
oT3bIB OOUIIUAJTbHOTO OIIIIOHEHTA

Ha Ar4cCeprarluoHHyro pa6ory Jlelrora EereHra_f, AH4peenuqa Ha reMy
<<CuHres flocrKBaHronoft cxeMbr nH Karr cyJr fl\trlr ceaHcoB oro KJrrorra>>,

npeAcraBneHHyrc Ha coucKanze yueuofi crenenu KaHAvAara rexHr4rrecK[x HayK
no c[eIII4&rIbHocrI4 2.3.6 <Mero4u I4 cl4cTeMbr 3arrlrrTbr rauQopruaquu,

uHQoprraaqr4oHHiur 6egonacuocrr>>

Arcrya.nrHocrb us6paHnofi reprsr

Tpa4zqnoHHhre

Qarropusar\krr4

acI4MMeTp[rIHbre KpI4[Tocr4CTeMhI

rIenbIX TII4CeJI Lr BbrqLICJIeHr4t

Al4cKperHoro norapnQrraa B KoHeqHbIx rpynlax. O4naro v3BecrHo, rrro npu

OAurana il3 TJIaBHIIX BbI3oBoB coBpeMeHuofi rpznrorpaQnu craJro p€BBr4Tr4e

KBAHTOBIIX gTr.IZCICHI,,Ifi.

OCHOBAHbI HA CJIOXHOCTI4

Iluil4qvr4 AocrarorlHo MoIrIHoro KBaHToBoro KoMnbrorepa o6e gru ga arrr4 MoryT
pelxarbcfl 3a [oJILIHoMI4ztrIbHoe BpeMr. lloerouy ceroAHr oco6yro aKryaJrbHocrb
npuo6peraet paspa6orra Kpl4rlTorpaQzuecrnx MexaHr,r3MoB, ycrofivunrrx K

KBAHTOBbIM ATAKAM.

3ua'rul\locrr 3Toro HanpaBJreHlrr noATBepx [aercfl He roJrbKo
TeopeTl4r{ecKl4Mrr rIccJreAoBaIJLtfll'[VI' HO 14 [paKTI4rrecKI4MI,I ]y|]F,L[\]1.rATUBaMU. B
pa3HbIX crpaHax BeAercfl aKTI/'BHafl pa6ora no craHAaprvsa\vLr nocrKBaHToBbrx
perueHufi, qro noArBepxAaercr KoHKypcaMv NIST pec B cruA, Kpqc
Competition B lOxnoft Kopee, a rarcKe AerreJrbHocrbro poccuficroft pa6ovefi
rpyrlnbl TK26, 3aHl,IMaloqeficx cos4aHzeM cxeMbr r4HKa[cyJr rrJrrvr ceaHcoBoro
KJIroqa, ycrofivznofi r uapylrl4TeJrlo c AocrynoM K KBaHToBoMy KoMflbrorepy. B
KaqecrBe oAHofi vrs ztrlbrepHarl4B acr4MMerpr4qHbrM Kpr4[Tocr4creMaM
paccMarpu Barorcr cxeMbr, ocHoBaHHbre Ha rroMexoycrofi .rplsrrx KoAax.

flepnofi ro4onofi KpI4nrocl4creuofi cqrlTaercr cxeMa Po6epra Mar-3lnca,
rIpeAJIolKeHHat s 1978 roAy pI ocHoBaHHafl Ha KoAax fonnu. Ha ee ocHose 6rrr
co3AaH nporoKon IaHKa[cyJr flrlvv ceaHcoBoro Krroqa NTS-KEM, yqacrBosasu[fi
B KoHKypce NIST PQC, a no3AHee o6re4raHennufi c rpoeKrorvr Classic McEliece,
BoIrIeAIxt4M B qLIcJIo QHHalzcroB KoHKypca. Croftrocrr Original McEliece pr

cBt3aHHbIx c neft peruennfi, B qacrHocrr,r, onpeAeJrflercr rpyAHocrbro 3aAarru

AeKoAI'IpoBaHkrfl clyuafiHoro KoAa, Arta Koropofi nora ue uafi4eno e$Qexrr4BHoro
KBaHToBofo aJlropl4rrraa. Brraecre c reM cyrqecrBeHHbrM HeAocrarKoM cxeM Ha
KoAax fonnrr ocraerct 6olrruoft pa3Mep orKpbrroro Krroqa. CrperuleHrae
yMeHbIuI,ITb ero npLIBeJro K I4ccJreAoBaHr4ro Apyrr4x ceMeficrs KoAoB, BKJrroqzur

