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1. HammeHnoBaHue AUCIHUITINHBI
((I/IH(I)OpMaHHOHHLIG TEXHOJIOTUN OM3HEC-aHAJTUTHKI.

2. Ilepeuenn
NporpaMMbl

IUIAHUPYEMBbIX
C yKa3aHWeM HWHAUKATOPOB HX [TOCTHKEHHS,

pe3yJibTAaTOB

OCBOCHUSI 00pa3oBaTeJIbLHOM

COOTHECCHHbBIX C

IVIAHMPYEMBIMH pe3yIbTaTaMU 00y4YeHUs 10 JMCHUILIMHE
B pesynbrare u3ydeHUs AUCHMIUIUHBI Y CTYAEHTOB JOJDKHBI OBITH CHOPMHPOBAHBI
CJIEYIOLIME KOMIIETCHLIUHN:

Tabmua 1
Kon HaunmeHoBaHue Nuauxaropsbl Pe3yabTaThl 00yueHusi (yMeHUSs U
KOMIIe- KOMIIETCHIIUH JOCTHKCHUSA 3Haﬂl/lﬂ), COOTHECEHHbIE C
TEeHIINHU KOMIICTCHIINH KOMHeTeHHHﬂMH/HHZ{HKaTOpaMH
JOCTHIKCHUA KOMIICTCHIINH
IKH-3 | Croco6HOCTh 1.ITpumensier 3HaTth:
MIPUMEHSATD aQHAITUTUYECKUE — METOOJIOTHIO IO UCCIIEIOBAHUIO
aHAJIUTUYECKUE cUcTeMbl  paboThl  C JAHHBIX U BO3MOXKHOCTH
CUCTEMBbI Y | JaHHBIMHU. COBPEMEHHBIX aHATUTUYECKUX
KOHCYJIbTUPOBAaTh CHUCTEM.
o BOIIpOCcaM YmMmers:
pa3paboTKu u — TPUMEHSATH UHCTPYMEHTBI
pasBUTHA COBPEMEHHBIX AHATIMTUYECKUX
AQHAJTMTHYCCKUX CUCTEM JIsl HCCIIEJOBAHNUS JTAHHBIX.
cucteM paboTel C | 2 TIpoBoaUT aHanus | 3HaTh:
AaHHbIMH 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 OTPaHUYCHHS] BEIYIIUX
AQHATUTUYECKUX CHUCTEM AQHAIUTUYECKUX CUCTEM pabOThl €
paboThI C TaHHBIMH. JTAaHHBIMHU.
Ymersn:
— KOHCYJIbTHPOBAaTh 10 BONPOCAM
MPUMEHEHUS AHATMTHYECKUX
cucTeM paboThI C TAHHBIMHU.
IIKH-6 CrocoOHOCTD 1.ITpoBoaut 3HaTh:
MPOBOJUTH o0cneoBaHNe — HauOoiee pacrpocTpaHCHHbBIC
Ou3Hec-aHaIN3 NpEeANPUSITHS. OM3HEC-MOJIeNH, HCIIOJIb3yeMbIE B
IPEAMETHOU yCIOBUSX TpaHcopmanuu 6u3Heca.
o0nactu Ymern:
— mpeajiaraTth aIbTEPHATUBHBIC
BapHaHThl JJsi  0OOCHOBAHHOTO
BbIOOpa MOJIeNn uudpoBoi
CTPaTEeTUU NPEATPUSITHS.




Kon
KoMIIe-
TEeHIIMU

HaumenoBanne HNnankaTopsl
KOMIIeTeHIMH HOCTHKEHMS
KOMIIeTeHLIMH

PesyabTaThl 00ydeHust (yMeHHS H
3HAHMNS), COOTHECEHHBbIE ¢
KOMIIeTEeHIHAMU/ MHIUKATOPAMM
JOCTHKEHHs KOMIIeTeHIMH

2 .BrsBiser

CUCTCMC.

noTpeObHOCTH u
dbopmupyer TpeOoBaHUS
K WHPOPMAIMOHHOM

3HaTh:

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

Ymers:

— (dopmupoBaTh TpeOOBaHUS K
UH(POPMALIMOHHOM CUCTEME.

3.IIpoBoauT aHaim3

3HATE:

pBIHKA U 1OJ — METOObl  IIPOBEIAECHUSA a”Hajusa
TpeOOBaHMS IIpeaiaracT pBIHKA.

pewenus B oonactu UT, | Ymers:

IIPOBOAUT OLICHKY — MPOBOJIUTH OLIEHKY IPEIIOKEHHBIX
MPEII0KCHHBIX pEIICHU.

peleHun.

3.MecTo AMCHMNIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Huctumnuaa «MHGOpMaliMOHHBIE TEXHOJIOTUN OW3HEC-aHATUTHKNY» OTHOCUTCS K
obmedakynbTeTckoMy (IpeaAnpOoPUILHOMY) HUKIY JUCHUILUIUH YacTH, (OPMUPYEMOM
y4acTHHKM oOpa3oBateibHbiXx oTHomeHuit OIl  «udpoBas Tpanchopmanms
yrnpaBieHuss OwuszHecom» 1o HampaBieHuio mnoarotopku 38.03.05 - busnec-
uH(pOpMaTHKA.

