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1.

Ilepeueny nnanupyemuvlx pe3yiomamos 00yuyeHus no OUcCUuUnIuHe,
COOMHECEHHBIX C NJIAHUPYEMBIMU PE3YIbMAMAMU 0C80CHUA 00pPA3068aMENIbHOU
npozpammot

Hucuumnuaa 51.0.02./1B.05.02 Busyanuzanus JaHHBIX CPEICTBaAMH S3bIKa

Python  oOecrieunBaeT  opMupOBaHUE o0ydJarommxcsi  CIACAYIOIINX
obmenpodeccHoHaTbHBIX KOMIIETCHITHI
OTD Kox | HamMmeHnoBau Koz HaumeHnoBa Oopazosa
/T® U [koMmmere e HHAUKATOpPA axe TeJIbLHbIH
JOCTHKEHUS pe3yabTat **
PCKB HIMHA KoMIeTeHIu | KOMIeTenI HHHKaTopa
H3HTEI *% it AOCTHKEHUS
7 o KOMITeTeHIU i
HC *%* **
(npu
Hanuyuu)
**
- OIIK-2 Cnoco0eH OIIK-2.4 ITouumaer OIIK-2.4. 3-1 3naer
IIOHUMATH HpI/IHI_[I/IH])I METOAbI
MPUHIUIIBI pa6OTBI pa60TBI [Pa3BCAbIBATCILHOI'O
COBPCMCHHBIX COBPCMCHHBIX aAHaJIn3a JaHHbIX U
nH(pOpPMAMOHHBIX MH()OPMAIMOHHBIX [BU3YyaIHU3aIHH.
TEXHOJIOTHUH u TEXHOJIOTHH u |OIIK-2.4. V-1 ¥Ymeer
MNpOTrpaMMHBIX MIpOTrpaMMHBIX BBIIIOJIHATH aHaJInu3
Cpe}lCTB, B TOM Cpe}lCTB, B TOM |JAaHHBIX nu
qucIe qucIe BU3YaJIN3UPOBATh
OTCYCCTBCHHOI'O OTCYCCTBCHHOI'O PE3yJIbTAThI.
HpOI/I?:BOHCTBa, nu HpOI/ISBO}ICTBa, u
UCIIOJIB30BaTh ux HUCIIOJIB30BATh HUX
IIPU peIIeHUH 3a1a4 pu pemeHuH
npodeccroHabHOI 3aj1a4
ACATCIIBHOCTHU HpO(i)eCCI/IOHaHBHO

¥ IeITebHOCTH

* Jucyunnuna modicem Gopmupoeanms KOMREMeHYUI0 NOTHOCMbIO UL YACTUYHO.
**Jlonocno coomgemcemeogamy Ipunoscenuio 1 k obpazosamenvrou npocpamme




2. Oovem u mecmo OuUCUUNIUHBL 6 CMPYKmYype 00pa306ameibHOll
npozpammol

OOmmii 00beM IUCIATIINHBL:

2,00 3.e., 72 ak.4yac

KonTakTHas pabora oOydaromuxcs ¢ MpernojaBaTesieM MO BHIAM y4eOHBIX
3aHATUN: 36 aK. 4ac Ha KOHTaKTHYIO paboTy ¢ mpemnojaBareieM, u3 Hux 18 ak. gac
Ha Jekmuu W 18 ak. yac Ha TMNpakTUYeCKHe 3aHATHA. 32 akK. Yac Ha
CaMOCTOSTEILHYIO Pab0Ty 00yYarOIIHUXCS.

Hucrumnaa 51.0.02.J1B.05.02 Busyanuzaius JaHHBIX CpPeICTBAMU SI3bIKa
Python peanusyercs Ha 4-M cemecTpe 2-ro Kypca Mociie U3y4eHHs TUCIUTUIINH:
- [IporpammupoBanune Ha Python.



3. Codepircanue u cmpykmypa OucyuniIuHbl

3.1. CtpykTypa JUCHUILIMHBI

Ounasipopma 0byuenus

Ne n/m Haume O0beM TUCHUIIMHBI, dopma
HOBaHHUeE aK.jac TEKYILETO
TeM U BCE KonTakTHas padora ody4arommxcst CamocrosiTeabLHASA KOHTPOJIA
(uJ1m) ro ¢ mpemnojaBaTeJieM 10 BUIAM Y4eOHBbIX padora yCIIEBAEMOCTH,
pasiesion 3aHsATHH [POMEKYTOUTHOM
Ilepuoa TeopeTnyeckoro o0y4eHust Ilepuon aTTecTaluu
MPOMEKYTOYHOM
arrecTanuu
(ceccus)
3ansaTus 3anana UK [KCP KO |Karr [Konm 1CPxp [CP3x |CP
JIEKIIMOHHO CeMHHAPCKOT IK p oJ1b
ro THNA 0 THIIA
| BJI JIP 113
PA3JIEJI 1. BU3YAJIBHBIN AHAJIN3 JIAHHBIX U ET'O POJIb B ’)KU3HEHHOM ITUKJIE ML
Tema 1 |[Mecto 12 4 0 0 4 0 0 0 0 0 0 4 | KoHTpOIbHBIE
BU3yaJIN3al[u1 BOITPOCHI,
B KU3HCHHOM MPaKTHYECKUE
mukie  ML- sagsarusg, KT1
MOJIETTH H
EDA
Tema 2 Busyanmmzamm | 20 4 0 0 4 0 0 0 0 0 0 0 12 | KoHTpombHbIE
st BOIPOCHI,
OMUCATENBHO [PaKTUYECKHE
M CTaTHUCTHUKU saugTusa, KT 1




1 CBSI3CH
PA3/IEJI 2. BU3YAJIBHBIE METO/Ibl ITIPOEKTUPOBAHNM A ITPU3HAKOB U ITPOBEPKU I'MITOTE3
Tema 3 [Busyanmzaiu 16 4 0 0 4 0 0 0 0 0 0 0 8 | KonTpoabHbie
5T B BOTIPOCHI,
[IPOCKTUPOBA MPAKTUICCKHE
HUN H samstust, KT 2
npeoOpa3oBaH
WU TIPU3HAK
Tema 4 Busyanuzanu 20 6 0 0 6 0 0 0 0 0 0 0 8 | KonTpoabHbie
51 BOTIPOCHI,
CTaTHCTHYECK [IPAKTHYCCKHE
X THIIOTE3 sastust, KT 2
[TpomexxyTouHast 0 0 0 0 0 0 0 4 0 0 0 3auer
aTTecTanus
Hroro 72 18 0 0 18 0 0 0 4 0 0 32

Hcnonvszyemvie cokpauenus:

JI — nexkuuu - 3aHATHA, TPELyCMATPUBAIOIINE MPEUMYIIECTBEHHYIO Nepenady y4eOHol nH(opManuu 00ydaroiuMes MearorHdyecKUMU pabOTHUKAMU OpraHu3aiuu U (HJiin)
JUIIAMU, TIPUBIICKAEMBIMH OpTaHU3allUeH K peaan3anny 00pa3oBaTeIbHBIX IPOTPaMM Ha WHBIX YCIOBHSAX, ).

BJI — Buneo nexuuu.

JIP — maGopaTtopHbie pabOTHI.

13 — npakTHYECKUE 3aHATHS (3a HCKIFOUECHHEM JIAOOPATOPHBIX paboT).

UK — uniuBuayanbHble KOHCYJIbTAIMH.

KCP — KOHTPOJIF CaMOCTOATEIBHOM pabOTHI

KD — xoHCyIBTaIINN TIEpEe]] 3K3aMEHOM

KarTax — KoHTaKTHasg paboTa Ha aTTECTALMIO B IEPHOJT HK3aMEHAIIMOHHBIX CECCHI

KonTpoms - KoHTakTHas paboTa Ha aTTECTAIMIO B IIEPHO YK3aMEHAIIMOHHBIX CECCHH IS 3209HOI (POpMBI 00yUeHHUS

CPxp — camocrosiTennsHast paboTa Ha OATOTOBKY KypCOBOH paboThl/ KypcOBOTO IPOEKTA.

CPak — camocTosiTensHast paboTa Ha TIOATOTOBKY K 3K3aMEHY.

CP — camocTosiTensHast paboTa B ceMecTpe Ha IMOJIrOTOBKY K YU€OHBIM 3aHSITHSIM.



3.2. ConepxaHue TUCIUTITAHBI

PA3JEJI 1. BU3YAJIbHBIH AHAJIM3 JIAHHBIX U ETO POJIb B
AKNU3HEHHOM IUKJIE ML

Tema 1. MecTo Bu3yasu3anuu B :ku3HeHHOM Hukjae ML-moxesn nu EDA.
OIIK-2.4.

[Tonsitue xusznenHoro mukiaa ML (CRISP-DM, TDSP). Busyanuzauus kak
ocHoBa EDA wmexny cOopom naHHbIX W MojenupoBanueM. Kiaccudukaims
rpauKoOB MO LEJIAM: Pa3BEIOYHbINA aHANN3, TMATHOCTUKA JaHHBIX, KOMMYHUKAIIHS
pesyabTaToB. O030p 6ubimorexk Python (Matplotlib, Seaborn, Plotly). Ilpunnumbt
IPOEKTUPOBAHUS U OTOOpA MPU3HAKOB IIa3aMU BU3YyaJIM3aTOpPa.

Tema 2. Buzyanu3zauus onucatebHOi ctaTucTuku u cBsizeii. OIIK- 2.4,

['paduueckoe mpeacraBiaeHue onucaTeIbHON cTaTUCTUKU: boxplot (Meaunana,
IQR, BriOpocCH), ructorpammel u KDE (pacnipenenenue), barplot ans cpenHux/mo.
Buszyanuzanus koppensmuii: Terosas kapta (heatmap) juist MaTpHIbI KOPPEISIIHiA
[Mupcona/Crniupmena. ['paduk paccesHus (scatter plot) u mapHble OTHOIICHHUS
(pairplot) 117151 BBISIBJICHUS TMHEWHBIX, HEIMHEUHBIX U JIO’KHBIX CBSI3EH.

PA3BJEJ 2. BHU3YAJIBHBIE METO/blI ITPOEKTUPOBAHMUA
INPU3HAKOB U ITPOBEPKU I'MIIOTE3

Tema 3. Busyajnu3sanusi B NpoOeKTHPOBAHMHU U NMPeodOpPa30BaHUM NMPU3HAK.
OIIK-2.4.

['paduueckuit aHamu3 HOBBIX TMPU3HAKOB: CpPaBHEHUE paclpeeeHui
70/TIoCNe CO37aHMsl MPU3HAKOB U3 JaThl-BpeMEHM (JIMHEWHbIE rpa@UKu MO rojam,
MecsaM,  JAHSIM ~ Hemenw).  Busyanmuzanus =~ pe3ylNbTaToB  KOJAMPOBAHMS
KaTeropuainbubix mpuszHakoB (One-Hot, Label, Target Encoding). I'paduueckas
nuarHoctuka HopMmanuzanuu (MinMax) u cranmaptuzanuu  (StandardScaler) —
cpaBHeHUE TucTorpamMm U boxplot no/mocne. BusyanbHblil 0TOOp NMPU3HAKOB: aHAIU3
scatter matrix, rpapuku BaxkHocTH (feature importance) s QuibTpanuu u
BCTPOEHHBIX METOJNOB. Bmu3yanmpbHOoe OOHapyKeHHE MYJIbTHKOJIIMHEAPHOCTH
(KOppeIsIHOHHbIE TUIesIbI, heatmap ¢ Mackoii).

