International Scientific Journal “Internauka”. Series: “Economic Sciences”
https://doi.org/10.25313/2520-2294-2024-11

ExonoMmika
YJIK 004:339.722

3anopoxkHa AnHa BosioaumupiBHa

Kauouoam ¢hizuxo-vamemamudHux Hayx,

odoyenm Kagheopu yu@dposoi ekoHomixu ma OizHec-aHaANTMUKU

JIvsiscorut Hayionanvuul yHieepcumem imeni leana @panka

Zadorozhna Anna

Candidate of Physical and Mathematical Sciences,

Associate Professor of the Department of Digital Economics and Business Analytics

Ivan Franko National University of Lviv

ORCID: 0000-0002-9258-1679

banyx boraan Iroposuy

cmyoenm Kagheopu yu@dposoi ekoHoMiku ma OizHec-aHaNimuKy
JIvgiecbro020 HayioHanbHo20 YyHieepcumemy imeni leana Ppanka
Balukh Bohdan

Student of the Department of Digital Economics and Business Analytics

Ivan Franko National University of Lviv

TEXHOJIOI'TYHI TA EKOHOMIYHI ACITIEKTU BUKOPUCTAHHS
COHAYHUX EJEKTPOCTAHIIINA Y MAMHIHT'Y KPUIITOBAJIIOT:
IHHEPEBAI'M TA OBMEKEHHA
TECHNOLOGICAL AND ECONOMIC ASPECTS OF USING SOLAR
POWER PLANTS IN CRYPTOCURRENCY MINING: ADVANTAGES
AND LIMITATIONS

Anomauin. Bcmyn. Kpunmoeaniomu cmanu Hegio €MHOIO YACMUHON
CY4YacHOi  eKOHOMIYHOI cucmemu, HPONOHYIOYU HOBL MONCIUBOCMI  OJIf
Qinancosux onepayiil, iHgecmysanus ma 30epedxcenus akmugis. LlenmpanvHum

KOMNOHeHmoMm yiei [HOycmpii € npoyec MauHiHey, KUt 3abe3neuye
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@DYHKYIOHY8AHHA  OJIOKYElHI8, CMBOPEeHHsI HOBUX MOHem I @epugbikayiio
mpanzaxkyit. Matinine € CK1aoOHuM AeuweM, WO HNOEOHYE MEXHON0IYHI,
EeKOHOMIYHI Ma eKOJ02IUHI aCneKmu, 1 U020 PO38UNOK 3HAUYHOI MIPOIO BU3HAYAE
MatOymHe KpUnmosaitomuoi ekocucmemu. 3poOCmanHs. NONYIAPHOCMI MAUHIH2Y
BUKTIUKAE 3aNUMAHHS WO00 epeKmueHoCmi 8UKOPUCMAHHS 00IAOHAHHS, 8UOODY
KpURmMOBANon, a MAKONC 6NIUBY MEXHON02IU HA eHePpeOCHONCUBAHHS MdA
HaskoauwHe cepedosuwje. Kpim moeo, nepexio 6Oazamvox O60KUelHI8 3
aneopummy Proof of Work na Proof of Stake cmeopioe Hogi euxiuku ma
MONCIUBOCMI OJ15L 2ATLY 3.

Mema. Memoio € 6usueHHs MeXHONOIYHUX MA eKOHOMIYHUX ACNeKmis
MAUHIHZY KPUNMOBANIOM 6 YMOBAX CYHUACHO20 DPO3BUMKY MEXHONO02IU, AHAli3
nepesaz ma eukiukie Proof-of-Work (PoW) ancopummy, a makooxc oyinka
penmabenbHoCmi 6UKOPUCMAHHS PI3H020 001a0HaHHA 0151 matininey. Cmamms
CNPAMOBAHA HA BUCBIMJIEHHSA 0coOaUusocmell yici OisibHOCMI 5IK NOMEHYIUHO20
oofcepena nacusHo2o 00xXo0dy, 8PAaxo8yI4U PU3UKU ma nepcnekmusu inmezpayii
8 CY4acHy eKOHOMIUHY Cucmemy.

Mamepianu i memoou. [{na 0ocniodxcenHs OYI0  BUKOPUCMAHO
AHANIMUYHUL NiOXi0 00 BUBYEHHS MEXHON02IYHUX MA eKOHOMIYHUX ACHeKmig
mavniney xpunmosanom. OCHOGHUMU Odicepenramu OaHux Ccmanu 6i0Kpumi
ingpopmayitini nrampopmu (CoinMarketCap, WhatToMine), mexniuni pecypcu,
npuceaueni mauniney (Hive OS, Ezil), a makooc cneyianizoeani 00CnioH#CeH s,
ma 3aKoHO00A8Yl AKMu.

