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1. POHJ ONEHOYHBIX CPEJACTB JJUISA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTAIIUA
OBYYAIOIIUXCH IO AUCHUITVIMHE

Hacrosmuit  @onn  onenounslx cpencts (POC) mo aucuuruivHe

«IIporpamMmmuoe

o0ecrieueHrne CTaTUCTUYECKOTO aHAIM3a» SBISETCS HEOTHEMIIEMBIM NPHIIOKEHHEM K paboueit
nporpamme auctuiiuabel (PIIJI) «IIporpammuoe oOecrieueHne CTAaTUCTUYECKOTO aHainu3ay. Ha
nanHblii @OC pacnpocTpaHAIOTCS BCE PEKBU3MTHI YTBEpKACHUA, mpeactaBieHHbie B PIIJ] mo

JTAaHHOM JUCIUILINHE.

2. HEPEYEHb OIIEHOYHBIX CPEACTB
JUis  ompeneneHust KadecTBa OCBOCHHUs OO0ydarooIUMHCS Yy4eOHOro Marepuaiga Io
JUCLMILIMHE MCIONB3YIOTCS CASAYIONIME OLEHOYHBIE CPEICTBA!

Ne
n/n

Ounenounoe Cpeacreo

Kparkas xapakTepucTuka
OLICHOYHOI'0 CPe/ICTBa

IIpeacraBiieHne OLEHOYHOI' O
cpencra B DOC

1 TectupoBanue

Bun KOHTPOJIA, II03BOJISIIOINA T
OLICHUTh M3y4YCHHBIH TEOPETUUECKHI
MaTtepual.

Bonpocs! 1y npoBeieHust
TECTUPOBAHUS

2 [IpakTrueckue 3a1aHus

O3BOJISIOIINN
obOyyaromerocs
OCBauBAEMYIO
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
KOMIIETEHIIMA 110  JHWCUMIIMHE B
paMKax  paccMaTpHBaeMOWl  TEMBI,
OLICHUBAaCMBbIi c ITOMOIIBIO
COOTBETCTBYIOLINX WHJIUKAaTOPOB
JOCTHKEHHUS KOMIIETSHITHM

3amaHusi KOHTPOJIBHOM paboOTHI

4 CamocTosTenbHas pabora

Bun KOHTPOJIA, MO3BOJISTIONTAHN
OIICHUTH TPOPAOOTKY TEOPETUYECKOTO
Marepuaia, U3ydeHHe pPeKOMEHIyeMOon
JTUTEPaTyphl, BBINOJHEHUE MPAKTUKO-
OpPUEHTUPOBAHHBIX 3a/laHui
(3anmonmHeHWe  Tabnull, TMPOBEACHUE
CPaBHUTEIFHOTO aHAJIN3a, COCTABIICHHE
CXeM U Jp.), pelIeHHue MPaKTHUYECKUX
3ajady, co3/1aHue IIPE3CHTALNM,
HamucaHue  pedeparoB, MOIOOPKY
HOPMAaTUBHOTO M WHOTO MarepHajia
BBITIOJTHEHHE IPYTHUX 3aJJaHHH

3agaHus CaMOCTOSITEIILHON

paboTHI

5 Kypcogas pabora

Bun KOHTPOJIA, O3BOJIAIOIINHA
BBIIBUTDH CTENEHb BiIageHUs 0a30BBIMU
3HAHWUSMH, YMCHHUSIMH W HaBBIKaMH,
HEOOXOMUMBIMU ISl  OOy4YeHUs, U
OTIPE/ICITUTh YPOBEHD BIIAJICHHUS HOBBIM

WupuBuyanbHbIE 3aJaHHS
(TeMBl) 17151 KypcOBOM paboThI

MaTepUaIoM
6 3ager/3auer ¢ | Bun KOHTPOJIS, TO3BOJIIONIMK | BOompockl n1j1i TOATOTOBKU K
OLIEHKOW/DK3aMeH BBISIBUTH CTEIEHD OBJIAJICHUS | 3a4eTy/3a4eTy c




3HAaHUSIMH, YMEHHSIMH W HAaBBIKAMH, | OIICHKOH/3K3aMeHY
HGO6XOI[I/IMBIMI/I JJIA ,uaﬂLHeﬁmero
OCBOCHHUS o0OpasoBarenbHON
porpamMmsbl HOATOTOBKHU

3. MACITIOPT ®OHJA OLIEHOYHbBIX CPEACTB JIUCHUIIVIMHE
3.1. ConpoBoaurebHas uHgopmanmsi.

Pazpabotunk O.A. JleBuueB

Kadenpa [IpuknagHoi nHGOpMATHKK U HHGOPMAIIMOHHBIX
TEXHOJIOTU I

HaumeHnoBaHnue n1UCHUTIIMHBI [IporpamMmMHOe obecrieueHue CTaTUCTHIECKOTO
aHaJIM3a

®axynpTeT / HHCTUTYT HNHucTuTyTa MEXIyHApOIHON S5KOHOMUKH, JINJIEPCTBA
Y MEHE/DKMEHTA

HanpagieHue noAroToBKy / CHEMaIbHOCTb 09.03.03 Ilpuknannas nHGopMaTHKa

KosnnuecTBO BOIPOCOB B OIIEHOYHBIX 3aJJaHUSIX Ot 15 no 30

(1nama3on)

OO61iee BpeMs TECTHPOBaHUS (MUH) 90

OO61ee komuvecTBo Borpocos/3ananuii B ®OC 30

PazMmenieHHOCTh Ha cailTe Y HUBEpPCUTETA Ha

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

3.2. XapaKTepuCTHKA OLlEeHHBAeMbIX KOMIETEeHIN .

Kon DopmyIMPOBKA NHaukaTopbl J0CTHKEHUS KOMIIETEHINH
KOMIICTCH KOMIICTCHIINU
1
IIK -6 Cnoco6eH NpUMEHSITh METOJIbI HIIK-6.1 3uaTs: MeTonab! U cpeacTBa
CpPEACTBA IPOECKTUPOBAHHUS MIPOEKTUPOBAHUS 0a3 JaHHBIX
KOMIIBIOTEPHOT'O IIPOIPAMMHOI0 HIIK-6.2 YMetb: [IpumMeHsATh METOABI U CPEACTBA
obecrieyeHus MIPOEKTUPOBAHUS KOMITBIOTEPHOTO IPOrPAMMHOIO
oOecrnievyeHus, CTpyKTyp JaHHbIX, 0a3 JaHHBIX,
MPOrpaMMHBIX HHTep(dericoB

4. COOJEPXKAHUE OLHEHOYHBIX CPEJACTB TEKYHIETI'O KOHTPOJISA

4.1. TUITIOBBIE TECTOBBIE 3AJIAHUS.

Tectbl comepaT Ha0Op BOMPOCOB, B TMOJHOM O0bEME OXBATHIBAIOIIME HW3YYCHHBIN
TEOPETUYECKUI MaTepuall MO YKAa3aHHOW TeMe. BBINOJHEHHE TECTOB MO3BOJISET OINPEIEIUTh
pe3yiabTaT OCBOEHHMS KOMIIETEHIIMM MO JIUCHUIUIMHE B paMKaX paccMaTpuBaeMOM TEMBI,
OIICHUBAEMBIi C TIOMOIIBIO COOTBETCTBYIOIIUX HWHIMKATOPOB JIOCTHKEHUS KOMIICTCHITUH.
NuauBuayanbHBINH TECTOBBIA CeaHC A KaXIOTO o0ydaronierocst GOpMHUpPYyeTCs MO CHEeHaTbHOMY
QITOpUTMY, OOECMEUYMBAIOIIEMY 33JaHHYI0 TEMAaTHYECKYI0 CTPYKTYpY M MPOMOPIHUOHAIBHOE
HaJM4H1e BOMPOCOB PA3HOTO TUIA U CIIOKHOCTH.

Ilpu popmupoeanuu mecmos HeodOX00UMO UCNONB306ANb 3A0AHUA CT1EOVIOUIUX MUNOE.

Tun 3aganus 1. 3aganus 3aKpeITOTO TUTIA HA YCTAHOBIIEHHE COOTBETCTBUS.

Tun 3aganus 2. 3a1aHAs 3aKPHITOTO TUTIA HA YCTAHOBJICHHE ITOCIICIOBATCILHOCTH.

Tun 3amanus 3. 3agaHus KOMOWHUPOBAHHOTO THUIIA, MPEAMOJarariue BbIOOp OTHOTO
MPaBUIILHOTO OTBETA U3 MPEIIIOKEHHBIX

Tun 3ananus 4. 3aganus KOMOMHUPOBAHHOTO THIIA, MIPEATNOIATAIOINE BRIOOP HECKOIBKUX
OTBETOB M3 MPEAIOKEHHBIX

Tun 3aganus 5. 3a7aHUs OTKPHITOTO TUTIA C PA3BEPHYTHIM OTBETOM.




Tema Kon u Nuauxkaropsl TecT o Teme
(opmyanpoBka HOCTHKEHHS
KOMIIeTeHIIM U KOMIIeTeHIIM U
Tema 1. IK-6 Crniocoden | UIIK-6.1 3Hats: 3aoanusa 3aKkpeimozo muna Ha yCMAHOGAEHUE COOMBEM CINGUSL.
Busyanuszanus MIPUMEHSTH Mertonsl 1 cpencTsa 3HaHUe TeMbl BU3YaJIN3allisl JaHHBIX C HCIIOJIb30BAHUEM ITAKETOB CTATHCTUYECKOrO aHAIN3a
JTaHHBIX C METOABI U NPOEKTHPOBaHUS 0a3 HeoOxoauMo i1 3(h(HEeKTUBHOTO NPEACTABICHHSI CIIOKHBIX KOJMUECTBEHHBIX Pe3ybTaTOB B
HCIIONB30BaHUEM | CPEICTBA JTAHHBIX HarJBIIHOW M MHTEpIpeTupyeMoil ¢opme, UYTO OCOOCHHO BaXHO TMPU IPUHITHU
MIaKEeTOB IIPOEKTHPOBAHUS 00OCHOBAHHBIX YINPABICHYCCKUX M AHAJUTUYECKUX PELICHUI. YCTaHOBUTE COOTBETCTBHE
CTaTHUCTUYECKOTO | KOMIIBIOTEPHOIO MEXIy THUNOM BH3yalnM3zanuu M e€ HamOoiee NOAXOIAIIMM IPUMEHEHHEM B paMKax
aHaIMs3a. MIPOTPaMMHOTO METOAOJIOTHH TPOSKTHPOBAHHS aHAJTTMTUYECKUX JaO0pAOB.
obecrieueHust Tun Bu3yanusanuu ITpumeHeHue
A I'uctorpamma 1 OtoOparkeHHEe pacIpeneNieHns] KaTeropualbHBIX
JTAHHBIX
b Kpyrosas nuarpamma 2 Iloka3 cooTHOHIEHMs 4YacTed K LEIOMY IpHU

HEOOJIBIIOM YHCIIE KaTerOpHi
AHanmm3 (hopMBI pactpeneNieHus] KOJTHIeCTBEHHOM

B Hduarpamma paccesHus | 3

(scatter plot) ePEMEHHOM
r Cronbuaras nuarpamma | 4 BeisiBiieHue KOppeInu MEXIy JBYMsI
YHUCJIIOBBIMHU HepeMeHHLIMI/I
OrTBeT:
A b B r
Kirou:
A b B r
3 2 4 1

3aodanusn 3axkpoimozo muna na ycmanosienue coOOmeem cmeusl.

3HaHI/Ie METOAOB U Cpe,Z[CTB HpOGKTI/IpOBaHI/ISI 633 JAaHHBIX B COYE€TAHHUU C HaBBIKAMHU
BU3yaJM3alliid C HCIOJIB30BAHHEM ITaKETOB CTATHCTHYECKOTO aHan3a HEOOXOMUMO JUIS
00eCreyeHnsT [ENOCTHOCTH, 3(P(PEKTUBHOrO W3BICUYCHHS W HATJSIHOTO TMPEACTABICHUS
JIAHHBIX HA BCEX JTalax aHATUTHYCCKOTO IUKJIa — OT XPAHCHHUS IO MPUHATHS PEIICHUI.
YcTaHOBHTE COOTBETCTBHE MEXAY ITAKETOM CTATHCTHYECKOTO aHaim3a W (pyHKIueH,
UCTIONB3YeMO# JUTst co3/1aHuss IpadUKOB B COOTBETCTBHHM C MPUHIMIAMH BHU3YaJbHOT'O
MPOCKTUPOBAHHUSI.

ITaker / OubaHOTEKA
A R (ggplot2) 1

OyHKIMSI / THCTPYMEHT BH3YaITU3aIH
sns.heatmap()




Tema

Kon n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

Tect o Teme

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

3aoanusn 3AKpblmo2co muna Ha ycmarnoesjienue nOCN1e008aMeEbHOCHLU.

YcranoBute IMpaBUWIBHYIO ITIOCJIEAOBATCIBHOCTE JSTallOB pa6OTI>I C JaHHbIMHU — OT
IIPOCKTUPOBAHUA 0a3bl AJaHHBIX OO BU3yaJIM3alllK PE3YJIbTATOB aHaJIM3a C HUCIIOJIb30BaHUEM
CTaTUCTUYCCKHUX ITIaKCTOB

1. OmnpeneneHue cynHoCTel U CBs3ei, co3nanue ER-muarpammel

2. Hopwmanuzanus TabiuI v peanu3anus pessnoHaoi cTpykTypsl B CYB/]

3. H3Bnedenue u arperanus JaHHBIX ¢ moMomsio SQL-3ampocos

4. 3arpyska JaHHBIX B CpeAy aHanu3a (Hanpumep, R nim Python)

5. Tlocrpoenme rpadukoB (Hampumep, ¢ momompio ggplot2 wmmm  seaborn) s
MHTEPIPETALNH PE3yIbTaTOB

R | | | |

Kitrou:

[1 2 3 [ 4 5 |

3aoanus 3aKpelmozo muna Ha YCMAHOGNEHUE HOCTE006AMEIbHOCHU.

PacroioyxuTe B JIOTMYECKOMN MOCIISI0BATEILHOCTH JACHCTBHUS, KOTOPBIC BBIMOJIHIET aHATUTHK

MIPH TIOATOTOBKE OTYETA HA OCHOBE JAHHBIX M3 CIIPOSKTHPOBAHHOMN 0a3bl, NCMOIB3Ys MaKEThI

CTaTHCTUYECKOTO aHAIIN3a.

1. TIpoekTrpoBaHHE JOTHUECKON MOAETH 0a3bl TAaHHBIX C YYETOM OYIyIINX aHAIUTUYECKUX
3aIpocoB

2. Peanuzanus ¢pusznyeckoi Mojienu 0a3bl JAHHBIX U HAITOJIHEHUE €€ TaHHBIMH

3. OkcmopT BBIOOPKM NaHHBIX B (hopMaT, COBMECTHUMBIA CO CTATHCTUYECKHM IaKETOM
(CSV, Parquet u np.)




Tema

Koa n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

Tect o Teme

4. TlpenBapurenbHast 00paboTKa u TpaHcopmaryst JanHbIX B R/Python

5. Busgyamuzamus KJIIOYEBBIX METPHK C TPUMEHEHHEM MNPUHOHIOB 3()QEeKTUBHOTO
rpaduIecKoro au3aiHa

OtBeT:

| | | | | |

Kirou:

[1 2 3 [ 4 E |

3aoanua KOMOUHUPOBAHHO20 MUNA, NPeOnoIazarujue 6vlOop 00H020 NPABUILHO20
omeema u3 nPeoIONHCEHHBIX

Ilpu pa3paboTke CUCTEMBI AHAIMTUKU MPOAAX KOMIIAHHWS TUIAHHPYET BU3YalM3UpPOBATH
JUHAMHKY BBIPYYKHU 10 PETHOHAM M KaTEeropusM TOBapoOB 3a IMocieqHue Tpu roja. Kaxoit
MONX0J] K TPOEKTHPOBAaHWIO Oa3bl MaHHBIX Haubollee panuoHalleH mis obOecredeHus
a¢dhexTrBHOM mocneayroniei Bu3yann3anuu B R wm Python?

A) XpaHeHne BceX JaHHBIX B OAHOM HECTPYKTYPHUPOBAaHHOH TabmuIe 6e3 HopMaau3aluu

B) MUcnomp3oBanume  NEHOPMANIM30BAHHOW  «IUIOCKOI»  TaONUIBI,  CHEIHAIbHO
MOATOTOBIIEHHOW JJIs1 aHATUTHYECKUX 3aIpOCOB (HarpumMep, B (popmare 3B3THOM CXEMBI)

C) IMonnas HopManU3aIys A0 MATOH HOPMAaIbHOH (POPMBI ¢ MHOXKECTBOM CBSI3aHHBIX TAOJIHII
D) OTka3 oT pensiiiMoOHHON MOJIENH B TOJNb3y XPaHEHHUS AAHHBIX UCKIIOUYMTENhHO B JSON-
(atimax

OtgeT: B

ObocHoBanue: 3Be3mHas cxema (JIeHOpMalM30BaHHAs CTPYKTypa ¢ (¢dakrtamMum u
U3MEPEHUsIMH)  ONTHMHU3UPYET BBIIOJHEHUWE Aarperupyroliux 3ampocoB, YHPOLIAeT
M3BJICYCHNE JAaHHBIX 1 MUHUMHU3HUPYET ciiokHOCTh JOIN-oneparmii, 4To mo3BosisieT ObicTpee
3arpyarb COTJacOBaHHBbIE HAOOPHI JaHHBIX B CpeJbl BU3yanu3anuu (Hampumep, pandas +
seaborn unm ggplot2), obecneunBasi KOPPEKTHOCTh M MPOU3BOIUTENBFHOCTh AHAIUTHYECKUX
rpaduKoB.

3aoanus KOMOUHUPOBAHHO20 MUNA, NPEOnoIazarujue 6vlOop 00H020 NPABUTILHOZ20
omeema u3z nPeodI0NHCEHHBIX

AHaIUTUK TONYy4YWJ 33/1a4dy BHU3YalIM3HpPOBATh YACTOTy OOpalleHWil KIMEHTOB IO THIIaM
mpoOiieM, ¢ pa30uMBKOW MO MecsaM H KaHajaM nojiepkku. Ha kakom dtare
MPOEKTUPOBaHUsl 0a3bl NAaHHBIX 3aKJIaJBIBAIOTCS MPEINOCHUIKH JJII KOPPEKTHOW M THOKOH




Tema

Kon n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

Tect o Teme

BU3YyaJIM3ali1 TAKUX JaHHBIX?

A) Ha srane Beibopa CYB/] (manpumep, MySQL vs PostgreSQL)

B) Ha sTame mornyeckoro mpoeKTHPOBAHUS — MPH OMPEIEICHUH CYyIIHOCTEH, aTpuOyTOB U
CBsI3el

C) Ha srane ¢usudeckoro pasmenieHus 0a3bl JaHHBIX HA cepBepe

D) Ha srame nanmcanus cCKpuntoB Bu3yanu3anuu B R uimu Python

Otset: B

ObocHoBanue: MIMeHHO Ha 3Tare JIOTMYEeCKOTO MPOCKTUPOBAHUS ONpEACISIETCS CTPYKTYpa
JaHHBIX: BBIAGISIIOTCS CyIIHOCTH (Hampumep, «OOpamenue», «Kiment», «Kanan
MONIEPKKN»), MX aTpuOyThl (BKIIOYAs [aTy, THI TPOONEeMbl) W CBSI3U. | 'pamMOTHO
CIIPOSKTUPOBAaHHAs MOJC]Ib O00eCleUrBaeT IOJHOTY, HEMPOTUBOPEYMBOCTh U YIOOCTBO
H3BJICYCHHA [JAHHBIX, YTO HaANpsAMYIO BJIHMACT Ha BO3MOXHOCTb IIOCTPOCHHUA TOYHBIX,
JIETAJU3UPOBAHHBIX W HHTEPIPETUPYEMBIX BH3YalIM3alUil C MOMOIIBIO CTaTUCTUYECKUX
MaKEeTOB.

3adanua KOMOUHUPOBAHHO20 MUNA, NPEONOAzalOuiue 6vl60P HECKOIbKUX OMEEmOoe U3
nPeONoHCeHHBIX

Kakue u3 mepeduclIeHHBIX XapaKTEPUCTUK MPOCKTHPOBAHUS 0a3bl JAaHHBIX HAMPSIMYIO
BIUSIOT Ha KayecTBO M 3(PPEeKTUBHOCTh TOCIEAYIOIIEH BH3yallM3allid MJaHHBIX C
WCIIONB30BaHNEM TIAKETOB CTATUCTHYECKOro aHanmu3a (Hampumep, ggplot2, seaborn,
matplotlib)?

A) Hanmnuue 4eTKo onpeeéHHbIX BHEIIHUX KITIOUeH MKy TaOIuiaMu

B) Ucnonp3oBanre 0CMBICIICHHBIX M COTVIACOBAHHBIX HAa3BaHUI CTOJIOIIOB

C) Ilpumenenue cxxatust AaHHBIX Ha ypoBHEe CYB/I

D) Hopmanuzanus uimu A€HOpMaIU3aIlis CTPYKTYPHI B 3aBUCUMOCTH OT IIeJIeH aHan3a

E) Xpanenue Bcex nansbix B popmare BLOB

[IpaBuibHbIe OTBETHL: A, B, D

Oo6ocHOBaHuE:
A: Yerkue BHENIHHWE KIIOYM OOECMEYNBAIOT KOPPEKTHBIE CBA3M MEXKAY CYIIHOCTSIMHU
(nampumep, «KnumeHT» — «3aka3»), 4TO MO3BOJSIET TOYHO ArperupoBaTh W OOBEIUHSATH

JIaHHbIE TIepe]l BU3yaIn3alueil.

B: CornacoBanHble W TOHSTHBIE Ha3BaHWS CTOJIOIOB YIPOMIAIOT 3arpy3Ky JaHHBIX B
aHanuTndeckue cpensl (R/Python) u cHIDKAOT prcK OMKMOOK MPH MOCTPOESHUH IPaUKOB.

