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oT3brB BEAyrUrfr OpraHrBArIUu
Ha Al4cceprallkloHHyro pa6ory lllapu{ona BoxupAxoHa Hacpy.n.rroeBrrrra Ha

reMy <Paspa6orxa r{HTeJrJreKTy€urbHor{ cr{cTeMbr ylpaBJreHru

Sotosnertpu'recKofi ycranonrofi>>, [peAcraBJreHHyro Ha coucKaHrre yrenofi
cTeIIeHI{ KaHAuAaTa TexHLIqecKux HayK rro crrequ€UlbHocTl{ 05.14.01
SueprerzqecKlre cl{creMbl r.r KoMlJreKcbI

1. Anrya.nrHocrb reMbr Ar{cceprarluonuofi paOoru
Arryanrnocrb reMbl Al{cceprarlr{oHHoft pa6omr. Bcero sa I .rac 3eMJrfl noJrfraer

or coJIHIIa 6olrrue gHeprI4I4, qeM Muposoe coo6qecrBo norpe6lxer 3a ro4. OcuosHofi
npo6neuofi, [perlsrcrnyrorqefi ycKopeHHoMy BHeApeHr.rrc B H€BeMHyro gHeprerr{Ky

coJlHeqHblx sHeprerl{qecKux ycraHoBoK (COy), flBJrtrerc.fl orHocr{TeJrbHo uugnufi
roe$SuqueHr roJle3Horo 4eficrnrar (K[IA) Soroupeo6pa:orarerefi. B Hacrorrqee
BpeMfl cpegnufi KnA KpeMHI{eBrx QotosreKrpr4qecKLrx MoAyJrefi (O3M) MaccoBoro
[pOI'I3BOACTBa COCTaBJI.IOT OKOJIO 20Yo, qTO 3HaqLITeJIbHO HLII{O [OTeHIIT{aJIa COffre.IHOfi
sHeprl{I{, uoctyuaroqefi Ha rax4ufi rna4paruufi Merp MoAyJrf,. Kar pe3yJrbrar,
cyMMapHufi KII.{ KpeMHI{eBux @3Y orpaHr{rrr{Baercfl upr6luslEreJrbHo 15%. firfl
roBbllreHtax KfI.{ OOy Bo3MoxHbI cJIeAyroULre BapuaHrbr peureHurr srofi npo6.neuu:

1. Yryrmenpre MarepH€LJroB r{ crpyKrypu $orosneMeHroB (oO). pa:pa6oxa
HoBhIx Marepl{€ulos c 6oree BblcoKofi ssQerrrrBHocrbro upeo6pa3oBaHr{s coffre.rHofi
9HepfI{I{ B SJIeKTpUqeCKyIO V Orrrr{Mr{3arlr{.fl crpyKrypbr sJreMeHToB MoryT 3Haqr4TeJrbHo

roBbrcrrrb KIIA OgY.
2. I4cnolrgoBanvre rexnolorufi

Mymrurpr{craJrJrr{rrecrzfi rpeuuufi r{Meer

rpeuuufi, flooroMy r4crroJrb3oBaHr{e raKr{x
e$SerrunHocrb (D3Y.

3. Bxmo'reHlle .qorIoJIHI{TeJIbHbIx KoMIroHeHToB, TaKID( KaK corHeqHble
TpeKepbl, KoHIIeHTparopbI Lr oxJlaxAaroque cr4creMhr, Moxer yJrrrurraTb npoqecc
npeo6pasoBaHurr coJrHeqnofi snepruu s @3Y Lr noBhrcrarb r{x KIIA.

4. Ylyuueuue apxureKrypbl ycraHoBKz. Onruuv3ar\r4flpa3MerrleHux OOM,
yHIa HaKiIoHa H opLIeHTaIJPrLt uo4ylefi, a raKxe Jrox€rJrbHoe ylpaBJreHue gJreKTpoHurofi

MyJrbTll4plrcTErJrJrr4rrecKofo KpeMHnf,.

6onee srrcoKufi K[A, rreM o6rl.rHHfi
Marepr{€rJroB Moxer [oBLrcr4TL o6urylo



[porpaMMIlpyeMbIMLI KoHTpoJrJrepaMkr Moryr rroBbrc]rrr s$SertzBHocrb reHeparlLru

sHeprHr{.

B qelou rIoBbIIueHIae s$$eKrl{BHocrrr reHeparlur.r oHepn4r{ B (D3y f,BJrflercf,

saxHofi sagaueit, Koropafi rpe6yet LlccJreAoBarruitr{ r4HHoBauufi s o6nacru Marepr{urJroB,

crpyKTyp I{ cl{creMHblx peuenufi. 3ro nonaoxer yBeJrurturb KoJrr{rrecrBo reHepr{pyeuofi
sHepruu I{ BHeoTLI BKJIaA B pEl3BI{Tue noso6HoBJrf,eMbrx I{cToqHI{KoB gHeprurl.

