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1. HaumeHoBaHue QMCHHUIIIMHBI
«TexHonornu NpoaABUHYTOU aHATIUTUKID.

2. Ilepeuenb mNIaHMpyeMbIX Pe3yJabTATOB OCBOEHUS
(mepevyeHb KOMIIETEHUHMI) C YKa3aHHeM

NPOrpamMmbl

o0pa3oBareJIbHOM
HHAUKATOPOB HUX

HOCTHKEHUS, COOTHECEHHBIX C IUVIAHMPYEMBbIMHU Ppe3yJbTaTaMH O0Oy4YeHUH IO

AUCIHUIIJINHE

B pesynbrare u3yueHus AUCUMIUIUHBI y CTYJIEHTOB JIOJKHBI ObITh CHOPMUPOBAHBI
CJIEIYIOIUE KOMIIETECHIUU:

Ta6numa 1
Pe3yabTaTnl 00yyenust
Kon HaunMeHoBaHu Nuaukaropsl (B1aeHHus1, yMEHUS M 3HAHUA),
KOMIIETeH e AOCTHKEHUS COOTHeCeHHbIE C
U KOMIETeHIHI KOMIIeTEeHII U KOMIETeHIHAMU/UHINKATOPaM
U IOCTUKEHUs] KOMIIeTEHINHU
IIKH-3 Cnoco6nocts | 1. [IpuMeHsITH 3HaTh:
PUMCHSITh AQHAIUTHYCCKUC COBPEMCHHBIC IPUEMBI
AQHAJIMUTUYECKU | CUCTEMBI pabOTHI C WCIIOIb30BAHUS  AHATMTHYECKUX
€ CHCTEMBbl H | JaHHBIMHU CUCTEMBI JUIsl pa0OTHI C TAaHHBIMH
KOHCYJIbTHPOB YMmeTs:
aTh o MCIIOJIb30BAHUS COBPEMEHHBIE
BOIIpOCamM AQHAIMTUYECKUE CHUCTEMbl IS
pa3paboTKu | paboThI ¢ JaHHBIMHU
PasBATHA 2. IlpoBoaut aHanu3 | 3HATh:
AHAIUTUYECKU
pBIHKA TEOPETUYECKHUE OCHOBBI aHANM3a
X CHCTEM | HannTieckux pBIHKa aHAJIUTHYECKUX CHUCTEM
pabote! | cucrem paboTel ¢ | pabOTHI C JTAHHBIMU
JIAHHDBINMH JTaHHBIMU YMeTh: aHaIM3UpOBATh PBHIHOK
QHAIUTUYECKUX  CUCTeM s
paboThI C TAaHHBIMH
3. KoncynpTupyeT no | 3HarTh:
BOIIpOCaM cnerupuyecKkue 0COOEHHOCTHU
NPUMEHEHUS byHKIIMOHANIAa  AHAIMTHUYECKUX
AHATUTUYECKUX CUCTEM palOThI C TaHHBIMU
CUCTEM paboThl C | YMETh:
JaHHBIMU HACTpauBaeT aHAIMUTUYECKUE
CUCTEMBI B  COOTBETCTBHE C
TpeOOBaHUSIMH OM3HEC-3aKa3unKa
IIKII-3 Cnoco6HOCTh | 1. AHANIM3UpYET 3HaTh:
Ilpogune | ppennarars TeKyIHil YPOBEHb CoBpemenHoe cocrossaue UT
«HT- pasIMYHEBIE uHbpactpykTypHex | THGPacTpyKTypHEIe
MeHeodcMme . OpraHu3aIuy.
o ; | BAPHAHTEI penIeHuit VeTh:
ousnece» HHGPACTPYKTY | MPEANPUATH/Oprany aQHAIM3UPOBATH TEKYIIUI
PHBIX pElIeHHH | 3a1iH YpOBEHb HHPPACTPYKTYPHBIX
pELICHUN OpraHU3alUu.
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TUISL 2. ®opmupyer wu | 3HATH:
TIOJLICPIKKH 000CHOBBIBACT ¢ pexTUBHBIC
UT/MC BapHAHTHI METOIBI CO3/IaHuUs M aHAJIHM3a
TEXHOJIOTUIECKOTO TEXHOJIOTUIECKOTO CIIOS
CIIOSl  apXHUTEKTYPHI | ApXUTEKTYPHI MPEATPUITUSL
NPEINpPUATHS/OpTaHd | YMETh:
3auu co3aBaTh, pOPMUPOBATH
¥ MOJICPHU3UPOBATH,
000CHOBBIBaTh BAPUAHTHI
TEXHOJIOTUIECKOTO CIIOS
APXUTEKTYPBI TPEATPUITUSL
MKII-3 Cnoco6uocts | l.Ilpoektupyer 3HaTh:
IIpogpune | ynpaBisTh ONTUMAJIbHYIO 3¢ deKTUBHBIN Habop
«Texnonoe | mpoueccamu MOJIENb YIPABICHHUS | YIPABICHYECKINX HHCTPYMEHTOB H
uu udpoBoi MPOIIECCOM MOAXOAOB Ha 0asze  JydIlIux
yughposwix | Tpanchopmanu | uudpoBoit MHUPOBBIX MPAaKTHK IU(GPOBOU
busnec- u Ou3Heca TpaHcpopMaluu, TpaHcpopMauu
Mmooeneiy Onupasich Ha YMmeTh:
pe3yabTaThl aHAU3a | IPUMCHSTH TEXHOJIOTUYCCKHH
TOTOBHOCTH TIOJTXO]T K P POBOIA
KOMITAaHUU K TpaHchopmauy, Kak
U(PPOBBIM COBOKYITHOCTh TEXHOJIOTUH,
npeoOpa3oBaHUSM. BHE/IpEHHE U peanuzanus
KOTOPBIX o0ecneunBaoT
KOMIIAHUU TIepexoJ B HOBOE
M(PPOBOE NPOCTPAHCTBO
2.0mnpenenseT ueiau u | 3HaTh:
OKU1aeMble LEeJId U O0XHJAEMble DPE3yJIbTaTh
pe3ybTaThl TpaHchopmanuu OusHeca,
TpaHchopmanuu OCHOBHBIE METO/bl YIPABICHUS
OusHeca, pUCKaMH, METOJbl YIIPaBIICHUS
HE0O0XOAMMBbIE KJIFOYEBBIMH PUCKAMU
pecypchl 11 ee VYMmers:
peanuzanuy u OTIpeNIETATh HE0O0XOIUMBbIE
METO/Ibl YIIPABJIEHUSI | PECYpCHI IS peanuzanuu
KJIFOUEBBIMU ¢ poBoit TpaHchopmanuu
pHUCKaMH. OusHeca, UCMOJIb30BaTh
BO3MOKHOCTH IS

