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1. OBIIAA UH®OPMALIUA

PaGowas mnporpamma gucumruinael «l{uppoBoil aHamM3 JaHHBIX» COCTaBlieHa B
COOTBETCTBUH C TpeOOBaHMAMH (elepalbHOr0 TOCYAapCTBEHHOTO 00pa3oBaTEIbHOIO CTaHIapTa
BBICIIETO OOpa3oBaHusi — OakanaBpuar mo HamparieHutro noarotoBku 09.03.03 «lIpuxnamgnas
nH(pOpMaTHKa», YTBEPXKIEHHOrO MpuKazoM MuHucTepcTBa 0Opa3oBaHusi W Hayku Poccuiickoit
Oepepauun 19.09.2017 Ne922 (¢ uzmeHeHussMH U jAomnoiHeHusiMa ot 26.11.2020, 08.02.2021,
19.07.2022, 27.02.2023), u yueOHoro ruiana HampasicHus noarotoBku 09.03.03 «IIpukiagHast
uHpopmaruka», npodpuns «l[Ipuxnagnas uHpopMaTHka B nH(POBOH 3KOHOMHKE» (Tporpamma
OakanaBpuaTa).

Tpynoemkocts auctiurmuabl: 3 3ET / 108 akagemudeckux yacoB, B TOM 4ucie: 36 4acoB
KOHTaKTHOUW pabOThI U 72 4aCOB CAMOCTOATEIHHOU PabOTHI 00YUAOIITUXCS.

Pacnipenesienue 4acoB JUCHHMILIMHBI 110 CeMeCTPaM M BHaM 3aHATHI (110 y4eOHOMY IJIaHY)

KosmnuecTBo yacos
Buj yueoHoii pa6oTni Bceero mo Cemectppl
yueOHOMY
niany 1 12|3 |4 5 671819
KonrakTHas padora (Bcero): 36 36
B TOM YHCIIE:
Jlexkuun 8 8
[IpakTryeckue 3aHATUS 20 20
KoHnTpois camocTosTennbHON paboTh 8 3
(KCP)
CamocrosiTeibHas padora (Bcero): 72 72
Buabl npomeskyTouHoii arrecTanun | 3a4ér ¢ 3auér ¢
(3auém c oyenkoti) OLIEHKOM OLIEHKOM
OBIIAA Yacel: 108 180
TPYA0€MKOCTh ]
JUCHUILIMHBI . 3au. en.: 3 3
2. IEJU U 3AJJAYU JUCHUTIJIUHBbI
Heab AUCHUIIMHBI - OCBOCHHE COBPEMEHHBIX WHCTPYMEHTOB cOOpa, MOATOTOBKH,

00paboTKM © aHanmM3a OONBIIMX OOBEMOB PA3HOPOIHBIX JaHHBIX. [lOMCK ONTHMAaTHHOTO
YOPaBICHYECKOTO PEIIEHUS W €ro MPOTHO3MPOBaHUS, (HOPMUPOBAHHE Y OOy4aIOIMIUXCS
CIIOCOOHOCTEHN MPUMEHEHUS TTOJTYICHHBIX 3HAHUH TSl pelieHus MpodeCcCHOHANBHBIX 3a]1a4.
3agauu JMCHMILIMHBI
e [lo3HakOMHUTH 00YYAIONIUXCSI C OCHOBHBIMH XapaKTEPUCTUKAMH OOJBIINX JaHHBIX U
croco0aMy MX aHAJIN3a;

e Pa3BUTH HABBIKM CTATHCTHYECKOTO aHaJIn3a, MOCTPOCHUS PErPECCUOHHBIX BaBHCHMOCTeﬁ;



o CdopmupoBarh y 00yJIarOIIUXCsI KOMIIETCHIIUU B 00JaCTH BU3yaTU3alliu «OOIBITNX
JAHHBIX»;
e Jlatp mpenacraBieHue 00 aHaiM3e OONBIIMX JAHHBIX C MOMOIIBIO CHEIHATU3UPOBAHHBIX
oubmorek Python (NumPy&Pandas, Matpiotlib u Seaborn), a Tak »e WHCTpyMEHTOB
Microsoft s camocrositenbHOM OusHec-ananutuku (Power Bl).
3. MECTO JUCHHUIIJIMHbI B YYEBHOM IIJIAHE

YueOnas aucuurinHa «lludpoBoil aHanmu3 JaHHBIX» OTHOCUTCS K JUCHUUIUIMHAM YacTH
broka 1. luciumiuasl (Moyinn), GOpMHUPYEMO yJ4aCTHUKAMH 0Opa30BaTe/IbHBIX OTHOIICHHUH. Eé
u3ydueHue Oazupyercsa Ha MaTepuaie, moiaydyeHHoM B nuciuruinHax «l{udposoe obecneuenue
npodeccnoHabHON NesaTenbHOCTHY, «Teopus 06a3 maHHBIX», «MeTOmbl aHalW3a MPEIMETHBIX
obmacteit», «TexHomorus paspaborku OOIl wa Python». 3HaHus, yMeHHS | HaBBIKH,
MPUOOPETEHHBIE B Pe3yabTaTe U3YUYCHHUS NaHHOW AUCHUIUIMHBI, OyyT HEOOXOAUMBI MIPH U3YUYECHUU
TucHUITMHBL «L U poBbIe TEXHOIOTUY B YIIPABICHUU MIPEANPUITHEM, JIJIsl HAIIMCAHUS BBHITYCKHON

KBaJTM(PUKAIIMOHHON paObOTHI M BBIMTOIHEHUS MPO()EeCCHOHAIBHOM JeSITEIbHOCTH B OYAYIIEM.

4. IINTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA 11O AUCIUIIJIMHE JJ151
®OPMUPOBAHUA KOMIIETEHIUI OBYUYAIOIIUXCA

Pe3ynbpTaThl OCBOEHHUS 00pa3oBaTeIbHONM MPOrpaMMbl (KOMIIETEHLHMH OO0YyYaroluxcs)
YCTAHABIIMBAIOTCS B COOTBETCTBUU C (efepalbHbIM TIOCYAapCTBEHHBIM 0Opa30BaTeIbHBIM
CTaHIApTOM TI0  HANpaBJICHUIO  TOATOTOBKM ¥  NPO(ECCHOHAIBHBIMH  CTaHAAPTAMH,
COOTBETCTBYIOLIUMHU MPO(HECCHOHATBHON JeSITEIbHOCTH BBIITYCKHUKOB, a TAK)KE HA OCHOBE aHAIN3a
TpeboBaHUIl paboTonarenel, NpPeIbSBISEMbIX K BBINyCKHMKaM. [lnaHupyemble pe3ysbTaThl

oOyueHusi Mo IUCUUIUIMHE (3HAHUS, YMEHHUS, HAaBbIKM) OOECIEUMBAIOT JOCTHKEHHE pPEe3yJbTaToOB

OCBOEHUS 00pa30BaTEIbHON MPOrpaMMBI.

IIu¢p 1 Ha3BaHuUe Nuaukaropsl I[Inanupyemble pe3yJbTaTbl 00y4eHHS 110
KOMIICTCHIIUH KOMIICTCHIIUH AUCHHUILVINHE
I1IK-1.1. IIpoBogut
P 3HaTh:
oOciefioBaHMe
. - 0cOOEHHOCTH HAaOOpPOB JAHHBIX, HAKOIUIEHHBIX
OpraHu3anuii,
BESIBISICT B OpraHM3alusix;
IIK-1. Criocoben YMers:
MH(pOpPMalLlMOHHbIE
BBISIBJISITh HOTDEGHOCTH - OmnpenensiTh UCTOYHUKHM JTAHHBIX Ui aHaIM3a
MH(pOPMalOHHbIE P . U CIocoObl MX TOJY4eHUs; MpeoOpa3oBbIBATH
MOTPEeOHOCTH HoTIb3oBaATEICH, JaHHBIE K HY’)KHOMY BUIY U (hopmary;
p . UCTIONB3Ys U(PPOBBIE i YHKHOMY By pMaty;
I10JIb30BATENIEN U Baapners:
UHCTPYMEHTHI U
COCTaBJISITh - HaBbIKAMU MMIIOPTAa JAHHBIX M3 PA3JIAYHBIX
00J1ayHbIe peIIeHHS
TEXHUUYECKOE HCTOYHUKOB;
TSt cOOpa JTaHHBIX
3aJlaHue Ha -
I1K-1.3. IIpoBoauT 3HaTh:
pa3paboTKy
HEbOPMAHOHHOH 00paboTKy TaHHBIX - cheppl  TpUMEHEHHUS  HMHCTPYMEHTOB  H
CHOTOMEL 3aKa3ynKa najgctpoek Excel m OmOmmorexk Python s
(opranuzanun), U(POBOro aHAU3a JaHHBIX B OpPraHU3alNHY;
UCIIOJIB3Ysl Ymers:
TEXHOJIOTUH OOJBIINX | - CTPYKTYpHpOBATh JaHHBIC, MOJIYYCHHBIE OT
JIAaHHBIX U CPENICTBA 3aKa34MKa,;




