
OT3bIB O@I4UI{AJIbHOTO OfITIOHEHTA

Ha ArcceprarluoHHyro pa6ory Jleruoxa EereHra.fl Au4peeenrra Ha reMy

<<Cunres [ocrKBa Hroeofi cxeMbr uHKa rrcyJr fl\trv ceaHcoBoro KJrK)qa>),

rrpeAcraBneHHyro Ha cor4cKauue yv€Hoft creneuu KaHAr4Aara rexHrrqecKrrx HayK

rro cnequalbHocrr4 2.3.6 <Mero4rr rl cncreMbr 3arrlr4Tbr rauQopruaquu,

rzH Q oprra aq voHHafl. 6 eso nac uo crb))

1. Anryar bHocrb reMbr Arr ccepra rlrroHHoro rrccJreAoB anl.rafl

Crofirocrr [pr4MeHreMbrx B Hacroqlqee BpeMt Ha npaKTrrKe

acl4MMerpr4r{Hbrx KplrrrrocncreM ocHoBaHa Ha cJro)KHocrn 3aAav Qarropv3a\vrv
rlenbrx rruceJr r4nrr AktcKperHoro norapHQur4poBaHr4r B KoHer{Hofi rpynne. OAnaro

rroKa3aHo, rrro 9Tr,I 3aAarrr4 Moryr 6urr pelreHbr 3a rroJrr4HoMl{itrlbHoe BpeMt Ha

KBaHToBoM KoM[brorepe. Arryanrnofi zagauei,t Kpr4nrorpaSuu B Hacro.r{qee

BpeMr flBrrflercfl. paspa6orra Kpr4nrocrrcreM, crofixux araKaM c r4crroJrb3oBaHrreM

KBaHToBbrx sH.rr4creHr4fi. 06 oroM cBr4AereJrbcrByer rrpoBeAeHr4e raKl4x

KoHKypcoB, KaK NIST PQC (CIIIA), KpqC Competition (IONua.a Kopex), a raKxe
pa6ora pa6oveft rpynnhr TK26 (Poccuficraa @e4epaqut) no cr4Hre3y Hoeoft

cxeMbr r4HKarrcyJrflwvr ceaHcoBoro KJrroqa, Koropaq 6ura 6rr crofixofi upornn

HapyrulrreJrf,, r4Meroulero Aocryrr K KBaHToBoMy KoMrrbrorepy 4ocrarovuofi
MorrlHocrr4. KpuurorpaQuuecrue clrcreMbr, B ocHoBe Koropblx JreIfl4T

npr4MeHeHr4e noMexoycroftqzsrrx KoAoB, paccMarpr4Barorcr KaK oAHa u3

aJIbTepHaTrrB [rcnonb3yeMbrM B

Kpr4nrorpaQuvecr<uM clrcreMaM.

flepnoft ro4onofi crrr4Taercfl Kpr{[Tocr4creMa, npeAno)KenHafl Po6eprou
Mar-Srncou B 7978 roAy, B ocHoBe xoropoft Jre)Kr4T r.rcrroJrb3oBaHne KoAoB

fonnsr (Original McEliece). Ha erofi cncreMe ocHoBaH rrporoKorr r4HKarrcynrqrr

ceaHcoBoro Krrroqa NTS-KEM, yqacrBosasrufi B KoHKypce NIST PQC.

Bnocre4crBrar4 oror npoeKr 6ur o6re4raHeH c npoeKroM Classic McEliece,
BXoArrrIrrM B rrr4cro QuHarucroe NIST PQC. Crofirocrr o6eux cr4creM, B

qacrHocrrr, ocHoBaHa Ha cJroxHocrr4 3a a'uv AeKoArrpoBaHvfl, cryvafiuofo KoAa.

