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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Muctynuza 51.0.03 O6paboTka 60/bIINX JaHHBIX OTHOCUTCS K 00sI3aTe/TbHOM uacTu 00pa3oBaTe/IbHOM
MIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
YK-2: CnocobeH YK-2.1: 3Haem cmpykmypy YK-2.1: IIpakmuueckoe
ynpase/smb JHCU3HEHHO20 YUK/AA npoekma | 3Haem CmMpyKmypy H#CU3HEeHHO20 | 3addHue DK3aMeH:
NpOEKMOM Ha ecex VK-2.2: Ymeem yuxna npoexma / Knows the Tpaxmuveckoe
amanax e2o . Lo
adanmuposamb dcusHeHHblll  |structure of the project life cycle 5
JHCUSHEHHO20 YUKAA 3acaHue
Yuka noo cneyuguxy
KOHKpemHbIX NPOeKmos
P P VK-2.2:
YK-2.3: Bradeem memooamu
Ymeem adoanmupogamsb
YNnpaeneHust NpoeKmMoM Hd 8cex .
JHCUBHEHHbIU YUK Noo
manax e2o HCUHEHHO20
cneyuguky KOHKpemMHbIX
uKaa. .
4 npoekmoe / Able to adapt the life
cycle to the specifics of specific
projects
YK-2.3:
Bnadeem memodamu ynpaeneHus
NpOeKmMoM Ha 8cex amanax e2o
Jtcu3HeHHo20 Yukia. / Proficient
in project management methods
at all stages of its life cycle.
OIIK-1: CnocobeH OIIK-1.1: Obnadaem OIIK-1.1: IIpaxkmuueckoe
Haxooumn, ¢yHOameHMaabHbIMU O6nadaem 3HaHusiMu 8 obaacmu | 3adaHue SK3AMEH:
opmynuposams u 3HaHUAMU 6 obaacmu Modeneil u Memodo8 npuHAMuS Tpakmuseckoe
pewams akmyanbHble .. P
mamemamuyeckux u petueHull; MOOeaupo8aHus 5
npo6aembl ¥ 3aoaHue
. ecmecmeeHHbIX HAyK, meopuu |OaHHbIX u Modenell obpabomku
npukaaoHol B
MamemMamuxu, KOMMYHUKayuii OaHHblx. / Possesses knowledge
dynoamenmansroii | OMK-1.2: Ymeem in the field of decision-making
uHgpopmamuku u ocywjecme/simb NepeuyHblil models and methods; data
UHGOpMAyUOHHBIX cbop u aHaauz mamepuand, modeling and data processing
mexHono2uli UHmMepnpemuposamb models.
pasnuyHble Mamemamuyeckue
06BeKmbl
OIIK-1.2:
OIIK-1.3: Umeem
. Ymeem ocyujecmensams coop,
npakmuueckuti onbtm pabomot
ouUCMKy U npedeapumenbHyo
C peuwieHuem
p 0b6pabomky dauHbix. / Able to




MamemamuyecKkux 3aoau u
npumeHsiem e2o 8
npogeccuoHanbHou

desimenbHOCMU

collect, clean and pre-process
data.

OIIK-1.3:

Hmeem npakmuueckuli onbim
pazpabomku npoepammHo20
obecneueHusi pewleHus
mamemamuyeckux 3adau 0ns
aHANUMUKU OGHHBIX U NPUHSIMUS]
pewenull. / Has practical
experience in developing
software for solving
mathematical problems for data
analytics and decision making.

OIIK-3: CnocobeH
npogooumb aHaau3
Mamemamuueckux
Modesell, co30a8amb
UHHOBAYUOHHbIE
MemoObl pewleHust
NPUKAAOHbIX

3a0au
npogeccuoHanbHoU
desimesbHOCMU 8
obnracmu
UHopmamuku u
Mamemamu4eckoz20
MOQenupo8aHust

OIIK-3.1: 3Haem memoObl
meopuu an120pummo8s, mMemoob!
CUCMeMHO20 U NPUKAAOHO20
Npo2pammupo8aHus,
OCHOBHble NONOJNMCEeHUs U
KoHYenyuu e obaacmu
mamemamuy4eckux,
UH(OPMAYUOHHBIX U
UMUMAYUOHHbIX Modeell
OIIK-3.2: Ymeem
COOMHOCUMb 3HAHUS 8
obaacmu npoepammupoeaHus,
UHMepnpemayuio
npoYUmMaHHo20, onpedeasms U
€030ae8amb UHPOPMAYUOHHbIE
pecypcbl 2106anbHbIX cemetl,
obpasosamenbHO20
KOHmMeHma, cpedcme
mecmuposaHusi cucmem
OIIK-3.3: meem
npakmuueckuti onbtm
npumeHeHusl pazpadomku
npoepammHo2o obecneveHus u
mecmupo8aHusi NPO2PAMMHbBIX

npodykmos

OIIK-3.1:

3Haem memoobl
npoekmuposaHust, pazpabomxu
U UCNO/Mb308AHUS CUCMeEM
XpaHeHusi OaHHbIX. 3Haem
MemoObl npedeapumenbHO20 U
npobeMHO20 aHaAU3d OaHHBIX. /
Knows methods of designing,
developing and using data
storage systems. Knows methods
of preliminary and problematic
data analysis.

OIIK-3.2:

Ymeem coomHocumb 3HAHUsL 8
obaacmu npoepammupoeaHus,
UHmMepnpemayuro
npouumaHHo2o0, onpedesims U
co30aeamb UHGPOPMAYUOHHbIE
pecypchbl 2n106anbHbIX cemetl,
obpazosamenbHO20 KOHMeHmd,
cpedcme mecmuposaHust
cucmewm. / Able to correlate
knowledge in the field of
programming, interpret what has
been read, identify and create
information resources of global
networks, educational content,
and system testing tools.

OIIK-3.3:

Paspabomka peweHus
npakmuueckotl 3adauu u
peanusayust MUHU-Npoekma Ha
amoli ocHoge / Developing a
solution to a practical problem
and implementing a mini-project

IIpakmuueckoe

3a0aHue

OK3ameH:
IIpakmuueckoe
3a0aHue




on this basis

3. CTpyKTypa U cojep)kKaHHe AUCIUIIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O01yasi TPy/10€MKOCTBb, 3.€. 6
Yacos 1o yue0HOMY IIaHy 216
B TOM 4HC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHSA JIEKIJTUOHHOI'0 THUIIA 32
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHbIe paGoThI) 16
- KCP 2
caMocTosTe/IbHasA padoTa 130
IIpomexyTouHasi aTTecTamis 36

JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pa36e/1aM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog u 8uobl yuebHbIx 3aHamuil)

