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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mpou3BOACTBEHHOW HAYYHO-UCCIEAOBATENBCKON MPAKTUKU SIBIIAETCS
4acThi0 00pa30BaTEIHLHON IPOrpaMMBbI MarCTPATYPhl, peaTu3yeMon B OUHOM (JTHEBHOK)
dbopme momydeHus oOpazoBaHHS To crenuaabHOCTH 7-06-0533-06 «Mexanuka wu
MaTEMaTUYeCKOe MOJEIUpOoBaHue» (Ipodrin3anus: TEOpeTUYecKas W MpUKIagHas
MEXaHHUKa).

[Iporpamma cocTtaBieHa Ha OCHOBE 00pa30BATEIBLHOIO CTaHAApTa YriayOJEeHHOrO
BhIciiero oopazoanust OCBO 7-06-0533-06-2023 u yueOHoro ruiana BI'Y Ne M54a-5.4-
114/yu4. ot 11.04.2023.

[IpakTka HampaBlieHa Ha 3aKperuieHHEe 3HAHUM W yMEHUM, MOIYYEHHBIX B
Ipollecce TEOPETUYECKOro OOy4YeHHs] B MAarucTparype, OBJIaJICHHE HaBbIKAMU
UCCJICIOBAHUS aKTyaJlbHBIX HAYYHBIX U MPUKIAJHBIX MPOOJEM, pelIeHUs COIUATbHO-
npodeccroHaIbHBIX 3a/1a4, IPUMEHEHUSI MHHOBAI[MOHHBIX TEXHOJIOTUH U JIp.

OCHOBHbBIE Wenu npakmuku — OBJIAJICHUE MAaruCTpaHTaMU MPAKTHUYECKUMU
HaBBIKAMHM, YMEHUSIMH M HUX MOJATOTOBKAa K CaMOCTOSITEIbHON MpOQecCuOHaNbHOM
JEeATEIbHOCTH 110 MOJy4YaeMOl CIIEHHATIBHOCTH.

OCHOBHBIMU 3a0auamu TIPOU3BOJICTBEHHOW NPAKTUKH SBISIOTCS: OCBOEHUE U
3aKperuieHHe 3HAaHUW W YMEHHl MarucTpaHToB, IIOJYYEHHBIX B IpoIecce
TEOPETHYECKOro O00y4YeHHUs, anpodanus BO3MOXKHOCTH CaMOCTOSITEIBHOM pabOThI
OyIylIero creguainucTta B YCIOBHSIX KOHKPETHOTO NPOMU3BOACTBA, ONTUMHU3AIUS
peanbHBIX TEXHOJIOTUYECKUX U UHBIX MPOLECCOB, COCTABICHNE TEXHUYECKUX 3a/laHUI Ha
IPOEKTUPOBaHUE U O(OpPMIIEHHE MPOEKTHON JOKYMEHTAlluM, OCBOEHUE TEXHOJIOIHU
POEKTUPOBAHUSA OOBEKTOB M METOJOB NPUHATHUS MPOEKTHBIX PEIIEHHH, MOATOTOBKA
MaTepHasoB JUIs HAIIMCAHUS MAaruCTEPCKOMN JUCCEPTALINH.

OOpazoBaTenbHas MporpaMMa BBICHIETO O0pa30BaHUS BTOPOM CTYINEHU C
yriayOJIeHHONM NOJArOTOBKOM CHelManucTa, OOEeCHeurBaolias IOJIyYeHHE CTENeHH
MarucTpa, MpeayCMaTpuBaeT OpPraHU3ALMI0 MNPAKTUKH 1O  CHEUUAJIbHOCTH B
oprannszanuax pe3uleHTtoB [IBT u npyrux UWT-komnaHusaXx, ydpexIEeHUAX OpPraHOB
rocyapCTBEHHOTO YIpaBJICHHUS, POEKTHO-KOHCTPYKTOPCKUX u Hay4HO-
UCCJIEeIOBATENbCKUX Opranu3anuii. [IpakTuka HampaBjieHa Ha 3aKpeIuIeHHE 3HAHWM U
YMEHUH, TOJIyYEHHBIX B IMPOIIECCE TEOPETUYECKOTO OOy4YeHUsi B Marucrparype,
OBJIaJICHUE HaBBIKAMM pabOThl HaJ MacIiITaOHbIMU mpoekTamu B WT-koMmaHusx,
IJIAHUPOBAHUS MMPOPECCUOHAIBHON AESITENIbBHOCTH, COCTABIICHUS TEXHUYECKUX 3aJaHUil
U 0(hopMIIEHUS! TEXHUUECKON JOKYMEHTAIMH, pa0OTHl B KOMaH/Ie, IPUMEHEHHsI 3HAaHUI B
ob0nacT WH()OPMAIMOHHBIX TEXHOJIOTUNM B COIMAJIBLHOW, HAYYHOM W HHBIX cdepax,
pealin3alyy UHHOBAIIMOHHBIX MPOEKTOB U MPETOAaBaHMs MATEMAaTHYECKUX JUCLIUILIIUH.

