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1. HammeHnoBaHue AUCIHUITINHBI
((I/IH(I)OpMaHHOHHble TEXHOJIOTUU OM3HEC-aHAJTUTHKI.

2. Ilepeuenn
NpOrpaMMblI

IUIAHUPYEMBbIX
C yKa3aHWeM HWHAUKATOPOB HX [OCTHKEHHS,

pe3yJibTATOB

0CBOCHUSI 00pa3oBaTeJILHOU

COOTHECCHHbBIX C

IVIAHMPYEMbIMH pe3yIbTaTaMU 00y4YeHUs M0 JMCHUILIMHE
B pesynbrare u3ydeHUs AUCHMIUIUHBI Y CTYAEHTOB JOJDKHBI OBITH CHOPMHPOBAHBI
CJIEYIOLIME KOMIICTCHLIUHN:

Tabmuma 1
Kon HaunmeHoBaHue Nuauxaropsbl Pe3yabTaThl 00yueHusi (yMeHUSs U
KOMIIe- KOMIIETCHIIUH JOCTHKCHUSA 3Haﬂl/lﬂ), COOTHECEHHbIE C
TEHIINHU KOMIICTCHIINH KOMHeTeHIII/IHMH/HHZ[HKaTOI)aMH
JOCTHIKCHUA KOMIICTCHINH
IKH-3 | Croco6HOCTH 1.ITpumensier 3HaTth:
MIPUMEHSATD AHAITMTHYECKUE — METOOJIOTHIO IO UCCIIEIOBAHHUIO
aHAJIUTHUYECKUE cucteMbl  paboTel  C JAHHBIX U BO3MOXKHOCTH
CUCTEMBbI Y | JaHHBIMHU. COBPEMEHHBIX aHATUTUYECKUX
KOHCYJIbTUPOBATh CHUCTEM.
o BOIIpOcaM YmMmers:
pa3paboTku u — TNPUMEHSATH UHCTPYMEHTBI
pasBUTHA COBPEMEHHBIX AHATIMTUYECKUX
AQHAJTUTHICCKUX CUCTEM JIsl HCCIIEJOBAHUS JITAHHBIX.
cucTeM PaboTel C | 2 TIpoBoaUT aHanus | 3HaTh:
JAaHHBIMH pbIHKAa AHAIMTHYCCKUX | — JIMHAMHUKY PBIHKA BEHIOPOB pPbIHKA
cUcTeM  paboThI c AHAIUTUYCCKUX CUCTEM pabOTHI C
JTAHHBIMHU. JTAaHHBIMHU.
Ymers:
— TMPOBOJUTH aHaIn3 pBIHKA
AQHAIUTUYECKUX CUCTEM pabOTHI C
JTAHHBIMU.
3.Koncynstupyer 1o | 3HaTh:
BOIIpOCaM  MPUMEHEHHUS | — TUIIOCHI U OTPAaHUYCHHS BEIYILIUX
AQHATUTUYECKUX CHCTEM AQHAIUTUYECKUX CUCTEM pabOThl C
paboThI C TaHHBIMH. JTAaHHBIMHU.
Ymers:
— KOHCYJIbTHPOBAaTh IO BONPOCAM
MPUMEHEHUS AHAITMTHYECKUX
cucTeM paboThI C TAHHBIMHU.
IIKH-6 CrocoOHOCTD 1.ITpoBoaut 3HaTh:
MPOBOJUTH obcnenoBanue — HauOoiee pacnpocTpaHeHHbBIS
Ou3Hec-aHaIN3 NpEeATIPUSITHS. OM3HEC-MOJIeNH, HCIOJIb3yeMbIE B
IPEAMETHOU yCIOBUSX TpaHcopmanuu 6u3Heca.
o0nactu Ymern:
— mpeajiaraTth albTEPHATUBHBIC
BapHaHTbl JJsi  OOOCHOBAHHOTO
BBIOOpa MOJENH uudpoBoi
CTpaTEeTUu NPEAIPUSITHS.




Kon
KoMIIe-
TeHIIMU

HaumenoBanne HNnankxaTopsl
KOMIIeTeHIIMH HOCTHKEHMS
KOMIIETeHLIMHT

PesyabTaThl 00yueHust (yMeHHS H
3HAHMS), COOTHECEHHBbIE ¢
KOMIIeTEeHIHAMU/ MHIUKATOPAMHU
JOCTHKEHHs KOMIIeTeHIMH

2 .BrsBiser

CUCTCMC.

noTpeOHOCTH u
dbopmupyer TpeOOoBaHUS
K MHPOPMAIMOHHOM

3HaTh:

— WUT-nangmadr COBPEMEHHBIX
KOMIIaHUH u BO3MOXKHOCTH
UH(POPMALIMOHHBIX CHCTEM.

Ymersn:

— (dopmupoBaTh TpeOOBaHUS K
UH(POPMALIMOHHOM CHUCTEME.

3.IIpoBoauT anaim3

3HATL:

pBIHKA U 1OJ — METOABl  IIPOBEIAECHUSA a”Hajnsa
TpeOOBaHMS IIpeaiaracT pBIHKA.

pewenus B oonactu UT, | Ymers:

IIPOBOAUT OLICHKY — MPOBOJIUTH OLIEHKY IPEIIOKEHHBIX
MPEII0KCHHBIX pEIICHU.

peleHun.

3.MecTO AMCHMIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmmbl

Huctumnuna «MHDOpManMOHHBIE TEXHOJIOTUH OW3HEC-aHATUTHKNY) OTHOCHUTCS K
obmedakynpTeTckoMy (IpeAnpOPUILHOMY) HUKITY JUCHUILUIMH YacTH, (OPMUPYEMO
y4acTHUKM oOpa3oBareibHbiX oTHomeHuil OIl  «udpoBas Tpanchopmanms
yrnpaBieHus: OwuszHecom» 1o HampaBieHuio mnoarotosku 38.03.05 - busnec-
uH(pOpMaTHKA.

