FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PABOYAS ITPOT'PAMMA

aucauIaHbL 1.0.11.M1.03 I[punoxkeHust ¥ TpakTUKa aHAIK3a JaHHBIX

s nanpasiaenus 02.03.02 @yngamenTanbHas nHGOpMaTUKa U MHOOPMAIIMOHHbBIE
TEXHOJIOTUU

ypoBeHb bakanaspuar

¢opma o0yueHus1 ouHas

Kagenpa-paspadoryuk [Ipukiiagnas matemMaTuKa U MPOrpaMMUPOBAHUE

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noarotoBku 02.03.02 dynaamenTanbHas HH(GOPMATUKA U HHPOPMALTMOHHBIE TEXHOJIOTUH,
YTBEPKAEHHBIM NpukazoM MunoOpHayku ot 23.08.2017 Ne 808

TIDI1, xparTes B chetene
mooGopora

3aB.kadeapoii pa3paboTImnKa, iy

A. A. 3ampinuiseBa
1.¢bu3.-Mar.H., mpod.

a
30.06.2024

%@% DnexrporbIii
Pa3paboTunk mporpammel, o

P ————— C. M. EncakoB
K.(pu3.-Mat.H., TOIEHT

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

Henbto aucuurmivnbl "[Ipunoxenns v npakTUKa aHAJIN3a JaHHBIX" SABIISIETCSA
(dopMupoBaHUE y CTy[eHTa 3HAHUM, YMEHHI U HABBIKOB HEOOXOAUMBIX JIJIsI
CaMOCTOATENbHOM padOTHI IO AHAIU3Y JAaHHBIX, IPEICTABIECHUIO PE3YJIBTAaTOB CBOEH
paboThl, HABBIKOB MyOIMYHON JUCKYCCHUHU.

Kparkoe conepxanmne TUCHMILTHHBI

Python. OcHoBHBIe 6MOMMOTEKH A aHANKU3a JaHHBIX. [locTaHOBKM 3a/1au aHAINU3a
JaHHBIX. MeTobl TpenoOpadOTKU JAHHBIX U1 aHaau3a. MeTobl pa3BeIOYHOIO aHAIHU3a.
MeTtozpl aHanu3a JaHHbIX. MeTobl IPEICTABICHUE PE3YIbTAaTOB aHAIN3a JaHHBIX. B
paMKax J1abopaTopHbBIX padOT CTyAEHTaM NPEACTOUT U3YUUTh BCE ATAlbl aHATN3a JAHHBIX.
Pabota Oyzer ocylecTBISATHCS B MaJIbIX TPYIINAX C 3aKIIOUYUTEIbHBIM KPYIJIBIM CTOJIOM,
Ha KOTOPOM CTYJI€HThI CMOT'YT OOMEHSTHCS MHEHUSIMH O OCOOEHHOCTSIX pelIeHUs
NOAOOHBIX 3a7ad.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (kommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUIHHE

'YMeeT: UHTerpUpOBaTh HOBBIC MPAKTUKHU aHaJM3a
TaHHBIX B PEIICHHE CBOMX MPO(heCcCHOHANBHBIX
3a7a4, ¢ y4ETOM BO3HUKAIOIIMX OrPAaHUYEHUM, C
COOJIOICHNEM MTPABOBBIX HOPM

HmMeeT mpakTHYEeCKUI OMBIT: MEXIUCLUIUIMHAPHOTO
B3aMMO/ICHCTBUA B 001acTH pabOTHI C TAHHBIMHU TIPH
MOMCKE ONTHUMAJIBHBIX CIOCOO0OB PEIICHHS CBOMX
npodeccuoHANbHBIX 3a1a4

VYK-2 CnocoGeH onpeaensTh Kpyr 3ajad B paMKax
MTOCTABJICHHOM 1IETTU ¥ BEIOMPATh ONTHUMAJILHBIC
CIOCOOBI UX PEIICHHUS, UCXOS U3 IEUCTBYIOIINX

MIPaBOBBIX HOPM, UMEIOIIUXCSL PECYPCOB U
OTpaHUYCHUHN

3HaeT: crnocoObl peaau3aluyu COOCTBEHHON
HENPEPHIBHON TPAEKTOPUU CaMOPa3BUTHSI,
HalpaBJIeHHON Ha JOCTH)KEHUE ITOCTABICHHOH LIEIH
'YMeeT: IpaBUIIbHO OLIEHUTh TPEOOBAHUS PbIHKA
VK-6 CriocobeH yrpaBisiTb CBOUM BpEMEHEM,  [TpyJa, CBOM NEPCIEKTHBBI B podeccnoHaIbHON