COBEpIIICHCTBOBAHMSI U CHUKCHUS
PHUCKOB

3. MecTO IUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuunnmaa

«ITmardhopmsr

OU3HEC-AaHATTUTUKHN)

OTHOCUTCS K Tpoduiiro

(as1ekTHBHBIN) YacTH, (POPMUPYEMON ydaCTHUKAMU 00pa30BaTEIIbHBIX OTHOIICHUN
no HampasieHuto noaroroBku 38.03.05 - busnec-undopmaruka OIl «{udposas
TpaHc(opMalus ynpaBieHUus OU3HECOM.
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4. O0beM TUCHUILIMHBI B 32a4€THBIX €IMHMLAX U B aKaJeMHYeCKHX 4acax ¢
Bbl/IeJICHHEM O00beMa ayJAUTOPHON (JIEKIHMH, CECMHHAPBI) H CAMOCTOATE/IbHOM

padoThI 00yYaKOLIUXCH

arTeCTallunu

Tabnuia 2
. Cemectp 6
Bup yyeOHoi padoThI 110 Bcero
(B yacax)
AMCIHMIJINHE (B 3/e1. M yacax)
O01mas TPY/10€MKOCTD 33.¢./108 u. 108
AACHUATITHHBI
Konumaxmmnasn paboma - 50 50
Ayoumopnuvle 3anamus
Jlexyuu 16 16
Cemunapul, npakmuueckue 34 34
3anamus
Camocmoamenvnas paboma 58 58
By Tekymero KOHTpoIs Kontponbnas pabora | KontponpHas pabora
Bun npomexxyrounon 3auer 3auer




5. Copep:xxaHue AUCHUIVIMHBI, CTPYKTYPHPOBaHHOe IO TeMaM (pa3aejam)
AUCHMILVIMHBI ¢ YKa3aHHEM HMX 00beMOB (B aKaJeMH4YECKHX 4Yacax) U BHIAOB
y4eOHBIX 3aHATHI

5.1. Cooeprcanue oucyuniunol

Tema 1. [lnargopmMbl HAYKH 0 JaHHBIX U MAIIMHHOTO 00y4YeHH sl

KitoueBble BO3MOKHOCTH MIaTGOpPM HAYKM O JAHHBIX M MAUIMHHOTO
oOyuenus. lIpencraBieHue JaHHBIX B BUAE MHOroMepHbIX Ky0oB (OLAP-ky0OoOB).
MaHunynupoBaHue AaHHBIMU «HA JIETY», OTOOpakKeHHE B BHJI€ KpOCC-TaOJIULl U
KpOcCC-uarpamMM, BO3MOXXHOCTh yriyOsieHuss B jgaHHble, Ad-hoc 3ampocsl,
texHojoruu drill-down, drill-up. Tlpumenenne OLAP npu pemieHMH MHOTHX
aHAIMTUYECKUX  3a/auy:  pa3BelIOYHBIA  aHalM3, MCCIEJOBaHUE  JIaHHBIX,
aHAIMTUYECKass OTYETHOCTh, (PMHAHCOBBIN aHanu3. Pa3pabotka cuenapues ABC,
XYZ, ABC-XYZ, RFF, karopnoro ananu3za B mnatdopme Loginom.

Texnomorun H20.ai: AutoML, pacnpenenennass oOpaboTka B MaMsTH,
Sparkling Water, H20O Driverless Al. Co3nanue CKBO3HBIX pabouuXx MPOLECCOB B
HayKe O JaHHBIX, CMEIIMBAHUE PAa3HBIX UHCTPYMEHTOB, OYUCTKA U MpenoopadoTka
JAHHBIX, UCIOJIb30BAHME MAIIMHHOIO OOY4Y€HHS U MCKYCCTBEHHOI'O HMHTEJUICKTA,
COBMECTHasi pabora, uHTerpamusi ¢ (pedMBOpKaMU MAIIMHHOTO OOYyYeHHs C
OTKpbITBIM KoaoM B Tuiarpopme Knime, RapidMiner, Trifacta u Loginom.
Wurerpanusa mnatdpopm H20 u Knime.

Tema 2. Ilnargopmbl OM3HEC-aHAJTUTUKH

A3pik BusyanbHbIX 3anpocoB VizQL. Texnonorus Data Engine kommnanuu
Tableau. Texuomoruss Hyper: renepamnuss JUHAMUYECKOTO KOJAa U METOJBI
napajienu3mMa il JOCTHKEHUS BBICOKOW NPOWU3BOAUTEIBHOCTH IPU CO3JaHHUU
HKCTPAKTOB M BBHINOJHEHUH 3anpocoB. KitoueBble mnpeumyniecTBa Tableau u
¢bynknuonan Tableau. ICTOUHMKY HaHHBIX U MOAKIIOUCHMS. BrU3yalbHBINA aHaIW3
U BbluucieHus. Hcmonb3oBanue mapamerpoB. Co3manue amoOoOpioB |
dopmatupoBanue. IlyOnukanus TOKyMEHTOB, COBMECTHOE HCIOJIb30BaHHUE.
Pacmmmpennas ananuTrka B Tableau.

Hasznauenue n ¢pynkuuonansueie 6510ku B Power BI Desktop. Haznauenue
obmayHoro cepBuca aHanuTuku PowerBl.com. KiroueBbie oTnmums wu
npeumyiiectsa Power BI, Bo3moxxHoctm Power BI mo o06paborke Oosbmmx
naHHbIX. [logkimioueHrne K JaHHBIM, TpeoOpa3oBaHuEe M (POPMUPOBAHUE JTAHHBIX,
CO37aHUe MOJIENM, BU3yaJIM3allMd U OTYETOB, HWH(DOPMAIMOHHBIX TMaHEIeH
MOHUTOpHUHTa, coBMecTHas pabota B Power BI. DAX u s3pik M. Ob6paboTka
€CTECTBEHHOI'0 SI3bIKa, TEeXHOJoruss Bompoc u orBeToB Q&A B Power BIL
Pacmirpennas aHanuTHKa U MHTErpalusi TEXHOJIOTMl MAallIMHHOTO 00yueHust Azure.

Busyamuzanus nanabeix — Yandex Datalens: co3manue B HECKOIBKO KIIMKOB
rpadukoB, YTOOBI OBICTPO TPOBEPUTH THUIIOTE3Y, pa3pabOTKa TMOJHOIIEHHOTO
nambopaa I MOHHUTOPHHTA KIIIOYEBBIX Om3Hec-meTpuk. Pabota ¢ pasHbBIMU
HMCTOYHUKAMU JTAHHBIX: TIOJKIIOUYCHHE K O0JaYHBIM U JIOKAJTbHBIM 0a3aM JaHHBIX,
CepBHCaM | IJIOCKUM (haiiyiaM, KOMOMHUPOBAaHUE JAHHBIX U3 Pa3HBIX UCTOYHUKOB B
onHoM  npambopae. [l'eoananutuka Ha  Snaekc.Kaprax: wucnosib3oBaHue



Bo3MOKHOCTeN fnpexc.KapT misi KOpHoOpaTMBHOM AHAIWTHKH, IOAKIIOYEHUE
ximoya APl SlHpekc kapT g NPOABUHYTBIX BO3MOKHOCTEM T'€OKOJIHHIA.
JloOaBneHue yd€THBIX 3aluceld KOMaHAbl WM JaXe BHEUIHUX MNapTHEPOB IS

COBMECTHOU pabOTHI.