4. O0beM IUCHUIJNHBI B 32YEeTHBIX ¢IMHUIAX U B aKaJeMHYEeCKHX 4acax ¢
BblJleJIeHHEM 00beMa ayAUTOPHOM (JIEKIIMH, CEMHUHAPBI) U CAMOCTOATEJIbHOM

padoThl 00yYaKOIMXCH
Tabmuia 2

Mo JMCHUIIJINHE

Buj yueoHoii padoThl Bcero

(B 3/ex. n 4yacax)

Cemectp 4
(B 3/ex. m yacax)

O01mas TpyA10eMKOCTh

MCIATITHHBI 53au.en.180 u. 180
Konumaxkmmnuas paboma-Ayoumopuoie 63 63
3auamus

Jlexyuu 34 34
Cemunapwi, npaxmuyecxue 3aHImusl 34 34
Camocmosamenvnas paboma 112 112

Bua texyiiero KoHTpost

KOHTpOJIbHast paboTa

KOHTpOJIbHAsA paboTa

By npomexyToO4HOM aTTecTalnun

9K3aMCH

JK3aMEH




5. Conep:kaHue AUCHUILIMHBI, CTPYKTYPHMPOBaHHOe MO TeMaMm (pas3aejgam)
AUCHMIUIMHBI ¢ YKa3aHMeM HMX 00beMOB (B aKaJeMHYeCKHX 4Yacax) U BHJIOB
Y4eOHBIX 3aHATHH

5.1. Cooepicanue oucyuniunul

Tema 1. Texuoaoruu OLAP

HNupopmanmoHHblit moaxoa K MoaenupoBannio. CrocoObl aHaIM3a JaHHBIX,
texHonorust Knowledge Discovery in Databases u Data Mining. O630p priHKa
uHpOpMaIMOHHO-aHanuTHYeckux cucreM: Bl-cuctempr, Data Science and
Machine-Learning Platforms. Maruueckue kBagpantst Gartner B oosacta Analytics
and Business Intelligence Platforms u Data Science and Machine-Learning
Platforms. CymecTByromue nporpamMmMubie perneHus gt OLAP-MonenupoBaHus.
Mmuoromepnsiii ananu3 — OLAP-ky6s! B atdhopme Loginom. Pemenue 3agau ETL
B 1wiarpopme Loginom: mnpoduiaMpoBaHHWEe JaHHBIX, IIOUCK JTyOJIMKATOB,
NpPOTUBOPEYH, (UKTUBHBIX JaHHBIX, OOpaOOTKa BBIOPOCOB U aHOMAJIUU.
[Tpumenenne OLAP npu pelieHnr aHATMTUYECKUX 3a/1ad: pa3BeAOYHBIN aHaAIN3,
UCCJIEIOBAHNUE JAHHBIX, AHAIUTUYECKAs] OTYETHOCTh, (PMHAHCOBBIN aHAIU3 U JIp. B
mwiatpopme Loginom. Beegenue B mapkeruHroByro aHanutuky. KPI u merpuku.
Cucrembl aHamMTHKH W cOop JnaHHbIX B Mmiatgopme Loginom. Metossl
CErMEHTAllMM KJIMEHTOB M ueneBor ayautopuu. Cuenapuu BbeinonHeHus ABC,
XYZ, ABC-XYZ, RFF, xoroptuslii ananu3 B matdopme Loginom.

Tema 2. MammmuHoe o0y4yenue Ha pPython

Meroauka CRISM-DM, OCHOBHbIE aJIrOpUTM MAIIMHHOTO OOYYEHUsS C
yunurteneM. IIpunoxeHuss Ha OCHOBE MAIIMHHOTO 00y4yeHus. JKU3HEHHBIA LHUKII
MalIMHHOTO 00yueHus. Buabl v anroputmsl 00yueHus. OLeHKA MOJIeNIeH, METPUKHU.
OOyuaromue, TECTOBblE M BaJUJAaLMOHHBIE MHOXECTBa, KpPOCC-BaJUAALIUS.
HccaenoBaTenbCKUi aHaIW3 JTaHHBIX, KJIACCOBBIM JMcOalaHC, OYMCTKA JAHHBIX U
MacIITaOUPOBAaHUE JIaHHBIX. ['paJueHTHBIH METOJ B MAIIMHHOM OOYYEHHUH.
OOyuenue U QpyHKUMS MOTEpb. MUHUMHU3ALUS MOTEPh: UTEPALUMOHHBIA MOAXO/.
['paaueHTHBIN CyCK, CTOXaCTUYECKUM TPAIMEHTHBIN CITYCK. [ palMeHTHBIN CITYCK C
JMHENHOU perpeccuent. Perynspusanus.

ANTOPUTMBI TOCTPOCHUS JEPEBBEB PEUICHUM, SBISIOMIMXCA OJHUM U3
HanOoJsiee 3P(HEKTUBHBIX MHCTPYMEHTOB HMHTEJUIEKTYaJIbHOIO aHajdu3a JAaHHBIX U
MPEACKA3aTEIbHOM  AHAJIUTUKH, KOTOPbIE  MO3BOJISIIOT  pellaTh  3a/adu
KJacCu(UKalMu W PEerpeccuu, KPUTEpUM paslelieHus: MNPUPOCT HH(Opmauw,
Jxunu. Anroputm C4.5. Anroputm CART. Komno3unuun anroputmoB. barrusr n
METOJ ClTy4yaitHbIX moanpoctpancTB. Random Forest, Extremely Randomized Trees.
CunbHble U ciabbie croporsl Random Forest. AdaBoost u rpagreHTHBINH OyCTHHT
HaJ pEIAlIIMMHU JIE€peBbsIMHU. PasznnuyHble UMINIEMEHTaUUMU T'PaAMEHTHOTO
Oyctunra. Ctpaterus crekuHra, gperiMBopku mammHHOro 00yueHus: XGBoost,
LightGBM, CatBoost, h2o0.ai, scikit-learn.  CpaBHUTEIbHBI  aHAIU3
IPOMBIIIIEHHBIX (PPEHMBOPKOB MAIIMHHOTO OOY4YE€HHs MO0 TOYHOCTH M BPEMEHHU



BBHITIOJIHCHUS. BBeieHUe B KITacTepHBINA aHAIU3, anropuTt™ k-means. Peanu3zanuu k-
means B pa3IMYHBIX (PEHMBOpPKaX MAaIIMHHOTO oOydeHwms. lcrmonbp3oBaHue
anroputT™a Apriori Ui BBISBJICHUS YaCTO BCTPECUAIOIIMXCS HAOOPOB DJIECMEHTOB M3
Habopa JTaHHBIX.

CBOWCTBa M JICKOMIIO3HUITUS BPEMEHHBIX PSAAOB. METObI MPOTHO3UPOBAHUS
BPEMEHHBIX PSIOB: MOJEIN aBTOPETPECCHUU U CKOJB3AIIETO CPEAHETO, MOJCTH
ARMA, ARIMA u SARIMA, npumenenue 6uommotexk XGBoost, PyCaret, Prophet
U TIIyOOKMX HEHUPOHHBIX CETEeH MJisi MPOTHO3UPOBAHUS BPEMEHHBIX PSIIOB.
ABTOMatnueckoe MammHHOe o0yudeHue (AutoML): ucnomb3oBanme AutoGluon,
AutoML H20.ai, FLAML AutoML for LightGBM, LAMA nns pemienus 3agad
KJIacCU(DUKAIMN U PETPECCUU HA CTPYKTYPHUPOBAHHBIX JTAHHBIX.

