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Meta: Memoro oucyuniinu € niocomoexka @axisyis, siKi 60100iH0Mb 3HAHHAMU
wooo Hopmamuenoi 6asu €C ma Yxpainu kKowmpono sxkocmi 0yO0iBHUYMEA
eHepeoehekmugnux  0yoieenv,  3HAUOMI 3  CYYACHUMU  BUMO2AMU U000
eHepaoepexmusHocmi, 3HAMb OCHOBHI MUNU eHepeoedexmueHux 0yoigens,
0CoOIUBOCMI KOHCMPYKMUBHUX PIlleHb MA 3ACMOCYB8AHHS 0Y0I8eIbHUX Mamepiaie
[ 6Up00I6 Npu cMBopenHs enepeoehekmusHux 0yoigeib, 3HAMb NOCTIO08HICIbL MA
0coOIUBOCMI NPOBEOEHHS ABMOPCLKO20 MA MEXHIUHO20 HA2l10Y, B0J00iH0Mb
MEeXHIYHUMU MA OP2AHI3AYTUHUMU MEMOOAMU KOHMPOJIO AKOCMI.

Oceimni Komnonenmu, Ha AKI CRUPAEMBCA: HA 0A3081 3HAHHS NIIAHYBAIbHUX
ma KOHCMPYKMUBHUX piuleHb Cy4acHux 0yodieenv i cnopyo, a markoxic OUCYUNIIH:
oyinka enaugy 00'ekmis 0yOiBHUYMEA Ma YUBIIbHOI IHICeHepii HA HABKOJIUUHE

cepedosuye, NPOMUCI08A B0OONIO2OMOBKA.
3micr:

3micToBuii moayar 1. HopmatuBHO-mpaBoBa 06a3a Ta BHMOIH [10
KOHTPOJIIO AKOCTI

Pozensoaromvcs numanus wooo Oitouux eumoe 3axkonooascmea €C ma
Vkpainu, npasun npogedenHs agmopcbko2o ma MeEXHIYH020 HA2AA0y, NPUHYUNIE
NPOEKMYBAHH MA KOHCMPYKYii Oe3 menjioeux MICmKie, MIHIMI3ayis menjioeux
MICMKIG npu peHogayil.


mailto:Olga.Malyavina@kname.edu.ua

3micToBuii MOayJIb 2. KOHTPO/Ib IKOCTI OrOPOAKYIOUHX KOHCTPYKUIiM

Poszensoaromvcs numanus wooo cucmemu izonayii pacadie ma 306HIUHIX
CMIH, MUNOBUX 3aX00i8 MOOepHI3ayii 8IKOH [ 0epell; mepmoi3onayii 6yoisensb 3
2OPULYHUM OAXOM: MAHCAPOHE BIKHO, 3eHIMHUL IIXMAp, CyX08€ 8IKHO, MOHMAIC
BIKHA.

3microBuii MoayJib 3. KOHTPO/Ib AKOCTI iHKEeHEPHUX Mepek

Poszensoaromvcss numanna wooo 3a2anbHUx NPUHYUNie eHepeoehekmueHoco
NPOEKMYBAHHA  IHOCEHEePHUX  Ccucmem:  MenionoCmavyauus,  GeHMuaayii,
0X0100JCen s ma eHepeonocmavanns. I'epmemuunicms ma nogimponpoOHUKHICMb.
Opeanizayis pobim 3 KOHMPOIIO SIKOCMI WOOO THHCEHEPHUX CUCTEM.\

Pe3y.m>TaTn HaBYaHHA:

BPHO3.IlpoBoauTt TEXHIYHY €KCIEPTH3y IMPOEKTIB 00 €KTiB OyJIBHUIITBA Ta
IIUBUIBHOI 1HXKEHepii
(BIAMOBIIHO /IO creriani3alii), 3A1ACHIOIYM KOHTPOJb BIJMOBIIHOCTI MPOEKTIB 1
TEXHIYHOI JIOKYMEHTAIllli, 3aBJaHHsIM Ha IPOEKTyBaHHS, TEXHIYHUM  YMOBaM  Ta
IHIIMM YMHHUM HOPMATHUBHO-TIPABOBUM JOKYMEHTaM Yy cdepl apxXITeKTypu Ta
OyIIBHUIITBA,
BPHO04. 3niiicHiOBaTH eKCIUTyaTallito, yTpUMaHHAd Ta KOHTPOJb SIKOCTI 3BEICHHS
00’€KTIB OYIIBHUIITBA Ta LIMBIIBHOI 1HKEHEPI;
BPHO0S. BinbHO cnijIKyBaTHCS AEP>KaBHOK Ta 1HO3EMHOK MOBaMHU YCHO 1 MHCbMOBO
ISt
00roBopeHHsI Mpo¢eciiHUX TpOoOJIeM 1 pe3ybTaTiB JIJIBHOCTI Y cepi apXiTeKTypH Ta
Oy1IBHUIITBA,;
BPHO09. Ilinbupatu cydacHi marepianu, TEXHOJOTIi 1 METOAM BHKOHAHHS TMPOIIECY
OyIiBEIbHOIO  BUPOOHUIITBA,  BPAaXOBYIOUM  apXITEKTYpHO-  IUIAHYBaJbHY,
KOHCTPYKTHBHY YaCTHHY MPOEKTY Ta 6a3y OyIiBeIbHOT OpraHizaiiii;
PH13. OuiHoBati JOIUIBHICTE 1 OOIPYHTOBYBAaTH MOKIIUBICTH 3aCTOCYBaHHS
Cy4yaCHHX €Heproe()eKTMBHMX Ta pecypco30epirarouux TEXHOJOriM mig  yac
NPOEKTYBaHHS, OyMIBHUIITBA, OOCTEKEHHSI, PEKOHCTPYKIIIT Ta MOJEpHi3allii CUCTEM Ta
00’ €KTIB IUBIIHHOI 1HXKEHEPII.

MeToay HABYAHHS:

Crnosecti, HAOYHI, NPAaKmMuyHi, NOACHIOBANbHO-LIIOCIMPAMUGHI.
Koncnexmysanns nexyiu. Piwenns 3adau. Camocmitina poboma. BuxonHauHs
KOHMPOJIbHUX pOOim.

MeToau KOHTPOJIIO TA MOPHAAOK OLiHIOBAHHSA Pe3yJIbTATIB HABYAHHSA:
¢  YCHE Ta NMCHhMOBE ONMUTYBaHHS 3a MaTepialaMu JEeKIiH;
¢  BUKOHAaHHS MUChbMOBUX 3aBJIaHb, JTA0OPATOPHUX POOIT.
Memoou mo0y1bHO20 KOHMPOTIO (30 3MICIOBUMU MOOYISIMU) !
. MMHUCbMOBHUI KOHTPOJIb.
Memoou niocymko8020 cemecmposoco KOHMpOJIO:
- ough. 3anik (niocymrosuil mecm, yCHe ONUMYEAaHHS)



10. MarepianbHo-TexHiuyHe Ta  iHdopMamniiine
3a0e3nme4YeHHA

MeToauuHe 3a0e3meYeHHA

1. JMucranmiinuii kypc 3 aucruiuiiad «KoHTposib SKOCTI y OymiBHHUIITBI
eHeproe(pekTUBHUX OyiBEeNb» Yy BIPTyaJIbHOMY OCBITHBOMY CEPEIOBHUII Ha
mwiarpopmi  MOODLE XHYMI' im. O.M. bekeroBa. Pexum poctymy:
https://dl.kname.edu.ua/course/view.php?id=1150

