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1. Heau v 3a1a4u JUCHUNJIMHBI:

Heasro aucturuimebl  «Sustainability in  civil engineering» sBiseTcss MOATOTOBKA
KBJIM(ULIMPOBAHHBIX CHEIHATMCTOB, BIAICIOIIMX 3HAHUAMHU B cepe akTyaJbHBIX apXUTEKTYPHO-
CTPOUTENBHBIX MOJIEJIE B CHCTEME «3€JICHBIX» 3[IaHWi B KOHTEKCTE TJIOOAJIbHOW aJlaliTUBHOM
ApPXUTEKTYpbl, HEOOXOMUMBIMU JJI1 HPAaKTHYECKOH paboTel B cdepe apXUTEKTYypHOTO
MPOSKTUPOBAHUS, CTPOUTEILCTBA, PEKOHCTPYKIIMHM W JKCIUTyaTalldd COOPYKCHUW B TEUCHHE HX
YKU3HEHHOTO 1MKJIA.

OcHoBHOH 3aayveil W3ydeHHs] TUCHUIUIMHBI «Sustainability in civil engineering» sBisieTcst
W3YYCHHE CTYJCHTAMU COBPEMEHHBIX METOJIOB U MPUHIIUIIOB MPOCKTHPOBAHMSI IKO-31aHNi B PD u
3a py0ex oM, MPUHIUIIOB U KPUTEPUEB IKO-CEPTUPHUKAIIUN OOBEKTOB «3EJIEHOI0» CTPOUTEIHCTBA,
O03HAKOMJICHHE C MEXIyHApOJHBIMU TCHICHIUSAMHU IO MPOCKTHPOBAHHIO 3HEProdd(HEeKTUBHBIX
3/1aHU, a TaK)Ke MPUMEHEHHE CIIOCOOOB MOBBIILIEHUS YHEPreTHUECKON dPPEKTUBHOCTH 31aHUN TTPU
UCTIOJIb30BAaHUU PA3IMYHBIX BUIOB YHEPTOPECYPCOB.

2. Mecto aucuuniunsl B crpykrype OIl BO:

Juctumumaa «Sustainability in civil engineering» oTHOCUTCS K 7 OJI0KY TUCITUIUINH 1O BEIOOPY
y4eOHOro IJIaHa.
B Tabnuue Ne 1 mpuBeeHbI MPEIIIECTBYONINE U TOCIEAYIOINE TUCIUILIMHEI, HalPaBJICHHBIE
Ha GOpMUPOBaHNE KOMIETEHIIUN JUCIUILTUHBI B COOTBETCTBUH ¢ MaTpuiiei kommereHuit OIT BO.
Tabmuna Ne 1
IpenmecTByOLIHE U MOCTEAYIONINE THCIUILIMHBI, HATIPaBJIeHHbIe HA (OPMUPOBaHHNE KOM-

neTeHu i
No [Mudp n HaumenoBanue | IlpenmecTByromniue qucu- [Tocnenyromue qUCHUIIINHBI
/o KOMIIETEHIIUHA IJIMHBI (Tpynnbl TUCHHUILINH)

[Ipodeccrnonanbubie KOMIETEHITUH (BUI TPO(HECCHOHATBLHON IEeATENBHOCTH CTPOUTENIS: OPTaHU-
3aIIMOHHO-YTIPABJICHYECKHIN)

ITK-15

Structural Design in Steel /
[TIpoexkTupoBanue crajib-
HBIX CTPOUTEIBHBIX
KOHCTPYKIIHH.

Linear Theory of Elasticity /
JInnelinas Teopus ynpyroc-
TH.

Geometric Shaping and
Analysis of Shells/ ®op-
MOOOpa30BaHUE U pacyer
0001104eK.

Applications of Finite Element
Method for Civil Engineering
problems/ [Ipumenenue metona
KOHEUHBIX JIIEMEHTOB B
CTPOUTEJNIbHBIX 33/1a4ax.
Structural Design in Reinforced
Concrete/IIpoexTupoBanue xe-
71€300€TOHHBIX KOHCTPYKIIMH.
Structural Design in Reinforced
Concrete:  Special ~ Topics/
[TpoexTupoBanue  xene3obe-
TOHHBIX KOHCTpyKmwmid: Crer-
Kypc.