Pesynomamu. YV npoyeci oocniosxcenns Oyn0 8USHAYEHO KIOYO8I
Gpaxmopu, wo 6nIUBaAOMb HA epeKMUBHICMb MAUHIHZY KPUNMOBATIOM.
30Kkpema, 6cmanoGIeHO, WO BUOIp 00JAOHAHHA € OOHUM 13 HAUBANCAUBIUUUX
acnexmie. Ilopiguanvnuii ananiz nokazae, wo ASIC-npucmpoi 3abe3neyyromo
Hausuwyy npooykmueHicms 1 eHepeoegexkmuenicmsb, moodi sk GPU- i CPU-
MatiHepu maroms Oinbuly SHYYkKicms y poOOmi 3 pPIHUMU ANCOPUMMAMU, dJle

NOCMYRAOMbCs 3a peHmabenbHiCmIo 8 YM0O8ax 8UCOKOI KOHKYPeHYI.
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llepcnexmusu. Ilooanvuii 00cnioxiceHHss MOXdCymb Oymu CnpsaMO8aHi HA
aHaniz 6nau8y pecyisimopHOi NONIMUKU HA MAUHIHZ KPUNMOBANIOM Y DI3HUX
Kpainax, eusueHHs  Mooelel  inmezpayii  MAauHiHeO8UX — cucmem i3
BIOHOBNIOBAHUMU 0XCEPENaMU eHepeii, WO CNpUsmume 3MeHUEHHIO 8Y2lleYe8020
cnioy. Kpim moeo, nepcnekmu@Hum HANPAMKOM € BUBUEHHSI €KOHOMIYHUX I
MexXHIYHUX acnekmid nepexody 0o PoS, 30xkpema 1020 6nauU8y HA YYACHUKIB
Mepedxci ma pigeHb Oe3nexku ONOKYeUHI8. Baxciueum 3a80aHHAM MAKOMC €
pO3poOKa  MeXHIYHUX  IHHO8ayill, MaKkux sK YOOCKOHANEHHS  CUCmeM
OXO0JIOOJCEHHS MAUHIH208020 00ONAOHAHHA MA BNPOBAVINCEHHS HOBUX, OLIbUL
ehekmugHux nioxo0ie 00 MavHine).

Knrouoei cnoea: maunine kpunmosaniom, ASIC, GPU, CPU, aneopumm
koucencycy, Proof of Work, Proof of Stake, eubip monem, mexuiuHi pusuxu,

eHep2oepheKmuBHicmb, COHAUHI eleKMmpPOCMaHyii.

Summary. Introduction. Cryptocurrencies have become an integral part
of the modern economic system, offering new opportunities for financial
transactions, investment, and asset preservation. The central component of this
industry is the mining process, which ensures the functioning of blockchains, the
creation of new coins and the verification of transactions. Mining is a complex
phenomenon that combines technological, economic and environmental aspects,
and its development largely determines the future of the cryptocurrency
ecosystem. The growing popularity of mining raises questions about the
efficiency of equipment use, the choice of cryptocurrencies, and the impact of
technology on energy consumption and the environment. In addition, the
transition of many blockchains from the Proof of Work algorithm to Proof of
Stake creates new challenges and opportunities for the industry.

Purpose. The purpose of the article is to analyze the technological and
economic aspects of cryptocurrency mining in the context of modern

technological development, to reveal the advantages and challenges of the
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Proof-of-Work (PoW) algorithm, and to assess the profitability of using various
mining equipment. The article aims at highlighting the peculiarities of this
activity as a potential source of passive income, taking into account the risks
and prospects of integration into the modern economic system.

Materials and methods. The research used an analytical approach to
study the technological and economic aspects of cryptocurrency mining. The
main sources of data were open information platforms (CoinMarketCap,
WhatToMine), technical resources dedicated to mining (Hive OS, Ezil), as well
as specialized studies and legislation.

Results. The study identified key factors that affect the efficiency of
cryptocurrency mining. In particular, it was found that the choice of hardware is
one of the most important aspects. A comparative analysis showed that ASIC
devices provide the highest performance and energy efficiency, while GPU and
CPU miners have more flexibility in working with different algorithms, but are
inferior in terms of profitability in a highly competitive environment.

Discussion. Further research could be aimed at analyzing the impact of
regulatory policy on cryptocurrency mining in different countries, studying
models of integration of mining systems with renewable energy sources, which
will help reduce the carbon footprint. In addition, a promising area is the study
of the economic and technical aspects of the transition to PoS, in particular its
impact on network participants and the level of blockchain security. An
important task is also to develop technical innovations, such as improving
cooling systems for mining equipment and introducing new, more efficient
mining approaches.

Key words: cryptocurrency mining, ASIC, GPU, CPU, consensus
algorithm, Proof of Work, Proof of Stake, coin selection, technical risks, energy

