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Paznen 1. Ilenn u 327244 0CBOEHHUA TUCHUILIHHBI

Llenpl0 OCBOEHMSI TUCHMIUIMHBI SBISETCS (POPMUPOBAHHE COBPEMEHHOM METOJOJOTHH U
TEXHOJIOTHI aHajdu3a JaHHBIX ¥ (OPMHUPOBAHHE HABBHIKOB aHAJM3a JAHHBIX C IIEJBIO pa3paOdOTKH
AJITOPUTMOB MATCMATHYCCKOI'O 06ecnequI/m I/IH(I)OpMaI_[I/IOHHbIX CUCTEM.

3amauu, pemaeMpie B X0/1¢ OCBOCHUS TPOTrPaMMbl TUCITUILIAHBIL:

— O3HAaKOMHUTH OOYYAIOMIMXCSI C TEXHOJOTHSIMM aHalIM3a JaHHBIX, CO chepaMu MPUMEHEHHS
CTATUCTUYCCKUX METOJIOB aHAJIN3a JJAHHBIX B HHPOPMAIIMOHHBIX CHCTEMAX;

— chopMupoBaTh HAaBBIKM peIIeHUS MPO(ecCHOHAIBHO-OPUEHTHPOBAHHBIX  3a/1a4  C
MIPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHI 00pabOTKH U aHaIM3a JIaHHBIX.

Paznes 2. I[lnanupoBanue pe3yibTaTOB 00y4eHUs! N0 JMCHHUILJIMHE, COOTHECEHHbIE ¢
IJIAHUPYEMBbIMH Pe3y/IbTaTaAMH 0CBOCHHs 00pa30BaTe/bHON MPOrpaMMbl

Kon

KOMIICTCHIIHN

DopmMyJIMPOBKA
KOMIIeTEeHIIUH

NHankaTopbl 1OCTHKEHUS] KOMIIETEHIIHT

OIIK-6

CrocobeH
aHAIIM3UPOBATH U
pa3palaTbIBaTh
OpraHHU3aIOHHO-
TEXHUYECKHE U
SKOHOMHYECKHUE
IIPOLIECCHI C
MIPUMCHCHHEM
METOJIOB CUCTEMHOIO
aHajau3a u
MaTeMaTHYECKOT0
MOJICTTUPOBAHUS

HMOIIK-6.1. 3HaTh OCHOBBI TEOPHH CUCTEM U CHCTEMHOTO
aHanu3a, TUCKPETHOM MAaTeMAaTUKH, TEOPUU BEPOSATHOCTEN
1 MaTeMaTU4YECKON CTaTUCTUKHU, METOJ0B ONTHMHU3ALUU U
WCCIICIOBAHUSL ~ OlE€palMii, HEYETKUX  BBIYMCICHUH,
MaTeMaTUYECKOr0 U UMUTAMOHHOIO MOJEIMPOBAHUSA Ha
0a30BOM ypOBHE

HNOIIK-6.2. YMeTh NPUMEHSTh METOJbI TEOPUH CUCTEM U
CHUCTEMHOTI'0 aHAJIN3a, MATEMAaTUYECKOT O, CTATUCTHYECKOTO
W UMMUTALMOHHOTO MOJIEIMPOBAHUS MJIs aBTOMaTU3aluU
3aJad TPUHATHS PEIICHUH, aHaau3a WH(POPMAIMOHHBIX
MOTOKOB, pacuyéra SKOHOMHUYECKOH HS(PPEKTUBHOCTH U
HaAEKHOCTH HMH(OPMALIMOHHBIX CHCTEM TEXHOJIOTMH Ha
06a30BOM ypOBHE

IIK-5

Crocoben
OCYIIECTBIISTh
MIPOCKTHPOBAHKE
CTPYKTYp JaHHBIX, 0a3
JAaHHBIX

HIIK-5.1 3nars:

Metoabl U CpeacTBa MPOEKTHPOBAHUSA KOMIIBIOTEPHOIO
MPOrpaMMHOTO 00eCTIeUeHUs

HIIK-5.2 YMmerb:

[IpumeHsaTh METOIBI U CpEACTBAa IMPOEKTHPOBAHUS
KOMIIBIOTEPHOI'O MPOTPaMMHOIO 0OecreueHusi, CTPYKTYp
JTAaHHBIX, 023 JaHHBIX, IPOrPAaMMHBIX HHTEp(hENHCOB

Pa3nea 3. MecTo 1MCHMIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Jucuumnnba «CucTeMbl aHaiM3a JaHHBIX» HM3ydaeTcss B 6 ceMecTpe O4HOM M B 7 cemecTpe
3a04HOM (opM oOyueHus, otHocutcs K bioky b.1 «/lucuumnunsl (Mmogynu)», «Hacts, popmupyemas
y4acTHUKaMU 00pa3oBaTeNbHBIX OTHOIICHUNY», «Jlucuumuuuel (Momynu) mo BwiOOpy 2 (/1B.2)
oOpa3oBarenpHOM MporpaMMbl 1o HampapieHuto noaroroBku 09.03.03 IlpuximagHas wHPOpMaATHKA
(YpoBeHb OakanaBpuar), HalPaBICHHOCTH (MPO(UIE): «AHAIU3 TaHHBIX)»

Pa3nea 4. O0beM (TPyA0eMKOCTB) M CIHHIIIHHBI
(o0masi, mo BUAAM y4eOHOIi padoThl, BUJIAM NMPOMEKYTOUHOM aTTeCTALMHU)

TpyroeMKOCTh AUCHUIIMHBI U BBl Y4eOHOM HATPY3KHU

Ha 04HO# (hopme 00yUeHUs

Kypcosoe | Camoctos . KonTpos,
IIpaxTrueckue Texymmit
3.e. | Utoro | Jlekuun MIPOEKTUPO | TeIbHas IIPOMEKYTOUHAsS
3aHSATUSA KOHTPOJIb
BaHUE pabota aTTecTanus
6 cemectp
4 | 144 | 26 | 26 | 56 | | 36




DOK3aMeH

Ha 3204HOI1 opMe 00yUeHMsI

Kypcosoe | Camocto . KonTtpoub,
[IpakTuueckue Texymmit
3.e. | Uroro | Jlekuun IIPOEKTUPO | ATEIbHAA IIPOMEKYTOUHAS
3aHATUS KOHTPOJIb
BaHHE pabota aTTecTalus
7 cemecTp
36
4 144 4 8 96
DK3aMeH
TemMaTuyecKHuil NJIAH IUCHUTIIUHbBI
Ounas ¢popma o0ydeHus1
Paznensl / Tembr Jlex | IIpaktuue | Camocrosite | Teky | Kontponb, | Bcero
1005051 CKHE JbHAs LU | IPOMEXKYTO | 4YacoB
3aHATUSA pabota KOHT YyHas
poJb | arrecranus
6 cemecTp

Pa3znen Nel. «O01masi XapakTepucTHKA CHCTEM aHAJIN3a JaHHbIX. O0padoTKa JaHHBIX C
noMoIbsIo o0uéanorexku Pandasy»

Tema 1.1. Cucremsl aHanu3a

3 3 6 12
JaHHBIX
Tema 1.2. CraTucTuyeckue 3 2 6 11
MeToabl Ouonmoreku Pandas.

Pasznen Ne2. «Busyaauszanus ¢ nomombio 6udauorek Matplotlib u Seaborn»
Tema 2.1. IlocTpoerne rpadukoB
Y BU3YaJIU3alHsl C TOMOIIBIO 3 2 6 11
oubmmorexkn Matplotlib.
Tema 2.2. ITocTpoenue rpagukos
U BU3yaJIU3alMsl C TOMOLIbIO 3 2 6 11
oubanorexu Seaborn.
Pazjnen Ne3. «Metoabl MammMHHOT0 00y4yenust onbauorexkn Scikit-Learny
Tema 3.1. 3HaKOMCTBO ¢
oubmmorexon Scikit-Learn. 3 2 6 1
Tema 3.2. MeTosl
Kiaccuukanuu ONOIMOTEKN 3 3 6 12
Scikit-learn.
Tema 3.3. Metpuku kauecTBa
KJaccuduKanuu B OubIroTEKE 2 3 5 10
Scikit-learn.
Tema 3.4. MeTobl
KJIacTepu3aluu OMOINOTEeKH 2 3 5 10
Scikit-learn.
Pa3znen Ned4. «MeToabI CTATHCTHYECKOI0 aHAJIN3Aa OnoJnoTeku StatsModels»

Tema 4.1. IToctpoenue JIMHEHHBIX 2 3 5 10
PErpecCHOHHBIX MOJIENEH.
Tema 4.2. Ananus u
IIPOrHO3MPOBAaHUE BPEMEHHBIX 2 3 5 10
PSIOB.
DK3aMeH 36 36




| Mi'Toro no IMCIMILIAHE | 26 | 26 \ 56 \ \ 36 | 144 |
3aounas popma 00yyeHuUs
Paznensr / Temsr Jlex | Ilpaktuue | Camocrosite | Texy | Konrpons, | Bceero
U CKHe JbHAs MUK | TPOMEXYTO | 4YacoB
3aHATHUS pabota KOHT YyHast
poJb | aTTecTalysl
7 cemecTp

Pazgean Nel. «O0masi xapakTepucTHKa CHCTEM aHAJIM3A JaHHbIX. O0padoTKa TaHHBIX €
nomMoubIo 0undoauorexku Pandas»

Tema 1.1. Cuctembl aHanusa

1 1 10 12
JIAHHBIX
Tema 1.2. CraTucTuyeckue 1 10 11
MeToabl Oubnmoreku Pandas.