[TpousBoacTBEeHHass NpaKTHKa NpPEAnojiaraeT pa3BUTHE MPO(EecCHOHATBHBIX
KOMIETEHIIMM, 3HAYUMBIX ISl MPAKTHUYECKOM IEeATENIbHOCTH OyAyLIero Creruaincra,
npuoOpeTeHue UM MPOU3BOJCTBEHHBIX HABBIKOB TIPU BBIIIOJHEHUH KOHKPETHBIX
MPOU3BOJACTBEHHBIX (YHKUUWA, €ro Y4YaCTUUM B MPOU3BOJCTBEHHOM JESATEIbHOCTH.
OCHOBHBIMM TMPUHLUIIAMUA TPOBEIECHUS MPOU3BOACTBEHHOM MPAKTUKU CTYACHTOB



SBJISIFOTCS: MHTETpaIUsl TEOPETHUECKOM U MPOPECCUOHATIBHO-TPAKTUYECKOM, yueOHOH 1
Hay4YHO-HMCCJICIOBATEIIbCKON JEATEIbHOCTU CTYJEHTOB. TeMaThka MHpOU3BOJCTBEHHOM
MPAKTUKH COIJIACYETCS C MPO(HUIIEM CIIEHUATBbHOCTH.

[lepeueHb MIAHUPYEMBIX PE3YJIHTATOB OOYUEHUS! MPHU MPOXOKIACHUU MPAKTUKH,
COOTHECEHHBIX C IUIAaHUPYEMBIMU pe3yJibTaTaMHd OCBOEHUA 00pa3oBaTEIbHOU
MPOTPaMMBbI, BKJIIOYAET KOMIETCHIINH, (OPMHUpPYEMBIE B PE3yJbTaTe MPOXOXKIACHUSI
MPAKTUKU, KOTOPBIMU CTYACHT JIOJKEH OBJIAAECTh B X0/I€ BHITIOJIHEHUS TPOTPAMMBI.

B pe3ynbTaTe npoxoxaeHus: IpOU3BOJACTBEHHOM MPAKTUKU MAarMCTPAHT JOJIKEH
3Hamb:
— TIpaBuWJIa OCYIIECTBIICHUS pabOT U TpeOOBaHUS TEXHUKH 0€3011aCHOCTH;
— HAy4YHYIO TEeMAaTUKYy NMPOQUIBHBIX YUpexACHUH, Ha 0a3e KOTOPhIX OpraHu3oBaHa

MPaKTUKA;

— OCHOBHBIE METO[IbI, CIIOCOOBI M CPEJCTBA IMOJYUYEHHUS, XpaHEHUs, MepepaboTKU
uHpopMay;

— TMAaKeThl MPUKIAJHBIX MPOTPaMM U CPEACTBA KOMIBIOTEPHON TrpaduKu s
penieHus npodecCuoHaNbHBIX 3a/1ad4;

— COBPCMCHHBIC MCTOOOJIOTHH, (bOpMaJII/I?)OBaHHBIC SA3BIKW 1 HOTAlIWH, ITIPOT'PAMMHBIC
cpcacTBa I IIOCTPOCHUA U OITMCAHHA MOI[CJIGﬁ IIponccCoB, JaHHBIX, 06T>GKTOB;

— JOKYMCHTAIUIO IIO pa3pa60TKe, MOACPHU3al1, BHCAPCHHUIO, COIIPOBOXKIACHUIO,
9KCILTyaTaluu I/IH(bOpMaHHOHHBIX CHCTCM,

— TOCyAapcTBEeHHbIE s13bIkM PecnyOnuku bemnapycs.
ymembp:

— aJanTUPOBAaTbCI K  HOBBIM  CHTYalldsAM  COIMAILHO-TIPO(EeCCHOHATBLHOM
NEATEILHOCTH, PEATM30BBIBATh HAKOTIJICHHBIN OTIBIT, CBOM BO3MOKHOCTH;

— Ha MPAKTUKE UCIIOIH30BATh PE3YIbTaThl HAYYHBIX HCCIICIOBAHUN;

— TIOJIB30BAThCS TIIOOATEHBIMU WH(OPMAITMOHHBIMU PECYPCaMU;

— pa3pabaTbiBaTh MPAKTHYECKHE PEKOMEHIAIMU TIO0 MCIOJH30BAHUIO HAYUHBIX
HCCIICIOBAHUM, TIJIAHUPOBATh M MPOBOAUTH SKCIIEPUMEHTAIBHBIC MCCICIOBAHUS,
HCCIIeIOBAaTh MAaTEHTOCIIOCOOHOCTh W IOKa3aTelld TEXHUYECKOTO  YPOBHS
pa3paboToOK  MpOrpaMMHOIO  oOecreueHHs  MH(POPMAIMOHHBIX  CHCTEM,
pa3pabarpiBaTh HAYYHO-TEXHUUECKYIO JJOKYMEHTAIIHUIO;

— aHaJIM3UpPOBaATh TPEOOBAHHUS 3aKa3yuKa IO HCIIOJIB30BAaHUIO HHGOPMAIMOHHBIX
CHUCTEM M JIOKYMEHTHUPOBATh PE3YJIbTATHI;

