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Pabouas nporpamma aucruminHbl «CucTeMbl aHanu3a JaHHbIX». Hanpasnenue nmoarorosku 09.03.03
[Ipuknagnas napopmaTrka, HarpaBIeHHOCTh (poduib): «AHanu3 gaHHbIX» / O.C. 3enenckas — M.:
NMIID um. A.C. I'puboenona.

PaGouass mporpamMma NHCHUMIUIMHBI COCTaBJIEHA Ha OCHOBaHUM (eaepajbHOro TOCYJapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHAApTa BHICIIEro oOpa3oBaHUs — OakalaBpHWAT MO HAMPABICHHUIO MOJITOTOBKHU
09.03.03 Ilpuxmnannas nHGOPMATHUKA, YTBEPIKIECHHOTO TPUKa30M MHUHHUCTEPCTBA 00pa30BaHUs U HAyKU
Poccuiickoit ®denepanuu ot «19» centsOps 2017 Ne 922 (¢ W3MEHEHHSMH U JIOMOJHCHHSIMH) H
[TpodeccuonanbubiM cTannapToM «IIporpammucty, Y TBepKAEHHBIM IpUKa3oM MUHHUCTEPCTBA TPYAa U
conrabHOM 3amuThl Poccuiickoit ®eneparun ot 20 nrosst 2022 Ne 4241 (peructTpaiioOHHBIA HOMED 4).

Pa3zpaboruuku: 0O.C. 3enenckas, cTapiiuii IpenojaBaTelib

OTBETCTBEHHBIN PEIIEH3EHT: E.B. Muxanésa, K. ¢.-M. H.
WCTIOJTHUTEIIbHBIN TUPEKTOP HHCTUTYTA WH()OPMAIIMOHHBIX
CUCTEM U MHKEHEPHO- KOMIIBIOTEPHBIX TEXHOJIOTHI

Pabouas mporpamma JUCHHMIUIMHBI PacCMOTPEHa W OJ00OpeHa Ha 3acelaHud Kadeapbl MPHKIATHON
nHpopMaTHKX U HHGOPMAIIMOHHBIX TeXHOIorui 23.12.2024r., mpoTtokos Ne 4

—
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—  chopmupoBaTh

Paznen 1. Ilean u 3a1a4u 0CBOCHUSA TUCITUTIIUHBI

[lenpt0o OCBOCHMSI AMCIHUIUIMHBI SBISIETCS (OPMUPOBAHME COBPEMEHHOM METOMOJIOTHU U
TEXHOJIOTHI aHanM3a JaHHBIX W (OPMHPOBAHME HABBIKOB aHAJIM3a JAaHHBIX C LENbI0O pa3pabOTKu
AITOPUTMOB MaTEeMAaTHYECKOTO oOecrieueHus MHPOPMAITMOHHBIX CHCTEM.

33.,[[21‘-114, pemacMbIC B XO0A€ OCBOCHU IMPOTrpaMMbl JUCHUITIIMHBI:

— O3HAKOMHUTH OOYYaroIIMXCsl ¢ TEXHOJOTHSMH aHAIW3a JAaHHBIX, CO chepaMu TpPUMEHEHUS
CTATUCTUYCCKUX MCTOJ0B aHaJIn3a 1aHHBIX B I/IH(bOpMaLII/IOHHBIX CHUCTEMAX,

HaBBIKHU

pelieHus

HpO(beCCI/IOHaJ'IBHO-OpI/IeHTI/IPOBaHHBIX 3aJa4

IIPUMEHCHUEM COBPEMECHHBIX TEXHOJIOTHI O6pa6OTKI/I K aHaJIn3a JaHHBIX.

Pa3znea 2. [llianupoBaHune pe3yJbTATOB 00yUYeHHS 10 IUCHUIJIMHE, COOTHECEHHbIE ¢
IUVIAHUPYEMbIMU Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM POrPaMMBbl

C

Kon DopMyHMpPOBKA
NuaukaTopsl J0CTHKEHUST KOMIIETeH MU
KOMIIETCHIIUH KOMIIETCHIIUH
OIIK-6 Crnocoben MOIIK-6.1. 3HaTh OCHOBBI TEOPHH CHCTEM U CHCTEMHOTO
aHAJIN3UPOBATh U aHaJIN3a, TUCKPETHOW MAaTEMaTUKH, TEOPUU BEPOSTHOCTEN
pa3pabarbIBaTh U MAaTeMaTU4eCKON CTaTUCTUKHU, METOJI0OB ONTHUMM3ALUU U
OpraHU3alOHHO- UCCIIEIOBAaHUS ~ ONEpauui, HEYETKUX  BBIUUCIICHHUH,
TEXHUYECKUE U MaTEeMaTHYeCKOr0 U UMHUTALIMOHHOTO MOJIEIMPOBAHUS Ha
SKOHOMMYECKHE 0a30BOM ypOBHE
IIPOLECCHI C HNOIIK-6.2. YMeTh NpUMEHATH METO/bI TEOPHH CHCTEM U
IIPUMEHEHUEM CHUCTEMHOI'0 aHaJIN3a, MAaTEMaTHYECKOT 0, CTATUCTUYECKOTO
METOJIOB CHCTEMHOTO | 1 MMHUTAlMOHHOTO MOJEJIMPOBAHUS Il aBTOMATHU3alUU
aHaJn3a u 3aa4 NPUHATHUSA pelIeHul, aHaau3a HWHGOPMAlMOHHBIX
MaTeMaTH4eCKOIro MOTOKOB, pacuéra 3KOHOMHYECKOW 3(pdeKkTuBHOCTH U
MOJIETIUPOBaHUs HaEKHOCTH HMH(POPMALMOHHBIX CHCTEM TEXHOJIOTUH Ha
0a30BOM ypOBHE
IIK-5 Crniocoben HIIK-5.1 3naTs:
OCYIIECTBIISATh Metoapl U cpencTBa MPOEKTUPOBAHUS KOMIIBIOTEPHOTO
IIPOEKTUPOBAHUE IIPOrpaMMHOT0 0OecreueHust
CTPYKTYp AaHHbIX, 0a3 | UIIK-5.2 YmeTn:
JaHHBIX IIpumeHsTh METONBI M CpPEACTBA INPOEKTHUPOBAHUS
KOMITBIOTEPHOT'O MPOTrPaMMHOI0 00€CIeYeHUsI, CTPYKTYpP
JIAHHBIX, 0a3 JaHHBIX, IPOTPAMMHBIX HHTEp(eHcoB

Pasnen 3. MecTo IMCHUMIVIMHBI B CTPYKTYpe 00pa30BaTeJIbHOM MPOrpaMMbl
Huctunnuna «CructeMbl aHaiau3a JAHHBIX» W3y4yaeTcss B 6 ceMecTpe OYHOW U B 7 CEMECTpe
3a04HOM (hopM 00ydeHus, oTHocuTcs K broky b.1 «/lucuunamnel (Mogynm)», «Hacts, popmupyemas
y4aCTHUKaMHM 00pa30BaTeIbHBIX OTHOIICHUW», «/ucnumumuel (Mogynu) mno BwiGopy 2 (/IB.2)

oOpa3zoBaTeNnbHOW HporpaMMbl mo HampasieHuto noAarotoBku 09.03.03 Ilpuknannas uHpopMaTHKa

(ypoBeHb OakanaBpuar), HAPaBJICHHOCTD (MTPOQPHIIb): « AHATU3 TAHHBIX)

Pa3nen 4. O0beM (TPya0€eMKOCTb) M CHUTITHHBI
(00mas, mo BuAaM y4eOHOMH padOThI, BUAAM NMPOMEKYTOYHOH ATTECTAIMH)

TpynoeMKoCTb JMCHUIIIHHBI M BBl Y4e0HOM HArpPy3KH

HA 04HOI1 (popMe 00yUeHHS

KypcoBoe | Camocros . KonTtpossb,
[IpakTrueckue Texymmit
3.e. | Uroro | Jlekium MPOEKTUPO | TeNbHAS IPOMEKYTOUHAs
3aHATUS KOHTPOJIb
BaHHE pabora aTTeCTaIus
6 cemecTp
4 | 144 | 26 26 56 36




DK3aMeH

HA 3204HOI1 (hpopMe 00yUeHH S

KypcoBoe | Camocto . Kontpons,
IIpakTrueckue Texymmn
3.e. | Uroro | Jlekuuu MPOEKTUPO | ATEIbHAS MIPOMEXYTOYHAS
3aHATUA KOHTPOJIb
BaHUE pabota aTTecTanus
7 cemecTp
36
4 144 4 8 96
DK3aMeH
TemaTnyeckni IJIaH IUCHMIIITHHDI
OuHnas ¢gopma 00yueHus
Paznensr / Temsr Jlex | Ilpaktuue | Camocrosite | Texy | Konrpons, | Bceero
1007041 CKHe JbHAs M | IPOMEXKYTO | YacoB
3aHATHS pabora KOHT YyHas
poJib | arrecranus
6 cemecTp

Paznen Nel. «O0masi xapakTepucTHKAa CHCTEM aHAIM3A JaHHbIX. O0padoTKa JTaHHBIX €
noMoibIo ounoaunorexu Pandas»

Tema 1.1. Cuctemsl aHanu3za

3 3 6 12
JTAHHBIX
Tema 1.2. CtatucTueckue 3 2 6 11
MeToIblI Onbmorexku Pandas.