CorHe'IHa"u gHeprafl, floryqeHHas O3V, 3aBr{cur or pa3ruquux SarropoB, TaKrlrx

KaK reMreparypa u coJlHerlHafl I{Hcolrfl\Lrfl (CI4). flpr usnreHeHr.M orr{x Qanropon
kl3MeH.aerc.fl u MorqHocrb @3Y; rrogToMy orreHb BaxHo orcJrexr{Barb roq{y, n roropofi
rIoJIfreHH€uI MolrlHocrb MaKcLrM€LJrbHa, gra roqKa Ha3brBaercfl TorrKofi rraarczualurofi
MoIqHocrI{ (TMM).,{aHuufi tulropllrM p accMarp r4Baer cfl. n sapy6exuofi nureparype 11oA

Ha3BaHr{evr Maximum Power Point Tracking (MPPT)
O4uIau u3 MeroAoB IIoBbIIrIeH:afl, sssexrunHocrlr @3y flBJrflerc.fi rpr{MeHeHr{e

€IJrroplrrMoB cJrexeur4fl. 3a TMM. Koru.recrBo gHeprr{u, noJry.raeldofi or (DO, TaKxe
3aBl/rcLrr or QororalrBaHl{qecKoro Haflp.f,xeHr{fl. rlro6rr r{3BJreqb MaKcr{MaJrbr{yro

MolrlHocrb u3 uaAatoqefi conne.rHofi oHeprura, oqeHb BaxHo orcJrexr4Barb
MaKcI{MaJIbHyIo MolrlHocrb O3y B mo6ux ycJroBrrrx orpyxaloqefi cpeAbr.
OtcleNzBarrufl TMM @y3 rpori3BoArTcfl. nocpeAcrBoM npeo6pasosarenefi
tlocrorHHoro roKa u I,IHTeJIJreKTynJrbHoro peryJr.f,Topa, pa6omroqero Ha ocHoBe
&JIfopLITMoB Cilexenl4fl 3a TMM.

B cssgn c orrtM BaxHbIM ac[eKToM paspa6orKr{ coBpeMeHHbrx eQseruanHux
o3y .f, BJrrercfl paspa6orrca coorBercrByrorqefi cucreubr ylpaBJr euufl .

Cyulecrnyer MHoxecrBo pa3flraqHhrx MeroAoB, Koropbre MoxHo rlrcrroJrb3oBarb

lrpll cJlexelJuu ga TMM OOy. Cpe4ra HLIx MoxHo BbrAeJrrlrrb HecKoJrbro Hau6onee
pacnpocrpan6nnrrx MeroAoB: MeroA Bo3MyrrdeHr4r vr ua6lro4enur (P&O), MeroA
Bo3pacr€uoqefi upono,ql{Mocrll (InC), MeroA rorosofi pa3BeprKr{, MeroA flocrosHHoro

aJIropVTMoB cJlexeHufl' 3a TMM, MoxHo cAeJIaTb BbIBoA o ToM, r{To, gTI4 aJIropI{TMbI,
HecMorpfl Ha I4x 3HarrLIMocD ra sQSeKTI4BHocrb B orrpeAelreHuvr TMM, crturKr{B€rrorcfl. c
o[peAeJIeHHbIMu HeAocrarKaMu. Bo-ueparrx, oHLr o6rr.rHo HMeror MeAJreHrryK)

cxoAl{Mocrr r grofi ToqKe, qro 3HaqureJrbHo gaMeAJrf,er 14 ycJroxHfler [poqecc. Kporrae
Toro, cyulecrByrcT orpaHl{qeHr,rfl B TorrHocru pa6oru gTHx €IJIropI{TMoB, qro
olpaHr,rrrr{Baer r{x cno co6socrb Aocrr{qb BbrcoKrax ypoBHefi ro.rHocru.

Ilocronrry I{crIoJIb3oBaHI{e rpaAr4rluoHHbrx aJroprrrMoB B cracreMax cJlexeHr{rl 3a
TMM o3y qacro He cnoco6Hbl floJrHocrbro y.uoBJrerBopr{Tb rpe6orauus, orHocuTeJrbHo
ToqHocrn u cKopocrl4 orcJrexl{BaHufl.. 3ro orKpbrBaer HoBbre nepcneKTr{Bbr AJrfl
BHeApeHI,IrI MeTOAOB IAHTeJIJIeKTyaJIbHOTO ynpaBJlelJvrfl., BKJrIOqa, €IJrtopI{TMH ne.rerrofi
JIon{KI{, Koropble yxe AoKazarv cBoro eQ$exrnnHocrb rrpu peme1vru aHglJrou{rrHbx
3aAaq B Apyrux o6lacrsx rexHr{Kr4.