BBICTPAUBaTh U PEAIU30BBIBATh TPACKTOPHIO 00acTy, Ha OCHOBaHUM YETO BBHICTPAUBATDH U
caMOpa3BUTHS HAa OCHOBE IIPUHIUIIOB 00pa30BaHUs [peaIn30BbIBATH MHIMBHUYaJIbHYIO TPAEKTOPHIO
B TEYECHUE BCEU KU3HU HEIIPEPBIBHOIO CAMOPa3BUTHSA

MeeT MpakTUYECKUil OTIBIT: peann3aliu
coOCTBEHHOM 00pa30BaTEIbHON TPACKTOPHH,
HaIpaBJICHHOH Ha MOJy4YeHUE JJONOIHUTEIBHBIX
3HAHMI B 00J1aCTH aHAJIM3a JaHHBIX

3. Mecro iucuuninHbl B crpykrype OII BO

HepequL MpeAICCTBYIOMUX NTUCIHUIIINH, HepequL nocjacayromux J1uCUrIlINH,
BUJIOB PabOT yueOHOro iaHa BHJIOB paboT

1.®.11.M1.02 IIporpammupoBaHue sl aHATU3a
TaHHBIX,

1.0.11.M1.01 Aganu3 gaHHBIX U TEXHOJIOTHU
paboThI C JAHHBIMU

He npenycmotpenst




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.®.11.M1.02 IIporpammupoBaHue sl aHAIU3a
TTAaHHBIX

3HAeT: UHCTPYMEHTAJIbHBIE CPE/ICTBA U
MH(QOPMAIIMOHHBIE TEXHOJIOTUH aHAJIM3a JaHHBIX,
MCXOJISl U3 UMEIOIINXCSI pECYPCOB M OTpaHUYECHUN
YMeeT: aianTupoBaTh U3BECTHBIE IPOIPAMMHBIE
CpEACTBa aHAJIN3a IaHHBIX B CBOIO
npogeCCHOHANIBHYI0 001aCTh, ¢ YUETOM
BO3HUKAIOIUX OIPAaHUYEHUI IO BpEMEHU U
pecypcam MmeeT npakTu4ecKuil OIbIT:

1.0.11.M1.01 Axanu3 DaHHBIX U TEXHOJIOTUNA
pabOTHI C TAHHBIMH

3HaeT: crnocoObl coopa, 00pabOTKM U aHATK3a
TaHHBIX [Tl PEIICHUS CBOMX MPO(eCCHOHATBHBIX
3a7a4 ¢ y4ETOM UMEIOIINXCS PECYPCOB U TIPABOBBIX
HOpPM YMEeT: MPUMEHSITh MaTEMATUICCKUE METOIBI
00pabOTKH JaHHBIX IS BEIOOpA U pean3aliuu
ONTUMAJILHOTO CIIOCO0a peIIeHUs
npoQeCcCHOHANBHBIX 3a/1au MMeeT npakTudeckuii
OTIBIT:

4. O0béM 1 BUABI y4eOHOIT padoThI

OO6mas TpyA0€MKOCTh JUCHUIUIMHBI COCTaBIseT 4 3.€., 144 4., 72,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
5
OO6mmast Tpy10EMKOCTh AUCIIUTUTMHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexruu (JI) 32 32
[IpakTudeckue 3aHATHS, CEMUHAPBI U (UITN) IPYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTHil (I13)
Jlabopartopubie padotsI (JIP) 32 32
Camocmosmenvnas paboma (CPC) 71,5 71,5
[TogroroBka K qud. 3a4erty. 21,5 21.5
Joxknan 50 50
KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 8,5 8,5
Bux koHTpOoss (3adet, qud.3a4ueT, IK3aMeH ) - mud.3aueT

5. Conep:kaHue QMCUUIIMHBI

No HareHoBaHme pasienon JHCIHTTHHEL O0beM ayIUTOPHBIX 3aHATHH 1O BHIaM B Yacax
pasnena Bcero J 113 JIP
1  [MHCcTpyMeHTanbHbIE CPEACTBA aHAIN3a JAHHBIX 4 4 0 0
2 |Pa3BenouHblif aHaIU3 8 8 0 0
3 |AccouuarvBHbIE MTpaBUia 10 2 0 8




