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1. OBLIAA NTH®OPMALIUA

PabGouass mnporpamma muctmmuiuHel «lludpoBoit aHaNMM3 JaHHBIX» COCTaBJICHA B
COOTBETCTBUU C TpeOoBaHUSAMHU (heepaJbHOr0 TOCYJIapCTBEHHOIO 00pa3oBaTENbHOIO CTaHAapTa
BBICIIIETO OOpa3oBaHus — OakamaBpuar 1o HampabiieHuo moarotoBku 09.03.03 «IIpukmannas
uHpOpMaTUKa», YTBEPKIESHHOTO MpukazoM MuHHUCTepcTBa oOpa3oBaHUsS M Hayku Poccuiickoit
Oeneparnu 19.09.2017 Ne922 (¢ u3meHeHusiMH U JonojiHeHHs MU ot 26.11.2020, 08.02.2021,
19.07.2022, 27.02.2023), u yueOHoro 1uiaHa HampaieHus noarotoBku 09.03.03 «IlpuknagHas
uHpopmatuka», npobwib «llpuknagnas uHbopMaTuka B HU(POBOKH 3KOHOMHKE» (Tporpamma
OakanaBpuaTta).

Tpynoemkocts muctmminasl: 3 3ET / 108 akagemuueckux 4acoB, B TOM ymcie: 15 gacoB
KOHTaKTHOM pabOTHI M 93 4acOB caMOCTOSTEIHFHOM pabOThl 00YyJArOIITUXCSI.

PacnpenesieHue 4acoB AUCHUIIMHBI 110 ceMeCTPaM U BUAAM 3aHATHH (110 y4eOHOMY ILIaHY)

Bun yuebnoit KonngectBo gacoB
paboTHI Bcero no Kypcsl, ceccun
yueOHOM 1 xypc 2 Kypc 3 xypc 4 Kypc 5 xypc
ymiady | Yc |3u [ Jle | Yc | 3u | Jle | Ve S Je | Ye | 3u | Jle | Yc | 3um
T. M. T. T. M. T. T. T. T. M. T. T. M.
KounrakTHast 15 | 14

pa6ora (Bcero)

B TOM 4YHucCJI€e:

JIEKITUH 5 1 4
IIPAKTHUYCCKHUC
P 10 10
3aHATHUS
KOHTPOJIb
CaMOCTOSITCIIHbHOM
pabots (KCP)
CamocrosiTeJIbHAs
93 93
pabora
Buasl 3ayér
MPOMEKYTOYHOMH 3auér ¢ c
aTrrecTalum OLICHKOMH OLICHK
ou
OBIIASA Yac
108 1 107
TPyAOeM- bl:
KOCTh
3au.
U CIUITHH 3
en.:
bl

2. HEJIX U 3AJAYU JUCIHUTTJIMHBbI

Ileqb IMCHUIUIMHBI - OCBOEGHHE COBPEMEHHBIX HMHCTPYMEHTOB cOOpa, MOATOTOBKH,
0o0paboTKM M aHaju3a OOJBIIMX OOBEMOB Ppa3HOPOAHBIX JaHHBIX. [loMCK ONTUMAaIbHOIO
YIPaBICHYECKOTO pEIICHHWsS W €ro NPOTHO3HPOBAaHUS, (OPMHPOBAHHE Yy OOYYAIOUIMXCS
CIOCOOHOCTEH MpUMEHEHUS MOTYUYSHHBIX 3HAaHUM JUIsl pelieHns MpodecCHoHaNbHBIX 3a/ad.

3agaum AMCUUIIIMHBIL:



@® Ilo3nakoMuTH 06yqa}0mnxc;1 C OCHOBHBIMH XapaKTCPUCTUKAMU OOIBIINX JaHHBIX 1

crocodamMu ux aHaJIn3a,

@ Pa3BUTH HABBIKH CTATUCTHYECKOTO aHaJIn3a, MOCTPOCHUSA PErPpeCCUOHHBIX 33BPICPIMOCT€I>1;

® CdopmupoBaTh y 00ydaroUIMXCsi KOMIETEHIIMU B 00J1aCTH BU3YaTU3aIMH «OOJIBIINX
JaHHBIX»;
@ /lats mpencraBneHne o0 aHaiu3e OOJBIIMX JAHHBIX C TOMOIIBIO CHEIHATU3UPOBAHHBIX
oubmmorexk Python (NumPy&Pandas, Matpiotlib u Seaborn), a Tak ke WHCTPYMEHTOB
Microsoft nnst camocTositenbHON Ou3Hec-ananutuku (Power BI).
3. MECTO JUCHHUIIJIMHBI B YHEBHOM IIJTAHE

Vuebnass aucuuiuinHa «LludpoBoit aHanM3 JaHHBIX» OTHOCHUTCS K JUCLUIUIMHAM YacTd
bnoka 1. lucuumnnunel (Moxynn), GopMUpYEeMON y4acTHUKaAMH 00pa3oBaTeNbHBIX OTHOLICHUH. EE
u3yueHne OazupyeTcs Ha Marepuane, MojlydyeHHOM B mucnuiumHax «LludpoBoe obecneuenue
npoQecCHOHATIBHOM esATeNIbHOCTHY, «CHcTeMa ynpaBieHus 0a3aMH JaHHBIX», «MeToasl aHamu3a
npeaMeTHBIX obnacteiy, «Texnonorus paspabotku OOII Ha Pythony». 3HaHus, yMeHUs U HaBBIKH,
npuoOpeTeHHbIE B pe3yIbTaTe N3yUYeHUs JAHHOW TUCIMILUIMHBI, OyIyT HEOOXOAMMBI IIPU U3yUEHUH
TUCHUTUTAHBL  «VIHTENNIeKTyanbHasi aHajdUTHKa Ha LUQPOBBIX IUaTGopMax», UIs HAIHCAHUS
BBIITYCKHON KBaJIM(UKALMOHHOW pabOThl M BBINOJHEHUS MPO(ECCUOHAIBHON NEATEIbHOCTH B

Oynyiem.

4. IIVIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 11O JUCHUIIJIMHE OJIS1
®OPMHUPOBAHUS KOMIETEHIIU OBYUYAIOIINXCS

Pe3ynbratel ocBOeHHMS 00pa3oBaTENbHON MPOrpamMMbl (KOMIIETSHIIMU OO0YyYaromuxcs)
YCTaHABJIIMBAIOTCS B COOTBETCTBHM C (hefepaibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM 1o HaIpaBJICHUIO IOATOTOBKH n HpO(bGCCI/IOHaJIBHBIMI/I CTaHdapTaMu,
COOTBECTCTBYIOIIMMHA Hqu)CCCI/IOHaJ'II)HOI\/'I ACATCIIBHOCTHU BBIITYCKHHUKOB, @ TAK)XKC HAa OCHOBC aHalin3a
TpeOoBaHUI paboTonaresei, NPEIbSBISEMBIX K BBITyCKHHKaM. [lmaHupyemble pe3ysbTaThl
oOyuYeHHs MO TUCIUIUIMHE (3HAHUS, YMEHHsI, HABBIKH) O0OCCIICYMBAIOT JOCTHIKEHHE PE3yJIhbTaTOB

0CBOCHHS 00pa30BaTEIBLHON MPOTPAMMBI.