Paznea Ne2. «Buszyanuszanus ¢ nomoumbio 6moaunorexk Matplotlib u Seaborn»
Tema 2.1. IToctpoenue rpadukon
Y BU3YyaJll3alysi C IOMOLIbIO 1 10 11
oubmotexku Matplotlib.
Tema 2.2. IlocTpoerne rpagukoB
Y BU3YaJIU3alHsl C TOMOIIBIO 1 10 11
oubanoTexu Seaborn.
Paznea Ne3. «MeToabl MaIIMHHOTO 00yueHns onoanorexku Scikit-Learn»
Tema 3.1. 3HaKOMCTBO C
ouobmmorexont Scikit-Learn. 1 10 11
Tema 3.2. Metoabl
KIIacCU(pUKAIUU OMOTHOTEKN 1 10 11
Scikit-learn.
Tema 3.3. Metpuku kauecTBa
kiaccudukanuu B OMOIMOTEKE 1 9 10
Scikit-learn.
Tema 3.4. MeTonsl
KJIacTepU3alnK OUOIMOTEKN 1 9 10
Scikit-learn.
Paznen Ned. «MeToabl CTATHCTHYECKOr0 aHAIN3a Ouoauorexn StatsModels»

Tema 4.1. IlocTpoeHne MTMHEWHBIX 1 1 9 11
pPErpeCCHOHHBIX MOJIETIEH.
Tema 4.2. AHanu3 u
IIPOrHO3MPOBAHUE BPEMEHHBIX 1 9 10
PSIOB.
DK3aMeH 36 36
HToro mo IUCIUILINHE 4 8 96 36 144

CTpyKTypa H coiep:KaHHe U CIUNITHHBI

HanmeHoBaHMe pa3aeioB U TeM

Coaep:xaHue TeMbl

Pazjnen Nel. «O0masi XapakTepucTHKA CHCTEM aHAIN3a JaHHbIX. O0padoTKa TaHHBIX C
noMoub 0ubdanorexu Pandasy

Tema 1.1. CucTeMbI aHann3a JaHHBIX

IlonsTe cucTeMBI aHaAIHU3a JaHHBIX. q)yHKHI/II/I CUCTEM
aHaJIn3a JaHHBIX. KJ'IaCCI/I(I)I/IKaLII/IH CHUCTCM aHaJIM3a JaHHBIX.

Tema 1.2. CtaTCcTHUECKIIE METOJIBI
oubnuorexu Pandas.

Brruucnenue onucarenbHbIX CTATUCTHK. MeTOIbI
BBIYHCIIEHUS CTAaTUCTUYECKUX Nokazarenei. Koppemsuus u
KoBapuanus. ['pynnupoBka naHHbIX. Juckpernsanus
naHHbIX. Cpe3bl JaHHBIX

5



HaumeHoBaHue pa3iesioB M TeM

\ Coaep:xaHue TeMbl

Paznea Ne2. «Buzyanuszanusi ¢ nomombio 6mosauorexk Matplotlib u Seaborn»

Tewma 2.1. IToctpoenue rpadpukoB u
BU3YaJIU3aIHsl C TOMOIIBIO
oubmotexku Matplotlib.

Jlunetinbie rpaduxu. [Tapamerpsr HacTpoiiku. Cton0uaras,
Kpyrosas nuarpammel. [IapaMeTpsl HACTPONKH.
I'uctorpammel. [Tapamerpsr HacTpoiiku. ['paduk «smmk ¢
ycamm». [lapamerpsl HacTpoiiku. ['paduku mioTHOCTH 1
KOHTYpHBIE 'paduKH.

Tema 2.2. IlocTpoenue rpagukoB u
BU3YyaIN3aIHsl C TIOMOIIBIO
o6ubmmorexu Seaborn.

I'mcrorpammel. [Tapamerpel HacTpoiiku. TernoBas kapra
koppensnuu. Tabnauna kKo3hGUIHESHTOB KOPPEIAIun
HE3aBUCUMBIX IEPEMEHHBIX C 3aBUCUMOM ITIEPEMEHHOM.
Toueunas quarpamma. [Tapamerpsl HacTpoiiku. ['paduk
«amuk ¢ ycammn». [lapamerpsl HacTpoliku. [loctpoenne 3D-
JquarpaMmbl paccenBanusl. CKpUIIMYHas JuarpaMma.

Paznea Ne3. «MeTtoasl MalnmHHOT0 00yuenust omdamnorexn Scikit-Learn»

Tema 3.1. 3HaKOMCTBO C
ouoimorexo Scikit-Learn.

Mertoabl oubmuoreku Scikit-learn. MeToapl MallIMHHOTO
o0ydeHus: 00ydeHHUE C yunuTeaeM, oOydeHne 0e3 yIuTes.
MeTo 161 MAaITMHHOTO 0OYYCHUSI.

Tewma 3.2. MeTob! KnaccupuKaum
o6ubmauorexnu Scikit-learn.

Jloructuueckas perpeccus. TecroBas, BaIMJallMOHHAS U
oOyuaromast BeIOOpku. HenooOyuenne u nepeodydeHue.
Perynsapusanus B 3aaue perpeccuu. JlepeBbs perieHui.
AnroputMmsl peanusauuu. Ciyyaiinsle jeca. baliecoBckas
kiaccudukanus. I'pagueHTHbIN OyCTHHT

Tema 3.3. Metpuku kauecTBa
kiaccudukanuu B OMOIMOTEKE
Scikit-learn.

Cpennuii MOy OIIMOKH, CPETHSS KBaIpaTHIHAs ONTHOKA.
Koaddunuent nerepmunanmu. Matpuiia omuook. [oss
npaBWIBbHBIX 0TBeTOB. ROC-KpHBasi, IIomamb moja KpUBOH.
Metpuku TPR, FPR.

Tema 3.4. Mertozbl KIacTepu3anuu
ouoimorexu Scikit-learn.

ArOMepaTUBHBIN aITOPUTM KacTepu3auuu. JlennorpamMmma.
Meton k-cpenHux. MeTpruku KauecTBa KiacTepUu3aluu.
CHMKEHUS pa3MEPHOCTH MaTPHUILIbI IPU3HAKOB.

Pa3znen Ned4. «MeToabl CTATHCTHYECKOT0 aHAJIN3a OnoJnoTeku StatsModels»

Tewma 4.1. IlocTtpoeHue TMHEHHBIX
PErpecCUOHHBIX MOJENEH.

MHoOXecTBEeHHas TUHENHas perpeccus. MeTpuku KadecTBa
Mozenu. IloctpoeHue perpeccuu ¢ KaTeropualbHbIMUA
IIEPEMEHHBIMU.

Tema 4.2. Aganus u
MIPOTHO3UPOBAHNE BPEMEHHBIX
PAIOB.

ABtokoppenaunonsslie ¢pynkuuu. Tect Juku-dynnepa.
[Toctpoenne ARIMA-monenu. Beibop napamerpoB ARIMA-
MOJEIIH.

3anarus CEMHUHAPCKOI'o TUIIA

(IlpakTHYecKHue 3aHATHA)

OO0mue pekoMeHAAINK M0 MOATOTOBKE K MPAaKTHUECKUM 3aHATusAM. [Ipu moaroroske k padbore
BO BpeMsl MPOBEJCHUS 3aHATUM MPAKTUYECKOTO THUIIA CIEAyeT OOpaTWTh BHUMAaHUE Ha CIEAYIOIINE
MOMEHTHI: Ha MpoIlecC MPEABAPUTENBHON MOATOTOBKH, Ha pabOTy BO BpeMsi 3aHATHSA, 00pabOTKy
MOJYYECHHBIX PE3yJbTaTOB, UCIIPABICHUE MOJYYECHHBIX 3aMeuyaHuil. [IpeaBapurenbHas mOATOTOBKA K
y4eOHOMY 3aHSITHIO MPAKTUYECKOTO THUIMA 3aKI0YaeTcs B M3YUYEHHUU TEOPETHUYECKOTO MarepHhaia B
OTBEJCHHOE JIJIsS CAMOCTOSTEIILHON PabOThI BpeMsi, 03HAKOMJICHHE C HMHCTPYKTUBHBIMU MaTepuaIaMu ¢
LIEJII0 OCO3HAHUSA 3a/1a4 3aHATHS.

