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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS

KOMITETCHIIMH KOMIICTCHITUHN
1. OIIK-2 OIIK-2.1. 3naer sHanms: OIIK-2.1. - 3uaTe coBpeMeHHbIE
Cnocoben COBpPEMEHHBIE WH(pOpPMAIMOHHBIE TEXHOJIOTHH M IIPOTPAMMHBIC
MMOHUMATh uH(OpPMaIMOHHBIE CpEICTBA, B TOM YKCJI€ OT€UYECTBEHHOIO
MPUHIIUIIBI TEXHOJIOTUH U MIPOU3BOJICTBA MIPU PEUICHUU 33]1a4
paboThI IPOrpaMMHEIE CPEACTBA, |TIPOPECCHOHANBHOMN eATEIbHOCTH
COBPEMEHHBIX  |B TOM YHCIE YMeHUsA:
WH(POPMAIIMOHH |0TEUECTBEHHOTO HABBIKM:
bIX TEXHOJIOTMH |IPOU3BOJICTBA IIPH
Y TIPOTPaMMHBIX |pEIICHUH 3aa4
CPENCTB, B TOM |mpodecCHOHATIbHON
YUCIIe JIeATEILHOCTH
oteyectBeHHoro |OIK-2.2. YMeer 3HAHMSA:
IPOM3BOJCTBA, U |BBIOMpPATh COBPEMCHHBIC |ymenms: OIIK-2.2. - YMeTh BHIOHPATH COBPEMEHHBIE
WCIIONIB30BaTh  |MH(OpPMAIMOHHBIC

WX MPU PEIICHAH
3a1au
npodeccruoHalb
HOM
JESTSIIbHOCTH

TEXHOJIOTUU U
POTPaMMHBIE CPE/ICTBA,
B TOM 4HUCJIIC
OTEYECTBEHHOTO
MIPOU3BOJICTBA IIPU
pellIeHnH 3a1a4
npodecCuOHATIbHON
JeSITEIbHOCTH

MH(}OPMaLIOHHbIE TEXHOJIIOTUU U POrpaMMHbIE
Cpe/CTBa, B TOM YHUCIIE OTCYECCTBEHHOTO
MPOM3BOJICTBA MIPH PELICHUU 337124

PO eCCHOHAIBHON e TEHHOCTH

HABBIKH:

OIIK-2.3. Bnangeer
HABBIKAMU MPUMEHEHUS
COBPEMEHHBIX
UH(pOPMaIIMOHHBIX
TEXHOJIOTHH U
MPOTPaMMHBIX CPECTB, B
TOM YHCJIE
OTEUCCTBEHHOT'O
MIPOU3BOICTBA, TIPH
pelIeHnH 3a1a9
npodecCHOHATbHON
JICSITSIIbHOCTHU

3HAHUA:

YMEHHUS:

Hasbikn: OIIK-2.3. - BnageTs HaBBIKAMU
MIPUMEHEHUS COBPEMEHHBIX WH(OPMAIIMOHHBIX
TEXHOJIOTHI U TPOTPAMMHBIX CPEJICTB, B TOM YHCIIE
OTEUYECTBEHHOTO MTPOU3BOJICTBA, IPH PEIICHUH 3a/1a4
PO eCCHOHATBHON JeATENHHOCTH




2. OIIK-3
Crniocoben
pemiaTth
CTaH/IapTHHIE
3a1a4n
npodeccuoHanb
HOI
JESTEIIbHOCTH
Ha OCHOBE
UH(POPMALIMOHH
ol 1
oubnuorpaduue
CKOM KYJIbTYpbI
C TIPUMEHEHUEM
uH(pOpMaIMOHH
o-
KOMMYHHKAITOH
HBIX TEXHOJIOTUI
U C YYETOM
OCHOBHBIX
TpeOOBaHM
MH(pOpPMaLMOHH
ol
0€30MacHOCTH

OIIK-3.1. 3naer
MIPUHIIHAIIBI, METOJIbI U
CPEICTBA PELICHUS
CTaHIAPTHBIX 3a/1a4
npodeccuoHanbHOM
JeSITeIbHOCTH HAa OCHOBE
nH(GOPMAaLIMOHHON U
oubmuorpaduueckoit
KYJIBTYPBI C
MPUMEHEHUEM
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI U C y4eTOM
OCHOBHBIX TpeOOBaHUI
uH(pOpMaITMOHHOM
0€30MacCHOCTH

sHanms: OIIK-3.1. - 3HaTh NPUHIUTIBI, METOIBI U
CpeICTBAa PEUICHUs CTAHJAPTHBIX 33124
npodeCCHOHATBLHOM eATETHOCTH Ha OCHOBE
UH(POPMALMOHHON 1 6ubmorpaduyeckoit KyabTypbl
C IPUMEHEHUEM HH(OPMALIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTUI U C y4eTOM
OCHOBHBIX TpeOOBaHUI MH(OPMAITIOHHON
Oe3onacHoCcTU

YMEHHMA:

HABBIKH:

OIIK-3.2. Ymeer pemiath
CTaHJapTHBIC 33/1a41
npodeccuoHanbHOM
JESITEIbHOCTH Ha OCHOBE
uH(GOPMALIMOHHON U

SHAHUA:

ymenusi: OIIK-3.2. - Ymers pemars cTangapTHbIE
3a71a9u MPO(PECCHOHANTBHON NEeSITETLHOCTH HAa OCHOBE
nH(pOpMalMOHHON U OubIHorpadudecKoil KyinbTypbl
C MPUMEHEHUEM UH(OPMAIIHOHHO-

O6ubnuorpaduyeckoit KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI M C YYETOM
KYJIBTYPBI C OCHOBHBIX TpeOOBaHMI HH(POPMAITMOHHOM
IIPUMEHEHUEM Oe3omacHOCTH

MH(OPMAIMOHHO- HABBIKH:

KOMMYHUKAITHOHHBIX

TEXHOJIOTHI U C yUETOM

OCHOBHBIX TpeOOBaHUI

UH(POPMALIMOHHOM

0€30MacHOCTH

OIIK-3.3. Bnaneer 3HAHMSA:

HaBBIKaMHU IIOATOTOBKH YMEHHUA:

0030pOB, aHHOTAIIUH,
cocrtaBiieHus pedepaTos,
HAYYHBIX JOKIAJ0B,
nyonmuKanui, u
6ubnuorpaduu no
HAyYHO-
HCCIIEI0OBATENIbCKOM
pabote ¢ yueTom
TpeOoBaHUit
nH(pOpMaITMOHHOM
0€30I1aCHOCTH

naBbiku: OIIK-3.3. - BiajeTs HaBbIKaMU
MOJITOTOBKH 0030pOB, aHHOTAIIUNA, COCTABIICHHS
pedeparoB, HAYIHBIX JTOKJIAJIOB, ITyOJIUKAIHNA, U
o6ubnrorpaduu Mo Hay4HO-HCCIEA0BATEIHCKOM
pabote ¢ yueTom TpeboBaHU HHGOPMAITMOHHON
0e301macHOCTH




3. OIIK-7 OIIK-7.1. 3naer 3HaHusi: OIIK-7.1. - 3HaTh OCHOBHBIE A3BIKH
Criocoben OCHOBHBIC S3bIKU MIPOrPpaMMHUPOBAHUS U PAOOTHI C 0a3aMu JaHHBIX,
pa3palaThiBaTh |MporpaMMHUpPOBaHUS U OTICPAIIMOHHBIE CHCTEMBI U 000JIOYKH, COBPEMCHHBIE
AITOPUTMBI U paboTel ¢ 0azamu MPOrpaMMHBIE CpeJibl pa3paboTKu WH(HOPMAITMOHHBIX
IIPOrpamMmBl, JIaHHBIX, OITEPAIIHOHHbIE |CHCTEM M TEXHOIOIUH
MPUTOJIHBIC JIJISl |CUCTEMBI M O0O0JIOUKH, YMeHUA:
MIPaKTUYECKOIO |COBPEMEHHBIE HABBIKU:
MIPUMEHEHUS MIPOTrpaMMHBIE CPEIb
pa3paboTKu
UH(POPMALIMOHHBIX
CUCTEM U TEXHOJOTUM
OIIK-7.2. Ymeer 3HAHMSA:
[IPUMEHSATD SA3BIKN ymenusi: OIIK-7.2. - YMeTb NpUMEHSTH SI3bIKH
HporpaMMupoBanus U MporpaMMHUpPOBaHUs U PabOThI ¢ 0a3aMH TaHHBIX,
paborsl ¢ 6azamu COBpPEMEHHBIE [TPOrPaMMHBIE CPE/IbI pa3padOTKU
J@HHBIX, COBPEMEHHBIC  [H(OPMAIMOHHBIX CUCTEM M TEXHOJIOTUH IS
IPOrpaMMHBIC CPCIIbI aBTOMAaTHU3AINK OU3HEC-TIPOIIECCOB, PELICHHS
pa3pa6OTKH IIPUKJIAJHBIX 3a7a4 Pa3JIMYHbIX KJIACCOB, BEICHUS 0as
MH()OPMAIIMOHHBIX JAHHBIX U UHOOPMALIMOHHBIX XPAHUIIHUII
CHUCTEM U TEXHOJIOTUM HABBIKH:
JUIs1 aBTOMAaTU3ALNH
OU3HEC-TIPOIIECCOB,
pELIeHUS TPUKIAJIHBIX
3a/1a4 pa3aIuIHbIX
KJIaCCOB, BeZieHUs 0a3
JAHHBIX U
UH(OPMAIIMOHHBIX
XPaHMJIUIIL
OIIK-7.3. Bnaneer 3HAHUA:
HaBBIKAMH yMeHHS:
[IpOrpaMMHpOBaHuA, Hasbiku: OIIK-7.3. - Biajers HaBbIKaMU
OTJIAAKK U TECTUPOBAHUA riporpaMMUpPOBaHUs, OTIAAKA U TECTUPOBAHUSA
HPOTOTHIIOB MPOTOTUIIOB MPOTPAMMHO-TEXHUYECKUX KOMILJIEKCOB
mporpaMMHO- 3a1a4
TEXHUYECKUX
4. PL-1 PL-1.1. Pa3pabateiBact u [3nanus: b. 3naet ocHoBbl OOII, npumeHsiembie Tpu
Cnocoben OTJIQKUBACT MPHUKJIAIHBIC |pa3pab0oTKe MPUKIAIHBIX PEILICHUH Pa3HON
MIPUMEHSTD SI3BIK | PEIICHUs pa3HOU CJI0’)KHOCTH U JIJIs1 Pa3HOTO Kpyra KOHEUHBIX
MIpOrpaMMHUPOBa |CIOXKHOCTH U JIJIst MOJIb30BATENEH C UCIOJIB30BAHUEM SI3bIKA

Hus Python s
peleHus 3a1ad
B obnactu U

pa3HOro Kpyra KOHEUHbIX
II0JIB30BATENEH C
HCIIOJIb30BaHUEM SI3bIKA
IIPOrPaMMHUPOBAHHUS
Python, Tectupyer,
VCIBITHIBAET U OLICHUBAET
KAa4eCTBO TaKMX PEIICHUI

nporpamMmmupoBanus Python, B ToMm uucie 0CHOBBI
TECTUPOBAHUS, M OI[CHKH Ka4eCTBA TAKUX PEIICHHIA.
yMmenus: b. Ymeer npumensats Teopuro OOII B
KOHTEKCTE pa3pabOTKu MporpamMM st 00pabOTKH U
aHan3a JaHHBIX

HaBbeIkH: b. BnageeT HaBbIkaMu co3gaHus
HEOOJIBIINUX MPOTPaMM JIJIsl 0OpaOOTKH U aHATH3a
JTAHHBIX




PL-1.2. OcymecTBusier
BbIOOP HHCTPYMEHTOB
pa3zpabotku Ha Python,
NPUEMITUMBIX JIJIS
CO3J1aHUs IPUKIIATHON
CHCTEMBI 00pabOTKH
Hay4HBIX JaHHBIX,
MaIIMHHOTO O0y4YeHUS U
BU3YyaJIM3alUH C
3aJaHHBIMH
TpeOOBAHUIMU

3HaHus: b. 3HaeT HAOOpPHI HHCTPYMEHTOB
pa3paboTku Ha [IUTOH, MPUEMIIEMBIX JJIsI CO3AAHUS
MPHUKIIATHON CUCTEMBI 00paOOTKH JaHHBIX

ymeHnusi: b. YMeer nonoupars HHCTPYMEHTHI 1J1s1
CO3aHUsI IPUKJIAHOM cucTeMbl 00pabOTKU JaHHBIX
HaBbIKHU: b. Biageer npocTeIMu HHCTPYMEHTAMHU
00paboOTKH JaHHBIX

PL-1.3. Pa3pabarbiBaer u
HOJIEP>)KUBACT CUCTEMBI
00paboTKH OOJIBITUX
JTAHHBIX Pa3JIMYHOU
CTETEeHH CIOXKHOCTHU

3HaHusA: b. 3HaeT apXUTEKTypy IPOCTHIX CUCTEM
00paboOTKH 0OJBIINX JaHHBIX

ymenusi: b. YMeer noanepkuBath NpoCTbie CUCTEMBI
00pabOTKH OOJIBIINX JTAHHBIX

HaBbIKH: b. Bnageer meTonamu paspaboTku

MIPOCTBIX CUCTEM 00pabOTKH OOIBIIMX JaHHBIX

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

Hucnurnnuna oTHOCUTCA K o0s3aTenbHor yactu OITOIN.