,{nr eroft 3a asv Ha reKyrrlnft ruouesr He nafiAeHo e$QerrranHoro peueur4fl B
MoAenu KBaHToBbrx BbIrIHcJIeuuit.llpu eronr, pa3Mep orKphrroro Krroqa -sBrrerct
HeAocrarKoM cr4creM Ha KoAax fonnu. flonrrrxra r4cnoJrb3oBarb KoAst Pwga-

Colououa, KoAbr PraAa-Manrepa, ame6po-reoMerpvqecKr4e KoAbr, KoAbr c nusxofi

nJroTHocTbrc [poBepoK Ha rreTHocTb AJr.rr yMeHbrueHrrr KJrroqa He yBeHqur4cb

yc[exoM, nocKonbKy 6sutu uafi4euu eQQexrunHbre araKr4 Ha KJrroq (crpyrrypnue
arar<u) Anfl coorBercrByrcrqllx KplrnrocvcreM. Tarxe cror4T orMerr4Tb, qro KoAbr

fonnu [pr4HaAne)Kar KJraccy iurbrepHaHTHbrx KoAoB. Ha rexyrurafi ruouenr Ant
HeKoropbrx KJraccoB KoAoB fonnrr raKlxe uaft4euu crpyKTypHbre uraKr Ha

HacTorrqee BpeMr acr4MMeTpr4qHbrM



coorBercrByloq[e KpI4nrocl4creMbr. Kponae roro, 6ula nafi4eua eQQerrueHax
araKa Anfl oAHoro KJIacca rloAlpocrpaHcrBeHHhrx rroAKoAoB KoAoB Pula-
Colol,toua, Koropble rarcKe flBJrflrorcfl €rnbrepHaHTHhrMr4. 3rn pesyJrbrarhr He
I'IcKJIIoqaIor notBJIeHw e 6y4yIqeNI eS$eKTr4BHbrx crpyKTypHbrx araK Ha KoAoBhre
Kpl4rlTocucreMbl v Ha Apyrl4x Knaccax KoAoB founrr. floerouy, HecMorpr Ha
LIMercIrII4ect crol(Krle cxeMbl, aKTyiurbHa 3a4a'va [or4cKa Apyrr,rx eQQerrunno
AeKoAI4pyeMbIX noMexoycrofi.rl4nrrx KoAoB, o6ecuequBarcrrlr4x BbIcoKyK)
croftrocrr KoAoBbIX Kpl4rrTocl4creM T:zrra Mar<-3lzca npu ne6onturoM pa3Mepe
oTKphrTofo Krroqa.

2. OIIeHrca AocroBepHocrl{ rroryqeHHbrx pesyJrbraroB rr HoBrr3Hbr

AUCCepTarlrroHHof o r.tccJreAoB aHIdfl

,,{ocronepHocrb nonyrIeHHbIX pe3ynbraroB H o6ocuoBaHHocrb Hayr{Hbrx
noloxenrafi [oATBep)KAaerct KoppeKTHocrbro MareMarr4qecKl4x BbrKJraAoK 14

AOK€BarenbcrB TeopeM, a rarcKe gKcrrepr4MeHTaJrbHbrMr4 r{ccneAoBaHr4rMr.r.

HayvHan HoBr{3Ha cocror4T B cneAyrcrrleM:

l. Parpa6oranrt n [porpaMMHo peaJrr43oBaHbr anropr4TMbr
uruQponanHa v pacruzQpoBaHzq Kprrnrocr4creMbr rr.r[a Mar-Omaca Ha
ocHoBe D-xo4oe. B qacrHocrr4, pa3pa6oranrr v pe€urr43oBaHbr

tTII|OPTITMI4IICCKAJI MOAENb AEKOAI4POBAHVfl C |APAHTI4POBAHHbIM

r4cnpaBneHr4eM ouru6or< [rrfl D-r<o4on, orrnqarcqarcr [pr4MeHeHr4eM
MaxoprrrapHoro [oAXoAa K AeKOAr4pOBaHr4rO, v anfopr4TMbr
BeporrHocrHoro AeKoAr4po BaHvrA D-ro4oe Ha ocHoBe KOAOB prA4a-Marurepa,

orr[qarcull4ecq AeKoAI4poBaHr4eu oruu6oK B KoJlrlqecrBe, npeBhrruarcqeM
noJIoBI4Hy KOAOBOTO paCCTOtHr4r, r4 no3BonsrcIIlue 3a cqer 3Tofo coKparr4Tb
pa3Mep orKpblToro KJIroqa. Ilocrpoeuurte €rnropr4TMbr o6ecne.ruBaror
e tf SerrranHoe pactura0ponauue B Kpr4nrocr4creMe rr4rra Mar-3rHca.