4. O0beM IUCHUINJNHBI B 32YEeTHBIX €IMHUIAX U B aKaJeMHYEeCKHX 4acax ¢
BblJleJICHHEM 00beMa ayAUTOPHOM (JIEKIIMH, CEMHUHAPBI) U CAMOCTOATEIbHOU

padoThl 00yYaKOIMXCS
Tabmuia 2

Mo AMCHUIIJIMHE

Buj yueoHoii padoThl Bcero

(B 3/ex. n yacax)

Cemecrp 4
(B 3/ex. m yacax)

OO0mas Tpy10eMKOCTh

M CIAILTHHBI 53au.en.180 u. 180
Konumaxmmuas paboma-Ayoumopusie 63 63

3auamus

Jlexyuu 34 34

Cemunapwi, npakmuyueckue 3aHImusl 34 34

Camocmosamenvnas paboma 112 112

Bup texyiiero KoHTpost

KOHTpOJIbHAast paboTa

KOHTpOJIbHAs paboTa

By npomexyToO4HOM aTTecTalnun

9K3aMCH

JK3aMEH




5. Conep:kaHue AUCHUILIMHBI, CTPYKTYPHMPOBaHHOe MO TeMam (pas3aejgam)
AUCHMIUIMHBI ¢ YKa3aHMeM MX 00beMoOB (B aKaJeMHYeCKHX 4Yacax) M BH/JIOB
Y4eOHBIX 3aHATHH

5.1. Cooeprcanue oucyuniunul

Tema 1. Texuoaoruu OLAP

HNudopmanmoHHslit moaxoa K MoaenupoBanuio. CriocoObl aHaIM3a JaHHBIX,
texHonoruss Knowledge Discovery in Databases u Data Mining. O630p priHKa
uHpOpMaMOHHO-aHanuTH4Yeckux cucreM: Bl-cuctemsr, 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 pereHus gt OLAP-monenupoBaHus.
Mmuoromepnsiii ananu3 — OLAP-ky6s! B matdopme Loginom. Pemenue 3agau ETL
B 1iarpopme Loginom: mnpoduiaMpoBaHHWEe JaHHBIX, IOUCK JIyOJIMKATOB,
NPOTUBOPEYH, (UKTUBHBIX JaHHBIX, OOpaOOTKa BBIOPOCOB W aHOMAJIUU.
[Tpumenenne OLAP npu pelieHnr aHATMTUYECKUX 3a/1ad: pa3BeAOYHBIN aHAIN3,
UCCJIEIOBAHNUE JAHHBIX, AHAIUTUYECKAs] OTYETHOCTh, (PMHAHCOBBIN aHAU3 U JIp. B
mwiatpopme Loginom. Begenue B mapkeruHroByro ananutuky. KPI u merpuku.
Cucrembl aHamMTHKH W cOop naHHbIX B Mmiatgopme Loginom. Metossl
CErMEHTAllMM KJIMEHTOB M ueneBor ayautopuu. Cuenapuum BbinosnHeHuss ABC,
XYZ, ABC-XYZ, RFF, koroptHbIit aHanmm3 B uiatrgopme Loginom.

Tema 2. MammmuHoe o0y4yenue Ha pPython

Meronuka CRISM-DM, OCHOBHbIE aJIrOpUTM MAIIMHHOTO OOYYEHUS C
yunurteneM. [IpunoxeHuss Ha OCHOBE MAIIMHHOTO 00y4yeHus. JKU3HEHHBIA LHUKII
MalIMHHOTO 00yueHus. Buasl v anroputmsl 00yueHus. OLeHKA MOJIeed, METPUKHU.
OOyuaromue, TECTOBblE M BaJUJALMOHHBIE MHOXECTBA, KpPOCC-BaJUAALIUA.
HccaenoBaTenbCKUM aHaIW3 JTaHHBIX, KJIACCOBBIM JMcOAlaHC, OYMCTKA JAHHBIX U
MacIITaOUPOBAaHUE JIaHHBIX. ['paJueHTHBIH METOJ B MAIIMHHOM OOYYEHHUH.
OOyuenue U QpyHKUMS MOTEpb. MUHUMHU3ALUS MOTEPh: UTEPALUOHHBIA MOIXO/.
['pagueHTHBIN CyCK, CTOXaCTUYECKUM TPAIMEHTHBIN CITYCK. [ palueHTHBIN CITYCK C
JMHENHOM perpeccuent. Perynspusanus.

ANTOPUTMBI TOCTPOCHUS JEPEBBEB PEUICHUM, SBISIOIIMXCA OJHUM U3
HanOoJsiee 3P(HEKTUBHBIX MHCTPYMEHTOB MHTEIUIEKTYaJIbHOIO aHajdu3a JAaHHBIX U
MPEACKA3aTEIbHOM  AHAJIUTUKHM, KOTOPbIE  MO3BOJISIIOT  pellaTh  3a/Jadd
KJacCU(PUKAMM W PErpeccuu, KPUTEpPUM pa3lelieHus: MpUPOCT HH(Opmanuw,
Joxuun. Anroputm C4.5. Anroputm CART. Komnosunuun anroputmoB. barrunr n
METOJI ClTy4daitHbIX moanpoctpancTB. Random Forest, Extremely Randomized Trees.
CunbHble U ciabbie croporsl Random Forest. AdaBoost u rpagreHTHBINH OyCTHHT
HaJl pELAlIIMMHM JE€peBbsIMHU. PasznnuyHble UMILDIEMEHTaUUMU I'PAAMEHTHOTO
Oyctunra. Ctpaterus crekuHra, QpeiiMBopku mammHHOro o0yueHus: XGBoost,
LightGBM, CatBoost, h2o0.ai, scikit-learn.  CpaBHUTEIbHBI  aHAIU3
IPOMBIIUIEHHBIX (PPEHMBOPKOB MAIIMHHOTO OOY4YE€HHS 1O TOYHOCTH M BPEMEHHU



BBHITIOJIHCHHS. BBeieHNE B KITacTepHBINA aHAIU3, aropuTM k-means. Peanu3zanuu k-
means B pa3IMYHBIX (PEHMBOpPKaX MAaIIMHHOTO oOydeHwms. lcrmonp3oBaHue
anroput™a Apriori Ui BBISBJICHUS YaCTO BCTPEUAIOIIMXCS HAOOPOB AJIECMEHTOB M3
Ha0bopa JTaHHBIX.