D: Bribop Mex1y HopManu3aluei (Ui HeJIOCTHOCTH) M JeHOpManu3auue (A1si CKopocTu
AHAMTHYECKUX 3alpOCOB, HampuMmep, B 3BE3MHONH CXeMe) HamnpsMylo BIHSIET Ha
MPOM3BOJUTENBHOCTh M yI00CTBO M3BJICUEHHsI JAHHBIX, UCIIOJIB3YEMbIX B BU3YaJIM3AIHH.




Tema

Kon n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

Tect o Teme

3aoanus KOMOUHUPOGAHHO20 MUNA, NPEONOAAzAIOU{Ue 6blOOP HECKOILKUX OMGEEMO6 U3
npeonodcenHvIX

[Ipy mMOArOTOBKE AaHHBIX U3 PEISLIUOHHON Oa3pl AJsl BU3yalM3allMd BPEMEHHBIX TPEHIOB
(HampuMmep, eXEOHEBHbIX MPOAAX) Kakue W3 CIEAYIIIHMX JCHCTBUMM Ha JTame
IIPOEKTUPOBAHMSI WIIM IIOATOTOBKH JAHHBIX ABJISIFOTCA L€I€CO00pa3HBIMU?

A) Coznanue oTaensHON Tabnunbl-usmepenus «Jlaray ¢ aTpubyramu (AeHb HEAeIH, Mecsl,
KBapTall, Ipa3THUK/HET)

B) XpaneHune maTel Kak TEKCTOBOH CTPOKH B MPOHW3BOIBHOM (opmare (Hampumep, «22
sHBaps 2025»)

C) OGecnieueHne MOJTHOTHI BpeMEHHOTO psifa (BKouas qHu 0e3 npoaax) yepe3 LEFT JOIN
C KaJeHJapHOU Tadnuieit

D) Mcnonp30BaHue TPUTTEPOB 7151 aBTOMATHUECKOM BU3yalln3alliy HOBBIX 3amucei

E) [Mpumenenue tunoB nanabix DATE/DATETIME miist BpeMeHHBIX METOK

Otset: A, C, E

ObocHoBaHue:

A: Tabmuna-usmepenue «Jlata» (kak dYacTh WM3MEPUTEIBHON MOJENN)  YIpoIIaeT
TPYNIIMPOBKY ¥ (MIBTPALMIO MO BPEMEHHBIM NPHU3HAKAM, YTO KPUTUYHO Uil ITOCTPOCHHUS
OCMBICJICHHBIX BPEMEHHBIX I'Pa(HKOB.

C: 3anonHeHWe TPOIMYCKOB B BpEMEHHBIX psAAax (Hampumep, IHEW 0e3 Mpojax)
NpEJOTBpaIlaeT HCKAKCHUE BHU3yalM3allul — JUHEWHble Tpapuku OyayT orobpaxarh
peaNbHyI0 IMHAMUKY, @ HE «CKAUKM» U3-32 OTCYTCTBYIOIIUX TOYEK.

E: Hcnonb3oBanne cranmgaptHeix BpeMeHHbIX THIIOB (DATE/DATETIME) obecneunBaer
KOPPEKTHYIO COPTHPOBKY, arperanuio U COBMECTUMOCTh C (YHKIWSMH BH3YyaJU3allid B
R/Python (mampumep, pd.to_datetime()).

3aoanus omkpeImMo20 muna ¢ pa3zeepHynibiM Omeemom.

[louemy mnpu mpoeKTHpPOBaHWU 0a3bl MAHHBIX BAXKHO YYHUTHIBATH OyIyIIwe 3afadu
BU3yaJM3alliy, ¥ KaK OMIMOKM Ha 3Tale NPOCKTUPOBAHUS MOTYT MOBIHATH HAa KauecTBO
rpadukoB, co3naBaeMbix B R mimu Python?

Ortser:

Ilpu mnpoektupoBanuu 0a3bl JaHHBIX BaXXHO 3apaHee YYHUTHIBATH AHAIUTHYECKUE U
BU3YQJIN3ALIMOHHBIE LENH, TOCKOJIBKY OT CTPYKTYpbl XpaHEHHUS 3aBUCHT IIOJIHOTA,
COTJIaCOBAaHHOCTh W JOCTYITHOCTh JaHHBIX. Hampumep, OTCyTCTBHE HOpPMaIM30BaHHOU
Tabnubl «Bpems» wim HEKOPPEeKTHOE XpaHEHHE JAThl KaK TeKCTa 3aTPYJHsIET IOCTPOCHHE




Tema

Koa n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

Tect o Teme

BPEMEHHBIX PSJIOB. AHAJIOTUYHO, NyOJUPOBAHUE 3HAUEHHUM, OTCYTCTBUE BHEIIHUX KITFOUCH
WK HECOTJIACOBAaHHBIC KaTeropuu (Hampumep, «MockBa» U «r. MOCKBa») TPUBOAAT K
HCKaKEHHUIO arperdpOBaHHBIX TOKa3aTeliel M, KakK CJEJCTBUE, K OIMMOOYHBIM BBIBOJAM Ha
rpapukax. Takum o0pa3oMm, TpaMOTHOE NPOCKTUPOBAHWE — OCHOBA JIOCTOBEPHOH W
3¢ (EeKTUBHONM BU3YyaTH3AIIHH.

3aoanus omkpuImozo muna ¢ pazeepHymuim OneemoM.

Kak wucnonp3oBaHWe W3MEPHUTENBHBIX MoOJenel (Hampumep, 3BE3MHON CXEMBI) WpHU
NPOEKTUPOBAaHUM 0a3bl NaHHBIX YHPOLIAET IPOLECC BU3yaJH3alMU JAHHBIX C ITOMOILBIO
MAaKeTOB CTATUCTUYECKOTO aHAJIN3a, TAKUX Kak ggplot2 wiu seaborn?

Ortger:

3BE3aHAS cXeMa, COCTOSIIAs U3 EHTPaIbHOW TaOIHIBl (aKTOB M OKPYXKAIOMIHUX €€ TaOIuIl
n3Mepennii  (dimensions), ONTUMH3UPYET BBHIOJHEHHWE AaHAJIMTUYECKUX 3allpOCOB: OHA
MUHHMU3UpyeT ciaokHocTh JOIN-omepamuit u  obecrieunBaeT OBICTpOE H3BJICUCHHE
arperupoBaHHBIX JAaHHBIX C UYETKOW CEMAHTUKOW (HampuMep, NPOAAaXH II0 PETHOHaM,
KaTeropusiM, IeproaaM). ITO IMO3BOJISET JIETKO 3arpyXaTb CTPYKTYpHPOBaHHbBIC, TOTOBBIE K
aHanu3y natadpeiimbl B R nnm Python, raoe makersr Bponme ggplot2 mmu seaborn TpeGyroT
MMEHHO «IUIOCKHMX» TaOJIMYHBIX [aHHBIX C SICHBIMHM IE€peMeHHbIMH. biaromaps sTomy
AQHAJUTHK TPAaTUT MEHBIIE BPEMEHW Ha OYMCTKY W NpeoOpa3oBaHME, a BU3yaTU3alUd
MOJTY4al0TCsl TOYHBIMU, THOKUMH U HHTEPIPETHPYEMBIMH.

Tema 2.
Perienue 3agau
CTaTUCTHYECKOTO
aHaM3a ¢
HCII0JIb30BaHUEM
MPOTPaMMHBIX
MMaKETOB.

IIK-6 Criocoben
MPUMEHSTh
METOIBI U
cpezcTBa
MPOCKTUPOBAHHUS
KOMITBIOTEPHOTO
NIPOrPaMMHOIO
obecrieueHust

MUIIK-6.1 3HaTs:
MeTobl U cpeicTBa
MPOCKTHPOBaHUs 0a3
JIAaHHBIX

3adanus 3aKkpeimo20 muna Ha yCMAaHog1eHUe COOMEEm Cmeus.

3HaHHUe ATANOB NPOESKTUPOBAaHUS 0a3bl JaHHBIX HEOOXOANMO, IIOCKOJIBKY OHO 00ecreuynBacT
CTPYKTYPHYIO LEIOCTHOCTb, COTJIACOBAHHOCTH M JOCTYHHOCTb JAHHBIX, YTO HalpsMYyIO
ompeJieNisieT KayecTBO, TOYHOCTh M I(PQPEKTHBHOCTh pEIIeHHS 3a7ad CTaTHCTHYECKOTro
aHajlM3a C UCIOJIb30BaHWEM IPOTPaMMHBIX NAKETOB, Takux Kak R m Python. Ycranosure
COOTBETCTBHE MEXKIy 3TallOM MPOEKTHPOBAHMs 0a3bl JaHHBIX M €r0 BKJIAJOM B YCIEIIHOE
pelIeHre 3a1ay CTaTUCTHYECKOro aHaliM3a C WCIOJIb30BaHMEM IMPOrpaMMHBIX MakeToB (R,
Python u ap.).

Oran npoexktrpoBanus b/]

Bxkiag B cTaTUCTHYECKUN aHAIN3

A | KonnenryanpHoe 1 | ObGecrieunBaeT 1MEIOCTHOCTh U OJTHO3HAYHYHO
npoektupoBanue (ER- MHTEPIIPETALUIO IIEPEMEHHBIX, UCIIOJIB3YEMBIX B
MOJIEJTh) MOJCIIIX

b | Jlornyeckoe 2 | [lo3BoussieT TOYHO OIPENENUTh CYITHOCTH U CBSI3H,

IIPOCKTUPOBAHUC H€O6XO,Z[I/IMLIC JJIsL (bOpMI/IpOBaHI/ISI




Tema

Kon n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

Tect o Teme

(pensioHHast cxema) AHAJTUTHYECKHUX BEIOOPOK
B | ®usnueckoe YckopsieT u3BnedeHue 00X 00bEMOB
MIPOEKTHPOBAaHUE JaHHBIX, YTO KPUTHYHO TIPH 3arpy3ke B pandas
(MHIEKCHI, THTIBI TAHHBIX ) i R
I' | Hopmanu3zauus Tabnuig YcrpanseT n30bITOYHOCTD M aHOMAJIHH, MTOBBIIAS
Ka4eCTBO JAHHBIX JUJIS NOCIEAYIOIIEro aHaIu3a
Ortser:
A b B I
Knrou:
A b B r
2 1 3 4

3HaHUE OCOOCHHOCTEH NPOCKTHUPOBaHMs 0a3bl JaHHBIX HEOOXOIWMO, TIOCKOJIBKY OHO

no3BoyisieT  (HOPMUPOBATH CTPYKTYPUPOBAHHBIC, HEMPOTUBOpEUMBbIE H 3()(HEKTUBHO

HU3BJIICKACMBbIC Ha60p1>1 JAaHHBIX, YTO HAIPsAMYIO OBLIIIIACT TOYHOCTD, IPOU3BOAUTCIBHOCTE U

HUHTEPIPETUPYEMOCTh PE3YJIbTATOB CTATUCTHUYCCKOTO aHAJIM3a, BBITIOJHSAEMOIO C MOMOIIBIO

MPOrpaMMHBIX TIAKETOB, Takux kak R wm Python. YcraHoBuTe COOTBETCTBHE MEXKIY

0COOCHHOCTBIO TPOCKTUPOBAHUS 0a3bl JAHHBIX M MPEUMYIIECTBOM, KOTOPOE OHA JaéT Mmpu
SIICHUH 33J1a4 CTATUCTHYECKOI0 aHaJIK3a ¢ MOMOIIIBIO MPOTPAMMHBIX TAKETOB.

OcoGeHHOCTh [IpenmytiecTBO ISt CTATUCTUYECKOTO
npoekTupoBanust bJ1 aHajamn3a
A Hcnonb3oBanue TUIIOB 1 ITo3BosIeT KOPPEKTHO CTPOUTH BPEMEHHBIE
nanaeix DATE/DATETIME PSIBL ¥ IPUMEHSATH QYHKIIMK BPEMEHHOU
arperanyu
b Co3manue BHENIHUX KITIOUEH 2 O0ecnieunBaeT BO3MOKHOCTE 0€30I1aCHOIO
MeXy TabIuiamMu obobenunenus (JOIN) naHHBIX U3 pa3HBIX
CyIIHOCTEMN
B [IpuMmeHeHne TOMEHHBIX 3 CHMXaeT KOJIMYECTBO MPOMYIIEHHBIX WIH
orpannuennii (CHECK, AHOMAJIbHBIX 3HAUEHUH, ynpomas
ENUM) peno0padoTKy
r Jenopmanuzanus 1is 4 Yiporiaer sKCHOPT «ITOCKOM» TaOJIULIbI,
AHAJINTUYECKHUX HYX]T TOTOBOM K 3arpy3ke B pandas uiu
data.frame
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Kon n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

Tect o Teme

OT1BeT:
A b B T
Kimrou:
A b B T
1 2 B 4

3aoanus 3aKpulmoz0 muna Ha YCMAHOGAEHUE NOCTE006AMEbHOCHU.

YcraHoBHTE MPaBUIBHYIO TIOCIIEIOBATENFHOCTE 3TAMIOB PaOOTHI C TAHHBIMHA — OT

IMPOCKTHUPOBAHUA 6213])1 JaHHBIX 10 BBIIIOJHCHUS CTATUCTHYCCKOI'O aHaJlnu3a C

WCTIOJIb30BaHUEM MPOTPAaMMHBIX MMakeToB (Hampumep, R nim Python).

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

2. Pa3pabotka peisiiMOHHON CXEMBbl: HOpMalTU3alys, ONpeAe/ICHE TIEPBUYHBIX U BHEIIHUX
KIIIOUen

3. Peammsanmsa pusmuaeckoit monenu b/] 8 CYB/l u HanonHeHne JaHHBIMU

4. U3BnedeHue pejeBaHTHOM BEIOOPKH ¢ moMoIibpio SQL-3ampocos

5. 3arpyska qaHHBIX B cpeny aHanuza (Hanpumep, B pandas DataFrame unu R data.frame) u
BBITIOJTHEHHE CTATHCTUYECKUX PACYETOB

OTBeT:

[1 [2 K [ 4 |5 |

3aoanus 3aKkpuimo20 muna Ha YCMAaHo81eHUe NOCIe006AMENbHOCHIUL.

PacrionoxxuTe B JTIOrH4ecKoM MOPSIIKE NEHCTBHSI, 00ECTICUNBAIOIINE KOPPEKTHOE PEIIeHUE

3a[a4l PErpecCHOHHOTO aHAIN3a Ha OCHOBE AAHHBIX W3 KOPIOPATUBHOM 0a3bl.

1. IIpoextupoBanue Tabnuipl (HAKTOB U M3MEPEHUH C YyUETOM OYyAyIIMX aHATUTHIECKUX
MIPU3HAKOB (HATIPUMED, «IOXO/», «PETHOHY, «JIaTa)

2. Ob6ecrieuenue 1eaocTHOCTH AaHHbIX yepe3 orpannuerns (NOT NULL, FOREIGN KEY,
CHECK)

3. DKcnopt noAroToBIeHHOro Habopa JaHHbIX B popmaT CSV min npsiMoe MoIKIFoUYeHe K
B/J1 u3 Python/R

4. IlpenBapurenbHast 00paboTKa 1aHHBIX (00paboTKa MPOITyCKOB, KOAUPOBAHUE KATETOPHil)
B CpeZie CTATUCTUYECKOTO aHaIU3a

5. TloctpoeHre W WHTEpIpETANUsi PErPECCHOHHOW MOJENU C HCIOIb30BAHHEM MaKETOB
(statsmodels, scikit-learn, Im() B R)




Tema

Koa n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

Tect o Teme

OT1BeT:
L1 [ 2 B | 4 | 5

3adanusn KOMOUHUPOBAHHO20 MUNA, RPEONONaAzauiue 8bl00pP 00HO20 NPABGUILHO20
omeema u3 nPeoiONHCEHHBIX

AHaIUTUK IUIAHUpPYET NPOBECTHM KJIACTEPHBIH aHaAIW3 KIHMEHTOB Ha OCHOBE UX
MOKYHAaTeNnbCcKOro noBeaeHus. Kakol moaxoa K MpOeKTHPOBaHHMIO 0a3bl AaHHBIX HanOoiee
panvoHaieH A oOecredeHHs: KOPPEeKTHOCTH W A((EKTUBHOCTH 3TOrO aHajuu3a IpH
nocneayroieii pabore B Python (¢ ucronbs3oBanuem pandas u scikit-learn)?

A) XpaHeHue BceX COOBITHIA B OTHOW HECTPYKTYPHUPOBAaHHOH Ta0wile 6€3 BHEITHUX KITFOUEH
B) Mcnonp3oBaHue MOJTHOCTHIO HOPMATIM30BAHHON MOJIENH JI0 MATOH HOPMAJIbHON (POPMEI
C) IlpuMeHeHme EHOPMAIIM30BAHHOW CTPYKTYpHl (Hampumep, 3BE3MHOW CXEMBI) C
[EeHTpaIbHOH Tabnuieit GaktoB 1 u3MepeHusmMu «Kmuenry», «ToBap», «Bpemsi»

D) Otka3 oT pensuoHHON MOJIENH B MOJIb3Y XpaHeHUs JaHHBIX TOIbKO B JSON-daiinax
BribepuTe o1MH NpaBUIILHBIA OTBET.

Otset: C

ObocHoBanue: 3BE3qHAsE cxeMa oOecreunBaeT OajaHC MEXAY LEJTOCTHOCTBIO JaHHBIX H
MPOU3BOJUTENBHOCTEIO  AHATUTHYECKUX — 3ampocoB.  Tabmuma  QakToB  COJEPKHT
KOJINYECTBEHHBIE METPUKH (HampuMmep, CyMMa IOKYNKH, YacToTa), a H3MEpEeHus —
KadeCTBEHHbIE MNpPU3HAKU (PETrHOH, BO3PACT, KaTEropHus ToOBapa). JTO MO3BOJAET JIETKO
arperupoBarh JaHHBIE 1O KIMEHTaM W (OPMHUPOBATH TOTOBBIM HAOOp TPU3HAKOB ISt
kinactepusanuu B pandas. B ornmume ot monmHoM HOopManumzanuu (B), koTtopas tpeOyer
MHOxecTBa JOIN-3anpocoB, MM HECTPYKTYpHpOBaHHOTO XpaHeHus (A, D), 3Bé3aHas cxema
YIpOIIaeT SKCHOPT «IUIOCKOI» TaliHIbl, HEOOXOIAWMOW Ui aNrOpUTMOB MAITUHHOTO
0o0y4eHusl.

3aoanus KOMOUHUPOBAHHO20 MUNA, RPEOnOaaAzalOuiue 8bl00pP 00HO20 NPABGUILHO20
omeema u3 nPeonoHceHHbIX

[Tpu pemenun 3agaun auHeHOH perpeccun B R (Im()) aHanutruky HeoOxonumo
WCIIONB30BaTh JTAHHBIE O TIPOIaXkaX, KIMEHTaX U PeKIIaMHBIX KaMnaHusix. Ha kakom aramne
MPOEKTHPOBAHUSI 0a3bl IAHHBIX 3aKJIaJ[bIBAIOTCS OCHOBBI JUISI KOPPEKTHOT'O ()OPMUPOBAHHS
perpeccuoHHON BRIOOPKH?

A) Ha stane Bei6opa anmapaTtHoro odecnieuenus cepsepa CYB/]

B) Ha srtane oru4eckoro npoeKTHPOBaHMS — IIPH ONPEACICHUH CYIIHOCTEH, aTpuOyTOB U
cBsizelt




Tema

Kon n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

Tect o Teme

C) Ha srane HanvcaHus CKpHIITa BU3yanu3anuu B ggplot2

D) Ha stame HacTpoiKku pe3epBHOTO KOMMPOBaHUs 0a3bl JaHHBIX

BribepuTe oquH NpaBUIIBLHEIN OTBET.

Otget: B

ObocHoBanue: MMeHHO Ha »3Tame JIOTHUECKOTO MPOEKTUPOBAHMS ONpENeNsieTcs, Kakue
nepeMeHHbIe (aTpuOyThl) OyIMyT MOCTYIHBI IJIS aHalN3a, KaK OHH CBA3aHBI MEXIY COOOH U
Kak OyayT oOBbemuHATHCS (Yepe3 BHEMIHWE Kiouw). Hampumep, eciam CBs3p MeXIy
«TPOAAKEN» U «pEeKIaMHON KaMIaHUei» He MPeayCMOTpeHa, COOTBETCTBYIOIINN PEAUKTOP
OKa&)KETCS HEAOCTYIIEH, YTO MCKA3UT MOAEb. [ paMOTHas jJorudyeckas MOJENb rapaHTUPYET
MOJIHOTY, HENPOTUBOPEUYNBOCTh M OJHO3HAYHYIO MHTEPIPETALUIO IPU3HAKOB — KIJIFOUEBBIX
YCJIOBHM ITIOCTPOEHUS BAIMAHON PETPECCUOHHON MOJIEIIN.

3adanus KOMOUHUPOBAHHO20 MUNA, RPEOnOazalouiue 6bl00pP HECKOJIbKUX OMEEM 06 U3
HPeONoIHCEHHBIX

Kakwue 13 mepednciieHHbIX 3JIEMEHTOB MPOSKTHPOBAHUS 0a3bl JAHHBIX HAIPSAMYFO
CIOCOOCTBYIOT MOBBIMIEHUIO Ka4ecTBa M 9()(hEKTUBHOCTH PEIIeHUs 3a/1a4 CTATUCTHYECKOTO
aHanu3a (HampumMep, B R ¢ momomipio dplyr/lm() uim B Python ¢ momorsio
pandas/statsmodels)?

