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AIIccepTaIIIIoHIIyrcpa6oryn.*,p*u,onaA.nuurepaCafinaJII{eBIIIIa<<Paspa6orrca
cucTeMbr ynpaBJleHus KaTIecTBOM sJIeKTpI UeCrcofi sHeprHI{ HA npeAnpllsTnflx

qserHofiMeTaJIJIyprnu(rra[pIIMepeoAo..rn.lxo>)>>,nontopHo[peAcTaBJIeHIIyK)
Haco[IcKaHIIeyIIeHoftcrenerrnKaHAIIAaTaTexH[IqecK}IxHayKIIocfleuuaJlbHocTl{:

05.14.02-<€nertpuqecKlleCTaHIIIIIIHsJIeKTposHepreTHqecKIIecIIcTeMbD)

Anrya.urHocrb rIpoBeAeHHbIx HccJreAosan[fi '

Pa6ora IlocBfluleHa peIUeHIIIO BaxHoft u arryalruofi upo6leuH IIOBbIIIIeHIIf,

KarrecTBa SJreKTpocsa6xe,ur IlpeA,,pl{frufi qnetuoft trle'ralJlypruu' B qacTHOCTI',I'

rrpeArrpr4flTufi uo upou3BoAcTBy -o*r,,r' I'lgnecTlro' qTo An' IIoJIyIIeHI{fl UBeTHbIx

MeTaJrJroB, B TOM rrllcile tuIIoMLIHIltfl, rpe6yeM 3HaquTeJISnHfi pacxoA

oneKrpooHep1l{u. flpu sroM IIapaMeTpbI norpe6uaeruofi sJIeKTposHepII{I{

HopMI,IpYmcr IOCT.
crcreuH yflpaBneHl{fl KaqecTBOM 3JIeKTpO3Hepil{}I B HacToflIIIee BpeM'

BHeApeHbIHaMHorI4x[poMbIIujIeHHbIxIIpeAIIp|4fTI{flx,BToMqucfleHa
lpoMbIIIrJIeHHbIx o6rexrax qreruofi MeraJlJlypfllll'

B coBpeMeHHbIx ycJloBl{f,x pa3Btrrvrfl' Pecny6nurn TaANurucraH' pocr

uorpe6teuux eJreKTposHeplull vr Ilepepac[peAeneHl{e crpyKrypbl

,na*rpororpe6neuur, rpe6yror IIOIICKa HOBbIX IIOAXOAOB' HOBbIX MeTOAOB

ylpaBneHrafl KaqecTBOM npousroAuuofi 3JIeKTpOsHepILII4 c [pI{MeHeHI4eM

IrHHOBarIHoHHbrx ratroro.rfi. flpu STOM BO3MOXHO I{CIIOJIb3OBaHI{e cI{cTeM )

OCHOBaHH6IX Ha CMapT-, I{HTSpHST-TSXHOJIOTUSX' Kaf [paBUJIO' TaKI'te T9XHOJIOTIII

IIo3BoJIflIoT[onyqaTbToIIHbIe,AocToBepHbIekIcBoeBpeMeHHbIeAaHHbIeL|
olepaTr{BHo ocyulecTBJlflTb KOHTpOJIb [apaMeTpoB KaqecTBa 3JIeKTpoSHeprvILT'

,rorrynurouefi ua upoMbIIIrJIeHHbIe o6rerru'
?IcnonrgoBaHr{e coBpeMeHHbIX CIICTeM y[paBJIeHVrfl'KarIecTBoM 3JleKTposHepruIu

Ha IIpeAII p1)flTy1flx,Iu.',ofi MeTaIUIypT,lv| flBTlfl,eTcfl TeXHLIIIe0K}IM peIueHI,IeM MHof[Ix

BonpocoB rroBbrrrreHnr es Qe*r,rBHocrLI 
gKcrlJlyar a!,,Lr c,creM gJleKTpo,ra6xenug'

flosrorvry AafiHafl,AuccepralluoHHafl pa6ora, rocBf,IrleHuax paspa6-ottct :lt::yi
y[paBJIeHI{fl KaqecTBoM 35eKTpllrlecrOfi sHeprull Ha rlpeAnplaflT}Iflx IIBeTHoI'I

MeTaJrJryprupr ro [por{3BOACTBy aJIIOMI4HI{fl , flBIIfleTCfl' arryalruofi '

Ar"aapruuroHHaf, pa6ora BKJIIOqaeT B Ce6s' qeTblpe rJIaBbI', BBeAeHI',Ie u

3aKJrrorleHue. CnucoK LlcrroJrb3oBanuofi Jrrrreparypbl cocrorrr r43 89 nauueHosaHufi' B

nprrJroxeHl{}I [puBe.[eHa cxeMa II HyMepaIIIIfl y3JIOB paccMaTpI4BaeMbIX CIICTeM

sJleKTpocHa6xenus rrpeAnpurrpt '
IIOCTABIIEHHbIX 3AAAq, onpeAeJIeHbI

Bo nneAeurrn o6ocHOBaHa aKTyanbHOCTb IIOCTaBJICHHbT2! 3oAo1) vuvvAvJrvuv

IIeJII,I, csoprvryrupoBaHa HayIIHafl I{ IIpaKTuIIecKafl ueHHocTb pa6orlr, [peAcTaBJIeHbI

cBeAeHLIfl o6 aupo6 a:q;avr pa6o'ru'

B uepnofi .ru"a [p]IBeAeH aHurr43 [apaMeTpoB KaqecTBa sneKTposHepIIIU'

rrocryrraroqefi sa qeireBoe [peArrp]1flTl1e. paccuarprrBarorcfl cyrqecrByroque cxeMbl ?1



cr{cTeMa oJreKrpo,ra6Nenus OAO (TAry(O), a ra1xe ocHoBHLIe nOtpe6UtenU

gJreKTpogHepluu. flpune4euo oIII{caHI'Ie M9TSALIK}I O[peAe[eHI'Iq ocHOBHbIX

rroKasareJreft KarrecrBa gneKTpogHeprur4. flpe4ctauleHbl cBeAeHr4r o KatlecrBe

sJleKTpo3HepilIu,paccMaTpl,IBaloTcflTaKI{e[apaMeTpbl,KaKoTKJIoHeHLIeqacToTbl,
ycTaHoBI,IBIIIeec,oTKJIoHeHI{eHaIIp,xeHI,If,HecIIMMeTpI{.,tHallpflxeHl/\fl,
HecrrHycoI,IAaJIbHocTb HaIIpflxeHI'Ifl. flpeAlaraercr uOnrtft IIoAxoA K aHaJII{3y

KarIeCTBa SneKTpOgHePruIIlt'

Bo nropofi r.nane BbITBJIeHbI OCO6ennocTI{ BJII',IflHI{fl TOKOB BbICIUIIX IapMoHI{K

Ha pa6ory cr{cTeMbr sneKTpOCH a6xeilufl. Paspa6oraHa MaTeMaTl{qecKafl MOAeJIb

cr{cTeMbr sJreKTpOCUa6Nenlrs. IIpuBeAeHbI [pUqI4HbI BO3HI4KHOBeHI/Ifl

Hecr{Hycor{,qaJrbHbrx u rapMoHI{qecK}IX sBIeuufi B SneKTpI',IqecKIIX qeIIflX reHepaquu LI

no"pa6ranrr. flpe,qcraulego oIrLIcaHI4e MeroAoB pacqera HecllgycollAaJlbHbrx

pexuMoB , "prr"4eua 
rusopMaIIUfl O IIpoIpaMMax MOAeiII',IpOBaHIAs MATLAB u

82Spice.
Ha 6ase [porpaMMH B2Spice [poI{3BeAeHO MOAeJII',IpOBaH}Ie 3JIeMeHTOB CXeMbI

sJreKTpocH a6x',,ns. ,1peAnpr,rflrr,lfl - 
-rruruuir 

sJreKrpoflepeAaqu, ryanc$opMaropoB,

TOKOOrpaHIrttIUBaIouI krx 14IllyHTllpyroull1x peaKTOpoB, KOHAeHCaTOpOB' np]IeMHI4KOB

gJreKTpo3Hepr[u. c uououlrro pa:pa6orannofi MOAeJIIA BbI'UCleHbI 3HaIIeHI{fl TOKOB