Temad. Buzyaauzauus crarucrudeckux runores. OIK-2.4

I'paduueckass wHTEepmperanuss HEOOXOIUMOCTH CTATUCTUYECKUX TECTOB.
BusyanbHblii BRIOOp TecTa MO THIY JaHHBIX H pacnpeaencHuio: Q-Q plot,
ructorpammbel + KDE st ounenkun HopManbHOCTH. Busyanuzanus p-value u o-
ypoBHs. OtoOpaxenue pe3ynbTaToB mnpoBepku runotes (HO/HI): noGapnenue
aHHoTanui Ha rpadukax (boxplot ¢ moanmucanueiMu p-value, rpaduku cpemHUX C
JOBEpUTEIILHBIMU MHTEpBajiamu). ['padudeckoe mpeacTaBieHUE MapaMeTpUIECKUX
(t-test, ANOVA) u nHenmapamerpuueckux TectoB (Mann—Whitney, Kruskal-Wallis).



Busyanuzamus cBsizeil kareropuaibHbIX Nnpu3HakoB: stacked bar plot, mosaic plot
IS y>-KBaJpaTa u TO4HOoro tecra dumepa.

4. Tunvt  ouenounvix Mmamepuanos, nokazameiu U Kpumepuu
OUEeHUBAHUSA
OueHouHbIe MaTepuabl o JTUCLUTUINHE b1.0.02./1B.05.01

Pa3BenpIBaTeNbHBIN aHATN3 JAaHHBIX BXOJSAT B COCTaB OLICHOYHBIX MAaTEpUaJIOB IO
oOpazoBarenbHOl TporpaMmme. COBOKYIHOCTH OIIEHOYHBIX MAaTE€pUalioB MO BCEM
TUCITUIUIMHAM  (MOIYJISIM)  00pa30BaTEIbHONM MPOTpaMMbl  COCTaBIsAeT  (DOH.T
olleHOYHBIX cpeAactB (manee — POC). POC wucnonb3yercss MpU MPOBEACHUU
TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCcTalluu 00YyJaroIIUXCs ¢
IEIbI0 OICHUBAHUSA JIOCTMDXKCHHS OOYYAIOMIMMUCS IUIAHUPYEMBIX pe3yJIbTaToOB
o0yueHus.

4.1. ®OC pazpaboTaH Kak KOMIUIEKC MPOBEPOYHBIX 3aJlaHUN Pa3TUYHOTO

TUIIA U YPOBHSI CIIOKHOCTH, BKJIKOYAET KPUTEPUM M ILKAJIbl OLCHUBAHUSA, a TAKXKE
«KJIIOUM» MpaBMWIbHBIX 0TBETOB. POC dopMupyercst Kak OTACIbHBIN JOKYMEHT U
XPaHUTCA B JJIEKTPOHHOM BHJe, nocTyn K POC mpenocTaBieH OrpaHUYEHHOMY
KpyTY JIMII.

4.2. Jlna camMOCTOSITENFHOW pPaOOTHl OOYYaromIMXCsl MPU MOATOTOBKE K
TEKYIIEMYy KOHTPOJIIO YCIIEBAEMOCTH M MPOMEKYTOYHOW aTTecTalMd B pabouux
nporpamMmax JUCLUIUIMH pa3MELICHbl TUIIOBBIE MMPOBEPOYHBIE 3aJaHUs, KOTOPBIE
MOKHO YCIIOBHO Pa3AeiuTh Ha 3aJaHusl 3aKpbITOr0, KOMOWHHPOBAHHOTO W
OTKPBITOTO THIIOB.

3amaHus 3aKpBITOrO THUNA — 3TO TECTOBBIE 3aJlaHUSA, B KOTOPBIX KaXKIIbIi
BOIIPOC ~ COMPOBOXKIAETCS TOTOBBIMM BAapUaHTaMH OTBETOB, W3 KOTOPBIX
HE00X0AMMO BHIOPATh OJUH WJIM HECKOJIBKO MPABUIIbHBIX.

3amaHusi KOMOMHUPOBAHHOTO THUIIAa — 3TO TECTOBBIE 3aJlaHUSl, B KOTOPBIX
KKl BONPOC CONPOBOXKIAETCS T'OTOBBIMM BapHAHTAMH OTBETOB, U3 KOTOPBIX
HEO0OXOUMO BBIOpPATh OJIMH WJIM HECKOJIbKO TMPAaBWJIBHBIX M 00OCHOBaTH CBOM
BBIOOD.

3amaHusi OTKPBITOrO THUIMA — ATO 3a/laHMs], B KOTOPBIX HA KaXKIbIM BOMPOC
JOJIKEH OBITh MPEIJIOKEH pa3BEPHYThII 00OCHOBAHHBIN OTBET.

B 3aBucuMocTM OT THUMa 3aJaHUsd PEKOMEHIOBaHbI  OMpeaeiIeHHas
MOCJIEIOBATEIBHOCTD BBIIOJHEHUS M CCTEMa OLIEHUBAHUS BBITIOJHEHUS 3aJaHH.



4.3. Tumns SaﬂaHHﬁ, COCHAPHH BBIIIOJIHCHHA, KPUTCPHUH OLICHUBAHUA

TUII 3AJAHNA NMHCTPYKIMA CIHEHAPHNU BBITTIOJIHEHM A KPUTEPUN OLIEHVMBAHIMS
3amanue 3akpeiToro | Ilpoumraiite Tekcr, | 1. BHuMarenbHO  IpPoOYMTaTh  TEKCT OTtBer cuMTaercs BEPHBIM,
TMna ¢ BbIOOpOM | BeIOEpUTE 3a/1aHUsI U MOHATH, YTO B KAYECTBE OTBETA €CIIM  TNPAaBWIBHO  YKa3aHa
OJIHOTO IIPaBUJIBHOTO | INPAaBUJIBHBIM OTBET OKHJIaeTCs TOJIBKO OJIMH u3 uugpa niau Oyksa
OTBETa u3 MPENJIOKEHHBIX BAPUAHTOB.
HECKOJBKHX 2. BHumarenbHO IPOYUTATh
BApUAHTOB MPEJIOKEHHbIE BAPUAHT-ThI OTBETA.
[IPEIJI0KEHHBIX 3. BbIOparh 01MH BEpHBI OTBET.

4. 3anucaTh TOJBKO HOMEpP (WM OYKBY)

BBIOpAaHHOTO BapUaHTa OTBETa (Hampumep, 3

i B).
3anaHue [Ipounraiite Tekcr | 1. BHuUMaTenbHO  HPOYUTATH  TEKCT OTtBer cuMTaercs BEPHBIM,
3aKpBITOTO THIIA HA " YCTAaHOBUTE | 3aJlaHUs U MOHSATH, YTO B KAYECTBE OTBETA €CIM  IPaBUJIBHO  YKa3aHBbI
YCTaHOBJICHUE COOTBETCTBUE 0KHJIAt0TCSI ITaphl SJIEMEHTOB. UG psl WK OYKBbBI
COOTBETCTBUS 2. BuumarenpHO mnpouuTaTh 00a CHHCKA!

CIUCOK 1 — BOMPOCHI, YTBEPKIACHUS, (PaKThI,
MOHSATHUS U T.[I.;

CITUCOK 2 — YTBEP)KJICHHUsI, CBOMCTBA 0O BEKTOB
U T.JI.

3. ComoctaBuTh dJIEeMEHTHI chucka 1 c
AJIeMEHTaMHu CIucKa 2, cOpMHUpPOBATH MaApPHI
AJIEMEHTOB.

4. 3amucaTh TMOMApHO OYKBBI U

udpel (B 3aBUCUMOCTH OT 3aJIaHUSA)
BApUAHTOB oOTBeTa (Hampumep, Al

uiu b4).




3ajaHue 3aKpbITOTO
TAMMA C  BBIOOpOM
HECKOJIbKIX
NPaBHJILHBIX OTBETOB
u3 HECKOJIBKHIX
BapUAHTOB
MIPEIII0KEHHBIX

[IpounTaiiTe TEKCT,
BBIOEpUTE
IPaBUJIbHbBIC
OTBETHI

1. BHuMaTenbHO NMPOYUTATh TEKCT 3aJaHUS
U TOHATbH, YTO B KaUECTBE OTBETA OXKHUAACTCS
HECKOJIBKO  TPaBWJIBHBIX  OTBETOB U3
IPEJIOKEHHBIX BAPUAHTOB.

2.  BnaumarensHO IPOYUTATh
MPEIJIOKEHHBIE BAPUAHT-ThI OTBETA.

3.  BrIOpaTh HECKOIBKO MPABUIIBHBIX OTBETOB.
4. 3anucaTh TOJILKO HOMepa (MU OYKBBI)
BBIOpAHHOTO BapuaHTa oTBeTa (Hampumep, 1

dum AT).

OTBET cuuTaeTCs BEPHBIM,
€CJIM TMPaBWIHHO yCTaHOBJIECHBI
BCE COOTBETCTBUS (ITO3UIIUU U3
OJHOTO cToJIOIAa BEpPHO
CONOCTABJIEHBl C IO3HUIHUSIMU

JPYroro)




3ananue [IpounTaiite TekcT W 1. BHUMarenbHO MNPOYUTATH TEKCT OTBeT cunuTaercs BEpHbIM, €CIIU
3aKpBITOTO THUIIA HA YCTaHOBUTE 3alaHusl M TIOHSATh, YTO B KadyecTBE MpaBUIBLHO yKa3zaHa BCA
YCTaHOBJICHUE MOCIIEI0BATEIBHOCTh | OTBETA OXHUIACTCS IMOCIEI0BATEIbHOCTh MOCJIEI0OBATEIBLHOCTD LIUPP
MOCJIEI0BATEIBHOC 3JIEMEHTOB.
™ 2. BHumatenbHO IPOYHUTATH

MpeIoKEHHbIE BAPHAHTHI OTBETA.

3. Iloctpouth BEPHYIO

MOCIIEZIOBATEIFHOCTh M3 MPEIJIOKEHHBIX

3JIEMEHTOB.

