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AxrluonepHoro o6qecrea (3HeprerruecKl4fi IaHcrl4ryr LIMeHu f.M.
KpxzxanoBcKoro>)

(AO (3HI4H)), r. Mocrea
Ha aBropeSepar Ar4ccepraquu [nopKlrHa,{yrurpna BanenruHoBllqa Ha reMy
(MeroAuKa [orlcKa ucroqHr4KoB HecuMMerpun HarrprxeHlrr B TorrKe o6qero

[pr{c o eAr4 laeHufl , rr oAcraHrl Lrkr vr orl eH KLT n x $ arrnq e c Koro BlrvflHvrrr>>,

rrpeAcraBJreHHofi Ha cokrcKaHvre freHofi crerreHr4 KaH4vr4ara rexHlrrrecKlrx HayK rlo

creqaaJrbHocrlr 05.I4.02 - (3neKTplrqecKue craHrlzn Lr sneKTpooHeprerurlecKne

CLTCTEMbI).

L. ArcryarsHocrb reMbr ArcceprarlrroHHofi pa6orbl

,{uccepraqnx ,{nopruHa A.B. rocBflrrleHa BorlpocaM u4enrzSuKaIIkII4

Harpy3oK B sHeprocr{cTeMe, HefaTLrBHo BJrlrfrorqr{x Ha cuMMeTpuro rpexQa3Horo

Harrprx(eHus. B ee y3Jrax, u pazpa6orKe MeroAa KarrecrBeHHofi u KorlrqecrseHHofi

OIIeHKU 3TO|O BIrVtflIIVrs.

Heczuuerpufl Harrp{xeHr{.n nr,rrarcrqefi cerlr B oHeprocrrcreMe (3C) B

Hacrorrqee BpeMf, B P<D sBJrrercs cepbe3Hofi npo6revrofi. Ee rpuqllHa



HepaBHoMepHocTb iloAKnroqenvrs. HerronHooa3Hofi Hafpy3Ku - xopolllo Lr3BecTHa LI

AocraroqHo LI3f{eHa. llpv groM, coBpeMeHHar HopMaryrBHafl,6asa xecrKo Ar4KTyer

neo6xoAzMocrb coorBercrBvrfl, QarruuecKoro ypoBHr Hec[MMerptrn Hanpflx{eHr{rr

3a.{aHHbrM rroKa3arer-sM KaqecrBa sneKrpooHeprrrlr (Itr( 3).

Hecrvrorpfl Ha xoporuo paspa6oraHHyro reoperlrrrecKyro 6azy gtrx aHurv3a

cocrof, HrIs 3C r4 r4ncrpyMeHT€urbHyro o 6 ecuerreHHocrb coBpeMeHHbrMLr cpe.qcrBaMlr

usuepenzft, Ha npaKTI4Ke rloucK norpe6urerefi, r4cKarcaroqax cr4MMerpr4ro

Harrpfr>KeHvrfl, vr oIIeHKa r{x SarruuecKoro Brrprfllnus, 3arpyAHeHa rlenbrM pf,AoM

acueKToB. Kmo.reeblM 143 HI{x rBJrrercr HeloJrHora zcxoAnofi znSoprr,raqvvr p^nfl

aHaJrvr3a pe)KkrMa pa6oru cerv\ Koropa.rr He Aaer B prAe cnfraeB rrpr4MeHlrrb

?I3BecrHbIe MeroArlru, rpe6yrorlrae rrrvpoKoro Ha6opa r4cxoAHbrx AaHHbrx. B pa6ore

colIcKareJrb cocpeAorovrrJlct Ha pa":pa6orKe raKofi uero4uKri, Koropar rro3BoJr.[er,

HaxoA-ncb B fpaHr.rqax rroAcraHrlr4ra (nc), ToqHo orrpeAenLrTb

neuonHo$a3Hbrx norpe6urelefi Lr orleHlrrb ux Sarrz.recroe

HecuMMerpLIn rpexQasnoro Hanprx{eHr4r B TorrKe nx o6qero [pr4coeArrHeHr4rr

(rorr).

