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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstMmu ocBOeHHs Y4eOHOW IUCHUIUIMHBI SBIAIOTCS (HOPMHUpPOBAHHE Y
oOy4arolmuxcsi CHUCTEMHBIX 3HAHMW U MPaKTUYECKHMX HABBIKOB B 00JACTH
IPOMBILUIEHHOH pa3pab0TKy, pa3BepPThIBAHUS U SKCILTyaTallui CUCTEM 00pabOTKH
JaHHBIX C HUCIOJb30BaHUEM OOJAYHBIX TEXHOJOTUH U  COBPEMEHHBIX
ApXUTEKTYPHBIX MOAXOAOB. B pamkax Kypca paccMaTrpuBarOTCA NATTEPHBI
MIPOEKTUPOBAHMS PACIIPEACIICHHBIX CHUCTEM OOpabOTKH JITaHHBIX, HPUHLUIIBI
MIOCTPOEHUSI OTKa30yCTOMYMBBIX M MACIITA0OMPYEMBIX PELICHH, METOJIbI
pa3BepThIBaHUA MPWIOKEHUHA B OOJIAYHBIX CpeNax, a TaKXKe THUIIOBbIE
aHTUIATTEPHBI U CIIOCOOBI X U30eTaHusl.

Oco0oe BHUMaHHE yIesIeTCs IPaKTUYECKUM HaBbIKaM pabOoThI ¢ 00JIaUHbIMU
nmpoBaiiiepaMu, KOHTEWHepu3aluu, opkectpauuu, mnoctpoenutro ETL/ELT-
MalIJIaiHOB M O0ECNEYEHUIO0 HAJCKHOCTH MPOMBILUIEHHBIX CUCTEM O0pabOTKH
JAHHBIX.

3agayamMy OCBOEHUS TUCLUIUINHBI SIBIISFOTCS:

@opMHUpPOBaHUE TEOPETUUYECKUX 3HAHUU O MATTEPHAX IPOEKTHUPOBAHUS
pacnpeeNIeHHbIX CHUCTEM OOpabOTKM JaHHBIX W APXUTEKTYPHBIX MOAXOAaX K
IPOMBILUIEHHOH pa3paboTKe.

OcBoeHuE NPAKTUYECKUX HABBIKOB PA3BEPTHIBAHUS IPWIOKEHUN B
00JIauHBIX CpeJax ¢ UCIOJIb30BAHUEM COBPEMEHHBIX HHCTPYMEHTOB.

Pa3BuTne yMeHuil MpOEeKTUPOBATh OTKA30yCTOMYMBBIE U MacIITAOUpyeMble
CUCTEeMBbI 00paOOTKH TaHHBIX.

dopMUpOBaHME KOMIIETEHIMH 1O UACHTUPUKALMK U  YCTPAHEHUIO
AHTUIIATTEPHOB B IPOEKTUPOBAHUU CUCTEM.

OcBoeHue MeTOAOB  OOeCHe4YeHHUs  HaJAEKHOCTH, MOHUTOPHUHTA H
COIIPOBOKICHMS IIPOMBIILIJIEHHBIX CUCTEM B DKCILTyaTal|u.

JlucuunnuHa — npegHa3HaueHa  Juis  (OpMHpOBAaHUS — KOMIIETEHLIUH,
HEOOXOAMMBIX [UJIi y4YacTHsl B MPOMBILUIEHHOW pa3paboTke MTpOrpaMmMHOrO
oOecrieyeHus B 00J1aCTU MHKEHEPHUH JTaHHBIX.