4 |Mertoas! KiIaccu(UKAIUK U PErpecuu 30 14 0 16
5 PexoMmenmaTeabHbIE CUCTEMBI 12 4 0 8
5.1. JIleknun
Ne Ne Koi-Bo
sexuun | paszena HanmeHoBaHHe WM KpaTKOE COJICpIKaHUE JICKIIMOHHOTO 3aHSATHUS 4ACOR
1 1 Python st ananu3a qaHHBIX 2
11 1 Loginom/deductor ans aHanusa qaHHBIX 2
2 2 IlocTaHOBKM 3aJ1a4 aHaIN3a JAaHHBIX 2
3 2 [IpenoOpaboTka qaHHBIX 2
5 2 Pa3BenovHbINA aHATN3 JaHHEIX 4
4 3 AcconuaTBHBIE IPAaBHIIA 2
6 4 MeTozb! KiaccupUKaiu 4
7 4 MeTozb! perpeccuii 4
8 4 MeToma aHcaMOTUpPOBaHUs B 3a7ja4aX aHAIN3a JTaHHBIX 2
9 4 JlepeBbst pereHni 4
10 5 PexoMmeHniaTeIbHbIE CUCTEMBI 4
5.2. llpakTHyecKne 3aHATUS, CEMUHAPBI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne y Koa-
sansTspasena HaumenoBaHue min KpaTkoe cofep:KaHue 1adopaTopHOil pabOoThI BO
94acoB
1 3 AccouunartuBHble npasuia. [Ipenoopadorka. Pa3Benounslii ananu3. Ananus 4
TTAHHBIX.
5 3 AccouuatiuBHble IpaBuia. AHanu3 pemienus. [logroroska npesentaruu. Jloknasn 4
Ha KPYIJIOM CTOJIE.
3 4 |Knaccudukamus. [Ipenobpaborka. Pa3Benounsiii ananus. AHaIU3 JaHHBIX. 4
4 4 Knaccudukanus. Ananus pemenus. [logroroska npesenranuu. Jloknaza Ha 4
KpPYTJIOM CTOJIE.
5 4  [Perpeccus. [IpenobpaboTka. PazBenounslii aHan3. AHAIN3 JTaHHBIX. 4
6 4 Perpeccus. Ananus pemenust. [logroroBka npesenranun. JJoknan Ha Kpyriiom 4
CTOJIe.
7 5 Pexomennarenbhbie cuctemsbl. [IpenqoOpaborka. PazBenounslil aHanmu3. AHanu3 4
TTAHHBIX.
3 5 PexomeHnarenpHbIe cCUCTEMBL. AHanu3 perienus. [loqroroska 4
rpe3eHTaIum. JJokma Ha KpyIiioM CcToJre.
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brinonnenne CPC
Criucok nureparypsl (¢ ykazaHHEeM Kon-
[Tonsug CPC pas3zenos, miaB, CTpaHull) / ccbuika Ha  (CemecTp| BO
pecypc 4acoB
Moxrotoka K aud. 3auery. MaxkkunHH, Y. Python u aHaJnE?. MaHHbIX / V. 215
MaKKHHHH ; IEPEBOJI C aHIIMHCKOTO A. A.




CnuHKUHA. — 2-0€ U3]1., UCTIP. U 10T, —
Mockga : JIMK Ilpecc, 2020. — 540 ¢. —
ISBN 978-5-97060-590-5. — TexkcT :
PIIEKTPOHHBIH // JIaHb : AIEKTPOHHO-
oubmuoteunas cucrema. — URL:
https://e.lanbook.com/book/131721 (nara
obpammenus: 23.11.2021). — Pexum
TOCTyIa: 17151 aBTOPU3. MOJIb30BaTeNeH.

MaxkkuHHY, Y. Python u ananus nanusix / V.
MakKHHHHY ; IEPEBOJ] C aHIIIUHCKOTO A. A.
CivHKHHA. — 2-0€ U31., UCIP. U JI0I. —
Mocksa : JIMK Ilpecc, 2020. — 540 c. —
ISBN 978-5-97060-590-5. — Tekcr :
Jloxman o 5 50
HIIEKTPOHHBIH // JIaHb : 2JIEeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/131721 (nata
oOpamenusi: 23.11.2021). — Pexum

AO0CTyIa: Ik aBTOPU3. MOJIb30BaTENICH.

