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AHAJII3 YACOBUX ATAK HA ATTIAPATHUI HIUPPATOP M3K3I IIIUATKA

AxTyanbHICTE. B Ham d9ac Bce OLIBIIOr0 BHKOPHCTAaHHS HaOyBalOTh amapaTHi
3acobu 3axucTy iH(MopMallii, He3BAXKAIOYM HA Te, MIO Take OOJIQJHAHHS 3a3BHYAil €
Habarato JOpOXXYMM 3a aHaJOriuHi mporpamHi 3acoou. Hacammepen e mos’s3aHo 3
TaKMMU TlepeBaraMy amapaTHUX 3aco0iB IMIMQPYyBaHHS SK: HAsSBHICTH amapaTHOTO
JaTYMKa MCEBJIOBHIAAKOBUX YHCEN, 110 BUKOPUCTOBYETbCS I TeHeparii KIodiB
KPHIITOAIrOpUTMiB; 30epiranHs Kimo4iB mHU(PyBaHHS HE B ONEPATUBHIA mam’siTi
KOMIT'IOTEpa, a B NaM'sATi Mikpomporecopa ImmdpaTopa; ineHTH]IKamis Ta
aBTCHTH(]IKAIis KOPHCTYBa4ya J0 3aBaHTAXXCHHS OIEPalifHOI CHCTEMH; 3aCTOCYBaHHS
CIIEIiaTi30BaHOTO  MIKpoIpomecopa JUIi BHKOHAHHS  BCIX  KpUNTOrpadidHux
TIepEeTBOPEHD, 1[0 PO3BAHTAXKYE LEHTPAILHUH IPOIiecop KOMIT'IOTepa.

ITocranoBka 3amaui. OMHUM 3 NPUKIAIIB alapaTHUX MHU(PATOPIB € MepCOHATBHUN
3aci0 kpunrorpadiunoro 3axucry indopmanii (I13K3I) IINIIKA (Iudpysanss,
Inentudikauis, [Tinnuc, Koan aBrentndikauii). Kpunrorpadiuna ¢yHKIiOHATbHICTE
HINITKA Bkirouae mudpyBanus, enexrponHo-undposuii mianuc (ELII), xemyBaHHs,
TeHepalilo KIIOYiB, NOBroTpuBaie 30epiranHs KiIodiB 1 ceprudikatiB. Peamizaris
KpunrorpaiqHUX OTepallii y BCiX BUIAIKax anapaTHa.

Bigminnictio I13K3I IIMUITKA Bix aHaIOTIYHMX NPHCTPOIB € BHKOPHCTAHHS
MmikpoxonTponepa ATMEGA128, mo Mae mBuakui anapatHuii noMHOXyBad. Came 11e
poOUTH MOXIIMBHM peaji3alliio 3a MPUIHATHUH 4yac oneparii MOAyJIbHOI €KCIIOHEHTH,
sIKa, HANPUKJIa]], 3aCTOCOBY€eThes B anroputMi RSA. Takrosa wactora ATMEGA128 —
16 MI't. Xo4ya MiKpOKOHTpOJIep BUKOHY€ OinblIicTh onepaiiii 3a 1 TakT, IOMHOXYBady
HEOOXiJHO MiHIMYM 2 TaKTH JJIsl MHO)KEHHS 1BOX 8-0iTHHX uncen. Tak sk miJ yac cBO€i
pobotu mpuctporo HINIIKA moBoautecs oOpobmsaTu i ymcna mopsaky 2056 6it, a
TaKOXK BUKOPHCTOBYBATH CIELIalbHI QITOPUTMH AJI HPHCKOPEHHS NIePETBOPEHB,
KPHIITOCHCTEMA MO>Ke OyTH BPa3IHBOIO 10 YACOBHX aTaK.

Yacosi araku (Timing attacks) BITHOCATH O aTak CTOPOHHIMU KaHAJIaMH, iX 9acTo
3aCTOCOBYIOTh CaMe JI0 alapaTHUX 3aco0iB 3axucTy. I1iJ yac Takoi aTaky aHai3yeThCs,
SIK JIOBI'O BUKOHY€ETHCS IEBHE KpHunTorpadiuHe nepersopeHHs. KpunroaHamituk ¢ikcye
TPUBAJIICT ONEpalliif, MOPIBHIOE iX Ta MPOBOJUTH CTATHCTHYHUH aHai3, IO J03BOJISE
HOMy BH3HAUUTH 3aJIEKHICTh MXK BXIAHMMHM, BUXIHUMH JQHUMH, & TaKOX OTPHMATH
CeKpeTHHH Kiou. BpasnuBocTi JaHOro poay MaroTh Taki anroputmu sk RSA, DSS,
Diffie-Hellman, DES, AES, IDEA, RC5.

Pesympratn Ta BHCHOBKH. SIK TOKa3amu MOCTIDKEHHS, A MPOTUAIl YacOBHM
aTakaM HeoOXiTHO BIOCKOHAIIIOBATH caMi kpunrocucteMu. Kpunrorpadivni anropurMu
MaroTh OyTH MOAM(IKOBaHI TaKMM UYMHOM, IO0 Yac BHKOHAHHS IIEPETBOPEHHS HE
3aJIe)KaB BiJl pO3PSTHOCTI TAHUX Ta 3HAYCHHS MEBHUX OiT.
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ASP.NET MVC WEB-SITES SECURITY

Web sites are unfortunately prone to security risks. And so are any networks to
which web servers are connected. Setting aside risks created by employee use or misuse
of network resources, your web server and the site it hosts present your most serious
sources of security risk. Our purposes to provide a set of instructions needed for website
asp.net MVC developer to increase security level of developed application.

Cross-site request. One widespread security vulnerability in Web applications is
cross-site request forgery. The common mitigation for this vulnerability is to use the
Page.ViewStateUserKey property (bit.ly/cTSHMO0). You can also employ the
AntiForgeryToken in ASP.NET MVC (bit.ly/ciiQIP). Both techniques prevent a
malicious replay attack on your application.

Validation of user input. Difficulties arise in the classical problem: Entering HTML
tags for processing texts that are published on the site. For frequently used checks it will
be a good idea to create a helper class that contains methods for data validation.

Formatting output of user data. In order to avoid problems with the output markup,
where you do not expect it, use the Html Encode (). If it is necessary to allow the
conclusion of some tags, you can use the methods AntiXss.HtmlEncode() and
AntiXss. HtmlAttributeEncode(), implemented in AniXSS library of Microsoft Web
Protection Library. In AniXSS library also available AntiXss.GetSafeHtmlFragment()
method which allows to output "safe" tags, cutting "dangerous" and correctly formating
markup.

Correct handling of errors and exceptions. Similarly, in case of exceptions in
handling request code or in code of the underlying layers of the application. This may be
achieved by including the Custom Errors in web.config.

Controlling user access rights. In case of user actions that required certain privileges,
it is necessary to check whether the user has these privileges (roles, access rights to data)
for each call. You need to check that on actions that required belonging to appropriate
roles, these roles are specified, for example [Authorize(Roles = “Admin, Moderator”)].
Another solution - check the user's authorization on level of data access layer or, for
greater reliability, combine both approaches.

Conclusion. Modern hackers hunt for personal user information, different databases,
mailing lists, that will allow to make a mass mailings on behalf of your site or registered
user. Hacker targets may be different, so the main principle of protection — don’t give
them to get anything that web-site does not allow anonymous users to get. Any
information that seems not to be interest to you, may be valuable to your users and can
be exploited by hackers.

Scientific supervisor— B.Y.Korniyenko, Ph.D., associate professor
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SEO IN ASP.NET WEB PROJECTS

ASP.NET 4.0 includes a handful of new methods, properties, and libraries to assist
with search engine optimization, including ASP.NET Routing, permanent

redirects, and the ability to programmatically specify values for certain <meta> tags.

Main body. Here’s a checklist of some common mistakes that ASP.NET and the
Viewstate/Postback model of development make it far too easy for unsuspecting
developers to make.

Overuse of Button Controls. Drag a LinkButton control onto the page and then
place a Response.Redirect in the event handler, making the entire site completely
uncrawlable by search engines. It seems obvious, but when linking between pages try to
use a plain text link or Hyperlink control whenever possible.

Duplicate Page Titles. Dynamically generated pages, try using a keyword-rich title
of the page, such as the full name of the product on the product page for the best results.
If you have no corresponding field, provide an opportunity for the user to specify their
own page titles for each item displayed.

State-Dependent Pages. You should make sure that any content you want indexed by
search engines can be accessed simply by opening a browser and typing in the URL of
the content. Our recommendation is to use view state and session variables rarely almost
never.

Duplicate Content ASP.NET. The most specific problem of optimizing websites for
ASP.NET 4.0 - is the size of the field ViewState and principles of information transfer
from the client to the server. Also, more details will be discussed to solve the problem of
repetition of content. A key principle of search engine optimization is a URL
normalization, or URL canonization.

Choose individual, good <title>s. The <title> tag is one of the best ways to
optimize a site for a special topic or keyword. Don’t use a dozen keywords in
the title tag, choose one or two keywords, or a keyword-combination, to achieve
relevance and a good ranking.

Keep the code clean. The better the relation between the content (=text) and the
(HTML/CSS/JavaScript) code, the better your ranking will be. The smaller the source
code, the better this relation will be.

Keyword density. Try to reach a keyword density bigger than 3.5 - so mention "free
source code" 3.5 times per 100 words.

Conclusion. Thus, the use of search engine optimization is useful practice to
improve website rankings. Net code that is devoid of unnecessary tags or ASP.NET 4.0
elements, disable ViewState, the reduction of traffic which leads to a good and reliable
site.

Scientific supervisor— B.Y.Korniyenko, Ph.D., associate professor
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MPOTOKOJU KBAHTOBOI TEOPIi ITOP

KsanroBa xpunrorpadis (KK) Ha choromHi € ofHI€I0 3 HAHOUIBII MPOTPECYIOUNX
ranmy3ei cydacHOl HayKd. 3a OCTaHHE AECATHPIUYsS BOHA MEpeTBOpHiacs 3 el y minuit
MYJIBTUIUCUUIUTIHADHUN HAyKOBHIl HanpsiM. BUNBLICTH TEOPETHYHHX Ta MPAKTHYHHX
nociikens KK mpucBsueHO KBaHTOBHM IPOTOKOJIAM PO3MOALTY KIIOWIB Ta IPSIMOTO
6e3neynoro 3B'13Kky. OJHaK, Majo yBaru MpUALIEHO TAKMM MPOMDKKOBHM HPOTOKOJIAM
SK KBaHTOBE Bpy4eHHs OiTy (quantum bit commitment), KBAHTOBE MiJKUIAHHSI MOHETH
(quantum coin tossing) Ta KBaHTOBa pyJieTka (quantum gambling) — iX BHIIAIOTH B
OKpeMy TpyIly KBaHTOBUX CTpaTeriii (Tak 3BaHa KBaHTOBa TEOPist irop).

[ToHATTS KJIACHYHOTO BpYy4YeHHs 0iTy (MaTeMaTHYHa BepCis BIAMPaBKH 3aKJICEHOTO
KOHBEpTY) € 3araJbHAM MPUMITHBOM Ui PO3POOKM CEKPETHUX KpHUITOrpadidqHmx
mpoTtokoniB. [lani, mo BimmpaBisoThea Big Anicm 1o bobGa mepeOyBaioTh y craHi
3aMKHYTOCTI (JIOKIHTY) 1 MOXYTh OyTH po3imudpoBaHi TiIbKK IpH BpydeHi boOy kmoua
Bin Amicu. Keanmose epyuennsi Oimy, SIK 1 KBaHTOBI HMPOTOKOJH PO3IIOJUTY KIIOMIB,
3abe3rneuye TeopeTHKO-iHpopMalliiiHy (0e3yMOBHY) CcTiiikicTb. [IpoTe, crmuparduch
JIMIIe Ha BJIACTUBOCTI KBAaHTOBOI'O KaHANy, SKCIEPHMEHTAJIbHE KBAaHTOBE BpPYYCHHS
6itiB HemoxxiuBe. L[st mpoGmema Oynma BupimeHa HaykoBusamu y 2013 p. numsixom
MOEHAHH KBaHTOBOI (i3MKM i Teopii BiIIHOCHOCTI, MpH IbOMY BifOymacs mepenada
0e3ymMoBHO cTiiikoro moBimomnenHs (mik JKeneBoro Ta Cinramypom 3a 50 mc).
Ksanmose niokuoanns moxemu BUKOPHCTOBY€ KBaHTOBI MOHETH, SKi, Ha BiAMIHY BiX
3BHYAIfHUX, MOXYTh INepeOyBaTH y HECKIHUCHHIH KUIBKOCTI CTaHiB. Takok, MOXKJIHBI
JesKi 3MIIIaHI CTaHH, sIKi MOSCHIOIOTHCS SIBHIEM CYNEPIIO3HIli y KBaHTOBIl MeXaHii.
BukopucTanHs 3MilIaHol MO3UIIT TapaHTye OJHIHN 3i CTOPiH MOCTIHHMH BHUrpamnl. SKmo
Anica BUKOPUCTOBY€ 3MIllIaHUH CTaH, TO y OyIb-sIKOMY BHIAJKy, HE 3aJ€XKHO Bia Ail
Boba 3 MOHETOI0, i 32 YMOBH HOMEPEAHbOI JOMOBICHOCTI MPO KiHIEBE YHCIIO XOIB,
BoHa OyJae BHUIpaBaTH, OCKUIBKM Yy KIHII TPH 3MOXE IMEPEeBECTH CBOIO MOHETY 3i
3MIOIAHOTO CTaHy B 4WCTHH (abcomoTHuil). Keawmosa pynemka, 3aBISKA
BUKOPHCTAQHHIO HEMOPYIIHHX IIOCTYJaTiB KBaHTOBOI MEXaHIKH, YHEMOJXKIIHBIIIOE
IaxpaicTBO, SIKE MOXUJIMBE y KIAacH4YHIH Bepcii Tpum «BUOIp BHUrpamHoi KOpOOKM».
Hampukman, Amica mpuxoBye M'sd y Oyap-akii kopoOmi, a Bo6G Biaramye ioro
MICIIe3HaXOIXKCHHS. SIKII0 rpanu BijmaneHo, AJica MOXKe JIETKO 30pexaTH Mpo BUTPAIIL
AGo, sKIo KopoOku Oysin 3 boOoM, BiH Mir 00IypHTH, CTBEPKYIOUH, IO BiH 3HANIIOB
M'si4. BUKOPHCTOBYIOYM KBaHTOBY PYJIETKY LIaXpaiiCTBO HEMOXJIIMBE 3 OIJISY Ha Te, 110
OMOHEHTH MOXYTh 3aBXKIH 3'ACYBaTH, AKUil BUOIp 3poOHB iHILIHIA, KOJU rpa 3aKiHUYeHa
(3aBISIKM CYNEPIIO3UIIii CBOIX [ii).

Xoua 3a3HayeHi MPOTOKOJH € JIAIIEC MPUMITHBAMH O€3MEKH, MpoTe Ha iX OCHOBI
MOXYTh OyTH TOOyJOBaHi OUTBII CKIagHI MPOTOKONH, 3/aTHI IMOBHICTIO 3MIHHTH
ysIBIIEHHS TIpo Oe3reKy B iHpopMaliifHO-KOMyHIKaIiifHIX cHCTeMaXx.

Hayxosuii kepisnux — C.O. ['namiok, KaHo. mexw. HayK, 0oyeHm
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XMAPHI TEXHOJIOI'Ii -IH®PACTPYKTYPA HOBOI'O [TOKOJITHHSA

B cydacHoMy CBITI TeMa XMapHHX TEXHOJOTiH HaOyBae Bce OLTBIIMX 0OEpTiB.
Po3BuTky 1 mursixam noOynoBu HOBOI IT cucreMy NMpUCBSYYIOTHCS Wi KOH(EpeHii,
BEAYThCS JOCIIUKEHHS Ta MyONIKyIOThCS OIVISIMU. XMapHI TEXHOJOTII SIBISAIOTHCS
0a3ucHIUMHU B iHG)PACTPYKTYPI TPETHOTO TMOKOJIHHSA, KA JI03BOJSE CTBOPHTU MOTYKHY
KOMIT  I0TEPHO-TEIEKOMYHIKalii{Hy CHCTEMY 3 HOBOIO apXiTEKTYPOIO Ta MOXKJIMBOCTSIMU.

BinnoBinHO 10 MPOTHO3iB MPOBIIHMX KOHCAATHHTOBUX KOMIAHIH CBIiTY, IIBHIKE
B/IOCKOHQJICHHS Ta MOIIMPEHHS XMapHHMX TEXHOJIOTIH BKe B HAHOIMKYi POKM IIJIKOM
3MiHUTHh PO3BHUTOK AK IT iHOycTpii, Tak i MaTuMe 3HAYHWI BIUIMB HA iHIII BaXKIHB1
cdepH JFOACHEKOTO YKUTTS.

He 3Baxkaroun Ha Te, [0 XMapHi TEXHOJIOTIT 3 IBUJIMCH JOCUTH HEJABHO 1 BXKE iCHY€
psnx migxoxiB Uit iX mMoOyJOBH, Ta BUAUIIIOTH OCHOBHI XapaKTEPHCTHKU MPUTAMaHHI
HOBIH iHppacTpyKTYypi:

e MHAMiYHE Ta aBTOMAaTHIHE BUALIECHHS PECypCiB;

® HasBHICTh €()EKTHBHUX METPHK SKOCTI HaJJaHHS CEPBicy;

® HAsBHICTh BIJKPUTHX CTaHIOAPTIB [UI TMEPEXOIYy MK CKIaJOBAMH YaCTHHAMH
CHCTEMH Ta BEHJIOpaMH;

e iHTerpais 3 iHIIMMH XMapHUMH CHCTEMaMH.

CrpiMKe 3pOCTaHHS XMapHUX TEXHOJIOTIH NMPOTOHYE BENUYE3HHH IMOTEHINAN s
ITiIBUILEHHS e()EKTUBHOCTI, CKOPOUCHHSI BUTPAT Ta HOBOBBEACHB SIK JUIS JICPIKaBHHX Ta
KOMEpIIIHHUX CTPYKTYp, Tak 1 Juii NpPUBATHUX 0Ci0. OCHOBHUMH OCOOJIHBOCTSMH
XMapHUX TEXHOJIOTIH € MOXJIMBICTh MacmraOyBaHHS Uil 30epiraHHs JaHUX Ta
JUHAMiYHe OOYHMCIICHHS IOTY)KHOCTI, IO 3BUIBHHTH KOPHMCTyBaua BiJ YIpPaBIiHHS
CKIIaJIHOIO TEXHOJIOTIEO.

BkasaHi nepeBaru 3Ha4HO IMOJIMIIATE JIEPHKABHI MOCIYTU Ta TPOMAJChKHUI TOCTYII;
TpaHchopMmarisi Gi3Hecy 3a0e3meunTh paj IHHOBAIW JUIs CIIOXKHMBadiB; BigOyIdeThes
3HaYHA EKOHOMisl CHEPTeTHKH.

JlocsTHEeHHSI MaKCUMYMY TIOTEHIlially XMapHHX TEXHOJOTil BHMarae B3aeMOMIii Mix
yPSIOM, IPOMHUCIIOBICTIO Ta OKpEMUM KopHcTyBadeM. 1 peasizamnii Iboro MOTEHIiaTy
HEeoOXiTHO:

e 3MIHHTH BIIEBHEHICTp B XMapi, THM CaMUM 3axHIIAlO9H IHTEpecH
KOpPHCTYBAuiB;

®  CHpHATH po3po0Ili HalliOHATBHUX CTaHAAPTIB Ta iHPPaCTPYKTYpH;

® YTOYHHTH 3aKOHOAABUY 0azy, s 30LTbIICHHS 1HBECTHUIIIIl B XMapHi TEXHOJOT1.

IToOymoBa XMapHHUX TEXHOJIOTIH — 1€ CKIaJHUH, TOCTAIHUH MPoIIec, IKUi ToTpedye
aHami3y i1 maHyBaHHS. TakoX BaKIMBUM NMUTAHHAM € 3a0€3MEeUeHHS OE3MEKH JOCTYITy
Ta MUPKyILii iHpopmarii B 1aHiit iHppacTpyKTypi Ha 3aKOHOABUOMY PiBHI.

Haykosuii kepisnuk — O. K. FOOin, 0-p mexn. nayk, npoghecop
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KATEI'OPIAJIbHI O3HAKH, IO 3YMOBJIIOXOTh BUBIP 3ACOBIB
3AXUCTY IHOOPMAILII BABTOMATHU30BAHUX CUCTEMAX

Po3BuTOK iH(pOpMaNifHUX TEXHOJIOTIH CTPIMKO IIIOB B TOPY, BCE YacCTillle MOCTAE
IMUTaHHS OO 3aXMCTy iHQopmarii B aBTomMaTH3oBaHHX cucTeMax (AC), 6e3 sKux
HOBITHI TexHouorii B iH(poOpMauiiiHii cdepi HEMOXIMBO ysBUTH. IHpopmamis, mo
nupkyoe B AC pi3HHX KJaciB, mepeOyBae Mij MOCTIHHUM BIUTMBOM 3arpo3, peaisarfis
SIKAX MOJKE TPH3BECTH 0 MOSBH PI3HOMAHITHUX HETaTUBHUX HACIiAKiB. 3abe3medeHHs
6esnexu indopmanii B AC € HeMOXIUBHM 0e3 3acTOCYBaHHsS CydacHHX 3aco0iB 1l
3axucty. PuHOK 3aco0iB 3axmcty iHpopmarii (33]) B AC Bce dacTimie MOMOBHIOETHCS
HOBHMH 3ac00aMH Ta 3a3HA€ MOCTIHHHUX 3MiH. Lle poONTH BHOIp KOHKPETHOTO 3aco0y
JOCHTH CKJIQJHOIO 33/1a4el0, OCKUTBKH KOPHCTYBad IIOBHHEH 3HATH, Ha SKUX O3HaKax
BapTO 30CEPEANTHCS, sKi IapamMeTpd MHOTpPiOHO oOWpaTH i Ha m0 caMe MOTPiOHO
3BEpHYTH yBary B Iiepiny uepry ais koHkpeTHoi AC. 3 orisiiy Ha Iie MeTa HayKOBOTO
JOCIiKeHHsT noiisirae 'y crpomteHHi Bubopy Texniunux 331 Big HCI B AC pi3HuX
KJaciB IJIsl Ha OCHOBI (DOPMYyBaHHsI KaTeropiaibHUX O3HAK TaKOro BHOOpPY ILIIXOM
aHaNi3y XapaKTepUCTHK iICHYIOUHX 3aC00iB 3aXHCTY.

HayxoBa HOBM3Ha MOCTIMKEHHA: Briepuie chOpMOBAaHO KaTeropiaibHI O3HAKH, 32
skumu 3aiicHoeTbest BuOip 331 Bim HCJ] B AC, murixom aHaizy XapaKTepHCTHK
ICHYIOUYHX 3aC0O0IB Ta OKpPEMHX MIAXO/IB JI0 IX MOy 32 O3HAKaMH.

3a pesynpTaTaMH aHaNi3y BimoMuX mixxoxis, 3a skmmu TexHiuHi 331 Big HCJ]
MOJIJISIIOTECS 32 OKPEMHUMH 03HAKaMH, SIK HOPMAaTHBHO 3aKPIIUICHUX BITYM3HSIHUMH, TaK
i MDKHapOJHHMHM CTaHIapTaMH, Ta BiJIOMHX Ha ChOTOAHI 3aco0iB 3axHCTy, B PoOOTI
3ampONOHOBAHO HACTYIHI KateropianpHi o3Haku: 1) CiwmeiictBo; 2) Kmac; 3) Tum
3aco0y; 4) PeanizoBanuii ¢yHkiioHansHul mpodinp 3axuineHocti; 5) HasBHicTh
IOKyMEHTY, IO 3acBimuye BiamoBimHicTh 3aco0y T3l Bumoram HJI T3I; 6) Pienn
rapasTiii peamizanii ¢pyHKIioHaNbHUX mOcyT; 7) LliHOBa Kareropis 3aco0y 3axucry; 8)
Bumorn 1o ymoB excruryatarii; 9) OOMexeHHS IOJ0 CyMICHOCTI 3aco0y 3axucTy 3
onepaniitanmu cucreMamu; 10) O6’extu 3axucty; 11) BignmoBigHicTs GyHKIIN 3aXUCTy
3aco6iB Bumoram T3 mo mux ¢yskimiid. Ha ocHOBI OTpUMaHMX KaTeropiaibHUX O3HAK
CTBOPEHHUH IpOrpaMHMH MOAYJb, SKUH 3a0e3leuye aBTOMATH3ALII0 IPOLETypH
TIPUIHATTS pillleHHs 11010 BUOOpPY 3aco0y, BiIOBiJHE 3MEHILECHHS iHTEIEeKTYalbHOTO
HaBaHT)XXEHHs Ha PO3pOOHMKA KOMIUIEKCHHX cucTeM 3axucty indopmanii (KC3I) mix
4yac Takoro BHOOpY Ta CKODOUYCHHs 3aTpaT 4Yacy Ha TNOOYJOBY CHCTEM 3aXHCTY.
[IpakTndHa IHHICTE pe3yibTaTy: po3polieHHI KaTteropianeHi o3Haku Buoopy 331 B AC
Pi3HUX KJaciB IO3BOJNATH 3HAYHO CIIPOCTUTH MPOLEC BHOOPY HEOOXiTHHX 3aco0iB Ta
3abe3neunty ckopoueHHss wacy mnoOymoBu KC3I B AC Ha iX OcHOBI B yMmoBax
MIOCTIHHOTO yPI3HOMaHITHEHHS HOMEHKJIATypH 3aco0iB Ha PHUHKY Ta YCKJIaJHEHHS IX
XapaKTePHCTHK.

Hayrosuii kepisnux — O.I". Kopuenko, 0-p mexu. nayk, npoghecop



KOMITIOTEPHI TEXHOJIOI'TI

YK 004.7 (043.2)
IMassoB B.I'., CaBuenko I.C.
Hayionanvuuii agiayitinuil yniseepcumem, Kuis

E®EKTUBHHUI 3AXUCT KOPIIOPATUBHUX MEPEXK
BIJ 30BHIIIHIX ATAK

AKXTyanbHICTh TEMH BH3HAYa€THCS IIO-MIEpINe, PO3TaNYXKEHICTI0O KOMI'TIOTEPHHX
Mepesk OUTBIIOCTI KOMITaHiH|, a, Ho-ApyTre, MOSBOIO YHCICHHUX "BipTyalbHUX 0QiciB".

Po3BuTok  iHMOpPMaliHHMX  TEXHOJOTiIH OOYMOBIIOE 3aCTOCYBaHHS  HOBHX
MO>KITUBOCTEH. OCOONMUBICTIO  KOPIOPaTUBHHX  MEPEX €  TEPUTOpiajbHa
BiZIOKPEMJICHICTh MiAPO3/iIiB, KOXKHHI 3 SKUX Ma€ CBOIO BHYTDIIIHIO MEPExXy. Ae s
LEHTPAII30BaHOTO YMPABIIHHA Ta MIBUAKOTO NPHUHSTTS pillleHb Tpeba ix ob'eqHaTtn y
€IMHY CHCTEMY 3 ypaxyBaHHSM TOTO, IO Ul IXHBOTO MOETHAHHS BUKOPHCTOBYIOTHCS
3BUYAMHI 3arajJbHOJOCTYNHI KaHANIW 3B'S3Ky. 3BHUAHO, 16 BHMara€ IOTATKOBHX
3axXO0JIiB 31 3aXUCTy iH(pOPMAIIil, OCKUIBKH I1i KaHAJH 3B's13Ky Mepe0yBaloTh 1032 MEXaMH
KOHTPOJIIO.

OCKIJIbKM KOPIIOPAaTHBHI MepeKi He TINBKM BUKOPHUCTOBYIOTH iH(OpMamiiiHi
pecypcu IHTepHeT, a HaBiTh OYIYIOTHCS i3 3aCTOCYBAHHSAM 3arajbHOMTOCTYIHHX KaHAIIB
3B'A3Ky, TO Iie Tpeba BpaxyBaTH sK OpH aHaji3i WMOBIpHHMX 3arpo3, Tak i mpu
BUKOPHUCTaHHI BiZMOBITHUX METO/IB 3aXUCTY.

OpHUM 3 HaIpPSMKIB 3aXHCTy iHPOpMAIil B KOMI'IOTEPHUX CUCTEMaX € TEeXHIYHUI
3axuct iHdopmanii (T3I). B cBoro wepry, muranns T3] po30uBarOTECS Ha J1Ba BEITHKHX
KJIacH 3a/1ad:

- 3axucT iHdopmanii Bix HecaHkionoBaHoro poctymy (HC);

- 3axucT iH(hopMalii BiJl BATOKY TEXHIYHUMH KaHAJIAMH.

Jns 3a6e3neyenns T3] CTBOPIOETHCS KOMIUIEKC TEXHIYHOTO 3aXMCTy iH(opmaril,
mo € cknagosoro KC3I.

[Tin HC/I 3BuuaiiHO po3yMi€ThCs JOCTYII 10 iH(OpMALLil, 1110 TOPYIIy€e BCTAHOBICHY
B iHQOpMAaIiifHii CHCTEMi TIONITHKY pO3MEXyBaHHA AocTymy. [lin TexHiYHHMHU
KaHAJIaMH PO3TIISAAIOTECS KaHAIW MOOIYHUX eNEeKTPOMATHITHHX BHIIPOMIHIOBaHb 1
HaBozok (IIEMBH), akycTrnuHi KaHa M, ONTHYHI KaHAJIN Ta HIII.

3axuct Binm HCJl Moxke 3nilicHIoBaTHCS B pI3HUX CKJIQJOBUX iH(OpMaIiifHOT
CHUCTEMHU:

- MIPUKJIATHE Ta CUCTEMHE MporpaMHe 3a0e3neyeHHs;

- armapaTHa YaCTHHA CepBEPIiB Ta pOOOYMX CTaHIIH;

- KOMYHIiKalliiiHe 00JaHaHHS Ta KaHaJ! 3B'3KY;

- nepuMeTp iHpopMaIiiHOI cucTemMu.

BucHoBku. [IpencraBieHo 3araabHAN MiOXid OO 3aXUCTY iH(popMamiiHUX pecypciB
KOPIIOPaTUBHHUX Mepex. BmsHaueHo ocHOBHI ¢opmm 3axucry iH(opmarii.
[IpoananizoBaHO cucTeMy opraHi3amnii 6e3nekn B KOpIOpaTHBHIA MepeXi, OCHOBHI BUAN
3arpo3 Oesmeri.
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Herpenko A.B., Bepemienko B.B.
Hayionanvuuii asiayitinuil ynieepcumem, Kuis

AHAJII3 METOAY OIHKHA PU3UKIB CRAMM

AxryanbHicTh. Ha chOro/HINIHINA Yac HE BUHUKAIOTh CYMHIBH IIOJI0 3a0€3ICUCHHS
indopmamiiinoi Oesnekn (IB) cywacHoro komepmiiiHoro miampuemcrBa. Ilepen
KEpiBHULTBOM Ta CIIBPOOITHHKAMM CIIy)KOHM 3aXHCTy IOCTa€ MUTAHHS — SIK OL[HUTH
HeoOXiguuit piBeHb BuTpaT Ha Ib s 3abe3medeHHsT MakCHManbHOT €()EeKTHBHOCTI
iHBecTHII B JaHy cdepy. s BUpIOICHHS LBOTO MUTAHHS 3aCTOCOBYIOTH CHCTEMH
aHaNi3y PHU3HKIB, SIKi JJO3BOJAIOTH OLIHUTH ICHYIOUi B CHCTEMi PH3MKM Ta 00paTu
ONTHMAJIBHUM 32 e(QEKTUBHICTIO BapiaHT cucTeMu 3axucty. [Ipomecn omiHKM Ta
YIOpaBIiHHA pH3UKaMH € MiATPYHTAM 11 1oOynoBH cucTeMu ympasninHi b
opranizarii.

IocranoBka 3amadi. [IpoBecTy MOCHi/UKEHHSI Ta BU3HAUYUTH IIepeBard Ta HEHOJIKH
Merony ominioBaHHS pu3nkiB CRAMM (Government Risk Analysis and Manegment
Method).

Lleii MeTon mependavae BUKOPUCTAHHS TEXHOJOTIT OLIHKH 3arpo3 Ta BPa3IHBOCTEH
3a HENpsSAMUMH YHHHUKAMH 3 MOXIHMBICTIO TIEpeBipKH pe3yibTaTiB, Ha 0asi
MOJICITIOBAaHHS 1H)OPMAIIHHUX CHCTEM 3 TO3HUINT Oe3MeKu 3a JOMOMOTOK 0a3u NaHWX
KoHTp3axoiB. OCHOBOIO € KOMIUIEKCHHM MiXifl, SKUH MOEIHY€ KUTbKICHI Ta SKiCHI
METOAHM aHaNi3y 3arpos.

3a meromoMm CRAMM ominka pmukie B 1B ckmamaetses 3 Tppox eramiB. Ha
MIepIIOMY — BU3HAYAETHCS PIBEHb CHCTEMH 3aXHUCTY IIPH 3aCTOCYBaHHI 3ac00IB 3aXUCTY
6a30Boro piBHs, a00 HEOOXIHICTH MPOBECHHS OUIBII AeTaNbHOro aHanizy. Ha npyromy
eTani i1eHTH(]IKYIOTh PU3UKH Ta OLHIOIOTH 1X BennmuuHy. Ha TpeThoMy — BHPIIIY€ETHCS
3aj1a4a YNpPaBIIiHHSA PU3MKAMH, SKa CKIAJA€Thesl Y BUOOpPI afeKBATHUX KOHTP3aXOiB.
[ KOKHOTO eTamy BH3HAYalOTh HAO0ip BUXIOHHX MAaHUX, IOCTIIOBHICTH 3aXOJiB,
QHKETH JUISI IIPOBEJICHHSI OITUTYBAHHS Ta Ha0ip 3BITHUX JOKYMEHTIB.

ITepeBaru: CTPyKTypoBaHMii Ta BUNpOOYBaHWII METOJ] aHamizy pHU3HUKIB, Y
MporpaMHOMY 3aco0i MiCTUTBCsI 00’ eMHa 6a3a 3HaHb 3 KOHTp3axoiB y cdepi Ib, moxe
OyTH BHKOPHCTAaHWI AJIS MPOBEINCHHS aynuTy Oe3mekd iHGOpMaliitHUX chcTeM Oymab-
SIKOTO PIBHSI CKJIQ[HOCTI Ta MPU3HAYEHHSI.

Henonixu: mporpaMHe 3a0e3redeHHs] aHIJIIHCHKOI0 MOBOIO, JOIOBHIOBATH 0a3zy
3HaHb KOPHCTyBayaM HE MOXJIHMBO, II0 € TEpelIKoJ0 TpH ajanTtauii 1o
IHIUBioyanbHUX MOTpe® oOpraHizaiii, T'€HEpPyeThCs BelMKAa KiIbKICTh IManepoBol
IOKyMEHTalii, fka Ha NpPaKTHII HE BHUKOPHCTOBYETHCSH, TMOTpeOye MiATOTOBKH Ta
BHCOKOI KBasiikarii ayauropa, Impouec ayauTy TPYAOMICTKHH Ta TpUBaIMil y dHaci,
BHCOKa BapTiCTb.

BucnoBok. Meton CRAMM e yHiBepcanbHHM, [03BOJISE OTPUMATH BiIMOBiIHI
pe3ynbTaTH, HafOLIBII BaKIMBUM 3 SKHX € MOXJIHBICTH €KOHOMIYHOTO 3a0e3MeUeHHS
opranizamii s 3abe3nedeHHs OesnepepBHOCTI Oi3Hecy. ExoHOMiuHO 0OTpyHTOBaHA
CTpaTerisi YHpaBIiHHS PU3UKAMH JO3BOJISIE Yy MIJICYMKY YHUKHYTH HEBUIIPAaBIaHHX
BUTpAT.
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YynapnoBa A.B.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

METOAU AYJUTY TA MOHITOPUHI'Y CYYACHHUX IH®OPMAILIIHO-
KOMYHIKAOHIMHUX CUCTEM TA MEPEX

CkiagHiCTh MepexHoi 1HQPACTPyKTypH, pI3HOMAHITTS HaHHX Ta Mporpam
MIPU3BOAATH JIO TOTO, IO NIPH peaitizamii cucTeMu iHpopMamniitHoi Oe3nexn HeoOXigHe
3IIMCHEHHS PEryJIsIpHOTO ayJUTY Ta MOCTIHHOTO MOHITOPHMHTY Oe3neKkH iHpopMaLiitHuX
MOTOKIB Ta CTPYKTypH iH(popManiiiHo-koMyHikaniitHoi cucremu ta mepexi (IKCM).
Mosuitopuar IKCM e HeBin’eMHOI0 4acTHHOIO 3abe3nedeHHs iHopMaliiiHOT Oe3nekn
KOPIOpaTUBHOT Mepexi 3 TOYKM 30py 3abe3rnedeHHs LilicHOCTI, KoH(iAeHUiitHOCTI Ta
JOCTYITHOCTI.

s BupimmeHHs OLTBIIOT YaCTHHU MPOOJIeM, SKi BUHUKAIOTH MpH (YHKIIOHYBaHHI
KOPIOPaTUBHUMH MepeXaMH, BUKOPHCTOBYIOTH CHCTEMH MOHITOPUHTY H yIIpaBIIiHHS
Mepeskero. Llel kiac pimeHs 3a0e3nedye iHBEHTapU3amilo W PO3IMIUPEHY AIarHOCTHKY
KOMIT'TOTEPHUX MEpeX; IOCTIHHUH KOHTPOJb (YHKI[IOHYBaHHS BHKOPHCTOBYBAHOTO
MEPEKHOTO yCTaTKyBaHHS, IPUKIAIHIX CHCTEM 1 MEPEXHHX CEpBiCiB; 30ip CTaTUCTHKU
i Bi3yami3alifo KJITIOYOBHX I[TOKa3HMKIB MPOJYKTHBHOCTI ¥ OMepaliiHUX MapaMeTpiB
MepeHOT iHPPACTPYKTYpH; ONTUMI3ALII0 HABAHTAXKEHHS HA MEPEKHE yCTaTKyBaHHS i
cepBepw; (hikcalliro iHIUICHTIB; aHalli3 BIUIMBY PH3UKIB HA O13HEC-TIPOIIECH, 1 KPUTHIHO
BaXJTUBI JOJATKH; JIOKAJII3aIlif0 IPHYHH iHIUIEHTY 1 HOro aBTOMAaTHYHE YCYHEHHs, a00
MTOB1TOMJICHHSI BiJIIIOBIIATbHUX 32 HOTO YCYHEHHS 0Ci0.

Meroto naHOi poboTH € po3pobka peKOMeHAaMlii mo/10 (GYHKI[IOHYBaHHS Cy4acHHUX
3ac00iB METO/IIB ayJUTY Ta MOHITOPUHTY (DYHKLIOHAJIBHUX €JIEMEHTIB aBTOMAaTH30BaHOI
iHpopMmamiifHOI CHCTEeMH Yy paMKaX CTBOPEHHS KOMIUIGKCHOI CHCTEMH 3axXHCTy
indopmarii. HeoOXigHO MPOBOJUTH MOHITOPHUHT CHCTEMH, LI00 BUSIBISITH BiIXUICHHS
BiJl TOJITHKM YMpPaBIiHHSA JOCTYIIOM 1 3aliCyBaTH KOHTPOJbOBaHI MOMii, 1106
3a0e3reuyBaTh JA0Ka3 Y BUNAAKY IHIUAEHTIB, IO CTOCYIOThCS Oe3MeKH iHpopMamiitHol
Mepexi Ta il pecypciB. BapTo CTBOprOBaTH JXKypHaldW aymuTa Ui 3alHCy MOJii
MOB's3aHMX 3 Oe3meKoro iHGOpMaIIHHIX pecypciB Ta MEpPeXHUX Iocy, 1 30epiraTu ix
MPOTSATOM MOTO/DKEHOTO Mepiofy, 3 MeTOI HaJaHHS JONOMOTM B MaHOyTHIX
pO3CIiTyBaHHSIX 1 MOHITOPUHTY YOpaBIiHHS J0CTyrmoM. HeoOXiZHO BCTaHOBIIOBATH
CTaH/JAPTH30BaHI MPOLEIYpH Ui MOHITOPHHTY BHKOPHCTaHHS 3aco0iB  00poOku
indopmarii. Taki nporenypn HeoOXimHi Ui 3a0e3NedyeHHs BIIEBHEHOCTI B TIM, IO
KOpHUCTYBaui BUKOHYIOTb TUJIbKH Ti [, Ha sIKi BOHU OyJIM SIBHO aBTOPU30BaHi.

MosKkHa BI[3HAQUUTH, 110 MOHITODHHI BiZJOMYHX MEPEXK € MEepPCHEKTHBHUM
HaATIPSIMKOM PO3BUTKY iHpOpMaIiifHoi iHQPAacTPyKTypH Ta TapaHTOBAHOCTI HaIaHHSI
nocayr. HesBakarouu Ha psi HpoOieM, 110 BHHUKAKOTH NPU HOTO BIPOBAIKEHHI,
BUKOPDHUCTAHHS TNOMIOHMX pilleHb 3a0e3NeYnTh 3HAYHUH picT  e()eKTHBHOCTI
BHUKOPHCTAHHS allapaTHOTO i IPOrpaMHOTrO 3a0e3NeUeHHs W 3HU3UTh YUCIO0 KPUTHIHUX
3001B y cHCTeMaXx, 110 0COOIMBO BAKIINBO JUISl Cy4acHHX IiIIIPHEMCTB.
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AHAJII3 BAXHIIEHOI IH@OPMAIIIMHOI CUTCEMMU 3
BUKOPUCTAHHSIM CUCTEMHA PO3ZMEKYBAHHSI JOCTYITY

30inbIIeHHS] KITbKOCTI KOPUCTYBaiB, PO3MIMPEHHS CIEKTPY MOCITYT, 30iMbIICHHS
MOTOKY Tepenadi JaHUX BUMArae CKIaJHol 1 TOYHO MoOyJ0BaHOI CHCTEMHU YHpaBIiHHSI
Mepeskero. [HpopmamiiiHi HOTOKH: eNeKTpOHHa IIomITa, Iepenaada KOH(IIEHIIHNIX
JaHMX, OTPHMMAHHS BiJJAJICHOrO AOCTYIy 10 0a3u JaHHX i T.J. ABIAIOTHCA 00 €KTOM
HECaHKI[IOHOBAHOTO JIOCTYITy 3 OOKY 3JI0BMUCHHKIB.

Meroto poboTH € aHami3 CyYacHHX METOJIB Oprasizamii cucTeMH Oe3NeKH
iHopmarniiiHuX crcteM Ha 6a3i AemimiTapu30BaHOl 30HU.

Ingpopmauiiina mepenca — wmepexa ansd oOpoOKH, 30epiraHHs i TepenaBaHHI
JIaHUX, CyKYIHICTb JDKepelia Ta KOpUCTyBada iH(opMarlii, MoefHaHUX B €AUHY MEpEKy
3a JIONOMOT 010 3ac00iB mepenayi JaHux.

[adopmamiiiny MepeKy MOKHA YMOBHO TOIUTHTH HA TPH 30HH:

—  BiOKpUTY (HEKOHTPOIILOBaHY) 30HY [HTepHeT;

— 3axuiieHy (BUpOOHMYY) 30HY [HTEpHET;

— JneminitapuzoBany (DMZ)

Biokpuma 30na Inmepnem, 3a3Budail € 9acTHHOIO TI00AIBHOI [HTEpHET-MEpexi.
JlaHa 30Ha € IOCUTh HEHAAIHHOO 1 HalOLTBII CXUIBHOIO O MOPYILICHb 3aXHCTY, TaK SK
B CBITI iCHY€ IIy’Ke MaJI0 CIIOCO0iB KOHTPOJTIO Bl HECAHKIIIOHOBAHOTO JOCTYILY.

VY 3axuweniti 30ni NOCTYN 3HAXOMUTHCS il CyBOPHM KOHTPOJIEM 1 HAma€ThCS
TLTBKU 0OMEXKEHIH KiTbKOCTI aBTOPU30BaHUX KOpHCTYBaviB. [IpaBo Ha mocTyn 10 oxHiel
3 o0acTel 11i€i 30HU MOJKe He IOIIUPIOBATHCS Ha 1HII rairy3i.

[eminimapusoeana 3ona (DMZ) latepHeTy — 1le KOHTpPOJbOBaHA 30HA, 1€
MICTSITECSI KOMITOHEHTH, 3 SIKUMH KIII€HTH MOXYTh 0€3M0oCepeHb0 B3aeMomiaTH. JlaHa
30Ha BHKOHYE poib Oydepa MK BIZKPHTOIO 30HOK IHTEpHETy Ta BHYTPILIHIMH
MepexxaMu. ['onoBHa mepeBara BuUKopucTanHA DMZ 3amicTh mpoctoro OpaHmMayepa
MoJIArae B TOMY, IO NIPY aTalli Ha 3arajJbHOJOCTYITHHN CepBep PH3UK KOMIpOMeTamii
BHYTPILIHIX CEepPBEpPiB 3HMKYETHCS, OCKUIBKM 3aralbHOMOCTYIHI 1 BHYTpILIHI cepBepH
BiJTOKpEeMJICHI OZIMH BiJ OJJHOTO.

3acrocyBanHss DMZ nae mie fesiki nepesaru:

— 3a0e3medyeThest MOXKIIMBOCTI BUSIBIICHHS] BTOPTHEHB Ha PiBHI OJATKIB.

— 3abe3nedye NOAATKOBHI piBEHb 3aXUCTY BiJ aTak.

—  JI03BOJISIE KOHTPOJIIOBATH BUXiTHUN Tpadik.

—  J103BOJISIE OOMEKUTH JOCTYII JIO aJMiHICTPATUBHHX CITYXKO.

Xoua mepeBarn BHUKOpPHCTaHHS DMZ Benuki, 3a HHUX [OBEICTHCS 3alUIaTHTH
3HIKEHHSM  TPOAYKTHBHOCTI B CHWJIy  pO3MilIeHHS  OpaHAMayepa  Mix
3aralbHOOCTYIIHUMHU cepBepamu 1 Internet. MoximBo, pisHuns i He Oyne Binpasy
MOMiTHa, MpPOTe II€ 3aleXUTh BiA OaratboX (akTOpiB, TaKUX K MPOIMYCKHA
CIIPOMOJKHICTD KaHaJy, 3aBaHTa)KCHHS KaHaTy 1 Ta iH.

Haykosuii kepienux — O. K. FOOin, 0-p mexn. nayk, npogecop
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UDK 004.7(043.2)
Martha Knyshyk
National aviation university, Kyiv

AUTOMATED AND MANUAL TESTING: BENEFITS & DRAWBACKS

Automated testing is good to use when the project is large, there are many system
users, or when filling out forms. Manual testing is a good fit for smaller projects as well
as companies without significant financial resources. However, there is not only one
difference between them.

Automated testing runs tests quickly and effectively. You can reuse tests, which is good
news for those of you running regressions on constantly changing code. You won’t have to
continuously fill out the same information or remember to run certain tests. Everything is
done for you automatically. In addition, it can be cost effective: while automation tools can be
expensive in the short-term, they save you money in the long-term. They not only do more
than a human can in a given amount of time, they also find defects quicker. In addition,
automated tests can be run simultaneously on different machines thus decreasing testing time.
Despite strong advantages, there are some important drawbacks in automated testing usage.
The automation tools can be an expensive purchase. As a result, it is important to only use the
ones that will give you full, or as close to full coverage, as you can find. While automated
tests will detect most bugs in your system, there are limitations. For example, the automated
tools can’t test for visual considerations like image color or font size. Changes in these can
only be detected by manual testing, which means that not all testing can be done with
automatic tools.

The short-term cost of manual testing is lower. Automated tests are just that — automatic.
They are robotic and don’t necessarily act as a real user would. Manual testing, on the other
hand, allows the developing program to be used as it would be upon launch. Any bugs that
may pop up when a user handles the program in a certain way are more likely to be caught
with manual testing. Manual testing is more flexible. When one of those brilliant thoughts
comes to you, something that could change the course of the project, you want to be able to
work on it immediately. With automated testing this is difficult. You have to set up test cases,
program it into the automated tool, and then run the tests. With manual testing, you can just
quickly test and see the results. Automatic tests take more time to set up, which doesn’t allow
you to test ideas quickly and easily. But there are some really important drawbacks of manual
testing. There are certain actions that are difficult to do manually. For example, low level
interface regression testing. This kind of testing is extremely difficult to perform manually,
and, as a result, is prone to mistakes and oversight when done by hand. Automated testing,
once set up, is much better equipped to find errors for this kind of testing. With automated
tests, if you add anything to the program, you can rerun all of the required tests instantly — the
tests are already set up. This isn’t the case with manual testing. If there is any change to the
software, you have to run the tests again by hand. This is valuable time lost.

There are both pros and cons to automated and manual testing. In fact, combining
the two may be optimal for canceling out the others’ cons and developing the best
software possible.

Scientific supervisor — O. Dishleviy, senjor. teacher
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RESEARCH OF SOCIAL GRAPH

The social graph in the Internet context is a graph that depicts personal relations of
internet users. In short, it is a social network, where the word graph has been taken from
graph theory to emphasize that rigorous mathematical analysis will be applied as
opposed to the relational representation in a social network.

The term was popularized at the Facebook F8 conference on May 24, 2007, when it
was used to explain that the Facebook Platform, which was introduced at the same time,
would benefit from the social graph by taking advantage of the relationships between
individuals, that Facebook provides, to offer a richer online experience. The definition
has been expanded to refer to a social graph of all Internet users.

Several issues have come forward regarding the existing implementation of the
social graph owned by Facebook. For example, currently, a social networking service is
unaware of the relationships forged between individuals on a different service. This
creates an online experience that is not seamless, and instead provides for a fragmented
experience due to the lack of an openly available graph between services. In addition,
existing services define relationships differently.

Google has attempted to offer a solution to this problem by creating the Social
Graph API, released in January 2008, which allows websites to draw publicly available
information about a person to form a portable identity of the individual, in order to
represent a user's online identity. This did not, however, experience Google's desired
uptake and was thus retired in 2012.

Facebook introduced its own Graph API at the 2010 F8 conference. Facebook's
Graph API allows websites to draw information about more objects than simply people,
including photos, events, and pages, and their relationships between each other. This
expands the social graph concept to more than just relationships between individuals and
instead applies it to virtual non-human objects between individuals, as well. The Graph
API presents a simple, consistent view of the Facebook social graph, uniformly
representing objects in the graph and the connections between them.

One more, very powerful tool which allows researchers to work with social graph,
generate reports and answer questions is Wolfram Alpha Personal Analytics
or the SocialMediaData function in Mathematica. Anyone can find their own
network to answer hundreds of questions.

There’s a huge range of questions social graph research could answer. So a first
quantitative question to ask might be: How big are people networks usually? In other
words, how many friends do people typically have in Social Network? Well, for
Facebook users, the median is 342.
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VK 517.9:531(043.2)
Beuepkosckas A.C.
Hayuonanvnutii asuayuonnwiii ynugepcumem, Kuee

NPUMEHEHUE MATEMATHYECKOI'O MOAEJIMPOBAHUA JJIS1
OBBEKTOB MEXAHUKHA

MonenmpoBaHie IIHMPOKO HCIONB3YeTCs B PasiMuHbIX cdepax —uerToBeYecKoi
NESITEIIFHOCTH, OCOOSHHO B chepax MPOEKTUPOBAHMS M YIPABICHHUS, IZIe OCOOCHHBIMH
SIBISIIOTCSL  TIPOLIECCHI  TPUHATHA 3(Q(EKTUBHBIX pELIEHWH Ha OCHOBE MOIy4aeMO
HH(pOpMALIN.

JlocToBepHYyT0 MaTeMaTHIECKyIO MOJIENb 00BEKTa MOXKHO HATH aHAJIMTUYECKUM ITyTEM.
J1s  sToro HeoOXOAMMO pacrojaraTtb BCECTOPOHHMMHU CBEJEHWSIMH 00 OOBeKTe
(KOHCTPYKIIMY, 3aKOHAX, OIMCHIBAIOIIMX IIPOTEKAIONIME B HEM IIPOLECCH, YCIOBHSIX
(YHKIMOHMPOBAHHUS W B3aUMOAEHCTBHS CO cpemoif). IIpoBemeHMe KOMIUIEKCHBIX
HCCIIeI0BAaHMI OJKPEIUICHHBIX 000I0UeK, B YaCTHOCTH, 000JIOUEK BpaIeHHsI, TI0 HanooIee
TIOJIHBIM 1 TOYHBIM MaTeMaTHIeCKUM MOJIEIISIM TTO3BOJIUT apTyMEHTHPOBAHO HCCIIEI0BATE U
ONTHMIBUPOBATh MX (opMy, HazHauaTh KOI(P(HIMEHT 3amaca NPOYHOCTH, YTO Oyrer
CIIOCOOCTBOBATh  YMEHBIIEHHIO MAaTepPUATOEMKOCTH KOHCTPYKIMM ¥ CHIDKCHHIO ee
ce06ecToNMOCTH.

IIpu MonenmpoBaHNK OOBEKTOB PA3IMYHON MPUPOIBI — NEKTPHIECKOH, MEXaHHIECKOH
TOCTYNATENbHON U BpaIaTeIbHOM, THAPABINYECKOM MIIM THEBMAaTUYECKOM U JIp., @ TaKkxke
CMeIITaHHOH TIPUPOJIbI, HAPUMEP SIEKTPOMEXAHIIECKOH (IBUTraTeln, TeHePaTopsl), MOIyT
OBITH BBIIENCHBl AHATOTUYHBIE ITACCHBHBIE M aKTHBHBIC KOMITOHEHTHL JlanbHeirmein
abcTpakiuell TpyU TMOCTPOSHWH MoJenei (PU3MIEeCKUX OOBEKTOB C COCPEIOTOYCHHBIMHU
KOMITOHEHTaMHU SIBIISIETCS TIOMIOCHBIN rpad. OTH yHUBEpCAIbHbIE TOMONOTUYECKUE MOIEITH
MO3BOJIIIOT YHU(UIMPOBATh COCTaBICHHE ypaBHeHHil. Crelmduka mpenaMeTHOH obiacTi
TIPOSIBIISAIETCSl TONMBKO Ha 3Tare MOCTPOEHMsI CXEMbl M MOMIOCHOro rpada, a Takke Ha
3aKJTFOYUTENLHOM 3Talle HHTEPIPETAIMH PE3YIbTaTOB aHAIIM3a 1 CHHTE3a.

OfHAaKO YacTo M3-3a2 OTCYTCTBHS JOCTATOUHBIX JAHHBIX MOTYYNTh PEIICHHE 3aaud
TaKUM IMyTeM He yfaeTcs. TpyJHOCTH NMPUMEHEHNUs aHATUTUYECKUX METOJI0B BOHHUKAIOT U
MIPH OIMCAaHUM PEANbHBIX OOBEKTOB, MPOLECCHl B KOTOPBHIX MMEIOT CIIOXKHBIM XapakTep.
IlosroMy B HONOOHBIX CiIy4asix OSTH METObl MAONONHSIOTCA SKCIEPUMEHTAIbHBIMU
uccnenoBanusaMy. IlpenmyiiecTBoM Mogpenelf, NOMyYeHHBIX TEOPETHMYECKUM IyTeM, Kak
TIPaBIJIO, SIBISETCS MX JOCTATOYHO OOIIMI BHJ, MO3BOJIIONINK pacCMaTpUBaTh MOBECHUE
0OBEKTOB B PAa3JIMYHBIX BO3MOXKHBIX PEKHMAX.

C npaxTUYecKol TOYKH 3peHust, Ooyee MPUBJIEKATENIbHBI KCIIEPUMEHTAIBHbIE METO/IBI,
TIO3BOJISIIONIME HAXOAUTH MOJIETH OOBEKTOB IO pe3ysibTaTaM HM3MEpPEHHs] WX BXOIHBIX W
BBIXOJIHBIX IEPEMEHHBIX.

VYuuthbiBasi BbILIE CKa3aHHOE, BO3HHKAET HEOOXOAMMOCTb Pa3pabOTKU MPOrpaMMHOIO
KOMIDIEKCa PAacyeToB MPOYHOCTH M YCTOWYMBOCTH IMOAKPEIUIEHHBIX O0OTOYEK BPAICHHS.
Ota HeoOXOAMMOCTH OOYCIIOBIIEHa TEM, YTO COBPEMEHHBIC IPOrPaMMHBIE KOMILIEKCHI
pacuera KOHCTPYKIMM, pacCUMTAHHbIE HA PEIICHUE IIUPOKOTrO Kpyra 3ajad, HE MOIYT C
JOCTATOYHOM  CTENEHBI0  TOYHOCTU  IPOBOJUTH  MCCNIENOBAHME  YCTOMYMBOCTU
TIO/IKPETUIEHHBIX 000JIOUEK C YJEeTOM Pa3INIHBIX CBOHCTB MaTepraa.

Hayunwii pyxosooumens — H.M. I'nazynos, 0-p ¢pus.-mam. Hayk, npogeccop
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VK 004.4(045)
Bopucenxo €.B.
Hayionanvuuii asiayitinuil ynieepcumem, Kuis

JOCIIKEHHSA CUCTEM 3ABE3INIEYEHHA KPUIITOTI'PA®IYHOI'O
3AXHCTY OC LINUX

B manwmit gac 1 KOXKHOTO KOPHCTyBada NEPCOHAIBHOTO KOMIT IOTepa € aKTyaJbHUM
MUTaHHS 3a0e3nedeHHs Oe3neku gaHnx. JlaHi B KOMITIoTepax 3a3BUUail 30epiraroTbes y
BiIKpUTOMY BHIJIAAI, sIK B Windows, Tak i B Linux, mo mae moctym 1m0 OyIb-sKoi
iHpopmarii mpakTHUHO OyAb-KOMy, XTO 3abaxae Horo otpumatu. Ilpore, sxmo
TOBOPUTH MPO 3aXHUILCHICTh ONMepaunifHuX CHCTeM B 3aralibHOMy, TO Linux € OimbIun
6e3neynoro (3axuiieHoro), anixx Windows. Xoua Linux i 3abe3nedye Ginbiry 6e3neky B
mopiBHssHHI 3 Windows, 1i Oe3meka CHJIBHO 3alleXXHTh Bil BHOOPY CHCTEMH
KpUNTOrpaiqHOTO 3aXUCTY.