2. Ilnanupyemsble pe3ynbTaThl 00y4eHHs 110 AUCUUIUTHHE (MOJIYJIIO).

[Tepeyerr GopMHUpyeMBIX pe3yJIbTaTOB OCBOCHHS  OOpa3oBaTEIHHOM
nporpamMmbl (KOMIIETEHIIUI) B pe3ysibTaTe 00yUYeHus M0 AUCUMIUTMHE (MOIYIIO):

AJ-10-1 - CnocoOeH MPUMEHSTHh 3HAHHS MPEAMETHOM O0OJaCTH, 3HAHHE
OTpaciieBOM cieln(pUKN U CTaHAAPTOB,;

MO-2 - CnocobeH mpoeKTUPOBaTh U BHEIPSITH CHUCTEMbI aBTOMAaTH3AIUU
KU3HEHHOT0 UKJIa MaMHHOTO 00yueHus: (MLOps);



IIIIK-P6 - CnocobeH yd4acTBOBaTh B IIPOMBIIUICHHOW pa3paboTKe
MIPOrpaMMHOTr0 0OECIIEYEHUS.

OO0y4eHue 1o JUCUUILIUHE (MOAYJII0) MPENOIaraeT, YTo MO €ro pe3yJibTaTam
oOyyarormuiicst Oyier:

3HaTh:

[laTTepHbI NPOEKTUPOBAHUS PACIIPEICICHHBIX CUCTEM 00paOOTKU JAHHBIX U
apXUTEKTYpPHBIE TIOJXO/IbI K UX IIOCTPOCHHUIO.

TunoBble aHTUMATTEPHBI B MPOCKTHPOBAHUH CHCTEM OOpaOOTKH JAaHHBIX U
CIOCOOBI X NPEOTBPALLICHHUS.

YMmerThb:

Pa3BepThiBaTh MPUIIOKEHUS U CEPBHUCHI O0OpAOOTKH JaHHBIX B OOJaYHBIX
cpenax.

[IpoekTpoBaTh W BHEAPATH OTKA30yCTOMUYMBBIE M MacCIITaOMpyeMble
penieHus jisg 00pabOTKH TaHHBIX.

Baagern:

HaBpikaMy  HCHOJIB30BAaHUS ~ MHCTPYMEHTOB  KOHTEHWHEpU3alluud U
OpKeCTpaIuu JJIsl pa3BepThIBAaHUSI CUCTEM 00OPa0OTKU JJAHHBIX.

Metonamu obOecrnieyeHHs] HaJIeKHOCTH, MOHUTOPUHTA W COMPOBOXKJICHUS
MPOMBIILJIEHHBIX CUCTEM B 3KCILTyaTallUU.

3. O6beM TUCITUTIIUHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIs).

OO0mast TPyIOEMKOCTh AUCIHUIUIMHBI (MOIyJis) coctaBisier 3 3.e. (108
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem paucuMIUIAHBL (MoOayisi) B (opMe KOHTAKTHOW paboThI
oOyyarommxcsi C  MeJarorM4eckuMu  paboTHUKaMU ©W  (WIM)  JIMIAMH,
IPUBJIEKAEMBIMH K peann3anun o0pa3oBaTebHON MporpaMmbl Ha MHBIX YCIOBHSX,
IpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonuuecTBo yacos

Tum yueOHBIX 3aHATHI
Bcero | Cemectp Ne7

KonrtakTHas paboTa mpu npoBeieHIH yUeOHBIX 3aHATHH (BCETO): 48 48

B ToM uucne:

3aHATUA JEKIIMOHHOTO TUIIA 16 16

3aHATUS CEMUHAPCKOTO THIA 32 32




3.3. Obbem aucHMIUIMHBI (MOAYJsi) B (opMe caMOCTOATENIbHOU pPabOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarommMXCs C
Mearorn4ecKuMU pPabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTU3aIliH
oOpa3oBaTeNnpHON TpPOrpaMMbl  HA HWHBIX  YCIOBHUSAX, TIPH  MPOBEICHUU
IPOMEKYTOUYHOM aTTECTAIIMH COCTaBIIsAET 60 aKaaeMHIeCKUX Jaca (OB).