Tarzu o6pasola, lIccJreAoBarrue nncorosQQexrunuux @3Y u paspa6orKa HoBbrx

MeToAoB 14 cl{creM Arfl yryq[IeHllfl e$SertunHocr]I OOy, 6eeyuonHo, aKry€rlrbHbr, a

HayrIHa, LI [paKTr4qecKa.f, 3HaquMocrb BonpocoB, cBlr3aHHbrx c paspa6orKofi MeroAr{K

pacqera r{x [apaMerpoB, He Bbr3brBaer coMHuauil
2, Crpyrcrypa u o6reu Arrcceprarluu
Term Allccepraqlrouuofi pa6orrr Harrtrcal rpaMorHbrM TexHr{qecKr{M f,3brKoM.

.{uccepraqlEr cocrol,IT Ltg BBe.qeHrlfl, qerbrpex HraB, o6qux BbrBoAoB, crrr{cKa

I{c[oJIb3oBaHHbIx ucrorIHI,IKoB, flpr{JroNeHrafi. Pa6ora I,I3JroxeHa Ha 201 crpaHr,rqax
MaIUI{HolI{cHoro reKcra, coAepxur 109 pncynra, 18 ra6maq u Qoprr,ryl. Cnzcor
I{c[oJrb3oBaHHbrx HcrorrHlEKoB BKJrroqaer 107 .

Bo nseAeHun o6ocHoBaHa aKTy€[JIbHocrb reMbr, cQopnryrupoBaHbr rleJrb usa1avtr4
I{ccJleAoBankrfl., [peAcraBJIeHEr Hayqmafl, HoBr{3Ha r{ npaKTr{qecroe 3HaqeHue pa6oru,
rlepequcJleHbl ocHoBHbIe HalnrHble [oJIoxeHI{r, BbIHocI{MbIe Ha 3alrtrI{Ty.

B nepnofi rJIaBe BrITIoJIHeH anurtrruvrecrufi o6sop HafrHo-Texnu.recrofi
JII{TeparyphI, Kacarouleficg Bo[pocoB orcJrex]rBanufl. ToqKr,r MaKcvM€uEnofi MorrlHocrr4.

Paccuorpeuu Klaccl4qecKl{e aJropurMbr orclrexr4Bamufl. TorrKr.r MaKcr.rMarrrHofi

MoIIIHooTI{ ODM, raKl{e KaK: Bo3Myrrlenue u ua6nlo4enrae (P&O), nospacraroqefi
npoBoAI{MocrI{ (InC), rrocro.,IHHoro Hatrp fl)Keuus, 14 ux aAalrr4BHue vro4uQwxaquu.I4z-
3a rlpocrorbl pe€ulrr3ar\un oqeHb AoJrroe BpeMs naz6oree upeAloqrureJrbHbrMu 6rutu
KJIaccI{qecKHe MeroAbI rrol{cKa roqKr{ onr}rMyMa. Ho, HecMorp.f, Ha Hx oqeBraAHyro

lpocrory,ilPH AI{HaMHqecKoM I{3MeHeHr{r{ yclroBr{fi orpyNarorqefi cpe4br KJraccr{qecKue

aJIropIarMbI c rpyAoM cnpaBJlf,rorcf, c orcJrexr,rBaHr4eM. 3rn upo6reurr orKpbrJrr.r

BO3MOXHOCTI'I AJrf, TIpLIMeHeHI{fl MeTOAOB r{HTeJrJreKTy€UrbHOfO y[paBJreHl{f,, BKJIrOqaf,

EurropurMbl He.Ierxofi JIoH{KI4, Koropble r{Meror [per,rMyrqecrBa B TorlHocrrl V

KoppeKrHofi pa6ore rpl4 6ucrpo MeHf,Iorquxc, yciroBuflx oKpyNarorqefi cpeAbr.

Bo nropofi rJraBe paspa6orana KoMrJreKcHafl MareMarLrqecKaf, O3y,
lo3BoJlsloqaf, IIpoBoAIaTb I{ccJreAoBanr4e BbrxoAHhrx xapaKTepr4cruK OOM B pa3fl[trHbrx
KJII{MarI{tIecKHx ycroBusx. Mateuau4qecKa.f, MoAeJrb rrocrpoeHa c r{cloJrb3oBaHkreM
pa3rI,ItIHhIx EoAxo,qoB, TaKI{x KaK araQQepeHrlr{aJrbHbre ypaBHeHr{fl, roruqecKoe
lporpaMMLlpoBaHae lr r.A. Knro.reerrrr,r Qar<ropoM B MareMaru.recrofi Mo,{eJru .rrBJrflerc.rr

o[peAeJIeHI4e cB.a3aHHbIx [epeMeHHbrx u ypanueuufi, Koropbre olrrcbrBzlror
B3al4MoAeficrsue MexAy KoMloHeHTaMr{ @3y. Paspa6orKa MareMaruqecKux uo4elefi
AJIx KaxAoro KoMloHeHTa O3y c BxoAHbrMLr kr BbrxoAHbrMr{ [epeMeHHbrMkt,

CBf,3aHHbIMI{ c ApyrI'IMH KOM[oHeHTaMLT CIIcTeMbI, IIo3BOJILIT [OCTpoI4Tb IIOJIIIyIo
LtMI{TaIII4oHHyro MoAeJIb O3y. Iocrpoeuze rarofi MoAeJrkr sBJrtrerc.n BaxHbrM sraloM B

aHaJII{3e u [poeKTI4poBaHI4I{ O3y. Oua rro3BoJrf,er cMoAeJrr4poBarl 14 ra3frr.rrb
loBeAeHLIe Ko)KAoro KoMrloHeum @3Y v vx B3ar{MocBfl3vr rrplr pa3rrirrrHbrx ycJroBurrx ra

nos4efictBr.rflx.



