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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenssMu ocBoeHMSI Yy4eOHOW AUCITUIUIMHBI SIBISIOTCS (POPMUPOBAHUE Y
oOy4Jaroumxcsi CUCTEMHBIX 3HAHUW W TMPAKTHUECKMX HABBIKOB B 00JacTH
WHKEHEPUH JAHHBIX JJIs PEIlIeHUs 3a/1ad TPAHCIIOPTHOM oTpaciu. B pamkax Kypca
paccMaTpUBAIOTCS )KU3HEHHBIN [IUKII JAaHHBIX B TPAHCIIOPTHBIX CHCTEMaX, METO IbI
coopa, XpaHEHUS U npenoopadoTKu CTPYKTYPHUPOBAHHBIX u
HECTPYKTYPUPOBAHHBIX JAHHBIX, a TAaKXKE€ OCHOBBI TOCTPOEHUSI KOHBEHEPOB
nanaeix (ETL/ELT) mns mocnemyromero MpUMEHEHHUS MOJENe MalIuHHOTO
oOydeHus: U SKOHOMeTpuieckoro aHanuza. Ocoboe BHUMaHHE ynemseTcst paboTe ¢
TPAHCHIOPTHBIMHU  JIOTUCTUYECKUMHU TIOTOKaMH, TEJIEMaTUYECKUMH JIaHHBIMH,
6azamu  nmanHeix [JIOHACC/GPS, a Takke aBTOMaTH3allMU TPOIIECCOB
MOJIFOTOBKHU MPU3HAKOB JIJIs1 MPOTHO3HBIX MOJIETIEH.

3agayamMu OCBOEHUSI TUCIUTUTUHBI SIBJISIFOTCSL:

- ®opMHUpOBaHHE TEOPETHUUECKUX 3HAHUU 00 MCTOUHMKAX JAaHHBIX Ha
tpancniopte (GPS-tpeku, moructuyeckue cucrembl, ACY, METCONaHHBIE) U UX
crienuduke.

- OcBoeHHre METOJIOB NepBUYHOTO aHaiu3a aaHHbX (EDA) mist BeisiBICHUS
CTPYKTYPBI, IIPOITYCKOB, BHIOPOCOB U aHOMAJIUI B TPAHCIIOPTHBIX JTAHHBIX.

- Pa3BuTue mnpakTUYECKHX HABBIKOB MPEoOpa3OBaHMUs W HOPMAIU3AIUU
JAHHBIX JUIsI OOECIEYEHUsI HX COBMECTUMOCTH C PAa3JIMYHBIMH MOJCIISIMU
MAIIMHHOTO O0YYEHUS.

- @opMUpPOBAHUE KOMIETEHIIMNA MO aBTOMATU3AIlMU MPOILIECCOB OYUCTKU U
MOATOTOBKHU MPU3HAKOB C UCMOJb30BAaHUEM MHCTPYMEHTOB Python.

- OcBoeHUE KpUTEPHUEB BHIOOPA MOJIEIN B 3aBUCUMOCTH OT THIIa PeliaeMoin
3aauu (Ki1accuuKalys, perpeccus, KacTepu3alys) U Xxapakrepa TPaHCIOPTHBIX
JTAaHHBIX.

- IlpuoOpeTeHue HaBBIKOB OIIEHKH KadecTBa MOJENIECH W JIUarHOCTUKHU
nepeoOyueHus/He000yueHUs] MPUMEHUTEIBLHO K 3aJauaM MpPOTHO3UPOBAHUS Ha
TpaHCIOpTeE.

JucuunnvHa  npenHa3HaueHa s (opMUpOBaHMS — KOMIIETEHIIMM,
HE0OX0aMMBIX 151 3 (PEKTUBHON pabOTHI C TaHHBIMU HA ATAIE WX MOATOTOBKU H
MEPBUYHOTO MOJICTTUPOBAHUS B TPAHCIIOPTHBIX OPTaHHU3AIUSX.

2. [Inanupyemble pe3yabTaTbl 00yUeHUs MO0 AUCHUILTUHE (MOAYIIO).

