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"Models and methods of developing a Smart Energy system based on multi-agent technologies

or/n | Criteria Compliance with the criteria (it is necessary to mark one of the answer options) Justification of the position of the
official reviewer
The topic of the 1.1 Compliance with priority directions of science development or state programs:
dissertation (as of | 1) The dissertation was completed within the framework of a project or target program | A. Altayeva's thesis touches the topic of
the date of its funded from the state budget (specify the name and number of the project or program) | energy efficiency based on the multi-
approval) 2) The dissertation was completed within the framework of another state program agent systems, thereby corresponding to
corresponds to the | (specify the name of the program) the priority areas of science
directions of i ion ¢ 0 iority directio: i developme development in the Republic of
scientific i i issi Kazakhstan for 2021 - 2023 approved at
development the blic i irecti the meeting of the VNTK on April 29,
and/or state 2020 in the direction of "information,
programs communication and space technologies”.
2. Importance to The work makes/does not make a significant contribution to science, and its importance | The obtained scientific results as well as
science is well disclosed/ not disclosed the results of experiments have
theoretical and practical significance in
the development of an energy-efficient
system while increasing the comfort of
the environment using multi-agent
technologies and neural networks.
3. The principle of | The level of independence: The doctoral student has developed the
independence 1) High: architecture of multi-agent system, built
2) Average; a mathematical model for calculating
3) Low; temperature, humidity and air quality
4) There is no independence based on previously known models,
adapted neural networks to predict
comfortable parameters, and there is
also experimental evidence.
4, The principle of 4.1 Substantiation of the relevance of the dissertation: The relevance of the work lies in the
internal unity 1) Justified: development of a new method for

" submitted for




2) Partially justified;
3) Not justified.

energy saving using multi-agent
technologies and neural networks aimed
at reducing energy consumption inside
the room, while taking into account the
indicators of energy consumption and
the comfort of the microclimate.

4.2 The content of the dissertation reflects the topic of the dissertation:
1) Reflects;

2) Partially reflects;

3) Does not reflect

Methods and models for constructing an
energy-efficient system based on multi-
agent technologies are presented in the
thesis, which fully reflects the topic of
the thesis.

4.3. The purpose and objectives correspond to the topic of the dissertation:
1) correspond to;

2) partially correspond to;

3) do not match

The purpose of the research work is
formulated clearly and corresponds to
the topic of the dissertation. The tasks
are set clearly and lead to the
achievement of the research goal.

4.4 All sections and provisions of the dissertation are logically interrelated:
1) completely interconnected;

2) the relationship is partial;

3) there is no relationship

All sections are interconnected. The
dissertation consists of an introduction,
seven chapters, a conclusion and a list of
references.

4.5 The new solutions proposed by the author (principles, methods) are reasoned and
evaluated in comparison with the known solutions:

1) there is a critical analysis;
2) partial analysis;
3) the analysis is not your own opinions, but quotes from other authors

A. Altayeva analyzed solutions based on
ISO and ASHRAE standards. A model
of a multi-agent system was built for the
management and control of the indoor
microclimate. Mathematical models of
neural networks were studied and

adapted.

The principle of
scientific novelty

5.1 Are the scientific results and provisions new?
ely new:

2) partially new (25-75% are new),

3) not new (less than 25% are new)

The scientific results of the dissertation
work were obtained on the basis of the
developed mathematical models, the
proposed architecture of a multi-agent
system with the use of neural networks
and the experiments carried out.

5.2 Are the conclusions of the dissertation new?

1) completely new;
2) partially new (25-75% are new);

The dissertation discusses the
conclusions based on the results of the
obtained model of a multi-agent system,




3) not new (less than 25% are new)

which made it possible to reduce energy
consumption while increasing the level
of microclimate comfort.

5.3 Technical, technological, economic or managerial decisions are new and justified:
1) completely new;

i w (25-75Y% W),
3) not new (less than 25% are new)

The technical implementation of the
intelligent system is performed at the
proper level, but it should be noted that
the software part, as well as the
hardware part, are not fully disclosed in
the dissertation.

Validity of the
main conclusions

All the main conclusions are based/not based on scientifically significant evidence or
are sufficiently well-founded (for qualitative research and areas of training in the arts
and humanities)

Theoretical statements and practical
research confirm the reliability of the
research results. The main conclusions
of the dissertation work are reasonably
well substantiated from the point of
view of theory and are confirmed by
practical experiments.

