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1. llesab ocBoeHMSsI JUCUMIITIHHBI

L[CJ'IB OCBOCHUA NUCIUIIINHBI — C(l)OpMPIpOBaTL Y CTYACHTOB TCOPECTUICCKUC NTPCACTABJICHUA
H IPAKTUYCCKHUE HABBIKU IO COBPEMCHHBIMU IIPOTPaMMHBIMHA METOAAMU aHAIN3a JaHHBIX.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JucuuniauHel UM MpPakTUKHA, Ha OCBOEGHUU KOTOPBIX OasupyeTcsl NaHHas JUCLMILINHA!
«AJTOPUTMBI U IIPOrpaMMUpOBaHue Ha ocHoBe Pythony, «ba3bl 1aHHBIXY.

JIMctMIiIuHbl U NPaKTUKH, JUISI KOTOPBIX OCBOEHUE JTaHHOW TUCIUIUIMHBI HEOOXOIUMO Kak
IpEeIUIECTBYIONIEE: OJHA W3 DJIEKTUBHbIX AucuuiiMH «lIporpammupoBanune nus  3azmad
HUCKYCCTBEHHOTO  MHTEJJIEKTa W  aHaiM3a  JaHHbIX», «[Iponm3BoiacTBeHHass  IpakTHKa

(mpeaanIIOMHAas TPAKTHKA)».

3. [Inanupyemble pe3yabTaThl 00y4eHHS

nH()OPMALMOHHOM CHCTEMBI.

dopMupyemMble U Nuaukaropsl
KOHTPOJIMpPYEeMBbIe JOCTHIKCHUSA Ilnanupyemble pe3yabTaThl
KOMIICTCHIIUM KOMIIeTeHIIU I o0yueHust
(K01 1 HAUMEHOBAHUE) (Ko 1 HANMEHOBAHUE)

OIIK-8 CriocobeH nprHAMATh OIIK-8.1. 3HaeT OCHOBHBIE 3HaTh: OCHOBHBIE TEXHOJIOTUH CO3MAHUSI 1
y‘-IaCTI/Ie B praBﬂeHI/II/I TCXHOJIOI'MU CO34aHUA U BHe[[peHI/IH I/IHq)OpMaHI/IOHHI)IX CHCTEM,
HpOCKTaMI/I CO3daHUuA BHCI[pCHI/IH I/IH(bOpMaHI/IOHHI)IX CTaHI[apTBI praBHeHI/IH KN3HCHHBIM
HH(POPMAIMOHHBIX CUCTEM Ha CHCTEM, CTAaHIAPThI YIIPABICHUS | IMKJIOM HH(POPMAIIMOHHBIX CHCTEM
CTaaUsAX KU3HEHHOIO [MKJIA JKU3HEHHBIM [[UKJIOM YMeTh: MPUMEHATh OCHOBHBIE TEXHOIOTHH

CO3JaHNA U BHEAPCHUA I/IH(i)OpMaLII/IOHHBIX
CUCTEM, CTaHAAPThI YIIPAaBJICHUA
KN3HCHHBIM IIUKJIOM I/IHq)OpMaI.[I/IOHHBIX
CHUCTEM

Brnaners: HaBpIKaMK MPUMEHCHUA OCHOBHBIX
TEXHOJIOTUM CO3JaHMs 1 BHCAPCHUA
I/IH(I)OpMaIII/IOHHI)IX CUCTEM, CTAHAAPThI
YIIpaBJICHUS ) KU3HEHHBIM TUKIIOM
I/IH(I)OpMaLII/IOHHBIX CHCTEM

OIIK-8.2. YMeeT oCcyIIecTBIATh
OpraHU3alOHHOE 00eCIIeYeHNe
BBINIOJIHEHHS paboT Ha BCex
CTaJMsX U B IIpoLeccax
KHU3HEHHOTO 1MKJIa
MH(OPMALMOHHOH CUCTEMEI C
UCIONB30BaHUEM 3JIEMEHTOB
HCKYCCTBEHHOT'O HHTEIUICKTA.

3HaTh: IpaBHiIa OPraHU3AIMOHHOTO
obecrieueHre BHIITOTHEHNS PadOT Ha BCEX
CTaAUsIX U B IPOIECCaX )KU3HEHHOTO IUKIIa
UH(OPMALIMOHHBIX CUCTEM C
UCIIONB30BAaHUEM 3JIEMEHTOB
HCKYCCTBEHHOT'O MHTEJUIEKTa

VYMeTb: OCyLIEeCTBIATh OPraHU3ALOHHOE
obecrieueHre BEIOIHEHHS paboT Ha BCeX
CTaJHsX U B IIPOIIECcCcax KU3HEHHOTO IUKIIa
UH(OPMALMOHHBIX CHCTEM C
HCIIOBE30BAaHNUEM DJIEMEHTOB
HCKYCCTBEHHOTO MHTEJLIEKTa

BHa}IeTB: HaBBIKaM#1 OCYIIECTBJICHUA
OPraHU3aLOHHOI0 00ECIIeUeHUs]
BBITTOJIHEHHS PaOOT Ha BCEX CTallMSIX U B
nporeccax )XKU3HEHHOTO [UKIIa
NH(OPMAIMOHHBIX CHCTEM C
UCIIONB30BAaHUEM DJIEMEHTOB
HCKYCCTBEHHOTI'O HHTEJUICKTA

OIIK-8.3. BaameeT HaBBIKAMU
COCTaBJICHHS INIAHOBOM U
OTUYETHON JJOKYMEHTAIUH 110

3HaTh: MpaBUJIa COCTABIEHUS OTYETHON
JTOKYMEHTAITUH 110 YIIPABICHUIO IIPOSKTaMH
co3anus HH)OPMAIIMOHHBIX CHCTEM Ha




®opmupyemMble U
KOHTPOJIMpyeMble
KOMIIeTEeHIIUH
(K01 M1 HANMEHOBAHME)

Nuaukaropsl
JOCTHKEHHUS
KOMIIeTeHIIU
(Ko 1 HANMEHOBAHUE)

ILiianupyembie pe3yJbTaThbl
o0yueHust

YIIPaBIICHUIO IIPOEKTAMH
co3/1aHus] TH(POPMAIIMOHHBIX
CHCTEM Ha CTaJHUAX ) KU3HCHHOI'O
LUKJIA.

