National Research University Higher School of Economics (HSE)

Basic Curriculum

Field of study 01.04.02 Applied Mathematics and Informatics

Educational Programme "Data Science for Construction, Architecture and Engineering

Trajectories: "Data Science for Construction, Architecture and Engineering"
Implementing unit: Faculty of Computer Science, HSE - Moscow
Years of Study: 2024/2025 - 2025/2026
Length of Programme: 2 years

Mode of Study: Full Time
Degree: Master’s degree / MBA

APPROVED

10.04.2024

Vice Rector
ROSHCHIN S.Y.
Signed with EDS

Credits by Years

Block c Subject Credit Planned Educational Programme
Code ourse type reatts 1 5 Development Results
Degree Programme 120,00 60,00 60,00
(General track) 120,00 60,00 60,00
Key Seminars 15,00 6,00 9,00
Ment_or's Seminar “Dgta Sqergce for Construction, C 15,00 6,00 9,00 GPC-3.AMI, PC-1, UC-2, UC-3
Architecture and Engineering
Internship 24,00 6,00 18,00
Project Internship 6,00 6,00
GPC-1.AMI, GPC-2.AMI, GPC-3.AMI,
GPC-4.AMI, PC-1, PC-10, PC-11, PC-12,
C 6,00 6,00 PC-13, PC-14, PC-2, PC-3, PC-4, PC-5,
PC-6, PC-7, PC-8, PC-9, UC-1, UC-2,
Course Project UC-3, UC+4, UC-5, UC-6
Professional Internship 3,00 3,00
GPC-4.AMI, PC-1, UC-1, UC-2, UC-3,
Work Experience Internship (Research) C 3,00 3,00 UC-6
Research Internship 15,00 15,00
GPC-1.AMI, GPC-2.AMI, GPC-3.AMI,
GPC-4.AMI, PC-1, PC-10, PC-11, PC-12,
C 15,00 15,00|PC-13, PC-14, PC-2, PC-3, PC-4, PC-5,
PC-6, PC-7, PC-8, PC-9, UC-1, UC-2,
Graduation Thesis UC-3, UC+4, UC-5, UC-6
Maijor 63,00 42,00 21,00
The basic part 54,00 36,00 18,00
Introduction to Urban Studies and Urban Planning C 6,00 6,00 GPC-4.AMI, PC-13, PC-14, UC-2




GPC-2.AMI, PC-2, PC-4, PC-7, PC-8,
2 Data Analysis Tools C 6,00 6,00 ucC-2
3 Machine Learning C 6,00 6,00 GPC-3.AMI, PC-7, UC-3
4 Deep Learning C 6,00 6,00 GPC-2.AMI, PC-4, PC-6, PC-7, UC-1
5 Development Cycle and Real Estate Construction C 6,00 6,00 GPC-4.AMI, PC-12, PC-14, PC-5, UC-2
6 Supply Management C 3,00 3,00 GPC-4.AMI, PC-12, PC-5, UC-2
7 Modern Database Architecture C 3,00 3,00 GPC-4.AMI, PC-10, PC-2, UC-2
8 Analysis Spatial Data C 6,00 6,00|GPC-2.AMI, PC-10, PC-4, UC-2
9 Generative Models C 6,00 6,00|GPC-2.AMI, PC-2, PC-3, PC-8, UC-2
10 Time Series Modeling and Anomaly Search C 3,00 3,00|GPC-2.AMI, PC-11, PC-7, UC-2
GPC-2.AMI, PC-3, PC-6, PC-7, PC-8,
11 Operation of Machine Learning Models C 3,00 3,00 ucC-1
Elective Courses. 1 year 6,00 6,00
1 Mathematics for Data Analysis (Linear Algebra) E 3,00 3,00 GPC-1.AMI, PC-1, UC-1
2 Project Management E 6,00 6,00 GPC-4.AMI, PC-12, UC-2
3 Legal Regulation in Urban Planning and Management E 3,00 3,00 GPC-4.AMI, PC-12, UC-1, UC-5
4 Mathematics for Data Analysis (Probability Theory) E 3,00 3,00 GPC-1.AMI, PC-1, UC-1
Mathe_matlcs for Data Analysis (Mathematical E 3.00 3.00 GPC-1.AMI, PC-1, UC-1
5 Statistics)
Elective Courses. 2 year 3,00 3,00
. . 300 3.00 GPC-3.AMI, PC-3, PC-4, PC-6, PC-8,
1 Deep Learning for Natural Language Processing ’ 7 {uc-1, Uc-2
Computer Vision E 3,00 3,00(GPC-2.AMI, PC-3, PC-4, PC-6, UC-2
Magolego 15,00 6,00 9,00
1 All-university Pool MAGOLEGO Courses E 15,00 6,00 9,00|GPC-4.AMI, PC-1, UC-5, UC-6
Final State Certification (FSC) 3,00 3,00
GPC-1.AMI, GPC-2.AMI, GPC-3.AMI,
GPC-4.AMI, PC-1, PC-10, PC-11, PC-12,
C 3,00 3,00(PC-13, PC-14, PC-2, PC-3, PC-4, PC-5,
PC-6, PC-7, PC-8, PC-9, UC-1, UC-2,
1 Final Qualification Paper UC-3, UC-4, UC-5, UC-6
Curriculum agreed:
Academic Supervisor lNopgeHko M.K. 15.02.2024
Dean ARZHANTSEV I.V. 15.02.2024
Head of Centre for
Educational Model Design LEPESHKIN LA. 10.04.2024