JocninuBnm cnucok HasiBHOTO mudpysBansHoro [13 ms Linux i npoanani3zyBaBmm
CTYIMIiHb MOIMYJIAPHOCTI Ta aKTyaIbHOCTI KOXKHOTO 3 HUX, MOXKHa 3pOOHTH BUCHOBOK, 1110,
B 3araJlbHOMy, € YOTHUpPH JifiCHO OE3NMeYyHHX 1 MiATPUMYBAHUX KPUIITOCHCTEM IS
mrpyBaHHS JKOPCTKHUX AUCKIB Ta iHIIMX HOCIiB iHpOpMalii «Ha JILOTY»:

1. loop-aes — moaudikamis crangaptHoro Linux-apaiiepa loop.ko, ska He
TIIBKY TiIKITI09a€e TpHCTPOi Ta o6pasu B loopback - pexxumi, ane i 103Bossie
BUKOHYBATH iX IIM(PYBAHHS «HA JIBOTY».

2. LUKS / dm-crypt — cucrema mmdpyBaHHA, sIKa 3aCHOBaHA Ha CTaHIAPTHIH
migcucremi mmdpysanHs Linux-sapa mix HazBooo dm-crypt 1 Hacmimye
pexomennarisim TKS1/TKS2.

3.  TrueCrypt — kpocruiaTpopMeHa cucteMa mHudpyBaHHS KOPCTKUX JUCKIB Ta
00pa3iB 3 rpadiuauM iHTEpdEiicom.

4. EncFS — ¢aiinoBa cucrema piBHSI KOPHCTyBaua, L0 BHKOHYE HIM(DPYBaHHS
JaHux Ha piBHI (aiimiB, a ToMy 3maTHa MpalioBaTH MOBEpPX Oyab-sSKOI
(aitnoBoi cucremu.

KokHa 3 mux cucteM 3abesmnedye mpo3ope mmppyBaHHA («HA JBOTY»), TOOTO
muppyBaHHS JaHUX BiIOyBaeThesl B peabHOMY daci i aOCOMIOTHO HE BinOMBAEeThCS Ha
pobGoti komm'torepa. [Ipore koxkHa Mae cBoi IepeBarm Ta HeNONIKM. Tak IO
OJTHO3HAYHUI BUOIp 3pOOMTH BakKKO. Ajle MO)KHA BHAUINTH HACTYIHI peKOMEHJaii:
JUTS TIOBCSIKAGHHOTO BHKOpPUCTaHHs Kpaiie 3actocoByBatn LUKS/dm-crypt a6o loop-
aes, JUIS CTBOpPeHHs Kpocruiatdopmuoro 3ammgpposanoro toma — TrueCrypt, a xonu
iHII CHCTeMH He MOXYTh OyTH BHKOpHCTaHi (Hampukiaja, mmdpysaHHs backup) —
EncFS.

Hayxosuil kepienux — C.B. [lonepewnsx, kauo. ¢iz.-mam. HayK, ooyenm
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BUKOPUCTAHHS TEXHOJIOI! Ii XAMARIN 1151
KPOCCIINTAT®OPMEHHOI PO3POBKN MOBUJIBHUX TOJATKIB

Texnonoris Xamarin — ne QpedMBOpK AT KpocCIUIaT(GOPMEHHOI PO3pOOKH
MoOuTbHUX jgonaTtkiB (Android, i0S, Windows Phone) BHKOpHUCTOByIOYH MOBY
nporpamyBasHs C#.

DpeliMBOPK CKIIAA€THCS 3 AEKITBKOX OCHOBHUX YaCTHH:

e Xamarin.IOS - 6i6mioTeka knaciB ast C#, 1o Hagae po3poOoHUKy nocTym 10 i0S

SDK;
e Xamarin.Android - 6i6mioteka knaciB st C#, 1110 Hajiae po3poOHHUKY TOCTYII 10
Android SDK;

e Kommimsropu ms i0S i Android,

e Cepenosume po3pobku IDE Xamarin Studio;

e [Ilmarin s Microsoft Visual Studio.

Xamarin 3acHOBaHHH Ha open-source peamizamnii miatpopmu NET — Mono. Ls
peaiizarist BKIrodae B cebe BiacHUi kommursitop C#, cepefoBHIlle BUKOHAHHS, a TAKOX
ocHoBHI .NET 6i0miorexu. L{ilb TpoOeKTy 3aKiOY9aeTsCs B TOMY, IOO 3alrycKaTH
nporpaMu Hamucasi Ha MoBi C#, Ha onepauiifHuX cucTeMax, BiqMiHHHX Big Windows —
UNIX — cucremu, Mac OS Ta iHIIux.

3 TOuKH 30py BUKOHHas nonatkiB Mik Android ta iOS e ogHa KiroueBa BiIMIHHICTh
— cmocib ix momepenHoi KoMminsmii. Xamarin BpaxoBye ILie PO3XODKEHHS, HaTAl04H
OKpeMi KOMIIIATOPH A KOXKHOI 3 LHUX IiaTop™, sKi T03BOJSIIOTH HA BHXOII
OTPUMYBATH CIIPaBKHI, HATHBHI JOJATKH, IKi BHKOHYIOTBCS 11032 KOHTEKCTOM Opay3epa
1 MOKyTh BUKOPHCTOBYBATH BCi allapaTHi i MporpamMHi pecypcu miatgopmu.

o crocyerscs iHTepdeiicy kopuctyBaya (User Interface), To mis koxHOT
miatgopmn  Xamarin TPONOHYE MOXJIMBICTE BHKOPHCTOBYBaTM HATHBHI 3acobn
po3poku Ul i HaTMBHI eneMeHTH KOpHCTyBaipkoro intepdeiicy. [Ins Android
crBopenHss Ul Mmoxe BinOyBaruch Oe3mocepenHbo B Kojai abo K 3a JOMOMOIOIO
JEKJIapaTHBHOTO Mmigxoxy ¢ omucoM iHtepdeiicy B XML. ns iOS e Takox abo Ko,
a00 BHKOPHCTAHHS HATHBHHX 3aC00iB MpPOEKTyBaHHs iHTepdeiicy — okpemi Xib-daitnu
a6o oxuH Benmkuid Storyboard. PemaryBanHS nux ¢aiiiiB BiIOyBaeThCs y 3BHYAHHOMY
it 10S-po3pobHmka  cepemoBumi  XCode. Jlns  HamarompkeHHA — JIONATKIB
BHUKOPHCTOBY€EThCs cuMyisiTop iPhone/iPad, i e o3Havae, mo Oyne notpiben Mac.

Ha nanHumii MoMeHT Xamarin sBIS€THCS CEPHO3HUM IHCTPYMEHTOM JUISl BUPILICHHS
CKJIQTHMX 3aBJIaHb Yy Tally3i po3poOKH MOOUTBHUX J0JaTKiB. PO3IIIsIHYTa TEXHOIOTiS Ma€e
BEJIMKE MaiOyTHE i 3 KOXKHHM JHEM YHCIIO PO3POOHUKIB, SKi BUKOPHUCTOBYIOTH 11 B
SIKOCTI OCHOBHOTO (ppeMBOPKY IJIsl po3po0KH 3pocTae, i Hajaii Oyae 3poCcTaTH.

Hayxosuii kepisnux — €.1. Knioes, kano. mexu. Hayk
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TEXHOJIOI'TA POBOTHU 3 JAHUMMU 3A TOIMIOMOTI'OIO LINQ TO ENTITY

Bimomo, mo koMm'toTepu OyJi CTBOpEHi Ul BUPIMIEHHS OOYHCIIOBAIBHHUX 32714,
IIpOTe 3 YacOM BOHU BCE YACTINIE CTalIM BHKOPHCTOBYBATHCS JUII IOOYJOBH CHCTEM
00poOKH NaHWX, a TOYHIMIe, JIs 00poOKH iH(opMarlii, 0 MICTUTBCSA B HUX. [HIIMMH
cioBamH, iHQopMaliiiHa cucTeMa BHMara€ CTBOPEHHS B IaM'iTi eJIeKTPOHHO-
00YMCIIOBANTBEHOT MAIlIMHY IMHAMIYHO OHOBJIIOBAHOT MOJIENi 30BHILIIHBOTO CBITY.

Mogens GaraTomapoBoi apXiTeKTypH JoIoMarae CTBOPUTH THy4YKe i 6aratopa3oBo
BHUKOPHUCTOBYBaHe Mporpamue 3abesmeueHHs. Y pasi 3MiH, IX HEOOXiIHO BHKOHYBAaTH
JIUIIE B OKPEMHUX IIapax, a He oJpa3y B yChOMY IporpaMHoMy 3abe3nedenHi. Tyt pizHi
mIapu MOXKYTh JOJaBaTHCSA MO Mipi HeoOximHocTi (abo omucaHi Imapu MOXYTh OYTH
po3IineHi, B CBOIO 4epry, Ha dacTiHU). Ha pi3HUX mapax MoXyTb OyTH BUKOPHCTaHI
CBOi TeXHOJIOTI], CBOT IHCTPYMEHTH pO3pOoOKH, a TAKOXK Pi3HI MOBHU IIpOrpaMyBaHHS. 3a
paxyHOK Takoi oOyJOBM BUKOHYETHCS MEHILE POOOTH, TAKOXK 3MEHIIYIOTHCS BUTPATH
yacy 1 3MEHINYEThCS KiJbKICTh TMOTEHI[HHMX MOMUIOK. OHIEI0 3 TEXHOJOTiH, sKa
noromMorae 3abe3neunuTy OaraTomapoBy apxitektypy, € ORM. CyTb mpobnemwu, sika
BUpilyeThest 3a gonomororo ORM-miapy, momsirac B HEOOXiAHOCTI IEpEeTBOPEHHS
00'€KTHHX CTPYKTYp B Mam'aATi 3acTocyBaHHS y (opMmy, 3pydyHy Ui 30€pEKEHHS B
permsiitHnx 6a3ax maHUX (1 HE TUTBKHM), a TAKOX JUIS BUPIIICHHS 3BOPOTHHOTO 3aBJaHHS
- pO3TOpTaHHS PEIAiHOT MOJIeNi B 00'€KTHY, 13 30€pEKCHHSIM BIACTUBOCTEH 00'€KTIB 1
BiTHOCHH MiXX HAMH. TOOTO CTBOPIOETBCS MOJIENb, IO 3aCHOBYETHCS Ha IEBHIHM 0a3i
JIAHUX, a 32 JOTIOMOTOI0 Ili€i MOJeli CTBOPIOIOThCS 00'€KTH, Yepe3 sKi 1 BiIOyBaeThCs
B32€MOJIis BKE HE 3 CaMOI0 0a3010 JaHHMUX, a 13 CTBOPEHHOIO MOJEIIITIO.

OpHi€r0 3 TEXHOJOTIH, KA J03BOJSE B3aEMOJIIATH 3 0a3010 JaHHUX, € TEXHOJOIis
LINQ to Entites, o € B cBoro 4yepry mpezacraBHiukom ORM-cuctem. LINQ to Entities
3abe3neuye marpuMky LINQ mpm 3amutax nmo cytHocteid. KomroHeHT no3Boiisie
PO3pOOHHMKAM MHCATH 3alUTH A0 KOHIENTyansHoi moxemi Entity Framework moBamu
Net, nampuknan, Visual Basic abo Visual C#. Entity Framework - me o0'exTHO-
persIniiiHuil MOIynb 3icTaBieHHS, IO ao3Boyisie po3podoHmkam NET mpamroBatn 3
peALIHUME TaHUMH 3a JOMOMOTOK O00'€KTiB, CrHemiani3oBaHUX uis JoMeHiB. lle
yCyBa€ HEOOXIHICTh B HAITUCAHHI OiJIBIIOI YACTHHU KOy JUTS TOCTYIY 10 JaHUX, KU
3a3Buyail moTpibeH po3poOHukaM. 3amutn g0 1ardopmu  Entity Framework
NPEJCTABIAIOTECA y BHUIVIAIL JepeBa KOMaHJ 3alUTiB, IO BHUKOHYIOTHCS Ha OCHOBI
koHtekcty 00'exTiB. Texnoumoris LINQ to Entities BukoHye 3anuTi Ha matdopmi Entity
Framework i moBeprae 00'ekTH, SKi MOXYTb BHKOPHUCTOBYBATHCS SIK IIAT(OPMOIO
Entity Framework, Tax i Texxomoriero LINQ.

Hayxosuii kepignux — FO.M.Kpamap, xano. mexn. nayx,0oyenm
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BI3YAJII3ALIA AJITOPUTMIB

Ilpu BHBYEHHI Ta JOCHI/KCHHI aITrOpUTMIB OOpoOKM iH(opMmamii, 010
NPECTABIAETHCS Y BHUIVIAAI PI3HHX CTPYKTYp [aHHX, BaXJIHBY pOJIb TPAKOTh
Bi3yadi3aTopu IHMX alrOpPUTMIB, SIKi JO3BOJLIIOTE y HAO4HIH (opMi IMHAMIYHO
BioOpaXkaTH AeTali iX poOOTH.

Bisyanizatop — 1e mporpaMa, B XOAi SKOi Ha €KpaHi KOMITIOTepa IHHaMi4HO
JEMOHCTPY€TbCS BHUKOHAHHS JITOPUTMY 3 JIEAKMM HaOopoMm aaHux. Bisyamizatopu
JI03BOJISIIOTH BUBYATH POOOTY aIrOPHTMIB Y HOKPOKOBOMY PEKHMI.

Juis O1IBIIOCT] ANTOPUTMIB JUHAMIYHHUIA BapiaHT AEMOHCTpalii iXx podoTH € Oibin
MPUPOAHIM, HDK Ha0lp crarn4yHUX imocTpamid. Takwid Bi3yamizaTop JO3BOIISE
3MIHIOBAaTH Ha0ip BXiTHUX JAHUX Ta HAIJIAHO IPOAEMOHCTPYBATH JUIS CHOPITHEHUX
QITOPUTMIB SIK 3aTaJbHUI MiAX1JI, TaK 1 BIIMIHHOCTI B MeXaHi3Max ix Jii.

IToBHOUIHHMIT Bi3yai3aTOp MOBHHEH BiJIIOBIJATH HACTYITHUM BUMOTaM:

- HaJIaBaTH MO>XKJIMBICTh BBE/ICHHS JAHUX, HA SIKMX AEMOHCTPYETHCS AJITOPHTM;

- HaZlaBaTH MOXJIMBICTh aBTOMAaTUYHOTO Ta OKPOKOBOTO PEXUMIB POOOTH;

- HAJIaBaTH MOXKJIMBICTh 3iCHIOBATH KPOKHU aIrOPUTMY SIK BIIepe[, TaK i Ha3ax;

- Ha/IaBaTH KOMEHTApi, 0 ONMCYIOTh BUKOHYBaHY 0 HAa KOXXHOMY KpOIIi;

- HaJaBaTH MOXJIMBICTH NEpPEeXoqy Ha IOYAaTOK POOOTH aJrOpUTMy Ta Ha HOro
KiHEIlb,

- 30epiraT HaOip JaHWUX IS AITOPUTMIB, IO BHKOPHCTOBYIOTH CXOXI CTPYKTYpH
JIaHUX;

- 3aCTOCOBYBATH aHIMaIlilO JUIs IEMOHCTpalii poOOTH alropUTMIB.

BinpiicTh cyyacHHX BidyanizaToOpiB He BiAMOBIAAIOTH BCIM HAaBEJCHHM BHMOTaM.

Bisyauizatop € ckiaJHUM HPOrpaMHHMM IIPOAYKTOM i1 HOro CTBOpEHHs MoTpebye
po3poOKu MeToxiB TOOYAOBH BidyamizaTopiB 3 MeToro (opmamizamii mpomecy ix
MIPOEKTYBaHHS Ta peasizallii.

ToMy IOLIIBHO BHIUIMTH B HHOMY OCHOBHI YAaCTHHH, SIKI MOXHa pPO3IJISIaTH
okpemo. Toxi mpomec moOymoBH Bi3yanizaTopa 3BENETBCS 1O IX CTBOPEHHS Ta
inTerpaiii. OCHOBHUMH YaCTHHAMH Bi3yalli3aTopa €: JIOTiKa Bi3yali3aTopa, Bi3yaibHe
MIpEe/ICTaBIICHHs, Habip KOMEHTapiB, eIEMEHTH YIpaBiIiHH, iHTepdeiic BizyanizaTopa Ta
MOJIEJb IaHUX.

B naniif po0GOTi pO3rNISHYTO MiAXOAM N0 Bizyamizamil anroputMiB. CTaTHYHUIA
miaxig B OLTbIIiid Mipi BigHOCATBCs A0 iHGOpMauiiinol rpadiku. Ilpu auHAMIYHOMY
MAXOIl peai3yeThesi B3a€EMOIiS KOPHCTyBada 3 Bi3yamizaTopoM. TakoX BHAUICHO
CKJIJIOBI Bi3yJIi3aTopa Ta OCHOBHI BUMOTH, SIKHMH BiH TOBUHEH BOJIOMITH.

3a BU3HAYEHHMH BHMOTaMH Ta OOpaHHM IIiIX00M HOOyJOBaHO Bi3yali3aTop Uit
JEMOHCTPYBAaHHS POOOTH aJrOpUTMIB Ha OiHApHOMY JAepeBl HOIIYKY: JOJaBaHHS
€JIEMEHTIB, MOIIYK Ta BUJAJICHHS eJIEMEHTIB, OaJlaHCYBaHHS 33 PI3HUMH METOAAMH.

Hayrosuii kepisnux — JL.M. Isanoea, kano. mexu. HayK, OOyeHm
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ABTOMATHU30BAHA CUCTEMA AHKETYBAHHS

Y Ham vac iHpopMmariiiiHa cdepa € BeAyq0r0 B AiSITbHOCTI AEPKaBH 1 YNHUTH BIUIUB
Ha BCI €JEMEHTH COIjadbHUX KoMyHikamid. OmHuM i3 3aco0iB 300py HEepBHHHHUX
MaTepialliB y COIIOJIOTIYHNX, eKOHOMIYHUX, IeMOrpadiyHnX, MApKeTHHTOBHX Ta 1HIINX
JOCII/UKEHHSIX € aHKEeTYBaHHS. AHKETYBaHHS NMPOBOJHUTHCS INEPEBAXKHO Y BHUITAAKaX,
KOJIM HEOOXIMHO 3'ACyBaTH JyMKH JIIOAEH i3 SKHUXOCh IHMTaHb, 1 OXONUTU BEIIUKY
KUIBKICTh JIIOACH 3a cTHCHi TepMiHu. B3aramoMm Ha MpoBeeHHs, pO3poOKy Ta aHaui3
pe3ynbTaTiB aHKETyBaHHsI BiIBOAWTHCS Oarato dacy Ta marepiaibpHux 3aco0iB. 11106
YHUKHYTH BCiX LIMX BUTpAT, ZOLIIBHO aBTOMaTU3yBAaTH LieH mpolec.

3a IOMOMOTroI0 aBTOMAaTH30BaHOT CHCTEMH aHKETYBaHHS MOKHA OTPHMATH BUCOKHUI
PiBEHb MaCOBOCTI JIOCII/PKEHHS 3 HEBUCOKHM PiBHEM BUTPAT PECYPCiB.

ABTOMAaTH30BaHa CHCTEMa aHKETYBaHHS HAJa€ MOXJIUBICTH IPOXOKCHHS
AQHOHIMHOTO aHKETYBaHHs 3a NOCHIAHHSAM, a TaKOX MOJXIIMBICTh CTBOPEHHS Ta
penaryBaHHS OCOOMCTHX aHKET, 3apeeCTPOBAHMMH KOPHCTyBayaMH Ta OTPHUMAaHHS
pe3yibTaTiB aHKETyBaHHS y BHIJIAAI HaOopy UM(POBHX 3HA4YEHb Ta CTOBIYATHX
niarpam.

3aBIsSKd TOMY, IO BCi aHKETH Ta BiINOBIIl Ha IXHI 3amUTaHHA 30epiraroTbcs B 6asi
IAHUX — 3a0e3MevyeThCsl MOJMKIMBICTD iX JOBTOTPHBAIOro 30epiraHHs,a oOpoOka Ta
aHai3 pe3ysbTaTiB MOTpeOye 3HAYHO MEHIIE 4Yacy, MOPIBHSHO 3 ManepoBUMHU
AHAJIOTaMH.

OcoOnuBiCTIO  aBTOMAaTH30BaHOI CHCTEMHM AaHKETyBaHHS € 1 aHOHIMHICTB
(ocobucricts pecrioHzeHTa He (IKCYeThCsl, (IKCYIOTbCS JMINE HOro BiIMoOBiIi) Ta
KoH(IASHUIHHICTh 3a(hiKCOBAaHUX BiAMOBIACH, TaK SK JIKILE 3apeecTpOBaHa 0coba, KO
OyJI0 CTBOPEHO aHKETY, 3MOXKE OTPUMATH JIOCTYI 10 PEe3yJIbTaTiB aHKETYBaHHS.

{06 nOCATHYTH BHCOKOTO PiBHS JOCTOBIPHOCTI JaHWX, OTPUMAaHMX MiJ dac
MPOBEICHHS aHOHIMHOTO aHKETYyBaHHS, TIOTPIOHO pealizyBaTH MeXaHi3M, [0 3armodirae
MOBTOPHY Y4acTh B aHKETYBAHHI OJHHM 1 THM K€ PECHOHACHTOM. J[0 TaKHX MeXaHi3MiB
BITHOCSATBCS:

1)  OGnokyBaHHs nocTymy no [P-anpeci;

2)  GmokyBanHs Aoctymy mo Cookie- daiiny;

3)  OGJOKyBaHHS JOCTYILy [0 MiAMEPEKi.

ITpote, KOXHUI i3 BHUILE MEepepaxOBaHUX METOJIB, Ma€ SIK CBOI MepeBard, Tak i
HEJIOTIKH.

Po3pobiroBaHa aBTOMAaTH30BaHA CHCTEMa aKTyallbHa HE JIMIIE 3aBISKH TOMY, LIO
BOHAa 3MEHIIYE BHUTPaTy peCypciB Ha MPOBEICHHS AaHKETYBaHHA, a 0 CBOEIO
SKOJIOTIUHICTIO, TaK SIK He OTpedye APYyKy aHKET Ha Iamepi.

Hayxosuii kepisnux — M.®@. Padiwescokuii, Kano. mexu. HAyK, OOYeHm
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RESEARCH AND PREDICTION TOOL OF INTERSUBJECTIVE RELATIONS
IN CYBER SPACE

There are many areas in the online space. Two of the most popular are social
networks and search engines. It is very important to find out how to predict human
behavior in these areas and how we can use it in our scientific and bussiness purpuses.

The main target of scientific work is to provide some theoretical or practical method
of human behavior analysis in social networks and other Internet areas, which can be
used in national security, business or science.

For research will be used Socaial network analysis and different theories from SMM
(Social Media Marketing) and SEO (Search Engine Optimization).

Socaial network analysis is a research, which considers social relations in terms of
network theory. Nodes and ties are terms that will be used in research. Metrics that will
be used: connections, distribution and segmentation.

There is one promising direction in social studies , which refers to the comparative
analysis of social phenomena. Instead of drawing conclusions from a set of
characteristics of the objects of study, the relative (or network) approach seeks to base
conclusions on the differences of specific examples of intersubjective interaction. The
Internet allows researchers to obtain sufficient data to analyze this kind. For example,
Internet - blogs (or blogs) explain the model of information diffusion and the nature of
related communities; online network of mutual citation is both global and local
properties of scientific production, e-mail demonstrates the communicative model of
balance and examples of network changes over time, analysis of teleconferencing is a
new understanding of reciprocity.

To date, the value of analytical tools to visualize the relationships between people,
organizations and transactions, is obvious. Fraud by organized criminal groups inflict
the most damage to financial institutions. And the best way to deal with them - a blow to
the organization as a whole, rather than individual participants. Tool enabling analysts to
plan and carry out this attack, is the analysis of social networks.

The final result will be theoretical or practical method of human behavior analysis
and prediction.
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MONITORING OF SOFTWARE ECOSYSTEMS

While in the early days of software engineering a software product was the result of effort
of an independent software vendor, modern software strongly relies on components and
infrastructure of various third party vendors or open source consortia (Carmel, 1995; Sawyer,
2000; Cusumano, 2004).The relationships between software development firms and service
companies shaped the product software landscape into software ecosystems where suppliers,
resellers, implementers, and developers of software products, components and technologies
collaboratively create competitive value.

Software ecosystems is an increasingly popular form of industry organization promoted
by leading software vendors. Due to its novelty and complexity, many issues remain unclear
for the various parties involved in the ecosystem. A transition from more conventional
industry structures and relationships to an ecosystem will likely have profound impacts on
business as well as technical design choices. Recently many companies have adopted the
strategy of using a platform to attract a mass following of software developers as well as end-
users, building entire “software ecosystems” around themselves, even as the business world
and the research community are still attempting to get a better understanding of the
phenomenon.

Software ecosystems (SECO) refers to the set of businesses and their interrelationships in
a common software product or service market [1]. While the SECO approach appears
attractive and is gaining momentum, its higher complexity brings tough challenges for its
potential adopters.

Some methods have been proposed to identify and analyze the complex relationships in
software ecosystems. For instance, the Software Ecosystem Modeling (SEM) technique
enumerates SECO objects to provide a holistic picture of the relationships in the software
supply network [2]. However, these methods do not directly address strategic aspects of
SECO suggested above.

SECOs introduce many new research challenges on both a technical and a business level.
Actually, software vendors must decide how open their products and interfaces are, new
business models need to be developed, and standards for component and service reuse are
required [3]. These challenges have been identified but have hardly been picked up by the
research community.
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OINNEPAIMOHHASA CUCTEMA ANDROID

CMapT¢hOHBI M IIIAHILIETHI C ONEPaIMOHHOM cucTeMod oT (Google MONB3yIOTCS MPOCTO
xopolteil oy sspHOCcThI0. Yncro monb3oBaTeneii ycrpoiicte Ha Android pacteT ¢ KaxabiM
JHeM. B uem ke npudmHa ee nomysspHocTr?

IMosnw3oBarensm Android He MPUXOMMTCS OTIAEIBHO HACTPAMBATH KAKAYIO CIY)KOy HIH
T0JI30BAThCsl HEKOTOPBIMU (DYHKIMSMHU yepe3 Opaysep. JlocTaTouHO IpocTO BBECTH JIOTHH U
I1apoJIb OT €JMHOW YYETHOI 3almucH - U CMapT(OH HAuHET aBTOMATHYECKH MONIy4aTb MOYTY,
3arpy’katb COOBITHS M3 KaleHAaps U BHIBOJUTH HATIOMUHAHUS B COOTBETCTBHH C TEM, KAK OHU
HM3HAYAIILHO OBbUTH HACTPOEHBI.

Wnrepdeiic Android npoctoii 1 ObICTpbIii. [lake Ha caMbIX ClTaOBIX C aNmapaTHOH TOYKH
3peHMs] cMapT(oHaX OIepalfioHHas chUcTeMa paboTaeT OBICTPO W BBIVILIMT INPH ITOM
a¢dekturo. [Ipeomonena Android u raBHYI0 «OONE3HB POCTa» - MAOC KOJIMYECTBO
npuiiokenuii. CrcTeMa CTapToBasia Ha PhIHKE B YCIIOBHSIX, KOT/Ia MOJ| Hee He CYIIECTBOBAJIO
MOJIHOLGHHBIX ~ NPOTPaMM  HABUTALMK,  PEJAKTOPOB  O(UCHBIX  JIOKyMEHTOB M
CHHXPOHU3ALMOHHBIX YTWIMT. OJHAKO HBIHENIHWM JIETOM OO0llee YMCIIO TPHUIOKEHUH B
marasuHe codra Android Market mpeBbiciio 90 ThHICSY, TaK YTO MPOTPaMMHEIA BOIPOC
Oosbie He cTouT Tak octpo. OcHOBHEIE HemocTaTku Android TaBHO ycTpaHEHBI, OJHAKO O
TIOJIHOM HM30aBIIEHNN OT MHHYCOB TOBOPUTH TTOKA He Tpuxoautcst. Ha mepBom mecTe B crvcke
nperensnii k Android crout upesmepHoe mortpebneHue nHTepHET-Tpaduka. [axe ecim He
TIOJIE30BAaThCS NIEKTPOHHOI TTOYTOH, Opay3epoM, KIIMEeHTaMH COIMAIBHBIX CeTeH M MPOINMHU
TIPHJIOXKEHISIMY, KOTOpBIE TaK WM HWHAYe 3a/EHCTBYIOT MHTEPHET-COSAMHEHNE, JEHBH CO
cdyeTa BCe PAaBHO HCTIPABHO CIIHCHIBAIOTCS. Bripodem, mepemady 3Toi MH(pOpMAIMM MOXKHO
OTKJIIOUHTH B HACTPOHKAX.

Kpowme Toro, paccTparBaer 1 MOTHOE OTCYTCTBHE KOHTPOJIA 3a priioskeHHsiME B Android
Market. PazpaboTarik, 3ariaTHBIINIA HEOOJIBIYIO CyMMY, MOYKET PacIIpOCTPAHSATE BCE, YTO €ro
nyme yroxHo. Ilostomy mosiBieHne BpenoHocHoro I1O crano BhOJHE 3aKOHOMEPHBIM
coOwrTeM. Bripodewm, Bce 310 BpeMeHHbIe TpynHOCcTH. Hano otnars momkHOe Google n Open
Handset Alliance: mm yznanock npeBpatits Android B HacTosiero yHHUBepcaia, (pyHKIMOHAI
KOTOPOTO CIOCOOEH MOKPBITh MHTEPEChl OYCHb LIMPOKOH ayJIHTOPHH - OT LIKOJBHHUKOB U
CTYJICHTOB JI0 MCHE/DKEPOB, PYKOBOIUTENEH, CBOOOIHBIX Xy I0)KHHKOB 1 THKOB.

Ha mytu B3pocnennst Android mporiuia MHOXECTBO 3TAIOB, OJJHAKO CAMBIM 3HAKOBBIM TSI
wiatdopMbl CTa MepeBOpOT, KOTOpsIid coBepumna kommanus HTC, npencraBuB 00omouky-
HaJCTpoiKy Hax cranzapTHeIM uHTepdeiicom OC - HTC Sense. braromapst stomy mpoctoe
rpy6oBatoe «mio» Android npeoOpa3iiock, MPHOOPETs HEAOCTAIOLINE YXOKEHHOCTb, JIOCK
U, KaK CIEJCTBUE, MPUBJICKATENBHOCTD s Moib3oBaTens. Ceifuac aHaIOrMuHbIE PEIIeHHs
€CTh TI0YTH Y BCeX Mpom3BoauTeneit cMaptdonoB: Samsung, LG, Acer, Motorola, Fly, Sony, u
naxe Gigabyte. Kaxnplii U3 npon3BoAuTeNnell HAET, YTO HA3bIBACTCS, CBOMM ITyTEM.
VIHTepecHBIX 3a/lyMOK MHOXKECTBO, U JIeNIaTh KaKHe-THOO0 MPOTHO3bl OTHOCUTENBHO Oy/IyIIero
nmpepa KpaHe CI0KHO.

Hayunwiii pyxosooumenv— Tpyw O.H., kano. mexu. Hayk, OOyeHm
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ACHUHXPOHHE ITPOTPAMYBAHHS 3A JOITOMOI'OIO KJIIOYOBHUX CJIIB
ASYNC I AWAIT Y C#5.0

ACHHXPOHHE NPOrpaMyBaHHs — Ii¢ TPOrpaMyBaHHs, B SIKOMYy pe3yJIbTaT BUKOHAHHS
GyHKIIT JOCTyNmHMI He ofpasy, a uyepe3 AesKUH 4ac, y BUIVIAAI JESKOT0 aCHHXPOHHOIO
(Takoro, 110 TOPYLIy€e TOJOBHUI MOTIK BUKOHAHHS) BUKJINKY. Y MOBi mporpamyBanHs C#
ACHHXPOHHICTh peali3yeTbCss 3 BHKOPHCTAaHHAM THOTOKiB, Oibmiorexkm TPL, Ta 3
BUKOPHCTAHHSM KIIFOYOBHX CJIiB async Ta await.

ACHHXPOHHICTh HEOOXITHA JUTS JiH, SIKi OTEHIIIHHO € OJIOKYHOYNMH, HAIPUKIIA]], KOJIH
JIONATOK OTpHMye nocTyn 1o BeOy. JocTym 1m0 BeO-pecypciB iHOM MOBUTHHHN abo
3aTpUMaHMil. SIKIIO Taka aKTHBHICTH 3a0JI0OKOBaHA BCEPEMHI CHHXPOHHOTO TIPOLECY, YBECh
JIOZIATOK ITTOBMHEH OYiKyBaTH Ha 3aBEPIICHHS IPOIecy. Y aCHHXPOHHOMY IIPOIIECi, JOIATOK
MOKE TIPOJIOBXXUTH BHKOHYBAaTH IHIIY POOOTY, sIKa HE 3aJICKHTH Bif BeO-pecypcy, MOKH
TMIOTEHIIiIHO GJTOKYIOUa 3a/1ava 3aBepITy€eThCSL.

[linTpuMKa acHHXPOHHOCTI BHSBIIETECS OCOONMBO B@XKIHMBOIO UL JONATKIB 3
IOCTYIIOM JI0 TIOTOKY KOPHCTYBAallbKOro iHTepdelicy, OCKUTBKM BCi [ii, TMOB's3aHi 3
iHTepdeiicom, 3a3BHYAl BUKOHYIOTHCS B OJHOMY MOTOLI. SIKIIO sKwii-HeOyab mmporec
OJOKYETBCSI B CHHXPOHHOMY [OZaTKy, YBECh MOAATOK OnoKyeTbes. JlomaTok mepectae
BIZITIOBITATH, i MOJKHA MIPUITYCTUTH, L0 CTaBcs 30iii, B TOH Yac sIK IOAATOK IIPOCTO YEKAE.

Momndikarop async J03BOJIsIE BKa3aTH, IO METO, JIIMO/Ia-BApa3 Y aHOHIMHHUIT METOJT
€ aCHHXpOHHUMH. SIKmIo 1eit Momudikatop BHKOPHUCTOBYETHCS B METOAI a0 BHpasi, BiH
Ha3UBA€ThCS ACHHXPOHHHM METOJOM YH BHpPa3oM. ACHHXPOHHMI METOJ HaJae 3pyqHHMI
Croci0 BUKOHAHHS TIOTCHLIMHO TPUBAIOl poOoTH Oe3 ONOKYBAHHS BUKIHUKAIOYOrO MOTOKY.
Buxsmkaroua cropona (HasBemo ii M1) acHMHXPOHHOrO METOLy MOXKE BiTHOBHTH CBOIO
poboTy, He dYeKaroud 3aBEpIICHHS acHHXpoHHOro Mmeroxy. Ommak M1, sk mpaBuio,
BHKOPHUCTOBYE KIIFOYOBE CJIOBO await, abu MOBEpHEHHs BifOYJIOCS HeraifHO, JO3BOJIIOYN
CTOpOHI, 1110 BUKJIMKana M1, BiHOBUTH poOOTY ab0 MOBEPHYTHCS B KOHTEKCT CHHXPOHI3ALIii
TIOTOKIB.

Ornepatop await 3aCTOCOBYETECS 10 33jadi B aCHHXPOHHHX METOJax, M TOro, II00
MIPU3YNMHATYH BUKOHAHHS METONY 0 THX Mip, MOKW OYiKyBaHE 3aBJaHHs HE 3aBEpIINTHCS.
3aBnaHHs SABJIE COO0K0 POOOTY, BUKOHYBaHY B IJaHUI MOMEHT.

B acHHXpOHHMX MeToJaX, CJiJi BUKOPHCTOBYBAaTH HajlaHi KIIIOYOBI CJIOBA 1 THIIH, 1100
BKa3aTH, L0 MOTPiOHO, 1 KOMIISATOP pOOHUTH BCe iHIIE, BKIIFOYAIOUYN BiZICTEXEHHS TOTO, 110
Ma€ CTaTHCs, KOJNHM YIPAaBJiHHSI IOBEPTAEThCS B TOYKY OYIKYBAHHS B 3arajbMOBAHOMY
meromi. Jleski perysspHi MpOIECH, Taki SK: IUKIA Ta OOpOoOKa BHKITIOYCHb, BAXKKO
00poOIISATH B TpaaMLiifHOMY aCHHXPOHHOMY KOJi. B acHHXpOHHMX MeTojax BH NULIETE Iii
€JIEMEHTH SIK B CHHXPOHHOMY TIiIXOZ1 1 mpobriemMa BHpilleHa.

API 3 NET Framework 4.5 i cepenoumia BukoHaHHs Windows, 110 MiCTSTh METOJH,
o MATPUMYIOTH acWHXpoHHe mnporpamysaHus: HttpClient , SyndicationClient,
StorageFile,StreamWriter, StreamReader, XmlReader, MediaCapture, BitmapEncoder,
BitmapDecoder Ta immi.

Hayxosuii kepisnux — Tpyw O.1., kano. mexu. Hayk, ooyerm
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IMPOEKTYBAHHS CUCTEM PO3MI3HABAHHS OBPA3IB

Po3pobka edexTHBHMX cHCTEM pO3Mi3HaBaHHA oOpas3iB y Hall 4ac Mae€ BaKIUBE
3HAYCHHs. 3 KOXKHUM JHEM IOAiOHI CHCTEMH 3HAXOIITh IIMPOKE 3aCTOCYBAHHS y PI3HHX
TaJTy3sX HAyKH Ta TEXHIKH.

PozmizHaBanHs 00pa3iB sBIsIE COOOI0 3amadyy OTPHMaHHS Ta OOpPOOKHM BXigHOT
iH(opmarii, B SIKOCTI SKOT PO3IVIANAIOTECS JIesIKi MapaMeTpH Ta O3HAKK PO3Mi3HABAIBHUX
o0pa3iB, y BHXiIHY, SKa SBISIE COOOK0 BHCHOBOK MPO Te, O SKOTO KIIAcy BiTHOCHTHCS
po3mi3HaBagbHUi 00pa3. [IpoeKTyBaHHS CHCTEM pO3MMi3HABaHHS — JOCTaTHBO CKIIAJHUIMA
iTepamiifHuil TIpoliec, peajii3allisi SKOTO TIOB’S3aHA 31 CTBOPEHHSAM MAaTeMaTH4HOI abo
¢izmuanoi Mozeni cuctemu. Ilim wac mepmioi itepamii 00’€KTH PO3OMBAIOTBCSA HA KIIACH
(cxmamaroTh anpiopHuit andasiT KIaciB i po3pOONIMIOT anpiOpHUIT CJIOBHHK O3HAK . [licis
BHOOpY ITOPUTMY PO3Mi3HABAaHHS 00pa3iB BUPIIITY€EThCS HACTYIHA [IEHTpaIbHA 33/[a4a, sKa
CKJIaJla€ OCHOBY CHCTEMH pO3Mi3HABaHHS — BU3HAYeHHs po0odoro andasiTy KiaciB Ta
CIIOBHUKA O3HAK, SIKi B YMOBaX PECypCHHX OOMEXeHb 3a0e3MeuyroTh HalOLIbIn eeKTHBHI
PiLLICHHSI, TPUIHATHUX CUCTEMOIO YIIPABIiHHS Ha OCHOBI PE3YJIBTATIB PO3ITi3HABAHHSL.

BaxiBOIO 3aJayer0 TAKOXK € 3HAXOMKECHHS ONTHMAJBHOI CTPYKTYPH CHCTEMH
po3nizHaBaHHL. [cHYy€ nekipka eTamis:

1. AHaui3 00’eKTy.

2. CHHTe3y€eTbCSl ITOPUTM PO3Mi3HABAHHS 3aJaHMX BHIIQJKOBUX CHTHATIB IIPU
HAsSBHOCTI KJIaCIB HEBIZJOMMX CHUTHAIIIB.

3.Ha ocHOBI OTpHMMaHOro pO3B’SI3Ky NpH 33JaHMX OOMEXEHHSX  3arpaT Ha
MPOEKTyBaHHs (OPMYETHCSI MHOXHHA JIOIYCTHMHX BapiaHTIB CHCTEM pO3Ii3HABaHHS,
BH3HAYEHUX AITOPUTMAMHU PO3Mi3HABAHHS.

4. BubupaeThes MiIMHOXKHHA ONITHMATBHUX BapiaHTIB CHCTEMH PO3ITi3HABAHHSI.

5. Bynyerbcst ckanmsipHa (YHKISE Ha OCHOBI JIOATKOBOI iH(OpMAaIli Mpo MpOeKT i
IUBTXoM i onTrMizalii Ha 0OpaHiil TAMHOXHHI BHOUPAETHCS €IMHUIA BapiaHT.

CtBOpeHHs Oy/1b-SIKOI CHCTEMH Ha OCHOBI IIPUHIINITY aBTOMAaTH30BAaHOTO PO3Mi3HABAHHS
o0pa3iB TpescTaBIsie COOOI0 IOCTaTHRO CKIANHY 3a/ady, ska MOXe OyTH 3BeieHa M0
knacuikaryii:

1. O6’exT, sikoMy 3a00pPOHEHHIT IOCTYTI JI0 CTBOPIOBAHOI CHCTEMH.

2. O0’€KT, IKOMY JJO3BOJICHHH JIOCTYII JIO CTBOPIOBAHOT CHCTEMHL.

CriaZHicTh pO3B’si3aHHs TaKMX 3334 MOB’s3aHa 3 BEJMKHM PI3HOMAHITTSAM METOIIB
o0MaHy 00’€KTOM CHCTEMH ISl OTPHMAHHA JOCTYITy JI0 AaHHX. 3 OIJIAdy Ha If0 Mpodiemy
HAMararoThCsl CTBOPHTH CHCTEMH OUIBII CTIKKi 0 3MiH, IIBUIIINK OaraTokaapoBUid aHaIi3
BiZICOTIOTOKY, SIKHMI 3a0e3liedye BHCOKY TOYHICTH pO3Mi3HABaHHA, POOOTYy 3 Bimeo B
peabHOMY Yaci.

Hayxosuii kepignux - Tpyw O.1., kano. mexu. nayx, ooyenm

25



XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYEHHX i CTYy/IeHTIB
«IIOJIT. CYHACHI NPOBJIEMHA HAYKHN»

YK 004.415(043.2)
IBanisos /I.B.
Hayionanvuuii asiayitinuil ynieepcumem, Kuis

B3AEMO/ISI ABTOHOMHUX ATEHTIB B MYJIbTUAT'EHTHHX
CTPYKTYPAX

Mynbruarentsi cuctemu (nani MAC) — rainy3s MOJIETIOBaHHS, 1[0 3aCTOCOBYETHCS IS
npobiem, Jie TOTPIOHO BPaxOByBaTH XapaKTEPHi PUCH Ta / a00 B3aEMO/IIF0 OKPEMHUX areHTIB,
SIKI MarOTh, SIK TIPABHJIO, Pi3Hi LTI, BIAIrparoTh pi3Hi (yHKILi, BOJOMIIOTE Pi3HUM piBHEM
iHpopmanii. ITinxix mo omucy cknamHux mpobieM ssk MAC € eeKTHBHIM IS IIHPOKOTO
KOJIa TMTaHb, Bi POOOTOTEXHIKM O INTy4HOro iHTtenekry. IIpemmerom maHOI crarti €
JIOCIIDKEHHST MOXJIMBOCTEH Ta ocoOmmBocTi 3acrocyBanHs MAC st onmcy B3aeMoii
IITYYHUX BIPTyaJIbHHUX areHTIB.

KimouoBumy mmranmsiMu nipu po3podmi Oyae-sikoi MAC e mactymHi: 1) cryminb
TeTEePOTreHHOCT] areHTiB (HACKUIBKH 1 B YOMY PI3HATBCS TPYIIH areHTiB B X (yHKI[IOHYBaHHS
B CHCTEMi, IO PO3IVIANAETBCSA) Ta 2) SKMM YHHOM BOHH B3a€EMOMIIOTH MDK COOOIO.
Criagaicte MAC cyTTeBO 3pocTae Bij HAHIPOCTIIIOTO MyJIFTHAT€HTHOTO CIIEHApil0, KON
areHTH € TOMOTCHHHMH 1 HE MAarOTh KOMYHIKaIlii MDK COOOIO, 710 BUCOKO T€TePOreHHHX
areHTiB, MO OOMIHIOIOTECS 1H(POPMAINEO Ta BiANOBIIHO KOOPAMHYIOTH cBOi aii. CTymiHb
TETepPOreHHOCTI areHTiB CYTTEBO 3aJIEKUTH BiJl KOHKPETHHX 3aJad, SKi BHPIIIyIOTECS B
MOJIeITi, BOHa BU3HAYAE CKIIQAHICTh MOJENI B MEPIIY Yepry. 3amada MOJETIOBAHHS B3a€MOI1
MDK areHTaMd € CIIJICTBOM, BOHA CKJIQIAQ€TbCA 3 33/1adl PO3MOJUICHHS KOHTPOIIO
(kooriepaTHBHA TIOBEZIHKA arcHTIB UM KOHKYPEHTHA, B3a€MOIIOTH BOHM SIK KOMaHAA YU
i€epapXisi, MArfOTh areHTW CTATWUYHI POJII YM TaKi, IO 3MIHIOIOTBCS, TOIIO) Ta BU3HAYCHHS
MPOTOKOJIB KOMYHiKaI[i.

XapaxtepHoro prcoro MAC € MOXJIMBICTh JEKOMITO3HUIIIT CHCTEMH Ha OKpeMi MOy 3
BUIUICHHSIM X B MapaJieNbHi Mmi3a1adi, siKi MPOCTILlle CTPYKTYPYIOTCS IPH MPOrpaMyBaHH.
Crin 3aBBaXKHTH, 1110 MOAYIIBHHH Miaxinq MAC m03Bosisie JIerKo 101aBaTh Py HEOOXITHOCTI
HOBHX areHTIB 1 TAKMM YMHOM BiATBOPIOBATH 3MiHM CHCTeMH y Yaci. KOpHCHUM € Takox
PO3MOALT MiXK XapaKTepPUCTUKAMHU CUCTEMH Ta areHTiB.

CHuCTeMH IITYYHMX BIPTYalbHHX OO’€KTIB HHHI aKTUBHO BHKOPHCTOBYIOTHCS B
CHMYJIILIIHUX IITYyYHHX Ta TIOPUIHUX CHUCTEMaXx, Jie y4acTb B poOOTi CUCTEMH MPUIMAIOTh
SK BIPTyaJbHI O0’€KTH, TaK i peaibHi Jitoqu. Taki CHCTEMHM HPHPOAHO OMNHCYIOTBCS B
Tepminax MAC. Amnapar B3aeMonil MDK TAaKMMHM areHTaMH BiJPI3HAETHCS OUTBIIONO
(hopMaTi30BaHICTIO OPIBHSHO 3 METOJAMH B3aEMOJIii B CHCTEMax 3 BUKIIOYHO PealbHUMU
areHTamu. Ha chorommimmHii JgeHp BigoMi poboTH 3 3actocyBaHHsSM g0 MAC
PI3HOMaHITHOrO MaTEMaTHYHOIO arapary, BiJ Teopii irop 0 IMHaMIYHOTO MPOrpaMyBaHHS.
Mertoto po0oTH € aHasi3 iCHYIOUHX ITiIXOAIB Ta 0COOIMBOCTEH! X 3aCTOCYBaHHS JI0 IITYYHHUX
BIPTYaJIbHUX CUCTEM.

Hayxosuil kepisnux - Kaoem H.I1., acucmenm
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PO3POBKA MEXAHIYHUX ITPOTE3IB

OcTaHHIM YacOM MU JIOCHTh YacTO Yy€MO TIPO Pi3HMX BHCOKOTEXHOJIOTIYHMX MPOTE3aX,
SIKI MOXKYTB YIIPABJISATUCS CHTHAJIAMH, 10 39UTYIOTECS 3 HEPBOBHUX 3aKiHUCHD ITOIIKO/DKEHHX
KIHI[IBOK. BiibmI Toro, mesiki Taki MpoTe3d MOXKYTh 3a0e3MEeUNTH TaKTHWIBHHUI 3BOPOTHUIH
3B'SI30K, IIEPEAA0YM B MO30K CUTHAJIM Yepe3 HEPBOBI 3aKiHYEHHSI, 10 SIKMX BOHH ITiJIKITFOUEHI.
Ante 110 poOHTH B TOMY BUIAJKY, SIKIIO MOIIKO/PKEHHS TOPKHYJIMCS HEPBOBY CUCTEMY PYKH
a00 HOTH JIOAWHY, 3pOOMBIIM HEMOMJIMBUM MIJKIIOYEHHS N0 Hel ENeKTPOHHUX KUl
npote3a? BHUSABIAETHCS, BUXiZ BKE MPAKTHYHO ICHYE, 1 MM BHUXOIOM CTaHE TEXHOJIOTIS
NPSIMOTO  TIKTIOYEHHST 10 TOJIOBHOTO MO3KY, IIO PO3pOONSETcs W EKCIepUMEHTAIBHO
niepeBipseTcs gocimimHuKaMi 3 Umkaspkoro yHiBepcuTeTy i YHiBepcutery imeni [IkoHa
XorkiHca.

VY mporieci po3poOku HOBOI TeXHOJIOTIT 00'efHaHa TpyIa JOCHIITHUKIB IIpOBeIa HU3KY
CKCTICPUMEHTIB, B XO/li SKUX Y BU3HAUYCHI TUISTHKH TOJIOBHOTO MO3KY MiJIOCTIAHIX MaKaK -
Ppe3yciB MOAABANMCS €IEKTPHYHI CUTHAIM. Y HaMIepIIMX eKCIepHMEeHTaX YueHi 3'CyBalii
XapaKTePHCTUKH CIICKTPUYHUX CHTHAMIB, SIKi YCIIIIHO IHTEPHPETYBAIUCS MO3KOM
MIOCHiHOI MaBMU SIK BIAYYTTS Big AOTHKIB O PI3HMX YaCTHH iX MANBLIB 1 pYyK.
HacTynmHUM KPOKOM CTajd €KCIEPUMEHTH, SIKi JIO3BOJIMIIM BYCHHM TOYHO 3'ICYBaTH, 5K
MO30K CIIiBBITHOCHTH ()OpPMY 1 aMIUTITy[y €IeKTPUYHOTO CUTHAIY 3 CHJIOI0 TaKTHJIBHUX
BIYYTTIB, TOOTO 3 CIJIOIO THCKY, IO UMHUTBHCS Ha ITOBEPXHIO INKIpM KiHIBOK. | Ha
OCTAaHHBOMY €Talli JIOCII/DKEHb BUEHI BUMIPIOBAJIM YacOBi MApaMETPH €JIEKTPUIHOTO BILTHBY
Ha MO30K, III0 JO3BOJIWJIO OUTBII TOHKO MifiOpaTH XapaKTepUCTHKH ENEKTPUYHUX IMITYJIbCIB
JUISL TOTO, 1100 3a0e3MeYNTH MOMEHTANIbHY PEaKIifo Ha JOTHK MPOTe3a J0 MOBEPXHi SKOro-
HeOyIb peMeTa.

B naHuii 4ac JOCTITHUKY MPALIOIOTh HAJ BTUICHHSAM PO3POOJICHUX HUMH TEXHOJIOTIH B
PeaTBHOCTI, Y BUTJISAMIL CTICIIAi30BaHOI CHCTEMH YIIPaBIiHHS MPOTE3HUMHU TPHUCTPOSIMH, SIKi
OyIlyTb IepeaBaTH CUTHAIIM 3BOPOTHOTO 3B'3Ky Oe3MocepeJH0 B MO3OK JitomuHH. [lepmm
MPOTE30M 3 NPSAMHM IIAKIIOYEHHSM 1O MO3KY CTaHe MpoTe3 pyKH , SIKHH 3apas
PO3pOOISIEThCSL THXKEHEepaMy 1 BUCHUMH YHiBepcuTeTy iMeHi J[)koHa XOmKiHCA Ta SKHiA
He3abapoM CTaHe HaKCKJIa[HIIIMM BUCOKOTEXHOJIOTTYHUM MPOTE30M Y CBITi, a/ke B HBOMY
Oy/ie BUKOPUCTAHO OLTBIIE COTHI JIATYMKIB, 10 BUMIPIOIOTh CHJIy TUCKY i MEXaHIuHi CHIIH,
1110 BIUIMBAIOTh HA Pi3HI YaCTUHY 1ILOTO HPUCTPOIO.

3BHUYAHO, 10 TOr0O MOMEHTY, KOJIM MO)Ke OyTH pO3IMOYaTo BHPOOHHMIITBO 1 MacoBe
3aCTOCYBaHHs IOJIOHMX IIPOTE3iB, MPOMIE YMMAIO 4acy, a/pke Ieperada eNeKTPHYHUX
CHTHAJIIB Oe3MocepesHb0 B MO30K JIIOJMHM IPOTSATOM TPHBAJIOTO 4Yacy € INe TOCHTh
MAaJIOBHBYCHOIO 00JIACTIO 1 MOYKe BUKJIMKATH HerependadyBaHi Hacuiaku. ToMy BUeHUM Iie
HAJIOKUTh JIOBECTH WIO iX TEXHONOTis Oe3leyHa 1 HamiiiHa TpH ii JOBrOTPUBAIOMY
BUKOPHCTAHHI.

Hayxosuii kepisnuk - Tpyw O.1., kano. mexu. nayk, ooyenm
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IMPOEKTYBAHHS COHAYHUX MOJYJIIB

Po3poOka COHSYHMX MOMYJTiB y HAall 4Yac Mae BaXIMBE 3HAYCHHS. TEXHOJOTIT
BUKOPHCTAHHSI COHSYHOI eHepril akTUBHO PO3BHBAIOTHCS B OaraThox KpaiHax cBiTy. Jleski 3
HHUX BX€ JOCSAIIIN KOMEPHIMHOI 3pUIOCTi, YCIIIIHO KOHKYPYIOTh Ha PHHKY E€HEpreTHIHHX
TIOCITYT 1 HABITh YBIHMIIUTH 10 TIOBCSK/ICHHOTO BXKUTKY.

CoHsT4HI MOy SIBJISIIOTH COOOK0 BHKOPUCTAHHSI COHSYHOI €Heprii JUisl OTpHMaHHS
eHeprii B Oyzab-sikoMy 3pyuHoMy s il BukopuctaHHs Burisimi. COHsMHI MOy
BHKOPHCTOBYIOTh TIOHOBJIIOBAHE /DKEPETIO SHEeprii i J0 TOro K B MEPCHEKTUBI € SKOIOTIYHO
YHCTUM BHUJIOM OJIEp>KaHHS €Heprii, TOOTO TaKuM, IO He BHUPOOISIE MIKIIJIMBUX BiIXOIIB.
[IpoeKTyBaHHS COHSYHMX MOJIYJNIB — JOCTATHHO CKIIAJHUN iTepaliiiHIi MpoIiec, peaizalis
SIKOTO TIOB’s3aHA 13 ypaxyBaHHsAM YCiX (hakTOpiB 1 BiMiHHa Ul KOXHOTO BHmanky. Ha
MIepIIOMy eTari IMPOEKTYBaHHS BAKIMBO BUPININTH MHUTAHHS JOLUIBHOCTI CTBOPEHHS 1
po3TanryBaHHs MOAYJIS. 3a3BUYail COHSYHI MOIYJi 3aCTOCOBYIOTBCS Y BHIIAJKaxX, KOJH
MAaJIOZOCTYIHICTB 1HIIMX JUKEPEN eHeprii B CYKYITHOCTI 3 JOCTaTHBOIO KiIBKICTIO COHSYHOTO
BUIPOMIHIOBAaHHS BHIPABIOBYye i eKoHOMiuHO. Ha HacTymHMX eTamax BHPILIYIOTHCS
npoGJIeMH y BHU3HAYEHHI IUIONLI, Ha SKHX 3HAXOAMTHMETHCS MOIYJb Ta OE3MOCEepEesHBOro
BCTAHOBJIEHHS MOAyJiB. KiHIIEBUMHU eTanmamu € MPOIeCH HAJAIITYBAHHS Ta B3aEMO3B’SI3KY
ycix poboumx enemeHTiB. Jl0 ¢yHIaMeHTaIbHHX TPOOJIEM MOXKHA BITHECTH IMpoOIeMy
TIOB’s[3aHy i3 IOTOKOM COHSTYHOI €Heprii Ha MOBEpXHi 3eMIli, SIKAH 3aJIeXXUTh Bijl IUPOTH 1
KJTiMaTy. Y pI3HHX MICHEBOCTSIX CEepeiHsl KUIBKICTh COHSYHHMX JHIB B POIi MOXE JyKe
CWIBHO BiIpi3HsATHCS. HaliCnpusSTIMBINIMMU € LIMPOTH TPOIIYHOTO Ta CyOTpOHIYHOro
KJiMarTy.

CrBOpeHHs1 Oy/1b-SKOTO KOMIUIEKCY COHSYHMX MOJYJIB IOBMHHO TaKOXK BPaxXOBYBAaTH
BHPIILICHHS] TaKMX MPOONeM SK OYMILICHHS MOBepxHi (OTo-MaHenel BiJ MWIY Ta iHIIMX
3a0pyJHEHb, a TAKOXK 3MEHIIECHHs TeMIepaTypd MOAYJIB MpH iX HArpiBaHHI, TaK SK TPU
IbOMY e(DeKTHBHICTH (POTO-EIIEMEHTIB TOMITHO T1a/Ia€.

TToMiTHOIO TIEpEIIKOOI0 M Yac INPOEKTYBAaHHS COHSYHMX MOJYJIB 3aJIHINAETHCS
npodIieMa aJanTarlii CHCTEMH BHOUI Ta y PaHKOBO-BEUipHIH Mepiof, TaK sIK MOIYJIb MPALoe
HEZIOCTaTHRO €()eKTUBHO Y 1Ii Mepioy, a MK CIIOKUBAHHA y e yac MakcuManbHud. Ha
CHOTOJIHIIIHIN JIeHb Iie HeBHUpillleHa MpolyieMa i JUIsl MOJONIaHHS LbOTO HEJOJIKY iCHye
0araTo MepCcreKTHBHUX DIllIeHb OTHUM 3 SKHX € BUKOPUCTAHHS e()eKTHBHHX EIEKTPUIHNX
axyMysitopiB. CKIafHICTh PO3B’Ss3aHHS TAKMX 337ad IMiJ 4Yac MPOEKTYBAHHS COHSYHHX
MOJIYJIB TOB’s3aHa 3 BEJIMKHMM Pi3HOMAHITTSIM METOJIB, ajle JKO/ICH 3 SKUX HE 3a/J0BOJIBHSE
EKOHOMIYHAM OOMEXEHHSIM 1 TOMy MOIyNi HE MOXYThb HaOyTH OakaHOi IOIIUPEHOCTI y
BUKOPHUCTaHHI. AJle 3araJbHOAOCTYIIHICT 1 HEBHYEPIHICTH JDKEpeNia COHSIYHOI EHEprii,
ToBHa Oe3meKa Il HaBKOJMIIHBOTO CEPEOBUINA CTAaBIISITh B NPIOPHTET BUPIIICHHS YCIX
mpo0sieM 1 CKJIATHOIIIB CTBOPEHHS COHSMHMX MOJYJIB Ta X IHPOEKTyBaHHS, a TaKOX
MPOEKTYBAHHsI MOKPAILEHUX MOJIEIIeH Ha OCHOBI ICHYIOUHX.

