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Pozenanymo 6azoei mamemamuyni napamempu i onepayii, AKi YmMeEOpHWmMsb CYMHICMb
Gopmysanns OIimKoiHy, AK 0OHOMY 3 peanizayiu Oidxcumanizayii. Haseedeno npuxiaou
3ACMOCY8aHHs Apu@dMemuKky 3a Mooyiem, AKi 0aloms 3000y6adam euwujoi oceimu, 3 00H020 OOKY,
NOHAMMSA NPO NPUHYUNU YUPDPOBUX MEXHONO2IU, 3 [HUW020 — MONCIUBOCMI O (POpMYBaHHS
ocobucmux yMiHb i HABUYOK, HEOOXIOHUX Y MAUOYMHIU NPOGeCitiHil OiANbHOCMI.
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IlocTanoBka npo6Jsemu. B cydacHoMy CycCHiIbCTBI MEPEXOy Bl 1HAYCTPiaIbHOI €MOXU ¢
AHAJIOTOBUX TEXHOJIOTIH J0 €MOXM 3HaHb 1 TBOPYOCTI MOHATTA JiKUTaii3anii HaOyBae Bce
outpioro nomupeHHs. [{ugposi TexHomorii Ta HMQPOBI IHHOBALT PO3MOBCIOJIKYIOTHCS Y PIZHUX
cdepax JIACHKOI TiSIIbHOCTI: B OCBITI, METUITNHI, EKOHOMIIII.

ToMy cywyacHuii (axiBelb MOBUHEH MaTH MOHATTS MPO OCHOBHI NPUHLMIHN (HPOPMYBaHHS
X TexHojorii. HamionaneHa pamka kBaniikaniii Bu3Havae, 1o 3100yBay BUILOI OCBITH MOBUHEH
MaTH «yMIHHS/HAaBUYKH PO3B’s3aHHS MpoOJeM, HEOOXiHI Il TPOBEIEHHS IOCIIIXEHb Ta/a0o
IPOBa/KEHHS 1HHOBALIHOI AISUTBHOCTI 3 METOIO PO3BUTKY HOBHX 3HaHb Ta mpouenyp» [1].

Ane wmaiiOyTHi (axiBIi 1HOJAI MalOTh HEYITKE YSABJIEHHS NpPO MPHUHLMIINA CTBOPEHHS 1
(GyHKLIOHYBaHHS LU(POBUX TEXHOJOTIH.

Baacnigok 1poro BiAOYBa€eTbCsl CyTTEBE OOMEXKEHHS iX MOMKIMBOCTEH 1 MEPCIEKTHB Y
MaifOyTHIN npodeciiiniii aismpHOCTI. Binrak, npobiema ¢opmyBaHHS y 3100yBayiB BUIIOT OCBITH
MOHSTH [P0 OCHOBHI MPUHIMIN HUGPOBUX TEXHOJOTIN € Hapa3i HarajbHOIO.
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AHaqi3 ocTraHHiX gochaimxkenb i myoaikaumiii. CroBo «digitize» o3Hauae «uudpyBaTu
(komyBaTH) aHAJIOTOBY i1H(MOpMAIlIO», a «IiKUTaNI3amis» — «onudpyBanus» [2]. B 6arateox
KpaiHax CBITY HACIIKHU TEPEXOy BiJl aHAIOTOBOTO 10 HU(POBOro TUNY KOIyBaHHsS 1HGOpMaIlii
CTalM BUBYATHUCA HE MPOCTO K TEXHOJOTIYHMH, ane i fAK collaJbHUM, KyJIbTYypHHUH Ta
AQHTPONOJIOTIYHUE mporiecH [3].

B Vkpaini takox BinOyBatoThcst moaiOHi mpouecu. Tak, y 2020 pomi MinictepcTBo
mudpoBoi Tpanchopmariii Ykpainu 3amyctuno npoekT «Lludposa ocsita. HamioHnansHa kammnasis 3
U(pPOBOI IPaMOTHOCTI».