3.4. ITpu oOy4eHnu o UHAUBUAYATLHOMY Y4€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0Y4YE€HHH, 00BEeM JTHUCHHUILUIMHBI (MOJYJIsI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUAIOUINXCS, a TAaKXKe B opme
KOHTaKTHOM pabOThl 00Yy4YaIOUIUXCSl C MEJAarornyeCKuMU pabOTHUKaMU U (UJIN)
JUIAMH, TIPUBJIEKaEMbIMH K peau3allii 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCJIOBUSIX, TIPH MPOBEACHUH MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 Tema 1. BBGI[CHI/IC B IPOMBIINJICHHYO HHXKCHCPUIO JJAHHBIX.
PaccmaTprBaemble BOTIPOCHI:

- [lonsiTre ¥ 3a1a4M IPOMBIILICHHOW MHKEHEPUH JaHHBIX.

- OTiIuMe NpOMBIIIIIEHHON pa3paboTKU OT UCCIIE0BATEIbCKOM.

- JKusHeHHSbIH UK cucteM 00paboTKH JaHHBIX.

- Ponp nHxeHepa nqaHHbIX B coBpeMeHHoi U T-apxurekrype.

2 |Tema 2. ApxutekTypa cucteM oOpabOTKH JaHHBIX.
PaccmarpuBaembie BOIPOCHL:

- Kitaccuueckue n coBpeMeHHBIE apXUTEKTypbl 00pabOTKH JaHHBIX.
- Data Lake, Data Warehouse, Data Lakehouse.

- Lambda u Kappa apxuTektypsi.

- BLI60p APXUTCKTYPHOI'O IMOAXO0Ja B 3aBUCUMOCTH OT 3aJday.

3 |Tema 3. IlaTTepHBI MPOSKTHPOBAHMSI CHCTEM 00PAOOTKH JTaHHBIX.
PaCCManI/IBaeMBIe BOIPOCHI:

- [TonsiTue MaTTeépHa NPOCKTUPOBAHUSA B KOHTCKCTEC JaHHBIX.

- [TaTTepHbl HHTErpalMK JaHHBIX.

- [TaTrTepHBI 00paOOTKH MOTOKOBBIX U TTAKETHBIX JTAHHBIX.

- [TaTTepHs! 0OecreueHus! 0TKa30yCTOHINBOCTH.

4 |Tema 4. AHTUNIATTEPHBI B IPOEKTUPOBAHUN CUCTEM.
PaCCManHBaGMLIC BOIPOCHI:

- I[lonsTue AHTUNATTECPHA U MIPUYNHBI UX BOSHUKHOBCHUA.

- Tumosie AHTUTNIATTCPHBI B UHXKCHCPUU JTaHHBIX.

- CriocoOb! BEISIBIICHHS K YCTpAaHCHUA aHTUIIATTCPHOB.

- Pedakropunr cucteM 00pabOTKH TaHHBIX.

5 |Tema 5. OGnauHble TEXHOJIOTUU B UH)KCHEPHUH JIAHHBIX.
PaccmarpuBaembie BOIPOCHL:

- O630p 00TaYHBIX TPOBAIECPOB.




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/11
- CepBucsl 1yt 00pabOTKH JaHHBIX B OOJIaKe.
- MO)IGJ'II/I 00J1a4HOTO Pa3BEPTHIBAHUA.
- BI)I60p 00J1a4HOTO peHICHUsA U1 KOHKPETHBIX 3a1a4.
6 |Tema 6. KonTelinepuzanus 1 OpKecTpaIus MpUIOKEHUH.

PaccmarpuBaembie BOIIPOCHL:

- Ponp koHTEHHEpU3aIK B IPOMBIIIIICHHON pa3paboTKe.
- Docker: 6a30BbIe KOHIETIIIUH U TIPUHIIAITEI PAOOTHI.

- Opxkectpanus koHTelfHepoB ¢ Kubernetes.

- YnpaBneHue pecypcaMy U MacIITaOMPOBaHKE.

Tema 7. MOHUTOPUHT U O0eCTICUCHUE HAICKHOCTU CUCTEM.
PaccmarpuBaembie BOIIPOCHL:

- KimroueBrle METPUKHU HAJCIKHOCTU.

- IHCTpyMEHTBI MOHUTOPUHIA U JIOTUPOBAHMUS.

- OpraHmauI/m AJICPTUHTA U pearupoBaHusd Ha MHIIUACHTHI.

