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1 Hesu u 3axa4u N3yYeHHU st JUCHUILIMHBI (MOILYJIA)

1.1 Ileapb ocBOEHUNA TUCIUILIHMHBI
Henb nucuumnianHbl — uzydenue merogoaorud MLOps u DevOps.

1.2 3agayu JUCHHUILTAHBI
- N3yuenue merononoruu MLOps u DevOps.
- Nzyuenwne mporecco CI/CD na nmpumepe GitLab.
- Wzyuenne Kubernetes.
- Nzyuyenne MLFlow 1 0061a4HBIX CEpBUCOB OPraHU3allMi MAIIUHHOTO O0Y4EHUS.
- [Tony4yeHne MpakTUYECKOTO OIbITA pa3BepThIBAaHUSA HHPPACTPYKTYphI pazpaboTKH
U TIOJACPKKY PUII0KEHUH ¢ MCIIOJIb30BAHUEM MAIIMHHOTO 00y4YeHUSI.

1.3 MecTo 1ucuMIIMHBI (MOLYJIA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl
Huciumumaa «MLOps 1 DevOps» oTHOCUTCS K JUCHUIUIMHAM 0a30BOM 4acTH, KOA
b1.0.29.
JucuuiuivHa B 3HAYMTEIBHOW CTENEHH B3aMMOJEHCTBYeT Ui (POPMHUPOBAHMS
KOMIETeHIUH C JUCIUIUIMHAMU:
- OO6paboTka naHHbIX Ha Python;
- WEB-nporpammupoBanue;
- [TpoMIT-MH)XUHUPHUHT B IPO(HecCHOHATIbHOM AESITENbHOCTH;
- AJIMUHUCTpUPOBaHHE HHPOPMALIMOHHBIX CETEH;
- OneparimoHHbIE CUCTEMBI.
TpeboBaHuEeM K «BXOIHBIM» 3HAHUSM SIBIISETCS MOHMMAaHUE OCHOB aJMUHUCTPUPOBAHUS
cereii m Linux, pabotel ¢ Docker, pa3paboTKu C MCIOJIb30BAHUEM MAIIMHHOI'O OOy4YeHHUs Ha
Python.

1.4 IlpodeccuoHaIbHBIE POJIH B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Poub 1: MLOps (Cnenunanuct no skcmryatauun 1MN)

DevOps-unseHep, cienHaTu3upyoIUics Ha aBTOMATU3allM1 ¥ ONIEPAallMOHHOM YIIPaBICHUN
JKU3HEHHBIM IIMKJIOM ML-Monenei

3anauu:

* ABTOMaTH3alMsI IPOLECCOB 00yUYEHUs U pa3BepThIBaHUS MOJENeH

* MOHHTOpPUHT NTpoU3BOAUTENBHOCTH ML-cuctem

* YripaBiieHUE BEPCUAMH MOJECIIEH U JAHHBIX

* O6ecnieuenue CI/CD nns ML-npoekros

» OnTuMu3anys BEIYUCIUTEIBHBIX PECYPCOB

Pons 2: AI PM (Menemxkep npoektoB M)

IIponyKTOBBIN MEHEKED, YIPABIIAIOMINN KU3HEHHBIM HUKIOM UH-1po1yKTOB 1
KOOPAMHUPYIOMIUN MEXAUCITUTUTHHAPHBIE KOMaH/IbI

3agauu:

* Ynpasnenue UM-nipoekTaMu OT UJI€H 10 BHEIPEHUS

* Ananu3 Ou3Hec-TpeOOBaHMI U TTOCTAHOBKA 3a/1a4

» KoopauHanus paboThl TEXHUYECKUX M OM3HEC-KOMAH]T

* [InanupoBaHue pecypcoB U KOHTPOJIb CPOKOB

* Onenka rpdextuBrocty u ROI U -pemennit

Poup 3: Data Analyst (AHATUTHK JaHHBIX )
CriennanucT 1o aHaau3y JaHHBIX W3BJICUEHUIO MHCAMTOB U IOCTPOCHUIO aHATUTUYECKUX
MojieeH 7S MOJAEP KKU OU3HEC-pelIeHUH