I,I H aflpfl x eiHutrtBbl cIIILl x rapM oHI{K. IIp ou.4.H cp aBHI{T*:::,I 
liaJIZ3 

[onyqeHHblx B

xoAe MOAeJrupo Ba1ufl, ; sarruuecrux AaHHbrx offilonenufi ?IccJIeAyeMLIX

lapaMeTpoB B CpICTeMe. 'd m^,n,
TperrrfJIaBaIIocBflIIIeHaIIccJIeAoBaHlIIoBJIuflH:r4fl,ToKoBI{HallpflxeHll4|4

Bbrcrrrlx rapMoHrrK na pa6ory eJIeKrpolpIIeMHIIKOe oAo (TAm(o>' ,{ano orlacaHue

ycrpoftcrn, IeHepl,Ipytou}Ix BbIcIuI{e IapMoHI{KI{ I,I llcKaxalory{x [apaMeTpbl KaqecTBa

gJIeKTpoSHepIuu Ha MeTaJlnypfl{qecKux [peAIIpu flThlflx' Ilpe'qcraBJleH aH€IJIII3 BJII{flHI{'fl

TOKOB BbrcrMx rapMoHLlK Ha pexl{Mbl pa6orrt o6opyAonaHr4fl' [peAIIp]1flT]Ifl'

I4ccre,qonanH flBJreHufl B eJIeMeHTaX KOHCTpyKIII{U rpaucsopMaTopoB IIpu

flpoxoxAeHl,If,ToKoBBbIcIIII{xIapMoHI,lK,aTaK)KeBo3HI{KaIouII{eBcJIeAcTBI{e3ToIo
AOnOJIHI{TeJIbHbIe [orepl{ MOITIHOCTI{'

flpune4eubr pacqeru roeQSuqueHTOB cHIIXeHUfl npo[ycKHoft cuoco6Hocrl{ I{

napaMeTpoB HarpeBa 3JIeMeHroB KOHCTpYKUUU rpaucsopMaTopoB' PaccqurasH

rroTeplr *ou,to"r, B rpancQopMaTopax [p!1 p€I3[I{qHbIx pexl{Max pa6orul'

Paco.ilrtaubr flapaMerpbr rerrJroBoro pexrrMa'

flpe4cranJreHo oflr{caHrre ilaccIIBHbIX I,I aKTI{BHHX sUrltpoB' KaK cpeAcTB

cHuxeHufl ToKoB Bbrculux fapMoHIIK. Pa.:pa6oraH aJITOpIITM CHI{}KeHlI1lfl'BII'flHI',Ifl TOKOB

Bbrcur[x rapMoH]IK Ha sJreKTpO O6Opy4oBaHIIe C!ICTeMbI SJIeKTpOCHa6xenuq'

rlerneprar rJraBa ,oarrrrta"u paspa6ot<e cLIcreMbI MoHI4TopLIHra kr

yrrpaBireH vfl. frapafteTpaMr4 KaIIeCTBa sJIeKTpoeHepH4I',I. flpurolxrcr rpe6oBaHlIfl K

crrcreMe, oflrrcaHue cpeAcrB ]r3MepeH,rfi. B cxer're DJIeKTpocna6NeHzfl rlpeArlpuflT*fl

o[peAeJreHbr TorrKrlr ycTaHoBKLL Upn6opor KOHTpOJIfl IIapaMeTpoB KaqecTBa

sneKTpo3Hepn{lr. ,{nx o6pa6orxu II IIpoBeAeH:/rfl' aHaJII4sA .[aHHbIX llpeAnal.aeTcfl

rrcIIoJIb3OBaHI4e c?IcTeMbI MOHIITOpIIHIa IIapaMeTpoB KaqecTBa SneKTpo3Hepruu



<rapuouuxa>. Ans orrr,rMr,,allur cLIcreMbI MoHI{ropI{Hra 1 ry3f:1:
rapaMerpaM,r cxeMr-rr.*"po,ra6xeuufl [peAJrafaercf rrepecMorp opraHr'r3aq,roHHol{

.rpy*typrt cnyN6 AI'I crt erqe pvsawr4 rlp eArplafl rl4fl '

Crenenr o6ocnoeaHHocrlr HayqHblx rloJroxeHufi , nstnoAoB, HoBrr3HbI [I

AOCTOBepHocTlr pe3yJrbTaToB' IIOJIyqeHHbIX B AI{CCepTaq[oHHOfi pa6ore'

Perueua 3a^aqaco3AaHl{fl CI',ICTeMbI MOHI{TOp}IH1a v ylpaBJleHr4fl IIApaMeTpaMI',I

KarrecrBa gJreKTpo,Hepr?ru B clrcreMe eJreKTpocHa6xesus, [peArrpr'rflTr'rfl Iro

lpor,r3BgA."ry ur.*rrrr. Ha ocsoBe I{3MepfleMbIX napaMeTpoB 3JIeKTpOSHepIu}I

rrpol{3BoAlITcfl aH€gII{3 BllkrflHr4fl, BeJII{IIIIHbI I{x otrnouenufi oT HopMI{pyeMbIx

sHaqeHr,rfi-rupuOo"yo6opy,uonailVfl'rlpeArlpuf,Tllfl'flpe4roxeuoHoBoe
opraHu3arl?IoHHo-cTpyKTypHoe peueHl{e AJIfl Auc[eTrIepcKIIx crryN6 npeAIIpI{fTlIf,'

fiocronepHocTbIIoJIyqeHHblxpe3yJIbTaToBIIoATBepxAaeTcflcpaBHeHueMI:4
cxoAtrMocTbro 3Haqenufi oTKJloHeHufi'-napavteTpoB KarIecTBa 3fleKTpuqecroft 3HeprlM'

[olyEreHHbrx upu MOAeJII,IpO BAHt4Vr CXeMbI aucTeMbl sJreKTpocHa6Nenug vr

SartuuecKl{Mrl AaHHrIMI{ ustrlepenufi '

Jluquufi BKJTaA aBTOpa oilpeAeJleH ero HeIIOCpeAcTBeHHbIM ytIacTLIeM B BbInoJIHeHilvr

pa6otsr, [poBeAeH,,,'*.p eirluit., paspa6orxe 14 flpoBe \eHI,'kII MoAeJIbHbIx

sKCIreplIMeHTOB.

IlparuuuecKaq lreHHocrb'

flparruuecKaf, 3HarIuMOCTb pa6omr 3aKIIOqaeTcfl B TOM' IITO [peAilar.aeMble

aBTOpoM pacaleTHble MSA9JII{ ,ory' 61115 [CIIoJIb3oBaHbI IIpu pa3pa6Otre HoBbIx

MeToAoB MoHI,ITopLlHfa I.I y,,paBjleH.,4f' \apa*eTpaMu KaIIecTBa 3JleKTposHepTylk| AII''

AOKyMeHTaMI{

22, 21, Puc.8

p a3flutlHblx rrp eArrp usrufi ..

IIo Auccepralru[ uMeercq pflA BorlpocoB [I 3aMerrarurfi'

l.Kaxutr,to6pasou(BcooTBeTcTBI{I{cHopMaTI,IBHbIM?I
o[peAeJlflIoTcfl MecTa ycTaHoBKI,I aHanl43aTopoB fIKg)? cTp.

Allcceprallllonnofi Pa6omt'
2. Y.rer BoJrHoBbX tIpOUeCcoB IIpu MoAeJII4pOBaHklkl CXeMbI 3aMeIIIeHI4s JISfI-

220 KB, AC- 240132, ,(ruHofi 43' KM (puc'16' crp'a$ pe3Ko ycrloxHrer

[porpaMMHble MOAeJII4 kr cyqecTBeHHO cHI{XaeT TOIIHOCTb pe3yJIbTaTOB

MOAeJIllpoBaHI,Ifl"
3. Kalcnrnr o6pasovr [poBep{eT)s.vtAoKa3blBaeTcfl aAeKBaTHOCTb MoAeJII',I OqeHKI4

reHepaquu u rroTpe6leuur ToKoB !I Hal[pf,xenufi BbIcI[[x IapMoHI{K? Kax BbItII',ICJIeHa

MaKcuMarlbHafl rlorpellrHocrb MoAenv1 paBnafl' 5% ?

