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1. HaumeHOBaHMe TUCIUNIHHBI
Huciumnaa « THpopManimoHHbIe TEXHOJIIOTHH BU3yaIH3alliy OM3HeC-uH(OOpMaIum
2.IlepeyeHnb MIAHUPYEMbIX Pe3YJbTATOB OCBOEHHS 00pa3oBaTe/IbHO MPpoOrpam-
MblI (epeyeHb KOMIETEHIN) ¢ yKa3aHueM HHIUKATOPOB UX JOCTHKEHUS U MJIAHUPY-

€MbLIX pE3yJabTaTOB oﬁyqe}ms{ Io TMCIHMIIJIMHE

Huciumnnaa «HpopMallMOHHbBIE TEXHOJIOTUU BU3yalln3allui OM3Hec-uHGOpMaIum

obecneunBaet popmupoBanue ciaenyromux komnerenuuii: [IKII-1, TTKTI-3.

BHYTPEHHEH CPeNbl Op-
TraHU3alNH, OLEHKH
YCJIOBUM U pe3yIbTaTOB
NEeSATEIbHOCTH OpraHu-
3a1Un

UCTIOJI30BaHUST METO-
JIOB ¥ UTHCTPYMEHTOB
aHayM3a IaHHBIX U
MAaIIMHHOTO O0y4YeHHUs
IpY TIOJTOTOBKE aHa-
JUTUYECKOTO 000CHO-
BaHMs (UHAHCOBO-
HKOHOMHYECKHUX pe-
HIEHU N

Kon Pe3yabTarnl 00yyeHus (YyMeHUs U
HaumeHnoBaHue NuaukaTopbl 10CTH-
KoOMIIeTe 3HAHUS), COOTHECEHHbIE C MHAUKATO-
KOMIIETEeHIIUH JKeHUsI KOMMeTeHIHN
HIMHU pPaMM 10CTH:KEHUS] KOMIIeTeHIUH
3HATh: KOHIENTYaIbHBIC ITOJOKCHHS
1. JlemoHCTpUpYET UH(GOPMaAIMOHHO-KOMMYHHUKAIIMOHHBIX
3HAHHUE METOJIOB H TEXHOJIOTHI, MHCTPYMEHTOB UX
MHCTPYMEHTOB aHa- aJlanTaluuy K IpeICTaBICHUIO
7M3a JaHHBIX U Ma- pE3yNBTaTOB HAYIHBIX
TUHHOTO OOyYCHHS. WCCJICIOBAHUH M Y4eOHOM paboThI
2. JleMoHCTpUpYET
3HaHWE MPUHLIUIIOB YMeTh: NpUMEHSTh U3yUYECHHBIC
Brnanenue HaBbikamMu
MOJITOTOBKH AHAIUTU- | TEOPETUUYECKHUE TIOJIOKEHUS B
KOJIMYECTBEHHBIX U Ka- .
4ecKoro 000cHOBaHUs | MpodeCcCHOHATBHON ACSITENbHOCTU MIPU
YECTBCHHBIX METOJIOB
(MHAHCOBO-DKOHOMH- | BU3yaJIM3allUU PE3yJIbTATOB HAYYHBIX
aHaJM3a MpH OLEHKE . . .
N YECKUX peIIeHUM. UCCJICIOBAaHUM U yueOHON paboThI
COCTOSTHUS BHEIITHEH U
MHKII-1 3. Bianeer HaBbIKaMu

3HATh: BO3MOXKHOCTH U CPEJICTBA pe-
aJM3alui METOI0B 00pabOTKH JaHHBIX
B Pa3IMYHBIX IPOTPAMMHBIX MPOAYKTAX

YMeThb: OLIeHUBATh Pa3IMYHbIE CIIOCO-
OBl BU3YyQIM3AINH JAHHBIX C MTO3UIUHT
npodeccuoHaNbHOM e TeTbHOCTH

3HaTb: METO/bl U HHCTPYMEHTHI aHa-
TU3a JaHHBIX U MAIIMHHOTO O0Y4YeHUS
YMeTh: NpUMEHSATh METOIbI U UHCTPY-
MEHTBI aHAJIH3a TAHHBIX




IIKII-3

CrniocoOHOCTB y4acTBO-
BaTh B IpoLieccax Te-
KyHICro u CTpareruic-
CKOT'0 TUITAHUPOBAHUS U
KOHTPOJIA OpraHu3aluun

1. Onpenensier corna-
COBaHHBIE HaIpasJe-
HUS pa3BUTHS Opra-
HU3aLUU U U3MEHEHUS
NUT-nanamadgra op-
raHu3aluy.

2. Mcnonp3yer NoHAT-
HBIE JUII MEHEI)KMEH-
Ta MOJIEH U (POPMBI
IIPEJICTaBICHUS e~
tensHOCTH UT 1 ne-
MOHCTPUPYET HABBIKU
MIPUMEHEHHUS METOJI0-
JIOTUH OLICHKH COOT-
BerctBus UT Teky-
LIMM U CTpaTeruye-
CKUM LIEJISIM OpraHu-
3allUN.

3Hath: 1uaepoB peiHka Bl-utatdopm
u Data Science u nporpaMMHbI€ METO-
JIbI TIPOBEJICHUS] MHTEIIEKTYaJIbHOTO
aHaJIN3a JaHHBIX JUIS IPUHATHUS ONTH-
MaJIbHBIX OU3HEC-PELICHHH.

YMeThb: NpoBOAUTH 0030p phIHKA U
BbIOMpPATh HAWTyYIIEe peleHue 1is
pereHus: On3Hec-3anad.

3HATb: COOTBETCTBYIOIIMI MaTeMaTH-
YeCKHi anmapar ¥ MHCTPYMEHTallb-
HBIE CPEJICTBA Pa3padOTKHU U OLICHKHU
MPOIIECCOB TEKYILEro U CTpaTernye-
CKOTO TUTAHUPOBAHMUS.

YMeTh: 0CyIIECTBIATh HHPOPMALH-
OHHO-aHAJIUTHYECKYIO JIeATEbHOCTh
Ha ocHOBe low-code matdopmbl
Loginom u Yandex Datalens ans Te-
KYILIErO ¥ CTPATETHIECKOTO IIAaHUPO-
BaHUS U KOHTPOJISI OpraHu3altu.

3.MecTO TUCHHUILINHBI B CTPYKTYpPe 00pa3oBaTeIbHbBIX IPOrpamMMm

Huciunnvza «HpOpMalMOHHbBIE TEXHOJIOTUU BU3Yyalln3allui OU3Hec-uH(OpMaIumn
OTHOCUTCA K Monynto npoduiisi, ”HBapHaHTHBIX JJI1 HamnpaBiieHus noarotoBku 38.03.02
«MeHekMeHTy, oTpaxkaronux cnenuduky BY3a.



4.00beM IMCHUILUIUHBI (MOAYJISI) B 3a4€THBIX eIMHUIIAX U B aKAJleMHUYEeCKHX Ya-
cax ¢ BbljeJIEHHEM 00beMa ayIMTOPHOM (JIEKIMH, CEMUHAPBI) U CAMOCTOSITEJILHOM pa-
00ThI 00yYAOIIIUXCH

OuHo-3a04yHas hopma 00yueHus

. Bcero Cemectp 5
Bua yueOHo# padoThl 10 JTUCHUILIHHE
(B 3/e 1 yacax) (B yacax)
OO011as TpyA0€MKOCTh JUCIUIIINHBI 3/108 108
KonraktHast paboTa - AyIUTOpHBIC 3aHATHS 18 18
Jlexknuu 8 8
CemuHapbl, IPAKTUYECCKUEC 3aHATHUS 10 10
CamocrosiTenpHas padora 90 90
KonTtponrsHas pado-

Bun texyiiero KoHTposist p 2 p KonTponbnas pabota
Bua npomMexyTOUHOM aTTecTaluuu 3ayer 3ayer

5.Coaep:xanue TUCHUILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jaesiaM) IUCIHU-
IUTMHBI ¢ YKa3aHHEM X 00beMOB (B aKaJleMUYeCKHX 4acax) U BUJA0B y4eOHbIX 3aHATHIl

5.1.Conepsxkanue JTUCUUIJINHBI

Temal. Ilogkarouenue u npeodpa3oBaHue BHEHIHUX JaHHBIX

1.1.  OcHOBHBIE TTOHSTHSI, CBSI3aHHBIC C BU3YyAIN3AIMEH TaHHBIX U BH3yaJbHOTO BOC-
npusATUs On3Hec-uHpopManuu. MicTopus Bu3yaau3anuu JaHHBIX. DOPMBI BU3yaIbHOTO TIPE/I-
ctaBieHusi nHpopmanuu. OCHOBHBIE KOHIENIIMU BU3YaJIbHOTO BOCIpUATUS rpadukoB. NH-
TEepaKTUBHAs BU3yaju3allus NaHHbIX M OusHec-aHanmuTuku Yandex Datalens, Tableau,
MS Power BI.

1.2.  HWcTOYHUKM TaHHBIX.

[Toaxmrouenue k 6a3am manabix (SQLite, postgreSQL), Tabmuiam Excel, LibreOffice
Calc, daitnam Text/CSV, XML, pdf, docx. 3arpy3ka u coxpanenune nH(OOpPMAIUU B PA3HBIX
dopmaTax (aiinos.

Tema 2. Paoora ¢ CYB/I SQLite.

1.1. Co3nmanwne 0a3bl JaHHBIX, CO3IaHHUE TAOIHII.

Tuner nanusix SQLite, MeToauka co3mnanust bJI, Tabnull, opranuzaius CBsI3ed MEXIy
TaOJIUIIAMH.

1.2. Pabota c 3anucsmu B B]]

Hanmonnenue tabnuil nanaeiMu. Beibopka naHHbIX. MI3MeHeHUE U yaalieHUE JTaHHBIX.
PaboTa ¢ 0IMHOYHBIMY 3aIMMCIMHA M MHOKECTBOM 3aITHUCEH.

1.3.  Opranuzanus cinoxabsix SQL 3anpocoB. BioxeHnHsie 3anpockl. CBsI3HBIE 3apo-
cel. Oneparuu s paboThl CO MHOKECTBOM 3aIUCEH.