Or4emHo cneAyer orMerlrrb, qro npu pa3pa6orxe MeroALrKr4 B KaqecrBe

LICXOAHbIX AaHHbIX aBTOp paOOTbr Lr3Halr€urbHo rrpeAnafaeT r4cnoJrb3oBaTb ToJrbKo

LI3MepeHLIr rpexoasHblx roKoB 14 Harrpsxe]c{uir B rpaHurle fIC, r.e. cBoAr4r r4x Ao

Bo3MolKHoro reoperl4rlecKoro MrlHr{MyMa. IrlnrruN cJroBaM}r, TeMa rlpeAcraBleHHofi

O6rercr uccJreAoBanufl: oHeprocr4creMbr (3C) KJracca HanprxeHus220 rB ra

llpeArvler [ccJreAoBaHrrfl: Brrurr^Hvre uorpe6zrelefi c HepaBHoMepHbrM no

Qa:avr uorpe6neHpleM oneKrpooHeprlru (33) u MorrlHocrr4 Ha HecaMMerprlro

HarrpflKeHrar n yslax 3C.

2. Ilenr Ar.rcceprarluonnofi pa6orsr

Ile.nuro zccne.rloBannfl, .sBJrrerct paspa6oma MeroALrKr4 rrotrcKa

Becb cocraB

BTIVIflIJI4E HA

pa6orrr aKTyaJrbHa.

HI4Xte"

norpe6uretefi c HepaBHoMepHbIM no $a:avr norpe6neHlreM vr orIeHKLr lrx



SarcrzuecKoro BKnaAa B Hecr4MMerpprrc HanpffKeHr4rr B ycnoBurx HeAocrarKa

r4cxoAHbrx AaHHbrx I.Irg. aHurvr3a.

3a4a.rn, [ocraBJreHHbre Anr Aocrlrx(eHr4r rlenu :

1) Anarzs cyqecrByroulux MeroAoB orIeHKr4 SarcruuecKoro BKnaAa AJUr

oIIeHKI{ Bo3Mo)KHoft o6racru ux [pr{MeHeHuA B ycnoBlrfx 4e$nqzra ucxoAHbrx

AaHHbrx Anfl anaJruza" Onucalnne o6o6qenHoro noAXoAa orIeHKLr SarcrzuecKoro

BKJraAa B ycnoB?rrx rxrrpoKoro naOopa rlcxoAHbrx AaHHbrx Arrx anaJrvr3a.

2) Pa:pa6orKa yHnBepcamnofi MareMarlr.{ecrofi MoAeJrLr, npunaenzuofi

Anf, orrucanvrfl, nro6ofi peanrHofi ilC s 3C.

3) Pa:pa6orKa MeroAa rIoI4cKa norpe6zrerefi c HeclrMMerpzrrHbrM no

$asavr uorpe6reHr{eM vr3 rrkrcra uorpe6zreleft uccneAyenrofi fIC, noAKnroqeHHbrx K

ee roqKe o6ulero npucoeAlrnelrtvrfl) roroprrfi rro3Bonrer KoppeKTHo rrocrpor4Tb ee

gKBLIB€LleHTHyIo gneKTpkrqecKyrc cxeMy 3aMerrleHus. MareMarLrqecKoe orrrlcaHue

rroATBepxAeHr4e crrpaBeAJrr4 BocTr{ npr4HflTbrx

BbrBoAe Ha Matlab-MoAenr4 oAlrHoirHofi nC.

7) Pa:pa6oma MeroAa orIeHKr4

rroJroxeHr4vr vr AorryqeHr4lr rrpr4 efo

MeroAa 14 orIeHKa ycnonzfi ero pa6orocnoco6Hocrlr.