efficiency, solar power plants.
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IlocranoBka mnpobaemu. MalHIHT KPUNTOBAIIOT €  KIOYOBUM
npoiecoMm, o 3abesneuye (PyHKIIOHYBaHHS OJIOKUEHHIB, CTBOPEHHS HOBUX
MOHET 1 Bepudikamiro TpaH3akiiid. OgHak cydyacHa MaWHIHTOBa 1HAYCTpIA
CTUKAEThCA 3 HU3KOI0 CEpPHO3HMX BHUKIMKIB. 3 OJHOTO OOKYy, 3pOCTaHHS
CKJIQJHOCTI MEpeXi Ta KOHKYpPEHLIS MDK MailHepaMH 3HAa4yHO 3HIKYIOTb
NpPUOYTKOBICTh LOTO BHUAY IISJIBHOCTI. 3 1HIIOTO OOKY, BUCOKI €HEpPreTH4HI
BUTPATH Ta BIUIMB Ha JOBKULIS BUKJIUKAIOTh KPUTUKY 3 OOKY CYCHIJIbCTBa Ta
ypsaiB. Jl0JaTKOBUM BUKIMKOM € TEXHIYH1 PU3UKH, OB’ S3aH1 3 €KCILTyaTalll€l0
oONaHaHHs: TeperpiB, IMOJOMKH, BHCOKI BUTpPaTH Ha  MIATPUMKY
Mpare3JaTHOCTI CUCTEM. Y LbOMY KOHTEKCTI OCOOJMBOI YBaru 3acilyrOBYIOTb
nepcrekTuBu mnepexony 3 anroputmy Proof of Work nHa Proof of Stake, mio
3MIHIOE caMy MpPHUpPOAY MAaWHIHTY Ta CTaBUTh HOBI NUTaHHSA WIOJO HOro
JOITBHOCTI ¥ €(DEeKTUBHOCTI.

Mertor cTaTTi € MpoaHani3yBaTH TE€XHOJOTIYHI Ta €KOHOMIYHI ACIEKTH
MaiHIHTY KPUIITOBAIIOT B YMOBAaX CY4aCHOI'O PO3BUTKY TEXHOJIOTIH, PO3KPUTH
nepeBaru Ta BUKIUKU Proof-of-Work (PoW) anroputmy, a Takox OIIHUTH
pEHTa0ENbHICTh BUKOPUCTAHHS PI3HOrO oOnagHaHHA s MakHiHTy. CrarTs
CIIpSMOBaHa Ha BHCBITJIICHHS OCOOJMBOCTEH i€l MISIBHOCTI SK MOTEHIIIHHOTO
JDKEpelia TacUBHOTO JJOXOJY, BPAaXOBYIOUM PU3UKH Ta MEPCIEKTUBH 1HTErpallii B
Cy4acHy €KOHOMIYHY CUCTEMY.

Marepianu i wMerogu. Jlna gochipkeHHs OyJ0  BHUKOPUCTAHO
AQHAMITUYHUNA MIAX1T A0 BUBYEHHS TEXHOJOTIYHMX Ta €KOHOMIUHMX ACIEKTIB
MalHIHTY KpunToBadtoT. OCHOBHHUMH JKEpellaMH JaHUX CTad BIJKPUTI
iHpopmaiitni mnargopmu (CoinMarketCap, WhatToMine), TexHiuni pecypcu,
npucssiueHi MaitHinry (Hive OS, Ezil), a Takox crienianizoBaHi JOCTIKEHHS Ta
3aKOHOJaBYl aKTH.

Mertononoridaa ocHOBa poOOTH BKIIFOUAJa:
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1. TlopiBHsIbHUN  aHami3: OIiHKAa €(QEeKTUBHOCTI PI3HUX BHUJIB
oOnaaHanHs nns maiHiHTy, Takux sk ASIC, GPU Tta CPU, 3 ypaxyBaHHsAM
TEXHIYHUX XapaKTePUCTUK, BAPTOCTI Ta CIIOKUBAHHS €HEPTii.

2. ExoHOMIYHMU aHadi3: PO3paxyHOK pEHTA0EIbHOCTI MaWHIHTY Ha
OCHOBl CY4YaCHMX PHHKOBHX yMOB, 30Kpe€Ma BapTOCTI €JIIEKTPOCHEPTii,
CKJIQJHOCTI MAWHIHTY Ta KypCy KPUITOBAIIOT.

JInsi mpakTUYHOrO aHajii3y BHKOPHUCTOBYBAJIUCH peajbHI JlaHl 3 IIyJdiB
MaifHiHTy (2Miners, Nanopool), a Takox pe3yiabTaTu eKCIutyartailii o0aagHaHHS
Ha 0a3i Hive OS. IlpoBeneHo aHami3 pU3MKIB, MOB’SI3aHUX 13 MEPErPIBOM,
MOJIOMKaMH O0JIaJHAHHS Ta 3001B y MEpexi.

3amponoHOBaHa ~ METOJIOJIOTIS  JO03BOJISIE  KOMIUIEKCHO  OIIHUTH
NEPCHEKTUBH MAMHIHTY KpPHUIITOBAJIIOT y CY4YacHOMY CBITI, BPaxOBYIOUHU SIK
TEXHIYHI, TaK 1 EKOHOMIYHI aCIIEKTH JISJIBHOCTI.

Buxiaaa ocHoBHOro marepiajny. MaliHIHT KPUNITOBAIIOT € CKJIAIHUM
MPOIIECOM, SIKUM MOEAHYE amapaTHI Ta MPOrpaMHl pillIeHHS aJisg 3a0e3neyeHHs
OesnepeliitHOi  poOOTH Ta cTabubHOrO 3apoO0iTky. Bulip BIANOBIIHOIO
oOJlalHaHHs BIJIIrpa€e KIOYOBY poyib y HboMmy mporeci. CydacHi MaiiHepu
kopuctytoThcsi ASIC-maitHepamu, rpadiunumu npounecopamu (GPU) Tta
uentpanbHuMu rnponecopamu (CPU), koxkeH 13 SKUX Ma€ CBOi OCOOIMBOCTI Ta
3actrocyBaHHsA.  ASIC  3a0e3neuyloTb  BHUCOKY  €(QEKTHBHICTh  JUIA
BY3bKOCIICI[1aT130BaHUX 3aBAaHb, ToAl sk GPU 3anuinaroThcs yHiBEpcaabHUM
BHOOpPOM, 0COOJUBO isi OaraToQyHKI[IOHATBHUX KPUNTOBATIOTHUX MEPEXK.
CPU, xo4 1 MeHU MNPOAYKTHUBHI, MOXYTb OyTH €(QEKTHUBHUMH JUJIsl TEBHUX
HIIIEBUX MOHET Ta MIAXOATH JIJIs HOBAUKIB.