Haykosuii kepisnuk — Tpyw O.1., kano. mexu. Hayk, OoyeHm
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CONSUMER ELECTRONICS SHOW

International Consumer Electronics Show (CES) — MexmyHapomHas BBICTaBKa
MOTPEOUTENIBCKOW 3JEKTPOHUKH. BBICTaBKa eXerogHo MpoxoauT B siHBape B Jlac-
Berace, mrar Hesama (CIIA), mognmepxuBaemas CEA. Ha BrICTaBke BO3MOXXHO
YBUIETh Pa3NINYHbIE HOBIIECTBA B MUPE IIEKPOHUKU.

Ha camoii mocnenneii BoicTaBke, mpoxoneieii B 2014 romy, ObUIO0 TPEaCTaBICHO
MHOTO Pa3INYHBIX ¥ HHTEPECHBIX BEIICH.

OnHa u3 HuX — 310 MoAyJbHEI cMapTdorn ECO-MOBIUS. ECO-MOBIUS cocrout
13 OCHOBBI, B KOTOPYIO IO Cajla3kaM BCTABIIIIOTCS OTASNIBHBIE MOTYIIH. Takux Momyien
TPU — AUCIUIEH, SIAPO M aKKyMyJsITop. Taxske OTASNBHBIM MOIYJIEM SIBISIETCS KaMepa,
HO OHa 3aKpeIUIsIeTCs] NP MOMOIIY MarHUTOB HA sape. J{MCIUICHHBIN MOJYJIb COCTOUT
M3 caMOM MaTpHIBl W 3aUTHOTO CTEKIa, a MOAYNb SApa BKIIOYAeT MPOIECCop,
rpadudeckuii yCKOpUTEb, ONEPATUBHYIO U MOJB30BATENbCKYIO MaMsATh. KOMMOHEHTH
MOJYJISL sI[pa JIETKO TIOMEHSTh — OHH IPOCTO NMPUMArHUYeHsl K ocHOBe. C IMOMOIIEI0
TaKOTO CMapT(OHA MOXHO OCTABIISTH TOJIBKO TE 3JIEMEHTHI B Tele(pOHE, KOTOPHIMHU BBI
OyzieTe MoJb30BaThCs U KOTOPBIE BaXKHBI JUIS BAC.

Tak e, He MEHHE HHTEPECHBIM Ta/DKETOM SBISETCA, mpeacraBieHHas Intel 3D
Camera, koTopast obOecreunBaeT 3D-kaptuHky. EE muxpocxema oueHp ToHKas. Ilo
9TOMY IMPOU3BOJMUTEISIM HOYTOYKOB U IUTAHIIIETOB HE COCTABUT 0COOOT0 TPyia BCTPOUTH
ee B peanbHbIEe MozeNH. Tarke KaMepa HOyTOyKa MOXET Paclio3HABaTh JIUIIO YeI0BEKa
B TPEXMEPHOM pEXHME, a COOTBETCTBYIOIIMH codT (ckaxkeMm, B Skype) B peaqbHOM
BPEMEHHU MEHSTh NOIOKKY — MOYKHO CO3/1aBaTh WILTIO3MIO HAXOX/ICHUS HE B KOMHATE,
a Ha IUISDKE WK B TOpax, K IpUMepy.

Cremyer OTMETHTD, TOJIHOLCHHBII KoMibioTep Edison, ymemarommuiics B SD-kapre.
BHyTpr MHHHATIODHOTO KOMIIBIOTEpA pasMellaeTcs ABYXbsAepHBId gum Intel
(mnardopma Quark) ¢ TakroBoit wactotoit 400 MI'ni, omepatuBHas mamste LPDDR2,
TI0JTb30BaTeNbCKas (UISII-TIaMsITh, a Takke OecrpoBoaHble Moxyan — Bluetooth m Wi-
Fi. PabotaeT MHUKpOKOMIbIOTEp IMOJ ympaBieHWeM LinuX, st Hero OyZeT OTKpPHIT
COOCTBEHHBII Mara3uH IPHIOKEHHUH.

Kpome Toro, Ha BricTaBke Kommanuss TP Vision miaHupyeT BBITYCTHTH NEpBBIC
teneBu3opsl Philips, paboratomue Ha matgopme Android. Dta onepannoHHas cucrema
3aMETHO pacHIUPUT BO3MOXKHOCTH IIOJIB30BaTENIbCKOTO HHTepdeiica Smart TV n
obecrieuynT Oosee BBICOKYIO TMPOHU3BOAUTENBHOCTh INPU IPOCMOTPE TEIEBUACHUS WU
3aIyCKe Urp Ha 3THX (IarMaHCKHX MOJIEISX.

Tak ke, anonc LG cram omHMM H3 caMbIX 3aMeTHBIX coObiTuii Ha CES 2014.
Kopeiickas kommaHusi O4eHb AaKTHBHA B IMOCIEJHEE BpeMs cCpasy B HECKOIBKHX
KaTerOpusIX, OCOOEHHO Ha aMEPHKAHCKOM pBIHKe. I3 MpeICTaBICHHOTO HWHTEPECHBI
«yMHBIE» TENEBU30pbl U «yMHas» ObITOBas TexHMKa. Ho ocobo mpumedaTenbHBIM
raJpKeToM crajla HOBMHKAa Ha MOJHYI0O B IIOCIE[HEEe BpeMs TeMy HOCHMOH
9JIEKTPOHUKN — «yMHBII» Opacier Lifeband Touch. Ha CES — BricTaBKa, Ha KOTOPOit
BBl MOKETE y3HATh 00 HHTEPECHBIX HOBIIECTBAX B MHPE TEXHOJIOTHIA HAIIIETO BPEMEHH.

Hayxosuii kepisnux — Toncmixosa O.B., KaHO. mexH. HAYK, OOYeHm
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MPOEKTYBAHHSA B3AEMO/IIi IPOIIECIB B UNIX-CUCTEMAX

HaiiBasxnuBimoro ¢yHKIi€0 onepaniiiHoi CHCTEMH € opraHizamis palioHAIFHOTO
BHUKOPHCTAHHS BCIX alapaTHUX 1 MPOTpaMHUX PeCypciB CHCTEMH. 3HaHHsS BHYTPIIIHIX
MEXaHI3MIB OIepamiifHol CHCTeMH JO03BOJS€ BCEOIYHO CyIWMTH Mpo ii eKcIuTyaTariifHi
MOJKJIHBOCTI Ta XapaKTEPHCTUKH.

B mpoexTi po3rIsTHyTO OCHOBHI acIeKTH B3a€MOAIi MpoIeciB Ta 6a30Bi alrOpUTMH
IUTAHYBaHHS MPOLECIB: LUKITIYHE IIaHyBaHHS, TIPIOPUTETHE [UIAHYBaHHS, [VIAHYBaHHS B
CHCTEMaX PEeabHOTO Yacy Ta iHII METO/IH.

3BicHO, 1m0 B OyIp-AKiil omepariifHii cucTeMi 3aBXIU iCHye HMOBIpHICTH MOSBU
KpUTHYHOI CHTyalii, TOOTO B3a€MOOJOKYyBaHHS. 3ajgada IMpOrpamicTa — 3acTOCYBAaTH
pamioHaTbHUN METON 3amoOiraHHs TYNHUKOBOI CHTyalii, a/pke Bil LBOTO 3aJEXKHUTh
cTabLIBHICTh POOOTH CHCTEMH Ta 11 HaliHHICTB.

IcHyrOTE Taki cTparerii YHUKHEHHS NEIUIOKiB ( iHII Ha3BH: TYMHKOBI CHTYyaIlil,
KIIIHY1): «CTPayCOBHUI aJrOpHTM», BUSIBICHHS Ta BiIHOBJICHHS, TUHAMIYHE YHHUKHEHHS
TYNIUKOBHX CHUTYyalild 3 aKypaTHHM pO3MOIIIOM CHCTEMHHX pecypciB. BimmosimHo,
MOSIBY ZI€/UTOKA JITIIEe MONEPEeIUTH, BUXOAIYH 3 YMOB BUHHKHEHHS B3a€MOOJIOKYBaHb,
HIXK yCyBaTH BK€ BUHHUKITY TYITHKOBY CHTYALLiIO.

[Tpobnema maHyBaHHS MPOLECIB Ta OpraHi3aiisi MDKIIPOLECHOI KOMYHIKalli €
OJIHI€I0 3 NEePILIOYEPrOBHUX, IO CTOITH NEepel PO3POOHUKAMH OTIEPALIIHHUX CHCTEM. .

Takox B Oyap-siKiii CHCTEeMi HE BUKIIIOUYEHA MOXJIMBICTh 30010 UM TOSIBU TYIIKOBOI
cutyalii (mo-iHIoMy B3aeMOOIOKYBaHHS). YHUKHYTH HOSIBH B3a€EMOOJIOKYBAHH JIeTIe
i panioHabHilIe, HiXK IIYKAaTH CIOCi0 BUPIIIUTH BXKE BUHUKITY IPOOIeMy.

Tomy Ha JaHMH MOMEHT MPOMOHYIOTHCS HACTYNHI OCHOBHI CHOCOOH BHPIiLICHHS
B32€MOOJIOKYBaHb!

. JMHAMIYHE YCYHEHHS JICIIOKIB;
. NepeBipKa Ta BiTHOBIICHHS;
. 3anmo0iranHs Ie/UTOKY, BUXOASYH 3 4-0X YMOB MOSIBH B3a€MOOJIOKYBaHb.

OmHMM 3 TakuX MeXaHI3MIB € migcucrema KepyBaHHS mnporecaMu B UNIX.
BinnoBigHo, 0OCHOBHA (DYHKIIiSI MiICHCTEMHU YNPABIiHHS MPOIECAMH — 1€ PO3MOIICHHS
MPOIIECOPHOTO Yacy MiX JEKIIbKOMa OJHOYACHO iCHYIOUMMH B CHCTEMi MPOIIECAMH, a
TAaKOXX CTBOPEHHS 1 3HUINCHHS MpPOIECiB, 3a0e3leYeHHs MPOIECiB HEOOXiTHUMHU
pecypcamu Ta MiATPUMKA MiXK HUMH B3a€MOIIi.

Otxe, OCHOBHUM CIIOcOOOM 3amobiranus mpobGieM B3aemopmii mporeciB B UNIX,
MOB's13aHO{ 3 KOHKYPEHTHHM BHKOPHCTAHHSAM Ham'siTi, QaifmiB i doro-HeOyxap mie, €
3a00pOHa OJTHOYACHOTO 3aITUCY 1 YUTAHHS JaHUX OLTBII HiXK OJTHAM IPOLIECOM.

Hayxosuii kepisnux — Tpyw O.1., kano. mexu. nayk, ooyerm
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GOOGLE GLASS

Glass — rapautypa mia cMmaptgoHoB Ha 0Oase Android 4.0.4, paspabareiBacMmas
xommanuei Google. B ycTpoiicTBe HCronb3yeTcst Ipo3padHbli UCTIIEH, KOTOPBIA KPEHTCS
Ha TOJIOBY M HaXO/IUTCS YyTh BBIIIIE PABOTO I71a3a, ¥ KaMepa, CIIocoOHast 3aMChIBATH BUJICO
BBICOKOT'O KauecTBa.

OTOT Ta/KeT HMMEeT OrPOMHOE KOJNMYECTBO BO3MOXKHOCTEH, TaKMX KaK: CHUMATh
¢otorpadun (5 MII) u Buzneo B pazpenrenyn 720p HD, ynpasisTs roocoM Ha aHITIHICKOM
S3bIKE,3aMyCKaTh Y)Ke CylnecTByromue nporpammel Google (Google Now, Google Maps,
Google+, Gmail) u croponnux paspadorunkos (Evernote, Skitch, New York Times, Path), a
TaKKe MporpaMMBL, TIpeaHa3HaueHHbIe 11l padoTh! ¢ Facebook, Twitter 1 Tumblr.

B xonme 2013 roma Google Brimyctiia uHTepecHoe obHOBIeHME Wit Google Glass,
TI03BOJISTIONIEE TTOJIB30BATENSIM JIENaTh CHUMKHU IIPOCTBIM MOPTaHHEM.

UYrtoObl mMOKa3aTh TelMEpCKHil TOTEHIManl CMapT-O4YKOB, KOMIIAHHsS BBITYCTHIIA
MPHIOKEHNE C TISThI0O MUHU-MTPaMH, TPU3BaB pa3pabOTUMKOB CO37aBaTh HOBBIE. [l
VIIpaBICHUS B KaXKIOH 3a/leiCTByeTcs KaKk MHHUMYM ONHA (DYHKIMS WIH BCTPOCHHBIN
JIATUHK.

Pa3paboTunky Takke OTMEYAIOT, YTO C MOMOIIBIO OYKOB MOXKHO OyJIeT pacIIauiBaThCs
3a MAapKOBKY M 3aKa3blBaTh BEIM B MarasWHe OJHHMM JIHIIb MOpraHueM. Kak KOHKPETHO
OyIoyT peamn3oBaHBl 3TH (DYHKIMH, MOKa HE COBCEM IIOHATHO, HO TEXHOJOTHS SIBHO
Ppa3BHBaeTCs.

Jns  BocnpowmsBeneHHS ayAuo, OUYKHM IIONYYMIM KOCTHO-TIPOBOMSIIMIT JWHAMUK,
Onarozapsi KOTOpPOMY TMOJIB30BATENI CMOTYT HPOCIYIIHMBATH ayauo 0e3 HCIONB30BaHUs
HayHIHUKOB. BuOpaimu, kotopsle OyQyT NPOXOANTH BO BHYTPEHHEE yXO depe3 KOCTb
Yepera, O3BOJIST YEJIOBEKY CIIBIIIATH He TOJIBKO MY3BIKY, HO M BCE, UTO IIPOUCXOAUT BOKPYT
Hero. becripoBoHas CBsI3b OcyTIecTBIsIeTCs 32 cuet Texnooruit Wi-Fi 802 b/g u Bluetooth,
HO aKKyMyJITopa OYKOB XBAaTUT Ha JeHb paboThl. Ecnyu monb3oBaThCs BHIEO HYaTOM
Hangouts unu 3anmceIBaTh BUIE0, To OaTapest paspsiaurcs ObicTpee.

Google Glass Tenepb MOYXHO OCHACTUTH ONTHYECKAMH JIMH3AMH TS KOPPEKIUH 3PSHUS,
HO, HECMOTpSI Ha 3TO, pa3pabOTIHKH COBETYIOT HCIIONB30BaTh YCTPOICTBO C IepephIBaMy,
TIOCKOJIBKY OHO HE TpEeIHA3Ha4YeHO VIS JUIHTENIBHOM SKciuTyatamyn. CeromHs MOXKHO
CKa3aTh, YTO 00JIACTH MX MPUMEHEHHS BecbMa pasHooOpasubl. Xupypru [lom C3orek (Paul
Szotek) u JDxedpd Bpayn (Jeff Browne) m3 GonpHuus! mitata MHInMaHa OCYIIECTBHIIN
TIEPBYIO OTEPAIIo, B KOTOpO MpuMeHsuTich Glass — BoccTaHOBIICHIE OPIOIITHOM CTCHKH.

OnHako, OIWH U3 caMbIX sIpKHX npercraButerneit Glass-msmkenus Kpuc bapper (Chris
Barrett) pemrn oTkazaThCsl OT HOIIGHHSI OYKOB JIOTIOJHEHHOH peanbHocTH. OH OOBHHSET
YCTpOHCTBO B TOM, YTO OHO MCTIOPTHJIIO €O 3/I0POBEE.

Mo>KHO cenath BBIBOJ, YTO CYIIECTBYIOT KaK IMO3HTHBHBIE, TAK U HETATUBHBIE OT3BIBBI
0 J[@aHHOM Trajkere, Ho, Tak wm uHade, Google Glass — 3TO OrpOMHBIM HPOPHIB B
COBpPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHSX.

Hauynwiii pykosooumenv — Toacmuxoea O.B., kano. mexu. HayK, 0oyeHm
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VK 004.652.3(043.2)
®denenko L.1.
Hayionanvnuii asiayitinuil yniseepcumem, Kuis

OCOBJIMBOCTI NPOEKTYBAHHS HABYAJIBHOI'O ITIOPTAJIY

HaBuanpHuil BeOG-mopTan Aisl KOPUCTYBAYiB - CAWT B KOMITIOTEPHIN Mepexi, SKui
HaJla€ KOPUCTYBAueBl pi3Hi IHTEPAaKTHBHI cepBicH (IHTEpHET-CEpBiCH), SIKi MPAIIOIOTH B
paMKax IpOro caiity. BeG-mopranm Moke CKiafgaTHCs 3 JIEKUIBKOX CalTiB, SKIIO BOHH
00'e1HaHI i OHUM JJOMEHHUM iM'SM.

Takox mopranu (pyHKIIOHYIOTH SIK TOYKH JOCTyIy 1o iHdopmauii B IHTepHeTI abo
caiiTH, sKi JOMOMaraloTh KOPHCTyBayaM B MOIIYKy MOTpiOHOI iH(opmanii depe3
Intepuer. Taki mopTanmu MNPeACTaBIAOTh iH(GOpPMAII0O 3 PI3HUX JDKepen B
yHi(piKOBAaHOTO BUTJIAI, X TAKOK HA3WBAIOTh HABITAIlIHHUMH CaliTaMH.

Bci nmopranu BHKOHYIOTH (YHKIIT MOMIYKY, @ TaKOX HAJAIOTh iHTEPHET-CEPBICH ,
HaINpUKIIA] : eJIeKTPOHHA IIOMITa , CTPiYKa HOBUH 1 T. JT. .

Inest pobot mopTady - HAJAHHS MaKCHMaJbHOI KUIBKOCTI iHTEpHET-CepBICIB JUIs
3aJTyueHHs HalOiIbIIOrO Y¥cia KOPUCTYBayiB.

Be6-nopran, skuii po3poOiseTbes Oe3mocepenHbO MHOK, Mae Oiu3pko 10
MiIPO3/ILTIB Ta CKIAAAETHCS 3 3 caifTiB.

OyHKLil Mepuioro caiTy — e HaJaHHA MaKCHMalbHOI KiJbKOCTi iH(popmarii
IUCTaHmiiHO. B ckmag 1poro caliTy BXOmATh: BeOiHApW, OHJIAHH-KOHIEPEHIIIT,
HaBYaJIbHI Bi/I€O YPOKH, BiJIeO JIEKIil Ta HAYKOBO-ITyOJIIMCTHYHI BiZIcO MaTepiaiu.

Oyukuii apyroro caifTy — Iie HajaHHs icToprdHoi iHdopMamii. TodTo e sx He 1o
iHme $K BipTyalbHHI My3ell, sSKWil CKJIamaeTbcs 3 TPHOX KaTeropii: asiamis,
KOCMOHABTHKA Ta aCTPOHOMisl.

OyHKLIT TPEThOro caiiTy — Ie CyMillleHHs] IUX JIBOX PECypCiB i3 3aCTOCYBaHHIM
HOBITHIX TEXHOJIOTiil MpOrpaMyBaHHsI.

JPHP € noBa peanizauist mist PHP, sikuii BukopucroBye Java VM. Bin miarpumye
oesniu gynxuiit mosu PHP (5,4 +). Sk ue npamroe? JPHP nie xomminsarop, sk JAVAC ,
BiH Kommiioe mkepena PHP s JVM 0Oaiit-kon, a moTiM MoKe BUKOHYBATH pe3yIbTaT
Ha Java VM.

Hixgrpumvka: JDK 1.6 + (OpenJDK, Oracle)

JPHP ne e 3aminoro mis neuryna Zend PHP a6o Facebook HHVM. Mu He
laHyeMo peanizyBatu 0i6miorexkn Zend Bukonanus (Hampukinazn, Curl, PRCE i T.1.)
quist JPHP. Hamr npoext nmouyarok sxoBTHs 2013 poky. ByB kinbka npuuns ajst ioro:

- MOXJIMBICTh BUKOPHCTOBYBatH Java 6i0miorexu B PHP;

- OHOBJICHHS MPOAYKTUBHICTH 3a gornomoroio JIT i JIVM;

- 3aMiHa TOTBOpHY 0i0mioTexy yacy BukoHaHHs Zend PHP 3 kpamoro 6i6mioTexu
4acy BUKOHAHHS;

- BuKkopucroByroun MoBy PHP He Tinbku B InTepHeTi;

- TaKOJX: FOHIKOMY JUIS PSIAKIB 1 HUTOK.

JPHP - anbrepHatuBHuiil neuxok s PHP.

Hayxosuii kepisnux — I'amaron B.I1., 0-p mexH. nayk, npoghecop
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KOMITIOTEPHI TEXHOJIOI'TI

IH®OPMAITHHI YIIPABJIAIOYI CHCTEMH TA TEXHOJIOT'TI

YK 004.65 (043.2)
Kykaincsxmii M.B.
Hayionanvnuii asiayitinuil ynisepcumem, Kuis

MPOBJIEMH YIIPABJIHHS MYJIbTUMEIIAHOIO BA30KO TAHUX

CrpiMKHil po3BUTOK iH(OPMaiHHUX TEXHOJIOTiH MPHU3BIB 0 KOMIT I0TepHu3amii ycix
MOXIIMBUX cdep Ioachkoro >HUTTS. IlocTiiiHuil mporpec i HeBmMHHA pobOTa HaX
30UTBIICHHSIM MOXKJIMBOCTEH IEPCOHAJIBHUX KOMIT'IOTEpIB CIPHUSUIM TOMY, IIO HaBITh
3BHYaifHI KOPUCTYBayi Ha MOOYTOBOMY PiBHI MOXKYTh BUKOHYBATH Pi3HI CKJIaaHI 3a1adi.

[TponopIiifHO 10 MOXKIUBOCTE OOUHCITIOBAIBHOI TEXHIKM 3pOCia i KiIbKICTh BU/IB
HaWpPi3HOMAHITHIIINX JaHUX, sKi 30epiraroTeCst Ta OOPOOITIOETHCS 1i€0 TeXHiKoI. J[o
TaKuX JaHUX MOJXKHA BiJIHECTH MyIbTHMEAiNHI NaHi, SKi OCTaHHIM 4YacoM HaOyBalOTh
Bce OLTBIIOI MOIMYJISIPHOCTI, KA 3yMOBJIEHa 00’ €THAHHAM Yy cO01 TEKCTy, 3BYKY, Bizeo,
rpadigHuX 300paxkeHb, aHIMAaIi{ TOIIO.

3 HaKONHWYEHHSM Yy OJHOMY MICI BENMKOI KINBKOCTI MyJIbTUMENIHHNX IaHUX,
rapaHTOBAaHO, PaHO YU MIi3HO CTaHE NUTaHHSA NPO 3a0e3NedYeHHs iX MOCIiIOBHOCTI,
napaneni3my, HiTiCHOCTI, 6e3MeKn Ta MOCTYMHOCTI. | Toai MokHa Oyne Ka3aTtu He Mpo
3BUYaiiHE CKYITYeHHS MYyJbTHMEIIHHNX JJaHHX, a IIPO MOBHOLIHHY MYJIbTUME/iIHHY 0a3y
JaHuX. AKTYalbHICTh LMX TBEp/KEHb, OOIPYHTOBaHAa €JIEMECHTAPHUM Oa)KaHHIM
KOpHCTyBaua 3iHCHIOBATH JIETKMH IOLIYK, 3allUT 1 MaHIMy/TIOBaHHS aKTyaJbHOI Ui
HbOTO iH(pOpMaii y Bennde3Hill Koiekuii 30epekeHnX MyJIbTUMEIIITHNX JaHUX.

IIpote  MympTHMeniiiHI JaHI HAJIIEHI HHA3KOK I[IKAaBUX  OCOOJIMBOCTEH,
NpuTaMaHHUX Tinbku im. [lo-mepmie BOHM, 3a3BMYal, XapaKTEPU3YIOTHCS BEIUKHM
0o0’eMOM, a TO-Apyre MOUIYK IMX IaHUX BiAOyBaeThcs He 3a IXHIM BMIcTOM, a 3a
Cy0’€KTUBHHM OIMCOM I[bOT0 BMicTy. TOMy HpH NpPOEKTYBaHHI Ta po3poOli cucTeM
YIOpPaBIiHHS MyJIbTHMEIHHOI 0a3010 JaHUX caMe Mi SIKOCTI MalOTh MPSMUI BIUIMB Ha

JlocmiauBIIg i po3risTHYBIIN CIIOCOOU 30epeKeHHsT MyJIbTUMEIIITHUX JaHUX, MOXKHA
3pOOHUTH BHCHOBOK, IO PEJIALIHHI Ta 00 €KTHO-Opi€eHTOBaHI 0a3u maHWX HE € moOpe
MIPUCTOCOBAHUMH JUTSl BEIMKUX MYJIbTUMEAIHHMX MaHnX. B pemsmilfHux 6a3zax JaHUX
peaiizarist Takoro 30epeXeHHs € JOCUTh CKIIaJHOI0, TaK SIK (ailyl He Moxe 30epiraTucs
K OMUH Iinit 00°ekT. 1le mMpU3BOAMTL MO0 PO3OUTTS HOrO Ha YACTHHH, IO, B CBOKO
4epry, YHOBUIbHIOE 00pOOKY MYJIBTHMEIIHHUX JaHUX Ta BIUIMBA€E Ha PiBEHb OE3ICKH.
O0’ekTHO-OpieHTOBaHI 0a3W NaHWX, HA BIAMIHY BiJl peJSAMiHHUX, Maike HE MalOTh
JOCTAaTHBO J0Ope HANAIITOBaHHX CHUCTEM YIPABIiHHI, SKi O JOCTATHHO JIETKO MOXKHA
OyJ10 IPUCTOCYBATH [0 MyJIbTUMEAIHHNX AaHUX. HallGinbIn NPUAHATHOO € TOKYMEHTO-
opieHTOBaHa 0a3a NaHHX, IEPEBAroOl0 SKOI € MOXKIIMBICTE 30epiraTu MyJIbTUMEIiHHI TaH1
y BUIJIAII JIOKYMEHTIB, HE PO3IUIAIOUM iX HAa YaCTHHH, a TEXHOJOTI€I0, sIKa HaHOLIbIT
MIAXOJUTH IO YIPABIiHHSA UMH 0a3aMU SBISIEThCS TexHONOTisE NoSQL. Xo4a yacTrHA
XapakTepucTHK NoSQOL He € yHIKaIbHOIO, Ta BCE JK BOHH MAlOTh DS/l CYyTTEBHX IIepeBar,
SIKi TIOJIETIIYIOTh Ta MPHIIBUAIIYIOTh POOOTY, 3a0€3NedyIoTh OUIbITY HaiHHICTb.
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V]IK 6.004.2(043.2)
JIio6uenko B.B.
Hayionanvnuii asiayitinuil yniseepcumem, Kuis

MATEMATHYHA MO/JIEJIb ONTUMI3ALILL IH®GOPMALIIHO-
OBYMCJIIOBAJIBHUX MTPOLECIB B ACY

CrpykTypa 1 mapamerpu iH(OpPMamifHO-OOUNCITIOBAIFHOTO IPOIECY B Cy4YacHHX
ACY B 3HauHill Mipi 3aiexaTh BiJ OpraHi3amifHMX pilIeHb, BU3HAYAIOUHX PO3IIOILI
Iporpam i JaHWX B MEpPeXi i3 BpaxyBaHHIM JIOCTaTHBOI CTENEHI KUBYYOCTi CHCTEMH, a
Takox iHopmariiHui B3aeMOOOMIH B mporeci i1 QyHKI[IOHyBaHHS.

B wHammii 4Yac I1IMpOKOro 3acTtocyBaHHS HaOyJM THYYKI aBTOMAaTH30BaHi
BUPOOHMIITBA, XapaKTEPHOIO BIACTUBICTIO SKMX € CKJIaJHa OaraTopiBHEBa
iHpOpMaIiifHO-BUMIpIOBAIbHA 1 YHpaBIsIIOYa CHUCTeMa. Taki CHCTEMH CKIAHAlOThCS 3
CYKYIHOCTI JIOKQJIBHHX OOYHCITIOBAJbHHX MEPEX, YIPABISIOYMX OOYMCIIOBAIBHHUX
KOMILIEKCIB, OKPEMHUX POOOYMX CTaHIIN i aBTOMATH30BaHUX pOOOYHX MICIIb, 3'€ THAHUX
MiX coboto xananmamu nepeadi qaHux(Ethernet, Wi-Fi).

IpunyctiMo 3amaHa Mepexa (KOHTYp KepyBaHHS), L0 CKiIamaeTbes i3 L
koMm'IoTepiB. B Mepexi mpairororh W aboHeHTiB 1 BupimyroThes N 3amau. Koxna n
3amada ckiamaerses i3 [, (n =1,2,...N) mporpamMHHX MomymiB. Ilopsimok BupirIeHHS

3amadi Moxke OyTu mpezcTaBieHuil y Gpopmi HanpasieHoro rpada.

Bepmmaamu rpada BHpimieHHS 3a7adi € MporpaMHi MOIYJi, a OYTH - 3B'S3KH MiX
HuMH (iHpopMariitHi notokn). ['pad BupimeHHs n 3a1a49i MOXHA IPEACTaBUTH Y Hopmi
MAaTpHIIi 3B'S3HOCTI :

v, =l =12 N T =12, =12,

Posnoxin 3amay Mo By3dax Mepexi BH3HAYAETHCSA IUIAHOM PO3HOJINTY, 3aJaHOro
MaTpHIEIO
X,

nm

x|

b
me n=12,...N, m=12,..L,
1, Ko n — 5 3a0aua posmiyacmopcs e m— my 6y3ii
0, 6 iHwoMy 8URAOKY

BupimreHHs KOXXHOT 3amadi IOYMHAETBHCS 13 TeHEpyBaHHS 3alHTY, SKUH MICTHTh
MMOYATKOBI JIaHi, a TAKOX 1H(POPMAIIIIO PO AAPecy HKEpea 3amuTy. 3auT HAAXOAUTh B
By30Jl B SIKOMY pO3MIIICHUI Mepuuii mporpaMHUil MOJyNb pO3B'si3yBaHOi 3aj1auyi.
PesynbTaTé pillleHHS JaHOTO MPOTPAMHOTO MOJYJISL OQOPMIISIOTECSA Y BHUIVIAML 3alUTy
Ha DIOICHHS HACTYMHHX 32 MOTOYHHUM 1 BiANIPaBISIOTHCS B BY3IH MEpexki, B SKii

pO3MIleHH]I JaHi TporpaMHUX MOMyJiB. PO3B'SI30k OCTaHHBOTO UL JaHOi 3amadi
MIPOrPaMHOr0 MOAYJIS € Pe3yJIbTaTaMH il pO3B'SI3KY.

Haykosuii kepisnuk — Keacnixoeé B.I1., 0-p. mexn. nayx, npoghecop
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YK 004.7(043.2)
Momsnos C.10.
Hayuonanvnvui asuayuonnwviii ynueepcumem, Kues

3AIUTA HH®OPMALIMU U BECITPOBOJHBIE CETH

Cam mpuHOMN OECIPOBOAHON Mepelayd JaHHBIX 3aKI0YacT B ce0e BO3MOXKHOCTH
HECAaHKIMOHMPOBAHHBIX IOAKITIOYEHHH K TOYKaM JOCTyma. Bsate xoTs OBl
"HETIPOTOKOJIBHBIE" YTPO3bI, KOTOPHIE COCTABIAIOT OCHOBY IpoOieMsl. [lpu pa3paboTke
KOPIOPaTUBHOW CETH aJ]MUHUCTPATOPHI B IEPBYIO OYepeb 3a00TATCS O Ka9YeCTBEHHOM
TIOKPBITUH TEPPUTOPHUH O(HUCOB, 3a0BIBasi, YTO XaKepbl MOTYT HMOAKIIOYHTHCS K CETH
IPSIMO U3 aBTOMOOMIISA, IPUIIAPKOBAHHOTO Ha yJuIle. BbIBatoT cuTyaruu, Korjaa npocTo
HepeabHO 3a0JI0KHPOBaTh CaMy BO3MOXKHOCTB "CIBIILIATE" MepeaBaeMblil Tpaduk.

He MeHee onacHast yrpo3sa - BEpOSTHOCTb XHUIIEHHs1 000pynoBanus. Ecinu nmoanTnka
Oe3omacHocTH OecTpoBOHOM ceTu mocTpoeHa Ha MAC-azipecax, TO ceTeBast KapTa Ml
TOYKA JIOCTYTA, YKPaAEHHAs 3JIOyMBIIUICHHHKOM, MOXET OTKPBITH JOCTYN K Bamel
ceTn.

B odurmansaom cranmapte 802.11/ kK BO3MOXHOCTSM poToKona WPA nobaBuinoch
TpeOOBaHUE WCIONIL30BaTh CTaHmapT Imudposanuss AES (Advanced Encryption
Standard), obecrieunBarOUMii YpPOBEHb 3alIUTHI, COOTBETCTBYIOLIMH TPEOOBAHHUIM
knacca 140-2 cranpapra FIPS (Federal Information Processing Standard),
MPUMEHSIEMOT0 B IPABUTEIBCTBEHHBIX CTpyKTypax CIIIA.

KpoMe TOro, HOBBIH CTaHAAPT MPHOOPENT M HECKOJIBKO MAJIOM3BECTHBIX CBOWCTB.
OmHo w3 HHUX - key-caching: He3aMeTHO ISl IOJNB30BaTeNsT MHMOPMAIHS O HEM
3aMHCBIBACTCS, UTO IMO3BOJIIET IPH BBIXOZAE M3 30HBI JEUCTBUS OECIIPOBOIHOM ceTH M
TIOCJIETyI0IIEM BO3BPAIIICHHH B Hee He BBOJUTH BCIO HH(OpPMAIIHIO 0 cebe 3aHOBO.

Bropoe HOBOBBeneHHE - IpeayTeHTH(HKAIMs, CyTh KOTOPOW 3aKIIo4aeTcsi B
CHEIyIOIIeM: W3 TOYKM JOCTyNa, K KOTOPOH B HacTosllee BpeMs IOAKIIOYECH
I0JIB30BATENb, MAKeT IpeayTeHTU(UKALMN HANpaBiseTcs B APYryI0 TOYKY JIOCTYIIa,
obecreurBasi 3TOMY TIOJb30BATEIIO TPEABAPUTEIBHYIO ayTCHTU(DUKAIMIO eI JI0 ero
perucTpalii Ha HOBOI TOYKE, TEM CaMbIM COKpalllas BpeMs aBTOPH3ALMH IIPU
TIepeMEIeHUH MeX [y TOUKaMH JJOCTYTIA.

IIpn ycnmoBuM HCIONB30BaHHS COBPEMEHHOTO OOOPYHOBAHHS U IPOTPAMMHOTO
obecrieyeHust B HACTOSIIIIEe BPeMsI BIIOJHE BO3MOXKHO IIOCTPOHTH Ha 0a3e CTaHAApTOB
cepurt 802.11X 3alIMIICHHYIO ¥ YCTOWYMBYIO K aTakaM OCCIIPOBOJHYIO CETh, JUIS YCTO
HEOOXOIMIMO Peas30BaTh B HEH JIHIIb HECKOJIBKO pa3yMHBIX OCTYJIaTOB.

Hayunvuii pykosooumens — Bunoepados H.A., 0-p mexu. nayx, npogecop
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VJIK 004.056.53(043.2)
MaBaenko Bb.C.
Hayionanvnuu asiayitinuu ynieepcumem, Kuis

OCOBJIMBOCTI ATAK B BE3IPOTOBUX MEPEKAX

Ha cydacHomy erami iHpopmarusauii CycHiibcTBa BCE OLIBIIOrO MOIIUPEHHS B
pi3HOMaHITHUX cdepax J>KUTTA HaOyBalOTh KOMIT IOTEPHI TexXHOIorii. Po3BuTOK
KOMIT'IOTEpHO TEXHIKH SKICHO 3MIHIOE XXHTTS JIIOAEH 1 CyCHiIbcTBa B ILLIOMY.
ABTOMaTH30BaHI CHUCTEMHM Ha 0a3i KOMI'IOTEpiB Ta  |HTepHeT-TeXHOJIOTiH
BUKOPUCTOBYIOThCSL SIK JJIsI BUKOHaHHs (DiHaHCOBHX omepariil (0aHKIBChKI mepekasu,
KYTIBIISl TOBapiB, OIIaTa MOCIYT TOLIO), TaK i IS CHIKYBaHHS B COL{aJbHIX MEpPEkKax.

Maifke BCi cuCTeMH BUKOPUCTOBYIOTH Pi3Hi PiBHI 3aXUCTY BiJ JIOTiHIB i HapoiB, 10
CIeIiaTbHUX KIIOYiB 1 mpoTokonmiB. CriibHA CTa0KiCTh TaKMX CHCTEM — I€ BIAKPHTI
cucteMi. ToMmy ICHYe MOXJIMBICTh HECAHKIIOHOBAaHOTO JIOCTYNy IO JaHHX
(mepexorutennsi, 36epiranus, mMoaudikamis). BukopucranHs 0e3IpOTOBUX TEXHOJOTIH
MOJIETHIYE ITI0 33249y, OCKUIBKH aTaKylouoMy JOCTaTHBO OYTH B Pajiyci TOUKH OCTYIY,
a0o Ha ;oCTaTHIHN BifCcTaHi 3 BHKOPUCTAHHAM CIIEIiaTi30BaHUX 3aC00iB.

Bxkazana cnaOKiCTh 1 BHKOPHCTOBYETHCS Y aTakax THUITYy <«IIOJUHA ITOCEPEIUHI»
(MITM-araxa — Man in the middle). MeTolo aTaki JaHOTO THUILy € TEPEXOIUICHHS i
BHIO3MIHEHHS MTOBIIOMJICHB, IKUMH OOMIHIOIOTHCSI KOPECTIOHCHTH, IPUUOMY KOJCH 3
OCTaHHIX HE MOXKE 3/I0TaIaTHCS PO MPUCYTHICTH B KaHAJIl aTaKyl04oro (TI0CepeTHIKa).

IIpn Bukopucranni cranmaptHoi H7TP — TpaH3aKIlii 3JTOBMHUCHHUK JIETKO MOXeE
po36utu opurinaneHe TCP-3'emHanHs Ha JBa HOBHX. OnHE 3‘€IHAHHA MiX
3JI0BMHUCHUKOM 1 KJII€EHTOM, iHIIIE MK 3JIOBMUCHHUKOM i cepBepoM. Lle mpocTo 3pobutu
OCKIIbKM BOHU TIOB'SI3aHi yepe3 MpoMikHi cepBepu i MITM-aTaky MOXHA TPOBOIUTH
Ha Oy/b-KOMY 3 IIUX CEepBeiB.

VYV Bumazky, SKIIO KIIEHT 1 cepBep CHUIKYIOTBCS MO 3axuiieHomy HTTPS-
MIPOTOKOIY, TO BUKOPHUCTOBY€EThCst TLS ab6o SSL 3'eqHanHs st muQpyBaHHs 3aMuUTiB.
ATtakyrounii Moxke Ui KoxHOTo TCP-3'€qHaHHA CTBOPUTH JBiI He3alexHi SSL-cecii.
Knient BcraHoBmioe SSL-3'€mHaHHSA 3 aTaKyrOUYHM, TOH, Yy CBOIO 4YEpry, CTBOPIOE
3'eqHaHHs 3 cepBepoM. TakuMm uymHOM, HTTPS-TIPOTOKOJ TaKOXK HE MOXKHA BBaXKATH
3axuieHnM Big MITM-atak y psiIOBUX KOPUCTYBadiB.

MITM-ataky MOXKHAa BUKOPHCTATH TaKOXX JJIsI TPOBEACHHS HIIMX aTakK, HAIIPUKIIAT,
IHTETPYIOUYH y BeO-CTOPIHKY, SIKY 3alIUTAaB KOPHCTYBAY, IIKiITUBHNA KOI.

IcHytoTh MeTOomM GOpOTHOM 3 HECAHKIIIOHOBAaHMM JOCTYIIOM Takoro Tumy. J{ms
BUSIBIICHHSI aTaKd <JIIOJMHA MOCEPEIHMHI» HEOOXiJHO MpOAHATi3yBaTH MEpeKeBUH
tpadik. Hanpuknan, 1uis neTeKTyBaHHs aTakd 1o SSL ciiifi 3BepHyTH yBary Ha HaCTYIHI
napamerpu: [P-anapeca cepsepa, DNS-cepsep, X.509-cepTudikar cepsepa.

Takum unHOM, MITM-ataku € JIETKUMHU B peattizalii, 0co0nmBo i 6e34p0oTOBOTO
3B’s13Ky. AJle TX JOBOJII JIETKO BUSIBUTH, SIKIIO BUKOPHCTOBYBATH CepTH(]IKATH 1 CydacHi
MIPOTOKOJHM 3aXHUCTy. TakWi THI aTaky, B 3aJIEKHOCTI BiJl MaHCTEPHOCTI aTaKyrO4oro,
MO>X€E MPU3BOJMTH SIK 10 HE3HAYHUX 3arpo3 (HalpUKIa, skapT 3 MiZAMIHHOIO KapTHHKH),
TaK 1 3HaYyIIUX (3aXOIUICHHS CHCTEM a00 BUKPAJCHHS KOUITIB).

Hayxosuii kepienux — Casuenxo A.C., kano. mexu. HayK, 0oyenm
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KOMITIOTEPHI TEXHOJIOI'TI

VJIK 004.93'12(043.2)
®enopos .M.
Hayionanvnuii asiayitinuii yniseepcumem, Kuis

MOJIHOMIAJIBHUAMA METO/I OLIHKUA NOAIEHOCTI
30BPAKEHDb OBJINY

I3 cTpiMKHM pPO3BHUTKOM KOMII'IOTEPHHX TEXHOJIOTIH, CTBOPEHHSIM DPi3HOMaHITHUX
CHUCTEM JIOKYMEHTOOOITY, COILIAIFHIX MEpeX, MAclOPTHUX 0a3 JaHWX, KUIBKICTh
300pakeHb B 0a3ax JaHMX TaKUX CHCTEM TaKOX 3pocTae. ICHylodi anropuTMu
knacugikaii 300pakXeHb OpiEHTOBaHI Ha HAWOUIBII 00’€KTUBHE OOYMCIICHHS OIIHKH
MoAiGHOCTI MiX MOAaHUM Ha PO3Mi3HABAaHHS 300pAXKSHHSIM Ta 300paXKSHHSIMH 3 BEIHUKOT
06a3n nmaHnx (eTaJOHHUMHU 300pakeHHsAMH). [Ipu IBOMY KiJIBKICTH 300pakeHb-
KaHAMIATIB Yy AEMOHCTpAaiiHUX TMpHKIafax pigko Oysae Oimbme 20, a CKIAAHICTH
TaKWX aIrOpPUTMIB B KpalloOMy BHIAJKy € KBaJIpaTHYHOIO, IO HE JO3BOJIIE
BHUKOPHCTOBYBATH IX JUIS MOLIYKYy oci0 y Benmkux Oa3ax maHux. Hamite sikGm ocobn
OyJIH po3MIijieHi 3a pi3HOMaHITHIMH KaTeTopissMH (TaKUMH SIK MIiCTO, paioH, BIK, CTaTh i
T.JI.), TO BCE OJHO BHKOPHCTaHHS ICHYIOUMX aJrOpPUTMIB imeHTH}ikamii Oyne
notpe0yBaTH 3HAYHUX OOYHCITIOBATFHUAX PECYpPCiB ab0 JOBrOTO OUiKYBaHHS pe3yiIbTaTy
ANrOPUTMY.

ToMy Mae ceHc 3amponoHyBaTH METOA Ui BiZOOpy 300pakeHb 3 BEJNMKUX 0a3
IAHWX, SKAA 3 ONHOro OOKy MJO3BOJTHME 3BY3UTH 00JAacTh MOMIIYKYy OcoOHM 3a
o0nmuyusM, a 3 iHmoro — Oyxe MaTH KOHCTaHTHY CKIAJHICTb, TOOTO VIS KOXHOTO
300pakeHHs 3 6a3u JaHWX MOPIBHSIHHS HOTO 3 TECTOBUM OyJie 3IiCHIOBATHCS BCHOTO 32
onHiero Gopmyitoro. SIk BioMo, [UTs TOKpaIeHHs 300pakeHb 9aCTO BUKOPUCTOBYIOTHCS
MeTOaH, sIKi 0a3ylOTbCsl HA HENIHIHHOMY IepPEeTBOPEHHI OJHHMX KOJIBOPIB B iHIII.
[IporoHyeThCst ONMCYBATH 1X 3araibHOI0 GOpMyYIIOI0

fx) = apx"+ ap X"+ L aix + ag, )
€ X — 3HAUCHHS KOJIbOPDY TOYKHA B €TaJOHHOMY 300paKeHHi, f(X) — B TECTOBOMY
300paKeHHI.

Merton inentudikamii monsrae B ToMy, o0 3HAHTH KOe]ili€eHTH MHOTOWICHA 3
¢opmymn (1), maroun BigoMi 3HAUEHHS KONBOPIB 3 n+1 TOUYOK, a MOTIM MiACTaBUTH
3HAYEHHS KOJNBOPIB TOUYKH 7112 (B €TAJOHHOMY Ta TECTOBOMY 300pake€HHI) y 3HAWICHY
(dhopmyty i OPIBHATH MiXK cOOOFO Ti JTiBY Ta MpaBy 4acTHHY. T0OOTO, 3HAIOUM 3HAYCHHS
KOJBOPIB 3 n+1 TOYOK, MOTPIOHO PO3B’SI3aTH CHCTEMY JIHIHHHMX DIBHSHB BiJJHOCHO
KoeirieHTiB MHOTOWIEHA. Pi3HUI MiX JIBOIO Ta NMPaBOIO YaCTHHOIO MOPIBHIOETHCS 3
Hamepesa 3aJaHAM 3HAYCHHSAM € 1 SKII0 BOHa Oiiblia, TO 300pakKeHHSI-KaHIUIAT
Bi/IKHIA€ThCS.

BuxopucranHs Takoro MeTony Xoda 1 HE O3BOJIUTH iNeHTHU]IKyBaTH 0coly 3a
300pakeHHAM OONMYYs, aje JMO3BOJHMTH 3HAYHO 3BY3UTH OONacTh I MOMIYKY.
BinxunyBmm 300paskeHHs, AKi 3a37aj]erigb He MOXYTh HaJleXaTH IIyKaHil o0coOi,
BHUKOPHCTAHHS iCHYIOUHX aJITOPUTMIB CTa€ BUIIPABJAHUM 1 €)EKTUBHUM.

Haykosuii kepisnux — B.M. [1lymko, 0-p mexh. nayk, npogecop
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYEHHX i CTYy/IeHTIB
«IIOJIT. CYHACHI NPOBJIEMHA HAYKHN»

YK 004.7(043.2)
®enyns S1.B.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

AHAJII3 MEPEXK HOBOI'O ITIOKOJITHHS

NGN (new generation networks) — Mepexi HOBOTO IOKOJIHHS — MYJIBTHCEPBICHI
Mepexi 3B'A3Ky, SIPOM SKHX € OHOpHI /P-Mepexi, o MATPUMYIOTH IOBHY abo
YaCTKOBY IHTETpalilo MOCIyT Mepeaati MOBH, JaHUX 1 MyJIbTHMeia.

Jo cporomsi s mepenadi pizHUX THHIB iHGopMmarii OyayBaiucst okpeMi Mepexi
3B's13Ky: TeneoHHa, TeyerpadHa Mepexa, Mepexi mepenadi JaHuX Ta iHm. Y apyrii
nosnoBuHI XX CTONITTA 3'sBUNAcs iest 00'eqHaTH BCi BiOMYi Mepexi 3B'SI3KY B OZHY.
Takum yrHOM Oyna cTBOopeHa KoHueniis Mmepex ISDN. O6'enuytouoto mMepexero ISDN
Mepexi Oyna TeraedoHHa Mepexka 3arabHOTO KOPHCTYBaHHS.

Hanpukiami XX cromittss uepe3 mopoxuedy I[ISDN-oOmagHaHHS, OypXiIHBHI
PpO3BUTOK [P- Mepex, TMOsIBy HOBUX IIPOrpaM Ta IOCIYT, ifest (GOopMyBaHHS INIOOATBHOT
Mepexi ISDN 3a3Hana HeBadi.

Ha 3wminy xonmenmii mepex ISDN, mpuilliula KOHIEHIIS MepeX HacCTyITHOIO
nokomiHas — NGN. Ha BiaMiny Big mepexi ISDN, NGN opieHTYyeTbCs Ha Tepenady
JaHux Ha 06a3i mpoTokomy /P.

B ocHoBy konuenuii NGN 3akiafeHa ifies Ipo CTBOPEHHs YHiBepcalbHOI Mepexi,
sika 0 I03BOJIsUIA TMEPEHOCUTH Oynb-sKi BUAM iH(GOpMaLii, Taki SK: MOBa, Billeo, aymio,
rpagiky Tomo, a TakoX 3a0e3meuyBaTH MOMIJIUBICTh HaJIAHHS HEOOMEKEHOTO CIIEKTPY
iHpOKOMYyHIKamiHHUX mocyT. bazoBuM npuHnMnoM koHtenii NGN € BiIIiICHHS OTUH
BiJl OTHOTO (DYHKIII1 MEpeHOCY Ta KOMyTAIlii, GyHKIIi} yIpaBIiHHS BUKIMKOM 1 QYHKITIH
YIPaBITiHHS TOCIYTaMH.

Ha cporopHimmHiii 1eHb, OCHOBHHM HPHCTPOEM ISl TOJIOCOBUX IOCIYT B Mepexkax
NGN € Sofiswitch — ue mnpucTpidi ympaBimiHHS Mepexeto NGN, NOKIUKaHUMA
BiZIokpeMHUTH GYHKUIi yhpaBmiHHS 3'€AHAHHSIMH Big (QYHKUiH KoMyTamii, 3maTHHUN
00CITyroByBaTH BEJIWKY KITBKICTH AOOHEHTIB 1 B3a€MOJISATH 3 CepBEepaMH JOJIATKiB,
MATPUMYIOYN BiAKPUTI. TakoX BaKIMBOK (YHKIIEIO MPOrPaMHOTO KOMYTaTropa €
3B'I30K Mepex HACTymHOro NOKomiHHI NGN 3 ICHYyIOUMMH TpaJuLiiiHIMN
TeneOHHIMH Mepe)KaMH 3aralbHOTO KOPHCTYBAaHHS, 3a JOIOMOIOI0 CHTHAJIBHOTO
LIUTFO3Y 1 MEIaIuIio3y, sIKi MOXKYTh OyTH HOEHAHI B OHOMY NPUCTPOT.

Jns mepexomy Bin TpaauLiHHUX MepeX 3 KOMYTAIli€l0 KaHaNiB JO Mepex 3
KOMYTAIIi€}0 TIAKETiB MOTPIOHO peasti3yBaTH IHTETPallilo B iICHYIOUY MEPEXy OmepaTopa,
MiATPUMKY HE TIIBKA HOBOi TpPaHCIOPTHOI TEXHOJOril, ajme 1 3BUYHOI Moeni
YIpPaBIiHHA, @ TAKO)X CTBOPUTH YMOBHM JUIi THYYKOrO 30UIBLICHHS NPOJYKTHBHOCTI
MepeXi, BUXOJSUHU 3 BUMOT JOKYMEHTAIIIi IIOJI0 apXiTEKTYPH MEPExKi.

B nanmit wac nepexia go Mepexk NGN € oaHi€0 3 HAUOUIBII aKTyadbHUX MpoOIeM
JUIS OTIEPATOPIB 3B'SA3KY.

Hayxosuii kepienux — Casuenxo A.C., kano. mexu. HayK, 0oyeHm
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KOMITIOTEPHI TEXHOJIOI'TI

YJIK 004.7:519.87(043.2)
Yyoa B.B.
Hayionanvnuu agiayitinuu ynieepcumem, Kuis

OCHOBH MAPIIPYTH3ALIL B CKJIAJIEHUX MEPEKAX

T'eTeporeHHicTh — HEBi'€eMHA BIACTHBICTh CyYacHHX CKJIAQJACHHX OOUMCIIOBAIBEHHX
Mepex. XapaKTepUCTHKH OKPEMHX CETMEHTIB, L0 BXOJSATh B CKJIAJ] MEPEekKi, MOXKYTh
OyTu pizHuME. Hanpukian, mporyckHa 30aTHICTh OHOTO CETMEHTY MOXE Ha MOPSIOK i
OiJplIle TMEepeBHUILYBAaTH MPOMYCKHY 3/[aTHICTh IHIIOrO CErMEeHTy. Takuil pO3KH[
rmapaMeTpiB MPUBOAUTH O CYTTEBOTO AUcOAaHCy HABAaHTAKEHHS HA OKPEMi CETMEHTH 1
MapuIpyTH Iepenadi, HepamioHaTbHOMY BUKOPHCTaHHIO PeCcypciB Mepexi. Y maHuil yac
BHKOPHCTOBY€EThCS He Oinbie 1% Bix cymMapHOI «MiXXHApOIHOD» CMyTH IIPOITyCKaHHs. B
TOH e dYac peryjsipHi BTpaTH MAKeTiB Ha BHYTPINIHIX 1 TPAaH3UTHHX Mepexkax
nocsiratoth 30%. Brpara Bxe 10% makeTiB MOMITHO IMO3HAYa€ThCsl HA MPOTYKTHBHOCTI
Mepei, a mpy Brpati 50% mnakeTiB MepexeBa ciIyk0a crae (pakTHIHO JapEMHOIO.

Ha cohoromuinmHiii feHp 3afava BUSIBICHHS HaWOUIbII €()EKTHBHOTO MPOTOKOIY
MapIIpyTU3aLlil, 3 TOUKH 30py IIBHIKOCTI afanTamii 10 3MiH B TOIOJIOTI], 32 CKIaIHICTIO
ITOPUTMIB peajti3alii Ta BUKOPHCTAHHS 1 3 TOYKH 30py MiHIMAIbHOI HAJJIHIIKOBOCTI €
aKTYaJIbHOIO Ta MEPCIIEKTHBHOIO.

Ha y3ro/ukeHHs pi3HOPIiTHUX arapaTHUX i MPOrpaMHUX KOMIIOHEHTIB 3aTpayatoThCs
BEJIMKI 3ycmiuis Ta yac. ToMy Oy/b-sika TEXHOJOTIs, IO HalpaBJcHA HAa 3MCHIUCHHS
BIUTUBY HEOIHOPIJHOCTI MEpeXKi ITPY BUKOPHCTAHHI PI3HUX METOIB 00pOOKH i mepenadi
pi3HOpiTHOTO MepexeBoro Tpadiky, IpUBEPTa€e IHTEPEC CHEIiaiCTiB.

OnHKMM i3 METOAIB MOJONAHHS MPoOJieM, 3B SI3aHUX 3 HEOJHOPIMHICTIO Mepexi, €
MaKeTHa apxiTekTypa 3 (parMeHTalielo makeriB: B Mepexax ATM — 3acTocyBaHHS
CTaHJApTHUX KOMIpOK po3Mmipom 53 Oaiita, B Mepexax [P — mpuMycoBe OOMEXKEHHS
po3mipy maketiB ( B cepemHpOMy — He OunbmI sk 56 Oaiir). HaiiGinpm edexTuBHEM
3ac000M YTPABIIHHA MpAIE3JaTHICTIO YCEepPeIWHI CYKyHMHOCTI INAKeTHHX Mepex €
MapuIpyTH3aTop.

3amava ynpaBIiHHS HaBaHTaXXCHHAM Ha MEPEXy 1 3armo0iraHHs epeBaHTaXEHHIM €
OUTBIN 3araJibHOO, HIXK YNPABIiHHSA IMOTOKOM MK JBOMa aboHeHTamu. B mporec
YOpaBliHHA HAaBaHTAKCHHSIM BKIIOYEHI BCi MepekeBi BY3IH, KOMYTaTopH i
MapupyTusatopu. B anmroputMax  GOpoThOM 3 NEPEBAaHTaXKEHHSAM  TAKOX
BHKOPUCTOBYIOTh 3BOPOTHIM 3B’A30K Yy BHUIVIAAI PI3HOMAHITHUX MOBiJOMIJICHBb
BiIIpaBHUKAM JUIS PETyJIIOBAaHHS IIBUAKOCTI Tepeadl JaHWX IpH BUHUKHEHHI 3aTOPiB
B MEpexi.

TakuM 4MHOM, 33a7aui MapIIpyTH3alii B CKIaJCHUX MEpekax 3BOAATHCS, 3 OJHI€l
CTOPOHH, JIO0 PalliOHAIBHOTO PO3IOJIJICHHS HaBaHTAXCHHS HA MEPEXy, a 3 iHIIol — 10
BHOOPY ONTHUMAILHAX MapLIPyTiB OOMiHY JaHUMH MK aOOHEHTaMH HA OCHOBI 3HAHHS
MepexeBoi KoHQirypamii Ta e(peKTHBHHX MeXaHi3MiB OOMiHy iH(poOpMaliero Mix
MEPEKCHUMH BY3JIaMH.

Hayxosuii kepisnux — I.B. Yyba, kand. mexH. HayKk
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YK 004.73(043.2)
eayxa O.0.
Hayionanvnuii asiayitinuiil yniseepcumem, Kuis

3AJAYA BITHOBJIEHHS ® YHKIIIOHAJIbHUX 3AJIEXKHOCTEM
B CUCTEMAX INPUUHATTSA PILIEHb

Po3pobka cucTeM NpUAHATTS pillleHb, SKi QyHKIIOHYIOTh Y PeaIbHOMY 4aci 3aBXKIU
Oynla akTyaJbHUM 3aBHaHHAM y cdepi aBroMaru3amii yHPaBTiHCHKOI JiSUTBHOCTI
JIIOMHU. AHAJI3YI04M JIOCBiJ MPAaKTHYHOTO 3aCTOCYBAaHHS 3aCO0IB aBTOMAaTH30BaHOTO
YIpaBIiHHA, iHGOpMamifHMX Ta IH(OpPMAIiHO-aHATITHYHAX CHCTEM Yy CHCTeMax
OTIePaTUBHOTO YIPaBIiHHS Ha (DOHI BCE3POCTAIOUMX 00CATIB iH(OpMAIlii, 0 HeoOXiaHa
JUISL TIPUAHATTS pillieHb, 3HAYHOI BAark pIIIeHb 1 MPsAMOI 3aleKHOCTI pe3yNbTaTiB il
OMEpPaTUBHHUX CIYXO BiA pillleHb, SKi MPUIMAIOTHCS, MOXKHA 3pOOMTH BHCHOBOK MPO
HasBHICTP TPAKTHYHOI TOTpeOM IMOJO CTBOPEHHS Ta 3acTOCYBaHHSA 3aco0iB
aBTOMAaTM3aIlii IO MalTh MOXIMUBICTE CaMOCTIHHOIO  BIiJHOBJIEHHS  CBOIX
(YHKIIOHATFHAX MOKJIMBOCTEH i ] BIUIMBOM JIeCTa01Ii3y0unx (hakTopiB.

