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Te3n HayKOBO-TIpaKTHYHOI KOH(EPeHIli MiCTATh KOPOTKMH 3MICT JOIOBineH
HAYKOBO-JIOCII THUX POOIT CTY/ICHTIB Ta MOJIOJINX YUCHHX.

Jlyist mupokoro kona ¢axiBIiB, CTYAEHTIB, acHipaHTIB Ta BUKIAaqiB.
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HaYKH 1 TEXHIKH
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LImapos B.M. —  JI-p TeXH. Hayk, mpodecop
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Aszapckoe B.M. —  JI-p TexH. HayK, mpodecop
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T'auenxo K FO. — M.H.C. Biy1iTy HayKOBO-TeXHIUHOI iHpopMmartii Ta iHTeNeKTyaIbHOT
BIIACHOCTI
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YK 629.01(043.2)
A.E. BacoBa
Hayuonanvuwiii aspoxocmuueckuii ynugepcumem
um. M.E. 2Kykosckoeo «XAH», Xapvkoe

HNCCIEJOBAHHUE AJITOPUTMA CUHTE3A TPAEKTOPUU IBUXEHUA
JETATEJBHOI'O AIIITAPATA HA OCHOBAHUUN MATHUTHO-
MEXAHUYECKOI'O MAATHUKA

JluHamMpka ToneTa, W3y4aeT 3aKOHBI, OMNNCHIBAIONIME IBIDKCHHE Pa3THIHBIX
JIeTaTeNbHBIX alllapaToB B PA3IMYHBIX YCIOBHAX. [IOMCK HOBBIX METONOB, CPE/ICTB U
ITOPUTMOB YIIPaBJIEHHUS TPaeKTOpHEeH IBIDKCHUS SBISETCS OAHNM M3 Hamboiee
3HAUMMBIX ¥ NEPCTIEKTHBHBIX HAIPaBJICHUI B aBHALMOHHOM M KOCMHYECKOH OTpacH.
[TnannpoBaHwe TPaeKTOPUH JBIKEHHE NPEJCTABISET HCKIIOYATENIHHO CIOKHYIO
3a7ady, TaKk Kak JUIS 9TOro TpeOyeTcss COCTaBUTh MaTeMaTHYEeCKyl0 MOJeb, KOTopas B
OOJIBIIHCTBE CITydaeB MPEACTABISIET co00i cucremy I depeHIHaIbHbIX ypaBHEHUH
N-TO TOpsIZIKa, a TaKXKe pa3padoTaTh alIroOpyUTM, C ITOMOIIBI0 KOTOPOTO OCYIIECTBIISIETCS
MOCTpOeHNEe U () yHKIIMOHUPOBAHNE CHCTEMBI yrpaBieHus. OHAaKO YeM BBIIIE MOPSIOK
U CIOKHOCTH ypaBHEHHH, TeM OoJbIIe BO3HUKAET OMIMOOK, HETOYHOCTEH, UTO BIUSET
Ha 3pPEKTHBHOCTh PabOTHI, TpeOyeT OONBINIMX 3aTpar B pecypcax u 3Heprun. Ho mo
Mepe TOro, Kak CHCTEMBI YIIPABJIEHHS CTAHOBSTCS BCE HAJE)KHEe, KPYr TEXHHUECKHX
3a71a4d YBEIMYMBACTCSI M IPHUBOAUT K TIOMCKY HOBBIX METOJOB pEIIeHHs TaHHOH
MIPOOJIEMBI, OTHIM 3 KOTOPBIX SIBJISETCS] HCTIONB30BaHHE TIOCTOSTHHBIX MarHUTOB.

Ha ocHOBaHmM B3aMMOIEHCTBHS MAarHUTHBIX IOJNEH MOXXHO MONYYHTh CHHTE3
TPaeKTOpHH, a Tak)Ke MHHUMH3UPOBATh HeNOCTAaTKH. Marmetmsm - ocobast dopma
B3aUMOJICHCTBHS DIIEKTPUYECKHX TOKOB M MAarHUTOB (Tl C MarHUTHBIM MOMEHTOM)
MEXTy COOOH M OJHUX MAarHWTOB C IPYTHMH MAarHUTHBIMH MarepHanamu. MarHuTHoe
B3aUMOJICHCTBHE OCYIIECTBISIETCS Yepe3 MarHUTHOE Toje H 1Mo CHIOBBIM MarHUTHBIM
muHISIM  [2,¢.319], koropoe, kak u anekrpuueckoe mone E, mpexcraBuser coboit
MIPOSIBIICHUE JICKTPOMAarHUTHOM (OPMBI IBIKEHHWS Marepud. MarHWTHBIE —ITOJIA,
cO3JaBaeMble MarHUTaMH, MOXKET OBITh OINpEeAeNeHo0, KaK BEKTOpPHAs CyMMa
(cyneprio3uist) monei. st 9TOro MCHONB3yeTcss MOJENb MarHUTHO-MEXaHHIECKOTO
MasTHHKA. JlaHHas ycTaHOBKa IPEACTABIsIET COOOH pamy, Ha KOTOPOH 3aKperuieH
TIO/IBEC C TPY3UKOM (TTOCTOSIHHBIM MarHuT), BOKPYr KOTOPOTo Ha IutaTdopme HaxomsITes
TIO/IBMKHBIE TTOCTOSIHHBIE MarHUTHI, MasiTHUK COBEPINAET He3aTyXaloliue coOCTBEHHbIE
KoJeOaHuUsI TIO/T BO3JCUCTBUEM MAarHUTHOTO MOJIs. [{BIKEHHE MarHUTOB IPOM3BOIUTCS
[IarOBBIMH JIBUTaTEIISIMU.

Peanmsarus M300peTeHNsT TO3BOJIUT OCYIIECTBUTH CHHTE3 TPACKTOPHH, MOBBICHTH
3¢ PEeKTUBHOCTD U YIIPOCTUTH yIPaABIICHHUE.

CnucoK uCnoJib30BAHHBIX HCTOYHUKOB

1. IInemnes¢ C.B., MarautHoe 110Je,CBOWCTBa, MpuMeHeHue: HayuHoe i yueOHO-
MeTo[rYecKoe cripaBouHoe nocodue — CI16: I'ymanucTka, 2004.-624c¢.
2. SBunmvbepman I'.E., DnextpudectBo U MaraeTusM. - M.: Hayka, 1970. — 384c.

Hayxoguii kepisnux — K.IO. [lepeauos, kand.mexu.nayx, doyenm



MPOBJIEMM TA MEPCITEKTUBHU PO3BUTKY ABIAIII TA KOCMOHABTHUKH 4
29-30 :xoBTHs1 2014p., Hanionanbuuii apianiiinuii ynisepcurer, Kuis

YK 629.01 (043.2)
X.P. BopTHuK
Hayuonanvuwiii aspoxocmuueckuii ynugepcumem
um. M.E. 2Kykosckoeo «XAH», Xapvkoe

HNCCIEAOBAHHUE AJI'OPUTMA ITIOCTPOEHUS TPAEKTOPUHN
JABHXKEHUSA NOABUKHOI'O OB BEKTA CPEIU MPEIISITCTBUU
HA OCHOBE TEXHUYECKOTI'O 3PEHUS

Ilenpi0 qaHHON PaboTHI SIBISCTCS W3YYCHHE alrOPHTMa IIOCTPOCHHMS JIBHIKCHUS
MOJIBIKHOTO OOBEKTa Cpey MpemsaTcTBuil. s peanusanuy anropurma paspaboraHa
CHCTEMa, KOTOpasti COCTOMT M3 TMIEPCOHAIBHOTO KOMITBIOTEPA, PETHCTPUPYIOIIEH KaMephl,
MOJIBHYKHOTO 00BEKTA, B KAYECTBE KOTOPOro ObLI BBIOPAH TIOJBUKHBINH POOOT.

Pa3paboTaHHbIH aNropuT™M M03BONISET (POPMHUPOBATH JBMIKCHHE B CIydasx, KOrza
pETHCTpHUpPYIOIIas KaMepa yCTaHOBJIEHA Ha TOJIBIDKHOM 00BeKTe (MOOMIBHOM podorte),
JIBIKCHUE OCYILIECTBISCTCS B PA3MMYHBIX HAMPABICHUSX M JBIKYIIHECS OOBEKTHI
(TIpeTsTCTBUS) UIMEIOT pa3JINYHbIe pa3MepHl.

AJITOPUTM, PacCMOTPEHHBIH B 3TOW paboTe, OCHOBAH HA MPHHIIMIIE OINTHYECKOTO
moroka [1, ¢.295]. N300pakeHne BHIMIMOTO JIBMKCHUS TPETIATCTBHI HIIH MTOBEPXHOCTEH
cMelaeTcss mepei oOBEKTOM B pe3ylibTaTe INepeMelieHHs (BO BpeMs BHIKCHUS
00BeKTa) KaMepbl OTHOCHTENIBHO OKPYXKAIOIIHMX MPEnsTCTBHA. IIpi 3TOM 4pe3BbIYaiiHO
YIIPOIAETCSl PacyeT BO3MOKHOCTH CTOJIKHOBEHHS: YeM OBICTpEe MEHSETCS MONOKEHUE
MpeaMeTa OTHOCHTEIBHO TIOJIS 3PEHHs KaMephbl, TeM HIDKE BEPOSTHOCTh MEPEeCeYCHHUs
NPENATCTBUSIME Kypca OOBEKTa, TaK KaK TaKhe MPEMsATCTBUs HaxoasTcs cOoky. Uem
HIDKE CKOPOCTh M3MEHEHHsI TOJNOKEHUS TPEISTCTBHM, TeM OJMKe OHH K TPaeKTOPHU
NIBWKCHUS: HETOJBIKHOE MPEISITCTBHE (CaMoe JaibHee) MOXET JaKe CIYKHTh
opuenTrpoM. [Ipu npuOIIKEHNH K HeMY 00BEKT OTKJIOHSIET KYpPC TakK, 4TOOBI CKOPOCTh
€ro CMEIICHHS] OTHOCUTENFHO KaMephl CTajla MAKCUMAJIbHOM.

[IpoBen€H BBIOOp CPENCTB peaM3allid aNTOPUTMa, O0ECTCUMBAIONINN 3aJJaHHBINA
TIOKa3aTeNb TOYHOCTH, TIPEABBISEMBIH K m300pakennio [2, ¢.437].

CdopMHpoBaH aJropuT™M BbLACICHHS U OOHApY)KECHHs MpensTcTBuil. Pa3paboTaHo
MpOrpaMMHOe O0eCIieYeHHe Ul peaih3alliil alrOpUTMa, MPOBEICHO TECTHPOBAHHE
pa3paboTaHHOH MPOrpPaMMBL.

CnucoK uCnoJib30BAHHBIX HCTOYHUKOB

1. Llanupo JI., Cmokxman /., Komneroteproe 3perne. — M.: BUHOM. JlaGopatopus 3HaHHIA,
2006.— 752 c.

2. [Toucanec P., Byoc P., Llupposas obpaboTka nzodpaxenuil. — M.: Texnocdepa, 2005,
2006.— 1072 c.

Hayunwiii pyxosooumens — K.FO. Jlepeaues, kano. mexH. HAyK, O0yeHm
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UDC 629.735.33 (043.2)
E.N. Danilenko, T.K. Boldysheva
National Aviation University, Kyiv

EXPERT ESTIMATION OF REASON MODEL’S COMPONENTS

Today there is a big problem in the correct investigation of aviation incidents. The
human factor remains a major cause of accidents. That is why current management
system needs to improve. Reason's Model describes faithful approach of investigation
one in detail. The Reason model in a way that assists in understanding the interplay of
or-ganizational and management factors in accident causation. The organizational
accident underlying the Reason model can be best understood through a building-block
approach, consisting of five blocks: organization; latent condition; defenses; workplace
condition; active failures.

Result of our work are expert estimation of five components of Reason model and
identify the most influential element that causes an aviation crashes. Performance of our
work include following steps: creating matrix of individual and group preferences,
definition of coordination of experts for using coefficient of variation v and Kendal’s
coordination coefficient, significance of calculation by y’-criterion and Student's t -
criterion. The principle of calculation is the same for each blocks and it had done in
Excel program (Table 1). The main idea of our work is the determination of weight
coefficients w; of importance of Reason’s model components.

Table 1.
Weight coefficient of importance Reason model’s blocks
N Blocks R; Wi
1. Latent conditions 4 0,133333
2. Workplace conditions 2 0,266667
3. Active failures 5 0,066667
4. Organization 1 0,333333
5. Defenses 3 0,2

From this table we can see that the highest percentage of detection of aviation
incidents correspond organizational processes, also the higher the weight coefficient is
the higher coefficient of workload. That is why, the most attention in the investigation of
incidents, we have to pay organizational process. From the perspective of the
organizational accident, safety endeavors should monitor organizational processes in
order to identify latent conditions and thus reinforce defenses. Safety endeavors should
also improve workplace conditions to contain active failures, because it is the
concatenation of all these factors that produces safety breakdowns. So, there is a concept
in aviation “organizational accident” that takes into account the impact which provides
the organizational culture and politics on the effectiveness of the monitoring system risk
factors for safety.

Scientific supervisor — T.F. Shmelova, doctor of science, professor
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UDC 656.7.052 (043.2)
D.O. Dolhov
National Aviation University, Kyiv

MATHEMATICAL MODELS OF OPERATORS ACTIVITIES
IN AERONAVIGATION SOCIOTECHNICAL SYSTEM

Aviation transport is integral nowadays. Aeronavigation system (ANS) is important
part of aviation transport designed for effective ensuring of flights. It’s complex human-
machine system. Statistical data show that human errors account for up 80% of all
causes of aviation accidents. The existing approaches to checking separate aspects
(psycho-physiological, behavioural, ergonomic, professional, etc.) do not give the
proper consideration to the functional state of human - operator (H-O) in the conditions
of the dynamic change of external and internal factors. Representation of the ANS in the
form of a socio-technical system first of all makes possible to take into account the
influence of social, cultural environment of people who make decisions.

One of the possible approaches to the solution of these problems is mathematical
presentation of the ANS operators’ activities in the form of a complex socio-technical
systems on the base of the systemical analysis. Taking into account in the act of
decision-making (DM) by a human-operator within ANS, besides the separate
professional factors (knowledge, habits, skills, experience) also the factors of non-
professional nature (individual psychological, psycho-physiological and socio-
psychological) enables to predict the H-O’s actions on the basis of modelling the
foresighting “large-scale” outcomes of individual actions with the aid of the reflexive
theory.

As a result of systematical analysis of the factors we obtained and identified factors
which influence on DM of H-O ANS: professional factors (knowledge, skills, abilities,
experience), non-professional factors (individual-psychological, psycho-physiological,

socio-psychological factors) and sociotypes of H-O: F=FpUFu UFa R

where Fp =Fea,Feupf are factors of operator's professional activity;
Fup = {Fip sFor, FSP} — are non-professional factors;
Fo = {Fst} — is set of operator's sociotypes.

So, H-O, which makes a decision, is guided by their own knowledge and experience.
Modern approaches to control some factors (psycho-physiological, behavioral,
ergonomic, professional, etc.) do not take into account the functional state of a H-O
under conditions of dynamic changes of external and internal factors. The ambient
conditions determine the reaction of H-O, and this reaction changes the environmental
conditions accordingly. Increasing the efficiency of a HF is still topical, because errors
associated with the human factor, still lead to aviation accidents.

Scientific supervisor — T.F. Shmelova, doctor of science, professor
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YK 630.01 (043.2)
O.T. Aymbanze
Hayionanvnuii aepoxocmivnuil ynigepcumem
im. M.E. Kykoecvkozo «XAl», Xapxie

JOCIHIUKEHHA METOAIB TA AJITOPUTMIB 3HAXO/I’KEHHSA
PAIIOHAJIBHOTO MAPIIPYTY PYXY TPAHCIIOPTHOI'O ATPEI'ATY
I3 BUKOPUCTAHHSAM DGPS

[TobymoBa MapmpyTy JUIs JTiTAIEHOTO (KOCMIYHOT0) amapary OfHa i3 NMPiOPUTETHHX
3aBJaHb, 10 ITOCTABJICH] Iepea aBiamiero. Bubip Mapmpyry 3 moMix Ge3inidi iCHyl0UnX,
Ba)KKE€ 3aBJAaHHs, OCOOJIMBO B HECTAHIAPTHUX CHTyamisX. Tak, K MOXIJIHBICTH BUOOPY
HEe KOPEKTHOTO BapiaHTy 3a THUM YM iHIINM KPHUTEpieM MOXe MpH3BECTH 10 Oe3nidi
xepTB. [Ipnm BuOOpi MeTomy MOOYZOBH MapHIpyTy BaKIMBO BPAaxXOBYBAaTH IIBHIKICTH
MOOY/IOBH, TOYHICTH OTPUMAHUX NaHWX. JlOCHIKYFOUM iCHYIOUYl METONM BU3HAUYCHHS
palioHaIbHOr0 MapIIpyTy OyII0 00paHO JBa MeTOaH (TI0 TPHU aNTOPUTMH 3 KOXKHOTO 13
HHUX) B OCHOBI SIKMX JIeXAaTh IOCITIDKEHHS TpadiB (pyX BiJl BEpIIMHM JIO0 BEPIIMHH) i
XBHJIBOBOTO €(heKTy (BITOUTTS | MHOXEHHS XBWIb — exomnokamis) [1]. TounicTs € omanm
13 HaBOXIMBIIINX MapaMeTpiB, TOMY JUISl BH3HAUYEHHS KOOPIMHAT BUKOPHUCTOBYETHCS
mudepeHmiatbHa Tio0anpHa cucteMa mosuimionyBaHHS (DGPS), ska mosBoisie
orpuMmary TouHicTh 10 10 cM. Bona momsrae y BHKOpPHCTaHHI IIBOX NpHHMadiB:
6a30Boro (He pyxoMoro) i3 BiJOMHMH KOOpAWHATaMHu 1 MoOimpHOTO. JlaHi i3 6a30BOrO
BHUKOPUCTOBYIOTECS JUTS KOPEKIIii iHpopMallii, 310paHoi pyXOMHM arapaToM.

3a OMOMOroI0 HAaMiBHATYPHOTO MOJIENIOBAHHS NPOSKTYEMO pallioOHATBHUI
MapIIpyT, SKui Oyme BIANOBIAATH ORHOMY i3 3a/laHMX BapiaHTIB MOMIIMBOTO PyXY
JITAFHOTO amapaTy Y3TOJDKeHOro i3 mpaBmiamu Oesneku monboTiB IKAO. B skocti
JITATBHOTO amapary poO3MJITHEMO TPBOXKONICHOTO poboTa 13 [IBOX KOHTYPHOIO
cucTeMoro ympapiiHHSA. OAWH KOHTYp BIiAIOBifA€ 3a CHWIOBY YacTHHY (yHpaBIiHHS
€JIEKTPHYHNAM JBUTYHOM), a iHINMH — 32 HaNpsM pyxXy (MarHiTHUH KOHTYp YHpaBIIiHHS
KyroM TIIOBOPOTY TIIepedHBOro  Koijeca). Jlo cCkimagy CHCTEMH  BXOIWTH
MIKpPOKOHTPOJJIEPHUI MOIyNb, Kyan Oyze 3aBaHTaXkeHa Iporpama, sika LTIOCTpye OIUH
i3 asroputMmiB. B gKOCTI MOBITpSHOrO TpOCTOPY — JTaOOPaTOpHY YCTaHOBKY
«[loBiTpsHMit mpocTip». SIka mpencraBise coO0I0 5-TH MOBEPXOBY KOHCTPYKIO, IO
MOJIEITIOE TIOBITPSHI €IIET0HH, Ta MiXOAN 0 KOXKHOTO i3 HUX — B3JIT Ta MPU3EMIICHHS.
[Ticnst mpoBeneHHS eKCHEPHMEHTIB, 300py MaHHX IIPO KOOPIWHATH MapUIpyTiB,
Bi/IITOBIJTHICTG KPHUTEPIsIM SKOCTI - Oyae NMpOBEJEHO aHaNi3 Ha OCHOBI, sIKOro Oyne
MIPUIHATE DIIIEHHS NP0 BM3HAYEHHS paI[iOHAILHOTO Mapumpyry. JOCSTHEHHS yCmixy
TIPY BUPIIIEHH] TaHOi MPOOIEeMH MpUBEE 10 OLTBIIO] IIBUIKOCTI IPHHHATTS PillleHb.

Cnucoxk BUKOPHUCTAHUX [7KepeJT

1.  Kopmen, TX. ANropuTMbl: TOCTpOCHHE W aHanu3, 2-¢ usganue. : Ilep. ¢ anrm. / T.X.
Kopmen, Y.M. Jleitzepcon, P.JI. Pusepcr, K. Ilraiin. - M.: Uznarensckuil aom
”Buiesmc”, 2005. - 1296¢.

Hayxosuii kepisnux — K. FO. [lepeauos, kano. mexu. HayK, 0oyenm
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MODEL FOR EFFICIENT GROUP FLIGHT FOR UNMANNED AIRCRAFT

Nowadays beacause of rapid growth of aeronautical industry, aviation is becoming
more and more commonly used, and not only for transport means. An unmanned aerial
vehicle (UAV), commonly known as a drone and also referred to as an unpiloted aerial
vehicleand a remotely piloted aircraft (RPA) by the International Civil Aviation
Organization (ICAO), is an aircraft without a human pilot aboard. ICAO classify
unmanned aircraft into two types under Circular 328 AN/190. Autonomous aircraft are
considered not suitable for regulation due to legal and liability issues; remotely piloted
aircraft are subject to civil regulation under ICAO and under the relevant National
aviation authority.

In present time unmanned aircraft is researched in used in civil spheres: accidents,
natural disasters, for telecommunications service, meteorological measurements, borders
patrol and other civil problems. Such tendencies connected with low cost of UAV in
compare to usual aircraft, easier in maintenance, their flight can have much longer
duration, UAVs can work in total darkness. Moreover, they can be used in situations
dangerous for pilot’s life.

Using more than one RPA (in most cases more than one UAVs are used for difficult
problems) is difficult for remore pilot, because one human cant operate and handle
information received simultaneously from more than one unmanned aircraft. Therefore,
there exist problem of creation efficient algorithms for unmanned aircraft group flights.

From mathematical point of view, planning of group flights are builded on principle
of calculation of optimization: choose route for mutual flight for target, along with
maximum effectiveness: minimum of losses (fuel and time and maximum efficiency
(targets achieved). Theory of Graphs is used for basis of mathematical calculations.

In developed scheme planning of group flight present as hierarchical process,
subdivided on three levels:

- strategical level (planning of current target);

- tactical level (forming of trajectory of flight);

- performance level.

Strategical level, or behavior decision level, consist of operative real-time planning
of group actions.

Aim of tactical level is to forme efficient trajectory of flight.

Performance level — level of system of control of UAV.

In such a way, using created algorithm optimization and effectiveness of group
UAV flight can be achieved.

Scientific supervisor — T.F. Shmelova, doctor of science, professor
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UDC 629.735.33 (043.2)
0.V. Kuzminsky, S.I. Kramnik
National Aviation University, Kyiv

DEVELOPMENT OF SIMULATION SOFTWARE CREATED FOR ADS-B

All modern aircraft equipped with Automatic dependent surveillance — broadcast
(ADS-B); is a cooperative surveillance technology in which an aircraft determines its
position via satellite navigation and periodically broadcasts it, enabling it to be tracked.
The information can be received by air traffic control ground stations as a replacement
for secondary radar. It can also be received by other aircraft to provide situational
awareness and allow self-separation. ADS-B technology provides a more accurate report
of an aircraft's position.

ADS-B allows controllers to guide aircraft into and out of crowded airspace with
smaller separation standards than it was previously possible to do safely. This reduces
the amount of time aircraft must spend waiting for clearances, being vectored for
spacing and holding. Estimates show that this is already having a beneficial impact by
reducing pollution and fuel consumption.

For scientific research, we have used principles of ADS-B system for creating
advanced software, which is able to simulate different in-air situations (conflict or
schedule flight). Information what we is going to receive, is basically creates ADS-B
environment without using physical receiver.

Developing software is going to be used for improvement, calculation of efficient
routes and prediction of collisions for ICAO Free flight concept. Free Flight is the
concept, which gives freedom for users to exercise the responsibility of separation from
other traffic and to effect trajectory changes in any direction.

As said before, this program built on principles of ADS-B, and main idea is in
creation of random block of airspace with defined/random amount of aircraft that have
different locations, trajectories and flight levels. Each aircraft through certain period will
generate a hexadecimal digital ADS-B code with aircraft’s location, track, ID-code and
other flight information. Farther, such software will allow composing it with virtual
ACAS (Airborne Collision Avoidance System).

In addition, software can be used only for transmition of hexadecimal codes without
its farther decoding and involving in creatin of airspace environment. For example, this
mode can be used for “ADSB-Scope” program, to replace real ADS-B receiver for
independent simulation running.

Farther more, simulation programme can be used in process of training of air traffic
controller, for en-route guidance of aircraft and prediction of potentially dangerous
situations.

Scientific supervisor — A.M. Grekhov, doctor of science, professor
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PIBHI ABTOHOMHOCTI CYYACHUX BE3NIJIOTHUX
ABIAIIIMHUX CUCTEM

Besminorna asiamiiiHa cucrema (BAC) - e CyKymHICTh KOMIUTEKCY 3 Oe3IiJIOTHUM
mitaneauM amaparoM (BIUJIA) 3 Ha3eMHHMM ITyHKTOM UCTAHIUHOTO KepyBaHHS Ta
TIEPCOHAJIOM, 1[0 HUM KepYyIOTh 1 3a0e3nedyroTs Horo (yHKI[IOHYBaHHS, Ta KaHAIAMH
KepyBaHHS 1 3B 513Ky 31 CHO)KMBAaYaMU Pe3yNbTaTiB QyHKI[IOHYBaHHS.

OpmanM 3 HalBaxomBimmx mapamerpiB BAC e 1i 3martHicTh 0 BHUpiICHHS
MOJEOTHHX 3aBJIaHb aBTOMATHYHO. 3arajioM, y IIMPOKOMY PO3yMiHHI aBTOHOMHICTD IIe
3JIaTHICTh CUCTEMH JIOCSATATH MPH3HAYCHUX IiyIcH. PiBHI aBTOHOMHOCTI 0a3yroThcsl Ha
cryneHi He3ayexxHocTi BAC BiJ ydacti JIOAWHH, CKIIQJHOCTI TOJHOTHOTO 3aBJaHHS Ta
CKJIAJTHOCTI HaBKOJWIIHKOTO CepeoBHIa. HalOumbIl 3araJbHAM € TOAIT Ha JECATh
pIBHIB Ha OCHOBI BHMOT JIO CUTYaTHBHOI O0I3HAHOCTIi, aHAJI3y CUTYyaIlii, KOOPIMHAIIIT,
NPUIHATTA  pilleHs 1 (QYHKIIOHATBHUX MOXJHMBocTed. HaifHwkumii  piBeHb
aBTOHOMHOCTI XapaKTepU3yeThCS BIJICYTHICTIO aBTOHOMHHX 1iH, mpuifomy BIUTA
MTOBHICTIO TUJIOTYETHCS ONEPATOPOM 3a JIOMIOMOTOr0 JiHIT 3B’s3ky. Omeparop kepye
nonsoToM BITIA mutsxom [ii Ha opraHaMu ynpasJliHHS HAHIDKIOTO PiBHS, CHCTEMa He
BHOCHTH KOpekTHBH y Horo nii. BAC, skuM BiacTMBHH HU3BKHI PIBEHb CHUTYAIiIHHOI
00I3HAHOCTI Ta HE3HAYHa aBTOMATH3AIlisi OKPEMHX IMiJICHCTEM BimHOCITBCS 10 1 - 3
piBHIB aBTOHOMHOCTI. 3a3Bu4aii TakuM BAC BiacTHBa aBTOMATH3AIlis IMiJCUCTEM, IO
3HIKYIOTh BIUIMB HaBKOJMIIHBOTO cepemoBuma Ha kepyBaHHA BIUIA. Cepenosuime
XapaKTepU3YeThCS] CTATUIHUMH Ta IMIPOCTHMH O3HAKaMH, CIIPHATINBAMH JJIsI BUKOHAHHS
3aBnanHs BAC. B3aemonist 3 MOAMHOIO € OCHOBHMM KOMITOHEHTOM B IIUX CHCTEMax.
Omnepatop B3aemonie 3 BAC Oimpmiicts wacy dvepe3 komanmu, siki BAC Oyme
BHUKOHYBaTH. CHCTEMH, SIKi MPOSIBIISIIOTH CEpeHii piBeHb aBTOHOMHOCT] B3a€EMOJIIOTH 3
TOAMHOI0 O0M3bK0 50% Jacy HanexkaTs J10 4 - 6 piBHIO aBTOHOMHOCTI. OnepaTop 3a1ae
i s BAC, 1 cucrema Bupirnye criocobu ix BukoHaHHS. [lepen tum sik BAC moxe
BUKOHATH 3aBIaHHS, ONEpaTop MOBHHEH IATBEPIUTH JO3BUT Ha IX BUKOHAHHS.
CKJIagHICTh HAaBKOJWIIHBOTO CEpPENOBHINA 3MIHWIACS BiJ] HHU3BKOTO PHU3HUKY 1
CTaTUYHOTO CEPEIOBHIIA JI0 CEPEAHBOTO PU3NKY Ta JuHaMidHOrO cepenosuma. BAC na
BHCOKOMY (7 - 9) piBHI aBTOHOMHOCTI Ma€e HEe3HA4Hy B3aeMoniio 3 moauHo. BAC He
noTpedye CXBaJEHHS OIEpaTOpoM KOMaHAW Uil BUKoHaHHS niil. BAC moBimomise
oreparopy, ajie Oyzie BUKOHYBATH IUIaH JJOKH, HE BiIOyAeThCS BTpYJaHHS JTFOJHHI.

HaiiBummii piBeHP aBTOHOMHOCTI Xapakrepm3yeTbcsi THM, o BAC BuKOHYe
3aBJIaHHS Ha PiBHI JIFOJWHU. B3aeMojis 3 onepaTopoM BiOYBA€ThCS 3 METOIO 3aKIIaIKU
inpopmamii s BUKOHAHHS TMOJBOTHOrO 3aBlaHHA. CKIAamHICTh 3aBIaHHS Ta
HaBKOJIMIITHBOTO CEPEeIOBHUINA Haa3BHIaHO BHCOKa. BAC BBa)KaeThCsl OCBIJOMIICHOIO 1
B 3MO31 BUPIIIYBAaTH CKJIQJHI CUTYallil 3 HAWBHUIMM PiBHEM HEBH3HAYEHOCTI 1 HU3BKOIO
HMOBIpHICTB yCIiXYy.

Hayxoesuii kepisnux — B.I1. Xapuenko, 0-p mexu. Hayk, npogecop
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A.O. Pauk, N.D. Nechai
National Aviation University, Kyiv

ORTHOGONAL FREQUENCY DIVISION SYSTEM FOR ADS-B

In recent years the use of digital wireless communication has grown rapidly, and the
need for high-speed mobile data transmission has increased. Nevertheless, the problem
of multipath effects in wireless communication still remains. Many methods have been
proposed to combat it. One of the solutions to eliminate Inter Symbol Interference (ISI)
is multicarrier modulation for data transmission, called. Multiplexing (OFDM). OFDM
is a frequency division multiplexing scheme used as a digital multi-carrier modulation
method. The primary advantage of OFDM over single-carrier schemes is its ability to
cope with severe channel conditions (for example, attenuation of high frequencies in a
long copper wire, narrowband interference and frequency-selective fading due to
multipath) without complex equalization filters. Channel equalization is simplified
because OFDM may be viewed as using many slowly modulated narrowband signals
rather than one rapidly modulated wideband signal.

Satelite Transponder

The original model (shown on figure) was created on the basis of the demo model
HIPERLAN/2 (high-performance radio local area network) for investigation ADS-B
messages transmission via a satellite channel using OFDM. This channel consists of
“Uplink Path” (Free Space Path Loss, Phase/Frequency Offset), “Satellite Transponder”
(Receiver Dish Antenna Gain, Satellite Receiver System Temperature, Complex
Baseband Amplifier, Phase Noise, Transmitter Dish Antenna Gain), and “Downlink
Path” (Free Space Path Loss, Phase/Frequency Offset). The scheme employs orthogonal
frequency division multiplexing (OFDM) operating in the 5 GHz band and offers raw
data rates up to 54 Mbps. The model shows transmitter-side coding and modulation for
the 16-QAM, 3/4 code rate mode with a corresponding ideal receiver chain. When free
space path loss equals 150 dB (for both uplink and downlink paths), error rate is 0.8,
number of errors is 8.584e+004, but it is possible to say that received signal corresponds
to transmitted one.

Scientific supervisor — A.M. Grekhov, doctor of science, professor
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National Aviation University, Kyiv

INTERPRETATION OF PHASES OF FLIGHT DURING AIRCRAFT MOTION
FOR ENGINEER OF AUTOMATED ATC SYSTEMS IN GRAPHICAL MODEL

Nowadays aviation transport is considered as the safest way of transportation and
the most popular in the world. So, the main purpose of engineer of automated ATC
systems is to help ATCO to ensure safety, to ensure appropriate devices, to prevent
collisions.

There are several phases of flight during aircraft motion, such as take-off, climb,
route, descent and landing.

Takeoff is the phase of flight in which an aircraft goes through a transition from
moving along the ground to flying in the air. Following take-off, the aircraft has fo climb
to a certain altitude before it can cruise at this altitude in a safe and economic way.
Route is the level portion of aircraft travel where flight is most fuel efficient. It ends as
the aircraft approaches the destination where the descent phase of flight commences in
preparation for landing. A descent during air travel is any portion where an aircraft
decreases altitude. Descents are an essential component of an approach to landing.
Landing is the last part of a flight, where the aircraft returns to the ground. Landing is
accomplished by slowing down and descending to the runway.

According to survey with the help of method of expert estimation were obtained the
complexity for each phase of flight and calculation of weight coefficients. (Fig. 1).

o
Climb  Route  Descent  Landing

Fig.1 The complexity each phase of flight for using weight coefficients

Here you see that take-oft phase is the 1-st priority and according to the histogram.
In this estimation we use a coefficient of variation for determine the coordination of
expert’s opinion:

o
v = e100%
81

v; — coefficient of variation;

o; — standard deviation;

Ry, — dispersion for each phase of flight.

Expert’s opinions were coordinated.

Scientific supervisor — T.F. Shmelova, doctor of science, professor
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0.0. Mironyuk, M.V. Nychak,
V.I. Zaporozhets, 1.V. Ostroumov
National Aviation University, Kyiv

TABLET LOCATION TRACKING BY INERTIAL SENSORS

Position detection is one of the key tasks of navigation. Nowadays positioning
market represented by different positioning techniques. The main of them for typical
civil users is Global Navigation Satellite System which has global coverage but limited
for usage in close area (buildings). Telecommunication network also using for
positioning purpose but for urban area, this approach not accurate because radio wave
reflects from buildings and produce valuable errors. In this case inertial navigation
principle can help.

Inertial navigation principle (INP) grounds under second Newton’s law and will be
result of acceleration, rotation and time measurements. Normally all of these parameters
are possible to measure by sensors inside of smartphone or tablet. An accelerometer is a
device that measures proper acceleration. There is the difference between the true
acceleration of the object and the gravitational acceleration. Gyroscope is a device that
measures the rotation angle relative to the fixed coordinate system. Modern gyroscopes
have compact dimensions and can measure the angles of rotation in several dimensions
simultaneously. In a mobile device, gyro allows with a high accuracy to determine the
position of a gadget in space. The input data for INP are the result of measurement of
sensors that located in the smart phone. For reading data from cell phone we used the
special software “Data recording” for android operation system. It creates a file with the
data from different mobile sensors which we can use in MATLAB to make different
calculations with this data. We should choose the sensors that we need if we want to
have in file generating by program data not from all sensors.

Inertial navigation is a self-contained navigation technique in which measurements
provided by accelerometers and gyroscopes are used to track the position and orientation
of an object relative to a known starting point, orientation and velocity. INP is grounded
under double integration of acceleration to get position deviation. Because by
integration of the acceleration will have velocity, than integration the velocity will result
in position deviation.

At first INP needs all data from different sensors in one coordinate system and in
one time scale (usually different sensors provides measurements in different time).
Therefore, all of raw data need to be interpolated to one time and then transformed to
Local NED coordinate system. Center of coordinate system will be point of user
location in the beginning. Also it needs to include influence of acceleration due to
gravity of planet. Then we just calculate coordinates deviation and add it to initial
position of user. This process is continuous and repeats each time period. In result will
be calculated trajectory of user movement in 3D space in local coordinate system.

Scientific supervisor — Yu.V. Chynchenko, candidate of science, associated professor
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MULTICRITERIA EVALUATION OF MOBILE NETWORKS BY MEANS
OF EXPERT ESTIMATION METHOD

Mobile communications is the type of telecommunications in the process of which

the voice and graphical information is transferred from user to user via wireless
terminals. Nowadays more than 90 percent of Ukrainians use mobile communications.
Every 5™ Ukrainian is the user of one of the network providers.
The main mobile network providers on Ukraine are: MTC (Jeans), Kyivstar ( Beeline,
Djuice) and Life. There are certain advantages and disadvantages in this type of
communications. Advantages are — comfortability to reach friends and relatives at any
time and any place, compactability. Disadvantages are — poor reliability, not the perfect
quality of calls at all times, expensive tariffication of calls, harm to health.

By methods of expert estimation we evaluated and compared the mobile network
provider’s qualities in terms of tariffication, number of users andcoverage.

According to the survey by methods of expert estimation the wage coefficients were
received in dependence with type of procedure (fig.1)
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Fig. 1 Wage coefficients in dependence with type of procedure

Merging the wage coefficients we determined the quality of tariffication of mobile
service providers and made the decision that the best tariffication among the Ukrainian
cellular providers is the one of LIFE.

Judging the providers on basis of tariffication we can not neglect the
coverage.Coverage is the percentage of are where the signal from the mobile phone can
reach the closest station and therefore the user can have all the acess to network services
(SMS,MMS,Calls, internet.)The more stations we have the better the coverage is. As the
most stations are built in cities, coverage is usually worse in rural areas.The coverage
also depends on the medium, since it is is related with signal sending an recceriving. LE
the coverage Is always worse where the signal is reflected from thick walls or other
obstacles.

Scientific supervisor — T.F. Shmelova, doctor of science, professor
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FEATURES OF POSITION DETECTION BY DISTANCE MEASUREMENT
EQUIPMENT

Nowadays on board of typical aircraft have been placed many different sources of
coordinate information. It is because coordinates of aircraft are extremely important data
for guidance and navigate airplane true the sky. Other reason for that is that we do not
have enough accurate and available for usage for whole time of flight positioning
system. Global Navigation Satellite System (GNSS) is the most valuable positioning
technics on the board. Nowadays GNSS market has been represented by GPS, GLONAS
and GALILEO satellite consolidation, but all of these positioning systems have different
problems, which will be resulted in accuracy and availability of coordinate information
in the end. That is why it is important to reserve sources of coordinate information.

Sources of coordinate information about position of aircraft by the accuracy value
are the following: Global Navigation Satellite System; Inertial Navigation System;
positioning by information from NAVAIDs data equipment. Flight Management System
(FMS) on board of aircraft collects all NAVAIDs data such as distances for DME
ground radio beacons, headings for VOR and NDB ground equipment. In the common
way FMS is equipped with positioning algorithms by NAVAIDs data that realize
DME/DME, VOR/DME, VOR/VOR, NDB/NDB positioning approaches.

The most valuable by accuracy from NAVAIDs positioning techniques is positioning
by data from distance measurement equipment. In the common way aircraft should to be
equipped with two modules of DME. During the flight, FMS detects available ground
radio beacons by specific algorithms and tune modules of DME to operate with two
different DME ground station. Tuning has been realized by radio-communication
management module that will be guided by FMS. For positioning by DME data algorithms
will choose ground stations which are located in specific geometric location. Two DME
ground stations for positioning procedure have been chosen by operational range of ground
radio beacon that will be maximum in 370.4 km, related angles between headings from
aircraft to two ground DME have to be between 30° and 150°, minimum operational range
of DME ground station that is according 1.85 km.

Modern positioning approaches investigate multi-ground stations support. It does
not use pair of DME ground stations. It tries to use all available ground stations in some
specific airspace region. However, all of these approaches will meet one technical
problem. On board we have just two DME and we cannot sense more than two DME
distances at one moment. Some of approaches to make clear this problem try to predict
aircraft movement to transfer result of measurement to one moment of time with the
help of Kalman filter. In this case it is possible to use all available DME ground stations
but with less accuracy because time error is valuable enough.

Scientific supervisor — Yu.V. Chynchenko, candidate of science, associated professor
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POINT MERGE OPERATIONAL CONCEPT

One of the prime reasons for airport delay, on a daily basis, is due to traffic demand
that exceeds the agreed capacity. Currently, runway capacity is limited by five factors
that have influence on service rate in airport [2]:

- separation of aircraft — how closely aircraft can be spaced one after another
when approaching the runway;

- lateral separation, especially in bad weather, between aircraft approaching the
same airport on parallel runways;

- the sequencing and separation of departing and landing aircraft on runways
that intersect;

- the sequencing of departing and arriving aircraft on a single runway;

—  the sequencing of aircraft approaching airports located in close proximity to
one another, where one aircraft must cross the path of another aircraft landing at a
nearby airport.

Today in most Terminal Area (TMA), the merging of arrival flows relies on the use
of open loop radar vectors. Speed and altitude restrictions are frequent to manage the
traffic flow within the TMA as well as the transition from the en-route sector to the
TMA. Noise avoidance often results in a considerable stretching of the flight path. So, a
new technique, Point Merge, to improve the efficiency of terminal airspace operations is
implemented. Point Merge is a structured technique for merging arrival flows derived
from an earlier study on airborne spacing sequencing and merging [3]. Point Merge is
characterised by the following features [1,3]:

- A single point — denoted ‘merge point’, is used for traffic integration;

- Pre-defined legs — denoted ‘sequencing legs’, is distant and equidistant from
the merge point, are dedicated to path stretching/shortening for each inbound flow.

Point Merge being a P-RNAV application, it inherits from general P-RNAV
characteristics. Improvement in arrival operations provides benefits in capacity and
environment because of the most efficient arrival trajectory can be followed.

References

1. Eurocontrol experimental centre. Point Merge Integration of Arrival Flows Enabling
Extensive RNAV Application and Continuous Descent—Operational Services and Environment
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Supervisor — V.P. Kharchenko, doctor of science, professor
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MULTICRITERION EXPERT’S ESTIMATION OF GLOBAL NAVIGATION
SATELLITE SYSTEMS (GNSS)

The future of modern navigation is satellite navigation. Now it is several well-
known satellite systems which are using for navigation for aviation and for civil and
military objectives. They are: GPS, GLONASS, EGNOS, GALILEO and COMPASS.
All of them have different properties and parameters, so we compared them by method
of expert’s estimation. For comparison of these GNSS we decide to take such spectrum
of criterions as: economical part of each system, precision of each system and coverage
of Earth by each one. So, for this estimation we did the following steps:

1. Questioners for experts.

2. Composition a matrix of individual preferences - determine opinion of the
experts and their systems of individual preferences.

3. Composition a matrix of group preferences - determine opinion of the group of
experts and their systems of preferences.

4.  Determine the experts’ group opinion (average).

5. Determine the coordination of expert’s opinion.

5.1 Dispersion for each satellite systems.
5.2 Determine square average deviation (squared deviations).
5.3 Determine coefficient of the variation for each satellite systems.

6. Determine the coordination of expert’s opinion for using Kendal’s
coordination coefficient .

7. Determine ranking correlation coefficient 7, - compare opinion of experts.

8. The significance of the calculations, y — criterion, for coefficient

9.  The significance of the calculations, Student's ¢ — criterion, for Kendal’s
coordination coefficient .

10. Calculation of weight coefficients of significance satellite systems for one of
criterions.

An example we can get on fig.1 significance of precision of GNSS.

w

025

Weight coefficient

1 2 3 4 5
GPS GLONASS EGNOS  GALILEO COMPAS

Fig.1 Graphical representation of the significance of precision of global navigation
satellite systems.
Scientific supervisor — T.F. Shmelova, doctor of science, professor
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MULTICRITERIAL ESTIMATION OF AIR TRAFFIC CONTROLLER
PROFFESSIONAL SKILLS

The special role at the decline of influence of human factor is played by a role and
quality of professional preparation of aviation specialists. The important constituent of
professional preparation of air traffic controllers is trainer preparation.

Trainer preparation is a complex of existent forms and methods of studies, by which
for the students-controllers of air traffic control (ATC) under the direction of controller-
instructor ability and skills of practical application of theoretical positions of a few
educational disciplines is formed, by implementation accordingly of the formulated
complex tasks and exercises. Objectivity of evaluation of implementation of exercises
influences on efficiency of trainer preparation. There are the followings criteria of
implementation of exercises during trainer preparation:

1.  Adoption of ATCO’s duty and his workplace preparation
Compliance with the rules of radio communication and phraseology
Interaction with adjacent ATC units and airport services
Performance of procedural (FPL) control
Performance of radar control
The use of surveillance systems during ATC
Promptness and accuracy of decision-making during ATC
Safety of flights compliance during ATC
Actions, during ATC, to be taken in special conditions of flight/special cases in
flight
10. Briefing and analysis of work execution
11. An ability to use AS ATC during the control

Wo_Nanbhwbd

04s By method of expert estimation
04 the  quantitative indexes  of
. meaningfulness of criteria of
0 implementation of  professional
028 tasks are certain during trainer
£, preparation. These indexes are

included in the complex index of
evaluation of professional skills for
student-controller ATC.
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Scientific supervisor — T.F. Shmelova, doctor of science, professor
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EDUCATIONAL APPLICATION FOR FLIGHT PLAN FOR ANDROID OS

Flight plan is the document, which gives detailed information about planned flight.
Flight plan contains information about type of aircraft, its route, speed, level of flight,
aerodromes of departure and destination, equipment and so on. Document is submitted
by aviation officials and sent officers in points of destination of aircraft and points en
route to provide safe and effective air air traffic management and control.

Acquiring of knowledge and skills in decoding of flight plan is necessary part in
training of air traffic control officers and auxiliary personal (ARO/AIS for example).
One of the methods of facilitation and improvement of perception of information
connected with decoding of flight plan is use of specialized application, which perform
reference-information function for the student and prompt the student correctness of
flight plan decoding performed by him.

Within the given task was created application, which provides almost all means of
studying of flight plan. Application was developed for devices based on Android OS
using programming language Java and Software development kit for Android.
Application provides users by three modes: Educational mode, Decode mode, and
Manual. In first mode user can receive basic knowledge about each field of flight plan
and check received knowledge’s. In Decode mode user can get decode of desired flight
plan or separate field of it. Manual contain more deep information about all fields and
can be used like a reference material (based on Eurocontrol document IFPS USERS
MANUAL).

Developed interface of application is intuitive and easy in use. Created program
enables to receive full information about flight plan by users, despite on their awareness
in this sphere.

This application can be regarded as the first step in the creation of complex of
educational programs intended to simplify the process of studying and improve the
quality of knowledge of students. Next steps can be made toward development of
application for NOTAM, meteorological codes, etc The fact that this complex will be
created for devices based on Android OS can ensure accessibility and mobility of
information received by this applications.

Using such approach for development of similar task we can significantly improve
level of students' knowledge in different sphere of education, thus development of
specialized applications intended for educational purposes is perspective tendency in
scientific activity of students.

Scientific supervisor — S.M. Kredentsar, candidate of science
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BUKOPUCTAHHSA CEPEJOBUIIA GSSF 1JIS1 AOCIIKEHH I
KIJIBKOCTI BUIMMUX CYITYTHUKIB HA PI3HUX BUCOTAX

3TriTHO 3 TOKYMEHTAIIi€10 PO3POOHHKIB, JiF0Ul CYITyTHUKOBI crcTemu Hagiramii GPS
ta ['JIOHACC rapaHTyIOTh KOpHCTyBadyaM MOXIIMBICTH BH3HAUCHHS KOOpAWHAT Ha
Bucorax 10 3000 xm. ta 2000 kM. BimmosimHo [1, 2]. OOMEXEHHS MOXIHBOCTEH 3
BH3HAYCHHS KOOPJIUHAT Ha OUIBIINX BHCOTAX ITOB’s3aHi i3 THM, IO JJIS HaBiramiiHMX
PO3paxyHKiB HEOOXiJTHO BUKOPHCTOBYBATH JIaHI OMHOYACHO 3 4 BHIMMUX CYITyTHHKIB i3
3aJI0BUTBHUIM TEOMETPHYHHM pO3TAlIyBaHHAM BITHOCHO 00’€KTa, IUIST  SIKOTO
OOYHCITIOETECS MiCIIE3HaXO/KEHHS. TaKiM YMHOM, MOKJIMBICTh BU3HAUEHHS KOOPAWHAT
MOB’s3aHa 3 KIJIBKICTIO OJHOYACHO BHAMMHX HaBiramiitamx cymyraukiB (HC), sxa
3aJIeXKUTH BiJl BUCOTH PO3TAIIyBaHHS KOPHCTYBaya.

The Galileo System Simulation Facility (GSSF) - me cepenoBuine MojentoBaHHs,
sIKe BIATBOPIOE (YHKI[IOHATBHI Ta €KCIUTyaTaliiHi XapaKTepUCTUKHN MOBEIIHKHA CHCTEM
cynmyTHHKOBOI HaBiramii ["amineo ta GPS. OqHUM 3 MOXIMBHX JOCIIIKEHB, SIKE MOXE
OyTn BEKOHaHO 3a goromoroo GSSF, € visibility analyses, ToOTO po3paxyHOK KiJTbKOCTi
Buanmux HC 1yt kopucTyBada, po3TanioBaHoOro B 3afaHiil TOUII.