JucuunrHza siBisercst 00s3aTeabHON

Hns  npomomkeHuss  (GopMUpOBaHHS — 3asBICHHBIX  KOMIICTCHLIMH  HEOOXOAMMBI — 3HAHHS
npeamecTByommx guctuuiive:  Madopmanuonnsle texHonorun (OIIK-2), BerunmcnurenbHble
cuctembl, cetd U TenekommyHukanuu (OIIK-3), Anroputmuzanus u nporpammuponanue (OINIK-
7), Anroputmu3sarus u porpammupoBanue (PL-1)

W3yuaemass TUCHMIUIMHA SIBISIETCS OCHOBOM JIISi TIPOJOJDKEHUS (OPMHPOBAHUS yKa3aHHBIX
KOMIIETeHIIMH B creayromux auctumianHax: bassl pannbix  (OIIK-2), MHpopmarmonHas
6esonacHocth (OIIK-3), Ilporpammuas wumxenepus (OIIK-7); mpakrtukax: Ilpenaunnomuas
npaktuka (PL-1); rocynapcTBeHHOH MTOroBoi arrectauuu B ¢opme: BbinonaHeHue u 3amura
BBIMYCKHOM KkBaln(pukanronHol pabotel (OIIK-2), BemonHeHune u  3ammTa  BBITYCKHOM
kBauukannoHHoil pabotel (OIIK-7), BeimonHeHue u 3ammura BBHITYCKHOW KBalIM(UKALMOHHON
pa6otsl (OITK-3), BeinoaHeHue 1 3amiuTa BeITYCKHON KBaTH(pUKAIMOHHOK padoTs (PL-1)

Pazzen 3. OIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asABICHHBIX KOMIIETCHIIUN HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peaNM3yIONIUE JIESITEIBHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBINA, IPaKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU  CTPaTETMYECKUMHU TEXHOJIOTHSIMU  SIBJITFOTCS:
3aHATUS, IPAKTUYECKHUE U JTAOOPATOPHBIE 3aHATHS

Ha noctuxeHune KOHKPETHBIX Ieneld oOyueHusi HamnpaBlieHbl MIPUMEHSEMble TaKTHYECKHe
TEXHOJIOTUH: 3aJlaHus, KjacCudeckas JIeKIHsS, MHHU-TIPOCKTHI, JIEKIUS C OOCYXKIEHHEM HOBBIX
HAy4YHBIX JOCTHKEHHMH B cpepe UM 1o pe3yiapTaTaM KOHGEpEeHLIHH U MyOJuKaluui , CEMHUHAPHI C
UT-IIPAKTUKAMH, KOHKYPCBI, XaKaTOHBI, KEWC-4eMIIMOHATBhI, MAacCTEP-KJIACChl, KOMAaHJIHbIE
IIPOEKTHBIE 3aJaHus U JIp.

HCCICO0OBATCIbCKHUE, JICKIIMOHHBIC

Paznen 4. COAEP’KAHUE JUCLHITIIMHDBI

4 cemecTp



N KomnuecTtBo | DopMupyemsie
Bunbl v TeMbI 3aHATHIA
4acoB KOMTIETCHITHH
Teopust OOII u ee ucnoJib30BaHHE B CHCTEMAaX OU3HeC 144 PL-1, OIIK-2,
aHAJIUTHKH OIIK-3, OIIK-
7

Jlexums. HacnenoBanue u mosmmMopdu3M B KOHBeepax 00padoTKH. 2
JlaboparopHas paboTa. YpakHEHUs C HEpaAPXUSIMHU KIIaCCOB. 2
‘DataTransformer” (abcTpakTHBIH KJIACC ¢ METOAOM
“transform(data)’) u ero peasmzarnuu ‘NormalizerTransformer
(mopmanmsyet yucia) u "CategoryEncoderTransformer’ (koaupyer
JlaGopaTopHas pabota. YnpaxHeHus ¢ GyHKIHSIMH, OCHOBaHHBIMU 2
Ha IOJIMMOphHU3ME.
Jlexuus. [Ipunuuner SOLID Ha npumepax. 2
JlaGopaTtopHast pabota. YnpaxHeHus Buna: [lan CKpunt, KOTOpbIi 2
yrutaeT CSV, BEIUUCISAET CTATUCTUKY U pHucyeT rpaduk. Pazouts Ha
3 xnacca: ‘DataReader’, 'StatisticsCalculator’, "PlotVisualizer'.
JlaboparopHas paboTa. YpaskHEHUs C KIaccaMu THIIA 2
AnalysisPipeline, KOTOpBIii B KOHCTPYKTOPE MPHHUMAET JTFO00H
00BeKT, ¢ MeTosioM transform. TectupoBath pa3Hbie
Jlexuus. H1abmons! npoextupoBanus: Crpaterus u Habmronatens 2
JlaGopaTopHas paboTta. YpakHEHHUs Ha KJIACChI CO CTPATETUSIMHU 2
JlaGopaTtopHast paboTta. YrpaxHeHUs Ha KJIACCHI C HAOII0IaTeIs MU 2
Jlexuus. Ucnons3zoBanue OOII g opranu3anuu Kozia BOKpYr 2
Pandas DataFrame.
JlaGopaTtopHast pabota. YpaxHeHus 1o o0paboTKe TaHHBIX C 4
nomorpio Pandas DataFrame.
Jlexuus. Tecrupoanue OOII kona. OcHoBbI pytest. Moku 2
JlaboparopHas paboTa. YpakHEHUSI HAa TECTUPOBAHUE KIACCOB C 4
IIOMOIIBIO pytest.
Jlekmus. OrieHka KayecTBa aHAIM3a JaHHBIX. MeTaaHHbIE U 2
METPHUKHU
JlaboparopHas paboTa. Co3iaHue CHCTEMbI BaTUJAINH TAHHBIX 2
JlaboparopHas paboTa. Pacuer MeTpuk kadecTBa aHaImn3a 2
Jlexuus. TumoBble apXUTEKTYpHBIE PEIICHUS IS PUMEpa 2
JlaboparopHas paboTa. ApXUTEKTYpHBIE PEIICHUS TSI KOMaHTHBIX 4
IIPOSKTOB.
Jlextus. O630p kypca. [logBeaeHre HTOrOB MPOEKTHOTO 2
IPOCKTUPOBAHHUS
JlaboparopHas paboTta. [TonBeneHue HTOroB MPOESKTHOTO 4