— TPUMEHSTH COBPEMEHHBIE METOJOJIOTHH, (POPMAIM30BaHHBIC S3BIKM W HOTAIIHH,
MPOTrPaMMHBIC CPEICTBA JUISl TIOCTPOCHUS W ONHCAHUS MOJCIICH IPOIIECCOB,
JTAHHBIX, 00BEKTOB;

— BBISABIISATH U OMIMCHIBATH OM3HEC-TIPOIIECCHI MPETPHATHS;

— pa3pabaTbiBaTh JTOKYMCHTAlMIO 10 pa3pabOTKe, MOICPHH3AIMH, BHEIPEHUIO,
COIMPOBOXKICHUIO, SKCIUTyaTallud HH(OOPMAITMOHHBIX CUCTEM;

— TmpeBpamarh HHOOPMALIMIO B 3HAHUS, WX MPUMEHSTh U JICIIUTHCS IOTYUYCHHBIMH
pe3yibTaTamH.



UMemsp HABbIK (NPAKMUUECKUIL ONbIM):

— TPUMEHEHUS TEXHUYECKUX YCTPOWMCTB M KOMIIBIOTEPOB, MCIOJIL30BaHMS 0a3
JAHHBIX, TAKETOB MPUKIIAIHBIX POTPAMM U CPEICTB KOMITbIOTEPHOU rpaduKu JJIst
penieHus npodeccuoHaIbHBIX 33]1ay;

— paboThl B KOMAHJIE;

— CaMOCTOSITEJIbHOM Hay4HO-UCCIIEI0BATENBCKON NIEATEbHOCTH (BKJItOUas aHAIIU3,
COIOCTaBJIEHUE, CUCTEMATHU3AIINIO, aDCTparupoBaHue, MOACIUPOBAHUE, TIPOBEPKY
JIOCTOBEPHOCTH JaHHBIX, IPUHATHUE PEIICHUH U JIp.);

— (GOopMHUPOBaHUS U apTyMEHTAIIUU COOCTBEHHBIX CYXKJIEHUU U MPOeCCHOHATHHON
MO3UIINY;

—  MEXJIUCHUIUIMHAPHOTO MOAXO0/a P PEIICHUH POOIeM;

— WCIOJIb30BAHUS TEXHUYECKUX YCTPOMCTB, ypaBlIeHUS HHPOPMAIIUEH 1 pabOTHI ¢
KOMITBIOTEPOM;

— YCTHOM M NMUCHMEHHOW KOMMYHHUKAIMH JUJIi pabOThl B MEXKIUCUUILTUHAPHOW U
MEXKIYHApOIHOU Cperie.

MecTo npoBeeHUs NPAKTHKHA

[IpakTika OpraHuW3yeTCsi Ha MPOMBIIUICHHBIX NPEANPUATUAX JTUOO0 B HAyYHO-
UCCJIEI0BATENCKUX OpraHu3aIHsX.

B kauectBe 0a3 mid NOpOBEACHUS MPAKTUKH BBITyCKAIONIMMU Kadeapamu
BBIOMPAIOTCSl OpPTaHU3alMK HE3aBUCUMO OT (POpM COOCTBEHHOCTU, COOTBETCTBYIOIIHE
mPO(HITIO MOATOTOBKH CIICIIMAIMUCTOB B BHICIIINX YUEOHBIX 3aBEJICHUSX.

[Ipu BbIOOpEe ©0a3bl TMPaKTUKH HUCIOJIB3YIOTCS OOBEKTUBHBIE KPUTEPHUH,
OIICHMBAIOIIME Han0oJiee BaXKHBIE CTOPOHBI TPEANPUATHS KaK 0a3bl TPAKTUKH CTYICHTOB.
K Takum kpuTepusiMm OTHOCSTCS: oOecriedeHre KBaTU(HUIIMPOBAHHBIM PYKOBOJICTBOM,
OCHAIIIEHHOCTh  MPEANPHUSTUS COBPEMEHHBIM OOOpY/IOBaHMEM U  IPUMEHEHUE
MPOTPECCUBHBIX U AIbTEPHATUBHBIX METOJIUK.

Maructpant mnpoxoauT TMpakTuky Ha kadeapax bIY, B opranuzanusx-
pesunenrax [IBT u npyrux UT-komMmanusx, ydpexaeHUsaX OpraHoB rocyaapCTBEHHOTO
YIIPaBJIEHUS], IPOEKTHO-KOHCTPYKTOPCKUX U HAYYHO-UCCIEA0BATEIBCKUX OPraHU3alHsIX.