3a moromororo cepenosuina GSSF MoXHaA BH3HAYUTH KUTBKICTH CYIMYTHHKIB, SIKi €
BHAUMHMH JUISI CTATHIHOTO KOPHCTYBada, KU 3HAXOIUTHCS B TIEBHIH TOUII Ha 3eMHIH
noBepxHi. [l 1poro HEOOXiJHO BBECTH JIMIIE KOOPAWHATH MiCIe3HAXOKEHHS
KOpHCTYBada. SIK pe3ynbTaT MH OTPUMAaeMO rpadik, sKuif OKa3ye KiTbKiCTh BUIMMUX
CYIIYTHHUKIB BiZHOCHO d4acy. TakoXX MM MOXEMO BHM3HAUMTH KiJBKICTh CYIMYTHHUKIB
BiTHOCHO MOOUTBHOTO KOPHCTYBada, KM PyXaeThCs Ha MeBHii Bucori. HeoOximHO
BBECTH HE JIMINE KOOPAWHATH, a W BHCOTYy MIiCIIe3HaXO/MKEHHS KOpHCTyBada. B
pe3ylibTaTi MU OTPHUMAEMO Pi3HOKOIBOPOBY JIHIIO HA KapTi, IO TOKa3ye KUIBKICTh
BUAMMHX CyIyTHHKIB. [l Bepudikarii orpumani pe3yabTaTH AOCTiIKEHHS MOXYTh
OyTH 3BipeHi 3 aJbTEPHATUBHUMH MOJEISIMH a0 pO3paxyHKaMH, IO 3aIUITaHOBAHO
BHUKOHATH Ha HACTYITHHUX €Tarax JOCIiHKEeHHS.

Cnucok BUKOPHUCTAHUX J7KepeJT

1. Tno6amsnas HC cucrema I'JIOHACC (MuTepdeiicHbI KOHTPOIBHBIH JOKYMEHT).- PeIaKIHs
5.1 / Koopaunau. Hay4.-uadpopm. neHTp PD.- M., 2008. - 74c.

2. Interface Control Document Global Positioning System (ICD-GPS-200C). — Washington,
1997. - 160 p.

Hayxosuii kepisnux — O.C. [loeypenvcokuil, KaHO. mexH. HayK
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AOCJIUKEHH ITPOBJIEM BIIPOBAJGKEHHSI CEHCOPHUX MEPEX
JUIA KOHIENII «PO3YMHUU BY IUHOK»

Besnposigni cencopri mepexi (BCM) omHi 3 HaHOLIBII MIBHIKO PO3BUBAIOYMXCS
iHpOpMAaLifHUX TEXHONOTiH i 00IIIOTh MaTH Pi3HOMAaHITHE 3aCTOCYBAHHS B Mepekax
HacrynHoro nokomiHes (Next Generation Networks, NGNs).

3 TOYKM 30py NpakTH4YHOro 3acrocyBaHHs, BCM mpomoHyIOTh yHIKalbHI
MOXXJIMBOCTI MOHITOPHMHTY Ta 30MpaHHS IaHUX 3 Py HPOCTOPOBO PO3IMOIIICHUX
ceHCOpHHX BY31MiB. OkpiM 3a0e3nedeHHs PO3MOAUICHOr0 30HIYBaHHS OXHOTO abo
JIEKITBKOX TIapaMEeTpiB BEIHMKOTO 00’€KTa, HANPHUKIA], OYIUHKY abo0 BiJKPUTOTrO
npoctopy, BCM Takoxk T03BOSIOTH KOHTPOJIOBATH MPOIECH Ha JaHOMY 00’ €KTi.

Konmernmis «po3ymMHnMit OyanHOK» Iie 3arajbHa Ha3Ba TEXHOJOTIT I aBTOMAaTH3aIlii
00CITyroByBaHHS XHUTJIOBUX OynuHKIB. [leprmi inel po3ymMHOro OyauHKY Oy OiIbII sIK
HayKkoBa (haHTACTHKa, ajic OUTbIIA YacTHHA IMX iJIe 3HAXOJUTH CBOE BiITBOPCHHS Y
HAIIll 9acH, TICBHOK MipOIO 3aBJISIKH po3BUTKY bCM.

Konmenmis «po3ymHuii OyauHOK» BHpilIye 0arato pi3HOMAHITHHX 3aBHaHb, SKi
BKJTFOYAIOTh:

e MOHITOPHHT pI3HMX NapaMeTpiB, Taki sSK TeMIepaTypa, BBIMKHEHHS CBITJIa,

BOJIOTICTB TIOBITPS.
o JlucraHiiifHe KepyBaHHS yCIX CHCTeM B OyIMHKY dYepe3 KOHTPOJbHY ITaHEb,
KOMII'10Tep, cMapTdoH 3 Oyab-IKoi TOUKHM IUIaHeTH depe3 Internet.

o E(exTuBHE CIOKUBAHHS PECYpCiB.

o Pi3Hi 3aBIaHHS MO0 3aXHCTY BiJ 3JIOYMHIIB, Y TOMY YHCI KOHTPOMIIO JOCTYILY,

ayJIio- Ta BiJIEOCTIOCTEPEKEHHS.

[Ipu BuGOpi abo po3pobmi BCM muathopMu Ui KOHKPETHOTO 3aCTOCYBaHHS,
PO3POOHUKH POOIIATH JOCTATHBO IMMPOKHUI CHEKTP BUMOT JI0 BY3JIB JAaTUHKIB, Taki SIK
BHCOKI BHMOTH JI0 aBTOHOMii, BapTocTi Ta po3mipy. Hanpuxman, 30inpmreHHS B
MIOTY)KHOCTI TIepeiaBada JaTdhKa BY3Ja TNPHU3BOAWTH 1O 30UTBIICHHS CIIOXHBAHHS
eHeprii i 3MeHIIIeHHsT aBTOHOMIi, BUKJIMKAIOUN TTOraHni BIUTNB Ha *XuTT BCM. VYV Toii
xke gac, BCM MaroTh )OpCTKi 0OMEKEHHSI, Taki sk 0OMeKeHa KiJIbKiCTh CHeprii, Maa
JATBHICTD 3B'I3KY, HU3bKAa MPOIYCKHA 3JaTHICTH, a TaKOXX OOMEXEeHHs 0oOpoOKH Ta
30epiraHHs JaHUX B KOXKHOMY BY3JI TaTUHKa.

IMpuxmamm 3acrocyBane BCM mns xoHmenmii «po3yMHHMiT OyIHUHOK» HaWOimbIT
IiKaBi, TOMY IO Y HAX € BEIMIE3HUH KOMEPIIHHIH MMOTEHINaN 1 {y>ke HMOBIpHO CTaHe
B HaWOMIKYi POKM MAaCOBHM SIBHIIIEM B PO3BHHYTHX KpaiHaX.

Cnucoxk BUKOPHUCTAHUX [7KepeJT

1. Applications of Wireless Sensor Networks in Next Generation Network / V.Butenko,
A.Nazarenko, V.Sarian // ITU-T Technical Paper —2014.

2. Prodomos-Vasileios Mekikis, “Design and Implementation of a Wireless Sensor Network
for Smart Home Applications”, 2012.

Hayxosuii kepisnux — P.C. Odapuenko, Kan0. mexH. HayK, O0YeHm
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CYYACHA TEHIEHIIA PO3BUTKY TEJEKOMYHIKAIIIMHUX MEPEK

[NepcriekTrBY pO3BUTKY HAIIOL IMBLTI3AIIT Oararo B 4oMy 3aJ1eKaTh BiJl TOT0, HACKIITEKH
IIBUIKO 1 aJIEKBAaTHO JIFOJICTBO TIPOHHKHE B TAEMHUII iH(OpMAIii, YCBIIOMIIIOE TIepeBary i
HeOe3MeKy, TIOB'S3aHI 31 CTAHOBJICHHSM CYCIIUTBCTBA, 3aCHOBAHOTO Ha BHPOOHHIITBI,
PO3MOBCIOKEHHI Ta CHOXKHUBAHHI iH(pOpMAITii.

[Ilo 3ymoBMIO OypXJMBHI pICT KOMITIOTEpPHHMX KOMyHiKamiii? B ocHoBHOMY naBa
YUHHUKH - CIIPOIICHHS BUKOPUCTAaHHS 3ac00iB TTepeadi JaHHX 3a JOTOMOTrOI0 KOMITTOTepa i
HAsIBHICTB BEJIMUE3HNX iH(QOpManiifHUX pecypciB B ITI00ABHAX Mepexax. SIKIIo paHime I
iH(opMalIist B OCHOBHOMY TIpH3HAYaacs sl (paxiBIliB, TO TEMEp BOHA PO3PaXOBaHA Ha caMy
IIPOKY ayIUTOPIFO.

1. Etanm po3BHUTKY TelIeKOMYHIKAI[iHHIX TEXHOJIOTIH

2. TenneHIii po3BUTKY MepeKeBUX iHPOPMAIIIHHIX TEXHONOTIH

2.1. Po3mopisieHi Mepeski Ha ONTOBOIOKHI

2.2. be3mpoToBi Meperki MOOLITEHAX a0OHEHTIB
2.3. Internet

2.4, WWW

2.5. EnexrponHa rmorra

2.6. Monemu

2.7. BineokoHepeHtii

2.81CQ

Hamani ocHOBHIMH HamnpsIMKaMH €BOJIONIT TEEKOMYHIKAIlIHHUX TEXHOJOTIH, MaOyTb,
CTaHYTh:

- 30UTBIIICHHS IBUAKOCTI Niepe/adi inpopmartii

- Inrenexryanizamis Mepex nepenadi iHhopmarii;

- Pizke 3pocTanHs uncia i MOOLTBHOCTI.

TenexoMyHIKamiifHi TEXHONOTIl PO3BMBAIOTECS HACTUIBKH CTPIMKO, IO HEMUHYYE
BTOPTralOThCSL B yCI Taly3i €IEKTPOHIKH. 3HAHHS, sIKi IIe BUopa OyIM JONEI0 BY3BKHX
(axiBIiB, CTAlOTh HEOOXITHUMH HPAKTUIHO OyIb-Kil JFOIMHI. Y pe3yabTaTi III00aabHIX
3MIH Yy CTpYKTYpi 1 Macmrabax BUpOOHUIITBA, IPACKOPEHHS HAYKOBO-TEXHITHOIO TIPOrpecy,
TTIBUIIIEHHS JIIJIOBOI aKTUBHOCTI CYCITJIGCTBA, 3pOCTAHHS OCBITHBOTO 1 KYIETYPHOT'O PiBHS
HACEJICHHS, PO3IIMPEHHs 3B'3KIB y HaIlOHAIGHOMY Ta MiXXKHApOXHOMY MaciuTabi 3HAgHO
3poctae ponb iHpopMmarii. CydacHi 3acOo0M TENEKOMYHIKAIlii HATAlOTh HAM BEJHKI
MOXJTMBOCTI JUIS 3/TiFICHEHHs 0OMiHY iH(popMariiero. | Mu mpocTo 3000B's13aH1 CKOPHCTATUCS
M OE3I[IHHUM JIApOM JUTS CIIUTKYBAHHS Ta KOMYHIKAIIIH 13 CYCIUTECTBOM, JTFOJICTBOM.

Cnucox BHKOPHUCTAHUX JZKepeJt
1. Minvuaxosa H. TenexoMyHikarii: CTpyKTypHi pe)opMH i MiIBUIIEHHS KarliTai3auil KoMIaHii / /
INutanns exoHomiku, 2001, Ne 7

2. Cumonoeuu C.B. IndopmaTrka. bazosuii kypc / / IlerepGypr, 2003

3. Hudicecopooyes P. TIpo inpopmattiitny exoromirti / / PEX, 1994, Ne4

4. TenexoMyHiKamiiHi Mepexi Ta ix iHopmauiiini pecypen // 1994

Hayxoeuii kepisnux — /1. baxmiapos, acucmenm
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TEXHOJIOT' I POWERLINE. if 3ACTOCYBAHHS ITPH TTIOBY JIOBI
MAJINX KOPIIOPATUBHUX MEPEXK.

MepexeBi TEXHOJIOTII CTPIMKO PO3BHBAIOTHECS OCTaHHIM dacoM. OCHOBHa CTaBKa
POOHUTECS Ha 30LTBIICHHS MBHAKOCTI Ta MPOITYCKHOI 3/1aTHOCTi, OJJHOYACHO HE MOXKHA
3a0yBaTH i IPO EKOHOMIYHICTh. AJDKE MPOKIAJIKa JIECATKIB KUTOMETPIB ONTOBOJIOKHA -
Ha/B3BHYaitHO goporo. Otxe, JOCHIKYIOThCS CIIOCOOM  CTBOPEHHS  3aco0iB
iH(popManiitHOro oOMiHy, sIKi OyIyTh JOCHUTH AEMIEBUMH 1 JOCTYITHHMH MOBCIOAHO. Llnm
KpHUTEpisiIM  sSKHalKpalle BiJIOBIAIOTh Mepexi enekTporepenadi. [lepeBara ix
He3arepeyHo, a/ke BOHU JIOXOSTH NMPAKTHYHO 70 KOKHOTO HMPUMIMIEHHS B OyIb-sIKiit
KpaiHi CBiTY, iX iHppacTpyKkTypa € ui He Halpo3BHHEHImO. OCTaHHIM YacoM BEIyThCS
po3pobku i€l HoBoi TexHonorii PLC (Powerline Communications).

IcHyrOUi TexHOMNOTIT Tepenmadi JAaHWX IO eJIeKTpoMepekax KIacH(iKyroThes 3a
THTIOM BHKOPHCTOBYBAHUX JiHIH eleKTpornepenadi Ta 001acTi 3actocyBanss. [Iprmaomy
MPIOPUTETHIM HANpPsIMKOM € BukopucranHs PLC-texHomorii 1 CTBOpEHHS
Tene(OHHOTO 3B'I3KY 1 BHCOKOIIBHJKICHOTO [OCTYIly B IHTepHeT Ha OOMEXEHHX
TEPUTOPISX (B OKPEMHUX CENUINAxX i Oy/IiBIIsAX, Ha MiAMPHEMCTBAX).

Y nmamiii pobori posrisgaerbes TexHomoriss Powerline, i 3actocyBaHHS,
MOXJIUBOCTI, TIEPEBATH i HEJOIKH.

Mera poboru:

* AHamizyBaTH akTyanbHicTh TexHomorii Powerline Communications;

* JocmimuTu puHIAI i Ta MOXJIIUBOCTI TexHomorii PLC;

* Po3risiHyTH HEOMIKM Ta epeBari.

JIyisl TOCATHEHHST METH:

* Byna o6po6irena miteparypa Ta iHII JKepena 1o JaHii Temi, mo 6 o6rpyHTOBaHO
MMOKAa3aTH i1 aKTyallbHICTh, CYTh TEXHOJIOTI1, HEJOMIKU Ta TIEpeBar;

* 3po0JIeHO BUCHOBKH.

Texnonoris PLC abo enekrpuuna minis mnepenadi jgaHux (Power Line

Communication) - HOBa TeJIICKOMYHIKaIliifHa TEXHOJOTis, MO 0a3yeThCsl Ha
BHUKOPUCTAHHI CHJIOBHX €JIEKTPOMEPEeX I BHCOKOMIBHIKICHOTO iH(OpMamiiHOro
0oOMiHYy.

PLC sBnsie coboro cucremy uis Tepenadi JaHWX 1Mo (asHOMY i HYIHOBOMY
MIPOBITHUKAM CITITBHO 3 TIepeadero eeKTPOeHeprii crioknuBady. EnekTpudHi curHamm
TIepeIaroThCs Yepe3 JIiHii eeKTporepeaadi BICOKOI HAPYTH Ta CepPeHbOl HAIpYTH, a
BHUKOPUCTOBYETHCSI BCEpEAMHI OyaiBeNb NpH OUTBII HU3BKUX HAmpyrax. TexHOJOrii
Power line nist oTpuMaHHS 3B'SI3KY MiX KOPHCTyBa4aMH MOKYTh OyTH 3aCTOCOBaHI Ha
OyIb-sIKiii TUISHII €TIeKTPUIHOTO JIAHIIOTA.

Hayxoeuii kepisnux — /1. baxmiapos, acucmenm



MPOBJIEMM TA MEPCITEKTUBU PO3BUTKY ABIAIIl TA KOCMOHABTUKH 24
29-30 :xoBTHs1 2014p., Hanionanbuuii apianiiinuii ynisepcurer, Kuis

YK 621.396
1. Baxrisipos, M.B. JIynskuii, 5.C. Kopocreanos
Hayionanvnuii asiayitinui ynieepcumem, Kuis

BUKOPUCTAHHS KACKAJIHUX CXEM KOJAYBAHHS JUISI IOBY IOBU
3AXNIIEHOI'O KAHAJIY KEPYBAHHSI BIIJIA B YMOBAX HIABHUIIEHOI
IMIYMOBOI OBCTAHOBKHA

[Mpn mepenayi MpPoBHX TaHUX MO KaHATY 3 IIYMOM 3aBXKIH ICHYye HMOBIpHICTH
TOro, IO MPHUHAHATI MaHi OyIyTh MICTUTH NMOMWJIKH. [IJI1 3MEHIIEHHS 9acTOTH MOSBH
MOMWIOK JI0 TpPUIHATHOI 3a3BHYail 3aCTOCOBYETBCS 3aBaJOCTiHke KomyBaHHA. Ha
CBOTOJIHIIIHIA JICHbh BIJIOMO KUTbKa METOMIB KOPEKIIi IMOMHJIOK, IO JO3BOJSIOTH
MIPAIfOBaTH TMOOIM3Y MPOITYCKHOI 37aTHOCTI KaHaimy. Cepeln HMX MOXKHA BHIUINTH
Gararonoporosi nexonepu (BITJI), mporpamui Bepcii SKHUX HABITH MPH BEIUKOMY PiBHI
IIyMy BUKOHYIOTh HA JIBa MOPSAKK MEHIIE YHCIIO Olepamniif, HiK iHIII alnropuTMH.

Ha puc. 1 mpencrasneni xapakrepuctukd bIIJ[ B kaHami 3 aguTHBHUM OimnM
mymoM (ABI'II) y pa3i BuKopucTaHHS BiIHKOBiH (a3oBoi Moxmymsii (OPM2) mis
JIeKiTpKoX camoopToroHanbHUX koxiB (COK) 3 komoBoro BincranHio d = 9, obpaHux
BIJIIOBITHO 10 KpHTEpilo MiHiMi3amii edekty posmHoxeHHs momiuiok (PO). [lana
Mozenb KaHamy Oyma oOpaHa TOMY, IO BOHAa JOCHTh TOYHO OIHCYE peabHi
CYIIYTHHKOBI Ta peski iHmi Tumm KaHauiB kepyBauHs BIUIA. Ilpm orpumansi
TIPE/ICTaBICHNUX 3AJISKHOCTEH BUKOPHCTOBYBaocst 61m3bko 10 iTepartiit nekoayBaHHS.

Jis TOpIBHSHHS Ha MAaNIOHKY ITYHKTHPHHMH JIHISIMH TIpeJcTaBieHi rpadiku
3aJIeKHOCTI HMOBIPHOCTI IMOMIJIKM ONTHMAaJbHOTO JEKOXyBaHHS [aHWX KOmiB. Sk
BUIUIMBAE 3 TpEACTaBIeHNUX TpadikiB, 3acrocyBanHs BIIJ] i mekomyBaHHS KOIIB 3
ManuM PB 3a0e3nedye mpakTUYHO ONTHUMabHE AEKOAYBAaHHS, IO JIO3BOJISE OTPUMATH
eHepreTHuHuii Burpam 6inem 7 g5 npu Pb = 107, Ha nanoMy MamoKy kpuBoi «BI1JI
TTJIIC» Takox npencrasineni xapaxrepuctuku [1IJIIC BIT/l 3ropTkoBi kKoxu, po3podiaeHol
mpoBiTHUME (axXiBIIMH B 00JIaCTi 3aBajlOCTikoro konayBaHHs. Ha pumc. 1 s
TIOPIBHSHHS TIPE/ICTABIEHI XapaKTepHCTHKU KIAacHYHOro jekonepa Bitepbo s
3TOPTKOBI KOAW 3 KOHCTPYKTHBHOIO JoBXKHHOI0 K = 7 1 komoBoi mBuakicTio 1/2 1 2/3.

Bungno, mo MIIJl B naHMX yMOBax BUSBIAETbCA 3HAYHO Kpalle IPAaKTHYHO
pealti3oBaHoro JIeKoaepa.

Cnucok BUKOPHUCTAHUX [7KepeJt

1. 3on0mapes B.B., Oseuxun I'.B. DpPeKTHBHBIC AITOPUTMBI TOMEXOYCTOHYUBOrO
KOIAMUPOBAHUS ISl HU(POBBIX CUCTEM CBSI3U // DiekTpocBsi3k, 2003. Ne9. C. 34-37.

Hayxosuii kepisnux — I1.O. Koznwxk, 0-p mexu. nayk, npogecop
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OH]EPAIIIFIHA CUTEMA LINUX JJIs1 IOBYAOBHU
DAUJIOBOT'O CEPBEPA

®daiinoBuii cepBep, TOpSAA 3 POYTEPOM, MOXKHa Oe3 TepeOiTbIIeHHS Ha3BaTH
MIPEAMETOM IepIIoi HeoOXiTHOCTI Tt Oy/Ib-sIKoi opraHisamnii. B 3aramsHOMY po3ymiHHI
¢aitnoBuii cepep (File Server, daiin-cepBep) - KOMIT'IOTEp, Ha SIKOMY 30€piraroThCs
(haiim, a TOCTYII IO HUX 3IHCHIOETHCS TI0 MEPEXi. B MalleHEKHX Mepekax HaldacTiie
II0 POJTb MOKJIQIAIOTH Ha OJMH 3 PoO0oUNX KoMITtoTepiB. OCHOBHA IepeBara BULIEHOTO
¢aifn-cepepa B TOMY, III0 Ha HHOMY JTy)K€ 3pYIHO KEPYBaTH PE3EPBHIM KOITIIOBAHHSIM.
Micrie 30epiraHHst OpHTiHAJIB OJHE, POrpaMa KOITiIOBaHHS TEX OfHa.

SIky omepamiiiHy cHCTeMy [IOLUIFHO BCTAaHOBHTH Ha (ailnoBuii cepBep?
[TpuHIMIIOBO NEKiTbKA BapiaHTIB:

- Bynp-sxi Bumyckn Windows: Bix Windows XP mo Windows 8.1, Bxiogaroun
Windows Server.

- PizHi muctpndytuBu Linux.

- CriemianmizoBani quctpuOytuBu Linux 1 FreeBSD (FreeNAS).

Bukopucranas OC Linux st Takoro cepBepa BUIINISIAE BEIBMH MPUBAOIUBO, Y
BCSIKOMY pa3i B HEBEJIMKHX OpraHi3allisfxX, Jie He IMOTpiOHO TiCHOI iHTerpamii 3 Active
Directory, a 36epekeni Ha Baprocti Windows Server i KIi€HTCBKHX JIIEH3iH Trpori
OyIyTh BEIEMH HE 3aiBUMH.

OCHOBHIMH BHUMOTaMH 110 (paiIoBOro cepBepy € MPOAYKTHUBHICTH 1 HaAiHHICTH
JIICKOBOI MIJCHCTEMH, TaKOX He ciif 3a0yBaTh TpO peryiasipHe pe3epBHOMY
koritoBaHHi. [IpogyKTHBHICTS cepBepa B 4oMy Oyzie 3aekaTH Bifl MIBUAKOIIT dKOPCTKIX
IIMCKiB, KOH(}Iirypamnii quckoBoro MacuBy i ¢aifnoBoi cucremu. [pn 1ipoMy HaiHHICTD i
IIBAAKOIS HAYACTIIIe € IPOTHIIC)KHIMH BETHNIMHAMH.

Jlnst 30epiraHHS JaHWX CiJI BUKOPUCTOBYBATH JKOPCTKI JIUCKH IIiIBUIIEHOT
HamiliHOCTI 00'emHannx B MacuB RAID1 abo RAID10, skmo morpiOHa mmigBUINCHA
mBHAKOMIS. s CydacHUX CHCTEM pi3HHNS y IIBHAKOAII MK mporpamamM RAID i
anaparHiM RAID moBHICTIO BiJICYTHSL.

B OC Linux mis HaaHHS pecypciB B MEpeXeBUH JTOCTYIT BUKOPHCTOBYIOTH CEPBEP
Samba. 3BepraTHcs 10 X PECypCiB MOXKYTh KOMITTOTEPU-KITI€EHTH i/l KEPyBaHHIM SIK
Windows, Tak i Linux. ¥V Oinpmocti muctpuOyrmBiB Linux maketn Samba Bxe
BCTAHOBJICHI 3a 3aMOBYYBAaHHSAM, B IHIIOMY BHIQJKY IX JIETKO 3aBaHTAXUTH 1
BCTaHOBUTH 3 peno3urapito. HamamTyBaHHS posrismatu He OyaeMo - BOHO IpocTe i
JIETaIbHO OIKCaHe B JIOBIMKOBiIM cucreMi Linux, a B OUIBIIOCTI JUCTPHOYTHUBIB
niepetd6aveHo rpadidamii iHTEpdEic.

Hayxosuii kepisnux — B.M. Yynpun, 0-p mexu. Hayk, npogecop
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MNOBYAOBA CUCTEM YIIPABJIIHHS JJI5S1 MEPEXK ISDN

ISDN (amrn. Integrated Services Digital Network) — mmdpoBa Mepexa 3
IHTETPOBaHUMH CITy)k0aMH (TIOCITyraMn) — Iie 3arajlbHOIOCTYIHA Tele(oHHa Mepexa,
0 BUKOPHCTOBYE LU(PPOBY TEXHOJOTIIO IMepelaBaHHS CHIHANY 1 BKJIIOYAE BEIUKHH
Ha0ip MUPPOBUX MOCITYT, SKi CTAIOTH JOCTYITHIUMH JIJISI KIHIIEBUX KOPHCTYBAiB.

OcnoBHe npusHaueHHs ISDN — mepenaua ganux 3i mBuakictio 10 64 Koit/c 4-
KiJIOTepITHOIO ITPOBITHOIO JIHI€IO i 3a0e3MedYeHHsT iIHTerpoBaHNX TeJIeKOMYHIKaIliHHNX
mociyr (tenedon, dakc, i T. A.). BukopucraHHs s 1i€i MeTH TeaeQOHHUX MPOBOJIIB
Mae J[Bi IepeBary: BOHH BXKE iCHYIOTh i MOXKYTh BUKOPHCTATHCS IS TTOJadi KUBICHHS
Ha TepMiHaJIbHE YCTATKyBaHHSL.

Mepexi ISDN 3matHi 3abe3medyBatn Taki (yHKMii, sK: 3B'S30K Ha BHMOTY;
MPOITYCKHA CIPOMOXHICTh Ha BUMOTrY (00'€qHAaHHS JEKITbKOX B-kaHaiB B OonuH
JIOTIYHMI KaHa); CTHCHEHHS TaHWX B KaHaJI; 3aXUCT iHpopmarii.

[MpuBabnuBuMm € 3actocyBanHs ISDN B opranizamii Takoi ¢opmu BimgmazeHoro
JIOCTYyIy, SIK TeleKoMITToTHHT. [lana ¢opma BuUKIMKaHa HEOOXITHICTIO CTBOPEHHS
ONTHMAJIBHOTO 1 e(EeKTUBHOrO Croco0y BifmaneHol B3aeMopii CIyKOOBHIB 3
LHEHTPATBHAM OQicoM CBO€i KoMmaHii. TeleKOMITIOTHHI TPHUITyCKae MOXKIHMBICTD
BHKOPHUCTAHHS CITY’KOOBIIIMH 3aCO0IB TEJIEKOMYHIKAIH JUIS TOCTIHHOTO 3B'S3KY 3
oicomM, He BUXOASYM 3 OYAWHKY, CKOPOUYIOUM THUM CaMHM KUTBKICTh PETYISIPHHUX
Oi3JT0K Ha pOOOTY.

OCHOBHOIO BiJIMiITHOIO ocoOnmBicTIO Mepeki ISDN Bim 3BH4aifHOT aHaIOroBOT
TenedoHHoi Mepexi € Te, mo ISDN-cranmii 3a0e3nedyroTs KOMyTaIiio I POBHX, a HE
agayoropux moTokiB. Cij BIAMITHTH, IO OCTAHHIM YacoM 3'IBHJIOCA 0araro
ananoroBux ATC, 110 BUKOPHCTOBYIOTH IIH(POBY KOMYTAIIil0 aHAIOrOBUX CHTr'HamiB. Ha
BiJIMiHY BiJ] TaKUX cTaHIiH, komyratopu ISDN KoMyTyIoTh came IudpoBi MOTOKH.

Jlo ocnoBHux 3aco6iB ISDN moxHa BigaectH: ISDN-cranmii (ISDN-komyraTopn);
ISDN-tepminanu  (undpoBi TenmedoHHi amapaTw); BHyTpimHI amanrepun ISDN
(MocTu/mapmpyTtuzaTopy) i migkmodeHHs [1IK mo ISDN-mepexi;
30BHIIHI Tpuctpoi (O6mokn) st migkmouerHs [IK a6o JIBC mo ISDN-mepexi;
Mepesxesi 3akindeHHs (Network Terminator);
ninii 38"13Ky (iTepdeiicn PRI i BRI).

Cnucoxk BUKOPHUCTAHUX [7KepeJT

1. Baknanos U. I NGN: npuHIuIbl moctpoeHus u opranusaiuu / . I'. Bakinanos. — M.: Dko-
Tpenns, 2008. — 468 c.

2. l'onvowmenn A. b. SOFTSWITCH / A. b. Tonpaumreiin, b. C. Tompamreiin. — CI16.: BXB-
Cankt—IletepOypr, 2006. — 368 c.

3. TenekoMMyHUKaIMOHEIe ceTH U cucTeMbl. T. 3. MynbrucepsucHsle cetn / B. B. Bemuko, E.
A. Cy606orun, B. I1. IllyBanos, A. ®. SpocnaBues. — M.: I'opsaast munust. Tenxexom, 2005. —592 c.

Hayxosuil kepignux — B.B. Aumonos, cm. guxiaday
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®YHKHIOHYBAHHSI HEKOTEPEHTHOI'O MOJEMY NP POBOTI
Y CKJIAAI ®I3UYHOI MOJEJII ABIAIIMHOT'O PAJIOKAHAJTY

Hexorepentni Monemu i3 0araTomo3wIiiHOW YacTOTHO-()a30BOI0 MOMYIIAIIIETO,
Kpale 3a HINX MiIXOAATh U CyMiCHOI poOOTH i3 BY3bKO CMYTOBHMH BOKOZIEPAMH Y
CKJIaZi MOBHOTO TpAaKkTy aBiallifHWX KaHaNiB pamio3B’si3Ky. [Ipore mel BHCHOBOK
3po0IeH0 BUXOAAYM 13 PO3MIISAY MaTeMaTHYHHX MOJeNed, sKi y MeBHiH Mipi
imearnizyloTh peanbHUH aBiamiiiHu KaHa pazio3B’s3Ky. ToMy BHHHKIA HEOOXiTHICT B
eKCIIepUMEHTATBHIH IepeBipIli pe3yNIbTaTiB TEOPETHIHIX JOCIIPKEHb.

ExcrieprMenT 31iHCHIOBAaBCSI HACTYITHUM YHHOM:

1) IlInsxom perymoBaHHS PiBHIB MOTY)XHOCTI CHTHANIB y T€HEpaTopi IIymMy Ta y
repeiaBadi MOJEMY BCTAHOBJIIOBAJIaCh MOTPiOHA BENMYMHA TIEPEBHINCHHS CEPEIHBOI
MIOTY)KHOCTI CHTHAIY HaJ MOTYXHICTIO mymy h2. BumMiproBaHHS 37iHCHIOBATINCH IS
nBox 3HaueHb h2: 2016 ta 251b.

2) Ilporpamanmu 3acobamy, 1o iMiTyroTe podory I'3C, 3amaBamace HeoOXimHa
takroBa yacrora fT - 2067 'u.

3) IlInaxoM mepeMHUKaHHS BiAMOBIAHUX MEPEeMHUKATiB y ITOJIOKEHHS «A» oOHpaBcst
pexum podoru Mozemy i3 UOM.

4) AxTHBI3yBaNach MOZIENIOIOYA TIPOrpamMa Ha KOMIT FOTepi.

SIkicte TepemaBaHHS MOBHOI iH(OpMAIli OI[IHIOETBECS IIONO MapaMmerpy
po36ipiuBocTi MOBH 3a crmoBamMu W.[Iporemaypa OIiHIOBaHHS CKIAAETHCS 13 TPHOX
CTaJii: CIIOYaTKy 3/1HCHIOIOTHCS BUMiPIOBAHHS PiBHIB ITOTY>KHOCTI CEPEIHHO CMYT'OBHX
CKJIaJIOBUX TECTOBHX CHUTHAIIB y TOYIN, [I0 pO3TallloBaHAa Ha BijcTaHi IM Bifg
aKyCTHYHOTO BHIIPOMIHIOBada HA NPHAMANBHIH CTOPOHI, MOTIM BHMIPIOIOTBCS PiBHI
TIOTY)KHOCTI CepelHbO CMYTOBHX CKJIAJOBHX IOyMy y IiH e TodYmi, Ha KiHeNb
BHUKOHYETBCSI aHATITHIHA 00pOOKa Pe3yNbTaTiB BUMiPIOBAHb.

3a pe3ynbTaTaMH EKCHEPHMEHTY BHSBIIIOCH, IO IapaMmeTp po30ipimBoCTi 3a
cioBamu W = 91%. TakuM 9MHOM, OTpHMaHUH pe3yNnbTaT I0Ka3aB, 10 HEKOTepeHTHa
cHcTeMa mepenadi Ha MIBHAKOCTI 6,2 KOIT/C NMpH INEpeBHINEHHI PIiBHIO CHTHATY Haj
mrymoM y 25 n1b 3maTHa 3a0e3neunTH BUCOKY SIKICTh Tepeaadi MOBHOI iHpopMarttii depes
BY3bKO CMYTOBHH KaHaJ, IO 3aJI0OBOJIHHSE BIMOTaM OUTBIIOCTI KPUTHYHUX aBialliiftHUX
3aCTOCyBaHb. Tak II0 HEKOrepPEeHTHUH MOJEM € TIPUAATHAM JUIS BHKOPUCTAHHS y CKJIal
3aXUINEHOr0 aBialiifHOro pajioKaHary.’

CHnHcok BUKOPHCTAHUX JIZKepeJ
1. Cepsunckuii E.I'. ONTHMU3aIHs CHCTEM Iepeadt JUCKPeTHOH HHdopManuu. — M. :
Casi3p, 1984. -333 c.
2. Iorounsie mmdpsl / A.B. Acockos, M.A. Hearnos, A.A. Mupckuii v np.- M.: KY UL -
OBPA3,2003.-336 ¢

Hayxosuil kepienux — B.B. Anmonos, cm. suxiaday
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AHAJII3 CUCTEMU PO3MIOA1)TY HABAHTA’KEHHS B IEHTPAX
OBPOBKH JJAHUX

VYxke 3apa3 HaOylIud IMUPOKOTO MOIIMPECHHS MYJIBTHMEiiHI CalTH, 10 HAJIAr0Th
MOXXJIMBOCTI OTPHUMATH OIHOYACHMH IOCTYH 1O OyIb-sIKOTO BHAY KOHTEHTY: Bimeo,
TEKCT, My3uKa, rpadika i 1.1, KpiM Toro, 1 caliTu € ay:xe BETUKUMH 1 TOMYISIPHUMH,
0araro 3 HUX BiABIAYIOTh MUIBHOHU mofHs. s peanizamii Takoro cepBicy He0OXimHO
MaTH BEJIHMYE3HUH KacTep OOYHCIIOBAIFHHUX CHCTEM, sKWi 30epirae indopmarito i
00po0IIsiE 3amHTH.

Jlns opramizamii # y3romkeHHS pOOOTH TakKMX KJIACTEPHHX OOYHCITIOBANEHHX
LEHTPIB 3aCTOCOBYETHCS PO3MOAUIGHIK HaBAHTAKEHHS, SIKMH TpHMae pilleHHS Ipo
MIOAANBIINI PyX KOXHOTO 3aIlUTy. ANTOPUTMH, 3aCTOCOBYBaHI, MOXKHA PO3IUIMTH Ha
crartuyHi 1 guHamivHi. [lifBUIEeHa 1HTENEeKTyaqbHICTh JUHAMIYHHX aITOPUTMIB TSTHE
HaKJIa[HI BUTpATH, TOB'I3aHi 31 300poM iH(OpMamii 3 XOCTiB, ajie Kpallle afanTyeThes
10 3MiH Tpagiky.

Jo crarmunux aucnuiutid BigHOCATH Random i Round Robbin. B Random cepsep
BUOMPAETBCS BHITQJKOBUM YHHOM 32 JIONOMOTOI0  PIBHOMIPHOTO  PO3IOZILTY.
Jucrmmtina Round Robbin peanisye npuHImn nukitigaoro nepeGopy.

Jiis Oymp  muHAMIYHO! JAMCIMILUTIHML BHHHUKA€E TIMTaHHS BHOOpPY KepyrOdoro
mapametpa. SIk kpurepiii e)eKTHBHOCTI 3a3BH4Yail MpUIMArOTh J1Ba TOKa3HHWKa: Yac
niepeOyBaHH 3asBKU Ha CepBepi, yoBiapHEHHS (slowdown).

Haii6inpm mommupeHnME TUHAMIYHUMH JUCIIUATUTIHAMA €:

- Least Loaded (LL), Least Connected (LC), Fast Response (FR), Weighted Round
Robbin (WRR), MC-RR (Multi Class Round Robbin).

VYHiBepcambHHH TiAXiJ, JO BHKOPUCTAHHA JWHAMIYHMUX JHCIHIUTIH, OYyB
peamizoBannii B IBM Network Dispatcher. ABTOpm BBenmM TMOHATTS IHAEKCY
3aBaHTaxeHHs Load Metrics Index (LMI) i po3mimuimm MOKa3HUKH SKOCTI poOOTH
CHCTEMH Ha TPH KJIacH.

- Input - OOYHCIIOIOTBCS JIOKATBHO B PO3MOAUIBHUKY. Hampukian, KinbKicTb
3'€THaHb, BCTAHOBJICHNX 3 CEPBEPOM 32 OCTaHHI t OIWHHMIIH Yacy.

- Host - obunciioroTscst Ha KOkHOMY cepBepi. Hanpukmaz, cTymiHs 3aBaHTa)KeHHS
cepaepa.

- Forward - o0OYHCITIOIOTBCS ILIIXOM MEpeXeBOi B3a€MOJIi PO3MOALTEHHKA
HaBaHTXXEHHA 3 cepBepoM. Lli XapakTepHCTHKH IOCTaBISIOTH CIIEIiajbHI CKPUIITH-
arentu. Hanpuknan, mogawa HTTP-3amury "GET /" i Bumip uacy Bigmosimi. [lami, 3a
BekTopoM LMI mi1st koxkHOTO cepBepa obuncirorotses 3HaueHHs GyHkiii WCF (Weight
Computation Function), i BuOupaersest cepBep 3 HAHOLTBIINM il 3HAYESHHSAM.

ANTOPUTMH € TOJIOBHOIO YaCTHHOIO PO3MOMITGHUKA HAaBAHTAXKEHHS, ajie KpiM OITHCY
AITOPUTMIB MOTPIOHO IMITYBaTH poOOTY cepBepiB i TeHepyBaTH MOTIK BXiIHUX 3aITHUTIB.

Hayxosuii kepisnux — B. €. KypywKin, KaHo. mexu. HayK, OOyeHm
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BHU3HAYEHHS IKOCTI ®YHKINIOHYBAHHSI HEKOI'EPEHTHOI'O
MOJEMY TA IIOBYJOBA IHCTPYMEHTAJIBHOI'O CEPEJJOBHUIIA

B sKkocti 00’€KTy eKCIepMMEHTaNbHMX JOCITIDKEHb oOpaHo (i3mduHy Mopmenb
MOBHOTO TpPAaKTy CTaHAApTHOTO aHajoroBoro asiariiiHoro YKX panmiokaHamy i3
mypuHOI0 cMyrd mpomyckaHsas 3,1 KI'm, ma 6a3i koTporo moOyaoBaHO AMCKPETHHH
kaHat 3 UOM 3a ymoOB, 10 Iel JWCKPETHUH KaHAT Ma€e OyTH NpPUAATHUM IS
nepeiaBaHHs 3amr(poBaHOl MOBHOI iH(OpMaIii, IpencTaBieHoi y nudposiit popmi.

YacToTHi XapaKTepUCTUKH Mofemi iMiTyroTh ycepenHeHi AUX ta ®UX peanbHIX
aBianmifHux pamiokaHaniB. OKpiM TOro, Ma€ iCHYBaTH MOJXIJIUBICTH KOpPETyBaHHS
YaCTOTHHUX XapaKTEPUCTHK MOJIET.
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Cnucoxk BUKOPHUCTAHUX J7KepeJT

1. TTotounsie mwudpst / A.B. Acockos, M.A. Heanos, A.A. Mupckuii v np.- M.: KY UL -
OBPA3,2003.-336 ¢

2. Ilnaiiep bproc. Ilpuknangnas xpunrtorpadus. [IpoToKoIIb!, alrOpHTMEL, HCXOIHBIE TEKCTHI
Ha s3p1ke Cu — M. : U3gaTenscto TPUYM®D, 2003. — 816 c.

Hayxosuil kepignux — B.B. Anmonos, cm. suxiaday
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AHAJII3 OCOBJIMBOCTEMN CTAHJAPTY 802.22 WRAN

Cremmoixarist [EEE 802.22 sBisie cob0r0 IIpoeKT Ge3ApOTOBHX PETiOHATHHIX MEPEX, IO
onycye IBOpiBHEBY apxiTekrypy (piBeHs PHY i piBerr MAC) 3 6araroroukoBumM (point - to -
multipoint) 3'emHaHEsIM. Mepexka mnpu3HadeHa SK UL poOOTH 3 TpodecopeciiiHnmMm
¢ikcoBaHMMHM 0a30BMMH CTaHIIISIMHM, Tak 1 3 moprarvBHMMH (abo  (ikcoBaHNMM)
KOPHCTYBallbKUMH TepMiHanmamu (Moziemu). OOMIH JaHVIMH 33 CTaHAPTOM BHUPOOISIETHCS HA
«@inpHNx» gacrorax JJBY/YBY (VHF/UHF) TeneBiziifHoro MOBIEHHS, 10 CKIIAJa€ CMYTY Bif
54 nmor 862 MI'm. 3a TBep/UKEHHSM PO3POOHMKIB, MepeXa B OCHOBHOMY IpW3HAYCHA UL
BUKODHCTaHHS B MAJIOHACENIEHUX ITyHKTaX, a TAKOX CUTBCHKIM MiCIIEBOCTI, Jie HaiiMOBIpHIIIe
Oyyie TocTaTHs KiTbKICTh BUTBHHIX KaHAJIB y poOOUiif cMy3i 9acTOT CTaHAApTY.

802.11b/g 802.11n {EEE 802.22 WRAN
Oco0smBocTi cTanaapTy

[pu3HAYCHHS: MUPOKOCMYTOBHIA OE3pOTOBHUIA JOCTYI 10 [HTEpHETY.

Snpo: TexHoNOrisl KOTHITMBHOI pajionepenadi, TpH3HAYeHa Il Oe3MileH3iiHoro
BHKOPHCTaHHS 9aCTOT TENEBI3IHHOrO Aiana3oHy.

[{ite0Ba ayaMTOpIST: TIPOMHCIIOBICTD, YPSI 1 KEPYIOdi OpraHd, akaJeMidHi OpraHi3aryi,
NpoBaiiaepu.

Ipoexrm: IEEE 802.22.1, IEEE 802.22.2.

INopTaruBHICTH: MOKHA BUKOPYICTOBYBATH B pyci 10 114 xv/rom.

Tomomorist Mepexi: Gararoro4xosa (Point-to-Multipoint).

Paniyc 30mm okputTs: 10-100 kv (ust ikcoBaHoi 6a30BOi cTaHIi i MomeMy).

[oryxHicTs BANpoMiHIOBaHHS: 4 BT (I1i7 HOTY)XHICTIO BHUIIPOMIHIOBAHHS PO3YMi€THCS
eexTrBHa 130TPOITHO BHIIPOMIHIOBaHA MOTYXHICTh, EIRP).

AHTeHM: Ha 0a30Bilf CTaHINi BHKOPHCTOBYEThCS HEHampaplicHa (200 CeKTOpHA)
TpUifoMoIiepeialoya  aHTeHa, a Ha CTOpOHI a0OHeHTa crpsiMoBaHa aHTeHa 3 14 nb
TIPUAYIIEHHSAM 33/IHBOTO TEJTFOCTKA; KPIM IThOTO, € HEeHAIlpaBieHa aHTEHa /IS CKaHyBaHHS
YaCTOTHOTO JlaIa3oHy.

I'eonoznmiroBansst: GPS abo HazemHe (He0OXiJHO U1 (DYHKIIIOHYBaHHS CHCTEMH).

Omxe, cnermdikartst craanapty [EEE 802.22 WRAN sBISEThCSL HAHOUTBIIT ONTHMATHBHOFO
TEXHOJIOTIEI0 OOMIHY JIaHUMU JUTS BiTHOCHO BENTMKHX BIJICTAHEH 1 IPUAHATHHUX IBHIKOCTEH
mepeiadi. YHIKATBPHHI TiAXiJi 3 BHUKOPUCTAHHSAM KOTHITHBHUX METOIIB pajiorepenadi
JIO3BOJISIE TI030YTUCS BiJ] psTY TIPOOJIEM, B TOMY YFHICITI HA 3aKOHO[AaBYOMY PiBHI.

Hayxosuii kepisnux — B. €. KypywKin, KaHo. mexu. HayK, O0yeHm
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JOCIIKEHHSA TPOT'PAMHOI'O 3ABE3INEYEHHS 1J151
MOJEJJIOBAHHS IMPOLECIB PO3IIOBCIO’KEHHS PAIIOXBUJIb

Sk mpaBmiio, OLTBIIICTH omeparopiB Oe3aporoBoro (ikcoBaHOro 3B'I3KY YKpaiHm
TUTAaHYIOTh CBOI Mepexi 6e3 BUKOPHCTAHHS CIeNiaTi30BaHOro IporpamMHoro 3abesnedeHss. B
KIHI[EBOMY pPaxyHKy, II¢ TPHU3BOIWTH 1O HECHOMIBaHWX TPYIHOIIIB MPH MONAIBIIOMY
PO3IIUpPEHHI TTOKPHTTSL. J[yis1 aDOHEHTIB 16 HAJaCTIlle HETaTUBHO MO3HAYAETHCS HA SKOCTI
TIOCITYT, a JUISl CAMOT'0 OIlepaTopa -HerepeaoadeHi BUTPATH.

106 1o30yTHCS X HETIPHEMHOCTEH, JOCUTH PO3YMHO CIIOYATKY IUIAHYBATH MEPEXY 32
JIOTIOMOT OO CTIeTIiaTi30BaHMX IPOrPaMHHX IUIATQOPM.

Mera poboTi — TpoaHATi3yBaTH ICHYIOWI TPOrpaMHi TPOIAYKTH IUIAHYBAHHS
0E37[POTOBMX MEpeX Ta OMIHUTH HACKUIGKM BOHH TIPHWIATHI JUIT TOTO YH IHIIOrO €Tarry
MEpPEKEBOr0 TUTAHyBaHHSI.

«Po3paxyHOK BIUIMBY AaHTEH» [lpm3HaueHa JUIsT TPOBENEHHS PO3PaxXyHKIB
CJICKTPOMATHITHOrO TIOJSI, CAHITAPHO-3aXWUCHWX 30H 1 30H OOMEXEHHS 3a0yIOBH,
(opmyBaHHS 3BIiTiB. Byne KoprcHa caHITapHO-EMiZEMIONOTIYHIM CTaHIIsIM, KPYIHHM
oreparopam 3B'SI3KY, IHCTUTYTaM, pajjionepeaBaIbHIM IIEHTPaM.

RF3D WiFi Planner J[lo3Bomsie pospaxoBysatu HeBeiawki WiFi-mepexi. Moxke
BHKOPUCTOBYBATHCSI MICIIEBIMH OIepaTtopamu Oe3apoTOBOro 3B'I3KY ab0 OpraHi3arfismu,
TUTAaHYIOUMMH BJIACHY MEPEXKY.

ICS Telecom Bupinrye nyxe mmpoke KoJIO 3aBIaHb, TOYMHAIOUHN Bl aHAJII3Y 1CHYIOUAX
0e3/IpOTOBHMX MepeX 1 3aKiHUYIOUH X IUIaHYBaHHSM. PeKOMEHIYEThCS 0 BHKOPHCTaHHS
BEJIUKUMH OTIePaTOPaMH 3B'SI3KY TSI TUTaHYBaHHS MiChKUX 1 KPYITHIIIHAX 32 PO3MIPOM MEPEK.
CHij; 3a3HAYHTH, IO MAJICHBKY indoor-Mepexy Ii€ro POrpaMoro TIIaHyBaTH OE3rITy3710.

Ekahau Site Survey [lorpibna B TuX e Bumaakax, mio i RF3D WiFi Planner, ane, nHa
Hally JyMKY, IS Mporpama JeMIo MPUEMHIIE Y BUKOPHCTAaHHI MOMepeaHboi. BinMiHHO
ocoomuBictio Ekahau Site Survey € MoximBicTh NpoBeNeHHS Tak 3BaHWX AKTHBHHX
BUMIDIB.