Merta mpoexTy — 3a 3 pOKM HaBUUTH HU(PPOBOI rpaMOTHOCTI 6 MITH yKpaiHiiB. [[ns nporo Ha
OHJIAH-CKJIAJIOBI MPOEKTY pPO3MilIeHI Oe3KOmTOBHI Kypcu 3 HHU(pPOBOi TpamMOTHOCTI, a Ha
onaitH-ckIa0Biil — Mepeka mapTHEPChKUX LIEHTPIB HU(PPOBOI OCBITH IO BCil KpaiHi, ¢ MOXKHA
OTPHUMATH JIOCTYII JI0 iIHTEpHETY Ta IHU(PPOBHUX TaKETIB [4].

OnHuM 3 BaXIMBUX HAIMPSIMKIB JDKUTANI3AMi] € BUKOPUCTAHHA IU(PPOBUX TEXHOJOTIH y
¢inancoBiit cdepi. Pazom 3 TpaguumiiHUMH KaTeropisiMu 1 omepauisMud Ha (iHAHCOBOMY PUHKY
3 SIBUJIMCSL T1IXOJU JO0 BUSHAUCHHS HOBHX KaTEropiil, TaKMX, sIK KPUITOBAIIOTA, OJOKYEHH, OITKOIH
TOLIO.

AHami3 CTPYKTypH KPHUIITOBAIIOT IMOKa3ye, MO Hapasi OITKOIHM € HaWIOMUPEHINUM ii
BugoM. OdiniiHUI cTaTyc KPUNTOBAIIOTAa Ma€ B OaraTboxX KpaiHax [5].

B VkpaiHi perymroBaHHsS KPHUITOBAJIIOTH MOKH HE Ma€ 3aKOHOJABYOI BH3HAYEHOCTI, X04a
JesiKi 3yCHJUIL B LIbOMY HampsMKy Hapa3i poOisTbcs. Y NEepCHeKTHBl € Oe3CyMHIBHHUM, IO
IOPUIMYHI ACIIEKTH KPUIITOBAJIIOTH OyIyTh PETyJIIOBATUCS Ha MiXHapoaHoMy piBHi [6]. Binrak,
NPUPOIHIM Oyzie 3pOCTaHHs KUTBKOCTI HE TIJIBKH 11 CTBOPIOBAYIB, a i CIIOYKMBAUIiB.

Mera crarTi. Jlatn 3m00yBayaM BHIIOi OCBITH, MEPEBAYKHO, TYMAHITapisiM, MOHATTS MPO
JUDKATATI3AIiF0, PO3KPUBAOYH JISSAKI MATEMATUYHI ACTICKTH CTBOPEHHS KPUIITOBAIIOT HA MIPUKIIAI
(dbopMyBaHHS TTOYATKOBHUX MOHSTH PO OITKOIH.

Buknax ocHoBHOro marepiaay. OyHpaMeHTaIbHOW YacTHHOIO OiTkoiHa (aHri. Bitcoin,
Bij bit — GiT i Coin — MoneTa) € kpunTorpaduyni anroputmu. 3okpema, anroputm ECDSA (Elliptic
Curve Digital Signature Algorithm) BukopucroBye emintuuni kpusi (elliptic curve) i ckiHUeHHI
nons (finite field) s hopmyBanHs OiTKOIHY pa3oM 3 IMiIMTUCOM JTaHUX.

Lle mae MOXJIMBICTB TpPETill CTOPOHI MIATBEPAWUTH AayTEHTHUYHICTh OTPUMaHOI iH(opMmaIlii,
sIKa BUKJIFOYAE, 30KpeMa, MiIpoOKy MiIMUCY.

B ECDSA nns o06poOku iH@opmarii 1 mepeBipkd i Ha JIOCTOBIPHICTH (BepH]iKalliio)
BUKOPHUCTOBYIOTHCS Pi3HI MPOIEAYPH, SIKI BKIIIOUAIOTh KiJIbKa apu(METHYHUX OTepariiil.

[Iporokon OITKOIHY MICTUTh (DIKCOBAaHHUN JUJIsi BCIX KOPHCTYBadiB IPOTOKOJIY HaOip
napaMmeTpis:

— Y2 =X*+ 7 piBHSAHHA eNINTUYHOI KPUBOI,

— M - OCHOBHUI MOAYJIb TOJIA,

— P —6a30By Touky Ha KpHBiii,

— k— nopsinok 6a30B0i TOUKH.