Paznea Ne2. «Buszyasnuszanus ¢ nomoubio 6mosauorexk Matplotlib u Seaborn»
Tewma 2.1. IToctpoenue rpadukon
Y BU3yaJIM3alys C TOMOLIbIO 3 2 6 11
oubauoreku Matplotlib.
Tema 2.2. Iloctpoenue rpapukoB
Y BU3yaJIn3alus ¢ TOMOULIbIO 3 2 6 11
oubimorexu Seaborn.
Pasgen Ne3. «Meroabl MammuHHOro o0y4enus oudauorexn Scikit-Learny
Tema 3.1. 3HaKOMCTBO C
oubmmorexoit Scikit-Learn. 3 2 6 11
Tema 3.2. MeTobl
KJaccupuKauu OuOIMOTEKN 3 3 6 12
Scikit-learn.
Tema 3.3. MeTpuku kauecTBa
KJaccu(puKaum B ONOIHOTEKE 2 3 5 10
Scikit-learn.
Tema 3.4. MeTonsl
KJIaCTepU3aIiy OMOJTNOTEKH 2 3 5 10
Scikit-learn.
Pasznen Ned. «MeToabl cTaTHCTHUYECKOT0 aHAau3a Oubanorexn StatsModels»

Tema 4.1. IlocTpoeHne TMHEWHBIX 2 3 5 10
PErPEeCCUOHHBIX MOJIEIICH.
Tema 4.2. AHanus u
IIPOrHO3UPOBAHUE BPEMEHHBIX 2 3 ) 10
PSIOB.
DK3aMeH 36 36




| IToro 1o JMCIHILIHEE | 26 | 26 | 56 | | 36 | 144 |
3aounasi popma oOyueHust
Paznensl / Tembr Jlex | IIpaktnue | Camocrosite | Teky | Kontponb, | Bcero
1005031 CKHE JbHas LU | IPOMEXKYTO | 4YacoB
3aHATUA pabota KOHT YyHas
poJib | arrecranus
7 cemecTp

Pa3nesa Nel. «O0masi xapakTepuCTHKA CHCTEM aHAJIM3a JaHHBIX. O0padoTka JaHHBIX €
noMombo 0udauoreku Pandas»

Tema 1.1. Cucremsl ananusa

1 1 10 12
JaHHBIX
Tema 1.2. CtaTucTHuyeckue

1 10 11
MeToIbl Onbmorexku Pandas.
Paznea Ne2. «Buszyaauszanus ¢ nomombro 0udamorexk Matplotlib u Seaborn»
Tema 2.1. IlocTpoerue rpagukos
Y BU3yaJIH3aIHs C TOMOIIBIO 1 10 11
oubmmorekn Matplotlib.
Tewma 2.2. IToctpoenue rpadukon
U BU3yaJIM3alys C IOMOLIbIO 1 10 11
oubnmnorexu Seaborn.
Pa3nen Ne3. «Meroabl MalIMHHOT0 00yuenus oudauorexkn Scikit-Learny
Tema 3.1. 3HaKOMCTBO ¢
oubauorexou Scikit-Learn. 1 10 11
Tema 3.2. MeTobl
KIIacCU(UKAIUU OMOITHOTEKN 1 10 11
Scikit-learn.
Tema 3.3. MeTpuku KauecTBa
KJIacCU(pUKanu B OMOIHOTEKE 1 9 10
Scikit-learn.
Tema 3.4. MeTobl
KJIacTepu3aluu OMOINOTEeKH 1 9 10
Scikit-learn.
Paznea Ned. «MeToabl CTATHCTHYECKOT0 aHAIN3a OnonoTeku StatsModels»

Tewma 4.1. IloctpoeHue TMHEHHBIX 1 1 9 11
pPErpecCHOHHBIX MOJIETICH.
Tema 4.2. Ananus u
IIPOrHO3MPOBAaHUE BPEMEHHBIX 1 9 10
PAIOB.
DK3aMeH 36 36
HToro 1mo gucuIuinHe 4 8 96 36 144

CTpyKTYypa M coepKaHNe U CHUIITHHBI

HaumeHoBaHue pa3iaesioB M TeM

Conep:kaHue TeMbl

Pasznea Nel. «O0masi xapakTepuCTHKA CHCTEM aHAJIN3a JaHHbIX. O0padoTka JaHHBIX €
noMouibio oudanoreku Pandas»

Tema 1.1. CucteMbl aHann3a JaHHBIX

[TonsTne cuctembl aHanmu3a JaHHBIX. DYHKIUU CHCTEM
aHanm3a naHHbiX. Knaccudukanus cucrem aHanvsa JTaHHbBIX.

Tema 1.2. CtaTucTHYECKHE METOIBI
oubimorexu Pandas.

Brluncnenue onucarenbHbIX CTAaTUCTUK. MeTo bl
BBIYMCIICHHS CTATUCTUYECKUX MoKazarened. Koppensauusa n
KoBapuauus. ['pynnupoBka naHHbIX. Juckpernsanus
JnaHHbIX. Cpe3sl JaHHBIX

5



HaunmeHOBaHMe pa3eioB U TeM

\ Conep:xaHue TeMbl

Pazngea Ne2. «Buszyaauszauus ¢ nomombro 0udaunorexk Matplotlib u Seaborn»

Tema 2.1. IlocTpoenue rpaguxoB u
BU3YaIH3aIHs C TIOMOIIBIO
oubmuorexku Matplotlib.

Jlunetinsie rpaduxu. [Tapamerpst HacTpoiiku. CtonOuaras,
Kpyrosas auarpammsl. [lapamMeTpbl HaCTPOUKH.
I'ucrorpammsl. [Tapamerpsl HacTpoiiku. ['paduk «sHK ¢
ycamuy». [lapamerps! HacTpoiiku. ['paduku mioTHoCcTH U
KOHTYpHBIE IpaduKu.

Tewma 2.2. IToctpoenue rpadukoB u
BU3yaJIU3aIUsl C TOMOIIBIO
o6ubmoTeku Seaborn.

I'ucrorpammel. [Tapamerpsl HacTpoiiku. TensoBas kapTa
Koppernsiiun. Tabnuna k03hGUIUEeHTOB KOppesIun
HE3aBUCHUMBIX IEPEMEHHBIX C 3aBUCUMOMN MIEPEMEHHOM.
Toueunas quarpamma. [TapameTpsr HacTpoiiku. ['padux
«suK ¢ ycammy. [lapamerpsl HacTpoiiku. [loctpoenue 3D-
auarpammsl paccenBanus. CKpunnyHas [uarpamma.

Pazgea Ne3. «Meroabl MalIMHHOTO 00yuyeHusi Oudaunorexkn Scikit-Learn»

Tema 3.1. 3HaKOMCTBO ¢
ounbmmorekoit Scikit-Learn.

Metonasl 6ubnanoreku Scikit-learn. MeToasl MaIIMHHOTO
o0OydeHus: 00y4YeHHE ¢ yuuTelieM, o0yueHue 06e3 yaurerns.
MeTo/1bI MAITMHHOTO 00YYEHHSI.

Tema 3.2. MeToab! KitacCUpHUKAINA
oubmmorexu Scikit-learn.

Jloructuueckas perpeccus. TecroBas, BAIMIANMOHHAS U
oOyuatomast BeiOopku. Heooby4enue u nepeodydeHue.
Perynspusanus B 3anaue perpeccuu. JlepeBbs peleHNuN.
Anroputmsl peanu3zanuu. Ciaydaiinsle neca. baiiecoBckast
knaccudukanus. ['paguenTHbIi OyCcTHHT

Tema 3.3. MeTpuku KauecTBa
KJIacCU(pUKauy B OMOIHOTEKE
Scikit-learn.

Cpennuil Moy OIMOKH, Cpe/IHsAs KBaApaTU4Has OLIMOKa.
Koadduument nerepmunanun. Matpuia omuook. Joms
npaBuiIbHbIX 0TBeTOB. ROC-KpuBasi, riomazib mojx KpUBOu.
Metpuku TPR, FPR.

Tema 3.4. MeToabl Ki1acTepu3aluu
o6ubmanorexnu Scikit-learn.