PaGoTa Bo Bpemst IpOBEICHHMS 3aHATHS TPAKTUIECKOTO TUTIA BKIIFOUAET HECKOIHPKO MOMEHTOB: a)
KOHCYJTBTUPOBAaHUE OOYYArOMIMXCSA MPENOAaBaTesIMU C IIENbI0 MPEIOCTAaBICHUsT HCUEPIBIBAOIIEH
nH(popManuu, HEOOXOIUMOMN JJII CAMOCTOSTEIHLHOTO BBITTOJTHEHUS TMPEAJIOKEHHBIX TMPENnoaaBaTesieM
3aa4, 0) CaMOCTOSITENIbHOE BBHITIOTHEHHE 3aJlaHuil coriiacHO 0003HAaYeHHOW Yy4eOHO# mporpaMMoit
TEMaTHKHU.



Pasznea Nel. «O0mas xapakTepucTHKAa CHCTEM aHAJIU3A TaHHBIX. O0padoTKa TaHHBIX C
noMouib 0ubdanorexu Pandasy
Tema 1.1. CucteMbl aHaIN3a TaHHBIX
1. Python (Pandas/Scikit-learn), R, KNIME, RapidMiner, Tableau, Power Bl — o kpurtepusm:
OTKPBITOCTh, THOKOCTb, BU3yanu3aius, ML-BO3MOXKHOCTH, TOPOT BX0/1a
2. Ycranoska Jupyter Notebook / Google Colab, UMnopT 1 niepBUYHBI OCMOTP OTKPBITOIO JaTaceTa
(Hanpumep, titanic.cSvV WM iris.cSV).

Tema 1.2. Cratuctuyeckue MeToasl ononnorexku Pandas
1. J{nst uricnoBbix cronb6ios: mean(), median(), std(), quantile(), st kareropuaibpHbix: value counts(),
mode().
2. Wcionb3oBate groupby() aiis aHaIM3a JaHHBIX 10 TpyIaM (HarmpuMmep, CpetHss 3apiiara 1no
otnenam), [[puMeHUTh HECKOIBKO arperaTHbix (\yHKIUH OJJHOBPEMEHHO.
3. O6napyxenue (isnull().sum()), ¥ nanenue (dropna()), 3anonuenwue (fillna() ¢ Mmenuanoi/mMooi).

Pasznea Ne2. «Buszyanmszauus ¢ nomompio 0udauorek Matplotlib u Seaborn»
Tema 2.1. ITocTpoenue rpadMKoB U BU3yasn3anus ¢ momonisio Matplotlib
1. JIunetinbiit rpaduk (plot), 'mcrorpamma (hist), Cronbuaras quarpamma (bar), Jluarpamma
paccesinus (scatter).
2. 3aronoBKH, IOJIITUCHU OCEH, IereH1a, ceTKa, 11BeTa, pasmep ¢urypsl, Coxpanenue B (aiin (savefig).

Tema 2.2. IToctpoenue rpadMKoOB U BU3YyaIU3aIlHsl ¢ TOMOIIbI0 Seaborn
1. Boxplot, violin plot, strip plot mst cpaBaenus pacnpeaenennii, Countplot st KaTeropuaIbHBIX
JTAHHBIX.
2. Pairplot muist Bcex map nepeMenHbix, Heatmap koppensimonnoit marpuiis (df.corr()), Jointplot
(scatter + rucTorpaMmsl).

Paszpnen Ne3. «Metoabl MAaIIMHHOTO 00y4enust Ondauorexn Scikit-Learn»
Tema 3.1. 3HakoMcTBO ¢ OuOIMoTekoil Scikit-learn
1. 3arpys3ka load_iris, load_boston (wmu fetch_california_housing), Paznenenue na npusuaku (X) u

LIETIEBYIO TIEpEMEHHYIO (Y).
2. Ucnonb3oBanue train_test split a1 coznanus oOyyaromiei 1 TeCTOBOM BEIOOPOK.

Tema 3.2. Mertoss! knaccudukaru B Scikit-learn
1. Jloructuueckas perpeccus (LogisticRegression), Meton k 6nmkaiiimumx coceneit
(KNeighborsClassifier), JlepeBo pemenuii (DecisionTreeClassifier).
2. [lpenckazanue Ha TECTOBOM BEIOOPKE U MIEPBUYHAS OIEHKA (HAIIPUMEp, SCOre).

Tema 3.3. MeTpuku kauecTBa KiacCUPHUKAUU
1. Tounocts (accuracy_score), Marpuna omub6ok (confusion_matrix), Precision, Recall, F1-score
(classification_report).
2. IToctpoenue confusion matrix heatmap ¢ momomsto Seaborn.

Tema 3.4. MeTo1bl KIacTepHu3aluu
1. [Ipumenenne KMeans k naracety 6e3 MeTOK (Hampumep, iris 0e3 species), BeiOop onTumansHOro
qucia KJIACTepOB MO METOY «JIOKTs» (inertia ).
2. [Toctpoenue scatter plot ¢ mBeramu kiactepoB (s 2D-nipu3HaKoB).

Paszpnen Ned. «MeToabl CTATHCTHYECKOT0 aHAJN3a Oubdanorexku StatsModels»
Tema 4.1. IlocTpoeHne TMHENHBIX PETPECCUOHHBIX MOEIIEN
1. Ucnons3oBanwue LinearRegression u3 Scikit-learn, [Tporuo3 xHa TecToBO#M BBIOOPKE.
2. MSE, MAE (mean_squared_error, mean_absolute_error), Koa¢dumuent nerepmunaryu R?
(r2_score).



Tema 4.2. AHanu3 U IPOrHO3UPOBAHUE BPEMEHHBIX PSIIOB
1. Ucnonp30Bath garaceT (Hanpumep, JaHHbIE O TacCCaKMpaxX aBUAKOMIIAHUH WU KypCe BAJIIOTHI),
[TocTpouTts rpaduk 3aBUCKIMOCTH OT BPEMEHHU.
2. Cxonp3smee cpennee, Jlunelnblil TpeHn (depes statsmodels mim moJTuHOMHAIBHYIO PETPECCHIO),
Onenka omu6Oku rporuo3a Ha hold-out BeiGopke.

Pa3neu 5. YueOHo-MeTOoaMYecKkoe obecnedeHHe CaMOCTOATENbHOI padoThl 00y4aOIINXCS
0 AUCHHUILINHE

Hapsiny ¢ uTeHneM Jiekuuit ¥ IpOBeACHUEM NPAKTUUECKUX 3aHATHI HEOTHEMIIEMbBIM 3JIEMEHTOM
yueOHOTro mpolecca SBISeTCs camocmoamenvuas paboma. Ilpu camocTosTenbHON paboTe JOCTUraeTCs
KOHKPETHOE YCBOEHHE Y4eOHOI0 MaTepuaa, pa3BUBatOTCA TEOPETUUECKUE CIIOCOOHOCTH, CTOJIb BaXKHbIE
IUI YCHEITHOW MOATOTOBKM M 3aIIMTHI BBITYCKHOM paboThl GakamaBpa. @opMbl CaMOCTOSATEIBLHON
paloThl, 00y4aeMbIX MOTYT ObIThb pa3HOOOpa3HbIMH. CamocTosATeNbHas padoTa BKIOYACT: M3y4YECHUE
JUTEpaTyphl, BeO-PEeCypCcoB, OLIEHKY, 00CYKJICHHE U PELIEH3UPOBaHIE TyOJIMKYEMbIX CTAaTeH; OTBETHI HA
KOHTPOJIbHBIE ~ BOIIPOCHI;  pEIIEHUE 3ajay; caMOTeCTHpOBaHUE. BepinmosHeHne Bcex  BHUIOB
CaMOCTOSITENTbHON PabOTHI YBSI3BIBACTCS C U3yUYCHHEM KOHKPETHBIX TEM.

TunoBele 3aaHus [UId CaAMOCTOSITEIbLHOM, MPEACTaBICHbI B ()OHJE OLIEHOUYHBIX CPEICTB IIO
JUCLUTIINHE.