HaumeHoBaHMe pa3[ernoB U TeM JUCLATUIMHBI Bcero B TOM YHCJIe
Yyachbl
( ) KonrakTHasi pabora (paboTa Bo
B3aUMO/IeHCTBHH C NperojaBaTeneM), Yachl
W3 HUX
3aHATHS CamocTosTe/bHas
CEeMHHAPCKOro pabora
3aHATus THUIa o0yuyarowerocs,
JIeKLMOHHOTO | (TpakTHueckue | Bcero “acel
THMa 3aHsATHsA/Nabopa
TOpPHBIE
paboThI), yackl

b b b b b

0 0 0 0 0
Tema 1. TeopeTHyeckrie OCHOBBI TIDUHSITHS PeLeHHUH. 10 4 2 6 4
Tema 2. TeopeTruecKkyie OCHOBBI U NIPaKTUKa CUCTEM XpaHEeHUs JJaHHbIX 52 8 4 12 40
Tema 3. C60p AaHHBIX 34 2 2 4 30
Tema 4. CtaTUCTHYeCKUM aHaIM3 ¥ BU3yaan3aLjyist 32 8 4 12 20
Tema 5. [laHHBIe KaK OCHOBA NPUHSATHS pPellleHui 50 10 4 14 36
ArTTecrarust 36
KCP 2 2
Wtoro 216 32 16 50 130




Contents of sections and topics of the discipline

Tewma 1. TeopeTrueckyie OCHOBBI IPUHATUS peLlIeHUM.

1.1. KpaTKo 0 Teopyuu CUCTEM U MOZETUPOBAHMUS.

1.2. MHOrokpurepraabHbli aHa/lIn3 U OLleHKa a/lbTepHaTUB.

1.3. Pewienue 3amad ONTHUMHU3aLIUN.

['naBa 2. TeopeTnueckue U NpakTUYeCKre OCHOBBI CUCTEM XPaHEeHUs! JaHHbIX
2.1. PensiippionHbIe 6a3bl JaHHBIX - O0II[¥e TIPUHLMITE TIOCTpOeHus. S13b1k SQL.
2.2. ArperatHble ¥ aHa/IUTHUYeCcKre hyHKIUU.

2.3. IMoazanpockt u CTE (Common Table Expressions).

2.4. ITpoueaypHoe pacumpenue SQL.

Tema 3. COop /IaHHBIX.

3.1. Kiaccudukarus TUTIOB [JaHHBIX.

3.2. CoBpeMeHHOe COCTOSTHUE U TIOJIX0/IbI cO0pa U TipeiBapUTeIbHOM 00paboTKH
3.3. AHa/IM3 JOCTOBEPHOCTUA U OYMCTKA JaHHBIX

3.4. I'pynvpoBKa JjaHHbIX.

3.5. BoibopouHblii c60p [JaHHBIX.

Tema 4. CTaTuCcTUUECKUN aHAU3 U BU3yaau3alysl.

4.1. Knaccudukarys JaHHbIX.

4.2. MogenupoBaHue 1 cO60p JaHHBIX C YUETOM BPEMEHHU.

Tema 5. [laHHBIe KaK OCHOBA TIPUHSATHS pellleHu .

5.1. ITpuHLMIBI Mogenelt TpobiemM MPUHSATHS PeLIeHNH.

5.2. 3apauy ryIaHWMPOBaHUS 3aracoB U MPOU3BO/CTBA

5.3. CeTeBble MO/Ie/d U 3aiaU¥ MIPUHSTUS PelLeHU.

5.4. [IpyuMeHeHMe NMPOrpaMMHBIX CPe/ICTB MOKCKA PALlOHA/IBHBIX pellleHu .

Topic 1. Theoretical Foundations of Decision Making.

1.1. Briefly about systems theory and modeling.

1.2. Multicriteria analysis and evaluation of alternatives.

1.3. Solving optimization problems.

Chapter 2. Theoretical and Practical Foundations of Data Storage Systems
2.1. Relational databases - general principles of construction. SQL language.
2.2. Aggregate and analytical functions.

2.3. Subqueries and CTE (Common Table Expressions).

2.4. Procedural extension of SQL.

Topic 3. Data collection.

3.1. Classification of data types.

3.2. Current state and approaches to collection and pre-processing
3.3. Reliability analysis and data cleaning

3.4. Data grouping.

3.5. Selective data collection.

Topic 4. Statistical analysis and visualization.

4.1. Data classification.

4.2. Modeling and collecting data taking into account time.

Topic 5. Data as a basis for decision making.

5.1. Principles of decision problem models.

5.2. Inventory and production planning tasks

5.3. Network models and decision problems.

5.4. Application of software tools for finding rational solutions.



4. YueGHO-MeTO/jUUeCKOe o0ecrieueHHe CaMOCTOSITe/IbHO PadoThI 00yUaromuxcs

CamocrosTenbHasi paboTa oOyyaroL[uxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3alaHusIM JIJIs1 TeKYIero KOHTPOJISI U MPOMEXXYTOUHOM aTTecTaldy [0 UTOraM OCBOEHHs JUCLIAIUIMHbI
NIpYBe/IeHHBbIM B 1. 5.

CamocTrosTenbHasi paboTa 00y4JaroIXcsi BK/IIOUaeT B cebst TOrOTOBKY K KOHTPOJIbHBIM BOTIPOCaM U
3a/laHUsIM [1J151 TEKYI1Llero KOHTPOJIS ¥ TIPOMEeXXYTOUHOM aTTeCcTal|uy 110 UTOraM OCBOEHUS
JVCLIMTIJIVHBI, TIPYUBE/IeHHBIM B I1. 5.

[ITaromHykoB [1.E. Beibop BapHaHTOB B ITPOEKTUPOBAHKH aIlllapaTHO-IPOrPAMMHBIX KOMIT/IEKCOB:
YuebHO-MeTOqMUeCKOe Ttocobue. — Hwkanii HoBropos: Hwkeropoackuii rocyauBepcurert, 2020. — 87
C.

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Practical task) to assess the development of the
competency YK-2:

1. TTocTpoeHre Mo/ie M pellieHre 3a/lauy O Ha3HaYeHUsTX KOMaH I UCTIOJIHUTe el Ha paboThl

IMocTpouTh MO/ieb U PeIUTh ABYXKPUTEPHUABHYO 3a/jauy O Ha3HaueHUsIX. Pa3MepHOCTh U UCXOAHbIe JaHHbIe
W3MEHUTh B COOTBETCTBHU C KOHKPETHOM IMpeMeTHON 00/1acThio. ITocTpouTh 006/1acTh 3((eKTUBHBIX pelleHUi
(He meHee 5 TOUEK).

