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Pabouass mporpaMma IHUCHUIUIMHBI «AHAIW3 JTaHHBIX» pa3paboTaHa HAa OCHOBE
dI'OC BO 38.03.05 busnec-undopmaTruka yTBEPKJACHHOTO NMPUKa3oM MuHucrtep-
ctBa oOpazoBanus u Hayku PD ot 29uronsa 2020 r. Ne 838.

ABTOD: -
K.().-M.H., IOLIEHT =7 J.A.IlaBnoB

Pabouast mporpamma oOCyXI€Ha M PEKOMEHAOBaHA K YTBEPXKICHHUIO PEIICHHUEM
kadeapbl CUCTEMHOr0 aHaju3a U 00paboTku nHdopmaruu ot 18.04.2022r., mpo-
TOKOJ Ne8.

3aBenyromuii kadenpoit ' 4 ' ' / T.I1. bapaHoBckas
H.3.H., mpodeccop P~

Pabouas nporpamMma o100peHa Ha 3acelaHul METOJUYECKON KoMuccuu (pakynbrera
NpUKIaAHON nHDOpMaTHKH, TpoToKo Ne§ ot 25.04.2022.

[Ipencenarens /
METOJUYECKON KOMUCCHH [
K.IL.H., TOIIEHT )

T.A. KpamapeHko

PykoBoaurens
OCHOBHOW MPOQeCCHOHATBHON
00pa3oBaTeIbHON MPOrPaMMBbI /f;//. A.E.BocTpokHyTOB

K.3.H., JTOIICHT




1 ]_Ie.]'lb H 3a1a494 OCBOCHUA JUCIIUIIINHBI

Iesab10 0OCBOCHUST TUCIUIUIMHBI «AHATU3 JaHHBIX) SIBISETCS U3YYEHUE TEO-
PETUYECKUX OCHOB M METOJIOB aHalIW3a JAHHBIX, MPUMEHAEMBIX MPU PEIICHUU
MPUKJIAIHBIX 33/1a4 U WUCIIOIB30BAHUS X B COBPEMEHHBIX MH(POPMAIIMOHHBIX CH-
cTeMax.

3agaumn

— U3YYEHHUE METOJIOB CTATUCTUYECKOTO aHAIN3a JJAaHHBIX;

— U3YYEHHUE METOJI0B MHTEIUICKTYJIbHOTO aHaIu3a IaHHbBIX;

— W3Y4YEHHE TMPUHIIMIIOB OpraHU3allid U MPOBEICHUS aHATUTHYECKOTO HC-
CJICIOBAHUSL;

— pellleHHe MPAKTUYECKUX 3aJ1ay, MPOTHO3UPOBAHUE U BHIPAOOTKA PEKOMEH-
JTaITyi.

2 llepeyeHb IUIAHUPYEMBIX pe3yJabTATOB O0y4YeHUs] MO JMCUMILINHE,
COOTHECEHHBIX € INIAHUPYEeMBbIMH pe3yabTaTamMu ocBoeHuss OIIOIIBO

B pe3yabTaTe 0CBOCHUA TUCHHUIIIMHBI (l)OpMI/IpyIOTCH cJIeayromumue KoM-
NEeTCHI UM

OIIK-4 - CnocobeH ncnonb30BaTh UHHOPMAIIMIO, METObI U IPOrPAMMHbBIE
cpeacTBa ee cbopa, oOpabOTKU M aHaiIu3a sl MH(POPMALMOHHO-aHATUTUYECKON
MOJIICPKKY MIPUHSATHS YIPABICHUYSCKUX PEIICHUHA

3 Mecto qucuumiunsl B cTpykrype OIIOIIBO

«AHannu3 DaHHBIX» SIBISETCS OUCHUILIMHON 00s3areiabpHoil yactu OITOIIBO
MOATOTOBKU oOywaromuxcsi mo HampasiaeHuto 38.03.05 «busznec-undopmaTukay,
HaIpaBJICHHOCTh «AHAJIU3, MOJEIUPOBaHHWE M (POPMHUPOBAHUE HHTETPATHLHOIO
MPEACTABICHUS] CTpAaTeTUd U I1eNield, OW3HEeC-MPOIECCOB W HUH(POPMAIMOHHO-
JIOTUYECKON MHGPACTPYKTYPHI MPEANPUITUN U OpPTaHU3AIHIN.

4 OobeM aucnumnannbl (144 gaca, 4 3a4eTHBIC CTUHUILIBI)

. O0OBeM, yacoB
Bunpt yueOHoi paboThI
Ounas 3aoyHas

KonTakTHas padora 69 -
B TOM YHCIIE:
—ayJauToOpHas 1O  BHJAM 66
y4eOHBIX 3aHATHIA

— JeKIUH 34 -

—— IPaKTHYECKHE - -

— nabopaTopHbIe 32 -




O0beM, yacoB

Bunst yueOHoI paboTh

Ounas 3aouHasn
—— BHEAYIUTOPHAS 3 -
—3ay4er -
—— 3K3aMeH 3 -
—— 3aIllUTa KypCOBBIX )
pabor
CamocrosiTesibHas padora 75
B TOM YHCIJIE:
— KypcoBas paboTa - -
——TIPOYHME BHIBI CaAMOCTOSI- 75 )
TEIHLHON pabOTHI
HToro mo xucuuminHe 144 -

B TOM 4uciie B GopMe MpaKTH-
YeCKOI ITOATOTOBKHA

5 Coaepxxanue TUCUMILIUHBI

IIo nroram HN3y4aCMOro KypcCa CTYACHTBI CA1Aal0T 9K3aMCH.

JlucuuiuinHa u3yvaercs Ha 3 Kypce, B 5 ceMecTpe.

Conep:kanue ¥ CTPYKTYpPa IMCHHUIIMHBI 10 0YHOH (popMe 00yUeHUs

° Buabl yueOHoii padoThI, BKIIOYAs CaAMO-
g = CTOSITEJILHYIO PadOTY CTYA€HTOB U TPY/A0-
No HaumenoBanue temsl o E ? €MKOCTb (B 4acax)
/ C YKa3aHHEM OCHOBHBIX g5 S [Mpaktu- | Jla6o- C
i} BOIIPOCOB i ; 3 Tex YeCcKHue | parop- amMocTo-
&= 1005071 STENbHAs
& 2 3aHATHS HEIE paGota
3aHATHS
OcHoBbl Python u anaimsa
JAHHBIX
BBenmeHne M OCHOBBI CHH-
Takcuca. CIIUCKM U IUKIBL
Onepanmu ¢ TabnUIIaMHU.
VYcnoBusa n ¢yHkuuu. bub-
1 | nuorekaPandas s anmamuza | OIIK-4 | 5 6 - 6 12
NAaHHBIX. OTambl aHaju3a
naHHbIX. [IpenBapurenbHas
0o0paboTKa MaHHBIX. AHAIU3
JTaHHBIX U O(OpMIICHHE pe-
3ynpTaroB. [loHsTne M Me-
tonbl «BigData»
IIpeno6padoTka 1aHHBIX
2 | Pabora ¢ mpomyckamu. 13- OIlK-4 | 5 6 4 15
MEHEHHUE TUIIOB JaHHBIX.




° Buabl yueOHol padoThl, BKJIOYAsA CaMO-
E = CTOSAATEJIbHYIO PadoTy CTYA€HTOB U TPY/AO-
Ne HaumenoBanue Tembl 9 E ? €MKOCTb (B 4acax)
n/ C YKa3aHHUEM OCHOBHBIX g & S IMpaktu- | Jlab6o- C
I BOIIPOCOB = = > YyecKkue | parop- aMocTo-
22 | O Jlexmm ATeIbHAs
& 2 3aHSATUS HBIE pabota
3aHATUS
[Touck nmybmukaros. Kare-
ropu3anus JaHHBIX.
Busyanu3zanusi JaHHBIX U
HCCJIeI0BATEILCKHA aHa-
JIN3 TaHHBIX
Busyanuzanusi JaHHBIX C
MOMOILBI0 TUCTOTPAaMM U
3 | AIHKOB C ycamH. Nzyuenue OmK-4 | 5 6 6 15
cpe3oB nmaHHbIX. Haxoxne-
HUE B3aMMOCBS3€H pa3HBIX -
napameTpoB B JIaHHBIX.
O0venunenne tadmurn. Ilo-
TydeHue BBIBOJIOB o
CTPYNIHUPOBAHHBIM JTaHHBIM.
CratucTuyeckuii aHaau3
AAHHBIX
N3yuenne 0ObEKTOB U UX -
4 B3aMMOCBS3€i MeToAaMu OmK-4 | 5 8 8 16
CTaTUCTUKU. BIOOpKHU U
CTaTHCTUYECKasl 3HAYH-
MOCTh. BrIsiBnienue u oopa-
00TKa aHOMATHH.
OcHOBBI MALIHHHOTO 00Y- -
YyeHust
5 | Mogenmu wmammHHOTO 00y- | OIIK-4 | 5 8 8 20
yeHus. OIEHKH KaydecTBa
o0y4eHwusl.
Hroro | 34 | - | 32 | 718

6 IlepeueHb yueOHO-MeTOAMYECKOT0 00ecTieYeHus1 Al CAMOCTOSITeIbLHOM pa-
00ThI 00yYAOIIUXCH 110 AUCIHUTIIHHE

Meroanueckue ykazaHus (IJ1s1 CaMOCTOSITENHHOM PabOThI)
1.T'pyonu T.}O. Anamu3 nansbix : npaktukym / coct. T. FO. I'pyouu, 1. A.