ArJ0MepaTUBHBIN aITOPUTM KiacTepu3auuu. Jlennorpamma.
Merton K-cpenHuX. MeTpukH KayecTBa KiacTepru3aluH.
CHMXeHMs pa3MEPHOCTH MAaTPULIbI IPU3HAKOB.

Pa3zgea Ned. «MeToabl CTATHCTHYECKOT0 aHAIN3a oudanorexu StatsModels»

Tema 4.1. IlocTpoeHne MTMHEWHBIX
PErpecCUOHHBIX MOJENEH.

MHoxecTBEeHHas TUHENHas perpeccus. MeTpuku KauecTBa
mozenu. [locTpoeHue perpeccun ¢ KaTeropuaJlbHbIMU
MIePEMEHHBIMHU.

Tema 4.2. Ananus u
MIPOTHO3UPOBAHUE BPEMEHHBIX
PAIOB.

ABTtokoppensunonssle pyHkuuu. Tect uku-dymnnepa.
IToctpoenne ARIMA-monenu. Beibop napamerpoB ARIMA-
MO/IEJIH.

3anarus CEMUHAPCKOIo TUIa

(ITpakTHyeckue 3aHATHS)

OO01mure pekoMeHAaluK M0 MOATOTOBKE K MPAKTHUECKUM 3aHATusAM. [Ipu moaroroske k padbore
BO BpeMs NPOBEIEHUs 3aHATUH MPAKTUYECKOro THUIA CleAyeT oOpaTHTh BHHMaHHE Ha CIEAyIOLIHe
MOMEHTBI: Ha Mpollecc MpeABapUTEIbHON MOJATOTOBKH, Ha pabdOTy BO BpeMsi 3aHATHSA, 00pabOTKy
MIOJIyYEHHBIX PE3yJIbTAaTOB, MCIIpaBJI€HHE MOJY4YeHHbIX 3ameuaHuil. IlpeaBaputenbHas MoAroToBKa K
yqe6H0My 3aHATUIO TNPAKTHYCCKOTO THUIIA 3aKIIIOYACTCAd B H3YYCHHH TCOPETHUYCCKOI0 Marepuajlia B
OTBEJICHHOE ISl CAMOCTOSITENIbHON pabOThl BpeMsi, 03HAKOMJIEHUE C MHCTPYKTUBHBIMU MaTepHallaMH C
IEJTBI0 OCO3HAHMS 33149 3aHSTHSL.

Pabota Bo Bpemst poBeIeHNUS 3aHATHS PAKTHUECKOTO THITAa BKIIOYAET HECKOJIBKO MOMEHTOB: Q)
KOHCYJIFTUPOBAaHHE OOYYAIONIMXCSl MPENONaBaTeNIIMU C II€TbI0 MPEJOCTABICHUS HCYEPITBIBAIOIICH
uHpopMaIuY, HEOOXOUMOHN IJIsi CaMOCTOSITEIILHOTO BBIMOJIHEHHS MPEIIOKEHHBIX MpernojaBareieM
3aa4, 0) CaMOCTOSATEIbHOE BBIMOJHEHUE 3aJaHUI COrJIacHO 0003HAYEeHHOW y4eOHOW MporpaMMoi
TEeMaTUKH.



Pasznen Nel. «O0miasi xapakTepHCTHKA CHCTEM aHAJIN3a JaHHbIX. O0padoTKa JaHHBIX ¢
noMoub oudanoreku Pandas»
Tema 1.1. CucTeMbl aHanU3a JaHHBIX
1. Python (Pandas/Scikit-learn), R, KNIME, RapidMiner, Tableau, Power Bl — mo kpurepusm:
OTKPBITOCTh, THOKOCTH, BU3yasn3aius, ML-BO3MOXXHOCTH, TOPOT BXO/a
2. Ycranoska Jupyter Notebook / Google Colab, UMmopT 1 iepBUYHBIH OCMOTP OTKPBITOIO JaTacera
(Hammpumep, titanic.Csv WM iris.csv).

Tema 1.2. Cratuctryeckue MeToasl ononnorexku Pandas
1. J{nst uricnoBbix cronbios: mean(), median(), std(), quantile(), J{ist kareropuaibhbix: value counts(),
mode().
2. Ucnonb3oBathk groupby() Uit aHanw3a JaHHBIX MO TpynnaM (HalpuMmep, CpeaHsis 3apruiaTa 1mo
otaenam), [IpuMEHHTh HECKOJIBKO arperaTHbIX (yHKIIHA OJTHOBPEMEHHO.
3. O6napyxenue (isnull().sum()), ¥ nanenue (dropna()), 3anonuenwue (fillna() ¢ mequanoi/mMonoi).

Paznen Ne2. «Buzyanuszanusi ¢ nomoubio 6noauorexk Matplotlib u Seaborn»
Tewma 2.1. IToctpoenue rpadukoB 1 Bu3yanuzaius ¢ momoiisio Matplotlib
1. JIuneinsrii rpaduk (plot), 'mcrorpamma (hist), Cronbuaras nuarpamma (bar), Jlnarpamma
paccesiHus (scatter).
2. 3aroyIoBKH, TIOJIITUCHU OCEH, JIETeH 1A, CeTKa, IIBeTa, pa3Mep ¢urypsl, Coxpanenue B ¢aiin (savefig).

Tema 2.2. IlocTpoeHne rpaiKoB U BU3yaTH3aIHs ¢ TIOMOIIbI0 Seaborn
1. Boxplot, violin plot, strip plot myst cpaBHeHus pacnpenenenuii, Countplot 1uist kKareropuanbHBIX
JTAHHBIX.
2. Pairplot mys Bcex map nepemenHbix, Heatmap koppensumonnoit matpuisl (df.corr()), Jointplot
(scatter + rucTorpaMmsi).

Paznen Ne3. «Metoabl MalIMHHOTO 00yuenust omdamnorexn Scikit-Learn»
Tema 3.1. 3nakomcTBO ¢ 6ubaHoTeKkoit Scikit-learn
1. Barpyska load_iris, load_boston (wu fetch_california_housing), Pasaencuue Ha npusHaku (X) u
LIEJIEBYIO TEPEMEHHYIO (Y).
2. Vcnonp3oBanue train_test split ais cozmanus o0yvaromiei 1 TECTOBOM BBIOOPOK.

Tema 3.2. Merons! knaccudukaruu B Scikit-learn
1. Jloructnueckas perpeccus (LogisticRegression), Metoa k 6nmxaiimx coceneit
(KNeighborsClassifier), JlepeBo pemennii (DecisionTreeClassifier).
2. [Ipenckazanue Ha TECTOBOM BHIOOPKE U MEPBUYHAS OLIEHKA (HAIpuMep, score).

Tema 3.3. MeTpuku KauecTBa Kiaccu(UKaluu
1. Tounocts (accuracy_score), Marpuna ommu6ok (confusion_matrix), Precision, Recall, F1-score
(classification_report).
2. lloctpoenue confusion matrix heatmap ¢ nomompto Seaborn.

Tema 3.4. MeTozp! KlacTepu3anuu
1. Ilpumenenne KMeans k naTacety 6e3 MeTOK (Hampumep, iris 6e3 species), Beibop ontumansHOro
YHUCIIa KJIACTEPOB MO METOTY «JIOKTsD» (inertia ).
2. IToctpoenue scatter plot ¢ uBeTamu kiaactepoB (Juist 2D-pU3HaKOB).

Pa3znea Ned. «MeToabl CTATHCTHYECKOT0 aHAIN3a OnoJnoTexku StatsModels»
Tewma 4.1. IlocTpoeHne TMHENHBIX PETPECCUOHHBIX MOJIENEH
1. Ucnonws3oBanue LinearRegression u3 Scikit-learn, [Tporuo3 Ha TecToBOM BBIOOPKE.
2. MSE, MAE (mean_squared_error, mean_absolute_error), Koa¢duruent aerepmunarm R2
(r2_score).



Tema 4.2. AHanu3 1 TPOrHO3UPOBAHNE BPEMEHHBIX PSIIOB
1. Ucnonp30Bath gataceT (HapuMep, JaHHbBIE O TaCCaKUpaxX aBUAKOMIIAHUU WU Kypce BalIOThl),
MOCTPOUTD IrpapuK 3aBUCUMOCTU OT BPEMEHHU.
2. Cronp3siee cpeanee, JlmaeiHbi Tpena (depes statsmodels wim MOTUHOMHUATBHYIO PETPECCHIO),
Ornenka omuOKku rporHo3a Ha hold-out BeIOOpKe.