CTagUsAX XKU3HEHHOTO IUKJIIA.

YMeTh: COCTaBIATh OTYETHYIO
JOKYMCHTAIHWIO 1O YIIPABJICHUIO ITPOCKTaMH
co3/1aHust HH(OPMAIIMOHHBIX CHCTEM Ha
CTafusAX KU3HEHHOTO IUKJIA

Braners: HaBBIKAMH COCTABICHHS OTYETHOH
JIOKyMEHTAIIMH 110 YIPaBJICHUIO IIPOCKTAMHU
co3JaHust UH(GOPMAIIMOHHBIX CHCTEM Ha
CTaUAX KU3HEHHOTO IUKIIA




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

[IPOrpaMMHUPOBAHNUE IIPU aHAIIU3E JaHHbIX.
TexHoorny co3aanus U BHEAPEHUS
MH(OPMALMOHHBIX CHCTEM, CTaHAPTHI
YIpaBJICHNUS )KU3HEHHBIM IIMKJIOM
MH(OPMALIMOHHOI CHCTEMBI.

Bun . ®DopMbI TeKYLIET0
. HaunMenoBaHue TeM 3aHSITHIA Oobem,
Monyns (pa3mer) yueOHOM . Cemectp Banavbl | UaTEpakTHB, 4. KOHTPO.JIs (HAaMMeHOBaHHe
(y4eOHoO¥#i pa6oThI) 4.
padoTsI OLIEHOYHOI0 CPeACTBA)
Moxyns 1. OCHOBBI sI3bIKa Jlex Tewma 1. BBoA-BbIBO TaHHBIX M IPUMECHEHHE 7 0,3 20 -
Python apu(pMeTHUECKHUX Onepanui
Jlex Tema 2. Jlorndyeckue BBIpaKCHUS, BETBICHUS U 7 0,3 -
IIUKJIBI TIPH BBITTOJTHEHHUHM OIlepanuii Haj
JTAaHHBIMHU
Jlex Tema 3. PaboTa ¢ naHHBIME, COACPKALTIMHA 7 0,3 -
BEIIIECTBEHHBIC YNCIIa
Jlex Tema 4. Co3nanue QpyHKIWH 17151 paObOTHI C 7 04 -
JIAHHBIMU
Jlex Tema 5. Koprexu u cnucku nannsix. Lukn for 7 0,3 -
Ui pabOTBI C 3IEMEHTAMH KOJIIEKLIUH
IIp 1. OcHoBsI si3bika Python 7 2 - OTueT 1o npaxkTU4YecKoi paboTe
Ne 1
Cp CaMocTosITenbHOE H3yICHHE MaTepHaa 1o 7 30 -
Moaymio 1
Monyns 2. AHanu3 JaHHBIX Jlex Tema 6. CopTHpOBKa TaHHBIX 7 0,3 20 -
c ucnonezoBanueM Python.
VpasieHue IpoeKTaMu Jlex Tema 7. CTpyKTYpbl JaHHBIX — MHOKECTBA U 7 0,3 -
CO3/1aHUs Cl10Bapu
1H()OPMAIMOHHBIX CHCTEM Jlex Tema 8. Mcnonb3osanue QpyHkimii s3eika Python 7 0,4 -
Ha CTaUAX FKUSHEHHOTO I 06pabOTKU HOC/Ie0BaTeNLHOCTEH
MKIIa
H Jlex Tema 9. OOBEKTHO-OPUEHTUPOBAHHOE 7 0,4 -




Bun

DopMbI TeKYLIET0

. HaunMenoBaHue TeM 3aHSITHIA Oobem,
Monyns (pa3mer) yueOHOM . Cemectp Banavbl | UHTEpaKTHB, 4. KOHTPOJIs (HAaMMeHOBaHHe
(y4eOHO¥i pa6oThI) 4.
padoTsI OLIEHOYHOI0 CPeACTBA)
IIp 2. AHanmm3 TaHHBIX ¢ HCIIONB30BanneM Python 7 2 - OTt4er 1o nmpakTuIecKoi pabore
Ne 2
Cp CaMocTosITebHOE H3YUYEeHHE MaTepHaa 1mo 7 30 -
MOJyJIEO 2
Momyns 3. bubnuoreku ams Jlex Tema 10. Python Pandas 7 0,4 20 -
aHAITN3a JTaHHBIX
Jlex Tema 11. Python NumPy 7 0,3 -
Jlex Tema 12. Python Matplotlib 7 0,3 -
IIp 3-4. BuOMHOTEKH ISl aHAJTN3a TaHHBIX 7 2 - OTueThI 10 MPAKTHYECKOU paboTe
Ne 3-4
Cp CaMocTosITenbHOE H3YYeHIE MaTepHaa 1o 7 31 -
MOJyJTIO 3
A 7 0,35 -
T HTorosoe TectupoBaHue 7 40 -
Hroro:| 108 100

Cxema pacuéra urorooro 6amia: «(Cymma + Tg,)/2» — cymma 6amioB Mo BceM yueOHBIM MEPOIPUSTHSIM, IPETyCMOTPEHHBIM B Kypce +
cpenHee apuMETHISCKOE TI0 BCeM MPOMEKYTOIHBIM TecTaM, MpoBoauMbIM uepe3 OT, nenurcs Ha 2.




5. Oo6pa3oBaresibHbIEe TEXHOJIOTHHI

B pamkax yweOHOro Kypca TNpPedyCMOTPEHbl TEXHOJOTMH TPAJAMIMOHHOTO U
JUCTAHIIMOHHOTO O0y4eHUs B (pOpMeE AIICKTPOHHBIX JIEKIIMOHHBIX 3aHATHH U MPaKTHUECKUX padoT, a
TaK)k€ CaMOCTOSITENIbHON pabOThI CTY/IEHTOB.

Jns ctyneHTOB Bcex (opM OOydeHHUs NPEeAyCMOTPEHO IONyYeHHE KOHCYIBTAllMOHHON
nomomu. Ocoboe BHUMaHHE HEOOXOIUMO YIAEIHUTh CaMOCTOSITEIbBHOMY H3YYE€HHI0O HOPMAaTHUBHBIX
HCTOYHHUKOB M PEKOMEHI0BAaHHOM JINTEPATYPBHI.