Ilepeuenp (GopmMUpyeMBIX pe3yJbTaTOB OCBOCHHUS  00pa3oBaTEbHOU
porpamMmbl (KOMITETEHIIUI) B PE3yIbTaTe 00yUEHHUs M0 JUCIHUILTAHE (MOIYIIO):

A/Jl-7 - CniocoOeH NpuMEeHATh MOJIeIN KJIACCUYECKOTO MAIIMHHOTO O0Yy4YEeHHUSI
U YKOHOMETPHUKH;



MO-1 - CnocoOeH mpoeKTUpoBaTh, pa3padaThIBaeT U YIy4IlaTh aJrOPUTMbI
Y MOJIEJI MallITMHHOTO O0Yy4Y€eHHS;

OIIK-2 - CpnocobeH mNOHMMATh YCTPOMCTBO U HCTOPUIO Pa3BUTHS
TPAHCIIOPTHOM CUCTEMBI.

OOyueHue 1Mo JUCIUTLIMHE (MOJTYIIIO ) IPEIIToIaraet, 4To 1o ero pe3yibraTaM
oOyyaroruiics: Oyier:

3HaTh:

- OCHOBHBIE HCTOYHMKMA M THUIIBI JAHHBIX B TPAHCIOPTHOM OTpaciu
(tenematuka, GPS/TJIOHACC, norucTHYecKHEe CHCTEMbI, METEOHaHHBIC), HX
CTPYKTYpPY, popmatsl u mpoliemMaTuKy KayecTBa (IIPOIYyCKH, IIIyM, BBIOPOCHI).

- Kpurepun BpiOOpa MoOxenM MalmMHHOTO oOyueHus (perpeccus,
KJIaccu(puKaIus, KiacTepusalys) B 3aBUCUMOCTH OT THUIIA TPAaHCIOPTHOM 3a71auu U
XapakTepa JJaHHBIX, a TAK’K€ OCHOBHBIE METPUKH OLIEHKU KauecTBa MOJIEIIEH.

- AJTropUTMBI aBTOMaTH3alUMU padOThl ¢ IpPHU3HAKAMH, BKJIKOYas METObI
CO3JaHUsl HOBBIX IIPU3HAKOB HAa OCHOBE CYIIECTBYIOIIMX, BBIJCICHHUE
reorpa)u4ecKux U BPEMEHHBIX XapaKTePUCTUK, (POPMUPOBAHHUE arperupOBAHHBIX
CTaTUCTHK.

Ymersb:

- [IpoBoiMTH MEpBUYHBIN aHATU3 TPAHCHOPTHBIX AaHHBIX (EDA): BBISBIATH
CTPYKTYpPY, IPOIYCKH, BEBIOPOCHI 1 aHOMAJINK; BU3YaIU3UPOBATh paclpeiesieHus 1
KOPPEJSLNH.

- BoinonusaTe He00X0uMBbIE TPE0OPa30BAHNS JAHHBIX JJI1 COBMECTUMOCTH C
BBIODAaHHOM MOJENbIO: MacIITa0MPOBAaHUE, KOJUPOBAHHE KATErOpHAJbHBIX
MPU3HAKOB, paboTa ¢ MpoIycKkamu, 00paboTKa BPEMEHHBIX PSIOB.

- Be16upath 1 000CHOBBIBATH MPUMEHEHUE MOIXOSAIEH MO MAILIMHHOTO
oOydeHus JUisl TPAaHCIIOPTHOM 3a/1a4yM, OLIEHUBATh €€ KaYeCTBO C UCIIOJIb30BAaHUEM
PEJIEBAHTHBIX METPUK U TUATHOCTUPOBATH Nepeo0ydeHne/He000yueHue.

Baaners:

- HaBbikamu pabGotel ¢ Oubamorexkamu Python (Pandas, NumPy) nmis
BBINIOJIHEHUS TMpeoOpa3oBaHUl JaHHBIX: (QUIbTpalus, arperauus, CIUSHHE,
OUYHMCTKA U MOATOTOBKA MPU3HAKOB.

- HaBbikamu Busyanuzauuu nansbix (Matplotlib, Seaborn) u moctpoenus
NanTuiaiHOB  MpeAoOpadOTKM Il  pelIeHHMs 3ajad  IMPOTHO3UPOBAaHUS Ha
TpaHCIOpTE.

- HaBpikamu mpuMeHeHHs MoJiele KJIaCCHUeCKOro MAIIUHHOTO OO0yuYeHUs
(IuHeliHast perpeccusi, JIOTUCTHYECKasi PErpeccus, JepeBbs PpELICHUN) IS
peleHus TPAaHCIIOPTHBIX 3aj1au C MCIOJIb30BaHueM OubmmoTeku Scikit-learn.



3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6uias TpyA0€MKOCTb JTUCIUILUIMHBI (MOTYJIS).