I[Mepuri Tpu mapaMeTpu 3aAal0ThCsl Y MPOTOKOJII 1 HE 3aeXaTh oauH BiJ oaHoro. [Topsaok K
6a30B01 TOUKH € PYHKIIIEIO IUX NTapaMeTpiB, TOOTO BU3HAUAETHCS HUMHU.

PosrnsiHeMo eneMeHTapHUI NpUKIAA HapaMeTpiB 1 omepauii 3 HUMH y Tak 3BaHii
MOy bHIN apudmeTulli, sska BUkopuctoByethesi B ECDSA.

Hexaii 3a1aH0 piBHSHHS €TINTUYHOT KPUBOT:

y2=x3+7
1 JaHO MPOCTE YUCITIO — MOAYITh
m=11.
Tonai ToukamMu KpUBOI 3a TaHUM MOJyJIeM OYAYTh TOUKHU:

(2,2),(2,9), (3, 1), (3,10), (4, 4), (4, 7),
(5,0), (6, 5), (6, 6), (7, 3), (7, 8).
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BneBuutuch, mo Touka, Hanpukiag, (6, 5) HaNEKUTh 3a JaHUM MOAYJIEM KpUBiH, MOXKHA,
OTPHUMABIIIH OJIHAKOBY OCTauy Bij AilieHHs Ha 11 3HaYeHb JiBOI 1 IPaBOi YaCTUH PiBHAHHS:

y2=5%=25 (mod 11) = 3,
X3+7=6+7=223 (mod 11) = 3.

BinTak, eninTUuHy KpHUBY 3a MOAYJIEM M MOXKHa PO3YyMiTH, K Habip TOYOK, KOOpIUHATU
SKUX € UMMM yuciiamy Big 0 mo m—1.

Touku KpUBOT MOYKHA JIOIABATH 1 TIOJIBOIOBATH.

CymMo10 1BOX TOYOK (X1, Y1) 1 (X2, Y2) € Touka (X3, Y3), A1 SIKOT

X3 =t %X, — X (mod m),
y3 =t (X1 — X3) —y1 (mod m),
met = (y2—y1) / (X2 —x1) (mod m).
B pesysbrati moaBo€eHHS TOUKH (X1, Y1) OTPUMAEMO TOUKY (X3, Y3), IS SIKOT
X3 = 12— 2x; (mod m),
y3 =t (Xg — X3) —y1 (mod m),
ne t = 3x;%/ 2y; (mod m).
Hanpuxknan, cyma

(4, 4) + (2, 9) (mod 11) = (3, 10),
IIOABOE€HA TOYKA
2(6, 5) (mod 11) = (2, 4).

[ToennanHus onepamniii 3HaXOHKEHHSI CyMH 1 MTOJIBOEHHS HA3UBAIOTh CKAJISIPHUM MHOKECHHSIM.
Hanpuknan, Touky P MOKHA IIOMHOXXHTH Ha 6 ToJaBaHHAM ii 10 cebe 6 pa3iB:

6P=P+(P+(P+(P+(P+P))
a00 3a 10rmoMoror KoMOIHaIIi1 orepaliid 10/1aBaHHSI TOYOK Ta iX IMOJBOEHHS:
6P =2 (P + 2P).

3a JI0MOMOT 00 3a3Ha4YeHUX Omepalliii BU3HAYA€ThCs TOPSI0K TOUkH P(X, Y) Ha KpUBIii.
[Mopsimok Touku P(X, Y) Ha KpUBiH — 11e HaAHMEHIIIE 11iJIe Yucio K, pu sKoMy

kP = O(x;)

— «TOYKA Ha HECKIHYEHHOCTI».

[Toka3HUKOM TOTO, II0 B PE3yJIbTaTi CKAJSIPHOTO MHOXKEHHS OTPUMAHO TaKy TOUKY, € 30ir
abcruc Touok Pi 0.