Pa3znen S. YueOHO-MeTOoAMYeCKOE 00ecneyeHHe CAMOCTOSTEIbHOM Pa0doThl 00y4aloIUXCs
MO AUCHUIIAHE

Hapsiny ¢ uTeHneM NeKiuii ¥ IpOBEJCHUEM MPAKTUICCKUX 3aHATUN HEOTHEMIIEMBIM 3JIEMEHTOM
y4eOHOTO Tpoliecca SBISIETCs camocmosmenvhas paboma. IIpu caMoCcTOSITETLHON paboTe TOCTUTACTCSI
KOHKPETHOE YCBOCHHE YIeOHOTO MaTepuana, pa3BUBAIOTCS TEOPETUICCKUE CTIOCOOHOCTH, CTOJIh BYKHBIC
JUIS. YCHEITHOW TOATOTOBKM M 3alllMThI BBITYCKHOW paboThl OakamaBpa. DOpMbI CaMOCTOSATEILHON
paboTel, 00yuaeMbIX MOTYT OBITh pazHOoOOpa3HbIMU. CamocTosITeNbHas padoTa BKIIOYACT: U3YUYCHUE
JUTEPaTyphl, BEO-peCypCcoB, OLEHKY, 00CYKICHHE 1 PELIEH3UPOBaHUE MyOJIMKYEMbIX CTaTe; OTBETHI Ha
KOHTPOJBbHBIC BOMPOCH, pEIICHUE 3a7ad; CaMOTECTUpPOBAaHHWE. BEBITIONHEHHWE BCEX BHJIOB
CaMOCTOSITEITLHOW Pa0OTHI YBSI3bIBACTCS C U3yUYECHUEM KOHKPETHBIX TEM.

TunoBble 3aJaHus JJII CAMOCTOSTEIBHOW, TPEJCTABICHBI B ()OHJE OIEHOYHBIX CPEICTB IO
JMCIUTUINHE.

5.1. UnauBuayaabHble 3aJaHUA 1JI51 KYPCOBBIX padoT
KypcoBasi paGoTa 1mo3BOJISET BBIABUTH CTENEHb BIAJE€HUS 0a30BBIMU 3HAHUSAMHU, YMEHUSIMU
HEOOXOUMBIMU JIJIsl O0OYUYCHHUS, M ONIPECITUTh YPOBCHbD BIIJICHUS] HOBBIM MaTepualioM. PexomMeHnarmu
0 TIOJrOTOBKE, O(hOPMIICHHUIO U 3aIUTe KypPCOBOW pabOThI (KypCOBOTO MPOEKTA), MPEIyCMOTPCHHON
yueOHBIM TUTAHOM, U3JI0KEHBI B METOIMYECKIX YKAa3aHUSX 10 COOTBETCTBYIOIICH JIUCITUILINHE.

5.1.1. IlpumMepHasi TeMaTHKAa KyPCOBBIX PadoT (IPOEKTOB)
Kypcoesas paboma ne npedycmompena yueonvim nianom.

Pazgen 6. OneHoyHble M METOAUYECKHE MaTepHaJibl 10 00pa30BaTeIbHOM IPOrpaMMme
(hoH OLIEHOYHBIX CPEACTB) AJIsl NPOBEACHUS TEKYIIEro KOHTPOJIS yCIIeBAEMOCTH 1
NPOMEKYTOYHOH aTTecTALMHU

B nporuecce ocBoenus yueOHOM TUCHUIUTMHBI 17151 OLIEHUBAaHUS C(OOPMUPOBAHHOCTU TPEOYEMBIX
KOMITETEHIIUH UCIIOJIb3YIOTCS OLIEHOYHbIE MaTepuabl ((POH/bI OLIECHOYHBIX CPENICTB).
TunoBble TECTOBBIE 3aJaHUs, TUIIOBBIE IPAKTUYECKHUE 3aJaHUs, TUIIOBBIE 3aaHMsI JJI KOHTPOJIBbHBIX
paboT M Marepuanbl I TUATHOCTHYECKON paOoThl MpeacTaBieHbl B (JOH/IE OLEHOYHBIX CPENICTB IO
mucuuruinHe. [IpomexxyTodHas arTecTanus NpoBoIUTCs B (hopMe 3aueTa/ 3a4eTa ¢ OLEHKONW/IK3aMeHa.

6.1. MaTepuaJbl VISl OLeHKH Pe3yJIbTATOB POMEKYTOYHOMH aTTecTauuu

Ilepeyens BOpPOCOB /1 MOATOTOBKH K IPOMEKYTOYHOM aTTecTalluy (IK3aMeH)
1. Yro sBisieTcs onpeaenaomyuM IPU3HAKOM CUCTEMBI aHaIM3a IaHHbIX B OTJIMYHME OT Habopa
pa3pO3HEHHBIX UHCTPYMEHTOB?
2. HazoBwute aBe KITt04YeBbIe (DYHKIIMOHAIBHBIE TPYIIIBI, KOTOPHIE JOKHA 00€CIIEUnBaTh COBPEMEHHAs
CUCTEMa aHAJIN3a JAaHHBIX.
3. KakoBa ocHOBHas 11e7Tb BBIYHCIICHHS OTMCATEIFHBIX CTATHCTUK Ha ATAre Pa3BeJOYHOTO aHaN3a
nanabix (EDA)?
4. YeMm npuHIUNHAIBHO OTJIMYAETCS] MEIUaHa OT CPEIHEro apu(pMeTHIECKOro, U B KaKOM cllydae
Me/iMaHa sBisieTcs 6osee MpenoYTUTENbHOW Mepoil ieHTpa?
5. B ueM ocHOBHOE MPaKTUYECKOE PA3IUYUE MEXKIY KOA((OUIIMEHTOM KOPPETSAIUN U KOBApHAIIMH ITPU
OLIEHKE CBSI3U ABYX IIEPEMEHHBIX?
6. KakoBa niens ucrons3zoBanus oneparnuu rpynnupoBku (GROUP BY) B ananmze qaHHBIX?
IIpuBenuTe TUNIMYHBIN IPUMED €€ IPUMEHECHMUS.



7. Kakoit mapametp auneliHOTO Tpaduka B Matplotlib siBisieTcst Ki1r04eBbIM U1 OTHOBPEMEHHOTO
OTOOPaKEHHS HECKOIBKUX JIMHUM ¢ UX UACHTH(UKAINCH?

8. B kakom cirydae mpeanouTUuTelbHee UCTIOIh30BaTh CTOJIOYATYIO JHArpaMMmy, a B KAKOM —
KpyroByto? Ha3oBuTe 1o 0qHOMY KJIIOUEBOMY IapaMeTpy sl Kax10il.

9. Yro oToOpakaeT rucTorpaMma M Ha 4TO HaIpSAMYIO BIMSET MapaMeTp bins npu e€ mocrpoeHun?
10. Kakue Tpu KIItOUEBbIX 3JIeMEHTa HHPOPMAIUH O pacIpeie]ICHUH JAaHHBIX MOYXKHO OBICTPO OLICHUTH
C TMIOMOUIBIO TPpa(UKa «SIIUK C yCaMm»?

11. Kakoit mapametp TerioBoit kapthl (heatmap) B Seaborn siBisieTcst 00s13aTeIbHBIM 115 €€
CoJIep>KaTeIbHON MHTePIPETALUU TIPY BU3YyaIH3aI[Mi MATPHUIIbI KOPPEISILUA U Touemy?

12. Kakyto mpakTU4YecKyI0 aHATUTHYECKYIO 33a]a4y MOMOTaeT penTh Tabinna K03 QUIHEHTOB
KOPpEJSIUK NPEAUKTOPOB C LEJIEBOM IEPEMEHHO Ha ATare MOATrOTOBKH JaHHBIX JIJISl MAIIMHHOTO
o0yuenus?

13. HazoBuTe mapaMeTp Toue€UHOM nuarpammsl (scatter plot) B Seaborn, KOTOpbIil TO3BOMISIET 100aBUTH
TpeThe U3MEpEeHHE (KaTeroprajIbHOe) K IByMEPHOMY IpaduKy, U KaK OH 3TO JesaeT?

14. B yem 3akiroyaeTcs riaBHOE MpUHIMIUANIbHOE cornatnenue (API) 6ubnunorexu Scikit-learn,
o0111ee /1151 MOAaBIISIOIIEro OOJIBITMHCTBA €€ alTOPUTMOB?

15. KakoB KI1104€BOM KpUTEPHii, HA OCHOBE KOTOPOT'O 33]ja4a MalTMHHOTO 00y4YeHHs OTHOCUTCS K
00yYEHUIO C yUUTEIIeM WK 03 yuuTes?

16. HecMOTpst Ha HA3BaHUE «PETPECCUSY, TOUEMY JIOTUCTUYECKAs! PErpeccusi BISIETCS aJrOPUTMOM
KJIacCU(PUKALIMK, a HE Perpeccuu’?

17. JIns xakux 1enei, COOTBETCTBEHHO, UCIIONIb3YIOTCA 00yyaromas (train), BaluJaliiOHHAS
(validation) u TecToBas (test) BEIOOpKU?