IIo.qrBepxAeHa

9KCnepLIMeHTa.

peryJrflropoM .

B rperrefi r.nane [puBeAeHbr ocHoBHbre rroJroxer^ufl,Teopuu HerrerKrrx MHoxecrB,

Heo6xoAr,rMbre.Urf, cr{HTe3a cucreMbr yrrpaBJreHufl.Ha ux ocHoBe. flaua rraccuQuKalluf,

HerreTKr4x peryJrf,TopoB 14 orrr{cbrBaroTcfl ocHoBHbre [pI{HIIunbI I{x IlocTpoeHlafl.

PaccvrorpeHa yHnBepcalrbHa, SynrquoH€rrrbHas cxeMa 6nora ne.remofi Jron{Kr,r (EHn),
Ha 6ase roropofi crpor{rcfl PHJI cJrexeHr{fl sa TMM. Paspa6oraHa6aganpaBr{Jr crHTe3a

PHJI cJIexeHLL ga TMM, o6ecueur{Baroqatr roBbrrrreHue eQSeKrraBHocru @3Y. C

[oMoIrIbIo reHerLTqecKoro aJropLTTMa paspa6orana MeroAr{Ka onrlrMu3arlIar{ PHJI,

cyuIeoTBeHHo oHl,rxarculafl KoJreoaHrrfl, kt AIruTeJrbHocTb IlepexoAHofo Ilpoqeoca IIo
cpaBHeHr{ro c KJraccu.recrofi uacrpofirofi. Kpovre roro, r 4anuofi rJraBe paspa6oraua

rporpaMMa onruMllt3alluu PHJI ga TMM O3y reHerr4qecKuM ErlrroplrrMoru na 6ase

rporpaMMHoro KoMrJreKca MATLAB/Simulink.
B .rerneprofi r.nane Paspa6o rana Snazvecra, MoAeJrs @3Y c uHTeJrJrerryanruofi

cucreuofi ylpaBJreHufl, Ha 6ase roropofi [poBeAeHbr oKclep]rMeHT€rlrbHbre

HccJleAoBalaus, xapaKrepl{crl{K Ogy c yrerou pesurbHbrx yctorufi oKcrrJryarar\Lrvr.

Kopperurocrb pa3pa6orannsrx MeroAr{K cr{Hre3a 14 Hacrpofiru roe$SrEqraeuros PHJI
xopouefi cxoAr4Mocrbro pac.r€rnux AaHHbrx u pe3yJrbraroB

Kar [oKa3aJrr{ pe3yJrbrarbr oKcrrep}rMeHra, orcJrex}rBaHue TMM
HEIIETKOI'I JIO|I{KI{, OITI4MI{3I{POBAHHbIM C IOMOIIIbIO IEHETI{TIECKOTO

€uropl{TMa, rrpoLl3BoArzrTcfl, c sQSerrr{BHocrbro 96%. Cre,qosareJrbHo, [oJrfreHHbre

pe3yJlbrarrl cBllAereJlbcrByror o6 s$SerrzuHocrl{ paspa6oraHHoro MeroAa

peryJlklpoBanr4fl. Ilpousre4eHbl pacqerbr oKoHoMr.rqecKofi s$Serrl{BHocru BHeApeHr.r,

r{HTeJrJreKTyalruofi crlcreMbr yrrpaBJreHus s @3Y.

B sarrlorreHuu c$opnryrr{poBaHbr ocHoBHbre pe3yJrbrarbr, [oryqeHHbre npu
peIIreHI{I{ [ocraBJIeHHbIx 3aAaq z o6ecneqr{BTrrrle AocruxeHr{e rleJrr{ Ar4cceprarluonnofi
pa6oru.

Auaruae [ocraBJIeHHErx 3aAaq, MeroAoB u €uropr{TMoB r{x perreHl{rr,

cBr.rAereJrbcrByer o eAr{HcrBe crpyKrypbr r{ coAepxaHzr pa6oru.

cJreAyrouleM:

3.1. O6ouroeaHa o6rexrnaHafl

3. Hayunan HoBIr3Ha H 3Harr[Mocrb pe3yJrbraroB Ar{cceprarlr{oHnofi pa6oru
Haytuax HoBrI3Ha ocHoBHbIx noJroxesutrt u pe3yJrbraron pa6orbr 3arrroqarorcfl B

neo6xoAraMocrb HCnOJrb30BAHr4f,

BbrxoAHbrx xapaKTepLrcrr{K ODy B pa3rLtqHbrx

I{HTeJIJIeKTyEIJIIHsIX cl{creM yrrpaBJreHus @3Y AJr{ rroBbrrrreHr{, ux eQQerrr{BHocrr{.