MaijiHiHr Ha neHTpajabHOMY npouecopi (CPU)

[ToTpiOHO pO3yMiTH, III0 BUOIP TEXHIYHOTO OOJaJHAHHS, B MEPIIy Yepry
BiIOyBa€ThCS B 3aJE€KHOCTI BiJ OrKeTy BkiaaHuKa. KoxeH 3 1HBECTOpIB

pO3yMi€ B 1O caMe 1 3 SIKUMH PU3UKAMH BiH OyJe CTUKATHCS B TiM YW 1HIIIH
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Hillll TeXHIYHOTO oOnaaHaHHa. Halimenm pusukoBanum € came CPU maitHiHr,

Yyepe3 CBOKO BapTICTh HA PUHKY 1 JIIKBIIHICTb.

Puc. 1. MajiHinr Ha npouecopax

/locepeno: cTBOPEHO aBTOPAMHU

Workers Payments Shares Calculator
Very approximated earnings

Period XMR BTC usb
Minute 0.00000 0.000000 0.000
Hour 0.00002 0.000000 0.003
Day 0.00056 0.000001 0.095
Week 0.00394 0.000011 0.670

Month 0.01692 0.000048 2.872

EXPERIMENTAL. Calculated based on average block time, average difficulty, difficulty change tendency and your average hashrate for last 6 hours.

Puc. 2. IlpndyToK Big NponecoOpHOro MaifHiHTy

/ocepeno: cTBOPEHO aBTOPAMHU

Sx BUAHO 3 pO3paxyHKiB, MPUOYTOK IOCUTH Majuil, a/yke OTPUMYBATH
01M3bKO 3-X T0JIapiB B MICSIh — 1€ abcypa. AJie e rpoii, siki a0COTIOTHO HisIK
HE BIUTMBAIOTh HA HAIll OCHOBHUI MPHUOYTOK, 30BCIM HE 3HOIIYIOTH CUCTEMY, a

TAKOX CaM MPOLIECOP HE OTPUMYE MPAKTUYHO KOJHOTO HABAHTAKECHHS.
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ar - 4r 4r 4r 4° 4¢P 4r

Xmrig-new-xmrig 99.91% A3444 R3 B | I | N | A { S | N | I | R
XMR  XMR-Wallet nanopool 3833kH 4797 4798 4743 4805 4304 4792 4305 4783

Puc. 3. Ilpouecop B HiveOS

/ocepeno: cTBOPEHO aBTOPAMHU

Hificno, uudpu nayxe MaleHbKi, aJe B CEPEeIHbOMY IMpPU TaKUX
pO3paxyHKax OTpUMYBATU NPUOIU3HO 36 10JapiB B PIK 3BYUYUTH CMIIIHO, aje 1€
peanii cbOorofieHHs. 3HOBY K TaKH, 1€ MOBHICTIO JOJATKOBUM MPUOYTOK, ajKe
3a3BUYail MailHIHI Ha MpoLecopax e OOHYC SIKUU MPOCTO HAKOMUYYETHCS 3
4acoM MPH BKJIAJACHHSIX B 1HIIN BUIU TEXHIYHOTO OOJIaIHAHHS.

Maiininr Ha rpagiunomy saapi (GPU)

30J10TOK0 cepeuHO0 pH Oa)kaHH1 BBIMTH B HIIly MallHIHTY 3aBXKIU OyJIu
Bijcokapt  TOOTO  rpadiuynuii  mpormecop.  AKe  CIIBBIIHOIIEHHS
R/R(RISK/REWARD) 3aBxkau Oyno HailOuibll €(EeKTUBHHM caMe 3 UM
oOnaaHaHHAM. Takox npueMHUM OOHycoM € Te 110 npu Bubopi GPU maiiHiHTY
MU TaKO0X BCTHOBJIIOEMO IIPOLIECOP B HAll KOMIIOTEp SKUUA Tex Oynae
MPUHOCUTHU MPUOYTOK MOBHICTIO MACUBHO, L0 € MPOCTO MPUEMHUM OOHYCOM B
Hami cnpasl. s mpukiany, B3STH PIr, sSIKMd OyB y KOPHCTYBAaHHI JOCHTH

JIOBTUM TIEP10.
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Puc. 4. MajiHiHr Ha BizeokapTax

/ocepeno: cTBOPEHO aBTOPAMHU

RTX3080GameRock
gminer 100% A 104
¢ ETH Binance ETH

DOTED

Overview

Puc. 5. Majininr pir Ha 6 xapt 3080

/ocepeno: cTBOPEHO aBTOPAMHU

CykynHa BapTicTh MOAIOHOTO O0JIaIHAHHS HA JaHUW MOMEHT 4acy OyJie

BaptyBat npuoiu3zHo 3500 monapiB. 3BEepHEMO yBary Ha KaJdbKyJsATOP
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XEHIPEUTy MO KapTaM, IO TMOB’sA3aHI 13 KOXHHUM QJITOPUTMOM, SIKHUM

KOPEJIIOETHCS SIK MPUOYTKOBUI B JAHUI MOMEHT.