KoAbI Pn4a-ConoMoHa, Pz4a-ManJrepa, aare6po-reoMerpr4qecKr4e KoAbr 14 KoAbr c
Hngrofi [JlorHocrblo [poBepoK Ha qerHocrb. OAuaro grl,r norlbrrKr4 He rrpr4Benr4 K
ycnexy, [ocKoJIbI(y l.lrfl. coorBercrByroqr4x Kpr4nrocrlcreM 6stlu uafi4eurr
eQ0ercrraeHhle crpyKTypHble araKr4. Baxno vr ro, rrro KoAbr fonnu orHocrrcr K



KJIaccy zuIbrepHaHTHbIX KoAoB. ,{nr ueroropblx rrx KJraccoB y)Ke npeAJro}KeHbr

crpyKTypHbre araKra, a eQQeKTr.rBHar araKa 6rua Hafi4eua v rJrr_ oAHofo vrs

KJIaccoB uoArlpocrpaHcrBeHHblx noAKoAoB KoAoB Pz.qa-ConoMoHa. TaKxe
rrpr4HaAJrexarrlr4x K arrbTepHaHTHbrM KoAaM.

Tarzru o6pasoru, HecMorpt Ha cyqecrBoBaHve crofirptx cxeM, 3a1arra
[ot4cKa HoBbIX eQQerrzuHo AeKoALIpyeMhrx noMexoycroft.rzsrrx KoAoB ocraerct
arryanrHofi. He vcKJIIoqeHo, qro B 6y4yrqena no-flBrrcr sQ$errlrnnrre
crpyKTypHble araKLI Lr Ha Apyrl4e KJraccbr KoAoB fonnrr. lloerorvry ro-flpexHeMy
BalKHa paspa6oilca HoBbIx KoAoBbIX rcoucrpyrqufi, no3BoJrrrculnx co3AaBarb
KpI{[TocI'IcreMbI Tnrra Max-3nvca c Bbrcorofi crofirocrbro r,r MeHbrru4M pa3MepoM

oTKpbrTor-o Krroqa.

Crenenr o6ocnosaHHocru HayqHbrx noJrorr(eHnfi, nunoAoB n
peKoMeHAaqufi , cQoprvryn rpoBaHHbrx B Ar{cceprarlnll

HayuHrre pe3yJrbrarbr, noJroxeHrlr, BbrBoAhr v peKoMeHAat\vrvr)

I,I3JIo)I(eHHbIe B llldcceprarJvrvr, o6ocHosaHrr B xoAe, KaK Teoperr,rrrecKr4x

uccneAoBalJuit, TaK 14 ilpv upoBeAeHl4rl BbrqvcJrrlTeJrbHbrx 3Kc[epvMeHToB 14

co3AaHI4I4 EUIropI4TMoB o6pa6orru r,rH$oprvraquz. 3ro [oArBepxAaercr r4x

anpo6aqzeft sa HayqHbIX xon$epeHr\vrflx, Koropbre AocrarorrHo noJrHo t43Jrararor

KJrroqeBhle pe3ynbrarbl I4ccJre4loBanrurr, a rarur(e BHeApeHr4eM pe3yJrbraroB pa6orrr
B o6pasonareJrbrryrc v HayqHo-npaKTrrqecKyro AerreJrbHocrb, qro
n oATBepx [aeT cfl aKTaMr4 BHeApeHr,rr.

