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tables have different quantisation levels, which reduces the amount of data while
preserving details.

After quantisation, the data undergoes further Huffman coding to further reduce
the file size. This method is based on using shorter codes for more frequent characters
and longer codes for rare characters, which ensures efficient data compression.

2. MP3

The MP3 algorithm for lossy audio compression uses a psychoacoustic model to
analyse the properties of audio signals and their human perception. Then, based on
this information, the algorithm removes the less noticeable components of the audio
file that are not subjectively perceived by humans. This makes it possible to
significantly reduce the size of the audio file without compromising the sound quality
when playing it.

In conclusion, data compression algorithms are an integral part of modern
information technology, providing more efficient use of resources and increasing data
transfer rates. They represent an important tool for optimising data storage and
transmission, and their application can be highly beneficial for various domains,
including Internet services, multimedia applications and information systems.
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KibepOe3neka HaOyBae Bce OUIBIIOT aKTYaJlbHOCTI B Cy4aCHOMY CBITl. 3
PO3BUTKOM LU(PPOBUX TEXHOJOTIM 3pocTae 1 MOTEHIIITHA 3arpo3a kibeparak. Came
TOMY BaXXJIMBO IMIAKPECIUTH HEOOXI1THICTh BUBUEHHs KiOepOe3meKku Ta 3aXoiB, sK1
MOXYTh 3aCTOCOBYBATH OKpPEMI 0COOM Ta opraHizallii sl 3aXUCTy Bija Ki0ep3arpos.

[Tepm 3a Bce, ciig po3yMiTH BaKIUBICTH KiOepOesmneku. KibepaTtaku MOXKYyTh
MIPU3BOJIUTH JI0 BUKPAJICHHS 0COOMCTOI Ta KOH(1AeHIIHHO1 iHdopMaIlii, HiHaHCOBHUX
BTpAT 1 HABITh MOMIKOKEHHS KPUTUYHO BAXKIIMBOI 1HPpAcTpyKTypu. OCKITIBLKH Hallla
3aJIeKHICTD BiJl ITU(GPOBUX TEXHOJOTIN 3pOCTa€, MOTCHIIITHUI BIUIMB KiOepaTak cTae
BCe cepiio3HIimmM. Tomy ayKe BaXXJIMBO, 100 OKpeMi 0coOM Ta opraHizarlii BXKUBaId
3aXO0JIiB JIJIT CBOT'O 3aXHUCTY.

Mera cTtaTTi - pO3MISTHYTH OCHOBHI BHJIM KiOep3arpo3 Ta MiAKPECITUTH
BAXKJIUBICTh BUBYEHHS OCHOB K10€pOe3MeKH.
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JlociKeHHsT BYUCHHUX 1 MPAKTUKIB MIATBEPIKYIOTH, 1110 TpodeciiiHa miAroToBKa
¢daxiBiiB y cdepi kibepOe3nekn € KIOYOBUM HAMPSAMOM JEP>KaBHOI TMOJITHKH Y
chepi HamioHaAIBHOI Oe3mekn 1 000poHU. be3 1bOoro HEMOXKIMBO 3a0€3MEUUTH
3axXMIINeHE TepefaBaHHs 1H(opmalli, a oTKe, 1 HayKOBO-TEXHIYHMM Ta COIlIaJIbHO-
E€KOHOMIYHHUI PO3BUTOK KpaiHu. AHali3 akaJleMIYHUX Mpallb MOKa3ye, 110 B yMOBax
iHpopMaIitHUX BOEH Ta 3arpo3 MUIICHOCTI W CYBEpEHITETY YKpaiHH MUTaHHS
iAroToBKU (DaxiBIIB 13 KiOepOE3NMeKH OXOIUIIOITh Iearoriyii, CHCTEMHI Ta
MDKIHCHUIUTIHAPHI acnekTd. OcTaHHI JOCHIPKEHHS Ta IyOjikalii cBigdarh, IO
mpobiieMu  TPOGECIHHOro PO3BUTKY (axiBIiB 3 KiOSpOE3NMeKH 3aIUIIalOThCs
HEJO0CTaTHBO JOCTIKEHUMHU.

