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1. OBIIAA UH®OPMALIUA

PaGowas mnporpamma gucummuinHbl «l{udpoBoit aHanMM3 JAHHBIX» COCTaBIEHAa B
COOTBETCTBUM C TpeOoBaHUAMH (eJepaabHOr0 ToCyJapCTBEHHOTr0 00pa3oBaTeNbHOTO CTaHAapTa
BBICIIIETO OOpa3oBaHus — OakayiaBpuar 1o HampasiieHuto moAroToBku 09.03.03 «IlpuknagHas
UHPOPMATHKA», YTBEP)KJICHHOTO NpHKa3oM MuHHcTepcTBa 00pa3oBaHMs M Hayku Poccuiickoif
Oenepamu 19.09.2017 Ne922 (¢ u3meHeHusiMH W jaonosHeHussMu ot 26.11.2020, 08.02.2021,
19.07.2022, 27.02.2023), u y4ebHoro miaHa HampabieHus noAarotoBku 09.03.03 «IIpuknamnas
uHpopmatuka», npoduis «lIpuknagHas mHbopMaTuka B UU(POBON SKOHOMHKE» (Tporpamma
OakanaBpuaTa).

Tpynoemkocts nuctmrminabl: 3 3ET / 108 akageMudyeckux 4acoB, B TOM 4ucie: 48 4acoB
KOHTaKTHOU paboThl 1 60 9acoB caMOCTOSITEIIFHOU PAaOOTHI O0YJAFOIIIXCS.

Pacnpenesienne 4acoB TUCUMIIIMHBI IO CeMeCTPaM U BHAaM 3aHATHH (110 y4eOHOMY IUIaHY)

KosmvecTBO 4yacos
Buj yue6Hoii padoTbI Beero 1o Cemectpn
y4eOHOMY
naany 1 |2 |3 |4 5 6 (7|8
KonrakTHas padora (Bcero): 48 48
B TOM YHCIIE:
Jlexnuu 12 12
[IpakTrueckue 3aHATUA 32 32
KoHTpoas camocTosTenbHON paboThI 4 4
(KCP)
CamocrosiTesibHasi padoTa (Bcero): 60 60
Buasl npomeskyTrouHoii arrectanum | 3a4ér ¢ 3auér ¢
(3auém c oyenkoti) OIleHKO¥i OIICHKOM
OBIIIAS Yacel: 108 180
TPYA0E€MKOCTh ]
JUCIHMILIMHBI: 3au. en.: 3 3
2. HEJIM U 3AJAYU JUCHUTTJIUHBI
Leab IUCHUIUIMHBI - OCBOCHHE COBPEMEHHBIX HWHCTPYMEHTOB CcOOpa, MOATOTOBKH,

0o0paboTKM ¥ aHajgW3a OOJNBIIMX OOBEMOB PA3HOPOIHBIX JaHHBIX. [IOMCK ONTHMAILHOTO
YOPaBJIEHYECKOIO pEUIeHHs M €ero IpOrHO3UpOBaHUs, (OPMUPOBAHHE Y OOyYaroIIUXCS
CHOCOOHOCTEH MPUMEHEHHMS MOJYUYCHHBIX 3HAHHUM I pelIeHUs TPOo(eCCHOHANIBHBIX 3a/1a4.
3amauyu JMCHUILINHBI:
e [lo3HaKOMHTH OOYYAIOIIMXCSI C OCHOBHBIMH XapaKTEePUCTHKAMU OOJIBIINX JaHHBIX U
criocod0aMu MX aHaIn3a;

e Pa3BUTH HaBBIKH CTAaTHCTHUECCKOTO aHaJIn3a, MOCTPOCHUA PEIrPCCCUOHHBIX 3aBI/ICI/IMOCTeI7I;



e CdopmupoBarh y 00ydaronuxcsi KOMIETEHIIMN B 00JIACTH BU3YyAIH3AIIUN «OOJIBIITNX
TAHHBIX);
e Jlatp mpencraBieHre 00 aHaiu3e OOJBIIMX JAHHBIX C MOMOIIBIO CIEHUATH3UPOBAHHBIX
oubmmorexk Python (NumPy&Pandas, Matpiotlib u Seaborn), a Tak ke HHCTPYMEHTOB
Microsoft ms camocTositennbHON Ou3Hec-ananutuku (Power BI).
3. MECTO JUCIIMII/IMHBI B YYEBHOM IIJIAHE

VYuebnas mucuuiuinHa «LludpoBoll aHanM3 NaHHBIX» OTHOCUTCA K AMCLUIUIMHAM YacTH
bnoka 1. Jucuumumasl (Moxyn), GOpMHUPYEMON YHacCTHUKaMH 00pa3oBaTEIbHBIX OTHOIICHUH. Eé
u3ydyeHue Oazupyercs Ha MaTepuane, moiaydeHHoM B muctumiunHax «l{udposoe obecrneuenue
npodeccuoHaIbHON JesTeNnbHOCTH», «Teopus 06a3 maHHBIX», «MeETOAbl aHadM3a MPEIMETHBIX
obmacreit», «TexHomorus paspabotku OOIl wHa Python». 3HaHus, yMeHHS H HaBBIKH,
npruoOpeTeHHbIE B pe3yJIbTaTe N3yUeHUs JaHHOW IUCIMIUIMHEL, OyIyT HEOOXOAMMBI TIPH W3yUEHUH
JuctUIMHBL «L {1 poBbie TEXHOIOTUH B YIIPABJICHUU IPEIIPUITHEM», ISl HAUCAHUS BBIITYCKHOM

KBaJTM(PHUKALMOHHOM pabOThI U BHINOJIHEHHS TPO(ECCUOHATLHON AEATEIbHOCTH B Oy IyIIIEM.

4. IIJNIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 11O JUCHUIIJIMHE JJI51
®OPMHUPOBAHUS KOMIETEHIUI OBYYAIOINXCS

Pesynbratel ocBOoeHHMS 00pa3oBaTeNbHON TPOrpaMMbl (KOMIETEHIIMH OOYJarOIIHXCS )
YCTaHABJIIMBAIOTCS B COOTBETCTBUU C (elepalibHbIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM 10 HaIlpaBJICHHUIO IIOATOTOBKHU )41 HpO(beCCI/IOHaJIBHBIMI/I CTaHJapTamu,
COOTBECTCTBYIOIIIMMU HpOCbCCCI/IOHaJ'IBHOI\/JI ACATCIIbHOCTU BBIITYCKHHKOB, 4 TAK)KC HAa OCHOBE aHAJIM3a
TpeboBaHUI paboTomaresiei, NPEIbSIBISIEMBIX K BBITyCKHHKAaM. [lmaHupyemble pe3ysbTaThl

O6yLIeHI/I$I 110 AHUCLMIIINHE (3HaHI/I$I, YMCHUNA, HaBBIKI/I) 00ecIeYnBaroT AOCTHIKCHUC PE3YJIbTATOB

OCBOEHHS 00pa30BaTEILHON MTPOrPaMMBI.

