3BIT LWOA0 NOPIBHAHHA nporpam
3akopaoHHux BHS.

1.MeTa

CTBOpEHHSA NOPIBHAMBHOIO aHanidy OCBITHLO-NPOMECINHNX Nporpam
cneuianbHocTi 124 “CuctemMHui aHanis” i3 nponosuuisMmm, nporpaMmamu Ta
cneuianbHOCTAMM 3aKOpAOHHNX BHS.

2.lepenik 3akopaoHHux BH3, iHdbopmadito 3
AKMX Byno npoaHaniaoBaHo

Y Tabnuui 2.1 npuBegeHo nepenik 3akopaoHHMx BH3, iHgdopmaito 3 akmx
Oyno npoaHanizoBaHO 3 METOK CTBOPEHHSA MNOPIBHAMBHOMO aHanidy nporpam
BkaszaHnx BH3 Ta ocBiTHbO-NpodecinHMx nporpam cneuianbHocTi 124 “CuctemHuin
aHanis”.

Tabnuuga 2.1. lMepenik 3akopaoHHuXx BH3.

Ne|BH3 MocunaHHA
1| Massachusetts Institute of Technology | hitps://www.mit.edu
2| University of Cambridge https://www.cam.ac.uk
3|Stanford University https://www.stanford.edu
4|University of Oxford https://www.ox.ac.uk
5|Harvard University https://www.harvard.edu
6| California Institute of Technology https://www.caltech.edu
7|Universitat Zarich https://www.curem.uzh.ch/
8[UCL https://www.ucl.ac.uk
9(Imperial College London https://www.imperial.ac.uk

3.KopoTknn onunc nponoaunuin 3akopgoHHnx BH3

Y tabnuui 3.1 npuBegeHo nepenik Npono3uuin 3akopgoHHuMx BH3.


https://www.mit.edu
https://www.cam.ac.uk
https://www.stanford.edu/
https://www.ox.ac.uk/
https://www.harvard.edu
https://www.caltech.edu
https://www.curem.uzh.ch/
https://www.ucl.ac.uk
https://www.imperial.ac.uk/

Tabnuuga 3.1. MNMepenik npono3uuin 3akopaoHHUx BHS.

BH3

MocunaHHA

dakynereT

HasBa
cneudianbHoO
cTi

Onuc

MIT

https://math.mit
.edu/research/

applied/

Applied
Mathematics
Research

Computation
al Science &
Numerical
Analysis

Computational science is a key area
related to physical mathematics. The
problems of interest in physical
mathematics often require computations
for their resolution. Conversely, the
development of efficient computational
algorithms often requires an
understanding of the basic properties of
the solutions to the equations to be solved
numerically. For example, the
development of methods for the solution
of hyperbolic equations (e.g. shock
capturing methods in, say, gas-dynamics)
has been characterized by a very close
interaction between theoretical,
computational, experimental scientists,
and engineers.

MIT

https://math.mit
.edu/research/

applied/

Applied
Mathematics
Research

Mathematics
of Data

The "mathematics of data" encompasses
a diverse blend of mathematical
techniques that are crucial not just for
handling vast datasets, but also for
extracting meaningful insights from them.
Rooted in core areas such as probability,
statistical theory, linear algebra,
optimization, and combinatorics, this
discipline provides the tools needed to
navigate the complexities of data. As the
fields of artificial intelligence and data
analysis continue to expand, they not only
lean heavily on these foundational
mathematical concepts but also offer
fresh perspectives and challenges back to
the world of mathematics. This dynamic
interplay underscores the mutually
enriching relationship between data and
math in our evolving digital landscape.