3,2, Paspa6oraHa KoMnJIeKcHa{ MareMarr4arecKaf, MoAeirb @3y, no3BoJrrroulafl

3.3. Paspa6oraua 6asa rpaBr4ir cr.rHre3a PHJI cJrexeHr.rs 3a TMM,

rrpoBoAr4Tb r4ccJreAoBaHr{e

KJII{MaTLIIIeCKIX yCIOBLl.fl X.

o6 ecnequBaroqero roBbrrrreHue e S S errr{BHo crr{ @3y.



3.4. Paspa6orauo [porpaMMHoe o6ecne.reHue rHreJrJreKTyamnofi crrcreMbr

yrlpaBJleHr.rx (DOY, tlo3BoJl.firculee orrrraMr{3r{poBam PHJI cJrexeHr{tr sa TMM sa 6ase

rporpaMMHoro KoMnJreKca MATLAB/S imulink.

4, rrpanruvecrcafl 3Harrr{Mocrb }r peaJrrr3arlrrfl p$yJrbraroB pa6oru
4.1. Paspa6orasnsre MareMaruqecrr{e MoAeJrr{ Moryr 6rrrr EcroJrr3oBaHbr rpll

[poeKTI{poBaHI4rr u otlTl{Mr{3a\vu BbrAarrr{ gfleKTputrecrofi MorrlHocru @3Y.
4.2. O1ocHoBaHHbIe peKoMe:aryawv no nn6opy crpyKryprr, aJrropr.rrMa cr{Hre3a

PHJI, a raKxe [peAJloxeHHafl MeroAr{Ka Hx Hacrpofirpr c noMorrlbrc reHerr4qecKr,rx

aJIropI{TMoB MoxHo npl{MeHtrTb rrpr4 npoeKTr{poBaHnr4 cr4creM gJreKTpocuaixuaus c
nucoroe$Qerrumruun @3Y.

4.3. Pesylbrarbl Al{cceprarluonnofi pa6oru BHeApeHbr B yre6uufi rpoqecc
raQe4pu <<AsroMaruszponannufi eJreKrpo[pr{BoA u greKTpr{rrecKue Marrrr{HbD)

TaAxurcKoro rexHl{qecKoro yHr{Bepcr4Tera HMeHH aKaAeMr{Ka M. C. Oczulr rlpu
I43yIeHI{I{ AI{cqpI[JIL4u <Mo4eJIHpoBaHLre oJreKTpoMexaHr4rrecKr.rx crrcreM) u <<Teopur

aBroMarr{qecKoro yrpaBJreHrao (Arr BHeApeHrfr s. or 2L .I I . 2023).
4.4. P npa6orarusas KoMrlblorepHafl [porpaMMa <Ilporpauuuufi KoMrroHeHr AJu

OIITLIMIz3aqI{I{ peryJlf,Topa He.IetxOfi JrorrrKr{ Qoroelexrpuuecrofi ycraHoBrrrD)

KyJrbrypbr Pecuy6lurz Ta4xurucraH3aperrcrprapoBaHa MunzcrepcrBoM
(Cru4ereJrbcrBo .Ile 18 1 or 30. 12.2023).

5. CoornercrBrre coAepr(aHrrfl [ac[opry c[eqrraJrbHocrr{
Co4epxauue AI4ccepraIII{H coorBercrByer cJreAyroulr{M nyHKTaM flacuopra

cleq[a.JlEHocrl{ 05. 1 4. 0 1 - SHeprerl{qecxue cr{creMbr Lr KoMrrJreKcbr :

ryHKT 1 -Paspa6otra HayqHblx ocHoB (no4xo4on) uccte4oBaHr{fl o6rqm csoficrs
14 [pI{HIII{nor QynrIII4oHLIpoBaHufl,r.r MeroAoB pacqera, €uropr{TMoB r{ flporpauu nu6opa
u olrrIMkI3aIII4[ napaMerpoB, uorcasarelefi KaqecrBa n pexr{MoB pa6orrr
9HepreTI'IqeCKI'Ix CUCTeM, KoMruIeKcOB, sHepreTI{rIeCKI/Ix yCTaHoBOK Ha OpIaHIAqeCKOM IA

aJlbrepHaruBHbx rolJII{Bax u sogo6HoBJlseMbrx Br{Aax gHeprula B rIeJroM r{ t4x ocHoBHoro
I{ BcloMorareJrbHoro o6opygoBaHr.rfl ;

o6opy4onaHvrur u o6qevr rexHoJroruqecKoM TILTKJTe npou3BoAcrBa gJreKTpuqecKoit u
teurosofi gHepruu;