The main
provisions
submitted for
protection

It is necessary to answer the following questions for each provision separately:
1. The energy efficiency system built in the framework of Multi-agent, Neural and Grid
technologies to solve the problem of improving the comfortable environment in
residential buildings:

7.1 Is the position proved?

1) proved;

2) rather proven;

3) rather not proven;

4) not proven

7.2 Is it trivial?

1) yes;

2)no

7.3 Is it new?

1) yes:

2) no

7.4 Level for application:

1) narrow;

2) average;

3) wide

7.5 Is it proved in the article?

All provisions submitted for protection
are justified, are new and are reflected in
the publications of the author and there
is also a copyright certificate.




1) yes;
2) no

2. A mathematical model of a comfortable microclimate in buildings with natural
ventilation for predicting microclimate parameters, taking into account the composition
of the indoor air:

7.1 Is the position proved?

1) proved;

2) rather proven;

3) rather not proven;

4) not proven

7.2 Is it trivial?

1) yes;

2)no

7.3 Is it new?

1) yes;

2) no

7.4 Level for application:
1) narrow;

2) average;

3) wide

7.5 Is it proved in the article?

1) yes:
2) no

3. Temperature, humidity, and air quality control methods were investigated:
7.1 Is the position proved?
1) proved;

2) rather proven;

3) rather not proven;

4) not proven

7.2 Is it trivial?

1) yes;

2) no

7.3 Is it new?

1) ves:




2) no
7.4 Level for application:

1) narrow;

2) average;

3) wide

7.5 Is it proved in the article?

1) yes;

2) no

The principle of 8.1 The choice of methodology is justified or the methodology is described in sufficient | The research methodology is rationally

reliability detail chosen but not described in detail

Reliability of 1) ves: enough.

sources and 2) no

information

provided 8.2 The results of the dissertation work were obtained using modern methods of The dissertation uses methods and
scientific research and methods of data processing and interpretation using computer algorithms of fuzzy logic and machine
technology: learning where neural networks were

1) yes; trained using the supervised learning

2) no algorithm.

8.3 Theoretical conclusions, models, identified relationships and patterns have been The reliability of the theoretical results

proven and confirmed by experimental research (for areas of training in pedagogical of the study is confirmed by

sciences, the results have been proven on the basis of pedagogical experiment): mathematical modeling of the data

1) ves; obtained, as well as by experiments

2) no carried out in laboratory conditions.

8.4 Important statements are confirmed/partially confirmed/not confirmed by references | Important statements are confirmed by

to relevant and reliable scientific literature links to relevant and reliable scientific
literature, but some links are not placed
correctly in the text of the thesis.

8.5 The literature sources used are sufficient/not sufficient for a literary review The dissertation contains 127 titles of
literature sources on the topic of the
work.

The principle of 9.1 The dissertation has theoretical significance: The theoretical significance lies in the

practical value

1) yes:
2) no

development of multi-agent systems and
the adaptation of machine learning
methods and neural networks to
optimize energy consumption and
predict microclimate parameters.




9.2 The dissertation is of practical importance and there is a high probability of applying | The practical significance lies in the

the results obtained in practice: development of a system using machine
1) ves; learning methods and neural networks to
2) no control the internal microclimate of a

room. In practical terms, the work done
can be used in such areas as:

- Forecasting energy consumption for a
long and short time;

- Planning of energy consumption inside
the building;

- Building smart microgrids;

- Providing a comfortable microclimate
inside the building.

9.3 Are the suggestions for practice new? The results of experiments carried out in
1) completely new; laboratory conditions show the

2) partially new (25-75% are new); effectiveness of the proposed system in
3) not new (less than 25% are new) terms of microclimate parameters and

energy consumption in comparison with
traditional systems based on ASHRAE

and ISO standards.
10. Quality of writing | Quality of academic writing: The quality of writing and presentation
and design 1) high; of the thesis is generally high, but there
2) average; are grammatical and syntactic errors in

3) below average; the text of the thesis.
4) low. :

Altayeva Aigerim dissertation work on the topic "Models and methods of developing a Smart Energy system based on multi-agent
technologies" meets all the requirements for dissertation works for the degree of Doctor of Philosophy (PhD) in the specialty 6D070300 — "Information
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OT3bIB

