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1. POHJ ONEHOYHBIX CPEJACTB JJUIAA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTAIIUA
OBYYAIOIIUXCH IO JUCHUITVIMHE

Hacrosmuit  @onnx  onenounslx cpencts (POC) mo aucuuruivHe

«IIporpammuoe

o0ecrieyeHne CTAaTUCTUYECKOTO aHaIM3a» SABISETCS HEOTHhEMJIEMBIM MPUJIIOKEHHEM K paboueit
nporpamme auctuiiuabl (PIIJI) «IIporpammuoe oOecrieueHrne CTAaTUCTUYECKOTO aHaiu3ay. Ha
nanHbll @OC pacnpocTpaHsIOTCS BCE PEKBU3UTHI YTBEpXKAECHMs, npezacrasieHHble B PIIJ[ mo

MAHHOH JUCIUIIIAHE.

2. HEPEYEHb OIIEHOYHBIX CPEACTB
Jlis  ompeneneHuss KadecTBa OCBOCHHUs OO0ydarooIUMHCS Yy4eOHOro Marepuaiga Io
JUCLMILIMHE MCIONB3YIOTCS CASAYIOUIME OLEHOYHBIE CPEICTBA!

Ne
n/n

Ounenounoe Cpeacreo

Kparkas xapakTrepucTuka
OLICHOYHOI'0 CPe/ICTBa

IIpeacraBiieHne OLEHOYHOI' O
cpencra B DOC

1 TectupoBanue

Bun KOHTPOJIS, II03BOJISIFOIN T
OLCHUTh M3YYECHHBIH TEOPETUUYECKUM
MaTepual.

Bonpocs! 11 npoBeieHust
TECTUPOBAHUS

2 [IpakTrueckue 3a1aHus

O3BOJISIOIINN
obOyyaromerocs
OCBaMBAEMYHO
KOMIICTCHITHIO B MPaKTUYECKHUX
CUTYaIUsAX Hu npu peleHun
MIPOU3BOJICTBEHHBIX 3a/1a4

Bun KOHTpPOJIS,
OLICHUTD YMEHHE
MIPUMEHSTh

3a,Z[aHI/IH K I[IPAKTHUYCCKOMY
3aHATHUIO

3 KoHTtposbHas padota

Bun KOHTpPOJIS, O3BOJISIOIINN
ONPEACIUTh  PE3yJbTaT  OCBOECHUA
KOMIIETEHIIMH 110  JHWCUMINIMHE B
paMKax  paccMaTpHBaeMOWl  TEMBI,
OLICHUBACMBbIi1 c ITOMOIIBIO
COOTBETCTBYIOLIUX WHJIUKaTOPOB
JOCTHKCHUS KOMITETCHITUM

3amaHusi KOHTPOJIBHOM pabOTHI

4 CamocTosTenbHas pabora

Bun KOHTPOJIA, MO3BOJISTIONTUHN
OIICHUTH TPOPAOOTKY TEOPETUYECKOTO
Marepuaia, U3ydeHHe pPeKOMEHIyeMOon
JTUTEPaATyphl, BBINOJHEHUE MPAKTUKO-
OpPUEHTUPOBAHHBIX 3a/laHui
(3amonmHeHWe  Tabnull, TMPOBEACHUE
CPaBHUTEIFHOTO aHAJIN3a, COCTABIICHHE
CXeM U Jp.), pelIeHHue MPaKTHUYECKUX
3ajady, cO3/1aHue IIPE3CHTALNM,
HamucaHnue  pedeparoB, MOIOOPKY
HOPMAaTUBHOTO M WHOTO Marepuajia
BBITMIOJTHEHHE IPYTUX 3aJJaHHH

3agaHus CaMOCTOSITEIILHON

paboThI

5 Kypcogas pabora

Bun KOHTPOJIA, TTO3BOJISIONTHI
BBISIBUTDH CTENEHb BiIageHus 0a30BBIMU
3HAHWUSMH, YMCHHUSIMH W HaBBIKaMH,
HEOOXOMUMBIMU ISl  OOy4YeHUs, U
OTIPE/ICITUTh YPOBECHD BIIAJICHHS HOBBIM

WnpuBuyanbHbIe 3aJaHHS
(TeMBl) 17151 KypCcOBOM paboThI

MaTepuaioM

6 3ager/3auer c | Bun KOHTPOJIA, MO3BOJISIOIIMK | Bonmpockl 11 TOATOTOBKU K

OLIEHKOM/DK3aMeH BBISIBUTH CTEIeHb OBJIAJICHUS | 3a4eTy/3a4eTy c
3HAHUSMH, YMEHUSIMH W HaBBIKAMU, | OIEHKOW/9K3aMEHY

HCO6XOI[I/IMLIMI/I JJIA JanbHEHIIEero




OCBOCHU

MPOTrPAMMBbI IOATOTOBKHU

o0OpasoBaTenbHON

3. IACHOPT ®OHJJA OIEHOUYHbIX CPEJCTB JUCILUILJINHE

3.1. ConpoBoaurebHas uHgopmanmsi.

Pazpabotunk

O.A. JleBuues

Kadenpa

[IpuknagHoi nHGOpMATHKK U HHGOPMAITMOHHBIX
TEXHOJIOTUI

HanmenoBanne JUCHUITIINHBI

HpOFpaMMHOC obOecreyeHre CTaTUCTHYECKOTO
aHajJIin3a

®akynpTeT / MHCTUTYT

HNHucTuTyTa MEXIyHApOIHON S5KOHOMUKH, JINJIEPCTBA
Y MEHEJ[KMEHTA

HampasiieHre moAaroToBku / CrienuaabHOCTh

09.03.03 Ilpuknagnas nHGopMaTHKa

KosnuecTBO BOIPOCOB B OIIEHOYHBIX 3aJJaHUSIX Ot 15 no 30
(1nama3on)

OO61iee BpeMs TeCTUPOBaHUS (MUH) 90

O061ee konuvecTBo Borpocos/3ananuii B ®OC 30
Pa3zmenienHocTh Ha caiite YHUBEpcUTETa Ha

IPUMEPHOTO MEepPEeUHs BOIPOcoB, 3aianuilt POC —
JUISL TIOATOTOBKU OOYYAIOIIUXCS K MTPOXOKACHHIO
OLICHKH (112 / HeT)

3.2. XapaKTepuCTHKA OLleHHBAaeMbIX KOMIETEeHIN .

Kon DopmyIMPOBKA NHaukaTopbl J0CTHKEHUS KOMIIETEHINH
KOMIIETEH KOMIETEeHIHI

UM
IIK -6 CniocobeH nNpUMEHSITh METOJIbI HUIIK-6.1 3naTh: MeTtoasl u cpencTa

CpeJCTBa MPOCKTUPOBAHUS
KOMITBFOTEPHOTO MTPOTrPAMMHOTO
o0ecrieueHus

IPOEKTHPOBaHUsA 0a3 JTaHHBIX

HIIK-6.2 YMertb: [IpuMeHsaTh METOBI U CPEACTBA
HIPOEKTHUPOBAHUS KOMIIBIOTEPHOTO IPOrPaMMHOI0
oOecrnieyeHus, CTpyKTyp JaHHbIX, 0a3 JaHHbIX,
IPOTrpaMMHBIX UHTEp(ENcoB




4. COAEP)KAHUE OLHEHOYHbBIX CPEJACTB TEKYIHIEI'O KOHTPOJIA
4.1. TUITIOBBIE TECTOBBIE 3AJIAHUSI.
Tectsl copepkaT HaOOpP BOIIPOCOB, B MOJHOM 00bEME OXBATHIBAIOIINE U3YUCHHBIH TEOPETUUECKUN MaTepuall 10 yKa3aHHOH Teme. Brimonnenue
TECTOB IIO3BOJIACT ONPEIENINUTH PE3YJIbTaT OCBOCHMS KOMIETCHIMH IO JUCLUIUIMHE B PaMKaX pacCMaTpUBAaeMOM TEMbI, OLICHMBACMBIA C ITIOMOILBIO
COOTBETCTBYIOLINX WHIMKATOPOB IOCTIIKEHHSI KOMIIeTeHIMHA. VHAMBHUIyanbHBIM TECTOBBIM CeaHC Uil KakJIoro oOydaromierocs (opmupyercs mo
CIELUAIIbHOMY AJIFOPUTMY, OOECIEUMBAIOIIEMY 33/IaHHYI0 TEMAaTHYECKYI0 CTPYKTYpY M IPONOPLHOHAIBHOE HAJIM4YUE BONPOCOB PA3HOIO THUMA U

CJIOKHOCTH.

Ilpu ghopmuposanuu mecmog HeodX00UMO UCNOIB306AMb 3A0AHUA C/IEOYIOUIUX MUNOE.
Tun 3amanus 1. 3amanus 3aKpeITOrO TUIIA HA YCTAHOBJIIEHHE COOTBETCTBUS.

Tun 3aganus 2. 3aI[aHI/I$I 3aKPbITOTO THUIIA HAa YCTAHOBJICHUC ITOCICA0OBATCIIbHOCTHU.

Tun 3aganus 3. 3agaHuss KOMOMHHUPOBAHHOTO THUIIA, PEATIOIATAIONINE BBIOOP OTHOTO NMPABHUIIBHOT'O OTBETA U3 MPEATIOKEHHBIX

Tun 3aganud 4. 3aganus KOMOMHUPOBAHHOTO TUTIA, IPEATNOIATAIONINE BHIOOP HECKOIBKUX OTBETOB M3 MPEIIOKEHHBIX
Tun 3aanus 5. 3a1aHust OTKPHITOTO TUIIA C PA3BEPHYTHIM OTBETOM.

Tema Koa n NuaukaTopsbl Tect no Teme
¢dopmyaupoBka JAOCTUKEHUS
KOMIIeTEHIIM U KOMIIeTEHIIM U
Tema 1. IK-6 Criocoben | MIIK-6.1 3Hath: 3adanus 3aKpvimoz0 muna Ha yCManoeaeHue COOMEemc cmeust.
Busyanuzanus MIPUMEHSTH MeTons! U cpecTBa 3HaHUE TeMbl BU3yaJIM3allus JAHHBIX C MCIOJIb30BaHHEM IAKETOB CTATUCTHYECKOTO aHalu3a
JTAaHHBIX C METOMBI U NPOCKTHPOBaHUS 0a3 HeoOxomuMo is 3(h(HEKTUBHOTO TPEACTABICHHSI CIIOKHBIX KOJMUECTBEHHBIX Pe3yIbTaTOB B
WCIIONIB30BaHUEM | CPEACTBA JTAaHHBIX HarJSIIHOW M MHTEpIpeTUpyeMoil ¢opme, UYTO OCOOCHHO BaXHO TMPH HPUHITHU
MIaKETOB MIPOEKTHPOBAHUS 00OCHOBAaHHBIX YINPABICHYECKNX M AHAJUTUYECKUX PELICHUH. YCTaHOBUTE COOTBETCTBHE
CTaTHCTUYECKOTO | KOMIIBIOTEPHOTO MEXIy THUIIOM BH3yaJIM3allMd M €€ HauOojee TMOAXOMAIIMM MpPUMEHEHHEM B paMKax
aHaJIN3a. MIPOrPaMMHOTO METOA0JIOTHH TPOSKTHPOBAHHS aHAJMTUYECKUX AaIO0pAOB.
obecrieueHust Tun Buzyanuzauuu IIpumeHeHune
A I'mcrorpamma 1 OTtoOpakeHHe paclpeneseHnss KaTeropruaabHbIX
JTAHHBIX
b Kpyrosas nuarpamma 2 [loka3 cooTHOmIEHUS dYacTel K UEIOMYy IMpHU
HEeOOJIBIIOM YHCIIe KaTerOpHid
B Huarpamma paccestHust | 3 Ananmu3 GopMbl pacnpeieneHus] KOJIMYeCTBeHHON
(scatter plot) epEeMEHHOM
r Cronbuaras nnarpamma | 4 BreisiBieHne  KoppemsnuM  MEXAYy — JBYMS
YHCIOBBIMU IEPEMEHHBIMU
Ortser:
LA IE | B [T |




Tema

Kon n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

Tect o Teme

Kirou:

A b B r
3 2 4

3aoanus 3aKkpeimozo muna Ha yCMAanogieHue COOMEem cmeus.

3HaHHEe METOAOB M CPEIACTB IIPOCKTHPOBaHUS 0a3 NAaHHBIX B COYETAaHMM C HAaBBIKAMHU
BU3yaJM3allii C HCIOJBb30BAHMEM IaKETOB CTATHCTHYECKOTO aHAM3a HEOOXOIUMO ISt
obecrieyeHus1 LEINOCTHOCTH, 3(P(PEeKTUBHOrO H3BICYEHHUS] W HATJSIHOTO MPEACTABICHUS
JTAHHBIX Ha BCEX ITANAaX aHATUTHYECKOTO IUKJIA — OT XPaHEHUs 10 IPUHATHS PEIICHUI.
YcTaHOBHTE COOTBETCTBHE MEXAYy MAKETOM CTaTUCTUYECKOro aHaim3a W (yHKUHUeEH,
UCTIONIB3YeMOH Ui co3/1aHus TI'padUKOB B COOTBETCTBHHM C MPWUHIMIIAMH BH3YaJbHOTO
IIPOEKTUPOBAHUSI.

[laker / ObubnmoTeka OyHKIHS / THCTPYMEHT BU3yaIH3aIiH

A R (ggplot2) 1 | sns.heatmap()

b Python (Matplotlib) 2 | geom_bar()

B Python (Seaborn) 3 | plt.scatter()

r R (base graphics) 4 | barplot()
OTtBeT:

A b B r
Kirou:

A b B r

2 3 1 4

3aoanus 3aKpelmozo muna Ha YCMAHO6AEHUE NOCTE006AMEIbHOCHU.

YcTaHOBUTE TPAaBHIBHYIO IIOCIENOBATEIBHOCTh JTAllOB pabOTHl € JaHHBIMH — OT
MPOEKTUPOBaHUS 0a3bl JAHHBIX 1O BU3YyalIH3allM{ Pe3yIbTaTOB aHAIN3a C MCIOJIH30BAHUEM
CTaTUCTHYECKHUX MAKETOB

Ornpenenenue cylHocTel u cBsizel, coznanue ER-nuarpamMmel

Hopmanmzanust Tabmui 1 peanu3zanus peisimuoHHon cTpykTypbl B CYB/J]

W3Bnedyenne u arperamus JaHHBIX ¢ ToMotnbio SQL-3ampocos

3arpyska 1aHHBIX B cpelly aHanu3a (Harnpumep, R umu Python)

[loctpoenne rpadukoB (Hanmpumep, ¢ mnomoupto  ggplot2 wmm  seaborn) amst

agrwbdpE




Tema

Kon n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

Tect o Teme

HWHTEPIPETALNH PE3YIHTATOB
OT1BeT:
| | | | | |
Kimrou:
|1 |2 |3 |4 E |

3aoanus 3akpeimozo muna na ycmanoenenue nocie008amenbHoOCmu.

Pacrionoxxute B TOTHYECKO MOCIIEI0BATENBHOCTH IEHCTBHUS, KOTOPBIE BBHITIOJTHSIET aHATHTHK

IPH TIOATOTOBKE OTYETA HA OCHOBE JAaHHBIX M3 CIIPOCKTUPOBAHHOM 0a3bl, HCIONIB3Ys MAKEThI

CTaTHCTHYECKOTO aHAIIN3a.

1. TIpoexTupoBaHHE JOTUYECKON MOIeNN 0a3bl JAHHBIX C YYETOM OYIYHIMX aHATUTHYECKIX
3aIpoCoB

2. Peanmzanus ¢puznyeckoid MoJienn 0a3bl JAHHBIX U HAIIOJIHEHUE €€ JTaHHBIMH

3. DkcnopT BBIOOPKM IaHHBIX B (hopMar, COBMECTHMBIH CO CTATHCTHYECKHUM IAKETOM
(CSV, Parquet u np.)

4. TlpensapurensHas 06paboTka u Tparchopmaius aHHBIX B R/Python

5. Busyammzamus KIIOYEBBIX METPHUK C TPUMEHEHHEM TNPUHIHIOB 3()(PEeKTHBHOTO
rpaduuecKoro nu3aiiHa

R | | | |

Kitrou:

1 E 3 [ 4 5 |

3a0anua KOMOUHUPOGAHHO20 Mmuna, npeononazaruiue 6vlO0P 00HO20 NPAGUILHO20
omeema u3 nPeodioNCEHHBIX

Ilpn pa3paboTke CHUCTEMBI AHAJIMTUKK IPOAAX KOMIIAHHMS IUIAHUPYET BU3YalM3UPOBATH
JUHAMHKY BBIPYUYKH 10 PETHOHAM M KAaTEropHsM TOBapoOB 3a IMocieqHue Tpu roja. Kaxoi
MOJXOJ K TMPOSKTHPOBaHWIO 0a3bl JaHHBIX HauOoyee paluoHalleH JUIs OOecTieueHHs
3¢ dexTUBHOM mocieayomiei Busyanuzanuu B R win Python?

A) XpaHeHHe BceX JaHHBIX B OAHOM HECTPYKTYPHUPOBAaHHOH Tabnuile 6e3 HopMaIu3aluu

B)  Hcnonb3oBaHue  JEHOPMAIM30BAHHOW  «IUIOCKOW»  TaONMIBL,  CIEHUATBHO
MOJITOTOBJICHHOH JUIS aHATTMTUYECKUX 3allPOCOB (HAapuMep, B opMate 3BE3THOM CXEMBI)

C) Ilonnas HopManu3ays A0 MATOW HOPMaJIbHOM (YOPMBI C MHOKECTBOM CBSI3aHHBIX TAOJIHIL




Tema

Kon n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

Tect o Teme

D) Otka3 oT pensHOHHON MOJENH B MOJb3Y XPaHEHUS NAaHHBIX UCKIMOYMTENbHO B JSON-
(atimax

OtgeT: B

ObocHoBanue: 3Be3nHas cxema (JAeHOpMalM30BaHHAs CTPYKTypa ¢ ¢daktamMum u
W3MEPEHUsIMHA)  ONTHMHU3UPYET BBIMOJHEHWE AarperupylolyX  3ampocoB,  YIOPOIIAeT
W3BJICUCHHE JJAHHBIX U MUHUMH3HUPYET ciiokHOCTh JOIN-omepanuii, 4tTo mo3BoJisieT ObicTpee
3arpyXarb COTJIACOBaHHBIE HAOOPHI MAHHBIX B Cpeiabl BU3yann3anuu (Hampumep, pandas +
seaborn unm ggplot2), obecreunBasi KOPPEKTHOCTh M MPOU3BOIUTEIBLHOCTh aHATUTHYECKUX
rpadukoB.

3a0anun KOMOUHUPOBAHHO20 MUNA, NPEOnOIaAzarujue 6vlO0p 00H020 NPABUTILHOZ20
omeema u3 nPeoIONHCEHHBIX

AHaAIMTHK TONYYWJ 3a/a4y BH3YAIM3UPOBATh YacTOTy OOpalIeHWH KIMEHTOB IO THUIIAM
npobieM, C pa30MBKOH 1O MecillaM M KaHaiaMm HO[Jepkkd. Ha kakom stame
MPOEKTUPOBAaHMsI 0a3bl NAHHBIX 3aKJIQABIBAIOTCS MPENIOCHUIKH Uil KOPPEKTHOH M TrHOKOI
BU3yaJM3allU TAKUX JaHHBIX?

A) Ha stane Beioopa CYB/] (mapumep, MySQL vs PostgreSQL)

B) Ha sTane noruueckoro mpoeKTUPOBaHUsSI — IIPHU ONPEACICHUH CYLIIHOCTEH, aTpHOYTOB U
cBsi3ei

C) Ha srane ¢usndeckoro pa3menieHus 0a3bl JAHHBIX HA cepBepe

D) Ha srane Hanucanust CKpunToB Bu3yasm3anuu B R wmu Python

Otget: B

ObocHoBanue: MIMeHHO Ha 3Tare JIOTMYEeCKOTO MPOEKTUPOBAHUS ONPEAEISIETCS] CTPYKTYpa
JAHHBIX: BBUICISIIOTCS cymHocTH (Hampumep, «OOpamenue», «Kiment», «Kanan
MONJIEPKKNY»), MX aTpuOyThl (BKIOYAs [aTy, THI TPOOJeMbl) W CBSI3U. |'pamMOTHO
CIPOCKTHPOBaHHAS MOJEJIb 00ECHEeYMBAET IOJHOTY, HENPOTUBOPEUMBOCTH W yIOOCTBO
W3BJICUCHHSI JAHHBIX, YTO HANpSAMYI0 BJIHSET Ha BO3MOXXHOCTh TOCTPOCHUSI TOYHBIX,
JETaTN3UPOBAHHBIX W HWHTEPIPETUPYEMBIX BU3yaIH3alldil C IMOMOIIBIO CTATHCTUYECKUX
MIaKETOB.

3aoanun KOMOUHUPOBAHHO20 MUNA, RPEONONAzalOUiUe 8blO0P HECKOIbKUX OMEEMO8 U3
npeoodcennvIxX

Kakue w3 mepedyuclneHHBIX XapaKTEPUCTUK TNPOCKTHPOBAHUS 0a3bl JAaHHBIX HAMPSIMYIO
BIMSIOT Ha KayecTBO M 3()(PEKTUBHOCTh IMOCICAYIOIMIeH BHU3yalM3allud JaHHBIX C
WCIIOJb30BAaHNEM TIAKETOB CTATUCTHYECKOro aHanmu3a (Hampumep, ggplot2, seaborn,




Tema

Kon n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

Tect o Teme

matplotlib)?

A) Hannune yeTko onpenei€HHBIX BHEITHUX KIIIOYEH MEKAY TaOIUIIaMU

B) Mcnonp3oBaHne OCMBICTICHHBIX M COTJIACOBAHHBIX HAa3BaHUI CTOJIOIOB

C) [Ipumenenue cxatus naHHbIX Ha ypoBHe CYB/]

D) Hopmanu3zaius uinu 1eHopMalln3anus CTPYKTYpsl B 3aBUCUMOCTH OT Iiefiel aHanu3a
E) Xpanenne Bcex manabIX B popmare BLOB

[IpaBunbHBIE OTBETHL: A, B, D

O06ocHoBaHue:
A: YeTkHe BHEIIHHE KIOYH OOECIICYNBAIOT KOPPEKTHBIC CBSI3H MEXIY CYIIHOCTSIMHU
(mampumep, «KimmeHT» — «3akas»), 4TO MO3BOJIICT TOYHO arperupoBaTh M OOBEAUHSTH

JIaHHBIE TIepe]] BU3yaIH3aLUei.

B: CornacoBaHHble M TOHSTHBIE Ha3BaHUS CTOJIOIOB YNPOMIAIOT 3arpy3Ky HaHHBIX B
ananmutuaeckue cpensl (R/Python) 1 cHIKAOT pUCK OMMOOK PU TOCTPOSHUU TPAPUKOB.