HIn¢p u Ha3BaHue NuaukaTopsl Ilnanupyemsle pe3y/ibTaThbl 00y4eHHs 10
KOMIIETCHIIUH KOMIIETCHIIUH AUCHHUIVINHE
IIK-1. Cnocoben [IK-1.1. IIpoBoaut 3HATE:
BBISIBIISITH oOciiezioBaHue ’
. - 0cOOEHHOCTH HAOOPOB JAHHBIX, HAKOTJICHHBIX
MH(GOpPMaLlMOHHbBIE OpraHM3alHi,
B OpraHH3aIusiX;
HOTPEeOHOCTH BBISBIISIET Vaers:
MOJIB30BaTENEN U nH(pOpMaLMOHHbBIE i
- OnpenensaTb UCTOYHMKHU JaHHBIX JJIS aHaIU3a
COCTaBIIAITh NOoTpeOHOCTH
. U CHOCOOBI MX MOJIy4EHHUS; MPeoOpa3oBbIBATH
TEXHUYECKOE 0JIb30BaTeNe,
JTAaHHBIE K HY>)KHOMY BHJy U opmary;
3a/laHue Ha HCIIOJIB3YS
Baagersn:
pa3paboTKy nudpoBbie
. - HaBbIKAMU HMMIIOpPTAa JAHHBIX U3 Pa3IMYHBIX
UH(POPMALMOHHON WHCTPYMEHTHI cOopa
HUCTOYHUKOB;
CUCTEMBI JTAHHBIX
IIK-1.3. IlpoBoaut | 3HaTh:
00paboTKy TaHHBIX - cheppl  mMpUMEHEHHMs]  MUHCTPYMEHTOB M
3aKa3yuKa HajacTpoek Excel m O6mbnmorex Python s
(opranuzanun) M(pOBOTO aHATKM3a JaHHBIX B OpPraHU3aIliH;
CpelcTBaMu YmMmers:
HUGPOBOro aHANIU3a | - CTPYKTYpUpPOBaTh JaHHBIE, IOJy4YE€HHBIE OT
3aKa34MKa;




Baagers:
- HaBBIKaMU npeoOpa3oBaHus JAHHBIX
3aKa34yrKa K Hy>)KHOMY BHIY U (opMarTy.

IIK-2. Cnocoben
IIPOEKTUPOBATH
MH(pOpPMallMOHHbBIE
CUCTEMBI

[K-2.2.
PazpabatsiBaeT
MOJIEITh
UH(GOPMALMOHHOM
CHCTEMBI

3HaTh:

- creuuduky padbOThl pPa3HBIX AHATUTHUYECKHX
CPE/ICTB, HHCTPYMEHTOB U HaJICTPOEK;

- METOOJIOTUIO OpraHU3AlMH AHATUTHYECKHUX

MIPOEKTOB
YMerTh:

- c03/1aBaTh TAOJUYHBIC U TPaPUIECKUE MOICIIH
nu BBISABJIIATH CKpI:ITLIe 3HaHWA, KOTOpLIe
MOTYT MIPUBECTH K JeWCTBEHHBIM
pe3ynbTaram;

Baanern:

-——HaBBIKaMH paboTHI ¢ HafacTpolikamu MS Excel
u Oubmmorekamu Python s permeHus

[1IK-2.4. TIpoBoaut
aHaJIU3 phIHKA
IpOrpaMMHO-
TEXHUYECKUX
CpeZCTB B
uudpoBoii cpene u
OCYILECTBIISET
BBIOOD CpenCTB [is
pa3paboTKu
MH(OPMaLMOHHBIX
cucTeM

npo(ecCHOHANBHBIX  3a/1a4, CBSI3aHHBIX C
AaHAJIM30M JAHHBIX.

3HaTh:

- COBpPEMEHHBIE  CpEACTBAa  CTATUCTUYECKOTO

aHaJIM3a JaHHBIX, BO3MOXKHOCTH U OCHOBHbBIE
UHCTpyMeHThl aHanmu3a B MS Excel u ero
HAJCTPOEK;  MporpaMmy JJisg  CO3JaHus
VHTEPAKTUBHBIX OTUY€TOB Power BI,
crienMaan3upoBanHbie 6nbanoreku Python;
YmMmers:

- TPOBOAUTH CpaBHUTEIbHBIN aHaIIN3
IIPOrPaMMHBIX PEIICHUN Ul aHAJIM3a JaHHBIX;
BBIOMPATh MHCTPYMEHTHI IU(GPOBOTO aHAIN3a,
COOTBETCTBYIOIIIME NIOCTABJIEHHOM 3a/1a4e

Baanern:

- HaBbIKaMU BbIOOpa ONTHMAaJIbHOTO
IIPOrPaMMHOI0  PEIIEHUs s IPOBEACHUS
aHaJM3a  JaHHBIX B  COOTBETCTBUM  C
NIOJIyYEHHBIM 3a/IaHUEM.




5. CTPYKTYPA U OFBEM JIUCHUIIJINHBI

CemecTp u3ydeHnusi: S

Buabl yueOHoii padboThI IIpomexyTo
dopmupy
Pazien KonraktHas pa6ora (B yacax) CamocrosiTesibHasi padoTa qyHas Dopmbl eMBIE
MBI
’ BCEro KCP (¢opMbI Opranusanuu | aTTecTallus | TeKYIIEro
MOYJIb B . KOMIIeTeH
JIeKIH | MPaKTH4ecKu | (MPONOpPUHOH qacax CaMOCTOSITe/ILHOI B Yyacax KOHTPOJIA -
i X aJIbHO TeMaM) padoThI
. N3yuenune [IpoBepka
Tema 1. Texnonorusa Big Data u Y POBEp
. 1 TEOPETUYECKOTO BBIIOJTHCHHUS I1K-1.1
001acTh €€ mpUMEHEeHHUs .
MaTepuaia 3a/laHui
N3yuenne
Tema 2. bubnuotexu Python, TEOPETUYECKOTO [IpoBepka IK-1.3
paboTta ¢ JTaHHBIMH 1 1 4 6 MaTepuaia, 1opadoTka BoimosiHeHust | [1K-2.2
BbruncienusmMu: NumPy&Pandas MPAKTUYECKUX 3aJJaHUM, 3aJaHui [IK-2.4
MOATOTOBKA K TECTY
N3yuenue
Tema 3. bubnuorexku Python nns TEOPETHYECKOTO [IpoBepka [1K-1.3
BU3yalU3alMy JaHHbIX: Matpiotlib 1 4 6 MmaTepuaia, 1opadoTka BeimostHeHust | [1K-2.2
u Seaborn MPAKTUYECKUX 3aJJaHU, 3aJaHuH I1IK-2.4
MOATOTOBKA K TECTY
N3yuenue
Tema 4. AHanu3 JaHHBIX Y
TEOPETUYECKOIO
cpencTBaMu UIbTpaK. AHAIHU3 1 4 I1K-2.2
- 6 Marepuania, 10padoTka - Tect
JTAHHBIX CPEACTBAMH CBOJHBIX o I1IK-2.4
MPAaKTUYECKUX 3a/IaHUH,
Ta0JINII
MOATOTOBKA K TECTY
YcrHbIi
N3yuenue
Tema 5. [Iporno3upoBanue ompoc,
TEOPETUYECKOTO [K-2.2
pe3yJIbTaTOB JIEATENBHOCTH C 1 2 - 6 - MpOBEpPKa
Marepuania, 10paboTka [1K-2.4
MOMOILBIO CLIEHAPUEB . BBITIOJTHCHHSI
MPaKTUYECKUX 3aJIlaHUN .
3a/laHui
Tema 6. [Iporno3zupoBanue N3yuenue TpoBepka
pe3yJIbTAaTOB AEATEIBHOCTH C TEOPETUYECKOTO [1K-2.2
1 2 - 6 - BBITIOJIHEHHUS
MOMOIIIBIO TOJ00pa MmapameTpa u Marepuania, 10paboTka S [IK-2.4
MTOMCKA PEIICHHS MPaKTUYECKUX 3aJIlaHUN
Tema 7. BoisBieHue 1 2 - 6 N3yuenue - IIposepka ITK-1.1
CYIIECTBYIOIINX BPEMEHHBIX TEOPETUYECKOT O BbinosiHeHMs | 11K-2.2
TEHJICHIMIA U KOPPEISIIIMOHHBIX MaTepuaia, 1opaboTka 3alaHUN I1K-2.4