IMudp u Ha3BaHue HNupuxatopsl I[Inanupyemble pe3yJbTaThl 00y4eHHs 110
KOMIIeTCHIINH KOMIIeTCHIINH AUCHHUILVINHE

IIK-1. Cnocoben [TK-1.1. ITpoBoauT 3HaTh:
BBISBIIATD o0crieoBaHNe - 0COOEHHOCTH HAaOOpPOB JTaHHBIX, HAKOIUIEHHBIX
nH(GOpPMallMOHHbIE OpraHu3alui, B OpraHU3alusX;
nOTPeOHOCTH BBISIBIISIET - ceppl  TPUMEHEHHUS  HUHCTPYMEHTOB  H
II0JIB30BATENEHN U nH(GOpPMaIMOHHbIE HaacTtpoek Excel m Oubnmorex Python st
COCTaBJIAATh NoTPeOHOCTH U(POBOro aHaIN3a JaHHBIX B OPraHU3aIIH;
TEXHUYECKOE 3aKa34yMKa, UCTIONb3Yys | -
3a/laHue Ha UG poBbIe Ymers:
pa3zpaboTKy UHCTPYMEHTHI U - OmnpenensaTh UCTOYHMKM JAHHBIX AJIS aHAIM3a
UH(POPMALMOHHOM o0J1ayHbIe peleHHs U CIocoObl MX TOJYYEHHs; MPeoOpa3oBBIBATH
CUCTEMBI 111 cOopa M aHaJIn3a JTaHHbIE K HY’)KHOMY BUIy U popmary;




- CTPYKTypHpOBaTh JAaHHBIC, IOJYYEHHBIE OT
3aKa34yuKa;

IK-2. Ciocoben
HpOGKTHpOB aThb
UH(POPMALIMOHHBIC
CHUCTCMBI

JAHHBIX Baaners:
- HaBbIKAMH HMIIOPTA JaHHBIX U3 Ppa3IM4YHbIX
UCTOYHUKOB,;
- HaBBIKaMU IIPeoOpa30BaHUs JaHHbBIX 3aKa3yMKa
K HY)KHOMY BUZY U (popmary.
3Hath:
- crneuu¢puky paboOThl pa3HBIX AHATUTHYECKUX
CpEeACTB, HHCTPYMEHTOB M HAJICTPOCK;
TK-2.2. - METOJIOJIOTUIO OpTraHW3allMl  AHATUTUYECKUX
Pa3pabartreiBaer IPOEKTOB
MOIECIIb YMers:
MH()OPMAIIOHHO - co3JaBaTh TaONIUYHbIC U padUuecKue MOJAEIH
CHCTCMBEL, B TOM U BBUBIATH CKpBITBIE 3HAHUSA, KOTOpbIE
YHCIIE C OTIOPOIT Ha MOTYT IIPUBECTH K  JICVCTBEHHBIM
COBpPEMEHHBIE pesyIbTaTam;
00JTauHBIC PEIICHUS Baajers:

-—HaBbIKaMH paboTHI ¢ HajcTporikamu MS Excel

I1K-2.4. IIpoBoauT
aHaJIn3 COBPEMEHHBIX
IIPOrPaMMHO-
TEXHUYECKUX
CPEICTB,
CHelHaTU3UPOBAHHbI
X HUGPOBBIX
maTdopm, 00JIaUHBIX
U OTpaciIeBbIX
peLIeHHI 11t
pa3paboTku
nH(})OpPMAITMOHHBIX
CUCTEM

u Oubnmmorekamu Python gms  perienus
npoeCCUOHATBHBIX ~ 3a/la4, CBA3AHHBIX C
aHAJIN30M JAHHBIX.

3HaTh:

- COBPEMEHHBbIE  CpEICTBAa  CTATUCTUYECKOTO

aHajM3a JaHHBIX, BO3MOKHOCTU U OCHOBHBIC

HHCTpyMeHTbl aHamm3a B MS Excel u ero

HAJCTPOCK;  IporpaMMmy Ui CO3/aHUs

MHTEPAKTUBHBIX O0T4ETOB Power BI,

crienuann3upoBanHblie Oudnuoreku Python;
YMmern:

- TPOBOJUTH CPaBHUTEIIbHBIN aHaIMN3
MPOTPaMMHBIX PEIICHUH JUIsl aHaJIN3a JAHHBIX;
BBIOMpPATh MHCTPYMEHTHI IIU(PPOBOTO aHAIU3a,
COOTBETCTBYIOIIME [TOCTABICHHON 3ajjaue

Baaners:

- HaBBIKAMU BbIOOpa ONTUMAJILHOTO
NPOTPAMMHOTO  pEeHICHUs] Ui MPOBEACHUS
aHauM3a  JAHHBIX B COOTBETCTBUU  C
MIOJTYYCHHBIM 33 JaHHEM.




5. CTPYKTYPA U OFBEM JIUCHUIIJINHBI

9Tan H3yYCHUA: 3 KYPC, YCTAHOBOYHAsA U 3SUMHSIA CECCHUSA

Bujabl yueOHO padoThl IIpome:xkyTo
Dopmupy
Pasien KonrakTtHas pa6ora (B yacax) CamocTosiTesibHas padoTa qyHAasA Dopmbl eMBIE
’ BCero KCP (¢opMbI Opranusanuu | aTrecTallus | TeKYIIEro
MOIYJb B . KOMIIeTeH
JIeKIM | MPaKTHYecKd | (IMPOmopuuoH qacax CaMOCTOSITeJILHOI B Yacax KOHTPOJIA -
i X aJILHO TeMaM) padoThI
) N3yuenue IIpoBepka
Tema 1. Texnonorus Big Data u Y POBEp
N 0,5 8 TEOPETUUECKOT O BomonHenus | [IK-1.1
o0racTh e€ mpUMeHEeHUs .
Marepuaa 3aJIaHAN
N3yuenne
Tewma 2. bubmuorexu Python, TEOPETHYECKOr0 [TpoBepka IK-1.1
pabota ¢ JaHHBIMU U 1 1 8 MaTepuaia, TopadboTka BoinosiHenus | [1K-2.2
BbryncieHnsiMu: NumPy&Pandas MPAKTUYECKHUX 3aJaHUM, 3aJaHui [IK-2.4
MOATOTOBKA K TECTY
Nzyuenue
Tema 3. bubnuoreku Python ms TEOPETUUECKOT O IIpoBepka [K-1.1
BU3yaIM3alliK JaHHbIX: Matpiotlib 1 1 8 MaTepuaia, 1opaboTka BbinosiHeHMs | [1K-2.2
u Seaborn MPAKTUYECKUX 3aJaHUM, 3alaHUI [K-2.4
MOJITOTOBKA K TECTY
N3yuenue
Tema 4. AHanu3 TaHHBIX M
TEOPETUYECKOTO
cpeactBamMu GUIBTPAMKN. AHAINA3 I1K-2.2
- 1 - 8 MaTepuaia, 1opadboTka - Tect
JIAaHHBIX CPEACTBAMU CBOAHBIX . [1IK-2.4
MPAaKTHYECKUX 3aJaHUMH,
TaOJINII
MOATOTOBKA K TECTY
VYcrHbii
N3yuenue
Tema 5. [Iporno3upoBanue onpoc,
TEOPETUYECKOTO [IK-2.2
pe3yIabTaTOB AESTENIBHOCTHU C 1 1 - 8 - poBepKa
Marepuania, 10padoTKa [1K-2.4
MTOMOLUIBIO CIIEHApUEB . BBITIOJTHCHHUS
MPaKTUYECKUX 3a/IaHUi .
3aJlaHui
Tema 6. [IporHo3upoBanue N3yuenne Tposepka
pe3yJIbTaTOB AEATEIIBHOCTH C TEOPETUYECKOTO [1K-2.2
- 1 - 8 - BBIITOJIHEHUS
MOMOIIbIO TOA00pa MapameTpa u MaTepuaia, 1opaboTka sananmii I1K-2.4
MOMCKA PEIICHHS MPaKTUYECKUX 3a/IaHUi
Tema 7. BoisaBiieHue N3yuenne IIposepka [IK-1.1
CYIIECTBYIOIINX BPEMEHHBIX 1 1 - 8 TEOPETHYECKOTO - BbimonHenus | [1K-2.2
TEHJCHLUN U KOPPEISLIMOHHBIX maTepuaina, 1opaboTka 3alaHuN [1K-2.4