TIyHKT 4 - Pazpa6otra HayqHblx noAxoAoB, MeroAoB, aJrropr{TMoB, TexHonorufi
KOHCTpyI{pOBaHVfl LI [poeKTLIpOBaHLIf,, KOHTpOJIfl u ALIar|HOCTUKU, OIIeHKLI HaAeXHOCTLI

ocHoBHofo I{ BcrloMorareJrbHoro o6opy4onauyrfl, gHeprerr{qecKux cr{creM, cranqufi u

rryHKr 2

I{CCJIeAOBa}Jl4fl,

MareuaruqecKoe MoAeJrupoBaHvre, qr{cJreHHbre v HarypHbre

9HepreTl,rrrecKHx cl{cTeMax v
TolJrr{Bax r{ sogo6HonJrfleMbrx

Szszr<o-xr4MLrrrecKr,rx 14 pa6ouux [poqeccoB, rrporeKaroqux B

yCTaHOBKax Ha OpIaHLIqecKoM u €uIbTepHaTI,IBHbrx

BI/rAaX SHeprI4I{, ux OCHOBHOM U BCIIOMOTaTOJIbHOM

SHepfoKoMrrJreKcoB pr BXoATUILTX B HHX sHeprerurrecKrrx ycraHoBoK.



TIyHKT 10 Pa:pa6otra MeroAoB rrcroJrb3oBanLrfl. uuQoprvraquoHHbrx

TeJIeKoMMyHIIKaIII{oHHEIX rexnolorufi v cr{creM, r{cKyccrBeHHoro r{HTeJrIreKTa

sJreKrpogHepferr,rKe, BKJrrorraf, rrpo6JreMbr pa3pa6orxu u [pr{MeHeHLrfl,nnSoprrraqr{oHHo-

I43MepI{TeJIbHbIX, TeOUUQOpMaIII{OHHbrX r{ yEpaBJrf,rorrlrD( cr4creM AJu olepaTr{BHoro r{

peTpocneKTl{BHofo MoHHTopuHru KoHTpoJrf,, aHaJrkr3a, rrpofHo3upoBalJufl, H yrrpaBJreHLrfl,

sJleKTpo[otpe6neuHeM, pexI,IMaMI{, HaAexHocrbro, ypoBHeM norepb gHeprr{u u
KaqecTBoM 9JreKTpo9H eprrar{.

IIyHKT 11 Teopetuuecrnfi aHaJrr{3, gKc[eprrMeHT€urbHbre rrccJreAoBaltrfl)

u

B

Suenuecroe 14 MareMarl4qecKoe Mo.(eJrupoBaHr{e, [poeKTr{poBaHze gHeproycraHoBor,
gJreKTpocrauuufi u gHeprerr{qecKr4x KoM[JreKcoB, SynxquoHr,rpyroqux Ha ocHoBe

soso6HonJrreMbrx BuAoB gHeprkrkr (sueprnz BoAHbrx rroroKoB,npeo6pasoBaHlrtr

coflHeqHofi euepruLl, gHeprvr4 Berpa, gHeprurr4 6uouaccu, gHeprkrr4 TenJra 3eMJrr4 14

Apyrux BI,IAOB sogo6HosnseMofi euepruu) c rleJrbro r{ccJreAoBalr4fl. r,r orrrr{Mr{zar\uu Ltx
flapaMerpoB, pexrlvror pa6orbl, gKoHoMI{u r4cKorraeMbrx Br4AoB TorrJrrlrBa r{ pellreHus
upo 6leu gKoJrorr{rrecKof o r{ coqLr aJrbHo -SKoHoMlrqecKoro xap aKTepa.

TIyHKT 13 -VIcc.IIeAoBaHue Burufl:atrs rexHr4rrecKr4x peuenufi, npr{Hr{MaeMhrx rrpra

co3AaHI{rI I{ 3KCIIJIyATAUI/,Id SHeprerr4qecKr.rx cl4creM, KoMrrJreKcoB r4 ycTaHoBoK Ha r{x

Qunaucono-gKoHoMl{qecKl,Ie v HHBecrr4rlr{oHHbre [oKasareJrrz, perproHalrrHyro

SKOHOMT{Ky r{ 9KOHOMUKy npUpOAOrrOJrb3 OBaH}dfl,.