CBOICTBa M JICKOMIIO3HUITUS BPEMEHHBIX PSAAOB. MeETObI MPOTHO3UPOBAHUS
BPEMEHHBIX PSIOB: MOJEIN aBTOPETPECCHUU U CKOJB3AIMIETO CPEAHETO, MOJCTH
ARMA, ARIMA u SARIMA, npumenenue 6uommorex XGBoost, PyCaret, Prophet
U TIIyOOKMX HEHUPOHHBIX CETEeH HJisi MPOTHO3UPOBAHUS BPEMEHHBIX PSIJIOB.
ABTOMaTtnueckoe MammHHOe o0yueHue (AutoML): ucnonb3oBanme AutoGluon,
AutoML H20.ai, FLAML AutoML for LightGBM, LAMA nns pemienus 3amad
KJIacCU(DUKAIINY U PETPECCUU HA CTPYKTYPUPOBAHHBIX JTAaHHBIX.

Tema 3. IlnargopMbl HAYKH 0 JAHHBIX U MAIIMHHOTO 00y4YeHUsl

WunoBarmu u texuonorun H20.ai, 1 KNIME. Ilpumenenue Machine
learning u Deep learning mist pemenust 3amad Data Mining. KoHHEKTOpBI K CTEKY
uHppactpykTypel Big Data. TlpeaukTtuBHas aHamuTHKa: (HOPMHUPOBAHHE
MPOTHO30B. KJacCHU(UKAIMA W pEerpeccus; KIACTepHBIM aHaln3; IIOMCK
aCCOIIMAaTUBHBIX TMPAaBWJI M BBIABICHHE aHoManui. [yOokoe oOydeHuwe Ha
matdopmax H20.a1, KNIME, B3aumoneiictue ¢ 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
HaumMmeHnoBaHnue P 6 y P p
No pa6ora CamocTo- TeKyLIero
TeMblI (pa3jiesa)
n/n Bcero IIpakT. u ATeNbHAA KOHTPOJIA

JMCHHUIJIMHBI
O6mas | Jlekiuu | cemunapckue | Ppadora | ycnmeBaeMoCTH

3aHATHA

1 |Tema 1. Ilnardopmsl
OM3HEeC-aHATTUTUKU u
HAYKHU O JJAaHHBIX

Brimonnenne
50 20 10 10 30 WHIUBUIYab

HEIX 3aIaHUN

2 Tera 2 Y E— Brmmonnenue
c ' ¢l 80 28 14 14 52 WHIUBUTyaTh
oOyuenue Ha python .
HBIX 3aJaHUI
3 |Tema 3. Ilmardopmbr Brimosnnenue
HaAyku o JjaHHeix u| 50 20 10 10 30 WHINBUIYab
MAIIHHHOTO 00yUeHUs HBIX 3aJaHUI
B nenxom o gucrmmmmmae | 180 68 34 34 112 Kontpomtas

paborta

Hroro 8%: 38 50 50 62

*00veM KOHMAaKmHoU pabomul 8 0YHO-3A0UHOU/3A0YHOU hopmax 0byUeHUs U UHOUBUOYATILHBIX YYEOHbIX NIAHAX
onpeoensiemcs coomeemcmsyowumy yueoHvimu nianamu. Temvl, pearuzyemvle 6 6ude KOHMAKMHOU pabomul,
onpeoensaomces npenooagamenem camoCmosmenbHo, UCX00s U3 YPOBHSL UX CLOHCHOCHIU.
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5.3. Cooeporcanue cemunapoe, npakmuueckux 3aHAmuil

Tabmnura 4

HaumenoBanue
TeM (pa3aesioB)
JTUCIHHUIIINHEI

IlepeyeHb BONPOCOB 11l 00CYKAeHUS
HA CEMHHAPCKHUX, MPAKTHYECKUX
3aHATHUSAX, PeKOMEH/yeMble HCTOYHUKHU U3
pa3naesios 8, 9

NMPOBeAeHUs 3aHATHI

DopMbI

Tema 1:
Texunomornu OLAP

AHaTuTHYECKUE TEXHOJIOTHH
poccuiickoii iatgopmer Loginom:

1. ITogxnroueHne K UCTOYHUKAM

JMAHHBIX, OYHMCTKAa W TpaHchopManus
JTAHHBIX.

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

3. ABC-XYZ, RFM, koropTHbIii aHaIH3
KJIMEHTCKHUX JaHHBIX.

Buzyanuzanust pe3yIbTaTOB
MapKETUHTOBON M KIIMEHTCKON aHAJIUTUKH,
pa3pab0OTKa  HMHTEPAKTUBHBIX  OTYECTOB,
namoopaoB B miatdopmax Tableau Public,
Power BlI:

1. Pemienue 3agau ETL: moakiroueHue K
HCTOYHUKAM JTaHHBIX, OYHMCTKA u
TpaHchopMaIus JaHHBIX, KOHCOJUIAITUS
JIAHHBIX, CO3/IaHUE MOJCIN TaHHBIX.

3. BwusyanpHBII aHaNMM3  JIaHHBIX,
pazpaboTka  OTYETOB, JAaIOOPAOB H
MH(POPMAIIMOHHBIX MMAHEIIEH.

4, CTopuTeIUIMHT,  OpraHu3aIus
COBMECTHOM paboThI B 00aUHBIX Cpelax.

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

BrinonHenue u 3amura
MPAKTUYECKUX 3aJaHUM

Tema 2:
MamuHHOe
oOyuenue Ha Python

1. Pemenue 3amau ETL Ha pandas.

2. ABC-XYZ, RFM, koropTHbI aHATH3
KJIIMCHTCKUX JIAHHBIX C TIOMOIIIO
pandas.

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

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

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

BrinmonHenue u 3amura
MIPAKTUYECKUX

3aJaHUH.




HaumenoBanue
TeM (pa3aesioB)
JUCIHIIINHBI

IlepeyeHb BONPOCOB 11l 00CYKAEeHUS
HA CEMHHAPCKHUX, MPAKTHYECKUX
3aHATHUSAX, PeKOMEH/IyeMble HCTOYHUKHU U3
pa3naesios 8, 9

DopMbI
NMPOBeAeHUs 3aHATHI

6. CpaBuenue (ppeliMBOPKOB MAIIMHHOTO
o0yuenuss ARMA, ARIMA u SARIMA,
npumeHnenue oubnunorek XGBoost,
PyCaret, Prophet u rmy6okux
HEUPOHHBIX CETEU NI
MPOTHO3UPOBAHUS BPEMEHHBIX PSIIOB.