5.1. UnauBuayajbHbIe 3aJaHNs JAJIs1 KYPCOBBIX PadoT
KypcoBasi paboTa Mmo3BOJSET BBIABUTH CTENEHb BIIaJ€HUS 0A30BBIMU 3HAHUSMU, YMEHUSMU
HEOOXOTUMBIMH TSI OOYUYCHHUS, U ONPEIICIIUTh YPOBEHB BJIaJICHUS HOBBIM MaTepuaioM. Pexomernnanuu
M0 TOJTrOTOBKE, O(POPMIIEHHUIO U 3alllUTe KYpCOBOUM paboThl (KypCOBOTO MPOEKTA), MPEIyCMOTPEHHOMN
Y4eOHBIM IIJIAHOM, H3JI0KEHBI B METOIMYECKHX YKa3aHUSIX [0 COOTBETCTBYIONICH TUCITUTUIHHE.

5.1.1. IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIP0eKTOB)
Kypcosas paboma ne npedycmompena yuebHvim niaHom.

Pa3znen 6. OueHouHbIe M MeTOAMYECKHE MAaTepHaJIbI 110 00pa3oBaTeIbHOM IpOrpaMme
(oH OLIEeHOUHBIX CPEACTB) JJISA MPOBeIEHUs TEKYIIEro KOHTPOJISl yCIeBaeMOCTH 1
MPOMEKYTOYHOM aTTeCTAUM

B nporiecce ocBoeHus yueOHOM JUCUMIIIUHBI 17151 OLIEHUBAHUS C(POPMHUPOBAHHOCTHU TPEOYEMBIX
KOMIETEHIMH UCTIOIb3YIOTCS OLIEHOYHbIE MaTepralibl ((POH/IbI OLIEHOYHBIX CPEICTB).
THIOBBIE TECTOBBIC 3a/laHMs, TUIIOBBIE TPAKTUYECKUE 33JJaHWs, THUIOBBIC 3alaHUs IS KOHTPOJIBHBIX
paboT U Marepuanbl A JUArHOCTHUECKOW paboThl MpecTaBieHbl B (DOH/IE OLIEHOUHBIX CPEACTB IO
mucuumuHe. [IpomexxyTodHast arTectanys IpoBOIUTCS B opMe 3aueTa/ 3aueTa ¢ OIIeHKOM/3K3aMeHa.

6.1. MaTepnamﬂ AJIA OICHKHU pe3yjabTaToB l'lpOME)KyTO‘-IHOﬁ arreCcralmumn

Ilepeuennb BONpoCoB /1Jis NOATOTOBKH K IPOMEKYTOYHOM aTTecTaluM (3K3aMeH)
1. Yto siBAsieTcst ONpeaessonM MIPU3HAKOM CUCTEMBI aHaIM3a JaHHBIX B OTJIIMYME OT Habopa
Pa3pO3HEHHBIX HHCTPYMEHTOB?
2. HazoBurte aBe Kit04YeBbIe (DYHKIIMOHAIBHBIE ITPYIIIBI, KOTOPbIE JOKHA 00€CIIeUnBaTh COBPEMEHHAs
CHCTEMa aHaJIN3a JaHHBIX.
3. KakoBa ocHOBHas 11e/1b BBIYMCICHUS ONUCATENbHBIX CTATUCTUK Ha dTare pa3BeJOYHOro aHaIu3a
nanabix (EDA)?
4. YeM NpUHIHUNHAATIBHO OTJIMYAETCS MEMaHa OT CPEAHEro apu(pMETUYECKOT0, U B KAKOM cllydae
MeJraHa sBIIIeTCs 00Jiee MPeaOYTUTEILHON MEPO IIeHTpa?
5. B yem 0cHOBHOE NMpaKTHYECKOE pa3Indyue MeKIy K03 PHUIIHEHTOM KOPPEIALUU U KOBapUALIUH IIPH
OLIEHKE CBSI3U JIBYX IMEPEMEHHBIX?
6. KakoBa nenb ucnonszoBanus onepauuu rpynnuposku (GROUP BY) B ananuze g1aHHbIX?
[IpuBenuTe TUIMYHBIN IPUMED €€ IPUMEHEHMUS.



7. Kakoii mapametp nuHeiHoro rpadguka B Matplotlib siBiisiercst Ki1ro4eBbIM 111 OAHOBPEMEHHOTO
0TOOpaKeHHUS HECKOJBKUX JIMHUHM C UX WACHTU(DUKAITHEH?

8. B kakoM ciryyae mpeanoyYTUTENbHEE UCII0JIb30BaTh CTOJI0YATYIO 1MarpaMMy, a B KAKOM —
KpyroByto? Ha3oBuTE 10 0IHOMY KJIIOUEBOMY MapaMeTpy sl KaXKIOH.

9. Yro oToOpa)kaeT rucTorpaMMa M Ha 4To HaIpsAMYIO BIUsET napaMeTp bins npu e€ nocrpoeHuu?
10. Kakue Tpu KIFOUEBbIX 3JIEMEHTa HH(POPMAITUH O paclpeie]IeHUH TaHHBIX MOKHO OBICTPO OIICHUTh
C MOMOIIBIO IpauKa <GILIUK C ycaMu»?

11. Kaxoit mapametp TeruioBoii kapthl (heatmap) B Seaborn siBisieTcst 00s13aTeTbHBIM 171 €€
COJIep>KaTeIbHOM HHTepIpeTalMy IPU BU3yaIU3alMi MaTPULbl KOPPEALMNA U nouemy?

12. Kakyro mpakTHYECKYI0 aHATUTUYECKYIO 3a/1a9y TTIOMOTaeT PEIIUTh TadiuIa K03 HUIIMEHTOB
KOpPPEJSIUH MTPETUKTOPOB C 1IEeJIEBOM MEPEMEHHOM Ha JTare MOJrOTOBKH JAaHHBIX JJIs1 MATUHHOTO
oOy4eHus?

13. HazoBuTte mapamerp TOYEUHOU nuarpaMmel (scatter plot) B Seaborn, KoTopblit O3BOJISIET T0OABUTH
TpeTbe U3MepeHHe (KaTeropuajbHOe) K IByMEPHOMY I'paduKy, U KaK OH 3TO JesiaeT?

14. B 4em 3akirovaeTcs riaBHOE NpuHIMNHaibHoe cornamenue (API) oubnuoreku Scikit-learn,
of11ee 1Sl MOIaBIISIOIIEro OOJIBIIMHCTBA €€ allrOPUTMOB?

15. KakoB KI1t04eBO# KpUTEpUii, HA OCHOBE KOTOPOT'O 33/1a4a MAIIMHHOTO 00y4eHHUSI OTHOCHUTCS K
00yUYEHUIO C yYuTeleM Win 0e3 yuuTens?

16. HecmoTps Ha Ha3BaHUE «PETPECCHUS», IIOUEMY JIOTUCTUYECKAS PETPECCHS ABISIETCS AITOPUTMOM
KJaccu(uKkanuy, a He perpeccuu?

17. Ins xakux 1esneit, COOTBETCTBEHHO, UCIOJIb3YIOTCS oOy4arorias (train), BaaugaldoOHHAas
(validation) u TectoBas (test) BLIOOpKHU?

18. OnummTe MpoCTON AMATHOCTHYECKHUH MPU3HAK, IO KOTOPOMY MOXHO 3aII0JI03pUTH IepeoOyueHIe
MO/IEJIH.

19. KakoBa ocHOBHas 11e)1b J0OaBIEHHs peryspusanuu (Hanpumep, L1-Lasso mmm L2-Ridge) B
(byHKLMIO OTEph JIMHEHHON perpeccun’?

20. Ha xakom mpuHIMIIE OCHOBAH >KaHBIN aJrOPUTM ITOCTPOSHUS PEIIAIONIETO AePeBa, U KaKyro
JIOKAJIbHYIO 33/1a4y OH pelIaeT B KaXJI0M y3ie?

21. 3a cyer KaKux JIBYX UCTOYHHUKOB CIIy4YalHOCTH JOCTHTAeTCs Pa3HOOOpa3He AepeBhEeB B aHCAMOIIe
«CnyyaliHblil Jiec»?

22. Kaxoe kimtoueBoe cBoiictBo MSE (cpenneit kBanpatndHoit ommoOku) otiaudaet e€ ot MAE
(cpenHero Moyt OIMOKH) M B KAKMX CITy4dasiX 3TO MOXKET ObITh BaXHO?

23. Kakyto conepkaTenbHy0 HHPOPMAIUIO TpeaocTaBisieT Kodhduiment aerepMuHanmu R?, u ato
O3HayaeT ero oTpulaTeIbHOe 3HaUeHHE?