A) Vcnionp3oBaHre EPBUYHBIX U BHEIIHUX KITFOUEH

B) Ilpumenenne nomennsix orpanndennit (CHECK, ENUM, NOT NULL)

C) XpaneHnue Bcex aaHHbIX B oHOM CSV-daiiie 6e3 ucnonbzoBanus CYB]]

D) Hannuwne cornacoBaHHBIX CIPaBOYHUKOB (HAIIPUMED, SUHBIN CIIUCOK PETHOHOB)

E) Otka3 oT HOpManu3aliy B O3y MOJHOHN JIEHOPMaTU3aIlliu

OrtgeT: A, B, D

O6ocHOBaHHE:

A: TlepBuuHbIe W BHEIIHHE KIFOYU 00ECIIEYHBAIOT CCHUIOYHYIO IIEIOCTHOCTh, YTO KPUTUYHO
npu oobeaunennu Tabmuy (JOIN) mis hopMupoBaHUs MOTHONH aHANUTHYECKOH BBHIOOPKH.
be3 HUX BO3MOXHBI TyOJIH, MTPOIYCKH MM HEKOPPEKTHBIC CBSA3H MEXKTY CYIIHOCTSIMHU.

B: JlomeHHBIE OrpaHMYCHHS MHHHMHU3HPYIOT KOJIWYECTBO AHOMAJBHBIX, ITYCTBIX WIIN
HECOTJIACOBaHHBIX 3HAYCHUH (HAmpuMep, BO3PacT = —5), 4TO CHWXKAET TPya03aTpaThl Ha
OUHMCTKY JTAaHHBIX [T€PE]T aHATHU3OM.

D: CornacoBaHHble cripaBoYHUKH (Harpumep, «MockBay, a He «Mck», «r. MockBa» U T.I1.)
00ecnevYnBaT KOPPEKTHYIO TPYIITHUPOBKY U KOAMPOBAHUE KATETOPHAIBHBIX IIEPEMEHHBIX —
HEO00X0MMOE YCIIOBUE JIJIsi TOYHOI'O pacdyéra CTATUCTUK U MOCTPOCHHUS MOIEIICH.
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KOMIIeTeHIIMH

Tect o Teme

3a0anua KOMOUHUPOBAHHO20 MuUnA, npeonoaazarouiue 6blOOP HECKOALKUX OMEemos u3
npeonodcenHbIX

ITpy noAroTOBKE JaHHBIX U3 PENISLUOHHOMN 0a3bl Ui IOCTPOEHUS IOTUCTUYECKON perpeccun
B Python (sklearn.linear model.LogisticRegression) kakue U3 CICAYIOIIUX MPAKTHK
npoexkTupoBanust bl ansroTcs nenecooOpazHbIMuU?

A) XpaHeHne OMHAPHBIX UCXOJ0B (HAIIPUMEP, «COBEPIIMI TOKYIIKY / HE COBEPIIII») B BUJIE
BOOLEAN wunu TINYINT(1)

B) Ucnonb3oBanue pa3aeibHbIX TaOIHIl 1T COOBITHI M XapaKTEPUCTHK KIMEHTOB C YETKON
cBs13b10 uepes ID

C) KomupoBanme kaTeropuaibHBIX NPHU3HAKOB HEMOCPeACTBEHHO B S(QL-3ampoce ¢
nomoibio CASE-BeIpakeHuit

D) OtrcyterBre nHnekcoB 1o noisam, ucnoiaszyemsiM B WHERE u JOIN

E) OGecneuenne yHUKaIbHOCTH 3amuceil o kireHTax B BeiOopke yepe3 PRIMARY KEY
OrtgeT: A, B, E

ObocHoBaHue:

A: KoppexTtabrit Tun ganssix i neneBoit mepemernoit (0/1 mmm TRUE/FALSE) ynpormraer
e HUCIOJIb30BaHWE B MOJAENM 0e3 IONOJHHMTENBFHOIO MPeoOpa3oBaHHS M CHIXKAET PHUCK
OmMOOK.

B: Pasgenenue cymHocTel (KJIMEHTBI <> COOBITHS) COOTBETCTBYET IPHHIHUIIAM
HOpMaJM3allid M IMO3BOJSIET THUOKO arperupoBarh MNPHU3HAKH (HApUMeEp, «IHCIO
MTOCEIICHHI, «CPETHHM YEK»), COXPaHSSI IIETOCTHOCTh JaHHBIX.

E: VYuukanpHOCTh CTpOK B oOyuaromieii BeiOOpke (mo ID kiueHTa) mpemoTBpaliaet
nyOnupoBaHre HaOJIIOJEHNH, KOTOPOE MOXKET MCKa3UTh OLEHKY KO3((QHUIMEHTOB MOAEIH U
3aBBICHTh €€ TOYHOCTb.

3aoanus omkpeIimozo muna ¢ pazeepHymvimM OmeEemoM.

[TouemMy rpaMOTHOE IPOEKTHPOBaHUE 0a3bl JAHHBIX (BKIIOYAs HOPMAIH3ALHIO,
WCTIOJIb30BaHHUE BHEITHHUX KITIOUYEH ¥ JOMEHHBIX OTPaHUYCHUI) SBIISIETCS HEOOXOJUMbIM
YCIIOBHEM JUTSI KOPPEKTHOTO PEUICHUS 3a/]]ad CTATHCTUYECKOT0 aHaIM3a B TAKKUX cpejiax, Kak
R wim Python?

Otger:

I'pamoTHOE TIpOEKTUPOBaHUE OA3bl JaHHBIX 00ECIIEUNBACT [IEIIOCTHOCTh, COTJIACOBAHHOCTh U
MOJIHOTY HCXOJHBIX JaHHBIX, YTO HANpPAMYIO BIHSET Ha JOCTOBEPHOCTh PE3YJIbTaTOB
CTaTUCTHYECKOTO aHaiu3a. Hopmamuzamus ycTpaHseT HW30BITOYHOCT W aHOMAJHMU
OoOHOBJICHUs, TpeJoTBpamias ayOnupoBaHue WHQOpPMAIMM W HCKAKEHHE YaCTOTHBIX
pacrpenencHuil. BHeIIHNE KIIIOYM rapaHTHPYIOT KOPPEKTHBIE CBSA3M MEXIY CYLUIHOCTSIMHU
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(HampuMmep, «KIUEHT — 3aKa3»), YTO KPUTUYHO TpU OOBCAUHEHUM TaOJUI[ s
(dhopMupoBaHUs eIMHON aHanuTU4YecKor BBIOOpKHU. JlomeHHble orpaHuueHus (NOT NULL,
CHECK, ENUM) MHUHUMHU3HPYIOT KOJMYECTBO MPOMYIICHHBIX, ONIMOOYHBIX HIIH
HECOIOCTAaBUMBIX 3HAYEHUM, CHUXKAsA TPYI03aTpaThl HA MPEABAPUTEIBHYIO OUMCTKY JaHHBIX
B pandas wiu dplyr. Be3 3Tux mMep naxe caMbie MPOJABUHYTHIC CTATUCTUYECKHUE TTAKEThI OYIYT
paboTaTh C «IPAHBIMIY WU HEMOJIHBIMU JaHHBIMH, YTO MPHUBEIET K OIMMHMOOYHBIM BBIBOJAM
Y HEBAJIMIAHBIM MOJECIISIM.

3aoanus omkpeIimozo muna ¢ pazeepHymvimM OmeEemoM.

Kak wucnonbp3oBaHue W3MEpPUTENBHBIX MoOJeNel (Hampumep, 3BE3NHOM CXeMBbl) Ipu
MPOEKTHPOBAaHNH 0a3bl AaHHBIX YIPOIIAET U YCKOPSET PEIleHHE 3a]ad OMUCATeNFHOH U
WH(EPEHIIMANBHON CTATHCTUKHU C TIOMOIIBIO MMPOTPaMMHBIX MAKETOB, TAKUX Kak statsmodels,
scikit-learn nnm ggplot2?

Ortger:

3BE3aHAST cXeMa, COCTOSIIAs U3 IEHTPaIbHOW TaOIHIBl (aKTOB M OKPYXKAIOMHX e€ TaOIuIl
n3Mepenwnii (dimensions), cienuaIbHO ONTHMH3UPOBAHA [T aHATMTHYECKHUX 3arpocoB. OHa
MO3BOJIIET OBICTPO arperupoBaTh KOJIMYECTBCHHBIC MOKa3aTesln (HampuUMep, BBIPYYKa,
KOJINYECTBO TPAH3aKLUMH) MO HY>KHBIM KaTeropusiM (PEruoH, BpeMs, MPOAYKT) 0e3 CIOKHBIX
MHOroypoBHeBbIX JOIN-omepamnuii, xapakTepHbIX [UI1 TOJHOCTBIO HOPMAaJIM30BaHHBIX
OLTP-cucreM. DT0 ynpomaet 3KCIOpT «ITIOCKOI CTPYKTYPHPOBAHHOH BHIOOPKH, HJICATEHO
nojxosuied aist 3arpy3ku B DataFrame (Python) mmu data.frame (R). Biaromaps uérkomy
pasfeiCHUI0 METPUK M M3MEPEHMH, aHAJUTUK JIeTKO (OpMHUpYET TMpPHU3HAKU JUIA
OINKMCaTeIbHON CTAaTUCTHKH (CpelHHue, AMCIEPCHH, PAacHpeAcsieHus) U HH(EepEeHIHATbHBIX
mozneneit (perpeccus, ANOVA). Kpome Toro, corjiacoBaHHble H3MEpEHHUs (Hampumep,
€AMHBIH KaJleHJaph) OOECIeUYMBAIOT KOPPEKTHOCTh BPEMEHHBIX M KaTerOpHaJbHBIX
CpPaBHEHMH, YTO OCOOCHHO BaXHO NpPH BHU3yalIM3aluu B ggplot2 Wi HHTEpIpeTaruu
ko3 durmentos B statsmodels.




Kpumepuu OUCHUBAHUA MeEeCm 06020 3a0anus:

Ouenka Kputepuu oneHuBanus
OTJIUYHO oT 90 10 100 % npaBUILHO BHITOJIHEHHBIX 3aJaHUI
XOpo1Io ot 70 10 89 % rnpaBUIIbHO BBIMOJHEHHBIX 3aJaHUI
YA0BJIETBOPUTEJIbHO o1 50 110 69 % npaBUIBLHO BBINOJHEHHBIX 3aJaHUI
Hey0BJIETBOPUTEJLHO | MeHee 50 % npaBUIbHO BBIIOJHEHHBIX 3aaHUN

4.2 TUITIOBBIE NIPAKTUYECKMUE 3AJAHUSA
[TpakTnyeckue 3agaHusl OJDKHBI OTpaXkaTb yMEHHE OOy4aroIerocsi IMPUMEHSTh OCBaMBAEMYIO0 KOMIIETEHLMIO B MPAKTHUECKUX CUTYalMsIX U IpU
peLIEHUH IPOU3BOJICTBEHHBIX 3a/1a4.

Tema Koa n HNupukaTopsl 3aganus K NpaKTHYECKOMY 3aHSTHIO
¢opmyauposka AOCTHKEHHS
KOMIIETEeHIINH KOMIIETEeHIINH
Tema 1. IIK-6 Criocoben | UIIK-6.2 YmeTs: Pacuemmnasn 3aoaua 1.
Buszyanuzanus [IPUMEHSTh IIpumeHsTh METOBI U Br1 mpoexTupyere 6a3y JaHHBIX IJIs1 XpaHEeHUs pe3ynbTaToB ompoca 1000 pecrmoHIeHToB.
JAHHBIX C METOABI U cpelcTBa MPOeKTUpoBaHus | Kaxkablil pecliOHAEHT yKa3bIBaeT:
WCIIONIb30BaHUEM | CpEJICTBA KOMITBIOTEPHOTO e Bo3zpacT (uenoe yucio ot 18 o 90),
MaKeTOB MIPOEKTHPOBAHUS | TPOrPAMMHOIO o 101 («My» mu «K»),
CTaTUCTUYECKOr0 | KOMIIBIOTEPHOrO | oOecredyeHusi, CTpyKTyp e  OIEHKY yoBIeTBOpéHHOCTH (0T 1 110 5).
aHaJln3a. HPOrpaMMHOI0 JlaHHBIX, 0a3 JIaHHBIX, Onpenennte MUHUMAJIBHBI 00bEM TTaMATH (B O6aiiTax), HeOOXOAUMBIN JUIsl XpaHEHUS OTHOH
obecrieyenus NPOTrpaMMHBIX 3aI¥CH, €CIU UCTIOIL30BATh CIEAYIONTNE THUITHI JaHHBIX:
vHTepQeiicoB e TINYINT (1 6aiiT) mist BO3pacTa U OIEHKH,
WIIK-6.3 Braners: e CHAR(1) (1 6aiir) ms moxna.
Hagsikamu

NPOEKTHPOBaHUS 0a3
JaHHBIX

CkonbKo Bcero naMsTH (B kuitodaiitax) morpedyercs 1uia xpanenus scex 1000 3amuceit 6e3
yuéra ciyxeoHor undopmanuu CYB/?

Pemenue:

Opna 3ammck: 1 (Bo3pact) + 1 (o) + 1 (onenka) = 3 Oaiita

1000 3amuceit: 1000 x 3 = 3000 Gaiit =~ 2.93 Kb

Pacuemnas 3a0aua 2.

[Tpu pa3zpabotke API m1s mepegaun JaHHBIX B CTATUCTUYECKYIO CHCTEMY BBI PEIIMIIH
ucnonb3oBath JSSON-dopmat. Kaxmast 3amuch cogepKuT mouist: "id" (11ej0e 4ucio),
"score" (BEIIECTBEHHOE YUCIIO C TOYHOCTHIO 0 IBYX 3HAKOB MOCJE 3amsITON).




Tema Kon n HNapukaTopsl 3agaHus K NPaAKTHYECKOMY 3aHATHIO
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIMH KOMIIeTeHIIMH

[Ipumep 3anucu: {"id": 42, "score": 87.65}

Ornenure CpeHION JUIMHY OJHON 3alIMCH B CUMBOJIAX (C MpoOeaMu v 3HaKaMu
npenuHanus). CKOJIBKO TaKMX 3alMCell MOYKHO TIepenaTh 3a oJuH BbI3oB API, ecimn
orpaHuueHue Ha pazmep orsera — 1024 OaiiTa, a konuposka — UTF-8 (1 cumBoa =
1 GaiiT)?

Pemenue:

JlMHa IpUMEpHOI 3amucu: {"id": 42, "score": 87.65) — 28 cUMBOJIOB = 28
OailT

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

Pacuemnasn 3adaua 3.
s moctpoenust cronbuaroit nuarpamMmsel B ggplot2 (R) umu seaborn (Python) TpeGyercs
TabNIMYHAas CTPYKTYpa NaHHBIX, TIe KaXaas CTpoKa — OT/AeIbHOE HabIroneHe. Y Bac ecTh
JTaHHBIE 0 IpoAaxkax TpEx ToBapoB (A, B, C) B nByx pernonax (Cesep, IOr):
e Tosap A: Cesep — 120, FOr — 80
e Tosap B: Cerep — 90, IOr — 110
e Togap C: Cesep — 70, FOr — 130
CKOJIBKO CTPOK JIOJIKHO OBITh B «JUTMHHOMY (long) dhopmare TaOmuUIbl, MPUTOAHOM AJIS
BH3yasIn3anun?
Ortser:
B anuanOM hopmare kaxxaast komOuHauus «ToBap—Pernon» — otaensHast cTpoka. 3 ToBapa
x 2 pervoHa = 6 HaOroaeHul. [Ipumep CTPyKTYpBHI:

TOBap PeruoH MPOAAKH
A Cesep 120
A Or 80
B Cesep 90
B {0)y 110
C Cegep 70
C Or 130

Ota CTpyKTypa KOPPEKTHO mojajepuBaeTcs QyHKusamMu geom bar() (ggplot2) u
sns.barplot() (seaborn).




Tema

Koa n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

3aganus K NPaAKTHYECKOMY 3aHSTHIO

Pacuemmnasn 3aoaua 4.
Jlst mocTpoeHus TeIIOBOM KapThl Koppensiiuu B Python ¢ momonsio seaborn.heatmap()
WCTIONB3YeTCA KBaJIpaTHAsI MaTPHUIla KOPPEJLIIHA pa3MepoM N X n, TAE N — YUCIIO YUCIOBBIX
MEPEMCHHBIX.
Ecnu y Bac ectb DataFrame ¢ 5 uncnoBeiMu cTtonduamu (x1, x2, x3, x4, x5), CKOJIBKO
3JIEMEHTOB OYyJIET COAEPIKaTh MaTPUIa KOPPEJIAIHA, U CKOJIBKO M3 HAX YHUKAIBHBIX (03
y4éTa IUaroHald U CAHMMETpHH)?
OtBeT:

e Bcero snemenTos: 25

e  VYHHKaIbHBIX HeIHArOHAILHBIX 3JeMEeHTOB: 10
O0ocHOBaHME:
Martpuna 5x5 — 52 =25 »1eMeHTOB.
JlnaroHanb COACPXKUT 5 equHHMIT (KOPPEIIAIUs IIEPEMEHHOHN ¢ caMoii co0oii).
OCTaHI)HI)IC 20 3JICMCHTOB CI/IMMeTpI/I‘IHBI OTHOCHUTCJIIbPHO JUaroHaliu, HOE)TOMy YHI/IKaIII)HI)IX
map: 20 /2 =10.
Nmenno stu 10 3HaYCHUI ONIPEACIISAIOT CTPYKTYPY TEIUIOBOM KapThl, Tak Kak sns.heatmap()
0TOOpakaeT BCIO MATPUILy, HO COJIEPIKATEILHO BAXKHBI TOJIBKO YHHUKAIBHBIC KOPPESIINY.

Tema 2.
Perienue 3agau
CTAaTUCTUYECKOTO
aHaM3a ¢
HCII0JIb30BaHUEM
MIPOTPaMMHBIX
MMaKETOB.

ITK-6 Cnocoben
MPUMEHSI T
METOIBI U
CpeacTBa
MPOCKTHUPOBAHHUSI
KOMITBIOTEPHOT'O
MPOrPaMMHOIO
obecneyeHus

HTIK-6.2 YMeTs:
[TpumeHsATs MeTOABI 1
CpEeJICTBA MPOSKTUPOBAHUS
KOMITBIOTEPHOTO
MPOrPaMMHOTO
o0ecrneveHus, CTPyKTyp
JaHHBIX, 0a3 JaHHBIX,
MIPOTPaMMHBIX
nHTephericon

UIIK-6.3 Bnanets:
Hasbikamu
MPOEKTUPOBaHUs 0a3
JTAHHBIX

Pacuemnasn 3aoaua 1

Tpebyetcs pazpaboTaTh MOIYJb IJIsl aBTOMATHUECKOTO pacuéTa ONMUCaTeIbHbIX CTATHCTHK
(cpenHee, MeTMaHa, CTaHIAPTHOE OTKJIIOHEHHE) TI0 YMCIOBBIM NaHHbIM U3 CSV-daiina.
Kakoit mosxon x npoektuposanuto [10 ciiegyeT NpuMEeHNTh, YTOOBI 00ECTIEYHTH IOBTOPHOE
MCTIOJIb30BaHME KO U JIETKYIO HHTETPALMIO C JPYTUMH MOIYJISIMU?

Ortger:

Crenyet HCIOIB30BaTh OOBEKTHO-OPUEHTUPOBAHHBIH TIOJIX0/1 C BhIJICIIEHHEM Kitacca
StatAnalyzer, ”HKaNCyJIMPYIOILEr0 METObI 3arpy3K1 JaHHBIX U pacuéTa CTaTUCTUK. Jns
o0ecrieyeHus MOBTOPHOT'O UCIIOJIB30BAHUS M PACLIMPSIEMOCTH IPUMEHSIOTCS IPUHIIMIIBI
SOLID, a B3aumMozeiicTBre ¢ PailyioBOH CUCTEMOI BEIHOCUTCS B OT/ACIBHBIN CEpPBUC.
Peanmzarnust MoxxeT ObITH BEIIOTHEHA Ha Python ¢ ncnons3oBannem 6ubroTek pandas n
NumPy.

Pacuemnas 3aoaua 2

[Ipu aHanu3e JaHHBIX HEOOXOIUMO BU3YAIM3UPOBATh paclpeaesieHre MpU3HaKka u
MIPOBEPUTH €r0 HOPMAIBHOCTE € moMollsio kpurepus Llannpo—Yunka. Kak opranuzosats
ApPXUTEKTYPY IPOTPAMMHOTO MOJIYJIsl, YTOOBI OTJEIUTh JIOTUKY aHAJIN3a OT MPEJICTaBICHUS
pe3yapTaToB?




Tema

Kon n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
JOCTHKEHHSI
KOMIIeTeHIIMH

3aganus K NPaAKTHYECKOMY 3aHSTHIO

Ortger:

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

e Model peanuzyer craTrcTUYeCcKe BRIYHCICHHS (Hampumep, aepe3 SciPy);

e View oTBedaeT 3a BU3yanu3aiuio (Harpumep, yepe3 Matplotlib numu Seaborn);

e Controller koopnuHUpPYET B3aNMOAECHCTBHE MEXTY HUML.

o Takas apxuTeKTypa ympoIlIaeT TeCTHPOBaHHE, MOMNCPKKY M 3aMEHY KOMITIOHEHTOB 0e3
W3MEHEHUS OCTAIBHOM 9acTH CUCTEMEI.

Pacuemnas 3a0aua 3.

U3 pensimonHoit 6a3bl qanHbix PostgreSQL Tabmuisr sales (mosst: id, product_id, amount,
sale date) TpeOyeTrcs n3Bnedb cpeqHee 3HaAUSHUE MPOJaXK (amount) 3a OCTeIHUI KBapTal H
paccunTaTh CTaHJApTHOE OTKIOHEeHHe. Kak 3To peann3oBarth ¢ ucnojib3oBanueM 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.
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()




Tema

Kon n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
JOCTHKEHHSI
KOMIIeTeHIIMH

3aganus K NPaAKTHYECKOMY 3aHSTHIO

19.
20.print(f"CpenHee: {mean_sales:.2f}, CTaHgapTHoe OTKJIOHEHMWE:
{std_sales:.2f}")

Pesynbrar (mpumep): Cpennee: 1245.60, CrannaptHoe oTkinonenue: 320.75

Pacuemmnas 3aoaua 4

UYepes REST API (manpumep, https://api.example.com/data) qocTymHbI exeTHEBHBIE TaHHBIE
0 TocemaemMocTH caiita B popmare JSON:

Json

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

TpebyeTcst 3arpy3uth qanHbie 3a ssuBapb 2026 1., coxpanuth ux B SQLite-rabmumy traffic, a
3aTeM BBIUMCIUTD MeAUaHy 1 95%-1 NepLeHTIb YnuCIia IIOCETUTEIICH.