3aBUCUMOCTEN MPAKTUYECKUX 3aJaHUN
N3yuenue
. Y IIpoBepka [IK-1.1
Tema 8. Power Pivot: mogenb TEOPETUYECKOTO
1 8 BoimojHeHus | [1K-2.2
naHHbIX B Excel MaTepuaia, TopaboTka -
MPAKTUYECKUX 3aJaHUN
N3yuenune
Tema 9. Power Query: 3arpy3ka u TEOPETHYECKOTO Hposepxa
HO Maﬁn3aunﬁ nam?;x Hspy 1 8 mate Ifana nopaboTka semomeryst | ITK-1.1
p o P » 10D N 3aJlaHuM, IIK-2.2
pa3nmuuHBIX (HaitsioB MPAKTUYECKHUX 3aJaHUM, TecT
MOATOTOBKA K TECTY
Nzydenue
Tema 10. Busyanusanus JaHHBIX U M IIpoBepka
) TEOPETUYECKOr0 [K-1.1
cocTtaBieHue oTuéToB B Power Bl 0,5 2 8 BBITIOJTHEHUS
Marepuaiia, BHIMOJHEHUE o I1K-2.2
Desktop 3aIaHAI
TBOPYECKOTO 3aJIaHuUs
o IloaroroBka k
dopma MPOMEKYTOUHOM N
. . - - 13 IIPOMEXYTOUHOMN - -
aTTecTanuu (3a4€T C OLIEHKOK)
arTecTaluu
5 10 93

Hroro

108




6. COJAEPKAHME JUCHUIIJINHBI

Tema 1. Texnonorus Big Data u o6s1acTh eé npuMeHeHust

3HAaKOMCTBO C IOHATHEM Blg Data u ero MMPUMCHCHHCM. 3HAKOMCTBO C MCTOAaMHU H
oTallaMH1 pa6OTLI C JaHHBIMH. PaCCMOTpCHI/Ie MEPCICKTUBLI PAa3BUTUA PbIHKA, MPCIIATCTBUA U

Oaprepbl. AHAITU3 OOJBIINX JTaHHBIX.

Tema 2. bubanorexu Python, paéora ¢ nanabIiMH 1 BeiuncaennssMu: NumPy&Pandas

Beirpyska, coxpaHeHue, HCCIEIOBAHHME [AaHHBIX W IPOBEACHUE C HHUMH Pa3IMYHBIX

MaHUITYJISAIUH pu moMoriu 6ubauorex Python Pandas u Numpy.

Tema 3. bubauorexku Python nus Buzyaauzauuu nannbix: Matpiotlib u Seaborn

[TocTpoenne pa3nuuHBIX TUTIOB TrpaduKoB ¢ momombio Python Ha mpumepe OmubGmmoTex

JUISL BU3Yyaliu3aluy TaHHbIX Matpiotlib u Seaborn.

Tema 4. AHa/IM3 JaHHBIX cpecTBAMHU (PUJIbTPALUHM. AHATU3 JAHHBIX CPeACTBAMH CBOJIHBIX

TA0JIUILL

[Ipumenenue aBTOPUIBTPA M paCIIUPEHHOro (uUIbTpa s BBIOOPKH JaHHBIX U3
OoNbIIMX TAaOJIUI] M pacyeTa WUTOTOBBIX BEIUYMH; TOCTPOCHUE YCIOBHH Ui PACIIMPEHHOTO
¢unbTpa. CBOAHBIE TaONUIIbI, HA3HAYEHUE W BO3MOXHOCTH, IPUMEHEHHE CBOJHBIX TAOJHIL JUIs
BBIOOpPKU JTaHHBIX M3 OOJIBIIMX TAOJUI] U MOABEIEHHS UTOTOB IO HHUM, ITOCTPOEHUE CBOJHBIX
TaOJMUIl TO JaHHBIM M3 HECKOJbKMX KHUT. [IpuMeHeHue CBOIHBIX TaOiaul M (uiIbTpaluu B

OTIBITHO-KCIIEPUMEHTATILHOM paboTe.

Tema 5. HpOFHO3I/Ip0BaHHe PeE3YyJabTATOB A€ATCIbHOCTH C IOMOIIIBIO CLICHAPHUEB

Mopens anammsa «Yrto-Eciam». IIporno3upoBanue, MHCTPYMEHTBHI MPOrHO3UPOBAHMS.
[Ipuiembl pabOTHI CO CLIEHAPUSIMH, BO3MOYKHOCTH HCIIOJIb30BAHUS CLIEHApPHUEB [JIs aHaJIW3a
JAHHBIX ¥ MPOTHO3UPOBaHUS pe3ysbTaToB. OcOOEHHOCTH paboThl CLIEHAPUEB C PAa3HOTUIIHBIMU

JaHHBIMH.

Tema 6. HpOFH03I/Ip0BaHI/Ie PeE3yJabTAaTOB AECATECIBbHOCTH C IIOMOIIBIO nouﬁopa mapamMeTpa u

MOUCKA PEIICHUA

Pacuer maTemaTH4ecKHMX  BBIpAXKEHUH C TOMOIIBIO  MoAOOpa  MapaMeTpoB.
[IporHo3upoBanue pe3yapTaTOB HCCIEAOBaHUSA C MOMONIBIO MOWUCKA pemieHus. Bo3mokHOCTH

JaHHBbIX HHCTPYMCHTOB JI aHAJIM3a JAHHBIX U IIPOTHO3UPOBAHUA PE3YJILTATOB UCCIICTOBAHUS.



Tema 7. BblfBjeHHe CYHIECTBYIOINMX BPEMEHHBIX TEHICHUHMH M KOPPEJIANHOHHBIX

3aBHCHMOCTEH

I'papuueckuii aHanmM3a JaHHBIX M €ro pojb B MPEICTABICHUUM Pe3YJIbTATOB
uccnenoBanus. JluarpaMmbpl Kak MOIIHBIA MEXaHH3M OTOOpPaKEHUS SMITMPUYECKUX JAHHBIX U
pEe3yabTaTOB HCCIENOBAHMS B HAIVISIAHOM BUZAE. BO3MOXHOCTM M3MEHEHMsS AWarpaMM IOJ
3aJla4M MCCIENOBAaHNA. AHAIN3 BPEMEHHBIX 3aBUCUMOCTEHN € IIOCTPOCHUEM JIMHHMM TPEHIOB Kak
MHCTPYMEHTOB IIPOTHO3UPOBAHUS pE3yNbTAaTOB uccienoBaHuil. KoppemsnunoHHbI aHanu3
JAHHBIX W €r0 POJIb B aHAJIM3€ SMIHMPUYECKUX NaHHBIX. Pacder koadduumeHTa Koppersuuu u
ero uHteprnperauus. ['paduyeckuii crnocod ompeneneHus CYIIECTBYIOUIUX KOPPEISLIUOHHBIX

3aBHCHUMOCTEM C IMOMOIIBIO KOPPCIIALUOHHOI'O ITOJIA.

Tema 8. Power Pivot: mogean nanubix B Excel

3arpy3ka JaHHblE B MOJENb JaHHbIX PowerPivot n3 BHemHMX ncTOYHHKOB. Co3maHue
CBsI3el Mex 1y TaOJauIlaMHu B MOJIETM JaHHBIX. BBIMONIHEHNE aHAIM3a U MOJICTHPOBAHUS JAHHBIX

¢ oMok PowerPivot.

Tema 9. Power Query: 3arpy3ka u HopMaJu3auus JaHHBIX U3 Pa3jJM4YHbIX (aiijioB

3arpy3ka JaHHBIX W3 pPa3IMYHbIX MCTOYHHMKOB. YIIpaBJIIEHHWE BHITPY3KaMU PE3yJIbTaTOB
3anpocoB. [IpeoOpazoBanue AaHHbIE K HY>KHOMY BHIY M (opmaTy. BbInomHeHHe pa3iuyHbIX
TpaHchopMalMii € HUCXOJHBIMH JAHHBIMU I TOJYYEHHS HOPMHPOBAHHBIX TaOJIMII.
BeinonHenue omnepauuil ¢ pasnuyHbIMU  3anpocamu. Co3gaHue anropuTtMa KOHCOJIMIALUHU

JAHHBIX U3 Pa3HBIX HCTOYHUKOB C TIPE00Pa30BaHUEM CTPYKTYPHI IaHHBIX.

