
BI{CHOBOK
rlpo HayI(oBy HoBIlSHy, Te0peTHqrre Ta rrpaKTr.rrrHe sHarreHHrr pe3yJrbTaTiB

Auceprarlii Adpauona Ceprin BaAn*roenqa
rra reMy <<MoAe.ni Ta Mero.rln niaenuennfl ruBHrKoJIii alropnruy CSIDH na

ocnoei cyrrpcr{H ryJrfl pnrrx KprrBr{x Egnapgca>>,
noAaHoT na r4o6yrrfl cryrreHfl AoKTopa Si,toco{ii

s ra;ryri snaHb L2 In{operaqifrni rexno.norii
:a cneqia;ruricrro 125 Kidep6esnerca

Arcrya.n rHicrr re Mr{ A oc.rriAxeH Hfl .

.{uceprarliftna po6ora rrpucBflqeHa ruprmennro aKTy€llrbrroro HayxoBoro
3aBAaHruI" cyrnicru flKoro rloJlf,rae n nireulqerrri saxrdqenocri i rrrnra4<onii y
rocrKBarlroBrlx yMoBax Kpl{nrocracreM Ha ocHoBi CSIDH (aurn. Commutative
Supersingular Isogeny Diffie-Heliman,) KoMyrarrlrBHoi r<purrrocrdcreMr.r AiftSi-
fenmuana na ocsoBi isorenifi c)mepcprrryJurpHr{x KprdBrax. Llx cucreMa e oAHoro 3

ni4epin acr.IMerpIaIIHI/tx rrocrKBanToBr.rx Kpr{flTocr{creM, xnas6ygoBana na isoreHixx
i roruy pe3I4cruBHa Io araK KBaHToBrax xoun'rorepir, xni, fK ovinyetrc.a,
3'ssl-r-flTEc; _y'nafi6ma;*mum=y nrail6yTFrBuli-y. A;re rpil,r HEairroBilipe=iacren:nturi qx
crlcreMa Ma€ He'4ocrarrlro rnnunr<icrr ra Baxr{qenicrr si4 arar croponrrboro
Kilrraily. Touy s6inrmzru, y [epmy qepry, r1i xaparrepacrr{Kr.r e aKryaJrbrumr i
BAXJII4BIAM 3AB"IIAHHflM.

.{m peanisauii 3aB.qanrur ilporronyerrcx 6y,uyBarrr cr{creMu C S IDH Ha {pyHri
.flK rrapiscrenifi ueqlrxniqnr.rx cyrepcr.ruryffipriux 4pnBi,rx E4eapgca

KBaAparr{rlHoro KpyreHrlrt. Brrcopucranrrfl erinrrqrux Spr{Br,rx E4rap.4ca 3naqHo
ni4nrnqye saxurqenicrr KpurrrorilroprrrMy, are npr{ rrloMy :6inrmyemcn
crnaAnicrs o6qracneHns arrropr4TMy i ei4uosi,{Ho 3Merrmyerbc.r fioro meul6oAi{.
T+l*iy e sKTye-c*e*;+ np*5Jr€h{B -iFFrqa*'-r grrp,r.iIffi*.Eii 

=e 
p*x,3rl*x Lr*ge$lHaqiT

IIbOTO amopr4TMy.
Taxrm ql{HoM, Kprrrrro€ilropl/trM {i$fri-feJrJrMaHa na isorenixx enirmtqrux

KpIrBr{x e OAHI4M s narioinrm [epc[eKTr.rBHI/D( Antr Br.rKoplrcraHHfl y rrocTKBarrrosr.rft
nepiog. ,{ocnigxeulrrl rqo4o Bgocronarlenrur i uo4usixaqii xpanroaJrropr{TMy

{i$St:feJIJIMaHa na i:oresixx erinfiicHrrx h?HBr{x e arTyarrbur{M 3aBg€lHrrflM.

.{nx uo"quSixauii KpIrrIrotLJIropI,IrMy [iSQi-feJrJrMarra 6yno odpano eninrrsHi
xpuni y 3ar€ulbHift Sopui E4nap,uc4 mi *rarorr nafixparui BJracrr{Bocri cepe4 iruunx
KpHBrlx: nafixoponrufi KJrroq i aaft6inrmy rrrnragxicrr. 3anpouoHoBaHo
Er{-s.+pI{cr+Bitssr:a srer+{K:rieei rp:*i 3 paeg+-'.{ie+ears*'{ eu5+p+l-s, c+pccruTrr
MeroA o6qucneHlrfl i:orenifi, pangoruisyeaTr4 i orrrpruisyBarfi nu6ip isorenifi,
cllpocrlrrl,I MeroA o6umy KJtroqaMr.r 3a paxyHoK irmancynrqii KJrroqa,
BrrKopr4croByBarr{ [apzureJrbni o6qucneHH{.

AocriaxeHHfl tqoAo BAocKoHareHH{ alrroprilMy CSIDH na ourosi cKpyqeHr4x
cyflepcur{ryJupurrx KpI{Br4x Eleap.qca e anTyarrbnr4M rrepes itoro y3roAxeurur 3

rIororIHlIMIa ra nrafrdyrninnz BI4KJrlrKaMr4 xidepdesnexra, nrapimeunr npodnenr,
loB'-f,3aril{x is [epeIaBaHrnIM rlepcoHnrrLurrDq xonifiaemrifu{rx ra ceKperurlrx
Altrilnfi, a raKo)K esonrcrlierc Lrerogie KplarlToituani:y. BoHo sadeaneuye agauraeni
ni.4xogr,r.uo 6esuexra, neo6xignoi arx sadesne.reurnr Epr{rrocrifircccri uporoxorie,



xtci tpyttxqionyroru y JloK€urbHr/tx ra rno6anrnux in(popruarliftuo-lrouyllinaqiilnrax
CI,ICTCMAX.