D: Bpibop Mexy HopManu3anuei (Ui HeIOCTHOCTH) M IeHOpMau3aue (J1si CKopocTu
AHAIUTUYECKUX 3alpocoB, HampuMep, B 3BE3AHON CcXeMme) HampsMyl0 BIUSET Ha
MPOM3BOJUTENBHOCT U yI0OCTBO U3BJICUEHHS JaHHBIX, UCIIOJIb3YEMbIX B BU3YaJIU3aLHH.

3aoanus KOMOUHUPOBAHHO20 MUNA, NPEONONAzalOuiUe 6b100P HECKOIbKUX OMEEmOoe U3
npeooNHceHHbIX

[Ipu moOATOTOBKE AAHHBIX M3 PENIALMOHHON 0asbl JUIS BU3yalM3allMd BPEMEHHBIX TPEHIOB
(Hampumep, €XEAHEBHBIX MpPOAaX) KakWe U3 CIEAyIoIUX JecTBUA Ha 3Tame
MPOEKTHPOBAHMSI WIIM TIOATOTOBKH JAHHBIX SBJISIIOTCS LeI€CO00pa3HBIMU?

A) Coznanue otaensHON Tabnuubl-usmepenus «Jlaray ¢ atpubyramu (AeHb HEAEIH, MeCsL,
KBapTaJ, Npa3THUK/HET)

B) XpaneHue maThl Kak TEKCTOBOH CTPOKH B NPOHW3BOJIBHOM (opmare (Hampumep, «22
ssaBaps 2025»)

C) OGecnieueHne MOJTHOTHI BpEMEHHOTO psifia (BKitouas qHu 0e3 npoaax) yepe3 LEFT JOIN
¢ KaJIeHJapHOH Tabmuiiei

D) Ucnonb3oBaHue TPUITEPOB JAJIsl aBTOMATHUECKON BU3YaJIM3alli HOBBIX 3aIHCEH

E) Mpumenenue tunos nanabeix DATE/DATETIME it BpeMeHHBIX METOK

Otser: A, C, E

ObocHoBanue:

A: TaOmuua-uzmepenue «Jlata» (kak YacTb HW3MEPUTENBHOM MOAEIHM) YIPOILAET
TPYIIHUPOBKY H (QUIBTPAIMIO TI0 BPEMEHHBIM MPH3HAKAM, YTO KPHUTHUYHO JJISI IOCTPOCHUS
OCMBICJTICHHBIX BPEMEHHBIX I'pa(MKOB.
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C: 3amonHeHuMe TPOIMYCKOB B BPEMEHHBIX psgax (Hampumep, AHEH 0e3 Mpoaax)
NpeJOTBpaIlaeT HCKAKCHUE BHU3yalu3alul — JUHEWHble Tpaguku OyayT oroOpaxkarh
pEalbHYI0 TMHAMHKY, @ HE «CKa4YKW» H3-3a OTCYTCTBYIOIIUX TOYEK.

E: Ucnonp3oBanne cranaaptHeix BpeMmeHHbIX TUoB (DATE/DATETIME) obecneunBaer
KOPPEKTHYIO COPTHPOBKY, arperamuio U COBMECTUMOCTb C (YHKUMSIMH BU3yalH3allld B
R/Python (Hampumep, pd.to_datetime()).

3adanus omkpvimozo muna ¢ pazeepHymvim OmeemoM.

IMoyemy Tpu TPOCKTUPOBAHMM 0a3bl JAHHBIX BAXKHO YYUTHIBATH OyIylue 3anadu
BU3yaJM3allii, ¥ Kak OMIMOKK Ha 3Tare MPOCKTUPOBAHUS MOTYT MOBIHITH HA KAueCTBO
rpa¢ukoB, coznaBaembix B R wnu Python?

Ortger:

IMpu mnpoekTupoBaHMM 0a3bl JAHHBIX BAXKHO 3apaHee YYUTHIBATH AHAIHTHUYCCKUE U
BU3yaJM3allMOHHBIC LEJIH, TIOCKONBKY OT CTPYKTYpPBl XpaHEHHUs 3aBUCHUT TMOJHOTA,
COIJIACOBaHHOCTh W JOCTYIHOCTh MAaHHBIX. Hampumep, OTCyTCTBHE HOpPMaTM30BaHHOMN
TabNHIbl «Bpems» WM HEKOPPEKTHOE XpaHCHHE JAThl KaK TeKCTa 3aTPYJHSET MOCTPOCHHE
BPEMEHHBIX PSZ0B. AHAIOTMYHO, MyOJUPOBaHUE 3HAYCHHM, OTCYTCTBUE BHEINHHX KITHOYEH
WIN HEeCcOrJacoBaHHbIe Kareropuu (Hampumep, «MockBa» M «r. MOCKBa») TPHUBOIAT K
HCKKEHHUIO arperdpOBaHHBIX TOKAa3aTelel M, KaK CIeJCTBUE, K OIMOOYHBIM BBIBOJAM Ha
rpapukax. Takum o00pa3oM, rpaMOTHOE MPOCKTUPOBAHWE — OCHOBA JIOCTOBEPHOH W
3¢ (HEeKTUBHON BU3yaIH3aIIHH.

3aoanus omkpeimozo muna ¢ pazeepHymbimM OmeEemoM.

Kak wucnonbp3oBaHne W3MEPHUTENBHBIX MoOJeNel (Hampumep, 3BE3NHOM CXeMBbl) TpU
NPOEKTHPOBAaHUM 0a3bl JaHHBIX YHPOILIAET MNPOLECC BU3yaJH3alMU JAHHBIX C IMTOMOILIBIO
MaKETOB CTATHCTHYECKOI0 aHaJIN3a, TAKUX Kak ggplot2 mmu seaborn?

Ortser:

3BE3HAs cxema, COCTOSINAs M3 EHTPAILHOU TaOIUIBl (aKTOB U OKPYKaIOMMX € TabiuIl
u3MepeHnii (dimensions), ONTUMHU3HPYET BBHIIOJHEHHWE AHAJUTUYECKUX 3alpOCOB: OHA
MuHUMI3UpYeT ciokHOCTh JOIN-omepanmit m oOecnednBaeT OBICTPOE HW3BIIEYECHHE
arperupoBaHHBIX JIAHHBIX C YETKOW CEMAaHTUKOW (Hampumep, MpOAaXH IO PETHOHAM,
KaTeropusiM, eproaaM). ITO MO3BOJISIET JIETKO 3arpyXaTb CTPYKTYPHPOBaHHBIE, TOTOBBIE K
aHanu3y natadpeiimbl B R nim Python, rae makersr Bpozne ggplot2 mnum seaborn TpeGyroT
UMEHHO «IUIOCKHMX» TaOJMYHBIX JAHHBIX C SICHBIMH IepeMeHHbIMH. bnaromapsi sTomy
AHAJUTHK TPAaTUT MEHBIIE BPEMEHM Ha OYMCTKY M NpeoOpa3oBaHHE, a BU3yaJIH3alUU
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MOJIy4arOTCA TOYHBIMU, TUOKUMH U HHTCPHOPCTUPYCMBIMU.

Tewma 2.
Pemenne 3agau
CTaTUCTHYECKOTO
aHaIM3a ¢
HCII0JIb30BaHUEM
MIPOTPaMMHBIX
MaKETOB.

IIK-6 Cocoben
MIPUMEHSATH
METOJIbI U
CpencTBa
MIPOEKTUPOBAHMS
KOMITBIOTEPHOTO
MPOrPaMMHOTO
obecrieueHus

UIIK-6.1 3HaTh:
MeTonb! u cpeacTBa
MIPOCKTUPOBAHUA 0a3
JTAHHBIX

3adanus 3aKpLlmozo0 Muna Ha yCMAaHoe1eHue COOMEem Cnaeus.

3HaHWE 1TANoB MPOEKTUPOBAHUS 0a3bl JaHHBIX HEOOXOAWMO, TOCKOIBKY OHO 0OecreunBaeT
CTPYKTYpPHYIO IEJIOCTHOCTh, COTJIACOBAHHOCTh W JOCTYITHOCTH HAHHBIX, YTO HAIPIMYIO
OTpECIAeT KA4eCTBO, TOYHOCTh U 3(PPEKTUBHOCTH pEIICHHS 33Ja4 CTAaTUCTUYESCKOTO
aHaIM3a C UCTOJIB30BAHMEM IPOTPAMMHBIX IMAaKeTOB, TakuX kak R u Python. Ycranosure
COOTBETCTBHE MEXKY 3TAllOM MPOEKTUPOBAHUS 0a3bl JAaHHBIX M €r0 BKJIAJOM B yCIICITHOE
pellleHre 3a/1ay CTaTUCTHYSCKOTO aHaIM3a C UCIOJIh30BAaHMEM MpPOrpaMMHBIX MakeToB (R,
Python u ap.).

Oran npoektupoBanus bJ| Bxkraa B craTucTUYeCKU aHAIN3
A | KonnenryanpHOe 1 | ObGecrieunBaeT MENOCTHOCTh U OJTHO3HAYHYTO
npoexTupoBanue (ER- HMHTEPIIPETALNIO IEPEMEHHBIX, UCIIOIb3YEMBIX B
MOJICJIb) MOJEIIAX
b | Jlornuyeckoe 2 | [lo3BonsIe€T TOYHO OIPENENHUTH CYITHOCTH U CBSI3H,
MIPOEKTUPOBaHNE HE00X0UMBIe 17151 JOPMHUPOBAHUS
(pensumonHas cxema) aHAJIMTUYCCKUX BHIOOPOK
B | ®uznueckoe 3 | Yckopser uzBnedeHue 0OIbIIMX 00bEMOB
MIPOCKTHPOBAHHUE JaHHBIX, YTO KPUTUYHO NPH 3arpy3ke B pandas
(MHIIEKChI, TUTIBI TAHHBIX ) nm R
I' | Hopmanu3arius Tabmiui 4 | YcrpaHser u30bITOYHOCTh M aHOMAJIMH, TTOBBIIIAs
Ka4eCcTBO AAHHBIX JUIsl IOCJIEAYIOIIET0 aHaIn3a
OtseT:
A b B r
Kirou:
A b B r
2 1 3 4

3HaHue OCOOCHHOCTEH MPOEKTUpOBaHUS Oa3bl JaHHBIX HEOOXOIMMO, IOCKOJIBKY OHO
no3BoysieT (HOPMHUPOBATH CTPYKTYPUPOBAHHbBIE, HENPOTHBOpEUUBbIE M 3()(PEeKTUBHO
M3BJIeKaeMble HaOOPHI JAHHBIX, YTO HAIMPSIMYIO MOBBIIIAET TOYHOCTh, IPOU3BOIUTENFHOCTD U
HUHTEPIPETUPYEMOCTh PE3YJIBTATOB CTATUCTHYECKOTO aHAJIN3a, BBIINOJHSAEMOIO C IOMOIIBIO
NPOrpaMMHBIX TAKeTOB, Takux kak R wu Python. VYcranoBure cooTBeTCTBHE MEXIY
0COOEHHOCTBIO TIPOEKTUPOBAaHUS 0a3bl JAHHBIX M NPEHMYIECTBOM, KOTOPOE OHA JaéT npu
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PCHICHUH 3aJa4 CTATUCTUYCCKOI'0 aHajIn3a C MIOMOUIBIO MPOTrPaMMHBIX IMMAKETOB.

OcobeHHOoCTh [IpenmMy1iecTBO 11t CTATUCTUYECKOTO
npoektupoBanusi bJ[ aHaJIn3a
A Hcnonp30BaHue THUIIOB 1 ITo3BOINIsIET KOPPEKTHO CTPOUTH BPEMEHHBIE
nanaeix DATE/DATETIME PSABI U IPUMEHSATH QYHKIUK BPEMEHHON
arperanuu
b Cosznanvie BHEIIHUX KITIOUEH 2 ObecmieynBaeT BO3MOKHOCTh O€301TacHOTO
MeXy Tabnuuamu o0benunenus (JOIN) naHHBIX U3 pa3HBIX
CYUIHOCTEMN
B [IpuMeHeHre JOMEHHBIX 3 CHIKAET KOJIMYECTBO MPOIYLICHHBIX WIN
orpaanyennii (CHECK, aHOMAaJIbHBIX 3HAYEHUI, yrpomas
ENUM) peno0padboTKy
Tr Jenopmanuzanust 115 4 YnpoIaer 3KCIOPT «IJIOCKOH TaOIUIBI,
AQHAJINTUYECKHUX HYXK]T TOTOBOH K 3arpy3ke B pandas miu
data.frame
OTBeT:
A b B r
Kitrou:
A b B r
1 2 B 4

3aoanusa 3aKpelmozo muna Ha YCMAHOGNEHUE NOCTE006AMEIbHOCHU.

Y cTaHOBUTE MPaBUWIIBHYIO ITOCIIEIOBATEIHHOCTH 3TANIOB PaOOTHI C JAHHBIMH — OT

MPOEKTUPOBaHUs 0a3bl JaHHBIX JIO BBHITTOTHEHHS CTATUCTUYECKOTO aHAIIN3A C

MCIOJIb30BaHUEM ITPOrPaMMHBIX MMakeToB (Hampumep, R niu Python).

1. Omnpenenenvie mpeaMETHON 0OIACTH U BHISIBIICHUE KITFOUEBBIX CYITHOCTEH U CBs3EH
(moctpoenne ER-monemnn)

2. Pa3pa0oTka peNsiMOHHON CXeMbl: HOpMAJIN3allks, ONPE/ICIICHNE TICPBUYHBIX U BHEIITHUX
KJIrouen

3. Peammzanms pusmueckoit monenu bJ] 8 CYB/l u HanonHeHre JaHHBIMU

4. W3BiedeHne peleBaHTHOW BEIOOPKH ¢ TToMoIisio SQL-3ampocos

5. 3arpyska JaHHBIX B cpey aHain3a (Harnpumep, B pandas DataFrame miu R data.frame) u
BBITIOJTHEHHE CTATUCTUYECKUX PACYETOB

OT1BeT:

1

| 2

3 [4 5
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3aoanus 3aKpeimoz0 muna Ha yCMAaHoe1eHue nOC1E006AMENbHOCIU.

Pacrionoxxute B TOrnueckoM MOpsIKE ASHCTBHS, 00ECIICUNBAIOIINE KOPPEKTHOE PEIICHUE

3aJ]audl perpecCHOHHOTO aHaN3a Ha OCHOBE IaHHBIX U3 KOPIOPATHBHOM Oa3bl.

1. IlpoexTtmpoBanue TaOMHUIBI (HAKTOB M M3MEPEHHUHA C yUETOM OYAYIIMX aHATUTHIECKUX
IIPU3HAKOB (HAIPUMED, «IOXO0I», «PETUOH», «IaTa)

2. Oo6ecrnieuenue 1enocTHOCTH AaHHbIX yepe3 orpannueHus (NOT NULL, FOREIGN KEY,
CHECK)

3. DKcmopT moAroToBIEHHOTO Habopa AaHHEIX B popmaT CSV minu npsmMoe MoaKIII0YeHHE K
B/1 u3 Python/R

4. TlpenBapurenbHast 00pabOTKa NaHHBIX (00paboTKa MPOITYCKOB, KOAUPOBAHUE KATETOPHIL)
B CpeZie CTATUCTUIECKOTO aHaIN3a

5. TloctpoeHrne W WMHTEpIIpeTalHs PErPECCHOHHOM MOJENN C HCHOJIb30BaHHUEM MaKETOB
(statsmodels, scikit-learn, Im() B R)

OrtseT:

[1 2 3 [ 4 5

3a0anua KOMOUHUPOBAHHO20 MUNA, NPEOnOaazalouiie 6b100P 00H020 NPABUTLHO20
omeema u3 nPeodIONHCEHHBIX

AHalIWTUK TUTAHHPYeT TIPOBECTH KIJIACTEPHBIM aHalu3 KJIMEHTOB Ha OCHOBE UX
MOKyHaTeNnbcKoro noseaeHus. Kakol moxxox K MpoeKTHPOBaHHIO 0as3bl AaHHBIX HanOoiee
pauvoHajeH A OOecrmedeHus: KOPPEKTHOCTH M 3((EKTUBHOCTH 3TOr0 aHajiu3a IpH
nocieayromiei padore B Python (¢ ncronb3oBanuem pandas u scikit-learn)?

A) XpaHeHne Bcex COOBITHI B OJIHOW HECTPYKTYPUPOBAHHO Tabmuiie 0e3 BHEITHUX KITIoUYen
B) Hcnonp30oBanme MOTHOCTHI0 HOPMAIIM30BAHHONW MOJIENH 0 TISATOH HOPMaIbHON (hOPMBI
C) IlpumeHeHHe [E€HOPMAM30BAaHHOW CTPYKTYpHl (Hampumep, 3BE3THOW CXEMBI) C
HEeHTpaNIbHOU Tabnuiel GpakToB u uzmepeHusMu «Kmuent», « ToBapy, «Bpems»

D) Otka3 oT pessiuuoHHON MOJIENH B MOJIb3Y XpaHEeHUs JaHHBIX TOIbKO B JSON-daiinax
Bri0eprTe 01MH NpaBUIILHBIA OTBET.

Ortser: C

ObocHoBanue: 3BE3MHAsE cxeMa oOecreunBaeT OalaHC MEXAY IEeJTOCTHOCTBIO JAHHBIX H
MPOU3BOJAUTENBHOCTEIO  AHATUTHYECKUX  3ampocoB.  Tabmuma — (QakToB  COOCPKHT
KOJIMYECTBEHHbIE METPUKH (HampuMep, CyMMa TIOKYIKH, YacToTa), a H3MEpeHus —
KaueCTBEHHbIE MPHU3HAKK (PErwoH, BO3pPAcT, KAaTEropws ToBapa). DTO TO3BOJSET JIETKO
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arperupoBath JaHHBIE 1O KIMEHTaM W (POPMHPOBATH TOTOBBIA HAOOP MPU3IHAKOB IS
kimactepusanuu B pandas. B otnuume ot mosHol HopMmanm3aruu (B), kotopas TpeOyer
MHokecTBa JOIN-3ampocoB, Wil HECTPYKTYPHPOBaHHOTO XpaHeHus (A, D), 3BE3anas cxema
YIOPOINAET SKCIOPT «IUIOCKOM» TaOJMUIBI, HEOOXOIUMOW JJs ajJrOpPUTMOB MAIIMHHOTO
oOy4eHwusl.

3aoanus KOMOUHUPOBAHHOZ0 MUNA, RPEONOaAzAIOUUE GbIOOP 00HO20 NPAGUILHOZO0
omeema u3 nPeoiONHCEHHBIX

[Ipu pemrennu 3amaun muHeHHOM perpeccnn B R (Im()) aHanmuTuky HeoOXo1mmo
WCIIOJIb30BaTh JaHHBIE O MPOJakax, KIMEHTaX U peKIaMHbIX KamnaHusax. Ha kakom stame
MPOEKTHPOBAHMSI 0a3bl JaHHBIX 3aKJIaJbIBAIOTCS OCHOBBI IS KOPPEKTHOT'O ()OPMUPOBAHHS
perpeccuoHHO BEIOOpKHU?

A) Ha stane Bei6opa anmmapaTtHoro odecnieueHus cepsepa CYB/]

B) Ha stane noruyeckoro npoeKTHPOBaHUS — MPHU ONpeAETICHUH CYITHOCTEH, aTpuOyTOB
CBsI3ei

C) Ha srane HammcaHusi CKpUTITa BU3yanu3anud B ggplot2

D) Ha sTame HacTpoiiku pe3epBHOTO KOMMPOBAHUS 0a3bl JaHHBIX

Bribepute 01MH NpaBUIILHBIA OTBET.

OrtseT: B

ObocHoBanue: VMMeHHO Ha »3Tame JIOTMYECKOrO MNPOEKTHPOBAHMS ONpeNeIsieTcs, Kakue
nepeMeHHbIe (aTpuOyThl) OYAyT MOCTYITHBI JJIsl aHAIN3a, KaK OHH CBA3aHBI MEXIy co00i U
Kak OyayT oObenuHAThCSA (Yepe3 BHEIIHWE Kioun). Hampumep, eciam cCBsi3p MeXay
«IIPOAAXKEN» U «pEeKIaMHON KaMIaHUEi» He MPeayCMOTPEHa, COOTBETCTBYIOIINN PEAUKTOP
OKa&KEeTCS HEAOCTYIIEH, YTO MCKA3UT MOZENb. | paMOTHas jJoruyeckas MoOJeNlb FapaHTUPYET
MOJIHOTY, HEMPOTHUBOPEUYHNBOCTh U OJHO3HAYHYIO MHTEPIPETAINIO MPU3HAKOB — KITFOUEBBIX
YCIIOBUH MOCTPOEHHS BATMAHON PETPECCHOHHOM MOJEIH.

3aoanus KOMOUHUPOBAHHO20 MUNA, NPEONOAAZAIOUUE 6bIOOP HECKONBKUX OMEEHO6 U3
npeoodcennvIX

Kakue n3 nepevyrcieHHbIX JIEMEHTOB MTPOSKTHPOBAHKS 0a3bl JAHHBIX HAITPSIMYFO
CIIOCOOCTBYIOT MOBBIIIICHHIO KadecTBa U 3P PEKTUBHOCTH pelIeHNs 3a/1a4 CTATUCTUIECKOTO
aHanu3a (Hanpumep, B R ¢ nomouisio dplyr/lm() niu B Python ¢ momorsio
pandas/statsmodels)?

A) Hcnonb30BaHKe MEPBUYHBIX M BHEITHUX KITIOYEH

B) Ilpumenenune nomennsix orpannuennii (CHECK, ENUM, NOT NULL)
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C) Xpanenue Bcex aaHHbIX B ogHOM CSV-daitie 6e3 ucnonszoBanus CYB]]

D) Hanuuue coriiacoBaHHBIX CIPaBOYHUKOB (HAITPUMEP, SAUHBIN CIIUCOK PETMOHOB)

E) Otka3 oT HOpMau3aIyy B O3y MOJTHOHN EHOPMaTU3allini

OtgeT: A, B, D

O6ocHOBaHHE:

A: TlepBruHbIC W BHEIIHUE KIFOYM 00ECIICYMBAIOT CCHIIIOYHYIO [[EIOCTHOCTD, YTO KPUTHYHO
npu ooseauHeHnH Tabaum (JOIN) mist ¢popMUpoBaHHS TIOTHOW aHATUTHICCKOW BBIOOPKH.
be3 HuX BO3MOXHBI TyOJIH, MPOIMTYCKH MM HEKOPPEKTHBIC CBS3H MEXK]Y CYIIHOCTSIMHU.

B: JloMeHHBIE OrpaHHYCHUST MHHAMH3HPYIOT KOJIHYECTBO AHOMAJBHBIX, IYCTBIX WIN
HECOTJIACOBAHHBIX 3HAYCHHUH (HANpUMeEp, BO3PACT = —5), YTO CHMIKACT TPYMO03aTpaThl Ha
OUHMCTKY JTAaHHBIX ITEPE]T aHATU30OM.