2. Minanko O. M. KoHTposnb sfkocTi y OyIIBHHUITBI €HEeproe(eKTUBHUX
OyziBenb : KOHCIEKT JIEKIIH A 3700yBadiB Ipyroro (MaricTepchbKoro) piBHs BHIIO]
OCBITH BCiX (opM HaBYaHHS 31 cremiaabHOCTI 192 — BymiBHMIITBO Ta IMBUIbHA
1HKeHepis rainy3l 3HaHb 19 — ApxiTekrypa Ta OyAIBHHULTBO, OCBITHS Iporpama
«uBinpHa imwxenepiss» / O. M. Minanko, B. B. I'pankina, C. B. Pomanenko, A. II.
FO30ambsn ; XapkiB. Hal. YH-T Mickk. rocm-Ba iM. O. M. beketoBa. — XapkiB :
XHYMI im. O. M. bekerona, 2025. — 182 c.
https://eprints.kname.edu.ua/68566/1/2025%20%D0%A0%D0%B5%D0%BF%D0%B
E%D0%B7.%20241%D0%9B%20%D0%9C%D1%96%D0%BB%D0%B0%D0%BD
%D0%BA%D0%BE%20%D0%9E.%20%D0%9C.%20%D 1%82%D0%B0%20%D1%
96%D0%BD.pdf

3. Minanko O. M. MeTtoauuHi peKOMEHIallii 10 opraxi3aiii caMOCTIMHOI
po0OOTH Ta MPOBEIAEHHS MPAKTHYHUX 3aHATh 3 HABUAJILHOT JUCIUIUIIHU «KOHTPOIH
AKOCT1 y OyIIBHULTBI eHeproeeKkTUBHMX OyaiBenb» : (Wi 3100yBaviB JPYroro
(MaricTepchbKoro) piBHsS BHINOI. OCBITH BCiX (pOpM HaBYaHHS 31 cremiaibHOCTI 192 —
ByniBHUIITBO Ta HUBLIBHA 1HXKEHEPIS Taly31 3HaHb 19 — ApxiTekTypa Ta OyIIBHHUIITBO,
ocBiTHs nporpama «L{uBuUTbHA 1HX)eHepis») / XapKiB. HAll. YH-T MICBK. rocn-Ba im. O.
M. bekeroBa ; yknaa. : O. M. Minanko, B. B. I'pankina, A. I1. KO36amssuH, C. B.
Pomanenko ; — Xapkie : XHYMI' M. O. M. bekerosa, 2025.-52c.
https://eprints.kname.edu.ua/68483/1/2025%20%D0%A0%D0%B5%D0%BF%D0%B
E%D0%B7.%20514%D0%9C%20%D0%9C%D1%96%D0%BB%D0%B0%D0%BD
%D0%BA%D0%BE%20%D0%9E.%20%D0%9C.%20%D 1%82%D0%B0%20%D1%
96%D0%BD%20%D0%97%D0%B0%D0%BC..pdf

PexomengoBaHa Jitepatypa Ta ingopmauiiHi pecypcu

1. CucremMr UEHTPaAII30BAHOTO TEIUJIONOCTAYaHHS 3 IHTErpalli€ro
BITHOBJIIOBAJIbHUX JiKepenl ecHeprii: monorpadis / O. II. ApcenneBa, B. M.
baGaes, 1. B. binenpkuii, 1. B. brinos, B. B. I'pankina, C. I. [ImaHKOBCBKUI,
B. €. Ilmorin, T. €. Pomanoa,A. }0. Crapoctina, M. K. Cyxonoc, H. O.
Temropa, €. B. llerensauk; [3a pen. O. I1. ApcenneBoi] ; XapkiB. HaIl. YH-T MICBK.
rocm-Ba im. O. M. bekeroBa. — XapkiB: XHYMI im. O. M. bekerosa, 2023-217 c.
http://eprints.kname.edu.ua/64201/

2. dotoeneprerrka : HaBd. mociouuk / 0. I1. KononTaeBchkuid, /1. B.
Tyraii, C. B. Koreneseup; XapkiB. Hall. yH-T MicbK. rocm-Ba iM. O. M. bekertosa.
— XapkiB : XHYMI'  im.0.M.bekeroBa,2019.-160c.
https://eprints.kname.edu.ua/55310/1/2019%2028%D0%9D%20%D0%BF%D0%B
5%D1%87%20%D0%A4%D0%95.%20%D0%9F%D0%BE%D1%81%D1%96%
D0%B1%D0%BD%D0%B8%D0%BA%20%D0%9E.pdf