CNHeavy
588.0 s /s 804, /s 14400.0 h/s 22200 s 6.6 s 264

14400 15000 w 15000 9000 13800
CuckooCycle i Cuckatoo32 Xelishashv2 Karlsenhash
390 Gh/s s 54 h/s 2790 s 2520 kh/s
1080.0 w 1500.0 12000 w
FishHash KawPow ProgPow NexaPow FiroPow

3780 Mh/s s 2370 Mh/s 2334 Mh/s 6540 Mh/s 246. Mh/s

14400 w 15000 w w 13800 w

Sort by Selected exchanges

$/kWh Profitability 24h Binance Bitfinex
- Calculate
Volume filter Averages for revenue $ HItBTC x | TradeOgre

Any volume v | Average last 24h

Puc. 6. BurinHi aaropurMu Ta ix XxemipeidT Ha 001agHAHHI

/ocepeno: cTBOPEHO aBTOPAMHU

Jlnst movaTKy moTpiOHO po3paxyBaTu BUTPATH HA EJIEKTPOEHEPTito, aJiKe 3
4acoM B1AOyJIHCS €sIKI 3MIHU, SIKI BIUIMHYJIH SIBHO HE B IO3UTUBHY CTOPOHY IS

MOTEHIIHHOT 0 3apO0ITKY

Tapudm Ha eneKTpoeHeprilo ANA HaceNeHHA
(3 1.06.2024 no TenepiwHii Yyac)

Tapud
- - (kon. za
KaTteropisa cnoxuBauis
1 kBtroa.,
3 NAag)
1 | InaveigyanbHi Ta konekTuBHi nodyTosi cnoxueayi 4320
2 | IvausigyanbHi Ta konekTBHI NoDyTOBI cnoxuBaui, AKi NPOXUBAIOTL B XMTNOBUX DyauHKax (y Tomy
uucni 8 kuTnoeux ByauHkax roTensHoro TUNy), obnagHaHux y BCTaHOBNEHOMY NOPAAKY
ENeKTPoOnankBansHUMU yCTaHoBKaMN
y nepiog 3 1 yepeka no 30 BepecHa:
— 3a Becb 0bcAr 4320
y nepiog 3 1:x0BTHA no 30 KeiTHA:
— 3a o6car, cnoxutuii go 2000 kBT-rog enexkTpoeHeprii Ha MicALL 2640
— 3a obcar, cnoxutuit nokag 2000 kBr-rog enexTpoeHeprii Ha MicALb 432,0

Puc. 7. Tapu¢ Ha eseKTpoeHeprio B JoMamHix ymoBax y 2024 p.

IDicepeno: cTBOPEHO aBTOpaMH Ha OCHOBI [ 1]

Sk BumHO 3 TaAOMMIN, TUIBKM Ha OCHOBI 3pPOCTaHHS BapTOCTI

€JIEKTPOEHEPTii BXKE MOXXHA 3pOOUTH BUCHOBOK, IO MPUOYTOK 3MEHIIUBCS 1
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JOCUTh-TaKM BaroMo. BizbMeMo 10 yBaru, mo Kypc Jojiapa Ha JaHuil dac
cTaHOBUTH 41 rpH, 100 MaTH MOXJIUBICTH PO3paxXyBaTH Halll BUTPATU HA

€JIEKTPOCHEPTIIO .

Cost Sort by

0.105 $/kWh Profitability 24h

Volume filter Averages for revenue $

Any volume Average last 24h

Puc. 8. Bapricthb enekTpoeHeprii s pira B 2024 p. y romMamHix ymoBax

/ocepeno: cTBOPEHO aBTOPAMHU

Profitability
Ditficulty Est. Rewards Current | 24h
NetHash Est. Rewards 248 Exchange Rate 3 days | 7 days

24373 346M
2343308

80254536

184,700.626
46 Mis

0.01 BTC

1.54 My

216.589M
16.84 Ghvs

Puc. 9. IlpnOyTKOBi aJIrOpUTMH Ta KiJIbKICTH 3ap00/IeHMX KOIITIB HA J¢Hb

/ocepeno: cTBOPEHO aBTOPAMHU

Ha mepmmii mormisa, He Bce Tak IMOraHO — IpH BHOOpI MOHETH Zano
npuOyTOK y JieHb Oyne ctaHoButH 3,3 $. [IpoTe, TYT € OJIMH HIOAHC — MPUOYTOK
0e3 BUpaxyBaHHS BUTpAT Ha €JIIEKTPOCHEPTiIO, a SIKIIO BpaxyBaTH I€ HOoro, TO
NpuUOYTOK CTa€ BII €MHUM 1 Oyle AopiBHIOBaTH «-50» I1eHTIB Ha AeHb. Ha
MiJICTaBl UX JAHUX MOKHA POOUTH BUCHOBOK, HIOM Kpaille 3a0yTH Npo JaHUM

BHUJI AISUTBHOCTI. XOYa TaK 1 € HACIpaBi, aJKe 3BUYANHINA JIIOJUHI HaBITh Yy
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JOMAaNIHIX yMOBaxX, TOOTO 3 HalMEHIIMMU BUTPATAMHU Ha EJIIEKTPOCHEPTil0, HE
BHii/ie 3apOOJIATH KOIITH B TAKMX YMOBAX.