3aBUCHMOCTEH MPaKTUYECKHUX 3aJIaHUN
N3yuenue
T 8. P Pivot TEO eznquKoro Hposepia MK-1.3
Ma 8. r Pivot: Mmonenb
c owe Ot. MoAe 1 4 6 p BBIIIOJTHEHHUS [1IK-2.2
nanHbIX B Excel MaTepuaia, 1opadoTka B —
MPAKTUYECKUX 3aJIaHUN
N3yuenne
IIpoBepka
Tema 9. Power Query: 3arpy3ka u TEOPETUIECKOTO
BBITIOJTHSHUS IIK-1.3
HOpMaJIU3aIUs JaHHBIX U3 2 4 6 MaTepuaia, 10padoTka N
. o 3aJIaHui, IIK-2.2
pa3nuuHbIX (ailioB MPAKTUYECKUX 3aJaHHiH, TecT
MOATOTOBKA K TECTY
H3ydeHue
Tema 10. Busyanuzamusi JaHHBIX U Y [IpoBepka
N TEOPETUYECKOT O IK-1.3
cocTapieHue oT4€ToB B Power BI 2 6 6 BBITIOJIHCHUS
MaTepHualla, BHIITOJIHEHNE . I1IK-2.2
Desktop 3aJaHUNA
TBOPYECKOTO 3aJIaHUs
N IloaroroBka k
dopma MpoOMEKyTOUHON .
. N - - 6 IIPOMEKYTOUYHON - -
aTTecTaluu (3a4€T C OLIEHKON)
aTTeCTalllHU
12 32 60

Hroro

108




6. COAEPXAHMUE JUCIHHUITIINHbI

Tema 1. Texnosnorus Big Data u o6s1acTh eé npuMeHeHus1

3HakoMcTBO ¢ moHstTHeM Big Data u ero mpumeHneHueM. 3HAKOMCTBO C METOJaMM H
sTanamMu paboThl C JAaHHBIMH. PaccMOTpeHHe NMepCreKTUBBI Pa3BUTHA PBIHKA, MPEMSATCTBUS U

Oapbepbl. AHAJIN3 OOJIBIINX JAHHBIX.

Tema 2. bu6auorexku Python, padora ¢ nanubivMu U BeryucjaeHussMu: NumPy&Pandas

Beirpyska, coxpaHeHue, HUCCIEIOBAHHE JAHHBIX WM IPOBEACHUE C HUMH PA3IMYHBIX

MaHHUITYJISAIUH Tpu oMoty 6ubauorek Python Pandas u Numpy.

Tema 3. bubimorexu Python nns Busyanuzannu nannbix: Matpiotlib u Seaborn

[Toctpoenue paznuuHbIX TUIIOB rpadukoB ¢ momouisio Python Ha mpumepe Gubanorex

JUIsL BU3yalu3aluy AaHHbeIX Matpiotlib u Seaborn.

Tema 4. Anaau3 AAaHHBIX CpeACTBAMH (1)I/IJILTpaIII/II/I. Ananu3 AAaHHBIX CpeaACTBAMHU CBOAHBLIX

TA0JIUIL

[Ipumenenne aBTOPUIBTPAa M pacIIUpPEHHOrO (UIBTpa ISl BBHIOOPKH JAHHBIX W3
00JbIIMX TAaONMIl U pacyeTa UTOTOBBIX BEJIMYMH; MOCTPOCHUE YCIOBUH NJSl PaCUIMPEHHOTrO
¢wibTpa. CBOHBIE TAOIUIBI, HA3HAYCHUE U BO3MOXKHOCTHU, IPUMEHEHHE CBOJIHBIX TaOJIUI] JUIS
BBIOOPKU JTaHHBIX U3 OOJIBIIMX TAOJMIl U MOABEJCHUS UTOTOB 110 HUM, MOCTPOCHHE CBOJHBIX
TaOJMUIl N0 JaHHBIM M3 HECKOJbKMX KHUT. lIpuMeHeHue CBOAHBIX TaOmUI W (QuiabTpamuu B

OTIBITHO-3KCIEPUMEHTAIbHON padoTe.

Tema 5. IlporHo3upoBaHue pe3yJIbTATOB I€ATEJILHOCTH ¢ MIOMOLIbIO CLIEHAPHEB

Mopens ananmsa «Yto-Ecnaw». IIporno3upoBaHue, WHCTPYMEHTBHI IPOrHO3UPOBAHMS.
IIpuembl paboOTBI €O CLiEHapUsMH, BO3MOXXKHOCTH HCIIOJIb30BaHMs CLIEHapUeB MJIs aHaju3a
JAHHBIX ¥ MPOTHO3UPOBAHUS pe3ybTaToB. OcOOEHHOCTH paboThl CLIEHApUEB C PA3HOTUITHBIMU

JaHHBbIMU.

Tema 6. IlpornozupoBanue pe3yabTaTOB /1eSITeIbHOCTH C IOMONILIO NOAOOPA MapaMeTpa u
MOUCKA pPeleHus

Pacuer maTemMaTHYeCKHMX  BBIPQKEHUH C  TOMOINBIO  MOAOOpa  MMapaMeTpoB.
[Iporuo3zupoBaHue pe3yJbTaTOB HUCCIEAOBAaHUS C MOMOLIBIO MOMCKaA penieHus. Bo3mokHOCTH

AAHHBIX UHCTPYMCHTOB IJI aHAJIM3a JAHHBIX U IIPOTHO3UPOBAHUA PE3YJILTATOB UCCIICAOBAHU.



Tema 7. BbisiBJIeHHE CYHIECTBYHOIIUX BPEMEHHBIX TeHJeHUuil u KOpPECJIIIIHOHHBIX

3aBUCUMOCTEH

I'paduueckuii ananm3a MJaHHBIX M €ro pojib B MPEACTABICHUU PE3yJbTATOB
uccienoBanus. JluarpaMmbl Kak MOIIHBIA MEXaHU3M OTOOpaKEHMsI SMIIMPUUYECKUX JIaHHBIX U
pE3yJIbTaTOB MCCIEAOBAaHUSA B HAIVIIIHOM BUAE. BO3MOXHOCTM M3MEHEHHUS IuarpamMm IOJ
3aJla4M UCCIEA0BaHUsA. AHAIN3 BPEMEHHBIX 3aBUCUMOCTEN € IOCTPOCHUEM JIMHUNA TPEHAOB Kak
MHCTPYMEHTOB IIPOTHO3UPOBAHUS PE3YyJbTaTOB MCCIENOBaHUNA. KoppensuuoHHBIM aHaIu3
JAHHBIX M €r0 POJib B aHAINM3€ SIMIMPUYECKUX JaHHBIX. Pacuer kos¢dduurenta koppeasiuuu u
ero uHrepnperanus. ['padpudeckuii crnoco0 omnpeneseHusl CyLIECTBYIOIUX KOPPEJSLUOHHBIX

3aBHCUMOCTEM C IOMOIIBIO KOpPCIINUOHHOTO ITOJIA.

Tema 8. Power Pivot: mogean 1annbix B Excel

38.pr31(3. JaHHBIC B MOJCJIb JaHHBIX PowerPivot U3 BHEIIHMX HCTOYHHKOB. COSI[aHI/IC
CBsI3CH MCKOY Ta6JII/II_IaMI/I B MOJCIIN JaHHBIX. Brinmonnenue aHanusza u MOACIIUPOBAHUA JaHHBIX

¢ oMoIeK PowerPivot.

Tema 9. Power Query: 3arpy3ka 1 HOpMaJIu3alus JaHHBIX U3 Pa3Jn4HbIX GailioB

3arpy3ka JAaHHBIX W3 Pa3IMYHBIX MCTOYHHMKOB. YTIPaBJICHHUE BBIIPY3KAMU pE3yJIbTaTOB
3anpocoB. [IpeoOpazoBanue gaHHBIE K HY>XKHOMY BHAY U ¢dopMmaTy. BolnmonHeHue pa3iuyHbIX
TpancopMalMii C UCXOAHBIMU JaHHBIMU JUIS TIOJYYEHHs] HOPMHUPOBAHHBIX TaOJIHII.
Bremmonnenue omnepauuii ¢ paznuuHbIMU 3anpocamu. Co3fgaHue anroputMa KOHCOJUIALMU

JAHHBIX U3 PA3HBIX HCTOYHUKOB C MPEOOpa30BaHUEM CTPYKTYPbI IaHHBIX.