Atoll 3marHa mpoBecTH po3poOHMKA MeEpEXi IO BCIX eTamax JKATTEBOrO IUKITY
0e3POTOBOI MEPEsKi, MOYMHAIOUM Bij IM3aiiHy 1 3aKIHIYIOUH MEPEKEBOI OINTHMI3AIIET0.
Tak camo, sik 1 ICS Telecom, peKOMEHIYETBCS KPYITHHM Oreparopam i poOoTH 3
BEITMKIMH MEPEKaMH.

3 pO3MISHYTHX BHIIE TPOrpaM HE MOKHA BHIUIATH €IWHY HAWKpaIly, Tak sK IIi
TIPOrpaMH BHUPIIIYIOTh MOCTABIICHY 3a1ady TUTBKU B JesKii 00acTi, ToMy JUISI IUTaHYBaHHS
BENIMKUX MEpEeX, MOXKIMBO, HEOOXiqHO Oyme CKOpHCTAaTHCS IEKUITBKOMa HPOLYKTaMH
OIHOYACHO.

B maiiOyrHROMY Hallli JOCTIPKEHHs OyIyTh ITOB’SI3aHi 3 aHAI30M IHIIHMX TIporpam, ski
JIOTIOMAraloTh BHPIMIATH 3a3jady IUIAHyBaHHS Oe3aporoBoi Mepeski, Hampukman Cisco
Network Planning Solution a6o Cisco Packet Tracer, B skoMy € Jiesiki iHCTpYMEHTH, IO
JIO3BOJIIOTH  MifiOpaTét HeoOXifHy KOHQIrypamilo yCTaTKYBaHHS MEpeX 1 IepeBipHTH
TIPaBIUIBHICTD HAJAIITYBAHHS, HATIPUKIIAI, KOMYTaTOPIB.

Hayxosuii kepisnux — P.C. Odapuenko, KaH0. mexH. HayK, O0YeHm
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YJIK 004.056 (043)
B.C. Kopocteanos, /I.I. Baxrisipos, M.B. JIviibkmii
Hayionanvnuii asiayitinui ynieepcumem, Kuis

BUKOPUCTAHHSA BUTIAJIKOBOI TEHEPAIII YA CEJI V1S YIIPABJITHHSA
KPUIITOI'PA®IYHUMHU KJIIOYAMMU ITPU TOBY IOBI 3AXUIIEHOT'O
KAHAJIY KEPYBAHHS BIIVIA

3reHepyBaTH CEKpeTHHH KIIIOY 1 3ammdpyBaTH iM TOBIZOMIIEHHS - I INIE IIiB
CTpaBH,3aKpUBAlOYM OYi HA Te, IO I CIpaBa CKJIAJHE IMKEHEepHe I TexHiuHe
3aBJIaHHSA,TIPU CJICKTPHYHHX, BIOpaliiHUX, KIIMAaTHYHHX, YaCOBMX Ta IHINMUX YMOBAaX,
SIKI € XapaKTepHUMH ISl pealbHHUX 3aco0iB reHeparii KIodiB. A OCh SIK IepeciaTH
TakMi K04 TOMY, XTO IIOBHHEH 3 HOro JIOMOMOrOI0 pO3MHU(pyBaTH BHUXIiTHE
noBizomiteHHs? Ilepenada mmpyBanbHOTO KIIFOYA BBAXKAETHCS OHIEI0 3 OCHOBHHX
npobnem kpunrorpadii, a 30kpeMa TpH IUIAHYBaHHI 3aXMINEHOrO KaHAIy s
KepyBaHHs Oe3MisIoTHOrO JitansHoro amapary(bITJIA).

3anuImadnck y paMKax CHMETPHIHOI CHCTEMHM, HEOOXiTHO MaTh HamiHHWN KaHal
3B'I3Ky JUI Tleperadi OcoOMCTOro Kiroda. Ayle TakWii KaHal He 3aBXKIW OyBae
JIOCTYITHHH, 1 TOMY aMepHKaHChbKi MatemMaTuku Jipdi, Xemman i Mepkie po3poduu B
1976 p. KOHIIETIIiIO BIIKPUTOrO KITI0Ya Ta ACHMETPHIHOTO ITH(PYyBaHHSI.

VY Takux KpPHUNTOCHCTEMax 3araJlbHOJOCTYITHHM € JIMIIE K09 Ui IMPOLECy
mmpyBaHHA, a mporenypa Aemu(pyBaHHS BiJoMa JHINE BOJOAAPIO CEKPETHOTO
kiroda. Konu 3 BoeHHOTO mITaby B yMOBax 00HOBHX il epenators komaHay Ha BITJIA,
TO TEHEpYIOTh BIAKPUTHH 1 CekpeTHWH kmodi. Bigkpuruii mocunarots Ha BIUIA, BiH
mm¢pye iM TOBIOMIICHHS 1 BiIIpaBiIse Ha3a 0 IeHTpanbHoro mrady. lemmdpysarn
TIOBITOMJICHHSI MOKHA TUIBKH TaM, TaK K CEKPETHHUH KIIIOY 3BiJTH HIKOMY 1 HIKyIH He
repeIaBaiy, TOMY IO I iHOPMAITis € CEKPETHO. 3BUYAHO, O0HIBA KITIOYI MOB'I3aH1
0co0MMBHAM YHHOM (y KOXHIM KPHITOCHCTEMI II0-pi3HOMY), 1 MOMIMPEHHS BiIKPUTOTO
KITIOYa HE PYHHYE KPUIIOCTIHKICTh CHCTEMHU.

B acumerpuuHHX cHCTeMax MAalOTh 3aJIOBONBHATHCS HACTYIMHI BHMOTH: HEMae
TaKoro adropuTMy (abo BiH MOKHM HEBIiIOMHH), KU OM 3 KPUITOTEKCTY 1 BIIKPUTOTO
KII0oYa BHBOAWMB BUXIAHHHA TEKCT, aje B OyIb-IKOMY BHIIaJKy HAcC IIiKaBUTb
3axuIeHicTh kanary BITJTA Bix cTopoHHIX 0Ci0 1 30BHIMTHIX 3aBajI.

Takum 49uHOM, 00'€KTOM HAYKOBOTO JIOCIHIKEHHS € BHKOPHCTAHHS BHIIAJIKOBOI
reHepanii 9uces 3 KpUNTOrpagigHUMH KIFOUYaMH ISl 3aXHIIEHOT0 KaHaTy KepyBaHHS
BIUIA, a mpemmerom — 3axucT KaHainy kepyBaHHS BIIJIA 3 mertoro 30epexeHHS
BaXJIMBUX 1H()OPMAIHHUX JTAaHHHUX, a OCOOJIMBO y ITONAJBIIOMY iX BIIPOBA/DKEHHI B
VYkpaiHi.

Cnucok BUKOPHUCTAHUX [7KepeJT
1. Heuaes B. H. Dnements! kpunrorpadun (OCHOBEI TeOpHH 3aIUTH HHGOpManum). — M.:
Beicmast mkouna, 1999. — 109 c.
2. Bapuuee C.I", I'onuapog B.B., Cepos P.E. OCHOBBI COBpeMeHHOI Kpunrorpapuu. — M.:
T'opstuast muuams — Tenexom, 2002. — 175 ¢. —
3. Psabxo b. A., Quonos A. H. Kpuntorpaduueckre METOAbI 3aIUTH HHPOPMAUH. — 2-€
u3n. — M.: T'opsiuas smaus — Tenekom, 2013. — 229 ¢

Hayxosuii kepisnux — I.@. Konaxosuu, 0-p mext. HayK, npogecop
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YK 681.51 (043.2)
B.A. KomoBchkuii, b.1O. Po3onubkuii
Hayionanvnuii asiayivnuii ynieepcumem, Kuis

AHAJII3 TEXHOJIOTTi CISCO MPLS

Posmmpenns riobansHOl Mepexi [HTepHeT, mupoke nommpeHas [P-nonatkis - Bce
Ile JI03BOJIWJIO CEpBiC-TIpOBaliiepaM 3alpOIOHYBaTH CBOIM 3aMOBHHKAM IUTHH Psi
BEIbMH TIPUBAOJIMBIX HOBHX TMoCIyr. HOBWIl CBIT TelekOMyHIKalliii BimoOpakae i
JIEeMOHCTpYe (yHIaMeHTaJ bHI 3MiHM B Oi3HecCi cepBic-IpoBaiiepiB, fKi HIyTh Bix
MIOCTIYT, OPIEHTOBAaHMX Ha Mepexy (i CKIAagaloThCs B TPOCTIH MIATPUMIN CMYTH
MIPOITYCKAaHHs), 1 Tepexo[sITh 10 MOJelNiei, OpieHTOBaHMM Ha Oi3HeC i IOCIyru 3
JIOMAHOI0 IIHHICTIO (BKIIIOYAIOUM ITAKETHY TeNe(OHII0 i eNEeKTPOHHY KOMEpIio), sKi
MIPOIIOHYIOTECS KPIM IPOCTHX TIOCIYT Nepeiadi Tpadiky.

MPLS sBisie co60r0 CBOEPITHNI TEXHOMOTTYHHI «KITIOY», IO BiAKPHBAE AOPOTY B
HoBmit Csit mocayr IP VPN. MPLS no3Bonse cepsic-TipoBaiifiepaM INpONOHYBaTH
mudepeHniiioBani, MpPOCTI B HaJamTyBaHHI 1 ympasiminai mocayrm [P VPN
OIepaToOPCHKOI SKOCTI K 1HIMM TIpoBaiiaepam, Tak i aboHeHTaM. 3a mormomoroo MPLS
cepBic-poBaiiepn MOXyTh miarpumyBaté nociayrd [P VPN B komyroBammx i B
MapIIpyTH30BaHNX Mepexkax, BUKOPHCTOBYIOUHM BCi CydacHi JpKepera Joxoxy (Taki sk
Frame Relay i ATM WAN) i B TO# ke 4ac MPOKJIAJAI04X JOPOTY 10 HOBUX IOCITYT
3aBTPAIIHBOTO JHA (TOCTYraMH 3 JOJAHOIO iHHICTIO).

MPLS - e HoBmit ctanmapt HoBoro CBiTy MepeXeBHX TEXHOJOTIH, 3aCHOBaHMI Ha
texHonorii komyramii mo mitkax Cisco (Cisco Tag Switching). Bin € mepcnekTuBHUM
npoektoMm craHgapry IETF. Creoromni BiH icHye B sikocti mpoekty (Internet Draft).
Texnonoris Cisco MPLS Bkirouae psiji KOpUCHUX JI0JIaBaHb a0 cTaHmaptie MPLS.
Texnomnoris MPLS sBnste cobor0 HOBATOPCHKY TEXHOJOTIIO BHUKOPHCTaHHS METORY
mepenadi Mo MiTKax. 3a JONOMOrOI0 MIiTOK BH3HA4alOThCS 1 MapIIpyTH, i aTpuOyTn
mocityr. Ha mepudepii mepexi, B ToUIll BXOMy, BiOyBaeThesi 00p0oOKa BXiHUX MAKETIB.
Tyt ke BHUOMparoThCSA 1 TPHUBIACHIOIOTHCS MITKH. ONopHa Mepeka 39YHTYE MITKH,
BIJIMOBITHUM YHUHOM OOpOOJISE MakeTH i mepenae ix mami 3rigHo 3 miTkamwu. [lii, mo
BHMaraloTh BEJIMKHX IPOIECOPHHUX MOTYKHOCTeH (aHawii3, Kiacudikaris i ¢inbTpamis),
BHUKOHYIOTBCSI TITBKM ONMH pa3, B TOUIl BXoxy. Ilicis IOro makeTw 3 MiTKaMH
MepeatoThCS 0 OMOpHii Mepexi. [Ipuctpoi omopHOi Mepexi cepBic-ipoBaiiaepa
MepeatoTh MAKeTH TUTBKH OCHOBI MITOK 1 HE aHaNi3ylOTh 3aroioBku [P-maketiB. Y
TOYIII BUXOY MITKH BUIAISIOTECS, 1 IIAKETH MePEealOThCs B ITHKT IIPH3HAYCHHSI.

VPN Cecomn BGP VPNA
2200 2500
==1}
— / CE
VPNB. @ — .- S — VPNA
1200 - 2100
: —szE
Yy : CE

Pucynok 1 — Crpykrypna cxema MPLS mepesxi

Hayxkosuil kepienux — Kypywiin B.€., kano. mexu. nayk, doyenm
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YK 681.325 (043.2)
M.I. Ky3bmuy, JL.FO. Monyn, /I.P. Meaenuyk
Hayionanvnuii asiayitinui ynieepcumem, Kuis

INPOEKTYBAHHSI NGN-MEPEX 3 IPAKTUYHUMH OCOBJIMBOCTAMHU
IXTTOBYJOBHU HA IOYATKOBOMY ETAIII BITPOBA/IKEHHSA

Po6oty Hax NGN-nipoekToM ci1ijf MOYMHATH 3 aHaji3y iHpopMarii npo Te, XTo Oyme
CIIOXKMBAa4eM IOCIYr, TOOTO BammM abOHEHTOM. 3aJe)XHO BiJ IUIAHOBAHOI 30HU
PO3ropTaHHs HOBOI MEpEeXi MOTPIOHO CKIACTH CITHCOK MOTEHITIMHUX KITI€HTIB.

Temnep, xonu y Bac € abOHEHTChKa KiIacH]iKarlis, MO>KHa BU3HAUHTH, SIKi TOCTYTH BH
MaeTe HaMip HaJlaBaTH CBOIM KJII€HTaM 1 CHoci0 IX «JIocTaBKW» JIO CHOKKBava. bararo
JIOMAIIHIX KOPUCTYBadiB BXKe MalOTh Tele()OHHY JIHII0, TOMY IiJKIIOYEHHS IO Mepexi
[HTEpHET Iy’kKe MPOCTO BUKOHATH 3 BUKOPUCTaHHAM TexHomorii ADSL.

MabyTh, 1e 6arato pokiB TeJICPOHIS 3aTUIMATUMETHCS OJHAM 3 HANITOMIMPEHIIITIX
croco0iB KoMyHIKaIlii Mk aboHeHTaMu. ToMy BaXXJIMBO Bifpa3y cOpMyBaTH Iepeik
BCIX OCHOBHHX 1 JOJAaTKOBMX BHJIB T'OJOCOBMX IOCIYT, SIKI IJIAHYEThCS HAIaBaTH B
HOBi#T Mepesxi NGN.

Posmmpeni mocimyrn roiocoBoro 3B'SI3Ky, Taki SK pi3HI BHAM Tepeaapecariii Ta
MepeKyiafly BHUKINKY, KOHQEpEHIls, CHTHAI TpO JAPYrHid BHUKIUK 1 ps iHIINX,
HalOIIbIIIe KOPHCTYIOTBCS MONWTOM Yy KOPIIOPATHBHMX KIi€eHTiB. s HHX Moxke
BHSIBUTHCS KOPHCHHM BHKOPHUCTAHHS HOBUX IIOCHYr 3 OpraHizamil 3aMKHYTHX
aboHeHTChKUX Tpym abo IP- Centrex.

Komm mepenik miraHOBaHUX IOCIYr COPMOBAHMI, BXKE MOXKHA CIIPAaBUTH IIEPIIY
OIIIHKY O4YiKyBaHOI HaBaHTakeHHs Ha HOBY Mepexxy NGN. [l mporo BHKOHYETHCS
PO3paxyHOK HEOOXiIHOI CMYTH MpOIYCKAaHHS IIJ KOXHY 3 TOCIYT 3B'I3Ky Ha BCIX
TIIISTHKAaX MYJIBTHCEPBICHOI MEpeKi.

[TobynoBa mepexxi NGN. PiBHeBa apxitekrypa ii peamizamii J03BOJS€ BHKOHATH
KJacupikariiro pi3HIX KOMIIOHEHTIB MEepeXi B 3aJIeXKHOCTI BiJT IX pO3TalIyBaHHS.

CdopmMoBaHO KilbKa MiIXOMIB JI0 BUPIMICHHS 3aBIaHHS ITiIKIIOUCHHS aOOHEHTIB.
Haiinpocrimmit cnoci6 - miaKIIOYeHHsT a0OHEHTIB 0e3MocepefHbO 110 ONTHIHOMY
kabemo. s mporo mimidayre texnonorii macuBHHX (PON) aGo axrtuBHHX (AON)
OINITHYHUX MEPEeXK.

[TigxmroyeHHsT a0OHEHTIB MPOBOJMTHCS OYAb-SKHUM JOCTYITHUM CIOCOOOM - IO
MiZHOMY Tele(OHHOMY KaOelro, Mo KpydeHHH IMmapi, BOJIOKOHHO-ONTHYHOMY KaOelrro
a00 HaBITh 32 JJOIIOMOTOF0 OE3/IPOTOBUX TEXHOJIOTIH.

Mepexi NGN Hepo3pHBHO NMOB'SI3aHi 3 BHKOPUCTAHHSAM MPOrPaMHUX KOMYTaTOpiB.
B pamkax IMS-apxitekTypu 1moOyIOBM ~ MepeXi  NPOTpaMHUIl  KOMYTaTop
KOHTPOJIOBATHME JOCTYI abOHEHTa J0 Oy[ab-sIKMX MOCHyrax, Oyaydy, TakKuM YHHOM,
KITIOYOBHM MEXaHI3MOM, 0 3a0e3neuye ¢yHKIionyBaHHs NGN-Mepexi B Iiiomy.

Hayxoesuii kepisnux — B.B. Aumonos, cmapuwuii 6uxiaoay
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YK 621.391
0.10. Jlappunenko, B.I. bin3nwok
Hayionanvnuii asiayitinui ynieepcumem, Kuis

HOPIBHSIBHUI AHAJII3 IEPETBOPEHHS ®YP'E I BEWBJIET-
MNEPETBOPEHHS TP CTUCKAHHI MOBHUX CUT'HAJIIB

MoBHUI1 CHTHal CKIIQJTAa€Thcs 3 KBa3iCTAIllOHAPHHUX JIIJITHOK, BiJIIOBITHUX
TOJIOCOBUM 1 IIMIUITIAM (poHEMaM, 3MIHIOBAHHH MIJSTHKAMH 3 TOPIBHSHO IIBHJIKIMUI
3MiHaMH CHEKTPAJIBHUX XapaKTEPUCTUK CUTHATY (MexX(OHEMHHUE Nepexoau, BHOYXOBI 1
cMu9HUE (OHEMH, BHYTPICIOBHHE INEPEXOAM MOBa - Iay3a). B Mexax cramioHapHMX
TIUISTHOK 3HAYHY POJb JUISl aHAJTi3y MOBHOT'O CHTHAITY TPAlOTh CHEKTPAIBHI 0COOIMBOCTI
CHTHATy, IO BH3HAYAIOTHCS ITIEPEaBaJIBHOI XapaKTEPHCTHKOI0 MOBHOIO TPAaKTY, IO
3MIHIOETBCSL B TIpoOmeci apTHKymamii. MokHa cka3aTW, IO MOBHHH CHTHAI
XapaKTepu3yeThesl HENMHIMHUMHE (UIyKTyamissMu pisHEX MacmrabiB. ToMmy mocuts
e(eKTUBHUMH [UISI aHANI3y MOBHOTO CHTHAly NPEICTABISETHCS IUCKPETHE BEWBIIET-
nieperBopenns ([ABI).

V Toit gac six 6a3ucHi (yHKIIT BikKOHHOTO TepeTBopeHHsT Dyp'e MaroTh OfHE 1 Te XK
JIO3BLJT 32 4aCOM 1 9acTOTi, 6a3MCHI (QYHKILT BEHBIET-TIEPETBOPEHHS MAIOTh 3MEHIITYBaHEe
3 MacmTaboM JIO3BLT 32 9acOM 1 IO 30UTBITYETHCS 3 MACIITa0OM JO3BLI 10 YaCTOTi, IO
Jla€ BEJNHKI TepeBard MpU aHali3i CHTHANiB, T. K. IIBUJAKI Bapialii CHrHaIiB
(BHCOKOYACTOTHI XapaKTEPHUCTHKH) J00pe JIOKaIi30BaHi, a JUIsi BUSBJICHHS MOBIJTBHO
MIHJIMBHX XapaKTePHCTHK JOCHTh TapHOTO HU3BKOYACTOTHOTO JI03BONy. BeliBmert-
MIEPETBOPEHHS, IO BOJIOZAIE PYXOMHM YaCTOTHO-4YACOBHM BIKHOM, OIHAKOBO J00pe
BHSIBIISIE 1 HU3PKOYACTOTHI, 1| BUCOKOYACTOTHI XapaKTEPUCTUKH CHT'HAIIIB.

Ainroput™m  inmerpamii curranie Ha 6a3i JIBII mo3Bonse e(pekTHBHO BUAAISTH
BHCOKOYACTOTHHMI IITyM, HaBIiTh MEpPEeBEPIIye 110 BETHIHHI JTOCIIKYBaHUI CHTHAI, TOAI
sk guckpetHe neperBopeHHs Dyp'e (JIID) Brpadae iHpopmaniro mpo ocoOIMBOCTI
HHU3BKOYACTOTHOI YAaCTHHH CHTHAJy, IO TPHU3BOJUTH JO CIIOTBOPEHHS (opMu
KOPHCHOTO CHTHAITY.

Ha Bimminy Bin Ttpamumiiinoro JI1®, JIBI1 no3Bonsie mobpe omucyBaTH JIOKAIBHI
0COOIMBOCTI TOCIiKYBaHOI (QYHKIIIT, 30KpeMa IMIBHUAKI 3MiHN CHEKTPAIBHOIO CKIIALYy.

B po6oti npoBomwmnocs nopisastEES AT1® i [IBII. B skocTi mOYaTKOBOTO CHTHAITY
JUIE  CTHCHEHHS BHKOPHUCTOBYETBHCS 3alHC YOJOBIYOTO TONOCIB €  YacTOTOIO
muckperm3anii 8 k' 1 po3psaHicTIo kBaHTyBaHHS § 0iT. CTHCHEHHS BUPOOILIIOCS 110
ofHakoBOro Kkoegimienra xopemsmii - 0.994 (ommHakoBa po30ipAMBICTE MOBH)
CTHCHEHOT0 CHUTHaNy 3 BuximHuM. [Ipm mpomy 3 BukopucraHusMm [II® xoedimieHTt
CTHCHEHH - 2, a 3 BukopucrauusaM J{BII koedimieHT cTucHenHs - 4.
3a OTpUMaHNMU pe3ylIbTaTaMi MOKHA 3pOONTH BUCHOBKH, 10 BUKopuctanus JIBII ms
CTHCHEHHS MOBHHX CHTHANIB OUTbII oOrpyHTOBaHO. IIpm omHakoBiif po30ipimBOCTI
MOBH MH OTPHMYEMO BJBi4i €(EKTHBHIIE CTHCHEHHS MOBHHX CHTHAJIB IIpH
BukopucranHi JIBIT.

Hayxoesuii kepisnux — O.1. /lagnem sany, 0-p mexu. HayK, npogecop



MPOBJIEMM TA MEPCITEKTUBU PO3BUTKY ABIAIIl TA KOCMOHABTUKH 36
29-30 :xoBTHs1 2014p., Hanionanbuuii apianiiinuii ynisepcurer, Kuis

YK 621.38 (043.2)
A.A. Jlencebka, O.0. Bopona, A.B. I'ypa
Hayionanvnuii asiayitinui ynieepcumem, Kuis

BYJIOBA, IEPEBAT'Y TA BAKOPUCTAHHSA HEKOTEPEHTHOI'O
MOJIEMY 3 YACTOTHO-®A30BOIO MOIYJISAICIO

HexorepeHntHi MomeMu i3 0araToMO3HIIIHOID YacTOTHO-(A30BOI0 MOIYJIAIIEI0

Kpale 3a {HIINUX MiIXOAATh U CyMiCHOI poOOTH i3 BY3bKO CMYTOBHMH BOKOZIEPAMH Y
CKJIa/Ii MOBHOT'O TPAKTy aBialliiHUX KaHAIB paJlio3B’sI3Ky.
BynoBa nHekorepenTHOro momeMy 3 UOM wmae meBHy cnenugiky, mo oOyMOBIIeHA
HEOOXiZHICTIO 3a0e3MeueHHs OJHO3HAYHOI JEeMOAYIAIil 1o a3l 3a  yMOB
HEBM3HAUEHOCTI IIOJI0 YacTOTHOI IMO3HWIN{ CHUTHady i BiJCyTHOCTI CHCTeMH (ha3oBOI
CHHXPOHI3aIIil.

PosrnsuyTHit Kopernsiitanii croci6 aemonyssiii YdOM curHaiiB € HeKOrepeHTHIM
1 BIZIPI3HSETHCS BiJI aHAJIOTIYHOTO CIOCO0y AeMomysiii curHanie @PM tum, mo npu
UDM iHTerpyBaHHS BHKOHYIOTH IIOCTIZIOBHO Yy J(Ba €Taly: Ha IIEPUIOMY eTami
IHTETpyIOTh HA TPOTSA3i TPUBAJIOCTI MEPIIOl ITOJOBHHHM TAaKTOBOTO IHTEpBaly, a Ha
JPYroMy eTami — Ha MHPOTs31 TPHBAIOCTI ApYroi MOJOBHHM TAaKTOBOTO iHTEPBANY,
pe3yabTaT IHTETPYBaHHS 3J00YyTKYy KOXKHOTO OINOPHOIO KOJNWBAHHS 13 NPHHHATHM
CHTHAJIOM Ha NEpIIOMY eTami iHBEepTYIOTh, a MOTIM CKIAfaloTh i3 Pe3ylIbTaToM
IHTerpyBaHHSA IBOTO XK 3700yTKy Ha APYroMy €eTami, OTpPHMaHi CyMapHi CHTHalu
MHOXath 1o amrutityni y K pasis, me xoedimienr K Bu3HawaroTh 3a pe3ynbTaToM
YaCTOTHOI JEMOIYJISNii MPUHHATOrO CHTHAITY, Ta TOJAlOTh Aali Ha BUKOHAHHS 3BiCHHX
orepaiii IepeMHOKEHHS Ta 3araM’ ITOBYBaHHS pe3y/IbTaTiB iHTerpyBaHHSI.

CrpykTypHa cxeMa (ha30BOi T'JIKH aBTOKOPEIALIHHOrO TpuiiMaya

Tx@ o Tlepenmoasns o Tlepenmommms o lmTerparop
£ -~
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¥
JliEsin IMemeparop BupimmyEatsE
» IETPEMEH Ha T OLOPEOTD CHEME
E0THE SHER

Cnucoxk BUKOPHUCTAHUX [7KepeJT

1. Oxynes 10. b. ludposas nepenaya indopmanii pazomonynsoBannmu curaanamu / 10. b.
OxyHeB. — M.: Paxio Ta 38’5130k, 1991. — 295 c.

Hayxosuil kepignux — B.B. Anmonos, cm. guxiaday
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YK 681.391 (043.2)
M.B. Jlyubkuii, /I.I. Baxrisipos, b.C. Kopocreanos.
Hayionanvnuii asiayitinui ynieepcumem, Kuis

JTOCJKEHHS METO/IIB KOJIYBAHHS TA IEKOJYBAHHS KOJY
3 MAJIOIO IILJILHICTIO TEPEBIPOK HA MMAPHICTh

[pn mepemadi mUdpPOBUX MaHMX IO KaHATy 3 IIYMOM 4YHM 3aBaZlaMH 3aBXKAU iCHYE
HMOBIpHICTB TOTO, IO AaHi OYIyTh NPUHHATI HEBIPHO a60 MiCTUTUMYTH OMIUIKH. 11106
3amobirTy oMy, ab0 BHIPABHTH IX, 3aCTOCOBYIOTH HIMPOKHH CIEKTp CHOCOOiB
3aBaJIOCTIMKOTO KOJYBaHHS, aje JIMIIC JCKUTbKa METOMIB KOPEKIii MOMMJIOK, 3/IaTHi
MIPAIfOBaTH 3 XapaKTepUCTHKaMH HAOMMKEHHMH 10 TIPOITYCKHOI 3[aTHOCTI KaHAITy
3B’s13Ky. OfHNM 3 HalOUTBII MEepPCHeKTUBHHUX Ta JOCKOHATIHMX Ha JaHHH dYac € KOJI 3
MaJIOIO IIUTBHICTIO mepeBipok Ha mapHicTs (LDPC-kon Bin anri. Low-density parity-
check code, LDPC-code, HU3BKONIUTBHICTHHIA KOJ) - OKPEMHH BHIAJOK OJIOKOBOTO
JIHIAHOTO KOy 3 MepeBipkor0 MapHOCTi. OCOONMBICTIO € Maja MIUTBHICTh 3HAYYIIHX
€JIEMEHTIB MepeBipOYHOI MATpPHIIi, 3a PaXyHOK YOO JOCSTA€ThCS BiIHOCHA MPOCTOTA
peanizarii 3aco0iB KOTyBaHHS.

LDPC-komu onucyrOThCS  HI3BKOIIUIBHICTHOIO TEPEBIPOYHOI0 MATPHIECIO, sKa
MICTUTh B OCHOBHOMY HYJTi 1 BITHOCHO Mally KiJIbKICTh OAMHHIL. B 3aranpHOMY
BHTAIKy KOAYBaHHS BiIOyBa€ThCA IUIIXOM IIEPEMHOXKEHHS KOIOBHX CIIiB Ha
MIepeBiPOYHY MaTPHIIO i OTPUMaHHS BEKTOPIB.

Ormnc LPDC-koxy MOXIIMBHH KIJIBKOMA CITIOCOOAMHU:

. TIePEeBiPOTHOIO MATPHIIEIO

e  JBOJOJIBHUM rpadoMm

. iHIIIME rpadiTHIMH criocobaMu
. CreIiaTbHIMH CIIOCO0aMu

B nanmii 9ac BUKOPHCTOBYIOTHCS J[Ba NMPHUHIMIH MOOYTOBH IEPEBIpOYHOI MaTpHIL
kony. Ilepmmii 3acHOBaHMII Ha TeHepalii MOYaTKOBOI MHEpeBIpOYHOI MATpHUI 3a
JIOTIOMOTOI0  TICEBIOBHIIAKOBOrO TeHeparopa. Koam, orpmmani TakuMm criocodom
Ha3WBaIOTh BUIIAJKOBUMHU. [Ipyruii - BHKOPHCTAHHS CIIEI[ialIbHUX METOIiB, 3aCHOBAHHX,
HaIpHKIIaJ, Ha Tpynax i KiHieBux noisax. Komw, orpuMani MMy crioco6aMu Ha3uBaIOTh
CTPYKTYPOBaHUMH.

Jlnsa nexomyBanHst LPDC-xoxy 3a3BH4aii BUKOPHCTOBYIOTH PI3HOBHJ iTEPaTHBHOTO
JIEKOTyBaHHSI, III0 Ma€ Ha3BY aJITOPHUTM IOIIUPEHHS HaiHHOCTI, SIKUH MPAITioe 3 rpadoM
koxy. Takok MOXIMBE BHKOPHCTAHHS PI3HMX MoAMQiKamiii JaHOTO aJTrOpHTMY, IO
XapaKTePU3YIOThCS MEHINOK CKIAHICTIO peanizamii. B ocHOBI po0OTH IMX METOMIB
TIOKJIQICHHUH ITepaTUBHUI OOMIH M’SIKHMH PIIICHHSIMH MiXK OITOBHMH 1 IepeBipOIHIMH
BY3JIaMH rpada Koay

LDPC oy HUHI HAWOMMKYE mimidnumy 1o rpanuil [lleHHOHa i TOMY BOHH € JTyXe
MIEPCTICKTHBHIMHY, a/DKe 3a0e3NedyloTh MiHIMI3aIlilo MOSBH IIOMIJIOK B IaHHUX IIpH
mepenadi. Ane depe3 CBii OCHOBHHH HENONIK, a caMe KBaJpaTHUUHy 3aJIeKHICTh
CKJIQJIHOCTI KOIYBAaHHS BiJ| JOBXHHHM KOy IX BHKOPUCTAHHS PO3IIOYATOCS JIUIIE
HET0/IaBHO.

Hayxoeuii kepisnux — /1. baxmiapos, acucmenm
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YK 621.325 (043.2)
JA.P. Menenuyk, M.I. Ky3bmuu, O.0. Hekpunesnu
Hayionanvnuii asiayitinui ynieepcumem, Kuis

MMPOEKTYBAHHS MEPEKEBOI'O OBJIAJTHAHHS NGN

BpaxoByroun HOBI peanii pUHKY, XapaKTepPHIMH OCOOJHMBOCTSIMU SKUX €: BIIKpPHUTa
KOHKYPEHIIisI OIepaTopiB y 3B'I3Ky 3 NEpETyIslicl0 PHUHKIB, BHOYXOBE 3pPOCTaHHS
mudpoBoro Tpadiky, HaNpuKIaa, y 3BI3KY i3 30UIBIICHHSIM BHUKOPHCTAHHS MEPEKi
[HTEepHET, MiMBUINCHHSA MONMUTY HAa HOBI MYJIBTUMEIIHHI TOCIYTH, PICT MOTpeOH y
3araipHii MOOUTBPHOCTI 3B'SI3KY, KOHBEPTEHINST MEPEXK 1 MOCITYT 3BSI3KY TOIIO. 1., NGN
BBaXAIOTb  KOHKpeTHOI0  peam3amietro  GII  (rmobameHoi  iH(opmariitHol
iHpacTPYKTYpH).

OCHOBHE 3aBJJaHHS MEPEX HOBOT'O TOKOJIHHS TONATaE B 3a0€3MeUeHHI B3a€MOJIIi
ICHylOYNX 1 HOBHX TENEKOMYHIKamifHUX MepeXx, MiATPUMYBAaHHX  €IUHOO
iH(pacTpyKTypoIo IS epenadi Oynb-sKuX BUIIB iHGOpMamii (Tojocy, TaHHX, BiZI€0).

Mepexa NGN noBrHHa HaJgaBaTH MOMKINBOCTI (TPAHCHOPTHI PECYpCH, IPOTOKOIH
tomo. /I.) Jlnsa mined CTBOpEHHS, PO3TOPTaHHS Ta YNPABIIHHSA BCiMa MOXKIMBUMH
BH/IaMH TIOCITYT (BiZOMUMH 200 MTOKH HE BiJOMUMH).

Jlnst mobynoBu Mepexi, mo 3amoBonbHsie kornentii GII, B GyHkITioHansHOT Mozeni
NGN ITU Bupainse tpu kareropii 00'eKTiB: QpyHKIIii, cCepBicH, peCypCH.

IMpn BopoBamkeHHi Mepexki NGN  crpomryeTscst ympasiiHHA & Mepexkero. Lle
00yMOBIJICHO JJBOMa MPHUYMHAMM: IIO-TIepIle, 00'€MHAHHSIM CIIeIiaTi30BaHUX MEpexX B
OJIHY, 1, O-APYTe, 3aCTOCYBaHHSIM TEXHOJIOTIH MakeTHOI KoMyTamnii Ha 6a3i MPOTOKOIY
IP.

[opsin 3 ssBEHUME TocTOTHCTBaMU, Mepexi NGN, Ha ChOrOMHINIHIH JIeHb, MAIOTh PSJT
HEJIOMIKIB, sIKi HEOOXITHO 3a3HAYUTH ISl IOBHOrO (pOpMyBaHHS YSBICHHS PO Mepexi
3B'I3Ky HACTYITHOTO HOKOMiHHA. ORHUM 3 HaWBaKIUBIMHX (aKTOpiB, IO TANEMYIOTh
po3BuTok NGN, € BigCyTHICTH WiTKOi HOpPMAaTHBHOI 0a3u, IO BU3HAYAE APXITEKTYPY
NGN.

€IMHOT CMCTEMU CUTHANI3aIll TIOKH HE CTBOPEHO, & OCh MPHCTPiH, MO JIO3BOIISE
00pOOJIATH 1 TIEpPETBOPIOBATH Pi3HI MPOTOKOJIM CHTHATI3AIl1, BKe €, €To Softswitch.

OCHOBHI THITM CHTHaJi3alii, siki BUKoprcToBYe SoftSwitch, - e curnamizamis s
YIpaBITiHHS 3'€THAHHSAMU, CHTHAJII3AIls 11 B3aeMoyii pisHux SoftSwitch Mix coboro i
CHTHAI3aLis 171 yIPaBIiHHAS TPAHCHOPTHUMH IIITIO3aMH.

[Tpn MoHTaXi HOBOrO 00Ja HAaHHS HeoOXiqHo kepyBatucs npaswiamu [1TE i I1Th.
MoHTak 007agHAHHSA TIOBUHEH BHPOOJIATH MEpCcOHAN i3 KaTeropi€lo JOMYycKy 3
eeKkTpobe3nexn He Hikde IV.

Hayxosuil kepisnux — B. €. KypywKin, KaHo. mexu. HayK, O0yeHm
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YK 621.396.69
B.M. MoropHnuii, P.B. lllutaok, B.B. 3axyubkuii
Hayionanvnuii asiayitinui ynieepcumem, Kuis

BUKOPUCTAHHSA MULTISIM JUIS1 AHAJII3Y AHAJIOI'OBUX CXEM
B HABYAJIBHOMY IMPOLECI KA®EJIPHU TKC

VY Hamii JHI, KOJTM HayKOBHUI IPOrpec He CTOITh Ha MICIl, a CTYIIa€ CeMUMMIEHIMHU
KpOKaMH 1 Jienb He MIOAHS y49eHi poOJSITh HOBI 1 HOBI BIIKPUTTS, € OCOOJIMBO
aKTyaJBHOIO TpobiieMa MiAroTOBKH (axiBLiB B raiy3i ToUHHMX Hayk. Ha sxamb, BOHO B
0araTpOX BHUIAIKaX HE € MAKCHMAaJIbHO €(DEKTHBHIM.

B curyamii, konM Ha TOKYIKYy HOBOrO OONaJHaHHS HE BHCTAa4da€e KOIITIB, MH
3MYIIeH] MPAIIOBaTH 3 TUM, 110 MaeMo. ToMy JTif04M HacaMIIepes B CBOIX IHTEpecax, MH
MIOCTIHO TyMaH HaJl THM, II[0 MOXXHA TIOKPAIUTH B JAHUX YMOBaX, Ky albTEPHATUBY
MOKHA 3HAHTH IS 3aMiHHM 3aCTapiioro o0a HaHHS PasTHCHKOr0 BUPOOHHIITBA.

PimenHs mnpuiimuio MOBOJI HECHOAIBAHO: IIiJ] Yac BHKOHAHHS Ha CTCHII
T1abopaToOpHOI PpOOOTH 31 CXEMOTEXHIKH MH 37I0TaIaJIHCh, IO MOYKHA BUKOHATH Ti 3K caMi
PO3paxyHKH 1 TPOBECTH IOCII/UKEHHS y BIPTYaJIbHOMY CEPENOBHII IPOSKTYyBaHHS
cxem. Jlnst Hac me He Oyno CKIAQAHUM 3aBAAHHAM, a/DKe Ie Ha IepIIoMy Kypci Mu
O3HAfOMIITHCS 3 TIPOrpaMHNM 3abe3nedeHHs M Multisim.

Iliciis BUKOHAHHS IOCIHIKEHb HA CTEHJI 1 3HSTTS IIOKa3iB CXEMH 3a JOITOMOTOKO
ocrworpada, MH CTBOPHIM aHalIOridHy cxemy B Multisim. [lpm mopiBHsSHHI
OTPHMaHUX 3HadeHb BUMIPIOBaHb MH I 10 BUCHOBKY, 10 BOHH € aHAJIOT1YHHMIL
Kpim Toro, nmpans 3 nporpamManM 3abe3nedeHHsiM Ha [IK € Habararo 3pydHimo i Mae
OiypIIe epeBar, Hik podoTa 3i CTeHIOM, 30KpeMa:

e IIPUIIBUIIICHHS POOOTH - MOXKJIMBICTH MUTTEBOI 3MiHH POOOYMX CXEM, 3aMiHH
OJTHOTO €JIEMEeHTA IHIIHM, BiJICYTHICTH HEOOX1THOCTI TIPOrpiBaTH MPHUITAIHN TIEPesT
TIOYaTKOM POoOOTH;

® 3pYYHICTH i THYYKICTb y Yaci - MOKHA MPAITIOBATH JIe 1 KOJIM 3aBIOJTHO;

e  OuIbIIE MOXKIIMBOCTEH - MOXKIIMBICTH POOOTH 3 IEKITEKOMA CXEMaMH OHOYACHO,
3MiHH ITApaMeTPiB CePeIOBHUINA, BIOCKOHAIECHHS POOOUHX CXEM;

® [IOPTAaTHBHICTH i MOOIJBHICTE - 30€peKEHHS POOOUMX CXEM Ta Pe3yNbTaTiB
pobodoMy Mmictti, a ¥ /uTs IHPOKOI ayanuTopii;

® CKOHOMIS KOIITIB - HEOOXiJHO 3alIaTHTH JIMIIe 3a JIINEH3IHHY Bepcito
mporpamy, Biamagae moTpeba KyImyBaTH €IeMEHTH CXeM, MepeBipaTH ix
Mpane3 aTHICTh

[Ipoanani3zyBaBIIM BCi HEOMIKK Ta TiepeBary mpaiii 31 crermoM i [TK mu midinom 1o
BHCHOBKY, 110 TTpartst B Multisim € HabaraTo BHUTiTHIIIOIO B 0araThox IUIaHAX.

Hayxoesuii kepisnux — O.1. [lagnem siny, npogecop
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YK 621.395
JL.IO. Monyn, B.B. Bonaap, M.1. Ky3bmuu
Hayionanvnuii asiayitinui ynieepcumem, Kuis

MNOBYAOBA CUCTEM YIIPABJIIHHSA JJI51 MEPEX VOIP

T'onocoBi mocnyru B cydacHux Mepexax NGN, OTpMMaBIIM MICTKY Ha3BYy «T0JIOC
gepe3 IP» a6o VoIP (Voice-over-IP), sBIsIOTH CO0OK OJWMH i3 OCHOBHHUX TPCHIIIB
PO3BUTKY cydacHHX mociyr. CrpaTeris mepexomy 10 YHi(iKOBaHHMX pIlIeHb B 4YacCTi
HajmaHHs nocayr(koHunenmiss Triple Play) ycranoBmioe HEOOXiTHICTH CTpATETiYHOTO
nepexoxy Bix TpamumniitHoi TenedoHii 1o mocayr VolP.

VolIP (anru. voice over IP) — TexHomoris mepefadi Mesia JaHUX B peaTbHOMY daci
3a IonoMororo cimeiictea nportokoiis TCP/IP.

YactnHa mporokomiB i3 cimeiictBa  VoIP  3arBepmkyerscs  IHTepHeT-
crmiBroBapuctBoM B skocti RFC (amrm request for comments), wactmHa —
MixkHapoxuuMu opratizanisvu (IETF Tomo). I[Iporokonm 3abe3nedyrots peecrpamnito IP
mpucTporo (o3, Tepminan ado IP tenedoH) Ha cepBepi abo reiTkinepi mpopaizepa,
BHKJIUK 1/a00 mepeapecartio BUKINKY, BCTAHOBJICHHS TOJIOCOBOTO 3'€IHAHHS, Iepenady
iMeHi i/a6o HoMepu abOHEeHTa.

OcHoBHIMH TiepeBaramMu TexHonorii VoIP € ckopoueHHS HEoOXimHOI cMyrw
MIPOITYCKaHHs, IO 3a0e3MmedyeThesi OOJIIKOM CTAaTHCTHYHHX XapaKTepUCTHK MOBHOI'O
Tpadiky. 3 inmoro 6oky Tpadik VolP kpuTnaHMi 10 3aTPUMOK ITaKeTiB B MEpexKi, aie
TOJIEPaHTHUH (CTIHKMIA) IO/I0 BTPAT OKpeMux ImakeTiB. Tak BTpaTta m0 5 % makeTiB He
TIPU3BOANTH JI0 MOTiPIIEHHS PO30ipINBOCTI MOBH.

VoIP € mmpoko BiOMOIO SK TEXHOJIOTiS, sSKa JJO3BOJISIE ONepaTopaM 3HU3UTH
eKCIDTyaTaliiHi 3aTpaTH 1 MiIBUIMTH THYYKICTh 3alpoNOHOBaHMX mociyr. Ilocmyrn
MI/MH Ha 6a3i VoIP komTyroTs femeBnre TpaguIlifHIX MOCTyTr Ha 06a3i TexXHOJIOril
TDM.

Konrpons sikocti mocnmyr VolIP  sBiseThcs OMHEM 13 KITFOYOBHX TOKA3HUKIB
KOHKYPEHTOCIIPOMOXKHOCTI oreparopa 3B’s3Ky B CydacHHX yMoBaX. JIOsIIBHICTB
aboHeHTa Ge3rocepeIHbO0 3aNISKUTH BiJl piBHS sikocTi VoIP. Cucrema wiSLA.VolIP.

Cnucoxk BUKOPHUCTAHUX J7KepeJT

1. [EnexTponHuii pecypc] — Pexxum nocrymy: poltava.volia.com/rus.

2. Bopobicnko I1.11. TenexoMyHikariiiui ta inpopmauniitai mepexi: [linpyd. nms BH3. [Tekcr]
/ Bopo6ienko ILIL., Hikitiok JI.A., Pe3niuenko ILI. — K.: «Cammut-kHura», 2010. — 640 c.

3. Isanos O.B. Onrtumizauis BuHOOpY croco6iB iHdopMmaniiiHoro oOMiHy B cHcTeMi
yHidikoBannx komyHikariii [Tekcr] / IBanoB O.B., ITomapoBa O.B. / BicHukx XMeIbHHIBKOIO
HalioHaJIbHOT O YHiBepcuTety. — 2012. — Ne 2. — C. 156-160.

4. [Enextponnuii pecypc] — Pexxum nocrymy: www.ucif.org.

Hayxosuii kepienux — B.B. Aumonos, cm. sukiaoau
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YK 004.7:621.39
0.0. Hexkpumenuu, C.FO. Pynenko, /I.P. Menenuyk
Hayionanvnuii asiayitinui ynieepcumem, Kuis

OIITHKA CTETAHOTPA®TYHUX METO/IIB 3AXUCTY THOOPMAIIIT

3aBaHHs 3aXHUCTy iH(pOpMamii Bil HECAHKIIOHOBAHOTO JIOCTYITy BHPIIIyBaJOCS B
yci dacu icropii mojcTBa. Bke B cTapomaBHROMY CBITI BHAUIIIOCS JBa OCHOBHI
HampsiMH  PIMIEHHS I[bOTO 3aBIAaHHSA, MO ICHYIOTH 1 JO CHOTOAHIIIHBOTO JIHS:
kpunTorpadis i creraHorpadis.

Creranorpadiss sBisie co00I0 IHCTpyMEHTaNbHMII 3acid NpHXOBaHOI mepenadi
iHpopmanii muIIXOM 30epeKeHHS B TaeMHHII camoro Qakrty mnepemadi. [lo
creraHorpadii MOXHa BiTHECTH BEJIMKY KUJIBKICTh CEKPETHHUX 3ac00iB 3B'I3KY, TAKUX SIK
HEBHIMMi YOpHWIA, YMOBHE pO3TAallyBaHHS 3HAKIB, TaeMHi (TIPUXOBaHI) KaHAIM,
rosorpadis i T.1I.

Po3BHTOK 32c00iB 00UHCITIOBANBEHOI TEXHIKH B OCTAHHE JECSTIIIITTS 3yMOBHB HOBHH
MOIITOBX JUIA PO3BHUTKY creraHorpadii. 3’sBmmocst 0Oarato HOBHX —Taiyseit
3aCTOCYBaHHSI.

TpamuiiiiHo iHTEpec O creraHorpaivHUX METONIB 3’SBUBCS Yy BIHCHKOBHX 1
JUIUIOMAaTHYHUX KOJIaX, OCKIJIBKM JIOHEJaBHA TepMiH “‘creraHorpadis” o3HadaB JIMIIeE
npuxoBaHy mepenady iHdopmarii. CpOromHi » I TEXHOJIOTIS 3HAXOIUTH CBOE
3aCTOCYBaHHS i B iHINMX cepax AisUTEHOCTI, OB’ A3aHMX 3 iH(OPMaNiHHOIO 6E3MeKOr0.

Kowmn'toTepHa creranorpadis - HanpsiM KJIaCHYHOI creraHorpadii, sikuit 3acHOBaHUH
Ha 0COOJMBOCTSIX KOMITTOTEPHOI IIaThOPMHL.

Jlo ocHOBHEX 00OnacTeit 3acTocyBaHHS cTeraHorpadii HajaeKaThb:

- 3aXHCT BiJl KOITIFOBaHHS,

- MPUXOBaHA aHOTAIlis IOKyMEHTIB,;
- ayreHTH(DIKAIIis;

- MIPUXOBAHMH 3B’S30K.

BinpmiicTe MOTOYHMX MOCHIPKEHb Yy HampsMi creraHorpadii Tak dYu iHaKIme
NoB’s13aHi 13 1 poBor0 00poOKoro curHaiiB. Lle mo3Bomsie ToBOpUTH TPO HUPOBY
creraHorpadiro.

Hudposa creranorpadist - HampsiMm creraHorpadii, Mo TMONsATae y BIPOBAKCHHI
nomaTkoBoOl iH(opmarii y mudpoBi 00’€kTn (KOHTEHHEPH), BHKIMKAIOUH IIPU IOMY
JIesIKi CTIOTBOPEHHS X 00’ €KTiB. AKTYaJbHICT JOCHTIPKEHHS METOXIB creraHorpadii
HEBIMHHO 3pOCTa€, a/pke 3 TOMMPEHHSM IIePCOHAIBHUX KOMITIOTEpiB, 1 0COOIMBO
[HTepHETY, MOXNIMBICTE KOH(QIAEHNIIHHO INepenaBaTH iHQOpPMAIi0 MPUBEPTAE YBary
BENMKOI KinmbKocTi Jozmeil. [lepeBakHa OUTBIINICTE TEOPETHYHMX Ta MPAKTHIHHX
JIOCNIJDKEHh Yy Tamy3i creraHorpadii TpHUCBSYCHA came po3poOIli HOBHX Ta
BJJOCKOHQJICHHIO 1CHYIOUHMX METOJ[iB IPHXOBYBAHHS TaHUX.

