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KosmyecTBo
Homep Ha3zBanue TeMbl Onucanue TeMbl
JacoB
Bgeenenve B Big Data u
| Data science. Data science 1 OcHoBHBIE TepMUHBL. THITBI 337124, KOTOpBIE PEIRoTCs ¢ Tomoripio Data
B PA3IMYHBIX CEKTOpaxX Science. OOOCHOBaHHOCTB ITPUMEHEHHSL.
9KOHOMUKH
JlaHHBIE Y UCTOUHUKH,
XapaKTepPUCTHKH,
KOPPEITAIISL JlaHHBIE ¥ HICTOYHUKH, XapaKTEPUCTUKU, KOPPEIISIIHSL
2 CTpyKTypHUpOBaHHBIE, 2 CTpyKTyprpOBaHHbIE, ITOTYCTPYKTYPHPOBaHHBIE U
MOJTYCTPYKTYPHPOBAHHbIC HECTPYKTYpHPOBAHHBIE IAHHBIE.
1 HECTPYKTYpHPOBaHHBIE
JIAHHBIC
Bgeenenue B craTuCTHKY. OnpezeneHue CTaTHCTUIECKON HAyKH.
3aKoH OOJNBIIMX YHCE. 3aKoH OOJBIIMX YHCEN, HOPMAIBHOE PaclpeielicHUe U €T0 POib B
3 Hopmansaoe 1,5 OIMCAHUH Y aHAIU3E JaHHBIX.
pacrpenienieH1e. [NoHsiThe HyEBOM rMIOTE3bI U TPOBEPKA HYJIEBOM THITOTE3bI, OLIMOKH
Iposepxka rumnores IIEPBOTO U BTOPOIO Poja.
OCHOBHBIE THITBI JITAHHBIX, KOTOPBIE IPUMEHSTIOTCS B data science,
MPOrPaMMUPOBAHUH U 0a3ax JaHHBIX: IIESIOYMCIIEHHEIE, JIOTHYECKHE,
4 Ture! TaHHBIX 1 porp: p A X 11 L >
CTPOKH, YKCIIA C TUIABAIOIIEH TOYKOM, laTa v Bpems, timestamp.
Beenenue B Python, OcHoBHbIe cpenpl ¥ TipoaykThl: PyCharm, Anaconda, Google Colaboratory.
5 CpeZpl UCTIONHEHUS 5 31k iporpammupoBanst Python kak crangapt st paboThI ¢ GONBIIME
(IDE). Tumbl naHHBIX B JIAHHBIMH: OCHOBHBIC (DyHKIIWH, THITHI JaHHBIX B Python.
Python
OCHOBHEIE KOH WU, CITHCKH, CIIOBapH, MHOKECTBA, KOPTEIKH, CTEKH
bazoBbie KOHCTpYKITHH U CTPYKIHH, > pH, » KOp > K
6 2 oyepeH, JIOTHYECKUE YCIIOBUSI, apHU(METHUYECKIE OTIEPaIIHH.
CTPYKTYPBI
7 [KB! ¥ YCTIOBHSL 3 CuHTaKCcHC MTOCTPOSHHUS TUKIIOB, YCIIOBHBIX OIIEPATOPOB,
OYHKIUH U KIACChI TIOJTE30BATEBCKIX (DYHKITHIA, KITACCOB, HACIIEIOBAHHE U TTIOJIMMOPGW3M.
bubmiorexa N TUIIbI JIAHHBIX, MACCUBBI U ONEPALIMHU C HUMHA
Bbubmorexn Nunpy, urmPy, - > pau ’
. MarpuyHbIe Orepalyy, CEMIUTMPOBaHUE, YTeHHE (aiiioB.
8 Scipy 171 HaydIHBIX 3 .
BLIUMCITCHH bubmuoreka SciPy. Hayunbie Boramcienus. [Ipakrnieckoe mpruMeHEHUeE.
Pa6ora ¢ nanapIMU. TecTHpOBaHNE TAHHBIX.
Bubmoreka Pandas, 3arpyska u 3amich JaHHBIX, CPE3bl JAHHBIX, MYJIBTH
Bubm1oreta Pandas, iak nHeKcarwms, group by, datetime, craructideckue GyHKIINY, CTaHIapTHAs
9 CTaH/AApPT UCCIIEIOBAHUS 5 A LI, group Oy, > Kinh, AapT

JTAaHHBIX

Busyam3arst. [IpermyiriectBa 1 HeocTaTki Onomoreku Pandas.




Bubmorexa Matplotlib, BapriaHThl OTPUCOBKY TPaMKOB 1 N300pKEHHIA.

BH3W§;2§;H;[/I;H1£’K) ni Bubmoteka Seaborn, Bu3yanu3aiiys mapHbIX B3auMOCBsI3el, heatmap,
10 Butmoreiu Matplotlb 4 JMarpaMMBbl, TEIUIOBas KApTa KOppPeEILHHY.
seabomn, plotly Butmorexa Plotly. [ponunyrast Bu3yanuzanust. JJunamiueckue
rpadukw.
OONmMii TOIXO/T K OITUCATENIBHOMY aHAIN3Y IAHHBIX.
11 Iowuck Ou3sHec pereHni 4 BeisBrIeHNE CKPBITBIX 3aKOHOMEPHOCTEN M KOPPEJIALIIMA ISl TPHHSITHS
Y aHAJIN3 JIaTaceToB OM3HEC-PEIICHUH.
OCHOBHBIE TIOJIXO/IBI K XPaHEHHIO JJAHHBIX: TOPU30HTAIBHO U
12 H;ﬁiﬁ%gﬁ?g&; 1,5 BEPTUKAJIBHO MacIraOHpyeMble CHCTEMBI XpaHEHU S TAHHBIX,
pemsimonnbie 1 NoSQL. Key-Value xpanuuiig.
PensimonHbIe 6a3bl JaHHBIX IS XPAaHEHUS CTPYKTYPHPOBAHHBIX JIAHHBIX.
OCHOBHBIE ONpE/IeITICHNS ¥ IPU3HAKA PEISIIHOHHBIX 023 TaHHBIX.
13 Pemﬁﬁf/lg&hl 25 [onsiTue U coznanue mMozernel (cxeM) 0a3 JTaHHBIX U YCTAHOBJICHHE
MOZIEMpPOBaHHE ’ CBsI3eH OJIMH-KO-MHOTUM (0one2many), MHOTHE-KO-MHOTHM (many2many),
MHOTHE-K-0THOMY (many2one).
[potiecc ycTaHOBKH peISIIMOHHBIX 0a3 qaHHbIX PostgreSQL.
14 Oynkimonan PGAdmin 2 NuTepdetic obonoukn PGAdmin, ocHoBHOM dyHKIMOHAaT PGAdmin st
1 PostgreSQL yI0OHO HaBUTaLMHK 110 PEIALMOHHBIM Oa3aM JaHHBIX. BoccTaHOBIeHHE
U pa3BepThIBaHue 0a3bl JaHHBIX U3 (haiina.
c ﬂ;I’I(I:BaHHLD( SI3bIK cTpyKTYpHpOBaHHBIX 3anpocoB SQL. O6nmit moaxox. bazosas
15 Tl?alnjp)opcor:; SQL 4,5 KoHIenuus, quubrparuys, pyakuun. Oynkumonan PgAdmin. Togzanpockt,
CHHTAKCHC Join, Tabnu4HbIe oneparyu.
O6pamene K Gase 3azlaq£4 CO3JaHMS HOBBIX TAOMHLI, BHEIIHUX U BHYTPEHHUX KITIOUel HX
16 nanHbIx PostgreSQL ¢ 3 CRACHL y
dopmMupoBaHUE AHATUTHYECKHX 3alIPOCOB B PEILILIMOHHOM 0a3e TaHHbBIX
TToMOIIHIO s1361Ka SQL PostareSQL.
17 HroroBag arrecranys 2 Tectupoanue.




MunneTepeTBO HayKi 1 Bhichiero odpasosanns Poceniickoii degepannn
(I)euepa.rnaimc rocy1aperseHHoe ABTOHOMHOE Ol")])‘d‘i(]B'd'l‘CJ'[I:HUB' yupexaenme sbiculero Oﬁ[)BBOBallllﬂ
«MockoBekiii roeyaperseniniii Texinuecknii ynnsepenter umenn H.9. baymana
(HAUHONAILILIT HeCICA0BATEILCKIIT YHIBEPCHTET)»

(MI'TY uar HL). baymana)

v aLP)j;(ﬂAlo

; 'tiefﬁmn pabore

llO MOJIHHTCJIBHOE 11 I}()fl)CCC]f()ll}lJIhll()L‘ 00 pasoBanne

JIOTTOJIHUTEJILHAS TIPODECCUOHAJIBHAS TIPOT'PAMMA
[TPOI'PAMMA TIOBBLITTENMST KBAJTTUOHUKALIMK
«Junior data analyst: maaammii AaHAJIATHK JAHTBIX»

Perncrpan. Ne(5.20.74.42.4

Mockia, 2026



OraaBiaenue

1. Of1uas xapakTepHCTHKA JOMOJIHUTEIBHO 1TpodeccrHonansHoii nporpammel (JIII)............ 4
Vs Tis LTI ELTTT L onnvmcons icussssissnsomsus uaaii i siisscs s mamsamornmoners wa s s st st s s s SRR S s 4
[2. Tinasmpyemere pesyaETaRR] OOV BT cossrsrsmensson: s o pas o s s assss 4
L.3. HononnarénsnsiexapacTepuermie I oo s S sn 4
1.4. Ilepeuenp npodeccHoHANBEHBIX KOMIIETCHIINH B paMKaxX UMEIOIIeHcs KBaTH(pUKaIuu,
KaueCTBEHHOE W3MEHEHHE KOTOPBIX OCYIIECTBISIETCS B PE3YIIETATE ODYUEHMS ... 3
1.5. CooTBeTcTBHE BUIOB AEATCIHHOCTH MPO(PECCHOHATBHBIM KOMIIETEHITMAM H HX
COCTABJIAROIIIHIX c.uuvvveisessareesssssnssissssrsessosssssssessssssessssorannsssessannessasssssesasssssesssssssssssanssnnesanassssasssssassessans 5
2y VaeORBE TIAR JULTE L csssmmmmmsssnnsutsnssnssiossstissss s minsnssrnnss oo snnsnsasssssms s mss ssssmmsossss somsmsasss 6
2.1 Kareropas erymateleil JITITT oovsummmsevsm s i s i i s e s s 6
2.2. Obmas Tpy/10EMKOCTE IIPOTPaMMEIL, Y IUTOPHAST H CAMOCTOSITENILHAS PAGOTA ....cvvevveeveneaeas 6
2.3, DOPMA OOYUTEHHS ... c.veuveeaeesietitiiesteteteetest et esesaestesessessesseseesssseseeseesessaseesesessessessstansassssesssssesas 6
2.4, VUEOHBIH TIIAH ...vevvirreuiirerieriesesestesseseesessesseseasessestesessessessessesssseseesssesseseesessenseseenssteneeseeenseresnes 6
3. KaneHnapHbIi YUEOHBIH TPADIK . ....c.eciiiiiiiieiiieieiieieeete et ees ettt seeasesess e s eas s e 7
4. Pabouarmporpaeed JTEITT s momms i s e i s esnrmastassromes 10
3. Yenopvis peamasanms JITIET ..o s s i o e s as s 26
5.1. Opranusanuonnsle yenoBust peamu3aiiii QI ... ..o 26
5.2. llemaroruueckue ycsoBus peami3atdi JIITIT ....c.c.ocviviviviiiiiiiciceeeceeeee e 27
5.3. Yuebno-merouueckoe odecreueHUe JIITTT..........oooovoviiiiiiciece e 27
58 Ve O T T ST PR O S T AT MM 3 S SR 0 555 S Smm e A S S TS s AP A SR L 28
6. Doprss BTOTOBONATTECTAIM TTFTTT vovumsvsewnssinmsssinsvis sn i a i s s s shbistsnasmsemongragnnes 28
7. (NEHOMHEIC MATEPHANEL HTOTOBOMN AT TeCTANIMIT s i S 29
7.1. ITacriopT KOMIIIEKTA OIEEHOUHBIX CPEIICTB 1.veuvveriarereeseeseaseseeseesesessenssreseessesseseesessesenseseneesens 29
7.2. KOMIIIEKT OLEHOUHBIX CPEIICTB .vvveveeiarriersiresesesseeesseeesssessssssesesessesssesessesessssesensssessseensses 29



1. O0mwas xapakTepHCTHKA A0NOJHHUTEIbHOI NPofecCHOHATBHOH
nporpammbi (JI1IT)

ITporpaMma noAroToBieHa Ha OCHOBE:

- ®enepanbHOro 3aKoHa ot 29 nexabdbpsi 2012 roxa Ne 273-®@3 «O06 obpazoBanuu B Poccuiickoi
Oejiepanimny;

- npukaza Munodpuayku Poceun ot 23 asrycta 2017 roga Ne 816 «O0 yrBepixaenuu Ilopsinka
IPUMEHEHHsT  OpPraHu3alUsMH,  OCYUIECTBIBSIIOIIAMU  00pa30BATENIbHYIO  IESITEIbHOCTD,
SJIEKTPOHHOTO O0YYEHHs, JHCTAHIIHOHHBIX 00pa3oBaTeNbHBIX TEXHOJOTHH IIPH peald3aluy
00pa3oBaTe/bHbIX IIPOIPAMM;

- tpeboBanunii ITpukaza MunoOpuayku Poccuu ot 01.07.2013 roma Ne 499 «O06 yTBepKaeHUH
Iopsaka opranu3anuy 1 ocyLiecTBiIeHus: 00pa3oBaTebHOM JESTeILHOCTH 110 JONOJHUTEIBHBIM
npo(ecCHOHAIBHBIM TIPOIPaMMaM»;

- METOJIHYECKMX  PEeKOMeHJalui-pazpsichennii  MunoOpunaykn Poccum 1o paspadoTke
JIOIOTHUTEIBHBIX IPO(ECCHOHANBHBIX IPOTPAMM Ha OCHOBE MPO(ECCHOHAIBHEIX CTAHIAPTOB OT
22 ampenst 2015 roga Ne BK-1030/06.