4. 3anucathb OYKBBI/TIU(DPHI (B

3aBUCHUMOCTH OT 3aJiaHHs) BapUaHTOB

OTBETa B HYXKHOM IOCJIEI0OBATEILHOCTU

(nanpumep, BBA nnu 135).
3ananue [IpounTaiite Texkct, | 1. BHHMMareapbHO  HpoOYMTAaTh  TEKCT OTBeT cunTaeTcs BEpHbIM, €CIIU
KOMOMHHPOBAHHOTO BEIOEpUTE 3aJlaHusl U TIOHSTh, YTO B Ka4ECTBE OTBETA MPaBUJIbHO yKa3zaHa nudpa umm
TUNIAa C  BBIOOPOM | MPABHIIBHBIM OTBET | OXKHAAETCS TOJIBKO OJIMH u3 OykBa u MIPUBEICHBI
OJTHOTO TPABUIBHOTO | H 3aMUIIATE | IPEIJIOKEHHBIX BAPUAHTOB. KOPPEKTHBIE apTyMEHTHI,
OTBETa U3 | apTyMEHTHI, 2. BuumatenbHO IPOYHUTATH UCIIONIb3yEMbIE TIPH  BBIOOpE
MPETI0KEHHBIX U | 000CHOBBIBAIOIIINE NpeJI0KEHHbIE BAPHAHTHI OTBETA. OTBETa
000CHOBaHUEM BBIOOp OTBETA 3. Bb1Opath 0A1H BEpHBIN OTBET.
BbIOOpA 4. 3amucaTh TOJBKO HOMep (WM

OykBy)  BBIOpaHHOTO  BapuaHTa

OTBeTA.

5. 3ammcarh apryMEHTbI, 000CHOBBIBAIOIIINE
BbIOOp  orBera  (Hampumep, 4  TeKcCT
000CHOBaHUA).




3amanue
OTKPBITOTO THIIA C
Pa3BEpHYTHIM
OTBETOM

IIpounTaiite TEKCT
" 3aMMILINATE
pPa3BEpPHYTHIN
000CHOBaHHBII
OTBET

1. BHuMarenbHO NPOYUTATH  TEKCT

3a/IaHUsI U IOHSTH CYTh BOIIpOCA.
2. IIpogymats JIOTUKY U IOJIHOTY OTBETA.

3. 3ammcarb OTBET, MCHOJB3YSd YETKHE
KOMITAKTHBIE (POPMYIIMPOBKH.

4. B cnydae pacdyeTHOM 3aJayu, 3amucaTh
pEelIeHUE U OTBET

OTBeT cunTaeTCs BEPHBIM:
1.  OrcytcTBHE
(haKTHIEeCKUX OITHOOK.

2. Packpeitue o0Bbema
HCTIOJIb3yEMBIX MTOHSTUI
(ToTHOTA OTBETA).

3. O0OCHOBaHHOCTb
OTBETa (Haume
apryMEHTOB).

4. Jlormueckas
MOCJIEA0BATEIbHOCTD

n3JiaraCMoro Marcpualia.




4.4, OO0masi mKana OLIEHUBAHUSI PE3YyJIbTATOB TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH U TPOMEKYTOUHOM aTrTecTanuu o0ydaromumxcs ¢ npumenenuem bPC

OueHka nmo
mxkaje ECTS | Cymma 6an10B 3a OueHka no
BCe BU/IbI y4eOHOI1 rocyAapcTBeHHOM’
JAesITeIbHOCTH mKaje Ompenenenme
OTJIMYHOE BBIMOJIHCHHE c
A 90 -100 «OTnr4aHOY HE3HAYUTEIHHBIM KOJIMYECTBOM
HETOYHOCTEH
B LEJIOM IPaBUILHO BBIIOJHECHHAS
B 80_ 89 pabota c HE3HAYNTEITLHBIM
KOJIMYECTBOM OIINOOK
«Xopo1oy (20 10%)
B LIEJIOM IIPAaBUJILHO BBIOJHEHHAS
C 75_79 pabota c HE3HAYHUTETHHBIM
KOJIMYECTBOM OIINOOK
(mo 15%)
D 70_74 HEIUIOXO, HO CO  3HAYHMTEIbHBIM
KOJIMYECTBOM HEIOCTATKOB
«Y TOBJIETBOPUTEIBHO»
E 60 — 69 BBITOJIHEHHE YIIOBJICTBOPSICT
MHUHUMAJIbHBIC KPUTSPUU
FX 35-59 C BO3MOXKHOCTBIO TIOBTOPHOH CIauH
«He c 00s3aTeTbHBIM TIOBTOPHBIM
F 0-34 YAOBJICTBOPUTEIILHO» W3yYCHUEM JHACHHATUIAHEL
(BBICTABJISIETCS] KOMUCCHCH)

CooTHolieHue Oa/ioB 3a TEKYIIUA KOHTPOJIb YCIIEBAEMOCTU U
MPOMEKYTOUHYIO AaTTECTAIMIO, a TaKXe IMOBTOPHYIO IPOMEKYTOUHYIO

aTTECTALHUIO:
MaxkcumanbHasg MakcumanbHasg MaxkcumanbHasg MaxkcumanibHasg
cymMMa 0asuioB 3a cyMMa 0asjioB UTOTOBast cyMMa 0asuioB
TEeKy I 3a OaJuTbHAs OIIEHKA 3a OBTOPHYIO
KOHTPOJIb IPOMEKYTOUHY MIPOMEKYTOUHY
yCIIEeBaEMOCTH FO aTTECTALIHIO [0 aTTECTALIAIO

100 6asuioB 100 GasutoB 100 oOasutoB 100 oOasutoB
5. Dopmbl ammecmayuu, MUNOGvle OUYCHOYHBIE MAMEPUATbL OJIA

meKyuieco KonmpoJisa ycneeaemocmu oﬂyuammuxc;l, Kpumepuu u UWKaivl
OUeHuesanust N0 KOHMpPOJIbHbIM MOUYKAM

5.1. B xome peamuzaumm  aucuumuimHel - b1.0.02.71B.05.01
Pa3BenpIBaTeIbHBIA  aHAIWU3 JTAHHBIX HCIIONBL3YIOTCS  cleayronme (HOopMbI
TEKYIIErO0 KOHTPOJISI YCIEeBAEMOCTH OOydJaromuxcsi (B TOM dYHCIE, 3adaHUs K
KOHTPOJILHBIM TOYKaM):




KonmponwvHnvie onpocwvl 0ns nposedenusi onpoca, 3a0anusi OMKpuIMo20 mund
HA NPAKMU4eCcKUx 3auamusx, KOHmpOoabHvle 3a0aHUsl.

Tabmuma 5.1.
Pacmipenenenue 0awioB mo BuaaM y4ueoHoii aesitenpHoctr (BPC)

Paznen/Temsr DOpMBI TEKYILLETO KOHTPOJIS KT
YO I13

P-1./T-1 10 10 10
P-1./T-2 10 10

P-2./T-3 10 10 10
P-2./T-4 10 10

Hroro: 100 6 40 40 20

YO — ycTHBIi ompoc;

T3 — TecToBOE 3a7aHME;

K3 — xoHTpONBHBIE 33aHUS;
[13 — npakTuyeckoe 3aHATHE;
J — noxnan;

KT — KOHTpONbHBIE TOUKH.

Kpurepuu onieHnBanusi onpoca:

bannb Onucanue KpUuTepus

O0yuaromuiicst TOJHO M3JaraeT MaTeprai (OTBEYaeT Ha BOIPOC), TAET
MPAaBUJIBHOC OIIPEACICHNE OCHOBHBIX HOHHTI/II\/'I; O6Hapy)KI/IBaCT IIOHUMAaHHE
MaTepuala, MOKeT 00OCHOBATh CBOU CY’KACHHS, IPUMEHUTH 3HAHUS Ha
NpaKTHKE, IPUBECTH HEOOXOANMBIE IPUMEPHI HE TOJIBKO U3 Y4eOHHUKA, HO H
CaMOCTOSATEBHO COCTABJICHHBIE; M3JIaraeT MaTepHall IIOCIeJ0BAaTENbHO U
MPAaBUJIBHO C TOYKHU 3PCHUA HOPM JIMTECPATYPHOT'O A3bIKA.

9-10

O0yuaromuiicsi 1aeT OTBET, YAOBIETBOPSIONINN TEM Ke TPEOOBAaHUSAM, UYTO U
TSI OTIEHKHU «OTIMYHOY, HO IoMycKaeT 1-2 ommOKu, KOTOpPBIE caM ke
MCIpaBiseT, U 1-2 HepodeTa B OCIICIOBATEILHOCTH U SI36IKOBOM

0 OpMIIEHUH H3JIaraeMoro.

OOyuatomuiicsi 0OHapy>KUBaeT 3HAaHUE U IOHUMAaHUE OCHOBHBIX MOJIOKEHUI
ITAHHOM TEMBI, HO U3JIaracT MaTepuas HEMOIHO U JOIyCKAaeT HETOYHOCTH B
oTIpeIeIeHNH OHSATHI MM (POPMYITUPOBKE MTPABUIT, HE YMEET JI0CTATOYHO
rIyOOKO M IOKa3aTeIbHO 000CHOBATH CBOM CYXKICHUS U IIPUBECTH CBOU
[PYMEPBI; U3J1araeT MaTepuall HerocCeI0BaTeIbHO U IOy CKAET OLINOKH B
SI36IKOBOM O(hOPMIICHHHU M371araeMoro.

45

O0yuaroruiicss 0OOHapy>KUBaeT HE3HAHKUE BOIPOCA, AOIYCKAET OLIHOKH B
0-3 (hOpMyIIMPOBKE OTPEACTICHHIA 1 TIPABUII, UCKAXKAIOIINE UX CMBICI,
OecIopsI0YHO M HEYBEPEHHO U3JIaraeT MaTepuall.

0* - B )KypHaII aKaJIeMUYECKOHN TPYIIIBI HE BHICTABIISECTCS

KpI/ITepI/II/I OLICHUBAHUSA MMPAKTUYCCKUX 3aHITUH:

Onucanne KpUTEpUs
Banst putep
9-10 Caoitiie 90% mpaBHIIEHBIX OO0yyarommiicss JEMOHCTPUPYET TITyOOKOe
OTBETOB. MO3HAaHUE B OCBOCHHOM Marepuae.
6.8 Caoiie 70% npaBUIIBHBIX OOy4aronmMcs: MaTepuall OCBOEH IOJHOCTBIO,
OTBETOB. 0e3 cyIIecTBeHHBIX OIMHOOK.




PeannzoBano 6onee 50% OOy4arommMcs: MaTepuai OCBOEH HE
4-5 MOCTABJICHHBIX 337a4 MOJTHOCTBIO, IMEIOTCS 3HAYNTEIbHBIE TIPOOEITBI B
SHAHUSIX.
0-3 PeanuzoBano menee 30% OO0yyJaronMMcsl MaTeprall He OCBOCH, 3HAHUS
MOCTaBJICHHBIX 3a/1a4. oOyuaromierocst Huxe 0a30BOT0 YpOBHSL.

0* - B )KypHaJI akaJIeMUYEeCKOM Pyl HE BHICTABISETCS

KpI/ITepI/II/I OLICHMBAHUWA KOHTPOJIbHBIX 3a[[aHHI>iI

banel Onucanue KpuTepus

9-10 OO6yyaromuMcs 3aJjaHne BHIITOJIHEHO 03 OMMOO0K U B MIOJTHOM 00beMe.