3a manmvu caity slovoidilo.ua, MuHyNIOro poKy Ha YKpaiHChKI HOBWHHI
noptanu Oyio 3aiicHeHo 2543 kibepaTaku. 3a JaHUMU YPSIOBOI TPYIH pearyBaHHS
Ha Komm’torepHl Hana3BuuaiHi curtyanii CERT-UA, 3adikcoBano 347 kibeparax
NpOTH ypsAy Ta JepKaBHUX Opradizamniid, 276 — 0OpoTH OpraHiB MICLEBOIrO
caMOBpsiAyBaHHs, 175 — mpoTu opradizamiii y chepi 6esnexu ta oboponu ta 127
BUIAJIKIB TMPOTH KoMmepuiitHuxX opranizamii. e 92 artaku Oyno 3aiiicHeHO Ha
€HEpreTUYHy ramnysb, 81 aTaky Ha TeJeKOMyHiKallii, 38 arak Ha HaBYAJbHI 3aKJIaJH,
32 ataku Ha TpaHCHOPTHY ranysb, 30 atak Ha (iHaHCOBY raiysb, 25 arak Ha IT-
rainy3b, 15 BunankiB y 3MI ta 12 cnpaB y meanunux 3aknanax. Jlumie 3a apyry
nosioBuHy 2023 poky Oyi10 3adikcoBano Ta posciiayBano 1500 kibepiHuuaeHTiB. [ 1]