IIPOCKTHUPOBAHUA




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
PTP
Tema: "Cucrema aHanu3a npojaxxk MHTEpHET-Mara3uHa'

3anaunue:
Co3natp HaOOp KI1acCOB, KOTOPHIE:
1. Ywraror mganabie u3 CSV-daiinos (3aKa3bl, TOBapbl, KJIUCHTHI).
2. OOpabaTeiBafOT JaHHBIC: OOBEAMHSIOT TAOIUIIBI, BBIYHCIISIOT
BBIPYUKY IO 3aKa3y, 100aBIslOT HOBbIE IPU3HAKHU (HATIpUMED,
"ce30H" Mo J1aTe 3akaza).
3. AHanu3upylT JaHHBIE: CTPOAT OTUYETHI (TOM-5 TOBAPOB IO
BBIPYYKE, CPETHUN YEK TI0 MECSIaM).
4. BusyanusupyrT pe3yabTaThl (CTPOST OAUH-IBA IPOCTHIX
rpaduka c momombsio Matplotlib).

Tpeb6osanus nmo OOIT:
Hcnonw3oBate wuHKancymsuuio (*(@property” ans
BBIYHCIIIEMBIX METPHUK).
Hcnonb30BaTh HaAcIEIOBAaHHWE LIS CO3/IaHMS Pa3HBIX THUIIOB
oruetoB (Hanpumep, Report' -> "TextReport’, "GraphReport’).
Hcrnonb30BaTh MPUHITUI €AMHCTBEHHON OTBETCTBEHHOCTH (S)
— OTJEIbHBIC KJIACCHI ISl YTeHUs, 00pabOTKH, aHAIHN3a U

BH3yalM3allUH.
[TOKpBITh FOHUT-TECTAMH KJIIOUEBBIE METOIbI (HAIIPHMED,

pacueT BBIPYUKH). 96

Wuas koHTaKTHas padora: 0

Pasnen 5. METOJMUYECKUE VKA3AHHUS JUISI OBYYAIOLIMXCS TI0 OCBOEHMIO
JIACHUTUIMHBI

W3ydyeHrne AUCUMIUIMHBI PEKOMEHJyeTCs HadyaTh C O3HAKOMJIEHHS ¢ paboueil mporpammon, ee
CTPYKTYpOl UM colep)KaHMeM pa3JefoB. Y4eOHBbI Marepuan CTPYKTYpUPOBaH, HU3y4eHHE
JUCLIUTUTMHBI OCYILIECTBIISAETCS B TEMaTH4ECKON IIOCIIE0BATENBHOCTH.
3aHATHUST  JIEKIMOHHOTO THUMA JAlOT CUCTEMAaTU3UPOBAaHHBIE 3HAHMS 10  JUCLUIUIMHE,
KOHLEHTPUPYIOT BHUMaHUE Ha HauboJiee CIOKHBIX U Ba)XXKHBIX BOIpocax. Bo BpeMs JIeKIMOHHBIX
3aHATHI pEKOMEHAYETCsl BECTH KOHCIIEKTUPOBAaHUE yueOHOro Marepuaiia; oopaniath BHUMaHUE Ha
(GOpMYIHPOBKM M KAaTeropuu, pacKpbIBalOIIME CYTh HpPOOJEeMbl, SBICHHUS WM IPOLECCa;
3apuKCUpOBAThH BHIBOJBI U MPAKTUYECKHE peKoMeHaauuu. [1oaroToBka K 3aHATHIM CEMHUHApPCKOTO
TUIA BKJIIOYAET O3HAKOMJIEHHE C BOIIPOCAMU IO TeMaM 3aHATHS; paboTy ¢ KOHCIIEKTOM JIEKIUH,
BBIMIOJTHEHHE JOMAIIHETo 3adaHus, paboTy ¢ y4eOHOM M y4yeOHO-METOJMYECKON JHUTepaTypoi,
HaYYHBIMHM W3JaHUSMU M 3JIEKTPOHHBIMU OOpa3oBaTEIbHBIMH peCypcamMH, PEeKOMEHIOBaHHBIMU
paboueii MIPOTPaMMOn TACUUTUIUHBL.
CopnepxaHue CaMOCTOATENBLHOM paboThl ompenensercss pabouyedl MporpaMMoil JAMCUUILINHBI,
OLICHOYHBIMH M METOJAMYECKHMMH MaTepHajllaMu, 3aJaHusIMH M YKa3aHHSAMH IMpernojaBaTess.
CamocTosTenbHasi paboTa MOMKET OCYIIECTBISATHCS B ayJUTOPHON M BHeayAMTOpPHON (opmax.
ObGecnieueHo pa3HoOOpaszwe (HopMaToB W METONOB OO0y4deHHsS (Jekiuu, cemuHapsl ¢ UT-
NPaKTUKaMHU, KOHKYPCBHI, XaKaTOHbI, KeHC-ueMIIMOHAThI, MacTep-KIacchl, KOMaHHbIE MPOCKTHHIE
3ajaHuss U Ap.) B KaxaoMm cemectpe. DopMoil  NMpPOMEXKYTOYHOW — aTrTecTaluu o
JIUCIATIIINHE SIBIITFOTCS BPK
D¢ eKTUBHBIM CpPEACTBOM OCYIIECTBICHHUS CaMOCTOSATEIBHOM pPaOOTHI SIBISAETCS 3JIEKTPOHHAs
UH(POPMALIMOHHO-00pa3oBaTebHasl Cpela YHUBEPCUTETa, KOTOpas oOecrneynBaeT AOCTYN K
oOpa3oBaTeNbHOW  IporpamMmMe, paOouedl  mporpamMme  JUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIIMOTEYHBIM CHCTEMaM, MPodecCHOHATBHBIM 0a3aM JaHHBIX U WH(POPMAITMOHHBIM CIIPABOYHBIM
cucreMaM. K



CaMOCTOSITEIbHOMY M3YYEHHIO PEKOMEHAYEeTCs CIeAyIolas JIuTeparypa:

1) Jyru M. HM3ygaem Python. — CII6.: dmanexkruka, 2019. — 832 c¢. — ISBN 978-5-907144-85-0
2) Jwo6anosuu b. Ilpocroii Python. CoBpemennblii cTuiib nporpammupoBanus. — CII6.: Iurep, 2021. —
592 c. — ISBN 978-5-4461-1456-6

3) [Ioy J. Buyrpn CPython: rux no unrepnperaropy Python. — CII6.: TIurep, 2023. — 352 ¢. — ISBN
978-5-4461-1925-7

4) Kepon O. IIpukaagHoe MamuHHOe o0y4deHue ¢ momomblo SCikit-Learn m TensorFlow / mep. A. A.
CIIMHKHHA. — M.: JIMK, 2023. — 688 c. — ISBN 978-5-93700-123-7
5) Pamka C. Mamunnoe ooyuenne ¢ PyTorch u Scikit-Learn. — M.: IMK, 2023. — 790 ¢. — ISBN 978-5-
93700-145-9

6) IMHCT 838-2023 MckyccTBeHHBIN HHTeLIeKT. CTPYKTypa OIMCAHUSI CHCTEM HCKYCCTBEHHOIO
HHTEJLIEKTA, HCHOJIB3YOLIUX MaIlMHHOE o0y4eHue
7) TOCT P 71752-2024 UckyccrBeHHbI HHTELIeKT. Texnnyeckoe 3ananune. TpedoBanus K coaepKaHUIO
8) ConoB E. A. TexHosioruu 00padoTku 60/1bIIMX JaHHBIX Ha Python: yue6nuk. — M.: HH®PA-M, 2023.

— 156 c. — ISBN 978-5-16-019627-5
9) Cuaen JI., Meiicman A., Aau M. Ocnosbl Data Science u Big Data. Python u nayka o nanubix. — CII6.:

Murep, 2017. — 336 c. — ISBN 978-5-496-02545-3
10)MaxI'perop C. OﬁpaﬁoTKa nannbix Ha Python. Data Wrangling u Data Quality. — BXB, 2024. — 320
c. ISBN 978-5-9775-1846-8

11)Mapun H., llykaa A., BK C Big Data Analysis with Python: Combine Spark and Python to unlock the
powers of parallel computmg and machine learning. — Packt Publishing, 2019. — 276 ¢. — ISBN 978-
1789955286

12)Mrwonsep A., I'eugo C. Beaenue B MammnHoe o0yuyenune ¢ momoumpio Python. — M.: JIMK, 2019. —
480 ¢. — ISBN 978-5-97060-660-5

[Ipeanonaraercs Takke U3ydeHUE  UCCIEAOBAaHMM M pa3pabOTOK,  MpPEJICTABICHHBIX B
HAYYHBIX IMyONMKanusax Ha KOHpEepeHIHsIX ypoBHS A*, cTaThsX, OMyOJMKOBAHHBIX B )KypHayax 1
ypoBHs benmoro cnucka HaydHbIX OKypHasioB MuHoOpHayku Poccun (YMM Ha ocHoBe
nyOonukanuii B Hay4yHbIX JKypHainax 1 unm 2 ypoBHs benoro cmucka HaydyHBIX >KypHaJoB
Munob6pHayku Poccun, Hanpumep:

CUBUPCKUI MATEMATHUYECKUI XKXYPHAJI

CUBHUPCKUI )KYPHAJI BBIYMCJIMTEJIBHOM MATEMATUKU

JIMCKPETHASI MATEMATHKA

JIMCKPETHBIN AHAJIN3 U UCCJIEJOBAHUE OITEPALAI

BbIUUCJIMTEJILHBIE METO/IbI I ITIPOTPAMMUMPOBAHUE

MCKYCCTBEHHbBIU NHTEJUIEKT U [TIPUHSATUE PELLIEHUN
MHO®OPMAILIMOHHBIE ITPOLIECCHI

VESTNIK  ROSSIYSKIKH UNIVERSITETOV.  MATEMATIKABECTHHK
POCCUNCKNX YHUBEPCUTETOB. MATEMATHUKA,

LN wh e

, MyOMKaIuit Ha KOHpepeHIusIX ypoBHs A*/A), Harpumep:
ACM Conference on Economics and Computation;
European Conference on Artificial Intelligence

International Conference on Learning Analytics and Knowledge



Pa3nen

6. MATEPHUAJIBHO-TEXHUYECKOE "

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

YYEBHO-METOJINMYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe CHucoK UCIOJIb3YyEMOM JIUTEPATYPhI M3JAHUH, MMEIOIIXCS B
n/m OuOJIHOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MIHTEepHET
YYEBHBIE, YYEBHO-METOAMYECKUWE 1 HAYUYHBIE U3JJAHUA
1. |®enopos, Amutpuii FOpbeBuu. [IporpaMmupoBaHue Ha s3bIKe

BbICOKOTO ypoBHs Python [TekcT : DnmekTpoHHBIH pecypc|
yaeOHoe mocobue mus By3oB / JI. FO. demopoB. 5-¢ um3m.
Mockaa: Opaiit, 2025. - 210 ¢ ISBN 978-5-534-14638-7.

:| https://urait.ru/book/program

mirovanie-na-python-556864

2. |Sweigart, A. Pa3paboTka KOMIIBIOTEPHBIX HUIP Ha SI3BIKE
Python [Dnexrponnsiii pecypc] / Sweigart A. 2-¢ wu3a.|https://e.lanbook.com/book/1
Mocksa: UHTYUT, 2016. - 504 c. 00454
3. |Sweigart, A. Pa3paboTka KOMIBIOTEPHBIX UTP C MOMOIIBIO
Python u Pygame [DnextponHsiit pecype] / Sweigart A. 2-e| https://e.lanbook.com/book/1
n3a. Mocksa: MHTYUT, 2016. - 289 c. 00455
4. |bykynos, C. B. Pa3paboTka mpuiokeHHil ¢ rpadpudeckum
oJib30BaTeabckUM — UHTep(deiicom Ha  s3pike  Python| https://e.lanbook.com/book/2
[DmexkTpoHHBIN pecypc] : ydeOHoe mocobue st By30B / 92856
bykynos C. B.,bykynoBa O. B.; bykynosa O. B. Cankr-
ITeTepOypr: Jlans, 2023. - 88 ¢. ISBN 978-5-507-45191-3.
DJIEKTPOHHBIE OFPA30OBATEJIBHBIE PECYPCHI
1. |OCHOBbBI = ITPOTPAMMUPOBAHNSA HA  SA3BIKE
PYTHON https://www.elibrary.ru/item.
asp?id=50449034
2. |UCIIOJIb3OBAHUE TIIPOTPAMM T'EHEPATHMBHOI'O

