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Pabouas mporpamma AHUCHUIUTMHBI «AHAlu3 JaHHBIX» pa3paboTaHa Ha OCHOBE
OI'OC BO 38.03.05 busHec-uHpopMaTuka yTBEPKAECHHOTO IPUKA30M
MunuctepctBa oOpa3zoBanus u Hayku P® ot 29urons 2020 r. Ne 838.

ABTOD: e
K.().-M.H., IOIIEHT =7 J.A.TlaBnoB

Pabouas mporpamMma oOCyX/I€Ha M PEKOMEHJOBAHA K YTBEPKICHHUIO PEIICHHEM
Kadeapsl CHUCTEMHOTO aHanmu3a U o00paboTku wunHbpopmaruu ot 24.04.2023r.,
npoTokoJt Ne8.

3aBenyronuii kadeapoit 4 A‘ / T.I1. bapanoBckas
J.3.H., npodeccop Da/ —~

Pabouast nporpamma og00peHa Ha 3aCe1aHuu METOANYECKON KOMHUCCUU (aKybTeTa
npukiIagHoi nHopmatuku, mpotokon Ne§ ot 24.04.2023 r.

i

[Ipencenarens —

METOJMYECKON KOMHCCUH = T.A. KpamapeHko
K.II.H., JOLIECHT N

PyxoBoaureins

OCHOBHO# TpodecCHOHATIBHON
00pa30BaTeabHON TPOrPAMMBI ) J/f A.E.BocTpokHyTOB
K.3.H., TOIEHT / -

=
— >




1 IICJIL H 3aa491 OCBOCHUHA JUCIHUII/IMHbI

eab0 OCBOCHUS NHMCUUIUIMHBI «AHAJIN3 JAHHBIX» SBISIETCA W3YyYCHHUE
TEOPETUYECKUX OCHOB M METOJIOB aHAJIU3a JAHHBIX, IPUMEHSAEMBIX IIPU PELICHUU
MPUKIAIHBIX 3a]lad W HCMOJb30BaHUA HMX B COBPEMEHHBIX HH(POPMAITMOHHBIX
CHUCTEMAX.

3apaun

— U3y4YEHUE METOJ0B CTATUCTUYECKOTO AaHAJIN3A TaHHBIX;

— U3YYEHHUE METOJ0B UHTEIUIEKTYAIbHOTO aHAJIN3a TaHHBIX;

— U3Y4YECHUE MPUHUMUIIOB OPraHU3alMd U TMPOBEACHUS AHAUIUTUYECKOTO
UCCIIEJOBAHNSI;

— pelieHue NPaKTHUUECKUX 3a7ad, IPOTHO3MPOBAHHME U BhIPaOOTKa
PEKOMEH AU,

2 [lepevyeHb TIAHHPYEMBIX Ppe3yJbTATOB O0y4YeHHS] MO JAUCIHHILINHE,
COOTHECEHHBIX C IVIAHUPYeMBbIMH pe3yabTaTtamu ocBoennst OITIOIIBO

B pe3yabrare O0CBOCHUS TUCUUIUVIMHBI (POPMHUPYIOTCH CJIeayHLIue
KOMIIETEHIMH:

OIIK-4 - CriocobeH ucrosb30BaTh HHPOPMAIIHIO, METOBI U MPOTPAMMHBIE
cpenctBa ee cbopa, 0OpabOTKM M aHaiIM3a sl UHPOPMAIMOHHO-aHATUTUYECKON
MOJIICP>KKU TIPUHSTHS YIIPaBICHYECKUX PelIeHUN

3 MecTto mucuumiunbl B cTpykrype OIIOIIBO

«AHaIN3 JaHHBIX» ABIIETCS AUCHHUIUIMHON o0s3arenbHoi yactu OIIOIIBO
MOATOTOBKM oOydvaromuxcs mo HamparieHuto 38.03.05 «busnec-undpopmarnkay,
HAIPaBJICHHOCTh «AHaNW3, MOJEIUPOBaHHE W (POPMUPOBAHHE HWHTETPATHLHOTO
MPEICTABICHUS CTpaTeTuil W 1eNield, OW3HEC-POIecCCOB W HH(OPMAIMOHHO-
JOTUYECKON MHPPACTPYKTYPHI IPEANPUATAN U OPTAHU3ZAIIHI».

4 O0obem aucuumIuHbl (144 gaca, 4 3a4eTHBIC €IUHUILIBI)

. O0beMm, YacoB
Bunsl yueOHOM paboTh
Ounas 3aouHas

KonTakTHas padora 69 -
B TOM YHCJIE:
— ayJIuTOpHas 1O  BHUJAM 66
y4eOHBIX 3aHATHH

— JICKIUH 34 -

— MPaKTHYECKHE - -

— 1abopaTtopHbIe 32 -




O0BeM, yacoB

Bunsl yaeOHOI paboThI

Ounas 3aouHas
—— BHEAYIMTOPHAs 3 -
—3ayer -
— dK3aMeH 3 -
—— 3alIUTa KypCOBBIX i
pabor
CamocrosiTesibHas padoTa 75
B TOM YHCJIE:
— KypcoBas paboTa - -
— Ipoywne BUJIbI 75 i
CaMOCTOSITEJIbHOM pabOThI
HToro no aucuumivue 144 -

B

HpaKTI/I'-IeCKOI\/’I IIOATIOTOBKH

TOM d4ucie B ¢opme

5 Coaep:xaHue TUCIHUTINHBI

IIo nuroram HN3y4acMOro Kypca CTYACHTHI CAA0T 9K3aMCH.

Hucnuruinaa usydyaercs Ha 3 Kypce, B 5 cemecTpe.

Coaep:kaHue M CTPYKTYpPa TUCHUIJIMHBI 110 04HOMH ¢opMe 00yueHust

HanmenoBaHue TeMBI
C YKa3aHUEM OCHOBHBLIX
BOITPOCOB

dopmupyembie
KOMIIETeHIIM U

Buabl yueOHo# padoThl, BRIKOYAS
CAMOCTOSITE/ILHYI0 PadoTy CTY/IeHTOB M
YA0€MKOCTH (B yacax)

T

Cemectp

Jlexknuu

[IpakTuu
ecKue
3aHSATHUS

JlaGopa
TOpPHBIE
3aHSTHUS

CamocTrost
TeJIbHAA
paborta

OcHoBbl Python u ananu3a
JTAHHBIX

Beenenue u OCHOBBI
cuHtakcuca.  Coucku o
IUKJTBI. Onepanun c
tabnumamMu.  YClIoBUS U
¢bynkuuu. bubamorexaPan-
das mas aHamm3a JTaHHBIX.
Otanbl  aHalW3a JIAHHBIX.
[IpenBapurenpHas
00paboTKa NaHHBIX. AHaIU3
JaHHBIX W O(pOpMIICHHUE
pesynbraroB. [lonarne wu
MeTo bl «BigDatax

OIIK-4

12

IIpenoOpadoTka JaHHBIX
PaGota ¢ mpomyckamu.
H3MeHeHne THIIOB JaHHBIX.

OIIK-4

15




% = Buabl yueOHoii padoThl, BKIOYAS
= = o.| caMoCTOSITEIbHYIO PaGoTy CTYJI€HTOB H
Ne HaumeHnoBanue Tembl o = 5
o TPYA0EMKOCTH (B 4acax)
n/ C YKa3aHHEM OCHOBHBIX g5 S R
0 BOPOCOB S = 5 paktuu | Jlabopa | CamocTos
S O | Jlekuun €CKHE | TOpHBIC | TeJbHAS
o * 3aHATHA | 3aHATHS | paboTa
[Mouck myOGmuKaToB.
Kareropuzanus nqaHHbIX.
Busyanu3zanusi JaHHBIX U
HCCJIe0BATEILCKU I
aHAJIN3 TAHHBIX
Busyanmszanuss 1aHHBIX  C
MOMOIIBI0 THCTOTPAaMM U
SIIUKOB ¢ ycaMu. M3ydeHue
3 | cpe3oB nausbiX. | OIK-4 | 5 6 6 15
Haxoxnenue B3anmocBs3en -
pa3HBIX  MapaMeTpoB B
JTQHHBIX. O0bennHeHne
TaOJINIL. [Tonyaenue
BBIBOJIOB 1o
CTPYIITAPOBAHHBIM JTAHHBIM.
CratucTHyecKUil  aHAJM3
AAHHBIX
N3yuenne 0ObEKTOB U UX -
4 B3aMMOCBSI3EH METOJaMU OrK-4 | 5 8 8 16
CTaTUCTUKH. BrIOOpKH 1
CTaTHCTUYeCKas
3HaYUMOCTb. BhIsiBIIeHHE U
00paboTKa aHOMAJIHA.
OcHoOBBI MAaIIMHHOI 0 -
o0y4eHust
5 | Monenu mammgHoro | OIIK-4 | 5 8 8 20
oOyuenus. OLeHKH KauyecTBa
o0yueHusl.
Hroro | 34 | - | 32 | 718

6 IlepeyeHb y4eOHO-METOAUYECKOT0 00eceYeHUs IJIs CAMOCTOATEIbHOI
padoThl 00YYaAKOIIMXCS MO AUCIUIIHHE

Metonnueckne ykazaHusi (11 CaMOCTOSTEIbHONU PabOThI)
1.T'pyouu T.IO. Ananu3 nanubix : npaktukyM / coct. T. FO. I'pyowuu, JI. A.

