
3AKJIIOIIEHI,IE

eKcnepmHoil rcouuccuu duccepmaquoHruoao co*ema 6D.KOA-049 npu Tadcrurccrcou
mexHwtecKolvt yHusepcumeme uMeHu aKadeJwuKa M.c. ocutvtu no duccepmat4uoHuoil

pa6ome CailfiudduHsoda Odrutducorua Caitfiuddurua HA meJwy:

<Ae mo m amus up o s aHH an c ucmeM a o qeH Ka ru ad euan cmu ?il e Kmp o o 6 opy d o s aH un a
fieeonacHocmu ezo odcnyucuoaHuflD, npedcmaeneuuoil Ha coucKaHue yveuoil
cmeneHu dorcmopa $unocofiuu (PhD) doxmopa no cnequcutbHocmu 6D071800 -
3nercmp o eH epzemurca (6 D 0 7 I 8 0 4 - SnepeemwnecKue cucmervbt u KoMnnexc at) .

Srcueprnar KoMl{ccr{f, Ar4cceprarlr{oHuoro coBera 6D.KOA-049 rp}r
TaAxlarcrou rexHl4qecKoM yHkrBepclrrere r{MeH}r aKaAeMr{Ka M.C. Ocuuu (no
arpecy: 734042, ropoA flyruan6e, rpocrreKr aKaAeMr{KoB Pa,qxa6oBbrx, 10A),
H€BHatIeHHa.f, perleHueM coBera or 10 flrtaapfl.2025 roAa B cocraBe: rpeAce.qareJrf, -
AoKTopa rexHuqecK[x HayK, qreHa AucceprarluoHHoro coBera lOnAaruesa
3apn$lxana IIIapIESosz.ra u qreHoB KoMr{ccur{ - KaHAr{Aara rexHr{qecKr,rx HayK,

AoIIeHra, qreHa Al,rcceprarlr{oHHoro coBera Paxuvrso4a ,{Nauruega Bo6oMypoAa r,r

KaHAr{Aara rexHr{qecKux HayK, AorIeHTa, 3aBeAyroqero ra$e4pofi
<Srerrpoura6xeruEe>> Ta4xzKcKoro rexH[qecKoro yHr{Bepc[Tera r{MeH}r aKaAeMr{Ka

M.C. OcuuIE Zcuoanona @rap4anca OnuuruoeBuqa, paccMorpeB AzcceprarlproHrryro
pa6oty coucKareJlfl CafiQugqrrHsoAa OAu.rrAxona Cafi{umuma, rrpeAcraBJr.f,er

cJreAyrouee 3aKJrroqeHr{e :

,,{uccepraquoHg€ur pa6om Cafi 0uaar{HsoAa OAulAxo na Cair$uAAr4Ha Ha reMy
<<AsroMarpl3[poBanHafl cl{creMa orIeHKr{ HaAexHocrr{ oJrerTpoo6opygosauux ri
6esouacHocrll ero o6cnyxaBaHl{.fl) coorBercrByer rpe6onanusu <<floJroxeHr{f, o
npucyxAenuru yqeHblx crenenefi) yrBepxAeHHoro [ocraHoBJreHr{eM flpanurelbcrBa
Pecrry6mlru Ta4xI{KI{craH or 30 r{roH.n 2O2l }lb 267 roAa (a pe4arrlr{r{ rocr.
flpauErenbcrBa PT or 26.06.2023 r. Ns 295).

Amrya.nsHocrb pa6orur. Corpeuenurre TeH.qeHrI[u paSB:zTarfl.

sJleKTpooHeprerlltKl/t tpe6yror ycxopenuofi aBToMarkrsarJhtu rexHoJrorr{rrecKoro
lpoqecca, o6ecueqeHl4rl 6esouacHocrr{ 14 Bbrcoxoro ypoBrur HaAexHocrr{
sHeprerllqecKllx ycraHoBor. Ha4exHocrb oJreKTpoo6opy4onaHras o6ecnequBaercfl 3a

cqeT [puMeHeHI{rI HOBLIX TexHIaqeCKLIx CpeACTB Lr COBpeMeHHEIx MeToAoB

AI{arHocrI,IKI4 oHeprerl{qecKr4x ycrauoBoK. IIo cyrvr, HaAexHocrb cquraercs
cnoco6nocrrro oJleKTpoo6opy.Uonauux BbrnoJrHf,Tb 3aAaHHbre SyHrcqzn Hplr
coxpaHeHI{LI 3aBoAcKux xapaKTepI{CTI{K B TeqeHue yCTaHoBJIeHHoIO cpoKa roAHOcTr4.