7. Ilpumenenue GpeiiMBOPKOB
aBTOMATHU3MPOBAHHOTO MAIIMHHOTO
obyuenust AutoGluon, AutoML
H20.ai, FLAML AutoML for
LightGBM, LAMA nns pemenus 3agaq
KJIaCCU(UKALIUN U PETPECCUU Ha
CTPYKTYPHPOBAHHBIX JaHHBIX.

OcHoBHas nuteparypa: 1,2
JlononauTebHAS TUTeparypa: 3,4,5

Tema 3:
[Tnardopmer HayKH
O JJAHHBIX U
MAIIUHHOTO
oOyueHus

Pemrenne 3amau  Data Mining mos
MIPUHSATHSI B3BELICHHBIX OM3HEC-PELIeHUI

— IpOrHo3upoBaHue  (IpeICKa3aHUE):

KJaccu(uKanus U perpeccus;

— KJIacTepu3alus;

— aHaNM3 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
3al[UTa MPAKTUYECKUX
3alaHni

6. IlepeyeHbp y4eOHO-METOAUYECKOI0 O0eCeYeHU AJA CAMOCTOATEJbHOM
padoThl 00YyYAOIIMXCH MO JUCHHUIJIMHE
6.1. Ilepeuenv 60onpocos, 0OmeoOOUMBIX HA CAMOCHOAMENbHOE O0CE0CHUE
OUCYUNTIUHDBL, POPMBL 6HEAYOUMOPHOU CAMOCMOAMENAbHOU PADOM bl

Tabmuma 5

(pa3aesioB)
AUCHUIIJINHBI

HaumeHnoBanue tem

IlepeyeHb BOIPOCOB, OTBOAUMBIX HA
CaMOCTOATEIbLHOE 0CBOCHHE

DopMbl BHEAYIUTOPHOM
CaMOCTOSITeJILHOH PadoThl

Ou3HEC-aHATUTUKA
HAYKH O JJAHHBIX

Tema 1. Ilnardopmsl

Pa3pabotka mambopmaoB W TPOBENCHHE
BU3yabHOW aHanmuTHKH B Yandex Datalens:
1. IloakmroueHne K HCTOYHUKAM

JaHHBIX, OYHCTKAa H  TpaHcopMmaIus
JTAHHBIX.

u

HN3ydyeHue MeToauyYecKux
MaTepuajioB MO TEME B
JJICKTPOHHOM  BUJE W
PEKOMEHIYEMBIX Pa3/IeiioB
OCHOBHOM 51




HaumeHoBaHune TeM

(pasaeor) IlepeyeHb BONIPOCOB, OTBOAUMBIX HA Dopmbl Bﬂeaym»unopﬂoﬁ
CaMoOCTOSITeIbHOE OCBOEHUE CaMOCTOSITEeJbHOIT padoThI
AUCHMILINHBI
2. Co3yianue aTaceToB U YapTOB. JOTIOJTHUTEIBHOM
3. PazpabGoTka nambopaoB, BU3YAJIbHBIH|IUTEPATYpPbl, HUHTEPHET —
aHaJu3 JJAHHBIX. HMCTOYHHKOB.
4. OpraHu3zaiysi COBMECTHOUN pabOTHI. IToaroroBka Kk ceMruHapam

N3ydyeHue MeToguyecKkux
MaTepuajioB IO TEME B
ANEKTPOHHOM  BHAE U

OcobenHocTH eiiMBOpkoB  AUtOML:|pexoMeHIyeMBIX pPa3IeaoB
Tema 2. MammuHaHOE bp p p ay pasn

FLAML; TPOT; Auto-sklearn. MamuaHO€E|0CHOBHOM 5
oOyuenue Ha python .
obyuenue ¢ Dask JIOIIOJIHUTEILHOMI
JUTEPATyphbl, UHTEPHET —
HCTOYHHUKOB.
IToaroroBka Kk ceMuHapam
Pemenune 3anau Data Mining: IToaroroBka K 3aHSATHSIM,
— TpOrHO3UpoOBaHue (TIpeJICcKa3aHue): |M3YyYCHHUE JIMTEPATYpPhI II0
Tema 3. Ilnardopmsl
KJIaccu(UKaLus U perpeccus; O6usHec-aHanu3y. Pemenue
HAyKHU HHBIX U N
ayk 0 Il6a — KJIacTepu3arysi; IMPAKTUYCCKON 3aaa4du I10
MAIIIMHHOTO 00YyUYeHH .
i — aHaJIMu3 OTKJIOHEHUII; OnsHec-aHaTUTHKE
B RapidMiner.

6.2. Ilepeuenv eonpocoe, 3a0anuii, mem 011 HOO020MOEKU K meKyujemy
KOHmMP o110
IIpumepnvle memwvi 0151 KOHMPOILHOU PAOOMbL!

CryzneHTy B Ha4aJlie ceMecTpa MpejyiaraeTcsi BbIoOpaTh Keic, Ha OCHOBE KOTOPOTO
pa3pabaThIBaThCS AHANMTHYCCKUM TPOEKT. [l 3TOro MOXHO HCMOJIb30BaTh
natacetbl ¢ 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. TIpoBecTn wuCCAEAOBATEIBCKUI aHalW3 JaHHBIX: MPAaBWIBHO MPOYUTATH

JTAaHHBIC, BBHITIOJTHUTH MPEIBAPUTEIHHYIO 00paboTKa JaHHBIX (preprocessing),

CoNoakrwNE


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

pacCMOTpETh OINHUCATENBHYIO CTATUCTUKY, BU3YAIM3UPOBATH JIaHHbBIC,
BBIIBUHYTH TIPEIBAPUTEIHHBIC THITOTE3HI.