4. Karule KoHKpeTHbIe AaHHbIe sKcnepI{MeHT€uIbHbIe vr pacqeTHble

rIcnoJIb3oBaHbI ,,plr rlpoBeAeHl,rr, a*urv3a rosAeficrsrlfl ToKoB Bbrcruux rapMoHLIK Ha

pexr,rMbr pa6omr BcrroMorareJlbHblx sJIeKrpo[pIIeMH]IKOB oAo (TAJIKO)

ac,rHxpoHHbx !r c,rHxpoHHbrx Marrrun, tpancsopMaropon, 6arapefi xonAeucaropoB'

xa6erefi, KoMMyrarII{oHHbrx arlaparov (t'3'2' crp' 56-58) ?

5. Ha crp. 61 - o*rrb n.3-2 (Aonr,., 6u6 u.3.3j, Arf, rlero- HyxeH <cuoco6

cHrrxeHlrr uporycKHofi cuoco6no"t, rpancsopMaTopoB lol o'4 xB c neluneftnofi



Harpy3Kofi? Bepo,no, AoiIxeH 6um <<cnoco6 yt{ETA cHI',IX{eHI{f, [po[ycKHOI{

cnoco6uo.r, rpuoOtp**opon 10/0,4 rB c uernuefinoft narpysrofi>>'

6. flponoAfinacr Irr4 TexHIltKO-sKOHOMI',IqecKaf oueHKa BHeApeHI{fl

paspa6otanuofi cIIcTeMbI ylpaBJIeHI'If KatIecTBOM SneKTposHepH{}I Anfl CIIcTeMbI

sJreKrpocHa6Neur,rs oAo 
-nrelro> 

(rnana 4, mp.98)? Karofi cpoK oKyraeMocrl{

lonyr{eH n pacuerax?
7. B reKcrax Al'Icceprauuouuofi

MHoxecrBo rpaMMarurrecKrlx oruu6ox'

pa6oru u antopeSepara coAepxltrcf,

fpaueea E.II.

Ily6.rrurcaqrlu rr anropeQepar rloJrHocrblo orpa?Karor ocHoBHoe

coAep)I(aHue Alrccepraw}I'

3ax.nro'reHrle rro Pa6ore'
Bqeloru[peAcTaBJIeHHaflAI{ccepTauI{fl-flBJlf,eTcflsaxoH.IeHHofiHayqHo.

rnalrasuru,rot r& pa6oroft, a ,,o,,yrleHHble B uefi pesyJlbraTbr ]lMeIoT KaK HayqHoe'

raKI{Tffi:ffi 
#Hl1;E?:rrA^,rupxanosaArr,ruepacafi 

naruenuqa<<pT:::::}

cr{creMblyIIpaBneHI{flKarlecTro*rn""'puueglgll.eHepluuHaIIpeAIIpvrflTrLfiXUBeTHOI{
MeraJrJryprulu 1nu--tpr*"p. oAO nTAIKO';',, coorBercrByer cIIeqIIarIbHocrLI

05.14.02-<Snexrpl{rlecKl{eCTaHIII{I{I',IsneKTpO3HepreTI'IqecKI{eCICTeMbD)'oTBeqaeT
BceM rpe6Onanl{f,M, IIpe,qbflBJIfleMbIM K KaHAI'IAaTCKI{M AI{ccepTaIIVIflM' A ee aBTOp

3acJryxr4BaeT npr,IcyxA eil[Ifl. yuenofi cTeIIeHI{ KaHAI{AaTa TexHI{qecKI,lx HayK IIO

cueqrtulbHocrl{ 0 5 .14'02'

OQuuua.nrnstfi orIrIoHeHT,

A.T.H.r AoIIeHT, uPo{eccoP

rcaQeqPm <<3.ner<rpocH

flpoMblrrrJr eHHbIx IIpeArIp[I

KasaHcKoro rocYAaPcrBeH

SHepf erlrqecKofo yHrIBe



Ta4pusu

My4appr.ruu aBBaJrr.rHr{ pacufr, A.[r.T.r AorceHT lpauena E.neua

Ilnauonna KopH prlcoJrau HoM3aAr,ru Aurupxanon A"uuruep CafisarueBr.rq
<<KoprcapAu cucreMarl I{AopaKyHrrrr cuQaru 3Heprrrflr{ e.nercrpurcfr Aap
KopxoHaxou MeraJrJryprrrflH paHra (aap MrrcoJrr{ .{CK ..IIIAT")>), KH 6apou
rupuQrauu yHBoHrI IrJrMIrIr HoMSaAr{ rrJrMxorr rexnurcfr a3 pyu rrxrr.rcoc[
05.14.02 -

<<Hepfroxxou s.nercrpurcfr Ba crrcreMaxou oJrenTpooneprerunfr>>
TaKpopaH rrerrrHrrxoA rrryAaacT.

Myxu rvr ufl Trr raxr(rr Korrr rys a po H rrA arrryAa.

Kop 6apou XarInI4 MacbaJraxor4 MyXr4M Ba rabxLtpHona3krput latrurt1
6ap,qorutanu cn$arz 6apKraruvtHKyntru KopxoHaxolr MeraJrnyprtrflkt paHra,
xycycaH, KopxoHaxoll LIcreXcoJrkT €LJrroMrrHr{it paaorua KapAa rrryAaacr. Marryna acr,
KH 6apou llcrexcona MerarrJrxor{ paHra, a3 qyMra anrotvtuuui1 capSn zueau
eHepruflI{ sneKrpLlKfimta' Kap.qa MerrraBaA.Aap 6apo6apu r.rH HLrruoHAEXaHIaXoH

sHeprllflI4 sneKrpLlu I{crebMoJIIIraBaHAa a3 pyv |OCT 6a rraet6p AapoBapAa
MerrraBaA.

Cucreuau HAopaKyHuu cuSarrl 3Heprlur{ DJreKTpr4xra 4ap 3aMoHr4 Xo3npa Aap
6ucep KopxoHaxou caHoatfi, az yyMna 4ap o6reKTxor{ caHourtkt Merannyptzrflpr
paHra Yopr4 Kap.qa rryAaacT.

lap uapozrr Myocl{prr pyIIrALr Jbyrvrmypzu TorurzcroH aQsourun
I{crebMoJII,I gHeprI4rLI ererrpuxfr Ba a3 HaB raftcuuoru coxropz rlcrebMoJrz
oHepnaf,H sner<rpraru, 4apeSrz paBLrrry ycyJrrrou HaBu LrqopaKyauu cu$aru
gHeprlr.flkI gJIeKTpuKzpI racrexcoJrrrraBaHAapo 6o ncrn$o4a a3 TexHoJrorrf,rror{
LlHHoBarczoni rata6 MeHaMo.rrA. Aap 6apo6apu LrH MeraBoH czcreMaxolr Aap
rexHoJlorl{.f,Xou I{HreJIJIeKTyurv - uHTepHerfr acocHoKrrryAapo ucrz$o4a 6yp4.
tlyn (oLIAa, qyHLIH TexHoJlorl{.f,xo r4MKoH MeAuxaHA, KH MabJryMorr{ Aa(raK,
6osrruuoA Ba capvrna4rrt 6a Aacr opaHA Ba Ha3oparn $aepuu HLrrxoH.quXaHAaXou

cu$aru gHepruqu gJIeKTpHKwu 6a oSrexrx,oa caHoarlr 4o.4aruaBaHAapo rabMkrH
HaMOqA.