Ognaro rtpu oKcrlJlyarar\un oJreKTpoo6opy4onauux Bo3H[rKaror pa3rrrrrHbre

TexHl{qecrze npo6JIeMbI, Koropble BJrrrflror Ha HaAexHocrb gJreKTpoo6opy4onaHnx u
6esonacHocrr,r ero o6cnyxr4BaHr{.[.

Hau6onee cyqecrBeHHo BJll{flIorrlr{rrara QarropaMr{ Ha cHr{xeHue HaAexHocrr{
sJleKTpoo6opygoaanau u ero 6esouacHocrlr o6cuyNnBaltrf, oqaTalorcfl
HeCBOeBpeMeHHOe [poBeAeHIIe AIaIHOCT]IKII TexHI{rIeCKOrO COCTOf,HLIf,

3[eKTpI{rIeCKI{X a[[aparoB pt Ltx HenpaBrrJrbHocrb 3KcIIJryaTa\vu B pa3flr{qHbrx



HeHopMaJIbHbIx pexlrMax. Tarxe, yxyArueHr{e HaAexHocrr.r Lr ycJroBr{r4

ererrpo6e3orracHocrra Moxer Bo3HuKlryrb rlpu BbrloJrHeHuu MoHTaxHbrx 14

lycKoHaJraAoqHbrx pa6or. Ha [paKTuKe Nrfl. o6ecne.reHus HaAexHocrr{

oJreKrpoo6opy4oaautrfi. 14 6esonacHocrrrr ero o6clyxr{BaHr{fl flpr{MeHtrror pa3rr,rrlHrle

MeroAbI I{ cpeAcrBa 3arrlrrrbr. B rou rrr{cJre AJr, [oBbrrrreHr{rr [oKa3arenefi Ha4eNHocrr{

oJleKTpoo6opygorauvs.Ltynryqrueur{rr ycronufi rx 6esouacHocr}r rrpvMeHflror cr{creMy

peJIeHHOI{ 3arrl}rTbr u aBToMaTr{Kr4, clrcTeMy KoHTpoJIf, cocTo.rrHr{rr }r3oJl.fiqupl

ofleKTpurlecKl{x cerefi, TexHoJronrqecKyro aBToMarr{r(y, 3a3eMJr.nroqee ycrpoficrno
(3Y) n r.u. Cne4osareJrbHo 3Y snnsercs

SJIEMEHTOB, KOrOpOe ueo6xo4ztvto

o Jr eKTp o o 6 opy4 o n aH ws u 6 esor acH o crlr rax o 6 cny N..LrBa;ntrfl ,.

HaAexuoe SyurqaoHl4poBaHr{e s a3eMJrrroqr{x ycrpofi crB cBr3 aHo c pex[MaMr4

pa6oru gJIeKTpoycraHoBoK 14 co6moAeHueM peuraMeHTa rrpoBeAeHr4rr

AnarHocrr{qecKux pa6or no ux rexH[qecKoMy cocroflHr{ro.

Cyrqectnyer 3arrlurHoe 14 pa6ouee 3a3eMJreH[e, Koropbre [peAHa3HaqeHbr

coorBercrBeHHo Ar.s o6ecleqeHr,rf, srerrpo6e3onacHocrv vr HopM€urbHoro pex[IMa
pa6omr oJIeKTpoycraHoBoK. Snexrpo6esouacHocrb rlpu [oMorqv 3arrllrrHoro
3a3eMJIeHus o6ecueql{Baror 3a crrer BbrpaBHr{Balus, noreHrlr{€rJroB MexAy ocHoBaHueM

