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P occufi c xofi @ e4ep arJurvr, yueuoft crerreHlr KaHAlrAara rexHurrecKr4x HayK.

,.{raccepraqux <<lIosbIIxeHI4e pa6orocnoco6nocru cr{creMbr rrroBofo
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6omoeHx greKTputlecKl4x coegzuenufi> ro clerlr{€rJrbHocrr4 05.09.03

<3ner<rporexHllrrecKlze KoMnJIeKcbr Lr clrcreMbr) lp]rHrra K 3arr{r4Te 2I $enpaw

2020 r., uporoxol }lb 51 AucceprarllroHHbrM coBeroM A 999.086.03 na 6ase

(De4epanrHoro rocyAapcrBeHHoro 6rogxeuroro o6pa:oBareJrbHoro yrrpe)KAeHr4-rr

Bblcruero o6pazoyauur, <<Koucotr,tomcrcufi-na-Auype rocyAapcrneHHrrfi

yHlrBepcurer), @egeparbHoro focyAapcTBeHHofo oroA)KeTHofo

o6pa":onareJlbHoro yqpex.{eHllfl Bbrcruero o6pasonanux <<,{alrnenocro.rHrrfi

rocyAapcrseHHHfi yHI4BepcLIrer nyrefi coo6rqenzx>>, (De4epalrHoro

rocyAapcrBeHHoro 6ro4xerHoro o6pa:onareJrbHoro yqpex{AeHLrf, Bbrcruero



focyAapcTBeHHbrr4

rp. JIennHa, A.

yHr,rBepcuTeT>),

27, cor4annrrfi

<<Cvcreurr

6ronxerrroir,t

TexHI4qecKr4x HayK, AorIeHT

rrpoMblllneHHbrx ycTaHoBoorcaQe4prr <<3lercrporpr{Bo.{ H aBroMarr43ar\krfl

o6pa^:onanzx <<Awrypcrzfi

Koucol,ronrcx-na-AMyp e,

MznzcrepcrBa o6pa^ronaHvfl vr HayKrr Pocczficrofi (De4epar\ukr Ns 7731*rrc or 24

r4K)H{ 2016 r.

Coucrcarenr - BnaceHKo Ceprefi Anaromeeu.r 1983 roAa poxAeHlrs, e 2008

roAY oKoHr{LIJI acnllpaHTypy (De4epanrHoro rocyAapcrBeHHoro 6ro4xeruoro

o6pa^:onareJrbHoro yrrpexAeHr,rr Bbrcrrrero o6pazonauvtx <<flanruenocro.rHrrfi

HacTof,rr{ee BpeM.flrocyAapcrseHHrrfi yHLrBepcprrer uyrefi coo6rqenzx>. B

pa6oraer B AomKHocrH craprxero rperroAaBarelrfl ra$e4pu

oneKTpocna6xeHz.s)) @e4epanruou rocyAapcrBeHHoM

o6pa":onareJIbHoM yqpe)KAeHI4u Bbrcrlero o6pa:onauzx <<.{anrueeocroqnrrfi

rocyAapcrnennrrfi yHr{Bepcr4rer nyrefi coo6ulenu.a>>.

[uccepraqzx BbIrroJIHeHa Ha ra$e4pe <<Cracrentrr oneKTpocrtalxonus>>

Oe4epanrHoro rocyAapcrBeHHoro 6ro4xernoro o6pa:oBareJrbHoro yqpexAeHr4t

BbIclrlero o6pa"sonanzx <<{alrHenocro.rHrrfi rocyAapcrseHHrrfi yHHBepcr{Ter

nyrefi coo6uleHar>>.

HayuHufi pyKoBoArITeJIb - KaHAIaAar rexHaqecKr4x HayK, AorIeHT tr4rnareuro

I4r,a:a Bla,{HvtHpoBI{rI, 3aBeAyloqrafi rca@e4pofi <<CptcreMbr gneKTpocna6xenzs>

(DegepanrHoro rocyAapcrBeHHoro 6ro4xeuroro o6pa":oBareJrbHoro yrrpexAeHlrq

Bblcllrero o6pa:onanux <<,.{arurenocro.rHrrfi rocyAapcrnennrrfi yHLrBepcr4Ter

nyrefi coo6ulenux>>.

OQuquaJrbnbre orrroHeHTbr :

Cz4opon Oner Anerceenuu, AoKrop rexHnqecKlrx HayK, npoSeccop,

3acny)KeHnrrfi u:o6perarelr Poccuficxofi @e4epaqun, 3aBeAyrounfi xa$e4pofi

<3rerrpocua6xenze )KeJTe3HOAOpOXHOfO TpaHcrropTa)) Se4epanrHoro

focyAapcTBeHHoro oroAxeTHofo oopa3oBaTeJrbHoro rrpe)KAeHLnr Bbrcruefo

o 6pa:oe atrlrq (( OMcrufi ro cyAapcreeHHrrfi yHlrBep cnrer nyrefi c oo 6rqenux>> ;

Cyxopyron Ceprefi l4nauonnu, KaHAvrAar

681013,  r .

IIpLIKa3OM

Se4epanrHoro I'ocyAapcrBeHHoro 6roAxernoro o6pa:oBareJrbHoro frpexAeHrz.rr



BhICIIIEfO oop€I3oBaHr4t <<Kouconaolrcrufi -na-Arraype rocyAapcTBeHHbrr4

yHr4BepcuTeT)>.

llp e4craar{JrLr [oJro)KlrreJrbHbre or3brBbr Ha .quc ceprarlr{ro.

Be4yIqan oprauu3arlnq Oe4epamnoe rocyAapcrBeHHoe 6ro4xelroe

o6pa^ronareJlbHoe frpex{AeHue Bbrcruero o6pasoBanvrfl (OfFOy BO) <Vpatrcxuir

rocyAapcrseHHrrfi yHlrBepcurer nyreft coo6rqeuna>>.