Tema 10. Busyanuzauus 1anaeix B Power BI Desktop

3arpy3ka u mpeobOpazoBanue mgaHHbX B Power BI Desktop u3 BHEIIHUX HCTOYHHUKOB,
KOHCOJ’II/I}II/IpOBaHI/Ie JAAaHHBIC U3 PA3HBIX HCTOYHUKOB. OC}’HIGCTBJ'IGHI/IG MOACIINPOBAHUA JaHHBIX.
[TocTpoeHHe OTYETOB pA3IMYHBIX BUAOB BU3yallM3alliii M WX HacTpoika. lcmonb3oBaHue
ycioBHOrO (QopmarupoBaHusi B Tabmuuax W AuarpamMmax. [IpuMeHeHHe pa3iHYHBIX
HHCTPYMCHTOB JJid JACTAalIM3allMM W  HCCICAOBAHHA JAHHBIX. HWcnonp3oBanne 1aHenu
«AHAITUTHKI AJId aHallu3a JaHHBIX W AJId IIPOTHO3UPOBAHMHA. CO3}13HI/IC MOJIL30BATENbLCKON

TEMBI OTUCTOB 1JIA (bOpMaTI/II)OBaHI/IH B COOTBCTCTBUHU C MIPCABABIIACMbBIMHA Tpe6OBaHI/I${MI/I.

7. CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA
B pamkax gaHHON y4eOHOM JUCHMIUIMHBI 00YYaOIIUECs BBITOJIHSAIOT CAMOCTOSITEIbHYIO
paboTy B BHAE MH3YUYEHHUs TEOPETHYECKOIO MaTepualla, BBIIOJHEHHUS WHIMBHYaIbHOIO

TBOPYECKOI'O0 3aJaHuss W IOATI'OTOBKU K HpOMeH(YTOQHOIZ aTTCCTalllH. CamocrosTensHas



BHEayJUTOpHas paboTa BKIIIOYAET B ceOsl:
— paboTy C JIEKIMOHHBIM MaTE€pPHaJOM B PaMKax MOJATOTOBKM K YCTHBIM OIpOCaM H
TecTam;

— nopaboTKa MPAKTUYECKUX 3aaHHIA;

— INOArOTOBKA K IMMPAKTUYCCKHUM 3aIaHUAM;

— BBIMNNOJIHCHUC MHAUBUAYAJIbHOI'O TBOPYECCKOTO 3aAaHWs;
— IIOAr0TOBKA K HpOMe)KYTOLIHOI\/’I arrecranuu.

[ToaroroBka K yCTHBIM ONpOCaM IpPEAIoJaraeT: CUCTEMaTHYECKOe YTEHHE KOHCIIEKTOB
JeKIHH, y4eOHUKOB M MUCTOYHHMKOB JIOMOJHUTEIBHOMN JIUTEpaTyphl; aHAIUTUYECKYI0 00pabOTKy
UHPOPMALIMK, COCTABJICHHWE TaOMUI] W CXEM Ui CHCTEMAaTH3allid HM3Y4YEHHOTO0 MaTepHana;
COCTaBJICHUE IIJIaHA W/WJIU T€3UCOB OTBETOB.

CamocrosrenbHas paboTa MOXKET BBIIOJIHATBCA OOY4YAIOUIMMHUCA B ayIUTOPUSIX
AKaJneMMy, CIEeIHaJbHO OTBEAECHHBIX Ui CaMOCTOSTEIbHOH paboThl W OCHAIEHHBIX
HEOOXOIMMBIM TEXHUYECKHM M MPOrpaMMHBIM oOectiederueM, goctynom k DMOC u OBC, nm
noma. IIpoBepka pe3yabTaTOB BBIIOJHEHUS MPAKTUUECKUX 3aJaHUIM OCYLIECTBIIIETCS BO BpPEMs

4acoB, BbIJICJICHHBIX Ha KOHTPOJIb CAMOCTOSTENbHOM paboThl oOyyatomuxcs (KCP).

8. OBPA3OBATEJIBHBIE TEXHOJIOT'YA
[Ipn wm3yueHUW HAHHON AUCIUIUIMHBI HMCIOJB3YIOTCS CIEAYIOMNE 00pa3oBaTEIbHBIC

TCXHOJIOTHUH:

Bun oGpasoBaresbHOM
TEXHOJIO0I'UHN

Tema 3ansiTust ®opma npoBeAeHUs 3AHATHSA




Tema 1. Texnonorus Big Data u

Tpaouyuonnas

.. Jlexyus
obnacTh e€ mpuMeHeHus MexHoN02Us
Tema 2. bubmmoteku Python,
Tpaouyuonnas Jlexyus
paboTa ¢ TaHHBIMU U
MexHon02Us Ipaxmuueckoe 3anamue
BeruncieHnsiMu: NumPy&Pandas
Tema 3. bubnuotexu Python ans
y A Tpaouyuonnas Jlexyus
BU3YyaJIU3alluU JAHHBIX:
o MexHo102Us Ilpaxmuuecroe 3anamue
Matpiotlib u Seaborn
Tema 4. Aganu3 qaHHEIX
cpencTBaMu (GUIBTPAIIH. Tpaouyuonnas Jlexyust
AHanu3 1aHHBIX CPEICTBAMHU MexHo102Us Ilpakmuueckoe 3ansamue
CBOJIHBIX TaOJIHIL
Tema 5. IIpornosupoBanue
P p Tpaouyuonnas Jlexuus
Pe3yIbTATOB NESITEIBHOCTH C
MexHoN02Us IIpaxmuueckoe 3anamue
MOMOILIBIO CIIEHAPHEB
Tema 6. [IpornozupoBanue
Pe3yIbTATOB IESITEIBHOCTH C Tpaouyuonnas Jlexyus
MOMOIIBIO TTOI00pa MmapameTpa u MexHo102Usl Ilpaxmuuecroe 3anamue
MTOMCKA PEIICHUS
Tema 7. BoisiBnieHue
CYIIECTBYIOIIUX BPEMEHHBIX Tpaouyuonnas Jlexyus
TEeHJICHIIUN U KOPPESIUOHHBIX MexHoN02Usl IIpaxmuueckoe 3anamue
3aBUCUMOCTEHN
Tema 8. Power Pivot: Mozenb Tpaouyuonnas Jlexyus
nmaHHBIX B Excel MexHOoN02Usl IIpaxmuueckoe 3anamue
Tema 9. Power Query: 3arpy3ka u
Query: sarpy Tpaouyuonnas Jlexyus
HOpMAaJH3aIys JaHHBIX U3
. MexHoN02Us Ipakxmuueckoe 3anamue
pa3ianuHbIX (aiioB
Tpaouyuonnas Jlexyus
MexHon02Us Ipaxmuueckoe 3anamue

Tema 10. Busyanuzarust JaHHBIX
B Power BI Desktop

Texnonoeus npoekmnozo
00yueHus

Hnousuoyanvrnoe meopueckoe
3a0anue

9.  TEKYIIUI KOHTPOJIb YCOIEBAEMOCTH U IIPOMEKYTOUYHAS
ATTECTALMSA MO JUCHUTIJIMHE

9.1. ®opmMbI KOHTPOJIS 110 AUCHMUILIMHE

Texymmii koHTpoJIb. B mpornecce u3ydeHuss y4yeOHON OUCHUIUIMHBI OOydaromuics

BBIIIOJIHACT IMPAKTHYCCKUC W HHIAWUBUAYAJIIBHOC TBOPYCCKOC 3aJdHHUC, YYACTBYCT B YCTHBIX

TCOPCTUUCCKUX OIMPOCaAX MU TECTax. PCSyJ'IBTaTBI BBINIOJIHEHMS 3aJaHMI SIBIISIOTCS OCHOBAaHHEM

JJId BBICTABJICHHA OLICHOK TCKYIICTO KOHTPOJIA 110 HaHHOﬁ y‘-IG6HOfI JUCHUIIIINHEC. Bremonuenue

BCEX 3aJaHUil SBIAETCS OOSA3aTENBHBIM I BCEX OOyYaronIuxcs.

OOyuarommecs, He

BBLIIIOJIHUBIIIME B MOJHOM 00BEME BCE MNPAKTUICCKUC, HTHANBUAYAJIbHOC TBOPYCCKOC 3aJlaHUA U

TCCThI, HC JOITYCKAOTCA K CAa4U€C 3a4CTa C OLIEHKOM MO JaHHOMH yqe6H0171 JUCHUIIIINHEC.