Tema 3. IlnargopMbl HAYKH 0 JAHHBIX U MAIIMHHOTO 00y4YeHUsl

WNunoBarmu u texuonorun H20.ai, 1 KNIME. Ilpumenenue Machine
learning u Deep learning mist pemenus 3amad Data Mining. KoHHEKTOpBI K CTEKY
uHppacTpykTypel Big Data. TlpeaukTuBHas aHamuTHKa: (HOPMHUPOBAHHE
MPOTHO30B. KJaccHU(pUKAIMI W pEerpeccus; KIACTepHBIM aHaln3; IIOMCK
aCCOIIMAaTUBHBIX TMPaBWJI M BBIABICHHE aHoManui. [yOokoe oOydeHune Ha
matdopmax H20.a1, KNIME, B3aumoneiictBue ¢ TensorFlow, Keras. Texnonoruu
AutoML H20.ai, KNIME. B3aumoneiicteue KNIME, Loginom ¢ Tableau u Power
Bl.

5.2. Yueono - memamuueckuit nian

Tabnuma 3
TpyaoeMKoCTb B 4acax
KonraxkTHas padora-AyauropHas DopMBI
HaumMmenoBanue P 6 y P p
No pa6ora CamocTo- TeKyLIero
TeMblI (pa3iesa)
n/n Bcero IIpakT. 1 ATeNbHAA KOHTPOJIA

JMCHHUIJIMHBI
O6mas | Jlekiuu | cemunapckue | Ppadora | ycnmeBaeMoCTH

3aHATHSA

1 |Tema 1. Ilnardopmsl
OM3HEeC-aHATTUTUKU u
HAYKH{ O JJAaHHBIX

Brimonnenne
50 20 10 10 30 WHIUBUIYab

HEIX 3aIaHUN

2 Tera 2 ML Brmmonnenue
c ¢l 80 28 14 14 52 1705911203701 A 00
oOyuenue Ha python .
HBIX 3aJaHUI
3 |Tema 3. Ilmardopmbr Brimosnnenue
Hayku o JjaHHeIx u| 50 20 10 10 30 WHIWBUIYab
MAIIHHHOTO 00yUeHUs HBIX 3aJaHUN
B nenxom no gucrmmmmae | 180 68 34 34 112 KontpombHas

paborta

Hroro 8%: 38 50 50 62

*00veM KOHMAaKmHoU pabomul 8 OYHO-3A0UHOU/3A0YHOU hopmax 06yUeHUs U UHOUBUOYATLHBIX YYEOHbIX NIAHAX
onpeoensiemcs coomeemcmsyowumy yueoHvimu nianamu. Temvl, pearuzyemvle 6 6ude KOHMAKMHOU pabomul,
onpeoensomcs npenooagamenem camoCmosmenbHo, UCX00s U3 YPOBHS UX CLOHCHOCHIU.
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5.3. Cooeporcanue cemunapoe, npakmuueckux 3aHAmMuil

Tabmura 4

HaunumenoBanue
TeM (pa3aesioB)
JTUCHHUIINHEI

IlepeyeHb BONPOCOB il 00CYKAEeHUS
HA CEMHHAPCKHUX, MPAKTHYECKHX
3aHATHUAX, PeKOMEHyeMble HCTOYHUKHU U3
pa3naesios 8, 9

DopMbI
NMPOBeAeHUs 3aHATHI

Tema 1:
Texuomornu OLAP

AHaTuTHYECKUE TEXHOJIOTHH
poccuiickoii iatgopmer Loginom:

1. ITogxnroueHne K UCTOYHUKAM

JMAHHBIX, OYMCTKAa W TpaHchopManus
JTAHHBIX.

2. Texuuueckue cpencrea OLAP,
bunbTpanus JaHHBIX B MHOTOMEPHBIX
Ky0ax JaHHBIX, CO3JaHHEC HOBBIX MeEp
(dpakroB), Texuomoruu drill-down, drill-up,
ad-hoc 3ampocsr.

3. ABC-XYZ, RFM, koroptHbIii aHaIU3
KJIMEHTCKUX JaHHBIX.

Buszyanuzanus pe3yIbTaTOB
MapKETUHTOBON M KIIMEHTCKOH aHAJIUTUKH,
pa3pab0OTKa  HMHTEPAKTUBHBIX  OTYETOB,
namoopaoB B miatdopmax Tableau Public,
Power BI:

1. Pemienue 3agau ETL: moakiroueHue K
WCTOYHUKAM JTaHHBIX, OYHMCTKA u
TpaHchopMaIus JaHHBIX, KOHCOJUIAITUS
JIAHHBIX, CO3IaHUE MOJCIN TaHHBIX.

3. BwusyanpHBII aHaNMM3  JIaHHBIX,
pazpaboTka  OTYETOB, JaIOOPAOB H
MH(POPMAIIMOHHBIX MMaHEIEH.

4, CropuTeIUIMHT,  OpraHu3aIus
COBMECTHOM paOOThI B 00JaYHBIX CpeJiax.

OcHoBHas nutepatypa: 1,2
JlomonmHUTEIBRHAS IUTEpaTypa: 3-5

BrinonHenue u 3amura
MPAKTUYECKUX 3aJaHUM

Tema 2:
MaiuHHOe
oOyuenue Ha Python

1. Pemenue 3amau ETL Ha pandas.

2. ABC-XYZ, RFM, koropTHbIi aHATH3
KJIIMCHTCKUX JIAHHBIX C TIOMOIIBIO
pandas.

3. Pemienue perpecCMOHHOM 3a7auu ¢
noMoIneo oubaroTeku scikit-learn.

4. CpaBuenue ¢peitmBopkoB XGBoost,
LightGBM, CatBoost, h20.ai, scikit-
learn Ha 3amavax KiaccupuKauu u
perpeccum.

5. Hcnonws3zoBanue anroputMa k-means
JUTSL pEIICHUS 3a/1a49¥ KJIaCTEPHOTO
aHaJIM3a.

BrinmonHenue u 3amura
MIPAKTUYECKUX
3aJJaHUM.




HaumenoBanue
TeM (pa3aesioB)
JUCIHIINHBI

IlepeyeHb BONPOCOB 111 00CYKAEeHUS
HA CEMHHAPCKHUX, MPAKTHYECKHX
3aHATHUAX, PeKOMEH/yeMble HCTOYHUKHU U3
pa3jaesios 8, 9

DopmbI
NMPOBeAeHUs 3aHATHI

6. CpaBHenue (ppeliMBOPKOB MAIIMHHOTO
o6yuenuss ARMA, ARIMA u SARIMA,
npumeHnenue oubnunorexk XGBoost,
PyCaret, Prophet u rmy6okux
HEUPOHHBIX CETEU NI
MPOTHO3UPOBAHUS BPEMEHHBIX PSIIOB.