Aap KopxoHaxou MeraJIJIyprHflLr paHra ucru$o4a 6yp4arru crrcreMaxorzr

Xo3upa3aMoHIzI llAop aKy Hprr4 cu$aru SHeprHfl I{ gJreKTpHKra poX,n XaJrJrr{ TexHHKuu
M ac:s ail aX ou 6 atart4 6 ap4 o ur r aHvr c aM ap aH o KuLT Kop LT c r{ cre M axo 14 Tab Mu Horr{ 6 up rt
6a 4zco6 MepaBaA.

Erzno6ap rrH Kopla Al{cceprarckroHr4t4 Ma3Kyp, xu6apou KopKapALr cr4creMavr
I{AopaKyHuu cu$au4 3HeprHrI{ 3JreKrpuxfi Aap KopxoHaxoLr MerEUrrrypr:ktflvr paHra
oug6a HcreXcoJIH aJIIoMI{HIafi panoHa KapAa rrryAaacr, Myxr{M rrae6ouaA.



Kopu Ar{cceprarcuoufr a3 rrop 6o6, vry4al4uvra Ba xynoca u6opar acr,
Pyftxaru a4alueru rEcruQogauryAa as 89 uovrry uiopar ue6oua4. Aap 3aMr{Ma

Ha(rua Ba HoMrysopnt4rupexxor4 cr4creMaxourarunHorlr 6apyu1appacumaBan4atr
KOpXOHa OBapAa r[yAaacr.

Aa p *yxaAA H M a uy6paunr flru vrac'b€uraxor 6 a vmln ry3 orrrrarrryAa acocHoK

Ba Ma(caAxo uyafixH KapAa rrryAaaHA, aMaJraH MyxuMr.srr{ Kop oBapAa rrry4a, Aap
6 op au anpo 6arc krflLr Kop MabnyMor AoAa MerrraB aA.

[ap 6o6u flKyM TaXJII{nu HWIIroHAr.rxaHAaxoH cu$aru oHeprr{.su erexrpurcfr,
xu 6a KopxoHa AoAa MeIIraBaA, oBapAa rrryAaacr. Ha$uaxou MaBqyAa Ba cr4creMara

TaIMLIHoTLI 6ap4u t{CK "IITAT", v:n,ty:ar4:a LrcrebMoJrKyHaHAaroHr.r acockrtt

sHeprl{flLl sJIeKTpIiIKu 6a Ha3ap rupnora MerrraBaH4. TancnoLr MeroAr{xau tvtyait'Iu
KapAaHu HLIIuoHAuILaHAarrou acocuv cu$arz gHepru.f,H sner<rpfr oBapAa rrryAaacr.
Marnyvror Aap 6opau cu$aru oHepru.f,rr oneKrpuKfi onap4a rrryAaacr, 6a uosasAu:
rvrafinryHI,uE 6acovra4, ruafimyHzu My(apparrryAar,r rur444ar, uru4Aarkr
rafipucurvnuerpfr, ruvAAarH rairpucurrycougatil Illamz HaB 6apou raxJruJrLr

cw$aru gHeprr{f,u 6uprs [errrHr4xoA KapAa MerxaBaA.

[ap 6o6u Ayroru xycycLrflrxorE rabcupn \apa6uu rapuoHr4Kah or,fi 6a Kopr.r

cLICTeMaH TaIMIIHOTLI 6UpX OTXKOp KapAa rrryAaaHA. MOAeTU MaTeMaTLrKr.rU

cr{creMar4 TabMr4Horr,r 6apq taprui
XoAHcaXou rairpucurtycougatfi Ba

AoAa rrryAaacr. Ca6a6lou 6a arv:al oMaAaHr4

rapuoHrExra ilap 3aHr{r{pxoz sneKTpLrK}rH

ucrexconor Ba IrcrebMoJr oBapAa rrryAaaHA. Tancufu ycyJrrrou ruaco6ryuuu
peqamoll fafipucurrycou4ani Ba MabJryMor Aap 6opau 6apnorrrarroLr MoAeJrvpoHur4

MATLAB na B2Spice oBapAa uryAaacr.

lap acocv 6apHorraan B2Spice oneMeHrxor HaKruaH rabMuHora 6ap4u
KOpXOHa - XarXOr{ r.rHTH(Onr{ 6apK, rpancoopMaropxo, peaKropxou urynrla,
KoH.qeHcaropxo Ba 4a6ynr<yuaKxor{ 6WxA uo4erzpoHfr KapAa rxyAaaHA. Eo

zcrn$o4a a3 MoAeJrz ra\vrflrry4a, KklMarxou qapaenx,o Ba ruuAAarxou
rapMoHIrKaXo[ orfr xuco6 rcapga MerrraBaH4. Tax,rzJrr{ MyKor{caBuu waiurxylauu
HIIIIIoHALIXaHAaXou Aap cVcTeMa TaX(IaKIIIaBaHLazI XaHToMLI uo4eluponfr 6a

AacToMaAa Ba MabJryMoTH no4ell ry3apoHLrAa rrryAaHA.

Eo6u ceroM 6a raXKuKH Tabcr4pra qapa€Hxo Ba rrrrrAAarxon rapMoHLrKaXoLT

orfr 6a xopn 4a6ynrcyHaKxorr 1apyuu t{CK "TITAT" paBoHa KapAa rrryAaacr.

Tarcu$n .{acrroxxoe, K}r Aap KopxoHaxou MeraJrJryprfr raprvro:avr:ravr onr4po XoczJr
Ba HuITIoHAI{XaHAaXon cra$au{ oHeprurrrl gJreKTprrKupo noxy6 MeKyHaHA, oBapAa

IuyAaacr. Ta4ttuttu ral.,ctrpv .lapaen4ora rapMoHlrKar{ orra 6a pe.1a4on Koprrr4

TaqxLI3or[I KopxoHa oBapAa rrryAaacr. {o4xca4oe, KLr Aap 3JreMeHTxou coxropu
rpancQopMaropxo XaHroMra ry3arxraHu .lapaeuxou rapMoHr{Kaxou orr,r ea 4ap
Haru\au un ranaQoru uJroBarlvurranonora 6a ny.{y4 MeoflA, TaxKr{( KapAa rrryAaaHA.



{raco64ou zapu6uu KAMIIIABIIH Ko6uttusru ry3apoHaH Aarfi
Hr{rrroH.{H{aHAaxou f apMrxaBr{r{ sJreMeHT{or{ coxropr4r{ rp auc QopMaropxo o BapAa

rrryAaaHA. TanaSorr{ raBoHou aap rpaucSopMaropxo 6apou peqaxou ryHoryHr{
ropfr rytco6 KapAa MerrraBaHA. HnuroHAr{XaHAaXou peyau rapufr Xuco6 KapAa

rrryAaacr.

Tancn$z Sump>1ou rairpu$aroJr Ba Qaror xaMqyH Bocuraar KaM KapAaHr{

qapadn6oll rapMoHI{KaXou onfr oaapAarrry4aacr. AnropurMrr KaM KapAaHr4 Ta'bcupu

uapaenu rapMoHLIKau orrfit 6a raqXz3orrr oneKTpuKur4 cucreMau rabMr{Horr,r 6apri
mpru6 AoAa r[y.(aacr.

Eo6u qopyM 6a KopKapAlr cr{creMar{ MoHr.rropzHr Ba uryopar<ynuu

HuIIroHAI4XaHAaXou cu S arn sHep rl{-rrr4 oneKTprr KE p anona KapAa rrryAaacr. Ta-na6 or
6a c[creMa, rancu$u ac6o6xoz rreHKyHaHAa oBapAa ruyAaacr. [ap Ha(rrau
rabMrrHorr{ 6ap4u KopxoHa Hy(Taxou :nac6u ac6o6xou Ha3oparu

HI{IIroHAHxaHAaXoI{ czSaru sHeprr{sr{ oneKTpuKvr wryaitxu KapAa rrryAaacr. Eapou
KopKapA Ba raXJIIaJr HaMyAaHLr MabJryMor zcru$o4a 6ypaauu cucrevrau
MoHLITopI{Hru HI{uroHALrXaHAaXou cuSarn DHeprr{rrlr elexrpurcfr <fapuonlrKD)
neIxHLIXoA KapAa rrry.{aacr. Bapou orrruMl{3arcvrflvr cucreMaLr MoHrrropuHr Ba

I{AopaKyHrar{ Hr,rruoHAHXaHAaXou Ha(rrrar{ TabMr{Horrr 6upr< [erxHr{xoA KapAa

MeIXaBaA, KI{ COXTOpLT TarrrKkrlrkrr4 XaAaMOTI{ AkrcleTr{epr4r{ KOpXOHa a3 IJAB A[4AA

6apouaga rxaBaA.