24. Kaxue 1Be MPUHIMITHAIBHO Pa3HbIe THITOBBIE OM3HEC-CUTYAIlMU MOYKHO OIHCATH C IIOMOIIIBIO
sanemenToB FP (False Positive) u FN (False Negative) uz Marpuiisl omu6ok?

25. B kakoM pacmpoCTpaHEHHOM CLIEHApUU METpHKa Accuracy (0 MPaBHIBHBIX OTBETOB)
CTaHOBHTCS aOCOIIOTHO OECIONIe3HON A1l BBIOOpa MOJIENH, U ToYeMy?

26. Kakoe xmoueBoe npenmytnectBo MeTpukun AUC-ROC (turomians o ROC-kpuBoif) mepen
Accuracy unu F1-score?

27. Kakyro yHHKaJIbHYIO BO3MOYKHOCTB TIPH BBIOOPE YHCIIa KJIACTEPOB MPEJOCTABIISET ariioMepaTHBHAS
KJ1acTepu3anus no cpaBHeHuo ¢ K-Means, 1 ¢ MOMOIIBIO KAKOTO HHCTPYMEHTA 3TO peau3yercs?
28. KakoB IIaBHBIH COJlepKaTEeIIbHBIN HeI0CTaTOK aroputMa K-Means, BRITEKAOIINN U3 TOTO, YTO OH
MUHUMH3HUPYET BHYTPUKIIACTEPHOE PACCTOSIHUE 10 LIEHTPOUI0B?

29. TloueMy UTs OLIEHKH Ka4eCTBa KJIACTEPU3aIlIH HENb3s HCIIOJB30BaTh CTAHIAPTHBIE METPHKH
TOYHOCTH (accuracy), ¥ Kakoi THII METPUK JJISi 3TOTO MPUMEHSIOT?

30. Kakas ¢pynmameHTanmpHast mpodiieMa BOZHUKAET MPH WHTEPIPETAIH KOdPPHIINEHTOB
MHOYKECTBEHHO! JIMHEHHOMN perpeccuu, ey MPU3HAKH CHIIBHO KOPPEIUPOBAHBI MEXKAY CO00i?

31. TToueMy mpH OIIEHKE PETPECCHOHHON MOJIEITH HEJJOCTATOYHO CMOTPETh TOJIBKO HA 3HAUCHHE
omnOku (Harpumep, MSE), 1 kakas JONMOTHUTEIbHAs METPUKA IIOMOTAeT 3TO MOHATH?

32. Kakyro KITI0YEeBYIO THIIOTE3Y O BPEMEHHOM pSIJIe TI03BOJISIET MPOBEPUTH BU3YAIbHBIN aHAIH3 €T
aBTOKOppensuonHoi ¢pynkuuu (ACF)?



33. Kakyto Hy/eByIO U aJIbTEpHATUBHYIO TUIIOTE3Y MPOBEPSET paciupeHHbId TecT Juknu-Dymiepa
(ADF test) u kak uHTEpIpeTHpYETCs ero p-value?

34. HazoBuTe Tpu KIIIOYEBBIX dTana metononoruu bokca-/[xenkuac (ARIMA) u ux ocHOBHOE
CoJIepKaHue.

6.2. OleHUBaHNe OTBETOB HA BONPOCHI M BHINOJIHEHUSI 32/ IaHUI IPOMEKYTOYHOI
aTTecTaluu
[Tpu ouieHKe 3HAHMI YYUTHIBACTCS YPOBEHb CHOPMHUPOBAHHOCTH KOMITETCHIIUNA:
1. YpoBeHb YCBOCHMS TEOPETHUECKUX IOJIOKEHUH AUCHUIUIMHBI, HPAaBUIBHOCTb (OPMYIUPOBKH
OCHOBHBIX IIOHATHH U 3aKOHOMEPHOCTEHA.
2. YpoBeHb 3HaHUS (PAaKTHYECKOT'O MaTepraja B 00beMe MPOrpaMMbl.
3. Jloruka, cTpykTypa U rpaMOTHOCTb M3JI0’KEHUS BOIIPOCA.
4. YMeHue CBs3aTh TEOPHIO C IPAKTUKOM.
5. YMenue nenarts 0000IIEHNS, BEIBOIEI.

Ilkana omeHUBaHUA HA DK3aMeHe, 3aUeTe C OlleHKOoM

Onenka Kpurepum BbICTaBJIEHUS OLIEHKHU
OT1iinyHO OOyyaromuiicst TOJIKEH:
- TPOAEMOHCTPUPOBATH TIYOOKOE€ W MPOYHOE YCBOCHHME 3HAHHIA
MIPOrpaMMHOTO MaTepHaa;
- HCUEPIBIBAIOIIE, TIOCIEI0OBATEIFHO, TPAMOTHO M JIOTHYECKH CTPOHHO
M3JIOKUTH TEOPETUUYECKUI MaTepra;
- IPaBUJIBHO (POPMYIHUPOBATH OMPECIICHUS;
-  MPOJAEMOHCTPUPOBATH YMEHHUS CaMOCTOSTEIIbHOW paboThl C
JUTEpaTypoil;
- YMETb CJIeJaTh BBIBOJIBI IO M3J1araéMOMYy MaTepHally.
Xopo1io OO0yyaromuiicst TOJIXKeH:
- TPOJIEMOHCTPHUPOBATH JOCTATOYHO IOJTHOE 3HAHUE MPOTPAMMHOIO
Marepuana,
- MPOJIEMOHCTPUPOBATH 3HAHNUE OCHOBHBIX TCOPETUUCCKUX MTOHATHIA,
- JIOCTaTOYHO IIOCJICIOBATEIbLHO, I'PAMOTHO M JIOTHYECKH CTPOHHO
W3JIaraTh MaTepHua,
- IPOJIEMOHCTPUPOBATH YMEHHE OPUEHTHUPOBATHCS B JINTEPATYPE;
- YMETh C/eNIaTh JOCTATOYHO 0OOCHOBAHHBIE BBIBOBI IO U3JIATaEMOMY
MaTepuany.
Y 10BNIETBOPUTEIBHO OOyyaromuiicst TOJIKeH:
- IPOJIEMOHCTPUPOBATH O0IIIee 3HAHUE N3YIaeMOT0 MaTepuana;
- I0Ka3aTh 00IIee BIIa/ICHUE MMOHATHIHHBIM anapaToM JTUCITUTUIAHEI;
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH H3JaraeMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYeMYyI0 MporpaMMoil y4deOHYIO
JIUTEpaTypy.

HeynosnersopurensHo OOyuarouiics AeMOHCTPUPYET:

- HE3HAHHE 3HAYUTEIIbHON YaCTH NMPOrPaMMHOI0 MaTepHaa;

- HE BJIaJICHUE [TOHATUNHBIM anIapaToM JUCLHUILINHBI;

- CYIIECTBEHHbIE OMIMOKU MPH U3JI0KEHUH y4eOHOTro MaTepuraia;

- HEyMEHUE CTPOUTb OTBET B COOTBETCTBHUM CO CTPYKTYpPOU
M3JIaraeMoro BOIpoca;

- HEYMEHHE JIeJ1aTh BBIBOJBI 110 U3J1ara€MOMY MaTepually.

HIxaJia oneHUBAHHUA HA 3a4eTe

Ouenka Kpurepuu BbicTaBJIeHHS OLEHKHU

«3a4yTeHoy OOyyvaromuiics JOHKEH: YMETh CTPOUTh OTBET B COOTBETCTBHH CO
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CTPYKTYpOM H3JIaraeMoro BOIIPOca; MPOAEMOHCTPUPOBATH MPOYHOE,
JOCTaTOYHO IIOJIHOE YCBOEHUE 3HAHUM IPOrpaMMHOr0 MaTepuaa;
MIPOJIEMOHCTPUPOBATh 3HAHHE OCHOBHBIX TEOPETHUECKHUX TOHSATHUMH;
NpaBUIBHO  (OPMYIHMPOBATH  OINpPENENICHUS;  IOCIEIOBATEIBHO,
IPaMOTHO U JIOTHYECKU CTPONHO M3JI0KUTh TEOPETHUECKUI MaTepHal;
MPOJAEMOHCTPUPOBATh ~ YMEHHUS ~ CAMOCTOATENBHOH  paboThl ¢
JTUTEPaTypoi; yMeTh ciejaTh JOCTATOYHO OOOCHOBAHHBIE BBIBOJIBI 110
13JIaraéMOMy MaTepuaiy.