18. OnumuTe NpocToi AMArHOCTUYECKUH MPU3HAK, [0 KOTOPOMY MOKHO 3aI10JI03pUTh Iepeo0yueHue
MO/ICJIH.

19. KakoBa ocHOBHas 11e11b JoOaBIeHus peryispusanuu (Hanpumep, L1-Lasso ninn L2-Ridge) B
(GYHKIHIO TOTEPh JTMHEHHOU perpeccun’?

20. Ha xakoM mpUHIUIIE OCHOBAH >KaJHBIN aJITOPUTM MOCTPOSHUS PELIAIOIIETO JEPEBa, U KaKyko
JIOKAJIbHYIO 3aj[ady OH pelaeT B KaXIOM y3ie?

21. 3a cyer KaKuX JBYX UCTOYHUKOB CIIy4alHOCTH JJOCTUTAETCS pa3HooOpas3ue IepeBheB B aHCaMOIIe
«Cny4aifHbI} Jiecy»?

22. Kakoe kmoueBoe cBoiictBo MSE (cpeaneii kBaapaTu4Ho# omnbku) otnndaer e€ ot MAE
(cpeaHero Moayst OMIMOKH) U B KaKMX CIIy4asX 3TO MOXET ObITh BayKHO?

23. Kakyto copepkarenbHy0 HHPOpMaIHIO MpeocTaBiseT koddduunent aerepmutanuu R?, u 9to
O3HaYaeT ero OTpuIaTeIbHOe 3HaUeHe?

24. Kakue 1Be IPUHIUITMATBHO Pa3HbIe TUMIOBbIE OU3HEC-CUTYAIIUH MOKHO OIUCATh C MTOMOIIBIO
anemenToB FP (False Positive) u FN (False Negative) u3 marpuiisl omn6ok?

25. B kakoM pacnpocTpaHEHHOM CIIeHapuu MeTpuka Accuracy (J0Jsl IPaBUIBLHBIX OTBETOB)
CTAaHOBUTCSI a0COJIFOTHO OECIIOJIE3HOM /711 BBIOOpA MOJIETH, ¥ TToueMy?

26. Kaxoe kmtoueBoe npenmyiiectBo Mmetpuku AUC-ROC (mnomans noag ROC-kpuBoit) nepen
Accuracy nimu F1-score?

27. Kakyto yHUKaIbHYIO BO3MOXHOCTh TIPU BBEIOOPE YHCIIa KJIACTEPOB MPEAOCTABISAET arJioMepaTUBHAS
KJlacTepu3anus no cpaBHeHmio ¢ K-Means, 1 ¢ MOMOIIBIO KAKOTO HHCTPYMEHTA TO pean3yeTcs?
28. KakoB I1aBHBIN cojiepKaTellbHbII HeJocTaToK anroputMa K-Means, BpITEKalOIMUNA U3 TOTO, YTO OH
MUHHUMH3HPYET BHYTPUKIIACTEPHOE PACCTOSIHUE JI0 IEHTPOHIOB?

29. TTouemy 1UIst OIIEHKM KayecTBa KJIACTEPHU3AI[MU HETb3sI UCIIOJIb30BaTh CTAaHIAPTHBIE METPUKH
TOYHOCTH (accuracy), ¥ Kakou THIT METPHUK JJIsl 3TOTO TPUMEHSIOT?

30. Kakas ¢pynaameHTanpHast mpodieMa BOZHUKAET NPH UHTEPIpeTai Ko3PPHUIHEHTOB
MHOXECTBEHHOH JIMHEHHOM perpeccuu, eCiau MpU3HaKU CHIIBHO KOPPEIUPOBAHBI MKy COO0M?

31. IToueMy mpH OLIEHKE PErPECCHOHHON MOEIN HEJOCTATOYHO CMOTPETh TOJIBKO HA 3HAUCHHE
ommOku (Hanmpumep, MSE), u kakast TOnoJHUTEIbHAS METPUKA IIOMOTAET 3TO MOHSTH?

32. Kakyro KJII0YEeBYIO TMIIOTE3Y O BPEMEHHOM psiJie TO3BOJISIET MPOBEPUTH BU3YaTIbHBIN aHAJIHU3 €ro
aBTokoppensunoHHon ¢pyHkuuu (ACF)?



33. Kakyto HyJIeBYIO U aIbTePHATHBHYIO TUIOTE3Y MPOBEPSIET paciupeHHbii Tect Juku-dymiepa
(ADF test) u kak uHTEpIpeTHpYyETCs ero p-value?

34. Ha3zoBuTe TpH KIFOYEBBIX Tana Metogoioruu bokca-J/xenkunc (ARIMA) u ux ocHOBHOE
coJiepKaHue.

6.2. OleHMBaHNe OTBETOB HA BONMPOCHI M BHINMOJHEHUS 32IaHUI MPOMeKYTOUHOI
aTTrecTanuu
[Tpu onieHKe 3HaHUHN YYUTHIBAETCS YPOBEHb CPOPMUPOBAHHOCTH KOMIIETCHIIMIA:
1. YpoBeHb YCBOEHHS TEOPETUYECKUX MOJIOKEHUN UCUUIUIMHBI, MPAaBUIBHOCTH (OPMYIUPOBKHU
OCHOBHBIX TTOHSITUH M 3aKOHOMEPHOCTEH.
2. YpoBeHb 3HaHUS (PAaKTHUECKOTO MaTepuaia B 00beMe MpOorpaMMBbl.
3. Jloruka, CTpyKTypa U TPaMOTHOCTh M3JI0KEHUS BOIPOCA.
4. YMeHue CBA3aTh TEOPUIO C TPAKTUKOM.
5. Ymenue nenatb 0000IEHNUS, BBIBOIBL.

IlIkana oneHHBaHNUS HA DK3aMeHe, 3a4eTe ¢ ONeHKOoil

Onenka Kputepun BbicTaBJ/IeHUs] OLIEHKHU
OTiIn4HO OOyyaromuiicst TOMKeH:
- TPOJEMOHCTPUPOBATH TIIyOOKOE€ W MPOYHOE YCBOCHHE 3HAHHMA
MIPOrpaMMHOTO MaTepHaia,
- HCUEPIBIBAIOIIE, TTOCIEI0BATEIHFHO, TPAMOTHO H JIOTHYECKH CTPOHHO
M3JIOKUTH TEOPETUYECKUIA MaTepral;
- MPaBWIIBHO (YOPMYIIMPOBATH ONIPEIICIICHNUS,
- MPOJEMOHCTPUPOBATH YMEHHUS CAMOCTOSTENbHOM paboThl C
JUTEPATYPOU;
- YMETb CJIeaTh BBIBOJIBI IO M3J1araéMOMYy MaTepHaly.
Xopo1io OO0yyaromuiicst TOJIKEH:
- IPOJIEMOHCTPHPOBATH JIOCTATOYHO ITOJHOE 3HAHHWE MPOrPAMMHOTO
Marepuaa,
- MPOJACMOHCTPUPOBATh 3HAHKE OCHOBHBIX TCOPETHYCCKUX IMOHATHIA,
- JIOCTaTOYHO TOCJIEIOBATEIbHO, TPAMOTHO U JIOTHYECKH CTPONHO
W3J1araTh MaTepua;
- MPOJEMOHCTPUPOBATH YMEHUE OPUEHTHUPOBATHCS B TUTEPATYPE;
- YMETh CJIeNIaTh JOCTATOYHO OOOCHOBAHHBIE BBIBOJIBI 10 U3JIaraeMOMY
Marepuaity.
Y 10BIETBOPUTENBEHO OOyyaromuiicst TOMKeH:
- MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y9aeMOTro MaTepuaa;
- IOKa3aTh 0011ee BIaIeHUE MOHATUIHHBIM allapaToM TUCIUTUINHEI;
- YMETh CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOM H3JIaraeMoro

BOIpOCA;
- 3HAaTh OCHOBHYIO pPEKOMEHIYEeMYyI TIpOTpaMMOi  y4eOHYIO
JTUTEpaTypy.

HeynosnerBoputenbHO OO0yuaromuiicst IeMOHCTPUPYET:

- HE3HAHHE 3HAYUTEIIHON YaCTH IIPOrPaMMHOI0 MaTepHaa;

- HE BJIAJICHHE MTOHATUWHBIM anlapaToM JUCHUTLINHBI;

- CYIIECTBEHHBIE OLIMOKU MPU U3JI0KEHUHU Y4eOHOr0 MaTepuana;

- HEyMEHUE CTPOUTh OTBET B COOTBETCTBHH CO CTPYKTYpOM
M3JIaraeMoro BOIIpoca;

- HEYMEHHME JIeJaTh BBIBOJBI IO M3J1araéMOMY MaTepHally.