JIBi MHOXKMHH €JIEMEHTIB X Ta Y TNOB'A3aHi (QyHKIIOHAJIBEHOIO 3aJIEXKHICTIO, SIKIIO
KOXXHOMY €JIEMEHTY xeX MOJKe OyTH IOCTaBICHHMIl B OJHO3HA4HY BiJIOBIAHICTH
eJIEMeHT y ¢ Y . Ll 3aneXHiCTh Ha3UBAETHCS (PYHKIIIEIO, SIKIIO MHOXKHHA X - BEKTOPH, a
MHOXXHHA Y - cKaymsipu. OIHAK iCHYIOTh M TaKi 3al€XHOCTI, ¢ KOXXHOMY BEKTOpPY x
CTaBUTBCSL Yy BIJNOBIAHICTD YHCIO y, OTPUMaHE 3a JOIOMOIOI0 BHIIAJKOBOTO
BUNPOOYBaHHs, 3TiHO YMOBHOI IIUIBHOCTI P(y|x). IHaKmle KaKydd, KOKHOMY x
CTaBUTHCS Y BiMOBIHICTE 3aKOH P(y|x), 3TIHO 3 SKMM y BHIIaJIKOBOMY BUIPOOYBaHHI
peanizyeTbes BUOIp y .

IcHyBaHHS TaknX 3aneXHOCTEH BimoOpaka€ HasIBHICTh CTOXACTHYHHX 3B'SI3KIB MIiX
BEKTOPOM x 1 ckamapoM . [loBHe 3HAHHS CTOXaCTHYHMX 3B'S3KIB BHMarae
Bi/IHOBJIEHHS YMOBHOI IIINBHOCTI P(y|x). OJHAaK, 3aBJaHHS BiJHOBJICHHS YMOBHOI
LIJTBHOCTI Haa3BHYalHO Baxkke. [IpoTe 3a3BHuail Ha MpakTUIli (HAOpHKIaJ, B 3aadax
00poOKH pe3ysbTaTiB BUMIPIOBAHHS) TOTPIOHO 3HATH HE LIUIBHICT P(y|x), a JHIIE
OoIHy 3 T XapaKTepHCTHK: (YHKIIO YMOBHOTO MAaTEMaTHYHOIO CIIOJIBaHHSI, TOOTO
(yHKIiIO, SKa KOXXKHOMY X CTaBHTh Y BIANOBIJHICTH 9YHCIO y(x), IIO IOPIBHIOE
MaTeMaTHYHOMY O4iKyBAaHHIO CKAIApa Y

y() = [yP(y | x)dy -
@yHKLiA y(x) HA3UBAETBCS PErpeciero, a 3aBJaHHS BiJHOBICHHs (QYHKIIT yMOBHOTO
MaTEeMaTHIHOTO OYiKyBaHHS — 3aBIAaHHSIM BiTHOBJIEHHS perpecii .

Hayxosuii kepisnux — Keacnixog B.I1., 0-p mexn. nayk, npogecop
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KOMITIOTEPHI TEXHOJIOI'TI

KOMII'’IOTEPU30BAHI CUCTEMH YIIPAB/IIHHA

V]IK 81.322.2 (043.2)
Beasikos O.0.
Hayionanvnuii asiayitinuil ynisepcumem, Kuis

METOAU INIAHYBAHHSA JIbOTHUX BUITPOBYBAHb

KosxeH HOBHH JiTak MPOXOAUTH 3 MOMEHTY HOT'O CTBOPEHHS i JI0 BIPOBAJDKEHHS B
MacoOBY CKCIUTyaTallifo psa BUIPOOYBaHb: BIAMPAIIOBAHHS HA JIITAIOUHX JIA0OPATOPIIX
HAMOTBII BiAMOBIAaJBHUX YCTAHOBOK 1 arperartiB JOCITIJHOTO JIiTaka, 3aBOJCHKI
BUTIPOOYBAaHHS JIOCIIHOTO JiTaKka; eKCIUIyaTaliiiHi BHIPOOYBaHHS JoCHigHOl cepil
JiTaKiB 1 BUNIPOOYBaHHS JIiIEPHUX JIITAKIB cepiil Ta iH.

OnHak yMOBH IpPOBEAEHHS JIHOTHOTO EKCIIEPUMEHTY, Jiama3oHH OOCTEeKyBaHUX
IIBAAKOCTEH MOJBOTY, BUCOT, KyTiB aTakH i guces M, KUIBKICTh XapaKTEPUCTHK i 0OcsT
iHdopmarii Ha IUX BUMPOOYBAHHAX, 3BUYAHO, Pi3HI 1 BU3HAYAIOTHCSA 3a3BHYAl THMHU
3aBIAaHHSAMH, SIKi O€3MOocepeHbO BUPIMIYIOTECS B KOKHOMY BHJI1 JILOTHUX BHIPOOYBaHb
JTaKa.

OcHOBHa MeTa eKCIUTyaTalliifHUX BHIPOOYBaHb JiTaka IOJISTa€ y BHSBICHHI BCIX
HAWOLTBII XapaKTepHUX OCOOIMBOCTEl HOro HAa3eMHOI Ta JBOTHOI EKCIUTyaTarii,
MPUIOATHOCTI 1 JOCKOHAJOCTI JOMOMDKHOTO YCTaTKyBaHHS 1 TEXHIUYHHX 3aco0iB, y
BUSBJICHHI 1 perjaMeHTalii yMoB, HIO 3a0e3MedyloTh HAHOUIBIIy pPEryJIsIpHICTH Ta
€KOHOMIYHICTh MTOJILOTIB Ha HOBOMY JIiTaKy B 3aJIS)KHOCTI BiJl MPH3HAYEHHS OCTAHHBOTO.

B xoxmi BumpoOyBaHb MEPEBIPAIOTHCS 1 YTOYHIOIOTHCS PETJIAMEHTH TEXHIYHOTO
00CITyroByBaHHSl JIiTaka, KEpPiBHHULTBA II0 IOro JILOTHOI eKCIUTyaTamii i TeXHimi
MUTOTYBaHHA 1 Pi3HI iHCTPYKii. MeToauKa TH0THUX BUITPOOYBaHB JiTaKiB Oe3MepepBHO
YIOCKOHATIOEThCS. B MIpy MOSBM HOBOI aBiamiifHOi TexHikM Ta ocobiauBocTed i
3aCTOCYBAaHHS, @ TAaKOX y Mipy MOJAJbIIOrO BJOCKOHAJEHHS SK BHMIipIOBAIBHOL
armapaTypH, TaK i METO/IiB MallIMHHOT 0OPOOKHM pe3yNbTaTIB JTHOTHOTO EKCIICPHMEHTY.

3ajaya BH3HAYEHHS MICLS Ta NPUYMH BUHUKHEHHS MOMJIMBHUX HECHPAaBHOCTEH €
JOCTaTHBO CKJIAJHOW; Ti TMpaBHJbHE BHUPIIICHHS MOXJIMBE JIMIIEC TPH BpaxyBaHHI
BEJIMKOI KITBKOCTI PI3HOMAaHITHHX (akTOpiB Ta MOOYIOBH CKIATHOI MaTeMaTHYHOI
MOJIeTi. AHATITHYHUX 3aleXHOCTell Ta (OpPMalbHUX METOIUK, sIKi I03BOMSUIH O
BPaxOBYBAaTH OTPUMaHi IIPU BUIPOOYBAaHHAX 3HAYCHHS TAPaMETPiB BY3JIOBHX SJIEMEHTIB
JIiTaka Ta MPOrHO3yBaHHS MOXKIMBHX HECIIPAaBHOCTEH Ha CHOTO/IHI HE iCHYE.

¥ mexax oknangy Oyio:

— MPOaHaJIi30BaHO Ta MPECTABICHO METO/I IUIAHYBAaHHS JILOTHUX BHIIPOOYBAaHB;

— chopMyJTIOBaTH TIPUHIWMNN BUSIBJICHHS MOXJIMBUX HECIPAaBHOCTEH BY3JIOBHX
CJICMCHTIB JIITAKIB MiJ] Yac eKCILTyaTallil;

— MpOBEJCHO KiIacH(iKalilo IPUYMH ITTOSBU MOXKIJIMBHX HECIIPAaBHOCTEH BY3JIOBHX
eJIEMEHTIB, BH3HaueHO Ta (hopMasizoBaHO (JaKTOPH, Ha OCHOBI SIKHX IPOBOJSTHCS
BUTIPOOYBaHHSI.

IIpoBenena pobora [103BOJMTH pO3MOYATH MOOYNOBY MaTEMAaTHYHOI MOJei
IUTAaHyBaHHS JIbOTHUX BUNPOOYBaHb 3 ypaxyBaHHSM, SIK ONHMCAHUX IapaMeTpiB, Tak i 3
MOXJIMBICTIO BBEJICHHS JI0 MOJIEJIi HOBHX ITapaMeTpiB OIiHIOBAHHSI.

Hayxosuii kepisnux — O.€. Jlumeunenxo, 0-p mexw.. HayK, npogecop
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HOBI T'PA®IYHI TEXHOJIOI'Ti B IPOI'PAMI 3DMARK

3dMark mo3MmiOHYeTBCS  PO3pOOHMKAMH  SIK  OO'€KTHBHUM, HE3aJICKHHH,
HEWTpaJIbHUI 1 JOCTOBIpHWH 3aci0 JUIl TeCTyBaHHS NMPOAYKTHBHOCTI 1 CTaOLIBHOCTI
KOMIT'FOTEPHHUX CHUCTeM. Binbil Toro, po3poOHUKH Mo3uiionyoTs 3dmark, ocobauso ii
irpoBi TecTH, K MalOyTHE KOMIT'IOTEpHHX irop. Tak, y BCiX IrpoBHX TecTax
BHUKOPHUCTAHO TpagidHi TEXHOJOril, sKi 3HAXOMAThCA Ha eTami JOOIpAIIOBaHHS 1
BIIPOBa/DKEHHS B KOMITIOTEpHI irpu, a iHoxi i1 abcomoTHO HOBi. BaratomoroxoBuii
peunepinr B DirectX 11 mae MoximBicTe BUKOpucTOoBYyBaTH BCi sinpa CPU mns
BHUKOHAHHS 33/1a4 peHjaepinra. MoxJmBicTs BUKOHYBaTH Herpadivni 3apnannas Ha GPU
TaKOXK CTaja JIOBrO OYiKyBAaHOIO HOBHHOIO B CIMCKy HOBOBBeneHb DirectX 11. Bei
obuncIIoBaNbHI 3a1a4i, SKi MOXYTb OyTH €(QeKTHBHO pO3MapaieleHi, — HaIpHUKIa,
(bi3uYHI PO3paxyHKH i aITOPUTMH IITYYHOTO IHTEJIEKTY, — CTaI0 MOXJIMBO BUKOHATH Ha
GPU, i naityacrinie — HabaraTo mBu e, Hixk Ha CPU.

Tecemnsiis — e TEXHOJOTIs, 3a HOIOMOTOK SKOI MOKINBO 30UIBIINTH KIIBKICTH
0araToOKyTHHKIB B NOJIIroHi. [Ipy iboMy KOXeH 0araTOKyTHHK MOJEINi po30MBaETHCS HA
3aJlaHy KIUIBKICTh TIOB'I3aHMX OaraTOKYTHHKIB, $Ki «IIMKYKOTHCS» BIAMOBITHO JIO
3araJIbHOr0 HamnpsMy MOBEpXHi Mojeni. TakuM LIIIXOM MOXHA CHOYAaTKy CTBOPHTH
MPOCTy MOAETh, & MOTIM IIBUIKO 1 MPOCTO MiABHIIMTH i1 AeTamizamiro. B ocHOBI
TeceNsii 3HaXOAUThCA ifesl MPO Te, IO MpH 30UTBIICHHI BiJCTaHi Bi 00'€KTy, 3
MPOTIOPIIIfHAM 1l 3MCHIICHHSAM JeTani3aiii, 30BHINIHIA BUIA 00'€KTy 3aJUIIUTHCS
THM CaMHM. SIKIIO BiTaINUTH KaMepy Bin 00'€KTy, TO IPH IbOMY MOYKHa 3MEHIIMTH
KUIBKICTh TIOJIITOHIB Ha O0'€KTi, a 30BHILIHIN BUIIIAA 00'€KTY Bi3yaJbHO 3QJTHIIMTHCS
THUM caMHM. BipHO i 3BOPOTHE — y Mipy HaOIIKEeHHS 10 00'€KTY, KUTBKICTD TPUKYTHHKIB
B 300pakeHHI 00'€KTY CITiJ] 301IBIIHUTH.

OCHOBHOIO TIEpEBAror0 TecelsILil € Te, IO TPH 3arajJbHOMY IPOPaxyHKy KapTUHKH
cepelHs KUTbKICTh TPUKYTHHKIB Ha KaJp 3aJHIIA€ThCS HE3MIHHOIO, HE3alIe)KHO Bij TOTO,
HACKIIBKU MH BiIjaJieHi Bil 00'€KTY CIIOCTEPEKEHHSI.

IIponec Tecemsmnii 06'exty mounHaeTsest 3 Hull Shader (moBepxueBmii meiinep) — Bin
Oepe KOHTPOJBHI TOYKH, MICIS 4Oro OOYHCIIOE MOTpiOHWK piBeHb Tecenmsmii. [ami
KOHTPOJIbHI TOYKHU TiepenaroThess B Domain Shader (momennuit meiinep). Cam tecensrop
HE Ma€ HiSIKMX JaHUX TPO KOHTPOJIbHI TOYKH. 3aMiCTh I[bOTO, TECEIATOPY HAAAI0Th
JIesIKy KUTBKICTh TapaMeTpiB Tecelslil, 3a JOMOMOTOI0 SIKHX 1 3a/Ia€ThCsl HEOOX1THUI
piBeHB Tecemsmii Ha INeBHiH obmacti 00'ekTy. Moxynp Tecemsmii BKIIOYAE KOMIUIEKT
(GyHKIIH IU1s1 KUTBKOX METOMIB poOoTH. PO3pOOHMK TakoX MOXKe 3aJaTh OJWH 3 HUX.
TecensiTop BUmae nomeHHi Touku (domain points) i gaHi Torosorii 06'€KTy TecemsIii.
3pemToto, JOMEHHI TOUKK nepenatoThess B Domain Shader, skuii cTBOpUTH Ha iX OCHOBI
BEpIINHH, SKi CTAaHyTh JOCTYIIHI HACTYIHII YacTHHI KOHBEepa.

Hayxosuil kepisnux — O.M. [1a30K, kauno. mexu. HayK, OoyeHm
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MAIINHHE HABYAHHSA

MalyHHe HaBYaHHS — L€ PO3JiJ IUTYYHOTO IHTEJEKTy, L0 BHBYAE IHUTaHHI
moOyfoBH Ta JOCTIDKCHHS CHCTEM, SIKI MOXYTh CaMOCTIHO HABYaTHUCBh,
BUKOPHCTOBYIOYH HajaHi iM JaHi.. B OCTaHHE ACCATWIITTS MAIIMHHE HaBYAaHHS Jajlo
HaM CaMOKepOBaHi aBTOMOOLTI, po3Mi3HaBaHHS MOBH, €(pEeKTHBHHUI BEO-TOIIYK 1 3HAYHO
MOKpaIlleHe PpO3yMiHHS JIFOJCHKOTO TIeHOMYy. MalMHHe HaBYaHHS — HACTIIBKU
PO3MOBCIO/PKEHO B HAIll Yac, 0 BH, MOXJIMBO, BUKOPUCTOBY€ETE HOTO AECATKH pa3iB Ha
JICHb, HAaBITh HE 3/I0TaJyIOUKCh MpO Lie. baraTo JOCIiIHKUKIB BBaXKAIOTh, IIO L€ TAKOX
HaHKpamui MUIsX 10 ITYYHOTO IHTEIEKTY, TIOPIBHSIHHOTO 3 JIFOJICHKHM.

VY 1959 poui Apryp Camroens BU3HAYMB MalllMHHE HaBYaHHA SK «O01acTh HAYKH,
110 HaJIa€ KOMIT F0TepaM MOXKJIMBICTb HaBYATHCS, HE Oy Iy4H SBHO 3alIPOrPaMOBaHUMU.
€ TpU OCHOBHI NPUYMHM HEOOXIAHOCTI MAIIMHHOTO HAaBYaHHS, KOJIM HETOCTaTHHO
TIPOCTO 3arporpamyBaty komi orep. [lo-miepire, po3poOHUKH HE MOXYTh Nepe10aunTn
yci cuTyallii, B SIKHX MOXE BHABHTHCH MaiinHa. Hanpukinag po6oT, po3pobneHuii st
MIPOXO/IXKEHHS JIAOIPUHTIB, MYCHTh J[i3HABATUCSI TUIaH KOYKHOTO HOBOTO JIA0ipHUHTY, KU
Homy Tparutsietbes. [lo-mpyre, po3poOHUKH HE MOXYTh MepeA0aInTH YCi 3MIiHH 3 4aCOM:
mporpaMa Jjisi MPOTHO3YyBaHHS MHiH Ha (OHOOBIM OipKi MYyCHTh HaBYATHCSA IS
ajanTamii, KOJTM YMOBH Ha PUHKY 3MiHIOIOThCA. [lo-Tpere, iHOmI JrOIM HE MAalOTh
JKOJTHOTO YSIBIICHHS NPO Te, SK 3amporpamyBatH po3B’si3ok. Hanpukmana, Oinbrricts
mozaell moOpe pO3MI3HAIOTH OONUYYS CBOiX 3HAOMEX, ajle HaBiTh HaKpali
MPOrpaMiCTH HE MOXYTh CTBOPHTH MpOTpaMy JUlsi aBTOMATHYHOTO BHKOHAHHS Ii€l
3a/1a4i, He BUKOPHCTOBYIOYH AJITOPUTMH HAaBYaHHS.

HaBuaHHs, 5K i iHTEJIEKT, OXOIUTIOE TAaKHH IIMPOKHI CIIEKTP MPOLECIB, 10 CKIAJHO
naté HoMmy TouyHe BH3HaueHHs. CIIOBHHKOBI BH3HA4eHHS BKIIOYAIOTh Taki ¢pasm, sk
«OTpUMYBAaTH 3HAHHS, PO3YMiHHA a00 BMIHHA 3a JIOIIOMOTOI BHBYCHHS,
IHCTPYKTYBaHHs a00 JOCBiTy» 1 «MOaUQiKallisi HOBEAIHKOBOI TEHICHIIIT Yepe3 TOCBim».
30010TH 1 TICHXOJOTH BHUBYAIOTh HABUAHHS JIIOJEH 1 TBapWH. ICHyIoTH mapainerni Mix
TBAPUHHMM 1 MAIIMHHHUM HaBYaHHSAM. 3BHYaiHO, 0arato TEXHIK Yy MAalIHHHOMY
HaBYaHHI TOXOAATH BiJl HAMaraHb IICUXOJIOTIB IOKPAIIUTH CBOI TEOpii JIOJACHKOTO i
TBapMHHOTO HaBYaHHS dYepe3 oOumcimroBanbHI Moneni. Ll{omo mammH, MM MOXeMo
CKa3aTH, Iy)Xe IIMPOKO, M0 MallMHa HaBYAEThCS KOJIM 3MIHIOE CBOIO CTPYKTYpY,
nporpamy abo faHi (y BIANOBiAb Ha 30BHINIHIO iH(GOPMALIiO) TaKUM YHHOM, LIO ii
ouiKkyBaHa MaiOyTHsS HPOLYKTHBHICTh MOKpAIIYEThCs. MallMHHE HaBYaHHS 3a3BHYail
3aCTOCOBYETHCS LIS 3MiH Y CHCTEMax, III0 BUKOHYIOTh 3aBIaHHsI, OB s3aHi 31 IITYYHUM
iHTenekToM. Taki 3aBIaHHSA OXOIUTIOIOTH PO3MI3HABAHHSA, AIaTHOCTHKY, IUIAHYyBaHHS,
KOHTPOJIOBAaHHSI POOOTIB, MPOTHO3YBaHHS 1 Take iHmIe. «3MiHaAMI» MOXYTh OyTH abo
MOKpAIIECHHS BXKe POOOYHX CHCTEM, 00 CHHTE3 LIIIKOBHUTO HOBHX.

Hayrosuii kepisnux — O.M. I'nazox, kano. mexu. HayK, OOyeHm
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KPUTUYHA YPA3JIUBICTD Y PHP

3HalizieHa TIOMIUIKA, SIKa TO3BOJIAE BiAJATICHO CKOMIPOMETYBAaTH LITBOBY CHCTEMY
3a JIOMOMOToI0 IIKiamuBoro ceptudikary X.509. X.509 — me xpunrorpadivqumit
cranpapt ITU-T mnsa indpactpykrypu Binkpuroro (my6miunoro) xmoda (Public Key
Infrastructure, PKI) Tta indpactpykrypn ympasninas mnpusinesmu (Privilege
Management Infrastructure, PMI)).

X.509 BusHauae cranmaptHi ¢popmaru s ceprudikaris Bigkpuroro kimoda (Public
Key Certificates), crucky Bimknukanux ceptudikariB (Certificate Revocation Lists),
atpuOyTiB ceprudikariB (Attribute Certificates) Ta anropuT™m Bamigamii OUIIXY
ceprudikarii.

V¥ Git-penosiTopii momynsapHoi MoBH nporpamysanas PHP 3'sBuocst BunpaBieHHs
0e3meKu ISl KPUTUYHOI YPasIMBOCTI, IO JO3BOJSIA MOTEHI[IHHOMY 3TOBMHCHHKOBI
BHJIQJICHO BHKOHATH JIOBUIBHMI KOJX Ha CHCTEMi, IO aTaKyeThCs. Bumaakis
SKCIUTyaTallii JaHOi TIOMIJIKH JI0 BUXOy OHOBJICHHS 3a(iKCOBaHO He OyJIO.

B xopzi BUBYEHHS AaHOI ypa3aMBOCTi OyJI0 3'iCOBaHO, 110 B OAHi 3 ¢pyHkuiii PHP ,
110 BUSIBISIETBCS B mporieci 00pobku X.509 ceprudikatib.

VYpaznuBicTe icHye 4epe3 moMwiky y ¢yHkmii "asnl time to time t()" y daiimi
ext/openssl/openssl.c, sxa BukiIHKaeTbes mpu odpodui X.509 ceprudikaris. B xomi
¢yHkmii MicTamacs mommika poOoTH 3 OydepoMm. BHKOpHCTOBYIOWH IO MOMHUJIKY,
BiJIJTAJICHUH KOPUCTYBad MOXKE 32 JOIIOMOTOIO CIIEIianbHO ChOPMOBAHOTO CepTURIKATY
X.509 BMKIMKATH IOIIKOHKEHHS ITaM'ATi, MiCs I[LOr0 MOKJIMBO BUKOHATH JOBIILHHUI
KOJI Ha I[IJILOBIH CHUCTEMI.

L1st nomusika 3auinae Biapasy tpu riku PHP: 5.3.27, 5.4.22, 5.5.6 1 ix paniui Bepcii.

Po3p’s30k: BeranoButn Bumnpaenenus 3 GIT penos3utopiss BupoOHuka. (Bapro
BpaxoByBaTu, mo Hampukinii 2013 poky aamiHicTpamiss web-caiity php.net ckuHyna
mapoJii CBOiX KOPHCTYBadiB, 0 Oyiio 3pobieHe sk 3amo0iKHU 3aci0 micis XakepebKol
aTaky Ha pecypc. Sk moBimoMIsmIOCs, Hi git-pero3itopii, Hi 3aBaHTa)KyBaJIbHI apXiBH B
XOJIi IHIIUJICHTY HE MOCTPasKIalI. )

Ilpn npoexryBanni moBn PHP He Oyno Bix movaTKy y IOCTaTHBOMY CTYIICHI
BpPaxoBaHO THTaHHA Oe3mneku. Po3pi3HeHiCTh 3aco0iB MOBM ISl OYMIICHHS Ta
HOpMaJTi3auii JaHuX mepex IXHIM BUKOPUCTAHHSIM y PI3HUX ONEpaLisX € MPUBOIOM JUIS
BUHUKHEHHS B 3aCTOCYHKaxX BPa3JIMBOCTEH, IO JO3BOJAIOTH 3/IHCHUTH MiACTaHOBKY
SQL-kony abo BOynoByBaHHs JavaScript Ha CTOPIiHKY.

3ragku TakoX 3aciIyroBy€ MiaxiA "HeOe3NedHUil 3a YMOBYAHHIM", KU TUTBKH
OCTaHHIM YacoM cTaB meperagatucs po3poOHmkamMu PHP, Hanpukiran, npuauHOIO
0araTboX Bpa3IMBOCTEH € BHUKOpHUCTAHHS register globals i miaTpuMKa BHKOHAHHS
30BHIMHBOTO Koy 3a URL B aupekTusi include.

Hayrosuii kepisnux — O.M.I1azox, kano. mexm. HayK, 0oyerm
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KPUTUYHA YPA3JIUBICTD Y PHP

3HaliieHa TIOMIUTKA, SIKa JTO3BOJIAE BiAJATICHO CKOMIPOMETYBATH LITBOBY CHCTEMY
3a JIOMOMOTol0 IIKimmuBoro ceprtudikary X.509. X.509 — me xpunrorpadivqumit
cranmapt ITU-T mnsa indpactpykrypu Bimkpuroro (my6miunoro) xmoda (Public Key
Infrastructure, PKI) Tta indpactpykrypn ympaBninas mnpusinesmu (Privilege
Management Infrastructure, PMI)).

X.509 BusHauae cranmaptHi ¢popmaru mis ceprudikaris Bigkpuroro kimoda (Public
Key Certificates), crucky Bimknukanux ceptudikariB (Certificate Revocation Lists),
atpuOyTiB ceprudikariB (Attribute Certificates) Ta anropuT™m Bamigamii OUIIXY
ceprudikarii.

V¥ Git-penosiTopii momynsapHoi MoBH nporpamysanus PHP 3'sBuocst BunpaBieHHS
Oe3nexu ISl KPUTUYHOI YPas3IMBOCTI, IO JO3BOJISIA MOTEHI[IHHOMY 3TOBMHCHHKOBI
BHJIAQJICHO BHKOHATH JIOBUIBHMI KOJX Ha CHCTEMi, IO aTaKyeThCs. Bumanakis
SKCIUTyaTallii JaHOi TIOMIJIKH 10 BUXOy OHOBJICHHS 3a(iKCOBaHO He 0yJIO.

B xopi BUBYEHHS AaHOI ypa3aMBOCTI OyJI0 3'icOBaHO, 110 B OAHi 3 ¢pyHkuiii PHP ,
110 BUSIBISIETBCS B mporieci 00pobku X.509 ceprudikatis.

YpaznuBicTe icHye 4epe3 moMwiky y ¢yHkmii "asnl time to time t()" y daiimi
ext/openssl/openssl.c, sxa BukiIHKaeTbes mpu odpodui X.509 ceprudikaris. B xoxi
¢yHkmii MicTiimacs mommika poOoTH 3 OydepoMm. BHKOpHCTOBYIOUH IO MOMHUIIKY,
BiJIJTAJICHUH KOPUCTYBad MOXKE 32 JOIIOMOTOIO CIIEIianbHO COPMOBAHOTO CepTURIKATY
X.509 BMKIMKATH IOIIKOHKEHHS IaM'ATi, MiCIs I[LOr0 MOKJINBO BUKOHATH JOBIILHHUI
KOJI Ha I[IJILOBIH CHUCTEMI.

LIst nomusika 3auinae Biapasy tpu riku PHP: 5.3.27, 5.4.22, 5.5.6 1 ix paniui Bepcii.

Po3p’s30k: BeranoButn Bumnpaenenus 3 GIT penos3utopiss BupoOHuka. (Bapro
BpaxoByBaTu, mo Hampukinii 2013 poky aamiHicTpamisi web-caiity php.net ckuHyna
MapoJii CBOiX KOPHCTYBadiB, 0 Oyiio 3pobieHe sk 3amo0iKHUI 3aci0 micis XakepebKol
aTaky Ha pecypc. Sk moBimoMsmIOCs, Hi git-perno3itopii, Hi 3aBaHTa)KyBaJIbHI apXiBH B
XOJIi IHIIMJICHTY HE TMOCTPaXKIalI. )

Ilpn npoexryBanni moBn PHP He Oyno Bix movaTky y IOCTaTHROMY CTYIICHI
BpPaxoBaHO THTaHHA Oe3mneku. Po3pisHeHiCTh 3aco0iB MOBM Uil OYMIIEGHHSA Ta
HOpMaJTi3amii JaHuX mepex IXHIM BUKOPUCTaHHSIM y PI3HUX ONEpaLlisX € MPUBOIOM JUIS
BUHUKHEHHS B 3aCTOCYHKaxX BPa3JIMBOCTEH, IO JO3BOJAIOTH 3/IHCHUTH MiACTaHOBKY
SQL-kony abo BOynoByBaHHs JavaScript Ha CTOPiHKY.

3ragku TakoX 3aciIyroBy€ MiaxiA "HeOe3NeuHUil 3a yMOBYAHHIM", KU TUTBKH
OCTaHHIM YacoM cTaB meperagatucs po3poOHukamu PHP, Hanpukian, npuauHOIO
0araTboX Bpa3IMBOCTEH € BHUKOpHUCTaHHsS register globals i miaTpuMKa BHKOHAHHS
30BHIMHBOTO Koy 3a URL B aupekTusi include.

Hayrosuit kepisnux — O.M. I'nazox, kano. mexu. HayK, OOyeHm

45



XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYEHHX i CTYy/IeHTIB
«IIOJIT. CYHACHI NPOBJIEMHA HAYKHN»

YK 004.432.2(043.2)
TI'onoBuancbka A.B., Pyazeii T.1O.,
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

CYYACHI BUMOI'M 10 BE3JIPOTOBUX MEPEXK

IIpm mpoexTyBaHHI 1 CTBOpeHHI OE3JPOTOBHX MEpeX Bce OLIBII CyBOpi BUMOTH
TIPE'ABISTIOTECS. IO X TIPOITyCKHOI CIPOMOXKHOCTI. Mepeki HOBHHHI 3a0e3nedyBaTh
JNOCTAaTHIO  TPONYKTHBHICTH Uit~ OAHOYACHOTO  HAJAHHA  IHTEPaKTUBHUX
MYJIBTHMEIIHUX JTOAATKIB BEJIUKIH KUTBKOCTI KOPUCTYBAadiB.

BaxnmBoro BHMOroo € HamiHICTH Mepexi Ta Oesmeka iHdopmarii y Hil. Sk i
Oararo iHIIMX IHHOBAIIMHUX TEXHOJIOTiH, 0E3POTOBI Mepexi MmpuHEeCTH 3 co0o He
TUIBKU HOBI BHTOAH, ane i HOBI pm3uku. bym Wi-fi moponus 1ise moKoiHHS Xakepis,
o0 CIeHiaTi3yloThcd Ha BHHAXOIlI HOBHX CIOCOOIB 3JI0My KOPIOPAaTUBHHX
1HQPACTPYKTYp 1 aTak KopucTyBadiB. TpaauiiiiHi APOTOBI MEpeXi BUKOPHCTOBYIOTh JIJIst
nepenadi JaHMX KaOesb, SKUH BBAXAETHCS «KOHTPOJIBOBAHHMY» CEPEIOBHUIIEM,
3axXHIEeHUM OYAIBISIMHU 1 IPUMIIIEHHSIMH, A€ BiH MPOKIaJeHUH. 30BHIMIHIN Tpadik, Mo
BXOJIMTh B 3aXHIICHUN CETMEHT Mepexi, QUIBTPYeThc OpaHIMAayepoM 1 aHANI3YEThCS
cucremamu IDS/IPS. [ns Toro, mo6 oTpuMaTH AOCTYN JO TaKOTO CETMEHTY APOTSHOI
Mepexi, 3TIOBMUCHUKOBI HEOOX1THO MoonaTH abo cucreMy (isumyHoi Oe3meku OyaiBii,
abo Opanmmayep. Y pa3i k Oe3IPOTOBHX MEpek BUKOPUCTOBYETHCS BIIKPHUTE
CEepeZIoBUIE 3 MPAKTHYHO MOBHOIO BiJCYTHICTIO KOHTPOJIIO JOCTYIy. 3a0e3MeduTH
eKBIBaJICHT (i3UMIHOI OS3MEeKH APOTOBHX MEPEX TYT MPOCTO HEMOXKIUBO. be3napoToBuit
CerMEHT Mepexi crae MOCTYNHHM 3 iHIIOTO MOBepXy abo 30BHI OymiBmi: €IMHOIO
¢bi3nuHOI0 MekKero 0e3MpOoBiIHOI Mepexki € piBeHb caMoro cUrxamty. Tomy, Ha BiIMiHy
Bil IPOTOBUX MEpeX, [ TOYKa MiIKIIOYEHHS KOPUCTyBada Bioma, IO Oe3IpOTOBHX
MOXHA Mi'eqHaTHCs 3BiAKH 3aBrofHo. IIpu mpoMy mpuiiMad, IO MpaLioe TiTbKH Ha
MPOCITYXOBYBaHHs1, B3araji HEMOXIIMBO BUSBUTH.

. Haniitamii 3axuct Ha 6€3ApOTOBOMY CErMEHTI Mepeki Ha piBHI aOOHEHTCHKOTO
Tpadiky 3a0e3medyeThcss BUKOpHCTaHHAM Tnpotokory WPA  (802.1x/EAP) -
ayteHTHOikanii i komyBaHHS Tpadiky. Ha piBHI KopmopaTMBHOrO KOpHCTyBada
BHKOPHCTOBYIOTECSI JJOJATKOBI MEXaHi3MH, II0 BKIIFOYAIOTh OUTBII JOCKOHAJI CrIocoon
ayTeHTU(GIKAIil TpH TMIAKIIOYCHHI J0 MEpeki: OibIl KPUNTOCTIHKI METOIU
mmpyBaHHs, TUHAMIYHY 3aMiHy KJIIOYIiB IIM(PYBaHHS, BUKOPHCTAHHS MEPCOHAIBHUX
MDKMEpEKEBUX E€KpaHIiB, MOHITOPUHT 3aXHIIEHOCTI OEe3IpOTOBOi MEpeXi, TEXHOJIOTiI0
BipTyaJIbHUX IPUBAaTHUX Mepexk VPN 1 1.1

Kpim Toro, 9acTo BUCYBaroThCS cHel(iTHi BUMOTH JI0 PO3MOJULY TOUOK JIOCTYIIY i
TakuM (yHKIISIM, K TonepenHst ayTeHTHdikaniss WPA2 abo xemryBanns kimouis (Key
Caching), s Tak 3BaHOI Oe3MIOBHOI ecTadeTHOI Iepefadi CHTHANy BiJ CTaHIIl IO
crannii (Seamless Handover). MobGinbHicTs 3a0e3medye Oe3MOBHE IEpEeMIIICHHS
MOOUTEHUX aOOHEHTIB 13 30HW Jii onmHi€l Touku moctymy mo iHmoi. [ms 1poro
niepe10aueHi CrienialibHi IPOIelypH CKaHyBaHHS 1 IPUEIHAHHS.

IIporpec Tak camMoO € BHUMOTOK OO0 OE3IPOTOBHX MEpPEX, TOMY BHPOOHUKH
0e31poToBOrO 00NMaHAHHS HE MEPEPUBAIOYNCH Hi Ha CEKYHIy MOKPAIIYOTh TEXHOIOTIi
Ta SIKICTh palioOMEPex.

Hayxosuii kepienux — O.M. [ 1a30x, kano. mexu. Hayk, 0oyenm
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KOMITIOTEPHI TEXHOJIOI'TI

YIK 004.81:159.953.5:371.693:378(043.2)
I'pinuenxo J1.B.
Hayionanvnuii asiayitinuil ynisepcumem, Kuis

IMITALIHI KOMIT'IOTEPHI MOJEJ
AK IHCTPYMEHT MOJIEPHI3ALIT BULLOi OCBITH

CrpiMKHI pO3BUTOK iH(GOPMALiHHUX TEXHOJOTIH Ja€ MOXJIUBICTH BIIPOBAIUTH B
CydYaCHHI OCBITHIM TIpoIleC IHHOBAIIWHI METONM HABYAHHS, CEPEl SKUX OCOOJIUBE
3HAUCHH 3aliMaloTh KOMIT'IOTepHI iMiTaniini moxeni (KIM).

CyuacHe KOMIT'IOTEPHE MOJIEIIIOBAHHS BHCTYIA€ SK 3aci0 CHUIKYBaHHS IOl
(oOMmiH iHpOpMAIIHIMY, KOMII'TOTEPHIMH MOJETSIMH Ta IPOTrpaMaMH), OCMHCICHHS 1
T3HAHHS SBUI HABKOJIHITHBOTO CBITY (KOMITIOTEPHI MOJENI COHSYHOI CHCTEMH, aToMa
1 T.OL), HaBYaHHS 1 TpeHyBaHHs (TpeHaKepH), omTHUMizamil (mimgbip mapaMerpis).
[TOHATTS KOMITTOTEPHOTO MOJENIOBAHHS TPAKTYEThCS IMUPIIE TPAJUMIHHOTO IOHATTS
«vozmemoBanHs Ha EOM». V¥V pamMkax Hamoro mOCHIIKEHHS KOMITIOTEpHE
MOJIETTIOBAHHSI MH PO3IIAAEMO K METOJ| BHPIIICHHS 3aBJaHb aHaNi3y abo CHHTE3y
CKJIaJIHOT CHCTEMH Ha OCHOBI BUKOPUCTAHHS il KOMIT'FOTEPHOT MOJIETI .

ImitamiiiHe MoAenrOBaHHSA Mae LUMH psAn cruenudiyHux puc. IcHye kiibka cxem
moOynoBu imiTaniitaux wmoxeneid. I1lo6 moOymyBaTu sIKiCHy iMiTamiiiHy MoOJenb,
HEOoOXiHO, 30KpeMa, HACTyIHE:

- IEBHUM CIIOCOOOM MPEICTABUTUH B MOJCTI JWHAMIKY (pyX) cUCTeMH (1€ MOXKe
OyTH OMHKCAHO 3a JIOTIOMOT OO MOi, poOiT, Mpo1eciB);

- BU3HAYUTH CMOCI0 3MiHM MOJENBHOTO Yacy (TyT BHIOUIAIOTH MOJCTIOBAHHS 3
MOCTIfHAM KPOKOM 1 MOJICITIOBaHHS 3 OCOOJIMBHX CTaHiB).

3acTocyBaHHsS IMITAallifHUX Monenel mae Oe3niu mepeBar B MOPIBHSHHI 3
BUKOHAHHSM €KCIIEPUMEHTIB HaJ pEajbHOI0 CHUCTEMOI0 | BHUKOPHCTAHHSM IHIIHX
MeTOMiB. 30KpeMa: CKOPOYCHHH 4Yac JOCHTI[DKCHHS MOPIBHSHO 3  peajbHHM
EKCTIEpUMEHTOM; ITOBTOPIOBAHICTh; TOYHICTh; HAOYHICTh; YHIBEPCATIbHICTb.

ImitaniiiHa Moz Mae MOJKJIMBOCTI Bi3yalisallii mporecy poOOTH CHCTeMH B Yaci,
CXEMaTHYHOTO 3aBJaHHs ii CTPYKTYpH i BUaui pe3yabTariB B rpadiunoMy Burisiai. Lle
JIO3BOJISIE HAOYHO MPECTABUTH OTPUMAHE PIillleHH i JOHECTH 3aKJIajeHi B HhOrO iziel 1o
KJIi€HTAa 1 KOJIeT.

ImiTariifiHe MOJETIOBaHHS JTO3BOJISE BHPIIIYBATH 3aBIaHHS 3 OyJIb-SIKHX 00JacTeil:
BHUPOOHUIITBA, JOTICTUKHY, (hiHAHCIB, OXOPOHHU 30POB's Ta 0AraTboxX iHIIUX. Y KOXKHOMY
BUIAZKy MOJEINb IMITy€, BIITBOPIOE PEAIbHE XHUTTS i JO3BOJSIE HMPOBOJMTH LIMPOKHUN
Halip eKCIepUMEHTIB 0e3 BILIMBY Ha peajbHi 00'€KTH.

IIpakTka 3acTOCyBaHHS KOMITIOTEPHHUX IMITAIliHHUX MOJENIeH y HaBYAIBHOMY
Tpolieci MOKa3ye Kpamie 3amaM’sSTOBYBAaHHS MaTepialy CTyIEHTaMH, iHTeHCH(IKallilo
HaBYaHHsI, OPi€HTALII0 Ha 3pOCTaHHs MpodeciiHOT KOMITETeHIIi1.

[Ilupoke BHIPOBaPKCHHS KOMITIOTEPHUX IMITAmiHHUX Mojelel BiKPHE «HOBY
eToXy» y BCil cucTeMi BumIol npodeciitaoi ocBitu. llInpokomacmrabHe BUKOPUCTaHHS
KOMITFOTEPHUX IMITallifHAX MOJIeiel BUPIMIUTH TOJOBHE 3aBJaHHS MOJCpPHI3aIlil
HaBYaHHS — 3pOOHTH SKICHY OCBITY MacOBOIO.

Hayxosuil kepienux — O.M. [ 1a30K, Kauo. mexH. HayK, OoyeHm
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYEHHX i CTYy/IeHTIB
«IIOJIT. CYHACHI NPOBJIEMHA HAYKHN»

YK 004.057.4:004.715(043.2)
HinkiBebkmii A.M.
Asiaxocmiunuii niyeti im. 1. Cikopcwvrozo
Hayionanvnoeco asiayiiinoeo ynisepcumemy, Kuis

AHAJII3 IIPOTOKOJIIB MI)KIOMEHHOI MAPIIPYTHU3ALILI

3 KOXHHM POKOM KiBbKICTh KOPHCTYBadiB KOMITIOTEpPHHX Mepex 3pocrtae. lle, B
CBOIO HYepry, 3yMOBIIOE 3POCTaHHS KUIBKOCTI Ta CKJIQMHOCTI CTPYKTYp Mepex i
B3a€MOJii MK HUMH. BinMoBigHO BHHUKAE HEOOXINHICTH 00 €THAHHS IMX MEPEXK Ta
TIONIYKY ONTHMAaJBHUX IUIIXIiB B MEPEXi IS IIBUAKOT OOPOOKH 3aIUTiB KOPUCTYBAYiB,
TOOTO YCKIIaIHIOEThCS 3aBJaHHsI MapUIpyTH3allii Ha MariCTpaabHUX JIUITHKAaX MEPEexi.

MixgoMeHHa MapuIpyTh3amis 3aiiMae OAHE 3 BAXIMBUX MiICIb B YINpPaBIiHHI
mepexero. [lix MapripyTu3amiero 3BHYallHO PO3YMIIOTh JOCTABKY MAKETiB 3 OJHOTO
BYy3J1a MEpEXi JI0 1HIIOTO, MAKCUMI3yIOUH IPH EOMY HNPOIYKTUBHICTE MEpexi. 3amady
MapuIpyTH3alii B Mepexi BUPILIYIOTh CHeliaibHI MPUCTPOi — MapuIpyTusaropu. Bubip
OTHOTO 3 MOXJIMBHX Y MapHIpyTH3aTOpi HAmNpsIMKIB MOXKE 3ajieaTH Bin 0araTtbox
MOKA3HWKIB, SIKI JUI1  alrOPUTMIB  MDKIOMEHHOI Ta  BHYTpIIIHBOJOMCHHOI
MapIIpyTH3aLil € pisHUMH. 3 MPUYHHU CKIQAHOCTI CTPYKTYp CYYaCHHX KOMITIOTEPHUX
MepeX Ta NMpoOIeMaTHKH IX 00’€HAHHS, 3aBJaHHS MDKIOMEHHOI MaplupyTusamii €
aKTyaJbHHM 1 HE BHPILIYEThCS B TMOBHIM Mipi. Y OiJbIIOCTI BUNAIKIB Lie MOB'SI3aHO 3
NPOTOKOJIAMH ~ MapuIpyTH3alii, $Ki He 3aBKAM ONTHMAJIbHO CIPABIAIOTBCA 3
MATPIMAHHAM aKTyaJIbHUX TaONHIb MapIipyTH3alii i BHOOPOM ONTHMAaTbHHUX
MapuipyTiB. ToMmy BHHHUKae TmpobOjeMa JOCHIPKEHHS ICHYIOUYHX —aJTOPUTMIB
MDKIOMEHHOI ~MapIipyTu3amii 3 METOI BHSIBICHHS HaWOUIBII ONTHMAIBHHX,
TIOJIIIIICHHS IX XapaKTEePUCTHUK, a00 CTBOPEHHS HOBHX aITOPUTMIB MapmpyTu3amii. Bix
BHOOPY HPOTOKOJNY MapUIpyTH3alii 3aleXuTb e(QEeKTUBHICTH (YHKIIOHYBaHHS BCiel
MepesKi, ONTUMAJIBHICTB Ta CTaOUIBHICTS 11 poOOTH.

V poboTi mpescTaBieHnil aHai3 pi3HUX BHIIB aJrOpUTMiB MapuipyTu3arii. esxi 3
HHUX BXK€ BUKOPHUCTOBYIOTHCS JUISl BUPIIICHHS 3aBAaHHS MDKIOMEHHOI MapIIpyTH3alii.
OpHak 1 aNTOPUTMHU HE 3aBXKIM BiANOBIAAIOTh BUCYHYTHM 0 HHX BUMOTaM. ToMy B
poboTi chopMyIEOBaHO BHMOTH [0 TAaKHX QJITOPUTMIB, NPOBEACHHWN aHali3 Ha
BiJINIOBIHICTh IPOTOKOJIIB IIMM BUMOTaM.

Ha ocHoBi nporo anamizy Oyno BifzHaueHO poOOTY npoTokoiy BGP Bepcii 4, skuii €
Cy4acHMM TIPOTOKOJIOM MIiXJOMEHHOI MapIIpyTH3allii, IHMPOKO 3aCTOCOBYETHCS B
Cy4acHMX Mepekax SK IMPOTOKOJ MapuIpyTH3allii MK aBTOHOMHHMH CHUCTEMaMH Ta
MaKCHMAJBHO BiJITIOBi/Ja€ BUMOTaM CYyYacHOTO CTaHy Mepexi.

Pimenns, ski iCHyIoTh CBOTOIHI B 00JacTi MapuIpyTH3alii J03BOJISIOTH
3abe3neynTH CTiliKe 3'€AHaHH Ta epeaady, OJHaK MUTaHHS IMiJBUIICHHS e()eKTHBHOCTI
nepenayi  iHdopmanii, (edpexTHBHOrO  BHOOpY — HUIAXiB  Tepenadi  JaHUX,
MEePEeBAaHTAXKEHICTh, CKOPOUYCHHS YHCIa BY3bKHX MICIh) 3aJUINAIOTHCS, SK 1 paHille,
aKTyaJIbHUMH.

Hayxosuii kepisnux — O.11. Mapmunosa, kano. mexu. HayK, OOyeHm
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KOMITIOTEPHI TEXHOJIOI'TI

YK 004.432.2(043.2)
Kacsanens O.B.
Hayionanvnuii asiayitinuil ynisepcumem, Kuis

3MIHHA KIJIBKICTb APT'YMEHTIB B JAVASCRIPT: IPOBJIEMH
I PO3B’SA3KHA

Moga mine npo HammcaHHsS Ha JavaScript QyHKOIH 3 HEepEeMIHHOIO KiJBbKiCTIO
apryMeHTIB, 1[0 BHHHKAIOTH y TPOIECi MOSBH NpoOiIeM i crocoOy BHPIMICHHS IHX
npoGJieM.

Yac Bix uacy BHUHHKae Morpeda HammcaTH (QYHKIIIO 31 3MIHHOIO KiJbKICTIO
apryMmenTiB. Oco0IHMBO Ie akTyadbHO Il Oi0NIOTEK: € MPOCTHil CIoCci® BUKIMKATH
(yHKIIO, SKWHA MiIXOAUTH B JIEB'STHOCTA BIJICOTKAX BHIIQJIKIB, 1 € IHIIWH, CKIaIHUH,
MOTpiIOHMH B OCTAaHHIX HECSATH BIACOTKaX, KOIHM IIOTPIOHO NepenaTH sKi-HeOyab
JIOIaTKOBI HaymamryBaHHA abo nani. Hampukiam — jQueri.get, sSIkuif MOXXKHA BHKIHKATH
sk $.get(url, callback), a moxHa i sik $.get(url, data, callback).

JavaScript He ocobmmBo Oaratmif 3acobamy poOOTH 3 apryMeHTaMH (Ha BiAMIHY,
Hanpukiaf, Bifg Python), Tomy mst peamizanii ¢pyHKmil 3 iHTepdeiicom sk y jQuery.get
JIOBOJTUTHCS MUCATH IIOCH CXO)KE HAa HE pU(PMOBAHMH BipI, KM HEMOXIIHBO BIIBHO
MIPOYUTATH.

BuxopucranHs BenMKoi KUTBKOCTI JOAATKOBUX MOAYIIB, SIKi BUPIIIYIOTH IpOOIIEMy
IUIIXOM 00pOoOKH 00’ €KTa arguments, He BUTTISIAE JOOPHM PILICHHSM.

Ilo-nepme, no0pe Hamucana QYHKIiSE HE NOBMHHA MaTH 3aHaATO OaraTto
mapamerpiB. CkimagHy (yHKOIFO MOXKHA pO3OUIMTH Ha KiTbKa OKPEMHX, MOXKHA
3rpyIyBaTH YacTHHA MapaMeTpiB B OAWH MapaMeTp-00'eKT, MOXKHA IIe SIKIMOCH YHHOM
1 CIIPOCTUTH 1 IepemnucaTy.

ITo-gpyre, B JavaScript 3acToCOBye€ThCS MpOCTa i JOTiYHA cXema poOOTH 3
BIICYTHIMH MTapaMeTpaMH.

IMTo-tpete, icuye yroma «Callback iine ocraHHiM», IO CHpOIIyE ACHHXPOHHE
IPOTrpaMyBaHHS.

3Ba)kal0uu Ha BCI TPH MyHKTH, OTPUMY€EMO JOCHTH MPOCTE PIIICHHS: €IUHE, IO CIiJ
3poOUTH — 1€ JOIOBHUTH CIIMCOK apryMeHTiB 3HaueHHsaMu undefined Tak, mo6 callback
BCTaB Ha TpH3HAueHe HOMy ocTaHHE Micue. Came IIMM i 3aifiMacTbCcs MOIYJb vargs-
callback.

V 3HaiiieHOMy pillleHHI MOXKHA BiJ3HAUYNTH HACTYITHI IIepeBaru:

He BUKOpUCTOBY€THCS HONATKOBUIT piBEHb a0CTpaKkuii Uil BU3HAYEHHS [TapaMeTpiB
¢byHKIii.

Hemae motpeOm B «MOBI BH3HAUeHHs MapaMmeTpiB» abo IHIIMX JOJATKOBHX
MIPOrpaMHHX 3ac00aX — BHKOPHCTOBYETHCS TUIBKH Te, 110 € B camoMy JavaScript.

Kon crae umcTimmM — BHKOPHUCTOBYIOTBCS OTOJIOIIEHI NMapaMeTpH, He IOTPiOHO
«IPOKPYYyBaTH» MOYATOK (yHKIII.

Jlnst BCTaHOBIJICHHS 3HAUCHB NTapaMeTpiB 3a 3aMOBUYBAHHSM MOXHA 3aCTOCOBYBATH
BIiJITOBIZTHUH, B KOXXHOMY KOHKPETHOMY BHIAJKY, CIOCI0.

Hayxosuil kepienux — O.M. [ 1a30K, Kauo. mexH. HAyK, OoyeHm
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYEHHX i CTYy/IeHTIB
«IIOJIT. CYHACHI NPOBJIEMHA HAYKHN»

YIK 004.451.56(043.2)
Kuaimosa O.B.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

ABTOMATHU30BAHI IHOOPMAIIIMHI MOIIYKOBI CACTEMU

CyuacHHil eTan pO3BHUTKY IMBLNI3AIl XapaKTEPU3YETHCS IEPEeX0JoM HaHOLIbII
PO3BMHEHOI YaCTHHU JIIOACTBA BiJ] IHAYCTPIaJIBHOTO CYCHIIBCTBA N0 iH(OPMAIIHHOTO.
OmarM 3 HAMOUTBII SICKpaBHX SIBHIN IOTO MPOIECY € BHHUKHEHHS Ta PO3BUTOK
rinobansHOI iH(opMariiHOi KoMmIT'IoTepHOi Mepesxi. Benmka kinmbkicTs iH(MOpMamii, mo
30epiraeTbcsi Ha BY3JTaX MeEpeXi, NIpHBENa 10 BHHUKHEHHS IPOOIEMH IOUIYyKY
indopwmariii. 3 pokamu, B X0Ai PO3BUTKY Mepexi I[HTepHeT, mpobiieMa MOIIyKy CTae Bce
OlmpIl  akTyanbHOW. B HamaranHi po3B’s3aTH  IF0  TIPOOJIEMY  CTBOPIOFOTHCS
aBTOMATH30BaHi iH()OPMALIHHO-TIOIIYKOBI CHCTEMH («ITOITYKOBI MAIIMHI»).

Ilig inpopMaLifHOIO CHCTEMOIO PO3YMIIOTh OpPraHi30BaHy CYKYIHICTh MPOrPaMHO-
TEXHIYHUX Ta iHIINX JOMOMDKHUX 3aC00iB, TEXHOJIOTIYHUX MPOIECIB 1 PYHKIIOHATIHHO
BH3HAYEHUX TPYN NPaIiBHUKIB, 5SKi 3a0€3MeUyI0Th 30MpaHHs, MOJaHHS Ta HAKOTIMICHHS
iHpopMarii 1moA0 TEeBHOI NpeaMeTHOi o00JacTi, MOmYK 1 BHAAYY BiIOMOCTEH,
HEOOXIAHUX s 33J0BOJICHHS iH(POPMAIfHMX MOTpe® BCTAHOBIEHOTO KOHTHHICHTY
KOPHCTYBadiB — aDOHEHTIB CHCTEMH.

PobGora nomrykoBoi cucreMu BigOyBaeTbCs B TPH €TamlHM, 3 SAKUX 1Ba MEPIINX €
MiATOTOBYMMH 1 HEMOMITHI JJ1sl KopucTyBaya. CrodaTky cuctema 36upae iHnpopMmariro 3
World Wide Web. [lns 1poro BHKOPHCTOBYIOTH CIEI[iajbHI MpOrpamH, 3[aTHi
cKkoritoBaTH 3aaHy Web-CTOpiHKY Ha cepBep MOLIYKOBOi CHCTEMH, MEPErJIsiHYTH Ii,
3HAWTH BCi TiNeprnocHiIaHHs, HasiBHI HA CTOPIHII, Jali JOCTIIUTH pecypcH, 3HaiieHi 3a
LIMMH TIOCWJIAHHAMH, i T. 1. Ko)XHa molrykoBa cHCTeMa BHKOPHCTOBYE JUIS i€l MeTH
CBOIO YyHIKalbHy MOpOrpaMy, Haidacrime — BiIacHOi po3poOku. Ilicas komiroBaHHS
PO3IIYKaHHX BeO-pecypciB Ha cepBep MOLIYKOBOI CHCTEMM MOYMHAEThCS APYTHH eTarl
poboTu — iHAekcamis. Y XOAi iHIEKcallii CTBOPIOIOThCS CICIiaibHi 0a3u JaHWX, 3a
JIOTIOMOTOI0 SIKHX MOJXHA BCTaHOBHTH, Jie 1 KOJIM B [HTepHETI 3ycTpivanocs Te 4u iHIIe
CJIOBO. 3aBJISIKH IiATOTOBAHMM IHJEKCaM Cy4YacHi ITOLITYKOBI CHCTEMH 3/aTHI BHIAaBaTH
BIJITIOBI/II 32 YaCTKH CEKYHJH; SIKIO HE MiArOTYBATH IHAEKCH 3a3JIaJIeTiib, TO 00poOKa
OJTHOTO 3anmuTy OyJe TpuBaTH roanHamu. Ha TpeThoMy eTami BiiOyBa€eThCsl OTpUMAaHHS
3amUTy KITi€HTA, Horo 0OpoOKa i Bujada KIIEHTY pe3yJIbTaTiB NOIIYKY Y BUTIISII CIIUCKY
rinepnocwianb. Kpamii MONIyKOBI CHCTEMH JE€MOHCTPYIOTH dYyjAeca IITyYHOTO
IHTEJICKTy, BIOPSAKOBYIOUM 3HAWAEHI pecypcH 3a CTENEeHeM pelieBaHTHOCTI. Bucoxmit
pedtiHT OoTpuMye Web-cTOpiHKa, sSKa MICTHTh KIIFOUOBE CJIOBO 3alIUTY B 3arOJOBKY
CTOpIHKM 1 KiIbKa pa3iB (ale HEe Iy’Ke 4YacTo) B TeKCTi. [IoKa3HUK pereBaHTHOCTI
IIiABUIIYE€THCS, SIKIIO ITyKaHEe CJIOBO BXOMUTH y Hepmn 5-6 abzaliB TEeKCTy; SKIIO
KIIIOYOBI CJIOBAa, BHKOPHCTAaHI B 3alNTi, BXOAATh B albTEPHATHBHUH TEKCT, IO
CYIIPOBOJUKYE imrocTpamii. s HMOIIYyKOBOI CHCTEMH Iie BipHI O3HAaKH TOTO, IO JaHa
CTOpIHKA TOYHO BiNIOBIa€ 3aMHTYy.

TBopui BeO-CTOPIHOK 3aBKAM 3allikaBieHi B TOMy, m00 iX meperysmano Oinmbiie
J0ZIel, TOMY BOHH CIIEIiaJIbHO «ONTHUMI3YIOTh» CTOPIHKH TaK, 100 MOUTYKOBI CHCTEMHU
HA/IaBaJIM IM BUCOKI PEHTHHTH.

Hayxosuii kepisnux — O.M. [1a30K, kauno. mexu. HayK, OoyeHm
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KOMITIOTEPHI TEXHOJIOI'TI

VJIK 004.7(043.2)
JlanoBcbka M.O.
Hayionanvnui agiayitinuu ynieepcumem, Kuis

CUHTAKCUYHUI AHAJI3 JAHAX TEOJIOKAIIMHOT' O ITIPUCTPOIO
HA BA3I SIM28 3BACOBAMMU C#

e 70 pokiB TOMy, KOJH Ha Mati CBiTy Oyno Oe3miy O1IUX IIsIM, HEMOXKINBO OyI0o
ySBUTH, IO iCHyBaTHME TEXHOJIOTIs, SIKa JIO3BOJHUTH BiJCTEXYBaTH MEPEMilICHHS
amapartiB Ta CHCNTEXHIKH, Ji3HABATHCS MICIIE3HAXOHKCHHS KOPUCTYBavya y OyIb-SKUit
yac, y Oyap-skiii Toumi 3eMHOI KyJi Ta Maibke NpH OyIb-SKHMX IOTOJHHX YMOBaX,
CHocTepiraTi 3a KOJWBAaHHAMH TEKTOHIYHUX IUTUT, TOW[O. Y Hamn X IHI mofiOHa
TexHoJorig, a came GPS, mmpoko BUKOPUCTOBYETHCS Ta BOYZOBaHA Mailke y KOXKHHUI
Cy4acHHMI rajpkeT, Xo4a i Ha movaTKy po3pooistiacst MinicrepcrBoM o6oporu CIIIA sk
CYTO BIHCHKOBHH IPOEKT.