[IpumepHBIN MepeyeHb OpraHu3alii, TPEeUMYIECTBEHHO 0a30BbIX, OpraHU3aIli-
3aKa34YUKOB KaJpOB, CICAYIOIIUE:

NOOO "JITAM Cucrems", COOO "XaitKBO Comomenc", UITYII "Aibudi
AiTu Iapx", OAO "Huterpan”, OO0 "ConberCodt", OOO "/lyan Jla6 ben", OO0
"Apuctex Cuctems", OOO "Apuctexk Cucrem3", I'Y "HayuHo-nipakTH4EeCKHUIl LIEHTP
['ocymapcTBeHHOTO KOMUTETa CyneOHbIX dKcnepTu3 Pecryonuku benapycs, OOO "Be6
npoctpancto", WYHIII "CAMCOJIIOIIHC", OOO "HetrKpskepben", OOO
"CKOH/", OO0 "Opuon Codpt", OO0 "Bl Aymutopckue ycayru" (OOO "DpHCT sHA
Aur"), OOO "Kuraiicko-0emopycckuii BBICOKOTEXHOJIOTHYHBIA a’pPOKOCMUYECKUN
HeHTp uccinenoBanuii u pazpadorox”, OO0 "Atomukyc", OO0 "CodprTeko", OO0
"BUUBUAP Ilaptuec", OOO "AptucMenua", 3A0 "Anbda-6anx", ['YO "OcTtpommiiko-
['oponokckast cpeansis 1mkoja", YmopaBieHuHe 10 0OOpa30BaHUIO aJMUHUCTPALIUU
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3aBojickoro paiiona r.Muncka, I'YO "Konoaumianckas cpeasis mkoia" u Jpyrue.

B cuny Hanuuusi y4yeOHOI, Hay4YHO-HCCIIEIOBATEIBCKOW M MPOU3BOJICTBEHHOMN
0a3bl, B OT/ICIBHBIX CIIyJasX MPaKTHKa MOXKET MPOXOAUTH Ha Kadeapax u B 1a00paTopusix
MeXaHUKO-MaTeMaTndeckoro (axkynprera bI'Y.

Maructpantbel JHEBHOW (QOpMBI OOydYE€HHUS MOTYT MPOXOJWTHh TMPAKTHKY B
OpraHU3alMAX 110 MECTY pacipeieICHUs.

[Ipou3BoACTBEHHAs IPAKTUKA TPOBOJUTCA B 8 ceMecTpe OYHOM (POPMBI M 3a04HOM
dbopmbl 00ydeHus. [IpogomKuTENbHOCTD MPAKTUKU COCTABIIAET § HEICIb, TPYJI0EMKOCTh
— 12 3a4eTHBIX €IUHUAIL.

dopMa mpoMEeKyTOUHOM aTTecTanuu — AuddepeHnpoBaHHbIN 3a4eT.



EXPLANATORY NOTE

The program of research internship is a part of the educational program of Master's
degree, implemented in full-time form of education in the specialty 7-06-0533-06
“Mechanics and mathematical modeling” (profilization: theoretical and applied
mechanics).

The program is based on the educational standard of advanced higher education
ESHE 7-06-0533-06-2023 and the curriculum of BSU Ne MS54a-5.4-114/y4. or
11.04.2023.

The internship is aimed at consolidating the knowledge and skills acquired in the
process of theoretical study in the Master's program, mastering the skills of researching
actual scientific and applied problems, solving socio-professional problems, applying
innovative technologies, etc. The internship is aimed at strengthening the knowledge and
skills acquired in the process of theoretical study in the Master's program.

The main aimes of the internship are acquisition by master students of practical
skills, abilities and their preparation for independent professional activity on the received
specialty.

The main objectives of the internship are: mastering and consolidation of
knowledge and skills of master students, obtained in the process of theoretical study,
approbation of the possibility of independent work of the future specialist in the conditions
of specific production, optimization of real technological and other processes, preparation
of technical tasks for design and design documentation, mastering the technology of
designing objects and methods of making design decisions, preparation of materials for
writing a master's thesis.

The educational program of higher education of the second level with advanced
preparation of a specialist, providing the Master's degree, provides for the organization of
the internship on the specialty in HTP resident organizations and other IT companies,
institutions of public administration, design and research organizations. The internship is
aimed at consolidating the knowledge and skills acquired during theoretical study in the
master's program, mastering the skills of working on large-scale projects in IT-companies,
planning professional activities, drafting technical tasks and technical documentation,
working in a team, applying knowledge in the field of information technologies in social,
scientific and other spheres, implementing innovative projects and teaching mathematical
disciplines.

The internship involves the development of professional competencies relevant to
the practical activity of the future specialist, the acquisition of production skills in the
performance of specific production functions, his participation in production activities.
The main principles of the internship are integration of theoretical and professional-
practical, educational and research activities of students. The internship is coordinated
with the profile of the specialty.



The list of planned training results during the internship, correlated with the planned
results of mastering the educational program, includes competencies formed as a result of
the internship, which the student must master in the course of the program.