WuTerpanys aHaTUTHYCCKUX TEXHOJIOTHH maTdopm kiaacca Data Science

and Machine Learning ¢ murar¢popmamu Business Intelligence.

5.2. Yueono-memamuueckuii nian

Tabmmma 3
Tpynoemkocts B uacax 2021 r. nadopa, ounas
¢opma oOyueHust
DopMbI
N HauMeHoBaHUue KonTakTHas pabdora-
o TEKYIIEro
TeMbI (pa3esa) Ayautopuas pabora Camocro- vy
/1 KOHTPOJIs
JTUCHUIJIMHBI Bcero Ipaxr. u SITEJILHAS
ycreBaeMocTH
Oo6mas | Jlekiuu | ceMUHApCKHE pabora
3aHATUA
1 Tema 1. Ilnardopmbl
HayKd O JaHHBIX U Brmornmenue
NunuBuy-
MaIIMHHOTO O0yYEeHHS 52 24 8 16 28
AJIBHBIX
3aJaHUMN
2 BeinonHenue
Tema 2. [Tmatdopmsr HHAABUY-
$op 56 26 8 18 30 AMBHLY
OM3HEC-aHATUTUKHU AIIbHBIX
3aJaHuN
B nenom no KounTponpHas
! 108 | 50 | 16 34 58 o
JTUCIATUTNHE pabora
Htoro B %: 46 32 68 54
5.3. Coodepicanue cemunapos, npaKkmuueckux 3aHAmMuIl
Ta0Onuna 4
IlepeyeHb BOPOCOB Uil 00CY:KIEHHUSI HA
HaumeHoBaHHe TeM CeMHHAPCKHUX, MPAKTHYECKHX 3aHIATHSIX, dopmbl
(pa3nenoB) peKoMeHayeMble HCTOYHMKH U3 pa3aesios 8,9 NPoBeJIeHus
JTACHUATIIINHBI (Yyka3biBaeTcsi pas3jies U MOPSAAKOBbI HOMep 3aHATHH

HCTOYHHMKA)

Tema 1. ITnardopmsl
HAyKM O JIJaHHBIX U
MAIIMHHOTO 00yUYeHHUS

1. Konconmupauus, o4yucTka W mpenoopaboTka
naHHpix B Loginom, pemenune  3amaun
IPENpOLECCUHTA.

2. IlocTpoeHue U aHaIM3 MHOTOMEPHBIX KyOOB B
mardopme Loginom.

3. Pazpabotka cuenapues ABC, XYZ, ABC-
XYZ, RFF anammza B miardpopme Loginom
OcHoBHnas nuteparypa: 1,2

JlononuurensHas aureparypa: 1,2,3

Brinonnenue n

3aliuTa

MPAKTUYCCKUX

3aJaHui
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Tema 1. Ilnatdopmbl
HAYKH O TAaHHBIX U
MAIIUHHOTO 00yYeHHS

1. Pa3paboTka, 00y4eHue u OlleHKa MOJIeTei
MAIIMHHOTO 00YUYEHHSI C UCTIOJIb30BaHHEM
H20.ai Flow

2. Pa3zpaboTka, 00y4eHue 1 OIleHKa MOJIeNei
MAaIIMHHOrO 00yueHHs ¢ ucnosb3oBanueM H20
Driverless Al

OcHoBHas nuteparypa: 1,2

JononuurensHas auteparypa: 1,2,3

Brmonnaenune n
3aIuTa
MPAKTUYECKHUX
3aJIaHuM

Tema 1. [Tnardopmsr
HAYKH O JTAaHHBIX U
MalIMHHOTO 00y4eHus

1. O630p Bo3moxkHOCcTeit KNIME Analytics
Platform nuist ananm3a naHHBIX

2. MHTterpanus JaHHBIX, OYHCTKA,
npeoopadboTKa JaHHbBIX, pa3paboTKa U OLEHKa
MO/I€Ie MalllMHHOTO 00Y4eHHUs ¢
ucnonb3oBanueM KNIME Analytics Platform.
OcHoBHas nuteparypa: 1,2

JononuurensHas auteparypa: 1,2,3

Brmonnenne n
3aIIuTa
MPAKTUYECKHUX
3aJIaHuM

Tema 1. ITnardopmsl
HayKH O JaHHBIX U
MalIMHHOTO 00y4eHus

1. OG630p Bo3moxHOcTeN RapidMiner s
aHajgM3a JaHHBIX

2. WHTerpanus JaHHBIX, OYHCTKA,
npeaoOpaboTka TaHHBIX, pa3padOTKa U OICHKA
MOJIeJIe MAIIMHHOTO O0YYEeHUs C
ucnons3oBaaneM RapidMiner Pemenue 3amau
KJIAaCCU(UKAITUHU, PETPECCUU U KITACTEPU3AIUH C
nomotsto RapidMiner.

OcHoBHas nurteparypa: 1,2

JlononuurensHas nuteparypa: 1,2,3

Brmonaenne n
3aIIuTa
MPAKTUYECKHUX
3aJaHuid

Tema 2. IlnaTdhopmsr
OM3HeC-aHaIUTUKU

1. Cosnmanne u HaCTpOMKa 0a30BBIX
Busyanusanuii B Tableau Public, ucrons3oBanue
OBICTPBIX BBIYMCIICHHUI W TAPaMETPOB.

2. Co3gaHue ¥ HaCTpOIKa MarmobopaoB.

3. [IpoBenenue AHAJUTUIECKOTO
CTOPUTCHJUIMHTA, IyOJIMKAaIMsl W BCTpauBaHUC
pe3yIbTaTOB BU3yaJIbHON aHAIMTHKHU B BEO.
OcHoBHas quteparypa: 1,2

JononaurenpHas qureparypa: 1,2,3

Breimonnenue u
3alnuTa
MPaKTUYECKUX
3aJaHud

Tema 2. IlnaTdhopmsr
OM3HEC-aHAIINTUKA

1. KoHconupauus AaHHBIX, CO3[JaHUE MOJEIH
JMAHHBIX, CO3/IaHHE HOBBIX MEp — KIIIOUEBBIX
nokazareyied 3pdexkTuBHOCTH, (HOPMHPOBAHUE
WHTEPAKTUBHBIX OTYETOB U HH(POPMAIIMOHHBIX
naHesieid MOHUTOPHHTA.