4) 3rcuepunreHrzrrrbHar rrpoBepKa pa:pa6oraHHoro MeroAa Ha

uacrura6uofi Sz:zuecrcoft MoAenn.

s)

6)

Pa:pa6ortca Matl ab-Molenn oALTHoqHofi nC.

3rcuepral,reHT€LlbHa-{ orIeHKa rrorperxHocrkr pa:pa6oraHHoro MeroAa r4

Sar<ru.recKofo BKJIaT(a, roropsrfi

IIO3BOJI'eT rIeCTb BJII4.IHLIe BCeX OIUCaHHbIX [apaMeTpOB, r4orronb3yeMbrx B

o6o6ulenHoM rroAxoAe, Ho, 6raro4apr u3BecrHofi ersusalenrHofi 3neKTpruecrofi

cxeMe 3aMerrleHut fIC, rpe6yer MeHbrrrero na6opa ucxoAHbrx AaHHbrx.

(DoprrrzpoBaHlre Ha ocnoBe pa:pa6oraHHbrx

MeroALIKpI, rro3BoJr.f,roulefi B rpaHr4rlax nro6ofi peanrnofi IIC

Hecr4MMerpr,FrHbrx uorpe6zrelefi, noAKnroqeHHbrx

rIpI4coeALIHeHvrten ux SarrvqecKoe BITLTfllr.:aI Ha HecLrMMerpLrro Harrprx{eH}rr B groM

8) MeTOAOB eAkrIlOVr

3C onpegeJrurb Bcex

ToqKe o6ruero

B

K

y3ne.
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3. Hayvnan HoBrr3Ha Ancceprauuonnofi pa6oru

HayrHax HoBLr3Ha LrccneAoB anvrfl. 3aKrroqaerc.rr B cneAyroueM :

1) Paspa6orana

rrocTorHHo cr4MMeTplrlrHbrM

yHzBepc€lJrbHar, MareMarrrqecKa.f, MoAeJrb fIC

rlcrorrH LrKoM rrlrraH us, crrp aBe p^nvrBafl . 4lx ruo6 ofi IIC

c

B

3C. [orasana clpaBeAJlrlBocrb JrllHeaplr3arruu Synrqufi LrcMeHeHra r :na.{eHr4fi

Qa:nrrx roKoB Bcex Qz4epon fIC npu paBHoMepHoM pacrpeAeneHLrn Harpy3KLr ro
HLIM"

2) flpe4noxeH KpLIrepuir" paz1eJreHLrr norpe6zrenefi IIC na 2 rpyuuu: c

cplMMerpkIqHhrM LI Hecl,IMMerpkrrrHhrM no Qasalr norpe6neHrreM. Ha ero ocuoBe

pa"epa6oran MeroA orlpeAeneHnr HeclrMMerpr4qHbrx norpe6urenefi nC rtpLl

LI3MeHtIonIIdxct Bo BpeMeHu rrapaMerpax 3C, uo3BoJrrroqufi c$opvrzpoBarb

KoppeKrHylo oKBnBaIIeHrHyIo cxeMy 3aMerrleHu.r IIC o6parnofi v nynerofi

n o cn e.IIo B aTe JI bH o cTLl.

3) Pa:pa6oraH MeroA paHXLIpoBaHufl norpe6zrerefi rro crerreHvr BrruflHur

Ha HecI4MMerpvIo Harlptx(eHl{rr B TorrKe o6qero IlpvcoeAr4ilelHvrs. fIC, upzrraenzurrfi

B ycnoBkrxx 4eQuqkrra ucxo4Hbrx AaHHbrx AJrr a:aaJwr3a.

4. flpanru.recKafl 3HaqrrMocrb rrccJreAo BaHufl pa6oru

flp amnuecKas 3Haqr4 Mocrb Lr ccJIeAoB aHtrfl. 3aKrroqaerc.f, B :

1) Pa:pa6orannofi MeroArrKe rrolrcKa Hecr{MMerpLrqHbrx norpe6urerefi

fIC z oIleHKI4 Iax SaxrzalecKoro BrrLrflHLrfl Ha ypoBeHb HecLrMMerpLrLT Harrp{x(eHlrr B

ToqKe o6qero rrpucoe.{uHeHllt B ycnoBlrrx Hr.r3Kofi salno,AaeMocrLt 3C, rorAa

Haoop ucxoAHbrx AaHHbrx orpaHlrqeH.