As a result of The internship the master's student should

know:

- rules of work and safety requirements;

- scientific topics of specialized institutions, on the basis of which the internship is
organized;

- basic methods, ways and means of obtaining, storing and processing information;

- application software packages and computer graphics tools for solving
professional tasks;

- modern methodologies, formalized languages and notations, software tools for
building and describing models of processes, data, objects;

- documentation on development, modernization, implementation, maintenance and
operation of information systems.

be able to:

- adapt to new situations of socio-professional activity, realize the accumulated
experience and their capabilities;

- use the results of scientific research in The internship;

- use global information resources;

- develop practical recommendations on the use of scientific research, plan and
conduct experimental research, investigate the patentability and technical level indicators
of information systems software developments, develop scientific and technical
documentation;

- analyze customer requirements for the use of information systems and document
the results;

- apply modern methodologies, formalized languages and notations, software tools
to build and describe models of processes, data, objects;

- identify and describe business processes of the enterprise;

- develop documentation on the development, modernization, implementation,
maintenance, operation of information systems;

- turn information into knowledge, apply it and share the results obtained.

have a skill (practical experience):

- application of technical devices and computers, use of databases, application
program packages and computer graphics tools to solve professional tasks;

- teamwork;

- independent research activity (including analysis, comparison, systematization,
abstraction, modeling, data validation, decision-making, etc.);

- formation and argumentation of own judgments and professional position;

- interdisciplinary approach in problem solving;

- use of technical devices, information management and computer skills;



- oral and written communication to work in an interdisciplinary and international
environment.



The internship location

The internship is organized at industrial enterprises or research organizations.

As the bases for The internship graduate departments choose organizations,
regardless of ownership, corresponding to the profile of training of specialists in higher
education institutions.

When selecting the internship base, objective criteria are used to evaluate the most
important aspects of the enterprise as a base for the internship of students. Such criteria
include: the provision of qualified management, the enterprise is equipped with modern
equipment and the use of progressive and alternative methods.

The internship is conducted at the BSU departments, HTP resident organizations
and other IT companies, institutions of state administration, design and research
organizations.

An approximate list of organizations, mainly basic, organizations-employers of
personnel, is as follows:

EPAM Systems JLLC, HaiKVO Solutions JLLC, IBM IT Park IPUP, Integral
OJSC, SolbegSoft LLC, Dual Lab Bel LLC, Aristek Systems LLC, Aristek Systems LLC,
State Institution “Scientific and Practical Center of the State Committee of Forensic
Examinations of the Republic of Belarus”, LLC “Web Space”, IUNPP
“SAMSOLUSHNS”, LLC “NetCrackerBel”, LLC “SCEND”, LLC “Orion Soft”, Bl
Audit Services LLC (Ernst & Young LLC), China-Belarusian High-Tech Aerospace
Research and Development Center LLC, Atomikus LLC, SoftTeko LLC, BIVIAR
Partners LLC, ArtisMedia LLC, Alfa Bank CJSC, Ostroshitsko-Gorodok Secondary
School, Education Department of Zavodskiy District Administration of Minsk city,
Kolokoloshenskiy State Educational Institution, Minsk City State Educational Institution.
Minsk, Kolodishchanskaya secondary school and others.

Due to the availability of educational, research and production base, in some cases
the internship can be held at the departments and laboratories of the Faculty of Mechanics
and Mathematics of BSU.

The internship can take place in organizations at the place of allocation.

The internship is conducted in the 8th semester of full-time and part-time study.
The internship duration is 8 weeks, labor intensity of the internship is 12 credit units.

The form of interim certification is differentiated credit.
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INTERNSHIP CONTENT

The internship is aimed at consolidating the knowledge and skills acquired during
theoretical study in the Master's program, mastering the skills of working on large-scale
projects in IT-companies, planning professional activities, drafting technical tasks and
technical documentation, working in a team, applying knowledge in the field of
information technology in social, scientific and other spheres, implementing innovative
projects and teaching mathematical disciplines.

The research internship is closely connected with educational and research work of
the Master student. The content of the internship is determined by the topic of the master's
thesis, as well as the need to study the methods of solving problems corresponding to the
profile of the master's specialty.

During the internship master's students study:

- organization of production, research, design and (or) rationalization work in the
organization;

- results of scientific research conducted in the field of mathematics, mechanics,
informatics in the organization and its subdivisions;

- state of modern information technologies and their use in various spheres of
activity;

- mathematical methods used in informatics, economics, financial activities;

- equipment, apparatus, electronic-computer technology, control and measuring
instruments and tools used in production, in the educational process, scientific research
and practical work;

- methodologies and technologies of system and business analysis for creating
services or applications;

- best practices of the best specialists of the organization;

- creating and ensuring safe and healthy working conditions when working with
computing equipment;

- marketing in the sphere of production of software products and information
services.

In the internship masters students develop and research:

- mathematical structures and models in information, economic, financial systems;

- algorithms and methods of solving problems within the framework of the obtained
mathematical models;

- information technologies and software for solving the obtained tasks;

- automated control systems as a whole and their separate modules;

- neural networks and machine learning models for solving a wide range of applied
problems;

- databases and database management systems;

- computer networks and technologies.

All tasks assigned to the internship should be performed independently by the intern
in close cooperation with the internship supervisor and the staff of the organization.
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Independent work of the trainee should include:

- study of modern mathematical methods, information technologies, software and
hardware on the subject of the internship;

- conducting scientific research to improve and simplify technologies, search for
new approaches and methods of solving the problems under consideration;

- carrying out computational experiments to compare the effectiveness of used and
proposed methods, technologies and algorithms.

By agreement with enterprises or organizations engaged in the development of
modern mathematical methods and information computer technologies, it is possible to
hold seminars at these enterprises or organizations with the duration not exceeding 4 hours
each.

