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1. HEJIM U 3AJAYN TNCIUTITJINHBI

1.1. Ieau AuCHMNJINHBI

Llenpto AUCUHUIUIMHBL SBISETCS (OPMUPOBAHUE y CTYACHTOB CHUCTEMHOTO
NpeACTaBIeHUs OO0 aHAIUTUKE JAaHHBIX Kak OO0JIacTH 3HAaHUM W TMPaKTHYECKOU
JeSITEIbHOCTH, OBJIaZieHHe O0a30BBIMH METOJIaMU aHajM3a JaHHBIX, [OHMMaHUE
3TAllOB AHAIMTHYECKOTO TpOIlecca, a TaKXKe pa3BUTHE HABBIKOB MPUMEHEHUS
MHCTPYMEHTOB aHAIMTHKY JJISl pelIeHus 3aa4 B c(hepe UCKYCCTBEHHOTO MHTEIJIEKTa
U [IU(PPOBU3ALINH.

1.2. 3agaum ocBoeHHUSA TUCIHHUIIIHHBI

— O3HAaKOMHTH CTYJEHTOB C OCHOBAaMHU AHAJUTHKU JaHHBIX, BKJIIOYAsl STarbl
MOJrOTOBKU, 0OPaOOTKM M MHTEPHPETAIIUH TaHHBIX.

— Hay4YUTh BBISBJISATH 3aKOHOMEPHOCTH B JaHHBIX C  HCIIOJIb30BaHHEM
CTAaTHCTUYECKUX METOJIOB U AJITOPUTMOB MAITMHHOTO OOYYEHUSI.

— chOpMUPOBATh HABBIKK Pa0OTHI C MHCTPYMEHTaAMH M OMOJIMOTEKaMH aHaIn3a
nauubix (Hanpumep, Pandas, NumPy, Scikit-learn, Matplotlib).

— Pa3BUTh CHOCOOHOCTH (hOPMYIMPOBATh AHAIUTUYECKHE 3a7a4d HA OCHOBE
npobisieM mpodheccnoHaNTbHOM NeATEeTbHOCTH.

— 00ecnevnTh MPAKTUYSCKUI OMBIT MOCTPOCHUS AHATUTHYECKUX MOJAENEH aJis
€CTECTBEHHBIX U UCKYCCTBEHHBIX CHCTEM.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

HucuumivHa «BBeneHne B aHAJUTHUKY JAHHBIX» OTHOCUTCS K JUCHUIUIMHAM
qacT, GOPMUPYEMON YIJACTHUKAMHU 00pPa30BaTENbHBIX OTHOIIECHUHN (JUCIMILIAHA T10
BbIOOPY) Os1oka b1.

3. IEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUS IO
TUCHUTILIAHE

[Ipouecc wu3ydyeHHss AUCUUIUIMHBI «BBeneHHME B aHATUTUKY JAHHBIX»
HamnpaBJieH Ha POPMHUPOBAHHUE CIAEAYIOUIUX KOMITETEHITHI:

[IK-8 — CnocoOeH BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh MpOOJIeM,
BO3ZHMKAIOIIUX B X0J1€ MPOo(deCCUOHATBHON JIEITeIbHOCTH B 00JIACTH MOJIEIUPOBAHUS
Y QHAJIM3a CJIOKHBIX €CTECTBEHHBIX U UCKYCCTBEHHBIX CHCTEM.

Pe3yabTaThl 00y4yeHus1, XapaKTepU3yOLue
¢opMHPOBAHHOCTH KOMIIETCHIIUH

[1K-8 3HATH OCHOBHBIE JTallbl AHAIUTUYECKOIO IpoLecca U HX

B3aMMOCBSI3b, OCHOBHBIE METOJbl M MOIXOAbBI aHaInu3a

JAHHBIX; TPUHILMUIBI ITOCTPOCHHUS W BaJWJALMU MOJEIIECHU

MAaIIUHHOTO  OOYYEHHWsS;  METOJbl  BH3yalu3aluud U

VHTEPHPETALNU PE3YIHTATOB AHAIN3A

Komnerenuus




yMmeTb (pOpMyIMpOBaTh AHATUTHYECKHE 3aJa4l HAa OCHOBE
peabHbIX ~ IpoOJieM; MPUMEHATh  CTATUCTUYECKHE U
MalIMHHbIE METOAbl aHaJlu3a JaHHBIX; MCIOJIb30BaTh
UHCTpyMeHThl Python myis 00paboTku M aHanm3a JaHHBIX;
UHTEPIIPETUPOBATh PE3YyJIbTAThl aHAJINW3a B KOHTEKCTE
IPUKJIAJHON 3a/1a4U

BJa/ieTh HaBbIKAaMU paboThl C OumbOimorekamu Python
(Pandas, NumPy, Scikit-learn, Matplotlib); TexHUKaMu
npenoOpaboTKK M OUYMCTKU JAHHBIX; IPUEMaMU TOCTPOCHUS,
HACTPOMKM U OLEHKHM MOJeNel MAaIIMHHOTO OOYyYeHHS,;
METOJaMU  BHU3yallM3allud JAaHHBIX M  [PEACTaBICHUS
PE3yJIbTAaTOB

4. OBBbEM JJUCHUIIVINHBI

O6miass TPyIOEMKOCTh JUCHMIUIMHBI «BBeleHHe B aHaANWUTUKY JTaHHBIX)
COCTaBJIFET 3 3a4YE€THBIC €TUHMIIBI.
Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHBI 0 BUAaM 3aHATHH:

Ounas popma o0yueHust

. Bcero | Cemectpsl

Bun yuebHoit paboThl HACOB 5
AyauTopHbIe 3aHATHS (BCEro) 54 54
B Tom uucre:
Jlexiuu 18 18
JlaGopatopubie pabotsl (JIP) 36 36
CamocrosiTesibHasi padbora 54 54
Bupl npoMeKyTOUYHOW aTTeCTalluy - 3a4ET + +
OO01was Tpy10EMKOCTS: 108 108
AKaJIEMHUYCCKUE YacChbl 3 3
3a4.CH.