oco6prcrnz BH€coK s.4o6ynaua [oJrmae y nn6opi reMr.r gucepraqii,
o6qp--vrrr_vnanni ra ibopna_yraosarffiiMerr{-. o6'enra. lrero.uis rocnilxern. susHaqem{i
3aB.uar{F rrayroBoro Aoclll,{xenull, ilpoBe.qeHui reopenauHoro o6rpyrryBagHfl Ta
o6po6nemrift manisi garrux, $oprvrymosauHi er4cHosxis. B Aocni4xenni aBropoM:

- fipoaHa-nisosaHo noroqnlili cran i snacrnsocri KJ]acuqIrHX
Kpr4rrozlnropunuin fli$Si-fennMaua, xxi npargolorb Ha eninrraqrurx rprarnx i
M iEorb r fAl,r iHn i Kptlrlrrlr-p afr i.ffi i rap aei sTpI[ ;

- BIl3HaqeHo MoxJlr{nocri rloKparqeHl{rr podorra Kpr{rroaJrropurnain Ai$ipi-
fenmraua Ha i:orenixx eninrraqrnu KpuBrlx, .f,rd s,4arrd [parsoBarr.{ y
rIosTKBaHToBLrx yMoBax rrpu s,4iftcnsHHi arax : 6oxy [oTyxrHr{x KBaHToBrax
r<oNrn'rorepis;

- BrfiHarleuo BJracrl4rocri Kpr.rBr{x E4nap4ca flK orrrr4Milrrbnrrrx KarrAraAarin4us
B[rKOpr4CTaHH{ y ITOCTKBaHTOBpTX amOpr{TMaX;

o6rpytmoBaHo Krac i .uociria)KeHo sracrraeocri elinrraqru.rx qprarax
E4rap4ca, xri MaIorE nafucparui xapaKTeprlcrr{Kr{ .qnf, Br4Kopucral*fl. y
iiO-fi{iiiiiiiuEi4X ituil Oiliiii\,iAx;

BI43HaqeHo nlacrrmocri ilrropr{rMy CSIDH Ha Kpr,rBr{x E4nap4ca i
o6qpymoBaHo 3acrocyBaHlul amoprrr\{iB C S IDH Ha Her[arurisHrrx Kpr{Br.rx,

[pI4ruBHAIrreHo oOqracnenns isoresii [nn s6irurneHHf, mrrgnogii
KpnrrroiilroprlTMv ra 3arurcry niA a'raxra cropoHuiun KarraJraMr4;

- pospo6Jlerro MorratbiKarlii amopum,ry CSIDH i crropeuo rou6inoralnafi
Kpr{rrroiilroprrrM is :acrocyBaHrrrrM fioro naoalatpixaqift ;

orliHeno BeJrrII{ny uapqiannnoro spocraHHr TrrBr4nKocri slA r<onanoi
MoguOiKaIIii Kpl4nrozulropl,IrMy CSIDH Ha isoreHifx c)mepclrrlryJrflpur{x
e., iiiir?iE i{?ix Kii?iatrx L;eapAca;

- po:po6JleHo MoAeJIb a[roprrMy 3 Br4Koprrcrilnr]rM Hec]mepcruryJrflpHr4x
KpI{BHX Egnapgca (HKE) i ouineno upupicr rrrnaAro"qii i rprurrorpalpiwroi
crifuocri rrapiilenbruax o6qucneub;

- oqineno inrerparmnrrfi sltrpam y rtrBr{.UKo.qii ruoaepni:osau[rx anroprarrvrin
CSIDH i nonayranmnoi imancynflIil KJrroqa cyrepcemrynrpnoi isorenii (rta. am-n.
Commutative Supersingular Iso geny Key Encapsulation, C SIKE).

Ssts:orc podoru 3 HayKoBHMrr [porpaMaMr.r, rrJraHaMH, TeMaMu. Hanpxu
Al,Iceprarliinroro Aocni.{xegH{ 6eruocepe,Irlbo uos'ssaru.nl s pearrisaqiero
Esli"Fliiiii irifu*pwia-.iil'in*? 6e:rexi; Y;tpaimi, Cryalerir iuip*puaqi;?*ai 5e:*sxri ee,

Crparerii xi6epdesuerra Yxpaurn. ,{nceprardf,rHa po6ora BHKoHarra siAuoehuo Ao
unar+in nayroroi i Hayxono-rexnisuoi Aixnurocri KraiscnKoro crorrr4rrHoro
ynirepcurery iueHi Eopuca fpiruenrca B paMKax HayKoso-AocniAxoi po6oru:
<<Me'roAn ra luoleni sadesneseHufl ri6epOesuexr.r iH$opruarlifim{x cgcreM
nepepoSr<N iH$oprvrauii ra {ryni<qioxamnoi 6esnel*r nporpaMHo-rexai.rggx
KoMrrrrercin ynpan:rirurr rpNrrunoi iu$pacrpyrTypm (N10122U200483, KCyFf,
u. Kui'e). Taxox pe3yJrbrarrr HayI(oBHx Aocrrigxens npwfrnrri Io BTrpoBaAXsHHfi B

Iisrlnicrr Kr,ri'ecrxoro crorxqHoro ynieepcrarery inreui Eopraca fpiuyema (axr



BI,q 12.09.2024 poKy) Ta IHcrl,rryry ilporpirMHlrx cracreM HaqioHanrnoi ara4eruii
HayK Yrpaiiu (arr nil A2.09.2024 pony)

Mera locniAxenns rroJl.rrae B uignurqenni rrrnugrogii i desneKra
rIocTKBzuIToBoro acI,IMeTpIlrrIHoro KDHIITOtUITopIaTMV CSIDH rrrJr{XoM ftoro
MoAeJIroBttHInt i uoIepnisaqii s Bl{Kopr,rcranuflM BJracrr{Bocrefr enirrrrdrrHr,rx KprrBr{x
y Soprvri E4nap4ca.