OPHIHMANLHOrO PEHEH3ICHTA HA IHCCEPTALHOHHYI0 paboTy

araeBoii Ajirepum Bakarkannesunt na remy «Models and methods of developing a Smart Energy system based on multi-agent technologies »,
PEIOCTABJICHHYI0 HA COHCKAHME cTenenn JokTopa puaocopun (PhD)no cnennansHocTH «6D070300-MudopManHOHHBIC CHCTEMbD),

Nen/n | Kpurepuu COOTBETCTBHE KPHTEPHAM (HEOOXOAMMO OTMETHTH O/IHH H3 BADHAHTOB OTBETA) O60cHOBaHHE NO3HUMH OPHUHANBLHOIO
peueH3eHTa
2 Tema auccepraumu | 1.1 CooTBETCTBHE MPHOPHTETHBIM HANPARICHHAM PA3IBHTHUA HAYKH HIH
(Ha nary ee roCyapCTBEHHBIM MPOrpaMMaM:
YTBEPHICHHA) 1) Jluccepraius BHINOAHEHA B PAMKAX NPOEKTA HIIH LiE/IeBOH NPOrpaMMbl, Huccepraumus AsnracBoii A. 3aTparvsaer
COOTBETCTBYET dunancupyemoro(oit) u3 rocynapcreenHoro 6io/pkera (yKasaTh Ha3BaHHE H HOMED TeMY 3HeproadeKTHBHOCTH Ha OCHOBE
HAMNPABICHHAM MPOEKTa WIH NPOrPaAMMBI) MPHMEHEHHA MYJITHAICHTHBIX CHCTEM,
Pa3BUTHA HAYKH 2) JlkccepTalya BHINONHEHa B PAMKAX JPYroi rocy1apcTBEHHOH NMPOrpaMMBl (YKasaTb | TEM CaMbiM COOTBETCTBYET
Wnu HA3BAHHE NMPOrPaMMbi) NPHOPHTETHLIM HANPABICHHAM
roCyIapCTBEHHBIM | 3 : BYE : anpa AIBHUTHS pazeuTHa Hayku B PK na 2021 - 2023
nporpaMmam yrBepaenHoMy Bricuieii HayuHo-TexHH4ecKOH koMmuccHei npy [lpasurenscree ro/lbi YTBEPAKIAECHHLIM Ha 3aCC/IaHHM
u Kazax Th H BHTK 29 anpens 2020 roaa no
HANPaBACHHIO «MHPOPMALIMOHHBIE,
KOMMYHHKALIMOHHBIE H KOCMHYECKHE
TEXHOIOTHHY.
2. BaxknocTts s PaGoTa BHOCHT/HE BHOCHT CYIIECTBEHHbIH BK/IAJ B HAYKY, @ €€ BAXKHOCTb XOPOLLO [NonydeHHbie HayYHBIE PE3YIbTATh &
HayKH PAcKphITa/He packpeiTa TaKKe pPe3y/IbTaThl EKCNECPHMEHTOB
HMEECIOT TCOPHTHYECKYIO H
MPAKTHYECKYIO 3HAYHMOCTD B
pa3spaborke neproodipexTHBHOM
CHCTEMB! NIPH ITOM NOBbLILLAS
KOM(OPTHOCTH Cpe/ibl C NMPHMEHEHHEM
MYJIbTHANCHTHBIX TEXHONOIHH
HCHPOHHBIX CeTei.
3. [MpuHumn Y poBeHb CAaMOCTOATENLHOCTH! Jlokropaxrom paspaborana
camocrostensHocT | 1) Boicokuit; apXMTEKTYPa MYJIbTHANCHTHOH
H 2) Cpenumit; CHCTEMBI, MOCTPOCHA MaTEMaTHYeCKas

3) Huskuit;

MOJ1€/Tb BBIYHC/ICHHIA TeMNepaTyphl,




4) CaMOCTOSTE/IbHOCTH HET

BIAKHOCTH M Ka4ecTsa BO3/yXa Ha
OCHOBE H3BECTHBIX paHee MoJIe/eH,
ananTUpOBaHbl HEHPOHHBIE CETH JUIR
NPOrHO3UPOBAHHA KOMPOPTHBIX
NapaMeTpoB, a TAKKE HMEIOTCR
IKCNEPHMEHTATLHBIE MOATBEPKACHHA.