2. 3ajaya 0 JIaHUPOBAHWM 3aracoB

Mara3suH 1peccyeT 1 CK/IaAbIBaeT B IMO/0HBI MyCThle KAPTOHHBIE YIIaKOBOUHbIE KOPOOKH 71T UX
noc/enyrolieli mepepaboTku. 3a IeHb MITabeMpyeTcs NATh Mo/A0HOB. CTOMMOCTL XPaHEHHST OJTHOTO MO/IJI0HA
Ha 3agHeM ABope marasuHa coctasiseT 0,10 mosn. B feHb. KoMmaHusi, KOTopasi NepeBO3UT MOAJ0HbI B
nepepadaThIBAIOIINI TIEHTP, YCTaHaBAMBaeT oraty B 100 mosi1. 3a apeHly CBOETO MOrpy30YHOTo
000pyZoBaHUs TUTIOC 3 10JI/1. 3a TePeBO3KYy KaXKA0ro Mo ioHa. M300pa3urte rpaduyecky u3ameHeHue
KOJIMYeCTBa TO/IIOHOB C TeueHreM BpeMeHH U pa3paboTaiiTe ONTUMAaIBHYIO CTPATETHIO IOCTAaBKH MTO/IJOHOB B
riepepabaThIBAFOLHIA TIEHTP.

3. 3ajjaua 0 pelTHHTe DAaHKOB

Ectb fanHble 06 aktiBax 6aHKOB PD, cobpanHeie B (aiiie CSV. TpebyeTcsi Mpon3BeCcTy aHATUTHKY. 1.
CocTaBUTb UHTEPBa/bHBINA BAPUALIMOHHBIN psif. 2. Paccuutath Meguany. 3. [IpescTaBuTh rpaduuecku
TIOJTyYeHHbIe pe3y/IbTaThl. [I/1s BBINOTHEHHs 3a/1auMl 3arpy3uTh JlaHHble B Excel (WH Ipyryo 3/1eKTPOHHYIO
TabsuIy) ¥ chOPMHUPOBATh Pe3y/IbTaThI.

4. Pa3zpaboTKa MporpaMMHOr0 KOMILJIeKCa aHajin3a peidTHHra 0aHKOB.

PaspaboTtaTb IporpaMMHYIO CUCTEMY, KOTOPasi TI03BOJISIeT 3arpy3uTh M aHaIM3UPOBATh Tab/UIy peTHHTa
6ankoB. [TporpaMMHBIN KOMIL/IEKC [J0/KeH paboTaTh ¢ pensiuoHHol 6a3oi ganHbx (CYB/ u miatdopma
pa3paboTKU KIMeHTCKOTo MPU/I0KeHHs — Ha BBIOOP cTyieHToB). [ToicunTaTh pedTHUHT 110 061acTsam
TIPUHAZJIEXKHOCTH OAaHKOB (MCTIO/IB3Ysl aHAMTUTUYeCKUe (DYHKIMN).



1. Building a model and solving a task assignment problem

Build a model and solve a two-criterion task assignment problem. Change the dimensions and initial data to suit
the specific subject area. Build a domain of efficient solutions (at least 5 points).

2. Inventory planning problem

A store presses and stacks empty cardboard boxes onto pallets for recycling. Five pallets are stacked per day.
The cost of storing one pallet in the store's backyard is $0.10 per day. The company that transports the pallets to
the recycling center charges $100 for the rental of its loading equipment plus $3 for transporting each pallet.
Graphically represent the change in the number of pallets over time and develop an optimal strategy for
delivering the pallets to the recycling center.

3. Bank rating problem

There is data on the assets of Russian banks, collected in a CSV file. It is necessary to perform analytics. 1.
Create an interval variation series. 2. Calculate the median. 3. Present the obtained results graphically. To
complete the task, upload the data to Excel (or another spreadsheet) and generate the results.

4. Develop a software package for analyzing bank ratings.

Develop a software system that allows you to upload and analyze a bank rating table. The software package
must work with a relational database (DBMS and a client application development platform - at the students'
choice). Calculate the rating by the areas of bank affiliation (using analytical functions).

5.1.2 Model assignments (assessment tool - Practical task) to assess the development of the
competency OIIK-1:

1. TTocTpoeHue MO/ie/IM U pellieHre 3a/laui 0 Ha3HAuUeHUSIX KOMaH/ | UCTIO/THUTE el Ha paboThl

ITocTpouTh MOZieNb U PeIIUTh ABYXKPUTEPUATBHYIO 33/1auy O Ha3HaueHUsiX. Pa3aMepHOCThL M UCXO/HBIE [JaHHbIE
WU3MEHHTh B COOTBETCTBUM C KOHKPETHOM MpeAMeTHOM 06/1acThi0. TTocTpouTh 06/1acTh 3(hHEKTUBHBIX PeIIeHUH
(He MeHee 5 TOUeK).

2. 3ajava o MJIaHWPOBAHMU 3aMacoB

MarasuH rpeccyeT U CK/Ia/JbIBaeT B MIO//I0HBI ITyCThie KAPTOHHBIE YITAaKOBOUHBIE KOPOOKH /IS UX
noc/eytoleli mepepaboTku. 3a /ieHb MTabenMpyeTcs NATh MoA0HOB. CTOMMOCTL XpaHEHUsT OJJHOTO MO/J0HA
Ha 3a7HeM ABope marasuHa cocrasiseT 0,10 mosn. B genb. KomMriaHust, KOTopasi nepeBO3UT MOAJ0HbI B
riepepadaThIBalOIINIA [IEHTD, YCTaHaBnvBaeT oryiaty B 100 mosi. 3a apeHly CBOETO MOrpy30YHOTO
00opyzoBaHMs TUTIOC 3 /I0JIT. 3@ TEPEBO3KY KaXK/I0ro To/iIoHa. 300pa3uTte rpaduyecku u3MeHeHHe



KOJIMUECTBA TIOZJOHOB C TeYeHHeM BpEMEHU U pa3paboTaiiTe ONMTUMa/bHYIO CTPATETHIO0 JOCTABKH MOJ/JOHOB B
riepepabaThIBAIOLHIA [IEHTP.

3. 3aaua o0 pelTHHre 6AHKOB

Ectb manHble 00 akTrBax 6aHkoB PD, cobpanHkle B daiine CSV. TpebyeTcs pOU3BeCTH aHATUTHKY. 1.
CocTraBUTb MHTEPBA/IbHBIM BapUaliMOHHBIN psAf. 2. Paccuntate Meauany. 3. [IpeactaBuTh rpaduuecku
TroJlyueHHble pe3y/bTaThl. /sl BBINOIHEHUS 3a/lauM 3arpy3uTh AaHHble B Excel (UM [pyTyto 3/1eKTPOHHYIO
Tabsuily) ¥ chOpMUpPOBaTh Pe3y/IbTaThI.

4. Pa3paboTKa MporpaMMHOT0O KOMITIEKCa aHa/li3a peTHHra OaHKOB.

PaspaboTtaTh IporpaMMHY0 CUCTEMY, KOTOpasi TI03BOJISIeT 3arpy3uTh U aHaIM3UPOBaTh Tab/uLy peMTHHTa
OaHkoB. [IporpaMMHBII KOMITIEKC [J0/DKeH paboTaTh ¢ pensiroHHo 6a3oi fanHbiX (CYB/I u nnatdopma
pa3paboTKK KJIMEeHTCKOTO MPU/IOKeHHs1 — Ha BBIOOP cTyAeHToB). [TofcunTaTh peRTUHT 10 00/1aCTSIM
TIPUHA/ITIEXKHOCTA OAHKOB (MCITO/B3YSl aHATUTUYECKHEe QYHKIIN).