Peanuszanms  nporpaMmbl - JIONONHHTENIBHOTO — TPO(ECCHOHATBHOTO  00Opa3oBaHUs
HANpaBjieHa Ha TI0JlyYeHHEe HOBOH(-BIX) KOMIIETEHUHHU(-Ui), HeoOXOaUMMOMN(-bIX) JUIs
npo(hecCHOHANBHON IeSTETBPHOCTH, B paMKax pealH3alii [POrpaMMbl  CTPATErHYECKOIO
akageMmuyeckoro juaepctna «lIpuoputer-2030».

1.1. Heas JMII
Cdopmupoarh y 00ydaromixcss KOMICTCHIUN B 06JACTH CO3/1aHus MH(GOPMALMOHHbIX
TEXHOJIOTHH HOBOTO IOKOJICHHS, 00eCHeunBaioNMX KOHOMHYECKH 3((eKTHBHOE HM3BICUCHHE
nonesHol uHMopMauuu U3 O0JbIIMX 00BEMOB pa3zHOOOpPA3sHBIX MAaHHBEIX IIYTEM BLICOKOMH
CKOpoCcTH HX cbopa, o00paboTkM M aHalW3a, W NPHUMCHCHHE OSTHX TEXHOJOIHH B
HH(POPMAIMOHHO-aHATTUTHYECKOH ~ ACITETILHOCTH, B CHCTEMAax yIPABIEHHs M IIPHHATHS
peLIeHHH, a TakKe 718 pa3padOTKH Ha UX OCHOBE HOBBIX IIPOIYKTOB H YCIIYT.

1.2. [lnanupyembie pe3yabTAThI 00yUeHHS

ITnanupyemsle pesynsratsl o0yuenus mo JIII1:

- OCBOEHME NPO(PECCHOHANBHBIX KOMIIETCHIHH B IpOIeCcCe HU3y4YeHHs MEPEUHCIEHHBIX TEM B
yueOHOM IJIaHe;

- YCIENTHOE OCBOEHUE ITPOTPAMMBI TIOBBIIICHUS KBATH()UKAIHH;

- YCIIELIHOE IIPOXO0KACHIE HTOTOBO aTTecTaluH (3a4er).

OOy4aromumcs, YCHeIHo MpoIe/muM 00yueHHe, BRITOTHUBIINM TEKYIIHE KOHTPOJIbHBIE
3a/laHus M BBIJIEPKABIIUM TIPEIyCMOTPEHHOE YYeOHBIM IIJIAHOM MTOIOBYIO AaTTECTAIMIO,
BBUIAETCS  y/I0CTOBEpeHHe O mnoppuueHud kBanuukanuu mo JIIIT «Junior data analyst:
MIIAJIITHH QaHATHTHK JTAHHBIX).

1.3. Jonoanurenabubie xapaxkrepucruxu J{ITTT

Ilepeuens mpodeccnoHaTBHBIX KOMIICTCHIMH B pamMKax HMeoLleics Kpalu(puKaluy,
KaueCTBEHHOE H3MEHEHHE KOTOPBIX OCYLIECTBIISCTCS B pe3yibrare OOYUCHHS, OIpeJieieHbI
[Tpukazom MunuCTEpPCTBA TPy/ia M COLMATIBHOM 3aiuThl Poccuiickoi Menepamuu ot 06.07.2020
Ne405H 06 yrBepikaeHnH npodeccHoHabHOTO cTanaapTa « CIenHanucT Mo GOJIBIIUM JJAHHBIM.

Bun npodeccHoOHaNbHOM JeSTeIbHOCTH:

- Co3manue u npuMeHeHre TexHooruit Gompumx qanueix (Koj 06.042),

O6o0bmennblie Tpy/10Bble PYHKIIHM:

- Anamus OONBIMIMX JIAHHBIX C HCIOJB30BAHHEM CYIIECTBYIOLIEH B OpraHu3aluu
METOJIOJIOTHYECKOH U TeXHOIOrHuYecKoH HHppacTpykTypsl (OTD 06.042 A).

TpynoBbie GyHKIIHH:



- Broigerenue, ¢QopmmpoBanHe U cornacoBaHde TpeGOBAHMHA K pe3yNbTATaM
AHATHTHYECKHX PAOOT C IPUMEHEHHeM TeXHOIOrHH Gonbimx ganubX (T 06.042_A/01.6).

1.4. Ilepeuenr npodeccHOHANLHBIX KOMIIETCHUHH B paMKax HMeromeca
KBAIMpUKANNKN, KA4YeCTBEHHOE M3MEHEHHE KOTOPBIX OCYIIECTBJSETCH B
pesyabTarte 00y4eHus

HaHHas mporpaMma HalpapjieHa Ha COBEPLICHCTBOBAHHE M (M) TIONYYEHHE HOBOM(-BIX)
KOMIIETCHILIHH, HEOOXOMMMOH I Npo(ecCHOHANBHOM MEeATENBHOCTH, W (MIIH) IOBBILICHHE
MPO(ECCHOHATBHOTO YPOBHS B paMKax MMEIOLIEHCs KBanu(pUKaLMH.

[Ipu onpenenennn mpoeccHOHANBHBIX KOMIETEHIHIT Ha OCHOBE NPOQECCHOHATBHBIX
craugaproB, MI'TY um. H.D.baymana ocymectsiser BEIGOp IpoQecCHOHANBHBIX CTAHIAPTOB,
COOTBETCTBYIOIMX HPO(PECCHOHANBHOMN NEATENBHOCTH BBITYCKHMKOB, M3 YMCIA YKA3aHHBIX B
npunoxeHnd kK ®I'OC BO u (u1m) MHBIX IPOhECCHOHANBHBIX CTaHIapTOB, COOTBETCTBYIONMIHX
Npo(hecCHOHANBHON JeSTEIbHOCTH BBITYCKHUKOB,

Peanusyemple kommeTeHImu Oasupyiorcss Ha oOcHOBamuu Ilpukaza MuHHCTepcTBa
obpazoBanus u Haykuh P® or 19 centsGps 2017 r. N 929 "O6 yreepiaeHun (henepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOr0 CTaHAAPTa BBICIIEr0 OOpa3oBaHHsS - OakalaBpHar IO
HampaBienuo  noAarotosku  09.03.01 MudopmaTtuka u BeumMCIHMTENbHAas TexHuKa"' (¢
HU3MEHEHUAMH H J0MoNHeHUAMH) Penakius ¢ usmenenusmu N 1456 ot 26.11.2020.

IlepedeHb KOMIIETEHIIHMIA:

[IK-1. CnocoGen yuwacTBOBaTh B HCCICHOBATENHCKHX H OMNBITHO-KOHCTPYKTOPCKHX
paspaboTkax B 00/1aCTH CO3/1aHus U coBepIueHcTBoBanus UT-cucTtem.

OIIK-3. CrocoGen peluath CTaHIapTHbIE 3aladd TPO(eCcCHOHAIBHOM NeSITeIbHOCTH Ha
OCHOBE HH(OPMAIMOHHOH 1 GHOMHOrpadHIECKON KyIbTYphI ¢ IPUMEHEHHEM HH(POPMALHOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH H C Y4YEeTOM OCHOBHBIX TpeGOoBaHWH HH(OpPMALHOHHOM
Oe3onacHoCTH.

1.5. CooTBercTBHE BHIOB A€ATEILHOCTH NPOQEcCHOHATBHBIM KOMIETEHIHAM H HX
COCTABJISIIONINX

ITpodeccronanbubie

3uaHus
KOMIIETEHITHH

[IpakTHYeCKHii OIBIT YMenus

BesBrnenne, hopmupoBanue 1 cornacoBanue TpeboBaHUiH K Pe3yIbTaTaM aHATUTHUECKHX
paboT ¢ npuMeHEHHEM TeXHOJIOTHit BobIKMX AaHHEIX (A/01.6)

[TK-1. Cnocoben BersiBnenue IIpoBonuTh CranmapTer
y4acTBOBATh B TpeboBaHU I CpaBHHUTENBHBIH IPOBEICHUS aHaIH3a
HCCIIEN0BATENBCKUX U 3aKa3ymKa K aHaJIu3 METOJOB H JIAHHBIX
OIBITHO- pe3ynbTaTam HHCTPYMEHTATBHEIX
KOHCTPYKTOPCKHX aHaIM3a, CPEZICTB aHau3a
pazpaboTkax B OIIpeJie/IEHHe OONBIIMX MaHHBIX
obmacT co3ganus u BO3MOYKHOCTEIH

COBEPILIEHCTBOBAHHS
WT-cucrem

NPUMEHEHHS aHaJln3a
OOJBINMX JAHHEIX B
npeaMeTHoH obacTu
U KOHKPETHBIX
3a7avax 3aKazumka

OIIK-3. CnocobeH pernarth CTaHAAPTHBIE 33/1a4H MPO(PECCHOHANBHON JIESITEIEHOCTH HA OCHOBE
MH(QOPMANMOHHOH 1 GHOIHOrpadHIecKOl KyIbTYpEI ¢ TPUMEHeHHEM HH(OPMAIIHOHHO-
KOMMYHMKAITHOHHBIX T€XHOJIOTHH H C YYETOM OCHOBHBIX TpeOOBaHMH HHPOPMAHOHHON

Oe3onacHocTH




2. YueOnsniii nuan I

2.1. Kareropus caymaresneii JITTTT

Mmeromasicss kanudukanus (TpeboBanus K oOyuaromumcsi) — k ocBoenwio JIITIT
NOIYCKalOTCs JHIA, COOTBETCTBYIOUIETO NMPO(ecCHOHAILHOMY CTaHIapTy YPOBHIO 00pa3oBaHuUs
WK TIOJIYYarolie COOTBETCTRYIOIIUN YpoBeHb 00pazoBanus (OakamaBpuar).

2.2. Odmas Tpy10éMKOCTH NPOrPAMMBI, Ay THTOPHASI H CAMOCTOSITE/ILHAS padoTa
Ob1as Tpy10eMKOCTE IPOrpaMMBbl 44 aKajeMHUecKHX daca, U3 HUX 23 yaca ayIuTOPHOH
paboThl, 19 yacoB caMocTOsITETLHOM paboTEI H 2 Yaca HTOTOBOM aTTECTAIIMH.

2.3. ®opma odyueHnns
®opma obyuenust o JIII1 — ounasi, ¢ npUMeHeHHEM 3JIEKTPOHHOIO OOYUeHHs M
JTUCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHHA.

2.4. YueOHbIiil JIaH
JUIIT «Junior data analyst: Maaamui aHATHTHK JaHHBIX) PEATH3YETCS OJIHHM MO/IYJIEM.

B ToMm uncne

No HaumeHnoBanue ®opma Bcero,

5 [TpakTueckue |CaMoCTOATEND
/o TEMBbI, MOJTYJISI KOHTpoJId | akaJl. yac™ | Jlexmun

3aHSITHS Has padboTa

Brenenue B Big
Data u Data science.
Data science B YCTHBIN
pa3IHUHBIX orpoc
CEKTOpax
9KOHOMHKH.

JlaHHBIE H
HUCTOYHHKH,
XapaKTepPHCTHKH,
KOPPEJISIITHSI.

5 CrpyKkTypHpOBaHHBI —— ) I ) )
e,
MOJTYCTPYKTYPHPOBa
HHBIC H
HECTPYKTYPUPOBAHH
bI€ JIAHHBIE.

Brenenune B

CTaTHUCTHUKY. 3aKOH

OOJIBIIMX YHCEIL.

5 TeCT 1.5 1 - 0,5
Hopmanbhoe

pacripesiesieHHe.

ITpoBepka runores.

4. | Tunel JaHHBIX. TECT 1 0.5 - 0,5

Beenenue B Python,
Cpezlbl HCITOJIHEHHS YCTHBIH
(IDE). Tunet oTpoc
JauHbIX B Python.

basosble oMallHee
6. | KOHCTPYKIIMH H A 2 - 1 1

3a/1aHue
CTPYKTYPBIL.




7 Iukns! 1 yenopusg, | AOMAHIHEC 3 } 1 |
" | Oynkiun U Kiacepr | SAAMHC
bubmuotexn JoMalnee
8. Numpy, Scipy aist 3a1aHue 3 i 1 o
Haqube
BBIMHMCIICHUHA.
bubmuoreka Pandas, | momamnee
g, | KaK crannapt 3a/[aHHe 5 ) 3 )
HCCIICIOBAHUS
JIAHHBIX
Busyanuzarus B JIoMalrHee
Python u cpe3sr 3a/laHue
10, | AQHHBIX. 4 ) 2 2
bubnuorexu
Matplotlib, seaborn,
plotly.
ITouck OuznHec JoMalHee
11.| pemennii u ananus 3a/laHue - 1 1 2
J1aTaceToB.
CucreMbl XpaHeHHs
12.| mannbix. basel TecT 1,5 1 - 0,5
JIaHHBIX.
Pensimonnrie 6a3nl
13.| maHHBIX U UX TecT 2.5 0,5 1 1
MOJIETUPOBAHHE.
OyHKIIOHAT
14.| PGAdmin ms TECT 2 0,5 0,5 1
PostgreSQL
A3BIK
15 | SLPXELYRHOBAHMN TEeCT 4,5 0,5 3 1
X 3ampocoB SQL.
CuHTakcuc
O6pamenwue k 6aze
16.| 7AHHPIX PostgreSQL TecT 3 0,5 0,5 2
C TIOMOIIBIO A3BIKA
SQL
17. ATGroRis 3a4eT 2 - - -
aTTecTanus
UTOTO - 44 9 14 19
*akaIeMHIeCKHI yac COCTaBIsAeT 45 MHHYT
3. Kanenpapublii yueOHblii rpaduk
B LG C | nens | 2 news | 3 geun | 4 medb | 5 neHp | 6 neHb
/1 TEMBI, MOIYJIS

OKOHOMHMKH.,

Bgenenwne B Big Data u
Data science. Data science
B Pa3IMYHBIX CEKTOpaX

JlaHHBIE U HICTOUHHKH,




XapaKTEPHCTHKH,
KOppeJsLusl.
CTpyKTypHpOBaHHEIE,
HOJTYCTPYKTYPHUPOBaHHBIE
1 HECTPYKTYpPHPOBAHHEIE
JIAHHBIE.