B ceoeiu [oJroxI4TeJIbHoM or3blBe, rIoArrLIcaHHoM KaHAHAaToM TexHr4qecKr4x

HayK, AoIIeHToM Koeanenrru Aretcceeu AnaroJrbeBLlqeM, 3aBeAyroilIr4M raSe4pofi

<SnercrpocHa6xeru{e rpaHc[opra) I,r yrBepx{AeHHbrM KaHAr4AaroM TexHrllrecKr{x

HayK, AoIIeHToM Eyruyenurvr Cepreenr BarenrunoBlrqeM, npopeKTopoM rro

uayunofi pa6ore @fEOy BO <Vpalrcrzfi rocyAapcrseHHrrfi yHr,rBepcvrer nyrefi

coo6rqenrlf,)>, yKa3aHo, rrro Allcceprarlus. flBnfl,ercf, HayqHo-KB€urraSzrcaquoHnofi

pa6orofi, BbrrroJrHennofi Ha aKTyanbHyro reMy, HMeroqyro cyqecrBeHHoe

3HarIeHrIe l.nfl nnopacrpyKTypbl TpaHcrroprHbrx vr sneKTpo3Heprerr4qecKr4x

IlpeArlpntrrafi Poccuficrcofi (De4epaql{Lr, coorBercrByer naclopry cneqr{€rJrbHocrr4

05.09.03 - 3nerrporexHl4rrecKlle KoMrrJreKcbr Lr ckrcreuu (rexHr{qecKlre uayxu) u

yAoBnerBopfler tpe6onaHlagu floloxteHI4{ o rtprrcyx{AeHkru f{eHbrx creneuefi,

npeAbtBn.leMblM K KaHAUAaTcKLTM Ar4cceprarllr.f,M, a ee aBTop, Blacenro Ceprefi

Auarolrenuu, 3acnylrlrBaer [prrcyx{A::aLTA

TEXHKTqCCKI4X HAVK.

yreuofi crerreHrir KaH4rr4ara

Cozcrarelr nveer 42 ouy6rHroBaHHbre pa6otr, B ToM rrr'rcJre rro reMe

ill{ccepra\uu 77 pa6or, H3 Koropblx2 crarrrl B r43AaHr4sx, peKoMeHAoBaHHbrx Anf,

uy6nuxaqnfi Bucurefi arrecralll4oHHofi xovzccraefi (BAK) PO, 2 - s yr31aHr4r4,

BXoAtIrdeM B Mex{AyHapoAHyro cLrcreMy rlr4TtrpoBaHn r Scopus, 2 rrareHTa Ha

uso6pereyux, 1 uonorpa$zs. O6rqrafi o6rena ny6nzrcaqufi, to reMe Ar{ccepraqr,ru

cocraBJrf,er 13,77 n.n., aBropcKr.rx 4,09 r.n.; rry6rruxa$nfi B Be.qyulr4x

peIIeH3I4pyeMbIX HafrHbrx xcypHaJrax u u34anvrrx, onpeAeJreHHbrx BAK PO - 0,87

n.Jr., aBTopcKr{x - 0,34 u.l.
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3rerrporexHrrKa. - 2016. - Ilb 2. - C. 9-11.

5. llarerlr Ha zso6perenzeNr 2659671Pocczficrcax (De4epar\krn. MI,IK B60M

3/02 (01.2006) H02J 3lI2 (2006.01). Cucreua oneKrpocsalxesus.

ener<rpvrSI{IIIlpoBaHHbIX )KeJIe3Hbrx Aopor nepeMeHHoro roKa 25 rB /H.lI.

fpuropree, A.II. lIapSnaHoBI{tI. 14.8. Zrsarenro, C.A. Bracesro; 3aflBvrrerrb u

rlareHToo6la4arelr ,{alrnenocro.IHrrfi roc. yH-T. nyrefi coo6rqenrar. -J\b

2016150010: 3€urBJr. 19.12.2016; ony1ry20.06.2018, Eron. J\b 19,- 16 c.: un.

6. flareur na uso6pereHve Ns 2661628 Pocczircrcas. @e4epaqzx, MIIK B60M

3102 (01.2006). Cucreua oneKrpocsa6xeuur oneKTpusuqrapoBaHHbrx )KeJre3Hbrx

Aopor rlepeMeHHoro roKa 25 rB / H.lI. fpnropren. A.lI. llapSraaHoBnq. VI.B.

Irlrnarenr<o, C.A. Bracenro: 3atBr4Terrb vr rrareHTooltagarelr fiamHesocro.{Hrrfi

roc. yH-r. nyrefi coo6Iqenzr. - J\b2017108336; 3arBJr. 13.03.2017; ony6n;

17.07.2018. Eron. l\b 20. -I2 c.: utr.

7. I4rnarenro VLB. lloerrueul,Ie eKcnnyararlproHHofi HaAexHocrr4

ToKonpoBoA-f,rll4x 3DKI,IMoB KoHTaKTHofi. ceru srerrpvrSuqupoBaHHbrx xreJre3Hbrx

Aopor : MoHorpa$ux I I4.8. ZrnareHro, C.A. Blacenro. - Xa6apoBcK: I4gA-so

ABfYnC.2016. -116 c.

Ha 4Iacceprarlurc ra aerope$epar nocryrrtrrv or3brBbr neAyr{efi opraHrmarlkrvru

o SuquanbHbrx orrrroHeHTon (nce rroJroxr{Telrnue).

1. Orsrtn ne4yIqefi opraHLaar\uu Segepa-rrrHoro rocyAapcrBeHHoro

6roAxernoro o6pa^:oBareJlbHoro yr{pe)K4eHr4fl, Bbrcrrrero o6pa":onauun <<Ypatl,crcufi,

rocy.qapcrseHHufi yHr4Bepcurer uyrefi coo6rqenux>>.
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Orsrre rloJlo)Kl{Terluufi, rloArrlrcaH KaHAuAaroM TexHr{qecKr{x HayK,

AoIIeHToM, 3aBeAyloquM ra$e4pofi <3rercrpocna6xeHrae rpaHcropra>)

Koeanesrrru Alexceeu AnaroJrbeBLrqeM kr yrBepxAeHHbrfi npoperropoM OfEOy

BO <Vpanrcrufi rocyAapcrseHHrrfi yHnBepckrrer nyrefi coo6rqenux>>,

Cepreel,tKaHAr{AaroM TexHkrqecKux HayK, AorIeHToM Eyruyenunr

BanenrprnoBllqeM.

