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fpaueuofi [rctn t l,luaHourmtot[t.ttlrralurroro onrroHerrra

AltccqpraUHollliylo pa6ory CatrrprUAtnt3oAa OArr.nAmolra CaiiSrrAAurra Ha

TCMY <ASTOMATH3I,IPOBAHHA' C}ICTEMA OI.(EHKH HAAC)I(HOCTII

ar exrpoo6opyAo Barr r{rr r{ 6e:onacHocrr.r ero o6crylrcuaaHHr),
npeAcraBJteHHylo K 3arqHTe Ha coHcKaHHe yueHoit crenerrH Aor(Topa

$uiroco{uu (PhD) AoKropa ilo cneqHarrbHocru 6D071800
SlempooHepreu{Ka (6D07I804 - SuepreruuecKue urcreMbr n xounrexcn).

l. Arryanbnocrb reMbl nccJleAoBarrnfl H ee cBfl3b c 3arrpocaMu [paKTHKH

Conpeueuune reHAeHuHr,r pa3BHTH, 3JreKrposHepreruKn rpe6ym
ycropeuuofi aBToMaru3aql{n rexHoJror}rqecKoro npoqecca, o6ecneqesur

6e:onacuoctn w Bbrcororo ypoBH[ HaAexHocru sHeprerur{ecKux ycraHoBoK.

Ha4exHocrb 3JleKTpoo6opygoBaHufl o6ecne,{Heaerc, 3a cqer np[rMeHeHH, HoBbrx

TexHHqecKHx cpeAcTB H COBpeMeHHbrX MeTOAOB AHaTHOCTHKH 3HepreTr{qeCKHX

ycraHoBoK. flo cytrE, HaAexHocrb cqrlTaercf, crroco6nocrrrc o.nexrpoo6opyAoBaHufl

BbIttoJIHflTb 3aAaHHsre Syur<qlau ltpl,t coxpaHeHlrr{ 3aBoAcKHx xapaKTepncrnK B

TeqeHHe ycraHoBJreHHoro cpoKa roAHocrr,r. OAnaxo npa oKcttJryararrnn

olexrpoo6opyAoBaHufl Bo3HHKaror pa3nuqHbre rexHuqecxr,re npo6neMbrr Koropbre

Billulor Ha HaAexHocrb gJrexrpoo6opyaoBaHu, H GesonacHocrb ero o6clyxr,rBanur.

Cyu{ecrneuuo BJrlrflrotqltMu Qamoparrru Ha cHuxeHne HaAexnocrr.r

srempoo6opyAoBaHr{H H ero 6egonacuoctn o6cryxnnauur cqurarorcrr

HecBoeBpeMeHHoe npoBeAeHl{e Al{arHocTr,lKH TexHr,rqecKoro cocTorHlrfl

3reKTpHqecKr,Ix aIlapaToB x I{x He[paBr,rJrbHocTb 3KcnJryaTauHH B pa3nlrqHbrx

HeHopMaJrbHbrx pexr{Max. Taxxe, yxyA[reHue HaAexHocru ]r yclonufi

r.rexrpo6e3oflacHocrl{ Moxer Bo3HuKHyrt rtpu BbrrroJrHenr,ru MoHTaxHbrx ]r

[ycxoHaJraAoqHbrx pa6or. Ha ttpaKTnre AJIff o6ecneqeuur HaAexHocru

slexrpoo6opyAoBaHvts, u 6ezonacHocrlr ero o6cryxuBaHr.rtr np[MeHrror pa3nr.rrrHbre

MeroAbr kt cpeAcrBa 3arr1nTbr. B roM trl,rcJre, Arq noBbrrlreHur noxasarenefi

HaAelr(Hocru srexrpoo6opyAoBaHlu t4 yryqrueHHfl ycrooufi lrx 6esonacHocrfi

rrpr,rMeltflror cucreMy penefiHofi 3aulurbr H aBToMarHKlI, cl{creMy KoHTponrI

cocrorHH, H3oJrflrrr,rr4 SreKTpr,rqecKr,rx cete[, TexHoJroruqecryrc aBToMarI,IKy,

3a3eMJrflrorqee ycrpoftcrro (3Y) u r.n. CneAoBareJrbHo, 3Y rnnrercfl oAHHM I43

sau6olee pac[pocrpan€unnx gireMeHToB, Koropoe ueo6xoAnMo AJIfl o6ecne.IeHl,Is

HaAe)r(Hocru aJreKTpoo6opyaoBaHr{f, u 6 eeonac Hocrr.t ux o6cryxl{BaHufl .



Ha,qexuoe dryHrquonupoBaHne 3y cBr3aHo c pexHMaMH pa6otrt

3neKTpoycraHoBoK u co6lrcgeuueu peHraMeHTa npoBeAeHI,H AHarHocTHqecKHx

pa6or no Hx rexHHqecKoMy cocroffHnro.

Cyuecrnyer 3arquTHoe H pa6ouee 3a3eMJreHHe, Koropbre npeAHilrHaqeHbr,

coorBercrBeuHo, Anr o6ecneqeHuff snexrpo6e3onacHocru H HopManbHoro pexnMa
pa6orut 3nexTpoycraHoBom. 3nexrpo6e3onacHocrb npu noMouIH 3Y o6ecnequBaror

3A CqET BbIPABI{HBAHH'I NOTCHI.II.IAJIOB MC)I{AY OCHOBAHHCIVI H 3A3CMJIflCMbINI

o6opygonaHueM. Pa6oqee 3a:ieMJIeHHe ueo6xo,qnuo AJrfl HopMnJrbHoro

$yHxrluont.rpoBaHHfl 3nertrpHqecxHx annaparoB, T.€. o6ecne.reHprs HaAe)KHoro

KoHTaKTa Mex(Ay Hefirparuo r.I ((3eMJrefi". B SToM cnyqae (3eMJrrr) Hcnonb3yercfl KaK

o6parHutl npoBoAHHK. Tarcnu o6pa:ovr, npaBr{Jrbuoe $ynxuuoHnpoBanne 3y
HenocpeAcrBel{Ho BJIHfler Ha pecypcuoe o6ecneqeH[Ie HaAexHocru fl 6eeonacHocrH.

O,quaxo, caMo 3a3eMJIeHHe npn 3KcnJryararlur4 craJrKnBaerc, c pa3nr4qHbtMu

TexHHqecKl.IMH npo6leuaun, B qucJro Koropbrx BxoAr4T: Bo3pacraHr{e

conporHBJIeHI,If, paCTeKaHHrO TOKa, yXyArrIeHHe ero Koppo3HoHHoro cocTof,HHfl H T.n.