OtBer:

python

1.import requests

2.import sqlite3

3.import pandas as pd

4

6.response = requests.get("https://api.example.com/data?month=2026-01")
7.data = response.json()
8.

10conn = sqglite3.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)




Tema

Kon n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

3aganus K NPaAKTHYECKOMY 3aHSTHIO

17.
18.print(f"Megnana: {median_vis}, 95%-i nepueHtTunb: {p95 vis:.1f}")

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

Pacuemnasn 3a0aua 5

Heo0xoaumo pa3paboTaTh MHOTOKPATHO MCITOJIBL3YEeMbIH MOy b Ha Python ais pacuéra
KOPPENAIUOHHON MAaTPHIIBI 10 YACIOBEIM MaHHBIM U3 CSV-daiina. Kak npuMeHUTH
MPUHIUIIEI TTpoekTupoBanus 110 (Hanpumep, HHKATICYISIIAIO U Pa3/ieiIeHIe
OTBETCTBEHHOCTH ), YTOOBI MOJTYJIb JIETKO TECTHPOBAJICS M MHTETPUPOBAJICS B IPYTUE
MIPOEKTHI?

Pewenue:

[IpumeHnM 00BEKTHO-OPHEHTHPOBAHHOE TTPOSKTUPOBAHIE U BHIJIEITHM OT/IEIBHBIN KIIACC
CorrelationAnalyzer, co0ro1ast IPUHIIKI €TUHCTBEHHON 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.

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.# Ilpumep MCTIOTB30BAHUA

12.analyzer = CorrelationAnalyzer('data.csv')
13.corr_matrix = analyzer.compute_correlation_matrix()
14. print(corr_matrix)

Takoii moaxox o0ecreynBaer:
e ygTKOE pa3/iesICHUE JIOTUKHU 3arpy3Ku JAHHBIX U aHan3a,




Tema

Koa n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

3aganus K NPaAKTHYECKOMY 3aHSTHIO

®  BO3MOYKHOCTH ITOJIMCHBI HCTOUYHHKA JTAHHBIX (Yepe3 BHEAPEHHE 3aBUCHMOCTH ),
e mpocTOTy UNit-recTupoBanus Meroaa compute_correlation_matrix.

Pacuemnas 3a0aua 6
Tpebyetcst co3aaTh KOHCOJIBHOE MPUIIOKEHUE, KOTOPOE:
e 3arpyxaeT JaHHbIE U3 Qaiiia,
e Brmonaser 0a30BbIi cTaTUCTHYECKU aHaNMH3 (CpeiHee, AUCTIEPCHsl, TUCTOrpaMMa),
e CoxpasseT pe3yiabTaThl B OTUET.
Kak cnipoekTupoBaTh apXUTEKTYpPy MPHUIOKEHHUS, YTOOBI 00ECTIeYNTh MacITAOUPYEMOCTh U
NETKYI0 3aMeHy KOMITOHEHTOB (HampuMep, BEIBOJA B (paiii wiu Ha SKpaH)?
Pewenue:
Hcnonp3yem nattepH «CTpaTerus» 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 ~ # crparerust 3arpy3ku
8. self.reporter = reporter # crparerus oTuéra
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)




Tema Kon n HNapukaTopsl 3agaHus K NPaAKTHYECKOMY 3aHATHIO
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIMH KOMIIeTeHIIMH

22.

23.# reporters.py

24.class FileReporter:

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

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

Takast apxuTeKTypa:
®  [O3BOJISIET JIETKO 3aMeHHUTH (popmMaT BXoAHbIX AaHHBIX (CSV — JSON — BJ),
e MoAJepKHUBACT pa3HbIe TUIBI OTYETOB ((aiin, email, BeO-uHTEpdEiic),
®  COOTBETCTBYeT npHHIMNaM ruokoro npoektupoBanus [10 (SOLID, loose coupling).

Kpumepuu OUCHUBAHUA NDAKMUUECKUX 3aHAmMuUI:

Ouenka Kpurepun oueHnBanus

OTJIMYHO BricraBisiercsi, ecnu 00y4aromIuiicsi yMeeT yBA3BIBaTh TEOPHIO C MPAKTHUKOW (pemiaer 3amadd, (GOpMYIHPYET BBIBOIBI,
yMeeT HNOSCHUTH MOITy4YEHHbIE PEe3YyNbTaThl), BIAJAECET MOHATUHHBIM allapaToM, IMOJHO U IIIyOOKO OBJIa/iel]l MaTepruaioM 1o
3aJJaHHOI TeMe, 000CHOBBIBAET CBOM CY)KJCHHS U AT MPABIIIbHBIC OTBETH HA BOIPOCHI MPETIOIaBaTels

Xopo1Io BricTaBisiercs, eciu 0Oy4aromuiicss yMeeT YBSI3bIBATh TEOPHUIO C MPAKTHKOW (pemaer 3aaadu U (GopMyTupyeT BBIBOJBI,
yMeeT MOSCHUTH MOJTy4YEeHHbIE PEe3yNIbTaThl), BIaJAEET MOHATUIHHBIM allapaToM, MOJHO U TITyOOKO OBJIa/ie]l MaTepruaioM o
3aJJaHHOM TeMe, HO COJep)KaHUE OTBETOB MMEIOT HEKOTOPbIE HETOUYHOCTH M TPEOYIOT YTOUHEHHS U KOMMEHTapHus CO
CTOPOHBI NPENOIaBATENS

YAOBJIETBOPUTEJIBHO BI)ICTaBJ'IﬂeTCSI, €CJIn 06y11a101111/11710$1 3HACT W IOHMMACT MaTcpHall II0 3aJaHHOMN TEMC, HO H3JIOKCHUE HCIIOJIHOC,
HCMIOCJICAOBATCIIbHOC, NOMMYCKAOTCA HETOUYHOCTU B OMPCACICHUN HOHHTHﬁ, CTYACHT HC MOXKCT 000CHOBaTh CBOM OTBETHI
Ha YTOYHAIOIIMEC BOMPOCHI MPETIOAaBaTCIIA

Hey/JI0BJIETBOPUTEILHO | BeicTaBisiercs, eciau oOydaronuiics J0mycKkaeT OIIMOKY B ONpeIeIEHUH MOHIATUH, HCKaXaroIue UX CMBICI, O€CIOPSIIOUHO
1 HEYBEPEHHO M3Jjaraer mMarepuai. Jlemaer ommOKU B OTBETAaX HAa YTOYHSIIOIIME BOIPOCHI TpenogaBaTes

4.3. TUTTIOBBIE 3ATAHUS IS KOHTPOJIBHBIX PABOT

KonTponbHble paboThl copepKaT HECKOJIBKO MPAKTUYECKUX 3a/JaHUN 10 MHAUBUAYAJIbHBIM BapHaHTaM, B MOJHOM OOBEME OXBAaThIBAIOIIKX
M3yYeHHBI MaTepual MO YKa3aHHOW TeMme. BBINONHEHHE KOHTPOJIBHBIX DPA0OT MO3BOJSET OMPEICTUTh PEe3yJlbTaT OCBOCHUS KOMIETEHIHMH I10
JUCLUIIIMHE B PAMKAaxX paccMaTpUBaeMOU TEMBI, OLICHUBAEMBII C IOMOIIBI0 COOTBETCTBYIOIIUX UHANKATOPOB JOCTH)KEHHSI KOMIETEHIUH.



Tema Kon n HNapukaTopsl THUIOBOH BAPHAHT KOHTPOJIBLHOM PadoThI
¢opmyauposka JAOCTUKEHUS
KOMIIeTeHIIMH KOMIIeTeHIIMH
Tema 1. K-6 Criocoben | UIIK-6.2 YMmeTs: Koumponvnasa paboma:
Buzyanuzanus MPUMEHSTh [TpumeHATs METOIBI U Kommanust Beaér y4ér nponax B TpEX TaOIMIaX peNsIHOHHON 0a3bl JaHHBIX:
JaHHBIX C METOJIBI 1 cpencTsa npoekTupoBanus | e products (product_id, product_name, category)
HCIIOJIB30BAaHUEM | CPEICTBA KOMITBIOTEPHOTO o sales (sale_id, product_id, sale_date, quantity, revenue)
NaKeToB MPOCKTUPOBAHUS | MTPOrPAMMHOIO e categories (category _id, category_name)
CTaTHCTUYECKOIO | KOMIIBIOTEPHOrO | 0OecredyeHusi, CTpyKTyp
aHam3a. TMPOTPAMMHOTO | IAHHBIX, 623 TAHHBIX, e Crpoektupyiite ER-muarpammy (ommcartenpHo, 0e3 rpaduku): yKaKHTe CYIIHOCTH,
obecreenns [pOrpaMMHBIX aTpubutes 1 CBSI3M MEXKITy TaOIULAMU.
nHTephericon o

Hamumure SQL-3ampoc, KOTOPBIM TMOMydaeT CyMMapHYIO BBIPYYKY IO KaTeropusM 3a
IIOCJIETHUN MECSLL.

Onummre, Kak BBl BU3yalu3WpyeTe 3TH JaHHble B Python ¢ momompio OmOMHOTEKH
matplotlib wmm seaborn, cumteiBas pe3ynbTar 3ampoca depe3 pandas. IlpuBemurte
(parMeHT Koja.

OTtBeT

1

. Onucanne ER-nuarpamMmer:
CymHocth products: comepkutT WHGOpPMAIMIO O TOBapax; CBiA3aH C categories depes
BHEITHHH KITI0Y category — category id (CBSI3b «MHOTHE K OTHOMY»).
CymHoCTh sales: cofep KuT 3amucu 0 mpojaxkax; cBsa3an ¢ products uepe3 product id —
product_id (cBS3b «MHOTHE K OJTHOMY»).
CymrHocTb categories: CIpaBOYHUK KaTeropuid; cesizana ¢ products.

2. SQL-3ampoc (peanonaoxkumM, TeKymas gata — ssapapb 2026 1.):
sql
1.SELECT c.category_name, SUM(s.revenue) AS total_revenue

2
3

.FROM sales s
JOIN products p ON s.product_id = p.product _id

4.JOIN categories ¢ ON p.category = c.category_id

5
6

3

\WHERE s.sale_date >='2026-01-01' AND s.sale_date <= '2026-01-31"'
.GROUP BY c.category_name;

. Buzyanuzanus B Python:

python

1
2

.import pandas as pd
.import matplotlib.pyplot as plt




Tema

Koa n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

THUIOBOH BAPHAHT KOHTPOJIBLHOM PadoThI

3.from sqglalchemy import create_engine

4.

5.engine = create_engine(‘sglite:///sales.db’) # wau apyroii 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 kareropusm 3a siuBapb 2026")
12.plt.xlabel('KaTeropus')

13.plt.ylabel('Bripyuka, py0.")

14 plt.xticks(rotation=45)

15.plt.tight_layout()

16.plt.show()
Kommenrapuit: Takoil moaxoa AeMOHCTPUPYET MHTErPALIUIO0 TPAMOTHO CIPOEKTUPOBAHHON
bJl (mopmanmu3oBaHHOW CTpPYKTYypbl), SQL-aHanWMTHKNM W BH3yalnH3allMd — KIIOUYEBBIC

KOMIICTCHIIMHM B aHAJIN3C JaHHBIX.

Tema 2.
Pemtenne 3amay
CTaTHCTUYECKOTO
aHajii3a
HCIOJIb30BAHUEM
MIPOTPAMMHBIX
MMaKETOB.

IIK-6 Cocoben
MPUMEHSITh
METOIBI U
CpeacTBa
MPOCKTHUPOBAHHUSI
KOMITBIOTEPHOTO
MPOrPaMMHOIO
obecneyeHus

HUIIK-6.2 YmeTh:
[TpuMeHSTh METOIBI U
CpEeJICTBA MPOSKTUPOBAHUS
KOMITBIOTEPHOTO
POTrPaMMHOTO
obecredyeHusi, CTpyKTyp
JaHHBIX, 0a3 JaHHBIX,
MPOTrPaMMHBIX
uHTephericon

Konmponvnasn paboma.
Nmeetcs daiin exam_scores.csv co CTOIOIaMH:
e student_id — uaeHTuduUKaTOp CTyICHTA,
e group — yuebnas rpynmna (A, B niu C),
e score — Oayut 3a 3k3ameH (ot 0 1o 100).
BeinonHute creayromniue IeHCTBHS ¢ UCHoab30BaHueM Python u Oubimorek pandas, numpy,
scipy n/unu matplotlib:
1. 3arpysure JaHHBIC U IPOBEPHTE HATWYNE MTPOITYIICHHBIX 3HAYCHUIH.
2. PaccunraiiTe cpenHmii 0ajut ¥ CTaHAAPTHOE OTKIOHEHHE TI0 KaXKI0W TpyTIIe.
3. TlpoBepbTe ruNOTE3y O TOM, YTO CpelHHE Oayuibl B Tpynmax A u B He paznnuarorcs
CTaTHCTHYECKU 3HAYUMO (MCTIONIB3ylTe t-KpuTepuil CTBIOZCHTA IPU YPOBHE 3HAYUMOCTH
o = 0.05).
4. Tloctpotite boxplot st cpaBHEHHS pacrpeaeneHnit 0aJIoB 0 TPEM TPYIIIaM.

OrtBer:
python
1.import pandas as pd




Tema

Koa n
¢opmyauposka
KOMIIETeHIIM U

HNapukaTopsl
AOCTHKEHMSI
KOMIIeTeHIIMH

THUIOBOH BAPHAHT KOHTPOJIBLHOM PadoThI

2.import numpy as np

3.from scipy import stats

4.import matplotlib.pyplot as plt

5.

6. # 1. 3arpy3ka u npoBepKa IpoIyCcKOB

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

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

9.

10. # 2. OnncaTenpHast CTATUCTHKA 10 TPYIIIIAM

11.group_stats = df.groupby(‘group’)['score'].agg(['mean’, 'std'])
12. print("\nCpenHee u cTaHmapTHOE OTKIOHEHHE 10 Tpyrmam:")
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-cratucruka: {t_stat:.3f}, p-3smauenue: {p_value:.3f}")
21. if p_value < 0.05:

22. print("Pa3nmuuns craTHCTHUECKH 3HaYMMBI (oTBepraem HO).™)
23.else:

24. print("Het ocHoBanuii orBeprats HO (pa3muuust He 3Ha4MMBI).")
25

26 # 4. Buzyanuzanus

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

28. df.boxplot(column='score’, by="group’, ax=plt.gca())

29. plt.title('Pactipenenenune 6as10B 1O rpyrnam'’)

30. plt.suptitle(")

31. plt.ylabel('bamr’)

32. plt.show()

IIpumep BrIBOAA
1.IIponyuiennpie 3HaueHus: 0
2.

3.Cpeanee 1 CTAaHJAPTHOC OTKJIOHCHHUEC 110 I'pyHIIaM:




Tema Kon n HNapukaTopsl THUIOBOH BAPHAHT KOHTPOJIBLHOM PadoThI

¢opmyauposka JAOCTUKEHUS

KOMIIETeHIIM U KOMIIEeTeHIIM U
4 mean  std
5. group
6.A 784 9.2
7.B 751 105
8.C 820 8.7
9

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

11. Het ocroBanuii otBeprats HO (pa3nuuus He 3HAUUMBI).

KommeHnrapuii:

Pemenne neMOHCTpUpPYET KOMIUIEKCHOE IPUMEHEHHE IPOrpaMMHBIX AKETOB IS 3arPYy3KH
JTAaHHBIX, OMIMCATENHbHOTO aHAIN3a, TPOBEPKU CTATUCTHUECKUX THUIOTE3 U BU3YyaTH3aI[ul —
KJIFOUEBbIE HABBIKM ITPU PEIIEHUH 3a/1a4 CTATUCTHYECKOT0 aHAJIN3a B MIPUKJIAJTHOMN cpefe.

Kpumepuu oyenueanua KonmpoavHou padomol:

Ounenka Kputepun onenuBanus

OTJIMYHO BricraBisiercsi, ecnu 00y4aromIuiicsi yMeeT YBS3BIBaTh TEOPHIO C NMPAKTHKOW (pemraer 3agadu, GOpMYIHUPYET BBIBOMBI,
YMEET MOSCHUTD MOJIYYE€HHbIE PE3Y/bTAThl), BJIAJICET OHATUNHBIM allapaToM, IIOJIHO U INIyOOKO OBJa/e] MaTepuaioM I10
3aJJaHHOI Teme, 000CHOBBIBAET CBOU CY)KICHUS U 1aET

IIpaBWJIbHBIE OTBETHI HA BONPOCHI MIPENOIaBaATENS

XOpo1Io BricTaBnsiercs, ecnu oOydaromuiicss yMeeT yBSI3bIBaThb TEOPUIO C MPAKTHUKOHN (pelaeT 3agaud U (pOpMyIHpyeT BHIBOJIBI,
yMeeT MOSCHUTH MOJTY4YE€HHbIE PEe3YyIbTaThl), BIaJeeT MOHATUHHBIM alnapaToM, IOJIHO U TITyOOKO OBIIaE] MaTepHaIoM Io
3aJJaHHOM TeMme, HO COJep’KaHUE OTBETOB MMEIOT HEKOTOpPble HETOYHOCTH M TPeOYyIOT YTOUHEHHS U KOMMEHTapHs CO
CTOPOHBI NIPENOIABATENS.

YAOBJIETBOPUTEJIBHO BI)ICTaBJ'IﬂeTCSI, €CJIn 06y11a101111/11710$1 3HACT W IMMOHMUMACT Marcpual I10 3aJaHHOM TEMC, HO H3JIOKCHHEC HCIIOJIHOC,
HCMIOCJICAOBATCIIbHOC, NOMMYCKAOTCA HETOUYHOCTU B ONPCACICHUN HOHHTHﬁ, CTYACHT HC MOKCT 000CHOBaTh CBOM OTBETHI
Ha YTOYHAIOIIMEC BOMPOCHI MPETIOAaBaTCIIA

HEYAOBJICTBOPUTEJILHO BLICT@.BJ'IHCTCH, CCJIn o6yqa10u11/1171c51 JAO0ITYCKAacT OIIIMOKH B OIIPCACIICHUN HOHHTHﬁ, HCKaXXaromue nxX CMBICI, 6ecnopsm0qH0
1 HCYBCPCHHO M3JIaract MaTCpHrall. JlenaeT OImMOKHY B OTBETaX HA YTOYHAIOIIUE BOITPOCHI MPEIOaBaTCIIA

4.4. TAIOBBIE 3AJTAHUS JIJISI CAMOCTOSTEJIBHOM PABOTHI

CamocTtosTenpHas paboTa BKIIOYAeT B ceds MpopadOTKy TEOPETHYECKOro MaTepuaia, W3Y4eHHE PEeKOMEHIIYyeMOW JIMTEepaTypbl, BBHIOJIHECHUE
MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUH (3aMOJIHeHNE TaOJINII, TPOBEICHHE CPAaBHUTEIHLHOTO aHAIN3a, COCTABIIEHUE CXEM H JIp.), pelIeHNe TPAKTUIECKUX
3a/1a4, CO3JaHKe MPEe3eHTAIN, Haucanue pedeparoB, MOJO00PKa HOPMATHBHOTO U MHOTO MaTepHasa U BBHITIOTHEHUE IPYTHX 3aJaHUi.



Tema Kon u NHaukaTopsbl JOCTHKEHUS KOMIIETEHIIMHU TunoBoe 3a1aHue J1JIsl CAMOCTOSATEILHON padoThI
(popmyuposka
KOMIETEHIINH
Tema 1. ITIK-6. Cnocoben HIIK-6.1 3uars: Pewenue npakmuueckux 3aoau
anyanmaum IIPUMEHATH MeTto Jbl U CPEACTBAa MNPOEKTHPOBAHUA 6as I[aHLI JaHHBIC O IIpoJakax 3a 6 MecAIeB:
JTAHHBIX C METO/IbI U JIAHHBIX Python
HCTIOIB30BaHUC | CPEACTBA HUIK-6.2 YMeTh: l.months = ['AxB", '®eB', 'Map', "Anp', 'Man', 'WioH']
ngjﬁszgzecxor EOP;EILZE:BEEF: ITpumeHsTH METOIBI u cpencrsa | 2- salef = [12?, 135, 150, 140, 160, 170]
0 aHanM3a. HpOFpaMMﬁoro HPOCKTHPOBANHA HOMITLIOTEPHOTO E(?l\i:)polfl TC6HI/(ISHGPIHHH Fpa(l)l/iKtTf?HCHgOCTH rononox MI?ICHHa N
oot omommiy NPOTPAMMHOTO  0GECTICYEHHs,  CTPYKTYP mpto onbnrorexu matplotlib. /lo6aBbre 3aronoBok «llpogaxu o
MecsIam» U MOAMUIIUTE OCH.
JAHHBIX, 0a3  JaHHBIX, MPOTPAMMHBIX Orser:
uHTepdencon Pyth oﬁ
1.import matplotlib.pyplot as plt
2.
3.months = ['AuB', 'deB', 'Map', 'Anp', 'Maii', 'NioH']
4.sales = [120, 135, 150, 140, 160, 170]
5.
6.plt.plot(months, sales, marker='0")
7.plt.title('TIpomaxu o mMecsiam')
8.plt.xlabel('Mecsr')
9. plt.ylabel('TIpomaxu')
10.plt.grid(True)
11. plt.show()
I'padmk mokakeT AMHAMUKY POCTa MPOJIaX 32 ITOJITO/A.
Tema 2. I1K-6. Criocobex UIIK-6.1 3naTb: 3adanue na npoeedeHue CPAGHUMENbHO20 AHAIU3A
Perienue 3anau | npUMEHATH MeToabl M CpeicTBA MPOEKTUpOBaHMs Oa3 | [laHbl 1Ba HeOoibIIMX HAbOpa JAaHHBIX — Bpems (B CEKyHIax), 3a
CTaTUCTUYECKOT | METOJBI 1 JAHHBIX KOTOpPO€ JIB€ TPYIIBI TOJH30BATENEH BBIIONHWIA OJHY M Ty XKe
0 aHaJm3a ¢ cpencTea UIIK-6.2 YMeTh: 3amavy:
HCIIOIL30BaHUE | NIPOEKTUPOBAHUS TTpHMeHATH METOIBI - cpe/icTBa e ['pynma A (omeitHBIC): [45, 48, 50, 42, 47]
M KOMIILIOTEPHOTO NPOCKTUPOBAHUSI KOMITBIOTEPHOTO * IpymmaB (HOBP.IIIKH) - [60, 65’. >8,70, 62]
MTPOTPaMMHBIX MIPOTPaMMHOTO C nomoripio Python (scipy u matplotlib) BeimoHuTe Clieayoiee:
TIAKCTOB. obecrieueHust MPOTPAMMHOTO  0becriedeHMA,  CTPYKTYD 1. PaccuuTaiite cpeHee BpeMs B KasKA0# rpymie.
A@HHBIX, . 6as  MaHHBIX,  MPOTPaMMHBIX 2. TlocrpoiiTe cTOIOYATYIO [UArpaMMy Jiisl CPAaBHEHUS CPETHUX.
untepdeticon 3. Ilposeaute t-TecT © OMpEACIHUTE,

OTJIMYAIOTCA JIA T'PYIIIbI
cratuctudecku 3Hagumo (o = 0.05).