Tema 3. OLAP-ananu3. Buzyaan3zanus nanubix B low-code miargopme Loginom.
Br100op Bu3yaJm3anuu JaHHBIX JJISl PA3JIHYHBIX THUIIOB JJAHHBIX



1.1. Buzyanuzaropsl o0uiero HaznaueHust B Loginom: ctaTucTuka, Tabauuel, rpadu-
KH. IUarpaMMbl, TUCTOTPAMMBI.

1.2.  Cnoxuble BU3yanu3atopsl oomiero HazHaueHus: B Loginom. OLAP-ananu3. Bu-
syanuzarop «OLAP-ky6» B Loginom.

1.3. Pa30op TUIIOB IaHHBIX U BBIOOP MOIXOMASIIMNX MO HUX Tpa(uKOB.

1.4. Paborta c KOJIMYECTBEHHBIMU U KAUE€CTBEHHBIMU JAHHBIMH.

1.5. CoBwmerieHue pa3InyHbIX TUIIOB TpaUKOB HA OJTHOM TOJIOTHE.

Tema 4. OnTumuzanus Budyajausanuid. BusyanbHble npueMbl 1Sl IOCTPOEHUSA
Dashboard. IToaxoabl 1 npaBu/Ia MOCTPOCHUS HATJISIAHBIX NPe3eHTALMM.

1.1. IIpenBaputenbHas 00paboTKa JaHHBIX ISl yIydlIeHUs BU3yanu3aunu. Criaxu-
BaHue, PUIbTpaLUs JaHHBIX.

1.2. BelueneHue u aHaau3 XapakTEPHBIX 0COOEHHOCTEHN B JaHHBIX. Tpenn. Perpec-
cusl.

1.3. CepBucel nu npuéMsl I NOCTPOCHUS CTAaTUYHBIX Ipe3eHTanuid. CepBHUCHI U
IIPUEMBI IS IOCTPOCHUS JUHAMUYECKUX IIpe3eHTalui. M3yduenue rnpasui co31aHus Ipe3eH-
TaIui.

1.4. Pa360op BO3MOKHOCTEN U OCOOEHHOCTEN pabOThI B pa3IMUHbIX NIPE3EHTALMOHHBIX
cepBUcax

1.5. Pa36op Bo3MOkHOCTEN U 0cOOEHHOCTEN pabOThl B MPOrPaMMHBIX MPOJYKTaxX s
MOCTPOCHUS JUHAMHYECKHUX OTUYETOB (TTAHENEH).



5.2. YueOHO-TeMAaTHUYECKHUH IIJIAH

OuHo — 3a04Has popma 00yueHus

TpyaoeMKoCTh B Hacax

KonraktHasi pab6ora - Ayaurop-

Hag padora ®opmblI Te-
Haumenosna- KYIIEro
Nenn | Hue Tem (pa3- y
Bcer Cemunapspi, | CamocrosiTesb- KOHTPOJIA
/m | 1eJ10B) AMCIHU- 06-
0 Jlek- npaKTuye- Has padora ycneBaemo-
ILIMHEBI mas, B
T 187001 CKHe 3aHs- CcTH
T ™A
CobecenoBa-
Tlogxmrouenne HUS 110 J0-
U mpeodpaso- MaIIIHUM 3a-
1 peobp 30 |6 2 4 24
BaHHE BHEIII- nanusM. [po-
HUX JaHHBIX BEpKa
3aJaHuMN.
CobecenoBa-
HHSA 10 J0-
Pabora ¢ MAIIIHUM 3a-
2 . 26 4 2 2 22
CVYB/I SQLite nanusM. [po-
BEpKa
3aJaHUH.
OLAP-ananmus.
Buzyanuzanus
JIAHHBIX B low- CobecenoBa-
code mmatdop- HUS 110 J10-
Mme Loginom. MaIIIHUM 3a-
3 g 26 |4 2 2 22
Br16op Bu3y- nanusm. [Ipo-
ann3alny JaH- BEpKa
HBIX U1 pa3- 3aJaHUH.
JINYHBIX TUIIOB
JaHHBIX
OnTuMu3aims
BHU3yaJu3alui.
BusyanbpHbie
Y CobecenoBa-
MIPUEMBI JIJISI
HUA 10 J0-
MOCTPOCHHUS MALLIHIM 32
4 Dashboard. 26 4 2 2 22
nanusM. [po-
IToaxonsl u
BEpKa
mpaBuja 1o- .
3aJIaHA.
CTPOCHHUS Ha-
TJSITHBIX TIpe-
3eHTAlUH.




CornacHo
yeOHOMY
B nenom o aucuu- Y
H Avct 108 | 18 8 10 90 IUIaHy:
IIJIMHC
KOHTPOJIbHAS
paboTta
5.3. Conep:kaHue CeMHHAPOB, MPAKTHYECKUX 3aHATHIH
IlepeyeHb BOIIPOCOB /15 00C €HHUSl HAa ceMHHapax
HaunmenoBanue p P A Yl pax,
Tem (pasienon) NMPAKTHYECKUX 3aHATHAX, pEKOMeHyeMble HCTOYHHKHU ®opMbI IpoBe/Ie-
U3 pa3aelioB 8,9 (yka3biBaeTcs pa3jiesi U NOPAIKOBBI HUA 3aHATHH
IUCHMILINHBI

HOMEP HCTOYHHKA)

[Honknrouenue u
npeobpazoBaHue
BHEIITHUX JaH-
HBIX

1. Hcropus BU3yalu3aliu JaHHBIX.

2.  ®opMbl BU3yalIbHOTO TPEACTABICHUS HH()OPMAITUH.
3. OCHOBHBIC KOHIICTIIIUU BH3YaJIbHOTO BOCIIPH-
ATUS TPaUKOB.

4. HHTepakTUBHAs BH3yaIM3allvs JaHHBIX U OM3HEC-aHa-
mmntuku Yandex Datalens, Tableau, MS Power BI.
PekoMeH1yeMble HCTOYHUKH JTUTepaTypshl: 9. 1-5

[IpakTukym 1o pe-
HICHUIO 33/1a4 10
TEMaTHKe 3aHATHUS B
MaJbIX rpynnax (2-4
CTYJEHTA) U KOJIJIEK-
TUBHOE 00CYX/ICHHC
pelieHuit

Pa6ora c CYB/]
SQLite

1. Co3nmanue 0a3bl JaHHBIX, CO3MaHUE TAOJIHII.

2. Bynyt paccmotpens! Tumbl faHHbix SQLite, MeToanka
co3nanus bJl, Tabnui, opranu3anus cBsizeld Mex Iy TaOIu-
[aMH.

3. Pabota c 3anucsmu B B/

4. Hanonnenue tabiuu faHHbIMU. BriGopka nanubix. W3-
MEHEHUE U yAalieHue TaHHbIX. PaboTa ¢ 0IMHOYHBIMU 3aMH-
CAMH M MHOXECTBOM 3aIlHCEN.

5. Opranmzanus ciaoxsbix SQL 3ampocos

6. Bnoxennsle 3anpockl. CBsi3Hble 3anpockl. Onepanuu
Ui paboOThI CO MHOXKECTBOM 3amnuceil (00bequHeHne, nepe-
CEYCHHE, IEKapTOBHI ONEpalliy U T.1.).

PexoMeH1yeMble HICTOUHHMKHU JIUTEepatypsl: 9. 1-4

[IpakTukym no pe-
LICHUIO 33734 110
TEMaTHUKE 3aHSATHS B
MaJjbIX rpymnmnax (2-4
CTYyJICHTAa) U KOJIJICK-
TUBHOE 00CYX/ICHHE
pelIeHui

OLAP-ananus.
Busyanuzauus
aHHBIX B low-
code maropme
Loginom. BrI-
0op BU3yanu3a-
UM JJAHHBIX JJIS
pPa3ITUYHBIX TH-
OB JIAHHBIX

1. Buzyanusatopsl oOuiero Ha3HaueHus B Loginom: cra-
TUCTHKA, TAOIHULIBL, TPAQUKH. JHUArPaMMbl, TUCTOIPAMMBI.
2. CrnoxHble BU3yaau3aTOphl OOIIET0 HA3HAUYEHHUS B
Loginom. OLAP-ananu3. Busyanuszarop «OLAP-ky6» B
Loginom.

3. Pa30op TUIOB AaHHBIX U BBIOOP MOAXOIAIINX MO HUX
rpaduKoB.

4. Pabora c KOMMYECTBEHHBIMU M KAYE€CTBEHHBIMU JaHHBI-
MHU.

5. CoBMmeleHHe pa3IMYHbIX TUIIOB IPa)UKOB HA OJTHOM
MIOJIOTHE.

6. PekomeHayemMble HCTOYHUKH JIMTEPATYpPHI: 9. 3

[IpakTukym no pe-
HICHUIO 33/1a4 110
TEMaTHKE 3aHSATHUS B
MaJjbIxX Tpynmnax (2-4
CTYJIEHTa) U KOJIJICK-
TUBHOE 00CYX/IeHHE
pelLIeHn




OnTuMH3aLys
BU3yaJIu3alui.
BusyanbHseie
MIPUEMBI IS T1O-
CTPOCHUS
Dashboard.
[Toxxonsl u mpa-
BHJIA TIOCTPOE-
HMS HarJIsHBIX
Mpe3eHTAIIUMN.

1. IlpeaBaputenbHas 00pabOTKa NAHHBIX JJIS YITyYIICHUS

BU3YaJIU3al1u.

2. CrnaxuBaHue, QUIbTpalus JaHHBIX.

3. Brouienenue u aHau3 XapaKTepHBIX OCOOCHHOCTEN B

JTAHHBIX.

4. Tpena. Perpeccusi.

5. Bo3moxHOCTH U 0COOEHHOCTH pabOThl B TPOrPaMMHBIX

MPOAYKTaxX AJIs HOCTPOEHUS JUHAMMUYECKUX MaHenen

6. CepBuchl U NPUEMBI ISl TOCTPOSHUS TUHAMUYECKHUX
IIPE3EHTALUN

PekomeHayemMble HICTOYHUKHU JUTEpaTypsl: 9. 1-5

[IpakTukym no pe-
LIEHUIO 3a7a4 110
TEeMaTHKe 3aHATUS B
MallbIX rpymnmnax (2-4
CTYyJICHTAa) U KOJIJICK-
TUBHOE 00CYXICHUE
pelIeHui

6.IlepeyeHb yueOHO-MeTOANYECKOT0 00ecniedyeHUs AJIs CAMOCTOATEILHOM PadoThI
o0y4yaromuxcsi Mo IMCUUIINHE

6.1. Hepequb BOIIPOCOB, 0OTBOANMBIX Ha CAMOCTOATEJIbHOE€ OCBOCHUE TUCIUILIN-

HbI, (POpPMBI BHEAYIUTOPHOI CAMOCTOSITEILHOI PadoThI

HaumMeHoBaHue TeM
(pa3aesioB) aMCHU-
IIMHBI

Ilepeyennb BOpocoB, 0TBOAUMBIX HA
CaMOCTOSITEJIbHOE OCBOCHHE

®opMbI BHEAYTUTOPHOM
CaMOCTOSITEJIbHOI PadoThI

IToagxaroyenue u
npeodpa3oBaHue
BHEIIHUX JAaHHBIX

3arpy3ka 1aHHbIX U3 daiaoB ¢popmara xls,
csv, txt

Pabota c yueOHoI muTepary-
poil. Pemienne TMIIOBBIX 3a1a4.
Pa30op Bonpocos 1o Teme 3a-
HATHUSL.