6. MeTtoauueckne yKa3aHus 10 OCBOCHUIO JUCHMILIIHHBI
6.1 PexomeHnanum no noaAroToBKe K NPaKTH4eCKUM 3aHATUIM

CryneHram cienyer:
— TpU TOATOTOBKE K 3aHATHSAM 0053aTENbHO HCIONB30BaTh HE TOJBKO YYEOHYIO
JIUTEPATYpy, HO U APYTU€ UCTOYHUKU;
— 00OCHOBBIBAaTh KXKIBIM ATal PEIICHHs, HCXOAS W3 TEOPETUUYCCKHUX ITOJOKCHHI
Kypca.

6.2 PexoMeHaanum mo nNoAroToBKe K HTOrOBOM caade JUCHMIIINHEI

[ToaroroBka K MTOTOBOW C/Iave AUCIUIUIMHBI CIIOCOOCTBYET 3aKPEIUICHUIO, YIITYOJICHUIO U
000011IeHUI0 3HAHUHN, TTOJTYyYaeMbIX, B Ipoliecce o0ydeHHs, a TaKKe MPUMEHEHUI0 UX K PEIICHHUIO
MPaKTUYECKUX 3a/1a4.

Heo0Oxonumo opueHTHpOBaTh CTYACHTOB Ha CHCTEMAaTHUYECKYIO MOJArOTOBKY K 3aHATUSM B
TEUEHHE CEMECTpPa, YTO [O3BOJIMT MCIOJIb30BATh BpEMs H3K3aMEHAIMOHHOM ceccuu Ui
CUCTeMaTU3alluy 3HaHUH.

7. OnleHOYHbIE CPeACTBA

7.1. IlacniopT OLlEeHOYHBIX CPEICTB

Cemectp Koa xoHTpOoIMpyeMoii KoMIeTeHIM U HaumenoBanmue
(WM ee 4acTH) OLICHOYHOI0 CPeACTBA
7 OIIK-8 TecToBbIe 3amaHus
Kommiekr oTueToB 1m0 1abopaTOpHBIM
pabortam 1-4
Bormpocs! k 3k3aMeny

7.2. TunoBble 3aJaHus WM UHBIC MaTepPHAaJbI, HQOﬁXOIlI/IMbIe JJIA TeKYIIEro KOHTpPOoJist

7.2.1. KoMIIeKT OTYETOB M0 MPAKTUYECKUM paboTaM

(HalLMEHOBKZHue OYEHOYHO20 cpedcmsa)

MpakTuyeckas padbortaNe 1 - 4,
dopma oTueTa Mo MpakTUyeckoii padore Nel-4. B orueT mo nmpakTuueckoi paboTe MOJIKHBI
6LITI> BKJIFOUCHBI CJICAYIOIUC ITYHKTBI:
— TUTYJIbHBIN JIUCT;
— 1€ paboTHI;
— KpaTKue TeOpEeTUYECKUE CBEICHUS;



— OINHUCaHHUC X044 BBIITOJTHCHUA pa6OTLI;
— PE3YJIbTaThbl BBIIIOJIHEHHOM pa60TLI;
— OTBCTHI HA KOHTPOJIbHBIC BOITPOCHI.

Kputepuu onenku:

— N 6awoB - paboTa cilaHa B CPOK, BBITIOJIHEHBI BCE 3a/IaHUs B MOJTHOM o0Beme // N-20%
0aioB - paboTa c1aHa He B CPOK, HO B TosTHOM oObeMe // N-50% 6amioB - paboTa
BBITIOJTHEHA B CPOK, HE B TOTHOM 00Bbeme // N-80% GanioB - paboTa BHITMIOTHEHA B CPOK, HE B
nosHOM oO0beme // ) GaIoB - eciy 3a/JaHus HE BBITOJIHEHBI

TpebdoBanus k opopmiieHHIO

Pabora BbINOIHSIETCA COTTIACHO METOJUUYECKUM YKa3aHHSIM.

ITo kaxnoit padote coznaercsa oryer. OTUeT OOpPMIIIETCS U CAAaeTCs B LU(PPOBOM BUJIE.

Otuer noykeH OBITH BBITIOJMHEH Ha JucTax Gopmara A4. JlomyckaeTcst opopMIIeHHE OT4eTa
JBYMS CLIOCOOAMHM: MalIMHOMKUCHBIM WIIN PYKOTIUCHBIM.

OdopmiieHne KakJOoro HOBOI'O CTPYKTYPHOTO 3JIEMEHTa OT4YeTa (TEeopeTHdecKas 4acTb,
NpakTUYecKas 4YacTh, MPUJIOKEHMs) HAaYMHAETCs C HOBOW CTpaHMIbl. B 3aromoBkax He
JIOITyCKAIOTCS IEPEHOCHI CIIOB.

Bce Tabnuiel, pUCYHKHM JOJKHBI OBITH BBIIIOJHEHBI B COOTBETCTBHUHM C TPEOOBAaHUSIMH
JIEACTBYIOIINX CTaHAAPTOB.

IIpouenypa oueHuBaHUsA

PaGoTocmocOOHOCTh ~ BBIMIOJTHEHHONW ~ MPaKTUYEeCKOW  paboThl  JAEMOHCTpUpPYETCS
npenoaasarento. OdopmirsgeTcs OTYET Mo npakTudeckor padore. [lo oruety mpoBoaUTCS 3amuTa:
CTYJICHT OTBEYAeT Ha BOMPOCHI M0 TEXHOJIOTUU BHITIOTHEHHS 3aIaHUH TIPAKTHYECKOM pabOTHI.

7.2.2. TectoBBIE 3aaHUs 1o
MOAYJISIM

(HaumeHoBaHUe OYEHOUHO20 CpPedCmEa)

TunoBble npuMepsbl 3a1aHUI

1. nTepBanbHble JaHHBIE — 3TO (IOJYEPKHUTE MTPABUIIbHBIE OTBETHI):
1) naHHBIE C HHTEPBAJIOM,;

2) naHHble 00 UHTEpBajax;

3) KOTMYECTBO U3MEPEHUI B KXKIOM HHTEpPBAJIE;

4) KOIMYECTBO UHTEPBAIOB B KaXKJIOM U3MEPEHHH.

2. Cpeny HMKE MPUBEIEHHBIX HEYMCIIOBBIE JAHHBIE CIEAYIOIINE:
1) Gammsr;

2) TUXOTOMUYECKHE;

3) panru;

4) peTuHrH.