D: CornacoBaHHble CIIpaBOYHUKH (HarpuMmep, «MockBay, a He «Mck», «r. MockBa» U T.II.)
00eCTeYrBalOT KOPPEKTHYIO TPYITIMPOBKY M KOJAUPOBAHHUE KATETOPHATIBHBIX MEPEMEHHBIX —
HE00X0JMMOE YCIIOBUE JIJISi TOYHOT'O pacyéTa CTATUCTHK U MIOCTPOCHUS MOJIEIICH.

3adanua KOMOUHUPOBAHHO20 MUNA, NPEONOaAAaAOUiUe 8bl00P HECKOIbKUX OMEEmO8 U3
nPeONoHCeHHBIX

[Tpu moAroTOBKE NAHHBIX M3 PENSIIUOHHON 0a3bl Il HOCTPOCHUS JIOTHCTUIECKON perpeccun
B Python (sklearn.linear model.LogisticRegression) kakue w#3 CIEAYIONUX MPAKTHK
npoektupoBanus b/l sBnstoTcs nenecoodpazHbMu’?

A) XpaneHne OMHApHBIX UCXOJIOB (HATIPUMED, «COBEPIIMI MOKYIIKY / HE COBEPILWII») B BUJIE
BOOLEAN wmmu TINYINT(1)

B) Hcnonb3oBanue pa3aenbHbIX TaOIMI U1l COOBITUI M XapaKTEPUCTHK KIMEHTOB C YETKON
cBs13b10 uepes ID

C) KoaupoBanme KaTeropuajibHBIX MPU3HAKOB HemocpeAcTBeHHO B SQL-3ampoce ¢
nomoibo CASE-BeipakeHuit

D) OtcyTcrBue nHAEKCOB 10 1oJisiM, ucrnons3yembiM B WHERE u JOIN

E) Obecneuenne yHUKaILHOCTH 3aIuceil o0 KineHTax B BeiOopke uepe3 PRIMARY KEY
OrtBeT: A, B, E

OO0ocHOBaHue:

A: KoppexkTablif Tun ganubix uist neieBoii nepemenHoi (0/1 wmu TRUE/FALSE) ynpomaer
e€ uCroyib30BaHWE B MOJENU 0e3 JIOMOJHHUTENHLHOTO MpeoOpa3oBaHHs M CHUKAET PUCK
OMHNOOK.

B: Pasgenenue cymHocTel (KJIMEHTBI <> COOBITHS) COOTBETCTBYET MPHHLUIIAM
HOpPMaNM3allid W TIO3BOJIIET THOKO arperupoBaTh NpPHU3HAKH (HANpUMEp, «YHCIIO
MOCELICHUINY, «CPEJHUN YeK»), COXPaHssl 1IeIOCTHOCTD IaHHBIX.
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E: VYuukanpHOoCcTh CTpOK B oOyuatomeidl BbeiOOpke (mo ID kmumenrta) mpenorBpaimiaer
nyOnupoBaHue HaOIIOJCHUH, KOTOPOE MOXKET MCKa3UTh OLEHKY KOI((OHUIMEHTOB MOACIH H
3aBBICUTH €€ TOYHOCTb.

3aoanus omkpuimozo muna ¢ pa3zeepHymuvim OmMeenom.

IToyemy rpamMOTHOE NPOEKTUPOBAaHUE 0a3bl JaHHBIX (BKJIIOYasi HOPMAIH3ALMIO,
HCIIOJIb30BaHNME BHELITHUX KIIIOYEH M JOMEHHBIX OTPaHUUEHUI) SIBJIIETCS HEOOXOIMMbIM
YCIIOBHEM ]IS KOPPEKTHOTO PELICHU 3a]a4 CTATUCTUUECKOrO aHaIM3a B TAKUX cpelax, Kak
R nmm Python?

Ortser:

I'pamoTHOE TIpOoEKTUpOBaHUE Oa3bl JaAHHBIX 00ECMIEUNBACT LIEIOCTHOCTh, COTJIACOBAHHOCTh U
MOJTHOTY HWCXOJAHBIX JaHHBIX, YTO HANpPAMYIO BIHSET Ha JOCTOBEPHOCTh PE3YJIHTaTOB
CTaTUCTHYECKOTO aHaiu3a. Hopmanuzanus ycTpaHseT HW30BITOYHOCTh W aHOMAJIHMU
OOHOBJICHHUS, TpeAoTBpamias ayOnupoBaHue WHQOpPMAMM M HCKAKEHHE YaCTOTHBIX
pacmpenencHuil. BHeIIHNE KIIIOYM TapaHTHPYIOT KOPPEKTHBIE CBS3W MEXIY CYLIIHOCTSAMH
(Hampumep, «KIUEHT — 3aKa3»), 9YTO KPUTUYHO TpH OOBEAWHEHWUH TaOIWI[ s
(hopMupoBaHUs eqNMHON aHanuTHYecKoW BBHIOOpKHU. JlomeHHBIe orpaHmueHus (NOT NULL,
CHECK, ENUM) MHHUMH3HPYIOT KOJHYECTBO NPOMYIICHHBIX, OIIUOOYHBIX WIIN
HECONOCTaBUMBIX 3HAYEHHUM, CHIKAsl TPYZ03aTPaThl HA MPEIBAPUTEIbHYI0 OUHUCTKY JaHHBIX
B pandas unu dplyr. be3 aTux mep naxke camble MPOABUHYTHIE CTATUCTUYECKUE MAKETH! Oy IyT
paboTaTh C «IPSA3HBIMUY WM HETIOJHBIMU JAHHBIMH, YTO MPUBEAET K OMIMOOYHBIM BBIBOJIAM
Y HEBaJIMTHBIM MOJIEJISIM.

3aoanus omkpeImMo20 muna ¢ pazeepHynibiM Omeemom.

Kak wucnonb3oBaHHEe UW3MEPUTENBHBIX MoJeNed (Hampumep, 3BE3THOM CXEeMbl) MpU
NPOEKTHPOBAaHNM 0a3bl AAHHBIX YIPOIIAET M YCKOPAET PELIeHHE 3a]ad OIMCATEIILHOW M
WHQEPEHINATLHON CTATUCTHKH C MOMOIIBIO MMPOrPaMMHBIX TTAKETOB, TAKKUX Kak statsmodels,
scikit-learn nm ggplot2?

Ortser:

3BE3HAs cxema, COCTOSIIAs M3 EHTPAILHOU TaOIUIBl (HaKTOB U OKPYKaIONMMX € TaliuIl
nuzMepenuii (dimensions), crieNaaTbHO ONTUMH3UPOBAHA JIJISI AHATMTHYECKUX 3arpocoB. OHa
MO3BOJIIET OBICTPO arperupoBaTh KOJIMYECTBEHHBIE IIOKa3aTesin (HampuUMep, BBIPYUKa,
KOJINYECTBO TPAH3aKLUMH) M0 HYKHBIM KaTeropusM (PEruoH, BpeMs, MPOAYKT) 0e3 CIOKHBIX
MHOTOYpoBHEBBIX JOIN-omeparuii, XapakTEpHBIX JUIsI TOJTHOCTHIO HOPMAIM30BAHHBIX
OLTP-cucteM. OTO ynpouaer 3KCIopT «III0CKOI CTPYKTYPHUPOBAHHOH BBHIOOPKH, HICAIBHO




Tema

Koa n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

Tect o Teme

noaxonsmed aist 3arpy3ku B DataFrame (Python) wmu data.frame (R). bnaromaps uérkomy
pa3feieHUuI0 METPUK H HM3MEPEHHH, aHaJUTUK JIeTKO (OpMHUpyeT TMpHU3HAKUA JUIA
OIMCATEeNIbHOM CTATHCTHKU (CPeAHHUE, IUCIICPCHH, pPAaCHpeiesieHHs) W HH(pEpPEHIHATbHBIX
mogneneit (perpeccus, ANOVA). Kpome Toro, coriacoBaHHble H3MepeHHs (Hampumep,
eAMHBIH KaJleHJaph) OOECMEYMBAIOT KOPPEKTHOCTh BPEMEHHBIX M KaTerOpHaJbHBIX
CpaBHEHHH, YTO OCOOCHHO Ba)XKHO MpPH BHU3yaJm3alu B ggplot2 wim WHTEpIpeTanuu
kod(durreHToB B statsmodels.

Kpumepuu OUCHUBAHUA MeCm06020 3a0aHUA:

Ouenka Kputepuu oneHuBanus
OTJIUYHO oT 90 1o 100 % npaBuILHO BHITOJHEHHBIX 3aJTaHUI
XOpo1Io o1 70 10 89 % npaBUJIbHO BBIIIOJHEHHBIX 3aJJaHUH
Y10BJIETBOPUTEIbHO ot 50 110 69 % npaBUIBLHO BHIMIOJHEHHBIX 3aJaHUI
HEYI0BJIETBOPUTENbHO | MeHee 50 % NnpaBHJIbHO BBINOJIHEHHBIX 3aJaHUH

4.2 TUITOBBIE TIPAKTUYECKMUE 3AJAHUSA

HpaKTI/I‘-IGCKI/Ie 3alaHuA OOJDKHBI OTpaXaTb YMCHHC 06yqa}01uerocsi MNPUMEHATE OCBAMBACMYIO KOMIICTCHUUIO B NPAKTUYCCKUX CUTyallUAX H IIPU
peuICHUHU IMPOU3BOACTBCHHBIX 3a/1a4.

Tema Koa n HNupukatopsl 3aganus K NpaKTHYECKOMY 3aHSTHIO
¢opmyaupoBka AOCTHKEHUS
KOMIIeTeHIMH KOMIIeTeHIMH

Tema 1. IIK-6 Criocoben | UIK-6.2 YmeTs: Pacuemnas 3aoaua 1.
Busyanuzanus MIPUMEHATH IIpumeHaTs METOIBI U Bb1 mpoekTrpyeTe 6a3y NaHHBIX IS XpaHeHUs pe3ynbTatoB omnpoca 1000 pecrioHIeHTOB.
JAHHBIX C METOABI U cpeAcTBa MPOEKTUpoBaHus | Kaxkablil pecliOHAECHT yKa3bIBaeT:
KCIIOJIb30BAaHUEM | CPEICTBA KOMITbIOTEPHOTO e Bo3pacr (menoe yuciuo ot 18 g0 90),
IIaKETOB MNPOEKTHUPOBAHUS | IIPOrPAMMHOTO ® [I0J («M» WU «)K»),
CTaTUCTUYECKOr0 | KOMIBIOTEPHOTO | oOecredyeHusi, CTpyKTyp e  OICHKY ynoBIeTBOp&HHOCTH (0T 1 10 5).
aHalusa. IPOrpaMMHOrO | JIaHHBIX, 6a3 JaHHBIX, Onpexpennre MUHUMAJIbHBIN 00BEM aMATH (B O6aiiTax), HEOOXOAUMBIN 715l XpaHEHUS OAHOM

obecrieyeHust IIpOTPaMMHBIX 3aIliCH, €CIIM UCIIOJIb30BaTh CJIEAYIOIIUE TUIIbI JAHHBIX:

uHTepdeiicon e TINYINT (1 6aiit) nist Bo3pacTta U OLEHKH,

HIIK-6.3 Bnagers:

e CHAR(1) (1 Gaiir) nns nona.




Tema Kon n HNapukaTopsl 3agaHus K NPaAKTHYECKOMY 3aHATHIO
¢opmyauposka JAOCTUKEHUS
KOMIIETeHIIM U KOMIIEeTeHIIM U
Hagsixamu CKoJbKO BCero namsTH (B KuioOaiitax) nmotpedyercs mis xpaneHus Bcex 1000 3amuceit 6e3

NPOCKTHPOBaHUS 0a3
JIAHHBIX

yuéta ciyxxebnoit napopmanuu CYB?

Pewenne:

Opna 3ammck: 1 (Bo3pact) + 1 (mon) + 1 (ouenka) = 3 Gatita
1000 3amuceit: 1000 x 3 = 3000 Gaiit = 2.93 Kb

Pacuemmnasn 3aoaua 2.

[Tpu pazpabotke API nis mepenaun JaHHBIX B CTATHCTUYECKYIO CHCTEMY BBI PELIHIIN
ucnonb3oBath JSON-popmat. Kaxkaas 3anuck conepxut nosis: "id" (1ienoe Yyucio),
"score" (BEILIECTBEHHOE YUCIIO C TOUHOCTBHIO /10 IBYX 3HAKOB IOCJIE 3asTOMN).
[Tpumep 3anucu: {"id": 42, "score": 87.65}

OneHure cpeiHIO JUIMHY OJHON 3alIMCH B CUMBOJIAX (C MpoOesiaMu ¥ 3HaKaMu
npenuHanus). CKOJBbKO TaKMX 3alMCed MOXKHO IepeaaTh 3a ofuH Bbi30B AP, ecin
orpanuyeHue Ha pazmep orBera — 1024 HaiiTa, a kogupoka — UTF-8 (1 cumBon =
1 Gaiit)?

Pemenue:

JlinHa npuMepHoOH 3anucu: {"id": 42, "score": 87.65} — 28 CUMBOJIOB = 28
oaiT

Makcumym 3anuceii: |1024 / 28| = 36 3anucei

Pacuemmnas 3a0aua 3.
st moctpoenus cronbyaroit muarpammel B ggplot2 (R) umm seaborn (Python) tpebyercs
TabJIMYHAas CTPYKTYpa AaHHbIX, [Ie KaXIasi CTpoKa — OTAeIbHOE HabIroneHue. Y Bac ecTh
JaHHBIE 0 IpoAaXkax TpEx ToBapoB (A, B, C) B nByx pernonax (Cesep, Or):
e Togap A: Cesep — 120, FOr — 80
e Togap B: Cesep — 90, FOr — 110
e Togap C: Cesep — 70, FOr — 130
CKOJIBKO CTPOK JIOJIKHO OBITh B «IUTMHHOMY (long) hopmare TaOIUIbl, IPATOIHON JIst
BU3yaJIn3anun’?
Otger:
B mmaHOM hopmare kakaas komOuHaius «ToBap—Peruon» — oraenbHas cTpoka. 3 ToBapa
X 2 peruoHa = 6 HabmroaeHui. [IpuMep CTPyKTYpBI:




Tema

Koa n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

3aganus K NPaAKTHYECKOMY 3aHSTHIO

TOBap peruoH MPOAKH

Cesep 120

IOr 80

Cesep 90

Or 110

Cesep 70

el irdr=

10)y 130

OTa CTpyKTypa KOPPEeKTHO moaaepuBaeTcs QyHKIusamMu geom_bar() (ggplot2) u
sns.barplot() (seaborn).

Pacuemmnas 3aoaua 4.
Jiis IOCTpOEHUSI TETTOBO# KapThl Koppessiuu B Python ¢ momorsio seaborn.heatmap()
HCIIONIB3YETCsI KBAaJpaTHAsI MATPHUIA KOPPEIAIUI pa3MepoM N X n, TJIe N — YUCIIO YUCIOBBIX
MIEPEMEHHBIX.
Ecmu y Bac ectp DataFrame ¢ 5 uncnoBeiMu ctonduamu (x1, x2, x3, x4, x5), CKOJIBKO
3JIEMEHTOB OYJIET COCPIKATh MaTPHUIla KOPPEJIAIHiA, U CKOJIBKO U3 HUX YHUKAIBHBIX (03
y4éTa TUaroHald U CAHMMETpHH)?
OrtBert:

e Bcero snemeHTOB: 25

e  VHHKaILHBIX HEIHATOHAILHBIX 3JIEMEHTOB: 10
O6ocHOBaHME:
Martpuna 5x5 — 52 =25 a1eMeHTOB.
JuaroHans coaepxut 5 equHUIl (KOPPEIsIus TIepeMEHHON ¢ caMoii co0oii).
OcraiibHbie 20 3J1IEMEHTOB CUMMETPHYHbBI OTHOCUTEIBHO JUArOHAIH, MO3TOMY YHUKAIbHBIX
nap: 20/2=10.
Nmenno stu 10 3HaYEHHH ONIPENENAIOT CTPYKTYPY TEIUIOBOM KapThl, Tak Kak sns.heatmap()
0TOOpakaeT BCIO MaTPHITy, HO COJIEPIKATENFHO BXKHBI TOJIHKO YHUKAIBHBIE KOPPESIINN.

Tema 2.
Pemenne 3amau
CTaTUCTUYECKOTO
aHajan3a c
HCIOIb30BaAHUEM
MPOTrPaMMHBIX
MaKETOB.

IIK-6 Cniocoben
HpI/IMeHHTB
METOIBI U
cpezcTBa
HpOCKTI/IpOBaHI/ISI
KOMITBIOTEPHOTO
MPOrPaMMHOTO

NIIK-6.2 YmMerTs:
IIpuMeHATH MeTOABI U
CpeAcTBa MPOEKTUPOBAHUS
KOMITBIOTEPHOTO
POrpaMMHOTO
oOecrieyeHusi, CTpyKTyp
JAaHHBIX, 0a3 TaHHBIX,

Pacuemnasn 3aoaua 1

Tpebyetcst pazpaboTaTh MOJYJIb JUIsSi aBTOMATHYECKOTO PAaciéTa OMHUCATENHHBIX CTATHCTUK
(cpenHee, MeMaHa, CTaHIAPTHOE OTKJIIOHEHHE) TIO YHCIOBEIM TaHHBIM U3 CSV-daiina.
Kakoit mosxon x mpoekruposanuto [10 ciiemyetr NpuMEeHNTh, YTOOBI 00ECTIEYHTH IOBTOPHOE
UCTIOJIb30BaHME KOJA M JIETKYIO MHTETPAIIHIO C IPYTUMH MOTYJISIMA?

Ortser:

Crenyer MCIOIb30BaTh O0BEKTHO-OPUEHTHPOBAHHBIM OJX0/1 C BBIJICIIEHHEM Kilacca




Tema Kon n HNapukaTopsl 3agaHus K NPaAKTHYECKOMY 3aHATHIO
¢opmyauposka JAOCTUKEHUS
KOMIIETeHIIM U KOMIIEeTeHIIM U
obecrieyeHust MPOTrPaMMHBIX StatAnalyzer, ”HKaNCyIMPYIOIIEro METObI 3aTPY3KH AaHHBIX U pacuéTa CTaTUCTUK. J{ist
uHTepdericon o0ecrieyeHus! MOBTOPHOTO UCIIOJIL30BAHUS M PACHIIMPIEMOCTH IPUMEHSIOTCS TPUHIIMITBI
HIIK-6.3 Biagerts: SOLID, a B3anmoeticTBre ¢ (haiJIoBOM CHCTEMOI BEIHOCHUTCS B OTICILHBIN CEPBUC.
HaBpixkamu Peanu3zanust Moxet ObITh BeioHeHa Ha Python ¢ ucnons3zoBanuem 6ubnuorek pandas u

NPOCKTHPOBaHUS 0a3
JIAHHBIX

NumPy.

Pacuemmnasn 3adaua 2

[Tpu aHanm3e AaHHBIX HEOOXOANMO BU3yaJIM3UPOBATH paclpe/ie/icHHe MPU3HaKa U

MIPOBEPUTH €0 HOPMAJIBHOCTH C moMolbto kKputepus Llanupo—Yunka. Kak opranuzoBaTh

APXUTEKTYPY MPOTPAMMHOTO MOJIYJISl, YTOOBI OTJEIHUTH JOTUKY aHAIHM3a OT MPEICTABICHHS

pe3ynbpTaToB?

Ortger:

Pexomenayercst mpumenuts narreps MVC (Model-View—Controller):

e Model peanusyeT cTaTucTHYECKHE BBIYHUCICHUS (HanmpumMep, yepes SciPy);

e View oTBeuaer 3a Busyanu3saiuio (Hanpumep, yepe3 Matplotlib wiu Seaborn);

e Controller KOOpIUHUPYET B3aMMOACHCTBUC MEXKTY HUMH.

e Takas apXuTEeKTypa ympollaeT TECTUPOBAHUE, MOJICPKKY U 3aMEHY KOMIIOHEHTOB 0e3
M3MEHEHHUS OCTAIBHON YaCTH CHCTEMBI.

Pacuemnasn 3adaua 3.

U3 pensiunonHoi 6a3bl qanHbx PostgreSQL Tabummp! sales (mons: id, product_id, amount,
sale date) TpeOyeTcs u3BieUb CpeiHEe 3HAUSCHUE MPOIax (amount) 3a MOCASIHNN KBAPTAI U
paccuuTaTh CTaHIAPTHOE OTKIOHEHHe. Kak 3To peann3oBarh ¢ Hcnojib3oBanueM Python u
oubmmorexn pandas?

Ortger:

python

1.import pandas as pd

2.import psycopg2

3.from sqlalchemy import create_engine

4.

engine = create_engine( 'postgresql://user:password@localhost/dbname")
7.




Tema

Kon n
¢opmyauposka
KOMIIeTeHIIMH

HNapukaTopsl
JOCTHKEHHSI
KOMIIeTeHIIMH

3aganus K NPaAKTHYECKOMY 3aHSTHIO

9.query =
10. SELECT amount

11. FROM sales

12. WHERE sale_date >= '2025-10-01' AND sale_date <= '2025-12-31";
13."""

14.

15.df = pd.read_sql(query, engine)

16.

17.mean_sales = df[ 'amount'].mean()

18.std_sales = df['amount'].std()

19.

20.print(f"CpegHee: {mean_sales:.2f}, CTaHLapTHOe OTKJ/IOHEHMWE:
{std_sales:.2f}")

Pesynprar (mpumep): Cpennee: 1245.60, CrannaptHoe oTknonenue: 320.75

Pacuemnasn 3a0aua 4

Yepes REST API (manpumep, https://api.example.com/data) nocTynHs! e:xeAHEBHBIE 1aHHbIE
0 moceIaeMocTu caiirta B popmare JSON:

Json

[{"date": "2026-01-01", "visitors": 1200}, {"date": "2026-01-02",
"visitors": 1350}, ...]

Tpebyercs 3arpy3uTh aHHbIe 3a siHBapb 2026 T., coxpanuth ux B SQLite-rabmuny traffic, a
3aTeM BBIYUCIIUTE Menany U 95%-# nepueHTHIb Yucia MOCeTUTENEH.

Ortger:

python

.import requests

.import sqglite3

.import pandas as pd

.# lMosnyyeHue OaHHbLIX 4Yepe3 API

1
2
3
4
5
6.response = requests.get("https://api.example.com/data?month=2026-01")




Tema

Kon n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
JOCTHKEHHSI
KOMIIeTeHIIMH

3aganus K NPaAKTHYECKOMY 3aHSTHIO

7.data = response.json()

10conn = sglite3.connect("analytics.db")

11.df = pd.DataFrame(data)

12.df.to_sql("traffic", conn, if exists="replace", index=False)
13.

15.median_vis = df['visitors'].median()

16.p95_vis = df['visitors'].quantile(0.95)

17.