B Hacrorqee BpeMs cyqecrByer rreJrbrfi pra gefiuayrcrqnx HopMarHBHo-

TexHuqecKux AoKyMeHToB Anfl oflpeAereHuq Qamu.lecxoro cocrof,Hn,
ga:eMlurerefi. Cornacuo geficrayrcquu MeroAaM \lfl [poBepK]r cocroflHns

3a3eMJnrrerefi rpe6yerc, [poBeAenr,re r.r3MepeHuf, MHoxecrBa napaMetpor 3Y.

,{erlcroyrou}Ie MeroAbr npoBepK}r cocrorur{q 3a3eMJrrarelefi rpe6yrcr 6olruoro
KOJII{qeCTna QUHaHCOBbrx, rpyAoBbrx H BpeMeHHbrx 3arpar. flosrorrry Anf [poBepKH

cocrorHl,Is DJIeMeHToB 3a3eMJrr{Tenfl 6es npuueHeunfl Aoporocroflulux npu6opos u

npoBeAeHH, BcKpbrrrrHbrx pa6or ueo6xoguuo paccMarplrBarb BO3MO)KHOCTb

uoAenefi BnpHrueHeHr,r, geficrnyroqnx paspa6orauHbrx MareMarr,rqecKux

ycrpofi crne H3Mepfl rcxIeM r{x KoHTpoJurpyrcrque napaMerpbt,.

B Hacroflulee BpeMs cyqecrByer MeroA AJrfl orleHKlr Koppo3r,rouHoro

cocrorHuf, 3JIeMeHron 3V, npl4 KoropoM MoxHo HcnoJrb3oBarl cpeAHeroAoBoe

3Har{eHI,Ie BJIa)KHOCTH rpyHTa B MeCTe HaXOXAeHLTfl 3a3eMJIHTeJIfl H CpeAHee 3HarIeHUe

TOKOB, irpOTeKaIOU[X nO BepT[KaJIbHbIM vt rOpI,I3OHTaJrbHbrM 3a3eMJrrtoIIlHM

3nexrpoAau. O4naxo Aasuufi MeroA rpe6yer rocrof,HHoro n3MepeHr.rfl BJraxHocrr,r

rpyHTa H TOKoB, IIpoTeKalOIIIUx IIo 3a3eMJII,ITemrra. IIpn IIOMoII{U AaHHorO MeTOAa

MoxHo ocyu{ecrBuTb aBToMarllqecruil KoHTpoJrb tr AnarHocr}rxy cocroflHuf,

sJleMeHros 3Y Arg rrpoBeAeHlu oqeHKH HaAexHocrlr gJreKTpoo6opyaoBattfl, t4

6esonacHocru o6cnyx(HBarouero flepcoHana.

Cuntaeu, qro Bo3Mo)KHocrb nocrpoeHlrfl nporpaMMHo-annaparHoro

ycrpoficrBa AJL u3MepeHH, [I pacqera cpeAHeroAoBoro 3HaqeHH, BJraxHocrH rpyHTa

u ToKoB, [poTeKaIoIrIHx qepe3 3a3eMnflrcrrlue sJreKTpoAbr c noMoulbro

[porpaMMHpyeMbrx MHKpoKoHrpoJrJrepoB, ocyu{ecrBtrMa. Paspa6oma

aBToMarusuponauuofi orcreMbr oueHKr{ HaAe)KHocrr.r snerrpoo6opyAoBaHr.rfl H



6ctonacuocru cro o6cryxlmarurr npH nocrofltrHol\t MonHTopHlu'e cocroflllHrl

SIei\rreHToB 3A3et\,tJIHTeJi[ [BJIle'rC[ AKTyanbH0it HayqHo-TexHHrtecKOH 3aAaqefi. Anrl

3TOrO MOXHO HCnOJIb3OBaTb COBpeMeHHbre MHKpOKOHTpOnJrepbt H COOTBeTCTByIOUIHe

AaTqr,rKH BJra)KHOCTH rpyHTa H TOKa, nocKoJrbKy nporparr{MHpyeMbre

IuHKpoKor{rpoJlJrepbt r,tMeror SynruNn aHaJroro-qu{rponoro npeo6paaoBareJrfl,

o6pa6orru qu$pomrx clIrHaJIoB, oto6paNeuH, Hx 3HaqeHHr B Ar.lcnJleflx H nepeAaqu

rlHtf ponrrx cr{rHaJroB qepe3 GSM-uoaynr.

2, Hay.s11"r, rroBn3rra, pe3yJrbraroB rr BbrBoAoB, c0opuynrrpoBanul,tx B

iurccep'r'rurrH

HayuHan HoBI,r3Ha ocHoBHbIx noJIo)KeHHfi n pe:ynbTaroB pa6orrr 3aKJrloqalo'rcl

B cneAylo[el\,l.

2.1. Pa:pa6oraHn $urHuecxarr MoAerb (sauurqeHa MaJrbrM nareHroM PT, Ne TJ

1498) u nporpaMMuoe o6ecneqeHue (anropcroe cBuAereJrbcrBo PT, N177)
aBToMarH3llponaHuofi cl{creMbl AJIfl onpeAeJlenufl cocroflHufl 3JreMeHToB

:a:eiltlHrelefi, Koropbre nprlMeHfrorcfl B qeJlflx oueHKH HaAeXHOCTH

l.u exrpoo6opyAoBaHrEx u 6e:onacHocrlr ero o6clyxrrBaHr,rr.

2.2. Parpa6oraua MeroAr.rKa oqeHKH HaAexHocru snexrpoo6opyAoBaHgr Lt

6e:onacHocru ero o6clyxunauux npu nocroflHHoM MoHHTopHHre cocroflHr{r
3JI CIUCHTOB 3A3CM JII,ITCJI'I,

3. [IparruvecKarr 3HaqflMocru pa6oru

3.1. Parpa6orauuax aBToMarH3HpoBaHHa[ cucreMa Mo)r(er 6rrrs
r.rcnoJrb3oBa[a Ailfl, orleHKr,r Qaxuuecroro cocrofiHn, 3y Uempoo6opygoBaHufl
pa3IHrIHOrO BWAA H HZBHaqeHHff.