IIK-2. Cnocoben
MIPOCKTHPOBATH
HH()OPMALMOHHBIC
CHCTEMBI

HWHTEIJIEKTYaIbHOT O Biaagers.
aHanMsa - HaBBIKAMU MPEOOpa30BaHMs JAHHBIX 3aKa34MKa
K Hy’)KHOMY BUIY U (hopmary.
3HaTh!
- cnenuduKy pabOTHl Pa3HBIX AHATUTHYECKUX
CPEIICTB, HHCTPYMEHTOB M HAJICTPOCK;
IIK-2.2. - METOJIOJIOTUIO OPTaHU3AIHMHA AHATUTHYCCKUX
Pa3zpabarbiBaer [IPOCKTOB
MOZEC/Ib YMerh:
MH()OPMAIMOHHOM - co3aaBaTh TaOMUYHBIE U rpaduuecKue MOJICTH
CHCTCMEI, B TOM U BBIABIATH CKPBITBIE 3HAHUSA, KOTOpbIE
YHCJIC C OIOPOi Ha MOT'yT MIPUBECTH K JICCTBEHHBIM
COBpPEMEHHbIE pe3ylbTaTaM;
00JIayHbIC PEIICHUS Baajers:
- HaBbIKaMH paboThI ¢ HajcTpoiikamu MS Excel
u Oubmmorexkamu Python s pemenus
npodecCHOHANBHBIX — 3a/a4y, CBSA3aHHBIX C

AHaJIN30M JaHHBIX.

[1K-2.4. IIpoBoauT
aHaJN3 COBPEMEHHBIX
IPOrpaMMHO-
TEXHUYECKUX
CPEICTB,
CIIELUATTU3UPOBAHHBIX
i (poBbIX mwIaTGopm
1 00JTauHBIX
pelIeHni, CKBO3HBIX
i (ppoBbIX
TEXHOJIOTUHN U
OTpACIIEBBIX PEHICHUN
Ha UX OCHOBE C LIENbIO
BBIOOpA CPENICTB
pa3paboTku
WH(pOpPMaAITMOHHBIX
CUCTEM

3HaTh.

- COBpPEMEHHBIE  CpEJCTBA  CTATHCTHYECKOTO
aHaJIM3a OaHHBIX, BO3MOKHOCTH M OCHOBHEIE
MHCTpyMeHTHl aHanmm3a B MS Excel m ero
HAACTPOEK;  MporpaMmy sl CO3JaHUs
MHTEPAKTUBHBIX OTUYETOB Power Bl,
crenuaaM3upoBannbie onbmmoreku Python;

YMeTn.

- TPOBOJWTH CPaBHHUTEITHHBIN aHam3
MPOrPaMMHBIX PEIICHUH JJIsl aHAJIN3a JAHHBIX;
BBIOMpATh MHCTPYMEHTHI ITU(POBOTO aHaIM3a,
COOTBETCTBYIOIIIME TIOCTABIICHHOW 3a/1a4e

Baajgers.

- HaBBIKAMU BBIOOpA ONTUMAIIBHOTO
MPOrPaMMHOTO  PEIICHUs ISl  TPOBEICHUS
aHajgu3a  JaHHBIX B COOTBETCTBHHM  C
MOJTyYECHHBIM 33JIaHUEM.




5. CTPYKTYPA U OFBEM JUCHUIIJIMHBI

CemecTp uzydenmus: 5

Buabl yueOHoii paboThI IIpomeikyTo
dopmupy
Pazien KonTakTHasi padora (B yacax) CamocTosiTesibHasi padoTa YHas DopMbI eMbIe
’ BCEro KCP (¢opmbl opranusanuu | ATTECTAllUA | TEKYIIEro
MOAYJIb B . KOMIIeTeH
JIEKIM | MpaKkTH4YecKu | (MPONOpuHOH wacax CaMOCTOSITeILHOM B Yacax KOHTPOJIA -
i X AJIbHO TeMaM) padoThI
. N3yuenue [IpoBepka
Tema 1. Texnonorus Big Data u v POBCP
. 1 6 TEOPETUYECKOTO BEINIOJIHEHUS TIK-1.1
00J1acTh €€ MpUMEHEHUS .
MaTepuaia 3a/laHui
N3yuenne
Tema 2. bubnuorexu Python, TEOPETUYECKOTO [IpoBepka IK-1.3
paboTa ¢ TaHHBEIMU 1 4 6 MaTepuaia, qopaboTka BeimonHenus | [1K-2.2
BeruncieHusiMu: NUmPy&Pandas MPAKTUYECKUX 3aaHUM, 3aJaHUN T[1IK-2.4
HOJrOTOBKA K TECTY
N3yuenne
Tewma 3. bubnuorexu Python mis TEOPETUYECKOTO IIpoBepka IK-1.3
BU3yanu3aiuu qanaeix: Matpiotlib 1 2 6 MaTepuaia, ropaboTka BoeimostHenust | [1K-2.2
u Seaborn MPaKTUYECKUX 3a/I1aHHM, 3aJaHUI T[IK-2.4
MOJITOTOBKA K TECTY
N3yuenue
Tema 4. AHanu3 JaHHBIX i
TEOPETUIECKOTO
cpenctBamu GUIbTpaIui. AHAIN3 [K-2.2
- 2 - 6 MmarepHaia, 10paboTka - Tect
JaHHBIX CPEICTBAMH CBOIHBIX . TIK-2.4
MIPAKTUICCKUX 33 aHuH,
Ta0IHIL
MOJITOTOBKA K TECTY
YcrHbIi
N3yuenue
Tema 5. IIporno3upoBanue OIIpoC,
TEOPETHIECKOTO [K-2.2
PE3yIBTATOB JIESITEILHOCTH C 1 2 - 6 - poBepKa
MaTepuana, 1opaboTka [1K-2.4
MOMOIIBIO CIICHApPHUEB . BBITIOJTHEHUS
MIPAKTUICCKUX 33 aHUI .
3aJaHAN
Tema 6. [Iporao3upoBanue N3yuenue posenKa
pPe3yabTaTOB ACITEIBHOCTH C TEOPETUYECKOTO POBEp [1K-2.2
- 2 - 6 - BBITMIOJTHEHUS
HIOMOIIBIO TTOA00pa apamMmerpa u Mmarepuaia, JopaboTka sanaHuii K-2.4
MOVCKA PEIICHUS MPAKTUYECKUX 3aJaHH
Tewma 7. BoisiBnenue N3yuenne [TpoBepka [K-1.1
CYIIECTBYIOIIUX BPEMEHHBIX 1 2 - 6 TEOPETHYECKOTO - BeimonHenus | [1K-2.2
TEHJCHIIUN U KOPPEISIIMOHHBIX Marepuania, 10padoTKa 3aaHui [1IK-2.4




3aBUCHUMOCTEHN MPAKTUYECKUX 3aJaHUM
H3zyuenue
. s ITpoBepka IK-1.3
Tema 8. Power Pivot: Mmonens 2 6 TEOPETUYECKOTO
BeimoaHeHus | I[1K-2.2
naHHbIX B Excel Matepuaia, 1opadboTka —
MPAKTUYECKHUX 3aIaHUI
H3zyuenue
Tema 9. Power Query: 3arpy3ka u T€O ez;llqecxoro Hposepxa
HO Manlmaum IIaHH}I;X Hzpy 2 6 Mare Ifana J0paboTKa pemonsenns | 11K-1.3
p o p » 1P . 3aJIaHuH, T1IK-2.2
pa3IMYHBIX (HaIIoB MPaKTUYECKHUX 3a/IaHHH, TeCT
TIOJITOTOBKA K TECTY
H3ydenue
Tema 10. Busyanu3zanus JaHHBIX U i IIpoBepka
.. TEOPETHYECKOTO IK-1.3
coctaBiienne otuétoB B Power BI 2 6 BBITTOJTHEHHUS
Marepuasa, BHITOJTHCHUE . [1K-2.2
Desktop 3aJlaHu I
TBOPYECKOTO 3aJJaHH
. IToaroroBka k
dopma MpoOMEKyTOUHOU .
. . - 12 MIPOMEKYTOUHOM - -
arrectauu (3a4€T ¢ OICHKOI)
aTTeCTaIluN
20 72