Texnonoris GPS 06a3yerbcs Ha BH3HAUCHHI MICLE3HAXO/DKCHHS  IIUISIXOM
BHMIpIOBaHHS MOMEHTIB dYacy MpHHOMY CHTHaldy BiJ HaBIralliiHUX CYITyTHHUKIB
aHTeHOIo crioxwuBada. [Ipore indopmanis 3 GPS- Momys, BCTAaHOBIEHOTO Ha TIEBHOMY
MpHIaji, HAAXOIUTh Y HE3pYYHOMY I KOPUCTYBaya BUIJISII — BOHA MICTUTh MEBHi
CHCTEeMHI JlaHi, KOMaHAH, SIKi PpU3HaYeHi Tl NepeBipKH HEYIIKOKEHOCTI MPUHHITOTO
MOBIIOMJICHHSI Ta BU3HAUECHHS THIy OTPUMaHUX NaHMX. CaMe CHHTaKCHYHHH aHaji3
CUTHAJIy Ta BiOOpaXeHHS OTPHUMAaHUX JAaHUX Y 3pPYYHOMY 300pakeHHI i BHKOHYE
po3po0IreHnit MHOIO CHHTAKCHYHHUH aHaJi3aTop JUIS B3a€MOJII 3 IPUCTPOEM TeoJIoKamil
Ha 6a3i SIM28(nani mapcep SIM28).

Benetbest po3pobka reoyokaniiiHoOl CHCTEMH, OCHOBOIO SIKOT CTaHe NaHWi mapcep.
Ls cucrema mMoxke OyTH BHUKOpHCTaHA y PI3SHOMAHITHHX TEXHOIOTISNX, MEPEBAXKHO Yy
MOpCBKilf, HOpOXHilf, aepoHaBiramii, KepyBaHHI O€3MIIOTHUMH amapaTamu,
CYINYTHHKOBOMY MOHITOPHHTY TPaHCIIOPTY.

IMporpama migximouaetbest 10 GPS- Momynst, 3IiiicHIOE TepeBipKy IiJTiCHOCTI
OTPUMAaHOTO MaKeTy, nemudpye orpumani 3 GPS- Moaynst nani Ta BUBOIUTH iX Y BIKHO
MPOTPaMu y 3BHYHOMY JUIs CIpUHAHATTS (popmari. Ha Bcix etamax poOGoTH mporpamu
MIPOBOJNTHCS TIEPEBipKa Ha HASBHICTh IIOMHJIOK, & Y Pa3i HEKOPEKTHOCTI BXiHUX JaHHUX
YM BiJICYTHOCTI TiIKJIFOUYCHHS BUJAETHCS MOBIIOMJICHHS MPO TOMIIKY. Pi3HOMaHITTS
THUMIB KOMaH, 1o Bignpasise GPS- Moxysb, 103BoJIs€ OTpUMATH MOBHY iH(pOpMaIito
moAo reorpadiyHUX JaHUX 1 BHCOTH, a TaKOX JONATKOBI JaHi, Taki sSK — Jara, 4ac,
KUTBKICTh BHKOPHCTAHHX [UISl 3HAXO/DKCHHS PO3TAIIYBAHHS arapary CyHNyTHHKIB,
rapaMeTpiB pyxy — HOro MIBUAKICTH Ta HAIPSIM 1 T.JI..

[Mpu nomaneiiii po3polii Ta BIOCKOHAJICHHI T'€0TOKAIIHOI CUCTEMH, 3 SBIISIETHCS
MIUPOKUAH psSA MOMXIMBOCTEH, IO BOHA 3MOKe Hamatu. [Iporpama B3aemomie 3
npuctpoeM 3a gomnomoroio mnporokony UART. Ile mo3Bonse BHKOPHCTOBYBAaTH
TEXHOJIOT1I0 HA 0araTboX MpHIafax(sSK y IIOJCHHOMY JKUTTI — HaBiraris Ha MOOUIBHUX
TenedoHax, aBTo, TaK i y cHeU(IYHUX Talmy3sx — kapTorpadis, reoesis, CTeKEHHS 3a
cneno0'eKTaMu, KOHTPOJIb TOTPUMaHHs rpadika pyxy i T.1.), OCKITIbKU JaHU TPOTOKOI
€ LIUPOKO PO3IOBCIO/PKEHHM.

Hayxosuil kepienux — €.5. Apmamono8, Kano. mexH. HayK
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JOCII)KEHHA MPOAYKTUBHOCTI OBUUCJIIEHb HA OCHOBI
BIBJIIOTEKH GMP

JoBra apupmernka B OOYMCIIOBANBHIN TEXHIII sBIse coOOK omeparii Haj
YHUCIAMH, PO3PSIHICTh SKHX IIEPEBHILYE JOBXKHHY MAIIMHHOTO CJIO-Ba JaHOI
obunciroBanbHO! MammHK. [lo cyTi apupMeTHka 3 BEIUKHMMH YHCIa-MH — Iie HaGip
QITOPUTMIB BUKOHaHHs 0a30BUX orepamiii (XoJaBaHHS, MHO-)XGHHS, 3BEICHHSI B
CTeNiHb, TOIIO) HAJ YHCIAMH, peali30BaHUMH HE amapaTHO, a MPOrpaMHo,
BUKOPUCTOBYIOYM Oinbln 6a30Bi amapatHi 3aco0u poOOTH 3 YHC-IAaMH MEHIIHX
TIOPSI/IKIB.

GMP - ne 6ibmoreka mia apuMETHYHHX OIEpaliii JOBUIBHOI TOYHOCTI 31
3HAKOBUMH LIJTHMH, PalliOHAIBHUMH YUCIaM1 Ta YUCIAMH 3 IIIABAIOUOK0 KOMOK. Mexa
TOYHOCTI HE OOMEXEeHa, 3a BHKIIOUEHHSIM OOMEKCHb, IO BHUTIKAIOTH 3 pO3Mipy
noctymHoi mam'sati. GMP  wmae ©Oaratmit HaGlp QyHkmiif, sxi 3abe3nedeHi
CTaHJIapTH30BaHMUM iHTepdeiicoM.

HIBuAKiCT TPOLECIB IOCSTAETHCS I[UITXOM BHKOPUCTAHHS — aJrOPUTMIB 3
aceMOJIEpHIM KOJOM JUIsi OUTBIIOCTI 3arajbHUX BHYTpIlIHIX [UKIiB. GMP mm-poko
BHKOPUCTOBYETBCS B KpUNTOTpadiyHMX LUTAX Ta I KOMI'TOTEPHUX OO-YUCIICHB.
bibmioreka Hammcana Ha MoBax C\C++ 3 BHKOPHCTaHHSM aceMOJIep-HHX BCTaBOK 1
BBQ)KAETHCSl HAWIIBUAIION Ta Haile(heKTHBHILIO.

ANTOpUTMH, SIKi BUKOPUCTOBYIOTECS B GMP mi1st MHOXEHHS ducen HeoOMeXeHOI
PO3PSIHOCTI:

- MHOXXCHHS B "CTOBITYHK";

- MHOXEHHS 3a anroputmoM Kapaiyou;

- MHOXKeHHsI 3a anroput™MoM Toom-Cook 3-way;

- MHOXCEHHS 3a anroputMoM Toom-Cook 4-way;

GMP uucna 3 maBar4or0 TOUYKOIO 30epiraloThes B 00'ektax tumy mpf t i GyHKIil,
0 TPaIIoI0Th 3 HUMHU MaioTh mpedikc mpf . ManTtuca xoxHoro uu-cia float mae
¢yHKIiI0O BHOOPY TOYHOCTI, oOMexeHa TLNBKM 00'eMoM mocTymn-HOI mam'sti. Koxkna
3MiHHA Ma€ CBOIO BJIACHY TOYHICTB, sIka MOXe OyTH 301ib-IIeHa abo 3MeHIIeHa B Oy/1b-
sKuit yac. Ha 32-0iTiil cucTeMi Jiana3oH npuoOaM3-HO 2 B crerneHi Bix 68719476768 no
68719476736, na 64-0iTHii crucTeMI — OUTLIINIA.

Haykosuil kepignux — €.5. Apmamonos, kamno. mexu. Hayx
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YK 004.7(043.2)
epBycsax H.M.
Hayionanvnuii asiayitinuii yniseepcumem, Kuis

BI3YAJIIBALIA ITPOEKTIB JJIA IIVIAT®OPMHU MINDSTORMS NXT 2.0

OpHUM 3 METONIB IrpoOBOTO HABYAHHS, SIKHA 3aCTOCOBYETHCS IS PO3IBHHEHHS
JIOTi4HOTO MUCJIEHHS Ta HABUKIB NporpamyBanHs € Jlero po6otu. [x MoxHa posrisiaTu
HE TUIBKM SK JIWTSYl IrpamKky, a 1 SK  CBOEPIAHMHA HaBYAJIbHUH TOCIOHMK 3
MPOCKTYBAHHS, KOHCTPYIOBaHHS Ta IMPOTPaMyBaHHsS IHTEJIEKTYyalbHHX CHCTEM.
Ipuxnamom Ttakoi cucremn € Lego Mindstorms NXT 2.0. Bisyamizamisi mpoekty
B@X/IMBA, K JUI KPAIIOro PO3yMiHHS POOOTH HAmMCcaHOI IpOrpamu, Tak i mjs
HayaHHs1. 11]00 MOsSCHUTH Y4YHSIM 3arajabHUIA MPUHLKI POOOTH, HE 000B’SI3KOBO 0pa3y
BHUKOPHCTOBYBATH F'OTOBY MOJIENb — KpAIle CKOPUCTATHCS BIPTYaIbHOIO.

IIporpamue cepenoBume Mindstorms NXT 2.0 He mae OnoKy 3 Bizyaji3ali€ro
OesmocepeHpoi poboTH TpoekTy. OJHaK Iie HE O3HaYae, MI0 PO3POOJCHUIT MPOEKT
HEOOXiJHO ofpa3y TecTyBaTH Ha 3i0paHoMy BaMH poOoTi. IcHyIOTH pi3HOMaHITHI
MporpaMy, IO JIO3BOJISIIOTH 3MOJETIOBATH HOTo il y 3aJIeKHOCTI BiJ 0OpaHMX
XapaKTePHCTHK SIK CAMOTO MPUCTPOIO, TaK 1 HABKOJIMIITHBEOTO CEPEeIOBHUIIIA.

Robot Virtual Worlds — 11e nporpama-koMIaHbHOH, 1110 BUKOPUCTOBYE MOBY RobotC
JUIsL TIpOrpaMyBaHHs BipTyadbHHX po0OoTiB. Ilpoctuit inTepdeiic n03BONSE MIBHIKO
3MOJICIIIOBATH TI0JIe, Ha SIKOMY Oyze mpoBoAuTHCA TecT. CIoYaTKy I0Jie BUIVIIAE SIK
tabmus 12 va 12 mroiimi. s 11 3am0BHEHHS BHKOPUCTOBYIOTH KOPOOKH, M’s4i, CTiHH,
Oapukamy Ta iHIN pi3HOMaHITHI 00’e¢kTH. CTBOpeHe moje MOKHa 30epiraTh Ta
MPOXOJIUTH BUKOPHCTOBYIOYH OyIb-sIKUi 3 peajbHUX Y (paHTACTHYHHMX BipTyaJbHHX
po6oTiB. Y OyIb-SKHii MOMEHT MO’KHA 3MIiHIOBATH TOJIOKCHHS IMEPEIIKO abo HaBITh
penaryBaTi mporpamy camoro po6ota Moo RobotC.

Visual Simulation Environment — ue mnporpama crynii Maiikpocodr, 110
BukopuctoBye 3D rpadiky s MoJeToBaHHS 00 €KTIB peabHOTO CBITY Ta 1X (i3uuHy
B3aeMofiro. Monens, ctBopeHa y VSE noknannimia Ta 06’ eMHIIIE 3a TaKy X, CTBOPEHY
y RVW. Binem Toro, BiH 103B0JIsiE MOAETIOBATH HE MPOCTO IMOJIE, a KIMHATY, Y SKil y
SIKOCTI TIEPENIKOJ PO3CTaBJIeHI OyIb-iKi mpeaMmeTd iHTep'epy. PoboT mpommcyerbes
MOJIYJIb 32 MOJIyJIEM, SIK YaCTHHA IPOTPaMH-CUMYJIATOpA.

Tox BpaxoByrouH CKIagHiCTh po6oTH 3 VSE, 1isi HaBYaHHS Ta €KCIEPHMEHTIB 3
poboTamMu kpamie BukopuctoByBaTH RVW. Xoua 1eil cumynsarop He moTpedye
rIIMOOKUX 3HAaHb 3 MPOrpaMyBaHHs, HOToO CXeMa IoJIs 3 ePEeIIKOAaMH TOYHO BiJITOBIae
CTaHAAPTHUM 3amadaM 3 poboTorexHikoro. OnrtumansHo Oyno 6 CTBOpUTH Y
cepenoBunyi Mindstorms NXT 2.0 MOXIHMBICTH Takoro camoro CKJIQJaHHS MOJeINi
poboTa y BipTyalbHOMY CEpEIOBHII, SIK Y pealbHOMY. BHUKOpHCTaHHS BOTO 00pasy y
RVW HagacTe MOKIMBICTh MPOBOIUTH MaKCUMAaJIbHO TOYHUH TECT SIK MPOTPaMH, TakK i
caMoi MalliHU, a IIBHAKICTH CTBOPEHHS 00paszy moxe 3poouti NXT yHiKanbHUM Yy
CBOEMY POJIi CEPEIOBUILEM.

Hayxosuii kepisnux — €.b. Apmamonos, Kano. mexu. HayK
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JUACKPETHI BEMBJIET-IIEPETBOPEHHSI B OGPOBILII 306PAXKEHbD

[ndopmaris, sxka MTPOBOAMTHCS 1 AaHATI3YETbCS B MOBCAKACHHOMY KHTTI, €
JHCKpeTHOI0. BoHa wacTimre mocTymae y BHTILIAL 4nceld, a He Y (opMi H3MEpepBHUX
¢ynkmii. ToMy Ha TNpakTHII dYacTille 3aCTOCOBYIOTBCS IHCKPETHI BEHBIICTHI
nepetrBopenss (DWT). 3Buuaitno, HenepepBHi BeliBieTHI neperBopeHHss (CWT) Takox
IHTCHCHBHO BUBYAIOTKLCS, OCKIJIBKH 11¢ JO3BOJISIE Kparle 3po3ymitu nito DWT.

[MeperBopernss DWT BHKOpPHCTOBYE 3ropTKy, HPOTE 3 IOCBiTYy BiJIOMO, IO SIKICTh
MepeTBOPEHb TaKOr'0 THILy CHJIBHO 3alieXHTh Bi [BOX (akTopiB: Bix BuOOPY
MacITadyloYrX MHOXHHUKIB 1 YaCOBUX 3CYBIB, a TAKOX BiJl BUOOPY BEHBIIETA.

Ha mpaktuni neperBopenass DWT o6unciaroeTscst 32 JOMOMOTOI0 MacCIITaOyrOUuX
MHOXXHHKIB, SIKi JOPIBHIOIOTh HETQTHBHHM CTYNICHSM MABIHKH, 1 9aCOBHX 3CYBIB, SIKi
JIOPiBHIOIOTH MTO3UTHBHHM CTYIEHSIM YHcia 2.

OCHOBHMI HaNpsMOK JIOCHI/DKEHHS BEHBIICTIB IOJATae y IOIIyKaX CIMEHCTB
BEHBIETIB, sIKi YTBOPIOIOTH OpTOroHANBHMI Oa3mc. Cepex IMX BeHBIETIB INepeBara
HaJa€ThCsl BEMBIIETAM 3 KOMIIAKTHUM HOCIEM, OCKUJIBKM BOHH JIO3BOJISIFOTh BHKOHYBATH
neperBopeHHss DWT 3 ckinuenHuM immynbcHuM BiarykoM (FIR, finite impulse
response).

HaiinpocTimmii cmoci® omnrcy BEHBIETHHX MEPETBOPEHb BUKOPHCTOBYE ITOOYTOK
Marpurp. IleperBopenHst Xaapa 3aleXuTb Bin ABOX KoedilieHTIB QiIbTpy, sKi

JOpIBHIOIOTH 1/ \/E ~ 0.7071. HalimeHma mMaTpuis, Ky MOXKHA IOOYAyBaTH B LLOMY
BHMAJIKY, piBHA pe3ynbTary oouucnenHs. Lig MmaTpuns mae po3mip 2x2. 3 i 10moMororo
TIOPOJUKYIOTECS J[Ba KOeQilieHTH mepeTBopeHHs: cepenne i pisammd. (LI cepemme i
PI3HHIII HE MOPIBHIOIOTH B TOYHOCTI HANIBCYMi 1 HAMiBPi3HHUI, OCKUIBKH 3aMiCTh 2
BHKOPHCTOBY€EThCSI 3HAMEHHHK y/2. TouHImmMMHK TepMiHamu Oyiu O, BiIIOBITHO, BUPa3n
«rpy0i nmerami» 1 «ToHKI Jjetami»). B 3arampHOoMy Bumagky, DWT wmoxe
BUKOPUCTOBYBaTH OyJb-sike 4YHCIO (IIBTPiB, ane BCi BOHU OOYMCIIOIOTBCS 32
JIOTIOMOT OO0 1IHOTO METO/Ty HE3aJIe)KHO Bil BULY (iJbTPIB.

Crioyatky MU pO3IJISIHEMO OJIWH 3 HAWIOMyJSPHIIINX BEWBJIETOB, a caMe BEHBIET
Hobemm, skuii mpuHATO TOo3HadyaTH D4. 3 1pOro mNO3HAYeHHA BHAHO, IO BiH
3aCHOBAaHHUH Ha YOTHPHOX Koedimienrax ¢instpy C, C1, C2 1 C3.

KosxeH 3 psiakiB matpuni ¢piteTpa nmopokye Benmunny d = C3x1 — C2x2 + C1x3 —
C0x4. Koxnre Take ynciio d Ha3MBaeThCs JeTATBHUM KOe(illieHTOM, a BCi pa3oM BOHHU
yrBoprototh  QineTp G. Pimetp G He € TakuM, mio 3mIamkye. Hacmpamxi, ¥oro
koedimienTn minidbpani Tak, mo6 ¢ineTp G BUIaBaB Ha BUXIJ MaJICHBKI YHCIA, KOJH
naHi X KOppenboBaHi. 3arajioM, BeHBJIETHE MEpEeTBOPEHHs OyIb-SKOTO 300pa)keHHS
TOJIATAE y TIPOXOKEHHI IT0YaTkoBOro odpasy uepes Ginstp QMF, sikuii ckiagaeTses 3
HU3bKoYacToTHOrO QinbTpy (H) 1 BHCOKOUacToTHOTO BinbTPY (G).

Hayxosuil kepisnux — O.M. [ 1a30K, Kauo. mexH. HayK, OoyeHm
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KOHCTPYKILIS 3ACOBY MNOIIYKY MPAXOBAHOI
EJIEKTPUYHOI ITPOBOJKH

Inkonmm OyBaroTh CHTyalil KON HaM IIOTPIOHO 3aKpIlTUTH SIKyCh MOJHUIO, abo
3a0WUTH IBSIX y CTiHKY, MO0 TOBICHTH KapTHHY. AJleé MOXKE CTaTHCS Take, IO IMOKU
BHOYyJIeTe KPIMTUTH MOJIUIIO HA CTiHi, TO PalTOBO MOXKETE HATPAIMTH Ha «CXOBAHHUID) Y
CTiHI JpiT abo MeTaneBy KOHCTpyKuito. I1[o0 oMy 3amoOirTH, iCHYIOTh CHEHiaibHi
JICTEKTOPH MPUXOBAHOI MPOBOAKHU. TaKoXK e MOTpiOHa pid AJIsl iHKeHEePiB-ENeKTPHKIB.

AwHaii3 puHKy

PuHOK TakuxX OETEKTOPIB JOCHTH PI3HOMAHITHHUH, ane LS Pi3HOMAHITHICTh JIUIIE B
Mekax MpodeciiHIX AETEKTOPiB. X04Ya BOHH 1 MOTYXHi 1 6arato QpyHKIIOHATIbHI, Yepe3
me iXHA IiHa Jy>ke€ BHCOKAa 1 BOHM TOYHO OyIyThb CKIAIHUMHU IS 3BHYAIHOTO
KOpHCTyBada. TakMMH IETEeKTOPaMH MOXYTh KOPHCTYBAaTHCh, MOJJINBO, HE TiTBbKH
IH)KCHEpU-SJICKTPUKY, a TAaKOXK 1 3BHYAMHI JIIOMM, aje HaBillO IMOTpiOeH IOoporuit
npodeciiiauii geTekrop, mob noBicuTH KaptuHy? Onpasy Biglagac ceHC y JOPOroMy
JETEKTOP.

3arajibHa XapaKTEPUCTHKA PO3POOIICHOTO MPHIIAILy

Miii mpunax MoXe BUKOHATH ITOCTaBJIEH]I Ha HBOTO 3a1a4i. BiH mpocTuid, 3py4nuii y
BHUKOPHUCTaHHI 1, IOPiBHSIHO 3 IHIIMMH IETEKTOPaMH, TOCUTH He oporuil. ['onoBHa piv y
TiM IO BiH IIOBHICTIO BUKOHY€ CBOE NMPH3HAUYCHHS. BiTHOCHO CBOTX XapaKTepHCTHK, Mil
IpUIaj MOXKE Jerko KOHKYpPYBAaTH HaBiTh 3 mpodeciiinumu neTexropamu. Moro
JATTBHICTh MOXE JIOCSTATH BiXl 5 10 7 CAHTHUMETPIB B 3a1i300¢TOHHI cTiHi. [Ipaitoe BiH
TI0 TIPUHIMIT eIEeKTPO-MarHiTHOI iHAYKIil. BiH CTOBIAIIOTKOBO 3Halae y CTiHI MPOBIiN, Yy
SKOMY TpOTIKae 3MiHHHI CTPyM. 3HaHIIOBIIM MPOBOJ 3i CTPYMOM, IETEKTOp Oyxe
M0JIaBaTH XapaKTepHUI 3ByKOBUIl CUTHAJ Yepe3 HaBYIIHUKH.

Bucnosox

Miii nepmii IPOTOTHI TOKa3aB JOCHTh MEPEKOHIIMBI PE3YJIbTATH iJl Yac MOJIbOBUX
BunpoOysanb. [Ipumax Oyne me mMoaudikyBaTHch. HalOmmKduM gacoM 3alulaHOBAHO
CTBOPUTH CIleHiaJIbHEe IporpaMHe 3a0e3MedeHHs] 3a JIOMOMOTOI0 SKOTO Ha eKpaHi
cMapTdoHa, IUIaHIOIeTa YW HOYTOyka OyJe MayloBaTHCh IUIAH IPOBOJKH JIAHOTO
MIPUMIIIEHHS, MiJl 9ac OOCTEKECHHS CTiH JEeTeKTOpOM. TakoX IUIaHyeThCs 30UTBIINTH
NaJbHICTh JIETEKTOpa, IOJaTH MOJKJIMBICTH BCTAHOBJICHHS JAJIBHOCTI JI0 HPOBOJA,
3MEHIIUTH TabapuTH, HaJaTH HAIEKHOIO BUIIIANY. 3arajJbHUH HampsiM JIOCIIKESHb
330pIEHTOBAHUI Ha PUHOK Ha PUHOK MMOOYTOBHX JAETEKTOPIB.

Hayxosuil kepienux — €.5. Apmamono8, Kano. mexH. HayK
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RTLS — TEXHOJIOI'TA NO3UIIOHYBAHHS B PEAJIBHOMY YACI

B nmannit wac BeneTses BenmuesHa podoTa 3 PO3BUTKY BXKE ICHYIOUHX Ta CTBOPECHHS
aOCONIOTHO HOBHX CYYaCHHX O€3[pOTOBHX TeXHONOTiH. Tak, 3’SBHINCS MOXIIHBOCTI
TIO3UIIIOHYBaHHS CHCTEM, SIKi ITIe 30BCIM HEAABHO 3[jaBATUCS YNMOCH HEIIMOBIPHIM.

INo3nmionyBanus Ta ineHTH(]IKaIis 00'€eKTIB He MOXKEe BHKOHYBAaTHCS 0e3 ydacTi
TonuHU. BrmiB moacekoro hakTopy HEMHHYYE TPU3BONUTH 10 HAsIBHOCTI TOMIJIOK.

B mipy 30inbmmenHs o0csTiB poOOTH IiHA JOMYIIEHOT TOMIIIKA 30UTBIIY€ThCS. 3 miel
NPUYMHA BCe OUIBII aKTyaJbHHM 3aBJaHHAM CTa€ aBTOMATHYHE BHU3HAYCHHS
MICIIE3HaXO/KEHHS PYXOMHX 00'€KTiB.

CucTemMa Mo3uIiOHyBaHHS B pexuMi peanbHoro vacy (Real Time Location Services,
RTLS) - BimHocHO HOBa cdepa 3actocyBanHs TexHonorii WLAN. RTLS e
ABTOMATHU30BAHOIO CHCTEMOIO, sika 3a0e3medye iaeHTH(]iKalito, BU3HAUCHHS KOOPAWHAT
BiOOpakeHHS Ha IUIaHI MICIIE3HAXOHKEHHS KOHTPOJIBOBAHMX OO'€KTIB y Mexax
TEpUTOPii, OXOIUIEHOI HEOOXimHOW iH(ppacTpykTyporo . BoHa 371aTHa HaKOIMHMYyBaTH,
00pobmaTH 1 30epirati iHGOpPMALiIO0 MPO MiCHE3HAXOMKEHHS 1 MEepeMillleHH] JIIOJeH,
MpeIMeTiB, MOOUTPHUX MEXaHi3MIB 1 TpaHCIOPTHHX 3aco0iB. Takox Il cucTtema
JIO3BOJISIE IPOCUTHATI3YBATH PO BiIXUIICHHS PyXy 00'€KTIB Bill 3aJaHHUX MapaMeTpiB.

B pamkax RTLS amst no3unioHyBaHHS BUKOPHCTOBYIOTHCS TaKi TPYNH TEXHOJIOTIH:

- paaioyacTOTHI TEXHOJIOTIT;

- cymyTHHKOBI TexHounorii Hagirauii (GPS, TJIOHACC);

- TEXHOJIOT1i JIOKaIBbHOT0 MO3HMLiOHYBaHH: (iH(QpauepBOHi i yIbTPa3ByKOBi);

- pagiouactoTHi MiTkd — RFID;

- texronoris CSS BianoBigHo 10 cranmapry 1S024730-5 (miHiitHO-uacToTHA
MO JISILIIS).

OO0'exTH, KOHTPOJBHOBAHI CHCTEMOIO, 3a0e3meuyroThess MiTkamu-teramu RTLS 3
YHIKQIBHUM 1IeHTH(iKamiiHnM HoMepoM. OCHOBHHMH €J€MEHTaMH iH(QPacTpyKTypH
RTLS € nHepyxomi Ge3nporoBi 06a30Bi craHmii — «aHKepw». BoHM 3akpimioloThes B
TOYKAaXx 3 BIZIOMUMH KOOPJHHATAMH, IOJIO SIKMX 3IHCHIOETHCS TIO3UIIOHYBaHHSI.

Cuctema RTLS BizkpuBae HOBI MEPCIICKTUBU aBTOMATH3aIll B 0araThoX J0JaTKax.
Ha xamp, »omHa 3 ICHYHOYHX 1 pO3pOOJIOBaHMX B JaHUH 4Yac TEXHOJIOTIH
MO3UIIIOHYBAaHHS OKPEMO HE B 3MO3i 3a0€3NEeYHTH OXOIUIEHHS IIOCIyTaMH BCHOTO
pI3HOMAHITHOTO 1 PI3HOPIAHOTO OTOYEHHSA (HANPHUKIAJ, OMHOYACHO BIIKPUTOTO
MIPOCTOPY 1 3aKPUTHX MPUMIIIEHb) 3 HEOOX1THOIO TOUHICTIO.

Ha nmanmif MOMEHT TEXHOJIOTISI BU3HAYCHHS MIiCIIE3HAXODKEHHS 00'€KTa — IIe IIJTKOM
copMoBaHa caMOCTilfHa 001acTh TeXHIKH. [Ipr 0gHOYaCHOMY BUKOPUCTaHHI JIEKITBKOX
TEXHOJIOTIH MO)ke 3AifiCHIOBaTHCs Oe3lepepBHE ITO3MIIOHYBAaHHS HA BEIHUYE3HUX
TEPHUTOPISX, IIPH EOMY He ITOTPiOHI BKJIAJCHHS HEPO3YMHO BEJIMKHX I'POIICH

B iH(ppacTpyktypy RTLS. lle € akTyanpHOI MEPCHEKTHBOIO UI Pi3HUX BUMIB
TPAHCTIOPTY 1 MPOMHCIIOBUX MEXaHi3MiB.

Hayxosuii kepienux — O.M. 130K, kano. mexu. HayK, 0oyeHm
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CYYACHI TEXHOJIOI'Ii PO3NI3HAHHS MOBU

B nanmit wac MOBHe po3mi3HABaHHA 3HAXOJUThH BCE HOBI 1 HOBI 00JmacTi
3aCTOCYBaHHS, ITIOYMHAIOYM BiJ JOAATKIB, IIO 3Iif{CHIOIOTH IIEPETBOPEHHS MOBHOI
iH(opMmarlii B TEKCT i 3aKiHUyIOYH OOPTOBHMH HMPHCTPOSMH YNPABIIHHS aBTOMOOLIEM.
Bce pi3sHOMaHITTS iCHYIOUHX CHCTEM PO3Mi3HaBaHHSI MOBY MOXXHA YMOBHO PO3JLINTH Ha
TaKi rpymnu:

1. IIporpamsi siipa ISt aapaTHAX peaji3aliil CHCTeM PO3Ii3HAaBaHHS MOBH;

2. Habopwu 6i6mioTeK, yTUIIT AT pO3pOOKH NOAATKIB, IO BUKOPHUCTOBYIOTH MOBHE
PpO3Mi3HABaHHS;

3. HesanexxHi KOpUCTYBAIbKi TOJATKH, IO 3AiHCHIOIOTH MOBJICHHEBE YIIPaBIIiHHS Ta
MIEPETBOPEHHS MOBH B TEKCT;

4. CrieriianizoBaHi mporpamu, Ii0 BUKOPUCTOBYIOTh PO3Ii3HABAaHHS MOBH;

5. Ilpuctpoi, o BUKOHYIOTH PO3MTi3HABAHHS HA allapaTHOMY piBHi;

6. TeopeTnuHi OCITiIKEHHS 1 PO3POOKH.

HaiiBaxnuBimmm etanom 0oOpOOKM MOBH B MPOIECi PO3Mi3HABAHHA, € BUAUICHHS
iHQOpPMATHBHHUX O3HAK, OJHO3HAYHO XapaKTepPU3YIOTh MOBHHH CHrHal. ICHye nesike
YHCII0 MATEMaTHYHUX METOIB, SIKi aHANI3yIOTh MOBHOI CrieKTp. TyT HalOLIbII MIUPOKO
BUKOPUCTOBYBaHMM € mepeTBopenHs Dyp'e, Bimome 3 Teopil 1mbppoBoi oOpoOKu
curHaiiB. JlaHuii MaTeMaTH4HHIA anapat no0pe cebe 3apeKoMeHIyBaB B JaHiil 00JacTi,
€ 0Oe3mid MeToOUK OOpOOKM CHTHANIB, IO BHKOPHCTOBYIOTH Yy CBOili OCHOBI
neperBopeHHss @yp'e. He nuBnsuuch Ha 1, MOCTIHHO BeXyThCS POOOTH 3 IOLIYKY
[HIIMX OUBIXIB mapaMerpu3arii MoBd. OIHMM 3 TaKMX HOBHUX HAMNPSMKIB, € BEeHBIET
aHaNi3, SKU CTaB 3aCTOCOBYBATUCS [UIS JOCTIDKCHHS MOBHHUX CHUTHAJIB MOPiBHSHO
HenaBHO. Teopist JaHOTO METOAY 3apa3 PO3BHBAETHCS BUCHUMH BCHOTO CBITY , i 6araro
JOCIIITHUKIB MOKJIQJAI0Th BEJIMKI HaJlil HA BUKOPHCTAaHHs IHCTPYMEHTY BEHBJIET aHAII3Y
JUTSL PO3ITi3HABAHHS MOBH.

SIKImIo pO3rISIHYTH MOBHI po3Mi3HaBaui 3 MO3MLIT Kiacudikaiii 3a MexaHi3MOM
(YHKIIOHYBaHHS, TO TNEepPEeBaKHA iX YaCTHHA BIIHOCHTHCS IO CHCTEM 3 HMOBIPHOCHO-
MEpPEeKEBUMH METOAaMH HPHHUHSATTS PINIEHHS IPO BIIMOBIIHICTH BXiJHOTO CHUTHAIY
eTAJIOHHOMY — IIe MeToJ mpuxoBaHoro MapkiBcekoro mozemoBanHs (CMM), meron
JMHAMIYHOTO IIPOTpaMyBaHHS i HelipoMepeskeBoi MeToa. Hanpukian, HelipoHHI Mepexi
MOXYTb OyTH BHKOpPHCTaHI Uil KiIacHU}ikarii XapaKTepUCTHK MOBHOTO CHTHAIy i
MPUMHATTS pIIICHHS IpO MPHUHAICKHICT 1O Ti€l YW IHIOIOI TPyNH eTaJoHiB.
Hetipomeperka Mae 3aTHICTH JO CTATHCTHYHOTO YCEPEAHCHHS, TOOTO BHPINIYyETHCS
nmpoGJyieMa 3 BapiaTHBHICTIO MOBH. barato HeipomepekeBHX alTOPHTMIB 3/iHCHIOIOTH
napajnensHy o0poOKy iHgopMmarii, ToOTO OXHOYacHO MPAIOIOTH Bei Heifporn. Tum
CaMHUM BHPINIyeThCS MpoOsieMa 31 MBHAKICTIO PO3Mi3HABaHHS - 3a3BHYail 4ac poOOTH
HelpoMepeki CTaHOBUTH KillbKa iTepariil. 3apa3 6arato po3poOHUKIB BUKOPUCTOBYIOTh
amapar HeWpOHHUX MEpex AJIsl MoOYIOBH PO3Ii3HABAYIB.

Hayxosuii kepisnux — O.M. [ 1a30x, kano. mexH. HayK, 0oyeHm
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IMPOI'PAMA SUPER PI

Iepmim po3paxysas uncio © 3a gonomororo EOM G. W. Reitwiesner B 1949 porii.
O6uncnenns nposourcs Ha koMmn'torepi ENIAC. TounicTh IIbOT0 po3paxyHKy CKiana
2037 3nakiB micas xomu. [lepmmit po3paxyHok 1o 500,000 necsTkoBHX 3HAKIB 4HCIa T
micist komu nposerns J. Guilloud i M. Dichampt B8 1967 pori na xomm'torepi CDC 6600.
[icst mporo, B 1973 poui Oyno oduncneno 1,001,250 necarkoBux 3uakiB — J. Guilloud i
M. Bouyer Ha xkomm'rorepi CDC 7600. Yeprosuii citoBuii pexopa — 4,294,960,000 —
OyB noctaBnenuit TokilicekuM yHiBepcuTeToM «lH(opmariiina Hayka», D. Takahashi i
Y. Kanada, B 1995 pomi, BuxopuctoByBanmii xomm'rorep — HITAC S-3800/480
(mBomponiecopHa cucrema). CporogHi Oyab-sSKMil KOpHUCTyBad MOXKE IOBTOPUTH IIi
PO3paxyHKH Ha CBOEMY KOMIT FOTEpi 3a IOTMOMOTor0 mporpamu Super P1. Btim, ocHOBHE
MpU3HAYEHHS NporpaMu — OeHUMapk (TECTyBaHHS MNPOAYKTHBHOCTI KOMII'IOTEpa).
[IporpamMa MoXe 3 BENHKOIO TOYHICTIO 10 MUTICEKYHAM BHU3HAYUTH NPOAYKTHBHICTH
Toro abo iHIIOro KOMI'IOTEPA, IO JACTh MOXKIIMBICT MOPIBHATH PealbHy MAaTeMaTHIHY
MIPOAYKTHBHICTH ACKUTBKOX OOYHCITIOBAIBHUX MAIIIHH.

HonatkoBuii edekT Bix BHKOPUCTaHHs Li€l MporpaMu — MepeBipka CTaOiIBHOCTI
pobotu mpouecopa. Skiio mporecop 3nareH 6e3 3001B i MeperpiBiB NPOBOIUTH TaKi
MaTeMaTH4YHI OOYHCIICHHS MPOTATOM TPUBAJIOTO Yacy, TO Iie¢ 03HAYAE, 10 BiH JOCTATHBO
HaJiitHui 1 He Mae nedeKTiB.

Iporpama Oyia nepekiazeHa 3 moBu Fortran Ha C i moproBana minm Windows.
Chepuly BOHa 3aBOIOBajia TOMYJSIPHICTh Y SIMOHCBKUX OBEPKIIOKEPIB, ale MOTIM HElo
MOYaId KOPUCTYBATUCS Y BCOMY CBITI.

Jnst obuucienb yncia 7 mporpama BHKOpHCTOBye anroputM ['ayca-Jlexanmpa
(Takox 3BaHMH anropuTMoM bpeHnrta-Canamina). AJropuT™M Mae JApYyrHid HOPSIOK
anpoKkcHMarii, TOMy KUTBKICTh OTPHMaHUX 3HAKIB MiCJIS KOMH ITOJIBOIOETHCS 3 KOKHUM
KpokoM anroput™y. OCKiBKM HyJIBOBaA iTepallisi 004NCIIIoe 2 3HAKHM YUCia T , TO JUIs
3HaXO/pKeHHs 16k 3HakiB morpiOHO 13 irepamiii (2*2713=16384). Awmanoriuxo, 19
iTepaiiii 00UUCIIATH T 3 TOYHICTIO 2*2°19=1m 3HakiB micJii KOMH, a 24 itepallii — 10
32m. Tect Super PI Takox BHKOPHCTOBYEThCS SIK IHCTPYMEHTa BHMIipIOBaHHSI
cTabuIbHOCTI cucTeMu. Hampukinan, po3pisusators "lm stable" — 31aTHICTh TPOXOAUTH
xopotkui Tect Super PI i "32m stable" — 3gatHicTs IpOXOaUTH MOBrHi TecT Super PL
Josruii Tect Super PI roBoputh mpo BimHOCHY CTaOUIBHICTH PO3TOHY IiJCHCTEMH
maM'sTi i HOro BHKOPHCTOBYIOTH JUIS TIEPBHHHOI OIIHKM YacTOT i HACTPOIOBAaHb Ha
crifikicTs. [Ipore, He BapTo 3a0yBaTH, IO TECT € OAHONOTOYHHMM, a TOMY B pealisx
OaraTosiiepHOI €MOXM IOro akTyalbHICTH SIK cTpecc-Tecta mamae. Ha wmiit morman,
BUKOPDHUCTOBYBAaTH JaHMH TeCT K MepeBipky Ha CTaOUTBHICTE  IMOCTIHHO
BHKOPHCTOBYBAHOI CHCTEMH HE BapTO — € CIeIialli3oBaHi MporpaMy, Habarato Kparie
JUIS 1I6OTO BiITOBIIHI.

Hayxosuii kepisnux — O.M. [ 1a30x, kano. mexu. HayK, 0oyeHm
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TRAFFIC ANALYSIS FOR INTRUSION DETECTION
IN TELECOMMUNICATIONS NETWORKS

Threats from the Internet have become more and more sophisticated and are able to
bypass the basic security solutions such as firewalls and antivirus scanners. Additional
protection is therefore needed to enhance the overall security of the network.

One possible solution to improve the security is to add an intrusion detection system
(IDS) as an additional layer in the security solutions. In order for the anomaly detection
based IDS to decide what is normal and what is abnormal in the data monitored, it has to
have a point of comparison. In the context of networks, this point of comparison is
known as a model of normal network traffic. Once the model is created, it is then used
as a basis when traffic is monitored.

Feature extraction plays an important role when creating a model of the network
traffic. The features should represent the traffic flows as good as possible. The challenge
is on finding out the most suitable features for the anomaly detection based IDS, for it to
efficiently detect intrusion from the data monitored. Through analysis of different
attacks, it is possible to find out what their effect is to the traffic flows.

Common attacks; denial of service, probing and attacks against the services of the
network are taken as a basis for the evaluation. After analysing the attacks it was seen
that attacks of similar type also have similar effect to the network traffic and thus,
subsets of features were formed for each attack type.

The results, however, show that it is clear that more investigation on the differences
between operating systems and attacks against them need to be done in order to find out
more suitable sets of features.

The results also showed that attacks of similar type have different level of effect to
the network traffic. Although there were huge differences in the results, they were still
more or less according to the expectations.

Nevertheless, the results can be thought of as an encouragement, that it is possible to
use smaller feature groups to detect specific attack categories with less processing
requirements.

Scientific supervisor — N.M. Protsenko, Associate professor
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INFORMATION SYSTEMs SECURITY

Information is the key asset in most organizations. Companies gain a competitive
advantage by knowing how to use that information. The threat comes from others who
would like to acquire the information or limit business opportunities by interfering with
normal business processes.

The object of security is to protect valuable or sensitive organizational information
while making it readily available. Attackers trying to harm a system or disrupt normal
business operations exploit vulnerabilities by using various techniques, methods, and
tools. System administrators need to understand the various aspects of security to
develop measures and policies to protect assets and limit their vulnerabilities.

Attackers generally have motives or goals—for example, to disrupt normal business
operations or steal information. To achieve these motives or goals, they use various
methods, tools, and techniques to exploit vulnerabilities in a computer system or
security policy and controls.

Threats can originate from two primary sources: humans and nature. Human threats
subsequently can be broken into two categories: malicious and non-malicious. The non-
malicious "attacks" usually come from users and employees who are not trained on
computers or are not aware of various computer security threats. Malicious attacks
usually come from non-employees or disgruntled employees who have a specific goal or
objective to achieve.

Nobody can stop nature from taking its course. Earthquakes, hurricanes, floods,
lightning, and fire can cause severe damage to computer systems. Information can be
lost, downtime or loss of productivity can occur, and damage to hardware can disrupt
other essential services. Few safeguards can be implemented against natural disasters.
The best approach is to have disaster recovery plans and contingency plans in place.
Other threats such as riots, wars, and terrorist attacks could be included here. Although
they are human-caused threats, they are classified as disastrous.

Malicious threats consist of inside attacks by disgruntled or malicious employees
and outside attacks by non-employees just looking to harm and disrupt an organization.

The most dangerous attackers are usually insiders, because they know many of the
codes and security measures that are already in place. A hacker was once thought of as
any individual who enjoyed getting the most out of the system he or she was using. A
hacker would use a system extensively and study the system until he or she became
proficient in all its nuances.

Vulnerabilities are weak points or loopholes in security that an attacker exploits in
order to gain access to the network or to resources on the network. Remember that the
vulnerability is not the attack, but rather the weak point that is exploited. Some weak
points are: passwords, protocol design, Telnet protocol, FileTransfer Protocol, etc.

Scientific supervisor — N.B. Fomina, Associate professor
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TECHNOLOGIES OF DATA CONTROL SYSTEMS
IN INFORMATIONAL SYSTEMS

Vast amounts of information streams to be processed in any institution, from the
office of a small business to a large corporation, focused mainly on the creation of
administrative documents. A document management, in turn, focus on managerial
decision-making that is the primary function of any institution.

The introduction of automated information systems in the various institutions creates
opportunities to improve the quality of document management and to improve the
functionality grows rapidly productivity and quality of administrative work.

While software version by version, it cannot and should not satisfy all the various
needs of the user in one shrink-wrapped solution. It cannot because the needs of some
local or specialized markets are widespread (and sometimes contradictory) and should
not because even if we manage to do so, the result would be a confusing and thus mostly
unusable software-giant.One of the biggest problem now is to control the big data in
various software in big projects to have standardized data.

Computer-human interactions (CHI) is a relatively new field of research and
practice. It deals with all techniques and methods that let humans "use" their computers,
in the following sense: - they can figure out easily what a system can and cannot do for
them, - they can find the steps to reach their goals with little effort, - they can follow all
phases of the process and understand what happens and why. This is a really
interdisciplinary and very broad field, including elements of cognitive psychology,
applied graphics, ergonomics, and industrial design. It also requires very good common
sense and empathy with a variety of users. The result of the design process is called the
User Interface (UI); in the case of computers that use graphic images to convey
information it is called Graphic User Interface (GUI). But design does not end with good
graphics; add the appropriate interaction techniques to get what's called Look and Feel.
Whether the design enables users or not is measured by the software's Usability. The full
work environment including the explicitly displayed and hidden concepts, usability,
visuals, sounds, the time factor etc. has an impact on the user which is called User
Experience. Always keep in mind that the ultimate goal is to give users a good
experience when working with your software. This can only be reached if you think
wide and cover all areas outlined above with the design of your software. The good
impact of well crafted visual imagery can be ruined by sluggish response, a good overall
concept can be undermined by bad wording. Ideally, all components of the User
Experience should be on an even level.

Scientific supervisor — N.B. Fomina, Associate professor
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TECHNOLOGIES OF THE CLOUD COMPUTING ORGANIZATION

In the transition to a cloud infrastructure has lots of advantages, but that it was
smooth, required planning and prioritization.

For efficient cloud infrastructure required effective structure and organization.
Defining and using standards at every stage - when placed in racks from individual to
individual computers and cables from ordinary operations before security - can save
considerable time and to organize processes.

Traditionally, large scale cloud infrastructure inevitably requires automation. Even
in small-scale cloud infrastructure automation is critical if you want to perform IT
operations such as the preparation and removal machines for minimum money and in the
shortest possible time.

Aggregation in the form of components is not limited to specified structures of the
equipment, such as computers, networks, and storage subsystems. It should also take
care about the correct structuring support components such as power and network
cables. Systematization of these smaller components is also useful, for example, the
standard agreement numbering and labeling.

This ensures that the processes of change and configuration management. Definition
and use of these standards has its own value in their optimization for even small
advantages build phase cloud environment. In the future, the benefits of constantly
manifested at every level, from the preparation of the virtual machines to the
management and maintenance of cloud infrastructure . Goals such as automatic control,
remote work and limit disruptions allow improving standards and processes.

Currently cloud services very quickly developing, and questions about the safety of
their use is very serious. As simple and corporate users want to be assured that their
information will be completely safe, as the virtual and the physical layer.

Security infrastructure in the cloud model should be given more attention. In
conventional scale cloud environments can be set much deeper and more effective levels
of security. This seems especially true when you consider the savings from repetitive
processes and one-off costs for the implementation of decisions of identification or
development of security systems.

Scientific supervisor — M.M. Protsenko, Associate professor
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PROTECTION OF CORPORATE COMPUTER NETWORK

In today's interconnected and knowledge-based economy, your business's survival
depends on how quickly and securely you can respond to customer needs. Until recently,
only large enterprises with hefty budgets could afford customer relationship
management (CRM) solutions needed to manage the entire customer experience from
first contact onward. Today, there are many CRM solutions designed specifically for the
budgets and needs of small and medium-sized businesses (SMBs).

Network security is like the proverbial chain. It's only as strong as its weakest link.
Your network is most secure when:

. All policies, procedures, software and devices work together to provide a
secure and adaptive system.

. Threats are contained at every entry point of entry.

. The network can automatically adapt to new and changing threats.

Because you don't want a piecemeal approach, it helps to work with trusted vendors
who can provide end-to-end security from the network foundation to the remotest laptop
accessing your customer data. It's also important to work with a consultant who
understands the right balance between security and usability.

A consultant will begin by working with you to review your company's needs, plans,
vulnerabilities, and mission-critical assets and applications. Once the review is
complete, your security partner will present a security game plan customized for your
company.

Safe E-Mailing and Internet Browsing

If your employees send e-mails and browse the Internet (and what employees
don't?), you should consider a comprehensive security solution that includes e-mail
security, Web gateway security, and URL filtering.

Vigilantly monitor the content of your inbound and outbound company e-mails and
monitor visited Web sites to make sure no viruses, spyware, malware, or other malicious
threats can infect your network.

Avoid interrupting your workers. These technologies are largely invisible to
employees, so they can enjoy security benefits without the hassle of security
management.

Prevent employees from visiting sites with illegal or offensive content. This helps
keep your workers productive and reduces the risks of human resources problems that
can occur when employees are unvoluntarily subjected to sexist, racist, or other
objectionable material in the workplace.

Scientific supervisor — N.M. Protsenko, Associate professor
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PROBLEMS OF TRANSITION TO INTERNET PROTOCOL VERSION SIX

IPv4 addresses are limited resource which expected to exhaust in the near future.
IPv6 is the next generation protocol which will solve the address exhaustion problem.
IPv4 and IPv6 are not interoperable and the uptake of IPv6 has problems most common
of them can be separate into four areas: Network, Connectivity, Applications, and
Network Management and Operation.

Network Problems: IPv6 is intended to maintain a strong hierarchy and the address
space allows for many new use cases for address assignments to customers and
networks. Due to the shear size of the [Pv6 address space, special attention is required
when designing the IPv6 network since it will differ from the fragmented and smaller
IPv4 address design.

When an operator starts transitioning to IPv6, the engineers must design a network
to offer service continuity to customers. Native dual-stack is the natural approach.
However, due to IPv4 address exhaustion and cost associated to operate dual-stack
network, operators have to upgrade part of their network to IPv6-only.

High Availability (HA) is a major requirement for every service and network
service. Compared to IPv4, HA for IPv6 is less known. During transitioning, an
application running on IPv6 may need to failover to IPv4 network due to network
failure. New work may need to be done in this area. In addition, the new transition
techniques require new HA models.

Many applications such as email server implementations rely on Reverse DNS to
operate probably. Operators must find an answer to manage Reverse DNS in IPv6.

CPE Problems: operators must provide a manageable and reliable provisioning
mechanism to provision IPv6 service to the customers. In the IPv4 world, most
customers are given a public address via DHCP or IPCP. Customer home network is
manage by a CPE and uses private address space in the home network. In the IPv6
world, things work differently. Most CPEs are still given an IPv6 address. However,
the home network is given an IPv6 prefix and all the hosts behind the CPE can have
public IPv6 address. This changes the existing CPE provisioning model.

Application Problems: during transitioning, IPv4 and IPv6 applications will coexist
in the network. Regardless to what technology or multiple technologies an operator
choose to use, it must provide service continuity.

Network Management and Operation Problems: in theory, managing an IPv6
network should be similar to managing an IPv4 network. During transition, new
technologies and techniques may be introduced to the network. These new technologies
and techniques require new operation models.

Scientific supervisor — M.M. Protsenko, Associate professor
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HOW TO ALLOCATE RESOURCES FOR
PARALLEL COMPUTER SYSTEMS

Parallel computing is a form of computation in which many calculations are carried
out simultaneously, operating on the principle that large problems can often be divided
into smaller ones, which are then solved concurrently ("in parallel").

There are several different forms of parallel computing: bit-level, instruction level,
data, and task parallelism. Parallelism has been employed for many years, mainly in
high-performance computing, but interest in it has grown lately due to the physical
constraints preventing frequency scaling. As power consumption (and consequently heat
generation) by computers has become a concern in recent years, parallel computing has
become the dominant paradigm in computer architecture, mainly in the form of
multicore processors.

A massively parallel processor (MPP) is a single computer with many networked
processors. MPPs have many of the same characteristics as clusters, but MPPs have
specialized interconnect networks (whereas clusters use commodity hardware for
networking). MPPs also tend to be larger than clusters, typically having "far more" than
100 processors. In a MPP, "each CPU contains its own memory and copy of the
operating system and application. Each subsystem communicates with the others via a
high-speed interconnect.

Multiprocessor systems have consistantly held a place in the commercial sector
since their advent in the mid 1960's. Today there are two commonly employed
techniques in modern multiprocessor design: Symmetric Multiprocessing (SMP) and
Massively Parallel Processing (MPP).

The salient difference in these two techniques is that all SMP processors access a
single memory device (although this memory device may be multiported), whereas in a
MPP system memory is distributed into nodes, or multiple memory devices each holding
a different portion of the main memory space. Thus MPP systems, also referred to as
distributed memory systems, have the ability to make many accesses to different nodes
in parallel. Although SMP is an appropriate choice for small scale multiprocessing such
as workstations, most large scale multiprocessors take advantage of the scalability and
parallelness of MPP design.

In practice, it could be difficult to define what solution will be the best for given
task, so the best way is to do an experiment and compare results using special software.
This approach is a great idea, because it will help to use all given resources with
maximal efficiency.

Scientific supervisor — Rusanova O.V., Associate professor
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METHODS OF SECURING IN-VEHICLE NETWORKS

The automotive industry has been affected dramatically by the advances of electronics
during the last century. The introduction of electronics into cars has made them no more pure
mechanical systems. Almost every new car manufactured nowadays contains tens of
electronic control units (ECUs). ECUs have been introduced initially in cars for the purpose
of engine management.

Electronic control units themselves are not pure hardware components. Instead, they
consist of both software and hardware. In most cases, the ECU consists of a set of electronic
circuits that are controlled using a microcontroller running from tens to hundreds thousands
lines of code. As a result, a considerable amount of production defects may arise from
software. When such defects are discovered after cars have been sold, the ECUs need not to
be physically replaced in order to fix those defects. Typically, reprogramming the software of
the ECU can solve everything. If the defects are not critical, then car manufacturers do not
need to recall their defected cars in order to fix them. Instead, software re-flashing can be
made during regular service that is made in authorized workshops.

Although it sounds good to have the ability to fix defected parts using software, it
introduces many safety considerations. Consider an attacker who has physical access to an
ECU and could insert malicious code into it. Since all car networks are linked together
through gateways, it is possible for this malicious code to control several safety-critical parts
of the car. However, if we assume that the attacker may have physical access to the car then
he may be able to replace complete ECUs not only replace the software flashed in them.
That's why information security has not been introduced in the automotive industry except for
specific systems like immobilizers.

During the development of communication networks inside cars, it was always assumed
that the network is a trusted zone. May be this assumption came from the fact that cars had
limited interfaces with the outside world. The on board diagnostic (OBD) II port (used for
diagnostics) was the main external interface between the car network and the outside world.
Recently, cars contain several wireless interfaces for many purposes. For example, cars now
contain tire pressure monitoring systems TPMS, Smartphone integration using Bluetooth,
web connectivity etc. Other new interfaces may be deployed for vehicle-to-vehicle and
vehicle-to-infrastructure communications. Thus, cars are no more closed systems.
Accordingly, the car network is no more a trusted zone. As a result, it is required to secure the
internal network of cars from the threats that may arise from the new interfaces. This security
may be needed either at the interfaces or within the network itself or both.

This situation is similar to the case of personal computers during the spread of internet
usage. Before the internet, the spread of computer viruses was limited to using infected
removable media. Computer users already had their own precautions to protect their
computers from those threats. With the emergence of the internet, personal computer users
found themselves susceptible to new types of threats that may spread on a global level. It took
some time for security systems to become mature and provide and appropriate protection.
Unfortunately, the automotive industry nowadays is facing the same problem again.

Scientific supervisor — Nadtochii V.1, Associate professor
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MONITORING OF COMPUTER NETWORK TRAFFIC DURING THE
TRANSITION FROM IPV4 PROTOCOL TO IPV6

Internet Protocol version 6 (IPv6) is the latest version of the Internet Protocol (IP),
the communications protocol that provides an identification and location system for
computers on networks and routes traffic across the Internet. [IPv6 was developed by the
Internet Engineering Task Force (IETF) to deal with the long-anticipated problem of
IPv4 address exhaustion.

IPv6 is intended to replace IPv4, which still carries the vast majority of Internet
traffic as of 2013. As of February 2014, the percentage of users reaching Google
services over IPv6 surpassed 3% for the first time.

Every device on the Internet must be assigned an IP address in order to
communicate with other devices. With the ever-increasing number of new devices being
connected to the Internet, the need arose for more addresses than IPv4 is able to
accommodate. IPv6 uses a 128-bit address, allowing 2128 addresses, I[Pv4 allows only
approximately 4.3 billion addresses. The two protocols are not designed to be
interoperable, complicating the transition to IPv6.

Monitoring will be performed both with real and simulated equipment. For
simulation one of the best tools is GNS3. GNS3 is an open source software that simulate
complex networks while being as close as possible from the way real networks perform,
all of this without having dedicated network hardware such as routers and switches.

GNS3 provides an intuitive graphical user interface to design and configure virtual
networks, it runs on traditional PC hardware and may be used on multiple operating
systems, including Windows, Linux, and Mac OS X. GNS3 is an excellent alternative or
complementary tool to real labs for network engineers, administrators and people
studying for certifications such as Cisco CCNA, CCNP and CCIE as well as Juniper
INCIA, INCIS and JNCIE. It can also be used to experiment features or to check
configurations that need to be deployed later on real devices.

For collecting traffic Wireshark software will be used. Wireshark allows the user to
put network interface controllers that support promiscuous mode into that mode, in order
to see all traffic visible on that interface, not just traffic addressed to one of the
interface's configured addresses and broadcast/multicast traffic. However, when
capturing with a packet analyzer in promiscuous mode on a port on a network switch,
not all of the traffic travelling through the switch will necessarily be sent to the port on
which the capture is being done, so capturing in promiscuous mode will not necessarily
be sufficient to see all traffic on the network. Port mirroring or various network taps
extend capture to any point on the network.

Scientific supervisor — N.M. Protsenko, Associate professor
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WEB APPLICATIONS ATTACKS DETECTION SYSTEMS

A web application or web app is any application software that runs in a web browser
or is created in a browser-supported programming language (such as the combination of
JavaScript, HTML and CSS) and relies on a common web browser to render the
application.

Web applications are popular due to the ubiquity of web browsers, and the
convenience of using a web browser as a client, sometimes called a thin client. The
ability to update and maintain web applications without distributing and installing
software on potentially thousands of client computers is a key reason for their
popularity, as is the inherent support for cross-platform compatibility. Common web
applications include webmail, online retail sales, online auctions, wikis and many other
functions.

In earlier computing models, e.g. in client-server, the load for the application was
shared between code on the server and code installed on each client locally. In other
words, an application had its own client program which served as its user interface and
had to be separately installed on each user's personal computer. An upgrade to the
server-side code of the application would typically also require an upgrade to the client-
side code installed on each user workstation, adding to the support cost and decreasing
productivity.