2. Paspa6orau vr nporpaMMHo peanrr3oBaH Eurropr4TM

o[peAeJleHrr.fl MHo)KecrBa crrJIbHrIX ra cla6rrx t<rtrcqefi Kprrnrocr4creMbr Ha
D-no4ax Ha ocHoBe KoAoB pz4a-Marurepa, orJrr4qaroqufics
I4c[oJrb3oBaHI4eM Hafi4euuux Kpl4[Torpa$zvecKHx ceofi crB pirnoxr4Mocrr.r
creuenefi Illypa-AaaMapa D-roAoe Ha ocHoBe KoAoB prala-Marurepa B

[pqMyro cyMMy KOAOB PH4a-Marurepa, 14 nosnolxrorqufi eQsexrnnno
HaxoAr4Tb rrapaMerpu croftrrx crrcreM ua D-r<o4ax.

3. Paspa6oraH aJlroplarru xov6t4HktpoBaHnofi araxv AIrfl cra6rrx
xrro.refi Kprrrrrocr4creMbl T]1IrrA Mar-3nzca Ha ocHoBe D-xo4on,
orruqarcquircs [pr4MeHeHVeM Crpyr<rypnofi araKrr c qlacrvr{HbrM

BOCCTaHOBJIeHV eM CeKperHof o KJIroqa Anfl yBenr4qeHl,rr BepotrHocrr4 yclexa
araKr na ulr$porpaMMy. TeoperuuecKz rroK€BaHo 14 oKcrrepr.rMeHT4JrbHo

noATBepxAeHo, qro pa^spa6oralruufi €rnfopr,rrM no3BoJrrer Anq cla6rrx



Krroqefi Kpktrrrocr4creMbr 3Haqr4TeJrbHo ynpocrt{Tb araKy Ha rur4oporpaMMy
OTHOCI,ITCJIbHO Kraccr4qecKoft UTAKId. AeKOAt4pOBaHr4eM
I4HoopMarIkroHHhrM coBoKynHocrrM.

4. Ha o'rose paspa6oraHHhrx rroAXoAoB K AeKoAt4poeauurc D_
KoAoB Ha KoAax Pz4a-Marulepa, I4ccneAoBaHHhrx Kpr4nrorpaSzvecrzx
ceoficrn sTktx KoAoB 14 pe3ynbraroB aHanHsa croftrocrr4 nocrpoeHa HoBa,
Kprlnrocl{creMa TLrra Mar-3lzca, orrl4qarcula{c.fl [pr4MeHeHLIeM
KoHcrpyKqzz D-ro4on.
Teoperu'recKaq 3HaqrlMocrr. Teoperr4qecKr4e pe3ynbrarbr, rroJryqeHHbre

B AaHHOM T4CCJIeAOBAHVII0, B qacrHocrz, cnoficrBa rrporr3BeAeHzr Illypa-AaaMapa
D-ro4or I4 pe3ynbrarhl aHaJII4ga croftrocrrt Kpr4rrrocncreMhr Ha orrrx KoAax Moryr
vcnoJrb3oBarbcr KaK rrpu 4alrueftrueM r.r3yrreHr4r4 Kpr.r[Tocr4creM ua D-ro4ax,
rlanpl4Mep, I.ilf yTOTIHeH[t MHO)KOCTB cI4JIbHbIx Ia Cla6uX XlrOqefi nOCrpOeHHOfi
Kpl'Inrocl4creMbl' TaK I4 rlpu pa3pa6orxe HoBbIX KoAoBbrx KpkrlrocucreM Ha ocHoBe
troAKoAoB up_aruofi cyMMbr KoAoB.