- Obecnieuenne 0TKa3OYCTOI>'I‘II/IBOCTI/I 1 BOCCTAaHOBJICHUA.

Tema 8. CI/CD st cuctem 00pabOTKH JaHHBIX.
PaccmarpuBaeMbIe BOIIPOCHL:

- Ocobennoctu CI/CD mna Data-ipoexTos.

- ABTOMAaTHU3alus TECTUPOBAHUS JaHHBIX M MAWIUIAHOB.
- HenpepblBHas O0CTaBKAa U3MEHEHU.

- Ynpasnenue KoHQUTypalUsIMU U CEKPETaMHU.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

Tema 1. 3HakoMCTBO ¢ 00JaYHBIMU IJIATHOPMaMHU.
PaccmarprBaeMbIe BOIIPOCHI:

- PerucTpanys v HacTpoiika 1ocTyna Kk 00Ja4HOMY NpOBaiIepy.
- 3HaKOMCTBO ¢ HHTEP(HEHCOM U OCHOBHBIMH CEPBHUCAMH.

- Hactpoiixa CLI u SDK st paboTsI ¢ 006JIaKOM.

- VipaBieHue 10CTyHnOM i 6€30MacHOCThIO.

Tema 2. [IpoekTHpoBaHue apXUTEKTYPbl 00pPaOOTKU TaHHBIX.
PaccmarpuBaembie BOIPOCHL:

- AHanu3 TpeOOBaHMI! K CUCTEME.

- BeiOop apXuUTEKTypHOTO 1MoaXo0/1a.

- IIpoexTupoBaHue cXeMbl JaHHBIX U TIOTOKOB.

- OLeHka Harpy30K U IJIaHUPOBAHUE PECYPCOB.

Tewma 3. Peasin3anust naTTepHOB MHTETPALlN JAHHBIX.
PaccmarpuBaembie BOIPOCHL:

- [TaTTepHbI B3aUMOAECUCTBUS MEXKAY CEPBUCAMU.

- cnonp3oBaHue ovepeaein COOOIIeHNH.

- Peammzamms ETL/ELT-niporieccos.

- OGecrieyeHne COTIaCOBAaHHOCTH TaHHBIX.

Tewma 4. BoIsiBIeHME aHTUNIATTEPHOB B MPOEKTaX.
PaCCMa’I‘pI/IBaGMLIG BOIPOCHI:

- AHam3 PCAJIbHBIX MPOCKTOB HAa HAJINIUEC aHTUIIATTCPHOB.
- Kpurepuu BeIsiBiIeHUS IPOOIIEM B apXHUTEKTYpe.




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

- PazpaboTka rutaHa ycTpaHeHHs aHTUIIATTEPHOB.
- JlokyMeHTHpOBaHHUE apXUTEKTYPHBIX PELICHUH.

Tewma 5. Pa3zBepTriBanue 0a3 JaHHBIX B 00JIaKe.
PaccmarpuBaembie BOIIPOCHL:

- BeiGop THna 6a3bl JaHHBIX.

- Hactpoiixa ynpasnsemsix B/ B o6maxe.

- Pe3epBHOE KOIMpPOBaHNE U BOCCTAHOBJICHHE.

- MouuTopuHr npoussoautenbHoctu b/I.

Tema 6. Hactpoiika 00;1a4HOTO XpaHWIHIIA JaHHBIX.
PaccmarpuBaembie BOIIPOCHL:

- Co3naHre ¥ HACTPO¥iKa 00TaYHOrO XPAHWIIHIIIA.

- YnpaBneHue JOCTYyIIOM K JJaHHBIM.

- HacTpoiika NoJUTHUK )KM3HEHHOT'O LIUKJIA JAHHBIX.

- OnTuMu3anus 3aTpaT Ha XpaHEHHe.

Tema 7. Konreitnepu3zanust npuinoxxennii ¢ Docker.
PaccMaTprBaeMble BOTIPOCHI:

- Cozmanme Dockerfile ams mpunoskeHust 00pabOTKA TaHHBIX.
- COopka U 3aIryCcK KOHTEHHepa.