5. COJIEP’)KAHUE TUCHUTIIMHBI

5.1. Copnepxkanue pa3iejoB TUCHMIUIMHBI U pacnpeejeHue TPYA0eMKOCTH 10
BHUaM 3aHATHH

ouyHas opma o0yueHust

Ne HaumeHoBaHue JIao. Bcero,
Coaep:xkaHue pasgena Jlekn CPC
n/n TeMBbI 3aH. gac
IToHsiTHE M POTTH AHATUTUKA JAHHBIX.
1 BBenenue B Buapl aHanuTHKH: onMcaTeNnbHAs, 2 4 6 12

AHAIIUTUKY JaHHBIX JAArHoCTUYCCKasd, IMpEaCKa3aTCiIbHasd,
MpcAnrChbIBaronias.

AHanuTHueckui Dranbl aHAIUTHYeCKOro nukia. Coop

2 rporecc u JIaHHBIX, TUIIBI UICTOYHUKOB, OTKPBITHIE U 2 4 6 12
WCTOYHUKU JAHHBIX | 3aKPBITHIC JaHHBIC.
[IpenodpadoTka u Pabota ¢ nponynieHHbIMH 3HAUCHUSIMH,

OYHCTKA JaHHBIX BI)I6pocaMI/I, THIIaMU JaHHBIX. HpI/IHHI/IHLI




Ka4yeCTBECHHOM MOJATOTOBKH JAaHHBIX.
PaszBenounbIi
MeTopI MEePBUYHOTO aHAN3A.
4 aHaJIN3 JaHHBIX 2 4 6 12
Busyanuzanus n 00001eHIE TaHHBIX.
(EDA)
bazosbie
5 CTaTHCTUICCKUE Cpennvie 3HaYEHUS, TUCTIEPCHSI, ) 4 6 12
METO/IbI B KOPPEJIAIHS, CTATUCTHYECKHUE TECTHI.
AHAIMTHKE TAHHBIX
Maunrroe OCHOBHBIE TIOHATHS, TUITBI 337249
6 | oOyueHue st ’ ’ 2 4 6 12
oOydeHune ¢ yauteneM U 0e3 yauTers.
AHAIMTHUKY JaHHBIX
7 Knaccudukanus u Jlorucrudeckas perpeccus, 1epeBbs ) 4 6 12
perpeccust peuienuii, KNN, MeTpuKu KauecTsa.
Knacrepuzanus u
prsall K-Means, DBSCAN, PCA, t-SNE u ux
8 MOHMKEHUE 2 4 6 12
MPUMEHCHHUE B MPAKTHKE.
pa3MepHOCTH
Onena u Kpocc-Banuaarusi, nepeobydenue
9 BaJIMJaIUs P » Iepeoby ’ 2 4 6 12
o He1000y4YeHHUe, BHIOOp MOJIEIIH.
Moaenei
HTroro: 18 36 54 108

5.2. IlepeyeHb J1a00pPaTOPHBIX PadOT

O030p MHCTPYMEHTOB aHaiM3a JaHHBIX B Python. YcraHoBka, HacTpoiika,
0030p Jupyter Notebook, 6uOGIMOTEKHN 17151 aHATTUTHUKH.

2. 3arpy3ka u mnepBu4Has oOpaborka manHHbiXx. Pa6ota ¢ CSV, Excel, APL
OumncTka u npeoOpa3oBaHUE JAHHBIX.

3. UccnenoBarenbckuit aHanu3 naHHbiX. l[loctpoenune rpadukoB, u3ydeHue
pacnpeaeneHuil, KOppesunu.

4. OCHOBBI CTaTUCTUKM Ha TMpakTuKe. Peanu3aius CTaTUCTUYECKUX TECTOB,
BBIBO/JI CTATUCTUYECKUX 3aKOHOMEPHOCTEM.

3. [TocTtpoenne w™openeir  knaccudukanmuu. Peamm3amusi  JOTUCTUYECKOMN
perpeccuu u AepeBa pelieHrid Ha peabHbIX TaHHBIX.

6. [Toctpoenne mopmenein perpeccuun. JIluHeHas perpeccusi, OLEHKA KadecTBa
MOJENH, BU3yalu3alus pe3yJbTaToB.

7. Metoapl KnacTepuzaluuu U MOHWKEHUs padmepHocTu. [Ipumenenune K-Means,
PCA u t-SNE Ha MHOTOMEPHBIX TaHHBIX.

8. OneHka kauecTBa mMojenel U Kpocc-Banuaanusa. Merpuku, confusion matrix,
ROC-kpussbie.

9. [IpoekTHass paboTa: aHamUTUKAa B peanbHOM Keiice. [IpuMeHeHue MNOTHOTO

IMUKJIa aHAJINTHKHW OT JaHHBIX 10 MOJCIIN.

6. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT) U
KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢ y4eOHBIM IUIAHOM OCBOSHHE JUCIUIUIMHBI  HE
IPEIyCMAaTPUBAET BBITIOJIHEHUE KYpPCOBOTO MpOeKTa (paboThl) WM KOHTPOJIBHOM
paboTHI.



7. OHEHOYHBIE MATEPHAJIBI VIS IPOBEJAEHUA

MPOMEXYTOUYHON ATTECTALIMA OBYYAIOIIIUXCS 1O

7.1.