,r 3a3eMJIfleMbIM o6opy4onaHzeM. Pa6o.ree 3a3eMJreHrre ueo6xo4rauo AJr{
HopMEIIIbHoro {ynrruoHl{poBaHr{rr greKTpuqecKr{x arrrraparoB, T.e. o6ecue.reHr,rfl

HaAexHoro KoHTaKTa Mex4y nefirpamro a ser,rrefi. B groM cryqae 3eMJrfl

prcrroJrb3yercr KaK o6paruufi [poBoAHt4K. Taxuna o6pasou,

QynxqzoHrpoBaHrre 3a3eMJrflrorqero ycrpoficrna HerrocpeAcrBeHHo

pecypcHo e o 6ecne.reHr{e HaAexHo cr:lr Lr 6egouacuo crr{.
OAnaro caMo 3€BeMJIeHr,re [pr{ 3KclJryarawn craJrKnBaerc.f, c pzl3rr,rqHblMu

TexHI4qecK[M]I npo6neuaMr4, B qucJro Koropbrx BxoAprr: Bo3pacraHr{e colporllBJreHr{rr
pacTeKaHLIK) TOKa, yxyAIIIeHLIe efo KOppO3UOHHOTO COCTO.flHLIf, I{ T.fI.

B Hacro.f,rrlee BpeMrr cyuecrByer qersrfi pxg, aeircrByroqrrx HopMarraBHo-

AoKyMeHToB AJrfl orrpe.qeJreHr{, SarruuecKoro
Cornauro 4eficrnyloulLTM MeroAaM p.ilfl npoBepKr,r

3a3eMJrl{Tenefi tpe6yetcr [poBeAeHr4e ra3MepeHr{lr MHoxecrBa flapaMerpoa 3V.

,{efictnyrcque Mero,qbl npoBepKr{ cocro.rrHr4f, 3€BeMJrr{Telefi rpe6ylor
6olrruoro KoJll{qecrna QnHaHcoBbrx, TpyAoBbrx r{ BpeMeHHbrx 3arpar. IloeroMy lns
[poBepKu cocro.rrHuir gJreMeHToB 3EBeMJrrrreJrf, 6es [pr4MeHeHuf, AopoIOCToflIIIIlrx

paccMaTpuBaTb

MaTeMaTI{tIeCKITIX

upra6opon u rpoBeAeHurr BcKpbrrrrHbrx pa6or Heo6xo,quuo
BO3MOXHOCTb npr.rMeHeHr{rr 4eftcrnyroqux paspa6oraHHbrx

uo4elefi n ycrpofi crBe r{3Mepfl rorqux r{x KoHTpoJrr,rpyrcqr{x napaMerpoB.

B nacro.f,Irlee BpeM.f, cylqecrByer MeroA AJr.,r oIIeHKr{ Koppo3uoHHoro cocro.f,HLtf,
SJreMeHToB 3Vr' npz KoropoM Moxuo kTc[oJrrgoBarb cpeAHero,qoBoe 3HaqeHI,Ie

BJraxHocTI{ rpyHTa B Mecre HaxoxAeHV, 3uBeMJrLTTeJrf, r{ CpeAHee 3HaqeHr{e roKoB,
nporeKaloulux IIo BepTrIK€uIbHbrM r{ ropr{3oHTErJrbHbrM 3a3eMJrflrorqr{M SJreKTpoAaM.

oAHraM vs Hau6oJree pacnpocrpau6nnrx

AJrfl o6ecne.reHr4f, HaAexHocrr{

rrpaBr{JrbHoe

BJIICf,ET HA

TexHI{qecKr{x

3EBeMnlrrenefi.

COCTOflH}I'I

cocTo.rlHI{f,



OAsaxo 4auuufi MeroA rpe6yer rrocroflHHoro r{3MepeHlrfl. BJIaxHocrI,I rpyHTa r roKoB,

nporeKaroul{x no 3tI3eMJIureJI.'IM.

IIpu noiraoulr{ AaHHoro MeroAa MoxHo ocyrqecrBl{Tb aBToMar}IqecKI4 KoHTpoJIb

14 Ar{arHocrr{Ky cocTo.rrHufl sJreMeHToB 3a3eMJIrIOqux ycTpoficTB c IIeJIBIO

rrpoBeAeHl4fl orIeHKu HaAexHocrr{ gJreKTpoo6opygonanux 14 6egonacnocr[

o6cnyNzBaroruero nepcoHaJra.