- YpasneHue o0pa3aMu U UX BEPCUOHUPOBAHHE.

- Onrtumuzanus Docker-o6pa3os.

Tema 8. Opkectpanus konteliHepoB ¢ Kubernetes.
PaccmaTtpuBaeMble BOIIPOCHI:

- PasBeprriBanue kinacrepa Kubernetes.

- Cozmanme Deployment u Service.

- YrpaBiieHuEe KOHQHUTYpaUsIMHU U CEKPETaMHU.

- MacmrrabupoBaHue PHIOKESHUH.

Tema 9. Pa3zBepThiBaHN€e IPUIIOKEHUHN B OOIaKe.
PaccmarpuBaembie BOIPOCHL:

- Cioco05! pa3BepThIBAHUS IPUIIOKEHUH.

- Mcnionb3oBaHKe CEpBUCOB OpKECTpanuy 00Ja4HOro MpoBaiinepa.
- Hacrpoiika aBTOMaTH4€CKOr0 MacTabupoBaHusl.

- YrpaBiieHHE CeTeBBIMHI HACTPOHKAMH.

10

Tema 10. Opranuzauus ETL-naiinnaifHoB B o0naxe.
PaccmarpuBaeMble BOIPOCHI:

- Ucnonb3oBanue ynpasisieMbix cepsucoB ETL.

- Hactpoiika HCTOUHUKOB U IPUEMHUKOB JAHHbIX.

- OGecrieueHne 0TKa30yCTONYMBOCTH MANTLIANHOB.

- OnTuMu3anys TpPOU3BOIUTEIBHOCTH.

11

Tema 11. MOHUTOPHHT U IOTUPOBAHUE CUCTEM.
PaccmarpuBaeMble BOIPOCHL:

- Hacrpoiixa cOopa MeTpHK ¥ JIOTOB.

- Co3pnanue 1ambopa0B MOHUTOPUHTA.

- Hacrpoiika anepToB Uit KpUTHYECKUX COOBITHIA.

- AHaJIM3 JIOTOB JJISl BEISIBIICHHUS ITPOOIIEM.

12

Tema 12. CI/CD st Data-nipoekTos.
PaccmarpuBaembie BOIPOCHL:

- Hactpoiixa nmaitmaitaa CI/CD.

- ABTOMaTu3aLus TECTUPOBAHUS MAUIIaiHOB.

- PazBepThIBaHNE N3MEHEHUH B 1IEJIEBBIE CPEJIBI.
- Ynpasnenune BepcusiMi HHQPACTPYKTYPHI.




/ TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
n/n

13 |Tema 13. ObecrieueHne 6€30MaCHOCTH U YIIPABJICHUE JOCTYIIOM.
PaccmarpuBaembie BOIIPOCHL:

- Hactpoiika ynpaBieHus: JOCTYOM K JaHHBIM.

- lludpoBaHue JaHHBIX B MIOKOE U B IBHKCHHU.

- YnpaBneHne ceKpeTaMu U KIIOYaMHu.

- AynuT neicTBUH B cucTeMe.

14 |Tema 14. OnTumu3anus 3aTpart B odIake.
PaccmarpuBaeMbIe BOIIPOCHL:

- AHaJIU3 U ONTUMU3ALHS 00JaYHBIX PACXOJIOB.

- Br16op ontumanbHBIX KOHQUTYpaIui pecypcoB.
- Ucnonk3oBaHue pe3epBUPYEMBIX YK3EMILISAPOB.
- MOHUTOPHHT GIO/IKETA U aJIepPThI 10 3aTPATaM.

4.3. CamocrosiTenbHas padboTa 00ydaroImuXCs.

/ Bun camocTosiTennbHOM paboThI
/1

1 |W3ydeHue nutepaTypsl U JOKYMEHTAIMH 110 00JIAYHBIM TUTaT(HOpPMaM U apXUTEKType
cucTteM 00pabOTKHU JaHHBIX.

Pabora ¢ noxymeHTanuen 00Ja4HbIX TPOBAKUIEPOB.