3,2. Paspa6omHnar aBToMarI,r3HpoBaHHa[ c]rcreMa no3Bojrf,er B

3aBUCI{MOCTT{ Or cpeAHeroAoBoro 3HaqeHH, BJIaXHOCTT.T rpyHTa u roKoB,
nporeKaloqux qepe3 3illeMJlrtolIllle eneKrpoArr, onpeAeJrr.rrL $axtuuecKoe cocroflHHe
3A3EMJIUTCJIfl I{ OI{EHI,ITb NOKilIATEJII{ HAAEXHOCTI,I }I 6ESOIIACHOCTI{.

3.3. Ilo-rryqeHnble aBTopoM AaHHbre npu pa3pa6otxe aBTorvrargsuponauHofi
cllcreMbr r,rcfloJrb3yrcTcf, B npoqecce u3yrreur{, cryAeuTaMu TTV HMeHr4

M.c. ocnuu Ar,rcq,',JrrH <oueprer,qec*as sJreKTpoHr,rKo),
ABTOMATHqECKI,IX ycrpoficrn>, < 3nerrpo6egonac uocrs>

aKaAeMHKa

<3reueuru

<OcHosa
MuKponpoqeccopHofi rexHuxnD H B OAO <Eapru Toqux>.



4. Ouenxa BflyrpeilHero eAtulcrBa u ilanpaBfleggosrs noflyqeggbrx
pe3yfl bTaToB HA peureHlte nocraBfletrHbtx 3aAArt

I'nr ,qocrHxeHHr nocraBneHHblx qelefi, aBTopoM peueH KoMnJreKc

B3auMocBr3angbrx 3aAarr. Tercr AuccepraUuoHHofi pa6oru HanHcaH rpaMorHbrM
TexHuqecKI{M fl3blKoM. Pa6om coAepx}tr BBeAeHHe, TpH rJraBbr, BbtBoAbr H

3aKrrcqeHHe' H3JIoxeHHbIe ua 155 crpaHl{qax, a raKxe coAepxnT 46 Hnnrocrpauun, 8
ta6.nuu, Cu6lnorpa$uuecrufi cnucor Ha I 57 Har.rryreHoBaHufi H npnnoxeHue.

llo BBcltcrrrnt npHBoAHTCf, aKryanbHocTr, Teiubr

Itayurroil pa:pa6orauHocrr,r r,r:yvaeuofi npo6lerrru,
nporpaN{il{arrlu (npoexraun), uayvHofi relrarurofi, cQoprtaynHpoBaHbr ueJrn H 3aAaqH

I'lccneAoBaHut, onpeAeJIeHbI o6rexr H rrpeAMer HccneAoBaHufl, npuBoArrc, MeroAbr

I'ICCJIeAOBaHllfl, H3JrOXeHbr HayqHafl HoBH3Ha, npaKTuqecKaf, 3Haqr,rMocTb u

peaJlI'r3aUl'lf, ee pe3yJlbraToB, ocHoBHbte noJloxeHHr, BbrHocHMbre Ha 3auII,ITy,

orpaxer{ br Borrpocbt pean r,r3aqr{u u anpo6aqur nonyqeHHbrx pe3yJrbraroB.

B ttepBor"r r.lraBe AHcceprarluouHoft pa6orsr paccMorpeHbr ocHoBHbre

noxa3areJtt{ HaAexHocrl{ H 6esonacHocu.r o6cnyxuBaHu, snempoo6opyAoBaHufl,

r\,reToAbr orIeHKH noKa3aTeJrefi uaAexuocTH.

Tarxe B paMKax nepnofi HIaBbI AucceprarluonHofi pa6oru paccMarpr{BarcTcfl

(laxropn, BnLIsrcrIIHe Ha Hagexuocrb Lr 6esonacuocrr onerrpoo6opyAoBaHr.rr.

OcHosHuN{H $axropauu, BJruflrorrluMr.r Ha saA0xnoctr snexrpoo6opyAoBaHrrr,

flBJIflIorcrI: oKpyxarcUafl cpeAa; oKcnJryararllronHbre; qeroBerrecx[e (cny.rafiHtre);

outu6xil [poeKTupoBaHllfl ]I MoHTaxa. OcttosHurr,tu QamopaM[, BJtHr]ouIuMr.r Ha

6esonacHocrr o6cryxunauur gJIeKTpoycraHoBoK, f,BJrflIorcfl- KJrLIMarr{qecKHe,

pexHr\,r Hbre r.r pecypc sJreKrpoo6opyaonaHHfl .

Bo nropofi r.nare paccMarpr,rBarorcf, oco6eusocu.r Mr,rrpoKoHTpoJrrepon AVR,
xapaKrepr,rcrr{Kr{ r{x noproB (nnog/nHnog), nepu$epufiuue ycrpoficrsa H

apxr4TeKrypa slpa Mr{KpoKoHrpoJrirepoB.

xapaKTepHcTr,rKr.r MHKpoKoHTpoirJrepoB TlIIIa

ATmega328, pa:uoBHAHocrH I{x Kop[ycoB r.r Apynre rexHurrecKue oco6esHocrn.

PaccuotpeHHble [porpaMMr{pyeMbre Mr,rKpor(oHTpoJrJrepbr ceNreficrsa Atrnel HMeror

6olrruoe Korr,rqecrBo ua6opa uepNSepufiuux ycrpoficro, npHMeHeHHe KoropLrx

no3BoJr[er perrJuTb nocraBJreHHbre 3aAaqu HccreAoBaHHr. B m6.nnqe

ocHoBHbIe rapaMerpur (naurrs Flash, rraMrrb EEPROM, rraMsrb

HCCJIeAOBaHUS, CTeneHb

CB'3b HCCJIE.qOBAHI,Ifl C

Taxxre npr{BoAsrcr ocnoBHbre

ATmegaS-16PU, ATmegal63 u

I npuaogarcr

o[epaTHBHoro

HaflpsxeHrre,3afloMlruaForqero ycrpoficrna, qHcJro ssoAos/srrBoAoB, pa6ouee



raxroBafl qacrora u rnn Kopnyca) MuKporoHrpoJrnepoB rana ATmegaS-l6PU,

ATmega I 63 u ATnrega328.