[laBmoB. - Kpacuomap: Kyol'AY, 2015 - 193 ¢, 150 9x3,
http://edu.kubsau.ru/file.php/118/01 Metodichka AD 2015 peredelannajal.pdf

2. I[TaBno JI.A. AHaM3 JAaHHBIX . METOJ.PECKOMCHIAIMU I10 OpPTraHU3aINH
KOHTaKTHOM W  caMocTtosiTelbHOM  padotel / coct. [. A.IlaBnoB. —



http://edu.kubsau.ru/file.php/118/01_Metodichka_AD_2015_peredelannaja1.pdf

Kpacunonap :Ky6I'AY, 2020. - 31 C. — Pexnm JOCTYyTIA:
https://edu.kubsau.ru/file.php/118/MRpoSR AnalizDannykh novaja .pdf

/ @oHA OUEHOYHBIX CPEeACTB /IS TMPOBeleHUs] MPOMEKYTOUHOM
arrecTauuu

7.1 IlepeyeHb KOMIIETEHIUII ¢ YKa3aHHEM ITANOB UX ()OPMUPOBAHMS B
npouecce 0CBOCHHs1 00pa30BaTeJIbLHOMH POrPaMMbl

*Jtan GopMUpPOBaHU KOMIETEHIIMM COOTBETCTBYET HOMEPY CEMECTpa

Howmep Oransl OpMUPOBAHUS U TPOBEPKU YPOBHS CHOPMUPOBAHHOCTH KOMITETEHIIUH
cemecTpa* 110 IMCHUIUIMHAM, IpakTHKaMm B npouecce ocsoenuss OIIOIIBO

OIIK-4Cnocoben ucnoavzoeamsv umpopmayuio, memoovl U HPOSPAMMHbIE cpedcmea ee cbopa,
o0bpabomxu u ananuza 0as UH@OPMAYUOHHO-AHATUMULECKOU NOO0EPIHCKU NPUHAMUS YIPAGIEHUECKUX
peuieHull

1 HNndopmaTtnka

Ananuz oanmvix

YyebHas npakTuka:O3HaKOMUTENbHAS TPAKTAKA

WNudopmalinoHHbIe TEXHOJIOTHH

MaremaTudecKkue MECTOAbI B DKOHOMHKE

I/IH)KCHepI/I}I 3HAHUU U HMHTCIJICKTYaJIbHBIC CUCTEMBI

HNudopmanmonHas On3Hec-aHaJIUTHKA

OO NP WININ

IToaroTroBKa K MpoIeaype 3anThl | 3aIIATa BRITYCKHON KBATHU(UKAIMOHHOW PaOOTHI

7.2 Onucanue noka3artejeil 1 KpuTepueB OLIEHUBAHUS KOMIIEeTEHIIUI HA
Pa3JIMYHBIX ITanax uxX pOpMHUPOBAHUS, ONIMCAHUE IIKAJIbI OIleHMBAHUSA

[Inannpyemsbie VPpoBeHb OCBOCHUS
PE3yIBTATHI
O0CBOCHUA HEYIOBJIETBOPU- | YAOBJIETBOPH- Onenounoe
KOMIICTCHIIN U TEJIBHO TEJIBHO XOpo1Io OTJINYHO CpENCTBO
(MHIMKATOPBI (MHHUMAIBHEIA | (MHHHMAJILHBL (cpemmmit) (BBICOKHI)
AOCTHXKEHHA | ge qocTUTHYT) | M, HOPOTOBBIN)
KOMITETCHITHH )

OIIK-4 Cnocoben ucnonvzosams uHopmayuio, Memoowl U npoepammHule cpeocmea ee coopa,
00pabomku u aHanusa 0sk UHGOPMAYUOHHO-AHATUMUYECKOU NOOOEPIHCKU NPUHAMUSL YAPABIEHUECKUX
peuieHut

OIIK-4.1 YpoBeHn MuHumaneHO | YPOBEHB YpoBeHb Pedepar, TecT,
[Tonumaer 3HAHUH HWXKE | NONYCTUMBIN 3HaHUHU B | 3HAaHUH B | 1aboparopHas
poIb MUHHUMAJIBHBIX | YPOBEHb obbeme, obbeme, pabora, Ketic-
uHpOpMaluK B | TpeOOBaHMI, | 3HAHMIA, COOTBETCTBYIO | COOTBETCTBYIo | SAAAHME, OK3aMCH
nporecce UMEIM  MECTO | JOIMYIIEHO IeM eM g‘;;gi E;I)’I "
NPUHSTUSL rpyobIe MHOTO nporpamMmme nporpamme

YIIPaBJIEHYECK | OMIMOKU HErpyObIX HIO/ITOTOBKH, HO/ITOTOBKH,

WX pelIeHuil u oo oK JIOTTYIIIEHO 0e3 ommooK

TIPOBOJHUT HECKOJIBKO

OLIEHKY ee HErpyOBIX

CBOWCTB omnOoK



https://edu.kubsau.ru/file.php/118/MRpoSR_AnalizDannykh_novaja_.pdf

IInanupyemsbie

YpoBeHb OCBOCHUS

pe3yabTaThl
OCBOCHHA | yey10B1€TBOPH- | YIOBIETBOPH- OlenouHOoe
KOMICTCHIINH TEJNLHO TENBHO XOpOILO OTJIMYHO CPeCTBO
(MHWMKATOPB! | (\pppManbHblil | (MUHEMATBHBL (cpennwmit) (BBICOKMIT)
AOCTWIKCHUA | ye nocTUTHYT) | #, HOPOrOBBIN)
KOMIIETEHIINH)
IIpn pewenun | Ilponemoncrp | IIpomemoncrp | IIponemoHcTp
OIIK-4.2 CTaHJAPTHBIX | UPOBaHBI UpOBaHbl BCE | HPOBaHBl  BCE
[Mpumensier 3a71a4 HE | OCHOBHBIC OCHOBHBIC OCHOBHBIC
COBPEMEHHBIC | MPOAEMOHCTPH | YMEHHS, yYMEHHUH, yYMEHHH,
nporpaMMHBIE | POBaHBI PpelIeHbI pelieHbl  BCe | peIleHbl  BCE
cpencraa U | OCHOBHBIC THITOBbIC OCHOBHBIC OCHOBHBIE
METOIbI IS | YMEHWUS, 3a]a4un ¢ | 3amaun ¢ | 3amaumn c
coopa, UMM MECTO | HerpyObIMU HErpyObIMU OT/IENIbHBIMU
00paboTku U | TpyObIe OLITMOKAMH, OILITMOKAMH, HECYIICCTBEHH
aHajm3a OIINOKU BBITIOJTHEHBI BBIIOJIHEHBI BIMH
uHpopMaIun BCC 3aJlaHus, | BCe 3aJaHUsl B | HEJOYETaMH,
HO  HE B | IOJHOM BBINIOJIHEHBI
OIIK-4.4 TTOJTHOM obbeme, HO | BCE 3aJaHus B
JleMoHCcTpUpYe obbeme HEKOTOpbIE  C | TOJTHOM
T HemoueTaMu o0beme
BO3MOYKHOCTh
HIPOrpaMMHOM
peanu3aimn
KOHOMHKO-
MaTeMaTHYeCK
UX METOIOB H
Mozenei B
cucTeMax
MOICPIKKH
TIPUHSITHS
yIIPaBICHYECK
UX perieHui
7.3 TunoBble KOHTPOJbHbIE 3aJaHUsl WJIM WHbIE MAaTepPHaJbI,

Heo0XoauMble /JIfl OLEHKH 3HAHWI, YMEHHil, HABBIKOB, XapPaKTepPHU3YKIINX
3Ttansbl GOpMHUPOBaHM KOMIIeTeHIIMH B nipouecce ocBoeHuss OITIOIIBO

Komnemenyuu:

Cnocoben ucnonvszosamo

ungopmayuio, memoowvl U

npocpammmvle cpedcmea ee coopa, obpabomku u aHaiuza 0as UHGOPMAYUOHHO-
AHAIUMUYECKOU no00epicKu npunamus ynpasienyeckux pewenutl (OITK-4)

Jlabopamopnwie padbomuwt

1.