2. O0oratuth Jatacer, MpPoBeAsS KIMEHTCKYIO aHAJIMTUKY: BHIMOTHUTH ABC-
XYZ (RFM, xoropTHbplii) -aHaIu3, UCIONB3ysd OuOnamorexku Python wumum
AHATUTUIECCKHE TIATPOPMBI.

3. Co3nath, 0Oy4YUTh, OIEHUTH MO METPUKAM KadecTBa, OOBSICHUTH MOJEIU
MaITUHHOTO O0YYEHHsI, CO3/IaTh MMPOTHO3 HA HOBBIX JaHHBIX.

Kpurepun OautbHOW OIEHKM PAa3IUYHBIX (OPM  TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH COJAEPKATCS B COOTBETCTBYIOIIMX METOIMYECKUX PEKOMEHIALNIX
kadenpsl Ou3HeC-UHPOPMATUKH.

7. ®OHJ OLEHOYHBIX CPEICTB AJIs NMPOBeJeHHUs] NMPOMEKYTOUYHOH aTTeCTALUU
00y4aromuXxcs Mo TUCHUILTHHE

[lepeueHb KOMIIETEHIINI TPEACTABIIEH B pa3zeiie 2, KOTOPhI XapaKTepU3yeT
NepeUeHb MIAHUPYEMBIX PE3yJIbTaTOB 00YUYEHUS MO AUCIUILUIMHE, COOTHECEHHBIX C
IUIAaHUPYEMBIMU PE3yJIbTaTaMU OCBOEHUSI 00pa30BaTEIbHOM MPOTPaMMBI.

Tunogvie KoHmpoOIbHBIE 3A0AHUA UMW UHbIE MAMEPUATBl, HEOOX00UMble O071A OUEHKU
UHOUKAMOPOB 00CMUICEHUA KOMNEMEeHYUIl, YMEeHUIl U 3HAHUIL

Tabnuia 6
HaumenoBanue Nuaukaropsl PesyabTarsl Tunosble KOHTPOJIbHbIE
KOMIIETEeHI[UH JOCTHKEHUS o0yuyeHusi (yMeHUsI 3aJaHusl
KOMIIeTEHIIU U M 3HAHMSA),
COOTHECEHHBIE C
KOMIIeTeHIMSIM U/
HAMKATOPaMM
JOCTHKEHHS
KOMIIETEHI[MH
INKH-3 1.Ilpumenser 3HaTh: 3aganue 1
CnocoOHOCTB aHAIMTUYECKHE —METOJI0JIOTHIO 110 OcyiectBure
MIPUMEHSTh CUCTeMBI PabOTHl C | WCCIeIOBAHUIO MIPOEKTUPOBAHKE
aHAIMTUYECKHE JIaHHBIMH. JIAHHBIX U anioopaoB,  OTPaKAIOIIUX
CHCTEMBI Hu BO3MOXKHOCTH OCHOBHEIC MIEPCIEKTUBBI
KOHCYJIBTHPOBATh TI0 COBPEMEHHBIX CUCTEMBI COAJTaHCUPOBAHHBIX
BOIIpOCaM Pa3padOTKU AHAJTUTHYECKHX noka3zarenei 3 (hEeKTUBHOCTH
" pa3BUTHSL CHCTEM. " MOHUTOPUHT KPI
AHAIIMTUYECKUX Ymern: opranmzauuu B Power BI
cucteM  paboOTBI € —IPUMEHSAT Desktop, Tableau Public, u
JIaHHBIMH WHCTPYMEHTHI BHeJpuTe uX B Jupyter
COBPEMEHHBIX Notebook.
AHATTUTUYECKUX 3ananue 2
CUCTEM IJIs C03;[aﬁTe IIaHCIN
HCCIIEIOBAHUS MOHUTOPHUHTA KPI
JTAHHBIX. (hMHAHCOBBIX TIOKa3aTejeil B
o0nauHo# cimyx0e Power BI.
Ucnons3ys BCTPOCHHBIE
WHCTPYMEHTHI PaCUIMPEHHOMN
AHAIMTUKU MIPOBEIUTE
MIPOTHO3UPOBAHUE
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HaumenoBanne HNnankxaTopsl PesyabTarhl TunoBbie KOHTPOJIbHBIE
KOMIIEeTeHII U JOCTHKEHHSA o0yueHus: (yMeHUst 3aaHusA
KOMIIETEHIIUMN U 3HAHUA),
COOTHEeCEeHHBbIE ¢
KOMIIeTEeHIIMSIMH/HA
HAUKATOPaMHU
JOCTHKEHUS
KOMIIETEeHIIUHN
BPEMEHHBIX psAaoB
(hMHAHCOBBIX  IIOKa3aTeseH,
MPOBEAUTE 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 JTAaHHBIMH,
JTAHHBIMHU. paccMmatpuBas OCHOBHBIC
YmMmern: KOMIIAHUA Ha POCCUHCKOM
~MPOBOAUTH aHanu3 | PHIHKE. Oxapakrepusyinre
pBIHKA TEHACHIIUA W HaIpaBICHUS
AHAJIUTUYECKUX Pa3BUTUA pbIHKA: UHTCTPpALIUA

cucteM paboTel ¢
JaHHbIMU.

Bl-cuctem ¢ naCTpyMEHTaAMH

MAIIHHOTO o0OydeHwus,
pa3paboTKka HHCTPYMEHTOB
NPEIUKTUBHOW  AHaJIMTHUKH,

sHeapenue Self-Service BI.
3ananue 2

IIpoBenuTe aHanU3 TEKYLIETO
COCTOSIHUSI MHUPOBOTO PBIHKA
Bl-cucrem (Business
Intelligence).
Oxapaktepusynre
TEHACHIMM W HaIPaBJICHUS
Pa3BUTHS PHIHKA: MHTETPAIIUS
Bl-cuctem ¢ uHCTpyMEHTamMu

MAIIIUHHOTO o0OydeHwus,
pa3paboTKka HHCTPYMEHTOB
NPEJUKTUBHOW  aHaJIMTUKH,

sHeapenune Self-Service BI.