3aNae.IaHH.s: 1) Ha pI{cyHKe 2.3 Ar{cceprarlzonnofi pa6orrr He yK€BaHbr

BpeMeHHbIe lpaHLIIIrr Sas HalpeBa H oxJla)KAe]Hkrfl.I4s .rero He [oH{THo, K rarcofi

Sa:e orHocl{Tcs o6racrr III? 2) C ro.mr4 3peHlrtr BLrcyanvrcarrvr4 AolonHr4Teruuufi

xpurepuia yron V, rroK€r3brBaroulkrir cKopocrb LT3MeHeHr.rf,

4e$erruocru Bo BpeMeHLr, arr6pan [paBprJrbHo, oAHaKo, B

o6pa6ome cKopocrb Lr3MeHeHr{r rcoe$SnqlreHra 4e$errHocru

I,I3Mepsrb B e,quHI4IIy BpeMeHu. 3) Vervr o6ycJroBJreH nu6op 4eftcrnyrorlero roKa

BelrkIrluHofi 600 A no MHorI4x reoperLlrrecKrrx HccneAoBalavtflx) npr,rBeAeHHhrx B

Al4ccepraquoHnofi pa6ore 14 aBropeQepare? 4) B DraBe 2 anropoM rpoBeAeHbr

plccneAoBa]Hvrfl roeQSuqLIeHTa 4e$exruocrH B 3aBucr4MocrH or Berr,rtrr4Hbr

[epexoAHofo colpoTLIBJIeHur, oAHaKo Bbr3brBaeT Borrpoc [ocTpoeHr4t

3aBzcl4Mocrefi rosQQnqueHTa geSerrHocrl4 or roKoB pa:Hofi BeJrr4rrr4Hbr. Ey4er

ru B 3Tr4X yCnOBLrrX MeHrrrbcr rrpeAcraBleHnrrfr yfon v u 6y4er rwr oH

ran$oprraarnBeH upu oIIeHKe cocro{Hra{ sneKTpLrqecKoro coe4zHeuux? 5) B

AHccepraquonnofr pabore I4Melorcs He3HaqlrreJrbHbre 3aMerraHur no ooopMneHrrro

I4 OIIEIIATKT4.

2. Orsrrn o$zquanbHoro olrloHeHTa AoKTopa rexHurrecKux HayK,

npoSeccopa, 3acnyxeHHoro Hao6perarers Poccuircrcoir (De4epaqur4, aKaAeMr{Ka

Ara4euuz gneKTporexHr4r{ecKux HayK PO, 3aBeAyrorqero ra$egpofi

<<3rercrpocna6xenue )Kene3HoAopox{Hofo TpaHcrropTa) Se4epanrHoro

focyAapcrBeHHofo 6ro4xernoro o6pa:onareJrbHofo yqpexAeHlrf, Bbrcrrrefo

o6paronauzx <Oucxrafi rocyAapcrseHHHfi yHr{Bepcr.rrer rryrefi coo6u{enzs>>

roe$SHqr4erra

rpolpaMMHo14

parlr4oH€rrrbHo

Cra4opona Orera Arexceenuqa.

3alae.raHux: 1) B ra.rectBe AolonHLITeJIbHoro Kpr.rrepurB Ar{cceprardzonnofi
5



pa6ore paccMarpuBaercfl, yroJl V, rcoropufi roKa3brBaer cKopocrb r43MeHeHr4t

rcosS$uqueHra 4e$errHocrll Bo BpeMeHLr. OruoAa Bo3Hr4Kaer Borrpoc, 6y4er lu

I43MeHqrbCt OrIeHKa COCTO.f,HI{.fl 3JIeKTpr4rIeCKOfO COeAI{IJeIJV.fle eCIrW, HanpLIMep,

noMeHtrb uacrura6 ocefi rocrpoeHun? 2) Ha crp.52 gucceprarlnoHHofi pa6oru

cro6rca yKa3aHa B HHAeKce, a AoDKHa 3aKphrBarb nelnuuuy. 3) Vlz reKcra

anrope$epara u Anccepraqnonnofi pa6oru

cIIeqlI €rnLT 3LIp o BaHHbIe nporp aMMHbIe cp eACTBa

r.A.) Anfl pacrrera

coeAI{HeHI{t, T.K.

SusuuecxllM rrpoqeccaM Anf, pacqera rroKa3areneft Kpr4Teprden no4o6u{, Koropbre

orlllcblBaror re[JroBbre tBJIeHun. 4) Anropou [peAcraBneH pe3yJrbrar HarypHhrx

3aMepoB TeMrleparypbl IlpoBo,qa u sireKTpr4rrecKoro. coeAkrHeHur Ha crp.95

puc.3.I7, v KoropoM rIpzBeAeH rpaSxrc AJrf, AByx cocrorHr{fi elerrpuqecKoro

coeAI{HeHIls. He coBceM rloHtrHo, noqeMy AorronHr{relrnufi rpHrepufi orleHKr,r -

yron V He npuMeHeH Ha oroM pe€LnbHoM eKcrreprlMenre? 5) llponyqeua

HyMepaIILTx Sopuylbr Ha crp.110 s sKoHoMrlqecKoM pacqere (4.10) orcyrcrByer.

3. Orsrrs oQraqzanbHoro ollroHeHTa lra:nqvr4uta rexHr4rrecKr.,rx HayK,

AoIdeHTa rcaoe4prr <3nexrpolpl{Bo.{ vr aBToMarr4sar\Lrfl. npoMbrrlneHHbrx

ycraHoBop) $e4epansHoro rocyAapcrBeHHoro 6ro.4xeDroro o6pa:onareJrbHoro

yqpe)KAeHr4t BbICruefo oopa3oBaHr{t <<Kouc ovrolrcrnfi -Ha-Arrayp e

ro cyAapcrseHHrrfi yHHB epcurer> CyxopyKoBa C eprea Llrlalaor;u.lra.