Tema

Koa n
¢opmyauposka
KOMMeETEeHIHH

I/IHIII/IRaTOI)bI JOCTHKCHHUHA KOMIICTCHIINH

Tumnosoe 3a5aHue A1 CAMOCTOATEIbLHON PadoThI

OtgeT:
Python
1. import matplotlib.pyplot as plt
2.from scipy import stats
3.import numpy as np
4
5 # JlanHbIe
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([Tpynma A', Tpynmna B'], [mean_A, mean_B])
16 plt.ylabel('Cpenuee Bpems (cek)')
17 plt.title('CpaBHEeHHE BpeMeHH BBIOJIHEHHS 3a1a4H')
18 plt.show()
19
20 # 3. t-Tect
21t stat, p_val = stats.ttest_ind(A, B)
22 print(f"p-3nauenne: {p_val:.4f}")
23 if p_val < 0.05:
24 print("Paznuyus cTaTHCTUYECKH 3HAYNMEL.")
25 else:
26  print("Pa3nuuns He 3HAUUMBL.")
BriBoanr:
1. Cpennee A: 46.4, Cpennee B: 63.0
2. p-3xauenwue: 0.0021
3. Paznmuuns ctaTHCTHYECKN 3HAUYNMBI.




Kpumepuu OUCHUBAHUA CaAMOCMOAMEIbHOT pa60Mbl:

Ouenka Kpurtepun onenuBanus
OTJIMYHO BBICTABJISIETCS €ClIM paboTa HOCUT HAy4YHO-HMCCIIEI0BATENbCKUM XapakTep, MPOAHAIU3UPOBAH U CHEJIaH CPAaBHUTEIbHBII
aHaJIN3 HECKOJIBbKUX JIMTEPATYPHBIX UICTOYHUKOB, IPUBEACHBI IPUMEPHI
XO0po1o BBICTABJISIETCS. €CJIM [POAHAJIU3UPOBAH M CHEJIAaH CPAaBHUTEIbHBIA aHAIM3 HECKOJBKUX JIMTEPATYPHBIX HCTOYHUKOB,
IIPUBEAECHBI IPUMEPDI
Y/10BJIETBOPHUTEJIHLHO BBICTABJISIETCSl €CJIM NIPOBEJICH CPABHUTEINIbHBINA aHAJIM3 HAYYHO-METOJUUECKOM JIUTEPATyphl, IPUBEAEHBI IPUMEPbI
HEY/I0BJIETBOPUTEIbHO | BBICTABISIETCS €CJIM paboTa MpoluIa IPOBEPKY Ha aHTUILIATHAT U COOTBETCTBYET TPeOOBaHUAM O(OPMIICHUS

4.5. UHAUBUAY AJIBHBIE 3AJJAHUSA JJI5S1 KYPCOBBIX PABOT

KypcoBasi paGoTa mo3BOJs€T BBIIBUTH CTENEHb BiIaJeHUS 0a30BHIMU 3HAHUSIMHU, YMEHUSIMU M HaBBIKAMU, HEOOXOJUMBIMU UId OOy4eHUS, U
OTIPEICNIUTh YPOBEHB BIIA/ICHUSI HOBBIM MaTEPHAJIOM.

[IpuMepHbIe HHIUBUIYATbHBIC 3a1aHHs (TEMBI) I KyPCOBBIX paboT:

Kypcosast pabota He npenycMOTpeHa y4eOHBIM IIJIAHOM

Kpumepuu oyenuganusa Kypcosoit pabomul:

Ouenka Kputepun onenuBanus

OTJIMYHO Conepxanue KypcoBoi paOOThI MOJIHOCTbIO COOTBETCTBYET 3a/laHHUIO, COAEP)KALIEMYCsl B METOJAMYECKMX YKa3aHUAX, U
wiany. [IpeacraBiensl pe3ynbTaThl CTPYKTYPUPOBAHHOTO U JIOTUYECKH MOCIIEI0BATEILHOTO 0030pa JIUTEPATYPHBIX U MHBIX
HCTOYHHUKOB IO TeMe uccienoBanus. CTpyKTypa KypcoBoW paOOThI JIOTHYECKHM M METOAMYECKH BblAep)kaHa. BepHo
oTpesieNieHbl UCXOHbIE JaHHbIE JUIsl pacueToB. Bce aHanmuTHUecKure pacueThl BBHIIIOJHEHBI BEPHO, KOPPEKTHO MPUMEHEHBI
METOJIbl DKOHOMHYECKOTO aHajlu3a, HE HapylleHa METOJWKa aHajau3a IpelMeTa uccienoBaHus. Bce BbIBOABI U
MIpeJIOKEHUsT YOeIUTeNbHO apryMeHTUpoBanbl. [Ipu 3ammuTe KypcoBoi paboThl 00ydaromuiics MPaBUIBHO U YBEPEHHO
OTBEYAET Ha BOIPOCHI IIPErojaBaTels, JAEMOHCTPUPYET TIJIyOOKOe 3HaHHE TEOPETHYECKOro MaTepHualia, CIocoOeH
apryMEeHTHPOBATh COOCTBEHHBIE YTBEPKICHHS M BHIBOJIbI

XOpOo1Io CopepxaHne KypcoBOW pabOThI MOJTHOCTHIO COOTBETCTBYET 3aJaHMIO, COJEpPIKAIIEMYCS B METOJAMYECKUX YyKa3aHUsSX, U
many. [IpeacraBineHsl pe3yabTaThl CTPYKTYPHUPOBAHHOTO U JIOTUUECKH MOCIEA0BATEILHOTO 0030pa IUTEPATyPHBIX U MHBIX
HUCTOYHUKOB MO TeMme uccienoBanus. CTpyKTypa KypcoBOW pabOThI JIOTHUECKH M METOJWYECKH BblIep)kaHa. BepHo
ompe/ielieHbl UCXOIHBIC JaHHBIC JIJIT pacdyeToB. B pacdeTax MOIMyCKalOTCS HE3HAYHMTENbHBIE (HE HMCKaXKarolue OOIIero
UTOTa OIEHKH) TMOTPEIIHOCTH/OMMUOKU. BOJBIIMHCTBO BBIBOJOB M MPENJIOKEHUH apryMEHTHPOBAHO, KOPPEKTHO
MIPUMEHEHBI METOJIbI SKOHOMUUYECKOTO aHalln3a, He HapylleHa METO/INKa aHaJIn3a mpeaMera ucciemaoBanus. OdopmiieHne
KypcoBOil pabOThl M TMOJYYEHHBIE PE3YNbTAaThl B IIEJIOM OTBEYAIOT TPEeOOBAHUSAM, H3JI0OKEHHBIM B METOJUYECKUX
ykazaHusax. IMEroTcsl ojHa-BE HECYIIECTBEHHbIE OMMOKN B MCIOJIb30BAaHUU TEPMUHOB, B MTOCTPOCHHBIX JUArpaMMax H
cxemax, B odopmieHnn Tabnuil. HamnmuecTByeT HE3HAYMTENbHOE KOJIUYECTBO IPAMMATHUECKUX W/WIIM CTHIMCTHYECKHX




omun6Ook. [Ipu 3ammure KypcoBoil paboThl 00ydaromIUcS MPAaBHJIBHO M YBEPEHHO OTBEYAeT Ha OOJBIIMHCTBO BOIPOCOB
IpernoiaBaTensi, JEMOHCTPUPYET XOpolllee 3HaHHE TEOPETHUECKOro MaTepHraia, HO He BCET/ia CIOCOOCH apryMEeHTHPOBATh
CcOOCTBEHHBIE YTBEPXkACHUS U BbIBOJIbI. [Ipy HABOIAIMX BOMpPOCax MperogaBaresis UCTIPaBisieT OIMOKH B OTBETE

YIOBJIETBOPHTEIBHO

ConepkaHue KypCcOBOM pabOTHI MOJTHOCTBIO COOTBETCTBYET 3aJaHUIO, COJICPIKAIIEMYCS B METOJUYCCKUX YKa3aHUSAX, U
miany. Pe3ynbrartel 0030pa JIMTEpaTypHBIX M HMHBIX HCTOYHHUKOB IPEJCTABICHBI HEIOCTATOYHO TIOJHO, HEIOCTATOYHO
JIOTUYHO U IIOCJICAOBaTENIbHO. BEpHO OIpesciieHbl MCXOAHBIC JIaHHBIC IS PacdyeToB, HO MMEIOTCS TIpyOble OIIMOKU B
pacdyetax. ApryMeHTanus BBIBOJOB M TMPEAJIOKEHUN ciabas WIM OTCYTCTBYEeT. ODKOHOMHMYECKHE BBIBOJBI HOCST
KOHCTATHPYIOIIMH (ONMcaTeabHbIN) Xapakrep. VIMEITCS OJHO-ABa CYIIECTBCHHBIX OTKJIOHCHHH OT TpPeOOBaHHWM B
opopmIieHHH KypcoBOW paboThl. I[lomydeHHBIE peE3ynbTaThl B II€JIOM OTBEYAIOT TPEOOBAHUSAM, H3JIOKCHHBIM B
METOJIMYECKUX YKa3zaHWsAX. VIMEITCs OoJHa-IBE CYIIECTBEHHBIX OMIMOKH B HCIIOJ30BAHUM TEPMUHOB, B IOCTPOCHHBIX
quarpaMMax M cxemax. MHOTro TIpaMMaTHYeCKHX W/HMIW CTHIMCTHYECKuX ommmbOok. [Ipu 3ammure KypcoBod pabOThI
oOydJaronuiicss 1onmyckaeT rpyOble OIMIMOKMA MPU OTBETaX HAa BOMPOCHI MpErojaBaTess, JEMOHCTPUPYET ciiaboe 3HaHUE
TEOPETUYECKOr0 MaTepuasia, B OOJBIIMHCTBE CIy4aeB HE CIOCOOEH YBEPEHHO apryMEHTHpPOBaTh COOCTBEHHBIE
YTBEPKJICHUS U BBIBOJIBI

HEYAOBJICTBOPUTEJILHO

Conepxxanue KypcoBoW paOOTbI HE COOTBETCTBYET 3aJlaHHMIO, COJEp)KaLleMycsl B METOAMYECKHX YyKa3aHWsX, MU
mwia"ny. HeBepHO omnpeneneHbl UCXOAHBIE JaHHBIE ISl PACUETOB, HEBEPHO M HE KOPPEKTHO HPUMEHEHBI METO[IbI
HKOHOMHYECKOr0 aHaIN3a. DKOHOMUYECKHE BBIBO/IbI COJIEPKAT HEBEPHYIO IKOHOMHUUECKYIO OLleHKY. ViMeroTcs Oosee 1ByX
CYILIECTBEHHBIX OTKJIOHEHUU OT TpeOOoBaHUU B O(DOPMIICHHH KYpCOBOM pabOThl. BomibIoe KONMMYECTBO CYIIECTBEHHBIX
OomMOOK MO CYTH pabOThl, MHOI'O TpaMMAaTHYECKUX M CTHJIMCTMYECKMX OWMOOK U np. [lomyueHHble pe3ynabTaTbl HE
OTBEUAIOT TPEOOBAHUSAM, M3JIOKEHHBIM B METOJMYECKMX YKazaHusaX. [lpu 3ammre KypcoBoil paOoThl 0oOydarommiics
JEMOHCTPHUPYET cllaboe MOHMMAaHue NMPOrpaMMHOI0 MaTepuaia, CTYACHT He MOXKET 3allUTUTh CBOMU PELICHHUs, IOIYCKaeT
rpyOble akTHyecKre omMUOKM MpU OTBETaX Ha MOCTABJIEHHBIE BONPOCH! WM BOBCE HE OTBeuaeT Ha HuX. Kypcoas pabora
He MpeJicTaBlieHa npenoaasarento. O0ydaronuiics He SBUJICS Ha 3alIUTy KYpcOBOH pabOThI

5. MATEPUAJIBI JIJISI OIIEHKHA PE3YJIbTATOB IPOMEXKYTOUYHOM ATTECTAIIUM
[IpomexyTouHas aTTecTanysi IPOBOIUTCS B popMe 3aUeT.

1.1. Bonpochl k 3a4eTy B cemecTpe 7/
Henocratounasi TOUHOCTh PE3yNbTAaTOB CTATUCTUUECKOTO aHANIM3a U3-3a OTPAHUYECHUN MOJIENel Id alrOpuTMOB
2. CI0KHOCTh MHTEPIPETAINHA CTATUCTUYECKHUX PE3YJIBTATOB U UX IPUMEHEHUS HA TTPAKTHUKE
3. Ommbku pu 00paboTke U aHaIKU3e OONBIINX 00BFEMOB IAHHBIX B CTATUCTUYECKOM MPOTPAMMHOM O0ECTICUeHUH
4. TIpo6yiembl ¢ BEBIOOPOM MOIXOANIAX CTATUCTHYECKUX METOIOB M MX MPABUILHON HACTPOUKON
5. HepocTaTok ruOKOCTH CTATHCTUUYECKOTO MPOTPaAaMMHOT0 00eCTIedeH s IS alanTallii K pa3HOOOpa3HbIM UCCIIEI0BATEILCKIM 3a/1a4aM
6. [Ipo6seMbl ¢ 00ydeHneM U epeodydeHneM MOIeNiel B CTaTUCTUYECKOM MMPOTPAMMHOM 00€CTIeYeHUH




7. OrpaHn4eHus: B BO3MOKHOCTSX BU3yaIM3allMi CTATUCTUYECKHX JIaHHBIX U PE3yJIbTaTOB aHAJIN3a

8. [IpobaeMsbI ¢ Ka4ecTBOM M JOCTOBEPHOCTHIO CTATUCTUYECKUX JaHHBIX, BBOJAUMBIX B IPOrpaMMHOE 0OecreueHne

9. HenmocraTounble cpeacTBa Uit padOThI C MPOIYIIEHHBIMU TaHHBIMHU U @aHAJTU30M BBHIOPOCOB B CTATUCTHYECKOM MTPOrPAMMHOM 00ecTieueHUH

10. OrpanndeHus B CKOPOCTH BBIIOIHEHHS CTATHCTUUECKUX BBIYMCICHUH B TPOTPAMMHOM O0ECTIeYeHUH

11. IIpo6iiembl ¢ MacIITAOMPOBAHNUEM CTATHCTUYECKOTO aHAIHM3a Ha O0JbIINe 00BEMbI JTAaHHBIX

12. HeocTaTok moaep>KK1 BHICOKOTIPOU3BOIUTEIIBHBIX BEIYMCICHUH U MapajlyIeIbHBIX BBIYUCICHHH B CTATHCTHYECKOM ITPOTPAMMHOM 00eCTIeHeHUH

13. I[IpobGiiemsbl ¢ coriaacoBaHUEM PE3YJIbTATOB CTATUCTHYECKOTO aHAIIN3A, MIOYYEHHBIX U3 PA3JIMYHBIX UCTOYHUKOB

14. OrpannueHus B BO3MOKHOCTSX MHTETPAIIMH CTATHCTHYECKOTO ITPOTPAMMHOT0 00eCTIedeH s ¢ APYTUMH HHPOPMAIIHOHHBIMU CHCTEMaMHU

15. Hegoctarounoe yrpaBiieHUE BEPCUSIMHU U KOHTPOJIb U3MEHEHUH B CTATUCTUYECKUX MOCTISAX U aHATIN3E

16. [TpoGemsl ¢ 3aUTON M COXPAHHOCTBIO TAaHHBIX MTPU PabOTE CO CTATUCTHYECKUM IPOrPAaMMHBIM 00eCIeYeHUEM

17. OrpannueHHast moep kKa pasInYHbBIX S3BIKOB ITPOrPAaMMHUPOBAHUS B (HOPMATOB JAHHBIX B CTATHCTUYECKOM IPOTPAMMHOM 00€CIIeYeHUN

18. ITpoGiemsl ¢ pa3pabOTKOI U MOAAEPIKKOM MOIb30BATEIbCKAX PACIINPEHHUH U IJIATMHOB ISl CTATUCTHYECKOTO MPOTPAMMHOTO 00eCTICUeHHSI

19. HegocTaTtok JOCTYMHOCTH M Ka4eCTBa 0OYYAIONINX MAaTePHAIOB U JIOKYMEHTAIUH 110 MCIIOJIb30BAaHHIO CTATHCTUYECKOTO IMPOrPAMMHOT0 00€CTICUSHHS
20. [TpoGnemsl ¢ nHTEpdEHCOM U YI0OCTBOM HCIIOIB30BAHUS CTATUCTUYECKOTO IPOTrPAMMHOTO 00ECIICUSHHUS ISl PA3JIMYHBIX KaTEeTOPHH ITOJIb30BATEIICH.

Kpumepuu OUCHUBAHUA IK3aAMEHa:

Ouenka Kputepuu onenuBanus

OTJIMYHO BricTaBnsiercs, ecnu o0ydaromuMcs MPaBUIbHO U MOJTHOCTHIO PACKPBITO COJEp)KaHUE MaTepuaia B Mpeenax MporpaMMbl,
9E8TKO U HpaBI/IJ'II)HO JOaHbI OHpCHGJ’IeHI/ISI nu paCKpBITO COI[Cp)KaHI/IC HOHS[TI/II\/II, TOYHO HUCITIOJIB30BAHBLI HaquBIG U TCXHHUYCCKHUC
TEPMHHBI, B OTBETE MHCIIOJIBb30BAHBI paHee MPUOOPETEHHBIE TEOPETUUYECKUE 3HAHMS, CAENaHbl HEOOXOIUMBIE BBIBOIBI U
00001IeH s

xopomo BLICTaBJ'I}ICTCH, €Clin O6y‘IaIOIJ_II/IMC$I PaCKpbITO OCHOBHOC COACPIKAHHUC MaT€puajia B IPCACIax IIPOrpaMmbl, JaHBI
OIpPCACIICHUA U PACKPBITO COACPKAHUC HOHSITI/II\/'I, B OTBCTC HCIIOJIb30BAHBI PaHEC HpI/IO6peTéHHI>Ie TCOPCTUUCCKHUEC 3HAHUAA,
CACIIaHbI HeO6XOJII/IM]':>IC BBIBOJbI U O606H_ICHI/I$[, HO MPUCYTCTBYKOT HC3HAYUUTCIIbHBIC HAPYUICHUA B IMOCIICAOBATCIBHOCTU
H3JI0KCHUA, UMCIOTCA OJJHA-IBC HCTOYHOCTH B COACPIKAHUU OTBETA

YA0BJE€TBOPUTECJIBbHO BLICTaBJ'I}ICTC}I, C€ClIn 06y11a10u11/1M051 COJCpIKaHne y‘IC6HOFO MaTepuajlia HU3JIOKCHO (I)paFMeHTapHO, HC BCCraa
MMOCJICA0BATCIIbHO, HE MOaHBI OIPCACIICHHA, HE PACKPBITO COACPIKAHUC HOHHTHﬁ, WJIN OHHM H3JI0XKCHBI C OIHI/I6KaMI/I,
AOMYCKAOTCA OIIMOKH U HETOYHOCTH B HCIIOJHb30BAHHH Haquoﬁ TCPMHUHOJIOTUH, OTCYTCTBYIOT BBIBOJbI U O606H.[CHI/I${ us3
MNpCAbIAYHICTO MaTEpuajia, I BO3MOXHBI OIMOKYU B X U3JI0KECHUU

HEYAOBJICTBOPUTEJILHO BLICTaBJI}IeTC}I, cCiim O6y‘laIOILII/IMCH OCHOBHOC COJCPpIKaHHC yqe6H0r0 MaTcpHrajia HC paCKpbITO, HC HNAKOTCSA OTBCTHI Ha
OCHOBHBLIC BOIIPOCKEI, AJOITYCKAKOTCsA pr6LIe OIMOKHA B OIpECaACIICHUN HOHSITPII;'I, B HCIOJB30BaAHUHU TEPMHHOJIOTUU,
OTCYTCTBYIOT BbBIBOJBI U 0606IJ_I€HI/ISI




6. MATEPHAJIbI 1)1 JTMATHOCTUUYECKOM PABOTHI
3amanus Ui TUArHOCTUYECKOH pabOThl JOKHBI 00ECIIEUYMBATh OIEHKY MOJHOCTHIO MM YaCTUYHO C(HOPMHUPOBAHHBIX KomreTeHIi. Kaxmoe
3aJJaHKe JIOJDKHO OBITh MIPHUBSI3aHO K TOMY WJIM HHOMY UHJIUKATOPY COPMHUPOBAHHOCTH KOMITETCHIIUH.
Ilpu ¢popmupoeanuu 3a0anuii 013 OUAZHOCMUYECKOU PAGOMbL HEOOXOOUMO UCNOIB30BAMb MECHI08ble 3A0AHUS C1EOYIOUUX MUNOE.