OO0mast TPyIOEeMKOCTh AMCIUIUIMHBI (MOIyJisg) coctaBmsier 3 3.e. (108
aKaJeMHYEeCKuX Jaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOyJarommxcsi C  IeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
NIPUBJIEKAEMBIMH K pean3ainuy 00pa3oBaTeIbHON MpOTrpaMMbl Ha UHBIX YCIOBUSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KommaectBo yacoB

Tum yqeOHBIX 3aHITHI
Bceero | Cemectp Nel

KonTtakTHas paboTa mpu NpoBeIeHNH yUeOHBIX 3aHATHH (BCEro): 48 48
B tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO THUIIA 32 32

3.3. O6bemM auCHUIUIMHBL (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyJaronmxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl 0OyYaroumxcs c
neJaroruaeckKuMu paboTHUKAMHU U (WIIH) JIUIIAMU, IPUBIIEKAEMBIMU K peau3aiiu
oOpa3oBaTenpHON TpOrpaMMbl  HA HWHBIX  YCIOBHSAX, TP  IPOBEICHUU
MPOMEXYTOYHOM aTTecTanu coctanisieT 60 akageMrudeckux yaca (OB).

3.4. ITpu oOy4eHnH 110 MHAUBUAYATLHOMY YUY€OHOMY IJIaHY, B TOM YHCIIC IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (hOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl 00YYaIOIIUXCSl C MEAArorMuecKUMU paOOTHUKAMU U (WJTN)
JUIIaMH, TIPUBJICKACMBIMH K peaii3aIiii 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCIOBHSIX, TIPH MPOBEICHUN TTPOMEKYTOUHOH aTTECTAIIHH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsATHs JISKIIUOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COJEPKaHNE
/T

1 Tema 1. BBC,Z[CHI/IC B MHXXCHCPUIO JaHHBIX Ha TPAaHCIIOPTC.

PaccmarpuBaembie BOIPOCHL:

- [lonsTne nHXeHepUK AaHHBIX U ee MecTo B Data Science.

- Cnernmuduka TpancnoptHeix gaHHbIX: GPS/TJIOHACC, TenemaTtunka, JJOTHCTUIECKUE CHCTEMBI.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

- ICTOYHMKH TaHHBIX B TPAHCIOPTHOM OTPACIIH.
- J)Ku3HeHHSBIH UK TaHHBIX: cOOp, XpaHeHue, 00paboTKa, HCIOIb30BaHUE.

Tewma 2. UcTouHukH TaHHBIX U (OpMATHI XpaHEHUSI.
PaccmarpuBaembie BOIIPOCHL:

- Penstumonnsie 6a3pl nanHbix (SQL) 1 NoSQL-perieHus Ha TpaHCIOpTe.
- Pabora c ¢aitmosermu popmaramu: CSV, JSON, Excel.

- OcoOeHHOCTH TOTOKOBBIX TAaHHBIX Ha TPAHCIIOPTE.

- OcHoBrI paboThl ¢ API TpaHCHIOPTHBIX cepBHCOB (0030PHO).

Tema 3. [IpeaBaputenbHbiii ananu3 naHHbix (EDA).
PaccmarpuBaembie BOIIPOCHL:

- Metozb! onmcaTeNbHOM CTAaTUCTHKY JUTS TPAHCTIOPTHBIX JAHHBIX.
- Busyanusanus pacnpeneneHuil pU3HaKoB.

- BrisiBeHHe NPOIycKOB U 1yONHUKAaTOB B JAHHBIX.

- OOHapy)KeHUe aHOMAJIMH U BBIOPOCOB (0a30BbIe METObI).

- AHanu3 Koppesuuii Mex 1y Npu3HaKaMH.

Tema 4. [Ipeno6paboTKa JaHHBIX.

PaccmartprBaeMbie BOTIPOCHI:

- MeTons!l paboTHI ¢ IPONYIIEHHBIMU 3HAUYCHISMH (YIaJICHUE, 3aII0JIHCHHE).

- KonupoBanue kareropuaibHbIX IepEMEHHBIX.

- MacmrabupoBanue U HopManuzanus npusHakos (StandardScaler, MinMaxScaler).
- O6paboTKa BpEMEHHBIX PSAJOB B TPAHCIIOPTHBIX 33qadaX (0a30BbIC MOAXOIBI).