A. IlaBioB. -

Kpacuonap:

Ky6I'AY,

2015

I'py6uu T.FO. Ananu3 ganubix : npaktukywm / coct. T. FO. I'pyouuy, /1.
- 193 ¢,

150 k3.,

http://edu.kubsau.ru/file.php/118/01 Metodichka AD 2015 peredelannajal.pdf



http://edu.kubsau.ru/file.php/118/01_Metodichka_AD_2015_peredelannaja1.pdf

Hpumepbt mecmoe

Nel (bamn 1)
COBOKYITHOCTb CBEJICHHIA, ITOUISKAIMX XPAHEHHIO, lepeade 00paboTKe U UCIIOIb30BAHUIO B YEIOBEYECKOM A TEIbHOCTH — 3TO. ..
1 O JIaHHbIE

2 O obpaboTka nHpOpMaLHH
3 O uHpopManus

Ne2 (1)

CpenHsisi BEpOSITHOCTb JJOCTYITHOCTH JJ@HHBIX B POM3BOJIBHBIA MOMEHT BPEMEHH — 9TO NIPU3HAK KJIACCH(PUKALNH:
1 O 110 paboTe ¢ KOH(UICHIMAIBHOMH HH(popManueit
2 O I10 YPOBHIO KOH(UICHIINATIBHOCTH

3 (O notpebyemoii crenenu GesorkasHocTH

Ne3 (1)

Kaknepesoaurcst Knowledge Discovery in Databases (KDD)
1 O «pPacCKoIlKa» JaHHBIX
2 O W3BJIeUEHUE 3HAHUI U3 6a3 JaHHBIX

3 O THPaXUPOBAHHUE 3HAHUIT

Ned (1)

VKakuTe OCHOBHbIE BUJIBI MOJIENIEN:
D IMIHMpPUUECKHE

D TEOpPETHYECKHE

D CMeIIaHHbIe

D CTaTUCTHYECKUE

g B~ W N

D SKCMEPUMEHTANIbHbBIC

Ne5 (1)

C xakuMu (pOpMaMH JIaHHBIX, KaK PaBUII0, pabOTAIOT METO/IbI AHAJIN3A JIAHHBIX:
O CTPYKTYPUPOBAHHBIC U C1abOCTPYKTYPHPOBaHHBIC

O HECTPYKTYPHPOBaHHbIE

O CTPYKTYpPHPOBaHHbIE

O c1aboCTPyKTYpPUPOBAHHbIE

aga B~ W N -

O HECTPYKTYPHPOBAHHbIE H CI1a00CTPYKTYpHPOBAaHHBIE

Ilpumepvl mem pegpepamos

ABC-ananu3

AHau3 MHOTOMEPHBIX JIAaHHBIX

[ToaroToBka MaHHBIX K aHATU3Y

[TpoGmeMbl U3MepeHNs, BOSHUKAIOIINE IPU BEIOOPE crioco0a aHanM3a JaHHBIX
KomrutekcHbIi onepaTUBHBIN aHAIM3 WHGOPMAITUKM XPaHUIIHII TaHHBIX

ogrwnPE

Ilpumep keiic-3a0anusn

[punsate yuactue B copeBHoBanmu Kaggle (https://www.kaggle.com/c/house-prices-
advanced-regression-techniques) o mpeicKa3aHiK 1IeH HA HEIBIIKHMOCTb.

3agaHue:

CkauaTh JaTacer;

Hcnonp3oBare 100YI0 MOJENb (HampuMep, JUHEHHYIO PETrpeccHio) sl MOCTPOCHHUS
NpeICKa3aHHUs.



Bonpocsl u 3agaHusi il NMpPoOBeJeHHUS] MPOMEKYTOYHOI0 KOHTPOJIS
(3x3ameHa)

Komnemenyua: CnocobeH ucnosib30BaTh MHGOPMALMIO, METOABl U
MporpaMMHbI€ Cpe/icTBa €€ cOopa, 0OpabOTKU M aHanu3a AJjisi UHGHOPMAIMOHHO-
AHATTMTUYICCKON TIOAICPKKU PUHATHS ypasieHdeckux periennii (OI1K-4).

Bonpocwt k 3x3ameny

1. ITonsiTHe aHaiM3a JaHHBIX. METOIOJIOTHS aHAJIN3a TaHHbBIX.

2. ITogxo/ibl K MOJICTTUPOBAHUIO.

3. IlpuHIIMTIBI aHATM3a TAHHBIX.

4, Tunel 1aHABIX. MEeTOIBI aHAIN3a JTaHHBIX.

5. DTanbl cTaTUCTHYECKOTO UCCIICIOBAHUS.

6. 3amaun ¥ METOJbI CTATHCTHYECKOro aHanm3a JaHHBIX. IlocTaHOBKa 3amaun
KJ1accu(pUKaIMU U TIPEACTaBICHUE PE3yJIbTaTOB

7. MeToibl TOCTPOCHMSI TIPABUI KJIacCU(PUKAIIUN

8. AnropuTtMm mocTpoeHus |-mpaBuil 1T KIIaCCH(PUKAIINHA
9. Meton NaiveBayes

10.MeTo1bI TOCTPOCHHUSI IE€PEBBEB PEUICHUMN
11.Metoauka "Pa3nensii u BnacTByu"

12. Anropurm D3

13. Anroputm C4.5

14. Anroput™ NOKpHITHS

15.MeTtobl TOCTpOEHUS MaTEMaTUUECKUX () YHKITUI
16.Koppensuuonnbiii ananus JJis 1ByX epeMeHHBIX
17.KoppensunoHHbli aHanu3 s Mporu3BOJIBLHOTO YKCiIa MIEPEMEHHbBIX
18.PerpeccronHbIil aHaM3

19.MeTo1 HaUMEHBIIINX KBAJPATOB

20.Henuneluple MeTOBI

21.Meto/ ONOPHBIX BEKTOPOB

22 S npa

23.Tlouck accormaTUBHEIX MpaBuil (hOpMalibHAsI TOCTAHOBKA 33/1a91
24.TlpencraBieHne pe3yabTaTOB aCCOIMATHBHBIX MPABHII
25.Anroputm Apriori

26.CBOICTBO aHTU-MOHOTOHHOCTH

27.0mnmcanue anroputma Apriori

28.CexBeHImanpHbli ananns [locTaHoBKa 3a1auyn

29. Anroputm AprioriALL

30.Anroputm GSP I'eneparus kKaHIUIATOB



31.Anroput™m GSP. Iloacuér noanepKKu KaHAUIATOB
32.Uepapxus nanHbix. TakcoHOMUS
33.Knacrepuzauus. Tumnsl anroputMoB
34.Knaccudukauus aIropuTMOB KJacTEpU3aLUU
35.Uepapxuueckue aaropuTMbl

36.1IpeacraBieHue pe3yabTaTOB HEPAPXUUECKOTO AJITOPUTMA
37.Bo3MOokHBIE TOIXOABI K CTATHCTUYECKOMY aHAIHU3Y JaHHBIX
38. AHaNMUTUYECKUN MOAXO0 K MOJIETUPOBAHUIO
39.ndopmaliMOHHBIN MOIX0]T K MOJICIIMPOBAHUIO
40.TIpouecc ananusza

41.TIpenoOpaboTKa TaHHBIX

42.0cHoBHBIC 00BeKTHI Pandas

43.T' pynnupoBKa JaHHBIX

44.CBoanblie TadIuIa

45.M3BiieueHNe TaHHBIX TI0 YCIOBUSIM

46. Arperupytoniue GyHKIUNA

47.00bearHeHne TaOJIHII

48.TIpenBaputenpHas o0paboTKa JaHHBIX
49.Buzyanu3zanus JaHHbBIX

50.bubnurorexa Mathplotlib mis Bu3yanusaiuu 1aHHBIX
51.bubnuoreka seaborn st BU3yanu3anuu JaHHBIX
52.bubnuoreka Plotly mist Bu3yanuszanum gaHHBIX
53.Pabora ¢ 6ubnmorexkoir Numpy
54.Marematuueckue onepaiuu ¢ marpuamu Numpy
55.JIuneitHas anredbpa ¢ numpy

56.MeTtupka KadyecTBa OLEHKH aJITOPUTMOB
57.Accuracy

58.Precision

59.Recall

60.ROC

61.Matpwuiia HCXO0B.