MIT

https://www.ee
cs.mit.edu/rese

arch/explore-all
-research-area
s/information-s
cience-and-sys
tems/

Computer
Science

Information
Science and
Systems

This broad research theme covered
activities across all aspects of systems
that process information, and the
underlying science and mathematics, and
includes communications, networking &
information theory; numerical and
computational simulation and prototyping;
signal processing and inference; medical
imaging; data science, statistics and
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inference.

https://www.ee
cs.mit.edu/rese

arch/explore-all

Our research covers a wide range of
topics of this fast-evolving field, advancing
how machines learn, predict, and control,
while also making them secure, robust
and trustworthy. Research covers both the
theory and applications of ML. This broad
area studies ML theory (algorithms,
optimization, etc.); statistical learning
(inference, graphical models, causal

-research-area Artificial analysis, etc.); deep learning;
s/artificial-intelli Intelligence [reinforcement learning; symbolic
gence-and-ma |Computer and Machine [reasoning ML systems; as well as diverse
MIT chine-learning/ Science Learning hardware implementations of ML.
Research in this area focuses on
developing efficient and scalable
algorithms for solving large scale
optimization problems in engineering,
data science and machine learning. Our
https://www.ee work also studies optimal decision making
cs.mit.edu/rese in networked settings, including
arch/explore-all communication networks, energy systems
-research-area and social networks. The multi-agent
s/optimization- Optimization |nature of many of these systems also has
and-game-theo |Computer  [and Game |led to several research activities that rely
MIT ry/ Science Theory on game-theoretic approaches.
https://www.ee Our theoretical research includes
cs.mit.edu/rese quantification of fundamental capabilities
arch/explore-all and limitations of feedback systems,
-research-area Systems inference and control over networks, and
s/systems-theo Theory, development of practical methods and
ry-control-and- |Computer  |Control, and |algorithms for decision making under
MIT autonomy/ Science Autonomy  |uncertainty.
Students in the Data Science track will
develop strong mathematical, statistical,
computational, and programming skills
through the core and programming
requirements. This track is designed to
provide a fundamental data science
education through general and focused
electives requirement from courses in
data sciences and related areas.
Institute for Recommended background: strong
Computation foundation in mathematics with courses in
al & linear algebra, numerical methods,
Mathematica [Data probabilities, stochastics, statistical
https://icme.sta || Science theory, and programming proficiency in C
Stanford [nford.edu Engineering |Track andr.
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Stanford

https://icme.sta
nford.edu

Institute for
Computation
al &
Mathematica
I
Engineering

General
Track

The General track is designed for
students interested in studying and
developing computational tools in those
aspects of applied mathematics central to
modeling in the physical and engineering
sciences. The curriculum consists of core
computational and mathematical
engineering courses, programming
coursework, extensive breadth and depth
electives, and seminars. Core courses
provide instruction in mathematical and
computational tools applicable to a wide
range of scientific, industrial, and
engineering disciplines and augment the
breadth and depth electives of one’s
choosing. The programming requirement
ensures proficiency in scientific computing
and professional computing skills.
Seminars highlight emerging research in
engineering and sciences.

Recommended background: strong
foundation in mathematics with courses in
linear algebra, numerical methods,
probabilities, stochastics, real
analysis/pde, and programming
proficiency.

Stanford

https://icme.sta
nford.edu

Institute for
Computation
al &
Mathematica
I
Engineering

Mathematica
| &
Computation
al Finance
Track

An interdisciplinary program that provides
education in applied and computational
mathematics, statistics, and financial
applications for individuals with strong
mathematical skills. The MCF track is
designed to prepare students to assume
positions in the financial industry as data
and information scientists, quantitative
strategists, risk managers, regulators,
financial technologists, or to continue on
to doctoral programs in related fields.

Recommended background: strong
foundation in mathematics with courses in
linear algebra, numerical methods,
probabilities, stochastics, real
analysis/pde, programming, proficiency in
C, and interest in finance/internship or
industry experience.
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Caltech

https://www.cm
s.caltech.edu/a
cademics/ugra
d/ugrad _acm

Division of
Engineering
and Applied
Science

Undergradu
ate Maijor in
Applied +
Computation
al
Mathematics

The undergraduate option in applied and
computational mathematics within the
Computing & Mathematical Sciences
department seeks to address the interests
of those students who want to combine
their basic studies in mathematics with
considerable involvement in applications.
This program is designed to give students
a thorough training in fundamental
computational and applied mathematics
and to develop their research ability in a
specific application field. The fields of
application include a wide range of areas
such as fluid mechanics, materials
science, and mathematical biology,
engineering applications, image
processing, and mathematical finance.
The training essential for future careers in
applied mathematics in academia,
national laboratories, or in industry is
provided, especially when combined with
graduate work, by successful completion
of the requirements for an undergraduate
degree in applied and computational
mathematics. Complete programs will be
worked out with faculty advisers.
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Caltech