Tema 10. Buzyaiam3zanus nanubix B Power BI Desktop

3arpy3ka u mpeoOpazoBanue nanHbix B Power BI Desktop u3 BHENIHWX WCTOYHHMKOB,
KoHconuaupoBanue naHHbIE U3 Pa3HBIX HCTOYHUKOB. OCYIIECTBICHNE MOACITUPOBAHUS JaHHBIX.
[TocTpoeHre OTYETOB pA3NUYHBIX BUIOB BU3yalW3allMd W WX HacTpoiika. lMcmonp3zoBaHue
ycioBHOTO (opmarupoBaHusi B TaOnuIax © JAuarpaMMax. l[IpuMeHeHwWe pa3iIruHBIX
HHCTPYMCHTOB JJId J€TajlM3allid W HCCICOAOBAHHA JTaHHBIX. Hcnonp3oBanne 1maHenun
«AHAIMTUKW» JIUIS aHAJIM3a JaHHBIX W JUIA TporHo3upoBaHus. Co3JaHHe TOJIb30BaTENILCKOM

TEMBI OTYCTOB AJIA (I)OpMaTI/IPOBaHI/IH B COOTBCTCTBUU C NIPCABABIIICMBIMU Tpe60BaHI/I$IMI/I.

7. CAMOCTOATEJIBHAA PABOTA OBYYAIOIIIUXCA
B pamkax naHHON y4eOHOM JUCHMILIMHBI 00y4YaroIIMecs BBIIOIHAIOT CAMOCTOSITENbHYIO
paboTy B BHIE M3Y4YEHUS TEOPETUYECKOIO MaTepuala, BBIIOJHEHHUS WHIMBHYaJIbHOIO

TBOPYECKOI'O 3aJaHuss W IIOATI'OTOBKH K HpOMeX(YTOQHOfI aTTCCTalluH. CamocTosTepHas



BHEayJUTOpHas paboTa BKIIIOYAET B ceOsl:

— paboTy C JEKIUMOHHBIM MaTepHajJoM B paMKax IMOATOTOBKH K YCTHBIM ONpOCaM M
TecTam;

— J0paboTKa MPAaKTUYECKUX 3a/1aHuil;

— MOJTOTOBKA K MPAKTUYECKUM 3aJaHUSM;

— BBINIOJIHEHUE UHIUBUYaJIbHOTO TBOPYECKOTO 3aJaHMUS;

— TMOATOTOBKA K MPOMEKYTOYHON aTTeCTallUu.

[loaroroBka K yCTHBIM OIpocaM IpPEAINONAracT: CUCTEMATUUYECKOE UYTEHHE KOHCIIEKTOB
JIeKIHiA, y9eOHUKOB ¥ MCTOYHHUKOB JIOTIOJHUTEIHHOHN JINTEPaTyphl; aHATTUTUYECKYI0 00paboTKy
nH(bOpMallMK, COCTAaBJICHHWE TaOMUI] M CXeM JUIsl CUCTEeMaTH3alui HM3yYeHHOro MaTepuaa;
COCTaBJICHHE IUIaHA W/UJIM T€3UCOB OTBETOB.

CamocrosrenbHass paboTa MOXKET BBIIOJIHATHECS OOYYAIONIMMUCS B ayJUTOPHUSIX
AxaneMuy, CHEIHMaIbHO OTBEIEHHBIX JUISI CaMOCTOATENBHOM pPabOTBI M  OCHAIICHHBIX
HEOOXOAMMBIM TEXHUYECKUM U MPOrpaMMHBIM obecrieuenrneM, goctynom Kk DMOC u OBC, wm
noma. [IpoBepka pe3ynbTaToOB BBIOJHEHUS MPAKTUYECKUX 33/JaHUI OCYILIECTBISETCS BO BpeMs

YacoB, BBIICJICHHBIX Ha KOHTPOJIb CAMOCTOATENBbHOM paboTsl oOyuatonuxcs (KCP).

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
[Ipy wn3ydeHuM NaHHON AMCHMIUIMHBI HCIOJB3YIOTCS CIeIylolue 00pa3oBaTeibHbIe

TCXHOJIOTHH:

Buna oopazoBaresibHOM ®opma npoBeieHUs
TEXHOJIOTHH 3aHATHS

Tema 3auarusa




Tema 1. Texnomorust Big Data u

Tpaouyuonnas

. Jlexyus
o0acTh €€ mpUMEHEHUs MexXHoN02Us.
Tema 2. bubnuotexu Python,
paboTa ¢ TaHHBIMHU U Tpaouyuonnas Jlexyus
BBIYMCIICHUSIMHU: MexXHON02UsL IIpakmuueckoe 3anamue
NumPy&Pandas
Tema 3. budnuoreku Python s
Y a Tpaouyuonnas Jlexyus
BU3YaJIH3aIH TaHHBIX:
o MexXHON02Us. IIpakmuueckoe 3anamue
Matpiotlib u Seaborn
Tema 4. AHanu3 JaHHBIX
cpeacTBaMu (UIbTPAIUH. Tpaouyuonnas Jlexyus
AHali3 TaHHBIX CPEJICTBAMHU MexXHON02Us. Ilpakmuueckoe 3anamue
CBOJHBIX TaOJIUIL
Tema 5. [Iporno3zupoBanue
P P Tpaouyuonnas Jlexyus
pe3yIbTATOB JIESTEILHOCTH C
MexXHON02US. IIpakmuueckoe 3anamue
MTOMOIIBIO CIICHAPHEB
Tema 6. [Iporno3upoBanue
pe3yIbTaTOB JAESTEIHOCTH C Tpaouyuonnas Jlexyus
MTOMOIIIBIO TI0/100pa MapameTpa u MexXHON02Us. IIpakmuueckoe 3anamue
TOVCKa PeIICHUS
Tema 7. BoisiBienue
CYILECTBYIOIIHUX BPEMEHHBIX Tpaouyuonnas Jlexyus
TEHJEHUUN U KOPPEISALUOHHBIX MexXHON02Us. IIpakmuueckoe 3anamue
3aBUCHUMOCTEN
Tema 8. Power Pivot: Moelb Tpaouyuonnas Jlexyus
nanabIx B Excel MEexXHoA02Us Ipakmuueckoe 3ansamue
Tema 9. Power Query: 3arpyska
Query Py Tpaouyuonnas Jlexyus
Y HOpMaJTM3aIys JaHHBIX U3
. MexHON02Us. Ilpakmuueckoe 3anamue
pas3IMYHBIX (HaIoB
Tpaouyuonnas Jlexyus
MexHON02Us. Ilpakmuueckoe 3anamue

Tema 10. Buzyanuzaiusi TaHHBIX
B Power BI Desktop

Texnonoeus npoekmHozo
0OyueHus

Hnousuoyanvnoe meopuecrkoe
3a0aHue

9. TEKYIIHUA KOHTPOJIb YCIIEBAEMOCTH U IIPOMEXYTOUYHAS
ATTECTALIMA ITO AMCIUITJIMHE

9.1. ®opMBbI KOHTPOJISI IO TUCIHUTILINHE

Texymmii koHTpoJb. B mporecce u3ydeHuss yuyeOHON MUCHUILUIMHBI OOyYaroIIUncs

BBIITOJHACT MPAKTUYCCKUC W HWHAWBUAYAJIBHOC TBOPYCCKOC 3aJaHHC, YYACTBYCT B YCTHBIX

TCOPCTUUCCKHUX OITpOCaxX MU TECTax. PGSYJ'II)TaTI)I BBITIOJTHCHHUA SaﬂaHI/Iﬁ SABIAKOTCA OCHOBaAHHUEM

JUTSI BBICTABJICHUS OIICHOK TEKYIIEro KOHTPOJISA M0 JaHHOW y4eOHOW AucHMIUIMHE. BhImoiHeHne

BCEX 3aJlaHMN SBISETCS 00s13aTeNIbHBIM 1 BCEX 06yqa10m1/1xc51.