Hroro

108




6. COAEPKAHUE JUCIUIIJINHbI

Tema 1. Texnosiorust Big Data u o0.1acTh eé npuMeHeHnst

3nakoMcTBO ¢ moHstueM Big Data u ero npumeHeHueMm. 3HAKOMCTBO C METOAAMHU U
JTanaMu paboThl ¢ JaHHBIMU. PaccMOTpeHHE NEPCIEeKTHBBI Pa3BUTHS PbIHKA, MPETSTCTBUS U

OGapbepbl. AHaJIM3 OOJIBIITMX JAHHBIX.

Tema 2. bu6anorexn Python, padora ¢ 1anubiMu U BorunciaeHusimu: NumPy&Pandas

BeIrpy3ka, coxpaHeHue, HUCCIEIOBAHME JAHHBIX M IPOBEIACHUE C HUMHU DPa3IUYHBIX

MaHUNYJISIUH py iomorm 6udmmorek Python Pandas u Numpy.

Tema 3. buo.auorexu Python ais Busyanusanuu 1anubix: Matpiotlib u Seaborn

[TocTpoeHne pa3nuyHBIX THUIIOB TpadukoB ¢ momouipio Python Ha mpumepe 6ubaHOTEK

JUTs BU3yanu3anuu AanHeix Matpiotlib u Seaborn.

Tema 4. AHAJIN3 TaHHBIX cpecTBAMU (PUIbTPAIUN. AHAJN3 JAHHBIX CPEACTBAMH CBOTHBIX

TA0JIHII

[Ipumenenune aBTOMUIBTpPa U pacHIMpeHHOro GUIbTpa AN BBIOOPKHU JAHHBIX U3
OonpIIMX TAOMUIl W pacdyeTa WUTOTOBBIX BEJIUYHMH; MOCTPOCHUE YCIOBUU ISl PacIIMPEHHOTO
¢unpTpa. CBOAHBIC TAOIHIIBI, HA3HAYEHUE U BO3MOXKHOCTH, IPUMEHEHUE CBOJHBIX TAOJHUIL TSt
BBIOOPKHU JTaHHBIX M3 OONBIIUX TAOIUI[ M MOJABEICHUS UTOTOB MO HUM, MOCTPOEHUE CBOJTHBIX
TaONIMIl TIO0 JAHHBIM M3 HECKOJbKUX KHHT. [IpuMeHeHHe CBOAHBIX TaOMUIl ¥ (QUIBTpaluu B

OTIBITHO-9KCIIEPUMEHTAIbHON pabdoTe.

Tema 5. Hpomomponaﬂne Pe3yJabTATOB ACATCIbHOCTH C IOMOIIBIO CLICHAPUEB

Mopens anamnsa «Uto-Ecom». IIporHo3upoBaHue, WHCTPYMEHTHI NPOrHO3UPOBAHMS.
[Tpuembl pabOTBHI CO CIIEHAPUSIMHU, BO3MOKHOCTH HCIIOJIb30BaHMS CIIEHApUEB MJIs aHaiu3a
JTAHHBIX ¥ MPOTHO3UPOBAaHUS pe3ynbTaToB. OcoOeHHOCTH paboThl ClIEHApUEB C PAa3HOTUITHBIMU

JaHHBIMH.

Tema 6. IIporuo3upoBanue pe3yJbTaToB AeATEJLHOCTH ¢ IOMOIIBIO MOA00pa MapaMeTpa u
MOUCKA pelIeHust

Pacuer maremaTH4ecKMX  BBIpQXEHHUHW C  TOMOINBIO  MOJA0Opa  MMapaMeTpoB.
IIporao3upoBaHne pe3yabTaTOB HCCIAEAOBaHUSA C MOMOUIBIO MOMCKA pemieHus. Bo3moxkHocTH

JaHHBIX HHCTPYMCHTOB IJI aHAJIM3a JAaHHBIX U ITPOTrHO3UPOBAHUSA PE3YIBTATOB UCCIICAOBAHUA.



Tema 7. BbisfiBjJeHMe CYIIECTBYIOIIMX BpPEeMEHHbIX TeHIEHUMII H KOppeJaslHOHHbIX

3aBHCHUMOCTEH

I'padmyeckuit anHanu3a JaHHBIX W €r0 poOJib B MPEJACTaBICHUH PE3yJlIbTaTOB
uccnenoBanus. JlnarpaMmbpl Kak MOIIHBIM MEXaHH3M OTOOpPaXEHUS SMIMPUYECKHX JAaHHBIX U
pE3yJIbTaTOB MCCIEAOBAHUS B HAIVISIAHOM Buje. BO3MOXHOCTH M3MEHEHMsI AuarpamMMm IoJ
3aJja4uM MCCleOBaHUA. AHATU3 BPEMEHHBIX 3aBUCUMOCTEH C MOCTPOSCHUEM JIMHUI TPEHIOB KaK
MHCTPYMEHTOB TPOTHO3UPOBAHHUS pE3yJbTaTOB uccienoBanuii. KoppensuuoHHbINH aHau3
JAHHBIX W €r0 POJib B aHAIM3E SMIUPUYECKUX JaHHBIX. Pacyer koadduimenta Koppersiuuu u
ero uHTepnperauus. ['padpudeckuil cnocol ompenesneHusi CyIIECTBYIOIUX KOPPEISAIUOHHBIX

3aBUCHUMOCTEM C IIOMOIIbIO KOPPCIIALUOHHOI'O ITOJIA.

Tema 8. Power Pivot: moxean nanubix B Excel

3arpy3ka JaHHbIE B MoJenb JaHHbIX PowerPivot u3 BHemHux ucrouHukoB. CoznaHue
CBs3eH Mexy TaONHIIaMH B MOJIETU JaHHBIX. BhIMONHEHNE aHanM3a U MOJICTTUPOBAHUS TaHHBIX

¢ nomolb PowerPivot.

Tema 9. Power Query: 3arpy3ka 1 HOpMaJu3anus JAHHbIX U3 Pa3IUYHBIX ¢aiiioB

3arpy3ka JaHHBIX M3 PA3JIMYHBIX UCTOYHUKOB. YTIPaBJICHHE BBITPY3KAMM PE3YJIbTaTOB
3anpocoB. [IpeoOpa3oBaHue naHHBIE K HY)XKHOMY BUAY U (opmary. BeimonHeHune pa3ianyuHbIX
TpaHchopMalMii € HUCXOAHBIMU JAaHHBIMHM JUIS TOJYyYEHHS HOPMHUPOBAHHBIX TaOJHIIL.
Bremonnenue omnepanuil ¢ pasnuyHbIMU  3anpocamu. Co3gaHue anropuTMa KOHCOJIMJIALUHU

JaHHBIX U3 PA3HBIX UCTOYHUKOB C Hp606p330BaHI/IeM CTPYKTYPHBI JaHHBIX.

Tema 10. Busyanauszanus nanubix B Power BI Desktop

3arpy3ka u mnpeoOpazoBanue AaHHbIX B Power BI Desktop W3 BHENIHWX HMCTOYHHKOB,
KOHCOJ’II/IHI/IPOB&HI/IG JaHHBIC U3 PAa3HBIX HCTOYHUKOB. OCYHIGCTBJ'IGHI/Ie MOJCINPOBAHUA JaHHBIX.
[TocTpoeHre OTYETOB pA3NUYHBIX BHUJOB BU3YyAIM3allMid M WX HaAcTpoiika. Mcmomp3oBaHue
ycroBHOro (opmarupoBaHusi B Tabiuuax © AuarpaMmax. [IpuMeHeHHWe pa3iInuHbIX
HHCTPYMCHTOB JJId JACTajl3alliid W HCCICOAOBaHHUA JaHHBIX. Ucnonp3oBanne maHenun
«AHAATHKWA» IS aHAIW3a JaHHBIX W 17 TporHo3upoBaHus. Co3maHue TMOJIh30BaTEIbCKON

TEMBI OTUYCTOB AJIA (pOpMaTI/IpOBaHI/IH B COOTBCTCTBHUU C MMPCABABIACMBIMU TpC6OBaHI/I$IMI/I.