7. Tlpumenenue GpeiiMBOPKOB
aBTOMATHU3UPOBAHHOTO MAIIMHHOTO
obyuenust AutoGluon, AutoML
H20.ai, FLAML AutoML for
LightGBM, LAMA nns pemenus 3agaq
KJIacCCU(UKALINN U PETPECCUU Ha
CTPYKTYPHPOBAHHBIX JaHHBIX.

OcHoBHas nuteparypa: 1,2
JlononauTenpHas nureparypa: 3,4,5

Tema 3:
[Tnardopmer HayKH
O JJAHHBIX U
MaIIUHHOTO
oOyueHus

Pemrenne 3amau  Data Mining mus
MIPUHATHSI B3BELICHHBIX OM3HEC-pEIIeHUI

— IpOrHo3upoBaHue  (IpeICKa3aHUE):

KJaccu(uKanus U perpeccus;

— KJIacTepu3alus;

— aHaNu3 OTKJIOHEHUH.
B Data Science and Machine-Learning
Platforms: H20.ai, KNIME, RapidMiner,
B3auMmocBs3b ¢ Scikit-learn, TensorFlow,
Keras.

OcHoBHas nutepatypa: 1, 2
JlononmHuTenbHas aureparypa: 3,4,5

Brinonnenue u
3alIUTa MPAKTUYECKUX
3aIaHui

6. IlepeyeHp y4eOHO-METOAUYECKOI0 O0eCeYeHU A AJ CAMOCTOATEJbHOM
padoThl 00YyYAOIMXCH MO TUCHHUIJIMHE
6.1. Ilepeuenv 60onpocos, OmeoOOUMBIX HA CAMOCHOAMENbHOE O0CE0EHUE
OUCYUNTIUHDBL, POPMBI 6HEAYOUMOPHOU CAMOCMOAMEAbHOU PADOmM bl

Tabmura 5

(pa3aesioB)
AUCHUITJINHBI

HaumeHnoBanue tem

IlepeyeHb BONIPOCOB, OTBOAUMBIX HA
CaMOCTOATEIbLHOE 0CBOEHHE

®DopMbl BHEAYIUTOPHOM
CaMOCTOSITeJILHOH PaboThl

OU3HEC-aHATUTUKA
HAYKH O JJAaHHBIX

Tema 1. Ilnardopmsl

Pa3paboTka mambopmaoB W TPOBENCHHE
BU3yabHOW aHanmuTHKH B Yandex Datalens:
1. IlogkmroueHne K HCTOYHUKAM

JaHHBIX, OYHCTKAa H  TpaHcopMmaIus
JTAHHBIX.

u

HN3ydyeHue MeToauyYecKux
MaTepuajioB MO TEeME B
JJICKTPOHHOM  BUJE W
PEKOMEHIYEMBIX Pa3/eiioB
OCHOBHOM "




HaumeHoBaHune TeM

(pasaeor) IlepeyeHb BONIPOCOB, OTBOAUMBIX HA Dopmbl BHeayIllfTOpHOifl
CaMoOCTOsITeIbHOE OCBOEHUE CaMOCTOSITEJbHOIl PadoThI
AUCHMILINHBI
2. Co3anue 1aTaceToB U YapTOB. JOTIOJTHUTEIHHOM
3. PazpabGoTka nambopaoB, BU3YAJIbHBIH|IUTEPATYpPbl, HUHTEPHET —
aHaJu3 JAHHBIX. HMCTOYHHKOB.
4. OpraHu3zaiysi COBMECTHOM paOOTHI. IToaroroBka Kk ceMruHapam

N3ydyeHue MeToguyecKkux
MaTepuajioB IO TEME B
ANEKTPOHHOM  BHAE U

OcobenHocTH eiiMmBopkoB  AUtOML:|pekoMeHIyeEMBIX Pa3IeioB
Tema 2. MammuHaHOE bp p p ay pas3n

FLAML; TPOT; Auto-sklearn. MammuaHO€E|0CHOBHOM 51
oOyuenne Ha python .
obyuenue ¢ Dask JIOIIOJIHUTEILHOMN
JUTEPATyphbl, UHTEPHET —
HCTOYHHUKOB.
ITonroroBka Kk ceMuHapam
Pemenune 3anau Data Mining: IToaroroBka K 3aHSATHSIM,
— TIPOrHO3UpOBaHUE (IIpeJICKa3aHue): |M3YyYCHHUE JIMTEPATYPHI 110
Tema 3. Ilnardopmsl
KJIaccu(UKaLus U Perpeccus; O6usHec-aHanu3y. Pemenue
HAyKHU HHBIX U .
ayk 0 Il6a — KJIacTepu3arysi; IMPAKTUYCCKON 3aaa4du I10
MAIIIMHHOTO 00yYeHH .
i — aHaJIMu3 OTKJIOHEHUII; OnsHec-aHaTHTHKE
B RapidMiner.

6.2. Ilepeuenv eonpocoe, 3a0anuii, mem 011 HOO20MOEKU K meKyujemy
KOHmMP o110
IIpumepnvle memwvi 011 KOHMPOILHOU PAOOMbL!

CryzneHTy B Ha4aJie ceMecTpa MpejyiaraeTcsi BbIopaTh Keic, Ha OCHOBE KOTOPOTO
pa3pabaThIBaThCS AHANMTUYCCKUM TPOEKT. JlJsg 3TOro MOXHO HCIOJb30BaTh
natacetbel ¢ Kaggle https://www.kaggle.com/datasets?search=customer,
coJieprKalllie KIMEHTCKUE AaHHble (Bcero 2466 paznuunbix Datasets).

Hanpumep:

Customer Personality Analysis.

Telco Customer Churn.

Shop Customer Data.

Customer Segmentation.

Mall Customer Segmentation Data.

Credit Card customers.

Starbucks Customer Survey.

Airlines Customer satisfaction.

Loan Prediction Based on Customer Behavior.

3aganue:

1. TlpoBecTn wuCCIEAOBATEIBCKUI aHalW3 JAHHBIX: MPABWIBHO MPOYUTAThH

JTAaHHBIC, BBHITIOJTHUTH MPEIBAPUTEIHHYIO 00paboTKa JaHHBIX (preprocessing),

CoNoakrwNE


https://www.kaggle.com/datasets?search=customer

paccMOTpeTh OMUCATENBHYIO CTATUCTUKY, BHU3YAIM3UPOBATH JIaHHbBIC,
BBIIBUHYTH TIPEIBAPUTEIHHBIC THITOTE3HI.

2. O0oratuth Jatacer, MpPOBeAsS KIMEHTCKYIO aHAJIMTUKY: BhIMOTHUTH ABC-
XYZ (RFM, xoropTHbplii) -aHaIu3, UCIONB3ysd OuOnmorexku Python wumum
AHATUTUICCKHE TIATPOPMBI.