BrinonHenue noMamHmx 3a-
JaHUM K KQXKJIOMY 3aHSITHIO.

Pat6ora c CYB/]
SQLite

Cosganue bJI. Co3manue Tabaui. Hamomxe-
HUE TaOIHIl JaHHBIMU BPYYHYIO WU U3
BHEITHUX (haijIoB.

BrIBoA TaHHBIX HA SKpaH WK COXpaHEHHUE B
daiin.

Pabota c yueOHoI muTepary-
poil. Pemenne TMIIOBBIX 3a1a4.
Pa36op Bonpocos o Teme 3a-
HATHUSL.

BrinonHenue noManiHmx 3a-
JaHUM K KQXKJIOMY 3aHSITHIO.

OLAP-ananu3. Bu-
3yam3aIus JTaHHbIX
B low-code matdop-
me Loginom. Beibop
BU3YaJIM3alUuu J1aH-
HBIX JIJISL PA3INIHBIX
THUIIOB JIaHHBIX

Busyanuzarops! o01iero Ha3HaueHMs B
Loginom: cratuctuka, TaOIHIbL, TPAPHUKH.
JMarpaMMbl, THCTOIPaMMBI.

CrnoxHble BU3yalIn3aTOPhl OOIET0 Ha3Have-
Hus B Loginom. OLAP-ananu3. Busyanusza-
top «OLAP-ky6» B Loginom.

Pa360p THIIOB JaHHBIX U BBIOOP MOAXO0.s-
IMX 10 HUX rpa¢dukoB. Pabora ¢ konuue-
CTBEHHBIMM U KaUE€CTBEHHBIMH JJAHHBIMH.
CoBMmelneHHE Pa3IMYHbIX THIIOB IPa(UKOB
Ha OJIHOM I10JIOTHE.

Pabota c yueOHoIi muTepary-
poi. Pelienune TUIIOBBIX 3a/1a4.
Pa36op Bonpocos 1o Teme 3a-
HSTHSA.

BrimmosiHerne JoMantHux 3a-
JAHUM K KaXKJIOMY 3aHATHIO.

OnTuMuzanus BU3y-
anu3auuid. Busyanb-
HBIC IPUEMBI JJISI TI0-
ctpoenus Dashboard.
[Toaxonw! 1 npaBuia
ITOCTPOCHUS HATJISIJI-

[IpenBapurenbHas 00pabOTKa NaHHBIX IS
YIIy4IIEHUS BU3YyJIU3ALUH.

CrnaxwuBanue, puiabTpanus JaHHbIX. Beige-
JICHHE M aHAJIU3 XapaKTePHBIX OCOOCHHOCTEN
B JJAaHHBIX.

Tpenna. Perpeccusi.

Pabota ¢ yueOHoIi tuTepaty-
poii. Penienue THIIOBBIX 3a71a4.
Pa36op Bonpocos 1o Teme 3a-
HATHA.

Brimmosiaenne JoManiaux 3a-
JaHUH K KQXKIOMY 3aHSITHIO.




HBIX [IPE3EHTALMI BosmoxxHOCTH 1 0cOOEHHOCTH PadOThHI B
[IPOrPaMMHBIX NIPOAYKTAX ISl [IOCTPOCHUS
TUHaMH4Yeckux naHenei. CepBHUCH U MpuUE-
MBI JUJIS IOCTPOEHUs] JUHAMUYECKUX [IPE3EH-
Tanui

6.2. IlepeyeHb BONPOCOB, 3aJaHNI, TeM VISl IOATOTOBKH K TeKYyIIeMy KOHTPOJII0

IIpumepsl 3agaHuii K KOHTPOJIbHOM padoTe

Tema 1: Ilogkirovyenune u npeodpa3oBaHve BHEIIHUX JAHHBIX.
I. Nmnoprupyite

1.1.1annsbie u3 gaiina xls

1.2./lannbie u3 daiina popmara csv

1.3./lannble u3 daiina txt

2. BriBenute nepsoie 10 3anuceld Ha 3kpaH. [IpenBapurenbHO OTCOPTUPYHTE MO
OJIHOMY M3 CTOJIOIOB.
3. B umnopTupoBaHHBIX TaHHBIX HAMAWTE MaKCUMalbHOE, MUHUMAJILHOE CpElIHEE

3HAYEHUS B YHCIIOBBIX CTONOaX. JJis MaKCUMyM U MUHUMYMa BBIBECTH UHICKC (MHICKCHI)
JAHHBIX 3JIEMEHTOB.

Tema 2: Pa6ora ¢ CYB/l SQLite

1.  Co3spaiite bB]J] ¢ Tabnureit, B kKoTopyto Hy)HO 3aHectu nociaeaaue 100 cTpok u3
aHaIM3UpPyeMbIX JaHHbIX. CTpykTypa TaOMMUbl OJDKHA cOBOaAarh co cTpykrypoud CSV
(aiina (KOJIMYECTBO U Ha3BaHHUE CTOJIOLOB).

2. Cozpates B]Jl, kotopas conepxut uHdopmaiuio 00 yueOHbIX AUCIUILUIMHAX, 3a-
MOJIHUTH €€ JaHHbIMU. B mporpamme pazpaborath QpyHKIIMH, KOTOPHIE MO3BOJISIIOT YAAISIThH
CTpOKH 13 Tabyuilbl B B/ B COOTBETCTBUU C HOMEPOM CTPOKH.

3.  PeanuzoBaTh mporpaMmmy, B KOTOPOU MOJB30BaTEIh MOXKET JOOABIATH JJAHHBIC B
b/l, BBOJsi HEOOXOAMMBIE TaHHBIE B KOHCONU. Peann3oBarh nmporpaMmy, KOTOpasi BBIBOJIUT
uHdopmaimio u3 bassl 1aHHbIX. ba3a 1aHHBIX COCTOUT U3 OJTHOM TaOIUIIBI ¢ UeThIpbMSs T0-
JISIMHA Pa3HbIX THUIIOB.

4.  Cozpnanite B/l ¢ Tabnuuieii, B KOTOPYy1O HY>KHO 3aHecTH nepsbie 100 cTpok U3 aHa-
JM3UPYEeMbIX NaHHbIX. JlaHHbIe B3sATh U3 ¢aiiina CSV u3 otkpeiToro ucrouynuka. CTpykTypa
TaOJIMIIBI TOJKHA COBITAIaTh CO CTPyKTypoit CSV (daitna (konuecTBO ¥ Ha3BaHUE CTOJIOIIOB).

5. Cosznate ba3y nannbeix DataBase, ¢ Tabnurnieii Students ¢ monsimu (id, Name, age,
INN). /IaTb COOTBETCTBYIOIIME TUIIBI ITOJISIM. 3AMIOJIHUTh CTPOKU ¢ KOHCOJIM 3HaYeHusiMu. He
Menee 10 3anuceit. Cuurtars ganHablie 3 b/l 1 BEIBECTH BCE cpa3y Ha HKpaH.

6. Coznars baszy nannbeix DataBase, ¢ Tabnuneii Students ¢ nonsamu (id, Name, age,
INN). /laTb COOTBETCTBYIOIIME TUIIBI MTOJISIM. 3AMIOJIHUTh CTPOKU C KOHCOJIM 3HaueHusiMu. He
menee 10 3anuceit. Cuurtars nanusie u3 b/l u moctpouts quarpammy no croioiy AGE.

7. Coznatb ba3y nanneix DataBase, ¢ Tabnuueit Students ¢ mossamu (id, Name, age,
adress). /laTb COOTBETCTBYIOIIME THUIIBI MOJSM. 3aMOJHUTH CTPOKH C KOHCOJIHM 3HAUCHUSIMHU.
He menee 14 3anuceit. CuutaTth qannbie u3 bJ1 u 3anucats ux B daitn CSV.

8. Coznate baszy mannwsix DataBase, ¢ tabmuneit Students ¢ monssmu (id, Name,
Surnave, age, group). J[aTb COOTBETCTBYIOIINE TUIIBI MOJISAM. 3alIOJIHUTh CTPOKH C KOHCOJIH
3HayeHusMu. He mernee 10 3anuceit. Cunrtats u3 bl nHpopManuio ToIbKO O TeX CTYJASHTOB,



yel Bo3pacT = 20. CunTaHHbIE JaHHBIE BBIBECTH HA DKPaH.

9.  Coznpars B/l, koTtopast cogepxut uHbopmalnu 00 y4eOHBIX TUCIUIUIMHAX, 3a-
NOJIHUTH €€ NaHHbIMU. B mporpamme pazpa®oTtaTh QyHKIMH, KOTOPbIE MO3BOJISIIOT U3MEHSTh
3HAYEHHUS MOJIEH B CTPOKAX B COOTBETCTBUU C HOMEPOM CTPOKH.

10. Coznars BJI, kotopast coaepxut uHbopmalu 00 ydeOHBIX TUCIMUIUIMHAX, 3a-
MOJIHUTH €€ AaHHbIMU. CunTaTh NaHHble U3 b/l 1 BbIBECTH UX HA dKpaH. 3anucarh NEpBbIE 3
ctpoku u3 b/ B aiin CSV.