[apa.1au Aypycrrrr MyKappaporrr u.nuE, xyJrocaxo, nanorapfr Ba

sbrr{MoAHomr{r{ Harrrqaxon Aap Kopll Arrcceprarcuon fr 6agacronaa4a.

Macratau raIIrKHJrrr clrcreMar{ MoHHTopr4Hr Ba r44opar<ynr4r4

HHIuoHAHxaHAaXokr cu$aru gHeprrlxr4 gJreKTpuKkr Aap ckrcrev,avr rabMuHorrr 6apyu
KopxoHarl IlcrexcoJrLr ELrrroMr{HHfi lar rup4vr4. Aap acocn Hr4rrroHAHXaHAaXor{
rIeHIuaBaHAavr gHeprfl{u gneKTplrKfr, rax,nzru rarcvrpu 6yzyprura uafinryHrrr{ oHXo

€r3 (LIMarXou uet€pfidarcopuraqxrr3orlr KopxoHa ry3apoHr4qaruy4aacr. PoXu :aaBu

TaIIIKI{JII{IO COXTOpIIU{ XI{3MaTI{ AI{CIIOTqW}II KOpxOHa IIOIIIHI4XOA KapAa IIIyAaaCT.

fiypycruu lrrarr4lbaruou fia4acroMaAa 6o poxu rr,ryftoncaryrrfi sa 6a mau
H€l3AprKKyHr{u (r{Marrbor{ uafimyunu HLrrrroHAuxaHAarboLt cu$atu gHeprr{flu
gJreKTpuKlt, xvt 6o porrz MoAeJrLrpoHr4r{ Ha4rxav cvcreMalr rabMprHorkr 6apk ya

MabJlyMora nofteru4 qeHKyHi 6a aacr oBapAa rrryAaacr, racAwk KapAa MerrraBaA.

CaSuz ruaxcvlri nayannn$ 6o ururnporz 6enocLrravr f lap vypovruLr Kop,
TIeHKyHI,IXO, KOpKapA Ba ry3apoHr.rAaHr{ mqpu6axo Aap MoAeIr rvryair'flIt KapAa

MeruaBaA.

Myxurvruqru aua.nfr.

Ax,auumu avra.lrnu Kop Aap oH acr, Kr/r MoAeJrXo[ x,uco6ryuulr
nerrlHlrxoAKapAau uya"urzs MeTaBoHaHA4apTawtflvrycyJrxokt HaBV MoHraropr{Hr Ba



r,rAopaKyHprv lauruoHAuXaHAaXoH crr$arr oHeprr4flLr oJreKrpuxfi daporr KopxoHa\okr

ryHoryH r.rcrr.looA a rnaBa]F^[,.

OuaGa Arrcceprarcur rKqaHA caBoJrxo Ba 3poAxo ByrIyA AopaHA.

1. Myno$ra4rE xyr{r{arxor.r

Hr{rrroHAHXaHAaxou cuSaru
MeIrIaBaHa? (cax. 22,21 paclara

rvrerepfr qofiXon ruac6rcyruuu aH€llrrfrcaropxou

oHepn4.f,rl ererrpurfr ,M raBp tvtyafiiu KapAa

8-u ropu Ar,rcceprarcuonfr).

2. Ea\uco1rupuu paBaHAXou uanqfr XaHroMr{ MoAeJrvpoHLtr4 Ha(ruau 6aganuu
Xl4B-220y8, AC-240132, Aapozuaru 4,35 KM (pacrraz 16, cax. 44) MoAeirXoLT

6apHorvranl{po xeJle AyIIrBop MerapAoH aA Ba AaKV (Lrfl T[r HarLrqaxoLr MoAeJrupoHupo

xeJre KaM MeKyHaA.

3. Mynocu6 iyaarrrr MoAenu 6axoAnxnu XocrrJrrrrasfi sa ucrebMoJrn .lapa6n na

ruu44aru rapMoHllKaxou orfr.ru ryHa caH\r4lasa uc6or KapAa MerrraBaA? Xarorupr
MaKcr{Mzurr{t4 MoAeJr,5Yo ult ryHa Xuco6 KapAa vreurana4?

4. KaAorvr MarnyMorxou Myruaxxac - Tar{pu6asfi na Xuco6fr - {anroMlr raxnr{Jrr{

rarocupv.lapa6Hx,or4 rapMoHrlKaxor{ otrfi6a peqaxou Kopr,r 4a6ynrynaKxov 6apgu
dpupacour,r t{CK (IIIAT) - Morrrr{Hxou acr.rHxponfr Ba czHxponfr,
rpancSopMaropxo, 6arapex4or{ KoHAencaropfr, ra6erlo, oJrorxokr KoMMyrarcuonfr
(6angu 3.2., c.56-58) zcruQo4a ruyyaaua?

5. Aap caxu$au 61 6os 6atau 3.2 (6org 6au4u 3.3 6oruaa) "pox, ilacrrnaBvr:rt

4o6unuxrv ry3aponaH4atr4r4 rpancSopMaropxou 10104 rB 6o 6opu rairpuxarrtrr"
6apou .Ifr rosuN,I trre6ourag? Sx,rztvror, 6ox4 ((poxu 6axuco6rkrpr4vr [acrrrraBr{u

Ko6zru.su{ ry3apoHaH4arlnv rpaHcQopMaropxou 1010,4 rB 6o 6opu rafipuxarrfr>>
6ouaA.

6. Eapou rariuyu ckrcreMar{ Ta\r4flrrry4ar4 u4opar<ynnr4 cu$aru oHeprvrflvr

oJreKrpLrKfi 6apou cucreMau rabMr{Horu 6ap4u .{CK "IIIAT" (6o6n 4, c. 98)
acocHoKKyHrrLr rexHrrfr-n(rncoAfr ry3apoHlrAa uryAaacr? [ap acocu xnco6xoz
rexnzrfr-Ia4tzco4fr rulxraru 6aprapgoHr4Aanr xaporlor ufr 4a4ap Hr{rrroH AoAa
luryaaact?

7. Marnxor,r Kopu Ar,rcceprarcuoHfr Ba aBTope$epar xaroruxolr lpaMMarvrKur4sne4e
AopaHA.

Hampnnlo Ba anropeQepar 6a nypparE rapnu6u Arrcceprarcnflpo
lrHbrrKoc MeKyHaHA.

Xy"uoca oua 6a Kop.

Aap yrnryM Arrcceprarcuflu [eruHr{XoArrryAa Kopu 6a urvrorvrpacu4au unufr-
Tax(Lr(orvrLrraxaccycfi6yaa, Harr{qaxou.{ap ou 6aAacroMaAaXaM a\auuflTuutttvtfr,
Ba XaM auarfr AopaHA.



Kopu Alrcceprarcuro*Lrur Auupxanon Aruuep
cvrcTeMar4 HAopaKyHHH cu$aru oHeprlrf,r4 gJreKTpHKr4

MeraJrJryptuflu paHra (aap MLrcoJrr{ t{CK "TIIAT")" 6a wxrvcocur 05.14.02

"Hepfrox,4on 6apxfr Ba cr{creMa}r gJreKTpogHeprerr4Kl4" rraynoQu4ar MeKyHag,6a

xaMa rara6orxoe, KI{ 6a Kopr{ Ar.rcceprarcraonft [errrHr,rxoA KapAa MerxaBaA,
.{ano6ry 6y4a, uyarnu{I{ oH 6apou HorrJr rarrrraH 6a yunour{ HoM3aAr.r r.rJrMxor{

rexHrarfr a3 pyu wxrucocu 05.14.02 ca3oBop rue6ouaA.