3. Co3nath, 00y4YHTh, OIEHUTH MO METPUKAM KadyecTBa, OOBSICHUTH MOJEIU
MaITUHHOTO O0YYEHHMsI, CO3/IaTh MMPOTHO3 HA HOBBIX JaHHBIX.

Kpurepun OautbHOW OIEHKH PAa3IUYHBIX (OPM  TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH COJEPKATCS B COOTBETCTBYIOIIMX METOIUYECKUX PEKOMEHIALHSIX
kadenpsl Ou3HeC-UHPOPMATUKH.

7. ®OHJ OLEHOYHBIX CPEICTB AJIs NMPOBeJeHHs] NMPOMEKYTOUYHOH aTTeCTALUU
o0y4aromuxcs Mo TUCHUILIHHE

[lepeueHb KOMIIETEHIII TPEACTABIIEH B pa3zeie 2, KOTOPhI XapaKTepU3yeT
NepPEUCHb MIAHUPYEMBIX PE3yJIbTaTOB 00YUYEHUS MO AUCIHUILUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMU Pe3yJIbTaTaMU OCBOEHUSI 00pa30BaTEIbHOM MPOTPaMMBI.

Tunogvie KoHmpOIbHBIE 3A0AHUA UMW UHbIE MAMEPUATBl, HEOOX00UMbBle O071A OUEHKU
UHOUKAMOPOB 00CMUICEHUA KOMNEMEHUUIl, YMEeHUIl U 3HAHUIL

Tabnuia 6
HaumenoBanue Nuaukaropsl PesyabTarsl Tunosble KOHTPOJIbHbIE
KOMIIETEHI[HH JOCTHKEHUSI o0yuyeHusi (yMeHust 3aJaHus
KOMIIeTEeHIIU U M 3HAHMSA),
COOTHECEHHBIE C
KOMIIeTeHIIUSIM U/
HIMKATOPaMM
JOCTHKEHHS
KOMITETEHIIMH
INKH-3 1.Ilpumenser 3HaTh: 3aganue 1
CnocoOHOCTB aHATMTUYCCKHE —METO/IOJIOTHIO 110 OcyiectBure
MIPUMEHSTH CUCTEMBI PabOTBl C | HCCIIEOBAHUIO MIPOEKTUPOBAHKE
aHAIMTUYECKHE JIaHHBIMH. JIAHHBIX U anioopaoB,  OTPaKArOIIUX
CHCTEMBI u BO3MOXKHOCTH OCHOBHEIC MIEPCIEKTUBBI
KOHCYJBTHPOBATh TIO COBPEMEHHBIX CUCTEMBI COAJITaHCUPOBAHHBIX
BOIIpOCaM pPa3pabOTKU AHAJTUTHYECKHMX noka3zarenei 3 (HhEeKTUBHOCTH
" pa3BUTHS CHCTEM. " MOHUTOPUHT KPI
AHAIIMTUYECKUX Ymern: opranmzauun B Power BI
cucreM  paboOTBI € —IPUMEHSATh Desktop, Tableau Public, u
JIaHHBEIMH WHCTPYMEHTHI BHeJpuUTe uX B Jupyter
COBPEMEHHBIX Notebook.
AHATTUTUYIECKUX 3ananue 2
CUCTEM IJIs1 C03;[aﬁTe IIaHCIN
HCCIIEIOBAHUS MOHUTOPHUHTA KPI
JTAHHBIX. (hMHAHCOBBIX TIOKa3aTejeii B
o0nauHoi cimyx0e Power BI.
Ucnons3ys BCTPOCHHBIE
WHCTPYMEHTHI PaCUIMPEHHOMN
AHAIUTUKU MIPOBEIUTE
MIPOTHO3UPOBAHUE
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HaumenoBanne HNnankxaTopsl PesyabTarhl TunoBbie KOHTPOJIbHBbIE
KOMIIeTeHII U JOCTHKEHHSA o0yyeHus: (yMeHUst 3aiaHusA
KOMIIETEHIIUMN U 3HAHUA),
COOTHEeCEeHHbIe ¢
KOMIIEeTEeHIIUSIMH/HA
HAUKATOPaMH
JOCTHKEHUS
KOMIIETEHIIUHN
BPEMEHHBIX psAaoB
(hMHAHCOBBIX  ITOKa3aTeseH,
MIPOBEAUTE HUHTEPIPETAIUIO
MOJIYYCHHBIX PE3yJIbTaTOB.
2.IlpoBogur aHanu3 | 3HATH: 3ananue 1
pBIHKA —nuHamMuKy pbiHka | [IpoBenure aHamms Tekymiero
aHATIMTHIECKUX BCHIOPOB  PBIHKA | COCTOSIHUS pBIHKA
CHCTEM  pabOTBl  C | aHAJTMTHYECKUX AQHATUTHYECKHUX CUCTEM
JAHHBIMU. cucreM paboTel ¢ | pabOTBI c TTAHHBIMH,
JTAHHBIMHU. paccMmartpuBas OCHOBHBIC
YmMmern: KOMIIAHUA Ha POCCUHCKOM
~MPOBOAUTE aHanu3 | PHIHKE. Oxapakrepusyinre
pBIHKa TEHACHIIMA W HaIpaBICHUS
AHAJIUTUYECKUX Pa3BUTUA pbIHKA: UHTCTPpALlUA

cucteM paboTHl ¢
JaHHbIMU.

Bl-cuctem ¢ mHCTpyMEHTaMU

MAIIIHHOTO o0Oy4eHwus,
pa3paboTKka HMHCTPYMEHTOB
NPEIUKTUBHOW  AHAJIUTUKH,

sHeapenue Self-Service BI.
3ananue 2

IIpoBenuTe aHanU3 TEKyLIETO
COCTOSIHUSI MHUPOBOTO PBIHKA
Bl-cucrem (Business
Intelligence).
OxapakTtepusynre
TEHACHIMM W HaIpaBJICHUS
Pa3BUTHS PHIHKA: MHTETPALIUS
Bl-cuctem ¢ uaCTpyMEeHTaMu

MAIIIUHHOTO o0OydeHwus,
pa3paboTKka HHCTPYMEHTOB
NPEMKTUBHOW  aHaJIMTUKH,

sHeapenue Self-Service BI.

3.KoncynetHpyer mo
BOIIPOCaM
MIPUMCHCHUSA
AHATTUTUIECKUX
cucteM paboTel €
JaHHbIMU.

3HaTh:

—IUTIOCHI u
OTpaHUYCHHUSI
BEJYIINX
AHATTUTUIECKUX
cucteM paboTel C
JIAHHBIMU.

Ymern:
—KOHCYJIbTHPOBATh
1o BOIpOCaM
MIPUMEHEHUS
AHATTUTUIECKUX
cucreM paboTel ¢
JTAHHBIMHU.