OOyuvaromuiics AEMOHCTPUPYET: HE3HAHUE 3HAYUTENIbHON 4YacTH
IIPOrpaMMHOTO MaTepuajia; HE BIIAJICHUE NOHSITHMHBIM alapaTrom
JTUCHUIUIMHBL, CYIIECTBEHHbIE OMIMOKH TMPU M3IO0KEHUH Y4eOHOTO
MaTepuasa; HEyMEHHE CTPOUTh OTBET B COOTBETCTBUU CO CTPYKTYpPOIl
M3JIaraéMoro BOIPOCAa; HEYMEHHE JeJaTh BBIBOJBI IO M3JIaracMoOMY
MaTepuainy.

«He 3auteno»

MeTtoauyeckue MaTepuaJbl, ONpeae/siioNe Npoue1ypy OeHnBaHusl ¢(pOPMUPOBAHHBIX
KoMIeTeHuuil B coorsercrBum ¢ OOII

Kauecmeo 3nanuii XxapakTepusyeTcsi ClIOCOOHOCTHIO 00Yy4arOIIErocs TOYHO, CTPYKTYPUPOBAHHO
U YMECTHO BOCHPOU3BOJUTH MH(POPMAIUIO, MOIYUYEHHYIO B MPOILIECCE OCBOCHHS AUCLHUIUIMHBI, B TOM
BHUJIC, B KOTOPOM OHa ObLIa M3JI0KEeHA B y4eOHOM M3JaHUU WIIM TPETIOIaBaTEIEeM.

YMeHus, Kak MpaBwio, (OPMUPYIOTCS Ha 3aHATHSIX CEMHHAPCKOTO THUIMA. 3a/JaHuf,
HaIpaBJICHHBIC HA OLIEHKY YMEHHH, B 3HAUUTEIBHON CTENEHH TPEOYIOT OT 00Y4JaIOLIerocs MPOsSBICHHUS
CTEPEOTUITHOCTH MBIIUICHUS, T.€. CIIOCOOHOCTH BBIOJHUTH paboTy mo obpasliaM, ¢ KOTOPBIMU OH
pabortan B mporecce oOydenus. [IpermonaBaTenb ke OLIEHUBACT CBOCBPEMEHHOCTh M NPABHIIBHOCTH
BBITIOJTHEHUS 3aJaHHUSL.

Haegviku MOXHO TPaKTOBAaTh KaK aBTOMAaTU3UPOBAaHHBIE YMEHHS, Pa3BUTHIE M 3aKpEIICHHbIE
OCO3HAHHBIM CaMOCTOSITENILHBIM TpynoM. HaBbiku popMHUPYIOTCS MPH CaMOCTOSITEIbHOM BBITIOJTHEHUH
O0yJaroIMMHUCS ~ TPAKTUKO-  OPUEHTUPOBAHHBIX  33JaHUH, MOJCIUPYIOIIUX  pPEUICHHE WM
MIPOM3BOJICTBEHHBIX M COIMOKYIBTYPHBIX 3a7ad B COOTBETCTBYIOIIEH 00JIACTH MPOQecCHOHATBHON
JESTEeIbHOCTH, KaK MPaBWIIO, TPW BBHIMOJIHEHUH JOMAIIHUX 3aJaHHid, KYpCOBBIX IPOEKTOB (pador),
HAyYHO-HCCIIEeI0BATENbCKUX pabOT, MPOXOKICHUH MPAKTUK, TIPU pabOTE MHANBUAYAIBHO WU B COCTaBE
TPYIIIIBI U T.1I.

Yemmuwuit onpoc — 510 nponierypa, opraHM30BaHHas Kak clielraibHas Oecesia mpernoaBaTens ¢
rpymmoi o0ydaromuxcs (GpOHTATBHBIN OMPOC) WIH C OTAECTBHBIMU 00yUaIOIIMMHUCS (MHIUBUIYaTbHBIHN
OIpPOC) C IENBI0 OLEHKH C(HOPMHPOBAHHOCTH y HHUX OCHOBHBIX MOHATHH M YCBOEHHMS Y4eOHOTrO
MaTepuanga. YCTHBIH ONPOC MOXKET HCIHOJB30BAaThCS KakK BHJ KOHTPOJII M METOJ OLEHUBAaHUS
dbopMUpyeMbIX KOMIETEHIMH (Kak M KadyecTBa MX (OPMHUPOBAHUS) B paMKax CaMmblX pasHbIX (hopm
KOHTpOJISI, TAKUX Kak: cobeceoBaHNe, KOJUIOKBUYM, 3a4€T, 3K3aMEH MO TUCLUIUIMHE. Y CTHBIN OIpoc
(YO) no3BosisieT OLIEHUTh 3HAHHS M KPYro3op oOyd4arollerocsi, yMeHue JOTHYECKH MOCTPOUTh OTBET,
BJIa/ICHHE MOHOJIOTMYECKON peubl0 M HMHbIE KOMMYHHMKaTHBHbIE HaBbIKM. YO o0namaer OOJbIIMMU
BO3MOKHOCTSIMH BOCIIUTATEIbHOTO BO3/eicTBUS penoaasarens. Bocnurarenshas Gynkius YO umeer
pSAA BaXKHBIX AacleKTOB: MPOQECCHOHATbHO-ITUUYECKUM M HPABCTBEHHBIM AacMeKThl, AUJAKTHUECKUN
(cucremaTnzanus Marepuala Ipu OTBETE, JIyYIlee 3allOMUHAHUE MaTepualia MPU MHTEIIEKTYaJIbHOU
KOHILEHTPALMK), SMOIMOHAIbHBIN (pagoCTh OT YCIEHIHOIO MPOXOXKIAEHHSI coOeceoBaHMs) U Jp.
Ooyuatomias ¢pyHkuus YO COCTOUT B BBISBICHUH A€Talel, KOTOPbIE 110 KAKMM-TO IPUYMHAM OKa3aJIHiCh
HEJ0CTaTOYHO OCMBICIICHHBIMHU B X0JI€ YUEOHBIX 3aHSATHH U IPU MOJATOTOBKE K 3a4E€TY WM SK3aMEHY.
YO obnamaer Takxke MOTHUBHpYIOIIEH (YHKIHEH: MpaBUIBHO OpraHM30BaHHBIE coOeceoBaHueE,
KOJUIOKBUYM, 3a4€T M 3K3aME€H MOT'YT CTUMYJIHPOBATh Y4EOHYIO AESITEIbHOCTh CTY/IEHTa, €r0 y4acTue B
Hay4HOI1 paborTe.

Tecmur saBnsAOTCA TpocTedineil (GpopMol KOHTpPOJIS, HAlpaBJIEHHON Ha IMPOBEPKY BIIAJICHUS
TEPMUHOJIOTHYECKUM aIllapaToM, COBPEMEHHBIMH HH(POPMALIMOHHBIMU TEXHOIOTUAMHU U KOHKPETHBIMH
3HAaHUAMU B 00JIacTH (PyHAAMEHTAJbHBIX M MPUKIAIHBIX JUCHUIUIMH. TeCT MOMET MpeAoCTaBisATh
BO3MOKHOCTh BBIOOPA U3 TIEpEUHsI OTBETOB (OJJMH MM HECKOJIBKO MPABUIILHBIX OTBETOB).
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Cemunapckue 3anamusa. OCHOBHOC HA3HAYCHUE CEMHHAPCKHUX 3aHATUM IO JUCLUIUIMHE —
obecreynTh TIYyOOKOE YCBOEHHE OOYyYaroIIMMHUCS MAaTepHalioOB JICKIHMH, TNPUBUBATh HAaBBIKU
CaMOCTOSITENIbHON pabOThl C JIUTEPATYpPOH, BOCIUTHIBATh YMEHUE HAXOAUTh ONTHMAJIbHBIC PEILICHHS B
YCIOBHSIX M3MEHSIOIIUXCS OTHOLICHWH, (POPMHPOBATH COBPEMEHHOE MPO(ECCHOHATBHOE MBIIUICHNE
obyuyaromuxcs. Ha ceMuHapckux 3aHATHUAX MPENoAaBaTelb IPOBEPSIET BBIMOIHEHUE CAMOCTOSITENbHbBIX
3aJaHU M Ka4yecTBO YCBOGHHMS 3HAHUH, YMEHHH, OIpenenseT YpoBeHb C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH.