OObyuaromumecs,

BBIIIOJIHUBIIINE B HOJIHOM OOBEME BCE MPAKTHYCCKUC, THAUBHUAYAJIbHOC TBOPYCCKOC 3adaHUA U

TECTBI, HE IOIYCKAIOTCS K cjaue 3a4eTa ¢ OLIEHKOMH 110 JaHHOH y4eOHO! TUCLMITIMHE.




IIpome:xyTounass arrectaums. J[1s KOHTpPOJsS YCBOEHHUS OOYy4YalOIMMUCS JaHHON
JUCLMILTAHBI Y4€OHBIM IIJIAHOM IIPETyCMOTPEH 3a4€T C OLIEHKON, KOTOPBIN IPOBOASTCS B popme
YCTHOT'O OTBETA HA TEOPETUYECKUI BOIPOC U BBIIIOJHEHMS IPAKTUYECKOTO 3a/1aHUs.

9.2. OuneHouHble MaTepHaabl (OLEHOYHBIC CpeACTBAa) VI TEKYILIero KOHTPOJS
yCIeBaeMOCTH H MPOMEKYTOYHOM aTTecTAlMHU 110 AMCHMILIMHE

Tekymmii KOHTPOJIb

IIpuMepHBbIi epeYyeHb TeM HHAUBUAYAJIbHBIX TBOPYECKHUX 3aIaHUM:

JUis BBINOJIHEHUST MHIMBHyaJbHOI'O TBOPUYECKOTO 33/JaHUsl OOYyYaroIIUCs COBMECTHO C
MperoaaBaTesieM BBIOMpAeT MPOeKT (TeMy) B chepe aHAIMTUKUA C HUCIOIh30BAaHHEM METOJIOB
o0pa®oTku OonpmIMX JaHHBIX (MHCTpyMeHT aHanuTuku Power BI). [lpumepsr Tem
IIPEICTaBICHBI HIKE:

. Cucrema oOHapyKeHUs1 aHOMAJIBHOTO MOBECHUS (DUHAHCOBBIX PHIHKOB
. Cucrema npezacka3zaHusi KpEAUTHOTO pUCKa

. Cucrema npezacka3zaHusi pucka pa3BUTHS pakKa IpyJu

. Cucrema npenckaszanus yucna JTII u mect ux nokanuzauuu

. OI_ICHKa SMOLIMOHAILHOM OKpacCKu COO6HICHI/II>'I B COII. CCTAX

1
2
3
4
5
6. Cucrema knaccuukanuu JOKyMEHTOB (110 001aCTsIM)
7. Pexomennauus GpuibMoB
8. PexoMeHmanus pecTopaHoB
9. JupeKT-MapKEeTUHT
10. Ananu3 u BU3yalu3alus COLMATILHON CETH

IIpumepHbIii NepevyeHb BONPOCOB K YCTHOMY ONPOCY MO TeMe S:
1. Ha xakoii Bkiiaake HaxoauTcs [{ucneruep ciuieHapueB
2. Kakue hopMaTbl MOXKHO UCTIOIB30BATh MPH 3aMOJIHEHUU OKHA «3HAYCHHUS STYeeK
CLIEHApUEB»
Kax 3amutuTh clieHapuii OT BO3MOXKHBIX U3MEHEHHIA?
Bo3MoxHO 1 00BETMHUTH JIBa CIICHAPUS B OJIUH?

Kakue BHU/JIBI OTYETOB 110 CIHCHAPpHUIO MOKHO HOHy‘lI/ITB?

VYkaxwure Bce criocoOsl nporuozupoBanus B Excel

O

Uro Takoe nuHUS TpeHaa?
IIpuMepHBIH NepeyeHb BONPOCOB K TECTY 1O TeMe 4:
1. ®yHKuMs, MO3BOJIAIONIAS IOCUUTATH JOII0 OTHOCUTEIBHOTO UTOTO MO CTPOKE MIIH CTOJIOLY
Ha3bIBAETCH. ..
2. YnobHoe rpaguueckoe NpeCcTaBIeHNe HUHTEPAKTUBHBIX (PUIBTPOB OTUETA JIsl CBOJHOU
TaOJIULIBI MU TUarpaMMBbl 3TO — ...

3. Cpes npexacraBiser U3 ceds ...



10.

1.

A S

10.

Jlnst coznanust cpesa TeKyIlel CBOJIHOM TaOIMIIbl HYKHO BBIIIOJHUTH CIAEAYIOLIYIO LIETIOUKY
JIECUCTBUIL:

[Tpu BbIZEIEHUH WM CHATHH C SJIEMEHTOB Cpe3a B CBOAHOM Talmiuie OyyT
oToOpaXkaTbes. . .

K orpanudeHussM CBOAHBIX TaOIUIl OTHOCATCS. . .

Yro BepHET QyHKIUS BEPTUKAIBHO IPOCMOTPA HA PUCYHKE (PUCYHOK BBINA/Ia€T COTJIACHO
BapUaHTY)

Kakwue ToBapsl OyAyT Ha 9KpaHe Ipu MPUMEHEHUHU PACHIUPEHHOTO (PUIBTPa ¢ JaHHBIM
ycioBueM? (PUCYHOK BBINAAAET COTVIACHO BAPUAHTY)

Ecnu Mb1 X0THM ¢ TOMOTIIBIO aBTOMUITBTPA TIOTYYUTh CAMBIN JOPOTOM 3aKa3, KaKyIo
KOMaH/y MblI JOJDKHBI BRIOpaTh?

Kakoii Tun npaBuia ycIoBHOTO (pOpMATHPOBAHUS ClIEyeT IPUMEHUTh, YTOOBI MTOTYYHUTh
MIPUMEHEHUE 1IBETHBIX 3HAYKOB?

Kaxoit aciekT qaHHBIX OBbUT BbIICNICH HA HHOOIUHUAK? (PUCYHOK BBITIAZAET COTJIACHO

BapHUaHTY)

IIpuMepHBIi epeYeHb BONPOCOB K TECTY MO TeMe 9:

. Kakoii Habop neiicTBuil HEOOXOAMMO BBITIOIHUTD IS IPE0OPa30BaHUs JaHHBIX COTTIACHO

PUCYHKY? (PUCYHOK BBIIIA/Ia€T COIVIACHO BapUaHTY)

. Kaxoii s3bIK0BOM cTaHIApT HY’KHO BBIOPATH JJI1 M3MEHEHUS TUIA JaHHBIX B CTOJIOLE C

natamu?

. C nmomorrsio kakoii komauabl Power Query MoxHO coOpaTh JaHHBIE U3 JBYX TaOIUIl B

oany?

B kakom BHIe MOKHO BEpHYTh pe3ynbTarhl 3anpoca Power Query B Excel?

. Kako#t mar HyxHO 106aBuTh B 3ampoc Power Query, 4To0bI aThl KOPPEKTHO

pacro3HaBaiuch Ipu 0OHOBJICHHUH 3aMpoca Ha JII0OOM KOMITbIOTepE HE3aBUCHUMO OT
pPETMOHANIBHBIX HACTPOEK?

Kax na ocHoBanuu 3ampoca Power Query co3nath CBOIHYIO TaOIHIly?

Kaxkue tune Tabmui Bo3Bpamiaet pynakuus Excel. CurrentWorkbook()?

Urto mpoun3oia€T ¢ TaHHBIMU CBOJHOM TaONHIIBI TIOCe 0OHOBIEHH 3anmpoca Power Query?
Ha HoBOM sHcTe ObLIa MOCTpOEHa KOHCOIMIUPOBaHHAs Ta0IMIIa HA OCHOBAHUHU 33 TaOIuI] C
CO3JITaHUEM CBSI3U C UCXOJHBIMH JaHHBIMU. UTO IPOU3BOUIET, €CIIM B KAKIYIO U3 UCXOTHBIX
Tabnui OyayT mo6aBiieHb! emié 1mo 3 3anmucu?