3anganru Aoc.riAxeHHfl :

- npoaualrisyearra noroqruaft crarl i Bnacrrmocri KJracurrHrax
i(pilit't'udJti'upi,r'r'uin fiiii;$i-icJiriMaHa] nxi iipaqruiu'!'b Ha Erriii'i'i.iqHHx Kpi,ti3r.ix i
Marorb n4uiuni Kpr,rrrorpaipiwi rapaMerprr;

- Br/rcHaqrrH Mox<rlraeocri no4parr{eHnr podoru KpnrroirJrropr,rrMiB Ai$Si-
fennuana Ha i:oreHiflx erriurrasnr.rx KpraBr.rx, sri :.qamri [pa$oBarr,r y
rlocrKB?rrroBr{x yMoBax rrpu :AificHenni arar s 6ory rroryxur{x KBarrroBrrx
r<onrn'rorepin;

- BIa3HaqLITI{ BJracTI{Bocri xpranrax Eqnap.qca.rrK orrTr.lMalrbHr.{x Karqg{.qaris A;rln
BI{KopI4cTaHIUi y ro CTKBaHTOBaX alropLITM aX;

- o6qpyuryBarl{ KJrac i locnilxeno sracrraBocri eniurraqnux Kpr4Blrx
Egirapgca, 'iKi i1.f aioTb riafilipa:r1i xaFai.T€p?icriliKri jfJ_-rii irr4KupinuTarriffi y
fro CTKB ElrrTo Br[x tilropuT\lax;

- Br{3Harrr{Tr4 snacflBocri amopr4TMy csIDH Ha Kpr4Br,rx E4eap4ca i
o dqpyrroBaHo 3acrocyBauns ilJlropr{rMie C S IDH Ha Herlr4Kni.rrurx KpHBrrx;

- ilpuruBI,IAIIrI{Tr.I o6qracnerrux i:oreuii Anfl. sdinsueslr.n meraflKo.qii
KpariroiilroprirMy ra saxlrcry rig araxa croponHh,ru Kar{anaMx;

-pospo6ura Mo,upr$iKauii anropumay CSIDH i creopeno xoM6iHosautrft
Kpumoanropr.rrM i: :acro cyBauru{M ftoro nro4ra$irarlift ;

- o{iruru1 BeJITII,IHy uapqianrnoro 3pocraHH-rr rrrBr4.urocri sl,u xoxgoi
I'l+,544$ixaqii KFi.:rie+airF+pFrrl#i' CSIDH He is*ieHis,-, c3'*epci*ririlspHgx
eniurrasrurx KpraBlrx Egn ap gc a,

-pospo6nra MoIeJIb illrropl4rMy 3 Br4Kopr{crilHHf,M Hecy[epcrurryJurpHax
KpLIBLTx E4nap4ca (HKE) i oqiHeso nprapicr msulKo.{ii i r<punrorpa$iunoi
criftnocri [aparreJrbruax odqracJrerrb;

- orliruna inrerpalrunri eurpam y rtrRHAKoAii mogepnisoeaHru( alropramlie
CSIDH i rcorvryrarr,muoi innancynxqii nmoqa cyrepcrzrr{ry.upnoi igorenii (erg. anrn.
Commutative Supersingular Iso geny Key Encapsulation, C SIKE).

O6'ercr roc.rliAxeHntil: rpoqec reperBopeHrur in$opMarlii ga roroMororc
acHMerpIIqH+i xp;n:t++r{crsa{I{, rHC 5+:yer*cs ee cF*g,Er{ocri *+qrr'.5' rpa$+
i:orer*roro JraHrsora rvrix eninnasHraMlr Kpr{BHMrr y ipoprrai E4napgca.

Ilpeguer roc.niAxeHHfl: rvroreni i uero,{ra ui.usr,n[erilrfl TnRHrKo,{ii na ocnoei
cKpy{eutrx cynepcuHrynflpHr{x KpI4Bax Egnap4ca (CKE) HaA rpocrrlMra uonxura $
Anfl CTBopeHHfl IIapaJIeJIbHI'{X KpI,ilTO CLtcTgM.

Merogn Aoc.rriAxegnfl..{lr npoee,ueHHrr 4ocligxern B Ar,rcepraEifiiiiftpodori
BHKoprltcroByBitrl4cs MeroAId reopii w{cen; reopii rorrfl; reopix rpaSin; reopix
$yHxrlifi; reopix :ilropr,IrMin; reopir ognocroporurix $yrutqirl; reopix cnnagnocri
alroprznnir, reopii fuionipnoc:refi ra MareMarrrrHoi crarracruKa; adcrpaxrnoi
anre6pu; amedpaiusoi reouerpii; uareMarr{rme i rcun'rcrspue MoAenFoBaur{lr.



ErccnepnMeHTaJrbHa 6azz roc"niAxeHHfl. ,,{ocronipnicrr .4racepraqii
ui4reep.uxyerbc-tt rloBToproBanicrro pesynsrarin pealisauii nrogerefi,
AoKyMeHraMLI rpo BrlpoBaAx(enrrfl y gixnrnicrr xaife4pu iu$oprvrauitnroi ra
ri6epnernqsoi 6egnerpl iueni npodecooa Bono"uuuupa Evp.{.rKa KuiscrKoro
croJull.rHoro ynieepcr,rrery iueni Eopuca fpirnenxa (aKr i\b 18/1 efu l2.fr9.2024
poKy), Incrraryr rporpaMHrrx crIcTeM Hauionanruoi aragenrii nayrc Yr<painra (KHrn,
arr nig 02.09.2024 pory), a raKoxt orrydmroBnHr4Mr4 rrpaufMrd ra anpo6aqieio
pe3yJrbrarin nayr<oeoro AocnilxeHrur na xouSepenqiax.

tiayrcara HitBnsna oAsprlffaHmx ltcgyJrb"r'li-r'iB iirlJuii-ari n rrLlAaJibiiiuMy
po3BlarKy i o6lpymynanni nreroAin nignrarqennr e(pexrrannocri rrocrKBaHroBrlx
Kpr4rrroanropurrrrir na isoreHr,rrx eninrK.rHrrx Kpr{Brrx E4napgca:

1. Bneprle 3alpolouoBaHo i o6rpytmoBano MeroA ui4erarqennx rusuAKo.{ii
Kpl/ilruocucreMu CSIDH mJIsxoM BuKopr{cragrln :anaicm oAnoi qmcniqHoi uoeuoi
rpranoi E4nap4ca ABox neqr.n<rivnrrrx Kpr4Br/rx 3 Br{rraAKoBrau endopou o4rdei :
Kpr4Bllrx napu. IIe y :pianruni s CSIDH n.qniqi po3rrrrdproe npocrip eniura'rHr4x
KpIaBI4x, crpoqye o6qucrerilrs ilapaMerpa d rpurrax. OrIiHna Br,rrpamy n rueratrxoAii
cKrraAae 25 pa3vr. BurcopracraHrur AoAarKoBo i:ouopSnax Kpr,rBHX ropoAxye
icnTraH-nx ABox HEsarIe)KHI4x Kprdrr-r'ocncreM i Mo)rlrrpreicrro uaparreJrbrinx
odqracnern. LIe aoaarxoBo ycyBae 3arpo3y araxrl cropouninar{ KaHarraMrr, rrorBoro€
TrrRr4AKo.qim a6o AoBx{raHy ceKperroro KJrroqa y lpa pmu.

2. Buepme 3arrporloHoBaHo MoAenb inxancynxqii Krroqa CSIKE 3
panroMisauielo 3 o.I{HIdM ceancoM uepe.ua.ri i o.ururu sinKpr.rrrdu K[ror{eM samicrr,
ABox y nopimuHni s CSIDH. MoAenr rpyHTyerbcfl Ha Br4riaAKoBomy au6opi oaHiei
3 Hellr{Klriqnrrx KpI4BIrx E4rap4ca ra Br{[a"qKoBoMy nra6opi cryrreHrr isorenii Ha
KoxffroMy rpoqi Jraril$oxKa isorenift. Tarraft Brarra,qKoBuia rlultp € iursTepuarr4Bo]o
MeroIzIM nupinnronaHrul qacy BI{KoHaHrur rpSmonoi onepaqii nocririlloro cacy
CSiiiH, qo IrE BIaKrfIaKae mrlElioro =Gimmennx nacJ* Br{Korranr*r a:rroparr,ry i
ycyBae 3arpo3y araKl4 croporurftr,tl4 KaHiLrIaMer. IIe .qo3BoJrf,e y4eiui cKoporrarrlr rrac
Ha o6naiH Kr-rloqaMr.r i ninnHruye 3ariurbrry runraru<ogiro y Aea pffivr.

3. VnocxoHaJreHo MeroA o6qrcreril{r i rra6opy crpyKrypr{ isoreHifr y
KpnrrroanroplilrMax CSIDH Ira KpI{BI{x Egnap4ca. O6.rncfiernlfl isoreHnax $yru<r1ifi
fryrrxqii E(R) Br4fralKoBoi roqxra R saMimoer"Gc{ na 6inrm rrpocre o6qracnenHs
rapaMerpy d isorennoi rpueoi. llpn UEoMy Br{KoHyrorbc{ MeHrrr sarparni onepaqii,
notr'g3aHi si cKallrrlpnlaMr4 MHoxeHrrrIMr{ BrrlratrKoBl{x roqoK Ha qr4c.1To, rqo
rpr,rcKoproe odqucneHlrr nopsAKy roqoK i Ha4ae rpprcKopeHHfl arrroplrrruy 6inrru
Hi;x y z= pixie. Bnfip riipyrTypia uryiisiiie isui-sHifi sa paxyiion uxolru.ieHex ix
gianasorry.qae riHifiHy orIiHKy rpr{cKopenH{ ilJrropprrrlry n 1,5 pa3}r.

4.Ha6yn roAitrlbrlloro po3BI{tKy MeroA CRS Ha Hecylepcr.rgryrrrpHr,rx
(opaunapnnx) KpI,IBax ra uo4iny cercperin [iSSi-ferrrrMaHa Ha isoreHirx
opA?IHapHL{x neqraxniwrrax rcpr.rBr{x EqeapAca. 3auicrr IBox isolropfrnux
Kpr4lrrocr4creM B arrropl{rMi CSIDH nepexil ao i{I(E ropo4x{ye qorrrpr.{ nesalexni
Kpl4rmocucreMl4 3 Mox{JIIaBicuo napaneJrbnrD( o6.naclenr. Ife .uae oqisry Br,rrparuy
TnBI4{Kocri obqplcJIenb y qorl.Ipu pa3u. Oqisna saraJrbnoro Bprrpamy rrrnugr<ocri
o6.racrerrb Aocflra€ :.zn pasie.



Teoperu.Ine 3HarIeHHfl p$yJrnrarin 4uceprarlii'. Pesyrmrarrd AocJri4xeur
upegcranneni y euruf,Ii HayKoBrax rloJroxerrr, nracuonxin i perolreHnaqifi.
Pospo6neni anroporu i erarna"{eni y rrdceprarlii nayroni nonoxeHnr, Br,rcHoBKH Ta
upouosuuii Marorb nucoxuft pieeur odroynrosaHocri. Onparr,nosago 3HarrHv
rintnicru HayKoBr.{x ra ($axonl{x ruKepeu nirqprsu{nm< i :apydixrurx Bqeur,rx,
s.qificueno 1x ananis ra 3arrporroHoBilno slacHi ni4xo4ra, Iqo croclrorbcfl
nurrnqernrs rrFEIKo.{ii rcpmrronporoKonin, rqo odpodnxemcx r iH(foprvraqifuo-
rorvryHixaqifunax cr4creMax ui4npraeiucre Kpr4rrauHoi infrpacrpyKTyper
A$px{aEH !rx t)pi-aH I i}.

.{uceprauir xapaKTepllrcyerrc.fi HayKoBoro rnu6rmoro ra noriqnicrro.
A6pauor C.B. soro4ie rpyHroBur4Mr4 3HaHHrMr4 [peAMera Aocfli,uxeHrur, a raKoxr
ruero.4onorii AoctigxeHr. OurosHi rroJroxeHrur, Br{cHoBKr{ Ta penouengaqii
Teoperr,rrluoro ra rlpaKTr{rlHoro xapaKTepy e odrpysroBanr{Mu Ta ,uocroBiprnryu.
PerynsraroM flpoBerenoro Hayr(oBoro AocnirxeHr{lr e nocflrnenru{ srrsHaqegoi
MeTI/t IIIJUTXOM BI4KoHaIil{lI IIOCTaBJIeHLD( .4IiICepTaHTOM 3aBAaI{b, npo I{o cai4uarr
Br4cHoBKr4 Ao Koxcroro pos.qily ra wrcepraqii 3ararroM.