3. Ilep Illy6ak, Hetned bopct, Aprem Cad’snn, Anartomii


https://dl.kname.edu.ua/course/view.php?id=1150
https://eprints.kname.edu.ua/68566/1/2025%20%D0%A0%D0%B5%D0%BF%D0%BE%D0%B7.%20241%D0%9B%20%D0%9C%D1%96%D0%BB%D0%B0%D0%BD%D0%BA%D0%BE%20%D0%9E.%20%D0%9C.%20%D1%82%D0%B0%20%D1%96%D0%BD.pdf
https://eprints.kname.edu.ua/68566/1/2025%20%D0%A0%D0%B5%D0%BF%D0%BE%D0%B7.%20241%D0%9B%20%D0%9C%D1%96%D0%BB%D0%B0%D0%BD%D0%BA%D0%BE%20%D0%9E.%20%D0%9C.%20%D1%82%D0%B0%20%D1%96%D0%BD.pdf
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https://eprints.kname.edu.ua/68566/1/2025%20%D0%A0%D0%B5%D0%BF%D0%BE%D0%B7.%20241%D0%9B%20%D0%9C%D1%96%D0%BB%D0%B0%D0%BD%D0%BA%D0%BE%20%D0%9E.%20%D0%9C.%20%D1%82%D0%B0%20%D1%96%D0%BD.pdf
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https://eprints.kname.edu.ua/55310/1/2019%2028%D0%9D%20%D0%BF%D0%B5%D1%87%20%D0%A4%D0%95.%20%D0%9F%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA%20%D0%9E.pdf
https://eprints.kname.edu.ua/55310/1/2019%2028%D0%9D%20%D0%BF%D0%B5%D1%87%20%D0%A4%D0%95.%20%D0%9F%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA%20%D0%9E.pdf
https://eprints.kname.edu.ua/55310/1/2019%2028%D0%9D%20%D0%BF%D0%B5%D1%87%20%D0%A4%D0%95.%20%D0%9F%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA%20%D0%9E.pdf
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Yepussebkuii. [TociOnnk 3 eHeproayauty — HiMeuunna: Bumasaunrso Deutsche
Gesellschaft fiir Internationale Zusammenarbeit (G1Z) GmbH, 2020.-148¢.URL:
https://saee.gov.ua/sites/default/files/Guidebook 03112020.pdfhttps://www.google.co
m/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEw
1dy5rwoH8AhWBXAIHRXSCEIQFNoECBY QAQ&url=https%3A%2F%2Felartu.tn
tu.edu.ua%2Fhandle%2F123456789%2F19771&usg=A0vVaw0OM5J6]RGrL F4HiJa
A289Av
4. Directive 2010/31/EU of the European Parliament and of the Council of 19
May 2010 on the energy performance of buildings (recast). https://eur-
lex.europa.eu/legal- content/EN/TXT/?uri=CELEX:02010L0031-20181224
5. Pexomenmamis Kowmicii (€C) 2019/786 Bim 8 TtpaHs 2019 poxy miomo
pekoncTpykiii oyaisens (Commission Recommendation (EU) 2019/786 of 8 May
2019 on building renovation (notified under document C(2019) 3352).
https://eur-lex.europa.eu/legal-content/GA/T XT/?uri=CELEX:32019H0786
6. Viktoria Grankina, Olga Maliavina, Aleksandr Romashko, and Roman
Tkachenk/Lecture Notes in Civil Engineering.Proceeding of CEE/ Enviromental
Engineering.Correction Factor for the Calculation on Consumable Heat Energy
taking into Cosideretion Climatic pattern of the Ukrainian Regions /2019. Volume
47. https://link.springer.com/chapter/10.1007/978-3-030-27011-7_34
7. Maliavina, O., Yakunin, A., Hrankina, V., & Milanko, V. (2022).
Development of statistical modeling of the pipelines’ reliability projections of the
main heat networks, according to the period of operation and diameter.
EUREKA: Physics and Engineering, (2), 74-81._https://doi.org/10.21303/2461-
4262.2022.002302
8. Proposal for a Directive of the European Parliament and of the
Council amending Directive (EU) 2018/2001 on the promotion of the use of
energy from renewable sources, Directive 2010/31/EU on the energy
performance of buildings and Directive 2012/27/EU on energy efficiency
COM/2022/222 of 18.05.2022 URL: https://eur- lex.europa.eu/legal-
content/EN/TXT/?uri=COM%3A2022%3A222%3AFI N&qid=1653033811900
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INFORMATION REFERENCE