3. IIpocreiimre CTaTUCTUYECKHUE XapAKTEPUCTUKHN — 3TO:
1) cpennee;

2) c.x.0.;

3) MaTeMaTUUYECKOE OXKUIAHUE;

4) nucriepcusi.

4. MHOrOMEepHOCTb B CTaTUCTHUKE - 3TO:



1) mepeMeHHBIX OOJIbIIE OTHOM;
2) uzmepenwuii 6osnpire 10;

3) mepeMeHHBIX OOJIbIIe ABYX;
4) usmepeHuit 6ompIe 5

5. Cnenyrolye mporpaMMBbl SIBJISTIOTCS CIICIIHATU3UPOBAHHBIMU CTATUCTUICCKIMHE ITAKCTAMH:
1) EXCEL,;

2) GRAPHER;

3) SPSS;

4) STATISTICA.

6. [IpoBepka CTaTUCTUIECKOM THITOTE3bI BKIIFOYAET B CEOS:
1) pamxupoBaHue;

2) MpUHATHAE YPOBHS 3HAYUMOCTH;

3) BBIUKCIICHHE YMITUPUUYECKOTO 3HAUCHHUS,

4) BBIYMCIICHUE KPUTHICCKOTO 3HAUCHUS.

7. KitactepHslil aHaJIM3 TIpeTHAa3HAYEH JUIS:
1) rpyninupoBKU 0OBEKTOB;

2) paH>KUPOBaHUS OOBEKTOB;

3) rpynnupoBKH MOKa3aTeneil;

4) paHXMpOBaHUS MTOKa3aTeNeH.

8. Onuuu KJIacTepHOro aHaIn3a:

1) paccTosiHME MEXYy TpyIIaMH;

2) paccTosTHUE MEXY 00bEKTaMH;

3) paccTosiHEE MEXY IOKa3aTeNIsIMU;
4) paccTosTHUE MEXKITy TEITaMHU.

9. KOMIOHEHTHBIN aHaIU3 MTO3BOJISET:
1) copTupoBaTts;

2) paH)XUpPOBATh;

3) rpynnupoBars;

4) ynopsi041BaTh.

10. Beruucnsiemoe 3Ha4eHUE KPUTEPHSL XU-KBAAPAT HA3bIBACTCS:
1) YucneHHoe 3HaYCHHE;

2) peanbHOE 3HAUECHHUE;

3) aKcIIeprMEHTAIbHOE 3HAUCHUE;

4) sMnupUYecKoe 3HaUCHUE.

KpaTKOC ONMUCAHUE U PErJIAMEHT BBINMOJTHCHUSA
K rectam nomyckaroTcst BCE CTYNEHTHI.
[To pe3ynbpTaTaM UTOrOBOIO TECTA CTYJIEHT MOXKET Ha0paTh MakcuMaibHO 100 6asmios.

7.2.3. 3aganug A OLICHKU chOpPMUPOBAHHOCTHU
KOMIETEHIINHU

(HaumeHoBanue OYEHOUHO20 Cpeocmea)

OIIK-8 CnocoOeH NpuHUMATh Y4acTHE B YIIPaBICHUH IPOSKTAMH CO31aHUS
MH(GOPMAILIMOHHBIX CUCTEM Ha CTAAMSIX KU3HEHHOTO LIUKJIIA




KO 1 HQAUMCHOBaHHUEC KOMITIECTCHIIUHN

OM 3akpbITOro THIA

3ananue 1

Bvibepume HeckonbKo npasuibHblX 86ApUAHIOE OMEemd.

Kakue meroapl aHanmm3a JaHHBIX IIUPOKO MPUMEHSIOTCS MPH CO3JaHUH WH(DOPMAIMOHHBIX
cucrem?

a) KitacrepHslil ananus

0) Kimaccudukamms

B) TOJIBKO CTaTUCTUYECKUI aHAIINU3

r) Tonpko aHAIM3 BPEMEHHBIX PSIOB

OrtBer: a,0.

3aganue 2

Buvibepume HeckobKO NPABUNLHBIX 8APUAHINOE OMEEMA.

Kakue sTanbl BKIIOYAET MPOLECC CO3JaHUs MH(OPMAIIMOHHON CHCTEMBI C UCIOJIb30BAHUEM
aHaJM3a JaHHBIX?

a) Coop u npenobpaboTKa TaHHBIX

0) AHanu3 U MOIETUPOBaHNE

B) BHeapeHue 1 MOHUTOPUHT

r) UccnenoBanue paboThl aHaIUTHKA

[IpaBuibHEI OTBET: a, O, B.

3aganue 3
Bovibepume o0un npasuibHulil apuUarn omeemd.
Kakue u3 mepedncieHHbIX HIKE HHCTPYMEHTOB MOTYT UCIIONIb30BaThCS HA dTare coopa JaHHBIX?
a) Apache Hadoop
6) Google Cloud Dataflow
B) Tableau
r) Microsoft Power BI
[IpaBuibHBIN OTBET: 0.

3amanue 4

3anonnume nponyck: ecmagvme NPONYWeHHoe Cl080.

uHGpacTpyKTypa aHaiu3a OONBIIMX JaHHBIX B OpPraHU3alUd - 3TO
HAa0Op METOMOJOTHM, KOHIEMIUI, MpaBUi U MPOLEAYP, KOTOPhIE OMUCHIBAIOT, KAK OpraHH3aIusl
JTIOJDKHA WCTIONTh30BaTh OOJIBINTKE JAaHHBIC VISl PEIICHUs CBOUX 3aj1ad.

[IpaBUNBHBIN OTBET: METOI0JIOTMYECKASI.

3aganue 5

Bvibepume HeckonbKo npasuibHblX 86ApUAHIOE OMEemd.

Kakme wmetonsl mpenoOpabOTKM JaHHBIX TNPUMEHSIOTCS TMepel WX aHAIW30M B
MH(GOPMaLMOHHBIX cUcTEMax?

a) Y nanenue BEIOPOCOB

0) 3amoJIHeHHE MPOMYIIIEHHBIX 3HAYCHU I

B) CopTupOBKa JaHHBIX

r) U3menenue popmara JaHHBIX

[IpaBuibHEI OTBET: a,0,B,T.