HaBiTh KO MalHIHT BIOOYBA€ThCS 3 HYJIbOBUMHU BHUTpaTaMu Ha
enextpoeHeprito 3a paxyHok CEC, Tto npubytok Oyne ckiagatu 3,3 nmonapa B
neHb npu BkJaal B 3500, mo mpu3BOAUTH 10 4Yacy OKYMHOCTI MPHUOJIU3HO
35,3 micsaug. Lle npakTUYHO JOPIBHIOE Yacy TapaHTIMHOIO TEPMIHY 1 L€ TIIBKH
4yac OKYMHOCTI. 3p03yMLJ0, IO TAKUM MIAX1J HAC LUJIKOM HE BIIALITOBYE, a[Ke
MU 3axXMIIEHI BiJ MOJIOMOK, SIKI CTAalOThCA Yac BiJl 4acy TUIbKHA MPOTITOM
36 MicsIIiB.

MaiiHiHT 3a JOIOMOIOI0 CIEliaIi30BaHOI0 TEeXHIYHOro 00J1aJHAHHSA
(ASIC)

ASIC (Application-Specific Integrated Circuit) — ue cnemianxizoBaHi
MPUCTPOI, Kl pO3pOOJICH] Il BUKOHAHHS OJJHOTO KOHKPETHOTO 3aBJaHHS, y
JAHOMY BUIMAJKy — JJIg MaWHIHTY KpUOTOBaIOT. BOHM MaloTh HalBUIIy
MPOAYKTUBHICTh Ta €HEProe(eKTUBHICTh Cepell YCiX ITOCTYMHUX BapiaHTIB
MaifHiHrOBOro oOnagHaHHsS. ASIC-pucTpoi € KIIYOBUM 1HCTPYMEHTOM IS
BUJIOOYTKY TaKuX KpUNOTOBANIOT, fK Bitcoin, Litecoin Ta 1HmMX, M0
BUKOPUCTOBYIOTH anroputMu SHA-256, Scrypt. IIpore BOHM TakoX MaroTh
UUIMA  psAa MIHYCIB B HalllUX YMOBax, ajke OOJaJHaHHS B OUIBIIOCTI
BUpOOsieThes B Kutai, a oTxke, 1 rapaHTiiiHi 3000Bs3aHHs BCl TaM. TOX mOpu
KYIIBJII BUCOKI PU3MKH 3IIITOBXHYTHUCA 3 OpakoM abo0 NOJIOMKOI B XOJi
eKCIUTyaTarlii 1, BIAMOBIIHO, Oy/ie BTpaTa BEJIMKOI KUIBKOCTI Yacy Ha BIINPAaBKY
no Kuraro, ornsig, peMOHT, BIANPABKY; y el kK 4ac oO0JaJHaHHS HE TMpaIlloe, a

OT)Ke, BTpaya€ CBOIO JOIIBHICTb.
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Puc. 10. MaiHinr acikamu

IDicepeno: ctBopeHo Ha ocHOBI [10]

CURRENT PROFITABILITY AND PAYBACK OF ASICs Cost of electricity 0057 shwh
Model Release date Hashrate Consumption Algorithm Incomein24hours Profitin 24 hours Turnkeyprice Payback period, months
g‘ Bitmain Antminer AL! Aug 2024 15.60 This 3510W  Blake3 $32.72 $27.87  $33800  40.4Months

Bitmain Antminer L9 May 2024 17.60 Ghls. 3260W Scrypt $25.77 $21.26  $9800 15.4 Months

Bitmain Antminer KS5 Pro Mar 2024 21.00Th/s 3150W kHeavyHash $20.45 $1610  $4000 8.3 Months

Bitmain Antminer KS5 Mar2024  20.00Th/s 3000W kHeavyHash $19.47 $1532  $4000 8.7 Months

Bitmain Antminer L79500Mh  Nov 2021 9.50 Gh/s 3425W  Scrypt $18.45 $1372  $6600  16.0 Months

Bitmain Antminer L79300Mh  Nov 2021 9.30Ghls 3425W  Scrypt $18.07 $1334  $6600  16.5Months

Bitmain Antminer L79050Mh  Jun 2024 9.05Ghl/s 3260W  Ethash4G $17.58 $13.07 $6300 16.1Months

g

Bombax EZ100 Jun 2024 12.50 Ghls 2300W  Ethash4G $16.67 $13.49  $12900  31.9 Months
R Bitmain Antminer S21Hydro ~ Apr2024  335.00 This 5360W  SHA-256 $16.49 $9.08  $7400  27.2Months
Q Bitmain Antminer K7 Jan 2023 63.50Th/s 3080W Eaglesong $1.96 $770  $5800  25.1Months