B'I'pcrt,et-r r.rlaBc pa:lla6oraurt npurrqrrnl.ra-rtbrrafl fflerffplrrrecKa, 0xeMa

aBTotuarlt3lrponauHofi u{creMbr oueHKr.r HaAexHocrH snerrpoo6apy1aBa*nfr u

C're:onacHocn{ ero o6c.nyx<uaaHufl, Korunbroreplrarr N,roAelu, tfu:HuecKafl MoAeJrb H

nporpaMMHoe o6ecneqeuue parpa6aruBaeMoro ycrpoficrna. IIpn paspa6orxe

aBToMaru3ttpouauuofi cilcreMbr npor{3BeAeua [poBepKa Bcex 9J]eKTpoHHbrx

KOMnOHeHTOB nO OTAeJIbHOCTI{.

I] sarcrrc.IeHurr crfopr*,tyrapoBaHbr ocHoBHbte pe3yJrbrarbr, noJryqeHHble npfi

peuelrHH nocTaBneHHblx 3aAaq o6ecne.rHniuue AocruxeHne UCIfi

Allcceprarluouuofi pa6oru.

Auarus nocraBJreHHbtx 3aAar{, MeroAoB u
cBr.rAeTenbcTByeT o eAr4HcTBe cTpyKTypbr !1 coAepxaHr.r,

aJrfopHTMoB HX pellleHHr,

pa6orst.

5. CoorsercrBlre pa6oru nr6pauHoli creqHaJrbHocrrl 6D071800

S.nemrposneprerura (6D071804 - SHeprernqecKne cncrerubr H Konnnerccu)

B coornercrBur,I c reMaruKofi srrnonHeHHblx HccneAoBautuYt, nocraBJleHHbrx rI

peueHHbrx aBTopoM 3a.qaq, Kacalou{Lrxcfl paspa6oraHnoir aBToMarH3HpoBaHHor"r

cl,Icrelubl oIIeHKI,I HaAexHocrH ererrpoo6opyAoBaHlrfl Lr 6esonacHocrl.t ero

o6cnyNuaa*t4fr, Ar,rcceprarlr4oHna, pa6ora coorBercrByror n.3, n.4 u n,7 flacflopra

crerluuurbnocrn 6D071800 - SrerryoeHeprer?rxa (6D071804 - Suepremqecrne

clrcreMbr u rounnercu).

6, CreneHu AocroBepuocrlr pe3ynbraron n o6ocnoBannocru BbrBoAoB

HCCJTeAOBaHng

B pa6ore rrpuMeHflIorcf, H3Becrnbre MareMaruqecrue MoAeJtH Anfl onpeAereHuq

cocrorHrlf, 3y, qro o6ecneqnnaet o6rexrusHocru orIeHKr{ HaAexHocrr,r

onerrpoo6opyAoBaHuq I,r 6esonacHocru ero o6cryxuBaHuff. Aln oqenxH HaAexHocrn

erexrpoo6opyAoBaHH[ rtpHMerreH JrorHKo-BeporrHocrurrfi MeroA, xoropufi
tIo3BOJlreT KOII,IqeCTBeHHO OIIpeAeIHTb CTeneHb TIOBbTlxeHH' HaAeXHOCTH H

6esonacuocru npu HcnoJrb3oBaHuH rrpeAJror(esHofi cncreMbr. Paspa6oranuar

aBTOMaTH3HpOBaHHaT CHCTeMa

HaTypHbrx 3KcnepHMeHToB.

Taxulr o6pa:ou, crefleHb

aupo6upoBaHa B peaJrbHbrx ycJroBl{rrx Ha ocHoBe

AOcTOBepHoCTH pe3yJrbTaTOB HCCJTeAOBaHH't

pacqeraMr.r, gKcneprueuralruofi nponepxofi,Ir0ATBepxAaeTcfl TeopeTHqecKHrvrH



IIv6iu{K{lruur\rt. anpo6auneri lr narer{ToBannei\t pa3paSoranltbrx pcuetlt{ii.

06octtonauH0cu, HayqHbtx noro)KeHilfr, nntuotroB It pexoiuelrilaunlr ile BLt3ttnaei

co:vue lluir,

7, Anpo6aurrn pa6olr,r II rloA't'Bep'dt/lcune ony6lrrntoBilrnrrr co ocuoBulrt)i

no.'roxuur ii ll pcrl,.n r,TillotI

Ocnonnrte il{arepHaJlLI H pe3ynbrarbr r.{ccJreAonauul"l Auccr,praulrorruolYr pa6olr,t

AoKnaitbtlriulHcb u o6cyNgiurucb Ha Me)r(AyHapoAHbrx rou$epenuurx Ll HayqHbrx

cel{ltHapax. l1o peayJlbrarll HccJreAoBaHul"r pa6oru ony6luKoBaHo l4 neqaruutx

pa6or, B ToN{ tn{cJle 3 pa6oru B perleH3upyervtbrx H3AaHHrx, peKoMeHAoBaHHbrx BAK
npu flpesllAelrre Pecny6iruxu TaAxorrr{craH ra Poccufiucofi <De.qepaunH, nonyrler.rbl

ua,rltii lIareHT Pecny6auru Ta4xurucrau il aBTopcKoe cBuAerenbc'rBo ua

KoMn brcrepHyro nporpaMMy.

AntopeQepar Al{cceprauun u uy6nnxarlur{ noJrHocrbro orpar(aror collepN(aHue

r.r HayuHbre pe3yJrbrarbr, noJryqeHHbre aBTopoM n pa6ore

8. 3aue.raulrfl rro Arrcceprautut

1. B pa6ore r4cnoJrb3yerc, naKer nporparvtM PROTEUS. Ha ocuoBaHr,tn qero

mrdpaHo AaHHoe rporpaMMHoe o6ecrreqeHue? flponogunacb JrH cpaBHr,rrenbHarr

orIeHKa c ApyrHMr{ KoMnbroTepHbtM r.r nporpaMMauu?

2. Kaxofi tpe6yercx rexur,Iqecrnfi pecypc Bbrqr,rcJrlrrenbnofi TexHHKr{ AJu

pa6oru parpa6oraHHoro [porpaMMHoro KoM[Jrerca?

3. OqeHnsaJlocb ln 6ucrpoAeficrsue npeAJraraeuofi nounmorepHofi rnroAelrr?

4. Kaxue noJlyqeHbl pe3yJlbrarbl H Ha KaKHx o6remax npr{ HcuoJrb3oBaHrrr.r

parpa6orasnofi aBToMarll3uponauuofi cr{creMbr or{eHKH HaAexHocnr

elexrpoo6opyAoBaHus H 6esonacHocru ero oOcnyxltnauus? C raxurtlr'r pacqerHbrNtrr

fiapaMeTparu Lr Mo)r(]ro cpaBrrr{Tb AaH H bre floryqeH Hbrx p$ynbraron?