2) IIuweapusosanHofi MoAenn fIC, 4arou1efi eogNaoxrHocrb cqurarb, rrro B

ee 3KBLIBaJIeHurofi cxeMe roKI{ Bo Bcex BeTB.flx, [oAKnIoqeHHbIX K

rpanc$opMaropy, saB*rcflT or rBMeHeHvrflruo6oro lapaMerpa erofi cxeMbr llHuefino,

qTo [o3BoJltrer cynIecTBeHHo ylpocTt4Tb SKBtrB€ureHTEpoBaHrre vr aIJaJru3

MHoroy3nonux 3C.
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3) Irlncrpyrcrlralr rro Mo.{enr4poBaHr4ro orAenbHofi nC unu IIeJrofi 3C s

nBK Matlab B 3aAarrax oueHKr{ K33 B pa3nurrHbrx crpyKrypax EOC u By3ax Anfl

yre6Hux rlenefi.

5. [ocronepHocrb [oryrreHHbrx pe3yJrbraroB

[ocronepHocrb uonfreHHbrx B pa6ore pe3ynbraroB o6ecne.{eHa

rrpLrMeHeHLreM KoppeKTubrx MareMarlrqecKrrx MeroAoB LI MoAenefi, uponepKa I4x

KoppeKTHocrlr - colocraBJreHlreM c pe3ynbraraMu Sueuuecroro MoAerrvrpoBaHns.,

npvMeHeHLreM aupo6rapoBaHubrx [porpaMMHo-BbrqucJrkrreJrbHbrx KoMrrJIeKcoB Lr

upone4eHHbrMrr c ux npLrMeHeHLreM pacuerauz.

B pa6ore cQopvrylnpoBaHbr cneAyroulrle rroJroxeHrnr, BbIHocI{MbIe Ha

3arrllrry:

1) VnunepcrurbHafl nuneapur3oBaHHar MareMarurrecKat MoAeJIb fIC, roura

o6ulero [pvcoeAuHeHrarr roropofi 3neKTplrqecKrr yAaneHa or cI{MMerpLIrIHoro

r.r cToqHr{K a iluT aHur H e cLrMM eTp uqHbrM c orrp oTprBJr eHLr e M n n e uftr e fi ceTr{.

2) Kpurepnfi pa3AeneHr{s norpe6zrerefi IIC Ha cuMMerplrqHbrx Lr

HeclrMMerpr4rrHbrx u MeroA [olrcKa HeclrMMerplrqHbrx uorpeburereft Ha ero

ocHoBe.

3) MeroA orIeHKLr SarruuecKoro BKna.{a uorpe6urens fIC Ha ocHoBe

orIeHKLr MorrlHocrrl LrcKaxeHus B efo Su4epe, pa6orocuoco6nufi B ycnoBlrrrx

HerroJrHoTbr LrcxoAHbrx AaHHbrx anfl. aHanvrca.

6. Crpyrcrypa r coAeplr€Hue pa6orsr.

.{zccepraqvrfl lnanvcana Ha 195 crpaHLrrlax Lr coAepxr4r rl4rynrnsfi JII4cr,

BBeAeHrre, rrerbrpe rJraBbr, 3aKJrrorreHr{e, crrr4coK n}rreparypbr r{3 80 naarr,reuonauufi,

crlrcoK nprlHflTbrx coKparqeuuitLrrpvr npvno)KeHkrq, BKJrro.{as 109 pucynron n 61

ra6rrulqy 
"

Bo BBeAeHrrrr o6ocnosHBaercr aKTy€urbHocrb reMbr AlrcceprarlraonHofi

pa6oru, Qopuynupyerc.fl ueJrb LrccJreAoBaHus, v 3a4a'ukr, perxeHr4e Koropbrx
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Heo6xoAkrMo Anr ee AocTrDKeHrrr, rroKa3aHa HarIHat HoBn3Ha r4 IlpaKTLlqecKa.f,

rleHHocrb pa6orrr, orucaHa ee crpyKTypav o6reu.