NCKYCCTBEHHOI'O MHTEJUIEKTA B IIPOLECCE
HAYAJIBHOI'O OBYUEHUA [TPOTPAMMUNPOBAHIIO B

https://www.elibrary.ru/item.
asp?id=62498462

BY3E

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NeNe | Aynutopuu nns npose- | IlepeueHb ocHOBHOTO 000pyAOBaHUS [IporpammHuoe
/Tl |AeHUs y4eOHBIX 3aHATHH, oOecrieueHne
CaMOCTOSATENIbHON pabo-
TBI U TIPOBEJICHUS TOCY-
JTapCTBEHHON UTOTOBOM
aTTecTaluu
1. 314a (III) IIK 1 - ICL RAY P222.1|Microsoft Windows
,JknaBuar.,Mplib.,MoHuTOp NEC 23"|Enterprise, CrnpaBouHas
LCD EX 231WP-BK (1), IIK 2 - ICL (mpaBoBas cucremMa
RAY P222.2|"KoHncynbTanT [Tmroc",
,JKimaBuat.,Mbiib.,Mouutop NEC 23"[Microsoft Office
LCD EX 231WP-BK (15), IIpoekrop|Standard, Arent Dr.Web,
myneTuMeanitapiii Hitachi  CP-RX93|Komrmiekt I'APAHT-
(1), IlIxap IBM Netbay 25U (1),|Macrep, Microsoft
OkpaH HACTCHHBIN pynonnsiii|Access, Microsoft Visio
200x200 cm (1), Kommiexr yuebnoit  |Professional, Microsoft




mebenn (1) Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
AJi1 pCHICHUS OCHOBHBIX
II0JIb30BAaTCIbCKHUX 3a1a4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBLI ®OHJ OLIEHOYHBIX
CPEJACTB

KpI/ITepI/II/I OLCHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIpaBJICHBI HaA:

- YCBOGHHE TEOPETHYECKOTo Marepuasa (00beM 3HaHUM, TITyOnHa yCBOCHUS), IPEYCMOTPEHHOTO
paboueii mporpaMMoii;

- yMEHHME H3JaraTh MaTepuail (4eTKOCTb, I'PAMOTHOCTh H3JIOKECHUS MaTepHajia, TOYHOCTh U
IIOJTHOTA BOCIIPOU3BEACHUS yueOHOrO MaTepuaa);

- YMEHHE IPUMEHSTh TEOPETHYECKUE 3HAHUS MTPH PEIICHUH PAKTHYECKUX 3aTaHuUi.

IMxana OLICHUBAHMIA IIPEACTABIICHA HUKCE.

YpoBeHb
c(hopMUPOBAHHOCTH [IIkana
Kpurepuu onennBanus
3JIEMEHTOB OLICHUBAHHUS
KOMIIETEHIIUHU
[Toporossiii OOyuvaromuiics ¥WMeeT 3HAaHUS OCHOBHOTO MarepHana,| yJaoBler-
YPOBEHb MPOSBISIET yMEHWUE JIOTUYHO €ro u3jaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTrepuala,
HEJO0CTAaTOYHO MpaBUJIbHBIE (POPMYIUPOBKH, HCIIBITHIBAET
3aTPyAHECHUS B BBINIOJIHEHUH IIPAKTUYECKUX 3aJaHUMN.

[IponBunyTthiii  |OOyuaromiuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo

YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIPOCOB M 3ajay, BJIAZeeT HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMaMH UX BBIITOITHEHUSA

Bricokuit ypoBenb |OOyuaromuiicss riay00oKO M MPOYHO YCBOWJI IPOrPaMMHBIN|  OTJIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAETCS TEOPHUS C IPAKTUKOW, IPU 3TOM
oOyyaroluiics He  3aTpyaHsieTcsi C  OTBETOM  IpH
BUJIOM3MEHEHUM  33/1aHUs, CBOOOJHO  CIIpaBiseTCs  C
3aJladyaMM, BONPOCAMM UM JIPYTUMH BHJIAMU MPUMEHEHUs
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKkoi
JUTEPaTypo, MEePUOIUYECKUMH HU3JaHUSIMH, TPABUIBHO
O00OCHOBBIBACT TMPUHATHIE pPELICHHs, CBOOOIHO BIAJEET
Pa3HOCTOPOHHUMH  HaBbIKaMHU, MPHEMAaMHU  BBIOJIHEHHUS
MIPAKTUYECKUX paboOT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Tekymuit KOHTPOJIb YCIIEBAEMOCTH OOECTICUMBACT OIICHMBAHWE XO0Jia OCBOCHUS JHCIHUILTAHBI
(MOmyJsl) ¥ MPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTHUH PEUTHUHIOBOTO KOHTPOIIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KApTOW AUCHUIIMHBL. [lOpsAIOoK COCTaBIIEHHS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TIPOBEACHHSI MPOLEAYypPhl OICHUBAHHS BHUAOB JACSITENLHOCTH  OOydaromuxcs,
HalpaBJEHHBIX HA OCBOEHWE 3HAHWW, yMEHHH, HABBIKOB W/ WM ONBITa ACATEIHHOCTH, IIO

HaAKOINUTEJILHOW cHucTeMe B Oaiiax ycTaHaBiIMBaeTcs mojoxenueM o cucreme PUTM B ®I'BOY
BO «II'TY»



7.2. IlpoMexxyTouHast aTTeCTaIrsl 00yJaroIuXCst
[IpomexyTounast aTTectanus oOydYalOIUXCsl HANpaBlieHA HA OIICHUBAHHUE PE3YyJIbTATOB OOyUCHUS
M0 TUCLUILIMHE (MOAYJII0) U IPOBOJUTCS C UCIIOJBb30BaHNEM (DOHJIOB OLIEHOYHBIX CPEJICTB.

[lpumepsl THUIOBBIX KOHTPOJIBHBIX 3aaHWii W3 0a3bl (OHAA OICHOYHBIX CPEICTB IO
00pa30BaTeNIbHON NpOrpamMmme.