7.8 OO0yJaromuyMcs B IEJIOM 3aJaHUE BBITIOTHEHO, IMEIOTCS OTIENbHBIE HETOYHOCTH
WJIM HEJOCTATOYHO MOJTHBIE OTBETHI, HE COJICPIKAIINE OMUOOK.

5-6 OO0yyaromuMcs TONYIICHBI OTACIBLHBIC ONTUOKY MU BBITIOJHESHUH 33 JITaHUS

0-4 VY o0yyaromierocst OTCyTCTBYIOT OTBETHI Ha OOJIBIIMHCTBO BOIPOCOB 3a/1a4H,
3aJ]aHK¢ HE BBIMOJHECHO MM BBIMIOJHEHO HE BEPHO.

0* - B s)KypHaJI aKaJIEeMUYECKOM TPYIIIBI HE BHICTABIISCTCS

5.2. TUMOBBIE OLEHOYHBIE MAaTEpUANIBl JJIsI TEKYLIEr0 KOHTPOJA
YCIEBAEMOCTH 00yJaronuxcs (BHe KOHTPOJIBHBIX TOUCK):

PA3JIEJI 1. BU3YAJIBHBIN AHAJIN3 JAHHBIX U ETO PO.JIb B
ZKN3HEHHOM IIMKJIE ML

Tema 1. MecTo BH3yajuM3anuM B SKH3HeHHOM Iukjiae ML-moaenu wm
EDA. OIIK-2.4.

Hanite omnpenenenne EDA  (pa3BeaplBaTenbHOMY — aHaiIM3y J@HHBIX) B
COOTBETCTBHUM C MATEPHUATIOM MOIYJIS.

[lepeuncnure 4YeThbIpe OCHOBHBIX KOMIIOHEHTA, KOTOphIE BKJIIO4aeT B ce0s EDA
COTJIACHO MOAYJIIO.

BoccTtaHoBUTE MNpPaBUIIBHYIO TMOCIEI0BATEIBHOCTh JTAlOB >KU3HEHHOTO IMKJa
MaIllMHHOTO 00y4eHus1, HaunHas ¢ «IlocTaHOoBKa MPOOIEMBI.

CootHecute mnpodeccrio U €€ OCHOBHYIO 3ajlauy (JlaiiTe ompeacsieHuEe KaxKaou
poyi OHOM (hpa3oi):

HazoBuTe Tpu MHCTpyMEHTA aBTOMATHUYECKOM BU3YaJIU3alMU U KOMAHJbI JJIs UX
YCTaHOBKH (pip), YIOMSIHYThI€ B MOAYJIE.

Mexy KakuMmu ABYyMs dTanaMu *u3HeHHoro nukina ML naxoautcs stan EDA, u
YTO C HUM MPOUCXOJUT HA ATUX dTanax?

Tema 2. Buszyaausanusi onucareJbHOM cTaTUCTUKU U cBsizeid.. OIIK-
2.4.




1. JlaiiTe onpeneneHus CIeayOnUM HOHATHSAM B COOTBETCTBHH C MaTE€pHUaIoM
MOJIyJISI: MaTeMaTu4eckas craTuctika; CTaTuCTHYECKHE JTaHHbIC

2. C xakoW 1eJbl0 TPHUMEHSETCS OnucaTelbHas CTATUCTHKA COTJIACHO
MOy JTt0?

3. 3anonHuTe TAOMUIy: JUIS KaXKIOW MEpbl LEHTPATbHOW TEHACHIIUU JanlTe
KpaTKOE OMHUCaHHE.

Mepa Onucanue

Cpennee

Menanana

Moga

4. JlaiiTe XapakTEpUCTUKYy TPEM BHJIaM KOPPEJSIIMOHHOW CBSA3M MO 3HAKY
Kod(puIIeHTa KOPPESITUU:
[TonmoxuTenbHas
OtpunarenbHas
Hynesas

5. CooTHECUTE METOJT KOPPEISLIMK C €T0 OMMMCAaHUEM U mapaMeTpoM method:

Merton [Tapamerp method Onucanue

ITupcona

Cnupmena

Kennmanma

6. [lo koxdduimenTy Koppensauuu ONpeNeTuTe CHIIy CBSI3H (3aIOJHUTE
MIPONYCKH):

Junana3on ko3¢ dunrenTa koppensiuuu Cuna cBsi3u

0-4+0.3

+0,3 — 0,5

+0,5 — +0,7

+0,7 - +0,9

+0,7 — =1 (mo Tekcty: +0,7 — *1)

7. Kakue tpu ¢ynkiuu (Meroma) Oubiamoreku Seaborn MOMXHO MCIOJIB30BaTh
JUTSL BU3YAJTU3alliU KOPPEIISIniA?



PA3JIEJI 2. BU3YAJIBHBIE METO/JbI IIPOEKTUPOBAHUA
IHPU3HAKOB U TIPOBEPKU I'NITIOTE3

Tema 3. Busyaausanusi B NPOEKTHPOBAHUM U TNPeoOpPa30OBAHUU
npu3HakoB. OIIK-2.4.

1. JlaiiTe ompezeneHue CIEAYIOUUM TOHSATHSIM COTJIACHO MaTepuaiy
monyns: Co3nanue npu3HakoB, BHelIHne NICTOYHUKY JaHHBIX (0OoTrarieHue).

2. Kakue omepanuu ¢ nmpu3HakaMy TUIA «JaTa-BpeMsD» MEPEUUCIICHBI B
Moxayne? HazoBure HE MeHee Tpex.

3. [lepeuncnure Tpu METO/Ia KOJUPOBAHUS KaTErOPHAIbHBIX TPU3HAKOB,
yKa3aHHBIX B MOJYJIE, M TalTE UX KPATKYIO XapaKTEPHUCTHUKY.

4, B dyem pasnuna < Mexay — HopManmuzammed  (MinMax) wm
cranaapruzanueit (StandardScaler)?

5. HazoBuTe Tpu Tuma MeTo0B OTOOpa NMPU3HAKOB, NMEPEUMCICHHBIX B
MOJ1yJie, ¥ IPUBEUTE 110 OJHOMY MPUMEPY AJIs KaXKIOToO.

6. Uro Takoe MyJIbTHUKOJUHEAPHOCTh M KaKue JBa MHCTPyMEHTA JUIsl €€
OOHapyKEeHHs YIOMSIHYTbl B MOJyJIE?

7. Pacnonoxxure cnegyromue 3tanbl  pabOThl €  MpPU3HAKaMU B

JIOTUYECKOM TOPSIAKE, COOTBETCTBYIOIIEM TUMMYHOMY KoHBelepy EDA (oT Havana
K KOHILY):

HOpMaU3alus / CTaHIapTU3ALHS;

CO3/IaHUE HOBBIX MPU3HAKOB;

KOJIMPOBAHUE KATETOPUAIbHBIX NPU3HAKOB;

0TOOp PU3HAKOB;

OoOHapyXeHUE U YCTPAaHEHUE MYJbTUKOJIMHEAPHOCTH.

Tema 4. Busyanauzanusi cratuctudeckux runores. OIK-2.4

1. C kakoil Henbl0 MPUMEHSIOTCS CTATUCTUYECKUE TECThl B aHAJIM3E
nanubix? ([Touemy oHM HEOOXOIUMBI?)

2. HazoBute Tpu  KpuTepusi, KOTOpble BIUSIOT Ha  BBIOOp
CTaTUCTUYECKOTO TECTa COTJIACHO MOJIYIIIO.

3. JlaiiTe ompeneneHUe MOHSATUSAM «CTaTUCTHUYECKas 3HAYMMOCTBY, «p-
value» u «a-ypoBeHb». Kak mpuHUMaeTCs pelieHne o THIoTe3e Ha UX OCHOBE?

4, Yro Takoe Ho (nyneBas runore3a) u Hi (anbrepHatuBHas runotes3a)?
[TpuBenuTe mpuMep IIsl CpPAaBHEHUS CPETHUX JBYX TPYTII.

5. Kakne nBa MeToma MpOBEpKH paclpeAesieHuss Ha HOPMaJbHOCTh
YHOMSHYTHI B MojtyJie? J[Jisi 4ero UCIoib3yeTcs 3Ta mpoBepka’?

6. 3anonHuTe TAaONHUIy: AJIs KaKJI0TO TeCTa YKaXKUTe, K KAKOMY THUITYy OH
OTHOCHUTCS (MapamMeTpu4eckuil / HemapaMeTpUuecKuil) W Juid KaKuX JaHHBIX /
3a7a4 MPUMEHSIETCA.



Tect Tun Jlns KakuX TaHHBIX / 33134

t-test

ANOVA

Mann-Whitney

Kruskal-Wallis

1. Kakue nBa ctaTMCTHYECKHX TecTa UIA KaTeropuaJIbHbIX MPU3HAKOB
ICPCUYNUCIICHEI B MOI[YJIC? B kaxnx CUTyalluiaX OHHU HpI/IMeHHIOTC}I?

8. Pacnostoxxure CICcayromuc mrarmu IIPOBCPKHU CTaTUCTUUYECKOU

TUIIOTE3bI B IPABUIIBHOM IOPSIKE:
Beraucnuts p-value
Cdopmymuposats Ho u Hi
BriOpath cratuctuueckuii Tect
3a1aTh 0-ypOBEHb

CpaBHUTH p-value ¢ o ¥ IPUHATH pEIICHHUE



5.3. OmuH WM HECKOJIBKO TEMAaTUYECKUX OJOKOB JTUCITUTIIMHBI
3aBEepIIAIOTCS KOHTPOJBHOM Toukoi mo pasmeny (mamee — KT). Tekyrmii
KOHTPOJIb YCIIEBACMOCTH IO TUCIMIUIMHE TpeAycMaTpUBacT He MeHee 2 (IByX) H
He 6osee 10 (necaru) KT B TeueHue nepuojia OCBOSHUS TUCITUTLTMHBI.

MakcumanbHOE KOJMYECTBO OauioB 3a jro0oi Tum padbor B pamkax KT
coctasisiet 100 (cTo) 6aios.

Pacnipenenenne BecoBbix koddduimentoB no KT B pamkax Tekyiiero

KOHTPOJISL yCTIEBAEMOCTH TI0 TUCITUTIIINHE M (POPMYJIBI pacueTa:

Hanmeno MakcumansHoe Koaddumuent Beca PesynbTar
BaHUeE KOJINYECTBO KOHTPOJIBHOMN KOHTPOJIbHOM
KOHTpOJ | OajuioB 3a paboTy paboThI padoTHI,
BHOU B pamkax KP, Y4aCTBYIOIIHMN B
paboThI KOTOPOE MOKET (bopMHpOBaHUU
Ha0OpaTh CTYJCHT WUTOTOBOM OaJIIbHOM
OLICHKH IO
JUCLUIIIIMHE
KT 1 100 0,1 10
KT 2 100 0,1 10
Hroro: X 0,2 20

dopMmyia pacyeTa pe3yiabTaTa KOHTPOJIbHOU PabOThI:
Pesynbrat KoHTpOSIBEHOM padoThl = KonnuecTBO O6AIOB 32 TOUKY B paMKax
KT X KoaddurueHnt Beca KOHTPOJIbHON TOUKH.