3anaeqanra.s: 1) B l. 2.3 npI4BeAeHa o6r\afl. $oprrayla rerrJroBoro lanalrca

3axLIMa (Sopuyra 2.I1), rnacf,rlra{ cJleAyroqee: Korr4r{ecrBo rerrJra, rrAyqee Ha

HafpeB coeAl4HeHut paBHo cyMMe KoJIkrqecTBa TerrJra, BbrAeJrlrBrrrefocr llplr

IIpOTeKaHHI{ TOKa qepe3 rIepeXOAHOe CO[pOTr4BJreHr e, KOJrr{qeCTBa TerrJra rrOTOKa

KoHBeKTI4eHoft TelnoorAaqu 14 KoJII4rIecrBa rerIJIa, Il3nyqaeMoro HafperblM

3Dr{r{MoM. Bce cJraraeMbre rrpl{BeAeHbr co 3HaKoM (rrJrrcc). OAnaro s AanrHefirrreM

TeKcre pa6orrr He rlotcueHo, KaKzrr,r o6pasoM rrpu [epexoAe rc Soprr,ryrc 2.19

cocraBfl.sro[vre, olrrcbrBaroqr4e KoHBeKTHBHbTfi reuroo6luren u u3nyv'euue, 6rutu

B3-srbl c orpllqareJrbHblM 3HaKoM. 2) B n. 2.4 rryune,qeHo ypaBueur4e oxJra)KAeHurfl
6
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OOJITOBOTo sneKTpIIqeCKorO coeAltHeHvIs., B KOTOpOM IIpLIBOAI4TCI rOoS$zquenr h,

3aBkIcsuryIfi or onpe4el€nnux KJILIMaruqecKr4x ycnonufi. Hercuo, KaKprM o6pa:ov

cneAyer yqurbrBarb pearlbHo cyrqecrByrcrque KJruMarrarrecKkre ycrroBufl rrpvr

BhrfloJrHeHuvl AvrafllocrHKll cocrotHr4t 3DKI4Ma B KDKAOM OTAeJTbHOM Cryqae Anq

o6ecue'reHl4t AocroBepHocrz pacqeroB pexr4Ma oxJraxAeHux.3) Bo nropofi rrtaee

pa6orsr rrpu pacqere napaMerpoB KoHBeKTLTBHoTo renloo6ueHa B TeKcre c,4enaHa

cchrJlKa Ha paHee ouy6luroBaHHyro voHorpa$uro, B Koropofi upozeno1rrnvcb

AaHHbIe pacr{erbl. Cpa:y rrocJle ccbIJIKr4 rrpnBe,qeHbr KoHeqHbre pe3ynbrarbr

pacqeroB oe3 orrucallnfl, MeroALrKLr rrpoBoAlrMbrx pacqeroB u r4crronb3yeMbrx

cpeAcrB (varevarl4qecKllx ululu [porpaMMnrrx). Tarofi cuoco6 Lr3JroxeHr{fl He

rlo3BoJlfler B uoJIHofr uepe oIIeHI4Tb KoppeKTHocrb reoperr4qecKHx pacqeroB 14 ux

pe3ynbraroB rlo AaHHoMy pa3Aeny. Oruo4a Borrpoc K cor4cKareJrro: KaKoBa 6nrrra

MeroAI{Ka pacrreroB rlapaMerpoB KoHBeKTrlBHoro reuloo6uena, KaKr{e

MareMarrlrrecKue u [polpaMMHbre cpeAcrBa rrpLT oroM r{cloJrb3osanucr? 4) B

fJIaBe 3 anropoM [pLTBeAeHa Mero4vrKar4 pe3ynbrarhr MoAenzpoBalufl. TenJroBbrx

npoqeccoB kr xoe$SuqueHTa 4eSeruuocru p.nfr 3a)Kr.rMa rtpu nepeMeHHbrx

pex{I{Max pa6omr. Tsronrre roKrl npr4 groM rr3MeH.rrJrrrcb cryneHqaro B npeAenax

or 200 A ao 800 A c uraroM s 200 A. Tar<urra o6pasolur, r4ccJreAoBaHbr curyaqtvv a

pa3nI4rIHoI,I LIHTeHcIlBHocrbIo rerrnoBbrAeJreHnr or rrporeKaroulr4x roKoB (n rorra

qHcJIe - qacrlMHofo oxnaxtAeHr{{ ttplr cHrDKeukrvr BeJII4qI4HrI TtfoBofo roxa).

O4naro, n pa6ore He rlpeAcraBJleHbr pe3ynbrarbr rlccJreAoBannfl Anfl, ar4Tyar\vLr

rIoJIHoro oxJIaxAeHI{f, rlpoBo4a c 3axr4MoM (ro ecrr Ans cnyqar, KorAa rrocJre

Sasrr HarpeBa r.aroBblM ToKoM I{Aer Sasa oxnaxAeHr4fl. npu BeJrr4rrlrHe rflroBoro

ToKa, panHofi HyJIro avruep). Tarofi noAXoA He rro3BoJr.rrer s uorHofi Mepe orleHr{Tb

BJII{{Hue [epeMeHHbIX pexnuon pa6orrr Ha cocroflHne 3axrnMa. 5) Anropou

ilpl4BeAeHa gKoHoMrlrlecKafl orIeHKa o$Ser<runHocrr4 BHeApeHHx paspa6orassofi

MeroArrKLI AlIarHocrlrpoBanufr, ilpv pacqere Koropof B HeAocraroqHo nomrofi

Mepe 6ulo orlllcaHo, KaKLIM o6pa":ou orleHl4Banvrcb Karrvrr€ulbHbre BJIo)KeHr{fl npu

BHeApeHI4u. 6) B rercre AuccepraI\Lrkr u anropeQepra Ar{cceprarlr4r{ orcyrcrByer

r,tr$oprr,rallvq o KoJII{qecrBe 3KcrIepLrMeHToB, rrpoBeAeHHbrx Anr noATBepxAeHHt



AOCTOBepHOCTH [peAnafaeMblx AOrronHr4TeJrbHbIX Kpr4TepueB or{eHKr4 cocrorHtr.f,

gneKTplrqecKux coe4nHeuzfi .

Orgrrerr Ha aBropeSepar (nce nonoxurelrHue).