3.KoncyneTHpyer mno
BOIIpOCaM
MIPUMCHCHUSA
AHATTUTUIECKUX
cucteM paboTel €
JaHHbBIMU.

3HaTh:

—IUTIOCHI u
OTpaHUYCHHUSI
BEYIINX
AHATTUTUYIECKUX
cucteM paboTel ¢
JTAHHBIMHU.

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

Saganue 1
Hcnonp3yss MHCTPYMEHTHl U

TEXHOJIOTHH mardopm
Power BI u Knime
OCYIIIECTBUTE KOHCOJIHUIAIIUIO
JTAHHBIX 3 Pa3HbIX
WCTOYHUKOB, OYHCTKY U
npenoopadboTky JaHHBIX;
HCIIOJIB3YS CTaH/IapTHBIC
BU3YaJIH3AIAN co3anTe
AHAJTUTHYCCKHI

HMHTEPAKTUBHBIM OTYET,
BBISIBUTE WHCAMTEL.

Pasmecture HUHTCPAKTHUBHOC
MMPUJIIOKCHHUC B 06.]'[31(6,
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HaumenoBanne HNnankxaTopsl PesyabTarhl TunoBbie KOHTPOJIbHBIE
KOMIIEeTeHII U JOCTHKEHHSA o0yueHus: (yMeHUst 3aaHusA
KOMIIETEHIIUMN U 3HAHUA),
COOTHECEHHbIE €
KOMIIeTEeHIIMSIMH/HA
HAUKATOPaMHU
JOCTHKEHUS
KOMIETEHIINH
OpraHu3yiTe  COBMECTHYIO
paboTy BHYTPH KOMaH/IbI.
3aganue 2
st BBIOPAaHHOTO
MPETPUATHS BEISIBUTE
HEOOXOJUMBIX W3MCHEHUI B
OusHec-mporeccax,
OTIpeAeTUTe  MEPOIPHUATHS
aJanTanui y4eTHBIX CHCTEM
u HU3MCHEHUE dhopm
OTYETHOCTH IS BHEIPCHUS
CHCTEM OH3HEC-aHAJIUTHKH,
paspaboTarite CUCTEMBI
KJIFOYEBBIX rokKaszaresen
a¢dhexkTuBHOCTH (KPD).
Pa3paboraiite mpemiokeHus
JUIA 3aKa3yhKa MO BBIOOPY
HaIpaBJICHUI HA3MEHEHUI
UT-nanmmadra
MIPETPUITUS
IIKH-6 1.ITpoBoaut 3HATDL: Samaunne 1
CriocoOHOCTB oOcienoBanue —Haunboee Jltst BEIOPaHHOTO
MPOBOJUTH  OW3HEC- | TIPEATPHUATHSL. pacnpocTpaHeHHble | MPEANPHUATHS  ONPEAEIIHTE
aHaaM3  MPEIMETHOM OM3HEC-MOJIENIH, 00J1aCTH, B KOTOPBIX MOTYT
obnactu HCITIOJIb3yEeMbIe B | OBITH HCTIONTb30BaHbBI
YCIOBHSIX CHCTEMBI KJ1acca BI.
Tpanchopmanu Yxaxure BO3MOJXKHBIC
ousHeca. HaIpPaBJIEHUS UX BHEIPCHUS
YmeTn: 51 ad ekt oT ux
—IpeiaraTthb HCIIOJIB30BaHUA
aJIbTCpHATUBHEBIE 3ananue 2
BapHAHTBHI as | s BBIOPAHHOTO
000CHOBAaHHOTO MIPETPHUATHS MIPOBEANTE
BHGQpa Moaenu | KOHCYJIbTAallMIO 3aKa3duKa I10
1 poBoii Borpocam paspabotku ETL-
CTpaTeruu pornenyp (u3BIIEUCHME,
IpeanpusThs. TpaHC(i)OpMaHI/ISI n 3arpyska
JTaHHBIX), peanuzanuu
CLICHApHUEB OYNCTKHU "
TpaHcoOpManud  JTaHHBIX,
NPOEKTUPOBaHUSA  Ju3aiiHa
AQHAIMTUYECKUX TIaHeNel B
COOTBETCTBUU co
CIICHAPUSIMUA aHanm3a,
CIICIHAIbHBIMU
TpeOOBaHUAMH  3aKa3yMKa,
BU3YaJIbHBIMHU
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HaumenoBanne HNnankxaTopsl PesyabTarhl TunoBbie KOHTPOJIbHBIE
KOMIIEeTeHII U JOCTHKEHHSA o0yueHus: (yMeHUst 3aaHusA
KOMIIETEHIIUMN U 3HAHUA),
COOTHECEHHBIE C
KOMIIeTEeHIIMSIMH/HA
HAUKATOPaMHU
JAOCTHKEHHSI
KOMIETEHIINHU
BO3MOXKHOCTSIMH BBIOpaHHOU
m1aThOpPMBI Om3Hec-
AHAJMTHKH.
2 .BrisBusieT 3HaTh: 3ananue 1
MOTPeOHOCTH —UT-nanamadt Hcnons3yss UHCTPYMEHTHl U
thopmupyet COBPEMECHHBIX TEXHOJIOTHH mw1aThopM
TpeOOBaHMS KOMITAHWH u | Power Bl u Knime,
“H(OPMAITMOHHOM BO3MOKHOCTHU oubmmorekn  python  mis
CUCTEME. “H(HOPMAITMOHHBIX aHam3a JTAHHBIX u
CHUCTEM. MAIIMHHOTO o0yyeHus,
YwMmers: OCYIIIECTBUTE KOHCOJIUAALINIO
—(I)OpMI/IpOBaTL JTAHHBIX nu3 Pa3HBIX
Tpe6OBaHI/IH K | AICTOYHUKOB, OYMCTKY H
nH(OPMAITMOHHOM penoOpaboTKy JIAHHBIX;
CHUCTEME. WCTIONB3YS CTaH/apTHEIE
BHU3YyaJIM3ALUH co3nainTe
AHAIUTUYECKUM
MHTEPaKTUBHbIN OTYET,
co3anTe MOJEIb
MAIIMHHOTO o0yyeHus,
BBISIBUTE WHCAMNTHI.
PasmectuTe WHTEpaKTHBHOE
MpwjiokeHue B o0uake,
OpraHu3yHTE  COBMECTHYIO
paboTy BHYTpH KOMAaHIHI.
[Ipennoxure BapHaHT
W3MEHEHUs1 Ou3Hec-MoJenu
NPEAIPUATHSL.
3ananue 2
s BBIOpaHHOTO
NOPEINpUITAS  ONPE/ACIHUTE
cocTaB nH(pOpMAIH,
KOTOPBIH cremyer
aHaJIU3UpPOBATH JUI
MOBBILIEHUS PPEKTUBHOCTH
OusHeca, BBISIBUTE