18.print(f"Megunana: {median_vis}, 95%-i nepueHTunb: {p95 vis:.1f}")

Pesynprar (mpumep):
Menuana: 1280, 95%-it nepuentuns: 1840.0

Pacuemmnas 3a0aua 5

Heo0xoaumo pa3paboTaTh MHOTOKPATHO MCITOJIBL3YEeMbIH MOy Ib Ha Python miis pacuéra
KOPPEJSILIMOHHOM MaTpHIIbI [0 YHCIOBBIM AaHHBIM U3 CSV-(aiina. Kak npumeHuTH
MpUHLMIEI TpoekTupoBanus [10 (Hanpumep, HHKANICYISIIUIO U pa3/ieiIeHne
OTBETCTBEHHOCTH ), YTOOBI MOJIYJIb JIETKO TECTHPOBAJICS U MHTETPUPOBAJICS B IPYTHE
MIPOEKTHI?

Pewenue:

[MpuMeHrM 00BEKTHO-OPHEHTHPOBAHHOE MMPOEKTUPOBAHUE U BBIICIMM OTACIBHBIN Kiacc
CorrelationAnalyzer, coGiroast TpUHLMI €IMHCTBEHHOH OTBETCTBEHHOCTH:

python
1.import pandas as pd

2

3.class CorrelationAnalyzer:

4. def __init__(self, file_path: str):

5. self.data = pd.read_csv(file_path)
6




Tema

Koa n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

3aganus K NPaAKTHYECKOMY 3aHSTHIO

7. def compute_correlation_matrix(self, method="pearson’):

8. numeric_data = self.data.select_dtypes(include="number")
9. return numeric_data.corr(method=method)

10.

11.# [Ipumep ucoNb30BaHUS

12.analyzer = CorrelationAnalyzer('data.csv')

13.corr_matrix = analyzer.compute_correlation_matrix()

14. print(corr_matrix)

Takoit mogxom odecreuynBacT:
o yE€TKOE Ppa3aciiCHUEC JIOTUKHU 3arpy3Kn JaHHbIX U aHAaJIM3a,
e BO3MOKHOCTH IOJMEHBI HICTOUYHUKA JaHHBIX (Yepe3 BHEJIPEHHUE 3aBUCUMOCTH),
e [pOCTOTY UNit-recTupoBanus MeToaa Compute_correlation_matrix.

Pacuemnasn 3a0aua 6
Tpebyetcst co3naTh KOHCOTIBHOE MPHUIIOKEHUE, KOTOPOE:
e 3arpyxaeT JaHHbIC U3 Qaiiia,
e Brmonaser 0a30BbIi cTAaTUCTHYECKHI aHANH3 (CpeIHee, AUCTIEPCHsL, TUCTOrpaMMa),
e CoxpasseT pe3yibTaThl B OTUET.
Kak cnipoekTupoBath apXUTEKTYpy MPHUIIOKEHHUS, YTOObI 00ECTIeYNTh MacIITAOUPYEMOCTh U
NErKYyI0 3aMEHY KOMIIOHEHTOB (HalpuMep, BbIBOAA B (aiiil UM Ha SKpaH)?
Pewenue:
Hcnonsizyem nartepH «CTparerus» U MOAYIbHYIO apXUTEKTYPY:
python
1.# analysis.py
2. import pandas as pd
3. import matplotlib.pyplot as plt
4.
5. class DataProcessor:
6. def _init__ (self, loader, reporter):

7. self.loader = loader ~ # crparerus 3arpy3ku
8. self.reporter = reporter # crparerus otuéra
9

10. def run(self, source):




Tema Kon n HNapukaTopsl 3agaHus K NPaAKTHYECKOMY 3aHATHIO
¢opmyauposka JAOCTUKEHUS
KOMIICTCHIIUHN KOMIIETCHIIUHN
11. df = self.loader.load(source)
12. stats = {
13. 'mean’: df.mean(numeric_only=True).to_dict(),
14. ‘var': df.var(numeric_only=True).to_dict()
15. }
16. self.reporter.generate(stats, df)
17

18.# loaders.py

19.class CSVLoader:

20. def load(self, path):

21. return pd.read_csv(path)

22.

23.# reporters.py

24.class FileReporter:

25. def generate(self, stats, df):

26. with open(‘report.txt', 'w') as f:

Takast apxurekTypa:
®  TI03BOJISIET JIETKO 3aMeHUTh popmat BxoaHbIX qaHHBIX (CSV — JSON — BJl),
® TIO[IepKMBAET Pa3HbIe THUITHI OTUETOB (aiin, email, BeO-uHTEpdEIiC),
e  COOTBETCTBYeT npuHUMNaM ruoxoro npoexkrtuposanus [10 (SOLID, loose coupling).

Kpumepuu OUCHUBAHUA NDAKMUUECKUX 3anaAmMuIL:

Onenka Kpurtepun onenuBanus

OTJIMYHO BricTaBnsiercs, eciau oOydarouuiicss yMeeT YBA3BIBATH TEOPHUIO C MPAKTUKOHN (pemraer 3aaauu, (GOpMYyJIHPYET BBIBOBI,
yMeeT MOSCHUTH MOJTYy4YEeHHbIE PEe3yNbTaThl), BIAJACET MOHATUIHHBIM allapaToM, IMOJHO U TIyOOKO OBJIa/ie]l MaTepruaioM o
3aJJaHHOM TeMe, 000CHOBBIBAET CBOM CYXKJIEHUS U JAET NPABUIbHbBIE OTBETHI HA BONPOCHI MPENOIaBATENs

XO0po1Io BricTaBisiercs, ecnu 00y4aroluiicss yMeeT yBSI3bIBaTh TEOPHUIO C MPAKTHUKOM (pemaer 3aaauu U (GopMyIupyeT BBIBOJBI,
yMeeT MOSCHUTH MOIY4YE€HHbIE PE3YyJIbTaThl), BIaJI€eT NOHATUWHBIM anmnapaToM, MOJHO U INIyOOKO OBJIaJEN MaTepHalioM Mo
3aJJaHHOI TeMme, HO COJepKaHHWE OTBETOB HMMEIOT HEKOTOPbIE HETOYHOCTH M TPEOYIOT YTOYHEHHMsSI M KOMMEHTapus cO
CTOPOHBI MPEMNoIaBaTeNs

YAOBJICTBOPHUTEJIBHO BricraBisiercs, ecnu oOydaromuidicss 3HaeT W TOHUMAeT MaTepuall IO 33JaHHOW TeMe, HO H3JI0KEHHE HEMOJIHOE,

HCIIOCJICAOBATCIIBHOC, NOMYCKATCA HETOUYHOCTU B ONPEACICHUN HOHSITHﬁ, CTYACHT HE MOXCT 000CHOBATb CBOHM OTBETHI
Ha YTOUYHSAIOIINEC BOIIPOCHI MPCTIOAABATCIISA




Hey/10BJIETBOPHUTEIHLHO

BricTaBnsiercs, eciiv 00y4aromunics JOMycKaeT OUIMOKH B ONpeIeJICHUH MOHSATHH, NCKaXKaIOUIHe UX CMBICI, O€CIIOPSA0YHO
Y HEYBEPEHHO M3iaraet Marepuai. Jlemaer ommbKy B OTBETAX HA YTOUHSIONIME BOMPOCHI IPENO1aBaTeNs

4.3. TUITIOBBIE 3AJTIAHUS VIS KOHTPOJIBHBIX PABOT

KOHTpOJIBHBIe pa60TbI COACPKAT HCCKOJIBKO IHNPAKTUUYCCKHX 3aﬂaHHﬁ 0 MHAWBUAYAJIbHBIM BapuaHTaM, B IIOJIHOM o0BeMe OXBaTbIBAIOIIN X
H3y‘leHHBII>i MaTepuail I10 YKaSaHHOﬁ TeMe. BrimonHeHne KOHTPOJIbHBIX pa60T IMO3BOJIACT OIPCACINTD PE3YJIbTaT OCBOCHHA KOMHGTGHHHI;'I 110

AUCHUIUIMHE B paMKax paCCManI/IBaeMOfI TCMBI, OL[QHHB&CMBIFI C MOMOUIBIO COOTBCTCTBYIOIUX UWHAUKATOPOB JOCTUKCHHUA KOMHGTGHHHﬁ.

Tema Koa n NuaukaTopsbl TunoBoii BApMAHT KOHTPOJILHOM PadoThl
¢opmyauposka AOCTHKEHHS
KOMIICTCHIIUHN KOMIICTCHIIUHN
Tema 1. IK-6 Criocooen | MIIK-6.2 YMmeTs: Koumponvuasa paboma:
Busyanuzanus IIPUMEHATD IIpumeHsTh METOBI U Komnanwust Ben€r y4ér npogax B TpEX TabIUIAX PEISAIHMOHHON 0a3bl JAHHBIX:
JaHHbIX C METOBI U cpencTsa npoekTHpoBanus | e products (product_id, product_name, category)
HCIIOJIB30BAaHUEM | CPEICTBA KOMITBIOTEPHOTO o sales (sale_id, product_id, sale_date, quantity, revenue)
[IaKeToB MPOCKTUPOBAHUS | IPOTPAMMHOIO e categories (category _id, category_name)
CTaTUCTUYECKOTO | KOMIBIOTEPHOTO | OOeCTeueHusl, CTPYKTYpP
aHajmsa. MPOrPaMMHOT0 | TAHHBIX, 023 JIAHHBIX, e Crpoektupyiite ER-mmarpammy (ommcarensHo, 0e3 rpaduKu): YKaKUTE CYHIHOCTH,
obecneyenys IpOrpaMMHBIX aTpubutes U CBSI3U MEXKIy TaOIULAMU.
nHTephericon .

Hanummre SQL-3ampoc, KOTOpBIM MONTy4aeT CyMMapHYIO BBIPYUKY IO KAaTE€ropHsM 3a
NOCJIETHUN MeCsL.

Onummre, KaKk Bbl BU3yalM3upyeTe 3TH AaHHble B Python ¢ momomipto OuOnmnorexu
matplotlib wmm seaborn, cumteiBas pe3ynbTar 3ampoca uepe3 pandas. llpuBemurte
(dparmMeHT Koza.

OTtBeT
1. Onucanue ER-nuarpamMmel:

Cymnocth products: comepkuT HH(pOpMAIMIO O TOBapax; CBs3aH C categories uepes
BHEIIHUN KJTH0Y category — category id (CBS3b «MHOTHE K OJTHOMY»).

CyiHOoCTb sales: cofepsKuT 3amucu o mpojakax; cBsa3an ¢ products uepe3 product id —
product_id (cBSI3b «MHOTHE K OJTHOMY»).

CymHoCTb categories: CpaBOYHUK KaTeropuii; cBszana ¢ products.

2. SQL-3anpoc (npeAmnoaoxum, TeKyias gara — ssupapb 2026 r.):

sql

1.SELECT c.category_name, SUM(s.revenue) AS total revenue




Tema Kon n HNapukaTopsl THUIOBOH BAPHAHT KOHTPOJIBLHOM PadoThI
¢opmyauposka JAOCTUKEHUS
KOMIIETeHIIM U KOMIIEeTeHIIM U
2.FROM sales s
3.JOIN products p ON s.product_id = p.product_id
4.JOIN categories ¢ ON p.category = c.category_id
5.WHERE s.sale_date >= "2026-01-01' AND s.sale_date <= '2026-01-31"'
6.GROUP BY c.category_name;
3. Buzyanmzanus B Python:
python
1.import pandas as pd
2.import matplotlib.pyplot as plt
3.from sqglalchemy import create_engine
4,
5.engine = create_engine('sqlite:///sales.db") # wmu apyroit URI
6.query ="..." # 3ampoc u3 .2
7.
8.df = pd.read_sgl(query, engine)
9.plt.figure(figsize=(8, 5))
10.plt.bar(df['category_name'], df['total_revenue')
11.plt.title('Beipyuka o kareropusim 3a siuBapb 2026")
12.plt.xlabel('Kareropus')
13.plt.ylabel('Bripyuka, py0.")
14.plt.xticks(rotation=45)
15.plt.tight_layout()
16.plt.show()
KommenTtapwuii: Takoit moaxoa AeMOHCTPUPYET HHTETPAIUI0 TPAMOTHO CIPOSKTUPOBAHHON
B/l (Hopmanu30BaHHOH CTPYKTYpbl), SQL-aHanWTHKM M BU3yalM3allud — KIIOUEBBIC
KOMIICTCHIIMN B aHAJIN3€ JaHHbIX.
Tema 2. K-6 Criocoben | UIIK-6.2 YmeTs: Koumponvuas paboma.
Pemenne 3agau MPUMEHSTh [IpumeHsTH METONBI U Nmeercs daiin exam_scores.csv co cToI0naMH:
CTaTUCTUYECKOIO | METOABI U CpEeACTBA IPOEKTUPOBAHUSA e student_id — umenTHdUKaTOp CTYAEHTA,
aHam3a ¢ cpencTBa KOMITbIOTEPHOT'O e group — yuebOnas rpynmna (A, B uiu C),
WCTIONIb30BAHUEM | IPOEKTHUPOBAHUS | IPOIPAMMHOIO e score — Gaut 3a 9k3amet (ot 0 xo 100).
HPOrPaMMHBIX KOMITBIOTEPHOTO | 0becredeHus, CTpyKTyp BeimonauTe crieyromue qeicTBus ¢ cnonb3oBanneM Python u 6ubimorex pandas, numpy,
ITIAKCTOB. IIpOrpaMMHOIO JaHHBIX, 633 JaHHBIX,




Tema Kon n HNapukaTopsl THUIOBOH BAPHAHT KOHTPOJIBLHOM PadoThI
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIMH KOMIIeTeHIIMH
obecrieyeHust MIPOrPaMMHBIX scipy w/unu matplotlib:
uHTepdericon 1. 3arpysurte maHHBIC U TPOBEPHTE HATMYUE MPOMYILEHHBIX 3HAYCHHH.

2. PaccunTaiitTe cpeHUiA 0aMT ¥ CTAHJAPTHOE OTKIIOHEHHE TI0 KX [0W TpyIIIIe.

3. IlpoBepbTe TUMOTE3y O TOM, YTO CpeaHHe Oaiel B rpymmnax A u B He pasnmudarorcs
CTaTHCTUYECKH 3HAUUMO (UCToib3yiiTe t-kpurepuit CThIOJICHTA IPU YPOBHE 3HAYUMOCTH
a=0.05).

4. Tlocrtpotite boxplot ams cpaBHEHUS pacTpeAeNeHIi 0allIOB MO TPEM TPYTIIaM.

OrtBer:

python

1.import pandas as pd

2.import numpy as np

3.from scipy import stats

4.import matplotlib.pyplot as plt

5.

6. # 1. 3arpy3ka u mpoBepKa MPOITYCKOB

7. df = pd.read_csv(‘exam_scores.csv')

8. print("TIponymennsie 3nauenus:", df.isnull().sum().sum())

9.

10. # 2. OnucarenbHas CTaTUCTHKA 110 TPYIIIIAM

11.group_stats = df.groupby(‘group’)['score’].agg(['mean’, 'std"])
12. print("\nCpenHee u cTraHmapTHOE OTKJIOHEHHE 110 rpyrmam:")
13. print(group_stats)

14,

15. # 3. t-rect ans rpynn A u B

16. group_A = df[df['group'] == "'A"]['score']

17. group_B = df[df['group’] == 'B']['score’]

18. t_stat, p_value = stats.ttest_ind(group_A, group_B, equal_var=False)
19.

20. print(f"\nt-craructuka: {t_stat:.3f}, p-3nauenue: {p_value:.3f}")
21. if p_value < 0.05:

22. print("Pazmuuns craTCTHUECKH 3HaYMMBI (oTBepraem HO).")

23.else:
24. print("Her ocHoBanuii orBeprats HO (pa3nuuust He 3Ha4MMBI).")
25

26 # 4. Buzyanuzanus




Tema

Kon n HNapukaTopsl THUIOBOH BAPHAHT KOHTPOJIBLHOM PadoThI
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIMH KOMIIeTeHIIMH

27. plt.figure(figsize=(6, 4))

28. df.boxplot(column='score’, by="group’, ax=plt.gca())
29. plt.title('Pactipenencuue 6as10B 1O rpyImam'’)

30. plt.suptitle(™)

31. plt.ylabel('bamr’)

32. plt.show()

IIpumep BrIBOAA

1.IIponymenusie 3Hadenus: 0

2.

3.Cpennee u cTaHIAPTHOE OTKJIOHEHUE TI0 TPYTIIaM:
4. mean  std

5. group

6.A 784 92
7.B 751 105
8.C 820 87
9

10. t-cratuctuka: 1.420, p-3naucHue: 0.162

11. Her ocHoBanwmit otBeprare HO (pa3nuuuist He 3HAYHMBI).

KommeHnrapuii:

Pemenne neMOHCTpUpPYET KOMIUIEKCHOE MPUMEHEHNE TIPOTPAMMHBIX MTAKETOB [Tl 3arpy3KH
JTAHHBIX, OTIMCATENLHOTO aHAIN3a, TPOBEPKU CTATUCTHUYECKUX THUIOTE3 M BU3yaTH3aI[Il —
KJIIOUEBbIE HABBIKH IIPH PELICHUH 3a]1a4 CTAaTUCTUYECKOr0 aHaJIn3a B IPUKJIaJHOH cpefe.

Kpumepuu oyenusanus KonmpoavHoi pabomol:

Ouenka Kputepun onenuBanus
OTJIMYHO BeicTaBisiercs, ecnu oOy4aroIuiicss yMeeT YBS3bIBaTh TEOPHMIO C NMPAKTHKOW (pemraer 3ajgaud, GOpMyIHUpYyeT BBIBOABI,
yMEEeT MOSCHUTH MOIY4YE€HHbIE PE3YyJIbTAThl), BIaJI€ET NOHATUHHBIM anmnapaToM, IMOJHO U INIyOOKO OBIIAJEeN MaTepHalioM IO
3aJJaHHOI Teme, 000CHOBBIBAET CBOM CY)KJICHHS U TaET
MIpaBIJIbHBIE OTBETHI HAa BONPOCHI IPENOAaBaTeNs
XO0po1Io BricTaBisiercs, ecnyu 00y4aromuiicss yMeeT yBSI3bIBaTh TEOPHUIO C MPAKTHUKOM (pemaer 3aaayu U (HopMyIupyeT BBIBOJBI,

yMeeT MOSCHUTH MOIY4YE€HHbIE PE3YyIbTaThl), BIaJI€eT NOHATUWHBIM anmnapaToM, MOJHO U INIyOOKO OBJIAJeN MaTepHalioM Mo
3aJJaHHOI TeMme, HO COJiepXKaHHE OTBETOB HMMEIOT HEKOTOpble HETOYHOCTH U TpeOyloT YTOYHEHHS M KOMMEHTapus co
CTOPOHBI NPENOAABaTENs.




Y/10BJIETBOPHUTEJIHLHO

BBICT&BJ'IHCTCH, cClin O6y‘l&IOHIPIfIC5I 3HAaCT W IIOHMMACT MaTcpHall II0 SaZ[aHHOﬁ TEME, HO H3JIOKCHUEC HCIIOJIHOC,
HCIOCJICAOBATCIIbHOC, NOMYCKAOTCA HECTOYHOCTH B OIIPCACICHUN HOHHTHﬁ, CTYACHT HC MOKCT 000CHOBAaTh CBOHM OTBETHI
Ha YTOUYHAIOIIME BOIIPOCHI MPETIOaaBaTCIs

HECYAOBJIETBOPUTECILHO

BrictaBisiercs, eciu 00yJaronuiics 0MycKaeT OMIMOKY B ONIPEICIIEHUH MOHITUH, HCKaXAIOIIUE UX CMBICI, OECTIOPSIIOYHO
U HEYBEpEHHO u3jaraer marepuai. [lenaer ommOKY B OTBETaX HAa YTOYHSIOIIKE BOIIPOCH! IpenoiaBaTess

4.4. TATIOBBIE 3AIAHUSA J1JISI CAMOCTOSITEJIBHOM PABOTHI

CamocrosTenbHas paboTa BKIIOYAeT B ceOs MpOpabOTKy TEOPETUYECKOTO Marepuana, U3ydyeHHe PEKOMEHIIyeMOW JIHTEpaTyphl, BBHITOJHEHHE
[IPAKTUKO-OPUEHTHUPOBAHHBIX 3a/laHUM (3amoIHeHue Talsull, NPOBEICHUE CPAaBHUTEIBHOIO aHAIN3a, COCTABICHUE CXEM U JIp.), pellieHHe MPAaKTUYECKUX

3a/1a4, CO3aHME MIPE3CHTAIIMI, HATUCaHue peepaToB, MOAO00PKAa HOPMATHBHOT'O U MHOTO MaTepHasa M BBITIOJHEHUE IPYTHX 3aJaHUH.

Tema Koa n NHaukaTopbl J0CTHKEHUS] KOMIIETEHINU Tumnosoe 3a1aHue Il CAMOCTOATEJIbHOI padoThl
(¢popmyuposka
KOMIIeTeHIIN U
Tema 1. I1K-6. Cnocoben HIIK-6.1 3uarth: Pewenue npakmuyeckux 3aoau
Bmyann:saum IPUMEHATD Meto Obl U CPEACTBA HPOEKTHPOBAHUA 6as I[aHLI JaHHBIC O ITPpOJakax 3a 6 MecsIeB:
JIAHHBIX C METOABI U JAHHBIX Python
UCIIOJIb30BAaHUEC | CPENCTBA UINK-6.2 YMeThb: l.months = ['AuB", '®es', 'Map', 'Anp', 'Man', ‘WiH']
M TaKeTOB MPOCKTUPOBAHMA | 1y epary, METOIbI n cpencta | 2-sales = [120, 135, 150, 146, 160, 170]
ETSPTI:I;;I:;@CKOF iglg:;g;\fﬁgfgo IIPOEKTHPOBAHMS KOMIIBIOTEPHOT'O HOCTpofITe6nI/éHeI71HHI?I Fpaq)P;K;?HCHIgOCTH MPOaxX OT MﬁCﬂua c
A POrPaMMHOTO  OOECliedeHnst,  cTpykryp | MOMOLIbI0 OuOmoTexu matplotlib. Zlo6aBeTe 3aronoBok «IIponaxu mo
Mecsam» U MOAMUIIUTE OCH.
JIaHHBIX, } 0a3  JaHHBIX, MPOTPAMMHBIX Orser:
uHTepdencon Python
1.import matplotlib.pyplot as plt
2

3.months = ['AuB', 'des', 'Map', 'Anp', 'Maii', 'NioH']
4.sales = [120, 135, 150, 140, 160, 170]

5.

6.plt.plot(months, sales, marker='0")
7.plt.title('TIpomaxwu mo mMecsam')

8.plt.xlabel('Mecsr')

9. plt.ylabel('TIponaxmu')

10.plt.grid(True)

11. plt.show()

I'paduik mokakeT JUHAMUKY POCTa MPOJIAXK 3a IMOJITO/IA.




Tema

Koa n
¢opmyauposka
KOMMeETEeHIHH

I/IHIII/IRaTOI)bI JOCTHKCHHUHA KOMIICTCHIINH

Tumnosoe 3a5aHue A1 CAMOCTOATEIbLHON PadoThI

Tema 2.
Pemrenne 3agau
CTATUCTHYECKOT
0 aHa/IM3a ¢
HCIOJIb30BaHUE
M
MIPOTPaMMHBIX
MaKETOB.