IIlkaja oneHUBaHUs Ha 3a4eTe

Ounenka KpuTtepun BbICTaBJIeHUS] OLCHKH

«3auTeHo» OO6yyaromuiicss JOHKEH: YMETh CTPOUTh OTBET B COOTBETCTBHM CO
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CTPYKTYpO# H371araeéMoro BOIPOCa; MPOJIEMOHCTPUPOBATH IMPOUYHOE,
JIOCTaTOYHO TOJIHOE YCBOEHHE 3HAHHWI MPOrpaMMHOr0 MaTepuana;
MPOJIEMOHCTPUPOBATh 3HAHHE OCHOBHBIX TEOPETHUYECKHUX TOHSTHUH;
MpaBWIbHO  (QOPMYJIHpPOBATH  OMNpPEAETCHUS;  MOCIEAO0BATEIbHO,
rPAMOTHO U JIOTHYECKU CTPOUHO M3JIOKHUTH TEOPETUUECKUN MaTepua;
MPOJEMOHCTPUPOBATh ~ YMEHHUS  CaMOCTOSTENbHOW  paboThl ¢
JTUTEPATYPOii; YMETh C/IENaTh JOCTATOYHO 0OOCHOBAHHBIE BBIBOJIBI IO
U3JlaraeMoMy MaTepuany.

OOyuaromuiicss J1€MOHCTPUPYET: HE3HaHWE 3HAYUTEIBHOH YacTu
MIPOrpaMMHOTO MaTepualia; He BIIaJICHUE MOHSITHMHBIM amnmnapaTrom
JUCIUIUIMHBI, CYIIECTBEHHBIC OIMIMOKH TMPU WU3JI0XKEHUH Y4eOHOTO
MaTepuasa; HEyMeHHE CTPOUTh OTBET B COOTBETCTBUU CO CTPYKTYpPOH
M3JIaraéMOro BOIIPOCA; HEYMEHME JENaTh BBIBOJBI IO H3JIaracMomy
MaTepuany.

«He 3auteno»

MeTtoanyecKkue MaTepuabl, oNpee/somue Npoueaypy OHeHUBAHUSA ¢()OPMHPOBAHHBIX
KoMneTeHuuil B coorBercTenu ¢ OOIIL

Kauecmeo 3nanuii XapakTepu3yeTrcsi CIOCOOHOCTBIO 00YYaroIerocst TOUHO, CTPYKTYpUPOBaHHO
U YMECTHO BOCHPOU3BOJUTH MH(POPMAIUIO, MTOJYYEHHYIO B MPOLIECCE OCBOCHMS AMCLMUILIMHBI, B TOM
BUJI€, B KOTOPOM OHa Oblja N3JI0’KEeHA B y4eOHOM M3JaHUU WIN MPEenoJaBaTeIeM.

YMeHus, Kak mpaBuwio, (POPMHUPYIOTCS Ha 3aHATUSAX CEMHUHAPCKOIO THMA. 3ajaHus,
HanpaBJICHHbIE HA OLIEHKY YMEHMI, B 3HAUUTEIBHOM cTeneHH TpeOyIoT OT 00y4arolerocs MnposiBIeHUs
CTEPEOTHITHOCTH MBIIUICHHUS, T.€. CMOCOOHOCTH BBINOJHUTH PaboTy mo oOpas3naM, ¢ KOTOPBIMH OH
pabotan B mporecce oOyuenus. [IpernomaBarens ke OLIEHUBAET CBOCBPEMEHHOCTb M NPaBUIIBHOCTh
BBITIOJTHEHUS 3aaHMUSL.

Hagblku MOXHO TPaKTOBaTh KaK aBTOMAaTHU3UPOBAHHbIE YMEHHS, PAa3BUTbIE U 3aKpEIICHHbIC
OCO3HAHHBIM CAMOCTOSITENIFHBIM TpyAoM. HaBbiku (popMUpYIOTCS TIPU CaMOCTOATEIHHOM BBIITOJIHEHHN
Oo0yyaroIlMMHUCST ~ IPAKTUKO- OPUEHTUPOBAHHBIX  33/JaHUM, MOJCIUPYIOIIMX  pELIeHHEe UM
IIPOU3BOJICTBEHHBIX M COLMOKYJBTYPHBIX 3aJjad B COOTBETCTBYIOIIEH 00JacTH NpoQecCHOHATbHON
NeSTeIbHOCTH, KaK IPaBUIJIO, IPU BBHIIOJIHEHUH JOMAIIHUX 3aJaHHi, KypCOBBIX IPOEKTOB (pador),
Hay4YHO-HUCCIEeI0BATENIbCKUX paboT, MPOXOKIACHUH MPAKTUK, TPU pabOTe MHIAUBUAYATbHO UK B COCTaBe
IpyNIbI U T. 1.

Yemmuwuit onpoc — 370 nponenypa, opraHuzoBaHHas Kak crienuanbHas Oecefa MpernoaBareis ¢
rpynmnoi o0yyaromuxcs (ppoHTaNIbHBIN ONPOC) WK C OTAEIBbHBIMU 00yYaIOUIMMHUCS (MHAUBUYaTbHBIH
OIpOC) C ILEJbI0 OIEHKU C(HOPMHPOBAHHOCTHM y HHUX OCHOBHBIX MOHSATUH M YCBOEHHUS y4eOHOTro
MaTepuanga. YCTHBIM OINPOC MOXKET HCIOJB30BaThCA KaK BHMJ KOHTPOJII M METOJ OLEHUBAHUS
(dbopMHpYEMBIX KOMIIETEHIMM (Kak M KauecTBa MX (OPMHUPOBaHUS) B paMKax CaMblX pa3HbIX (popm
KOHTpOJIS, TAKUX KakK: cobeceoBaHKe, KOJUIOKBUYM, 3a4eT, 3K3aMeH IO JUCLUUIUIMHE. Y CTHBIN ompoc
(YO) no3BossieT OIEHUTh 3HAHUSA M KPYTro30p 00ydaromierocs, yMeHHUe JIOTUHYECKH MMOCTPOUTH OTBET,
BJIaJICHHE MOHOJIOTHUECKOW peubl0 M MHbIe KOMMYHHUKAaTHBHbIE HaBbIKM. YO o0nanaer OONbLIIMMU
BO3MO>KHOCTSIMU BOCIIUTATENILHOTO BO3/IEHCTBUS npenoiaBatens. BocnurarensHas Gynkuus YO umeer
PS BaXHBIX ACHEKTOB: MPO(ECCHOHANBHO-3TUYECKUH M HPABCTBEHHBIM AaCHEKThl, AMJAKTUYECKUH
(cucremaTu3alus Marepuana Mnpu OTBETE, JIydlllee 3allOMUHAHUE MaTepualia MpH MHTEIIEKTyalbHOU
KOHIIGHTPALMU), 3MOLMOHAIBHBIA (PajiocTh OT YCHEIIHOTOo MPOXOXKICHHsS coOeceoBaHus) U Jp.
O6yuaromas Gyskius YO cCOCTOUT B BBISIBICHHUH JIETaJICH, KOTOPBIC IO KAKUM-TO TPUYUHAM OKa3aJIHCh
HE/I0CTaTOYHO OCMBICJICHHBIMU B X0/1€ YUEOHBIX 3aHATUI U MPU MOATOTOBKE K 3aU€Ty WM SK3aMEHY.
YO o6mamaer Takke MOTHUBHpYIOUIEH (YHKIMEH: MPaBWIBHO OpPraHW30BaHHBIE COOECETOBaHME,
KOJIJIOKBHYM, 3a4€T U 3K3aMEH MOTYT CTUMYJIMPOBATh YUEOHYIO AEATEIbHOCTh CTYICHTA, €r0 Y4acTHE B
Hay4yHOU paborTe.

Tecmur sBRAIOTCS TpocTeiiel (opMON KOHTpPOJIS, HalpaBlIEHHONW Ha MPOBEPKY BIIAJCHUS
TEPMHUHOJIOTHYECKHUM arnapaTroM, COBpEMEHHBIMH HH(OPMALIMOHHBIMU TEXHOJIOTUSMU U KOHKPETHBIMU
3HaHUSAMH B 00JacTu (PyHAaMEHTAJIbHBIX M HPUKIAJHBIX JUCHUIUIMH. TecT MOXKET MpeaoCTaBlIATh
BO3MOXHOCTh BbIOOpa U3 MEPEYHS OTBETOB (OMH UM HECKOJIBKO MPAaBUILHBIX OTBETOB).
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Cemunapckue 3anamus. OCHOBHOE HAa3HAUYECHUE CEMHHAPCKMX 3aHATUM IO JUCLUIUIMHE —
obecreunTh TIIyOOKO€ YyCBOEHHE OOYyYarolMMUCS MAaTepUalIOB JIEKIMH, NpPUBUBATh HaBBIKU
CaMOCTOSITENTbHON pabOThl C JIUTEPATYpPOd, BOCHUTHIBATh YMEHUE HAXOAUTh ONTHUMAJIbHBIC PEIICHUS B
YCIOBHSIX M3MEHSIOIUXCA OTHOLICHUH, (POPMHUPOBATh COBPEMEHHOE MPO(ECCHOHATBHOE MBIIUIEHUE
oOyuaromuxcsa. Ha ceMuHapCcKux 3aHATHUAX MPENOAABATENb IPOBEPSIET BHIMOJIHEHNE CAMOCTOATEIbHBIX
3aJaHMi M KayecTBO YCBOEHHUsS 3HAHUHM, YMEHUH, ompenenser ypoBeHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH.

