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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstMmu ocBOeHHs Y4eOHOW IUCHUIUIMHBI SBIAIOTCS (HOPMHUpPOBAHHE Y
oOyyJaronmxcsi MPaKTUYECKUX HABBIKOB B 00JIACTU MHXKEHEPHOW BU3YyalU3alUU
JAHHBIX, HEOOXOAUMBIX It A(PPEKTUBHOrO MNPOCKTHUPOBAHUSA  TaHEIeH
MOHUTOPUHTA M aHATUTUYECKUX OTYETOB. B pamkax Kypca paccMaTpUBaroTCA
METOJIbI ompezeneHust kimoueBbix MeTpuk u KPI, mpunnumnel nepeBoja OuzHec-
TpeOOBaHUI B TEXHUYECKUE CHEIM(PUKAIMU BU3yaTH3aIMi, a TakKe MOIXOIbI K
000OCHOBaHHOMY BBIOOpDY THIIOB JHarpaMM M HAacTpPOHKE HWHTEPAKTUBHBIX
sneMeHTOB. OCHOBHOHM aKILIEHT CAeNaH Ha OTPabOTKE MPaKTUYECKUX YMEHHUH C
UCIIOJIb30BAaHUEM COBpPEMEHHBIX BI-MHCTpYMEHTOB.

3aayaMy OCBOCHMSI TUCIUIUINHBI SIBIISIOTCSL:

(¢opMupOBaHKE 3HAHUN O TUIAX BU3yaAIM3aLUNA, KPUTEPUSAX HX BbIOOpA U
npaBuiax 3QPEKTUBHOrO rpapuUecKOro NpeICTaBICHUs JaHHBIX;

OCBOGHHE HAaBBIKOB HJACHTU(UKAIUKA KiIoueBbIX MeTpuk u KPI s
OTpaxkeHusi B Jambopaax ¢ Y4Y€TOM OTpaciieBol crneurupuku (TpaHCHOPT,
JIOTUCTHUKA);

pa3BUTHE YMEHUI NEpeBOAUTH OW3HEC-3alIpOChl B (HOpPMATU30BaHHBIE
TEXHUYECKUE CHEIU(PUKAUU BU3yanu3aluil (BbIOOp JuarpaMM, HacTpoika
buIbTPOB, arperauii);

npuoOpeTeHne NPaKTUUECKOro onbita padoTel ¢ Bl-unctpymenramu (Yandex
Datalens, Apache Superset) mis co3naHusi WHTEPAKTUBHBIX BU3YyalU3alud M
aImoopI0B;

(dbopMHpOBaHKE KOMIETEHIIMI MO OLEHKE d(PPEKTUBHOCTU BU3yaIU3aluil U
UX COOTBETCTBUSI OM3HEC-3a1auaM.

JlucuunnuHa — npegHa3HaueHa  Juis  (OpMHpOBAaHUS — KOMIIETEHLIUH,
HEOOXOIUMBIX JUTsl TPOPECCUOHATIBLHOM IeITeNIbHOCTH B 00s1acTu Bl-pa3paboTku u
AQHATUTHUKY JaHHBIX.

2. Ilnanupyembie pe3ynbTaTbl 00yYEHHs 0 JUCHUILIMHE (MOIYJIIO).

[Tepeyenr GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHSI  00pa30BaTEILHOM
porpamMmbl (KOMITETEHIIUI) B PE3yIbTaTe 00yUEHHUS M0 JUCIHUILTAHE (MOIYIIIO):

Al-1 - CnocobeH mTpoOeKTHpOBAaTh M co374aBaTh 3(PGEKTHUBHBIE NaHEIH
Mouutopunra (dashboard) u Buzyanuzanum AaHHBIX IS TOMAECPKKH TPUHSATHUS
OM3HEC-PEIICHHIA.

OO0yueHnue 1Mo JUCIUTUTHHE (MOJTYJIIO ) TIPEIITOIaraeT, 4YTo 1Mo ero pe3yJbTaTaM
oOyuyaroruiicst Oyier:



3HaTh:

OcCHOBHBIE THUIIBI BU3yaldu3alUMid (cTOJIOUATBIEC, JIMHEWHBIE, KPYTOBHIE,
TOYEYHBIE, TEIJIOBBIE KAPTHI U Jp.) ¥ CLICHAPUN UX IPUMEHEHUS B 3aBUCUMOCTH OT
XapaKTepa JaHHBIX U pPellaeMbIX 3a1ad.