7. CAMOCTOATEJIBHASA PABOTA OBYYAIOLIUXCSH

B pamkax nanHOW y4eOHON NMCHMIUIMHBI OOYYAIOIIMECs BBIMOIHSIIOT CAMOCTOSTEIHHYIO
paboTy B BHJE H3YYEHHS TEOPETHUYECKOr0 MaTepHasa, BBIIOJHEHUS WHIUBUIYaIbHOTO
TBOPYCCKOIO 3aJaHud W TIMOATOTOBKHU K HpOMG)KyTO‘-IHOfI arrecraluu. CaMmocrogrensHas

BHEayAUTOpHas paboTa BKIIIOYAET B ceOsl:



— paboTy C JEKIMOHHBIM MAaTepHaioM B paMKaX MOJTOTOBKH K YCTHBIM ONpocaMm H
TECTaM,

— nopaboTKa MPaKTHYECKUX 3adaHH;

— TMOJrOTOBKA K MPaKTUYECKUM 3aJaHUsIM;

— BBINOJHEHNE UHIUBUIYAIbHOTO TBOPYECKOTO 3a/1aHHUS;

— MOJIrOTOBKA K MMPOMEKYTOUYHON aTTECTAIUH.

[ToaroroBka K yCTHBIM OIpOCaM MPEAIOJIaracT: CUCTEMAaTUYECKOE YTEHHUE KOHCIIEKTOB
JIEKIHH, YYCOHMKOB U UCTOYHUKOB JIOMOJIHUTEIBHON JTUTEPATYpPhl; aHAIUTHYECKYIO 00paboTKy
uH(popMaIMK, COCTAaBJICHHE TAaOIUI[ M CXEM JUI CHUCTEMAaTH3allMM HM3YyYCHHOI'0 Marepuala;
COCTaBJICHHE I1JIaHA U/WJIH TE3HCOB OTBETOB.

CamocrosiTennbHasi paboOTa MOMKET BBIOJHATHCS OOYYAIOMIMMHUCS B ayJUTOPHSIX
AKazieMuu, CHEIUaIbHO OTBEJISHHBIX I CaMOCTOSATEIbHOW pabOThl M  OCHAIIEHHBIX
HEOOXOUMBIM TEXHUYECKUM U IporpaMMHbIM obOecnieuenueM, nocrynom k DMOC u ObC, ummn
noma. [IpoBepka pe3ynbTaToB BHIITOJIHEHHUS MPAKTUYECKUX 3aIaHUM OCYIIECTBIISIETCSI BO BpeMs

YacoB, BBIICJICHHBIX HA KOHTPOJIb CAMOCTOSITETbHOM paboTsl ooyuatontuxcs (KCP).

8. OBPA3OBATEJIBHBIE TEXHOJIOT'UA
[Ipy w3yyeHWH NaHHOW IUCHUIUIMHBI HMCIOJB3YIOTCS CIENYIOIMe 00pa3oBaTEIbHBIC

TCXHOJIOTHH:

Bup o6paszoBaresbHOI
TEXHOJIOTHH

Tema 3ansaTus ®opma npoBeIeHUs 3aHATUSA




Tema 1. Texuonorust Big Data u Tpaouyuonnas Texyus
o0nacTh €€ mpUMeHEeHUs MexHon02us
Tema 2. bubnuorexku Python
ython, Tpaouyuonnas Jlexyus
paboTa ¢ JaHHBIMH H
MexHOo102Usl Ilpakmuueckoe 3anamue
BerunciaeHusiMu: NUmMPy&Pandas
Tema 3. bubnuoreku Python st
yt a Tpaouyuonnas Jlexyus
BHU3yaJIM3alluH JaHHBIX:
o MexHO102Usl Ilpakmuueckoe 3anamue
Matpiotlib u Seaborn
Tema 4. AHanu3 JaHHBIX
cpeacTBaMu (UIbTPALIH. Tpaouyuonnas Jlexyus
AHanM3 TaHHBIX CPEJICTBAMH MexHono02us Ilpaxmuueckoe 3anamue
CBOJIHBIX Ta0JINII
Tewma 5. IIporaozupoBanue
p P Tpaouyuonrnas Jlexyus
pE3yNIbTATOB JIEATEIHHOCTH C
MexHo102Usl Ilpakmuueckoe 3anamue
MOMOIIIBIO CIICHAPHEB
Tema 6. [Iporno3upoBanue
PE3yIbTATOB JIEATEIHHOCTH C Tpaouyuonuas Jlexyus
MOMOIIIBIO TT0/1I00pa MapameTpa u MexHon02us Ilpakxmuueckoe 3anamue
MTOMCKA PEIICHUS
Tewma 7. BoisiBrieHue
CYILIECTBYIOIIMX BPEMEHHBIX Tpaouyuonnas Jlexyus
TEeHJICHIIUH U KOPPEIISIIMOHHBIX MexHo102Us Ilpaxmuueckoe 3anamue
3aBHCUMOCTEN
Tema 8. Power Pivot: Moaelb Tpaouyuonnas Jlexyus
naHHbIX B Excel MexHon02usl Ipaxmuueckoe 3ansamue
Tema 9. Power Query: 3arpy3ka u
Query py Tpaouyuonnas Jlexyus
HOpMaJIU3aIus JaHHBIX U3
V MexHo02Us. Ipaxmuueckoe 3anamue
pa3anyHbIX (halIoB
Tpaouyuonnas Jlexyus
Tema 10. Busyamusaims faHHbIX MexHo102Us. Ilpakmuueckoe 3anamue
B Power BI Desktop Texnonocus npoekmuozo | HMHousuoyanbHoe meopueckoe
00yuenust 3a0anue

9. TEKYIIUA KOHTPOJIb YCIEBAEMOCTH U TIPOMEKYTOUHAS
ATTECTALOUSA ITO AUCHUIIJIIMHE
9.1. ®opMbI KOHTPOJISI 10 AUCIHUILIHHE

Texymmii koHTpoJb. B mporecce uzydeHus y4yeOHOM NUCHUIUIMHBI OOydaroImuiics
BBITIOJIHSIET TPAKTUYECKUE M HMHAUBUIYaJbHOE TBOPYECKOE 3aJaHHE, YYaCTBYET B YCTHBIX
TEOPETHUECKUX OIMpOocax M TecTax. Pe3ynbTarhl BHINOJHEHUS 3aJaHUIl SIBISIOTCS OCHOBAHHEM
JUISL BBICTABJICHUSI OIEHOK TEKYIIETO KOHTPOJIS 10 JAaHHOW y4eOHOUW MucHuILinHEe. BrimomHnenue
BCEX 3aJaHWil sABIAETCS 0O0s3aTeNbHBIM IS Bcex oOydwarontuxcs. OOydaromnuecs, He
BBHITIOJTHUBINKE B TIOJTHOM 00BbeMe BCe MPaKTUYECKUe, MHAUBHIYyabHOE TBOPUYECKOE 3a/IaHUs U

TECTBI, HE IOIYCKAIOTCS K c/jaue 3a4eTa ¢ OLIEHKOH 1Mo 1aHHON y4eOHON AUCIUIIINHE.




IIpomexxyTounasi arrecramus. /s KOHTPOISI YCBOCHHsSI OOYYArOIIUMHUCS JTaHHOMN
JUCITUTUIMHBI YI€OHBIM IJIAHOM MPETYCMOTPEH 3a4€T ¢ OIICHKOM, KOTOPBIM MPOBOJSATCS B hopMe
YCTHOT'O OTBETA HA TEOPETUUYECKUI BOIPOC U BHIIIOJIHEHUS IPAKTUYECKOTO 3a/1aHuUs.