Mertoto poboTH € OmiHKa CyJacHMX CTeraHorpaidHuX METOiB, aHaJi3 iX mepeBar
Ta HEJOMIKIB.

Hayxoeuii kepisnux — B.€. Kypywikin, Kano. mexu. HayK, 0oyenm
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VK 624.244.3
A.B. Heunnopyk, A.B. Ynox
Hayionanvnuii asiayitinui ynieepcumem, Kuis

IP-TEJIE@OHISA B OCHOBI MEPEXKI MAMBY THHOI'O IIOKOJIIHHA NGN

New Generation Network - 11e BigkpuTa, CTaHIapTHA MaKeTHa iHPPACTPYKTypa, sKa
3MaTHa  €(eKTHBHO MIATPUMYBAaTH BCIO TaMy ICHYIOYUMX TIporpaM Ta IIOCIHYT,
3a0e3nedyroun HeoOXiqHy MacmTaOOBaHICTh 1 THYYKICTh, JTO3BOJLSIIOUH pearyBaTH Ha
HOBI BIMOTH 110 (D)yHKIIIOHAJIBHOCTI 1 IPOIYCKHOI 3aTHOCTI.

IepemymoBn mosBu NGN. Bypxnusnit possurok IP-tenedonii craB omgmoro 3
MIepIINX O3HAK Iepexoy 0 Mepesk HoBoro mokomiHast — NGN. /hxepenoM Ayt HOsIBH
NGN cramu 3pocranHs mudpoBoro Tpadiky, MOmUT Ha nocayru Internet, HOBI
MYJIBTHMEIi}{HI TIOCITyTH, YHIBEpCaIbHY MOOUIBHICTH, KOHBEPTEHIIIIO MEPEX Ta IOCIIYT.

Konmermiss: NGN. Mepexi NGN 0a3yroTbcsi Ha 1HTEPHET-TEXHOJOTISIX, IO
BKIIIOYalOTh B cebe mporokon [P i texwnomorito MPLS. Ha ceoromuimHiii neHb
pO3po0TIeHO JeKiNbka NUIIXiB g0 moOynoBu Mmepex IP-tenmedorii, 3amporoHoBaHMX
opramnizarisimu [TU-T 1 IETF: H.323, SIP i MGCP.

Texuonorii mobymoBu Mepexi NGN. Konrmeriss mepexomy mpsMo 10 MeEpex
HACTYITHOrO TOKOJIIHHS Ha 0asi TexHomorii NGN nmae Haromy omepaTtopam 3B'SI3KY
00iiiTH Mpo0IIeMH KOHBEPIeHIIT Y iICHYI0UHX Mepekax. Lle 1acTh MOXKIIMBICTh HA OCHOBI
HOBUX pilleHb Yy Taly3i CTBOPEHHS Ta HaJaHHSI BHCOKOC(EKTUBHUX IIOCIYT
NepefaBaHHA  JaHWX, TOJOCOBHX Ta BiJIEOCEPBICHUX, MIiJABUIIUTH EKOHOMIUHY
MIPOAYKTHBHICTH Ta NMPUEJHATHCH 1O BUCOKOTEXHOIOTYHHIX ONEPaTopiB.

Ionsrrs apxitektypu NGN. 3aransHa Mozmens no3Bosie onucyBatd NGN okpeMo
3a MpUHOMIAMHU (QYHKIIH KepyBaHHS, MEHEDKMEHTY, IepeaaBaHHs, SKOCTi, pecypcis,
nociayr Ta TpaHcnopty . Ockinbku modymoBa NGN He Oyna crutaHoBaHa, a CKOpilre
CTaja pe3yabTaTOM IiIXOMIB Ta peamizamiif pi3HMX (ipM Ta TpoBalaepiB y pi3HHX
KpaiHax, TO CIiJ] pO3TIISIAATH KiTbKa ii MOJeTe.

IMepexin no NGN B Ykpaini. B manwuii wac nmpobiema nepexony Bix TpaauIiHHEX
MepeX 3 KOMYTAIli€l0 KaHATIB 0 Mepex 3 koMmyramiero makeTiB (NGN) e omdiero 3
HaWOTBII aKTYaTBHUX JUIS ONIEPaToOpiB 3B'I3KY.

Cnucok BUKOPHUCTAHUX [7KepeJT

1. TenexomyHikamiiiHi cucremu Ta Mepexi. CTpykTypa i ocHoBHI ¢yHknii.Tom 1/ Posnin 2.
Mepexi 3B’s13Ky HACTYITHOTO ITOKOJIHHS: apXiTeKTypa, OCHOBHI XapakTepucTHky i mociyru / Tema
2.3. BararopiBHeBa apxiTektypa ¥ ¢yHkuioHansHuil cknag NGN. TIII3 pospobneno TOB
«Kowmmauniss CMIT»

2.MynbpTHCEpBUCHBIE IIATGOPMEI ceTell ciemyromero nokonenus NGN / A.B. Pocnsikos,
A.1O. T'pebemikos, C.B. Bansmmn, A.A. Xaépos; mox pea. A.B. Pocmsikosa. Camapa: [II'YTU;
00O «UznarensctBo Ac 'apny, 2012, T. 2: 3apybexHble cucTeMsl. 344 c.: 1.

Hayxoesuii kepisnux — I.O.Mauanin, 0-p mexu. Hayx, npogecop
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YK 621.3 (043.2)
Onapuenko P.C.
Hayionanvnuii asiayitinui ynieepcumem, Kuis

METOJIUKA BUBOPY TEJJEKOMYHIKAIIAHUX IIOCJAYT MEPEX LTE

Benmkwit mormT Ha pPUHKY HAmaHHS IOCTYT 3B'I3KYy KOMIIEHCYETHCS HAsBHICTIO INe
OLTBIIMX 0OCATIB mporno3milii. Yacro 3aMOBHHK TEJIEKOMYHIKAIIMHOTO PIIlICHHS Yepes3
BENTMYE3HY KUTBKICTh IPOITOHOBAHKX HOMY Haiipi3HOMAaHITHIIINX ITOCITYT, SIKi BIAPI3HIIOTHCS
[[iHAMH, HE MOKE CaM 3pOOUTH TPaBUITLHUN BUOID.

Came Ha IPOMY TOJIOKEHHI 3aCHOBaHA IIPOMOHOBAHA aBTOPOM METOIWKA, MeTa SIKOI
TIOJIATaE B Y3TOMKEHHI CITOKMBYMX 3alUTIiB IO CHCTEMH 3B'SI3KY, 3aCHOBAHOI Ha Iepenadi
MAKeTHUX JaHWX dYepe3 KaHaId CYJaCHHX CTUIPHHKOBHX CHCTEM 3B'I3Ky YeTBEpTOro
TIOKOJTiHHSL.

JInst [OCSTHEHHS MeTH aBTOPOM IIPOBOAMBCS aHANI3 PO3BUTKY  i1H(OpMAIiHHOTO
CYCHUIBCTBA Ta yJacTh YKpaiHM B IHX IIpOIEcaX, MPOBOMATHCS TEXHIYHI PO3PAaXyHKH ITO
OOIPYHTYBaHHIO 1 IOTO/PKEHHSM MOOYIOBH IIMPOKOCMYIOBHX JIHIM 3B'I3KY, a TaKOX
apxiTektypu MoxnBux Mepek LTE, HaBOAATHCS METONMKH 1HBECTHINHHOTO, TEXHIKO-
€KOHOMIYHOTO aHaJI3y Ta aHAIi3y pIiMIeHHsS Ha HasBHICTh MIKI/UTMBHX (hakTopiB , IO
BHHUKAIOTH TIPU €KCIUTyaTamil Mepexi, 1 B pasi ix nosiBy, 3abe3nedeHns X ycyHeHHs. Bei i
€JIEMEHTH B PE3YJIBTaTi JI03BOISIIOTH TI00YIyBaTH aIrOPUTM BHOOPY TEIEKOMYHIKaIiifHOTO
PIIICHHS IO CIIOXKUBUOMY 3AITUTOM.

Marpumst BuOOpy pimeHHS sBiste coOOr0 4-BHUMIPHOI MaTpHifo. 3 BHMIPIOBaHHS
MaTpHIli SBJSIOTH COOOI0 (DAaKTOpH CHOXMBYMX IIepeBar: NpOITyCKHAa 3[aTHICTh KaHATy
3B'I3KY, HA/IHHICTH POOOTH BCi€l CHCTEMH 3B'I3KY, SIKICTh B KaHATl 3B'3KY (BU3HAYAETHCS
HMOBIPHICTIO TOMUJIKH).

UeTBepTHM BUMIPOM MATpHIll € BiTHOIICHHS "BApTICTh CHCTEMH 3B'S3KY / JOXIiJ Bij
eKCIDTyaTarii HOBOTO TeJIeKOMYHIKAIifHOTO pireH s

Ocrarounnii BUOip TeNeKOMYyHIKaI[iHOTO PIieHHs 31 BCHOrO MPOITOHOBAHOTO CIIEKTPY,
SIK ByKe OyI10 3raJIaHO BHUIIE, BENIETHCS CIIOKUBAYEM Ha ITiJICTAaBI OJTHOTO 3 KPUTEPIIB:

* MAKCHMI3allisl 3aTaJIbHOrO €KOHOMIYHOrO e(eKTy, OIep)KYBaHOTO OpPTaHi3aIli€lo Bif
BIPOBa/PKEHHS HOBOI TEJIEKOMYHIKaIiifHOI cucTeMu,

* MaKCHMi3allisi EKOHOMIYHOI e()EKTHBHOCTI BiJi BKIIQJICHHS KOIITIB Y peasi3allito
TIPOEKTY.

Jns minedt maHOi METONMWKHM, CIIOXWBAaY (TOOTO 3aMOBHHK TEJICKOMYHIKAIIIHOTO
PpiIlIeHHsT) Ha OCHOBI aHATI3y JaHWX IPo iH(OpMaIliiiHi TTIOTOKaxX y cBOil opranizamii (y BCix
TPBOX Tpymax) Oyaye MaTpHIO 3aJeKHOCTI JOXOIy OpraHi3amil Biji peasi3allii OCHOBHOI
TUSsUTBHOCTI  (BUPOOHMITBO TOBapiB ab0 TOCTYr) Bil OCHOBHHX IapaMeTpiB 3B'S3KOBHX
KaHAJIB 1 00atHaHHs 3B'S3KY (IIPOITYCKHA 31aTHICTh, HAAIHHICTD, SIKICTh B KaHANI 3BS3KY 1
Oesreka pinteHHs1). Tako ISt HAOYHOCTI 300pakeHHsT iH(opMartii MO)KHA MPEJICTaBUTH IO
MaTpHIO y BUIILI TpadikiB 3alekHOCTI. A B pa3i 3Be[ieHHS 3a1adi CIIOKHUBAYEM 0
3aJIEKHOCTI JIONATKOBOTO JIOXOMY TUTBKH BiJl IBOX MapaMeTpiB KaHATy 3B'3KY (HAIPUKIIA],
BHUCTaBJIIIOYN €IMHE BHMOra 3 OE3IeKH Ta SKOCTI B KaHAJl 3B'I3KY) [UIS BCIX pIIIeHS,
MOXJIMBa TOOYZIOBa TPUBHMIpDHOI MoOfeNi, Ha sKii MoxHa Oyzme JIerko i Hao4IHO
OpIEHTYBATHCS TIPU BUOOPI ONTHMAIBEHOTO 3 CIIOXKUBYOI TOYKU 30PY TEIEKOMYHIKAI[IHHOTO
PpiIIeHHS.
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A. 0. Onnmenko, I''A. T'opdans, P.I'. Coonmuyk
Hayionanvnuii asiayitinuu ynieepcumem, Kuis

BUKOPUCTAHHSA HETAPAMETPUYHOTI'O AJITOPUTMY OBPOBKH
CHUTHAJIY B TEJEKOMYHIKAIIMHUX KAHAJIAX 3B'SI3KY

OnHUM i3 BHIIB CYCHUIBHOI MisUTBHOCTI, B SKHX 1H(OpPMamiiiHI TEeXHOIOTIi
HaOMparoTh BHUpIMIANEHOI poiti, € muBuIbHA aBiamis. e 3a waciB Pamsacpkoro Coro3y
YCBIIOMJICHHS HEOOXiTHOCTI 3aco0iB BUSBICHHS aBiallii, BITBHUX BIJ HEIOMTIKIB
3BYKOBOTO Ta ONTHYHOTO CIIOCTEPEXEHHS, IPH3BENO JI0 PO3TOPTAHHS JOCIIIKEHb B
rairy3i pajionoKarii.

Panionokamiero Ha3MBa€ThCS O0TACTH PATIOTEXHIKH, II0 BHKOPHCTOBYE SBHIIE
BiJJOOpakKeHHST UM BUIPOMIHIOBAHHS €JIEKTPOMAarHiTHUX XBWIb PI3HUMH 00'€KTaMH JUTS
BUSIBJICHHS 1 BHUMIPIOBaHHS KOOPJIUHAT IUX 00’€kTiB. O0’€KTOM pajiooKaIliifHOro
CIIOCTEPEIKEHHS,a00 YacTille KaxyTh, IMIJUTI0 MOKE OyTH Oy/b-sKe TiIO UM TpyIa Till 3
€JIEKTPHYHUMH Y MarHiTHUMH BJIACTHBOCTSMH, IO BiAPI3HSIOTECS BiJ BIACTHBOCTEH
CepeIOBHIIA B SIKil TIOMHMPIOIOTHCS PaIiOXBHIIL.

[epBunHa 00poOka PJII mounHAETHCS 3 BHSBICHHS KOPUCHOTO CHTHATY B IIyMax.
Le#t mporec ckmamaerbes 3 JEKUIBKOX €TalliB: BHSBJICHHS OJMHOYHOTO CHTHAIY,
BUSIBJICHHSI TIaKeTa CHUTHAJIB, (OpPMyBaHHS ITIOBHOTO IIAKETA CHTHANIB, BH3HAYCHHS
JTJTBHOCTI JTO T1iJTi Ta 11 a3umyTa.

O6pobka BiIMITOK, OTPUMaHHX 3a KiJbKa orsiaiB paxionokariiHoi cranmii (PJIC),
JUTSL BUSIBJICHHS 1 O€31epepBHOTO CIIOCTEPEKEHHS 32 TPAEKTOPISIMH TTOBITPSHOTO 00'€KTY
(TTO), Ha3uBaeThCs BTOPUHHOK 00poOKoro iH(opMmari (BOI).

OcHOBHa CKJIQ/THICTh nepefadi pajionoKamniiHoro CHTHAITY mo
TEIEKOMYHIKAI[IfHOMY KaHally B peaJbHOMY dYaci - Ile BEIMKHH 00’€M MaHMX, IO
OIMUCYIOTh paIioNioKaIliiiHe 300pakeHHs. J[i1s 3MeHIeHHsT 00’ €My TepelaBaHHs JaHUX
BHUKOPUCTOBYIOTH aJITOPUTMH MEPBUHHOI Ta BTOPHHHOI 0OPOOKH BUXITHUX JTAHUX.

BukopucranHs HemapaMeTpUYHUX aITOPUTMIB y 3ajadi BUSBICHHS CHTHAITY Ha
¢oHI 3aBax 3 HEBIIOMHM HaM pO3MOAUIOM 3a0e3ledye MOCTIHHICTH IMOBIpHOCTI
TTOMMJIKOBHX TPUBOT.

BukopucranHs HelapaMeTpUYHHUX MiIXOJIB JO3BOJSE ICTOTHO 3HU3UTH BHMOTH JIO
HaJIAIITYBaHHS 1 PO3TOPTAaHHS CHCTEMH, YMOB ii poOOTH, BUKIIFOUNTH 3aJI€XKHICTh SIKOCTI
00poOKH BiJ Py 30BHIMHIX (akTopiB (Hampukmax, ce30HHHMX). CTIHKICTh SKiICHUX
XapaKTepUCTHK  3alpONOHOBAHWX  alNTOPUTMIB  JO3BOJISIE  IABUINUTH  CTYIIiHBb
aBTOMATH3allii CHCTEMH, IOCTOBIPHICTh 1 HAHHICTH 11 PYHKIIIOHYBaHHS.

OpHUM 13 BUIIB HeNapaMeTPHYHMX AITOPUTMIB € paHrOBHH anroputM. Panrosmit
aNTOpUTM 3a0e3Iedye OpiBHIHHS AESKOI PaHTOBOI CTATUCTHKH 3 TIOPOTOM.

Hayxosuii kepisnux — O.1. /lagnem sny, 0-p mexu. HayK, npogecop
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Hayionanvnuii asiayitinui ynieepcumem, Kuis

JIOCJIIDKEHHS MOKJIMBOCTEN TEXHOJIOTTI SDN

Croromui komm’rotepHi Mepexi (KM) € HeoOXiTHOIO YacTHHOIO Oyab-IKOro
T ATIPUEMCTBA, HABYAIBLHOTO 3aKiany, AepxaBHOi opranizamii Tomo. Cywsacai KM ne
1o30aBiIeHi HEJOJIKIB, TAKMX SIK: CKJIQJHICTh YIPABIIHHI MEpEXelo, BUCOKA BapTICTh
MEpEeXeBOro OONaHaHHS, HEJOCTaTHBO e(EeKTHBHE BHKOPHCTAHHS KaHAIy 3B’S3KY
4yepe3 HepeaBaHHs BEJIMKOI KiJIbKOCTI iH(popMamil U KepyBaHHS MEpeKero 3aMiCTh
kopucHoro Tpagiky Tommo. Konnemnmis SDN — BiTHOCHO HOBa TexXHONOTIA y cdepi
TEJIEKOMYHIKaIlili, [TOKITUKaHa BUTIPABUTH I1i HEJTOTIKH.

Jlnst BU3HAYeHHS IOIUTBHOCTI BHKOpUcTaHHS SDN HE0oOXiTHO JOCHiAWTH il
MOXKJIMBOCTi, Mi3HaTUCh, IO HOBOI'O IIPHHECYTHh IPOrPaMHO-KOH(DIrypoBaHI Mepexi,
TIOpiBHAHO 3 TpaguuiitanvMu KM.

Konneniist SDN 6a3yeThcsl Ha TAKUX TPHHITATIAX

1) Binoxpemiienns Tpadixy ynpasiiHHS Mepexero Bif iHpopmartiiiHoro Tpadiky.

2) LlenTpanizoBaHiCTh yIpaBIIiHHS.

3) [IporpamoBaHiCTh.

4) BinkpuTicTh CTAaHIAPTIB 1 HE3AJIEXKHICTH BiJ] BUPOOHUKA 00JIa[HAHHSI.

TexHoOoris 1a€ 3MOTy KOPHUCTYBATHCS HACTYITHIMH MOXXITHBOCTSIMU:

1)  VYmpaBmiHHA BciMa pecypcaMH Mepexki, a He TUIBKH OKPEMHM MepeXeBUM
oONasHaHHAM, IO 37IHCHIOETHCS 3 JOMOMOrOI0 KOHTpOJepa. YTIPaBIiHHSI Mepexero
nenrpanizoBane y SDN koHTpoIepi, 1o Ma€ ITOBHE 3HAHHS apXiTEKTypH MEpexi.

2) IligBumieHHS DIBHAKOCTI TNepenaBaHHA KOPHCHOI 1H(OpMarii 3aBasKK
3MEHIIEeHHIO 00’ eMy TpadiKy YIpaBIiHHS Ta MPUCKOPEHHS IPOIECY MapIIpyTH3aIlii.

3) JluramivyHa nepexoHpirypamis Mepexi y BUMAAKy HOMUIKH.

4)  CrBOpeHHS BipTyaJIbHOI MEPEXi Ha OCHOBI amapaTHOro o0JaTHaHHS.

Peanizanist SDN 3 Buxopucranusam nporokony Openflow Hamae Taki QyHKIii:

5) 3pmarmicth mporpamyBatd obOmamHaHHS Openflow Ta nomatku  APL
MOXIHBICTE HACTPOIOBATH, KEPYBaTH, 3aXHIIATH Ta ONTHMI3yBaTH MEpeXeBi pecypcu
JTy>Ke IIBHIKO 3a JOTIOMOT0I0 aBTOMAaTH30BaHuX mporpaM SDN.

6)  PosmmpeHHS MOXIIMBOCTEH MepeKeBOro 00JafHaHHS (HapHUKIIal KOMYTaTop
MOKHa BHKOPHCTOBYBAaTH TAaKOX SIK MapIIPyTH3aTop 94X (haepBoir), IO MOXe 3HATHO
3HU3UTH BapTiCTh HEOOXiTHOrO anapaTHoro 3a0e3nedeHHs.

7)  VYuidikaris ynpaBiiHHS pi3HIMH aapaTHAMU 3ac00aMH, HE3aJIEKHO BiJl BULY
obnmamHaHHA 1 Horo BUpoOHMKa. 3aBIIKM peanmizalii depe3 BiAKpuTi cranmapty, SDN
CIIPOIIY€E MPOEKTYBAHHS Ta EKCIUTyaTaIlil0 MEPEsKi.

Ipo nepcnexruBHicTh SDN-Mepex roBopHTh Te, mo pHHOK SDN-KOHTposepiB Ta
Openflow-komyratopiB 3a pik (3 2012 mo 2013) 3pic Ha 192% 3a ganumu Infonetics
Research. Excrieptn komnaniit Plexxi, Lightspeed, SDN Central mepex6adaiors, 1o
obcsr 1poro puHKY y 2018 mocsrae 35 muipa gonapis.

MerToI0 MOAAIBINNX MOCTI[DKEHb € BU3HAYCHHS IIEpeBar, SKMX HaJaae B3a€MOIIst
SDN 3 texHomnoriero NFV — Bipryanizaiiero Mepe:keBUX (YHKIIIH; CIIOCTEPEIKECHHS 32
mofansiuM po3putkoM SDN i Openflow; ontumizaris kontentii SDN, i1 mokpaieHHs.

Hayxoesuii kepisnux — P.C. Odapuenko, Kano. mexu. HayK, O0YeHm
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JOCIIIKEHHA MATEMATAYHOT O ATIAPATY JIJISI ONTUMI3AIIIT
IHOTOKIB TPA®IKA

Mepexi — HeBiZ €MHa YacTHHA CHOTOAEHHS. 30iNbIIeHHS 00 €MiB Tpadika B
TEIEKOMYHIKAI[IfHIX Mepekax CIIOHyKae IiHKEHEepiB po3poOIATH HOBI TEXHOJOTIT
BHCOKOIIBUJIKICHOTO  TE€pPENlaBaHHsS JIAHUX 3  BIJIOBIAHAM  pIBHEM  SKOCTi
obcmyroByBanHs (QoS).

OCHOBHIMHM  HampsIMKaMH  BHUPIMIEHHS  33/a4i  MaKCHMi3amii  IOKa3HHKa
e(eKTUBHOCTI BHKOPHCTAHHS MEPEKEBUX PECYPCIB €: ONTHMAIBHUI BHOIp MapIIpyTiB
Ta BJIOCKOHAJEHHS MPOIECIB yNpaBIiHHA TpadikoM 1 JOCTIKEHHS BIACTHBOCTEH
Tpadika Ha eTami MPOEKTYBaHHS.

CKJIagHiCTh MapmpyTH3amii momsrae y BHOOpI MapmIpyTiB MiK KOXKHOIO Iaporo
BY3JIB y CTPYKTYypi Mepexi. CTaTHuHI MapIIpyTH 331aI0ThCSl BPYIHY aMiHICTPaTopoM
Ta MaroTh JIesKi IepeBary, aje OCHOBHUM iHCTPYMEHTOM MapHIpyTH3alii y CyJacHMX
Mepexax € mporokonu auHamivaoi mapmpyrusanii (RIP, OSPF, EIGRP, IS-IS, BGP,
HSRP Ta in.). OCHOBHMM iX HEHOJIKOM € Te, IO BHOIp ONTHMAaJIBHOTO MapUIPYTY
3IiICHIOETECS O€3 ypaxyBaHHS BCIX 0COOIMBOCTEH (YHKITIOHYBAaHHS MEpEXKi.

3aBaHTa)XEHICTh MEpeXi € BHIAJKOBOIO BEIMYMHOIO, TOMY II ypaxyBaHHS MOXe
CTIPUYIHMHHUTH TIOCTii{HE TepeBU3HAYeHHS MapIIpyTiB, IO BiJIIOBIHO MaTHMe 3HAYHUH
BIUTMB Ha OOCITYTOBYBAHHS ITAKETiB.

3 METOI0 MiJBUIIEHHS T'HYYKOCTI KepYBaHHSI MEPEKEBUMH pecypcaMH JTUHAMIYHAI
xapakTep HaOyBalOTh 3a7aui KepyBaHHs, OalaHCYBaHHS 4epr, BiJ e(hEKTUBHOCTI SKHX
3aJeXaTh 3HAYCHHS TAKMX TTOKA3HUKIB K CEPeIHs 3aTPUMKa, [DKUTEpP Ta PIBEHb BTpaT
makeTiB. Hapa3i B cygacanx TKC 3Haiinmia 3acToCyBaHHS BElTMKa KUTBKICTh CXEM Ta
MEXaHi3MIB KepyBaHHS YepraMH 3 TOUKH 30py iX OOCIyroByBaHHS Ta ITONEPEIHHOIO
00MEKEHHS IOBXKWHH YEPrH.

AKTyaJIbHUM € 3a0€3MeUYeHHS ONTUMAIFHOCTI MPOEKTOBAHOI MEPEXi OTHOYACHO 3a
JIEKiTbKOMa KPHUTEPIsSIMH, 10 3/11HCHIOIOTH Ha 00’ €KT Pi3HOCTOPOHHIH BIUMB. J[0 Takmx
KpHUTEpiiB BiAHOCHTHCS (YHKI[IOHATbHA HAIIMHICTh KaHATIB Ta BY3IIB (KpHUTepii
BiMOB), TIPOITyCKHA 3/aTHICTH (TIEpEeBaHTAXXEHHS B Mepeki) 1 BapTiCTh Mepexi
(xpuTepiit KamiTATBHIX BUTPAT).

Hacnigkom mporiecy MapmipyTr3aliii MoTOKiB 3 BUIIAIKOBOIO 3MIHOKO 1HTEHCHBHOCT1
y "aci € 3HIDKCHHS e(eKTHBHOCTI BHKOPHCTaHHA Mepexi. [IpoTokonmm mauHaMidHOL
MapIpyTu3alii He BpPaxXOBYIOTh 3aBAHTAXKEHICTh Mepeki 1 SK pe3yapTar oOpaHi
MapIIpyTH OyAyTh ONTHMATBHUMH TiTBKHU JUTS HE3aBAHTAXKEHUX MEpPEK.

Cnucok BUKOPHUCTAHUX [7KepeJT

1. Cmexnos B.K. bepxman JLH., Kimvuuyerkuii €.B. Ontumizaiisi Ta MOJICITIOBaHHS
IPHCTPOIB 1 cHcTeM 3B’S3KY: MIAPYYHUK JUIS BUIL. HaBd. 3aknafiB. — K.: Texnika, 2004. —
576c.

2. http://pt.journal kh.ua/index/0-7

Hayxosuii kepisnux — P.C. Odapuenko, Kan0. mexH. HayK, O0YeHm


http://uk.wikipedia.org/wiki/OSPF

47 Asiauiiini cucmemu 06podxku ma nepeoayi ingpopmauii

YK 621.396.67 (043.2)
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AHAJII3 BE3IPOTOBOI'O CTAHJAPTY ZIGBEE

ZigBee® - 11e BiAKpUTHIA cTaHAAPT OE3POTOBOTO 3B'I3KY JUISI CHCTEM 300py HaHHX i
yrnpasiiaHsa. TexHomoris ZigBee mo3Bonmsie CTBOpIOBAaTH CaMOOpTaHi3oBaHi i
CaMOBIITBOPIOBaHI 0E3/IPOTOBI MEpeXki 3 aBTOMATHYHO PETPAHCIIAIIEIO TTOB1IOMJICHb,
3 MATPUMKOIO 6aTapeifHuX 1 MOOIITBHHX BY3IIiB.

Mepexi ZigBee mnpu BiIHOCHO HEBEIWKHX IIBUIKOCTSIX Iepeaadi JaHuX
3a0e3nedyroTh TapaHTOBaHy JI0CTaBKy IAKETIB i 3aXUCT Iepeanoi iHdopMarii.

Cranmapr ZigBee nependadyae 4acTOTHI KaHaIH B fmiamazonax 868 MI'm, 915 MI'm i
2,4 TTu HaiiGinpini WBWAKOCTI Tepeiadi JaHWX 1 HaWBWIA 3aBaJIOCTIHKICTh
nocsraroteess B miamaszoHi 2,4 ITu. Tomy Ounbmiicte BHpPOOHHKIB  MiKpOCXeM
BHITYCKAaIOTh IIPHEMOIIepeaaBadi came Ul IIbOro Jiana3oHy, B sSIKOMY IependadeHo 16
YaCTOTHHUX KaHAJIB 3 KpokoM 5 MI'm.

[IBuaKicTs mepenadi JaHUX pa3oM i3 CIyk00BoOIO iH(opMaIli€ero B edipi CTAaHOBHTH
250 x6it / c. [Ipn mboMy ceperHs IPOITYCKHA 31aTHICTH BY3Ja JJIsI KOPHCHHX JAHHX B
3aJIeXKHOCTI BiJ] 3aBaHTKEHOCTI Mepeki W KUTBKOCTI PeTpaHCIAii MOXe JIeKaTH B
Mmexax 5...40 Ko6it/c.

Bincrani Mik By3JaMH MepeXi CKIQNAlOTh JIECATKA METPIB TMiJ 4Yac poOOTH
BCEpEeNMHI TPHMIIIEHHS 1 COTHI METpiB Ha BIIKPHUTOMY IIpOCTOpi. 3a paxyHOK
PETPAHCIAIIH 30Ha MOKPUTTS MEPEsKi MOXKe 3HATHO 301bITyBATHCSL.

B ocHoBi Mepexi ZigBee nexurs yapyHkoBa Tomosoris (mesh-romosnorist). Y Takii
Mepexi, KOKeH MPHCTPIH MOXKe 3BI3yBaTHCS 3 OyIb-SIKMM IHIIUM TIPHCTPOEM SIK
0e3rocepeIHbO, TaK 1 Yepe3 MPOMIXKHI BY3IH Mepexi. YapyHKOBa TOMOJOTiS IPOITOHYE
aNbTepHATHBHI BapiaHTH BHOOPY MapIIpyTy MiX By3namu. [IoBimoMIIeHHS HaIXomaTh
BiJI By3J1a JIO By3JIa, TIOKK HE JIOCATHYTH KIHIIEBOTO OfiepKyBada. MOKIIHBI Pi3HI NIUTSIXH
MTPOXOJKEHHS TIOBIIOMJICHb, IO ITiJIBUIIYE JOCTYITHICTH MEPEXi B pasi BUXOLY 3 JIaay
Ti€l 9M 1HIIOTO JIAHKH.

VY mepexi ZigBee icHye 4 THIIH By37iB: KOOPIHUHATOP, pOyTep, CIUITIE MPUCTPIH i
MOOITTBHUH TPUCTPIif.

TonoBuuit npuctpiit B ZigBee-mepexi - e xoopauHarop. KoopamHatop BUKOHYE
¢yHKIIT 3 GopMyBaHHS MeEpeXi, a TaKOX € OJHOYACHO JIOBIpYMM IIEHTPOM (trust-
neHTpoM). J{oBipunii IIEHTp BCTAHOBIIOE TONITHKY OC3IEKH 1 3a]a€ HaNAITYBaHHS i1
9ac MiIKITIOUSHHS MPUCTPOIO 10 MEPEexi.

Crusmai 1 MOOUTBHI  TPUCTPOi  BUKOPHCTOBYIOTH — PEKHUMH  3HIDKEHOTO
CHEPrOCIIOXHMBAHHSL. SIK MPABIIIO, Iie BY3/IH 3 GaTapeiHNUM JKUBICHHSIM. 3a3BH4aii BOHH
BHKOHYIOTE POJTh JaT9uKiB 260 KOHTpONEpiB OYIb-AKHX BHKOHABUMX TIPHCTPOIB. IX
KiJIBKICTh TUKTYETHCS TTOTPEOO0I0 KOHKPETHOTO JIO/IAaTKa.

Poyrepu 31iiCHIOIOTH MapUIPYTH3AIiIO MAKeTiB IT0 MEpeKi i MOBHHHI OyTH TOTOBI
IO Tiepenadi TaHuX B Oyab-KH MOMEHT dacy. ToMy Ii By3IHM HE BHKOPHCTOBYIOTH
PEeXUMIiB 3HIKEHOTO EHEPrOCTIOKMBAHHS i MAalOTh CTAaliOHApHE XapdyBaHHA. IX
KiJIBKICTh B Mepeki Ma€ OyTH JTOCTAaTHIM Ul OOCITYrOBYBaHHS HEOOXITHOI KiTBKOCTI
CIULTYMX 1 MOOUTEHHX BY3JIiB. MakcuMaibHa KUTBKICTh CIUITIMX a00 MOOITBHUX BY3IIB,
110 00CITYTOBYIOTECSI OTHAM POYTEpoM - 32.

Hayxosuii kepisnux — O.M. Hatioa, acucmenm
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AHAJIA3 HAITIPABJIEHUI PASBUTHSI CACTEMBI CBA3U B CEJIbCKOM
MECTHOCTH

K BHyTpeHHUM (hakTOpaM, KOTOPHIC BIHSIOT Ha DBOJIONUIO CHUCTEMBI CEIILCKOM
CBATH MOXHO OJHOCTH TpeOOBaHWS pa3IHYHBIX IIOJB30BaTENCH, (HOpMUPYIOMIHX
KITUCHTCKYIO 0a3y OrmepaTopoB CBSITH, KCILTyaTallMOHHBIE TPOOJIEMBI, HAKOUBIITHECS
BCJICJICTBAE  CTapeHUs]  HCIONB3YEeMOr0  KOMIUIEKCA  TEXHHYECKUX  CPEJICTB,
MTOCTaHOBJICHHS TI0 HCIIOTB30BaHMIO €IMHOTO HOMepa "112".

K BHemHHM (akTopaM OTHOCSATCS: OpraHH3alus IIMPOKOMONOCHBIX TPAKTOB JUIS
Ka4eCTBEHHOW Tiepenadn OONbIIHX 00heMOB WH(OpMAIMU; HUCIIOF30BAHNE MAKETHBIX
TEXHOJIOTHH Tiepesiadyl W KOMMYTAIUU JUIS TMOJJICPKKU TEICKOMMYHUKAIMOHHBIX W
WH(POPMAITMOHHBIX YCIYT; MPUMEHEHHE KOTHUTHBHBIX TEXHOJOTHH IS PACIIUpPEHUS
(YHKIIMOHATTHLHBIX BO3MOKHOCTEH TPEIOCTABIIIEMBIX YCITYT.

JIst pa3BUTHS CHCTEMBI CETTHCKOM CBSI3U MOXKHO BBIJICTTHTE 3 CIIGHAPHSL.

[Ipu MopmepHM3aIUKM AKCIDTyaTUPYeMbIX aHanoroBeix YK 3a cuer, Hampumep,
3aMEHBI PETHUCTPOB PEHIAIOTCS JIMIIb HEKOTOPBIE W3 TICPEUUCICHHBIX BBINIC 3a/a9.
[NosBrsieTcst BO3MOMKHOCTB OCTYIA K 3KCTpeHHBIM ciayxkbam "112" n Bce YK rotoBsI k
MepexoIy Ha 3aKpBITHIN IUIaH HyMepanun. [Ipu ucronb30BaHuN 000pYyHOBaHHS Kitacca
xDSL ¢ ycranoBkoid MmynbruruiekcopoB DSLAM Ha kaxaom YK mosBisercs
BO3MO)KHOCTh OpPTaHM3AIlMH IIMPOKOIIOIOCHOTO JOCTYMa JUIsSi TEX IOIh30BaTeleH,
KOTOPBIC TOTOBBI OIUIAYMBATH COOTBETCTBYIOIIHE YCITYTH.

OCHOBHBIE TYTH JOJITOCPOYHOH OBONIOIMH CHCTEMBI CBSI3U  OMNPEACISIFOTCS
konnenmueii NGN — cetb cremyromero mokoneHus. Peamusarms xormemm NGN
MperoiaracT paarKalbHOC W3MEHEHHE MPUHIMIIOB TIOCTPOCHUS CETeH JOoCTyma C
WCIIOJI30BAHUEM  KOMIIAKTHBIX ~ BBIHOCHBIX Moxayiei (BM), pasmemaeMeix B
koHTeitHepax. Kaxaeiii BM mpencraBnser co0oil MYIBTHCEPBUCHBIN  aImapaTHO-
MPOTPaMMHBIN  KOMILJICKC, TIO3BOJSIOIIUIA TOJKIIIOYATh TPAKTHYSCKA BCE BHUJIBI
TEPMHHAILHOTO 000PY/I0BaHHUS MTOTCHIHATBHBIX TTOJTh30BaTENICH.

Tperuii cueHapuii MOJEpPHHU3AIIMM CHUCTEMBI CEJLCKOW CBSI3M OCHOBAaH Ha
WCTIOJIE30BAaHUU HCKITFOUUTEIFHO OECTpOBOMHBIX TexHonorud. [Ipemmonaraercs, 4ro
BCE BHUJBI TEPMHHAIOB MOTYT B3aUMoOJeicTBOBaTh ¢ 0a3oBoit cranmmei (BC),
pasmenienHoit psgom ¢ YK-NGN. HoBas BC MoxeT He yCTaHaBIMBAaThCs, €CIIH BCE
HEOOXOZMMBIEC PECypChI MpeaocTaBisiFoTess OnepaTopaMu ceTeil coToBoit cBs3u. Takoit
TOJIXOJ] MPUMEHSIEeTCs, Hanpumep, B Kurae.

[IpenmnoureHne cnemyeT oTaTh KOMOMHUPOBAHHOMY CIICHAPHIO, KOTOPBI OCHOBaH
HA BTOPOM U TPETHEM CIIMHAPHSIX.

CHnucoK MCnoJib30BAHHBIX HCTOYHUKOB

1. I'opanscku B. ADSL. — M.: U3narenscrso "Jlopu", 2007.
2. l'onvowmetin B.C., Cokonoe H.A., Anoscxuii I'.I". Cetu cBsizu. — CI16.: BXB, 2010.
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OIIHKA HEJIOJIIKIB LTE

LTE (Long Term Evolution) — me mepexxi 6e3mpoBigHOro 3B’s3Ky mokoiHHS 4G.
LTE - TexHonoris, ctBopeHa Ha 0asi IP- TexHomorii, ska 3a0e3medye MIBHIKOCTI
niepenadi Habararo Bumy, Hix 2G 1 3G.

Texunonoris LTE wmae Oe3nmiu mepeBar, OCHOBHHMH 3 SKHX €: 30iIbIICHHS
nporryckHoi 3natHocTi (>100 M6iT/c) Ta 3MeHmeHHs 3aTpUMKH (<10 Mc), maTpUMKa K
gactorHoro (FDD), Tak i wacoBoro (TDD) nymiekciB, BHKOPHCTaHHS TEXHOJOTII
OFDMA. LTE nHamae xopucTyBadaMm JOCTYH 10 Oe3Jidi CepBiciB, a TaKOX J0 MEpexi
IaTepHeT 3a gomomoroto npotokoiy IP.

VY nmonosini aBTop posrisiaae came Henoiniky texHonorii LTE.

OpanM i3 HaiironoBHimmx HenomikiB LTE e HeoOximHicTh y mepeOynoBi Mepex
GSM, a TakoX y BUKOPHUCTaHHI JIOMaTKOBHX aHTEH Ha 0a30BHMX CTAHIISX, Y 3B’S3KY 3
YHUM 3aTPaTH Ha BIIPOBAPKEHHS TEXHOJIOTI] OyIyTh 3aHAITO BUCOKHMIL.

OmnepaTopaM MOOUTBHOTO 3B’SI3Ky depe3 JHeskumid vac micis 3amycky LTE B
KOMEpI[iifHy eKCIUTyaTamil0 CTaHe HEeBUTiAHO OOcCIyroByBaTH aOOHEHTIB, IO
BUKOPHUCTOBYIOTh a0OHEHTCHKI MPUCTPOi  TONEpPEeNHIX  TOKONiHb,  TOMY
mo iM moTpibHO Oyme oOcCiyroByBaT BCi Mepei, B SKHX HaJaBaINCS TOCIYTH
JI0 MOJIEpHi3allii.

ba3oBuM cTaHI[sAM JOBEAETHCS MpAIfoBaTH 1 B PEXXKHMMI KOMYyTallii KaHaliB, 1 B
PEXHUMi KOMyTanii HakeTiB, 0 MOXKe CYTTEBO BIUIMHYTH Ha IIBUIKICTH ITepeiadi.

Takox, OWH i3 HEIOJNIKIB MOJISATAE y BHCOKOMY €HEpPrOCIIOXKMBAHHI MOOLTEHHX
npucTpoiB aboneHTiB (cMapTdonu, [1K, Tommo), mo, B CBOK Yepry, HETAaTHBHO BILTHBAE
HAa Yac aBTOHOMHOI poOoTu mpuctpoiB. lle moB’s3ano 3 Bukopucranasm LTE
texHomnorii MIMO — GararoaHTeHHO Mepeavi JaHuX.

Jlanexo He Bci cydacHi MOOLTBHI mpucTpoi miaTpuMyroTh TexHonorito LTE — me
TaKoX CyTTeBUil Hemonik. KopucryBauam Mepexi T0BEAEThCS KYITyBaTH HOBI IIPHCTPOT
3 BUCOKOIO BapTIiCTIO.

VY nmomoBini TakoX MPOMOHYIOTHCS YAaCTKOBI BHPINIEHHS MpoOieM, IMOB’SI3aHHX i3
JTAaHUMH HeJ0JIiKaMHu.

Cnucok BUKOPHUCTAHUX [7KepeJT

1. Tuxeunckuii B.O., Tepenmwes C.B., FOpuyx A.b. Cetn mobwibHO# cBsi3u LTE: TexHomornn
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2. Basic of LTE [EnekrponHnuii pecypc].

3. Bukunun, /]. M. Anamu3 texaonorun LTE: oT qocTOMHCTB K Hemoctatkam // Momoaéxs u
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MOJEJIOBAHHS MPOLECY NIEPEJABAHHS JAHUX 11O HU3XITHOMY
KAHAJIY MEPEX LTE.

Cucrema aBToMaTH3oBaHOro npoekryBanHs Advanced Design System (ADS) siBiste
c00010 OTHY 3 HAHIIOTYXKHIIINX CUCTEM IMPOSKTYBAHHS 3 PO3MINPEHUMH MOKIUBOCTSIMH,
sIka TIPOTIOHY€ PO3pOOHNKAM TepeIOBi TEXHOIOT1] MO/ICTIOBAHHS.

[Ipomec popmyBanHs iHGOpPMAIIIHOTO CHTHAITY, IO TIepenaeThbest B kaHani PDSCH
B MOJIEJTi TIpE/ICTaBICHUI Ha MaFOHKY | ( B cepenopuiii ADS)

- wE . T
< [ ovcd

».

MatoHOK 1 — @opMyBaHHS CHTHATY B HU3X1THOMY KaHaJIi.

B xoxmi amami3zy Mopeni HU3XiZHOTO KaHaly OyB OTPMMAaHHWH CIEKTp CHTHAIY,
chopmoBannii mpu BukopucranHi TtexHomorii OFDMA ( Mamonok 2 ). [us
MIPOBEICHHST aHANi3y BHKOPHCTOBYBAaBCS KOMHOHEHT SectrumAnalyzer. [lms Bcix
eKCIIepUMEHTIB 0OpaHa Hecyda yactoTa 2,5 [T .

LT |
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MAJTFOHOK 2 MAJTFOHOK 3

B poboti 6ymo nmpoBeneHo KoCiiPKEHHS CTIHKOCTI chopMOBaHOI MOJIeNi IpHiioMy -
repeaadi 10 BY3bKOIOJIOCHUX TEPEIIKO/, sIKa BIACTHBA MIMPOKOCMYTOBHM CHTHAJIAM.
Jlnst poro B cxemy nomaHe Jpkepeno curHany N_Tones, 10 TeHEpye BYy3bKOCMYTOBUI
CUTHAJT Ha Hecydild wacToTi 2,5 [T (MamoHOK 3). B X071 eKCrieprMeHTY BCTAaHOBJICHO ,
0 BBEJICHHSI BY3bKOCMYTOBOI TIEPEIIKOIH MOTYKHICTIO Bix 0 10 35 n1bM He BIuMBae Ha
3HAa4YCHHS OITOBOI 1 MakeTHOI IMOMWJIOK, MIO CBIAYUTH TPO CTIHKICTH CXEMH IO
BY3bKOITOJIOCHHX TTEPEITKOI.

Cnucok BUKOPHUCTAHUX J7KepeJT

1. Janoman E., @ypyckap A., Aoune I. Padioinmepghetic LTE B neransx// Mepexi ta CucremMu
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2. Hlanazinos A. IlepcnextuBu LTE //Texuonorii i 3acobu 3B’s13ky. 2009. Ne6. C.36-38. ISSN
1562-7144.
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BUKOPOCTAHHS HOBITHIX ®PEMMBOPKIB J1JI1 ®POHTEH]T
PO3POBKH

B mam gac iHTepHET CTaB HEBiI' €MHOIO YaCTHHOIO HAIIOTO JKUTTA. [HTEpHeT — Ie
Benmue3He cxopuiie iH(opmarii Ta cmocodu i1 mepemawi. Meroro Hamoi JOMOBIfI
PO3TISIHYTH BEO-IIPOEKTH Ta MOBH, 33 JOIIOMOTOIO SIKMX (OpMyeThCs iX CTpYyKTypa.
Moga mine mpo HTMLS5 Ta HOBiTHI HOmMOBHEHHS Ta (PEHMBOPKH, IO TOIMOMOXYTH
posmuputy MoxirBocTi HTML Ta cKOpOTHTH 9ac Ta CIIPOCTUTH PO3POOKY.

VY Toit yac sk HTML cTpyKTypy€e JOKYMEHT i TOBOPHTH Opay3epy, sSKy G YHKIIIIO Ma€e
MIEBHUI eJIeMeHT (4u OyJie 11e TOCIIIaHHS Ha iHITy CTOPiHKY a0o0 3aronoBok), CSS Bumae
Opaysepy IHCTPYKIIT PO T€, K BUBECTH IEBHUI €IEMEHT — OQOPMIICHHS, PO3MIIICHHS
mporanuH i nosurtionyBaHHs. Skmo HTML e Gamkamul i HeriMHaMu, SKi CKJIAJAl0Th
CcTpyKTYpy OynuHKy, CSS € mrykaTypkoro i papOyBaHHIM IS HOTO OOPOOKH.

Aune Bukopuctranns uucroro HTML ta CSS 3abupae Gararo wacy Ta cwi. Tomy
PO3POOHUKY BUPIIIMIN BUKOPHCTOBYBATH TOTOBUH MOPTQENb IHCTPYKINI Ta XaKiB I
3pYdHOCTI Ta IIBHAKOCTI po3poOku. HasmBaioTe Tak pimeHHS (QPEHMBOPKOM.
PosristHemo 2 tumy ¢peiiBopkiB Sass Ta Bootstrap.

SASS — me meramoBa Ha ocHoBi CSS, mpu3naueHa mis 30UTBIICHHS piBHA
abcrpakmii CSS komay Ta crpomeHHs GailliB kackagHuX TaOomuib cTmwiro. SASS Hamae
OinmpIe MOXKIIMBOCTEH 1 cBoOOmM mpu HamcaHHi CSS s ctBopeHHS caifriB. Lle sx
mporpamMHa MoBa BcepenuHi CSS. Bu MokeTe BHKOPHUCTOBYBATH INOCH IOMIOHE JIO
GYHKIIH 31 3MIHHUMH, JIOTIYHO CTPYKTYpYBaTH Ball KoJ (CTPYKTYpOBaHICTh CTHIIB i
KJIaciB).

Bootstrap e gynoBuii (GppeliMBOPK Ul CTBOPEHHS CyJacHHX, Kpoc-Opay3epHHX i
cTaHmapTH30BaHNX iHTepdeiiciB. [Ipomxymana crpykrypa xomy HTML, javascript i CSS
JTa€ BaM MO>KJIMBICTB CTBOPIOBATH 03111 Halpi3HOMAHITHIIINX eJIeMEHTIiB iHTepdeiicy i
CITKy caiity. Bootstrap BuxopucToBye HoBiTHI MosmBocti HTML i CSS. Bonu MoxyTh
HE MATPUMYBATHCSI CTapUMH BepcisiMu OpaysepiB. B mepury gepry Oyasre obepesxHi 3
IE7 i 8. INounnaroun 3 Bepcii Bootstrap 2 Bci MakeTH CTBOPIOBaHi 3 HOTo JOIOMOTOI0
CTaJIM aJaNTHBHUMHL.

Cnucoxk BUKOPHUCTAHUX [7KepeJT

1. http://ru.wikibooks.org/wiki/Html5
2. http://ru.wikipedia.org/wiki/HTML
3.  http://mskit.ru/news/n91731/
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MEPENIKOJIA BIIPOBAKEHHS TEXHOJIOTTi LTE B YKPATHI

3 PpO3BHTKOM CYYaCHHX TEXHOJNOTiH, BHHUKJIA TmoTpeba y JOCTyI JIO
BHMCOKOIIBUIKICHOTO IHTEPHETY 3a JOIMOMOr0K MOOLITEHUX MPUCTPOIiB. He cekper, mo y
BCbOMY CBiT1 aKTHBHO BITPOBA [KYETHCS TEXHOJIOTISI MBUAKICHOT repenavi nanux LTE —
CHCTEMH 0E3MPOBITHOr0 MOOLITEHOTO 3B’ SI3KY YETBEPTOTO IMOKOJIHHS.