1. Building a model and solving a task assignment problem

Build a model and solve a two-criterion task assignment problem. Change the dimensions and initial data to suit
the specific subject area. Build a domain of efficient solutions (at least 5 points).

2. Inventory planning problem

A store presses and stacks empty cardboard boxes onto pallets for recycling. Five pallets are stacked per day.
The cost of storing one pallet in the store's backyard is $0.10 per day. The company that transports the pallets to
the recycling center charges $100 for the rental of its loading equipment plus $3 for transporting each pallet.
Graphically represent the change in the number of pallets over time and develop an optimal strategy for
delivering the pallets to the recycling center.

3. Bank rating problem

There is data on the assets of Russian banks, collected in a CSV file. It is necessary to perform analytics. 1.
Create an interval variation series. 2. Calculate the median. 3. Present the obtained results graphically. To
complete the task, upload the data to Excel (or another spreadsheet) and generate the results.

4. Develop a software package for analyzing bank ratings.



Develop a software system that allows you to upload and analyze a bank rating table. The software package
must work with a relational database (DBMS and a client application development platform - at the students'
choice). Calculate the rating by the areas of bank affiliation (using analytical functions).

5.1.3 Model assignments (assessment tool - Practical task) to assess the development of the
competency OIIK-3:

1. [TocTpoeHre MozieNy M pellieHre 3a/jaur O Ha3HaYeHHUsIX KOMaH/, UCTIOIHUTe el Ha paboThl

[TocTpouTh MOJe/b U PeIlnuThb ABYXKPUTEPUATBHYIO 3a/jauy O Ha3HaueHusix. Pa3aMepHOCTh U UCXOZHbIe JaHHbIe
M3MEHUTb B COOTBETCTBHU C KOHKPETHOM NpeiMeTHOM 00/1acThio. [TocTpouTh 00/1acTh 3 QeKTUBHBIX pPereHuH
(He MeHee 5 TOUEK).

2. 3ajava o IJIaHWPOBAHUY 3aTacoB

MarasuH rpeccyeT 1 CK/IaAbIBaeT B IMOAJ0HbBI MyCThble KAPTOHHBIE YIIaKOBOUHBIE KOPOOKH JJis1 UX
noceytoleli mepepaboTku. 3a /ieHb MTabeMMpyeTcs NATh MoAA0HOB. CTOMMOCTL XpaHEHUsT OJJHOTO MO/J0Ha
Ha 3aZiHeM ABope marasuHa cocrasiseT 0,10 mosn. B geHb. KomMrianus, KoTopas nepeBO3UT MOA0HbI B
riepepadaThIBaIOIINI [IEHTD, YCTaHaBavBaeT oryiaty B 100 mosi. 3a apeHly CBOETO MOrpy30YHOTO
obopyzoBaHUs TUTIOC 3 /I0JIT. 3@ TTIEPEBO3KY KaXK/I0To To/II0Ha. M300pa3uTte rpaduyecky u3meHeHHe
KOJIMUeCTBa TOZJOHOB C TeYeHHeM BpeMeHU U pa3paboTaiiTe ONTUMa/bHYIO CTPATETHIO0 JOCTABKH MO//JOHOB B
nepepadaThLIBAIOIIHIA TIEHTP.

3. 3aaua o0 pelTHHre 6AHKOB

Ectb gaHHbIe 00 akTHBax 6aHKOB P®, cobpaHHbIe B (haiine CSV. TpeOyeTcs MPOU3BECTH aHA/TUTHKY.

1. CocraBuUTh UHTEpBa/bHbIN BapUALMOHHbIH P,

2. PaccuuraTe MeguaHy.

3. TlpeacraButh rpaduuecky oTyUYeHHbIE Pe3y/bTaThl.

[17151 BBITIOJTHEHMSI 3a/1aUy 3arpy3uTh AaHHble B Excel (W ApyTyro 3/1eKTPOHHYO Tabsuily) ¥ chopMHpOBaTh
pe3y/bTaThl.

1. Building a Model and Solving a Task Assignment Problem

Build a model and solve a two-criterion task assignment problem. Change the dimensions and source data to
suit the specific subject area. Build a domain of efficient solutions (at least 5 points).

2. Inventory Planning Problem
A store presses and stacks empty cardboard boxes onto pallets for recycling. Five pallets are stacked per day.

The cost of storing one pallet in the store's backyard is $0.10 per day. The company that transports the pallets to
the recycling center charges $100 for the rental of its loading equipment plus $3 for transporting each pallet.



Graphically represent the change in the number of pallets over time and develop an optimal strategy for
delivering the pallets to the recycling center.

3. Bank Rating Problem

There is data on the assets of Russian banks, collected in a CSV file. It is necessary to perform analytics.
1. Create an interval variation series.

2. Calculate the median.

3. Present the results graphically.

To complete the task, upload the data to Excel (or another spreadsheet) and generate the results.

Assessment criteria (assessment tool — Practical task)

Grade Assessment criteria
pass  3aziaHue BbINOMHEeHO 1osHOCThO / The task is fully completed
fail  3amaHue He BBITTOIHEHO TTOJTHOCTRLIO MM YacTudHO / The task was not completed in whole or in part

5.2. Description of scales for assessing learning outcomes in the discipline during interim
certification

IIIkana oueHBaHusA C(h)OPMHUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeHn
b
chopmu Hey/I0B/IeTBOD YAOBJ/IETBO oYyeHb
TJI0X0 XO0pOo11I0 OT/IMYHO NPeBOCX0/{HO
POBaHH UTe/ILHO PHTe/IBLHO X0po1LIo
ocTH
KoMIIeT
eHIUH
(uHANK
aropa
AOCTHK He 3aUTeHO0 3aYTeHO
eHusl
KOMIIeT
eHLUH)
YpoBeHb
OtcytcTBHE YpoBeHb POBE
o o 3HaHWH B
3HaHUH MuHuManeH | 3HaHUU B obbeme YpoBeHb
TeopeTUUecKoro o] obbeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOTyCTUMBI | COOTBETCTBY obbeme, .
3HaHWUM HIDKe o’ Io11eM 3HaHWUM B
HeB03M0>KHOCTb 1l ypoBeHb IoLeM COOTBETCTB
MHHUMaJIbHBIX o rporpaMme obbeme,
3HaHHS | OLIEHUTb MOJHOTY . 3HaHUM. rporpaMme yIOLL[EM
o TpeboBaHUH. MO/ TOTOBKU TMpeBbILIAOL]e
3HaHUU Hory1ieHo TOJITOTOBKH rporpaMme
Nwmenu mecto . Jony1ieHo M [porpamMmy
BCJIe[ICTBHE MHOTO . HomyteHo TO/ITOTOBK
rpy6ble ommbKu HEeCKOJIbKO MOJTOTOBKH.
OTKasa HerpyobIx HEeCKOJIbKO u. Oumbok
HecylIecTBe
obyuaroierocs ot OLIM60K HerpyObIx HHEIX HeT.
oTBeTa ommbok
omboK