Puc. 11. Ilpukaaam acikiB IX BapTicTh Ta OKYIHICTH

icepeno: CTBOPEHO HA OCHOBI [§]

Aciku — 11e, HaleBHO, HAWOLIbII PU3MKOBAHUMN BKJAJ Tpollehd y HaHii
chepi, amke e oOMagHAHHSA HE € JIKBIAHUM. Y OUIBIIOCTI BUMAAKIB BOHO
IIBUJIKO 3HEIIHIOETHCS HA (DOHI BUXOY HOBOTO OOJIaJTHAHHS SIKE MPAITIO€ Kpallle
1 IBUOIIE, a TaKOoX Ha HOBUX ainroputMmax. I[Ipore BOHO € HaOLIBII

e(heKTUBHUM cepe BCiX. 3a XOPOIIUX YMOB 1 MPaBWIBHOTO MiAXOMy MOro
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OKYIHICTh B JIaHUI MOMEHT Moke OyTu piBHa 2021 poky, ko OyB HalKpaiiuii
yac 11 MOaI0HNX 1HBECTHUIII.

BucHoBKM i mepcneKTUBH NOJAJBIIMX JOCTIIXKeHb. Y CTaTTi Oyio
MIPOBEICHO BCEOIYHUI aHa13 TEXHOJOTTYHUX 1 EKOHOMIYHHUX aCIEKTIB MAalHIHTY
KpunToBattoT. Ha OCHOB1 HOCHIIKEHHS] BU3HAYEHO KIIFOUOB1 XapaKTEPUCTUKH Ta
0COOJMBOCTI PI3HUX THUIMIB 00JIaiHaHHs 1Jis1 MalHIHTY, TakuxX K ASIC, GPU ta
CPU. Bcranosneno, mo ASIC 3a0e3neuyroTb HallBUILy NMPOAYKTHBHICTb, aje
BOHU OOMEXeHI y BapiaHTax BukopuctaHHs, Toai sk GPU, xowa ¥ mMeHII
e(eKTUBHI, TpOTe 3anuInalThca Oulbil yHiBepcadbHumu. CPU, xoua i
MOCTYNAIOTHCS 1HIIUM THUIIAaM 00JaJHaHHS B IPOJYKTUBHOCTI, BCE III€ aKTyaJbHi
Uil BUAOOYTKY MOHET 13 HU3BKOK CKJIQAHICTIO. MalHIHT KPUNTOBAIIOT MAae
3HAYHUN €KOHOMIYHUN MOTEHI[1a]l 32 YMOBHU ONTUMAJIBHOTO MIAXOIY 0 BUOOPY
MOHET, 3MEHIIECHHS BUTPAT Ha E€JEKTPOCHEPTII0 Ta BUKOPUCTAHHS €KOJIOTIYHO
YUCTHUX JKepen eHeprii. [loganbin mocaiKeHHs] MOXKYTh OyTH CIpsIMOBaHi Ha
aHaji3 BIUIMBY PETryJISITOPHOI TMOJITUKKM Ha MaWHIHT KPUOTOBAIIOT Yy PI3HUX
KpaiHaX, BHUBYEHHS  Mojelied  1HTerpaiii MaWHIHTOBUX  CHCTEM 13
BIJIHOBJIIOBAHUMHU  JDKEpEJIaMU  €Heprii, 10 CHPUATHUME 3MEHIICHHIO
ByryeneBoro ciiay. KpiM TOro, mepcrneKTUBHUM HAINPSIMKOM € BUBYEHHS
€KOHOMIYHMX 1 TEXHIYHUX acHeKTiB nepexony 1o PoS, 30kpema ioro BIuMBy Ha
YYaCHUKIB Mepexi Ta piBeHb Oe3neku OnokuelHiB. OTpumaHi pe3ysibTaTh
MOXYTh CJIYTyBaTH OCHOBOIO JUIsi TOAQIBIIMX JOCHDKEHb y  cdepi
€(EeKTUBHOCTI MalHIHTY Ta CTAJIOr0 PO3BUTKY KPUITOEKOHOMIKH B CyYaCHOMY

CBITI.

Jlireparypa
1. MinictepctBo eHepretuku Ykpainu. URL: https://mev.gov.ua/ (nara
3BepHeHHs: 11.11.2024).
2. Video card mining pool. URL: https://ezil.me/ (mata 3BepHEHHS:
15.11.2024).

International Scientific Journal “Internauka”. Series: “Economic Sciences”
https://doi.org/10.25313/2520-2294-2024-11




International Scientific Journal “Internauka”. Series: “Economic Sciences”
https://doi.org/10.25313/2520-2294-2024-11

3. Ilporpama TUISL BIJICTIKOBYBaHHS IIPOILIECY. URL:
https://the.hiveos.farm/ (nata 3Beprenns: 15.11.2024).

4. CkIIaJIHICTh MayHIHTY. URL: https://www kraken.com/uk-
ua/learn/what-is-bitcoin-mining (nata 3BepHenHs: 15.11.2024).

5. What 1s cryptocurrency mining? URL:
https://blog.whitebit.com/en/what-is-cryptocurrency-mining/ (mara 3BEpHEHHS:
15.11.2024).