5.4. @DopMBl  TEKYIIETO0 KOHTPOJISA YCIEBAEMOCTH OOYYalolUXCcs B
pamkax KT 1 THIIOBBIE OLIECHOUHBIE MATEPUAIIBI:

KT 1
3axanue 1.

Ckauaiite garacet mpo BUHHBIC 0030pbl: https://disk.yandex.ru/d/fUtd74Y -
HVT2WA

Onuncadue naracera.

country — crpaHa-pou3BOIUTENh BHHA.

description — moapoOHOe ornucaHue.

designation — Ha3BaHHME BHHOTPAIHHKA, TJIC BRIPAIIMBAIOT BUHOTPAJI JISl BUHA.
points — Gamtel, koTopeiMu WineEnthusiast onenwnn BurO 10 mikasie ot 1 g0 100.
price — cToMMOCTh OyTBIJIKM BUHA.

province — mpOBHHIINS WM IITAT.


https://disk.yandex.ru/d/fUtd74Y-HVT2WA
https://disk.yandex.ru/d/fUtd74Y-HVT2WA

region_1 — BHHOEIBYECKUI pailoH B MPOBHHIIMYU WM miTate (HampuMep Hama).
region_2 — KOHKPETHBI peruoH. MIHOTa B ITpe/ieiax BUHOICTbYECKOM 30HbBI
yKa3bIBaloTCs 00Jiee KOHKPETHBIE pernoHbl (Hanpumep Pesepdopa B foauHe
Harma), HO 3TO 3HaUeHHE MOXKET OBITH ITyCTHIM.

taster_name — ums comenbe.

taster_twitter_handle — tButTep comenne.

title — na3Banme BUHA, KOTOPOE YACTO COACPIKUT TOM U APYTYIO OIPOOHYIO

nHpopmaruro.
variety — copT BUHOTpaja, U3 KOTOPOTO U3rOTOBJICHO BUHO (Hampumep [TuHo
Hyap).

Winery — BHHOJCJIbHA, KOTOpPAas IIPOMU3BOJNIJIa BUHO.

[IpouunTaiite (haiin c BAHHBIMH 0030pamu:
data = pd.read csv (‘wine.csv')

1.CxonbKO BCEro JerycraropoB MPUHSJIO Y4YacTHE B BHUHHBIX 0030pax?
(Otgert: 19)

2.KakoBa MakcuMasbHas 1ieHa 32 OyThUIKY B 9TOM Habope JaHHBIX?

3.IIpoananu3upyiite MpeICTaBICHHBIN TaTaceT U MEPEUUCINUTE BCE YNUCIIOBBIC
MIPU3HAKH Yepe3 3aIsTyIo.

4.1Ipoananu3upyiTe gaTaceT Ha HAMYUE TyOIUPYIOMIMXCS BUHHBIX 0030POB.
Eciu nyOnupyromuecss 3amdcd  €cTh, yjaanuTte uX. OTBETbTE, CKOJIBKO
JTyOJIMPYIOIIMUXCS 3aMMCEeH BaM yAaloCh OOHAPYKUTh.

5.1IpoBeppTe mgaTaceT Ha HaJIMYME MPOMYCKOB B JaHHBIX. B kakux wu3
MPECTaBJICHHBIX TPU3HAKAX OBLIM OOHAPYKEHBI TPOMYCKU?

6.00paboTaiiTe TNpOMyIIeHHbIC 3HA4YeHUS B HAOOpPE MaHHBIX JIFOOBIM
U3BECTHBIM BaM crmocoOoM, KOTOphId BBl m3yumwnn B Moxayie PYTHON-14.
OuncTka 1aHHBIX.

Bocnone3yitech npaBuiiamu:

Ecau kakoii-ro n3 mpusHakoB umeeT Oosiee 30-40 % mpomyckoB, JTydlie
n30aBbTECh OT HETO: €r0 3al0JIHEHUE MOKET MPUBECTH K CHIIBHOMY HCKaKCHHUIO
oO1iero pacrnpeeneHus, a yaajleHue 3anuceil — K O0JIbIION yTpaTe TaHHbIX.

3anonHsiTe nanHbie ¢ ymoMm! Ecim nepen BaMH KOJIMYECTBEHHBIN MPU3HAK,
TO UCIOJIb30BAHUE HELEJIOr0 4YHuCila B KAueCTBE KOHCTAHTHI SBISETCA Kak
MUHUMYM HEJIOTUYHBIM.

Brl MOkeTe 0CTaBUTh MPOIYCKU KaK €CTh, TPOCTO 3aMEHUB WX HAa KaKOW-TO
CHelUAJIbHBIA CUMBOJI. Hampumep, AJisi YUCIOBBIX HEOTPHUIATEIbHBIX MPU3HAKOB
MO>KHO HMCITOJIb30BaTh YUCIIO -1, a JUIst KaTeropuaibHBIX — CTPOKY 'unknown'.

3ananmue 2.
Ckauaiite maracer: https://disk.yandex.ru/d/q4ig4c-_heS95A

Hab6op nannbix comepxut ~600 3amuceit o JeByIIKaX ¥ BOCEMb MPU3HAKOB:
BMI — unnexc maccsl Tena (MMT)

year — roJ pa3sMeuIcHus MOJCIIN B XXypHaJIe

month — mecsiir pa3menmeHust


https://disk.yandex.ru/d/q4ig4c-_heS95A

waist — 00XBaT TaJTuK MOJICITH

hips — obxBat 6€xep MoenH

height — poct Monenmm

weight — Bec Mmoaenu

waist/hip — cooTHomeHre 00xBaTa TaIUU U OEAEP

[IpounTaeM gaTaceT v MPUCTYNHUM K U3YUEHHUIO CTOCOOOB BU3YyAJIU3ALIMH.
data = pd.read csv ('model.csv')
1. [locTpoiiTe Marpuily KOppensuuMi sl gatacera. B oTeer Bhmmmnre

caMblii BBICOKHM KOd(ppuimeHT xoppensiuu. OTBET OKPYIJIUTE JI0 COTHIX.
(OtBet:0.74)

2. [TocTporiTe TEMIOBYIO MAaTPULLy KOPPEISALUAN
3. Omnpenenure, K KAKOMY THITY OTHOCSTCS npu3Haku Weight u height?
4. PaccuuTaiiTe cpeaHee  3HAUCHHUE TMPU3HAKOB TPU  MOMOIIHU

oubsnmoteku statistics s mpusHakoB Weight u height.  OtBer okpyrimute 10
COTBIX.

5. [TocTpoiiTe MaTpuipl BU3yaIHM3AllMM KOPPENSIHA, AUarpaMMbl pacCeUBaHMUS,
[IPOAHAIU3UPYITE U BHIOJIHUTE 3a/laHue. 3all0JIHUTE MPOIYCKHU.

C yBenuuenunem ooxBata 6enep moaenu UMT HesHaunTenbHO

Oo6xBar 6&nep nmeer CBSI3b C BECOM MOJICIIH.
C yBennueHneM oO0xBarta 0Eaep BEC MOJIEJIH.
["on BBIMTyCKa KypHaJIa U BEC MOJCIIH UMEIOT CBSI3b.
6. [Ipoananusupyiite rpaduk U ONpeneauTe BEIUUYUHY KOd(PdUIIMEHTa

KOppEJSMA MEXKJy MNpU3HaKaMh Ha Ocu X U MPU3HAKOM Ha OCHU Y Ha JIaHHOM
rpaduke. OnpenennTe TUM CBS3M MEXAY MPU3HAKOM Ha OCU X U MPU3HAKOM Ha
ocn Y.
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1. [Ipoananusupyiite Tpaduku u BbIOEpHUTE TpadUK C HAUOOIBIITUM

KO3 UITUEHTOM KOPPEISALIHIH.
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3ananue 1
Ckauaiite JaracetT «heart» OoJsesHeit

https://disk.yandex.ru/d/Pp5IXGNej_YCcOA

I[aTaCGT Oose3Hen cepana COaACPKUT I/IH(i)OpMaLII/IIO 0 MaueHTax U NEPCMCHHYIO
npejackazanus target — nanuuue y nanueHTa 00JIe3HU cepalia.

I[aTaCCT COJACPIKUT CIICAYIOMIUC ITPU3HAKH!

age — Bo3pact

sex — o (1 - my»xuunHa, 0 - )KEeHIIMHA)

CPp — Tun 6o B rpyau (4 3HaUEHUS)

trestbps — aprepuansHOe JaBIeHKHE B TOKOE

chol — xonectepuH CHIBOPOTKH B MI/ T

fbs — ypoBens caxapa B kpoBu HaTommak > 120 mr/mn

restecg — pesymnbTaThl dJeKTpoKapanorpaduu B mokoe (3uadenus 0,1,2)
thalach — mocTurayTa MakcumanbpHas 4acToTa CEpACYHBIX COKpAICHHN
exang — cTeHoKap/usl, BbI3BaHHAs! (PU3NUYECKON HArpy3Koin

oldpeak — nenpeccus ST, BeI3BaHHAsT (PU3HUECKOIT HATPY3KOIA, IO CPABHEHHIO C
COCTOSTHUEM T1OKOSI

slope — Hak0H nMUKOBOro cermenta ST Mpu Harpy3Ke

Ca — KOJM4YeCcTBO KpymHBIX cocy10B (0-3), okpamieHHbIX TPU (IOPOCKOTTHI

cepaua:



o thal — nmedexr, rae 3 = HopManbHBINH; 6 = HUKCHPOBaHHBIH AedeKT; 7 = 00paTHUMBIiA
nedext
1. Coszpaiite HOBBIM mpu3Hak 0ld, rme 1 — mpu Bo3pacTe mHalUeHTA
oonee 60 JIET. B OTBET  BBEAUTE  pe3yjbTaT BBITIOJIHEHUS
Koga heart['old'] .sum{().

2. Cozmaiite  HOBBIM  mpu3Hak trestbops_mean, koTopelii  Oyxer
0003Ha4YaTh HOPMY JaBJICHUS B CPEIHEM IS €ro Bo3pacra W moia. trestbps —
CHCTOJINYECKOE apTepUAILHOE JaBIICHHE B COCTOSIHMM TOKos. MH(opmanuio o
CpeIHEM JIaBIICHHUH JIJISl BO3pacTa M I0JIa BO3BMHTE M3 dTOW TaOuuIiel. B Tabmmie
CHCTOJIMYECKOE JIAaBJICHUE HAIMCAHO TIEPBBIM, TIepeT NPOOHOM YepTOH.