flparcrnvecKaq rleHHocrb pa6orrr. flocrpoeuHar acrrMMerpv.u:aas
KoAoBat KpI4rlTocucreMa rvtra Mar<-3maca Ha D-noAax Ha ocHoBe KoAoB puta-
Maruepa o6la4aer nu6o 6olrtueft crofirocurc [pr4 corrocraBnMoM pa3Mepe
KJIK)qa, nu6o MOHbIIIIIM pa3MepoM KJIIoqa npv colocrasur4ofi crofirocrz, yu6o
6olrlueft crofirocrbrc rlpll MeHbIueM pa3Mepe KJrroqa rro cpaBHeH2ro c czcreuofi
original McEliece. 3ro rlo3BoJr.f,er [puMeHrrb npeAJro)KeHHyro crrcreMy B cxeMax
o6ecneqenz-s ronSz4eHllrr'lrlbHocrrl AaHHbrx, HanpkrMep, Arrfl t4HKa[cyn rlr4r.r
ceaHcoBoro Krloqa cI4MMerpI'IqHofi Kpl4tlToct4creMhr Lrlrvr Irfl rroBhrlrreHqt
3aIrII4IrIeHHocrI4 AaHHbIx, Ill4pKyJlt4pyrcIr1nx n rau$oprraalll4oHHbrx cr4creMax, 3a
cqer I4CtIOJIb3OBaHIi^fl paHAoMkI3LrpOBaHHOfO ruzQponanrza. paspa6orasHufi
Teoperl'IKo-rpaQoerrfi [oAXoA K AeKoAtlpoBaHr4ro D-xo4oe vr) B qacrHocrr.r,
TeH3OpHOTO npoI43BeAeHVfl KOAOB MO)Ker rlpvMeHrrbcr B 3aAaqe 3arrllzrbr or
TIOMEX B KAHAIIAX CBfl3TL

3' OIIeHrca coAepr(aHufl Atlcceprarluu, cre[eHrr e€ sanepru6nuocrn,
rroATBep?r(AeHue ny6.nurcaqufi anropa

co4epxanue v crpyKrypa A^cceprarryLr Jlerrcrca E. A. coorBercrByer
TeMe' IIen'tIM n 3aAaqaM l4ccneAoBaHLrfl. flrzcceprar\vfl HanvcaHa Ha pyccKoM
t3blKe, cocToI'IT LI3 BBeAeHl{fl, TpeX lJIaB, 3aKIIorIeHVfl, crwlcKa LIcloJlbsyenroft
nl4Teparypbl u3 85 HaI4MeHoBanufi u AByx npuroxeHzfi. florurrfi o6reu
AI4CCEPTAIII4I4 COCTABJI'CT 156 CTPAHIIII (N TOM III4CIE NPZIONEHZfi 7 CTP.),
BKJIIoqUI l0 pzcyHros u 14 ra6tw\. Crpyrrypa Anccepr a\wJrorr4qHa.f,, pprcyHKr.r
u ra6ruqu o0opnareubr B coorBercrBr'r co craHAapraMr,r focr.

Bo BBeAeHurr o6ocnossrBaerc-rr aKTyanbHocrb r4ccneAoB auuitt.

no

lpoBoAI4MhIX B paMKax 4auHoft AI4ccepraqIlouHoft pa6omr, lputBoAr,rrca o6sop



HayrrHofi JII4TeparypbI IIo LI3yrraeMoft npo6nerrae, QopvryJrr4pyercr rleJrb, craBrrct
3a[aIv pa6orrr, r43lrafaercfl HayqtHafl HoBr43Ha v npaKTzrrecKar 3HaqvMocrb
rlpeAcraBJr-fleuofi pa6orrr, AeKJrapnpyrcTct noJro)KeHr4r, BbrHocktMhre Ha 3arr\Lrry,
o6lacrr r4ccneAoBaHtrfl v anpo6aqut [onyrreHHhrx pe3yJrbraroB, a raKxe
rrpr4BeAeHo KparKoe coAep)KaHr4e KaxAofi us rrar.