[IpogemoHC
TPHUPOBaHbI
IIpomemoHc PHp
IIpogemoHc | Bce
TIposeMOHC | TPHUPOBaHBI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE yMeHwusl. ITposemMoHCTP
OCHOBHBIE OCHOBHbI®
OrcyTcTBHE OCHOBHBIE PetrieHb! HpPOBaHbI BCe
Ipu pereHun YMEHUSI. YMEHUSI.
MHHHUMAJIbHBIX yMeHUsI. BCE OCHOBHbIe
o CTaH/lapTHBIX Perens! Periens! Bce
YMEHHIA. PeliieHbl BCe | OCHOBHbIE yMeHHUsI.
3aJau He TUTIOBBIE OCHOBHbIE
HeBo3Mo>xHOCTB OCHOBHbIe 3a/lauu C PeiiieHs! Bce
TIPO/IEMOHCTPUDP | 3a/laud C 3a7auu C
OLIeHUTh Ha/luure 3ajaun. OTZeNbHBIM | OCHOBHBIE
Ymenus N OBaHBI HerpyobIMH | HerpyObIMU
YMeHUH BbimosiHeHs! | U 3ajiaun.
OCHOBHBIE omubKamMH. | OIIMOKaMU.
BCJIe[ICTBHE BCe 33/]aHUsI | HecylecTB | BoITomHEHbI
yMeHus. Vimenu | BeimonHeHsl | BbinosiHeHbI
OTKa3za B TIOJTHOM €HHBIMHU BCE 3a/IaHus, B
MecTo rpy6bie BCE BCe 3a/laHusl
oOyuaroiierocst ot obbeMe, HO | HeoueTaM | MOJTHOM
OLIMOKK 3aJaHuis, HO | B MOJIHOM
oTBeTa HEeKOTOpbIe u, obbeme 6e3
He B obneme, HO
c BBITIOJTHEH HeJJ0YeTOB
TI0JTHOM HEKOTOpbIe
HeJoueTaMH | bl BCe
obbeme d
3a/laHuist B
He/loueTaMu
TI0/THOM
obbeme
Nmeetca
OtcyTcTBUE IIpogemoHc [IpogemoHC
MHHUMAJbH IpoaemMoHC
6a30BbIX Ipu pertieHnn . TPUPOBaHbI TPUPOBaHbI
bl Habop TPUPOBaHbI IpogemMoHCTp
HaBBIKOB. CTaH/JaPTHBIX 6a3oBbie HaBBIKU
HaBLIKOB 6a3oBbIe MpOBaH
HeB03MO>KHOCTB 3a7au He HaBBIKH TIPH rpu .
Iist HaBBIKU TIPH TBOPYECKUI
OLIEHWUTh Ha/IMuKMe | TIPOJIeMOHCTPHUD perIeHnH PpelleHrn
Hapbiku perieHust perieHnn MOAXOZ K
HaBLIKOB oBaHbI 6a30BbIe CTaH[apTHBI HeCTaHZapT
CTaH/jaPTHbI CTaH/IapTHBI PeLIeHH 0
BCJ/Ie/ICTBHE HaBbIKU. VIMenu X 3a71au C HBIX 33724
X 33/1au C X 3a7au Oe3 HeCTaH/[apTHBI
OTKa3za MecTo rpy6bie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK U X 3a7au
obyuaroierocst OT | OmUOKU u omboK 1
u HeJJ0UueToB
oTBeTa He/[0ueTaMu He/I0UeTOB
He/l0YeTaMu
Scale of assessment for interim certification
Grade Assessment criteria
All the competencies (parts of competencies) to be developed within the discipline have
outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programme.
excellent All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "excellent",
pass very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",
good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",
satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.
unsatisfactory At least one competency has been developed at the "unsatisfactory" level.
fail —
poor At least one competency has been developed at the "poor” level.




5.3 Model control assignments or other materials required to assess learning outcomes during
the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Practical task) to assess the development of the
competency YK-2

1. TTocTpoeHre MozieM ¥ pellieHre 3a/jaull 0 Ha3HaUeHUsIX KOMaH/| UCTIOJTHUTe/Ie Ha paboThl

ITocTpouTs MOAEeNb U pellinTh ABYXKPHUTePHAIBHYIO 33/lauy O Ha3HaueHUsiX. Pa3aMepHOCTb ¥ UCXOJHBIE JaHHbIe
M3MEHWUThL B COOTBETCTBUM C KOHKPETHOM MpeIMeTHOM 006/1acThio. TTocTpouTh 0671acTh 3(h(heKTUBHBIX PeIIeHUMA
(He mMeHee 5 TOUEK).

2. 3ajaua o JIaHUPOBaHWM 3aracoB

MarasuH rpeccyeT U CK/IaJ[bIBaeT B MO//JOHbI MyCThbie KAPTOHHBIE YIIAKOBOUHbIE KOPOOKHU [I/Isl UX
nocsieayrouieii nepepaboTky. 3a AieHb ITabeMpyeTcs NATh NoAA0HOB. CTOMMOCTb XpaHeHHUs OHOTO MO/[0Ha
Ha 3a/jHeM JIBope MarasuHa coctasisiet 0,10 gosut. B eHb. KommaHusi, KOTOpast IepeBO3UT M0/|I0HbI B
niepepabaThIBaOLINiA 1IeHTp, yCTaHaB/MBaeT oriaty B 100 1osut. 3a apeHy CBOEro IMorpy304Horo
obopyoBaHus TUIFOC 3 10/11. 3@ IePeBO3KY KaK/10ro nozjoHa. M3o6pasure rpaduuecku n3MeHeHHe
KOJIMYECTBA MO/IZIOHOB C TeUeHWeM BpeMeHH U pa3paboTaiiTe ONMTUMabHYH CTPAaTeTHI0 OCTABKH M0/IJOHOB B
repepadaThIBAIOLINIA [IEHTP.

3. 3aaua o pelituHre 6AaHKOB

EcTtb fanHble 06 akTHBax 6aHkoB PD, cobpanHsle B datine CSV. TpebyeTcs MpOU3BeCTH aHATUTHKY. 1.
CocTaBuTh MHTEpBa/IbHbINA BapUaL|MOHHBIH psif. 2. PaccuutaTth Meguany. 3. I1pescraButh rpaduuecku
TIO/TyueHHbIe pe3yJIbTaThl. [I/1s BBITIOJTHEHUsT 3a/jaudl 3arpy3uTh AaHHble B Excel (v ApyTyto 3/1eKTPOHHYIO
tabnuiy) 1 chopMUPOBaTE pe3y/bTaThI.