6. Anpo6aqnfl v uy6.rrumaqus pe3yJrbraroB Arrccepraquonnofi pa6oru
OcHosHrre Marepl4€ulbl I{ p$yirErarbr rlccJreAosaHHHfi AuccepraquoHsofi pa6oru

AoKJIaAbIBaJfi4cb 14 o6cyx4amacr Ha MexAyHapoAHbrx xousepeuqurx 14 HafrHb1;1
ceMlaHapax. [Io peeyJlrTaraM I4ccJIeAoBaHufl, ony6nzroBaHo 16 ue.rarHux pa6or, B ToM

ttucre 8 pa6ot B pelleH3kTpyeMblx I{3Aanprf,x, peKoMeHAoBaHHbrx BAK npn flpesrdAeHre
Pecny6ruru TagNurucraH kr BAK flpu Muno6pn ayKu Poccuu, roryqeHo
cBI{AereJIbcrBo o rocyAapcreeHuofi perr,rcrparlr{r4 [porpaMMbr Ars 3BM, a rarNe 8

pa6or B Apyrux HayqHbrx rzn4aluflx.
AnropeQepar,ql4cceprar\uvrv ny6rzraqnr{ noJrHocrbro orpaxarcr coAepxa1ue u

HafrHbre pe3yJrbrarbr, uorylreHHEre aBTopoM n pa6ore.

7. 3anaeqarurfl rro Arrcceprarlrlll
7.1. Vlcxogx r{3 coAepxaHr{f, pa6oru B KoropoM MHoro roBopr{Tcfl o6

s$QerruaHocrl{ QorosnercTpuqecKux MoAyJrefi, nasnankrfl wrcceprarlLroHHofi pa6orrr ue
coBceM oTpaxaeT coAepxaHr{ro.

7.2. B AVccepraIIuoHHbIe pa6otu npeAJraraercs pa:pa6oma peryJrf,rop
ne'retxofi JIorLrKrI cJIexeHI4.rI sa TMM OOy, Koropar rro MHeHr,rro aBTopa nyreM
Bo3MyIrIeHI4fl floBelrlaer BbIxoAHoft uolqHocrr $orogreKTpuqecKoro MoAyJrf,, oAHaKo B

pa6ore aBrop no4po6no He rprlBeJr cpaBHeHux paspaloraHHoro peryJrf,ropa c Apyrr4Mr4



cyulecrByroulr{Mu aHaJroraMu, .rro6rr HaHr.f,AHo AoKa3arb s$SercrznHocrb csoefi
paspa6omu.

7.3. Bo nropofi HraBe pa6orn pa":pa6oraHa KoMrrJreKcHaf, MareMarl{qecKaf, Mo,{eJrb

O3y, tro3BoJlrloulafl [poBoAI{Tb uccJreAoBanne BEIxo,{HbIe xapaKTepl{crl,IKu IDOY g

pa3ruqHblx Krl{Marl{qecKux ycJroBLrrx. Anrop yrBepxAaer, qro paspa6oranHas,

MareMarl{qecKaf, MoAeJIb [o3BoJrfler cMoAeJrr{poBarb [puxoA ypoBHtr CVI Ha

ropl{3oHTtulbHylo floBepxHocrb B KJrr{MarvrrecKrax ycJroBr{flx Pecny6uuru Ta4xuKr4craH

([yuall6e). Tax KaKHM o6pasovr MoAeJrb Moxer nporHo3r{poBarb [puxoAa corneqHoft
SHeprI4?I He I{Mefl .UOCTyI K IlHTepHeTy r{ B HeM He r4HTerp}rpoBaHa r,r3MepuTensnrrfi

npu6op corHerrHofi uncons rJttw? ?? ?

7.3.8 HIaBe 3.4. AwcceprallrloHuofi pa6oru (cr. 130-133) rpr{BeAeHa MoAeJrbHoe

uccJleAoBaur4e rlepexoAHblx rpoqeccoB B O3y. r{evr o6ocHoeaHa r{ccJreAoBaHr{e

nepexoAHblx npoqeccoB s OOY??? B pa6ore uogpo6Ho He orrrdcaHa rtreJrb r{ccJreAoBalvrs,

repexoAHhrx rpoqeccoB B Ogy r{ B qeM ee HayrHa, cym?
7.4. B ulaBe 4.4. (ct. 165) npr{BeAeH pe3yJrbrarbr oxcnepuMeHraJrbHoro

I{ccJIeAoBaHr4fl. Qlaszuecrofi uo4eru @3Y, puc.4.9.I4s onucaHr4f, orcrrepuMeHTa Br4AHo,
aITo LIccJreAoBaHI{f, [poBoAr4Jrr{cb roJrbKo Ha oAHoM Tr{[e Qoroslerrpr{qecKoro MoAyJrfl,

Ho ero rI{Ir He yKa3aH HV B .ql{cceprarluu, Hlr B aBTopeQepare. Tarue HeonpeAeJreHHbre

AaHHbIe B pa6ore He [o3BoJlfler allllTareJrro Lt gKclepry aAeKBaTHo oIIeHr{Tb

sQQexrnnHocrb roryqeHHbrx pe3yJrbraroB.