2. IlpumeHeHHe TEXHOJNOTMH  MAIIMHHOTO
oOyudeHus: i1 aHaiu3a JaHHBIX C IOMOIIBIO
BU3YaJbHBIX DJIEMEHTOB (KJIIOUEBbIE (DaKTOPbI
BJIMSIHUSA, JIEPEBO JIEKOMITO3UIIMH, BU3YaJbHbBIN
9JIEMEHT C aBTOONUCAHUEM, BOIIPOCHI M OTBETHI)
3. Ilpumenenne ckpuntoB SQL u Python s
cnoxubiX  BeuuciaeHudn  (ABC-XYZ, RFM-
aHalu3a), CO3JlaHMe W TNPUMEHEHHUE MoJjiesei
MaluHHOro 00y4eHust Ha python B Power Query
OcHoBHnas nuteparypa: 1,2

JononuurensHas aureparypa: 1,2,3

Breinmonnenue u
3aIImuTa
MPAKTUYECKUX
3aJaHuM




Tema 2. Ilnatdopmbl
OU3HeC-aHATUTUKU

1. HOI[KJIIO‘-IGHI/IG K UCTOYHHKaM JaHHBIX, BUJbI

BU3yaJIM3aLUI u METOJIUKA
nam6opaoB B Yandex Datalens

2. Pa3paboTka aHANTUTUYECKHX NPUIOKECHUI

OM3HEC-TIONB30BATEISIMA ~ C
Yandex Datalens

OcHoBHas nuteparypa: 1,2
JlononuurenpHas auteparypa: 1,2,3

CO3JIaHU
Brmonnaenune n
3aIuTa
MIPUMEHEHUEM MPAKTUYECKHUX
3aJIaHuM

6. IlepeyeHb Y4eOHO-METOAUYECKOr0 OOeCIEeYEeHUS IS CAMOCTOATEIbLHOM
padoThI 00YYaAOMIMXCH 10 IUCIUIIHHE

6.1. Ilepeuenv eonpocos,

OMBOOUMbBIX HA CAMOCHOAMENIbHOE O0CBOCHUE

OUCYUNTUHDBL, hOPMBL 6HEAYOUMOPHOU CAMOCMOAMETbHOU PADOM bl

Ta0muna 5

HaumeHnoBaHue TeM

(pa3nesioB) AUCHHUILIHHBI

HepequL BOIIPOCOB, OTBOAUMBIX
Ha CaMOCTOATECJIBHOEC OCBOCHHC

®DopMbl BHEAYIMTOPHOH
CaMOCTOSITEIbHOH padoThI

Nzyuenue METOIUYECKUX
@®peliMBOPKU MAIIMHHOTO OOYYEeHHs (MaTepuajioB IO TEME B
¢ AutoML (AutoGluon, PyCatet). HIIEKTPOHHOM BHUJIE u
Tema 1. Ilnardopmbl Hayku .
0 TAHHBIX H MAITIHHHOIG O6nat_1HLIe CepBHCHI Big Data a_nd PEKOMEHyeMbIX pasenos
oByueHs Machine Iearr_ung u Deep learning  [0CHOBHOW ¥ JONOJIHUTEIBHOM
Amazon — Microsoft — Google — JUTEpPaTypbl,  HUHTEPHET  —
IBM HCTOYHUKOB.
IToaroroBka Kk ceMruHapam
N3yuenue METOIUUECKUX
MarepuajioB IO TeMe B
JlnHamuka poccuiickoro pelaka Bl-  |anekTpoHHOM BUJIC u
Tewma 2. Ilnardopmbr maTdopM. CpaBHUTENBHBIM aHAIU3 | PEKOMEHTYEMbIX paszieion
OU3HEC-aHATUTUKI MUPOBBIX U POCCUUCKUX JIUJEPOB OCHOBHOM M JOIOJHUTEIbHOU
cpenu miatdopm Bl JUTEpaTypbpl,  UHTEPHET  —
HMCTOYHUKOB.

HOI[FOTOBK& K CEMHHapaM

6.2. Ilepeuenv eonpocos, 3adanuii, mem O0aA1 NOO20MOBKU K MeEKyuemy

KOHMPOJ110

IIpumepnvle memol 015 KOHMPOILHOU PAOOMbL'

CTyAeHTYy B Havajie ceMecTpa IpeiaracTcsi BBIOpaTh KEHC, HA OCHOBE KOTOPOI'O
pa3pabaThIBaThCsl AHATUTHYECKUH MPOEKT. JIIsi 3TOro MOXKHO HCIIOJIb30BaTh
nataceTsl ¢ Kaggle https://www.kaggle.com/datasets

lIpumepnsbie 3a0anus 011 KOHMPOJILHOU padboOmblL:

1. Tlo 3amaHHBIM [OaHHBIM (MHIUBUAYaJIbHBIM (haii) paszpaboraTh paboumii
MPOILIECC PEUICHUs 3aJlayd CKOPUHTOBOW OILICHKHU 3aEMIIMKOB, MPOU3BECTU

OLICHKY

KadycCTBa

KJ1accuukanuu

HENPOCETEBBIMU

ajiropurtMmammu u



https://www.kaggle.com/datasets
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QIrOPUTMaMHM MAIIMHHOTO OOYy4Y€HHs, NPOBECTH BU3YAIbHYIO AHAIUTHKY:
HECKOJIbKO AalO0p/I0B U MPOBECTU AHATUTUYECKUN CTOPUTEIUIMHT.

2. Ilo 3amaHHBIM JaHHBIM (MHAMBUAYaJbHBIM (ail) paszpaborath pabouwmii
MpolLecC peleHuss 3aJauyd CErMEHTAaluU KIMEHTOB TMPOU3BECTH OLICHKY
KavyecTBa KjacTepH3alud HelpoHHO# kaproit Koxonena u amropurmom K-
means. [IpoBecTu Bu3yanbHYyI0 aHAIMTUKY: HECKOJIBKO JAaIIO0OpI0B U MPOBECTU

aHAJIUTUYCCKUHI CTOPHUTCIIJIVHI .

Kpurepun OannbHON OLEHKA pa3iIMYHbIX (OPM TEKYIIEro KOHTPOJS
yCHEBAEMOCTH COJEPKATCA B COOTBETCTBYIOIIMX METOJMYECKUX PEKOMEHAAIUSIX
JenapTaMeHTa Ou3Hec-MH(POPMATUKH.

/. ®OH OLEHOYHBIX CPEACTB /Jisl NMPOoBeAeHUs] MPOMEKYTOYHOH aTTeCTAMHU
00y4aoIMXCs M0 TUCHUIINHE
[Tepeyenb kKOMIIETEHIIMI MPEICTABIICH B pa3jelie 2, KOTOPhIA XapaKTepu3yeT
nepedeHb MIaHUPYEMBIX Pe3yJIbTaTOB 00YUYEHHUS IO AUCITUTIIMHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIibTaTaMU OCBOCHHS 00pa30BaTEILHON MTPOTPAMMBL.