[puuumn

BHYTPEHHETO
€/IMHCTBA

4.1 O60CHOBAHHE AKTYAIBHOCTH IMCCEPTALIMH:
1) OBocnosana;

2) Yactuuno o6ocHOBaHA;

3) He obocHosana.

AKTyanbHOCTb paboThl 3aK/II04AETCA B

pa3paboTke HOBOTO METO/A 110

AHEProcOePeKEHHIO C NPHMEHEHHEM
MYJIETHATEHTHBIX TEXHOMOIHIA 1

HEHPOHHBIX CCTEH HANPaBNCHHBIX HA
CHIDKCHHE NOTpebAseMOi JHEpriM
BHYTPH MOMELICHHH, NPH ITOM
YYHTHIBAS MOKA3ATEIH IHEPro3aTPaT H
KOMGOPTHOCTH MHKPOKJIMMATA.

4.2 CopepikaHue JIMCCEPTALIMH OTPAXKAET TEMY JIHCCEPTALIMH:
1) Orpaxaet;

2) YacTH4HO OTpaxkaer;

3) He orpaxaer

B auccepraumonHoii pabore npHBeaeHb!
METO/Ibl H MOJIE/TH NOCTPOCHHA
IHEPro’PeKTHBHOH CHCTEMBI Ha OCHOBE
MY/bTHAIEHTHBIX TEXHOJIOH, YTO
NOMHOCTBIO OTPAXKAET TEMY
JIHCCEPTALMH.

4.3. llens ¥ 321244 COOTBETCTBYIOT TEME IHCCEPTALIHH!
1) coorBeTCTBYIOT]

2) HaCTHHHO COOTBETCTBYIOT,

3) HE COOTBETCTBYIOT

Llens uccnenoBaTenbeKoi paboTsl
copMyIHpOBaHa ACHO H COOTBETCTBYET
TeMe AHCCepTaLMK. 3a1a4H NOCTAB/ICHbI
HETKO M BEYT K AOCTHXKCHHIO LIe/TH
HCC/ICIOBAHHA.

4.4 Bee pa3aens! M NOSOKEHHA IHCCEPTALMH JIOTHYECKH B3AHMOCBA3AHEI
1) NO/HOCTBLIO B3AHMOCBA3AHBI,

2) B3aMMOCBA3b YACTHYHAR,

3) B3aMMOCBA3bL OTCYTCTBYET

Bee pazaenbl B3aMMOCBA3AHbI.

Jluccepraums COCTOMT H3 BBEACHHA,

CEeMH Pa3/iesios, 3AKTIOMEHHA H CITHCKA
NUTEPATYPbi.

4.5 TpeanoxeHHBIC ABTOPOM HOBBIE peilieHHs (MPHHLIMNLL, METO/Ibl ) APryMEHTHPOBAHbBI
¥ OLICHEHBI 110 CPABHEHHIO ¢ H3BECTHBIMH PELICHHAMM:

1) KpHTHYEeCKHii AHAIH3 ECTh,

2) aHATH3 YaCTHYHBIH;

3) ananus npeacrasaser coboit He cOOCTBEHHBIC MHEHHUA, @ LHMTATHI IPYTHX aBTOPOB

B pabore Asnraesoii A. GbutH
NPOAHATH3IHPOBAHBI PELICHHA HA OCHOBE
cranaapros 1ISO u ASHRAE. beuia
MOCTPOEHA MOJIE/Ib MYJ/IbTHATEHTHOH
CHCTEMBI [UIA YTIPABICHHA H KOHTPOIA
MHKPOK/IMMATa BHYTPH NOMEUIEHHA.




Bbuty H3yueHbl M aNanTHpOBaNbl
MATEMATHYECKHE MOJICITH HEHPOHHBIX
CeTeH.