MyKappuru pacrufr,

A.rr.T.r AorceHT, upoQeccopra
rcaQegpan ttTatvruHorrr 6aprqu

KopxoHaxo[ ca Ho ar[t" -tt r(o H luu rorqu

AaBJrarlrr{ oHeprerrrKr{[ (asou fpauena E.kl.

flypycru na 6apo6aprru TaprlyMapo
TacAur( MeKyHaA HoM3aArr [rJrMXo[ rexnurcfr, AorceHT, AorceHTrr
raQegpau ttHepyroxxou 3JreKTpr{K 14" -v
ATT 6a nouu aKaAeMr{rc M.C. Ocurvrfr

My4upu rcaQegpau oo3a6ouxo" u- ATT
6a uoruu

Mya.uu*rarr KaJroHH

6a norvru aKaAeMrrK

I4prcou I(aco6on

C ai,Buruesu,t "Kopxap4ra

Aap KopxoHaxoH

(aco6on JI.C.

Tervrypona M.K.

ilil"rqv6onaM.M.
/

(-{ Illapunonar.A.

.flxydona M.M.-po racAHK
Capaopu ruyrdaru KaApxo Ba

A.T.T. 6a uoruu aKaAeMr{rc M.C. Ocunafr



TAKPII3?I

My4appu3rr pacMfr 6a 4ucceprarcvflrr Anazpxanos Aruuep CaiananueBurr Aap

vransyu <Koplcap Avr cvrcTeMatr ktlopaKynvru cuSarv gHeprplsz SneKrpl{Kkr Aap

KopxoHaXoLI MeTaJrnyprvrflkr paHra (Aap M?IcoJIlI t{CK "Tllupxaru

aJrroMr,rHr,rfiu ToqerK"))) 6apou Aape(prz Eapa\an ulruvrvr HoM3aAu UJIMXoI'I

rexnrarfr a3 plfiu vrxrtrcocvr 05.14.02 <Hepyroxxou slerrpuxfr Ba

cr4creMaxou gJIeKTpo gHeprerprrfr>>

Irl.{poz ra.qa$rou crparerlrr{ MaMJraKaT 6a oH eo6acra acr, KI4 Kopxol4

LrJr1au?r aHqovrd6 a:r^Aa Aap KaAoM carx 6a xaJrJrLI MacbaJlaxol4 vry6pavrz

KrdrrrBap paBoHa MerapAaHA. Aap un po6ura 6osr,3l4Kp HZtMlA, xIa uansyn

TaXKH(oruu AvupxaHoB A.C., Ba Harlr{axoz krlrMutr 6aAacrosap4avr y rcp
xannu MacbaJraxoz Ma3Kyp rabclrpry3op 6ytra, 6a x.ala$xout crparerrlv
.{yMxypkr poqeb 6a rvrynoSu4 rapAoHralra:avr Harllr{axol4 LIJTMXou 6yn6.qfr,

Aatqr4rq, rexHurcfr Ba gKcnepuMenralfr 6a Bo(eplqrl4 o6rexrtlsfr co3rop

ue6ouraHA.

MyCalnaM acT, lcz ucrus oryaur MaKCaAHox, 6OHz3oM Ba o(unoHa 6apou

TabMr4H?r r{crebMonKyHaHAaroH 6o eHeprvflLl gJreKTp:znuvr 6ocuQar 6osl, xap
ura6araxon gneKTp?IKI4H Xo3PIpa3aMoH Qz.cTeMala v4opAKynvrvr cn{,aru

oHeprrrflrr slercrpurfr (C33) KopKapA KapAa ruaBaA. Taqpul6aro HLIruoH

MeALrxaA, Kr,r xaHroruu na6ygrarrvr avcrewapr MyHa$aMLI LlAopaKyuuu C33 aap

Ar4nxox ura6araxou elerrpuxfr uyruxulft so6aCra 6a Tal.,v'lz'lrrr

Hr{rrroHAoAxorr C33 1v1aMerrraBaA. Cucreuau vryHa:lsaMz I4AopaKynnu C39

.{ano6r}

ryHoryH

TabMuHorpr lcaQolarHoKlr HLrrxoHAoAdoLI cnparu oHeprl4-flz oJIeKTpI4KI{I{

(HC33) r4crebMonKyHaHAaroHpo rabMllH MeKyHaA. {aHroiuu 6a rr,rerdp

ua6ygauu HC33 rap na6araxoz gJreKTp?IKLII4 TabLIHoraIxoH

6aa Lrryl:a, peqau KoprII4 vlrragurwrQasou gneKTpoMarnurfr

Aacrroxxo sa Ka6ynKyHaKXoLI gJreKTpurla nafrpott MeIxaBaA.

MaKCaAz ACOcvIvr TaX(I4(9TLI AI4CCepTaTcvrOHkrkr AuupxanOn A.C., As

coxraHrr HLr3oMI,I tlAopaKynuu C33 Aap Ha$Irau 6ap:rrar'MlaHKyur'rz r{CK

"Illrapr<arra atnovtuttuitu Toqux" Ba rarMurHu Kopla vty'sragvttvt

4a6ynrcyHaKxon epupacoH ue6oruaA, rcu 6o poxxokt 3epLIH rLl.Aa 1apottaga

rxyAaacr:
1. geuxynuu HLIIIOHAOAXOu cvflaru 3Heprplqu elexrpulclE,

orxKopKyvuu ca6a6xou acocuu racrrxaBfi sa raxKl4(orzr \olrarv Myocvpu

Ha(rxaxou 6ap4rarvrlrHKyHlrr{ .{CK "Tllupraru antorvru:rtuiau Toqur" [ap
xoJrarr4 TabMLIHtI C33.

2. TaxKu(oru HkIIxoHAoA{ou C33 as piu MallnKyHIr14 TInIAATI,I

ry3orxrarxyAa, r4HqyHuH zapu1u rxaKJrpl raitpucuuycovllanvv rn rl'!:ar AaP

MoAeJrz HaKruaxou 6apxratMr.rHKyHnu {CK 'oITIsp64Trr uurloMn:auirvt Toqulc".

t



3. TaxxuKorlr naxHrraBun qapaeHu rapMoH?Iraz olfr C{fO) az pyvr

HaKrrrau 6ap4rarur4HKyHlru .{CK "IIIsp641s atrtovrurruitu To'1ulc" Ba

6axoAulzrv rarevrpu r{fO 6a peqan KopLII4 oJreMeHTXo Ba 4a6ylnynaKxol4

6ap4vrut{CK"TTIupraTuaJrloMuttufinTo'1ltlc":
a) roprapAlr MoAeJrLr MareMarv:rnv cllcreMapl 6apxrarvrLIHKyHI{I{ t{CK

" T I T sp64Tlr a Jrro M uttuiru T oqur " 6ap ou raX(LIKoreI r{f O ;

6) KopKapALr MoAenu rapMrru rpancSopMaropxoz cexfr, oJlorxol{

TaKSLTM9TLII{ nopuAorlr 6apou 6a\oqvt4uu TaTcLrpoTIl t{fo, XaMqyH

rapMKyH kru vrlrorlaru 6a xapoparrr yMyMLIn rpanc$opMarop.

Harnqaxou vrrrMvru Aucc,eprarckrfl, !.ap acocu Ma3MyHLI KJraccIrKLII4

6yne4uu :rra3apnflvr yMyMZu gJreKTporexHl4Ka Ba MareMaruna) AypycrHoKI4I4

r4r{pou acocxou HagapvrflBfi, rac4ug Harllr{axou 5a4acroBapAa Aap MucoJrXoI4

ceprxyMop acocHoK KapAa MerxaBaA. TacAIax lrraMyllall.v Harllr{axo}I

xocunrxyAa Aap MoAeJrxolr raKpoppll4 6apHovraxoz KoMnJreKcktLI B2Spice,

ELCUT (I4MA) 14.{po KapAa rIryAaaHA,6a Aacr oMaAaacr.