Bge/ieHHe B CTATHCTHKY.
3aKoH OOJIBIIHX YHCell.
Hopmainsnoe
pacnpenenenue. [Iporepka
THIIOTE3.

Twme! TaHHBIX.

Bgenienue B Python, cpemsr
ucrnonuenus (IDE). Tumsr
naHubixX B Python.

bazoBrie KOHCTPYKIIMH U
CTPYKTYPBIL.

[WKJIBI B YCIIOBHS.
DYHKIHWH U KJIACChI

bubmuorexn Numpy, Scipy
JUIsl HAYYHBIX BBIUHCIICHHI.

bubmuoreka Pandas, kax
CTAHAaPT HCCIICTOBAHUS
JAHHBIX

10.

Busyanm3zanus B Python u
Cpe3bl JaHHBIX.
bubmorexu Matplotlib,
seaborn, plotly.

11.

ITouck 6usHec peneHHid 1
AHAJIM3 J1ATACETOB.

12,

Cucrempl XpaHeHHUs
JaHHBIX. Basbl JaHHBIX.

13.

Pensmonssie 023
JIAHHBIX U UX
MOJIETHPOBAHHE.

14.

Oyukuuonan PGAdmin
s PostgreSQL

13.

SI3BIK CTPYKTYpHUPOBAHHBIX
sanpocoB SQL. CuHTakcuc

16.

OObpamenue k 0aze qaHHBIX
PostgreSQL ¢ moMomiso
si3bIka SQL

Wrorosas arrecranus

HaumenoBanue
TEMBI, MOJY IS

7 meun

8 neun

9 nedn

10 neusn

11 nenn

Beenenue B Big Data u
Data science. Data
science B pa3IHYHBIX
CEKTOPAX IKOHOMHKH.

JlaHHBIE ¥ HCTOYHHKH,




XapaKTepPHCTHKH,
KOPPEJIALHS.
CTpyKTypHpOBaHHBIE,
IOJIYCTPYKTYPHPOBAHHBIE
¥ HECTPYKTYPHPOBAHHbIE
JaHHBbIE.

Beejienue B cTaTuCTHKY.
3akoH OOJBIINX YHCE.
Hopmansroe
pacripeJielieHue.
[Iposepka runores.

Twune! JaHHEBIX.

Bgenenue B Python,
Cpe/ibl HCIOJIHEHUS
(IDE). Tune! naHHbIX B
Python.

bazoBbIe KOHCTPYKITHH K
CTPYKTYDBI.

[{1KsB1 B yCIIOBHSL.
DYHKIIUH U KITACCHI

bubnuorekn Numpy,
Scipy a7t HayIHBIX
BBIYHCJICHHI.

bubmuoreka Pandas, kax
CTaH/IapT MCCTIeI0BaHuUs

JaHHBIX

10.

Busyanu3zaius B Python
U Ccpe3bl JIAHHBIX.
bubnuorexu Matplotlib,
seaborn, plotly.

11.

[Touck 6usnHec peniennii
U aHAJIN3 JATaceTOB.

12,

CucteMbl XpaHSHHS
JaHHBIX. basel MaHHDBIX.

13.

Pensinonnbie 6a3pl
IaHHBIX U UX
MO/ICJIHPOBAHHE,

14.

Oynkiuonan PGAdmin
qist PostgreSQL

1§,

SI3BIK
CTPYKTYPHUPOBAHHBIX
3anpocos SQL.
Cunrakcuc

16.

Obparenue k Gase
naHHbIX PostgreSQL ¢
MOMOTIIBIO si3bIKa SQL

17.

Hrorosas arrecramus

Pexomennyemsriii cpox ocBoenust JIIIIT — 11 guei.
QakTuyeckoe pacrucaHue 3aHSTHI
00y4aromMUMUCs WK IPH GOPMHPOBAHHH TPYIIIIEL.

YTBCPIKIACTCA

npu

3aKJIFOYCHHH

AOTroBOpa

C



4. Pabouas nporpamma JAIIIIT

4.1 Pabouas nporpamMma MOyJIs

4.1.1. Llenp u3yueHus Momyns: copMHpPOBaTh Yy OOYYArOIIMXCS KOMIETEHIMH B 00IacTH
CO3MaHHs HH(POPMAIIMOHHBIX TEXHOJIOTHI HOBOTO IOKOJIEHHS, 00ECIEUHBAIOIINX SKOHOMUIECKH
5} (PeKTHBHOE H3BJIEUCHHE MOJNE3HOM HHPOPMAIMH K3 OONLIIMX OOBEMOB pPa3sHOOOPA3HEIX
NaHHBIX IYTEM BHICOKOH cKOpocTH HX cbopa, oOpaGOTKH H aHaM3a, M IPHMEHEHHE STHX
TEXHOJIOTHH B MH(QOPMAIMOHHO-aHAIMTHYECKON MAeSTENBPHOCTH, B CHCTEMAaX YIIPaBICHHS H

IPUHATHS PEIICHHUH, a TAKKe U1 pa3pabOTKH Ha HX OCHOBE HOBBIX IPOAYKTOB H YCIIYT.
4.1.2. 3apaua U3y4eHHs MOJYJIsA: H3YYUTh CPEACTBA aHAKM3a OONBLINX JAHHBIX.

4.1.3. Ilnanupyemsble pe3yJIbTaThl 00yUeHHS
[Ipouecc u3ydenus pasaena HanpasieH Ha (OPMHUPOBAHUE CIIENYIOIMX KOMIETEHIIMH

Metozel 1 hopmbl
Kon/ o0yueHus,
HAKMEHOBALHE Ilepedyens nnaHUpyeMBIX Pe3yIbTATOB 00YUEHHS CII0COGCTBYIOMME
KOMIIETEHITHH IO MOJYITEO (hopMHPOBaHHUIO
U PA3BUTHIO
KOMIIETCHIIUH
3HaTh: Merons! o0yuenus:
Merto/1p1 TOMCKA HAYYHO-TEXHUYECKOM AKTHBHEIE,
HH(POPMALIMHU TI0 TEME HCCIIe0BAHUS; METOBI IIaCCUBHEIE,
IPOBEIEHHS IKCIEPUMEHTOB M HAaOJIIOIEHHIA, HHTEPaKTHBHEIE.
00001mmenns 1 06paboTKH HX Pe3yILTATOB. @opmbl 00yUeHHS:
YmMmern: JICKITHS,
BuImonssaTh NOUCK U aHATH3 HAYYHO- IIPAKTHYECKOE
[TK-1 TEXHUUYECKON HH(DOPMAIIUH 110 TEME 3aHATHE;
HCCIIEI0BAHHSA, IPOBOAUTE SKCIIEPHMEHTEI, CaMOCTOSITENIbHAS
0000maTh 1 06pabaTEIBATE MOJTyYeHHBIE pabora.
pe3yIbTATHL.
Baapners:
IIpakTHYECKHMMH HABBIKAMH ITOHCKA HAYYHO-
TEXHUYECKOH HHpOpMaIuu 1o Teme
UCCJICOBAHHS.
3Harth: Mertonp! oOydeHus:
CranpnapThl POBEICHUS aHATH3a JJaHHbBIX. AKTHBHBIE,
YMerth: MIaCCHBHBEIE,
[IpoBoaMTE CpaBHUTEBHBIN aHAIN3 METOIOB U UHTEPaKTHBHEIE,
HHCTPYMEHTAJIBHBIX CPEICTB aHaTH3a OOJIBIINX ®opmel 00yueHus:
OIIK-3 JaHHBIX. JICKIHS;
Baajgern: IIPAKTHYECKOE
BrisiBnenue TpeboBanumii 3aKa3umKa K 3aHTHE;
pesyapTaTaM aHaju3a, onpese/ieHue caMoCTOoATeIbHAS
BO3MOYKHOCTEH IPUMEHEHHUs aHaIu3a OONBITHX pabora.
JaHHBIX B IPEAMETHOH 001aCTH B KOHKPETHBIX
3a/1a4ax 3aKa3zymKa.

4.1.4 Copnepxanue Kypca

Tema 1. Beegenue B Big Data m Data science. Data science B pasjH4HBIX CEKTOpax

3KkoHOMHKH (1 yac)

Jlexuuu (1 yac). B pamMkax naHHo#H TeMbl OyIyT paccMOTPEHBI OCHOBHEBIE TEPMHHBI, THIIBI

3a/1a4, KOTOPBIE pelnarTes ¢ moMompio Data Science. OG0CHOBaHHOCTE IPHMEHEHHS.




CamocrosrenpHas padora (1 yac).

JlunakTuaeckue
Hanmenoranue SP LA, DOpPHIE .. | YuebHo-meromuueckoe | Popma
e BBIHECCHHBIC HA | CAMOCTOSTEIILHOM e KOHTPOIT
CaMOCTOSTEIBHOE padoThl
H3yUCHHE
Brenenne B Big | Bonpmmue nannere | [Ipopabotka Kpyz PJL.  Crpyxrypsl | Tect
Data u  Data JIOTIOJIHUTENBHBIX | JIAHHBIX 51
science. Data HUCTOYHHKOB IIPOEKTHPOBAHUE
science B uH(GopMaIu Iporpamm: [yued.
pasInYHbBIX nocodue]| / Kpys P.JL.;
CeKTopax nep. 3-ro adri. H3j.
HKOHOMMKH ®unorenos K.I'. — M.:

BMHOM. JlabopaTtopusi
sHanui, 2017. — 765 c.
(https://library.bmstu.ru
/Catalog/Details/47646
9)

Tema 2. Jlannble H HCTOYHHKH, XapaKTePHCTHKH, Koppejsiuus. CTPYKTYpHpOBAHHbIE,
MOy CTPYKTYPHPOBAHHBIE H HECTPYKTYPHPOBAHHBIE TaHHBIE (2 Yaca)
Jlexuuu (1 wac). Bynmer paccMOTpeHO HOHSTHE JaHHbBIE, OCHOBHBIE OTKpPBITHIE H
3aKPBITHIC HCTOYHHMKH JIAHHBIX. XapaKTepUCTHKH IaHHBIX, OCHOBHBIE pa3jiMyMsi 110 THILY
CTPYKTYPHPOBAHHOCTH, criocodax o0pabOTKH U XpaHeHHIO.
CamocrogrensHas paborta (1 vac).

JluakTuueckue
HaumeHnopanwue SEMIEEEL N .. | YueOHO-MeTomuueckoe | Dopma
TeMLI BBIHECEHHLIE HA | CAMOCTOSITENHHOM e .- SBHTPE
CaMOCTOSITEIbHOE paboThI
H3yUYEHHE

JlanubIe u | ABcrpakius [TpopaboTka Kpy3 P.JI.  Crpyxrypsr | Tect
HCTOYHHKH, JTAHHBIX JIOTIOJTHUTENBHBIX | JaHHBIX U
XapaKTePUCTHKH, UCTOYHHUKOB IIPOCKTHPOBAHHE
KOppEJISIIIHSL. uHpopManuu IIporpamm: [yued.
CTpyKTypHpOBaH nocodue] / Kpysz P.JL;
HBIE, mep. 3-ro aHrji. M3
HOIYCTPYKTYPHPO O®unoreno K.I'. — M.
BaHHbBIE U BMHOM. Jlabopatopus
HECTPYKTYpPHPOBa 3HaHuii, 2017. — 765 c.

HHBIC JaHHBIC

(https://library.bmstu.ru
/Catalog/Details/47646
9)

Tema 3. Beenenne B cratueruky. 3akon Gonpmux uncen. HopmansHoe pacnpeneaenue.
IIpoBepka rumote3 (1,5 uaca)
Jlexmum (1 wac). B pamkax pgaHHOM TeMBl OyAyT pPacCMOTPEHBI OIpEENeHHs
CTATHCTHYECKOM HAayKH, 3aKOHbI OONBIIMX YHCEN, HOPMaJbHOE paclpeleleHue W €ro pojb B
OMHMCAHHH W aHalM3€ JaHHBIX. ByJeT paccMOTpEeHO MOHSATHE HyJeBas TI'MIIOTE3a W IIPOBEpKa
HYJICBOH T'HIIOTE3bI, OIIUOKH [IEPBOTO H BTOPOTO POJIA.
CamocrosrenbHas pabora (0,5 gaca).
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JlumakTuyeckue

HaumenoBarue | o iieh Popta .. | YueOHO-MeTOIMueckoe | Dopma
BBIHECEHHBIE HA | CAMOCTOSTELHON

TEMBI obecrieueHue KOHTPOJIS
caMocCTosATelIbHOe | paboThI
U3y4YEeHUE

Beenenue B | bonpimue umcna, | I[Ipopaborka MesxenHnas H.M. | tect

CTATHCTHKY. HOpMalbHOe JIONIOJTHUATEINBHBIX | OCHOBBI TEOPUH

3akoH OOJBIMMX | pacipejielieH e HUCTOUYHHKOB BEPOATHOCTEH "

YHCell. uH(pOpMAaIun MaTeMaTU4eCcKoH

Hopmansnoe CTaTHCTHKU: Kypc

pacmpeieieH e, TeKIuH /

IIpoBepka Mexennas H.M.;

THIIOTE3 MI'TVY UM. i o

Baymana. — M.: U3n1-Bo
MI'TY HM. H.D.
baymana, 2016. — 108
@
(https://library.bmstu.ru
/Catalog/Details/46526
0)

Tema 4. Tunsl fanneix (1 yac)

Jlextuu (0,5 waca). B pamkax nammoil TeMbel OyJIyT paccMOTPEHBI OCHOBHBLIC THITBI

J@HHBIX, KOTOphIE IpHMeHsIoTcs B data science, mporpaMMHpOBaHWM M 0a3ax JaHHBIX.
LlenouncieHHEIE, IOTHYECKHE, CTPOKH, YHCIIA ¢ IIABAIOLIEH TOYKOM, 1ata 1 BpeMsl, timestamp.
CamocrositespHas pabora (0,5 gaca).