OM oTKpBITOro THIIA



3aganue 6

Jlaiime pazseprymoiii omeem.

Uro Takoe nH(MOpMALIMOHHAS CUCTEMA ISl aHAIIN3a JTAHHBIX ?

[IpaBuibHblil oTBeT: MH(DOpMannoHHasi cuctemMa Juisl aHaJIM3a JaHHBIX - 3TO MPOTrpaMMHOE
obecrniedeHure, mpeaHa3HadyeHHoe Uit cOopa, XpaHeHus, 00paboOTKM M aHanHM3a OOJBIIUX 00BEMOB
JTAHHBIX.

3amanue 7

aiime pazeeprymulii omeem.

Kakue TEeXHOJIOTMH WCIONB3YOTCS JUIS CO3JaHUus HWH()DOPMAIMOHHBIX CHUCTEM aHaJIHM3a
JAHHBIX?

[MpaBwibHbI  oTBeT: [l co3maHus WH(POPMAIMOHHBIX CHCTEM aHAIW3a JAHHBIX
MPUMEHSIOTCS TaKUE TEXHOJOTMM, KakK 0a3bl JAaHHBIX, SI3BIKM TPOrpaMMHUpPOBaHUs, OU3HEC-
aHATMTUKA W BH3YyaIHW3allMs JaHHBIX, AJITOPUTMBI MAIIMHHOTO OOYYECHHS W HWCKYCCTBECHHOIO
WHTEIJICKTA.

3aganue 8

Jlaiime pazseprymoiii omeem.

Kakue MeTonbl U MHCTPYMEHTHI HUCIIONB3YIOTCA MPH aHAIU3E JaHHBIX B WH(OPMAIMOHHBIX
cuctemMax”?

[IpaBunbHblii  oTBeT: Ilpm aHanmM3e MaHHBIX B HWHQPOPMAIIMOHHBIX CHCTEMaX YacTo
UCTIOJIBE3YIOTCS METOJIBI CTATUCTHYECKOTO aHaHM3a, MAITUHHOTO OOYYCHHS W HMCKYCCTBEHHOTO
WHTEIJIeKTa. B KadecTBe WHCTPYMEHTOB MOTYT OBITh HWCIHOJIB30BaHBI CHEIHATU3UPOBAHHBIE
MporpamMMBbI JIJIsl aHaIn3a JaHHBIX, Takue kak Python, R, Excel, Tableau u ap.

3amanue 9

aiime pazeeprymulii omeem.

Kakue TpeOoBaHUS NPEABSBISAIOTCS K XPAaHCHWIO JIAHHBIX B HH()DOPMAIMOHHBIX CHCTEMaX
aHaJIN3a JaHHBIX?

[TpaBwibHEI oTBeT: [ 3 (HEKTUBHOTO XpaHEHUsS JNAHHBIX B HH(POPMAIIMOHHBIX CHCTEMax
aHanmM3a JaHHBIX TpeOyeTcs HCMoNb30oBaHHE 0a3 JaHHBIX, CIIOCOOHBIX O00padaThIBaThH OOIBIIHE
00beEMBI JAaHHBIX. Takke BaXHO OOECHEYUTh, O€30MacHOCTh JaHHBIX H  BO3MOYKHOCTD
MacCIITaOUPOBAHUSI CUCTEMBI TI0O MEPE POCTa JaHHBIX.

3aganue 10

Jlaiime pazseprymoiii omeem.

Kak UCTOYHHMKYU JaHHBIX MOTYT OBITh HHTETPUPOBAHBI B MH(GOPMAIIMOHHBIE CUCTEMBI aHAIU3a
JTaHHBIX ?

[TpaBunbHbI O0TBeT: VICTOUHUKM JaHHBIX MOTYT OBITh MHTETPUPOBAHBI B HH(POPMAIIMOHHBIC
CUCTEMBI aHaJN3a JAHHBIX C MCIOJb30BAaHUEM PA3IMYHBIX METONIOB, TakuxX Kak API-mHTerparms,
ETL-mpouieccsl (u3BnedeHue, TpanchopMaius, 3arpy3ka JaHHBIX), HCIIONIb30BAHUE CTAaHAAPTHBIX
¢dbopmaToB oOmMeHa naHHbIX (Hampumep, CSV, XML) u ap.

7.3. OueHo4YHbIe CpPeACTBA JJIs1 NMPOMEKYTOYHOH aTTeCTAMU MO WUTOraM OCBOCHUS
AUCHHUIJIMHBI
7.3.1. Bonnpochbl K NIPOMEeKYTOYHOM aTTecTaluu

Cemectp 7



Bomnpocs! k 3xk3aMeny

n/n
1. | Kak B Python ocymiecTBuTh BBIBOA JaHHBIX Ha SKpaH?
2. | Kak B Python npuHsTh BBOJ] TaHHBIX OT MOJIH30BATENS?
3. | Kakue apupmeTnyeckue onepanuyd MOXXHO BBITTOJHUTH HaJa yrciaamu B Python?
4. | Kak mpoBepuTh, ABISICTCS JIM YUCIIO YeTHBIM B Python?
5. | Kak co3math ycaoBHYIO KOHCTPYKITHIO (BeTBiieHHe) B Python?
6. | Kak ocymiecTBUTh BBITIOJTHEHHUE ONPEACICHHOTO Ko/1a B ukiie B Python?
7. | Kak mojiydyuTh TOCTYH K dJIEMEHTaM CIucKa?
8. | Kak m1o0aBUTH HOBBIHA 2JIEMEHT B CITMCOK?
9. | Kak ynanuTe onpeeiaeHHbl 3JIEMEHT U3 criucKa?
10. | Kak oTcoptupoBath 35eMeHTHI criucka B Python?
11. | Kakue meroas! npenocrasisier Python amst paboTsl co ctpokamMu?
12. | Kak 00beauHUTH qBE CTPOKHU B 0HY B Python?
13. | Kak 3aMeHUTH onpeieNieHHYIO MOACTPOKY B cTpoke B Python?
14. | Kak mpoBepuThb, CyIIECTBYET JIM ONPEAEICHHBIN KIII0Y B ciioBape?
15. | Kak momy4nTh 3HaYCHHE 10 OMPEICIICHHOMY KIItoUy 3 ciioBaps B Python?
16. | Kak 1o6aBuTh HOBYIO Mapy "KIt04-3HaA4YCHHUE" B CIIOBApPhH?
17. | Kak ynanuTe onpeniefieHHy 0 napy "Kitod-3HaueHue" u3 cioBapsi?
18. | Kak mpoBepuTh, MPUHAJICIKHUT JIU JIEMEHT MHOXECTBY B Python?
19. | Kak 100aBUTH HOBBIHA 3JIEMEHT B MHOXKECTBO?
20. | Kak yanuTh onpeaeneHHbld 3J1EMEHT U3 MHOXKECTBA?
21. | Yro Takoe ¢pyukuus B Python?
22.| Kak 06bsaBuTh QyHkuuto B Python?
23.| Kak nepenatb aprymeHTsl B ¢pyHkuuio B Python?
24.| Kak BepHyTh 3HaueHue u3 ¢pyHkuuu B Python?
25. | Kak B Python ncrosiip30Bath BcTpoeHHBIC (PyHKIIUN?