I1IK-6. Criocoben
MPAMEHSTD
METO/BI U
cpesicTBa
MPOEKTHPOBAHHUS
KOMITBIOTEPHOTO
MPOrPaMMHOTO
obecrieueHust

HUIIK-6.1 3uaTh:
Meroasl U cpencTBa NMPOEKTHUPOBaHUS 0a3

JTAHHBIX

HUIIK-6.2 YMeTh:

[TpumMeHsTH METOIBI u cpezncTBa
MPOEKTUPOBAHUS KOMITBIOTEPHOTO
IPOTPAMMHOTO  OOECIICYCHHUsI,  CTPYKTYp
JMaHHBIX, 0a3  JaHHBIX, TMPOTPAMMHBIX
uHTepdercoB

3adanue na nposedeHue CPAGHUMENbHOZ0 AHATU3A
Jansl nBa HEOONMBIIMX HaOOpa MaHHBIX — BpeMs (B CEKyHIaX), 3a
KOTOpPO€ [B€ TPYMIbl TOJh30BATENCH BBHIMONHWIA ONHY H Ty XK€
3a1aqy:
e ['pymma A (omsrTHBIE): [45, 48, 50, 42, 47]
e ['pymma B (roBuukm): [60, 65, 58, 70, 62]
C momomipto Python (scipy 1 matplotlib) BemonauTe Criegytromree:
1. Paccuuraiite cpegHee BpeMsl B KaKJOU TPyTIIIE.
2. TlocrpoiiTe cTOJIOYATYIO TUArpaMMy JJIs CPaBHEHUS CPEIHHUX.
3. IlpoBeamre t-TecT W onpeaenuTe, OTIMYAOTCS U TPYIIIBI
cratuctideckd 3HaguMo (o = 0.05).
OtBer:
Python
1. import matplotlib.pyplot as plt
2.from scipy import stats
3.import numpy as np
4
5 # Jlannble
6 A =[45, 48,50, 42, 47]
7 B =[60, 65, 58, 70, 62]
8
9 # 1. Cpenuue 3HauCHUS
10 mean_A = np.mean(A)
11 mean_B = np.mean(B)
12 print(f"Cpennee A: {mean_A:.1f}, Cpennee B: {mean_B:.1f}")
13
14 # 2. CronbuaTas muarpaMmma
15 plt.bar([Tpymmna A', Tpymmna B'], [mean_A, mean_B])
16 plt.ylabel('Cpennee Bpems (cek)')
17 plt.title('CpaBHeHHe BpeMEHHU BBIIMOJIHEHHUS 3aa4n’)
18 plt.show()
19
20 # 3. t-tect
21 t_stat, p_val = stats.ttest_ind(A, B)




Tema Kon n NHaukaTopbl 10CTHKEHUS] KOMIIETEHINU Tumnosoe 3aj1aHue Il CAMOCTOATEIbHOI padoThI
¢opmyauposka
KOMIEeTeHINH

22 print(f"p-3nauenue: {p_val:.4f}")
23 if p_val < 0.05:
24 print("Pa3nuuns cTaTUCTUYIECKU 3HAYNUMBL. ")
25 else:
26  print("Pa3nuuns He 3HAUUMBL.")
BriBoanr:
1. Cpemnee A: 46.4, Cpennee B: 63.0
2. p-3auenue: 0.0021
3. Pasnuums ctaTHCTUYECKH 3HAYUMBL.

Kpumepuu oyeHueanun CamocmosmenvHoul pa6ombl:

Ouenka Kpurepun oueHnBanus
OTJIMYHO BBICTABJIIETCS €C/IM paboTa HOCUT HAyYHO-HCCIIEI0BATENIbCKUI XapakTep, NpOoaHAJIU3UPOBAaH U CIENAaH CPaBHUTENIbHBIN
aHaJIN3 HECKOJIbKUX JIUTEPATyPHBIX UICTOYHUKOB, IPUBEACHBI PUMEPHI
XOpo1Io BBICTABIISIETCA €CJIM TPOAHAJTU3UPOBAH M CHCJIIaH CPAaBHUTEJBHBIA aHAIW3 HECKOJIbKHX JIMTEPATYPHBIX HCTOYHHKOB,
MIPUBE/ICHBI IPUMEPHI
Y/10BJIETBOPUTEIbHO BBICTABJISIETCS €CJIU MIPOBEJICH CPABHUTEIBHBIN aHAIN3 HAYYHO-METOIMYECKOU JTUTEPATYPhl, TPUBEIEHBI PUMEPHI
HEYJI0BJIETBOPHUTEJIBHO | BHICTABIISIETCS €CIM paboTa Mpoliyia NPoBEpKY Ha aHTUILJIATUAT U COOTBETCTBYET TPEOOBAHUAM 0(OPMIICHUS

4.5. AHANBU Y AJIBHBIE 3AJJAHUSA JJIS1 KYPCOBBIX PABOT

KypcoBasi paboTa mo3BojiseT BBIIBUTH CTENEHb BIAJeHHS 0a30BBHIMH 3HAHUSMHU, YMEHHUSIMH M HaBBIKAMH, HEOOXOAMMBIMU Al OOydeHUs, U
OIPECACIINTb YPOBCHD BJIAICHUA HOBBIM MAaTCpHAIIOM.

[TpuMepHbIe HHIUBUIYATbHBIC 3a1aHus (TEMBI) I KyPCOBBIX paboT:

KypcoBas paboTa He mpenycMOTpeHa y4eOHBIM TIJITaHOM

Kpumepuu oyenueanusa Kypcosoit pabomul:

Onenka Kpurtepun onenuBanns

OTJINYHO Copepxanue KypcoBOoi pabOThI MOJTHOCTHIO COOTBETCTBYET 3a/JaHUIO, COZAEpXKAlleMycsi B METOJWYECKUX YKa3aHUIX, U
wiany. [IpeacraBieHs! pe3ynbTaThl CTPYKTYPUPOBAHHOTO M JIOTHUECKH TOCIIEA0BATENIEHOTO 0030pa JIUTEPATypPHBIX U UHBIX
HUCTOYHUKOB 1O TeMme uccienoBanus. CTpykTypa KypcoBOW paboOThl JIOTMUECKM M METOAMYECKH BblIep:kaHa. BepHo
OIpeIeTICHBbl HCXOAHBIE JAHHBIEC Ul pacyeToB. Bce aHaIUTHYECKHE pacyeThl BBITOJIHEHBI BEPHO, KOPPEKTHO NMPUMEHEHBI




METOAbl SKOHOMMYECKOIO aHajiu3a, HE HapylleHa METOJMKa aHajau3a IpeaMeTra uccienoBaHus. Bce BbIBOABI U
MIPETIOKEHUST YOSIUTENbHO apryMeHTUpOBaHbl. [Ipu 3amuTe KypcoBOM paOOThl 00YYarOIIUKCS TPABHIBHO U YBEPEHHO
OTBEUACT HAa BOMNPOCHl MPENOJABaTENs, JIEMOHCTPUPYET TIyOOKOEe 3HAHUE TEOPETHYECKOro MaTepuaia, CrocoOeH
apryMEeHTHPOBATh COOCTBEHHBIC YTBEPKICHHS M BHIBOJIBI

XO0pOIIo

ConepkaHue KypcoBOW pabOTHI MOJTHOCTHIO COOTBETCTBYET 3aJIaHUIO, COJEPKAIIEMYCS B METOIUYCCKUX YKa3aHUAX, U
miany. [IpeacraBiaeHbl pe3yabTaThl CTPYKTYPHPOBAHHOIO M JIOTHUECKH IOCISAOBATEIBHOIO 0030pa JINTEPaTypPHBIX M HHBIX
HMCTOYHHKOB MO TeMme uccienaoBaHus. CTpyKTypa KypcOBOW paOOThI JIOTHYECKH M METOAMYECKH BBIJIEp)KaHa. BepHo
OTpe/ieNiCHbl MCXOJMHBIC JIaHHBIC ISl PacyeToB. B pacuerax MOMYyCKalOTCS HE3HAUYUTEIbHBIC (HE MCKaXArOIIMe OOIIero
WUTOTA OIIEHKH) IMOTPENIHOCTH/OMMUOKHA. bBOJIBIIMHCTBO BBIBOJIOB W MPEIJIOKCHUH apryMEHTUPOBAHO, KOPPEKTHO
MIPUMEHEHBI METOJIbl 3KOHOMHUYECKOT'0 aHalln3a, He HapyIeHa METOIMKa aHaIm3a rnpeaMera uccieaopanus. OdopmieHue
KYpPCOBOM pabOTBl M IOJy4YEHHBIE pE3yJbTaThl B IIEJIOM OTBEYAOT TPEOOBAHUSAM, H3JIOKCHHBIM B METOIMYECKUX
yka3zaHusax. MIMeroTcs oHa-/Be HECYIIECTBEHHBIC OMMOKH B MCIOJIb30BAHMM TEPMHHOB, B ITOCTPOCHHBIX AUarpamMmax H
cxemax, B odopmiieHrH Tabiauil. HanumdecTByeT HE3HAYMTEIIPHOE KOJWYECTBO T'PAMMATHUYECKUX W/WIIM CTUIUCTHYCCKUX
ommOoK. [Ipu 3ammuTe KypcoBol pabOThl OOYYAIOIIMICS MPaBHILHO M YBEPEHHO OTBEUYAaeT Ha OOJBIIMHCTBO BOIIPOCOB
MIpemno/aaBaTelis, AEMOHCTPUPYET XOpOIllee 3HAHKE TEOPETUUECKOr0 MaTepuaia, HO He BCerja CliocoOeH apryMeHTHPOBATh
COOCTBEHHBIC YTBEPKJICHUS U BBIBOJIBI. [Ipy HABOISMIIIMX BOMPOCAX MPEIOIaBaTENs HCIIPABIISICT OIIMOKH B OTBETE

YA0BJE€TBOPUTECJIBHO

Copepxanue KypcoBoi pabOThI MOJTHOCTHIO COOTBETCTBYET 33/JIaHUIO, COIEpXKAIIEMycsl B METOJAUYECKUX YKa3aHUSIX, U
mnany. Pe3ynbrartel 0030pa JIMTEpaTypHBIX M MHBIX HMCTOYHHUKOB TPEJICTABICHBI HEJIOCTATOYHO MOJIHO, HEAOCTATOYHO
JIOTUYHO U TOCJEN0BaTeNbHO. BepHO ompeneneHbl UCXOAHbIE JaHHBIE IS PAacyeTOB, HO MUMEIOTCS IpyOble OIIMOKU B
pacdyerax. AprymeHTanus BBIBOJOB M TIPEMIOKEHUN cliabas WIM OTCYTCTBYeT. ODKOHOMHUYECKHE BBIBOJBI HOCST
KOHCTaTHPYIOIIN (OMmUcaTeNbHbIN) xapakTep. VIMETCcs OIHO-IBa CYIIECTBEHHBIX OTKIOHEHHWH OT TpeOoBaHUI B
opopmiieHHH KypcoBOW paboThl. [lomydeHHbIe pe3ynbTaThl B 1I€JIOM OTBEYAIOT TPEOOBAaHUSAM, H3JI0KEHHBIM B
METOJIMYECKUX YKa3aHHsIX. VIMEITcs OHa-IBE CYIIECTBEHHBIX OIIMOKU B HCIOJIH30BAHHUH TEPMUHOB, B MOCTPOCHHBIX
quarpaMMax M cxemax. MHOTO TpaMMaTHMYeCKHX W/WIW CTHIMCTHYeCKuX ommunbok. [lpu 3ammre KypcoBoi pabOThI
oOyuarouiicss JomyckaeT TpyObie OMMOKH MPU OTBETaX Ha BOMPOCHI IMperojaBaTelis, JeMOHCTPHpPYET ciaboe 3HaHue
TEOPETUYECKOro MaTepuana, B OOJBIIMHCTBE CIIyyaeB HE CIOCOOEH YBEPEHHO AapryMEHTHUPOBaTh COOCTBEHHbIE
YTBEPKJI€HHSI M BBIBOJIbI

HECYAOBJIETBOPUTE/ILHO

CopepxaHve KypcoBOW pabOThl HE COOTBETCTBYET 3aJaHHUIO, COJEPXKALIEMYyCS B METOJUYECKHX YKa3aHMsX, U
mwia"Hy. HeBepHO omnpeneneHbl UCXOAHBIE JaHHBIE ISl PACUETOB, HEBEPHO W HE KOPPEKTHO INPUMEHEHBI METOJIbI
SKOHOMMYECKOTO aHaJIn3a. DKOHOMUYECKUE BBIBOJIBI COEpkKAT HEBEPHYIO SKOHOMHUECKYIO OlleHKY. MIMeroTes Oosee IByx
CYIIECTBEHHBIX OTKJIOHEHHH OT TpeOoBaHUI B OQOPMIICHMHM KypcoBOW paboThl. BoJbIIoe KOMMYECTBO CYIIECTBEHHBIX
OolMOOK MO CyTH paboThl, MHOTO TpaMMaTHUECKUX M CTHJIMCTHYECKMX OImMOOK U Ap. IlomyueHHble pe3ynbTaThl He
OTBEYAIOT TPeOOBaHMAM, H3JIOKEHHBIM B METOJMUYECKUX YKazaHusaxX. [Ipu 3ammre KypcoBod paboThl oOyuarommiics
JIEMOHCTpHpYET ci1aboe MOHMMaHUE MPOrpaMMHOI0 MaTepuasa, CTYACHT HEe MOKET 3allMTUTh CBOM PEHICHMs, JOMYCKAET




rpyOsie hakTHUyecKHe OMMOKM IIPU OTBETAX Ha IIOCTABJIEHHbIE BOIIPOCH MIIM BOBCE HE oTBedaeT Ha HUX. Kypcosas pabota
HE MpeJicTaBiieHa npenoaasarento. OOydaronmiics He SBUIICS Ha 3aIIUTY KYpCOBOH pabOTHI

5. MATEPHAJIBI JIJISI OHEHKHA PE3YJBTATOB TIPOMEXYTOYHOM ATTECTAIIUH
[TpomexyTouHas aTTecTanus MPOBOJUTCS B popMe 3aUerT.

1.1. Bonpochl k 3a4eTy B cemecTpe 7

HCI[OCTaTOLIHa}I TOYHOCTB PE3YJIbTATOB CTATUCTHUYCCKOI'O aHaJIN3a U3-3a OFpaHI/I‘IGHI/If/'I MOI[CJICFI W1 aJIrTOPUTMOB

. CIO’)XHOCTH MHTEPIIPETAlNU CTATUCTHYECKUX PE3YJIbTATOB U MX MPUMEHEHUS Ha IPAKTUKE

. Omm6xu npu 06paboTke u aHamu3e OOIBIINX 00BEMOB JaHHBIX B CTATHCTUYECKOM ITPOrPAMMHOM 00€CIIeUeHUH

. IIpoGniemMbI ¢ BBIOOPOM MOJXOISAIINX CTATHCTHYECKUX METO/IOB M MX IPABUIBHONW HACTPOMKON

. HenoctaTtok ruGKOCTH CTATUCTUYECKOTO IIPOrPaMMHOTI0 00ECIIEUCHUS ATl aIaNTalluy K Pa3HOOOpa3HbIM HUCCIEJ0BATEIbCKUM 33/1a4aM

. IIpoGnembI ¢ 00ydyeHreM 1 nepeodydeHrneM MoeIel B CTAaTUCTUYECKOM IIPOTPaMMHOM 00eCTIeYeHUH

. OrpaHn4eHns B BO3MOXHOCTSIX BU3YaJTH3aIlH CTATUCTHYECKUX JAHHBIX U PE3yIbTaTOB aHAIN3A

. IIpoGieMbI ¢ Ka4eCTBOM U IOCTOBEPHOCTBIO CTATUCTHYECKUX JJAHHBIX, BBOJIMMBIX B IPOrpaMMHOE 00ecTieueHIe

. HemocraTounsle cpencTra st pabOThI ¢ IPOITYIIEHHBIMU TaHHBIMU M aHAJTU30M BBEIOPOCOB B CTATHCTHYECKOM ITPOrPaMMHOM 00€CTIeYeHU N

. OrpaHu4eHuss B CKOPOCTH BBIIIOJHEHUSI CTATUCTUYECKUX BBIYMCICHUN B IPOrPAMMHOM 00€CIIEYeHUN

. IIpo6aemsl ¢ MacmTabMpOBaHHEM CTATUCTHYECKOTO aHATN3a Ha OOJIbIINE 0OBEMBI TaHHBIX

. HeoctaTok moajiep KKy BHICOKOIPOM3BOIUTEIbHBIX BHIUMCIEHUH U TapaJlIeIbHBIX BHIYMCIEHUHN B CTATUCTUYECKOM ITPOrPaMMHOM 00€CTieYeHU N

. IIpoGiieMslI ¢ coraacoBaHWEM Pe3yIbTaTOB CTATUCTHUECKOIO aHAJIN3a, OJYUYEHHBIX U3 PA3JINYHBIX HICTOYHUKOB

. OrpaHn4eHus: B BO3SMOXKHOCTSIX MHTErpallM CTATUCTHYECKOTO MPOrpaMMHOr0 obecreueHust ¢ APyruMHu HH(POPMAIIMOHHBIMU CUCTEMaMHU

. HC}IOCTaTO‘IHOG YIIpaBJICHUEC BEPCUAMHU U KOHTPOJIb H3MEHEHNH B CTATUCTHYECKUX MOJCIAX U aHAJIN3€

. ITpoGsemsl ¢ 3aIMTON U COXPAaHHOCTHIO JAaHHBIX MPU pabOTE CO CTATUCTUYECKUM IIPOTPaMMHBIM 0OecrieyeHHeM

. OI‘paHI/I‘IeHHaSI MOoAACPKKA PA3JIMYHBIX A3BIKOB MIPOIrpaMMUPOBAHUA U q)OpMaTOB JAaHHBIX B CTATUCTUYCCKOM IIPOTrpaMMHOM oOecrieueHnu

. ITpo6aemsl ¢ pa3paboTKON U MOAJIEPHKKON MOJIB30BATEIbCKUX PACIIMPEHUHN U IIJIATMHOB JJISl CTATUCTUYECKOT0 MPOTrPaMMHOT0 00ecreueHHsI

. HepoctaTok noctynHocTy U KauecTBa 00y4aroImuX MaTepruaioB U TOKYMEHTALIUU IO UCIIOJIb30BaHUIO CTATUCTUUECKOTO MPOrpaMMHOTr0 00eceueHus
. ITIpo6Gaemsl ¢ uHTEpdEiicoMm U y100CTBOM HCIIOJIb30BaHUS CTATUCTUYECKOTO MPOrPaMMHOI0 00eCTIeYeHNUs A pa3IMYHbIX KaTerOpHi MOJIb30BaTeNeH.

Kpumepuu OUCHUBAHUA IK3AMEHa.

Onenka Kpurepun oneHuBanus

OTJIMYHO BeicTaBisercs, eciin 00ydarolmMMCsl IPABUJIBHO U MOJIHOCTBIO PACKPBITO COJAEpKAHWE MaTepualla B Mpe/enax MporpaMMsl,

4E€TKO U IMPaBUJIBHO OAHBI OIMPCACICHUSA U PACKPBITO COACPIKAHUC HOHSITI/Iﬁ, TOYHO HCIIOJIb30BAHBI HAYYHBIC U TCXHUYCCKUC
TCPMHHBI, B OTBCTC HCIIOJIB30BAHBI PAaHCC HpI/IO6peTéHHI)Ie TCOPCTUUCCKUEC 3HAHUA, CICIIAaHbI H€06XOJII/IMI)IG BbIBOAbI U




0000111eHNSA

XO0po1Io BeicraBnsiercsi, ecnu 0Oy4aroOIIMMCSL PAacKpbITO OCHOBHOE COJIEpXKAHUE Marepuaja B IIpejesaX IMpOorpaMMbl, JaHbI
OIIpENIJIEHUs] U PACKPBITO COJEp:KaHUE MOHATUN, B OTBETE MUCIOJb30BaHbl paHee NMPUOOPETEHHbIE TEOPETUYECKHUE 3HAHMS,
clienaHbl HeOoOXOIMMbIE BBIBOJBI M OOOOINEHUS, HO NMPHUCYTCTBYIOT HE3HAUUTENIbHBIE HAPYIICHUS B IOCIEIOBATEIBHOCTU
U3JI0KEHHUS, UMEIOTCSl OJTHA-[IBE HETOYHOCTH B COJICPKAHUU OTBETA

YI0BJIETBOPHUTEIbLHO BeicraBnsiercs, eciau  oOywaromumcs CoAep)KaHHE ydeOHOro Marepuana HU3JI0XKEHO (parMEeHTapHO, HE BCeria

IIOCJICA0BATCIIPHO, HE JIaHbl OIIPCACIICHHA, HC PaCKPBITO COJACPKAHHC HOHHTHﬁ, WJIN OHH H3JIOKCHBI C OI_HI/I6KaMI/I,
AO0IYCKAarOTCA OIMMOKYM M HETOYHOCTH B HCHOJIb30BaHHHU Haquoﬁ TCPMHHOJIOTUH, OTCYTCTBYIOT BBIBOABI U 0606H_IGHI/ISI n3
IpCAbIAYHICTO MaTEpuajia, Uil BO3MOXXHbBI OIINOKHU B X U3JI0KEHUHU

HECYAOBJIETBOPUTECIBLHO BI)ICTaBJISICTCSI, €ClIn O6yT~IaIOHII/IMC$I OCHOBHOC COACPKAHUC y‘IC6HOF0 mMarcepuajia HE PACKPBLITO, HEC HAIOTCA OTBCTBHI Ha

OCHOBHBIE BOIIPOCHI, JIOMYCKAIOTCS TpyOble OIIMOKM B OMNPENEJICHUHM TMOHSATHI, B HCIONb30BAHUH TEPMHUHOJIOTHH,
OTCYTCTBYIOT BBIBOJIbI U 0000IIIEHUS

6. MATEPUAJIBI J1JISI TMATHOCTUYECKOM PABOTBI

3aJaHuC

3amaHus Ui TUAarHOCTUYECKOH pabOThl JOKHBI 00ECTICYNBATh OIEHKY MOJHOCTBIO WJIM YacTHYHO chOPMHUPOBAHHBIX KommeTeHmmid. Kaxmnoe
JIOJI’KHO OBITH MPUBSI3aHO K TOMY WJIM UHOMY UHAMKATOPY CHOPMUPOBAHHOCTH KOMITETEHIUH.

Ilpu popmuposanuu 3a0anuii 013 OUAZHOCMUYECKOT PAOOMBL HEOOXO0OUMO UCHOIB306AMb MECMOBble 3A0AHUS CE0YIOUUX MUNOG .

Tun 3ananud 1. 3a1anus 3aKpHITOrO TUIIA HA YCTAHOBJIEHHE COOTBETCTBHUSI.

Tun 3aanus 2. 3aanus 3aKPHITOTO TUITA Ha YCTAHOBJICHHUE MTOCIIEA0BATEILHOCTH.