[TaBmoB. -  Kpacnomap: Kyol'AY, 2015 - 193 ¢, 150 ok3.,
http://edu.kubsau.ru/file.php/118/01 Metodichka AD 2015 peredelannajal.pdf

2. [TaBnoB JI.A. AHanu3 NMaHHBIX : METOJ.PEKOMEHAAIIMN IO OpraHu3aIlluu
KOHTAaKTHOW W caMocTosiTeNibHOW paboTel / coct. [I. A. IlaBmoB. — Kpacho-



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

nap :Kyol'AY,

2020. —

31

C. -

Pexxum

J0CTyMa:

https://edu.kubsau.ru/file.php/118/MRpoSR AnalizDannykh novaja .pdf

7/ @OoHJ OLEHOYHBIX CPEICTB /Jisi NMPOBeAeHHsI NMPOMEXKYTOUHOH aTTe-

CTaluHu

7.1 IlepeyeHb KOMIIETEHUHH ¢ YKa3aHUeM ITanoB ux GopMuUpoBaHus B

npouecce 0CBOEHHsI 00pa30BaTeJbLHOMH MPOrPaMMbI

*Dtan popMUpoBaHUS KOMIIETCHIIUA COOTBETCTBYET HOMEPY CeMecTpa

Howmep ce-
Mectpa*

Oranbl GOpMUPOBAHUS U POBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMITETESHITUI
10 JUCHMIUIMHAM, ITpakTUKaM B riponecce ocBoeHust OITOITBO

OIIK-4Cnocoben ucnonv3osams uHopmayuio, Memoobl U NPOSPAMMHble cpedcmsa ee cobopa, 0opabom-
KU U GHAIU3A 0151 UHPOPMAYUOHHO-AHATUMUYECKOU NOOOEPIHCKU NPUHAMUSL YRPAGLEHYECKUX PeuleHUll

HNudopmartuka

Ananuz oanHvix

YyeOHnas npakTtruka:O3HaKOMHUTENbHAs MTPAKTHKA

HudopmanmoHHble TeXHOJIOTHU

MaremaTH4eCKHE METOIBI B SJKOHOMHKE

I/IH)KGHCpI/ISI 3HAaHUU U HMHTCJIJICKTYAJIbHBIC CUCTEMBI

WNudopmarnmonHas Ou3Hec-aHAINTHKA

OO|IN|PDWININ|F-

IMoxroroBka K mpolieIype 3allUThl U 3aIlIUTa BBIMTYCKHOW KBAJTU(UKAITMOHHON pab0ThI

7.2 Onucanmne noka3arteJsieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHUMI Ha
Pa3JIMYHbIX 3Tanax ux popMupoBaHus, ONMCAHUE IIKAJIbI OLEHUBAHUS

[Inanupyemelie
pe3yJIbTaTh
OCBOEHHS KOM-
MeTeHIny (1MH-
JUKATOPBI 70~
CTH)KEHUS KOM-
TIETEHITNH )

YpoBeHb OCBOEHUS

HEYJIOBJIETBOPHU-
TEJIBHO
(MUHMMAaTBHBIN
HE JIOCTHTHYT)

YIIOBIIETBOPH-
TETHHO
(MUHUMATB-
HBI{, TOPOro-
BEI)

XOpOILIO
(cpennmii)

OTJINYHO
(BBICOKUIT)

OrneHounoe
CPEJICTBO

OIIK-4 Cnocoben ucnonvsosams uHhopmayuio, Memoobvl U npocpammHvle cpedcmesa ee coopa, 0opabom-
KU U GHAIU3A ONISL UH(DOPMAYUOHHO-AHATUMUYECKOU NOOOEPIHCKU NPUHSAMUSL YIPAGILEHYECKUX PEULeHUT

OIIK-4.1 TIlo-
HUMaeT poiib
uHpOpMaIUK B
nporuecce
TPUHSATHS
yrpaBJieH4e-
CKHX pelIeHHUH
U TPOBOIUT
OIICHKY ee
CBOWCTB

VYpoBeHb 3Ha-
HUM HIXKE MU-
HUMaJIbHBIX
TpeOOBaHMIA,
UMENIH MECTO
rpyOble ommuo-
Kd

MuHuManbHO

JIOIy CTUMBII

YpOBEHb 3Ha-
HUW, Jomyuie-
HO MHOTO He-
rpyObIX OIIH-
0ok

VYpoBeHs 3Ha-
HMII B 00BEME,

COOTBETCTBY-

IOOleM  Tpo-
rpaMMe  TOj-
TOTOBKH, JO-
MyIEHo  He-
CKOIBKO  He-

rpyObIX oOmmm-
0ok

VYpoBeHs 3Ha-
HHA B 00BEME,

COOTBETCTBY-
IOeM  Tpo-
rpaMMme  TOj-
rOTOBKH, 0e3
OIIMOOK

Pedepar, TeCT,
nmabopaTopHas
pabora, Kelc-
3aJiaHue, HSK3aMeH
(Bompochel u 3aja-
HUS)



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

[Tnanupyemsie
pe3yibTaThl

YpoBeHb OCBOEHUS

OCBOCHHSA KOM- | yey 0B 1eTBOPH- YAOBJCTBOPH- OlerouHOe
NETCHIMH (MH- TEIBHO TCIIBHO XOPOILIO OTJINYHO CPEICTBO
JUKATOPBI 0~ | (MuHMMANbHBIH (MI:IHHMML_ (cpenuwmit) (BBICOKHIA) b
CTHDKCHHS KOM- | ye noCTHIHYT) HBIN, HIOPOTO-
TICTCHIINH) BbIH)

Ilpu pemenun | IIpoaeMoH- IIponemon- ITponemon-
OIIK-4.2 CTaH/APTHBIX | CTPUPOBAHBI CTPHPOBAHBI CTPHPOBAHBI
[Mpumensier 3aja4 HE TPO- | OCHOBHBIC BCE OCHOBHBIC | BCE OCHOBHBIC
COBPEMEHHBIC | IEMOHCTPHPO- | YMEHHUsS,  pe- | YMCHHUS,  pe- | YMEHHs,  pe-
NporpaMMHBIC | BaHbl ~ OCHOB- | IIEHBl ~ THIIO- | IIEHBI BCE OC- | IICHBI BCE OC-
cpencTaa W | HbIC YMCHUs, | BbIE 3aJayd C | HOBHbIC 3a/la- | HOBHbIC 3aja-
METOABI  JIISl | MMEITU  MECTO | HErpyObIMHU Yl € HErpy- | YU C OTACIb-
cbopa, oOpa- | rpyOble omuob- | ommOKamu, OblMH  OwMO- | HBIMH  HeCy-
O0OTKM ¥ aHa- | KU BBITIOJTHECHBI KaMH, BBINOJ- | IIECTBEHHBIMHU
m3a  uH)Op- BCE 3aJaHuWs, | HEHbl BCE 3a- | HEJOYETaMH,
Maruu HO HE B TMOJN- | JAHWS B TIOJ- | BBITIOJHEHBI

HOM 00BEME HOM 00BeMe, | Bce 3adaHHs B

OIIK-4.4 [le- HO HEKOTOpBIE | TIOJTHOM 00be-
MOHCTpPHUPYET C HeJloYeTaMH | Me
BO3MOYKHOCTh
IIPOrPaMMHOM
peanuzanuu
9KOHOMHKO-
MaTeMaTuydc-

CKHX METOI0B
A MOJeleH B
cHucTeMax
MOAJIEPKKHU
MPUHATHUS
yIIpaBJIeHYE-
CKUX PELICHUN

7.3 TunoBble KOHTPOJIbHbIE 32J]aHUSI WJIN HHbIE MATEPUAJIbI, HE00XO0-
AUMBbIE Uil OLlEHKHU 3HAHM, YMEHHUIl, HABBIKOB, XapaKTEePU3YIOUIUX 3TAMbI
¢popmupoBanus komnereHuuii B mpouecce ocsoenuss OIIOIIBO

Komnemenyuu: Cnocoben ucnonvszogams unH@opmayuro, memoovl u npo-
2pammHble cpeocmea ee coopa, obpabomxu u anaiuza 0 UHGOPMAYUOHHO-
AHATUMUYECKOU NOO0ePIICKU NpuHsmus ynpasienueckux peutenuti (OITK-4)

Jlabopamopnuie pabomut

1.