C.r[raeNd, qro Bo3MoxHocrb rrocrpoeHl4f, rlporpaMMHo-amlaparHoro

ycrpoficrBa AJrfl Lr3MepeHuf, 14 KtrJrbKyJrrqrur cpeAHeroAoBoro 3HaqeHLIn BJlaxuocru

rpyHTa n roKoB, flporeKaroulr{x qepe3 3a3eMJrrloque

[porpaMMr{pyeMbrx Mr{KpoKoHTpoJrJrepoB, ocyqecrBuMa.

Paspa6oma aBToMarr4suponauuofi cl{creMbl

oJreKrpo06opy4onauux v 6esonacHocrr{ ero o6c.rryxzBamufl, up}I nocro.,IHHoM

oJreMeHToB 3a3eMJrr{TeJrfl .f,BJlrercfl aKTy€IIIbHofi nayuHo-MOHI{TOpr{Hre COCTOflHLTfl.

TexHuqecxofi sagauefi.

llt ororo MoxHo [crroJrb3oBarb coBpeMeHHbIe MrIKpoKoHTpoiIJIepbI ur

cooTBercrByroq[e AaTqr.rKr.r BJraxHocrlr rpyHTa kr ToKa, [ocKoJIbKy

rporpaMMrpyeMbre Mr{KpoKoHrpoJrJrepbr r{Meror f,ynrqzro aHaJloro-qz$poaoro

npeo6pasoBareJrs, o6pa6orrz qu$poBbrx clrrHaJroB, om6paNeuufl. ux sHarIeHLIr B

Ar{crrJrerx u repe.{arrz qu$ponbrx cr{rH€rJroB qepe3 GSM-nao.qynr.

I{e.rrn pa6orsr: o6ocnosaur{e Bo3MoxHocrr{ r{ co3AaHr{e aBToMarr43r{poBauuofi

cr{creMbr orIeHKu HaAexHocrLr gJreKTpoo6opygonanur vt 6esonacHocrl{ ero

,{nr gocrr{xeHrlfl 3€urBJreHHofi qenu 6stru.[ocraBJreHbr cJreAyroulr{e 3a4avrui

6egouacnocrb ero o6cryxrEBankrfl., u o6ocnoBaHr{e Hx B3ar{MocB.fl3n c 3EBeMJrrroIqr{MI{

ycTpor{crBaMr4.

2, Alnanu3 cyrqecrByroutrr{x MeroAoB orIeHK}r uoragarerefi HaAexHocr[ 14

6esonacHocrr oJreKTpoo6opy4onauua.

3.Paspa6orKa KoMrrbrorepnofi u Quan.recrofi MoAeJrr4 aBToMarrsrEponannoft

c[creMbr orIeHKr{ HaAexuocrr{ oJreKTpoo6opy4oranufi u 6esonacHocr[ ero
o6clyxunalrtlzs..

4.Pazpa6orKa rrporpaMMHoro o6ecueqenz.s aBToMarr{suponannofi c}rcreMbr

oIIeHKH HaAexHo cru u 6esonacHocrlr.

5. Oqenra HaAexHocr[ oJreKTpoo6opy4onaHrax

1. AHarns Sarropon, BJrusroulr{x Ha HaAexHocrb oJreKrpoo6opy4onauur u

6esouacHocm ero
o6cnyxuBalvrfl, rrpLT rrpuMeHeHuu pa:pa6orannofi aBToMarLT3kTpoBaHHofi crEcreurr.

O6rercr [ccJreAoBaHrrfl: 3a3eMJrf,rorqee ycrpoficrno gJreKTpoo6opy4onanur

SJreKTpOAbr C [OMOrrIbrO

oueHKlr HaAexHocTu

o 6cryNvt BaH:afl, rrpu rro crof, HHoM MoHrrropuHre 3JreMeHros 3Y.

p€I3[LIqHOTO BLIAa LI Ha3HaqeEutfl..