Possible list (as an example) of the internship tasks for master students of the
specialty “Mechanics and Mathematical Modeling”:

- study the design of the technical system under consideration;

- develop a three-dimensional model of the system under consideration;

- develop a finite element mesh and optimize it;

- set the boundary conditions;

- make the settings of numerical analysis;

- analyze the obtained results;

- propose ways to optimize the considered structure from the point of view of

increasing its reliability and durability.
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INFORMATION AND METHODOLOGICAL COMPONENT

Requirements for the content and design of the individual task and the internship report

Before the internship, the internship supervisor from the department makes an
individual task for the master student. The individual task is entered in the internship diary
and signed by the supervisor. A clearly formulated task allows to easily control the course
of the internship, to make changes promptly with minimal deterioration in the quality of
its passage.

Individual task should correspond to the specialty and specialization of students and
reflect the main directions of development of mathematics and mechanics. The topic of
the individual task should be chosen and formulated in such a way that:

- be relevant, i.e. the research and development could have scientific and practical
significance;

- have internal integrity, i.e. not consist of many weakly connected parts;

- the work on the assignment required justification of the decisions made;

- the research and development proposed in the assignment was feasible during The
internship;

- fulfillment of the assignment in full allowed to obtain weighty, justified and
defensible results.

Typically, the task from the department includes the following items:

l. Make a characteristic of the enterprise: indicate its form of ownership,
direction of activity (without disclosing information constituting commercial secrets),
build a model of organizational structure.

2. To formulate the mission and vision of the enterprise, strategic objectives,
which make up the mission.
3. Identify the main and auxiliary business processes, describe them and the

links between them.

4. describe the use of information technology in business processes: computer
hardware, information systems, application software, programming languages,
modeling/design tools used in the enterprise as a whole.

5. Characterize the business unit/project within which individual tasks are
performed: line of business, objectives, hierarchy of objectives. Formulate business rules
and business requirements that reflect the unit/project goal hierarchy.

6. Describe the computer equipment of the unit/project: hardware, operating
systems, information systems, application packages, programming languages. Analyze
the use of IT within the unit/project and its role in meeting business rules.

7. Prepare a brief overview of software products used in the enterprise and a
complete overview of software products used in the department where the student is doing
the internship (general characteristics, functions, required software and hardware, etc.).
Has the enterprise information systems software been specially ordered, or is software
adapted to the specific conditions of the enterprise used? How often and under what
conditions is the software updated?
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8. Formulate the individual tasks set by the head of the internship to the master
student, indicate the position or position in terms of which these tasks are performed, the
place of the tasks in the operational activities of the unit or in the project.

9. Formulate the results of individual tasks: what was done, what means were
used (methodologies, technologies, OS, packages, programming/modeling languages,
literature).

10.  Summarize the results of the internship: what knowledge, skills, abilities,
acquired in the classroom and independently, were used, what new things were learned,
what wishes to study in the master's program appeared as a result of The internship.

As a rule, tasks related to the Master's student's participation in production are set
by the supervisor from the enterprise. Also individual task can be closely related to the
Master's thesis.

To perform individual task it is recommended to use modern literature on applied
system and business analysis of the enterprise. When describing the activities of the
organization it i1s recommended to use IDEF0, ARIS methodologies, when building
models and diagrams - UML modeling language, BPMN notations, etc.

The internship supervisor determines the list of recommended literature for solving
the tasks given directly to the internship.

During the last week of the internship the student makes a written report on the
implementation of The internship program. The report should contain explanatory
illustrations, schemes, drawings and should be 7-14 pages in length.

The report must be signed by the student, the direct supervisor of the internship
from the organization and approved by the head (deputy head) of the organization. At the
end of the internship, the direct supervisor of the internship from the organization draws
up a written review of the student's internship.

The completed diary and report are presented for review to the head of the
internship from the enterprise, organization or institution, who gives a conclusion on its
content. The review should be certified by the seal of the enterprise (organization or
institution).

The internship report shall contain:

- title page;

- task for research the internship;

- table of contents (table of contents)

- introduction;

- the main part of the report;

- conclusion;

- list of used sources;

- appendices.

The form of the cover page of the student's report on the internship is given in
Appendix 1.

The introduction should reflect:

- the purpose, place and time of the internship (weeks);
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- the sequence of the internship, the list of works performed during the internship.

The main part of the report should include:

- description of the organization of work during the internship;

- description of the work done according to the sections of the internship program
and individual task;

- description of practical tasks solved by the student during the research internship;

- analysis of the most complex and characteristic cases studied by the student;

- indications of difficulties that arose during the internship;

- presentation of controversial issues that arose during the internship and their
solution;

- description of job descriptions at the place of the internship.

The conclusion should contain:

- description of the skills acquired during the internship;

- characterization of the legal and regulatory framework, information and software
products necessary for the research internship;

- suggestions and recommendations made by the student during the internship.

The internship report is typed, usually using the Word text editor. It is
recommended to use TimesNewRoman type fonts with the size of 14 points. The number
of characters per line should be 60-70, line spacing - 18 points (1.5 typewriter intervals),
the number of text lines per page - 39-40. The following margin sizes are recommended:
upper and lower margins - 20 mm, left margin - 30 mm, right margin - 15 mm.