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl IPOBeeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTEHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabusbie meponpusitus (KM)

HasBanue Yy4u-
Ne [ Ce- Bun Makc.
KOHTPOJIBHOTO Bec [Topsnox HauncieHus: 6aaI0B [ThIBa-
KM|mecTp| koHTpoOIs 6amn
MEPOIPUITHS ercs B [TA

KoHTponsHOE MeponpusiTue
[MPOMEKYTOYHOM aTTECTAUU
(3adeTHast paboTa) BKIIOYACT
VCTHBIN OTBET Ha OWJIEeT U
MIPOBOJIUTCS BO BpeMsI 3a4eTa.
B Ounere oquH Bompoc.
Kputepuu onieHUBaHus
BBITIOJTHEHUS 3a4E€THOM

PabOoTHI:
- OTBET Ha OJIUH BOIIPOC U3
IIpome- . o
JuddepennmpoBaHHbIit Owrera 6e3 3amevyaHuit — 3 nudpepeHITMpOBaHHBL
1 5 | xyTouHas - 4
3a4eT Oaia; 3ayeT
aTTecTalus

- OTBET Ha OJIUH BOIIPOC U3
owieTa ¢ HeJoYeTaMu — 2
Oaia;

- OTBET Ha OJIUH BOIIPOC U3
owirera ¢ rpyobIMH
3aMeuaHusIMu— 1 0a;

- HET OTBETa Ha OJIMH BOIPOC
u3 Omera — 0 OajjIoB;

- OTBET Ha JOMOJIHUTEIbHBIN
Borpoc - 1 Oa.

2 | 5 | Texymuii JIP1 1 | 32 |Pabora ocymiecTBisieTCs B Qg epeHIPOBaHHBI




KOHTPOJIb

Masblx rpynnax. Kaxasii
CTYIIEHT MPEAO0CTaBISET
o(OpMIIEHHBI OTYET.
OneHnBaeTcs: Ka4eCTBO
odopmiieHus1, TPaBUIBLHOCTh
BBIBOJIOB.

OOmwmii 6ayt mpu OLIEHKE
CKJIQ/IBIBACTCS U3 CIEAYIOIINX
[MOKa3aTeJe:

- EcTh KOppekTHast
MOCTaHOBKA 3a/1a4u — 3 6asia.
- Onucan xox padbot
BOCIIPOU3BOIMMBIM 00pa3oM —
3 Ganna.

- BriBoAbI cleaHbl
KOPPEKTHO, COOTBETCTBYIOT
pe3ynbTaram — 3 baia.

- Bemonnena npenoopadoTka
(N npusHakoB (N=koi-BO
MMPU3HAKOB/pa3Mep Majioi
rpynmnsl) — 3 Oanna.

- [TpoBepeno He menee 10
rumnote3 — 20 6aios.

3a4CT

Texymmii
KOHTPOJIb

JIP2

21

Crynenramu (Bcelt Manoit
rpyMIION) MPe10CTaBIseTCs
KOPOTKUI BUIEOPOJIUK C
TTOKJIAJIOM O PEIICHHOM 3a/1a4e
1 nipe3enTanus. OneHuBaeTcs
Ka4eCTBO PEIICHUS 3a/1a491 1
[IPE3EHTAIIUS 3TOTO PEIICHHUS.
OO6mwmit 6asm mpu OoIleHKe
CKJIQJIBIBACTCS U3 CIEAYIOMINX
MMOKa3aTesen:

- EcTtp xOppekTHas
[IOCTAHOBKA 3a1a4yy — 3 Oajuia.
- Ectp 1 pacnpeneneHue
paboT 1Mo yyacTHUKaM
KOMaH/Ibl — 3 Oarna.

- Onucan xof pabot
BOCITPOU3BOJUMEIM 00pa3oM —
3 Ganna.

- OnucaHbl MOTY4YeHHbBIE
pe3ynbTaThl — 3 Oasa.

- [Ipoananu3upoBaHbl U
MOJIyYCHHBIC PE3YIbTAThI — 3
Oarnna.

- YKka3aHbl HalIpaBJICHUS
OyAyIINX UCCIeIOBaHUN — 3
Oanna.

- Ectb ciricok nuT-pei — 3
Oanna.

nudpepeHITpoOBaHHBT
3a4eT

Texkymumii
KOHTPOJIb

JIP3

32

Pabota ocymiectBisieTcs B
MasbIX rpynmnax. Kaxmpri
CTYIICHT MPEA0CTABIISAET

0(OPMIICHHBIN OTYET.

g hepeHIPOBAHHBI
3aueT




O1neHrBaeTCst KaYeCTBO
o¢opMIIeHNs, TPAaBUIBHOCTD
BBIBOJIOB.

OO6mmii 6ast mpu oreHKe
CKJIQ/IBIBACTCS U3 CICAYIOMINX
MoKa3aTeseu:

- EcTb KOppekTHas
[IOCTAHOBKA 3a1a4yy — 3 Oajuia.
- Onucan xof padbor
BOCITPOM3BOIUMBIM 00pa3oM —
3 Ganna.