Bomnpocs! k 3xk3aMeny

n/n

26. | Kak co3natp koptex B Python?

27. | Kak mony4uTs AOCTYH K 3JIeMEHTaM KopTexa?

28. | Kak n3aMeHuTh 3HaYEHUIO 3JIEMEHTa KOpTexa?

29.| Kak o6beauHuTh J1Ba KOpTeka B oauH B Python?

30. | Kak nmpoBepuTh, COAEPKUT JIM KOPTEK OMPEAETCHHBIA 3JIEMEHT?

31.| Yem oTiim4aeTcst KOPTEXK OT CIUCKa JaHHBIX B Python?

32. | Kak MOXHO IIPOXOAUTH 10 3JIEMEHTaM KOJUIEKIIUH ¢ IOMOIIbI0 1uKIa for?

33.| Kak oTcopTHpOBaTh CITUCOK JAHHBIX IO BO3PACTAHHIO C IIOMOIIBLI0 (GyHKITHH sort()?

34.| YUro Takoe KJI0Y-3HAYEHHE B CTPYKTYpPE JaHHBIX CJIOBaphb?

35.| Kak MOXHO OmnpenenuTh KOJUYECTBO 3JIEMEHTOB B MHOXECTBE C MOMOLIbIO (PYHKIHU
len()?

36. | Kak yanuTh 2JIeMEHT U3 CIIUCKA JAaHHBIX ¢ TOMOIIbI0 GyHKIUU remove()?

37. | Yro Takoe MHAEKC JIEMEHTA B CIIUCKE JAaHHBIX, U KaK OH HUCIIOJIb3YeTCs?

38.| Kak co3maTh HOBBIM CIHCOK [JaHHBIX MyTeM OOBEIWHEHHUS JBYX CYIIECTBYIOIINX
CIIMCKOB?

39. | Kak MOHO MOIy4YHTh CIIMCOK KJIIOYE B cloBape ¢ nmomoiisio pynkuuu keys()?

40. | Kak ucnonp3oBate GyHKUIUIO map() Ui IPUMEHEHUs ONpEeAETICHHOM onepanuu Ko BCeM
3JIEMEHTAM KOJIJIEKIIUN?

41.| B yem pazauna mexay meronamu append() u extend() anst qoOaBieHHS dJIEMEHTOB B
CIIUCOK JTAHHBIX ?

42. | Yto Takoe cpe3 B CIUCKE JAHHBIX, U KAKON CUHTAKCHC HUCIIOJIb3YETCs IS €0 3a4aHus?

43. | Kakue MeToapl MOKHO HCIIONB30BaTh i paboThI co cTpokamu B Python?

44. | YTo Takoe yCIOBHBIE BBIPDAKEHUS, U KaK OHU UCIIOJIBb3YIOTCS JJIs BETBICHUS Koj1a?

45. | Kakue omepaTopsl MOKHO HCIIOJIb30BAaTh Ui CPaBHEHMsI 3JIEMEHTOB B Jlormueckux
BBIPAYKECHUSIX !

46. | Kak BoimosHUTH LMK While 10 Tex nop, noka ycjioBue UCTUHHO?

47.| Yro Takoe omnepartopsl break u continue, 1 Kak OHU UCIIOJIB3YIOTCS B IIUKJIAX ?

48.| Uro Takoe anonumHas (yskius B Python, m kak oHa ompenemsieTcss ¢ TOMOIIBIO
KJIF04eBOTO cioBa lambda?

49. | Yro Takoe peKypcHsi, U Kak OHa UCTIOJIb3YETCs MPU CO3aHUN (DYHKIIHH?




Bomnpocs! k 3xk3aMeny

n/n

50. | Kak BBIMOJIHUTG COPTUPOBKY CIMCKA JAHHBIX B 0OPAaTHOM HOPSIKE ¢ TOMOIIBIO (DYHKIIUU
sort() u mapametpa reverse=True?

51.| Yro Takoe TreHepaTopbl CIIMCKOB, U KAaK OHM MCIIOJNB3YIOTCS JJI CO3JaHHsl CIHCKOB
NAHHBIX?

52.| Kax mpoBepuTb, NPUHAMJIEKHUT JIM OINPEIEICHHBII AJIEMEHT MHOXKECTBY C IOMOUIBIO
KIIFOYEBOTO CJI0Ba in?

53. | Kak mony4uTh 3Ha4€HHE MO KII0UY U3 CIOBapsi C MOMOIIBIO omieparopa [ |:

54.| Kak oOpaTuThCs K 2JIEMEHTY CIIMCKA JaHHBIX 110 €r0 UHIEKCY?

55.| Kak ymanuTh Bce JIEMEHTHI U3 CIIHCKA JaHHBIX C TOMOIIbI0 GyHKIuu clear()?

56. | Kak B03BeCTH YHCIIO B OMPEACICHHYIO CTEIICHb C MOMOIIBI0 GyHKIHH pow()?

57.| Kak ucnonp3oBaTh onepatopsl and u or 1jis KOMOMHHUPOBAHUS HECKOJIBKHUX JIOTHUECKUX
BBIpAKEHUI?

58. | Kak co3naTe HOBBIN CIIOBaph NaHHBIX, HCTIONB3Ys PyHKIHIO dict()?

59. | Uto Takoe KOHCTPYKTOp KJIacca, U KaK OH UCIIOJIb3YyeTCs MIPU CO31aHUH 00BbeKTa?