9.2. OueHouyHble MaTepHAJbl (OLEHOYHbIE CPEACTBA) JA TEKYyIIero KOHTPOJIs
YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTEeCTALUM M0 IMCUMIINHE

Texkymuii KOHTPOJIb

IIpumepHbIii nepevyeHb TeM MHAUBUAYAJIbHBIX TBOPUYECKUX 3aJaAHMIL

Jlis BBINOJNHEHUS WHIWBUIYaIbHOTO TBOPYECKOIO 33JaHUA OOYYaroIIMiCS COBMECTHO C
IpenojaBaTesieM BBIOMpaeT MPOoeKT (TeMy) B cdepe aHAIUTUKU C MCHOJIb30BAaHUEM METOJIOB
00paboTku OOJNBIIMX JAHHBIX (MHCTpYMEHT aHanuthku Power BIl). Tlpumepsr Tem
IIPEJICTaBICHBI HIKE:

1. Cucrema oOHapyKEeHUS aHOMAJILHOTO MOBEIeHUST (PMHAHCOBBIX PHIHKOB
Cucrema npeackazaHus KpeIUTHOIO PUCKA

Cucrema npeacka3aHus pucka pa3BUTHS paka Ipyau

Cucrema npenckazanus yucia JTII u mect ux nokanuzauu

OrneHka 3MOLMOHANIEHOM OKPACKU COOOIIEHUI B COII. CETAX

Cucrema knaccuukay JT0KyMEHTOB (110 001acTsIM)

Pexomenpanus ¢punsMoB

PexoMennmanus pecropaHoB

© *® N kWD

JIupeKT-MapKeTUHT
10. AHanu3 u BU3yaau3alys COLMAIBHON CETH
IIpuMepHbIii NepevyeHb BONPOCOB K YCTHOMY OIPOCY IO TeMe 5:
1. Ha xako#i Bkiaake HaxoauTcs JlucneTdep crieHapueB
2. Kaxkue ¢hopMaTsl MOKHO UCTIOTIB30BaTh MPH 3aMIOJIHEHUU OKHA «3HAYCHHUS sTUeeK
CLIEHAPUEB»
Kaxk 3amututh crieHapuii OT BO3MOKHBIX U3MEHEHU?
Bo3MoxHO 11 00BEAMHUTE JIBa CIICHApHsI B OJTUH?
Kaxue BUIbI OTYETOB MO CLIEHAPUIO MOXKHO MOJTYyYUThH?

VYkaxxuTe Bce crocoObl mporHo3upoBanus B Excel

N o B~ w

Yro takoe JTUHUA TpeHAa?
IIpumepHBbIii nepeyeHb BONPOCOB K TECTY 10 Teme 4:
1. ®ynKIus, MO3BOJSIONIAS TOCYUTATH JTOJF0 OTHOCUTEILHOTO UTOTO IO CTPOKE MITH CTOJIOIY
Ha3bIBACTCH. ..
2. YnobHoe rpadudeckoe rnpeacTaBieHe HHTEPAKTUBHBIX (PUIBTPOB OTUETA AJISi CBOAHOM
TaOJIUIIBI WU TUarpaMMBbl 3TO — ...

3. Cpe3s npeacrasisieT u3 ceds ...



10.

11.

© o N o

10.

s co3nanus cpesa TeKyuiei CBOIHOM TaOIHIIbl HY’KHO BBIOJHUTH CIEAYIOUIYIO LIETTOUKY
JICUCTBHUI:

[Tpu BBIZECTIEHUY WIIA CHATHH C DJICMEHTOB Cpe3a B CBOJIHOM Tabiwuie OyayT
0TOOpaXXaThes. ..

K orpannuenusiM CBOAHBIX TaOJIUIl OTHOCSTCH. ..

Uro BepHET QYHKIMS BEPTHKAIBHO MPOCMOTPA Ha PUCYHKE (PUCYHOK BBITIQAET COTIIACHO
BapHaHTYy)

Kakwue ToBapbl OyAyT Ha SKpaHe Mpy IPUMEHEHUHU PACIIUPEHHOTO GUIBTPa C JaHHBIM
yciioBueM? (PUCYHOK BBINAJACT COTJIACHO BApUAHTY)

Eciii MbI XOTHM € TIOMOIIIBIO aBTO(QUIIBTPA MOTYYUTh CAMBIH JTOPOTOM 3aKa3, KaKyro
KOMaH/]1y MbI JJOJKHBI BBIOpaTh?

Kakoii Tun npaBuia yclioBHOTO (pOpMaTHUPOBAHUS CIEAYET IPUMEHUTh, YTOOBI MOTYYHUTh
MPUMEHEHHE [[BETHBIX 3HAYKOB?

Kakoli acniekT JaHHBIX ObLT BBIZCNICH Ha HHPOIUHUAX? (PHCYHOK BBITIAAAET COTIACHO

BapHaHTYy)

IIpuMepHbIii MepeyeHb BONMPOCOB K TeCcTy Mo Teme 9:

. Kaxoit Ha60p JIenCcTBUI HeO6XOI{I/IMO BBIIIOJIHUTD JJIA Hp606pa3OBaHI/I$I JaHHBIX COI'JIACHO

PUCYHKY? (PUCYHOK BBITNIa/Ia€T COTJIACHO BapUaHTY)
Kakoli s36IK0BO# cTaHIapT HYXKHO BBHIOpATH JAJIS1 U3MEHEHUS THIIA JaHHBIX B CTOJIOIE C

maramMu?

. C momorsto kakoit komanabl Power QUery MoxHo coOpaTh TaHHBIE U3 JIBYX TaOJIUI] B

onny?

B kakoM BuJie MOXKHO BEepHYTh pe3ynbTathl 3arpoca Power Query B Excel?

. Kakoii mar nyxH0 100aBHTE B 3arpoc Power Query, 9to0bl 1aThl KOPPEKTHO

paco3HaBaIMCh MPH OOHOBIIEHUH 3aMpOca Ha JTIF000M KOMIIBIOTEPE HE3aBHCHMO OT
PETHOHABHBIX HACTPOEK?

Kak Ha ocHOBaHuu 3anpoca Power Query co3aarh CBOJHYIO TaOiuiry?

Kaxkue tunbl Tabsui Bo3Bpamiaet Gpyukuus Excel.CurrentWorkbook()?

Yto mpou30iaET ¢ TaHHBIMA CBOJIHOM TaOJIHIIBI TIOCIe OOHOBIIEHUS 3ampoca Power Query?
Ha HOBOM JHicTE ObLIIa MOCTPOEHA KOHCOIUIUPOBAaHHAs TA0IUIAa HA OCHOBAaHUH 33 TaOJIHII C
CO3JIaHUEM CBSI3H C HCXOJHBIMH JTaHHBIMHU. YTO MPOU30MIET, €CITU B KAKIYIO U3 UCXOIHBIX
Tabnuil OyayT qo0aBieHb! emi€ 1mo 3 3anucu?

Kaxkas komanma npeobpaszyer AMHAMUYECKYIO TaOIHITy B OOBIYHBIN IHAa30H SYCCK?



10.

11.
12.
13.

14.
15.

16.
17.
18.

19.

20.
21.

22.

23.

24.