Ilpakmuueckue 3a0anus 014 IK3aMeHA
B pamMkax mpakTH4YecKOro 3aJaHusl U1 OLICHKUM OCBOCHHS KOMIIETEHLHN
OIIK-400y4atomemycst mpe/iaraeTcs BRITTOJHATH CIEAYIOIIee Kelc-3a/1anune:

Curyanus:

B Bamem pacnopsbkeHun jgaHHble cepBuca Annexkc.HeaBuxumocth —
apxuB 0ObBsiBIeHUNU o mnpojaxe kBaptup B Cankr-IletepOypre u cocenHux
HACEJIEHHBIX ITyHKTOB 32 HECKOJbKO JeT. HyXHO HayduThCs ONpenensTh
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PBIHOYHYIO CTOMMOCTh OOBEKTOB HEABMKMMOCTH. Bama 3agaya — yCTaHOBUTH
IapaMeTppl. OTO IO3BOJIUT IOCTPOUTh ABTOMATU3UPOBAHHYIO CHUCTEMY: OHa
OTCJIEIUT AaHOMAJINA ¥ MOLLIEHHUYECKYIO JIEATEIIBHOCTD.

ITo kaxnoin xkBapTUpe HA NPOAAXKY NOCTYIHBI IBa BUAa AaHHBIX. IlepBbie
BIIMCAHbl TMOJIb30BATEIEM, BTOpPbIE — TMOJYYEHbl ABTOMAaTUYECKHM HA OCHOBE
Kaprorpapuyeckux AaHHbIX. Hampumep, paccTosHue [0 ILEHTpa, a’pornopra,
OyKaiiero napka u BojioémMa.
3ananmue:

NHCTpyKIMS 1O BBIIIOJHEHUIO MTPOEKTA

ar 1. OTkpoiiTe ¢aiin ¢ JTaHHBIMU U U3y4UTE O0LTYI0 MHPOPMALIUIO

[Mytekdaiiny: /datasets/real_estate data.csv

[ar 2. Ilpeno6paboTka JaHHBIX

. ONPENEIINTE U U3YUYNUTE MPOIYIICHHbIE 3HAUYCHHUS:

0 U1l HEKOTOPBIX NPOIYUIEHHBIX 3HAYEHUW MOYKHO HPEANOJI0XKUTH
JOTUYHYIO 3aMmeHy. Hampumep, eciau d4eloBeK HE yKa3al 4Yucio OaJKOHOB —
CKOpee BCero, ux HeT. Takue nmponycku npaBuiibHO 3aMeHMTh Ha 0. J[ia apyrux
TUIIOB IAHHBIX HET MOJXOMSIIETO 3HAYEHU Ha 3aMeHy. B 3TOM citydae npaBUIbHO

OCTaBUTh 3THU 3HAYEHUsS] MNYCThIMU. OTCYTCTBUE 3HAUYCHUSI — TOXKE BAXKHBIN
CUTHaJI, KOTOPBIM HE HY>KHO MPSTATh;

0 3allOJTHUTE TMPOIYCKU, A€ 3TO yMecTHO. OmnuiuTe, MO4YeMy BbI
PEITUIIN 3aMOJHUTD MPONYCKA UMEHHO B ATUX CTOJIONAX U KaK BHIOpaM 3HaUEHUS,;

0 YKOKUTE TPUUYMHBI, KOTOpPHIE MOIJIM TIPUBECTH K TMpPOIyCKaM B
JIaHHBIX.

. MPUBEAUTE JAHHBIC K HY>KHBIM THUIIAM:

0 MOSICHUTE, B KaKWX CTOJOIaX HYXXHO HW3MEHUTb THIl JaHHBIX U
o4yeMy.

[ar 3. ITocuuraiite 1 100aBbTE B TAOIHUILY:

. IIEHY KBaJIpaTHOTO METPa;

. JIeHb HEJIeNI, MECSI] ¥ TOJ] MyOJIUKaAIii 0ObABICHNUS,

. 3TaXX KBAPTHUPbI; BAPUAHTHI — MEPBBIM, ITOCIECIHUAMN, JPYTOM;

. COOTHOIIICHUE JKUJIOM M OOIeH IUIONaau, a TaKke OTHOIICHHUE

IJIOIIAIN KyXHH K OOIIIEH.
[ITar 4. IlpoBenute HCCIEAOBATEIbCKUN AaHAIU3 JAHHBIX W BBIOJHUTE
WHCTPYKIUH:

. N3yuute crnenyronme napaMerpsl: IUIOMIAJb, LE€HA, YHUCIO KOMHAT,
BbICOTA MOTOJIKOB. [IocTpoliTe TUCTOrpaMMBI JIJISL KaXKI0I0 apaMeTpa.
. N3yuute Bpems mnpomaxku Keaptupbl. llocTpoiite rucrorpammy.

ITocuuTaiite cpennee n Meauany. ONUIIATE, CKOJIBLKO OOBIYHO 3aHUMAECT MPOJIaXKa.
Korma MoHO cUHMTaTh, 4TO MPOJAXKH MPOILIA 0YSHb OBICTPO, a KOT/1a HEOOBITHO
J10JIr0?

. YOepure penkue W BbIOMBarommuecs 3HadeHus. ONUIINATE, KaKue
O0COOEHHOCTU OOHAPYKUIIH.
. Kakue ¢aktopbl Oombllie BCEro BIUSIOT Ha CTOMMOCTh KBapTHUPHI?

I/I3y‘-II/ITe, 3dBHUCHUT JIM OCHA OT KBAaJApaTHOIO0 MCTpa, 4YUCJIda KOMHAT, y,Z[aJ'IéHHOCTI/I
OT OCHTpa. HSy‘-II/ITC 3aBUCHUMOCTDb IOCHBI OT TOrO, Ha KaKOM 3Ta’KC PACIIOJIOKCHA
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KBapTUpa: MEPBOM, MOCIECIHEM WM APYroM. Takke H3ydyuTe 3aBUCUMOCTH OT
JaThl pa3MELLIEHUs: THS HEAEIHU, MECALIA U TO/1A.

. Beibepure 10 Hacen€HHBIX IYHKTOB C HAWOOJBIIMM YHUCIOM
oObsBieHui. [locunrtaiite cpeHIO LIEHY KBaAPAaTHOTO METpa B 3TUX HACEIEHHBIX
IIyHKTax. Bplaenure Hacen€HHblE NyHKTbI € CaMOW BBICOKOM M HU3KOU
CTOMMOCTBIO JKWJIbSl. OTH JIaHHbIE MOXKHO HAaWTHM 1O HMMEHH B CTOJNOLE
'locality_name".

. W3yuute mnpemioxkeHus KBapTUpP: [ KaXIAOW KBapTUPBl €CTh
uH(popMaIus 0 pacCcTOSIHUU A0 LeHTpa. Beinenure kBaptupsl B CankT-IleTepOypre
('locality name'). Bamia 3agaua — BBISICHUTBH, Kakas 00JIaCTh BXOJUT B IEHTP.
Coznaiite crosifern ¢ pacCTOSIHUEM /10 LIEHTpa B KMJIOMETPAX: OKPYTIUTE J0 LIEIIbIX
3HaueHuil. [locime »TOro mocuMmrTalTe CPEeNHIO LEHY I KaXXJO0ro KUIOMETpA.
[TocTpoiiTe rpaduK: OH TOJKEH MOKa3bIBaTh, KaK IEHA 3aBUCUT OT YJaJIEHHOCTH
ot 1ieHTpa. Onpenenure rpaHuily, rie rpaguk CUILHO MEHSIETCS — 3TO U Oyner
LEHTpaJbHas 30HA.

. Boigenure cermMeHT kBapTup B lLeHTpe. llpoanamusupyiite o1y
TEPPUTOPUIO U U3YUYUTE CIEAYIOIINE NapaMeTphl: IO, IEHA, YUCIO KOMHAT,
BBICOTA MOTOJKOB. Takke BblIeTUTE (HAKTOPBI, KOTOPHIE BIUAIOT HA CTOMMOCTD
KBApTUPBI (YUCIO KOMHAT, 3TAX, YJAJIEHHOCTh OT LEHTpa, JaTa pa3MelleHHs
oObsiBrieHus). Craenaite BbIBOABI. OTIWYAIOTCS JIM OHU OT OOIIMX BBIBOJOB IIO
BCEMY ropoay?

[Tar 5. Haoummure oOIIHNA BHIBO/I

Odopmienue: Bemonnute 3amanue B JupyterNotebook. 3amomuute
IpOrpaMMHBIA KOJ B siueiikax Tuma code, TEKCTOBbIE MOSCHEHHS — B sSUeilKax
tuna markdown. [lpumenute popmaTupoBaHue U 3aroJIOBKH.

Onucanue qJaHHBIX

. airports_nearest — paccrosiHre 10 OJMIKAKMIIEro a3pornopra B MeTpax
(M)

. balcony — uuciio 6aaKoHOB

. ceiling_height — BeicoTa moToIKOB (M)

. cityCenters_nearest — paccrosiHue 10 IeHTpa ropoja (M)

. days_exposition — ckoyibko JHEH OBUIO pa3MeIeHo O0bsIBICHHE (OT
MyOJTMKAIH 1O CHSITHS)

. first_day_exposition — maramybnukanuu

. floor — sTax

. floors_total — Bcero sraxeii B jome

. IS_apartment — amapraMeHThI (OyJICB THIT)

. Kitchen_area — 1utomiap KyXHH B KBaJIpaTHBIX MeTpax (M?)