Tema 5. [IpoekTupoBaHu€ MPU3HAKOB ISl TPAHCIIOPTHBIX 3a]1a4.
PaccmaTprBaemble BOTIPOCHI:

- [ToHsATHE IPOCKTHPOBAHNUS TPU3HAKOB.

- Co3aHne HOBBIX IPHU3HAKOB HA OCHOBE CYIIECTBYIOIIHX.

- M3Bieuenne Npu3HAKOB U3 AaTHl U BPEMEHH (Yac, AeHb HEeIeNN, MECSIT).

- Beinenenne reorpaguuecKux MpU3HAKOB - 0030PHO.

- ®opMHpOBaHHE arPErUPOBAHHBIX CTATUCTHK (CPEAHHUE, CYMMBI, CKOJIb3AIIHE OKHA).

Tema 6. Kpurepuu BeiOopa Mojieelt MalllmHHOTO 00YYeHusI.
PaccmarpuBaembie BOIPOCHL:

- Knnaccudukanus 3agay MarmmHHOTO 00YYCHHUST Ha TPAHCIIOPTE.

- Perpeccronnbie Moeny s IPOTHO3UPOBaHUS (JIMHEHAS PErPecCHs).

- Kimaccudukannonssle MOZENH TSI OIEHKH PUCKOB (JIOTUCTHYECKAS PETPECCHs).
- Knacrepusanust qiist cermenraruu (K-Means) - 0630pHo.

- Br1Gop Mozieny B 3aBUCHMOCTH OT THIIA 3aJIa4X M XapaKTepa JaHHbBIX.

Tewma 7. O1ieHKa KauecTBa MOJIEJICH U TMarHOCTHKA NIEPeOOyIECHHS.
PaccmarpuBaembie BOIPOCHL:

- Metpuku orieHkH perpeccuoHHbIx Monenei (MAE, RMSE, R?).

- MeTpuku oneHKH KiaccuuKaMOHHBIX Mojenel (Accuracy, Precision, Recall, F1).
- [TonsiTne mepeoOy4eHus 1 HeTOOOyUSHNS.

- Paznenenue naHHBIX Ha 00YYAIONIYIO M TECTOBYIO BBIOODKH.

- bazoBble MeTobI 60PBOBI € IepeodyUeHnEM (peryIsipu3anus).

Tema 8. BBeneHrne B 9JKOHOMETPHUUECKOE MOJEITUPOBAHHUE.
PaccmaTprBaemble BOIIPOCHIL:

- [ToHsITHE YKOHOMETPHUKH U €€ 3aJIauu.

- Knnaccuueckast tuHeHast perpeccCuoHHasi MOJIEIIb.

- OrieHka mapamMeTpoB MoJienn (METO]T HAMMEHBIITUX KBaJAPATOB).

- NaTepnperamms k03pPpHUIHEeHTOB perpeccuu.

- [IpumeHeHne S5KOHOMETPUUECKUX MOJIeIel Ha TpaHCIopTe.




4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPKAHUEC

Tema 1. BBenenue B Python mis nHxenepun 1aHHBIX.
PaccmaTpuBaemble BOTIPOCHI:

- YcTaHOBKa M HACTPOHKa Cpeabl pa3padoTKH.

- bazoBrie koHCTpYKIMH A361Ka Python.

- 3HakoMcTBO ¢ OubnamoTexkamu Pandas u NumPy.

- Coznanue u padorta ¢ DataFrame.

- ImMnopT 1 skcnopt naHHBIX U3 pazinuHbix hopmaros (CSV, Excel).

Tewma 2. OcroBbl SQL 151 paGOTHI ¢ TPAHCTIOPTHBIMU JTAHHBIMH.
PaccmarpuBaembie BOIIPOCHL:

- [Topxmouenune k yueOHoI 6a3e maHHBIX (SQLite).

- Harmucanme 6a3oBeix 3ampocos: SELECT, WHERE, ORDER BY.

- OUABTPALUSI U COPTUPOBKA TAHHBIX.

- Arperauus ganaeix ¢ GROUP BY.

- O6wpenunenne tadmur ¢ JOIN.

Tewma 3. Pabota ¢ API TpaHCTIOPTHBIX CEPBUCOB.

PaccmaTtpuBaeMble BOIIPOCHI:

- 3nakomMcTBO ¢ REST API (6a30BBle IPUHLIUIIBL).

- ITonyueHue QaHHBIX C TOMOLIBI0 OHONTHOTEKH requests.

- O6pabotka JSON-oTBeTOB.