HayvHar HoBrr3Ha pe3yJrbraroB, HayqHbrx rroJroxenufi BbrBoAoB rr

peKoMeHAaqufi n rlx 3HarrrrMocrb
B 4uccep'ta\w [oryqeH p.aA HoBbrx HayqHbrx pe3ynbraroB, K ocHoBHbrM

r,r3 KoTopbrx MolrcHo oTHecTr4 cneAyroq[e:
l. Paspa6oraurr u [porpaMMHo pealr,BoBaHbr iurropr4rMbr

uruQpoeauux 14 pacurz0poBannfl KpprflTocrrcreMbr rlrna Max-3luca Ha

ocHoBe D-ro4on. B qacrHocrlr, pa3pa6oraHrr v peiurr43oBaHbr

AJITOPI,ITMI4qCCKAfl MOACJIb ACKOAI,IPOBAHVfl C TAPAHTI4POBAHHbIM

r4crrpaBJreHr4eM orura6orc Nrfl D-ro4on, orJrr4qarouarcr [pr4MeHeHr{eM

Ma)KOpr4TapHOfO [oAXOAa K AeKOAr4pOBaHr4rO, V UrJrfopr,rrMbr

Bepo.rrrHocrHoro AeKoAr4poBaHVfl D-rO4On Ha OCHOBe KOAOB PZla-MarUrepa,
orJll4qarcql4ecr AeKoAl4poBaHr4eru orun6oK B KoJrr4rrecrBe, flpeBbrrxarculeM

noJIoBI,IHy KOAOBOTO paCCTOflHr4r, H [O3Bonrrcque 3a CrreT gTOrO COKpaTHTb

pa3Mep orKphrroro KJIroqa. llocrpoeHHrre zrnropr4TMbr o6ecue.ruBaror
e$ QerrunHoe pacuuQporaHrae B Kpv nrocr,rcreMe rr,rna Mar-3nra ca.

2. Paspa6oran v [porpaMMHo peaJrlr3oBaH uurroprrrM

o[peAeJreHI,It MHo)KecrBa cl,IJrbHhrx ra cra6rrx xmo.reft Kpl4trrocr4creMbr Ha

D-ro4ax Ha ocHoBe KoAoB Pz4a-ManJrepa, orrr4rrarcqwitcs,



I{cnoJIb3oBaHLIeM HafAeHHbIx Kpl,InrorpaQzqecKr4x cBoficrB pzBJroxc4Mocrr,r

crenenefi Illypa-AaaMapa D-ro4or Ha ocHoBe KoAoB pr,r4a-Marnepa B

rrprMyro cyMrnry KoAoB Pn4a-Marurepa, v nosnolfioqzfi eQoerruBlro
HaxoAr,rrb [apaMerprr crofirux ctrcreM Ha D-ro4ax.

3. Paspa6oraH aJrropr4TM roru6raHr,rposaHHofi uraKr Arr cra6ux
xrro.refi Kpr,rlrocr,rcreMbr rLrfra Mar-Snprca Ha ocHoBe D-ro4on,
orrlrqarcrqwficn [pr4MeHeHr,reM crpyrrypHoft arar<tr c qacrr{qHbrM

BOCCTaHOBJIeHI4eM CeKperHOrO KJrroqa AJrfl yBenuqeHrrr BeporrHocrr,r ycnexa
utaKr4 na runQporpaMMy. TeoperuuecKr4 noKa3auo r4 oKc[epvMeHT€rJrbHo
loATBepxAeHo, qro parpa6oranHrrft EUIropr4TM no3BoJrrer Arrfl cla6rrx
lcrrro.refi Kpznroc[creMbr 3Haqr.{TeJrbHo ylpocrt4Tb araKy Ha unQporpaMMy
OTHOCI,ITEJIrHO KIACCFIECTOft utaKr4 AeKoAr4poBaHr4eM no
raH Q oprr,raqr4oHHbrM coBoKy[HocrrM.