BO3MOKHOCTH TIO TTOTY9E€HHUIO
TpeOyeMbIX JIaHHBIX,
MIPOBEUTE MPOEKTUPOBAHHE
LEJEBOM APXUTEKTYPBI
cucteM OuW3HEC-aHATMTHKH.
Pazpaboraiite npemnoxeHus
JUIA 3aKa3yvKa MO BBIOOPY
HanpaBjIeHUN W3MEHEHUM
NT-nanamadra
MpENTPHUATUS
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HaumenoBanne HNnankxaTopsl PesyabTarhl TunoBbie KOHTPOJIbHBIE
KOMIETeHIIUH JOCTHIKEHHSI o0yueHus: (yMeHUst 3aJaHusA
KOMIIETEHIIUMN U 3HAHUA),
COOTHECEHHbIE C
KOMIIeTEeHIIMSIMH/HA

HIMKATOPaMH

JIOCTHKEHHSI

KOMIIETEHIIUH
3.ITpoBoaut ananms 3HaTh: 3ananue 1
pBIHKA U IO —METOIbI B Colab o0yunte wu
TpeOOBaHHMS TIPOBEACHMS aHaIn3a | CPAaBHUBATH MOJIeTTH
NPEeJIaraeT peuleHus | phIHKa. MallMHHOTO  OOydYeHus ¢
B obsactu UT, YMeTh: HCII0JIb30BaHUEM
MPOBOJUT OLIEHKY ~IIPOBOJMTH OILIEHKY TEXHOJIOTHH AutoML
NPEIIOKEHHBIX HPeII0KEHHBIX (dpeiiMBOpKa h20-3
pelIeHui. pelIeHuii. WCTIONB3YS ANTOPUTMBI

perpeccun,  TPaJHEHTHOTO

OycTHHra, CIy4aliHOro Jeca
WM KCIOJIB3YS TUIAT(HOPMBI.
[IpoBecTu mporHo3upoBaHue
OTBETA JIyYlllell MOJEIM Ha

HOBBIX JIAHHBIX,
OCYILECTBUTh  OLEHKY H
00BbsICHEHHE MOJENH, IEIUION
MOJIENTN

3ananue 2

B Colab CPaBHHBATH
QJITOPUTMBL perpeccuu,
TPaJueHTHOTO OycrtuHra,
CIIy4aitHOTro Jueca,
WCTIONIb3YEeMBIE TS CO3/IaHHMsI
MOJIENTN MAIUHHOTO
o0y4eHus, OpUMEHSS
bpeitMBopK LightGBM.

IIpoBecT nporHo3upoBaHUE
OTBETa JIyYIleil MOJAeNTH Ha
HOBBIX JAHHBIX,
OCYIIIECTBUTH  OIEHKYy |
O00BSICHEHHE MOJENH, ACIUION
MOJCITH

IIpumepHuvie sonpocwl Kk 3auemy:

1. OxapakTepusyiTe OTINYNS TOHATUM UCKYCCTBEHHBIA MHTEUICKT, MAIITUHHOE

oOydeHune u rimyookoe 00ydeHue.

2. OxapakTepusyiTe mpolecc MOAroTOBKHU JaHHBIX M pa3pabOTKu (PyHKIUH B
MaIlIMHHOM O0YyYECHUH.

3. OxapakTepusyite NpPUHLHUIIBI
MAaIIMHHOTO O0yYeHUsI 1 MUHUMU3ALHsI PYHKIIUU OTEPb.

4. OxapakTepusyiiTe METPUKM KadecTBa KiacCU(UKAIMU: MaTpHIla OIIHOOK
(metouHocteit), Accuracy, Precision u Recall, F1-mepa.

5. Oxapaxkrepusyiite nonstue Business Intelligence.

paboTHI
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6. HazoBute TpeboBanus k cuctemam Bl.

HazoBute Tunossie 6J10KU coBpeMeHHBIX Bl-crucrem.

8. OxapakrepusyiTe OCOOCHHOCTM [AHHBIX, HAKOIUICHHBIX B KOMIIAHHSX.
dopMmanuzaius 1aHHbIX.

9. Oxapakrepusyite MeToibl cOOpa TaHHbIX. TpeOOBaHMS K JAaHHBIM.

10.YkaxxuTe MECTO aHAIUTHYECKUX CHCTEM B KOPIIOPATHUBHOW CHUCTEME
yIpaBICHUS.

11.0Oxapakrepu3yiiTe Npoueaypy 1 Ueiau KOHCOIUAAIUHN TAHHbIX.

12.HazoBwuTe 3a1a49u, pemiaeMple TPH KOHCOTUAAINH TaHHbIX.

13.0OxapakTepu3yiiTe MHOTOMEPHOE TMPEACTABICHUE TAaHHBIX M MHOTOMEPHBII
Ky0. MI3amMepenus u (hakThl, onepanui ¢ MHOTOMEPHBIM KyOOM.

14.0Onpenenutsb poiib U MECTO aHAJIM3a B MPOIECCE MPUHSITHUS PEIICHUS.