JTUCHUILIAHE

Onucanue mnoka3atejieili M KpUTepHeB OIEHMBAHHUSA KOMIIETEHUMI Ha

Pa3JIMYHBIX 3Tanax ux GopMuUpoOBaHMs, ONIMCAHNE IIKAJ OLlEHUBAHUS

7.1.1. Tan TeKymero KOHTPOJIA

PCBYJ'II)TaTBI TEKYHIECTO KOHTPOJIA 3HAHUM U MEKCECCUOHHOM arTeCTallunu
OLCHUBAIOTCA I10 cneny}omeﬁ CHUCTCMC:

«aTTCCTOBAHY,

«HE€ aTTCCTOBAH).

Pe3yabTaThl 00y4eHus,

Komnerenuus :;g:;;;’:;?ﬁ'ﬁiﬁ 055:;;2::’. ATTECTOBaH He aTrTecroBan
KOMIICTCHIINH

TIK-8 3HATH OCHOBHBIE ATAIbI akTuUBHas paboTa Ha Brinonnenue pador | HeBeimonHeHue
aHATMTHYCCKOTO TIPOIIecca | MPAKTUYECKUX 3aHATHIX | B CPOK, padoT B CPOK,
U MX B3aUMOCBS3b; MPEIYyCMOTPEHHBIN B | IPEIYCMOTPEHHBIN
OCHOBHBIC METOJIBI U pabdounx B paboumx
MTOJIXO/IbI aHANIK3A JAHHBIX; poTrpamMMax poTrpamMMax
TIPUHITUITEI TIOCTPOCHUS U
BAJIMJAINN MOJIENEH
MaITHHHOTO 00YYeHUST;
METOJIBI BU3yaJIH3alud 1
HHTEPIPETAIINN
pe3yIbTaTOB aHAIN3A
yMeThb (HOpMYITHPOBAThH pellieHHe CTaHIaPTHBIX Brinonnenue pador | HeBbimonueHue
aHAIMTHYCCKUC 33/1a4M Ha | TPAKTHYCCKUX 3a]a4 B CPOK, paboT B CpOK,
OCHOBE pealibHBIX NPEIYCMOTPEHHBIH | MPEAyCMOTPEHHBIN
po0JIeM; NPUMEHSTh B pabouux B pabouux
CTaTUCTHYCCKUC U nporpaMMax porpamMmax
MAaIIMHHBIC METOIBI
aHaIn3a JTaHHbBIX;
HCTIONB30BaTh
HHCTpYMEHTHI Python mist
00paboTKH 1 aHAJIN3a
JTAaHHBIX;
HUHTEPIPETHUPOBATH
pe3yIbTaThI aHAIN3a B
KOHTEKCTE MPUKIATHON
3aaun
BJIaJIeTh HABBIKAMU pelleHHEe MPUKIIATHBIX Brinonnenue pador | HeBeimonueHue
paboThI ¢ OMOIMOTEKAMU 3a/1a4 B KOHKPETHOM B CPOK, paboT B CPOK,
Python (Pandas, NumPy, MpeIMETHON 00J1acTH MPEIYCMOTPEHHBIH | MPETYCMOTPEHHBIN
Scikit-learn, Matplotlib); B pabounx B pabodmx
TEXHUKaMHU poTrpamMMax IporpaMmax

penoOopabOTKH U OYUCTKH
JTAaHHBIX; IpUEeMaMU
IIOCTPOCHMSI, HACTPOUKH U
OLICHKH MOJIeNei
MAIIMHHOTO O0YYCHUS;
METOJIAMU BU3YyaJIH3allU
JTAHHBIX U MIPECTABICHHUS
pe3yIbTaTOB

7.1.2. Tan npoMesKyTOYHOT0 KOHTPOJIsI 3HAHU I




Pe3ynbTaThl OpPOMEKYTOUHOTO KOHTPOJS 3HAHUN OIEHUBAIOTCS B MSITOM
ceMecTpe st 04HOM hopMbl 00yUEeHHS M0 JBYXOAILHOM cUCTEME:

«3a4TECHOY;

«HE 3a4TEHOY.

KomMmnerennus

Pe3yabTaThl 00y4eHus,
XapaKTepu3ylolue
¢()OpMHPOBAHHOCTH
KOMIIeTeHIHI

Kpurepnn
OLlCHUBAHUS

ATTECTOBaH

He aTTecToBan

I1K-8

3HATH OCHOBHBIE JTAIIbI
aHAIMTUYECKOTO TpoIiecca
M UX B3aMMOCBSI3b;
OCHOBHBIE METOJbI 1
MTOAXO/bI AHATIN3A TaHHEIX;
TPUHITUITEI TOCTPOCHHUS U
BaJIMJALIUNA MOJENIEH
MAIIMHHOTO 00Y4eHUS;
METOBI BU3YaITH3aluU 1
UHTEPIPETANUN
pE3YJIbTATOB aHAIN3a

Tect

BrmonHeHHne TecTa Ha
70-100%

BrmonHeHne MeHee
70%

yMeTb (OpMYJTUPOBAThH
AHAMTHYCCKHUE 3a1a91 Ha
OCHOBE peabHbBIX
po0ieM; MPUMEHSATh
CTaTUCTHYECKHUE U
MAIIIMHHBIC METOTBI
aHaln3a JIaHHbIX;
HCIIOJIb30BaTh
UHCTpYMEHTHI Python s
00paboTKK U aHAIK3a
JTAHHBIX;
HHTEPIPETHPOBATH
pe3yIbTaTH aHAJIH3a B
KOHTEKCTE MPHUKIIATHOMN
3a1a9u

Pemenne cranmapTHbIX
MIPAKTUIECKUX 32129

IIpogemoncTpupoBan
BEPHBIN X011
pelIeHus B
OOJIBIIMHCTBE 3a7a4

3aauu He PeIIeHBI

BJIA/IETh HABBIKAMH
paboThI ¢ OMOTHOTEKAMHU
Python (Pandas, NumPy,
Scikit-learn, Matplotlib);
TEXHUKAMHU
peaoOpabOTKU U OYUCTKH
JIAHHBIX; IPUEMaMHU
MOCTPOCHHUS, HACTPONKHU U
OLIEHKHU MOJeNel
MalTHHHOTO 0OYYCHUS;
METOJIaMH BU3Yallu3aluu
JIAHHBIX U MPEACTABICHUS
pEe3yJIbTaTOB

Pemenne npukiiaaHbIx
3a71a4 B KOHKPETHOM
MIPeIMETHOU 00J1aCTH

IIpogemoHcTpUpoBaH
BEpPHBIN X011
pemieHus B
OOJIBIIIMHCTBE 3a/1a4

3a1auu He PeIIeHBI

7.2.