IIpome:kyTOUHAs aTTeCTANMS

IIpumepHBIii NepeYeHb BONPOCOB /15 MOATOTOBKH K 3a4€Ty C OLIEHKOIi:
bubmmoreka Python Numpy: cocraB, 0cOOEHHOCTH IPUMEHEHHSI.
bubmuoreka Python Matplotlib: cocras, ocobenHocTH HpHMEHCHHs IS BU3Yald3al[UH
JTAHHBIX.
Craructuyeckre MeTo bl aHaIM3a.
KoppensauuonHplii aHanu3 JaHHBIX: Ha3HAYCHUE, BO3MOXKHOCTH, OOJIACTH TNPUMEHEHUS,
CYIIECTBYIOIINE IPOTPaMMHBIE CPE/ICTBA.
CraTHCTUYECKHUE METO/IbI TPOrHO3UPOBAHHS.
CueHapuu: Ha3HAUYCHHE, TOPSI0K IIOCTPOCHUS, TPUMEHEHUE B HAYYHBIX UCCIICOBAHHSIX.
[Touck pemieHWs:: Ha3HAYCHHWE, MOPSAOK IOCTPOCHUS, TPUMEHCHHE B HAYYHBIX
UCCIICIOBAHHSIX.
[Tonbop mnapameTpa: Ha3HauCHHWE, TOPSIOK TIOCTPOCHHUS, NPUMECHEHHUE B HAy4YHBIX
UCCIIC/IOBAHHUSX.
Konconupanus qaHHbIX.
CBoiHbBIC TaOJMIIBI, UX POJIb B YIPABICHUU JaHHBIMH, MOPSAIOK OCTPOCHHUS, ITOABOIMMBIC
UTOTH, TIOCTPOCHHUE CBOJHBIX TAOJIHII HA OCHOBE HECKOJIBKUX AJICKTPOHHBIX KHUT.
Ocob6ennoctu ananu3a kyoa ganueix OLAP B cBoanbIx Tabmunax Excel.
['pacdmueckuit aHaTM3 TAHHBIX U €0 POJIb B IMIPECTABICHUH PE3yIbTaTOB UCCIICIOBAHHMS.
JlnarpaMMbl Kak MOIITHBIA MEXaHU3M OTOOPaKCHHUsI CTATUCTHYECKUX JAHHBIX M PE3yJIbTaTOB
JeSITeIIbHOCTH B HATJISITHOM BHUJIE, CPEICTBO MPOBEJCHUS CPABHUTEIILHOTO aHATN3a.
AHanu3 BpeMEHHBIX 3aBUCUMOCTEH: IIOCTPOSHUEM BPEMEHHBIX JIUarpaMm, JIMHHNA TPEH/IOB.
[IpoBeneHNE KOPPENSAIMOHHOTO aHaIW3a JaHHBIX TIpapUYECKUM CIIOCOOOM, MOCTPOCHHUE
KOPPEIALUOHHOTO T0JIs], OTIPE/IeTICHNE TOCTOBEPHOCTH MOJTYYEHHOTO PE3yIbTaTa.
CpenctBa puabTpaIiu JaHHBIX, aBTOQHIBTP U PACIIUPEHHBINA QHIBTP.
[Maker ananu3za MS Excel u ero BO3MOKHOCTH.
[Mpunnuner noctpoenust Dashboard. Bumer Dashboard u ux xapakrepuctuku. Cerka
Dashboard. Yposuu undopmanuu.
Ocobennoctu 1 Bo3MokHOCTH POWerPivot. YipasieHue Moenbio U CO3JaHue CBA3EH.
Co3/anre BBIYHUCIIIEMBIX CTOJIOLIOB € MCIoib3oBaHeM DAX-(opmyi.

PowerPivot: cBs3u Mexay Tabiuiamu.

Tpanchopmanyi KCXOAHBIX TAHHBIX JIJIS1 TIOJYUYCHHUS] HOPMUPOBAHHBIX TAOJIHUI] C TIOMOIIBIO
Power Query.

3ampocsl B Power Query: cTpykTypa 3ampoca, HpocCTble INpeoOpa3oBaHMs B 3arpoce,
3arpy3ka pesyibTaTa, OOHOBJICHHE 3aIpoca.

KoHconumanus 1aHHBIX U3 pa3HbIX HCTOYHUKOB ¢ TTomoIsio Power Query.



25. Ocobennoctu u npuHnun padorsl Power BI Desktop (momydeHue gaHHBIX, CO3/IaHUE U
yIIpaBJIEHUE CBA3SIMH, MOJICIIMPOBAHKE JAHHBIX B TAOIUIIAX )

26. Busyanuzamus nanHsix B otuérax Power Bl Desktop.

27. lacTpyMeHTHI aHanuM3a JaHHBIX B oTueTax Power BI Desktop.

28. Ucnonp3oBanue TeM otuetoB Power Bl Desktop.

[Topsmok mpoBeneHHUs TEKYIIEr0o KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHOM
aTTeCTally 10 JUCHMIUIMHE I mHBaIuaoB W ymn ¢ OB3 mpenycmorpen Ilonokenuem o

TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTallul 00YyJarOLIHXCS.

10. PECYPCHAS COCTABJIAIOIIAS

Jns mpoBeneHHs 3aHATHH JIGKIMOHHOTO THIA MO0 AAHHOW TUCLHUIUIMHE HMCHOJIB3YIOTCS
y4eOHbIE ayAWTOPUH C Menua-oO0opymoBaHHEM (IIPOEKTOp, 3KpaH, HOYTOYK) W y4eOHOM
MeOeIbIo.

Jns mpoBeneHHs 3aHATUH CEMHMHApPCKOro Tuma (MPakTHYECKUX 3aHATUI) 1O JaHHOU
JMCUUIUIMHE WCIIONB3YIOTCS KOMIBIOTEPHBIE KJIAcChl, OCHALICHHBIC KOMIIBIOTEPAMH C
HEOOXOJUMBIM MPOTPAMMHBIM OOE€CIeYeHHeM U JOoCTynoM B VIHTEpHET U 3JIEKTPOHHYIO
MH()OPMAIMOHHO-00Pa30BaTENBHYIO CPELY BY3a.

Jns  camocToATenbHON  paboThl  O0yYaromUXCs MCIOJB3YEeTCS  IMOMELICHHE  JUIs
CaMOCTOSITENIbHOW paboThl 00y4aroIMXCs, OCHAIIEHHOE KOMIBbIOTEpaMH C HEOOXOIUMBIM
IPOrpaMMHBIM OOecrieueHneM U JocTynoM B WHTEpHET M 3JIEKTPOHHYIO HH(GOPMaIMOHHO-
00pa3oBaTeNbHYIO Cpey By3a.

Jlns  mpoBeleHHs KOHTPOJII CaMOCTOSTENbHON pPaboOThl MO JaHHOM JAHUCHUILIMHE
UCTIOJIB3YIOTCSI KOMITBIOTEPHBIE KJIAacChl, OCHAILIEHHbIE KOMITBIOTEpAMH ¢ AOCTYNOM B MHTepHeT
¥ HEOOXOJMMBIM NPOrPaMMHBIM 00€CIICUeHUEM.

st mpoBeeHUsI TEKYIIEro KOHTPOJSL YCIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAllUM T10
}IaHHOI\/’I AUCHUIIIMHE HCIIOJIB3YIOTCA KOMIIBIOTCPHBIC KJIACChI, OCHAIICHHBLIC KOMIIBIOTEpAMHU C
noctynoM B IHTepHET U HEOOXOMMBIM NPOrPaMMHBIM 00€CIIeUeHUEM.

ITepedyeHb JTHIIEH3NOHHOTO MPOTPAMMHOI0 o0ecneYeHn st

Ne
u/ HaumeHoBaHue Tun pecypca
1 Microsoft Office Cy6muuen3uonnsiii foroBop AO «CodrJlaiin
Tpeita» Ne /131 ot 10.07.2020. Cpok aeicTBust
2 _ _ JIOTOBOpA ¥ TUIEH3UH - OECCPOUHBIN (JTUIICH3NOHHOE
Microsoft Windows cornamenue Microsoft - Open Value Subscription
st periennii Education Solutions NeV8265046)
3 Antusupyc Kacnepckoro 10 Cy6muuen3uonnsiii joroBop AO «CodrJlaiin
st Windows Workstations Tpeitn» norosop Ne291/Tr ot 28.12.2021, cpok




(Kaspersky Endpoint Security | metictBus moroopa g0 11.02.2024 (250-499 Node 2
JUTst OM3HECa — CTaHIapTHBIN year Educational Renewal License)

Russian Edition,
OTECYECCTBEHHOI'O
MIPOM3BO/ICTBA)

IlepeyeHb cBOOOHO PACIPOCTPAHAEMOI0 IPOTPAMMHOI0 o0ecneYyeHu st

— bpayzepsl Yandex, Google Chrome;

— Foxit Reader — Russian — GecrutaTHOe TPUKIAIHOE MPOrPaMMHOE OOeCIieueHHe st
IPOCMOTpA 3JIEKTPOHHBIX JTOKYMEeHTOB B crannapte PDF,;

— |IDLE Python — unrerpupoBanHas cpena pa3paboTku U 00yueHus Ha si3bike Python

— Hapncrpoiiku Excel (Power Query, Power Pivot), npunoxenue Power Bl Desktop.