[parru.rHe BHarreHHfl p$yJlrrarin lnceprauii nonmae B Hacry[rroMy:
Ennaruiqiirafi FosiiiaroR r:exHi;;:urifi Aeiiiailpytsaiir i rqii,iSrog-lir.6 Ao i-riirBn
loreHrlifmrfi Moxrraeocreft 3JIoMy icnyrourx alropr.rruin uruspynamrr 3a
AofloMororo nrerolis PQC, I4o, B roft cauaft Hac, [pr{3Bo.rurrb .Uo fiolrBrr HoBI{x
norerulifourx 3arpo3 ,Unx uignprreMcrB Kpr4rrrrrHoi in(ppacrpyKTypr{, Iepx{aBHrdx
opranis, [prrBarnoro ceKTopy ra oKpeMr{x rpoMalflla.

Came qi rpen,qa o6yuornrororb fipaxTnrrny 3naqyruicrr sarrpononoranr4x B

nocnilxernri ueroAin nlocroHarreHrur cricreM rmaftpyralnrr na ourosi eninrflsHux
KpLIBI{X E4eapgca. Po:runyro .Unfl rrpaKTurlnoro Br{Koplrcranmfl narufoxxis
isorerrift enirrruqrury KpITBID( E4nap4ca Har flpocrr{Mr{ rroJurMlr B PQC
ilFFiiricaiFcpFiriiax clisniFi ffiftSi-l*iijilviaiia .Eiifi iri5sliiqenrix iiiapign*Eii ra
6esneKr.I B yMoBax araK croponnirura KaHaJraMrir. Pospo6leHo noni HayKoBo
o6qpyrrrosani N{eroAu i amopl4rMr{ $ynrcqiouyBarru{ Kpr{rrrocucreMn na ocgosi
apn&Meflafl.I narn+oxris i:oreHifi eJrinrr.rrrHax Kpr4Br.rx E4uap4ca, r{o 3MeHrrrye
cxnaxnicm po3paxyHKlBcKJIaAflcTb po3paxyHKlB .4o 3'2s pa3iB y nopirnnruri : aJrrOpr{TMaMr{, sri
BaKopl{croByrorbcf, y rronepe"rurtx amopr.rrMix. 3anpononoBano irosur? mero4 i
crBopeHo ni4uonigHy roun'rorepny rporpaMy po3paxyffiy isoreuifi, y sKoi
o6.nac:noerncn rinrru oAnH rrapaMerp d rpuroi Ezpap,qca 6es cKJra,qHoro
po3paxyl{Ky isorennoi $pmqii rp(R), rqo 3rrarrHo nrgnrarqy€ rrrRrrAKicrr po6orra
aiinffFiarTviJ*. A : ypaxyEaiiiifiRi criaciii.iH EFffvtfrr iqa.Ea cri*xccri i mepi.Ex*cri
acI{MeTpI{tIHLIx KpIflTOcLIcTeM IlporronyeTbc-fl 3acTocyBaHlrf, cynepcirrrympHrax
KBaAparr{qHl/rx i cxpy.reruax enin:nasHr,rx KpraBrrx E4rap [aa p.nfl Br4Kopr,rcraHrrrr B
cyracHr4x acl,IMerpllql{prx Splr[Tocr,rcreMax. Tarox orpr4MaHo uoAeni alropraruie
sa i:orenisx neruar<liqurax CKE, sxi NroxHa Br{Kopr,rcroByBaltra ua nparcnui s
BpaxYBaHHflM nponononanltx uogepni:arlift. flitx rrpanTrrrHoro 3acrocyBaggfl
rlorpl4MaHr{x HayKoBr4x p*ynrrarir pospodneHo rrporpaMHe sadesueqeH}ur, -flKe

AO3BOJT-IC BI,TKOHaTIA MOAcJIIOBaHTT| ra resryBa]Hrr.'I SalllponoHoBal{r4x Kpr.turocHcreM.
Anpodaqia p*y.rrurarie gntrpraqii'. Ocnoeni reoperr{rrni ra upaxrrauri

pe3yxbrarl4 5ynsnpeAcraBneni ra o6ronopeni e xo,{i pflAy HayKoBr{x xon$eperqifi:



1. Workshop on Cybersecurity Providing in Information and
Telecommunication Systems (CPITS), 2022,2a23 (aniui; i2024 (u. Kuib).

2. workshop on classic, Quantum, and Post-Quantum cryptography (cepc),
2023 (rra. Kratn).

3. I{uSpoea rpancSoprraauir $inancoeoi cracreura Ynpaum ra rpain V-4 e
yMoBax erpoinrerp wi| 2024 (u [y6mna).

4. Iutp opuardft no -rolaylrixarliftri rexnonorii ra ri6ep desnexa (IKTK ), 2A24
(u. Xapxin).

iiyfirrirauii'. OcHoeHi pr:yr:rrarr{ Anceprauii rncrirrreHo y i i Ha-viroer{x
rrydrixallisx, is nrx yci y cniranropcrei: 1 crar:rs (y cuinaeropcrei) y HayroBrrx
BIlIilHIrltx, BKJIroqeHIlx Ha Aarry orrydnixynaHHlr Ao rrepenir<y uaponux ([axonrax
BI4IiIrIb Yrpatnu; 3 crarri (: rnor yci y cninanropcrni) y nepio4raunrx HayxoBr{x
BrlrlztHrrrrx. npoinner<coBaHrlrx B HayKoMeTpr4rIHLrX 6a:ax I:lHr{x scopus i web of
Science Core Collection; 7 naynoerax rrydnir<aqifi (s rum 5 y cuinanropcrni), y.{Kr4x
AoAarKoBo ni4o6paxeno pe3ynbrarr{ Al,Iceprarlii. Haynoni pesynrrarr4 .qracepraqii
rroBHoK) uiporo euceirneHo y Hayxornx nydniraqixx,