O6pa3soBaTenbHas nporpamMmma HanpaeneHa Ha hOpMUPOBAHNE N Pa3BUTUE CrIEAYIOLLMX KOMMETEHLMI (pe3ynbTaToB OCBOEHUS):

Competence code Name of the competence

CnocobeH ocyLLEeCTBNATL KPUTUHECKUW aHanmn3 npobnemHbIX

uc-1 CcMTyauun Ha OCHOBE CMCTEMHOIO NoAxoaa, BelpabatkiBaTk CTpaTero
gencTeun
UC-2 CnocobeH ynpaBnsTb MPOEKTOM Ha BCEX 3Tanax ero >XM3HEHHOTo
uukna

CnocobeH opraH13oBbIBaTb M PYKOBOANUTL paboTon™ KoMaHabl,

uc-3 BblpabaTbiBaTb KOMaHOHYHO CTpaTernio Ans 4OCTUXKEHMUS

NOCTaBMNEeHHOW Lenn
CnocobeH NpUMEeHATb COBPEMEHHbBIE KOMMYHUKaTUBHbLIE TEXHOITOTUN,

uc-+4 B TOM YMCre Ha MHOCTPaHHOM(bIX) A3blke(ax), ANA akageMmn4ecKkoro o
npogeccnoHanbHOro B3anMo4encTBmS
UC-5 CnocobeH aHanM3npoBaTh 1 y4nTbiBaTb pasHoobpasune KynbTyp B

npoLiecce MEeXKYNsTYPHOrO B3aMMOAEeN CTBMUS
CnocobeH onpenensTb 1 peanu3oBbiBaTb NPUOPUTETHI COBCTBEHHON™

ucC-6 OeATenbHOCTM M cnocobbl ee COBEPLUEHCTBOBAHMS HAa OCHOBE
CaMOOLIEHKM U 06pa3oBaHUsi B TEYEHUM BCEU XKU3HU
GPC-1 CnocobeH peliatb aKTyanbHble 3azaqu yHOaMeHTansHoM 1
NPUKNagHON MaTeMaTHKM
GPC-2 CnocobeH coBepLUEHCTBOBATL U pearnun3oBbiBaTb HOBLIE

mMaTemMaTuyeckne MeToabl peLleHns NpuknagHblx 3agad
CnocobeH paspabatbiBaTb MaTemMaTn4eCckmne Mogeny u npoBoauTb MX

GPC-3 aHanua npu peleHnn 3agay B obnactn npodeccrmoHanbHoM
[eATenbHOCTH
CnocobeH kKoMBMHMPOBaTbL M afanTMPOBaTb CyLLECTBYOLLNE
GPC-4 NHOPMALMOHHOKOMMYHUKALMOHHbIE TEXHOMOMMU ANs PeLUeHuns

3agay B obnactu npoheccmoHanbHOM 4eATENbHOCTA C YY4ETOM
TpeboBaHMN MHpOPMaLMOHHON 6e3onacHOCTH

PC-1 Able to find relevant areas <_)f_ scientific research, to put and test
scientific hypotheses
PC-2 Able to write efficient, flexible and readable code to solve practical
problems
PC-3 Able to analyze product tasks ar:jd toffer solutions for them based on
ata
PC-4 It is able to build and automate pipel!nes for receiving, preprocessing
and analyzing data
PC-5 Able to build hypotheses in the field of development and test them
) based on data
PC-6 Able to choose according to the task being solved and build machine

learning models, as well as evaluate their quality




PC-7 Able to automate the application of machine learning models
PC-8 Able to work with data of various nature, including poorly structured
Able to reasonably choose approaches to solving infrastructure tasks
PC-9 of a wide range — from code optimizations taking into account the
features of the hardware used and ending with the construction of
corporate IT systems
Able to understand the architecture of large projects and implement
PC-10 ; o
new functionality in them
Able to formulate mathematical statements of problems in the field of
PC-11 i
development and choose methods for solving them
Able to make managerial decisions based on the results of data
PC-12 . , ;
analysis in the field of urban planning
Understands methods and tools of urban development management,
PC-13 o : ) . .
directions of urban planning policy and urban planning technologies
PC-14 Understands the specifics of the team's work in the context of urban

planning relations

* Subject type:
Compulsory course
Elective course

mao