4. Ha ocnose paspa6oraHHbrx [oAXoAoB K AeKoAr4ponaHraro D-
KOAOB Ha KOAaX PZAa-MalJrepa, [ccJreAoBaHHbrx Kpr4[TofpaQzvecrux
csoficrs 3TI,Ix KoAoB L{ pe3yJrbraroB aHatru3a crofirocru [ocrpoeHa HoBat
Kpvnroct4creMa rr,rfla Man-3lnca, orlllqarcqarct npr,rMeHeHr,reM

KoHcrpyKrlnu D-roAon.
Hon[sna pe3yJrbraroB, noloxeuufi, BbrBoAoB u peKoMeHAaryuit,

cQoplaynnpoBaHHblx B Al,Icceprar\vwr, noATBepxAaercfl; orcyrcrBr4eM B AocrynHofi
nl'ITeparype pa6or c aHaJrorl4qHbrMr4 HayqHbrMlr v rexHr4qecKr4Mn perrreHvrMrr;
noJro)KIlTeJrbHbIMI4 or3brBaMr4 cnerlr4turr4croB Ha ony6nuroBaHHbre crarbr,r,

AoKJraAbI, [peAcraBJIeHHbIe Ha ronSeperulnrx; HarII4qveM cBr,rAereJrbcrBa o
rocyAapcrseHnofi perucrparlrrr4 rrporpaMMbr rurs 3BM.

TeoperuvecKafl 3HaqrrMocrb pe3yJrbraroB uccJreAoBaHrrq
TeoperuvecKl4e pe3yJrbrarbl, nolyrreHHbre B AaHHoM rlccJreAoBaHr4vr, B

qacrHocrll, cnoftctna [polrcBeAenvrfl Illypa-AaaMapa D-ro4on v pe3yJrbrarbr
aHaJrv3a crofirocru Kpl,Inrocl,IcreMbr Ha grr,rx KoAax MoryT [crroJrb3oBarbcr KaK

IIpu 4alruefiruerra r43yqeHr4lr Kptrrrrocr4creM Ha D-ro4ax, Hanpr,rMep, Nrfl.
yrotIHeHLIt MHoxecrB cI,IJrbHbIx z cna6rrx xlrcqefi nocrpoeHHoft rcpr,rurocr4creMbr,

TaK I4 npl4 pa3pa6orre KoAoBbIX Kpl4rlTocr,rcreM Ha ocHoBe noAKoAon upxnaofi
cyMMbr KoAoB.

[parcruvecKas rleHHocrb pa6oru
floctpoeu Hafl. acLrMMerpl4 qHarr KoAoBaf, Kpv [Tocr4creM a rvrra Mar- Sluca

Ha D-r<o4ax Ha ocHoBe KoAoB PzAa-ManJrepa

crofircocrrro rlpI,r co[ocraBr4MoM pzrMepe KJrroqa,

Krroqa npr4 conocraszrdofi crofirocru, tu6o 6onrueft
pa3Mepe KJrroqa no cpaBHeHvrc c cr4creMofi Original
npr4MeHrTb npeAJroxeHHyro cr4cTeMy B

o6ra4aer lz6o 6onrurefi
nu6o MeHbrrrr4M pa3MepoM

crofirocrrrc npv MeHbrrreM

McEliece. 3ro no3BoJrrer

cxeMax o6ecneqenu.g



KoHQI4AeHIII'I€urbHocrI,I AaHHhrx, Hanpr,rM€p, 4,l-tr LtHKarrcyn rrryrv ceaHcoBoro Krroqa
cl4MMerpl4'rHoft KpI,InrocI,IcreMbI krltv Nrfl rroBhrllreHl,r.rr 3alrlzqeHHocrr4 AaHH6IX,
qtrplryJll4pyloql4x B wnQoprraaql4oHHblx cllcreMax, 3& cqer r,rcnoJrb3oBaHvfl
paHAoMt43I4poBaHHoI'o urraSponaHza. Paspa6oraHnrrfi reoperr.rKo-rpaQonrrfi
noAxoA K AeKoALIpoBaHI4Io D-ro4oe I4, B qacrHocrtr, TeH3opHoro [pot43BeAeHr,rt
KOAOB MOXer [pl4MeHtrbct B 3aAaqe 3arrlt4Tbr or rroMex B KaHeurax cBfl3h^

{ocrouepHocrb HayqHblx pe3yJrbraroB, HayqHbrx rroJroxeHnfi,
Bbr BoAoB r| peKoMeH4aqufi , cQoprvry.nupoBaHHbrx B Arrcceprarlrr H

[ocronepHocrb [onyrleHHhrx pe3yJrbraroB u o6ocHoBaHHocrb HayqHhrx
nonoxesufi [oATBepxAaercr KoppeKTHocrbro MareMarrrqecKlrx BbrKJra.rIoK kr

AOKa3areJIbCTB TeOpeM, a raKxe sKCnepvMeHTaJrbHbrMH r,rccJreAoBaHpr.f,Mr4.