[Mpunumn Hayunoit | 5.1 Hayussie pe3yasTarhl ¥ NONOKEHH ABAAIOTCA HOBBIMH? Hayunbie pesynsrars
HOBH3HBI 1) noAHOCTRIO HOBBIE, JIMCCepTauMOHHON paboThl NOayYeHs! Ha
2) HACTHYHO HOBbIC (HOBLIMH sBnAKOTCA 25-75%); OCHOBE pa3paloTaHbIX MATEMATHYECKHX
3) He HoBbIe (HOBBIMM SBIASIOTCH MeHee 25%) MojeieH, NMPeAIoKEHHOH apXHTEKTYPbI
MYJIbTHATCHTHOH CHCTEMBI C
NPHMEHHEM HEHPOHHBIX CETEeH K
NPOBEACHHbIX IKCIICPHMEHTAX.
5.2 BuiBOABI AMCCEPTALIMH ABRIAIOTCA HOBBIMH? B nuccepraumnm paccyaaloTc BhIBO/BI
1) NONHOCTLIO HOBBLIE: 10 Pe3ybTATaM NOMYYCHHOH MOJEeTH
2) yacTHYHO HOBbIe (HOBBLIMM ABAAIOTCA 25-75%); MYJIbTHAr€HTHOH CHCTEMBI, KOTOpas
3) He HoBBbIE (HOBBIMH ABATIOTCR MeHee 25%) NO3BOJTHIA CHH3HTB SHEPro3aTparsl MpH
ITOM MOBLICHB YpoBeHb KoMmbopTa
MHKPOK/IHMATA.
5.3 TexHHYECKHE, TEXHONOrHYECKHE, IKOHOMHYECKHE WIH YTIPABICHYECKHE pPEIliCHHA Texnuueckan peavzaumus
ABARIOTCH HOBBIMH H OGOCHOBAHHBIMM: HHTEJUICKTY ANIbHONH CHCTEMBI
1) NONHOCTBIO HOBBIE; BBITIOJIHEHA HA JIOJDKHOM YPOBHE, HO
2) HACTHHHO HOBbIC (HOBLIMM 3 2 25-75%); clie/lyeT OTMETHTD, YTO NPOrpaMMHas
3) He HoBbIC (HOBBIMH ABNAIOTCA MeHee 25%) 4acTh, @ TAKXKE annaparHas 4acTsb He
NOJHOCTLIO PACKPLITHI B JIHCCEPTALIMH.
ObGocHosannocts | Bee 0CHOBHBIC BHIBO/IB OCHOBAHBL/HE OCHOBAHBI HA BECOMBIX € HAYYHOH TOYKH 3peHns | TeopeTHyeckue HINOKEHHA M
OCHOBHBIX aokazarenbcTax b0 sjocrarouHo xopouwo obocHoranbl (Ui qualitative research u NPAaKTHYECKHE HCC/IEIOBAHMA
BLIBOIOB HanpasneHHH NOArOTOBKH N0 HCKYCCTBY M INYMaHHTapHbIM HAYKaM) NOATBEPAAAIOT NOCTOBEPHOCTE
pe3ynbTaToB HeenenosaHus. OCHOBHbIE
BbIBO/IbI IMCCEPTALIMOHHON paboTsi
JIOCTATOYHO XOpOLIO 0GOCHOBAHBI C
TOYKH 3PCHHA TCOPHH H NMOATBEPKACHDI
NPAKTHYECKHMH IKCTICPHMEHTAMH.
OcHoBHble HeobXxoauMo OTBETHTL HA CNEAYIOUIHE BOMPOCH 10 KAXKIAOMY MOJOKEHHIO B Bce nonoxeHHs BBIHOCHMBIC HA 3aLIHTY
NOJNOKEHHA, OTACNIBHOCTH: 000CHOBaHBI, ABNAIOTCA HOBBIMH H
BBIHOCHMBIE Ha 1. The energy efficiency system built in the framework of Multi-agent, Neural and Grid | orpaxenst B nyGaukaumusx asropa a
3AUMHTY technologies to solve the problem of improving the comfortable environment in TAKKE HMEETCA aBTOPCKOE Mpaso.

residential buildings:




A

7.1 Jlokasano nu nonoxenue?
1) sokazano;

2) cKOpee 0KA3aHO;

3) ckopee He 10Ka3aHo;

4) ne noka3zaHo

7.2 Asnsercs 1M TPHBHAIBHBIM?
1) na;

2) wer

7.3 SAsnaercs nu HOBbIM?

1) na;

2) ner

7.4 YposeHb 15 (IPHMEHCHMA
1) y3xwmii;

2) cpeanmii;

3) wHpokuit

7.5 JlokazaHo nu B crarthe?
1) na;

2) Her

2. A mathematical model of a comfortable microclimate in buildings with natural
ventilation for predicting microclimate parameters, taking into account the composition
of the indoor air:

7.1 JlokazaHo 1K nonoxeHue?

1) nokasamno;