Ilpe4rvrer uccJreAoBaHrrfl: ycraHoBJreHr{e

paspa6orannofi aBToMarr4szpoeannofi cucreMbr
gJleKTpoo6opy4onanrEx Lt 6esouacnocrlr ero o6crryxurlalnfl. rrpr,r

Bo3MoxHocrefi

AIIfl OIIEHKLT

IIpI{MeHeHLIfl

HaAe)KHocrr4

TIOCTOflHHOM

MoHHTopLTHre cocro flra'ufl. gJreMeHTos 3Y.



MeroAoloruqecnlle ocHoBbr Ar{cceprarlrroHHoro rrccJreAoBaulrfl: B ocHoBe

Aauuofi Ar{ccepralluouuofi pa6oru Jrexar r{ccJreAoBalr4fl. TaKr{x yqeHbrx, rar B.IrI.
Il{yqrufi, A.U. Cz4opon ,H.V. Bopouafi, 3.III. IO.rAauren, A.-f,. A6,4ypaxrraoHoB, M.E.
I4uoxron, Io.E. fyr, B.I. Kuryuuu, B.A. HenonansIrlufi, Io.H. py4euxo, M.H.
PosaHosa, B.B. ByprcAop0, A.I4. .f,ro6c, P.H. Kapxruu, H.fI. Karurpo6, u 4pyrrx
yqeHblx, BHecIu[Ix 6olrruofi BKJIa,4 B t4ccJre.qoBaHrrf, MeroAoB orIeHKr{ HaAexHocrr,r
s JreKTp o o 6 opy4o n an vts. u 6 esorr acHo cru ero o 6crry )KuBanufl ..

,{ocronepHocrb HayrrHbrx uo.uoxeuufi, rroryrreHHbrx pe3yJrbraroB u
BbIBoAoB 3aKilloqaercfl B KoppeKTHoM I{crroJrb3oBanr4}I MareMarr{qecKrax uo4elefi 4nr
orIpeAeJIeHLI.n cocToflr:ufl. 3a3eMJLtiloIrIHx ycTpoficrs c rleJrbro orIeHKr{ HaAexHocT[
o Jre KTp o 06 opy4o a au us, u 6 eso.[ acHocru ero o 6cny )KfiBalufl ..

Mero4sI rlccJreAoBaHl{fl. B KarlecrBe ocHoBHbrx MeroAoB LtccJreAoB aHufl,

npIiIMeHrIJIIacb MeroAu SusuuecKoro I{ MareMarr4qecKoro MoAeJrrapoBauufl,[poqeccoB
yxyAlueHlrg cocrorHLIf, gJIeMeHToB 3a3eMJIr{TeJIfl, JrorLrKo-Bepof,rnocrnsrfi MeroA AJIf,
oIIeHK[ HaAexHocrl{ sJleKTpoo6opy.UoBauLrfl.ra 6egouacHocrra ero o6crryxr.rBaHuf,.IIpn
paspa6offie Qzruuecrofi MoAeJII{ ycrpoficrBa AJrf, [poBepKu cocro.f,Hr{rr 3a3eMJrr{TeJr.f,

I{CIIOJIb3OBaJIaCb BbIql4CI[TeJIbHa.f, CI{CTeMa aBTOMaTLI3LIpOBaHHOTO npOeKTLIpOBaHI{f,

Proteus.

Hayuuan HoBrI3Ha ocHoBHbIx rroJroxeuufi ll pe3yJrbraroB, BbrHocrrMbrx Ha
3arrlrrTy:

1. Paspa6oraHu Susr{qecKafl MoAeJrb (saquuleHa MaJrbrM nareHTorra pT,
Ilb TJ 1498) E rpolpaMMHoe o6ecne.reuze (auropcKoe cBkrAereJrbcrBo PT, Ilb177)
aBToMarl4szponaunofi cl{creMbl Arrfl olpeAeJreHr4fl cocrof,Hlr.f, gJreMeHToB

3a3eMJII4Terefi, Koropble rrpl{MeHrrorcf, B rleJrrx orIeHKr4 HaAexHocr}r
3 Jr e KTp O O 6 Opy4On an us, u 6 eso.rr ac Ho crr{ ero o 6 crry }KuBa]HLrfl .,

2. Paspa6otaHa MeroAI{Ka oIIeHKr{ HaAexHocrr{ oJreKTpoo6opy4o Balvrfl. 14

6esonacHocrllt ero o6cnyxuBaHufl, npu [ocro.f,HHoM MoHr,rropl{Hre cocrof,Hlr;l
SJIEMEHTOB 3€BEMJIIITEJIfl .