Bcei nporpamu ECDSA, noB’si3aH1 3 01TKOIHOM, BUKOPUCTOBYIOTh J1y>K€ BEJIMKI 4Mcia AJs
0a30BOi TOUKH, TPOCTOTO MOAYJISI Ta OPSAIKY.

Ix 3anuc y 16-puuniii cucteMi € TakuM:

- OCHOBHUU MOJIyNb M = 2256 - 232 -29-28-27-26-24-1=
= FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFE FFFFFC2F,

- 0a3oBa TouKa OOpaHa TAKUM YUHOM, IO ii MOPSIIOK € BETUKUM IIPOCTUM UHCIIOM;
11 KOOpAUHATU:

P =04 79BE667E FODCBBAC 55A06295
CE870B07 029BFCDB 2DCE28D9
59F2815B 16F81798 483ADAT77
26A3C465 5DA4FBFC OE1108A8
FD17B448 A6855419 9C47D08F
FB10D4B,
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- MOPsIIOK 0a30BO1 TOUKHU:

k = FFFFFFFF FFFFFFFF FFFFFFFF
FFFFFFFE BAAEDCES AF48A03B
BFD25E8C D0364141.

BBakaeTncs, IO 111 BEJIMKI 3HAYEHHS TapaHTYyIOTh O0€3MeKy anroputMy. YoMy 1 KuM 0O0paHo
came 111 yrcina? OMHO3HAYHOI BIAMOBI/II HA 11€ TUTaHHS HeMae [7].

Hapasi Bimomo, mo BKa3zaHa KOHKpETHa peaiizaiis mia Ha3Bowo secp256kl e wacTuHOIO
ciMeiicTBa pillleHb EIINTHYHOI KPHUBOI HaJ CKIHYCHHUMH TOJISIMH, 3alpOINIOHOBAHUX IS
BUKOPUCTAHHS B Kpurtorpagii.

3a3HaueHu mporec oOpoOku iH(popMallli BUKOPUCTOBYETHCS JJI TaK 3BAHOTO «ITIAMHCY»
JaHUX.

ECDSA wMae oxpemi mpouenypu mianucaHHs Ta mepeBipku. Koxna mporenypa — 1ie
QITOPHUTM, IO CKIIAJIAETHCA 3 apU(PMETHUHUX OTepaLliid.

biTKOIHU ICHYIOTH y BUIJISI 3alKCIB Y MEpEXKi, sika Ha3UBa€Tbcs OJIokueiiHOM. biiokueiin
(block chain — nanmtor 3 00KiB) — NOOYJOBaHMN 3a IEBHUMH IPABUIAMH HEMEPEPBHUI
MTOCJTIIOBHHM JIAHITIOT OJIOKIB, SIKI MICTATh HAKONWYCHY 1H(POpMaIIifo.

Komnisimu nanitora GJ10KiB KOPUCTYETHCS JOOPOBIIbHA MEperKa ITiIKITI0YEHUX KOMIT'IOTEPIB.

«Bononitu» OITKOIHOM — O3HAYa€ MaTH MOJIHMBICTH MEpPEAaTH YIPaBIIHHSI 1HIIOMY
KOPHCTYBavy, CTBOPUBIIIH Yy JIAHIIOTY OJIOKIB 3amKC o nepeaady (TpaH3akIlilo) mpaBa BIACHOCTI.

MOXIHUBICT, BUKOHYBAaTH TMOZIOHI omepaiii HaTaeTbCcsl 3aBASKU JIOCTYNy [0 Tapu
NpUBAaTHHUX Ta BigkpuTux kiodiB ECDSA.

[MpuBaTHU# KJIIOY — Il BHIAAKOBE 4WCIO Big 1 g0 mopsaky K. Bin Bu3Hauae mpaBo
BJIACHOCTI Ha OITKOiH. BiIKpHUTHII KIIFOY OTPUMYETHCS 13 MPUBATHOTO KIFOYA HUISXOM CKAJSIPHOTO
MHOXCHHS 0a30BOT TOUKH Ha 3HAYCHHSI IPUBATHOTO KJIto4a. [le Mo)KHA ySIBUTH y BUTJISIII PiBHSHHS:

BIJIKPUTHUH KIJIIOY = MPUBATHUH KJIt0Y * 6a30Ba TOUKA.