Tunoevie KOHmMPOIbHBIE 3A0AHUA UTU UHBIE MAMEPUATIbL, HEOOX00UMDbLE 014
OUEHKU UHOUKAMOPOE O0CMUICCHUA KOMNEMEeHWUIl, YMEHUIl U 3HAHUIL

TaOmumna 6
PesyabTarnl TunoBbie KOHTPOJIbHbIE
o0y4eHust 3aJaHusA
(BJIaJIeHUSA, YMEHUS
HanMeHoBamme HNuaaukaropsbl U 3HAHMS),
KOMITETeH I AOCTUKEHU S COOTHEeCeHHbIE €
KOMIIETEeHIIUM | KOMIeTeHIUsIMU/H
HAUKATOPaMU
JAOCTUKEHU S
KOMIIeTeHIUH
IIKH-3 1. Ilpumensts | 3HaTh: 3aganue 1
CrniocoGHOCTh AQHAJIUTUYECKHE | COBpEMEHHbIE OcyiiecTBUTEe  MPOEKTUPOBAHUE
MPUMEHSITh CUCTEMBI pabOThI | IPUEMBI amoopaoB, OTpaKaroIIUX
aHAJIUTUYECKUE C TaHHBIMU UCIIOJIb30BaHUS OCHOBHBIE MEPCIEKTUBBI CHCTEMBI
CUCTEMBbI u AQHATUTUYECKUX cOamaHCHUpPOBAHHBIX TOKa3aTemneit
KOHCYJBTUPOBATH CUCTEeMBI 715 paboThl | 3PPEKTUBHOCTA W MOHHUTOPUHT
1o BOMpOCam C IaHHBIMU KPI opranuzamuu, uUCHOIB3Ys
pa3paboTku u wiatrGopmMbl HAyKH O JAHHBIX M
pa3BUTUA YmeTn: w1atopmbl OM3HEC-AaHATTUTHKHY.
AHATUTUYECKUX UCIIOJIb30BaHUS 3aganue 2
cUCTeM pPabOTHI ¢ COBPEMEHHBIE Hcnons3ys aHAIIMTUYECKHE
JTaHHBIMU aQHAJIUTUYECKUE m1atopmbl BBITIOJTHUTE
CUCTEMBI JIJ1s1 pabOThI | MPOTHO3UPOBAHUE  BPEMEHHBIX
C JaHHBIMH psA0B (PMHAHCOBBIX TMOKa3aTelneH,
BU3yaJIU3UPOBAaTh  IOJTYYEHHBIE
pe3yJbTaThl, MIPOBEANTE
HMHTEPIPETALNIO MOJTYYEHHBIX

pE3YJIbTATOB.
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2. MPOBOJIUTH | 3HATH: 3ananme 1
aHaJIN3  pBIHKA | TEOPETUUYECKUE [IpoBenuTe aHamu3  TEKYIIETO
AQHAINTUYECKUX | OCHOBBI aHaJIM3a | COCTOSIHUS PHIHKA aHATUTUYECKUX
cucTeM paboThI C | PbIHKA CUCTEM paboThl C JaHHBIMHU,
JTAHHBIMU AHATUTUYECKUX paccmaTtpuBas OCHOBHBIE
CUCTEM paboOThl C | KOMIIAHUU HAa POCCUMCKOM pPbIHKE.
JTAHHBIMU OxapakTepu3yiTe TEHACHIIUU |
HaIpaBJIEHUs Pa3BUTUSA PHIHKA:
Ymers: UHTETpaLus Bl-cucrem c
aHAJIN3UPOBATH WHCTPYMEHTaMU MaIIUHHOT O
PBIHOK oOyueHus, pa3paboTka
AHATTUTUYECKUX WHCTPYMEHTOB  TPEIUKTHBHOMN
CUCTEM JIJIsl pabOTHI C | aHATUTUKKU,  BHeApeHue  Self-
JTAHHBIMU Service BI.
3aganue 2
IIpoBegute aHamM3 TEKYILETO
COCTOSIHMSI MHMPOBOTO pbiHKa BI-
cuctem (Business Intelligence) u
miaThopM HAYKH O JAaHHBIX |
MaIIMHHOT O o0y4eHusl.
OxapakTepu3zynte TEHIACHIUH |
HaIpaBJIEHUs Pa3BUTHS PHIHKA:
MHTETpaLus Bl-cucrem c
WHCTPYMEHTaMU MAaITuHHOT O
o0ydJeHwus, pa3paboTka
UHCTPYMEHTOB  NPEIUKTHUBHOMN
aHaTUTUKH, BHeApeHue  Self-
Service BI.
3. 3HaTh: 3ananue 1
KouncyneTupyer | cneuuduueckue J11st BBIOpaHHOTO MPEANpUATUS
o BOIIPOCaM | OCOOEHHOCTH ornpeaenuTe 001acTu, B KOTOPBIX
IPUMEHEHUS dbyHKIIMOHATA MOTYT OBITh UCIOJIb30BaHBI
AQHAIUTUYECKUX | QaHAIUTUYECKUX AQHAIUTUYECKUE CHCTEMBI.
cucteM paboThl € | cucteM paboThI € VYKaxuTe BO3SMOXKHBIE
JAHHBIMU JTaHHBIMU HaIpaBJICHUS X BHEJPEHUS U
3(h(}eKT OT UX UCIIOTH30BAHUS.
YMerh: 3aganue 2
HACTpauBaeT Ji1st BBIOpaHHOTO MPEANpUATUS
AHAIUTUYECKUE MIPOBEIUTE KOHCYJIBTALIUIO
CUCTEMBI B 3aKa34MKa 1Mo BOIpocam
COOTBETCTBHUE C pa3pabotku ETL-nipouieayp
TpeOOBaHUSAMHU (u3BJICUEHUE, TPAHCHOPMALIHS U

OM3HeC-3aKa3ynKa

3arpy3Ka JIaHHbIX),
IIPOEKTUPOBAHMS TU3aliHa
MHTEPAKTUBHBIX MaHENIEH B
COOTBETCTBUU CO CLIEHAPUAMU
aHaJIN3a, ClIeUaIbHBIMU
TpeOOBaHUAMU 3aKa3zuMKa
(KOpIOpaTUBHBIN AM3ailiH,
brandbook), BuzyansHbIMU
BO3MO>KHOCTSIMH BbIOpaHHOM
AHAIUTUYECKOU CHCTEMBIL.