Full name of the
discipline

QUALITY CONTROL IN THE CONSTRUCTION OF
ENERGY EFFICIENT BUILDINGS

Type of discipline

mandatory
Semester 1
Number of ECTS 4

credits

Level of highe

second (master's degree)

reducation
Educational Civil Engineering
programme Industrial and Civil Engineering,

Urban Engineering and Services,

Language of Ukrainian

instruction,

teaching

ESl/faculty School of Civil and Environmental Engineering
Department Department of Heat and Gas Supply, Ventilation

Name of lecturer(s) | PhD,Assosiate Professor of the Department of Heat and
Gas Supply, Ventilation. Olha Milanko
Telephone : 093-414-06-13

e-mail: Olga.Malyavina@kname.edu.ua

Contacts of
lecturer(s)

Purpose: The purpose of the discipline is to train specialists who have knowledge of
the regulatory framework of the EU and Ukraine for quality control of the construction
of energy-efficient buildings, are familiar with modern requirements for energy
efficiency, know the main types of energy-efficient buildings, the features of structural
solutions and the use of building materials and products in the creation of energy-
efficient buildings, know the sequence and features of author's and technical
supervision, and have technical and organizational methods of quality control.

Educational components on which it is based: basic knowledge of planning and
structural solutions of modern buildings and structures, as well as disciplines:
assessment of the impact of construction and civil engineering objects on the
environment, industrial water treatment.

Content:

Content module 1. Regulatory framework and quality control requirements

Issues are considered regarding the current requirements of EU and Ukrainian
legislation, rules for conducting author's and technical supervision, principles of design
and construction without thermal bridges, minimization of thermal bridges during
renovation.
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Content module 2. Quality control of enclosing structures

The issues are considered regarding the insulation system of facades and external
walls, typical measures for the modernization of windows and doors; thermal
insulation of buildings with an attic roof: dormer window, skylight; dormer window;
window installation.

Content module 3. Quality control of engineering networks

The issues are considered regarding the general principles of energy-efficient design of
engineering systems: heat supply, ventilation, cooling and power supply. Tightness
and air permeability. Organization of quality control work on engineering systems.

Learning outcomes:

VRN 03. Conduct technical expertise of construction and civil engineering projects
(according to specialization), monitoring compliance of projects and technical
documentation, design tasks, technical conditions and other current regulatory legal
documents in the field of architecture and construction;

VRN 04. To carry out the operation, maintenance and quality control of construction
of construction and civil engineering facilities;

VRN 05. To communicate fluently in the state and foreign languages orally and in
writing to

discuss professional problems and results of activities in the field of architecture and
construction;

VRN 09. To select modern materials, technologies and methods of implementation of
the construction production process, taking into account the architectural, planning,
constructive part of the project and the base of the construction organization;

VRN13. To assess the feasibility and justify the possibility of using modern energy-
efficient and resource-saving technologies during the design, construction, inspection,
reconstruction and modernization of civil engineering systems and facilities.

Teaching methods:

Verbal, visual, practical, explanatory and illustrative. Lecture notes. Problem solving.
Independent work. Performance of control works.

Control methods and procedure for assessing learning outcomes:

» oral and written survey based on lecture materials;

» completion of written assignments, laboratory work.
Methods of module control (by content modules):

* written control.

Methods of final semester control:

- differential test (final test, oral interview)



10. Material, technical and information support
Methodological support

1. Distance learning course on the discipline "Quality control in the construction
of energy-efficient buildings" in the virtual educational environment on the MOODLE
platform of the O.M. Beketov KhNUMG. Access mode:
https://dl.kname.edu.ua/course/view.php?id=1150

2. Milanko O. M. Quality control in the construction of energy-efficient
buildings: lecture notes for students of the second (master's) level of higher education
of all forms of study in the specialty 192 - Construction and civil engineering, field of
knowledge 19 - Architecture and construction, educational program "Civil
engineering" / O. M. Milanko, V. V. Grankina, S. V. Romanenko, A. P. Yuzbashyan;
Kharkiv. National University of Economics named after O. M. Beketov. — Kharkiv:
KhNUMG named after O. M. Beketov, 2025. — 182 p.