A. IlaBmoB. -

Kpacuonap:

Ky6I'AY,

2015

['pyouu T.FO. Ananu3 nanueix : npaktukym / coct. T. FO. I'py6uuy, /1.
- 193 ¢,

150 »9k3.,

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

Ilpumepvr mecmos

Nel (bamt 1)

COBOKYITHOCTD CBEICHH, IOUISKAIINX XPAHEHHIO, ITepeade 00paboTKe U UCTIOIB30BAHUIO B YEIOBEYECKOM AEITENBHOCTH — 3TO. . .

1 O JaHHBIC

2 O obpaboTka nHGopMaLHU
3 O uHdopmanus

Ne2 (1)

CpenHsist BEpOSTHOCTH JOCTYITHOCTH JaHHBIX B IIPOU3BOJIBHBIN MOMEHT BPEMEHH — 3TO IPU3HAK KJIACCU(UKAIIIN:
1 O 110 paboTe ¢ KOHGHUACHINANbHON HH(pOpMaIHeit
2 O 110 YPOBHIO KOH(HICHIMAIEHOCTH

3 O 10 TpeOyeMoii cTeneHy 6e30TKa3HOCTH

Ne3 (1)

Kaknepesoaunrcs Knowledge Discovery in Databases (KDD)
1 O «PACKOIKa» JaHHBIX
2 O HU3BJIEUEHUE 3HAHUI 13 0a3 JAHHBIX

3 O TUPa)XUPOBAaHUE 3HAHUI

Ned (1)

VkakuTe OCHOBHBIE BHJIBI MOJIEIICH:
D IMITUPUYECKHE

D TEOPETHYECKHE

D CMelIaHHbIe

D CTaTHCTUYCCKHUEC

aa b~ W N P

D OKCIIEPUMEHTAJIBHBIC

Ne5 (1)

C xakumu (popMaMH JaHHBIX, KaK PAaBHIIO, PAOOTAIOT METO/(bI AHAIIM3A JAHHBIX:
O CTPYKTYPUPOBAHHBIC H CIA00CTPYKTYPUPOBAHHBIC

O HECTPYKTyPHPOBAHHBIC

O CTPYKTYpUPOBaHHbBIE

O CI1aboCTPyKTypUPOBAaHHbIE

O HECTPYKTYypHUPOBaHHbIE U CTa00CTPYKTYpHPOBAHHbIE

a b~ W N -

Ilpumepot mem pechpepamos

ABC-ananu3

AHanM3 MHOTOMEPHBIX JTaHHBIX

[ToaroToBKa JaHHBIX K aHAJIU3Y

[TpoGnembl n3MepeHus, BOZHUKAIOIINE TTPH BEIOOPE cr1ocoba aHanm3a TaHHbIX
KomrmuiekcHbIi onepaTUBHBINA aHAIU3 UH(DOPMAIIMK XPAHUIIHIL JAHHBIX

AR A

Ilpumep keiic-3a0anusn

[Mpunare ywyactme B copeBHoBanumm Kaggle (https://www.kaggle.com/c/house-prices-
advanced-regression-techniques) o nmpeacka3aHuu 1eH Ha HEABHKUMOCTb.

3aganue:

CkauvaTp J1aracer;

Hcnonb3oBare 1100yI0 MOJeNnb (Hampumep, JMHEHHYIO PErpeccHio) Uisl MOCTPOCHUs
npecKa3aHmsl.



Bonpocs! 1 3agaHus 1Js NPOBECeHUSA NMPOMEKYTOYHOI0 KOHTPOJIS (K-
3amMeHa)

Komnemenyus: CrnocobeH HUCIONb30BaTh MHPOPMALIUIO, METOABI U TPO-
rpaMMHBIE CpelcTBa ee cbopa, oOpabOTKM M aHanmu3a I UHOOPMAIMOHHO-
AHAJTUTHYCCKON TIOJJICPKKH PUHATHS yrpaBieHueckux pemennii(OIMK-4).

BO”pOCbl K IK3ameny

1. ITonsTHE aHaNMM3a JaHHBIX. METOI0JIOTHS aHaIN3a JJaHHBIX.

2. [Toxoap1 K MOIETUPOBAHUIO.

3. [IpuHIMTIEI aHANTA3a TaHHBIX.

4. Tunsl TaHHBIX. MEeTOBI aHAJIN3a JaHHBIX.

5. DTanbl CTATUCTHYECKOTO UCCIICIOBAaHUS.

6. 3amaun ¥ METOABI CTATUCTUYECKOrO aHa/n3a JaHHbIX. IlocTaHoBKa 3amadu
KJIacCU(UKAIIMU U TIPEJICTABIICHUE PE3yJIbTaTOB

7. MeToapl TOCTPOCHUS TIPaBUII KJIaCCU(DUKAITUH

8. AnropuTMm nocTpoeHus 1-mpaBuil 1Jist KiiacCU(pUKAIIUH
9. Meton NaiveBayes

10.MeTtoap! MOCTPOEHUS IEPEBHEB PEIICHUI
11.Metonuka "Paznensii u BiacTByil"

12.Anroputm ID3

13.Anroputm C4.5

14. AITOpUTM NOKPBITHUS

15.MeTo1bl MOCTPOCHUS MAaTEMATUIECKUX (PYHKITUH
16.Koppensaunonusiii ananus s AByX mepeMeHHbIX
17.KoppensaunoHHbIi ananu3 s mporu3BOJIBHOTO YUCIIa MEPEMEHHBIX
18.PerpeccroHHbIi aHammn3

19.MeTon HaMMEHBIIINX KBAPATOB

20.HennHeiiHple METOIBI

21.Metop OTIOPHBIX BEKTOPOB

22 S npa

23.1Touck acconmaTUBHBIX MPaBIl (hopMaTbHas TOCTAHOBKA 3a1a4H
24 TlpencraBieHue pe3yJbTaTOB aCCOIMATUBHBIX MTPABUI
25.Anroput™m Apriori

26.CBOICTBO aHTU-MOHOTOHHOCTH

27.0nucanue anroputma Apriori

28.CexBenuunanpHbii aHann3 I[loctaHoBKa 3amaun
29.Anroput™m AprioriALL

30.Anroput™m GSP I'eneparus kaHAUAATOB



31. Anroputm GSP. Iloncuér noanepxku KaHIUIATOB
32.Uepapxust 1aHHBIX. TaKCOHOMMUS
33.Knactepuzanus. TUIBI aIrOpUTMOB
34.Knaccudukarus aaropuTMOB KacTepU3aiiuu
35.Uepapxuueckue aaropuTMBbI

36.I1pencraBieHne pe3ynabTaTOB HEPAPXUIECKOTO aIrOprUTMa
37.B0o3M0OXHBIE TTOAXO/IBI K CTATUCTUICCKOMY aHAIIN3Y JaHHBIX
38. AHaMUTUYECKUH TIOJXO] K MOJCIUPOBAHHIO

39. b opMaliMOHHBIN MOIX0/T K MOJICTUPOBAHUIO
40.ITpomecc ananuza

41.TTpenoOpaboTKa JaHHBIX

42.0cHoBHBIC 00BeKTHI Pandas

43.T'pynmupoBKa JaHHBIX

44.CBoaHble TaOIUIA

45./3Bne4eHue JaHHBIX 110 YCIOBUSM
46.Arperupyroiue QyHKIIUH

47.00benuHeHne TaOJIHII

48.TlpenBaputenbHasi 00pabOTKa TaHHBIX
49.Busyanu3anusi TaHHbBIX

50.bubamnorexa Mathplotlib mst Bu3yanu3anuum gaHHbIX
51.bubmuoreka seaborn mis Bu3yanu3anuu JaHHBIX
52.bubmuoreka Plotly nns Busyanuzanmuu qaHHBIX
53.Pabota c 6ubmamorexoit Numpy

54 .Maremaruueckue orneparuu ¢ matpuiiamu Numpy
55.JIuneiinas anredpa ¢ numpy

56.MeTupka KauecTBa OLIEHKU aJTOPUTMOB
57.Accuracy

58.Precision

59.Recall

60.ROC

61.Matpuiia ucxojoB.

Ilpakmuueckue 3a0anus 011 IK3ameHa
B pamkax mnpakTH4ecKOro 3aJaHus JUId OLIEHKHM OCBOEHHs KOMIIETCHIIUHI
OIIK-400yyatouiemycs npeiaraeTcs BhIIMOJIHUTH ClIEyIolIee Kelc-3a1aHne:

Curyauus:

B Bamem pacrniopsbkeHuu naHsble cepBuca SAnuaexc.Hensumxumocts — ap-
XUB 00bsABIEHUN 0 npoaaxe kBapTup B Cankr-IlerepOypre u coceHUX HacCEIEH-
HBIX IIYHKTOB 3@ HECKOJIBKO JIeT. Hy)KHO Hay4UThCs ONPENEIIATh PHIHOYHYIO CTOHU-
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MOCTh OOBEKTOB HEIBMKUMOCTU. Baia 3agaya — ycTaHOBHUTH MapameTphl. JTO
MO3BOJIUT TIOCTPOUTH aBTOMATH3UPOBAHHYIO CHCTEMY: OHA OTCIEAWT aHOMAJIUU U
MOTIIEHHUYECKYIO JIESATEITHHOCTb.

