
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THE PROBLEM OF CHILDREN AND COMPUTERS
A.D. Deulina, student, I.M. Lysakova, senior teacher

Altai State Technical University after 1.1. Polzunov

We start with the fact people cannot imagine their life without computers. Many children
begin to use computers at an early age and do it very well. Sometimes they know the computer
better than their parents. Moreover, children use computers every day, and spend a lot of time
before the screen.

Nowadays previous generation can't adequately assess computer and especially computer
games. Lots of adults can't understand the value of games in the modern world. They see only
negative positions in it.

Of course, computer has some bad effect on children. Children who spend many hours in
front of a computer have a great risk of developing computer ergonomics problems and
computer vision syndrome. Computer ergonomics is the study of people's efficiency at their
computer work stations. Problems with computer ergonomics are closely associated with
computer vision syndrome, which can affect children as well as adults. Prolonged computer use
puts children at risk of progressive myopia. So, it's a good idea to set guidelines for your children
when they spend a lot of time in front of the computer.

Another potential problem of too much screen time (computers, e-readers, video games
and smartphones) for children's eyes is overexposure to a harmful blue light. All digital devices
with viewing screens emit significant amounts of blue light (which can also be called "high-
energy visible light” or "HEV light™) which might increase a risk of macular degeneration later
in life. Extended computer use prevents children from every day physical activity.

Next problem is connected with social development. There are opinions that excessive
computers use may stunt the development of social skills and relations between people in the
future. Moreover children often use computers for games not for work. (Here you can see such a
linegraph of the use of mobile phone games separated by their age and gender).
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a risk of children being exposed to violence, hostility and aggression.

Despite all these negative factors, the use of computer technology has the potential to
improve our lives greatly. The enormous quantity of available information makes the internet a
valuable source of education. Computer will continue to play a great role in our society. So the
importance of teaching children computer literacy is constantly increasing. Parents and teachers
can influence the experience children receive from computer. We can eliminate the negative
effects associated with computer, the Internet and computer games. Thus, it is important that
adults who work with children become computer literate and understand ways how to guide
them and to make a right choice of computer use.

Computers literacy is becoming an essential skill and every school in our country has
computers. This will also be important later in life, as computers play an increasingly large role
in our lives.

There are a lot of excellent educational software programs which help children in their
learning. They improve a child's skill in a number of different spheres, including foreign
languages, math, logical thinking, typing, history, and so on. These programs make learning
easier and faster. The Internet provides children with extra resources beside their textbooks for
knowledge and research. Children who used computers and the Internet at an early age study
better than those who didn't do it.

Computers also change the way of education at school. They receive more homework and
assignments online.

Computers and the Internet have changed the way of the communication, bringing
possibilities to communicate online. Web applications such as E-mail, Facebook and others are
well known and widely used by children. So they have a new source of social interaction. With
the help of the websites such as YouTube and even Wikipedia, children can share their ideas,
show off their artistic talents in different spheres of life, and share their experiences with the
world.

In conclusion we would like to mention that with the development of information
technology, computers and the Internet play an important role in our society. So it is essentially
for children to learn how to use them and for adults to watch their children. Mutual work will
make our world a nice place to live and to work in.
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[MTPOBJIEMA: IETU 1 KOMIIBYOTEP
A L. Aeynuna, ctynent, .M. JIpicakoBa, cTapiuii npenoiaBareib
Anraiickuil 'ocynapctBennblil Texunueckuii YHusepcutet numenu .M. [lonsyHnosa

Hayném c¢ ToOro, 4ro oM HE MOTYT IPENCTAaBUTh CBOK >KU3Hb 0€3 KOMIIBIOTEPOB.
MHorue AeTH HayuMHAKT HCIOJIb30BaTh KOMIIBIOTEPHl C MalbIX JIET, W JENAT 3TO OYEHb
xopouio. MHorga oHM Aake 3HAKOT KOMIIBIOTEPHI JIyYllle, 4YeM MX pOoAuTeNd. boiee toro, neru
HCIIOJIB3YIOT KOMITBIOTEP KaXkAbIH JI€Hb U IPOBOJSAT MHOTO BPEMEHU I1€PE] MOHUTOPOM.

CeronHs npeaplayliee NOKOJIEHUE HE MOXET aJeKBaTHO BOCIPUHUMATh KOMIIBIOTED, U
0COOCHHO, KOMIIBIOTEpHbIE UTpbl. MHOTME B3pOC/ble HE MOTYT MOHATH BCE 3HAUEHUE UTP B
coBpeMeHHOM Mupe. OHM BUJAT TOJIbKO HETATUBHBIE CTOPOHBI.

KoneuHo, cyiiecTByeT IUI0XO€ BIMSHHME KOMIIBIOTEPOB Ha Jerel. [letu, mpoBopsuine
MHOTHE Yachl IepeJl KOMIBIOTEPOM, TTOABEP>KEHBI OOJIBIIOMY PUCKY TPOOJIeM C KOMITBIOTEPHOMH
SPrOHOMHUKOM, a TaKKe TaK Ha3blBa€MbIM "CHHAPOMOM  KOMIIBIOTEPHOTO  3peHus".
KommbroTepHas 3proHOMuKa - 3T0 MccienoBanne 3(h(HEeKTHBHOCTH YelloBeKa Ha CBOEM paboueM
Mecre. [IpobmeMbl ¢ HEW TECHO CBs3aHBI C "CHHAPOMOM KOMITBIOTEPHOTO 3peHHUs", KOTOPBIH
MOXET KOCHYTbCA KaK JETeM, TaKk M B3pOCHbIX. JJIMTEIBbHOE HCIIOIB30BAHME KOMIIBIOTEpA
MOJBEPraeT JeTed PUCKY Pa3BUTHS MpOrpeccupyromeid Muonuu. Tak 4To uaes ycTaHaBIMBaTh
HEKOTOpBbIC IIpaBUia I AETEH, CIUIIKOM JOJINO CHIAIIMX 332 KOMIIBIOTEPOM, SIBJIIETCS BECbMA
aKTyaJIbHOM.

Emé onna moreHumanpHas mpobiemMa depecuyp IIUTEBHOTO BPEMSIIPENpPOBOKIACHUS
nepes SKpaHoM (KOMITbIOTEpa, SNIEKTPOHHON KHUTH, cMapT(oHa BUICO UTPaMHU) - Ype3MEpHOe
BO3JICCTBUE BPEIHOTO CHHErO cBeTa. Bce mu@poBbie yCTpOWCTBA ¢ MOHHTOpPAMHU H3Iy4aroT
3HAYUTEIbHOE  KOJHMYECTBO  CHHEro  cBeTa  (KOTOpbI  Takke  MOXHO  Ha3BaTh
BBICOKO?HEPTeTUUYECKUM BHUJIUMBIM CBETOM), KOTOPbII MOXET MOBBICUTH PHUCK JETEHEPALUU B
JanbHenmen xu3Hu. Kpome TOro mpoaoiKUTENbHOE HCIOJIb30BAaHUE KOMIIBIOTEPA MEIIAET
(U3UYECKON aKTUBHOCTH JETEH.

Crnenyromass mnpoOieMa CBs3aHa C COLHUAIBHBIM pa3BUTHEM. EcTh MHEHME, 4YTO
Ype3MepHOE UCIOJIb30BaHUE KOMIIBIOTEPA MOXKET 000pBaTh Pa3BUTHE COLIMATIBHBIX HABBIKOB U
yMeHusl 00IIaThCs C JII0JIbMU. bojiee TOro €T 4acTo MCHOJB3YIOT KOMIIBIOTED Ul UIP, a He
TSt paOOTHI.

Emé oauH QaxkTop, KOTOpBIA JOJKEH ObITh Y4YTEH, - HETaTMBHOE BIMSIHHUE Ha
IICUXOJIOTUYECKOE 3710pOBbe. MHTEepHET MaéT moaiAM JOCTyn K MHOIONOJIB30BATEIBCKUM
JIOMEHaM, TJ€ HE3HAaKOMIIbI MOTYT OOLIaTbCsi APYr € APYrOM M OKa3bIBaTh OTPHUIIATEIbHBIN
BO3JICHCTBHE.

Iloka Bumeo Wurpsl Tak MONYJSPHBI, CYIIECTBYET ONACHOCTb, YTO JETH OyAyT
MOJIBEPTHYTHl HACHIINIO, BPaXKIE€OHOCTH U arpecCuu.

HecmoTpss Ha Bce 3TH HeraTHUBHBIE (DAKTOPBI, HCIOJIB30BAaHHE KOMIIBIOTEPOB HMMEET
MOTEHLMAN JUIS CepbE3HOI0 yNydlleHus Hamed >ku3Hu. OrpoMHOE KOJIWYeCcTBO MHGpOpMaluu
nenaer MHTepHeT 1eHHOM 0azoil ans oOyueHus. KoMmbpioTep MpOAOIKUT UIpaTh OTPOMHYIO
ponb B HameM ooOmecTBe. Tak YTO BaXKHOCTh OOy4YEHHS JeTe KOMIBbIOTEPHOH TIpamore
MOCTOSIHHO BO3pacTaeT. Pogurenu v yuuTens MOTYT BIUSATH Ha ONBIT, KOTOPBIA OeTH OyIayT
MOJIy4yaTh OT KCIOJIb30BAHUS KOMIBbIOTEPA. MBI B ciilax yOpaTh Bce HEraTUBHBIE AP (HEKThI, YTO
ACCOLIMMPYIOTCS C KOMITBIOTEPOM M HHTEpHETOM. Tak 4YTo A B3pPOCIHBIX, PabOTarOMIUX C
JIeThbMH, Ba)KHO CTaTh T'PAMOTHBIMHM B IJIaHE KOMIIBIOTEPOB, MOHSTH IMyTh OOY4YEHMs JeTeil,
CHOCOOCTBOBAThH BHIOOPY MPABUIIBHBIX BAPUAHTOB MPU pabOTe ¢ KOMITBIOTEPAMHU.



KommnbroTepHas rpaMOTHOCTh CTAHOBUTCSI BeChbMa IIEHHBIM HAaBBIKOM B Hallle BpeMs, B
KaX/I0M IIKOJIE €CTh KOMIIBIOTEpPBl. JTO Takke OyJeT MOJIE3HO Jaiblle, KOTAa KOMIBIOTEPHI
OyayT urpath enié 6ojee BaXKHYIO pOJib B HAILICH KU3HH.

CyiiecTByeT MHOKECTBO IIPEKpPAcHbIX OOYYaroIUX HpOrpamMM, MOMOTAIOIIUX JETSIM
y3HaBaTh HOBOE B Mporiecce B3pocieHus. OHU MOBBIIIAIOT HABBIKHU JETEH B pa3IMyHbIX cdepax,
TaKUX KaK A3bIKHM, MAaTE€MaTHKa, JIOTMYECKOE MBIIUIEHUE, TUChbMO, UCTOPUS M TaK jAajuee. DTH
IpOoTpaMMBbl JIeTa0T o0ydeHue ObicTpee U mpoiue. MHTepHeT mpenocTaBisieT IeTsM OOJIbIIYIO
IUIOINAAb JUI U3YYEHMSI U UCCIIeIOBaHUS, YEM KHUTH.

JleTn, KOTOpBIE MCMOJIB30BATH KOMIBIOTEpHl U VHTEpHET B paHHEM BO3pacTe, ydaTcs
Jydlle, 4eM Te, KTO 3TOro He Jienall.

KomnbroTeps! Takxke MEHSIOT crioco0 oOyueHus fetei B mkone. OHM MoIydaroT 00bie
JOMAIHUX 3aJaHWui OHJIANH.

Komnbrotepst 1 MHTEpHET M3MEHWIN CIOCO0 KOMMYHHKAIIMH, OTKPbIBasi BO3MOXKHOCTH
uig obmenuss B MHrepHere. BeO-npuioxkeHus, Takue Kak 3J€KTpOHHas mouta, Facebook u
JPyTUe, XOPOIIO U3BECTHBI M IIHUPOKO UCIONB3YIOTCS IEThbMH. TakuM 00pazoM, Y HUX MOSBUIICS
HOBBIIl MICTOUHUK COLMAIbHOIO B3auMojeiicTBusd. C momouipo Takux caiToB, kak YouTube u
nake Wikipedia, netm MOTyT JENUTBCS CBOMMH HWJAESMH, JEMOHCTPHUPOBATh CBOHU
XYA0KECTBEHHbIE TAJAHThI U JI€IUTHCS CBOUM OIBITOM C LIEJIBIM MHPOM.

B 3akiroueHue XoTesnoch ObI OTMETHTH, YTO C Pa3BUTHEM TEXHOJIOTHH KOMIBIOTEPHI U
WHTepHeT UrparoT BaKHYIO pojib B HamieM oOmiectBe. [1o3ToMy neTsiM BaKHO HAy4HThCS UX
NPaBUIBHO KCIIOJIB30BaTh, a B3POCIBIM HaOMIOAATh 3a 3TUM mpoueccoM. CoBmecTHast pabora
c/leaeT Halll MUpP MPEKPACHBIM MECTOM JUIs KHU3HHU U PAOOTHI.
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THE RELEVANCE OF THE PROFESSION «MANAGER» IN MODERN SOCIETY
A.S.Dymchenko, student, Z.N.Kandaurova, senior teacher
Altai State Technical University after 1.1.Polzunov

Today it is impossible to imagine a world without managers. Representatives of this
profession work in virtually any field. But let's think about who is such a manager? The manager
is the person who manages the production process, the company, the team. The main tasks of the
manager include:

1. Ensuring the viability of your company in the face of increasing competition, despite
any changes in the market.

2. To maximize profits in specific market conditions.

3. Systematically develop and introduce into the practice of enterprises more advanced
forms of business, to penetrate into new industries and spheres.

4. ldentify and achieve in practice the objectives that correspond to the interests of the
firm, based on the needs of the market and the consumer.

5. To be able to take risks within reasonable limits.

6. To be able to master the possibilities of accelerated adaptation to the peculiarities of
the market.


https://wikieducator.org/User:Vtaylor/CIS2/Fall_2009/Group_4

7. To be able to prevent and successfully overcome crisis phenomena in the process of
the organization's activities.

Every successful manager must cope with these tasks. But how is it to be a successful
manager? First of all, you must love your work, you should enjoy your activity. It is also
necessary to know the strengths and weaknesses of the company in which you work. You need to
improveconstantly your skill level, you must develop, strive for more. And then you can
successfully manage the company.

In the profession, the manager has both pluses and minuses. The pluses to be attributed
are: this profession implies career growth throughout the entire time, secondly, specialists of this
profession are in demand on the market and receive high wages. Thirdly, during work, you
become more communicative, because communication with people takes the most part of your
working time. But you do not need to forget about the disadvantages of this profession. High
competition in the market is the main, but not the only minus. At the initial stage you will not
have a large salary, but it will grow as you develop. You will be responsible for making
important decisions that will influence on the development of the company. To get a job after the
university, you must have certain skills and knowledge. For example: negotiation techniques,
knowledge of economics and sociology, communication skills, ability to have people,
organizational skills, excellent memory and logical thinking, the ability to analyze information
and make quick decisions.Next, let's look at where you can get a job after graduation from the
profession manager.

The main areas where a manager can work include:

- advertising and marketing (for example, a client manager, advertising director,
development director, marketing assistant);

- top management (for example, sales director, HR director, administrative director,
assistant manager);

- finance, work in the bank, accounting (for example, an intern of the department of
management, assistant of the head of the group);

- consulting and training (for example, deputy team leader, project manager);

- production (for example, assistant head of department, manager of the quality
management system).

In conclusion, | want to say that the profession «manager» today is very successfully
developing. Applying for this specialty you must clearly understand all the pros and cons that |
mentioned above. A good manager will always find a job and be able to achieve high
performance in his career. Managers are people who manage. If you see the qualities of a
manager in yourself, then you will succeed.
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AKTYAJIBHOCTbD ITPOOECCUN «MEHEIDKEP» B COBPEMEHHOM OBIIECTBE
A.C. Isimuenko ctyneHT, JK.H.Kannayposa, crapumuii npenoaaBareinb
AnTalicKMil rocy1TapCTBEHHBIN TeXHUYeCcKui yHuBepcuteT nMenu M.M.ITon3yHoBa

Ha cerogusmmHuii J1eHb HEBO3MOXHO TMpPEACTaBUTh MHpP 0€3 MEHEIKEpOB.
[IpencraButenu maHHOM mpodeccuu paboTaroT mpakTHUecKu B 000l cdepe. Ho mapaiite



3a7lyMaeMcsl, KTO )K€ Takol MeHekep? MeHeIKepoM SIBISIETCSl YETIOBEK, KOTOPBIM YIpaBiIseT
IIPOU3BOJCTBEHHBIM IIPOLIECCOM, KOMITAHUEH, KOJJIEKTUBOM.

K ocHOBHBIM 3aauaM MEHEIKEPA MOKHO OTHECTH:

1. OGecnieueHne XU3HECIOCOOHOCTU CBOETO MPENNpPUATUS B YCIOBHIX BO3pacTarollei
KOHKYPEHLIUU, HECMOTPSI Ha JIF0ObIE U3MEHEHUS PhIHKA.

2. JlobuBaThCsl MAKCUMU3aLUK TPUOBIIN B KOHKPETHBIX YCIOBUSX PhIHKA.

3. Cucremarnyecku pas3pabaTbiBaTh M BHEAPSATh B TNPAKTHKY NPEANpHsATHS Ooliee
coBeplleHHbIe (GOpMbI OM3HEcCa, IPOHUKATh B HOBBIE OTPACIU U C(hepsbl.

4. OnpenensiTe U JOCTUTATh HA MPAKTHUKE IEJIM, COOTBETCTBYIOIINE UHTEpecaM (pUpMmsl,
UCXO/I U3 3aIIPOCOB PhIHKA U IIOTPEOUTENSL.

5. YMeThb B pa3yMHBIX Npeesax UATH Ha PUCK.

6. YMeTh OBJaJIeBaTh BO3MOKHOCTSIMU YCKOPEHHOH aJanTalui K OCOOCHHOCTSAM PbIHKA.

7. YMeTh NpenoTBpaliaTh U YCIEIIHO MPEOJ0JIEBaTh KPU3UCHBIE SIBJIEHUS B IPOLECCE
JEATEIIBHOCTH OPraHu3aluu.

NMeHHO ¢ 3TUMH 3aja4aMu TOJKEH CIIPABIATHCS KaXK bl yCIeHbI MeHekep. Ho kak
CTaTh yCIIEIIHbIM MeHemkepom? [Ipeie Bcero Bbl 1OJIKHBI JIIOOUTH CBOIO PabOTY, BbI IOJIKHbI
NOJy4aTh YIOBOJBCTBHE OT CBOEH AesTenbHOCTH. Takke HeoOX0IMMO 3HATh CUIIbHBIE U Clla0ble
CTOPOHBI KOMIITAaHUM, B KOTOpOW Bbl paboraere. HeoOXoAMMO IMOCTOSIHHO IOBBIIIATH CBOM
YPOBEHb MaCTEPCTBA, Bbl JOJKHBI pa3BUBAThCsl, CTPEMUTHCS K OosbliemMy. M Torna Bbl cMokeTe
YCIIELIHO YIPABIIATH KOMIIAHUEH.

B mpodeccnn meHemkep ecTh Kak IUTIOCH, Tak 1 MEHYCHI. K TTFocaM MOXKHO OTHECTH TO,
4TO JaHHas npodeccus moJpa3zyMeBaeT KapbepHbI POCT HAa NPOTSHKEHUM BCEro BpeMeHu. Bo-
BTOPBIX, CIIEHUAIMCTBI JAaHHON Hpodeccuu BOCTPEOOBaHBI HAa PBHIHKE M IOIYYAIOT BBICOKYIO
3apa0oTHyI0  IU1aty. B-Tperbux, BO  BpeMs  paboThl Bbl  CTaHOBUTECH  Oolee
KOMMYHHKAOCIbHBIMH, BeIb OOIICHHWE C JIIOJbMH 3aHUMAaeT HauOOJBIIYI0 YacThb BaIlIero
pabouero BpeMeHH.

Ho nenyxHO 3a0bBaTh M 0 MUHYycax JaHHOW Ipodeccuu. Bricokas KOHKypeHIMsS Ha
pPBIHKE - 3TO OCHOBHOI, HO HE €IMHCTBEHHBIH MHHYyC. Ha HawyampbHOM 53Tame y Bac Oyner He
Oonpiias 3apaboTHas IUlaTa, HO OHa OyJeT pacTH HO Mepe Bamiero pas3Butus. Bol Oynere
OTBETCTBEHHBI 3a MPUHATUE BAKHBIX PEILICHUH, KOTOpbIe OYAYT BIUATH HAa Pa3BUTHE KOMITAHUH.

Jlns Toro yToOBl MOCE YHUBEPCUTETA Bbl CMOIJIM YCTPOUTHCS Ha padOTy, BbI JOJKHBI
BJIAJIETh ONPEJECICHHBIMY HaBbIKaMM M 3HaHUsAMHU. HampuMmep: T€XHHKa BEIEHUS NEPETOBOPOB,
3HaHMS B OOJIACTH SKOHOMMKHU M COLIMOJIOTMH, KOMMYHUKaOEIbHOCTh, YMEHHE pacrojarath K
ceOe Jroziel, OpPraHU3aTOPCKHE CIIOCOOHOCTH, OTJIMYHAs MaMATh W JIOTMYECKOE MBIIUICHHE,
CIIOCOOHOCTh  AaHAIM3MPOBaTh HHGOpMaALMI0O U ObBICTpO MpUHUMaTh pemieHus. Jlainee,
paccMOTpPUM KyJla MOKHO YCTPOMTbCA Ha paboTy Iociie OKOHYaHHUs oOyueHHs MO npodeccuu
«MEHEIDKED».

K ocHOBHBIM 0051aCTSIM, TJI€ MOKET paboTaTh MEHEKEP, OTHOCHT:

- pexjiaMa U MapKETUHI (HampuMmep, MEHeIKep Mo paboTe ¢ KIMEHTaMH, JUPEKTOp IO
pexsiame, TUPEKTOp M0 Pa3BUTHIO, ACCUCTEHT MAPKETOJI0ra);

- TOM-MEHEPKMEHT (HampuMmep, AUPEKTOp IO MpoJaxkaM, AUPEKTOp IO MepcoHaly,
aJIMUHUCTPATUBHBIA TUPEKTOP, ACCUCTEHT PYKOBOIUTES);

- (unancel, pabota B OaHke, Oyxraiarepusi (Hampumep, CTakep OTAeNa YyIpaBJieHHUS,
ACCHUCTEHT PYKOBOJIUTENS TPYIIIHI);

- KOHCAJTUHT U TPEHUHTU (HAIpUMEp, 3aMECTUTENb PYKOBOJUTENS TPYIIbI, MEHEIKED
0 YIIPABIICHUIO POEKTAMH );

- MPOU3BOJICTBO (HampuMep, MOMOUIHUK HayalbHHKA OT/AENa, MEHEIKep MO CHCTEeMe
MEHE)KMEHTa KauecTBa).

B 3akmrouenun, s xouy cka3zaTh O TOM, YTO Ipodeccusi MeHeKep Ha CEerOAHAIIHUN 1eHb
OuUeHb yCIEWHO pa3BuBaercs. llocTymas Ha AaHHYIO CHENUANBbHOCTb, BBl JIOJDKHBI UYETKO
MOHMMATh BCE IUIIOCHI U MUHYCBI, O KOTOPBIX sI paccka3aia Bblllle. XOpOLIUi MEeHeKep Bceraa
Haiiier cebe pabouee MeCTO W CMOXET JOCTUTHYTh BBICOKHX IIOKa3aTelel B Kapbepe.



MeHnekepsl - 3TO JIOAH, KOTOphle yIpaBisaioT. Eciu Bel BuanTe B ceOe KauecTBa yrpaBieHIIa,
TO Y BaC BCE MOJIYUYUTCH.
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ANALYSIS OF THE INFLUENCE OF THE TIRE TREAD PATTERN
ON THE PERFORMANCE OF THE CAR
Evtyushkin A. A., Goremykin A. V., students, Levin A.V., associate professor
Altai State Technical University after 1.1. Polzunov

The elastic wheel is a wheel equipped with a pneumatic tire. Car wheels designed for
movement, perceive, and partially compensate for shocks transmitted to the body from the rough
terrain of the road. Wheels directly affect the softness and smoothness of the car, its stability and
controllability, the ability to accelerate and brake, and, as a consequence, the safety of
movement.

At present, radial structures are used in the production of large volumes of tires. The main
advantage of radial tires — great abrasion resistance of tread (approximately 30%), lower rolling
resistance (about 10%), significantly reduced weight, greater persistence of rolling along the
curves, higher traction on wet and slippery surface. The disadvantage of radial tires is a high
probability of the car to its unintentional drift during a sharp and steep turn.

The function of the tread and its pattern is to increase the reliability and service life of the
tire. The tread structure in combination with a specially designed rubber compound gives each
tire its own specific characteristics and effects:

1. Drainage effect. Aquaplaning is best handled by a directional tread pattern that can
only swing in one direction. The tire with a directional tread pattern has the word "Rotation" on
the sidewall, and the arrow indicates the direction of rotation of the tire. It includes side grooves
on both sides of the tire center, VV-shaped tread blocks. These parameters reduce the possibility of
aquaplaning at high speeds by pumping water, but the stability in turns and the heat sink will not
be high. Recommended model with a directional tread pattern is the Dunlop SP SPORT 9000,
UK.

2. The effect of increasing braking and tractive efforts. These parameters correspond to
the tire with a symmetrical tread pattern, which is the most common and has continuous ribs or
independent blocks over the entire surface of the tread. These tires allow you to use different
directions of rotation, but bad fight with aquaplaning. Recommended model with symmetrical
tread pattern is the Bridgestone Ecopia EP100A, Japan.

3. The effect of increasing stability and stability in turns. Asymmetrical tires with
directional tread pattern cope well with this task. They have a V-shaped pattern of the tread
grooves that are offset from the centerline of the tire. These tires ensure a high level of adhesion
to the wet road surface, stable vehicle traffic and low noise. The asymmetric tread pattern varies
between the inside and outside of the treadmill, so the tires have improved performance
compared to the tire with a symmetrical, directional tread pattern. Recommended model with
asymmetric directional tread pattern is the Michelin Pilot Sport Cup, France.

4. The effect of thermal radiation. Heat well resists the asymmetric tread pattern. This
kind of tread is designed for use on both dry and wet roads and has large ribs on the tread surface



to increase resistance on turns on dry roads. It also helps to reduce tread deformation and
overheating on the outside of the tire. The inner side usually has smaller independent tread
blocks to increase traction in wet conditions or in winter. Recommended model with asymmetric
tread pattern is the Yokohama ACO1 C. Drive, Japan.

Dunlop SP SPORT 9000 Bndgestone Ecopia EP100A Michelin Pilot Sport Cup Yokohama ACO01 C Drive
Benuxobpuranua Anonua Dpanuna Anonua

Figurel. Recommended tires

Tread pattern has a significant impact on the adhesion and safety of the vehicle on the
roads covered with a layer of water during the rain. Under such road conditions, the adhesion
coefficient is often sharply reduced, which is more noticeable, the higher the speed and the
greater the thickness of the water layer on the surface of the road surface. This is due to the fact
that the water does not have time to withdraw from the contact area of the tire stain with the
road. At certain values of the velocity and thickness of the water layer, due to the action of
hydrodynamic forces at the entrance to the contact zone, a water wedge is formed that lifts the
tire above the supporting surface. At further increase of speed there is a distribution of this
wedge on all plane of contact and the tire "POPs up™ on a water layer over a road surface. This is
called aquaplaning. The speed at which it occurs is critical. In this case, the wheel loses contact
with the road and a very small external impact (even a gust of wind) is enough to change the
trajectory of the car.
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A - aquaplaning is missing; B - aquaplaning; 1- tire; 2 — the surface of the road; 3 — layer of
water.

Figure 2. Scheme of interaction of the running surface of the tire with the road covered with a
layer of water

At speeds prior to aquaplaning, the contact area consists of three sections (Figure 2A). In
front of the contact, A-area, is a water wedge - undisturbed water layer. No contact with the road.
Water does not have time to play in the tread grooves and in the sides. The coefficient of
adhesion is close to zero. In the middle part of the contact there is a transition area B with a
partially destroyed water layer. Here, liquid and dry friction occurs, and the coupling coefficient
has an intermediate value between the coefficient corresponding to liquid and dry friction. At the
rear of the contact, C-area, dry friction takes place.



With the increase in the speed of movement, the water wedge is increasingly spreading
from the front of the contact to the rear and captures the entire plane of contact, the adhesion of
the wheel to the road disappears (Figure 2B).

A necessary condition for ensuring the tire contact with the road and increasing the speed
of aquaplaning is the removal of a certain amount of water from the contact area through the
grooves of the tread pattern. The amount of water to be removed from the contact zone increases
linearly as the speed and thickness of the water layer on the road increases.

Increased wear of the tread pattern reduces its ability to remove the required amount of
water from the contact area, as the depth of drainage grooves decreases. The increase in the
speed reduces the time of contact between the tire and the support surface and thus the time for
the removal of water, thereby reducing the critical speed of aquaplaning.

Thus, the design and condition of pneumatic tires influence the following performance
characteristics of the car as the stability, handling, braking and traction dynamics and driving
safety.
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[IPOTEKTOpa

AHAJIN3 BJIMAHUA PUCYHKA ITPOTEKTOPA ABTOMOBUWJIBHBIX IIIMH
HA DKCIUTYATAILIMOHHBIE CBOMCTBA ABTOMOEBUJISA
EBTiomkuH A. A., I'opembikuH A. B., ctynenTsl, Jlesun A. B., noneHt
AnTaiickuil rocyapcTBEeHHbIN TexHuuecknil yausepcutet uM. M. U. ITonzynosa

DnacTUYHOE KOJIeCO MpeJICTaBIsAeT co00i Koneco, CHaOXKEeHHOe MHEBMAaTUYECKOMN IINHOM.
ABTOMOOWJIBHBIE KOJIECA, MpEAHA3HAUYEHHbIE [UIsl €ro IepelBUKEHUs, BOCIHPUHUMAIOT U
YaCTUYHO KOMIIGHCHUPYIOT yJAapbl, NepefaBaeMble Ha Ky30B OT HEPOBHOIO penbeda poporu.
Koneca mnpsmbiM 00pa3oM BIMSIOT HAa MSTKOCTh W IUIABHOCTh XOJa aBTOMOOWJIS, €ro
YCTOMYUBOCTh U YIPABISEMOCTb, CIIOCOOHOCTh YCKOPSTHCA M TOPMO3UTh U, KaK CJIEICTBHE,
0€e30MacHOCTh JBUKEHUS.