5. Ilpono4unact Nt rexHltr(o-sxoHoMr.rqecKaf, orlerrKa

parpa6orauuofi aBToMarl{3uponaHuofi cucreMbt orler{Ku

a;rexrpoo6opyAoBaHns n 6e:onacHocru ero o6cnyxlrsaHus?

6. 9eru o6ycJroBJreHa florpeuHocrb pe3yJrbraroB H3MepreMbrx rapaMerpoB

pa:pa6orauHofi cucreMbr oqeHKH rraAe)KrrocrH uerrpoo6opyAoBaHu fr H

6esonacHocrr.r ero o6cryxunauut? Kax uoxuo orleur.rrb AaHHyro norpeuuocrr?

C.ne.qyet orMernTb, tITo BbIEIenpI{Be.qeHHbIe 3aMeqaHl,rg He cHl,rxarcT

oT npHrueHeHH,

HAACXHOCTH

rroJro)Kr4TeJrr,Hyro oqeHKy Ar{ccepraquoHsofi pa6oru.



9. O6tttce 3aRfltorrenIIe o coorBercl'Bnn Jlnccepraurrornoii pa6o'rrr

pa6ora

3aAaqH

'rpc6o na u tt fi ;u, tr peAr,rr BJt Hclt bmr r( Ka lrAllfiarcKtrilt Alrcce pr a tl n g lr

Cari0uaaun3oAa O.C., cBlrAerenbcrByror o ToM, rrro concKareJreM BbrnoJrHeHa

B ueJroM, pe3ynbrarbr HayqHbrx uccneAonauuft tt BbrBoAbr, nonyqenHbre

IIa aKTyanbHyro reMy, HanpaBnclrHa, Ha peueHlre eaxlrofi npaxrlruecrcoir
B 3JIeKTpoSHeprerHKe, a HMeltHo oueHKH HaAexnocrlr H 6eronacHocrn

saerrpoo6opyAoBaHHfl. .(nccepraqur f,BJrrercf, saxoH.reHHofi HayqHo-
tnalu(tuxaqltottHofi pa6orofi I.I HMeer npaKTuqecroe 3HaqeHHe AJrf, yryqlueHuff
TexHIltIecKIIx I'I3KoHoMHqecKI,Ix noKa3arerefi grexrposHepreraqecKnx cHcrelt.

,(uccepraqrroHHaf, pa6ora orBeqaer rpe6ooauurM rr. 40, flpmoxeHue 2.
flocraHoeJreHrrfl llpanurerbcrBa Pecny6.nnru TaA>nnrucrau (O roprAKe
npucyxAeHufl yqeHblx crenesefir) Il!267 or 30 HroH, 2021 roAa. Ee aBrop
CafiSeraauH3oAa OAulAxou CafiQuggun, 3acrryxlrBaer npucyxAeHnfl yueHofi
crerleHH AoKropa QunocoQuu (PhD) - Aorropa no cner{HarnHocrn 6D071800 -
3.nerrpooHepreruxa (6D07 I 804 - 3neprernuecKr4e cucreM br u xournnexcur).

OQnqna.nrHulfi onrroHeHT

AoKTop rexHuqecKux HayK, Aorlerrr, npo{reccop

xa{elprr <3lerrpocna6xeHne nporubnxJreHHbrx

,/ Ipauena E.H.

C a'v-7afin*.L\ o74+a4caa,wLr,y
-( e 03 *2/2a-4^



o$uquanbHoro orrroHeHra - Ha Ar.rcceprar{r{oHHyro pa6ory CafiQuaalrH3oAbl

OAu.nAxcoua

HaAexHocTr{

cr{creMbr oueHKH HaAexHocrra oJreKTpoo6opy4onauux H 6esouacuocrr4 ero

o6cryNnnamkrr. B ycronnf,x pacryu{efi amoMaru3arl}u4 gHeprerLrrrecKux cucreM

Bo[poc HaAexHocr[ oJIeKTpoycraHoBoK u 6esouacHocrr{ r{x gKclJryarar1rlr4

upno6peraer oco6yro 3HaquMocrb. Amop o6ocnosauHo yKa3brBaer Ha

neo6xo4uMocrb BHeApeHLT.rr coBpeMeHHbrx MeroAoB MoHLTTopLIHTa cocroflHrlrl

3a3eMJrflrorq[x ycrpoficrn, qro rro3BoJr.rrer cBoeBpeMeHHo rrpeAorBparr{arb

anapnfiurre cvryapu n rroBhrrrrarb srempo6e3o[acHocrb. HaAeNsoe

@ynrqnoHr{poBaHrre 3€BeMJrf,rorrlr4x ycrpoficrn cB.rr3aHo c pexuMaMu pa6otsr
gJreKTpoycraHoBoK u co6ruo4eHlreM perJraMeHTa rrpoBe4entrfl, AraarHocrlrrrecKLrx

pa6or rro ]rx rexHuqecKoMy cocro.rrHr{rc.

Passr.rrue oJreKTpooHeprerrrKn rpe6yer BHeApeHr.rfl coBpeMeHHbrx MeroAoB

oueHKra Ha,qexHocrr{ o6opy4onaHvrfl, u 6esonacHocrpr ero gKclJryararJvrvr.

Paccuarpr{Baer co3AaHr{e aBToMarrrsuponauuofi cucreMbl MoHraropl{Hra

cocroflHr{s gJreKTpoo6opyAonauur, rrro coorBercrByer aKTyaJIbHEIM 3aAatraM

rroBbrrrreHrax s$SercrraBHocrrl u 6egonacHocrr{ gHeprerrrqecrr,rx cr4creM. ,{annoe
I4ccJIeAoBaHae I,IMeer 6olruoe npaKTlarlecKoe 3HarIeHI4e AIrfl rIoBbIIueHH.rI

HaAexHocrr4 pa6oru 3JreKrpoycraHoBoK kr npeAorBparrleHu.,r azapufinwx

curyaguit.

2. Hayulaat HoB[r3Ha pe3yJrbraroB tt BbrBoAoB, cSoprvryJrrrpoBaHubrx B

AlrccepTarlu[I:

OT3bIB

Cafi$uaauua Ha reMy <Anrouarrt3r{p oBaHHalr

u 6esonacHocrz ero

cr{cTeMa oueHKr{

eJreKrp006opy4orauux o6clyxuaaHkrfl>>,

npeAcraBJleHHyrc K 3arrlr,rre Ha coprcKa:nr4e yueHofi crerreHra AoKTopa SurocoSuz
(PhD) - AoKropa ro cneqlraJrbHocrr4 6D071800 - SnerrpooHeprerur<a (6D071804

- 3neprerr.rqe cKrre cr{creMbr r{ KoMrrJrercu).