- 3arpy3ka JaHHBIX O ITIOTOJE HIIU JOPOXKHON 00CTaHOBKE (YIPOLICHHBIH Keifc).

Tewma 4. 3arpy3ka ¥ IEpBUYHOE 3HAKOMCTBO C TPAHCIIOPTHBIMH JIaHHBIMHU.
PaccmaTprBaemble BOTIPOCHI:

- 3arpy3ka peaabHOTr0 HabOpa TPAHCIIOPTHBIX JaHHBIX (JaTacer).

- [lepBuunslit mpocmotp nanubix (head, info, describe).

- OmpeneneHne THIIOB TaHHBIX U CTPYKTYPHI TaOMIHII.

- @opMyIMPOBKA TMUIOTE3 O JAHHBIX.

Tema 5. TlepBruunblii aHAJIN3 TpaHCIOPTHBIX JaHHBIX (EDA).
PaccmarprBaeMble BOIIPOCHI:

- OnucaTesbHast CTaTUCTHKA IPU3HAKOB.

- Bimsyanmzanus pacnpeneneruii ¢ nomomrsio Matplotlib u Seaborn.

- BrIsiBIIeHHE TIPOITYCKOB U 1yOJIMKATOB.

- AHanu3 KOppensSIHOHHON MaTPHIIBL.

Tema 6. OOpabGoTKa MPOMYCKOB M BEIOPOCOB.
PaccmarpuBaembie BOIPOCHL:

- AHann3 CTPYKTYpBI MIPOITYCKOB B JaHHBIX.

- YV anenue 3anmceil ¢ IpoITyCKaMH.

- 3aroHeH:e IPOITYCKOB CPETHUMH, METHAHON U MOJIOH.
- Metosl 0OHapyskeHus: 1 00pabOTKH BEIOPOCOB.

Tema 7. KonnpoBanue kareropuagbHbIX PU3HAKOB.
PaccmarpuBaembie BOIPOCHL:

- BeisiBnenue KaT€TOpHUAJIbHBIX IICPEMEHHBIX B TPAHCIIOPTHBIX JTaHHBIX.
- [Ipumenenne Label Encoding.

- Ipumenenne One-Hot Encoding.

- CpaBHCHHe Ppa3IMYHbIX TOAXO0A0B K KOJAUPOBAHUIO.

Tema 8. MacutabupoBaHue 1 HOpMaIU3aIus TaHHBIX.

PaccmarprBaeMbie BOTIPOCHI:
- Crangaptusanus npusHakos (StandardScaler).




/ TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
n/n

- Hopmanmzamus npusHakoB (MinMaxScaler).

- HpI/IMeHeHI/Ie MaCHITa6I/IpOBaHI/IH K JaHHBIM.

- Biiusiaue macmtabupoBaHus Ha Ka4eCTBO MOJIEICH (JIEMOHCTpAIs).
9 |Tema 9. IlpoekTupoBaHKE MPU3HAKOB HA MIPAKTHKE.
PaccmarpuBaembie BOIIPOCHL:

- Co3aHne HOBBIX IPU3HAKOB HA OCHOBE AThl M BPEMEHH.

- Beinenenne reorpauuecKux MPU3HAKOB - YIIPOIIEHHO.

- Pacuer paccTosiHMI M BpEMEHHU B ITyTH.

- ®opMHpPOBaHHE arpernPOBAHHBIX IPU3HAKOB (CPEIHHUE, CyMMBI).

10 |Tema 10. Buzyanu3zamus TpaHCIOPTHBIX JaHHBIX.
PaccmarpuBaembie BOIIPOCHL:

- [loctpoenue rpaukoB BpeMEHHBIX PSJIOB.

- Buzyanuzanus reorpagueckux AaHHBIX Ha KapTax.

- Co3raHue UHTEPAKTUBHBIX BU3YyaIU3alUi.

- Hpe,Z[CTaBJICHI/IC PCE3yJIbTaTOB aHAIN3a.

11 |Tema 11. [TocTpoeHue u oreHKa perpecCUOHHBIX MOJIEICH.
PaccMaTprBaeMble BOTIPOCHI:

- [locranoBka 3a1a4u perpeccuu (IPOrHO3UPOBAHKUE BPEMEHH JIOCTABKH).
- Peanusanus THHEHHOM perpeccuu ¢ ucmnoib3oBanueM Scikit-learn.

- Onenka xauectBa mojaenu (MAE, RMSE, R?).