B L-ofi HraBe aBTop rrpoBoAlrr al;.anr43 cyrqecrByuqux MeroAuK Ant aHalru3a

cocroflHlr.fl 3C, uoncKa HecLrMMerpkrrrHbrx uorpe6urenefi fIC v oIIeHKLI vrx Brrvrfllar4s.

Ha HecLrMMerplrn HarrpflxeHr{lr B y3Jrax 3C. Aerop, orMeqas cyulecrBensuft BKnaA

orerrecrBeHHbrx 14 :apy6exnrx uccneAoBarerefi, IpLIXoALIT K BbIBoAy, rITo

cyqecrByroqr4e rroAxoAbr, 3arracryro peaJrptyeMbl ToJIbKo B 6laronpzxrHblx

ycnoBLrsx zs6rIrra ucxoAHbrx AaHHbrx Anr anaJwr3a u rpe6yror un$opMalluu o

rrapaMerpax cerlr, qacro HeAocryrrHbrx Ha rrpaKTuKe. Tar<rau o6pasou, aBTop

cocpeAoraLrvrBaer cBor4 yavrrvrfl. napazpa6orKe Mero4vrKv1 Koropat pa6orocuoco6na

B ycnoBr4flx reoperprqecKoro MLTHLTMyMa rlcxoAHbrx AaHHIIX - Ll3Mepennft roros I4

Harrprx(eH ufi, n rpaunqax lIC.

Bo 2-oit rJraBe aBrop rlpeAnaraer MareMarzqecKylo MoAenb fIC,

ocHoBaHHyro Ha AByxy3nosofi cxeNae, r.{e repBbrM y3noM frBlrflercfl, TO[I, a BTopbIM

- TorrKa HyneBoro rroreHuLrzrJra. B uoAeJrLr BHeIIrHtt cerb rIpeAcraBJIeHa LIAeaIIbHbIM

rrcrorrHLrKoM rrvrralvrfl, gneKTpnrrecKLr y,uaJreHHbIM or TOn HeKoropblM

HecuMMerpnrrHbrM uo Sa:au colpornBJreHLreM. llorpe6zreJllr fIC, e 3aBI/tctIMocrI4

or Lrx rrr[a vt qacrorhr, Ha roropofi rrpoBoAlrrc;l orIeHKa cocrotHkt.fl 3C,

rrpeAcraBJreHbr rraccuBHblvruv aKTLrBHbrMrr gJIeMeHTaMvr. Anropovr o6ocnosaHo, qro

AalrHafl. MoAenb cnpaBeAnuBa Arrs. nrc6ofi peanrnofi IIC n 3C. Ha 6ase erofi MoAenu

aBTopoM rrpoBoALrrcr onlrcaHue paspa6oranHoft MeToALIKI4 rlorrcKa

HeckrMMerpr4qHhrx norpe6urenefi IIC v oueHKa lrx BJIIIIHwA Ha HecLIMMerplIn

HanprxeHus e TOII. MeroAuKa BKrloqaer ABa MeroAa:

1) Merol rror,rcKa HeclrMMerpnrrHblx norpe6urelefi, ocHoBaHHufr Ha

orIeHKe Koppensquu r,r3MepeHHbIX sHa.{eHl4fi Saurux roKoB Qz4epon fIC.

2) MeroA orleHKrr Sarcrn.recKoro BKJraAa rorpe6nreJr{ B ucKaxteHue

crlMMerpr4lr HarrpflxeHl4rl B TOn fIC, ocHoeaHHrrfi

uaupamenufi [poreKaHut aKTLTBHrIX, peaKTI4BHbIX

r4cKax{eHr{fi, usuepeHHbrx Bo Bcex Suaepax lIC.