JIMjaKTHYECKHE
€UHHUIILI DopMbI VYyebHo-

Hamvenosanue | o oHPh P . ®opma
BBEIHECEHHEIE Ha CaMOCTOSITCIIBHOM | METOIHYECKOE

TEMBI KOHTPOJISI
CaMOCTOSITEJIbHOE paboTHI obecnieueHue
H3YUEHHUE

Tunel nanueix | CtpykrypupoBanue, | IlpopaboTka AnToHOBa B.A., TECT
OoJbIINE MACCHBHI | JIOTOJHHUTENBHBIX | AHTOHOBA B.M.
JIAaHHBIX HCTOYHHKOB Brenenne B ananus

HH(pOPMALHH OOIBIITHX

UH(OPMAITHOHHBIX
MAacCHBOB /
AnToHoBa B.A.,
Antonopa B.M. -
M.: WH3g-so MITY
uM. H. D. baymana,
2021.-52c.
(https://library.bmstu.
ru/Catalog/Details/55

3766)

Tema S. Beenenne B Python, cpennt nenoanenns (IDE). Tunsl jauneix B Python (2 uaca)

Jlekuuu (1,5 vaca). B paMKkax NaHHOH TeMbl OyIyT PacCMOTPEHBI OCHOBHBIE CPEIBI H
npoaykrel PyCharm, Anaconda, Google Colaboratory. SI3six mporpammuposanus - Python, kax
CTaHIapT ULt pabOThI ¢ DOJILIIMMH JTAHHBIMH OCHOBHBIE ()YHKI[HH, THITBI JaHHBIX B Python.

CamocrositensHas pabota (0,5 gaca).
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JlunakTHUECKHE

€IUHHLIBI Dopmbl
Hamvenosanne | ek P .. | YuebHo-MeTomHuueckoe | Mopma
BBIHECEHHBIE HA | CAMOCTOATEIIBHOM
TEMBbI obecrieuenue KOHTPOJIS
CaMOCTOATENIbHOE | PabOTEI
H3yUYEHHE
Beenenne B | bonbiiue nanusie | IIpopaboTka Cunen M., | ycTHBIH
Python, cpesp JonojaHuTenpHbIX | Melieman A., A M. | ompoc
UCIIOJIHEHUS HCTOYHHUKOB Ocnogsl Data Science u
(IDE).  Tunmt HH(popMAaIiK Big Data. Python u
JTaHHbIX B HaykKa O JIaHHBIX /
Python Cunen JI., Meiicman

A, Amu M., mep. c
aurn. Mareees E. —
CII6.: Tlurep, 2020. —
334c.

(https:/library.bmstu.ru
/Catalog/Details/54437

D

Tema 6. bazoBbie KOHCTPYKIHH U CTPYKTYPBI (2 yaca)

Ipakruyeckue 3ansarus (1 yac). OCHOBHBIE KOHCTPYKIIHH, CIIMCKH, CJIOBApH, MHOYKECTBA,
KOPTEXKH, CTEKH, 0YECPE/IH, IOTHYECKHE YCI0BH, apH(METHUECKHE ONEPALIHH.
Camoctostensuas padora (1 yac).

JunakTrueckue
€/TMHUIbI Dopmbl YueGHo-
Hammenosanue | ©/ AP P . dopma
BBIHECEHHBIC HA | CAMOCTOSITEJIBHOH | METOIMYECKOE
TEMBI KOHTPOJIST
CaMOCTOSATENIbHOE | pabOThI obecrieyeHne
H3yYeHUE
bazoBeie I'panu naHHbIX ITpopaboTka Cumnen /1., JIOMauiHee
KOHCTPYKI[UH JIONOJIHUTENBHEIX | Melicman A., 3aJlaHue
U CTPYKTYPBI HUCTOYHUKOB Amu M.  OcHOBHI
uH(pOpMaIHH Data Science u Big

Data. Python =u
Hayka O JIaHHBIX /
Cunen i .
Meiicman A., Amu
M.; mep. ¢ anru
Mareees E. -
CII6.: Tlutep, 2020.
—334c.
(https://library.bmst
u.ru/Catalog/Detail
s/544371)

Tema 7. lukiibl 1 ycnopus. @yHKuuu 1 Kiaaces! (3 yaca)
[paxtiyeckue samstust (1 yac). CHHTAKCHC TTOCTPOEHHS LIUKIIOB, YCIOBHAIX OIIEPaTOPOB,
TI0JIb30BATENBCKUX QYHKIHH, KJIACCOB, HACTEIOBAHHE H MTOITUMOP(H3M.
CamocrosrenbHast padota (1 gac).
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JunakTHueckue

€JIMHUILBI DopMbl Vuebno-
Haumenopaunue ’ P i @opma
BBIHECEHHBIE HA | CAMOCTOATENBHON | METOIHYECKOE
TEMBI KOHTPOJIA
CAMOCTOSITENIbHOE | paboThI obecnieueHne
H3yUCHHE
L{uxmsr u | Huxuer B Python | IIpopaborka Ilnac Jlx. Baupep | momarmnee
YCIIOBHAL. JnonoyinaTenbHbX | Python JUISL | 3ajiaHue
Oyskuun o HCTOYHHKOB CIIOYKHBIX  3aj1a4:
KJTACChI nH(pOpMALIHH HAyKa O JaHHBIX U
MalTHHHOE

obyuenue / Ilmac
Jlx. Bannep; nep. ¢
auru. [lanet M. —
ClI6., [Tutep,
2020.-572c.
(https://library.bms
tu.ru/Catalog/Detai
1s/550326)

Tema 8. bubauorexkn Numpy, Scipy ais HaydHbIX BbIYHCIeHHH (3 uaca)

[Ipaktuueckue 3anstas (1 uac). bubnuoreka NumPy, THNBI JaHHBIX, MacCHBHI U
olepaluu ¢ HUMH, MaTpu4HBIe OIlepaluu, CEMIUTMpoBamue, ureHue (¢aitnoB. bubinoreka
SciPy. Hayunsle Berancnenus. [Ipaktiuueckoe npumenenne. Padora ¢ nanHeIMH. TecTHpoBaHHE
JAHHBIX.

CamocrositensHast pabora (2 yaca).

JIMgaKTHYECKHE
€IHHHUIIbI DopMbI YuebHo-
Haumenosanue TGl P " ®opma
BLIHECEHHLIC HA | CAMOCTOSATEIBHOM | METOIMYECKoe
TEMBI KOHTPOJISI
caMoCTOATeNbHOe | PadOThI ofecrieyeHue
HU3Y4YEeHHE
bubnunorexu bubnnoreka ITpopaboTtka [Inac /x. Banpep | nomariHee
Numpy, Scipy | Numpy JIOTIOJHUTENBHBIX | Python JUIA | 3aaHuie
JUISL  Hay4HBIX HCTOYHHKOB CIOXKHBIX  3ajad:
BBIUKCIIEHHUH HH(pOpMaIIHH HayKa O JaHHBIX H

MAallHHHOE
obyuenne / Ilmac
Jlx. Bangep; nep. ¢
anri. [laetn M. —
CII6.: TTurep, 2020.
—372¢.
(https://library.bmst
uw.rw/Catalog/Details
/550326)

Tema 9. bubimorexa Pandas, kak cTanaapT ucc/ieoBaHns JaHHBIX (5 yacoB)
ITpakTrueckne 3anstus (3 yaca). bubnuoreka Pandas, 3arpy3ka u 3anuch JaHHBIX, CPE3bI
JIAaHHBIX, MYJbTH HHJAEKcalus, group by, datetime, craructuueckue (GyHKIMH, CTaHApPTHAs
Busyanusanus. [IpeumyniectBa u negocratku 6ubnnorexu Pandas.
CamocrositenbHast pabora (2 yaca).
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JlunakTHueckue
€IUHHUIIBI, DopMeI Vyedno-
BBIHECEHHBIE HA | CAMOCTOSTENLHOM | METO/IHUECKOe
CaMOCTOSITEIIbHOE | paboThI obecrnieyeHue
H3yUEHHE

@opma
KOHTPOJIsl

HaumenoBauue
TEMBI

bubnnorexa bubnuoreka ITpopaboTka JIyrn M. Python. | nomainHee
Pandas, kak | Pandas JlonoaHUTeNbHBIX | KapManubiii 3aflanue
CTaHJapT HUCTOYHUKOB CIIPABOYHHK /
HCCIIEI0BAHUS uHpopmanuu Jlytu M.; Ilep. ¢
JTAHHBIX aHIJl. U ped. mep.
bepurreitn M1.B. —
5-e m3a. — M.
W3 par. JIOM
«Buneame», 2015,
—318c.
(https://library.bms
tu.ru/Catalog/Detai
15/475602)

Tema 10. Busyanusanus B Python u cpesst nannbix. bubaunoreku Matplotlib, seaborn,
plotly (4 uaca)

Ilpaktnueckue 3amsaTus (2 waca). buGmmoreka Matplotlib, BapuanTLl OTPUCOBKH
rpapukoB M H300paxkenuil. buGmmoreka Seaborn, Bu3yanuM3anus TapHBIX B3aUMOCBS3E,
heatmap, nmarpammel, Temopast kapra koppeisiuu. bubmmoreka Plotly. IlpoasunyTas
BU3yanHu3anus. Jlnnamuueckue rpadukH.

CamocrositenbHas paboTa (2 gaca).

JlunakTuueckKue
Hammenopamye | SAAHALIBL Dopmel ) Yuebuo- Dopma
BBIHECEHHBIE HA | CAMOCTOSTEIEHOH | METOIMYECKOE
TEMBI KOHTpOJISL
CAMOCTOATENBHOE | paboThI obecreueHme
U3yYCHHE
Busyanusanus | Busyamuzamus B | [Ipopaborka Cy3u P. Python. B | nomaiuee
B Python wu | Python JIOTIOJIHUTENLHEIX | TTOJITTHHHUKE: 3ajaHue
Cpe3bl JITaHHBIX. HCTOUHHKOB Haubonee monHoe
bubnuorexn UH(pOopMaIHH PYKOBOJICTBO /
Matplotlib, CysuP. - CIIb.:
seaborn, plotly BXB-Ilerepbypr,
2002. - 747 c.
(https://library.bmst
u.ru/Catalog/Detail
s/84709)

Tema 11. Tlonck 6H3Hec pemeHnii U aHAJIM3 AaTaceToB (4 yaca)

Jlexumu (1 vac). B pamxax panHoi TeMbl OyeT paccMOTPEH H OIMCAH OOl TOAX0I K
OIHCATE/ILHOMY aHAIM3Y JAHHBIX, [ BbIABICHHs CKPBITHIX 3aKOHOMEPHOCTEH M KOppeJIslmii,
JUIS TIPUHATHS OU3HEC PELICHUH.

[TpakTueckue 3anatus (1 yac). CpaBHUTEIBHEIH aHAIN3 JATACETOB.

CamocrosrensHas pabora (2 yaca).
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Jlunaktuueckue

Uhnanssaass €UHHUILIBI, ®opmbl ) VYuebHo- dopua
BLIHECEHHBIE HA | CAMOCTOSTE/ILHOM | METOJIMYECKOE
TEMBI KOHTPOJISI
caMoCTOSTENbHOE | pabOThI olecreyeHue
H3YUCHHE
ITouck Ousnec | Ynpasienueckue | [Ipopaborka MeToapl U MOJENHU | JOMAITHEEe
pelueHui U | pereHus, JIOTIONIHUTENBHEIX | IPUHATHS pelleHui | 3a/1aHue
aHaJu3 MaTeMaTHUeCKas | HCTOUHHKOB B 3a7aYax OLIEHKH
aTaceToB MOJIEITE HHpOPMAITHH KaJyecTBa "
TEXHHYECKOTO
VPOBHSI  CITOJKHBIX
TEXHHYECKHX
CHCTEM:
MoHOTpadwus /
CeméEnon C.C.,

Boponos E.M..
[Tonrarckuit  A.B.,
Kpsues A.B.; pen.
Pybunosuu  E.fL.;
Hu-1 1podiieM
yIIpaBJIeHHsI UM.
B.A. Tpane3nukora
PAH. — 3-e w3m. —
M.: URSS: Jlenaun,
2020.-517 c.
(https://library.bmst
u.ru/Catalog/Details
/534649)

Tema 12. Cucremb! xpaneHHs1 JaHHbIX. ba3el nanubix (1,5 gaca)

Jleknun (1 uac). B paMkax nanHod Tembl OyIyT pacCMOTPEHBI OCHOBHBIE IOIXO/bI K
XPAaHCHHIO JIaHHBIX, TOPU30HTAILHO M BEPTHKAJIBHO MacliTadHMpyeMble CHCTEMBI XpaHECHHS
JaHHBIX, pensanuonnbie 1 NoSQL. Key-Value xpanunumia.

Camocrosrennuag padora (0,5 yaca).