7.5. Ha crpaHllqe 165 (prc. 4.9.) B QrEszuecrofi MoAeJrr4 racrroJrmyercfl

Qotoslerrpn lecKrfi MoAyJrb Her.r3BecrHoro r?rla, rro p$yJrbraraM xoropofi He

rlocrpoeHa BoJrbr-aMrlepHa.r xapaKTepucrLrKa. Oqenzr eQQerrunHocrb

Sotoenertpl{rlecKoro MoAyJIfl no MorrlHocrHbrM xapaKTepr{crr{KaM HeAocraroqHo.
7,6,tlpu I{3JIoxeHuI{ aBTopoM r4c[oJrb3yrorcfl HeKoppeKTHEre repMr4Hbr r.r cJreHr, a

TaKXe I{MeIOTCfl HeTOTTHOCTU peAaKTIUOHHO|O XapaKTepa, 3aTpyAHf,rorque rlTeHr,re

pa6oru
BrrcrasanHble 3aMe.lranufl. He cHr{xarcT Aocror{HcrB Ar{ccepraqzounofi pa6oru

Illapn$ona 8.H., ed ocHoBHbIe rroJroxeHr{.,r AocrarorrHo [oJrHo pacKpbrrbr B

anrop e Qep are r{ uy6n uraq Hflx Ar4c cepraHra.

Pa6om cocraBJleHa JIorItqHo, qr{Taerc.f, c r4HTepecoM, ocHoBHbre p*yJrbrarbr
ouy6luroBaHbl. Antope$ epar co orBercrByer coAepxaHr.rro Ar{cc ep r ar\r4vr.

8. O6qee 3arrrorrenue
Teua Al{ccepraquu Illapu$oaa E.H. saxHa r4 aKry€rJrcHa. Pa6ory cJreAyer orHecrrr

K cneqLI€IJIbHocrkI 05.14.01 - SneprerllqecKue cucreMbr Lr KoMlJreKcbr. Ocnonnrre
pe3yJlbrarbl Al{cceprallrtr4 flBnrflrorc, HoBbrul.l. PeureH psA AocrarorrHo rpyAHbrx 3aAaq
no orrTuMu3a\vu peryJrflTopoB Heqerrofi JrorprKu.



B IIeJroM Arrcceprarlufl .rrBJrflercf, 3aBeprueHHbrM HayqHbrM ,rccJreAoBaHueM,

BHocflIIIUM 3aMerHufi nxra4 B [oBbrrrrenLrv s$SerrunHocrr{ reHeparlura gJreKrpr4'{ecxofi

Amope$epar Ar{cceprarlprr4 rrolrHo 14 rpaBraJrbHo orpa)Kaer eeeHeprur OgY.
coAepxaHr4e.

flpe4cmnJleHHble B Alrcceprarlr{r4 pe3yJrbrarbr 6yayr nocrpe6oBaHbr B

galruefiuux I,I3bIcKaHr4flx rlo I{3yqeHraro u ucloJlb3oBaHrlro uHTeJrJIeKTytuIbHbIx ctlcreM
yrIpaBJIeHI{fl B Bo3o6HosnseNdhlx IacrorrHr4Kax gHepr}rr4. OHa uoxer 6uTb r.rHTepecH a Ailfl
HafIHbIx Lr o6pasoBareJlbHblx fryexgenufi, B Koropbrx BeAyrc.fl uccJreAoBaHl,If, ro
Aannofi TeMarHKe. Kponne roro, rrolyqeHHbre pe3ynbrarbr MoryT cJryxurb Marepr{aJroM

AJrf, pa3Jrl{qHbrx yHuBep ckTTeTcKr{x Kyp c oB H cII euKyp coB.

Ha ocHoBaHI{Ia BbIIIre[pHBeAeHHoro MoxHo 3aKJrroqr{Tb, qro Ar4cceprarlr,rfl
IllapraSona Eoxup4xona HacpylroeBr{qa coorBercrByer rpe6onaHvrau,
[peAbrBJIseMbIM K KaHAI{AarcKr4M Ar,rcceprarlr{rM rro 4eficrnyrouleMy <<flo.roxeHr{ro o
rloprAKe rrpucyxAeuwfl, ]nreHbrx crenenefi>>, a eE aBTop 3acJryxr{Baer rrpucyxAeHlrf, eMy
yrenofi crerleHu KaHAI4Aara rexHuqecKr{x HayK rro clerlr4€rJrbHocrr{ 05.14.01
SHepreTLrqecKI,Ie clrcTeMhl r{ KoMlJreKcbI.

O:rsrls Ha Al{cceprallurc Lr anropeQepar o6cyx4eu Ha 3aceAalr4t4 ra$egprr
<<PeflefiHa.s 3aIqHTa I{ aBToMarr{Ka) I4ucruryr gHeprerkrKr{ Ta4xrarucraHa. ",f4 u

&q 2024 r., rporoKor Ns I .

3ane4yroqnfi ra$e4pofi <Penefina.s

3arnr4Ta r{ aBToMarr4KD) VleT, K.T.H. A.IO. Iynon

flo4nucr K.r.H. A.IO. fylora 3aBepsro

Ha.ramHr,rK orAeJra KaApoB rr c[eur{EulbHbrx

AeJr 3.A. Kapzvror
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