HpI/IMepr THIIOBbIX KOHTPOJBbHbIX 3az[aHnﬁ (l'[pOGKTOB) nu3
0a3bl GoHIA OLIEHOYHBIX CPEACTB 110 00pa3oBaTEeIbLHOM
Inporpamme
1. Pa3zpaboTtath MOJYIBHYIO CUCTEMY JJIs 3arpy3Ku, 0OpabOTKH M aHAM3a JAHHBIX O MPOJaXKaX HHTEPHET
MarasuHa, UCTIOJIb3YsI CICIYIONIHE KIACChl M METOIbI:
Ienb: Pa3paboTaTh MOAYIBHYIO CHCTEMY JUJISI 3arpy3KH, 00PaOOTKH U aHAK3a JAHHBIX O MPOAAXKAX.
CyLLHOCTM 1 Knaccbl:
1). ‘DataManager’ (abcTpakTHbIl 6a30BbIi Knacc)
HacnegHuku: "CSVDataManager’, 'JSONDataManager®
MeTtogap!: ‘load_data()’, ‘save_data()’
2). “SalesAnalyzer’
MeToabl: ‘get_total_revenue()’, ‘get_best_selling_products()’, ‘get_monthly_trends()
3). ReportGenerator’ (abcTpaKTHbIM 6a30BbIl Knacc)
HacnegHuku: ‘TextReportGenerator’, "VisualReportGenerator® (cTpout rpadukm yepes matplotlib)
Mertoga: ‘generate_report(analyzer)’
4). ‘DataValidator’
MeTogp!: ‘validate_schema()’, ‘validate_negative_prices()’, 'validate_missing_dates()"
Mcnonbsyet "@property” Ans NPOBEPKM AAHHbIX MPU YCTAHOBKE 3HAYEHUN

2. Cuctema ynpasneHuns 6ubanoTedHbim GoHAO0M C aHAIUTUKOMN

Lenb: Co3patb cucTeMy AN1A yyeTa KHUT B bubamnoTeke c 6a30B0I aHAIMTUKON NONYASPHOCTU U
CTAaTUCTUKOM.

CyLLHOCTM M Knaccbl:

Book

ATpunbyTsl: id, title, author, year, genre, is_available

Metogabl: __str__, _eq__ (4ansa cpaBHeHus no id)

MHKancynsauma: Cettep ana is_available nposepseT, yto 3HauYeHuMe bynesoe
Library

ATpnbyT: books (cnrcok obvekToB Book)

MeToapbi:

add_book(book), remove_book(book _id)

find_books_by author(author), find_books_by genre(genre)
borrow_book(book_id), return_book(book_id) (meHsitoT is_available)
LibraryAnalyzer



MpUHMMaET B KOHCTPYKTOP 06beKT Library

MeToabil:

get_most_popular_genre()

get_books_by decade(decade)

get_availability_statistics() (% A0OCTYMHbIX KHUT)

LibraryReport

MeTogabl: generate_collection_report(analyzer), generate_availability_report(analyzer)

[Tepedyens BOpoCoOB Jyisi MPOBEICHUS MPOMEKYTOUHON aTTeCTallUN
Bonpocuvl k BPK no oucyunnune « O6veKkmno-opueHmuposanHoe npocpammuposanue

1. B yem pasHMLa MeXKay NPoLeayPHbIM U 06 BEKTHO-OPUEHTUPOBAHHbLIM NOoAX04aMK Npu 06paboTke
OAHHbIX? KaKoi 13 HUX nyylle A C/I0XKHOMo aHaim3a 1 novyemy?

2. Ob6bsAcHUTE, ANA YEero HyXKHbl "npuBaTHble" ("1 ) aTpmnbyTsl B Python. Mpuseante npumep mns
06/1acTV aHaNM3a JaHHBIX, T4 UX UCMO/Ib30BaHNE KPUTUYECKM BaKHO.

3. Yto TaKoe retrepsbl 1 ceTTepsbl "B cTune Python" ("@property’)? Kak ¢ nx nomolLblo MoXKHO obecneynTb
BaNMAaUMIO AAHHbIX MPKU co34aHMM 06beKTa, Hanpumep, Kiacca Customer'?

N

4. Yem nosesHbl Marnyeckne metodpl __eq__ u __str__" npu paboTe c Habopamu AaHHbIX? Mpusegute
NPMMEpP UCNO/b30BaHMA Kaxaoro.

5. CnpoekTupyiiTe Knacc ‘DataRecord™ gnsa xpaHeHWs 04HOW CTPOKKU AaHHbIX, MHKAMNCYANPYHOLWMUIA Cbipble
3HAYeHMA U NPeaOoCTaBAAIOLWMIN CBOMCTBA 414 A0CTyNa K NpesobpaboTaHHbIM AaHHbIM.

6. B uem 3akioyaeTca NpuMHLMN NoacTaHOBKKM bapbapbl /lnckos (LSP)? MpuBeauTe Nnpumep KOPPEKTHOTO U
HEKOPPEKTHOrO Hac/ie40BaHUA B MEPAPXUM K/TAaCcCOB ANA TpaHChOopMaLUM AaHHbIX.

7. YTo Takoe abCTpaKTHbIV 6a30BbIi Knacc (ABC) n Kakoli npobemoii OH MoOMOraeT peLmnTb Npu
NPOEeKTUPOBaHMM KOHBelepos 06paboTKM AaHHbIX?

8. O6bACHWTE Ha NpUMepe, Kak NoAMMopdU3mM NO3BOAET CO3LaBaTb paclMpsAemble KOHBeepbl
06paboTKM AaHHbIX. YTO Npomn3oiaeT, ecam mbl 406aBMM HOBBINM Knacc-TpaHchopmep?

9. B uem KioUyeBoe pasnnune mexay HacnegosaHueMm ("is-a") n komnosumumelt ("has-a")? Kakoii nogxog,
npeanoytTuTeNbHee A8 NocTpoeHusa rmbknx ETL-KoHBeepoB 1 novemy?

10. CnpoeKTMpynTe nepapxmnto KNaccos ana paboTbl C Pa3IMYHbIMKU UCTOYHMKaMK gaHHbIX (CSV, JSON, 6a3a
OaHHbIX), UCNO/b3yA Hac/nef0BaHWe OT abCTpaKkTHOro Kiacca ‘DataSource’.

11. Y7o o3HavaeT MpMHUUN eANUHCTBEHHOM OTBETCTBEHHOCTU (SRP) 1 KaK ero HapylueHue B Knacce
"DataProcessor’ MOeT YCNOXKHUTb ero NoALEPKKY U TECTUPOBaHME?

12. Mpounntoctpupyite Ha Nnpumepe MNMpUHUKMN OTKPbITOCTU/3aKpbiTocTM (OCP). Kak oH nomoraet
006aBNATb HOBbIE aITOPUTMbI arperaLmMm AaHHbIX, He MEHAA CYLLEeCTBYHOLLNIN Koa?