2) ckopee J10Ka3aHo;

3) ckopee He N0Ka3aHO;

4) He nOKa3aHO

7.2 SlBnserca N4 TPHBHANBHBIM?

1) na;

2) Het

7.3 Apnserca M1 HOBBIM?

1) na;

2) Her

7.4 YpoBeHb VIR NPHMEHEHHA:

1) yakuii;

2) cpeaHuit;




3) wupokwuii
7.5 JlokaszaHo M B craree?
1) na;

2) et

3. Temperature, humidity, and air quality control methods were investigated:
7.1 Jlokazano 11 nonoxenue?
1) gokazano;

2) cKopee 10Ka3aHo,

3) ckopee He 1I0Ka3aHo;

4) He 0Ka3aHO

7.2 SBAseTCs SIH TPHBHANIBHBIM?
1) na;

2) Het

7.3 Slsasercs nH HOBLIM?

1) na;

2) Her

7.4 YpoBeHb 15 NPUMEHEHHA:
1) y3xmii;

2) cpeaumii;

3) wwpokuit

7.5 Jlokazaxo niu B cratbe?

1) aa;

2) uer

IMpuxumn
JIOCTOBEPHOCTH
JlocToBepHocTs
HCTOYHHKOB H
NpeAoCTaBANEMOMH

HHpOpMaLHH

8.1 Beibop meTosonorun - 060CHOBAH WK METOOIOTHA IOCTATOYMHO NOAPOGHO
nopobHO onucana
1) na;

2) Her

MeTononorus HecaeI0BaHKA
palMOHANLHO BhibpaHa HO
HEIOCTATO4HO NOAPOGHO ONMcaHa.

8.2 PesynbTaTsl AMCCEPTALMOHHON PaboTh NOMYHEHB C HCNONB30BAHHEM
COBPEMEHHBIX METO/IOB HAYHHbLIX HCC/ICI0BAHHI H METOHK 00paboTKH 1
HHTEPIPETALHH JJAHHBIX C NPHMEHCHHEM KOMIbIOTEPHBIX TEXHONOMHI:

1) na;

2) Her

B nuccepraumu HCNons30BaHbl METO/1b!
H AITOPHTMBI  HEYETKOH JIOTHKH H
MALIMHHOTO O0y4eHHA rie HeHPOHHbIE
ceTH 00yHaNHCh C NPHMEHEHHEM
anropuT™ma supervised leaming.




8.3 TeopeTuyeckne BbIBO/IbI, MOJIC/IH, BLISBJICHHBIC BIAHMOCENIH H 3aKOHOMEPHOCTH
JIOKA3aHbI H NOATBEPIKACHBI IKCTIEPHMEHTATBHBIM HCCICA0BAHHEM (1S HANPARICHHH
NOArOTOBKH MO MNEJArorH4eCKHM HayKaM pe3y/ibTaTsl I0Ka3aHbl HA OCHOBE
NEAArorH4ecKoro IKCrnepHMenTa):

1) na;

2) uer

JIOCTOBEPHOCTL TEOPETHUYECKHX
Pe3y/ILTATOB HCCIEAOBAHUA
NOATBEPKAACTCH MATEMATHYECKHM
MOJCIHPOBAHHEM MONYHYEHHBIX JAHHBIX,
a TAKKe IKCTICPHMEHTaAMK
NpoAeNaHHBIMH B labopaTopHbIX
YCJIOBHSAX.

8.4 Baxxnbie yTBEpKACHHA NOATBEPKACHBY/YACTHYHO NOATBEPAICHbY/ HE

NOATBEPAACHBI CChUIKAMM HA AKTYANBHYIO H IOCTOBEPHYIO HAYYHYIO JIHTEPATYpY

BaxHbie yTBEPKACHHA NOATBEPHKACHBI
CChUIKAMM Ha AKTYANBHYIO H
JIOCTOBEPHYIO HAYUHYIO JIHTEPATYPY HO
HEKOTOPBIE CCHUIKH PacCTaB/IeHbl HE
BEPHO 110 TEKCTY AHCCEPTALIHH.

8.5 Hcnonb3osasibie HCTOUHHKH JIHTEPATYPBl JOCTATOMHBY/HE IOCTATONHBI JUIA
nuTeparypHoro ob3opa

B auccepraumu ucnonslosano 127
HAUMEHOBAHHH HCTOYHHKOB
JIHTEPaTyphbl M0 TeMaTHke paboThl.