Oqeuna coAep?I(anuq A[ccep rar\trvr, creneHn eE ra ne pru6nnocru,
noATBeplr(AeHrre ny6.nurcaqnfi anropa

Bo BBeAeHn[ o6ocHosrrBaercr aKryzurbHocrb reMhr, Aaercr o6rop
JII4TeparypbI, Qoprvrynzpylorct IIeJrb vr 3aAa.clv prccJreAoB aHvrfl., pacKphrBarorct
HayqHar HoBI43Ha I4 npaKTl4qecKa.fl 3HaqvMoc:rr pa6orrr, [pr,rBoArrcr [oJro]KeHvtq,
BblHoct4Mbre Ha 3alrlllry, cBeAeHI4t o6 anpo6aqwu pe3yJrbraroB vr KparKoe
coAepxaHlre ruraB.

B nepnofi rJraBe paccMarpvlBarorcfl acr,rMMerpkrrrHbre Kpr{nrocr4creMbr B

nporoKoJrax I4HKafICynflrIvLr ceaHcoBoro KJrroqa, a rapr(e rroAxoAbr K rrocrpoeHr4ro
HoBhrx KoAoBbIX KpI,I[TocI,IcreM. Zglaratorcg ocHoBHbre noHrrr4r reopr4r4
KOAI4pOBaHV[ Lr OCHOBbI Maxopr4TapHofo AeKoAr4poBaHvrfl., npr4MeHreMofo AErnee

AJIfl nocrpoeHll.f, AeKoAepa D-ro4on c rapaHTr.rpoBaHHbrM vc[paBJreHVeM ourz6or.
Bo nropofi rJraBe llccneAyrcrcr D-roArr v Lrx Kpr4rrrorpaSuvecrue

csoficrsa. Oupe4enrlorct ycJroBlrr pa3Jroxfl.rMocrr4 crenenefi lllypa.A4anaapa D-
KoAoB Ha ocHoBe KoAoB PI,I4a-Manrepa, a raKlr(e crporrcr rapaHTlrpoeaHHgfi u
BepotrHocrHble AeKoAepbI. fut BepotrHocrHbrx AeKoAepoB npr4BoArrct
3Kc[epr,rMeHraJrbHbre pe3yJrbrarbr, noArBepxAaroq[e llx eQQerrznHocrb.

B rperrefi r.lrase pazpa6arstBaercfl cxeMa r4HKarrcyJr flr\vrvr ceaHcoBoro
KJrIoqa Ha ocHoBe cl4creMbl Mar-3nnca Ha D-ro4ax v vccne1yercr ee crofirocrr.
Brr4elxrorcx cI{JIbHbIe 14 cra6rre KJrroqr4, Nrfl, cra6ux xnrcqefi onvcbrBaerct
rona6uuupoBaHHa-tl uraKa 14 orleHlrBaercr ee e$QerrunHocrb. litts ct4JrbHbrx
r<lrcqeft no46zparorafl flapaMerpbl npaKTr,rqecKoro npvMeHeHarfl. v npoBoAr4Tct
cpaBHeHr,re c cr4creMofi ua KoAax fonnrr.

B sarcrrloqeHlrrl I43JIox(eH ocHosHofi uayuurrfi pe3yJrbrar Ar4cceprarlvrvr) a
TaKlKe ct[oprraynupoBaHbl TeoperplqecKr4e v [paKTr,rqecKr4e pe3yJrbrarbr,
roryrreHHbre B pe3yJrbrare Ar4ccepraqnouuofi pa6oru.