KiGepripocTip 3aiauIaeTbcss MiICIeM MHOCTIMHHX BUKJIHKIB 1 MOXJIMBOCTEH. Y
pe3ynbTaTi KidepaTakd, BUMaraHHs Ta BHUTIK JaHMX HaOMpParoTh OOEPTIB, CTAlOUH
MpoOIEMOIO K JUIl OKpeMHUX 0c10, Tak 1 JJIs BEJIMKUX OpraHi3aifiii. 3aXucT JaHuX 1
Oe3reKka CUCTeMU MOBUHHI OyTH FOJIOBHUM MPIOPUTETOM ISl KOXKHOTO 3 Hac. 3riAHO
3 npunyumeHHsMu h-x.technology, 1o 2024 poky MM 1 CBIT HOPOTHO3YEMO, WIO
KUIBKICTh KiOepaTak 3pocte Ha 15%, arak, CHOpSIMOBaHMX HA OTPUMAHHSA
KOH(DiIeHIIHNX gaHuX, 3pocte MiHIMyM Ha 18%, mo 2000 atak. CepemaHsi BapTIiCTh
BUTOKY JaHUX CTAaHOBUTHME IOHaiiMeHIe 4,5 MminapiioHa monapiB. KinbkicTh aTak
mporpamM-BUMaraviB 3pocTe uepe3 IMOsiBy HOBUX Bpa3IUBOCTEH 1, OTXKE, HOBUX
MoxuBocTed. Takok OymyTh OpraHizoBaHi HOBI BEJNHKI TPYyHmu pPO3pOOHUKIB
mporpamM-BUMaradiB. 3 ypaxyBaHHSM TEHJCHIIIM OCTaHHIX POKIB iX O4YiKyBaHa
KUIBKICTh 3pocTae 10 70-75. DImMHroBl aTaku CIPSMOBaHI Ha IIMHUTYHCTBO Ta
noctyn g0 cuctemu. [laHi aTtaku 301IbIIATHCS 4Yepe3 BUKOPUCTAHHS  BKPAJECHUX
OOJIIKOBHX JAHUX, & IITYYHHUI 1HTEJEKT BAOCKOHAIMUTD 1 IEpCOHAII3Y€ Taki aTaku. Lli
nBa (akTopu 3poOJISITH (PIIMHIOBI aTaku €()EKTUBHIIIMMHU, MEHII MOMITHUMHU Ta,
nepur 3a Bce, OUTbll yacTUMU. OCHOBHOIO METOIO (DIIIMHIOBUX aTaK HACTYIHOIO
POKY CTaHyTh (PIHAHCOB1 yCTAaHOBM, a KaHajJaMU — €JEKTPOHHA TIOIITa, COIliajbHI
Mepexi Ta SaaS (mporpamHe 3abe3neueHHs sk nociayra). DDoS-araku Ta GpiimmmHrosi
aTaku 3pOCTAaTUMYTh Ha TJ1 HECTaOLIBHOI CBITOBOI I'€OMOJITUYHOI cuTyarlii. DDoS-
aTaku (po3MoOi/icHa aTaka Ha BIAMOBY B OOCIYrOoByBaHHi) TPU3BEAYTh [0
MPUNIUHEHHST MeJia, TPOMAAChKUX CIIyX,O0, TpaHCIOpTy, (IHAHCOBHX Ta IHIIUX
nepkaBHUX ycTaHoB. OdikyBaHa KuUTbKicTh macmTabHux DDoS-arak y 2024 pomi
CTAHOBHTHME OIM3bKO 2 MiIbHOHIB. KiOep3lIouMHHICTh TaKOoX 3pOCTe  uepes
3amanoBani Bubopu B CIIA, BenukoOpuranii Ta Iumii. Ll curyamis crane
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MOXJIUBICTIO Il 0araTboX THMIB KIOEP3JIOYMHIIB CTBOPUTH HECTAOUIbHE
CEpellOBUILIE Ta MOPYUIUTH JAeMOKpaTuuHui mporec. KiGep3nouuHill 30cepeasiThes
Ha HOBHX IIUISIX: XMapHUX pecypcax, MITYYHOMY 1HTEJEKTI Ta KpunroBaittorax. GPU
Farming ctane momysspHo0 MileHHIO y cdepl XMapHUX Kidepatak. IIpiopureTom
OyJie BUKOPUCTAHHS IITYYHOI'O 1HTEJEKTY K KIOEP3JTOUUHIIIMHU JIJI1 pO3POOKU HOBUX
aTak, Tak 1 opraHizamisMu Kibepzaxucty. 11lo60 oTpuMatu AOCTYN A0 BEIUKHUX
IIIJTLOBUX  OpraHi3aiii, KiOep3JOYHHIIl MPOJAOBXKYBATUMYTh BHKOPHUCTOBYBATH
Bpa3JIMBOCTI HE JIMIIE B CHUCTEMax OE3IMEKH WX OpraHizamiil, aje i y cucremax
O€3MeKN BEJIMKUX TOCTAYaJbHUKIB 1  XMapHHX TOCTadadbHUKIB. KputuaHOoIO
moTpeOOoI0 oOpraHizamiii € BIOCKOHAJIEHHS IHCTPYMEHTIB O€3MeKH, TPOIECiB 1
MIPOTOKOJIIB, 0OCOOIMBO B 00JIACTI 3aXUCTY JIAHITIOTA TiepeaaBaHHs gaHux. OpraHizaiii
30CependaThCsd Ha PO3BHTKY KIOSPCTIHKOCTI Ui IIBHJAKOTO BiJHOBJICHHS Ta
MiHIMI3aIlli BTpaTH JaHUX, OCKIIBKH HEMOXKIUBO 3axucTUTU Ha 100% Big kibepaTak.
Punok ki6epcTpaxyBaHHs 3pocTaTuMe.[2 ]

Sk 3a3HauaTh y SecurityWeek, uepes 30U1blIeHHs KiOep3arpo3 opraHizaiisim
noTpiOHI OUThII KBami(ikoBaHi cremiaiicTy 3 kidepoesneku. Lleit momut ctBOproe
COPUSTIIMBI YMOBHM JUIsl THX, XTO XOY€ pO3BUBATUCA B I Tramy3i. 3riHO 3
JOCIIKEHHSIMU, PUHOK Tipalli B cepi KibepOe3neku MBUAKO 3pOCTA€E, MPONOHYIOUN
BHCOKI 3apIuiaTu Ta 6arato MOKJIuBocTed Juist mpodeciitHoro 3poctanns. daxisiii 3
KiOepOe3nekn MOXKYTh TMpalloBaTH B PI3HUX CEKTOpax EKOHOMIKH, BKIIOYAIOUU
(hiHaHCOBI yCTaHOBHM, MEIUYHI OpraHizailli, Aep>KaBHI CTPYKTypH Ta Oarato iHIIUX.
KoxxeH 3 1mux CeKTOpiB Mae CBOi cheru@iuyHi BUMOTH J10 O€3MeKd JaHuX, IO
BIIKpUBA€ IIMPOKUN CIEKTP Kap'€pHUX MOXIUBOCTEeH. binbiie Toro, Oarato
oprasizaiiii TOTOBl IHBECTYBAaTH y MiJABUIIECHHS KBamiQikaiii CBOiX CHIBpPOOITHHKIB,
110 POOUTH HaBUaHHs KibepOe3meni e Oiabi mpuBadaIuBuM.[3]