[TpuHuunel nepeBoga Ou3Hec-TpeOOBAHUI B TEXHUUYECKHE clielU(UKALUU
BU3yaIM3aliii, BKIIOYas ONUCAaHUE MCTOYHUKOB JIAHHBIX, arperauuii, GuibTpoB,
MHTEPAKTUBHBIX IEMEHTOB U OPMATOB OTOOPAKEHUS.

Ymern:

Onpenensate kmoueBble MeTpuku u KPI s oTpaxkeHus B maHemsx
MOHUTOPHWHTA C YYETOM IeJiel OM3HEeC-TT0Ib30BaTENCH U CICU(PUKHA OTPACIIN

[lepeBomuth  OuW3Hec-TpeOOBaHMS B TEXHWYECKHE  CHCIUPUKAIIH
BU3YyaJM3alliii, BKItOYass OOOCHOBAHHBIA BBIOOp THIIOB JUArpaMM, HACTPOMKY
MHTEPAKTUBHBIX 3JIEMEHTOB U MTPOCKTUPOBAHKUE CTPYKTYPhI OTUETA

Baaners:

HaBbikamu pabotet ¢ Bl-unctpymentamu (Yandex Datalens, Apache
Superset) mnga co3maHud 0a30BBIX M CJIOXKHBIX —JMAarpaMM, HacTPOMKHU
MHTEPAKTUBHOCTHU ((UIBTPBI, CPE3BbL, AETATU3ALMA).

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. O6mias TpyI0EMKOCTb JTUCHHUILUIMHBI (MOTYJIS ).

OOmast TpyJOEMKOCTh JUCUUILIMHBI (Moaynsi) coctaBisier 2 3.e. (72
aKaJeMMYECKUX Jaca(oB).

3.2. O6bem pguctuIuMHbBl (MOAyJsi) B (opMe KOHTAaKTHOW paboTh
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU U (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peaTu3alii 00pa30BaTeIIbHON MPOTpaMMbl Ha HHBIX YCIIOBUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tur yaeOHBIX 3aHITHI
Bcero | Cemectp Ne2

KonrakTHas paboTa Ipu npoBeleHUN y4eOHBIX 3aHATHI (BCEro): 16 16

B tom uucie:

3aHATHS CEMUHAPCKOTO TUIA 16 16

3.3. O06bemM mucHUIUIMHBL (MOIYJisA) B (OpME CaMOCTOSITENIbHONW pabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIUXCS C
NeIarorTH4eCKUMH pabOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBIIEKAEMbIMH K peaTn3aIiu
o0pa3oBaTeNbHOM MpOTrpaMMbl HA HWHBIX YCIOBUSIX, TMPH  TNPOBEIACHUU
IPOMEKYTOUYHOM aTTeCTallMK COCTaBIsAeT 56 akaieMHUuecKrX yaca (OB).




3.4. Ilpu 0Oy4eHuu 1o HHANBUAYAIBHOMY Y4eOHOMY ILIaHY, B TOM YHCIIE IIPH
YCKOPEHHOM 00ydYeHHH, 00BEeM TUCITUTUIMHBI (MOIYJIS1) MOXKET OBITh peaim30BaH
MOJIHOCTHIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUAIOUINXCS, a TAaKKe B opme
KOHTAKTHON pabOThl 00yYarOIMXCs C MeAaroridyecKUMU paOOTHUKAMHU M (HUJIH)
JUIAMU, TIPUBJIEKAEMBIMH K peasin3alluu 00pa3oBaTEIbHOW MPOrpaMMbl Ha MHBIX
YCIJIOBUSIX, IPU MPOBEACHUH MPOMEKYTOYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUIUIAHBI (MOIYJIA).
4.1. 3aHsaTus JIEKIIUOHHOTO THUIIA.

He npenycMOTpeHO yueOHBIM IIIaHOM

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

[IpakTrueckue 3aHATHS

/ Tematuka MMPAaKTUICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC
/11

1 |Tema 1. AHaiin3 OM3HEC-KOHTEKCTA U BhIIeTIEHNE KITtoueBbIX MeTpuk U KPI.
PaccmaTprBaemble BOTIPOCHI:

- Pa3z6op peanpHbIX OM3HEC-3a/1a9 U3 TPAHCIIOPTHON OTpaciy (MOHUTOPHHT ITaCCaXMPOIOTOKa,

3¢ PEeKTUBHOCTH MApIIPYTOB, BHITOJIHEHNE PEHCOB, 3arpy3Ka MOJBHKHOTO COCTABA).

- MeToibl IeKOMIIO3UIIMY LIeNeH 3aKa3urKa Ha U3MEPUMBIE TTOKa3aTelH.