In contrast, web applications use web documents written in a standard format such
as HTML and JavaScript, which are supported by a variety of web browsers. Web
applications can be considered as a specific variant of client-server software where the
client software is downloaded to the client machine when visiting the relevant web page,
using standard procedures such as HTTP. Client web software updates may happen each
time the web page is visited. During the session, the web browser interprets and displays
the pages, and acts as the universal client for any web application.

Web application security is a branch of Information Security that deals specifically
with security of websites, web applications and web services.

With the emergence of Web 2.0, increased information sharing through social
networking and increasing business adoption of the Web as a means of doing business
and delivering service, websites are often attacked directly. Hackers either seek to
compromise the corporate network or the end-users accessing the website by subjecting
them to drive-by downloading.

As a result, industry is paying increased attention to the security of the web
applications themselves in addition to the security of the underlying computer network
and operating systems.

Scientific supervisor — Fomina N.B., Associate professor
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COMPUTER NETWORKS MODELING OPTIMIZATION

The research community from both academia and industry started studying various
issues related to modeling and optimization of communication networks at the same
time when the progress of communication networks was noticeable. The main
motivation behind this fact was to provide efficient optimization tools to enable
development of various kinds of communication networks satisfying clients’ needs in a
cost effective manner. At the beginning, the research was quite narrow and limited to
telephone networks. However, the advent of the Internet and next other kinds of
communication networks (mobile networks) as well as the process of network
convergence triggered much faster and wider research in the field of modeling and
optimization of computer networks. Consequently, nowadays we can witness numerous
scientific journals and conferences devoted to this topic. Moreover, large vendors of
network equipment and telecoms develop R&D centers to make research on these
issues. The prognosis for the future is that — due to very fast development of new
technologies, protocols, services and growing popularity of computer networks all over
the world — emerging problems related to modeling and optimization of computer
networks will focus the attention of researchers for a long time.

The main purpose of this book is to present basic information related to modeling
and optimization of computer networks. We present models and algorithms for
optimization of various elements of computer networks including routing, link capacity
and resource location. An important novelty of this textbook — comparing to earlier
books — is that we consider various kinds of network flows. Most of previous research in
the field of modeling and optimization of computer networks is restricted to unicast
flows. We extend this scope to other kinds of network flows including anycast, multicast
and Peer-to-Peer. Moreover, we present information related to optimization of network
oriented distributed computing systems. The idea behind the extended range of the book
is to present classical models and methods related to the research conducted in the field
of computer network optimization for many years as well as to show latest topics that
have been attracting considerable attention from researchers recently.

It is assumed that the reader of this book has some basic knowledge regarding
computer networks, technologies and protocols as well optimization methods and
algorithms. However, if some parts and information presented in the remainder of this
book are not understandable, the reader is referred to books and other works presenting:

* basic issues of computer networks ;

+ various concepts of distributed computing systems including Peer-to-Peer

networks, content delivery, multicasting, distributed computing;

+ issues of network survivability;

* optimization methods and modeling.

Scientific supervisor — Fomina N.B., Associate professor
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METOJX EKCHEPUMEHTAJIBHOI'O TOCIZKEHHS TA
EKCTPAIIOJISIIII XAPAKTEPUCTUK TPA®IKY KOMII'IOTEPHUX
MEPEX B PEAJIbBHOMY MACHITABI YACY

3 PO3BUTKOM KOMIT'TOTEPHHX MEpEX 3’SBIIACh HEOOXiAHICTh MOHITOPHUHTY TpadikKy 3
METOIO ¥foro onruMizarti Ta ynpasiinasa. Ha 6a3i nokaneHoi Mepexi IKIT Oysio po3risiHyTo
JesKi TIpOrpamMHi Ta amaparHi 3aco0M MOHITOPHMHTY Tpadiky JIOKalIbHOI KOMIT FOTEPHOI
MepeKi 3 METOIO HOTo JIOCTIZKEHHS Ta yIPaBIIiHHS.

Jnst nocsrHeHHS i€l MeTH Ha 0a3i METOAMKH CTaTHCTUYHOI OOPOOKH E€KCTICPHMEHTIB,
METOJy CTaTUCTUYHOrO iMitaniiHoro monemosanHa (CIM) ta MeTomy QBOmapaMeTpUIHOL
ONTUMATBHOT ~ CKCTPAIOJANIl  pO3pOOJICHO METOJ  JIOCTI/DKCHHS Ta  ONTUMAIBHOI
SKCTpAroslil XapakTepHCTHK HECTal[ioHapHOro TpadiKy KOMIT'IOTEPHHMX Mepex. 3a
JIOTIOMOTOI0 €KCIIEPUMEHTY TIOKa3aHa €(EKTUBHICTH PO3POOICHOr0 METOMY IOCIIIKEHHS
XapaKTEepHCTUK HeCTallloOHapHOTo Tpadiky Ha (oHi 3aBas.

MomitopuHr Tpadiky HPOBOIUTBCS 3a JIONOMOTOI0 CHiddepy, KW JT03BOISIE
BHMIPIOBATH 3HAYCHHSI XapaKTepHUCTHK Tpadiky 3 iHTepBajoM B oHy XBiMHY. Ha Tpadiky
o0paHO iHTEpBaNl 32 TPU XBIWIMHH, JJIS SKOTO BUKOHAHO TPU EKCIIEPHMEHTH 3 DPI3HUMHU
3HAYCHHSAMHU IHTEpBATy CIIOCTepexkeHHs A7, iHTepBaly EKCTpamroJslii 7 Ta BEIHYMHU
MOTY)KHOCTI  3aBajii 025 . Byma 3ampomoHOBaHAa METOIMKA CTATUCTUYHOI OOPOOKH
pe3yNIbTaTiB  €KCHEepHMEHTIB 3 JaHWMH Tpadiky, Ha Oa3i skoi po3poOieHa mporpama
cTaTHCTHYHOrO imitamiiinoro mopemoBanust [ICIM - traffic y cucremi MathCAD. 3a
JIOTIOMOT'OI0 TIPOrPaMy BUKOHAHA EKCTPATIOJALISI IS AecATH Tprual Tpadiky (e # — HoMmep
TpHaIM) Ta OGUHCICH 3HAYCHHS BiJHOCHHX [TOXHOOK eKCTPATOIbOBAHMX Bemiri Y3(1) 10
Bi/INOBiHUX 3Ha4eHb TpadiKy Oe3 3aBaau X;(n) i3 3aBanor0 Y3(17) — (Sxp), Oye)-

ExcrniepumenT  mokazanu, 110 ITOPUTM  ONTUMAIBHOI  JIBOIIAPAMETPUYHOL
eKCTpamoIIsIii mpy poOOTi 3 pealbHIM TpagikoM KOMIT IOTEpHOT MepesKi Ja€ MPHIAHATHI ISt
MPaKTUKHA Pe3yJbTaTH, AKi 3alIeKaTh BiJ MapaMeTpiB — iHTepBaly croctepexeHHs AT,
EKCTPATIOJIALIT 7 i TTOTYXKHOCTI 3aBaJH 07 .

OG6ocHOBaHO Habip anpiopHOi WMOBIPHOCTHOI iH(oOpMaLlii, sIKy HEOOXiTHO 3HATH IIPO
Tpadik, I BUKOHAHHS ONTHMAJbHOI EKCTPAmojiilil B ONTHManbHOMYy pexumi. Lle
HACTyMHHUH Hallp HapamerTpiB: miyj, My, Dy, Dy, Py, P Ky(t), ty). 3anpononoBaHo
QITOPUTM JOBM3HAYCHHS BIJCYTHIX TapamMeTpiB Uil TOYKM Tpadiky, sKy 30HMpaeMoch
EKCTPAIONIOBATH: My, Dys, 0%, Ky(ty, 1), Ky(t, 1). Ha 6a3i anpiopoi Ta fiMOBipHOCTHOT
iHopmarii, mo Oyna JOBH3HAUCHA, 3aMPOINOHOBAHO AITOPUTM EKCTpanoisii Tpadiky B
pearsHOMY Yaci Ha OCHOBI ONITHMAIBHOTO CIIOCO0Y TBOMApaMEeTPUYHOI €KCTPAITOIISALIII.

3anporoHOBaHO  ITOPHTM,  SIKHKA  0a3yeTbCs HA  BHUKOPHCTAHHI  METOAY
JIBOTMAPAMETPUYHOI ~ ONTUMAIBHOI ~ EKCTPANONAL[i, 3a JOMOMOIOK  SKOrO  MOXKHA
OpraHi30ByBaTH Iepepo3noAi Tpadiky B KOMIT IOTEpHIH Mepexki MK pOOOYMMH CTaHIIisIMH
TpH HOro nepeHaBaHTaxeHHi. [ boro ajaropurMy HeoOXiqHO MaTH HaGip CHeliaTbHOro
SJIEKTPOHHOTO 00JIaTHaHHS Ta CHEIliaJIbHE IPOTrpaMHe 3a0€3MeUeHHS TS CepBepa.

Hayxosuii kepisnux — I.A. JKykos, 0-p mexu. nayk, npogecop
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3ACOBHM NIIBUIIEHHSA E@EKTUBHOCTI ®YHKIIIOHYBAHHS
KOPIIOPATUBHOI MEPEXI 1JISI AYAUTOPCBKOI KOMITAHII

IlinBuINEeHHS BHUMOI /IO TEMIIB Ta SKOCTI HaJaHHS ayAUTOPCHKUX MOCIHYT,
yCKIagHeHHsT (DiHAHCOBOI iSUTBHOCTI KOMIIaHIM, 3 SKMMH CIHIBIPAIIOE ayAUTOPCHKa
¢ipma, a Tako)k BUMOTH 3aKOHOJJaBCTBA BUKJIMKAIOTh 3HAUHE 301IbIICHHS 00CATIB POOIT
1o OpraHizamii Ta YHpaBIiHHIO JISUTBHICTIO ayauTopchkol ¢ipmu. Ilpm ympasminHi
OpraHi3alli€l0 aKTyalbHUMH € TpoOJeMH CyMIiCHOCTI IIiICHCTEM IUIaHyBaHHS,
MOTOYHOTO HAJIAHHsI OCIYT, OOJIKYy Ta yIpaBIiHHS.

KopmoparuBHa cuctema ympaBiiHCBKOTO OOJIIKy BH3HA4YaeThCcs K (opMabHa
cucreMa JUId  BUIadi aaMmiHicTpamii iH(opmamii, HeoOXigHOT Mg TPUHHATTS
YIpPaBIiHCHKUX pinleHb. HalBakIMBIIIMM KOMIIOHCHTOM CHCTEMH YIMpPaBIiHCHKOTO
00tiKy € if KopropaTuBHA Mepexa.

3arajpHOI0 METOI0 KOPIIOPATHBHOI CHCTEMH YIPABIiHCHKOTO OOJIIKY € MOJIETIICHHS
e(eKTHBHOTO BHMKOHAHHS (YHKIIH ITaHYBaHHS, KOHTPONIO MiSUTBHOCTI 3 HaJaHHS
MOCJYT Ta TMpOLECy YNPaBiliHHA B Iijomy. HaliBakiuBinmMm i1 3aBiaHHSAM € BHAaya
noTpiOHOI iH(opMaIil MOTPiIOHUM JIOISIM B TMOTPIOHUM Yac, a TaKOX pPO3pPaxyHOK
MMOKA3HUKIB €()EeKTHUBHOCTI pOOOTH KOMITaHii.

3anpoBa/KeHHST KOPIIOPATHBHOI CHCTEMH YIIPaBIIHCHKOTO OOJIIKY MiAPHEMCTBA
BapTO 3IiMCHIOBATH MOCTYIIOBO, HOYMHAIOYHM 3 HailGiNbIIl BaXKIIMBOI JaHKU: TOOYIOBH
CXOBHIIA JaHHUX, [0 JO3BOJIUTH LIBHJKO OJICPKATH MO3UTHBHUHA edeKT y BHITIAI
0ipII0T KEPOBAHOCTI KOMITAHIEI0. Y MpOLECi BIPOBAPKEHHS CHCTEMH YIIPaBIiHCHKOTO
00Ky HEOOXiMHO 3a0e3MeUUTH MOXJIHMBICTH POOOTH SK 32 HOBOKO, TaK i 3a CTaporo
TEXHOJIOTi€l0, 1100 HEe 3aBakaTHW MOBCAKACHHIN MisIBHOCTI mimnpuemcTBa. L{pomy
CHpHSIE MiATPUMKA CyYaCHHM MEPEKEBHM 00JIaTHAHHSIM MOMEPETHIX TEXHOIOTIH.

Jns migBumieHHsT e(eKTHBHOCTI (DYHKIIOHYBaHHS BaXKJIMBHM €TalloM DPO3BUTKY
CHUCTEMH YIPABIIHCHKOTO OONIKYy € MiJKIIOYCHHS [0 KOPIOPAaTHBHOI Mepexi
BifyaneHux Qinii kommnanii. lle 103BoauTs 0OMIH iH(OpPMAII€I0 B PEXUMI PEaTLHOTO
4acy, a TaKOXK MOTpaIUITHHS iH(opMaii Bix ¢ifii B cxoBHIle faHUX 6e3 BUKPUBIICHD Ta
BTpAT, IIJ0 MOXJIMBI IIPH TIEPECHIIaHHI IaHUX €JICKTPOHHOIO MOMITOIO.

BripoBamkeHHs B KOPIIOpaTUBHY MepEeXy MyJNbTHMeNIHHMX TexHousorid Unified
Communications MOXHa 3 {CHIOBaTH TOCTYINOBO. /Iyl bOr0 MOTPIOHO MiATOTYBATH
Mepexy Ta IpUiMalbHO-TIEpelaBalIbHe OONaJHAHHS, 10 3a0e3MeYuTh MIBUAKY
nepefady JaHUX BEJMKOro obcary. Jlo Toro x, naHe oONaHaHHA Mae JOCHUTh BUCOKY
BapTiCTh, 1 BOPOBAPKEHHA IOIJIBHO PO3MOYATH 3 OJHOTO MiAPO3ALTY, OIIHHUTH
e(eKTHBHICTb, Ta 3 BIINOBITHUMH KOPHUT'YBAaHHSMH PO3IOBCIOIUTH HAa BCIO KOMITAHIIO.
VY xoxi BIpoBaKEHHS! 000B'SI3KOBO MOTPIOHO OpraHi3yBaTé TPEHIHTH Ta KOHCYJIbTamii
JUISL CIIBPOOITHUKIB MiJNPHEMCTBA 3 OpraHizamii rmepexomay Ha OuTeIn cywacHi ¢opmu
oOminy iHdopmartiero [1].

Haykosuii kepisuuxk - J[poeososzos B.1., kano. mexw. nayk, doyenm
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3ACOBM NIBULIEHHS ECEKTHBHOCTI KOPIIOPATUBHOT MEPEXKI
KOMILIEKCHOI IHOOPMALIIHOI CHCTEMH NEHCIHHOTO ®OHY

Jns oOpoOkm BCiX MaHWX NeHCiHHOro (oHAYy MOTpiOHI MEBHI OpraHi3amiidHi i
TeXHiYHI 3aco0u, TOOTO KOMIUIeKcHa iHdopmamiliHa cucrtema. Po3ymiHHS IiHHOCTI
iHdopmarii npuBeno 1o HeoOXimHocTi ii BUHMKHeHHs. KowmiuiekcHa iHopmariitHa
cucreMa 3abesnedye iH(poOpMauiiHy MIITPUMKY Bci€l AISUIBHOCTI NMEHCIHHOTO (OHIY
(I1®). Ilmamyroum i perymooun iH(OpMaIiiHy apXiTeKTypy MeHCiifHOro (OoHIY,
HEoOXimHO 3a0e3MmeunTH HaiiOumbmr  edexktuBHe 11 ympaeniHHA. EdexrtuBHa
iHdopMmariiiiHa apXiTeKkTypa MOJerurye momyk i 30epexxenHs iHpopmanii i pobuts il
SKICHIILIOIO.

Ane ynpaBliHHA TUIBKHM BHYTPIIIHIME pecypcaMH oOprasizallii He BHpIlye BCiX
mpobieM. Bmacmimok 1mporo opramizamii BaknmBO  copMyBaTH — ONTHMAIbHI
opraHizaliifHi Mexi CBO€i HisTIBHOCTI - CEpeIOBUINA 1 HA OCHOBI CyYaCHHUX TEXHOJIOTiH
yIpaBliHHA 3a0e3neYnTH peHTadenbHe BUKOPUCTAHHS IIMPOKOr0 apCeHany 30BHIIIHIX
pecypciB.

MaiiOyTHe 3a pINICHHAMH, SIKi J03BOJISIOTH OO0'€qHYBATH JrOJACH, iHopMari i
TIPOLIECH JiSUTBHOCTI IS €(peKTUBHOTO YIPABIiHHS BCiMa cepaMu TisTEHOCTI.

IHcTpymenTn mnst peectpamii mpo0ieM 1 pe3yNbTaTiB BHKOHAHHS CEPBICHHX
orepauiii T03BOJAIOTH CTBOPUTHU I[IHHY 0a3y 3HaHb 3 0OCIyroByBaHHS KIi€HTIB [1D,
MPOBOJUTH MOJAJBIINI aHaJi3 Pe3yJbTaTiB 1 CKIaJaTH HEOOXiIHY 3BITHICTb. PileHHs
BIJIKpHBA€E MEPCIICKTUBH HAJaHHS MOOUIBHOTO cepBicy. TexHIYHUM (axiBIsIM, IO
MPAIOIOTh Y KIIE€HTA, He MOTPIOHO Oyne 3HAXOAWUTH MOXIIMBOCTI MiIKITIOYEHHS 0
obuncaroBanbHOI  Mepexi opramizamii. 3a  JJONOMOrol0 MOOITBHHX —IIPHCTPOIB
(Hampukiag, HOyTOyKa) BOHA 3MOXKYTh JICTaTH JOCTYII 0 BCiX iHCTPYMEHTIB i JIaHUX,
SKi TM HeoOXimHi a1 eeKTHBHOro BHKOHaHHs cBO€l poOoTH. ONTHUMI3yIOuH mHporec
TUTAaHYyBaHHS CEPBICHUX OIepamiifi i po3mojail oOCIyroBylOUOro HEepCOHATY, PillleHHS
CHpHs€ 3HIWKEHHIO 00'€M aIMiHICTpaTHMBHHX 3YCHJIb 1 IiJBUIIYE INPOJYKTHUBHICTH
3aifHATOTO B Wiif cdepi mepcoHary. B pesynprari opranizamii HiCTalOTh MOXIIHMBICTBH
HajaBaTH c(eKTUBHINIE 1 SKiCHImE cepBicHe 0OCITyroByBaHHsA. TakuM YHHOM,
KOMIUTEKCHE YIPaBJIiHHs ONEPaTHBHOIO JiSsIBHICTIO OpraHi3auii 3abe3neuye 3HKEHHS
¢inaHCOBHMX BHTpaT, onTuMmizaiiro ix o0'emiB. EdexTnBHa opranisamis ynpabiiHHI
ONEpaTUBHOIO  JTisUbHICTIO [I®  103BONSE  yHOCKOHANMTH IPOLEC  yXBaJICHHS
YNPaBIIHCHKUX PIMIEHb i, Pa3oM 3 BHCOKUM EKOHOMIUYHMM e(EeKTOM, OfepKaTH
KOHKYPEHTHI TepeBard 3a pPaxyHOK IABHINCHHS $KOCTI MPOAYKTIB 1 mochyr, ix
onTuMizaii.

BaxxnuBoro 3aauero npu 3abe3nedeHHi (QyHKI[IOHyBaHHS opraHisallii € yrmpaBiiHHI
oprasizarieio € eheKTHBHE YIPaBIiHHI KOPIIOPATUBHUMH CEPBICHUMH CITy>KOAMH.

3acTocyBaHHSI CydYacHOI CHCTEMH €JIEKTPOHHOI MOIITH Ta JOKyMEHT0oOiry B
iHpopmaniitHiii cuctemi [1® mo3Boisie TakoX HaHOIMBII €PEKTUBHO BUPILIIMTH BCi
TIUTaHHS, 5K 3B’s13aH1 3 3a0€3MeUeHHAM HOoTo (QyHKIIOHYBaHHS.

Hayxosuii kepisnux — [{po60o6o3os B.1., kano. mexw. Hayk, ooyeHm
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3ACOBHM NIIBUIIEHHSA E@EKTUBHOCTI ®YHKIIIOHYBAHHS
KOPIIOPATUBHOI MEPEXI HEHTPY JIOT

KopmoparuBHa cuctema neHTpy AuTsS4oi Ta foHanpkoi TBopyocti (LIJIOT) Ta ii
Mepeka BU3HAYAETHCS SIK CHCTeMa At 0OMiHy iHdopmariii, HeoOXinHOT s B3aeMoii
MIK LEHTPaMU KOPIIOPATHBHOI MEPEXKi.

3aranbHO0 MeTOr0 KopropaTuBHOi cuctemu LIJIFOT € monermeHHs crijikyBaHHS B
PEeXUMI peaNbHOrO Yacy, MPOBEJCHHS MAcOBUX 3aXO[iB TBOPYOTO HAIPSMKY, & TAKOXK
oOMiH iH(opMmamii Ta goxkymeHTamii. HaliBaknuBimmM ii 3aBmaHHAM € HafmiiiHa Ta
6e3nepebiiiHa pobOTa 3 BHCOKUM PIBHEM 3aXHCTY Bijl HECAHKI[IOHOBAHOTO JOCTYIIY.

3anpoBa/ukeHHs: kopropatuBHoi cuctemu LIJIIOT Bapro 3nificHIOBaTH MOCTYIOBO,
MOYMHAIOYN 3 HAMOUIBII BayKJIMBOI JIAHKU: MOOYJOBM CXOBHIIA JTAaHHX, IO JO3BOJIUTH
IIBAAKO OJIEP>KaTH ITO3UTHBHUN e(eKT y BHUTIII OUIBIIO] KepoBaHOCTI opraHizamii. Y
MpoIieci BIIPOBAKEHHS CHCTEMH HEOOXiTHO 3a0e3MeYUTH MOXKIHMBICTE PoOOTH fK 3a
HOBOIO, TaK i 3a CTapOI0 TEXHOJOTI€0, 100 He 3aBakaTH MOBCIKICHHINM MisIbHOCTI
mianpueMctBa. LlboMy copHse MiATPUMKA Cy4acCHUM MEpEKEBUM OOJaJHAHHIM
MOTIEPE/IHIX TEXHOJIOTIH.

Jns migBuIneHHS e(QEKTUBHOCTI (PYHKIIOHYBAaHHS BaXJIMBUM €TallOM PO3BHTKY
cucremun LAIOT € miakmodeHHS OO KOPHOPATHBHOI MeEpexki BigmaneHHX OyIMHKIB
TBOPYOCTI, KOTPi 3HAXOIAThCA B perioHax. Lle 103BonuTh 0OMiHIOBaTHCS iH(OPMALIIEIO
B PEXKHUMI pPeaNbHOro 4acy, a TaKoX IMPOBOJUTH Pi3HOMaHITHI KoH(epeHIil, KOHKypcH
Ta MacOBO-PO3BaXKaJIbHI 3aXO0JIH.

Bupimenns nmpoGremn 3axucty iHpOpMAIii € CyTTEBUM 3aco00M ITiJBHICHHS
edexkTHBHOCTI (yHKIiIOHYBaHHS KopropatuBHoi Mepexi LIJIFOT. Ipu isomy HeoOXigHO
BUKOPHCTOBYBAaTH KOMIUIEKC 3aXOMiB, SIKMH CKJIQNA€ThCI 3 TaKMX EJIEMEHTIB:
nepenikoaa - (i3uyHO OJOKY€E 3JTOBMHUCHHUKOBI HUIAX A0 iH(opmarlii, mo mae Oytn
3axuIleHa (Ha TEpUTOpil0 i B TNpPHUMINICHHS 3 amaparyporo, HOCIIB iHdopmarlii);
YIPaBITiHHS JOCTYIIOM - CHOCI0 3aXHCTy iH(pOpMaIlii peryToBaHHIM BUKOPUCTaHHS BCiX
pecypciB cucTeMH (TEXHIYHHX, IIPOTPaMHUX 3ac00iB, €JIEMEHTIB JaHWX); MAaCKyBaHHS -
croci6 3axucty iHpopMarii nusxoMm ii kpunrorpadidaoro xonyBaHda. [Ipu mepemaui
iHpopmarii Mo IiHIAX 3B'I3Ky BENMKOI MPOTSDKHOCTI KpHNTOTpadiuHe 3aKpUTTS €
€IMHAM CIIOCOOOM HaJifHOrO 3aXHCTy; perjiaMeHTallis - MoJsarae B po3poOri i
peadizailii KOMIUICKCIB 3aXO0/1iB, [0 CTBOPIOIOTH TaKi YMOBH aBTOMAaTH30BaHOI OOPOOKH
i 30epiranHs B BaxiMBOi iH(poOpMamii, mpH SKUX MOXKIHMBOCTI HECAHKI[IOHOBAHOTO
JIOCTymy Ao Hei 3Bommucs 0 10 MiHiMyMy. J{71s eheKTHBHOTO 3aXHCTY HEOOX1THO HiTKO
perilaMeHTyBaTH CTPYKTYpHY IMOOY/IOBY JIOKalIbHOI Mepexi (apXiTekrypa OyaiBelb,
o0nasHaHHs TPUMILCHb, PO3MILICHHS amapaTypu), OpraHizaiilo Ta 3a0e3MedeHHs
pPOOOTH BCHOTO MEPCOHAITY, 3alHATOr0 00poOKoI0 iH(pOpMAIii; TPUMYC - KOPUCTyBadi Ta
MepCcoHaN 3MyLICHI JOTPUMYBATHCS TNpPaBHI OOpPOOKM 1 BHKOPHUCTaHHS BaXKIHBOI
iHpopMamii Mg 3arpo3ol0 MarepianbHOi, aAMIHICTpaTHBHOI a00 KpUMiHAIBHOL
BiJITOBIZATBHOCTI.

Hayxosuii kepistuk - [{po6o6o306 B.1., kano. mexwu. Hayk, 0oyeHm
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YK 004.056.53 : 004.7 (043.2)
Jlykamenko B.B., I'punenko A.1O.
Hayuonanvuwiti asuayuonnwiii ynueepcumem, Kuee

JOIIOJIHEHHAS PEAJIBHOCTbD: IPUMEHEHUE
U NNEPCIIEKTUBBI PA3BUTUS

Tlox TepMHMHOM MOINONHEHHAas WM yBEJIMYEHHas peajbHOCTh (aHri. augmented
reality) mompasymeBaeTcs CBO€OOpa3HBIH CHMOMO3 PEallbHOTO MHpa U BUPTYaIbHOH
pEaNbHOCTH, YTO JOCTUTAETCSl IyTeM MpPOCLHMPOBAHHS KaKMX-THO0O0 BHPTYaIbHBIX
O0BEKTOB Ha pealbHOE MNpocTpaHcTBO. CaM TEpPMHH TNPEANOJIOKUTEIBHO OB
npemioxer B 1994 rony, cotpyanukom kommnanuu Boenig, [Tormom Munrpomom.

Ha nanublif MOMEHT OCHOBHOM TE€XHOJIOTHEHN MOJTyUYEHUs JOMOJHEHHON PeabHOCTH
SIBISIETCS TOJydeHHe M300paXkeHHe U3 KaMephl, 00paboTKa IOCIEIHEr0 ¢ MOMOIIBIO
ITOPUTMOB PACIIO3HABaHUs 0Opa30B M B JAIBHEHIIEM MPOCHMPOBAHHE IMOJTYyYSHHOTO
N300paKeHNs, @ TAKXKE HEKOH JIONOJHUTENbHOH NH(POPMALUK Ha JMCIUICH KOMITbIOTEpa,
TeneOoHa WK JTI000TO IPyTroro NOA0OHOTO YCTPOUCTBA.

JlomonmHeHHas peaTbHOCTh — 3TO CIEAYIONIMH IIar, KOTOPHIA BEIBEIET BOCIIPUSTHE
nHpopMaIMy Ha Ka4eCTBEHHO HOBBIH ypoBeHb. Hampumep, u1st TOro, 4To OBl BBISICHUTH
NHPOPMAIMIO O AMATHHKE apXUTEKTYPbI, KOTOPBIH HAXOIUTHCS B MOJIE 3PEHUS YKE HE
Hy)XHO Oyner mpuberaTb K IOMOIIHM TIOMCKOBUKOB, BCS HMHTEpECyroLias MHGpOpMAIus
OyJeT nepes riia3amMu, J0CTaTOYHO TOJIBKO B3IJIIHYTh Ha MPEIMET.

Ve ceifyac I Bcex HanOojee MOMyJISIPHEIX MOOMIBHBIX OIEPAIlHOHHBIX CHCTEM
(Apple i0S, BlackBerry OS, Android, Windows Phone) cymiecTByOT HpHIOKCHUS,
KOTOpBIE PEATH3YIOT PsiJi BO3MOXKHOCTEH JIONOJIHEHHOH peanbHOcTH. COBpEMEHHbIE
MOOMIIBHBIE YCTPOHCTBA COAEPKAT MAaCcCy JaTUYMKOB U ITO3BOJIAIOT MOJyYaTh JaHHbIE 00
OpHEHTAIMH B IIPOCTPAHCTBE, a TAKXKE MECTOIIOJIOKEHHH ycTpoiicTBa. K mpumepy, gero
cTouT HpoekT Semapedia, KOTOPBIH MO3BOJSIET COIOCTABIATH CTaThM W3 Bukumnemun
pEaIbHBIM IpEMETaM, MOCPEJCTBOM CIELHAIBHBIX KOOB. [l TOro, 4ro OBl CBA3aTh
CTaTbIO U3 BUKHMIEANH ¢ peabHbIM IPEAMETOM, CICIyeT HAHECTH Ha JaHHBII MpeaIMeT
n300pakeHHe B BUJE IITPUX-KOJA, OOBIYHO IS ATHX Leneil ucnonbsyor QRcode mmu
MatrixCode.

Tak xe cymecTByeT psa GU3HIECKUX YCTPOMCTB, BBIIIOJHEHHBIX B (opM-(akTope
OYKOB, JIMH3bl KOTOPBIX SIBIIAIOTCSA JUCIUIESMU. YCTPOWCTBA COZEpKAT OJHY WIIH
HECKOJIBKO KaMep W MOJYJb, MOCPEICTBOM KOTOPOTO YCTPOMCTBO MOXET IOJTydaTh
noctyn B MHTepHeT. A COBCeM HENAaBHO BO3HUK HOBBII MOAXOJ, HCIIOIB30BAaHHE
cMapToHa B KayecTBe JKpaHa JUIl OYKOB JIOTIOJHEHHOHW peajbHOCTH. Y CTPOMCTBO
peal30BaHO B BUJE OYKOB, YTO, B O0LIEM, HE HOBO, COACPIKHT JIBE JIMH3BI U OTBEPCTHE,
Kyla W BcTaBisiercs cMapTdoH. VCromb3ys cHeluanbHOe NPUIOKEHUE (CYIECTBYIOT
Bepcun ans i0S m Android), ycTpoicTBO TpaHCIMPYIOT IBE CTEPEOCKOMMYECKUE
KapTHUHKHU Ha JIBE TIOJIOBUHEI 9KpaHa, KOTOPbIEe W HAOII0JaeT MOIb30BaTeNb Ta/IKETa.

B OynymeM OuYKkH SBOJIOLMOHUPYIOT B AJIEKTPOHHBIE JIMH3BI C IOJYNPO3PAvyHOM
MaTpHLEH, KOTOpasi U BBIIOIHUT (QyHKIHUIO AUCILIes, M300paXKeHne Ha KOTOpBIil OyneT
NepeaBaThCsl HOCPECTBOM PaJIOBOJIH.

Hayunwtii pykosooumens — B.B. Jlykawienxo, kano. mexm. HayK, 0oyeHm
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VK 004.057.4:004.715(043.2)
Maprtunosa O.I1., lllopTiOK LII.
Hayionanvnuii asiayitinuil ynisepcumem, Kuis

CYYACHI METOJHN AHAJII3Y TPA®IKY B KOPITIOPATUBHUX MEPEKAX

Y cydyacHHX yMOBax pilleHHA CKJIaJHUX 3aJad YMPaBIiHHA Pi3HOTO pPOAY
CHCTeMaMH Ta 00’€KTaMH, 3a/1ad OpraHi3alifHOro yIpaBIiHHS 0a3y€ThCS HA IIHPOKOMY
BUKOPHUCTaHHI iH(opMamifHux TexHosorid. TexHiuyHOIO 0a300 iX NPaKTHIHOTO
3aCTOCYBaHHS € KOPIIOpPAaTHBHI KOMII'IOTepHI Mepexi. CaMe BOHH BiJlirparoTh 3HAUHY
posie Ui 3a0e3neucHHs] e(EKTUBHOCTI YCHINIHOTO YIPaBIMiHHS Ta (YHKIIOHYBaHHS
pi3HOMaHITHHX opraHizaiiid. Bce dacTiiie nposBIsSETbCS TEHACHILS 301IbIICHHS YHUCIa
KopHUcTyBauiB, 00’eMy iH(opmamii Ta iHTeHcHBHOCTI Tpadiky. Sk HacmimoK,
MOTIPIIYIOTBCS AKICTH MepekeBUX mociyT. [ana mpobiema nmoTpedye BIOCKOHAICHHS
BiJIIOBIAHOTO POTPAMHOTO 3a0e3MeUeHHs aHali3y Ta MOJCIIOBAaHHS TpadiKy.

Ha cporomuimHiit neHp po3pobieHo Oe3miu Mopmeneit it imitamii Tpadiky:
¢pakTaneHuit  OpoyHiBChkmil pyx (Fractional Brown Motion — FBM), xaotnmdsi
Bimoopaxkenuss (Chaotic Map), HeHpoOMepexkeBi MOJENi, aBTOPETPECHBHI MOJEII
(Autoregressive Models — AR), dbpakransHi ToukoBi npouecH (Fractal Point Process —
FPP), dpaxraneuuit pyx Jlesi (Fractional Levi Motion — FLM), mynbTudpaxtaibHi
mozeri (Multifractional — MF), dpaktanbuuii raycisebkuil uym (Fractional Gaussian
Noise — FGN), moneni Ha OCHOBI TeXHIKM "IWHAMIYHOTO MOJETIOBaHHS MapkoBa"
(Dynamic Markov Modelling — DMM), Monieli Ha OCHOBI KJIIACHYHHX CHCTEM MaCOBOTO
00CITyrOBYBaHHS Ta iHIII.

Bei Mopmenmi  xapakTepW3yIOTBCSI HEOOXIJHUMH JUIS  SIKICHOTO — MOJICITIOBAHHS
BIIACTHBOCTSMH: JIOBIOCTPOKOBOIO 3aJIeKHICTIO, MacIITabOBaHICTIO, CTalliOHAPHICTIO.
Alle XapakTepHCTHKU TpadiKy MOXYTh 3MIHIOBATHCS 1 3aJle)KaTH BiJ BEIMKOIO YHCIIa
nmapaMeTpiB i HaJalITyBaHb PEAbHUX MEPEekK, XapaKTEPUCTUK MPOTOKONIB, MepeaaHol
iHdopmarii Ta moBeAiHKH KopucTyBauiB. KpiM mepepaxoBaHuX BHIE, BHUSBJICHI Taki
XapaKTePUCTUKH  TpadiKy  sK  HasBHICTh  KOPOTKOYAaCHHUX  3aJICKHOCTEH,
HECTaIllOHAPHICTh, MyTbTH(OPAKTATBHICTD.

3aralbHUM HENOJIKOM Cy9YacHHX MOJeNeH MepexeBoro Tpadiky, € Ix
CIPSIMOBAHICT, Ha KOHKPETHHH pi3HOBHA Tpadiky abo Mepexi 1 BiICYTHICTH
YHIBEpCAJIBHOCTI. 3aCTOCYBaHHS iX Ha MPaKTHIl INPH3BOJUTH JO BEIMKOro 00CATY
JIOCITiTHUIIFKOT pOOOTH, HEOOXIMHOT JUTs ajamnTarii MoJeli 0 MapaMeTpiB MepexeBol
KoHOirypanii. AZIEKBaTHICTh OITNCY pealbHOro Tpagdiky HOCATA€THCS —IUITXOM
YCKJIQJHEHHS Mojeneil, 00'€qHaHHsS JEKUIbKOX MOJeNeH, BBEIECHHS [OJaTKOBHX
napameTpiB.

IlingBumieHHsT e(QeKTHBHOCTI POOOTH KOPIIOPATUBHHX MEPEX JO3BOJUTH OUIBII
PpalioHaJIbHO BUKOPUCTOBYBATH MEPEKEB] PECypPCH.

Hayxosuii kepisnux — O.11. Mapmunosa, kano. mexu. HayK, OOyeHm

75



XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYEHHX i CTYy/IeHTIB
«IIOJIT. CYHACHI NPOBJIEMHA HAYKHN»

VK 681.13 (043.2)
Mamenko C.C.
Hayionanvnuu asiayitinuu ynieepcumem, Kuis

CUCTEMA ACOIIIATUBHOI JOCTABKH KOHTEHTY Y MEPEXI

Texuomnorist CDN mocuth HOBa i AifiCHO TPOXH po3BHHEHA 00JaCTh. SIK TEXHOJIOTIs €
HOBOIO iCHY€ TUTBKM KiJIbKa peajli3allifo Ha MpakTWIl, 1 BCl BOHM He imeanbHi.SIKIo
rubIe po3rIHYTH IO TeMy, MM HO00a4MMO Ha HPUKIAAl KOPIOPATUBHHX MEpex
HAMOLIBIIMX KOMITAHI B CBITi, 1 BOHM HaMararoThcs CTBOPHUTH BHYTpimHIH CDN st
CBOTX KOPIOPAaTHUBHUX MOTPeO, aje HacmpaBli eeKTHBHA Mepexa MoXke OyTH CTBOpEHa
KOMIIaHi€l0, sIKa 3aiiMa€eThCsl B 00JIACTi MEPEKEBHUX TEXHOJOTIH 1 3a0e3Meuy€e XOCTHHT /s
KkopuctyBauiB. Tak y mMoiil poOoTi 51 Oyay meperisaaTy Bigpasy BCi PillleHHS, SKi 5 KOJH-
HeOyb 0aunB y poOOTI IMpoaHaizyBaT iX a)(eKTHBHOCTD 1 HATH AESKi PIIeHHS M0N0
CTBOPEHHSI BIIACHOT MEpeKi.

Meroro poboTH € TOKa3aTH MepeBard Ta HEOONIKM METOAy, 3pOOHUTH JesKi
TIOJIINIICHHS Ha OCHOBI MOTO JOCBiLy B Taly3i HayKOBHX JOCHIDKCHb Ta HOBITHIX
TEH/ICHIIH B JiHii.

CDN nmpoBaiiiep CTATYIOTh CBOIX KIIIEHTIB BiJMOBIHO IO 3MICTy BHCTYNHUB iX
CypOTraTHHX CepBepiB Ui KITieHTIiB. € TexHiuHi Ta 6i3Hec-3a1a4 B 00JIaCTi [{IHOYTBOPEHHS
mocityr CDN. Cepennst Bapticth 3apsaku nociyr CDN nmocuts Bucoka. HaitGinmbin
BumBOBHX (akTopiB "AF-fecting”". Lliny mocayr CDN BkiroyaioTh B cede: BapTicTh
CMYTH NIPOIYCKAHH, 3MiHa PO3MOUTY TpadiKy, po3Mip yTpHIMaHHS PEIUIAIMPOBATECS Ha
CYpOTaTHHX CepBepiB, KUIBKICTh CypOTaTHUX CEepBEpiB, HAAIMHOCTI Ta CTaOUIBHOCTI Beiei
CHCTEMHM IIUTaHb | MUTaHb OE3MEKN yTPHUMAHHs ayTcopcuHry pocraBka. CDNs miarpumye
00mikoBUil MexaHi3M, sKui 30Mpae 1 BiaCTexXye iH(pOpMamiio, MOB'S3aHY 3 MUTAHHAM
MapuIpyTu3allii, po3moiry Ta foctaBku. Lleit Mexanizm 30upae iHpopMAaIiio B peaTbHOMY
yaci i 30upae i 3 kokHoro komroneHta CDN. L{s indopmarist Moxke OyTH BHKOpUCTaHA B
CDN s 3a 115t OyXrantepcbkoro 00Ky, OUTIHTY 1 HiATPUMKH IiiJIeit.

AHaJi3 mokasye, o icHye HeOOXiTHICTh JUIS BEJMKOTO HaJIHHOTO, BiANOBIAAIBHOTO i
macmraboBanoi apxitekrypu CDN , sKki MOXYTh BUKOPHCTOBYBATH PECYPCH BEIHUKOTO
YHCIa 3aralbHUX BeO -KOPHCTYBadiB. YHIKaJbHAa apXiTeKTypa pPO3MOAUICHOI Mepexi
koHTekcTHOT ocTaBku ( DCDN ) mpomnoHyeThest B JaHiil poOOTi Jyisl 3aJ0BOJICHHS ITUX
LJIeH.

DCDN chpsiMoBaHMiA Ha 3alydeHHs 3aralbHUX BEO-KOPHCTYBAadiB 3 TOPIBHSHO
BHCOKOIO TIPOITYCKHOIO 3JATHICTIO 3'eHaHHS 3 IHTEepHEeTOM (IIMPOKOCMYTroBOro ado
Bume), mo0 chopMyBaTH BHCOKO pO3MOJIUICHY JOCTAaBKy KOHTGHTY Y MEpexi.
Kopucrysaui, siki craioth yactuHoro Mepexxi DCDN HnasuBatotbess DCDN cyporatu.
Knactep 3 Tux DCDN cyporaTis, siKi HOIIUPIOIOTECS TyXKe MIBUAKO Ha MICIIEBUX PiBHIX
110 BCHOMY CBITY, Oyny 3aminuTu 3Bu4aitauii CDN cepBep MOUIMPEHHSM KOHTEHTY Iy)Ke
OIM3BKOTO /10 KiHI[EBOTO KOpHCTyBada. OCKUIBKH 3MICT NPOIITOBXYETHCS Ha MICIIEBOMY
piBHI, €)eKTHUBHICTH BIJIyUEeHHS BMICTY B TepPMiHaX 4acy BIITYKY, K O4iKYEThCS , 3HATHO
3pocte. Lle Takok 3MEHIIMTH MepexeBHH Tpadik, Tak SK KIIEHTH MOXYTb OTPHMATH
JIOCTYTI JIO BMICTY 3 JIOKQJIFHO PO3MILIICHUX CYpOTaTiB.

Hayxosuii kepignux — B.1. Haomouiii, kano. mexu. nayk, ooyenm
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VK 519.6:512.972, 004.27
Pyanunbskuii M.B.
Hayionanvnuti mexuiunui ynisepcumem Yxpainu
“Kuiscokuti nonimexniunutl incmumym’”, Kuisg

JUHAMIYHA PEKOH®IT'YPANIA ILJIIC

Inei, mo nexars B OCHOBI peKkoH(pirypoBanmx obOumcioBanbHUX cucteM (POC)
JIaJIEeKO HE HOBi, MPOTE X 3aCTOCYBAaHHSA Ha MPAaKTHII CTAJI0 MOXIIMBUM JHIIC 3a
CYyYaCHOTO TEXHOJOTIYHOTo (pyHIamMeHTy. OJHUM 3 BOXJIMBUX MUTaHb € Kiacu(ikaris
POC, mo cyyacHo X cucremMaTHsye Ta OOIPYHTOBY€E HOBI HANpPSMKH PO3pOOKH 3TiJHO
aKTyaJIbHOI POOJIeMH ChOTOACHHS — JOCSTHEHHSI BUCOKOI POAYKTUBHOCTI 00YHCIICHb.

Haiibinpln mepcrneKTHBHHUM 3 TOYKM 30pYy IiJBHIIEHHS MPOJYKTHBHOCTI €
IUHAMIYHUHA acTieKT pekoHdirypamii, mo 3ade3nedye MOXIMBICTh aJanTalii CUCTEMH
O KJIaciB BUpINIyBaHMX 3a4ad. BimmoBimHo po3pobreHiit kmacudikamii POC Taka
pexoHdirypaniss Mae BigOyBaTucst B pexumi RunTime, 3a aKTHBHOTO CIIOCOOY
YIOpaBiHHSA, HPH LbOMY YIPABISFOYi AITOPUTMH TPAIOTh Ha PIiBHI CHCTEMH,
iHiniami3amnis pekoHpirypanii 3aJe)XnTh JINIIE Bil BHYTPILIHIX (aKTOPIB.

B poGoTi Takox po3risHyTI psx 3aco0iB, MO BHKOpHCTOBYIOTH B POC 3 Meroro
MiBUIICHHS X MPOAYKTHBHOCTI, 30KpeMa, OCOOJMBOCTI peaisalii YacTKOBOI
pexoHdirypamii, sK TOTYXHOro 3aco0y 3HIDKCHHS HaKJIagHUX pO3XOMIB Ha
pexonbirypamiro. Haiibinpmoro edekrty dacTkoBa pekoH(Qirypamis HaOyBae B
TMHAMIYHOMY PEXHMI.

Jlo OCTaHHBOTO Yacy Ha MEXi MIMPOKOTO 3aCTOCYBAaHHS YaCTKOBOI JUHAMIYHOL
pexoHGITYpaIlii CTOSUITH TEXHOJIOTIYHI MOMJIMBOCTI i OOMEKEHHS IHCTPYMEHTAIBHHIX
3aco0iB  po3poOku. B 1boMy 3B’S3Ky pO3IISHYTa METOJOJOTISA  3MiHCHEHHS
pekoH¢irypamii B3arami, Ta 30KpeMa YacTKOBOi JWHaMiyHOI. BakIMBHM € mUTaHHS
CTYIEHIO JeTamizallii, sKe HampsMy T[OB’si3aHe 3 ciMelcTBamMu, THIOAMH i
TexHosmoriyaumMu  MoxkiuBocTssmu  cxem  IIJIIC. Cepen Tux, W0 MATPUMYIOTH
TEXHOJIOTII0 YaCTKOBOI IUHAMI4HOi peKoH(]Irypamii BHUPI3HAIOTBCA YilKM IBOX
nmigupyrounx Ha puHKy [TJIIC kommaniit — Xilinx Ta Altera. Yinu xommanii Altera
TPaANIiHHO HE MATPUMYIOTh 9aCTKOBY pekoH¢irypariro. Jlume 3 2010 poky ciMeiicTBa
Stratix-V, Arria-V ta Cyclone-V peanizytors Bigmoigui 3acoou. Bei IIIIC xommanii
Xilinx 3 1998 poxy MarTh MOXKIIHBICTh YacTKOBOI pekoHpirypauii. [llono Meromonorii,
mpuctpoi cepiii Virtex, Virtex-II, Virtex-II Pro MoxyTh pexoH(irypyBaThCs JHIIE
CTOBIISIMH, alie BXXE B CiMeWcTBI Virtex-4 peamizyeTbcss OJ0YHA CTPYKTYpa, IO
MOKJIaJICHO B OCHOBY Cy4YacHHX 3aCO0IB YaCTKOBOI TUHAMIYHOI PeKOH]Irypariii.

Cyuacui ITJIIC npoBigHUX KOMMaHiid po3poONSIOTHCS 3 MiIATPUMKOIO YaCTKOBOI
IUHAMIYHOI peKoHQiryparii, mo I03BOJsSE PO3POOHUKAM pPO3POOIATH Ta BTLIIOBATH
HOBI 3aco0u mimBumieHHS mnpoayktuBHOocTi POC B mepmry uepry 3a paxyHOK
MOXJIMBOCTI CTBOPEHHSI apXiTEeKTypH AWHAMIYHO aIaNTOBAHOI IO KJIACiB BHPINIyBaHUX
3amad.

Haykosuii kepisnuk — 1. A. Knumenxo, kano. mexw. Hayk, 0oyenm
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VK 629.735.33(043.2)
Cemko O.B.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

OPIAHI3ALISA 3AXUIIEHOIO IHOOPMALIAHOI'O OBMIHY ¥
MEPEXKAX CTIJIBHUKOBOI'O 3B'SI3KY

Ha cporognimHiii neHr B YKpaiHi BIiICYTHI Jil09i MEpeki 3aXHIIEHOTO
(um¢poBaHOTO) CTUTBHHKOBOTO 3B’s3Ky. OOYMOBICHO Iie HH3KOI 00’ €KTHBHHX
YMHHHKIB, HacamIiepe], BIJCYTHICTIO BITYM3HSHOTO BHPOOHHITBA CTUIBHUKOBUX
TeNe()OHHUX —amapariB, CKJIQIHICTIO 3a0e3NedYeHHs HaJeKHOTO pIBHA  3aXHUCTY
iHdopMmaIlii 32 yMOB BUKOPHUCTAHHI iHO3EMHUX TEXHIYHHUX 3aCO0iB Ta iHILIi.

[IpobneMa BHUKOPHCTAaHHS I{HO3EMHHMX TEXHIYHHMX 3aco0iB Juisi 3a0e3medeHHs
HEOOXiZAHOTO piBHA 3aXUCTy iH(pOpMAIil MONArae B TOMY, IO iCHYE IOCHTH BHCOKA
IMOBIpHICTh HasBHOCTI HE AOKYMEHTOBAHUX TEXHIYHHMX (YHKIIH, IO MOXYTh 3BECTH
HaHIBeIb BCi 3alpOIIOHOBaHI METOAM 3axucTy iHdopmarii. OnHaK JOMITEHO 3BEPHYTH
yBary Ha Te, IO 3a3HAUCHA 3arpo3a € aKTyaJbHOIO JIMIIC B YMOBAaX, KOJH B SIKOCTI
MOTEHI[IHHUX CYMPOTHUBHUKIB PO3IIISJAIOTHCS CIICHCITYKOH E€KOHOMIYHO PO3BHUHYTHX
KpaiH CBiTy, B SKHX ()aKTHYHO 1 BHUPOOJSIFOTBCS CY4YacHi CTUIBHUKOBI Tene(OHHI
arnaparH.

B 2000-2013 pokax KOMEpIiHHUMHU CTPYKTYpaMu y CIiBpoOITHHITBI 3 JleprxkaBHOT
CITy>KOH CHeHialbHOTO 3B’A3KY Ta 3aXUCTy iH(popMamii YKpaiHH MpPOBOAMIHCS POOOTH
110 CTBOPECHHIO BITYM3HSIHHUX MPHCTABOK JUII OKPEMHX THITIB CTUIFHUKOBUX TEE(POHHUX
amapaTiB, IO JIO3BOJSIOTH OpPTaHi3yBaTH 3aXWIIEHHH Tele(OHHMIT 3B'SI30K B paMKax
ICHYIOUHX TTOCIYT Oy/Ib-SIKMX OIEPaTOpiB CTIIHHUKOBOTO 3B’s13Ky. OHAK BOHU HE Oyiu
3aBEpIICHI  CTBOPCHHSAM  MOOUTbHOT ~ KOMIOHEHTH  HarioHanmbHOT — cHCTeMH
KOH(]1ICHIIHHOTO 3B'SI3KY.

VY 11bOMy KOHTEKCTi JOLUIBHO 3a3HAYMTH, IO B 3arajlbHOMY BHIIaJIKy CTBOPEHHS
MepeKi 3aXHIIEHOr0 CTITPHUKOBOTO 3B’SI3Ky MO)KE OyTH peai3oBaHO HACTYHHHUMHU
criocobamu — 1ie:

1) CTBOpEeHHS OKPEMOTO OIepaTopa 3aXHUIIEHOTO CTITBHUKOBOTO 3B S3KY;

2) cTBOpEeHHS KpUNTOrpaiqHMX NPHCTABOK JUII OKPEMHX THINB CTLTEHHKOBHX
TenedoHHNX amapaTiB (MiAXif, mo B YKpaiHi yke MaB MicIe);

3) CTBOpEHHs amapaTHO-IPOrPaMHOTO KOMIUIEKCY [HTepHeT-TeXHOJIOTii 3aXUIIeHOT
IP-tenedonii, mo nepenbayae BUKOPHCTaHHS CTUIBHUKOBUX Tele()OHHMX amapariB 3
omepaniiiHoo cucremoro Android (Hampukiaa, aHaior BimoMoi I[HTepHET-TEeXHOJOTIT
«Skype»);

4) CTBOpCHHS BITYM3HSHOTO CTUIBHHKOBOTO Telie(pOHHOro amapaty 3 (yHKII€o
mmdpyBaHHS MOBHOI iHpOpMAIIii.

Hayxosuil kepienux — B.B. Jlykawienko, KaHo. mexH. HayK, OOYeHm
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APXITEKTYPA TA IIPUHIMUIIN TOBYJJOBU CYYACHHUX
MACHITABOBAHUX KOPITIOPATHUBHUX MEPEX

ApxiTekTypa sBisie coboro crerudikamii 3B'13Ky, 0 pO3pOoOIeH] I BU3HAYCHHS
(GyHKIIH Mepexi Ta BCTAHOBJICHHS CTaHAAPTIB PI3HUX Mojeled OOYMCIIOBAIBHIX
cUCTeM, NMpU3HAYeHHUX Il OOMiHy Ta 00poOKM naHuX. ICHye NBi OCHOBHI apXiTeKTypH
Mepexi — OmHOpaHroBa (peer-to-peer) 1 Mepexa KiieHT / cepBep (client-server).
3a3HaueHi apxiTeKTypd Mepex MaloTh 0OaraTo BiIMIHHOCTEH oOaWHA Bifg ofHOI. Y
JOTIOBI /i PO3IJISal0ThCsl OCHOBHI MepeBard, HEAOMIKH Ta XapaKTePHUCTHKU 3a3HAUYCHUX
apxiTeKTyp.

T'0JIOBHOIO TIepeBarord OJHOPAHIOBHX MEpPEeX € MPOCTOTa BCTaHOBJICHHA i
eKCITyaTanii. A TOJOBHUM HENONIK IOJsira€ B TOMY, IO YCKJIAIHEHE BUPIIICHHS
MMUTaHb OO0 OpraHizamii edekTuBHOro 3axucty iHpopmamii. Tomy Takmif croci6
opraHizamii Mepexi BHUKOPHUCTOBYETBCS JUIS MEPEXK 3 HEBEIHMKOK KUIBKICTIO
KOMITTOTEpiB 1 TaM, Je¢ NHTaHHS 3aXUCTy JAaHHX HE € IPHHIMIOBUM. SIK HpHUKIIaR
3aCTOCYBAaHHS TaKOl apXiTeKTypu MOXKHA HaBECTH BUKOPUCTAaHHS B JOMAIHIX Mepexax
i Mepexax MaJux odicis, e HEBeIHMKa KiTbKICTh KOMIT'IOTEPIB.

IlepeBaramu Mepexi KIIIEHT-CEpBEPHOI apXiTEKTypu € Te, [0 BOHA 3abesmneuye
LIEHTPaJi30BaHe YMPABIIHHSA OOJIKOBUMH 3allCaMH KOPHCTYBadiB, O€3MEKy 1 JOCTYTI,
IO CHPOILyE MepexeBe aAMIHICTPYBaHHS, €(EKTHBHHI HOCTYH 0 MEpekKeBUX
pecypciB. OmHaK Mepeki KII€HT-CepBEpHOI apXiTeKTypH MAroTh i PO HEIONIKiB —
HECIIPaBHICTh CepBepa MOXKE 3pOOHTH Mepexy Helpale3/laTHO0, MAIOTh BHIIY BapTiCTh
MEpEeK 1 MEpekeBOro YCTAaTKyBaHHS. ApXITEKTypa KII€HT-CepBep 3aCTOCOBYETHCS Y
BEJIMKOMY YHCIi MEPEKEBHX TEXHOJIOTIH, 110 BUKOPHCTOBYIOTHCS U AOCTYIY MO
PI3HHX MEpEeXEBHUX CEpBICiB.

3anekHO BiJ TMOCTABICHOTO 3aBJAHHS 1 METH, CIIOCOOHM CTBOPEHHS JIOKAJIBHOI
KOPIIOPaTUBHOI Mepeki MOXKYTh OyTH pizHUMH. Haifgactime came komOiHamis pi3HHX
TEXHOJIOTIYHUX PIIIeHb J03BOJISIE JOMOTTHCS ONTHUMANBHOTO PIiNIEHHA. Y KOXHOTO 3
3aCTOCOBYBAaHHX CIIOCOOIB € CBOi mepeBarn i Hemomiku. Hampukman, o06'eqHamvs
oicHMX JIOKaJbHUX MeEpEeX B €AMHY KOPIIOPAaTHBHY MEpeXy OpraHizalii Moxe
3iiCHIOBATHCS :

1. 3 BHKOpHCTaHHSIM OE3MIPOBOIOBMX MEPEX Iepesiadi JaHuX.

2. 3 BUKOpHUCTaHHAM Internet B SKOCTi TPaHCIOPTHOTO CEPEIOBHINA INepenadi
JaHUX 13 3aCTOCYBaHHAM TEXHOJOTIi moOyaoBu VPN TyHemiB.

3. 3 BUKOpDHCTaHHSM OpPEHAOBAaHMX KaHANiB Tmepedadi NOaHuX. MOXXIHBO
o0y 10Ba MEpEeXi 13 3aCTOCYBaHHAM TeXHOJOT11 moOynoBu VPN TyHeniB abo 6e3.

4. 3 BHKOPHCTAaHHSM CYITyTHHKOBOTO 3B'SI3KY.

Hayxosuii kepisnux — O.I1. Mapmunosa, kano. mext. Hayk, 0oyeHm
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METO/I 3AXUCTY TH®OPMAIIIl B KOPIOPATABHI MEPEXI
HA BA3I PHP

Haii0inpmn mommpeHor TEXHOJOTiE€ NpH MOOYJOBI KOPIOPAaTHBHUX MEPEK B
Hamrii pepxkasi € TexHonoris Internet. OMHUM 3 TPHUKIANIB 3aXHUCTy KOPIIOPATUBHUX
MepeK BiJl HECAaHKIL[IOHOBaHOTO JocTymy B Mepexi Internet € rect CAPTCHA.

CAPTCHA (anrn. «Completely Aided Public Turing test to tell Computers and
Humans Aparty) — Le MOBHICTIO aBTOMaTH30BaHHW MyOmiuHuid TecT TropuHra s
pO3pi3HEHHS KOMI'IOTEpiB 1 Jroged, TOOTO 1€ KOMI'IOTEPHHUH TeCT, SAKHN
BHKOPHUCTOBYETBCS JUISL TOTO, OO BU3HAYHTH, XTO BUKOPHUCTOBYE CHCTEMY — JIIOJJHA YH
xomr'tforep. TepmiH Briepie 3'siBuBcst B 2000 porii.

V wuaiinommpenimomy Bapianti CAPTCHA kopucTyBay Mae BBECTH CHMBOIIH,
300pakeHi, K TMPaBUJIO, B CIIOTBOPEHOMY BWIVISAI Ha PHCYHKY, 1HOII 3 JOJaBaHHSIM
mrymy abo HamiBmpo3sopocti. Pigme 3acrocoByerscst Tect CAPTCHA, 3acHoBanumii Ha
pO3ITi3HABaHHI MOBH.