4G MOOITBHHUI 1HTEPHET BXKE JAaBHO CTAaB HEBII'€MHOIO YACTHHOIO JKUTTS YKUTEJIB
3axiTHHX KpaiH. B mux xpaiHax xopucTyBadi MOOUTBHHX MPUCTPOIB MOXKYTH IPHHMATH i
oTpuMyBaTh (aitnin Ha wmBHIKOCTI A0 100 MerabiT 3a CeKyHAy, 3/IiHCHIOBaTH
BiJICO3BIHKY, MeperisaaT motokoBi HD-Bineo, npu 1ipomMy nepeOyBaroun B Oyab-sKiit
Touli kpaiHu. B YkpaiHi MakcuManbpHa MIBUAKICTE MOOITBHOTO IHTEPHETY Ha JESKUX
TepuTopisx He nocsrae i 20 M6/cex.

Mepexa crangapty LTE Bimpi3HseTbcs BiJ padiire po3podieHoi cuctemu 3G
MOTIMIICHUMH TEXHIYHUMH XapaKTePUCTUKAMH, BKIIIOYAI0YH MaKCUMAIbHY IIBUJIKICTh,
3 SKOK 3IIHCHIOEThCA Tiepenava iHpopmMalii. I[lodymoBa mepex LTE wmoxHa
3MIIHCHIOBATH SK Y HOBUX YaCTOTHHX CMYTaX, TaK i y BXKe HasiBHUX y ONEPATOPIB.

JlaBaiite 3’siCyeMo, IO € MPUYMHOIO 3aTPUMKH BHpoBapkeHHS TexHonorii LTE B
VYkpaini:

e  BincyraicTs ninensiit Ha 3acrocyBanHs TexHonorii LTE B YkpaiHni;

e  BijcyTHICTH BUIBHUX YaCTOTOTHHX JIialla30HIB TS JAHOI TEXHOJIOTT;

e HenocraTtHiii TONMMT Ha BHUKOPUCTAHHS pI3HMX IHTEPHET CepBiciB Ta 3a
CTOCYHKIB;

e JlepkaBa He BXWBA€ 3aXOJiB JUI KOHBepcil 1 NMpoBedeHHS KOHKYPCIB Ha
gactotu 3G;

e [Ipobnema 3 ycTaTKyBaHHSM, SKa TIOB’si3aHa 13 TICBHUMH OCOOJMBOCTSIMH
ceprudikarii B Ykpaiti.

Onepatopu 3apa3 3allikaBlieHI B SKHAHIIBUANIOMY TIPOBEJCHHI KOHBEpPCIii
4acTOTHOTO pecypey uist 3G 3 METOI PO3BUTKY Ta 3aITyCKY TOCIYT HOBOTO ITOKOTiHHS.
I3 3pocTaHHSAM TONMHTY Ha MIBHJIKICHI TIOCTYI'M Ha OCHOBI MOOUTBHOI mepenadi JaHuX,
oreparopy OyIyTh HAPOIIYBATH MPOIYCKHY CIIPOMOXHICTh CBOIX MEpEk MOOLIEHOTO
IICJ] (mmMpoKOCMYroBOro JOCTYIY) Ha iCHYIOUild 0a3i. Y Mipy PO3BHTKY TE€XHOJOTiT
LTE i nogansmoi eBomromii crannapty LTE Advanced, 3 poctom o6csry MOOUTEHOTO
Tpadiky, MIIBUIIEHHS BHUMOr 0 THPOMYCKHOI 3JaTHOCTI, a TaKOK 3a HasBHOCTI
JTIOJATKOBHX 9acTOT (200 MOMKIIMBOCTI JUTS 1X KOHBEPCii) B IOBTOCTPOKOBIN MEPCIEKTUBI
MOXJIMBUI kKomepriiauil 3amyck LTE i B Ykpaini. Lle moxna Oyme 3poOutm Bxke 3
ypaxyBaHHSM JIOCBily pO3TOPTaHHS TaKUX MEPEXK B IHIIUX KpaiHaX.

Hayxoeuii kepisnux — B.1. Brusniox, acucmenm
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BUCOKOYACTOTHHUI KBAPIIOBUM ®LIIHTP

B mponeci cTBopeHHs HacTymHOI MOmUdiKalii OrIIoBOi palioNoKaIiifHoOl cTaHI],
a came TpH po3podrri MoxepHizarii moxyns KI' — KorepeHTHOro reTepoiiHa, BUHHKIIA
HEOOXiHICTh BCTAaHOBJCHHS (IIBTpa HAa BHXOIl IIECTH KBapIOBHX T'€HEPaTOpiB,
BCTAHOBJIEHHX B IboMy Moxyini. DyHKmiero mporo ¢ireTpa € MpHUAYIIEHHS OOKOBHX
TapMOHIK, sIKi 3’ IBJISTIOTHCS TIPH TTEpealiTyBaHHI YacTOTH.
Jlyxe e(peKTHBHUMH Ta JISTKUMH Y BUKOHAHHI € KBapuoBi (QUIBTPH, TAKUM YHHOM,
Oyrna rmocTaBiieHa 3a/1ada — CTBOPHUTH KBapIOBHH (DLIBTP 3 BiITOBIIHIMH ITapaMeTpaMu:
- IEeHTPATBHOIO JacToToro 25 MI'm;
- CMYTOIO IPOITyCKaHHS He MeHmIe 6 kI 1
- BTpaTaMH 3a MOTYXHICTIO He Oinbire 3 1b;
- 3aTyxaHHS y cMy3i 3arpumka He MeHmte 30 ab;
- 3aTyxXaHHS y cMy3i IporryckaHHs (0e3 BpaxyBaHs akTHBHUX BTpar) 3 1b;
- HepiBHOMIPHICTH YacCTOTHOI XapaKTepHCTHKH y CMY3i MPOIYCKaHHS He

oinemie 2 1b.
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Puc.1 Tlpukia g 90THPHUITONKOCHOTO KBapIOBOro (hinbTpa
3a OmOMOror MeToIuK mpencrasienux y [1,19], [3,21-27], [2,117], [4,158], [4,49]
Oymu po3paxoBaHi HeoOXimHi Koe(iIlieHTH Ta MOOYJOBaHMI KBapmoBHH QiITBTP
BartepBopTa 3 HEOOXiJHIMH HTapaMeTpaMH.
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PULL UPS DETECTOR, BASED ON MOBILE PHONE
GYROSCOPE AND ACCELEROMETER

The development of technologies brings people to a new level of thinking, acting
and living. Your time becomes more expensive. The importance of time-management
efficiency for personal productivity in modern society, when rapid changes in
globalization and internationalization of economic processes have a greater impact on
human performance, is obvious. The greater part of the success of these processes is
predetermined by the personal ability to spend time properly.

The only thing that can distract you from proper time usage is health. So we want to
present you Pull Ups Detector , based on mobile phone gyroscope and accelerometer.

Detector has such advantages:

. Personal trainer, which is always with you;

. No need to spend time to go to the gym;

. Saving money;

. More accurate assistant, than human.

Our application is good base for creation of full mobile applications which will be
used as personal trainer. We developed an algorithm which can calculate amount of pull
ups. So this algorithm can be used in any kind of personal trainer-like application. That
was our goal.

Due to that fact, that modern gadgets equipped with MEMS gyroscopes and
accelerometers, we decided to create our application on Android base. Implementation
of out algorithm is based on gyroscope and accelerometer data, received with Android
OS libraries. So the main steps of algorithm can be represented as:

1. Receiving output data from android device MEMS.

2. Applying filters to obtained data to reduce measurement error.

3.  Transforming data into required coordinate system.

4.  Analysis and processing data to count pull ups.

References
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PROBLEM STATEMENT OF FLIGHT CONTROL SYSTEM DESIGN IN THE
PRESENCE OF STOCHASTIC DISTURBANCES

Unmanned air vehicles (UAVs) offer fundamental advantages over conventional
manned aircraft in many applications, providing a cost effective and enabling
technology which can be used in situations too dangerous for human pilots to perform.
In fact the manipulation of such UAVs requires necessary stability, performance and
robustness [1]. Sometimes a vehicle operates in severe atmospheric conditions, i.e. flies
in a turbulent air, wind gusts presence, and control problem becomes even more
challenging. Of course, the ability of UAV to complete its mission depends on the
quality of its flight control system.

In the previous work [1] we have paid attention on the influence of the number of
on-board sensors on the accuracy and robustness of flight control system, ignoring
parameters of turbulence. This research is focused on our future solution of flight
control system design problem of the longitudinal motion of the small UAV under the
impact of external random (or stochastic) disturbances. Turbulent wind is the main
source of stochastic external disturbances during the flight. Thus, the model of external
disturbances is approximated via Dryden filter model [2], presented in state space:

x(¢) = Ax(?) + Bu(z);
y(t) = Cx(t) + Du(z),
where A, x(t) are the n xn state matrix and the nx/ state vector respectively; B, u(t)
are the nxm control matrix and the mx/ input of Dryden filter (white noise)
respectively; y(t) is the /x/ measurement vector; C is the /xn observation matrix; D is
the /Xm matrix of the direct transfer of control from input to output.

Tasks which should be solved in order to complete the work include forming of
mathematical model of atmosphere disturbances, order to apply the procedure of optimal
deterministic controller synthesis. There will be estimated accuracy and robustness of
the designed flight control system under the influence of significantly intensive
stochastic disturbances.

The solution of the problem that was set in this paper will be applied for longitudinal
channel of small UAV with the help of MatLab software.

References
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METOJUKA MPOTHO3Y NNOINMUPEHHSA PAJIOXBUJIb B YMOBAX MICTA

Mera poOoTH: METOMKA MPOTHO3YBAHHS BTPAT IOLNIMPEHHS PaJiOXBHIb B YMOBaX
MicTa 3 ypaxyBaHHsIM JH(pakiii Ha HEOTHOPIMHOCTSIX pestbedy MiCIEBOCTI.

Ha cporommi icHyroua MeTOIWKa NPOrHO3YBAHHS BTpAT IOMIMPEHHS PaioXBIIb
IpyHTYeThest Ha Mozen Okymypa-Xara, sika J03BOJISIE BU3HAYHUTH JIMIIE yCepeIHEeHHI
pajiyc 30HH JOCSHKHOCTI 32 yeepeTHEHMMH BTPaTaMH MOIIMPEHHS B YMOBAX MicTa.

OcHoBHEM HenonikoM Mmozeni Okymypa-XaTa € Te, IO BOHA JI03BOJISIE BU3HAUUTH
JUIIEe YCEepeHeHI BTPAaTH TNOMMPEHHS pagioXBWIb, TOOTO BEIUUYHHY IIEBHOT'O
YCEepPEeTHEHOr0 PajliyCy 30HH JTOCSHKHOCTI. AJie peajibHa MICIEBICTh MICTHTH BEIHKY
KUTBKICTh TIEPEIIKOJ, SKi BIUIMBAIOTh HA BEIIMYMHY OCIAONCHHS pajioXBHII, Ta
TIOB’s3aHy 3 UM BEIIMYHUHY JaJIbHOCTI CTIHKOTO 3B SI3KY.

Meronnka Oxymypa-Xara po3poOisuiacst sl Micta Ty Tokio, y sIKOrO BHCOKa
IIIJIBHICTE 3a0ymoBH 1 3HaYHMI pO3KUI 3Ha4deHb BHCOT. OCKUTBKM B YKpaiHi MICT 3
noziOHOI0 3a0y/IOBOIO HEMaE, JaHa MOZENb He BijoOpaskae peanbHHil CTaH IOMIMPEHHS
PaiOXBUIIb.

Jlns BpaxyBaHHS AUQPAKIIHHUX SIBAII Ha OyIMHKaX 3 KOHKPETHUMH BHCOTaMH,
TIPOTIOHYIO ITOCITIZIOBHE BUKOpHCTaHHS Mozeneit Okymypa-Xara Ta Yondima-Ikerami.
OcTaHHS MOZIENb JT03BOJISIE BpaXOBYBAaTH HAsBHICTH EPEIKO]] — OYiBIb, CIIOPYA Ta iH.,
mo 3abe3medye OUTBII BHCOKY TOYHICTh BH3HAYEHHS BiJCTaHi CTIHKOTO 3B’S3KYy B
3aJIC)KHOCTI BiJ] HANpsIMy B yMOBax MicTa. Y Mili MOJENi PO3TISIAOThCS JBa PI3HUX
BHTAJKA TOMMPEHHS pPaIioXBWIb: JIiHIS THpsAMoi BHAMMOCTI 1 3aTiHEeHa 00JACTbh
npoctopy. Bucotn OyanHKIB i X MPOCTOPOBE PO3HECEHHS Y3/I0BXK MPSAMOI BHIMMOCTI
MOJIEITIOETHCSI MHOKHHHAMHE I PaKiHHIMI BTpaTaMH Ha 3aBajii.

TaxuMm 9MHOM, 3aIPONOHOBAHA METOAMKA IPOTHO3YBAHHS 30H JJOCSDKHOCTI MOJISTAE
B TIOCIIJJOBHOMY BHKOpHCTaHHI Mozeneil Oxymypa-Xarta Tta Yondima-Ikerami Takum
YUHOM, IO0 CIOYaTKy BH3HAYMTH yCEpeTHEHWH pajiyc 30HH JOCSDKHOCTI, a jmani
BpaxyBaTH IU(PAKIiiiHI BTpaTH Ha [UITHKAX 3 BHPAXEHHMH IIepeInkofamMu. Taxa
METOJMKAa JacTh MOXJIMBICTb BpaxOBYBAaTH pEATbHUI penbed, M0 TO3BOIHUTH
T IBUIIUTH SKiCTh IIPOTHO3YBaHHS 30H JOCSHKHOCTI 1 po3TanTyBaHHsI 0Q30BUX CTaHIIIH.
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BIPOBAI)KEHHSI TEXHOJIOI'TI SDR B IABOPATOPHUM IIPAKTUKYM
O TN CHUILJITHI: «OCHOBHU MOBYI0BH MPUCTPOIB ITPUMAOMY TA
OBPOBKHU CUT'HAJIIB»

Jlst oHOBNIEHHS 1aGOPAaTOPHOTO MPAKTHKYMY IO JMCIMILTIHI «OCHOBH ITTOOYIOBH
MIPUCTPOiB NpHMaHHA Ta 00poOKH curHaiBy» Oymo odpano RTL SDR VKB mpuitmau.
Jlaauif mpucTpiii MpU3HAYCHMH B MEpIIy 4epry IS Pi3HHX eKCIepHMEHTIB, a caMe:
MIPOKOHTPOTIOBATH 1 BU3HAYUTH SKICTh NPOXOKEHHS BXiJHOTO CHUTHATY, HPUHHITH
curran Bix APRS maskis. Lleit SDR-npuiiMad MO)kKHa BUKOPHCTOBYBATH SIK TAHOPAMHY
npuctaBky 10 KB TpancuBepa, Sk CeIeKTMBHMI BUMIPIOBAY 1 SIK aHAJI3aTop CIIEKTPY.
KpiMm 1mx MoX¥JMBOCcTeH TpmiiMad MOKHA BHKOPWUCTOBYBAaTH 1 3a TIPSIMHM
npu3HadeHHsM. BeranoBuBmm mnporpamy SDRSharp, MaeMo MOXXIHBICTE AWBUTHCS
miudpose TV B cranmaprax DVB, DVB-T, ciyxatu mudpose DAB+ i ananorose FM
pamio.

Jlist po3poOku 1abopaTOpHOro MPAaKTUKYMy OYJIO 3aCTOCOBAaHO HACTYITHY MOIENb
pecusepa - RTL SDR DVB-T DAB RTL2832U R820T. I"onoBHI 0COOIMBOCTI JAHO! MOJIENi:

- Jiamazon wacror: 24 - 1750 MI'm.

- Monymsmisi: AM, FM, NFM, LSB, USB, CW.

- Cmyra ormsiny: 3MmiHtoeTses Bif 250k mo 3MIm.

- Uyrmusicts: 0.22 mMxB.

- Junamivnuii miamazon: 50 nb (B pexumi CW).

- Bumorn no I1K: Oyab-sikuii cydacHUiA.

- Omeparriitaa cucrema: Windows, Linux.

BukopucroByroun mporpamue 3abesnedenHs SDR# s Hamoro pecuBepa, MH
MOXEMO TPHHHATH TOTPiOHY HaM pamioCTaHII0, BHKOPHCTOBYIOUHM IIPOTpaMHi
HaJIAIITyBaHHS, Ta CIIOCTEPIraTH 3a 3MiHAMHU CHEKTPY NPHIAHATO! CMYTH 4acToT.

Y mporpamy JrabopaTopHUX poOIT 3aKIaeHO K 3arajbHe O3HAWOMIICHHS 3 TIPHUHIATIOM
po0OTH TpHUCTPOIO, Tak 1 TporpaMHUM 3abesnedeHHsM. JIabopaTopHWIT  TIpaKTHKyM
3aKITIOYAETHCS Y BUBUEHHI CIIEKTPY HPOrPaMHOro 3a0e3nedeHHs (ke MOCTIHHO OHOBIIOETHCS)
Uit poOOTH 3 TIPHIMadeM Ta OCHOBHUMH HOro QYHKISIMH. Y TMKIT poOiT Oyzie po3ryITHyTO
HAJIAIITYBaHHS TIPAJIJy U PI3HUX 3aBIaHb, BKIIOYAIOIN POOOTY i3 HANAIITYBAHHS, 3aIUCy i
TIPOBEZICHHSI €KCIIEPUMEHTIB 13 OCHOBHHMM IIPOTPAMHMM 3a0€3TICYeHHsIM, TaK 1 poOOTH T10
CHCTeMI CTEXKEHHSI 3 CYITyTHHKaMH, TIPHoMY aHaoroBoro TBiT..

[Nomaneme BuB4YeHHS TexHONOrii SDR macTe 3Mory po3MMpWUTH 3HAHHS 13
JCIATUTIHA «OCHOBH ITOOYIOBM MPUCTPOIB NMPHUHOMY Ta 00OpOOKH CHTHAJiB» Ta HaOyTH
HOBUX HaBUYOK POOOTH 13 LM CIIEKTPOM TEXHOJIOTIH.
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POJIb ABIAIIIHHUX NNEPEBE3EHB
B PO3BUTKY TYPUCTHYHOI TAJTY3I

B Hami 1HI TypH3M CTaB MacOBHM COIlialIbHE-eKOHOMIUYHHUM SIBUIEM MiKHAPOIHOT'O
Macmraly. AOGM 3eKOHOMHUTH dac OiNBIIICTH JIOJeH BHKOPHCTOBYIOTH HANIIBUIIIINM,
koMdopTabenbHUI TpaHCIIOPT JUISI MIKHAPOJAHUX TOAOpOKeH - aBiamiitamit. [lpu
(dopMyBaHHI i IPoAAXKyY KOMIDIEKCHO! TYPHUCTHIHOI TTOCIYTH, TYPY, OIHI€I0 3 OCHOBHHX
CKJIQJIOBUX € TPAHCIIOPTHA, aJUke Oe3 Hel peati3amis MogopoKy HEMOXKIIHBA.

[poanani3zyBaBImM AMHAMIKY Maca)KUPCHKUX aBianepeBe3eHb CTaHOM Ha CiueHb-
cepriedb 2004-2014 poku 3a manumu [lepxaBHoro Komitery Craructuxu Ykpainmu,
BapTO CKa3aTH, II0 BOHA HE € OIHOPITHOIO, CTa0IIBHO 3pOCTalodor0 abo CragHoo, aje
BHIIUISETBCS YiTKAa 3aJICKHICTh aBialepeBe3eHb BiJl COIIAIbHO-€KOHOMIYHOTO PiBHS
KHUTTSI HACENeHHS, pI3Ki CIaaM TIONMUTY CIOCTEpIiraeMo y TEepiogd Tak 3BaHUX
€KOHOMIYHHX, TONITHYHO-COMiaNbHUX Kpu3, sIK , Hampukmax y 2008-2009 pokax, y
2013-2014 pokax. Ane BapTO BiAMITUTH, IO 3 POKAMH TYpPHUCTUYHI IIOTOKH SIK B'i3HOrO
TakK i BUi3HOTO TYPH3MY JIAIIE 301TBIIYIOTHCS, IO CBIAYHUTE PO HENlepepBHHI PO3BUTOK
TYpPUCTHYHOI 1 TpaHCHOPTHOI Tamy3eil. [1pubmusao 35% ycix mepeBe3eHb NpHUIALac Ha
TIOBITPSTHAI TPAHCIIOPT, aJDKe Y HaIl Jac OUTBIIICTh TYPUCTUYHHUX areHTCTB IPOMOHYIO
CBif IPOIYKT, BKIIIOYAIOYH Y HHOT'O MTEPEIIiT.

3rifHO 31 CTATHCTUKOIO TEMITH 3pOCTAHHS IIOMTYISIPHOCTI aBiaTPaHCHOPTY BHINE, HIX
aBTOTPAHCIIOPTY, M0 OOYMOBIIOETBCS BCE OUIBINNM pO3IIMPEHHSM Teorpadii
TIOTOpOXKEH Ta iICHYI0UOi CTIHKOIO TEHAEHIIEIO IO CKOPOUYEHHS TEPMiHIB IOOPOXi Ha
KOPHCTB IX YacTOTH (3pOCTaHHS KOPOTKOCTPOKOBMX TYpiB Ha maieki Bixcrani). Bee me
BHKJIMIKA€ MMAIBHY YBary TYPUCTCHKOTO Oi3HECY JIO aBlalliifHUX MEPEeBE3CHHSX, a JIITAaKH
BBa)KAIOTHCSI HAWTIOIYJSIPHIIIIMM BHIOM TPAHCIIOPTY B CBiTi. Lle % MokHa cka3aTH i mpo
aBiarepeBe3eHHs B TypU3Mi.

XapaKTepHOI 0COOJIUBICTIO CYJacHOTO TIEPIONy € Te, IO aBiallepeBi3HUKU Y KpaiHH
3MIHCHIOIOTh TIPOIEIYpU ajamnTaiii 0 BUMOT (DYHKIIOHYBaHHS aBiaKOMITaHil Ha
CBITOBOMY PHHKY aBiaIliffHux mociyr. He3Baxaroun Ha CKiIaJHe MOJITHIHE CTAaHOBHIIE
B KpaiHi aBiakoMmaHii PO3BHBAIOTHCS, PO3IIUPIOIOYN CBOi reorpadidHi TOPHU3OHTH,
BiJJKpMBAIOYM HOBI MPsIMi TaJIeKOMAariCTpaibHi peiich.

[NoBiTpstHMIT TpaHCHIOPT € ONHI€I0 3 HAWOUIBII MIBHAKAX 1 AWHAMIYHHX 3a
PO3BUTKOM Taiy3eil CBITOBOrO T'OCHONAPCTBA 1 3 KOXKHUM POKOM 3aiiMae Bce OLTBII
MIIHI TO3UIIi B 3arallbHOCBITOBIM TPaHCIIOPTHIA CHCTeMi 3apa3 y CBITI HAIIIYETHCS
oimpme 1300 aBiakommaniil. B cepennpoMy B pik Ha aBiapeiicax IepeBO3UTHCS OIN3BKO
1,5 mupa oci6. MixkHapoaHi TOBITpSIHI CITOMyYeHHS 3a0e3nedyloTsh 3apa3 moHax 470
MePEeBi3HUKIB, OMm3bko 250 3 HUX 3AIHCHIOIOTH MIKHAPOMHI PETYJSpHI aBiapeucH.
Typusm 1 TpaHCOpPT — JABI B3a€MOIOB'SI3aHMX CKJIAIOBI, IO PO3BUBAIOTHCA 1
Ha3/I0TaHSIOTh OJHE OIHOTO 3a IPHHIMIIOM IOMHTY — MPOMO3MIII, SIKI PeryTIol0ThCsS
PHUHKOBHM MEXaHi3MOM.

Hayrosuii kepisnux — Jlonec Poopicec M.Y., kano .exoH. nayk, doyenm
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EKOHOMIYHI ACITEKTH PO3BUTKY ABIAIIMHOI TAJTY3I
TA MAJIOT ABIAIIIL B YKPATHI

Po3BuTok aBiamiifHOi Tamy3i Ta Mamoi aBiamii B YKpaiHI HEMOXIMBHI 0e3
OOTPYHTOBAHOTO MEXaHi3My YITKOrO pPO3MOAUTY (hiHAHCYBaHHS MiX JepKaBHUM Ta
KOPITOPaTHBHUMH 1HBECTHUIIISIMU B paMKaX CIIUTBHUX MPOEKTIB.

VYopomosxk 2013 poky KOMEpIiiiHI MacaXMpPChbKi Ta BaHTAXKHI TEPEBE3EHHS
3nificHroBamn 40 yKpalHCBKMX aBiaKkOMIIaHid, BHKOHaHO 96 THc. peidiciB. Ha
MiKHapOoAHUX JiHisSX y 2013 pori nepeBe3eHo 6,9 MIIH. Maca)XupiB, y Mexax YKpaiHu -
1,2 muH. nac.. CriBBiTHOIEHHS MIXXHAPOTHUX Ta BHYTPIITHIX MMEPeBE3CHb YKPaTHCHKUX
aBiallepeBi3HUKIB 3a TiJACYMKaMH poky ckmano 85 Ta 15 % Ha KopuCcTh
MikHaponuux. QiHaHCYBaHHS aBiamiifHOI Tamy3i 3Bakaroul Ha (DiHAHCOBO-€KOHOMIUHY
KpHU3y, 3AIHCHIOETHCS 3a PaXyHOK CTa0UII3aIiHHOTO (hOH/TY.

Ha puHKY macaXWpchKHX HepeBe3eHb YIPOJIOBX POKY MpaIfoBaio 33 BITUM3HSHI
aBlakoMIIaHii, cepel SKUX AOMIHYIOUE MOJIOKEHHS 3aiiMajIi aBiakoMItaHii «MiKHapoIHi
aBianmiHii Ykpaiam», «Bi3z3 Eiip Vkpainay, «Otelip-Ykpaina» ta «Po3za Birpis». Ha
MDKHAPOJHUX PETYSPHUX JIHISX BITYM3HIHUMHU aBiakoMmanismMu y 2013 pori
nepeBe3eHo 4,4 MiH. mac., Toai Sk y 2012 porri Oyno nepeBe3eHo 4,7 MITH. MacaKHUpiB.
3a ofcsraMy Maca)KUPCHKUX IEPeBE3eHb y NbOMY pOIi BITYM3HAHUH PEUTHHT
MPOJIOBXKYIOTH ~ OYONIOBaTH  aBiakommaHii  «MAVY», «AepocBity, «/lHinpoagsiay,
«lonbacaepo», «Po3a BiTpiB», «ABiaminii Bi33 Eiip YkpaiHa», siki BUKOHY!OTH 91
BiJICOTOK 3arajJbHOJIEpP’KaBHUX 0OCATIB ITepeBe3eHb.

3abe3neueHHs Ha HABUIIOMY PiBHI O€3MEeKH MacaXHpiB Ta SKOCTi 0OCITyrOByBaHHS,
30UTBIICHHST 1HTEHCHBHOCTI TONBOTIB Ha JIIOYMX MAapIipyrax Ta BHUXiJ Ha HOBI
HanpsIMK{, HaMaraHHs JOCSATTH IIOKa3HMKIB TPOBITHUX CBITOBHX aBiaKOMITaHIH MO
MMYHKTYAJIBHOCTI Ta PEryJSpHOCTI BUKOHAHHS PEICIB Ta ONTHMI3allis iX CTUKOBKH,
PO3IIMpPEeHHs CIIBIpamni aBianepeBi3HUKIB Ha 3acamax «Kommepinry, «lHTepmaitm» —
caMe IIi IPUHIMIHN € TIPIOPUTETHUMH B CTpaTerii pO3BUTKY MPOBITHNX aBiaKOMITaHiN Ta
CYTTEBO BIUIMBAIOTH CHOTO/IHI Ha 301IBIIEHHS 0OCSTIB IepeBe3eHb B Y KpaiHi.

AKTyanbHUM € 111 YKpaiHM BCTAQHOBJICHHS B SIKOCTI TIPIOPUTETHOTO 3aBIAaHHS
(dopMyBaHHS ~ KOPIOpaTHBHUX (iHaHCOBMX (OHIIB  PO3BHTKY, W0  3abe3medye
3aJI0BOJICHHS TOTEHIII{HOrO IIONMUTY Ha MACaXHWPChKi Ta BAaHTAXKHI IEPEBE3CHHS, a
0co0JIMBO Ha CIIEIiaJIbHI BUIU aBiallifHUX POOIT, IUISIXOM 3aJTy9eHHS aBiallepeBi3HUKIB
Ta Oi3Hec-mapTHEpiB, Yepe3 JBOCTOPOHHE PO3MIMPEHHS iXHIX KOMEPUiHHHWX IpaB, sKi
3MOXYTh HaJlaTH BiJIIIOBiJHY €MHICTh PHHKY Ta KOHKYPEHTHI TapupH Ha HbOMY. ApKe
TIEPCTICKTHBHIUM JUTS YKpaiHU € TaK0XK PO3BHTOK Oi3HEC-TIEPEBE3CHB, M0 3/IIHICHIOETHCS
TakoXX 1 Majolo aBiami€ro, 1 (piHAHCOBE MAPTHEPCTBO € HAMCYJYACHIIIMM IILIIXOM
PO3BUTKY JUIS IIHOTO.

Hayxosuii kepisnux — O.B. Ilonosuu, kano. ekon. HayK, 00yeHm
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THE DEVELOPMENT OF AVIATION IN SRI LANKA

The story of flight in Sri Lanka then begins in earnest. Going back 3,000 years was
King Ravanna’s Vimana. The first recorded successful take off and landing of a
powered aircraft in Sri Lanka was by a Bleriot plane from the Colombo Race Course on
07 December 1912.The first aircraft to arrive Sri Lanka is Bleriot Monoplane. During
World War I, Colonies in London for the purchase a fighter plane. The plane that was
purchased was a Farman FE2B and it was named "The Jaffna".Sri Lanka’s first
aerodrome established in Ratmalana (27th November 1935).In 1943 Ceylon took a giant
step into international aviation, Started “Qantas Empire Airways Indian Ocean Service”.
It was a regular service during 1943-1946 operated Catalina Flying boats taking off from
Koggala Lake.

Commencement of World War II, The Royal Air Force brought in Hawker
Hurricane and Fulmar fighters and Bristol Blenheim light bombers. The RAF had 14
bases in Sri Lanka.127 Japanese aircraft attacked Sri Lanka. Colombo was defended by
42 fighter planes and also Blenheim light bombers. Paulis Appuhamy obtained his
Licence in 1953, the first pilot to fly wearing a sarong. For 32 years Air Ceylon was
established even before Ceylon gained independence. (Douglas DC-3 Dakota) Air
Lanka commence operation on 1st September, 1979.Sri Lanken Airlines founded in
1947, hubs in Bandaranayaka International Airport & Mattala Rajapaksha Airport. Fleet
size 24 and destination 34. Fleet — A320 - 8 A330 -7 A340 — 6.

The Business Turnaround Plan
m Key Aspects of the Plan - “Earn more, spend less and waste not”.
Restructuring of passenger and cargo revenue generation.
Restructuring of route network.
Savings through increased fuel efficiency.
Reducing company’s fixed costs.
Renegotiating of contracts with service providers.
Optimising of sales channels.
Reduced IT and Communication costs.
Increase Productivity by focusing on People, Process and Technology.

Supervisor — G.N. Yun, doc. of tech. sciences, prof.
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OCOBJIMBOCTI BUBHAYEHHS ®IHAHCOBOI'O PE3YJIBTATY BIJ]
OBCJIYT'OBYBAHHS ABIATEPEBE3EHb AEPOIIOPTOM «BOPUCTILJIb»

ABiariiiHa Taly3p € CTpaTeriyH0 BAXKIMBOIO 1 3aiiMae TPIOPUTETHE MICIE Y
PO3BUTKY HAPOAHOTOCHOJAPCHKOr0 KOMILIEKCY Y KpaiHu.

MixHapormauii  aepormopt "Bopucmine" € nepikaBHAM  HiNPHUEMCTBOM, IIO
3abe3neuye 55% aBianepeBe3eHb B YKpaiHi, 00cmyroBye moHan 50 aBiakoMIaHii, 1o
3iCHIOIOTH MONBOTH B Oimbmr Hixk 100 kpaiH CBiTY.

AeporopT € 6a30BUM [Tl HAWO1JIBIIOT0 HAIlIOHATBHOTO TICPEBI3HUKA - aBiaKOMITaHi1
"MixHaponHi aBianminii Ykpainu". TpuBana cmiBmpans 3 0a30BHMH aBiaKOMIaHIsSIMH,
CTIpsIMOBAHA Ha PO3IIMPEHHS MapIIpyTHOI Mepeki aeporopTy, 301 IbIIeHHST YaCTOTHOCT1
peiiciB Ha MEepCHEeKTHBHHUX HaNpsIMKax, a TAKOX IPOBOIITHECS POOOTH i3 3aydeHHS
HOBUX aBiallepeBi3HUKIB.

Mixnapornuuii aeporiopt "Bopucmine" 3abesmedye Omu3bK0 65% aBiamiifHUX
MacaXUPCHKUX TepeBe3eHb YKpaiHu, i MOpidHO 0OCITYroBYye MOHAX 8 MITH. acaKHpiB.
[[poro poky mporHo3yeTses MaxiHAs HacaKHpornoToky Ha 10% mo nmpubmmsao 7140000
4OJIOBiK. MUHYJIOTO POKY aepoIropT CKOPOTHB MacaXHponoTik Ha 6,5% - mo 7,93 muH.
oci0.

Y uepBHi 2014 poky B aepomoptry "bopucminp" 30UThINIMNACE KUTBKICTH
MDKHapOIHUX PEHCiB, mo 3'erHyroTh KuiB i kpainu €Bporu Ta A3sii.

3rigHO 3 TPOeKTOM (DIHAHCOBOTO IUIAHY YHCTHH NPHOYTOK MIKHAPOIHOTO
aeponopTy "bopucmine" 3aTBepKEHOr0 PO3MOPSPKEHHIM ypsaay Bix 9 mumas 2014 p.
neped6aveHo 30uTbImeH s gucToro npudyrky Ha 50% B mopiBHsHHI 3 2013 p. 1o 189
600 000 rpH. 30inbIIeHHST TOXOAHOI YACTHHH 3a0e3MeYeHo 3a PaxyHOK IiBHUIIEHHS
e(eKTUBHOCTI BHUKOPUCTAHHS KOMEPLIHHMX IUIOM, MepIl 3a BCe, TEPMiHAIBHOTO
komiuiekcy D.

[Mixmcanss GpiHaHCOBOTO IUTaHY MiIPHEMCTBA 3a0€3IIeUNTh MOAAIBIINA PO3BHTOK
aepoIopTY, 3aBISKH YAOCKOHAIECHHIO aeporopToBoi iHYPACTPYKTYpH Ta PO3MIHUPEHHIO
MOXKJIMBOCTEH aeporopTy Ul 0OCITyroByBaHHS aBiaKOMITAHIH 1 Maca>kKupiB.

OCHOBHY YacTKY JIOXOJIIB a¢pOIOPTY CTAHOBJISATH JIOXOAHW BiJl aBiallifHOT MisUTBHOCT1
- 82%, pemiTy cKIaarTh TOXOIU BijT HeaBiaIliitHOl MisubHOCTI - 18%.

OCHOBHHMH CTaTTSAMH JIOXOJIB BiJl HeaBiallifHOI MisuTbHOCTI €: mociayrun VIP
TepMiHary C, IOCTYTH 3 KOPUCTYBAaHHS iHQPACTPYKTYPOIO aepoIOpTY, MOCIYTH CIYKOU
3a0e3neueHHs MaTMBO-MaCTIIIFHIME MaTepiaaMiL.

VYkpalHCBKOMY aBiaifHOMy pHHKY IOTpiOHa TIIOCTyroBa Jibepamizaris, sKa
JIO3BOJIMTH ~ 3MIIHUTH BITYM3HSHI aBiakOMMOaHii 1 MiAroTyBaTH IX A0 3ycTpidi 3
€BPONEHCHKUMH KOHKYPEHTaMH.

Hayxosuii kepisnux — O.0. Cynyosa, 0-p eKon. HayK, npogecop
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CTAH TYPUCTUYHOI IHIYCTPIi YKPATHA
TA IEPCNEKTUBH ii PO3BUTKY

CpOromHi Typu3M BHCTYIA€ BaXKJIMBOIO YAaCTHHOIO CBITOBOI €KOHOMIKH. 3a JaHUMH
MixHapoaHOi TypHUCTHYHOI OpraHizamii 4acTka TypusMy y cBitoBomy BBII ckiamae 9
% Ta 6mmbKko 30 % y CBITOBOMY eKCIIOpTi mociyr Ta 6 % Bim 00CATY CBITOBOI TOPTiBII.
B ramy3si Typusmy mpairoe Onu3pko 235 MUIBHOHIB 4YONIOBIK, a00 KOXHHUE 12
MpaIliBHUK.

He BumsTkoM € 1 YkpaiHa. B ramysi Typusmy YkpaiHu Ha JaHUH MOMEHT IpaIioe
omm3pko 10 % HaceneHHs. 3a miIpaXyHKaMH CIEIIallicTiB OyJI0 BCTAHOBJICHO, IIIO
gactka TypusMy y BBII Vkpainu cknamae menme 2 %. Y TOpIBHSHHI 3 iHIIAMH
KpaiHaMu 1eif moka3HuK fgocsrae 5-8 % (B meskux KpaiHax meif mokasHuK focsrae 50
%).

JIVBISMYHICH Ha IIO CHTYaIilo, sIka CKJIajacsl B KpaiHi MOJKHA BUIUTUTH P (HaKTopiB
sIKi BIUTMBAIOTh Ha PO3BHUTOK Ta TETIEPIIIHIHA CTaH Typu3My B YKpaiHi:

- BiJICYTHICTh IHBECTHIIIH y TYypUCTHYHY TaTy3b 3 OOKY iIHO3€MHHX iHBECTOPIB;

- HEJIOCKOHAJIC JIep)KaBHE PETYMIOBaHHS y cdepi 3aXHCTy HalllOHATBHUX
Ha/0aHb Ta peKpeanitHuX pecypcis;

- MaJla KUTBKICTBH 3aKiiaiB OOCITyroByBaHHS TYPHCTIB Ta IH(PaCTPyKTypH
BiJIMIOBITHOTO PiBHS

Ane He IUBIMYNCH Ha TIEPEepaxoBaHi MpoOJIEeMH € TEBHUH PyX y IO3HTHBHOMY
HampsiMi, kui Oynmo migmaHo rimbokoMy asamizy. Tak, y SIKOCTI HpHKIaza MOXe
CIIyryBaTH 301IBIIEHHS TypUCTHYHOI iHPPACTPYKTYpH i 9ac mpoBeneHHs €Bpo-1012.
Ha meit mepion mpumanae 30UTbIIEHHS KUTBKOCTI TOTEIBPHUX KOMIUIEKCI Ta 3aKiajiB
CHIOPTUBHOI 1H(pacTpykTypu — ToTenpHHA ¢(oHa 3pic Ha 40 % y TOpIBHAHHI 3
aHasoriyauM mepiorom 2013 poky, Oymu moOynoBaHi Ta peKOHCTpYyioBaHi 4 OCHOBHI
aepoIOPTH B MiCTax, Jie MPOBOIMINCS OCHOBHI (yTOO0NBHI MaTdi, Oyau 3po0ieHi 3Ha4Hi
(iHaHCOBI 1HBECTHIIi y TPAHCIIOPTHY CHCTEMY MICT Ta CHCTEMY 3aKJIaJiB MEAWYHOTO
Xapakrepy.

OTKe, BUXOSTYM 3 JAHOTO MPHUKIATy MOJKHA CMUIMBO CTBEP/DKYBATH , 0 YKpaiHa
CTOITh HA NUIAXY IO3WTHBHUX 3pYIICHb Yy TYPUCTHUHIH IHXYCTpili IpH HaIeXHIH
MATPUMII  JepKaBW, IHBECTYBaHHI Ta PO3BUTKY 3aKNamiB  TYPHUCTHYHOL
IHpPaCTPYKTYpH.

Hayrosuii kepisnux — Jlonec Poopicec M.Y., kano. exon. nayk, doyenm
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FEATURES OF MEDICAL EVACUATION BY REGULAR
FLIGHTS IN UKRAINE

A person with reduced mobility (PRM) is understood to mean any person whose
mobility is reduced due to a physical incapacity, an intellectual deficiency, age, illness
or any other cause of disability when using transport and whose situation needs special
attention and the adaptation to the person’s needs of services made available to all
passengers.

Medical transportation is an essential part of evacuation measures for PRM. Medical
evacuation by regular flights involves transportation by passenger aircraft in economy or
business class or on special stretchers.

Currently the need to consider the transfer of patients by regular flights in Ukraine is
dictated not only by urgent need of medical transportation by aircraft, but also by the
low cost of a ticket, as against the cost of flight by air ambulance. However, today in
Ukraine there are certain problems associated with the transportation of patients by
regular flights, for solution of which it is necessary:

1)  Establish clear requirements for determining transportability of patients by
regular flight;

2)  Create a special evacuation form that will be simultaneously a medical report,
a confirmation of patient’s transportability and a request for transportation;

3) Implement a mounted reanimation transport system in aircraft of major
ukrainian airlines;

4)  Provide loading-unloading devices for PRM in airport’s medical services;

5) Install a passenger transport compartment (PTC) in aircraft for long-haul
flights of ukrainian airlines.

Our comparative analysis reflects the rationality of transporting patients by regular
flights both on territory of Ukraine and abroad, taking into account its economic
viability and, in some cases, its convenience. Evaluating the results of this research, a
relatively low cost of transportation of the patient without the use of air ambulance
should be noted.

Supervisor — G.N. Yun, doc. of tech. sciences, prof.
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B3A€MO3B’A30K I B3AEMO3AJIEXKHICTD PO3BUTKY
TPAHCIIOPTY TA TYPHA3MY B YKPATHI

Po3BuTOK TpaHCHIOPTY i TypU3My — TICHO TIIOB’SI3aHHH 1 B3a€MO3YMOBJIECHUH
Tporiec. 3araJbHONPUHHATUAM € (DaKT, IO CYJaCHUH TYPH3M JOCSATHYB 3HAYHOTO PiBHS
PO3BUTKY OaraTo B YOMY 3aBJSIKH BUKOPHCTAHHIO TPAHCIIOPTY.

[lpm nocmipkeHHI B3a€MO3B’SI3Ky B CHCTEMi «TYpHU3M — TPAHCIIOPT» 3BUYAIHO
TIPUAUIIOTH OiJIBIIE YBAark pojli Ta 3HAYEHHIO TPAHCIIOPTY SIK BUpIMIaIbHOMY (DakTopy B
PO3BUTKY Typm3My. Llbomy € storiuHe oOrpyHTYBaHHS:

* TPAHCIOPT iCHYBaB SIK OKpeMa Tajly3b €KOHOMIKHM 10 MOSBH IOTPeON B TypH3Mi i
TIepeTBOPEHHS 11 B colliasibHy TOTpeOy;

* Typu3M nepeOyBa€e B CHIIBHIN 3aJIeKHOCTI BiJl TApHOTO CTaHy 1 (YHKI[iOHYBaHHS
TPAHCIIOPTHOI CHCTEMH, Hi’K NTACAKUPCHKUH TPAHCIOPT BiJf TYPHCTHIHOTO PO3BUTKY;

* CGBOJIIOISI HAa TPAHCHOPTI CTBOPHJIA OCHOBHI MEPEIyMOBU IUISl «3BUIBHEHHS
TYpUCTa BiJl TPAHCHOPTHOI 3AJISKHOCTI — €IMHUH Mapajgiokc, M0 CTaB PEalbHICTIO 3
TIOSIBOIO OCOOMCTHX aBTOMOOUIIB 1 BIOCKOHAJICHHSI OKPEMUX MapaMeTpiB TPAHCIIOPTHOL
CHCTEMH.

Typuctiunnii nmorennian YkpaiHu Ha ChOTOJHI PO3KPUTO HE TOBHOIO Mipoio, TIPO
mo cBimanTth 1,5 — 2,5 % wactka TypuctmuHOi Tamysi B crpykrypi BBII kpainm.
OCHOBHUMH TIepeTioHaMH, IO TIEPEIIKOKAIOTh PO3BUTKY TYPHUCTUYHOTO CEKTOpY B
VYkpaiHi, CbOrOIHI BUCTYMAIOTh NEPEBAYKHO YMHHHUKN YIIPABIIHCHKOTO, €KOHOMIYHOTO,
€KOJIOTYHOT0, COLIAJIFHOTO Ta KYJIBTYPHOT'O XapakTepy.

3anuIraeTeCcs HU3BKUM PiBEHb CEPBICHOTO OOCITYrOBYBaHHS KITI€HTIB, HEAOCTATHHO
BHUKOPUCTOBYETHCSI HASSBHUN TPaH3UTHHI ITOTEHINIAN 1 BUT1IHE reorpadidHe TMOJI0KeHHS
kpainu. CrocTepiraeTsbesl BiACTaBaHHS B PO3BUTKY TPAHCIIOPTHOI 1H(PACTPYKTYpH,
TPAHCIIOPTHO-JIOTICTUYHUX ~ TEXHOJIOTiH, MYJIbTUMOJAIGHUX  IePEeBE3eHb,  PIBHSA
KOHTEeWHepH3allii, [0 3yMOBIIIOE BHCOKY YacTKy TPAaHCIOPTHHUX BUTPAT y cOOiBapTOCTI
TIPOIYKITIT

Po3BuTOK Typm3My B YKpaiHi CYTTEBO BIUIMBAE Ha TaKi CEKTOPH EKOHOMIKH, SIK
TPAHCIIOPT, TOPTIBJIA, 3B'I30K, OYyIIBHUITBO, CUIBCHKE TOCIONAPCTBO, BHPOOHHUIITBO
TOBapiB HAPOJHOTO CIIOKMBAHHS, i € OJHUM i3 HaHOUIBII NMEepCIIeKTHBHUX HAIPSIMKIB
CTPYKTYpHOI NepeOyoBH eKOHOMIKH.

CpOroHi Typu3M BHUCTYIA€ BaXKIMBOIO YaCTHHOIO CBITOBOI €KOHOMIKH. 3a JaHUMHU
MikHapoaHOi TypHUCTHYHOI OpraHi3aiii JyacTka TypusMmy B cBitoBomy BBII cranoBuTth
ommbko 9 % Tta Ommspko 30 % B cBiTOBOMY ekcropTi mociyr Ta 6 % Bim obcsriB
cBiTOBOT TOpriBii. B ramy3i Typusmy mpaittoe 6inbin Hixk 235 MiTH. 0ci6 abo koxHUI 12
npariBauk. B 2013 pomi mociyraMu TYpHCTHYHOI Taimy3i ckopucTaiocs Onu3pko 983
MIJIH. MDKHapogHHX TypHCTiB, B 2013 pori iX KinbkicTh mepeBummmma 1 mipa. ocib.
Jloxomm Bix TypucTHaHOI Tamy3i B 2013 porii mepeBHIm TOXOAH BiJ aBTOMOOITBHOT
TIPOMHCIIOBOCTI.

Hayxosuii kepienux — Jlonec Poopicec M.Y., kano. exon. nayx, doyenm
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NUISIXU NIABAINEHHSI KOHKYPEHTOCHIPOMOZKHOCTI
ABIAIIIMHUX MACA)KUPCBKUX IIEPEBE3EHb

HesBaxarounn Ha TPUPOTHY MOHOIMOINII0 B Tally3i aBiallifHUX MaCaXKHPCHKUX
nepeBe3eHb, K 1 B Oymp-sKifl I1HIIN, iCHye KOHKypeHIis. Y Tiepiry dYepry, Ie
KOHKYPEHIIisI M)XK aBiaKOMITaHisIMH, sSKi 3/iHCHIOIOTH MEPEBE3CHHS 32 OJHAKOBHMH U1
Omm3pkMMH  MapmipyTamu. Ilo-mpyre, Ieé KOHKYpEHISI MDK aepomopTaMmu, sKi
00CITyrOBYIOTh CIIJIBHUN paiioH TsDKIHHS. | MO-TpeTe, 1€ KOHKYPEHIls 3 IHIIAMHU
BH/IaMH TPAHCIIOPTY.

Boporrba 3a macaxmpa MOXKe 3IHCHIOBATUCH y JBa CHOCOOM — MUISXOM
TTi ABUILEHHS SKOCTi 00CITYTOBYBaHHS, Ta MIJISIXOM 3HIDKEHHS BaPTOCTI.

3Bakaroud Ha KpU3y B YKPAiHCHKIH €KOHOMIII Ta 3HIDKEHHS KYIiBEIBHOL
CIPOMOKHOCTI HAaceJIeHHs HaiOLIbII BaroMMM apryMeHTOM IIpH BHOOpi ToBapy 4u
TIOCTIYT CTA€ BapTiCTh.

Byno npoanaiizoBaHo CTpyKTypy Tapudy, Horo coOiBapTiCTh Ta CKIaJIOBi 300piB
PI3HMX THINB, SIKi 3aKJIaJalOThCS Y BapTiCTh KBUTKA. OCKIJIBKM aBiaKOMITaHisl HE MOXe
BIUTMBATH Ha BEJIMUIHHY Ta CTPYKTYPY 300piB, TO 3HIKEHHS BAPTOCTI MOXKIIMBE JIMIIE 32
PaxyHOK 3MEHIIIEHHS CO01BapTOCTi.