It is allowed to use computer capabilities to emphasize definitions, terms, important
features, using different font type: italic, bold, italic semi-bold, highlighting by means of
frames, spacing, underlining, etc.

It is forbidden to use text editing and formatting tools (compaction, correction of
spacing, margins, etc.) in order to change the volume of the work, calculated in pages, to
a greater or lesser extent.

The internship calendar and thematic plan

The internship is at the beginning of the fourth semester, in the second year of
Master's studies. The internship duration is 8 weeks. The labor intensity of the internship
1s 12 credit units.

On the eve of the beginning of the internship, a master student attends the
organizational meeting, which is conducted by the head of the internship from the
department.

On the first working day of the first week of the internship the graduate student
must arrive at the enterprise for the internship. There the master gets acquainted with the
team, conditions and organization of work in the organization, work schedule. Passes
briefing on safety at the responsible for safety in the organization with mandatory
documentation in the safety log. The internship supervisor from the organization is
appointed, the work schedule is agreed upon, the workplace for the internship is allocated.
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There is a preliminary acquaintance with the work of the organization. When using
equipment that is not assigned to the workplace of the trainee, a calendar plan of
movement to workplaces, which is agreed with the staff of the organization.

The first week, in general, is allocated to agree with the supervisor a list of real
practical, research and experimental work, to the performance of which the intern will be
involved, to determine the literature and equipment necessary for their implementation.
Individual tasks of the master's student are identified and formulated. Further it is
recommended to select and study literature, reports and other materials on the subject of
work. Consultations with the supervisor and specialists of the organization.

Then the intern chooses methods of solving individual tasks of a master's student,
develops technologies for the fulfillment of these tasks, as well as performs the
accompanying individual tasks, research and experiments.

At the final stage of the internship the master student draws up the necessary
documentation on the internship.

It is recommended to adhere to the following calendar schedule of the internship,
presented in Table 1.

Table 1.
The
internship The internship content
week
number
1 Arrival at the enterprise. Safety briefing, its documentation. Getting

acquainted with the head of the internship. Agreement of the mode of
work. If necessary, drawing up a plan of movement to workplaces,
coordination of the plan with employees.

Getting acquainted with the work of the organization as a whole.
Drawing up a characterization of the enterprise (mission, vision,
hierarchy of goals).

Identification of the main and auxiliary business processes of the
enterprise. Determination, together with the internship supervisor, of
individual tasks related to the master's student's participation in
production or to the topic of the master's thesis. Formulation of
individual tasks of a master's student, identification of links between
them. Characterization of the unit/project, within the framework of
which the individual tasks of the Master's student are performed.

2-3 Selection of educational, scientific, methodological literature and
internal documentation necessary for the fulfillment of individual tasks
of a master's student. Description and analysis of the use of information
technologies in business processes of the unit/project.

Fulfillment of individual tasks of a master's student. Selection of research
methods. Consultation with staff members, if necessary.
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4-6 Fulfillment of individual tasks of a master student. Development of
technologies of practical fulfillment of tasks. Consultations with the head
of the internship on the selected methodologies and developed
technologies. Preparing a review of software products used at the
enterprise and in the department/project where the internship is
conducted.

7-8 Fulfillment of individual tasks of a master student. Formulation of the
results of individual tasks: what was done, what means were used
(methodologies, technologies, OS, packages, programming / modeling
languages, literature).

Writing of the report and finalization of The internship diary.

Methodological guidelines for students and the internship supervisors

On the eve of the internship, an organizational meeting is held with master's
students, where the goals and objectives of the internship are explained, the necessary
documentation is given: the program of the internship, the voucher (direction to the
organization), the calendar plan of the internship.

Direct management of the research internship of students is carried out from two
sides:

- from the side of the university is the head of The internship from the department,

- on the part of the host organization is a qualified specialist appointed by the head
of the internship by the order of the institution.

The internship supervisor from the department during the internship controls the
arrival and departure of students, assesses the organization of the internship and the
conditions in which it takes place, provides the necessary scientific and methodological
assistance to students through conversations, consultations, assesses the compliance of the
provided students' jobs to the tasks of the internship and their work discipline, checks the
student's report on the internship and allows him to defend.

The internship supervisor on the part of the host organization provides day-to-
day management and control over its progress; acquaints the student with the rules of
internal regulations in force in the organization, his job duties; determines the sequence
and order of the internship, for which he makes with the internship calendar plan,
providing for the implementation of the entire program in the working conditions of the
enterprise; checks and evaluates the report on the internship; gives a characteristic of the
internship.

The main form of training during the internship is the independent work of a master
student, which consists of the following elements: studying theoretical material;
performing specific tasks; conducting research and computational experiments;
formulating conclusions and recommendations.

When working independently, a master student should pay attention to the rationale
and statement of the organization's task, to study the essence of the problems and make
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an attempt to develop proposals for their implementation. It is recommended to take an
active part at all stages of the work, to collect the necessary material for writing a
qualification work.