JluiakTuyeckre
€IMHHILIBI Dopmbl VYyebHo-
Haumenopanue HEL 3 . ®opma
BLIHECEHHBIE HA | CAMOCTOSTERHOMN | METOIHYECKOE
TEMBI KOHTPOJIS
CaMOCTOSATENBHOE | pabOoThI obecrieuenne
H3y4EHHE
Cucremsbl NoSQL ITpopaborka Cunen /1., TEeCT
XpaHEeHHUd JOTIOJIHHUTENBHBIX | Meiicman A., Anu M.
JIAHHBIX. bazbl HCTOYHHKOB OcHoBBI Data
JIAHHBIX UH(pOPMaLUK Science u Big Data.

Python u Hayka o
nanueix / Cunen J1.,
MeiicMan  A., Anu
M.; mep. c¢ aHrL
Martsees E. — CIIG.:
ITutep, 2020. — 334 c.
(https://library.bmstu.
ru/Catalog/Details/54
4371)
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Tema 13. Pensiunonnpie 6a3pl JaHHBIX H HX Mo/leJiHpoBaHue (2,5 yaca)
Jlexuu (0,5 waca). byayr paccMoTpeHs! pensnMOHHBIe 0a3bl AAHHBIX, IS XPAHEHHUS
CTPYKTYPHPOBAHHBIX JaHHEIX. OCHOBHBIE ONPEIENICHIs U TIPU3HAKH PEISIMOHHBIX 0a3 JaHHBIX.
[Tonstie u co3nanue Mozenei (cxem) 6a3 JAHHBIX M yCTAHOBJIEHHE CBsI3ei OIMH-KO-MHOTHM
(one2many), MHOTHE-KO-MHOTHM (many2many), MHOTHe-K-0{HOMY (many2one).
IIpakTnyeckue 3anstus (1 gac). Cozmanue Mojienelt 6a3 JaHHbIX.
Camocrositrenpnas pabora (1 vac).

JIMaKTHUECKHE
€IMHHIIBI Dopmbl Yuebno-
Hanwmenoranue SRS P . ®opma
BEIHECEHHBIE HA | CAMOCTOATENBLHOH | METO/TUYECKOE
TEMBI KOHTPOJIS
CaMOoCTOSTENBbHOE | pabOThHI obecneuenne
U3yUYECHHE
Pensiinonnbie Pensaiuonnsrii IIpopaGotka I'opreen C.H., | Tect
0a3pl JTAaHHBIX U | IOAXOZ, JOTIOJIHUTENBHBIX | Boomuna B.H.
ux opraHuszanus 0a3 | HCTOUHHKOB Opranusanus Oa3
MOJIEIMPOBAaHUE | JAHHBIX uHpopManun JTAHHBIX: yueOHHUK
JUIsl By30B: B 2 u. /
['opnees C.H.,

Bonomwuua B.H. — 2-
€ M3/1., UCIIP. U JIOTL. —
M.: FOpaiit, — 2021.
(https://library.bmstu.
ru/Catalog/Details/55
5437)

Tema 14. ®ynkunonan PGAdmin s PostgreSQL (2 uaca)
Jlexuuu (0,5 waca). B pamkax maHHON TeMbl OyjeT paccMOTpEH MpPOIECC YCTAHOBKH

peISIMOHHBIX  Oa3bl JaHHBIX PostgreSQL, u wuurepdeiic - obomouxu PGAdmin, a Ttaxke

pazobpan ocHosHoH (ynknuonan PGAdmin, /uis yo0HO# HaBUTaIMK 0 PETANHOHHEIM GazaMm

MaHHBIX. ByJer pa3obpan mporecc BOCCTAHOBICHUS H pPa3BepThiBaHUs 6a3bl JAHHEIX H3 (aiila.
[paktinaeckue 3anarus (0,5 vaca). Ycranoska 6a3 ganueix PostgreSQL u PGAdmin.

Pa3eepTka 0a3 JaHHBIX.
Camocrosrenbhas padora (1 gac).

JlnmakTuueckue
€IUHHIIBI Dopmbl YyebHo-
Haumenopanue . p . ®opma
BBLIHCCEHHBIE HA | CAMOCTOSITEIIBHON | METOIMUECKOE
TEMBbI KOHTPOJIst
CaMOCTOATENIbHOE | pabOoTEI obecneueHue
H3yYeHHE
OYHKITHOHAI PGAdmin, [IpopaboTtka JIyrm M.  Python. | Tect
PGAdmin s | PostgreSQL JONOMHHUTENBHBIX | KapmaHHEIH
PostgreSQL HCTOYHHKOB CIIPABOYHHK /
uHpOpMaIHU JIyru M.;  Tlep.
aHrl. W pexp. Tep.

bepurreitn U.B. — 5-¢
u3n. — M.: U3par. nom
«Bunpsamey, 2015, —
318¢c.
(https://library.bmstu.r
u/Catalog/Details/475
602)
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Tema 15. SI3bIK cTPYKTYypupOBaHHbIX 3anpocoB SQL. Cunrtakcuc (4,5 yaca)

Jexkumu (0,5 waca). B pamkax pasHOH Tembl Oyzer pacemorpen SQL - s3bIK
CTPYKTYpHPOBAHHBIX 3ampocoB. O6uimil moaxox. basopas koHUeNIys, QuibTpanus, QyHKIHH.
Oyukimonan PgAdmin. IMToxzanpocsl, Join, Tabnnyneie onepauu.

TpakTuyeckue 3austus (3 yaca). Msyuenue Gpynkunonana PgAdmin.

CamocTtositenpHas padota (1 gac).

JunakrTuyeckue
HanveHoBaHme €IHUIIBI, ®opmbl ) YuebHo- Dopma
S BBIHECEHHBIE HA | CAMOCTOSITENIBHOM | METOAMYECKOE -
caMOoCTOSTEeNBEHOE | PaboThl obecrieyeHue
H3y4YEeHHE
SI3BIK Cunrakcuc SQL | IlpopaboTka Cy3u P. Python. B | recr
CTPYKTYPHPOBaHH JIOTIOJTHUTENBHEIX | TIOJJHHHHKE:
BIX 3arpocoB HCTOYHHUKOB Haubonee  momnnoe
SQL. Cunrakcuc uHbOpMALIUH PYKOBOZICTBO /
CysuP. - CII6.:
BXB-Ilerepbypr,
2002. — 747 c.
(https://library.bmstu.
ru/Catalog/Details/84
709)

Tema 16. O6pamenue K 6ase naunbix PostgreSQL ¢ momompio asbika SQL (3 yaca)

Jlekumu (0,5 waca). B pamkax naHHOH TeMbl OyAyT pacCMOTPEHBI 3aa4yd CO3MaHHA
HOBBIX TaOJHMI|, BHEIIHHX M BHYTPEHHHX KIIOUeH uX cBi3eld. QOpPMHPOBAHHE aHATHTHYECKHX
3aIIPOCOB B peJiiMOHHOM 6a3e nanHbIX PostgreSQL.

IIpaktuaeckue 3anstus (0,5 yaca). POpMHPOBaHHE aHATUTHYECKHX 3alpocoB K Oasam
JIAHHBIX. '

CamocrositensHast paboTa (2 gaca).

JIngaKTHUYECKHE
HANMEHOBAHIC €IMHHUIIBI, DopMsl ) VuebHo- ®opma
BhIHECEHHBIE HA | CAMOCTOSTENBHOH | METOIMYECKOE
TEMBI KOHTPOJIA
CaMOCTOATENbHOE | pabOTHI obecrneyeHue
HU3YUCHHUE
Obpauienue K | O6pamenne  k | [Ipopaborka Cy3u P. Python. B | tect
baze JaHHBIX | 0a3aM JaHHBIX B | JOMOJHUTENBHBIX | IOJJIMHHHKE:
PostgreSQL c | SQL HUCTOYHHUKOB Haubonee  momnoe
MOMOLIBIO  S3bIKA uHpopMaLUU PYKOBOJICTBO /
SQL CyzuP. - CII6.
BXB-Ilerepbypr,
2002. - 747 c.
(https://library.bmstu.
ru/Catalog/Details/84
709)

4.1.5. OueHouyHOe CpEeJACTBO JJIS TEKYLIETO KOHTPONS (TEMBI JUI IIOJAIOTOBKH K TECTY H
YCTHOMY OIpocy, (POPMYyTHPOBKA YCIOBHH TOMAIIHUX 3aaHHM):

Tema 1. VcTHBIN ONpoc: TEPMUHBL, 331444 U orpeeneHus B data science.

Tema 2. Tecr: THIbI HaHHBIX, CIOCOOBI XpaHeHHs, oOpaborku. OnTUMalbHas CTPYKTypa
XpaHeHHs JaHHBIX (TECT CYMTAETCS CIAHHBIM [IPH BEPHOM OTBeTe Ha 4 U3 5 BOIIPOCOB).
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1. Uro Takoe jaHHbe?
A.  DTO CTPYKTYypHI NpEACTaBICHUSA (DAKTOB HIIM TOHATHH, WM HHCTPYKIHH B JI000H
cBOOO/IHOM, /laske HEMOHATHON (popme
B. llpencraBnenue (akToB, NOHSTHH MM MHCTPYKUHU B (opMme, NpHEMIEMON s
HHTEPIIPETAlUU UIH 00pabOTKH YEI0BEKOM MM MallHHOM
C. Dro (axrel, MOHATUS WIH HHCTPYKIMH, HEe 00pabOTaHHBIC JIO MOHSTHOH (OPMBEI,
KOTOPYIO MOKeT 00paboTaTh 4eJ0BeK HIIM MallluHa

2. Yro Takoe anroputMudeckas CJI0KHOCTh
A. Cnoco0 oIeHKH CTHIS HAmHcaHUs Koja. HeoOXoauM Juis MOHMMaHUS HACKOJBKO
KOJI SIBJISIETCS] YATAEMBIM ISl JAPYTHX JIIO/IEH
B. Cnoco0 OIEeHKH TEeXHHYECKOHW HAIlOJIHEHHOCTH Koja. HeoOxomuM mid OICHKH
CJIOKHOCTH MCII0JIb3YEMBIX (DYHKIHI U CTIOCOO0OB HX MPHUMCHEHHS
C. Cnocob o1eHKH MPOM3BOAMTENBHOCTH alroputMa. Heobxomum [uis poBepKH TOTO,
Kak JOJro OyJeT BBIIOIHATHCS aJlTOPHTM JIJISl BXOJIHBIX JIAHHBIX OTIPEAEIEHHOTO pa3Mepa
D. Bce Bolmenepe4ucieHHOe

3. Bribepure onucaHue COOTBETCTBYIONIHE CTPYKTYPHPOBAHHBIM JJAHHBIM
A. JlaHHble XpaHsTcs B (DUKCHPOBAHHOM II0Jie BHYTPH 3allicu B Tabiumax, B Oasax
JIAaHHBIX WK (haiinax.
B. OtcyrcrByer JkecTkas MoOJeNlb JAHHBIX W THIH3ALHS, 3HAUCHHEC OMpPEICISIECTCS
KOHTEKCTOM M TPeOYIOTCS ClEHATIbHBIE METOIBI H3BIICUCHUS TAKHX JAHHBIX.
C.  OrtcyTcTBYET JKECTKasi MOJIeJib JIAHHBIX U THITH3ALHsI, JaHHBIE XpaHaTCs B TabIMIax,
B 0azax MaHHBIX WK (aiinax.,

4. Yo Takoe HECTPYKTYPHPOBAHHEIC JaHHBIE?
A. JlaHHble XpaHATCA B (PUKCHPOBAHHOM I0JIe BHYTPH 3alluCH B TabiMIax, B 0Oaszax
TNaHHBIX WK (aiinax.
B.  OrcyrcTByer skecTkas MOAeIb JAHHBIX W THIM3AllMs, 3HAYEHHE OIpeaeNaeTcs
KOHTEKCTOM M TPeOYIOTCS CHIELHaIbHBIE METO/IbI U3BJICUCHUS TAKHX JAHHBIX.
C.  OrcyrerByer *ecTKast MOZIENb JAaHHBIX U THIM3AIUS, JJAHHBIE XPAHATCS B TAOIMIAX,
B Da3ax JaHHBIX WK (aiinax.
D. Jlannele xpansaTcsd B (PHKCHPOBAHHOM I0JI€ BHYTPH 3alUCH B Tabnuuax, B Oa3zax
HNaHHBIX MM (aiinax. Takwe HaHHBIE ONPEIENAIOTCS KOHTEKCTOM H TpeOyroTcs
CHEIHAIBHEIE METO/IbI JIUISI X H3BIICUCHHS

5. Kakne ypoBuu paboThl ¢ naHHbIME GbIBatoT? (Heckosibko BApMaHTOB OTBETA)
Ciolt nocryna K JaHHBEIM

Croit u3y4yeHus

KopneBoii cioi

Croii xpaneHus

Keneszo

moaQwpE

Tema 3. Tecr: ompejenenuss M TEPMHUHBI CTaTHCTHKH. BHIBl W THIB HOPMAJLHOTO
pacnpenenenus. Hysesas rumoTesa, omHOKM MEPBOrO W BTOPOro poja (TECT CUMTAETCS
CIIaHHEBIM IIPH BEPHOM OTBETE Ha 4 U3 5 BONPOCOB).