https://www.cm
s.caltech.edu/a
cademics/ugra
d/ugrad_ids

Division of
Engineering
and Applied
Science

Undergradu
ate Major in
Information
+ Data
Sciences

The information and data sciences are
concerned with the acquisition, storage,
communication, processing, and analysis
of data. These intellectual activities have
a long history, and Caltech has
traditionally occupied a position of
strength with faculty spread out across
applied mathematics, electrical
engineering, computer science,
mathematics, physics, astronomy,
economics, and many others disciplines.
In the last decade, there has been a rapid
increase in the rate at which data are
acquired with the objective of extracting
actionable knowledge -- in the form of
scientific models and predictions,
business decisions, and public policies.
From a technological perspective, this
rapid increase in the availability of data
creates numerous challenges in
acquisition, storage, and subsequent
analysis. More fundamentally, humans
cannot deal with such a volume of data
directly, and it is increasingly essential
that we automate the pipeline of
information processing and analysis. All
areas of human endeavor are affected:
science, medicine, engineering,
manufacturing, logistics, the media,
entertainment. The range of scenarios
that concern a scientist in this domain are
very broad -- from situations in which the
available data are nearly infinite (big
data), to those in which the data are
sparse and precious; from situations in
which computation is, for all practical
purposes, an infinite resource to those in
which it is critical to respond rapidly and
computation must thus be treated as a
precious resource; from situations in
which the data are all available at once to
those in which they are presented as a
stream.

As such, the information and data
sciences now draw not just upon
traditional areas spanning computer
science, applied mathematics, and
electrical engineering -- signal processing,
information and communication theory,
control and decision theory, probability
and statistics, algorithms -- but also a
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range of new contemporary topics such
as machine learning, network science,
distributed systems, and neuroscience.
The result is an area that is new,
fundamentally different that related areas
like computer science and statistics, and
that is crucial to modern applications in
the physical sciences, social sciences,
and engineering.

The Information and Data Science (IDS)
option is unabashedly mathematical,
focusing on the foundations of the
information and data sciences, across its
roots in probability, statistics, linear
algebra, and signal processing. These
fields all contribute crucial components of
data science today. Further, it takes
advantage of the interdisciplinary nature
of Caltech by including a required set of
application courses where students will
learn about how data touches science and
engineering broadly. The flexibility
provided by this sequence allows students
to see data science in action in biology,
economics, chemistry, and beyond.

In addition to a major, the IDS option
offers a minor that focuses on the
mathematical foundations of the
information and data sciences, but
recognizes the fact that many students in
other majors across campus have a need
to supplement their options with practical
training in data science.
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ETH
Zuerich

https://math.eth
z.ch/studies/m

aster-program
mes/master-m

athematics/app
lication-areas/s

ystems-design.
html

Master's
degree in
Applied
Mathematics

Systems
Design

At the Chair of Systems Design, we aim at
achieving a scientific description,
modelling and computer simulation of
"systems" from a theoretical perspective.
This includes conceptual issues of
systems thinking and systems
engineering, formalization of systems
dynamics, as well as quantitative
approaches for nonlinear dynamical
systems. In particular, we apply various
methods to investigate complex systems
from different fields such as statistical
physics, evolutionary biology,
micro-economics and computational
sciences. As regards applications, our
focus is primarily on socio-economic
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systems such as business companies or
social organizations. We are interested in
a fundamental understanding of the
dynamics of organizations.

