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The result of numerical studies which was implemented with the help of
software Simple Photonic Crystals was the building up of the Brillouin
diagrams that could define forbidden and permitted bands and two-dimensional
distribution of electromagnetic energy density. The results gained during the
research give reasons to state that a stacking factor increase of dielectric
material while using the rod structure leads to significant field concentration at
the latest rods and reducing of the forbidden zone width. This fact shows that
forbidden and permitted zone width can be controlled by changing geometrical
parameters, which in its turn, has a positive effect on the frequency bandwidth
of material transmission.

The calculations done during the experiments have proved that replacement
of the rod structures on the hole, does not lead to significant changes in the
band structure, but electromagnetic field density increases in the hole area that
may result in bigger energy loses. But it is evident that the hole structure is
more simpler to design and implement.

BRAIN — COMPUTER INTERFACE

Shliahetskiy A. A., IN-41
(Sumy State University),
Bashlak I.A. ELAdviser
(Sumy State University)
Brain -computer interface - the interface that implements the
connection between the human brain and the computer. The main idea is
that when you think about action and do it, the same part of the brain is
activated.In the middle of the XIX century, Emil Du Bois- Reymond
showed the relationship between electric current and nerve impulses; in
1875. Richard ketone managed to register the electrical activity of the brain
of animals. The psychiatrist Hans Berger in 1924 invented a method to
record the electrical activity of the human brain. In 1967, psychiatrist
Edmond Dewan published a paper in which he described
the experimentwherea man was trying to send a message
to electroencephalogram by  means of  dot-and-dash,using  brain
activity.One of the first practically implemented IMC s
considered a virtual keyboard made by Farwell and Donchyn which
was created in 1988.
One part of BCI initiation is realization of a computer program that can
convert activity of a brain into a computer code. It is difficult because our
brain consists of billions of neurons and brain convolutions have an
individual location for every person, even for relatives. It means that if one
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person does something it will arouse one part of a brain and if another one
does an equal thing, it will arouse another part of the brain. But the source
of a signal can be equal.Another part is to create a convenient stand-alone
device that can catch brain signals and may be used in everyday life. When
we do electro-encephalogram our head is totally covered with sensors, and
the device is large enough.The main area of IMC application is medicine.
Scientists are trying to allow the blind to see or use artificial limbs as their
own. It can also be used in a gaming industry. Not long ago, children
dreamed of having cars, controlled by radio and in less than a few years
they are likely to begin dreaming of machines, guided by thoughts.
Military industry is also interested in this technology.

One of such technologies is Brain Gate. This brain implant has been
designed to help people who are out of control over their limbs. Sensors
are implanted in the brain of a patient. They intercept brain signals and
convert them into a code. As the developers say"However, if the patient
still has the ability to “think” about movement, BrainGate™ has the
potential to interpret and re-connect those signals, thus allowing the patient
to move those limbs simply by thinking about it."Another invention is
Emotiv Insight. It is designed for everyday use. Insight looks like a thin
hoop that is worn on the head. It has several sensors, but the developers
have created a program that can simulate brain convolutions in expanded
form to analyze where the signal came from.It can monitor brain activity
and record it. Emotiv Insight can be used by athletes to create a more
effective workout. Another application of this invention is games. A small
toy helicopter that can move with your thoughts can be taken as an
example.Scientists are working to create IMC for a hardsuit which they
call exoskeleton. Such exoskeleton, made for the lower limbs, was
introduced at the World Cup in 2014, where one person with a partly
paralyzed body made an opening kick on the ball. Full body exoskeleton
was designed by the engineerSteve Jacobsen and his company Sarcos. Its
name is XOS Exoskeleton. The move of an artificial body is not late in
comparison with the motion of a human body and users didn’t feel
uncomfortable. XOS was worn by the police on World Cup too.

Hybrid Assistive Limb (HAL) is another exoskeleton, made by Cyberdyne.
HAL can enhance human strength five times. It is made of a different type
of control. HAL doesn’t not intercept signals of direction in the brain. It
intercepts signals, sent by the brain to the limbs immediately in them. This
technology does not work directly with the brain, but it realizes
communication between the brain and the computer.Scientists hope that in
the future we can use IMC for creating music or modeling certain systems on a
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computer by just thinking. Some of them begin even thinking about telepathy. It
means that currently we can only imagine the number of areas that this
technology will cover.