Bo3spacrt (1eT) My>K4UHBI JKeHnmunpl
1o 20 123/76 116/72
21-30 126/79 120/75
31-40 129/81 127/80
41-50 135/83 137/84
51-60 142/85 144/85

61 u crapure 142/80 159/85

B oTBer Hamummure 3HaY€HUE NpU3HAKA trestbps mean [ NanueHTa

nog Homepom 300. (Oter: 142)
3. [Ipoananu3upyiite qaTaceT U BHIOEPUTE KaTEropruaibHbIC TPU3HAKU.

4, BriiienepeurcieHHbIe KaTeropualibHbIe MIPU3HAKU yKe
MpEeJICTaBICHbl B YUCIOBOM BUji€. [IpoaHanu3upyiiTe UX U Ha30BUTE TE€, KOTOPHIE
HYXJQI0TCSI B JIOTIOJTHUTEIIBHOM KOJIMPOBaHUU 3HAYECHUH
(marmpumep, OneHotEncoding).  Yurute, d9TO  JOMOJHHUTENBHBIE  METOJBI
KOJIUPOBAaHMUS TPEOYIOTCS TOJBKO JUIS KaTeropuajdbHBIX MPU3HAKOB C Oojiee yeM
JBYMsI KaTeropusMu. buHapHbIe npu3HaKu (MMPUHUMAIOIINAE JBA 3HAUCHUS, TaKWC
kak O 1 1) He Hy/TatOTCS B JOTIOJTHUTEIHBHOM KOJIMPOBAHUH.

5. 3akoAupyuTe BBIILICTICPEYUCIICHHBIC MIPU3HAKH
meTtoom OneHotEncoding, ynanmuB ucxomnble npuszHakk. CKOJBKO NMPU3HAKOB
MOJY4YHJIOCh B JlataceTre?

6. Hopmanu3zyiite Bce 4MCIIOBBIE MPU3HAKU MOAXOIAIIMM criocoooM. B
OTBETE HAIUIIKWTE CTAHJAPTHOE OTKIIOHeHHE mpu3Haka Chol. OTBeT okpyriauTe 10
IISCTH 3HAKOB IOCJIC 3aMlsTOM.

1. [IpoBenuTe KOPPENSIIIUOHHBIN aHalW3 W OTOEpUTE NPHU3HAKU IS
Oynymer Mmoaenu. Berbepure mapel CUIIEHO CKOPPEIMPOBAHHBIX MPU3HAKOB.

3ananue 2
Ckauaiite maracer: https://disk.yandex.ru/d/CbCag9g5qJD-gQ

Onucanue naracera:

Work_year FO,Z[, B KOTOpOM ObLIa BHIIIAYCHA 3apIuiara.



experience_level OmnbIT paboOTHI HA ITOW JOJHKHOCTH B TCUCHHE roja CO
CJICAYIOIIUMHA BO3MOKXKHBIMU 3HAYCHUAMMU:
o EN — Entry-level/Junior;
o MI — Mid-level/Intermediate;
o SE — Senior-level/Expert;
o EX — Executive-level/Director.

employment_type Tun TpynoycTpoiicTBa JUIst 3TOM poJIn:
o PT — nenonusiii pabouwnii 1eHb;
o FT — nonnerii pabounii neHb;
o CT — KoHTpaKT;
o

FL — dpunanc.
job_title Poub, B KOTOpOii corckateab padoTal B TEUYCHHE TO/IA.
salary OO01mast BeITUIAYCHHAST BAJIOBasi CyMMa 3apabOTHOM TLIaThI.
salary_currency Basora BelTUIauMBacMoii 3apabOTHOM TIATHI B BUJIE KOJIA

pamroTel 1SO 4217.

salary_in_usd 3apmuara B qoitapax CIIA (BamoTHBIN Kypc, A€IEHHBIN Ha
cpennee 3HaueHue Kypca gomrapa CIIA 3a cooTBeTcTBYIOmMUNA
rox uepes fxdata.foorilla.com).

employee_residence OcCHOBHast CTpaHa MPOXKUBAHKS COTPYIHHKA B TEUCHUE pabodero
roja B Buje koaa crpanbl 1SO 3166.

remote_ratio OO6mmit 066EM paboTHI, BHIMOTHIEMON yaanéHHo. Bo3MokHbIE
3HAYCHUS:
o 0— ymanéunoii padoter HeT (MeHee 20 %);
50 — vacTuuHO ynanéHHas padoTa;
o 100 — monHOCTRIO ynanéHnHas padota (6onee 80
%).

@)

company_location Crpana riaBHOro odrca paboroaaress Win Gpuirana mo
KOHTPakTy B Buje Koja ctpanbl SO 3166.

company_size CpenHee KOTMYECTBO JIFO/IeH, pabOTABIINX B KOMIIAHUH B
TEYeHHUE roJia:
o S— menee 50 coTpyaHUKOB (HeOOIBIIAs

KOMITaHUSA );

o M —ot 50 10 250 coTpyaHNUKOB (CpenHsst
KOMTIaHHs );

o L —06onee 250 corpyaHukoB (KpymHast
KOMITaHHs ).

Hccnenyiite nanHple W caenanTe BBIBOJBI MO IMOJYYEHHBIM PE3yJIbTAaTaAM.
[Togkpenure CBOM pPACCyX ICHHS W BBIBOJBI BU3YAIM3ALUSIMU U C IOMOIIBIO
CTaTUCTUYECKOTO TECTUPOBAHUS IPOBEPHTE, ABJISIOTCS JIA BHIBOJBI CTATUCTHYECKHU
3HAYMMBIMH.

B npouecce cBoero ananu3a Bbl JOIKHBI:

Boisichuth, Kakue ¢akTopbl BIMSAIOT Ha 3apruiary cnenuanucrta Data
Scientist. A Takxe OTBETHTb Ha KJIroueBble Bonpockl HR-arenTcraa:



HaOmromaeTcs i eKeroIHbIM POCT 3apIuiaT y crerranucro Data Scientist?

Kak cootHocsiTes 3aprutater Data Scientist u Data Engineer B 2022 romxy?

Kak cootHocsTCsT 3apruiatel criermanuctoB Data Scientist B koMmaHusx
pa3IUYHBIX pa3MeEPOB?

Ecte mm cBs3p Mexnay HamuuumeM jnospkHocteid Data  Scientist u Data
Engineer u pasmepom komnanuu?

Eciv BbI HaiiiéTe B TaHHBIX HHTEPECHBIC 3aKOHOMEPHOCTH, TAK)KE OTMETHTE
UX B CBOEM aHAIU3E.

[TpogeMOHCTpUPYIHTE HCIONB30BAHUE PpPAa3HBIX TECTOB JJISI MPOBEPKU
CTaTHUCTUYCCKOW 3HAYUMOCTHU CACIIAHHBIX BHIBOJIOB:

TECTBI JJI KOJIMYECTBEHHOTO MPU3HAKA:

JUTSL OJTHOM BBIOOPKH;

JUISL IBYX BBIOOPOK;

JUTSL HECKOJIBKUX BBIOOPOK;

TECT JIJIS KAaTETOpHUAIbHBIX MPU3HAKOB.



6. (DO])Mbl npomeafcymouuoﬁ ammecmayuu, Kpumepuu u uiKkaia
OoUeHuearnusxl, muUnoesvle OUEeHOUYHbLIE Mamepuaibl no 0ucuunﬂuue

6.1. [IpomexxyTouHas arrecTanus MpoBoaUTCsA B popme 3auema B
YEeTBEPTOM CEMECTpE B MUCbMEHHOM (hopMme.

6.2. Tunosble OICHOYHBIC MATCPHUAJIbI HpOMG)KYTO‘IHOfI aTTcCTalluu.

PA3JAEJI 1. BuzyajbHblil aHAJW3 JAHHBIX U €r0 pPoJib B KHU3HEHHOM
nukjae ML
Tema 1. MecTo BU3yaJu3anum B ;KU3HeHHOM nukjiae ML-moaenn u EDA

KakoBa ponp Buzyanusainuu nanHbeix Ha stane EDA B crangaprax CRISP-
DM u TDSP?

[Touemy Bu3yanuzanms cuutaercsi ocHoBoM EDA Mexay cOopom aHHBIX U
MOJETUPOBAHUEM?

Knaccudukanus rpadukoB mo mensM: pa3BelOYHbIA aHAIW3, JUArHOCTHUKA
JTAHHBIX, KOMMYHUKALHS pe3yJIbTaTOB.

OcHoBHBIE OMONMMOTEKH BU3yanu3anuu Ha Python: Matplotlib, Seaborn,
Plotly — ux cuiibHbIE CTOPOHBI M CLICHAPUH MCITOJIb30BaHHMS.

Kak Buzyanuzaiusi moMoraer B MPOCKTUPOBAHUM W OTOOpPE MPU3HAKOB?
[IpuBenute npuMepsl.

Kakue 3a1aun MOKHO PEIINTH C MOMOIIBIO BU3yaIM3alud, HO HEJb3sl — C
MIOMOILBIO OJJTHUX YHCIOBBIX CTATUCTHUK?

Tema 2. Buzyanu3anusi onucaTeJJbHOM CTATUCTUKH U CBA3eEH

Kak Ha boxplot rpapuyeckn npenctaBuTh MeaAHaHy, MEKKBAapPTHIIbHBIN
pa3max (IQR) u BeIOpOCHI?

['ucrorpamma u KDE: B uém pa3Huna, Korga 4To UCHOJb30BATh?

Kak Bu3yanu3upoBaTh CpeiHee 3HaU€HHE U MOAY ¢ ToMolbio barplot?

Urto Takoe TeruoBas kapta (heatmap) W I BU3yalIM3allUM  KaKUX
KO2(PUIIMEHTOB KOPPEISIITUU OHA UCTIONB3YeTCsI?

B uéMm paszHuna mexnay BuUlyaln3anuend koppesnsuuu [IupcoHa M paHTrOBBIX
koppessinuid (Cnupmen, Kengamt)?

Uto M0XHO yBHUIETh Ha rpaduke paccessHus (scatter plot) kpome JTMHEHHON
3aBUCUMOCTH?

Kakue Buabl cBsi3el (JIMHEHAsA, HEJTMHENHAS, JT0’KHAs1) MOYKHO Pa3IuYUTh C
nomoineko pairplot?

Kak ¢ momouipio BU3yain3aiuu 0OHaAPYKUTh JOKHYIO KOPPEISLHIO?

PA3JIEJI 2. BusyajibHble MeTOAbI MNPOEKTHPOBAHMS TNPU3HAKOB H
NPOBEPKH I'MIOTE3



Tema 3. Busyagusanuss B INPOEKTHPOBAHMH M TNPeodPa30BAHMHU
NMPU3HAKOB

Kak ¢ momompio BU3yalu3anuyl CPaBHUTH PACTIPEICICHUS HCXOTHOTO U
HOBOT'O MPU3HAKA, CO3aHHOTO U3 IaThl-BpeMeHU (TOJl, MECAIl, ICHb He1eNIn)?

Kakue rpaduku nydmie Bcero MOAXOIAT IJIs aHAIM3a PAa3HUIBI AT Kak
npu3HaKa?