Kakas komaHaa npeobpa3yer AMHAMUUYECKYO TaOJIUIy B OOBIYHBIN ana3oH sueek?



1.
12.
13.

14.
15.

16.
17.
18.

19.

20.
21.

22.

23.

24.

IIpoMe:kyToOuHAasl aTTECTALUSA
IIpumepHbIii nepeyeHb BONMPOCOB /IS MOATOTOBKHU K 32a4eTy ¢ OLIEHKOI:

bubnnorexa Python Numpy: coctaB, 0coO€HHOCTH IPHMEHEHUSL.
bubnuorexka Python Matplotlib: cocraB, ocoOeHHOCTH NpUMEHEHHsS AJIs BU3yalIW3alluu
JTAHHBIX.
CraTucTHUECKHEe METO/IbI aHATTN3A.
KoppenaumoHHblii aHanu3 JaHHBIX: Ha3HAYCHUE, BO3MOXKHOCTH, OOJIACTH TNPUMEHEHUS,
CYLIECTBYIOIIME POrPaMMHbBIE CPE/ICTBA.
CraTucTHYECKUE METO/IBI TPOTHO3UPOBAHHS.
Cuenapun: Ha3HAYCHUE, TOPSAIOK OCTPOCHUS, IPUMEHEHNE B HAYYHBIX HCCIICJOBAHUSX.
[lomck pemeHus:: Ha3HAYCHME, MOPSJIOK MOCTPOEHHS, TNPHUMEHEHHWE B HAyYHBIX
UCCIIEIOBAaHMSIX.
[Tonbop mapameTpa: Ha3HaYeHHE, TOPSJIOK TOCTPOCHUS, NPUMEHEHHE B HAyYHBIX
HCCIICJOBAaHMSAX.

Koncomumanus JaHHBIX.

. CBO)IHBIG Ta6J'II/II_U>I, HUX POJIb B YIIPABJIICHUU JAaHHBIMH, IOPAJOK IMOCTPOCHUS, ITOABOAUMBIC

UTOTH, TIOCTPOCHUE CBOJHBIX TaOJIHIl HA OCHOBE HECKOJIBKHX 3JICKTPOHHBIX KHUT.
Ocob6ennoctu ananu3a ky6a nanueix OLAP B cBomnbix Tabmumax Excel.

I'padmyeckuii aHamu3 JaHHBIX U €r0 POJIb B MIPEACTABICHUH PE3yJIbTaTOB UCCIEIOBAHUS.
JmarpamMmbl Kak MOITHBIA MEXaHU3M OTOOpaKeHUs CTATUCTUUYECKUX JaHHBIX U PE3YyIbTaTOB
JIESITEJIbBHOCTH B HAaIJIITHOM BHJIE, CPEACTBO IIPOBECHUS CPABHUTEIIBHOIO aHAIN3A.

AHann3 BpeMEHHBIX 3aBUCUMOCTEN: IOCTPOCHUEM BPEMEHHBIX JUarpaMM, JUHUN TPEHJIOB.
[IpoBeneHne KOPpENSIIIMOHHOTO aHalu3a JaHHBIX IpaUuecKuM CrocoOOM, MOCTPOEHHUE
KOPPEJSIIMOHHOTO T10JIs1, OIPEEIIEHUE JOCTOBEPHOCTHU IOJyYEHHOI'O pE3yJIbTara.

CpenctBa punbTpanuu JaHHBIX, aBTOQUIBTP U PACIIMPEHHBIA QUIBTP.

[Taker ananuza MS Excel 1 ero Bo3Mo>kHOCTH.

[Tpuniuner moctpoenuss Dashboard. Bunmbr Dashboard m ux xapakrepuctuku. Cerka
Dashboard. YpoBuu uadopmaruu.

Ocobennoctu 1 Bo3MoxkHOCTH PowerPivot. YrpaBieHne MOIETBIO U CO3/IaHUE CBSI3CH.
Co3znanue BBIYUCISIEMBIX CTOJIONOB ¢ ucnosib3oBanueM DA X-dopmyir.

PowerPivot: cBs3u Mex 1y TabIUIIaMH.

TpaHncpopmanuu UCXOAHBIX JTAHHBIX JAJIS [OJYyYEHHs HOPMHUPOBAHHBIX TaOJIMIl C OMOILBIO
Power Query.

3ampocsl B Power Query: cTpykTypa 3ampoca, HpOCTble INpeoOpa3oBaHMs B 3arpoce,
3arpysKa pe3yJibTaTa, OOHOBJIEHHE 3aIpoca.

Konconumanus JaHHBIX U3 pa3HbIX HCTOYHUKOB ¢ moMolbio Power Query.



25. Ocob6ennoctn u npuHimn padotsl Power Bl Desktop (monyueHue naHHBIX, CO3JaHUC H
yIpaBlieHUE CBA3IMHU, MOJICIMPOBAHKUE JaHHBIX B TaOJIMIIAX )

26. Busyanmzanus qanasix B otuérax Power BI Desktop.

27. UHcTpyMeHTHI aHanu3a 1aHHbIX B oTyetax Power BI Desktop.

28. HUcnonw3oBanue TeM otuetoB Power BI Desktop.

[Topsimok mpoBeAeHHS TEKYIIEro KOHTPOJIS YCIEBAaeMOCTH M MPOMEKYTOUHOMN
aTTecTalluy 1O JaucuuIinHe Juisi uHBanuaoB v jguu ¢ OB3 mpegycmorpen Ilonoxenuem o

TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXKYTOUHON aTTECTALIUU 00YyHaIOIUXCSL.

10. PECYPCHAS COCTABJISAIOIASA

Jlis mpoBeneHHsI 3aHATHM JEKIMOHHOTO TUINA IO JAHHOM IMCUUIUIMHE HCHOJb3YIOTCS
y4eOHble ayAMTOPUH C Meaua-obopynoBaHHeM (TPOEKTOp, HKpaH, HOYTOYK) M y4eOHOH
MeOebIo.

Jns mpoBeneHHs 3aHATHUH CEMHHApPCKOTO TuHa (TMPAKTUYECKUX 3aHATHI) 1O JaHHOU
JUCLUMIUIMHE UCIOJIB3YIOTCS KOMIIBIOTEpPHbIE KJIACChl, OCHAILICHHBIE KOMIIBIOTEpAaMH C
HEOOXOIUMBIM NPOTPAMMHBIM OOecreueHHeM W JOCTynoM B HHTEpHET W DIEKTPOHHYIO
MHPOPMALMOHHO-00Pa30BaTEIEHYIO CPENly By3a.

Jdns  camocToATenbHON  paboOThl  OOYdYaIOIIMXCS  UCIONB3YeTCsl  TOMEUICHUE Ui
CaMOCTOSITENIbHOM paboThl 00yyaromuXxcs, OCHALIEHHOE KOMIIBIOTEPaMU C HEOOXOAMMBIM
IPOTPAaMMHBIM 00€CIICYeHHEeM M JIOCTynoM B WHTEpHET M 3JIEKTPOHHYI0 HH(OPMAIOHHO-
o0pa3oBaTenbHYIO Cpeay By3a.

Jns mpoBedeHUS KOHTPOJS CAaMOCTOSATENBHOM paboThl MO JAaHHOW UCHUIUIMHE
UCTIOJIb3YIOTCSI KOMITBIOTEPHBIE KJIAaCChl, OCHAILIEHHBIE KOMIIBIOTEpAaMH € JOCTYHOM B MHTepHET
¥ HEOOXOJMMBIM MPOTPAMMHBIM 00€CIICUEHUEM.

s mpoBeieHnsT TEKYIIEero KOHTPOJIS YCIEBAEMOCTH M IMPOMEKYTOYHOH aTTECTAIlMH 10
JTaHHOM JTUCHIUIUIMHE HCIIOIB3YIOTCSI KOMITBIOTEPHBIE KIJIACCHI, OCHALCHHBIC KOMIBIOTEPAMH C
noctynoM B lHTepHET 1 HEOOXOAMMBIM ITPOrPaMMHBIM 00€CIICUCHUEM.