Independent Research Work/
Hayuno-uccnenoBarenbckas
pabora.

Technological Practice / TexHo-
JIOTHYECKasl MPaKTHKA.
Pre-Graduation Practice / I1pen-
JUTIIIOMHAS TIPAKTHKA.
Interdisciplinary examination /
MexIUCIUTIITMHAPHBINA

HK3aMEH.
Graduate Qualification Work /
Brimycknas  kBanuuKkanuoH-
Has pabora.

HpO(becCI/IOHa.HBHO-CHeL[I/IaJII/ISI/IpOBaHHBIG KOMIICTCHIIMHU CIICHaIN3allun




3. TpeﬁoBaHnﬂ K pe3yJjbTaTaM 0CBOCHUA TUCHUIIJIUHBI:

[Tponecc n3yueHHs JUCIUIUIMHBI HAIPaBJIeH Ha (JOpMUPOBAHHE CIEAYIOUINX KOMIIETCHIINA:

- OpraHu3aiusi MPOW3BOJCTBA OOIIECTPOUTEIHHBIX PA0OT MPU CTPOUTEIHCTBE, JKCILTyaTallud H
PEKOHCTPYKIIMHU THAPOTeXHIUECKuX coopyxeHuit (I1K-15).

B PE3YIbTATC U3YUCHUA TUCHUIIJIMHBI CTYJCHT OJOJIZKCH:

3uamop:

- conceptual development of the architectural typology of sustainable buildings;

- architectural and space-planning solution for energy-efficient buildings;

- domestic and foreign experience in designing the construction of energy-efficient buildings;
- eco-certification of green building facilities in Russia and abroad.

Ymems:

- take into account regional peculiarities when designing energy efficient buildings;

- determine the rational features of space-planning solutions for energy-efficient houses;
- have practical skills in designing energy efficient buildings.

Bnaoems:

- skills in the formation and development of actual models of buildings in the context of sustainable
architecture and construction;

- skills in creating a concept and designing energy efficient buildings.

4. O0bem IMCUMIIMHBI M BUABI Y4eOHOI padoThI

OO6mmas TpyA0eMKOCTh AUCHHUIIIMHBI COCTABISAET 3 3a4eTHBIX equHUIlBI (108 ak. 4acoB).

Bun yue6HOM paboTh Bcero va- Monynb
COB 6
AyIuTOpHBIE 3aHATHS (BCEro) 48 48
B ToM uucne: - - - - -
Jlexyuu 16 16
Ilpakxmuueckue 3auamus (113) 32 32
Cemunapuot (C) 0 0
Jlabopamopuwvie pabomut (JIP) 0 0
CamocrosiTe/ibHasi padoTa (Bcero) 24 24
Kypcosas padora 36 36
OO6m1ast Tpy10€MKOCTh Jac 3 3
3a4. efl. 108 108

5. Copepsxkanmne IUCHUNTTHHBI
5.1. Conep:xanue pa3aejoB AMCHUIIMHBI

Ne | HaumeHnoBaHue pazaena Coneprxanue pasnena (TeMbl)
/0 | DUCHUIUINHBI
1. | Conceptual develop- 1.1 Introduction to the basic terminology of sustainable
ment of a typology of buildings. Principles of formation of sustainable architecture.
sustainable buildings Energy efficient (passive, active) and smart buildings.




1 1.2 Factors of influence on the process of viability and
"sustainable" development of buildings and structures.

1.3 The concept of "life cycle of the building". Organizational
structure of buildings.

} 1.4 Main trends in the development of modern urban planning.
Above-ground and underground types of "green buildings".
adaptive architecture.

1.5 Eco-certification of "green" construction objects in Russia
and abroad.

Architectural and
space-planning solution
for energy-efficient
buildings.

2.1 Typology of energy-efficient buildings. Overview of the
first projects of energy efficient buildings. Definition of the
basic principle of energy efficient buildings. Typology of build-
ings according to the method of extracting energy from natural
factors (solar buildings, wind-powered, hydropower-active and
buried dwellings). "Active" and "passive" houses.