Taxosx Oyio mpoBeIeHo MOPIBHSUTBHMUI aHaJi3 MiX Tapudamu pi3HIX aBiakOMIaHii
3a HAWTIOMISIPHIIIUMH MapIIpyTaMH.

Y pe3ympTari MpPOBENECHOTO JIOCTIKCHHST OYyJI0 BU3HAYEHO OCHOBHI KOMIIOHEHTH
co0iBapTOCTI MepeBe3eHb, 3a PAXyHOK SKUX MOMJIMBO 3MEHIIYBaTH 3aralbHy BapTiCTh
aBiallifHOrO0 TMACaKMPCHKOTO TIEPEeBE3CHHS Ta BIUIMBATH TaKUM YHHOM Ha
KOHKYPEHTOCIPOMOXKHICTB.

HactynmauM etamoM JOCTiDKEHHS CTaHyTh YHCEIIbHI eKCIIEpUMEHTH Ta BH3HAUCHHS
€JTaCTUYHOCTI MOMHUTY HA aBiamiifHi Maca>KMPChKi MepeBe3eHH 3a PIIOM MapIIpyTiB Bij
BapTOCTI.

Hayrosuii kepisnux — T.A. Akimoea., KaHO. eKoH. HAVK, OOYeHm
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LIBERALIZATION OF AIR TRANSPORTATION IN UKRAINE

Nowadays, liberalization in air transportation sector becomes frequently applicable,
which in its turn gives a powerful impetus to the development of aviation. International
agreements are the basis of international air transport connection and act as a tool for
growth of international passenger and cargo air transportation.

Ukraine is an active player in the transport market and strives to increase
competition, to develop a network of air transport, improve service quality and increase
the efficiency of airports.

To date, Ukraine has the objective to sign a The Treaty on Open Skies with the
European Union that will give access of foreign companies on the Ukrainian market,
and vice versa. Currently flights between Ukraine and the EU are provided on the basis
of bilateral governmental agreements that contain a lot of limitations. Agreement on the
joint aviation area must remove administrative restrictions on the organization of the
routes and give sufficient flexibility in matters of non-aeronautical activities to airports.
This document is introduction in Ukraine of European rules and regulations, which
brings up ensuring safety, management of air traffic, protection of passengers,
environment and competition. It is imperative to implement all the requirements of the
European Union to sign the agreement as soon as possible. To date, it is necessary to
adapt the order of 100 documents and more than 300 references and appendices to them.
If it is possible to develop the coordination procedures with all relevant ministries and
departments, then it will be possible not only to adopt, but also to implement all
European aviation rules.

The Treaty on Open Skies will assist to increase the efficiency of airports utilization,
productively manage the airlines, reduce expenditures on flight operations, improve
service quality, open new markets for the aircraft manufactures, increase the level of
wages and investments, and guarantee better image for Ukraine and greater confidence
in the country.

Supervisor — T.A. Akimova, PhD, assoc. prof.
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TRANSPORTATION FORECASTING

Forehanded management must take into account future events and conditions. Often
their nature can be anticipated by analyzing events of the recent past and applying
techniques to project the effects of these trends into the future. An aviation demand
forecast is, in essence, a carefully formed opinion about future air traffic. Its primary use
is in determining future needs or estimating when they must be met. Any of several
methods may be used, with results that will vary widely in terms of scope, time scale,
structure, and detail; but they have certain common features. Chiefly, forecasts are
derived from assumptions about the relationship of the past and the future in that they
postulate that certain measurable historical events or conditions have a causal or
predictive relationship with events or conditions that will be of interest in the future,
Analysis of these historical factors — wusually by some sort of mathematical
manipulation of data — allows the forecaster to express expectations in terms of some
measure or index of aviation activity. From this initial product (e. g., expected passenger
travel, cargo volume, or aircraft operations) the forecaster can derive further estimates of
the nature, magnitude and timing of future needs for equipment, facilities, manpower,
funding, and the like. Even though the method used may be quite rigorous and
mathematically complex, forecasting is inherently a judgmental process where
uncertainty abounds. The best that the forecaster can achieve is to be aware of his biases,
to identify the sources of uncertainty, and to estimate the probable magnitude of error. In
setting out to prepare a forecast, the forecaster has at his disposal two basic types of
input data. One may choose data on aviation activity itself and use historical
performance trends to project future activity. In effect, this approach assumes that the
best predictor of future aviation demand is past aviation demand. Alternatively, the
forecaster may choose data related to underlying economic, social, and technological
factors that are presumed to influence aviation demand, treating them as independent
variables that can be used to predict demand as a dependent variable.

Among the factors that may be so used are:

e  basic quantitative indicators, such as population, gross national product
(GNP), activity of certain sectors of the economy, personal consumption expenditures,
or retail sales;

e  derived socioeconomic and psychological indexes, such as propensity to
travel, income classifications, employment categories, educational levels, or family
lifestyles; and

e supply factors, such as fare levels, aircraft characteristics (size, speed, and
operating costs), schedule frequency, or structure of the air carrier industry.

Supervisor — A. E. Babenko, PhD, assist. prof.
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MMPOBJIEMBI PASBUTHA TYPU3MA B YKPAUHE
N IIYTU UX PEHIEHUSA

VYkpanHCKHe aBHakoMIlaHuu B stHBape-mMapre 2014 roma mepesesnmu 1,384 mutH.
maccaxupoB - Ha 25,2% Oompme, 4eM 3a aHamormyeelii mepwox 2013 rona.
MesxnyHapomHble pelchl B TEpBOM KBapTajie BBINMONHUIN § YKpaumHCKHX u 42
WHOCTpPAHHEIC aBUAKOMITaHUH [2].

OCHOBHBIE TIPOOJIEMBI, CBSI3aHHBIE C BHE3IHBIM TYPH3MOM B Y KpauHy

1) Mans1it 00bEM TYypHUCTHYECKOT O TIOTOKA;

2) cimabopasBuTas TypucTHIecKas HHQPACTPyKTypa;

3) ycnoxXHEHHAS TPOLIeAypa BHIJIAYH BU3BI,

4) manoe pUHAHCHPOBAHUE PEKIAMBI TYPHCTHIECKHX 00OBEKTOB 3a IPaHUIEH.

Jlnis yBennaeHnst 00bEMOB TYPHCTCKOTO ITOTOKA M YIIPOIICHHUSI BU30BOTO PEXXHUMa B
YKpauHBI HYXHO, CIeIaTh CIeayIoIee:

1) yMEHBIIUTH KOJMYECTBO JOKYMEHTOB, HEOOXOIUMBIX ISl 0)OPMIICHUS BU3BI JJISt
BbE3/]a B YKpauHy;

2) YCTaHOBHTH €AWHBIE JUTS BCEX YKPAHHCKHUX KOHCYIIECTB CPOKH O()OPMIICHUS BH3;

3) ohopMIISTE BU3BI ISl TyPUCTOB HETIOCPEICTBEHHO B YKPAHMHCKUX KOHCYJIBCTBAX,
a He B BU3OBBIX IIEHTPAX;

4) nath pa3penieHre IPHHAMAIOIINM TypOIepaTopaM Ha CaMOCTOSITENIFHYIO BBIIATY
TIPUTJIAICHIH TypUCTaM;

[Tytn pemenns cnabopa3BUTON TYpHCTHIECKOH MHGPACTPYKTYpHI [1, cTp.1-5]

ITepBrlii €€ HemOCTAaTOK - HEXBAaTKa OTEJIed M TOCTUHUI] KaueCTBEHHOro ypoBHs. B
9TO cdepe MOTyT NPHUMEHSATHCS PA3IMYHBIE HAJIOTOBBIE JBIOTHI, KPEAWTHI U T.I.,
MIPEOCTaBIsIEMbIE  TOCYAapCTBOM B  KauecTBE CTHMYIHMPOBAHUS  IPEIIPHATHHA
TOCTHHHUYHOTO cekTopa. Co CTOPOHBI OTE€YECTBEHHBIX M HWHOCTPAHHBIX WHBECTOPOB
MOT'YT BBIACIATHCS ICHE)KHBIE CPEICTBA HA CTPOUTENIBCTBO OIO/KETHBIX TOCTHHHUIL.

Bropoit HemocTaTok - crabopa3BuTas HHAYCTPUS Pa3BICUYCHUHA W OTIBIXA. UTOOBI
HCTIPAaBUTH CIIOXKMBIIYIOCSI CHUTYAI[MIO HYXHO COTPYIHHYECTBO C WHOCTPAaHHBIM
KOMIIaHUSIM, TaK KaK y HUX OOJBIION OIBIT B 3TOM CIEKTpeE.

Cnucoxk BUKOPHUCTAHUX J7KepeJT

1. Kanayn U.I'. Typuctnueckuii noteHuuan nogosbckux Tostp / W.I'. Kamyn // BectHuk
Hay4HbIX HccnenoBanuid. - 2006. - Beimn.2 c. 50

2. PBIHOK maccaXkupcKuX aBuanepeBo3ok YkpauHsl B 2014 rogy. [DnekTpoHHBIH pecypce].
— Pexxum moctyna: http://marketing.rbc.ua/news/26.04.2014/6617

3. Apmemenko B.b. OnieHKa BO3MOXKHOCTEH yuacTHs YKpauHbI B MEXYHaPOIHOM
TypusMe / B.b. Apremenko // Bectnuk JIbBOBcKoil koMMepueckoil akagemud. - 2007. - Bei. 26. -
C.8-13.
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TOTAL QUALITY MANAGEMENT IN AVIATION MAINTENANCE

Many airlines have realized that in order to remain competitive in this rapidly
growing aviation market some changes are inevitable. This paper describes the
advantages and effectiveness of implementing Total Quality Management principles
among this increasing competitiveness within the Aviation Industries in terms of Service
and Quality of the maintenance. Given the size, nature and complexity of the industry,
there is always the prospect of problems, unforeseen circumstances and resistance in the
maintenance sector. In order to fill this gap, an analysis into the cause of TQM
implementation in Aviation maintenance sector is truly needed. This in fact will
establish a link between TQM and maintenance performance, thus highlights the need of
adopting Total Quality Management principles in Maintenance.

Airline industries are facing its most serious crisis since economic recession,
according to a number of analysts. And as a result, these Industries are exploiting new
technology and changing operating procedures in an effort to combat the impact of the
relentless rise in Maintenance Management by implementing Total Quality Management
principles. In the airlines industry, the main essence of TQM is to provide services
which will make customers satisfied, this in turn bring about repeat purchase thus
increasing sales and profitability of the organization.

Identifying the concepts and problems are vital in order to optimize the process by
implementing the proper Management. In the most common sense, error is seen as those
intended actions which are not correctly executed. However, it can also be considered as
those actions suffered from unconscious or conscious mistakes which result in an
accident.

Total Quality Management is generally recognized, however, as a new system of
principles, tools, and practices needed to manage a company in order to provide
customer satisfaction in a rapidly changing global economy. Using Total Quality
Management not only eliminates product and service defects, but it as well enhances
product design, speeds service, reduces costs, and, above all, changes the culture of
organizations and improves the quality of work life.

It is proven that there are numerous benefits derived by implementing TQM
principles in terms of customer satisfaction, operational effectiveness and employee
satisfaction. Aviation Industries must take maintenance issues relatively very serious as
it is a foremost determinant of their continuous existence in the rapidly changing
Aviation Market. In the airlines maintenance sector, the fundamental nature of TQM is
to provide services which will make customers satisfied. This in turn would increase the
number of customers and reputation consecutively, thus increasing sales and
profitability of the organization.

Supervisor — A. E. Babenko, PhD, assist. prof.
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PROBLEM OF DAMAGES ANS LOSSES OF BAGGAGE DURING
TRANSPORTATION IN BORYSPIL INTERNATIONAL AIRPORT

Problem of baggage damages and losses is very relevant during estimation of airport
and airline operation performance.

This conclusion can be done in accordance with Flight center statistical data: 70 648
cases of baggage loss are registered everyday in average (4% of all bags disappear) and
every passenger among 100 loses his baggage at the airport.

1999, 28 of May Montreal convention was concluded (entered into force in 2003, 4-
th of November), in order to consolidate air carrier liability norms, which respond to the
conditions of modern aviation and create demand on necessary liability insurance, which
guarantees indemnity without long term law suits.

Order of liabilities and indemnity carried out by airport and air carriers described at
Rules of air carriage of passengers and baggage approved by the Order of the Ministry
of Infrastructure of Ukraine No. 735 dated November 30, 2012, registered at the
Ministry of Justice of Ukraine under No. 2219/22531 on December 28, 201.

Air carriers in Ukraine shall bear the responsibility for damage caused in case of
destruction, loss, harm and delay of checked baggage, only on condition, the incident
which caused destruction, loss, harm or delay of a baggage happened on board the
aircraft or at the time when the airline was responsible for safekeeping of checked
baggage (28.3.1). The responsibility of the airline in cases of destruction, loss, harm or
delay in transportation of checked baggage is limited by the amount of 1131 SDR
(Special Drawing Right) relating to every passenger for whom the baggage is checked
(28.3.4). For travel between the U.S. points only, the liability limitation for baggage is
1,250 U.S. dollars per passenger.

Financial loss caused by range of factors (4% of lost bags, which should be
indemnified in most cases to passengers is also taken into concideration) forced Ukraine
International Airlines (main operator at Boryspil Int. Airport) to cut down number of
weekly flights from 343 to 305 (approximately 11%) in 2014. In comparison with 2011
(when passenger turnover grew on 11%) this index returned back to 2010. So
implementation of good modern facilities for proper baggage handling and tracing in
cases of damage or loss is needed.

Boryspil Int. Airport have already began installing of the baggage handling system
supplied by the Netherland’s Vanderlande Industries, BC, the world leader in production
and servicing of such an equipment. This Baggage Handling System has a 5 level
screening process for aviation security and is a system ensuring customs and radiation
control. Such a system uses the HELIXORTER, highly reliable baggage sorting devices
directing the baggage according to the airlines flights. 50 video cameras and 1000
sensors control the baggage handling process.

Summarizing, there are also few recommendations to unify and update air
transportation norms: setting of national and international legislation in accordance with
Montreal Convention; regulation of indemnity rules caused to air carriers based on
damages and losses of baggage; creation of a new scheme of indemnity either for air
carrier or passenger on adequate level.

Supervisor: A.M. Matiychyk, PhD candidate, assist. prof.
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OCOBJIMBOCTI JEP2KABHOT'O PEI'YJIFOBAHHS
PO3BUTKY TYPU3MY B YKPATHI

Buxin VYkpainm Ha MDKHapomHy apeHy SK CaMOCTIHHOI Jep’kaBH CTBOPIOE
CTIPHUATIINBI YMOBH JJISI PO3BUTKY TypH3My. B cBOIO depry TypHCTHYHA IisUIBHICTD €
OIHI€I0 3 HaWBaXJIMBIMINX TaTy3eil €KOHOMIKHM Ta HEBI'€MHOIO JIAHKOIO B PO3BHUTKY
MDKHapOIHOTO CIiBPOOITHUITBA Ta iHTErpamii B CBITOBY €KOHOMIKY Ul Oymb-sKOl
niep>kaBy. 3HaYHA YaCTHHA MACAXUPIB y OyIb-sIKOMY BHII TPAHCIOPTY, KPiM MIiCIIEBOTO,

Llini mep>kaBHOI MOJITHKK PO3BUTKY TYPHCTHYHOI Tay33i peani3yloThCs Ha OCHOBI
(YHKIIIOHYBaHHS CHCTEMH JIep>KaBHOTO PEryTIOBAaHHS TYPHCTHYHOI Tairy33i, IiJ{ SIKOO
PO3YMIETBCS CYKYIHICTH OpTaHi3amifHMX CTPYKTYp 1 METOIIB pEeryIIOBaHHS, IO
3a0e3nedyloTh BUKOHAHHS TakWX (DYHKILH, SK: IUTaHyBaHHSA, IO BKIIOYA€E PO3POOKY
CTparteriii i mporpam po3BHTKY TYpH3MY, BUPOOJICHHS IUIAHIB JisUTEHOCTI ¥ MeXaHi3MIB
iX peamizamii; opraHizamis, mo momsrae y (GopMyBaHHI ONTHMAIBHOI OpraHi3amiifHOl
CTPYKTYPH TYPUCTHYHHX aJIMIHICTpaIliif, palliOHAIEHUA PO3MOALT OOOB'S3KIB 1
TIOBHOBAXXECHB, CHPHUSHHS CTBOPEHHIO MOJATKOBUX CTPYKTYp PETYIIOBAHHS (CIILIKH,
acomiarii); KoopAnHAIsA, TOOTO 3a0e3nedeHHss CHHXPOHHOCTI Ailf YJacCHHKIB IIpOLECy
PETyIIOBaHHS 1HAYCTpii TypH3My; KOHTPOIb, ONIHKAa I KOPEKTYBaHHS JiSUTBHOCTI
€IIEMEHTIB CHCTEMH pEeTyITIOBaHHSA Il 3a0e3ledeHHs BHXOQy Ha 3aIlUIaHOBaHI
rapamMeTpH PO3BHUTKY.

Po3BuTOK TypHCTHYHOI ramy3i YKpaiHM NMOBHHEH TPYHTYBAaTHCh Ha BITPOBADKECHHI
IHHOBAIlIif Y BHPOOHUYO-TOCIIONAPCHKUIA TIPOIEC MIANPHEMCTB Ta OpTraHi3amiid i€l
cdepu, 10, CBOEIO YeProro, MOTpeOye iHBECTHUIIMHIX BKIIAIeHb. 3arajioM iHBECTHUINHA
aKTHBHICTh y TYPUCTHYHIN cepi 3a1eXHTh BiJ IEBHUX YWHHHUKIB, TAKUX SIK: CTYIIIHb
HTII; nepxaBHe peTyNMOBaHHS TONITHKH y cdepi Typusmy; cyma OAep>KaHOTO
KaIliTaIOBKJIaJCHHS Ta HOro Moasblile BUKOPHCTAHHS B €KOHOMII TYPHCTHYHOI raiy3i.

Hayxosuii kepisnux — Jlonec Poopicec M.Y., kano. exon. nayk, doyenm
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BATATOILIbOBUI JIITAK AH-2: ICTOPISI TA CYYACHICTbD

BararominsoBuii Jtitak AH-2 € HAWMACOBIIINM y CBIiTi OJJHOMOTOPHUM OiITAaHOM 32
BCIO icTopiro aBiamii. L{eif miTak SBISETHCS €IMHUM Y CBITi, IO BHILYCKAETHCS ITOHAT 67
pokiB. B mpomeci excrutyarariii BiH JJOBiB CBOIO BHCOKY HaIiHHICTB 1 Oe3mexy. Apke,
TIpaBUIBHA KOHCTPYKIIiS PATYIO JIFOJIel B 0araTbox eKCTpeMalbHUX CHTYyamisx. Bimomo,
[0 BIIEpIE ifiesi CTBOPCHHS TaKoi MallWHU, K AH-2, TOOTO 0araTOIJILOBOrO JIiTaka
JUIT  OOCITyrOBYBaHHS BaKKOIOCTYIHMX paHOHIB KpaiHW, 3am0BOJICHHS IOTPeO
CUTBCBKOTO TOCIIOZIApCTBA 1 BXKUBAHHS SIK JIET€HS BIIICBKOBO-TPAaHCHOPTHOrO, Oyina
Bucynyra O.K.AuToHOBMM B k0BTHI 1940 p. Moro cepiiine BHPOOHHUTBO
sniticaroBaniock B CPCP i 3akiHumiiocs 10 1960-ro poky micns Bumycky monaa 5000
mitakiB. ITicns mporo AH-2 BUIyCKamuch 3a Jinensiero B Kutai (y 1957-1992 pokax
30ymoBaHo moHax 950 mTyk ming mo3HaueHHAM Y-5) 1 ITomemi (y 1960-1992 pokax
30ynoBano Oinst 12 Twesa mammwH, 3 skux 10 440 mocrasneHo no CPCP i CHI).
OCHOBHI pEMOHTHI TIOTY)KHOCTI1 30cepe/keHi Ha BiHHMIIbKOMY aBiapeMOHTHOMY 3aBOII.
Jlitak excriopTyBaBcst 10 26-TH KpaiH CBITY.

BesnepeunnM  mocsTHeHHsM AH-2 € Te, [0 BIH 3apeKOMEHIyBaB cebe
3apeKOMeHIyBaB ceOe sK TpOoCTiii 1 ayke HamiiiHui mitak. bimmanoBa cxema 3
PO3BHHCHOIO MEXaHI3alll€l0 KpWia JO3BOJMJIA JOCATTH Iy)Ke Malux 3JITHOI 1
MTOCAIKOBOI MIBUJIKOCTEH, IO JTIO3BOJMIIO 3aCTOCOBYBATH JIITAK 3 TUX Maii/IaHUUKIB, Jie
paHiIe MOTJIM BUKOPHUCTOBYBATHCS Jivie Jierki jiitaku Y-2 (Ilo-2) i Sx-12.

IpyHTOBHHM BHECKOM JIiTakiB AH-2 pi3HHX Momudikaiiii € X BHKOPUCTAHHS B
CITBCPKOMY 1 JIICOBOMY TOCIIOAPCTBi, JJISI TIEPEBE3CHHs MACaXHMPIB 1 BaHTaXiB Ha
MicueBux aBianmiHisax (mo 1977 poxy BoHHM obciyroByBasmu 3254 HaceneHMX ITyHKTY),
TpEHYBaHHS MapanlyTUCTIB B aepokirybax i dactuHax BJIB, aepodoro3HiMaHHS i
TEOJIOTOPO3BIIKK, PO3BIJIKM JIHOAIB, PHOM 1 MOPCHKOTO 3Bipa, pyHHYBaHHS JIEOIY
IUIIXOM HOTO 3aIMICHHS YOPHHUM IOPOIIKOM, OOpOOKHM peareHTaMy pO3JIHBIB Ha(TH.
Heoninenne 3HadeHHs AH-2 TONSTae y TOMy, IO Horo Moaudikamii BUIyCKalOTECS i
croroHi — pexopy «Kuuru ['ineccay.

ExcruryaTamist jitTaka TpOIOBXYeThest 1 noremep. IlmaHyeThest mepeoGmamHaHHS
pany mitakiB AH-2 3 kpain CH/I y Bapiaat An-2-100. Ha Ykpaini € 135 mitakiB AH-2, 3
HUX B CTaHI Jb0THOI mpupaTHocTi 54. ¥V Pocii 1580 mitakiB AH-2, 3 HuX 322 mpupaTHi
o ekcroyatamii. Y Kazaxcrani ekcioryaryroteest 290 AH-2, B y306ekucrani — 143, B
Typkmenicrani — 89, B Bimopycii — 82, B AszepOaifmkani — 63, B Kuprmsii — 30, B
Monposi — 13 i y BipmeHii — gotupm.

Omxe, AH-2 1 IOHWHI BH3HAETHCS BUIATHOIO B CBOEMY KJIaci MAIIMHOKO 1 Mae 0e3miu
IYPUX IaHyBAIPHHKIB HA BCIX KOHTHHEHTaX. BiH BUKOPHUCTOBYETHCS SIK CHOPTHBHUM,
TPAHCTIOPTHHH, MACAXUPChKHIL 1 HaBiTH nepeOyBae Ha 036poenni BIIC Oarathox KpaiH.
Horo nesizom mMormu 6 Oytu ciioBa: «Pobu Bce, JTiTail CKpi3b».

Hayxoeuii kepisnux — 1.B. ['onuapenxo., Kauo. icmop. HayK, 00yeHm
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IHTETPAIIISA HAIIIOHAJIBHOI IIUBLIBHOT ABIAIIT
B CUCTEMY MI)KHAPO/THUX 3B’SI3KIB

€Bporieiickka iHTerpamis € CTpaTeriyHuM TpioputeToM sl Ykpainn . [{uBinnpHa
aBiamiss B yMoBax Tjofaimizamii cTae BayKIMBOIO CKIIAIOBOIO iHTerpamii YkpaiHum B
CyJacHy CHCTEMY MDKHApOIHHMX €KOHOMIUHHMX 3B’s3KiB. Berym Vkpaimm 1o
MixHaponuoi opranizamii nuBinsHOI aBiamii (IKAO) cTaB mepmmm KpokoMm, 3 SKOTO
pO3MOYaBCs BUXIJl HAIliOHATBHOI IIUBITHHOL aBiallii Ha MI>KHAPOJHUN PUHOK aBialliiHUX
nepeBe3eHb Ta aBialliiHMX poOiT. BurigHe reorpadiuHe momoxeHHS YKpaiHM Ha
NepeTHHi IUIIXiB 3 €Bpornn B Asziro, 3 IliBHoui Ha [liBgeHs Ha (oHI mepeBaHTaKEHHS 1
MIEPEeHACHICHOCTI €BPONEHCHKUX TPAHCIIOPTHUX BY3JTIB CTBOPIOE IEPEIyMOBH IS 11
iHTerparii B CBITOBY aBiaTpaHCHOPTHY CHCTEMY, a HasBHICTh HMOTYXKHOI aBiaImiiHOI
MIPOMHCIIOBOCTI JTa€ 3MOTY pO3paxoBYBaTH Ha iHTerpamilo y cdepy po3pobku,
BHUPOOHUIITBA Ta PEMOHTY Cy4acHOI aBialifHOl TEXHIKH.

Jlep>kaBoro 3aTBEPKEHO €IMHI SIK JUTSI MXKHAPOIHUX, TaK 1 JUIT BHYTPIMIHIX peiciB
CTaH/IAPTH Ta HOPMAaTHBHU SIKOCTI OOCIYrOBYBaHHS IACaXKHPIB, PO3MIPH Ta IMOPSIOK
BHIIATH KOMITEHCAMi y pa3i BiIMOBH BiJ MPUIHATTS Ha OOpT ab0 CKacyBaHHS IOITHOTY
YM 3aTPUMKH BWIBOTY, 3HIDKEHHS KJacy OOCIYroBYBaHHS Iaca)kupa, MOBEpHEHHS
IUIATH 3a HEHaJaHy IIOCIHYTry 3 TIOBITPSIHOTO IIEPEBE3CHHS BIANOBITHO 1O BHMOT
€BPOIEHCHKOrO 3aKOHONABCTBa [3], a TakoX pO3Mipu KOMIIEHcamii 3a BTpary abo
KOy, 3alONisSHY i Yac IepeBe3eHHs MacakupiB, Oaraxky, BaHTaXy Ta IIOLITH
BIIIOBITHO JIO BHMOT, HependadeHnX MIDKHAPOIHUMH JIOTOBOpaMH  YKpaiHH
(MoHpeanbchka KOHBEHINST). [HTerpaiisi HalliOHAIBLHOI IMBIIBHOI aBiallii B CHCTEMY
MDKHapOIHUX 3B’SI3KIB  SBJIsIE COOOI0 CTPATEeTiYHO BaXKIMBY IIiIb HaliOHAJIBHOL
C€KOHOMIYHOI TMOMITHKH. JIOCATHEHHS IIi€i I Ja€ MOXJIHMBICTH YKpaiHi CTaTu
YYaCHHKOM TIPOTPaMH PO3BHUTKY €IWHOTO €BPOMEHCHKOr0 MOBITPSHOTO IPOCTOPY.
BcraHoBIIeHHST Tak 3BaHMX «IIOBITPSHUX MOCTIB)» CHPHSTHME CIIBIpali YKpaiHCBKHX
aBialepeBi3HMKIB 3 €BPONEHCHKUMH KOJIETaMH, BUXOIY IIMX B3a€MOBITHOCHH Ha BUIIHI
piBeHs. [IpoBeneHi iHpoOpMamiiHi TOCTI/KEHHS KiJTBKOX IOIEPEIHIX POKIB MOKa3alH,
mo YkpaiHa HOKpamuia ITOKa3HUKH CTaHy Oe3NeKH ,KpaiHa MiJHsIacs B pEHTHHTY
€Bpokomicii 3 Oe3mekn aBianepeBe3eHb 3 17 Ha 35 wmicme. Ha »kanmb ChOromHINTHS
TIOJITUYHA CUTYAIlisl MOKE HIBEJIIOBATH JJAHHI Pe3yJIbTaTH.

Cnucok BUKOPHUCTAHUX J7KepeJT

1. luBineHa aBianis Yxpainn. [lepixaBHa aBianiiiHa agMiHicTpanis. MiHiCTepCTBO TpaHCIIOPTY Ta
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OCOBJIMBOCTI JOCI)KEHHSA PUTTJHOCTI-THYYKOCTI
MI3BHABAJIBHOT'O KOHTPOJIIO ®AXIBIIIB YIIP

[Ipobnema mocmimkeHHS KOTHITUBHHX CTHIIB (axiBiiB YIIP 3anmumaerscs mano
PO3pOOJICHOI0 O00JIACTIO JIOCHTI/DKEHHS. AKTyalbHUM JUIsl aBlalliifHOiI TICHXOJOTii €
MIUTaHHS 1HIUBIAyaIbHUX OCOOJIMBOCTEH MpOIECiB MpuioMy Ta oOpoOku iHpopmamii
st paxisuis YIIP npu Bupimenni HuMu npodeciitanx 3axad. disusHicTs Qaxisus YIIP
MOB’s3aHA 3 eKCTpeMaJbHUMH YMOBaMH MisUTBHOCTI, a/pKe JuCHeTdep Hece
Bi/IITOBITAJIGHICTE 32 OE3MeKy MONBOTIB, 32 XKUTTS WICHIB EKillaXy Ta IacaXHpiB, SKi
3HaXOIATECS Ha OOpPTY MOBITPSHOTO CynHA. Y 3B’A3Ky 3 IMM BYEHI BHOKPEMITIOIOTH
HACTymHi mpodeciiHo BaxiuBi skocti (daxiBmiB YIIP: THydkicTh MUCICHHEBHX
TIPOIIECiB, PO3MOMUT 1 KOHIEHTpAIisl yBarW, 4dac peakiii BHOOpY, BHCOKHI pPiBEHb
KOTHITUBHHX TPOIIECIB, 37aTHICTh JI0 0OpOOKH BETUKUX 0OCATiB iHPOpMAIlii, emMoriiiHa
CTIMKICTh, BHCOKHI piBeHb mpodeciiiHoi MoTuBalii. BiamoBiHO Taki KOTHITHBHO-
CTHIIBOBI  XapaKTePHUCTUKH, SIK PHUTITHICTB-THYYKICTh Mi3HABAIBHOTO KOHTPOIIO
BiJIIrparoTh BayKJIMBY POk y GopMyBaHHI npodeciitHoi npuaaTHocTi daxismis YIIP. Ha
nymxy I'.Tapmaepa Ta @. XompnMaHa, KOTHITHBHO-CTHJIBOBA —XapaKTEPUCTHKA
«PUT1HICTB-THYYKICTb ITi3HABAIBHOI'O KOHTPOIIO» XapaKTepHU3Ye CTYIIHb Cy0'eKTUBHIX
TPYZHOLIB mpu 00poOIi iHpopmamii B cuTyamii KOrHiTHBHOro KOH(IiKTy. TepMmiH
«purimHicTe» 3a b. TopmaHOM BKIIOWae MOHATTS IepcepBallii, KOHCEPBATHU3MY,
JIOTMaTH3My JI0 HEBH3HAYEHOCTI Ta KOMITYNIBCHBHICTh. IIpoTmiexHy pwurigHOCTI
TEH/ICHIIO ITO3HAYAIOTh SIK THYUKICTh, JTAa0UTBHICTD, TEPIUITYICTh O HEBU3HAUCHOCTI 1 B
Jiesikiit Mipi kpeatuBHicTh. Purignicts 3a A.Il. JlobaHOBHMM, 03HaYa€e TPYMHOII B 3MiHI
Cy0’€KTHBHOI MPOrpaMH TisUTHHOCTI JIIOAWHH B YMOBaXx, sKi MOTpeOyrOTh IepedymoBy.
[TnactuuHicTs Ha BiIMIHY BiJl PHTIJHOCTI NPHITYCKAa€e JIETKICTh Takoi mHepeOynoBH.
3rifHO Cy4JacHHMX MOCTIDKEHb pIBEHb THYYKOCTI KOPENIOE 3 TaKOK IIEPBHHHOIO
BIIACTHBICTIO HEPBOBOI CHCTEMH, SIK PYXJIUBICTH, sIKa € MPO(ECciifHO BaXIIMBOIO SIKICTIO
¢axiBug YIIP. ToO6To, KOTHITHBHA I'HYYKiCTh MOB’A3aHa 3 MepeOyIOBOI0 CIPHUHHATTS 1
MpeJCTaBlIeHh B 3MiHI CHTyaIlii i SK HACHiJOK 13 CBOEYAaCHUMH Ta aJICKBAaTHUM
MIPUIHATTSM PIlIeHHS, [0 € Pe3yAbTaTOM e(peKTHBHOCTI Yy AisuTbHOCTI (axiBist YIIP.

B mopmanemomy Hamu Oyzme HpoBeleHE €MITpHYHE MOCHIIPKEHHS CIpsSMOBaHE Ha
BHBYEHHS NTapaMeTpiB KOTHITUBHUX CTHIIB y (paxisuis YIIP.

Cnucoxk BUKOPHUCTAHUX [7KepeJT

1. Jlo6anoe A. I1. TIcuxonoruss MHTEUIEKTa ¥ KOTHUTUBHBIX cTuiiB /  A.Il. JloGaHoB. —
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MEPEKJIAJI TEPMIHOJIOTTYHAX OJJUHUIb
®AXOBOI MOBHU ABIAIIIT

Y cydacHOMy TepeKJIaJIo3HABCTBI 3HAYHAa yBara MPHUAUIIETBCS MEpeKyIamy
TEPMIHOJIOTIYHUX ONMHUIL (haxoBMX MOB. Hapasi JIHIBICTH aKTHBHO pO3pOOISIOTH
MUTAHHSA CTaHJapTH3alii HaliOHAJBHOI TEPMIHONOTIl, CTBOPEHHS TEPMIiHOJOTIYHMX
CIIOBHHKIB 3 METOIO B3a€MOPO3YMIHHS MiXK (paxiBISIMH BIiAMOBITHMX Tramy3ed Hayku.
Tak, A.C.I’sxoB, LB. KopyHemnp 3aiiMaroTbcsi TEOPETHYHUMH W TIPAKTHIYHHMHU
acrieKTaMH  TIepeKyiaxy HaykoBo-TexHiyHMX TekcTiB [1; 3], T.P. Kusk BuBuae
TEPMIHOTBOPEHHS Yy  HalioHanpHMX  TepMmiHocucremax [1],  JLK. Jlatumes,
B.M. KomicapoB po3risigaloTh MOHSATTS €KBIBAJICHTHOCTI (haxoBOro IepeKyiany i
crocodw ii mocsirHeHHs [2;4].

IHTpa- Ta eKCTpaNiHrBICTHYHI UYMHHUKHM 3yMOBIIOIOTH 3HAYHMI 1HTEpec [0
npoOnemMn azfieKBaTHOroO mepexnany (axoBux TekcriB. 3 omgHoro OOKy, mHporecu
riobamizarii cycrmiibCTBa, MOSBa HOBHX HAPSIMKIB HAYKOBHX JIOCHIPKEHb BHKIIMKAIN
Tak 3BaHMH “TepMiHomoriuHmii BUOYX” [1, c. 9], skuit peamni3yeTscst y 3HaUHIN KITBKOCTI
(axoBuX MOB Ta miaMoB. 3 iHIOro 60Ky, (axoBa JIEKCHKa Ma€ BHCOKY ITUTOMY Bary y
CJIOBHIKOBOMY CKJIaJi HalliOHAJBHUX MOB.

[MonsarTst haxoBoi MOBM B CHCTEMi 3araJlbHOHAIliOHAJIIFHOI MOBH BKJIIOYae B cebe
pO3/iT MOBH, CHpSIMOBAaHMH Ha OJHO3HAYHY KOMYHIKAIlifo y TIEBHIH ramysi, ska
(GYHKIIOHYE 3aBISIKM UITKO BCTAHOBJIEHIM TepMiHomorii. 3aBmaHHS Nepekiagada -
SIKOMOTa TOYHIIIE TepeIaTH He JIUIIE 3MiCT TOBIJIOMJICHHS, a W MimiOpaTn HaiBaamimi
TEPMIHOJIOTIYHI BiJIIOBITHUKY B YKPATHCBKiil MOBI.

daxoBa MOBa aBiallii 10 CHX Mip 3HAXOAUTHCS B Tporieci craHoBiIeHHs. [Ipuaunoio
[ILOTO CIIYTYE MOCTPaJITHChKE MUHYIIE, KOJIU BCs aBialliiiHa TEpPMIHOJOTIS Maja JIUIIe
pociiiceki BimnoBigHWKK. OJHAK 3a OCTaHHI JECATWIITTS YKPaiHCHKIMH BYCHUMH,
JHTBiCTAMM 3pOOJICHO YMMaIMi BHECOK Y PpO3BHUTOK YKpAiHCBKOI aBiarfiifHol
TepMiHonorii. OnHak TaHa npobiaeMa € akTyaJbHOI0 Ha CHOTOJIHINIHIN JeHb 1 oTpedye
TIOANTBIINX PO3BiJOK.

Cnucoxk BUKOPHUCTAHUX [7KepeJT

1. 4’axoe A.C., Kuax T.P. — OCHOBH TepMIiHOTBOPEHHS: CEMAHTHYHI Ta COLIOJiHTBICTHYHI
acnektd. — K.: Bug. gim «kKM Academia», 2000. — 218 c.

2. Komuccapos B.H.Teopus nepeBona (JuHrBucTndeckue acnexrs). / B.H. Komuccapos — M.:
Bercm. mik., 1990. — 253 ¢.

3. Kopyneywv 1.B. Teopis i mpakTHka nepekiany (aclmeKTHWH Iepexian): miapydruk. / L.B.
Kopynens — Binnuns : Hosa xaura, 2001 . — 446 c.

4. Jlamwiwes JI.K. Texuonorus nepesoja. / JL.K. Jlareimues. — M.: HBU-TE3AVYPYC, 2000. —
280 c.
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CTAH I BE3IEKA IIUBLJILHOI ABIAIIIL B YKPATHI

HarionansHe 3akOHOMABCTBO YKpaiHH 3 NMUTAHb aBialiiHOI Oe3rmeku 0a3yeThcs Ha
BHMOTax 1 MOJOKEHHsIX BUKIaaeHuX B "KoHcrurymii Ykpainu", a TakoX B HACTYITHHX
HOPMaTHBHO-TIPAaBOBHX JOKyMeHTax: "[loBiTpstHMI Kozmekc Ykpainu', 3akoH YkpaiHu
"IMpo Tpancnopt", Yka3 Ilpesumenra Ykpainm "IIpo pimennas Pamu HarionamsHOT
Oe3rrexu i oboporn Ykpainu" Bix 18.10.2000 p. Ne1143-2000 "IIpo cran aBiamiiiHOro
TPaHCIIOPTY 1 aBiamiifHOi MPOMECIOBOCTI YKpaiHH", a TaKoXK MPOEKT 3aKoHy YKpaiHH
"Ilpo nepkaBHy mporpaMmy Oesnexw nuBLTEHOI aBiamii". IcHyroumil mapk aBiariiiHOI
TEXHIKH YKpaiHu CKJIaJaeThCca B OCHOBHOMY 3 ToBiTpstHUX cyneH (IIC) BupoOHUIITBA
CPCP, sxi MopaibHO 1 (pi3H9IHO 3acTapism.

Jlo TemepimHBOro dacy HampairoBaHHS Benukoi KinbkocTi [IC crapux TumiB
MIXOIUTH O MEX BCTAHOBICHHMX IUISI HUX pecypciB. B pesymbprari 1mporo BHHHKIA
mpobnmema  3a0e3NeYeHHs] HAIEKHOrO piBHA Oe3mekd 1 HagiHHOCTI  TpUBaJo
excmryaroBanux I1C, To6To mpobiema miATpUMKH JIBOTHOI IpUIATHOCTI cTapitounx [1C
[1]. 3a cranom Ha 01.01.2004 p. y mBinbHi aBianii Ykpainu Hamigysanocs 1427 I1C, 3
SKUX 865 Hanexars aepkaBHuM aiamianpuemctsam (601 TIC, 264 Bepronboru). OnHaK
B ekciuryaTanii nepedysana e uBeptsb (177 IIC ta 41 Bepromnit). OcHOBHUI 00'eM
MepeBe3eHb MacaXUpiB aBiaKOMIaHIAMH YKpaiHu 3aiiicHoeThess Ha [IC HacTymHHX
tumiB B-737, 5k-42, Ar-24, $Ik-40. Haiimacosimum T1C 3 npescraBinenux € AH- 24 (83
mr.).[2]. B mokmazni HaBexeHo ckiax ocHOBHOro mapky JiHiiHNX [1C B Ykpainu ix Tunm,
eKCIUTyaTalliifHi Ta TONBOTHI XapaKTEePUCTUKH. 3 METOK aHAli3y CTaHy OE3MeKH B
IUBUTBHIN aBiamii Ykpainum Oynmm po3risHyTi aBiamiifHi mopii (iHIMAEHTH,cepiio3Hi
IHIMIeHTH, aBapii Ta KaTacTpodu), o BinOynucs 3 riTakamy 3a nepiox 3 1997 mo 2004
poku. PosrmsHyTi momii BimOymnmcsl MpH BUKOHAHHI SK PETYISIPHUX TaK 1 YapTepHUX
aBiallifHNX TIepeBE3€Hb, SIK HA BHYTPIIIHIX TaK i Ha MIXKHAPOAHUX JiHisX [3]

Cnucok BUKOPHUCTAHUX [7KepeJT
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OPI'AHI3ALIA MIDKHAPOJHUX INEPEBE3EHb

MiXHapOIHOI OpraHi3ali€ro, M0 3aliMaeTbcs MUTAHHAMH — MiXHAPOIHOTO
criBpoOiTHUIITBA B cdepi NUBUIGHOI aBiallii € MiXKHAPOJHA OpTaHi3allisl IHUBITBHOT
apiamii (IKAO) - cmemiamizoBana ycranoBa OOH. Okxkpemi Buaud JOroBipHOT
mpaBo3natHocTi IKAO Oe3mocepeiHbO 3adikcoBaHI B IMOJOKEHHSX ii YyCTAaHOBUOTO
JIOKyMeHTa, a came B KoHBeHmii mpo MiXHapoaHy HMBUIBHY aBiamiro [1,c. 15]. s
3[ificHeHHS CBO€i BHKOHABYOI 1 KOOpAWMHAILINHOI MisUTBHOCTI B cdepi MiKHApOITHOL
muBinpHOI aBianii IKAO mMae HH3KY opraHiB, IO YTBOPIOIOTH i1 CTPYKTYpy: Acambiero,
Panmy, AeponaBiramiiiHy xomicito, ABiaTpaHcnopTHHI KomiteT, IOpuaudananii Komirter,
Komiter i3 chiibHOI MiITPUMKH acpoHaBiraiiHoro 3abesnedeHHs, DiHAHCOBUIA
komiteT, KomiTeT 3 HE3aKOHHOMY BTPYYaHHS B JisUTbHICTH IMBUIBHOI aBiarlii,
CekpeTapiar.

Jlns 3abesnedeHHs NpUHHATHX Ha cebe 3000B’s3aHb nepikaBn — wieHn IKAO
HaJadM JaHii MDKHApONMHIM oOpraHizaiii HH3KY HOPMOTBOpYHX (YHKINH, a came,
Hanimum IKAO npaBom mpuiiMaTw 1 B Mipy HEOOXiJHOCTI 4dac Bif Wacy 3MiHIOBaTH
BIIMOBIZIHI MIKHAPOJHI CTaHIAPTH, PEKOMCHIOBaHY IPAKTUKY 1 MPOLEAYPH, IO
TIOBUHHI CTOCYBAaTHUCS: CHCTEM 3B’S3Ky W aepoHaBiramifHMX 3aco0iB, BKIFOUAIOUYH
Ha3eMHe MapKipyBaHHS, XapaKTEePHCTHK aepOIOPTIB i MOCAIKOBHUX IUIONIA0K; ITPABIII
TONBOTIB 1 TIPAKTUKHM YIPABIiHHSA MOBITPSHAM pPyXOM; IIPHCBOEHHS KBauti(ikarii
JBOTHOMY 1 TEXHIYHOMY IEPCOHANy; NPHUIATHOCTI MOBITPSIHHX CYIEH IO IIOIBOTIB;
peecrparii ¥ imeHTH}IKAII] TOBITPIHUX cyneH; 300py MeTeoponoriyHoi iHdopmMaryi i
oOMiHy Hero; OOpPTOBHMX JKypHAJiB; AaepOHABITAIiMHUX KapT 1 CXeM; MHUTHHUX 1
IMMIrpamifHUX —TIpomemyp; TOBITPSHMX CyAeH, IO 3a3HAlOTh KaracTpod, i
posciigyBanas noxaiid [1, c. 38]. IKAO mpuiimMae BeNWKy KUTBKICTh JOKYMEHTIB, IO
YHi(iKyIOTh TOPSIOK, TIPAaBHIIA TTONBOTIB 1 3a0e3nedeHHs Oe3rmedHoi aepoHaBirarii, mo
BCTAHOBJIIOIOTH TIpaBa i 00OB’SI3KM JieprkaB, a TaKOK IOPUAMYHUX 1 (i3ngHHUX 0cib i3
MMUTaHb 3a0€3MeUeHHS PETYISIPHOCTI, EKOHOMIYHOCTI 1 O€3MeKH MiXKHApOIHOTO
MOBITPSIHOTO TpaHcHopTy i T.m. Ll mOKyMeHTH HOCATH pi3HI Ha3BH (CTaHZAPTH,
PEKOMEHJIOBaHA MPAKTHKA, KEPIBHUIITBO, MPOIEIYPH 1 T.J.), MO 00’ €THAHI TIOHITTAM
«TexHiuHi pernameHTH» [1, c. 53]. 3 MeTor0 CpHAHHS MiXkKHApOAHiH aepoHaBiramii Ta ii
ynockoHamoBanHio IKAO Oyna HajilieHa TTOBHOBa)KCHHSMH IPHHAMATH MiXKHAPOIHI
CTaHJAPTH, IO CTOCYIOTHCS 30KpEeMa: a) CHCTEM 3B’SI3KYy W aepoHaBiramiiHux 3aco0iB,
BKJIIOYAIOYM HAa3eMHE MapKipyBaHHS; 0) XapaKTEpPHCTHK aepoIOpTiB i ITOCAIKOBUX
TUTOIIATOK

CHnHcok BUKOPHCTAHUX JIZKepeJ
1. Kongen1ist npo MixkHapoqHy opraHizanito OUBiNEHOT aBiauii. — Unkaro, 1944. — 96 c.

Hayxosuil kepisnux — I.B. ['onuapenxo, Kano. icmop. HayK, 0oyerm
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JIEKCAYHI TPAHC®OPMAIIIL SIK 3ACIB
JOCATHEHHS EKBIBAJTEHTHOCTI Y IEPEKJIA AL
(Ha matepiaJi aBianiiinoi TepmiHosorii)

[lepexnman € 3iCTaBICHHSAM [BOX MOBHHX CHCTEM Ha BCiX piBHAX. Jlekcuko-
CEeMaHTHYHI CHCTEMHM MOB, [0 KOHTAaKTYIOThb IiJ 4Yac TepeKiangy, CYTITEBO
BIJIPI3HSAIOTHCS 32 OOCATOM Ta MOTHBAINEI0 BXXKWUBaHHSA TIEBHUX CIiB. Y TpoIeci
MepeKyialy YacTo CTa€ HEMOXJIMBHM BHKOPHCTaTH OyKBaIbHHH — CIIOBHHKOBHIA
BIJIOBIJIHUK, 1 TIepeKianad BAAETHCS JI0 TIEPETBOPEHHS BHYTPIITHEOI (hOPMH CITOBA UK
CIIOBOCIIONTydeHHS a0o > Horo TMOBHOI 3aMiHM, TOOTO /[0 MepeKIaJanbKol
tparchopmamii [1, c. 18]. I[lpu JekcHyHHX TepeKIaabKuX TpaHCPOPMAITIIX
BinOyBaeThcsl 3aMiHa OKPEMHX JIGKCHUHHX OIMHHI[b MOBH-IDKEpeNla TaKUMH
JIEKCUYHUMH OIMHUILIMUA MOBH TEpeKiay, sIKi He € X CIIOBHUKOBHMH €KBiBAJICHTaMH,
ajie caMe BOHHM 3a0€31euyIoTh a/IeKBaTHE PO3YMIiHHS ITEepEeKIay.

IcHye Tpm HaWHOUTBII XapakTePHUX TNPUYMHH BHKOPUCTAHHS  JICKCHYHHX
TpaHchopmMaliii: B MOBI TIEpeKIIaly HEMa€e CIIOBHHKOBOTO BiJIMOBITHMKA TOMY YA TOMY
CJIOBY OpHWTiHANy; CIIiBHAJIHHS € HENOBHUM, JIMIIE YaCTKOBO ITOKPHUBAIOYH 3HAYECHHS
CIOBA MOBH-DKEpeNa; pI3HMM 3HAa4eHHAM 0araTO3HaYHOTO CJIOBa OpHTiHAIY
BIJIMOBIZAfOTh PpIi3HI CIloBa y MOBI mepekiamy. Jlo OCHOBHUX BHIIB JIEKCHYHHX
TpaHcopmariiii Hanme)kaTh Taki: TPAHCKPHUIIIS 1 TpaHCIITepamis, KaIbKyBaHHS,
KOHKPETH3allis, TeHepali3allis, a TAaKOK MPUHOM CMUCIIOBOT'O PO3BHUTKY [2, c. 343].