60. | Kak onpenenuTs HalM4ue ONMpeaesIeHHOTO KITIoUa B CJIOBape ¢ IOMOIIBIO orepaTopa in?

61. | Yro Takoe 6ubnuoreka Pandas B Python u nms yero ona ncnosnb3yercs?

62. | Kakumu cTpyKTypamMu JaHHBIX onepupyeT oubmmoreka Pandas?

63. | Kakum o6pa3om MOkHO co3iath 00bekT Series B Pandas?

64. | Yem otiimuaercst 00bekT Series oT 00bexTa DataFrame B Pandas?

65. | Kakum 00pa3oM MOXHO cunTaTh JaHHBIC U3 ¢aiiia B o0bekT DataFrame B Pandas?

66. | Kakum o0Opa3oM MOXXHO BBIOpaTh OIPEACIICHHBIE CTOJOIBI WM CTPOKH M3 OOBEKTa
DataFrame B Pandas?

67.| Kakum 00pa3oM MOXHO W3MEHHUTh 3HAUCHHS OIPEJCICHHBIX CTOJIOIOB WU CTPOK B
o0bekTe DataFrame B Pandas?

68.| Kakum 00pa3oM MOXXHO yAadUTh OMNPEICIICHHBIE CTOJOIBI WM CTPOKHM M3 OOBEKTa
DataFrame B Pandas?

69. | Kakum 006pazoM MOXHO 00BeTMHUTH JIBa 00bekTa DataFrame B Pandas?

70. | Kakum 06pazoM MOKHO OTcOpTUpOBaTh 00BhekT DataFrame mo onpeneneHHbIM cTOI01aM
B Pandas?

71.| Yro Takoe 6ubnmoreka NumPy B Python u 1yis uero ona ucnonssyercs?

72.| Kakum o6pa3oM MOXKHO CO3/1aTh OJTHOMEPHBII MaccuB B NumPy?

73.| Kakum o6pa3oM MOXKHO CO3/1aTh ABYMEPHBIH MaccuB B NumPy?

74.| KakuM 00pa3oM MOXHO W3MEHHUTh 3HAUEHUs OMPE/EICHHBIX IEMEHTOB B MacCHUBE B




Bomnpocs! k 3xk3aMeny

n/n

NumPy?

75.| KakuM 00pa3oM MOXHO BBIIOJHUTh MaTeMaTHUECKUE OIEepaly HajJ MacCUBaMH B
NumPy?

76. | Kakum oOpa3oM MOXKHO CUMTATh AaHHbIE U3 (aiina B MmaccuB B NumPy?

77. | KakuM 00pa3oM MOKHO BBIOpaTh OMpe/IeIeHHbIE 2JIEMEHThI U3 MaccuBa B NumPy?

78. | Kakum oOpa3zom MOKHO 0OBEAMHUTH ABa MaccuBa B NumPy?

79. | Kakum 00pa3omM MOKHO U3MEHUTH pa3MepHOCTh MaccuBa B NumPy?

80. | Uro Takoe 6mbnmorexka Matplotlib B Python u anst wero ona ucronb3yercs?

81. | Kakum 00pazom MOKHO co3/1aTh Tpadvk Ha OCHOBE JaHHBIX M3 MaccuBa B Matplotlib?

82. | Kakum 00pa3oM MOKHO 3a7aTh Ha3BaHMsI OCEH ¥ 3aroJioBOK s rpaduka B Matplotlib?

83. | Kakum oOpa3zomM MOKHO 3a1aTh JiereHay i rpaduka B Matplotlib?

84. | Kakum o6pa3oM MO>KHO U3MEHUTH TUII U CTUIIb Tpaduka B Matplotlib?

85. | Kakum oOpazoM MOKHO T0OaBUTh TEKCTOBYIO aHHOTAIUIO K rpaduky B Matplotlib?

86. | Kakum oOpazoM MOKHO coXpaHUTh rpaduk B ¢aitn B Matplotlib?

87.| Kakum 00pa3oM MOXXHO cO37aTh THUCTOTpaMMy Ha OCHOBE J[aHHBIX M3 MaccuBa B
Matplotlib?

88. | Kakum 00pa3oM MOXHO cO37aTh JUarpaMMy paccesiHus Ha OCHOBE JIByX MacCHBOB B
Matplotlib?

89. | Kakum 006pazom MOXKHO c03/1aTh OOKCIIOTa HAa OCHOBE JJaHHBIX U3 MaccuBa B Matplotlib?

90. | KakuM 00pa3oM MOKHO CO3/1aTh TEIUIOBYIO KapTy Ha OCHOBE JBYMEPHOIO MaccuBa B

Matplotlib?

7.3.2. KpuTepuu ¥ HOPMbI OLIEHKH

®opma
NpoBe/ieHUs!
Cemectp MPOMEKYTO Kputepun u HOpMBbI OLIEHKH
YHOM
arrecTauuu
7 OK3ameH (o «OTIIMYHO» 85-100 6amnos
HaKOIUTEITLHOMY
peiTHHTY) «XOpOLIO» 70-84 6amnna
«yJIOBJIETBOPUTEIIBHOY 55-69 6amnoB