- BLiBoab! cemanbl
KOPPEKTHO, COOTBETCTBYIOT
pesynbTatam — 3 Oaa.

- Bemonuena npeno6paboTka
N nmpuszHakoB (N=KoJI-BO
MPU3HAKOB/pa3Mep MaJloi
rpynmsl) — 3 Gasa.

- [IpoBepeno He menee 10
runore3 — 20 6anios.

Texymumii
KOHTPOJIb

JIP4

21

Crynentamu (Bcs Manas
rpyIa) IpeaoCcTaBIseTcs
MPE3CHTAIHS U IeTTAeTCS
TOKJIaJ] O PEIICHHON 3a/1ay4e.
OreHNBaETCSA Ka4€CTBO
pEIIeHUs 3a/1aud U
MIPE3CHTAITHS 3TOTO PEIICHHUSI.
OOmwmii 6a1 mpu OLIEHKe
CKJIQJIBIBACTCS U3 CIEAYIOIINX
[MOKa3aTeseH:

- EcTb KOppekTHas
[MOCTaHOBKA 3aJa4u — 3 OaJjuia.
- EcTpb 1 pacnipenenenue
paboT 1Mo y4yaCTHUKAM
KOMaHIbI — 3 Oamnna.

- Onucan xof paboT
BOCIIPON3BOANMBIM 00Pa3oM —
3 Oaia.

- OncaHsbl MOTyYEHHBIC
pe3yabpTaThl — 3 Oana.

- [Ipoananu3upoBaHsel 11
MONTy4YEHHBIC PE3YIBTaThI — 3
Oaja.

- Yka3aHbl HaMpaBJICHUS
OyqyImux UCCIenoBaHul — 3
Oaia.

- EcTph crincok auT-psl — 3
Oaia.

g hepeHIIpPOBaHHBI
3aueT

Texymmii
KOHTPOJIb

JIPS

32

PaGora ocymiecTBisieTcs B
MaJIbIX Tpynmnax. Kaxapii
CTYJIEHT MPEAO0CTaBISET
0(OPMIIEHHBIN OTYET.
OrneHnBaeTCs KA4YeCTBO
odopMIIeHUs, TPAaBUILHOCTD
BHIBOJIOB.

OO0t 6aut npu OIeHKe

nudpepeHITpOBaHHBT
3ader




CKJIQ/IBIBACTCS U3 CICAYIOIINX
[oKa3aresen:

- Ectb KOppekTHas
[IOCTAHOBKA 3a1a4yy — 3 Oajuia.
- Onucan xox pador
BOCITPOM3BOIUMBIM 00pa3oM —
3 6amna.

- BLiBoab! ceanbl
KOPPEKTHO, COOTBETCTBYIOT
pesynbTatam — 3 Oaa.

- Bemonuena npeno6paboTka
N nmpuszHakoB (N=KoJI-BO
MPU3HAKOB/pa3Mep Maloi
rpynmsl) — 3 Gasa.

- [IpoBepeno ne menee 10
runote3 — 20 6aos.

Texymumii
KOHTPOJIb

JIP6

21

Crynentamu (Bcs Manas
rpyIia) IpeaoCcTaBIseTcs
MPE3CHTAIHS U IeTTAeTCs
TOKJIaJ] O PEIICHHON 3a/1ay4e.
OreHNBaETCSA Ka4e€CTBO
pelieHne 3aauu u
MIPE3CHTAITHNS 3TOTO PEIICHMUS.
OOmwmii 6am1 mpu oLeHKe
CKJIQJIBIBACTCS U3 CIEAYIOIINX
[MOKa3aTeei:

- EcTb KOppekTHas
[MOCTaHOBKA 3aJa4u — 3 OaJuia.
- EcTpb 1 pacnipenenenue
paboT 1Mo y4yaCTHHKAM
KOMaHIbI — 3 Oamnna.

- Onucan xo paboT
BOCIIPOM3BOANMBIM 00Pa3oM —
3 Oaia.

- OncaHsbl MOTyYEHHBIC
pe3yabpTaThl — 3 Oana.

- [Ipoananu3upoBaHsel 11
MOy4YeHHBIC PE3YIBTaThl — 3
Oaa.

- Yka3aHbl HaMpaBICHUS
OyayImux UCCiIenoBaHul — 3
Oaia.

- EcTb crincok auT-psl — 3
Oaia.

g hepeHIIpPOBaHHBI
3aueT

Texymmii
KOHTPOJIb

JIP7

32

PaGora ocymiecTBisieTcs B
MaJIbIX Tpynmnax. Kax b
CTYIIEHT MPEAO0CTaBISET
0(OPMIIEHHBII OTYET.
OrneHnBaeTCst Ka4YeCTBO
odopMIIeHUs, TPAaBUIBLHOCTh
BBIBOJIOB.