Saganue 1
Hcnonp3yss MHCTPYMEHTHI U

TEXHOJIOTHH matdopm
Power BI u Knime
OCYIIIECTBUTE KOHCOJIUIAIINIO
JTAHHBIX 3 Pa3HbIX
WCTOYHUKOB, OYHCTKY U
npenoopaboTky JaHHBIX;
HCIIOJIB3YS CTaH/IapTHBIC
BHU3YaJIH3aIAN co3maiTe
AHAJTUTHYECKHI

HMHTEPAKTUBHBIM OTYET,
BBISIBUTE WHCAMTEL.

Pasmecture HUHTCPAKTHUBHOC
IMPUJIIOKCHHUC B 06.]'[31(6,
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HaumenoBanne HNnankxaTopsl PesyabTarhl TunoBbie KOHTPOJIbHBbIE
KOMIIeTeHII U JOCTHKEHHSA o0yyeHus: (yMeHUst 3aiaHusA
KOMIIETEHIIUMN U 3HAHUA),
COOTHECEHHbIE €
KOMIIEeTEeHIIUSIMH/HA
HAUKATOPaMH
JOCTHKEHHUS
KOMIETEHIINH
OpraHu3yiTe  COBMECTHYIO
paboTy BHYTPH KOMaH/IbI.
3aganue 2
st BBIOPaHHOTO
MIPETPUATHS BEISIBUTE
HEOOXOJUMBIX W3MCHEHUI B
OusHec-mporeccax,
OTIpeAeTUTe  MEPOIPHUATHS
aJanTanui yYeTHBIX CHCTEM
u U3MCHEHHE dhopm
OTYETHOCTH JUIS BHEIPCHUS
CHCTEM OH3HEC-aHAJIUTHKH,
pa3paboTarite CUCTEMBI
KJIFOYEBBIX noKaszaresnen
a¢hexkTrBHOCTH (KPD).
Pa3paboraiite mpemiokeHus
JUIA 3aKa3yhKa MO BBIOOPY
HaIpaBJICHUI HW3MEHEHUI
UT-nanmmadra
MIPEITPHUSITUS
ITKH-6 1.ITpoBoaut 3HATDL: Samaunne 1
CriocoOHOCTB o0cienoBanue —Hauboee Jltst BEIOPaHHOTO
MPOBOJUTE  OW3HEC- | IPEATPHUSATHSL. pactpocTpaHeHHble | MPEANPUATHS  ONPEAEIIHTE
aHaaM3  MPEIMETHOM OM3HEC-MOJIENH, 00J1aCTH, B KOTOPBIX MOTYT
obnactu HCITIOJIb3yEeMbIe B | OBITH HCTIONTb30BaHbBI
YCIOBHSIX CHCTEMBI KJ1acca BI.
Tpanchopmanuu Yxaxure BO3MOJXKHbBIC
ousHeca. HaIpPaBJICHUS WX BHEIPCHUS
YmeTh: 51 ad ekt oT ux
—Ipeiarathb HCIIOJIB30BaHUA
aJIbTCpHATUBHEBIE 3ananue 2
BapHAHTBHI as | s BBIOPAHHOTO
000CHOBAaHHOTO MPETPHUATHS MIPOBEANTE
BHGQpa Moaenu | KOHCYJIbTAallMIO 3aKa3duKa I10
1 poBoii Bonpocam paspabotku ETL-
CTpaTeruu nporenyp (u3BIIEUCHME,
IpeanpusThs. TpaHC(i)OpMaHI/ISI n 3arpyska
JTaHHBIX), peanuzanuu
CLICHApHUEB OYNCTKHU "
TpaHcOpMalud  JTaHHBIX,
NPOEKTUPOBaHUSA  Ju3aiiHa
AQHAIMTUYECKUX TIaHeNel B
COOTBETCTBUU co
CIICHAPUSIMU aHanm3a,
CIICIHAIbHBIMU
TpeOOBaHUAMHM  3aKa3yMKa,
BU3YaJIbHBIMHU

12




HaumenoBanne HNnankxaTopsl PesyabTarhl TunoBbie KOHTPOJIbHBbIE
KOMIIeTeHII U JOCTHKEHHSA o0yyeHus: (yMeHUst 3aiaHusA
KOMIIETEHIIUMN U 3HAHUA),
COOTHECEHHbBIE C
KOMIIEeTEeHIIUSIMH/HA
HAUKATOPaMH
JOCTHKEHHUS
KOMIETEHIINH
BO3MOXKHOCTSIMH BBIOpaHHOU
m1aThOpPMBI Oom3Hec-
AQHAJIUTUKY.
2 .BeisBusieT 3HaTh: 3ananue 1
MOTpeOHOCTH —UT-nanamadt Hcnons3yss MHCTPYMEHTHI U
thopmupyet COBPEMECHHBIX TEXHOJIOTHH maThopM
TpeOOBaHMS KOMITAHUH u | Power Bl u Knime,
“H(MOPMAITMOHHOM BO3MOYKHOCTH oubmmorexkn  python  ms
CUCTEME. “H(OPMAITMOHHBIX aHalm3a JTAHHBIX u
CUCTEM. MAIIMHHOTO o0yyeHus,
YmeTn: OCYIIIECTBUTE KOHCOJIUAALINIO
—(I)OpMI/IpOBaTL JAHHBIX nu3 Pa3HBIX
Tpe6OBaHI/IH K | AICTOYHUKOB, OYMCTKY H
nH(OPMAITMOHHOM peno6paboTKy JIAHHBIX;
CHUCTEME. WCTIONB3YS CTaH/apTHEIE
BHU3YyaJIU3aLHI co3nainTe
AHAJIUTUYECKUI
MHTEPaKTUBHbIN OTYET,
co3anTe MOJEJb
MAIIMHHOTO o0yyeHus,
BBISIBUTE WHCAUTHI.
PasmectuTe WHTEpaKTHBHOE
Mpujio)keHne B o0uake,
OpraHu3yHTE  COBMECTHYIO
paboTy BHYTpH KOMAaHIHI.
[Ipennoxure BapHaHT
M3MEHEHUs OM3HEeC-MOJeNH
MPETPUSITHS.
3amanue 2
s BBIOpaHHOTO
NPENNPUITHS  ONPEACIUTE
cocTaB nH(pOpMAITH,
KOTOPBIH cremxyer
aHAJIM3UPOBAThH JUTST
MOBBILIEHUS PPEKTUBHOCTH
ousHeca, BBISIBUTE

BO3MOKHOCTH TIO TTOTY9E€HHUIO
TpeOyeMbIX JIaHHBIX,
MIPOBEJUTE NPOEKTHPOBAHUE
LETIEBOM APXUTEKTYPBI
cucteM OuW3HEC-aHATMTHKH.
Pazpaboraiite npenioxeHus
IUIA 3aKa3zdvKa MO BBIOOPY
HanpaBjIeHUN W3MEHEHUI
NUT-nanamacdra
pEeNPHUATUS
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HaumenoBanne HNnankxaTopsl PesyabTarhl TunoBbie KOHTPOJIbHBbIE
KOMIETeHIIUH JOCTHIKEHHSI o0yyeHus: (yMeHUst 3aJaHusA
KOMIIETEHIIUMN U 3HAHUA),
COOTHECEHHbIE C
KOMIIEeTEeHIIUSIMH/HA