IIpyMepHBIH nepeYeHb

OLICHOYHBIX CPEACTB (TUIOBbIE KOHTPOJIbHBIE
3aJaHUsl WIH HHbIe MaTepuajbl, He0OXOAUMBbIEe [JIsl OLEHKHM 3HAHWIL,
YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJILHOCTH)

7.2.1. IlpuMepHbIii epeYeHb 3aJaHUH 1JI51 HOATOTOBKH K TeCTHPOBAHMIO

1. YTo U3 nmepeurcI€HHOrO Jy4llle BCErO OMUCHIBAET 3aa4y PErpeccuu?

a) Krnaccuduxamms nzoOpaxeHuit

b) IIporHo3upoBaHue eH HA JKUJIbE
c) PazneneHue KIMEHTOB Ha CErMEHTHI
d) OGHapyxeHue BEHIOPOCOB




YTto Takoe NpoIMylIEHHbIEC 3HAYEHUS B TAHHBIX ?

a) OmubKu OKpYTIICHUS

b) ybmupyromuecs 3amnucu

¢) OrcyrcTrBHe 3HAYECHUI B HEKOTOPBIX TYeHKAaX
d) Hesepublit popMaT naTel

Kakoii u3 cienyromux aropuTMOB MIPUMEHSETCA 1S KJIacTepU3aluu?

a) JluneitHas perpeccus

b) K-cpeanux (k-means)

¢) CayuaiiHblii 1ec

d) HawusHblii OaliecOBCKUM KaccudukaTop

Kakoli MeTo1 HCTIonb3yeTcs TSt OIEHKH KadyecTBa MO ?
a) PCA

b) Kpocc-Baaupanus

c) One-hot kogupoBanue

d) Cranmapruzamus

Yro Takoe EDA?

a) Mertoa MalIMHHOTO 00Y4YEeHHUS
b) Adroput™m KiacTepusalnuu

¢) Pa3Beno4yHbId aHAJIN3 JAHHBIX
d) Cmoco6 3anosHeHus MPOIMYCKOB

Yro uzmepser korpduumeHT nerepmuHanuu R"2?

a) OmubKy Moaenu

b) CxoauMOCTh aIropuT™Ma

c) oo 00bSICHEHHOM THCTIEpCHH
d) VYposeHs 3HAUUMOCTH

Kakoit HICTOYHUK JaHHBIX SBJISICTCS CTPYKTYPHPOBAHHBIM?
a) Buneo

b) Ta6auua Excel

c) Iloct B corcetn

d) 3amwmce pazroBopa

Kakoit u3 MCTOAOB YMCHBLIIACT KOJIMYCCTBO HpI/IBHaKOB?

a) Perpeccus

b) Krnaccudukanus

c) PCA (meToa riiaBHbIX KOMIIOHEHT)
d) K-Omwxkaitmmx cocenei

Urto nenmaet One-hot kogupoBaHue?

a) Ynanser nponylieHHbIE 3HAYCHUS

b) Coprtupyer naHHbIE

c) IIpeoOpa3yer kaTeropuajibHblie NPU3HAKU B OMHAPHbIE
d) HopmanuzyeT naHHbie



10. B xakoMm cimygae Monens nepeoOydaercs?

a) HenmocratouyHO JaHHBIX

b) Huzkas ommbka Ha oOy4aromieil ¥ TECTOBOM BEIOOPKE

c) BpbIcokasi TOUHOCTH Ha 00y4aroLIeil 1 HU3Kas HA TeCTOBOMH
BbIOOpPKeE

d) Bce npusHaku HOpMaIU30BaHbI

7.2.2. IlpuMepHbIi epeYeHb 3aJaHNI 1JI51 pellleHUs] CTAaHIAPTHBIX 3a/1a4

l.

JHaHo: BeIOOpKa pasmepa 10, cpennee 3Hauenue = 50, cTaHIapTHOE
OoTKJIOHEeHHE = 5. UeMy paBeH K03 dULIMEHT Bapuauuu?

a) 0.05
b) 10
c) 0.1
d) 5

Ecnu Mmonens umeeT TouHOCTh (accuracy) 90% npu aucbanance KiiaccoB
(95% opnoro KI1acca), TO 3TO MOKET OBITh:

a) Xopoiiasi MOAEINb

b) IlepeoOyueHune Ha TOMUHUPYIOIINH KIacc
¢) Ciy4aitHas ommoOKa

d) Beicoxkuii recall

Kakoli moka3areiib YMEHBIIMTCS TP YBEIMUECHUU KOJIMYSCTBA MPU3HAKOB
0e3 perynsipuzanyu?

a) Bias

b) Variance

¢) OmmbOka Ha TecTe

d) JluneiHoCTh

B 3amade knaccudukauy UCIob3yeTcsl MaTpuIia omuook. Yto Takoe
Precision?

a) TP /(TP +FN)
b) TP/ (TP + FP)
¢) TN /(TN +FP)
d) FP /(TP + FP)

Kakoii MeTo/1 yMeHbIIaeT TUCIIEPCHIO, HE YBEIMYUBAs CMELCHNUA?
a) Ll-perynspuzanus

b) Jluneiinas perpeccus

c) Cury4aitHbIi Jec

d) I'paauentHsIii criyck

Bol npumennnn Hopmanuzanuuro. Kakoii pe3ynbrar oxuaaercs?

a) Bce npusHaku 1e104nCIEHHbBIE

b) Ilpu3Haku UMEIOT OJIMH U TOT K€ BEC

¢) 3HauyeHUs MPU3HAKOB MPUBEACHBI K OJTHOMY MacIITaly
d) Moguenb cTaHOBUTCS 00JIee TOUHOH aBTOMATHYCCKH



7.