Tun 3aganusd 3. 3agaHus KOMOMHHUPOBAHHOTO TUTIA, IPEATNOIATAIONINE BBIOOP OJJHOTO MPABUIBHOTO OTBETA U3 MPEITI0KEHHBIX

Tun 3amanus 4. 3ajanrss KOMOMHUPOBAHHOTO TUIIA, TIPEATOJIATAIOIINE BRIOOP HECKOJIBKUX OTBETOB M3 MPE/I0KEHHBIX

Tun 3aianud 5. 3a1aHus OTKPBITOTO THUIIA C PA3BEPHYTHIM OTBETOM.

Bce TunbI 3a1aHuil 10/LKHBI OBITH NIPEACTABJIEHBI HE MeHee 0JIHOT0 pa3a.

Ne Tema Kon Huankarop Tun 3ananue YpoBeHb
n/n 3aHATUA KOMIIETCHIIUN 3aJaHUA OCBOCHUS
KOMIIETCHIIUU
Bapuanrt 1 Bapuant 2
1. Tema 1. IIK-6 UIIK-6.1 3a0anusa | 1. 3HaHWE TEeMBI BU3YyIU3aIMsl TAHHBIX C 1. 3HaHne METOJIOB M CPENICTB MPOSKTUPOBaHus | Ba3zoBbIM 1-3
Busyamus | Crnocoben 3HATh: 3aKpbim | UCTIOIb30BAHUEM MAKETOB CTATHCTHYECKOIO 0a3 JaHHBIX B COYETAHUH C HAaBBIKAMU MHHYTBI)
aus TIPUMEHSTH MeTobl U 020 aHaiu3a HeoOXOAUMO JUIS AP PEKTHBHOTO BHU3YyaJIM3allMU C UCIIOJIb30BAHUEM MTAKETOB
JAHHBIX C | METOBI 1 cpencTBa muna na | TPCACTABICHHS CJ'IO)KHLI)\(' KOJIMYECTBEHHBIX CTaTHCTUYECKOTO aHAIN3a HEOOXOAUMO IS
Pe3ybTaToOB B HArJSLAHOM U o0ecreYeHns IETOCTHOCTH, YD PEKTHBHOTO
HCIIOJIB30 | CPEACTBa IPOEKTUPOBA | YCMAHO "
HHTEpIpETHPyeMoid (hopMe, YTO OCOOCHHO M3BJICYEHUS U HATJIATHOTO MPEACTABICHUS
BaHHUEM MIPOSKTHPOBaH | HUs 0a3 BleHUe
Ba)XHO TPH MIPUHATHH 000CHOBaHHBIX JIAHHBIX Ha BCEX ATanax aHaJUTHYECKOIO ITHKJIa




IIaKECTOB us JaHHBIX coomee YIpaBJICHYCCKUX U aHATTUTUYCCKUX peHICHPIﬁ. — OT XpaHCHUA OO0 NMPUHATUA peIIIeHPIﬁ.
CTaTHCTH | KOMIIBIOTEPHOT mcmeus | YCTaHOBUTE COOTBETCTBHUE MEXKAY TUIIOM YCcTaHOBHTE COOTBETCTBHE MEXY ITAKETOM
YeCKOro 0 BH3YaJIN3aIlNH U e€ HarmOoJIee MO IXOIAIIIM CTaTUCTHYECKOTO aHaIH3a U PYHKINEH,
AHAII3A. [POrPaMMHOT0 NIPUMEHEHUEM B PaMKax METOI0JIOIUH HCTIOB3YeMOH IS CO3AaHuUs TpaUKOB B
HpOGKTHpOBaHI/Iﬂ AHAJIUTHYCCKUX /:[am60pz[03. COOTBETCTBHHU C HpI/IHHI/IHaMI/I BPISya.HLHOFO
ob0ecrieueHus
NIPOEKTUPOBAHMUSL.
Tun [pumeHeHne ITaker / OyHKIMA /
BH3yaJIM3aLH oubIMoTeKa HHCTPYMEHT
u BU3YyaJIM3aLHH
A I'mcrorpamma | 1 OtobOpaxeHne A R (ggplot2) 1 | sns.heatmap()
PACTIPENCIICHHA B | Python 2 | geom_bar()
KaTeFOpl/laﬂbeIX M t I tlb -
JaHHBIX ( a p otli )
b Kpyrosas 2 Ilokas cooTHOmEHUS B Python (Seaqu) 3 plt.scatter()
JuarpamMma yacTeil K LEIOMY IIpH r R (base graphics) | 4 | barplot()
HeOOBIIOM 4HCIIe OtBeT:
Kareropuit
B Juarpamma 3 Amnanus thopmbl A b B I
paccesaHus pacnpeneiaeHus
(scatter plot) KOJIMYECTBEHHOMN Kiou:
NEePEMEHHOM A B B T
r Cronbuaras 4 BrisiBiieHne 2 3 1 4
JuarpaMma KOppeJsIUN  MEXIy
ABYMA YHUCJIIOBBIMU
TIEPEMEHHBIMH
OrtBer:
A b B r
Korou:
A b B r A
3 2 4 1 3
Tema 1. ITIK-6 HUIIK-6.1 3adanus | 2. YcTaHOBHTE NPABIILHYIO 2. Pacnionoxxure B JIOTHYECKOH Ba3zosnrii (1-3
Busyanmu3z | CriocobeH 3HaTh: 3aKkpoim | TOCIENOBATCIILHOCTD STAIIOB pabotsi ¢ MOCJIE0BATEIBbHOCTH JEUCTBUS, KOTOPbHIE MUHYTBHI)
anus MIPUMEHSITh MeTtoas! 1 020 JIaHHBIMH — OT POEKTHPOBAHHs Oa3bl BBIMOJIHSICT AHAJIUTUK TIPU TIOJTOTOBKE
NAHHBIX C | METOMBI U cpencTBa muna na | MAHHBIX 110 BUSYaJIM3AINK pe3yJIbTaToB OTuYéTa HAa OCHOBE JAHHBIX U3
aHaJIn3a ¢ UCIIOJIB30BAHUECM CTATUCTHYCCKUX o
WCIIONIB30 | CPEICTBA MPOEKTHPOBA | ycmano | - -~ CIIPOCKTUPOBAHHOM 0a3bl, HCTIONB3YS
BaHHUEM MIPOEKTUPOBAH | HUA N . IMaKeThl CTATUCTHYECKOIO aHaIN3a.
aHue POEKTHPOBA 0a3 6ﬂeHug 1.Onpejtesie e cymHoCTe 1 cBssci, lehe CTaTUCTHYECKOIO a anv 3a
IMaKETOB Hs JIaHHBIX noceoo | ¢osnapne ER-auarpammst . pOCKTI/IpOBaHI/IGE JIOTHYECKOH MOJICITH
CTaTHCTH | KOMITBIOTEPHOT éamenvt | 2 Hopmanusalus TabIuL U peatusaius 0a3bl JaHHBIX C YYETOM Oy IyIux
YECKOro (6] ocmu. peﬂgup{o]{ﬂoﬁ CTPYKTYpBI B CYBI[ AHAJIMTUYCCKHUX 3aIIpOCOB
aHaimsa. MPOrPaMMHOTO 3.M3BJeueHre U arperaiys JaHHBIX ¢ 2.Peanuzanus pusnveckoi Mojenu 6a3bl
obecreyeHus nomomipo SQL-3ampocos JIAaHHBIX U HAIIOJHEHHE € TaHHBIMHA




4.3arpy3Kka JaHHBIX B Cpe/ly aHaJIu3a
(manpumep, R nnm Python)
5.Ioctpoenne rpadukoB (HarpuMep, ¢
moMotbio ggplot2 mmm seaborn) mms
HMHTEPIIPETALNH PE3yIbTATOB

OrtserT:

3.OKkcnopT BEIOOPKH TaHHBIX B popMar,
COBMECTHMBII CO CTATHCTHYECKUM MTAKETOM
(CSV, Parquet u 1p.)

4 TlpenBaputenbHas o0padoTKa U
Tparchopmanus ganHeIX B R/Python
5.Buzyanuzanus KiI04eBbIX METPUK C
MPUMEHEHUEM MTPUHIUIIOB 3P (HEKTHBHOTO
rpaduuecKoro nu3aiiHa

OrtserT:

Tema 1.
Busyanus
anus
JAHHBIX C
HCIIOJIB30
BaHUEM
MaKeTOB
CTaTHUCTHU
YECKOTO0
aHaM3a.

IIK-6
Cnocoben
MPUMEHSTh
METOJIbI U
cpezicTBa
MPOCKTUPOBAH
us
KOMIIBFOTEPHOT
0
MPOrPaMMHOTO
obecrnieueHust

HUIIK-6.1
3HaTh:
Metonap!
cpencTBa
MIPOEKTHUPOBA
HHs 6a3
JAHHBIX

3aoanus
KOMOUH
UpOBanH
020
muna,
npeonon
azanowu
e 8ulbop
00H020
npasub
HO20
omeema
u3
npeono
JHCEHHBIX

3. [Ipu pa3paboTKe CUCTEMBI AaHATTUTHKH
PO’k KOMIIAHUSA TUTAHUPYET
BH3YaIH3UPOBATh TUHAMUKY BBIPYUYKH IO
pETMOHAM U KaTerOpHsIM TOBapOB 3a
nociuenHue Tpu roga. Kakoit moaxon x
MIPOEKTUPOBAHMUIO 0a3bl JAHHBIX HanOoIee
paIMoHaIeH AJis o0eCTIeueHUS

3¢ (HEeKTUBHOI MOCIIEAYIOICH
Br3yanm3anuu B R wm Python?

A) XpaHeHue BceX JaHHBIX B OJTHOM
HECTPYKTYPHPOBaHHOH Tabmuie 6e3
HOpMaJTH3aIliH

B) Ucnonw3oBanue AeHOpMaIN30BaHHOM
«TUTOCKO TaOJIHIIBI, CTICIUATEHO
MOJITOTOBJIEHHOM JUTS aHATTMTUYECKUX
3arpocoB (Harpumep, B popmate
3BE3HOM CXEMBI)

C) IonHast HOpMaIHU3aIys 10 TSATOM
HOpMaJIbHOM (POPMBI C MHOKECTBOM
CBSI3aHHBIX TaOJHII

D) Otka3 oT pensamuoHHON MOJISITH B
MOJIb3Y XPaHEHUS JTAHHBIX
uckiountenabHo B JSON-daiinax

Otset: B

O6ocHoBaHue: 3Be3AHAA CXeMa

3. AHAJIUTHUK TIOJTYy4YHIT 33729y
BH3YaJIM3UPOBAThH YACTOTY OOpalleHUH
KJIMEHTOB TI0 THUTIAM TPOOIIEM, C Pa30UBKOIA
0 MecsIaM UM KaHajaM nojajepxku. Ha
KaKOM dTare MPOeKTUPOBAaHUS 0a3bl
JAHHBIX 3aKJIAABIBAIOTCS TPEANOCHIIKY IS
KOPPEKTHOW W THOKOM BU3YyaJIU3aIMU TAKUX
JaHHBIX?

A) Ha srane Beibopa CYB/I (Hanpumep,
MySQL vs PostgreSQL)

B) Ha srane norngeckoro npoeKTUPOBaHUS
— TPU ONPEAETICHUH CYLIHOCTEMH,
aTpuOyTOB U CBsI3EH

C) Ha stane gu3udeckoro pasMemicHus
0a3bl IaHHBIX Ha cepBepe

D) Ha sTane Hanucanus CKpUNTOB
Bu3yanu3anuu B R mim Python

OrtseT: B

ObocHoBanue: IMeHHO Ha 3Tane
JIOTHYECKOT0 MPOEKTUPOBAHUS
OTIpeIETISETCS CTPYKTYpa JaHHBIX !
BBIIETISIIOTCS CYIIHOCTH (Harmpumep,
«O6pamenuey, «Kmuenry», «Kanan
TIOAZIEPIKKNY ), MX aTPUOYTHI (BKITFOUAs
JIaTy, THI Ipo6JeMbl) U cBa3H. | paMoTHO

IToBbINIEHHBI
i (3-5 MuHyT)




(meHOpMaNHM30BaHHAS CTPYKTYpa C
(hakTaMu ¥ HI3MEPEHUSIMH ) OITUMHU3UPYET
BBINOJIHEHHUE arperupyroLyx 3a1pocoB,
YIpOIIaeT U3BJICUEHNE AaHHBIX U
MUHUMHA3UpPYET ca0xHOCTh JOIN-
oTiepaLuii, 4To Mo3BoJIsieT OblcTpee
3arpy>kaTh COIJIACOBaHHBIE HAOOPHI
JAHHBIX B Cpebl BU3YyaIU3alluH
(manpumep, pandas + seaborn i
ggplot2), obecrieunBas KOPPEKTHOCTD U
MIPOU3BOUTEIBHOCTD AaHATUTHIECKUX

rpaduKoB.

CIIPOSKTUPOBAHHASI MOJICTh 00CCIICUMBACT
IOJTHOTY, HEITPOTUBOPEYHBOCTH M YIOOCTBO
W3BIICYCHHS JAHHBIX, 9TO HAMIPSIMYIO
BIIMAET HA BO3MOKHOCTH MTOCTPOCHUS
TOYHBIX, IETATN3UPOBAHHBIX H
MHTEPIIPETHPYEMBIX BU3yalTU3aIlNH C
MOMOIIIbIO CTATUCTUYECKHUX MTAKETOB.

Tema 1.
Busyanus
anuys
JAHHBIX C
HCTIONB30
BaHUEM
MaKeTOB
CTaTUCTH
YECKOTO0
aHau3a.

IIK-6
Cnocoben
IIPUMEHATD
METOJIbI U
cpencTBa
MPOCKTUPOBAH
us
KOMITBIOTEPHOT
0
IIPOrpaMMHOI0
obecnieueHust

HUIIK-6.1
3HaTh:
MeTonpl 1
cpencTBa
MIPOEKTHUPOBa
HHs 6a3
JTAHHBIX

3aoanus
KOMOUH
uposamu
020
muna,
npeonon
azarowju
e gblbop
HeCKob
KUX
omeemo
6 u3
npeono
HCEHHBIX

4. Kakue 13 nepeyncieHHbIX
XapaKTEePUCTUK MTPOSKTUPOBAHUS 0a3bl
JAHHBIX HAMIPSIMYIO BIHSIIOT HA KAYECTBO
1 3¢ pekTHBHOCTH MoceayoueH
BH3YaJIM3aIlH JAaHHBIX C
HCIIONB30BaHUEM TTAKETOB
CTaTUCTHUYECKOTO aHaiu3a (Hampumep,
ggplot2, seaborn, matplotlib)?

A) Hanmnume 4eTko orpenenéHHbIX
BHEIIIHUX KITIOYEH MEXTy TabauaMu

B) Ucnonbs3oBaHre OCMBICIIEHHBIX U
COTJIACOBAaHHBIX HA3BaHHM CTOJIOIIOB

C) llpumeHneHue cxxaTusi JaHHBIX Ha
ypoBae CYBJ]

D) Hopmanuzarus wimm ieHopMan3amus
CTPYKTYpPHI B 3aBUCUMOCTH OT T[eJIer
aHam3a

E) Xpanenue Bcex NaHHBIX B (hopmare
BLOB

[IpaBunsHBIC OTBETH: A, B, D
Ob6ocHOBaHHE:

A: UeTkue BHEIIHUE KITIOUX
00eCneunBaloT KOPPEKTHBIE CBA3U MEKTY
cyurHocTsaMU (Hampumep, «KnmmnenT» —
«3aka3y), 94T0 MO3BOJISIET TOYHO

4. ITpu MOATOTOBKE JaHHBIX U3
peNSIMOHHON 0a3bl IS BU3YyaIH3alliH
BPEMEHHBIX TPEHIOB (Hampumep,
€XETHEBHBIX MPOJIaXK) KaKue 13
CIEAYIOLIUX NEUCTBUN Ha ATame
MIPOEKTUPOBAHMS WIIA TIOJATOTOBKH JAaHHBIX
SIBIISTIOTCSI LIEJIeCO00Pa3HbIMU?

A) Co3naHne OTIeTbHOMN TaOIHITEI-
mmepenus «Jlara» ¢ arpubyramu (1eHb
HEJIeH, MECSIl, KBapTaJl, pa3IHUK/HET)
B) Xpanenue 1aThl Kak TEKCTOBOW CTPOKHU
B ITPOM3BOJIBHOM (opmare (Harmpumep, «22
staBaps 2025»)

C) OGecrieueHue MOTHOTH BpEMEHHOT'O
psana (Bkmouas THU 0€3 Mpojax) yepe3
LEFT JOIN c xanengapHoii TabIuIei

D) Hcnonp3oBaHue TPUTTEPOB IS
ABTOMATHYECKOHN BU3yaJIM3aITiN HOBBIX
3anucei

E) Ilpumenenre THIIOB JaHHBIX
DATE/DATETIME nnst BpeMEeHHBIX METOK
Otsetr: A, C, E

Ob6ocHoBaHue:

A: Tabnuma-u3mepenue «Jlara» (kak 9acThb
M3MEPUTEILHOM MOJIENH) YIIPOIIaeT

IToBbINIEHHBI
i (3-5 MuHyT)




arperupoBath U O0BETUHATE TaHHBIC
nepes BU3yalin3anueil.

B: CornacoBanHble 1 IOHATHbBIE HA3BAHUS
CTOJIOIIOB YIIPOILIAIOT 3arpy3Ky JaHHBIX B
aHanmtuaeckne cpeasl (R/Python) n
CHIJKAIOT PUCK OLIMOOK IIPH IOCTPOECHUH
rpaguKoB.

D: Bri6op Mexay HOpManu3zauen (st
[IETTOCTHOCTH) M ICHOpMaTu3anueh (s
CKOPOCTH aHAJIUTUYECKUX 3aIPOCOB,
HampuMep, B 3BE3THON cxeMe) HapsMYIO
BIIMSIET Ha IPOU3BOAUTEIIBHOCTD U
yn00CTBO U3BJICUCHUS IaHHBIX,
WCIIOJIb3YEMBIX B BU3YyaIH3allUH.

TPYIIHPOBKY U (GMIIBTPAIIHIO 110
BPEMEHHBIM MPU3HAKAM, YTO KPUTHIHO IS
ITIOCTPOCHHUS OCMBICIIEHHBIX BPEMEHHBIX
rpaguKoB.

C: 3anoxHEeHNE TPOMYCKOB B BPEMEHHBIX
psanax (Harpumep, THel 6e3 mpoaak)
MPeJOTBpallaeT HCKaKEHUE BU3YaTU3aliN
— NuHEHbIe TpaguKu OyAyT 0TOOpakaTh
peanbHYIO THHAMUKY, a He «CKa4KI» M3-3a
OTCYTCTBYIOIIUX TOYEK.

E: Hcnonb3oBaHue cCTaHAAPTHBIX
BpemeHHbIX TUTIOB (DATE/DATETIME)
obecrnednBaeT KOPPEKTHYIO COPTHPOBKY,
arperammio 1 COBMECTUMOCTb C (PYHKIIHAMU
Bm3yanm3anuu B R/Python (Hanpumep,
pd.to_datetime()).

Tema 1
Busyanus
anus
JTAaHHBIX C
HCTIONB30
BaHHEM
MaKeTOB
CTaTUCTH
YECKOTO0
aHaM3a.

IIK-6
Cnocoben
MPUMEHSTh
METOJIbI U
cpencTBa
MPOCKTUPOBAH
us
KOMIIBFOTEPHOT
0
MPOrPaMMHOTO
obecrieueHust

HUIIK-6.1
3HaTh:
Metonap!
cpencTBa
MTPOEKTHPOBA
HUs 6a3
JIAHHBIX

3aoanus
OMKpbL
mozo
muna c
paseepu
ymolm
omeemo
M.

5. IloueMy npu POEKTUPOBAHUU Oa3bI
JAHHBIX BOKHO YYUTHIBATh OyIyIye
337124y BU3YaJM3aliH, H KaK OIIHOKN Ha
JTare NPOEeKTUPOBAHUS MOTYT MOBJIHST
Ha Ka4ecTBO rpadMKoB, CO31aBaeMbIX B R
niu Python?

Ortser:

[Tpu npoekTrpoBanuy 0a3bl JAHHBIX
Ba)XHO 3apaHee YUUTHIBAThH
AQHAINTHYECKUE U BU3YaTH3al[IOHHBIC
LIEJIH, TIOCKOJIBKY OT CTPYKTYPbI XpaHEHHUS
3aBUCHUT IIOJHOTA, COTJIACOBAHHOCTH M
JOCTYITHOCTb JaHHbIX. Harmpumep,
OTCYTCTBHE HOPMaIM30BAaHHOM TaOJHIIbI
«Bpemst» uir HEeKOPPEKTHOE XpaHeHHe
JIaThl KaK TEKCTa 3aTPyIHIET IOCTPOCHHUE
BPEMEHHBIX PSIIOB. AHAJOTHYHO,
NyOIMpOBaHUE 3HAYCHUH, OTCYTCTBHE
BHEIIHUX KJIIOUEH WM HECOTIacOBaHHBIE
Kareropuu (Harmpumep, «MOCKBa» U «T.
MockBay) TPUBOJIST K UCKAKEHHIO
arperupoBaHHBIX MTOKa3aTeNeH H, KaK

5. Kak ucnons3oBaHne H3MEPUTENBHBIX
Mojeneit (HanpuMmep, 3BE3THON CXeMBl) IPH
MIPOCKTUPOBAHUH 0a3bl JaHHBIX YIPOLIAET
NPOIIECC BU3YAIM3aIlH JaHHBIX C
[TOMOILBIO TAKETOB CTATUCTUYECKOTO
aHaJM3a, Takux Kak ggplot2 wim seaborn?
Ortger:

3BE3/1HAs cXema, COCTOSIAs U3
LEHTpaJbHON TaOMHIbl (PaKTOB U
OKpy>Karomux €€ Tabaui u3MepeHui
(dimensions), ONTHMU3UPYET BHITOTHEHUE
AHAJIMTUYECKUX 3alIPOCOB: OHA
MUHUMU3UPYET c10xkHOCTh JOIN-
orepanuii 1 obecreunBaeT ObICTpOe
W3BJICUCHHE arperupoOBaHHbBIX JAHHBIX C
YEeTKOH CeMaHTUKOW (HanmpuMmep, MPOAaKH
10 pETHOHaM, KaTeroOpHsiM, Ieproiam). D10
IT03BOJISAET JIETKO 3arpy’Karth
CTPYKTYpUPOBaHHBIE, TOTOBBIE K aHATTU3Y
naragpeiimbl B R unn Python, riae makerst
Bpoje ggplot2 miu seaborn TpeOyIoT
HMEHHO IJIOCKHX» TAOJUYHBIX JaHHBIX C

Boicokuii (5-
10 MmunyT)




CJIEJICTBHE, K OIIMOOYHBIM BBIBOIAM Ha
rpadukax. Takum o6pa3om, TpaMOTHOE
MPOCKTHUPOBAHUE — OCHOBA JIOCTOBEPHOM
1 3QHEKTUBHON BU3yaIIU3alINH.