B Hacrosiiiee Bpemst Ipu BBITYCKE IIMH B KPYITHOM 00beMe HCHOJIb3YIOTCS pauaabHbIe
KOHCTPYKIMU. OCHOBHOE MNPEUMYIIECTBO paJHalIbHBbIX HIMH — OO0Jbllas HW3HOCOCTOMKOCTH
pucyHKa npoTekropa (mpubnuzurensHo 30%), MeHblee CONMPOTHUBICHUE KaueHHIO (TPUMEPHO
10%), 3HaUUTENIbHO YMEHBIIEHHAs Macca, OoJbllee MOCTOSHCTBO KaueHUs MO KPUBBIM, Oojiee
BBICOKOE CLEIJIEHHME C MOKPOH M CKOJIb3KOM HOBEPXHOCTBIO. MHHYCOM paJMadbHBIX IIHMH
ABJIIeTCS OOJIbIIIAsl BEPOSITHOCTH aBTOMOOWUJISI K €r0 HEeNpeAHAMEPEHHOMY 3aHOCY IIPU PE3KOM U
KpyTOM IOBOPOTE.

OyHKIMEW MPOTEKTOpa M €ro pUCyHKa SBISETCS IMOBBILIEHHE HAJEKHOCTH MU CpOKa
SKCIUTyaTaluu MHHbL. CTPYyKTypa MPOTEKTOpa B COYETAaHHMHM CO CHEIMATIbHO pPa3paboTaHHOM
PE3UHOBOM CMECHIO, AAET KaXKJA0W IIMHE CBOM Clieln(UYECcKre XapaKTePUCTUKU U AP PEKTHI:

1. Bononmpenaxusiii 3¢d¢dexkr. C axBarulaHUpOBaHMEM JIy4Ille BCEro CIpaBIISETCs
HAIpPaBJIEHHBIH PUCYHOK MPOTEKTOpA, KOTOPBIM MOKET COBEpILIATh KAau€HHS TOJbKO B OJHOM
HanpaBieHuu. llluHa c HampaBieHHBIM PHCYHKOM INPOTEKTOpa HMMEeT Ha OOKOBHHE CIIOBO



«[ToBopor» (Rotation), a cTpenka yka3bpIBacT HalpaBlICHUE BpaIICHUS TMOKpPHIIIKK. OHa
BKJIFOYAEeT B ce0s1 OOKOBBIC KaHABKU MO 00€ CTOPOHBI OT IEHTpa IHMHBI, V-00pa3Hbie OJOKH
IPOTEKTOpa. DTHU MapaMETPbl YMEHBLIAIOT BO3MOXKHOCThH IOSIBJIEHMSI aKBalUIAHMPOBAHHUS Ha
BBICOKMX CKOPOCTSIX ITyT€M OTKAuKH BOJbI, OJHAKO YCTOMYMBOCTH B IIOBOPOTaX M TEIJIOOTBOJ
OyoyT HE BBICOKMMHU. PeKOMEHIOBaHHAs MOJENNb C HANpPaBJIECHHBIM PHUCYHKOM MPOTEKTOpa
Dunlop SP SPORT 9000, Bennkobpuranus.

2. DQeKT MOBBIIICHUS TOPMO3HBIX M TATOBBIX YCHJIWH. DTUM mapameTrpaMm OTBEYaeT
IIMHA C CHUMMETPUYHBIM  PHUCYHKOM IPOTEKTOpa, KOTOpbIM  sBisercs  Hauboee
pactpocTpaHEHHBIM M HMMEET HEeNpephlBHbIE pedpa MM HE3aBHCUMBbIE OJOKM MO BCEi
IIOBEPXHOCTU MPOTEKTOpa. Takue IIMHBI MO3BOJIAIOT HCHOJb30BATH Pa3IMYHbIC HalpaBJICHUS
BpallleHus, HO IUIOXO OOpIOTCS C aKBalslaHUPOBaHWEM. PeKoMeHIOBaHHAs MOJENb C
CUMMETPUYHBIM pUCYHKOM IpoTekTopa Bridgestone Ecopia EP100A, SAnonus.

3. DddexT noBbImeHNs] CTA0OMIFHOCTH U YCTOMYMBOCTH B moBopoTtax. C 3Toil 3amaueit
XOpOUIO CHPABISIOTCA UIMHBI C aCUMMETPUYHBIM, HAIIPABJIEHHBIM PUCYHKOM mpoTekropa. OHu
uMerT V-00pa3HbIil pUCYHOK KaHaBOK MPOTEKTOPA, CMEUIEHHBIN OTHOCUTEIBLHO OCEBOW JTMHUU
muHbl. Takue IMHBI 00ECHeYMBAIOT BBICOKHHM YPOBEHb CLEIUIEHHS C MOKpOH JTOpOKHOM
MOBEPXHOCTbIO, YCTOMYMBOE  JBM)KCHME aBTOMOOMJIE M  HU3KMM  YpPOBEHb  IIyMa.
ACUMMETpPUYHBI PHCYHOK NPOTEKTOpA pa3IM4yaeTcsi MO BHYTPEHHEH M HapyXHOH YacTH
0eroBoil JOPOXKKH, TOITOMY INWHBI HMMEIOT YIYYLICHHbIE pabo4yne XapaKTePUCTUKU I10
CpPaBHEHMIO C IIMHOM C CHMMETPUYHBIM, HAaIpaBJICHHBIM PUCYHKOM IPOTEKTOpa.
PexkomentoBaHHas MOJIENIb C ACHMMETPHYHBIM, HAIPABJICHHBIM PHUCYHKOM mpotekTopa Michelin
Pilot Sport Cup, @pannusi.

4. Dddexr TemmoBoro  um3NmydeHus. lleperpeBy  OTIMYHO  CONPOTHUBISETCS
aCUMMETPUYHBIIl PHUCYHOK THpPOTEKTOpa. ITOT BHJ [POTEKTOpa NpeAHA3HAYeH s
OKCIUTyaTallii, KaK Ha CyXOW, TaK M HAa MOKPOH Jopore M uMeeT Ooibinmne pebpa 1o
IIOBEPXHOCTU MPOTEKTOpa, YTOObI YBEJIMYUTh YCTOMYMBOCTh Ha MOBOPOTAaX Ha CyXoil popore.
OTO Tak)Ke MOMOTAeT YMEHBIIUTH Je(OopMaIy MPOTEKTOpa M TEPEerpeB Ha BHEIIHEH CTOpPOHE
MIMHBL. BHYTpeHHSs cTOpoHa OOBIYHO MMEET MEHbIINE He3aBHCHMBbIE OJOKH MPOTEKTOpa s
YBEJIMUEHUSI TSITM B BIAXHBIX YCIOBUSAX WM 3UMOW. PexkoMeHJOBaHHas MoJenb C
aCUMMETPUYHBIM pUCYHKOM poTekTopa Yokohama ACO1 C.Drive, flnonus.

Dunlop SP SPORT 9000 Bridgestone Ecopia EP100A Michelin Pilot Sport Cup Yokohama ACO1 C Dnve
Benurxobpuranua Anonuna Dpanuua Anonua

Pucynok 1- Pexkomenayemsie NIMHBL.

PucyHok mpoTekTopa OKa3bpIBae€T 3HAUMTENbHOE BIMSHUE Ha MOKa3aTelb CLEIUICHUS U
0€30MaCHOCTH JIBUKEHUSI aBTOMOOWJISI TIO JOPOTraM, MOKPBITBIM CIIOEM BOJbI BO BPEMs JOMKJS.
[Ipy TakuxX JOPOKHBIX YCIOBUSX 3a4acTyl0 pE3KO CHWXKAaeTcs 3HaueHue KoladpduuueHta
CIIETIJICHUs, KOTOPOE TEM 3aMeTHEeE, YeM BBIIIE CKOPOCTh IBMIKEHUS M 4eM OOJbIle TOJIIIMHA
BOJISIHOT'O CJIOSI HA MTOBEPXHOCTHU JIOPOKHOTO MOKPBITUS. DTO MPOUCXOTUT BCIEJICTBUE TOTO, YTO
BOJIa HE YCIIEBAET OTBOJAUTHCS M3 30HBI KOHTAKTa ISATHA MIMHBI ¢ Joporoil. Ilpu onpeneneHHbIX
3HAYEHUSIX CKOPOCTHU U TOJIIMHBI CJI0SI BOJBI U3-3a IEUCTBUS IMAPOIMHAMUYECKUX CUJI HAa BXOJIE



B KOHTAaKTHYIO 30HY 00pa3yeTcsi BOJISHOW KJIMH, KOTOPbIM MPUIOAHUMACT IIUHY HaJ OMOPHOM
NOBEPXHOCTHIO. [Ipy nanbHeleM yBeIMYeHUE CKOPOCTH NMPOUCXOIUT PACIPOCTPAHEHUE 3TOTO
KJIMHA Ha BCIO IUIOCKOCTh KOHTAKTa M IIMHA «BCIUIBIBAET» HA CJIO€ BOJbI HAJ IOBEPXHOCTHIO
JOporu. OTO M HAa3bIBACTCA aKBaIUIaHUpOBaHHEM. CKOpOCTb, IIPM KOTOPOM OHO BO3HHUKAET,
KpUTHYECKOM. B 3TOM cilydae KOJecOo TepseT KOHTAKT C JOpPOrod M JOCTaTOYHO OYEHb
HE3HAUUTEJILHOIO BHEIIHEro BO3AEUCTBUS (Jake MOpbIBa BETpa), YTOObI aBTOMOOMIIb U3MEHMI
TPACKTOPUIO JBUKECHHUS.
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A - akBaIUIaHMpOBaHME OTCYTCTBYET; B — akBannanupoBanue; 1 — mmHa; 2 — IOBEPXHOCTb
JIOpOry; 3 — CIOU BOIBI.
Pucynok 2 - Cxema B3auMoielicTBUs OETOBOI MOBEPXHOCTH LIMHBI C IOPOTOi, IOKPBITOH cl10eM
BOJIBI.

[Ipyn ckoOpOCTSIX MABMKEHHUS, IMPEALIECTBYIOIIMX aKBAIJAHUPOBAHUIO, 30HA KOHTAKTa
COCTOUT M3 TPeX Y4acTKOB (PUCYHOK 2a). B mepenHeil yactu KOHTaKkTa y4acToK A — BOJSHOU
KJIMH, T. €, Hepa3pyLIEeHHbIM BOAsAHOM ciod. KoHTakta ¢ moporoil Her. Boma He ycmeBaer
OTBOJIUTHCS B KAHABKHU MPOTEKTOpa U B cTopoHbl. Koadduuuent cuennenns 61130k K Hymo. B
CpeIHEel 4acT KOHTAaKTa UMEETCsl IEPEXOIHbIN yyacTOK B ¢ yacTMUHO pa3pylIeHHBIM BOASIHBIM
ciloeM. 3/1eChb BO3HMKAeT KHMJIKOE M CyXO€ TpeHHe, a KOI(PQPHUIMEHT CLEIUIEHUS HMEeT
IPOMEKYTOYHOE 3HAYCHHE MEXIY K0I()(OUIMEHTOM, COOTBETCTBYIOIIMM XHIKOMY U CYXOMY
TPEHUIO.

B 3agneit yactu koHTakTa — y4yacTok C — UMeeT MeCTO CyXoe TpEeHHe.

C yBennueHHeM CKOPOCTH JIBUKECHHUS BOJSHOU KJIMH Bce OONbIIE paclpoCTpaHsAeTcs OT
nepeJHell 4acTW KOHTaKTa K 3aJHEW M 3aXBaThIBAaeT BCIO IJIOCKOCTh KOHTAaKTa, CILIETJIEHUE
KoJieca ¢ IOporoi ucuesaert (pUCyHOK 2,0).

HeoOxonumoe ycnoBue ajis oOecrieueHusi KOHTAKTa IIMHBI C JIOPOTOM W YBEIMUYEHUS
CKOPOCTH aKBaIUIAaHUPOBaHMS — YJAJIEHUE OIpPEJeIEHHOro o0beMa BOJbI U3 30HBI KOHTAKTa
yepe3 KaHaBKU pUCYyHKa IpoTekTopa. O0beM BOJIbI, KOTOPBII HY)KHO yJIAIUTh U3 30HbI KOHTAKTA,
JMHENHO BO3PACTaEeT M0 MEPE YBEIMUYEHUS CKOPOCTH U TOJIIIMHBI CJIOSI BOJBI HA TOPOTE.

VYBenuueHne M3HOCAa PUCYHKA MPOTEKTOpPAa YMEHBIIAET €ro CIOCOOHOCTh K YAAJEHHUIO
HE00X0IMMOro o0beMa BOJbI U3 30HBI KOHTAKTa, TaK KaK YMEHbLIAETCs IIyOWHa JpeHa’KHBIX
KAaHaBOK. YBEJIMUYEHHUE K€ CKOPOCTH JBHKEHHS COKpAIlaeT BpPeMsl KOHTAKTUPOBAHMS IIUHBI C
OIOPHOM MOBEPXHOCTHIO U TEM CaMbIM BPEMs I OTBOAA BOJIbl, BCIEIACTBUE YETO CHMIKAETCS
KPUTHYECKAsi CKOPOCTh aKBAIJIAHUPOBAHUSI.

Takum 00pazoM OT KOHCTPYKIIMM M COCTOSIHUSI THEBMATUYECKON IIMHBI 3aBUCST TaKue
JKCIIJTyaTallMOHHbIE CBOMCTBAa aBTOMOOWIIS KaK YCTOMYMBOCTb, YIPaBISIEMOCTh, TOPMO3Has U
TATOBAs TMHAMUYHOCTh U O€30MaCHOCTH JIBH)KEHUSI.

CHucoK MCIOJIb30BAHHBIX HCTOYHHUKOB

1. Tread patterns [DnexTpoHHbIit pecypc]. —
http://global.yokohamatire.net/technology/tireknowledge/treadpatterns.html

2. OcobeHHOCTHM pHICYHKa TPOTEKTOpa IMHH [DJIEKTpOHHBIM  pecypc]. —
http://ispravim.com/page/pagel108.html

3. Tunst pUCYHKa MIPOTEKTOpA [DneKTpoHHBII pecypc]. —
http://www.topof.ru/help/THObBI-pHCYHKA-IPOTEKTOPA
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4. Illuael TDOHOUIEHHBIE, 3aTO  HMMIOPTHbIE  [DJIEKTPOHHBIM  pecypc]. —
http://demio121.narod.ru/koleso/futur.htm
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THE PROBLEMS OF FOOTBALL FIELD AS A BUILDING CONSTRUCTION

A.A. Fedyaev — student, N.A. Bobrovskaia — associate professor
Altai State University after I.1. Polzunov

The football field is a construction object which is difficult for keeping in an order as many
theoretical and practical knowledge and abilities for this purpose is necessary. The structure of
the football field is made by the following elements: the base, natural soil, crushed stone of
various fractions, geotekstit, quartz sand. At construction of the field on sandy soil in areas with
the increased quantity of the dropping-out rainfall it is enough to lay on the basis subsoil, and on
him the top soil layer about 30 cm thick. If an amount of precipitation around construction
insufficient, then it is necessary to think of detention in the thickness of a vegetable layer of the
moisture necessary for the normal growth of lawn herbs. For this purpose stack a continuous
moisture capacious layer on the basis or apply the materials reducing filtration of the basis. Such
materials are the clay, peat entered in number of 10 — 20% by calculation. Apply to the device
of a moisture capacious layer also sawdust of trees of coniferous breeds, a moss, lignin, etc.

The football field - the territory which is subject to intensive operation and a covering on
her has to remain uniform always. It can be covered with both a natural, and artificial lawn.

It is known that the grass in the territory of the football field, as well as on any other
surface, will grow not symmetrically, and over time to dry up and fall down. Creation of the
correct lawn for the football field consists in selection of a grade of a grass which differs in high
resistance which shouldn't be cut and sowed often which is minimum subject to wreckers.
Unfortunately, such grade isn't developed now. Use various plants having different properties,
and their mix will allow to meet all requirements on one lawn. Can be a part of mix: meadow
grass meadow, polevitsa, ryegrass, fescue meadow.

In my opinion, further, when the big step towards quality will be taken, the artificial lawn
will become the basic as the raised expenses will be compensated by higher wear resistance and
cheaper service.
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DyTOOIBHOE TIOJIE — 3TO CTPOUTENBHBIN 00BEKT, KOTOPBIM CIOXKHO COAEPkKaTh B TOPSIKE,
MOCKOJIBKY JJISl ATOr0 HEOOXOMMO MHOTO TEOPETUUECKHX U MPAKTHUYECKUX 3HAHUN M yMEHUH.
KoucTpykiuio  QyTrOOIBHOTO TMOJNS  COCTaBISIOT — CICAYIOIIHE JJIEMEHTH:  (YHIAMEHT,
HATYpaJIbHBII TPYHT, WIEOCHb PA3JIUYHBIX (paKui, T€OTEKCTHJ, KBapueBbli mecok. [lpu
CTPOUTENLCTBE IIOJISI HAa IME€CYAHBIX TPYHTAaX B paliOHAX C TMOBBIIIEHHBIM KOJHWYECTBOM
BBINAIAIOIIUX OCATIKOB JOCTATOYHO YJIOXKHUTH HA OCHOBAHUE IOJIITOYBEHHBIHN, a HA HETO BEPXHUI
MMOYBEHHBIN CJI0M TOMMHON 0K0j10 30 cM. Ecim Koam4ecTBO 0CaJkOB B pallOHE CTPOUTEIHCTBA
HEJ0CTAaTOYHOE, TO HEOOXOIMMO MOIYMAaTh O 3aJepKaHUK B TOJIIE PACTUTEIHLHOTO CJI0s BJAary,
HEOOXOAMMOM I HOPMAJILHOTO POCTa ra30HHBIX TpaB. J[Jis 3TOro Ha OCHOBAHUE YKJIAABIBAIOT
CIUIOIIHOM BJIArOEMKHI CJIOW WM TNPUMEHSIOT MaTepUalibl, CHUXAIOIIKE (GUIBTPAIIIO
OCHOBaHUs. TakuMu MaTepuaiamu SIBISIFOTCS TIUHA, Topd, BBoguMbie B KomudectBe 10—20%
o pacyery. [lyig ycTpoiCTBa BIAaroeMKOI0 CIIOsl IPUMEHSIOT TaKKe OMMIIKH JEPEBbEB XBOWHBIX
MOPOJ, MOX, JINTHUH U JIp.

OyTOOIBHOE I0JIE - TEPPUTOPHUSI, KOTOPAsi MOJBEP:KEHA MHTEHCUBHOM AKCIUTyaTalllH, a
MOKPBITHE HA HEW JOJHKHO BCETJla OCTAaBAThCsl paBHOMEPHBIM. OHO MOXKET OBITh MOKPBHITO Kak
HATYpaJIbHBIM, TaK U UCKYCCTBEHHBIM T'a30HOM.

N3BecTtHO, YTO TpaBa Ha TeppUTOpUU (PyTOOJBHOrO TMOJS, KaKk M Ha JI0OOH Ipyroi
MOBEPXHOCTH, OYJET pacTh HE CUMMETPHYHO, a CO BPEMEHEM 3achixaTh U omajaats. Cosnanue
MPABHJIBHOTO Ta30Ha I (yTOOTBHOTO TIOJS 3aKIIF0YaeTCsl B MOJ0OpE cOopTa TPaBbl, KOTOpas
OTJIMYAETCS BBICOKOM CTOMKOCTBIO, KOTOPYIO HE MPHUAETCS YacTO MOACTPUTaTh M 3aceBaTh,
KOTOpasi MUHUMAJILHO TIOJIBEpKEHa BpeauTessiM. K coxkalieHuto, Takoil COPT B HACTOSIIIEE BPEMSI
He paspabortaH. Mcronb3yloT pa3iuyHble PacTEeHHUs, UMEIOIINE pa3Hble CBOMCTBA, a UX CMECh
MIO3BOJIUT YJIOBJICTBOPHUTH HA OJHOM Ta30HE Bce TpeOoBaHUsA. B cocTaB cMecH MOTYT BXOIHTh:
MSITJIMK JIYTOBOM, MTOJIEBUILIA, paliTpac, OBCIHUIIA JTYTOBas.

ITo MoeMy MHEHHMIO, B JajbHEHIIEM, Korjga OyJaeT ciaejaH OOJBIIONM MIar B CTOPOHY
KauyecTBa, MCKYCCTBEHHBIM Ta30H CTaHET OCHOBHBIM, TaK KaK IOBBIIICHHBIE 3aTpaThl OyayT
KOMIIEHCHUPOBAThCS 00Ji€€ BHICOKON M3HOCOCTOMKOCTBIO U 00Jiee Ie1IEBbIM 00CTYKUBAHUEM.
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THE INFLUENCE OF THE EXTRUDER ORIFICE GEOMETRY CHANNELON THE
POLYMER COMPOUND FLOW
Isakov A.V. — postgraduate, Frolova O.V. -Assistant Professor
I.1. Polzunov Altay State Technical University (Barnaul)

Introduction

Polymer compound extrusion is a process of forming hot melt into products and work pieces
of a given cross-section by means of continuing pressing through the molding channel of a
definite geometric form.

The extrusion process is influenced by such characteristics as: temperature of the processed
polymer, temperature of the extruder zones and orifice, pressure of hot melt [1].
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Yet, if the temperature of polymer processing and based on its compound during extrusion is
constant, and zone temperature can be regulated and is little dependent on the design of the
extruder, the pressure of the hot melt is directly connected with the geometry of the forming
channel and screw and barrel of the extruder.

Correspondently, the quality of obtained polymer products and work pieces depends on these
characteristics. And if the temperature defects of the products and work pieces (such as not-
melting or scorching) can be eliminated by the proper selection of the thermal conditions, then
defects, connected with under- or overpressure (such as porosity), cannot be disposed of, because
it had been set up by design, that results in lessening the use of the extrusion line.

We faced this problem on the extrusion line “Quadroplex” in Barnaul tire plant while trying to
produce giant tire out of rubber-based polymer compounds. In the course of the work of the line
excessive porosity of the obtained work pieces was observed that lead to defective ready-made
products. So the aim of this article was the study of the geometry of the channel influence on the
flow of the polymer compound to detect and eliminate the defects.

Experimental part

Picture 1 gives a layout view of the rubber compound flow (top view) in the orifice of
extrusion item “Quadroplex” [2]. Polymer compound melt flow, seized by the screw, is moved
inside the extruder barrel, it then
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Having conducted research of the extrusion line and extruder orifice channel flow we
determined the cause of excess porosity:

- Uneven distribution pressure effect, conventional representation is given in picture 2.
Appears as excess porosity from the centre to the sides of the work piece, it is clearly seen while
extruding profiles with large section
Strew Strew area. This happens as a result of
‘ ‘ ‘ _ sheer load reduction (pressure)

mserf \while shifting from the center of the

w ldz Eg‘fgﬁr S T bber compound flow to the
/ \V profile edge. The wider profile is,

the more this effect is displayed.
Picture 2 - Conventional

representation of uneven distribution pressure
- Expansion effect, conventional representation is given in picture 3. It happens when the
rubber compound flow, undergoes pressure from the screw side while passing through the orifice
channel and the molding plank
molding plank meets local resistance and
< T, becomes dense, however, on exit
' from orifice, after sharp pressure
release and relaxation process,
swells. It is clearly seen, when the
profile starts leaving the orifice on
the conveyor in small range
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Picture 3 - Conventional representation of expansion effect

In order to eliminate the mentioned above effects and study of the geometry of the channel
influence on the flow of the polymer compound the experiment for channel change was carried
out. For this we have produced a modified insert “tongue” with Smm increased height of the

Functional imsert “fongue” Experimental msert fongue”  central ridge in the molding
- ) (e 7y channel (picture 4), to
e @_jyr;’/ \(\T\\j/@ﬁ/ increase resistance to the
N & O ~e~ ~  central hot melt flow[3]. On
k !A iﬁ;> the molding plank there were

A (13 2
P ) cut “gaps” on the pathway of
R A e——ee A ~———_ fubber compound (picture 5),

to diminish the expansion
,,,,, B ——  Functional insert fomgue”  effect.

= ‘ = e Experimental insert “fongue” Picture 4 — Comparison of
functional and experimental insert “tongue”
Functional molding plank Experimental moldig plank
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Picture 5 — Comparison of functional and experimental molding plank

After tool preparation and setting it into the extruder orifice, we carried out a trial start of

work pieces for the most problematic product at the speed and capacity of mass production.
The cut-off analysis of the 12 work pieces, randomly taken from the experimental production
flow, showed on the average about
Mass production 90% porosity square reduction in
: ‘ the central zone, and about 70%
porosity square reduction in the
side zones of the work piece.
However, the most pore density in

Experimental production the side zones is observed close to
AT T the orifice bounder. This is
o B e i~ (raphically shown in picture 6.

Picture 6 - Conventional representation of pore distribution on the cut-off of tire work piece

Taking into consideration the fact, that insert “tongue” was modified for the flow squirted into
the central part of tire work piece, we can come to a conclusion about increasing the hot melt
flow resistance and pressure rise inside the channel that resulted in decreasing the defect,
connected with pore formation. However, the excess pressure rise can lead to deterioration of the
molding tool elements and expansion effect boost.

Conclusion

Consequently, modifying the geometry of the channel is seems possible to:

- achieve the elimination the excess porosity defect without productivity loss

- set up the extrusion line for the wider variety of products without expensive and complex
modification screw and barrel of the extruder.

However, for the detailed study of the geometry of the molding channel influence on the flow
of the polymer compound it is necessary to make several inserts “tongue” with the increased
cross sectional area and hot melt flow resistance, and also several molding planks with various
geometry and gap depths, which provide various fluency of the flow.
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BJIMSIHUE TEOMETPUN KAHAJIA TOJTOBKH 5KCTPY IEPA HA TEYEHUE
I[TOJIMMEPHBIX KOMITIO3ULINHN

A.B. UcakoB — actiupant, O.B. @poiioBa — K.I1.H, JOIEHT
AuTalickuil ToCy1apCTBEHHbIN TexHudyeckuil ynusepcuret um. M.1. TlonzyHoBa

DKCTpy3ueil MOoNMMEpHOW KOMIO3HMIIMK  HasbIBaeTcs mporecc ee (HOpMOBaHUS W3
paciiaBa B HM3JeNUS WM 3aroTOBKM 33JaHHOTO IIOIEPEYHOr0 CEYEHUs IyTeM
HEIPEPBIBHOIO MPOJIaBIUBaHUs yepe3 (GOPMYIOIIMM KaHal ONpeIeIeHHON FreOMETPUUECKON
(hOpMBL.

Ha mpouecc skeTpy3uu BIMSIOT TaKUe MapaMeTpbl Kak: TemrepaTypa HnepepadoTKu
HoJMMepa, TeMIIepaTypa 30H SKCTPyJiepa U FOJIOBKH, a TaK e JlaBjleHue paciiasa [1].

OpHako ecnu TemmepaTypa HepepabdOTKU MoJIMMepa W KOMITO3UIIMKA Ha €r0 OCHOBE B
npolecce HKCTPY3MM BeJIWYMHA IIOCTOSIHHAsA, a TeMIeparypa IO 30HaM CIOCOOHa
perynupoBarbCsi, ¥ Maj0 3aBUCUT OT KOHCTPYKTHBHOI'O MCIIOJIHEHUS JKCTpynaepa, TO
JIaBJICHUE pacIlaBa HamNpsMYyl0 CBS3aHO C TIeoMeTpueil QopMmyrollero KkaHajga M
KOHCTPYKIMEN IIIHEKOBOM APkl IKCTPyAEpa.

COOTBETCTBEHHO KaueCTBO IMOJIy4a€MbIX MOJUMEPHBIX M3ACIUN U 3arOTOBOK 3aBHCHUT
OoT 3THX mnapamerpoB. W ecnu TemmneparypHble JeeKTbl MOJyYaeMbIX H3ACIUN WU
3aroTOBOK (TakMe Kak HE MPOIUIaBbl M MOJATOPaHMs) YCTPAHATHCS MOAOOPOM TEIIOBBIX
PEXUMOB TO Opak, CBSI3aHHBIM C HEJAOCTATOYHBIM WJIIM M30BITOYHBIM JAaBICHHEM pacIulaBa
(Tako# Kak MOPUCTOCTb) HE MOXKET ObITh YCTPAHEH, TAaK KaK 3aJ0)KeH KOHCTPYKTHBHO, YTO
YMEHbILIAeT 00J1aCTh MPUMEHEHUS SKCTPY3UOHHOU JTMHHH.

C »s1oit mpobnemoil cTonkHynuch Ha SKcTpy3uoHHoW auHuU «KBAJIPOITJIEKC»
bapHaynbCKOro IMIMHHOTO 3aBOJa, MPU TOMBITKE BBIMYCTUTh KpyMHOrabOapuTHbBIE
IIPOTEKTOPHBIE 3arOTOBKHM M3 MOJIMMEPHOM KOMITO3UIIMU HA OCHOBE KaydyKoB. B mpornecce
paboTel JIMHUM HaOiOJanach Ype3MepHass MOPUCTOCTh IOJIy4aeMbIX 3aroTOBOK,
npuBojdmias K Opaky roroBod mnpoaykuuu. IlosTomy mnenbto AaHHOM paboOThl OBLIO
M3YyYEHUE BIIMSHUS KaHalla TOJIOBKU AKCTpYZepa Ha TE€YEHHE MOJTMMEPHON KOMIO3UIIMU TS
BBISIBJICHHS U yCTpaHEHHsI Opaka.
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Pucynok 1 — CxemarnyHoe u300pa)keHHE KaHaja TEYEHHs] PE3UHOBOM cMecH (BU]
CBEPXY)



Ha pucynke 1 cxematnyHo n3o0paskeH KaHaJl TEUEHUSI PE3UHOBOM cMecH (BH] CBEPXY)
B rosioBke sKcTpy3moHHoro arperata «KBAJIPOITJIEKC» [2]. PacmiaB mnoJumepHOM
KOMITO3UIINH, 3aXBaThIBaeMasi LTHEKOM, MPOABHUTacTCS BHYTPU TWIIB3BI 3KCTPYAEpa, Jajnee
nocrynaer B (GOpMYIOUIUI KaHaJI TOJOBKU JKCTpynepa U, oOTeKas BKIIAJKY MOCTYIaeT B
KaHaJ Tpeadiiona, OTKyAa, Mpouas depe3 (HOpMYIONIyH0 IUIAHKY, IMOCTYMaeT B BHJE
c(hOpMOBaHHOM MTPOTEKTOPHOM 3arOTOBKU Ha TPAHCIIOPTEPHYIO JICHTY.