10.

ITpu PCA ocranocs 2 komnoHeHTs! u3 10. Uto 310 3HAUMT?

a) YpaaneHsl Bce MPU3HAKU

b) VYnmanensl BEIOPOCHI

¢) /JlaHHble mpoeuMpoBaHbl B 2D-npocTpaHcTBO
d) Cuutal HEHTp TAKECTH

Ecnu nunelinas perpeccust UMeeT OTpHUIATeIbHBIN KOdhQHUIueHT, 3To
3HAYUT:

a) Her cBs3u

b) CBs3b 00paTHO MPONOPIHOHATBHA
¢) Ommbka Moaenu

d) IIpusnak gomxeH ObITh yaanéH

Bribopka: 5,7, 9, 10, 12. Haittn meauany:
a) 9.5
b) 9
c) 10
d) 8

KakoBa 1enp crpatuuiupoBaHHON Kpocc-Baauaalun?

a) Yckoputh 00yueHue

b) CoxpaHuTh MPOMOPIMH KJIacCOB B ¢osaax
c) VYBeauuuTh pazMmep oOydaromiei BHIOOPKU
d) OtcopTupoBaTh 1aHHBIE

7.2.3. IlpumepHbIii epevyeHb 3aJaHNH JIS pellleHUus] MPUKJIAAHBIX 32124

l.

VY Bac ecTb HaOOp MOIB30BATENBCKUX JIOrOB. Kakue maru npeanpuHsTh
JUISl HOATOTOBKH JIaHHBIX K aHAJIU3Y?

a) Bwusyanmm3upoBarh TIaHHbBIE

b) OYHCTUTH, CTPYKTYPHPOBATH M U3BJIeYb KJIIUYEBbIe MPU3HAKH
c) Iloctpouts Mojzenb

d) IIpuMeHUTH KJTaCTEPU3AIHIO

Bl ananmusupyere TeKCThl 0T36IBOB. Kakoi THI TPU3HAKOB MOYKHO
UCITIOJIb30BaTh?

a) BpemeHHbIE psbI

b) TF-IDF uau 4acToThl CJ10B

¢) Konadhdurments! nuHeliHON perpeccuu
d) T'mcrorpamma

[Tpu mocTpoernnn Moaenu 0OHAPYKEHO MHOTO BEIOpOCOB. UTo nenats?

a) HWrHopupoBaTh

b) VYnamuts BCé

c) IIpoaHanu3upoBaTh U NPUHSATH pelleHUEe: YIATUTh, 3AMEHUTb HJIH
OCTABHUThH

d) IlocTpouts perpeccuro



10.

JIyst cerMeHTaMM KJIMEHTOB BBl UCIIOJIB3yeTe Kiactepusaruio. Yto OyaeT
pe3ybTaToM?

a) Knaccer

b) Ilporuos

¢) I'pynnbl KJIMEHTOB MO CXOKECTH
d) VYnanenwme anomanmit

Br1 xoTHTE COKpaTUTH pazMep MaHHBIX O0e3 motepu uHbopmarmu. Uto
HUCII0JIL30BaTh?

a) Hopmanuzanus
b) PCA

¢) SMOTE

d) KNN

VY Bac HecOanaHcupoBaHHbIE Ki1acchl. Kak MOKHO pemuTh pobiemy?

a) YnamuTh Manblid Kjacc

b) Hcnoab3oBath oversampling niau undersampling
c) IlpumeHUTH JIUHENHYIO PErPECCUI0

d) IIpeobpaszoBaTh mpu3HAKU

Mopenb mmoxo paboTaeT Ha HOBBIX JaHHBIX. UTO menatsh?

a) YBEIUYUTh KOJIMYECTBO MPU3HAKOB

b) VYMeHbIUTH TITyOMHY J€peBa

c) IlepenpoBepuTh nepeody4yeHne U MPOBECTH Peryasipu3auuio uin
co0paTthb 00JibIIIe TAHHBIX

d) Hwuuero

[Tpu pazpaboTke nambopaa Bl 3amMedaeTe meperpy3ky rpadgukon. Uto
nenaTh?

a) YBenuuuTh pazMep mpudra

b) YnpocTuTh BH3yaJu3aluu U CTPYKTYPUPOBATh HHPOPMALIHIO
c) YOpars noanucu

d) Jo6aButh Oousblie rpadukoB

Hy»xHO o11eHNTh, HACKOJIBKO XOPOLIO MOJENb pa3indaeT Kiaccol. Kakon
METPHUKON BOCIOJIb30BATHCS?

a) Accuracy
b) ROC-AUC
c) MSE

d) RMSE

¥ Bac ecTb BpeMeHHbIE psiibl. UTO HE CTOUT enaTh IPH pa3ieJIeHUH Ha
00ydJaroIyro u TECTOBYIO BHIOOPKY?

a) YUUTBIBATh MOPSIOK

b) Hcnonw3zoBath TimeSeriesSplit

c) CuayuaiiHo nepeMemIMBATH IaHHBIE
d) Jenuts o BpeMeHH



7.2.4. IlpumepHbIii IepevyeHb BONPOCOB /LIS OATOTOBKH K 3a4€eTy
1. Yto Takoe aHaNWTHKA JAHHBIX U KAKUE 33]1a4l OHA PEIIacT?