13. 0O6bAcHUTE, Kak MpuHUMN MHBepcumM 3aBucumocteit (DIP) aenaeT Kog aHanM3a AaHHbIX MeHee
CBA3aHHbIM. YTO Takoe "3aBMCMMOCTb OT abcTpaKuuii, a He OT aeTtanen"?

14. Knacc 'ReportGenerator’ 3aBMCUT OT KOHKpeTHOro Knacca MySQLConnector'. Kak Hapywaetca DIP u
KaK 3TO MOKHO MCNpaBuUTb?

15. MpoaHanusmpyinTe NpeasoKeHHbI Kog Knacca U yKaxkute, Kakme npuHumunbl SOLID B Hem HapyLueHb! 1



KaK X MOXXHO UCNPaBUTb.

16. OnuwwuTe npobnemy, KoTopyto pewwaet wabaoH "Crpaterna”. MNpueeante NpMmMmep U3 aHaAM3a AaHHbIX,
roe ero npumMeHeHue 66110 6bl yMECTHO.

17. Kak wabnoH "Crpaterma" ceasaH ¢ MNpuHLMNOM OTKpbITOCTU/3aKpbiTocTM (OCP) 13 SOLID?

18. B uem 3akntovaetca naea wabnoHa "Habaogatens"? Kak ero MOXKHO MCNONb30BaTb A9 MOHUTOPUHTA
BbINOJIHEHUSA O/INTENbHbIX 33434 06pabOTKM AaHHbIX (Hanpumep, obyyeHus moaenmn)?

19. CnpoeKtupyiTte cuctemy, rae KoHsenep 06paboTKM JaHHbIX YBEAOMAAET IOFTEP U NaHeNb
MOHMTOPUHIA O CBOEM Nporpecce, UCnosb3ys WabnoH "Habnogatens".

20. B uem pasHuua mexay LabnoHom "CrpaTerva” n HacnegosaHmem? Korza nydlle ncnosib3oBaTtb
Ka*kabli 13 noaxonos?

21. KaKoBbl NpenmyLLecTBa co34aHunaA Knacca-ob6epTkn Bokpyr pandas DataFrame? MNpuseaute aBa
KOHKPETHbIX NpMMepa TaKol 06epTKM Ana npeameTHon obiactu.

22. Kak c nomoubto OO moxHo obecneyunTb LenoCTHOCTb M BaZIMAHOCTb AAHHbIX NPU UX A00aBIeHUN B
DataFrame? MpowunntocTpupyiite Ha npumepe metoaa add_sale()".

23. OnuwuTe, Kak MOXKHO MCNO/Ib30BaTb KOMMO3ULMIO AN NOCTPOEHMA Knacca DataAnalyzer’, KoTopbl
WHKancyampyeT BHyTpu ceba DataFrame 1 meToabl 418 aHaAusa.

24. B uyem onacHocTb co3aaHus "6oxkectBeHHoro knacca" (God Class), KOTopbIi 3HAET U YMEET C/IULLKOM
MHOTO B KOHTEKCTE aHanM3a AaHHbIX? K Kaknm nocieacTBUAM 3TO MOXKET NPUBECTU?

25. CnpoektupyiTe Knacc ‘TimeSeriesData™ gns paboTbl C BpeMeHHbIMU PsiaMK, KOTOpbIn byaeTt
pacwmpaTb GyHKUMOHaNbHOCTb pandas DataFrame gobasneHnem cneunduyHbIX MeToAoB (Hanpumep,
‘remove_trend()’, “calculate_seasonality()’).

26. MNoyemy TecTMpoBaHME OCOHEHHO Ba*KHO A1 KOAa, CBA3aHHOro ¢ 06paboTKOM M aHA/IM30M AaHHbIX?
MpuBeauTe ABE NPUYUHDI.

27. Y7o Takoe "mok" (mock) 1 3a4em OH Hy}KeH B FOHUT-TECTUPOBAHMM KIACCa, KOTOPbIV 3arpyrKaeT AaHHble
n3 BHewHero API?

28. Kak c nomouybto PUKCTYp B “pytest’ MOXKHO M3bexkaTb AybaMpoBaHMA Koga NpU CO34aHUM TECTOBbIX
OAHHbIX AN HECKOJ/IbKMX TECTOBbIX METOA0B?

29. HanuwwuTe CTPYKTypYy IOHUT-TecTa ana metoaa calculate_customer_lifetime_value()® knacca
‘CustomerAnalytics’, yunTbiBas NoAroTOBKY TECTOBbIX AaHHbIX M MPOBEPKY OXKMAAEMOro pesy/brata.

30. MpoTtectmpyiTe Knacc "DataCleaner’, KOTOPbIN MMeET 3aBUCUMOCTb OT BHELLHEro cepauca. Kak
obecneynTb U301ALMIO TECTA U MPOBEPUTD, YTO KNACC KOPPEKTHO 06pabaTbiBaeT OLWMOKM OT 3TOro cepBumca’?

Nekuua 7: OueHKa KayecTsa aHaAn3a AaHHbIX. MeTagaHHble U MeTPUKN

31. Y7o noapasymesaerca Noj "KauyecTtBoM aHanM3a AaHHbIX"'? Ha3oBuTe 1 oxapaKkTepusyinTe Tpu
Pa3/IMYHbIX aCMeKTa TaKoro KayecTsa.

32. Kak OOl nomoraet CUCTEMATU3NPOBATL PaACYET U OTCNIEXUBAHNE METPUK KayeCTBa AaHHbIX U Ka4eCTBa
aHanm3a? Kakue Knaccol ANA 3TOro MOXHO COB,CI,aTb?

33. OnuwuTe, Kak MOXKHO UCNOIb30BaTh WabsioH "KomnoHoBwuK" (Composite) A4na NocTpoeHns cuctemsl
cbopa pa3HOPOAHbIX METPUK KauecTBa (METPUKM AaHHbIX, CKOPOCTH, BU3HEC-METPUKM).



34. CnpoektupyiTe Knacc “DataValidator®, KoTopblit MOXKeT nocienoBaTesIbHO NPUMEHATb HECKOJIbKO
NPOBEPOK (BaNNAALMA CXEMbI, AMAMNa30HOB, MOAHOTbI) K HAboPY AaHHbIX U GOpMMPOBaTL OTYET 06
o mnbKax.

35. MNouemy npuHumMn "Mycop Ha BXxoge — mycop Ha Bbixoge" (Garbage In, Garbage Out) ocobeHHO BaxeH
ONA aBTOMATU3MPOBAHHbIX CUCTEM aHa/M3a AaHHbIX? Kakne nHctpymeHTbl OOMM nomoratoT 60poThbes ¢ 3TOM
npo6nemoi?