Tun 3ananus 1. 3agaHust 3aKPHITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBHSL.

Twun 3aganus 2. 3a;[aH1/1;1 3aKPBITOT'O THUIIA HA YCTAHOBJICHUC MTOCJICA0OBATCIIbHOCTHU.

Twun 3aganms 3. 3a,Z[aHI/I${ KOM6I/IHI/Ip0BaHHOFO TUIIA, IPpEAIoJIararomue BI)I60p OAHOI'O IPAaBUJIBHOI'O OTBETA U3 NPEAIOKCHHBIX

Tun 3aganus 4. 3agaHuss KOMOMHHUPOBAHHOTO TUTIA, IPEATIONATAIONINE BHIOOP HECKOIBKHX OTBETOB M3 MIPEIOKCHHBIX

Tun 3aganus 5. 321,[[8.HI/I$I OTKPBITOI'O THIIA C PA3BCPHYTHIM OTBETOM.

Bce TUIIBI 3aJaHU# TOJKHBI ObITH NnmpeacraBjJacHbl HE MCHEE OTHOI'0O pa3a.

Ne Tema Kon Nuaukarop Tun 3ananue YpoBeHb
n/n 3aHATUS KOMIIeTeHI[UU 3a1aHusA OCBOCHUSI
KOMIIETEHLIUU
Bapuanr 1 Bapuant 2
1. Tema 1. TIK-6 HUIIK-6.1 3adanusa | 1. 3HaHUE TeMbI BU3yaIn3alysl TaHHBIX C 1. 3nanne METONOB M CPECTB NpoekTHpoBanus | ba3zowbrii (1-3
Bﬂgyanﬂg CHOCO6CH 3HaTE: 3aKpblm HCIIOJIb30BAHHUEM ITAKETOB CTATUCTUYCCKOI'O 0a3 JAaHHBIX B COUCTAaHUU C HAaBbIKAMH MHHyTbI)
arus TIPHMEHSTH MeTos! u 020 aHau3a HeOOXOAUMO IS AP HEKTHBHOTO BU3YaJIU3aI[MH C HCIIOJH30BAHUEM MTAKETOB
JAHHBIX C | METOMBI 1 cpecTBa muna na | MPEACTABICHHUS CIOMHEIX KOTHYECTBEHHBIX CTaTHCTHYECKOTO aHAIN3a HEOOX0IUMO JUIs
pe3y/IbTaToOB B HATIISAHON U o0ecrieueHns! eIOCTHOCTH, (P (HEKTHBHOTO
HCIIOJIB30 | CpelCcTBa IPOEKTUPOBA | YCMAHO .
HHTEPIIPETHPYEMOii (hopMe, 4TO 0COOEHHO W3BJICYEHUSI U HATIISITHOTO MPE/ICTABICHUS
BaHHUEM MIPOEKTHPOBaH | HUs 0a3 6/1eHUe
Ba)KHO IPH ITPUHATHN 000CHOBAHHBIX JAHHBIX Ha BCEX dTallaX aHAIMTHIECKOTO IIUKJIIA
[TaKCTOB v AQHHBIX COOMBE | yhpapieHYeCKNX U AHAIMTHYECKHX PEIIEHNH. | — OT XpaHEHHs JI0 IPUHATHS PElIeHHH.
CTaTUCTH | KOMIIBIOTEPHOT MCMEUA | Y craHOBUTE COOTBETCTBHE MEXKITY TUIIOM VcTaHOBUTE COOTBETCTBUE MEKIY MAKETOM
4CCKOro Y BU3yaJIU3aIMy U €€ Hanbosiee MoIXO0IAIIM CTaTHCTHYECKOTO aHaIHu3a 1 (QyHKIUEH,
aHaJIU3a. | MPOrpPaMMHOIO NPUMEHEHHUEM B paMKaxX METO/OJIOTUU UCTIONIB3YEMOH TSI CO3AaHus TpauKoB B
obecrieueHus NPOEKTHPOBAHMS AaHAIMTHYECKUX JalI00PIOB. | COOTBETCTBUM C MPHUHIMIIAMU BH3YaJIbHOTO

Tun ITpumenenue
BU3yaIH3alU
u
A Tucrorpamma | 1 OTto0Opaxxenue
pacrpezeneHus
KaTeropHaIbHBIX
JAHHBIX
b Kpyrosas 2 Iloka3s  COOTHOIICHHUS
JEarpamMma YacTeil K IeIoMy IpH
HEOOIBIIOM qHcIe
KaTeropui
B Jlnarpamma 3 Ananus (hopMbL

MIPOEKTUPOBAHUSI.
ITaxer / OyHKIHA /
oubmmoTexa WHCTPYMEHT

BU3yaJIM3allun

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

b Python 2 | geom_bar()
(Matplotlib)

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

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

Ortger:

(A [s [B [T |




paccesiHust pacrnpeneneHus
(scatter plot) KOJIMYECTBEHHOU
TIepEMEHHOMI
r CronbuaTas 4 BeisiBrieHne
auarpamMmma KOPPETSAIMA  MEKITY
IBYyMsI YHCIIOBBIMA
[epEeMEHHBIMU
Otger:
A b B r
Kurou:
A b B r A
3 2 4 1 3

>
[N ep!
os)
=

Tema 1.
Busyanus
anus
JAHHBIX C
HCTIONB30
BaHUEM
MaKeTOB
CTaTHUCTHU
YECKOTO0
aHajM3a.

IIK-6
Cnocoben
MPUMEHSTh
METOJIbI U
cpencTBa
MPOCKTUPOBAH
us
KOMIIBFOTEPHOT
0
IIPOrpaMMHOI0
obecrnieueHust

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

3aoanus
3aKpLIM
020
muna Ha
yemano
g1eHue
nocneoo
same’ibH
ocmu.

2. YcTaHOBUTE TIPaBHIIBHYIO
MIOCTIeI0BATENBbHOCTh 3TANIOB PAOOTHI C
JAHHBIMH — OT MPOSKTUPOBAHUSA 0a3bl
JAHHBIX 10 BU3YaJIN3aIlUH PE3yIbTaTOB
aHaJM3a C UCIOJIb30BaHNEM CTATHCTHYCCKIX
MIAKETOB

1.0OnpeneneHue CymHOCTEN U CBA3EH,
co3ganue ER-auarpamMmmbl
2.HopMmanu3aiust TabJIUI] U peain3aius
pensanuonHoN cTpykTypsl B CYB/]
3.M3BneueHne U arperanus 1aHHBIX C
nomotibio SQL-3anpocos

4.3arpy3ka JaHHBIX B CpEIy aHAIHU3a
(mampumep, R mmu Python)
5.IHoctpoenne rpadukoB (HarpuMep, ¢
moMotkko ggplot2 mim seaborn) s
WHTEPIPETAINN PE3yIbTaTOB

Ortger:

2. Pacmionoxure B JIOTHUECKON
[I0CJIEI0BATEILHOCTH ACHCTBHSA, KOTOPBIE
BBINOJIHSCT AHAJUTHK IIPU OATOTOBKE
oT4éTa Ha OCHOBE JAaHHBIX U3
CIPOEKTUPOBAHHON 0a3bl, UCTIONB3YSI
MAKEThl CTATUCTHYECKOTO aHAIN3A.
1.IIpoekTrpoBaHue JIOTHYECKONH MOJIENH
0a3bl TaHHBIX C yYETOM OYyAyIINX
AHAJIMTUYIECKUX 3alIPOCOB

2.Peanuzanus puznyeckoit Monenu 6a3bl
JAHHBIX W HAIOJIHEHHE e€ JaHHBIMU
3.OkcnopT BEIOOPKM JTaHHBIX B (popMmar,
COBMECTHMBIN CO CTATUCTUYECKUM MTAKETOM
(CSV, Parquet u 1p.)

4 TlpenBaputenbHas 00paboTKa U
Tparchopmanus gaHHBIX B R/Python
S.Busyanuzanus KIr04eBbIX METPUK C
NpUMEHEHUEM PUHIHUIIOB 3P PEKTHBHOTO
rpauuecKoro 1u3aiHa

OtBer:

Kimrou:
1 [ 2 B | 4 |5 |

Ba3zosbrii (1-3
MUHYTHI)




Tema 1.
Busyanus
arust
JIAHHBIX C
HCIIOJIB30
BaHHEM
MMaKeTOB
CTaTUCTH
YeCcKOoro
aHaJuM3a.

IIK-6
Cnocoben
[IPUMCHSITh
METOBI U
cpeacTBa
IIPOCKTHPOBAH
us
KOMITBIOTEPHOT
0
MPOrPaMMHOTO
obecrieueHus

HUIIK-6.1
3HaTh:
Metonap!
cpencTBa
MIPOCKTHPOBA
HUS 6a3
JaHHBIX

3adanus
KOMOUH
UpOBanH
020
muna,
npeonon
azanowu
e 8blbop
001020
npasuy
HO20
omeema
uz
npeosio
JHCEHHBIX

3. Ilpu pa3paboTKe cUCTEeMbl aHATUTHKU
[IPOAAXX KOMIIaHUS IIJIAHUPYET
BH3YaJIM3UPOBATh IUHAMUKY BBIPYUYKHU TI0
pETMoHaM U KaTeropHsM TOBapoOB 32
nocneaaue Tpu roja. Kakoit moaxon x
TIPOCKTHPOBAHMIO 0a3bI JaHHBIX HanOoJIee
paIMoHaNeH AJis 00ecTicueHUs

3¢ (HEeKTUBHOI MOCIEAYIOICH
Bm3yanm3anud B R wm Python?

A) XpaHeHue BceX IaHHBIX B OAHOM
HECTPYKTYPHPOBaHHOH Tabmuie 6e3
HOpMau3aluu

B) Ucnons3oBanne AeHOpMaIHN30BaHHOMN
«TUTOCKOW» TaOJIHIIBI, CIEUATILHO
MOJTOTOBJICHHOHN JUISl aHATTUTUYECKUX
3armpocoB (Harpumep, B hopmate
3BE3HOM CXEMBI)

C) Ionnast HOpManU3aIys 10 TATOM
HOPMaJIbHOHM (JOPMBI C MHOXECTBOM
CBSI3aHHBIX TaOJIHII

D) Otka3 oT pensiuoHHON MOJIeNN B
MOJIb3y XPaHEHUS! TaHHbIX
uckiounTenbHo B JSSON-daiinax

Otset: B

Ob6ocHoBaHue: 3Be3HASA cXeMa
(neHOpMaNHM30BaHHAS CTPYKTYpa C
(dakTamMu ¥ U3MEPEHUSIMH) ONTHMHU3UPYET
BBIMTOJIHEHHE arperupyroNIuX 3apocoB,
YIPOIIAET U3BJICUEHHE AaHHBIX U
MUHUMU3UPYET c10xkHOCTh JOIN-
oTiepalnii, 4To Mo3BoJIsieT ObicTpee
3arpy>kaTh COIJIACOBaHHBIE HAOOPHI
JaHHBIX B CPeIbl BU3YaIN3alluH
(manpumep, pandas + seaborn wim
ggplot2), obecrieunBasi KOPPEKTHOCTD U
MIPOU3BOJUTEIBHOCTD AaHATUTHUECKUX
rpauKoB.

3. AHAJIUTUK TIOJYYHIT 337129y
BH3YAJIM3UPOBATH YaCTOTY OOpaIeHHIt
KJIMEHTOB T10 THITaM Mpo0JjieM, ¢ pa3OUBKOMA
o MecsiiaM M KaHaJlaM mojaepkku. Ha
KaKOM JTarie MPOeKTUPOBAHMS 0a3bl
JAHHBIX 3aKJIaIBIBAIOTCS PEATTOCHITKA IS
KOPPEKTHOH 1 TMOKOH BH3yalU3allH TaAKKX
JTaHHBIX?

A) Ha stane Beioopa CYB/I (Hammpumep,
MySQL vs PostgreSQL)

B) Ha stamne normueckoro npoeKTHpOBaHUS
— TIPY OIPE/IeNIEHUH CYIIHOCTEH,
aTpuOyTOB U CBs3EH

C) Ha stane gu3udeckoro pasMenicHus
0a3bl JAHHBIX Ha CEpBEpE

D) Ha sTane Hanucanus CKpUNITOB
Bu3yanu3auuu B R mim Python

Otset: B

O6ocHoBanue: FiMeHHO Ha dTarne
JIOTHYECKOTO MTPOSKTUPOBAHUSI
oTpeJieIisieTCsS CTPYKTypa TaHHBIX:
BBIJIETISIIOTCS CYIITHOCTH (HAIpuMep,
«O6pamenuey, «Knuenry, «Kanan
HOJICPIKKNY), UX aTpUOYTHI (BKIFOUas
Jarty, THI ipo0ieMsbl) u cBsizu. [ paMoTHO
CIIPOEKTUPOBaHHASI MOJIETh 00ECTIEYNBACT
MOJTHOTY, HEMPOTUBOPEUYUBOCTH U YA0OCTBO
W3BJICYCHHUS IAHHBIX, YTO HAMPIMYIO
BITUSIET HA BO3MOYKHOCTH TIOCTPOSHUS
TOYHBIX, JIETATU3UPOBAHHBIX U
UHTEPIPETUPYEMBIX BU3YIU3AIHIA C
MTOMOILBIO CTATUCTUYECKUX TTAKETOB.

IToBBEIIIEHHBI
i (3-5 MunyT)




Tema 1.
Busyanus
arust
JIAHHBIX C
HCIIOJIB30
BaHHEM
MMaKeTOB
CTaTUCTH
YeCcKOoro
aHaJuM3a.

IIK-6
Cnocoben
[IPUMCHSITh
METOBI U
cpeacTBa
IIPOCKTHPOBAH
us
KOMITBIOTEPHOT
0
MPOrPaMMHOTO
obecrieueHus

HUIIK-6.1
3HaTh:
Metonap!
cpencTBa
MIPOCKTHPOBA
HUS 6a3
JaHHBIX

3aoanus
KOMOUH
UpOBanH
020
muna,
npeonon
azanowu
e 8blbop
HeCKOIb
KUX
omeemo
6 U3
npeono
JHCEHHBIX

4. Kakue U3 nepeyncieHHbIX
XapaKTePUCTUK IPOESKTUPOBAHNUS 0a3bl
JAHHBIX HANPSMYIO BIMAIOT HA Ka4ECTBO
1 3¢ pekTHBHOCTH MoceayoueH
BU3YyaJIM3allU1 JaHHBIX C
HCIOJIb30BAaHUEM IIAKETOB
CTaTHCTUYECKOT0 aHaju3a (Harpumep,
ggplot2, seaborn, matplotlib)?

A) Hanmaune 9eTko onpenenéHHbIX
BHEIIHUX KJIIOUEH MEXIy TabInnamMu

B) Ucnons3oBaHne OCMBICICHHBIX U
COIJIACOBAaHHBIX HAa3BaHUI CTOJIOLOB

C) llpumenenue cxxaTus JaHHBIX Ha
ypoBae CYBJ]

D) Hopmanu3arus wimm feHOpMaTn3amnus
CTPYKTYPHI B 3aBUCHUMOCTH OT LieJIeH
aHaJM3a

E) Xpanenue Bcex nTaHHBIX B (hopmare
BLOB

[IpaBunwHbIie 0TBETHL: A, B, D
Ob6ocHoBaHue:

A: UeTKkue BHEUIHUE KIHOYH
00ecreYnBaloT KOPPEKTHBIE CBAZU MEKAY
cyurHocTsAMU (Hampumep, «Knnent» —
«3aka3»), 94TO MO3BOJISIET TOUHO
arperupoBath U 00BbEIUHATE JaHHbIE
repes BU3yajlnsanuei.

B: CornacoBaHHbIe 1 TOHATHBIE HA3BaHUS
CTOJIOLIOB YIIPOILAIOT 3arpy3Ky JaHHBIX B
aHanmtuaeckue cpensl (R/Python) u
CHIDKAIOT PHUCK OMIMOOK MPH MOCTPOSHUN
rpaguKoB.

D: Beibop Mexty HopManm3amnuen (s
LIEJIOCTHOCTH) U ICHOpMan3anuen (s
CKOPOCTH aHATUTHYECKHX 3aIPOCOB,
HamnpuMep, B 3BE3THON cxeMe) HapsMYIo
BITUSIET HA IPOU3BOIUTENHHOCTD U
yIOOCTBO M3BJICUYCHHSI TAHHBIX,
HCTOJIb3YEMbIX B BU3YaJIN3AIIH.

4. Ilpy TOATOTOBKE JAHHBIX U3
PEISLMOHHOM 0a3bl AJIsl BU3yalu3alyun
BPEMEHHBIX TPEHIOB (HaIpUMep,
©KEHEBHBIX MPOAAXK) KaKue U3
CIEeAYIOLIUX NEUCTBUN Ha dTamne
IIPOCKTUPOBAHUS WM IOATOTOBKH JAHHBIX
SIBIISTIOTCSI LIEJIeCO00Pa3HbIMU?

A) Co3naHue OTACIbHOM TaOIUITbI-
m3mepenus «Jlaray c arpubyramu (1eHb
He/eH, Mecsl, KBapTal, Ipa3qHUK/HET)
B) Xpanenue natbl Kak TEKCTOBOW CTPOKU
B ITPOM3BOJIBHOM (opmare (Harmpumep, «22
staBaps 2025»)

C) ObGecmieueHue MOTHOTH BDEMEHHOT'O
psana (Bkmrouas mHU 0e3 IMpoax) depes
LEFT JOIN c xanengapHoi TabIuIie

D) HUcnonb3oBaHue TPUTTEPOB IS
ABTOMATHYECKOH BU3yallU3alluid HOBBIX
3anucen

E) IlpumeneHnne TUIOB AaHHBIX
DATE/DATETIME nanst BpeMEeHHBIX METOK
Otser: A,C,E

O6ocHoBaHuE:!

A: Tabnuia-usmepenue «J/lata» (kak 4actb
MU3MEPHUTETHFHON MOJIENN) YIIPOIIIaeT
TPYNIUPOBKY U (pUIBTpALIUIO IO
BPEMEHHBIM [TPU3HAKAM, YTO KPUTHYHO IS
MIOCTPOCHUST OCMBICIICHHBIX BPEMEHHBIX
rpaduKoB.

C: 3anonHeHue MpOIyCKOB B BPEMEHHBIX
psimax (HarmpuMmep, AHel 0e3 mpoaax)
MPEJOTBPALIAET HCKAKEHUE BU3yaTU3aluN
— JNUHEHHbIe TpaguKu OyAyT 0TOOpakaTh
peanbHyI0 TUHAMHUKY, a HE «CKa4KI» M3-3a
OTCYTCTBYIOIINX TOYEK.

E: Mcnonr3oBanue cTaHgapTHBIX
BpeMeHHbIX THIIOB (DATE/DATETIME)
o0ecrnedynBaeT KOPPEKTHYIO COPTHPOBKY,
arperammio 1 COBMECTUMOCTb C (PYHKIIMAMU

IToBBEIIIEHHBI
i (3-5 MunyT)




Busyanu3anuu B R/Python (manpumep,
pd.to_datetime()).