OO6mwmit 6am mpu oIeHKe
CKJIQ/IBIBAETCS U3 CIEAYIOIINX
[MOKa3aTeIe:

- EcTtp xoppekTHas

[MOCTAHOBKA 3aJa4yy — 3 Oayuia.

nudpepeHITpOBaHHBT
3ader




- Onncan xox pador
BOCIIPOU3BOIMMBIM 00pa3oM —
3 6amna.

- BLiBoab! ceanbl
KOPPEKTHO, COOTBETCTBYIOT
pesynbTatam — 3 Oaa.

- Bemonuena npeno6paboTka
N nmpuszHakoB (N=KoJI-BO
MPU3HAKOB/pa3Mep Maloi
rpynmsl) — 3 Gasa.

- [IpoBepeno ne menee 10
runote3 — 20 6aos.

10

Texymui
KOHTPOJIb

JIP8

21

Crynentamu (Bcs Manas
rpyIa) IpeaoCcTaBIseTcs
MPE3CHTAIHS U 1eTTaeTCs
TOKJIaJ] O PEIICHHON 3a/1ay4e.
OreHNBaETCSA Ka4e€CTBO
pEIIeHUs 3a/1aud U
MIPE3CHTAITUS ITOTO PEIICHHUSI. .
OOmwmii 6am1 mpu oLeHKe
CKJIQJIBIBACTCS U3 CIEAYIOIINX
[MOKa3aTeei:

- EcTb KOppekTHas
[MOCTaHOBKA 3aJa4u — 3 OaJjuia.
- EcTp 1 pacnipenenenue
paboT 1Mo y4yacTHUKAM
KOMaHIbI — 3 Oamnna.

- Onucan xof paboT
BOCIIPOM3BOANMBIM 00Pa3oM —
3 Oaia.

- OncaHsbl MOTy4YEHHBIC
pe3yabpTaThl — 3 Oana.

- [Ipoananu3upoBaHsel 11
MONy4YEHHBIC PE3YIBTaThl — 3
Oaja.

- Yka3aHbl HaMpaBICHUS
OyayImux UCCIenoBaHul — 3
Oaia.

- EcTb crincok auT-psl — 3
Oaia.

Qg epeHIIMPOBaHHBI
3a4yer

11

bonyc

Kaggle

15

CtyneHT (MHOIUBUYaJIbHO WU
KOMaH/I01) Pea0CTaBIseT
0T4eT 00 y4acTuu B
COPEBHOBAHMM, COIEPKALTUI
[MOCTAHOBKY 3aJ]a4M, METOJ
peunieHus U pe3ynsrar. Bknan
Ka)JIOTO CTYJIeHTa B pelICHUE
3aa4u.

basuibl HAUUCIIAIOTCS IO
dbopmyrie:

bami=((MeTpHKa pereHus
ctyneHTa B LeaderBoard-
MUHHMMAaJIbHas METPUKA B
LeaderBoard))/(makcumarnbHas
meTpuka B LeaderBoard-

MHWHHUMaJIbHAasA MCTPHKA B

g depeHIIPOBaHHbBI
3ayeT




LeaderBoard)*15

CtyneHToM JienaeTcst JOKJIad O
pEIIeHNH 3a]a9H aHAIIN3a
TAaHHBIX.

OO6mwmit 6asm mpu oreHKe
CKJIaJIbIBAETCS U3 CIIETYIOIIUX
Texymmii Toknan 1118 MMOKa3aTesen: g hepeHIPOBaHHbBI
KOHTPOJIb - EcTb koppekTHas 3a4eT
[MIOCTAaHOBKa 3aJa4yy — 3 Oajuia.
- EcTb x0n1 pabort - 3 6anna.

- Ectp pesynbrarsl — 3 6anna.
- Ectb Bompocs! k tokmnanay — 9
0aJuIoB.

12( 5

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun npomexxyTouHOR TDoIEIYDa DOBCICHIS Kpurepun
arTecTalyn porieiypa TpoBea OLICHUBaHUs

[IpoxoxkieHne KOHTPOJIBHBIX MEPOIIPUATHI TPOMEKYTOUHOM
arrectanuu He o6s3arensHo. JnddepeHnupoBanHblii 3aueT
npoBoAuTCS 1o OuneraM. B Gunere ogun Bonpoc. buner (B coorBeTcTBUHM
BbIOMpaeTcs ciay4aiineiM oOpasom. Crynenty aaercs 30 [c mm. 2.5, 2.6
MHUHYT Ha OAroToBKy. ITocie 3Toro oH paccka3biBaeT oTBeTHI [[lonokeHus
Ha Bornpocsl ounera. CTyIeHTy 3a1aeTcsl OAUH
JIONIOJTHUTENBHBIN BOIIPOC.