4. Pa3zpaboTKa MporpaMMHOr0 KOMITJIeKCa aHa/in3a pelTHHTa OaHKOB.

Pa3paboTaTb MpOrpaMMHYIO CUCTEMY, KOTOPasi TIO3BOJISIeT 3arpy3uTh U aHAIM3UPOBATh Tab/MLy peMTHHTa
6aHkoB. [IporpaMMHBIi KOMITIEKC o/pKeH paboTaTh ¢ pensioHHoN 6a3oit faHHbIX (CYB/] 1 nnatdopma

pa3paboTKK KJIMEHTCKOTO MPUIOXKEHHUs — Ha BBIOOP CcTyJeHTOoB). [TofcunTaTh peRTHHT 10 06/1aCTSIM
TIPUHA/IIEXKHOCTA OAaHKOB (MCII0/B3Ysl aHATUTHYeCKre QYHKLN).

1. Building a model and solving a task assignment problem

Build a model and solve a two-criterion task assignment problem. Change the dimensions and initial data to suit
the specific subject area. Build a domain of efficient solutions (at least 5 points).

2. Inventory planning problem



A store presses and stacks empty cardboard boxes onto pallets for recycling. Five pallets are stacked per day.
The cost of storing one pallet in the store's backyard is $0.10 per day. The company that transports the pallets to
the recycling center charges $100 for the rental of its loading equipment plus $3 for transporting each pallet.
Graphically represent the change in the number of pallets over time and develop an optimal strategy for
delivering the pallets to the recycling center.

3. Bank rating problem

There is data on the assets of Russian banks, collected in a CSV file. It is necessary to perform analytics. 1.
Create an interval variation series. 2. Calculate the median. 3. Present the obtained results graphically. To
complete the task, upload the data to Excel (or another spreadsheet) and generate the results.

4. Develop a software package for analyzing bank ratings.

Develop a software system that allows you to upload and analyze a bank rating table. The software package
must work with a relational database (DBMS and a client application development platform - at the students'
choice). Calculate the rating by the areas of bank affiliation (using analytical functions).

5.3.2 Model assignments (assessment tool - Practical task) to assess the development of the
competency OIIK-1

1. TTocTpoeHre Mo/ie M pellieHre 3a/lau O Ha3HaYeHUsTX KOMaH I UCTIO/THUTe el Ha paboThl

IMocTpouTs MO/IeJb U PeIUTh ABYXKPUTEPHUAIBHYO 3a/jauy O Ha3HaueHUsX. Pa3MepHOCTh U UCXOAHbIe JaHHbIE
W3MEHUTh B COOTBETCTBHU C KOHKPETHOM MpeMeTHOM 00/1acThio. ITocTpouTh 006/1acTh 3((eKTUBHBIX pelleHni
(He meHee 5 TOUEK).

2. 3ajaya 0 JIaHUPOBAHWM 3aracoB

Mara3suH rpeccyeT 1 CK/IaAbIBaeT B MMO/JI0HBI MyCThle KAPTOHHBIE YIIaKOBOUHbIE KOPOOKH 1T UX
noc/enyrolieli mepepaboTku. 3a IeHb NITabeMpyeTcs NATh Mo/I0HOB. CTOMMOCTL XPaHEHHSI OJTHOTO MO/II0HA
Ha 3agHeM ABope marasuHa coctasiseT 0,10 mosn. B AeHb. KoMmaHusi, KOTopasi NePeBO3UT MOAJ0HbI B
nepepadaThIBAIOIINI TIEHTP, YCTaHaBAMBaeT oriaty B 100 fosi1. 3a apeHly CBOETO MOrpy30YHOTo
000pyZoBaHUs TUTIOC 3 10JI/1. 3a TePeBO3KY KaXKA0Tro Mo i0Ha. M300pa3ute rpaduyecky u3ameHeHue
KOJIMYeCTBa TO/IIOHOB C TeueHreM BpeMeHH U pa3paboTaiiTe ONTUMAaIBHYIO CTPATETHIO IOCTAaBKHU MTO/IJOHOB B
riepepabaThIBAFOLHIA TIEHTP.

3. 3ajjaua 0 pelTHHTe DAaHKOB

Ectb fanHble 06 aktiBax 6aHKoB PD, cobpanHkle B (aiiie CSV. TpebyeTcsi Mpon3BeCcTy aHATUTHKY. 1.
CocTaBUTb UHTEPBa/bHBINA BAPUALIMOHHBIN psif. 2. Paccuutath Meguany. 3. [IpefcTaBuTh rpaduuecku
To/TyueHHble pe3ysibTaThl. [1/1s1 BBINOHEHUs 3a/jaukl 3arpy3uTh AaHHble B Excel (M Apyryio 3/1eKTPOHHYIO

TabsuIy) ¥ chOPMHUPOBATh Pe3y/IbTaThI.

4. Pa3zpaboTKa MporpaMMHOr0 KOMIIJIeKCa aHajii3a peidTHHra 0aHKOB.



Pa3paboTaTh pOrpaMMHYO CUCTEMY, KOTOpasi TI03BOJISIET 3arPy3UTh W aHAJTM3UPOBAThL Tab/MULy peUTHHTa
6ankoB. [IporpaMMHBII KOMITTEKC [Jo/DKeH paboTaTth ¢ pensiroHHoM 6a3oi fanHbX (CYB/I u nnatdopma
Pa3pabOTKK KIIMEHTCKOTo MPUIOXKEeHHsT — Ha BBIOOD CTy1eHToB). [ToAcunTaTh pEUTUHT TI0 00/1aCTIM
TIPUHA/IIEXKHOCTA OaHKOB (MCITI0/B3Ysl aHATUTUYeCKHe QYHKIVN).

1. Building a model and solving a task assignment problem

Build a model and solve a two-criterion task assignment problem. Change the dimensions and initial data to suit
the specific subject area. Build a domain of efficient solutions (at least 5 points).

2. Inventory planning problem

A store presses and stacks empty cardboard boxes onto pallets for recycling. Five pallets are stacked per day.
The cost of storing one pallet in the store's backyard is $0.10 per day. The company that transports the pallets to
the recycling center charges $100 for the rental of its loading equipment plus $3 for transporting each pallet.
Graphically represent the change in the number of pallets over time and develop an optimal strategy for
delivering the pallets to the recycling center.

3. Bank rating problem

There is data on the assets of Russian banks, collected in a CSV file. It is necessary to perform analytics. 1.
Create an interval variation series. 2. Calculate the median. 3. Present the obtained results graphically. To
complete the task, upload the data to Excel (or another spreadsheet) and generate the results.