Pa3nes 7. MeTtonnueckne ykazaHus 1JIs1 00y4ar0mMXcsi 10 OCHOBAHMIO IV CLMIIJIMHbBI

OcBoenue oOyyaromuMcsi y4eOHOM JAMCHUIUIMHBI IpeNIojiaraeT HM3ydeHHe MaTepuanoB
IUCLUUIUIMHBI Ha ayJUTOPHBIX 3aHATHUSAX U B XOJ€ CaMOCTOSATEIbHOW PaldOThl. AyAUTOpPHBIC 3aHITHUS
IIPOXOAAT B (pOpMeE JIEKLIUH, CEMUHAPOB U MPAKTUYECKUX 3aHATUI. CaMocTosITeNbHAs paboTa BKIIOYAET
pa3Ho00pa3HbIil KOMILJIEKC BUJOB U (GOPM pabOThI 00ydarOIIHXCS.

JUis ycHemHoro OCBOEHHs Y4e€OHOM IUCHMIUIMHBI M JOCTM)KEHHUS IIOCTABJIECHHBIX Lenen
HE00X0/IMMO BHUMATEIbHO O3HAKOMHUTBCS C HACTOALICH paboyell mporpaMmbl Y4eOHOW JUCIUTUTAHBL.
Crenyer oOpaTUTh BHUMaHUE HAa CIMCOK OCHOBHOM U JIONOJIHUTENILHON JIUTEPaTyphl, KOTOpask UMeeTCs
B OJICKTPOHHOW OHMOJIMOTEYHON cucTeMe YHHBepcuTeTa. IJTa HWHGOpMANUS HEOOXOoAMMa IS
CaMOCTOSITENIbHON paboThl 00yYaroIerocs.

[Tpu MOATOTOBKE K ayIUTOPHBIM 3aHATHSM HEOOXOIMMO IIOMHUTH OCOOCHHOCTH KaX /101 (hOpMBI
€ro MpOoBECHHUS.

[ToaroToBka K y4eOHOMY 3aHATHIO JIGKIMOHHOTO THMA. C IENbl0 00ECTeYeHUsl YCIEUTHOTO
00y4yeHHs 00yUaroIUICs JOIKEH TOTOBUTHCS K JICKIIUH, TIOCKOJIBKY OHA SIBJISIETCS BayKHeH1IeH (opmoii
OpraHu3ay y9eOHOTo MpoIecca, IMOCKOJIbKY: 3HAKOMHUT C HOBBIM Y4eOHBIM MaTepHAIIOM; Pa3bICHSIET
y4eOHbI€ 3JIEMEHThI, TPYAHbIE 1151 HIOHUMAHUS; CUCTEMAaTU3UPYeT y4eOHbIN MaTepuall; OpUEHTHPYET B
y4eOHOM Tpolecce.

C 57Ol 1enblo: BHUMATENbHO IPOYUTATe MaTepuai Mpeablayliel JeKIHH; 03HAKOMBTECh C
y4eOHBIM MaTepHUaIoOM IO YU4eOHUKY M y4eOHBIM MOCOOMSM C TEMOH MPOYMTAHHOW JICKIMH; BHECUTE
JIONIOJTHEHHU S K IIOJIyYEHHBIM paHee 3HaHUSIM 110 TeME JIEKLIUU Ha MOJISX JIEKIIMOHHON TeTpaju; 3alHIINTe
BO3MO>KHbBIE BOIPOCHI, KOTOPbIE BbI 33/1aJUTE JIEKTOPY Ha JIEKLUU [0 MaTepHally U3yUYEHHOH JIEKIINU;
nocrapaiTech YSICHUTh MECTO M3y4yaeMOH TeMbl B CBOEH MOJTrOTOBKE; y3HailTe TeMy IpelcTosLIen
JeKUuuu (1Mo TeMaTUYecKoMy IUTaHy, 10 HH(GOpPMaLUK JIEKTOpa) U 3allUIINTe HH()OPMAIINIO, KOTOPOU BbI
BJIaJIEETE TI0 JAHHOMY BOIIPOCY

[IpenBapuTenbHas MOArOTOBKAa K y4eOHOMY 3aHSATHIO CEMMHAPCKOTO THIIA 3aKJIOYAETCS B
U3YYEHUH TEOPETUYECKOro Marepuajga B OTBEJCHHOE JMJIsi CaMOCTOATENbHOM paboThl Bpems,
03HAaKOMJIEHHE C MHCTPYKTHUBHBIMU MaTepUajaMHM C LEJIbI0 OCO3HAHUS 3a7a4 3aHATHUS.

CamocrosrenbHas pabota. Jlns Oosnee yriayOJeHHOTO H3YYEHHUS TEeMbl 3aJjaHus  JUIs
CaMOCTOSITENIbHON pabOThl pEKOMEHAYETCS BBIOJIHATE MapajljieNIbHO ¢ U3yYeHUEeM JaHHOU TeMbl. [1pu
BBINOJIHEHUH 3aJJaHUH IO BO3MOXHOCTH UCHOJIBb3YHTE HAIJIAHOE MPEICTaBIEHUE MaTepuaa.

[lonrotroBka k 3adery, »5k3ameHy. K 3auery, »5k3aMeHy HEOOXOAMMO TOTOBHUTCH
LeJIEHANPaBIEHHO, PETyIspPHO, CHCTEMAaTUYECKH U C EPBbIX JHEH 00ydeHMs MO JaHHOM JAMCIUILIHHE.
[TonbITKM OCBOUTH YUEOHYIO TUCHUIUIMHY B MIEPUOJI 3a4€THO-3K3aMEHAIIMOHHON CECCUM, KaK MPaBUIIo,
NPUHOCAT HE CIUIIKOM YIOBJIETBOPUTENbHbIE pe3yiabTaThl. IIpm MOArOoTOBKE K 3adyeTy oOpaTute
BHHUMaHHE Ha 3alIUTy MPAKTUYECKUX 3a/laHuil Ha OCHOBE TeopeTHdeckoro Marepuana. [Ipu nmoaroroske
K 9K3aMEHy IO TEOpPETHYECKOH YacTh BBIJEIUTE B BONPOCE TIJIABHOE, CYIIECTBEHHOE (MOHATHS,
NpU3HAKW, Kilaccupukanmuu W Mp.), NPUBEAUTE TNPUMEPHl, WUIIOCTPUPYIOLUINE TEOPETUUYECKUE
IOJIO>KEHUS.
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Pa3znes 8. YueOHo-MeTOonn4eckoe 1 uHGOPMALMOHHOE 00ecTiedeHUe U CIIUTIINHbI

Ocnoenasa rumepamypa

1. Mownrym, Y. M. BBenieHure B aHaIM3 JaHHBIX: ydeOHOE rTocooue Juist cTyaeHToB / Y. M. Monry1I.
— KeBbur: U3narensctBo TyBHHCKOTO rocymapcTBeHHOro yHuBepcuteTa, 2022. — 51 ¢. — Tekcr:
anekTpoHHblt  //  LludpoBoii obOpaszoBarensHblii  pecypc IPR  SMART: [caiit]. — URL:
https://www.iprbookshop.ru/149460.html

2. TatapaukoBa T.M. MHTeIeKTyanbHBIA aHAU3 JaHHBIX: yuyeOHoe mocobue / Tatapuukosa T.
M.. — MockBa, Bonorga: Uadpa-Umxenepus, 2024. — 172 ¢. — ISBN 978-5-9729-1772-3. — Texkcr:
anektpoHHeld //  IludpoBoit obOpazoBatenbHbId  pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/143351.html

Jlononnumenvnas 1umepamypa

3. 3yes, C. B. Meroas! ananu3a qanHbix: yueoHoe mocodue / C. B. 3yeB. — Mocksa: Aii [Tu Ap
Menmma, 2023. — 132 c. — ISBN 978-5-4497-2107-5. — Texkcr: snekrponusii // Ludposoit
obpazosatensHbiil pecypc IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/129059.html

4. YybykoBa M.A. Data Mining: y4ebnoe mocobue / YUybykoBa M.A. — Mocksa, CapaTos:
Wntepuer-Yuusepcurer Uudopmannonnsix Texnonoruit (MHTYUT), Ait [Tu Ap Menua, 2020. — 469
c. — ISBN 978-5-4497-0289-0. — Tekcr: osnekrponnbid // PR SMART: [caiitr]. — URL:
https://www.IPRsmart hop.ru/89404..html

8.1. TpeGoBaHuUsl K MATEePUATIBHO-TEXHHYECKOMY M Y4eOHO-MeTOAUYEeCKOMY 00ecredeHuIo
NporpamMmbl 0aKajaBpuaTa

8.1.1. YHUBepcHTET pacioyiaraeT MaTepuaibHO-TEXHUYECKOHN 6a30ii, COOTBETCTBYIOMIEH 1EHCTBYIOIINM
IIPOTUBOMNOXAPHBIM ~IpaBUjaM M HOpMamM M OOECIHeuYMBaolIed IPOBEJEHUE BCEX BHUJIOB
JUCLUIUIMHAPHON U MEXIUCIUIITIMHAPHON MOATNOTOBKH, IPAKTUYECKON U Hay4YHO-HUCCIIE0BATEIbCKON
paboT 00yUaronIMXcs, IPEyCMOTPEHHBIX YUCOHBIM TUTAHOM.
[TomemieHuss mnpeacTaBisIOT CcoOOW y4deOHble ayAMTOPUHM JUIsl HPOBEAEHUS Y4EOHBIX 3aHATH,
MPEIyCMOTPEHHBIX TPOrpaMMoOl OakalaBpHara, OCHAICHHBIE OOOpYIOBaHMEM U TEXHHYECKUMH
CpeAcTBaMU 00Yy4eHUs], COCTaB KOTOPBIX OIpeiesisieTcsl B padoyux nporpaMMax JUCLUIUIMH (MOyJieit).