B nepnoft rJraBe paccMarpvBarorcr Borrpocbr r.rclonb3o Ba;111fl
acI'IMMerpVqHbIX KpI'InrOCt4CTeM B nporoKone I,rHKancynflrJr4v ceaHcoBoro KJrroqa,
a raKxe Bo[pocbl llocrpoeHrlt HOBbTX KOAOBbTX Kprlrrrocr4creM Anfl TaKr4X
rlporoKoJron. ,,{pyrnMz cJIoBaMI,I, paccMarprrBaercfl 3alra'cra cr,rHTe3a nosofi cxeMbr
I4HKarICyJIfl\krv ceaHcoBofo KJIIOqa, KOTOpar peuaercr B rrocneAyroqux fJraBax.
flpzno4xrct ocHoBHbIe rroH-arr4flTeopw KoArrpoBaHVr,) vtcrrolrrcyeMbre n ro4onofi
Kpnnrorpa$uvL Tar<Ne B paMKax 3alla'uv [ocrpoeHHx e$Sexrr.rBHbrx AeKoAepoB
Infl' rIpI4MeHeHrIt B ro4onoft Kpl4nrocl4creMe paccMarprrBaercr KoHrlenrlr4t
MaxoprrrapHofo AeKoAI4pOBaHVIfl., Ha OCHOBe rOropoft B cne4yroqefi rJraBe
crpol4Tct oArrH r43 AeKoAepoB D-r<o4on: c rapaHTI4poBaHHbrM ktcrrpaBneHrreM
otrrn6or.

Bropar rJraBa nocBtlrleHa LIccneAoBaHrrro D-ro4on. ZueHuo, rpr.rBoArrrc{
onpeAeJIeHI4e D-ro4on v vccneAyrcrct I4x KpvnrorpaQlruecxue cnoficrsa. B
qacTHocrl4' HaxoAtTct ycnoBl'It piBnoxl4Mocrz creueuefi Illypa-Aaanaapa D-
KoAoB Ha ocHoBe KoAoB Pnla-Mannepa B nptMylo cyMMy Hepa3no)Kr{Mbrx KoAoB.

[u eQSeKTrrBHoro pacruzQpoBaHI4t B rJIaBe crpo.rrrcr aJrropr4TMt4qecKr4e MoAeJrr{
rapaHTl4poBaHHoro v BepotrHocrHhrx AeKoAepoB Arrfl D-xo4on. B KarrecrBe
fapaHTHpoBaHHOfO CTpOT4TC{ VaXOpnrapHrrfi AeKoAep, a B KarrecrBe
BepotrHocrHblx - AeKoAepbI, I4crlonb3yrorqr4e 6novuyro crpyKrypy KoAoBoro
cJIoBa D-r<oAa. I.tts BepotrHocrHhlx AeKoAepoB npr.tBoA.rrrcfl pe3ynbrarbr
3Kc[epv MeHroB, AeMoHcTpt4pyroqr4x vx es Q ercrr4BHocrb.

Tperrn rJraBa flocBtlrleHa czHTe3y cxeMbr LrHKancyn rr\uv ceaHcoBoro
Krrcqa (KEM) Ha ocHoBe cucreMhl TnrraMar-SnzcaHaD-xo4ax Ha ocHoBe Ko.rIoB
Prala-MalJlepa, a raruKe rrccJleAoBaHr4lo ee crofixocrn. Zrueuuo, BhIAeJIrrcTct
MHo)KecrBa cvJIbHbIx u cla6rrx xlroqeft KpvrrTocl4creMbr Mar-3nzca Ha D-roaax
Ha ocHoBe KoAoB Pra4a-Marulepa. [pt cm6blx KJrroqefi rcpuurocvcreMbr crporrrct
xonr6uuupoBaHHar araKa, rro3Bonrrcula-fl c [oMorrlbro crpyrrypHofi araKq
3HaqZTerbHo lloBhlczrr eQSeKTI4BHocrb araKu na ruzQporpaMMy, r.r rpr.rBoAr,rrct
oIIeHKa ee e0QerrvBHocrl4. Arr. cI4JIbHbIX xmo.{efi Kprrnrocr4creMbr no46raparorcx
rlapaMerphl IJIfl' BO3MOIKHOCTLI [paKTzqecKoro npr4MeHeHLrfl 14 rrpoBoAt4Tct
cpaBHeHVe c opl4ruHalruofi cncteruofi Ha KoAax fonnrr nptr r4crroJrb3oBaHqq
p€r3Hbrx [oAXoAoB K AeKoAr4poBaHr4ro D_rcoAos.