. last_price — 1ieHa Ha MOMEHT CHSTHS C IyOJIUKALNN

. living_area — >xwiias 1utoniaas B KBapaTHBIX MeTpax(m?)

. locality _name — na3BaHue HaCeIEHHOIO MyHKTA

. open_plan — cBoGoiHas TUTaHUPOBKA (OyJIEB THII)

. parks_around3000 — 4uci0 mapkoB B paguyce 3 KM

. parks_nearest — paccrosinue 10 OavKkaiiero napka (M)

. ponds_around3000 — gwrciio BoJj0éMOB B pagnyce 3 KM
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. ponds_nearest — paccrosiHue 70 Oyrkaiiiiero Bogoéma (M)

. rOOMS — YMCIIO0 KOMHAT

. studio — kBaptupa-ctyaus (OyieB TUI)

. total_area — momane KBapTUPHI B KBAJAPATHBIX MeTpax (M?)
. total_images — umcno ¢ororpaduii KBApTUPHI B O0BSIBICHUH

[TosicHeHue: anmapTaMEeHThl — 3TO HEKWUJIbIE TOMEILIECHUS, HE OTHOCSILIUECS K
KUaoMy (PoHIY, HO UMEIOIINE HEOOXOAUMBIE YCIIOBUSI JJIsS IPOKUBAHMUS.

7.4 Meroanueckue  MaTepHAJbl, ONpeldeJsOIHe  MPoUexyphI
OLICHUBAHUS 3HAHWH, YMEHHIl M HABBIKOB M ONbITA [AeATEJIbHOCTH,
XapaKTepU3yIUIUX 3TANbl (OPMHUPOBAHUA KOMIETEHIUI

KoHTpons 0CBOEHHSI JUCHMIUIMHBI «AHAIW3 JaHHBIX» MPOBOJUTCA B
cootBercTBUM [lonoxkeHueM cucteMbl MeHeIkMeHTa kadectBa KyOo['AY 2.5.1
«Texkymuii  KOHTpOJb  yCHEBAEMOCTH W  INPOMEKYTOUHAs  aTTECTalUs
00yJaromuXCs.

Kpumepuu ouenku nabopamopnoii pabomul

OrneHkKa «OTJIMYHO» BBICTABISIETCS B TOM CiIy4ae, KOTJa OOYyJaroIIHiAcs
NPAaBWIBHO W TIOJHOCTHIO BBIMOJHUJI OCHOBHOE 3aJIaHWE M, BO3MOXKHO IIPH
HEOOXOJIMMOCTH, JIOMOJIHUTEIBHOE 3aJaHue JabopaTOpHOM pabOThI, OTBETHII
NPaBWJIBHO Ha TEOPETHUYECKHE BOMPOCHI, Ha JOMOJHUTEIbHBIE Bompockl. [Tokazan
OTJIMYHBIC 3HAHUSA U YMEHUS MPU BBINOJTHEHUHU JTA0OPATOPHON paboOThl B paMKax
y4eOHOro MaTepuarna.

OneHka «XOpomlo» BBICTABISIETCS B TOM cliydae, Korjga oOydarouiuiics
NPAaBWJIBHO U TIOJHOCTBIO BBHITIOJNHUI 3aJjaHue J1a00paTopHON paboOThl, OTBETHI HA
TEOPETUYECKHUE BOMPOCHI C HEOONBIIMMU HETOYHOCTAMH, Ha OOJBIITMHCTBO
JIOTIOJTHUTENBHBIX BOMPOCOB TaKXke, BO3MOXKHO, JIOMYyCKas HE3HAYUTEIbHBIC
ommnOku. Ilokazan AOCTaTOYHO XOPOIIME 3HAHHMS W YMEHUS MPHU BBITIOJHEHUH
J1a00paTopHOM pabOThI B paMKaxX yd4eOHOTO MaTepuara.

OneHka «yI0BJIETBOPUTEIBHO» BBICTABIAECTCS B TOM Ciydae, KOrnaa
0Oy4aromuiicsi TPaBUIIHLHO BBIMOHIII 3aJaHUE JTa00paTOPHOU pabOThI, OTBETHII HA
TEOPETUYECKHE  BOIMPOCH €  CYIIECTBEHHBIMH  HETOYHOCTSIMH. [lokazan
MUHUMAJGHBIE  YJOBJICTBOPUTEIbHBIC 3HAHUS W YMEHHUS TIPU BBIOJTHCHHUH
nabopaTopHOU pabOTHI B paMKax yueOHOTO MaTepuara.

OrneHka «HeyJd0BJIE€TBOPUTENbHO» BBHICTABISIETCS B TOM Cily4ae, KOrna
OoOydJaromuiicsi HEMPaBWJIHHO BBIMOTHWI 3ajaHue JabopaTopHoil paboThl, HE
OTBETHJI HA TEOPETHYECKUE BONPOCHL. [loka3anm HeqoCTaTOUHBIN YPOBEHb 3HAHUM U
YMEHUH TIPH BBHITIOJTHEHUH JTA00paTOPHOH pabOThI B paMKaxX y4eOHOTO MaTepHaia.

Kpumepuu oyenxku npu npogedenuu mecmupo8anus

OreHka «OTJUYHO» BBICTABISIETCS MPH YCJIOBUU MPABUIBHOTO OTBETA
CTyJIeHTa HE MeHee ueM 85 % TeCTOBBIX 3aJaHU;

OleHKa «XOpOIIO» BBICTABISICTCS MPH YCIOBUM TMPABUIBHOTO OTBETa
cTtylaeHTa He MeHee ueM 70 % TeCTOBBIX 3aJaHul;
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OlieHKa «y10BJIETBOPUTEIbHO» BBICTABIISIETCSI NMPU YCIOBUU MPABUIHLHOTO
OTBETa CTyAeHTa HEe meHee S1 %; .

OuleHka  «HEYIOBJIETBOPUTEJIbHO)»  BBICTaBISICTCS  MPU  YCIOBUHU
MPaBUJIBHOIO OTBETA CTy/IeHTa MeHee yeM Ha 50 % TeCTOBBIX 3aJJaHHUil.

Kpumepuu ouyenku pegpepama

Kpurepusimu  oueHku  pedepara  SABIASIOTCS:  HOBMU3HA  TEKCTa,
000OCHOBaHHOCTh BBIOOpAa HCTOYHUKOB JIMTEPATypbl, CTENEHb PACKPBITHUS
CYIIIHOCTH BOIIPOCa, COOTI0IeHUs TpeOoBaHUM K 0(OPMIICHUIO.

OneHka «OTJIMYHO» — BBINOJHEHbI BCE TPEOOBAHMS K HANMMCAHUIO
pedepata: 0603HaueHa pobieMa 1 000CHOBaHa €€ aKTyaJIbHOCTh; C/IeJIaH aHAJIU3
pPa3IUYHBIX TOYEK 3PEHHS] Ha paccMaTpUBAEeMyI0 NPOOJIEMY U JIOTUYHO HM3JI0XKEHA
cOoOCTBEHHAsI MO3UIMS; CPOPMYIUPOBAHBI BBIBOJBI, TEMA PACKPHITA TOJHOCTHIO,
BbIZIEpKaH 00BEM; COOJIOICHBI TPEOOBAHMS K BHEIIHEMY O0()OPMIICHUIO.

OrneHka «Xopouo» — OCHOBHbIE TpeOoBaHUs K pedepary BHITIOJHEHBI, HO
Opu 3TOM JOMYLIEHBl HENOYETHl. B 4YacTHOCTH, HMMEIOTCS HETOYHOCTH B
U3JIO)KEHUHU MaTepuana; OTCYTCTBYET JIOTMYecKas IOCJeq0oBaTeIbHOCTh B
CYXKICHUSX; HE BbIIEpKaH 00BEM pedepara; UMEIOTCS YIyIIeHUs! B 0)OpMIICHUN.

OrneHka «y10BJIeTBOPUTEIBLHO» — MUMEIOTCSl CYIIECTBEHHBIE OTCTYIJICHUS
oT TpeboBaHMii K pedeprpoBaHrio. B 4acTHOCTH: TeMa OCBeleHa JHIIb YaCTUYHO;
JomnymieHsl  (akTHUecKhe OMIMOKM B coJepkaHuu pedepaTa; OTCYTCTBYIOT
BBIBO/IBI.