iinyxuei eftifrttt7tti, ottyflnixoeani;v iiiiynttnux audamnn:q niii-tiaE eiiilx ,iir
damy onydnircyasHHn do nepenixy Haynosax Qaxoeux audaab Vt<puinu:
1. Bessalov, A., Kovalchuk, L., & Abramov, s. (z0zz). paruonrisarlif,

alropl4rMy CSIDH Ha KBaAparIarIHIrx ra cKpyqeHux Kpr,rBr.rx E4uapga. Enercmpouue
$axoee Hq)Ko6e eudauun <Ki6ep6esneKa: oceima, HayK€t, mexuirca>, T(17\, IzB-
1 4 4 . https : I I da i. or gl | 0 .2892 5 I 2 6 63 - 4 023 .2022 . 17 . 128 | 4 4

Hayxoei cmammi, onydnixoeani y nepioduaHux HayKonttx audauaax,
npoindexconuHax y 6asax duaux Scopus i Web of Science Core Collection:

1. Bessalcr,', A., & Abiamov, S. Q,#22). Speeial Frcpeities af the paint
Addition Law for Non-Cyclic Edwards Curves. Cybernetics and Systems Analysis,
58(683),851-861. 2022 https://doi.orgl10.1007/s10559-023-00518-w(Scopus Q3)2. Bessalov, v., & Abramov, s. (2023). pec csIKE Algorithm on Non-
Cyclic Edwards Curves. Cybernetics and Systems Analysis,59(6), 867-879.2023
https ://doi. org/ 1 0. 1 007/s 1 05 5 9-023 -00622:x (Scopus Q3 )

3. Bessalov, A., Sokolov, V., & Abramov, S. (2024). Efficient
Comrnutative PQC Algorithms on Isogenies of Edwards Curves. Cryptography,
8(3), l*r7. https://doi.ore/10.3390/cryptography8030038 (scopus e2 &.
III^CI\
VY VIJ 

'

Hayxoei ny6nircu4iI, y nrax dodumrcoao suceinuteHo puyJtbmamu ducepmaqii:
1. Bessanov, A., Sokolov, V., Skladannyi, p., Abramov, S., & Zhyltsov, O.

Q022) Modeling CSIKE Algorithm on ).lon-Cyclic Edwards Curves. In Workshop
on Cybersecurity Providing in Information and Telecornmunication Systems
(CPITS), 3288, 1*10. (Scopus).

2. Bessalov, A., Abramov, s., sokolov, v., & Mazuq N. (2023) CSIKE-ENC
Combined Encryption Scheme with Optimized Degrees oflsogeny Distribution. In



Workshop on Cybersecurity Providing in Information and Telecommunication
Systems (CPITS), 3421, 3645. (Scopus).

3. Bessalov, A., Abramov, S., Sokolov, V., Skladannyi, p., & Zhyltsov, O.
Q023\. Multifunctional CRS Encrwtion Scheme on Isogenies of Non-
Supersingular Edwards Curves. In Workshop on Classic, Quantum, and Post-
Quantum Cryptography (CQPC), 3504, 12.-25. (Scopus),

4. Abramov, s., Bessalov, A., & sokolov, v. (2023). Properties of Isogeny
Graph ofNon-Cyclic Edwards Curves. In Workshop on Cybersecurity Providing in
infur-nraiiun and Tcieiiuinimrduatiun Systens ii (CFiTS-ii), 3550, 23'i-239.
(Scopus).

5. Abramov, S., sokolov, v., & Abramov, v, (2024). Research of the Graphic
Model of the Points of the Elliptic Curve in the Edward Form. In Workshop on
Cybersecurity Providing in Information and Telecommunication Systems II
(CPITS-II), 3826, 1 74-i I 1. (Scopus).

6. A6pauon, C.B. (2024). Anroprarna iruraucynxqii Krroqa Ha KprrBHX
E4nap4ca. Ha lVMixHapoaHift HayKoBo-nparuruHift iHrepner-roHdrepenqii
<Ifia$pona ryanctpopMarlifl (pilranconoi cracreuu Vrpairlra ra rpain V-4 s yN{oBax
ceiluiiirei-pagiili, Ii, I 8-i 04.

7. A6pauon, C.B. Q\zq.,{ocnraxeHlrr crpyKTypr,rrpaipaisoreHifteninfl.rsHoi
rpunoi Ensap,4ca. Ha Mixnapoxnift HayKoBo-rexnisuift xon$eperqii
<IH$opMarliftno-rcouynixaqifrHi rexnonorii ra xidep6esueno (IKTK), 200-201.

Ocoducrufi BHecoK sgo6yna.ra. flrcepraqir e canrocriftnoro HayKoBoro

{Paqero, r sKifi snceirneHo sracui i4ei i pospodnu aBropa, rqo Ao3BoJrr{Jrr{
rupiuuna nocranresi 3aBAaHluI. Po6ora uicrum reoperravui Ta uero4rarui
floJroxeHH.{ i szcHorKr,I, c$opnaymosani s4o6ynauxoro ocodracro. Bmopucrani r
Aucepraqii 1,4ei; rroJloxteHrur qI4 riuo:resu irrmnx anropin Mzrrorb siAnoeilld
iicrci.iiraiiiiri i mmi;pacraiii:mme a;rx niSlipimreiii;x iSeii 

=5a6y'ra=ia.Y crarri <Randomization of CSIDH Algorithm on Quadratic and Twisted
Edwards Curves> ory6nixonaniff y cuiranropcrni, BHecoK Adpauona C.B. rroJrflrae
r orn.n4i icrryrounx ni.qxo.[iB 4o uapimeHrur rrpo6nennn i o6roropeHr{lr runrxis ii
nupimerurr, rqo 3araloM cKJra.{ae 35Yo TeKcry crarri.