1. Orgun flonosofi Harattuu An4peennhr, KaHAr,r1ura rexHlrqecKkrx HayK,

.qorleHTa, 3aBeAyroulero r<a$e4pofi <<Anrovraru3lrpoBaHnbre cLrcreMbr

rocyAapcrBeHHoro 6ro4xeruoro3neKTpocna6xeHux>> Se,{epanrHoro

o6pasonareJlbHoro yqpexAeHlrf, Bbrcurero o6pasonanua <<PocroscKtrfi

rocyAapcrseHHrrfi yHr4Bepcurer uyrefi coo6rqenua>>

Eueulenuua, AoKTopa rexHr,rqecKlrx HayK,

vr ,{rrnrruua Eopuca

upoSeccopa rcaQe4pu

<<AsroMaru3r4poBaHHble clrcreMbr SneKTpocHa0x{eHr{D) Se4epanrHoro

rocyAapcrBeHHoro 6ro4xernoro o6pasonareJrbHoro yqpe)K.{eHnr Bbrcrrrero

o6pa:onanas (Pocroncxrafi rocyAapcrnennufi yHuBepeLrrer rryrefi coo6qeH:zfl>>,

3acryxeHHoro oHeprerlrrca P(D.

3aNae.raHuq: 1) LIz anrope0epra He rcHo, ) rrlTbrBarorc{ rru B

MareMarr4.recxofi MoAeJrr4, KpoMe reMrreparypbr orpyNaroulefi cpeAbr, Apyfr.re

Krl4MaruqecKve ycnoBut (nerponoe eo:4eficrBLre, BJraxrHocrb z r.u.)? B cnyuae

oTcyrcTBl4f, Ao[onHLITeJIbHhIX yclonufi, Mox(eT lrvr gTo rroBJrl{rTb Ha

AocroBepHocrb oIIeHLIBaHLIfl cocroflHLr-s gneKTpuqecKoro coe4uHenua? 2) I4z

TeKcra aeropeoepafl]a He qcHo, KaKHM o6pa:orvr B rrporpaMrvre 6y4yr onpeAeJrrrbct

yfJIoBbIe cooTHolrreunx .qo[onHuTeJrbHofo KpuTepr{r orleHKrr yfna ry, xoroprrfr

[oK€l3blBaer cKopocrb rI3MeH eHufl, xos$SzqpreHTa 4e$ermocrr.r rro narpeny?

2. OrgHe ,{o6punzna EsreHIas BarropoBr4rra, KaHAraAara rexHrarrecKr.rx HayK,

AoIIeHra, 3aBeAyloqero ra{egpofi <<Snerrpocna6xenue }Kene3HoAopoxHoro

rpaHcrlopra> $e4eparlbHoro rocyAapcrBeHHoro 6rcAxerHoro o6pa":oBareJrbHoro

yqpexAeHut Bblclrero o6pasoBaHvfl, <<Carr,rapcrwit rocygapcrBeHHufi yHunepcr4Ter

uyrefi coo6rqenux>>.

3anae.raHz.f,: 1) Kar 6ror c6opa u o6pa6orKr4 ronyqeHHhrx pe3yJrbraroB

cBt3aH c 6a":ofi ,qannux? 2) I4z reKcra anropeSepara He rcHo verra o6ycJroBJreH

nrr6op BeJrurrr4Hrr ycJroBHo HoMr4HaJrbHoro roKa n 600 A?

3. Orsrtn Tzrona BraAuvtzpa feoprvreBvrqa, AoKTopa rexHr4rrecKr4x HayK,
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upo$eccopa, npoSeccopa ra$egprr <<Srercrpoo6opy4onaHvre, oneKrponpr.rBoA r4

aBToMarHxa> Se4eparlbHoro rocyAapcrBeHHoro 6ro4xerHoro o6pasoBareJrbHoro

yqpe)KAeHLIT Bblcrrero o6pasonanux <<HuxeropogcrHfi rocyAapcreeHnrrfi

TexHllqecxzfi yHnnepcl{Ter rana. P.E. Arerceesa>, 3acJry)KeHHoro AerreJur HayKn

P@ n flnexosa Alercaq4pa CepreeBurra, KaHAr4Aara rexHr'rqecKr{x HayK, AorIeHTa,

AoIIeHTa rca$e4pu <<Snerrpoo6opy4onalvre, gneKTpo[plrBoA pr aBToMarrlKa>

$e4epanrHoro rocyAapcrBeHHoro 6ro4xernoro o6pa^:oBareJrbHoro yqpeln1eltrfl

Bblcrrrero o6pasonanux <HzxeropoAcrzfi rocyAapcrnennufi rexnr,r.recxzfi

yHrrBepcvrer rrM. P.E. A.rrerceeBD).

3aueqanus: 1) I,IsnuruHe no4po6no orucaHbr HeKoropbre SzszuecxHe

lpoqeccbr, HanpLIMep, 9BonroIII4H [apaMeTpoB KOHTaKTHOTO COeAr4HeHLrrr,

Bonpocbl rpI4MeHeHLIt repMorpaSnu. 2) Bosrr,roxHo, s srofi cBfl3vr npr4cyrcrByror

HeKoppeKTnrre @pasbl, Harlpuuep, <<B r4Tore B gneKTplrqecKyro qerrb BKJrroqaerct

He TOJIbKO rlpeAen ilpOqHOCTI4, HO I4 COrrpOTHBJreHr{e rroBepxHocTHbrx rrJreHoK).

4. Orsrre Tuxotuupona Bna4nIr,rzpa Aler<cau4poBrrrra, KaH1kr1ara

TexHuqecKlrx HayK, AorIeHTa, 3aBeAyroqefo xase4pofi <Slerrpo3HepfernKa

rpaHcnopru Se4epulllbHoro rocyAapcrBeHHoro 6ro4xerHoro o6pa:oBareJrbHoro

y.lpex(AeHut Bblcluero o6pa:oBaHLrrr <Zpr<yrcrcufi rocyAapcrBeHHufi yHznepcurer

uyrefi coo6ulenux>> v AcrpaxaruleBa Jleonra4a Anercceennua, AoKTopa

rexHl4rrecKI4x HayK, npooeccopa, npooeccopa r<aoe4prr <SlercrpooHeprerr4Ka

rpaHcnopra> Se4epzlJlbHoro rocyAapcrBeHHoro 6roAxernoro o6pa:oBareJrbHoro

yqpexAeHllt Bblcilrero o6pa:oBaHlls <Irlpxyrcrufi rocy4apcTBeHHufi yuunepcr4rer

rryTer{ cooor{eHlrr>

3aMe.{aHLIa: 1) Karuu o6pa":ovr 6ror cnyrHrrKoeofi HaeurarlnoHHofi cucreurr

cB.g3aH c rerlJloBnsuoHuofi rarvrepofi (puc. 8), .{ro6rr yrpaBnrm rauepofi Ha

paccroxnzu? 2) B MareMarl{qecrofi MoAeJrr4 rrpoqecca HarpeBa 6olronrx

5. Orsrrs llTeurorusa

AOIIeHTa, 3aBe.4yrOUIefO

gn eKTpldqecKlrx c oeAuHeHrafi rcax frr{TbrBaercr roe S Szqaenr relJroorA a.rw?