HIMKATOPaMH

JIOCTHKEHHSI

KOMIIETEHIIMH
3.ITpoBoaut anam3 3HaTh: 3ananue 1
pBIHKA U IO —METOIbI B Colab o0yunte wu
TpeOOBaHMS TIPOBEICHMS aHaIn3a | CPAaBHUBAThH MOJIeTTH
IPEe/JIaraeT peuleHus | phIHKa. MalIMHHOTO  OOydYeHus ¢
B obsactu UT, YMeTh: HCII0JIb30BaHUEM
MPOBOAUT OLIEHKY ~IIPOBOJIMTH OILIEHKY TEXHOJIOTHH AutoML
NPEIIOKEHHBIX HpeII0KEHHBIX (dpeiiMBOpKa h20-3
penIeHui. pelIeHuii. WCTIONB3YS ANTOPUTMBI

perpeccun,  TPaJMEHTHOTO

OyCTHHra, CIIy4allHOro Jeca
WM KCIOJIB3YS TUIAT(HOPMBI.
[IpoBecTn mporHo3upoBaHue
OTBETA JIyYllIEl MOJAEIM Ha
HOBBIX JaHHBbIX,
OCYIIECTBUTH  OIIGHKY U
00BbsICHEHHE MOJENH, IEIUION
MOJIENH

3ananue 2

B Colab CpaBHHBATH
AJITOPUTMBL perpeccuu,
TPaJUeHTHOTO OycrtuHra,
CITy4aiiHOTO Jneca,
WCTIONBb3YEeMBIe TS CO3/IaHHsI
MOJIENTN MAIUHHOTO
o0y4eHwus, HPUMEHSIS
bpeitMBoOpK LightGBM.

IIpoBecT nporHo3upoBaHue
OTBETa JIyYIlleil MOJAeNnH Ha
HOBBIX JAHHBIX,
OCYIIIECTBUTh  OIIEHKY U
O00BSICHEHHE MOJENH, ACIUION
MOJCITH

IIpumepHuvie sonpocwl Kk 3auemy:

1. OxapaktepusyiTe OTINYNS TOHATUM UCKYCCTBEHHBIA MHTEUICKT, MAIITUHHOE

oOydeHure u ri1yookoe 00ydeHHeE.

2. OxapakTepusyiTe mpolecc MOAroTOBKH JTaHHBIX U pa3pabOTKu (PYHKIUH B
MaIlIMHHOM O0yYECHUH.

3. Oxapaktepusyite NpPUHLIHUIIBI
MAaIIMHHOTO O0yYeHUsI 1 MUHUMM3ALUsI PYHKIIUU OTEPb.

4. OxapakTepusyiiTe METPUKM KadecTBa KiIacCU(UKAIMU: MaTpHIla OIHUOOK
(meTouHocteit), Accuracy, Precision u Recall, F1-mepa.

5. Oxapakrepusyiite nonstue Business Intelligence.

paboTHI
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6. HazoBute TpeboBanus k cuctemam Bl.

HazoBute Tunossie 6J10Ku coBpeMeHHBIX Bl-crucrem.

8. OxapakrepusyiTe OCOOCHHOCTH [AHHBIX, HAKOIUICHHBIX B KOMIIaHUSX.
dopmanuzaius 1aHHbIX.

9. Oxapakrepusyite MeToibl cOOpa TaHHbIX. TpeOOBaHMS K JAaHHBIM.

10.YkaxxuTre MECTO aHAJIUTHYECKHMX CHCTEM B KOPIIOPATUBHOW CHUCTEME
yIpaBICHUS.

11.0OxapakTepu3yiTe Npoueaypy 1 UeIu KOHCOIUAAIHN TAHHbIX.

12.HazoBwuTe 3a1a49u, pemiaeMple TPH KOHCOTUAAINH TaHHbBIX.

13.0OxapakTepu3yiiTe MHOTOMEPHOE TMPEACTABICHUE TAHHBIX M MHOTOMEPHBIN
Kky0. MI3mepenus u (hakThl, onepanui ¢ MHOTOMEPHBIM KyOOM.

14.0Onpenenuthb poiib U MECTO aHAJIM3a B MPOIECCE MPUHSITHUS PEIICHUS.

15.Ykaxure 0coOOEHHOCTH MH(POPMAIIMOHHO-aHATUTHYECKUX U Bl-cucrem.

16.0xapaxrepusyiite 0COOEHHOCTH aApXUTEKTYPBI UH(OPMAIMOHHO-
AHATMTUYECKOU CHCTEMBI.

17.Yxaxxure OCHOBHBIE TPHUHIMIBI  pa3JECJCHUS  TPaH3aKIMOHHBIX U
AHATMTUYECKUX CUCTEM.

~

IIpumepHvle npakmuueckue 3a0anus K 3a4emy:

1. Paspabotka cuenapueB ABC-XYZ, RFM, koropTHOTo - aHaJIM30B B BEIOpaHHOM
cpene.

2. Busyanuzanus pe3yiabTaToB aHAIUTUKHU: B Oubiunoreku Altair, Plotly, a Taxke
BCTPOCHHBIMHU cpecTBamMu iatgopm Deepnote (nnu Datalore, Mode).

3. bazoBas aHanWTHKa W ONUCATEIbHBIC CTATUCTUKA Ha OOJBIIMX OOBEMax
CTPYKTYPUPOBAHHBIX JaHHBIX C HCTOIb30BaHueM Onbauotek Polar, Vaex, Dask,
Modin, Ray.

4. BwusyanpHas aHAJIUTHKA OOJBIIUX OOBEMOB CTPYKTYPHUPOBAHHBIX JTAHHBIX C
ucroas3oBanueM oubamotek Polar, Vaex, Dask, Modin, Ray.

Memoouueckue mamepuansl, onpedenaruiue npoueoypbl OUeHUBAHUA
3HAHUU, YMEHUU
[Tpuka3z ot 01.10.2024 No2187/0 «O6 yrtBepxaeHun IlonoxeHuss o nMpoBeACHUN
TEKYLIEro KOHTPOJISI yCIIEBAEMOCTH U MPOMEXKYTOUHON aTTECTallUU O0y4YaroIINXCs
1o MporpaMMaM OakanaBprara U MarucTparypsl B @MHAHCOBOM YHHUBEPCUTETE.