IIpomexxyTounasi arrectamusi. J[ng KOHTpOJS YCBOEHHUS OOYyYarOIIMMHCS TaHHOM
JVICIUTUTMHBI Y9eOHBIM IIJIAHOM TPETyCMOTPEH 3aU€T C OIIEHKOM, KOTOPBIN MPOBOATCA B (hopme
YCTHOT'O OTBETA HA TEOPETUYECKUI BOMPOC U BHITIOJHEHHSI IPAKTUYECKOTO 3a/1aHusl.

9.2. OueHouyHble MaTepHaJbl (OLEHOYHbIE CPEACTBA) A TeKYHero KOHTPOJIS
YCIEeBAEMOCTH H NIPOMEKYTOYHOM aTTeCTAllH 110 M CHHILIMHE

Tekymmii KOHTPOJIb

IIpumMepHbIii NepeyeHb TeM MHAUBHAYAJIbHBIX TBOPYECKUX 3aJaHUIM:

Jlis BBIMIOJIHEHUS WHIAMBUAYATBHOTO TBOPUECKOTO 3aJaHusi OOyYaroIIUHCS COBMECTHO C
npernojiaBaTesieM BbIOMpPAET MPOEKT (TeMy) B cepe aHAIUTUKU C UCIOJIb30BAHHUEM METO/I0B
00paboTku OoNbIIMX JaHHBIX (MHCTpyMeHT aHanmutuku Power BI). Ilpumepsr Tem
MIPEJICTaBICHbl HIDKE:

1. Cucrema oOHapy>KeHUS aHOMAJILHOTO MOBECHUS (PMHAHCOBBIX PHIHKOB
. Cucrema npeackazanus KpeUTHOTO pUCKa
. Cucrema npejackazaHus pucKa pa3BUTHs paka Ipyau
. Cucrema npenckazanus uncia JTII u Mect ux nokanuzamum

. OreHka 3MOIMOHATILHON OKPACKH COOOIIICHUH B COII. CETAX

2
3
4
5
6. Cucrema knaccuukany JOKyMEHTOB (110 001acTsIM)
7. Pexomennarus puibmMoB
8. PexoMeHmamus pecTopaHoB
9. JupekT-mapKeTHUHT
10. AHanu3 ¥ BU3yaln3anys COLMAIBHON CETH

IIpumepHbIii IepeyeHb BONPOCOB K YCTHOMY OIPOCY 1O Teme S:
1. Ha kakoii Bkitagke Haxoautcs [{ucneruep cueHapuen
2. Kaxkue opMaThl MOXKHO UCTIOIB30BATh MPH 3aMOJTHEHUU OKHA «3HAYCHHUS sTUeeK
CLICHApUEB»
Kak 3amututh cueHapuii 0T BO3MOXXHBIX U3MEHEHUN?
Bo3MoxHO 7111 00BEAMHUTE ABA CIICHAPHS B OJIUH?

Kakne BUJBI OTYETOB MO COCHAPHUIO MOKHO HOJ'IyLII/ITB?

VYkaxure Bce criocoObl mporuozuposanus B Excel

NS AW

Urto Takoe auHUS TpeHaa?
IIpumMepHbIi epeyeHb BOMPOCOB K TECTY Mo TeMe 4:
1. ®yHKIUs, MO3BOJISAONIAS TOCUYUTATH JOJF0 OTHOCHTEIBHOTO UTOTO MO CTPOKE MITH CTOJIOIY
Ha3bIBAETCH. ..
2. YnobHoe rpadudeckoe npeCTaBICHNe HHTEPAKTUBHBIX (DUIBTPOB OTYETA JISI CBOJHOU
TAOJINIIBI MU THATPAMMBI 3TO — ...

3. Cpes npeacrapiseT u3 ceos ...



10.

11.

A A

10.

Jlnis co3nanust cpesa TeKyIei CBOIHOM TaOIHIIbI HYKHO BBITIOTHUTH CIEAYIOUIYIO IETIOYKY
JIICUCTBUIL:

[Ipu BeIIETIEHNN WU CHSTHU C DJIEMEHTOB Cpe3a B CBOJIHOM TabmuIie Oy Iy T
0TOOpaKaThCs. ..

K orpanudeHusiM CBOJAHBIX TAOIUI] OTHOCSTCS. ..

Uro BepHET QYHKIMS BEPTHKAIBHO MPOCMOTPA HAa PUCYHKE (PUCYHOK BBITIAAET COTIACHO
BapHaHTYy)

Kakwue ToBapbl OyAyT Ha SKpaHe Mpu NPUMEHEHUHU PACHIMPEHHOr0 PUIbTPa ¢ JAHHBIM
ycioBreM? (PUCYHOK BBINAAAET COrJIACHO BapUAHTY)

Eciii MBI XOTUM C TOMOIIBIO aBTOMUIBTPA TOTYYUTH CAMBIN IOPOTOH 3aKa3, KaKyro
KOMaH]Ty MbI JJOJDKHBI BRIOpaTh?

Kakoii Tun npasuia ycioBHOTO opMaTUPOBAHUS CIEAYeT IPUMEHUTh, YTOOBI MOTYYHUTh
MPUMEHEHUE [IBETHBIX 3HAYKOB?

Kakoif acriekT JaHHBIX OBLT BBIJIEIICH HA MHPOTUHUAX? (PHCYHOK BBINIAJACT COTIACHO

BapHaHTYy)

[IpumepHbIii epeyeHb BOMPOCOB K TeCcTy Mo Teme 9:

. Kakoit Habop aeicTBuit HEOOXOMMO BBITIOJIHUTH JIJIS1 TPeOOpa30BaHUs JaHHBIX COTJIACHO

pHuCyHKY? (PUCYHOK BBINIA/Ia€T COTJIACHO BAPHAHTY)

. Kakoil s13bp1k0BOY CTaHIApT HY>KHO BBIOPATH U1 K3MEHEHUS THUIIA IaHHBIX B CTOJIOIE C

maramMu?

. C momoristo kakoi koMaH el Power Query MOXXHO coOpaTh TaHHBIC U3 JIBYX TaOJUIl B

onny?

B kakoMm BHie MOXKHO BepHYTb pe3ynbTaThl 3anpoca Power Query B Excel?

. Kakoii mar Hy>kHO 100aBUTh B 3anpoc Power Query, 4ToObI 1aThl KOPPEKTHO

pacro3HaBaluCh Mpy OOHOBJICHUH 3aIlpoca Ha JIF0OOM KOMITbIOTEpE HE3aBUCUMO OT
pPErHOHANIBHBIX HACTPOEK?

Kak Ha ocHoBanuu 3anpoca Power Query co3aath CBOAHYIO TaOIUILy?

Kaxkue tunel Tabmui Bo3Bpamaet ¢pynkiuus Excel. CurrentWorkbook()?

Urto mpon30oiaéT ¢ JaHHBIMH CBOJIHOM TaOJIMIIBI TTOC)Ie 0OHOBIIeHHS 3anmpoca Power Query?
Ha HoBOM nHicTe OBLTa MOCTPOEHA KOHCOJIUIUPOBAaHHAS Ta0IHIa HA OCHOBAaHUU 33 TaOJIHII C
CO3JaHUEM CBA3U C UCXOOAHBIMU JaHHBIMU. Yro HpOH30ﬁﬂéT, CCJIM B KAXKIAYIO U3 HCXOAHBIX
Tabnuu OyayT nobasieHsl e no 3 3anucu?

Kaxkas komanna npeoOpasyer JMHAMUYECKYIO TAOIHITy B OOBIYHBIN TUAIa30H sYECK?



10.

11.
12.
13.

14.
15.

16.
17.
18.

19.

20.
21.

22.

23.

24.