B rrprrJroxeHurx npvBoArrct aKrbr o BHeApeHr,rr4 pe3ynbTaToB

cBr4AereJrbcrBo o rocyAapcreeHHofiAprccepraqr,rouHofi pa6orrr, a raKxe
perlr crparlur4 rporpaMMbr Arrf, 3BM.

,.{uccepraqna .rrBJlrerc.fl saneprudnnrru HayrrHo-r,rccJreAoBareJrbcKr4M

TpyAoM. 3agatu, [ocraBJIeHHbIe aBTopoM, pelreHhr noJrHocrbro, rleJrb
pr ccneAoB aHl./'fl AOCTrfHyTa.

OcnosHrre noJlox(enrrfl Avrcceprarlur4 ony6maroBaHbr B 9 HayqHbrx
fleqarHbrx pa6orax, B ToM qr,rcre: 3 - e BeAyrq[x perleH3vpyeMbrx HayqHbrx
)r(ypHarrax, BXoAflrrILrx B nepeqeHb BAK (rareropuz Kl, RSCI), 2 _ s HayqHbrx
perleH3r.{pyeMbrx xcypHarrax, rrHAeKcr{pyeMbrx B 6aze Scopus (Q3, qro
coorBercrByer Karefopr4r,r BAK K1), 4 - B Marepr4urax ron$epen\uir u Apyrnx
vr3l.aHnflx. llonyveuo cBlrAereJrbcrBo o rocyAapcrseHHofi perlrcrparlr4r{
rporpaMMhl AJIfl 3BM. Pesylrraru pa6orrr [poruJrr,r anpo6aqzro Ha HayqH6rx
ronQepeHrlr4.rrx pa3rr,rrrHoro ypoBrrJr.

CoorsercrBrre cfleqrraJrbHocrll

,{uccepralll4t coorBercrByer nacnopry nayvnofi crreqvurnbHocrrr 2.3.6. -
<Mero4rr v crlcreMbl 3arrllrrbl unQopnaaquu, uuQopMarl[oHnas 6esonacHocrb)) r{
oxBarbrBaer cJreryrcqr4e o6nacru trccJreAoBalF^vrfl' BXOArrqr4e B 9ry
cneqnarlbHocrb: <Zccle4oBaHnfl, s o6nacrz 6esouacHocrr,r Kpr4[TorpaSuvecrux

Kpr4rrorpaQzuecrux npLrMr,rTLrBoB,aJIropuTMoB,

[poToKoJroB.
Kpr,rrtrorpaSnuecrzx

3aqura raH$pacrpyKrypbr o6ecue.reHr,rr nprrMeHeHr4t
KpnnrorpaQuvecxux MeroAoB> (u. I9).

3aueqaHns rto ArcceprarlrroHnofi pa6ore
l. SrcnepunaeHrtlJlbHble orIeHKr4 (Hanprarvrep, r Ta6luqe 3) rroJre3Hbr, Ho

He Aalor o6ocHosaHzr srr6opa flapaMerpoB K t4I^u*BHe gMnr4prlqecKoro no46opa.
2. Orcyrcrnve cpaBHeHvrfl e coBpeMeHHbrMr4 rrocrKBaHToBbrMt4 KEM, He

ocHoBaHHbIMI4 Ha KoAax fonnrr. B pa6ote no4po6no cpaBHr,rBarorcr rrapaMerpbr c
OriginaliClassic McEliece, Ho Her cpaBHeHVr c Apyrr4Mr,r KoHKypeHraMr4 NIST,
TAKI4MI4, rar BIKE, HQC (ro4onue KEM rra LDPC I{ III4KII,IqecKI,IX roAax) u
Kyber (na peruerrax), HecMorpr na unofi MareMarlr.recrufi a[[apar.