B Takux peanmisix opraizaiii 3MyIIEHI 3alpOBaJKyBaTH HOBI MIIXOIU [0
KibepOesrneku, 1mo0 ePEeKTUBHO 3aXUCTUTU CBOI JaHi. OAHUM 13 TaKUX MIIXOJIB €
«apxIiTEeKTypa HYJIHOBOI JOBIpW», SKa BHUMAara€ pETENbHOI MEPEBIPKH KOKHOTO
KOPUCTyBa4ya Ta MPUCTPOIO, SIKI HaMaraloTbCs OTPUMATH JOCTYI JIO PECypcCiB
opranizaiii. J{7st Kpamoro po3yMiHHs, MOTPIOHO pO310PATHCH, 110 TAKE «apXITEKTypa
HYJBbOBOI JTOBipu». Sk mumryTe Ha wikipedia.org: "Mojens 3 HyJIbOBOIO JOBIPOIO
(anri. zero trust model) — moaenp moOy0BY 1HGOPMAIIHHUX CUCTEM, 110 BUXOJIUTH
3 TOro, II0 CHUCTEMYy BXE€ 3JJaMaHO, 1 TOMY JOBIpSITH HE MOXHa HIKOMY, HaBITh
JIETITUMHUM KOPUCTYBa4YaM yCepeauHi mepumMerpa. A oTke, KOXKEH JOCTYII 10 JaHUX
1 mporpaMm mnoTpeOye miaTBepkeHHs. OKpiM TOro, Mojenb mependavyae BHUIAUYY
KOPHUCTYBavaM JIMIIE€ MIHIMAJIbHO HEOOX1THUX MPUBLIEIB, a TAKOXK MPODLIIOBaHHS 1X
MTOBEIHKH IS TIOIAJIBIIIOTO BHSABICHHS aHOMAJIii Ta 3arpo3.”. Tomy BIpOBaIKCHHS
TaKol apXxITeKTypu BUMarae rMOOKHX 3HAHb 1 HABHYOK y cdepi KibepOes3neku, 1o
M1JIKPECITIOE BAKJIMBICTH BIAMOBIAHOTO HaBUaHHs. [Ipodecionanu 3 UMy 3HaAHHSIMHU
CTaM HE3aMIHHUMHU JJisi Oprafi3ailiid, SKi TparHyTh 3aXUCTUTH CBOi JaHl BiJ
Cy4acHUX 3arpo3.[4]

CygacHl TexXHOJOrIi, Taki fK IITYYHUH I1HTEJNEKT, OJOKYEHH 1 KBAaHTOBI
oOYHMCIEeHHS, TaKOX BIUIMBAIOTh Ha KiOepOe3meky, amke WOro MOXKYTh
BUKOPUCTOBYBAaTH HE TUIBKK [JI1 BUMHEHHS 3JI0YMHIB, @ W JJIS 3aXUCTy JaHUX.
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HaBuanHs B 1iif Taiy3i BKJIIOYA€E BUBYEHHS HOBITHIX TEXHOJIOTIM Ta iX BIUIMBY Ha
oesneky manux. lle mo3Bomse excrnepram OyTH Ha KPOK Tomepeay KiOep3JIOYuHIIIB 1
e(eKTHBHO 3aXMINATH OpraHi3allii BiJi HOBUX 3arpo3. biok4deitH 3abe3neuye BUCOKUIMA
piBeHb O€3IeKH 3aBAsKU CBOIM JIELIEHTPali30BaHIi MPUPOJl, IO POOUTH MOro
npuBaOJIMBUM JJi OaraThox ramyseil. OlHaK BIH HE € MOBHICTIO O0€3MEYHUM, TOMY
eKCcrepTy 3 KiOepOe3reKu IMOBHHHI PO3YMITH HOTO Bpa3IMBOCTI Ta CIIOCOOM iX
YCYHEHHs. 3 1HIIOro OOKY, KBAHTOBI OOYUCIICHHS MOXKYTh SIK TIJBUIIUTH O€3MEKy 3a
JIOTIOMOTOI0 CKJIQJIHUX QJITOPUTMIB MU(PYyBaHHS, TaK 1 CTBOPUTH HOBI 3arpo3u, sKi
CJIiJT BpaxOBYBaTH B MailOyTHEOMY.