1. YTto Takoe cTaTHCTHKA?
A.  Ortpacie TporpaMMHpOBaHHMsl, OTBEYAIOIAs HA BOINPOCHI B3aMMOCBA3EH MesKIy
pa3sHbIMH TaHHBIMH
B.  Orpacnp 3Hanmii, H3yyaromas JaHHBIC B HHTEPHETE M 3aKOHHBI KOTOPBIM OHH
MOYHHAIOTCS
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C. Hayka, 3anumaromasicst cO0poM, aHanu30M, MOHUTOPUHIOM M U3YYEHHUEM JJAHHBIX, &
TaK)Ke UX CPaBHEHHEM M [TOMCKOM B3aMMOCBSI3eH MEX/1y HUMH

D. Cdepa, 3anumaromascs KOHTpOJEM H YIpaBlIeHHEM ITOTOKaMH JAHHBIX BO BCEX
BO3MOYKHBIX c(hepax UuX MPOHCXOMKICHHUsI

2 Yto Takoe Koppesius?
A.  3aKoH, OIHCHIBAIOIMH KaK CIeNaTh 3HAUCHUSI 3aBUCUMBIMH K JIPYT JAPYTy
B. TIlpasuino, noMoraioriee HaX0UTh JTYUIIHE BAPHAHTHI HCXOJ[A IKCIIEPHMEHTOB
C. llomxoxn mo pa3paboTKe rUroTes, IOMOIaloIMX PelaTh PerpecCHOHHbIE 3a1a4uu
D.  Mepa, oTobpaxatolas 3aBUCUMOCTb MEX/TY IBYMS B3STBIMH TIEPEMEHHBIMH

3. Yro Takoe HOpMaIbHOE pactpe/ieieHue?
A.  DTO0 3aKOH, IIO3BOJISIFOLIMI CKa3aTh B KakKoil 00JacTH ¢ HauOOJIbIIEH BEPOSATHOCTRIO
MBI MOJKEM BCTPETHTH U3MepseMble 3HAUYESHHS
B. D10 mpaBuio, KOTOPOMY MOJUMHSIIOTCS TONBKO JAHHBIE, CO3/IAHHBIE O3 yJacTHsl
yeJioBeKa (CKOPOCTE BETpa)
C. Dro 3aKkoH, HO3BOJAIONIMI CKa3aTh B KaKOWH BPEeMEHHOW MPOMEKYTOK MOJKET
TPOU30MTH TO WIIH HHOE SIBJICHHE
D. Dto npaBuiio co3aHus HOBBIX JIAHHBIX, COIVIACHO KOTOPOMY BCE JAaHHBIE JOJIKHEI
[IPUHAJIICKATD OMPEICIEHHBIM

4. Yto Takoe crarucTUyeckas runoresa’?
A.  DTO IpeanonoKeHHe 0 BOSMOKHON BeTHYHHE B3aMMOCBSI3H MEK/IY 3HAUCHUSIMHU
B.  Dro npeanonmo:xkenne 0 BO3MOMKHBIX HPHUYHHAX, CIPOBOIMPOBABINHX PEAKIHIO,
CO3/1aBIIYIO COOBITHE
C.  Dro npenonokeHue 0 BO3MOXKHBIX TPHYHHAX POBAJIA WK YCIIEXa TpecKa3aHusl
TOTO UM UHOTO COOBITHS
D. 3Oto npeanonoxkeHue o BHAE paciipejielieHusi H CBOWCTBAX CIy4aiHol BeIMYHHBI,
KOTOpPO€ MOKHO IOATBEPAUTE C MOMOIIBIO CTATHCTHYECKHX METOIOB, MPHUMEHEHHBIX K
JIaHHBIM

< MoskeT 1 OBITE KOppessiiiis OTPHIIATEIEHO’?
A. Jla, ¥ 5TO BaKHO yYHTHIBATh
B. Jla, HO 00BIYHO 3TO ABISIETCS PEAKHM M HE3HAUHTEILHEIM SBICHUEM
C. Her, 970 HEBO3MOXKHO HCXO/Ist M3 OTIPE/IENIEHUs] KOPPETIALIUH

Tema 4. TecT: paznuuHble THIIBI JAHHBIX (TECT CUMTAETCH CAHHBIM IPM BEPHOM OTBETE HA 4 M3
5 BOIIPOCOB).

1. Hns o6paboTku Kaxkoro Buaa AaHHBIX TpeGyercs crienuansioe [10?
[MTony-CtpykTypupoBaHHbie

CrpyKTypHpOBaHHbBIE

He ctpykTypupoBaHHbie

J1st CTpyKTYpHUPOBaHHBIX U MOJTY CTPYKTYPHPOBAHHBIX

Jy1s Bcex BBIIIENEPEUnCICHHBIX

ZISRel- s

2 YT0 Takoe MHOTOMEpHBIE MaCCHBHI?

DTO MacCHBEHI BHYTPH MAcCHBA

D10 MaccHBE 110 pa3mepy conocraBuMbie ¢ big data

DTO MacCHBBI, KOTOPLIE YENIOBEK He criocobeH 06paboTaTh
DTO MacCHBEI, KOTOPbIE MalllHA He crocoOna o6paborars

Samp
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& Ectb 1 croco® moctaTh U3 cTeKa He TOJBKO BepxHHiT snement? Ilopsaok creka
WJIM HapyLaTh €0 (PYHKI[UH HeJlb3sl.
A, Jla, 510 BXOUT B (pyHKIIHOHAN paboTHI CTeKa
B.  [la, Ho just 9T0r0 HY’KHO HCIIONB30BATD CIICIHATBHYIO MATEMATHIECKYIO (hYHKIIHIO
C. Her, 10 Henp34 cenarh

4. Yro Takoe CBSI3aHHBIE CITHCKH?
A.  DTO CHHCKHU CO CITHCKAMHU BHYTPH
B. D710 cnuCKH, KOTOPBIE TONBKO BBIMOIHSIOT POJTH CCHUIKH Ha JPYTroii CIIHCOK
C.  Oto cnuckH, XpaHSIIHECs: BUYTPH MaCCHBOB
D. Dro cnucku, xpassamue B cebe Kak COOCTBEHHBIE JaHHBIE, TAK H CCBIJIKY Ha
CITeTYIOINHIT MM IPeABITYIITHH Y3e1 CIIHCKa

5. Yro takoe MAP?
A. D710 crnoBapp nap (KJII0Y U 3HAYCHHE), TJIe BCE KIFOUH YHHKAJILHEI
B.  Dto crnoBaps nap (K109 ¥ 3HAYEHHE)
C. DT0 cnucok, rjae MOXKHO XPaHHTh CIHCKH, K KOTOPHIM MOKHO OOpaIaThCs
clielHaIbHBIMU HHIEKCAMH
D.  Dro dynxmusa a3eixa Python, nomorarommas B peakTHpOBaHHU JAHHEIX 0€3 SBHOTO
IHKIIA

Tema 5. YCTHBIH OIPOC: OCHOBHBIC (DYHKIMH, THITHI JaHHBIX Python.

Tema- 6. Jlomaunee 3ajaHue: PelINTh NMPaKTHYECKHE 3amaud Ha Python, HCIIOJIb3Ysl Da30BbIe
KOHCTPYKIMH U CTPYKTYPBIL.

Tema 7. Jlomawinee 3ajaHue: PEIINTh TpPakTHYECKHe 3a1aud Ha Python, MCronesyst HHKIBL
YCTIOBHS, (DYHKIIHH M KJTacCHL.

Tema 8. JlomamiHee 3alaHue: PEIIMTh HPAKTHUECKHE 3ajadd Ha Python, HCTOMB3Ys IMKIIBL
yCIOBHs, (DYHKIIHH H KJIaCCHI.

Tema 9. Jlomauinee 3a/1anue: PEMMTE PaKTHYECKHe 3a1a4u Ha Python, nenomssys 6ubaHoTexH
Pandas. 3arpysuts natacer, npeoOpasoBaTb. CHENaTh Cpe3bl NAHHEIX M BH3YAIH3ALHIO
pacripe/iesIeHusl.

Tema 10. Jlomamnee s3anaHue: peuluTh INpPaKTHYCCKHE 3aqaun Ha Python, mcmonb3sys
bubmuorexn Matplotlib, seaborn, plotly. 3arpysuts jgatacer, cjearh BU3yaTH3al[HIO PasHbIX
NPHU3HAKOB, UX pacIpeie]IeHHus H KOPPEISIHH HX B3aHMOCBSI3EH.

Tema 11. JlomaiHee 3amanue: NPOBECTH ONMHCATENbHBIH aHAIH3 JaTaceTa ([aracer onuceiBaeT
COLHANLHO - JieMOrpauyueckue MpU3HAKH M yPOBEHb Jioxoza Gosbine win MeHbie S0K $),
MOCTPOUTE IPAQUKH pacTpe/IeNeHHs], BBHITOIHHTh ArperHPOBAHHE MPHU3HAKOB, BBIIBHTE TOII
KOppeHPyEeMBIX IIPU3HAKOB, OLEHUTE B3AHMOCBSI3H.

Tema 12. Tect: TepMHHEL, 3a1a4y U IIPH3HAKHE MAIIMHHOTO O0YYeHHsS (TeCT CUMTACTCS CAAHHBIM
IIPH BEPHOM OTBETE Ha 4 U3 5 BOIPOCOB).

L Yro Takoe cHCTEeMbl XpaHEHHS JaHHbBIX
A, DTO TeXHHYECKHE PEKOMEHJAIMH 110 [OBOJAY TOTO, KaK M TJe HYXHO XPaHHTH
JIaHHBIE, KaK 10J1y4aTh K HUM JIOCTYII
B.  Oto nporpammHo-annapatubiii komiieke. OCHOBHAs 3a/1aua KOTOPOToO - XpaHEHHE U
nepezada O0JIBIIMX MACCHBOB HH(POPMAIMH H IPEJOCTABICHAE K HUM JIOCTYIIA.
C. DOro cmenunanbHble MPOrpaMMEI, KOTOPbIE MOMOTAIOT OPraHH30BATH CHCTEMbI, IO
IpaBHiIaM KOTOPBIX OYAYT XpaHUTHCS W HCIIONB30BATHCS BCE JAHHBIC

2, B cucreme xpanenus DAS (usuuecKHe HAKONMTENH TAMSTH JOKHBI JIH
noAkmoyarees Hanpsamyto k TTK wiu cepepy?
A.  la, 310 SIBNSETCS OCHOBOM DTOI CHCTEMBI
B.  la, Ho OyeT moTepsiHa CKOPOCTh AOCTYMA K JAHHBIM
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C. Heo0s3arenbHo, MOKHO U 0€3 MOIKIIOUCHUS
D. Her, 310 He npelyCMOTpPEHO B TaKoif cHCTEME

3. NAS - 310 cucrema...
A. Cucrema XpaHeHus, Iie HaKOIMTEIb NMPHCOEMHEH K cet. [lpum TakoMm THIe
TOJKITIOUEHHS HCII0JIB3YeTCs TONILKO (haitiioBas nepeava JaHHBIX
B.  Cucrema XpaHenus, rJe HaKONHUTEJIb NPUCOEIMHEH K BHPTYaJIbHOH MallHHE
BH3YalIH3UPYEMOH Ha CTallMOHAPHBIX MAITHHAX
C. CucremMa XpaHeHMs, IZie HaKONHUTENDb MPHCOEIHHEH HANPAMYIO K CTAIHOHAPHOI
MalliHe, HO TONBKO K OJHOMH
D. Cucrema XpaHeHHs, TJie HAKOIHTENL He NMPHCOCAMHACTCS MOCTOSHHO K KaKoMYy-
b0 MecTy, 1Mo HeoOXOMUMOCTH JOCTYNA IPOU3BOANTCS (PU3MUECKOE MOAKITIOUEHHE K
HYKHOH MallvHe

4. Beibepnre riaBHyio ocoGeHHOCTE cucTeMbl XpaHeHus SAN.
A.  Tlpsmoe MOJKIIFOUCHHS HAKOIIMTEEH K BEIYHCIHTEIbHBIM MallluHAM
B. Heobs3aresibHO HCIIONIB30BATE CETh
C. BepruxanbHoe MacmtabupoBanme
D. Hcnone3yeT OIOYHBIH THIT XpaHEHHS! JTAHHBIX

5. Kakue nardopmel mpomie u felesie HauaTh IKCIITYyaTHPOBATE ¢ KOMMEPUECcKOi 1
IIPOU3BOJICTBEHHON TOYKHM 3peHus? (Heckonbko BapuaHTOB 0TBETA)

PacnipenenurencHeie miardopmel

Dusnueckue marGhopmel

O6naunble aThopMEe!

JlokanpHble naThopMbI

Cepsepnble miaaropmbl

moOowp

Tema 13. Tect: OCHOBHLIC NMOHSTHS PEJSIIHOHHBIX MOJEJIEH M cBseil B 6azax JaHHBIX (TeeT
CUMTAETCS CTAaHHBIM IIPY BEPHOM OTBETE Ha 4 U3 5 BOIPOCOB).