IIpomexxyToyHAast aTTeCTALMA

IIpumepHbIii epeyeHb BOMPOCOB /I MOATOTOBKH K 324€Ty C OLEHKOI:
bu6muoreka Python Numpy: coctaB, o0coO€HHOCTH IPUMEHEHUSI.
bubnmuorexka Python Matplotlib: coctaB, ocoOeHHOCTH TpPUMEHEHUS I BHU3yaJIH3aIluu
TAHHBIX.
CraTrcTu4ecKkre METO/Ibl aHAIIN3A.
KoppensuoHHplii aHanW3 aHHBIX: Ha3HAYE€HUE, BO3MOYKHOCTH, OOJACTH TNPUMEHEHWUS,
CYILLIECTBYIOIINE MPOrPaMMHBIE CPE/ICTBA.
CraTucTU4ecKre MeTO Ibl MPOTHO3UPOBAHUS.
CueHapuy: Ha3HaYECHHUE, MTOPAIOK MOCTPOCHHS, IPUMEHEHNE B HAYYHBIX UCCIIEIOBAHUSIX.
[Torick pemieHWs: Ha3HAYCHHWE, TMOPSAIOK TIOCTPOCHUS, NPHUMEHEHHWE B HAyYHBIX
UCCJIETOBaHUSIX.
[Moxbop mapamerpa: Ha3HAUYEHHE, MOPSAJOK TIOCTPOSHUS, NPUMEHEHHE B HAYYHBIX
UCCIIETIOBAHMSIX.
Koncommmanmsa naHHbBIX.
CBoanble TaOIUIBI, UX POJIb B YIPABICHUH JaHHBIMU, TOPSAOK MOCTPOCHUS, TTOIBOAUMBIE
UTOTH, IOCTPOCHHE CBOAHBIX TAOJIUIl HA OCHOBE HECKOJBKUX JIEKTPOHHBIX KHUT.
Ocobennoctu ananm3a kyba manabix OLAP B cBomHbIX Tabnmumax Excel.
['padrueckuii aHanu3 JaHHBIX U €T0 POJIb B TIPEACTABICHUH PE3yJIbTATOB HCCIICIOBAHNS.
JlmarpamMmbl Kak MOUTHBIA MEXaHU3M OTOOPaKEHUsI CTATUCTUYECKUX TAHHBIX U Pe3yIbTaTOB
NESTEIbHOCTH B HATJITHOM BHJIE, CPEACTBO MPOBEICHUS CPABHUTEIBHOTO aHAIIM3A.
AHann3 BpeMEHHBIX 3aBHCHMOCTEH: IIOCTPOSHNUEM BPEMEHHBIX JHArpaMM, JIMHUN TPEHIOB.
[IpoBeneHne KOPPEISAIMOHHOTO aHATW3a ITAHHBIX TpadUUecKuM CrocoOOM, MOCTPOSHHE
KOPPEJSILIMOHHOTO T0JIs, OTpeieNIieHUe TO0CTOBEPHOCTH MOMyUYEHHOTO Pe3yIbTara.
CpenactBa punpTpanivv JaHHBIX, aBTOPUIBTP U PACIIMPEHHBIN (PUIBTP.
[MTaker ananuza MS Excel u ero Bo3aMoxHOCTH.
[Tpunuuner noctpoenust Dashboard. Buast Dashboard m ux xapakrepuctuku. Cerka
Dashboard. YpoBau nuadopmanun.
Ocob6ennoctu 1 Bo3MokHOCTH PowerPivot. YrpaBienue Moebio U CO3/1aHUE CBSA3EH.
Co3anune BBIYHCISIEMBIX CTOJOIOB ¢ Henoib3oBanneM DA X-hopmyi.

PowerPivot: cBs3u Mexay Tabauamu.

TpaHcopmanuu UCXOAHBIX JTAaHHBIX AJIS MMOJYyYEHHUs HOPMUPOBAHHBIX TaOJMIl C TOMOILBIO
Power Query.

3ampocsl B Power Query: cTpykTypa 3ampoca, HpOCThle IpeoOpa3oBaHMs B 3arpoce,
3arpy3ka pe3ysbTaTa, OOHOBIEHHE 3aIIpoca.

KoHconumanust JaHHBIX U3 pa3HbIX HICTOYHHUKOB ¢ MoMolbio Power Query.



25. Ocob6ennoctu u npuHnun padotsl Power BI Desktop (momyueHue maHHBIX, CO3/aHUE U
yIpaBJIEHUE CBA3SIMH, MOJICTUPOBAHHE JAHHBIX B TAOIHUIIAX )

26. Buzyanuzanus nanseix B otruérax Power BI Desktop.

27. UHcTpyMeHTHI aHamu3a JaHHbIX B oTdeTax Power BI Desktop.

28. Ucnonn3oBanue TeM otuetoB Power BI Desktop.

[Topsimok mpoBeneHUsS TEKYyIIEro KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOYHOMN
aTTecTalluu 1O JIucUUIUIMHE Juisi uHBaiauaoB u juu ¢ OB3 mpegycmorpen llonoxkenuem o

TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEXYTOYHOM aTTECTallMU 00YJarOIIIXCSI.

10. PECYPCHAS COCTABJISAIOIASA

Jlis mpoBeleHMsI 3aHATHHM JIEKIMOHHOTO TUIA IO JAHHOM AMCUUIUIMHE HCHOJIb3YIOTCS
y4eOHble ayAMTOPUH C Meaua-obopynoBaHueM (TPOEKTOpP, HKpaH, HOYTOyK) H ydeOHOU
MeOebIo.

Jns mpoBeneHHs 3aHATHH CEMHUHApPCKOrO TuHa (MPAKTUYECKUX 3aHATHH) MO JaHHON
JUCLUIUIMHE HUCMOJIb3YIOTCS KOMIIBIOTEPHBIE KJIACChl, OCHAILCHHbIE KOMIIBIOTEpAMHU C
HEOOXOIMMBIM NPOTPaMMHBIM OOecrieueHHeM W JOCTyHnoM B HHTEpHET U 3IEKTPOHHYIO
nH(pOpManMOHHO-00pa30BaTENBHYIO CPELY By3a.

Jdns  camocToATenbHON paboOThl  OOydYarOIIMXCS  HUCIONB3YeTCs  MOMEIICHHE  JUIs
CaMOCTOATENIbHOW paboThl 00Yy4alOIIMXCsl, OCHAIIEHHOE KOMIBIOTEpAaMH C HEOOXOJUMBIM
IPOTPaMMHBIM 00€CIICYeHHEM M JIOCTYyNoM B HMHTEpHET W 3JIEKTPOHHYI0 HH(OpMAIOHHO-
00pa3oBaTeNIbHYIO Cpely By3a.

Jns mpoBeleHMS KOHTPOJS CAaMOCTOATENBHON paboThl 1O JaHHON JUCHUIUIMHE
UCTIOJIb3YIOTCSl KOMITBIOTEPHBIE KJIacChl, OCHAIIEHHbIE KOMITBIOTEpAaMH ¢ AOCTynoM B MHTepHeT
¥ HEOOXOJMMBIM MPOTPAMMHBIM 00€CIICUeHUEM.

Jis mpoBeieHnsT TEKyIIero KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAIMH TI0
JAHHOW JUCIMIUIMHE HCIIONIB3YIOTCS KOMIBIOTEPHBIE KIIACChl, OCHAIIECHHBIE KOMITBIOTEpAMHU C
noctynoM B IHTepHET U HEOOXOJMMBIM NPOrPaMMHBIM 00€CIICYEHUEM.

Hepeqenb JIMIEH3UOHHOT'0 MPpOrpamMMHOro o0ecneyeHUus

Ne
u/n HaumenoBanmue Tun pecypca
1| Microsoft Office Cy6miuensuonnslii gorosop AO «CodrJlaitn
Tpeiin» Ne /131 ot 10.07.2020. [lepuon aeictBus
b JIOTOBOPA | JTUIIEH3UI OeccpouHbIi. JIuleH3noHHoe
Microsoft Windows cornarienre Microsoft - Open Value Subscription
quist pemiennit Education Solutions NeV8265046
3 Antusupyc Kacnepckoro 10 Cyo6munien3nonnsiii jorosop AO «CodtJlaiin
it Windows Workstations Tpeitmy NeTr000947217 ot 04.12.2025




(Kaspersky Endpoint Security
JU1sl OM3HEca — CTaHIaPTHBIN cpok nerctBusa 10.02.2026 - 11.02.2028.