B cootBerctBum ¢ IlonokeHnemM O CO3JaHMU CIICLHUATIBHBIX YCIOBHU Ui HHBAIHUIOB U
mn ¢ OB3  wuHpOpMannoHHO-TEXHONOTMYECKas ©0a3za  00pa3oBaTeNnbHOrO  Iporecca
npeycMaTpUBACT HCIIOJIb30BAHUE MATEPUAIbHO-TEXHUYECKUX CPEICTB C YYETOM Pa3lIUYHBIX

HO30JI0THiT mHBaIMI0B 1 naull ¢ OB3.

11. IUTEPATYPA

11.1 OcHoBHas JuTEpaTypa:

No Tun KounuecTBo
Bbu6auorpaduueckoe onucanue B
I H3TaHUuA
OondanoTeKe
Ko3znos, A. FO. Ctatuctuuecknii aHaan3 gJaHHLIX B MS
Excel : yuebnoe nocodbue / A.}O. Koznos, B.C. MxurapsH,
B.®. IIumos. — Mocksa : UHO®PA-M, 2021. — 320 c.

1. | — (Bsicmiee o6pa3zoBanue: bakanaspuat). — DOI yuebnoe 9bC
10.12737/2842. - ISBN 978-5-16-004579-5. - Tekcr: mocobue | Inariym
aneKTpoHHBbIH. - URL:
https://znanium.com/catalog/product/1684740
I'o6apesa, f1. JI. busnec-ananutuka cpencrsamu Excel :
yaebnoe mocodue / S.JI. T'obapesa, O.10. 'oponernkas,

A.B. 3omoraprok. — 3-e u3., nmepepab. u goi. — MockBa

2. |: ByzoBCKMﬁpyqe6HI/IK: I/IHCDPA-i/I,p2021. —350c. + Jlon, | Yicouoe IBC
MaTepHaisl [ DnekTpoHHbIN pecypc;]. - ISBN 978-5-9558- mocodue 3HaHHyM
0560-3. - Tekcer : amekTponHbIi. - URL:
https://znanium.com/catalog/product/1668637

11.2. JlonostHuTEIbHAS JIUTEpPATypa:

1. ®opman, /I. Muoro mudp. Aranmmu3 60apmmx JaHHBIX Tpu moMontu Excel / ®opman /l.;
ITep. ¢ anrn. CoxonoBoit A. - MockBa :AnsninHa [1a6i., 2016. - 461 c. ISBN 978-5-9614-
5032-3. - Tekcr : anekrponnsit. - URL: https://znanium.com/catalog/product/551044

2. Kymnanues, A. II. Meronsl U cpecTBa KOMIUIEKCHOTO CTaTHUCTUYECKOTO aHAIN3a JaHHBIX !

yaeonoe nmocodwue / A.Il. KymanueB. — 5-e uza., nepepad. u qon. — Mocksa : UHOPA-M,



2022. — 484 c. — (Bricmiee obpasoBanwue: bakanaspuar). — DOI 10.12737/25093. - ISBN
978-5-16-012834-4. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1815604

3. Kapskun, M. U. TexHosoruu mporpaMMUpPOBaHUS U KOMITBIOTEPHBIA MPAKTUKYM Ha SI3BIKE
Python : yue6HOE mocobue / M. U. Kapskun, K. A. Barynesx, P. M. Muyxun ; KOxubIf
dbenepanbHblii  yHUBEpCUTET. - PoctoB-Ha-Jlony ; Taranpor : M3marensctBo IOkHOTO
denepanpHoro yHmBepcutera, 2022. - 242 c. - ISBN 978-5-9275-4108-9. - Tekcr :
snekrpounsiid. - URL: https://znanium.com/catalog/product/2057604

4. borganos, E. Il. MHTemIeKTyanbHbI aHAIW3 JMAaHHBIX : MPAKTHUKYM IS MaruCTPaHTOB
HanpaBienuss  09.04.03  «llpuknagnas  wHpOpMaTHKa»  HPOPHIb  MOATOTOBKH
«HpopmManiioHHBIE CHUCTEMBI W TEXHOJOTMH KopmopatuBHoro ympasineHus» / E. I
borganos. - Bosrorpan : ®I'bOY BO Bomrorpaackuit I'AY, 2019. - 112 c. - Tekcr :
snekTponHbii. - URL: https://znanium.com/catalog/product/1087885

5. Iporomwsixonos, A. B. Anroputmel Data Science W uX mpakTHyecKas peanu3anusi Ha
Python : yuebnoe mocobue / A. B. Ilporonpsikonos, I1. A. IIsutoB, B. E. CagoBHHKOB. -
Mocksa ; Bonornaa : Uadpa-Umxkenepus, 2022. - 392 c¢. - ISBN 978-5-9729-1006-9. - Tekcr
: anexktpounsiid. - URL: https://znanium.com/catalog/product/1902689

Hepnonuqecm[e H3TaHUA:

1. TIlporpamMMHBIe MPOAYKTHI M CHUCTEMBI: MEXIYHAPOIHbIN HayYHO-NIPAKTHUECKUI *KypHaI. -

URL : https://znanium.com/catalog/magazines/issues?ref=f9bfbd0e-239e-11e4-99c7-
90b11c31de4c
2. OTKpBITBIE CUCTEMBI. CYBU: JKypHaIL. — URL:

http://dlib.eastview.com/browse/publication/64072

11.3. CoBpemeHHbIe npodeccuoHaNbHbIE 0a3bl JAHHBIX, MH(POPMALMOHHBbIE CIIPABOYHbIE
CHCTEMbI, 3JIEKTPOHHbIE OM0JIMOTEeYHbIE CUCTEMbI :

1. NBUC (East View): ©6a3a jgaHHbIX mnepuoiuueckux  wm3nmanwit. —  URL:
https://eivis.ru/browse/udb/12.

2. IPR SMART (IPRBoOks.ru): osmektpoHHo-OuOmuoTeunas cucrema. — URL:
http://www.iprbookshop.ru.

3. ZNANIUM.COM: snekrponHo-6nbmoreunas cucrema. — URL: http://znanium.com.

4.  KoHCympTaHT ILIIOC: CIpaBouYHO-TipaBoBast cucrema. — URL: http://www.consultant.ru;
T:\consultantplus\cons.exe.

5. VYuuBepcuterckas uH(opmaimonnas cuctema POCCHUS (YUC POCCHSA). — URL:
https://uisrussia.msu.ru/index.php

6. eLIBRARY.RU: nayunas snekrponnas oubnmuoreka. — URL: https://elibrary.ru.


https://znanium.com/catalog/product/1815604
https://znanium.com/catalog/product/2057604
https://znanium.com/catalog/product/1087885
https://znanium.com/catalog/magazines/issues?ref=f9bfbd0e-239e-11e4-99c7-90b11c31de4c
https://znanium.com/catalog/magazines/issues?ref=f9bfbd0e-239e-11e4-99c7-90b11c31de4c
http://dlib.eastview.com/browse/publication/64072
http://www.iprbookshop.ru/
http://znanium.com/
http://www.consultant.ru/
https://uisrussia.msu.ru/index.php
https://elibrary.ru/

7.  Dnexrponnas oubanoreka TAY. — URL: http://83.234.207.58/MarcWeb2/Default.asp.
8.  Polpred.com O630p CMU: arentctBo nenoBoit nHpopmanuu. - https://www.polpred.com

9. HDUKOH: apxuB HayuHbIxX xkypHaioB. — URL: http://neicon.ru

12. METOJWYECKHUE YKA3AHUSA JUIS OB YUAIOIAXCS IO OCBOEHUIO
TACIATLITAHBI

Huctumuaa  «l{udpoBoit  aHanmu3 naHHBIX»  CIOCOOCTBYeT (OPMUPOBAHUIO Yy
o0yyaroImuxcst mpeacTaBiacHuii o Texunojoruu Big Data u criocobax paboThl ¢ Hell Ha TpUMEpe
CHeNHaIM3UpPOBaHHbIX OuOnmorekax Python wu  mporpammubix mpoaykrax — Microsoft,
MPEAOCTABIAIONIMX I[IUPOKHWE BO3MOXXHOCTU JJisi OW3HEC-aHau3a U 00pabOTKU OONBIIMX
00BEMOB TaHHBIX, (OPMUPYET Y 00YHAIOIUXCsI CIOCOOHOCTH MPUMEHEHUS TTOTyYeHHBIX 3HAHUH
JUISL pelieHus MpodecCuoHaNbHBIX 3a/ad.