8. IlepeyeHb OCHOBHOW M JXONMOJHUTEJIbHOM JIUTEPATYPbl, HEOOXOAMMOM 151
OCBOCHUS IUCHUITHHBI
Hopmamueno-npagogvie akmul:

1. ®enepanbubiii  3akoH  Poccuiickoii ®enepannu «O6  mHbOpManuu,
MH(OPMAIMOHHBIX TEXHOJOTUAX M O 3amuTe uHpopmanum» Ne 149-O3 ot
13.07.2015 r.

2. [Taciopt HarmuonaneHOM mporpammbl  «lludpoBas sxoHommka Poccuiickoit
@epnepanun»  (yrB. npesuaguymom Coera mnpu IIpesugente PO 1o
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CTPAaTErMYECKOMY PpAa3BUTHUI0 M HAIMOHAJIBHBIM IPOEKTaM, IPOTOKOI OT
24.12.2018 N 16).

3. 'ocynapctBennas mporpamma Poccutickoit ®deneparuu  "MHpopmarmonHoe

obmectBo (2011-2020 roawr)" (B pea. I[locranornenust IlpaBurensctBa PO ot
18.05.2011 N 399).
a) ocHoBHaA:
[TnatonoB, A. B. MamuuaHOe oOy4eHue: yueOHOe mocobue st By30B / A. B.
[InatonoB. — Mocksa : IOpaiit, 2025. — 85 c. — ObC IOpaiit. — URL:
https://urait.ru/bcode/558662 (mata oOpamenus : 17.12.2024). — Tekcr :
AIEKTPOHHBIN.
Kopotees, M. B. OcHoBbl MamuHHOT0 00y4uenus Ha Python: yueOnuk / M. B.
KoporteeB. — Mocksa : KHopyc, 2024. — 431 c. - TekcT : HenocpeaCTBEHHBIMN.
- To xe. - OBC BOOK.ru. — URL: https://book.ru/book/952751 (nata
oOpamienus : 17.12.2024). — TekcT : 371€KTPOHHBIN.
0) oononnHumenvHan:

Mapn, H. bonbsmme nannsie = Big Data. [IpuHIuUIbeI ¥ npakThka TOCTPOSHUS
MacITabUpPyeMbIX CUCTEM O0OpaOOTKHU JIaHHBIX B PEaIbHOM BPEMEHH: MEPEBOJI
¢ anrnuiickoro / H. Mapu, JI. Yoppen. — Mocksa : Bunbsimc, 2016. - 368 c. —
TekcCT : HenmoCpeACTBEHHBIN.
bpunk, X. Mamunnoe o0yuenue / X. bpunk, /[x. Puuapge, M. ®@esepond. —
Cankrt-IletepOypr : [Tutep, 2018. — 331 c. — TekcT : HEMOCPEACTBEHHBIH.
Hansu, D. I'. Jlanable: xpaHeHue u o0padbotka: yueOnuk / . I'. [lands;
®unynuBepcurer. — MockBa : Huppa-M, 2021. - 205 c. - Tekcr :
HenocpeAcTBeHHBI. - To ke, - OBC ZNANIUM. - URL:
https://znanium.com/catalog/product/1149101 (nara o6pamenus : 17.12.2024).
- TekcT : aneKTpOHHBIMN.

9. Ilepedyenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«/HTEpHET», HEOOXOAMMBIX /1151 OCBOEHMS M CIIUTIIUHBI

1. https://cloud.google.com/bigquery/docs/sandbox — crpanuna BigQuery
sandbox.

2. https://www.anaconda.com/ — ctpanuna 3arpy3ku Anaconda.

3. https://cloud.yandex.ru/services/datalens — cepsrc Bu3yanu3anuu U aHaiIm3a

NaHHBIX SIHOEKC.

[Topran oTKpBITHIX HaHHBIX Poccuiickort @enepanmu https://data.gov.ru

5. https://cloud.yandex.ru/training/corpplatform - MPaKkTUYSCKUH  Kypce
«ITocTpoeHne KOpHnopaTUBHON aHATUTUYECKON TIIaTPOPMBI»

6. https://practicum.yandex.ru/ycloud/ - Oecruratheiii  kypc «MHxeHep
0OJIaYHBIX CEPBHUCOBY

7. https://rise.articulate.com/share/BtQjKOgEyY1IktRKR6q2hPZ5KnRDJhB8k#/
- Poctenexkom 6usnec. [Tnardopma ynpasieHus: JaHHBIMA

B
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10. MeToanyeckue yKazaHus AJsl 00y4aOIIUXCHA M0 OCBOCHHUIO TUCHMILIMHBI
Crynenram HEO00X0IUMO PYKOBOJICTBOBAThCSA «MeTonnueckumu
pEeKOMEHIAUMAMU 10 IUIAHUPOBAaHUIO W OpPraHM3alld  BHEAYJUTOPHOU
CaMOCTOATENbHON padoThl MO 00pa3oBaTeNbHBIM IIporpaMmaMm OakajaBpuaTa
Maructparypsl B ®@unancoBom yHuBepcutete» (IIpuxas pextopa Ne 1040 o or
11.05.2021) u nanHoi paboyell mporpaMMon TUCHUIIIIUHBI.
11.1lepeyenr  MHGPOPMALMOHHBIX  TEXHOJOrHil, HCHOJb3YeMBIX MPH
OCYLIECTBJICHHMH 00pa30BaTeJbHOI0 Mpouecca mo AMCHMILIMHE, BKIKYas
nepevyeHb HEe00X0AUMOro MPOrpPamMMHOI0 o0ecrieyeHust U
UH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
11.1. KoMmiekT JTUIIeH3MOHHOTO TPOTPaAaMMHOTO 00ECIICUEHUS:
1. OC Astr Linux,
2. LibreOffice
3. AutuBupyc Kaspersky
11.2 CoBpemeHHbIE npodeccuoHabHbIE JEMOHCTPALOHHbIE 151
nH(OPMAIMOHHBIE CITPABOYHBIE CUCTEMBI:
1. Koucynerant [roc.
11.3 CeptudunupoBaHHbie MPOrpaMMHBIE W allllapaTHbIE CPEJCTBA 3alllUThI
uH(popMaIuu:
He npenycmoTpeHsl.

12. Omnmcanue MaTepUAJIbLHO-TEXHUYECKOM 0a3bl, He00XoAUMON ISl
OCyILIeCTBJICHHSI 00Pa30BaTEIbLHOI0 MPOLEcca MO AUCIHUILIMHE
[Tomenienust Ayisi MPOBEACHUS JICKLIMI, CEMUHAPCKUX 3aHATHUM, TPYNIOBBIX U
VHAWBUIYAJIbHBIX KOHCYJIbTAllMM, TEKYIIEr0 KOHTPOJId W MNPOMEXKYTOYHOH
aTTECTaIlNM, a TAKKE TTOMEIIESHUS 11T CAMOCTOSTEIIBHON pabOTHI.
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