Russian Edition, Tun nunensun - nponpuerapHas (17E0-251210-
OTEUYECTBEHHOTO 090335-980-xxxx)
IIPOM3BOJICTBA)

Ilepeyens cB00OAHO pacHpoCTPaHSIEMOro NPOrPpaMMHOro odecnevyeHust
— bpayzeps! Yandex, Google Chrome;
— Foxit Reader — Russian — OecriaTHOe MpPUKIIAJHOE MPOTrpaMMHOE oOecreueHue s
IIPOCMOTpA JIEKTPOHHBIX JOKyMEHTOB B ctangapre PDF;

— IDLE Python — unTerpupoBanHas cpena pa3paboTku u o0y4yeHus Ha s3bike Python

— Hanctpoiiku Excel (Power Query, Power Pivot), npunoxxenue Power BI Desktop.

B cootBercTtBUH c IlosmoxxeHueM o CO3JaHUHN CIICHUAJIBHBIX YCHOBHI;'I JIs1 UHBAJINAOB U
mait ¢ OB3  uHoOpManmMoHHO-TEXHOJNIOTHYECKass 0a3za  00pa3oBaTeNbHOrO  Ipollecca
npeyCMaTPUBACT HCIIOJIb30BAHHE MAaTePHATbHO-TEXHHYSCKUX CPEJICTB C YYETOM pPa3IUUHBIX

HO30JI0THiT nHBaIMI0B 1 auil ¢ OB3.

11. JUTEPATYPA
11.1. OcHoBHas JiuTeparypa

KoanuecTBO
Ne Tun
bubauorpaguueckoe onucanue B
n/n H3aHuA
onodamoTeKe
Kosmo0B, A. 0. Cratuctuyeckuii ananus gaHHeIX B MS Excel
. yueb. mocobue / A. 0. Koznos, B. C. MxutapsH, B. ©.
1 [[TumoB. - Mocksa : Uadpa-M, 2023. - 320 c. - ISBN 978-5- yaeGHOE TocOBHE SEC

16-101024-2 (online). - ObC 3nanuym. -
[URL: https://znanium.ru/catalog/document?1d=423653

["0GapeBa, f1. JI. busnec-ananutuka cpeacreamu Excel :
yuae6. mocoowue / 5. JI. ['obapesa, O. 0. I'oponernkas, A. B.
Bonoraprok. - 3-¢ u3a., nepepad. u gor. - Mocksa : Mappa-
2. M, 2023. -350c. - ISBN 978-5-16-103577-1 (online). - 3bC | y4ebHoe mocobue ObC
BHaHUYM. -

[URL: https://znanium.ru/catalog/document?id=416504

11.2 lonojiHUTE/ILHASA JIUTEPATYypa
1. Kynamue, A. I1. MeToabl U cpeicTBa KOMIUIEKCHOTO CTATHCTUYECKOTO aHajM3a JaHHBIX :
yueb. nocobue / A. I1. Kynaunues. - 5-e uzn., nepepad. u gor. - Mocksa : Ungpa-M, 2025. -
484 c. - ISBN 978-5-16-020053-8 (online). - DOBC 3nanuym. - URL:
https://znanium.ru/catalog/document?pid=2155997

2. Kapskun, M. 1. TexHonoruu nporpaMMHpOBaHUs U KOMIBIOTEPHBIM MPAKTUKYM Ha SI3bIKE

Python : yue6. mocobue / M. U. Kapsakun, K. A. Barynbsan, P. M. Muyxun. - PoctoB-Ha-



https://znanium.ru/catalog/document?pid=2155997
https://znanium.ru/catalog/document?id=416504
https://znanium.ru/catalog/document?id=423653

AN A o o

Hony; Taranpor : M3narensctBo FOxHOro (enepansHoro ynusepcutera, 2022. - 240 c. -
ISBN 978-5-9275-4108-9 (online). - ObC 3HaHUYM. - URL:
https://znanium.ru/catalog/document?pid=2057604

[TporoawsikonoB, A. B. Anropurmsl Data Science 1 ux npaktudeckas peanusanus Ha Python
: yue6. mocobue / A. B. Ilporonpskonos, I1. A. Ilsmos, B. E. CagoBHukoB. - Mocksa :
Wndpa-Umxkenepus, 2022 ; Bonoraa. - 391 c. - ISBN 978-5-9729-1006-9 (online). - 3BC
3uanuyM. - URL: https://znanium.ru/catalog/document?pid=1902689

NudopmannonHsie cucteMsl U 1uQpoBbie TexHoaoruu. Ilpaktukym : yueb. nocodbue. Yactp
1 / mox pen. B. B. Tpopumosa, M. U. bapabanoBoii. - Mocksa : Uadpa-M, 2021. - 211 c. -
ISBN 978-5-16-109660-4 (online). - 3BC 3HaHUYM. - URL:
https://znanium.ru/catalog/document?id=378608

Ilepnoauyeckue M31aHUA:
1. Ortkpsoitsie cuctemsl. CYB/L : xypHan. — YBJI UBUC. — URL:
https://eivis.ru/browse/publication/64072.

2. IlporpamMHBIE NPOAYKTHI U CUCTEMBI: MEXAYHAPOIHBIN HAYYHO-IIPAKTUYECKUN KYpPHAJL.
— OBC 3nanunym. - URL : https://znanium.ru/catalog/magazines/issues?

ref=9bfbd0e-239¢-11e4-99¢7-90b1 1c31dedc.

11.3. CoBpemenHble nipodeccHOHANbHBIE 0a3bl JTaHHBIX, HHPOPMAIHOHHbIE
CIIPABOYHbIE CHCTEMbI, )JIeKTPOHHbIE OH0JIMOTEeYHbIE CUCTEMBbI:

Znanium: 3JIeKTpOHHO-O0uOIMoTeynas cucrema. — URL: http://znanium.ru.

eLIBRARY.RU: nayunas snexkrponnas 6udnanorexa. — URL: https://elibrary.ru/.
Mudposas 6ubnuorexka IPRsmart. — URL: https://www.iprbookshop.ru/.

KoncynpTanT mtoc: cnpaBouno-npaBopas cuctema. — URL: T:\consultantplus\cons.exe.
YBJI UBUC. — URL : https://eivis.ru/basic/details.
OnexrponHas oubmmorexka TAY. — URL: http://83.234.207.58/MarcWeb2/Default.asp.

12. METOANYECKHUE YKA3ZAHUA [JIS1 OBYUYAIOIIIUXCS ITO OCBOEHUIO

JUCHHUIIJINHBI
Huctumnuna «lludpoBoil aHamu3 OaHHBIX» CHOCOOCTBYeT (OPMHUPOBAHHUIO Y

oOydaromuxcs mpejacTaBieHuii o TexHonoruu Big Data u cnoco6ax paboThl ¢ Hell Ha puMepe

crenuanu3upoBaHHblx  OubOiamorekax Python wu  mporpammubix mpoaykrax — Microsoft,

MNpCaAOCTABIAIOINX HMIMPOKUEC BO3MOXHOCTH [JIA Ou3Hec-aHaanM3a u O6pa6OTKI/I OOMIBIINX

00BEMOB TaHHBIX, GOPMUPYET Y 00YUAIOIIUXCS CIOCOOHOCTH MPUMEHEHHSI TIOTYYCHHBIX 3HAHHMA

JUISL pelIeHus: IpoQecCuoHaIbHbIX 3a1a4.