- Natepnperanus koo uimeHToB perpeccu.

12 |Tema 12. [TocTpoeHue u olieHKa KIacCH(PUKAIIMOHHBIX MOJICTICH.
PaccMaTprBaeMble BOTIPOCHI:

- [locranoBka 3a1aun KnaccupuKanuu (IPOrHO3UPOBAHUE 33ICPIKEK).

- Peanmu3anus TOrucTU4EeCKON perpeccuu ¢ ucnoib3oBanueM Scikit-learn.
- Onenka kauectBa Mojenu (Accuracy, Precision, Recall, F1).

- [locTpoeHre MaTpHUIlbI ONTHOOK.

4.3. CamocrosiTenbHas padoTa 00ydarOIuXCs.

/ Bun camocrositensHO# paboThI
n/n

1 |W3yueHue nmuTeparypsl U JOKyMeHTaIiu 1o oudanorekam Pandas, NumPy, Scikit-learn

Pabota ¢ ounmansHol foKyMeHTanuel u marepuanamu o SQL (6a30Bblii ypOBEHB).

w

M3ydeHre NCTOYHUKOB OTKPBITHIX JIAHHBIX MO TPAHCIIOPTHOM TeMaTuke (TIOArOTOBKA
0030pa 2-3 UCTOYHUKOB).

Brimonnenue qoManiHux 3aganuii Mo npenoopadorke qaHHbIX U1 EDA.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALINH.

IIoarororka k HpOMC)KyTO‘-IHOﬁ aTTeCTaluu.

~N| o o &~

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

5. Ilepedenr wu3maHui, KOTOPbIE PEKOMEHAYETCS HCIOIb30BaTh MpHU
OCBOEHUU JUCUUIUIAHBI (MOAYJIA).




/ bubnmorpaduyeckoe onucanue MecTto gocryna
n/n

1 Cuctembl 0a3 TaHHBIX: OPTaHU3ALMS, HHKEHEPHS, https://e.lanbook.com/book/368672
BesieHue : yaeoHnoe nocooue / O. B. Tapakanos, O.
A. Tlapmienkosa, M. 0. Konsiies [u ap.]. —
Mocksa : PTY MUPDA, 2023. — 373 ¢. — ISBN
978-5-7339-1767-2.

6. IlepedueHb COBpeMEHHBIX MNPOQPECCHOHATBHBIX 0a3 JaHHBIX W
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS TPHU
OCBOCHUH JUCHUIUIUHBI (MOIYJIA).

MS Office (Excel, Word)

Notepad++

Bbpay3zep Chrome

/. IlepeuyeHb JUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTEeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTrO /I OCBOCHUS AUCITUTLIIUHBI (MOYJIs).

MHCTpYMEHTBI BU3YaJIbHOTO MOJIEJIMPOBAHUS
OducHbII TakeT NPUIOKEHUI
Cucrema koHTposs Bepeuit Git

bpaysep

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIEcca MO AUCIUTITHHE (MOIYIIIO).

Kommnerotep npenogasarens ¢ 10CTynoM K cetu Mlarepuer

KommbloTepbl CTyJIEHTOB C ycTaHOBJEHHbIM Python-okpyxeHuem u
TaOJIMIHBIM TPOIIECCOPOM

Hoctyn k ydeOHOW 0a3e COOBITUHMHBIX JAaHHBIX W IKCIECPHUMEHTaIbHBIM
BBIOOpKaAM

Hoctyn k PostgreSQL u BI-cucteme 1151 BU3yanu3anuu pe3yibTaToB

Hoctyn k o6yiauHOM BUPTyasibHOM MainHe win Docker-koHTelHepam st
BOCIIPOU3BOIMMOTO aHAIU3a

[IpoekTop u KpaH Jjis IPOEeKTOpa

MapkepHas gocka

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

3auer B 1 cemecrpe.



10. OueHouHble MaTEpHUAIBI.

OreHOYHBIE MaTepUANIbl, TPUMEHSIEMBIE TIPU MTPOBEACHUH TPOMEKYTOUHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

PYKOBOAMTENH 00pa30BaTENbHOM
IPOrpaMMBl

CoracoBaHo:

Hupexrop
Hupekrop LIC IT - nporpamm BUII

[Ipencenarens yueOHO-METOUUECKOM
KOMHCCHU

O.b. IIponeBuu

J.B. [TapunoB
O.b. IIponeBuu

J1.B. ITapunos