[TpoBens wuccienoBaHusi pabOTHl SKCTPY3MOHHOW JMHUM W KaHAJla TEUYEHUS TOJIOBKH
JKCTpyZepa, ObUIM YCTAaHOBJICHBI MIPUYMHBI BOSHUKHOBEHHUS YPE3MEPHOM MOPUCTOCTHU:
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PI/ICYHOK 2 — YcnoBHOe I/I306pa)KeHI/IC HCPABHOMCPHOI'O paClIpPCACICHUA OaBJIICHUS

OddexT HepaBHOMEPHOTO paclpeAesieHUs JaBJICHHs, YCIOBHOE H300pakeHue
MpEACTaBICHO Ha pucyHke 2. [IposiBisercs: B BUJi€ MOBBIIMICHUS TOPUCTOCTH OT LIEHTPA K
KpasiM 3aroTOBKH, XOPOILIO HAOIIOAAETCSs HpPU IKCTPYAUPOBaHHH Mpoduieil ¢ 00ibioit
oniaipio ceyeHus. [IpoucxonuT 3To SBJICHKUE B PE3yJIbTaTe CHUXKEHUS CABUTOBBIX YCUIIUI
(aBleHMs ) IPU CMEIEHUH OT IEHTpa TeUCHHs KaydyKOBOM cMecH K KpasM npoduist. Yem
mupe NpouiIb SKCTPYIUPYEMOH 3arOTOBKH, TEM CHIIbHEE MPOSBICHUE 3TOTO AP eKTa.
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PI/IC}’HOK 3 — YcnoBHOE I/I306pa)KeHI/IC HEPAaBHOMCEPHOTO PaCpCACICHUA NABJICHUA

O¢pdexr pacmmpenus, yCIOBHOE H300paKeHHE TNPEACTABICHO Ha pUCYHKe 3.
Bo3HukaeT korja moTok Kay4yKoBOI CMeCH, HCHBIThIBAsI JaBJIEHHE CO CTOPOHBI IIHEKa 110
Mepe CBOEro MpOTeKaHHs yepe3 KaHajl FOJIOBKH M Janee (opMyIoLIel MiIaHKH BCTpeyaeT
JIOKQJIbHOE COIPOTUBIIEHUE M YIUIOTHSIETCS, OAHAKO MPU BBIXOAE M3 TOJOBKHM MOJIydas
pe3kuil cOpoc naBieHUS U JEWCTBUE pEJaKCallMOHHBIX IMpoleccoB, pazOyxaer. [IpusHak
ATOr0 SIBJIEHUS XOpPOIIO BUAEH, Korjna npouib HAayMHAEeT BBIXOJAUTH W3 TOJIOBKU Ha
npuEMHBIN TpaHCTIOPTEP HEOOIBIIMMU 110 AMITJIUTY 1€ BOJTHAMHU.

Hedembyouwan bxnadka assx” kcnepumenmanstag Bkaadka ik
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— Heicmbyouas Grnadka A"
————— Fkcnepumenmonenas Geaodka Gk



Pucynok 4 — CpaBHeHuE IEHCTBYIOIIEN U AKCIIEPUMEHTAIBHON BKIIAIKHU «A3BIK»

C uenpio0 ycTpaHEHHS BBIIICONMHCAHHBIX 3()(PEKTOB U HU3yUYEHHS BIMSIHHUS T€OMETPUU
KaHaja Ha TEYCHHUE IMOJMMEPHOW CMECH OBLI MPOBEICH 3KCIEPUMEHT [0 H3MEHEHHIO
kaHana. [Ins sroro ObUIO MPOU3BENEHO M3TOTOBICHHE H3MEHEHHOW BKIIAJKU <«SI3bIK» B
dbopMyrOIIMiA KaHaT ¢ YBETMYCHHUEM BBICOTHI IICHTPATBHOIO TPEOHS HA SMM (PHCYHOK 4)
4TOOBI YBEIMYHUTH COMPOTUBIICHNE IIEHTPAILHOMY IOTOKY paciuiaBa [3]. A Ha dhopmyrome
MJIaHKE MPOU3BEJCHA BBIPE3KA «3aXO0JI0B» IO TPACKTOPUHM TEUEHHUS KaydyKOBOM CMecH
(pucyHOK 5) m1st yMeHbIeHus 3P deKTa paciIupeHus.

Jevcmbyouas gopryowas mraska TKCBOUMEHITIGAbHAS POPMUBLITR NATHKT
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Pucynok 5 — CpaBHeHHe IEHCTBYIONIEH U SKCIIEPUMEHTAILHON (POPMYIOIIEH TUTaHKU

[Tocne NOArOTOBKM OCHACTKH M YCTAHOBKU €€ B OJIOBKY KCTpYyZAepa ObLI IPOU3BEACH
OpOOHBIM BBITYCK 3arOTOBOK JJisi Haubosiee MPOOJEMHOrO H3JeNHs Ha CKOPOCTAX HU
IIPOU3BOJUTENIBHOCTH CEPUMHOIO BBITYCKA.

Cemuimsl Bunck

SkereumeHmabHb Banyck

B TR

Pucynok 6 — YcrnoBHoe m300pakeHHE pacrlpelesieHds MOp Ha cpe3e MPOTEKTOPHOU
3arOTOBKH

AHanu3 cpe3a 12 3aroToBOK, B3ATHIX MPOW3BOJIBHO M3 TMOTOKA IKCIEPUMEHTATHHOTO
BBITYCKa, MOKa3aja B cpeaHeM okosio 90% yMeHbIIIeHHe TIJI0MAIU MOp B IIEHTPAIbLHON 30HE
u B cpeaHeM okono 70% yMeHbIIeHHEe TUIOMIAX TOp B YIJIOBBIX 30HaX 3aroToBku. [Ipum
9TOM OCHOBHAaA IIJIOTHOCTH IIOP B YIVIOBLIX 30HAX Ha6J'II-OZ[a€TC$[ OJIMKe K CTEHKAM T'OJIOBKH
arperara. HarnsaHo nomy4yeHHbIN 3¢ (eKT moka3aH Ha pUCYHKE ©.

[IpuanMas BO BHUMaHHE TO, YTO BKJIAJKA «SI3BIK» OblIa mepepaboTaHa Ijisi MOTOKA,
HIMPUILYEMOTO B IIEHTPAIBHYIO YacTh MPOTEKTOPHOM 3ar0OTOBKH, MOXKHO C/IETaTh BBHIBOJ 00
YBCIUWUCHHUH COIIPOTUBIICHHA IIOTOKY pacilyiaBa W MOBBIMICHUW OABJICHUA BHYTPU KaHalia,
4TO yMEHBIIWIO JedeKT, CBA3aHHBIA C TopooOpasoBaHueM. OIHAKO Ype3MEpHOE
YBEITUYCHUE JABJICHUS MOXKET TIPUBECTH K TOBPEXKICHUIO SJEMEHTOB (opmyromieit
OCHACTKH U yCUJICHUIO dQdeKTa pacuIupeHusl.

Takum 00pa3oM, U3MEHSISI TEOMETPHIO KaHaJIa MOKHO:

- nobutbcs  ycTpaHeHus nedeKkTa 4pe3MEepHOW MOpUCTOCTH 0e3  MoTepu
MMPONU3BOJUTCIIBHOCTHU

- HACTPaWBaTh OKCTPY3MOHHYIO JIMHHUIO T0Ja Ooliee IIMPOKUH aCCOPTHUMEHT
BBIITYCKaeMOH TPOAYKIINU, 0€3 JTOPOTOCTOSIIIETO U CII0)KHOTO U3MEHEHUS IITHEKOBOH Tapbl
IKCTpYaepa.



OpnHnako, 1711 OoJyiee I€TaTbHOTO M3YYEHUS BIMSHUS T€OMETPHM (POPMYIOIEro KaHaia
Ha TEYEHHE pacIulaBa KOMIIO3MLUHU IOJUMEPOB HEOOXOIUMO M3rOTOBIECHHE HECKOJBbKUX
BKJIAJIOK THUIMA <SI3bIK» C YBEJIWYUBAIOLICICS IUIOIIAJBI0 CEYEHHUS] U COINPOTHUBICHUEM
IOTOKY PAcCIUIaBJIECHHOM CMECH, a TaK XK€ HECKOIbKHX (POPMYIOLIMX IUIAHOK C pa3HOU
reoMeTpHuei U TIIyOMHOH 3aX0/10B 00€CIeUNBAIOIINX PAa3HYIO IUIABHOCTD TECUCHHUSL.
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LEGAL REGULATION CRYPTOCURRENCY
Klimenko A.l. - student, Abukhova L.Y. — senior teacher
Altai State Technical University after I.1. Polzunov

Means of payment have always been an integral part of society. From the beginning of time
they improved, their size and shape changed. In the 21st century - the age of information
technology - a new form of payment tools appears. Crypto currency is a kind of digital currency,
the creation and control of which is based on cryptographic methods. [1]

This technology did not immediately gain wide popularity, but recently it is becoming more
and more popular. This is confirmed by the fact that the total number of different crypto-
currencies is growing. According to the website investing.com, there are more than 1,500 of
them at the moment. [2]

Many people around the world invest their savings in this economic sector. Someone is
engaged in mining, others are trying to speculate on the difference in rates. Naturally, the
growing interest from ordinary consumers cannot help attracting the attention of the state. Each
country strives to control the circulation of funds in its territory, in whatever form they are
represented.

In different countries, the "crypto-currency" issue is solved differently. So, for example, in
Japan, the country where one of the first crypto-exchanges appeared, in 2017 a number of bills
were adopted, thanks to which crypto-currencies were recognized as legal means of payment.
Countries such as Switzerland, Singapore, Great Britain, India, and Canada are also determined
to recognize crypto-currency as a means of payment or already consider it as such to a certain
extent. [3] [4] Belarus has moved ahead of all of its closest «neighbors» in this matter. The
country has officially authorized any activity related to crypto-currencies, from trade to mining.
Against this background, the first Belarusian crypto-currency and the Taler ecosystem appeared,
it can not be called with absolute certainty the national crypto currency (no symbolism is used
and there is nothing similar to the Belarusian ruble), but the Taler platform is an excellent
example of how the national currency should be implemented. [5]

What causes such interest in crypto-currencies? They provide a number of advantages: first
of all, it is the anonymity of the owners and their transactions, the openness of the systems, as
well as the speed of transactions plus cheap and limited emissions, which can be algorithmically
regulated.

But despite the advantages of crypto currency, there is also a number of shortcomings,
among which one can highlight vulnerabilities in algorithms and high price volatility. Also, with
the help of crypto currency operations were carried out for the purchase and sale of drugs and
weapons, again due to one of their main advantages — anonymity.



The Russian Federation is moving ahead quite cautiously about the role of digital money,
and this remains an open issue. There is no doubt that the government has already paid attention
to the situation that has developed in this area. In favor of this may be the fact of setting up a
special commission to study the blockade, the technology on which crypto-currencies are based.
The commission will be financed at the expense of the State Duma. [6] In March 2018, the draft
law regulating operations with digital money was submitted to the State Duma. According to this
bill, in the future, crypto currency can be used as a means of payment. [7]
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ITPABOBOE PEI'VJIMPOBAHUWE KPUIITOBAJIIOT
Knumenko A.U. - ctynenr, AGyxosa W.YO. — crapuuii npenopasareisb
Aunraiickuii rocyaapcTBeHHbIN TexHuueckuit yausepeuter uM. M.U. IlomsyHoga (r. bapnayi)

CpencTBa miarexa Bcerja sBISIUCh HEOTheMiIeMOl 4acThio obmectBa. C Hayana BpeMeH
OHM COBEpIIEHCTBOBAIOCH, MEHSIMCh X pa3Mep U popma. B 21 Beke — Beke MHPOPMAIIMOHHBIX
TEXHOJIOTUI — MOsIBIIsIeTCS HOBas hopMa IIIaTeKHBIX cpeacTB. KpunropamoTa — pa3HOBUIHOCTD
M(pOBON BANIOThI, CO3/laHUE U KOHTPOJb 3a KOTOPOM Oa3UpyrOTCs Ha KpUNTOTpaduyecKux
Meroaax. [1]

Orta TexHoJorus He cpa3y oOpejia IIMPOKYIO H3BECTHOCTh, HO B IIOCIEAHEE BpeEMs
CTaHOBUTCA BCcE Oosiee u GoJiee MOMYISAPHOM. DTO MOATBEPkKAAET U TOT (PAKT, YTO 0OIIEe YUCIO
pa3IMYHBIX KPUNTOBATOT pacTér. [lo maHHBIM caiiTa investing.com, WX B JTaHHBI MOMEHT
HACYUTBIBaeTCs OoJiee moayTopa Thicsd. [2]

MHorue noau 1Mo BCEMY MHUpPY BKJIAAbIBAIOT CBOM cOepexeHHsl B 3Ty oTpacib. Kro-To
3aHMMAETCS MAallHUHIOM, JIpYrHe MbITAIOTCS CIEKYJIUPOBaTh Ha pa3HHIE KypcoB. EcTecTBEeHHO,
pacTymuii MHTEpeC CO CTOPOHBI PAIOBBIX MOTpeOUTENeH HE MOXKET HE MPUBJIEKAaTh BHUMAaHUE
rocynapctBa. Kaxmass crpaHa CTpeMHTCS KOHTPOJIMPOBATH OOOPOT JIEHEKHBIX CPEACTB Ha eé
TEPPUTOPUH, B KaKOi Obl popMe OHU He ObLITN MPECTABIICHBI.

B pasHBIX cTpaHax «KpUIITOBAJIIOTHBIM BOIIPOC» PELIAIOT MO-pazHOMY. Tak, HampuMep, B
Snonuu, crpaHe, rae MosBUIACH OJIHA U3 MEPBBIX KPUITOBAIIOTHBIX Oupxk, B 2017 rogy Obu1
HOPUHAT P 3aKOHOIIPOEKTOB, Oyaroiapsi KOTOPBHIM KPUIITOBAIIOTHI OBLIM MPU3HAHBI JIETaTbHBIM
I1aTeXxHbIM cpeacTBoM. Takue crpansl kak [Beinapus, Cunranyp, Benukoopuranus, Muaus,
Kanana Ttax:ke HacTpO€HBl Ha IPU3HAHHME KPUIITOBAIIOT B KaU4ECTBE IUIATEXHOTO CPENCTBA WM
y)K€ CUMTAIOT €r0 TaKOBBIM B ompenenéHHor mepe. [3][4] U3 Ommwkaitmumx coceneit Poccun
Jlanbllle BCEro B ATOM BoIpoce NpojaBuHYNach bemapych. Crpana oduIMambHO pasperinia
T00YI0 JIeATENbHOCTH CBSI3aHHYIO C KPUNTOBAJIIOTAaMHU, OT TOProBiM 10 MaiiHuHra. Ha ¢one
3TOr0 TMOsBUJIACh MepBas Oelopycckas KpUOTOBANIOTa W 3KocucTema Taler, ee Hemb3s ¢
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a0CONIOTHOW YBEPEHHOCTBIO Ha3BaTh HAI[MOHAIBHOW KPUIITOBATIOTON (HE UCHOIB3yeTCs
CHMBOJIMKA U HET HUYETO CXOJIHOTO C OenopycckuM pydisiem), Ho muatdopma Taler — oTaudHBIM
pUMep TOTO, Kak JIOJDKHA OBITh PealIn30BaHa HAIIMOHAIbHAS KPUIITOBAJIOTA. [ 5]

Uro ke BbI3bIBACT Takol wuHTepec K KpunroBamoram? OHHU TNPEAOCTABISIIOT Pl
IPEUMYIIECTB: B IEPBYIO OUYEpPEAb 3TO AHOHMMHOCTb BIIAQJIENIBLIEB U COBEPIIAEMBIX HMU
TpaH3aKLUUN, OTKPBITOCTh CHUCTEM, a Tak)Ke OBICTPOTAa TPaH3aKIMil U JenieBas U OrpaHUYCHHAs
AMUCCHSI, KOTOPYIO MOXHO PETYJIMPOBATH AITOPUTMUYECKH.

Ho necmoTpsi Ha mpeumyIiecTBa, KPUITOBAIIOTH TaKyK€ UMEIOT Psii HEIOCTaTKOB, CPeIu
KOTOPBIX MOYXHO BBIIEIMTHh HAIMUYUE YA3BUMOCTEH B alrOpPUTMax U BBICOKYIKO BOJIATHIIBHOCTh
neHsl. Taxke mpU MOMOIIM KPUITOBAIIOT MPOBOJAWIIMCH OMNEpPAllMU MO MOKYIKE M MpOoJaxe
HAapKOTHKOB U OpYXHA, Ojaromaps OMATH K€ OJHOMY W3 HX OCHOBHBIX IPEHMYIIECTB —
AHOHUMHOCTH.

Poccuiickass @enepanusi B BOOPOCE O pOJIM IU(PPOBBIX JEHET JBUXKETCS BechMa
MOCTYNAaTeNbHO U OCTOPO’KHO, U OH TOKa OCTAa&TCS OTKPBHITHIM. HeT HMKakuX COMHEHU, 4To
IPaBUTEIILCTBO YK€ OOpaTWJIO BHMMaHHE Ha CHTYalMIO, CO3JaBUIYIOCS B 3TOM obmactu. B
MOJIb3Y ATOT'0 MOXKET TOBOPHUT (PaKT CO3/AaHHUS CIIEIUATBHON KOMUCCUH TI0 U3YYEHHIO OJIOKYeliHa
— TEXHOJIOTHH, Ha KOTOPOW OCHOBaHBI KpUNITOBATIOTHL. Komuccus Oyzaer nmpoduHaHcHpoBaHa 3a
cuer cpeactBs l'ocaymel. [6] B mapte 2018 roma B T'ocamymy ObLT BHECEH 3aKOHOIPOEKT,
perynupyromuid  onepanuu ¢ OUGPOBBIMH JieHbramMHu. COrJIacHO 3TOMY 3aKOHONPOEKTY, B
MEPCIIEKTUBE KPUIITOBATIOTA MOYKET OBITh UCIIOJIB30BaHA B KAYECTBE IIATEKHOTO CpecTBa. [ 7]
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THE PROBLEM IS FAILURE OF THE FACILITY CONSTRUCTION DEADLINES
A.A. Kolesnikova, A.S. Shipunova, students, 1.Y. Abukhova, senior teacher
Altay State Technical University after I.1. Polzunov

Increasingly, in Russia state-owned companies, commercial organizations, as well as
equity construction investors face a lot of problems when buying a property. One of them is
failure of the facility completion deadline.

Over and over again, there are such situations when a builder determines the facility
completion and suddenly there are unforeseen problems such as technical issues, lack of funding,
corporate conflicts, or conflict between project partners, because of which the facility completion
deadline is postponed.

As well the frequent reason for slippage of commissioning of a facility is dishonesty of a
contractor. Getting a contract from the contractor is a challenge. It should be taken into account
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that both the contractor and the customer have risk. The contractor, when getting the contract,
must present his license for the work what, as a rule, is not done by him. Getting the contract
without the license, taking on trust, is a big risk. And, surprisingly, some customers take this risk
and then they have problems with the postponement of the facility completion deadline and
many other problems.

The most effective lever of influence over unscrupulous contractors is a financial one.
You can concretize deadlines of the object, warranty obligations in the contracts of the
contractor, appeal to a builder's conscience, conduct a litigation with them, use different methods
of the influence as many as you want, but the financial dependence of the contractor on the
customer is the best guarantee of the quality work performance and commissioning of a facility
on time.

But not always the deadlines are postponed because of unconscientiousness of the
contractor. As a rule, most companies are ready to take on a project tied to little time, only for
the sake of getting a job. In particular, it concerns state construction projects. Their period of
construction is very short but it is impossible to perform the necessary work for that time. As for
commercial organizations, it is easier to arrange with them.

How can we solve this problem? The first thing you have to do is getting the contract
with expert contractor who has the license. The second: it is important to discuss a schedule of
work with the builders. The third thing you have to do is doing analysis of functions and
implementation them by the customer. And, based on the analysis, you should estimate terms
and, if it is necessary, change the deadline for the commissioning. When two parties have come
to agreement, it will be understandable that if schedule delays, then it will only be due to
unexpected circumstances.

We can draw a conclusion that if the parties coordinate real and desired facility
completion deadlines more often then there will be fewer risks to postpone the deadline and
more chances to hand over the object at the right time with minimal schedule delays.

The glaring example of such non-coordination of schedules is the construction of a new
hostel for students of the Altay State University. The commissioning of the facility was
rescheduled more than 3 times. And it's all the fault of the contractor who missed the terms of the
work. For this reason, more than a thousand AGU students are without housing until now.
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ITPOBJIEMA CPBIBA CPOKOB CIIAYM OB BEKTOB
A.A. Konecnukosa, A.C. lllunynosa, ctynentsl, N.}FO. AGyxoBa — cT. penoaaBareib
AnTaiickuil rocyaapcTBEHHbIN TexHUUecKnuil yHuBepcuteT uM. M.1. IlonsyHoBa

Bce yame B Poccnn rocynapcTBeHHbIE KOMIIAHUM, KOMMEPUYECKUE OPTaHU3ALNHY, & TAKKE
JOJIBIINKY CTAIKUBAIOTCA C MHOXKECTBOM IpoOsieM Mpu npuoOpeTeHun HenpwxuMoctH. OnHa
U3 HUX - CPBIB CPOKOB C/1a4H OOBEKTA.

OdeHb YacTO MPOUCXOJIAT TaKUE CUTYaAllMH, KOTJIa 3aCTPONIIMK ONpeAesieT CPOKU CAaun
00BEKTa, U BIPYT MOSBISAIOTCS HENPEIBUACHHBIE TPOOIEMBbI TAKUE KaK: TEXHUYECKHE, HEXBATKa
(¢buHaHCOB, KOPHOpPaTHUBHbIE KOH(MIUKTHL, TM00 KOHPIMKT MEXIY YYaCTHUKAMM NPOEKTa, M3-3a
KOTOPBIX CPOKH CJlaul 00BEKTa MEPEHOCATCSL.



Tak xe 4YacToi TNPUYMHOW TEpeHoca Cpoka cAauyd  oOBeKTa  sBISETCA
HEZ00POCOBECTHOCTh MOAPATUHMKA. 3aKII0YaTh JOTOBOP C MOAPSIAYUKOM — 3TO OYEHb CIIOXKHAsS
3ana4a. Hy)KHO y4uThIBaTh, UTO PUCKYET KakK MOAPSIYMK, TaK M 3aka3uuk. [loapsmuuk, npu
3aKJIIOUYEHUU JIOTOBOpPA, JOJDKEH MPEIbsIBUTH CBOIO JIMIEH3UIO HAa OCYIIECTBIEHHE paldoT, 4To,
KaK IpaBWjIO, OH HE JeNaeT. 3aKioyaTh JAOTrOBOp 0€3 JHUIIEH3UM, BEps Ha CIOBO - OOJBIION
puck. U1, Ha ynuBieHHe, HEKOTOpPbIE 3aKa3YUKHA HAa HEro HIYT, a TOTOM HMEIOT MpoOIeMbl C
NEPEHOCOM CPOKa ClIaui 00BEKTa U MHOKECTBO APYTHX MPOOIeM.

Camblil JeHCTBEHHBIH pblUar BIMSHHAA Ha HEJOOPOCOBECTHBIX MOAPSIYUKOB -
¢uHAHCOBBIA. MOXXHO CKOJIBKO YIOJHO KOHKPETU3UPOBATH CPOKU CAAYM O0BEKTa, TapaHTUIHBIC
00s3aTeNnbCTBA B IOTOBOPAX MOAPAIA, B3bIBATh K COBECTH CTPOUTENEH, BECTH C HUMU CyAeOHbIe
pa3buparenbCcTBa, MCIOIB30BaTh pa3Hble METOMbI BO3JCHCTBUSA, HO (PMHAHCOBAS 3aBUCUMOCTh
NOAPAIYMKA OT 3aKa3uyuKa SIBJIAETCS CaMOM JIydllleld rapaHTUEd KadyeCTBEHHOT'O BBIINOJIHEHUS
paboThI U caun 00BEKTa B 3apaHee OrOBOPEHHBIN CPOK.

Ho He Bcerga cpoku mepeHOCAT U3-3a HEAOOPOCOBECTHOCTH MoAapsiaurka. Kak mpasuio,
OOJIBIIMHCTBO KOMIIAHUI T'OTOBBI OpaThbCsl 3a MPOEKT, 0OO03HAUYEHHBIN MaJIECHBKMMHU CpPOKaMH,
TOJIBKO pajy TOro, 4ToObl MONYy4uTh paboTy. B dacTHOCTH, 3TO KacaeTcs rocydapCTBEHHBIX
cTpoek. X cpoku oueHb Mallbl, HO BBIIIOJIHUTH HYKHYIO pa0OTy 3a Takoe BpeMsi HEBO3MOXKHO. C
KOMMEpPYECKHUMH OPraHU3alUsIMH BCE IPOLIE, IOTOMY UYTO C HUMH MOKHO JIOTOBOPUTHCS.

Kak moxHO pemmts 3Ty mpobiemy? IlepBoe, 4To HYXHO cAenarb, 3TO 3aKIIOYHUTH
JIOTOBOP C OMBITHBIM MOJPSAYMKOM, Y KOTOPOTO €CTh JHUIeH3Us. BTopoe: BaxHO 00CyauTh
rpaduk MPoOM3BOJCTBA PabOT CO CTPOUTEISIMU. TpeThe: caenarh aHanu3 (QyHKOUHA B WX
BBINIOJIHEHUS 3aKa34MKOM. M, UCX0/As U3 TaHHBIX aHAJIW3a, OLEHUTh MOJIyYEHHbIE CPOKU U €CIU
HY)KHO, U3BMEHUTh CPOKU caauu npoekta. [Ipuas k corjmacuio AByX CTOPOH, OyJeT SICHO, YTO
ecnu mpou3oiiner caBur rpaduka padoT, TO OH OydeT TOJbKO H3-3a HEOXHIAAHHBIX
00CTOSITENBCTB.

Mo>HO clenath BBIBOJ, YTO €CIM CTOPOHBI OYyAyT 4alle COIJIaCOBBIBATH pealbHBIC U
KellaeMble CPOKM cladd O00BEeKTa, TO OyIeT MEHBIIEe PHUCKOB Ha TEPEeHOC CpoKa U OoibIie
IIaHCOB HA cJ1auy 00BEKTa B HY)KHBIH CPOK C MUHUMAJIbHBIMHU CIIBUTaMU I'pa(hUKOB.

SApxum npuMepoM, TaKOro He COTJIacOBaHUS IPaQUKOB, SBISETCS CTPOUTEIHCTBO HOBOTO
kopmyca oomexutus AI'Y. Cnauy oObekTa nepeHocuin 6osnblie 3-x pa3. A BUHOM BceMy cTall
HOJPSAYMK, KOTOPBIA HApyIINUI CPOKH BBINIOJIHEHUS paboT. [lo »Tol npuumnHe, 6osbIIe ThICAYU
cryaenToB AI'Y ocratoTcst 63 )KUiIbsi 10 CUX HOP.
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THE SHORTAGE OF QUALIFIED SPECIALISTS AS ONE OF THE PROBLEMS IN
CONSTRUCTION
E.A. Krivosheitseva, A.A. Sinkina, students, 1.Y. Abukhova, senior teacher
Altai State Technical University after I.1. Polzunov

Recently civil engineering is one of the most priority orientations in Russia. At all times the
construction was a complex and labor-intensive process that was accompanied by multitude of
problems.

Although there is a large number of graduating students from technical universities and
colleges, in our country there is a shortage of qualified personnel such as architects, designers,



civil engineers, foremen and others. Consequently, the problem of shortage of personnel is an
urgent problem of today.

After graduating from civil engineering universities or colleges graduates should work on
construction sites, but in reality they do not strive to do this. A low salary and a high level of
responsibility of this profession also play a big role.

Because of the common shortage of labor, construction companies have to resort to the labor
of "migrant workers", which is bad for the quality of the construction work, as they don't have
the necessary knowledge and skills. Consequently, the quality of construction falls inevitably. It
Is very profitable in economic terms for companies-developers, therefore many of them continue
to use labor of visitors.

The fact that while teaching students very little time is allocated to the practical training
plays not the least role. To a greater degree for construction companies, a student’s practical
training is a waste of time. They are not interested in this, so the practical training does not
stimulate the development of a qualified personnel. As a result, the employer does not need
young professionals who do not have the skills while the specialists of the "old" generation do
not seek to use new technological developments in construction.

The shortage of middle-level specialists, for example, foreman, is conditioned by the fact
that lately the mastery score has greatly decreased in higher education institutions for building
specialties. For this reason, most young people take this chance and try to enter these institutions.

The cooperation between higher and secondary education institutions and construction
organizations is necessary for solving this problem. Students need practical skills that they can
get only with the support of construction companies. For solving this problem, they can start the
organization of practical training for several years. For example, they can attend travelling
seminars at construction sites, take part in scientific practical conferences with the participation
of practicing engineers and builders and so on. As a result, companies will receive a lot of new
specialists, whose skills and training will satisfy them. The big plus of young workers is that they
can apply new innovative methods in construction unlike the older generation.

The way out of this situation can also be an increasing the prestige of this profession that can
be achieved thanks to the competitive level of wages.

Consequently, the problem of shortage of skilled workers in construction can be solved by
increasing the prestige of the noble profession of builder, increasing the stable income of
workers of this sphere, corresponding to degree of risk and severity of work, and the main thing
is the full interaction of the construction organizations with students of higher and secondary
educational institutions.
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B nocnennee Bpems B Poccun 0THUM M3 NPUOPUTETHBIX HANpPaBIECHUIN Pa3BUTHSL SIBIISETCS
CTPOUTENBLCTBO 3JIaHUN M COOpYKEeHHI. Bo Bce BpeMeHa CTPOHMTENBCTBO OBLIIO TPYJOEMKHUM M
CJIOHBIM IIPOLIECCOM, KOTOPBIH CONPOBOKIAAETCI MHOKECTBOM IPOOIIEM.

HecmoTpss Ha Ooibloe KOJIMYECTBO BBITYCKHMKOB TexHuueckux BVY3oB u cpeanux
npoeCCHOHATIBHBIX YUPEXKICHUH 10 HANpaBIEHUIO «CTPOUTEILCTBO», B HAlIeH cTpaHe
HaOJIr0aeTCsl HEeNOCTAaTOK KBAIM(UIMPOBAHHBIX KaJpOB: apXUTEKTOPOB, KOHCTPYKTOPOB,
WH)KEHEPOB-TIPOEKTUPOBIINKOB, TPOpaboB u T.4. Takum oOpazom, npobiema nedunmura KagpoB
ABJIACTCS aKTyaJIbHOM HA CETOAHSIIHNN JICHb.