[ap 6o6ra qnyMr.r Alrcceprarcafl, MaurryMortl Myxracap ou\6a cLIcreMaI'I

6ap4rarrvrlrHKyHtru .{CK "Illuprarz antorvtu:auitu To'1HK", rapt<v6vr

uaH6arxo Ba rrcrebMonKyHaHAaroHr{ acocfi, rancuQH oMau XoJIar Ba pyIxAI'I

ofIALr CaMTu TATMLTHvT c33 AAp Cr4CTeMaLr 6ap4rarvu{HKyHLIu t{cK

"ITIsp6s.TLr aJrroMuuuirvt Toqur" MaBpkrI.vr 1appaculo raXKI{K (apop AoAa

Tny1aaar. My4urraurr Ba Ma3MyHI4 avralrkrkr rabMLIHr{ C33 Aap t{CK

"Illr.lpr<arpr aJrroMvltutrtvt Toqur" HkrrrloH AoAa IxyAa, Harur{axoll caHql{rrrl4

JraBo3prMoTvru C33 gap o6reKTkr MyoI4HaIxaBaH\a oBapAaBy ca6a6xou 6al,

rxyAaHr{ C33 raxnuny 6a uc6or pacoHI'IAa rnyraacr.

.{ap 6o6n AyIOMLI AllccepraTckrs, rancusu ycyJIXokI Xuco6u peqaxokl

raitpucuuy}Ouganu AOAa rrryAa, MoAeJTLI MareMaTLrKvlvr cLIcreMaI4

6ap4rarrvu4HKyHr4r,r .{CK 'oIIIsp1641s atnovrurruitu To'{ulc" Aap 6apuovau

K9MTJISKSLILI B2Spice XaHroMlI peqaxou raitpucuuycougatu KopKapA

ruyAaacr. {anruyHraH naxHrxaBlru t{fo, rra 6oplov rafiplaxarrkrvr HaKIxaI4

6ap4rarvrr4HKyHr{u .{CK " Tllsprarv alfiowrnuuiru To'{ur<" XoclIJI MeKyHaA'

;ru1a 6aporura,ua -yA. Ta$ruuur:narv\axou 6o epnu MoAeJIu MareMarurfr sa

Harrrqaxou caHr{uuru ac6o6uu C33 aap .{CK "Illuprarr,r at:|'ovruttvtitvr

To.{11c" 6a AaetoMa4a co6ur KapAa IxyAaHA. Hnruon AoAa IuyAaacr, Kh

Qap4nxru Harur{axou 6aAacrovr apra qap XYAY,ryron xarorllu '{ousfr Kapop

AopaA.

Aap 6o6u ceIOMIr AllccepraTcqrs, ralscklpur fO 6a peqau KopI4I4

rpanc$opMaropxou cexuu ny4rann AuAa rrryAa, rala$ou4 TaBoHouu Sa'sonu

rpaHcQopMaropxo xaHroMI4

vryaitxtt KapAa IlryAaacr.

peqaxou cltHycou4alfr Ya raitpucunycougalfr
Ycylu KaM KapAaHLI zapu6u cep6opzra

MaBqyA 6ytauu t{fo KopKapA KapAa IxyA.rpaucSopMaTop, xaHroMI4



MOAeTI uanrnnr Ba rapMI'Iu rpanCSopMaTopvr cexutur rua6arca,{ap 6apHOMaLl

KoMnJreKcuuELCUT roprapA Ba $aron rapAoula4a laty4aacr, KI{ LIH utMKoH

MeAHXaA XapopaTv KLTCMXOu Qatonu oH xaHroMll peqaxou KOpI4I4

clrHycolrA alu sa rafipucuuyCou4alll uyafi'nn KapAa IxaBaA. rlopa6rauuxo oI4A

6a rarttunu C33 gap wa6aKaxou 6apXll ry3apoHl'I4a Iny4a, aJrropurMu KaM

KapAaHLr .{fO aMalrir KapAa IuyAaacr, KLI Ka6ynKyHaKXoIa 6apXnu rancuQoru

BoJrT-aMIr epuvr railtpuxa'rrvrvr peqau KopI4LI rpaHc$opMaTopxopo Xocun

MeKyHaA.

Aap 6o6u qopyMu ALrCCepTaTcvrs. nMKOHLIqTI4 COXTaHI4 cLICTeMaLI

[AgpaKynuu cusaTr{ SHeprlrflkr SneKTpLrKvr trap cLIcTeMaI{ 6ap4ralvrv:n:riy:nnvr

.{CK "Illuplcarra anrouuHufiu Toqun" 6o ucru$oga 6ypgauu cI4cTeMaI'I

MoH?rTopLIHrrI HC33 Ay^Aa 6aporvra4a IxyAaacT. IIIapfu LIMKoHIIrTX9I4

TeXHLtKIIz BOCLITaXOH XO3LIpa3aMOHLI qeHKyHLIvI zrH HIIL1OHAOAXO 6a XOTLTpI4

coxraHr/r ct4creMall caHr{ulxu 6e@oculau oHXo fy3apoHllAa IIryAaacT'

rlopa6znnxou ralruculfr - TexHr{Kn 6o racrn$o4a6apnu coxropu pIAopaKyHI'I?I

.{CK o'IIIsp64TLr aJIIOMuuuitu To.{urt<" 6o uaKcAAu AMAn?IrapAoHvrPr ycynvr

uAo paKy uuu Cvt$aTLI 3He prusll s;reKrpurfr n eIuHLIXO L Kap AA IxyAaacT'

EosA (afiA K&pA, KLI MLII(A6p Ba cu$aru Ma(onaxov Aap Mar{anflaxo?I

Ta(pLI3IX ABA:HIIA]/I'{yMxypuu To'{nlc}IcTOH

rana6orl4 <HugounoMal{ Myaccvcau

arrecrar cvronurvr Ha3AlI flpesn4enru {T>>,

IIIlpou Atrcceprarcuonfr>> na vrerdpxou <<Taptu6u Aoplalau Aapaqaxovr LrIrMLr

Ba yHBoH u vn6f4 (Aorcenr, npo$eccop)) .{aro6r! ue6 ouraA.

TacAnKu I{JIMLIT ltop. As plw uarw{axou TaXKIaK6T' AIIccepTaHr 18 aAaA

Ma(ona qon HaMyAAAAT, a3 oH r{yMJra, 12 vraKorra IlaP rraa'{ruryu uarpysaxo Ba

re3prcxo (suilrypaaxo) Aap Kopxout rconQpencrsxou 6afinanrurw:atfir; 4

MaKoJra Aap Haluputxoe, KLI IIIoMI{rru KOA {T 6y4a sa 2 - Ma4ona .Aap

MaBoAXou ron$epgncvfrq KLI Aap 6agau MabnyMorxol{ IEEE sa SCOPUS'

AnrOpe$epaT BA HaTLIT{aXoI4 vrqIvtvrur KOpz ALICcepTaTcI{OHpIII Ma3Kyp

MyxraBolr raxKprKorlr ry3apoHuAarxyla Ba AapyHMoflu acocvrll oHpo rIHblIKoc

MeKyHaHA.

,{ypycrnn HaTI{qaXou rnpnQTaIIIyAa Aap acocll Ma3MyHI4 KJlaccvr6vru

6yne4nll :aAgApuflkr yMyMLtu SneKTpOTexHLIKa Ba MaTeMATvrKA, .(ypyCTHoKLILI

Ltqpou acocxou HagapvflBfi, rac1ug HaTnqaxov 6a4acroBapAa Aap MI4coJIXoLI

ceprxyMop acocHoK KapAa MeIIraBaA. TacAuK rlla:llly4alala HaTLI{aXou

XocunrlyAa,qap MoAenxou TaKpopuLI 6apuoua4on KoMnJIeKcI{?I B2Spice'

ELCUT (?IMA) u'{Po KaPAa IxYAaaHA.

panan4u cagr{u1ll Ba rar6u(rr Harplr{a\ovr ArlcceprarcuoHfr aManaH Aap

TaMoMra Mapxunaxou rax(u(orxola 6o pox.z ra'lpu1ann rysapoH[Aarrrylavr

HC33 Aap conxou 201!,2015,20t6 Ba 2018 l4-{po :lnyllaasr. Haruqaxoz

6a naurp pacoHl{Aaz YnnoH'ry 6a

AaBlrarvv <Kovtltccusz oJILII4

<<HusoMHoMau HaMYHaBir oul, 6a



acockru rax(LtKor Aap rxaKJrlr Mabpy3axou unvri4 Aap ceMLIHapxoI4 xa$e4pau

"Acocxokr :aagapvrflBvru pa4no Ba gJreKTporexH?rra" ,{oHI{IxroXLt rexHrIKI,II4

To.lurucron 6a HoMrr aKaAeMLrK M.C. Ocuvrfr, ronQepeHckt.sxou uItwun

Aoxr4Jrrr AoHr{rxroxfr, qyMxypuxytr sa 1aiakraJrMlrJraJrtrr vaypvrgu 6appacn

Myx,oKlrMarc 6atoArSn 4apop rHpuSr aaHA.