Tema 3: OLAP-anaan3. Busyanuszanus 1anabix B low-code miargopme Loginom.
Br100op Bu3yaJn3anuu JaHHBIX IS PA3JIHYHBIX THUIIOB JAHHBIX

1. Tpebyercs co3qaTh aHATUTHYECKYI0 OTYETHOCTh, HA OCHOBE KOTOPOH MOKHO CHe-
JIaTh BBIBOJIBI O TCHJICHIIUH Pa3BUTHS KOHKPETHOTO MarazuHa. OT4eTHOCTh HEOOXOIMMO CO-
371aTh, UCIIONB3YS JaHHBIE MO MPOJAkaM TOBapoOB (MCXOAHBIE (ailnbl nmpunaraiorcs). B 06-
el OTYETHOCTH JIOJKHBI OBITH TPU OTYETA, XapaKTepU3YIOLIUE NESITEIbHOCTh Mara3uHoB U
Bcel opranuzauuu. OTYeT, XapaKTepU3yIOIUi TUHAMUKY MPOJaXx MO MecsluaM B pa3pes3e
Mara3vHOB U U3MEHEHMS UX JI0JIeH B MpoAakax opraHuzanuu. ['uctorpamma pacnpeaeieHus
MOCEIEHUI Mara3uHoB 3a BeChb Mepuoj (C moMoulbio Busyanuszaropa CTaTucTuka). AHanu3
IIPOJIaK Mara3uHOB B pa3pe3e TUNA JHA U 4aca — OTYET, NO3BOJISIONINI MPOAaHAIU3UPOBATh
M3MEHEHHE BBIPYUKM MAara3vHOB B 3aBUCUMOCTH OT 4aca MpoAaX U Tuna JHsA. OnepaTuBHas
OTYETHOCTH MPEJHA3HAYECHA JIJIS1 AaHAJIN3a IESITEIbHOCTH Mara3uHa BCE OpraHu3aluu 3a Mo-
ClIemHUN KajneHAapHbIi Mecsi. OnepaTuBHAs OTYETHOCTh 00s3aTENbHO JI0OJKHA BKIIIOYATh B
ce0s1 OTUeT MO BBIPYYKE MAra3uHOB MO JTHAM C HAKOMUTEJIbHBIM MUTOTOM C Haydaja MecCsIa.
OT4YeThI 1O OIIEHKE TEHACHIIUI MO3BOJISIOT BBIIOJIHUTh aHAIU3 U CIPOTHO3UPOBATH PA3BUTHE
Mara3uHOB, HalPaBJICHUI U Bcelt opranm3aiuu. O0s3aTeIbHBIMHA SBIISIOTCS J1Ba oTdeTa. [lep-
BBII JIOJIKEH OTOOpaxaTh 'paduK pa3BUTUS Mara3uHOB MO OCHOBHBIM YETBIPEM XapaKTepH-
CTHUKaM: CpPeJIHUH Y€K, BhIpyYKa Mara3uHa, KOJIM4e€CTBO MO3UIUN B UEKe, KOJIMUYECTBO MOKY-
nareneid. Ha ocHOBE Takoro otdyera MOKHO CIIEJIaTh BBIBOJBI O JAJBHEMIIIEM Pa3BUTUU Ma-
ra3vHOB M OpraHu3aluu B 1enoM. s gopMupoBaHusi HOBOrO TOBapHOIO MOPT(heENs co3aa-
€TCsl BTOPOM OTYET, B KOTOPOM OTOOpakaroTcsi cialdas U CUiIbHAsi TOBApHbIE MOJATPYIIIBI 3a
NOCJIETHUE TOJIT0/1a. AHANU3 JIOJDKEH BBIMIOJNHATHCS B pa3zpese Kaxjaoro mecsma. Kpurepu-
SIMU OTIpeJieTIeHus c1ab0i TOBAPHOM MOArPYIIIBI ABJISIFOTCS: YaCTOTA MOMAIaHUsl B YEK MEHEe
0,05 u gonst B oO1el BoIpyuke 3a Mecsi MeHee 5%. CuibHOM ToBapHOW MOATrpyNnou OyaeT
MOJATPYIINA ¢ YacTOTOM momananus B yek Oosee 0,15 u goseit oOieit BBIpYyUKH 3a MecsI] 00-
nee 10%.

2. IlocTpoiiTe BpeMEHHBIE PSAIAbI U UX BU3YAIU3ALUIO ISl IaHHBIX, IOJTYYEHHOTO U3
moboro CSV-daiina mo 1syM croaodmnaM. J[oJpkHBI OBITh HCIIOIB30BaHbI CTOJIOYATHIE AUa-
IPaMMBI.

3. Toctpoiite rpaduku GpyHkuil yl=x"2+x u y=x"3+x. 'papuku crposrcs Ha 01-

HOM noze. JlomkHa ObITh MOKa3aHa JIereHaa. X n3MeHsercs ot -10 go 25.

4. TloctpoiiTe BpeMEHHbIC PSAIbl U UX BU3YAIM3ALUIO JJISI IAHHBIX, 3arPY>KEHHBIX C
daiina "consumers-price-index-march-2022-seasonally-adjusted.csv", cron6er "Data_value".
JIOJDKHO OBITH MOCTPOEHO 2 pa3IMUHbIX THUMa rpaduka Juis aHATU3UPYyEMbIX JTaHHBIX. Kax-
JI0€ YMCJIOBOE 3HAYEHHE JTOJKHO OBITh YBEIMUYEHO B JBa pasa.

5. U3 ¢aiina electronic-card-transactions-april-2022-csv-tables.csv cuutaTh cTonber



Data Value, BbiBecTH 3HaueHHs B BUjE rpaduka Ha SKpaH. TUIl JUHUMU - MyHKTUP, LBET -
KpacHbId. CUMTaHHBIC 3HAUEHUS 3anucaTh B 0a3y naHHbIX. CunTaTh U3 0a3bl JAHHBIX MIEPBBIC
10 3HaueHUI 1 BBIBECTH HA DKPAH.

6. U3 ¢aiina electronic-card-transactions-april-2022-csv-tables.csv cuuratb cronber
Data Value, BeiBecTH 3HaueHHs B BUjE rpadyka Ha dKpaH. THI JUHUU - MyHKTHP, I[BET -
cunuil. CunuTaHHbIE 3HAYEHHUA 3amucaTh B 0a3y AaHHbIX. [Ipu 3TOM Kaxkioe 3HauE€HUE YyBe-
anunTh Ha 1. CuutaTh U3 6a3bl JaHHBIX nepBbie 20 3HAUCHUN U TOCTPOUTH IO HUX TpaduK.

7. W3 ¢aiina electronic-card-transactions-april-2022-csv-tables.csv cuuratsb cronbenn
Data Value, BeiBecTH 3HaueHHs B BUj€ rpaduka Ha SKpaH. TUI JTUHUU - MyHKTUP, IBET -
yepublid. [lepsrie 30 3naueHuit coxpanutsh B CSV-daiine out.csv.

8. U3 ¢aiina electronic-card-transactions-april-2022-csv-tables.csv cuutaTth cToI0EI]
Data Value, BeiBecTr 3HaueHHs B BUjaE Tpaduka HA dKpaH. THI JTUHUU - MMyHKTHP, IBET -
YepHBIA. 3aTeM MOCTPOUTH TpaduK MO ITUM K€ 3HAYCHUSIM, YMHOKEHHBIM B 2 pa3a, HO IIBET
JIMHUM - 3€JICHBIMN.

9. OrtkpsiTh Qaiinsl wholesale-trade-survey-dec-2021-quarter-csv.csv u electronic-
card-transactions-april-2022-csv-tables.csv . Cuutats cronben Data_Value (nepsbie 100 3Ha-
yeHul). BeiBeCcTH cuMTaHHBIC 3HAYCHHS HA rpaduKe, BBIBOJIUTH JaHHBIC OJHOBPEMEHHO Ha
OJIHOM TIOJIE.

10. OtkpeiTh daiiasl wholesale-trade-survey-dec-2021-quarter-csv.csv u electronic-
card-transactions-april-2022-csv-tables.csv . IlepeMHOXHUTh COOTBETCTBYIOIIHME 3HAUYCHUS
JIBYX CUMTAHHBIX CTOJIONOB. Pe3ynbpTaT BEIBECTH Ha DKpaH B BUJIE CTOJIONA JaHHBIX. [1pu BbI-
BOJIE MOJMUCATh KaXAYI0 CTPOKY MOPSIAKOBBIM HOMEPOM.

Tema 4: OnTumMuzanus Budyajau3anuii. BusyainbHble npueMbl I1Jisl OCTPOEHUSA
Dashboard. IToaxoasl ¥ npaBu/Ia MOCTPOCHUS HATJISIAHBIX NPe3eHTAIlUM.

I. Cunrarp nansasie u3 ¢aina CSV. I[loctpouts rpaguk mo JaHHBIM BPEMEHHBIM
psanaMm. ITocrponuts nunauro TpeHaa. CriporHo3upoBaTh pa3BUTHE MIpoOLIECCa.
2. CuutaTh gansnsie u3 Qaina CSV. [locTtpouTs rpaduk Mo 1aHHBIM BPEMEHHBIM

psanam. CriaauTh BpEeMEHHBIE PSJbI METOJAOM CKOJB3SIIEH CpelHed M AKCIOHEHIMAIbHBIM
CIUIaKMBaHUEM. BOCCTaHOBUTH MPONYIIECHHBIE JaHHBIE C TIOMOIIBIO JIMHEHHON U MOJTUHOMU-
albHOM perpeccuu. BeIUUCIUTh TOUHOCTh BOCCTAHOBJICHUSI.

3. B (aitne umeroTcs 1aHHbIE O COBOKYMHBIX JIMYHBIX pacxojax; pacrojiaraeMbix
JUYHBIX J10X0/axX; pacxoaax Ha tadak st CIIA Ha epuon ¢ 1959 no 1983 roasl. Onienure
MHO>XECTBEHHYIO PETPECCUI0 MEX]Iy perpeccaHsioM (dHIAOTeHHOM nepemeHHoii) Varl u pe-
rpeccopamu (3K30reHHbIMU IepeMeHHbIMU) Var2, Var3 u Var4 ucnosnb3ys JaHHbIe 3a 25 JIeT.
Jaiite unTeprnperaiuio kodpduimentam perpeccuu. Mccnenyitte crenedsb KOppEIsIIMOHHON
3aBUCHUMOCTH MEXY MEPEMEHHBIMU.

4. [Toctpoiite Dashboard mo nmpuBenennsiM manHbM cpenctBamu MS Excel, MS
Power BI, Yandex Datalens.