1. Yro takoe pensnponnsle B/l (6a3er nannbIx)?
A. 0Oasa JaHHBIX, HCHONB3YIONIAs TPAH3aKIUM M C HE3aBHCAMEH OT 00BEMOB
oOpabaThIBaeMbIX TaHHBIX CKOPOCTBIO 06paboTKH
B. ©Gasza pmanmHpIX, He MCIONB3YIONIAS TPaH3aKIMH H C HE3aBHCAIEH OT OOBEMOB
00pabaThIBAEMBIX JTAHHBIX CKOPOCTHIO 0O6paboTKH
C. Oasa JaHHBIX, HCIOJNB3YIOMIAs TPAH3AaKMH M C 3aBHCAMEH OT 0OBEMOB
00pabaTeIBaEMBIX JaHHBIX CKOPOCTBIO 06paboTKu
D. 0Gasa pmamHEIX, He MCIIOJB3YIONMAs TPAH3AKIMH H C 3aBHCAIEH OT OOBHEMOB
00pabaTeIBaeMBIX JAHHBIX CKOPOCTHIO 00paboTKM

2. o B crvicke siBysieTcs cBolcTBaMu JlaHHbIX (Heckonbko BapHaHTOB 0TBETA)
A. ArtomapHOCTh
B. W3onupoBaHHOCTH
C. Hapéxnocth
D. KoHcucteHTHOCTE
3 Yro Taxoe Entity Relationship Diagram?
A.  DTo cHcTeMa, NOKa3IBAIONIAs OTCYTCTBHE KAKOrO-TMO0 B3aMMOOTHOIICHHS MEKILY
oObeKkTamMu

B.  Dro BusyaneHOe mpeicTaBiieHHe PA3IMUHBIX CYIHOCTEH B CHCTEMax M KaK OHM
OTHOCATCS APYT K APYTY
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C. Dro cHcremMa BH3YalbHBIX IIpPEJICTABICHHI, paccMaTpHBAIONIMX OOBEKTHl T10
OTAENBHOCTH

D. Drto Bu3yansHOE MpEJCTAaBICHUE, OTOOpPaXKAlOIIHE BCE MPOUCXO/AIINE Ha
JAaHHBIMHU BBIYHCJIICHH A

Yro nenaer relationships?
A. BbIUKCISIET 3aKOHOMEPHOCTH
B. OnuceBaeT B3auMOJEICTBHE C [OMOLIBIO IJIAr0JIA, ONPEISISIOIEr0  3TO
B3aHMOJICIHCTBHE
C. OnwuceiBaer cymHOCTL 0OBEKTa C TOMOIIBIO MPHIATATETBHOIO, OIPEIEIISIOIIETO
CYHIHOCTE 00BEKTA
D. Co31a€T HUCKYCCTBEHHYIO CBS3b MEXKAY OOBEKTAMH, Y KOTOPBIX 3TOH CBS3W HE
MOKET OBITE

MoskHO 11 coeTHATH JBa relationships Hanpsmyo?
A. MoxHo, 3TO He IPOTHBOPEUYHT JIOTHKE
B. MoixHO, HO HE BO BCEX CIIydasix
C. Henw3s, 5T0 IPOTUBOPEUUT JIOTHKE

Tema 14. Tect: cnocoObl yCTaHOBKH U Pa3BePTHIBAHUS 0a3bl JaHHBIX (TECT CUHTAETCS C/IAHHBIM
IIPH BEPHOM OTBeTe Ha 4 U3 5 BONPOCOB).

Yro takoe pgAdmin?
A. Drto nmardpopMa ¢ 3aKpLITBIM HCXOJHBIM KOJOM JUIs aIMHHHCTPHPOBAHHS U
paspaboTkn as PostgreSQL 1 He cB3aHHBIX C HEl CHCTEM YIpaBiieHHs Oa3aMu JJAaHHBIX
B. Drto mnardpopMa ¢ OTKPBITBIM HCXOJIHBIM KOJOM JUIS @[MHHHCTPHPOBAHHS U
paspaborku 1yt PostgreSQL 1 He cBA3aHHEIX ¢ Heli CHCTeM yrpaBJieHus 0a3aMH JaHHBIX
C. DOro mnardopma ¢ 3aKpHITHIM HMCXOJHBIM KOJOM JUISl aJMHHHCTPUPOBAHHS H
pazpaborku just PostgreSQL 1 cBsI3aHHBIX ¢ Hel cHCTeM yrpasiieHus Oa3aMu JJaHHBIX
D. Dro mnnardopMa ¢ OTKPBITBIM HMCXOJHBIM KOJIOM JUISl 8 MHHHCTPHPOBAHHS U
paspabotku amst PostgreSQL u cBS3aHHBIX ¢ Hell cUCTeM yIpaBiicHus 0a3aMHu JaHHBIX

Ha xaxom s3bIke Hanrcana pgAdmin?
Ha Python u jQuery

Ha Python u JavaScript

Ha C# u jQuery

Ha JavaScript u jQuery

oCowx

Cwmooxer mu [1IK na Windows ¢ 4 r6 onepatuBHo# namsatu pabotats ¢ pgAdmin?
Ha, pgAdmin He saBnsteTcs mnaTdopmoii ¢ GOIbIIUMH TPeOOBAHUAMH

Jla, Ho pabora OyjieT WiTH MeIIeHHO

Her, ny»H0 MuHUMYM 8 IO OmepaTHBHOM MaMsTH

0wy

Cmoxer mu [1K na Linux ¢ 6 r0 oneparuBHoit mamstu padotats ¢ pgAdmin?
Jla, Takoe KOJIMYeCTBO ONepaTHBHOM ITAMATH SBJISETCS JOCTATOYHBIM

Jla, Ho pabora Oynet HATH MEIIEHHO

Her, Hy’>KHO MUHUMYM 8 IO OllEpaTHBHOM IAMSTH

QW

Kaxas MuHHManbHas TaKTOBasA YacToTa HyKHa JUlsl paboThl ¢ pgAdmin?
4 GHz
2 GHz
3 GHz

owp
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D.

6 GHz

Tema 15. Tecr: nposepka 3HaHMEl OCHOBHOrO cuHTakcuca SQL 3ampocoB (TecT cuuTaercs

C/IaHHBIM TPH BEPHOM OTBETE Ha 4 U3 5 BOIIPOCOB).

I;

Tema

PostgreSQL (Tect cunTaercs ciaHHBIM MPH BEPHOM OTBETE Ha 4 M3 5 BOIPOCOR).

1.

TEmEoows

oSOwp

SOowp

TOw P

Mo ow

Kaxue Tunsl 3ampocoB MoxHo aenarb B SQL? (Heckobko BapuaHTOB 0TBETA)
3anpockl HA pelaKTHPOBAHHE U CO3/IaHIe HOBBIX MAHHBIX

3ampock! Ha MONyYeHHe TAaHHBIX
3arnpocsl Ha JIoOaBI€HHE JIaHHBIX
3anpoc Ha cO3/1aHHE JaHHBIX C HYJI
3anpockl Ha YAaleHue JaHHbIX
3arnpoc na obpamenne CYBJ]

Kakwue u3 oneparopos onuckBaioT anasie? (Heckonbko BapHaHTOB OTBETA)

CREATE
DROP
LOCK
ALTER
GRANT

Yro takoe DDL?

SI3BIK onpeeneHus JaHHBIX

SI3BIK MaHUIYTMPOBAHUS JIAHHBIMH
SI3BIK yIIpaBIIeHUs JIAHHBIMA

SI3BIK ynpaBiaeHHUsT TpaH3aKITHSIMH

Yro takoe TCL?

S13bIK ornpesiesieHus JIaHHbBIX

SI3BIK MaHUIYTUPOBAHUS TAHHBIMH
S3BIK yIIpaBlieHUs JIAHHBIMH

SI3BIK ynpaBieHus TpaH3aKIUIMHU

Yro takoe DCL?

SI3BIK onpeneneHns TaHHBIX

SI3LIK MAHUIYJIMPOBAHUS IAHHBIMA
S3BIK yIpaBiIeHUs JaHHBIMA

SI3BIK ynpaBieHUs TpaH3aKIUSIMH

16. Tect: KmodeBble OCOOEHHOCTH IpH (POPMHPOBAHMM 3aIPOCOB K Oase IaHHBIX

A.

Haiinure Homep mozenu u ckopocets s Beex 1K croumoctrro 6oee 200 goi.

SELECT PC
FROM model, speed
WHERE price > 200

FROM PC

SELECT model, speed
WHERE price > 200

FROM model, speed
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SELECT PC
WHERE price > 200

D. SELECT model, speed
FROM PC
WHERE price > 200

Haiifure pazmeps! »KecTKUX JIMCKOB, cOBNaaaroux y Jipyx U 6osee PC. BriBectu:

A. SELECT hd
FROM PC
GROUP BY hd
HAVING COUNT(hd) > 1

B. SELECT hd
FROM PC
GROUP BY hd
HAVING COUNT(hd) > 2

C. SELECThd
FROM PC
HAVING COUNT(hd) > 1

D. SELECT hd
FROM PC
HAVING COUNT(hd) > 2

Hatijiure pasmepsl )eCTKUX AHCKOB, COBIAJAIONINX Y JIByX W Oonee PC. BriBecT:

A. SELECT hd
FROM PC
GROUP BY hd
HAVING COUNT(hd) > 1

B. SELECT hd
FROM PC
GROUP BY hd
HAVING COUNT(hd) > 2

C. SELECT hd
FROM PC
HAVING COUNT(hd) > 1

D. SELECT hd
FROM PC
HAVING COUNT(hd) > 2

. Halinute HOMEp MoOjieNn, CKOPOCTh M pa3Mep kecTkoro aucka I1K, mMeromux 4x
umi 12x CD u neny menee 450 mos.
A. SELECT model, speed, hd
FROM PC
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WHERE (cd = '4x', '12x") AND price <450

SELECT model, speed, hd
FROM PC
WHERE cd = ('4x', '12x") AND price <450

SELECT model, speed, hd
FROM PC
WHERE (cd = '4x' OR cd ='12x") AND price < 450

SELECT model, speed, hd
FROM PC
WHERE cd ="4x' OR cd ="12x' AND price < 450

Jlns xaxnoro npousBoaures, Boiryckaromero [IK-010kHOTE ¢ 00BEMOM JKeCTKOTO

Juicka He MeHee 0 ['0aiit, Haiiti ckopoctu Takux [TK-0710KHOTOB.

A.

SELECT DISTINCT Product.maker, Laptop.speed
FROM Product INNER JOIN

Laptop ON Laptop.model = Product.model
WHERE Laptop.hd >= 6

ORDER BY maker ASC, speed ASC

SELECT DISTINCT maker, speed

FROM Product INNER JOIN
Laptop ON model = model
WHERE hd >=6

ORDER BY maker ASC, speed ASC

SELECT DISTINCT Product.maker, Laptop.speed

FROM Product INNER JOIN
Laptop ON model = model
WHERE hd >=6

ORDER BY maker ASC, speed ASC

SELECT DISTINCT Product.maker, Laptop.speed
FROM Product INNER JOIN

WHERE Laptop.hd >= 6

ORDER BY maker ASC, speed ASC

S. Ycaosus peanuzanuun I

S.1. Oprannsanuonssie ycjaosus peaausanun NI

Haumenoranue HanmenoBanne  o0opyIoBaHHS,  MPOrpaMMHOIO
Bu zaagarug
ayJIJUTOPHH obecrieyeHus
KommnbiotepHstii Jlexnun MarepuajbHoe obecniedeHHe:
KJIacc KOMIIBIOTEP, MYJIBTUMEIUHHBIH IIPOEKTOp, 3KpaH,
JOCKa, MUIITYIIIUA HHCTPYMCHT,
IIporpammuoe odecnieuenue:
Anaconda
KommnbiotepHabiit [IpakTHueckue MarepuanbHoe obecnieuenue:
3AHATHA KOMITBIOTEP, MYJIBTHMEIUHHBIA MPOCKTOp, 3KpaH,
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KJacc JI0CKa, MUIIYIIHHA HHCTPYMEHT,
IIporpammHoe odecnieuenue:
Anaconda

Komnbrorepnsiii | CaMmocrtostenbHas | MarepuanbHoe obecnedeHue:

KJace pabota KOMIIBIOTEDP, MYJIBTUMEIMIHBIA IPOEKTOP, SKpaH,
JIOCKa, ITHLIYLIHH HHCTPYMEHT,
IIporpammHoe oGecniegenune:

Anaconda
KoMneroTepHbrii Wrororas MarepuaibHoe obecriedeHmne:
KJ1ace arTecTarsl KOMITBIOTED, MYJIBTHMEIUHHBEIH MPOEKTOp, SKpaH,

JTOCKA, MTHIMYIMHH HHCTPYMCHT,
IIporpammHoe obOecnieueHue:
Anaconda

5.2. Ilenarornueckne ycaopusi peaauszanun I
Peamusanuss ~ nporpamMmel  ofecreudBaeTcss — HPENOAABATENbCKHM — COCTABOM,

YJIOBIIETBOPSIONIAM CIIEAYFOIIMM YCIOBHSIM:

- HaJMuyue BBICHIEr0 00pa3oBaHMs, COOTBETCTBYIOIIEE MNPOPHIIO TPOTpPaMMbl, H3 YHCIA
IITaTHBIX IIpenoaBaTeleh, HIIM IPHUBIEYEHHBIX HAa YCIOBHSX TOYACOBOH OIUIATHI TPY/Ia;

- ONBIT TPaKTHYECKOH [JesTeIbHOCTH B COOTBETCTBYIONIEH cdepe M3 4YHCIA IITATHBIX
npernogaBaTeieil WK IPHBIIEYEHHBIX HA YCJIOBHAX 110YACOBOI OIUIATHI TPY/IA.