2. OnummTe HSTamnbl aHAJUTHYECKOIO nmpongecca H 00BICHUTE POJb
HNCTOYHHUKOB JaHHBIX.

3. Kakue meToapl MPUMEHSIIOTCS Il OYMCTKH M TMPeaoOpadOTKH JaHHBIX?
[IpuBenuTe NpUMEPHI.

4. Yrto Takoe pasenouHbiii aHanu3 naHHbIXx (EDA)? Kakue rpaduyeckue u
YUCJIOBBIE METO/bI B HETO BXOST?

5. OObsicHUTE paszIuuhe MEXIy OINUCAaTeNbHOM U WH(pEpeHIHATbHOMI
cratuctukoi. Kakue 6a30Bble CTaTUCTUUECKHUE MEPHI BbI 3HaeTE?

6. Uto Takoe MamIMHHOE OOy4YeHHE M KaK OHO NMPUMEHSETCS B aHAJIUTUKE
nanHbix? [IpuBeauTe mpuMepsl 3aaa4.

7. B uém pasHuma MeXAy 3amadamMu  KiaccuUKalMu U perpeccuu?
[IpuBeauTe NpuUMEPHI MOJICIIEHN I KXKIOM 3aa4H.

8. Uro Takoe kjactepuszalus W MOHWXKEHHE pa3smepHoctu? s yero oHu
HCIMOJIb3YIOTCS?

9. Kakue MeETOJbl UCIOJB3YIOTCS [JIi OIEHKH W BalWAalluu Mojesei
MalrHHOTO 00y4eHus? OObSICHUTE, 3a4e€M 3TO HY>KHO.

10.Ha3oBuTE OCHOBHBIE THIIBI OMIMOOK B MOJIEISAX MAIIMHHOTO OOYYCHHUS U
OOBSICHUTE, KaK UX MOKHO M30€KaTh.

7.2.5. IlpuMepHbIi IepeYeHb BONPOCOB AJIsl MOATOTOBKHU K 3K3aMeHYy
He npenycMoTpeHo y4eOHbBIM MIIaHOM.

7.2.6. MeToauka BbICTaBJICHUSA OLICHKH npu NPOBEACHUHU
NPOMEKYTOYHOM aTTeCTANNHU

3ader NPOBOJUTCS MO TECT-OMsieTaM, KaxIblii W3 KOTOpPBIX coiepkut 20
BonpocoB. Kaxplii mpaBuiIbHBIM OTBET HAa BOMPOC B TE€CTE OlleHMBaeTcs 1 Oamiom.
MakcumanbHOE KOJTUYeCTBO HaOpaHHBIX 0autoB — 20.

1. Onenka «He 3auTeHO» CTaBUTCS B Cilydae, €Ciu CTyAeHT HaOpai meHee 15
0anos.

2. OmneHka «3auTeHO» CTABHTCS B CiIydae, €Clid CTyAeHT HalOpai oT 15 mo 20
0anos.

7.2.7. IlaciopT OLIEHOYHBIX MATEPUATIOB

Koxa xonTpompyemoit
KOMIIeTeHIIUH (WJIN ee
4acTH)

HanmenoBanue
OLIEHOYHOI0 CPeACTBA

Ne KonTpoanpyembie pa3aeiibl
n/n (TeMbl) JTUCHUTLIHHBI

TECT, cTaHapTHBIE
ITK-8 MpPaKTUYECKHE 3a7a4H,
NPUKJIAIHBIC 380291

BBeneHue B aHAIUTUKY
JaHHBIX

2 AHaJIUTUYECKUI TTPOIECC U I1K-8 TECT, cTaHAapTHEHIE




MCTOYHHKMU JAHHBIX MpaKTUYECKHE 3a/1auH,
MIPHUKJIATHBIC 33]Ia9H

[Ipeno6paboTka 1 OUHCTKA TCCT, cranjapTHbIe

3 I1K-8 NPaKTHYECKHE 3a/1a4H,
JAHHBIX
HpI/IKHaILHLIe 3aa4yu
PasBenouHbIi aHATH3 TaHHBIX TECT, cTaHnapTHbIe
4 I1K-8 IpaKTHYECKHUE 3a/1a4H,

(EDA)

TMPUKJIaJHBIC 3a/1a9n

Ba3oBble CTATHCTUYECKUE TCCT, cTannapTHbIC
5 [1K-8 NPaKTHYECKHE 3a/1a4H,
METO/IbI B AHATUTHKE TAHHBIX
HpI/IKHaILHLIe

TECT, cTaHIapTHBIC
I1K-8 NpaKTHYECKHUE 3a/1a4H,
NPUKJIaIHbIE 331291

MarmmaHoe oOydeHue st
AHAJIUTUKU JAHHBIX

TECT, CTaHIapTHbIE
7 Knaccudukanus u perpeccus [IK-8 IpaKTHYECKHE 3a1a4H,
IPHKJIA/HbBIC 3a/1a4H

KnacTepu3arus 1 MOHIKEHHE TCCT, cTaHnapTHbIC

8 TIK-8 IpaKTHYECKHUE 3a1auH,
pa3sMepHOCTH
NPUKIAAHEIE 3a0a491
OI.[ EHKA U BATUIAIUS TECT, cTaHIapTHBIC
9 IIK-8 NpaKTHYECKHE 3a/1a4H,

MoJeen

TMPUKJIAJTHBIC 3a1a9n

7.3. Meroauyeckue MaTepHaJibl, ONpeAesiOlIHe MPOoUeIypPbl OLEHUBAHUS
3HAHUUN, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH

TectupoBanue ocyuiecTBisercs, MO0 MPHU MOMOIIN KOMITBIOTEPHOW CHCTEMBI
TECTUPOBAHUS, JIMOO C HCIOJIB30BAaHHEM BBIIAHHBIX TECT-3a/laHU Ha OyMa)KHOM
Hocutene. Bpemsi tectupoBanusi 30 MHH. 3aTeM OCYILECTBIISIETCS MPOBEpPKa TECTa
’K3aMEHATOPOM M BBICTABIIAETCS OLIEHKA COTJIACHO METOJUKHU BBICTABJICHUS OLICHKU
IpY IPOBEICHUH TPOMEKYTOYHON aTTeCTallUu.