[To xaxxmoil KBapTHUpE Ha MPOAAXKY JOCTYIHBI JBa BHIA JaHHBIX. llepBbie
BITMCAHBI MTOJIH30BATEIIEM, BTOPBIC — MOTYYCHBI aBTOMAaTHUECKHA Ha OCHOBE KapTo-
rpaduyeckux MaHHBIX. Hampumep, paccTossHMe 10 IIEHTpa, adporopTa, OIKaii-
IIEeTO MapKa U BooEMa.
3apanue:

WHCTpYKIHS 10 BBITIOJTHEHUIO TIPOCKTA

[Iar 1. OtkpoiiTe daiin ¢ JTaHHBIMU U U3yYUTE 00IIYI0 HH(POpMAITHIO

[Tytekdaiiny: /datasets/real_estate_data.csv

[Iar 2. [Tpeno6paboTka JaHHBIX

. OTIPEAETUTE U U3YUUTE MPOMYIIEHHBIC 3HAYCHUS:

0 JUTSE HEKOTOPBIX TMPOMYIICHHBIX 3HAYEHUH MOYKHO IMPEIIOJIOKHUTD JIO-
IrMYHyI0 3aMeHy. Hampumep, eciiu yenoBek He ykas3all 4ucio 0aJKOHOB — CKOpee
BCEro, X HeT. Takwe MpOIyCcKH MpaBWIBHO 3aMeHUTHh Ha 0. i Apyrux TUIOB
JAHHBIX HET MOJIXOMSIIETr0 3HAaYCHUs Ha 3aMeHy. B 3ToM ciydae nmpaBMIIbHO OCTa-
BUTH ATH 3HAYCHUS ITyCThIMU. OTCYTCTBUE 3HAYCHUS — TOXKE BaYKHBIA CUTHAJI, KO-
TOPBIA HE HY)KHO MPSATATh,

0 3aII0JIHUTE MPOMYCKH, T/I€ 3TO YMECTHO. ONUIIUTE, TOYEMY Bbl PEIIIU-
JIY 3aMO0JIHUTH MPOITYCKU UMEHHO B 3TUX CTOJIOIaX U KaK BbIOpay 3HAUCHUS;

0 YKQKUTE MPUYUHBI, KOTOPHIE MOIJIM MPUBECTU K MPOMYCKaM B JIaH-
HBIX.

. MIPUBEAUTE JIAHHBIE K HY)KHBIM THIIAM:

0 MOSICHUTE, B KaKUX CTOJIOIAX HYXKHO U3MEHUTh THUI JaHHBIX U MOYe-
My.

[ar 3. ITocunTaiiTe u 10OaBbTE B TAOIHUILY:

. LIEHY KBaJIPATHOIO METPA;

. JIeHb HEJICJIU, MECSI] ¥ TOJI ITyOJIMKAIUK O0BSBIICHHS;

. ATa)X KBAPTUPbL, BAPUAHTHI — IEPBBII, IOCIEAHUN, IPYTrOM;

. COOTHOIIICHHE KUJION M OOIIeH IIJIONIAJHM, a TaK)KE OTHOIIECHME IIJIO-

maau KyXHU K OOIIICH.
[IIar 4. IIpoBeauTe MCCAEAOBATENLCKUN aHATN3 JAHHBIX U BBINOJIHUTE WH-
CTPYKLIMU:

. N3yunrte crenyromue napameTpsl: IUIOMAAb, LEHA, YUCIO KOMHAT,
BBICOTA MOTOJIKOB. [IoCTpoOiiTE TUCTOrpaMMBI JIJTA KaXKI0r0 mapaMeTpa.
. N3yunrte Bpems nponaxu kBaptupsbl. l[loctpoiite rucrorpammy. Ilo-

cuUMTaiiTe cpeaHee u MeauaHy. ONHIINATE, CKOJIBKO OOBIYHO 3aHWMAET IPOJIaXa.
Korma MOHO cuuTaTh, YTO MPOJAKU MPOLLTH OYCHBb OBICTPO, a KOTAa HEOOBIYHO
JI0JITO?

. VYo6epure penkue u BelOMBaromyecs 3HaueHrus. OMUIIUTE, KAKUE 0CO-
OCHHOCTH OOHAPYKHUIIH.
. Kakue ¢akTopsl Oosibllie BCETO BIMSIOT HA CTOMMOCTH KBapTHPHI?

I/I3yT—II/ITC, 3aBUCHUT JIM IOCHA OT KBAaJApPAaTHOI'O MCTpa, 4HcCjia KOMHAT, y,Z[aJ'IéHHOCTI/I
OT OCHTpA. I/I3quTe 3aBUCUMOCTDB LICHBI OT TOI'0, HA KAaKOM 9TaXXC PaACIIOJIOKCHA
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KBapTUpa: NEPBOM, MOCIEAHEM WM APYroM. Takke U3ydyuTe 3aBUCUMOCTh OT Jia-
Thl pa3MEILCHUS: THS HEJIeNIU, MECALla U To/1a.

. Bribepute 10 HacenéHHBIX MYHKTOB C HAWOOJBIIMM YHUCIOM OOBSIB-
nenuil. IlocumTaiiTe CpEeNHIO IIEHY KBAJpPaTHOTO METpa B ITHUX HACEJIEHHBIX
IYHKTaX. Beigenure HacelEHHBbIE MYHKThI C CAMOM BBICOKOM W HU3KOM CTOMMO-
CTBIO JKHJIbSl. DTU JJAaHHBIE MOXKHO HAaWTH 110 MMeHHU B cToJione 'locality name'.

. N3yuute npemiokeHusi KBapTUpP: Uil KaXI0W KBApTUPbl €CTh WH-
dbopmanus 0 paccTosiHUM 10 TieHTpa. Beigenure kBaptupsl B Cankt-IletepOypre
('locality name'). Bamra 3amaga — BBISICHUTH, Kakas 001acTh BXOAUT B meHTp. Co-
3/IaliTe CTOJOEI C PACCTOSTHHUEM 0 IIEHTPa B KUJIOMETPAX: OKPYTIUTE IO IEIBIX
3HaueHnil. [locne 3TOro mocuuTanTe CPEIHIOK LEHY IS KaXJI0ro KUIIOMETpPA.
[TocTpoiiTe TpaduK: OH MTOJDKEH MOKAa3bIBaTh, KaK IIEHA 3aBUCHUT OT YAAIIEHHOCTH
ot nedTpa. Onpeaenure rpaHuIly, riae rpa@uk CHIBHO MEHSETCS — 3TO M OyJeT
LIEHTpaJIbHasl 30HA.

. Brigenure cerMeHT KBapTUp B 1ieHTpeE. [Ipoananuzupyiite 3Ty Teppu-
TOPHIO U M3YUYUTE CICAYIOIIME MTapaMeTpPhl: IUIOIIA b, 1I€HA, YACIO KOMHAT, BBICO-
Ta MOTOJKOB. Takke BbIIeUTE (haKTOPhI, KOTOPHIC BIUSAIOT HA CTOMMOCTh KBapTH-
pbI (4UCIIO KOMHAT, 3Ta), yJIaJéHHOCTh OT IIEHTpa, JAaTa pa3MelIeHUs] OO0BsBIIC-
Hus). Caenaiite BoIBOABI. OTIMYAOTCS JIM OHU OT OOIIMX BBIBOJIOB IO BCEMY TO-
pony?

[ITar 5. Hanummre 00U BBIBO

Odopmnenue: Breimonnute 3amanue B JupyterNotebook. 3amonnute mpo-
rpaMMHBIN KOJ B siueiikax Tuma code, TEKCTOBbIC MOSICHEHUS — B siYCMKax TUIa
markdown. [Ipumenure popmaTHpoOBaHUE U 3ar0JIOBKH.

Omnucanue JaHHBIX

. airports_nearest — paccrosiHue 10 OJIMKaWIIero a3poropTa B MeTpax
(M)

. balcony — uucno 6ankoHoB

. ceiling_height — BeicoTa moroskoB (M)

. cityCenters_nearest — paccrosiHue 70 IIeHTpa ropoza (M)

. days_exposition — ckoJbKO JHEH ObUIO pa3MeIIeHO 00bsABICHUE (OT

yOJIMKALIAHI IO CHSTHS)
. first_day_exposition — naTamyOaukarm

. floor — srax

. floors_total — Bcero staxeii B jome

. IS_apartment — amaprameHTHI (OyJIeB THII)

. kitchen_area — rutomaap KyxHH B KBaJpaTHBIX MeTpax (M?)
. last_price — 1eHa Ha MOMEHT CHATHS C ITyOJIMKAIIH

. living_area — »wuas momaab B KBaJpaTHBIX MeTpax(Mm?)