HA

VI

oueHKe sHaqeHzfi vr

IOJIHIIX IvlO[IHOCrefi
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Aeropou [peAcraBJreHo AeraJrbHoe MareMarlrqecKoe orrr4caulre MeroAoB, AJrt

;rAo6crea Bocrrpr4rrrr4.rr cBeAeHHoe B 6ror-cxevru, orLIcaHbI ycnoBut

pa6orocuoco6nocrn paspa6oraHnofi MeroALrKLr, paccMorpeHo BJrLrf,HLre BBeAeHHbrx

,uonyqenzfi. B sanepurenuvr aBTop rrpeAcraBJr.rrer Ha6op cnryaguit, B Koropbrx

rrpeAnox{eHH€ur r4M MeroAuKa rrpeBocxoAlrr paHee paspa6oraHHble, rIoKa3aB, rITo Bo

BCEX OCT€t[bHbIX CNYIAfl. OHA I4M HE YCTYTIAET.

B 3-efi rrraBe aBrop paccMarpr4Baer cpeAy Matlab, n xoropofi n 4amnefiurevt

rrpoBoAr{Tcfl cepvfl MareMarurrecKax gKcnepr4MeHToB. I4rorou pa6orrr Ha.4 rnanofi

flBnrflercfl, Matlab-rvroAenb lIC, roropafl coorBercrByer paHee rrpeAcraBrennofi n 1-

ofi uane MareMarLr.recrofi MoAenr4. ,{nx no4rBepxAeHlrs ee aAeKBarHocrrl aBTop

rrpoBoALTT ceplrrc pacqeroB Ha MoAenu kr cpaBHrlBaer pe3ynbrarbr c 6onee

TpaAurlrloHHbrMrr cp eAcrBaMr4 p acqera ycraHoBLt Brur4xcr pexzuon 3C "

B 4-ofi rJraBe aBTop gKc[eplrMeHTulrrbHo npoBeprer Bce rroJrox{eHut 2-oir

aBroprJraBbr. Atrs [poBepKlr pa6orocuoco6nocru MeroALrKLr Ha rrpaKTlrKe

ncrronb3yer $usz.recKyro MoAenb Ha 6ase creHAoB <<Y.re6Ha.f, TexHlrKa>. Ha 6ase

Matlab-NroAenr{ vrs 3-efi uraBbr aBTop rrpoBoArar qucreHHyro orIeHKy MeroAlrrrecrofi

rrorperrrHocrr4, Bbr3BaHHyro BBeAeHHbrMr4 AorryuleHusMrr npu pircpa6orre MeroAa

rrolrcKa HeclrMMerprrqubrx rorpe6nrenefi. 3rcuepurr,reHTbr rroKa3€uru, rrro pearrbHat

[ofperrrHocTb MeToAa Hu3Ka.

B saKnroqeHlrn aBTop rroAbrroxrrlBaer pe3ynbrarbr rrpoAenannofi pa6orrr u

o6ocnosrreaer coorBerarBlre [ocraBJreHHbrx Bo BBeAeHr{u uerefi u 3aAaq

Aocrr4rHyrbrM pe3ynbraraM. Taruu o6pa:ona Mo)KHo 3aKJrroqr{Tb crpyKTypHyro

rlenocrHocru pa6orbr Lr ee coorBerBue |OCT P 7.0.11-2011 <<,,{ncceprarlur u

aerop e $ e p ar Avrc c epr ar\vrn. C rpyrryp a u np aBvur a o S oprr,ur eHurr )) .