Kak BuzyansHo oniernth kauecTBO One-Hot Encoding u Label Encoding?

Uto Ttakoe Target Encoding u kak BU3yanu3upoBaTh €ro BIUSHHUE Ha
1eJIeBOM npu3HaK?

Kak ¢ momoipto rucrorpaMmm u boxplot cpaBHUTH pacnpeneeHue JaHHBIX
110 ¥ miocie HopMmanuzaruu (MinMax)?

Te >xe Bompockl i cranpaptuzanuu (StandardScaler) — 4ro mensiercs
BHU3yaJbHO?

Kak ncnonb3oBath scatter matrix A1 BU3yaibHOTO 0TOOpa MPU3HAKOB?

Uto Takoe rpaduk BaxXHOCTH MNpu3HakoB (feature importance) u kak OH
oMoraeT B (PUIbTpaIiuy Mpu3HaAKOB?

Kak Bu3yanpsHO 0OHapYXUTh MYJIbTHKOJUTMHEAPHOCTH C MOMOIIBI0 heatmap
U KOPPETSAINOHHBIX TUTESIT?

Kakyio  pomp  wrpaer wmacka B heatmap mpm  aHanmze
MYJIbTUKOJJIMHEAPHOCTH ?

Tema 4. Busyanuzanusi CTAaTHCTHYECKUX THIIOTE3

Kak Q-Q plot momoraer BHU3yallbHO OILIEHUTh  HOPMAJIBHOCTh
pacripeneneHus’?

Kakue rpapuxku  (ructorpamma + KDE) wucnone3yrorcs — ans
MPEABAPUTEILHOTO BBHIOOpA MEXAY MapaMETPUUYECKUMHU U HemapaMeTpHUueCKUMHU
Tectamu?

Yrto Ttakoe p-value u kak ero MoxxHo rpaduuecku oToOpa3uTh Ha rpaduke?

Kak rpaguyecku mpeactaBuTh o-ypoBeHb (YpPOBEHb 3HAUMMOCTH) U 30HY
orBepkeHust Ho?

Kak Bu3yanm3upoBaTh pe3ysibTarhl t-test sl AByX HE3aBUCHMBIX BBEIOOPOK
(Harmpumep, boxplot ¢ anHoTanuel p-value)?

I'padpuueckoe  mpencraBimenne  ANOVA:  rpaduxum  cpegHux ¢
JIOBEPHUTEIILHBIMI HHTEPBAJIaMHU.

Kak Bu3yanmusumpoBarh pe3yibTaThl HemapaMeTpudeckux TecToB (Mann—
Whitney, Kruskal-Wallis) 6e3 npeamnonoxeHus: 0 HOpMaabHOCTH?

Kakue rpaduku MCnonb3yrOTCs Il BU3yallU3allii CBSI3U KaTETOPHUATBHBIX
NpuU3HaKoB (y>-KBaapar, TouHbll TecT Duiiepa)?

Urto Takoe stacked bar plot u mosaic plot, U Kak OHU UHTEPHPETUPYIOTCS B
KOHTEKCTE MPOBEPKU rUnoTe3?

[Touemy BH3yam3amusi HE 3aMEHSICT CTAaTHUCTHYECKHHA TECT, HO SIBIISCTCS
00s13aTeNbHOI 10 U MOCJIE HETO?



6.3. Kpurepuu u mkana onenuBanust Ha ocHoBe bPC.

CoOTBETCTBHME TOCYJApPCTBEHHOW IIKANbl OICHUBAHUS AaKaJeMHUYECKOMN
ycrieBaeMocTH U mikaiel ECTS npu sx3amene

Ouenka nmo
mkanae ECTS Cymma 6a/110B 3a Ounenka no
BCe BH/BI y4eOHOH rocy1apcTBEeHHOM
JEeATEeJIbLHOCTH mKaje Ompenenenne
OTIIMYHOE BEITIIOJTHEHNE c
A 90 - 100 «OTIHYHOY HE3HAYNUTEIHLHBIM KOJIMYECTBOM
HETOYHOCTEH
B IIEJIOM TIPaBUIILHO BBITIOJTHCHHAS
B 80— 89 pabota c HE3HAYUTEIHHBIM
KOJIMYECTBOM OIIHOOK
«Xopomo» (20 10%)
B IIEJIOM TIPaBUIILHO BBITIOJTHCHHAS
C 7579 pabota c HE3HAYUTENBHBIM
KOJIMYECTBOM OIIHOO0K
(mo 15%)
D 70_74 HEIUIOXO, HO CO 3HAYUTEILHBIM
Y JIOBCTBOPHTEBHOY KOJIMYECTBOM HEIOCTATKOB
B 60— 69 BEITIOJTHEHNE YJIOBJICTBOPSIET
MHUHHMAaJIbHBIC KPUTESPUH
FX 35-59 C BO3MOXKHOCTBIO TIOBTOPHOH C1a4n
«He C  00s3aTeJbHBIM  TIOBTOPHBIM
F 0-34 YAOBICTBOPUTCIBHO» | yr3vyepmem JTUCITUTITHBI
(BBICTaBIISIETCS] KOMUCCHEH)




6.4. Omnucanve JONOJHUTEIBHBIX MaTE€pUAJIOB U  00OpYyAOBaHMS,
HEOOXOAMMBIX JJIsl BHITTOJIHEHUS IPOBEPOUHBIX 3aIaHHM

Kommnbrotep ¢ onepannonnoit cuctemoit RedOS, Ha KOTOpOM yCTaHOBIICHBI
VS Code, Jupyter Notebook, uarepmnperarop Python.

7.Memoouueckue mamepuaiibl N0 0C60EHUIO Oucuunﬂuubl

[Tonydenune yriayOaeHHBIX 3HAHUM MO U3y4aeMOW AUCHUILIMHE JOCTUTAETCS
3a CYET JOTOJHUTEIHHBIX YaCOB K ayJUTOPHON pad0Te CaMOCTOSITEIIBHON paOOThI
CTYJICHTOB. Brijensiemble yachl 11e1eCO00pa3Ho MCIOJIb30BaTh NI 3HAKOMCTBA C
JOTIOJTHUTEIHHOW HAYYHOM JINTEpaTypoil o MpobJieMaTUKe JUCITUTUIMHBI, aHATN3a
HAay4YHbIX  KOHUENIMA W  COBPEMEHHBIX  IIOAXOJOB K  OCMBICIICHUIO
paccMarpuBaeMbix MpobsieM. K camocTositTenbHOMY BUAY pabOThl CTYIEHTOB
OTHOCHUTCS paboTa B OMOIMOTEKaX, B 3JIEKTPOHHBIX TTOMCKOBBIX CUCTEMaX U T.II. 110
cObopy MarepuanoB, HECOOXOIUMBIX JUIsl MPOBEACHUS MPAKTUUECKUX 3aHATHI WU
BBINIOJIHEHUSI KOHKPETHBIX 3aJaHUl IIpEernojaBareid I10 HU3Yy4YaeMbIM TEMaM.
CTyneHThl MOTYT YCTaHOBHUTH JUAJIOT C MPENOIaBaTENIEM, MOJIy4aTh KOHCYJIbTAllUN
[0 BBINOJIHECHUIO 33aJlaHuid. B KayecTBe OLEHOYHBIX CPENICTB HA MNPOTSHKEHUU
CEMECTpPa UCTIOJIb3YIOTCS MPAKTUYECKUE 3aTaHUS.

OOyuenne mo auciuiuinHe «Busyanmumszanms ganHeix  Ha  Pythony
MpeAnoiaraeT u3yuYeHue Kypca Ha ayIUTOPHBIX 3aHATUAX (JIEKIHUU, TPAKTHUYECKUE
3aHATHSI) U CaMOCTOSITENIbHYI0 paboTy cryaeHToB. [Ipaktuueckue 3aHATHA
JUCIUTUIMHBL TIPEANOJAaraloT MX NPOBEICHHE B PA3IMYHBIX (opMax ¢ IEeJbIo
BBISIBJICHUSI TOJYYEHHBIX 3HAaHWUW, YMEHUW, HABBIKOB W KOMIIETCHIMA C
MPOBEICHUEM KOHTPOJIbHBIX MepornpusaTuii. C 1eybio 00ecredeHus: yCIenHoTro
OOy4eHHsI CTYJIEHT JOJDKEH TOTOBUTHCS K JICKIIMU, TMOCKOJBbKY OHA SIBJISIETCS
BakHelen (opMoi opraHu3alii y4eOHOro Npouecca, HOCKOJIbKY:

— 3HAKOMUT C HOBbBIM yqe6HBIM MaTCpUaJIOM,;

— pa3bsACHSET y4cOHBIC JIEMEHTHI, TPYAHBIC ISl IOHUMAaHHS,
— CUCTeMaTH3UPYyET YUeOHBIH MaTepHal;
— OPUEHTHUPYET B YUeOHOM MpoIiecce.

Pabora oOyyarorerocs Ha JIEKIIAH:

Cnymanue M 3amuch JIEKUWWA — CIIOKHBIA BHJI BY30BCKOM ayJIMTOPHOM
paGotbl. BHuMaTenbHOE CiyIIaHue M KOHCHEKTHUPOBAHME JIEKIMU Mperosiaraet
MHTCHCUBHYIO YMCTBEHHYIO JI€ATENIbHOCTh oOyuwatomierocs. Kpartkue 3anucu
JIEKIMH, X KOHCIIEKTUPOBaHUE MOMOTAaeT yCBOUTh y4eOHbIM maTtepuan. KoHncrekr
ABJIICTCSL TIOJIE3HBIM TOI'ZA, KOTJA 3alMCAHO CaMO€ CYIIECTBEHHOE, OCHOBHOE U
C/IENIaHO ATO CaMUM O0YyYaOIIUMCH.

HOI[FOTOBK& K OPAKTUIYCCKUM 3aHITHUIM.




[ToAroToBKY K KaxJA0My MPAaKTHYECKOMY 3aHSTHIO KaKIbIM OOyuarouuiics
JOJDKEH HauyaTh C O3HAKOMJIEHHSI C IUIAHOM, KOTOPBIA OTPAXaeT COACpKaHHE
MPEIJIOKEHHOW TeMbl. TIIarenbHOe MPOAYMBIBAHUE M M3YyYEHHUE BOIIPOCOB IUIAHA
OCHOBBIBAETCSI Ha MPOPa0OTKE TEKYIIEro Marepuasa JIEKIMH, a 3aTeM H3Y4YeHHUs
00s3aTeNbHON U JOTIOTHUTEIBHOM JIMTEPATYPbI, PEKOMEHOBAHHYIO K TaHHOM TEME.
Ecimu mporpaMMoil JUCHMIUIMHBI TMPEAYCMOTPEHO BBINOJHEHUE MMPAKTUYECKOTO
3aJlaHKs, TO €ro HeOOXOJUMO BBITIOJHUTH C YYETOM MPEATOKECHHON WHCTPYKIUH.
Bce HOBble MOHATHS MO U3y4aeMOM TeMe HEOOXOAMMO BHECTH B TJIOCCApHid,
KOTOPBIH 11€7IeCO00pa3HO BECTH C CAMOT0 Havajla u3y4eHus Kypca. PeynpraT Takoi
PabOThI TOJKEH MPOSBUTHCS B CITOCOOHOCTH 00YYarOIIErocsi CBOOOIHO OTBETUTH Ha
TEOPETHYECKUE BOIPOCHI MPAKTHYECKOTO 3aHSTHS, €r0 BBICTYIUIEHUM U YYaCTUU B
KOJUIEKTUBHOM  OOCYXKJIGHMM  BOMNPOCOB  M3Yy4aeMOM  TEMbl, MPaBUIBLHOM
BBITIOJIHEHUH NIPAKTUUECKUX 3aJaHUI U KOHTPOJIbHBIX Pa0OoT.