Pazgen 7. Metoanueckue ykazanus 1Js 00y4arOUXCs 10 OCHOBAHUIO TUCIUILIHHBI

OcBoenue oOyyaromuMcsi y4eOHOH AMCHUIUIMHBI TpENNojiaracT M3yuyeHHe MaTepuanoB
JTUCHUIUIMHBL HA ayJUTOPHBIX 3aHATHSIX U B XOJI€ CAMOCTOATEIbHOU padOThl. AYIUTOPHBIC 3aHATHUS
MPOXOAAT B pOpMeE JICKIIUH, CEMUHAPOB U MPAKTUUECKUX 3aHATHI. CaMocTosITeIbHAs padoTa BKIIOYAET
Pa3HOOOPa3HBIM KOMIUIEKC BUIOB U (OPM pabOTHI 00YJAFOIITIXCS.

JUiss  ycHemHoro OCBOCHHUs Y4YeOHOW IUCHMIUIMHBI M JIOCTH)KEHHUS IIOCTABJICHHBIX Lelen
HE00X0IMMO BHMMATEIHHO O3HAKOMHUTHCS C HACTOALIEH paboyeil mporpaMmbl yueOHOU AUCIMILTHHBL.
Cnenyer oOpaTuTh BHUMaHUE HA CIIMCOK OCHOBHOM U JIOMOJIHUTENBHOMN JIUTEPATYpPbl, KOTOpasi UMEETCs
B DOJIEKTPOHHOM OMOIMOTEHYHON cucTtemMe YHHBepcuTeTa. ITa uHGOpMalusg HEoOXoauma s
CaMOCTOSITENTLHON pabOThI 00YYarOIIErocs.

[Tpu MOATrOTOBKE K 2y IMTOPHBIM 3aHITUSIM HEOOXOUMO MOMHHUTH OCOOCHHOCTH KaXK10i (hopmbl
€ro MPOBEACHHUS.

[TonroroBka Kk y4yeOHOMY 3aHATHIO JEKIMOHHOTO Tuma. C 1enbio oOecreyeHus] YCHEIIHOTO
00y4YeHHs 00yYarOIIUIACs JOKEH TOTOBUTHCS K JICKIIUH, TIOCKOJIBKY OHA SIBJISIETCS BAKHEHIeH (hopmMoit
OpraHm3aluy y4eOHOro mporecca, NOCKOJIbKY: 3HAKOMUT C HOBBIM YY€OHBIM MAaT€pPUAIIOM; Pa3bsCHIET
y4eOHbIe DJIEMEHTHI, TPYAHBIE JJIsl MOHUMAHM; CHCTEMATU3UPYET yUeOHbI MaTepruai, OpHEHTUPYET B
y4eOHOM Mpolecce.

C 9T0ii LEeNbI0: BHUMATENBHO MPOUYUTANTE MaTephall HpeblIyliel JIEKIMH; 03HAKOMbTECH C
y4eOHBIM MaTepHalioM MO YYeOHUKY U y4eOHBIM MOCOOUSM C TEMOW MPOYUTAHHOW JIEKIUHU; BHECUTE
JIOTIOJIHEHUS K [TOJIyYEHHBIM PaHEEe 3HAHUAM 110 TEME JIEKIIUHU Ha MOJISIX JIEKIIMOHHON TEeTPau; 3alUILINTE
BO3MO>KHBIE BOIPOCHI, KOTOPBIE BbI 3a1aJUTE JIEKTOPY Ha JIEKIIMK 10 MaTepHally U3y4YEHHOH JIEKLINH;
IIOCTapAUTECh YSICHUTh MECTO M3y4aeMOM TE€MBlI B CBOEH ITOATOTOBKE; y3HAWTE TEMY IPEICTOSIIEH
JeKIUH (110 TEMAaTHYECKOMY IUIaHy, 0 MHPOPMALIMH JIEKTOpa) U 3alHIIUTe HH(POPMAIIHIO, KOTOPOil BbI
BJIAJIEETE 110 JAHHOMY BOIIPOCY

[TpenBapuTenpHasl MOATOTOBKA K Y4YeOHOMY 3aHSATHIO CEMHHApCKOrO THUIIA 3aKJIIOYaeTcs B
M3YYEeHUH TEOPETHUYECKOr0 MaTepuaja B OTBEJIEHHOE JJIsi CaMOCTOSTEIbHOM paboThl Bpewms,
03HAaKOMJIEHHE C MHCTPYKTUBHBIMU MaTEpHajaMHU € LENbI0 OCO3HAHUS 3aa4 3aHATHUS.

CamocrositenbHass  pabota. s Oosiee  yrayOneHHOTO WM3YyYEeHHS TEMbl 3aJaHus JJis
CaMOCTOSITENIbHON paboThl PEKOMEHAYETCS BBIOIHATH NapalljieIbHO C U3yYyeHHeM JTaHHOM Tembl. [Tpu
BBITIOJTHEHUH 33/1aHUH IO BO3MOKHOCTH MCIOJIb3yHTE HATJIAJHOE MIPE/ICTaBICHUE MaTeprasa.

IlonrotoBka Kk 3ayery, ok3ameHy. K 3auery, »5k3aMeHy HeOOXOAMMO TOTOBHUTCS
L[eJICHAIIPaBJICHHO, PETYJIIPHO, CUCTEMAaTHYECKH U C MEPBBIX JHEH 00ydeHHs M0 JAHHON JUCIHUILINHE.
[TonbITKM OCBOUTH yU4EOHYIO JUCHUIUIMHY B IEPUO]] 3a4€THO-9K3aMEHAI[MIOHHON CEeCCHUH, KaK MPaBUIIo,
MPUHOCAT HE CIMIIKOM YOBIETBOPUTENbHbIE pe3ynbTarhl. [Ipu moaroroBke K 3adery oOparute
BHHUMaHHUE Ha 3aIIUTy NPAKTUYECKUX 3a/laHUI HAa OCHOBE TEOpETHYECKoro Marepuaia. [Ipu nogroroske
K 9K3aMEHY I10 TEOPETUYECKOW 4YacTH BBIJEIUTE B BOMPOCE TIJIaBHOE, CYLIECTBEHHOE (TOHATHS,
NPU3HAKH, KIACCU(PHUKAIMU M Tp.), TPUBEAUTE MPHUMEPHI, WUIIOCTPUPYIOIINE TEOPETHUUECKUE
MOJIOXKEHUS.
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Pasnen 8. YueOHo-MeToaM4Yeckoe 1 HHPOPMALMOHHOE 00ecnedeHHe TUCHUTIIHHBI
Ocnoenasa rumepamypa

1. Mownrymu, Y. M. Beenenue B ananu3 JaHHbIX: yuyeOHoe mocodue s ctyaeHToB / Y. M. Monrymi.
— KsBbur: U3narensctBo TyBHHCKOTO rocymapcTBeHHOro yHuBepcuteta, 2022. — 51 ¢. — Tekcr:
anekTpoHHb //  IludpoBoit oOpazoBarenpHbi pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/149460.html

2. TarapaukoBa T.M. MHTennekTyanpHbIN aHAMU3 NaHHBIX: yuyeOHoe mocobue / Tatapuukosa T.
M.. — Mocksa, Bonoraa: Uadpa-Umkenepust, 2024. — 172 ¢. — ISBN 978-5-9729-1772-3. — TekcT:
anektpoHHeld //  IludpoBoii obOpazoBarenpHbli  pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/143351.html

Jlononnumenvnas numepamypa

3. 3yes, C. B. Meroas! ananu3a nanHbix: yueoHoe nocobue / C. B. 3yeB. — Mocksa: Aii [Tu Ap
Menua, 2023. — 132 c. — ISBN 978-5-4497-2107-5. — Tekct: snekrpounsii // Ludposoii
obpazoBatensHbiil pecypc IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/129059.html