N3yuenne nucuuruivHel 0a3upyeTcs Ha 3HAHUAX, NPUOOPETEHHBIX O00YyYaroIIMMHUCA BO


https://elibrary.ru/
https://www.iprbookshop.ru/
http://znanium.ru/
http://83.234.207.58/MarcWeb2/Default.asp
https://eivis.ru/basic/details
https://eivis.ru/browse/publication/64072
https://znanium.ru/catalog/magazines/issues?ref=f9bfbd0e-239e-11e4-99c7-90b11c31de4c
https://znanium.ru/catalog/magazines/issues?ref=f9bfbd0e-239e-11e4-99c7-90b11c31de4c
https://znanium.ru/catalog/document?id=378608
https://znanium.ru/catalog/document?pid=1902689
https://znanium.ru/catalog/document?pid=2057604

BpeMs M3yYEHHUs] MaTEeMaTUYEeCKUX M €CTECTBEHHOHAYYHbBIX IUCLUIUIMH, a TaKKe AUCLUIUINH,
CBSI3aHHBIX C M3Y4YEeHHEM MH(POPMAIMOHHBIX TEXHOJIOTUH W MeHemkMeHTa. Ocoboe BHUMaHUE
IIPU MIPOXOKJICHUH TUCIUIUIMHBI CJIeAyeT 0OpaTUTh Ha 3HAHHE OCHOB SI3bIKa MPOTrPaMMHUPOBAHUS
Python m aktyanmu3aruio ymeHuil paboThl ¢ 3eKTpoHHBIMU Tabauiamu MS Excel — cozmanue
dbopmy, npuMeHeHne Mactepa (QpyHKIUH, co3/laHMe M HacTpoiika mapameTpoB auarpamm. [lo
UTOTaM BBIIIOJIHEHUS! TPAKTUYECKUX 3aJaHUM BaXXHBIM SBJISIETCS HE TOJIBKO IOJIY4YEHHE
HarJIsJHOrO pe3ynbTrata 0o0paboTKM JaHHBIX, HO U YMEHHE JeJaTh BBIBOJbI 10 MOJYyUYEHHBIM
pe3yJbTaram.

OcBoeHue 00y4aromuMcst AUCIHUILTUHBI IPEIoIaraeT MoCceueHne JeKIUi, BBIMOJIHEHNE
NPAaKTUYECKUX 3aJlaHUi TpeICTaBIeHUE W OOCYXKICHUE Pe3yJbTaTOB MPAKTHUYECKOTO 3aJaHUS.
[To pgucuMmiauHEe MPOBOASATCS CJEAYIOUIME BUIbI JICKIMHA: JEKIUSA-NPE3CHTAUsl — JIeKIUs
MHQOPMALIMOHHOTO  XapakTepa,  Ipeamnojararomias  OOBSCHEHHs  IpernojaBaTens ¢
WITIOCTPATUBHBIM M3JI0)KEHHEM MaTepualla; MHTEPAKTHBHAs JIEKIMA — JIEKLUs, Ha KOTOPOH
U3ydaeMblii MaTepuan NPEACTaBISAIOT OOydarommecs B BHJE OTYETHBIX NPE3CHTAMH C
MaTepuajgaMl 10 TpPOeKTHOMY 3anaHuio. CamocrositenpHas paboTa C TEOPETHUYECKUM
MaTepHaJoM IO AUCLUUIUIMHE BKJIIOYAET TaKXKe YTeHUE YUeOHUKOB U y4eOHBIX TOCOOUH.

BeinonHneHHble MpakTUYeCKHe pabOThl CIAIOTCS Ha MPOBEPKY MPENOAaBaTEeN0 OJHUM U3
CIIEAYIOIINX CIIOCOOOB: COXpaHEHUE B AIIEKTPOHHOH MH(OpPMAIIMOHHO-00pa30BaTeIbHON cpee,
OTIIpaBKa MPENoJiaBaTeN0 Ha MouToBbIN AmuK. [Ipu oTnpaBke mpenojaBaTeiio BHIIOIHEHHON
paboThl Mo Mmoure OOydaroueMmycs cleayer oOecneuuTb JIUYHYI0 uaeHTudukanuio. Kax
NpaBUJIO, B TEME WM TEKCTe MUCbMa yKasbiBaercs kypc, PO olyuaromierocsi, AMCUUILINHA,
TeMa, MO0 KOTOPOH BbIMONHEHa paboThl. OTIenpHBIE MPAKTHYECKHE pPadOTBl MOTYT OBITH
MPOBEpPEHBl  MpenojaBaTesieM  HEMOCPeICTBEHHO B  ayautopuu. s 3aKkpervieHus
NPUOOPETEHHBIX 3HAHUM, YMEHUHA M HABBIKOB, JJISl pa3BUTHsI CIOCOOHOCTEH K caMOOOYYEHUIO B
JUCLUIUIMHE NPeyCMOTPEHa CaMOCTOATENbHAs padoTa.

Jns  3akperyieHuss TpUOOPETEHHBIX 3HAHWA, YMEHUH W HAaBBIKOB, JII Pa3BUTHUS
CHOCOOHOCTEN K caMOOOY4YeHUIO0 B JUCUUIUIMHE MPEIyCMOTPEHa CaMOCTOsITeNIbHas paboTa.
CamocrosaTenbHass paboTa MOXET BBINOJHATHCS OOYy4aroOIIMMCS JOMa WM B ayIUTOPUSIX
AKanemMuu, CIHEeIHaJbHO OTBEAECHHBIX Ui CaMOCTOSTEIbHOH pabOThl W OCHAIEHHBIX
HEOOXOMMBIM TEXHHUYECKUM M MporpaMMHBIM obecrnieueHueM, nocrynom k OMOC u DBC.
[TonroroBka K JEKUUSAM, K MPAKTHUYECKUM 3aHATHSIM C IMOCIEAYIOIIUM Yy4YacTHEM B YCTHOM
ornpoce MpearnojaraeT: CHUCTEMATHYEeCKOe YTEHHWE KOHCHEKTOB JIEKIMH, Y4eOHMKOB U
MCTOYHUKOB JOTIOJHUTEJIBHON JTUTEPATYPhl; aHAIUTHYECKYIO 00pabOTKy, COCTaBIEHUE TaOJIUI U
CXeM [UIsl CHCTEMaTH3alUy HM3yYEeHHOIO0 MaTepHala; OTBEThl Ha KOHTPOJIBHBIE BOIIPOCHI U
COCTaBJIEHUE IUIaHA W/WIK TE3UCOB OTBETOB, NOPAOOTKY M BBINOJIHEHHE MPAKTUYECKUX PaloT.

KOHCYJ'IBTaHI/II/I nperoaaBaTeisd 110 BBIITOJIHCHHU IO CaMOCTOSATEIbHOM pa6OTBI MOr'yT



OCYILECTBIIATHCS MTOCPEICTBOM ACHHXPOHHOTO (3nekTpoHHas nmouyta, DMOC) U CHMHXpPOHHOTO
(zoom, ceT) KOMMYHHMKAIIMOHHOTO B3aWMOJCHCTBHUS MO MPEABAPUTEIBHON JOTOBOPEHHOCTH C
npernoaBaTeNieM. BruImomHseMble TpakTHYecKue padOThl SBISIOTCS SJIEMEHTAMH TEKYIIEro
KOHTPOJISI U OLICHUBAIOTCS MPENOAaBaTEIIeM.

JUis BBIMIOTHEHMS MPAKTUYECKUX 3aJaHUi U CaMOCTOSTENbHOM padoThl (MOArOTOBKA K
YCTHOMY ONpOCY, J0paboTKa ¥ BBIOJHEHHE NPAKTUYECKUX 3aJaHHid, BBIOJHEHHE
WHIMBUIYAIBHOTO TBOPUYECKOTO 3a/IaHUs) 10 JAHHOW MUCIMIUIMHE B JIOMAITHUX YCIOBHAX (32
npeaenaMu AKazeMuH) oOydaromeMycsi HEOOXOIUM TEePCOHATBHBI KOMIBIOTEp (TUTAHIIET) M
nporpamMHusblii maker Microsoft Office me nHmxe 10 Bepcuu. Taxke ans Oosee TiayOOKOro
OCBOCHHMS  BO3MOXKHOCTEH  MPOTPaMMHBIX TPOIYKTOB, OOydYaromecs CKa4uBalOT U
MHCTAUTUPYIOT Ha JIOMallHUX KOMITBIOTEpPAaX YKa3aHHOE B JaHHOW paboueil mporpamMme
cBoboaHO pacnpoctpansemoe 10 c caiita mponsBoanTEN.

®opMoii MPOMEKYTOUHOTO KOHTPOJISI BBICTYTIAET 3aU€T C OLIEHKOM, KOTOPBIil IPOBOAUTCS

B (hopMe YCTHOTO OTBETA Ha TEOPETUUYECKHI BOIPOC U BBHITIOJHEHUS IPAKTUIECKOTO 3a/1aHUsL.



13. IMCT COI'JTACOBAHUA
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