https://eprints.kname.edu.ua/68566/1/2025%20%D0%A0%D0%B5%D0%BF%D
0%BE%D0%B7.%20241%D0%9B%20%D0%9C%D 1%96%D0%BB%D0%B0%D0
%BD%D0%BA%D0%BE%20%D0%9E.%20%D0%9C.%20%D1%82%D0%B0%20
%D1%96%D0%BD.pdf

3. Milanko O. M. Methodological recommendations for organizing independent
work and conducting practical classes in the academic discipline "Quality control in
the construction of energy-efficient buildings": (for applicants of the second (master's)
level of higher education of all forms of study in the specialty 192 - Construction and
civil engineering knowledge area 19 — Architecture and construction, educational
program “Civil engineering”) / Kharkiv. National University of Urban Economics
named after O. M. Beketov; Compiled by: O. M. Milanko, V. V. Grankina, A. P.
Yuzbashyan, S. V. Romanenko; — Kharkiv: KhNUMG named after O. M. Beketov,
2025.-52p.
https://eprints.kname.edu.ua/68483/1/2025%20%D0%A0%D0%B5%D0%BF%D0%B
E%D0%B7.%20514%D0%9C%20%D0%9C%D1%96%D0%BB%D0%B0%D0%BD
%D0%BA%D0%BE%20%D0%9E.%20%D0%9C.%20%D1%82%D0%B0%20%D1
%96%D0%BD%20%D0%97%D0%B0%D0%BC.pdf

Recommended literature and information resources

1. District heating systems with integration of renewable energy sources:
monograph / O. P. Arsenyeva, V. M. Babayev, I. V. Biletsky, I. V. Blinov, V. V.
Grankina, S. I. Plankovsky, V. E. Plyugin, T. E. Romanova, A. Yu. Starostina, M. K.
Sukhonos, N. O. Tellura, E. V. Tsegelnik; [ed. by O. P. Arsenyeva] ; Kharkiv.
National University of Urban Economics named after O. M. Beketov. — Kharkiv:
KhNUMG named after 0. M. Beketov, 2023-217 p.
http://eprints.kname.edu.ua/64201/
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https://eprints.kname.edu.ua/68566/1/2025%20%D0%A0%D0%B5%D0%BF%D0%BE%D0%B7.%20241%D0%9B%20%D0%9C%D1%96%D0%BB%D0%B0%D0%BD%D0%BA%D0%BE%20%D0%9E.%20%D0%9C.%20%D1%82%D0%B0%20%D1%96%D0%BD.pdf
https://eprints.kname.edu.ua/68566/1/2025%20%D0%A0%D0%B5%D0%BF%D0%BE%D0%B7.%20241%D0%9B%20%D0%9C%D1%96%D0%BB%D0%B0%D0%BD%D0%BA%D0%BE%20%D0%9E.%20%D0%9C.%20%D1%82%D0%B0%20%D1%96%D0%BD.pdf
https://eprints.kname.edu.ua/68566/1/2025%20%D0%A0%D0%B5%D0%BF%D0%BE%D0%B7.%20241%D0%9B%20%D0%9C%D1%96%D0%BB%D0%B0%D0%BD%D0%BA%D0%BE%20%D0%9E.%20%D0%9C.%20%D1%82%D0%B0%20%D1%96%D0%BD.pdf
https://eprints.kname.edu.ua/68483/1/2025%20%D0%A0%D0%B5%D0%BF%D0%BE%D0%B7.%20514%D0%9C%20%D0%9C%D1%96%D0%BB%D0%B0%D0%BD%D0%BA%D0%BE%20%D0%9E.%20%D0%9C.%20%D1%82%D0%B0%20%D1%96%D0%BD%20%D0%97%D0%B0%D0%BC.pdf
https://eprints.kname.edu.ua/68483/1/2025%20%D0%A0%D0%B5%D0%BF%D0%BE%D0%B7.%20514%D0%9C%20%D0%9C%D1%96%D0%BB%D0%B0%D0%BD%D0%BA%D0%BE%20%D0%9E.%20%D0%9C.%20%D1%82%D0%B0%20%D1%96%D0%BD%20%D0%97%D0%B0%D0%BC.pdf
https://eprints.kname.edu.ua/68483/1/2025%20%D0%A0%D0%B5%D0%BF%D0%BE%D0%B7.%20514%D0%9C%20%D0%9C%D1%96%D0%BB%D0%B0%D0%BD%D0%BA%D0%BE%20%D0%9E.%20%D0%9C.%20%D1%82%D0%B0%20%D1%96%D0%BD%20%D0%97%D0%B0%D0%BC.pdf
https://eprints.kname.edu.ua/68483/1/2025%20%D0%A0%D0%B5%D0%BF%D0%BE%D0%B7.%20514%D0%9C%20%D0%9C%D1%96%D0%BB%D0%B0%D0%BD%D0%BA%D0%BE%20%D0%9E.%20%D0%9C.%20%D1%82%D0%B0%20%D1%96%D0%BD%20%D0%97%D0%B0%D0%BC.pdf
http://eprints.kname.edu.ua/64201/