SICHBIMH TIEPEMEHHBIMH. baronapst sTomy
AHAJTMTHK TPATUT MCHBIIIE BPEMEHH Ha
OYHUCTKY U TipeoOpa3oBaHme, a
BH3YaJIM3AIMU TIOJTyYarOTCs TOYHBIMH,
TUOKUMU W UHTEPIIPETUPYEMBIMHU.

Tema 2
Pemenue
3a;ad
CTaTUCTH
YECKOTO
aHaJn3a c
HCIIOJIB30
BaHHUEM
MporpamMm
HBIX
MaKETOB.

IIK-6
Cnocoben
MIPUMEHSATH
METOJIbI U
CpencTBa
MPOEKTUPOBAH
us
KOMITBIOTEPHOT
o
POrPaMMHOT0
obecrieueHus

HUIIK-6.1
3HaTh:
Metonap!
cpencTBa

MMPOCKTHUPOBA

Hug 0a3
JIAHHBIX

3aoanus
3aKpbIM
020
muna Ha
yemarno
gneHue
coomee
mcmeust

6. 3HaHuEe ATANOB IPOEKTHPOBAHMUS 0a3bl
JIAHHBIX HE00XO0JIMMO, TOCKOJIbKY OHO
o0ecrieuynBaeT CTPYKTYPHYIO LIEJIOCTHOCTB,
COTJIACOBAHHOCTB M JOCTYITHOCTH JaHHBIX,
YTO HAINpPSIMYIO OIIpeessieT KauecTBo,
TOYHOCTH U 3PPEKTHBHOCTD PEUICHHUS 3314
CTATUCTHYECKOTO aHAJIN3a C UCIIOJIb30BaHHEM
NPOrPaMMHBIX ITAKETOB, TAKHX Kak R u
Python. YcTaHOBHTE COOTBETCTBHE MEXIY
9TAIOM NPOCKTHUPOBAHUS 0a3bl JAaHHBIX H €r0O
BKJIQJIOM B YCHEIIHOE PEIICHUE 33124
CTQTUCTUYECKOI0 aHAIN3a C UCIIOIb30BAHHEM
nporpamMmHbIX naketoB (R, Python u ap.).

6. 3HaHNEe 0COOCHHOCTEH MPOCKTHUPOBAHUS 0a3bI
JIAHHBIX HEOOXOIUMO, TOCKOIBKY OHO
MO3BOJISIET ()OPMUPOBATEH CTPYKTYPHUPOBAHHBIE,
HEMPOTUBOPEUUBHIE U 3(DHEKTUBHO
U3BJIeKaeMble HAOOPbI JaHHBIX, YTO HATPSIMYIO
MOBBIIIAET TOYHOCTD, IPOU3BOAUTEILHOCTE U
HHTEPIPETHPYEMOCTD PE3YIIBTATOB
CTATHCTUYECKOTO aHAIN3a, BEITIOIHIEMOTO C
MTOMOIIBIO TIPOTPAMMHBIX MTAKETOB, TAKUX Kak R
u Python. YcTaHOBUTE COOTBETCTBHE MEXKIY
0COOEHHOCTBIO MPOEKTHPOBAHMS 0a3bl JTAHHBIX
U [IPEUMYILECTBOM, KOTOPOE OHA HaéT Mpu
PCLICHHH 33/1a4 CTATHCTHYECKOTO aHAH3a C

Oran Bxknan B
MIPOEKTHPOB CTaTHCTUIECKHUI
anus bJ] aHau3
A | Konuenryan Ob6ecnieunBaer
BHOE LENIOCTHOCTh
MPOEKTHPOB OJTHO3HAYHYIO
anwue (ER- HMHTEPIIPETAIHIO
MOJIEITh) TIePEMEHHBIX,
HCIIOJIb3YEMBIX B
MOJESIX
b Jloruueckoe [To3BossieT TOuHO
MIPOEKTHPOB OIPEAeUTh
aHue CYIHOCTH U CBSI3H,
(pensoHH HEOOXOJMMBIE ISt
as cxema) (dhopmupoBaHHS
AHAJIMTHYECKUX
BEIOOpPOK
B ®duznueckoe Yckopsier
HPOEKTHPOB U3BJICYCHUE
aHue OonbIIMX 00BEMOB
(MHOEKCHI, JaHHBIX, YTO
THITBI KPUTHUYHO NIPH
JTAHHBIX) 3arpy3ke B pandas
um R
I Hopwmanusza Ycrpanser

TMOMOIIBIO MPOTPAMMHBIX TAKETOB.

OcobeHHOCTh [penmymectBo mis
MIPOEKTHPOBA CTaTHCTUYECKOTO
Hust b1 aHaJImn3a
A Hcnons3oBan [To3Bonser
Ue THIIOB KOPPEKTHO CTPOHUTH
JAHHBIX BPEMEHHBIE PS/IbI U
DATE/DATE PUMEHSTh
TIME dhyHKIUH
BPEMEHHOM
arperamuu
b Co3pnanue ObecrnieunBaet
BHEIIHHX BO3MOYKHOCTh
KJIIouei 6e3omacHoro
MEXITY 00BeIUHEHUS
TabIuIaMu (JOIN) naHHBIX U3
Pa3HBIX CYIIHOCTEH
B IIpumenenue CHmxaer
JIOMEHHBIX KOJIMYECTBO
OrpaHUYCHUit HPOMYIIEHHBIX HIN
(CHECK, AHOMAaJIbHBIX
ENUM) 3HAUYCHUH, yIpoIast
npenoopaboTky
r Jenopmanusza VYrpouiaer s3kcnopT
IS JIISE ILTOCKOM

Ba3zoswrii (1-3
MUHYTHI)




s TaOIUIL U30BITOYHOCTD U
AHOMAJIMH,
MOBBIIIAs KAUeCTBO
JAHHBIX IS
MOCIEYIOIIETO
aHanm3a
OrtBer:
A b B I
Kimrou:
A b B r
2 1 3 4

AHAJIMTHYCCKU Ta0JIHLBI, TOTOBOH K
X HYXI 3arpyske B pandas
nnu data.frame
OtBer:
A b B r
Kirou:
A b r
1 2 B 4

Tema 2 IIK-6 HUIIK-6.1 3aoanus | 7. YcTaHOBHTE PaBIIBHYIO 7. PacTionoxuTe B JIOTHIECKOM TTOPSIKE Ba3zosbwrii (1-3
Pemenne | Criocoben 3HATh: 3aKpbim | TOCIEI0BATEILHOCTH TAIOB PabOTHI € JEeHUCTBHS, 0OecTIeunBarONINe KOPPEKTHOE MHHYTBI)
3a1au TIPUMEHSTH MeTobl 1 020 JaHHBIMH — OT IPOEKTHPOBAHHSA 0a3bI PEIICHNE 322" PErPECCHOHHOTO aHaIN3a Ha
CTATHCTH | METOMBI H cpecTBa muna na | AAHHBIX 0 BEITIOTHEHUS CTATHCTHYECKOTO OCHOBE JJAaHHBIX M3 KOPIIOPATUBHO 0a3bl.
aHaJIM3a C UCTIOJIb30BaHUEM IPOTPAMMHBIX 1.IlpoexktupoBanue TadIHILBI HAKTOB U
YECKOIo cpencTaa IPOEKTUPOBA | YCMAHO " N
naketoB (Hanpumep, R wiu Python). U3MEPEHUIl ¢ YUETOM OyAyIIMX aHATUTHYECKUX
aHallisa ¢ | MPOCKTHPOBAH | HiA 6as grenue 1.0mpeneneHue npeaMeTHON 00J1acTH U MPU3HAKOB (HaIpUMeEp, «I0XO0[1», «PETHOHY,
UCTIOJB30 | Mt AaHHBIX nocnedo BBISIBJICHUE KJIIOUEBBIX CYIIHOCTEH U CBSA3EH «atay)
BAHUECM KOMIIBIOTEPHOT 6ameibh | (mocrpoenue ER-monemnu) 2.06ecneyenre NeNOCTHOCTH JAHHBIX Yepes3
nporpamm | o ocmu 2.Pa3paboTka pensuoHHON CXEMBI: orpaanueHus (NOT NULL, FOREIGN KEY,
HBIX IPOrpaMMHOI0 HOpMAIT3aIHsI, OTIPEICIICHUE TEPBUIHBIX U CHECK)
MMaKEeTOB. ob0ecrieyeHus BHEIITHHUX KIFOUeH 3.OKCHOpT MOJArOTOBICHHOTO HA0OPA JTaHHBIX B
3.Peanmmzanus pusmueckoit mogenu BJ1 B ¢dopmar CSV mmm npsimoe noakitodeHne Kk b1
CVYB/I u HanoJIHEHHEe JaHHBIMU u3 Python/R
4.13BrievueHue peieBaHTHON BEIOOPKH C 4 IlpenBapurensHas 00pab0TKa JTaHHBIX
nomorisio SQL-3ampocoB (06paboTka MPOMyCKOB, KOAUPOBAHHUE
5.3arpy3ka JaHHBIX B Cpey aHaIu3a KaTeropHil) B cpeie CTATUCTUYECKOTO aHAIHM3a
(mampumep, B pandas DataFrame uau R 5.I1locTpoenue u HHTEpHIpeTaALUS
data.frame) 1 BBINIOJIHEHHE CTATUCTUUECKUX perpeccnoHHON MOJIENN C UCTIOIb30BaHUEM
pacuéroB naketoB (Statsmodels, scikit-learn, Im() 8 R)
Ortger: Ortger:
1 [2 [3 [4 [5 (1 [ 2 |3 | 4 |5 |
Tema 2 IIK-6 HUIK-6.1 3aoanus | 8. AHATUTHK IDTAHUPYET MPOBECTH 8. [Ipu perieHun 3aqauu JIMHEHHON perpeccuu B | [[oBbIIEHHbI
Pewmenne | Criocoben 3HaTh: Kombun | KIACTEPHBIH aHAIN3 KIIMEHTOB Ha OCHOBE HX R (Im()) ananutiky HEOOXOAMMO HCIIONB30BATE | i (3-5 MHHYT)
3agau TIPUMEHSTH MeTobl U upogann | TOKYTATETHCKOTO TIOBECHUS. Kako#i moxxon | maHHBIE O MPOJaXax, KIMEHTaX M PeKIaMHBIX
CTATHCTH | METOBI U cpecTBa 020 K IIPOEKTHPOBAHNUIO 0a3bl TaHHBIX Hanboee KaMmaHuiax. Ha kakoM 3Tare mpoeKTHpOBaHHS

panuoHalieH Ayt o0ecnedeHns KOPPEKTHOCTH

0assl JAaHHBIX 3aKJIaJAbIBAXOTCA OCHOBBI JJIA




YECKOT'0 cpencTBa NPOEKTUPOBA | muna, 1 3((PEKTUBHOCTH 3TOTO aHaAJIM3a MPU KOPPEKTHOTO (hOPMHUPOBAHUS PETPECCHOHHOM
aHalu3a ¢ | MPOEKTHPOBaH | HUs 6a3 npednon | mocnenyiomeii pabore B Python (c BBIGOpKH?
HCIONB30 | s JAHHBIX acarowy | MCTIOMb30BaHUEM pandas u §c1k1t-leaurn)? A) Ha stamne BriOopa ammapaTHOTO
BAHHEM KOMITBIOTEPHOT e 6b160p A) XpaHeHne Bcex co?smzm B OJTHOM obecnieuenns cepBepa CYB/I
HECTPYKTYpHUpPOBaHHOI Tabmuie 6e3 BHemHUX | B) Ha sTarme mormgeckoro mpoeKTHPOBAHUST —
porpamm | o 001020 . .
KITFOUeH TIPY OTIPEJICIICHUH CYLTHOCTEH, aTpuOyTOB 1
HBIX TPOrpaMMHOT0 npasuns B) HUcmnonb30BaHne MOTHOCTHIO cBsI3ei
MaKeToB. | obecrieueHus Hoco HOPMAIM30BaHHOH MOJIEIH 10 IATOI C) Ha »Tare HamucaHus CKPHIITA BU3YaIH3alMK
omeema | yopmanbHOU GOPMBI B ggplot2
us C) IlpumeHeHNe JeHOPMaATIN30BaHHOM D) Ha stane HacTpoiiku pe3epBHOrO
npeono | cTpyKTyphl (HAIPUMED, 3BE3MHOM CXEMBI) C KONUPOBaHUs 0a3bl JaHHBIX
JICeHHbIX | UEHTPAIbHOU Ta0nuIei (akToB u Bribepute o1H MpaBUIIbHBII OTBET.
n3mepenusivu «Kiuenry», «ToBapy», «Bpems» | Otser: B
D) Otka3 oT pesImrOHHON MOJICNH B TIOJIB3Y ObocHoBanwue: IMeHHO Ha 3Tane JOrHIecKOro
XpaHEeHUs JaHHBIX TOIbKO B JSON-daiimax MIPOEKTUPOBAHUS ONIPENEISIETCS, KaKUe
Bribepure ouH IpaBUIIEHBIN. repeMeHHbIe (aTpuOyThI) OYAYT JOCTYITHBI IS
Ortger: C aHaln3a, KaK OHH CBSI3aHBI MEXIy COOON M KaK
ObocHoBanwme: 3BE31HAs cxema obecrieunBaeT | OymyT oOBeIUHATHCS (depe3 BHEIIHUE KITFOUH).
OaraHC MEXAY LEIOCTHOCTBIO TaHHBIX 1 Hanpuwmep, eciu cBA3b MEeXIy «IIpOJaKei» u
MIPOU3BOIUTEIHHOCTHIO AHATUTHUECKUX «peKJIaMHON KaMIIaHuei» He MpeayCMOTpeHa,
3anpocoB. Tabnuna GpakToB copepKuT COOTBETCTBYIOILINH NPEAUKTOP OKaKeTCA
KOJIMYECTBEHHBIC METPUKHU (HaIlpUMep, CyMMa | HEIOCTYIIEH, YTO UCKa3UT MOJelNb. [ paMoTHas
MOKYIIKH, YaCTOTa), a U3MEPEHHUS — JIorHYecKast MOJIeNb TapaHTUPYET MOJIHOTY,
Ka4yeCTBEHHbIC MPU3HAKH (PETHOH, BO3PACT, HETPOTUBOPEUNBOCTh M OTHO3HAYHYIO
KaTeropus ToBapa). TO MO3BOJISET JIETKO UHTEPIPETALHIO MPU3HAKOB — KITFOYEBBIX
arpernpoBath JIaHHBIE 110 KIIMEHTAaM H YCIIOBHI IOCTPOCHHMS BaJITHOM
(bopMHpOBaTh TOTOBBIH HAOOP MPU3HAKOB IJIST | PErPECCHOHHOM MOJEIH.
Kiactepusanuu B pandas. B otnmame ot
mosTHOH HopManm3anuu (B), kotopast TpedyeT
mHoxectBa JOIN-3ampocos, i
HECTPYKTYPHUPOBAaHHOTO XpaHeHHus (A, D),
3BE3/IHAS CXEMa YMPOIIaeT 3KCIOPT
«IJIOCKOMY TaOJIUIIBI, HEOOXOJUMOM ISt
ITOPUTMOB MAIIIMHHOTO 00yUeHHSI.
Tema 2 IIK-6 UIIK-6.1 Baoanus | 9. Kakue u3 mepeunciieHHBIX 2JIEMCHTOB 9. Ilpu IOATOTOBKE JAaHHBIX U3 PEISILIMOHHOMN TToBBLINIEHHDBI
Penienue Cnooco0en 3HaTh: Komoun TIPOCKTUPOBAHUSA 0asnl JaHHBIX HaInpsAMyro 0assl JUISL TIOCTPOCHUA JIOTUCTHYECKOM u (3_5 MHHyT)
3aau TIPHMEHSITh MeTopl 1 uposann CIIOCOOCTBYIOT MOBBILIEHHUIO KAYeCTBA U perpeccu B Python o _
CTATHCTH | METOIBI 1 cpencTsa 020 3¢ PEKTUBHOCTH peIIeHNns 3a1a4 (sklearn.linear_model.LogisticRegression)
CTaTHUCTHYECKOTO aHainn3a (Harnpumep, B R ¢ KaK{e U3 CIeTyIONX MPAKTHK
YECKOI'0 cpelcrsa MPOEKTUPOBA | muna,
niomonipto dplyr/lm() mim B Python ¢ npoekTipoBanus bJl ABnstoTCS
aHanusa ¢ | MPOCKTHPOBaH | Hui 6as npeonox romonipto pandas/statsmodels)? 1enecoodpa3HbIMu?
HCIIOJIB30 | Ui JIAHHBIX azarowu

A) Hcnons3oBanue NEPBUYHBIX U BHCITHUX

A) XpaHeHne OMHapHBIX HCX010B (HAIpUMeED,




BaHHEM KOMITBIOTEPHOT e gulbop | KIouen «COBEpPLINJ MOKYIKY / HE COBEPLINI») B BHIE
nporpamm | o neckons | B) IlpuMeHeHHe JOMEHHBIX OrpaHHYEHUH BOOLEAN nnu TINYINT(1)
HBIX TIPOrPaMMHOTO KUX (CHECK, ENUM, NOT NULL) B) I/IcncznbsoBaHHe pasaenbHBIX TabIHI] ans
AKETOB. 0BeCHeYe s omeemo O UXpaHeHne BCEX JaHHBIX B ogHOM CSV- COOBITHH M XapaKTEPUCTHK KIMEHTOB C YETKOH
6 U3 ¢aiine 6e3 ucronpzoBanust CYB]] cBs3bI0 uepe3 [D
) D) Hamume cormacoBaHHBIX CIIPaBOYHHUKOB C) KonupoBaHue KaTeropuaibHbIX IPU3HAKOB
npedno (HampuMep, eIUHBIN CIIMCOK PETHOHOB) HernocpencTBeHHo B SQL-3ampoce ¢ TOMOIIHI0
HCEHHBIX | F) OTka3 0T HOpMAIM3aIMH B TIOTB3Y TonHOH | CASE-BEIpakeHHii
JCHOpMaIHu3aluu D) OrcyTcTBHE HHIEKCOB IO MOJISM,
OrtBet: A, B,D ucnonszyeMbiM B WHERE 1 JOIN
O0ocHoBaHue: E) OGecnieuenne yHHKaIbHOCTH 3amicei o
A: TlepBuuHBIC U BHEIIHUE KITIOUU knueHrtax B BeiOopke uepe3 PRIMARY KEY
00eCIeYnBarOT CCBUIOYHYIO LIEIOCTHOCTE, uTo | OtBeT: A, B, E
KpUTHYHO TTpH 00beanHeHnH Tabmui (JOIN) O00CHOBaHHE:
TS (POPMHPOBAHUS TTOTHON aHATUTHYECKON A: KoppeKTHbIil TUIT JaHHBIX U1 LEAEBOU
BEIOOpKH. be3 HUX BO3MOKHBI AyOIH, nepemenHoit (0/1 mm TRUE/FALSE)
MIPOITYCKHU MJIM HEKOPPEKTHBIE CBSI3U MEXIY yIIpoIaeT e€ MCIOoIb30BaHNE B MOJIETH 0e3
CYIIHOCTSIMHU. JOTOJTHUTEIBHOTO TPe00pa30BaHuUs U CHIKACT
B: JlomeHHbIE OrpaHNYEHHUS MUHUMU3UPYIOT | PHCK OMINOOK.
KOJINYECTBO aHOMAJIbHBIX, IIYCTHIX WX B: Paznenenue cyniHocTel (KJIMEHTHI «>
HECOIJIaCOBaHHBIX 3HAYEeHUH (Hampumep, COOBITHSI) COOTBETCTBYET NPHHLIUIIAM
BO3pacT = —5), YTO CHIDKAET TPYA03aTpaThl HA | HOPMAIM3AIMH U TIO3BOJIAET THOKO
OUYHCTKY JaHHBIX IIepe/l aHATU30M. arperupoBaTh MPU3HAKU (HAIIPUMEp, «IHCII0
D: CornacoBaHHBIE CIPaBOYHUKH (HAIIPUMeED, | MOCEIIEHUI», «CpeaHUI YeK»), COXpaHss
«MockBay, a He «Mck», «r. MoCKkBa» U T.I1.) LIEJIOCTHOCTh TaHHBIX.
00ecneunBaloT KOPPEKTHYIO TPYIITUPOBKY U E: YHUKaIBbHOCTH CTPOK B 00y4aromei
KOJIMPOBaHME KaTErOpHUabHbBIX IIEPEMEHHBIX BeIOOpKE (110 ID KiMeHTa) nmpexoTBpaIaeT
— Heo0X0IMMO€ yCIIOBHE ISl TOYHOTO IyOnMpoBaHKE HAOIIOICHHUH, KOTOPOE MOXKET
pacyéra CTaTUCTUK M IOCTPOCHUS MOJIEIICH. WCKa3HTh OLIEHKY K03((HINEHTOB MOAEIN U
3aBBICHTB €€ TOUHOCTb.