L. ArcryaJrbnocrb reMbr Alrcceprarlllu
.{vrcceprarlr4oHHzur pa6ora [ocB.rrueHa pa":pa6orxe aBToMarzsuponaunofi

B pa6ore [peAcraBJreHa paspa6orKa aBToMar[3rrpoBaHnofi czcreMbr orIeHKu

HaAexHocrr{ oJreKTpoo6opy4onaHzx c npr{MeHeHraeM Mr{KpoKoHTpoJrJrepoB u

BpeMeHra aHalrvr3upoBaTb cocTo.rrHr{eAaTqEKOB, UOSnOlf,rOrqVX B peaJrbHOM

3a3eMJr.flrorqux ycrpoficrn. CyqecrneHHbrM BKJra.{oM f,BJrf,erc.fi rlcrroJrb3oBaH[e

coBpeMeHHbrx rexsolorrfi c6opa u o6pa6orr<u AaHHbrx AJr{ rroBbrrrreHu.rr

s$SercrnrHocrrr Ar4arHocrr.rKr4 TexHr4qecKoro cocro.rrHl4.rl gJleKTpoo6opygona:rrtrs.

2.l.Paspa6oranrr Qusuuecrcax MoAenb (gaqnqeHa MaJrbrM rareHroM PT, J'.,lb

TJ 1498) r{ rporpaMMHoe o6ecneqeuue (aeropcKoe cBr4AereJrbcrBo PT, J\b177)



aBTOMaTr43?rpOBaHHOfi CUCTeMbT Atrfl OrrpeAeJIeHI/I.'I cocTo.'IHIA.rI gJIeMeHTOB

3a3eMJII4TeJIefi, KOTOpbre [pr{Me.Hf,rOTC.[ B qeJIflX OIIeHKI4 Ha,qeXHOCTpI

oJr e Krp o o 6 opy4o aa :attfl . u 6 e g o n ac so crr.I e ro o 6 cry )K:aBaHLrs.,

2.2. P aspa6 or aua MeroAI4Ka orIeHKr{ HaAexHo crr4 oJreKTpoo6opygo Banvrfl. vr

6esouacHocrr{ ero o6cryxrEBaHlrfl. npla IIocro.rIHHoM MoHr{TopI{Hre cocro.rlHllf,

SJIEMCHTOB 3A3EMJII{TEJIf, .

3. flpanrrrrrecmar 3Harrr{Mocrr pa6ornr

IlpanrruecK€ur 3HarrkrMocrb pa6oru 3aKrroqaerc.f, B BogMoxnoorl4

BHeApeHpr.rr [peAJroxennofi clrcreMbr Ha rrpeArrpkrflTvrflx oJreKTpooHeprerlaqecKoro

KoMrrJreKca AIrfl rroBbrrrreHrrfl 6esouacHocrr{ o6cnyxuBanvrg. 14 CHV)KEHV{

SKorrnyaTarlrroHHhrx prrcKoB.

4, Oqenrca BHyrpenHero eAHHcrBa rr HarrpaBJreHHocru, [oflyrreHHbrx
p$yJrbTaToB Ha peureHrre [ocTaBJreHHbrx 3aAaq

AnropeQepar Jrorr4qHo crpyKrypkrpoBar Lr BKrroqaer ocHoBHbre acrreKTbr

r.rccJreAoBa[Lrfl: o6ocnoeaHEe aKTyaJrbHocrr{, o6sop cyqecrByrcrqvx . MeroAoB,

paspa6orKy aBToMarrr3lrpoBaunofi cr{creMbr, ee MoAeJrupoBaHr.re u [paKTr4rrecKyro

peaJrra3arluro. Asrop [pr.rBoAltr AoKtr3areJrbcrBa sS$errunHocrl{ npe.UloxeHHoro

perueHLrfl Ha ocHoBe SKclepr4MeHT€rJrbHbrx AaHHbIx, qTo [oATBepxAaeT

o6ocHosaHHocrb BbrBoAoB.

Bo BBeAeHurr [pLtBoA[Tcf, o6ocnoeaHrae aKTyanEHocrLI LIccJIeAoBaHvtfi.:

coBpeMeHHbre reHAeHqula B gJreKTpooHeprerrrKe rpe6yror aBToMar[3aTryrvr

Ar{arHocrr{Kr{ oJreKTpoo6opy4onaHux Arrfl [oBbrrueH]Irr HaAexHocrrr Lr

6esonacHocrr{. OcnosHHe npo6leMbr: HeHaAexHocrb 3aseMJr.rrcull4x ycrpoficrn,
seo6xoAr,rMocrb rlocro.sHHoro MoHr{Topr4Hra cocroflHus gJreKTpoo6opy4onauu.r.

I-{em uccJreAoBanns; paspa6oma aBroMar[suponauuofi crrcreMbr orIeHKr{

HaAexHocrr,r gJreKTpoo6op, y4oBaH:ar. u 6egonacHocrr{ ero o6cry}KnBalaufl. Merogu
LICCJIeAOBaHPIfl,: MaTeMaTI,IqecKoe MOAeJII{pOBaHI4e, JIOIHKO'BepOflTHOCTHbII{ AHaIII",.3,

paspa6orra KoMrrbrorepnofi MoAeJrrlr. Hayruar HoBIa3Ha: rIpI4MeHeHue

COBpeMeHHbIX MLIKpOKOHTpOJIJIepOB LI AaTTIHKOB AIIfl .ULIaTHOCTI4KLI COCTO{HIITI

3a3eMJr.rnqux ycrpofi cre.
\ B uepnofi rJraBe Arrcceprarluonnofi pa6orrr paccMorpeHbr anarrvr3

cyqecrByroqr{x MeroAoB oueHKr{ HaAexHocru 3JreKrpoo6opy4onauux. O6sop

Sartopon, BJrr.L[roqux Ha 6esonacHocrb r{ HaAexHocrb oJreKTpoo6opy4oBanufl.