OcsiTa B cdepi kibepOe3neku cupuse GOpMyBaHHIO 0013HAHOCTI PO OS3MCUHY
MOBEAIHKY B IHTepHETI. YUHI Ta CTyJCHTH HABUAIOTHCS BUKOPHCTOBYBATH CKJIAJHI
mapoJjii, MeToau aBO(MaKTOpHOI ayTeHTHdIKAmii Ta iHIN 3aco0M 3aXUCTy, IO
JOTIOMararoTh 3amoOIrTH  HECAHKI[IOHOBAHOMY JIOCTYMY [0 IXHIX akKayHTIB 1
ocobuctoi 1H(popmanii. [li HaBUYKM cTalTh (yHAAMEHTANBHUMU Il O€3MEYHOIO
KOPUCTYBaHHS HU(PPOBUMU TEXHOJIOTISIMU. 3HaHHS KiOepOe3NneKku € HaJI3BUYAHO
BOKJIMBUMHU 1 JUIsl BUKIJIAQJAdiB Ta aJMIHICTPATOpiB HABUAJbHMUX 3aKkjajiB. BoHwu
JIOTIOMAararoTh 3aXMCTUTH OCBITHI YCTAHOBHU BiJl KiOep3arpo3, TakuxX sIK aTaku Ha
cepBepH, 0a3u JaHMX Ta 1HIN BaxiauBi pecypcu. lle 3abesneuye Oe3nepebiiiHy
poOOTYy 3aKiajiB OCBITH, 3aXuilae KOHQIIEHIIHHY 1H(OpMaI0 MpO CTYJEHTIB 1
MEepCOHANl Ta MIATPUMYE BHCOKHM pIBEHb JOBIpM 10 HaBUYaJbHUX 3aKJIaJliB.
OO0i3HaHICTh MPO KiOep3arpo3u Ta METOAM 3aXHUCTy BIJ HUX JOIOMAara€ 3MEHIIUTH
WMOBIpHICTh ycmimmHuxX aTtak. KopucryBaui, siki MalOTh 3HaHHS MPO TOTEHIIIKHI
3arpo3u, MOKYTh IIIBUKO PO3MI3HATH iX Ta pearyBaTy HAJCKHUM YHHOM, IO 3HAYHO
3HI)KY€E PHU3UK BTpaTW JaHuUX abo mopyuieHHs pobotu cucteM. lle chopuse
3araJbHOMY MIJABUIIEHHIO PIBHS KiOepOe3neku K Ha 1HAUBITyaJIbHOMY PiBHI, TaK 1
Ha PiBHI OpraHizarliil.