3BiZICH BUIUIMBAE, M0 MaKCHMaJIbHO MOJKJIMBAa KUIBKICTh NPHBAaTHUX KIIOUIB (i, OTXKeE,
OiTKOIH-aJIpec) TOPIBHIOE MOPSIKY.

AJTOpUTM MIANMUCAaHHS BUKOPUCTOBYE TPUBATHUN KIIOY, a TMPOLEC MEpPEeBIpKU
BUKOPHUCTOBYE BIAKPUTUN KItOU. TakuM 4MHOM, TPETI CTOPOHU MOXKYTh NEPEBIPUTH CHPABKHICTh
MiJNUCY, TOA1 SIK MAMUCAHT 30epirae BUKIIOYHY MOXJIMBICTh CTBOPEHHSI ITiIITUCY.

Oneparis nepexojy BiJ NPUBATHOIO A0 BIJIKPUTOrO KIHOYAa OOYMCIIOBAIBHO IPOCTA.
Hanpuknan, He BIalOYuCh y AeTani 004nciIeHb, 3a mapaMeTpaMu

m=67,P=(2,22), k=79
1 IPUBaTHUM KITIOYEM
d=2
OTPUMAEMO BIIKPUTHH KITtOU
(52, 7).

JIB1 Hioro KoopauHaTH, ojaHl y 16-puuHiii cucTeMi 1 3allKMcaHl y BUIJISII OJHOTO psiZIKa,
YTBOPIOIOTH BIIKPUTUH KITIOU.

OOGepHena omnepairisi, TOOTO OTPUMaHHS MPUBATHOTO KJIF0YA 3 BIIKPUTOTO, € YK€ CKJIAIHOIO
yepe3 BEJIUKI MapaMeTpH, 110 BUKOPUCTOBYIOThCS B eNINTHYHIN kpuntorpadii. BeaxaeTsces, mo s
BUKOHAHHA TaKol orepailii CydacHOMY KOMII'I0Tepy MOTpiOHMN yac, BUMIPHHUI 3 4yacoM ICHYBAaHHS
Bcecsiry.

AJe 3 pO3BUTKOM TEXHIKH 1, 30KpeMa, MOSIBOI0 KBAHTOBUX KOMII IOTEPIB CHUTYyAIllsl MOXe
3MIHUTHUCS.

BucHoBKkM Ta mepcHeKTHBH MOJAJBLIIMX JOCHiIKeHb. PO3MISIHYTI HaMH OCHOBH
dopmyBaHHsS y MailOyTHIX (haxiBIiB MOHATTS PO CyYacHI KPUNTOBAIIOTH HA MPHUKIAII CTBOPEHHS
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OITKOIHY MOKa3ajau OKpeMi MaTeMaTHYHI B3a€MO3B’sI3KH, 10 ICHYIOTh MK Horo mapamerpamu. Lle
nae 3700yBavy BHILIOi OCBITH HE €KOHOMIYHOTO CHPSMYBAHHS MOXJIMBICTH OTPUMATH MOYATKOBI
MOHATTS PO OCHOBM AlDKUTANI3AI] Y ¢iHaHCOBIH cdepl, a, BiITaK, y IHIHX cepax JHACHKOI
TISUTBHOCTI.

HaBeneni npukiaam 3acTOCYBaHHS apH(PMETHKH 32 MOAYJIEM € MPOCTHMH MaTeMaTHYHUMU
npoIeypaMu, TOMY iX MOKHA BBa)KAaTH IEPIIUM €TAIlOM 3aCBOEHHSA MailOyTHIMU (paXiBLISMHU 3HAHb
PO MPUHIUIIN NTU(PPOBUX TEXHOJIOTIH.

Takum uYMHOM, pO3IJISIHYTa IOCHIIOBHICT BHKJIAAY Marepialy BH3HAYA€E MEPCIEKTUBU
NOJAJIBIINX JIOCTIDKEHb. A came, pa3oM 3 TOHSATTSAMH PO OCHOBU (DOPMyBaHHS KPHIITOBATIOT
3100yBauy HEOOXiTHO MaTH TIOHATTSI ITPO OCHOBH iX (DYHKITIOHYBaHHSI, PO iX CHUIBHI 1 BIIMIHHI PHUCH.