Marcczua Baneprenr{qa, AoKTopa rexHr{qecKrrx HayK,

<3nercrpogHeprerr4Ka rpaHcrropra)

9
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$eAepanrHoro rocyAapcrBeHHoro aBroHoMHoro o6pa:onareJrbHoe yrrpexAeHr4t

Bbr crrero o6p as oeaHzs " Po c cuitcrcnit yHr.rBepcu rer rpaHcuopra"

3aueqanux: 1) I,Is rexcra anrope$epara He roH.flTHo o KaKr.rx 3axr,rMax r.rAer

peqb. 2) I4z anrope$epara He rloHrrHo qeM o6ycloalen nrr6op BpeMeHr4

rlporeKaHl4-a roKa rr coorBercrBeHHo HarpeBa KoHTaKTHoro coeAvrmerekrs. (crp. 1l).

3) B coorBercrBvrkr c reKcroM aBTope$epara, Ha pr{cyHrce 2.a u 2.6 [oKa3aH6r

xapaKTepucTr4Kvr oAHofo r4 Tofo )Ke rtrr{Kna (HafpeB oxJroKAeHr{e)>, oAHaKo Ha

pHcyHKe 2.6 se yK€BaHo AeneHr4e na Sasn HarpeB z oxna)KAeHlre.

Bu6op o$uqua-rrbHbrx olrroHeHToB u BeAyrrleu optaHu3ar\uLr

o6ocHoerrBaerct KoM[ereHTHocrbro o$zqzanbHbrx orrroHeHToB B

coorBercrnyrorqefr orpacnn HayKI'T, HaIIuqLIeM y Hrrx rty6]ilurcaryuit IIo reMe

AHccepraquonnofi pa6oru kr cSepu l4ccneAoBaHvtfl.,. HuururrlreM ux corJracufl;

uI{poKoH LI3BeCTHOCTbIO BeAyIIIer4 OpfaHu3arlr4r{ CBOLTMLT AOCTr{}r(eHprflMr4

coorBercreyrorqefi orpacnl4 HayKI{ 14 cuoco6nocrbro onpeAenr{Tb HafrHyro

[paKTurrecKyro qeHHocrb Al{ccepraqzoHnofi pa6orsr, H€rrruq?reM ee conracrl{.

[uccepraqlroHHblfi coeer orMerraer, rrro Ha ocnoBankrur BbIrroJrHeHHbIx

colrcKareJreM rrccJreAonannfi :

paspa6orau HayrlHufi no4xo.q oIIeHKI{ cocrorHr{rr 6orrosHx gneKTpr4rrecKr4x

coe.{HHeHult s ycnoBl4{x HecrallzoHapHbrx pe)KI4MoB pa6orrr cr{creMbr rf,roBoro

oneKTpocna6xenrzx, [yTeM I4CCneAOBaHr4fl LI3MeHeHI4t roeQSnqueHra

4e$exrnocru no HarpeBy, nosnorxroulufi KocBeHHbrM cuoco6ou olpeAeJrr4Tb

B enuqr,rHy rrep exoAHoro collp oTr{BireHr{.rr ;

rlpeAJrolKeHo opLIfLIHtuIbHoe TexHlrrrecKoe peueHlre cprcTeMbr MoHr4Topr4Hfa

Lr oIIeHKLI cocro-rrHrz{ 6orrosrrx greKTpr4qecKkrx coegunenufi B [poqecce

DKcrrnyarar\Lrvr, uo:norarorqeft 3a crrer KpuTepuzubHoro noAXoAa rroBbrcr{Tb

pa6orocuoco6nocrb cr4creMbr rrroBoro oneKTpocna6xenzx;

AoKa3aHa BO3MO)KHOCTb OIIeHKLI COCTOflHLIfl. SIeKTpUIIeCKOTO CoeAvHeHPIfl, C

rIoMoIrIbIo AonoJIHI{TeJIbHbIX KpLrTepZeB, LrMerOIIInX flp.rrMyro Koppenf,rlr{oHHyro

3 aBIa cr{Mo crb c BeJr}rqrrHofi uep exoAHoro co [porlrB nenurfl;

B
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BBeAeHbI HOBbIe rIOHtrHg (yAoBnerBopzrenbHoe cocro flHue SneKTpr{qecKofo

coeAkTHeHLIt>) xapaKTepl43yloqee To, rrTo BerkrqlrHa [epexoAHofo conpoTr{BJreHr4e

SneKTpLIqecKoro coeAl4HeHvrfl He [peBbrruaeT HopMrrpyeMoe 3HaqeHkre kr 3a BpeMt

flpotlycKa 3neKTprrqecKoro roKa BeJrlrqr{Ha HarpeBa coeAvuelrrurfl. He 6y4er

npeBbllrrarb ycraHoeunruefic.a BeJrrdrILIHbI HafpeBa flpoBo.qoB, BXoArrrII4x B gro

coe.qIaHeHLIe; (yron \y>>, uora^:rrnarorqzfr cKopocrb r{3MeHeHrlx roe$Qr4r14velaTa

4eSerrnocrvr.