7. Anpo6aqnn pa6oru u ny6.nnKaurr no pa6ore

flo reue Auccepraqzu ouy6JrLrKoBaHo rxecrb (6) pa6or. W uux ane (2) e

V3AaHkIflx, BxoA.gIIIlitx B cIIIiIcoK peIIeH3LIpyeMbIx Haf{HbIx x{ypHilnon BAK; gve (2)

BusraHnfrx IEEE u IOP, oAHa (1) z: Korophrx - Kpocc-peQepzpyeMar B SCOPUS:
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Identification Based On The Correlation Of The Phase Currents" - IEEE, 58th

International Scientific Conference on Power and Electrical Engineering of Riga

Technical University (RTUCON) - Riga Technical University, 12-13 Oct., 2017.

6) D. Dvorkin, V. Tulsky. Practical useless of methods of consumer actual

impaet estimation into power quality distortions at the point of common coupling //

Pa.{uosreKTpoHl4Ka, gJIeKTporexHLrKa vr 3HeprerLrKa: [ea4qarr qerBepras

Mex4ynap. Haf{.-rexn. ron$. cryAeHroB H acrnpaHroB 15-16 Mapra 2018 r., M.:

Teg. .qoKn. - M.: OOO <I{eurp nonr{rp. ycnyr "Pagyra">>,2018. - c. 1017.

8. 3avre.raHrrfl rro pa6ore

B rlerovt, Arlcceprar\vrfl.,{noprzna A. B. 3acnyxr4Baer Bbrcorofi oqenKr4, Ho

LrMeercr prA 3aMe \anuir:

1) B pa6ore ne o6ocsoBaHo oroxAecrBJreHLre rroHrrr{s nto"^u o6uero

ilpucoeAuHeHrr.s)>, qacro Bcrpeqaroqeecr B HafrHoit tureparype, Lr rroHrrr{f, (y3eJr

ilepeAaqv 33 nonrsoBareJltM cerefi BbrcoKoro, cpeAHero rr Hra3Koro HarrprxeHr{fl),

rrpnMeHfleMoe B aKTy€lJrbnona |OCT.



2) B pa6ore He yKa3aHo, yqurbrBaercr rrur cryqafiHbrfi xapaKrep

HecLrMMe rpuv HalprxeH vrfl B y 3rrax c erLr 14 KaKLTM o6pasou.

3) O6rerr uccneAoBalnurfl. - gneKTprrqecKLre cerrr 220 yB lr Hr4xe, oAHaKo

LI3BeCTHO, .ITO HeCr{MMerpurfl. HarrpflxeHLI.rr qarqe Bcefo na6ruoAaerc.f, B cerrx 0,4 KB

14 B certx rrprraHr4s. rqrosoft Harpy3Klr. C.reNa cBr3aHo r{ccneAoBaHr4e cerefi 35 xB rz

nurue?

4) I4s pa6oru He qcHo, Ao KaKoro ypoBHfl oKBLrBzureHrlrpyrcrcfl

uorpe6nrenz fIC.

s) Wz pa6orbr He scHo, c rarofi qenbro B Tperbefi ruase [poBoALrnct

aHaJrvr3 Matlab-tvtoAenla Hecl4Hycora4amuofi Harpy3KLr ) ecrrkr pa:pa6oralHafl

MeroALIKa HanpaBJreHa Ha rIo?IcK Hec?rMMerpLTrrHbrx norpe6zreleft v orIeHKr4 Lrx

$tuxaua.

6) B pa6ore yAentercs 6onrruoe BHLrMaHr4e BlrvrflHrrro Ha pa6ory MeroAa

rIoI4cKa HecI{MMerpuqHbIX uorpe6zrenefi ycrpoficrna perynr4poBaHufl. rroA

narpysrofi rpanc$opMaropa (PItr{) u ero aBroMarlrKkr peryJrLrpoBaHrrs

roe$$zqrleHra rpancfiopvrar\vrvr, oAHaKo ycrpoficrno repeKnroqeHurfl. 6es

r{ccneAoBaHvrv pelreHa 3al.al{a,

coBeprxeHcTBoBaHl4r MeToAonofrrH

orIeHKLr KaqecrBa gneKTpLrqecrofi

Ha ocHoBaHr4tr BbrnoJrHeHHbrx aBTopoM

r4Merorq€u cyulecTBeHHoe s"a"e""e linfl

aHaJrur3a ycraHoBlrBruuxc.f, pelKkrMoB 3C u
3Heprlrlr B ee y3nax. IIo HafrHoMy ypoBHro

no:6yx4enux (IIBB) nurcar He paccM arpvrBaerca. llouervry?