Cemectp

®opma
NPOBeACHUs
MPOMEKYTO
YHOM
aTTrecTanuu

Kpurtepuu u HOpMbI OlleHKH

«HEYAOBIETBOPUTEIHLHOY 0-54 oamna




8. YueOHO-MeTOoAMYecKOEe M HH(POPMALMOHHOE 00eceuyeHue TUCIHIIIMHBI

8.1. O6s3aTenbHAsA IUTEpPAaTypa

Tun (yaeOHHMK, ydeOHOE

KoiaunudecTBo B
HAYYHOI

Ne nocoodoue, yueoHoO-
ABTOpBI, COCTABUTEIN 3arsiiaBue (3aroJji0BoK) Tox u3nanus OudamoTexe /
n/n MeTOauYecKoe Imocooue,
HaumenoBanmue
NPaKTHKYM, Jp.) 3EC
1. | T'ypukos C.P. OCHOBBI aNTOPUTMH3ALINH U VYyebnoe nmocodue 2020 OBC
nporpammupoBanus Ha Python «Znaniumy
2. | Xykos P.A. S3p1k porpammupoBanus Python: VYyebnoe mocobue 2020 ObC
MPaKTUKYM «Znaniumy
[{exanoBckuii B. B. VYrpaBiieHHe TaHHBIMU : YYEOHUK ISl | yU4EOHUK 2015 ObC «Jlaub»
cTyaeHToB By30B/B. B. IlexanoBckui,
B. JI. YUeprockoii. — CaHKT-
[TerepOypr [u ap.] : Jlanwb, 2015. —
432 c.
8.2. JlonmosiHMTEJIbHAS JIUTEpaTypa
Tun (yueOHMK, yueOHOe Ko.lmqecnio B
Hay4YHOHU
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJIN 3arsiaBue (3aroJj10BoK) I'op u3nanus OudmoTexe /
n/n MeToAnYecKoe mocoomue,
HaumenoBanmue
NPAaKTHKYM, Ap.) 3EC
L. Hpo6otyn H.B. AJnroputMu3anus u YuebHoe nocobue 2020 OBbC
nporpamMmmupoBanue. A3eik Python «IPRBooks»
2. [upokor A.N. NudopmaTuka: pazpaborka YyeOHuk 2020 OBC
«IPRBooks»

MPOrpaMM Ha SI3bIKE
nporpammupoBanusi [Iuton: 6a3oBbie




n/n

ABTOp])I, COCTaBUTC/IN

3arsiiaBue (3aroJji0BoK)

Tun (yaeOHHMK, ydeOHOE
nocoodoue, yueoHoO-
MeTOauYecKoe Imocooue,
NPaKTHKYM, Jp.)

T'ox uzpanus

KoaundecTBO B
HAYYHOI
ounodamorexe /
HaumMmeHnoBaHue
9BC

SI3bIKOBBIE KOHCTPYKIIMU




8.3. Ilepeuenb mnpogeccHOHANBHBIX 0a3 JAHHBIX U MH(OPMALMOHHBIX CHPABOYHBIX
cucTeM

— Web of Science[DnekTpoHHbII pecypc] : MylIbTUAMCUUIUIMHApHAS pedepaTuBHas 0aza
JAHHBIX. — Philadelphia: ClarivateAnalitics, 2016— . — Pexum JIoCTyTa
apps.webofknowledge.com. — 3arn. ¢ skpana. — 3. pyc., aHrI.

Scopus [OnexTponnbiii pecypc] : pedeparuBHas 0aza mganHbIX. — Netherlands: Elsevier,

2004— . — PexxuMm goctyna : scopus.com. — 3ari. C akpaHa. — 3. pyc., aHri.
Elibrary [OnexTponHbIl pecypc] : Hay4dHasl 3JeKTpoHHas Oubnmnorexa. — Mocksa : HOB,
2000— . — Pexxum nioctyma : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHri.

8.4. IlepeyeHb NPOrpaMMHOro obecnevyeHus

Ne Hanmenosanne IO PexBu3UTHI zlorms?pa
n/n (nata, HOMep, CPOK /e CTBHS)
1 OC Windows 2013r., Ne 00179-40183-81808-AAOEM,
OCCCPOYHBIN
2 Microsoft Office 13 Ne61935138 ot 28.05.2012 (6eccpounblii)
3 Python 3.10.2 OecriaTHO

8.5. Onucanne MaTepHaJIbHO-TEXHMYECKOI 0a3bl, HEOOXOAUMON /ISl OCYLIEeCTBJICHUSA
0o0pa3oBaTeIbLHOIO Npolecca Mo JMCUUILINHE

HaunmMeHoBaHue 000py10BaHHBIX
y4eOHBbIX Ka0MHETOB, 1a0opaTopuii,

Ne MAaCTePCKHUX U ApP. 00beKTOB 1JIs1
IlepeyeHb OCHOBHOIO
n/ NPOBeeHUs MPAKTHYECKUX U
N N o0opynoBaHus
n JIAa00PATOPHBIX 3aHATHI, MOMeELeHUH /151

CaMOCTOSITeIbHOM PadoThbl 00y4arOIIUXCH
(HOMep ayAUTOPHH)

Komnbrotepuslii kinacc. YueOHast ayautopust | Kommeiorep (MoHuTOp 177, CHCTEMHBIN
JUTSI TIPOBEICHHMS 3aHATHH JieknroHHoro tuma. | 6iok Intel (R) Celeron (R) 2,66 GHz / 1
VYuebnas ayautopuss ans  mposeaenus | Gb / 80 Gb), mapmpyrtuza-top 2801
3aHATUH  ceMHHapckoro Tuma. YdeOHas | Router, KOMMYTaTOp Catalyst,
ayJquToOpusl UIA TPOBENCHMS JIAOOPAaTOPHBIX | SKpaH/MHTEpaKTUBHAs JTocka Smart Board
pabor. YueOHas ayautopus s kypcooro | TB, mpoektop Acer P1303W., cron
NPOEKTHPOBAHUS  (BBIMOJIHEHUS KYPCOBBIX | IPENOJaBaTENbCKH, CTON YYEHHYECKHUH,
pabot). YueOHasi ayuTOpHs JJIA IPOBEICHUS | CTOJI ~ KOMIBIOTEPHBIM,  CTYyJ,  JOCKa
TPYTIOBBIX u UH/IMBUAYAIBHBIX | ayJUTOpHAs (MapKepHasi).

KOHCyNbTallMii  Y4eOHass ayauTopust s
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJS U
npoMexxyTounoi arrectanuu. (YJIK-408)

Komnbrorepnsiii  kiacc. Ilomemenune mig |(CTosibl yUeHUYECKUE, CTYJIbS YUCHUUECKHE,
CaMOCTOATEIIbHOMN paboTHI. VYueonas [[IK c BeixogoMm B cetb IHTEpHET
ayUTOpUsl Uil ~ TPOBEICHUS  3aHATUHU
CEMHUHApPCKOro Tumna. YuyeOHas ayauToOpus JUIs
KypCOBOTO  TNPOEKTUPOBAHUS  (BBIMOJHEHUS
KYpPCOBBIX pPaboT). YueOHas aymauTopwisi s
MPOBEACHUS TPYNIOBBIX U HHAUBUAYAJIbHBIX
KOHCYJbTallMi. YueOHas ayauTopus Ui
MPOBEACHUS 3aHATHN TEKYIIEro KOHTPOJS U
npoMexxyTouHor arrectaruu (I'-401)
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