4. Develop a software package for analyzing bank ratings.

Develop a software system that allows you to upload and analyze a bank rating table. The software package
must work with a relational database (DBMS and a client application development platform - at the students'
choice). Calculate the rating by the areas of bank affiliation (using analytical functions).

5.3.3 Model assignments (assessment tool - Practical task) to assess the development of the
competency OIIK-3

1. HOCTPOEHI/IE MOJ€E/IN U pellleHue 3d/Jd4i 0 Ha3HAYE€HUAX KOMaH/| HMCIIOJTHUTE/IeH Ha paﬁOTBI

[TocTpouTs MOZe/b U pellinTh ABYXKPUTEPUA/IbHYIO 3a/lauy O Ha3HaueHHsX. Pa3MepHOCTb U UCXOZHbBIE JaHHble

WU3MEHWUTh B COOTBETCTBUM C KOHKPETHOM MpeAMeTHOM 06/1acThi0. TTocTpouTh 06/1acTh 3D HEKTUBHBIX PeIIeHUH
(He MeHee 5 TOUEeK).



2. 3ajaua o NJIaHUPOBAHUM 3aNacoB

MarasuH 1peccyeT U CK/IaJjbIBaeT B IMO/JOHBI MyCThie KAPTOHHBIE YTIAKOBOUHbIE KOPOOKHU ISl UX
nocre/yroireil mepepaboTky. 3a jeHb mTabeupyeTcs MATh MoAA0HOB. CTOMMOCTL XpaHeHHsI OZHOTO MOZA0HA
Ha 3aiHeM JBope MarasuHa cocrasssiet 0,10 gosit. B feHb. Kommanust, KOTOpast IepeBO3UT MO/I0HbI B
niepepabaThIBAOIMI LIEHTp, yCTaHaB/IMBaeT oriaty B 100 o1 3a apeH/y CBOEro MOrpy304HOro
060pyoBaHus TUTFOC 3 ZI0JI/1. 3a TTePeBO3KY KaXKIO0ro mojoHa. Vi3o6pa3suTe rpaduuecky n3MeHeHHe
KOJTUUECTBA TIO/JOHOB C TEUeHHEM BpeMeHH ¥ pa3paboTaiiTe ONTUMAbHYIO CTPATerrio JOCTaBKY TTO/JOHOB B
riepepabaThIBAFOLLUIA [IEHTP.

3. 3ajaua o pelTHHre 0aHKOB
EcTtb fanHble 06 akTHBax 6aHkoB PD, cobpanHbie B datine CSV. TpebyeTcs Mpou3BeCcTH aHATUTHKY.

1. CocTtaBUTh UHTEPBa/bHBIN BapUALMOHHBIN Psif.
2. PaccunraTh Me[uaHy.
3. TlpexacraButh rpadyyecky MoyueHHbIe Pe3yIbTaThl.

[17151 BBITIOJTHEHUS 33/]auu 3arpy3uTh JaHHbie B Excel (umm Apyryro 3/1eKTPOHHYIO Tabmuily) v chopMUPOBaTh
pe3y/bTaThl.

4. loro/THMTE/IbHASA 33/ja4a 0 peTHHIe 0aHKOB (Ha oneHKY "IIpeBoCXoAHO" NMpPH yC/I0BUU
NpaBUIBHOCTH 0CTAIbHBIX 3a/ay).

3arpy3uth Tab/uIly peUTHHTa 6aHKOB B pensiioHHYt0 0a3y AaHHbX (CYB]I — Ha BBIOOD CTYAEHTOB).
IMTofcunTaTh PEUTHHT TI0 00/1aCTSAM TIPUHA/IEXKHOCTH OAaHKOB (UCTIO/B3Ys aHATUTHUECKHE QYHKLIK).

1. Building a model and solving a task assignment problem

Build a model and solve a two-criterion task assignment problem. Change the dimensions and initial data to suit
the specific subject area. Build a domain of efficient solutions (at least 5 points).

2. Inventory planning problem

A store presses and stacks empty cardboard boxes onto pallets for recycling. Five pallets are stacked per day.
The cost of storing one pallet in the store's backyard is $0.10 per day. The company that transports the pallets to
the recycling center charges $100 for the rental of its loading equipment plus $3 for transporting each pallet.
Graphically represent the change in the number of pallets over time and develop an optimal strategy for
delivering the pallets to the recycling center.

3. Bank rating problem

There is data on the assets of Russian banks, collected in a CSV file. It is necessary to perform analytics.



Create an interval variation series.

Calculate the median.

Present the obtained results graphically.

To complete the task, upload the data to Excel (or another spreadsheet) and generate the results.

4. Additional task about bank rating (for the grade "Excellent" provided that the other tasks are correct).

Upload the bank rating table to a relational database (DBMS - at the students' choice). Calculate the rating by
the areas of bank affiliation (using analytical functions).

Assessment criteria (assessment tool — Practical task)

Grade

Assessment criteria

outstanding

YpoBeHb 3HaHUI B 00beMe, TIPeBBIILIAIIEM TIPOTPAMMY MOATOTOBKU. [1po1eMOHCTPHUPOBaHbI
BCe OCHOBHBIE yMeHUs1. PellleHbl Bce OCHOBHBIE 3a/jaul. BhIMO/THEHbI BCe 3a/laHusl, B TIOJTHOM
obbeme 6e3 HefjoueToB. ITpOIEMOHCTPUPOBAH TBOPUYECKUH MOXO0/, K PEIIEHUI0
HecTaHJapTHLIX 3agau. The level of knowledge exceeds the training program. All basic skills
have been demonstrated. All basic tasks have been solved. All tasks have been completed in
full without any shortcomings. A creative approach to solving non-standard tasks has been
demonstrated.

excellent

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOIL[EM TIPOrpaMMe TOATOTOBKH, 6e3 OIMOoK.
[TpofileMOHCTPUPOBAHBI BCe OCHOBHbIE YMeHUs], pPellieHbl BCeé OCHOBHbIE 33/laull C OT/e/IbHbIMU
HeCyI|eCTBeHHBIM HeJ|J0UeTaMH, BBITIO/THEHbI BCe 3aflaHMs B IOJTHOM 00beMe.
[TpoeMOHCTPUPOBAHBI HABBIKY MPU PellleHHH HeCTaHAAPTHABIX 3ajau 6e3 ommbok u
HezioueToB. The level of knowledge in the volume corresponding to the training program,
without errors. All basic skills were demonstrated, all basic tasks were solved with individual
insignificant shortcomings, all tasks were completed in full. Skills in solving non-standard
problems were demonstrated without errors and shortcomings.