12

MKII-3 1. AHanusupyeTr | 3HaTh: 3ananue 1
CnocoOHOCTB TEKyIIHUH COBPEMEHHOE Jiss  BBIOpaHHOTO TPEANIPUATHUS
npemiaraTb YPOBEHD COCTOSIHUE UT | BbisiBUTE HEOOXOIMMBIX
pa3auyHbIE UHOQPACTPYKTYp | UHGPACTPYKTYpPHBIE | U3MEHEHUH B OW3HEC-TIpoIeccax,
BApUAHTBI HBIX pelIeHUI OpraHu3aIyHy. OIpeennTe MEpPOIPUATHS
UHPPACTPYKTYPH aJanTaluy Y4YEeTHBIX CHUCTEM U
BIX PEIIECHUMN IS YmMmern: U3MEHEeHUE ()OPM OTYETHOCTH IS
MOJIEPIKKU aHAJIN3UPOBATH BHEJPEHUs  CUCTEM  Ou3Hec-
NT/NC TEKYIIUN AHAIIUTHUKH, paspaboraiite
Ipoghunv «UT- YPOBEHb CHUCTEMBI KJIIOUEBBIX ITOKa3aTenei
MeHeOHCMeHm & UHPPACTPYKTYPHBIX | 3PPEKTUBHOCTH (KPI).
ousnece» pelieHuit Pa3paboraiite npeanoxxenus ans
OpraHH3aIiHy. 3aKa3zyuka o BBIOODY
HanpaBjieHud u3MeHenuin UT
MH(QPACTPYKTYpbl OpraHU3aI1H.
3ananue 2
Jl1st BBIOpaHHOT O MpeAnpUATUS
OIpeieNIuTe cocTaB MH(pOpMaLny,
KOTOPBIN CIIeyeT aHaJIu3UPOBATh
JUIS TIOBbIIIEHUS 3G (HEKTUBHOCTH
Ou3Heca, BHIIBUTE BO3MOKHOCTH
0 MOJIY4YEHHIO TPeOyeMbIX
JAHHBIX, IPOBEIUTE
IIPOEKTUPOBAHUE LEIEBOU
apxutektypbl UT
UH(GPACTPYKTYPhl OpraHU3aIMH.
PazpaboTaiiTe npenioxxeHust s
3aKa3yurKa 1o BHIOOpY
HamnpapjieHul n3Mmenenn UT
MHGPACTPYKTYPhl OpraHU3aI1H.
2. ®opmupyet U | 3HATh: 3ananue 1
000CHOBBIBAET s exTuBHBIC Jnst BBIOpAHHOTO MPEANPUITHS
BapHaHThI METOJIbl CO3JAaHUS U | OMpEIeNnuTe MEpPOIPUATHS
TEXHOJOTMYECKO | aHaJIM3a aJanTaiuu  TEXHOJIOTMYECKOTO
ro CJIOSl | TEXHOJIOTMYECKOTO cios
APXUTEKTYPHI crost ApPXUTEKTYpPbl TNPEANPUATHS IS
OPEIIPUITUS/OP | apXUTEKTYPbI BHEJJPEHUs aHAJTUTUYECKOU
raHu3anun IPEIIPUITUS CUCTEMBL. Chopmupyiite  u
00OCHYHTE TMpEeANIOKEHUs s
Ymers: 3aKa34HKa 1Mo BEIOOPY BapHaHTa
CO3/1aBaTh, TEXHOJOTUYECKOT0 CII0s
dbopmupoBath APXUTEKTYPHI MPEATPUATHUSL.
Y MOJICpPHU3UPOBATH, | 3ajaHue 2
000CHOBBIBATh Jn1s BBIOpaHHOTO MPEaNpUsATHS
BapUaHTHI oTpesieIuTe HEOOXO MBI
TEXHOJIOTMYECKOT 0 TEXHOJOTMYECKUI COCTaB
cnost ApPXUTEKTYPhl NPEATPUATHUS.
ApPXUTEKTYPBI PazpaOoraiiTe npeoxxeHus ams
IPEIIPUITHS 3aKa3uuKa 1o BeIOOpY

HarpaBJIeHUH MOJEpHU3AINN
TEXHOJIOTUYECKOI0 CII0s, IS
oOecnieyeHus ”HPOPMALIMOHHOM
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NOoAACPKKHU ACATCIbHOCTU

IPEINPUSTHSL.
MKII-3 1.IIpoextupyer | 3HaTh: 3ananue 1
CnocoOHOCTB ONTUMAJIbHYIO s dexTuBHbII HAO0P | 11 BBIOpaHHOTO MIPEAIPUSATHS
yIPaBIATh MO/JIEITb yIPaBICHYECKUX OTIPENICJINTE MEPOIIPUATHUS TIO
nporeccaMmu yTpaBJICHUS UHCTPYMEHTOB U | o0JIa4YHOMY pa3BEpTHIBAHUE
U poBoi IPOLIECCOM NOJX0/M0B Ha 0ase | aHAIMTHYECKOW CUCTEMBI,
TpaHchopmanuu | TUPPOBOH JYYIIUX ~ MHUPOBBIX | HCIOJIB3YS COBPEMEHHBIE
onsHeca TpaHchoOpMaMK | MPAKTHK IH(POBOI | TEXHUYECKHE CPEICTBA CTEKA
Ipoghunv , OTIMPasiCh Ha TpaHchopManuu texHosorui Yandex Datalens
«Texnonoeuu pe3yIbTaThI YMmerh: (Power BI, Tableau).
yugpposuix aHaJn3a IPUMEHSTh 3aganue 2
busnec-mooeneti» | TOTOBHOCTU TE€XHOJIOTMYECKHI Ucnone3yss ~ MHCTPYMEHTHl |
KOMIIaHHH K MOAXO0A K UubpOBOi | Texmomornu maardopm Loginom
LI (pPOBBIM Tpancopmanuu, Kax | (Knime, RapidMiner)
HpeO6pa3OBaHI/I5[ COBOKYITHOCTb OCYILIECTBUTE KOHCOJIHUIAIIHIO
M. TEXHOJIOTHH, JaHHBIX U3 pPa3HBIX HCTOYHHUKOB,
BHCIIPCHUC U | ounctky W MpenodpadboTKy
pean3anus JTAHHBIX; UCIIOJIb3Ys CTaHAAPTHBIE
KOTOPBIX BU3yaJIM3alluu co3zaire
obecrevnBarOT AQHAJUTUYECKUN HMHTEPAKTHUBHBIN
KOMIIaHMH IICPEXON B | oTyer, BBISIBUTE WHCAUTHI.
HOBOE u(poBoe | Pasmectute WHTEPAKTUBHOE
[IPOCTPAHCTBO MIPUIIOKEHNE B obmaxke,
OpraHu3yiTe COBMECTHYIO paboTy
BHYTpH KoMaHzbl. IIpennoxure
BapuaHT W3MEHEHUs Ou3Hec-
MOJIENIU TPEANIPUSITHUS.
2.0npenensier 3HATE: 3apanue 1
LeIu U nenu U oxumaemele | 1 BBIOPAHHOTO  MPEANPUATHS
OXKHUIAEMBIE PE3yIIbTATHI OTIpeZIeTINTE TIeNTi U 3a7a4l Om3Heca,
DPe3yJIbTaThl TpaHcopMaLy KOTOpBIE MOXHO PEIIHTH HHCI)pO]iOfI
TpaHchopMmanuu | OM3Heca, OCHOBHBIE Tpanc(opManue. Paspaboraiire
OusHeca, METO/bI YIpPaBICHUS UDCIVIONCHI A Sagasiuia o
BEIOOPY HampaBlIeHWWA CHIKEHHUS
HE0OXO0 UMbl pUCKaMH,  METOJIbl

pecypchl Ui ee
peauzanuu u
METO/IBI
yIpaBlIeHUs
KITIOYEBBIMU
pHUCKaMHU.