Pemenne craHmapTHBIX 3aJad  OCYIIECTBISIETCSA, JUOO TMpU  MOMOIIU
KOMITBIOTEPHON CHCTEMBl TECTUPOBAHUS, TUOO C MCIOIB30BAaHUEM BBIIAHHBIX 3a/1a4
Ha OymakHOM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYLIECTBIISETCS
NpOBEpKa pELIeHMs] 3aJady H5K3aMEHAaTOPOM M BBICTABISAETCS OLIEHKA, COIJIACHO
METOJIMKU BBICTABJICHUS OLICHKH MPHU MPOBEACHUH MPOMEKYTOYHON aTTeCTallUU.

Pemenne mnpukmagHbIX 3a7ad  OCYIIECTBISIETCS, JUOO TMpPH  HOMOIIH
KOMIBIOTEPHON CHUCTEMBbl TECTHUPOBAHUs, TUOO C UCIOIH30BAaHUEM BBIJAHHBIX 3a7a4
Ha OymakHOM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYLIECTBISETCS
NpOBEpKa pEeLIeHHs 3aJady H5K3aMEHAaTOPOM M BBICTABISAETCS OLIEHKA, COIJIACHO
METOAMKH BBICTABICHHSI OILICHKH ITPH MTPOBEACHUN IPOMEKYTOUHON aTTECTAIUH.

8. YYEBHO-METOANMYECKOE U HTHPOPMAIIMOHHOE
OBECIIEYEHME JUCIUITJINHbI

8.1. Ilepeyenbp y4yeOHOH JUTEpPaTypbl, HEOOXOAMMOM JJA  OCBOEHMS
TUCIHUNIMHBI

1. XauymoB, M. B. BBeneHue B MHTEIUICKTyaIbHBIN aHAIN3 JAHHBIX : Y4eOHOE
nocobue / M. B. XauymoB. — Mocksa : PTY MUPDA, 2023. — 123 ¢. —
ISBN 978-5-7339-2073-3. — Tekct : 37eKTpOoHHBIH // JlaHb : 37I€KTpOHHO-



oubmuoteunast cuctema. — URL: https://e.lanbook.com/book/398240 (nara
obpamenus: 20.05.2025). — Pexxum gocTyma: it aBTOpU3. T0JIb30BATEIICH.

2. KorensnukoB, E. B. Benenue B mamuvHHOE 00y4YeHUE U aHANIM3 JAHHBIX :
yuebHoe nocobue / E. B. KorensnukoB, A. B. KorenpnukoBa. — Kupos :
Batl'V, 2023. — 68 c.— TekcT: aieKkTpoHHBIN // JlaHb : 3JIE€KTPOHHO-

oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/390698 (nata
obpamenus: 20.05.2025). — Pexxum gocTyma: At aBTOpU3. M0JIb30BATEIICH.

3. baxenoB, A. H. Bsenenme B aHanu3 [JaHHBIX C HMHTEPBAJIbHOMU
HEONPENIeTICHHOCThIO : yueOHoe mocobue / A. H. baxenoB. — CaHkT-
[lerepOypr : CIIOITIY, 2022. — 92 c¢. — ISBN 978-5-7422-7910-5. —
TexcT : anexTponuslit // Jlans : anekTpoHHO-OnbNMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/430142 (mata obpamenus: 20.05.2025). — Pexum
JO0CTYyMA: JIJIsl aBTOPH3. TOJIb30BaTENICH.

8.2. Ilepeyenb HHPOPMAIMOHHBIX TEXHOJIOTHI, HCIOJb3yeMbIX IpH
OCYLIECTBJIEHMH 00pPa30BaTeJbHOI0 Mpouecca Mmo AUCHUILIMHE (MOAYJII0),
BKJIKOYAsl MepevYeHb JHIEH3MOHHOI0 IPOrpaMMHOr0 odecneveHus,
pecypcoB UH(OPMAIMOHHO-TEJIEKOMMYHUKANUOHHON ceTu «UHTEepHET»,
COBPEeMEHHBbIX npodeccHOHAIBHBIX 0a3 JaHHBIX M HMH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM

ba3bl 1aHHBIX U TOUCKOBBIE CUCTEMBI:

— AIIEKTPOHHBIN (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKONU JJOKYMEHTAIIUU
http://docs.cntd.ru/

— nouckoBas cucreMa SAnaexc https:/www.yandex.ru/

— nouckoBas cucrema Google https://www.google.ru/

— 0a3a 3HAHUM DHIUKIIONEANS aHalM3a_JAHHBIX
http://www.machinelearning.ru/

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOOECCA

JIeKIMoHHAas ayIuTOpHUs C MPOEKUMOHHBIM O0OpPYIOBAaHUEM, KOMITbIOTEPHBIMA
KJIacC € 10CTynoM Kk cetu «MHTepHET.