IMix wac mepexnamy aBiamiiHOi TepMiHOMOrii JieKcHuHi TpaHchopmarii He
3aCTOCOBYIOTBCSL JIOCHTH dYacTo. HalmommpeHIimow cepel HUX € KaJbKyBaHHS,
Hanpukian: flight safety — 6esneunicmo nonvomy, turboprop engine — mypbozeurnmosuil
Ogueyn. HacTymHi 3a 9acTOTOI0 BHKOPHCTAHHS — TPAHCKPHIIIIS, TpaHCIiTepamis, a
TakoX KoHKpeTu3anis. Haiipimme npu nepekiazi aBiamiiiHuX TepMiHIiB 3aCTOCOBYIOTBCS
TpaHcopmarii reHepanmizamii Ta CMHCIOBOrO po3BUTKY. KokHa 3 po3misHyTHx
TpaHchopMamiii cnpsiMOBaHa HacaMIlepe]l Ha ONTUMAaIBHUI crocid mepenadi
MOYATKOBOTO 3HAYEHHS y IOMYCTUMHUX Ui TepeKIafaIbkoi MOBM H KyIbTYPHOI
Tpaguiii popmax.

Cnucok BUKOPHUCTAHUX [7KepeJT

1. Bunoepaoos B.C. Ilepeon. Obmue n nexcudeckue Bonpockl / B.C. Bunorpanos. — M. :
W3natenbcTBO HHCTHTYTa 00IIero cpeaHero oopasosanus PAO, 2004. — 224 c.

2. ®edopos A.B. OcHOBEI o0mweil Teopuu IepeBona (JMHIBUCTHYECKHE mpoOiemsl): Jlims
HHCTUTYTOB M (haKyJIbTETOB HHOCTp. S3BIKOB. Yueb. mocodbue / A.B. demopo. — M.. OO0
"Nznatenbckuii JJom "OUIJIOJIOT A TPU", 2002. — 416 c.
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J10 TIPOBJIEMY PO3BUTKY TEPMIHOJIOTTI
ABIAIIIMHOI AHIJIIMCBKOI MOBU

HeoOXiqHiCTh JIHTBICTUYHOTO pO3MIISAY aBialiifHOI TEPMIHOJOTIYHOI CHCTEMH
3yMOBJICHA HAacaMIlepe/] MPaKTUIHUMU TTOTpeOaMu CYCITUTHCTBA i aBialliitHOl CITITBHOTH,
30KpeMa. AHalli3 MPOIECiB TBOPEHHS TEPMIHIB, JIOCIIPKEHHS OCOOIMBOCTEH TXHBOTO
MOXO/DKEHHSI  CHPHUSATHME  BIOPSIKYBAaHHIO  3araylbHOi  TepMiHOCHCTEMH, il
CTaHAApTH3aIlil, IacTb 3MOTy NPOTHO3YBAaTH TEHJEHIIi MOAAIBIIOrO PO3BUTKY
aBiamifHO{ aHIJIIICBKOI MOBH, BOJHOYAC CHPHATHME BHPIMIEHHIO IEPIIOUeproBOro
3aBIaHHS aBlalliifHUX TPAHCIIOPTHUX IIepeBe3eHb — 3a0e3MedeH s Oe3IeKH BUKOHAHHS
TIOJTBOTIB.

CraHOBJIICHHSI TEpMIHOJOTI] aBiamiiiHOi aHTTIHCEKOI MOBHM Xoda i BiIOyBaeThCs
MIPOTSATOM OLIBIIE HiIX BOX CTONITh, BioOpa)kae BeCh MPOIEC PO3BHUTKY aBialliifHOI
ramy3i. [lix aBiamifHWMH TepMiHaMM pO3yMieMO ciioBa abO CIIOBOCIIONYYSHHS Ha
TO3HAYECHHSI CIENiabHUX ITIOHATH y cdepi aepOHABTHKHU, SIK-OT JIITAJbHUX arapaTis,
KaTeropiii mepcoHairy, Mpouneayp BeAEHHS pagiooOMiHy MiX MIJIOTOM i JIHcHeT4epoM
YIIPaBIiHHS MOBITPSIHAM PyXOM TOIIO.

3 ormsimy Ha OCOOIMBOCTI IMOSBM Ta MONAIBIIOTO PO3BHUTKY aBiallifHMX peaiH,
CEMaHTUYHY CTPYKTYPY TEPMiHIB Ha IXHE IMO3HAYCHHS MOTPIOHO PO3TIIAIATH Ha CTHKOBI
JIBOX HayK — JIHTBICTHKH Ta BIZNTOBIHOI Tamy3i HayKkd i TexHikn. CeMaHTH4HI 3MiHH,
mo BinOynmMch B aHTIINMCHKIA aBiamiifHii TepMiHONOril, MO)XKHAa YMOBHO ITOJUINTH Ha
Taki, 110 CTAJINCS BHACIIOK HOBHX BIIKPHTITIB, 1 Taki, 0 Oy/IM BHKIMKAHI 3MiHAMH y
CaMUX peaisx.

3araipHa Tiepiomu3aliis PO3BUTKY aBialii Jana MiJICTABH HAYKOBIIM BHOKPEMHTH
HafiBU3HAYHIII BIXM 3MIiHM 1 IIOMOBHEHHS TEPMIHOJOTIYHOI CHUCTEMHM aBialliifHOl
anTmiiicekoi MoBu: 1) 1783-1863 pp.; 3) 1904-1918 pp.; 4) 1919-1945 pp.; 5) 1945-1960
pp.; 6) 1961-2014 pp. [1, c.18]. Okpemo BHpI3HSEMO TEHICHIIIO 10 YHidikarii
HalliOHAJIBHUX  OCOONIMBOCTEH aHTJIICBKOI TepMiHONOrI Ta TpaBWJ BEACHHS
panioodminy. Hanpuxmnan, 3 30 Bepecus 2010 poxy B CILIA yHOpMOBaHe BUKOPHUCTAHHS
TepMiHONOTiUHOT (pasu “Position and Hold” nns TMO3HAYCHHS 3aHATTS JIITAKOM
BHKOHABYOTO0 CTApPTy Ha 3JITHO-TIOCAJIKOBIM CMy3i 3aMiCTh IONEPETHHO BXKUBAHOTO
“Position and Hold”. Takum 49iHOM, TIPOCIIKOBYETBCS TEHICHINS O CTaHJapTH3amii
TEPMIHOCHUCTEM OKPEMHUX HAIliOHAJbHUX BapiaHTIB aHTTIHCHKOI MOBH, a TaKOX
niep>KaBHHX 1 MDKIepyKaBHUX OpraHizalliif IMBUIBHOI aBiarii [2].

Cnucoxk BUKOPHUCTAHUX [7KepeJT

1. Tlponcxoxaenne u oOpa3OBaHHE aBHALMOHHBIX TEPMHUHOB B aHriuickoM sibike / JI. b.
Txauesa : aBToped. auc. ... kaua. ¢unon. Hayk. [ JL. : U3g-so JIT'TIN, 1973. - 32 c.

2. JO 7210.754. Line Up and Wait (LUAW) Operations. FAA Notice. — Pexxum gocrymy:
http://www.faa.gov/documentLibrary/media/Notice/N7210.754.pdf
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ICUXOJIOITYHI YNHHUKN HPO®ECIHHOI MOTUBAILIIL
TA JEMOTHUBAILII ®AXIBIIB YIIPABJIIHHSA IIOBITPSIHUM PYXOM

MortuBariss npogeciiHoi AisUTBHOCTI Mae Oe3nocepenHiil BIUIMB Ha YCIIIHICTH
TIpaIiBHUKA. 3aBISKH CBOIM peTyIATHBHIN (YHKINI, mpodeciiiHa MOTHBAIls Biirpae
Ba)XKJIMBE 3HA4YCHHS y JeTepMiHatii npodeciifnoi HamiiHOCTI (haxiBHiB OMepaToOpChHKUX
mpodeciid.  [IpwiHATTS  HEOOXiMHWX  pillleHb, MOOUTI3AINS  IHAWBIAYaTbHUAX
MOXXJIMBOCTEH, ONTHMI3allisl BHTPAT pPECypCiB Ta EKOHOMHHH CIOCIO BHKOHAHHS
npoeciiHUX 3aBOaHb, BH3HAYAIOUHCH pPiBHEM MpodeciiiHol MOoTHBamii, CTBOPIOIOTH
HeoOXiJHy OCHOBY IipodeciifHoi eheKTHBHOCTI Ta HA/AIIHOCTI omeparopa.

daxiBellb yHnpaBIIiHHS MMOBITPSHAM PYXOM Cepel NMPeACTaBHUKIB 0araTbox iHIINX
OIEePaTOPCHKUX MPOQECiid BiIPi3HIETHCS TUM, IO HOTO JISUTBHICTH IMOB’s3aHa 13 JykKe
3HAUHUM  iHQOpPMalifHUM HaBaHTAKEHHSM Ta BHKIIOYHO BHCOKHM  piBHEM
BinoBiganpHOCTI. [louaToK Ta KiHEIhb po0OYO0i 3MIHH aBiaIlifHOTO JUCIIETYEpa € CYTO
YMOBHHMH MOMEHTaMH, SIKi HE CYIPOBODKYIOTECS II0YaTKOM UM 3aBEPIICHHSIM CaMOro
mporecy kepyBaHHA. lle To30aBnse  aBiamifHOro JUcCreT4epa  MOMKIIUBOCTI
MIPMJIAINTOBYBATHCS 10 TEBHHUX €TaliB pOOOYOro IMKIY, MOOITI3YIOUNCh Ha OIHHUX
eTarmax Ta MOHOBJIIOIOYM CWJIM Ha IHINX. be3nmepepBHICTH mpolecy yHpaBIiHHS
TIOBITPSTHAM PYXOM, IisUTBHICTB y BHMipax HPOCTOPOBHX YSBICHb Ta MOBJICHHEBOT'O
oOMiHy iH(DopMmariero y iX CyMiIeHHI — 1€ JIAIIE OKpeMi XapaKTePUCTHUKH
oco0MBOCTEH mpari ¢axiBid JaHOro IPodiTro.

IIpodecis daxiBug ympaBmiHHA TOBITPSHHM pYyXOM Ma€ 3HA4YHUHA pecypc
MpUBaOIIMBOCTI, TIOB’ sI3aHMH 3 11 3HAYCHHAM JUTsl OE3IEKH aBiallii, Ta piBHEM CKIIaTHOCTI,
SIKMIA J103BOJIsIE (DaXiBIFO BiTYYTH CBOKO MPHYETHICTH JIO aBialliifHOi emith. Bimdayrts
BIIACHOI MPOQECIHHOI YCHINIHOCTI, CIPOMOXKHOCTI BIJMOBIIAaTH BUMOTaM CKJIaJTHOT
npocecii 374aTHI iCTOTHO MiACHIIOBAaTH y aBialifHWX AMCHETYEpiB CIPSIMOBAHICTH Ha
cBoto mpocecifo. IIporsrom mnpodeciitnoi Oiorpadii QaxiBms #Horo mpodeciitna
MOTHBAITIS 3a3BHYail 3a3HAE NMEBHOI €BOMIONIi. MoXe 3MiHIOBAaTHCS CTPYKTypa MOTHBIB,
KOIM B YyMOBaxX IIOCTA0NeHHS OJHMX MOTHBIB IIOCHIIOIOThCS 1HIN. XpOHIUHA
nepeBToMa, mHpodeciiiHe BHTOpaHHS, BTpaTa BIAIYTTS MEPCOHAIBHOI NEPCHEKTHBH,
npodeciiHi HeBmadi, KOHQUIIKTH Ta BaaW COIIAJBHO-TICHXONOTIYHOrO KIIMaTy Yy
MAPO3ALTL 332 HECTHPHATINBHX YMOB CIIPOMOXKHI HETaTMBHO BIUTMHYTH HAa PIBEHb
MOTHBAIIIT TUCTIeTYepa.

3aBaHHs BYaCHOrO pearyBaHHs Ha HeOakaHi 3MiHM y MOTHBaNiiHii cepi daxiBist
BHMarae 3alpoBa/DKEHHS CHUCTEMHM MOHITOPHHTY, 3MaTHOI 3aBYacHO pPO3Mi3HABaTH
HETaTHBHI TeHAeHMHii. JIpyrorwo CKJIaJOBOIO CHCTEMH pPOOOTH MalOTh OYTH 3aXomu
KOpeKIii Ha OCHOBI pO3YMiHHA TPHYMH JEMOTHBAIlii Ta HasBHUX pe3epBiB
BHYTPIIIHHOTO MOTUBYBAaHHS OCOOMCTOCTI.

Hayxosuii kepisnux — O.B. Ilempenko, kauo. ncuxon.Hayk, 0oyeHm
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YK 629.735.072.08:681.3:629.7.067 (043.2)
T.B. bonapapesa
Hayuonanvuwiii asuayuonnuii ynueepcumem, Kues

MNCUXOJIOI'MYECKHUE ACHHEKTBI OPTAHU3AIIM UHO®OPMALIN
HA PABOYEM MECTE HHCTPYKTOPA JIETHOI'O TPEHAKEPA

CyIecTBYOIIN KIIACCHYECKHH TOX0/I KOMITIOHOBKH MYJIbTa HHCTPYKTOpA JIETHOTO
TpeHa)kepa COCTOMT B OOECHEeYeHHMHM BO3MOXKHOCTH KaK MOXKHO  OOJBIIETO
3a/Ic/iCTBOBaHUs. TPEHAXKEPHBIX  (GYHKIMA W MOJY4YEHHS TAKOro KOJMYECTBa
uHpOpMAIMK, KOTOpOE «MOIJI0 Obl MOHAZmOOWUTHCs». MH(opmaims momaercs
HHCTPYKTOPY B «CBIPOM» BHAE, 0e3 00OOIICHMS W OMpE/e/ICHHON OLECHKH NeHCTBHI
9KHIIaXKa, TO €CTh TOJBKO OOIBIIIOE KOJIHMYECTBO YHCIOBBIX M rpaUIeCKUX 3HAUCHHUI.

Ha mepBblii B3MJIsi 3TOT MOOXOA JaeT MO3MTHBHBIA 3(G(EKT — HHCTPYKTOPY
MPEIOCTABISACTCS NOMHO( YHKI[HOHATIBHBIH HHCTPYMEHT IS TOATOTOBKU MUiIoToB. Ho
Ha TPaKTHKE BOCHOJIB30BATHCS TAKUM (DYHKIHOHAIOM CIOKHO B TEMIIE BBITIOIHEHHUS
TPEHAXEPHOTO TIoJieTa. BemeacTBrue 3TOro y MHCTPYKTOpA JIETHOTO TPEHAXKEpa MOXKET
CHHKAThCSl YPOBEHb MpodecCHOHaNbHON 3()(HEKTUBHOCTH, YTO 3HAYHT, YTO OMEPATop
OyaeT MpUKIAIbIBaTh CIHIIKOM OOJBIIOEC KOJNHYECTBO YCHIMH JUIS JOCTHKEHHUS
OTIPEJICIICHHBIX Pe3yNbTaToB. Kpome Toro, gaxe ov4eHb "HHTYHTUBHBIA" HO 00BEMHBIN
uHTepdeiic sBiseTcs TPYAHBIM B OCBOCHHH, B pe3yJabTare OCHOBHas Macca
HHCTPYKTOPOB TOJB3YETCsl TOJNBKO YacCThiO (DYHKLMH IYJIBTOB YIIPABICHHS, KOTOpPBIC
OHH OCBOWJIM 1 CIMTAIOT HAaOOJIee MOJIe3HBIMHU.

B HacTostiee BpeMs IMOATOTOBKA ONEPATOPOB JIETHOTO KHITAXKa OCYIIECTBIIIETCS 110
IporpaMMaM ONTHMH3AIMK PaboTHl dkunaxa B kabuHe (CRM) u mporpammam jeTHOH
MOJI'OTOBKK B YCJIOBHSIX, TPUONMKEHHBIX K YCIOBUsIM peanbHoro moiera (LOFT). B
YCIIOBHUSIX peali3alii JaHHBIX MPOrPaMM OCTACTCS AKTYalbHBIM BHUMaHHE K YaCTHBIM
acIieKTaM JIESATeIbHOCTH JKHIaXa B KOHKPETHBIX YCIOBHSX M Ha KOHKPETHBIX 3Tarax
norreta. Ho 3To TpebyeT peann3army ycIoBHiA IS [IENIEeBOT0 aHAIN3a HH(OPMAIIUHL.

TTonoKUTENBHBII Pe3y/IbTaT MOKET OBITh MOJNYYCH IIYTEM pa3MeIleHHs Ha pabouem
MECTe MHCTPYKTOpa BCIIOMOTATENILHOTO MHTep(elica, B KOTOPOM ObUT ObI pealn3oBaH
coOpITHifHBIN Toxox. Takoif mHTepdeiic MO3BOMUT CO3MATh UIST MHCTPYKTOpA €IMHOE
nH(pOpPMAIIOHHOE TIONIe, T/l BO3HMKAET camasl MOJIe3Has B HACTOSIIMHA MOMEHT
vHpOpMaIMsl W B HamOolee BocnpuHHMaemoil ¢opme. Takum obOpasom, OymeT
obecrieyeHa MHHUMH3AlMs HMHOOPMALMOHHONW HArpy3kd Ha HHCTPYKTOpa IIpH
TIOBBIIIIEHUN KadecTBa €ro paboTel. OMIMPHUUYECKOE HCCIIE0BAHME HAIPABICHO Ha
OLECHKY 3 )EKTHBHOCTH pa3HbIX (HOPM BU3yaTTH3aIMH KOMILUICKCHOI KapTHHBI ISHCTBHI
9KHIaXKa B ONpEACICHHBIX MOJETHBIX CHTyalusx. [TomydeHHbIE pPe3ylbTaThl MOTYT
OBITh HCIIOJIB30BAHBI KaK MPHU pa3pabOTKe HOBBIX TPEHAKEPHBIX KOMIUICKCOB, TaK U C
LEITbI0 MOAMU(UKALINHN YK€ HMEIOIUXCS JICTHBIX TPEHAXKEPOB.

Hayunwiii pyxosooumens — A.H. Cocnenko
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VK 165.194:378. 147 (043.2)
H.A. I'opauns
KaHO. NCUXON. HAYK
Minicmepcmeo oceimu i nayku Yxpainu, Kuise

®OPMYBAHHSI TIPOGECIMHOI HAIIMHOCTI
®AXIBI{IB YIIPABJITHHSI HOBITPSIHUM PYXOM
SIK AKTYAJIBHA ITIPOBJIEMA ABIAIIIMHOI IICUXOJIOTTH

JistmericTs mucnerdepiB YIIP (ympaBiiHHS HOBITPSHUM PyXOM) XapaKTepPH3YEThCS
CKJIQTHICTIO TIPUHHATTA DIIIeHHS Yy HerepeadadyBaHUX CHTYAIlisX, SKi BUHUKAIOTH Y
TIOBITPSTHOMY TPOCTOpi; Ae(ilNTOM Yacy NMpH MPUHHATTI BiATIOBIIAIFHOTO DillIEHHS;
BUHHUKHEHHSIM CTPECOBUX CHTYaIliif; poOOTi y mepeBaHTa)keHOMY iH(opMariitHoMy modi
YH 32 YMOB OOMEXEHOI KUTbKOCTI iH(opMariii.

OCHOBHHMMH 3aBJIAaHHSAMH CHCTEMH YIIPABIIIHHS TOBITPSIHUM PYXOM €: OpTaHi3allis i
yrockoHaneHHs cuctemMu YIIP; sKkicHe, pamioHasbHE IUIaHYBaHHS 1 3a0e3nedyeHHs
MOJTBOTIB; SKICHE YIIPABIIIHHS TOBITPSHIM PYXOM Ha BCIX €Tamax IMOJILOTY MOBITPSHOTO
cynHa (ITC); cTBOpeHHs 1 MATPUMKA BIIOPSIKOBAHOTO 1 IIBUIKOTO MOTOKY MOBITPSIHOTO
pPyXy; HaJlaHHS €Killa)kaM IOBITPSIHUX CYJeH HeoOXimHOl iHhopMmallii s 6e3neuHoro
BHUKOHAHHS TOJIBOTIB; CHOBIIIEHHS CIYXO0 IONIYKY i HOPATYHKY IIpO TOBITPsHI Cy/IHA,
sIKi TOTPeOYIOTH IXHIX MOCIYT Ta HaJaHHS IM JOIMOMOTH.

Ha edexruBHicTs mnpodeciiinoi mismeHOCTI  ¢axiBmis  YIIP BmmBarote ix
TICHXOJIOTiYHI OCOOJIMBOCTI MOTHBAIIHHO{, KOTHITUBHOI, eMONiHHOI cdepH 1 3MaTHICTH
e(heKTUBHO pearyBaTH Ha pI3HOMaHITHI OOCTaBWHHM, TIOB’S3aHI 13 HEOE3MEYHUM
30JIMDKEHHSIM TOBITPSIHUX cyneH, 1ii mpu YIIP B ocoGnuBHX yMOBax MoNbOTY, il MpH
VIIP B aBapiiffHUX CHTYaIisX, a TAKOX MPUHHATTS e(eKTUBHUX DIlIeHb, MOB’S3aHMX i3
€KCTPEMaJIbHUMH YMOBaMH TisTHHOCTI.

Cepenl HaAWOUTBII THIIOBHX TOMIJIOK, SIKMX MPHUITYCKAIOTHCS MaiOyTHI (axiBIiB
VIIP €: mopyiieHHs paBuil BUKOpUcTanHs (paseonorii (29,2%); BUCOKA IHTEHCHBHICTh
MOBITPSIHOTO PYyXy; HETOUYHICTh BU3HAUeHHs Kypcy mpu BekropinHi [IC (21,3%);
nopymeHHss HopMm  emenonyBanHS MK [IC  (12,9%); mopymeHHS iHTepBaiB,
HeOe3reyne 30MIDKEHHS 1 PO3B’S3aHHS TMOTEHIliHO-KoH(uIiKTHIX cutyariii ([TKC)
(11,4%); momunku y HamaHHi npioputetiB [1C (9,5%); moMuiku y HaJlaHHI TIPIOPUTETIB
IIC (1,8%); BCcTaHOBJIEHHS BEIUKOI BEPTHKAJILHOI IIBUIKOCTI 3HIDKEHHS, IO 3aBa)kae
BuacHO BHecTH 3MiHU N0 Mapmpyty [IC (1,4%); He3qaTHICTh BYACHO JATH MOTPiOHY
KOMaH[y, IPUITYIIeHHS TOMIIOK y porHo3yBaHHi pyxy I1C (0,2%).

Haii6inpm xapakTepHUMH ITOMIUIKAMH, SIKHX MPHUITycKaroTees mucterdepu YIIP i
SIKi TIPU3BOIAITH JI0 HeOE3MeYHOro 30JIDKEHHS JIITakiB, € Taki: HENPaBHJIBHO 3aJaHUH
€IIIeJIOH TIONIBOTY; TTOPYIISHHS B3a€MOMIl MiX JMCHEeTYepaMH CYMIKHHX 30H; ITaCHBHE
YIIPaBIIiHHS MOBITPSIHAM PyXOM; BTpaTa KOHTPOJIO 32 MOBITPSTHUMH CYTHAMH.

Jlnst momryky Ji€eBMX [UIAXiB IMJABHINCHHS SKOCTI JTUCIETYEPCHKOrO CKIATY
aKTyaJbHUMHU € KOMIUTEKCHI JOCIIJDKEHHS, CIPSMOBaHI Ha BU3HAYEHHS OCOOIMBOCTEN
BIUTMBY PI3HOMaHITHHX NPO(eciiiHO BaKIMBUX SIKOCTEH Ha mpogeciiHy MiIroToBKY i
TisUTBHICTH ucnierdepiB YIIP.
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YK 629.73:007.51(043.2)
FO.C. dxypa
Hayionanvnuii asiayitinui ynieepcumem, Kuis

OCOBJIMBOCTI IIPUMHATTS PIIIEHD B JISIJIBHOCTI OIIEPATOPA

[puiHATTS pilIeHHS ONepaToOpoM — 3/IHCHEHHSI BHOOPY HAJIEKHOI CYKYITHOCTI [Iiif 3
HU3KW albTepPHATHB. BUAINSAIOTH Taki YMOBH, IO BIUIMBAIOTh Ha SKICTh PIIICHHS
oreparopa: aeinuT iHpopMaIlil Ta Yacy; HAsIBHICTh JISSKOI «HEBU3HAYCHOCTI CUTYAITi1»,
0 TTOPOIKYe OOPOTHOY MOTHBIB y OlepaTopa; XapakTep 371 iCHEHHS BOJIHOBOTO aKTYy,
10 3a0e3Mevye MoI0TaHH HEBU3HAYEHOCTI.

[Iporec TpUHHATTS pilIeHs MOXKe OyTH aJTOPHTMI30BaHMM abo MoIIykoBuM. [Ipn
NTOPUTMI30BaHOMY TIpOIleCi NPHHHATTS pilleHb po0oTa omeparopa IOB'I3aHa 3
MOITYKOM 1 OITIHKOI 3a3JIaJIeTib BioMHX mporpam. [Ipu momrykoBomy - mporpama
pilIeHb ONepaTopoBi HEBIOMA, i BOHA CTBOPIOETHCS y TIpoIeci Horo TpymoBoi
TISUTBHOCT1, TOMY OIepaTop AyXKe JacTo OOMEKEeHHH y Jaci, 1 3ami3HeHHs y NMPUHHATTI
pillIeHb PO3IHIOETHCS K TIOMIUTKA, [0 MOXKE TPU3BECTH JIO YCKIIAHEHHS TIPOOIEMHOT
cutyarii abo 10 TIOBHOTO MOPYIICHHST POOOTH BCi€i cucTtemu. B 1mx BUmagkax 3HaAYHY
POJIb Y JisUTRHOCTI OIepaTopa BiJlirparoTh MPOIIECH MHUCIICHHSI, OCHOBOIO SIKHX € TIOIIYK i
BIJIKPHUTTS YOTOCh HOBOTO.

Jlnst misutbHOCTI omeparopa XapaKTepHHUA OCOOTUBHUIA THUI MHCIICHHS - OIEPaTHBHE
mucneHns. OnepaTuBHE MUCICHHS Mae psi crierudigaux ocobnmuBocreit. [lo-mepime, me
- EMHICTH TMPOIECIB CIPUHMAHHS 1 OCMHUCICHHS CHUTYyallli, sIKa 3MIHIOETBCS JIyXKe
mBHUIKO. ToMy mporiec MPUHHATTS PINICHHS 3]TUBAETHCS 3 MPOIECOM HOT0 BUKOHAHHS.
[lo-mpyre, BenWka BiAMOBINAIGHICTE 3a MNPUHHATTS pPIlICHHS BHUKIUKAE 3HAYHE
€MOIIifHO-BOJIbOBE HAIIPYKEHHS, TOOTO BaXKIIMBOIO O3HAKOIO OMEPATUBHOTO MUCIICHHS €
Te, IO BOHO TIPOTIKA€ B EKCTPEMAILHMX YyMOBaX 1 TOB'sI3aHE 3 TIHOOKHMHU
MePEKMBAHHSIMH BiIMOBITATEHOCTI.

[IpuiiHATTS pIlIeHHS B JBOTHIN MIsUTBHOCTI € CKIIQJHUM KOTHITHBHUM ITPOIIECOM,
OCKUTbKM BiH TPOTIKa€ 3a3BUYail HAa TJIi IHTEHCHBHUX TI€PEKHBaHb, BUKIMKAHUX
neiMToM dYacy, BHUCOKHM COITIQJIbHIM KOHTPOJIEM Ta I1HTEHCUBHUM pPOOOYNM
HaBaHTaXeHHAM. HeoOXximHicTh BHOOpY BapiaHTa AiH, crocoOy HOro BHKOHaHHS abo
OaxaHOTO  pe3ynbTaTy, OCOONMBO B CHTYallii HEBU3HAYCHOCTi, BHHUKHCHHS
Hemnepen0adeHnX OOCTaBWH, BUCOKOI CKIIQJHOCTI 1 BIIMOBINANBHOCTI 3a pe3ylbTaT
JISUTBHOCT] 3yMOBITIOIOTH BUCOKY MMOBIPHICTD MPUHHSTTS IIOMIJIKOBUX PIIlIeHb i, OTXKe,
MOPYIIEHb HAMIHHOCTI JIISUTBHOCTI OIepaTopa Ta PO3BUTKY CTPECy.

Cnucok BUKOPHUCTAHUX J7KepeJT

1. Cmpenxos FO.K. InxeHepHas u npodeccuoHalibHas ncuxonorus. - M.: M3narensckuii
neHTp «Axanemusi», 2001. - 360 c.
2. TIpoghimos FO. JI. Imxenepra ncuxonoris. — K.: JIu6ins, 2002. — 264 c.

Hayxosuii kepisnux — B.B. 3nazodyx
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YK 159.9:629.735:656.7.052 (043.2)
T.O. 3anopo:xenn
Hayionanvnuii asiayitinui ynieepcumem, Kuis

EMOIIMHUI IHTEJEKT SIK ®AKTOP BILIABY HA IIPO®ECIAHY
JISIVIBHICTD ®AXIBIIB YITIPABJIIHHSA TOBITPSIHUM PYXOM

Besneka MONBOTIB BU3HAYAETHCS SAKICTIO B3a€MOJii  0araTbOX KOMIIOHEHTIB
aBianmiifHOi corioTexHiyHoi cucTeMu. [lisUIBHICTH (haxiBHiB YIPaBIHHSA MOBITPSIHUAM
pyxom (VIIP), sik OWH 3 TAaKUX €IEMEHTHIB, XapaKTEPU3YETHCS i IBUIICHUM TICHX0EMO-
IHHAM HaBaHTAXXEHHSAM, a/pKE HaBiTh HaWHE3HAYHII IMOXHOKH MOXXYTh CIIPHYUHUTH
3arpo3y s kKUTTs Jroneil. Daxisii YIIP B yMoBaXx MIHIMBOI MOBITPSIHOI CHTYyarlii
MTOBUHHI TPUHAMATH PIIICHHS, SIKi ITOB’s3aHi 3 00pPOOKOIO BEJIMKOI KiJIBKOCTI BepOabHOI
Ta Bi3yaJIbHOI iH(OpMAaIli, 32 YMOBH SIKHANMEIIBIINX IIIAHCIB BUHUKHEHHS ITOMHJIOK Ta
BIIXWJICHHS BiJl ONEpalioHaIbHUX CTPaHapTiB. Y 3B’A3KY 3 LIUM, HE JIMIIEC HasSBHICTH
BIAMOBIAHUX TPOQECIHHUX 3HAHb, HABUYOK Ta JOCBIAY € HEOOXIJHOI IMEPEeayMOBOIO
etdexruBHOI misutbHOCTI (axiBiiB YIIP, ane # HasBHICTH Py MEBHUX OCOOMCTICHUX
SIKOCTEH Ta MCUXOJOTIYHUX XapaKTePHUCTHK, siKi O cripusiid (HOpMyBaHHIO TOTOBHOCTI JI0
JISUTBHOCTI B yMOBaX ITiBUIIEHOr0 PU3UKY Ta BiJIOBIJAIBHOCTI, a TaKOX 3aTHOCTI
BHKOPHCTOBYBATH BHIIICTICPEPAXOBaHI OCOOIHMBOCTI Y BIAMOBIMHOCTI J0 mpodeciitHol
curyamii Ta 1i BUKIHKiB. CaMe TOMY, aKTyaJlbHUM TIOCTa€ JOCIiDKECHHS (OpMyBaHHS
CUTYaTHUBHOI TICHXOJIOTIYHOI T'OTOBHOCTI, SIK JUHAMIYHOTO IIJIICHOTO cTaHy (haxiBIs
VIIP, #ioro BHYTpIIIHKOI HAJAIITOBAHHOCTI Ha e(pEeKTUBHE BUKOHAHHS mpodeciitHmx
000B’sI3KIB 32 paxyHOK MOO1JII3BAHHOCTI BHYTPINIHIX pecypciB. OCHOBHIMH KOMIIOHEH-
TaMM CUTYaTHBHOI TICHXOJIOTIYHOI TOTOBHOCTI € MOTHBAIIHUH, Mi3HABAJILHUH,
€MOIIIHAK Ta BOJHOBHHM KOMIIOHEHTH, SIKI MOXKHA TITOB’SI3aTH 3 a(EeKTHUBHUMH Ta
KOTHITUBHHUMH  3JII0HOCTSIMM. 3aKOHOMBIPDHO TIOCTABHUTH TIMTAaHHS TIPO 3B S30K
CUTYaTHBHOB TICHXOJIOTBIYHOb TOTOBHOCTBHI 3 CMOIIWHMM IHTENEKTOM. EMortiiHui
IHTEJIEKT CTaB MPEAMETOM JOCIiHKEeHHS 1ie Y 90-X poKax MUHYJIOTO CTOJITTS 3aBJISKA
nparisiv 3apyoiskaux HaykoBiiB (I'.I'apauepa, J1.I'oynmana, J{.Kapy3o, [Ix. Maiiepa, I1.
CasoBest Ta iHIIL.). BueHi miaKpecauin 3Ha4eHHs Ta JAOIIBHICTh PO3BUTKY €MOILIITHOTO
IHTENeKTy, K (akTopy 3alesnedeHHs ycminmmHoi mpodeciitHol misuTbHOCTI (axiBIiB
pizHOro npodinto. EMoIiiHui iHTENEKT ABJsE COOOI0 TPYIy MEHTAIbHUX 3]110HOCTEH,
SIKI CIIPHUSIOTH 1eHTH(DIKAI], PO3YMIHHIO, Ta KOHTPOJIO EMOIIiH, Ta BHUKOPHCTaHHS
MO JUIs IMiJABHINEHHS €(PEKTUBHOCTI MHUCIIEHHS Ta I1HTEJIEKTYaJbHOI MIisSUTBHOCTI,
CIIPSIMYBaHHS yBaru Ta 0e3mocepeIHp0 caMoMoOiizarii. Posib eMOIIHOro 1HTENEKTy Y
nisutbHOCTI (axiBniB YIIP Ta Horo BB Ha (OPMYBaHHS CHTYaTHBHOI IICHXOJOTI9HOI
TOTOBHOCTI IO ChOTOJHIMIHIN JE€Hb 3aJIUIIAE€THCS HEJIOCTATHHO JOCTIDKEHUMH 5K Y
TEOPETUYHOMY, TaK 1 B eMITipHuHOMY IIaHaXx. CaMe TOMY pO3B’sI3aHHS JaHOI TPOOIeMH
HA/IaCTh 3MOTY HE JIUIIE BCTAHOBUTH 3aJICKHICTh YCIINTHOCTI MPOQeciiHOl JisTbHOCT1
(axisuiB YIIP Bij piBHSA €MOIIITHOTO iIHTENIEKTY, a i BU3HAYUTH HOr0 MICIE Y CUCTEMI
JIETEPMIHAHT CHUTYaTHBHOI IICHIXOJIOTiYHOI TOTOBHOCTI 3 MONANBIIO PO3POOKOIO
MIpOrpaMH IICUXOJIOTIYHOI TiATroTOBKY (aximiB YIIP .

Hayxosuii kepisnux — O.B. Ilemperko, Kano. ncuxon. Hayk, Ooyenm
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YK 152.22 (043.2)
0.0. Kynpienko
Hayionanvnuii asiayivnuii ynieepcumem, Kuig

MICUXOJIOI'TYHI OBMEXXEHHS1 Y BUKOHAHHI CYMIIIEHUX
OIEPATOPCBKHUX 3AJJAY

3 KOXHHUM POKOM piBEHb aBTOMATH3allii BHPOOHWIITBA Ta HACHUYCHHS
IHOPACTPYKTYpH CKJIQJHUMH TEXHIYHUMH TIJICHCTEMaMd  30UIBIIYETHCS, TOMY
3’SIBISETBCA BCe OunbIIe Tpodeciii, MOB’S3aHUX 3 ONEPAaTOPCHKOIO IisUIbHICTIO. B
OTIePaTOPChKii JSsITBHOCTI iCHYE NIMPOKWH HAOIp CHTYaIlild, KOMM HEOOXiJHO CyMiIlaTH
BUKOHAHHS 0/Ipa3y JEKUIbKOX 3a/a4. Lle Moke CTaHOBHTH 3arpo3y SIKOCTi X BUKOHAHHS. JIyist
e(eKTUBHOTO PO3NONUTY (YHKIIH MDK OIeparopaMi, TPOCKTYBaHHS TEXHIYHHX CHCTEM,
npodeciiHoro BiIOOPY Ta TMiTOTOBKM BAXJIMBO 3HATH, SIKi 1HIWBIMYAIBHO-TICHXOJIOTIYHI
(haKTOpH CTIPUSIOTH SIKICHOMY BUKOHAHHFO CyMIIIICHHX 337124,

[porHo3yBaHHsS KOH(IIIKTIB MK PYXOMHMHE 00’ €KTaMH € OJTHIEIO 3 OCHOBHHX 3a]la4 B
JSUTHHOCTI  aBiariiiHoro jucrierdepa. JIsi BUBYEHHs YCHINIHOCTI BHKOHAHHS IIi€l 3ajadi
3aCTOCOBAHO arapaTypHH CTEHJ, IO IMITYe €KpaH aucrerdepa. Ilpu 1soMy Hamu
BIITBOPIOBAIIACS CUTYAITisl CYMIIIICHHST Pi3HUX 3aBJaHb. EXCIiepruMeHTaIBHE JOCIIIKCHHS
Oyio mpoBeneHe Ha 70 CTyIeHTax MEepIioro Kypcy, o HABUAKOTHCS 3a CHEIialbHICTIO
«YTIpaBITiHHS TOBITPSHAM PYXOM», B PaMKax 3aXOJIbIB MPOPECiHHOTO TICHXOIOTTYHOTO
Bi1OOpY. 3a JOMOMOTOF0 TICHXO/IiarHOCTUYHUX METOIUK OyJIM BUBYECHI 1HIHBITyaJIbHO-
THITOJIOT1YHI, KOTHITHBHI Ta OCOOMCTICHI OCOOJIMBOCTI OIEpaTopiB.

3a JaHUMHU amnapaTypHOI METOAMKH OYyJI0 BHIIEHO JIBa IMOKA3HUKU YCIIIITHOCTI
MIPOTHO3YBAaHHS KOH(IKTIB PYXOMHX O00’€KTiB: SKICTh 1 TTIOMHJIKOBICTh. SIKICTH
MIPOTHO3YBAHHS € BiJTHOMICHHSIM KUTHKOCTI TIPABUJIBHHUX TPOTHO3IB JI0 KUTBKOCTI PayHJIB, y
SIKUX Oy 3iTkHeHHS. [IOMMIIKOBICTB — 1€ BiTHOIIGHHS KUTHKOCTI MOMFIUIKOBUX HPOTHO3IB Y
payH/Iax, B SIKHX He 0y10 KOH(IIIKTIB, 70 3aralbHOi KUTBKOCTI TAKUX PayHIB.

3a pe3ynbTaTaMH EKCIEPHUMEHTAIBHOTO JOCTI/DKCHHST OYNIO BHSBICHO 3HAYMMMUA
NpsSIMAN BIUIMB HAa SIKICTh TIPOTHO3YBAHHSI, CYMIIICHOTO 3 DPI3HUMH THITAMH 337ad, TaKHX
TOKA3HHKIB, SIK TIEPCKITFOYEHHS yBAard Ta TPOCTOPOBE MHCIICHHS, 3BOPOTHIN BIUIMB Mae
TUIACTUYHICTh MHUCJICHHSL, IO € CIIPABEUTHBIAM JIVIIIEC JUTSl 3BUYAIHIKX YMOB TIPalli Ta TUTIOBUX
OIepaTopChkuX 3a1a4. [IOMUIKOBICTS TIPOrHO3YBAHHS, CYMIIIICHOI'O 3 PI3HMMH THIIAMH 3a71ad,
T IIA€THCS TIPSIMOMY BIDTMBY PHTITHOCTI KOTHITHBHOTO KOHTPOJTIO, IO CBITYUTH TPO TIPOSIB
edexry iHTep(hepeHIlii, Ta 3BOPOTHOMY BILUTHBY BEpOAJIBHOTO CIIOcO0Y TiepepoOKH iHhopMaliii.
Takox Oynmu BHSIBIICHI 3HAYMMI KOPEJISIIi YCITIITHOCTI MPOTHO3YBAHHS KOH()JIIKTIB 3 TAKUMH
OCOOHCTICHUMH pHCaMH, SIK TECHMICTHYHICT, TPHBOXKHICTH Ta i1HJIHBITyaTiCTHUHICTb.
BcraHOBBIIGHO TakoK, IO MOMIUIKOBICTH MPOrHO3YBAHHS KOH(JIKTIB B YMOBaX CyMIIIEHOL
JISUTHHOCTI M€ 3B’S3OK 3 CHJIOKO HEPBOBOI CHCTEMH.

TakuM YHMHOM, TIPY BU3HAYEHHI TICHXOJIONYHOI TMPHIATHOCTI JIFOJMHH-OTIEpaToOpa JI0
CKIIAJIHOI ~CYMIIICHOI JUSsUTbHOCTI Mae OyTH BpaxOBaHW KOMIUICKC —KOTHITHBHUX,
TH/IMBITyaJTbHO-TUITOJIOTIYHUX ~ Ta OCOOMCTICHMX OOMEXEHb. YCi OOMEKEHHS, OKpIM
THIOJIOT IYHIX, T /UIATAI0Th KOPEKIIil Ta PO3BHTKY.

Hayxosuii kepienux — O.B. Ilemperko, Kano. ncuxor. Hayk, Ooyenm



MPOBJIEMM TA MEPCITEKTUBU PO3BUTKY ABIAIIl TA KOCMOHABTUKH 86
29-30 :xoBTHs1 2014p., Hanionanbuuii apianiiinunii ynisepcurer, Kuis

YK 159.9:629.73 (043.2)
A.B. JIsa6ax
Hayionanvnuii asiayitinui ynieepcumem, Kuis

METOJUYHI ACIEKTH POBOTH 3 ICUXOJIOI'TYHUM JOCBIIOM
HEPEXXUBAHHSA HEBE3IIEKH B JIbOTHIA TPO®ECIL

[lepexwTi cKIamHI TONBOTHI CUTYaIlil 3aJUIIAIOTH BIJIONTOK B CBIJOMOCTI IiJIOTa,
SIKMI MOXKe BIUTMBATH Ha MOTO MoJaibiry mpodeciiiny ycmimHicTs. MexaHi3MH I[bOTo
BIUIUBY MOXYTb OyTH pI3HHUMH 1 XisiTh Ko MiniekcHo. HaOyrmit y HeGe3mednmx
CUTYyaIlifX eMOIlIMHUN JIOCBiZ, 3 OXHOro OOKY, JIO3BOJIE TIiJIBUIIUTH PiBCHb
npoecifHIX MOXIIMBOCTEH MIJIOTa, ajie y BUIAAKY BIICYTHOCTI HEOOXiTHMUX MPaKTHK
HOro OmpaIffoBaHHS, HABIAKA MOXKE 3aBJaTH MIKOAW. HaBiTh SKIIO MiJIOT HE JO3BOIUB
CUTYaIlii BUATH 3 M1l KOHTPOITIO, BIH MOXE 3aJIUIITUTUCH HEBJIOBOJICHIM COOO0 3 THX YU
IHIMX TpUYXH. [HIUBiTyanbHUI TOCBI MOKe OYyTH HE 3aBXKIW TIO3UTHBHUM, aje TpU
MIPaBUIIBHIN POOOTI 3 HUM BiH 3aBXIH MOKE OYTH KOPHUCHHM.

IcHY¥OTE pi3HI HampalfoBaHHS MIONO MEPEPOOKU JTIOAUHOI MPOOIEMHOTO JTOCBITY
BIIACHOI JiSUTFHOCTI Ta TIOB’SI3aHUX 3 [IUM IICHXOJOTTYHIX 3MiH. Ale crierudika JI50THOT
poboTH BHMarae JNESKHX CIEIiaTbHUX MiAXOAiB Ta HaronociB. [IpakTudHuil iHTEpec
MIPEJICTABIISIE TOCITIPKCHHS TUHAMIKA €MOITIHHUX HACHIJIKIB TICIIS TIEPEKUTOI Y TTOBITP1
CKJIQZHOI CHUTYaIlil 3 TOYKM 30py OIHKHM BIUIMBY IMX HACHiAKiB Ha mpodeciiHy
HajaifHicTh mimora. Hamry yBary mpuBepTaroTh  IHAWBIXYaNbHI  OCOOJIMBOCTI
TICHXOJIOTIYHOT aIanTaIlii miora ;1o mpodeciitHoro TOCBi Ty, MOB’SI3aHOTO 3 PH3UKOM Ta
MepeXMBaHHsIM HeOe3rmekn. 30Kpema, Halle JOCTIHKCHHS JI03BONISE TO0AYHUTH
MepeBakarodi TUIH KOMIHT-CTPATeriif, a Takok (akropw, MO MOXYTh CIyTyBaTH
BHYTPIIIHIMA pEeCypcaMu Uil MPOMYKTHBHOTO MOJOJAHHS TCHXOJIOTIYHOI HANpYTH,
TIOB’S3aHOT 3 IEPEKUTOI0 CUTYAITI€l.

Jly>ke BaXJIHBO JOITOMOT'TH TJIOTaM 3 MaKCUMAJIbHOI €(EKTHBHICTIO HaJTaBaTH COO1
MICHXOJIOTIYHY JOIMOMOTY CaMOCTIHHO Ha €Tami MiCIs MEPEeXHTOi CKIATHOI CHTYyaIlii.
OkpeMHM THTaHHSAM, SKOMY MH TMPUIUISEMO YBary, € MUTaHHS OO0 POOOTH Y CKIIAJL
TPyIH 3 TNPOOJIIEMHHM JOCBIJOM JILOTHOI POOOTH y Ipoleci NMPOXOMMKEHHS pPi3HMX
mporpam mpodeciiiHol miaroropku. KopucHuME OyIyTh YiTKi peKOMEHIAIIII /TS TIOTIB
mol0 caMoaHamizy, poOOTH 3 Aa(eKTHBHUMH YyTBOPCHHSIMH, YCTAHOBKAMH, 3
TIpo(heCiHHOIO S-KOHIIETIIIIEI0 TOIIO.

Cnucok BUKOPHUCTAHUX J7KepeJT

1. Manxuna-ITeix 1.I'. Dxcrpemansable cutyarun. — M.: Dkemo, 2005. — 960 c.

2. Kumaes-Cmuix JI. A. Ilcuxonorus crpecca. - M.: Hayka, 1983. -370 c.

3. bypaauyx JI. @. OcHoBsl icuxotepanuu / JI. @. bypnauyk, 1. A. I'pabekas,

4. A. C. Kouapsn - M.: Anereiina, - 1999. — 320 c.

5. Anom U. A. T'pynnosas ncuxorepanus: Teopus u npaktuka / Ilep. ¢ anrn - M.: Anpens
IIpecc, U3narensctBo MHCcTHTYyTa cnxorepanuu, 2005. - 576 c.

Hayxosuii kepienux — O.B. Ilemperko, Kano. ncuxon. Hayk, 0oyeHm
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MacaennikoBa A.B.
Hayionanvnuii asiayitinui ynieepcumem, Kuis

OCOBJIMBOCTI JOCI)KEHHS PUTTTHOCTI-THYYKOCTI
MI3HABAJIBHOT'O KOHTPOJIIO ®AXIBIIB YIIP

[Ipobnema mocmimkeHHS KOTHITUBHHX CTHNiB (axiBiiB YIIP 3anmwmmaerscs mano
PO3pOOJICHOI0 O0JIACTIO JIOCHTIJDKEHHS. AKTyaJdbHUM JUIs aBialliifHOi TICHXOMOTii €
MIUTaHHS 1HIUBIAyaIbHUX OCOOJIMBOCTEH MpOIeciB mMpuioMy Ta oOpoOku iH(opmamii
s paxisiiB YIIP npu BupimeHHi HUMH npodeciiiHux 3agad.

JisumeHicTs daxiBus YIIP moB’s3aHa 3 eKCTpeMaaIbHUMH YMOBAaMH JisUTBHOCTI, aJke
JTUCTIETYEp HECE BIJAMOBIMATBHICTH 3a OE3MEKy MONBOTIB, 3a KUTTS WICHIB EKIMaxy Ta
MacaXUpIB, sIKi 3HAXOIATHCS Ha OOPTy MOBITPSHOrO CymHa. Y 3B’A3Ky 3 LM BYEHi
BHOKPEMIJTIOIOTh HACTyNHi mpodeciiHo BaxuBi sgkocTi ¢axiBmiB YIIP: rHydxicts
MHCJIEHHEBHX TIPOIIECIB, PO3IOJLT i KOHIIEHTpAIlisl yBary, 4ac peakxiii BUOOpy, BUCOKHI
pIBeHb KOTHITMBHHX MOIECIB, 3JATHICTH 0 OOpOOKM BeNMKHX 0OcCsTiB iH(opMmari,
eMoIliiiHa CTiHKICTh, BHCOKHI piBeHb mpodeciiiHoi MoTuBamii. BimmoBimHo Taki
KOTHITUBHO-CTHJIBOBI ~ XapaKTePUCTHKH, SK PHIiIHICTb-THYUYKICTh ITi3HAaBAJILHOTO
KOHTPONIO BIiJIrpaloTh BaXJIMBY ponb y (opmyBaHHI mnpodeciiHOl mpuaaTHOCTI
¢axisniB YIIP.