OneHKa «HEYTOBJIETBOPUTEIbHO» — TeMa pedepaTta HE pacKpbITa,
OOHApy’>KMBAeTCsl CYIIECTBEHHOE HEMOHMMaHue TNpobieMbl win pedepar He
NpeICTaBJICH BOBCE.

Kpumepuu oyenku keiic-3adanusn

Pe3ynbpTaT BBITTONHEHHS Keic-3aaHusl OLEHUBAETCS C YYETOM CIIECTYIOIINX
KPUTEPUEB:

— TOJHOTA MPOPAOOTKHU CUTYAIINH;

— TIOJHOTA BBITIOJIHEHUS 3aaHUS;

— HOBHU3HA U HEOPJMHAPHOCTH MPECTABICHHOTO MaTepuaia U pelieHU;

— NEPCHEKTUBHOCTh U YHUBEPCAIbHOCTH PELICHUI;

— yMEHHUE apryMEHTHPOBAaHO 0OOCHOBATH BEIOPAHHBIN BAPUAHT PEIICHUS.

Ecnu pe3ynbTaT BBITIONHEHHS KEWC-3a/1aHUSI COOTBETCTBYET 0003HAYCHHOMY
KpUTEPHI0, 00YUaAIOIIEMYCsl TPUCBAUBAETCs OJMH 0as (3a KaXKIblid KpuTepuid mo 1
Oamy).

OrneHka «OTIUYHOY» — MpU Habope 5 6amioB.

Orenka «xopoioy — npu Habope 4 6aIoB.

OrneHka «yJ0BIETBOPUTEIBLHO» — IMPU HAOOpe OaIoB.

OneHka «HEeyA0BIETBOPUTEIIBHOY — IIPU HAbope 2 Oaios.

Kpumepuu OUEHKU 3HaHUU npu npoeedenuu IK3amena
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OueHka «OTIUYHO» BBICTABISIETCS OOy4YaroleMycs, KOTOpbI o0nanaer
BCECTOPOHHHUMH, CUCTEMATU3UPOBAHHBIMU M TIJIYOOKMMH 3HAaHUAMHM Marepuaia
y4eOHOM IpOrpaMMbl, yMEET CBOOOAHO BBINOJHATH 3aJaHHs, MPETyCMOTPEHHbBIE
y4eOHOM MpOrpamMMoOi, YCBOMJ OCHOBHYIO M O3HAKOMMJICA C JOINOJHHUTEIbHOMN
JTUTEpaTypor, PEeKOMEHJI0BaHHOW yueOHOU mporpammoi. Kak mpaBuiio, oreHka
«OTJIMYHO» BBICTABISIETCA OOYYaIOIIEMYCSl YCBOMBILEMY B3aUMOCBSI3b OCHOBHBIX
MOJIOKEHU W TOHSITUW NUCIUIUIMHBI B WX 3HAUYCHUHU [JIs TIpuoOpeTaeMoi
CHEIUANbHOCTH, TMPOSIBUBLIEMY TBOPYECKHE CHOCOOHOCTM B MOHUMaHUW,
U3JI0)KCHUU u HCII0JIb30BaHUHU y4eOHOTO Marepuania, IIPaBUILHO
00OCHOBBIBAIOIIEMY TPUHATHIE PEIICHUS, BIAJCIONIEMY Pa3sHOCTOPOHHUMHU
HABBIKAMU U TIPUEMaMH BBITIOJIHEHUS MPAKTUYECKUX PadoT.

OueHka «XOpOIIO» BBICTABIsAETCA oOOydaromeMmycs, OOHapYy>KUBIIEMY
NOJIHOE 3HAHUE MaTepuaja Y4eOHOW NPOrpaMMbl, YCIEUIHO BBITOJHSIOMIEMY
OpelyCMOTPEHHbIE Y4YeOHOW NpOrpaMMoOM 3alaHus, YCBOMBIIEMY MaTepHual
OCHOBHOM JIUTEpaTyphl, pPEKOMEHI0BaHHON y4ueOHOM mporpammoii. Kak mpasuio,
OLICHKA «XOpOLIO» BBICTaBJISIECTCS oOyJaromemycs, [IOKa3aBUIEMY
CUCTEMATU3UPOBAHHBIM XapakTep 3HAHUW MO JUCHUIUIMHE, CIOCOOHOMY K
CaMOCTOSITEJIbHOMY TIOMOJIHCHUIO 3HAHMN B XOA€ JajbHelIeld ydeOHOW u
npodeccuOHaIbHON NIeATETbHOCTH, MPABUIBLHO MPUMEHSIONIEMY TEOPETHUYECKHE
IIOJIOKEHUSL IIPU PELICHUHM IMPAKTUYECKUX BONPOCOB M 3aJay, BIAJACIOLIEMY
HEOOXOIMMBIMU HaBbIKAMU U MTPUEMaMU BBITIOJIHEHUS MPAKTUYECKUX PadoT.

OneHka «yIOBIETBOPUTEIBHO» BBICTABISIETCS OOydYarOMIEeMyCs, KOTOPBIH
nokasajl 3HaHHME€ OCHOBHOIO MaTepuaja ydeOHOH mporpamMmbl B 0OOBEME,
JI0OCTaTOYHOM M HEOOXOJIHUMBIM JIJIsl JajdbHEHIIeH yueOrl U mpeactosiieil paboThl
[0 CHEUHUAIBHOCTH, CIIPABWICS C BBIIOJHEHUEM 3aJaHUN, IPEIyCMOTPEHHBIX
y4eOHOM TporpaMMoi, 3HAKOM C OCHOBHOM JIMTEPAaTypoOl, PEKOMEHIOBaHHOM
yueOHOM  mporpammoii. Kak  mpaBuiio, OIEHKAa  «YyJIOBJICTBOPHUTECIHHOY
BBICTABIISIETCSl  00y4arolmeMycsi, JTOMYCTUBIIEMY IOTPEHTHOCTH B OTBETaX Ha
HK3aMEHE WM BBIMOJIHEHUU SK3aMEHAIIMOHHBIX 3aJaHul, HO 00JanaimeMy
HEOOXOMMBIMU 3HAHUSIMU TIOJ] PYKOBOJICTBOM TMIpEToOjaBaTeis IJIsi YCTPaHECHHUS
OTUX TMOTPEUIHOCTEH, HAPYLIAIOUIEMY IIOCIEAOBATEIIBHOCTh B M3JI0KCHUU
y4eOHOTO MaTepualia W UCIHBITHIBAIOIIEMY 3aTPyIHEHUS TPU BBIMOJIHECHUU
MPaKTHYECKUX PadoT.

OneHka «HEYJOBIETBOPUTEIBHO» BBICTABISIETCA oOOydarouiemycs, He
3HAIOIIEMY OCHOBHOW 4acTH MaTepuaja ydyeOHOUW MporpamMMbl, JOIMYCKarOLIEMY
MPUHUIUNHAIbHBIE OIIMOKA B  BBINOJHEHUH MPEAYCMOTPEHHBIX y4eOHOMU
MPOrPaMMOi 3aJjaHui, HEYBEPEHHO C OOJBIITMMU 3aTPYTHEHUSMH BBITTOJTHSIOMEMY
npaktudeckue pabotel. Kak mnpaBuio, OIEHKA «HEYIOBIECTBOPUTEIHLHOY
BBICTaBJISIETCSl O0YyYaIOIIEMYCs, KOTOPbIA HE MOXXET MPOJOJKUTh O0YyYEHUE WIH
INPUCTYIUTD K JEATEIbHOCTH MO CHEIHAIBHOCTH 10 OKOHYaHUM YHHBEpcHUTETa 0€3
JOTIOJIHATEIIBHBIX 3aHITUM IO COOTBETCTBYIOIIEH TUCIUILIMHE.