TeopeurqecKafl 3HaqrrMocrb rrccJreAoBaHrrfl o6ocuonana reM, rrro:

AoKa3aHa Bo3Mo)I{Hocrb o6ecue.renHs pa6orocnoco6Hocru cLrcreMbr

T.'IroBoro SneKTpocna6xeuufl lyreM coBeprxeHcrBoBaHr4r MeroAa olpeAeneHr4fl

cocro'Hl{s 6olronblx gJreKTpLIqecKLrx coeALrHeHuft na ocHoBe KpLrrepr.r€rJrbHoro

noAXoAa B oqeHKe BeJrr{qrrHbr rrepexoAHofo conpoTr4 BJrerrr4r;

I{CrIOJrb3OBaHbI MeTOAbI MaTeMaTnqecKoro MoAenHpoBaHvrfl.)

auSSepeHIII{iLtIbHofo plHTerpanbHoro r4uuprcrenkrfl, oKcrreprrMeHT€urbHbrx

rIccJIeAoBauuit, TeopLII4 sneKTpocHa6xeHu.q cncreMbr snexrpuQvqlrpoBaHHbrx

)KeJre3Hbrx Aopor [epeMeHHofo roKa;

Ir3Jro?r(eHI'I ocHoBHbIe rloJlolKelF.Lrfl* o6ecnequBarorrlne pa6orocuoco6Hoc$

cI,IcreMbI T.'IroBoro gneKTpocna6xeHufl Ha 6a:e anroMarr43r4posaHHofi cr4creMbr

AI{arHocrI4KH, ocHoeaHHoft Ha orIpeAeJIeHrrLT AofronHlrreJrbHbrx KplzrrepzeB orIeHKr4

c ocro.rrHrr.s 6onrosbrx gJr e KTpraqe cKr,rx co e4zn eHufi ;

pacKpbtrbt HoBbIe acfIeKTbI oIIeHKr{ cocrorHr4r gneKTpr4rrecKux coe4unenufi

Ha OcHoBe LI3MepeHI4t 14 pacqeTa AOII0IHLITeJIbHbIX KpI4TepI4eB: xapaKTepHa-fl

TorIKa MVHI4MyMa, yroJl l[ LI BeJILIqvHa roe$Qr,rqpreHTa 4eSercrnocrr4 Arrr Sa:rr

HafpeBa H oxnaxAeHvrfl;

rr3yrreHo BrrvrflIIl/re pe3Ko-nepeMeHHofo

r43MeHeHrae xoeSSzqueHTa 4eSerruocrrz

sneKTpr{qecKofo coelaHeHr4r;

rIpoBeAeHa MoAepHrl3arurfl MareMarr4.recrofi MoAenlr olpeAeJreHr4{

npeBblilreHl{-s TeMnepaTypbl 3neKTpr{qecKofo coeAr4HeHr4s oT HarrurnbHofo

npeBbIIxeHLIt TeMflepaTyphl IIpH efo OXJIaXt.{eHvIvI, I4CIIbITaTeJIbHOTO CTeHAa Anfl.

1 1
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HccneAoBarrvrs. TenJIoBbIX lpoqeccoB B ToKorrpoBoArrqux gJreMeHTax ronraxrnofi

IIO.IIBECKI{.

3na'reHHe rroryqeHnblx corlcKareJreM pe3yJrbraroB rrccJreAoBalufl ailfl

rrpaKTlrKrr rroATBepxAaeTcfl TeM, rrTo:

paspa6oraHr,r tr BHeApeHbr

o6ecue.ruBarcrqne uonf{eHr,re v c6op

3neKTprrqecKr{x coeArrHeHrafi (nareHT Ha

HayqHo-TexHprqecKlre pe[reHr{r,

.{aHHbrx o cocrorHkrLr 6onrosrrx

nso6perenze }lb 2661628 Poccuficras

@e4epaqux <<CHcreua gneKTpoclaa6xerrnfl, enerrpra$uqlrpoBaHHbrx xreJre3Hbrx

Aopor rlepeMeHHoro roKa 25 dr), napaMerpoB cr{creMbr r.rrroBoro

oneKrpocHa6xenux (narenr na Hso6pereHr{e Ng 265967I Poccuircr<as. @e4epaqrar

<<Cracrevra eneKTpocna6xenur ererrpu$urdr{poBaHHhrx )KeJre3Hbrx Aopor

nepeMeHHoro roKa 25 nBo), MeroAHKa rrpoBeAeHlrs AlrarHocrurrecKoro

I4CCJIeAOBarII/S., tro3Bon.'IrcUlaf, OIIeHI4BaTb TeKyrrlee COCTOTHI{e SneKTpHrreCKOfO

coeAl{HeHr{t B rlpoqecce ero 3Kclnyararlr4kr BHeApeHa Ha fla-nruenocroqnofi

ALIpeKIII{II rlo oHeproo6ecneqeHlrro, crpyKTypHoro rroApa3Aerre:atrfl. Tpaucenepro -

$utruar.a OAO <PXA>;

orrpeAeJreHbr Kpr,rTepr4lr orIeHKLrcocTo-f,Hl{tr SneKTpr{qecKofo coeArrHeHur,

orrpeAemTb BenLTqLrHy nepexoAHoro

pelKr{Max pa6omr cprcreMbr rflroBoro

no3Bonqrculze KocBeHHbrM o6pa:ovr

corrpoTr{BJreHr{fl B HecTarlr4oHapHbrx

oneKTpocna6xeHnx;

npeAcraBJrenbl peKoMeH,{arlkrvr rro unxenepnofi MeroArlKe o6pa6oxu

pe3yJlbraroB TeMrreparypHbrx r{ccneAoBannit Anfl KorrlqecrseHHofi

KarlecrBenHofi oIIeHKI{ LI3MeHeHI4s BeJrLFrI4Hbr roe$SuqurerTa 4e$erurocru B

npoqecce DKcrrnyaralllzr:a 6orronux gneKTpr4r{ecKlrx

perxeHlre ucuonb3yercs B yve6norr,r rrpoqecce

coe4unenufi. ,{annoe

raSe4pu <<Cucreuu

oneKrpocHa6xenun [BfYfIC npz rroAroroBKe cryAeHroB rro crequ€urbHocrrz

23.05.05 <<Cucreuu o6ecue.reHr4.fl ABHx<eHLTfl rroe3AoB>) (cnequa-rrtrca\ur

<Snerrpocna6xenze )KeJre3Hbrx Aopor))), no HarrpaBneHuro [o,qroroBKr{ 13.03.02

<3nexrpogHeprerr{Ka r{ gJreKTporexHuKa>.