AHanu3 peajgbHbIX ApXUTEKTYPHBIX PEIICHUN Ha HATMYME aHTUIIATTEPHOB.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

IToaroroBka k HpOMe)KYTOqHOﬁ aTTcCTalluu.

o O | WO DN

IToaroroBka k TCKYILIEMY KOHTPOJIIO.

5. Ilepeuenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS WCIOIB30BaTh MPHU

OCBOCHHUH JUCHUIUIUHBI (MOIYJIA).
No
n/m
1 3bikoBa, E. B. Opranuzanus u miaHupoBaHue https://e.lanbook.com/book/179555
MCCJIeI0BATENbCKOM paboThl : yueOHoe mocooue / E.
B. 3sikoBa. — Bourorpan : BonrI'MY, 2020. — 180
c.

2 | Tponuna, . A. MeHeI)KMEHT POAYKTA: https://e.lanbook.com/book/510810
CTpaTeruuecKue acnekTsl : yueOHoe mocodue / U. A.
Tponuna, I'. K. Tarenko. — Open : OI'Y umenn U.C.
Typrenesa, 2025. — 109 c¢. — ISBN 978-5-9929-
1857-1

bubnuorpaduueckoe onucanue Mecto gocryna

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MIPH
OCBOEHUU JUCUUIUIAHBI (MOAYJIA).



https://habr.com/ru - 6a3a 3nanwuit B Bue crareii, 0030poB

http://library.miit.ru/ - >s3eKTpOHHO-OMOMMOTEYHAsT CHUCTEMa HAy4YHO-
TexHu4Yeckoi onoamoreku MUUT

https://superset.apache.org/user-docs/intro/#documentation — nokymeHTaIus

Apache Superset
https://www.postgresql.org/ - opunmanshas crpanuna PostgreSQL
https://yandex.cloud/ru/docs/datalens/ - odunuansHas JOKYMEHTAIUs

Yandex Datalens

https://docs.docker.com/ - opunmansHast nokymentanus Docker

https://www.metabase.com/docs/latest/ - odunmanpHas JTOKyMEHTAIHSI
Metabase

https://tableau.pro/ - odunmaneueiii caiit Tableau ¢ Jy4muMHu NMpaKTHKAMH
MPOCKTUPOBAHUS TAIIOOPIOB

https://revealthedata.com/blog/ - bror o Busyanuzanmm naHHbix U BI-
CHCTeMax

7. llepedyeHb  JHUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIO
IPOrpaMMHOr0 OOEecnedYeHus, B TOM YHCIE€ OTEYECTBEHHOIO NPOU3BOJICTBA,
HEOO0XOMMOTrO JUIsl OCBOCHUS JUCIIUILIMHBI (MOJTYJISA).

MS Office (Excel, Word, PowerPoint)
Apache Superset

Yandex Datalens

Metabase

PostgreSQL

Docker

Apache Airflow

bpayszep Chrome / SIunexc Opaysep
Draw.io

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOIUMON IS
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIO).

Kommbrorep npenopasaresns ¢ JOCTynoM K cetu MaTepHer

KommbroTepbl CTyJIEHTOB C yCTaHOBJEHHbIM Python-okpyxeHuem u
TaOJIMYHBIM TIPOLIECCOPOM

Hoctyn k y4eOHON 0a3e COOBITUHMHBIX JAHHBIX W AKCHEPUMEHTAIbHBIM
BBIOOpKaM

Hoctyn k PostgreSQL u BI-cucteme 1151 BU3yanu3anuu pe3yibTaToB



Hoctyn k o6auHOM BUPTyasibHOM MainHe win Docker-koHTeiHepam st
BOCIIPOM3BOAMMOTO aHAJINA3a

[IpoekTop u 3KpaH It IPOEKTOpa

MapkepHas gocka

9. ®opma nMpoMeKYTOUHOU aTTeCTaIUU:

3aueT B 7 cemecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OuLeHOYHbIE MAaTEpHUAIIbI, IPUMEHSIEMBIE NPU MPOBEIACHUHN MTPOMEKYTOUHON
aTTecTaluy, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM 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