B garcnrorreHuu r43nox(eH ocHosuofi uayuHuft pe3yJrbrar Aucceprarryv, a
TArcKC cSopnrynzpoBaHbr TeopeTr4rlecKne V [paKTr,rqecKI4e pe3ynbTaThr,
[onyqeHHbre B pe3ynbrare ArrccepraqzouHofi pa6orrr.

B rlptlJror(eHuflx [pzBoA.f,Tct aKTbr o BHeApeHr4t4 pe3yJrbraroB
ArrccepraqzoHHoft pa6orrr, a raKxe cBr4AereJrbcrBo o rocyAapcrsenHoft
perr4crparlktr4 rrporpaMMbr AJr.rr OBM.

[uccepta.l.un flBilflercfl, ranepureuHrura HayqHo-rlccJreAoBareJlbcKktM
TpyAoM. 3a4avu, [ocraBJleHHbre aBTopoM, perxeHbr froJlHocTbro, uenb
prc cJr eAoB aHVfl AO CTkt f HyTa.

Ocnonnrre ronox(eHllt Akrcceprarlw ouy6nuroBaHbr B g HayrrHbrx
lerlarHblx pa6orax, B ToM qIrcJIe: 3 - e BeAyrrlux peqeH3r4pyeMbrx HayqHbrx
xypHarrax, BxoArrrlr4x B rrepeqeHb BAK (rareropuu Kl, RSCI), 2 _ s Hayr{Hhrx
perleH3r4pyeMhrx )KypHiurax, r,rHAeKckrpyeMbrx B 6ase scopus (Q3, qro
coorBercrByer Karefopr,ru BAK K1), 4 - B MarepvaJrax xonoepeHTuir u Apyfr,rx
v3raHl1.flx. flonyveno cBVAereJIbcrBo o rocyAapcrseHHofi perr4crparlktr4
rporpaMMbr Anr 3BM. Pe:yJlbrarrr pa6oru IIpoIIInu anpo6aquro Ha HayrrHbrx
roHQepeHrlr4rx pa3rrlrrHoro ypoBHr.

4. CoorsercrBrre cleqnaJrbHocrr{

,{ucceprarlvr coorBercrByer [acnopry uayuHofi cnerlr4anbHocrrr 2.3.6. -
<Mero4rr I4 cI4creMhl 3aIuI4ThI zHQoprvraqzn, znQopMarlr4 oHHa.s 6esouacHocrb)) 14

oxBarbrBaer cneAyrcrrlr4e o6lacrv uccneAoBalvrs.,
cneqr4€rrrbHocrb: <zccle40BaH4fl n O6lacru 6egouacHocru
aJrlopr,ITMOB,

npoToKonoB.

Kpr4nrorpaQHvecrux MeroAoB> (n. I 9).
5. 3arvreqaHrq rto AuccepraquonHoft pa6ore
l. SrcnepunaeHTiulbHble oIIeHKLT (nanpulaep, n Ta6nuqe 3) noJre3Hbr, Ho

He Aaror o6ocHoean[q srr6opa napaMerpon K v I^u*BHe 3Mnr4pLrqecKoro no46opa.
2. Orcyrcrnve cpaBHeHVfl c coBpeMeHHbrMr4 [ocrKBaHToBhrMr4 KEM, He

ocHoBaHHbIMI4 Ha KoAax founrt. B pa6ore no4po6no cpaBHr4BarcTcr [apaMerpbr c
Original/Classic McEliece, Ho Her cpaBHeHr,rr c Apyrr4Mr{ KoHKypeHraMrr MST,
TaKvtMvI, rarc BIKE, HQC (ro4onrre KEM Ha LDPC 14 rlr{Krr4rrecKLrx roAax) u
Kyber (na peruerrax), HecMorpr nausoit MareMarv.recrufi annapar.