10 Tema 2 I1K-6 UIIK-6.1 3aoanus | 10. Ilouemy rpaMOTHOE IPOCKTHPOBAHHE 10. Kak ncrnonp30BaHIE U3MEPHUTENBHBIX
Pemenue | CriocobeH 3HaTh: omKpbl 6a3bl TaHHBIX (BKIIOYasi HOPMaIH3aIHIo, MoJieneil (Hanmpumep, 3BE3AHON CXeMBI) IPH
3agau TIPHMEHSTh MeTobI U Mo20 HCIONE30BAHHE BHELIHAX KITIO4Yer 1 MPOEKTUPOBAHUH 0a3bl JaHHBIX YNpOIIAET 1
CTATHCTH | METOMBI i cpecTBa muna ¢ | AOMEHHBIX OTDAHIYCHNUIT) ABIIACTCS YCKODSET PELICHHE 3a]1aY OMHUCATENbHOI 1

HEOOXOUMBIM YCIOBHEM JISi KOPPEKTHOTO UH(EPEHIIMATLHON CTATUCTUKY C TIOMOIIBIO
YECKOTO cpelcTBa IPOEKTUPOBA | pa3eepH

peIeHus 3a1a9 CTAaTUCTHIECKOTO aHaIN3a B MIPOTpaMMHBIX ITAaKETOB, TAKUX Kak statsmodels,
aHalu3a C | MPOEKTHPOBAH | His 0as YoM TaKux cpefax, kak R wim Python? scikit-learn wim ggplot2?
HCIIOJIB30 | U JIaHHBIX omeemo | orper: OTBer:
BaHHUEM KOMIIBIOTEPHOT M I'pamMoTHOE MPOEKTUPOBAHUE Oa3bl JAHHBIX 3BE3HAsT CXeMa, COCTOSIIAS U3 IIEHTPABLHOM
[porpamMm | o o0ecrieurnBaeT IeJI0CTHOCTh, COTJIACOBAHHOCTh | TaONHUIBI (JAaKTOB U OKPYKAFOIIUX e€ TaOIHI]
HBIX MpOrpaMMHOI0 1 TTOJTHOTY MCXOJHBIX JIAHHBIX, YTO HanpsMylo | u3Mepenuii (dimensions), cennaibHO
IIAKETOB. obecrieueHus BIIMSIET HAa JJOCTOBEPHOCTD PE3yJIbTAaTOB ONITUMU3UPOBAHA ISl AaHATUTHIECKUX

CTaTHUCTHYCCKOI'O aHaJInu3a. HOpMaJ’II/BaHI/IH

3aIlpoCoOB. Omna 1o3BOJISICT 6LICTpO




ycTpaHseT M30BITOYHOCTh U aHOMAITUH
0OHOBIICHHS, IIPEAOTBpalias AyOIupoBaHue
nH(pOpMaNNH 1 NCKa)KEHUE YaCTOTHBIX
pacnpeneneHuid. BHemnue kioun
TapaHTHPYIOT KOPPEKTHBIE CBSI3H MEXKIY
CYIIHOCTAMH (HaIpuMep, «KIHEHT — 3aKa3y),
YTO KPUTHUYHO TPH OOBEIMHEHUH TaOIHIT 1151
(hopMupOBaHUS €IUHON aHATTMTHIECKOI
BbIOOpKH. Jlomennsble orpannuennst (NOT
NULL, CHECK, ENUM) MUHUMH3UPYIOT
KOJIMYECTBO MPOMYIIEHHBIX, OIIUOOUHBIX WU
HECOIMOCTaBUMBIX 3HAUEHUIl, CHIKas
TpyAO3aTpaThl HAa MPEIBAPUTEIBHYIO0 OUHCTKY
naeHbIX B pandas wim dplyr. be3 atux mep
JlaXke caMble TIPOABUHYTHIE CTATUCTUUECKHE
MaKeTsl OyyT paboTaTh C «TPSA3HBIMI HIH
HETIONHBIMH JaHHBIMH, UTO MPUBEIET K
OLIMOOYHBIM BBIBOAAM M HEBAINIHBIM
MOJIETISIM.

arperupoBaThb KOJIMYCCTBCHHBIC TOKA3aTCIIN

(HampuMep, BBIpYUKa, KOJIUYECTBO TPAH3AKIIUIA)

T10 HY>KHBIM KaTeTOPHAM (PErHOH, BpeMs,
MPOAYKT) O€3 CI0KHBIX MHOTOYPOBHEBBIX
JOIN-onepanmii, XxapaKTEPHBIX IS TOITHOCTHIO
HOpManm3oBaHHEIX OLTP-cuctem. Ot10
YIIPOILNAET 3KCIOPT «IUIOCKOM»
CTPYKTYPHPOBAHHOH BBIOOPKH, HIEATHHO
noaxonsAuie and 3arpy3ku B DataFrame
(Python) mnu data.frame (R). baronaps
4ETKOMY Pa3/IeNIeHUI0 METPUK U U3MEPEHUH,
AQHAINTHK JIETKO (OPMHUPYET MPU3HAKH JJIS
OTUCaTeNIbHON CTaTUCTUKU (CpeTHHE,
JVCTIEPCHU, PACTIPENICIICHNS) U
nH(pepeHanbHBIX Mozenel (perpeccus,
ANOVA). Kpome Toro, cormacoBaHHbIE
N3MepeHns (HarpuMmep, eANHBIN KaleHaaph)
00ecreunBaOT KOPPEKTHOCTh BPEMEHHBIX U
KaTeTOpPHAIbHBIX CPAaBHEHHUH, YTO OCOOECHHO
Ba)XHO TPH BU3yanu3aluu B ggplot2 nnn

UHTEpHpeTaniy KodppuuueHToB B statsmodels.

11

Tema 1.
Busyanus
anus
JTAaHHBIX C
UCIIOJIB30
BaHHEM
MaKeTOB
CTaTUCTH
YECKOTO0
aHaM3a.

IIK-6
Cnocoben
MPUMEHSITh
METOIbI U
CpeacTBa
MPOSKTUPOBAH
ust
KOMITBIOTEPHO
ro
MPOrPaMMHOTO
obOecreyeHus

HIIK-6.2
YMeTs:
[IpumensTe
METOZbI U
CpeacTBa
MPOEKTHPOBA
HUS
KOMITBIOTEPH
oro
MPOrPaMMHO
ro
obecrniedeHus
» CTPYKTYp
JIaHHBIX, 0a3
JIAHHBIX,
MPOrPaMMHBI
X
uHTEepdeiico

Pacuem
Has
3a0aya

11. Bl npoexTupyete 6a3y JaHHBIX A
XpaHeHus pe3yiapTaToB ornpoca 1000
pecnoHaeHToB. Kaxpii pecrioHIeHT
YKa3bIBaAET:

* Bo3pact (1ienoe yucio ot 18 1o 90),

* o1 («My» mu «OK»),

* OIIEHKY yIOBIETBOPEHHOCTH (OT 1 710 5).
Onpeenure MUHUMATBHBIN 00bEM
maMsTH (B OaiiTax), HCOOXOTUMBIH IS
XpaHEHUs OJJHON 3aITUCH, €CIIN
HCTIONB30BaTh CIEYIONINE TUTIBI IAHHBIX:
* TINYINT (1 Gaiit) 1uist Bo3pacrta u
OLICHKH,

* CHAR(1) (1 GaiiT) ans moda.

CKoJbKO Bcero maMsiTH (B Kuitobaiirax)
noTpedyeTcs st xpaneHus Bcex 1000
3amuceii 6e3 yu€ra ciry:xeOHon
nHpopmarmu CYBJ?

11. IMpm pazpadotke API mist nepenayn
JAHHBIX B CTATUCTUYECKYIO CUCTEMY BbI
pewn ucnonb3osats JSON-popmar.
Kaxxnas 3anuch conepkut mosis: "id"
(memmoe umcio), "score" (BEmeCTBEHHOE
YHCIIO C TOYHOCTBIO J0 IBYX 3HAKOB MOCIIE
3arsToil).

[pumep 3anmcu: {"id": 42, "score": 87.65}
OneHuTe CPEeaHION JUIMHY OHOI 3aIucH B
cuMBoIax (c mpoOernaMu u 3HAKaMHu
npernrHaHus). CKOJIBKO TaKWX 3amucen
MO>KHO Iepenath 3a ouH BbI30B AP, ecin
orpaHuueHue Ha pa3mep orBeta — 1024

OaiiTa, a koqupoBka — UTF-8 (1 cumBon =

1 Gaiit)?

Pemenue:

JmuHa npumepHoi 3anucu: {"id": 42,
"score": 87.65} — 28 cumBos0B = 28 OalT

Boicokuii (5-
10 MmunyT)




B Pemenue: Maxkcumywm 3anmceii: 1024 / 28| = 36
Opna 3ammce: 1 (Bo3pact) + 1 (mmon) + 1 3anmceit
(omenka) = 3 Gaiita
1000 3anuceii: 1000 x 3 = 3000 Gaiit =~
2.93 Kb

12 | Temal. MK-6 HIIK-6.2 Pacuem | 12. [inst moctpoenus cron6uaroii quarpammel | 12. JIns mocTpoeHus TEIIoBOil KapThl Boicokmii (5-
Buzyanuz | CriocoGen VYwMeTs: Has B ggplot2 (R) unu seaborn (Python) tpebyetcst | koppensiuu B Python ¢ momornisio 10 MmuHyT)
arust HPUMEHSTh [TpuMeHsTH 3a0qua | TaONIMYHAs CTPYKTypa JaHHBIX, IJIe KaKaas seaborn.heatmap() ucrnone3yeTcs KBaapaTHas
JAHHBIX C | METOMbI U METOJIbI U CTpOKa — OTAeNbHOE HaOmoeHne. Y Bac MaTpHLa KOPPEIAIUi pasMepoM n X n, rae n —

HCTIONB30 | CpecTBa cpecTBa €CThb JJaHHBIE O MPoAAXKax TPEX TOBapoB (A, B, | 4nCIIO YHCIOBBIX IEPEMEHHBIX.
BAHIEM MPOEKTHPOBAH | MPOEKTHPOBA C) B nByx pernonax (Cesep, FOr): Ecmu y Bac ectp DataFrame ¢ 5 gncioBeiMu
» ToBap A: Cesep — 120, FOr — 80 cronomamu (x1, x2, X3, x4, X5), CKOJILKO
T1aKeTos i HIA * Torap B: Cesep — 90, FOr — 110 2JIEMEHTOB OyZIeT coiep>KaTh MaTpHUIla
CTaTUCTH | KOMIIBIOTCPHO | KOMIIBIOTCPH » Torap C: Ceep — 70, FOr — 130 KOPpEJSLUil, U CKOJIBKO U3 HUX YHUKAJIbHBIX
9ECKOro ro oro CKOJIBKO CTPOK JIOJKHO OBITH B «THHHOM) (6e3 yuéra tuaroHand U CHMMETpUH)?
aHaymsa. IpOrpaMMHOI0 | IMPOrpamMMHO (long) hbopmaTe TaOIHIIBI, TIPUTOIHOMN IS Ortger:
obecrnieueHust ro BHU3yaln3anuu’? * Bcero anemenTos: 25
obecrnieueHust OtBer: * YHUKaIbHBIX HEAMATrOHAJBHBIX 2JIeMEeHTOB: 10
, CTPYKTYp B mmaHOM hopmate Kakaast KOMOUHAIIHS ObocHoBaHUE:
JAHHBIX, 6a3 «ToBap—Peruon» — otaenpHas cTpoka. 3 Martpuua 5x5 — 52 =25 351eMEHTOB.
JAHHBIX, TOBapa X 2 pernoHa = 6 HaOIIIOJCHUI. Huaronans COZEPKAT 5 CIMHHLL (xoppemnsmus
TIPOTPAMMEBI [Tpumep cTpyKTYypHI: TIepEMEHHOH ¢ caMoii co0oi).
TOBap peruoH NPOAAKKN Ocranpnble 20 31€eMEHTOB CHMMETPUYHBI
X . A Cesep 120 OTHOCHUTEJIbHO THArOHaJId, II09TOMY
unTepderico A Or 30 yHHEKaIBHBIX map: 20 /2 = 10.
B B Cesep 90 Wmenno 3t 10 3Ha4YeHU onpenemsoT
B IOr 110 CTPYKTYpY TEIUIOBOW KapThl, TaK KaK
C Cesep 70 sns.heatmap() oToOpakaeT BCIO MaTPHILy, HO
C Or 130 COJIepIKaTeNIbHO BaYKHBI TOJIBKO YHHKAaIbHBIE
OTa CTPYKTYpa KOPPEKTHO MOJJICP)KUBAETCS KOppC/IALHH.
¢byaxumsamu geom_bar() (ggplot2) u
sns.barplot() (seaborn).

13 | Tema 2 K-6 HIIK-6.2 Pacuem | 13. TpeGyeTcs pa3paboTaTh MOLYIb IS 13. lpwu ananmse TaHHBIX HEOOXOAUMO Boicokuii (5-
Pemeaue | Criocoben VMETh: Has ABTOMATHYECKOTO pacyéTa OIrrcaTeIbHbIX BU3yaJIM3MPOBATh paclipeieeHie NpU3HaKa 1 10 MmunyT)
3a/1a4 MPUMEHSTh [IpumeHsTh 3a0ayua CTaTHCTHUK (CPE/IHEE, ME/IMana, CTaHIaPTHOE NPOBEPUTH €T0 HOPMAIIBHOCTH C TOMOIIBIO
CTATHCTH | METOBI I METOJIBI 1 OTKUJIOHGHI/IG)vHO YUCIOBBIM NaHHBIM U3 CSV- | kpurepus [lanupo—Yunka. Kak opranuzosarn
YeCKOro cpeicTBa cpeicTBa (atina. Kakoit moaxos1 K IPOEKTHPOBAHKIO aApXHUTEKTYpy MPOTPAMMHOTO MOYJISI, YTOOBI
AHATN3A C | IPOCKTHPOBAH | MPOSKTHPOBA TIO cnemyeT NpUMEHHTB, 9TOOBI 0OECTIEUHTD OT/ENIUTE JIOTHKY aHaIM3a OT IIPe/CTaBIeHHUs




HCIOIB30 | Hs HUSA MOBTOPHOE HCIOJIb30BAHUE KOJIA U JIETKYIO pe3ynbTaToB?
BaHHUEM KOMITBIOTEPHO | KOMIIBIOTEPH MHTETPALHMIO C APYTHUMH MOTYIAMH? Orser:
porpamm | ro oro OtBer: Pexomenmyercs npuMeHuTh narrepas MVC
HEIX NPOTPAMMHOTO | TIPOTPAMMHO Crenyet HCTIOMB30BATE 0OBEKTHO- (Model-View—Controller):
OPHEHTHPOBAHHBIN MOJXO C BBIICICHHEM * Model peann3yeT cTaTHCTHYSCKUE
MakeToB. | obecmedeHust | ro .
SeCHeUCHIs kiacca StatAnalyzer, HHKaIICyTHPYIOMIETO BEIYUCIICHUS (Hampumep, depe3 SciPy);
0 METOIbI 3aTPy3KH JaHHBIX U pacyéra * View OoTBeYaeT 3a BU3yaJIH3aLHI0 (HalIpUMeD,
» CTPYKTYP cratucTuk. [ obecredeHus MIOBTOPHOTO yepe3 Matplotlib mmm Seaborn);
JlaHHBIX, 6a3 HCIIONB30BaHMS U PACIIUPSIEMOCTH + Controller koopAnHUpPYET B3aNMO/ICHCTBIE
MAaHHBIX, npuMenstoTcs npuniuns SOLID, a MEXIY HUMU.
MPOTPAMMHBI B3aMMO/ICHCTBHE ¢ (hailIoBON CHCTEMOM » Takast apXUTEKTypa yIpoIlaeT TECTUPOBAHHE,
X BBIHOCHTCS B OT/ICNIBHBIN cepBUC. Peanu3anus | NOAAEPKKY U 3aMEHY KOMIIOHEHTOB 63
uaTepdeiico MOXeT OBbITh BeITIONIHEHA Ha Python ¢ W3MEHEHHS OCTAIBHOM YaCTH CHCTEMBI.
B HCTIONb30BaHueM OnOIHnoTek pandas u
NumPy.

14 Tema 2 I1K-6 HUIIK-6.2 Pacuem | 14. U3 pensunoHHON 62361 TaHHBIX 14. Yepe3 REST API (manpumep, Boicoknii (5-
Pemenue | Criocoben VMETh: Hast PostgreSQL tabmuiist sales (mos: id, https://api.example.com/data) noctymnHs 10 MunyT)
3a1au IIPHMEHSITh IIprMeHSTH sadaua | Product id, amount, sale_date) TpeGyercs ©KETHeBHBIC JaHHBIC O MOCEIAEMOCTH CaiiTa B
CTATHCTH | METOIBI U METOIBI 1 U3BJIEb CPEIHEE SHACHHE MPOTLAK (amount) | dbopmare JSON:

3a TIOCJIeTHUI KBapTajl U pacCUUTATh Json
Heckoro cpeactsa cpeactsa cTaHIapTHOe oTKJIoHeHue. Kak aTo " neow "oonyici "
aHAIM3a C | MPOEKTUPOBAH | IIPOEKTUPOBA P : [{"date”: "2626-61-61", "visitors®:
peanu30Bath ¢ HCIoJb30BaHUueM Python u 1200}, {"date": "2026-01-02"
UCIHOMB30 | W HIS oubnmorexku pandas? o . ) ?
BaHUEM KOMIIBIOTEPHO | KOMIBIOTEPH OtTBeT: visitors": 1350}, ...]
porpamMm | ro oro python Tpebyetcs 3arpy3uTh faHHBIE 3a sTHBaph 2026
. r., coxpanuth ux B SQLite-ra6nuuy traffic, a
HBIX MPOrPAMMHOIO | IPOrpaMMHO 1.import pandas as pd » COXp Q 95;?1 ,
MAKETOB. 06eCHequI/Iﬂ ro 5 N 5 3aTEM BBIYUCIIUTHL MEAHUAHY U > (1l %8
-1lmport psycopg NEPLEHTHIIb YKCIIA IOCETUTENEN.
oOecrieyeHust , _
3.from sqlalchemy import Ortger:
> CTPYELYP create_engine python
JaHHBIX, 0a3 —€ng .
4 1.import requests
JIAHHBIX, . . .
TPOTPAMMHEI 2.import sqlite3
X engine = 3.import pandas as pd
uHTepdeiico create_engine('postgresql://user:p | 4
B

assword@localhost/dbname")
7.

6.response =
requests.get("https://api.example.c
om/data?month=2026-01")

7.data = response.json()




9.query =
10. SELECT amount

11. FROM sales

12. WHERE sale_date >= '2025-10-
01' AND sale_date <= '2025-12-31";
13."""

14.

15.df = pd.read_sql(query, engine)
16.

17 .mean_sales =

df[ "amount'].mean()

18.std_sales = df['amount’'].std()
19.

20.print(f"CpenHee:
{mean_sales:.2f}, CrtaHpgapTHoe
oTknoHeHune: {std_sales:.2f}")

Pesynbrat (mpumep): Cpennee: 1245.60,
CranpaptHoe oTkioHeHue: 320.75

1@conn =
sqlite3.connect("analytics.db")
11.df = pd.DataFrame(data)
12.df.to_sql("traffic", conn,

if _exists="replace", index=False)
13.

15.median_vis =
df['visitors'].median()
16.p95_vis =
df['visitors'].quantile(©.95)

17.

18.print(f"Megnarva: {median_vis},
95%-in nepueHTUnb: {p95_vis:.1f}")

PesynbTar (mpumep):
Menanana: 1280, 95%-it nepuentuib: 1840.0

15

Tema 2
Pemenne
3a1aq
CTaTUCTH
YECKOTO
aHajanu3a Cc
HCITIOJIB30
BaHHEM
porpamMm
HBIX
MTaKETOB.

IIK-6
Cnocoben
MPUMEHSTh
METOZbI U
cpezacTBa
MPOEKTHUPOBAH
us
KOMITBIOTEPHO
ro
MPOrPaMMHOTO
obecreyeHus

HUIIK-6.2
VYMeTh:
[Ipumenste
METOIBI U
CpeacTBa
MIPOEKTUPOBA
HUS
KOMITBIOTEPH
oro
MIPOrPaMMHO
ro
obecreueHus
» CTPYKTYP
JaHHBIX, 0a3
JAHHBIX,
MPOrPaMMHbI

Pacuem
Has
3a0aya

15. Heobxomumo pa3paboTaTs MHOTOKPATHO
UCIIONIb3yeMblit MoyIb Ha Python s
pacdéra KOppesIIMOHHON MaTpULIbI T10
YUCJIOBBIM JaHHBIM U3 CSV-daiina. Kak
MIPUMEHUTD PUHLUIBI IpoekTupoBaHus 110
(HanpuMep, MHKAICYJSIIMIO U pa3JielieHue
OTBETCTBEHHOCTH), YTOOBI MO/1YJIb JIETKO
TECTUPOBAJICS 1 HHTEIPUPOBAJICS B APYTHE
MIPOEKTHI?

Pemenue:

[MpumennM 00bEKTHO-OPUEHTHPOBAHHOE
MIPOEKTUPOBAHKE U BHIJEITUM OTACIBHBIN
knacc CorrelationAnalyzer, cobmonas
MPUHIUI €AMHCTBEHHOH OTBETCTBEHHOCTH:

python
1.import pandas as pd

2

15. Tpebyetcst co3maTh KOHCOIBHOE
NPUIIOKEHUE, KOTOPOE:
e 3arpyxaet maHsble u3 (aiina,

e Brmonnsger 0a30BbIii  CTaTUCTUYECKHUM
aHanmu3 (cpennee, JUCTIepCHs,
THCTOTpaMMa),

e CoxpaHseT pe3ynbTaThl B OTUET.

Kaxk cripoeKTHpoBaTh apXUTEKTYpy
TIPUJIOKEHUS, YTOOBI 00ECIICYHTh
MacmTabupyeMoCTh 1 JIETKYIO 3aMEHY
KOMITOHEHTOB (Hanpumep, BbIBOJa B (a1 mim
Ha 9KpaH)?

Pewenue:

Hcnonp3yem marrepH «CTparerus» u
MOJIYJIbHYIO apXUTEKTYpY:

python
1.# analysis.py

Boicoknii (5-
10 munyT)




X
nHTepdeiico
B

3.class CorrelationAnalyzer:

4. def __init_ (self, file_path: str):

5. self.data = pd.read_csv(file_path)
6.

7. def compute_correlation_matrix(self,
method="pearson’):

8. numeric_data =
self.data.select_dtypes(include="number’)
9. return
numeric_data.corr(method=method)

10.

11.# IIpumep ucronb30BaHUs
12.analyzer = CorrelationAnalyzer('data.csv')
13.corr_matrix =
analyzer.compute_correlation_matrix()
14. print(corr_matrix)

Taxkoii moaxox o0ecIeunBacT:

e 4gTKOe pa3leNieHue JIOTUKU 3arpy3Kd
JIAHHBIX ¥ aHaJIH3a,

e BO3MOXHOCTh  IOJAMEHBI  HMCTOYHHKA
JITaHHBIX (Yepe3 BHEAPEHHE 3aBUCUMOCTH),

® [poCTOTY UNit-TecTUpoBaHUS  MeETOMA
compute_correlation_matrix.

2. import pandas as pd

3. import matplotlib.pyplot as plt

4.

5. class DataProcessor:

6. def _init_ (self, loader, reporter):

7. self.loader = loader  # crparerus
3arpy3Ku

8. self.reporter = reporter # crparerus
oTuéTa

9.

10.  def run(self, source):

11. df = self.loader.load(source)

12. stats = {

13. ‘mean':

df.mean(numeric_only=True).to_dict(),

14. 'var'":
df.var(numeric_only=True).to_dict()

15. }
16. self.reporter.generate(stats, df)
17

18.# loaders.py

19.class CSVLoader:

20. def load(self, path):

21. return pd.read_csv(path)

22

23.# reporters.py

24 class FileReporter:

25. def generate(self, stats, df):

26. with open(‘report.txt’, 'w') as f:

Takast apXuTeKTypa:

o IIO3BOJIACT JICTKO 3aMCHUTH (I)OpMaT
BXOJIHBIX AaHHBIX (CSV — JSON — BJI),

o MOAJACPKMUBACT pPa3HbIC THUIIBI OTYETOB
(daiin, email, Be6-unTepdeiic),

L COOTBETCTBYET IIpUHIUTIAM FI/I6KOFO
npoektupoBarust  [10  (SOLID, loose
coupling).

Kpumepuu oyenusanus ouazHocmuueckoii pabomel:




Ouenka Kpurepumn ouneHuBanus

OTJIMYHO oT 90 1o 100 % npaBUIBHO BHIIOJHEHHBIX 3a1aHUMN
XOpOIIO ot 70 10 89 % npaBUIBLHO BBINOJHEHHBIX 3aJaHUI
Y/10BJIETBOPUTEIbHO ot 50 110 69 % npaBUIILHO BBINOJHEHHBIX 3aJaHUI

HeY/10BJIeTBOPHUTEIbHO | MeHee 50 % nmpaBUIIbHO BBINOJHEHHBIX 3a1aHUI