Ile, B cBOIWO uepry, Mae CTaTH MiAIPYHTSAM JUIS TOJAIBIIOIO 3aCBOEHHS OCHOB
JipKATaNi3aIii, Haaardud 3100yBadyaM BUIIOI OCBITH BIIEBHEHOCTI Yy MOXMJIMBOCTI CaMOCTIHHOTO
MOJAJIBIIIOTO 3aCBOEHHS MUGPOBUX TEXHOJOTIH B IHIIHUX cdepax JIIOACHKOI MIsNIBHOCTI, 1, BIITaK,
dbopmyroun iX 0cOOMCTI yMIHHS 1 HABUYKH, HEOOX1/THI Y MalOyTHI# npodeciiHiil AisUTbHOCTI.

CnucoK BUKOPUCTAHUX JIKepPes

1. ITocranoBa KMV «IIpo BHeceHHs 3MiH y AoAaTok 1o mnoctanoBu KaGinery MiHicTpiB
Vkpaian Big 23 nucromama 2011 p. Ne 1341 «IIpo 3arBepmkenHs HamionanpHOi pamku
kBasidikariiin»» Ne519 Bix 25.06.2020. URL: https://zakon.rada.gov.ua/laws/show/519-2020 (nara
sBepuenns: 11.01.2021).

2. Ilepexmamaemo  cimoBo  «mimkutamizamis» ~ URL:  https://slovotvir.org.ua/words/
didzhytalizatsiia (nara 3Bepuenns: 12.01.2021).

3. Terepstouk b. C. JlimxuTu3amis Ta AiDKUTaNi3alliss B KOHTEKCTI BipTyami3arii
rOCIOapChKOT JUSUTBHOCTI. URL: https://ndipzir.org.ua/wp-content/uploads/2018/03/
Teteriatnyk.pdf (mara 3Bepuenns: 11.01.2021).

4. MinictepctBo 1udpoBoi Tpanchopmanii Ykpaimu. URL: https://thedigital.gov.ua/
projects/osvita (mara 3Bepuenns: 11.01.2021).

5. Kak B pasHBIX CTpaHax peryimpyrT KpUITOBATIOTY: 0030p 3akoHoB B 2020 roxy. URL:
https://habr.com/ru/company/moneypipe/blog/523354/ (nara 3Bepuenns: 11.01.2021).

6. Monudikariiisi KOHKypeHTHIUX MEXaHi3MiB Ha IJ100anbHOMY (DiHAHCOBOMY PUHKY B YMOBAax
nimkuramizarii. URL: https://galicianvisnyk.tntu.edu.ua/?art=743 (nara 3Bepuenns: 11.01.2021).

7. An Introduction to Bitcoin, Elliptic Curves and the Mathematics of ECDSA. URL:
https://www.slideshare.net/NikeshMistryl/introduction-to-bitcoin-and-ecdsa  (mata  3BepHeHHS:
11.01.2021).

References

1. Resolution of the Cabinet of Ministers of Ukraine "On the introduction of changes in
additions to the resolution of the Cabinet of Ministries of Ukraine from 23 leaf fall 2011 r. No. 1341
"About the consolidated national framework of qualifications” No. 519 dated June 25, 2020.
Retrieved from: https://zakon.rada.gov.ua/laws/show/519-2020 [in Ukrainian].

2. Translated word "“digitalization” Retrieved from: https://slovotvir.org.ua/words/
didzhytalizatsiia. [in Ukrainian].

3. Teteriatnik B.S. Digitization and Digitization in the context of the virtualization of the
government's activity. Retrieved from: https: //ndipzir.org.ua/wp-content/uploads/2018/03/
Teteriatnyk.pdf [in Ukrainian].

4. Ministry of Digital Transformation of Ukraine. Retrieved from: https://thedigital.gov.ua/
projects/osvita [in Ukrainian].