N3ydyenune mucHUIuivHbl 0a3upyeTcs Ha 3HAHUAX, MPUOOPETEHHBIX OOYYAIOIIMMUCA BO
BpeMsI M3YyYEHHUS MAaTEMaTWYeCKHX M €CTECTBEHHOHAYYHBIX IUCIUIUIMH, a TaKXKe JHCIUIUIMH,
CBSI3aHHBIX C M3Y4YE€HHUEM WMH(POPMALMOHHBIX TEXHOJIIOTUH W MeHemkMeHTa. Oco0oe BHHUMaHUE
IIPU MPOXOKICHUH TUCIUIUIMHEI ClIeAyeT 0OpaTUTh Ha 3HAHUE OCHOB SI3bIKA IPOTPAMMHUPOBAHUS
Python u akryanu3ammio ymMeHuit paboThl ¢ 3aekTpoHHbIME Tabnunamu MS Excel — co3nanue
dbopmyn, npuMeHeHHe Mactepa (YHKIHM, CO3/1aHMe W HACTpoWKa mapaMeTpoB auarpamm. [lo
UTOTaM BBITIOJTHEHUSI TIPAKTHUECKUX 3aJaHUM BaXKHBIM SIBIISIETCS. HE TOJIBKO TMOJyYeHHE
HATJISITHOTO pe3ylbTata 00paboTKU NAaHHBIX, HO U YMEHHE JeJaTh BBIBOJBI IO MOJYYEHHBIM
pe3ysbTaram.

OcBoeHme 00yJaroIMMCsI TUCIUILTUHBI IPEIOoIaraeT MOoCeIIeHNne JEKIHA, BBIIOJHEHNE
NPaKTUYECKUX 3aJlaHUi MPEJCTaBICHHE M OOCYKICHHE PEe3yJbTaTOB MPAKTUYECKOTO 3a/IaHMUs.
[To pgucuumIuHE NPOBOASATCS CIEAYIONIME BUIBI JICKIUH: JEKIUA-TIPE3CHTAlMs — JIEKIUs
WH(MOPMAIIMOHHOTO  XapakTepa, Mpeanoyararonias  OoOBSCHEHUS  MpernojaBaTeNs  C
WLTIOCTPATHBHBIM HM3JIOKEHHEM MaTepHhalia; WHTePAKTHBHAS JIEKIHMS — JICKIHS, Ha KOTOpPOU
U3ydaeMblil MaTepuall TPEJCTABISIOT OOydJaromyecs B BHUJAE OTYETHBIX IPE3CHTAIUN C
MaTepuajaMM [0 MpPOeKTHOMY 3ajgaHuio. CamocTosiTenpHas paboTa C TEOPEeTHUYECKUM
MaTepHajIoM MO AUCLUUIUIMHE BKIIOYAET TaKXKe YTEHUE YUeOHUKOB U YUeOHBIX TOCOOUH.

BrinonHeHHbIe TpakTHUECKUEe PabOThl CIAIOTCS HA MPOBEPKY MPENOoIaBaTeN0 OAHUM U3
CJIEYIONIUX CTIOCOOOB: COXpaHEHHUE B AJICKTPOHHON MHGOPMAIIMOHHO-00pa30BaTeIbHON Cpelie,
OTITpaBKa TPETOaBaTEI0 Ha IMOYTOBBIN SAMIMK. [Ipy OTHpaBKe MPEToaaBaTeNio BHIOTHEHHOM
paboThl Mo moure OO0ydJaromeMycsi ClIeAyeT o0ecneunTh JMYHyIo wuiaeHTH(ukanuio. Kaxk
NPaBUJIO, B TEME WJIM TEKCTE MUChbMa yKasbiBaeTrca Kypc, ®UO obyuaromierocs, JUCUUIUIMHA,
TeMa, IO KOTOpOH BbIMOJNHEHA paboTel. OTnenbHBIE NpaKTUYecKue paboThl MOTYT ObITh

MPOBEpPEHBl  MpernojaBaTesieM  HEMOCPEeACTBEHHO B ayauTtopuu. Jlng — 3akperuieHus
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IIPUOOPETEHHBIX 3HAHUM, YMEHUH M HaBBIKOB, /Ul Pa3BUTHUs CIIOCOOHOCTEH K caMOOOYYEHUIO B
JUCLUILIMHE MPEAyCMOTPEHA CaMOCTOSITENIbHAs padoTa.

Jlnsg  3akpersieHuss NPUOOPETEHHBIX 3HAHWM, YMEHMH M HaBBIKOB, JJISl Pa3BUTHS
CHocoOHOCTEM K CcaMOOOY4YEeHHI0 B JUCLMIUIMHE IPEeIyCMOTPEHAa CaMOCTOsITeNbHas paborta.
CamocrosTenbHas paboTa MOKET BBINOJHATHCS OOydYalOUIMMCSA JIOMAa WIH B ayJUTOPHUAX
AkazneMuu, CIEUHaJbHO OTBEIEHHBIX JJIs CAMOCTOATEIbHOM pabOThl M  OCHAIEHHBIX
HEOOXOJMMBIM TEXHHYECKUM M MporpaMMmHbIM obecrneuenueM, nocrynom k OHMOC u DOBC.
ITonroroBka K JIeKIMAM, K MPAKTUYECKUM 3aHATUAM C IMOCICAYIOIIMM YYacTUEM B YCTHOM
Olpoce MpEeAroaraeT: CUCTEeMAaTHYECKOE YTEHHWE KOHCIEKTOB JIEKUMH, Y4eOHMKOB U
HCTOYHUKOB JONOJHUTEIBHON JTUTEPATYPhl; aHATUTHIECKYIO 00pabOTKy, COCTAaBJICHUE TAOIUIl U
CXEeM JUIsl CHUCTEMaTH3aluy H3Yy4YEHHOrO0 MarepHualia; OTBEThl HAa KOHTPOJIbHBIE BOIIPOCHI U
COCTaBJIEHUE IUIaHA W/WIM TE€3UCOB OTBETOB, JOPAOOTKY M BBINOJIHEHUE MPAKTUYECKUX paloT.
Koncynpranuu mnpenogaBarens IO  BBIIOJHEHHIO  CaMOCTOSITEIbHOHM  paboOThl  MOTYT
OCYIIECTBIISATHCS MOCPEICTBOM ACHHXPOHHOIO (31ekTpoHHas mnouyta, JMOC) u CHHXPOHHOIO
(zoom, cetn) KOMMYHHMKAIIMOHHOTO B3aUMOJICHCTBUS IO MPEABAPUTEILHON JIOTOBOPEHHOCTH C
npernojiaBareneM. BblnonHseMble NpakTH4YecKue padoThl SBISIOTCA 3JIEMEHTaMU TEKYILEro
KOHTPOJISI ¥ OLICHUBAIOTCS NIPENIOIaBATEIIEM.

Jl1s BHINOJTHEHUS MPAKTUYECKUX 3aJlaHUi M CaMOCTOSATENbHONW paboThl (IOArOTOBKA K
YCTHOMY OIpOCy, J0pabOTKa U BBHINOJHEHHE MPAKTUYECKUX 3a/JlaHui, BbIIOJHEHHE
WH/IMBU/YaJIbHOTO TBOPUYECKOTO 3a/laHUsl) MO JaHHON AMCUUIUIMHE B JOMAIHUX YCJIOBHUSX (32
npenenamMu AxkazeMun) oOydaronieMmycst He0OX0AUM MEePCOHANBHBIM KOMIbIOTEp (TUIAHILET) U
nporpammHubiid maker Microsoft Office ne mmxke 10 Bepcum. Takke mis Gosiee TIyOOKOTO
OCBOEHHUS BO3MOXHOCTEH NPOrpaMMHBIX TPOAYKTOB, OOydyarolu[uMecsi CKauuBalOT U
UHCTAUTUPYIOT Ha JOMAIlHMX KOMIIBIOTEpPAaX YKa3aHHOE B JaHHOW paloueil mporpamme
cBoboaHO pactpoctpansemoe 10 c¢ caiita mpouzBoauTENSI.

DopMOI TPOMEKYTOUHOTO KOHTPOJISI BHICTYIIAET 3a4YET C OLEHKOM, KOTOPBII TPOBOAUTCS

B (hopMe YCTHOTO OTBETA HA TEOPETUUYECKUI BOMPOC U BHIIIOJHEHUS MPAKTUYECKOTO 3aJaHUS.
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