. locality_name — na3BaHue HaCeIEHHOTO MyHKTa

. open_plan — cBo6oaHast miIaHupoBKa (OyJIeB THIT)

. parks_around3000 — yucio mapKoB B paguyce 3 KM

. parks_nearest — paccrosiHue 10 OnrKaiiiero mapka (M)

. ponds_around3000 — umcii0 BO10EMOB B paanyce 3 KM

. ponds_nearest — paccrosiHie 10 OarKaiIero Bogoéma (M)
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. roomsS — 4ucCJjI0 KOMHAT

. studio — kBapTupa-cTyaus (OyJaeB THII)
. total_area — mutomasp KBapTHPHI B KBaPATHBIX METpax (M?)
. total _images — uucio ¢otorpaduii KBApTUPHI B 00BSIBICHUN

[losicHeHue: aIlIapTaMCHTBI — 3TO HCKUJIBIC IIOMCIICHUA, HC OTHOCAIIUCCA K
KUIIOMY (1)0H,Z[y, HO UMCIOIHNC H€O6XOI[I/IMBIG YCIOBHUA IJIA IIPOKUBAHUA.

7.4 MeToauyeckue MaTepuabl, onpeaejJsomue nNpoueiypbl oOleHnBa-
HUS 3HAHMI, YMEHUI 1 HABBIKOB U ONBITA AeATEJbHOCTH, XapaKTePU3YHOIIUX
3Tanbl POPMHUPOBAHNS KOMIIETEHIIUIH

KoHTponpe ocBOCHMS ITUCHMIUIMHBI «AHAIU3 JAHHBIX» IPOBOJUTCS B COOT-
BercTBUU [lomoxkennem cuctemsl MeHemxkMenTa kadectBa KyOol'AY 2.5.1 «Teky-
M KOHTPOJIb YCIIEBAEMOCTH U IPOMEXKYTOUHAS aTTeCTalUsl O0yUJarOUUXCsD).

Kpumepuu ouenku n1adopamopnoii pabomai

OneHka «OTJIMYHO» BBICTaBJISIETCS B TOM Clydae, KOrJa OOy4arolluics
MPaBUJIBLHO M TIOJIHOCTBIO BBIMIOJHUI OCHOBHOE 3aJaHUE M, BOBMOXHO MIPHU HEO0O0-
XOJIMMOCTH, JTIOMOJHUTEIBHOE 3a/laHKie JTaOOPAaTOPHON padOThl, OTBETHII MPABUIIb-
HO Ha TEOPETHUUYECKHUE BOIPOCHI, HA JOIMOJHUTENbHbIE Bompockl. [loka3an oTimy-
HBIC 3HAHUS U YMEHHSI IPU BHIMIOJTHEHUH Jab0paTopHOil paboThl B paMKax yuyeOHO-
ro MaTepuana.

OreHKa «X0POIL0» BBICTABISETCS B TOM Cy4ae, KOTJa 00yJaromuiics mpa-
BWJIBHO U TIOJIHOCTHIO BBITIOJHUJ 3a/IaHUE J1a00paTOpHOM pabOThI, OTBETUII HA TE€O-
peTHYecKre BOTPOCHI C HEOOIBITUMHI HETOYHOCTSIMH, Ha OONBIIMHCTBO JOTIOTHH-
TETBHBIX BOIPOCOB TaKXKe, BO3MOXKHO, JIOMMyCKasi He3HAUUTeIbHbIe omnOKu. [Toka-
3aJl IOCTaTOYHO XOPOIIKE 3HAHUS U YMEHUS MPU BHITIOJIHEHUU JabopaTOpHOU pa-
00THI B paMKax y4eOHOTO MaTepuaa.

OreHKka «yJI0BJIETBOPUTEIBLHOY» BBICTABIISIETCS B TOM Ciy4ae, Korjaa o0y-
YAIONIUICS TMPABWJIBHO BBIMOJHWII 3aJlaHue J1abopaTopHOM pabOThl, OTBETUI Ha
TEOPETUUYECKHE BOMPOCHI C CYIMIECTBEHHBIMU HETOYHOCTAMH. [lokazan MUHUMAIb-
HBIC yJIOBJICTBOPUTEIHHBIC 3HAHUS U YMEHUS TIPU BBITIOJHEHUHU JTAOOpAaTOPHOH pa-
00THI B paMKax y4eOHOT0 MaTepuaa.

OrneHka «HeYJI0BJIETBOPUTEIBLHOY» BBICTABISETCS B TOM Cilydae, Korja
OOy4YaroNINiiCsl HEMPABUIILHO BBITIOJIHWII 3a1aHKe JabopaTopHOM paboThl, HE OTBeE-
TAJI HA TEOPETHYECKHE BOMNpPOCHl. [lokazam HeIOCTAaTOYHBIM YpPOBEHb 3HAHUW WU
YMEHUH TIPH BBITIOJIHEHUH JIA0OpaTOPHOU paboOThl B paMKax y4eOHOTO MaTepuaa.

Kpumepuu oyenku npu npoeedenuu mecmuposanus

OleHKa «OTJIMYHO» BBICTABIISIETCS TIPU YCIOBUM MPABUIBHOIO OTBETA CTY-
JIeHTa He MeHee YeM 85 % TEeCTOBBIX 3aJlaHUii;

OlleHKa «XOPOIIOY» BHICTABIISICTCS MPU YCJIOBUHU MPABUIBLHOTO OTBETA CTY-
nenTa He MeHee yeM 70 % TeCTOBBIX 3aJlaHUii;

OlieHKa «y10BJIE€TBOPUTEJIbHO» BBICTABIISIETCS MPU YCIOBUU MPABUIBLHOTO
oTBeTa CTyAeHTa He meHee S1 %; .
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OlnieHKa «HEY0BJIETBOPUTEIbHO» BHICTABIIAECTCS MPU YCIOBUU MPABUIBHO-
ro OTBeTa CTyJieHTa MeHee 4eM Ha 50 % TeCTOBBIX 3aJaHUM.

Kpumepuu ouenku pegpepama

Kputepusamu onenku pedepara sSBISIOTCS: HOBH3HA TEKCTa, OOOCHOBaH-
HOCTb BbIOOpa UCTOYHHUKOB JIUTEPATYPHI, CTENIEHb PACKPBITUS CYIIIHOCTH BOIPOCA,
coOroieHusT TpeOOBaHUN K OPOPMIICHHIO.

OrneHkKa «OTJIMYHOY» — BBINOJIHEHBI Bce TPEOOBaHUs K HAIMCaHUIO pedepa-
Ta: o0o3HaueHa mpobiemMa U 000CHOBaHA €€ aKTyalbHOCTh; CHIETaH aHaIN3 pas-
JMYHBIX TOYEK 3PEHHUS Ha pPacCMaTPUBAEMYIO MPOOIEMY U JOTHYHO U3JI0XKEHa COO-
CTBEHHAsI O3UIMs; CHOPMYIUPOBAHBI BBHIBOJBI, TEMa PACKPHITA MOJTHOCTHIO, BbI-
nepKaH 00bEM; coOITI0IeHBI TPEOOBAHUS K BHEITHEMY O0()OPMIICHHUIO.

OreHka «X0pouo» — OCHOBHBIE TpeOOBaHUS K pedepary BBIOIHEHBI, HO
IpU 3TOM JOMYILEHbl HEAOYETH. B yacTHOCTH, UMEIOTCA HETOYHOCTH B U3JI0XKE-
HUM MaTepuaa; OTCYTCTBYET JIOTHYECKasl MOCIIEI0BAaTENIbHOCTh B CYXKACHUSX; HE
BbIIEpKaH 00BEM pedepaTa; UMEIOTCA YIYIEHUS B 0(DOPMIICHHH.

OreHKa «yAOBJIETBOPUTEIbHO» — UMEIOTCS CYIIIECTBEHHBIE OTCTYTICHUS
oT TpeOoBaHMi K pedepupoBanuio. B yacTHOCTH: TeMa OCBELIEHA JUIb YaCTHYHO;
JOTYIIEHbI (PaKTUYECKUE OIIMOKU B COJEpKaHUU pedepara; OTCYTCTBYIOT BBIBO-
JTBI.

OreHKka «HeyI0BJIeTBOPUTEIbHO» — TeMa pedepara He pacKkpbiTa, OOHapy-
KHUBACTCS CYIIECTBEHHOE HEMOHMMaHUE MpoOJieMbl WM pedepaT He Mpe/CTaBlIcH
BOBCE.