CAPTCHA mHaifyacrilie BUKOPHUCTOBYETHCSI TPH HEOOXiJHOCTI  3amo0irtu
BHUKOPUCTAHHIO IHTEPHET-CEpBiCiB OOTaMH, 30KpeMa, AJs 3amoOiraHHsS aBTOMATHYHIHM
peectpaitii, BuKadyBaHHIO (paiiiliB, MACOBUM PO3CHIIKAM TOIIO.

Jns 6inpmoro 3axucty Ha TekeT CAPTCHA HakmamaioTh pi3HOMAHITHI HIyMH,
ninii, girypu, xkapTuHku abo GoHu.

Puc. [Mpukaag CAPTCHA

Pozpodutn CAPTCHA mpocTo i mBuako no3Boisie TexHomnoriss PHP. Posrisaemo
anroput™ CAPTCHA-niepeBipky KOpHCTyBada caifty.

KopucryBau 3axonuTh Ha 3axuieny ctopinky, ne CAPTCHA-ckpunt ctBoproe st
HBOrO cecito. CKpUNT TeHepye BHMIIQAKOBHH TEKCT, 3alicye HOro B 3alM(ppOBaHOMY
BUTJISAI (HaiiuacTinie BUKOPHCTOBYIOTH MDS-mmdpyBanHs) B cecito 1 BUIa€ KapTHHKY 3
MM TEKCTOM KOpHCTyBady. B oxkpeMoMy IOl KOpHCTyBady HEOOXiZHO BBECTH
MIPaBHJIBHY Bi/NOBi/B, SKa IOTIM MOPIBHIOETHCS 3 €TaJOHOM, 30EpeKeHUM B il cecii.
SIKIII0 BiAMOBIAb CHiBIAA€ 3 €TAJIOHOM, KOPUCTYBAuy HaJa€ThCS JOCTYII A0 CTOPIHKH.

BaxumBo, mo0 3ak010BaHUI TEKCT HiSK HE OOYMCIIOBABCS 3 JaHHX, MEPeAaHHX
Opay3zepy. Bapro 30epirati TekcT B cecil Ha cepBepi, a HE mepeaaBaTH Horo (Hexait
HaBiTh y KOJOBAaHOMY BUIJI/I) apryMeHTOM (4epe3 ajpecHHH psamok abdo cookie)
CKpUNTY-KapTuHLI. SIKII0 Ha cepBepi Lel TekcT He 30epiraeThbcsi, a mepenaeThes i3
3aIUTaMU, HOro IJIKOM MOKHA I IMIHHTH.

T'eHepariiss Koxy caMOI0 KapTHHKOIO TO3BOJIAE peani3yBaTH (DYHKIiI0 «OTpUMATH
IHIMMH KOJ, SKIO Ieif IMOraHo YUTA€THCS KOPUCTyBadeM» - OyAe JOCTaTHHO OHOBHTH
TiNIBKH KAPTHHKY.

Hayxosuii kepisnux — B.B. Jlykawenko, KaHo. mexu. HayK, OOYeHm
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Komnatna A.M.
National Aviation University, Kyiv

MATHCAD APPLICATION TO INVESTIGATION OF SPECTRAL
CHARACTERISTICS OF FUNCTIONS

It is well known that Fourier series and Fourier transformation are applied for signal
and image processing. But it is not so well known that multidimensional Fourier series
and Fourier transformation are also widely applied. In this talk examples of 2D Fourier
series and 2D Fourier transformation are considered.

2D Fourier series are introduced as

fen= 3 cm,nez“[(r"')[+n'fyj, o = 1 1 y)e’z“’(g %y)dxdy.
m,n=—0o0 K

2D Fourier transformations (direct and inverse) are introduced as

F(op,m,)= I dt, J f(tl»tz)e_i[mltﬁwztz]d’z,
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and 3D transformations (direct and inverse) are introduced as

F(oy,0y,03) = [ dy [ d, | f(tl,tz)e’i[w"1+°’2’2*“°3f3]d@,
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Fourier transformations are applied in image processing to represent real systems.
For example, 2D Fourier transformation is applied in graphics for smoothing LPF
operation, sharpening HPF operation, in medicine for X-ray computed tomography.

For evaluation of coefficients of Fourier series systems of computer mathematics
such as MathCAD may be applied. In simple cases for Fourier transformation in
MathCAD one can apply the option “Fourier transform” (menu “Symbolic”).

In general discrete Fourier transformation, in the form of fast Fourier transform
algorithm for calculations may be applied.

Systems of computer mathematics have built-in functions for fast Fourier
transformation and inverse fast Fourier transformation. For example, system of
computer mathematics MathCAD has functions fft for fast Fourier transformation and
ifft for inverse fast Fourier transformation .

Scientific supervisor — O.W. Karupu, Ph. D., Assoc. Prof.
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ACTUAL PROBLEMS OF MATHEMATICAL MODELING OF
ENVIRONMENTAL AND ENERGY ASPECTS OF THE DEVELOPMENT AND
IMPLEMENTATION OF RESOURCE-SAVING TECHNOLOGIES FOR HIGH-
SPEED VEHICLES

Saving technologies are difficult in the development (subtle effects of surface
profiling , management of the flow vortex structure, etc.) , but their use is the key to
creating a highly efficient means of transport. Modern aircrafts, aircraft screws and
elements of the flow path of aircraft engines already have very high levels of
optimization of the geometry of their streamlined surfaces. Under these conditions, more
refined methods of improving the flow characteristics become especially important.

Saving of power resources by developing methods purposeful influence on flow past
a vehicles at typical for the majority of the surface turbulent regime is one of the
promising directions. This effect involves mainly the modification process of the
formation of turbulent exchange in the border layers by regulating the dynamics of its
vortex structure and, consequently, a reduction of frictional resistance, for which there is
a fairly wide range of methods requiring (active) or require (passive) for its realization
of additional energy.

Micro profiling streamlined surface is effective passive method. This method can
provide a stable frictional resistance reduction effect (up to 8% or even up to 15%) with
an appropriate range of conditions and the geometry of the grooves. Riblets (regular
longitudinal micro grooves) are implemented on the rigid surface of the wing. But the
process of optimization of the geometry of micro profiling requires not only lessons
learned experimental studies disparate configurations, but also to construct the
corresponding mathematical models.

The purpose of the report is to analyze the efficiency and problems of application of
one of the passive methods to reduce the frictional resistance by forming a regular relief
streamlined surface. Covered the basics of building semi-empirical mathematical models
of turbulent flow profiled surfaces, methods of accounting for regular relief, as well as
the results of calculations of several typical near-wall turbulent flows in comparison
with the data of the corresponding experiments that demonstrate the efficiency and
applicability of numerical methods to the theoretical description of turbulent flows over
the finned surfaces.

Scientific supervisor — Ye.O. Shkvar, Prof.
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SURPRISING AND WONDERFUL BEHAVIOR OF AN ITERATION
SEQUENCE

In modern world people try to create more new and new things. One of the most
developed spheres of human activity is a programming, because with a help of special
program we can control a lot of different processes, and also create everything you want.
In the base of programming we have sophisticated mathematical algorithms with a help of
which programmer can do any operation. Also with a help of this programs we can plot
many objects of natural world, for example we can plot a real galaxy. I developed a
program “MyNewGalaxy” that can plot a picture which looks like galaxy. But this
program was developed not just for beautiful picture, with a help of this program I try to
explore how with a help of finding roots of square equation we can plot a graph and prove
that points (roots) we get not randomly, that there is some regularity in this program.
2
i+1
value z, are famous as an example of a so called deterministic chaos appearance that
leads to Julia fractal. For some choose of complex zy and C , we get pictures that may be
called a “Galaxy” with several beams rotated in either clockwise or counterclockwise
direction; in the case C = -.3905 -.58681 and z5=0 we get, for example, a leaf.

Bt e [

Iteration sequence of z,=z;,, + C,i=1,2,... for complex numbers C and an initial
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The aim of my work was to consider several such “Galaxies” and to look if there is any
order, any law in the issuing consequent iteration sequence points. It was an expectation
that all these points follow with a certain periodicity. To check this hypothesis, it was
foreseen in the program to change the color of dots to be plotted with a certain periodicity.
As a result every beam have its own color, so it means that really every color repeated after
some number of iterations which equal to a number of beams of galaxy. So, roots of this
equation on the graph starts plotting from the external, the widest circle and it appears in
the circle order in depth of galaxy. It means that this operation is not random, it is regular
process. The following cases were investigated with a help of MATLAB for zo= 0,

=-0.3905-0.5868i, zo=0.15+0.1i, C=0.31+0.40i and, z,=0.15+0.1i, C=-.37-.59i.

It was determined, that they realize a strict periodicity, correspondingly: a leaf, 8 -
beam, and 9-beam “Galaxy”.

So, a certain order and laws may exist even in the “chaos”.

Scientific supervisor- Ye.A.Gayev, Prof.
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METHOD OF PHANTOM NODES IN THE PROBLEM OF TRIGONOMETRIC
SPLINES INTERPOLATION

The various problems of science and technology constantly have to deal with an
approximate representation of functions. The classic devices of such representations are
polynomials. Splines naturally occur in some variational problems and have a number of
advantages over polynomials. Benefits of polynomial splines over other linear devices
of approximation emerged in the tasks of the interpolation functions.

However, polynomial splines, in their turn, have a number of drawbacks either,
which to some extent constrain their use. Therefore, other classes of functions attract
attention. They have the advantages of polynomial splines and are free from their
drawbacks. These classes of functions include classes of trigonometric splines.

In the works of V.P. Denisiuk there was proposed the method of phantom nodes to
improve the convergence trigonometric interpolation polynomials. This method is that the
sequence of the given interpolation nodes is added by an even number of phantom nodes.
The value of these nodes is selected based on the estimates of the derivatives which are
measured via divided differences. It should be noted that an even number of phantom
nodes is chosen in order to keep the oddness of a total number of interpolation nodes.

The purpose of the research was in the following: to investigate the effect of the method
of phantom nodes on the error of interpolation by trigonometric splines of the third order.

Scientific novelty of the research lies in the study of a method to overcome the
harmful effect of the Gibbs phenomenon — the method of phantom nodes. In this paper,
this method is applied for the case when in the role of approximating functions there are
used trigonometric splines.

In the work there was considered the function r(y to [o,,]. There were set

N interpolation nodes, N =2n+1, Where ,_1,_, uniform grid step il where
2, |
N

i=12,.,~- The value of the functions in the interpolation nodes was calculated. Next,

the trigonometric interpolation spline was built on these nodes.
Interpolation trigonometric spline s, interpolates the function ;) in N points that

are defined in the interval2z — ;. Next, the method of phantom nodes was used to
improve the convergence of interpolation trigonometric spline.

Taking into account that the theoretical fundamentals of the method of phantom
nodes are under development, this method was investigated on test patterns. It has been
established that the interpolation error significantly reduces; thus, for the function
f(t)=t+1with two phantom points the error decreased by 7 times, and for the function
f(t)=sin¥t> t e[0,27] With the addition of two phantom nodes it decreased by 80 times.

Thus, we can conclude that the application of the method of phantom nodes in many
cases leads to improved convergence of interpolation trigonometric splines.

Scientific supervisor — V.P. Denisiuk, Doc. phys.- math. sc., Prof.
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MATLAB DEMONSTRATION OF IMAGE COMPRESSION BY MEANS OF
HAAR AND DAUBECHIES WAVELETS

The size of two dimensional array of RGB pixels is n*m*3. For example, an
uncompressed 512 x 512 bitmap image will have a size of nearly 786432 bytes = 768
Kbytes — not so much, as it seems. But what if one needs to store a 2.3 megapixel
photograph? A large set of such photographs? For 200 photos, which the cameras in
middle 2000" were surely capable of storing in memory, one would need
2300000%200*3 bytes = 1.3 Gigabytes of memory, if these images were not compressed.
Without compression, it would be very hard to store and exchange images.

There are various methods of image compression with variable efficiency, but all of
them are divided into two groups — loseless compression and lossy compression.
Loseless compression algorithms are able to make an image smaller without any lose of
detail and quality, but the compression ratio of such methods are low in comparison with
lossy compression and have their limit. Moreover, it is possible to get the image of even
larger size after loseless compression. Lossy compression methods show really
impressive results, but one always loses some quality. It is necessary for a good method
to have a good compression ratio with decent quality. Wavelets may be applied in
methods of lossy compression.

Wavelet Transforms are a kind of Fourier Transforms. These transforms are applied
in signal analysis, noise reduction and image compression. A Discrete Wavelet
Transform splits the input signal into average values and small coefficients, and then it
performs the same operation on the average values we get before, until we have only
one large value, which is equal to the average value of the whole signal and a lot of
small coefficients close to zero. If one will get rid of the most part of coefficients,
leaving only the largest ones, one will have a slight lose of information, but will get
almost 4 - 6 times compression rate.

Of course, the compression rate varies from image to image and ane of the most
important properties of such compression is that one can customize the compression rate
to get the quality which is needed for specific problems.

MATLARB is a very flexible environment to inplement such method, because of its
benefits while operating on vectors of values and ability to directly multiply transform
matrices by the vectors of input values. For Daubechies Discrete Wavelet Transform
getting rid of coefficients, which absolute values are smaller than 0.05 gives nearly 85%
space economy and very decent quality, enough to store real photographs.

With the compression described above, one needs only 200 Megabytes of space to
store two hundreds of 2.3 megapixel photos on one’s camera. Unfortunately, wavelets
show poor results while compressing video data in comparison with the popular video
compression algorithms, but wavelets are still efficient in compressing single images.

Scientific supervisor — prof. Y. A. Gayev
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MULTICRITERION MATHEMATICAL MODEL OF ECONOMIC
EFFICIENCY EVALUATION FOR DECISION SUPPORT SYSTEMS

Modern economic conditions terms require the previous efficiency evaluation of
introduction of new commodity at the market. This process is typical for a medical
technique market, when a leader gets the work result of dedicated decision support
system with the appropriate mathematical support. In this case it is necessary to take into
account many factors, which have an influence on the enterprise activity result — profit-
making. Under such conditions the task of approach making concerning determination
of the conditioned estimation of new commodity introduction at the medical technique
market is actual.

Generically the evaluation task belongs to the analysis of difficult processes and
systems. It is possible to carry out the evaluation of economic efficiency: using the
difference of final profits before and after introduction of new commodity at the market;
using calculations data of specified list of activities; by means of comparison of
analogous commodities. There are the single-criterion and multicriterion evaluation
models. It is known that multicriterion approaches have the higher adequacy.

However, for every concrete task it is necessary to form the specified list of factors,
indexes and efficiency criteria with next determination of the making decision model.

The report is devoted to the question consideration of forming of the multicriterion
mathematical model of economic efficiency evaluation for the decision support systems.

During researches, by means of heuristic analysis of the application domain of the
efficiency evaluation, infological model of factors, indexes and efficiency criteria of
new commodity introduction at the medical technique market is formed.

The forming of efficiency evaluation model consists in the combining of
contradictory partial criteria to the generalized estimation. For this purpose it is chosen
the discrete convolution under nonlinear scheme of compromises, taking into account
the well-proven advantages of this scheme of criteria aggregation. The calculations
results using the environment of symbol algebra are given. Its confirm the effectiveness
of multicriterion mathematical model of economic efficiency evaluation for the decision
support systems.

The offered efficiency evaluation model differs by application of the formed
infological model of factors, indexes, criteria and provides support of administrative
decision making by the leaders of certain level.

Scientific supervisor - O. O. Pysarchuk, DPhil
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COPYRIGHT AND COPYLEFT IN THE STRUGGLE FOR JUSTICE
IN CREATIVE ACTIVITY

From the early times of human history people tried to protect their material values.
But what about such values of late human history as theories, ideas, inventions? It was a
much more complicated task. History has abundant examples for that. Huge unjustice
has been existed for a long time and has remained till almost present days. Society had
losses as well as creative people made their achievement secret. Lots of attempts have
been made to protect what is now called intellectual property (IP).

IP refers to creations of the mind, such as inventions; literary and artistic works;
designs; and symbols, names and images used in commerce, and also computer
programs nowadays. The aim of this work was to distinguish between such notions as
'patent right', 'author's right', 'copyright' and, almost recent, ‘copyleft'.

A patent is a set of exclusive rights granted by a sovereign state to an inventor for a
limited period of time in exchange for detailed public disclosure of the invention essence. An
invention is a solution to a specific technological problem and is a product or a process.
Patents are a form of intellectual property. Patents refer to an invention, whereas copyrights
refer to the expression of an idea, such as an artistic work. Authors’ rights are a part of
copyright law. The term is generally used in relation to the copyright laws of civil law
countries and in European Union law. Authors' rights are internationally protected by the
Berne Convention for the Protection of Literary and Artistic Works and by other similar
treaties. “Author” is used in a very wide sense, and includes composers, artists, sculptors and
even architects: in general, the author is the person whose creativity led to the protected work
being created, although the exact definition varies from country to country.

Copyright protects original literary and written work, like novels or content on
website; original dramatic, musical and artistic works; television, film, sound and music
recordings; computer software; illustration and photography; typographical arrangement
of published editions. First examples of copyrights refer to the 18™ century. It was,
naturally, a significant progress in the human life. However, some contradictions
appeared in the further course of history. As a reaction to these contradictions, especially
in the area of software development, philosophy of Copyleft was declared by American
programmer Richard Stallman in 1990th.

Copyleft, designated by the symbol @ (a backwards circled capital letter “C”) is a
general method for making a program (or other work) free, and requiring all modified
and extended versions of the program to be free as well. Free does not necessarily mean
free of cost, but free as in freely available to be modified. Do to this social motion, to
disinterested work of thousands or even millions volunteers, we have such free softs as
Linux, Wikipedia and many others. By balancing between interests of innovators and
the wider public interest, the IP system aims to foster an environment in which creativity
and innovation can flourish.

Scientific supervisor- Ye.A.Gayev, Prof.
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UDC 004.7(043.2)
Rozhok A.A.
National Aviation University, Kiev

RECURSIVE MATLAB PROGRAM FOR BUILDING THE PYTHAGORAS
TREE

The Pythagoras Tree is a plane fractal built from squares. It is named after the
ancient Greek mathematician Pythagoras, because in its traditional form, the fractal
forms right triangles with the vertices of touching squares. The finer details of this
fractal, which can be considered as “leaves”, form the Levy C Curve. It might seem that
the traditional Pythagoras tree has the infinite area, but at futher iterations (more than 5)
the figure starts self-interecting, so the area is actually limited.

As it was said before, the construction begins with the seeding square. Then it is
necessary to build two squares upon it. These squares are scaled down in such way, that
the corners of three squares coincide pairwise and the total area of two new squares is
equal to the area of the seeding square. After that, these new squares are considered as
the seeding squares in the next iteration, so this recursive operation is applied ad
infinitum. Each iteration n adds 2" squares with the total area of the seeding square. The
scaling factor for the squares of the traditional tree is \2/2.

For the traditional tree, each triple of squares form a right triangle. However, there
are variations of this fractal which form the triangles with different angles. In this case
one needs to calculate the scaling factor for each square. If one considers the triangle
formed by the triples of squares as two right triangles, with hypotenuses of the bottom
sides of the new squares, the scaling factor equals to the ratio of length of the
hypotenuse to the length of the top side of the seeding square.

The program implemented by me uses the following method: first one needs to
consider the top side of the seeding square as a vector with an initial point coinciding
with top left corner of the seeding square. Then the program constructs the
perpendicular vector two times shorter than the initial vector. The side of the left new
square is calculated as the product of the norm of this perpendicular and the tangent of a
specific angle. Then it calculates the projection of this line on the side of the seeding
triangle. Finally, using the Pythagoras theorem it finds the third vertex of the triagle.

There are two ways to implement this algorithm to the working program code —
loops and recursion. For a large number of iterations it is recommended to use loops
because of the limitations of stack.

At specific angles the squares of the fractal may be scaled up instead of scaling
down. In this case, the area of the tree is actually infinite and grows faster with futher
iterations.

To summarize all the above, the Pythagoras Tree is a plane fractal constructed from
squares, its properties, such as area and appearance, are dependent of the parameter
called angle. Due to these facts the Pythagoras Tree is pretty simple and interesting
plane fractal to study and implement.

Scientific supervisor — prof. Y. A. Gayev
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MYJIb THMEJIHHI CHCTEMH TA TEXHOJIOTTI

VK 0047.451.53(043.2)
Hecen O.0.
Hayionanvnuii asiayitinuii ynieepcumem, Kuis

OPIAHIBANISI NOITYKOBUX CUCTEM EJIEKTPOHHUX
IH®OPMAIIMHUX PECYPCIB

IlomryxoBa cucTeMa eNeKTpOHHHMX IH(GOpPMamifHMX pecypciB — MpOrpaMHO-
arnapaTHUi KOMIUICKC, SKMH Hajae MOXJIMBICTH MOIIYKYy JaHHX B EICKTPOHHHX
indopmariitnux pecypcax. [TomykoBa cucrema nmoBuHHa OyTH iHTerpoBaHa 3 CHCTEMOIO
KepyBaHHs 0a3010 NaHuX Ta OyTH €JMHOIO Ul YCIiX THIB iH(pOpMamii: TEeKCTOBOI,
rpa¢iyHOi, MyIbTHMEAIHHOI.

IHbOpMaLifHUI TTOIIYK MOYKHA PO3MOAUIHTH 32 HACTYITHUMH BHIAMH:

- IOBHOTEKCTOBHA MOIIYK;

- TIOIYK 32 METaJaHUMH;

- TIOIIYK 300paXCHHS;

- TIOILIYK MY3HKH

TTOBHOTEKCTOBUI TOUIYK — MPH IBOMY 3iHCHIOETHCS MOIIYK B YCBOMY 3MiCTi
JOKyMeHTy. IIpy TOBHOTEKCTOBOMY HOLIYKY BiZOYBAaeTbCS CKaHYBaHHS BCHOTO
JNOKyMEHTY. J[Ii TPHCKOPEHHS TOBHOTEKCTOBOTO TMOIIYKY BHKOPHUCTOBYETHCS
3a3/aJerias CTBOpPEHa iHAeKcHa Oa3a.

[HzEKC — CIIOBHUK, B IKOMY IIepepaxoBaHi BCi CIIOBA i BKa3aHO, B SIKMX MiCIISIX BOHH
3ycTpivaroThes. [lpu  HasBHOCTI 1iHICKCHOI 0a3W JIOCTATHRO 3IMCHUTH TOINYK
MOTPIOHUX CJIB B Hiif 1 TOMI, BiApa3y K, OyJe OTPUMAHO CITUCOK JOKYMEHTIB, B SIKHUX
BOHH 3yCTpiuaroThcs. [IpUKIIaoM MOBHOTEKCTOBOTO MOUIYKY € OUIBIIICTD MOUIYKOBHX
cucreM iHTepHeTy: SHnekc, ['yra Ta iHmi.

TMomyk 3a MeTalaHUMH — [€ TOUIYK 3a JCSIKAMH aTpuOyTaMH eJIeKTPOHHHX
iHpopMaIiifHIX pecypciB, TAKMMH SIK: Ha3Ba JOKYMEHTY; JlaTa CTBOPEHHS; aBTOD; OIUC
IOKyMeHTY. MetanaHi(pekBi3uTn) - Oyab-sKi AaHi MPO €IEKTPOHHUH iHPOpMAIiHHUI
pecypc(KOpOTKHMA OMUC CYTHOCTI AaHuX). [IpWKIagoM TOMIyKy 3a pEKBI3UTAMH €
opramizaris nomyky B OS Windows.

TTomyk 300pakeHHs — TOIIYK 3a BMICTOM  300pakeHHS.  3a3BHYail
BUKOPUCTOBYETBCS IUTYYHHH iHTeNnekT. [Ipu momryky 3a 300paXKeHHsSM BifOyBa€eThCs
MOPIBHSIHHS Ta TOIIYK MOTIOHOCTI.

TNomryx My3uKH — TOIIyK 3a BMicTOM My3HuKH. [lomiGHuit no momyky 300pakeHHS.
IMomnryk My3UKH BUKOHYE ITOIIYK 38 3pa3KOM B KOJICKIIIT My3HKH.

B enektponHux iH(pOpMalidHHX pecypcax TakHX sIK €JIeKTpOHHa OiOmioTeka He
3aBXKAW JIOLTBHO OPraHi30BYBAaTH BCi BHIW MomyKy. [lomryk 300paskeHHS Ta MOIIYK
MY3HKH B eJIEKTPOHHIH 0i0mioTerni He € JOiTFHIMHU.

B enexrponniit 6i6mioTeri, nepmr 3a Bce, HOBHHHHI OyTH SIKICHO OpraHi30BaHUM
TOIIYK 38 METaaHUMHU Ta MMOBHOTEKCTOBHII MOIIyK. MeTaiaHi IOBUHHI MICTHTH CTHCITY
iHdopMmaIlito mpo aBTOpa Ta 3MICT BUIAHHSL.

Hayxosuii kepisnux — Menewxo M.A., kanO. mexw. HayK
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BUKOPUCTAHHS ITPOI'PAMM «trueSpace» B CYYACHUX
3D- TEXHOJIOI'SIX

IIporpama trueSpace i cxoka, i He cxoxka Ha BCi icHyroul pemaktopu 3d.
Po3po6nuxu kommanii Caligari 3poOuim Bce MOXIIHBE, OO iX NMPOXYKT MOEIHYBaB B
c00i 0JJHOYaCHO MAaKCHMAJBHO JOCTYITHUH iHTepdeiic i oOmmpHUil Halip IHCTPYMEHTIB
JUIsL MOJICITIOBAHHS 1 aHIMallii.

MonenioBaHHS — 1€ OJHa 3 CHJIBHUX CTOpiH trueSpace. TyT KopucTyBauesi
JOCTYTIHI BCi OCHOBHI MPUIOMHU CTBOPEHHS MOJEII, 1[0 ICHYIOTh Ha ChOTOHIIIHIH JCHb.
Oxpim Nurbs-mozeninra, MeTabos0B i MOXKIMBOCTI podoTH 3 subdivision-nmoBepxHsMi.
trueSpace J03BoJsle mpaioBaTd 3 iHCTpyMeHTOM Plastiform — opurinaigbHOO
po3pobkoro kommaHnii Caligari.

T'oBoputn mpo Caligari trueSpace MOKHa JOBTO, OCKUTBKHA MOIHBOCTI TPOTPaMu
He OOMEXYITbCA BCIM BHIEHEpeNiueHUM. Jle MOXe 3acTOCOBYBAaTHUCS TaKHMii
TpUBUMipHHH penakTop? be3syMoBHO, MPONOHOBaHUH MUPOKUH BUOIp IHCTPYMEHTIB JUIS
MOJICITIOBAHHSI, & TAKOX THy4YKa CHCTEMa YIPAaBIIiHHS aHIMAIi€l0 B CLEHI 3roAsAThCA, B
Neplry 4epry, THM, XTO 3aiiMa€eTbcsi pO3pOOKOI0 KOMIT'IOTEPHHX irop i HPOEKTYBaHHAM
apxiTeKTypH (MiATBEPIKSHHIM TOMY MOXE CIIYXKHUTH TiCHA iIHTErparlisi OCTaHHBOI Bepcii
trueSpace 3 Autocad). CipoOGyBaTH monparoBarti 3 trueSpace Moxxe TOH, XTO 3a0axae.
He nuBmnstances Ha Te, 1o trueSpace gyke Jajueko 0 Takux IpodeciiHuX peaakTopiB, K
3d Studio Max a6o HaBite Cinema 4d, mporpaMa € yHIBEpCAJIbHHM 3aKiHICHUM
pimeHHsAM. SIKIm0 MOTpiOHMIT HEBMTIIOBATHH pEKIaMHUH IUTakaT abo IMPOCTEHBKHI
POJIUK, TO 3 LIUM 3aBJaHHAM Truespace BIOpaeThCs HA BiMIHHO.

Puc.1 Ipukinax inTepdeiicy trueSpace
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VK 004.032.6(043.2)
Jenuncenxo C.M.
Hayionanvnuii asiayitinuil ynisepcumem, Kuis

3D-TEXHOJIOI'Ti B MYJIbTUMEIIMHUAX EJTEKTPOHHUX OCBITHIX
PECYPCAX

Enexrponni ocsitHi pecypcu (EOP) — indopmaniiiai pecypcH, o MICTATh IaHi,
MIpeCTaBIeHI B IM(POBOMY BHUIIAI, SIKI BiZOOpakaroTh IIEBHY INPEAMETHY Taly3b
OCBITH Ta NPHU3HAYCH] A1 3a0e3MeUeHHs TPoLlecy HaBYaHHS 0COOUCTOCTI, GOopMyBaHHS
11 3HaHb, yMiHb, HABHYOK i1 Mi3HaBaIBHUX skocTed. Crnermpikoto cydacanx EOP e ix
MYJIBTUMEIHHICTh, a/pKe 1X KOHTCHT HE € ONHOPIAHHM, a SIBJIsE COOOI0 CYKYIHICTh
Meniananux (Tekct, rpadika, ¢poro, Bineo, aynio, animais, 3-D moneni). Jleski 3 HUX €
TpaJULiHHUMHU croco0aMH TMOJAHHS HAaBYAJIBHOTO MaTepialy, HampuKial, TEKCT 1
rpadika, iHOI MarTh OUTBII KOPOTKY ICTOpil0 3aCTOCYBaHHS B OCBITi, 30KpeMa,
a"iMamis. A 3D-moneni nmmie HaOMPAlOTh TOMYJIAPHOCTI B CydYacHHX OCBITHIX
CEepeIOBHIIAX.

3aBAsKM PO3BUTKY 1HGOpPMaNiHHMX TEXHOJIOTiH, BHKIagad OTPHUMY€E MOXKIIHMBICTH
CaMOCTIHO CTBOpIOBaTH abo 3acTocoByBaTH ToToBi 3D-momemi ans 3abe3medeHHs
HaBYAJIBHOTO TPOIIeCy 1 HalOLIbII eEeKTHBHOTO JOHECCHHs HaBYaIbHOTO MaTepiaty 10
0Ci0, SIKi HABYAIOTHCS.

Y NOpiBHSAHHI 31 3BUYaHUMHU CIIOCOOAMH BiOOpaKEHHsI MOBiTOMIICHB, TAKUMH SIK
CXeMH, IUIaKaTH, KpecjeHHs, 3D-mpencrapieHHs Habarato Kpaiie [Jisi CIPUHHATTS,
OCKIJIBKH J03BOJISIE PO3JMBUTHCS OKPEMi YaCTHHH 00’ €KTY, Horo 300pakeHHs B IIOMY
a00 B po3pi3i JInIIe 3 BUKOPHCTAHHSIM KOMIT IOTEP.

Baxmmsoro nepeBaroro 3D-Mozenei € He nuIIe X peaiCTUYHICTh, a i JOCTYITHICT
Ta CKOHOMIYHUIA (akTop. AJKE BOHU HE TIJIbKM HEWMOBIPHO TOYHO BiOOpaXKarOTh yCi
HalapiOHinI aetasi Oyab-1Koro 00’eKTy, a i poOISITh TOCTYITHUMH 10 CIIOCTEPEIKCHHS 1
BHBUCHHS yCe Te, L0 CKJIATHO, a IHKOJIU 1 HEMOXIIMBO, MOOAYNTH B peanbHocTi. Jist 1X
CTBOPEHHS 3aCTOCOBYIOTH JIMIIE CydacHE IpOrpaMHe Ta arnapatHe 3a0e3ledeHHs, i He
noTpiOHe JOAaTKOBE OO THAHHS.

OcHoBHe npu3HadeHHs 3D-Mozenell B HaBUAIBHOMY TIPOIECi — MPOJEMOHCTPYBaTH
ocobaM, sIKi HaBYaIOThCS, 00’ €KTH Ta MPOLECH, BaXKKOIOCTYIIHI JUISl BUBUCHHS B yMOBaxX
peansHocTi. 30kpema, 3D-monenmi IO3BONSIOTE O3HAWOMHTHCS 3 KOHCTPYKIISIMU
o0yiasHaHHs Pi3HOMAHITHUX ITIPHCTPOIB 330BHI Ta 3 CEPEeAMHH, JETAIBHO po3iOpaTtn
KOXKHHH eJIeMeHT 00JaJHaHHs, Mi3HAaTUCS HOTo (yHKIIOHAJIbHE PU3HAYCHHS, TEXHIYHI
XapaKTEePUCTUKH TOLIO.

TobTo BukopucTaHHsi 3D-mMonenei 00’€Hy€e HaBUaHHS 3 MPAKTHKOIO, JT03BOJISIE HE
JUIIE O3HAHOMHUTH CTYACHTIB 3 NEBHUM OO’€KTOM BHBYEHHSA, a W 3’scyBatu HOro
XapaKTEPHCTUKH Ta OCOOIMBOCTI 3aCTOCYBaHHSI.
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MOJEJIb INIAHET COHSAYHOI CUCTEMMU 13 3ACTOCYBAHHSM
CKPHUIITA E®EKTY 3BVIbBITYBAJIBHOI'O CKJIA

Ha choroaHimmHiil 1eHb MOXIMBICTh YIPABISTH MEPETIISIOM MIHPOKOGOPMATHOTO
300pakeHHsI 3 OJHOYACHMM 30UTBIICHHSIM NOTPIOHMX HOTO YacCTHH 3a JOIOMOTOIO
CKpHUINTa 30UIBIIYBAIBHOTO CKJIA € JJOCUTB aKTyaJIbHOIO.

VYV GiNbIIOCTi ENEKTPOHHUX BHIAaHb INMPO COHSIYHY CHCTEMY BHKOPHCTOBYHOTHCS
¢rem-rexHomnorii abo TporpamMoBaHWil pyx Mojened ruiaHeT HaBkoio CoHUsS Ta
HaBKkoJo BiacHOI oci. Takox kombGinyBanusaMm 3D Ta duem-rexHomoriii ta 3D i 3aco0iB
MPOTrpaMyBaHHs JIOCATAEThCS MOXKIMBICTh HAOJIMKEHHS IUIaHET, aJie MPH [bOMY MOXHa
PO3IIISHYTH JIMIIE HAaKJIaACHY TEKCTypy. BHKOpPHMCTaHHS CKpHITa 30UIBLIYBalbHOTO
CKJIa JIO3BOJISIE JICTANIBHO PO3MVISIHYTH OKpeMi JAUISHKH MOBEPXHI IUIAHETH, MepeIatoyn
ocoOuuBoOCTI X penbedy.

OcHOBY nJaHOI PO3pOOKHM CTaHOBHTH CKPHINT 30UIBIIYBAJIBHOIO CKJIA, y SIKOMY
3IIACHIOETBCST  3aMiHa 300pakeHHs npH  30inpmieHHi. [t  poboTH  ckpumnTa
BHUKOPUCTOBYIOThCS QyHKIIT 6i6mioTekn jQuery 1.6.1, a 1uist Bi3yalbHOTO BiJOOpaKeHHS
301ITBIIIYBaJILHOTO CKJIa — 3aCO0H KacKaJHUX TaOJHUIb CTHIIIB.

Ilonmi6HI PO3pOOKH BHKOPUCTOBYIOTBCS B Kaprorpadii Ha3eMHHUX 00’ €KTiB.
Monaudikamis ckpunTa I03BOJNSE BUKOPHCTOBYBATH HOTO MUl CTBOPEHHA KapT
acTpoHOMIYHUX 00’ekTiB. PobGora maHoi Moxenmi momiOHa 10 POOOTH CHUCTEM THITY
“Google maps” 3 Ti€w pi3HUIIECIO, IO B JaHi MOJEIi 300paKCHHS 301TBITY€EThCS JIUIIE
OJIUH pa3, BIATBOPIOIOYH JICTaJli TOBEPXHI IJIAHCTH.

VY CKpUNTi BUKOPHUCTOBYETHCSI CHCTEMA KIIACiB, 3BEPTAHHS JI0 SKHX 3[IHCHIOETHCS 13
HTML-¢aitny. [IprcBoeHHsT 00’€KTY TOTO Y iHIIOTO KJacy JO3BOJISE 3aCTOCOBYBATH
1o Heoro ¢yHkii i3 Java Script daity.

Hdana Mozxens Moxe OyTH BHKOPHCTaHa $IK CKJIQJOBa HPOEKTIB, NMPUCBIYCHHX
BHUBYCHHIO aCTPOHOMIi, SK 3 HABUAJIBFHOIO, TaK 1 3 03HAHOMIIIOBATBHOIO METOI0. Takox
BOHA MOKE BUKOPHUCTOBYBATHCS SIK CAMOCTIHHHMI TIPOEKT, 3pY4HHIl [JIst AEMOHCTpaLil Ta
aHai3y aCTPOHOMIYHHX 00 €KTIB.

Hayxosuii kepienux — H-M. [llubuyvka, kano. mexu. Hayk
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BUKOPUCTAHHSA MYJbTUMEIIAHUX MMPE3EHTALIA HA JIEKLHIAHAX
3AHATTSAX BH3

OmHMM 3 TIPIOPUTETHMX HampsMiB pedOpMyBaHHS BHUINOI OCBITH B YKpaiHi €
aKTUBHE BIPOBA/DKCHHS Y HABYAIBHHA MPOIEC MYJIbTUMEAIHHUX TEXHOJOTIH.
3BepHEHHSI 1O MpoOJIeMH BHKOPHCTAHHS MyJIbTHUMENdia, SK OJHOTO 3 OCTaHHIX
JOCSITHEHb KOMIT'FOTEpPHAX TEXHOJIOTiH, 00yMOBJIEHO TIPOTUPIYUSIM MiXK JOCHTh BUCOKHM
1 OCTIHHO 3pOCTalUUM piBHEM iH(pOpMATH3aLlil HABYAIFHOTO MPOLIECy BY3iB, 3 OHOTO
OOKy, 1 HEJOJIIKOM JIOCHi/KeHb Ha NPEIMET BHSBICHHS YMOB e(EKTHBHOTO
3aCTOCYBaHHs MyJIbTHMEIia HA TMPAKTHUII, 3 iHIIOTO OOKY. AKTYaJIbHICTh TEMH IOJIATAE B
TOMY, IO MyJIbTHME[ia JyXe IMOBUIBHO IIPHKMBAETHCS» B YKPATHCHKHUX BY3aX, MOKH
me He HaXOAWTh IIMPOKOTO 3aCTOCYBAaHHS B YHIBEPCHTETCHKHX ayAWTOpisX. Y
BITYM3HSHOMY BY3IiBCHKOMY BHKJIAQJaHHI CIIOCTEPIra€Thcsl HEMOONIHKA MOXIIHBOCTEH
MYJBTHMENIHNX 3aco0iB. Y pe3ynpTaTi 6arato BUKJIQJAdiB HE MAIOTh HAJIEKHOTO
YSIBJIGHHS TIPO CYTHICTh, CTPYKTYpPy Ta (yHKIIi MyJbTiMesia y HaBYaJIbHOMY HpoIeci
BH3. 3acrocyBanns iHpopMaliitHoro pecypcy riobansHol Mepexi [HTepHeT po3BuBae
3Mi0HOCTI y4HIB MO 3aiiicHeHHIO 300py, 00poOKH, mepenayi Ta 36epiranHs iHopmarii,
MiABHIIYE PiBEHB iX iH(POpMALiIHHOT KyIBTypH.

Cepen OCHOBHHX MAMIAKTUYHUX (YHKIIH, SKi MOXYTh OyTH peani3oBaHi 3a
JIOTIOMOTOI0 IHTEPAKTHBHUX MYJIBTHMEIIHNX TEXHOJIOTIH BHALISIOTHCS HACTYIIHI:

- Ilisnasanvna.

- Possueaioya. Y mporeci HaBYaHHS BPAaxXOBYIOTHCS IHIMBITyalbHI OCOONMBOCTI
cTyneHTiB. Po6oTa 3 pisHOMaHITHIMH KOMI'FOTEpHUMH IIPOTpaMaMy CIIPHsI€ aKTUBI3aLil
TaKUX HEOOXiTHMX IMi3HABAIILHUX MPOLECIB CTPYKTYPH OCOOHCTOCTI CTyJICHTa, SIK
CTIPUIHATTA, JOTIYHE MUCIICHHS, IaM'STh, IOJAHHS;

- Hocnionuyvka. Ha mifcTaBi mIMPOKOTO CIIEKTpa OAEp)KyBaHOI iH(opmamii cydacHi
CTYIICHTH TOTYIOTh PI3HOMAHITHI CaMOCTIHHI 1 NOCTiJHHULBKI POOOTH 3 OKPEMHX TEM.
MaiiOyTHi (axiBIli CTBOPIOIOTH BJACHI TBOpYI MPOEKTH, MyJIBTUMEINHI Ipe3eHTaIlii,
myOikartii, web-caiTy;

- Komynikamuena. BHacninok oOMiHy iH(OpMaIli€l0 y BCIX CTYICHTIB € peanbHa
MOXIIMBICTb KOPHCTYTHCSl CalTaMH BIOMHMX BITYM3HSHUX 1 3apyODKHHX BUYCHHX,
31CTaBIISATH Pi3HI MOTJISIH, OIIHIOBATH iX, (JOPMyBaTH CBOI BIACHI MO3MIII].

BrpoBamkeHHs KOMIT'IOTEpIiB y BY3iBChKHMII HaBUYANBHUI MPOLIEC CYHNPOBOIKYETHCS
iHTerparmieo iHGopMaIliiHUX TEXHOJIOTIH 3 CHCTEMOIO OpraHisallii HaBYaHHsI Ta HAOae
3HAYYIIWil BIUIMB Ha MEAAroriyHi TEXHOJOTi Ta METOANKH BUKIIQAaHHs, METOMIH, 3aCO0H
HABYaHHS CTYACHTIB.

Hayxosuii kepisnux — [enucenxo C.M.
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CIHELMPIKA BUKOPUCTAHHS BIIEO B MYJIbTUMEIIMHUX
OCBITHIX PECYPCAX

VY cywdacHOMy CBIiTI BCe 4YacTillle Ta YacTillleé 3yCTPIiYaeThCS TEHACHIS, IO
MOB’s3aHa 31 3HIDKEHHAM pIBHS Ii3HABAJBHOI AKTHBHOCTI CTYAEHTIB I dYac
HaByajbHOrO mporecy. Cepel OCHOBHMX IpPUYMH JaHUX TpaHcdopmaniii € BrpaTa
3aI[iKaBJICHOCTI 10 TNpPEIMETiB i3-3a OJHOMAHITHOCTI NpeJCcTaBieHHS iH(popMmamii Ta
m1abJoHIB BUKJIaAaHHA. TBOpYMI MiAXiX OO BelCHHS HABYAJIBHOTO MPOLECY CIpHSE
3a0e3MeYeHHI0 OiIbII HACHMYCHOCTI HABYAIBHOTO IMPOLECY OUIBLION Pi3HOMAHITHICTIO
3aco0iB, MeromiB Ta ¢QopM BHKIAAaHHSI. Y [JaHOMY BHIAIKy BHKOPHUCTAHHS
BileoMarepiaiiB y MyJbTUMEIIHHAX JOAATKAX.

HaouHi 00pa3, siki BUKOPHCTOBYIOTb B MYJBTHMEAIHHUX 0ATKaX, 3yMOBIIOKOThH
BHCOKY €()eKTHBHICTh BIUIMBY Ha CTyAeHTIB. [H(opmarlis B TakoMy BHTIIA1 € HalHOLTBII
JOCTYITHOIO JUISl CHPUHMAaHHS CTYJJCHTaMH, a TAKOXK 3aCBOIOETHCS IIBHJIIIE Ta JIETIIE.

BukopucTanHs Biteomarepianis 3abe3medye MOKIMBOCTI JUTsl: HaJaHHS JIOCTOBIPHOT
iHopmarii mpo mpeaMeT BHUBYEHHS; MiIBHIICHHS POJIi HAOYHOCTI B HAaBYAILHOMY
MpOLIeCi; 3aI0BOJICHHsI MOTPeO, OakaHb Ta iHTEPECiB CTYCHTIB; 3BIIbHEHHSI BUKJIA/1a4iB
Bil YacTHHH TEXHIYHOI POOOTH, TOB’A3aHOI 3 KOHTPOJEM Ta KOPEKI€I0 3HAHB;
oprasizalii MOBHOTO 1 CHCTEMAaTHYHOTO KOHTPOJIO Ta 00’ €KTHBHOTO OOJIKY yCIIIIHOCTI
Ta iH.

IIpn po3pobui MyTBTUMERIHHOTO MOJATKY, IO CKJIAQJAEThCS BiJeoMaTepialis,
TaKOX IIMPOKO BHKOPHCTOBYETHCS aHIMAIlisd Ta MYJbTHILTIKAIisg. JlaHuil iHCTpymeHT
MOJIETIIYE CIPHHHATTSA OIIbII CKJIAJHOTO Ta TPOMI3AKOro Marepialy, TOMYy IO
BUKOPUCTOBYIOThCS MYJIBTHIUTIKALiiHI cxemMu. Taki cXeMd IOJalOTh Martepian y
CIIPOILECHOMY BHIJISIII, A€ SICKPaBO BHILJICHI OCHOBHI Ta HaHOLIBII CyTTEBI neTani Ta
MOMEHTH.

BaxmBoro 0cOOMUBICTIO TaKOro y4OOBOTO BileO0 € HOT0 MOXIHMBICTH IOKa3aTh
Takui Marepiai, KUl He MOke OYTH MPE/ICTABICHUH Ta IPOIEMOHCTPOBAHHMIA, HiTKHMH
IHIIMIME 3acobaMu, CTyeHTaM Oe3nocepennso Ha jeknii. Hampukitan, 3ioMkw, ski Oyiu
MIPOBEIEH] Y HayKOBO-JIOCIIIHUX JlabopaTopisix, a00 podoTa THX YM IHIIMX IPHCTPOIB i
YCTaHOBOK.

TakuM 4YMHOM, TiJ Yac BJOCKOHAJCHHS HAaBYaJIbHOIO-METOAWYHOTO IIPOLECY,
HEOOXiJJHO BIPOBA/KYBaTH HOBI 3acO0M, METOOM Ta IHCTPYMEHTH. BhpoBajkeHHs
MYJIBTHMEIUHHUX TEXHOJOTIH, a caMe TX MOXIIMBOCTI poOOTH 3 pi3HUMH 3a (opmoro i
CTPYKTYpOIO MarepiaiiB, NAlOTh 3MOTY MiIBHIIUTH SKICTh OCBITH, a SK HACHIIOK,
BHITYCKaTH OLIbII KOMIIETCHTHHX Ta KBaJi(ikoBaHMX (axiBLiB. A 1€ € Cy4aCHUMH
[MUTAHHAMHU TIEPIIOYEPTrOBOi BaXKIMUBOCTI, IO CTOATH IEpe]] BUIIMMH HABYAIbHHMH
3aKJIaJaMH.

Hayxrosuii kepienuk — Jlenucenko C.M.
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CMAPT®OHU: MUHVYJIE TA IEPCIEKTUBHA

CMapT¢poHH — BH3HAYAIBHUI aTpUOyT HAIIOTO dacy, 0e3 SKOr0 BAaXKKO YSIBHTH
TIOBCSIK/ICHHS cydacHOi mroguHu. CdepH 3acTocyBaHHS TeneOHIB HE OOMEXYIOThCS
poO3MOBaMH, Ii¢ MiHi KOMITIOTEp, IO 3[aTHUIl BUKOHYBAaTH BEIHKY KUTBKICTh (DyHKITiH:
BiJl MIPOCTHX OOpaxyHKiB, (oTorpadyBaHHs, peJaryBaHHS 300pa)KeHb JIO0 HaIHUCaHHS
IporpaM 1 MEpeXEBOTO CIUIKYBaHHS. 3Ba)KalOUM Ha aKTyaJbHICTh JAHOTO TapKeTy,
METOI0 JIOTOBIi € 3/iMiCHeHHs aHajli3y CTaHy PUHKY cMapT(OHIB, PETPOCIEKTHBHHI
OIJISI]] Ta BUSHAYCHHS MIEPCIICKTHB PO3BUTKY.

Haiimepmmii y cBitTi cMapThoH 3'SBUBCS IBAALSATH POKIB MOTOMY 3 MOMEHTY
po3pobku MobinpHOTO TenedoHy, To0To B 1993 poui i OyB mpeacTaBieHUd 3arajibHil
yBasi Ha koHpepennii Wireless World Conference, B micti ®nopuna.

Cmaptdon, pigme cmaprodoH (aHri. smartphone — «po3yMHHH TenehoH») —
MOOIUTBHUH Tene(oH 3 PO3MMPEHOI0 (QyHKIIOHATBHICTIO, TOPIBHSIHO 3 KHIIEHHKOBHM
nepconansHuM koMm'torepoM (KIIK). Takox 1uist mo3Ha4eHHs! JESKUX MPUCTPOIB, SIKi
cyMilamTh (yHKIIOHATBHICTh MOOibHOTO Tenedony i KIIK yacto BUKOPHCTOBYEThCS
TepMiH «komyHikaTopy. Komynikarop (anrn. Communicator, PDA Phone) —
KHIICHFKOBHUI MEPCOHANBHUI KOMITIOTEp JONOBHEHUH (DYyHKIIOHATBHICTIO MOOITEHOTO
TeneoHy.

3a 2013 pix y cBiti mpojmamu Maibke Minbspx amapatiB. [liBreHHOKOpelchka
Samsung 30eperyia mo3umii HaWOIMBOIOr0 BHPOOHWKA CMapTQOHIB y CBITI 3a
migcymkamu 2013 poky. Kopeiini npogamn 319 800 000 ramxetis, 301IbIIMBIIN CBOIO
yacTKy Ha puHKY 3 30,4 % 1o 32,3 %.

Hpyrum y cBiTi € BCiM BifioMa amepukaHcbka kommatis Apple. Bouu 3a 2013 pik
npoganu moHaa 153 muH mpuctpoiB. Y aBox mi aBi kommanii (Apple i Samsung)
3aiiMaloTh MOHA/ OJOBHHY BChOT'O PHUHKY.

3aMuKalOTh M'SATIPKY JifepiB y CBITI 3a miacymkamu kommadii: Huawei, LG i
Lenovo. Bei pa3zom Bonu nponamu moHax 45-50 MiTH IpUCTPOIB.

3a 20 pokiB TpOTpecyBaHHS HOBITHIX TEXHOJOTIH MOOUIBHI MPHCTPOI Iyxe
3MiHmncs. HOBITHI cMapT(hOHM BiAPI3HSAIOTHCS BiJ 3BUYAiHMX MOOUTEHHX TenedoHIiB
Ha caM Iepen orepauniiiHoro cucteMoro. Ha 2014 pik OCHOBHHMM oOmepauiifHUMN
cucremami €: i0S; Android; Symbian OS; WindowsPhone; BlackBerry OS.

CmapThoHN B HEBEJIMKOMY NpHIaZi 00 ’€JHANN TEeKCT, 300pakeHHs, Bimeo, 3D-
rpadiky i cTajaM CHpaBXHIMH MyJNbTHMEIIHHIMUA KOMIUIEKCaMH. | 3aiMIiaeThes uIIe
3]10TalyBaTHCS, SKUMH MOXJIUBOCTSAMH Y MallOyTHbOMY BOHHU BOJIOJIITUMYTb.
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FLASH-TEXHOJIOT'IA Y MYJIbTUMEIIA

MynbsTMenia - e cy4acHa KOMI'IOTepHa iH(opMalliiiHa TeXHOJIOT1s, SKa JT03BOJISIE
o0'eqHaTH B KOMIT'TOTEpHIM CHCTeMi TEeKCT, 3BYK, Bileo, rpadidne 300pa’keHHS Ta
a"iManifo. OpHI€I0O 3 Cy4YacHHX MYJIBTHUMEIIMHUX TEXHOJOTIH, IO IHTEHCHBHO
po3BuBatoThesi € Flash-texHonoris. BoHa MIMPOKO BHKOPHCTOBYETBHCS TPH PO3POOII
HaBYaJIBHUX ITOCIOHUKIB, MOYJIB, AEMOHCTpALii, A5l CTBOPEHHS UIFOCTpamii, GiuIbMIB,
Web-cTopiHOK.

Texuonorisi Flash, mepm 3a Bce, me TEXHOJOTris BEKTOpHOI aHiMaii, TOOTO
MaTeMaTHYHHUI OIMUC KOXKHOTO 00'€KTa Ha €KpaHi, Ha BiAMIHY BiJ pacTpoBoi rpadikw.
Bona my>xe HEBUMOTTIHBA 0 PECYPCIB Ul BIITBOPEHH:, 3aiiMae qyXe Majlo MicIls, He
CIOTBOPIOETHCS IpH MaciTabyBaHHi 1 moBopoTax. Flash Bij mouarky opieHTOBaHMIT Ha
SKpaHHHUH Teperisy, a He Ha JIPYK 1 IIe HabmmKae sSKiCTb 300paxeHHs 1o dororpadii.
BukopucroByroun BiacHy MOBY IporpaMyBaHHs, siIka HOCHTh Ha3By Action Script,
MOJKHA KepyBaTH OY/Ib-KUM €JICMEHTOM aHIMallifHOTO POJIMKa i MIHATH Oyab-sKi Horo
BJIacTUBOCTI. Hacmimkom BripoBapKeHHsT 00'€KTHO-OPIEHTOBaHOT MOBH IPOTrPaMyBaHHS
cTaja iHTepaKTUBHICTh, TOOTO, MOYKHA CTBOPIOBATH BIACHHH CLEHApil, IKUA JO3BOIUTH
YIPaBIATH TOBEAIHKOI MPOEKTY a00 OTpUMATH OyIb-iKi AWHAMIYHI JaHI Ha 3aIlUTH
kopuctyBada. lle mo30aBisie pO3POOHMKIB CTBOPIOBATH 3OBHILIHI MOZIYMi IS
kepyBaHHIM Web-caiitom. [licnst mpuitHATHX I0TOBOpIB mpo BuKopucranHs Flash B
sikocti Web cTannmapty, BiH cTaB sierko iHterpyBatucs 3 HTML. BinpmricTs icHyrounx
Iurepuer-OpaysepiB  mintpumye Flash-gopmar, i mepeBarm Flash-texnomoriit
PO3MWHUPIIH ii HOMyJISIPHICTh HACTUIBKY, IO BOHA IIATPUMYIOTHCS MPAKTHYHO BCiMa
MYJIBTUMEIIHHUMH TIPUCTPOSIMH.

CyyacHi TexHiuHi Ta mporpaMHi 3aco0M [ONOMAaralTh CTBOPIOBaTH 1
BHKOPHUCTOBYBATH MOJIENi 00'€KTIB 1 MpOIIeciB, MAKCUMaJIbHO HAOIIDKEHI 0 PEabHOCTI.
[oennanas Bizeo- 1 3BYKOBUX edeKkTiB 3a0esledye OJHOYACHHWN BIUIMB Ha JBa
HalBKIMBIMINX OpraHd dYyTTd JIOAWHH: 3ip 1 CIyX, IO ICTOTHO IiJBHIIYy€E
iHpOpMAaTHBHICTh Ta eQEKTHBHICTh CHIpUIHATTS iH(opmarii. BrmmBatoun na opranu
9yTTs KOMIUIEKCOM (ap0, 3BYKIB, CIOBECHHX IHTOHAIlH, aynioBi3yanbHi 3acobu
iHpopmari BHKIMKAIOTH pi3HOMaHITHI BimuyTTs. Haouno mnpencraBinenuii Flash-
Martepial y 4iTkiii cBoilf moOyJOBi BOJOJi€ BUCOKMM PO3BHBAIOYMM HOTEHIIAIOM, IO
JI03BOJIsIE €()EKTHBHO PO3BUBATH 30POBY, CIIyXOBY 1 CMHCIJIOBY IaM'SITh.

Omxe, Flash- TtexHomoriss Hagae HACTYMHI MOXJIMBOCTI BHKOPHCTaHHS Y
MyJIBTHME/ia: YyHIKaJbHE MOEAHAHHSA TpaiqHOrO penaKkTopa i TMPOCTOrO 3acoly
CTBOPEHHS 03BY4YEeHOI aHIMalii; HasSBHICTh Bi3yalbHOTO pENaKTOpa OIS CTBOPEHHS
mpocToi aHiMamii B TOEAHAHHI 3 TIOTYKHOIO OO0'€KTHO-OPIEHTOBAHOIO MOBOIO
nporpaMmyBaHHs (ActionScript) /IS CTBOPEHHS CKJIAJHHUX IPOEKTIB; CTBOpeHHs Web-
CAMTIB 1 MyJIbTUMEIIHHUX MPE3CHTAIIH.

Hayxosuii kepienux — Maninkin 1.B., kano. mexu. nayx
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MICIE JPYKOBAHHUX I EJIEKTPOHHUX BUJAHb Y CYYACHOCTI

CporoJHi KOMI'IOTEPHI TEXHOJOTIi MPOHUKAIOTh B yCi chepu JIOACHKOTO KUTTA 1
BUJIaBHUYO-TIOJIrpad)iuHa crpaBa He € BUKIIOUCHHSIM.

IIpenmeToM HOCTIPKCHHS CTaql IEPCIEKTHBH PO3BUTKY JAPYKOBaHMX Ta
SJICKTPOHHUX BHIaHb. OCHOBHHMM 3aBJaHHSIM B POOOTI BHSIBHBCS aHajli3 OCHOBHHX
TOHSTh, iCTOpil BUHWKHEHHS BHWJIAHb, CKOHOMIYHMX, COI[aJbHHX Ta EKOJOTIYHUX
(axTopiB, sIKi BIUTHBAIOTH Ha X CTBOPEHHS Ta peaizallilo.

EnexTpoHHe BuZIaHHA — 1€ EJICKTPOHHUH JOKYMEHT 4YM Tpyla eJIeKTPOHHHX
JOKYMEHTIB, 110 MPOHIIUTH pelaKIiifHO-BUAaBHUYY OOpOOKY, MAIOTh BHXIi/IHI BiTOMOCTI
Ta TpH3HAYCHI M PO3MOBCIODKECHHA B He3MiHHOMYy Buriimillopsag i3 mum
BHU3HAYEHHAM TMOTpiOHE IOJATH INe OAHE, 3HAYEHHS SKOro sBise co0oro 3acib
BHUKOPHCTAHHS TakuX BHaHb. Enexrponna xumra (digitalbook, «umramka», e-book) —
3arajlbHa  Ha3Ba TIPYNH  BY3bKOCIEI[ATi30BaHMX  KOMITAKTHUX  IUIAQHIIETHUX
KOMITTOTEPHHUX TPUCTPOIB, NMPHU3HAYEHHUX JUIsI BiJOOpa)KeHHS TEKCTOBOI iH(opmariii,
NPEJCTABIICHOI B €IEKTPOHHOMY BHIJISI.

SIk MOKa3yroTh MPOBEJEHI ONMUTYBAaHHS, MOIYJISAPHICTh €IEKTPOHHOTO KHH)XKKOBOTO
3abe3nedyeHHsT 3pocTae. ToMmy mocrae mpoOiema B AOIIUIBHOCTI TaKOTO SBHINA, SK
«APYKOBaHA KHUTa».