10.METOANYECKHUE YKA3ZAHUSA J1JI OBYYAIOIIUXCA 11O
OCBOEHMIO JUCIIUITJINHbBI

[To nmucuunnuae «BBegeHWe B aHANWTUKY JaHHBIX» YHTAIOTCS JIEKIIMH,
IPOBOJATCS TabOpaTOpHBIE PAOOTHI.

OcHOBOI U3yueHUs] TUCHUILIMHBI SABISIOTCS JIEKIMH, HAa KOTOPBIX U3JararoTcs
HaunOoJiee CyIIeCTBEHHbIE M TPYJIHBIE BOMPOCHI, a TAKXKE BOIPOCHI, HE HAIIEALINE
OTpa)XE€HUs B yUeOHOU JUTEpaType.

JIaGopatopHbie paOOTHI BHINOJTHSIOTCA Ha J1IAOOPATOPHOM OOOpYIOBAaHUHU B
COOTBETCTBUU C METOJUKAMHU, TPUBEICHHBIMH B YKa3aHHUIX K BBIIIOJHEHUIO padoT.



bonbiioe 3HaueHue 10 3aKPCINICHUIO U COBCPIICHCTBOBAHUIO 3HAHUU HUMEET
CaMOCTOATCIIbHAA pa60Ta CTYyACHTOB. I/IH(bOpMaHI/IIO O BCCX BHIAAX CaMOCTOSITEJIbHOM
pa6OTBICTYHCHTLIHOquaKHTHaBaHHTHHX.

OcBocHue JUCHUIIJINHBI OICHHUBACTCA Ha 3a4CTC.

Bunx yueOnbIx
. J1eATebHOCTh CTYICHTA
3aHATUHN
Jlexnusa Hanucanne KoOHCIEKTa JEKUUK: KPATKO, CXEMATHUYHO, MOCJIEI0BATEIBLHO

(UKCUPOBATh OCHOBHBIC MOJIOKEHUS, BBIBOJIBI, (POPMYITHPOBKH, 000OIIICHHS;
MOMEUaTh BaXKHBIE MBICITH, BBIJICISITh KITFOUEBBIE CIIOBA, TepMUHKL. [IpoBepka
TEPMHUHOB, TOHATHI C TOMOIIBIO SHIIUKIIONEINM, CIIOBAPEH, CIPAaBOYHUKOB C
BBIMICHIBAHUEM TOJIKOBaHUU B TeTpaab. O003HAUCHHE BOIIPOCOB, TEPMUHOB,
MaTepuana, KOTOpble BBI3BIBAIOT  TPYAHOCTH, TMOMCK OTBETOB B
peKoMeHayeMou smreparype. Ecim  camMoCTOATENBHO HE  ynaercd
pa3zo0parbcs B Marepuaie, Heo0XoauMo chOpMyIUpOBaTh BOIPOC U 3a/1aTh
MPETOAABATEIIO Ha JICKIIMH WM HAa TPAKTUYECKOM 3aHSTHH.

JlaGopaTopHas JlaGopaTopHbie pabOTHI TO3BOJSIOT HAYYUTHCS NMPUMEHSITH TEOPETUUYECKHE
pabota 3HaHUS, MOJTYYEHHbIC Ha JIGKIUU TPU PELUICHUN KOHKPETHBIX 3a1a4. UToObI
HanOoiee pAlMOHAIPHO W TIOJIHO HCIOJB30BaTh BCE BO3MOXKHOCTH
7a00paTOPHBIX JJIsl MOJATOTOBKM K HMM HEOOXOJUMO: CIEeNyeT pazodparthb
JEKIHI0 1O COOTBETCTBYIONIEH TEME, O3HAKOMHTCS C COOTBETCTBYIOIIUM
pa3zienoM y4yeOHUKa, NpopabOTaTh JOMOJHUTEIBHYIO JHTEpaTypy H
VCTOYHHKH, PEIIUTh 337a49H U BBIIOJIHUTD APYTHE MMChMEHHBIC 3aJaHHsI.

CamoctosrenpHas | CamocTosiTenbHas paboTa CTYJIEHTOB CIIOCOOCTBYET TITyOOKOMY YCBOCHHUIO
pabora ydeOHOro  Marepuajga ¢ pPa3BUTHIO  HAaBBIKOB  CamMOOOpPa30OBaHUS.

CamocTtosTenbHas paboTa mpeanoiaraeT ClIeyIIne COCTaBISIONIUE:

- pabora ¢ TekcTamu: y4eOHWKaMH, CIPAaBOYHUKAMH, JOTOJTHUTEILHOU

JTUTEPATYPOi, a TaKXKe MPOPaOdOTKa KOHCIIEKTOB JICKIIHIA;

- BBITIOJTHEHHUE JIOMAITHHUX 3a/IaHUI U pacueToB;

- pa60Ta Haa TCMaMu IJIl CaMOCTOATCIIbHOI'O U3YUYCHUS

- ydacTue B paboTe CTyIeHYECKUX HAYUYHBIX KOH()EPEHINH, OIMMITHA]T;

- IOJArOTOBKA K ITPOMEKYTOYHON aTTECTALUU.

IToaroroBka x ['OTOBUTBCSI K TPOMEKYTOUYHOW AaTTECTAlMH CIEAYeT CHUCTEMATHYECKU, B
MIPOMEXKYTOUHOM | TEYEHUE BCEro cemecTpa. MIHTEHCHMBHAs MOJATOTOBKAa JOJKHA HA4YaThCsl HE
aTTecTaluu MO3/IHEEe, YEM 32 MECAII-TIOJITOpa /10 MPOMEXKYTOUYHOW arrectanuu. J[aHHbIe

nepe]] 3a4eToM Tpu JHS dPPEKTUBHEE BCETO MCIOIb30BaTh ISl TOBTOPCHHUS
Y CHCTEMaTU3allMK MaTepuaa.
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