yIpaBleHUs
KJTIOYEBBIMU
pUCKaMu

YmMmerh:
OTpeeIIATh
HeoOXOaUMBIE
pecypcsl
peanuzainuu
udpoBon
TpaHchopManuu
OusHeca,
HCITOJIB30BaTh
BO3MOXKHOCTH  JUIS
COBEPIICHCTBOBAHUS
Y CHIDKEHUS PHCKOB

IS

PHCKOB M HETaTUBHBIX TOCIICACTBUH,
a TaKxe
VOpPaBISIONINE  BO3NEHCTBHS IO
MPEOJOJICHUI0 WX OTPHUIATEIHHOTO
BJIMSHUSL.

3apnanue 2

Co3zpaiite nanenu Mmonutopunra KPI
(hMHAHCOBBIX ToKa3aTenei,
UCTIONB3Ysl TEXHOJIOTHH IUTaTGopM
Yandex DataLens (Power BI,
Tableau). Hcmonb3yss BCTpOCHHBIE
UHCTPYMEHTBI pacIIMpPEeHHON
aHanmuTHkH  otatgopm  Loginom
(Knime, H20.ai) MPOBENTE

IMPOTHO3UPOBAHUC BPEMCHHBIX PA10B
(I)HHaHCOBBIX HOKa33.T€J'I€fI,
MMpOBEAUTE HUHTCPHIPECTAIUIO
MOJIY4YCHHBIX PE3YJIbTATOB.
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IIpumepnvle 6onpocwl k 3auemy:
Oxapakrepusyiite noustue Business Intelligence.
HazoBure TpeboBanus k cuctemam Bl.
Ha3oBure Tunossie 6J10ku coBpeMeHHBIX Bl-crucrem.
OxapakrepuszyiTe OCOOEHHOCTH JaHHBIX, HAKOIUJIEHHBIX B KOMIIAQHUSX.
dopmanusalnys JaHHbIX.
Oxapakrepusyite MeToibl cOOpa TaHHBIX. TpeOOBaHUS K TaHHBIM.
VYKaxuTe MEeCTO aHaJUTHUYECKMX CHUCTEM B KOPIOPATUBHOW CHUCTEME
yIpaBJICHUS.
Oxapaxrepusyiite ornnuuss OLTP-cucrem u CIIIIP.
OxapakTepusyiTe Mpoueaypy 1 Ueiar KOHCOMUAAIUU JaHHbBIX.
HazoBure 3a1auu, pemaeMble TpU KOHCOIUAAIMH TaHHbIX.
OxapakrepusyiiTe MHOTOMEPHOE MpEACTaBICHUE IaHHBIX U MHOTOMEPHBIH
Ky0. M3mepenus u ¢pakThl, orepanuu ¢ MHOTOMEPHBIM KyOOM.
OnpenenuTs poiab U MECTO aHAJIU3a B MPOIIECCE MPUHATUS PELICHUS.
VYkaxxute 0cCOOEHHOCTH MH(POPMAIIMOHHO-aHATUTUYECKUX U Bl-cucrem.
Oxapaxkrepusyire O0COOEHHOCTH APXUTEKTYPBI UH(GOPMAIMOHHO-
AQHAIMTUYECKON CUCTEMBI.
VYKaXuTe OCHOBHbIE MNPUHIMUIIBI  pa3feieHus]  TPaH3aKIMOHHBIX U
AHATMTUYECKUX CUCTEM.
VYKaxxuTe OCHOBHBIX UTPOKOB Ha pblHKe BI-cuctem Ha pocCUiCKOM pBIHKE.
OxapakTepu3yiTe 0COOEHHOCTH ONEPAaTUBHOIO aHAJIN3a JaHHbIX.
Oxapakrepusyiire ncnonb3zoBanue OLAP s aHann3a naHHbBIX.
Oxapakrepusyiite ucrnonb3zoBanue Ad-hoc 3ampocoB 1is aHaIM3a JaHHBIX.
Oxapakrtepusyiite ucnojab3oBanue TtexHojoruii drill-down, drill-up s
aHaJIM3a JaHHbIX.
VYkaxute MecTo HHPOPMAIMOHHO-AHATUTHUECKUX CHCTEM B IpoLeccax
IUTaHUPOBAHUS, COCTABJICHUSI OIOJKETOB U IPOrHO3UPOBAHUS.
Oxapakrepuszyite 0COOEHHOCTH HCIIOIb30BaHUs MPEAUKTUBHONW aHAIUTHKH.

Ipumepnvle npaxmuyeckue 3a0anus K 3auemy:.
WNuTerpanus AaHHBIX, OYMUCTKA, TpenoOpaboTka JaHHBIX, pa3paboTkKa u
OIICHKa MOJEJIel MAaIlMHHOTO O0yudeHus c ucnoib3oBaHueMm RapidMiner
Pemenue 3amay knaccupukamum, perpeccuy U KIacTEPU3alUU C TTOMOIIBIO
Power BI, Loginom, Knime.
Pazpaborka crnenapueB ABC-XYZ, RFM, KoroptHoro - aHajlu30B B
Loginom, Tableau, Power Bl, DatalLens.
Pa3paboTka aHAMUTUYECKUX TPUIOKEHUNW OW3HEC-TIONB30BATEIIMH  C
npuMmeHeHreMm Yandex Datal.ens, Tableau, Power BI.
[Tpumenenue ckpuntoB SQL u Python nmns crnoxusix Beruucnennii (ABC-
XYZ, RFM-ananuza), co3manue W NOpPUMEHEHHE MOJeNIed MaIIMHHOIO
oOyuenwus Ha python B Power Query
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Memoouueckue mamepuanvl, onpeoenaruue npouedypsl OUeHUEAHUA
3HAHU, YyMEHUU

[Tpuka3z ot 23.03.2017 Ne0557/0 «OO6 ytBepxkaenuu [lonoxeHus o mpoBeACHUU
TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEKYTOUYHOM aTTeCcTaluy 00yJaroIIiXCs
0 MporpaMMaM OakajaBpuara ¥ MarucTparypbl B @MHaHCOBOM YHUBEPCUTETEY.
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Bbop3synos, C. B. SI3biku nporpammupoBanusi. Python: perienue cioxHbIx 3aa4
/ C. B. bopaynos, C. JI. Kypranun. — Cankr-IletepOypr : Jlanb, 2023. — 192 c.
— ISBN 978-5-507-45923-0. —  OBC  Jlaus. — URL:
https://e.lanbook.com/book/319394 (nara oOpamienus: 15.05.2023). — Texkcr :
BJICKTPOHHBIM.