¢ depeHIMPOBaHHbIN
3a4er

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynbrarel 00yuenus

‘YMeeT: HHTCTPUPOBATH HOBLIC IPAKTUKU aHAJIN3a JAHHBIX B
YK-2 perieHne CBOMX MpogeCCHOHATBHBIX 3a/1a4, ¢ YIYETOM BO3HHUKaomuX [+ (+H [ [+H 1+ [+ [+
OrpaHUYeHUH, ¢ COOIIOIEHIEM IPABOBBIX HOPM

VMeeT NpakTUYECKUI OIBIT: MEKAUCLUIIIINHAPHOTO
YK-2 B3alMOIEHCTBUS B 0071acTH pabOThI C TaHHBIMU ITPH TTOUCKE HH T
ONTUMAJIBHBIX CITIOCOOOB PELICHNs CBOUX NMPO(eCcCHOHATIBHBIX 3aad

3HaeT: CroCOObI peanu3alii COOCTBEHHON HETPEPHIBHOM
YK-6 TPACKTOPUHU CaMOPa3BUTHSI, HAIIPABIEHHON Ha JJOCTUKECHHUE HH [
MMOCTaBJICHHOH 11eJIN

YMeeT: npaBUIIbHO OLIEHUTh TPEOOBaHMS PbIHKA TPY/Ia, CBOU
MEepCIEKTHBHI B MPo(deccnoHaIbHOM 001acTH, HA OCHOBAHUH YE€ro
BBICTPaMBaTh U PEATU30BBIBATh UHIMBUAYAIBHYIO TPAEKTOPHUIO
HEIPEPHIBHOI'O CaMOPa3BUTHS

YK-6

MeeT NpakTUYEeCKUI OMBIT: peaanu3aluu COOCTBEHHON
YK-6 00pa3oBaTeabHON TPACKTOPUH, HAIPABIICHHON Ha TIOJTyYCHHE HH [ [
TOTIOJTHUTEBHBIX 3HAHHUH B 00JIACTH aHAJIN3A JAHHBIX

Tumnossie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE O0ecredeHUue TUCHMILIMHBI

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:



He npenycmotpena

0) OononHumMenbHAs IUMepamypa:
He npenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL O OUCYUNTUHE, UMelouwuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