Ha mgymky I'. l'apmaepa Ta @. XonbiMaHa, KOTHITHBHO-CTHIIBOBA XapaKTEPHUCTHKA
«PUT1HICTH-THYYKICTb ITi3HABAIIHOI'O KOHTPOIIO» XapaKTepHU3Ye CTYIIHb Cy0'eKTUBHIX
TPYZHOLIB mpH 00poOIi iHpopmanii B cuTyamii KOTHITHBHOTO KOH(IiKTY. TepMmiH
«purimHicte» 3a b. TopmaHOM BKIIOUaEe MOHATTS IepcepBallii, KOHCEPBATHU3MY,
JIOTMaTH3My JI0 HEBH3HAYEHOCTI Ta KOMITYJIBCHBHICTh. IIpoTmnexxHy purigHOCTI
TEHJICHINIO TI03HAYAIOTh SK THYUYKICTh, TAOUTEHICTD, TEPIUITYICTh IO HEBU3HAYCHOCTI 1 B
Jiesikiit Mipi kpeatuBHICTh. PurimHicTs 3a A.Il JlIoGaHOBHMM, 0O3HaYa€e TPYMHOII B 3MiHI
Cy0’€KTHBHOI MPOrpaMH TisUTHHOCTI JIIOAWHH B YMOBaXx, sKi MOTpeOyrOTh mepedynoBy.
[TnactuuHicTh, Ha BiIAMIHY BiJl PHTiJHOCTI, NPHUITyCKa€e JIETKICTh Takoi nepedymoBH.
3rifHO CyJacHHX MOCTIDKEHb pIBEHb THYYKOCTI KOPENIOE 3 TaKOK IIEPBHHHOIO
BJIACTHBICTIO HEPBOBOI CHCTEMH, SIK PYXJIUBICTB, sIKa € MPO(eciifHO BaXITHBOIO SIKICTIO
¢axiBg YIIP. ToO6To, KOTHITHBHA I'HYYKiCTh MOB’3aHa 3 MepeOyIOBOI0 CIPUHHATTS 1
MpeJCTaBlIeHh B 3MiHI CHTYaIlil i SK HACHiJOK 13 CBOEYAaCHUMH Ta aJICKBATHUM
MIPUIHATTSM PIlIeHHS, [0 € Pe3yAbTaToM e(peKTHBHOCTI y HisuIbHOCTI (axiis YIIP.

B mopansmiomy HaMu Oyze mpoBeleHe eMITipUYHe JOCIiKEHHS, CIpsIMOBaHE Ha
BHBYEHHS NTapaMeTpiB KOTHITUBHUX CTHIIB y (paxisuis YIIP.

Cnucoxk BUKOPHUCTAHUX J7KepeJT

1. Jlo6anos A.Il. Ilcuxomorusi MHTENIEKTa W KOTHHUTHBHBIX cTHIiB/ A. Il JloGaHoB. —
Munck: ArenctBo Bagumupa I'penosa, 2008. — 157c.

2.  Xoanoomas M. A. KormutuBeble crwm. O  mpupone  MHIMBHAYAIBHOTO
yma/M.A. Xononnas.2-e uzn. — CII6 Iutep.:2004.- 69c.

Hayxosuii kepisnux — H.J[. I'opouns, kano. ncuxon. Hayx
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CTABJIEHHSI 1O CMEPTI SIK PAKYPC OCOBHUCTOCTI IPEJCTABHUKA
HEBE3NEYHOI ITIPO®ECII

IcHyroTE TIpOdecii, MOB’A3aHi 3 MiBUINEHAM PU3UKOM (i3HIHOI MIKOIU (OO0TiCHUX
(i3MIHIX HaBaHTaKeHb, OTPHMAHHS TPaBM, 3HAUHOTO IOTipPIICHHS CTaHy 370pOB’s) Ta
HaBiTh — 3arubemnmi. Jlo umcnma Takux mpodeciii HamexaTb, 30KpeMa, Taki aBiamiiiHi
mpodecii, K BIHCHKOBHH JHOTYHUK, JIBOTYMK-BUTIPOOYBad, IMJOT IMBUIHHOI aBiarlii,
mrTypMaH, OopTimkeHep, OOpTHpPOBITHUK, OopToBHii omepartop. CHinbHEM JUIS
MIPEACTaBHUKIB JaHUX Mpodecii € Te, 0 BOHN BUKOHYIOTH CBOI TpodeciitHi 000B’13kn
3HAXOIAINCH Y TIOBITPI.

ABianiiiHa JisUTBHICTD OPTaHi30BYETHCS TAKUM YMHOM, 100 3BECTH MOXKIINBI PH3HKN
JI0 MiHIMyMY, ajie 3HSTH X ITOBHICTIO HEMOXJIIMBO. Y HpoQeciiHOMY JKUTTI JILOTYHKA-
BHUTIpOOyBada pPU3UKH MOXYTh OyTH NOCHTH CYTTEBUMHM, Y JIHIHHOTO TiJIOTa BOHHU
OyIyTh IIOMITHO HIDKYHMH, ajie He 3HUKHYTH 3arajyioM. Xo04a MOBITPSIHUH TPAHCIOPT, 33
CTAaTUCTHKOIO, € ONHUM 3 HaHOEe3MeYHIMX, BUCOKUH piBE€Hb IHTEHCHBHOCTI IIpaii
IMiJI0Ta UBUIRHOT aBiallii, HAIT SKOTO Ha €TaIll 3aBepIIeHHS Kap’ epr Moxe ckianatu 20
THC. TOIMH YH HaBIiTh OiJIbIIE, Ja€ IiACTaBU TOBOPUTH NP0 PEATHHICT TIEBHUX PU3HKIB.

[epeOyBaHHS JIIOAMHN Y TTOBITPSHOMY IIPOCTOPI TICHXOJIOTIYHO CIIPHHMAETHCS HEIO
SIK Take, IO 3a CBOEIO CYTTIO ITOB’SI3aHE 3 PH3HMKOM JUIS JKUTTS. Y TpodecioHanta Take
CIPUHHATTSI TIPUCYTHE JIATEHTHO Ta BHUKOHYE (YHKIFO MOOimi3amii Ha MisUTBHICTB.
JlismpHICTE TpH IBOMY, UIS CIPaBXHBOTO (axiBI, € JDKEPeIoM pajocTi Ta
3aJI0BOJICHHSI, HE 3B)KaIOYM Ha IPUCYTHICTH HEOE3MEeKH.

MosxHa TPHUITYCTUTH, IO Y NpeICTaBHUKA Hebe3neyHoi npodecii BiIIyTTS pU3HKY
3aru0erni 3aMilllyeThCsl 3MIHEHHM CTaBJICHHSM JIO CaMOrO SIBHIIA CMEPTi. 3 I[HOTO
BHILIMBAE 1€ OJIHA TIIOTe3a, sKa IOJIrae B TOMY, II0 CTaBJISHHS TaKoro mpogecionana
JI0 CMEpTi SIK SIBHINA, MOKE PO3TIIIAATHCS SIK OJHA 3 TOHKMX XapaKTEePUCTHK HOro
npoceciiiHoro «SI» Ta ocobucrocti B minomy. «IIpodeciiine» craBIeHHS 10 CMepTi He
BUHMKAE Ofipa3y 3a (hakToM OmaHyBaHHS HeOe3mewHoi mpodecii, He BUKIIOUYCHA
HAsBHICTH MEBHOI JMHAMIKHU Ta, HaBiTh, €TAIiB JAHOTO mporecy. OCKUTEKH Tpobiiema
BXOJ/DKEHHSI 0COOMCTOCTI y HeOe3MeuHy JUIsl JKUTTS Tpodecito 3adinae TIrnooKi mIacTH
MICHXIYHOr0, MOKHA OYiKYyBaTH, IO KapTHHA CTaBJICHHS JIO CMEPTi y NPEICTaBHUKIB
pi3HKX Hebe3neyHux npodeciit He Oyme CyTTEBO BiAPI3HATHCSL.

[pakTudHe 3HAYSHHS EMITIPUYHOTO JIOCII/UKEHHS JaHOI CHPSIMOBAHOCTI, B SIKOMY
MIPUITYCTIME  OXOIUICHHS TIPEJCTaBHUKIB HeOe3nmeyHmx mpodecii, momsrae B
MOXKJIMBOCTI BJIOCKOHAJICHHSI CHCTEMH pPOo0OTH y cdepi ICHXONOrivHOI MiAroTOBKH
(haxiBIiB Ha pi3HMX eTamnax iX MPodeciifHOro CTaHOBJICHHSI.

Hayxosuii kepienux — O.B. Ilemperko, Kano. ncuxon. Hayk, 0oyenn
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0. J0. Mimyk
Hayionanvnuii asiayitinui ynieepcumem, Kuis

KOMYHIKATUBHUI ®AKTOP B JKUTTEAISAJIBHOCTI IBOTHUX
EKIITAKIB TA IIIAPO3A11IB

XXI cromitrss — CTOMITTS iH(pOPMAIIITHUX TEXHOJIOTIH Ta HOBHX MOXIHBOCTEH
aBroMarm3anii. B 1eil yac mOHATTS MiXKOCOOMCTICHOI KOMYHiKalii HaOyBae HOBOTO
3micty. Bucokuii piBeHh aBTOMaTH3aIlil Ta KOMIT FOTEpHU3allil MpOIECiB B aBialliifHIl
raimy3i CKOpodye KUNBKICTh eKCTPeMaJbHUX IHIMJICHTIB, IPOTE€ Il 3YMOBIIOE
3HEI[IHCHHSI KOMYHIKATHBHOI B3aEMOJIi1 B €Killaxi, III0 B CBOIO YE€PTy MOXKE MTO3HAYATUCS
HA COIiaJbHO-TICUXOJIOTIYHOMY KJIiMaTi KOMaH/IH.

KomyHnikamis — e poriec o0MiHy iH(opMmariieto, i 9ac Koro BoHa GpopMyeThes,
YTOYHIOETECS, OILIHIOETHCS Ta PO3BHBAcThesl. KOMyHIKaTHBHI  B3a€MOBiTHOCHHH
BiJI0Opa’karoTh aKTHBHICTH MCHXOJIOTIYHUX B3a€MO3B'S3KiB WICHIB KOMaHIU. [lOHATTS
komyHikarmii Oyno pocmimkeHo K. Ilenonmom, K. JlaccBemom, P. SkoGcoHOM,
MICHXOJIOTIYHAM acleKTaM KOMYHIKAIliHHOT B3a€MOIi1 B TONBOTI MPHUCBSIUYEHI POOOTH
B. A. CmupHoBa.

KomyHnikamist oci6 1TBOTHOrO ekimaxxy Mae iH(GOPMAaTHBHHM, PEryISTHUBHUH 1
emomiHuit acnektn. Crenmgika JTHOTHOI MisUTBHOCTI (TE€MII, BHCOKI IIBHAKOCTI
MOJIBOTY, PETJIAMEHTAIlisS TPAEKTOPIA PyXy, *KOPCTKI MpaBHia IO OE3MEKH IOJIHOTIB)
BHCYBA€ ITiABHINEHI BUMOTH JI0 B3a€EMOPO3YMiHHS MiXK WICHAMH JILOTHOI KOMaH]IH.

[pn mopymieHHSX MponeciB KOMyHIKaTHBHOTO B3a€MOPO3YMiHHS TOTYHKH MOXYTH
MIpUIMaTH TIOMIUIKOBI pIIIEHHS, BUKOHYBAaTH HENpaBWIBHI [ii, sSKi B CBOIO Uepry
MIPU3BOAUTHMYTH 10 HE3BOPOTHHX HaciijkiB. [Iporiec koMyHiKaIlii ekinaxxy B MOIBOTI
Ma€ BHCOKHI PiBEHb perIaMeHTAIll 1 MOpYIIeHHS MEeBHUX IPaBHII 3arpoXxye Oe3meri.
CBiif BiTOUTOK Ha MOKAa3HWUKHU JSUTBHOCTI HAKJTaJTa€ TaKOXK KOMYHIKaIlisi B KOJIEKTHBI
moza MexamMu KabiHM TmoBiTpsHOro cyxHa. lleif BB Moxke BimOyBaTHCS
OITOCEPEIKOBAHO Yepe3 IMOKa3HWKM COLIIbHO-TICHXOIOTIYHOrO KIIIMaTy JHOTHOTO
migpo3airy. KoMmyHiKaTHBHUI TIpOIleC WIEHIB JILOTHOTO EKIMaXky 3aBXKIM €MOIHHO
3abapeineHnil. EMomiiiHi B3a€MOBITHOCHHM BHWHHKAlOTh B pe3ylabTaTi CHHTE3Y
€CTeTHYHUX HOPM 1 BiJTHOCHH, IO iCHYIOTH B CYCIIJIBCTBI, 3 (hopMamMu ICHXOJIOTIYHOTO
BIUIMBY OJWH Ha OAHOr0. Ha  COIlaJIbHO-IICUXONOriYHOMY PiBHI  €MOIIiiHI
B33a€MOBITHOCHHM BiOOpakaloTh B3a€MHY MpPUBAOJIMBICTh UYIEHIB KOJEKTHBY, IO
MOB'AI3aHA 3 XapaKTEPUCTUKOI HACTPOIO SK 3arajJbHOTO €MOLIWHOTro (pOHY JisUTEHOCTI
KOJICKTHUBY.

OTXe TOomanmbIIMX JOCTIKeHb MOTpeOdye CHCTeMa B3a€MO3B’SI3KIB COMialTbHO-
MICHXOJIOTIYHOTO KJTIMATy aBiaKOMITaHii, JILOTHOTO 3aroHy Ta OKPEMOIrO JHOTHOTO
eKilaxKy sK TUMYacoBoi npodeciiinoi xomanmu. KoMyHiKaTHBHA B3a€MOpis HOBHHHA
PO3TISIIATHCS TIPH EOMY SIK IIPOSIB 1 YMHHUK COIIaJIbHO-TICHXOJIOTIHOrO KIJIiMaTy.

Hayxoeuii kepisnux — T.B. Hosax
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MNCUXOJIOI'MYECKHUE ACITEKTBI UCITIOJIb30BAHUS
HWHCTPYMEHTOB MOHUTOPUHT A IEATEJIBHOCTH QA-UHXKEHEPOB
B ABUAIIMOHHOU C®EPE

B Hacrosmee BpeMs aBHWAIMsi B CBOEM Pa3BUTHHU JIOCTUTIIA HEOBIBAIBIX BBICOT.
TexHUUECKHI TIPOrpecc He CTOUT Ha MECTE: MEXaHM3aIlUs U aBTOMATH3AIUs TEXHUKH
CIIOCOOCTBYIOT Pa3BUTHIO HOBBIX OOPTOBBIX CHCTEM, KOTOpBIE (YHKIIMOHUPYIOT C
MTOMOIIBIO  CIIOXKHEHIIIETO TporpaMMHOro obecredeHus. [lojoOHas MomepHU3AIs
aBHAIIMOHHOW TEXHWKM OCHOBaHa Ha »BOMONMH B obmactu [T-texHomoruii, 4to
MMOCTETIEHHO MPHUBOIUT K OCTPOH MOTPEOHOCTH HE TOJNBKO MPOTrPaMMHUPOBAHUS, HO U
TECTHUPOBAHUS CIIOXKHBIX aBHAIIMOHHBIX CHCTEM. B CBOIO ouepenb, BBITIOHEHHE
MOJJOOHOTO pojJia 3aJad OCYHICCTBISIOT CHEIUAIUCTEI MO0 OOECIIEYCHUIO OIEHKH
KauecTBa MPOrpaMMHOro mpoaykra - QA-umkeneps! (ot anri. «Quality Assurance» -
obecrieueHre KauecTBa, «TECTUPOBIIMKM» (cieHT)). TecTupoBaHne MOMOTaeT OICHUTH
PUICKHU CBSI3aHHBIE C BBIITYCKOM IPOTPAaMMHOTO 00ECIICUEHHS B €r0 TEKYIIIEM COCTOSHHUU.
[IpoBepka QYHKITMOHMPOBAHKS CHCTEM (CIOXKHBIE CHCTEMBI YIPABICHHUS CaMOJIETAMU,
KOCMUYECKUMH paKeTaMH) HaKJIaJbIBa€T OOJBIIYI0 OTBETCTBEHHOCTh Ha IUICYH
«TECTUPOBIIUKOB», TaK KaKk MaJieHimas OImuOKa CIIeIUaIICTa MOXET TPUBECTH K
HEeKeJaTebHBIM TOCIIEICTBUSIM WITH BOSHUKHOBEHHIO KatacTpod. Paboras B cucreme
«UEIJIOBEK - MAIIMHAY, B CrieIM(PUIecKuX ycIoBHAX QA - HHXEHEPHI, CTAIKHBAIOTCS CO
MHOTHMH (paKTOpaMH, KOTOPBIE BIUSIOT HA MX TICHXOJOTHIECKOE COCTOSHHE U Ka4eCTBO
TPYNOBOH JEATENFHOCTH. [ TaBHAst MpoOieMa 3aKIIF0YaeTCs B KECTKUX TPeOOBaHUSX K
MPOM3BOAUTENHLHOCTH, 3(dekTuBHOCTH U KadecTBY Tpyna. C Ienbl0  KOHTPOJS
MmoKaszareneld KaXIOoro Creluaiucta ObUT TPEMIOKEH MOHHTOPHHT  JIMYHBIX
podeCCHOHATFHBIX KOMITETEHITHIA, KOTOPBIH MTOMOTaeT KOHTPOJIMPOBATh ypoBeHb QA-
WH)XEHEPOB, OICHKa KOTOPOTO B JaJbHEHWIIEM BIHSET Ha CyAb0y CHeluaiucTa.
[Tono0HBIIT MHCTPYMEHT HE yYUTHIBACT MCHXOJIOTHYECKHE ACIEKTHl M TaKUM 00pa3om
OKa3bIBaCT JOMOIHUTEIBHOE JIABIICHHE HA CIIEIUATUCTOB. [locTOSTHHAS 3arpy:KEHHOCTb,
MOHOTOHHUSI, BBICOKHE TPeOOBaHUS K MPO(ECCHOHATI3MY COTPYIHUKOB, KOHKYPESHIIUS,
KOJIOCCAJILHBIN YPOBEHb OTBETCTBEHHOCTH— BCE 3TO B COBOKYITHOCTH OOYCIIOBJIIHBAIOT
BO3HHKHOBEHHE TICHXOJIOTUIECKUX MOCIECTBHI. B TakoM ciydae, yrpo3a OmmOOYHBIX
JIEHCTBUI CIEMATMCTOB TOBBIMIACTCS, a KAayeCTBO MPOrPAMMHOIO OOCCICUCHHS B
aBHAIlM U KOCMOHABTHKE MOXET CHIKAThes. Kak ciencrBrue, BO3MOXHO YBEIIMICHUE
[TIAHCOB BO3HWKHOBEHWS aBMAIMOHHBIX MPOUCIIECTBUI MO MPUYMHE OTKa3a OOPTOBBIX
cucreM. CriezioBaTebHO, WMEHHO HEJOCTaTOYHOCTh pa3pabOTKH MPOOIEeMaTHKU
MICUXOJIOTMIECKUX ~ aCMEeKTOB  JICSITENBHOCTH  crienuanucToB  [T-texHomoruit  u
aKTyaJIM3UPOBAIIO BOITPOC ONTUMH3AIUNH U TapMOHU3AIH Tpyna QA-HHKESHEPOB.

Hayxosuii kepisnux — AL.U. Apoawiosa
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EKOBIOTEXHOJIOT'IS JJIS1 YTUIIBALLL OPTAHIYHUX BIIXO/IB,
IO YTBOPIOIOTHCS B ABIAIIIL

ABiamisi BUKOPHUCTOBY€E IyXK€ BEJHKY KiJTbKiCTh HAa(TONPOMYKTIB, BIIXOIHM SIKMX
MOTPiOHO YTHITI3yBaTH JJIsI 3a0€3MeUeHHs] OXOPOHH HAaBKOJHMIIHBOTO cepenoBumia. J{is
IIOT'O JOLIIEHO BUKOPHCTOBYBATH €K0010TEXHOJIOTIO0.

OCHOBHHMH Bi/IX0aMu aBiamii €: BUKUIX HaQTOMPOIYKTiB (KEPOCHHY, TN3EIBHOTO
TaJIBa); aBiamiiiHi Macia Ta )XUpu.

Ckra1 aBialliiHUX BiAMIPaIllbOBAaHUX Macei: BYIJIEBOHI, 307a, Boaa, hochop, IHUHK,
KaJIBI[i} 1 MEXaHIUHI JOMIIIKH.

Binxomn HadTONPOAYKTIB — NPOXYKTH HEMOBHOI'O 3TOPSIHHS, YAaCTO Y BUIIISMI ras3iB
OCifatoTh Ta 3a0pyAHIOIOTH IPYHTH Ta TIPYHTOBI BOAM, a TaKOX 3HAYHOIO MipOIO
aepOIOPTH.

OcHOBHa Maca JXHMPiB HAaKONMYYETHCS B aeporoprax, B KaHATI3AIIHHUX Tpydax
XapUOBHX 3aKJIaJliB.

ExoOiorexHomoris Ui yTwiizamii Tmonsrae y BHKOPHCTaHHI pi3HUX BHIIB
MIKpOOPTaHi3MiB, IO 3/[aTHI PO3MIEINTIOBATH Ti YH iHII 3a0pyHIOI0Yi PEYOBHHH.

Ha pmanmit wac iCHye TpWM OCHOBHHMX HAamlpsIMH OIlOJIOTIYHOI OYMCTKH Bif
HaQTONPOAYKTIB: 06i000poOKa TBepmoi (ha3W, CTBOPIOIOYM ONTHMAIIGHI YMOBH JUISI
PO3BUTKY BIacHOi Mikpodiopy; 06iooOpoOka B peakTopax; BHECEHHS Y TIPYHT
MIKpOOPTaHi3MiB — 010/IeCTPYKTOPiB 3a0pyIHECHHSI.

Kpurepii mo  BubGopy  HaWOINBII  TNEPCIEKTHBHUX  INTaMiB:  BHCOKA
Ha(TOOKMCITIOBAJIbHA aKTHBHICTh, B 3BMYAHHNX yMOBax i NpH 3HIDKEHIH TeMmepaTypi
(8-10°C); MOXIHBICTH JIOMOBHIOBATH OJWH OJHOIO MO 3JATHOCTI 1O Oiomerpanarii
pi3HMX Tpyn HaQTOBHX BYIJIEBOIHIB; Oi0eMyIbryloua akTHBHICTD; Oe3Meka Julsl JIFoIeH
Ta TBApHH.

BukopuctoByroThes mtaMu pofiB: Micrococcus, Mycobacterium, Corynebacterium,
Rhodococcus, Bacillus, Acinetobacter, Pseudomonas. 1lltamu, 1m0 TPOSBISIOTH
JIOCTATHBO BHCOKY aKTHUBHICTh Y NPHUCYTHOCTI BaXXKHX METaliB, (EHONY y BOTHOMY
cepenoBuIli, B mupokux inTepBaitax pH (5,0 — 9,0) i comonocri (o 6% pozunay NaCl).
[IporoHyeMO TPOBOIUTH CENEKII0 IMX MiKPOOPTaHi3MiB, BHKOPHUCTAHHS SIKHX
JIO3BOJIATH MOKPAIIUTH ITPOIECH OYNCTKH 3a0pyIHEHHS.

VYTunizamiro JKupiB JOCHIIMIN 3 BHKOpUCTaHHSAM Oiompenapary «I'pi3 Tpit».
BcranoBeHo mo maHWi MikpoOHO-EpMEHTHHIT mpenapar-0i0fecTpyKToOp XHPIB 1
pocmurHuX ot 1o HyO, CO, 1 meTkoro ocaty 3 HENIKIUTMBUX, HE TOKCHYHUX PEYOBHH,
MIPOAYKTIB MiKpoOHOTro MerabomisMy. [IponoHyeMo HOro BUKOPHCTAHHS ISl OYHUCTKU
KHPOBOTO 3a0pyAHEHHSL.

TakuM 4YHMHOM, 3a JIOTIOMOTOIO OIOJOTIYHMX CIIOCOOIB MOXKHa MAaKCHMaJIBHO
YTHITI3yBaTH 3a0pyaHEHHS Oe3 IIKOIH YIS TOBKIJIISL
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PARAMETRS AND PROPERTIES THAT MUST HAVE IRTIFICIAL
ECOSYSTEM FOR LONG STAYS IN SPACE

In human spaceflight, a life support system is a group of devices that allow a human
being to survive in space. It must also maintain the correct body temperature, an
acceptable pressure on the body and deal with the body's waste products. Shielding
against harmful external influences such as radiation and micro-meteorites may also be
necessary.

We examined that, a crewmember of typical size requires approximately 5 kg (total)
of food, water, and oxygen per day to perform the standard activities on a space mission,
and outputs a similar amount in the form of waste solids, waste liquids, and carbon
dioxide. The mass breakdown of these metabolic parameters is as follows: 0.84 kg of
oxygen, 0.62 kg of food, and 3.52 kg of water consumed, converted through the body's
physiological processes to 0.11 kg of solid wastes, 3.87 kg of liquid wastes, and 1.00 kg
of carbon dioxide produced. These levels can vary due to activity level, specific to
mission assignment, but will correlate to the principles of mass balance. Actual water
use during space missions is typically double the specified values mainly due to non-
biological use (i.e. personal cleanliness). Other environmental, considerations such as
radiation, gravity, noise, vibration, and lighting also factor into human physiological
response in space, though not with the more immediate effect that the metabolic
parameters have.

Space life support systems maintain atmospheres composed, at a minimum, of
oxygen, water vapor and carbon dioxide. The partial pressure of each component gas
adds to the overall barometric pressure.

We established, that life support systems could include a plant cultivation system
which allows food to be grown within buildings and/or vessels. However, no such
system has flown in space as yet.

So we proposed system which could be designed so that it reuses most (otherwise
lost) nutrients. This is done, for example, by composting toilets which reintegrate waste
material (excrement) back into the system, allowing the nutrients to be taken up by the
food crops. The food coming from the crops is then consumed again by the system's
users and the cycle continues.

Conclusions. The life support system may supply air, water and food. Components
of the life support system are life-critical, and are designed and constructed using safety
engineering techniques. Microorganisms present hazards like degradation of equipment,
infection, and contamination they also offer the promise of advanced life support
systems.

References

1. Cucaxasn HM., TIazenko O.I., I'enun A.M. Hexoropble NpOOIEMBl KOCMHYECKOH
6uonoruu.// Xypuan obuieit 6uonoruun. 1961. T.22.Ne 5.C.325-332.
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TEXHOJIOI'ISI 3BHEHIKO’KEHHSI MIKPO®JIOPH, SIKA 3JATHA
IICYBATH MAJIMBHO-MACTHUJIBbHI MATEPIAJIN

3 icHyrounx y mpupozi 150000 BumiB Mikpoopranizmi npubmuzao 200 BUaiB 3MaTHI
JI0 AeCTPYKIIii ByrieBonHiB. Ha choromHimHii 1eHh BUBYCHHS IPOOTIEMH 0101eCTPYKITIT
BYI'JIEBOJIHIB € IOCHTH aKTyaJbHOIO, aJie IIie MaJio BUBUeHO0. L mpobnema HaOyBae mmie
OlLBIe 3HAYEHHS, OCKUTBKH aBiallisi i KOCMOHABTHKA TIEPEXOATh Ha OiOMalnBoO, SKE
MUTSATAE e OUTBINII IeCTPYKIIii.

OCHOBHIMU MIiKpOOpTaHi3MaMH, 1110 BHUKJIMKAIOTh 010TIONITKOKEHHS
HaTONPORYKTiB, € Oakrepii pomiB Pseudomonas, Micobacterium, a TakoX TpuOH
Cladosporium, Aspergillus, Penicillum, Alternaria i in. Ilpu boMy 4YacTimie 3a iHIAX B
HaTONPORYKTAaX BHSBISIOTE OakTepito  Pseudomonas aeruginosa 1 rTpubn
Cladosporium resinae «cacoBuii rpu6». OCHOBHa yMOBa PO3BHUTKY MiKpOQJOpH B
MAJINBI - HASBHICTH B HHOMY BOJIY 31 CITiJ]TaMU MiHEpaTLHIX COJIei 1 Temmieparypa [3].

O3HaKy HasIBHOCTI MiKpOQJIOPH B MANMBAX JJISI pEaKTUBHUX IBHUTYHIB: HasBHICTB y
BOJHOMY BIZCTOI 3TrycTKiB 0ioMacW y BHIUIAI TPYHOOK JIMIKOTO CIHM3Y, YTBOPEHB,
CXOKUX HAa BOWIOK; HAsSBHICTh HA BHYTPIIIHIX CTiHKAaX OaKiB TPYIOK JUIKOTO CIIH3Y;
3a0MBaHHS JIMITIKOIO MacoI0 (GiIBTPIB i CITOK HACOCIB, BCTAHOBJIEHHX B OaKax.

MikpoopraniaMu y  Ha(TONPOAYKTaX  BOJIOMIIOTH  BEJIMKOIO  3/IaTHICTIO
MIPUCTOCOBYBATHCSA JIO Pi3HUX YMOB iCHYBaHHS. TOMY TOBHICTIO 3HHIIUTH iX SIKHM-
HEOYIIb OJJTHUM CIIOCOOOM HE BIAETHCS, TOMY 3aXHCT Bijl OiOMOIIKOKEHD TMepeadadae
KOMIUIEKC 3axomiB [2]: ¢inpTpaliiio 3 BUKOPUCTaHHSIM (UIBTPIB; HEHTPU(YTyBaHHST;
arJIoOMepaIfiro 3 HACTYITHOK (QUIBTpaIli€ro; (IOTAaIi0; 3acTOCYBaHHS 10HOOOMIHHHX
CMOJI; €JIEKTPOTiIpaBIliuHe OCaKeHHs; 00pOOKy yIbTpagioNeTOBUM i PeHTI€HiBCHKHM
OMPOMIHEHHSM a00 YABTPa3ByKOM; 3aCTOCYBaHHS OlONMUIHUX Tpucanok. KpiMm mporo,
JUTSL 3aXHUCTY Ha()TONPOAYKTIB BUKOPHCTOBYIOTH BiIMHBAHHS 1 CTEpHIII3alil0 eMHOCTEH
JuTst 30epiraHHs i epeBe3eHHs HahTo IPOITYKTIB.

BucHoBok. Cepen pi3HOMaHITTS METOMIB TO30aBICHHS MaJHMBHO-MACTIUTBHUX
MaTepialiB BiJi MIKpOOPTaHI3MIiB HaHE(QEKTHBHIIINM € 3aCTOCOBAaHHS OiOIMIHUX
MIPUCATOK, TAKAX SIK: METAJIOOPTaHiuHi CITOMYKH, aMiHH, KOMIUIEKCHI MPHUCAAKA 3
JIUMETHITUATKTAMOHIIXJIOPUIOM, JTUMETHIATKUIOCH3HIIaMMOHIHXJIOPHIIOM, a TaKOX
TIPUCaKa, 0 MICTUTh MOHOMETHIIOBHIT eip 3 J00OaBKOIO €THIICHIJIIKOIIO.

Cnucoxk BUKOPHUCTAHUX J7KepeJT
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BJIMSIHUE MUKPOIT'PABUTALIMM HA BAKTEPHAI
SALMONELLA TPHIMURIUM

Ilenp paboThl — HAa OCHOBE HAYYHOW JIMTEPATyphl IPOBECTH aHAIN3 W3MCHEHHUS
KU3HEACSATEIBHOCTH MUKPOOPTaHU3MOB B YCIIOBHSIX KOCMHYECKOTO TTONETA.

B pabore ymensioch ocob0oe BHUMaHWE INTamMmy Oaktepuii poma Salmonella,
BBI3BIBAOIINX y YEJOBEKA M XKUBOTHBIX PA3MYHBIC KHIICYHbIC WH(EKIUH, KOTOPBIi
ObUT OTTpaBieH B KocMoc B ceHTsiOpe 2006 r. Ha Oopry marmia Atlantis. OmacHsre
MHKPOOPTaHH3Mbl HAaXOIWINCh B CICIMAIBHOM TepPMETHYHO 3aKpPHITOM KOHTEHHepe,
MO3TOMY HE NPEJCTABISUIA YrPO3bl YIS 3J0POBbS WICHOB JKHIaxka Kopabis. Bropas
KaMepa ¢ TeHETHYECKH WICHTHIHOW MONyIsiueit 6akrepuii pona Salmonella ocranace B
naboparopur Ha 3emiie, TJe COIepKaaach B AHAIOTHYHBIX YCIOBHSX, OTJIMYAFOIINXCS
HCKIJTFOUUTEIIBHO 110 CHJIC TPABHUTALINH.

ITocne ycmemiHOro BO3BpalleHHs Ha 3eMill0  ObLIM  CpPaBHEHBI CBOWCTBA
UCCHEIyeMbIX OakTepuid. BBISCHHIOCH, YTO GakTepHu, KOTOpbIe OBUIM B KOCMOCE,
npuoOpenu Ooliee arpecCHBHBIN Xapakrep. Ilarorennocts Salmonella typhimurium B
pe3ynbTaTe npeObIBaHKs B KOCMOCE MOBBICUIIACH B TPHU pasa.

Bbsuto ycranoBieHo, uTO axrtuBH3MpoBaics ydactok JIHK, koHTponupyrommuit
pabory 160 renoB. Taxke yaanoch OOHApPYKHTh «TJIABHBIII BBIKITIOUATENbY, KOTOPBIH
perynupyet paboty 3TuxX reHoB, — O0enok Hfq. Ocoboe BHMMaHWE 3acCITy’)KHBAaeT TOT
¢akT, UTO WCCIelOBaTeNM Takke cooOmaroT 00 W3MEHEHHH MOpQOIOTHI
OakTepHaNbHOW KOJNOHMHM TIpu oOpa3oBaHmHM Ouorutenkn. Kpome Toro, mocie
KOCMHYECKOTr0 ToyieTa OaKTepuu NpHOOPENH OMOJHUTEIbHYI0 YCTOHYHUBOCTH K
nelictBuro aHTHONOTHKOB [1,c.130].

TakuM 00pa3oM, MPOBEJCHBII aHANN3 JIMTEPATyphbl MO3BOJISICT CHAETATh BBIBOA O
TOM, YTO THOJYYCHHBbIC PE3YJbTaThl MMEIOT BAKHOE IPAKTHYECKOE 3HAUYCHHE IS
pa3BUTHS KOCMHYECKHX OHOTEXHONOTrWil. 3HAHWS O TOBBIIICHHE BUPYJICHTHOCTH
OakTepuil, MOOBIBAaBIIMX B KOCMOCE, BaKHO HE TOJBKO JUISl MOATOTOBKH OyIyIIHMX
JUTUTEIBHBIX MHJIOTHPYEMBIX MHCCHI, HO M TIO3BOJISIET MOJYYHTh HOBBIE CBEACHBS O
JKU3HM ONACHBIX MHUKPOOPTaHM3MOB, BO3MOXKHO, CO3/1aTh HOBBIE CPEACTBa OOpPBHOBI C
HUMHU.

CnucoK MCnoJib30BAHHBIX HCTOYHUKOB

1. Horneck G. Space Microbiology / G.Horneck, D.M. Klaus, R.L. Mancinelli. — London:
American Society for Microbiolog, 2010. — 130 c.
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NOPIBHSJIBHA XAPAKTEPUCTUKA BIOETAHOJIY
TA BIOBYTAHOJIY SIK ABIAINIMHOI'O ITAJIMBA

Jlana Tema B HaIll 4ac € aKTyaJbHOIO, 00, HaXKaJlb, PECYPCH HAQTH BUUEPIYIOTHCS 3
KOJKHIM POKOM Bce Oifbllie, a BCl MAaJUBHI MaTepialiv, M0 BUKOPUCTOBYIOThCS 3apas,
0a3yloThCs caMe Ha ITiif Toproviif KOPHUCHIHN KOTTaINHI.

Posrnsaroun ansTepHATHBHI MMAJIMBHI MaTepiaiy OepyTh JI0 yBaru caMe 0ioeTaHol
Ta 6i00yTaHON, SIK MEpPCHEKTHBHUIA BUJ NalNBa, SKHA MOXEe OYTH BHKOPUCTaHHH Y
JIBUT'YHAX BHYTPIIIHBOTO 3rOPaHHS .

Jocnimpkyrounn jgaHy TeMy, CIOYaTKy Tpeba 3ayBaKHTH IO OioeTaHON Ta
6io0yTanoN MPOayKyIoThes OakTepisimu poxy Clostridium, takux sk C. pasteurianum,
C. buryricum, C. acetobutylicum, C. pectinovorum, Tiji 4aC MacJISTHOKUCIIOrO OpOJIiHHSI.
Cy0OcTpaTaMu IEOTO MPOIIECY € KyAbTYpH IIISHHII, KUTa, I[yKpOoBOro Oypsika, KapTorti
a00 KyKypy/I3H.

HaiiBa)xnMBIIIOIO XapaKTEPUCTUKOIO JUIS MajkBa € EHepris 3ropaHHA. ByraHon
MicTUTh Ha 25% Oinmbiie eHeprii, HK eraHoi: 32 kBT Ha ranoH Oyranonma mpotu 25
kBt Ha ramon eranonmy. bemsun ke mictursOnm3pko33 kBT Ha ramon. [lo mepeBar
aBianiifHOro MayMBa MOJKHA BiIHECTH Oro TemIepaTypy miasieHHs. [Ipu isoMy Maemo
Taki pe3yJabTaTH: TeMIIEpaTypa IUIaBICHHS €TAHONY CTaHOBHTH - 114 °C, Gyranomny -
90,2 °C, 6emsuny — 72 °C, i racy — 60 °C. 3 uporo 3po3ymino, 1o Gionajanso Oyie
BUTIJHIIIUM TIPH TIONBOTI JTaka Ha BeNWKii BHcOTi. ByraHom Mmae He HacTimbkH
TiIPOCKOMIYHY CTPYKTYpy, SIK €TaHON, TOMY CyMill OEH3MH/OyTaHON Yy MEHIIOMY
CTYICHI CXWJIBHA JI0 PO3IIApYBaHHS, HIX CyMIIll eTaHoJ/OeH3MH. TOMY B MEpCIeKTHBI
OyTaHOI MOXKE TIOBHICTIO 3aMiHIOBATH OCH3HH.

[pw ropiHHI cIHUPTIB HE YTBOPIOETHCS OKHCIIIB CIPKH 200 a30Ty, IO € BHUTITHHUM 3
TOYKM 30py ekornorii. Ha BimmiHy Big eraHomy, OyraHom He Mae KOpO3iifHOI
BJIACTHBOCTi, TOMy MOKHa 3a0e3NedyBaTH JOBTOTPHBAjie BUKOPHCTAHHS BHTYHA
BHYTPIIIHBOTO 3ropaHHs. byraHonm kpamie MifAXOOWTh JUIS CYJacHHX TPAHCIIOPTHHX
3aco0iB i ABWTYHIB.Y 3B’A3Ky 3 IIMM MH IUIAHYEMO B IOAANBIIOMY PO3POOISITH
€KOHOMIYHO Ta EKOJIOTiYHO [OWiJbHI OioTexHomorii orpumaHHs 6io0yraHomy st
motpe0 asiarii.

Cnucoxk BUKOPHUCTAHUX J7KepeJT
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EKOBIOTEXHOJIOI'TYHE OTPUMAHHS BIOITAJIMBA
JJI A KOCMIYHUX PAKET

Ha cporomni mpobiema OTpuMaHHS JENIEBOTO i SKICHOTO INAJMBa CTOITH JyXke
TOCTPO, OCKUIBKM HEBIiJHOBIIIOBAJIBbHI PpECypcH, 3 SKHX BOHH OTPUMYIOTHCH,
BHYEPIYIOTECA. ToMy po3poOka OTpHMaHHsS OiolajiiBa € JOCHTh MEpCIEKTHBHOMIO i
JIOIIJTBHOIO.

[NosiBa pakeTHHX IBHUTYHIB OOYMOBHJIa TpOOJIEMY CTBOPEHHS EKOJOTiYHHX BHIIB
MaJMBa Ha OJHE 3 TOJNOBHMX Micib. OCKUIBKM PaKeTHI ABUTYHH HAHOCATH IKOIY HE
MEHIIIe HiX iHIN THIH JBUTYHIB, TOMY 3aMiHa XIMIYHMX BHIB NaJIKBa Ha 010MalMBO €
aKTyaJbHUM. BueHi B kpaiHaX, sKi MalOTh pakeTHY IPOMHUCIOBICTh, HAMaraloThCs IIe
3pOOHTH.

[lineH € OHWM 3 BWAIB IMKIIYHUX BYTJICBOJHIB, SIKHH BHPOOJSETHCS JETKAMHU
BUIAMH POC/IMH, 30KpeMa XBOMHHMH. MOro eHepreTHuHi IOKA3HMKH JO03BOISIOTH
PO3TISIIaTH HOro B SIKOCTI 3aMiHM peakTMBHOTrO mamuBa. KpiM mporo mimxomy Oyno
3aIPONOHOBAHO TPOBOAUTH CHHTE3 IiHEHY 3 BHKOPHCTaHHSIM MiKpooprasisMmiB. Tak,
3alporpaMoBaHO Ha TeHeTWYHoMy piBHI Oakrepii Bumy E.Coli TakuM 4WHOM, IO B
pe3yabTaTi  iX OIKUTTEMSUIBHOCTI BOHH TIOYajdd BHPOOJSATH TiHEH (pinene). 3
JIONaTKOBUMU TeHamu repaningudochar cunrasu [geranyl diphosphate synthase
(GPPS)] 1 muineHcunTasu [pinenesynthase (PS)], Oaxtepii HaOyiau 31aTHOCTI
CHHTE3YBaTH 3 TJIIOKO3M IIiHEH, SIKHH MO)XKE CIYTyBaTH CHPOBHHOIO ISl PAKETHOTO
OiomanuBa. HaMu 3’sicoBaHO, 110 TeHH 3a0€3MeUyIOTh €KCIPECii0 HaHaKTUBHIIIO! apu
OLJIKIB 3 IIECTH POCIMH JIO IMOCIIOBHOCTI KHUINKOBOI manwuku Escherichia coli, 100
MIKpOOPTaHi3MU MOTJIM MIEPETBOPUTH B MiHEH CBOi BiacHi meTabomiTu. [loku cTBOpeHi
MIKpOOPTaHi3MH BUPOOJISTIOTH 28 MT TiHeHa Ha 1 JIiTp cyMimi, B SKiid ¥1e KyJbTHBAIlis
OopraHi3MiB, 10 Ha0araro HWXKYE BHUXOAY, HEOOXIJHOIO Ui KOMEPI[HHOT
peaiizoBaHocTi mmporecy. 11100 3MeHIIUTH 1HriOyBaHHS CHHTE3Y MiHEHY, 0YJI0 TMOEIHAHO
(depMeHTH pa3oM Ha OJHOMY TeHi. J[Ba depMeHTH O0'€lHAIM TaKUM YHUHOM, IO
repaninudochaT Mir HarpaBiIATHCS Oe3MOcepeTHFO B aKTHBHUN LIEHTP MHEHCHHTA3H,
a He iHriOyBatH (epment. [loB'a3anHuil reH 301MbIIyBaB BUXIJ TMiHEHA 10 32 MI/J, IO
caMe 1o cobi € BXe MOJIMNIISHHSM, ajie, THM He MEHIIe, BHXiJ] BCE IIE 3aJHIIAETHCS
HIDKYE TTOCTABIEHOI METH.

JUis TiABHINEHHS EKOHOMIYHOCTI JAQHOTO TIIPOLECy, IPOMOHYETHCS IIi poOOTH
MMPOBECTH Ha ITaMax MIKPOOPTaHi3MiB, IO 3JaTHI POCTH Ha IIEIFOJIO31, OCKUTBKH
TJIIOKO032 € IOCHTH IOPOTHM CEPEIOBUIIEM.

[Ipoanani3yBaBImM JaHi JOCTI/PKEHHS, MH JIHIUIM BHCHOBKY, IO PO3pOOKa TaKoi
TEXHOJIOTi] OTpUMaHHS OiomaymBa B MaillOyTHROMY OyJIe ITOCHTH MEPCHEKTUBHOIO,
e(eKTUBHOIO, €KOJIOTITHOIO 1 €EKOHOMIYHO PEHTAOEIHEHOIO.

Hayxosuii kepienux - B.1. Kapnenko, kano. 6ion. Hayk, ooyenm
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EKOBIOTEXHOJIOI'TA JJ15s1 SBAMKHEHUX CUCTEM
KUTTESABE3INEYEHHA KOCMIYHUX JITAJIBHUX AIIAPATIB
TA MAUBYTHIX KOCMO/JPOMIB

CporosHi KOCMOHABTH MOXYTh XKHTH B JIITAIBHUX KOCMIYHHX araparax Ha IpOTs3i
POKY, IO JIOCTATHBO JUTS TPHBAJIOrO TIOJILOTY HAa Mapc 1 Ha iHII KOCMi4HI 00’ €KTH, ale
1ie BinOyBaoch 3aBISKH IOCTAUYaHHIO HEOOXITHHX JUIA JKUTTE3a0e3NeUeHHs IIPOAYKTIB
i3 3emuti. Y HaifOmmKaIoMy MaiiOyTHEOMY JIIOJIMHA TTOYHE BUKOPHUCTOBYBATH IIi CHCTEMH
y SIKOCTI KOCMOAPOMY Ha pIi3HHX KOCMIYHHMX 00’€KTax. MeToro mocmipkeHs Oyio
BHUBYUTH JOCSTHEHHS HAYKOBO-TEXHIUYHHX PO3POOOK ITOBHICTIO AaBTOHOMHHX CHCTEM
KHUTTe€3a0e3NeUeHHs Ha JHTAIPHUX KOCMIYHMX —amaparax, pO3pOOWTH IiIXOan
MOZICIOBAaHHS MOXIIMBUX aBTOHOMHMX OilocmcreM, sKi O MIBHOMIN Oe3nexy
KUTTEMISUTEHOCTI KOCMOHABTIB Y 3aMKHYTiH cucremi xurre3adesnedenss (3CXK3) na
KOCMIUHMX 00’ektax 0Oe3 3B’s3ky i3 3emiero. 3aMKHyTa €KOJIOTidHa CHCTeMa
xkurre3abesneuenns (CXK3) 3acHoBaHa Ha aBTOHOMHIN OlOTEXHONOTIUHIN cHCTEMI
(YHKIIOHYBaHHS, SKa MOXKE ITOBHICTIO 3a0€3MeYMTH MOTPeOM eKimaxxy KOCMI4HOTO
Kopabns abo TepCoHaNy CTaHIli B KUCHI, BOmi Ta 1xki. OpradiamMu, M0 BXOISTH JIO
cKJIaay i€l cucremMu, MOBUHHI OyTH mimiOpaHi Tak, o0 y CHCTeMi BHHUK Kpyroobir
pedoBHH, OMMBBKHN 110 MpUPOAHOTo. OOO0B'SI3KOBOIO JIAHKOKO 3aMKHYTOI O10JOTiYHOT
CX3 € aBroTpodui opramismu. Ix 3aBjaHHS - CHHTE3 POCIMHHOI i 3 HeopraHiUHMX
PEUYOBHH IUIIXOM (DOTOCHHTE3Yy Ta MPOAYKYBaHHS KHCHIO. Jlo CKaxy HpOTOTHIIB
3aMKHyTHX Oiomorigamx CXK3 BBOAATH Tako)k OLTBII 3BMYHI HaM BUII pocnuHA. Kpim
aBTOTPOGHHX OpPraHi3MiB, 10 Ckiaxy 3aMKHYTHX C)K3 MOXKYTh BXOIWUTH TeTepoTpOodHi
opradismMu. TeopeTHyHO, YMM OUTBIIE PI3HOMAHITHUX OIOJNOTTYHHX BHIB BXOAUTH JIO
cximany Takoi CXK3, TuM OUTBIIIOI0 MipOO BOHA Oy/Ie caMOpeTyIbOBaHOIO.

B Incruryri memmko-Giomoriyamx mpobmem B 1967-68 pp. OyB mpoBemeHmi
excriepuMeHT. Ha ocHOBI oTpuMaHOI y IIMX eKcrnepuMeHTax iHdopMarii OyB cTBOpeHHit
kommuiekc BIOC-3 3 3aransauM 06’emom 315 xy0Oigrux MerpiB. Kommmexe po3aineHuit
HA YOTHUPH BIJCIKH: J>KUTJIOBUH, JBa BIJACIKH 3aifHATI (iTOTpOHAMH, 1 OAWH -
MIKpOKYJIBTHBATOPOM ISl BomopocTeil. B pesynpraTi Bmamocst HOCATTH TOBHOL
pereHeparii BOAX 1 KUCHIO 1 3a/I0BOJEHHUTH TTOTPEOHN eKimaxky B ixki mpuomm3Ho Ha 50%.
Jns  excriepuMeHTy OynmM BUBEIEHI CHEIlianbHI COPTH POCIAMH 3 YKOPOUSHUMH
crebmamu. lle mO3BONMMIO 3HM3UTH KUTBKICTH BigxomiB. I[IpogykTw TBapHHHOTO
TIOXO/PKEHHSI YJaCHUKU €KCIIEPHMEHTIB OTPHMYBAIH Y BUTIISIII KOHCEPBIB 330BHI.

BucnoBok. BcraHoBneHO, 1m0 ORI TEPCHEKTHBHUM Oyae BHKOPHCTAHHS
KOMOIHOBaHHX CHCTEM (Ha OCHOBI SIK O10JOTIYHUX, TaK i (hi3MKO-XIMIYHMX IPOIIECIB).
BiniOpani Bumu OiocucTeM, 3 SKAMH MH TIPOJOBKHUMO MPOBOJMTH JOCII/PKEHHS II0
MOJZICITIOBAHHIO MifBUIIEHHS >kuTTe3abesnedeHHs y 3CXK3 y malOyTHIX miTambHHX
amaparax Ta KOCMOJpOMax.

Hayxoesuii kepisnux — B.1. Kapnenxo, kano. 0ion. Hayk, doyernm
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