B VHuBepcurere MMEIOTCS ClELMAIM3UPOBAHHBIE AyJUTOPUU JJIsl MPOBEACHUS 3aHATUN IO
MH(GOPMALMOHHBIM TEXHOJOTHSIM.

[Tomemienuss A CcaMOCTOSITENTbHOM pabOThl OOy4arOUIMXCS OCHAIEHbl KOMIBIOTEPHOMN
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUeHHS K ceTh "MHTepHeT" n o0ecrieueHreM J0CTyma K 3JIeKTPOHHOM
nH(pOpMalMOHHO-00pa30BaTeNbHOM cpeie Y HuBepcuTeTa.

JJieKkTpoHHasi HHGOPMANIMOHHO-00pa30oBaTe/IbHAs cpela Y HUBEPCUTETA BKJIIOYALT:
1. Opunmansuelil caiit YauBepcurera (https://www.iile.ru/)
2. DnexTpoHHas nHpopMamonHo-o0pa3oBatenbHas cpena «1C: Yauepcurer» gorosop ot 10.09.2018
r. Ne[TPKT-18281 (6eccpouHno)
3. Iporpammel anst IBM. Cucrema auctanioHHoro ooy4uenust «Mirapolisy - JIuieH3noHHbIH J0roBop
Nel07/06/24-x ot 27.06.2024 (Cneumduxanus x JlunensunonHomy porosopy Nel07/06/24-x ot
27.06.2024, cpok neiictus ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/
4. Tlporpamma aist OBM. Bupryanbsnas komHara «Mirapolisy - Jlunensuonssiii gorosop Nel(07/06/24-
K oT 27.06.2024 (Crnenudukanusa k Jlunensnonnomy aoroBopy Nel07/06/24-x ot 27.06.2024, cpok
neiicteus ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/
5. Cucrema tectupoBanus INDIGO muniensnonnoe cornamenwne (JJororop ot 07.11.2018 r. NeJ[-54792,

nononHutenbHoe cormamenue Ne  J[-5479/6 o mpomonramuu  goroBopa ao 01.06.2026r.)
http://212.48.35.211:85/

8.1.2. VYHuBepcuter o00OecTedeH HEOOXOIMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO H  CBOOOJHO
pacmpoCTpaHseMOro MPOrpaMMHOTO 00€CTIeYeHH s, B TOM YHCJIe 0T€YECTBEHHOT'O IIPOM3BOACTBA (COCTaB
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ompesnenseTcss B pabouux IMporpamMmax AWCHUIUIMH (MOAYyJieH) W TOMJICKHUT OOHOBICHUIO TIpHU
HEOOXOIUMOCTH).

ITepeyeHb JHIEH3MOHHOTO MPOrPAMMHOIO 00eceYeH s, B TOM YHCJIe 0Te4eCTBEHHOI0
NPOM3BO/ICTBA:
1. Oneparnuronnast cucrema «Atiant» - Atlant Academ ot 24.01.2024 r. (6eccpouHo)
2. AutuBHupycHoe mporpammHoe obecreuenune Kaspersky Endpoint Security mms Ousneca —
Pacmmpennsiii Russian Edition norosop-odepra Ne Tr000941765 ot 16.10.2025 1.

8.1.3. Obyuaromumcsi obecriedeH 10cTyn (yOaJeHHBIH IOCTYI) K COBPEMEHHBIM MpodecCHOHATbHBIM
0a3am JaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OIMpeAeseTcs B pabounx
porpaMMax JUCIHHIUIMH (MOJlyJiei) U OOHOBIISIETCS MPU HEOOXOIMMOCTH, HO HE pexke OJTHOTO pa3 B IO/I.

IlepeyeHb coBpeMeHHBIX MPO(PEeCCHOHATBHBIX 023 TaHHBIX U HHHOPMALMOHHBIX CIPABOYHBIX
CUCTeM:

1. Uapopmanmonno-nonickoBasi cucrema «Koucynprant Ilmroc» - oroBop NeMU-BUII-79717-
56/2022 (6eccpouHo)
2. DnexTpoHHO-OMOmoTeyHass cucrema |IPRsmart smnensuonnsii  goroop ot 01.09.2024 .
Nel1652/24C (cpok neiictBus mo 31.08.2027 r.) https://www.iprbookshop.ru/
3. Hayunas snexrponnas 6ubnunoreka eLIBRARY munensuonnsiit goroop SCIENC INDEX Ne S10 -
3079/2026 ot 30.01.2026 t. (cpok neiictBus a0 29.01.2027r.) https://elibrary.ru

8.1.4. OOyuarommecss w3 uyucina wuHBaATMAOB W Jul ¢ OB3  obecrnedeHbl 3IIEKTPOHHBIMU
00pa3oBaTeNbHBIMH PeCypcaMu B JOpMax, aJaliTUPOBAHHBIX K OTPAHUUCHHSM HX 3I0POBBSI.

Pa3nen 9. MarepuajibHO-TeXHHUECKOE 00ecniedeHne 00pa30BaTeIbHOTO MpoIecca

YyeOHast ayTuTOPHsI U IPOBEICHUS OO6opyoBaHue: crerualn3upoBaHHas Medens (Mebelb
3aHATUH JICKIIMOHHOTO THIIA, 3aHATUI ayauTopHas (CTOJNBI, CTyNbsl, JOCKa ayIUTOpHAs
CEeMHHAPCKOT0 THIIA, TPYIIIOBBIX H HaBECHas1), CTOJI MPETOAABATEIS, CTYII IPETOo1aBaTesl.
WHIMBHIyJIbHBIX KOHCYJIbTALUMH, Texuuyeckue cpeqcTBa 00yUeHHS: IEPCOHATBHBIH
TEKYIIETO KOHTPOJIS U TIPOMEKYTOUHON KOMITBIOTEP; MYJIbTUMEIUITHOE 000pYI0BaHHE
aTTecTaluu (mpoexTop, dKpaH).

[Tomerienue i camocTosATeNIbHOM padoTel | Crienuanu3upoBaHHas MeOesb (CTOMbI, CTYIbs),
[IEPCOHAIBHBIE KOMITBIOTEPHI C BO3MOKHOCTHIO
NOJKII0UeHUs K ceTH «HTepHeT» n obecrnedeHnemM
JI0CTyTa B 3JIEKTPOHHYIO HHPOPMAI[MOHHO-
00pa3oBaTeNIbHYIO cpey Y HUBEpCUTETa
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JUCT UBMEHEHUI
AxkTtyaausupoBanbl B 2024 roay (pemenue Yuenoro coeta 26.12.2024r., mpotokosa Ne3):
- [IepeueHb OCHOBHOM U JOIOJHUTEIBHOM JINTEPATYPHI;
- [lepeuenp nHGOPMALIMOHHBIX TEXHOJIOTHI, UCIOIB3YEMBIX IIPU OCYIIECTBICHUU
00pa3oBaTEeNBLHOrO MPOIIecca 10 AUCIUILTUHE;
- KoMIJ1eK T JIMIIeH3MOHHOT0 TPOrPaMMHOT0 O0eCTIeUeHUsI.

AxkTtyajausupoBanbl B 2025 roay (pemenue Yuenoro coeta 23.12.2025r., mpotokoi Ne3):

- [IlepeyeHb OCHOBHOM M JIONIOJIHUTEIBHON JIUTEPATYPHI;

- [lepedens MHGOPMAITMOHHBIX TEXHOJIOTHH, UCIOIBE3YEMBIX TIPU OCYIIECTBICHUU
00pa30BaTeNbHOr0 Mpoliecca Mo JUCIHUIUINHE;

- KoMmuiekT TMieH3MOHHOT0 IPOrPaMMHOTO 00ECIIeYEHUSI.
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