- Kputepuu or6opa KPI: peneBaHTHOCTB, H3MEPUMOCTb, JOCTHKUMOCTb, IPUBSI3KA K BPEMEHHBIM
HepUOoJaM.

- [IpaxkTHueckoe ynpaxHeHHUE: I 3aJaHHOTO OU3HEC-3a1poca (HapuMep, «OLEHUTb 3arpy3Ky
aBTOOYCHBIX MapIIPyTOB B MMKOBBIE YAChl») CTYACHTHI IIPEAIaraloT Habop METPUK U 0OOCHOBBIBAIOT MX
BBIOOD.

2 |Tema 2. Pa3zpaboTka TEXHUYECKOW CrieNU(UKANNA BU3YaTHU3AIUH.

PaccmarpuBaeMble BOIpOCHI:

- CTpyKTypa TeXHHYECKOH crienu(uKaIiy: 1eTb BU3yaTH3alliHy, [ieJeBast ay JUTOPHS, HICTOYHUKH JaHHBIX,
arperamyy, TUIbI JuarpaMM, (GUiIbTphl, HTHTEPaKTUBHBIE JIEMEHTHI, HEPHOIUIHOCTh OOHOBIICHHSI.

- [IpaBuiia onucaHus KaxJ10ro BU3yallbHOTO JIEMEHTA: KaKol rpad K Juis KaKoi METPUKH, KaK1e
HACTPOUKHU OCEH, JIETeH]I, IIBETOBBIX CXEM.

- [Ipumepsl rpaMOTHBIX M HEeYyTauHbIX crielupuKanmii (pa3oop THITMYHBIX OMINOOK).

- [IpakTrka: Ha OCHOBE IpeAbIIymero 3aHATHs (BEIOpaHHBIX KPI) cTyIeHTH COCTaBIAIOT NOTHOIICHHYTO
crienuduKanyo At 4ambopa, BKII0Yast 3CKU3.

3 |Tema 3. Peanmm3zarus BU3yannu3annii COrJIacHO CIICIU(PHUKAIIMA U TIPOBEPKA COOTBETCTBHSL.
PaccmaTprBaemble BOIIPOCHIL:

- 3arpy3Ka noAroToBiIeHHbIX JaHHBIX B Bl-nHctpymenT (Yandex Datalens / Apache Superset / Metabase).
- Co3anue BU3yasiM3anuii CTporo 1o paspaboTaHHON crienrUKanny (THITBI AUarpaMM, HACTPOHKH OceH,
noamnucei, GUIbTPOB).

- CpaBHEHHE TTOJIyIEHHOTO Pe3yibTaTa C HCXOIHOH crienn(UKaueld — BRISIBICHUE PACXOKIACHUA U UX
KOPPEKTHPOBKA.

4 |Tema 4. IlpezenTanus cneunukanuy U perieHue OnsHec-3amnpoca.
PaCCMa’IpI/IBaCMLIC BOIPOCHI:
- Ka)K,Z[aH CTyJACHYECKas rpymnra (I/IJ'II/I I/IHHI/IBI/IHyaHLHO) MNpeACTaBJIACT:




TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE

/1
- Ou3Hec-3a7aqy, KOTOPYIO OHH PEIIaliy;
- obocHoBaHue BbIOpaHHbIX KPI;
- pa3pa60TaHHy10 TCXHUYCCKYIO cneun(bnxaumo;
- OTBETHI Ha BOIIPOCHI ITO BLI60py MCETPUK U MIPUHATBIM NPOCKTHBIM PCHICHUSAM.
- HO)IBe)IeHI/Ie HUTOIr0B, pPECKOMCHAAIUH I10 YITYUIICHUIO HABBIKOB IEPEBOJA 6H3HeC-TpeGOBaHPII71 B
BU3YyaJin3alluu.
4.3. CamocTosiTenbHas paboTa 00y4arommxcsl.
Ne
Bun camocrositenbHON paboTh
n/n
1 |M3yyeHue ydmux nNpakTHK NPOEKTHPOBAHUS JAIOOPIOB (CTAThHU, KEHChI, raiuIaiiHbl
110 BU3yalln3aluu oT Beayuux Bl-muiiargopm).
2 |Ananu3 2-3 npumepoB 3(h(HEKTUBHBIX TAIOOPI0B U3 TPAHCIIOPTHON OTPACIIH WIIH
CMEXHBIX cep (MOAr0TOBKA KPAaTKOI'0 OTUETA C OLICHKOM CHUJIBHBIX U C1a0bIX CTOPOH).
3 |dopaboTka TexHHUECKOW crenn(UKauy 1 MakeTa Jamoopia Ha OCHOBE 00paTHOM
CBSI3U IIOCJIE€ IPAKTUYECKOT O 3aHATHS.
4 | IloaroToBka K MpOMeKyTOUHOM aTTECTalUH.