Tema 1 K-6 HIIK-6.1 3adanus | 5. [louemy npu IPOEKTUPOBAHUH Oa3bI 5. Kak ucrons30BaHue H3MEPUTEIBHBIX Broicokmii (5-
Busyanuz | CriocobeH 3HaTh: OmMKpbl | NaHHBIX BAXKHO YUHUTHIBATh OYyIyIIHe Mozenel (Hanpumep, 3BE31HON cxeMbl) Ipu | 10 MUHYT)
arys MPUMEHSTh Metonbl 1 moeo 3a]]a9d BU3YaJIU3alliH, ¥ KaKk OMMUOKK Ha | TIPOCKTUPOBAHHUU 0a3bl JAHHBIX YIIPOIIAET
JaHHBIX C | METOZBI U cpeacTsa muna ¢ | 3Tamne NpOeKTUPOBAHUSI MOTYT MOBIUATh | MPOLIECC BU3YaTH3AlNHU TaHHBIX C
WCTIONB30 | CpelcTBa MPOEKTHPOBA | pa3gepH | Ha Ka4ecTBO rpa)uKoB, CO3JaBacMbIX B R | MOMOIIbIO MAKETOB CTATUCTUYECKOTO
BaHHEM MIPOEKTHPOBaH | HUs 0a3 VMM niu Python? aHalm3a, Takux Kak ggplot2 mium seaborn?
MaKeTOB us TAHHBIX omeemo | OTBert: Ortger:
CTaTUCTU | KOMIIBIOTEPHOT M. [Tpu npoekTupoBannu 0a3bl JAHHBIX 3Bé3HAs cXxeMa, COCTOSIIAst U3
YEeCKOro 0 Ba)KHO 3apaHee YUUTHIBATh HEHTPATLHON TaOIUIlbl (PAKTOB U
aHanmu3a. | MPOrpaMMHOTO AHAJTUTUYCCKUE U BU3yaTH3alMOHHBIC OKpYKaroImux e€ TabIuIl U3MepeHUH
obecrieueHust LIEJIH, IOCKOJIBKY OT CTPYKTYpBI XpaHeHnus | (dimensions), ONTHMU3UPYET BBITOTHEHUE
3aBHUCHUT MOJHOTA, COrJIACOBAHHOCTH U AHAJIMTUYECKUX 3allPOCOB: OHA
JOCTYITHOCTh JaHHbIX. Hampumep, MHHUMU3UPYET CIOxKHOCTh JOIN-
OTCYTCTBHE HOPMaIM30BaHHOU TabiHII | onepanuid 1 obecreynBaeT ObICTPOE
«Bpemst» uim HeKOPPEKTHOE XpaHEeHHe W3BJICYCHUE arpernpOBaHHBIX TAHHBIX C
JIaThl KaK TEKCTA 3aTPyIHSICT TOCTPOCHUE | YETKOW CEMaHTHKOMW (HampuMep, IPOJaKu
BPEMEHHBIX PSIIOB. AHAJIOTHYHO, M0 PETHOHAM, KaTerOpHsM, IEpUoiam). ITO
OyOnupoBaHUe 3HAYCHUH, OTCYTCTBHE MIO3BOJISICT JIETKO 3arpyKaTh
BHEIIIHUX KJIFOUEH MM HECOTJIACOBAHHBIC | CTPYKTYPHPOBAaHHbBIE, FOTOBBIC K aHATIM3Y
Kareropuu (Harmpumep, «MOCKBay U «T. natagperiMel B R vu Python, rie makeTs
MockBay) IPUBOJAT K UCKAKCHUIO Bpojie ggplot2 wiu seaborn TpeOyrOT
arperupoBaHHBIX MOKa3aTeNe u, KaK UMEHHO «IIOCKUX» TaOJIMYHBIX JAHHBIX C
CJIE/ICTBUE, K OITMOOYHBIM BBIBOJIAM Ha SICHBIMH TepeMEHHBIMU. briaromaps sTomy
rpadukax. Takum o0Opa3oM, rpaMOTHOE AHAJTUTHUK TPATUT MEHBIIIC BPEMEHH Ha
MPOEKTHUPOBAHUE — OCHOBA JIOCTOBEPHOM | OYKCTKY W MpeoOpa3oBaHue, a
1 3 HeKTHBHON BU3YyaTH3AIHH. BU3YaJIU3aIMHU TTOJTyYarOTCS TOYHBIMH,
TUOKUMU W UHTEPIIPETUPYESMBIMHU.
Tema 2 IIK-6 UIIK-6.1 Baoanus | 6. 3HaHME TANOB MPOESKTUPOBAHMS Oa3bI 6. 3HaHKe 0COOCHHOCTEH MPOCKTUPOBaHus 0a3sl | Ba3oBbIM 1-3
Pemenue | Crocoben 3HATh: 3aKkpbim | AAHHBIX HEO0X0MMO, OCKOIBKY OHO JAHHBIX HEOOXOIUMO, MOCKOIBKY OHO MHUHYTHI)
3aau TIPHMEHSITh MeTopl 1 020 o0ecrieynBaeT CTPYKTYPHYIO LIEJIOCTHOCTB, 103BOJISIET (POPMUPOBATH CTPYKTYPHUPOBAHHEIE,
CTaTHUCTH METOIbI 1 CpeZICTBa muna 1a COrJIaCOBAHHOCTb U NOCTYIMHOCTDH aHHbBIX, HEMPOTHUBOPCUYMBLIC U 3(1)(1)CKTI/IBHO
YeCKOro CpeﬂCTBa HpOCKTHpOBa yemano YTO HAIIPAMYIO OIpEACIsICT Ka4ueCTBO, HU3BJICKACMbIC Ha60p1,1 JAHHBIX, YTO HAIPSAMYIO
TOYHOCTb U 3(1)(1)€KTI/IBHOCTL peuieHnd 3aaa4 MOBBIIIACT TOYHOCTD, IIPONU3BOJUTCIBHOCTD U
axannsa ¢ HpoeKTHPOBaH HIA 633 erenue CTaTUCTHUYCCKOI'O aHajIn3a C UCII0JIb30BaAaHUEM HUHTCPIIPETUPYEMOCTDb PE3YyJIbTATOB
HCII0JIB30 L AaHHbIX coomee IPOTrpaMMHBIX IMaKE€TOB, TAKHUX KaK Ru CTaTHUCTHYCCKOT'O aHAJIM3a, BBITIOJIHICMOTO C
BaHUEM KOMITBIOTEPHOT MCMeus.




IporpaMm | o Python. YcTaHoBHTE COOTBETCTBHE MEKITY MOMOILBIO TPOrPaMMHBIX TAKETOB, TAKUX Kak R
HBIX HPOrpaMMHOT0 JTaroOM MPOSKTHUPOBAHMUS 0a3bl TaHHBIX U €r0 u Python. YcTraHOBHTE COOTBETCTBHE MEKIY
MaKETOB. obecreueHus BKJIaJIOM B YCIICIIHOE PEIICHHE 3a4a4 0COOCHHOCTBIO TIPOEKTUPOBAHUS 0a3bl TaHHBIX
CTaTUCTUYECKOIO aHAJIN3a C UCIOJIB30BAHUEM | M MPEUMYILIECTBOM, KOTOPOE OHA NAET IIpU
nporpamMMHBIX maketoB (R, Python u np.). pemeHnH 33124 CTATHCTUIECKOTO aHAIIN3a C
Otan Bxnan B MOMOIIBIO IPOrPAMMHBIX IAKETOB.
MIPOEKTHPOB CTaTHCTHIECKHI Oco6EeHHOCTh TpenMyIecTBo st
anust b/l aHaiu3 MPOEKTUPOBA CTaTHCTUYECKOTO
A Konuentyan Ob6ecnieunBaet Hus BJ] aHaIM3a
bHOC LIEJIOCTHOCTb U A Hcnonb3oBan [o3Bomnser
NPOCKTUPOB OJTHO3HAYHYIO W€ THUIIOB KOPPEKTHO CTPOUTH
anwue (ER- HMHTEPIIPETALNIO JaHHBIX BpPEMEHHBIE PSIbI U
MOJIEIh) TIEPEMEHHBIX, DATE/DATE MIPUMEHATH
HCTIOJIb3YEMBIX B TIME byHKIUH
MOJICIISIX BPEMEHHOH
b Jlornueckoe ITo3BossieT TOUHO arperanuu
MIPOCKTUPOB ONPENEIUTD b Co3pmanue ObecrnieunBaer
aHue CYIIHOCTH U CBS3H, BHEIIHUX BO3MOXHOCTh
(pensauoHH HEOOXOIUMBIC JIJIS KITFoueit 6e30I1acCHOTO
as cxema) (dhopmupoBaHUs MEKIY 00BbETUHEHHS
AQHATUTHYCCKUX Tabiunamu (JOIN) nanHbIX 13
BEIOOPOK pa3HbIX CYIIHOCTEH
B dusnyeckoe VYckopser B [pumeneHue CHuxaer
IIPOEKTHPOB H3BJICYCHUC JOMEHHBIX KOJIMYECTBO
aHue Oopmux 00HEMOB OrpaHUYEHUH MPOMYIIEHHBIX MK
(MHIEKCHI, JIaHHBIX, 4YTO (CHECK, aHOMAJIbHBIX
TUIBI KPUTHYHO MPH ENUM) 3HAYCHUA, yIIpoIast
JTAHHBIX) 3arpyske B pandas penoopaboTky
i R r Jenopmanusa Ympomiaer s3kcnopt
r Hopmanuza VYerpaunser LML IS TTOCKOM
11l Ta0JIHIL U30BITOYHOCTD U AHATTUTUYECKU TaOJIUIIBI, TOTOBOM K
AHOMaJINH, X HYK]{ 3arpyske B pandas
MOBBIIIAst KAYECTBO iy data.frame
AQHHBIX JUIA OTBeT:
TOCJIETYIOIIETO A B r
aHaJIN3a
OtBer: Kirou:
A b B r A B r
1 2 4
Kutou:
A b B I
2 1 3 4
Tema 2 IK-6 UIIK-6.1 3a0anus | 7. YcTaHOBUTE MPABHIBHYIO 7. Pacnionoxure B JOTM4ECKOM MOPSAKE Ba3zosnbrii (1-3
Penienue Cnooco0en 3HaTh: 3aKpvIim TI0CJIEJOBATEIILHOCTDH TAllOB pa60TI:-I c JeMCTBHS, 00eCTICYNBAIOIINE KOPPEKTHOE MHHyT])I)
3a1a4u IIPHMEHSTH MeTos! 1 020 JAHHBIMUA — OT TIPOEKTUPOBAHUS Oa3bl pEILICHUE 3a1a4U PETPECCUOHHOIO aHAIM3a Ha

JAaHHBIX 10 BBIITOJTHCHHUSA CTATUCTHYCCKOI'O

OCHOBC JJaHHBIX M3 KOpHOpaTHBHOﬁ 0askl.




CTaTUCTU | METOIbI U CpencTBa muna Ha | aHalu3a C UCHOJIb30BaHUEM MIPOrPaMMHBIX 1.ITpoextrpoBanue TabauLb! HaKTOB U
4EeCKOTO cpezcTBa IPOEKTHpPOBa | ycmarno | Makeros (Hanpumep, R wim Python). U3MepeHnH ¢ y4€ToM OyIyIInX aHATUTHYECKUX
AHAIN3a C | IIPOCKTHPOBAH | HUs 0a3 qnenue 1.Onpenencare npeaMETHON 06naulcm "o MIPU3HAKOB (HATIPUMED, «IOXOI», «PETHOHY,
HCIIONB30 | mst JAHHBIX nocnedo | BPUIBICHHE KIOYCBBIX CYNIHOCTEH U CBS3CH «mara)
BAHIEM KOMITBIOTEPHOT P (moctpoenune ER-moznemm) 2.006ecrieueHne IEJIOCTHOCTH JaHHBIX depe3
2.Pa3paboTka pensuoHHON CXEMBI: orpannueHus (NOT NULL, FOREIGN KEY,
TporpamMm | 0 ocmu HOpMAIT3aIHsl, ONIPEIeIICHIE TEPBUIHBIX U CHECK)
HBIX HpOrpaMMHOI0 BHEIITHHUX KIFOUCH 3.OKCHOpT MOArOTOBICHHOTO HA0Opa JaHHBIX B
aKeTOB. | ObeCIeuCHNs 3.Peanusanus Gpuznyueckoit monenu BJ1 B dopmar CSV unu npsimoe noakimoueHne K 5]
CVYB/l 1 HanosIHEeHUE NaHHBIMU u3 Python/R
4./3BneveHue peneBaHTHON BEIOOPKH C 4.IlpenBapurenbHas 00pabOTKa JaHHBIX
nomoisio SQL-3ampocos (0OpaboTKa MPOIMYCKOB, KOJTHUPOBAHUE
5.3arpy3ka JaHHBIX B Cpey aHaIHu3a KaTeropuit) B cpejie CTaTUCTHUECKOTO aHalu3a
(mampumep, B pandas DataFrame um R 5.IlocTpoeHue U UHTEPIIPETALUSA
data.frame) 1 BBINIOJIHEHNE CTATUCTUYECKUX PETPECCHOHHOI MOJIENH C HCIIOIB30BaHUEM
pacaéroB makeToB (statsmodels, scikit-learn, Im() B R)
OrtBer: OrtBer:
(1 T2 3 T4 s [1 [2 E [ 4 5 |
Tema 2 IIK-6 UIMNK-6.1 3aoanus | 8. AHATUTHK IJIAHUPYET MPOBECTU 8. [pu perieHun 3aqauu JTMHEHHOM perpeccuu B | [TIOBBIIIEHHbI
Pemenne | Criocoben 3HATh: KOMOuH | KIACTEPHBIN aHAIU3 KIMEHTOB HA OCHOBE MX R (Im()) aHanuTuKy HeOOXOAUMO UCIIONB30BATh | jf (3-5 munyT)
3a1aq TIPHMEHSTh MeTobl U upogany | MOKYNATENbCKOTO TOBE/ICHHS. Kakoil monxon | maHHBIE O Mpojakax, KIMEHTaX U PEKJIaMHBIX
CTATHCTH | METOMBI H cpecTBa 020 K IPOEKTHPOBAHUIO 0a3bl JAHHBIX Hanboee KamnaHuax. Ha kakoM 3Tare npoeKTUpOoBaHHS
parmoHaneH i o0ecTiedeHNs] KOPPEKTHOCTH | 0a3bl JAHHBIX 3aKJIABIBAIOTCS OCHOBBI JJIS
YECKOro cpeacrtBa IIPOCKTHUPOBA | muna, o
1 3((HEKTUBHOCTH 3TOTO aHAJIN3a MIPU KOPPEKTHOTO (hOPMHUPOBAHMUS PETPECCHOHHOMN
aHalM3a ¢ | MPOEKTUPOBaH | HUA 0a3 npeonon nocnenyiomeii pabore B Python (c BIGOpKH?
UCHOMB30 | M AaHHBIX aeaiomyu | yenonp3osanmeM pandas u scikit-learn)? A) Ha stamne BriOopa ammapaTHOTO
BaHHEM KOMIIBIOTEPHOT € 66100p | A) Xpanenue Beex coGbITHIl B OIHOI obecrnieuenust cepepa CYB/I
nporpaMm | o 00HO020 HECTPYKTYpUPOBaHHO# Tabmuie O6e3 BHeHUX | B) Ha aTame mormgeckoro mpoeKTHPOBAHUST —
HBIX IIPOrPaMMHOTI0 npasulb | KIroden TIPY OTIPEJICIICHUH CYITHOCTEH, aTpHOyTOB 1
MMaKETOB. oOecrieyeHus HO20 B) Ucnonb30Banne MOJTHOCTHIO CBsI3eH
omeema | HOPMAIM30BaHHOW MOJEIH 10 MATON C) Ha sTane HanucaHus CKpUITa BU3yaIn3aluu
uz HOpMaJIbHO# (hOpMBI B ggplot2
npedno C) Ilpumenenue )ICHOpMaJ:l.I/ISOBaHHOﬁ D) Ha stamne HacTpo#KH pe3epBHOTO
scennne | CTPYKTYPBI (HammpuMep, 3BE3THON CXEMBI) € KONHMPOBaHUS 0a3bl TaHHBIX

LEHTpaIbHON Tabnuiei GakToB u
m3Mepenusmu «Knuent», «ToBapy, «Bpems»
D) OTtka3 ot pessiqMoOHHON MOJIENH B MOJB3Y
XpaHeHHs AaHHbIX ToJbKo B JSON-(daiinax
Bribepure oanH paBUIIBHBIH.

Ortser: C

Bribepure ouH NpaBUIIbHBIA OTBET.

Otset: B

O6ocHoBanue: FIMeHHO Ha 3Tare JOrH4ecKoro
MIPOEKTUPOBAHUS ONIPEIEIISIETCS, KaKue
repeMeHHbIe (aTpuOyThl) Oy YT JOCTYITHBI IS
aHaJIM3a, KaK OHU CBsI3aHBI MEXIY OO0 M Kak




OOocHoBanue: 3BE31Has cxemMa o0ecreynBaeT
OayaHC MEXAY LEIIOCTHOCTBIO TAaHHBIX U
MIPOU3BOAUTEIBHOCTBIO AHATTUTHUECKUX
3anpocoB. Tabnuma GpakToB comepKuT
KOJINYECTBEHHBIE METPUKH (HAIIpUMeEp, CyMMa
MOKYTIKH, 9acTOTa), 3 U3MEPEHUS —
Ka4eCTBEHHbIE IPU3HAKY (PETHOH, BO3PACT,
KaTeropus ToBapa). DTO MO3BOJIAET JIETKO
arperupoBarth JIaHHBIE 110 KIIMEHTaM H
(hopMHpOBaTH TOTOBBIA HAOOP MPU3HAKOB IS
Kiactepuzanuu B pandas. B otianune ot
noJHOM HopManu3anuu (B), kotopas TpeOyeT
MHoxkecTBa JOIN-3ampocoB, uiu
HECTPYKTYPHUPOBAaHHOTO XpaHeHHs (A, D),
3BE3[[HASA CXEMa YIPOIIAET SKCIIOPT
«TUTOCKOM» TabIHIIBl, HEOOXOUMOH TS
JITOPUTMOB MAIIMHHOTO 00ydYeHNSI.

OyayT 00beIUHATHCS (Yepe3 BHEIIHUE KITFOUH).
Hampumep, eciiu CBSI3b MEXAY «IPOJIAXKE» 1
«pEKIIaMHOM KaMITaHUEN» HE MIPELyCMOTPEHA,
COOTBETCTBYIOILUN NPEIUKTOP OKAXKETCS
HEJOCTYIIEH, YTO UCKA3UT Mozeib. ['paMoTHas
JIOTUYECKasi MOJEIb FApaHTUPYET MOJTHOTY,
HEIIPOTUBOPEYUBOCTD U OJTHO3HAUHYIO
HMHTEPIPETALMIO IPU3HAKOB — KIIFOUEBBIX
YCJIOBUI IOCTPOEHUS BAJIMIHOMN
PETPECCUOHHON MOJENH.

Tema 2
Pemenne
3aJad
CTaTUCTH
YECKOTO
aHajau3a
HCITIOJIB30
BaHHEM
MporpamMmm
HBIX
MMaKEeTOB.

IIK-6
Crnocoben
MPUMEHSATh
METOIBI U
cpezicTBa
MTPOCKTHPOBaH
us
KOMITBIOTEPHOT
o
MPOrPaMMHOTO
ob0ecrieyeHus

HIIK-6.1
3HAaTh:
MeTonpl 1
cpencTBa
MIPOEKTUPOBA
Hug 0a3
JTaHHBIX

3adanus
KOMOUH
uposamt
020
munda,
npeono
azarowu
e gblbop
HeCKOlb
KUX
omeemo
6 U3
npeoo
HCEHHBIX

9. Kakve U3 nepeuncieHHbIX SJIEMEHTOB
MIPOCKTUPOBAHUS 0a3bl JAHHBIX HAMPSMYIO
CIIOCOOCTBYIOT MOBBILICHUIO KaYeCTBa U

3¢ (GEeKTUBHOCTH PEUICHUS 33134
CTaTHCTHYECKOTo aHanu3a (Harnpumep, B R ¢
nomorupto dplyr/lm() wiu B Python ¢
nomorikio pandas/statsmodels)?

A) Hcnonp30BaHue IEPBUYHBIX U BHEITHUX
KIIIO4eH

B) [IpumeHeHne TOMEHHBIX OTpaHUICHUI
(CHECK, ENUM, NOT NULL)

C) XpaneHue Bcex MaHHBIX B oqHOM CSV-
(aiine 6e3 ucronp3oBanust CYB]]

D) Hannume corsiacoBaHHbIX CIIPaBOYHHUKOB
(HampuMep, eIUHBIN CIIMCOK PETHOHOB)

E) OTka3 oT HOpMaIM3aluuu B MOJIB3Y IMOJHON
JICHOpMAaJIN3AN

OtBet: A, B, D

O0ocHOBaHue:

A: TlepBUUHBIE U BHEIIHUE KIIIOUU
00ecreunBaloT CCHIIIOYHYIO IIEJI0CTHOCTD, YTO
KPUTUYHO 1pH 00beanHeHun tabmmi (JOIN)
JUtst GOpPMHUPOBAHMS TTOJTHOM aHAJTUTHYECKOM
BBIOOPKH. be3 HuX BO3MOXKHEI 1y0iH,
IIPOITYCKH MJIM HEKOPPEKTHBIE CBSI3U MEXIY

9. Ilpu HOATOTOBKE TaHHBIX U3 PENSAHOHHON
6a3bl 1J1s1 TOCTPOEHUS JIOTUCTUIECKOM
perpeccuu B Python
(sklearn.linear_model.LogisticRegression)
KaKHe U3 CIeIyIOIUX MPaKTUK
npoextuposanus b/l sBnsroTcs
1esnecooopasHpIMu?

A) XpaHeHune OMHApPHBIX UCXOJOB (HAIpUMED,
«COBEPIINJ MOKYIIKY / HE COBEPIINI») B BHJE
BOOLEAN mm TINYINT(1)

B) Mcnone3oBanue pazaenbHBIX TaOIHIT 15
COOBITHII N XapaKTEPUCTHK KIMEHTOB C YETKOH
cBsA3bI0 uepes ID

C) KonmposaHue kaTeropuaibHbIX IPU3HAKOB
HerocpeacTBeHHO B SQL-3ampoce ¢ moMoIbio
CASE-BbIpaxkeHmii

D) OtcyTcTBUE HHIIEKCOB TIO TOJISIM,
ucnonpzyemsiM B WHERE u JOIN

E) Obecnievuenne yHUKaIBHOCTH 3aUCEH O
KIMeHTax B BeIOOpke uepe3 PRIMARY KEY
OtBer: A, B, E

O6ocHOoBaHuMe:

A: KoppeKTHbIil TUIl JaHHBIX JUIs LEAeBOH
nepemennoii (0/1 i TRUE/FALSE)
yInpolnaer e€ MCIoIb30BaHue B MOJIEIH 0e3

IToBBINIEHHBI
i (3-5 MuHyT)




CYLIHOCTSIMH.
B: JloMeHHBIC OTpaHUYCHUSI MUHUMHU3UPYIOT
KOJIMYECTBO aHOMAJIBHBIX, ITYCTHIX FITH
HECOTJIaCOBaHHBIX 3HAYCHUH (Hampumep,
BO3pacT = —5), YTO CHIKAET TPYA03aTPATHI HA
OYHUCTKY NAaHHBIX IIepe/l aHATTU30M.

D: CormacoBaHHBIE CTIDAaBOYHHUKH (HATIpUMED,
«MockBay, a He «Mck», «r. MoCkBa» | T.I1.)
00eCIeYnBarT KOPPEKTHYIO TPYIIIUPOBKY U
KOJHMPOBaHUE KATErOPUATLHBIX MEPEMEHHBIX
— He00X0AUMOE YCJIOBHE JJIs1 TOUHOTO
pacuéTa CTAaTUCTHK U IOCTPOCHUS MOJICIICH.

JIOTIOJIHUTENIBEHOTO TPeo0pa3oBaHust U CHIXKAET
PHCK OLTHOOK.

B: Paznmenenne cymiHoCTe! (KIIMEHTHI <>
COOBITHSI) COOTBETCTBYET NPHHIATIAM
HOPMaJIN3ali1 U TI03BOJISIET THOKO
arpernpoBaTth NPU3HAKHU (HATIPUMED, «IHCIIO
MTOCEMICHU», «CPEAHNN YeK»), COXPaHSII
LETOCTHOCTh JAHHBIX.

E: YHHUKaIBbHOCTB CTPOK B 00y4aroIei
BbIOOpKE (110 ID KiIMeHTa) nmpeaoTBpalaeT
IyOnupoBaHHe HAOIOICHHI, KOTOPOE MOKET
WCKa3HTh OLIEHKY KO3((HUINEHTOB MOAEIU 1
3aBBICUTb €€ TOUHOCTb.