Y c:rarri <Special Properties of the Point Addition Law fbr Non-Cyclic
Edwards Curves> ouydninosaHifi y cuinamopcrei, BHecoK A6pauona C.B. rroJu{rae
B ruranisi oco6nunra< BJracrldBocreft ,qnox xnacin KBa,qparr{rrHrD( i cnpyverux
KpI,rBr,D( E.LapAca Ha.U rlpocrr{M IroJIeM, [oB'-f,3arilD( s lxHboro nertrmniwroro
c?FjHTiF*lc i :ieTicBil*?*rc 3axsiiy .E*,EaEaiiTrr rcE{cx, y crBapsimi i;cgeiii .l*=icti

rpunoi Eleap.Uca, rqo 3araloM cKnaAae 4Ao/o TeKcry crarri.
y crarri (PQC CSIKE Algorithm on Non-Cyclic Edwards Curves>

orrydninonanift y cniuaeropcrni, BHecoK A6parvrona C,B. rroJrflra€ y o6roeopenni ra
peadsaqii iaei siAl,{onr.r eiA odsucrexHfl isoreHHoi Syffcrlii g(R) erilal6o3oi
Toqxr{ ft, r{o sariuloNr cKJra.qae 407o rexcry crarri.

V crami <Efficient Commutative PQC Algorithms on lsogenies of Edwards
Curves>l ony6nfucoeaHift y cuinanropcrei, BHecoK Adpauora C.B. rroJr{ra€ y
crBopeHHi nporpauuoro sadesneqeuHtr po3paxyuxir i AocnhxeuHlt snacrslocrefi
crircrsMr4, rqo 3araJrOM cKJraAaeSjYo T€KcTy crarri.



V crarri <Modeling CSIKE Algorithm on Non-Cyclic Edwards Curves>
orry6ninosauifi y cuinanropcrni, BHecoK Adparuoea C.B. rrolrma€ y po:po6rli fqei
BI4KopIdcraHHl B aJlropl4tui CSIKE neqzrriqrnrx Kpr.{Br{x E4nap.4ca, crnopenni
rroorpaM ra Do3oaxvsr<b [apaMerpiB naoaeni uLmoDr.{TMv CSIKE Ha Heur{KJrisHr,rx
Kpr{Br4x Elrap4ca, rqo 3araJroM cKtraAae 4ilo/o TeKcry crarri.

y crarri (CSIKE-ENC Combined Encryption Scheme with Optimized
Degrees of isogeny Distributiom ouydnironanifr y cninarropcrni, BHecoK
Adpauona C.B. rroJlrrae y crBopeHHi :aralrnoi cxeMra rcoru6irrynanHr
nnaxepHisoeauor-o acr4METpI{.IHr}ro alir-oprirMy r{a Kfirirt{x E4rapgca is
cuMerpldrtrrr.{Mu arrropr{TMaMl,I 3 aBTeHTl4$iraqiero, a raKom crBopeHH.fl
KoM['rorepnoi uo4eni r<onr6inonanoi crrcreMr{ ra ii uporpaMyBaHrrr, rqo 3araJroM
cKJraAae 357o rencry crarri.

V crarri <Multifunctional CRS Encrlption Scheme on Isogenies of Non-
Supersingular Edwards Curves> onydnironanift y cninaeropcrei, BHecoK
A6pauona C.B. rloJlf,ra€ y roMy, uro spo6neno or{iHlcu nracrrasocreft AJrr
noptrnxr*rx Kpurrroanropuruin CSIDH i RCNSE, BHKoHaHo po3paxyHKr.r Arrr
crBopeul{n IuoAeni KplrrrrocracreMr{ na 4-x crerre}urx isoreHift {3,5,7,37} HaA rroJreM
Fu53 .Eirx n-apli -KBaApartFl-doro Kpy.ic-iiiia = nopt.4Kannm 840 i 888. rtro iarai-rom
cKnanae 307o rercry crarri.

Y crarri <Properties of Isogeny Graph of Non-Cyclic Edwards Curves>
ouy6ntxosauift y cniearropcrni, BHecoK A6panrona C.B. rroJr-rrae y o6uracneuufl
rpaaby i slaflerreHlul 3aKoHouipnocrefi fioro isorenift, rqo 3araJroM cK[a"r{ae 85Vo
TeKL;Ty CTaTTl.

V crarri <Research ofthe Graphic Model ofthe Points ofthe Elliptic Curve in
the Edward Fornu ony6nirosaHifi y cuinarropcrei, BHecoK Adpauoua C.B.
rroJu[rae y po3p axyrffiy nro.4eni eKcrroHarilIironarurs erinrlrsHo i nprmoi, creoperuri
ma6.narr3, ,Ei-ix o6=iiiiJiferiiili fioprEr{=}i T'-{cii i npara.t: Fsi{oEicTFyKiiii Tcsuir Jr

ruadnoni, rqo saraJloM cKnalae T}YoTeKcry crarri.
crpyrrypa ra o6csr 4ucepraqii'. fincepraurx cKrra,{aerbc{ :i Bcr},rrry,

r[orl.{pbox pos4inin, sucHonriB, cr]I{cKy Br.rKoprrcraHr,rx lxrepeJr is 76 uainreH},tsanr,
ua 9 cropinrax i 3 .qo.qarxis. 3aranrtxfir o6csr po6ona araHoBrrrb 161 cropiHnra,
cepeA ,[KrlD( 149 cropiHoK - ocnoBgoro reKcry, 18 piacynxiB i 16 ra6:naur.