Hepeqeﬂb JIMIEH3UOHHOTI'0 IMporpaMmmMHOro o0ecrneyeHUus

Ne
u/n HaumenoBanme Tun pecypca
1| Microsoft Office Cy6uunensuonnsiii gorosop AO «CodrJlaiin
Tpeitn» Ne /131 ot 10.07.2020. Cpoxk neiictBus
D) ‘ ‘ JIOTOBOPA M JIUIIEH3UH - 0€CCPOUHBIi (JIMIIEH3HOHHOE
Microsoft Windows cornamenue Microsoft - Open Value Subscription
ns pemennii Education Solutions NeV8265046)
3 Antusupyc Kacnepckoro 10 Cy6munensuonnsiii forosop AO «CodtJlaitn
it Windows Workstations Tpeitmy gorosop Ne291/Tr ot 28.12.2021, cpok




(Kaspersky Endpoint Security
1u1st OM3Heca — CTaHIap THBIH
Russian Edition,
OTEYECTBEHHOTO
IIPOU3BOJICTBA)

nerctBus norosopa a0 11.02.2024 (250-499 Node 2
year Educational Renewal License)

Ilepeyens cBO0OAHO pacnIpoCTPaHSIEeMOro NPOrPaMMHOI0 o0ecniedeHust

— bpaysepsl Yandex, Google Chrome;

— Foxit Reader — Russian — GecmiiaTHoe MpUKIATHOE MPOrpaMMHOE OOCCTICUCHHE IS
MIPOCMOTpA IEKTPOHHBIX JTOKyMEHTOB B cTanfapte PDF;

— IDLE Python — unTerpupoBanHas cpeia pa3paboTku 1 o0yueHHs Ha si3bike Python

— Hancrpoiiku Excel (Power Query, Power Pivot), npunoxxeane Power BI Desktop.

B cootBerctBuu ¢ IlonmokeHHEeM O CO3JaHMU CIHEIHUATIBHBIX YCIOBHM JUIsI MHBAJIHJOB U
min ¢ OB3  wuHbopMammoHHO-TeXHONOrHYeckass 0a3a  0Opa3oBaTeNbHOTO  Ipolecca
npeaycMaTpUBaeT HCIIOJIb30BaHHE MaTepPHATBHO-TEXHHYECKHX CPEJICTB C YYETOM DPa3ITUIHBIX

HO30JI0THiT nHBaIuaoB u jguil ¢ OB3.

11. JUTEPATYPA

11.1 OcHoBHas IUTEpaTYpa:

e Tun KouunuyecTBo
Bbubauorpaduyeckoe onucaHue B
I H3TaHUA
OudMoTeKe
Kozmos, A. YO. Cratuctnuecknii aHanu3 JaHHBIX B MS
Excel : yae6HOe mocobue / A.FO. Koznos, B.C. MxutapsiH,
B.®. [lIumos. — Mocksa : UTH®PA-M, 2021. — 320 c.

1. | — (Beicuiee oOpa3oBanue: bakanaspuar). — DOI yuebnoe IbC
10.12737/2842. - ISBN 978-5-16-004579-5. - Texer: mocobue | Snamym
371eKTpOoHHBbIN. - URL:
https://znanium.com/catalog/product/1684740
I'ob6apesa, . JI. busznec-ananutuka cpenctamu Excel :
yueonoe nocodue / S1.JI. 'obapesa, O.10. 'oponernkas,

A.B. 3omoraprok. — 3-e u3m., nepepad. U J0I. —

2. | Mocksa : Bygoscmﬁ VueGHHK: I/II)HIEDPA-M, 2021, 350 | YUconoe IbC
c. + Jlon. matepuansl [DnekTpoHHbIN pecypc;]. - ISBN nocotue 3naruyM
978-5-9558-0560-3. - TekcT : anexkTpoHHbId. - URL:
https://znanium.com/catalog/product/1668637

11.2. JonosiHuTEIbHAS JIUTEPATypa:

1. ®opwman, JI. Muoro mudp. Ananuz Gonpmmx naHHbIX npu nomomu Excel / ®opman /[1;
[Tep. c anrn. CokonoBoit A. - Mocksa :Anpnuaa [1abm., 2016. - 461 c. ISBN 978-5-9614-
5032-3. - Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/551044

2. Kynanues, A. I1. MeTonpl U cpecTBa KOMIUIEKCHOTO CTaTUCTUYECKOTO aHAjdW3a JIaHHBIX :

yuebHoe nocobue / A.Il. Kynanyes. — 5-e usa., nepepad. u non. — Mocksa : UHOPA-M,



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

3. Kapskun, M. U. TexHomoruu nporpaMMHpOBAaHUSI U KOMIBIOTEPHBIN MPAKTUKYM Ha SI3bIKE
Python : yuebnoe mocobue / M. U. Kapsikun, K. A. Barynesn, P. M. Muayxun ; FOxHbIi
dbenepanbablii  yHUBEpcUTeT. - PoctoB-Ha-/lony ; Tarampor : M3marensctBo HOkHOTO
dbenepanbHOrO yHUBepcutera, 2022. - 242 c¢. - ISBN 978-5-9275-4108-9. - Tekcr :
anexTpoHHbIi. - URL: https://znanium.com/catalog/product/2057604

4. borganos, E. Il. MHTemnexkTyanbHblii aHaNW3 AAHHBIX @ MPAKTUKYM JUIsl MarucTPaHTOB
HanpasieHuss  09.04.03  «lIpuknagnas  uHpopmatuka»  NpoQuib  HOATOTOBKU
«IHpopMallMOHHbIE CUCTEMBl M TEXHOJIOTMM KOpropaTHUBHOro ymnpasieHus» / E. I
bornanos. - Bousrorpan : ®I'bOY BO Bomrorpanckuii I'AY, 2019. - 112 c. - Teker :
anekrponnbii. - URL: https://znanium.com/catalog/product/1087885

5. IlporogbsikoHoB, A. B. Anroputmsl Data Science m ux mnpakTuyeckas peajnu3alus Ha
Python : yuebnoe moco6ue / A. B. IIpotonpskonos, I1. A. ITeutoB, B. E. CanoBHUKOB. -
Mockaa ; Bonoraa : Unadpa-Unxenepus, 2022. - 392 c. - ISBN 978-5-9729-1006-9. - Tekct
: anekTpoHHbIH. - URL: https://znanium.com/catalog/product/1902689

Iepunoauyeckue M31aHuA:
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12. METOJIUYECKUE YKA3AHMS JUISI OBYYAIOLUXCSI IO OCBOEHUIO
JUCLMILINHBI

Huctmnmaa  «l{udpoBoit  aHanmu3  gaHHBIX»  CIOCOOCTBYET (POPMHUPOBAHUIO Yy
oOyuaroluxcs npejacraBieHuit o TexHoiorun Big Data u cmocobax paboTsl ¢ Heil Ha mpumepe
CIeLMaAIM3UPOBaHHbIX  Oubinmorekax Python wu mporpamMueix mpoaykrax —Microsoft,
MPEIOCTABIISIONINX IHPOKHE BO3MOXKHOCTU JUIsi OW3HEcC-aHanmm3a M OOpabOTKH OOIBIINUX
00BEMOB TaHHBIX, (POpMUPYET y 00YHAOITUXCSI CHOCOOHOCTH MPUMEHEHHS TTOJIYYCHHBIX 3HAHUM
JUIS pelieHus: mpohecCuoHaIbHBIX 3a7au.