[Tocne okoH4aHusi cTpouTeNbHBIX BY30B nin koyuiekel BBITYCKHUKH JTOJIKHBI paboTaTh
Ha CTPOMTEIBHBIX IIJIOLIAIKaX, HO B JEUCTBUTEIBHOCTH OHHA HE CTPEMATCS 3TOrO A€IaTh, CUUTAs
paboTy Ha cTpoiike He npecTKHOW. Takxke OOJBIIYI0O POJIb B ATOM UIpaeT HU3Kas 3apaboTHas
IUIaTa U BBICOKUH YPOBEHb OTBETCTBEHHOCTH B 3TOH Mpodeccum.

W3-3a aneMeHTapHOW HEXBaTKM pPAOOYMX pPYK CTPOUTENIbHbIE KOMIIAHMM BBIHYKICHBI
npuberaTb K HCIOJIb30BaHUIO padoueil cuiibl «ractapOaiiTepoB», 4TO IUIOXO OTpakaeTcsl Ha
Ka4yeCTBE BBINOJHEHHUS CTPOHUTEIBHBIX DPAa0OT, TaKk KaKk OHM HE 00JaJal0T HEOOXOIUMBIMHU
3HAaHUAMM U HaBblkaMu. CienoBaTelbHO, KauyecTBO CTPOMTENBCTBA HeU30exkHO magaer. [[ns
KOMIIaHUI-3aCTPOMILMKOB 3TO OYEHb BHITOJAHO B dKOHOMHYECKOM ILIaHE, [I03TOMY MHOTHE U3
HUX [IPOJOJDKAIOT UCIOIb30BaTh TPY/ IPUE3KHUX.

He mocnemnioro pons urpaetT u TOT (akT, YTO NMPU OOYYEHUH CTYIEHTOB OYCHb MAJlo
BPEMEHHU BBIJCNIAETCS Ha IPOMU3BOJCTBEHHYIO IpakTUKy. B Oousbliel crenmeHu Juis
CTPOUTENIbHBIX KOMIIAHUN TPOXOXKJIEHUE CTYIACHTOM IPAKTUKHU SBJSETCS IIyCTOM TpaToi
BpeMeHU. OHU B 3TOM HE 3aMHTEPECOBAaHbI, IIOITOMY IPAKTHKA HE CTUMYJIUPYET pPa3BUTHUE
KBaJIM(ULMPOBAHHOIO KaJpOBOro MOTOKAa. B uTOre Monojble cHenualucThl, HE UMEIOILIUE 3a
IUIEYaMU HaBBIKOB IPAKTUKHU, HE HYXKHBI pa00TOAATEINIO, a CIIELUAIUCTBl «CTapOro» MOKOJICHUS
HE CTPEMSTCS MCI0Ib30BaTh HOBbIE TEXHOJOTUYHbIE pa3pabOTKU B CTPOUTENBCTBE.

HexBaTka criennanucToB CpeJHEro 3BeHa, HallpuMep, MacTepoB U MpopaboB, 0OycioBiIeHa
TE€M, YTO B IOCJIEJHEE Bpems MpoxoaHoil Oann B BY3ax Ha cTpouTenbHble CHENHATIbHOCTU
CHJIBHO MOHU3MWICA. Y 03TOMY GOJBIIMHCTBO MOJIOJIEKH, MOJIb3YSICh ITOM LIAHCOM, CTPEMSTCS
TyJla HOCTYIUTb.

Jlns pemieHust TOCTaBIEHHOW HaMU MpoOJeMbl KpailHe HEOOXOJUMO COTPYIHMYECTBO
BBICIIMX W CpPEJHUX Y4YEOHBIX 3aBEIEHUN CO CTPOUTEIbHBIMU OpranuzauusMu. CryneHTam
HY)KHBl IPaKTU4YECKHE HABBIKM, KOTOPbIE OHU MOTYT IIOJYYUTh TOJIBKO IPH IOAJEPIKKE
CTPOUTENbHbIX KoMnaHui. Tak, Hampumep, s pelieHus 3TOH NpoOJeMbl MOXKHO HayarTb
OpraHU3alUI0 MPAKTUYECKOr0 00y4eHUs B TEYEHHE HECKOJIBKUX JIET, KOTOPOE MOKET MPOXOJUTh
B pa3nuyHbIX (opMax: BBIE3IHBIX CEMHMHapaX Ha OOBEKTHl CTPOUTENHCTBA, HAYYHO-
NPAaKTUYECKUX KOH(EPEHLUAX C y4acTHEM MPaKTHKYIOLUIMX WH)XXEHEpOB U cTpouTesied u jap. B
UTOTEe, CaMU KOMIIAHUHU CMOTYT MOJYYUTh OOJIBIIOE KOJIMYECTBO HOBBIX CIIELUAIMCTOB, YbU
YMEHUS U Ybsi IMOJArOTOBKa OyIyT YIOBJIETBOPATh MX. Benp OOJBIION IIIOC MOJOABIX
pabOTHUKOB B TOM, YTO OHH, B OTJIMYHME OT OOJI€e CTapIIEro MOKOJIEHUs, CIIOCOOHBI IPUMEHUTH
HOBBIE UHHOBAIIMOHHBIE METO/IBI B CTPOUTENBCTBE.

Takxe BBIXOJOM M3 CIOXKHUBIICHCS CUTyalldd MOXET IOCIY)XUThb IOBBIIIEHUE MPECTHXKa
npodeccuu, KOTOpoe MOXKET ObITh TOCTUTHYTO OJiarofapsi KOHKYpeHTHOMY YPOBHIO 3apaboTHOM
I1aThl.

Takum o6pa3om, mpobiaeMy HEXBAaTKU KBATU(DUIMPOBAHHBIX PAOOTHUKOB B CTPOUTENIBCTBE
MOXXHO pPEHIUTh OJlarogapsi TOBBIIMICHUIO MPECTHXka OJaropogHo mpodeccuu CTPOUTENS,
YBEJIMYEHHUIO CTA0OMIIBHOTO J0X0a PAOOTHUKOB 3TOU Chephl, COOTBETCTBYIOLIETO CTENEHN PUCKA
U TSDKECTH TpyJa, W TJaBHOE — IIOJIHOE B3aUMOJICHCTBUE CTPOUTENbHBIX OpraHU3aluil co
CTYACHTAaMH BBICIIUX U CPEIHUX YUEOHBIX 3aBEICHUM.
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THE PROBLEM OF BALANCED DIET OF STUDENTS
A.A. Loginova, P.A. Romanova student, 1.Y. Abukhova, senior teacher
Altai State Technical University after 1.1. Polzunov

Food is an integral part of human life. We get essential substances with food such as
proteins, fats, carbohydrates, vitamins, minerals and water. Food replenishes our energy and
supports our life. But it is very important that the food is balanced and healthy.

The most important task of nutriciology (the science of human nutrition) is the
organization of rational nutrition. It is not a secret that the modern man began to have a
sedentary lifestyle and pay little attention to the quality of food consumed. These factors are the
cause of obesity and concomitant diseases.

The problem of nutrition for students is particularly acute. They are forced to eat and run
because of the lack of time during the breaks between classes and the limited choice of places for
catering at the university. Because of this lifestyle, fast food is very popular among students:
pizza, shaurma, hamburgers and sandwiches. In canteens and cafeterias are mainly products with
a high content of sugar and fat. The main source of energy is carbohydrates and sugar, which are
contained in sweets, baked goods and fried foods. The daily use of these products in conjunction
with the lack of sleep and high mental activity leads to problems with the digestive and
cardiovascular system.

A person should receive a complex of interchangeable and irreplaceable nutrients. To
improve the nutrition of students, it is necessary to update the material and technical base of
cafeterias and to develop a balanced menu filled with proteins, fiber and vitamins C, A, E and
group B vitamins. Students should be able to buy healthy foods such as fruits, vegetables, dairy
products, nuts. The balanced diet promotes boost in immune system and maintenance of
organism health and also increase in cerebration of the person. A three-time feeding system is
considered optimal but four meals a day is recommended in the period of taking exams and
intensive preparation for them.

Today at most the universities this problem doesn't stop being relevant, but
improvements are observed. As a result balanced nutrition of students is one of the main factors
of good health of the young generation.

I[TPOBJIEMA TTPABUJIBHOI'O IIUTAHUA CTYJEHTOB
A.A.Jlorunoga, I[1.A.PomanoBa, crynents, 1.HO.AOyxoBa, cTapiuii npenojaBareib
Anraiickuil rocygapcTBeHHbIN Texunuecknil yausepcuteT M.M.W.ITonzyHoBa

ITutanme sgBageTCS HEOTHEMIIEMOM 4YacTbI0 4YeJIOBEUECKOM KM3HH. C IMIIEH MBI
MoJy4aeM HeOOXOJMMEBIE BEUIECTBA, TaKWe KaK OeNKH, KUPBI, YTIEBO/IbI, BUTAMUHBI, MHHEPAJIbI
¥ Boja. Ena BOCHOSHSET HaIly DHEPTHUI0 W TOJJACPKUBACT HaIly XU3Hb. HO OYeHBH Ba)xHO,
4T0OBI MuUIa ObUIa COATaHCUPOBAHHOM U 3/I0POBOIA.

Baxneiime 3agaun  HYTPUIIMONOTHU (HAyKe O TIUTAaHWHM YEJIOBEKA) SIBIISETCS
OpraHu3alys paloHabHOrO NuTaHus. He cekper, 4To COBpPEMEHHBIM YENIOBEK CTal BECTH
MaJIOTIOIBIKHBIN 00pa3 *KU3HU M MaJIo YIEISITh BHUIMaHUE KaueCTBY MOTPEOIsIeMON TUIIH. DTH
(akTOpbI ¥ CTAHOBATCS MPUYMHON Pa3BUTHI OXKUPEHUS U COMYTCTBYIOIINX OOJIE3HEH.



Oco0eHHO OCTpO CTOMT mpoOieMa MUTAaHHUs CTYAECHTOB, KOTOpPBIE H3-32 HEXBATKH
BPEMEHH Ha TepepbiBax MEXAY 3aHATUSMU M OIPAaHUYEHHOCTH BHIOOpA MECT OOILECTBEHHOTO
NUTAHUS B YHHUBEPCUTETE BBIHYXKJEHBI NMUTAThCs (akTuuecku Ha Oery. M3-3a storo cpeau
CTYJICHTOB O4Y€Hb mnomyisipeH dact ¢ya: nuima, maypma, ramoyprepbl u OyrtepOpoasl. B
CTOJIOBBIX M KageTepusxX IMpeICTaBICHb B OCHOBHOM MPOAYKTHI C BBICOKUM COJEpKaHUEM
caxapa u >xupa. OCHOBHBIM HMCTOYHHMKOM SHEPTUU SIBISIOTCS JIETKOYCBOSEMbIE YIIIEBOABI U
caxap, KOTOpPbIE COACPKUTCS B  CHAJOCTAX, MYYHBIX M JKapeHbIX HU3Jenusx. ExenHeBHoe
ynotpeOjeHre TaKuX MPOJYKTOB B COBOKYIMHOCTH C BBICOKOM YMCTBEHHOW HArpy3kou, u
HEIOCTaTKOM CHAa BeIeT K BO3HUKHOBEHHMIO TpoOJeM C  MHINEBAPUTEIBHOM H
CEepPAECYHOCOCYIUCTON CUCTEMOM.

UYenoBek MOJDKEH IOJIy4aTh BECh KOMIUIEKC 3aMEHHMBIX M HE3aMEHUMBIX IHIIEBBIX
BeuiecTB. llosTomMy [ yinydlieHUS MUTaHUS HEOOXOAWMO OOHOBIATH MaTepUaibHO-
TEXHUYECKyl0 0a3y mpennpuaruii OOIIECTBEHHOrO MHUTAaHUS, pPabO4YMii TMepcoHal W
pa3pabaThiBaTh cOaaHCUPOBAaHHOE MEHIO Ooraroe 6enkaMu, kiaeTdyaTtkoi U ButamuHamu C, A, E
u rpynmsl B. YV CTyAeHTOB J0KHA OBITH BO3MOXHOCTH NPUOOpETaTh MOJE3HBIE MPOAYKTHI,
Takue Kak (pPYKThl, OBOIIM, MOJIOYHBIE MPOAYKTHI, opexu. COamaHCHpOBaHHAs JueETa
CHOCOOCTBYET YKPEIUICHUI0 MMMYHHON CHCTEMBI U MOJIICPKAHUS 3[0POBbsI OPTaHU3Ma, a TaKKe
MOBBILICHUIO YMCTBEHHOM JEATENBHOCTH 4YesoBeka. ONTHUMabHBIM CUUTAeTCS Tpexpa3oBas
cUcTeMa THTaHUS, a B MEPUOJA CHAYM DSK3aMEHOB M YCHJIEHHOH TOJATOTOBKM K HUM
PEKOMEHIyeTCs YEThIPEXPA30BOE MUTAHHE.

Ha ceronnsmnuii 1eHb B OOJNBIIMHCTBE YHMBEPCUTETOB 3Ta IpoOiieMa HE IEpecTacT
OBITh aKTyallbHOW, HO HaOmIoAalTcs yiydiieHus. Takum o0pa3oM, palMOHAIFHOE MUTAHUE
CTYACHTOB SIBIISIETCS OJTHUM M3 IJIABHBIX (PAKTOPOB KPETKOTO 37J0POBbS MOJIOOTO TTOKOJICHHUSI.

ANALYSIS OF THE MARKET OF EMBROIDERY SERVICES OF CITY BARNAUL
A.A. Lunyegova, student, G.D.Degtyar, senior teacher
Altai State Technical University after I.I. Polzunov

In this age there is much competition on the market of services. What do to stay one step
ahead of the rivals and outrival in combating competition for sympathy of clients? Embroidery
can help to work up a reputation! business people early enough understood that in competitive
pressures embroidery can be done a powerful weapon. One of the first it was felt by big
companies, carrying out promo-actions. They dressed the volunteers shirts and hats with
stitching logo of their company. It is custom to present the business partners embroidered
pictures, pennants and even banners. Embroidery is used to decorate interior, things with hotel,
tourist localities, sport club symbolism. Personal of shops, sanatoriums, hospitals, railways wear
uniform with embroidered logos. Even cell phone is decorated with embroidery. All this is
possible because machine embroidery drawing unlike handwork works out level and without any
weakness. The key is that picture can be reproduced as many times as you like. It was machine
embroidery that could turn old artwork into accessible thing.

Talk a little bit about embroidery service market. We would imply that it covers either
production of goods with needlepoint or provision of different types services, relating to
embroidery process. Take all potential market for 100 percent. In this every client ranks his niche
in the market segment. Segmenting the market can be done variety of ways. By destinations,
activities, products and services, for example:

» manufactured products with embroidery

* creating embroidery design

» making embroidery to order

Or:

 embroidery for individuals

» embroidery for clients of small business



« embroidery as business for business

In that way, most part of the market is mass production of embroidery for business with
minimum of creativity, and the other part is individual client requesting uniqueness.

Let's consider segment serving embroidery for individuals:

« A client capable to pay dearly, will be stay in a rather intimate gathering. To find him a
lot harder. Client needs special representation functions, knowing how a focus can be done ant
est. Such client is overly critical very often, you have to be prepared for this.

« A client who is ready to pay, but very little, claims share which is greater twice. He is
looking for where is cheaper, but to be as well as anyone.

Having considered embroidery market in Barnaul city we can see wide variety of
companies earning in this industry. Here we have either small atelier specializing in individual
work or larger enterprise manufacturing production for different companies or, for example,
edational institutions. Despite all of this there is still is an opportunity for opening and
developmenting new organizations in the embroidery area.

Now there are more than 20 locations in the city, where you can order embroidered
products:

« Style, atelier

* Germinal, salon-atelier

* Nelly, atelier

« Altayflag

« Centre of computer embroidery of Kutuzov A. V.

« Larisa, dressmaking

* Simary, dressmaking

* My, needle factory

* Aviator, studio of computer embroidery

It is worth drawing special attention to companies specializing only on embroidery.
Namely it commands main price ranges. So, for example, Centre of computer embroidery of
Kitorov A. V. works since 2003 year and have enough experience of work with embroidery on
different clothes: child, sport, corporate, work clothing, and also on different tissue and
materials and large base of clients.

Further development all organizations in this area in Barnaul precludes the lake of official
website where you can find relevant information about production, know feedback and price.
Because marketing is bad developed the companies lake clients.

Another factor delaying growth industry is emergence cheaper replacement - printing on
textile. So way printing of the picture is less employment-intensive, quicker in the production
what means lower cost of finished product. But the printing have its shortcomings such as
fragility and need for observance certain climatic conditions during technological process. Also
high quality of pictures can be reach when used light fabric.

In summary, | would like to say, that area of machine embroidery is quite large and has a
good prospect. In order for to be successful in this field should be take into account many
factories affecting the financial side.

AHAJIN3 PBIHKA BBIIIMBAJIBHBIX YCIIYT TOPOJA BAPHAVIIA

A.A. Jlynerosa, crynent, I'.J[. lertsapsp, crapimuii npemnojiaBaTennb
AnTaiickuil rocyaapCcTBEHHbIN TexHUuecKuil yHuBepcuteT uM. M.1. IlonsyHoBa

B Ham Bek Ha pbIHKE yCIyr KOHKYpPEHIMsl O4eHb Bbicoka. Kak ObITh Ha miar Bmepeau
KOHKYPEHTOB U IIPEB30MTH UX B OOpHOE 3a CUMIIATHIO KIMEHTOB? BhIIIMBKa TOMOXKET 3aBOEBATH
penyrauuio! JlenoBble JIOJM JOCTAaTOYHO OBICTPO MOHSUIM, YTO B KOHKYPEHTHOW Oopnbe
BBIIIMBKY MOKHO CJ€JaTh MOIIHBIM opykueM. OJIHUMHU U3 MEpBBIX ATO MOYYBCTBOBAIHU
OoJblIMe KOMITAHUH, TPOBOJUBINKE MPOMO-akiuu. OHM OJeNIi CBOMX BOJIOHTEPOB B MalKU U



KEMKH C BBIIIUTBIMU JIOTOTHIIAMHM KOMIMAaHUK. CBOMM NapTHEpaM HPHUHATO JAPUTh BBILIUTHIE
KApTHHBI, BBIMIIENBI, JaK€ 3HAMEHA. BBINIMBKY HMCHOIB3YIOT Il YKpAlIeHHs HHTEPHEPOB,
BEUIE C CHMBOJMKON TOCTHHMI, TYpPUCTHYECKUX 0a3, CHOPTUBHBIX KiyOoB. COTpyIHUKH
Mara3suHoOB, CaHAaTOpPUEB, OONBHUI], >KEJIE3HbIX JOPOr XOIAT B YHU(MOPME C BBIIIUTHIMU
joroturamMu. Jlaxe 4exJbl 711 COTOBBIX TeIE(POHOB YKPAIIAIOT BHIMIKUBKOW. Bce 3TO BO3ZMOKHO
Onarojgaps TOMY, YTO MAalllMHHAs BBIIIMBKA B OTJIMYME OT PYYHOM IMOJydaeTcss pOBHOHM u 0e3
KaKUX-TM00 M3bAHOB. ['JTaBHOE - PUCYHOK MOXHO BOCIPOM3BOJAUTHCS CKOJBKO YrOAHO pas.
ViMeHHO MalIiHHas! BHIIIMBKA CMOTJIA IPEBPATUTH CTAPUHHOE UCKYCCTBO B OOILIEOCTYITHOE.

[loroBoprM HEMHOro O pBIHKE BBIIIMBAIBHBIX YCIyr. bynem nonpasymeBarb, YTO OH
OXBaThIBAET KaK IIPOU3BOJICTBO TOBAPOB C BBIIIMBKOM, TaK U MPEIOCTABICHUE PA3IUYHBIX BUJIOB
YCIIYT, CBSI3aHHBIX C MPOILIECCOM BBIMIMBKU. [IpumeM Bech moreHumadbHbIM peiHOK 32 100%.
IIpy >TOM KaXKIplii KIMEHT 3aHUMAaeT CBOK HHILY, B CBOEM CETMEHTE 3TOr0 phIHKA.
CerMeHTHpOBaTh PHIHOK MOXKHO DPa3NUYHBIM 0OpazoMm. Hampumep, mo HampaBieHHSIM BHIOB
JIeATEIbHOCTH:

e['0TOBBIEC U31ENM C BBILIUBKOM
e Pa3zpaboTKa BBIIMBATIBHBIX IU3AIHOB
e I3roToBiieHNE BBILLIMBKY Ha 3aKa3
JInbo:
e BpImnBKa JIJIs1 YaCTHBIX JIULL
e BpimnBKa JU1sl KIMEHTOB MaJIoro Ou3Heca
e BrimuBka, kak OM3HEC JyIs Ou3Heca

TakuMm o0pa3zoM, OoJplias 4acTh PbIHKA - 3TO MAaccOBOE NPOU3BOJACTBO BBIIIMBKU JUIS
Ou3Heca ¢ MUHUMYMOM TBOpPYECTBAa, a JAPYrOMl CErMEHT - 3TO WMHIWBUIYaTbHBIA KIMEHT C
3aIIpOCOM Ha YHUKAJIbHOCTb.

PaccmoTpum cerMeHT , 00CTyKUBAIOIIUI BBIIIUBKY JJIsl YACTHBIX JIMII:

e  KimeHT, ciocoOHBIH 3amIaTUTh 10pOro, Oy1eT HaXOAUTHCS B TOBOJIBHO Y3KOM
Kycouke. HaliTu ero MHOTO cli0’kHEe, Ha 3TOro KJIMEHTa HyXHa oco0asi IpeICTaBUTENbCKas
paboTa, 3HaHHE TOT0, KaK M Ha YeM MOXKHO cJleNlaTh aKIEHT U T.1. OueHb 4yacTo Takoil
KJIMEHT YpEe3MEPHO MPUIUPUUB, K ITOMY HaZ0 OBITH TOKE TOTOBBIM.

e Paza B 2 G0sbLIYIO 0JI10, 3aHUMAET KJIMEHT, KOTOPBIA TOTOB 3aIIaTUTh, HO
coBceM HeMHoOro. UmieT rie nojemniesie, HO 4To0 ObITh "HE XyXke Apyrux'".

PaccMoTpeB pbIHOK BBIIIMBKY B ropojie bapHayin MokHO 3aMeTUTh 00JIbIlIOE Pa3HOOOpa3ue
KOMIIaHUi, 3apa0aThIBalOIIMX B IaHHOM oTpaciu. 31ech MPUCYTCTBYIOT KaK HEOOJbIINE aTelbe,
CHelHaIu3upyIoLIecs Ha MHIUBUAYAJIbHBIX padoTax, Tak M Oojee KpyIHbIe NPeANpHUsTHS,
M3TOTABIMBAIONINE MPOAYKIMIO JJI Pa3jIMYHbIX KOMIIAaHUW WM, HalpuMmep, Y4eOHBIX
3aBeneHui. Ho, HecMOTps Ha 3TO BCe €llle CYIIECTBYET BO3MOXKHOCTD JUIsl OTKPBITHS M Pa3BUTHS
HOBBIX OpPTraHU3alui B cepe BHIIINBKU.

Ceituac B ropose HacuutbhiBaercs Oonee 20 agpecoB, IJie MOXKHO 3aKaszaTh H3JIENHE C
BBILIMBKOM:

o CTHIIb, aTEIbe

e KepMuHaib, cajJoH-aTeNbe

eHennu, aTenne

o Anraiicmar

ellenTp xomnproTepHOM BeIIMBKY KutopoBa A.B.
e Jlapuca, mBEHHOE aTeibe

e CuMapu, arenbe

eMoé¢, mBeiiHas (abpuxa

e ABHATOp, CTYIUsI KOMITBIOTEPHOU BBIIIIMBKU

Oco0oe BHHMaHuE€ CTOMT OOpaTUTh Ha KOMIIAHHWM, CIELHUAIU3UPYIOLIUECS TOJIbKO Ha
BbIIIMBKE. VIMEHHO OHM 3a7al0T OCHOBHBIE II€HOBBIE paMKu. Tak, Hampumep, LleHTp
KoMIbloTepHON BbIIKMBKM KutopoBa A.B. paboraer yxe ¢ 2003 roma u mMeeT JOCTaTOYHO
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onvima pabdomvl C 8bIUUBKOU HA PA3IUYHOU 00edwcoe:; OemCKOU, CHOPMUBHOU, KOPROPAMUBHOL,
cneyooedcoe, a makaice, Ha PAIUYHBIX MKAHAX U MAmepuanax, u O0IupHyro 0a3y KINEHTOB.

JlanbHeleMy pa3BUTHIO BceX opranm3anuii ganHod cdepsl B bapHaynme wemaer
OTCYTCTBHE O(UIIMATBHBIX CAUTOB, HA KOTOPBIX MOXKHO HAlTH HEOOXOAMMYIO MH(OPMAIIHUIO O
OPOAYKIMH, Yy3HAaTh OT3bIBBI M IEHBl. M3-3a IUIOXO pa3BUTOrO MAapKETHHra KOMIAHHWU
HCIBITHIBAIOT HEIOCTATOK KJIMEHTOB.

Eme ogauM (GakToM TOPMO3SALIMM POCT OTpACIH SIBIAETCS MOSBICHUE Ooiee AemeBon
3aMEHBbI - MeyaTH Ha TKaHU. Takol croco0 HaHECeHUs PUCYHKa SIBISIETCS MEHEE TPYIO0EMKUM,
Oosiee OBICTPHIM B MPOM3BOJICTBE, YTO O3HAYAET MEHBIIYI0 CTOMMOCTb TOTOBOTO M3/eNus. XOT
nevyaTth UMEET CBOM HEJIOCTATKH, TaKUE KaK HEJOJTOBEYHOCTh U HEOOXOJUMOCTh COOJIIO/ICHUS
OTIpPENICICHHBIX KJIMMATHYECKUX YCIOBUH BO BpeMs TEXHOJOTHYECKOro Iporecca. Takxke
BBICOKOE Ka4eCTBO M300paXEHHM TOCTUTAETCsl TOJILKO MPU UCIIOJIb30BAHUHU CBETIJION TKaHHU.

[TogBonst WTOorM, XOTENOCH OBl CKa3aTh, YTO cdepa MAMIMHHOW BBIIIMBKH JOCTAaTOYHO
oOlmIMpHa M UMEET XOpOoIIHe NepcrneKTuBbl. s Toro 4ytoObl JAOOMTHCS ycmexa B JIaHHOM
o0iacTd HEOOXOAMMO YYUTHIBATH MHOTHE (DaKTOPBI, BIUSIONIME HAa (PUHAHCOBYIO CTOPOHY
BOIIpOCA.

ANALYSIS OF POWER BREAKS IN TERRITORIAL AND INDUSTRIAL
COMPLEX OF THE ALTAI TERRITORY
I. S. Malkov, student, E. N. Merkulova, associate professor
Altai State Technical University after 1. I. Polzunov

Failures in power distribution networks can bring significant economic damage to the
territory, mainly due to technological interruptions in industrial enterprises. Therefore,
consideration of the primary data, systematization and analysis of electricity supply interruptions
and its economic consequences are important. The amounts of damage from these interruptions
to industrial enterprises, divided by an emergency or planned power shortage for different
industries and types of enterprises are listed in the Russian reference literature [1]. However,
these data do not cover the full range of industrial facilities and they are not updated to the
present as well.

Power outages are usually divided into: short-term (up to 3 hours); average duration
(from 3 hours to 1 day) and long (day or more). The analysis of the reference data, taking into
account the features of territorial and industrial complex of the Altai Territory [1, 2], shows that
the specific indicators of economic damage from power outages are higher for sudden short-term
and long-term violations. The biggest damage is observed at: heavy mechanical engineering and
metal working, manufacture of an artificial fiber, plastic, the textile and food-processing
industry. There are no data for short-term and long-term violations for the priority directions of
energy consumption of the Altai Territory (housing and communal services of the city and
agriculture).

This paper contains an analysis of the interdependency of power outages economic
damage from the power shortage in distribution networks of the existing power supplying
enterprise of the Altai Territory. The branches of the territorial and industrial complex of the
region are main consumers of electric power. Statistical data are collected on the basis of the
electronic version of the journal of applications for equipment repair outputs and the journal of
technological irregularities accounting for 2017. The data includes date, time, duration, object
and type of shutdown, the amount of power shortage and economic damage, the owner of the
facility. The methods of primary statistical data processing were used for the analysis: the
probability distribution density of the damage caused by power breaks was composed, the
mathematical expectation was calculated.

The results of statistical processing of information about the number and duration of
applications for repair of equipment, the number of interruptions of electricity supply in
distribution networks showed that: the emergency services are accounted for 5.7% of the total



number of unscheduled works for power failures eliminating, their part in the total duration of
emergency works is 16.3%; 8.1% of the total number of applications are for the urgent
equipment repair outputs — it takes 83.7% of the emergency work time. During the analyzed
period, 298 cases were accompanied by a power shortage. The amount of economic damage for
short-term interruptions linearly correlates with the value of power shortage with a coefficient of
reliability of 0.92.

Figure 1 shows the probability distribution density of economic damage value during
short-time interruptions. The function is obtained by grouping the available data, with a
horizontal axis interval: 0.05.
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Figure 1 — Probability distribution density

This dependence is a Poisson distribution. This is explained by the fact that the power
failures are quite rare events and independent of each other. The probability of minor damage is
much higher than the probability of significant. The major part is made up of short outages with
small power shortage and small amount of damage — their probability is maximal. For outages of
0.03 to 0.06 hours duration, the damage value is assumed to be practically equal to 0, i.e. the
interruption of electricity supply does not entail any significant damage. For this dependence, the
mathematical expectation of the damage value was estimated as the sum of the products of the
values and its probabilities (for a discrete random variable). The mathematical expectation has a
value equal to 520 rubles.