very good

YpoBeHb 3HaHW B 00bEME, COOTBETCTBYIOIEM TIPOTPaMMe TMOTOTOBKH. [IomyIieHo
HECKOJIbKO HeCyI|eCTBeHHBIX OIIMOOK. TTpo/1IeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHUS.
PerrieHb! Bce OCHOBHbIE 3a/jauyl . BBITIOJTHEHBI BCe 3a/laHUs, B MTOJIHOM 00beMe, HO HEKOTOPbIe
¢ HezloueTamu. [1poieMOHCTPUPOBaHbI 0a30Bble HABBIKY TP PellleHUH CTaHIapPTHBIX 3a/au
6e3 ommbok u HeouetoB. The level of knowledge corresponds to the training program.
Several minor errors were made. All basic skills were demonstrated. All basic tasks were
solved. All tasks were completed in full, but some had shortcomings. Basic skills were
demonstrated in solving standard tasks without errors and shortcomings.

good

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM TTPOrPaMMe MO/ITOTOBKH. JI0MyITieHo
HECKOJIKO HerpyObIx omuoOoK. [IpoJieMOHCTpHPOBaHbI BCe OCHOBHBIE YMeHUs. PellieHbI Bce
OCHOBHBIE 33/Iau¥ C HerpyObIMU OIIMOKaMu. BhITIO/THEHBI BCe 3a/laHus], B TIOJTHOM 00beMe, HO
HEKOTOpbIe C HeZloueTaMu. [1po/IeMOHCTPUPOBAHbI 0a30BbIe HABLIKY TIPY PEIIEHUHN
CTaHZAPTHBIX 3a/1au ¢ HeKoTopbiMU HeZodetamu The level of knowledge corresponds to the




Grade Assessment criteria

training program. Several minor errors were made. All basic skills were demonstrated. All
basic tasks were solved with minor errors. All tasks were completed in full, but some had
shortcomings. Basic skills were demonstrated in solving standard tasks with some
shortcomings

MuHHMaBHO IOy CTAMBIN YPOBeHb 3HaHUM. [I0MyIIieHO MHOTO HerpyObIX OLIMOKY.
[TpoZieMOHCTPUPOBAHBI OCHOBHBIE YMeHHUsI. PellleHbl TUTIOBBIE 3a/jaull C HETpyObIMU
ombKkamu. BeIroiHeHbI Bee 3a/jaHuist, HO He B MOJIHOM 00beMe. ViMeeTcss MUHMMATbHBIN
satisfactory =~ Habop HaBBIKOB /71 PeIlleHNs] CTaHJAPTHBIX 33/lau C HEKOTOPBIMH HegjodeTaMu. Minimum
acceptable level of knowledge. Many minor errors were made. Basic skills were demonstrated.
Typical tasks were solved with minor errors. All tasks were completed, but not in full. There
is a minimum set of skills for solving standard tasks with some shortcomings.

YpoBeHb 3HaHWH HIDKe MUHAMALHBIX TpeOboBaHui. ViMenu MecTo TpyObie ommbku. TTpu
pelLleHrH CTaHJapTHBIX 3aZiay He MPOJeMOHCTPUPOBaHbI OCHOBHBIE yMeHusl. Vimenn MecTo
unsatisfactory rpy6sie omm6ku. The level of knowledge is below the minimum requirements. There were
gross errors. Basic skills were not demonstrated when solving standard problems. There were
gross errors.

OtcyTCTBHE 3HaHWI TeOpPeTUYeCKOro MaTeprana. HeBo3MO)KHOCTD OL|eHUTD TIOJTHOTY 3HaHUN
BCJIe/ICTBHE OTKa3a 0Oyuaromerocsi ot otBeta. OTCYyTCTBHE MUHHUMA/IbHBIX YMEHHUH .
HeB03MO>KHOCTb OLIeHUTb Ha/lM4re YMeHHUH BC/le[iCTBUe OTKasa 00yyvarolerocst oT oTBeTa.
OTcyTcTBUe BaajieHus1 MaTepuanoM. HeBo3MOKHOCTb OLIEHUTh HaJIMUMe HAaBBIKOB BCJIE/CTBHE
poor oTkKa3a obyuatomerocs ot orBeta. Lack of knowledge of theoretical material. Inability to
assess the completeness of knowledge due to the student's refusal to answer. Lack of
minimum skills. Inability to assess the presence of skills due to the student's refusal to answer.
Lack of mastery of the material. Inability to assess the presence of skills due to the student's
refusal to answer.

6. YueGHO-MeTOfMUeCKOe M HH(OPMaLMOHHOE o00ecrieyeHNe JUCIMILTHHBI (MO/y/151)

OcHOBHas1 MTeparypa:

1. Taxa X3mau A. BeesieHue B vcciejoBaHue orepaiiyii : B 2 KH. KH. 1/ mep. ¢ anr. B. §1. AnraeBa [u
ap.]. - M. : Mup, 1985. - 479 c. : un. - 2.30., 3 3K3.

2. Caatu Tomac JI. IIpuHsTHe pellieHUl : MeTO/ aHa/IM3a uepapXxuii / rep. c aHrJj. P. I'. Baunazse. - M. :
Paguio u cBsizb, 1993. - 314, [1] c. : un. - ISBN 5-256-00443-3 : 300.00., 2 3K3.

3. Horun Bnaguvup mutpueBuu. IIprHsATHe pellieHM B MHOTOKpUTEPHUaIbHOW Cpejie : KOJIMYeCTB.
nogxon. - M. : @usmariur, 2002. - 176 c. : 20 . - ISBN 5-9221-0274-5 : 18.00., 1 3k3.

[oronHuTebHast IUTeparypa:

1. KpbutoB B. B. Bosbliie faHHbIe U WX TIPUIOXKEHUS B 37IEKTPOIHEPTeTHKe : OT OM3HeC-aHa/IUTHKHU 0
BUPTYa/IbHBIX 3/IeKTpoCTaHIK. - M. : Hobenb TIpecc, 2014. - 168 c. : ui. - ISBN 978-5-519-02625-3 :



100.00., 4 k3.
[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):

CYB[ PostgreSQL
[TakeT uHekHOM onTuMU3anuu LP_Solv

PostgreSQL DBMS
LP_Solv Linear Optimization Package

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueOHbIe ayAUTOPUU [I/ISI TIPOBeZIeHUs] YueOHBIX 3aHATHM, TMpeAyCMOTPeHHBIX 0Opa3oBaTe/bHOU
MPOTpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefCcTBaMH 00yueHUs, KOMITbIOTepaMH.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [JOCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/bHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noArotoBKy/crieriianbHOCTH 02.04.02 - Fundamental Informatics and Information Technology.

Agropsl: HlanomurkoB Jmutpuii EBrenbeBuy, KaHaugaT (prU3NKo-MaTeMaTUUeCKUX HayK.
3aBeaytroumii kKadeapoii: bapkanoB KoHcTaHTHH AjieKcaH/IpOBUY, JOKTOP TEXHUUYECKUX HayK.

[Tporpamma of06peHa Ha 3acefjaHuy MeToAnueckoi Komuccru ot 02.12.2024, mpotokon Ne 5.
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