Kpumepuu ouyenku keiic-3a0anus

Pe3ynbTaT BBINOJHEHHS KEMC-3aJaHUSI OLIEHUBAETCS C YYETOM CIIEIYIOIINX
KPUTEPHUEB:

— MOJHOTA NPOPa0OTKU CUTYAIINH;

— TIOJTHOTA BBITIOTHEHUS 3aJJaHUs;

— HOBH3HA U HEOPJUHAPHOCTH MPEJACTABICHHOTO MaTepuaia 1 pelieHui;

— TEPCIIEKTUBHOCTh M YHUBEPCATBHOCTh PEIICHU;

— YMEHHE apryMEHTHPOBAHO 00OOCHOBATH BHIOPAHHBIA BApUAHT PEIICHMUS.

Ecnu pe3ynbrar BINOTHEHUS KeiiC-3a]aHUsI COOTBETCTBYET 0003HAYEHHOMY
KpUTEPHUIO, 00yJaromeMycsi IPUCBanBaSTCs OJWH 0asut (3a KaKIplid KpuTepHii 1o 1
oamy).

OreHka «OTJIMYHO» — TP Habope S5 6aIoB.

OreHKa «X0opoIioy — npu Habope 4 6aoB.

Ol11eHKa «yJIOBJIETBOPUTEIIBHOY» — IIPU HAbOpe OalioB.

O1ieHKa «HEYAOBIETBOPUTEIIHHO» — IIPU HAOOpe 2 OasIoB.

Kpumepuu ouyenku 3nanuil npu npoeedeHuu IK3ameHa
OreHKa «OTIMYHO» BBICTABJISIETCS 00yUaromeMycs, KOTOPBI 001aiaeT Bce-
CTOPOHHUMH, CHCTEMATHU3WPOBAHHBIMH U TJIYOOKMMHU 3HAHHMSMHU MaTepuaia yueo-
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HOW MPOTrpaMMbl, yMeET CBOOOJHO BBIMOJIHATH 3aJaHUs, IPEyCMOTPEHHbIE yueO-
HOU NPOrpaMMOM, YCBOMJI OCHOBHYIO M O3HAKOMWICS C JOIIOJHUTENILHOM JINTEpa-
TypO#, peKOMEHI0BaHHON y4eOHOI mporpamMmoil. Kak npaBuio, oleHka «OTJIny-
HO» BBICTABJIAETCA OOYYarOIIEMYyCsl YCBOUBILIEMY B3aUMOCBSI3b OCHOBHBIX I10JIO-
KEHUI ¥ NOHATUN TUCLUIUIMHBI B UX 3HAYEHUM JJIsl IPUOOPETaeMON CieliMaIbHO-
CTH, MPOSIBUBLIEMY TBOPUECKHE CIIOCOOHOCTH B NOHMMAHUU, U3JIOKEHUU U HUC-
[0JIb30BaHUU y4e€OHOro Marepuayia, IMPaBHJIBHO OOOCHOBBIBAIOUIEMY IPHUHSATHIC
peneHns, BIaJCOEeMy Pa3HOCTOPOHHUMH HABBIKAMM U IPUEMAMHU BBIIOJHEHUS
PaKTUYECKUX PaAOOT.

OneHka «XOpoIlIO» BBICTABIIAETCS O0ydaroleMycsi, OOHApPYKUBIIEMY IOJI-
HO€ 3HAHUE MaTepuana yueOHOW MpOrpamMMbl, YCIEIIHO BHIOIHSIOMIEMY TpPETy-
CMOTpPEHHbIE y4eOHOI IpOorpaMMoi 3ajaHusi, YCBOMBUIEMY MaTepHal OCHOBHOM
JUTEpaTypbl, PEeKOMEHJOBaHHOW yueOHOM mnporpammoi. Kak mnpaBuio, oleHka
«XOpOILI0» BBICTABIISIETCS 00yYaroIeMycsi, IOKa3aBIIEMy CHCTEMaTU3UPOBAHHBIHI
XapakTep 3HaAHUM MO JUCIUIUIMHE, CIIOCOOHOMY K CaMOCTOSITEIbBHOMY IOIOJIHE-
HUIO 3HAHUW B XOJIe JaibHeuIIel ydeOHol U npodecCuoHaIbHON AEsITeNIbHOCTH,
IIPaBUIBHO IPUMEHSIOEMY TEOPETHUECKUE MTOJIOKEHUS NPU PELICHUU IPAKTHYE-
CKUX BOIIPOCOB M 3a/ay, BJIQJCIOUIEMY HEOOXOJUMBIMU HaBbIKAMHU M NpUEMaMHU
BBITNIOJIHEHMSI TPAKTUUYECKUX PaOOT.

OneHka «yAOBJIETBOPUTEIBHO» BBICTABIAECTCA OOydYaroIeMycsi, KOTOPBIH
NOKa3aJl 3HaHUE OCHOBHOI'O MaTepHalia y4eOHOU MporpaMMbl B 00bEME, 10CTATOU-
HOM U HEOOXOJIUMBIM ISl AaJIbHEHIIEN y4eObl U IpeCTosIel paboTel O Crenu-
IIbHOCTH, CIIPABUJICS C BBIMOJHEHUEM 33aHU, IPETyCMOTPEHHBIX YU4EOHOU Ipo-
rpaMMOii, 3HAKOM C OCHOBHOW JHMTEpPAaTypoOH, PEKOMEHJIOBAaHHON Y4YEOHOW Mpo-
rpammoii. Kak mpaBuiio, olleHKa «yIOBJIETBOPUTENIBHO» BBICTABISETCS 00yYaro-
HIEMYCS, JOMYCTUBLIEMY NOTPEIIHOCTH B OTBETaX HA 3K3aMEHE WJIM BBIITOJIHEHUN
HK3aMEHALIMOHHBIX 3a/laHui, HO 00JaJaroieMy HEOOXOAMMBIMU 3HAHUSIMH O]
PYKOBOJICTBOM IIPEMNOJABATENS I YCTPAHEHUs 3TUX IMOTPEUIHOCTEH, HapylIaro-
HIEMY MOCJIEJOBATEIbHOCTh B M3J0XKEHUM Y4eOHOro Marepuaja U UCIBITHIBAIO-
HIeMY 3aTPYIHEHUsI IPU BBIIIOJIHEHUHU PAKTUYECKUX padoT.

OneHka «HEYJIOBJIETBOPUTEIBHO» BBICTAaBISIETCS OOydarolemMycs, He 3Ha-
IOLIEMY OCHOBHOM YacTH MaTepuana yueOHOM mporpamMMsl, JOMYCKAOLEMY PUH-
UIHAJIbHbIE OUIMOKM B BBINOJHEHUM NMPEAYCMOTPEHHBIX y4eOHON MporpaMMoii
3aJlaHul, HEYBEPEHHO C OOJBIIMMH 3aTPYAHEHUSMU BBIMOJIHSAIONIEMY MpaKTUYe-
ckue padoTel. Kak mpaBuiio, olleHKa «HEYAOBIETBOPUTEIBHOY» BBICTABIIAETCS 00Y-
YaloleMycs, KOTOPbIM HE MOXET MPOAOJKUTh OOYYEHHE WM TMPUCTYIUTh K JIes-
TEJIBbHOCTH MO CNELHATBHOCTH N0 OKOHYaHUU YHUBEpPCUTETA 0€3 TOMOJHUTEIbHBIX
3aHATUH 110 COOTBETCTBYIOIIEN TUCIUILINHE.

8 IlepeyeHb OCHOBHOM M I0TOJTHUTEJIBHOM JIUTEPATYPHI

OcHoBHasi yueOHasl quTEpaTypa:

1. Ananu3 nansbeix : yueb.mocodue / T.A. Kpamapenko, T.}O. I'pyouu, JI.A.
[TaBnos, T.B. Jlykesnenko. — Kpacuogap : KyoI'AY, 2018. — 126 c. Pexum no-
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CcTyIma:
https://edu.kubsau.ru/file.php/118/Uch_posobie_AnalizDannykh 2017 na_pechat
_368337_v1 _.PDF

JlonosiHuTEe IbHAS yUeOHAas JuTepaTypa:

1. Makkunmm, YacPython u ananu3 manubiX / YacMakkunIu ; mepeBo A.
CmuakuHa. — 2-¢ u3n. — CapatoB : [Ipodobpazosanue, 2019. — 482 ¢. — ISBN
978-5-4488-0046-7. — TeKcCT : 3JCKTPOHHBIN // DNEKTPOHHO-OMOINOTEUHAS] CH-
crema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/88752.html

2. HectepoB, C. A. UHTennekTyalbHbI aHAJIW3 JAaHHBIX cpeacTBaMu MS
SQL Server 2008 / C. A. HecrepoB. — MockBa : Untepuer-Yuusepcurer Wn-
dbopmanmonnsix Texnonoruit (MHTYUT), 2016. — 303 ¢. — ISBN 2227-8397.
— TekcT : aneKkTpoHHBIN // DnekTpoHHO-OubanoTeunas cuctema IPR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/62813.html