CTDVKTVDa IIPAKTHYICCKOI'O 3aHATHA.

B 3aBucuMoCTH OT coaep)kaHus M KOJHWYECTBa OTBEJICHHOTO BPEMEHH Ha
M3YUYCHHUE KAKJIOM TEMbl MOXKET MPAKTUYECKOE 3aHATHE COCTOSITh U3 YETHIPEX-TISTH
qacTeu:

1. YcrHsIii onpoc.

2. OOcyXXaeHHE TEOPEeTHYECKUX BOMPOCOB, OMPEICICHHBIX IMPOrpaMMOin
JTUCIUIUIAHBI.

3. BrbImonHeHHe TNPAKTHYECKUX 3aJlaHUKd ¢ TIOCICAYIONUM pa3zdopoM
MOJIYYCHHBIX  PE3yJbTaTOB WM  OOCYXKIEHHE  IPAKTUYECKOTO  3aJIaHMs,
BBITNIOJIHEHHOTO JJOMA.

4. IloxBeneHne UTOrOB 3aHIATHSL.

PabGoTa ¢ JUTCPATYPHBIMU UCTOUYHHUKAMU.

B mpouecce NOATOTOBKM K MPAKTUYECKUM 3aHATHSAM, OOYyYarOUIMMCS
HEOoOX0auMO 00paTuTh 0c000€ BHUMAHUE HAa CaMOCTOSATENbHOE U3YyYEHHUE
PEKOMEH/IOBAaHHOW y4eOHO-METOJAMYECKON (a Takke HayyHOW W TOIMYJISIPHOM)
muteparypbl. CamocrosiTenbHas paboTa ¢ ydyeOHUMKaMH, Y4E€OHBIMH IOCOOUSIMHU,
HAay4YHOM, CIIPABOYHOU U IOIYJISIPHOW JIMTEPATyPOU, MaTEpUAJIAMU TIEPUOIUIECKUX
u3faHuii u  VIHTepHeTa, CTaTUCTUYECKMMHU JaHHBIMU SIBIsieTCsl HauOouee
3¢(EeKTUBHBIM ~ METOJIOM  MOJY4YeHHMs]  3HAHWUW, TIO3BOJISIET  3HAYUTEIBHO
aKTUBU3WPOBATh TpOIECC OBJIaaeHus uHGopMamuend, crocobcTByeT Oosee
riyOOKOMY YCBOEHHMIO M3y4aeMOro marepuaia, (popMupyer y oOydyarommxcsi CBOE
OTHOILIEHHE K KOHKpPETHOH mpolOieme. bonee riybokoMy pacKpbITHIO BOIPOCOB
CIOCOOCTBYET 3HAKOMCTBO C JIOTIOJTHHUTEIHHOM JIUTEPATypOH, PEKOMEHIOBAaHHOU
npernojaBaTesieM, — YTO  TO3BOJseT  OOydaloUMMcs  MpPOSBUTH  CBOIO
VWHAVBUAYAIbHOCTh B paMKaxX BBICTYIUIEHUS HA 3aHATUSAX, BBISIBUTH LIMPOKUN
CIIEKTp MHEHHUH MO U3y4yaeMoi npooieme.



8. YuebHnast Jureparypa ]| pecypchl HHPOPMALIMOHHO-
TeJIECKOMMYHUKALUUOHHOM ceTu HTEepHeT

8.1. OcHoBHas IuTEpaTypa

1. [TansmoB, C. B. HMuremnekryanbHble WHGOPMAIMOHHBIE CHUCTEMBI U
TexHonoruu : yueonoe nocodbue / C. B. [TanemoB. — Camapa : [II'YTU, 2023. —
387 ¢. — Texcr : anmeKkTpoHHBIH // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAS CUCTeMa. —
URL: https://e.lanbook.com/book/411827 (mara oOpamenus: 07.05.2026). —
Pexum moctyma: s aBTOpHU3. TIOJIB30BaTENCH.

2. Banur, K. KonctpyupoBanue cucrem riay0okoro oO0yueHUs
pykoBojactBo / K. Banr, JI. C3eto ; nepeBoj ¢ anrnuiickoro A. B. JloryHoBa. —
Mocksa : JIMK IlIpecc, 2023. — 462 c¢. — ISBN 978-5-93700-181-8. — Tekcr :
ANEKTPOHHBIN //  JlaHb : d2JeKTpoHHO-OMOiMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/456644 (nata o6pamenus: 07.05.2026). — Pexum
J0CTyTA: JIJIsl aBTOPH3. TMOIH30BaTEICH.

3. Cunopos, . I'. MeToibl ¥ TEXHOJOTHH 00pabOTKH OOJIBIINX JTAHHBIX
: yuebHO-MeToanueckoe nocooue / M. I'. CugopoB. — MockBa : MoCKOBCKHIA
IMomurex, 2024. — 282 c¢. — ISBN 978-5-2760-2843-9. — Tekcr :
ANEKTpOHHBIN //  JlaHb : d2JeKTpoHHO-OMOnMoTeuHass cucrtema. — URL:
https://e.lanbook.com/book/482792 (nmata oOpamenus: 07.05.2026). — Pexum
J0CTyTa: JIJIsl aBTOPH3. TOIh30BaTEICH.

8.2.  JlomomHuTenpHas JIUTEpaTypa

4, MemxenoBud, [I. ATTOPUTMBI U CTPYKTYPHI JJIsI MACCUBHBIX HAOOPOB
JaHHBIX : pykoBojctBo / JI. Memxenosuu, O. TaxupoBwu ; mepeBoj ¢
anrnuiickoro A. B. JlorynoBa. — Mockaa : JIMK Ilpecc, 2024. — 340 ¢. — ISBN
978-5-93700-250-1. — Tekcr : anekTpoHHbIH // JIaHb : 21eKTpOHHO-OMOIMoTeUHas

cucrema. — URL: https://e.lanbook.com/book/456665 (nmata oOpaiieHus:
07.05.2026). — Pexwum moctyma: Ijisi aBTOPHU3. TOJIb30BaTEIICH.
S. XaiinaMman, P. TIporao3upoBanue: NpUHIIMIBI U MPAKTUKA ;| YICOHUK /

P. Xaiitnaman, J[. AtaHacomynoc ; nepeBon ¢ anriuiickoro A. B. JloryHoBa. —
Mockga : JIMK IIpecc, 2023. — 458 c. — ISBN 978-5-93700-151-1. — Texer :
ANEKTPOHHBIN //  Jlanb : onekTpoHHO-OMOMMoTeyHass cucrema. — URL:

https://e.lanbook.com/book/348068 (mata oOpamenus: 07.05.2026). — Pexum
JOCTYTA: IS aBTOPH3. MOJIb30BaTEIICH.

8.3.HopmaTuBHbIE NpaBoOBbIE JOKYMEHTHI M MHAsS TpaBoBasi MHGOpMaIus

1. Koncturynus Poccuiickonn @enepanuun. — TEKCT © 3JIEKTPOHHBIN
Il Caiit [Ipe3uaenra Poccuiickoit denepanum. — URL:
http://www.kremlin.ru/acts/constitution



http://www.kremlin.ru/acts/constitution

8.4 NntepHeT-pecypchl

1. Nudopmanmonno-npaBooit  mopran ['APAHT.PY. - URL:
https://www.garant.ru/

2. Hayunas osnextponnas Oubmmoreka €LIBRARY.RU. - URL:
https://elibrary.ru/

3. Hayunas oanextponnas Oubnuoreka «KubepJlenunka». — URL:
https://cyberleninka.ru

4, DJIeKTPOHHO-O0NOIMOTeYHAS cucreMa «JIaHby. — URL:

http://e.lanbook.com
5. Bba3za 3nanuii no OC RedOS — URL: https://redos.red-soft.ru/base/
6. Hoxkymenrtanus o Python — URL.: https://docs.python.org/3/

9. MamepuanvHo-mexuuueckan oasa, uHgpopmayuonHnole
mexHo02uU, NPopammuoe obdecnedyeHue U UHOOPMAUUOHHbBIE CHPABOYHDbBIE
cucmemol

MarepuanbHO-TEXHUYECKOE 00eCIIeYeHNE TUCIUIUIMHEI BKIIIOUAeT B CEOsI:

- JIGKIIMOHHBIC  AyJUTOPHH, OOOPYIOBAaHHBIC  BHICONMPOCKIIMOHHBIM
o0opyoBaHWEM JUIS  TPE3CHTAlUH, CPEACTBAMH  3BYKOBOCIIPOM3BEIACHUS,
AKPaHOM,;

- TIOMEIIEHUS Il TPOBEACHHS MPAKTUYECKUX 3aHITHI, 000pyJAOBaHHBIC
y4eOHOM MeOebo.

JucruninHa nojiep kaHa COOTBETCTBYIOIIUMHU MIPOrpaMMHBIMH
npoayktamu C otkpbiTod smnensueii: RedOS, VS Code, Jupyter Notebook,
uHTepnpeTarop Python.

By3 oOecneunBaer Kaxaoro oOydaromierocsi padoyuM MECTOM B
KOMITBIOTEPHOM KJIacCE€ B COOTBETCTBHH C OOBEMOM HM3yYaeMbIX JIHCIUILIAH,
oOecrieuynBaeT BBIXOJI B CE€Th VIHTEpHET.

[ToMemenuss i CaMOCTOSATENIBHOM pPabOThl O00YYAIOIIUXCS BKIIHOYAIOT
CIIEYIOIIYI0 OCHAIIEHHOCTh: CTOJIBI ayAMTOPHBIE, CTYJbS, TOCKH ayIUTOPHBIC,
KOMITBIOTEPBl C  TIOJKIIOYCHWEM K JIOKAIBHOW CETHM HWHCTUTyTa (A
KOMITBIOTEPHBIX ayauTopuid) u MHtepuer. [ns u3zydeHus yuyeOHOU AUCIUIUIMHBI
UCITOJIB3YIOTCSI aBTOMAaTU3UpOBaHHAsE OMOIMOTeUHast MHPOpMAIMOHHAS CUCTEMA U
AJIEKTPOHHBIE OMOTMOTEUHBIE CHCTEMBI.
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