t 2



oqen rca AocroBepuocrn pe3yJrbraro B r.r ccJr eAoBa H rrfl Bbrq B 1ar a :

AJIfl sKcrlepuMeHTaJrbHblx pa6or ro o[peAeneHprro reMneparypbr,

BeJrI4tILIHbr rOKa Vr BeJILIqraHbI rrepexoAHofo cotrpoTl{BJreHI4.fl TOKOIIpOBOA{ITIHX

SJIeMeHTax KoHTaKTHofi uo4necKll Ttroeofi slerrpz.recrofi cerLT HcnoJrb3oBaHo

cepru0uqupoBaHHoe o6opy4oBaHl{e, noBepeHHoe B ycraHoBJreHHoM rroprAKe;

Teoplrq nocrpoeHa Ha I,I3BecrH6rx o6qenpuHrrbrx [oJro)KeHr4.rrx

TepMoAr{HaMI4KH 14 oneKTporexHr,rKuT, au$$epeHrlLrzrJrbHoro r4HTerp€LnbHoro

t4crrvrclreuvrfl, gneKTpocna6xenns )KeJre3HbIX Aopor, MareMarr,IqecKoro

MOAenHpOBaHIdfl TerrJrOBbrX [poqeccoB, [poreKaroqux B 6olronnx

3neKTpr4qecKLIX COe.{UHeHI4{X.

uaefl 6asupyercn Ha aH€uII{3e vr o6o6rqeuaz coBpeMeHHbrx Lr

lepcrIeKTuBHbIX rexnolorufi o[peAeneHr{tr cocrorHlrf, gneKTplrrrecKoro

coeALIHeHLIt B cLIcreMax gneKTpocna6xenzs Anfl HecrarluoHapHbrx pe)Kr4MoB

pa6orrr;

I{CrroJrb3oBaHbI ocHoBHbIe rroJro)KeHuf, nporpaMM cTpaTefEqecKofo kr

HayqHo-TexHr4qecKofo pa3BvrTvrfl, xtene3HoAopoxrHofo TpaHcrropTa vr pa3Br4TLre

cucreM AZarHocrI{KI{ vr MoHr4Topr{Hra zH$pacrpyKTypbr cr{creM Tf,roBoro

gneKTpocHa6xenz.s Ha ocHoBe

aBTOM aTr43r{pOB aHHbrX Ctr CTeM ;

ycTaHoBJIeHO, IITO KaTIeCTBeHHOe

c6opa n o6pa6orru pe3ynbraroB

I4 KOJIHqeCTBeHHOe COBna.{eHI{e aBTOpCKT4X

pe3ynbraroB c pe3ynbraraMu, ilpeAcraBneHHbrMr4 a ny6nzrar\uflx B orKpbrrbrx

I4crorIHI4 K ax, flBlrflercg o6ocnoBaHHbIM ;

rlclroJrb3oBaHbl 9KcrIepI4MeHT€urbHbIe AaHHbIe peaJrbHofo r4crrbrTaTeJrbHofo

creHAa Anfl ToKolpoBoAtIrIrIX gJreMeHToB KoHTaKTHofi [oAsecKvr u pe3ynbrarbr

gKcrreprlMeHTa H a rroJrnroHe gneKTpn{raqup osaHHofi xeresHofi .qoportr.

Jln.rnrrfi BKJra.iI corrcKareJrfl cocrorrr B:

rIpoBeAeHI4lI a[aJrkr3a QyuxqnoHhrpoBa1vrs. ToKonpoBoArrru4x 3axr4MoB

rosrarrnofi cerll c tlocneAylouluM SopunpoBaHr{eM 3aAaq reoperr4rrecKr{x pr

gKcneplrMeHT€urbHbrx uccneAonanufi ;

paspa6orKe MareMarl4rlecKofi uo4enn rerrJroBbrx npoqeccoB, rrporeKaroqr4x B
t3



ooJrToBbrx coeAr{HeHlrrx;

aH arr r{3 e Lr c LrcTeM aTvr3ar\uv p e3yJrbTaTo B tr c c JI eA oBa}Jvrfl;

ycraHoBngHuvr ocHoBHbrx Kplrrepr4eB rro orIeHKe cocrotHr4f, 3JreKTpHqeCKOrO

coeALTHeHLrr;

paspa6orrce MeroAI{KLI Anfl orrpe,qeneHufl cocrofl:aprfl greKTpprqecKoro

coe,[r4HeHprs.

Pesylrrarbl A?IccepraIII{oHHofi pa6omr peKoMeHAyrorcr K BHeApeHr.rro Ha

ceTr{ )r(eJre3Hhrx Aopof .

Ha sace4anvru 18 cenrx6pa 2020 ro.qa Ar{cceprarluonnrrfi coBer rrptrHrrn

perueHl4e npvrcyl:Lrrr Blacenxo C.A. yqeHyro creneHb KaHALrAara rexHztrecKlrx

HayK.

flpu [poBe.{eHHLr rafinoro roJrocoBaHpr.fl Anccepraqzonnrrfi coBer B

KoJII4rIecrse 16 rreJIoBeK, I{3 HI{x ! 4orropoB HayK rro clequaJrbHocrrl 05.09.03 -

<SnercrporexHl4rlecKLIe KoMIrJIeKcbr r4 cncreMbr>), yqacrBoBaBrrrux B 3aceAaHLrL\ vr3

23 'reroneK, BXoAIITILTX B cocraB coBera, AorronHr4TeJrbHo BBeAeHbr Ha pa3oByro

3aIrILITy q rreJroBeK, [poronocoB€rrru: 3a 16, [portrB q, ne4eficru,rreJrbHbrx

6ronrerenefi 0.

flpe4ce4arem

AHCCepTaTIUOHHO|O COBeTa

A ee9.086.03,

A.r.H., npo$eccop Corosree B.s.recras Anerceeeu.r

Bpenaenno ucrroJrHruoulnfi

o6rgaunocru yuenoro ceKperapfl

ALrCCepTarILr OHHOTO COBeTa

A 999.086.03,

qJreH coBeTa, A.T.H., AOIIeHT

18 cenrq6pt 2020 r.

eKcaHAp Bna4zrrazpoBuq