Ax,auuxru ra'qpn6aBuu Aprcceprarcufl. a3 I{Hxo vr5opar ue6oruaA:

- KoMnJreKcrr uopa6nuprxou KopKapArlly4au raumunn, texHuttfr Ba

ueroAfr acocaH MeraBoHal, iapovt coxraHu cr{creMa?r rrAopaKyyuu cnSaru
SHeprr4.su SneKTpHKr4

aJrroMr,rHr,rfi u To.{nr"
rat:m,6oru vretdpuu

6a6ynrcynaKxokl erercrpurrE

Aap cucreMal{ 6ap4ratrr,rkrnKyHvrv t{CK oolllsp6zls

xu3MaT KyHaA, Kr{ LrH aMaJr LTMKOH MeAIrXaA, I4qpOUm?I

cu$aru SHepflrrr{ sneKTpt4Klrpo [ap LlcKaHr{axoz

Aap xoJrarpr xapoqoru vrynocrz6 Aap

ucruQo4a6apu na rara$orll gHeprurflvr gJreKTprrKupo rabMuH HaMo.aA.

{avrnH Tapu(, Harlrrlaxou 1a4acroBapAau yHBoH.{y AN,IzpxaHoB A.C.,
6oerruuog 6y4a, xynocaBy raBcvrfl\ovt rvcceprarcvrolavrur y acocHoK

ue6oruan4. Talxuxor Aap gavranau ua.lvryu HaTlrr{axopr KaJToHLI ralpu6avu
Ba o3Mor4rrrxou KoMnrorepla anqorra e$ra, raaasrolr fy3orrrrarnylla 6a Hlaruon

paavl'aalJl..
Haruqaxou raxrurKorfr 6o sronarvn Aoxr,rJrkrLr 4ucceprarcvfl, 6a racsv6

packrra, Aap HaMyAI{ po6nra4ou 1afisuxarvrgurapfi rraKJr rupu@ra, rap
Aoupav rax(Lr(o r Lr l;:a3apussfi sa M oAeJrc o 3LrXo u K o Hcenry anfi , vtare iu arz r<n

Ba r<ounrorepfr, Kr4 $aporrapn coxraHpl HI,I3oMLI vr4opaKyHuvr C33 Aap

Ha(rxar 6ap4rarvrlrHKyHr,ru .{CK "TlTrapraru atfiovtl-tLruiru Toqurc" Ba

Tarr.a:zlevr Kopu tttlsraywtu 4a6yrucyuaKxoll epnpacon, MeraBoHaHA Aap
pyrrrAut rragapufl, Ba awalrkrflvr MacbaJraxor4 Ta'bvru:azr cu$arv oHeprntz

3neKTpLrK lt ca\tvru 6 o caso ry3o paHA.

Marsu Alrcceprarctrfl. ag raxr(r{Korr4 Mycra(r4noHan urufr-raxaccycu
n6opar 6ypra, MaBoALI ruryarrrzSoHvr Anrap Ba \uccau xaMMyanu$on rauxo
TaBaccyru vyru5oconapz ucrx$o4a rap4vr4aacr. [ap aucceprarcl4fl flroH

MabnyMorr{ cuppvr raBnarrE Aoura d zmzloore, KI{ naxHKyHvrvr oH rIa6KIa

KoHyHry3optru t{yrnrrypuz To'1zx}IcroH MaHb acT, MaBpLrIu ucrnSo4a Kapop
narupz$Taaer.

Casorxo:
1. Eapon .Ift qeHryHkIxo

rrryAaacry IIHAAaTXoLI

nauygaaHg?
2. flap gucceprarclrr oBapAa rxyAaacr, KI4 pocrryuaruqo 6o

Ha(Ixau L2-Ha6sa nac6 IxyAaaHA, aMMo Aap cneKropl4 (racnuporu)
qapaerryou rapMoHnKaxou rapru6u 5, 7, 17 Ba 19 6a Ha3ap

raHxo Aap L\np.plarv l0 rB ry3apoHllAa

0,4 xB 6orua4, 6a Ha3ap rupraQra



MepacaHA, KZ 6a pelau KopI,II4 pocTKyHaKXoI4 I2-na6sa MyB6SI4K

Kau6y.uuro:
1. {anroMr{ MoAenco3fr pyxcar AoAarxyAaxo (AonyrleHue) 6a 'vouaugu

Ta.bcnpzr xapopaTr,r Myxurru arpo$, Qnurop , pe\av rafipzceMMerpl4la Sasalo
Ba rana$or Aap [vrrranu rpaucQopMaropxo 6a sagap rupraQra HaLuyraacr.

2. Aap MarHr4 Ar{cceprarcvrs,6a xarorl4xou t'tulota Ba rpaMMauarfr pox,

AOAa rxyAaacr.
Spo.qlou oBapAaruyaa 6a ap3?rrxxov aeockrur Allcceprarcvrfr flroH Ta'bclape

pacoHI,IAa HaMeraBoHaA.

As nH pI, 4uco6 MeKyHaM, KZ Ar4cceprarcuflLr Auzpxanon Alzruep

CafiIJarhreBrarr $ap rvransyu <Koprap.uu ckrcreMau vAopaKyHlII{ cuSaru
gHepu4qr4 oJreKTpprKu Aap KopxoHaxou Merannyprurn]l1. paHra (Aap MI4coJrI4

.{CK "Illlap641la aJrroMt4Hlrfiu ToqzK")>) 6apou aapeSrz Aapa\av vlrMr4u

HoM3aAI{ I{nMXou rexnurfr a3 pyvr Ilxrl4cocl4 05.14.A2 <Hepyroxxol4

slelcrpuxfr Ba cr,rcreMaxor4 oJreKTpogueprerzrfr> 6a XI,IMo-s neIxHI4XoA

rxyAaacr, Koprr 6a uruoMpacvrlrarr MycraKl4trt utnvrfi-TaxKl4Korvu raxaccycrt

6y[a, 6a rauoMvr rarra6ory rr,nercp4ovr tvryaittHHaMyAau Kouzccvrflu olrr4vr

arrecraTc1roHvrvr Ha3Arr llpesu.qenru {yvrxypran To.{zxucroH qaso6r} acr na

rvrya;lnuS Ca3o B O pu AApa\avI LIIIy12T6 HOM3aAI4 unMXO Iue6 O uraA.

Myaappuzn pactvrfi,

HoM3aALI tIJIMXou texuntrfr, Capaopu ruyt6an

"TaScuvror Ba rana$orrz nepyz 6ap4"-u

hurtuatm {autzrrn Caxovru
oolTTs6ar<ax,on raKcnMorlr 6upx"

Eoxrap.

Kyuro4an

Aap IxaxpLI

Amyparu 3orcnponuu -

KaApxou Qur
Kymo4au oolTIa6

luaxpu Eoxrap.

Paxrvrarynoee A.3.

O,qunaen X.H.

Irlugou Pax,uaryloee
po racAI4K MeKyHaM:

Capgopz myr6au
r{auuasru Caxonau

TaKclrMorrr 6apK" Aap

u /-1 ,, O-3 cugsffig::
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