Kpurtepuu 0a71bH0I OlleHKH Pa3IuYHBIX (DOPM TEKYyILIero KOHTPOJISI yCIIeBAEMOCTH
Kpurepuu 0amibHON OLIEHKU Pa3IMYHBIX (POPM TEKYIIETO KOHTPOJIA yCIIEBAEMOCTH CO-
JIEp’KaTcsd B COOTBETCTBYIOIIMX METOJUYECKHX pEeKOMEeHAalMsIX Kadeapbl «Maremaruka u
UH(pOPMaTHKA.



7.(I)OH)I OLHCHOYHBIX CPEACTB IJIA NMPOBCACHUA l'IpOMe)KyTO‘IHOﬁ arrecranmmmu Oﬁy-
YaOIuxcs 1mo JMCuMIlJIngae

[lepeyeHb KOMMIETEHIINI ¢ yKa3aHUEM UHAUKATOPOB UX JOCTUXKEHHUS B ITPOLIECCE OCBO-
eHusi 00pa3oBaTeNbHON MpOrpaMMbl coiepxkuTcs B pasaene 1. «llepeuens rmiaHupyeMbIx pe-
3yJbTAaTOB OCBOEHHUS 00pa3oBaTesIbHOM MpOorpaMMbl (MepeueHb KOMIIETEHIIUN) C YKa3aHueM
WHMKATOPOB UX JOCTHUKEHUS U TUTAHUPYEMBIX PE3YJIHTATOB 00YUEHUS M0 AUCIUILIAHEY.

7.1. TunoBble KOHTPOJIbHBIC 3aJaHUA UJIH UHBIC MaTepHAJIbl, HGOﬁXOI[HMbIe AJISA

OLlEHKU MHAMKATOPOB J0CTHKEHUSI KOMIIETEHIU, YMEHUN ¥ 3HAHU I

HaumenoBanue

PesyabTaTsl 00yyeHus
(ymMeHHs U 3HAHMSA), CO-

HaumeHoBaHue HHIUKATOPOB /10- TunoBbie KOHTPOJIbHbIE
OTHECEHHbIE ¢ HHINKA-
KOMIIETeHIIUH CTHKEHHUSI KOMIIe- 3aaHus
TOPaMH TOCTUKEHHUS
TeHIUH
KOMIIeTeHIIHN
3uaTh: koHUEnTyanpHble | 1.  Mcnonb3ys BO3MOXKHO-
TMOJIOKEHUS cTH si3pika Python, 6ubmmo-
nH()OPMAITHOHHO-KOM- TeK numpy u pandas momy-
MYHHUKAITUOHHBIX YUTh JaHHBIE C (paiiiIoB HaH-
1. JIeMOHCTpHpYET | TEXHOJIOTHH, HHCTPY- HbIX (CSV, txt).
3HaHUE METOJIOB U | MEHTOB HX 2. Tlomy4eHHbIE JaHHBIE C
MHCTPYMEHTOB aHa- | aJanTalyy K MpeJCTaB- | MOMOUIbI0 BO3MOXKHOCTEH
7132 JaHHBIX U Ma- | JICHUIO 6ubimorexku matplotlib BbI-
HIMHHOTO 00yue- Pe3yJIbTaTOB HAYYHBIX BECTHU Ha SKpaH B BUJE COBO-
HUS. UCCIIeIOBAaHM U y4eO- KyIMHOCTH T'pauKOB, IHa-
2. JleMmoHCcTpHUpyeT | HOU pabOTHI rpaMM.
ITKII-1 3HaHUE IPUHIIUIIOB 3.Co3paiite  makeT B
Branenve HaBblka- | MOATOTOBKH aHAIM- | YMeTh: MPUMEHATH u3y- | Loginom U UMIIOPTH-
MU KOJIMYECTBEHHBIX | THYECKOTO O0OOCHO- | YCHHBIE pyiiTte daiin

Y Ka4eCTBEHHBIX Me-
TOJOB aHAJIU3a NpU
OLIEHKE COCTOSIHUS
BHEILIHEU U BHY-
TPEHHEHN Cpeabl Op-
raHu3aluu, OLEHKU
YCIIOBUM H pe-
3yJbTaTOB ACSITENb-
HOCTU OpraHu3aIun

BaHMsI (UHAHCOBO-
HKOHOMHYECKHUX
[S11(S517178

3. Bnaneer HaBbI-
KaMH{ UCIIOJIb30Ba-
HUSI METOJIOB U
MHCTPYMEHTOB aHa-
7M3a JaHHBIX U Ma-
IMHHOTO O0yYCHUS
IpY TOATOTOBKE
AHATUTHYECKOTO
o0ocHoBaHuUs pu-
HAHCOBO-IKOHOMH-
YECKUX PELICHUN

TEOPETHYECKHE TTOJIOMKE-
HUS B
po¢eCCuOHAIBHOM Jie-
SATETLHOCTHU TIPU
BU3YyaIIN3alluH Pe3yJIbTa-
TOB Hay4YHBIX
HCCIe0BaHUH U yueo-
HOM paboTHI

3HaTh: BO3BMOXXHOCTH U
Cpe/ICTBa peaau3aiuu
METOJI0B 00pabOTKH 1aH-
HBIX B pa3JIMYHBIX MPO-
IPaMMHBIX TIPOAYKTaX
YMeTh: OlIEHUBATH pas-
JMYHBIE CIIOCOOBI BU3Y-
aJn3alyy JAHHBIX C I10-
3unuii MpodheccuoHab-
HOU JIeITENbHOCTHU

YUucneHHOCTh HaceleHus. txt.
Beinonaure paBHOMEpHOE
KBaHTOBaHUE JABYMsI pa3HbI-
Mu crocobamu. Kakoe kxo-
JMYECTBO TPYIII NOTYYUIOCh
B Kax7oM cirydae? [louemy
3TO KOJIMYECTBO OTJIMYAET-
csi/coBmaaet?

4. C caiita
https://www.kaggle.com/ um-
MOPTUPOBATH OJIMH U3 HAbO-
POB JTaHHBIX, BKIIOYAIOIIUI
CTOJIOIBI C YUCIIOBBIMU 3Ha-
yeHusiMH. cronb3ys
Loginom, umnoptupoBatb
JaHHbBIE, IPOBECTH aHATH3
UX Ka4ecTBa, IIOCTPOUTH BH-
3yanu3anuu (Ky0, CTaTUCTH-
Ka, quarpamma). Mcnomns3zo-
BaTh JUIS aHAJIHM3a JIaHHBIX




3HaTh: METOIBI H
MHCTPYMEHTBI aHAJIN3a
JAHHBIX U MAaTMHHOTO
o0OydeHus

YmMerb: npuMeHSTh Me-
TOJIbI 1 UHCTPYMEHTBI
aHaIM3a JJaHHBIX

OJIUH U3 y3JIOB KaTETOPHH
Data Mining. UnTepnpeTn-
pOBaTh TMOyYECHHBIE pe-
3yJbTaTHI.

MKII-3
CnocoOGHOCTh y4acT-
BOBAThb B IIpoHeccax
TEKYIIETO U CTpaTe-
TUYECKOT0 TUIAaHUPO-
BaHUSI U KOHTPOJIS
OpraHu3alnuu

1. Onpenenser co-
rJ1aCOBaHHBIC
HaIpaBJICHUs pa3-
BUTHUSI OPTaHU3ALUU
n u3menenus UT-
nanamadgTa opra-
HU3aIWH.

2. Ucnons3yert no-
HATHBIC JIJISI MEHE-
JDKMEHTA MOJICIIH B
dbopMBI TIpeACTaB-
JICHUS JICSATCIIBHO-
ctu UT u ne-
MOHCTpPHpYET Ha-
BBIKM TPUMEHEHUS
METOJI0JIOTUH OICH-
KH COOTBETCTBUSA
UT rexymum u
CTpaTEruYeCKuM
LeJIsIM OpraHu3a-
107058

3HATh: TUIEPOB PHIHKA
Bl-mmatdopm u Data
Science u mporpamMm-
HBIE METO/IbI ITPOBEIC-
HUS HHTEJUICKTYaIbHO-
T'O aHaJM3a JaHHBIX IS
MIPUHSATHUS ONITHMAJTh-
HBIX OM3HEC-PEIICHU.

YMeTb: TPOBOJIUTH 00-
30p pbIHKA U BEIOWPATH
HaWTydIlee pemeHne
TUTSL peleHust On3Hec-
3a71a4

3HaTb: COOTBETCTBYIO-
U MaTeMaTUYeCKUU
anmnapaTt ¥ HHCTpPYMEH-
TaJbHbIE CPEJCTBA pa3-
pabOTKH M OLIEHKH TIPO-
LIECCOB TEKYIIEro 1
CTpaTeruyeckoro Iia-
HUPOBAHUSI.

YMeTh: OCyHIECTBIIATH
MH(POPMAIIMOHHO-aHAIH-
TUYECKYIO JIeATEIbHOCTh
Ha ocHOBe low-code
mwiargopmsel Loginom u
Yandex Datal.ens mis
TEKYIIEro U CTpaTernye-
CKOTO TJIAaHUPOBAHUS U
KOHTPOJISI OpTaHU3AIUN

1. B kauecTBE BXOJIHBIX J1aH-
HBIX JIJIS1 aHAJIN3a MIPEI0CTaB-
JIeHbI 1Ba Habopa AccopTH-
MeHT ToBapoB (Habop nan-
HBIX COAEPKUT MOJIst ApTHU-
KyJI, HAMMEHOBaHHE TOBapa,
ToBapnas rpynna u noj-
rpynna) u [Ipogaxu no ye-
kam ([Tons: nata, yek, apTu-
KyJI, KOJIMYECTBO U II€HA).
Hcxonnbie ¢aitibl npunara-
I0TCHL.

Bam Heobxonumo paspabo-
TaTh CLIEHApUI, HA OCHOBA-
HUU PacyeTOB KOTOPOTO
MO>KHO OyJeT IPUHSATH pe-
LIEHUE O BBIBOJIE TOBApa U3
ACCOPTUMEHTA MPEITPUSITHUSI.
Jl7is mpUHSTHS pelIeHuUs
HE0OXouMa ClIeIyIomas
nH(pOopMaIUs MO KaKI0H To-
BapHOMW MO3ULMH (1aTa nep-
BOH W TIOCIIeTHEN TTPOJIaXK).
Jlonst B 00beMe MPoJIaxk Mmo-
TpYIIbI TOBapa, paCCYUTAH-
HOU 10 BBIPYUKE, IMOJTyUYEH-
HOWM ¢ mpojax. Yucmo yekoB
0 apTUKYJTy — KOJIMYECTBO
YEKOB, B KOTOPBIX BCTpeyal-
¢S JaHHbI apTukyd. [lomy-
YEeHHOE 3HaYCHHE TOJIKHO
OBITh YKa3aHO B MHTEpBaJIax
1o 10; or 10 7o 50; ot 50 no
100; ot 100 mo 200; ot 200
1o 300; cerime 300.
Pesynbrar paboThl crieHapust
— Ha0op MaHHBIX, COIepKa-
UK TaKYI0 HHGOPMALIHIO.