O I[lepeyeHb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHON CeTH
«AHTepHeT»

[Iepeuens ObC
Ne HaumeHnoBanue Tematuka Cceblika
1. | IPRbook VYuusepcanpnas | http://www.iprbookshop.ru/
2. | OOpa3oBaTesbHbIi TOpTA VYuuBepcanbHas | https://edu.kubsau.ru/
Kyol'AY

PexomeHnyeMble HIHTEPHET CalThI:

— oOpa3zoBarenbHbiii moptan Kyol'AY [Dnexrponnsiii pecypc]: Pexxum no-
cryna: http://edu.kubsau.local

— marepuansl HanmonampHoro OtkpbeiToro YnuBepcurera «MHTYHT»
[DnexTpoHHBIH pecypc]: Pexxum goctyma: http://www.intuit.ru

10 MeToauyeckue yKa3zaHusi JAJsi 00y4alOIIMXCHA MO OCBOEHHUIO JUCIHU-
TUTHHBI

K HOpMaTHBHO-METOIMYECKUM JOKYMEHTAM U MaTepuanam, o0ecreurBa-
IOIMM Ka4eCTBO MOATOTOBKH O00yYarOIINXCsI, OTHOCATCS:

[InKy6I'AY 2.2.1 «Paboyas mporpaMma IUCHUTUTAHBI, TPAKTUKN.

[InKy6I'AY 2.5.1 «Tekyuuiit KOHTPOJIb YCTIEBAEMOCTH U MPOMEKYTOUHAS
aTTecTanus 00y4Jarouuxcs.

MU Ky6I'AY 2.5.2 «Kputepuu o1ieHKHA KaueCcTBa 3aHATHI.

[MnKyOI'AY 2.5.4 «KonTakTHas paboTa o0y4aromuxcs ¢ neaarorndecCKuMu
paboTHUKAaMU OpraHu3aluy 1 (WJIK) JUIaMU, PUBJIEKAEMBIMHU OpPTaHU3AIUEH K
peanuzanuu 006pa30BaTENbHBIX MTPOTPaMM Ha HHBIX YCIOBHUSIX).

IlepeyeHb y4eOHO-METOAUYECKON JMTEPATYPHI IO OCBOCHUIO JIUCIH-
IJIMHBI:
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http://www.iprbookshop.ru/
https://edu.kubsau.ru/
http://edu.kubsau.local/
http://www.intuit.ru/

1. T'py6buu T.IO. Ananu3 nansbix : npaktukym / coct. T. FO. ['pyouy, J1. A.
[TaBnoB. - Kpacnomap: Ky6I'AY, 2015 — 193 c., 150 3k3.,
http://edu.kubsau.ru/file.php/118/01_Metodichka AD_2015_peredelannajal.pdf

2. TTaBnoB JI.A. AHanu3 MaHHBIX : METOJI.PEKOMEHIAIMH TI0 OPTaHU3AIUU KOH-
TaKTHOM W camocTtostensHo paboTtel / cocT. . A.IlaBnoB. — KpacHomap :
Ky6l'AY, 2020. — 31 C. — Pexum JOCTyIa:
https://edu.kubsau.ru/file.php/118/MRpoSR_AnalizDannykh novaja_.pdf

11. Ilepeyenr HHGPOPMALMOHHBLIX TEXHOJOIMH, HCIOJb3yeMbIX HpPH
OCYLIeCTBJICHMH 00pa30BaTeJIbHOIO MPOLECcca MO0 IMCHUILINHE, BKIKYas Ie-
peYeHb MPOrPaMMHOr0 odecrnedyeHusi 1 HHGPOPMALMOHHBIX CHPABOYHBIX CH-
cTeM

NupopmarimoHHbie TEXHOJIOTHH, UCTIONB3yeMbI€ TIPH OCYIIECTBICHUN 00pa-
30BaTENILHOTO MpoOIecca MO IUCUUIUIMHE IO3BOJSIOT: 00ECIEeUnTh B3aHUMOJECH-
CTBUE MEXIY YYaCTHHUKaMHU 0Opa30BaTENbHOTO MPOLECCa, B TOM YHCIIE CUHXPOH-
HOE U (MJIM) aCHHXPOHHOE B3auMOJeicTBUE nocpeAcTBoM cetu "MHrepHet"; puk-
CUpPOBaTh X0Ji 00pa30BaTEIBLHOTO MPOLECCa, PE3YyJIbTATOB MPOMEXYTOYHOM arTe-
CTallMy MO JMCLMIUIMHE U Pe3yJbTaTOB OCBOEHHUS 00pa30BATEIbHON MPOrpaMMBbl;
OpPraHM30BaTh IpoLecc 00pa3oBaHMs IMyTEM BU3yaJIM3allMM W3y4aeMod MHpopMa-
LMY TIOCPEICTBOM HCIIOJIb30BAHUS MPE3EHTALIMOHHBIX TEXHOJOTUI; KOHTPOJIUPO-
BaTh PE3yJbTaThl O0yUEHUSI HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUSI.

11.1 IlepeyeHb MPOrpaMMHOIo o0ecne4eHust

Ne | HaumenoBanue Kparkoe onucanue

1 Windows OmneparoHHas cucTemMa

2 Office [TakeT OpUCHBIX MPUITIOKCHHIA

3 INDIGO Cucrtema s TPOBEICHUS TECTUPOBAHUS
oOy4Jarommxcs

4 Anaconda 3 Cuctema mssg pabOThl ¢ aHAJIU30M JaHHBIX
(6ecrutaTHO I MHAUMBHUIYAJIbLHOTO HCIOJIb-
30BaHUs)

11.2 IlepeyeHb coBpeMeHHBIX NPOdecCHOHAIBLHBIX 023 TaHHBIX,
HHGPOPMALMOHHBIX CIPABOYHBIX U MOUCKOBBIX CHCTEM

Ne HaumeHoBaHue Temaruka JJIEKTPOHHBIN ajpec
1. | Hayunas 3JIEKTPOHHAS YHuBepcanbHas https://elibrary.ru

OoubmoTeka

«eLIBRARY.RU»
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http://edu.kubsau.ru/file.php/118/01_Metodichka_AD_2015_peredelannaja1.pdf
https://edu.kubsau.ru/file.php/118/MRpoSR_AnalizDannykh_novaja_.pdf
https://elibrary.ru/

11.3 Jocryn k cetn UHTEpHET
Hoctyn k cetu HWHTepHET, AOCTYH B BIIEKTPOHHYIO HH(POPMALMOHHO-

0o0pa3oBaTeIbHYIO CPEely YHUBEPCUTETA

12 MaTtepuajibHO-TEXHUYECKOE

o IMCIOMIIJIMHE

o0ecrieuenue

NJIA o0yueHust

[Inanupyembie MOMEIIECHUS IJis MIPOBEJCHUS BCEX BUAOB YUEOHOM
NEATEITbHOCTH

Ne
/o

HaunmenoBanue y4eOHBIX
MIPeIMETOB, KYpPCOB, JHC-
LIUTUTAH (MOYJIEH ), TIpaK-
TUKH, UHBIX BUJOB yueO-
HOM JIeSITCIIbHOCTH,
IIPEyCMOTPEHHBIX yueo-
HBIM IIJITAHOM 00pa3oBa-
TEJILHOM IIPOrPaMMBI

HaunmeHoBaHKe MoMEIICHHUH
JUISL IPOBEJICHUSI BCEX BUJIOB
y4eOHOH JeATENHHOCTH,
MPEe1yCMOTPEHHON y4eOHBIM
IJIAHOM, B TOM YKCJIE€ IIOMEIIIe-
HUSL JISI CAMOCTOSITENIbHOM pa-
0O0TBI, C YKa3aHUEM IM1E€pPEUHS
OCHOBHOT'O 000pYy/10BaHUS,
y4eOHO-HATJISIHBIX TOCOOUi

Anpec (MeCTONOJIOKEHUE) T10-
MEILEHH JJIs1 IPOBEICHHSI BCEX

BUJIOB Y4eOHOU JEATEIBHOCTH,

PEYCMOTPEHHOM YyueOHBIM

IJIAaHOM (B CIIydae peann3aiuu
00pa30BaTeNIbHOM pOrpaMMbl B
ceTeBoid (hopMe JOMOTHUTEITHHO
YKa3bIBACTCSl HAUMEHOBAHUE OP-
raHU3alUuH, C KOTOPOH 3aKITI0YCH

U UCIOJIB3YEMOTO ITPOrPaMM- JI0TOBOD)
HOTO O0ecIieueHUs
1 2 3 4
1 AHanu3aaHHbBIX [Tomemenue No216 DK, mocamouHbix 350044, KpacHonapckuii kpai, T.