9. 3ar.rrro.tenr{e rro pa6ore

flpe4craureHHbre HeAocrarKr4 Hocrr .racrHrrfi xapaKTep a B rlenoM He

BJII4tIor Ha KatlecrBo [pe,4craBJreHHofi pa6oru. Co4ep)KaHr4e pa6oru e uorHofi

Mepe orpa)KeHo B rlerlarHbrx pa6orax coLrcKarer-rr. Co4epxanve anrope$epara

TIOJIHOCTbIO COOTBeTCTByeT MaTeprr€LJIaM, r{3JrO}KeHHbrM B ALrCCepTArIprr4.

luccepragux flBlrflercfl caMocro{reruuofi, sanepurennofi HafrHo-

rcearn$nraqnonnofr pa6orofi.

rIpoBeAeHHbIX pa3pa6oror u vccneAoF,aF{uir Lr rroJryreHHbrM pe3ynbraravr pa6ora
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<<floroxenns npvcyxAeHnvr freHbIX cteueuefi>>,orBerraer rpe6onaHuau

rrpeAbrBnreMbrM K AucceprarlproHHbrrrr pa6orarr,r Ha colrcKanne yrenofi crerIeHLI

Ka:r^4vr4uta rexHLrqecKLrx HayK. Teua v coAepx(aHlre pa6oru coorBercrByrcT

cleqvanbHocrLr 05.14.02 - SnerrpvqecKlre craHrluu rI gJleKTpooHeprerl4qecKlle

CI4CT9MbI, a ee aBTOp AOCTOI4H IIpIICBO9HVfl, CTOII€HU KaHInAaTa T€XHI/IIIOCKI4X HayK

uo eroft c[eqv€InbHocrl4.

Pa6ora 6stta p accMorp eHa Ha 3 ac eAaHrru ra6opar opnu upeo6pasoearemHoft

rexHr4KLr LrM. K.A. Kpyra AO <Snepreru\ecrcuir LIHcrLIryr LrM. f .M,

KpNllxaHoBcKoro) <<24>> nor6pr 2018 roAa (npororon 3aceAaHus J{s 11/18).

3auecrurem
HarrpaBneHLre

AupeKropa IIo Ha) {Hoa
SHepferLrqecK}Ie

pa6ore,

sneKTporexHLr qe cKLr e rexHoJI oTr4r4, A. T. H., npo o.

3an. ra6oparopnefi rpeo6pasoBareJrbHofi rexnurz
uu. K.A. Kpyra, K.r.H., Aou.

floAulrcpr 3aBepf,ro.

Ha.r. OrAena yrpaBJreHr4rr rrepco

flanSanoB [.W.

Acraruen M.f.

JloMa.reHro B.B.

tr#R*

sl
t9

td;;i#ilaH',
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Hecl4MMerpuu HanpDKeHI/ts B TorIKe o6qero [pucoeAl,rHeHr{r rroAcraHuuuuoueHKg

ux SarruqecKoro BJrrdf,Hrrn), qpeAcraBneHnyro Ha corrrcKaHr{e y.renofi creneHr4
KaHAI'IAaTa TeXHI4qecKI{X HayK rlo cneq[aJIbHocTLI 05.t4.02 - <<3nexrprfrrrecKr,re

cTaHrI}IE r{ gJreKTpogHepreTuqecKrre cr4cTeMhD)

flonnoe n
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HANMEHOBAHI{E
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1. Acra'res M.f., Hosrros M.A., flan$nnon AJ4Jailrr{roB
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