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PE®EPAT

Jumnomuas padota cogepxut 33 c., 11 puc., 5 HCTOYHHUKOB.

KntoueBble cioBa: ammunmuueckas Kpueas, 0opamuas moukd, noie, NopsooK
MOYKU, KpAMHASL MOYKA, CIOJNCeHUe MOYeK INIUNMUYEcKOU Kpueol, aggunnoe
NPOCMpancmeo, npoekmuenoe npocmpancmeo, Srobuesvie KoopOunamsoi,
Kpunmocucmemsl, 03ema-QyHKyus OSITUNMUYECKOU KPUGOU, NOPSAO0OK 2pYnnbl
mouex.

Heabo paGoTbl SBASETCS U3Y4YEHHE AJUIMNTHYECKHMX KPHUBBIX, HX
IPUMEHEHUU B KPUIITOCHCTEMAaX, a TAK)K€ IPOrpaMMHAasl peau3alus CIOKEHUS
TOYEK JUIMNTUYECKOU KPUBOMU.

[lepBas rinaBa MocBAIEHA TEOPETUYECKUM TOJIOKEHUSM.

B mepBoM myHKTE AArOTCS OCHOBHBIC OIpPEAENCHUS W BBIBOA (POpPMYI
ClI0’KeHHS B apPUHHBIX KOOpAUHATAX.

Bo BTOpOM myHKTE paccMaTpuBaroTCsl (POPMYIIbl CI0KEHUS B IPOEKTUBHBIX
KOOpJMHATAaX.

B tpetbem nmyHkTEe npuBOAATCS POpMyIibl B SAKOOMEBBIX KOOPMHATAX.

Btopas rmaBa mocBsieHa IporpaMMHON peann3aliui HaXOXACHUS KpaTHON
TOUYKH B Pa3IMYHbBIX KOOPJUHATAX.

Tpetbst rnaBa mMOCBSILIIEHA aHANIM3y MOJIYYEHHBIX PE3YJbTATOB, a TaKXKe
CPaBHEHHUIO CKOPOCTH HaXOXKJIEHUSI KPATHON TOYKHU B PA3IMYHBIX KOOPAUHATAX.

Yerépras TiaBa TOCBSIIEHA BBIUKCICHUIO TOPSAKAa TPYIIbBl TOYEK

AIUTUNITUYECKON KPUBOM IIPU MOMOIIH J13€Ta-PYHKIUU.



PO®EPAT

Jpimiomuas mpana 3msrgae 33 c., 11 mMai., 5 KpbIHIIbL.

KitrouaBbIst CHOBBL: 27inmulnas Kpbléas, 36apomHuas Kponka, noje, napaoax
KPONKI, Kpamuas Kponkd, CKIAOaHHe KPONaK 91inmuluyHau Kpwleou, agghinnas
npacmopa, npaekmulynas npacmopa, kobiegvls KaapovblHambl, KPbINMacicmambi,
035ma-QyHKYbIs ININMBIYHAU KPBIBOTU, NApaodax 2pynsl KPONdx.

Mbprait  paboTel 3’Ayisenia BbIByYdHHE OJINTHIYHBIX  KPBIBBIX, 1X
OPBIMSHEHHE § KpPBINTACICTAMAX, a TakcaMa IparpaMHas piajiizalblsi CKIaJaHHS
KpOIIaK 2JIINThIYHAN KPBHIBOM.

[lepuibl pazaen npsicBeYaHbl TIAPITHIYHBIM HATAKIHHSIM.

VY mepuibiM MyHKIIE JAolla aCHOYHBIS BbI3HAUSHHI 1 BBIBSI3EHHE (POPMYIT
CKJIaJIaHHA ¥ apPIHHBIX KaapIpIHATaX.

VY apyriMm myHKLE pasrignaronia Gopmyssl CKIAIaHHS Y MPaeKThIYHBIX
KaapJplHATAX.

VY TpauiM myHKIe npbiBoA3sLLa Gopmyibl ¥ Ako0ieBbIX KaapbIHATAX.

Hpyri pa3zazen npeicBe4aHbl MparpaMHai paasizaiibli 3HaX0/KaHHs KpaTHa
KpOTIKI ¥ pO3HBIX Kaap/blHATaX.

Tpaui pasazen nOpbICBEYaHbl aHANI3y AaTPbIMAHBIX BBIHIKAY, a TakcaMma
napayHaHHI XyTKacll 3HaXO0/PKaHHs KpaTHail KPOIIKi ¥ pO3HbIX Kaap/iblHaTaXx.

YanBepTsl pas3a3en MOpPbICBEUAHBl BBUIIYIHHIO TApaAKy TPyIbl KpOIak
AIMINTHIYHAN KPBIBOM MPHI TariamMo3e 133Ta-(PyHKITbII.



ABSTRACT

The diploma work contains 33 pages, 11 figures, 5 sources.

Keywords: elliptic curve, inverse point, field, order of a point, multiple point,
addition of points of an elliptic curve, affine space, projective space, Jacobian
coordinates, cryptosystems, elliptic curve zeta-function, point group order.

The purpose of the work is to study elliptic curves, their application in
cryptosystems, as well as the software implementation of the addition of elliptic
curve points.

The first chapter is devoted to theoretical provisions.

In the first paragraph, the basic definitions and derivation of addition formulas
in affine coordinates are given.

In the second paragraph, addition formulas in projective coordinates are
considered.

The third paragraph contains formulas in Jacobian coordinates.

The second chapter is devoted to the software implementation of finding a
multiple point in different coordinates.

The third chapter is devoted to the analysis of the results obtained, as well as
the comparison of the speed of finding a multiple point in different coordinates.

The fourth chapter is devoted to calculating the order of a group of points of
an elliptic curve using the zeta function.