W3ydenune nucuMIuiMHbel Oazupyercs Ha 3HAHUAX, IPUOOPETEHHBIX OOYYAIOLUIMMUCS BO
BpeMs M3yYeHHUs] MAaTEeMaTUYECKUX M €CTECTBEHHOHAYYHBIX TUCLHUIUIMH, a TaKXe IUCLUUIUINH,
CBSI3aHHBIX C M3yYeHHEM HH()OPMAIMOHHBIX TEXHOJOTHHA M MeHekMeHTa. Ocoboe BHUMaHHE
IIPU [IPOXOKICHUH TUCIUIUIMHBI CJIEAyeT OOpaTUTh Ha 3HAHHE OCHOB f3bIKA IPOIPAMMHUPOBAHUS
Python u akTtyanusauuio ymeHuil paboTel ¢ 3neKTpoHHBIMU TaOimuuamu MS Excel — co3nanue
dbopmyn, nmpuMeHeHne Mactepa (pyHKIHIA, cO3JaHMe M HACTpoWKa mapamerpoB auarpamm. Ilo
UTOTaM BBITIOJHEHUSI TIPAKTHUECKUX 3aJaHU BaXKHBIM SIBIISIETCS. HE TOJBKO TOJTYYCHHE
HarJISITHOTO pe3ysibTata 00pabOTKM NaHHBIX, HO U YMEHHE JeJaTh BBIBOJBI IO MOJYyYEHHBIM
pe3yJbTaram.

OcBoenue 00y4aroImUMCs AUCIUILTHHBI TPEIOoIaraeT MOCEICHUE JCKIHiA, BHITIOTHEHUE
MPAaKTUYECKUX 3aJlaHWid TPEACTaBICHUE W OOCYXKICHUE Pe3yJbTATOB MPAKTHYECKOTO 3aJaHUs.
[lo gucuMmiauHe MNPOBOASATCS CJAEAYIOUIME BUIBI JICKIMMA: JIEKIUSA-TPE3CHTAUs — JICKIUS
MHPOPMALIMOHHOTO  XapakTepa,  Mpeamnosiararomas  OOBSCHEHUS  IpernojaBaTens ¢
WITIOCTPATUBHBIM HM3JI0O)KEHHEM MaTepualia; MHTEPaKTHBHAs JICKIHMS — JIEKLIUS, Ha KOTOPOH
M3yYaeMblii MaTepuan MpPEACTABISIOT OOydJalompecs B BHIE OTYETHBIX MPE3CHTAIMA C
MaTepuajaMi 1O TpoeKTHOMYy 3ananuto. CamocrositenbHas paboTa C TEOPETHUYECKUM
MaTepHaJIoM MO AUCLUUIUIMHE BKIIOYAET TAKXKe YTeHUE YUeOHUKOB U YUeOHBIX TOCOOUH.

BrimonneHHble MpakTUYecKre padoThl CIAIOTCS Ha MPOBEPKY MPETOIaBATEN0 OJHUM U3
CJICYIONINX CTIOCOOOB: COXPAHEHHE B JIEKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTEIHLHOM Cpejie,
OTIIpaBKa MPENoJaBaTeN0 Ha MOYTOBBIN suuK. [Ipu oTnpaBke mpernoiaBaTeio BBHIIOTHEHHON
paboTel MO MouTe oOydaroueMycst cienyer OOecHeuuTb JIHYHYI uaeHTuukanmoo. Kak
NpaBWIO, B TEME WM TEKCTE MHCbMa yKasbiBaeTcsi Kypc, PO olyuaromerocs, AUCHUILINHA,
TE€Ma, [0 KOTOpOH BbIMOJIHEHAa pPal0OThl. OTHENbHbIE MpaKTHUYEeCKUEe pPAOOTHl MOTYT OBIThH

ITPOBCPCHDbI mpenoagaBaTciieM HEIIOCPCACTBCHHO B AyJIUTOPHHU. I[J'IH 3aKpCILICHUA



IPUOOPETEHHBIX 3HAHUN, YMEHUI U HABBIKOB, /ISl Pa3BUTHUS CIIOCOOHOCTEN K CaMOOOYYEHHUIO B
JUCHUIUIMHE MPEyCMOTPEHAa CaMOCTOSITENIbHAs paboTa.

Js 3akperuieHus NpUOOPETEHHbIX 3HAHWM, YMEHMH W HAaBBIKOB, JJI Pa3BUTHUS
CIOCOOHOCTEM K CaMOOOYYEHHUIO B JUCLHUIUIMHE IPelyCMOTpeHa caMOCTOsTeNlbHas palorta.
CamocrosaTenbHas paboTa MOXET BBINOJIHATHCS OOYYAIOIIMMCS JIOMa WM B ayIUTOPHUSX
AkanemMuu, CHENUAIbHO OTBEICHHBIX [UISI CaMOCTOSITEIbHOM paboThl W OCHAIIEHHBIX
HEOOXOAMMBIM TEXHUYECKMM M TpPOrpaMMHBIM oOecniedeHueMm, aoctynom k DMOC u OBC.
IlonroroBka K JeKUMsAM, K IPAKTUYECKUM 3aHATHSAM C IOCIEAYIOIIUM YYacTHEM B YCTHOM
OIpOCe TMPENIOJaracT: CUCTEMAaTHUYECKOE YTEHHE KOHCIEKTOB JICKIWH, Y4YeOHMKOB U
HCTOYHUKOB JOIMOJIHUTEJIBHOM JIUTEPATypPhl; aHAIUTUYECKYIO 00pabOTKY, cOCTaBlieHUE TaOIHIl U
CXE€M UId CUCTEMATH3alMM M3Y4YEHHOIO MaTepuasa; OTBETbl Ha KOHTPOJIBHBIE BOIIPOCHI H
COCTaBJIEHHE IUIaHA W/WIU TE3UCOB OTBETOB, IOPAOOTKY M BBINOJHEHHE NMPAKTHUECKUX PabOT.
Koncynpranuu rmnpenojaBaTesis IO  BBINOJIHEHHIO  CaMOCTOSITEIBHOM — pabOThl  MOTYT
OCYIIECTBIISATHCS MOCPEICTBOM ACUHXPOHHOTO (As1ekTpoHHast noura, DMOC) U CUHXpPOHHOTO
(zoom, ceTn) KOMMYHHMKALIUOHHOTO B3aUMOJICHCTBUS 1O MPEIBAPUTEIBLHON TOTOBOPEHHOCTH C
npernojaBaTesaeM. BblNoiHseMble MNpPaKTHUECKUEe paOOThl SIBJISIOTCS 3JIEMEHTaMHU TEKYIIETo
KOHTPOJISI U OLICHUBAIOTCSI MPENI0IaBATEIIEM.

JUjis BBINOJIHEHUS MPAKTUYECKUX 3aJaHUil U CaMOCTOSITENIbHOM paboThl (IOArOTOBKA K
YCTHOMY OIpOCY, J0paboTKa M BBIIOJHEHME NPAKTUYECKUX 3aJaHUi, BBIIOJHEHHUE
MH/IMBUAYAIILHOTO TBOPYECKOIO 3a/laHus) 10 AAHHOW IUCIMIUIMHE B JIOMAILIHMX YCJIOBHAX (3a
npenenamMu AkaJeMuu) oOydaromeMycsi HEOOXOAUM TMEPCOHAIBHBIN KOMIBbIOTEp (IUIAHIIET) H
nporpamMMHubiii maker Microsoft Office ne nHmxe 10 Bepcun. Taxxke i Oosiee TiyOOKOTO
OCBOCHMS BO3MOXHOCTEH NPOrpaMMHBIX MPOAYKTOB, OOydarolMecs CKauuBalOT MU
MHCTANTUPYIOT Ha JIOMAalllHUX KOMIIBIOTEpax YKa3aHHOE B JaHHON paboueil mporpamme
cB0OoHO pactpoctpansemoe 110 c¢ caiita mpon3BoaUTEIS.

PopMOI IPOMEKYTOUHOTO KOHTPOJISL BBICTYIIAET 3a4ET C OLIEHKOU, KOTOPBIN MPOBOIUTCS

B (l)OpMC YCTHOI'O OTBETA Ha TGOpeTI/I‘IeCKI/Iﬁ BOIIPOC U BBIIIOJHCHUSA IPAKTUYCCKOI'O 3a1aHus.
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