10

Tema 2
Pemenmne
3aja4
CTaTHUCTHU
YECKOI'0
aHaimM3a ¢
HCII0JIb30
BaHHEM
porpaMm
HBIX
MMaKETOB.

IIK-6
Cnocoben
IIPUMEHATD
METOJIbI U
cpencTBa
MPOCKTUPOBAH
us
KOMITBIOTEPHOT
0
IIPOrPaMMHOI0
obecrieueHust

HUIIK-6.1
3HaTh:
MeTonpl 1
cpencTBa
MIPOEKTHPOBa
HHs 6a3
JAHHBIX

3aoanus
OMKpbL
mozo
muna c
paseepu
ymolm
omeemo
M

10. ITouemMy rpaMOTHOE IPOEKTHPOBAHHE
0a3bl JaHHBIX (BKIIIOYasi HOPMAIH3ALHIO,
HCTIONIb30BaHNE BHEIIHNX KITIOUEH U
JIOMEHHBIX OT'PaHUYEHHH) SBISIETCS
HEOOXOANMBIM YCIIOBHEM I KOPPEKTHOTO
pelIeHus 3aJa4 CTAaTUCTUYECKOT0 aHAIIN3a B
TakHX cpenax, kak R mmm Python?

Ortser:

I'pamoTHOE MpoeKTUpOBaHUE Oa3bl JaAHHBIX
o0ecnednBaeT [eJI0CTHOCTh, COTIACOBAHHOCTD
U TIOJIHOTY MCXO/HBIX JJAHHBIX, YTO HAPSAMYIO
BJIMSAET Ha JOCTOBEPHOCTh PE3yJIbTAaTOB
CTaTUCTHYECKOTo aHanu3a. Hopmanusanus
yCTpaHseT H30BITOYHOCTh U AaHOMAITUH
OOHOBIICHNS, IIPEAOTBpalias AyOImpoBaHue
nH(OopManny 1 NCKA)KEHHE YaCTOTHBIX
pacnpenenenuid. BHennue kitoun
TapaHTHPYIOT KOPPEKTHBIE CBSI3H MEXKITY
CYIIHOCTAMH (Hapumep, «KJIHEHT — 3aKa3y),
YTO KPUTHUYHO NIPH 0OBETMHEHUH TaOIHIL 115
(hOopMUpPOBAHUS CIUHON aHATMTUIECKOI
BbIOOpKH. [lomenHble orpanndenus (NOT
NULL, CHECK, ENUM) MUHUMH3HPYIOT
KOJIMYECTBO MIPOMYIICHHBIX, OIINOOYHBIX FITH
HECOINOCTaBUMBIX 3HAUEHUIl, CHIKAs
TpyZAO3aTpaThl HA MPEABAPUTEIBHYIO OUHCTKY
naHHBIX B pandas uiu dplyr. bes atux mep
Jla’ke caMble IPOJIBUHYThIE CTATUCTHYECKHE
MaKeThl OyyT paboTaTh C «TPSI3HBIMIY HIH
HEMNOJHBIMH JAHHBIMU, YTO IPUBEAET K

10. Kak ncnonp30BaHie U3MEPHUTEIBHBIX
Mojenel (HanmpuMep, 3BE3XHON CXEMBI) IIpU
MIPOEKTUPOBAHUH 0a3bl JAHHBIX YIPOIIACT U
YCKOPSIET PEIIeHHE 3a/1ad ONHCATEIbHON 1
nH(EpEeHINATEHON CTATUCTHKN C IOMOIIBIO
MIPOTPaMMHBIX [TAKETOB, TAKMX Kak statsmodels,
scikit-learn wmui ggplot2?

OtBer:

3BE3HAsI CXeMa, COCTOSIIAs U3 LIEHTPAILHOM
TaOIHUIBI (PAKTOB M OKPYKAIOMIUX € Ta0JIHUIL
u3MepeHuit (dimensions), creraIbHO
ONITUMHU3UPOBaHA ISl aHATUTHYECKUX
3anpocoB. OHa MO3BOJISIET OBICTPO
arpernpoBaTh KOJIMYECTBEHHBIE TOKA3aTEIH
(HanpuMep, BBIpyUKa, KOJHMYECTBO TPAH3AKIIMH)
T10 HY>KHBIM KaTeTOpHsM (pErvoH, BpeMs,
MIPOJYKT) O€3 CIIOKHBIX MHOTOYPOBHEBBIX
JOIN-onepanwmii, XxapaKTEpHBIX IS TOTHOCTHIO
HopManm3oBaHHEIX OLTP-cuctem. 310
YIPOIIAET 3KCIOPT «ILITOCKOW
CTPYKTYPHUPOBAHHOMN BBIOOPKH, HJIEaJIBHO
noaxoAsuiei ans 3arpy3ku B DataFrame
(Python) mmu data.frame (R). braronmaps
YETKOMY Pa3JeNICHUIO METPUK U U3MEPEHHH,
AQHAINTHK JIETKO (OPMHUPYET MPU3HAKH JJIS
OIMCaTENbHOM CTaTUCTHKH (CpeqHuE,
JMCTIEPCHH, PACIIPEICIICHHS) 1
nHpepeHanbHBIX Mozesel (perpeccus,
ANOVA). Kpome Toro, coriiacoBaHHbIe
n3MepeHus (HarpuMmep, eANHbBII KaleH1aph)




OIIMOOYHBIM BbBIBOJIaM U HCBAJIMAHBIM
MOICIAM.

00ecreynBalOT KOPPEKTHOCTh BPEMEHHBIX U
KaTeropHabHBIX CPAaBHEHHUH, YTO OCOOECHHO
Ba)KHO IIPU BU3YyallM3alliu B ggplot2 mim
HHTepHpeTanuu ko3¢ ¢urrenTos B statsmodels.

11 | Tema 1. IIK-6 HUIIK-6.2 Pacuem | 11. Bel mpoektupyeTe 60a3y JaHHBIX I 11. Ipu pa3padorke API nns mepemayun Broicokmii (5-
Buzyanuz | Cnocoben YMerTs: Has XpaHeHus pe3ynbraToB onpoca 1000 JIAaHHBIX B CTaTUCTUYECKYIO CUCTEMY BbI 10 MmunyT)
anus MPUMEHSTh [Mpumenste | 3adaua | pecioHAeHTOB. KaXkaplii pecrioHeHT pemmn ucnonb3oBats JSON-popmar.

JaHHBIX C | METOIBI U METOJTBI U YKa3bIBaeT: Kaxxnas 3anmce comepkut moss: "id"
KCIIONB30 | CpeIcTBa cpencTBa * Bo3pacT (1esoe yuciio ot 18 1o 90), (emoe uwmco), "score" (BEIICCTBEHHOES
BaHUEM MPOEKTHPOBaH | MPOCKTUPOBA * oJ («M» uim «K»), YHCIIO C TOYHOCTBIO JI0 IBYX 3HAKOB MOCIIE
MaKeTOB us HUSA * OIICHKY yZIOBJIETBOpEHHOCTH (0T 1 710 5). | 3amsaroii).
CTaTHCTH | KOMITBIOTEPHO | KOMITBIOTEPH Onpenenute MUHIMATBHBIN 00bEM [Ipumep 3amucu: {"id": 42, "score": 87.65}
YeCcKOro ro oro namsITy (B 0aiiTax), HEOOXOUMBIH AJIs O1neHuTe CPEeIHION JUIMHY OJHOM 3aIucH B
aHalu3a. | NPOTrPaMMHOTO | IPOTPaMMHO XpaHEeHUs OJHOMN 3aIUCH, eClIn cUMBoOJIax (c mpobenaMu v 3HaKaMH
obecnedeHust | ro WCIIONIF30BATh CIEAYIOIINE THITHI TaHHBIX: | TpenuHanus ). CKONBKO TaKuX 3armceit
o0ecrieyeHusl * TINYINT (1 Gaiit) 1uist Bo3pacrta u MOJKHO TepesiaTh 3a oAuH BbI3oB AP, ecnu
, CTPYKTYp OLICHKH, orpaHuueHue Ha pa3mep orBeta — 1024
TAHHBIX, 0a3 * CHAR(1) (1 Gaiit) mis mona. Oaiita, a kogupoBka — UTF-8 (1 cumBon =
JAHHBIX, CKOJIbKO BCEro MaMsATH (B KHIIOOaiTax) 1 Oaiit)?
MIPOrpaMMHBI notpedyeTcs st xpaneHus Bcex 1000 Pemenue:
X 3ammcelt 06e3 yuéra ciry:keOHOH Jnmaa npumepHoit 3anmcn: {"id": 42,
uHTepdeiico nHpopmanuu CYB/1? "score": 87.65} — 28 cumBosOB = 28 OalT
B Peenue: Makcumywm 3anuceii: 1024 / 28| = 36
Opna 3amnucek: 1 (Bo3pact) + 1 (o) + 1 3anuceit
(omenka) = 3 OaiiTa
1000 3amuceit: 1000 x 3 = 3000 Gaiit =
2.93 Kb

12 | Tema 1. IK-6 HIIK-6.2 Pacuem | 12. lna nocrpoenus cronGuaroit auarpammel | 12. Jlns mocTpoeHus TEIIOBOM KapThl Broicokmii (5-
Busyanuz | Criocoben YMeTs: Has B ggplot2 (R) unum seaborn (Python) TpeGyercst | koppemsuu B Python ¢ nmomosio 10 MmuHyT)
anms IPUMEHATH [IpumeHATs | 3a0aua | TAOIMYHAs CTPYKTYpa JaHHBIX, TAC Kax/as seaborn.heatmap() ncronp3yercst KBagpaTHas
JAHHBIX C | METOJIBI U METOIbI ¥ CTpOKa — OTJENbHOE HaOMIoAeHHe. Y Bac MaTpulia KOppessiiuil pa3Mepom n X n, Tjie n —

HCTIONB30 | CPEcTBa cpezcTBa €CTh JIaHHBIC O MPoJaxax TPEX TOBapoB (A, B, | 4KCIIO YMCTIOBBIX MEPEMEHHBIX.

BAHIEM [POCKTHPOBAH | MPOEKTHPOBA C) B nByx peruonax (Cesep, IOr): Ecmu y Bac ectb DataFrame ¢ 5 uncnossivu
» Torap A: Ceep — 120, FOr — 80 cronbnamu (x1, X2, x3, x4, X5), CKOJIBKO

T1aKeTos i HUs * Tosap B: CeBep — 90, FOr — 110 9JIEMEHTOB OYJIET COo/lepKaTh MaTpHLA

CTaTiCTh | KOMIIBIOTCPHO | KOMIBIOTEPH * Tosap C: CeBep — 70, FOr — 130 KOPpEJSLUii, U CKONBKO U3 HUX YHUKAIbHBIX

YEeCKOT0 ro oro

CKOJIBKO CTPOK JOJIPKHO OBITH B CIOJIMHHOM)

(6e3 yuéra uaroHanu U CUMMeETpHn)?




aHaiau3a. MPOTrPaMMHOT0 | IPOrPaMMHO (long) hbopmaTe TaONHIBI, TPUTOTHOM AJIS OrtBer:
obecreueHus o BHU3yanu3anuu’? * Bcero anemenTos: 25
obeceeHs OTBeT: * VHHUKaAJIbHBIX HEAUArOHAJBLHBIX DJIEMEHTOB: 10
, CTPYKTYp B mmHHOM opmaTe Kakaast KOMOWHAIHS O00CHOBaHHE:
JAHHEIX, 623 «ToBap—Peruon» — oraenpHas cTpoka. 3 Martpuua 5x5 — 52 = 25 351€eMEHTOB.
TOBapa X 2 pernoHa = 6 HaOJIFOICHHH. JmaroHais COIep KUt 5 eUHUI (KOPPeISIHs
AaHHBIX, [Ipumep CTPyKTYpHL: TIepeMeHHO# ¢ camoii co0oit).
NpOorpaMMHBI ToBap peruou MPOAAKH Ocranpable 20 2IEMEHTOB CAMMETPHYIHEL
X A CeBep 120 OTHOCHUTEJIbHO JHaroHaju, Io3ToOMY
uHTepdeiico A Or 80 yHHKaIbHBIX Tap: 20 /2 = 10.
B B Cesep 90 Wmenno 3t 10 3HaueHut onpeaemsoT
B Or 110 CTPYKTYPY TEILUIOBON KapThl, TaK Kak
C Cesep 70 sns.heatmap() oToOpaxxaeT BCIO MAaTPHILy, HO
C IOr 130 COJZIEpP>KaTEeNbHO BaXKHBI TOJBKO YHUKAJIBHBIE
OTa CTpyKTypa KOPPEKTHO MOAJIEPKUBAETCS KOppCIIALHH.
¢byaknusamu geom_bar() (ggplot2) u
sns.barplot() (seaborn).

13 | Tema?2 IIK-6 HIIK-6.2 Pacuem | 13. Tpebyercs pazpaboTaTh MOTYIIb JUIS 13. TIpu aHanuse JaHHBIX HEOOXOAUMO Boicoknii (5-
Pemenue CrocoOen VYMETh: Has AaBTOMATHYECKOI'O pacqéTa OITUCATECIIbHBIX BU3YaJIM3UPOBATh PaclpenesICHAE NIPU3HAKA U 10 MI/IHyT)
3a7a4 HpI/IMeHHTI) HpI/IMeHﬂTb 3aaaqa CTaTUCTUK (CpeﬂHee, McaraHa, CTaHAapTHOC MPOBEPUTH €TO0 HOPMAJIBHOCTH C IOMOIIBIO
CTATHCTH | METOJIBI U METOJIBI 1 OTIiJ'IOHeHI/Ie)VHO YUCIIOBBIM AaHHbIM M3 CSV- | xpurepus lllanupo—Yunka. Kak opranuszosathb
YeCKOro cpecTBa cpecTBa (aiina. Kakoit Hoaxo K IIPOEKTHPOBAHUIO ApPXUTEKTYpy MPOTPAMMHOTO MOYJISI, YTOOBI

IO cnemyer mpUMEHUTH, YTOOBI OOECTIEYNTE | OTAENMTH JOTUKY AHAJIN3a OT HPEACTABIEHHS
aHajmisa ¢ | MPOCKTHPOBAH | NMPOCKTHPOBA MOBTOPHOE HCTIOJIb30BaHME KOJa U JETKYIO Ppe3yNILTaTOB?
UCHOTB30 | M HU HMHTETPAIHIO ¢ APYTUMH MOTYJISIMH? OTBer:
BaHHCM KOMIIBIOTEPHO | KOMITBIOTCPH Orser: Pexomennyercs npuMmenuts narrepHs MVC
porpamMm | ro oro CrenxyeT HCIIONB30BaTh OOBEKTHO- (Model-View—Controller):
HBIX MIpoOrpaMMHOI0O | IMPOrpaMMHO OpHeHTHpOBaHHBIfI I0AX01 C BBIACIICHUEM e Model peanusyer CTaTUCTUYECKUE
IIAaKETOB. obecrniedeHus ro Knacca StatAnalyzer, HHKanCyJIMpPYIOIIETO BBIUHCIIEHUS (Hanpumep, depes SciPy);
oOecrieueHust METO/IBI 3aTPy3KH TaHHBIX U pacdy€ra * View oTBeUaeT 3a BU3yalli3aluio (HarmpuMep,
, CTPYKTYp cTaTtucTHK. J{71s1 oOecrieueHust MIOBTOPHOTO yepe3 Matplotlib wau Seaborn);
JaHHBIX, 0a3 HUCIIOJIb30BaHMA U PACIIUPACMOCTH * Controller koOpJHHHUPYET B3aMMOICHCTBHE
JAHHEIX, TPMMEHAIOTCS IPHHLHIIEL SOULID, a MEXy HUMH.
TPOrPaMMHBI B3aMMOJCHUCTBUC C (I)aI/II£OBOH CUCTEMOH * Takast apXUTEKTypa ynpoIlaeT TECTUPOBAHUE,
BBIHOCUTCA B OTACJIBHBIN CCPBUC. Peanuzanus MOJIEPKKY U 3aMEHY KOMIIOHEHTOB oe3
X . MOXET OBITh BRITIONHEHA Ha Python ¢ W3MEHEHHS OCTAIBHOM YaCTH CUCTEMBL.
uHTepdeiico UCIIOJIB30BaHKEM OHOIHoTEK pandas u
B

NumPy.
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14. U3 pensiuoHHOM 0a3bl JTaHHBIX
PostgreSQL Tabmiuuer sales (moss: id,
product _id, amount, sale date) Tpebyercs
M3BJIEYB CpeIHEe 3HAYCHHE poIax (amount)
3a MOCJIeTHIHA KBapTajl H PaCCUUTATh
CTaHIapTHOE OTKIOHEeHne. Kak 310
peanm3oBath ¢ HCMOIB30BaHNEM Python u
6ubmmorexn pandas?

Ortger:

python
1.import pandas as pd

2.import psycopg2

3.from sqlalchemy import
create_engine

4.

engine =
create_engine('postgresql://user:p
assword@localhost/dbname")

7.

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:

14. Yepes REST API (nanpumep,
https://api.example.com/data) noctymnHs
e)XXeTHEBHBIE JaHHBIE O ITOCEIIAEMOCTH CaiTa B
¢dopmare JSON:

Json

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

"visitors": 1350}, ...]

TpeOyeTcs 3arpy3uTh NJaHHBIE 3a THBaph 2026
T., coxpauuth ux B SQLite-rabnumy traffic, a
3aTeM BBIYHCIHTH MeIUaHy u 95%-i
MEPLEHTIIIb YUCIIAa TIOCETUTENCH.

Ortger:

python
1.import requests

2.import sqlite3
3.import pandas as pd
4

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

7.data =
8.

response.json()

10conn
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)

Boicoknii (5-
10 munyT)




{mean_sales:.2f}, CraHpgapTHoe
oTknoHeHune: {std_sales:.2f}")

Pesynbrar (mpumep): Cpennee: 1245.60,
CrannaptHoe otkioHeHHe: 320.75

17.
18.print(f"Megnana: {median_vis},
95%-1 nepueHTunb: {p95_vis:.1f}")

PesynbTar (mpumep):
Menuana: 1280, 95%-it nepuentuib: 1840.0
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15. Heo6xoxmumo pa3paboTaTs MHOTOKPAaTHO
HCTIONB3YeMBIi Moaynb Ha Python mis
pacdéra KOppeIsILMOHHON MaTpULbI 10
9HCIOBEIM NaHHBIM U3 CSV-daitna. Kak
TIPUMEHUTH IPUHLUIEI IpoekTupoBanus [10
(HanpuMep, MHKAICYJISIMIO U pa3JelicHue
OTBeTCTBeHHOCTI/I), ‘-ITO6I)I MOAYJIb JICTKO
TECTUPOBAJICA U MHTEIPUPOBAJICA B IPYyrue
TIPOEKTHI?

Pewenue:

[TpumeHnM 00BbEKTHO-OPHEHTHPOBAHHOE
MIPOCKTUPOBAHKE U BBIJCIUM OTACIBHBII
knacc CorrelationAnalyzer, cobmonas
MIPUHINI €AMHCTBEHHOW 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.

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.# Ilpumep UCIIOTB30BAHUS
12.analyzer = CorrelationAnalyzer('data.csv')
13.corr_matrix =
analyzer.compute_correlation_matrix()
14. print(corr_matrix)

15. TpebOyetcst co3maTh KOHCOIBHOE
MPUIIOKEHHE, KOTOPOE:
e 3arpyxaer naHHbIe U3 (aiina,

e Brmonnsger 0a30BbIi  CTaTHCTUYECKHUH
aHaIu3 (cpennee, JUcnepcus,
THCTOTpaMMa),

e CoxpaHsieT pe3ynbTaThl B OTUET.
Kak cnpoekTupoBaTs apXUTEKTYpy
HPUIOKEHUsI, YTOOBI 00eCTIeYNTh
MacITabupyeMOCTh U JIETKYIO 3aMeHY
KOMIIOHEHTOB (HampuMep, BBIBoA B (haiiin wim
Ha 3KpaH)?

Pemenne:

Hcnonb3yeMm nartepH «CTpaTerus» u
MOZYJIBHYIO apXUTEKTYpPY:

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
3arpys3Ku

8. self.reporter = reporter # crparerus
OoT4ETa

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. }

Bbicokmii (5-
10 munyT)




Taxo# nmoaxon obecrieunBaer: 16. self.reporter.generate(stats, df)
e ugTkoe pasjeNieHHe JIOTHKH 3arpysku | 17

JAHHBIX U aHaJIK3a, 18.# loaders.py
e BO3MOXKHOCTH  moamensl  ucrtounuka | 19.class CSVLoader:

nauHbIX (uepe3 BHeapenue 3aucumoctn), | 20.  def load(self, path):

e mpocrory Unit-rectmpoBamms  Meroma | 21 return pd.read_csv(path)
compute_correlation_matrix. 22.
23.# reporters.py

24 .class FileReporter:

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

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

Takas APXUTCKTYpa:

® [03BOJSIET  JIETKO  3aMEHHUTh  (opmar
BXOJHBIX HaHHBIX (CSV — JSON — BJI),

o NOAACPIKMUBACT pPA3HBIC  THUIILI OTYETOB
(daiin, email, BeO-uHTEpDETiC),

o COOTBCTCTBYCT MNpUHIUIIAM TrHOKOTro
npoektupoBanus [1O  (SOLID, loose
coupling).

Kpumepuu oyenueanua ouaznocmuueckou padoomol:

OueHka Kputepuu oneHuBanus
OTJIMYHO ot 90 o 100 % mpaBuIBLHO BBHIMOIHEHHBIX 3aJIaHUN
XOpo1Io ot 70 10 89 % npaBUIBLHO BBINOJHEHHBIX 3aJaHUI
Y/10BJIETBOPUTEIbHO ot 50 110 69 % npaBUILHO BHIMIOJHEHHBIX 3aJaHUI

HEY0BJICTBOPHUTEJIBLHO

menee 50 % IMMPAaBUJIBHO BBITIOJIHCHHBIX 3aJaHuM