3. He4ocraroqHa.f, MorvBallua err6opa LrMeHHo KoAoB PzAa-Mannepa
rar 6asoertx. Pa6ora o[vpaercfl Ha KoAbr Pu4a-Marurepa, Koropbre rlcropuqecKr4
n3BecrHhl KaK yt3BI4MbIe B Kpl4trrocr4creMe Mar-3lnca. Xors D-roucrpyKrlr4t
cKpbrBaer rrcxoAHyro crpyKTypy, ocradrc.a Borrpoc: rorreMy He paccMorpeHbr
ApyrI4e MLD-ro4rr, Koropble noreHllr4€rJrbHo Moryr o6eclequrr nyqruee
coorHolueHrae <<crofiKocrb / pasnrep rrtro.ra>)?

BxoAflrqr4e B 3ry
KprlnrorpaQuuecrux

Kpr4[rorpaQuvecrux flp14MI4TI4BOB, Kpr4nrorpaQnvecxnx
3aulnra nnSpacrpyKrypbr ooecIIeqeHlrt Irpr,rMeHeHr4t



AaHHofi Ar,rcceprarlr4oHHofi pa6orhr.

6.3arcnroqeHrre

[wccepraqna Jlelrcra E. A. upe4craBnrer co6oft 3aKoHqeHHyrc HayqHo-
r<nanuQuraq[oHHylo pa6ory, uocnxlqeuHyro perueHr4ro axryalsuofi sararil4,
urueroulefi BaxHoe 3HatreHLIe B o6tacr:u HHQoprvraqraoHuofi 6esonacHocrt4.
lraccepraqux o6na4aer HayrrHofi HoezsHofi, uueer reoperlrrrecKyro 3Haqr4Mocrb tI
[paKruqecKyto IIeHHocrb. flolyueuHble pe3ynbrarbr s norHofi Mepe orp4KeHbr B

aBTopcKrrx ny6lzraqurx. Anrope$epar noJrHocrbro orpaKaer coAep)KaHue
A14CCepTarlr4rr.

,{ucceprallu.a orBeqaer rpe6oBaHnflM, ycraHoBneHHbrM floloNeHueu <<O

lpucy)KAeHI'Iu yqeHhIX creneHeft e Qe4epanrHoM rocyAapcrBeHHoM aBroHoMHoM
o6pasonareJrbHoM yqpelxAeHl4rl Bbrcruero o6pasoBaHur <IOxHrrfi Qe4epanrHufi
yHrrBepcl4rer> (n 4eftcrayroqefi pe4arquu) v \peATflBJreHHbrM K Ar4cceprarlrrrM
Ha coI4cKaHI4e yueuoft creneHl,I KaHAVAara HayK, a aBTop, Jlemor Enrenraft
AH4peennu, 3acnyxr4Baer rrprrcBoeHr4r eMy y.reHoft cre[eHr4 KaHAr4Aara
TexHI'IqecKI4x HayK IIo c[eq[arlbHocrr4 2.3.6 - <MeroAbr rr cr4creMhr 3arur4Tbr
IaHQopuaquH, HuSopMaIIIzoHHaq 6esonacHocrb)), TexHr4rrecKr4 e HavKr4.

OSzqnanrnrrfi or[oHeHr
Kau4Il4ar Susuxo-nrareMarl4qecKr4x HayK (01.01.06 <MareMarr4rrecKar Jrorr4Ka,
anre6pa rr reoput'rucel>>), AoIIeHT AerrapraMenra <flprrKJraAHar MareMarr,rKa)),
@e4epanrHoe rocyAapcrBeHHoe aBToHoMHoe o6pasonareJrbHoe yqpe)KAeHr4e
BbIcluero o6pa":onauua <Haqzoualrurrfi r4ccneAoBarelrcrzfi yHr4Bepcvrer
<Brrcruaq ruKoJra 3KoHoMr.rKt4)),

MalsrrzHa Erarepwua Cepreenna

llpzee4€uHbre 3aMeqaHr4.fl He

orMeqeHHbrMt4 BhIIrre reoperklqecrofi
rBJrrroTct 3HaqvTeJIbHbIMr4 no cpaBHeHr4lo C

3HarrlzMocrblo I,I npaKTr4rrecrofi rleHHocrbro

lE. C. MaluruHa/
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