IMpurumn
NPaKTHYECKOH
UEHHOCTH

9.1 Jlnccepraums HMeeT TEOPETHYECKOE IHAYCHHE:

1) na;

2) ver

TeopeTnueckas 3HAYHMOCTD
3aK1K04aeTca B pazpaboTke
MYJIbTHATEHTHBIX CHCTEM M ajlanTaluH
METO/IOB MAUIHHHOIO O0YYCHHA H
HCHPOHHBIX CeTeH UL ONMTHMH3ALIHH
IHEPro3aTPaT H NMPOrHOIHPOBAHHA
NapaMeTpoOB MHKPOK/IMMATA.

9.2 Jluccepraums HMEET NPAKTHYECKOE 3HAYEHHE W CYLIICCTBYET BHICOKAA BEPOATHOCTH
NPHMEHCHHA MONYHEHHBIX PE3YITATOR HA NPaKTHKE:

1) pa;

2) Her

[MpakTHyeckas 3HAYHMOCTE
3aKmo4aeTcs B paspaboTke CHCTEMBI ¢
NPUMEHEHHEM METO/IOB MALLIHHHOTO
ofyueHHA W HEHPOHHBIX ceTelt ans
YNpPaB/ICeHHUS BHYTPEHHHM
MHKPOKJIMMATOM noMmetexns. B
NPAKTHYECKOM IUIRHE MPOJIeIaHHAS
pabora moxeT GbiTh HCNIONIB30BaHA B
Takux obnacrax, Kak:

- [lpornosuposanue
3HepronoTpebieHns B TeueHne
JUTHTEJIBHOIO M KOPOTKOIO BPEMEHH;

- Inanuposanue sneprosarpar




BHYTPH 3/1aHHS;

- TlocTpoenne cMapT-MHKPOrPHIOB;

- Ob6ecneuenue KoMPOpPTHOTO
MHKPOKJIHMATA BHYTPH 3/1aHHA.

9.3 lpeanoxeHns JUiA NPaKTHKH ABIAKOTCH HOBBIMH?
1) noHOCTBLIO HOBBIE;

2) YaCTHYHO HOBbie (HOBBLIMH sBIIAIOTCA 25-75%);

3) He HOBbIE (HOBBIMH ABNAIOTCA MeHee 25%)

PesynbTarsl 3KCNePpHMEHTOB
NpoBe/ICHHbIX B 1abopaTopHBIX
YCIOBHAX NOKa3bBAIOT P PeKTHBHOCTS
NPEeNIOKEHHON CHCTEMBI C TOYKH

IPEHHA NAPAMETPOB MHKPOK/IMMATA H
IHEPro3aTpaT B CPABHEHHH C
TPAAHLIMOHHBIMH CHCTEMaMH Ha OCHOBE
cranaapros ASHRAE u ISO.

0. Kauecrso KauecTBo akaneMH4eckoro nucsmMa: Kavectso Hanucanua u ogopmienns
HaMHCAHHA H BICOK JMCCEpPTallHOHHO#H paboTei B LEnOM
oopmenus 2) cpennee; BBICOKOE, HO B TEKCTE AMCCEPTALIHH

3) HiKe cpeaHero; BCTPEYAKOTCA IPAMMATHYECKHE H
4) uuskoe. CHHTAKCHYECKHE OLIHOKH.

Huccepraunonnas pabora Anraesoit Adirepum BakarkanueBnn: no teme «Models and methods of developing a Smart Energy system based

nulti-agent technologies» cootsetcTByeT BeceM TpeGOBAHHAM K JAMCCEPTALHOHHBIM paboTaM Ha cOMCKaHMe creneHH jaoktopa ¢punocopun (PhD) no
nennanbHocTd 6D070300 — «Mudopmaunonnsie cucrembi», a aBTop, AsracBa AdrepuM bBakaTkanueBHa, 3ac/yKHBAeT NPHCYKICHHA CTENEHH

tokTopa punocodpun (PhD) no cneunansuocta 6D070300 —~ « Uupopmaumonnsie cHCTeMbI».

JpHuHANLHBIH peneH3enT:

Y uusepcurera Hapxos, PhD

MeCTO paboThi, HayuHOE 3BaHKE)

H BbIX TEXHOJIOTHH
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