Thus, the analysis of interruptions of electricity supply for consumers of the territorial
and industrial complex of the Altai Territory over the last year indicates the prevalence of short-
term interruptions with a mathematical expectation of 520 rubles. These data can be used in
developing of technical and economic measures for energy efficiency improving.
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AHAJIN3 HAPYILIEHUI 3JIEKTPOCHABXEHUS TEPPUTOPHUAJILHO-
[TPOMBIIIJIEHHOI'O KOMITJIEKCA AJITAMCKOI'O KPAS
H. C. Masikos, crynent, E. H. MepkyioBa, k.¢.H., TOLEHT
Adnraiickuil rocyaapcTBeHHbIN TexHnueckui yuusepcutet umenu U. U. [TonzyHosa



Hapymienne »snekTpocHaOXXeHUsT B paclpefesUTeNbHBIX CETAX MOXKET IPUHOCHUTD
3HAUUTENBHBI DKOHOMHUYECKUH ymepOd Ui TEeppPUTOpUH, TJIABHBIM O00pa3oM 3a CYeT
TEXHOJIOTHYECKHUX MEepPEPhIBOB HA MPOMBINUICHHBIX MpeAnpusaTHsaX. [losToMy ydeT mepBHUHBIX
JAHHBIX, CHCTEMAaTH3allis W aHAIW3 HApPYIICHUW SHEPrONOTPEOJICHUS U WX IKOHOMUYECKHX
MOCNEACTBUM  SIBJIETCA AaKTyaJbHbIM. YJelbHbIE TOKa3aTenud ymepba oT mnepepbiBa
AJIEKTPOIHEPTUH MPOMBIIIJICHHBIX MPEANPUITHI, OTHECEHHBIE K aBapUITHOMY WM IJIAHOBOMY
HEJOOTIIYCKY OJJICKTPOOHEPIHMH MJii OTACNBHBIX OTpaciel MNPOMBIIUIEHHOCTH U BHJIOB
OPEANPUATHIA, TPUBEICHBI B OTCUYCCTBCHHOM crpaBouHOM juteparype [1] mo cocrosiHuio Ha
1958-1988 roapl. OnHAKO ATH TAHHBIE HE OXBATHIBAIOT BECh CIIEKTP IMPOMBIIIUICHHBIX 0OBEKTOB,
KpOME TOT'0, OHU HE aKTYaJIM3UPOBAHbI HA HACTOSLIUNA MOMEHT.

[lepepnIBbl 31EKTPOCHAOKEHUSI MPHUHITO JEJIUTh HAa: KpaTKOBpEeMEHHbIE (10 3 4acoB);
CpeIHel MPOoI0JKUTENLHOCTH (0T 3 4acoB 10 1 CyTOK) M JUIUTeNbHbIE (CYTKH U OoJee). AHanu3
CIIPABOYHBIX JAHHBIX C YYETOM OCOOCHHOCTEH TEPPUTOPUATBHO — MPOMBIIUIEHHOIO KOMILIEKCa
Anraiickoro kpas [1,2] moka3pIBaeT, 4TO yIelbHBIC TOKa3aTenu yiepda OT MepephIBOB
ANEKTPOCHAOKEHUST BBIIIE [UIsI BHE3AMHBIX KPAaTKOBPEMEHHBIX M JJIUTENbHBIX HapYIICHH.
HaubGonpmmii  ymep®d HaOmonaercss y NOTpeOMUTENeil: TSDKEIOe MAIIMHOCTPOSHHE U
METaII000paboTKa, MPOU3BOACTBO HCKYCCTBEHHOTO BOJIOKHA, IUIACTMACC, TEKCTWJIbHAs U
NUINEBasi MMPOMBIIUICHHOCTh. Jl7si mpuOpuTEeTHRIX HampasieHuid sHepromorpednenus (KKKX
ropojia U CelbCKOE XO3AHUCTBO) ISl KPATKOCPOUHBIX U JUIMTEIbHBIX HapyIICHUN TaHHBIC
OTCYTCTBYIOT.

Jlannast paboTa cOEpKUT aHATN3 3aBUCIMOCTH SKOHOMUYECKOTO yIiepOa OT MmepephIBOB
ANIEKTPOCHAOXKEHUS OT HEIOOTIYCKAa »JJIEKTPOIHEPTrUU B PACHPEICTUTEIBHBIX CETSIX Ha
NEHCTBYIONIEM MPEINPUITUH SHEprocObiTa AnTaiickoro kpas. [loTpeOuTensiMu IeKTpO3IHEPTUH
SBIISIIOTCA OTPAacid TEPPUTOPUAIBHO — IMPOU3BOJICTBEHHOIO KOMIUIeKca Kpas. CTaThuCTUYECKHe
JTaHHbIE COOpaHbl HAa OCHOBE JJEKTPOHHOM BEPCHH JKypHalla 3asBOK Ha BBIBOJ B PEMOHT
000pyI0BaHUs M KypHaJla ydeTa TeXHoJIornueckux HapymieHu# 3a 2017 rox. OHM BKIIOYAIOT
CBEJICHHsI O JIaTe, BPEMEHH, MPOJIOJDKUTEIILHOCTH, O0OBEKTe U THUIE OTKIIOYEHHS, HEJOOTIIYCKe
AJIEKTPOIHEPT UM, BETUIMHE SKOHOMUYECKOTO yIiepoa, MpuHaAIexKHOCTH o0bekTa. [l aHanmn3a
MCIIONIb30BAIMCh METOJbl MEPBUYHON CTATUCTHUECKON 0O0pabOTKM MaHHBIX, ObLIa COCTaBlieHA
GyHKIUS pachpenesieHus], BBIYUCICHO MaTEMaTHYECKOE OXHUIAHUE CIy4yalHOW BEIUYUHBI
yiepoa.

Pesynbrartel  cratuctuueckoi 0OpaOOTKM  TMEPBUYHBIX  JAHHBIX O  MEpephIBax
DIIEKTPOCHAOKEHHSI B PACIPEACNUTENbHBIX CETAX M0 KOJMYECTBY 3aiBOK Ha PEMOHT
000pyI0OBaHUs, TMPOJODKUTEIIBHOCTA BBITIOJIHEHHS pa0OT TMoOKa3ajid, 4YTO: OT OOIIero
KOJIMYECTBA HEIUTAHOBBIX pabOT MO YCTPAHEHUIO HApPYIIEHUH SJIEKTPOCHAOKEHHUS aBapHilHbIE
coctaBistoT 5,7 %, ux n0as B oOuiel MpoJoIKUTEIbHOCTH padoT MO JIMKBUAALMK CUTyallUu
coctaBmnsieT 16,3%; Ha JOTI0 HEOTIOXKHBIX MpuxomauTcs 8,1% obmiero konuyecTBa 3asBOK Ha
BBIBOJI 00OPYZOBAHUS B PEMOHT, MPOJOJIKUTEIBHOCTh BBIMOJIHEHUS paboT 3aHumaer 83,7 %
o0miero BpeMEHH; 3a aHaM3UpPyeMbIil mepuoj 298 ciydaeB COMPOBOXKIAINCH HAIUYUEM
HEJOOTITYCKa JJICKTPOIHEPTUH, BEIWYMHA MaTEPHAIBHOTO yIiepOa s KpaTKOBPEMEHHBIX
NEPEPHIBOB  JINHEMHO KOPpPEIUpPYeT CO 3HAYEHUEM HEIOOTIYCKa AJIEKTPOIHEPIHUH ¢
koa¢punmenTom gocroseproctu 0,92.

Ha pucynke 1 mnpezacTaBieHa IUIOTHOCTb pAaCHpEAe/iCEHUs] BEPOSTHOCTH 3HAYEHUS
MaTepHaIBHOTO yIIepOa TpH KPAaTKOBPEMEHHBIX OTKIIOYCHHUSX. DYHKIUA TOJy4YeHA IyTEM
TPYNIUPOBKH UMEIOIIUXCS JaHHBIX, C MHTEPBAJIOM pa30ueHus 1Mo ropusoHTanbHon ocu: 0,05.
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Pucynok 1 — ITnotHOCTh pacnpeneneHus

JlaHHast 3aBHCUMOCTH TIPEJICTABISIET cOo0oi pactipenenenue [lyaccona. 3To o0bscHsETCS
TE€M, 4YTO OTKJIIOYEHHMS IPOUCXOIAT JOCTATOYHO PEOKO W HE3aBUCUMO Jpyr OT JApyra.
BeposiTHOCTh HE3HAUUTENBHOTO yIllepOa HAMHOTO BBILIE, YEM 3HAUUTEIBHOrO. bounblryto yacTh
COCTaBJIAIOT HEMPOJOJKUTEIbHbBIE OTKIIOUEHHSI ¢ HEOOJIBLINM HEAOOTIIYCKOM 3JIEKTPO3HEPTUU
U HEOOJBUIMM 3HAaYeHUEM yiepOa — BEpOATHOCTb HUX HPOSABICHHS MakcuMaibHa. Jlis
OTKJIFOUEHUH mpoaosnKuTenbHOCThi0 OoT 0,03 mo 0,06 4 3HaueHue ymepba NpUHUMAETCS
IpakTU4eCcKu paBHbIM 0, T.€. MepepbIB 3JEKTPOCHAOKEHUS HE BJEUET 3a COOOW 3HAYMMOTO
yuep6a. s naHHONW 3aBHCHMOCTH OLIEHHMBAJIOCh MaT€MaTHUECKOE OXHMJAaHHE 3HAYCHMS
yiep0a, Kak cyMMa MPOU3BEICHUN 3HAUYECHUSI HA €0 BEPOSITHOCTH JJIsi JUCKPETHOM CIydailHOU
BEJIMYMHBI. MaTeMaTHuecKOoe OKUAAHUE UMEET BEINUUHY, paBHYO0 0,52 T. p.

TakuMm oOpa3om, aHaINU3 HapyILLIEHUI 3HEProcHa0KeHUsl IOTpedUTeNneil TeppuTOpUaIbLHO-
IPOMBIIIJICHHOTO KOMILIeKca ANTaiicKoro Kpas 3a MocjeHui Iojl yKa3bIBaeT Ha Mpeobiaianue
KPaTKOBPEMEHHBIX IEPEPHIBOB C MaTEeMaTHYCCKUM OXuaanueM ymiepoa 0,52 1.p. DTu naHHBIC
MOTYT OBITh HCIIOJNB30BaHbl MpPH Ppa3pabOTKe TEXHUKO-3KOHOMHUYECKUX MEpOIPUATUH MO
MOBBIIIICHUIO SHEPTOdI(P(HEKTUBHOCTH.
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PROBLEMS OF MODERN PHYSICS
Ovcharova S.D. — student, Pronina T.V. - senior teacher
Altai State Technical University after I.I. Polsunov (Barnaul)

The pace and speed of the development of science in our time is amazing. Literally in the
continuation of one or two human lives, there have been gigantic changes in physics, astronomy,
biology, and in many other areas. For example, in 1932 a neutron and a positron were
discovered. But before that only the electron, proton and photon were known. It is also useful to
recall that the first great physicists: Aristotle and Archimedes are separated from us by more than
two millennia. But then science progressed relatively slowly. Only from the time of Galileo and
Kepler, physics began to develop at an ever accelerating rate.

One way or another, one can hope that in the twenty-first century science will develop no
less rapidly than in the twentieth century. The difficulty as it seems to me, is connected with a
huge increase in the accumulated material, in the volume of information. Therefore, there was an



urgent need to unite its main issues together. It is a question of making up some list of problems
that seem to be the most important and interesting at the moment.

Behavior of matter in superstrong magnetic fields.

There is nothing new about the matter in superstrong magnetic fields (specifically, in the
cortex of neutron stars), and also about the simulation of the corresponding effects in
semiconductors. Such a remark should not discourage or raise the question: why then put these
problems on the "list"? First, they, in my opinion, have a certain charm for the physicist; and
secondly, an understanding of the importance of the issue is not necessarily related to a sufficient
knowledge of his condition to date. After all, the "program™ is precisely aimed at stimulating
interest and encouraging specialists to cover the state of the problem in accessible articles and
lectures. [1]

Multiverse

Are there any physical reasons for the existence of other universes that are fundamentally
unobservable? The possibility of the existence of a multiverse generates various scientific,
philosophical and theological questions. This idea is actively used, for example, in string theory.
The assumption of the existence of a multiverse is also used in the many-world interpretation of
quantum mechanics. [2]

Theoretical physics cannot answer a whole series of questions yet, for example: how to
build a quantum theory of gravity and combine it with the theory of other interactions; why there
are, apparently, only six types of quarks and six types of leptons; why the neutrino mass is very
small; how to determine from theory the fine structure constant 1/137 and a number of other
constants, etc. In other words, however grandiose and impressive the achievements of physics,
there are plenty of unresolved fundamental problems. The theory of superstrings has not
answered such questions yet, but it promises success in the right direction.

The theory of superstrings has not led to any physical results yet, and they can be referred to
mainly "physical hopes,” as LD Landau liked to say, and not about the results. But what is called
the results? After all, mathematical constructions and the discovery of various symmetry
properties are also results. This did not stop the physicists investigating the strings, to apply to
string theory and not too modest terminology - the "theory of everything". [1]

Quantum gravity

Despite the active research, the theory of quantum gravity has not been constructed yet. The
main difficulty in its construction is that the two physical theories that it tries to tie together-
quantum mechanics and general relativity-rely on different sets of principles. [2]

As well as one of the problems of the modern development of physics and sciences in
general, | can relate the following. Now in our country pseudoscience and paranormal beliefs are
widely spread and propagated: astrology, shamanism, etc. The population of Russia is deceived
by television and radio programs, articles and books of unscientific content. In the domestic state
and private media the coven of sorcerers, magicians and prophets does not stop. Pseudoscience
seeks to penetrate all strata of society, all its institutions, including the Russian Academy of
Sciences. [1]
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bapnayur)

Temn u cKOpOCTh pa3BUTHUS HAYKU B HAIlle BpeMsl IOpaxkaroT. bykBanbHO, B TEUEHHE OJJHOM -
JIBYX YENIOBEYECKUX >KU3HEH, MPOU3OLUIM TUTAHTCKUE W3MEHEHHsS B (HU3UKE, ACTPOHOMHH,
OMOJIOTHH, Ja ¥ BO MHOTHUX Apyrux obnactsax. Hampumep, B 1932 r. ObUIM OTKPBITHI HEUTPOH U
MO3UTPOH. A Belb 10 ATOro OBUIM M3BECTHBI TOJBKO AJICKTPOH, MPOTOH U ¢oToH. [lomesno
BCIIOMHHUTb M TO, YTO TEPBbIC BeJIMKHE (U3UKH: APUCTOTENh U ApXHMEN OTIEJICHbl OT Hac
Oosnee yeM IByms ThicauenerusMu. Ho B nasbHeleM Hayka MporpeccupoBajla CPaBHUTEIBHO
MeanieHHo, Jlumb co Bpemen ['ammies u Kemnepa dusuka ctana pa3BUBaThCs yCKOPSIOUUMUCS
TEMIIaMHU.

Tax nnu uHaye, MOXKHO HalleAThCS Ha TO, uTo B XXI Beke Hayka OyZeT pa3BUBAThCS TaK ke
ObIcTpO, Kak M B XX crojeTuu. TpyaHOCTh Ha 3TOM NYTH, KaK MHE KaKETCs, CBA3aHa C
TUTaHTCKUM YBEJIMUYEHHEM HAKOIUIGHHOTO MaTepuana, obobema uHpopmauuu. [lostomy wu
BO3HUKJIA Takas HEOXOAMMOCTb CBECTH OCHOBHBIE €€ BOIPOCHl BOEAMHO. Peub wuper o
COCTaBJICHMM HEKOTOPOTO CIHCKa MpoOJieM, MPeCTAaBIAIOIIMXCS B JJaHHOE Bpems HauOolee
BaXHBIMU U UHTEPECHBIMHU.

[loBeneHue BelecTBa B CBEPXCUIIbHBIX MArHUTHBIX MOJISX.

O BeriecTBe B CBEPXCHIIBHBIX MarHUTHBIX MOJISIX (KOHKPETHO, B KOPE HEUTPOHHBIX 3BE€311), a
TaKkKe O MOJEITUPOBAHUU COOTBETCTBYIOIIMX 3()(PEKTOB B MOIYNPOBOAHHKAX HET HHYETO
HoBoro. [logo6HOe 3amedaHne He JOJKHO O0ECKypakMBaTh WJIM BBI3bIBATh BOIPOC: 3aYEM K€
TOrJa MoMeniath 3T mpobsieMsl B "criucok"? Bo-mepBbix, OHU, HA MOW B3TJISA, UMEIOT HEKYIO
npenects s (PU3MKa; a BO-BTOPBIX, MOHMMaHHE BaKHOCTH BOIMPOCAa BOBCE HE 00s3aTEIbHO
CBSI3aHO C JIOCTATOYHBIM 3HAaKOMCTBOM C €ro COCTOSHMEM Ha CEroAHSIIHUN JeHb. Benp
"mporpamMMa" Kak pa3 ¥ HWMEET IeNbI0 CTUMYJIHPOBATh MHTEPEC M TMOOYAWTH CIICHUAINCTOB
OCBEILIaTh COCTOSIHHME MPOOJIEMbI B IOCTYIHBIX CTaThsIX U JEKIHX. [1]

MynbTUBCENEHHASA

CymecTByIOT 71 (U3MYECKUE NPUYMHBI CYIIECTBOBAHUS JPYTUX BCEJIEHHBIX, KOTOpHIE
HEBO3MOXXKHO  YBUJETh? BO3MOXHOCTH CyIIECTBOBaHUS MYJIbTHBCEIIEHHOM IMOpPOXKIaeT
pasinyHble HayuyHble, (GWIOCOPCKHE M TEOJIOTHYeCKue BOMpochl. JlaHHas ujaes aKTUBHO
UCIIONIb3YETCS, Hampumep, B Teopuu CcTpyH. IlpenmonokeHne o  CyIIeCTBOBAaHUU
MYJIBTUBCEIICHHON MCIOJNB3YyEeTCd TakKe€ B MHOTOMHMPOBOM HHTEpIPETAlMM KBAaHTOBOM
MexaHuku.[2] Teopernueckass (usuka eime HE MOXKET OTBETUTh Ha IIEJIBIA Psi BOIPOCOB,
HarpuMep: Kak MOCTPOUTh KBAHTOBYIO TEOPHUIO IPAaBUTALIMU U OOBETUHUTE €€ C TEOPUEH IPYrux
B3aMMOJICHCTBUI; MOYEMY CYIIECTBYET, MMO-BUAMMOMY, TOJIBKO IIECTh THIIOB KBApKOB U IIECTh
TUIIOB JIENTOHOB; IIOYEMY Macca HEUTPUHO OYEHb Mayla; KaK OIpENeIUTb W3 TEOpUU
MOCTOSIHHYIO TOHKOM CTpYKTypbl 1/137 u psia Apyrux MOCTOSIHHBIX U T. 1. Jpyrumu cioBamuy,
CKOJIb HU TPAaHAMO3HBI M BIEUATIIAIOUIN JOCTHKEHUS (QU3UKHU, HEPEIIEHHBIX (yHIaMEHTaIbHBIX
npobsieM mpenoctaroyHo. Teopust cymepcTpyH elle He OTBETHJIa Ha MOJO0O0HBIE BOIPOCHI, HO
o0elaeT ycnexu B Hy)KHOM HaIlpaBlieHHH. TeopHs CylepcTpyH MOKa He MpuBea K KaKUM-T100
¢uznyeckuM pe3ynbraTaM, U B HMX OTHOUICHHMH MOXHO YIOMSHYTh TJIaBHBIM 00pazoM o
"¢puznanexnax", kak goo6un rosoputh JI. JI. Jlannay, a He o pesynbTrarax. Ho uTo Ha3bIBaTh
pe3ynbraTamu? Beap MaremaTHUecKHe IOCTPOEHHMS M OOHapyKEHUE pa3IUYHbIX CBONCTB
CUMMETPUHU TOXKE Pe3yJabTaThl. DTO HE MOMEeIano (pU3nKam, UCCIEAYIOIIUM CTPYHBI, TPUMEHSATh
K TEOPUH CTPYH M HE CIUIITKOM CKPOMHYIO TEPMHUHOJIOTHIO - ""Teopust Bcero". [1]

KBanToBas rpaBuTarus

HecmoTpss Ha akTuBHBIE UCCIIEJOBaHMS, TEOPHUs KBAaHTOBOM TIpaBUTALlMM TOKa HE
noctpoeHa. OCHOBHasi TPYAHOCTb B €€ IMOCTPOECHUH 3aKJIIOYAETCsl B TOM, YTO JBE (PU3UYECKUe
TEOpUHU, KOTOpPbIE OHa MBITAETCS CBSI3aTh BOEIMHO,—KBAaHTOBAas MEXaHUKa M 0OILIas Teopus
OTHOCHUTEJIbHOCTU—OIUPAIOTCS HAa Pa3Hble HAOOPHI MPUHIMIIOB. [2]

Tak ke Kak OAHY W3 MPOOJIEM COBPEMEHHOIO pa3BUTHs (U3UKU U HAyK B LEJIOM S MOTY
OTHECTU clenymwollee. B HacTodiee BpeMs B Halllell CTpaHE WIMPOKO PACIPOCTPAHSIOTCA U



HNponaraHaupyrTCs IICEBAOHAYKA U MapaHOPMAaJIbHBIC BEPOBAHUA: aCTPOJIOrUs, IAMaHCTBO U T.
n. Hacenenme Poccum oOMaHbBIBaeTCs Tele- W PagUONPOrpaMMaMH, CTAaThsIMH W KHHUTAMH
OTKPOBEHHO aHTHMHAYYHOTO CO/iepKaHus. B 0oTeuecTBEeHHBIX TOCYIapCTBEHHBIX U yacTHRIX CMU
HE TMpeKpamaercs Imadam KOJIYHOB, MaroB, MpopHIareied W MNpopokoB. llceBmonayka
CTPEMHTCSI MPOHUKHYTH BO BCE CJIOM OOINECTBa, BCE €0 MHCTHUTYTHI, BKJIIO4as Poccuiickyro
akajeMuio Hayk. [1]
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When two or more different materials are combined, the result is a composite. The main
advantage of composite materials in comparison with traditional materials is a unique
combination of properties. As a rule, composite materials are not "champions” for a single
property. But by a combination of certain properties they have no equal. Composites have
played an important role throughout human history, from housing early civilizations to enabling
future innovations. No matter the year, composites make the world a better place.

Composite materials have become widespread in the last three decades, although they have
been known for several thousand years. The first uses of composites date back to the 1500 B.C.
when early Egyptians and Mesopotamian settlers used a mixture of mud and straw to create
strong and durable buildings. Another one of the earliest uses of composite material was by the
ancient Mesopotamians around 3400 B.C., when they glued wood strips at different angles to
create plywood. Later, in 1200 AD, the Mongols invented the first composite bow. Composite
Mongolian bows helped to ensure Genghis Khan's military dominance. Between 2181 and 2055
B.C., Egyptians used layers of linen or papyrus soaked in plaster to make death masks.

In the late 1800s, canoe builders began experimenting with different materials to make
paper laminates. They tried gluing layers of kraft paper (sturdy, machine-made paper created
from wood pulp) together with shellac. It was a good idea but ultimately flopped because the
available materials were not up to the task. The first synthetic (man-made) resins that could be
converted from liquid to solid (using a chemical process called polymerization) were developed
between 1870 and 1890. These polymer resins are transformed from the liquid state to the solid
state by crosslinking the molecules.

The modern era of composites began when scientists developed plastics. Until then, natural
resins derived from plants and animals were the only source of glues and binders. In the early
1900s, plastics such as vinyl, polystyrene, phenolic, and polyester were developed. These new
synthetic materials outperformed single resins derived from nature.

Belgian-born chemist Leo Hendrik Baekeland ushered in the modern era of composites in
1907 with his creation of Bakelite, one of the first synthetic resins. The resin was extremely
brittle, but Baekeland found he could soften and strengthen it by combining it with cellulose. The
first commercial use of Bakelite was to make gearshift knobs in 1917 for Rolls Royce
automobiles. New and better resins were produced during the 1920s and 1930s.

The fledgling composites industry further developed during World War 11 as the military
searched for materials to cut the weight of air and water craft while, at the same time, increasing
their strength, durability and resistance to weather conditions and the corrosive effects of salt air
and water. By 1945, over seven million pounds of fiberglass were used, primarily for military
applications.



Over the next forty years, the composite materials market advanced. New ultra-high
molecular weight polyethylene joined other advanced fibers used in breakthroughs in aerospace
components, structural and personal armor, sporting equipment, medical devices and other
applications. In the 1970’s, the automotive market surpassed marine as the number one market —
a position it retains today.

Today, composite materials surround us in everyday life.

Many industrial designers and engineers now specify composites for various components
within industries such as manufacturing, construction and transportation.

The rise of 3-D printing in the 2010s brought manufacturing into homes and small
businesses, allowing users to bring to life on a desktop any item they can dream up with a CAD
program. Composites companies are jumping into the field by 3-D printing items with reinforced
fibers. Discontinuous strands of carbon fiber or fiberglass are most frequently used to reinforce
plastics in 3-D printing processes across every market sector, including automotive, aerospace,
tooling, medicine and infrastructure. These reinforcements deliver the strength of composites
with less material in less time and can be designed and prototyped from one desktop. In 2014,
MarkForged announced the world’s first carbon fiber 3-D printer.

The composites industry continues to evolve. The rise of composites have already
transformed most of the world’s industries and will continue to grow in the years to come. Huge
potential for a similar technology shift in the architectural and building, construction segments as
the industry takes advantage of the design flexibility, durability, low weight, corrosion
resistance, and other properties that composites offer.

In 2015, the U.S. Department of Energy announced the Institute for Advanced Composites
Manufacturing Innovation. This organization is a $259 million public-private partnership that
will focus on making advanced composites less expensive and energy-intensive to manufacture.
It will also focus on making composites easier to recycle and develop new fibers and resins to
open up even more applications for composite materials. In the future, the composites industry
will continue growing into more applications and markets. Environmentally friendly composites
will incorporate recycled plastic and bio-based polymers to feed the growing demand for
stronger, lighter, and more environmentally friendly materials. Composites will continue to make
the world a better place.
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NCTOPUA CO3JAHUA U PABBUTUA KOMITO3MIIMOHHBIX MATEPUAJIOB
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Korna nBa unm Gosplile pa3ivyHbIX MaTepuana oOBEAMHSIOT, MOJYy4aeTcsl COEAMHEHUE.
['maBHBIM NMPEMMYIIECTBOM KOMIIO3UIMOHHBIX MAaTEpUAIOB 10 CPABHEHUIO C TPaJAULIMOHHBIMU
MaTepuaiaMH SIBISeTCS YHHKaldbHash KOMOMHauusi cBoiicTB. Kak mpaBuiio, KOMIIO3UIIMOHHBIE
MaTepHalbl He SBISAIOTCS '"deMIMOHaMHU" C €IUHCTBEHHBIM cBoWcTBOM. Ho mpu xomOuHanuum
ONpENEIECHHBIX CBOWCTB MM HET paBHbIX. COEIMHEHHs WIpald BaXXHYH pPOJb B HCTOPUH
YeJ0BEYECTBA, HAUMHAS OT JKWIMI paHHUX IUBWIM3ALUN 10 BO3MOXKHOCTEH Oymymmx
MHHOBanui. He 3aBucMMO OT roj1a, COeIMHEHHUs I€A0T MUP JIYUIIHM MECTOM Ha 3€MIIE.
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KoMmo3unmonHele mMaTtepuanbl CTajlyd HIMPOKO PacHpOCTPAHEHHBIMM 3a IPOLUIbIE TPHU
JNECSATUIIETUSI, XOTS OHU OBbUIM M3BECTHHl B TEUYEHHE HECKOJNBbKUX Thicsu JeT. I[lepBoe
HCIOJIL30BaHUE cocauHeHull oTHOocHTCAa K 1500 1o H.3., KOTJa CTUIITIHEC M MECOIIOTAMCKHE
MOCEJICHIIbI HCTIOIB30BAIM CMECh I'PSI3U U COJIOMBI, YTOOBI CO3/1aTh KPEMKHE U MPOYHbIE 3/1aHUS.
Jlpyroe camoe paHHEe HCIIOJIb30BaHHE KOMIIO3MIIMOHHOTO Marepuaia ObLI0 MPUOIN3UTEIBHO
3400 o H.3., KOr/la CKJIEUBAJU JIEPEBSHHBIC MOJIOCH MO/ PA3IMYHBIMU YIJIaMU, YTOOBI CO31aTh
¢danepy. Ilozxke, B 1200 H. 3., MOHroJasl M300peNnu NEPBBIA CIHOXHBIA JyK. CloXHBIE
MOHT'OJILCKME JIYKA TTOMOTJIM YKPENMUTHCS BOEHHOMY rocnoactBy Uunrucxana. Mexay 2181 u
2055 1o H.3., ETUNTSHE MCIHOJB30BAJIM CJIOU IOJIOTHA, WIM NalUpyc MPONUTAHHBINA THIICOM,
YTOOBI CAeNaTh TOCMEPTHBIE MACKH.

B xonne 1800-x, mpou3BOAUTENN KaHO? Hayalld 3KCIEPUMEHTHUPOBATh C Pa3IMYHBIMU
MaTepuaiaMH, 4TOObl ClleNaTh CIOUCThIE MaTepuaibl Ha OyMakHONH ocHOBe. OHHU TBITAINCH
CKJIEUTh cion Kpadr-Oymaru (kpemkas Oymara MalIMHHOTO IPOHM3BOJCTBA, CO3/JaHHAs W3
JPEBECHOM LIEJUTIONI03bI) BMECTE C MIEUIAKOM. JTO OBLIO XOpoIlel uaeeil, Ho B KOHEUHOM CUETe
[IPOBAJIWIOCH, IOTOMY 4YTO JOCTYIIHbIE MaTepuajbl HE BBIIOJHAAM 3anady. Ilepsbie
CUHTETHUYECKHE (MCKYCCTBEHHBIE) CMOJIbI, KOTOPBIE MOTJIM OBITH MPE0OpPa30BaHbl U3 KUIKOCTH B
TBEPIIOE TENO (MCIOIB30BAaHUE XUMHYECKOTO MpPOIecca, Ha3BaHHOTO MOJMMEpH3aIueii), Obum
pa3Buthl Mexkay 1870 u 1890. Dt cMonbl peoOpa3oBaHbl U3 KUIAKOTO COCTOSIHHS B TBEpPIOE
COCTOSIHUE, [TPU MIOMOILY NEPEKPEIIMBAHUS MOJIEKYJI.

CoBpemeHHas 3pa COeIMHEHUN Hayanach, KOTJa y4eHble pa3BHBaNM macTMacchl. Jlo Tex
[Op NPUPOJHBIE CMOJIbL, IOJYYEHHBbIE M3 PACTEHUH M IKUBOTHBIX, ObUIM €AUHCTBEHHBIM
HMCTOYHUKOM CBsI3yIOIIUX BemiecTB. B Hauane 1900-x, ObUTH pa3BHUTHI MJIACTMACCHI, TAKUE KaK
BUHWI, TIOJIUCTUPOJ, (EHONUYECKHA, U TOIHMICTEP. DTH HOBBIC CHHTETHUECKHUE MAaTEpUaIbl
BBINTPBIBATIN Y CMOJI, IOTYYSHHBIX U3 PUPOIBL.