. [IporoapsikonoB, A. B. Anropurmsl Data Science u ux nmpakTudeckas peanu3anus

Ha Python : yue6. mocobue / A. B. Ilporoassikonos, Il. A. IleutoB, B. E.
CanoBuukoB. — Mocksa : Bosnoraa : Uadpa-Umxkenepus, 2022. — 392 ¢. — ISBN
978-5-9729-1006-9. — ObC Znanium.com. — URL:
https://znanium.com/catalog/product/1902689 (nata o6pamenus: 15.05.2023). —
TEeKCT : 3JEKTPOHHBIM.

0) oononiHumenvHan:

. Mapu, H. Bonbmne nanneie = Big Data. [IpuHiunel 1 npakTuka HOCTPOEHUS

MacITabUPyeMBbIX CUCTEM OOpaOOTKH JaHHBIX B PEalbHOM BPEMEHU : TeEp. C
anrn. / H. Mapn, JI. Yoppen. — Mocksa : Bunbsimc, 2016. — 368 ¢. — ISBN 978-
5-8459-2075-1. — TekcT : HEMOCPECTBEHHBIH.

. I'ypukos, C. P. OcHOBBI anropuTMHU3alK W TporpaMMupoBaHusi Ha Python :

yue0. mocodbue / C. P. I'ypuxoB. — MockBa : UIHOPA-M, 2023. — 343 c. —
(Beicee oOpazoBanme: bakamaBpumar). — ISBN 978-5-16-017142-5. — OBC
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Znanium.com. — URL: https://znanium.com/catalog/product/1913856 (nara
obpamienus: 15.05.2023). — Tekcr : 37EKTPOHHBIN.

6. Kemnexep, /1. Hayka o nannbIx : 6a30BbIi Kypc : yueO. mocoOue : nep. ¢ aHri. /
. Kemnexep, b. Tupnu ; nayu. pen. 3. MamenpsapoB. — MockBa : AnbpnnHa
[TaGmumep, 2020. — 224 c. : cxem., Tabn. — ISBN 978-5-9614-3170-4. — ObC
YHuBepcuteTckas oubnnoreka OHJIAMH. — URL:
https://biblioclub.ru/index.php?page=book&id=598235 (mata oOparieHus:
15.05.2023). — TeKcT : 2IIeKTPOHHBII.

7. Hansu, O. I'. JlaHHble: XpaHeHue u oOpabotka : yueOnuk / 3. I'. lagsH. —
Mockga : UTHOPA-M, 2021. — 205 c. — (Bricmiee oOpazoBanue: bakanaspuar).
— ISBN  978-5-16-016447-2. - OBbC Znanium.com. - URL:
https://znanium.com/catalog/product/1149101 (mata obpamenus: 15.05.2023).
—TeKCT : BIEKTPOHHBIM.

9. IlepedyeHbp pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHONH CeTH

«HTEpHET», HEOOXOMMMBIX /IJISI OCBOEHUSI JUCIHUTITHHBI

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

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

3. https://cloud.yandex.ru/services/datalens — cepBuc BH3yanu3anuu M aHaiu3a

JIaHHBIX SHOeKC.

[TopTtan oTkpeITEIX JaHHBIX Poccuiickoit denepanuu https://data.gov.ru

https://cloud.yandex.ru/training/corpplatform - TpPaKTHYECKUH  Kypce

«ITocTpoeHune KOpIOPaTUBHON aHATTUTHIECKOH TIIATPOPMBD)

6. https://practicum.yandex.ru/ycloud/ - 6ecruiarubiii kype «HxeHep 001auHBIX
CEPBHCOB»

7. https://rise.articulate.com/share/BtQjK0gEy11ktRKR6q2hPZ5KnRDJhB8k#/ -
Pocrenexom 6msnec. [lnarpopma ynpasieHus 1aHHBIMH

A

10. MeToan4yeckue yKazaHus JJ151 00y4aomMXCsl M0 OCBOEHHUIO JUCIUIINHBI
CryneHnram HEOOXO0IUMO PYKOBOJICTBOBAThCS «MeTtoagu4ecKuMu

pEKOMEHJAIMsIMUA [0  TUIAHUPOBAaHWUIO M OpraHu3alil  BHEAYJIUTOPHOMU
CaMOCTOSATEILHOM paloThl MO 00pa3oBaTENbHBIM TpOrpaMMaM OakandaBpuaTa |
Maructpatypsl B ®@unancoBom ynuBepcutere» (IIpuka3z pexropa Ne 1040 o ot
11.05.2021) u nanno# paboyeit mporpaMMoi UCITUTUIUHEI.

11.Ilepeyenr  MHPOPMAIMOHHBIX  TEXHOJIOTHMH, HCHOJb3yeMbIX MpPH
OCylIeCTBJIEHHH 00Pa30BaTeJIbHOI0 Mpouecca mo JUCHMUILIMHE, BKJIKYAs
nepeYeHb HEeo0X0AMMOro NPOrpaMMHOIO o0ecrneyeHus U
HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM
11.1. KoMIJIEKT TUIIEH3MOHHOTO TPOrPAMMHOTO 00€CTICUCHHUS:
1. OC Astr Linux,
2. LibreOffice
3. AutuBupyc Kaspersky
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11.2 CoBpemeHnHble podeccOoHaIbHbIE IEMOHCTPALMOHHBIE U MHPOPMALIMOHHBIE
CIIPABOYHBIE CUCTEMBI:

1. Koncynbrant ILmoc.
11.3 CepruduumpoBaHHble NpPOrpaMMHBIE U amndapaTHblE CPEACTBA 3alIUThI
uHpopMaIuu:

He npenycmorpeHs!.

12. Omnmcanme MaTepUAIbLHO-TEXHHYECKON 0a3bl, HeOOXOAUMOM JJIs
OCylIeCTBJIEHUS 00Pa30BaTEIbLHOI0 NMPOLECcCa M0 AUCIHUIINHE

HOMeH_IeHI/IH IJIA IPOBCICHUA J'IGKL[PIﬁ, CCMUHAPCKUX BaHHTHﬁ, TPYHNIIOBBIX U
HWHIUBUAYAJIbHBIX KOHCYJ]BT&HI/Iﬁ, TCKYIICIO KOHTPOJA H HpOMG)KYTO‘IHOﬁ
aTTCCTalluM, a TAKXKC IIOMCIICHUA OJIA CaMOCTOSTECIbHOMN pa6OTBI.