5. Ilepeyenr wu3gaHUM, KOTOpPbIE PEKOMEHIYETCS MCIOJb30BaTh IpU

OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

No
/o

bubnuorpaduueckoe onucanue Mecto gocryna

1

«®pomnos, A. b. [IporpammupoBanue B cpesie https://reader.lanbook.com/book/483074+#6
Octave : yue6HOe ocobue st By30B / A. b.
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[TeTepOypr : Jlans, 2025. — 172 ¢. — ISBN
978-5-507-53312-1.» (dposos, A. b.
[TporpammupoBanue B cpene Octave : yueOHOe
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— ISBN 978-5-507-53312-1. — TekcrT :
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oubmmoteynas cuctema. — URL:
https://e.lanbook.com/book/483074 (nata
oOpamenusi: 21.10.2026). — Pexxum goctyna:
JU1s1 aBTOpU3. noJb3oBareneid. — C. 6.).

['yuuna, O. M. AHanu3 1 BU3yanu3anus https://e.lanbook.com/book/517526
JAHHBIX : yueOHO-MeToanyeckoe nocodue / O.
M. I'yuuna, O. B. Anukuna, E. B. XKennuna.
— Tompsth : TI'Y, 2025. — 204 ¢. — ISBN
978-5-8259-1712-2.




6. IlepedueHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JNaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

* https://habr.com/ru - 6a3a 3HaHuli B BUJE cTaTeit, 0030pOB

 http://library.miit.ru/ - 3JEKTpPOHHO-OMOJMOTEUHAsT CHCTEMa Hay4HO-
TexHuuyeckor oudmuoreku MUNT

. https://superset.apache.org/user-docs/intro/#documentation -
nokymeHnTaiusi Apache Superset

* https://www.postgresql.org/ - opurmansHas ctpanuia PostgreSQL

* https://yandex.cloud/ru/docs/datalens/ - odwunuansHas TOKYMEHTAIHS
Yandex Datalens

* https://docs.docker.com/ - opunmansHas nokymenTanus Docker

 https://www.metabase.com/docs/latest/ - odunmanbHas TOKyMEHTAIUs

Metabase

* https://tableau.pro/ - opunmansuelii caiit Tableau ¢ nmydmMu npakTUKaMu
MIPOEKTUPOBAHMS 1alIOOPAOB

* https://revealthedata.com/blog/ - bnor o Busyanuzanuu nanHeix u Bl-
cucTeMax

7. llepedyeHb  JHUIIEH3UOHHOTO M  CBOOOJHO  PaCIpPOCTPAHSIEMOTO
MPOrpaMMHOTO OOEeCreYeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHUSI TUCIUTLTUHBI (MOYJIs).

MS Office (Excel, Word, PowerPoint)
Apache Superset

Yandex Datalens

Metabase

PostgreSQL

Docker

Apache Airflow

Bbpayzep Chrome / Anaexc Opayzep
Draw.io

8. Ommcanme MaTepHAIBPHO-TEXHHYECKON 0a3bpl, HEOOXOAUMON s
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).

KomrproTep mpemnogaBaTens ¢ IOCTYIIOM kK cetd IHTepHeT
KoMmbproTepsl CTyA€HTOB ¢ YyCTaHOBICHHBIM Python-okpyxenuem wu
TaOJIMIHBIM TIPOIIECCOPOM



Hoctyn k ydeOHON 0a3e COOBITMMHBIX [TaHHBIX U HKCIEPUMEHTAIbHBIM

BBIOOpPKaM
Hoctyn k PostgreSQL u Bl-cucreme 115 BU3yanu3aluuu pe3yibTaToB
Jloctym k obmayHOM BUPTyanbHOM MammHe uian Docker-koHTeliHepaM st

BOCITPOU3BOAMMOIO aHAJM3a
[IpoexTop U 3KpaH Ajisi MPoeKTOpa
MapxkepHas qocka

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3adeT BO 2 ceMecTpe.

10. OueHouHbIE MaTEPUAIIBI.

OLeHOYHbIE MATEPHUAIIBI, IPUMEHSIEMBIE NPU MPOBEACHUHN MTPOMEKYTOUHOU
aTTeCTalMy, pa3padaThIBalOTCA B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM

aktom PYT (MUUT).
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