5. How cryptocurrency is regulated in different countries: an overview of laws in 2020.
Retrieved from: https://habr.com/ru/company/moneypipe/blog/523354/ [in Russian].

6. Modification of competitive mechanisms on the global financial market in the minds of
digitalization. Retrieved from: https: //galicianvisnyk.tntu.edu.ua/? Art = 743 [in Ukrainian].

7. An Introduction to Bitcoin, Elliptic Curves and the Mathematics of ECDSA. Retrieved
from: https://www.slideshare.net/NikeshMistryl/introduction-to-bitcoin-and-ecdsa.

138


https://zakon.rada.gov.ua/laws/show/519-2020
https://slovotvir.org.ua/words/%20didzhytalizatsiia
https://slovotvir.org.ua/words/%20didzhytalizatsiia
https://ndipzir.org.ua/wp-content/uploads/2018/03/%20Teteriatnyk.pdf
https://ndipzir.org.ua/wp-content/uploads/2018/03/%20Teteriatnyk.pdf
https://thedigital.gov.ua/%20projects/osvita
https://thedigital.gov.ua/%20projects/osvita
https://habr.com/ru/company/moneypipe/blog/523354/
https://galicianvisnyk.tntu.edu.ua/?art=743
https://www.slideshare.net/NikeshMistry1/introduction-to-bitcoin-and-ecdsa
https://zakon.rada.gov.ua/laws/show/519-2020
https://slovotvir.org.ua/words/
https://thedigital.gov.ua/
https://habr.com/ru/company/moneypipe/blog/523354/

2021 p., Bumyck 9

BONDAR Olga, The Candidate of Physics and Mathematics, Associate Professor,
Associate Professor at the Department of Physical and Mathematical Disciplines, Flight Academy
of National Aviation University;

SEMENYUTA Marina, The Candidate of Physics and Mathematics, Associate Professor,
Head of the Department of Physical and Mathematical Disciplines, Flight Academy of National
Aviation University;

YAKUNINA Irina, The Candidate of Technical Sciences, Associate Professor at the
Department of Physical and Mathematical Disciplines, Flight Academy of National Aviation
University.

MATHEMATICAL ASPECTS OF FORMATION IN EXTRACTORS
HIGHER EDUCATION THE CONCEPT OF DIGITALIZATION

Abstract. The basic mathematical parameters and operations that form the essence of
bitcoin formation as one of the implementations of digitalization are considered. Examples of
application of arithmetic by module are given, which give applicants for higher education, on the
one hand, the concept of the principles of digital technology, on the other - opportunities for the
formation of personal skills needed in future professional activities.

Cryptographic algorithms are a fundamental part of bitcoin (from Bit — bit, and bit — coin).
In particular, the ECDSA (Elliptic Curve Digital Signature Algorithm) algorithm uses elliptic
curves and finite fields to form bitcoin along with the signature data.

This allows a third party to confirm the authenticity of the information received, which
excludes, in particular, forgery of the signature. ECDSA uses various procedures to process
information and verify it (verification).

Namely, the bitcoin protocol is considered, which contains a fixed set of parameters for all
users of the protocol. And also the basic operations with these parameters are considered.

We have considered the basics of the formation of the concept of modern cryptocurrencies
in future experts on the example of the creation of bitcoin showed some mathematical relationships
that exist between its parameters. This gives the graduate of non-economic education the
opportunity to get a basic idea of the basics of digitalization in the financial sector, and,
consequently, in other areas of human activity.

The given examples of application of arithmetic on the module are simple mathematical
procedures therefore they can be considered as the first stage of mastering by future experts of
knowledge of principles of digital technologies.

Thus, the considered sequence of presentation of the material determines the prospects for
further research. Namely, together with the concepts of the basics of the formation of
cryptocurrencies, the applicant must have an idea of the basics of their operation, their common
and distinctive features.

This, in turn, should be the basis for further mastering the basics of digitalization, giving
graduates higher confidence in the possibility of further mastering digital technologies in other
areas of human activity, and thus forming their personal skills needed for future careers.

Key words: digitalization, digital technologies, digital literacy, cryptocurrency, module
arithmetic, bitcoin.
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