I.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

JJIEKTPOHHAs Y4eOHO-MeTOANYECKAs IOKYMEeHTaIl U

HaumenoBanue
No Brn peeypea s | bubnunorpaduyeckoe onucanme
JTUTEPATyPHI AIIEKTPOHHOUN
dbopme
Makkunnu, Y. Python u ananu3 ganueix / Y. MakkuHHY ;
NEKTPOHHO- nepeBoJl ¢ anmuiickoro A. A. CiuHkuHa. — 2-0€ U3]1., UCTIP.
e u non. — Mocksa : JIMK Ilpecc, 2020. — 540 c. — ISBN
1 OcHoBHast cHcTeMa 978-5-97060-590-5. — TexkcT : anekTpoHHbIH // JIaHb :
nMTeparypa H3ATENBCTEA DIIEKTPOHHO-O0MOIMoTeuHas cuctema. — URL:
Mo https://e.lanbook.com/book/131721 (nata obpareHus:
23.11.2021). — PexxuMm pocTyma: 1jist aBTOPH3.
10JIb30BATEIICH.
®danbk, K. PekoMmeHnaTenbHble CUCTEMBI HA IPAKTUKE !
pykoBoacTBo / K. dainbk ; mepeBos ¢ anmmiickoro 1. M.
?;gﬁ;gg:;ﬁ;ﬂ [TaBnoBa. — Mocksa : JIMK Ilpecc, 2020. — 448 ¢. —
b JlonomHUTEBHAS cHCTeMa ISBN 978-5-97060-774-9. — TexcT : 3neKTpoHHbIH // JIaHb :
nuTeparypa B — HIIEKTPOHHO-OnbIMoTeyHast cuctema. — URL:
Mo https://e.lanbook.com/book/179458 (nara obpatmenus:
23.11.2021). — Pexxum octyna: ajis aBTOpU3.
10JIb30BaTEIIEH.
Tonbnbepr, M. HeifpocereBble MeTOIbI B 06paboTKe
DEKTPOHHO- ECTECTBEHHOTO A3BIKA | PYKOBOJCTBO / Y. Tonsabepr ;
R nepeBoj ¢ annuickoro A. A. Cnunkuna. — Mocksa : IMK
3 JlononHuTenbHas CHCTEMa [Ipecc, 2019. — 282 c. — ISBN 978-5-97060-754-1. —
muTeparypa - TexcT : aneKkTpoHHBIH // JIaHb : 3EeKTPOHHO-OMOIMOTEUHAS
Mo cuctema. — URL: https://e.lanbook.com/book/131704 (nara
oOpatuenusi: 23.11.2021). — Pexxum noctyna: ajas aBTOpU3.
[10JIb30BATEIICH.
[Ope, JI. Ananu3 Gonpinx HabopoB ganubix / JI. FOpe, P.
Amnann, /1. Y. Jxeddpu ; mepeBox ¢ anmmiickoro A. A.
g;gﬁ;ﬂ (T)EII::I;I CnunkuH. — Mocksa : JIMK Ilpecc, 2016. — 498 c. —
4 JlonoTHUTENbHAS cHcTeMa [SBN 978-5-97060-190-7. — TekcT : anekTpoHHbIi // JIaHb :
nmuTepaTypa 3 TATETBCTRA QIIEKTPOHHO-O0uOMMoTeyHas cucrema. — URL:
Mame https://e.lanbook.com/book/93571 (mara oOpamnieHwus:
23.11.2021). — Pexxum goctyna: 1jsi aBTOpHU3.
110JIb30BATEIICH.
5 MeToanueckue JIEKTPOHHO- [IporpaMMHbIE CHCTEMbI CTATHCTUYECKOTO aHAN3a.
mocoowust st OuOIMOTeUHAS OOHapyXeHHE 3aKOHOMEPHOCTEH B JTAHHBIX C




CaMOCTOATEIbHON cucrema UCTIOIB30BaHNEeM cucTeMbl R 1 si3pika Python : yueGHOe
[pabOTHI CTY/ICHTA W31aTelIbCTBA rnmocooue / B. M. BonkoBa, M. A. CeméHona, E. C.
Jlanb UerBeprakosa, C. C. BoxxoB. — HoBocubupck : HI'TY,
2017. — 74 c. — ISBN 978-5-7782-3183-2. — Tekcr :
AIEKTPOHHBIH // JIaHb : 2JeKTPOHHO-OMONINOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/118287 (mnara
obpamienus: 23.11.2021). — Pexwum goctymna: ajs aBTOPH3.
M0JIb30BaTEIEH.
[Ipoxonenxo, H. FO. Ananutuyeckue nHpopMauoHHbIe
DEKTPOHHO- CHUCTEMBI MOJICP>KKU MPUHATHA PELIeHuH : yueOHoe
MeToanueckue e rnocobue / H. 1O. [Ipoxonenko. — Huxuuit Hosropox :
10COOHS s HHI'ACY, 2020. — 142 ¢. — ISBN 978-5-528-00395-5. —
. cucreMa .
CaMOCTOSITENIbHOU Texct : anexkTpoHHbIil // JIaHb : 37eKTpOHHO-OMOIMOTEUHAs
paboTHI CTy/IEHTA %Zia:eﬂbcma cuctema. — URL: https://e.lanbook.com/book/164866 (narta

oOpatenusi: 26.11.2021). — Pexxum noctyna: ajas aBTOpH3.

[OJIL30BaTEJIEN.

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOTO 00ECTIEUEHHUS:

el

Microsoft-Office(6eccpouno)

Python Software Foundation-Python (6eccpouno)
-Python(6eccpouno)
000 «Ananutnaeckue Texnonorun»-Loginom CE(6eccpodno)

[Tepedenp ncmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX

CIIpaBOYHBIX CUCTCM:

Hert

8. MarepunajibHO-TeXHHYECKOE o0ecreyeHne T CIUTITHHbI

No OcHoBHOE 000py0BaHKE, CTEH/Ibl, MAKEThI, KOMITbIOTEPHAS] TEXHHKA,
Bun 3anstuit ay;_[ IPeAyCTaHOBJICHHOE MPOTpaMMHOE 00ecIieueHHe, UCTIONb3yEeMOe JIIS
Pa3IMYHbIX BUJOB 3aHATHIMA
Jlaboparopmre 333 KoMITBIOTEpHI TSI CTYACHTOB + MPOEKTOP JJIst KPYIJIBIX CTOJIOB
3aHATUS (30)
Jlekuu ?33 63) [IpoekTop