Xumuk Oenpruiickoro npoucxoxaenus Jleo Xenapuk baekeadHa BO3BECTHII COBPEMEHHYIO
3py coenuHenuid B 1907, cBa3aB e€ ¢ co3naHueM bakennToBON MacTUKH, OJHOW M3 IMEPBBIX
CUHTETHUYECKUX IutacTMacc. CMoiia Obl1a Ype3BbIYaiHO XpYHKOi, HO baekensna noHs, 4To Mor
CMATYUTh U YCUJIUTH ee, 00beIMHUB C Iie/unono3oi. IlepBoe koMMepueckoe HCHOIb30BaHUE
bakennToBOi MacTHKM 3TO KHOTKHU MEPEKITIOUYCHUS Tiepeaad ajisi aBTomoOuieit Pomic-poiica B
1917. HoBble 1 sydire cMoibl 6butn pousBeaeHsl B 1920-x u 1930-x rogax.

HeonepuBmascs NpOMBIIUIEHHOCTh COCIWHEHUH, pa3BUBAIOIIA’CA BO Bpems Bropoit
MHUPOBOM BOWHBI B IIOHMCKAX MaTEpUAOB I YMEHBIIEHUS Beca BO3AYIIHOTO U BOIHOIO
CHapsUKEHUST U, B TO K€ BPEMs, YBEIMYEHHE HMX CHJIbI, JIOJITOBEYHOCTH M CONPOTUBIICHUS
aTMOC(EpHBIM BIHSHUAM M KOPPO3MH OT COJEHOro Bo3ayxa U BoAsl. K 1945 rogy Oonee cemu
MUJJIMOHOB (DYHTOB CTEKJIOBOJIOKHA OBLIO UCIIOJIb30BAHO, MPEXK/IE BCETO AJIsi BOCHHBIX LIEJeH.

3a MocienyIue COPOK JIET PHIHOK KOMIIO3UIIMOHHBIX MaTepuanoB npoasuHyics. Hobri
YIbTPaBbICOKOMOJIEKYJIIPHBIN MOIUATUIIEH PUCOESTUHMIICS K APYTUM MIPOJBUHYTHIM BOJIOKHAM,
UCTOJIb3yeMbIM B IOPBIBAX KOCMHYECKUX KOMIIOHEHTOB, CTPYKTYPHOM W JUYHOH OpoHe,
CIOPTUBHOM OOOpYIOBaHUHM, MEAMIMHCKHX YCTpOMCTBaX M JApyrux obmactax. B 70-x
aBTOMOOWJIBHBIM PBIHOK MPEB30ILIE] MOPCKOM U CTal PHIHKOM HOMEp OJMH, KOTOPOE COXpaHseT
U CEeTOJIHS.

B Hamm HU, KOMIIO3UIIMOHHBIE MaTEPUAIIbl OKPYKAIOT HAC B ITOBCEIHEBHOM JKU3HM.

MHorue XynoXKHUKH - KOHCTPYKTOPbI M WHXEHEpPhl HCIOJIb3YIOT COEIUHEHUS s
pa3IMYHBIX KOMIIOHEHTOB B OTpACHsAX MPOMBIIUIEHHOCTH, TaKUX KaK IPOU3BOJACTBO,
CTPOUTENIBCTBO U TPAHCIIOPTHPOBKA.

VBennuenue 3D neuyaru B 2010-x nepeHecio Nponu3BOACTBO B loMa U NPEANIPUATHS MAJIOTO
Ou3Heca, MO3BOJIMB I0JIb30BATEISIM TPUHECTH B KH3Hb Ha pabodeM cToje Jo0yi0 Bellb,
KOTOPYIO OHM MOTYT BblaymaTh ¢ nporpaMmoii CAD. Komnanuu coennHeHui BCTpauBaroTCs B
obmacte 3D mewarw, mpesuiaras yKpPEIUICHHBIE BOJIOKHA. YTJEPOJHOE BOJIOKHO WIH
CTEKJIOBOJIOKHO HauOoJjee 4acTo MCIOJIb3YIOTCS, YTOObI YKpenuTh IiactMacchl B 3D medatn B
KOKIOM CEKTOpEe pbIHKA, BKJIIOYas aBTOMOOWIIM, KOCMOC, HMHCTPYMEHTBI, MEIWLUHY U
UHPPACTPYKTYPY. DTO YKpemieHHe 00eCeunBaeT CUIIy COeIMHEHUSIM ¢ MEHBIITUM KOJIMYECTBOM



MaTepuaja 3a MeHbllee BpeMs M MOXeT ObITh pa3paboTaHo Ha pabouem crone. B 2014
MarkForged o0bsBUn 0 mepBoM B Mupe 3D npuHTEpe Ha YrIEpOTHOM BOJIOKHE .

[IpOMBILIIIEHHOCTh COCIVMHEHUHN MPOJOJIKAECT PAa3BUBATHCS. Y BEJIIMYCHUE COCAUHEHUN YXKe
npeoOpa3oBajo OOJBIIMHCTBO OTpacieil MPOMBIIIIEHHOCTH B MHUPE M INPOJODKUT PAcTH B
nocienyomme roapl. OrpoMHBINA MOTEHIMAT I MOJ00OHOTO TEXHOJIOTMYECKOr0 M3MEHEHHsS B
ApXUTEKType M CTPOUTEIIBCTBE, 3TO CTPOUTENBHBIE CEIMEHTHI, ITOCKOJIBKY MPOMBIIUIEHHOCTD
UCTIONB3YeT TUOKOCTh IU3aiiHa, JOJTOBEYHOCTh, HEOOJBIION BEC, YCTOMUYMBOCTh K KOPPO3UH U
JIpyTrHe CBOMCTBA, KOTOPBIE NPEAJIAratoT COEAUHEHHUS.

B 2015 rony amepukanckoe MUHHCTEPCTBO SHEPIreTUKHU OTKpbUIO MHCTUTYT mepenoBoro
METOJa IPOU3BOJCTBA COCOUHEHMH. OTa OpraHu3alus SBISAETCA TOCYyAapCTBEHHO-YaCTHBIM
napTHepcTBOM 3a $259 MWUIMOHOB, KOTOPOE COCPEIOTOYUTCS Ha CO3JaHUH TPOIABHHYTHIX
COCIMHEHUH, MEHEE JAOPOrMX M YHEPrOeMKHX B IIPOU3BOJACTBE. OH TaKKe COCPENOTOYMTCA Ha
CO3JIaHUM COEMHEHUH, KOTOpBIE Jerdye nepepadaTeiBaTh U OyAeT pa3BUBATh HOBBIC BOJIOKHA U
CMOJIbI, YTOOBI HaTh emé Oouiblle MPUMEHEHUs KOMIO3MLMOHHBIM Marepuaiam. B Oynyuiem
IIPOMBIIIJIEHHOCTh COEIMHEHUI NPOAOKUT OCBauBaTh PHIHOK. be3BpeHble /Ul OKpYsKarolen
Cpebl COeAMHEHUS BKIIOYAT PELMKIN30BAaHHYIO IUIACTMAcCy U OM00a3upyroLMecs NOIMMEpHI,
yTOOBI yIOBJIETBOPUTH PACTYIIUN CIPOC Ha OoJjiee CHIIBHBIM, JIETKMM W OE3BpEIHBIN s
OKpYyXarolien cpelbl Marepuail. CoeIMHEHNs IPOAOJDKAT AEJIaTh MUP JIYYIIUM MECTOM.
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DUST EXPLOSION HAZARDS IN THE FOOD INDUSTRY
M.V. Putintseva, student, G.D. Degtyar, senior teacher
Altai State Technical University after I.I. Polzunov

Explosions and fires in a food industry are a known hazard. Most of the powders such as:
flour, custard powder, instant coffee, sugar, dried milk, potato powder and soup powder can form
dust clouds. Such clouds can cause an explosion if the particle size is small and moisture content
is low. Explosible dust clouds are formed inside material handling or processing equipment
when bins are being filled, powders are being transferred or dust is being collected in a dust
collector.

One of the most important factors of the occurrence of explosions is the particle size of the
dust. The fact is that the finer the particles the greater the surface area per unit of mass and
respectively such dust is very explosible. Another factor is the moisture content of the
product. Dry dusts of small particle size that contain less than 5% moisture ignite more easily
and produces the most powerful explosions. But it should be noted that even those particles that
contain moisture in the range from 12 to 18 percent can also be dangerous.

To prevent explosions, it is necessary to apply a systematic approach to the detection of
danger of a dust cloud explosion.

Security measures existing today are:

e Determining the dust cloud’s ignition sensitivity and explosion severity
characteristics through appropriate laboratory tests
e Identifying potential ignition sources



e  Preventing the formation of explosible dust clouds
e  Taking measures to eliminate and control ignition sources
e  Protection from explosion consequences

Also, protection measures may include explosion relief venting, explosion suppression,
explosion containment and explosion isolation and where it is necessary consider the application
of inert gas purging or padding to prevent the combustion process.

It is necessary to determine the characteristics of dust explosions to assess the possibility of
an explosion and choose the most suitable basis ensuring safety. Such characteristics are usually
consisting of the probabilities and consequences of the explosion, which together give an idea of
the explosion risk level for the certain material.

So, the risk of explosion is reduced to a minimum if:

e  Anexplosible dust cloud is never allowed to form

e  The atmosphere is sufficiently depleted of oxidant (normally the oxygen in air)
that it cannot support combustion

e  Allignition sources capable of igniting the dust cloud are removed

e People and facilities are protected against the consequences of an explosion by
“protection measures”

e  Housekeeping activities must be equipped with local dust extraction systems

Thus, it can be concluded that food production is very explosible. It is necessary to monitor
the quality of explosion-proof equipment in order not to create the soil for the formation of
dangerous dust clouds. Non-compliance can lead to irreversible consequences.
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B3PLIBOOITACHOCTH IMUIIEBOM ITPOMBIIIJIEHHOCTU
M.B. Ilytunuesa, ctyaent, I'.[. lertsaps, npenogaBarens
Anraiickuil ['ocynapctBennslii Texunueckuit YHusepcutet nmenu M.M. [lonsynosa

B3pbIBeI M mMOXapbl MUIIEBON MPOMBIIIJICHHOCTH SIBISIOTCS W3BECTHOM OMACHOCTBIO.
BOonBIIMHCTBO MOPONIKOB, TAKUX KaK MyKa, MOPOIIOK 3aBapHOTO KpeMa, pacTBOPUMBINA Kode,
caxap, CyXxoe MOIJIOKO, TIOpPOIIOK KapTodens U CYyMOBOM MOPOIIOK, CIOCOOHBI 0Opa30BHIBATH
neuieBble oOyaka. Takue oOnaka MOTYT MOCTYKUTh NMPUUMHOW B3PhIBA, €CIM pa3Mep YacTHIl
IBUTH SIBJISIETCS HEOOJBIIUM U COJEpIKAHUE BIArH sBIsAETCS HU3KUM. OOBIYHO TBIIEBBIE 00IaKa
GOpMHUPYIOTCS B TTOTPY309HO-PA3TPY30UYHOM WJIM 00pabaThIBaloONeM OOOpPYIOBAaHHSIX, a TaKKe,
KOrJla 3amloNIHAIOTCA OYHKEpBI, TEPEHOCITCS TMOPOIIKKM WM TMbUIb CKAllJIUBAaeTCS B
MBUIECOOPHHUKE.

Pa3mep gacTuil mbun SBASETCS OJHUM M3 BaXKHBIX (PAKTOPOB BOSHHUKHOBEHHS B3PHIBOB.
Jleno B TOM, 4TO 4eM MEHBIIIE ThIJIeBas YaCcTUIlA, TeM OOJBIIIEH SIBIISIETCS TUIOMIA/(b TOBEPXHOCTH
Ha MHUITY MacChl U COOTBETCTBEHHO TaKas MbUTH SIBJISETCS OY€Hb B3PHIBOONIacHOW. Emie ogHuM
MYHKTOM SIBJISIETCS BIKHOCTHh TpoaykTa. Cyxas MmbuUib, coiepxkaiias B cede 5% Biaru Jierde,
BOCIUJIAMEHSIETCS M TPOM3BOIUT Oojiee CUIIbHBIE B3PBIBEI. HO CTOMT OTMETHTBH, YTO Jaxe Te
YacTUIBI, KOTOpPbIE HWMEIOT BIAXHOCTh B jauanazone 12-18%, Ttakke MOryT OBITh
B3PBIBOOTIACHBIMH.

UroObl MpenoTBPATUTh B3PBIBBI HEOOXOIMMO MPHUMEHSTh CHCTEMHBIH TOIXOJ K
BBISIBJICHUIO OITACHOCTH B3PbhIBA MBUICBOTO O0IaKa.
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Mepsl 1o obecnieueHnIo 0€30MacHOCTH, KOTOPBIE CYIIECTBYIOT Ha CErOAHSAIIHUMI JIeHb:

e OmpeneneHre CHOCOOHOCTH K BOCIIAMEHEHHUIO MBUIEBOTO 00JaKa M XapaKTEpUCTUK

TSDKECTH B3PbIBA MIPU TIOMOIIH JIA0OPATOPHBIX UCTIBITAHUI

e OmpeneneHne MOTEHIMAIBHBIX UCTOYHUKOB BO3TOPaHHsI, KOTOPBIE MOTYT CYIIECTBOBAaTh

KaK B HOPMaJIbHBIX, TaK ¥ B HCHOPMAJIbHBIX YCIOBHAX

e [IpenorBpamieHue 00pa3oBaHus MBUIEBHIX 00JIAKOB
e VcTpaHEHHE U KOHTPOJIb 33 ICTOYHHKAMU BOCILTIAMEHECHUS
e 3ammTa OT NOCJIEICTBHIA B3pBIBA IIBUIEBBIX 00IaKOB

Takke Mephl [0 3alIUTe MOTYT BKJIIOYATh B ce0sl B3PHIBOOE30IIACHOE BEHTHUIIMPOBAHUE,
NOJIaBJICHUE B3PBIBOB, B3PHIBO3AINUTY U ,B ONPEACIEHHBIX CIy4asX, 3alOJHEHHE HWHEPTHBIM
ra3oM Jyis TIPEIOTBPALICHUS MPOIecca FOPEHHUSL.

HeoOxomuMo  ompeaenuTs XapakTEPHCTHKH B3PHIBOB  IIBUTHM, 4YTOOBI  OIICHUTH
BO3MOXKHOCTh B3pbIBAa M BBIOpaTh HauOolee MOAXOASALIYI0 OCHOBY JUIS OOECIeUeHHs
Oe3omacHOCTH. [laHHBIE XapaKTEPUCTHKH OOBIYHO COCTOSAT W3 BEPOSTHOCTEH M MOCIEACTBUM
B3pbIBa, KOTOPBIC B COBOKYITHOCTH JalOT MPEJACTaBICHHE 00 YypPOBHE pHUCKA B3pbIBa JUIS
OIPE/ITICHHOT0 MaTepuara.

WTtak, puck B3pbIBa CBOAUTCS K MUHUMYM TP COOJTIOJICHUH TAKMX YCIOBUHN Kak:

e BspbiBuaToe 001aKO MMBUTH HUKOT/IA HE pa3periaeTcs

e ArtMmochepa oKHA OBITH B JIOCTAaTOYHOW CTENEHW OOEJHEHAa OKUCIUTEIEeM, JUIs
HEBO3MOXKHOCTH TOJIZICPKAHUS TOPSHHUS

e  ViansioTcs Bce BO3MOKHBIE HCTOYHHKH BOCIUIAMEHEHHS

e Jltoau ¥ 0OBEKTHI JOJDKHBI OBITH 3aIIMIIEHBI OT ITOCIECTBUI B3phIBa

e [lpennpusTHs AOJKHBI OBITH 00OPYIOBAHBI MECTHBIMH CHCTEMaMH ITbLICYAaTCHUS

Takum 00pazoM, MOXKHO C/€NaTh BBIBOJ O TOM, YTO IHIICBOE NPOU3BOJCTBO SIBIISETCS
OYCHb B3PHIBOONMACHBIM M HECOONIOJICHHE YCIOBHI MOXET MPUBECTH K HEOOpPaTUMBIM
nocieAcTBUsIM.  HeoOXoauMo — TIIATENbHO —CIEIUTh 32 KA4eCTBOM  B3PBIBO3AIIMTHOTO
000pymoBaHusi, YTOOBI HE CO3/1aBATh ITOYBY JIJIsi 00pa30BaHMs OMACHBIX MBLUICBBIX 00JIAKOB.
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THE GROUNDWATER. THEIR INFLUENCE DURING CONSTRUCTION
A.A. Sapai, student, N.A. Bobrovskaya, assistant professor
Altai State Technical University after I.I. Polzunov

Underground water is very important in construction. They have a great effect on the
strength properties of subsoil substrates and underground structures. The level of groundwater
varies depending on the season and for technological reasons. This adversely affects the
materials of underground structures and leads to an increase in the corrosive activity of soils. it is
necessary to conduct engineering and geological surveys during construction in order to
determine the presence of groundwater, their nature, chemical composition and expected water
inflows.

Engineering geological surveys should be carried out for a number of reasons:

e Some soils change their properties when interacting with groundwater.

For example, clay shales lose their stability when water enters them, fine-grained sands are
able to retain water and turn into quicksand.
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e Soils saturated with water become loose and lose their original properties, which can
lead to subsidence and as a result of the destruction of the foundation.

e Laying the foundation on water-covered areas is a wrong way of building, because such a
foundation can not bear the load completely.

That is why before the start of construction it is necessary to conduct engineering and
geological surveys on the site to ensure the strength of the foundation and structure. If necessary,
work should be done to lower the level of groundwater.

An example of the detrimental impact of water on structures is the erosion in the
Petersburg metro, which occurred on April 8, 1974.

The premise of the accident was the rapid construction. The tunnels had to pass through the
thickness of Quaternary water-saturated sediments and aquifers with a pressure of several
atmospheres. This aquifer was then considered impossible to circumnavigate, because the sand
layer here has a large thickness. In order to reduce the number of wells, the engineers suggested
a variant of the arrangement of the tunnels one above the other. However, some experts believe
that this only exacerbated the situation.

Penetration of quicksand in the subway tunnels was stopped by the construction of a
barrier. Later, specialists used the technology of freezing with the use of liquid nitrogen for the
first time in world practice. All the factories of the Soviet Union supplied nitrogen to Leningrad.

In June 2004, a new tunnel was built with rubber joints and was able to oscillate with the
soil. Its name is "caterpillar".

In modern construction, there are technologies that allow construction work on quicksands,
such technologies include:

e Using needlepoints.

e The "wall in the ground" device for the development of excavations.

e Driving the pile foundation.

e Freezing of soils

e Cementation

There are many methods aimed at eliminating the effects of groundwater on underground
structures. The number of objects under construction is increasing every year, and the number of
sites suitable for construction is decreasing. That is why it is necessary to pay a lot of attention to
activities aimed at geological survey of the building site.
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[TonzemHble BOABI B CTPOUTENIBCTBE MIPAalOT BaXKHYIO pojb. OHU OKa3bIBalOT OO0JIBIIOE
BO3/ICIICTBME Ha IMPOYHOCTHBIE CBOWCTBA T'PYHTOBBIX OCHOBAaHUI M COOPYKEHHBIX IMOA3EMHBIX
KOHCTPYKIUH. IMEHHO MO3TOMY O4YeHb BaXKHO YUYUTHIBATH BO3MOKHbBIE U3MEHEHHS TPYHTOB MIPU
IUIAaHUPOBaHUM (YHIAMEHTOB B CTPOMTENbCTBE, B CaMOM IIpollecceé U JalbHenIIen
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HKCIUTyaTallH. «YPOBEHb MOJ3EMHBIX BOJ MOXET KojeOaThCcs B 3aBUCHMOCTH OT CE€30Ha M I10
TEXHOJIOTUYECKUM IPHUYMHAM, YTO HEOJaronpHsITHO BO3JEHCTBYET Ha MaTepHasbl MOA3EMHBIX
KOHCTPYKLUH U IPUBOAUT K BO3PACTAHUIO KOPPO3UITHON aKTUBHOCTH I'PYHTOB. » [3]

[Tpu ctpoutenscTBe HEOOXOAMMO MPOBOJAUTH WH)KEHEPHO-TE€OJOIMUECKUE H3BICKAHUS, C
IIOMOIIbIO0 KOTOPBIX OIPENEsIeTCs HAIMYME NOJI3EMHBIX BOJI, UX XapaKTep, XUMUYECKUH COCTaB
Y O’KUJAEMBIE BOJOIPUTOKH.

WHXeHepHO-Te0I0rnyecKie N3bICKaHus HE00X0AMMO TPOBOIUTH IO PSAY MPUYUUH:

HexkoTopele TpyHTBI M3MEHSAIOT CBOM CBOMCTBA IIPU B3aUMOJECHCTBUHM C IOJ3EMHBIMH
BOJIAMHU.

K npumepy, IIMHUCTBIE CIIAHLBI TEPAIOT CBOIO YCTOWYMBOCTH IPU IOMNAJaHUU BOBI,
TOHKO3EPHHCTBIC TIECKH CIIOCOOHBI YAECPKUBATh BOJY M MPEBPAILATHCS B IUIBIBYHBI, HEKOTOPbIE
IJIMHBI HA0YXaloT U TSHKENO pa3padaThIBAIOTCS.

[Ipy HanMuuMM TOA3EMHBIX BOJ TPYHTBl CTAHOBSATCS PBIXJIBIMU U TEPSIOT CBOU
IIEPBOHAYAJIHBIE CBOMCTBA, YTO MOJXKET IPHUBECTH K IIPOCAJKE TIPyHTAa U B CICICTBUU
pa3pylieHuo GyHIaMeHTA.

Vknanka ¢yHAaMeHTa Ha IOKPBITHIX BOJOM IUIOIIAAKAaX SBIAETCS HENPaBUIbHBIM
CIOCOOOM CTPOMTENBCTBA, TOTOMY KaK Takoi ()yHIaMEHT He MOXKET HECTH Harpy3Ky MOJHOCTBIO
[3].

HIMeHHO MO3TOMY Tepell HadyaJoM CTPOHMTEIHCTBA HEOOXOIMMO MPOBOJIUTH WH)KEHEPHO-
re0JIOTMYECKHE H3bICKAHMsI Ha YydacTKe M OOecreyeHHsl NPOYHOCTH U JOJITOBEYHOCTH
dyHIamMeHTa U coopykeHus. B ciydae He0OXOIMMOCTH HYKHO MpPOBECTH pabOThl IO
MIOHMKEHUIO YPOBHS MOJ3EMHBIX BOJ.

[Ipumepom maryOHOro BO3AEUCTBUS BOJ HA COOPYXEHHUS MOXET MOCIYXHUTb pa3MbIB B
[TeTepOyprckom MeTporonuTeHe, ciyuusimiics 8 anpens 1974 roxa.

«IIpeanoceIKON aBapuu CTal0 YCKOPEHHOE CTPOMTENbCTBO. TOHHENM JOJKHBI ObUIM
IIPOMTH B TOJIIE YETBEPTUYHBIX BOJOHACBHIIIEHHBIX OTJIOXEHUH U BOJOHOCHBIX IIECKOB C
HAIOpOM BOJBI B HECKONBKO atMmocdep. OOOTHYTH 3TOT BOJOHOCHBIH CIIOW CUMTAIN TOTIA
HEBO3MOXKHBIM, OOBSICHSISI 3TO TEM, UTO CJION MecKa 3/1ech UMeeT OO0JIBIIYI0 MOLTHOCTh. C 1ebIo
YMEHbILIEHUS KOJUYECTBA CKBAXUH, MHXXEHEPHI NMPEJIOKUIN BapUAHT PacIoOIOKEHNs TOHHENE!
onuH Hajx apyruM. OnHaKo, yacTh SKCIEPTOB CUUTAET, YTO ATO JIMIIL yCYTyOMJIO CHTYallHIO.»
[3]

[IpoHUKHOBEHHNE IUIBIByHA B TOHHEINM METPO YAAJOCh OCTAHOBUTH IYTEM COOPYKECHMS
nperpajpl. [ToBTOpHas nMpoxojka OCyIIECTBIsAIACh C IPUMEHEHUEM JKHUJKOTO a30Ta (BIEpPBLIE B
MHUPOBOH MpakTUKe). A30T B JIeHuHrpasa nocrasisiiau Bee 3aBobl CoBerckoro Corosa.

B urone 2004 rona ObuT MOCTPOEH HOBBIM TOHHENb «TYCEHHIA», UMEIOIIMI PEe3NHOBBIE
COWJIEHEHHMS U CIIOCOOEH KosebaTbcsi BMECTE C ITOYBOIA.

B coBpeMEHHOM CTPOMTEIBCTBE CYIIECTBYIOT TEXHOJIOTWH, MO3BOJISIOLINE IMPOBOJIUTH
CTpOI/ITeHBHLIC paboThI Ha MJIBIBYHAX, K TAKUM TEXHOJIOTUSM OTHOCSTCS:

Hcnonp3oBanne UrnoQpuibTpoB.

Y CTpOHCTBO «CTEHBI B TPYHTE MPH pa3paboTKe KOTIOBAHOB.
3a0uBka cBaifHOTO (hyH/1aMEHTa.

3aMOpaKMBaHNUE TPYHTOB

[emenTtammst [1]

CymeCTByeT JIOCTaTOYHO MHOTO METOJOB HAIPABJIEHHBIX HAa YCTPaHEHUE IOCIEICTBUI
BO3/ICHICTBUS MOJI3EMHBIX BOJ HA MOJI3eMHbIEe KOHCTpYKIMU. KonnuecTBo cTposmuxcs 00beKTOB
YBEJIMUUBAETCS C KaXIbIM TOJOM, a KOJMYECTBO IPUTOAHBIX IJsl CTPOUTEIBCTBA YYaCTKOB
yMmeHblnaercsi. IMEHHO MOATOMY HE0OXOIUMO OOJbIIOE BHUMAHHUE YAEISATh MEpONPUSATHUSIM,
HaIpaBJICHHBIM HA U3KEHEPHO-TE€0JIOTUYECHE UCCIIEIOBAHMS Y9acTKa 3aCTPOMKH.
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NEW TECHNOLOGIES IN BRIDGE CONSTRUCTION
Shershneva D.D. — student, Manukhina I.A. - associate professor
Altai State Technical University after I.I. Polsunov (Barnaul)

The first bridges were made in the Stone Age and the stone and the wood were main
materials used for bridge construction during a long time. The first bridges were made in the
Stone Age yet and the stone and the wood were main materials used for bridge construction
during a long time because metal processing was very time-consuming in this time. The first
bridge by cast iron in history was made in Colbrickdale in 1779. The bridge had a complex
arched system and it consisted of 5 arches with spans of 30 centimeters. So the era of iron
bridges began.

The new lighter and no less sturdy constructions replaced heavy metal constructions.
Modern bridge construction technologies use new materials allowing not only to weaken the
weight of the bridge but also to make it a work of art.[1]

One of these materials is a superlight light concrete. The bulk mass of such material is
only 2000 kg/m® and the specific strength reaches a mark of 25 MPa. Such effect is achieved
through the use of porous aggregates: volcanic dolomite, pumice, porous limestone and perlite. It
allows to weaken the coating weight by 30% without a damage of construction strength.

Another innovation in the building construction is nanocomposite materials. It is high
technological composite elements based on nano-cultures. Their dignity is they are lightweight
but they have strength equal to steel and also they confront winds well, are minimally exposed to
biological corrosion and have a high chemical sustainability. Armature is made based on those
materials and used as reinforcing tapes, steel elements and welded structures.

Also a glass and GRP improved with the use of nanotechnology are widely used in bridge
construction. So nanostructured film coating simplifies the task of increases the strength and heat
insulation characteristics of the material. Silica is added to a glass mass for the fire resistance of
the coating. Nanoparticles of titanium dioxide can improve the hydrophilic properties of the
finished material (self-cleaning from dust). [2]

The Geosynthetic Reinforced Soil-Integrated Bridge System (GRS-IBS) is an innovative
way to help reduce bridge construction time and cost. The technology consists of three main
components: the reinforced soil foundation, the abutment, and the integrated approach.
Alternating layers of compacted granular fill and geosynthetic reinforcement provide support for
the bridge. The closely spaced reinforcement and granular soil create an efficient composite
material that is internally stable and capable of carrying bridge loads significantly higher than
designed with predictable and reliable performance.

The new bridge is basically a composite bridge structure that incorporates GRS abutments
and prefabricated bridge superstructure elements. This approach eliminates the costly downtime
associated with cast-in-place concrete, which can take a few weeks to a month to cure.[3]

Paik Nam June Media Bridge / Planning Korea Korean creative director Byung Ju Lee of
Planning Korea announced a new paradigm in bridge called ‘Paik Nam June Media Bridge’ in
Seoul, Korea. Connecting Dangi-li Power Plant (which has a plan to be redeveloped into public
cultural space) in the north and The National Assembly Building in the south, this bridge shows
the first example of ‘a city expanded to the river’. Similar to the Thames River and the Seine
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River, the Han River in Seoul crosses the center of a city, however is of a much larger scale.
There are almost 30 bridges over the Han River, but most of them were made of steel and
concrete construction. Paik Nam June Media Bridge approaches the concept of crossing the Han
River in a more sculptural, futuristic, and eco-friendly way. Inspired by the water strider, the
overall shape is organic, with a sleek streamlined outline. This mega structure bridge is covered
with solar panels to generate energy by itself, and totals a length of 1080m.[4]

E >

New technologies and materials are helping engineers and construction professionals build
bridges better and faster, while also improving maintenance for longer bridge life. Sensors are
being embedded into both new and existing bridges to provide continuous feedback on structural
conditions. This data helps engineers identify and address problems earlier and improve public
safety. One bridge building technology being used today is borrowing from ideas and designs of
the past to produce a new structurally sound engineered bridge
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HOBBIE TEXHOJIOI'M MOCTOCTPOEHUMA
[eprmuesa J.J1. — crynent, Manyxuna U.A. - k.¢.H., TOLIEHT
Anraiickuii 'ocynapcrBennsiit Texunueckuit yausepcuret uM. M. U. [lonzynosa (r. bapHay)

[lepBble MOCTBI TOSIBWIHCH €II€ B KaMEHHOM Beke. Jlodaroe BpeMsi OCHOBHBIMHU
mMarcepuajiaM, HUCIOJb3yEMbIMH B MOCTOCTPOCHUMH, ObLIM KaMeHb U APEBECHHA, ITOCKOJIBKY
MPOIIECC MPOU3BOJICTBA METaJIa OBLIT JOCTATOUYHO TPYAOEMKHUM B TO Bpems. [lepBriit B ucTopuun
MOCT W3 uyryHa Obi1 Bo3BeA€H B 1779 B Kombpykneine. MocT uMen CIOXHYIO apOYHYIO
CHUCTEMY, COCTOSUT U3 5 apok ¢ nponéramu 1o 30 cantumeTpoB. Tak Hayaach 3M0XA KEIE3HBIX
MOCTOB.