[parcruuecrcafl 3Haq rrMocrb rr peaJrr{3arlrrfl ee pegyJrbraroB :

1. Paspa6oraHHa.[ aBToMaru3upoBaHHa.r crncreMa Moxer 6um [crroJrb3oBaHa AJr{
orIeHKI{ $arctluecKoro cocro.tHl{.n 3ai}eMJurroulkTx ycrpoficrn gJreKTpoo6opy4oaannx

pa3rr,rqHoro Br{Aa r{ Ha3HaqeHuf,.

2.PazpaioraHH€ul aBToMarLT3I{poBaHHafl cr{creMa [o3BoJurer B 3aB[rcr{Mocrra or
cpeAHeroAoBoro 3HaqeHLIfl BJTaXHOCTI4 rpyHTa u roKoB, IlporeKarorll.Ix qepe3

3a3eMJlf,rolque SJIeKTpoAhI, olpeAeJII{Tb Qartuuecxoe cocroflHr{e 3€BeMJrr{TeJrf, Lr

orleHr,rrb [oK€BareJrr{ HaAexHocrr{ z 6esonacHocru.
3. florryueHHble aBTopoM AaHHbre rrplaprnpa6orxe aBToMarr43r4poBaHHofi cucreurr

I4clloJlb3ylorcfl B [poqecce rmyqeHuf, cryAeHTaMr{ TTy ?rMeHrlr aKaAeM[Ka M.C.
Ocnuu Ar.IcqPIIrJrHn <SneprerkIqeoKa.fl gJIeKTpoHLrKa>>, <<Snenaenrbl aBToMarl{qecKlrx
yctpofictn>>, <<Slertpo6esoracHocrb>> z <<OcHoBa MlrKporpoqeccopnofi rexHnKrlD) rr



n lransoM yrIpaBJIeHktr4oKctrJlyara;llrtrrtrApo- ra relJroBbrx craHrlr4ftwpactpeAeJrenrarr
sJreKTpogHepn{kr orxpsrroro ArquoHepHofo o6ulecrna <<Eaprz To.rraD.

Te*ra u coAeplraHlre Arlcceprarl[[ coorBercrByror [acnopry crreq[raJrrHocrr/r

6D071800 SnertpoeHeprerl{Ka (6D071804 - SneprerprqecKr{e cr{creMbr u
KoMrrJreKcu) (u.3, n.4, n.7) ro Koropofi 4ucceprarlr{oHHoMy coBery 6D.KO A-04g
npeAcTaBJreHO rrpaBo [pr{Hr4MaTb K 3arrlr{Te AHccepT ar\uu.

OQopna.neHr{e Arrcceprallltrr H anropeQepara coorBercrByror
flpe.{5.f,BJrfleMblM rpe6onantrflM) coAepxaHr4e aBTopeQepara orpaxaer coAepxaHr{e

AlrccepTarlHr{.

CoornercrBrre coAepxcaHrrq aBTopeQepara coAepfl(a Hr{ro Arrcceprarl[[.
C o4epxaru{e aBrop e$ ep ara coorBercrByer coAepxaHraro Ar4 cceprarluri.
Orpaxeuue B ouyd.nuxoBaHHbrx pa6orax corrcnareJrfl ocHoBHbrx

pe3yJrbraroB AlrccepralllroHHoro [ccJreAoBaHrrfl: flo pesylbraraM BbrrroJrHeHHbrx
I{ccJleAoBatrufi' orry6lzroBaHbl 14 ueqarsux pa6or, Lr3 Koropux: 3 crarefi, Bxo.qflrrlp(
B nepeqeHb peKoMeHAoBaHHux BAK npn flpesrrAeHre PT z BAK P@; 2 crarbr{ B

xypHaJlax rou0epenqufi, nxoAslrtrre n 6asy AaHHbrx SCOPUS; 1 rua-uufi flareur
Pecrry6nurz Ta4Nrtrucran u 1 anropcKoe cBuAereJrbcrBo; 7 crarefi Ha
MexAyHapoAHbIx, pecny6nzKancKl{x I{ Apyrr.rx xonQeperulr{flx. Co4epxanue crarefi
orpaxaer ocHoBHbIe pesyJrbTarbr Ar{cceprarl}roHHoro rrrccJreAoB a]flLr[,