2. 3arpysurte Ha0Op JaHHBIX
Utkonos.lgd, ncnomnn3yiite
komrnoHeHT KoHeuHble kiac-
Chl. B KauecTBe BXOIHBIX
HCTOJIb3YHTE BCE TOCTYITHbBIC
IIEPEMEHHBIE U BBIXOHOE —
(aar orMeHsbI 3aKasa (CoObI-
tue 1). Orcoptupyiite nepe-
MEHHBIC 110 YOBIBAHUIO WH-
(hopMaIMOHHOTO MHJIEKCA.
[Ipoananuzupyiite OUHBI U
WoE-Tpenasl.

3. B ¢aiine IIponoBosib-
CTBEHHBIE TOBAPHI.XISX HMe-
10TCA JaHHbBIE JJIs1 aHAJIU3a
NOTPeOUTENBCKOM KOP3UHBI
PO3HUYHOM CETH, 3aHUMALO-
LIEKCS TPOIAKEN POoI0-
BOJIbCTBEHHBIX TOBapoB. Ha-
O0p TaHHBIX HACUUTHIBACT
2615 gexoB. Tpebyercst nms
BBISIBJICHHSI COBMECTHO IPH-
oOpeTaeMbIX TOBapOB B PO3-
HUYHOU CETH OCYIIECTBUTh
aHaJIN3 MOTPEOUTETHCKON
KOP3UHBI C TOMOIIBIO KJa-
CTEpU3aLUN TPaH3aKIUH.




7.2.11IpuMepbI NPAKTHKO-OPUEHTUPOBAHHBIX 3aIaHUM

1. Bo3bMuUTE OCHOBHBIE TTOKA3aTEIN MOCKOBCKOI'O OFOJKETA 3a TPU MOCJICIHUX roja
B popmare CSV, umnoprupyiite qaHHbsie B cBoeil mporpamme Ha Python. Beruucnure cpen-
HUE, oIb3ysch GyHKIMsaMHu Python. [TocTpoiiTe rpadguk n3MeHeHUs MoKasaTeyiei BO BpeMe-
HU.

2. BreiGepute Tpu NpoOU3BOJIbHBIE IEHHBIE OyMaru U MOCMOTPETh UX KOTHPOBKHU Ha
MockoBckoii ¢hoHI0BOM Oupske B rnocienanue Tpu Henenu. Jlanusie u3 Qaitna CSV 3anecure
B b/l SQLite. Berancnure cpennue 3HaueHus 1o Kaxaou Heaene. [loctpoiiTe ructorpamMmy.

3. Orkpotite b/l ¢ nanubiMu 0 3a0o0seBaemMocT 3a nocnenuuit roj. [loctpoiite Tu-
CTOrpamMMy.

4. Cospatite BJI. Co3nmaiite Tabnuiry, KoTopas OyJeT comepkarh MHGOPMAIHIO O
CTyJICHTaX YHUBEpPCUTETA. 3aHEeCUTEe B TabuIly JaHHbIe. [locTpoiiTe Ha OCHOBE 3TUX JIaHHBIX
TUCTOTPaMMy PACIPENECICHHS KOJIUYECTBA CTYIEHTOB 10 KypcaM.

5. Data Mining. Knacrepuzanus TpaH3akuui.

B ¢aiine [IpooBoabCcTBEHHBIE TOBAPHL.XISX UMEIOTCS JaHHBIE JJI aHAJIU3a MOTPeOu-
TEJIbCKOW KOP3UHBI PO3HUYHOW CETH, 3aHUMAIOILECUCS NPOIaKeH MPOI0BOJIbCTBEHHBIX TOBA-
poB. HaGop manHbIX HacuuThiBaeT 2615 yekoB. TpeOyeTcst i BBISIBICHUS COBMECTHO MPH-
oOpeTaeMbIX TOBAPOB B POSHUYHOMN CETU OCYIIECTBUTH aHAJIN3 OTPEOUTEIIBCKON KOP3UHBI C
MIOMOIIBIO KJIACTEPU3ALNH TPAHZAKIUN.

6. BUHHUHT ¥ ONTUMaJIbHOE KBAHTOBAHUE.

3arpysute Habop nanHbix Utkonos.lgd, ncnonp3yiite koMrmoHneHT KoHeuHbIe KI1acCHl.
B kadecTBe BXOAHBIX HCTIOIB3YHTE BCE IOCTYIMHBIE TIEPEMEHHBIC M BBIXOTHOE — (hJIar OTMEHBI
3akasa (coOwrtue 1). OTcopTupyiite nepeMeHHbIe TI0 yObIBaHUIO WH(DOPMAITMOHHOTO WHIIEK-
ca. [Ipoananusupyiire Ounb 1 WoE-TpeH/IbI.

OTBeThTE HA BOIIPOCHI.

1. CkoJibKO B AaTaceTe MEPEMEHHBIX C OTCYTCTBYIOIIEH 3HAUUMOCTBIO MOC]Ie 00padOTKU
y3510M KOHEUHbIE KITacChl.
2. OTMmeThTe BCE MEPEMEHHBIE B JIaTACETE, UMEIOIINE MOHOTOHHBIN WOE-Tpen
a. % OTMEHEHHBIX 3aKa30B
KonnuectBo no3unuit
Cpennuii o0beM 3akaza
CpenHuii UHTEpBal MEXAY 3aKa3aMHU
KonnuecTBo 3aKka30B Ha JaTy 3aKasa
JIHeW ¢ mpeapIayero 3akasa.
3. Kakoit WoE-unaekc y nepemenHoil KoJim4ecTBo 3aka30B Ha 1aTy 3aKa3a y HOBOTO
kimeHTa? OTBET OKPYIJIUTE /10 COTHIX.
4. Brpibepere BepHbIE YTBEPKACHUS:

a. Camol 3HauMMOM nepeMeHHou sBiseTcs: KoJim4ecTBO 0TMEHEHHbIX 3aKA30B

b. Ilpenomnmara 3aka3a CHHUKAaeT BEpPOSITHOCTh €r0 OTMEHBI.

c. Ecnu obmiee koam4ecTBO MO3UMIMI BO BCEX 3aKa3ax MpeBbIIaeT 21, TO BEpOsT-

HOCTh OTMEHBI 3aKa3a MUHUMAaJIbHA.
d. Yewm Oosbliie THEH MEXKTy AaTOM 3aKa3a U IaTOU JOCTAaBKHU, T€M OOJIbIIIE BEPOSIT-
HOCTb OTMEHBI 3aKa3a

o oo
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e. Ecam oOmiee KOJMYECTBO MPONUIBIX 3aKa30B MPEBBIIIAET YUCIO 55, TO BEPOSIT-
HOCTb OTMEHBI 3aKa3a MUHAMAJIbHA.

f. 'V 3akaza MUHMMaJIbHAsI BEPOSATHOCTh OTMEHBI, €CJIU MTPEANOYTUTENbHBIA UHTEP-
BAJI BPEMEHHU ISl JOCTABKH «22-23 4acoBy.

7. [Ipaktnueckunt kerc «Marpuua nepexoaar»

Jlan HaOop manHbix: Kiaccudukanus kiueHToB.lgd, B HeM npeacTaBieHa nHGOpMaIus
0 JMHAMHUKE U3MEHEHU KJlacca MPEANIOYTEHUI MOCTOSHHBIX KIMEHTOB C TEYEHUEM BpEME-
HU K MIpeJIaraeMbIM Thram yciayr. Habop JaHHBIX COCTOUT U3 CIEAYIOMIUX TOJISH:

Kon KnuenTa — uneHTudukaTop KIMEHTa B yIETHON CUCTEME TIPEIOCTABICHUS YCIIYT;

KBapran — BpeMEeHHOM [Tepro/I, B KOTOPOM OMNPEIEISIICS KIacC KIUEHTOB;

Kiracc — npucBoeHHBIN Ki1acc mpeanouTeHui kimenTa. HeoOxomumo co3aaTh ClieHa-
puii, GopMUpYIOIINUNA MATPUIly Mepexoia, B KOTOPOM OyIyT CpaBHUBATHCS MPEANOYTCHHS
KJINEHTOB B MepBOM rofy (3To nosnsie 12 mecsnen 2016 rona) ¢ nocneayrouuM (moiaHsie 12
mecsitieB 2017 roga). st 3Toro cTpouTes Kpocc-Tadiuila, B CTOJI0AaX KOTOPOI OTKJIIAIbIBa-
FOTCSl KJIACCHI IPEATIOUYTEHUH 3a MPEABIAYILNNA IEPUO, @ B CTPOKAX —3a MOCIeAyomnii. BHy-
TPH TAOJMIIBI BBIBOJUTCA MPOLEHT KJIMEHTOB, N3MEHUBUIMX B TEUEHHE BPEMEHU CBOM IPEJI-
nouteHusi. BHemHuM BU1 Kpocc-Ta0aullbl TPEeACTaBIEH HAa PUCYHKE.

PaccmoTpum npumep HHTEPIPETALIMY 3HAYCHUI MaTPUILIBI IEPEX0a IPU MTEPECCUECHUH
cToyibna «0e3 MpenoUYTeHHID» U CTPOKH «aKTUBHBIE MPUBEPKEHIIBD (OpaHKeBas siueiika). B
yKa3aHHOU sueiike OyIeT OTpakeH MPOIEHT KJIMEHTOB, KOTOphIe He nMmenu B riepuoae 1 (2016
roJl) HUKAKUX SIBHBIX MPEINOYTEHUN MO OKa3bIBAEMBIM YCIyTraM, HO YETKO OMPEAECIHINCH B
TE€YEHHUE T'0Jla CO CBOMM BBHIOOPOM U CTAJIM aKTUBHBIMU MpUBEpKEHIIaMu B niepuoje 2 (2017
ron).