2.2 Accounting for regional specifics in the design of energy
efficient buildings. Stages of designing an energy-efficient
building. Factors taken into account when designing,
reconstructing and evaluating energy-efficient buildings
(climate of the area and orientation of buildings, solar radiation
and insolation, aeration and wind regime, type of landscape of
the building site, main patterns of microclimate formation in
various conditions of the underlying surface). Gardening and
improvement.

2.3 Types of space-planning solutions for energy-efficient
buildings. Determination of rational features of space-planning
solutions for energy-efficient houses in the Russian Federation
and abroad. Foreign experience in the design and construction

of bioclimatic energy efficient architecture.

5.2. Pa3zgenbl IMCHMILJINH M BUABI 3aAHATHI

Ne HaumenoBanue paznena aucuumiuasl | Jlexn. | IIpaxt. | JIa6. | Cemun | CPC | Bce-
n/m 3aH. 3aH. ro
Jac.
1. | Conceptual development of a typology 8 16 0 0 12 36
of sustainable buildings
2. | Architectural and space-planning so- 8 16 0 0 12 36
lution for energy-efficient buildings
6. JIabopaTopHBIH NPAKTHKYM
Jlabopamopmwiti npakmukym He npedycmMompeH.
7. llpakTHyecKue 3aHATHUSA (CEMUHAPHI)
Ne Ne paznena TemaTuka NpakTHUYECKUX 3aHATUI (CEMHHAPOB) Tpyno-
/0 | AMCIUTUTAHBI €MKOCTh
(gac.)
l. 1. Introduction to the basic terminology of sustainable buildings. | 4

Principles of formation of sustainable architecture. Energy
efficient (passive, active) and smart buildings.




Methods and technologies for saving different types of energy
and resourses.

Factors of influence on the process of viability and "sustaina-
ble" development of buildings and structures. The concept of
"life cycle of the building". Organizational structure of build-
ings.

Main trends in the development of modern urban planning.
Above-ground and underground types of "green buildings".
adaptive architecture.

Eco-certification of "green" construction objects in Russia and
abroad. LEAD, BREAM, DGNB, Green Zoom, Well, Fit Well
—international and local certification systems. The main princi-
pals and criteria of sertification.

Typology of energy efficient buildings. Overview of the first
projects of energy efficient buildings. Definition of the basic
principle of energy efficient buildings.

Typology of buildings according to the method of extracting
energy from natural factors (solar buildings, wind-powered,
hydropower-active and buried dwellings). "Active" and "pas-
sive" houses.

Accounting for regional specifics in the design of energy effi-
cient buildings. Stages of designing an energy-efficient
building. Factors taken into account when designing,
reconstructing and evaluating energy-efficient buildings
(climate of the area and orientation of buildings, solar radiation
and insolation, aeration and wind regime, type of landscape of
the building site, main patterns of microclimate formation in
various conditions of the underlying surface). Gardening and
improvement.

Types of space-planning solutions for energy-efficient build-
ings. Determination of rational features of space-planning
solutions for energy-efficient houses.

Experience in the design and construction of energy efficient
and passive buildings in Europe and in Russia. Examples of
implemented sustainable buildings: townhouses, cottages,
apartment buildings, schools, office and administrative build-
ings, reconstruction of old buildings. Features of designing
energy efficient and passive buildings in Asian countries.
Examples of the implementation of energy efficient buildings
in Asian countries. Design and construction of energy efficient
and passive buildings in the USA and Canada.

8. MarepunanbHO-TeXHHYECKOe ol0ecnedeHne JUCHUNINHBI:

Habop cnaiinos, HOyTOyK JUIsl OCYIIECTBICHHUS] MHTEPAKTUBHBIX (JOPM OpraHMU3allK y4eOHOTo mpo-
C JOKJaJaMH, TII0Ka3 TMpe3eHTauuil). AyIuTOpHs, OCHAIeHHas

mecca

(BBICTYyILIEHUE

BUCOTPOCKTOPOM H SKPAHOM.

9. UudopmanuonHoe odecredeHue 1 CHUIINHBI

a) npoepammHoe obecneuenue




1. AutoCAD.

0) ba3bl OaHHbIX, UHGOPMAYUOHHO-CHPABOUHBIE U NOUCKOBbIE CUCHEMbL

1. [TouckoBsie cucteMbl: Yandex u ap.