(orpyxalorqax cpeAa, oKcrrJryararllroHHbre Qar<ropu, orur,r6r<z MoHTaxa 14

rrpoeKTuponannx). Tarxe paccMarpuBaercfl, B3alrMocB.rr3b HaAexuocrl4

oJreKTpoo6opygonanux 14 6egouacuocrr{ ero o6cryxuBaHLrfl. c 3a3eMJrflrorqLrMr{

ycrpoficrBaMrr. Cpanueuue pa3flr{qHbrx MeroAr{K AuarHocrEKH 3a3eMJlltrculrtx

ycrpoficrq r Ltx HeAocrarKr{.



Bo nropofi rJraBe paccMarpzBarorc.r o6sop Mr{KpoKoHrpoJIJIepoB cepurkr

ATMEL (ATmega3z9) v ux rpr.rMeHeHr{e n paspa6orre aBroMarl{suponaHnofi

crrcreMsr. Anarus xapaKTepr{crr.rK Aarqr,rKoB BJIaxHocrI{ rpyHTa I,I AarrII,IKoB ToKa.

Boslaoxuocrrl npr.rMeHeHrur.fl GSM-uo4yrx SIM800C AJrf, repeAaarr.r AaHHErx.

Paspa6orKa cxeM [o.qKrroqenr4fl. Aarq[KoB K Mr.rKpoKoHTponJrepy u aHalrug vtx

B3aHMoAeitcrr;ux.

B rpersefi HraBe paccMarpr{Barorc.,r pa:pa6oma rpI{HIII{rruarrrruoit
gleKTpuqecrofi cxeMbr cr.rcreMbr. Cos4auue KoMlbrorepuofi MoAeirr{ cl{creMbr B

cpeAe PROTEUS. Onucauue Qzsu.recxofi MoAeIru ycrpoficrBa r.r ero ucnstra:auil
Jlorzro-eepof,THocurrrfi analru3 HaAexHocrr{ cr{crerr,ru. OqeHxa sSQeKTkrBHocrLr

aBToMarlr3rrpoBaHHofi cucreMbr IzI AoKa3areJlbcrBo ee BJrLr.rrHvrfl. Ha froBbrrueHrre

HaAexHo crr,r gJreKTp oo6opygo BaHus.

perueH?rrr frocTaBJreHHbrx 3a4alr o6ecue.ILIBIuI4e AOCTE}KeHUe rIeJrU

Ar.rccepraquousofi pa6oru.
AHarr,rs [ocraBJIeHHbIx 3a4a,.r, MeroAoB Lr aJrropl{TMoB r4x peureHr{fl,

6D071800

cBr{AereJrbcrByer o eAr{HcrBe crpyKTypbr r{ coAepxaHnx pa6orsr.

B sarcrrorreHuu c$opuynLTpoBaHbr ocHoBHbre pe3yJrbrarbr, rroJrfreHHbre rrpr{

5. CoorsercrBr{e pa6oru ur6paunofi c[eqr{aJrbHocrrl

S.nenrpooHeprerrrna (6D071804 - Sneprerr,rqecnrre cr{creMbr rr KoMrr.irexcu)

,{lrcceprarlrroHHaf, pa6ora BbrrroJrHeHa B coorBercrBr.ru c rpe6oaanufrv,kr

creqraaJrbHocrrr 6D07 1800 - SrexrposHeprerrlKa (6D07 1804 - SHepreruqecKue

cucreMbr u KoMrrJrercu). I4ccneAosanvre HalpaBJreHo Ha paspa6orKy MeroAoB u

rexnonorrafi [oBbrrueHr{rr HaAexHocru u 6egouacnocrl{ gKcrlJlyararJuvl

gJreKTpogHeprerr4qecKoro o6opylona:nvrfl, qro coorBercrByer cJreAyroqLTM

HarrpaBJreHu.rrM gaHnofi c[erll4 airbHo crrr :

- pazpa6orKa u coBeprxeHcrBoBaHr4e rexuororzfi Ar.rarHocrr{Krl u

MOHr.rTOpHHfa sJreKTpOO6Opy4 OBAHLTfll'

BHeApeHue aBTOMaTII3LIpoBaHHbIx cI{cTeM KoHTpols V ylpaBJleHuf, B

sJreKTpO9HeprervKe;

- orIeHKa HaAexHocrlr u 6egouacnocrll gKclJryararrvpr 3HeprerprqecKlrx

CHCTEM T4 KOMNJIEKCOB.

laKI{M OOpa3OM, LICCJIeAOBAHU9 IIOJIHOCTbIo coorBercrByer upoQunro

clequ€IJrbHocrl{ vr BHockTT 3HaqkrremHufi BKJTaA B pa3Bvrrue coBpeMeHHbIx

rroAxoAoB K yrrpaBJreHr{ro HaAexHocrbro u 6esouacHocrbro oJreKTpoo6opy4oeanux.
I

6. CreneHr o6ocHonaHuocrrr rr AocroBepHocrlr HayqHbrx

Hayrurre [oJroxeHLTf,, BbrBoAbr kr peKoMeHAarJvrr4,

Ar{ccepraquonnofi pa6ote, o6la,qaror ssrcoxofi crefieHbro o6ocnoeaHHocrrr u

uo.noxeHufi

I{3JIOXEHHbIE B

AocroBepHocrr{. 3ro noArBepxAaerc.fi :



ceMHHapax

Pesynsramt

- I{CTIOJIb3OBaHLIeM COBpeMeHHbIX MeTOAOB aHELJII43a, BKJI}Oqafl MaTeMaTUqeCKoe

M OAe JIr{p O B,AHVre I{ JI OrI4 KO - B ep O.'ITHO CTHbII4 M erOA ;

- IIpLTMeHeHLIeM SKCIepLIMeHTaJIBHbIx AaHHBIX 14 r{x cpaBHeH[eM c

TeopeTl{rle cKHMr4 pacqeTaMl,I ;

- pa3pa6orKofi r{ Tecrr{poBaHLreM Qusuuecrofi uo4euu aBroMarH3LIpoBaHHofi

cr{creMbr, noATBepxlalorueft pa6 oro cno co6uo crb np eAJIoxeHHbIx p erueuufi ;

- ny6nura\vflMtr aBropa B pelleH3upyeMhlx LrcplaHuflx, a raKxe anpo6aqueft

p e3yJlbraroB I{c cJIeAoBaHI{fl H a xoH S epeHIII{sx I{ c eMLI Hap ax.