Before the internship, the student should study the internship program and refer to
the relevant legal normative materials in order to be prepared to perform the assignments
given by the internship supervisor and to solve specific practical issues. Both in
preparation and during the internship, the student should refer to legislation, academic and
scientific literature, current regulatory documentation.

When studying theoretical material, one should proceed to the next section only
after a correct understanding of the previous one. It is useful to keep a list of literary
sources with a brief annotation of each source. It is recommended to widely use the search
for the required information in the Internet, saving the necessary web-addresses.
Conclusions obtained during the study of theoretical material are formalized in the form
of a review with obligatory references to the sources of information.

The fulfillment of specific tasks is of great importance, as it accustoms the student
to the necessary order, discipline, proper planning of working time. The supervisor should
specify the time allotted for the assignment, the type of the required result. The student
should not be overloaded with assignments and should not be given several assignments
at the same time.

When conducting research, computational and other experiments, the student's
ability to apply the acquired knowledge for the first time considered problems. The
supervisor should accurately determine the degree of difficulty in solving the problem and
the capabilities of the trainee. The research or experiment should be concluded with
conclusions and recommendations on the application of the results obtained.

If during the course of the work the student has questions that cannot be solved by
him/herself, he/she should contact the supervisor for advice. The student should specify
exactly what he/she is experiencing difficulty, the nature of the difficulty and the proposed
plan of action.

Functions of the internship supervisor from the department

The internship supervisor from department of the BSU mechanics and mathematics
faculty 1s obliged to:

- check the profile of the master student's intended work at the enterprise
planned for the internship for compliance with the specialty;

- to inform the master students due time about the terms and stages of the
internship, normative documentation accompanying it;

- formulate individual task on the internship taking into account the specifics
of the tasks set at the enterprise;

- check the current implementation of the internship program;
advise students on the internship, report writing;
check the report on the internship;
conduct the defense of the report.
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Current control is carried out by the head of the internship from the department at
the following stages: arrival at the enterprise, the end of the first week, the end of the third
week, the end of the seventh week of the internship.

Functions of the internship supervisor from the enterprise

The internship supervisor from the enterprise is obliged:

- to formalize the enrollment of students in the internship by an order;

- ensure safe working conditions for students and document safety briefings;

- provide students with workplaces and necessary normative and reference
materials in accordance with the internship type;

- organize timely progression of students to their workplaces in accordance with
the recommendations of the internship program;

- advise students

- assist in studying the current normative material, in selecting and analyzing the
material;

- monitor the implementation of the internship program;

- at the end of the internship to check the reports and prepare a characteristic for
each student, which should reflect: the timeliness of students' attendance at the
internship, mastering the skills of practical work, compliance with labor
discipline, etc.

Responsibilities of the student during the internship

l. Prior to the internship to receive from the head of the internship from the
department:

- the internship diary;

- individual task in accordance with the internship program;

- assignment for the internship;

- contract for the internship;

- a travel certificate (for students studying at the expense of the republican budget,
if the internship is outside Minsk).

2. To arrive in due time to the place of the internship, confirming the arrival by
the signature of the head of the organization or the head of the personnel service, certified
by a stamped seal.

3. Under the control of the direct head of the internship from the organization
to carry out the internship program (individual task), reflecting the progress of work in the
section “Brief description of the work performed” of the internship diary.

4. During the last week of the internship to make a written report on the
implementation of the internship program (individual task). The report must be signed by
the student, the direct supervisor of the internship from the organization and approved by
the head of the organization or his/her deputy.

5. At the end of The internship to receive a written review in the diary from the
direct supervisor of the internship from the organization about the internship.

6. Confirm the departure from The internship place with a corresponding mark
in the diary.
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7. To pass the differentiated credit on the internship, having given to the head
of the internship from department the filled diary and other reporting documentation.
8. Submit the diary and report to the department.
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Summarizing the Internship

At the end of the internship, the direct supervisor of the internship from the
organization draws up a written review of the internship of the master student. The review
should contain a description of the work done by the master student, a general assessment
of the quality of his professional training, the ability to contact people, analyze the
situation, work with statistical data, etc.

The mid-term certification of the results of the internship is carried out in the form
of differentiated credit during the first two weeks after the internship in accordance with
the schedule of the educational process.

Differential credit is accepted if the student has the mandatory reporting
documentation which is a completed diary of the internship with a review of the direct
supervisor of the internship from the organization and a report on the implementation of
the internship program. When assessing the results of the student's work on the internship,
the feedback on the work of the student's supervisor from the organization is taken into
account. The evaluation criteria are the relevance of the topic, reliability of the results
obtained, the degree of independent execution of tasks, the amount of work done.
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Appendix 1
BELARUSIAN STATE UNIVERSITY

MECHANICS AND MATHEMATICS FACULTY
Department of Theoretical and Applied Mechanics

ADMITTED FOR DEFENSE
The internship supervisor from the faculty
S.M. Bosiakov

« » 20 r.

REPORT
on passing the internship

Master's student in specialty
7-06-0533-06 Mechanics and mathematical modeling
Profilization: Theoretical and applied mechanics

The internship supervisor from the organization
Director of “MAX” Ltd.

Minsk 20
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I.I. Ivanov

P.P. Petrov
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