Ha cMeHy TshKeNnbIM MeTallIndecKUM KOHCTPYKIUSM TMPUIILUIA HOBBIE, Oojee JIETKUe W He
MCHEC IPOYHLIC. COBpeMeHHBIe TEXHOJOTHUN MOCTOCTPOCHHA HCIIOJB3YIOT HOBBIC MaTCpUaJIbl,
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MO3BOJISIOIINE HE TOJIBKO OCIAOWUTh BeC KOHCTPYKIMH, HO M CJAEIaTh MOCT INPOU3BEICHHEM
HCKYCCTBA.

OpHrM W3 TaKWX MaTepUajoB SIBIISETCS CBEpXJIErkwid jerkuii O0etoH. OObeMHas Macca
Takoro Marepuaina cocrapisieT Bcero 2000 kr/ky0.M, a yneiabHasi IPOYHOCTh JOCTUTAET OTMETKU
B 25 Mma. Takoit addekT mocturaercs 3a CUET HCIOJB30BAHUS TOPHUCTHIX 3aNOJHUTEICH:
BYJIKAHMYECKOTO JIOJIOMHTA, IEM3bl, TOPUCTOT0 U3BECTHSAKA U MEPIUTA. ITO MO3BOJISET CHU3UTh
Bec MoKpbITHs Ha 30% 6e3 ymepda mpoYHOCTH KOHCTPYKIUH.

Emie ogHMM HOBIIECTBOM B MOCTOCTPOEHUU SIBIISIIOTCS HAHOKOMITO3UTHBIE MaTepUalbl. DTO
BBICOKOTEXHOJIOTMYHbBIE KOMIIO3UTHBIE AJIEMEHTHl HA OCHOBE HAaHOKYJIbTYp. WX mocronmHcTBOM
ABIIIETCS. TO, YTO OHM JIETKOBECHBI, HO UMEIOT MPOYHOCTh PAaBHYIO CTalM, a TAKXKE XOPOIIO
OPOTHBOCTOSAT BETpaM, B MUHUMAJIbHON CTENEHH IOJBEPraloTcsi OMOJOTHMYECKOW KOPPO3UU U
00J1a/1a10T BBICOKOH XMMHUYECKOW YCTOMUMBOCTHIO. Ha OCHOBE TakuX MarepuasioB CO3J1a&Tcs
apMarypa, HCIOJIb3yeMasi B KayeCTBE YCHUJIMBAIOLIUX JIEHT, CTAJbHBIX 3JIEMEHTOB U CBAPHBIX
KOHCTPYKIIUH.

Tax »e B MOCTOCTPOEHUHU IIMPOKO HUCIOJIB3YETCS CTEKIO U CTEKJIOIUIACTUK, YIYUILIEHHBIE C
MOMOIIbIO IPUMEHEHHUSI HAHOTEXHOJIOTHI. Tak HAHOCTPYKTYPHUPOBAHHOE IJICHOYHOE MOKPHITHE
YOPOCTUJIO 3a/ayy MOBBIIEHUS MPOYHOCTHBIX U TEIUIOM3OJIALMOHHBIX XapaKTEPUCTHK
MaTepuaia. [[is orHeCTOMKOro MOKPBITUS B CTEKJIIHHYIO MacCy J100aBIISIOT ABYOKUCH KPEMHHUSL.
Hanowactunpl QuoOKcHIa THUTaHA TO3BOJIAIOT YIYUYIIATh THAPO(UIBHBIE CBOHCTBA T'OTOBOTO
MaTepuaia — CaMOOUUIICHUE OT MbLUIH.

l'eone3nueckast ycuneHHnas wuHTerpupoBanHas cuctema mocta (GRS-IBS) mnoszBomser
YMEHBIIIUTh BPEMS CTPOUTENBCTBA M 3aTPaThl HA KOHCTPYKIHIO MOCTa. TeXHOIOTHs COCTOUT U3
TPEX OCHOBHBIX KOMITOHEHTOB: apMHPOBAaHHOIO TPYHTOBOTO (yHmaMeHTa, abaTMEHTa W
KOMIUIEKCHOTO MOAX0Aa. Yepeayrouecs: CIIOM ChIMY4Yero 3aloJIHUTENs] U TeOCHHTETHUECKON
apMaTypbl 00eCHeunBaIOT MOAJCPKKY MOCTAa. BIIM3KO pacmonoXeHHOE TOAKPEIUICHHE |
3epHUCTasi MOYBa CO3JAI0T 3()PEKTUBHBIMN KOMIO3UIIMOHHBIA MaTepuai, KOTOPbI BHYTPEHHE
CTa0WIIM3UPOBaH M CIIOCOOCH BBLICPKATh HArpy3Kd, KOTOpbIE 3HAYUTENHHO OOJbIIe
IIPOEKTUPOBOYHBIX HAIPY30K.

Hoseiit MocT coctout u3 yctoeB GRS m  anemenToB mosygabpukartoB cynepcTpyKTypbl
MocTa. Takoi Moaxo1 UCKIII0YaeT JOPOrOCTOsAIIEee CTPOUTENBCTBO, 13 MOHOJIUTHOIO O€TOHA, Ha
M3TOTOBJIEHHE KOTOPOTO YXOAUT HECKOJIBKO HEJIEINb.

Kopeiickuit kpeatuBHblil qupextop Byung Ju Lee u3 «Planning Korea» o0bsiBIII 0 HOBOM
napajurmMe B MocTocTpoenue, moja HazBanueM "Paik Nam June Media Bridge" B Ceyne, Kopes.
Coenunsiss  JIaHTH-TMCKYIO  BJIEKTPOCTAHLMIO (KOTOpas JOJDKHA ObITh IepecTpoeHa B
0011IeCTBEHHOE KYJbTYPHOE MPOCTPAHCTBO) Ha ceBepe W 3haHue HanmonanpHOTO coOpaHus Ha
I0Te, 3TOT MOCT IIOKa3bIBA€T MEPBBIA NMpUMEDP "TOpoja, paclIMpeHHoro 1o pexku". Kak u peka
Tem3a u peka ceHa, peka XaH B Ceyne nepecekaeT LEHTP ropoja, OJHAKO MMEET ropaszio
6onbmmii MmacmTab. Yepes peky XaH npoxoaut nmodtd 30 MOCTOB, HO OOJBIIMHCTBO M3 HHUX
caenanbl U3 cranu u OeroHa. Paik Nam June Media Bridge noaxoautr k KoHLENUIUU
nepeceueHust peku XaH 0ojee CKyJIbNTYPHBIM, (YTYPUCTHUYECKHUM M 3KOJOTMYECKH YHCTHIM
crocoboM. BoxHOBeHHEM SIBUIIOCH T€UeHHE BOJbI, 00Imas (popMa OpraHuyecKas, ¢ XOJIEHbIM
MOJICpHU3UPOBAaHHBIM IIaHOM.  MocTa TMOKphITa C MaHEIsIMH COJHEYHBIX Oaraped s
TreHEepaluyu YHepruu, oHu JocTuraroT 1080M B InHY.



HoBple TexHONMOrMM © MaTepuanbl IIOMOTAalOT MHXKEHEpaM U CHELHMAIUCTaM 110
CTPOMTENBCTBY JIyullle M ObICTpee co3JaBaTb MOCTBI, a TaKXKe YJIydllaTb TEXHUYECKOE
oOCITy’)KMBaHHUE Ul YBEJIWYCHHUSI CPOKa CIYKObI MOCTOB. JlaT4MKM BCTPaumBaIOTCS B HOBBIE U
CYLIECTBYIOIIUE MOCTBI, OOecIieurBas HENPEPbIBHYI0 OOpAaTHYIO CBfA3b II0 COCTOSTHHSIM
CTpPOCHUH. DTH NaHHBIC TIOMOTAIOT HMH)KEHEpaM paHbIE BBIIBISAT U PEIIATh MPOOJIEMBI U
HOBBIIIATh YPOBEHb OOIIECTBEHHOH Oe3omacHocTH. ONHAKO CO3/aHUE HOBOI'O KOHCTPYKTHBHO
000CHOBaHHOTO MH)KEHEPHOTO MOCTa CETO/HS HEBO3MOXXHO 0€3 yueTa K WA W KOHCTPYKIIUHA
IIPOLIOTO.
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MACARONI PRODUCTION
M. S. Sivolapova, student, G. D. Degtyar, senior lecturer
Altai State University after I. I. Polzunov

Pasta has long been a familiar and popular type of garnish in our country. The main
advantages of pasta are quick cooking and affordable. In addition, not without the participation
of manufacturers of flour products gradually changing the “image™ of pasta. If earlier they were
considered not the most useful food and were not recommended to people who are on a diet, now
they gradually acquire the status of a useful product, thanks to the fashion for Italian cuisine.
Therefore, there is nothing surprising in the fact that every year the number of manufacturers in
this market increases by two or three times.

Specialists for work in this field are trained at one of the most developed departments of
food profile in Russia now it is the Department of *Machines and apparatus of food production™.
It trains specialists of wide profile-production managers for work at any food and processing
enterprises, at head offices of food holdings, trade and public catering enterprises, and also at
machine-building plants.

The technology of making pasta is relatively simple. The payback period of such a
business is small, and the profitability is high.
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The main raw material is flour and water, in addition to this, various additional
components are used in the production of pasta to improve the taste and quality of products:
chicken eggs, dairy products (whole dry or skimmed cow's milk), vegetable products
(concentrated tomato juices and pastes, natural juices with carrot and beet pulp). The pasta
production process consists of the following main operations: preparation of raw materials,
preparation of pasta dough, dough pressing, cutting of raw products, drying, cooling of dried
products, rejection and packaging of finished products.

One of the machines for the production of pasta is a semi-automated line Makiz-02-200. It
is designed for the production of pasta from flour of soft and hard wheat varieties. The
performance of the pasta line is 200 kilogram per hour. The Makiz-02-200 line is very modern
and 2-3 persons are necessary for service of production.
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Figure 1-semi-Automatic pasta line Makiz-02-200

The line includes the following equipment: flour sifter (conveyor), press machine, tray
dryer (2 pieces), hopper drive (2 pieces); pneumatic transport system.

The drying time of the product is from 16 to 20 minutes at a temperature of 90-110 Celsius
degree. The Finished production cycle is 40-50 minutes, after which the drying takes place in the
bins for about 4 hours. Energy consumption for the production of 1 kilogram of products is 0.35
kilowatt. For this production, the water treatment system is selected individually depending on
the chemical composition of the water.

In Barnaul several companies produce this product is a trading company "Makgran", Altai
pasta ALMAK and others. In conclusion, | would like to say that the production of macaroni
production occupies an important and not the last place in the human diet.
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[TPOM3BOJICTBO MAKAPOHHBIX WU3JIEJINI
M.C. CuBonanosa, ctyaeHT, I'. JI. Jlertspp, ctapimumii npenogoBaTeb
AnTalickuil rocyapcTBeHHbIN yHUBepcuTeT nMenn .. [TonzyHoBa

MaxkapoHbl JTaBHO YK€ CTalM B Halledl cTpaHe MNPUBBIYHBIM W TOMYJISPHBIM BUIOM
rapHupa. OCHOBHBIE NPEUMYIIECTBA MAKAPOHHBIX M3JEIUH — OBICTPOTA NPHUTOTOBJIECHUS H
JOCTYMHOCTSH 10 11ieHe. Kpome Toro, He 0e3 ydacTusi MpoU3BOAUTENEH ITUX MYYHBIX IPOJAYKTOB
MIOCTENIEHHO MEHSETCS «MMMJK» MakapoH. Eciy paHbplie OHM CUMTAIMCh HE CaMOW IOJIE3HOMN
MUIIeH U He PEKOMEHI0BAINCH JIIOJIIM, KOTOPBIE CUIAT Ha AMETE, TO TENepb OHU MOCTEIIEHHO
nproOpeTaroT CTaTycC MOJIE3HOTO MPOIYKTa, Oaroapsi MoJie Ha UTAJIbIHCKYIO KyxHI0. [ToaTomy
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HET HUYETO YIUBUTEIBHOTO B TOM, YTO C KaXKJIBIM TOJOM KOJHUYECTBO MPOU3BOIUTENCH HA 3TOM
PBIHKE YBEJIIMUMBACTCS B ABA-TPH pasa.

CrnenuanucToB g pabOThl B 3TOHM cepe TOTOBAT Ha OAHOW W3 HamOoJee pPa3BUTHIX
kadeap numeBoro npoduis B Poccun B HacTosiee BpeMs el sBisieTcst kageapa «MarmvHel 1
ammapaThl IHIICBBIX IMPOM3BOJACTB». (OHAa TOTOBUT CIEIUAIUCTOB IIUPOKOro Npodmis —
PYKOBOJMTENCH TPOM3BOACTBA I pabdOThl Ha JIOOBIX MHUIIEBBIX M IepepadaThIBAIOIINX
OPEINPUATHIX, B TOJOBHBIX O(GHUCAaX NHUIIECBBIX XOJIWHTOB, MPEANPHUATHSIX TOPIOBIH U
0OIIIECTBEHHOTO IMUTAHMS, a TAK)KE Ha MAITMHOCTPOUTEIBHBIX 3aBOJIAX.

TexHONOrusT W3rOTOBJICHHUS MAaKAPOHHBIX W3JCIUNA CpPaBHUTENBHO mpocTtas. Cpoku
OKYIa€MOCTH TaKOTO OM3Heca HeOOJIbIINE, a PEHTa0eTbHOCTh BBICOKAS.

OCHOBHBIM CHIPbEM SBJISIETCS MYyKa U BOJIa, KPOME 3TOTO IPHU IMPOU3BOJCTBE MAKapOH JIJIst
VIY4IICHUS BKyca M KayecTBa W3JCIUH HCIHOJIB3YIOTCS PAa3jIMYHbIC JOMOJTHUTEIbHBIC
KOMIIOHCHTBI: KYPHHBIC SiI1a, MOJOYHBIC MPOAYKTHI (IETLHOE CyX0€ WIH O0E3KUPEHHOE
KOPOBBE MOJIOKO), OBOIIHBIC MPOAYKTHl (KOHIIGHTPUPOBAHHBIE TOMATHBIE COKH W TIACTHI,
HATypaJIbHbIE COKM C MOPKOBHOW M CBEKOJNIbHON MsKOThIO). [Ipomecc mpou3BojaCTBa
MaKapOHHBIX H3AENUN COCTOUT U3 CIE IYIOIIUX OCHOBHBIX OMNEpaluii: MOATOTOBKA CBIPHS,
MPUTOTOBJICHUE MAaKapOHHOT'O TECTa, MPECCOBAHUE TECTa, pa3/ieNika CBHIPBIX HW3JIETUH, CYIIKA,
OXJIQK/ICHUE BBICYILICHHBIX U3/IEIUN, OTOPAKOBKA U ya"KOBKA FOTOBBIX U3JIEIIUN.

OpnHoM W3 MamWH Ui MPOW3BOJACTBA MaKapoOH SIBJIISICTCS IOJyaBTOMATHU3WPOBAHHAS JIMHUS
Maxu3z-02-200. OHa npeaHa3HaueHa JJIsl IPOU3BOJCTBA MAKAPOHHBIX MU3JICIHA U3 MYKH MSATKUX
¥ TBEP/BIX COPTOB MieHHUIBI. [Ipon3BoanTEIEHOCTS MaKapOHHOM JrHNHN cocTaBisieT 200 kr/4ac.
Jluaus Makuz-02-200 sBisieTcss O4e€Hb COBPEMEHHOW W sl OOCIY)XKMBaHHS IMPOU3BOJCTBA
HY>KHO 2—3 4eJoBeKa.

Y gand i madcnd i
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Pucynoxk 1 - I[TomyaBromatuzupoBanHast MakapoHHast TuHus Maku3z-02-200

B cocraB nmHUM BXOAUT cleayroliee OOOpYyJOBaHUE: MYKOIpPOCEHMBaTeNlb (OH JKe
TPaHCHOPTEp), MPEecc-aBTOMAT, JOTKOBAs CymIWiIKa (2 mTykH), OyHKep HaKOMUTENb (2 MITYKH);
CUCTEeMa ITHEBMOTPAHCIIOPTA.

ITponOMmKUTENBHOCTD CYIIKH MIPOYKTa cOCTaBAeT OT 16 1o 20 MuHyT nipu
temneparypaom pexkume 90—110 C. 3akoHUeHHBIH MPONU3BOACTBEHHBIN IUKII cocTaBisieT 40—-50
MHUHYT, [TOCJI€ YeTo MPOUCXOUT JIOCYILIKA B OYHKEpax OKOJIO 4 4acoB. DHEpro3arparsl Ha
POU3BOACTBO | Kr mpoaykuunu coctaBisatoT 0,35 kBt. [l naHHOTrO Npon3BOACTBa CHCTEMaA
BOJIOOYHMCTKU NOJOMPAETCS] UHAMBHUIYaIbHO B 3aBUCHMOCTH OT XMMHUECKOTO COCTaBa BOjbl. B
ropojie bapHayi HECKOIbKO MPEANPUATUI MPOU3BOAAT JaHHOE U3JIEIHE — 3TO TOProBast
kommanus "MakI pan", Anraiickue makaponsl AJIMAK u npyrue. B 3akitoueHnn XoTesnoch Obl
CKa3aTh, YTO MPOIYKIIMS MAaKapOHHOI'O IIPOU3BOJCTBA 3aHUMAET HEMAJIOBAYKHOE U HE TOCJIEHEE
MECTO B [TUIIEBOM pallMOHE YEJIOBEKa.
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SOME PROBLEMS WITH COMPULORY INSURANCE OF CAR OWNERS LIABILITY
ILLUSTRATED WITH THE EXAMPLE «AVTO-RITET Ltd.»
Tynyanov N.S. — student, Chesnokov I.A. — students, Kremneva A.V. - associate professor;
Kazanzeva L.G. - associate professor.
Altai State Technical University after 1.1. Polzunov (Barnaul)

Market relations in insurance appeared in Russia and the Altai Territory only in 1990
immediately after the collapse of the USSR and the adoption of the law of the Russian
Federation of 27.11.1992 N 4015-1 "On organization of insurance business in the Russian
Federation™.

During the Soviet period from 1921, the only company carrying out insurance activity
was a firm "State Insurance- Gosstrakh of the USSR." There was a single system of state
insurance. Everything was changed as soon as laws of the Russian Federation were adopted on
27.11.1992 N 4015-1 "The organization of insurance business in the Russian Federation” and on
25 April 2002 N 40 Federal Law "On compulsory insurance of civil liability of owners of
vehicles". That led to the creation of many commercial organizations, that carried out insurance
activities, as well as obliged each car owner to issue policies CTP. This has dramatically
expanded the scope of the insurance market.

Today, more than 800 insurance companies have been registered in the Russian
Federation. With the growth of the market, the number of problems faced by insurance
companies is also growing rapidly.

Table.1 The number of the insurance agreements in Russian Federal districts in 2017.

TOTAL: 193112 018
Insurance contracts on the territory of the Russian | 193 108 766
Federation - total

including Federal districts:

Central Federal District 111 660 506
North-West Federal District 15 359 068
Southern Federal District 10 411 258
Volga Federal district 22 715071
The Ural Federal district 11 110 863
Siberian Federal District 14 143 787
The Far Eastern Federal district 5227 838
North Caucasus Federal District 2 480 375
Outside the Russian Federation 3252

As we can see from Table 1, the insurance market in the Siberian Federal district is not so
much developed compared with the other districts of Russian Federation, but it is affected by the
same problems as the entire insurance market in Russia in the whole.

Problems faced by insurance companies of insurance activities:

1. Competition;

2. Fraud,

3. The losses in the entire sector or individual types of vehicles by regions of the Russian
Federation;

4. The disadvantage of forms of insurance policies;


http://www.ideibiznesa.org/proizvodstvo-makaronnyh-izdeliy.html

5. Fake forms of insurance policies.

We will look more closely at the problem of fraud. We' Il deal with the main types of
fraud, as well as the ways to combat fraud in the Altai region, using the experience of "AUTO-
RITET", as well as partners of this company.

Limited liability company "AVTO-RITET" has been in insurance business since 2008.
The Director of the company Tynyanov Sergey has a large experience in documentation such as
contracts of purchase and sale of the vehicle, an independent evaluation of movable and
immovable property, car examination, as well as leading insurance business as a regular
employee since June 1, 2003 in such companies as "Spasskie Vorota", JSC "MSK", SK Soglasie,
, JSC IC "Sibirskiy Spas"”, and today he is an insurance agent.

According to statistics taken from several insurance companies, the most common type of
fraud is the staging of a road traffic accident. This is widely spread because it is quite easy to
perform. It may take place when an owner of the vehicle that is insured, bumps into a pole on his
own fault (that is, the accident happens without the culprit, which is not an insured event), and to
compensate the damage he finds, as a rule, an old and already broken car to stage a traffic
accident, receives compensation, restores the car with minimal investment and in many stages
accidents again and again.

Another type of fraud can be attributed to dummy vehicles. This type is similar to the first
only in this case the owner of the old battered car looks for an insured vehicle involved in an
accident with no culprit. Usually this is done by repairers which repair the car after the accident
without a culprit, and then stage a road traffic accident. The same method is used by the so-
called "curbsiders" - persons engaged in multiple sale of the car. They find the battered car and
stage an accident. It is worth considering that the dummy car is insured without restrictions
("insurance without restriction of persons admitted to management”, an unlimited number of
persons are allowed to drive the vehicle), so that there is no reference to the culprit of the
accident.

The second place in the practice of insurance companies of the Altai territory is fraud in
agreement with lawyers. This method is delaying the time of informing in the insurance
company about a traffic accident. In consequence, they require the insurance company to pay the
penalty, and this is not a small amount of money.

It is worth mentioning that there used to be another system of insurance fraud that was
used by rogues. It required two identical cars of the same color and model, but one in very bad,
battered state, and the other one - in excellent technical condition. They further insured a car in
excellent technical condition, and then they staged an accident with the battered car having
previously changed its number plates. But this kind of fraud has disappeared shortly after the
SAR ordered all insurers to photograph the VIN or the VIN of the insured car.

Security services are created in each insurance company to combat fraud. They are
engaged in the collection and exchange of operational information between companies, as well
as identifying and finding the offender.

The methods used by security services of insurance companies and the insurers
themselves are as follows:

- create the so-called "black lists™ of persons caught on fraud,;

- refuse to insure of suspicious clients, pay attention to their behavior, appearance, age,
suspicious questions;

- refuse insurance to persons who do not have discounts, as an indicator of driving without
accidents;

- refuse insurance "without restriction” to persons who have not being checked;

- when photo fixing a car capture the person's face so that there’s no confusion who signed the
insurance contract (people can later refuse that there was their signature in the CTP policy and
the documents attached to it).

We should not forget that many situations that at first glance undoubtedly seem
fraudulent schemes require more detailed checks, and in turn out to be ridiculous coincidence.



For example, an insured car can get into an accident after two hours after signing the insurance
contract or damage to the car may occur under strange circumstances (e g. a jump on a speed
bump) that can seem very suspicious.

For the solution of this issue each company rely on itself. In order to in order to withdraw
completely from the problems with staging an accident it is necessary to strengthen the control
from the road police and the control over the road police, as cases of agreement of the road
police officers and rogues are common. Also it is essential to enhance the interaction of
insurance companies not only within the region, but throughout Russia as well. It is also
necessary to tighten control on the part of the RSA and the Central Bank, so that they contributed
at the legislative level to the prevention of these problems of the insurance market.

List of sources used:
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access.

2. Annual report of RSA [electronic resource] / / RSA: official site. — Mode of access:
http://www.autoins.ru/ru/about_rsa/otchet. — Date of access 03.04.2018. — Open access.

[TPOBJIEMBI B COEPE OBSI3ATEJIBHOI'O CTPAXOBAHMS ABTOI'PAXJIAHCKOM
OTBETCTBEHHOCTU HA ITPUMEPE OOO «ABTO-PUTET»
TestHOB H.C. — cryaent, UecHokoB U.A. — cTyaeHT,
Kazannesa JI.I'. - nouent, KpemueBa A.B. - noreHt
AdnTaiickuil rocyaapcTBeHHbIN TexHuueckuil yausepcuteT uM. M.W. [Tonsynosa (r.bapuaym)

PbIHOYHBIE OTHOILIEHUS B CTPaxOBOM JA€ATENbHOCTH NOsABUIMCH B Poccun um Anraiickom
kpae auiib B 1990- e roawl cpazy nocie pacnaga CCCP u npunstus B cuiny 3akoHa P® ot
27.11.1992 N 4015-1 "OO opranu3zanuu cTpaxoBoro aena B Poccuiickoit denepanun".

Bo Bpemena CCCP, a tounee ¢ 1921 rona, equHCTBEHHOW (UPMOM OCYLIECTBIIAIONMIEN
CTPaxoBYIO JIeATeNbHOCTh sABisuIack pupma «l'occtpax CCCP».OHa siBisiach €JMHON CHCTEMOM
rOCYJapCTBEHHOTO CTpaxoBaHus. Bce U3MEHUIIOCh, KaK TOJIBKO ObUTH MPUHATHI 3aKOHBI PD oT
27.11.1992 N4015-1 "OO6 opranmzanuu crpaxoBoro jaena B Poccuiickoit @enepauuun" u ot
25.04.2002 Ne 40-®@3 «OO0 o00s3aTENbHOM CTPaxXOBAHWW TPAXKIAHCKOH OTBETCTBEHHOCTH
BJIAJICJIbLIEB TPAHCIIOPTHBIX CPEJCTB». ITO MPUBENO K CO3JAAHUI0 MHOXECTBA KOMMEPYECKHX
OpraHu3aiuii, BeIyIMX CTPaxOBYIO JESITEIbHOCTb, a TAaKXKe 00s53a70 Ka)/I0ro aBTOBJAJAEbLA
opopmute momucel OCAI'O. D10 pe3ko pacupuio MacmTadbl pblHKa cTpaxoBaHus. Ha
CeroAHSIIHUN AeHb Ha TeppuTopun Pd 3apeructpuponano 6osee 800 ctpaxoBbix komnaHuil.C
pPOCTOM MaclTabOB pBIHKA CTPEMHUTENBHO pacTeT M KOJIMYECTBO MpoOIeM C KOTOPBIMHU
CTaJIKMBAIOTCS] CTPAXOBbI€ KOMITAHUU.

Tabn.1 «CBeneHHs O KOJMYECTBE 3aKIIOYEHHBIX JOTOBOPOB CTPAaXxOBaHHs MO (eaepatbHbIM
okpyram 3a 2017 rogy.

HUTOIO: 193112 018

Ilo pnoroBopam crpaxoBaHusi Ha Tepputopuu | 193 108 766
Poccuiickoii @enepauuu - Bcero

B TOM YHCJIE TIO (heepaTbHBIM OKPYTraM:

[{enTpanpHelii PO 111 660 506
Cesepo-3anannenii @O 15 359 068
FOxHb111 PO 10 411 258
[TpuBomxckuit ®O 22 715071
Ypansckuit @O 11110 863

Cubupckuit ©O 14 143 787




HamsaeBocTounbiii @O 5227 838

Ceepo-Kaskasckuit @O 2 480 375

3a npenesamu Poccuiickoii Degepanuu 3252

Kak wmoHO BuaeTh u3 Tabnuubl 1, cTpaxoBoit peiHOK B CubupckoM (enepasbHOM OKpyre He
TaKk CWIBHO Pa3BUT [0 CPaBHEHHUIO C JApyrMMHM OKpyramu Poccuiickon Penepanuu, HO €ro
3aTparvMBaroT TE K€ MPOOJIEMBI UTO U BECh CTPaxoBOW pbIHOK Poccuu.

[IpoOneMbl ¢ KOTOPBIMH CTAJIKMBAIOTCS CTPAXOBbIE€ KOMIAHWUU TPU BEJACHUHM CTPaxoBOH
JIeATEIbHOCTH:

1. KoHKypeHIus;

MOIIICHHUYECTBO;

YOBITOYHOCTh BCETO CEKTOpa WK OTAeNbHbIX BUI0B TC no pernonam Pd;
HenocTaTok Onankos mojrucos OCAI'O;

nojaensHbie 6manku noauco OCATO.

OCTaHOBI/IMCSI o nojapoOHee Ha mpobiaemMe MOUICHHHYECTBA. PaccMOTpUM OCHOBHBIE BHJIBI
MOIIIEHHUYECTBA, a TAKXKe CIOCOObI OOpHOBI C MOIIEHHUYECTBOM B AJNTACKOM Kpae,
ocHoBbIBasich Ha onbiTe OO0 «ABTO-PUTET», nu komnanuii ¢ KOTOPbIMU COTPYJHUYAET 3Ta
dupma.

000 «ABTO-PUTET» Beger ctpaxoByto aestenbHocTh ¢ 2008 rona. Jupextopom hupmsl
spnsiercss TeiHsHOB Cepreld AJEKCaHAPOBHY, HMMEIONMIUI OOJBIION ONBIT B O(GOPMIICHUH
JIOKYMEHTAlMU, TAKOM KaK A0roBopbl Kymu-npoaaxu TC, He3aBuCHMas OLIEHKA ABUKUMOTO U
HEJBI)KMMOT'O0 MMYIIECTBA, aBTOIKCIEPTU3a, U BEAYIIUNA CTPAXOBYIO JCATEILHOCTh B KAUECTBE
mTaTHOro cotpyaHuka ¢ 1 utonsa 2003 roga B Takux koMnanusax kak 3A0 «Cnacckue BOpoTay,
OAO «MCK», CK «Cornacueyn, CAO «BCK», AO CK «Cubupckuii cnac», a Ha CEerOIHSAITHUN
JICHb SBJISICFOLIUICS CTPAXOBBIM ar€HTOM.

Ilo cratucrhke, B3ATOM M3 HECKOJIBKMX CTPAaXxOBBIX KOMIIAHWU, CAMBIN PacIpOCTPaHEHHBIN
BUJI MaxuHAlU{A 3TO - HMHCLEHHPOBKA JOPOKHO-TPAHCIOPTHOTO MPOUCIIECTBUS. DTOT BHJ
pacnpocTpaHéH MOTOMY, YTO OH JOCTATOYHO MPOCT B UCIOMHEHUH. OH 3aKIJII0YaeTcsl B TOM 4TO,
BIIAJI€JICL] TPAHCIIOPTHOTO CPEICTBA CTPAXYETCs B KOMIIAHMHU, MO CBOEW BHUHE Bpe3aercs ,K
npuMepy, B CToJO (TO €CTh aBapus COBEpIIeHa 0e3 BHHOBHHUKA, YTO HE SIBISETCA CTPAXOBHIM
ClIy4aem), ¥, 4TOObI BO3MECTUTH YIIEPO, HAXOIUT KaKyl-HUOY/b, KaK MPABUIIO CTApyIO U yKe
OuTyI0, MAaIIMHy, U WHCIEHUPYET IOPOKHO-TPAHCIIOPTHOE IPOUCIIECTBUE. 3aTeM IMOTy4daeT
BO3MEIICHHE, ¢ MUHUMAIIbHBIMH BIIOKEHUSMU BOCCTAHABIMBAET MAIIUHY M, B OOJILIIUHCTBE
CIIy4aeB, IPOU3BOJIUT MHCIIEHUPOBKY CHOBA U CHOBA.