PaccmoTpum nipuMep 3amonHeHus MaTpulbl nepexona. [Ipeanonoxum, 4To HalIUMU
yCIyraMH Ha NPOTSKEHUH JIBYX JIET IOCTOSIHHO nonb3yercst 100 knueHnToB. M3 HUX B niepu-
oze 1 akTuBHBIX npuBepxkeHUEB 0bUT0 10 1 yacTHuHBIX npuBepkeHLeB — 90. B nepuone 2 u3
10 akTMBHBIX NPUBEPKEHIEB 2 NEPENUIM B YACTUYHbBIC, & U3 YACTUYHBIX NPUBEPKEHIEB 18
KJINEHTOB CTaJIM AKTUBHBIMU. 3alIOJIHUM MaTPUIly IEPEXO/IA.

OcHoBHbIE TpeOOBaHUS K CO3/IaBa€MOM MaTpulIe Nepexoaa:

1. Ilpenprayuuii nepuoa — NepBblid roa 00CTYKUBaHUS KIIMEHTOB; TIOCIEIY IO Te-
puoA — CIEIYIOIINN TO/.

2. B npenocTaBieHHBIX JaHHBIX KKIbIN KIUEHT Kiaccubuuupyercs pas3 B kBaprai. B
3aBUCHMOCTH OT MOKYIIAEMBIX YCIYT OH MOJKET I0MAa/1aTh B pa3HbIE KJIACCHI, HO JJIsl TOCTPOE-
HUSI MaTPULBI IEPEX0a eMy HEOOXOAMMO MIPUCBOUTh HAUMEHEE KaTerOpUYHBIN KJ1acC Mpe-
MOYTEHUN 3a Kaxabld nepuoa (rox). Kmaccsl ynopsimounBaroTcs CiaeayomuM o0pa3oM 1o
KaT€rOPUYHOCTH:

| — akTUBHBIE IPUBEPIKEHIIBI (CaAMbIi KATETOPUYHBIN );

2 — 4YaCTUYHbIE TPUBEPIKEHIIbL;

3 — HENOCTOSIHHBIE PUBEPKEHLIBI;

4 — 6e3 nmpeAnoyYTeHNi (HaMMeHee KaTerOpuYHbIN ).
3.BHemine co3naBaeMas MaTpulia epexo/ia 10JKHa UMETh BUJ TaKOM )K€, Kak oToOpaxkaemasi
BBIIIIE KpOCC-TabnIa. 3HAUEHHsI €€ CTPOK JAOJKHBI UJITH B TOM K€ MOPSIJIKE.

8. PesynbTaT 3 (peKkTUBHOCTH pabOTHI MarasuHa.

TpeOyeTcs co3aTh aHATUTUYECKYIO OTYETHOCTh, HA OCHOBE KOTOPOIl MOXKHO ClieNaTh
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BBIBO/Ibl O TEHJEHIIMU Pa3BUTHUS KOHKPETHOrO MarazuHa. OT4eTHOCTh HEOOXOIUMO CO3/1aTh,
UCIIOB3YS JIaHHbIE TI0 MPOJIaXkKaM TOBAapOB (MCXOMHbIE (ailyibl mpuiararTces). B o6mieit ot1-
YETHOCTH JIOJDKHBI OBITh TPU OTYETA, XapaKTEPU3YIOLIUE NEATEeIbHOCTh MAara3uHoB U BCEU
OpraHu3aluu

1. OTuer, XapakTepU3yIOIUNA TUHAMHUKY MTPOJIAX MO MecsIaM B pa3pe3e Mara3uHoB U
M3MEHEHHUS UX JI0JIEN B MPOJAKaxX OPraHU3ALNH.

2. 'ucTorpamma pacnpeneneHus MoceneHnii Mara3uHoB 3a BECh Mepuo (C MOMOIIbIO
Busyanuzaropa CTaTUCTHKA).

3. AHanu3 mpoja)xk MarasuHoOB B pa3pe3e THUIIA JHS U Yaca — OTYET, MO3BOJISIIOLIUN
MPOAHAIN3UPOBATh U3MEHEHUE BBIPYYKH Mara3uHOB B 3aBUCMMOCTH OT 4aca MPOJIaK U TUIa
JTHSL.

OnepartvBHas OTYETHOCTh NPEIHA3HAUYCHA JJI aHAJIM3a JEATEIbHOCTH Mara3uHa BCel
OpraHu3alMM 32 MOCIEIHUN KaJeHAapHbIA Mecsl. OnepaTuBHas OTYETHOCTh 00S3aTEIbHO
JOJIKHA BKJIFOYATh B CE0sI OTYET MO BBIPYYKE MArazuHOB IO JTHSIM C HAKOIUTEIbHBIM UTOIOM
C HavaJja Mecsua.

OT4eTbl MO OIEHKE TEHACHIMI MO3BOJIAIOT BBINOJIHUTH AHAIW3 U CIPOTHO3UPOBATH
pa3BUTHE MAara3uHOB, HAIpaBJICHUN W Bceil opraHuzanuu. OOs3aTeNbHBIMU SIBISIOTCS J1BA
otuera. [lepBblil 10KEeH 0TOOpaXkaTh rpaduK pa3BUTHS MAra3MHOB MO OCHOBHBIM YETHIPEM
XapaKTEPUCTUKAM: CPEAHUMN Y€K, BBIPYUKa Mara3uHa, KOJUYECTBO MO3ULNNA B YEKE, KOJINYE-
CTBO nokynareneid. Ha ocCHOBE Takoro oTdera MOYKHO CHIEJIaTh BBIBOJBI O JaJbHEUIIEM pa3-
BUTHM Mara3uHOB U OPraHU3al1U B LIEJIOM.

st popMupoBaHUs HOBOTO TOBAPHOTO MOPT(ens co3maercss BTOPOi OTYET, B KOTO-
pom oToOpaxarorcs cinabast U CHIbHAs TOBapHBIE MOATPYMIBI 32 MOCIEIHNE ToiTroa. AHa-
JIU3 JOJIKEH BBIMOJHATBHCS B pa3zpe3e Kaxaoro mecsua. Kpurepusimu onpeneneHus ciabou
TOBApPHOM MOATPYIIIIHI SBJISIIOTCS: YacToTa nomnaaanus B uek menee 0,05 u 1071 B oO11el BbI-
pyuke 3a Mecsi MeHee 5%. CuiabHON TOBapHOUM moArpynmnoi OyJeT moArpymnmna ¢ 4acToTou
nonajanus B uek 6osee 0,15 u noneit oOieit Beipyuku 3a mecsil 6omiee 10%.

7.3.1IpumepHbIe BONPOCHI JJIsl MOATOTOBKH K 3a4eTy

1. NuopMarimoHHBIN H3aliH KaK MEXIUCIUIINHAPHAS 00JIaCTh MCCIICIOBAHUI
U popMa KOMMyHUKaIMU. OCHOBHbBIE BEXU UCTOPUHU M BOSHUKHOBEHHE TEPMHHA.

2. Cpencta Buzyanuzanuu JaHHbIX. CpaBHUTENbHBIN aHATU3.

3. Nudopmanmonnsiii qu3aidn u uHorpaduka. Cxonctea u paznuuns. Chepsl
IPUMEHEHUS B SKOHOMUYECKOI HAayKe.

4. Knaccudukanmonssle cTparerud U METObl penpe3eHTauuu. OcoOeHHOCTH BU-
3yaju3alyy IPpU MHOTOMEPHOM U MHOTOBapUAHTHOM aHaJIMU3E.

5. Tunel HATJISIIHOTO NIPE/ICTAaBIICHUS YUCICHHbIX JaHHbIX. Hanbomnee nomnynspHbie

MaKCTEI IIpOorpaMM, UCIOJb3YIOMUCEC NI BU3yaIN3allui YUCIICHHBIX JAaHHBIX. KpaTKaSI Xa-
PAKTCPUCTUKA U OCOOCHHOCTH.

0. TabnmuuHoe U rpaduIecKoe MPECTaBICHUE TAHHBIX C IIOMOIIBIO CPEJICTB SI3bIKa
Python

7. [Tonsarue 6a3 nanubix. CYB/I. Pensimonnsie 6a3b1 manabsix. CYBJ] SQLite.

8. Azpik SQL 1 ocobennoctu ero cuntakcuca B Python u SQLite.
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9.
10.
JN3aLHUN.
11.
12.

@aiiner CSV. CtpykTypa. 3arpy3ka U COXpaHEHUE.
[Tonsatue Gonbmnx gaHHBIX. OCOOEHHOCTH WX BBIBOJAQ, MPECTABICHUS, BU3Ya-

[IpumeHeHne METOI0B BU3yaIu3alluM JaHHBIX.
Metoasl Bu3yanu3aluy, HeOOXO0IUMbIE ISl HHTEPIpPETAIlUU MOJIYYEHHBIX pe-

3YJIbTATOB I/ICCJIC,ZLOBaHPlﬁ.

13.
14.
15.
16.
17.

TadIuIL
18.

19.

OcCHOBHBIE TEHJICHIIMU B 00JIaCTH BU3yaJIU3allMH TaHHbIX.

Kak ocymiecTBisieTcs HaX0XKACHUE IIIyMOB, BELIOPOCOB B IAHHBIX ?
3HadeHue u poiib nHPOrpaguKu B COBPEMEHHOM MUPE
KonndecTBeHHBIC U KaU€CTBEHHBIC MTOKA3aTEIN BU3yTU3AIIUN
TabnuuHbie METOBI IPEICTaBIICHUS JaHHBIX. [[paBiiia oopMIiteHNs HATIISTHBIX

ba3oBele npaBuiia NOCTPOEHUS rparKOB U AHUArpaMM
TunuuHble OIMOKY U 3201y ACHNS, BO3HUKAIOLIME IpPU IOCTPOECHUU Trpadu-

KOB U AuarpamMm

20.

[TpaBuna BeIOOpa M MOCTPOCHHUS TUArpaMM JUIsl OTPaKEHUSI TOKOMIIOHEHTHOTO

THUIIa CPABHCHUS KOJIMYCCTBCHHLIX JTaHHBIX

21.
YYaCTHUKHU
22.
23.
24,
25.
Loginom.
26.
«Ky6» B Lo

[Iponecc noctpoenust nuupopmarmonHoit manenu Dashboard: ocHoBHBIE T1aTH U

[lonsaTHe, Ha3HaUYECHKUE U BUJbI BU3YAJILHOU MPE3EHTAUN

[Iporecc co3anusi 1 OCHOBHBIE OIMIMOKU BU3YaIbHOM MpEe3eHTAIINT
Knaccudukainuu BU3yaabHbBIX 2JIEMEHTOB HH(POpMAIIUH.