The following courses feature different
aspects of the dynamics and complexity
of systems that comprise a large number
of interacting entities. We provide
methods for formal analysis as well as for
computer simulations of those systems,
and demonstrate their applicability in a
number of examples, ranging from
physical and biological to social and
economic systems.

https://math.eth
z.ch/studies/m

aster-program
mes/master-m

athematics/app

Master's

Machine learning has seen significant
success in a wide variety of contemporary
data science application areas, such as
e.g. natural language processing, image
recognition, and determining the 3D
shape of proteins. The development of a
mathematical theory of modern machine
learning is currently an active area of
research and corresponding courses are
offered in D-MATH, D-INFK, and D-ITET.

lication-areas/ |degree in The courses listed here are meant to
ETH machine-learni | Applied Machine provide an introduction into machine
13|Zuerich |ng.html Mathematics |Learning learning application areas.
Finance is concerned with the analysis of
financial markets and financial decision
making. This can be decisions made
within firms (corporate finance), decisions
made by investors (asset allocation) or by
financial intermediaries (banking and
financial engineering). In mathematical
finance, a sub-field, particular focus is on
the measurement and management of
financial risks, the mathematical modelling
of financial markets and the pricing of
complex financial instruments. Many of
these problems can be tackled using
mathematical tools from probability,
statistics and numerical analysis.
https://math.eth This specialization requires a solid
z.ch/studies/m knowledge of probability and stochastic
aster-program processes. It is advised to combine it with
mes/master-m |[Master's one of the focus areas of Insurance
athematics/app |degree in mathematics and financial engineering,
ETH lication-areas/fi | Applied Statistics or Numerical analysis and
14|Zuerich |nance.html Mathematics Finance scientific computing.
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https://www.im

This course provides training in many
different areas of applied mathematics,
equipping you with a range of
mathematical, modelling and presentation
skills for problem-solving and research.

This course is delivered in small classes,
with a broad choice modules from the
foundational to highly specialised,
allowing you to tailor the course to your
interests and background.

Starting from 2024, we offer a programme
stream on Scientific Computing &
Machine Learning (SCML) as part of our

perial.ac.uk/stu Scientific world-class Applied Mathematics MSc.
dy/courses/pos Computing [This stream is for students who want to
Imperial |tgraduate-taug |Department [(& Machine |develop core expertise at the interface
College |ht/applied-math|of Learning between modern computational
15|London |ematics/ Mathematics |[(SCML) mathematics and data-driven modelling.

There is sustained interest in the Financial

Services Industry to raise the level of

Mathematics used in banks, hedge funds

and insurance firms, for example in

applications to pricing, hedging and risk
https://www.ucl management. This innovative and modern
.ac.uk/maths/st [UCL MSc provides students with the skills
udy/msc-financ | Department |MSc necessary in Mathematics, Statistics and
ial-mathematic |of Financial Computation for a career in this fast
16|UCL s Mathematics [Mathematics |developing field.

The MSc course aims to teach students
https://www.ucl the basic concepts which arise in a broad
.ac.uk/maths/st [UCL range of technical and scientific problems
udy/msc-mathe | Department |MSc and illustrates how these may also be
matical-modelli | of Mathematica |applied in a research context to provide

17|UCL ng Mathematics [l Modelling |powerful solutions.

4.AHani3 nponoaunuin 3akopgoHHnx BH3

Bci nporpamu, Wwo BxogaTh y Tabnuuto 3.1 MaroTb HACTYMHI CNiflbHI pUCK:

1. TeopeTuyHum ®okyc:

o binbwicTe nporpam 3ocepeskeHi Ha pyHOaMEHTanNbHNUX TEOPETUYHUX

OOCIIOKEHHAX Yy ranys3i mMaremMaTUyHUX METOAIB, CUCTEMHOI Teopil,
KepyBaHHA Ta aHanisy pJgaHux,
anropuTmie, Mogenen Ta MeToais Ana BUPILLEHHSA CKNagHUX 3aBOaHb.

WO BKMAOYae po3pobky HOBUX
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2. MaremaTtunyHe Ta Komn'torepHe MoaentoBaHHS:

o Y nepepaxoBaHi nponosuvuiax Ta nporpamax 3akopgoHHux BH3
BUKOPUCTOBYHOTLCS MaTeMaTuyHi Ta KOMM'tOTEpPHI mMeToau
MOAENBAHHA AN aHanidy t1a po3pobkn CcUCTeEM, LLIO OXOMSOKTb Pi3Hi
ranysi, BKMAYaKun iHPOpPMaLiNHI  TEXHOMOrT, WTYYHUN [HTENEKT,
onTuMi3auito, Ta AOCMIQKEHHA onepauin.