K cnegyromemy BHuIy MaxvHAIMd MOKHO OTHECTH IOJCTABHBIE aBTOTPAHCIOPTHHIE
CpeICTBa. DTOT BUJ CXO0X C MEPBBIM, TOJIBKO B 3TOM Cly4yae yKe€ COOCTBEHHUK CTapoil OUTOM
MalIuHbl MIIET 3aCTPAaXOBAaHHOE aBTO, IOMABIIEe B aBapUI0 HE UMEHoleld BUHOBHUKA. Kak
MpaBUJIO, PTHUM 3aHUMAIOTCSA KY30BIIUKM KOTOPHIM Ha PEMOHT IMPUTOHSETCS aBTO IMOCE TOM
camoii aBapuu 0e3 BUHOBHHKA, 2 Y HUX Ha 3TOT clydyail ecTh y»K€ TO caMOe€ MOJCTaBHOE aBTo.
Jlanee mnoacTpamBaeTcs JAOPOXKHO-TPAHCIIOPTHOE IpoUCLIECTBHE. TakuM K€ CIocoOoM
MOJIB3YIOTCS M TaK HA3bIBAEMbIE «IIEPEKYIAIIKI - JTUIA 3aHUMAIOIIEECs] MHOTOKPATHOU KYTLIN-
npofaxei aBTo. OHU HaxoJAT OUTYIO0 MaMHy ¥ uHcHeHupytoT ¢ Hel JITII. Crout ydects, uTo
MOJICTABHOE aBTO CTpaxyercs 0e3 orpaHuueHuil («cTpaxoBaHWe O€3 OrpaHUYCHUS JTUI]
JOTYIIEHHBIX K YIPABICHHUIO» T.€. Ul YIPaBJICHUsS TPAHCHOPTHBIM CPEACTBOM JOIYCKaeTCs
HEOTPAHMYEHHOE KOJIMYECTBO JHI[), YTOOBl HE OBUIO TPUBS3KA K BHHOBHUKY JIOPOXKHO-
TPAHCIIOPTHOTO MPOUCIIIECTBHS.

Btropoe Mecto B mNpakTHKE CTPAaxOBbIX KOMIIAHMM AJNTAaHCKOrOo Kpas 3aHUMaeT
MOILIEHHUYECTBO MOCPECTBOM CBS3H (CrOBOpa) C IOpUCTaMU. DTOT METOJI OCHOBAH Ha TOM, 4YTO
3IIOYMBIIIJICHHUKN 3aTSTUBAIOT BpeMs OOpalieHUs B CTPaXxOBYK0 KOMIIAHHIO C MOMEHTa
COBEpUICHHSI JIOPOKHO-TPAHCIIOPTHOTO MpouciiecTBuss. Brocnenctsun onu tpedytor or CK
BO3MEILIEHHE 32 HEYCTOMKY U MOTEPIO0 BPEMEHU, UTO COCTABJISIET I0BOJIbHO KPYITHBIE CYyMMBI.

SRR



Crout ynoMsiHyTh, YTO paHEE CYILECTBOBajJa W Jpyras cCUCTeMa OOMaHa CTPaxoOBBIX
KOMITAaHUHU, KOTOPYIO MCIIOJB30BAIN 3JIOYMBINUIEHHUKH. MMmenock nBa aBTOMOOWIS OJHOTO
[BETa M MOJEIHU, HO OAMH B «yOUTOM» COCTOSIHUM, @ BTOPOM B OTJIMYHOM TEXHUYECKOM
coctogHuu. CrTpaxoBajcsi aBTOMOOWIb B OTJIIMYHOM COCTOSIHMM, IOTOM TOCYIapCTBEHHbIE
HOMEpPA C 3aCTPAaXOBAaHHOI'O ABTO IEPEBEIIMBAINCH HA ABTO B INIAYEBHOM COCTOSIHUH, 3TO OHO
IIOI1aJ1aJI0 B MHCLIEHUPOBAaHHYIO aBapuio. Ho 3TOT BuA yIIen U3 NpakTUKHA CTPaxOBbIX KOMIIAHUU
Cpazy Mociie TOoro, Kak Poccuifickuii COr03 aBTOCTPaXOBIIMKOB 00s3a] BCEX CTPAXOBIIUKOB
dotorpadupoBats VIN mim HOMep Ky30Ba CTpaxyeMoro aBTo.

Jnst 60pbOBI ¢ MOIICHHUKAMH B KaXKJIOM CTPAaXxOBOM KOMIAHHMU CO3JAIOTCS CIYXKObI
6e3onmacHocTH. OHM 3aHMMarOTCs COOPOM M OOMEHOM ONEpaTUBHOM HHPOPMALUU MEXKIY
KOMITAHMSMHU, @ TAKKE BBISIBJICHUEM U IIOMCKOM HapyLIUTEIICH.

Metonbl 00pbOBI, KOTOPBIE UCIOIB3YIOT CIIYKObI 0€30M1aCHOCTH CTPaXOBBIX KOMIIAHUM, a
TaK)K€ HEIIOCPEACTBEHHO CAMU CTPAXOBILMKHU:

- CO3/1al0T TAaK Ha3bIBa€Mbl€ "UepHbIE CIUCKHU" JINL, KOTAAa-IN00 3aMEUEHHBIX B MaXUHALMSIX;

- OTKa3bIBAIOT B CTPAXOBAaHUU IOJO3PUTEIbHBIM JIMLIaM, OOpalasi BHUMaHUE Ha UX IIOBEJIEHUE,
BHEUIHOCTB, BO3PACT, OA03PUTENIBHbBIE BOIIPOCHI;

- OTKAa3bIBAIOT B CTPAXOBAHUHU JIMIIAM, HE UMEIOIIUM CKUJIKY KaK [T0Ka3areilb 0e3aBapuiiHOCTY;

- OTKa3bIBAIOT B CTPAXOBAHUU «0€3 OrpaHMYCHUM» HE IPOBEPEHHBIM JIUIIAM;

- ipu (hoTopuKcau aBTOMOOMIISE (PUKCHPYIOT JIMIIO aBTOBIAICbIA, Ja0bl HE OBUIO MyTaHHIIBI
C JIMIOM, KOTOpPOE 3aKJII0Yajio JJOrOBOP CTPaxOBaHMs (HEKOTOpPbIE HE IOATBEP)KIAIOT CBOKO
noanuck B mosiuce OCAI'O u npunaraemMbix K HEMY JOKYMEHTaXx).

He crout 3a0bIBaTh, 4TO MHOTME CUTYyalluH, KOTOpbIE Ha MEPBBIA B3IVIAJ HECOMHEHHO
Ka)KyTCsS MOILIEHHUYECKUMH CXeMaMH, TpeOyIoT Ooiee JeTalbHbIX IPOBEPOK, U HA CAMOM JIENe
OBbIBAIOT HEJENbIM CTEUEHUEM OOCTOATENILCTB. Tak, HAallpUMEp, 3acTpaXxOBaHHOE aBTO MOXKET
IIONIACTh B aBApHIO IIOCJIE JIBYX YaCOB C MOMEHTA 3aKJIKOYEHUS JOTOBOPA CTPAXOBaHUS WIIU Ke
HOBPEXJICHUS aBTO MOT'YT BO3HUKHYTh IIPU CTPAHHBIX OOCTOATENILCTBAX (HAIp., B IOJETE MOCie
JIeKa4yero MOJIUIENCKOro), 4TO MOXKET BbI3BATh [10/1I03PEHHUE.

Pemrenne naHHOrO BOIpOCA JIOKUTCS Ha IJICYM KaXJAOW KOMIIAHUU WHAWBUILYAIBHO.
Uto0b1, HaIpUMEpP, OTOMTH MOJIHOCTBIO OT MpoOieMbl ¢ uHcueHupoBkoil JTII HykHO ycunuTh
KoHTposb co croponbl JIIC n Hag camon JIIC, T.k. Hepenku ciydyau CroBopa MOIIEHHUKOB U
camoii JIIIC. Taxxke CTOMT YCHJIMTH B3aUMOJICHCTBUE CTPAXOBBIX KOMIIAHMM HE TOJBKO IIO
pernoHam, Ho M mo Bcedl Poccun. CTOUT yXKeCTOUMTH KOHTpOJdb co cTopoHbl PCA n
[lenTpobanka, 4TOOBI OHU COJEHCTBOBAIM HA 3aKOHOAATEILHOM YPOBHE B NIPECEUCHUH JAHHBIX
npo0JeM pbIHKA CTPaxOBaHUS.

CnHcoK UCIIOIBb30BaHHBIX UICTOYHHUKOB!

1. HentpanpHbiii 0ank Poccuiickoil ¢denepanuu. [31eKTpoHHBIA pecypc]: oduLmanbHbIN
caifr/ - CratucTudyeckue ToOKa3aTenu U uHpopMmanus o0 OTAEIbHBIX CYOBEKTax
CTPaxoBOI0 nena.- pexXUM J0CTyTIa:
http://www.cbr.ru/finmarket/supervision/sv_insurance/

2. PCA [snektponHBIi pecypc]: odunmaneHeii caiit/ - TomoBoit otuer PCA — pexum
nocryma: http://www.autoins.ru/ru/about_rsa/otchet

FUTURICTIC CONSTRUCTION TECHNOLOGIES
D.l.Zagaynova, student, .M. Lysakova, senior teacher
Altai State Technical University after I1.1. Polzunov

We start with the fact that many ages ago the first architectural ideas came into human
being mind. There were a lot of construction difficulties. People faced them in the past and are
facing them now. They have tried to overcome thesedifficulties in different ways.


http://www.cbr.ru/finmarket/supervision/sv_insurance/
http://www.autoins.ru/ru/about_rsa/otchet

Right from the Stone Age man has been a builder. He has been involved in the process of
constructing for making his life easy, comfortable and saved. The first dwellings were
constructed from mud-and-straw bricks baked in the sun. The ancient Romans were the first to
experiment with concrete, mixing lime and volcanic rock to build majestic structures like the
Pantheon in Rome. It is still auniqueconstructionin the world made of unreinforced concrete.

Over the centuries, engineers and architects have devised ever-new ways to build taller,
stronger and more beautiful creations using game-changing materials like steel girders,
earthquake-proof foundations and glass curtain walls.

Now we are going to describe several exciting construction innovations of the nearest
future. Some of them are used today.

For years engineers have dreamed of a new type of material which combines the strength
and durability of metal with the crystal-clear purity of glass. They can use such metal to
construct towers,skyscrapers with glass walls, enormousaquariums.

A decade ago scientists began experimenting with a new type of ceramic made from a
powdery mix of aluminum, oxygen and nitrogen. As a result they had absolutely clear, glass-like
strengthen material. Today it is known as transparent aluminum or ALON. It is considered to be
the material for space flights, for making armored windows and optical lenses.

Engineers have created a new type of permeable concrete for road covering.Slabs of
concrete are laid on theporous base material. The ingredientsof concrete (large grains of rock and
sand) allow rainwater to pass right through pavement and let the soil to absorb water. More than
thata light color of concretecovering reflects sunlight and stays cool in summer.

Next innovation which attracts our attention is aerogel fabric with "super-insulating”
properties.Heat cannot pass through theporous structureof the aerogel. The insulating power of
aerogel fabric is in 2-4 times bigger than traditional fiberglass. The only drawback is its price.
When it comes down, the aerogel fabric could be used in construction.

Moving Color Company made a revolutionary discovery in the sphere of construction
industry. They created glass decorative tiles coated with special paint, which change the color.
When you hit the roomor touch the tiles, or warm water appears on the surface, the tiles
transform their glossy blackcolor into marvelousgreen,blue and pink. Such tiles are very popular
now and are widely used.

Researchers at Harvard's Self-organizing Systems Group have built small construction
robots.They are programmed to work together as a swarm. The robots have four-wheels, can
move and make some construction operations. They take and lift each brick, climb and build the
walls. Special sensors help to detect the presence of other robots and make them get out of each
other's way. Robots are programmed to work collectively. They can workin dangerous places, in
space stations, in flooded territories or deep in the water. Their application in the modern society
is unlimited.

A Dutch architecture firm has launched a great public art project to build a 3-D printed
house. But first, they had to build one of the world's largest 3-D printers, called the Kamermaker
or "room maker." Using the special plastic material the Kamermaker can print out large LEGO-
like plastic components with the help of each one can create individual rooms of the house. The
rooms will then lock together — again, think LEGO — with the printed exteriors of the home
designed to look like a traditional Dutch canal house.

A follower of this project a Chinese construction company is building houses using a giant
3-D printer. It sprays layers of cement and construction waste to assemble the homes. The
company says the houses will cost less than $5,000 each, and it can produce 10 houses a day.

In conclusion we like to mention that a lot ofengineers, researchers and architects have tried
and solved complicated construction tasks. Their futuristic and fantastic innovations are put into
practice, work and help the people to make the life more comfortable.
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CTPOUTEJIBHBIE TEXHOJIOTUU BY AYIIETI'O
J.W. 3araitnoBa, crynent, .M. JIbicakoBa, cTapuinii npenojiaBaTeib
Anraiickuil 'ocynapctBennslil Texunueckuii Yausepcutet umenu M.U. [lonsyHnosa

MBI UCXOJIUM U3 TOTO, YTO TIEPBBIC APXUTEKTYPHBIC UJIEU MPUIIUIA K YEJIOBEKY MHOTO BEKOB
Hazan. CrnoxHocTell Obu10 MHOTO. JIFOIM CTANKUBAIUCH C HUMH B MPOLUIOM U CTAJIKUBAIOTCS C
HUMHU ceifuac. OHU NBITATUCH PEOI0JIETh ATH TPYAHOCTHU IIO-Pa3HOMY.

C nauana KamenHoro Beka yenoBek Obu1 cTpouteneM. OH CTpomI, 4TOOBI CAeNaTh CBOIO
JKU3Hb Jerdye, ynobHee u Oe3omacHee. llepBble >kunuiia ObLIM MOCTPOEHBI U3 TIIMHSHBIX U
COJIOMEHHBIX  KHpPIU4YEH, BBICYHIEHHbIX Ha coiHue. JlpeBHHE pUMIIIHE [EpPBBIMU
HKCIEPUMEHTHUPOBAIM C OETOHOM, CMEUIMBAasi W3BECTb W BYJIKAHWYECKUN KaME€Hb, UYTOOBI
MOCTPOUTh BEJIMYECTBEHHBIE COOpYX eHus, Takue Kak I[lanteon B Pume. D10 mnoucrune
YHHUKaAJIbHOE COOPYKEHHE, T.K. BO3BEIEHO U3 HEAPMUPOBAHHOI'O OETOHA.

Ha mpoTsbkeHNN BEKOB MHKEHEpPHl M apXHUTEKTOPbl pa3paldaThiBalii BCe HOBbIE M HOBBIE
crocoObl co3aHusi 0oJjiee BBICOKMX, MPOYHBIX M KPAaCUBBIX COOPYKEHUH C HCIOJIb30BAaHUEM
M3MEHSIOIIMX LBET MaTepUANIOB, CTaJbHBIX OATOK, BBIICPKUBAIOIINX 3eMIIETPICEHUS U CTEH U3
CTeKJIa.

Tenepp MBI pacCKa)keM O HECKOJbKUX MHTEPECHBIX KOHCTPYKTHBHBIX HOBHUHKax
ommxkaiiiiero Oyaymiero. Hekotopbie U3 HUX UCTIONIB3YIOTCS YK€ CETOJTHS.

B TeueHne MHOTUX €T MHXKEHEPhl MEUTAJIM O HOBOM THUIIE MaTepuaia, KOTOPbI COUETaeT B
cebe MPOYHOCTh U JIOJITOBEYHOCTh METalsla C KPUCTaJIbHOW YHCTOTOW cTekina. OHU CMOTyT
HCIIONIb30BaTh TAKOM MeTalll, YTOObI CTPOUTH OalTHU, HEOOCKPEObl CO CTEKISHHBIMU CTEHAMH,
OTPOMHBIE aKBAPUYMBI.

JlecsaTp €T Haszaj yYeHble Hauyadd SKCIEPUMEHTHUPOBATh C HOBBIM THUIIOM KEpPaMHUKH,
W3TOTOBJICHHOW M3 MOPOIIKOOOPAa3HOW CMECH allfOMUHUSA, KUCIOpoaa U azota. B pesynbrare y
HUX TONYyYUIICS] a0COTIOTHO YHCTHIHM, MOXOKUN HA CTeKI0 Marepuas. CerofHs OH U3BECTEH Kak
npo3paudbli  amomMuHuid unm ALON. OTo Marepuan aias KOCMUYECKUX LeneH, Ui
W3TOTOBJICHHSI OPOHUPOBAHHBIX OKOH U ONITUYECKUX JTUH3.

WNnxeHepsl co3qanyd HOBBIM THUIN TNPOHMUIIAEMOTO O€TOHa [UIsl JOPOKHOTO TOKPBITHS.
BeroHHbIe MAUTHI YKIAIBIBAIOTCS Ha TOPHUCTYIO OCHOBY. MHrpenaneHThl OeToHa (KpymHBIE
IpaHyJibl TOPHBIX TOPOJI U MECKa) MO3BOJISIIOT A0XKIEBOM BOJE MPOXOAUTD MPSAMO dyepe3 achanbT
U TO03BOJIAIOT TOYBE IMOTJoHiath Boxy. bosee ToOro, cBeTiblii 1BEeT OETOHHOTO MOKPBITHS
OTpakaeT COJTHEYHBIN CBET U OCTAETCS MPOXJIATHBIM JIETOM.

CrnenyromuM HOBOBBEJCHHEM, KOTOPO€ TPHUBJIEKAET Hallle BHUMAaHHE, SBISETCA
ajporesieBasi TKaHb, O0JaJamoIIas  «CBEPXU3OJIMPYIOLIUMU» CBOMCTBaMHU. TeIuio HE MOXKET
IPOXOJUTh Yepe3 MOPUCTYI0 CTPYKTYpy asporens. M3omupyromas cnocoOHOCTh asporeieBoi
TKaHu B 2 - 4 pasa OoJbiie, 4eM Yy TPaJAUIIMOHHOTO CTEKJIIOBOJIOKHA. EMWHCTBEHHBIM
HEJIOCTAaTKOM SIBJII€TCSl BbiCOKass IieHa. Korjga meHa CHU3UTCA, a’dporeieByl0 TKaHb MOXHO
OyJeT MIMPOKO UCIOIb30BaTh B CTPOUTEILCTBE.

Komnanus Moving Color crenana peBOIIOIMOHHOE OTKpPHITHE B cepe CTPOUTEIHCTBA.
OHna co3fana eKOpaTUBHbIE CTEKJISHHBIE IUIMTKU, MOKPBIThIE CHEIHAIbHON KpacKoil, KoTopas
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MeHsieT uBeT. Korja B KoMHaTe MOBBIIIACTCS TEMIIEpaTypa WK Bbl KacaeTech IUIMTOK TETJIBIMU
pYKaMu, WM Teljiasi BoJa MonajaeT Ha MOBEPXHOCTb, LIBET IUNINTKU IPEBPATUTCS U3 TIISHIIEBOIO
YEpPHOI'0 B MU3YMHUTEIBHBIN 3€JICHBIM, CUHUN U PO30BbIM. Takue INIMTKM OYEHb IOIYJISPHBI U
HIMPOKO MCIIOJIB3YIOTCS B CTPOUTEIBHOM IPOMBIIIUIEHHOCTH.

HUccnenosatenu u3 rpynmnsl Self-organizing Systems I'apBapaa moctpomsin HEOOIBIIUX
pOOOTOB, IPUMEHSAEMBIX B CTpOUTENbCTBE. OHM 3aIPOrpaMMHUPOBAHbI A1 COBMECTHON pabOThI
KaKk poil HAcCeKOMBIX. POOOTBI MMEIOT YeThIpEe KOJeca, MOTYT IEepEeMEelaTbCs W BBINOJIHATh
cTpouTenbHble onepanui. OHM OepyT U CKIIAABIBAIOT KUPINUYM, BO3BOASAT CTeHbl. CriennanbHble
JATYUKU TIOMOTAIOT OOHAPYKHMBATh MPHUCYTCTBUE JPYIHMX POOOTOB M M30€rarb CTOJIKHOBEHUS
Jpyr ¢ ApyroM. PoOoThI 3aniporpaMMupoBaHbl AJ1s1 KOJJIEKTUBHON paboTel. OHM MOTYT paboTaTh
B OINACHBIX MECTaX, Ha KOCMUYECKHX CTAHIUAX, HA 3aTOIJICHHBIX TEPPUTOPHUSAX WUIIH TIIyOOKO B
BoJie. MIX mpuMeHeHne B COBpEMEHHOM OOLIeCTBE HEOIPAaHUUYEHHO.

lonnmanackass apxutekrypHas QupMa Hadaia paboTy Haja OONBIIMM  MPOCKTOM
TPEXMEpPHOro neyaTHoro aoma. Ho cHauasna UM NpHUILIOCH MOCTPOUTH OJMH M3 KPYHMHEHIIUX B
MHUpE TpPEXMEpHBIX NPUHTEPOB, ero Ha3Baium Kamermaker wuiam «co3gatenb KOMHATBD).
Hcnonb3ys crnenualbHblii IUIaCTUKOBBIM MaTepual, Kamermaker moxer pacnedaraTs OoJbline
LEGO-mogo0HbIe TUIACTMACCOBBIE KOMITOHEHTHI, C IOMOINBIO KOTOPBIX MOXHO CO3/1aBaTh
OTJeJIbHbIE KOMHAThI JoMa. 3aTeM KOMHaTbl OyayT cobuparbcsi BMmecte, kak aertamun LEGO.
JloM cipoekTHpoBaH, KaK TPaAUIIMOHHOE TOJUIAHACKOE KUINILE Ha KaHae.

ITocnenoBareneM 3TOro MpPOEKTa SBIAETCS KUTAWCKask CTPOUTEIbHASI KOMIIAHUS, KOTOpast
CTPOUT JOMa C HCIIOJIb30BAaHMEM T'MTAHTCKOTO TpPEXMEpHOro mnpunrtepa. Jlom cobupaercs u3
CJIOEB LIEMEHTA U CTPOUTENIbHBIX O0TX0/0B. [0 coBaM KOMmaHuu, Takue 3AaHus OyIyT CTOUTh
menee 50008 (nosutapoB) KaKIblil, 1 OHU MOTYT IIPOU3BOAUTH 10 10 COOpY)KEHUH B JCHB.

B 3akmroyeHne Mbl XoTenu Obl YIOMSHYTh, YTO MHOI'ME MH)KEHEpBl, MCCIEI0BATENN U
APXUTEKTOPHI THITAIOTCS PEHIUTh CIIOKHBIE CTPOUTENbHBIC 3amauu. VX ¢yrypucTudyeckue u
(aHTacTHUECKUE HOBOBBEACHHUS BHEIPAIOTCA HA IPAKTHKE, pabOTalOT U IMOMOTaloT JIIOIIM
cenaTh KU3Hb 0osiee KOM(POPTHOM.
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THE PROBLEMS OF MAKING HIGH QUALITY WINE WITH LOW COST
D. I. Zyablitskaya, student, N.A. Bobrovskaya, assistant professor
Altai State Technical University after I.I. Polzunov

To produce high-quality wine with low cost it is necessary to introduce new energy-
saving technologies into production process, to have grapes of high quality, new yeast races,
enzyme preparations and current knowledge of biotechnological winemaking processes. Today
the equipment of most wine-growing enterprises is outdated. Therefore, the only possibility of
expanding the wine production market is the technical re-equipment of production facilities. The
other important problems and tasks in winemaking are:

1. building a special-purpose equipment for grape processing which will influence
the raw mechanically as little as possible;



2. organizing the financial system and running scientific research institutions and
engineering plants which will develop and manufacture new types of equipment for winemaking;

3. upgrading of facilities in vineyards;

4. application of scientific approach to the development of the industry by taking
into account the diversity of edaphoclimatic conditions in the main winemaking areas [2].

The following measures have helped solve these problems in Russia:

1. in 2006, the authorities established a ban on the import of wine from Georgia and
Moldova because of the pesticides content in them. This was a factor which made a contribution
to the growth of domestic winemaking.

2. in 2013, the authorities focused on the development of winemaking in Russia
from its own raw materials. In accordance with Government Decree No. 585 of 13.07.13, wines
produced by Russian companies from local grapes were attributed to agricultural products. In
addition, in accordance with the State Program for the Development of Agriculture for 2013-
2020, domestic producers of grapes received support in the form of subsidies.

3. the next step towards full cycle companies was the adoption in 2014 of the
amendments to Law No. 171-FZ, which introduced geographical indications of wines. The
amendments established that only wines grown from domestic grapes can be called Russian [1].

These abstracts do not include all the problems in winemaking industry. It is very
important to do research in the field of the winemaking technology and answer the questions
how to increase the date of consumption and optimize the storage conditions and others.
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[TPOBJIEMbI ITPOM3BOJICTBA BBICOKOKAYECTBEHHOI'O BUHA C HU3KOU
CEBECTOMMOCTBIO
J.W. 3a6munkas, crynent, H.A. boOpoBckas, 10o1eHT
Anrarickuii ['ocynapctBennbiil Texanueckuit Yausepcuret um. M.1. [lon3zynosa

Uro0bl MOITYYUTh BBICOKOKAUECTBEHHOE BUHO C HHU3KOM Ce0ECTOMMOCTHIO HYKHO
BHE/IPATh B IPOU3BOJCTBO HOBBIE 3HEpProcOeperaronive TEXHOJIOIMH, WMETh KadeCTBEHHBIN
BUHOTPaJ, HOBBIE pachl JApPOXIKeH, (QEepMEHTHble IpernapaThl W COBPEMEHHbIE 3HAHUS
OMOTEXHOJOTMYECKUX mpoueccoB BuHomenus. CeroaHs oOopynoBaHHe — OOJBIIMHCTBA
HNPEANPUITHI BUHOAEIBYECKOW OTpociau ycrapeno. [loaTomy enMHCTBEHHON BO3MOYKHOCTBIO
paclIupeHys] Ha PhIHKE BHUHOJAEIBYECKONW MPOLYKIUH SBISETCS TEXHUYECKOE NEPEOCHAILECHUE
MPOU3BOJCTB. J[pyruMu akTyanbHBIMU MpoOIeMaMH U 3a/1a4aMH B BUHOJIEJIUHU SIBJISTFOTCS:

1. CO3JIaHHE CIIEIHAIbHOIO 00OpYJIOBaHUS JJs MepepadOTKU BUHOTpPaja, KOTOpOe
OyJeT UMeTh MUHUMAJIbHOE MEXaHUYECKOE BIMSHUE HA CHIPHE;
2. OpraHu3alsl CHUCTeMbl (MHAHCUPOBAaHMA W YOpaBJICHUS pPAaOOTOW Hay4dHO-

MCCJIEIOBATEIbCKUX MHCTUTYTOB M MAIIMHOCTPOMTENBHBIX 3aBOJIOB IO pa3paboTKe U
IIPOU3BOJCTBY HOBBIX BUJOB TEXHUKU I BAHOEIBbYECKON IIPOMBIIIEHHOCTH;

3. YKpeIIeHue MaTeprallbHO-TEXHUYECKOW 0a3bl BUHOTPAJAAPCKUX XO3AUCTB;

4. YCUJICHHE HAy4YHOTO MOJXOAa K Pa3BUTHIO OTPACAM C Y4E€TOM MHOrooOpasus
MOYBEHHO-KJIMMATUYECKUX YCIOBUI OCHOBHBIX 30H ITPOMBIIIIJIEHHOTO BUHOTPaAapcTBa [2].

Pemenuto nanubix npo6iem B Poccun ciocoOCTBOBAIM CIIEIYIOLINE MEPOTIPUSATHS:



1. B 2006 rony pyKOBOACTBO CTpaHbl YCTAHOBUJIO 3allpeT HAa BBO3 BUHA U3 ['py3uu u
MongaBuu B CBSI3U € COAEpKAHUEM B HUX MECTULIUIOB. DTO CTalo (PaKTOPOM, CHOCOOCTBYIOIIEM
pPOCTY OTE€UYECTBEHHOTO BUHOIEIIHS;

2. B 2013 romy Obulo o0OpaimieHO BHHMaHHWE Ha HEOOXOIWMOCTh pa3BUBATh
BuHOzAenue B Poccum H3 CcOOCTBEHHOrO ChIpbsi. B COOTBETCTBUM C IIOCTaHOBJIEHUEM
[IpaButensctBa oT 13.07.13 Ne 585, BHHa, NMPOM3BEJACHHBICE POCCUMUCKMUMHU KOMIIAHHSIMU U3
MECTHOT'O BHHOTPaJa, ObLUTM OTHECEHBI K CEIbCKOXO3SMCTBEHHON mpoaykuuu. Kpome Toro, B
COOTBETCTBUH C ['0CyIapCTBEHHON MPOrpaMMoON pa3BUTHUS CelabCKOro xo3sicrea Ha 2013-2020
roJbl, OTEYECTBEHHBIEC IPOU3BOJUTENN BUHOTPA/a TIOJYYMIIH MTOAJIEPIKKY B BUJE CYOCUINIL;

3. CIEAYIOIIMM IIaroM B CTOPOHY KOMIIAHWW IOJIHOIO LHMKJIA CTaJIO MHPUHSITHE B
2014 roxy mompaBok B 3akoH Ne 171-@3, koTopsie BBenu reorpauiyeckue yKa3aHUs BHH.
ITonpaBku ycTaHaBIMBAIN, YTO POCCUIUCKMMHU MOTYT MMEHOBAThCS TOJIBKO BHMHA, BBIPAILICHHbBIE
U3 OTE€YECTBEHHOI0 BUHOrpasa [1].

JlanHast cTaThs HE OXBATHIBAET BCETO KPyra BOMPOCOB, CBSI3aHHBIX C PEIIEHHEM Mpo0iieM
BUHOJENbYECKOW oTpaciau. OcoOyi0 3HAaYMMOCTb MMEIOT UCCIEJOBaHMs, CBS3aHHBIE C
pa3pabOTKOM TEXHOJOTHIl MPOW3BOACTBA BHMHA, YBEIUYEHHEM €ro CpokKa TOJHOCTH,
ONTUMU3ALMEN YCIOBUN XPAHEHUS U IPYTUMHU.
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