[IpocTeie BU3yanu3aTOpbl OOIIEro Ha3HAYCHUSA: TaOJUIbI, JUarpaMMbl B

Crnoxnble BU3yanu3aTopbl oomero HazHaueHus: OLAP-ananus. Busyanuzatop

ginom.
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8.IlepeyeHb OCHOBHOM M JONOJTHUTEILHON YUeOHOM JIUTEPATYPbI, HEOOXOAUMOH
JJIS OCBOCHUSA M CHUIIIMHBI

OcHoBHas:

1. Hcakos B. b. ['oBopuTe si3p1k0oM cxeM: kpatkuit cnpaBounuk / B. b. Mcakos; HUY
BIIID. —Mocksa : Hopma, 2023. - 144 c. - TekcT : HenocpeacTBeHHsbIl. - To xe. —2022. - 9bC
ZNANIUM.com. — URL: https://znanium.com/catalog/product/1860649 (nata oOparmeHus:
15.06.2023). — TekcT: 2NEKTPOHHBIN.

2. Cwub6ber, /. YBunets pemenue: BuzyaabHbie METOIbI yIIPABICHHS OM3HECOM: yUeO.
rmoco6ue / JI. Cub6et. - Mocksa : Anprmmna I1a6m., 2024. - 256 ¢. - ObC ZNANIUM.com. -
URL: https://znanium.com/catalog/product/925959 (mata obpamenus: 15.06.2023). — Tekcr
AJIIEKTPOHHBIN.

3. IlpencraBnenue u BU3yanu3aus pe3yabTaTOB HAYUYHBIX UCCIICOBAHUMN : yUEOHUK

/ O. C. Jlorynoga, I1. FO. Pomanos, JI. I'. Eroposa [u ap.] ; moxa pen. O. C. JIoryHOBO¥.

— MockBa HMHO®OPA-M, 2022. — 156 c¢. - 3BOBC ZNANIUM.com.- URL:
https://new.znanium.com/catalog/product/1056236 (nara obpamenus: 15.06.2023). - Tekcr:
3JICKTPOHHBIMN.

JlonosiHUTEIbHAS

4. Menynpko, B. M. f3bIk nmporpaMmmMupoBaHusi BEICOKOTo ypoBHs Python. dyHkiuu,
CTPYKTYPBI JaHHBIX, JOMOJHUTENIbHBIE MOTYJH : yueOHoe nmocobue / B. M. llenynpko ; KOx-
HBIM (enepanbHblii yHUBEepcuTeT. - PoctoB-Ha Jlony ; Taranpor : M3gatensctBo HOxHOTO
denepanbHoro yaupepcutera, 2023. - 107 c. — DBC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1021664 (mata oopamenus: 15.06.2023). — TekcT: a1ek-
TPOHHBIU.

5. Mupkus, b. I'. BBenenue B ananu3 qaHHbIX | yueOHUK U ipakTukyMm / b. I'. MupkuH.
— Mocksa : U3narenbctBo FOpaiit, 2024. — 174 ¢. — (Bricuiee oOpazoBanue). — ISBN
978-5-9916-5009-0. — Tekcr : anekTpoHHbIl // Obpa3oBaTenbHas miardopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/511121

9.11epeyeHb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTu « UHTEp-
HET», He00XOAUMBIX 1JIs1 OCBOCHHS 1M CHHUIIHHBI

1. https://www.planetaexcel.ru/

2. DnextponHas Oubnmoreka ®dunancoBoro ynuBepcutera (Ob) http://elib.fa.ru/
http://library.fa.ru/files/elibfa.pdf)

3. DnextporHo-6mbmoTeynas cuctema BOOK.RU http://www.book.ru

4. DeKkTpOHHO-OMOIMOTe Has cucTeMa «YHuBepeuTerckas oudmuoreka OHJIAVH»
http://biblioclub.ru/

5.0neKkTpoHHO-0nbnroTeyHas cucteMa Znanium http://www.znanium.com

6.«/lenoBass  oHyaiilH ~ OuOMMOTEKa»  M3AarenbcTBa  «AjbnuHa - [labmumep»
http://lib.alpinadigital.ru/en/library

7. DneKTpOHHO-OMONIMOTEUHAas cucTeMa u3aatenbcTBa «Jlanby https://e.lanbook.com/

8. OGpasoBarenbHas miardopma "FOPAUT" https://urait.ru/

9. Hayunas snexkrponHas 6ubnuoteka elLibrary.ru http://elibrary.ru
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10.MeToauveckue yKka3aHus 1Jsl 00y4AKOUIUXCH 110 OCBOCHHUIO TUCHMILIIMHBI

OCHOBHBIE ATaIbI pa6OTBI CTyACHTA IO AVUCHUIIIINHEC
MBTO}]])I BU3ya/in3aliuu JaHHbIX:

l. [IpenBaputenbHas OpUEHTUPOBKA B MOJUICKAIEM U3YYCHHUIO YYEOHOM MaTepu-
aJjie Mo Mporpamme.

2. O3HaKOMIIEHHE C PEKOMEH0BAaHHOM y4eOHOM JTUTEepaTypou.

3. CnymaHue U KOHCIIEKTUPOBAHUE JIEKIUH, a TAKXKE BBIIIOJIHEHUE APYTUX BUIOB
y4eOHOM paOOoTHI.

4. [1nanmpoBaHre caMOCTOSTENHHONU PAOOTHI.

5. O06001meHne u cucteMaTu3anus HHPopMaIuy, MOYEPITHYTON U3 JISKIUI U TIPO-
YUTAHHOM JIUTEPATYPHI.

6. BrinonHeHnne KOHTPOIbHOM padOTHI.

PexoMenganuu mo padore ¢ yaeOHbIM MaTEepPHAJIOM:

l. Oco3HaBalTe HATNYHBINA YPOBEHD ITOJIYYEHHBIX BAMH 3HAHH.

2. B cutyanuu HenmoHUMaHUsl HY>KHO BBISIBUTh TOT MIEPBUYHBIN YPOBEHb U (PAKTO-
bl HETOHUMAHMS, KOTOPBIE CTAIIN MPEMATCTBUEM IIOHUMAaHUS MMOCIEYIOIETO.

3. 3anaBaiiTe camu ceOe BOMPOCHI U MBITAWTECh OTBETUTH HA HUX.

Pexomenaanuu nmo padore Ha JeKUUH U € JIEKIIHOHHBIM MAaTEPHAJIOM:

1. OcHoBHas 3a7ja4a Ha JIEKIIMU — OCMBICIICHUE U3J1araéMoro B Hell matepuana. s

ATOr0 HEOOXOAMMO CIIYIIATh JEKIIMIO C CAMOTO Havyaa, He yIycKast OOIINX, OPUEHTUPYIOIIHNX
B MaTepHalie pacCy JACHUN U YCTAHOBOK JIEKTOPA.

2. Benenue 3anuceil Ha JIEKIUU BaXXHO U MOJIE3HO JUISl JYYILIETO OCMBICIUBAHUS
MaTepuaa, JJisi COXpaHeHHsI HHPOPMAIIUH, C TIENTbI0 €€ JATbHEHUIIEro

WCTIOJIb30BaHUS.

3. Jlns obGnerdyenus 3anvMcu PeKOMEHAYETCsSl IPUMEHSITh COKpAIleHUsI TTOBTOPSIIO-
HIUXCSI TEPMUHOB WA XOPOIIO U3BECTHBIX MOHSITHH.

PexoMenganuu mo padore ¢ JuTeparypoii:

1. Ecnu BO3HUKIM 3aTpyIHEHUS NIPU Pa3bICKMBAaHUU MaTepuasa, o KakomMy-i1u0o
KOHKPETHOMY BOIIPOCY, CIIeyeT 0OpaTUThCA K MPEIMETHOMY yKa3aTelllo, HalleuaTaHHOMY,
KaK MPaBWIIO, B KOHIE KaXKJOr0 JINTEPATYPHOTO UCTOYHHUKA.

2. [IpenmeTHbIN yKa3zaTenab — 3TO ajahaBUTHBIA CIIMCOK OCHOBHBIX HAYYHBIX MOHS-
TUH (TEPMHUHOB), COJIEPKAHUE KOTOPHIX PACKPHITO B KHUTE, PAJIOM C TEPMHUHOM CTOSIT YHUCIIA,
0003Hayal0IKe HOMEPA CTPAHUII, HA KOTOPBIX U3JI0KEH MaTepUall, OTHOCSIIUICS K JAHHOMY
MOHSTHUIO.

11.I1lepeyenb HHPOPMALUOHHBIX TEXHOJIOI Ui, HCIIOJIb3yeMbIX IPU OCYLIECTBJIE-
HHIH 00pa30BaTeJbHOIO Npolecca Mo TUCHUILINHE, BKJII0Yasi nepedyeHb He00X0uMOTro
MPOrpamMMHOIo odecrnevyeHus: ¥ UHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

Kommiekt nporpaMmMHOro ooecrieyeHus:

1. R4.1.2, RStudio.

2. Python 3.8

3. Jupyter Notebook

4. Loginom
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CoBpeMeHHbIe npodeccuoHaNbHbIe 0a3bl JaHHBIX U MH(POPMALIMOHHBIE CIIPABOYHbBIE
CUCTEMBI

1. HudopmanumonHo-npaBoBas cucrema «l'apanT

2. WNudopmanunonno-npasosas cucrema «Koncynbrant ILmroc»

3. DnexTpoHHas sHuMKIoneaus: http://ru.wikipedia.org/wiki/Wiki

4. Cucrema KOMIIJIEKCHOTO PaCKpBITHS uHopMau «CKPUH» -
http://www.skrin.ru/

5. SI3wik nporpammupoBanus Python 3. https://pythonworld.ru/

CepTuduimpoBaHHble IPOrpaMMHBIE U allllapaTHBIE CPEICTBA 3aLIUTHI HHPOPMALIUU

— HE NPEyCMOTPEHBI

12.0nucanne MaTepuaJIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI VI OCyLeCTBJIe-
HHS 00pa30BaTEJIbHOIO MPOLEcca M0 JMCHUIINHE

Hannuwne ayauropuu, OCHaIEHHOM KOMIBIOTEPHOW TEXHUKOW M IPOEKTOPOM, C BO3-
MOYHOCTBIO MOJKIIOYEHUS K ceTH «IHTepHEeT».
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