Ouinrca MoBI{ Ta crI{JIro 4racepraqii'. ,{uceprarlix Harrr{caua HayKoBo}o
yrpatllcrnolo MoBoIo. Crunr BI4KnaAy uarepiany roriqnr.rfi i uocrigonnrafi. 3naicr
po6orra noeHicrro sucsirrroe pe3ynbrarrr HayKonux Aocni.Exreur. Tercr po6ora nrae
civiEicjic*i iifuiicaicr, iicriiiEc=-icia i =arepmeaicm, iEc 

=a#esfieq,.e 
:;e;:xicr; i

4ocrynnicru cnpnftrurrr{ uarepiany.
[orpranranns sAo6yBarleM anageuiunoi 4odpoqecHocri n gucepraqii ra

HayKoBHx ny6lixaqiRx, e tilKLIx nuceirreno Haymoni pe:y.rrrrarr.r 4racepraqii.
Ha rtiAcrasi eraB'renoro reKcry Anceprarlii i uayroerax rry6lircartifi, pesynrrarin
aBTot\darl43cnanoi neperiprra na nnariar ra ix encrreprrroi oltinxH, BCTaHoBiieHo, rqo
Irlceprarlix i naytconi ry6lixaqii er,rKoualri cauocrifino, He ruicrgrr analeuiuuoro
nrariary, tpalrcra$irarlii, 1|adpurardii.

BilnoBilnicrr Arrceprallii eunroraMr ulo npeAcraBJrff rorr,cfl Ao AHcepraqifi
na sgodyrrfi cryneHs rorcTop Si"uoco$ii. ,{ucepraqia A6pannona C.8., Ha reMy



<MoAeni Ta MeroAI4 ni4nuuleuur runu4ro4ii alropuruy CSIDH Ha ocHosi
cynepcl,IHrynflpl{I4x cKpyqeHl{x Kpr4Br4x E4nap4ca> e 3aBeprueHr4M HayKoBr4M

4oc,ri4x<eHH.qM, B -flKoMy orprlMaHo Honi odrpyHroeaui pe3ynbrarra. lxcepraqirc
BI4KoHaHo Ha AocTaTHLo Bl{coKonay pinui, iT pesyntTaTu MaroTb HayKoBy uonusuy i
ilpaKrurrHy sua.lurraicrn. OcuosHi nororteHH.fl Ar4ceprarlii onydnir<oeaui B HayKoBr.rx

$axonux BI4.{aHH.nx i ui>rnapoAHl4x Br4AaHH-sx, Ir1o BXoAflTb Ao HayKoMerpr4r{Hr4x
6as Scoptts ra Web of Science Core Collection ra onpurroAHroBaJrr4cb Ha
uilcrapo4Hl4x HayI(oBo-npaKrI4rIHIdx non$epeur{i-sx. [raceprarlifiHe AocniAnrenu-s
eirnoeilae o6pauift reui, posxpranae ii cyrb ra ni4rnep4xye, u,to aBropoM
nosnicrro elapiueuo ilocraBJreHi y po6ori 3aBAaHH{.

PirueHHq:
1. [ucepraui.fl AdpaMoBa c.B,, Ha reMy <Mo4eni ra MeroAu niAeraueHHt

urnu4r<o4ii anropurruy CSIDH Ha ocuosi cyrepcr4HryrrrpHLrx cKpyqeHr4x Kpr4Br4x
E4aapAca>, IIoAaHa Ha s4o6yru cryneH{ AoKropa cpinoco$ii s rany:i 3HaHb
12 Iu$opuaqifiHi rexHonorii sa cneqiamnicrro 125 KiSep6esnexa, e 3aBeprxeHoro,
calltocrifiHoro poSororo, tuo tuicrurr HayKoBo odrpyuronani pe3ynbrarr4,
arryalr'uicrl, HayKoBy HoBI43Hy, Teoperr4rrHe ra npaKTr4qHe 3Har{eHuq i niAuoeiAae
nn. 5-9 llop.a4xy npI4cyAiI(eHH.a cryreHr AoKropa cpinoco$ii ra cKacyBaHHt
piureHHx pasonoi cneqialisoeaHoi s.reHoi payv 3aKnaAy uauloi ocniru, uayxoeoi
ycraHoBI{ rtpo npacyAr{eHH-s cryreH-rr AoKropa rf inocoSii, 3arBepA)KeHofo
rocraHoBoro Ka6inery MiHicrpin Vxpaiuu ni4 12.0I.2022 J\044 (si :uiHatru),
HaKa3y Minicrepcrea oceiru i uayxr.r VxpaiHra nia 12.01.2011 J\b40 <llpo
3arBepA)IteHH-{ Buvor Ao ocpopunennr 4racepraqii>, 3arBepA}r(eHoro
MiHicrepcrBoM rocruuii VxpaiHra 03.02,2017 saNsl 55/30023.

2. fiucepraqil A6paMoBa Ceprir Ba4unaoenqa ra uayxoni ny6nixaqii, y rrux
el4cniueuo Hayxoni pe3ynbrarLr 1acepraqii, nuxouano Ha HaJre)r(HoMy HayKoBoMy
pien i 3 AorpuMaHHrM aKaAeNni.rnoi 4oSpouecuocri.

3. A6panaon Ceprifi BaAuntoeur{ Ha Br{coKoMy pinHi onolo4ie uero4ororiero
ua1'xonoi Ai.sltsocri, na6ye reoperl4rrHl4x 3HaHb, niAnoniAnux yuiur, HaBr4rroK Ta
KoMrr ereHrHocrefi . 34o5yeau s irrH o nolo4ie iraarep ial ou.

4. PeroveHAyBarl4 Al4cepraqiro A6panrona C.B., Ha reMy <Moleni ra MeroAr4
ni4euuleuHl runuAxolii anropl4rMy CSIDH Ha ocuoei cyrepcrrHrynrpHr{x
cKpyr{eHl4x KpI4BI4x E4nap4ca> 4o ny6niqsoro 3axl4cry y pa:onifi cneqiali:oeaHifi
e.{eHifi pal.r 

^rrfl. 
rpacyA}Kennx A5paMoBy C.B. cryneHr AoKropa cpinococl ii s ra,rysi

3HaFIL l 2 IucpoplaaqifiHi rexHoJlorii :a cneuialruicrro 1 25 Ki6epdesnexa.

foroea-
r(aHAr4Aar rexniquvr x HayK, AorIeHT
sani4yrouufr rcaQ e4pn iu {l opr'.laqifi uoi
ra xi6epueru.ruoi SesneKa
ineni npocpecopa BoloAuMr4pa Eypruna
Kuincr roro crorr4rrHoro yH inepcr,rrery
inreHi Eopuca fpinueHra
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