5.3. YueoHo-MeTogu4ueckoe odecrneuenne JAITI1

1. Kpy3 P.JI. CTpykTyphl JaHHBIX ¥ MPOEKTHpOBaHHe mporpamm: [yueb. mocobue] / Kpys
P.JL.; mep. 3-ro anri. uzn. @unoredos K.I'. — M.: BUHOM. JlaGopatopus 3uanuii, 2017,
— 765 c. (https:/library.bmstu.ru/Catalog/Details/476469)

. Mexennas H.M. OcHOBBI TeoprH BeposITHOCTE M MaTeMaTHYECKOIl CTATHCTHKH: Kypc
nexkuud / Mexennas HM.; MI'TY um. H.D. baymana. — M.: U3jg-80 MI'TY nm.
H.D. baymana, 2016. — 108 c. (https:/library.bmstu.ru/Catalog/Details/465260)

. Anronosa B.A., AntonoBa B.M. Bgenenue B anHamu3 OGonbUmX HHPOPMAITHOHHBIX
MmaccuBoB / Autonosa B.A., Autonosa B.M. — M.: M3za-so MI'TY um. H. D. Baymana,
2021. — 52 c. (https://library.bmstu.ru/Catalog/Details/553766)

. Cunen II., Meiicman A., Anu M. OcuoBsl Data Science u Big Data. Python u mayka o
nauneix / Cunen [I., Meiicman A., A M.; niep. ¢ aurt. Marsees E. — CII6.: ITutep,
2020. — 334 c. (https://library.bmstu.ru/Catalog/Details/544371)

. Ilnac Jlx. Bannep Python ams crnoxHbIX 3a/1a4: HayKa O JaHHBIX W MAIIHHHOC 00yYEHHE
/ 1lnac JIx. Bampep; mep. ¢ amrn. Ilameta U. — CII6.: ITurep, 2020. — 572 c.
(https://library.bmstu.ru/Catalog/Details/550326)

. Jlyry M. Python. Kapmanupii copaBounux / Jlyrn M.; Ilep. ¢ anrn. w pen. mep.
bepmiteitn I.B. — 5-e wm3g. — M.: Mspmar. gom «Bunesme», 2015. — 318 c.
(https://library.bmstu.ru/Catalog/Details/475602)

. Cy3u P. Python. B nomnuunuke: Hanbonee momnoe pykosojcteo / Cysu P. — CIIG.:
BXB-IlerepOypr, 2002. — 747 c. (https://library bmstu.ru/Catalog/Details/84709)

. MeTozpl B MOJENH NPHHSTHS PELIEHMH B 3a7adaX OIIEHKH KayecTBAa M TEXHHYECKOIO
YPOBHs CIIOXKHBIX TeXHHUecKuX cucteM: MoHorpagus / Ceménor C.C., Boponos E.M.,
Ilonrasckuii A.B., Kpsnes A.B.; pen. Pybunosuu E.S.; UH-T npoGiieM ynpaBieHHs UM.
B.A. Tpanesnuxkoa PAH. — 3-e uw3n. — M.: URSS: Jlenanm, 2020. — 517 c.
(https://library.bmstu.ru/Catalog/Details/534649)

. T'opnees C.M., Bonomuna B.H. Opranuzauus 0a3 JaHHbIX: y4eOHHK JUIsl By30B: B 2 4. /
l'opnees C.M., Bonoumua B.H. — 2-e m3n., ucnp. u gom. — M.: [Opaiit, — 2021.
(https://library.bmstu.ru/Catalog/Details/555437)
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5.4. MerouuecKkue peKOMEH1aLHH

JIITIT mocTpoeHa Mo TeMAaTHYECKOMY MPUHIHILY, KaJKJIBIH pasfien IpeJICTaB/IAeT CcoDoM
JIOTHYECKH 3aBepIICHHBIH MaTepHall.

I[IpenojaBanne IPOTpaMMbl  OCHOBAHO Ha JIMYHOCTHO-OPUEHTHPOBAHHON TEXHONOTHH
oGpa3oBanus, COYETAIOMIEH Ba PaBHOMPABHBIX aCIEKTa 3TOTO MpOLecea. o0yueHHe W ydYEHHE.
JIMYHOCTHO-OPMEHTUPOBAHHBIH IIOJXOA DPa3BUBACTCS IIpH y4aCTHH chymareneil B aKTHBHOH
pabore Ha MPAKTHYECKHX 3aHATHAX. JIMYHOCTHO-OPMEHTHPOBAHHEIA TMOAXO/ HAMpaBJCH, B
NEPBYI0 OYepenb, Ha pa3BUTHE HHIMBUAYATBHBIX crocobHocTell  00OydJaroLuXcs, CO3JaHHe
ycIOBMI JUIs Pa3sBUTHsS TBOPYECKOH AKTHBHOCTH CIIylIaTElls H pa3paboTke HHHOBALMOHHBIX
e, a TAKXKE HA Pa3BUTHE CAMOCTOATENHHOCTH MBIIICHHS TP PEIICHHH yueOHbIX 3a1a4
pasHEIMH CIOCO0AMH, HAXOXKIEHHE PallMOHATBHOTO BapHAHTA pelieHus, CPaBHCHHA H OLCHKH
HEeCKOJNBKAX BAPHAHTOB MX pELIeHHA H T.aI. ITO criocobcTByeT (HOpMHUPOBAHHIO TPHEMOB
YMCTBGHHOH JIEATENBHOCTH TO BOCHPHSTHIO HOBOH HH(pOpPMALIHY, €€ 3aIIOMHHAHHIO H
OCOZHAHMIO, CO3JAHHIO OOPA30B VISl COKHBIX MOHSTHIA H MPOLECCOB, MPHOOPETEHMIO HABBIKOB
TIOMCKA PELIEHUl B YCIOBHSX HEONPECICHHOCTH.

JIeKIMi TPOBOJATCS Ui MPHOOPETCHHSI HABBIKOB pean3aliu 3HAHMH B TIPEIMETHOH
06JIaCTH, C MCIIOJIB30BaHMEM aKTHBHBIX METOJIOB 00y IEHHS.

[IpakTHyeckde 3aHATAS ~ [POBOAATCS UL NpHOOpEeTeHHs]  HABBIKOB  PELICHHS
[PAKTHYECKUX 3ajad B TIPEIMETHOH 001acTH. 3ajaHKs, BHINOJHIEMBIE HA IPAKTHYECKHX
3QHATHSAX, BBIIOJHAIOTCS ¢ HCIIOIB30BaHHEM AKTHBHBIX H HHTEPAaKTHBHBIX METO/IOB o0OyueHus.

CamocTosiTesibHAs ~ paboTra  ciymiaTejed — IpeJHasHa4yeHa — IJIA IpOpadOTKH
JOTIOTHHTENIFHBIX HCTOYHHKOB HHpopManuu. [Ipy u3ydeHnn JIIIT mpery cMOTPEHBI ClIeAYONIHE
METO/IbI OPraHH3allMy M OCYIIECTBICHHA yueOHO-TI03HABATENbHOM ACATEIbHOCTH:

- 0OBACHUTEIHHO-HILTFOCTPATUBHBIA METO;
- PenpOAYKTHBHBIH METO/L;
- YaCTHYHO-TIOMCKOBBIH METO/I.

[Tpu u3yaennn JIIII mpeaycMoTpeHb! aKTHBHBIE (OpMBI IPOBEICHHS 3AHATHIL:

— ympasJsieMast IUCKYCCHS,
— pa300p KOHKPETHBIX CUTYaIlHH.

6. ®opmbi urorosoii arrecranun I

Vitoropas aTTecTalys IPOBOAHTCS B (opMe 3adeTa Ml NPOBEPKH CPOPMHUPOBAHHOCTH
KOMITETeHIMi1, omyyeHHbIX B pamkax JITTIL.

3auer mpoBoauTcA B Jopmare TeCTHpOBaHHMs. Pe3ynbTaToM 3a4eTa CIykKar NPpaBHIbHBIC
OTBETHI Ha BOIIPOCHI OHIIETA.

[lo pesyasTaraM HTOTOBOH aTTecTauu O0ydYaromemycs BBICTABIACTCS — OLCHKA
«3AUTEHO/HE 3AYTEHO»:

Onenxa «3AUTEHO» BricTaBnsercst 00ydaomeMycsl, KOTOPBIH:
- oTBeTHI HA 8 U3 12 BOIPOCOB TECTa;
- [IPOJIEMOHCTPUPOBAT HEOOXOIHMBIE CHCTEMATH3UPOBAHHBIC SHAHUSA M JOCTATOHHYIO CTEHCHR
BIajileHus TIPUHIMIIAMA TPEJMETHOH 00JacTH NMpOrpaMMel, MOHHMAHHE HX ocobeHnHocTed U
B3AHMOCBA3b MEXK/ly HUMH B Te4eHHe Beero cpoka obydenus no JUIIL

Onenxa «HE 3AUTEHO» craBsatcs 00ydaroneMycs, KOTOPBIHA:
- OTBETHJI MeHee, ueM Ha 8 u3 12 BONpOCOB TeCTa;
- IMeeT KpaiiHe ciabple TEOPEeTHYECKHE U IIPAKTHYECKAE 3HAHUS, 0OHapyKuBaeT HECIIOCOOHOCTH
K TIOCTPOEHHIO CAMOCTOSITEIBHEIX 3aK/IFOUCHHUH.
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T OlleHO‘lele MaTepHaJibl HTOro0BOMl aTrecraiuu

7.1. IlacmopT KOMILIEKTA OLEHOYHBIX CPEICTB

IMoxaszarenu
[IpeaMeTs! olleHUBAHHUS OO0LEKTHI OLlCHHBAHUSA
OLICHKH
[1K-1. Cniocoben yuactBoBaTh B | OTBETHI Ha BOMPOCHI Konuuectso
MCCIIEI0BATEIBCKHX U OIIBITHO- HPaBHIIBHBIX
KOHCTPYKTOPCKHX pa3paboTKax OTBETOB (60%
B 00ImacTi co3maHus u HpPaBHIBHBIX
cosepiieHcTBoBanus MT- OTBETOB)
CHCTEM
OIIK-3.  Crocoben  pemarh | OTBETHI HA BOIIPOCHI Konunuectso
CTaH/IapTHbIE 3a/1aum IpPaBUIIBHBIX
npoeccHoHANILHOM OTBETOB (60%
NEATENFHOCTH ~ Ha  OCHOBE MPaBUIBHBIX
UH(pOPMAITHOHHON u OTBETOB
Oubanorpaduueckoil KyJbTyphl
c IIPUMEHEHHEM
HUH(pOPMAITHOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH W ¢ YYETOM
OCHOBHBIX TpeOoBaHUH
HH(GOPMAITHOHHOH
0e30macHOCTH

7.2. KoMILIEKT OlleHOYHBIX CPEICTB

7.2.1. TeMbl 1151 TOATOTOBKH K 3aUCTY:
1. JlaHHBIC U HCTOYHHKH.

2. CrarucTHka u 3aKOH OOJIBIINAX YHCEIL

3. Tunel JaHHBIX.

4. Tluxns! B Python.

5. VYcnosus B Python.

6. bubmmortexu B Python.

7. Busyanuzaius B Python.

8. CucreMbl XpaHEeHHsI JaHHBIX.

9. MopenupoBanue 6a3 TaHHBIX.

10. O6pamenue k 6azam JaHHBIX.

7.2.2. Ilpumep Ounerta:

1 — Kax naseiBaroTcs MaccHBbI JaHHBIX OONBIIOTO 00BEMa Juiss 00pabOTKH KOTOPBIX HYIKHEI
CIIEIIHAJIBHBIE HHCTPYMEHTHI?

A — Closed data

B — Big closed data

C — Big data

D — Slow date

2 — 3auem Data Science 6usnecy?
A — OH HyXEH TIOTOMY YTO HECTPYKTYPHPOBaHHAs HH(DOPMAIIHS COJEPIKUT OYEHD BAXKHBIE IS
KOMIIAaHHWH 3HaHUSI, CIIOCOOHBIE TIOBIMATE HA PE3YIILTATH OU3Heca
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B — On nyxen noromy uto GM3HeC He SBISETCS BO3MOKHBIM 110 ONPEAETCHHIO IPH OTCYTCTBHH
Data science

C — OH HyKeH OTOMY UTO JaHHBIE 3acopstoT ‘O030p’ aHATMTUKOB M HYXKHBI MEXAHH3Mbl HX
0TROJIa 0T OHM3HeCa

3 — Yro Takoe BBIOOpKA NAHHBIX, CHCTEMATH3HPOBAHHBIX 110 ONPEIETCHHBIM KPHTEPHSM, B
KOTOPOH KPUTEPHH BBIOOPKH 3aJal0TCS ¢ TIOMOIIIBIO 3a1poca K 6a3e JaHHBIX?

A — HcTounukm naHabIx

B — JlanHble ceTn HHTEpHET

C — Tabnuner

D — IMonycTpykTypupoBanubie TaHHbIe

4 — Ecniu B mepeMeHOM HAXO/ATCS TAKUE JaHHbIE: «K1plnx2 nOm@p», Kakoi TUI JaHHBIX OyIeT
y EpEMEHHO#?

A—~Int

B - Str

C — Float

D — Object

5 — Yem siBisieTcst cpena B KOTOPoii OyieT mucarbes Koj?
A —-GST

B - ARW

C=1DE

D — KloStr

6 — YT0 U3 BAPHAHTOB HHKE CBSI3aHO ¢ TEPMUHOM (DYHKIHS GOJIbIIE BCEro?
A — for

B —elif

C —drop

D —def

7 — Uto 13 BapHaHTOB HHYKE CBA3AHO ¢ TEPMHHOM IMKJI GOJIBIIIE BCETo?
A — for

B —elif

C —drop

D —def

8 — Kaxast 6ubnmoteka mos3sosset paborars ¢ Tabaumamu B Python?
A — Numpy

B — Pandas

C — Scipy

9 — Kakune u3 papuanToB GHOIMOTEK HUIKE MO3BOJISKOT BH3yalTH3HPOBATh JAHHBIE? (Heckonbko
BapHaHTOB OTBETA)

A — Matplotborn

B — Matplotlib

C — Sealib
D — Seaborn
E — Plotly

F — VisionPlot
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10 — Ecnu anamutuky HycHO Oyzier cienars 3anpoc K Big Data Ha nosnydenne JaHHBIX, KOKOI
A3BIK OH OYy/IeT HCIT0JIb30BaTh?

A — Python

B — Keras
C-SQL

D - PGAdmin

11 — Cucrema XpaHeHHSI CTPYKTYPHPOBAHHBIX JAHHBIX, OCHOBHAS IENb KOTOPOH -  XpaHHThH
UH(OpPMAIIMIO ¥ IIPEIOCTABIISITh €€ 110 TPeOOBAHMIO JTO. . .

A — CKIJI
B-CBB
C-b5BB
D --ER]

12 — *nman/MHCTPYKIWs®, U3 KOTOPOTO CO3Aar0Test 00beKThl B Python s1o0. ..
A — Knacc

B — Oynxnus

C — KomMmenTapuii

D —I'enepatop
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