3. He4ocraroqHarl MorrrBaqr4x nu6opa r4MeHHo KoAoB Pra.qa-Mannepa
xar 6asosrrx. Pa6ora o[upaercfl, Ha KoAbr Pu4a-Marurepa, Koropbre Lrcropr4qecKr4

I'I3BecrHbI KaK yt3ButMble B Kp[[Tocr4creMe Mar-3nuca. Xorq D-xoHcrpyKrlr,u
cKpbrBaer r4cxoAHyro crpyKTypy, ocra€rcx Boflpoc: rorreMy He paccMorpeHlr

Apyr[e MLD-rco4u, Koropbre noreHrlr4arrbHo MoryT o6ecnequrr lyrrrrree
c oorHorrrenw e << crofi Kocrb / pasrraep rcrro.ra> ?

llpnne4€nHble 3aMev.aHnfl He rBJrrrorcr 3Haqr,rreJlbHbrMla no cpaBHeHllrc c
orMeqeHHbIMI4 BbIIrre reoperl,I.recrofi 3Harrl,IMocrblo I4 [paKTl4r{ecroft IIeHHocrbIo
Aanuofi Ar4cceprarlnonnofi pa6orrr.



3arcJrroqeHue o coorBercrBr[ Arrcceprarurr Kprrreprrfl M,
ycraHoBJreHHbrM [o.noxenneM o npucpr(AeHurr yrreHbrx creneHeft s

IO@y A.rrq KaHAuAarcKrrx 4nccepraqnfi
[wccepraqn.a Jlemorca E. A. npe4craBn-rrer co6ofi 3aKoHr{eHHyro Hayr{Ho-

rnanrzszr<arluoHHyrc pa60ry, nocnauleHuyro perueHr4ro arrya6Hoft 3apallv,
zuercIqeft BaxHoe 3HarIeHHe B o6lacrn wH$oprr,raqraoHnofi 6esonacHocrr4.
.{uccepraqnn o6na4aer HayqHofi nosvsuoit, uwteer reoperLrqecKyrc 3HaqvMocrb r4
lpaKTHrIecKyIo IIeHHocrb' flonyueHHble pe3yJlbrarbr e norHofi Mepe orpaxeHhr B
aBropcKl4x ny6luraqzax. AnropeQepar rloJrHocrbro orpalKaer coAepxaHr.re
Ar4CCepTarlr4r4.

[ncceprallut orBerlaer rpe6oBaHtflM, ycraHoBneHHhrM lloroxenueru <O
rIpI4cyxAeHVV yqeHbIX crelleneft n Qe4epansHoM rocyAapcrBeHHoM aBToHoMHoM
o6pasonareJlbHoM yrIpexAeHVLI Bbrcruero o6pasoBaHr4tr <IOxHufi Qe4epanrHuft
yHLIBepcLtrer> (n 4eftcrnyrou1eft pe4arquz) u npe1r; BJreHHbrM K ALtccepr aq1vflM
Ha coucKaHl4e yveHofi cre[eHl4 KaHALIAaTa HayK, a aBTop, Jlemon Enrenufi
AH4peenzu, 3acnyxI4Baer rlpucBoeHrrr eMy yv€nofi crerreHr4 KaHArrAara
TexHVqecKLIX HayK IIo cnerll4€ulbHocrlz 2.3.6 - <Mero1r;r rr crrcreMhr 3aruLtrhr
zn0opn'ra4uu, unbopMalll4oHnas 6esouacHocrb), TexHr4rrecKrre HavKr4.

OQuqualrnrrfi ornoHeHr
KauAuAar Qrasuxo-n'rareMar[trecKr4x HayK (01.01.06 <MareMarr4qecK€ur Jrofr4Ka,
alre6pa u reophrfl vlacel>>), AOIIeHT Ae[apraMenra <flpr.rKJraAHiur MareMarHKO),
@e4epalrHoe rocyAapcrBeHHoe aBroHoMHoe o6pasonareJrbHoe yqpexAeHue
Bblcluero o6pasonaHza <Haquoualruufi uccJreAoBarerucrcvft yHvBepcr4Ter
<BHcrua.fl rrIKoJIa 3KoHoMI,rKI,r)),

Malrrrzna ErarepzHa CepreenHa

( ) ahpe^q, 2026 r. &t ,". c. Ma*r runa/

123458, r. Mocrna, yl. Tallv'cKafl,34,lil/Iy BIIIO, MI4OM
Ter. cryx.: +7 (495) 916-88-29, email: miem@hse.ru
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