15.Ykaxure 0coOOEHHOCTH HHPOPMAIIMOHHO-aHATUTHYECKUX U Bl-cucrem.

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

17.Yxaxxure OCHOBHBIE TPHUHIMIBI  pa3JECJICHUS  TPAH3aKIMOHHBIX U
AHATMTUYECKUX CUCTEM.

~

IIpumepHvle npaxmuueckue 3a0anusi K 3auemy:

1. Pazpabotka cuenapueB ABC-XYZ, RFM, koropTHOTro - aHaJIM30B B BRIOpaHHOM
cpene.

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

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

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

Memoouueckue mamepuansl, onpedenaruiue npoueoypbl OUeHUBAHUA
3HAHUU, YMEHUU
[Tpuka3z ot 01.10.2024 No2187/0 «O6 yrBepxkaeHuu IlosnoxeHuss o MpoBeACHUU
TEKYLIEro KOHTPOJISI yCIIEBAEMOCTH U MPOMEXYTOUHON aTTECTallUK O0y4YaroIINXCs
1o MporpaMMaM OakanaBprara U MarucTparypsl B @MHAHCOBOM YHHUBEPCUTETE.

8. IlepeyeHb OCHOBHOW M JIONMOJHUTEJIbHOH JIUTEPATYPbl, HEOOXOAMMOM 151
OCBOCHUSI TUCHUITHHBI
Hopmamueno-npagoevie akmul:

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

2. [Taciopt HarmuonaneHOM mporpammbl «lludpoBas sxoHomuka Poccuiickoii
Oenepanun»  (yrB. npesuguymom 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 roawsr)" (B pea. I[locranornenus IlpaBurensctBa PO ot
18.05.2011 N 399).
a) ocHoBHaA:
[TnatonoB, A. B. MamuuaHOe oOy4erHue: 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. OcnoBbl MamuHHOTr0 00y4uenus Ha Python: yueOnuk / M. B.
KopoteeB. — Mocksa : Knopyc, 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. [IpuHuumbel ¥ npakTrka NOCTPOSHUS
MacIITabHpPyeMbIX CUCTEM O0OpaOOTKHU JIaHHBIX B PEAIbHOM BPEMEHHU: MEPEBOJI
¢ anrnuiickoro / H. Mapu, JI. Yoppen. — Mocksa : Bunbsimc, 2016. - 368 c. —
TekcT : HenmoCpeACTBEHHBIN.
bpunk, X. Mamunnoe o0yuenue / X. bpunk, /[x. Puuapge, M. ®@esepond. —
Cankrt-IletepOypr : [Tutep, 2018. — 331 c. — TekcT : HEMOCPEACTBEHHBIH.
Hansu, D. I'. Jlannsle: XpaHeHue u o0Opabotka: yueonuk / O. I'. [anss;
®unynuBepcurer. — MockBa : Huppa-M, 2021. - 205 c. - Teker :
HenocpeAcTBeHHbI. - To ke, - OBC ZNANIUM. - URL:
https://znanium.com/catalog/product/1149101 (nara ob6pamenus : 17.12.2024).
- TekcT : aneKTpOHHBIN.

9. Ilepedyenb pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHUKANMOHHON 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 — cepsuc Bu3yanu3anuu U aHaiIM3a

NaHHBIX SIHOEKC.

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

5. https://cloud.yandex.ru/training/corpplatform - MPaKTUYCCKUH  KypcC
«ITocTpoeHne KOpHmopaTUBHON aHATUTUYECKON TIIaTPOPMBI»

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

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

B
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10. MeToanyeckue yKazaHusl AJsl 00y4aOIIUXCH M0 OCBOCHHUIO TUCHMILIMHBI
Crynenram HE00X0IUMO PYKOBOJICTBOBAThCS «MeTtonnueckumMu
pEeKOMEHJAUMAMU 10 IUIAHUPOBAaHUIO W OpPraHU3alld  BHEAYJUTOPHOU
CaMOCTOATENbHON padoThl MO 00pa3oBaTeNbHBIM IporpaMmam OakajaBpuaTa U
Maructparypsl B ®@unancoBom yHuBepcutete» (IIpuxas pextopa Ne 1040 o or
11.05.2021) u nganHoi paboueit mporpaMMon TUCUUIIIIUHBI.
11.1lepeyenr  MHGPOPMALMOHHBIX  TEXHOJOrHil, HCHOJb3YeMBbIX MPH
OCYLIECTBJICHHMH 00pa30BaTeJbHOI0 Mpouecca mo AUCHMILIMHE, BKIKYas
nepevyeHb HEe00X0AUMOro MPOrpPamMMHOI0 o0ecrieyeHust U
UH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
11.1. KoMmiekT JTUIIeH3MOHHOTO ITPOTPaMMHOTO 00eCIICUeHUSI:
1. OC Astr Linux,
2. LibreOffice
3. AutuBupyc Kaspersky
11.2 CoBpemeHHbIE npodeccuoHabHbIE JEMOHCTPALOHHBIE 151
nH(OPMAIMOHHBIE CITPABOYHBIEC CUCTEMBI:
1. Koucynerant [roc.
11.3 CeptudunupoBaHHbie MPOrpaMMHBIE W allllapaTHbIE CPEJCTBA 3alllUThI
uH(popMaIuu:
He npenycmoTpeHsl.

12. Omnmcanue MaTepUAJIbLHO-TEXHUYECKOM 0a3bl, He00XOoAUMON ISl
OCyLIeCTBJICHHSI 00Pa30BaTEIbLHOI0 MPOLECCa MO AUCHUILIHHE
[Tomenienust ayisi MPOBEACHUS JICKLIMI, CEMUHAPCKUX 3aHATHUM, TPYIIOBBIX U
VHAWBUIYAJIbHBIX KOHCYJbTAllMM, TEKYIIEr0 KOHTPOJId W MNPOMEKYTOUHOMU
aTTECTaIlNH, a TAKXKE TMTOMEIIESHUS 11T CAMOCTOSTEIILHON paOOTHI.
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