2. Caiit BREGroup. Sustainable Civil Engineering.
https://www .bregroup.com/products/ceequal/discover-ceequal/sustainable-civil-engineering/

2. Caiitr ICE (Institution of Civil Engineers). https://www.ice.org.uk/news-and-insight/ice-
community-blog/november-2021/coolest-sustainability-projects-civil-engineering

10. YyeOHO-MeTOANYECKOE 00ecneueHne JUCHUIIUHEBI:

a) OCHOBHAA TumMepamypa
1. Andrew Braham, Sadie Casillas. Fundamentals of Sustainability in Civil Engineering/ CRC
Press; 2nd Edition. 2020. - 272 p.

0) dononnumenvHas rumepamypa

1. Kiani Mavi, R.; Gengatharen, D.; Kiani Mavi, N.; Hughes, R.; Campbell, A.; Yates, R. Sustainabil-
ity in Construction Projects: A Systematic Literature Review/ Sustainability 2021, 13, 1932.
https://doi.org/10.3390/su13041932

2. Engineering Sustainability. Proceedings of the Institution of Civil Engineers. ISSN 1478-4629.

3. Sustainability. An open access International journal (Indexed in Scopus, Web of Science,

etc.). ISSN: 2071-1050.

4. Caiitr komnauuu GREEN ZOOM. https://greenzoom.ru/

11. MeTtoauveckne yKazaHus AJIsi 00y4arOIMXCH M0 OCBOCHUI0 TMCUMILINHBI (MO1YJIs1)
He nmeercs.

12. ®oHJ OLIEHOYHBIX CPEACTB /1JIsl MPOBeIeHUS MPOMEKYTOUHOM aTTeCTALMU 00y YaI0UIUXCS
10 JUCHUIIMHE (MOAYJII0)

Marepuassl 175 OLIEHKH YPOBHS OCBOEHUS Y4eOHOI0 MaTepHaia JUCHUIUIMHBI « Sustainability
in civil engineering» (OLEHOUHbIE MaTepUasbl), BKIIOYAIOIINE B ce0sl MepeyeHb KOMIIETEHUUHN C
yKa3aHUEM »JTanoB HMX (QOPMHUPOBAaHUS, ONHMCAHUE IIOKa3zaTelell M KPUTEPHEB OLICHUBAHUS
KOMITETEHIIMI Ha Pa3IMYHBIX dTarax WX (OPMHPOBAHUS, ONMUCAHWE IIKAJl OLEHUBAHUS, THIIOBBIC
KOHTPOJIbHBIE 33JJaHUs MJTU WHBIE MaTepUaJIbl, HEOOXOUMBIE 11l OLICHKH 3HAaHUM, YMEHHI, HABBIKOB
U (MJIH) OTIBITA NESTETHLHOCTH, XapaKTepU3YIOMIUX dTarbl (POPMUPOBAHUS KOMIIETEHIIHIA B ITPOIIECCEe
OCBOCHMS 00pa30BaTeIbHOI MPOrpaMMBbl, METOAMUYECKHE MATEpUAbl, ONPEESIONINe MPOLEaYphI
OILICHUBAHWsI 3HAHWH, YMEHUI, HABBIKOB M (WJIHM) OTBITA JEATEIFHOCTH, XapaKTePU3YIOUINX ITAIIbI
(dbopMHpOBaHUs KOMIETEHIUH, pa3paboTaHbl B HOJHOM 00BbEME U JIOCTYIHBI JJIsi 00y4aroMxcst Ha
crpanune auctumumasl B TYUC PY IIH.

[Tporpamma cocraBieHa B coorBercTBuu ¢ TpedoBanusimu OC BO PY JIH.

Paspaborumnk:
JloueHT nemapraMeHTa CTpOMTEIbCTBA ( C.JI. llam6una
TIOJDKHOCTB, Ha3BaHHE Kadeapbl TIOJINHUCH MHHULUAIIBL, (haMUITUs

JIMpeKTOp JenapTaMeHTa CTPOUTEILCTBA %/_ M.N. PeiakoBCKast

Ha3BaHHUC Ka(i)eﬂpbl NOAMNMUCH HMHULHUAJIBI, CbaMI/IJ'IPISI
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https://doi.org/10.3390/su13041932