[TimBoasTYM TiACYMOK BCHOTO BUIIIECKA3aHOTO, HABYaHHS 3 KiOepoOe3neku B 2024
poIll CTaHe HE TUIBKM HEOOXIIHICTIO, ajleé ¥ BUTIHOK IHBECTHINEID SK IS
oprasizailiii, Tak 1 g okpeMux npodecionaniB. 3pocraroua KUIbKICTh 1 CKJIATHICTh
kiOeparak, MosiBa HOBUX TEXHOJIOT1M, TaKUX SK CHHTETUYHWUU INTYYHHH IHTEJICKT, 1
noTpeda B IHHOBAIIMHUX CTpaTeTisIX OE3MeKH MAKPECTIOI0Th BAXKIIUBICTH i€l chepu.
Excrieptn 3 kibGepOe3neku CTalOTh HE3aMIHHUMH JJIs OpraHi3aiii, siKi XO4yTb
3aXMCTUTH CBOI JaHi Ta iHpacTpykTypy. BuBueHHs kiOepbe3neku BiIKpuBae 0arato
Kap €pHUX MOXJIMBOCTEH Yy PIZHUX CEKTOpax EKOHOMIKHM, BKIIIOYAIO4YM (P1HAHCOBI
YCTaHOBH, OpraHi3allii OXOPOHH 3JI0pOB’s, Aep>KaBHI CTPYKTYypH Ta OaraTo iHmux. Lle
n03BoJIsiE  (PaxiBIsIM aJanTyBaTHCS [0 KOHKPETHHX BHUMOT PI3HMX Tally3ed 1
OTPUMYBaTH KOHKYPEHTOCIIPOMOXKHY 3apruiaty. CydacHi 3arpos3m, Taki sK
BUKOPUCTAHHA IITYYHOTO I1HTENEKTY VY (DIIMIMHIOBUX AaTakax, BHMAaraioTh Bij
eKCIEPTIB TOCTIHHOrO BJIOCKOHAJIEHHS CBOIX 3HaHb 1 HaBUYOK. Bce OubIn
nmomyJisipHa apxitektypa Zero Trust Bumarae TIMOOKOTO PO3YMIHHS TPHUHITUIIIB
KiOepOe3neKu Ta 37aTHOCTI BUKOHYBATH CKJIaAHI cTpaTerii 3axucty. Opranizartii, siki
1HBECTYIOTh y HABUYaHHS CBOIX CIIBPOOITHHKIB, OTPUMAIOTh BUTOAY Yy BHUIJISIII
MiIBUIIEHOT O€3MeKn Ta 3aXHcTy Bin kibeparak. HaBuanus 3 kiOepOe3neKku Takox
BKJIFOYA€ BUBYCHHS HOBHMX TEXHOJOTIIN, TAKMX SIK OJOKYEHH 1 KBAHTOBI OOYMCIICHHS,
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K1 MOXYTh SIK MOKpAIIUTH O€3MeKy, TaK 1 CTBOPUTHU HOBI 3arpo3u. PozymiHHS 1ux
TEXHOJIOTIM J03BOJIsi€ (paxiBLSIM 3aJMINATHCS Ha TMEpeIHbOMY IUIaHI OOpOTHOM 3
KiIOEp3JIOUYMHHICTIO Ta €(EKTHBHO 3axXWINATH OpraHizamii BiJi Cy4aCHUX 3arpos.
BpaxoByroun Bci 1i pakTopu, HaBYaHHS 3 KiOepOe3IeKu € He TIIbKM KOPUCHUM, aJie
i HeoOXiMHMM, 100 3ayJMmaTthcs B Oe3mell B cydacHomy mudpoBomy cBiti. lle
1HBECTHIIIS, SKa OKYMHA€eThCA 3aBISKUA IMIABUINEHHIO CTIMKOCTI OpraHizamii 10
kiOepaTak 1 MOKJIMBOCTSIM Kap €pHOTO 3pOCTaHHS Jisi npodecioHamiB. 31 CTPIMKUM
PO3BUTKOM TEXHOJIOTIM 1 3pOoCTaHHSAM Kibep3arpo3 HaB4YaHHS 3 KiOepOe3meku
3QITMIIATUMETHCA KJIFOYOBUM YMHHUKOM YCIIXy B Oyab-skii cdepi B 2024 porri i
HACTYyITHUX TaKOX.
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The term "Big Data" appeared in the late 1990s among scientists who could not
afford to preserve or analyze the vast and growing data obtained by increasingly
sophisticated digital technology tools used to solve problems in various fields of
science. In general, Big Data means data that is difficult for users to process due to its
large volume and which requires special tools [1].

The phenomenon of Big Data has reshaped the structure of the financial sector,
created new properties, and pushed the boundaries of finance. Big Data, together with
digitalization, has been the driving force behind the development of the industry. In
turn, new and increased financial requirements predetermined both the development
and implementation of a whole range of new data accounting technologies, and the
rapid spread of algorithmic solutions and software products for the development of
almost lightning-fast solutions in the management of financial processes.

The main question of using Big Data technologies in the financial sector is how
much work with them will increase productivity, avoid risks, predict and expand the
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