mecT — 30; mromaas — 41,8kB.M;
yueOHast ayJUTOPHS IS IPOBEICHUS
3aHATHI CEMMHApPCKOT0 THIA, KypCco-
BOT'0 IIPOEKTHPOBAHMS (BBIOIHEHUS
KYpPCOBBIX pa0OT), TPYIIIOBBIX U HH-

JIMBHUAYaJIbHBIX KOHCYJIBTAIUH, Te-
KYIETO KOHTPOJISI U TPOMEXYTOUHON

aTTecTalny.
TexHu4eckue cpecTBa 00yUeHHs
(xomnbroTep nepcoHanbHbIit — 10
IIT.);
noctyn K cetu «HTepHeTY;
JIOCTYII B 3JICKTPOHHYIO HH(pOpMaIIU-
OHHO-00pa30BaTENBbHYIO CPENy YHH-
BEPCUTETA;
CHeHaTH3UpOBaHHas MeOenb (yueo-
Has JTocKa, yueOHas MeOelh)
nporpammHuoe obecriedenue: Win-
dows, Office, INDIGO.
Anaconda 3

[Momemenne Ne215 DK, nocamouHbIx
mecT — 20; mromans — 44KB.M;
y4eOHast ayJUTOPUS ISl TPOBEACHUS
3aHATUI CEMHUHAPCKOTO THIIA, KYpPCO-
BOTO NMPOCKTUPOBAHMUS (BBIIOTHEHUS
KypPCOBBIX pa0OT), TPYIIIOBBIX U HH-
JIUBUTyaITbHBIX KOHCYJIBTAIIHM, Te-
KYIIEro KOHTPOJIS U MPOMEKYTOYHOM

Kpacnonap, yn. um. Kanununa, 13
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aTTecTalluu.
TexHUYeCKUE CPeICTBA 00yUCHHS
(koMIbrOTEp TIEpCOHaANbHBI — 10
IIT.);

JOCTYT K ceTd «HTepHeT»;
JIOCTYII B 3JICKTPOHHYO HH(popManu-
OHHO-00Pa30BATENBHYIO CPEIY YHH-

BEPCUTETA;
CHeluaTu3upoBaHHas Meoenb (yueo-
Has JI0cKa, yueOHas MeOeb)
nporpammHuoe obecriedenue: Win-
dows, Office, INDIGO.
Anaconda 3

ITomemenne Ne5 DK, mocagouyHbIx
mect — 20; romans — 40,6KB.M;
y4eOHast ayJUTOPUS IS TPOBEACHUS
3aHATUI CEMHUHAPCKOTO THIIA, KypPCOo-
BOTO MPOCKTUPOBAHUS (BBITIOTHEHUS
KYpPCOBBIX PaboT), TPYMITOBBIX U HH-
JMUBUTyaJbHBIX KOHCYJIBTAIIHM, TE-
KYIIEro KOHTPOJIS U MPOMEKYTOIHOI
aTTeCTAINH.
KOHAWIHMOHEep — 1 mT.;
TEXHUYECKUE CPEICTBA OOYICHUS
(cereBoe obopynoBanue — | mr.;
KOMIBIOTEp ITEePCOHAIBHBIN — 9
IIT.);
noctyn k cetd «HTepHeT»;
JIOCTYII B 3JICKTPOHHYIO HH(pOpMaIIU-
OHHO-00pPa30BaTEIBHYIO CPEIY YHU-
BEPCUTETA;
CHelHaTu3upoBaHHas Meoenb (yueo-
Has TocKa, yueOHas MeOels)
nporpammHuoe obecriedenue: Win-
dows, Office, INDIGO.
Anaconda 3

[Tomemenne Ne310 DK, nocamouHbIx
MecT — 167; momaas — 157,1kB.M;
yueOHast ayJJUTOPHs ISl IPOBEICHUS
3aHATHI JICKIIMOHHOTO THIIA.
Crmr-cuctemMa — 1 1T,
nmabopaTopHOE 000pyIOBaHUE
(mmeiiep — 1 mt.;);
CTCMAIN3APOBAHHAS Me-

Oenn(yueOHast JocKa, yaeOHas Me-

0eIb);

TEXHUYECKUE CPEACTBA O0yUEHUs,
HAOOPBI IEMOHCTPALIUOHHOTO 000PY-
JIOBaHMS ¥ y4eOHO-HATJISITHBIX I10CO-

6uii (HOyTOYK, IPOEKTOP, SKPaH);

nporpammHuoe odecriedenue: Win-
dows, Office.

ITomemenne Ne310 DK, mromans —

3,6KB.M; [IOMEILIEHUE IJIs1 XpPAaHEHUsI U

MPOPUIAKTHIECKOTO 00CITyKUBAHUS

yueOHOro 000pyHoBaHusL.
JlabopaTopHoe 06opyJoBaHNE
(reitep — 1 mT.;);

TEXHUYECKUE CPEICTBA O0yUCHUS
(ceteBoe obopynoBanue — 1 mr.;
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aKycTU4eckas cucrema — | IirT.;
MHKpPOGOH — 2 IIT.).

TTomemienne Nel12 3P, mocamodHbIX
mecT — 96; iomans — 49,7kB.M;
yaeOHast ayJUTOPHS TSI TPOBEACHUS
3aHATHI JEKIIMOHHOT'O THIIA, 3aHATHI
CEeMUHapCKOT0 THIIA, KypCOBOTO IIPO-
EKTHPOBaHUS (BBIIOJIHEHHS KypCo-
BBIX pa0o0T), TPYIIOBBIX U UHIUBU-
JIyaJIbHBIX KOHCYJBTalUi, TEKYILETo
KOHTPOJISI U IPOMEKYTOYHOM aTTe-
CTaIUH.
Crieranmu3upoBaHHas MeOeIb
(yuebHast mocka, yueOHast MeOeb);
TEXHUYECKHE CPEICTBA O0YICHUS,
HaOOpHI IEMOHCTPAIMOHHOTO 000py-
JTOBaHUS U y4eOHO-HATIISIHBIX TTOCO-
6uii (HOyTOYK, IIPOEKTOP, SKPaH);
nporpammHuoe obecriedenue: Win-
dows, Office.

TTomenienne Ne4 DK, miomans —
31,1kB.M; IOMEUIEHHE IS XpaHESHUS
1 PO UITAKTHIECKOTO 0OCITYKIBaA-

HUS Y9eOHOTO 000pYIOBaHHS.
KOHJUIIMOHEP — 2 IIT.;
nmabopaTopHOE 000pyIOBaHUE
(mkad maboparopHbid — 1 mT.;
Ha0op abopaTopHBI — 1 mIT.;);
TEXHUYECKUE CPEACTBA O0yUEHUs
(mpunTep — 1 mrt,;
npoexTop — | mr.;
Mukpodon — 1 mr.;
nbm — 4 mwmr.;
cepep — | mrt.;
HocuTenb nHpopmaru — 1 mr.;
KOMIIBIOTEp MIEPCOHATBHBIN — 15
IIT.).

TTomemenne No4 DK, mromangs —
9,1kB.M; IOMEIIEHUE AJIsl XpPaHEHUsI U
npodUIaKTHYECKOTO 00CITYKUBAHHS
y4eOHOTO 000pY/I0BAHUS.
CIUIMT-CUCTEMA — 2 IIT.;
mTaTuB — 1 mIT.;
nabopatopHoe 000pyI0BaHUE
(mkad mabopatopHBId — 2 mIT.;
cTeHI TabopaTOpHBIH — 4 mIT.;);
TEXHUYECKUE CPEICTBA OOYICHUS
(oxpan — 1 mt.;
ceTeBoe 000pyIOBaHUE — 5 IIT.;
cepep — 6 mT.;
KOMITBIOTEP MEePCOHANbHBIN — 2
IIT.).

AHamn3 JaHHBIX

ITomemenue Ne206 OK, moca-
JI0YHBIX MecT — 20; TIommaab
— 41xB.M; IOMEILICHUE JIJIS
CaMOCTOSITENIbHOM pabOTHI.
TexHuueckue cpeacTBa ooyde-

HUSI (KOMITBIOTEP MEPCOHATh-

350044, KpacHogapckuii kpai,
r. Kpacnonap, yin. um. Kanunu-
Ha, 13
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HBI — 9 mT.);
J0CTyI K ceTu «HTEepHETY;
JOCTYTI B 3JICKTPOHHYIO HH-

(dhopMaImoHHO-

00pa3oBaTeNbHYIO Cpely YHU-
BEPCUTETA;
CTeUATM3UPOBAHHAS MEOEITh
(yueOHast mebenn).
[TporpammMHoOe obOecrieueHue:
Windows, Office, ciernanu-
3UPOBaHHOE JINIICH3UOHHOE U
CBOOOJTHO pacIpoCTpaHsIeMoe
porpaMMHOe oOecrieueHue,
MIPEeIyCMOTPEHHOE B paboueit
porpamme
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