2. Photoenergetics: a textbook / Yu. P. Kolontaevsky, D. V. Tugay, S. V.
Kotelevets; Kharkiv. National University of Urban Economics named after O. M.
Beketov. — Kharkiv: KhNUMG named after O. M. Beketov, 2019.—160p.
https://eprints.kname.edu.ua/55310/1/2019%2028%D0%9D%20%D0%BF%D0%B5
%D1%87%20%D0%A4%D0%95.%20%D0%9F%D0%BE%D 1%81%D1%96%D0%
B1%D0%BD%D0%B8%D0%BA%20%D0%9E.pdf

3. Per Shubak, Detlef Borst, Artem Safyants, Anatoliy Chernyavsky. Energy
Audit Guide — Germany: Deutsche Gesellschaft fiir Internationale Zusammenarbeit
(Gl2) GmbH,2020.-148p.URL.:
https://saee.gov.ua/sites/default/files/Guidebook 03112020.pdfhttps://www.google.co
m/url?sa=t&rct=j&g=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwj
dy5rwoH8AhWIBXAIHRXSCEIQFNoECBY QAQ&url=https%3A%2F%2Felartu.tntu.
edu.ua%2Fhandle%2F123456789%2F19771&usqg=A0vVaw0M5J6|RGrLF4HiJaA28
9AvV

4. Directive 2010/31/EU of the European Parliament and of the Council of
19 May 2010 on the energy performance of buildings (recast).

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02010L0031-
20181224

5. Commission Recommendation (EU) 2019/786 of 8 May 2019 on building
renovation (notified under document C(2019) 3352).
https://eur-lex.europa.eu/legal-content/ GA/TXT/?uri=CELEX:32019H0786

6. Viktoria Grankina, Olga Maliavina, Aleksandr Romashko, and Roman

Tkachenk/Lecture Notes in Civil Engineering.Proceeding of CEE/ Environmental
Engineering.Correction Factor for the Calculation on Consumable Heat Energy taking
into Cosideretion Climatic pattern of the Ukrainian Regions /2019. Volume 47.
https://link.springer.com/chapter/10.1007/978-3-030-27011-7_34

7. Maliavina, O., Yakunin, A., Hrankina, V., & Milanko, V. (2022).
Development of statistical modeling of the pipelines' reliability projections of the main
heat networks, according to the period of operation and diameter. EUREKA: Physics
and Engineering, (2), 74-81. https://doi.org/10.21303/2461-4262.2022.002302

8. Proposal for a Directive of the European Parliament and of the Council
amending Directive (EU) 2018/2001 on the promotion of the use of energy from
renewable sources, Directive 2010/31/EU on the energy performance of buildings and
Directive 2012/27/EU on energy efficiency COM/2022/222 of 18.05.2022
URL:https://eurlex.europa.eu/legalcontent/EN/TXT/?uri=COM%3A2022%3A222%3
AFI N&qid=165303381190
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