He ocramHro ponp B cuTyarmil, o CKiajacsl Bifirpae aepkaBa, ii MaTepianbHa
MiATPUMKa Ta collianbHa pobora. B KOXKHOMY KyTOUYKy CBITY Ha MO Mpobiemy
IUBIATBCS TI0-Pi3HOMY, aje KpaiHaMH B)XK€ BH3HAUCHUH NEBHHH HaIpsMOK [iil.B
VYkpaiHi elneKTpoHHI BHIAHHA Ie He HaOyiaW Takoli MacIITa0HOCTI SIK B 1HIIHX
JepKaBax, MpPOTe MOJOJb 1 JIIOJM CEPeIHBOTO BIKYy BCE OUNbIIE MOYHHAIOTH
BUKOPHCTOBYBATH TaKi TEXHOJIOTIi JJI1 HaBYaHHS Ta poOOTH. PeabHa KHHUra yTpHMY€E
CBOi MO3MUIIi SK MPEeAMET BiAMOYMHKY Ta M03BULIL. CHTyallish TaKoX MOKPAIIYyEThCs
CTBOPEHHSIM EJIEKTPOHHUX 0i0mioTex Ha 6a3i 6i0IiOTEYHUX MPOTpaMHIX KOMILIEKCIB B
Mepexi [HrepHeT, abo npu BiKe icHYI0YHX 010710TeKax Ta OCBITHIX YCTaHOBAX.

AHaNi3ylouu BIUIMB €JIEKTPOHHUX BHAaHb, MOXKHA BIIEBHEHO CTBEPDKYBAaTH, IO
Oararo ramy3eil TisSUTBHOCTI JTIOOMHU B MailOyTHBROMY 3MiHSATBHCS, HANPHUKIIAA, HABYAHHSI
B OCBITHIX KOMIUIEKcaxX. Takox 3a3Ha€ 3MiH i BUIABHHUUO-TIOJIrpadiyna crpasa, mporte
HE MOXHA CKa3aTH, IO JPYKOBaHAa KHHWTA 30BCIM 3HHKHE 3 HAIIOTO XXHUTTA. MOXIHBO,
CJICKTPOHHI BUIAHHS BMICTSTh y ceOe OyJeHHICTb i IparMaTh3M BUKOPHCTAHHS KHHUTH, 1
3aJIMIIATh JPYKOBAaHMM MiCIle Y MHCTEUTBI, 1100 BOHHM CTajaH MPEAMETOM TBOPYOCTI i
KpEaTUBHOCTI, BIJKUIAIOYM pAaIliOHAIBHI EKOHOMiYHI acCIeKTH CTBOPEHHS JIaHOTO
TIPOIYKTY.

Hayxosuil kepienux — Maninxin I.B., kano. mexn. Hayx
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EPTOHOMIYHUM JU3ANH MYJIbTUMEIIMHAX HABYAJIBHUX
CHUCTEM JJIs1 PI3BHUX ETHIYHUX T'PYIT

OnHi€Er0 3 OCHOBHHX NPOOJIEM TMpPH MiATOTOBII MYJbTHUMEIINHUX HaBYATBHHX
TIporpam € iHIUBigyalbHi OCOOIMBOCTI CIIPUIHATTS B OKPEMUX HIUBIMIB, TPYH JIFOMCH,
Ta HaBITh CTHIYHUX TpyN. SIK CBiJUaTh COINOJIOTIYHI Ta TMCHXOJIOTIYHI JDKepena, Ha
0COOJIMBOCTI CIIPUHHSATTS BIUTMBAIOTH Taki GakTopy sK Qi3udHe cepenoBHIne (Ipuposa,
MICIIEBICTB), COILIaNbHE CEpeloBUINE Ta KyIbTypa. Y HdaHiii poOOTI poO3rismaeThes
MMUTAHHS BpPaxyBaHHS KyJbTYPHHX OCOOJIMBOCTEH TIpH IIPOEKTYBaHHI JU3alHY
MYJIbTHMEIIITHIX HaBYAIBHUX CHCTEM.

IcHye TpH HUIAXM CHpHHHATTA iHQOpMamii: Bi3yadbHHH (32 JOIOMOTOIO 30pY),
aymialpHAN (32 JOIIOMOTOIO CIyXy), KiHECTETHYHHMII (3a JOIIOMOTOI0 CMaKy, 3amaxy,
JOTHKY). SIKmo KoMOiHyBaTH BHKIAJAHHS iH(OpMalii BUKOPUCTOBYIOUH Pi3HOMAHITHI
IULIXH BiJICOTOK 3acBO€HHS iH(popMamnii 3Ha4HO 3poctae. llle Oinpmiii edexTHBHOCTI
3aCBOEHHS CIHPHSAE HANOBHCHHS EJIEMCHTAMM, Ha SIKIi y KOPHCTyBaya BHHHKAIOTh
acorianii. [TpuunHa B TOMY, 0 iH(pOpMaIis, €IeMEHTH KO YTBOPIOIOTH B CBITOMOCTI
JIOJIMHMA TIEBHE IIOHATTS, 3aCBOIOETHCS Habarato kpame. ToOTO SKIIO JIIOAMHA
CTHKAETHCA 3 €JIeMEHTaMH HaI[lOHAJIIFHOTO XapakTepy (mpudt, KoJip, 3ByKH) MO XOmy
MIPOXOJKEHHSI TIEBHOTO KypCY — BiJICOTOK 3aCBOEHUX 3HAHb 30UTbLIyETHCA. J[kepernom
BHUKOPHUCTAHHS JOMOMDKHUX MaTepiaiiB A MyJIbTHMEAIHHUX HAaBYAJBHUX CHUCTEM €
KYJBTYPHI OCOOJHMBOCTI €THIYHHX TPYII, SIKI MOXHA BUKOPHUCTATH VIS CYNPOBOIY, IO
CTUMYJIIOIOTH 3aLliKaBJICHICTh Y JUIAKTHYHOMY MaTtepiali.

ITepm 3a Bce, BapTO MHPOBECTH aHANi3 ayAUTOpil, JABIIM 3aBJaHHA OIMCATH
MPUPOJIHE SIBHIIE SIKS TOB’s3aHE 3 MO3UTHBHUMH eMollisMu. Ti o0pasu, ski OyayTh
Ha3BaHi MEpUIMMH, BH3HAYaTh HAHOUIBII AKTUBHY CHUCTEMY CHPHUHATTS, IO IAcCTb
MOXJTMBICTh BUKOPUCTOBYBATH Pi3Hi €JIEMEHTH MyJIbTUME]Iia AJIsi HaBYAJIbHUX CHCTEM 3
ypaxyBaHHSIM €THIYHUX 0coOIMBOCTel. J[is Bi3yainiB BapTO BUKOPHUCTOBYBATH KOJNBOPU
HalliOHAJIBHOTO Mpanopy, ejleMeHTH repOy, Bi3yaslbHi iCTOPUYHI 0Opa3d, €IeMEeHTH
MIPUPOJIM, JIe TPOKMBAE KOHKPETHHH €THOC, JUI AiTed — Bi3yasbHI 00Opasu Kasok,
HaI[loHaJTBbHOTO (oybkiIopy. [y aymiamie — Matepian Oiiblle HATIOBHUTH ayiajbHUM
CYIIPOBOJIOM, 3BYKOBUMH KOMEHTapsIMH jiarpaMm, TaOJMmb, B SIKOCTI CYHPOBOIY
BHUKOPHCTOBYBATH 3BYKH 3 TOTO X HaI[lOHAIBHOTO (oiybkiiopy. s KiHECTETHKIB —
BIPOB3/DKEHHS B HABYQIBHI CHCTEMH aKTHBHMX Ta KOMYHIKaOGNBHUX irop
HalliOHAJIBHOTO XapaKTepy; IUCKYCill MK ayJUTOpi€r0,HAIIPUKIIA, Y BUIIISL IIEPIIOrO
ClIaliJly 3 MPOXaHHAM JI0 KOPHCTyBada OOJNAIITYBAaTH 3py4HE pobode Miclie; 3BYKOBHI
CyMpPOBIJ BChOI'0 MaTepially 3 eJIECMCHTAMHU HaIliOHAIbHIX MOTHBIB.

B mpomeci nocimipkeHHS TEMAaTHKU TMPOBEACHO CIUIKYBAaHHA 31 CIEIiaiicTaM# 3
Hirepii mo po3po0r11i cucreM oH-naifH ocBitTH 11 mKin Jlarocy.

TakuM 9YMHOM, BIPOBAIKCHHS CTHIYHUX EJIEMEHTIB B MyJIbTUMEAINHI HaBUYAIbHI
CHCTEeMH Y BIANOBIAHOCTI 1O OCOONHMBOCTEH CHPHIHATTSA 301IbIIye e(EeKTHUBHICTH
HaBYaHHSL.

Hayxosuii kepisnux — H.M. LLlubuyvka, kano. mexH. Hayx
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IMPOI'PAMHE 3ABE3IIEYEHHS ¥ 3D-I'PA®III

3D-rpadika B Hami IHI MOIIMpEeHa MOBCIOAW. BOHA BHKOPUCTOBYETBCS B KiHO,
MYJIBTHILTIKAIIT, BAPOOHHIITBI pEKIaMH, Ha TelcOadYeHHI - OJHUM CIIOBOM, CKIJIQJHO
cKaszaTy, Jie 3apa3 He 3acTOCOBYIOThb MoxiuBocTi 3D. 3D - rpadika - camocTiHuiA
JKaHp, II0 BiIKpHUBA€ HOBI MEPCIIEKTHBU y TBOPYOCTI Ta MOXE BHKOPHCTOBYBATHUCS JUIS
300pakeHHST TPUBUMIPHOTO MPOCTOPY, TO3BOJISIE CTBOPIOBATU (POTOPEATICTHYHI 00'€EKTH,
pearicTidHi 00pa3u paHTACTHYHUX iCTOT Ta iH.

Choro/Hi icHye BellMue3Ha KiJIbKICTh MPOrPaMHOT0 3a0e3NeUYeHHs, 110 A03BOJISIOTH
npamioBaTa 3 3D-rpadikoro.

3ds MAX (3D Studio MAX)— noBHO(YHKIIOHaJIbHA MpodeciiiHa mporpaMHa
cUcTeMa JJIsI CTBOPEHHS 1 pefaryBaHHS TpUBHMIpHOI rpadiky i aHimarii, po3poGiieHa
xommaniero Autodesk. MicTuTh HalicydacHimm 3aco0M Uit XyHOXKHUKIB 1 (axiBI[iB B
obnacti MynsTHMenia. Bona mo3Boisie cipocTUTH poOOTY HaA MyNBTHIUTIKANiHHUMUA
BiZieoparMeHTaMu 3a paxXyHOK BUKOPHCTaHHS METOAIB aHIMaIllil TPUBUMIPHHX CIICH.

AutoCAD - 1Bo- 1 TpUBHMIpHA CHCTEMa aBTOMAaTH30BAaHOTO IPOCKTYBAHH i
KpecieHHs po3pobiiena komnaniero Autodesk. [TepeBaramu 1iei nporpamu e:

. MOKIJIUBICTh 0€3 mpoOiieM OOMIHIOBATHCS CBOIMH HAmpamfoBaHHIMH, 0e3
HEOoOXiJHOCTI MepeBeACHHS B SIKUICH CIeliabHIl (opMaT, 3 KOJIeramMmu 3i BChOro CBITY;

. HasSBHICTh BEJIMYEC3HOTO KIUIBKOCTI HampamtoBanb st AutoCad, Ha
3araJbHOIOCTYIIHUX CaiiTax, HasBHICTh BEJIMYE3HOI KiJIbKOCTI MPOrPaMHHX PIllleHb, SKi
JI03BOJIAIOTH BUKOHYBaTH B AutoCad crieru¢ivuHi ramy3eBi 3aBIaHHsL.

Blender — makeT 1 CTBOpEHHSI TPUBUMIPHOT KOMI'TOTEPHOI rpadiku, II0 BKIIOYAE
3aco0M MOJENIOBaHHA, aHiMalii, BUMalbOBYBaHHS, MICIA-0OpOOKH BiZeo, a TaKoXK
cTBOpeHHS Bifeoirop. OCOOIMBOCTSIMH TAKeTy € Maldid po3Mip, BHCOKA IIBHIKICTH
BHUMAaJIbOBYBaHHsI, HASIBHICTh BEPCiii U1 6araTboX orepariiHuX CHCTEM.

Henonixamu TpuBuMipHOT rpadiky , sSKi CITii BpaxoByBaTH IpH BUOOpi 3ac00iB IS
po3po0KK TpadivHUX TPOCKTIB, MOXXHA YMOBHO BB)KaTH: IiJBHUINCHI BHMOTH JIO
armapaTHOI YaCTHHH KOMITIOTepa, 30KpeMa 10 00'eMy omepaTHBHOI Mam'sTi, HasBHOCTI
BIILHOTO MICIISl Ha JKOPCTKOMY JMCKY 1 IIBHIKOII Mpoliecopa; HEOOXiqHICTh BETHKOT
MiATOTOBYOI POOOTH ajie CTBOPEHHIO MOJIENeil BCiX 00'€KTiB CIIEHH 1 3 IPUCBOEHHS M
MaTtepianiB. BriM, g poboTa 3a3BHYall OKyHaeTbcs OTPHUMAHHUM PE3yJIbTATOM; MEHIIY,
HDK TP BHKOPUCTaHHI JBOBHMIpHOi rpadiku, cBobomy y (opMmyBaHHI 300paXKeHHS;
HEOOXiJHICTh KOHTPOJIO 32 B3aEMHUM ITOJIO’KEHHSIM 00'€KTIB Y CKJIaJli CIIEHH, OCOOINBO
NP BHUKOHAHHI aHiMamii. Y 3B'I3Ky 3 THM , IO O0'eKTH TpHBHMIpHOI rpadikn
«0e3TiJIeCHI», JIETKO JIOMYCTUTH HMOMMIIKOBE IIPOHUKHEHHSI OJHOro 00'€KTa JI0 iHIIOTrO
a00 TTOMMIIKOBE BiJICYTHICTB NMOTPIOHOTO KOHTAKTY MiX 00'€KTaMHu.

Takum ynHOM, 3D — rpadika BimkpuBae 03114 MOXKIUBOCTEH! ISl CTBOPSHHSI HOBUX
LiKaBHX MPOCKTIB.

Hayxosuii kepisnux — Kyuepog /I.I1., 0-p mexu. nayx
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYEHHX i CTYy/IeHTIB
«IIOJIT. CYHACHI NPOBJIEMHA HAYKHN»

VK 378.147(043.2)
Bipiaio I.B.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

EJIEKTPOHHI 3ACOBM HABYAJIBHOI'O ITIPU3HAYEHHA Y BUIIIHA
APXITEKTYPHO-AU3AUHEPCBKIU OCBITI

OmHuM i3 TpIOPUTETHHX HANPSIMIB  PO3BHTKY OCBITH €  BIPOBA/DKEHHS
indopmariiiHo-komyHikamiiaux  Texnonoriii  (IKT), BuxopucranHs — MOXIHBOCTEH
[HTepHETY, CTBOpPEHHsSI CyYacHHX EJIEKTPOHHHX 3aco0iB HAaBYAJIBHOTO MpPU3HAYCHHS
(E3HII), mo 3a6e3neuyoTh MoAanblle BIOCKOHAJIEHHS HaBYaJIbHO-BUXOBHOTO TIPOIIECY,
JOCTYTHICTh, €pEeKTHBHICTh Ta PIBHHUI JOCTYII JI0 SIKICHOI OCBITH.

3apa3 icHye 3HauHa KinpkicTe E3HIT i 06caru 1X 3 KOKHUM POKOM 30LTBIIYIOTHCS.
Are, 3pocTaroda KiTBKICTh €IEKTPOHHUX 3ac00iB HE 3aBXKAM CBIYHUTH MPO iX SIKIiCTB.
BinbmIicTh  eNEKTPOHHMX TOCIOHUKIB CTBOPIOIOThCS 0€3 HAJEKHOTO HAYKOBO-
TEOPETHYHOTO OOIPYHTYBaHHS, HAacHYCHI 3alBOIO iHQOpMAIli€I0 i € CIPOIEHUMHU
MOMYJISIPU30BAHHUMH JIOBIIHUKAMH, SIKi HE MOXYTh CTaTH JDKEPEJIOM CHCTEMHOIO,
TIOTTIMOJICHOT0, TIOCTIIfHOTO BUKOPWCTaHHS B HaBYaJbHO-BHXOBHOMY mporeci (1O.1.
Mar6uirp).

[Tpo6neMu TepMiHOJIOTIT YCKIaJHIOIOTh CTBOPEHHsI BUMOT JI0 MPOTPaMHHX 3aco0iB
HAaBYAJILHOT'O PU3HAYCHHS.

Mertoro A0TOBiAI € BUSBIECHHS MOKIHBOCTEH 3actocyBanHs E3HII y apxitexTypHo-
IU3aHEPChKi OCBITI Ta BHUPOOJICHHA MPOMO3UIIA MIONO BIPOBAKEHHSI IX Yy
HaBYaJIbHUH Tpoliec.

Moxsmsocti IKT, sIki ZO3BOJISIIOTE BHpIIIyBaTH CKJIaJHI NPOEKTHO-KOMIIO3HUIIHHI
3aBIaHHs, CIIPUSIOTH (POPMYBAHHIO IPOQECIITHOTO MHCIICHHS Ta PO3KPUTTIO TBOPUOTO
MOTCHINATY CTYJICHTIB. Y Tpolleci HaBYaHHSI MailOyTHI CIICIiaTicTH MalTh OMaHyBaTH
TEXHOJIOTii Ta CydYacHi Bepcil MpPOrpaMHHX CHUCTEM JUIs CTBOPEHHs i 0OpoOieHHsS
JIBOBHMIpHHX 300pa)KeHb, TPUBHMIPHHX apXiTEKTypHUX OO0’ €KTiB, pO3pPOOICHHS
MYJIBTUMEIIHHAX MTPOIYKTIB.

HaBuanpHa [isSUIBHICTH CTYAEHTIB ImpH PoOOTI 3 ENEKTPOHHUMH 3aco0aMu
HABYAJIIBHOTO IPM3HAYCHHS MOXKe OyTH OpraHi3oBaHa y HACTYIHHX HampsMKax:
nociizoBHe abo BHOIPKOBE OMpANIOBaHHS TEOPETHYHOTO MaTepiaiy; 3aKpiIuIeHHS
HABYAIIBHOTO MaTepiajiy, SKHi BHBYAEThCA TPAAUIIHHUMH METOJaMH; 3aKpilICHHs
BHBYCHOTO Marepially 3a JONOMOIOI0 TECTOBOi CHCTEMH; BHUKOHAHHS HaBYAJIBHUX
3aHSATh; MiJrOTOBKa J0 BHUKOHAHHS HABYAIBHUX 3aHATh, OMaHyBaHHsS MpodeciiHux
mporpaM; 100yTTsS AoBigKoBOi iH(popMamii (po6OTa 3 JOBIIKOBOIO CHCTEMOIO,
iH(pOpMAaIiifHO-TTOLIYKOBOI CHCTEMOI0, 023010 JaHUX).

E3HIT opieHToBani Ha iHAMBIAyami3allil0 HAaBYaHHS, CAMOOCBITHIO [isUTBHICTBH
CTYICHTIB, MiJBUIIYIOTh AWHAMIKY HaBaJbHOTO TMPOIECY, CIPUSIOTH (POPMYBaHHIO
iH(pOpMAaIifHOT KOMITETEHTHOCTI.
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KOMITIOTEPHI TEXHOJIOI'TI

VK 004.032.6; 378.14(043.2)
HImasosa T.C.
Hayionanvnuii asiayitinuil ynisepcumem, Kuis

PO3POBKA BIPTYAJIBHOI'O TYPY /IS HABYAJIBHOI'O IMPOLIECY Y BH3

Bukopucranns MynsTHMenia y cdepi OCBITH BXe JIaBHO He € iHHOBaIi€ro. 3acoowu,
SIKI CTBOPEHI 3a JOIIOMOTOI0 MyJIFTHME/Iia, BXKe JABHO 1 ITHPOKO BUKOPHUCTOBYIOTHCS SIK
B 3arajibHO CEpe/HIX OCBITHIX 3aKiaJaX Tak i y BHIIMX HaBUaJbHHX 3aKiaaax. JIo mux
IHCTPYMEHTIB HaJeXaTb Ipe3eHTamii, Bifeo- Ta ayjiomaTepianu, aHimarii, BeO-caifTy,
MyJbTHMEIUHHI eHrukionenii ta iH. [Ipomec po3BUTKy iH(MOpMamifHMX TEXHOJOTIH
CydYacHOTO CBITY € JyXe¢ IWHAMIYHHM, a OTKE 3 SBISIIOTBCS BCE HOBI 1 HOBI
IHCTPYMCHTH, 30KpeMa MYJIbTHMEAUHHHUX TEXHOJIOTIH, 10 MOXYTh OYTH BUKOPHCTaHI
i 9ac HaBYaJIbHOTO mporecy y BH3.

Temoro maHoi poOOTH € po3poOka BipTyaldbHOTO TYpy IJIsl BHIOTO HABYAIBHOTO
3aKiIaZy Ha TPHKIANl IUCHUIUIIHKA Tcuxojorii. Bipryamsauit Typ (BT) - cmoci6
peanicTUYHOTrO BimoOpakeHHsS TPUBHMIPHOTO 0araToeieMeHTHOTO MPOCTOPY Ha €KpaHi.
Enemenramu BT, sk mpaBmiio, € chepuyHUMHU MaHOpaMaMmH, 3'€JHAHUMH MiX CO0O0I0
IHTePaKTUBHUMH MMOCWIAHHSIMH. 3araJOMBIH CKJIQIA€THCS 3 O€3ITidi eNeMEHTIB, OCHOBHI
3 Hux:raps4da touka (hotspot); KHOMKa i MaHeNb YHpaBIiHHSI, IHTEPAKTHBHUHA CIHCOK
MaHopaM 1 MiHIaTIOpH; KapTa BipTyaJbHOTO Typy 1 pajap; CIUIMBalO4i BiKHA 3 TEKCTOM,
BiJIc0; 3BYKOBHii CyIPOBIJI.

Jnst po3poOku BipTyaabHOrO TYpy HEOOXiIHI BHXiJHI MaTepialu: KOHTCHT Ta
nmanopaM. KOHTEHT MoXe ckilamaTtucs 3 Bifieo, aynio, gororpadiii Ta O6e3nocepeaHbo
tekery. Janmit BT (anst mcuxosorii) MokHa ysBUTH co0i, K OyAHMHOK, 3 Oe3Jiudio
KBapTHp Ta KiMHart (temu). [laHi 300pakeHHsS MOYKHa CTBOPUTH TIOBHICTIO B
cremianpHux  penakropax  (Photoshop, Illustrator) aGo 006’emHaBIIM  3BUYAHI
¢dororpadii B omHe nomotHo. Llell Kpok NO3BOJSIOTH peayi3oByBaTH TaKi MPOrpaMu:
Hugin, GIMP, KolorAutopanoGiga. /[y Temu, Hanpuknaa, Opeiina, maHOPaMOO MOXKeE
cTaTd 300pa)KCHHS MICIIEBOCTI Jie BiH HApOIUBCS — ToAi Oyae HabaraTo Jeriie
3amaM’siTOBYBaTH HaI[lOHAIBHICTh BUCHHX.

HacrymnHuit kpok — cTBOpeHHs iHTepakTHBHHX naHopawm. [Iporpama PanoramaStudio
Pro aBTOMaTW4YHO BHPIBHIOE 1 CKJICIOE 300paKCHHS, POOUTH KOPEKIIIO CIOTBOPEHB
00'eKTHBA, a TAKOXK Ma€ CHELiaJbHIH PEXUM, B IKOMY BPYYHY MOKHA BKa3aTH KIIFOUOBI
TOYKH JUISI TiATOHKHU KaJpiB.

OcraHiM KPOKOM € CTBOPEHHS caMoro Typy. BukopucToByroun nporpamy Panotour
Pro BinOyBaeTbcst 00'eqHAHHS BCIX NMAaHOPAaMHHX «IPOCTOPIB» B IHTEPAKTUBHUH TYP.
Jl1s HemepeBaHTaXKCHHS KOPHCTyBaya, MOXKHAa CTBOPHTH KapTy 3B’s3kiB. Lls kapra
sIBIIsIE cOOOI0 JTiarpamy 3 TOIOJOTIEI0 TTocIanb. Ha Hill mokasyroThcs BUKOPHCTOBYBaHI
TIaHOpaMH, a CTPUIKaMH BKa3aHi IIOCWIIAHHS, 1[0 BeAyTh Bijl OAHi€T TaHOpaMH JI0 iHIIOT.

BipryansHi Typm — me HOBHH 1 e(QeKTHBHUH INpe3eHTamifHWil IHCTpYMEHT, 3a
JIOTIOMOTOI0  SIKOTO  3’SIBIISIETBCST MOXJIMBICTh JJIsI OUTBII HAOYHOI, AETaNbHOI Ta
3aXOIUTIOI0Y0T  JEMOHCTpaliss  Oynp-4oro, 30KpeMa HABYaJIbHOTO  MaTepiany.
Buxkopucranust BT Mae migBuImuTH piBeHb 3aCBOEHHS MaTepialy, BIUIMBAIOYH Ha
3araJbHUN piBEHb MIATOTOBKU (axiBIIiB.

Hayxosuii kepisnux — Tapan B.M., cm. euxiadau
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYEHHX i CTYy/IeHTIB
«IIOJIT. CYHACHI NPOBJIEMHA HAYKHN»

VK 004. 032.6(043.2)
Anbecko A.B.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

CYYACHI MYJbTUMEJIMHI TEXHOJIOI'TI

Mynemumedia — KepoBaHa KOMII'IOTEPOM EJICKTPOHHA CHCTEMa, IO J03BOJISIE
KOpPHCTyBaueBi KOHTPOIIOBATH, 00’ €AHYBAaTH 1 MaHIITyJIIOBATH Pi3HIMH THUIIAMH Meia,
TaKi sIK TEKCT, 3BYK, BiZle0, KOMIT IOTepHa rpadika Ta aHiMaIis.

Ha cygacHomy eramni po3BHUTKY iH(pOpMAIifHUX TEXHOJIOTIH BCe OLIBII aKTyaJbHUM
CTae BUKOPUCTaHHS MYyJNbTHMEOIHHUX Ta I[HTepHeT-TeXHOJIOTiH, sKi yce Oiiblie
MIPOHUKAIOTH B Pi3HI CepH HAIIOTO KHUTTS.

Cepen 0CHOBHHX 0OOacTeil 3acTocyBaHHs 3ac00iB MyJbTUMEia BUIUISIOTE: iJIOBY
ctepy; cdepy possar it ociTy. B manuii yac 3Ha4Ha YacTHHA OCBITHIX, PO3BaXKaIbHUX,
1HpOPMaIifHO-IOBIAKOBUX MPOrpaM Ha CIOKUBYOMY PHHKY BiITHOCHTBHCS IO KaTeropii
MyJbTHMEIa.

Ha 6a3i MynsTHMenia CTBOPIOIOTECS TPOTPAMH 3 APYKHIM iHTepheHcoM, CHCTeMH
izeHTHdIKaITl U1 GaHKIBCHKOT, OXOPOHHOI, TOPTrOBENIBHOI Ta iHIIMX cdep AisbHOCTI. Y
TIPOMUCIIOBOCTI MYJIbTUME/Iia BUKOPUCTOBY€ETHCS IJIsl HABYAHHS ITEPCOHATY, CTBOPEHHS
KaTaJoTiB MPOAYKLIl Ta peKiaMH, B MEIMIHHI T03BOJISIOTH CTBOPIOBATH CHMYJISTOPH
omepauiidi. Pazom 3 TexHomoriero ToMorpadii BOHM JOmMOMararoTh e(GeKTHBHO
JOCIIKYBATH JIFOACBKUI OpraHi3M.

Haiibinpm mmpoko 3acTocoBaHi MyJBTUMENiHHI TexHonorii B ocBiTi. s miei
cthepu CTBOPIOIOTHCS PI3HOMAHITHI CHIIMKIIONEiT, TOBITHUKHA Ta HABYAIBHI IPOTPAMH.
3’saBUIIOCS. 1 Tak 3BaHE MYyJIbTHMEJiliHE HaBUaHHA. Ha CHOTOIHINIHIA JE€Hb BOHO €
HaiOinpm  "MoOAHMM"  HampsSMOM  BHMKOPHCTaHHS  iH(OpMAaliiiHO-KOMIT IOTEPHUX
TEXHOJNOTIH B cdepi OcBiTH. BIUMHYTM 3Ha4YHOIO MipOI0 Ha WPOIEC HABYAHH,
BUPIIIMBIIA Taki NPoOJeMH SK: HIBUAKICTH Ta JIETKICTh 3acBOEHHS iH(popMallii,
CTUMYJIIOBaHHS aKTHBHOI ydYacTi CTyJeHTa B TIpoleci HaBYaHHS, HAOYHICTh
BHKJIAJICHOTO MaTepiamy.

TakuM YUHOM, MYJNBTHUMEIiHHI TEXHOJOTii BXX€ JOCHTH NABHO CTallll BaKIHBOIO
YaCTHHOIO CYYacHOi HAayKH 1 OCBITH, BOHM HPOAOBXKYIOTH CTPIMKO pPO3BHBAaTHUCH,
MAKOPSFOYH BCE HOBI 00TACTi MisUTHHOCTI JTFOTHHU.

Haykoeuii kepisnux — C.M. Jlenucenko, accucmenm
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KOMITIOTEPHI TEXHOJIOI'TI

VK 004.,32.6:37(043.2)
Kpasuenko /I.1.
Hayionanvnuii asiayitinuil ynisepcumem, Kuis

POJIb MYJbTUMEJIAHUX TEXHOJIOI'TI B OCBITHBOMY IPOILECI

CporofHi MyJbTUMEIia-TEXHOJIOTIT — OIMH 13 TIEPCIEKTHUBHUX HANpsMIB Yy
iHpopmaTH3amii HaBYaIBHOTO mporecy. MynbTHMenia- Ta TrinepMesia-TeXHOIOTI]
IHTeTpyIoTh B €001 NMOTY>KHI PO3MOAIIEHI OCBITHI pecypcH, IO 3HaTHI 3a0e3MeunTH
cepeloBHIIe Ul (OPMYBaHHS Ta PO3BHUTKY KIIOUOBHX KOMIIETEHTHOCTEH, O SIKMX
BiZIHOCSITBCS B TIEpIIy 4epry iHpopMamiiiHa i KOMyHiKaTHBHA.

B mmpokomMy ceHci "MysbTHMenia" o3Havae CHeKTp iHGOpMaliiHUX TEXHOJOTIH,
110 BUKOPHUCTOBYIOTh Pi3HOMaHITHI IMporpaMHi Ta TEeXHiYHi 3aCO0M 3 METOI HaHOLIbII
e(eKTHBHOTO BIUIMBY Ha KOPUCTyBaua (IO CTaB OJAHOYACHO 1 YMTadeM, i ciryxadem, i
rsgadeM). BrurodeHHs iHQOpManifHUX MyJIbTHMEIMHIX TEXHOJIOTiH pOOHUTH Tpolec
HaBYAHHS OiJBII TEXHOJOTIYHMM 1 OUIBII pe3ynbTaTUBHMM. Tak, Ha IbOMY HIIIXY €
TPYJIHOIII, € TIOMWIJIKH, HE YHUKHYTH iX i B MalOyTHbOMY. AJe € TOJOBHHII ycCIHiX -
iHTepec Y4YHIB, iX TOTOBHICTH 1O TBOPYOCTi, MoTpeda B oOJiep)KaHHI HOBHX 3HaHb i
BiUyTTsl camocTiitHocTi. KoM’ totep 103Boisie poOUTH ypOKH HE CXOXKMMH OJIUH Ha
ixmn. Le Biq4yTTs NOCTiitHOT HOBU3HH CIIPHSIE PO3BUTKY iHTEpECY /10 HABYAHHSI.

BukopucranHs MynbTHMEZia Ha YpoOIi dYepe3 IHTEpaKTHUBHICTh, IO 3/aTHa
CTPYKTypyBaTH Ta Bi3yali3yBaTH iH(QOpMAIlfo, TMiJICHIOE MOTHBALIIO YYHIB,
AKTHBI3YIOUH iX Mi3HABAIBHY JisUIBHICT, SIK HAa PiBHI CBIIOMOCTI, TaK 1 MiACBIOMOCTI.

MynbTUMeniHI TPOAYKTH TPEACTABISIOTh IMHPOKI MOXIMBOCTI JUIA  Pi3HHX
aCTIeKTiB HaBYaHHS. BkmrodeHHA iH(QOpMAaIiMHUX MyNIBTHMEIIMHIX TEXHOJOTIH B
MIpoLieC HaBYaHHS Ma€ PsiJl TIEBHUX OCOOIMBOCTEH i epeBar:

® BUKOPHCTaHHS MyJbTHMEJdia HA Ypomi dYepe3 IHTEpaKTUBHICTD IIi/ICHIIIOE
MOTHBAIIIIO YIHIB, aKTHBI3yI0UH X Mi3HABAIBHY HisTbHICTS;

® JJal0Th MOXJIMBICTh CUMYJIFOBATH CKJIaJHI peasibHi EKCIICPUMEHTH;

® CTUMYJIIOIOTh TIParHEHHS yYHIB JI0 MOCTIHHOTO CaMOBIOCKOHAJCHHS Ta
TOTOBHOCTI IO CAMOCTIHOTO MepEeHABYAHHS;

© 320€3MeuyI0Th MiIBUIIEHHA THYYKOCTI Ta MOOUTBHOCTI HABYAJIBHOTO MPOIIECY;

® CIIpUSIIOTH 3MiHI XapakTepy Mi3HaBaNbHOI MisUTbHOCTI yuHIB y Oik i GiibIIOfl
CaMOCTIHHOCTI Ta IOLITYKOBOTO XapaKTepy;

® [IOCHJIIOIOTh MDKIUCIMIUTIHAPHI 3B'S3KM Yy HaBYaHHI, KOMIUIEKCHOMY BHBYCHHI
SIBMIIL 1 TIOIiH;

® AlOTh MOXUIMBICTP HE TIIBKM JEMOHCTPYBaTH OO0’€KTH ¥ Tmpouecu, Mo
BHBYAIOThCS, a i JOCHIIKYBATH iX.

® 3a0e3meuyoTh  3MiHYy QopM 1 METOHIB  Opradizamii  MMo3aHaBYaJIbHOT

TakuM 4MHOM, MyJIbTUME]Iia — MIOTYKHHHU 1 BXKIUBHH 3aci0, 10 CTHAE HEOAMiIHHUM
KOMITIOHCHTOM OCBITH ChOTO/ICHHS.

Hayxosuii kepisnux — [Jenucenxo C.M., accucmenm
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYEHHX i CTYy/IeHTIB
«IIOJIT. CYHACHI NPOBJIEMHA HAYKHN»

VK 004.032.6(043.2)
leBuenxo S.JI.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

IHTEPHET-TEXHOJIOT'ISI WEB 2.0 IS CTBOPEHHS
MYJbTUMEAIMHUX BUJIAHb

[MTorik HOBUX iH(OPMAIIHHMX TEXHOJIOTIH BCe OiNblE MPOHUKAE y HAIIE KUTTS.
3'SBIISIOTHCS TIOCTYTH, MOOY/IOBaHi Ha cepBicax [HTepHeTYy, BUKOPUCTAHHS Pi3HOMAaHITHHX
IHTePaKTHBHUX TEXHOJIOTIi B)Ke He TLIBKU JIaHb MO, a i ceplio3Ha KOHKypEHTHa IepeBara.
OpnHi€ero 3 HOBUX IHTEPAKTHBHUX TEXHOJIOTIH € TexHonoris Web 2.0, mo 3’ssunacs y 2005
porii. Web 2.0 — apyre MOKOTiHHSI MEPEKHHUX CEPBICIB, 0 OCTAHHIM YaCOM CTAITH OCHOBOIO
pos3BuTKy Mepexi [HtepHet. Tepmin Web 2.0 6yno 3anpoBamkeHo BiaaHuITBoM O'Petini
(arrn. O'Reilly Media) mist 03Ha4YeHHsI CYKyITHOCTI TIPOTPECUBHUX TEHACHI y PO3BUTKY
BeO-TEXHOJIOT 1.

TpunimmnoBoro BigMiHHICTIO TexHOMorii Web 2.0 Bix Texuomnoriii Web 1.0 (mepmioro
TIOKOJIIHHS CEpBICIB Mepexi [HTepHeT) € Te, mo 1l BUKOPHUCTAaHHS Jla€ 3MOTY HE JIMIIE
TIeperysaaT BeO-pecypc MEpekKi, a i 3aBaHTaKyBaTH BJIACHI, 3/iHCHIOBATH OOMIH UM
pecypcaMu 3 HIIMMH KOPUCTYBayaMH, AiSITH CITLIBHO 3 METOIO IXHBOT'O HAKOIHYCHHSI, OpaTu
y4acTh B 00roBopeHHsX Ta iH.Texnomorii Web 2.0 cripaBeuTiBO Ha3UBAIOTh COIATBHUMHI
cepBicaMu Mepexki [HTepHeT, OCKIIBKY iX BUKOPHCTaHHS 3a3BHYA 3IHCHIOETHCS CIIUTEHO B
MeXax BIJIIOBITHOI TPYIM KOPHCTYBadiB. [ pynu KoprcTyBadiB MOXKYTh YTBOPIOBAaTH Il
MepEesKHI CIIBTOBAPHICTBA, SIKi 00’ €IHYIOTh CBOi 3yCHIIIS JUTS TOCSTHEHHSI BIIIIOBITHOI METH.

HaiiGinbin BUKOPHUCTOBYBAaHUMH € TaKi COIUANIBHI CEPBICH, B SKMX BUKOPHCTOBYETHCS
texHonoris Web 2.0: Gmorm (BeO-KypHal M) Ta CalTH; BiKi-€HIMKIIONEIl; COIabHI
TIOIIYKOBI CHCTEMH; CXOBHIIIA MyJIBTUMEIITHIX BeO-pecypciB.

Konnenmiss Web 2.0 nependadae akTHBHY JisUTbHICTS KOPUCTYBAYiB, IO OPIEHTOBAHA HA
y4acTh B CTBOPEHHI KOHTEHTY pecypcy. B mporieci po3BUTKY cepBicy BpaXxOBYEThCS JOCBIJ 1
IyMKa KOPUCTYBadiB JAHOTO CEpBICY, sSKi MAalOTb MOXIIMBICTh JOHABATH OCOOUCTY
iHdopMmariro, sika BimoOpakaerbcs Ha BeO-cropiHmi. Lle poduts pecypcun Web 2.0 Gimbin
IHTEPaKTUBHAMH 1 HaJae KOpUCTyBadaM cBOOOAy camoBupakeHHs. Texnomoriss Web 2.0
TPYHTYEThCSI Ha BUKOpUCTaHHi 6a3oBux Texnonoriii HTML4, CSS, PHP, Ajax, XML, RSS.
CrpykTypa 6a3u JaHHX MpeCTaBIeHa y BUMIISII OJOTIB, IPH IIbOMY KOHTEHT ()OPMYETHCS, B
OCHOBHOMY, KopucTyBauamu. Web 2.0 — ue IHrepHer mis KopucTyBadiB i BiX
KODHCTYBauiB, II¢ HOBHM piBeHb B3a€MOJii KOpPHCTyBauiB 3 I[HTepHET pecypcamu.
KopuctyBau Web 2.0 BUCTymae He mPOCTO CIIOXKHUBAauYeM KOHTEHTY, SIKUi 10ailiinBo HagaHO
HOMy aBTOpamu caiiTy, a TakoX Oepe NMOCHIBHY Y4acTb B CTBOPEHHI IIbOrO KOHTCHTY Ta
BIUIMBAE€ Ha TMOJAIBIIMI PO3BUTOK CEpBICiB. Bapro 3ayBakuTH, IO BHKOPHUCTAHHS
COLIaJIbHUX CEPBICiB, MoOyaoBaHUX Ha 6a3i Texuonorii Web 2.0 He € CKIIaHUM MPOLECOM,
OCKUTbKM He BHMarac 3HaHb MOBH IIporpaMmyBaHHS a0o yMiHb cTBOproBatH html-
cropiak. [IpocToTa i 3py4HICTB iX BUKOPHUCTAHHS J1a€ 3MOTY eKOHOMUTH 4ac i He BUTpadaTh
HMOro Ha JOBI HOSICHEHHS TEXHOOTIT (PYHKI[OHYBaHHS BEO-CHCTEM.

Taxum unrOM, cepsic Web 2.0 — apyre MOKOJIIHHS MEPEXKEBUX CepBiciB IHTEpHETY, SKi
JIO3BOJLIIOTH  KOPHUCTYBauaM CITJIGHO CTBOPIOBAaTM Ta BHKOPHCTOBYBAaTH B  Mepexi
iH(opMaNiiHi pecypcH, a Takok OOMIHIOBAaTHCS 3HAHIECHOIO 200 CTBOPEHOIO iH(pOpMALTi€rO.

Hayxosuil kepienux — LLlubuyvka H.M., kano. mexw. Hayk
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VK 159.937.51:655.3.066.23(043.2)
Jlyrosa T.O.
Hayionanenuii asiayitinuii ynieepcumem, m. Kuig

BILJIMB KOJIIPHUX PIIIEHb HA EQEKTUBHICTH
PEKJIAMHOI NPOAYKIII

Icuxornoris pexkiaMy, KpiM MUTaHb IICUXOJIOTII, BUBYAE JiI0 KOJIbOPY HA MCHXIKY
JIIOMMHU-TIOKYTIS. Pexyama 3aByIy 3BepTacThesl JO JIIOJIMHHU, BOHA BIUIMBAcE Ha ii
CBIJIOMICTh, Ha MPUHHATTS TOro abo IHIIOrO pilleHHS, TOMy Oe3 3HAHHS IICHXOJOTIl
JIIOIMHY peKiIaMa He Moxe OyTH edekTuBHOW. Te, KU BUTIISII Ma€e peKiIama, 9acTo y
BENUKill Mipi BU3HAUae€, SIK BOHA OyJe CHPUIHATA IOKYNISIMH. AJDKE TOJOBHA MeTa
pexiaMy — 3aIliKaBUTH JIIOJUHY A0 HpHAOaHHSA ToBapiB abo mociuyr. XyJIOoXKHE
oopMIICHHST peKJIaMH Hajae JOJAaTKOBY €MOIiiHy iH(popMallilo Ta BU3HAYAE CTYIiHb
3aIliKaBJICHOCTI BEIHUKOT KITBKOCTI TTOKYIIIIIB.

IIpodeciiine Tpadivae oQopMIICHHS pEeKIaMH — OJWH 3 OCHOBHHX IICHXOJIOTTYHUX
YMHHUKIB, MO JIIOTh Ha CIIOKMBada, 00 30BHINIHIA BHIJISAA PEKIaMU 3BEPHECHUM, B
Tepury uepry, 10 emomiid ioauau. Komip 1 popMa cTtaroTh HaBaKIMBIIIMU aCTICKTaAMHU
B pekiami. [IpodeciiiHo po3pobnennit GipMOBHIA CTHIb 3aKiIafae OCHOBH PO3BHUTKY
¢ipMu  um  mignpueMcTBa. Ha CTBOpPEHHS TO3WTHBHOTO BpPaXKEHHS BIUIMBAIOTh
CHIBBiIHOMEHHS (OpM, JAKOHIYHICTh TpadiuHUX eJIEeMEHTIB, SKICTh momirpadii,
BHUKOPHUCTAHHS PI3HOPAKTYPHUX MaTepialliB Ta KOJIPHI CIIOTyYEHHS.

Komip Hece meBHy iHpOpMaIifo i NMPOBOKy€ eMomii, TOMYy KOJip € OIHHUM 3
CJIEMEHTIB CHMBOJII3MY B Pi3HUX CUTYyalisX (AepkaBHa aTpHOYyTHKA, PEiridiHuil 00psin).
3 ¢i3u4HOI TOYKHU 30py KOJIp — IIe BPKEHHS, SKE CHPABISIIOTH HA OpraH 30py IpOMEHi
CBITJIa Pi3HOT TOBXKUHM XBIJII (HaiiIOBILII — YePBOHUIT CIIEKTP, KOPOTKIi — (hioneToBwil).

V CBiTi pekiamu KOJip rpae myKe BaXIHBY pojb. [ICHXOJOTH CTBEpIXKYIOTh, IO
60% T ycmixy 3aleXHuTh caMe BiJ KOJIPHOTO DIIICHHS, SIKE BHKIMKAE HE TUIBKH
BIAMIOBIZIHY pEaKililo JIOAWHM B 3aJISKHOCTI Bin #Oro emomidHOro craHy, ame i B
neskoMy ceHci Qopmye ioro emomii. barato uuTauiB crnpuiiMalOTh peKIaMHi
OTOJIOLICHHS B TaKii mociifoBHOCTI: 1.J[UBISATHCS HA KAPTUHKY. 2. YUTAIOTh 3ar0JI0BOK
a60 Ha3By. 3. UHTAIOTh TEKCT OrOJIOLICHHS.

SIKIIo oAMH 3 eNeMEeHTIB He NMPHBAOIIOE X yBaru, TO KOPUCTh BiJl Takoi peKiIaMH
3HAYHO 3HWKYETHCS, TOMY HEOOXiTHO 0ipa3y 3allikaBUTH YuTayda abo risgaqa.

3B'130K MiX KOJBOPOM Ta OTOUYIOYMM CEpEIOBHIIEM 3aKpilMBCS y JIIOACTBA Ha
mijgcBioMomy piBHi. ToMy KOXKHa JIFOIMHA €MOLIHHO pearye Ha KOJBOPH HE3alIeXHO
BiJI CBOIX JyMOK. ['paMOTHE BHKOpHCTaHHs KOJBOPY B PeKiIaMi MOXKe BHKOHYBaTH P
(GYHKIIH: TpUBEpTaTH yBary, MOKPAIIyBaTH 3aIllaM'sTOBYBaHHS PEKIaMH, (OpMyBaTH
MO3WTHBHE BIJHOIICHHS /IO TOBapiB YM IOCIYT, BHOKPEMIIIOBATH, ITiJKPECIIOBATH
OKpEMi eJIEMEHTH PEKJIaMH, BPIBHOBKYBAaTH KOMITO3HUIIIFO

B ninmoMy, MoxHa 3pOOHTH BHCHOBOK, III0 Ha BHOIp KOJNBOPIB y peKsiaMi, KpiM Horo
CaMOCTIHHOTO 3HA4YEHHS, BIUIMBAIOTh HACTYMHI (akTopm: oOpa3, sKii HEoOXiTHO
CTBOPHUTH; OCOOIMBOCTI O0'€KTy peKIaMH; XapakTep IpadidHOoi Ta KOMITO3MIIHHOI
noOyaoBu  (KOHCTPYKTHBHA, IUIACTHYHA, CTaTH4YHA, [UHAMIYHA, CHMETPHYHA,
aCHMEeTpHYHA); ICHXOJIOTIYHI XapaKTePUCTHKA ITHOBOI ayAUTOPIT CIIOKUBAIB.

Hayxosuii kepienux - /lenucenxo C.M., acucmenm
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YK 004(043.2)
Pomanvenko O.1.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

FLASH-TEXHOJIOT'IsI CTBOPEHHSI TECTOBUX CUCTEM
3 BUKOPUCTAHHSAM AHIMALIIL

VY Ham dYac HaMpO3MOBCIOKCHIMINMH € OTPHMAHHS Ta IepeBipka 3HAHb B
SJICKTPOHHUX OCBITHIX pecypcax. EnmekTpoHHI OCBITHI pecypcn NpH3HAueHi IS
3a0e3neyeHHs TPOIeCy HaBUaHHS 3 IIEBHOI MpeIMeTHOI Tramysi, po3MilleHHI y BeO-
MIPOCTOPI JIOKAIBHOT 49X TII00aIBHOI MEepeXki Y BUTIISII PI3HUX €JIeKTPOHHUX (OpMaTiB.

3a nomoMororo iHGOPMAIIHHUX OCBITHIX pecypciB MO)XKHA OpraHi3yBaTd MHpolec
HAaBYaHHS 3 METOI0 3aCBOEHHS 3HAaHb OCOOUCTICTIO, ()OPMYyBaHHS B Hei MPAKTHYHHX
YMiHb 1 HABUYOK, a 3HAYUTH 320€31eUnTr 3100y TTS OCBITH Ha BCiX i1 piBHIX.

LentpansHa mpobiemMa OCBITHIX pecypciB MOJSArae B MpPaBWIBHOMY OGOPMIICHHI
HaBYAJILHOTO MaTepiay, sSIKHH JOMOMOKE JIFOIMHI MAKCHMAJIBHO IIBUAKO OCBOITH Ty 41
iHmry ramys3s. Texnomoris flash y po3poOmi eneKTpOHHOTO OCBITHBOTO PECypey IS
JITEW MOJIOIIIOTO MIKUTFHOTO BiKy Mae Oe3J1id repesar, cepel HUx:

e 3a gomomororo flash-rexHomorii mMiABUIIYETBCS IHTEPAKTHBHICTH TECTOBOI
CHCTEMU;

e  flash-ponuky MOXHA NEPeTIIAAATH 3 PI3HUX IIPUCTPOIBTA CUCTEM;

e flash-mmeep 3aiimae mysxe Mao mam'siTi KOMIT FOTEpa AJsl HOTO BCTAaHOBJICHHST,

o flash-texHomorist 3a0e3rnedye 3ByKOBE CYIPOBOIXKCHHS, BBEICHHS TEKCTOBHX
JTaHUX.

OTxe, TICYMOBYIOUH BHUIIIE CKa3aHE, MOKHA 3pOOUTH BUCHOBOK, IO aKTyaJbHICTh
TEeMU 3yMOBJICHA HEOOXiJHICTIO HAINIOBHEHHS Mepexi [HTepHeT SKiCHUMH OCBITHIMH
pecypcaMu IS HEOJHOPA30BOTO 3aKPIIUICHHS 1 MOBTOPEHHS OTPUMAHHX 3HAaHb Y
BUTJIAI TECTOBUX cHCTeM. [IpM mbOMy MIKOJSIp MaTHMe 3MOTY HMpPOWTH HaBYalbHHN
Kypc B PeXHMi I'pH Ta ojpa3y HepeBipuTH HaOyTi 3HAHHS 3a JOIOMOIOI0 TECTOBOI
CHCTEMH.

Hayxosuil kepienux — LLlubuyvka H.M., kano. mexw. Hayk
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VK 004.11.18.1(043.2)
Jmurpenxko T.B.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

TEXHOJIOT'TYHI ITPOLECH 1 OIEPAIII }IICJ’[HI[PYKAPCI;KOi
OBPOBKH NOJITPAGIYHOI MPOAYKIII

Bunyck nomirpadigroi mpomykmii CkiIagHu mporiec, KAl BKIIOYAE pi3Hi eTand i
BUKOHAHHS pI3HHX 3aBAaHb. Y 3arajJbHOMY, BHITYCK HoOJrpagidHoi mpomykmii
CKJIQJIA€ThCS 3 TAKHX CTaIliB:

- IOZApyKapchKi omeparii;

- IpyKapchKi omepartii;

- MCIAAPYKAPCHKI Omepartii.

[icnaapykapcbka 00poOKka - OOWH 3 TOJOBHHX E€TalliB CTBOPEHHS CIPaBXHBOTO
nofnirpadiyHOr0 MpPOAYKTy. Bynb-sikuii HaApyKOBaHMI THpak MOTPIOHO JOJATKOBO
opopMUTH 1 BUKOHATH MOAaibiry oO0poOky. Ha mpoMy erami mpoxaykumii HamaeTbcs
3aKiHYCHU I BUTIIS BIAMIOBITHO 10 OTPEO 3aMOBHHUKA.

TexHooriyni mpouecH i onepatii 00podku ApykoBaHoi npoaykuii Taki (Puc. 1):

- po3pi3aHHs,

- (hanbiryBaHHS,

- KOMIUIEKC OpOIIypOBaIbHO-NANITYPHHX POOIT,
KOMIUIEKTYBaHHS,

- BUT'OTOBJICHHS OJIOKY,

- o0pi3ka,

- MpUKiHIeBa 00poOKa KHUT i Oporyp,

- KiHI[eBa 00poOKa KHUTH,

- yIaKoBKa.

KoskeH mporec 1mo-cBoeEMy BaKIMBHH, Ma€ CBOIO XapaKTEPUCTHKY, OCOOIMBOCTI i
crienuQivHi MalIMHU Pi3HOT OYJIOBH JUTA 33J0BOJICHHS THX YH iHIIUX MOTPEO.

Takum YUHO, Y JOTOBII HABEJICHO OCHOBHI MICIIAAPYKAPCHKI MPOIECH i BUMOTH JI0
HUX Ta TEXHOJIOTiYHe 00JIalHAHHS SIKE BUKOPUCTOBYETHCS B KOXKHOMY 3 ITPOLECIB.

BpourypoBanpHO-namiTypHi
—»| [ponpouecu

Ticns-
JIPYKapChKUi - TicasmpyxaperKuit .| 3aranbma o6pobka namepy
nporec g g
nporiec

BupoOHHIITBO MAKyBaTEHUX
—» 3acobis

Puc. 1. TexHonoriiunuii nporec micist IpyKapcbkoi 00poOKu

Hayxosuii kepisnux — Tapan B.M., cmapwuii suknaoay
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VK 621.39(043.2)
Jlnnnuk I.B.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

BIJEO-IU3AMH B ADOBE AFTER EFFECTS

Adobe After Effects — Habip iHCTpyMeHTIB, sIKi JaxyTb TIOBHY CBOOOMY YsIBi 1 JO3BOJISITH
JIETKO 1 IIBHJIKO CTBOPIOBATH NPHTOJIOMIIUIMBI Bi3yanbHi eeKTH 1 aHiMoBaHy rpagiky Ha
piBHI cydacHux OmokOactepiB. Adobe After Effects BBakaeThCsl KpammuM pilleHHAM Yy
po3pobmi  GaraTo(yHKIIOHATEHOTO KOHTEHTY, e(eKTiB Bidyamisamii, a Takok y cdepi
00poOkH Oy/b-SIKOTO Bineomarepiany, 3HATOTO SK NPHBATHAMH, TaK 1 KOPHOPaTHBHUMH
Bimeoonepatopamu.  Adobe After Effects crBoproe 300paskeHHS, sKe MOXKHA
BHKOPHCTOBYBaTH Ha TeJleeKpaHi W KiHO, muciurei crutbHuKoBHX Tenedoni, KIIK i
iHTepHeT-pecypcax. [lporpamumii mpomykt Adobe After Effects Bimmosimae Bucoxum
raTy3eBHM CTaHIapTaM, OOpOOKH KIHOCTPIYOK Ta iHIIHX BireoMarepianiB. barato eneMeHTiB
xommosuiid After Effects, Taki, sik TekcToBi 00’€kTH a00 rpadika, CTBOpEHi 3a JOOMOTO0
Adobe Illustrator, MmoxxHa 30eperTu y BekTopHOMY (popmarti. Adobe After Effects € omanm 3
JIIUPYFOYHX MPOIYKTIB I CTBOPEHHS CKIIAJIHUX Bi3yalbHUX €(EKTiB.

Iarerpamisi Adobe After Effects 3 inmmmm nomartkamu Bim Adobe crama mie OLTbII
posBuHEeHOIO B pamkax AdobeSolutions. BukoprcToByrour 1 IPOIYKTH CHUTBHO, MOXKHA
CTBOPHUTH 1Ty CTyHil0 Ha 06a3i 3BHYAiHOTO MEpPCOHAIBHOrO KOMI'IOTEpa, MPUIATHY JUIs
CTBOPEHHS CKJIQ/IHUX 1 BUIIIYKaHHUX €(eKTiB.

Cepen xonkypentiB After Effects moxxnanaszsatu Discreet Combustion, Apple Shake,
Apple Motion, Digital Fusion Bix Eyeon Software, The Foundry Nuke.

Iporpamy After Effects nasuBarots Photoshop'ommissineo. Bcee, 1o Tineku MoxHa
MpUAYyMaTH ist 00pOOKH Bifieo — BiZIGOMOHTaX, BifeocneneddekTy, komn'iotepHa rpadika
JUIS BiJieo, CTBOPEHHsI BiIGOKOMITO3ilili — peatizoBaHo B mporpami Adobe After Effects
HAWMOBHIIIMM | HAMKPAIIAM YHHOM.

Adobe After Effects BcTaHOBmIOE HOBI CTaHAapTH Ul aHIMOBaHOI Tpadikk Ta
Bi3yabHUXe(eKTiB. BUKOpHCTOBYrOUM IMIBHIIKI, TTOTY>KHI 1 TouHi iHCTpyMeHTH Adobe After
Effects, MoxHa CTBOprOBaTH TPHUTOJIOMIINIMBY aHIMOBaHY Tpadiky 1 CKIaHi crienedekTd
JUTS KIiHO 1 BiIeo(iIbMIB, 11t po3MinieHHs Ha auckax DVD Ta myOmikanii B [nTepHeTi. TicHa
interpanis Adobe After Effects 3 mpomykramm Adobe Premiere Pro (timeku mt OC
Windows), Photoshop 1 Illustrator 103BOJMTE 3pOOHTUT EXHOJOTIYHHI IpoIeC
Oe3MnepepBHUM i MAKCUMAITBHO €()CKTHBHIM.

IIporpama Adobe After Effects Hamae MOXIHBOCTI Ui KOMIIOHYBaHHS JBOMIPHHUX i
TPUBHUMIPHHX 300pa’keHb, CTBOPEHHS aHiMamil i criene)eKTiB, TO3BOJISE BIICTEXKYBaTH i
peraryBaTi TpaekTopii pyxy OO'€KTiB, HaJa€ MOXJIMBICTH BHKOHYBaTH PEHACPHHI IO
Mepexi, 3abe3nedye MATPUMKy 16-0iTHOTO KOJMBHOPY Ha KaHaj, NPOIOHYE BIOCKOHAJIEHI
3acobu nehopMyBaHHS 300paxeHs, Outbmie 30 TOIATKOBHUX €(eKTiB, CHCTEMY I'eHepyBaHHS
YaCcTOK, IHCTPyMEHTH JUIS HallMCAHHS CIICHAPIiB, JOJATKOBI ay/ioedexTH i 6arato iHmoro. Y
PO3NOpS/DKeHHI  KOpucTyBadae Oinbine 250 BapiaHTIB TEKCTOBOI aHIMarlil, po3poOieHHX
npodeciitanmu  mu3aiiHepamu. [ 3aCTOCYBaHHS TOTOBOI aHIMAamil JOCHTH MPOCTO
«IEPETATHYTW» 3arOTOBKY B TEKCTOBHH (opMaT 300paKeHHA. ATAKOX IPOTIOHYETHCS
Ounpine 60 HOBUX crieniedeKTiB (Y TOMy YHcIi Taki, sk Particle World i Light Sweep).
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