8 IlepeyeHb OCHOBHOW M TONOJHUTEILHOI JTUTEPATYPbI

OcHoBHas1 yyeOHas auTeparypa:
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1. Ananu3 nansbix : yue0.mocodue / T.A. Kpamapenko, T.1O. I'pyouu, JI.A.
[laBnoB, T.B. Jlykesnenko. — Kpacnomap : KyOI'AY, 2018. — 126 c. Pexum
J0CTyna:
https://edu.kubsau.ru/file.php/118/Uch_posobie _AnalizDannykh 2017 na_pechat
~368337_v1_.PDF

JlonoiHMTEIbHAS y4eOHas JIUTepaTypa:

1. Makkunnu, YacPython u ananu3 manHeix / YacMakkunnu ; nepeBon A.
CnunakuHa. — 2-¢ u3n. — Caparos : [Ipodobpazosanue, 2019. — 482 ¢. — ISBN
978-5-4488-0046-7. — Tekct : DJIEKTPOHHBIA // DIEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/88752.html

2. Hectepos, C. A. VHTemiekTyalbHbI aHAlW3 JAHHBIX CpeicTBaMu MS
SQL Server 2008 / C. A. HectepoB. — MockBa : WuTepHeT-YHHUBEpPCUTET
Nudopmanmonnsix Texuonorut (MHTYUWT), 2016. — 303 c. — ISBN 2227-
8397. — Tekct : »neKTpOHHBIN // DnaeKkTpoHHO-OMONHMoTeuHass cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/62813.html

O Ilepeyenb pecypcoB MH(OPMANMUOHHO-TETEKOMMYHNUKAIMOHHON ceTH
«AHTEpHET»

ITepeuens ObC
Ne HaumeHoBaHue TemaTuka CcebLika
1. | IPRbook VYuusepcansuas | http://www.iprbookshop.ru/
2. | OOpa3oBaTenbHBI TOpTa VYuuBepcanbHasi | https://edu.kubsau.ru/
Ky6l'AY

PexomeHnyeMble HHTEPHET CAWTHI:
— obOpazoBatenbHbii Toptan KyOol'AY [Dnekrponnsii pecypc]: Pexum
nocryma: http://edu.kubsau.local

— marepuansl  HamuonansHoro OrtkpeiToro YHuBepcuteta <« HTyuT»
[DnexTponHbIH pecypc]: Pexum gocryna: http://www.intuit.ru

10 MeTtoguyeckne YyKa3aHusl [JI OOyYalOUIUXCA MO OCBOEHHUIO
AUCUMILTHHBI

K HOpMaTHBHO-METOANYECKUM JOKYMEHTAM U MaTepHuajaM,
o0ecreunBaroOmMuM Ka4eCTBO MOATOTOBKH O0YYaIOIMUXCs, OTHOCSTCS:

[InKy6I'AY 2.2.1 «PabGouast mporpaMMa TUCITUTUTHHBI, TPAKTUKH.

[InKy6I'AY 2.5.1 «Tekymuii KOHTPOJIb YCIIEBAEMOCTH U MTPOMEKYTOUHAS
aTTecTalus 00y4arouuxcs.

MU KyoI'AY 2.5.2 «Kpurepuu OLIeHKH KaueCcTBa 3aHATUI».

[InKy6I'AY 2.5.4 «KonTakTHas paboTa 00y4aroOUUXCs ¢ MeIaroruuecKuMu
pabOTHUKAaMH OpraHU3aluy U (WJIK) JIMIAMU, IPUBIEKAEMbIMU OpPraHU3aluei K
peanuzanuu o0pa3oBaTENIbHBIX MPOrPAMM HA UHBIX YCIIOBUIX).
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Ilepeyenp  y4eOHO-METOAMYECKON  JIMTEPATYpPbl 1O  OCBOCHHIO
AUCHUTLTHHBI:
1. T'py6uu T.FO. Ananu3 nansbix : npaktukyMm / coct. T. YO. I'pyouy, /1. A.
[TaBnog. - Kpacnonap: KyoI'AY, 2015 — 193 c., 150 3k3.,
http://edu.kubsau.ru/file.php/118/01_Metodichka_AD_2015_peredelannajal.pdf

2. laBnoB [I.A. AHanu3 JaHHBIX : METOA.PEKOMEHJALMU MO OpraHu3aluu
KOHTaKTHOM M caMmocTosTeNbHOM paboThl / coct. [. A. IlaBnoB. — Kpachoaap :
Ky6I'AY, 2020. - 31 c. — Pexum JOCTYTIA:
https://edu.kubsau.ru/file.php/118/MRpoSR_AnalizDannykh novaja_.pdf

11. Ilepeyenr HHGOPMANMOHHBIX TEXHOJOTHH, HCMOJb3YyeMbIX IMPH
OCYLIECTBJICHHUH 00pa30BaTeJIbHOIO Mponecca M0 AUCHHMIVIMHE, BKJIOYasf
nepeyeHb MPOrPaMMHOIO obdecrevyeHnsi U MHGPOPMANMOHHBIX CHPABOYHBIX
cUCTeM

NudopManimoHHbie TEXHOJOTUM, WCIOJb3YEMbIE TP  OCYIIECTBICHUHU
oOpa3oBaTeilpbHOrO Mpoliecca MO  JUCHUIUIMHE  TO3BOJISIIOT:  00ECTeYHTh
B3aMMOJICHCTBUE MEXKIY YYaCTHUKAMH 00pa30oBaTEeIbHOIO MPoliecca, B TOM YHCIIE
CUHXPOHHOE€ U (WJIM) AaCHHXPOHHOE B3aUMOJICUCTBHUE TIOCPEICTBOM CETH
"Untepner"; ¢dukcupoBath X0J 00pa30BaTEIBLHOTO Tpoliecca, pPe3yIbTaTOB
OPOMEXKYTOYHOM aTTeCTallud MO JUCLHUIUIMHE MW PE3YJIbTAaTOB OCBOCHHUS
o0Opa3oBaTeIbHOM MpOrpaMMbl; OPraHU30BaTh MpOIECC OOpa3oBaHUS MyTEeM
BU3yaJIu3allud  M3ydyaeMod  MHGOpMAIMM  MOCPEACTBOM  HMCIIOJIB30BAHUS
NPE3EHTAIMOHHBIX TEXHOJOTHI; KOHTPOJUPOBATH PE3YJIbTaThl OO0y4YeHUs Ha
OCHOBE KOMITBIOTEPHOI'O TECTUPOBAHUSI.

11.1 IlepeyeHb MPOrPaMMHOI0 O0ecneYeHH I

Ne | HaumeHoBaHue KpaTtkoe onucanue

1 Windows OnepanroHHas cucTeMa

2 Office [TakeT o(UCHBIX MPUITOKEHUN

3 INDIGO CucrtemMa s TPOBEJICHUS TECTHUPOBAHUSA
oOydJaromuxcs

4 Anaconda 3 Cucrema niis paboOThl ¢ aHAIM30M JTAHHBIX
(6becmutatHO JUIST WHIUBHTYaJIbHOTO
UCIIOJIb30BAHMS)

11.2 IlepeyeHb cOBpeMEHHBIX MPO(PEeCCHOHAIBHBIX 023 JaHHBIX,
HH(GOPMALMOHHBIX CIIPABOYHBIX M MOMCKOBBIX CHCTEM

Ne HaumenoBaHue Temaruka JIeKTPOHHBIN aJipec
1. | Hayunas AICKTPOHHAS VHuBepcanbHas https://elibrary.ru

o6ubnuoreka

«eLIBRARY.RU»
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11.3 doctyn K ceTn

HNurTepHer

Hoctyn k cetu HMHTEpHET, OOCTYNl B 3JEKTPOHHYIO HH(POPMALIMOHHO-
o0pa3oBaTeIbHYIO CPEely YHUBEPCUTETA

12 MaTepuajnbHO-TeXHUYECKOE

o AMCIMUIIJINHE

obdecrieueHue

IS o0yueHus

[InaHupyembie MOMEIIEHHS AJI MPOBEACHUS BCEX BUAOB YUEOHOMU

ACATCIIbHOCTHU
Ne | HaumenoBanue yueOHbIx | HanMeHoBaHMe mOMeIIeHUN Anipec (MECTOTIONIOKEHHE)
I/I|  NpeAMETOB, KypcoB, JUTSI TIPOBEJICHUSI BCEX BUJIOB | TIOMEIICHUH JIJIsl TPOBEICHUS
TUCLUMILIUH (MOLyIel), y4eOHOU eATENbHOCTH, BCEX BHUJIOB y4eOHOM
MPAKTUKH, UHBIX BUJIOB | TMPEIYCMOTPEHHOU y4eOHBIM JeSITeNIbHOCTH,
y4eOHOM J1eATeNbHOCTH, IIJJAHOM, B TOM 4YHUCJIE IPelyCMOTPEHHON y4eOHbIM
MPEAyCMOTPEHHBIX MTOMEILEeHUs s IUTAHOM (B Clly4yae peanu3aiiu
y4eOHBIM IJIAHOM CaMOCTOSITENIbHOM paboThL, ¢ | 00pa3oBaTEeNbHON MPOTrPaMMBI B
00pazoBaTebHON yKa3aHHEM TIEPEUHsI OCHOBHOTO| CETeBOM (popme JOTIOTHUTEIIHHO
MIPOrpPaMMBbI o0opynoBaHus, yueOHO- yKa3bIBaeTCsl HANMEHOBAHUE
HaTJSIIHBIX IT0COOUH Opra"u3zaiuu, ¢ KOTOpoi
U UCTIOJIb3yEMOTO 3aKJIIOYEH J0TOBOP)
MIPOTrPaMMHOTO 00eCTIeueHUs
1 2 3 4
1 AHanM3IaHHBIX ITomemenne Ne216 DK, mocamouHbIx 350044, KpacHomapckuii Kpaif, T.