4. YybykoBa M.A. Data Mining: yuebnoe mocobue / UyOykoBa M.A. — Mocksa, Capartos:
Nutepuer-Yuusepcurer Undpopmannonnbix Texnonoruit (MHTYUT), At [Tu Ap Menua, 2020. — 469
c. — ISBN 978-5-4497-0289-0. — Tekcr: osnekrponnsnii // IPR SMART: [caiit]. — URL:
https://www.IPRsmart hop.ru/89404..html

8.1. TpeGoBaHus kK MaTePHAJIbHO-TEXHHYECKOMY U YU4eOHO-MeTOAN4YeCKOMY 00ecredeHnI0
NporpamMmbl 0aKajgaBpuarta

8.1.1. YHuBepcuTeT pacrojaraeT MaTepralbHO-TEXHUUECKOM 0a30i, COOTBETCTBYIOIEH JEHCTBYIOIINM
IIPOTUBOIOXKAPHBIM IIpaBUJaM M HoOpMaM M OOeCHeuMBaoIIell IPOBEJEHUE BCEX BHJIOB
JUCLUIUIMHAPHON U MEXIUCIUITIMHAPHON MOATOTOBKH, IPAKTUYECKON U Hay4YHO-MCCIIE0BATEIbCKON
paboT 00yUaronIuXxcs, IPeyCMOTPEHHBIX YUeOHBIM TUTAHOM.
[TomemieHuss mnpeacTaBiIsIOT coO0OW y4yeOHble ayAUTOPUU JUIsl IPOBEACHUS Y4EeOHBIX 3aHATHUM,
MIPEelyCMOTPEHHBIX IpOrpaMMoi OakanaBpuaTa, OCHAIIEHHbIE OOOpYJIOBaHHMEM U TEXHUYECKUMU
cpeAcTBaMU 00y4eHHs1, COCTaB KOTOPBIX OINpesenseTcs B padouux mporpaMMax JUCHUIUIMH (MOAYJIeH).

B VHuBepcurere MMEIOTCS ClELUAIU3UPOBAHHBIE AayJIUTOPUU JJIsl MPOBEAEHUS 3aHATUN IO
MH(POPMALIMOHHBIM TEXHOJIOTHSIM.

[Tomemienuss a8 CaMOCTOSTENbHOM pabOThl OOyYarOUIMXCS OCHAIIEHbl KOMIBIOTEPHON
TEXHUKOM ¢ BO3MOXKHOCTBIO MOIKIIFOYEeHHUs K ceTH "MHTepHeT" n o0ecnieyeHneM JoCTyIa K 3J1eKTPOHHON
nH(pOpMaLIMOHHO-00pa30BaTeNbHOMN cpeie Y HuBepcuTeTa.

JJiekTpoHHasi HHGOPMANIMOHHO-00pa3oBaTeIbHAs cpela Y HUBEPCUTETAa BKJIKOYAET:
1. Opunmansuelil caiit YauBepcurera (https:/www.iile.ru/)
2. DnexTponHas nH(popMamonHo-o0pa3oBatenbHas cpena «1C: Yausepcure» gorosop ot 10.09.2018
r. Ne[TPKT-18281 (6eccpouHo)
3. Iporpammet st IBM. Cucrema auctanipoHsoro ooy4uenust «Mirapolisy - JIuiieH3noHHbIit 10roBop
Nel07/06/24-x ot 27.06.2024 (Cneumduxanus x JlunensumonHomy poroopy 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 mist OBM. Bupryansnast komHata «Mirapolisy - JIunensunonssiii gorosop Nel07/06/24-
K oT 27.06.2024 (Crneuuduxanus k Jlunensuonnomy goroBopy 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 nuniensnonnoe cornamenwue (JJororop ot 07.11.2018 r. NeJ[-54792,

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

8.1.2. VYHuBepcuter o00€cmedeH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U  CBOOOJHO
pacrpocTpaHseMOro MporpaMMHOro 00ecrieueHusi, B TOM YHCJIe OTEUeCTBEHHOTO TPOM3BO/ICTBA (COCTAB
ompezensercs B pabouux Mporpammax IJUCHUIUIMH (MOAyJeH) U MOJJIEKUT OOHOBJICHUIO IPHU
HEOOXOIUMOCTH).
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https://www.iprbookshop.ru/149460.html
https://www.iprbookshop.ru/143351.html
https://www.iprbookshop.ru/129059.html
https://www.iprbookshop.ru/89404..html
https://impe.lms.mirapolis.ru/mira/
https://impe.lms.mirapolis.ru/mira/
http://212.48.35.211:85/

IlepeyeHb JUIEH3NOHHOTO MPOTPAMMHOIO 00ecIeYeH s, B TOM YHCJI€e 0Te4eCTBEHHOI0
NMPOU3BO/ICTBA:
1. Onepanuonnas cucrema «ATimant» - Atlant Academ ot 24.01.2024 r. (6eccpouro)
2. AutuBupycHoe mporpammuHoe obecneuenune Kaspersky Endpoint Security s OusHeca —
Pacmmpennsriii Russian Edition qorosop-odepra Ne Tr000941765 ot 16.10.2025 1.

8.1.3. OOy4aromumcst ooecriedyeH N0CTyn (yIaJIeHHBIH JOCTYN) K COBPEMEHHBIM MPO(eCCHOHATBHBIM
0a3aM JaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX ONpeAeNsieTcs B padounx
IIporpaMMax JUCLMIUIMH (MOyJiei) U OOHOBIISIETCS IPU HEOOXOAUMOCTH, HO HE PEXKE OJHOIO pa3 B rol.

Ilepeyensb coBpeMeHHBIX NPO(eCcCHOHAIBHBIX 023 TaHHBIX H HH(POPMALHOHHBIX CIIPABOYHBIX
cucTem:

1. Uadopmannonno-nonckoBasi cucrema «Koncynaprant Ilmoc» - [doroBop NeMU-BUII-79717-
56/2022 (6eccpouHo)
2. DnexTpoHHO-OMOIMoTeunass cucrtema IPRsmart nunenswonssiii  morosop ot 01.09.2024 .
Nel11652/24C (cpok aeiictBus g0 31.08.2027 r.) https://www.iprbookshop.ru/
3. Hayunas snexrponnas 6ubnuoreka eLIBRARY munensuonnsiit qoroop SCIENC INDEX Ne SIO -
3079/2026 ot 30.01.2026 r. (cpok aeiictBus o 29.01.2027r.) https://elibrary.ru

8.1.4. OOyuatomuecs u3 uucna wuHBaAIMAOB U Jjun ¢ OB3  olecrneueHbl  3IEKTPOHHBIMU
o0pa3oBaTeNbHBIME pecypcaMu B (popMax, aalTHPOBAHHBIX K OTPAaHUYCHUSM UX 370POBbSI.

Pasznen 9. MaTepuaanO-TexmA'{eckoe odecrneyeHmne Oﬁpa30BaTeJH)HOFO nmpoiecca

VYyeOHast ay TMTOPHSI U IPOBEICHUS OO6opyioBaHue: crenualn3upoBaHHas Medens (Mebelb
3aHATUH JIEKIIMOHHOTO THUIIA, 3aHATHI ayauTtopHasi (CTOJBI, CTYJbsl, JOCKa ayJIuTOpHAas
CEeMUHAPCKOT0 TUIA, TPYIIIOBBIX U HaBeCHast), CTOJI IPENoaBaTes, CTyJ HpernoaaBaTes.
VH/IUBUYaIbHBIX KOHCYJIbTALlUM, TexHUYECKUE CPEACTBA OOYUCHUS: TICPCOHATBHBIH
TEKYIIEro KOHTPOJIS U IIPOMEKYTOYHOM KOMITBIOTEP; MyJIbTHMEINITHOE 000pya0BaHNE
aTTeCcTaluu (mpoekTop, KpaH).

[Tomenienue 11t camocToaTeabHONU padoThl | Criennanu3supoBaHHas MeOesb (CTOJIbI, CTYJIIbs),
[IEPCOHAJIBHBIE KOMITBIOTEPHI C BO3MOKHOCTBIO
IIOAKJIIOYCHUA K CETU «I/IHTepHCT» H o0ecreueHuEM
JIOCTYTIA B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-
00pa30BaTeNIbHYIO cpely Y HUBEpCUTeTa
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https://www.iprbookshop.ru/

JIMCT UBMEHEHUU

AxkTtyasausupoBanbl B 2025 roay (pemenue Yuenoro coeta 23.12.2025r., mporokoi Ne3):

- [IepeueHb OCHOBHOM M JOIOJHUTEIBHOM JINTEPATYPHI;

- [lepeuenb nHGOPMALIMOHHBIX TEXHOJOTHH, UCIIOJIb3YEMbIX TPU OCYLIECTBICHUN
00pa3oBaTENBHOrO MPOIIEcca M0 TUCIUILIHHE;

- KoMI1eK T IM1IeH3MOHHOTO TPOTrPaMMHOT0 00ECIICUEHUS.
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