[o.nnora rr3JroxeHus. Tercr Ar{cceprar\krn rrcJroxeH B rroJrgoM o6reue c
co6mo4enr{eM Jlora.recKofi [ocJreAoBareJrbHo crl{.

B KaqecrBe

Ar{ccepTarlr{oHHoro
CIOIIIIIUIJILICTOB:

o0zqualbHbrx olrroHeHToB rto Akrccwrarryrr KoMr4ccrirfl
coBera 6D.KOA-049 peKoMeHAyer Ha3Haqurb cJreAyroqrx

AoKropa rexHl{qecKl{x HayK, AorIeHTa lpa.reny E.ueHy lllnanonuy, npoQeccop
raSegpu <<Snertpocra6Nenze rpoMbrruJreHnbrx rrpeArpus ruir>> (pf5oy BO
"KalaHcrufi ro cyAap crBeHHufi eHeprerr{qecKr.rfi ynznep curer,, ;

Ka]fl.ALrIrara rexHplqecKllx HayK Paxrvraty.noeBa Aruypa.uu 3onuponuqa,
HaqarbHI{K orAeJra <<PacnpegeJleHl4.f, n [orepb oJreKTpooHepn{rrD) fiuluala OAO

SHepfeTHKrr

Pecrry6lura

Sxcnepruax KoMr4ccr{.[, poccMorpeB ,qr4cceprarlraoHHyro pa6ory
Cafi$uaaLIH3oAa O.C., peKoMeHAyer Ar{cceprarlrroHHoMy coBery 6D.KOA- 049 npu
TaAxuIccKoM TexHVqecKoM yHllBepcr4Tere uMenr4 aKaAeMura M.C. Ocunau npragf,Tb K
3arrlr,me Ar4cceprarl?roHHyro pa60ry cafi$zaar.rH3oAa o4un4xoua cafiQ uAAuHa Ha
reMy: <<AsroMarLI3I4poBaHHafl cl{creMa orIeHKr{ HaAexHocrl{ gJre1Tpoo6opy4orauur u
6egonacnocrrr ero o6cnyNuBaHr{rr)) IIo clerlr{€rJrbHocrr{ 6D071g00
SrertpoeHeprerl{Ka (6D071804 - SnepreruqecKue cr{creMbr r{ KoMrJrexcsr). Taxxe
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<Pacupe4eJrrirreJrbHbre gJreKTplrqecKrre ceru>, r. Eoxtap.
B ra.recrBe BeAyrrlefi opranu3a\uu peKoMeHAyercf, rrncruryr

Ta4xnmucraHa, Xauoncra.fl o6racrr, pafion Kyruouu6n,
Ta4xnrncraH.



peKoMeHAyer pa3peullTb pEI3MerrIeHr{e o6r.sareHr4f, o 3arrlr{Te, TeKcra Auccepra\fiLr u
anrope0epara Ha oSuqzalbuoM cairce Ta4xrarcKoro rexHr{qecKoro VHunepcnrera
IIMeHI{ aKaAeMIltKa M.C. OcuvrI u ua oQzqr.rE[JrbHoM cafire BAK upu llpesra4eure PT,
a raKxe ny6maraqurc u paccrrJrKy aBrope$epara.

IlpegcegareJrb KoMr.rccu[ :

AOKTOp TexHr{qecKr{x HayK

rf.nenrr KoMrrccrllr:

KaH.4LrAaT TexHr{qecKr{x HayK, AorIeHT

KaHAZAaT TeXHLrqecKr{x HayK, .{orIeHT

[ogullcu BepHbr:

Yqensrfi ceKperapb

coBera 6D.KOA

W/
IOrAauea 3.III.

Paxruso4a [N.8.

I4cuoralon @.O.

Cylrousoaa III.M.
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