3. AHani3s laHux Ta LUTy4YyHun IHTeneKT:

o AHanis Benukux gaHux (Big Data), iHTenekTyanbHUM aHanis gaHux ta
3acCTOCyBaHHA METOAIB LUTYYHOrO iHTEMNEKTY € LeHTpanbHUMN TeMaMu
Ansa 6aratboX nNporpam, Lo BKAYaTb MalMHHE HaBYaHHA, HENPOHHI
Mepexi Ta iHwWi nigxoan oo obpobku gaHmx.

4. OnTtumisauisa Ta JlocnigpkxeHHs Onepauin:

o barato nporpam 30cepemXyrTbCs Ha po3pobui Ta BNPOBaKEHHI
METOAIB ONTUMI3auil ANs BUPILLEHHS 3a4ay B Pi3HUX cdepax, Takux sk
norictuka, iHaHCcK, Ta iHXeHepis.

5. MixgucuunniHapHum Nipxia;

o [lporpammn 4acTo MalTb MDKOUCUUNAIHAPHUW XapakTep, 3arydaroun
3HaHHA 3 pi3HMX obnactenm Ans po3poOKM KOMMIIEKCHMX pilleHb, LWO
BKIIlOMAE iHTerpauito MetoaiB 3 maremaTuku, iHpopMaTuKn, eKOHOMIKK
Ta iHWWX HayKOBUX ranysemn.

6. MobanbHa OpieHTauisn:

o barato nporpam oOpieHTOBaHi Ha NIAroTOBKY (paxiBuiB, 30aTHUX
npauytoBatm B rnobanbHOMY HayKOBO-TEXHIMHOMY MpPOCTOpPi, LWO
BKIIlOMAE iHTepHaLuioHani3auito OCBITHbOrO MnpoLecy Ta BpaxoBye
CyYacCHUX CBITOBUX TEHOEHLIN Yy HayLi Ta TEXHOSOrIAX.

7. 3acrtocyBaHHA B lHAyCTpIi:

o [lporpamn maloTb i CUITbHUM TEOPETUYHUIN GOOKYC, i, TAKOX, OPIEHTOBAHI
Ha nMNpakTU4YHe 3aCTOCyBaHHS  3HaHb, 30Kpema B  iHAYCTpIl
iHbopMaLinHUX TEXHOMOTIN, (PIHAHCOBUX PUHKIB, iHXeHepil Ta L.

Omxe, cninbHMMKU pucamn BCiX Nporpam 3 Tabnuui € iIXHA opieHTauia Ha
dyHAamMeHTanbHi  OOCMIOKEHHS, BUKOPUCTAHHA MatemMaTUYHUX | KOMM'IoTepPHUX
METOAIB, aKUueHT Ha aHanisi gaHux Ta OnTuMisauil, a TakoX MiXgucuuniiHapHUn
niaxig Ta rnobanbHa opieHTauisa. Lli xapaktepucTukmn ceigyaTb Npo BUCOKWUA piBEHb
HayKoOBOI MIArOTOBKM Ta 34aTHICTb MNporpam nigrotysatv daxiBuiB ONS BUPILLEHHS
CKINafHWX 3aBAaHb Y Pi3HUX rany3sx cy4acHoOl HayKu i TEXHOIOriIn.

Hwx4ye HaBeQeHO KOPOTKMM MOPIBHANBHUA aHarni3 nponosuuin 3akopaoHHUX
BH3, aki maloTb MakcMManbHO CXOXi efleMEeHTN 3 OCBITHbO-NPOMECINHMMKM Nporpamm
cneuyianbHocTi 124 “CucteMHmin aHania”™:

1. Mathematics of Data (Applied Mathematics Research) - MIT



o dokyc Ha MatemaTtuui JaHuX, sika BKIYaE aHani3 Bervkux gaHux Ta
arropuTMIB, LLIO CXOXe Ha akUEHT Ha iHTeneKkTyanbHOMY aHanisi JaHnx
y nporpamax creuianeHocTi 124 “CucteMHun aHanis”.
2. Atrtificial Intelligence and Machine Learning (Computer Science) - MIT
o OpieHTOBaHa Ha AOCAILKEHHSA LWTYYHOrO iHTENEeKTy Ta MalMHHOro
HaBYaHHS, LO MEepPeKkrMKaeTbCad 3 KOMMOHEHTaMu nporpam, SKi
BUKOPUCTOBYIOTb LUTYYHUN IHTENEKT Ta iHTENeKTyanbHUN aHanis gaHux
Yy CKNagoBWUX OCBITHbO-NPOECIMHNUX nporpam cneuianbHocTti 124
“CuctemMHunn aHanis”.
3. Systems Theory, Control, and Autonomy (Computer Science) - MIT
o [lporpama 3ocepemkeHa Ha TEOPETUYHUX OOCNIAKEHHSAX, BKIHOYaO4n
KINIbKICHY OLiHKY HeBM3Ha4yeHoCTen, po3pobKy Teopil KepyBaHHA AN
aBTOHOMHMX CUCTEM, aHani3 CTINKOCTIi Ta afanTMBHOIO KepyBaHHS, a
TaKoX Ha AOCHiIKEHHAX, CPAMOBaHUX Ha MigBULLIEHHS aBTOHOMHOCTI
Ta HafiMHOCTI  cucteMm  KepyBaHHA. [lporpama cxoxa  Ha
OCBITHbO-NpodeciHy nporpamy CAY cneuianbHocTi 124 “CuctemHui
aHanis”.
4. Mathematical & Computational Finance Track (Institute for Computational
& Mathematical Engineering) - Stanford
o La nporpama cnpsMoBaHa Ha MaTeMaTuyHe Ta obuucnioBanbHe
iHaHCYBaHHS, WO BKIMKYEHO Yy OCBiTHbO-NpodeciiHy CADP
cneuianbHocTi 124 “CucteMHMn aHanis”, sKa 3ocepemkeHa Ha
CKNagHUX cuctemax (piHaHCOBOIrO PUHKY.
5. Finance (Master's degree in Applied Mathematics) - Stanford
o AHani3 ¢iHaHCOBMX PUHKIB, WO BigMNoOBigae akUeHTy Ha ¢piHaHCOBOMY
CEKTOpi, WO BKMOYEHO Y OCBITHbO-NpodecinHy nporpamy CAPP
cneuianbHocTi 124 “CuctemMHun aHanis.

Omxe, y OCBITHbO-NpOdECINHMX NporpamMax creuianeHocTi 124 "CuctemHumn
aHani3" € TaKi X CKNnagoBi Ta HanpsMKKM, WO BXOA4ATb A0 Nporpam nepegoBux
3akopaoHHMX BH3, o BKkMYae akueHT Ha dyHOaMeHTanbHUX AOCHILKEHHSX,
30KpeMa B ranys3dx mareMaTtuyHoro Ta KOMN'IOTepPHOro MOAEMBaHHSA, aHanisy
AaHuX, onTuMMmisauil Ta cuctemHoro ananizy. Obuasi nporpamn OpieHTOBaHi Ha
niarotToBky paxisuis, 30aTHMX NpauoBaTtn Ha MiKHaApPOLHOMY pPiBHI, IHTErpyt4nCh y
rnobanbHMn HayKOBO-TEXHIYHUIA NPOCTIP. AK i B NPOBIAHUX YHIBEPCUTETaX CBITY, B
UMX rnporpamax akLeHTYETbCH yBara Ha MiXaucuunniHapHoOMYy nigxodi, Wwo 4O3BossSe
BUMYCKHMKaM e(EeKTUBHO 3aCTOCOBYBATU CBOI 3HAHHSA B Pi3HUX chepax, BKITHOHa4Yn
oiHaHCOBI pUHKM Ta iHbopmaUinHi TexHosnoril, TexHonorii WI. Le nigTeepoxye, wo
OCBITHbO-NpodeCiHI nporpamn cneuianbHocTi 124 "CuctemHun aHanis" IMCA KrI
iMm.  lropa CikopCbKOro € KOHKYPEHTOCMPOMOXHUMU Ha MDKHapOAHOMY PiBHI i
BiANOBIAATb CydaCHUM BUMOram A0 NigroToBKM BUCOKOKBasidpikoBaHNX haxiBL,iB.