MecT — 30; wromans — 41,8kB.M;
yueOHast ayAUTOPHUs JUI IIPOBEIECHUS
3aHATHI CEMHUHAPCKOTO THUIIA,
KypCOBOT'O IPOEKTUPOBAHUS
(BBINIOJTHEHUS KYPCOBBIX padoT),
TPYIIOBBIX U MHAUBHUyaJIbHBIX
KOHCY/NbTAINH, TEKYIIEro KOHTPOJIS
U [IPOMEXYTOYHOM aTTEeCTalUH.
TexHI4YECKNE CpeCcTBa O0yUCHHUS
(xommproTep nepcoHanbHbIi — 10
IIT.);
noctyn K cetu «HTepHeT;
JOCTYII B 3JIEKTPOHHYIO
“H(POPMAMOHHO-00pa30BaTENEHYIO
Cpeny yHUBEPCHUTETa;
CreaIn3upOoBaHHas MeOenb
(yuebHast mocka, yaeOHast MeOeIh)
nporpammeoe obecreuenue: Win-
dows, Office, INDIGO.
Anaconda 3

ITomemenne Ne215 DK, mocamouHbIX
mect — 20; Tiommans — 44KB.M;
yueOHast ayIUTOPHUS TS TIPOBEICHUS
3aHATHI CEMHUHAPCKOTO THIIA,
KYpCOBOT'O IPOSKTHPOBAHHS

(BBIOJTHEHUSI KYPCOBBIX pador),

Kpacnonap, yn. um. Kanununa, 13
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TPYIIIOBBIX U WHIUBUIYATbHBIX
KOHCYNbTAIHH, TEKYIIEro KOHTPOJIS
Y MPOMEKYTOYHOH aTTeCTAIMH.
TexHUYECKUE CPeICTBAa O0yUCHUS
(xommbroTep nepcoHanbHbI — 10
IIT.);
noctyn k cetn «HTepHETY;
JIOCTYTI B DJICKTPOHHYO
UH(POPMAIMOHHO-00Pa30BaATENbHYO
Cpelly YHUBEPCHUTETA,;
CIIeIMAT3UPOBaHHAS Mebeb
(yueOHas nocka, yueOHas MeOeIb)
nporpammHoe obecrneuenue: Win-
dows, Office, INDIGO.
Anaconda 3

[Tomemenue Ne5 3K, mocagounbix
MecT — 20; miomans — 40,6kB.M;
ydeOHast ayIuTOpHs JUIsl IPOBEICHHS
3aHATHH CEMHHAPCKOTO TUTIA,
KypPCOBOT'O TPOEKTUPOBAHUSI
(BBINIOJTHEHUS KYPCOBBIX pador),
rpyHNIoBbIX U THAWUBUAYAJIbHBIX
KOHCYJIbTAIIMH, TEKYILEro KOHTPOJIS
Y TIPOMEXKYTOUYHOM aTTECTALUH.
KOHAMLIMOHEp — 1 TMT.;
TEXHUYECKUE CPEICTBA 00yIEeHUsI
(cereBoe obopynoBanue — 1 mrT.;
KOMITBIOTEp MepPCOHaIbHBIA — 9
IIT.);

JocTyn K cetd «MHTepHeT»;
JOCTYII B 3JIEKTPOHHYO
HUH(POPMALMOHHO-00pa30BaTENbHYIO
Cpelly YHUBEPCUTETA;
CrielMaa3upoBaHHas Mebenb
(yueOHas nocka, ydeOHas MeOeJIb)
nporpammuoe obecreuenue: Win-
dows, Office, INDIGO.
Anaconda 3

TTomemenne Ne310 DK, mocagodHbIx

MecT — 167; mromans — 157,1kB.M;

y4deOHas ayIUTOpHs JUIs IIPOBEACHUS
3aHATHIA JICKIUOHHOTO THIIA.

Conur-cucrema — 1 1T,
nmabopaTopHoe 000pyIOBaHUE
(tmeitep — 1 mwT.;);
ClIeIIMaT3UPOBAaHHAS
Mebenn(yuaeOHas Jocka, yaeOHas
Me0enb);

TEeXHUYECKUE CPEJICTBA O0YICHUS,
Ha0OpHI IEMOHCTPAIIHOHHOT O
000pynoBaHUS U yIeOHO-HATIISTHBIX
mocobuit (HOyTOYK, IIPOEKTOP,
9KpaH);
nporpammeoe obecreuenue: Win-
dows, Office.

TTomemenne Ne310 DK, miomans —
3,6KB.M; TIOMEIICHUE TSl XpaHSHHUS U
MPOPUIAKTUIESCKOTO 00CTYKHUBAHHUS
yaeOHOro 000pymOBaHUS.
JlabopaTopHoe 00opyJ0BaHHE
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(mnetiep — 1 mrt.;);
TEXHUYECKHE CPEIICTBA O0YICHUS
(cereBoe obopynoBanue — 1 mr.;
aKycTuueckas cucremMa — 1 IiT.;

MUKpooH — 2 mT.).

TTomemenue Nel12 3P, mocamouaHbIx
MecT — 96; miomans — 49,7kB.M,
ydeOHast ayIUTOpHUs JUIsl IPOBEICHHS
3aHATHH JISKIMOHHOTO THIIA, 3aHATHH
CEMUHAPCKOr0 THITa, KYpPCOBOT'O
MPOCKTHPOBAHUS (BBITIOTHEHUS
KYPCOBBIX padoT), TPYNIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIBTAITUH,
TEKYIIEro KOHTPOJIS 1
MPOMEKXYTOYHOH aTTECTalNH.
Crnienmanu3upoBaHHas MeOenb
(yueGHast nocka, yueOHas MeOenb);
TEXHUYECKHE CPEICTBa 00yUYeHUs,
Ha0OpPbI IEMOHCTPAIIMOHHOTO
000pyIoBaHus U y4eOHO-HATIISTHBIX
nocoOuit (HoyTOyK, IPOEKTOp,
9KpaH);
nporpammuoe obecrieuenue: Win-
dows, Office.

ITomemenue Ne4 DK, momanps —
31,1kB.M; TOMEIIEHHE AJIS XPAHEHUS
U MPOQHITAKTUYECKOTO
o0cnyXuBaHHsI y1eOHOTO
000pyI0BaHUS.
KOHJIUIIMOHEp — 2 IIT.;
nabopaTopHoe 000pyIOBaHUE
(urkad mabopaTopHbiit — 1 mwiT.;
Habop nabopaTopHbIil — 1 mT.;);
TEXHUYECKUE CPEICTBA O0YUCHUS
(mpunTep — 1 mrt.;
mpoexTop — 1 mr.;
MUKpooH — 1 mrt.;
nom — 4 mr.;
cepBep — 1 mT.;
HOocuTeNnb nHpopmary — 1 1mrT.;
KOMTBIOTEP MePCOHATBHBIN — 15
IIT. ).

TTomemenne Ne4 DK, momans —
9,1xB.M; IOMeTIIeHne sl XpaHEeHUS U
MPOPUIAKTHIECKOTO 00CTYy)KHBaHUS

yaeOHOro 000opymoBaHUs.
CININT-CHUCTEMA — 2 IIT.;
mTaTuB — 1 IT.;
nmabopaTopHOe 000pyI0BaHNE
(mkad mabopaTopHbIii — 2 mIT.;
CTeH[ TabopaTOpHBIA — 4 mIT.;);
TEXHUYECKUE CPEJICTBA O0YUCHUS
(oxpanH — 1 mt.;
ceTeBoe 00opyIoBaHUEe — 5 IT.;
cepep — 6 miT.;
KOMITBIOTEP MePCOHATBHBIA — 2
IIT. ).

Ananus gaHHBIX

ITomemnienune Ne206 DK,

350044, KpacHonapckuii Kpai,
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mocago4abix Mmect — 20;
miomaas — 41KkB.M;
HIOMEIICHUE JUTS
CaMOCTOSATEIbHON PaOOTHI
TexHuueckue cpeacTna
00yueHus (KOMIbIOTED
HepCOHaNbHBIN — 9 1IT.);
noctyn Kk cetu «MHTEpHETY;
JOCTYI B 3JICKTPOHHYIO
UH(POPMALMOHHO-
00pa3zoBaTeNbHYIO CpEy
YHHUBEPCHUTETA,
CrienMaTn3upoBaHHas MeOeIb
(yueOHast mebenp).
[Iporpammuoe obecnieueHue:
Windows, Office,
CTeHATH3UPOBAHHOE
JIMIIEH3UOHHOE U CBOOOIHO
pacrpocTpaHsemMoe
MporpaMMHOE oOecrieueHme,
Mpe1ycCMOTpeHHOE B paboueit
nporpaMme

r. Kpacnonap, yi. um.
Kanunauna, 13
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