Taruu o6pasou, AocroBepHocrb npe.ucraBJreHHblx HayqHblx noloxeHufi
rroATBepx4aeTcs. [pr{MeHeHraeM KoppeKTHEIx MeToAoB I{CCJIeAOBAHVTfl.,

rpaKTr{qecrofi pealusaquefi npeAJroxesnofi cl{creMbl t4 rIoJIfreHHbIMH

p e3yJIbr€traMLT, qro cBlrAereJrbcrByer o Bbrco Ko ft naAexno crLT BbIBoAoB.

7, Anpo6aqun pa6orbr r{ rroATBep?r(AeHue ouy6.nl{KoBaHufl ee ocHoBHbIx

rroJroxeH ufr, u pe3yJrbraroB

OcnoeHsre rroJroxeHlm v pe3yJrbrarbr AI{ccepraII}IoHHoro llccJle4oBankrfl.

[porrrJrr4 aupo6aqnro B xoAe y.rracrus. aBTopa B HafrHblx r<ouQepeuqv.,Ix,

Lr uy6ruraqun crarefi B peIIeH3HpyeMEIx HayqHblx v3I.aHLrflx.

pa6oru [peAcraBJIeHbI Ha MexAyHapoAHbIx vt BCepoccurrcKr4x

ron$eperulr{flx, a raKxe ony6luxoBaHbr B xypHaJlax, peKoMeHAoBaHHrrx BAK lr s

MaTepr.raJrax, LrHAeKcrzrpyeMbrx B MexAyHapoAHbIx 6asax AaHHbIx. flpu 3ToM,

ony6nzrcoBaHbr 14 ue.rarurx pa6or, B ToM rrr4cJle 3 pa6otu B pelleH3rlpyeMblx

r4sqa*uflx, peKoMeHAoBaHHBrx BAK upu llpesr{AeHre Pecny6nuru TaANIaKI{craH I{

Poccuficxofi @eaepaquu, noJryqeHbr ruanrrfi [areHT Pecuy6nuxz TaANIzKLIcTaH Ia

aBrop cKo e cBLrAereilbcTBo Ha KoM[bIoTep l{yrc IIp orp aMMy.

Anpo6aqur pe3yilbraroB LIccJIeAoBa:r.nfl, Iro3BoJII{JIa

rpaKTr{qecxylo 3HaquMocrb pa6orrr, a ny6nuraqIEIa

nocrpe6oBaHHocrb pa:pa6orauHofi aBTOMarr{suponaunofi

upo$eccuoHaJlbHoM coo6qectse.

8. 3arvre.r arlafl r{ Arrcnyccr{oHHble Borlpocbl

1. B pa6ore [prrBeAeHbr pacqerbr BeporrHocr]I rIoBbIIIreH]IrI HaAexHocru
gJreKTpoo6opygonauvs. Lr 6egonacnocrlT, oAHaKo orcyrcrByer .qeraJlbnrrfi ananus

Bo3MoxHbIx [orperuHoctefi zsuepeHufi kr BlruflHvrfl, BHeIITHI{x

(rcvruep aryp a, BJIaxHo crb, gJIeKTp oMarHI{THsIe uovrexu).
Saxropoe

2. B KarrecrBe nnarsoprnrbr AJrr aBToMarLrsuponaHnofi cI4creMEI ru6pau
Mr{KpoKoHTpoJrJrep Almega328, oAnaro He paccMorpeHbl aJIbrepHarLIBHbIe, 6olee

coBpeMenHbre peruelnLrfl, Koropbre uomrE 6rr yJryrrrurarb xapaKTepvcrunu cLIcreMbI.

3. MeroAonor[fl orIeHKu cocrof,Hr{f, 3a3eMJlf,rolqero ycrpoficrna

, rroATBepALrTb

AeMoHCrpzpyror
C}ICTEMbI B

ocHoBbrBaerc.,r Ha KocBeHHbrx Sarropax (uaxHocrb rn ror<u), Ho He yql4TblBaer



BO3MOXHbIe U3MeHeHU.'I COIIpOTLrBrreH'T,Ifl. rpyHTa, qTO MOXer IIOBirkr,rrB Ha

TOTIHO CTb .UI{arHO CTI{KI{.

4. He rpeAcraBJreHo cpaBHeHHe [peAJroxesHofi CHCTCMbI c

IITO

lo3BoJII{iIo 6u Jlfrrue orleHr{Tb flperaMyrrlecrBa 14 HeAocrarKr{ paspa6oraHHoro
noAxoAa.

Hecuorpfl. Ha yKa3aHHbre 3aMeqaHLrL onr4 He cHr4xaror o6qefi rIeHHocrLI

pa6orrt, a cKopee MoryT 6utr yrrreHbr u 4annHefirrrux uccJre,qoBaHnflx aBTopa.

9. 06rqee 3aKJrloqeHrre o coorBercrBrrr{ AlrccepraquonHofi pa6orsr
rpe6oea n lrs M, rr p eAbfl BJrfl eMbr M K Ka HA r.rAarcKr{M A lrcceprarlrrfl M

,{uccepraqI4oHHafl pa6ora CafiQzur4H3oAbr O.C. .f,BJr.f,erc.r 3aBeprrreHHhrM

HayqHo-I4ccJIeAoBareJIbcKI{M TpyAoM, CO.{epXarqLrM HOBbre HayrrHbre pe3yJrbTaTbr,

LIMeIoq[e TeopeTLIqeCKyIo V [paKTl{qeo{yrc 3HaqI{MoCTb.

MeroAEr r{ TexHr4qecKLTe perueHr4.rr MoryT 6um r{crroJrr3oBaHbr

orp acJru AJr.[ [oBbrrrreHr{.fi HaAexHo cru p a6 orbr oJreKTpoo6opylo Ba:uttfl'

AsropeQepar cBl{AereJlbcrByer o BbrcoKoM ypoBHe rroAroroBKr{ aBropa 14

BrroJrHe orBeqaer rpe6orauuru
flocrauosrenurfl, flparurenbcrBa

coriracHo Ilpzroxeuuro 2 K flyurry 40

Pecuy6nnrn Ta4xzxucraH (O [op.,rAKe

npucyx,{eur4s. freHbrx creueHefi>> Ns267 or 30 r{roH, 2021 roAa. Pa6ora
3acJlyxl{Baer rroJroxLrreJrbHofi oqeHr<u, a eE aBTop CafibulluH3oAa O4rzl4Nou
CafiSu4gr{H - npr4cyxAeHr.rfl eMy yrreHofi creueHr{ AoKropa SunocoSuu (PhD) -
IoKropa ro creur.reurbHocrr4 6D071800 -' SlerrpoeHeprerr{Ka (6D071804
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