N3 OIIBITA PEAJIM3AIIMU TPOEKTOB 110 OKA3AHUIO
OBPA3OBATEJIBHBIX A3BIKOBbIX YCJIYI' BHEHIHUM
3AKA3YUKAM

A.H.Jlsne4dko, doyenm xagheopvl UHOCMPAHHBIX A3bIKOG
(Cymckuii cocyoapcmeennwiil yHugepcument)
Kadenpa wmHOCTpanHbix s3pikoB CymI'Y, ee JIlunrBHCTHYECKH W
HayYHO-METOANYECKUN LEHTP B YAaCTHOCTH, UMEET MHOTOJIETHUI OIBIT
COTPYJHHYECTBA C MPEANPUATHAMH U opraHusanusMu ropoaa Cywmsl.
Jlmme 3a mocnemHWE S5 €T YCWIHMSAMH TIperojaBarenieil  Kadempsl
COBMECTHO C aAMUHHUCTPALMSIMH U OTAETAMU TEXHUYECKOH y4eObl TaKuX
BEAYUINX MPOMBINUIEHHBIX mnpeanpustuii kak IIAO wum. @pyH3e u
KoHuepHa “T'mapomarnicepBuc” ObUIM YCIIEIIHO PEATM30BAIU MPOCKTHI O
o0y4deHuto npodeccnoHaITbHOMY aHTIIMHCKOMY SI3BIKY. O0IIee KOTMIecTBO
T€X, KTO MpOIIeN Kypc JeIOBOT0 M TEXHUYECKOT0 aHTJIMHUCKOIo f3bIKa Ha
OBYX JaHHBIX TIPEANPHATHSIX, cocTaBwio Oonee 140 YeNoBeK.
IIpenonaBarensaM kadeapbl NPUIIIOCH pPadOTaTh C MNPEACTABUTEISIMU
CaMBbIX pa3HBIX CTPYKTYPHBIX MOAPA3JEeICHUN MPEeINpUATHI: TUPEKIHEN U
VIpaBICHUYECKUM  ammapaToM, KOHCTPYKTOpaMH H  pa3paboT4uKamH,
cIy:)k0aMH ~ TEXHHYECKOro M HMH(OPMAIMOHHOrO  o0ecIeueHwus,
paboTHHKaMU OyXTanTepuu.

CaMbIM HEJJABHMM MPUMEPOM MOJO0OHOTO pojia COTPYAHUYECTBA CTaya
peanu3anus MpoeKTa Mo 00yUeHHIO MPO(PECCHOHATLHOMY aHTIIMICKOMY S3BIKY
COTPYIHHKOB MHUTPAIlMOHHON ciry>kObI CyMCKOH o0macté B HOsIOpe-aekadpe
2015r. MHnnmaTtuBa MCXoanina OT caMOil CIyObI, COTPYTHUKH KOTOPOH yxke
JONTHE TOABI podecCHOHANBHO cBsi3aHbl ¢ CymI'Y B WacTH mpenocTaBIeHUN
MHTPallMOHHBIX YCIYT WMHOCTPAaHHBIM CTyJeHTaM. [Ipoekt ObL1 3amymaH U
OCYIIECTBJISICS B COOTBETCTBUM C pEIICHHEM IPaBUTENILCTBA Y KPAaWUHBI
00bsBUTL 2016 TOA TOOOM AHTIMICKOTO S3bIKa. AKTYyanbHOCTh H
11e71ec000Pa3HOCTh MIPOEKTa OBIIM elle pa3 MOATBEP)KAEHBI HOBBIM 3aKOHOM O
rOCyJIapCTBEHHOM CITyk0e, IpUHATHIM B Jiekabpe 2015r. Ha 3Tarne 3aBepiieHus
nporecca 00yIeHusL.

W3HayanpHO cTOpOHaMHM OBUIO COTJIACOBAHO PENIEHHE O IPOBEACHHH
MPaKTUYECKHUX 3aHATHH 0e3 OTpBIBA OT pabOTHI HA IUIOMIAIKE 3aKa34yrKa. beuta
IPEAOCTaBICHA U BKITIOUCHA B KOHTPAKT HH(OPMAIHSI O TPYIIIEC 00yIaIONTIXCsI
u3 12 coTpynHHKOB. B Xone 03HaKOMHUTENBHOH Oecensl OBUIO OIPEAesIeHO
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