6. HoBunu  wmaitninry. URL:  https://www.unian.ua/tag/mayning-
kriptovalyut (naTta 3BepHenns: 19.11.2024).

7. Mining pool. URL: https://2miners.com/uk (nmaTta 3BepHEHHS:
19.11.2024).

8. Mining pool. URL: https://whatomine.com/coins (1naTa 3BEpHEHHS:
19.11.2024).

9. Prospecting and exploration in mining. URL:
https://www.britannica.com/technology/mining/Prospecting-and-exploration
(mata 3BepHenHs: 19.11.2024).

10. ASIC-maitHepu: 1o 1€, SK OPAIOTh Ta YUM BIAPI3HSIOTHCS Bijl
BiZieOKapT? URL.: https://kosmotech.com.ua/asic-majneri-shho-cze-yak-
praczyuyut-ta-chim-vidriznyayutsya-vid- (nata 3BepHenHs: 19.11.2024).

11. JoOyBaTu OI1TKOIH 3 HUM 3HA4YHO mpocTime: Mo Take ASIC miner, ki
B HBOrO TiepeBard Ta HeAodiku. PeWtunr Halkpamumx wmoxenei. URL:
https://mc.today/uk/asic-miner/ (nata 3Bepuenss: 22.11.2024).

12. ITpuxoBanui MaiHIHT. URL:
https://www.eset.com/ua/support/information/entsiklopediya-ugroz/skrytyy-
mayning/ (nata 3sepHeHHs: 23.11.2024).

13. What Is Cryptocurrency Mining and How Does It Work? URL:
https://academy.binance.com/en/articles/what-is-crypto-mining-and-how-does-

it-work (nmarta 3Bepuenns: 23.11.2024).

International Scientific Journal “Internauka”. Series: “Economic Sciences”
https://doi.org/10.25313/2520-2294-2024-11




International Scientific Journal “Internauka”. Series: “Economic Sciences”
https://doi.org/10.25313/2520-2294-2024-11

14. MaitHiHT — MATAHHSA HalllOHAJILHOI Oe3MeKHu. URL:
https://bitcoinmagazine.ua/technologies/1696941245-mayning-pitannya-
natsionalnoyi-bezpeki (nata 3BepHenns: 23.11.2024).

15. ludpore 3010T0. Ill0 Take MaWHWUHT KPUNTOBAIIOT 1 SK IOYATH.
URL: https://www.rbc.ua/rus/news/tsifrove-zoloto-shcho-take-mayning-

kriptovalyut-1699882994.html (nata 3BepHenns: 23.11.2024).

References

1. Ministry of Energy of Ukraine. URL: https://mev.gov.ua/.

2. Video card mining pool. URL: https://ezil.me/.

3. Program for monitoring of the process. URL: https://the.hiveos.farm/.

4. Skladnist maininhu. URL: https://www kraken.com/uk-ua/learn/what-
1s-bitcoin-mining [in Ukrainian].

5. What 1s cryptocurrency mining? URL:
https://blog.whitebit.com/en/what-is-cryptocurrency-mining/.

6. Novyny maininhu. URL: https://www.unian.ua/tag/mayning-
kriptovalyut [in Ukrainian].

7. Mining pool. URL: https://2miners.com/uk.

8. Mining pool. URL: https://whatomine.com/coins.

9. Prospecting and exploration in mining. URL:
https://www.britannica.com/technology/mining/Prospecting-and-exploration.

10. ASIC-mainery: shcho tse, yak pratsiuiut ta chym vidrizniaiutsia vid
videokart? URL: https://kosmotech.com.ua/asic-majneri-shho-cze-yak-
praczyuyut-ta-chim-vidriznyayutsya-vid- [in Ukrainian].

11. Dobuvaty bitkoin z nym znachno prostishe: shcho take ASIC miner,
yaki v noho perevahy ta nedoliky. Reitynh naikrashchykh modelei. URL:
https://mc.today/uk/asic-miner/ [in Ukrainian].

International Scientific Journal “Internauka”. Series: “Economic Sciences”
https://doi.org/10.25313/2520-2294-2024-11




International Scientific Journal “Internauka”. Series: “Economic Sciences”
https://doi.org/10.25313/2520-2294-2024-11

12. Prykhovanyi maininh. URL:

https://www.eset.com/ua/support/information/entsiklopediya-ugroz/skrytyy-
mayning/ [in Ukrainian].

13. What Is Cryptocurrency Mining and How Does It Work? URL:
https://academy.binance.com/en/articles/what-is-crypto-mining-and-how-does-
it-work.

14. Maininh — pytannia natsionalnoi bezpeky. URL:
https://bitcoinmagazine.ua/technologies/1696941245-mayning-pitannya-
natsionalnoyi-bezpeki [in Ukrainian].

15. Tsyfrove zoloto. Shcho take mainynh kryptovaliut i yak pochaty.
URL: https://www.rbc.ua/rus/news/tsifrove-zoloto-shcho-take-mayning-

kriptovalyut-1699882994.html [in Ukrainian].

International Scientific Journal “Internauka”. Series: “Economic Sciences”
https://doi.org/10.25313/2520-2294-2024-11