3agauu:
* UccnenoBarensckuit ananu3 nanubix (EDA)
* [TocTpoenue 0TueTOB U AaIOOPI0B

e CtaTMCTHYCCKHMI aHAJIN3 U TECTUPOBAHHUEC I'MIIOTE3

» Co3nanue MpoOrHO3HbBIX Mojieen

* Busyanusanus pe3yabTaToB I CTEUKXOJIIEPOB

1.5 IlepeyeHb MIaHUpPYeMBIX Pe3yJIbTATOB 00y4YeHHMs MO AMCUUILIMHE (MOIYJIO0),
COOTHECEHHBIX C IJIAHNPYEMbIMH Pe3yJbTAaTAMHU 0CBOCHHUsI 00pPa30BaTe/IbHOM NPOrpaMMbl

N3yuenue 1aHHOM yueOHOIM AUCIUIUIMHBI HAIIPABICHO Ha (JOPMHUPOBAHUE Y

00yJaromuxcs cIeayoIIX KOMIETeHITHH:

Koa n HaumeHoOBaHue HHAUKATOpaA™

Pe3yabTaThl 00yUeHUs 0 TUCIUTLINHE

npodylcmos U BPOPAMMHBIX KOMNIIEKCOB

OIIK-4 Cnocoben yuacmeosamp 6 paspadomke mexHuieckoil 00KyMeHmauuu npozpammHbix

OIIK-4.2 CnnocoOeH NpUMEHSATh CTAaHAAPTHI,
HOPMBI U TIpaBUIIa Ipu 0OPMIICHUN
TEXHUYECKON JOKYMEHTALIUU Ha Pa3InIHbBIX
CTaJUsX MPOSKTUPOBAHUS U TTOAACPIKKH
JKU3HEHHOTO [IUKJIA IPOTPAMMHBIX MPOIYKTOB
Y TPOTPaMMHBIX KOMILIEKCOB

3HaTh: CTaHAAPTHI, HOPMBI U IIPaBUIIa
oopMIICHHSI TEXHHYECKOU JIOKYMEHTAIIMH Ha
nH(pOpMaMOHHYI0 UHPACTPYKTYPY
MIPOrPAMMHBIX CUCTEM

VYmets: nokymentuposats UT
HH(PpaCTPYKTYpy IPOrPaMMHBIX CUCTEM
BnageTs: ”HCTpyMEHTaMU KOJJIEKTUBHOU
paboThI HAJT TEXHUYECKOM TOKYyMEHTaInei

BD-2 (Il) Cnocooen onpedenams mpedosanusn K HA0Opam OAHHBIX 013 peuleHus 3a0ay
MAWUHHO20 00YHUeHUA NPOBOOUMb PA3MEMKY U AHAIU3 HADOPOB OAHHBIX OUECHUBAMD
Kauecmeo 0aHHbIX 0becneuusams HenpepvleHyI0 UHMeZPAyUI0 OAHHBIX

BD-2.3 [IpuMeHsieT UHCTPYMEHTBI ¥ IPAKTUKH
HenpepbIBHON MHTerpanuu AaHHbIX (DataOps)

Opra"u3syeT nporecc HempephIBHOM
uHTerparuu gaHabx (DataOps)

mexHo10cudecKue peuienus

BD-3 (C) Cnocoben opzanuzoevieams Xpanenus OAGHHbIX, 6b10UPAA A0EKEAMHblE

BD-3.2 Pa3pabaTbiBacT, OTJIAXKUBAET
TECTUPYET MPUKJIIAIHbIE PELIEHUS C
aementamu MU ¢ npumenunem pasinudHbIX
TEXHOJIOIUI XpaHEHUS HECTPYKTYPHUPOBAaHHBIX
JTAaHHBIX, OLICHUBAECT Ka4YeCTBO

VYMeeT co3naBaTh 0a3bl JaHHBIX B XpaHUIUIIAX
Kunrou-3nauenue, JlokymentHeie, KosionouHble
u I'padoBble. 3HaeT U yMEET UCIIOJIb30BATh
OCHOBHBIE KOMaH/Ibl /15l pabOThI C JTAaHHBIMU B
TakuX XpaHwinmax. Paboraer Ha ypoBHE
pUMEHEeHHs HanboJiee U3BECTHBIX MOIX0/I0B U
TEXHOJIOTUI KaXKJIOTO KJIacca XPaHUIIHII]

OaHHbIX

BD-4 (b) Cnocoben npumenamsp panuynvie mooenu u (Uiu) mexHoaocuu oopadbomku

BD-4.1 OcyiecTBisieT BHIOOP TEXHOJOTHI
00paboTKH OONBIINX TAHHBIX, TPUEMIIEMBIX
I CO3/1aHus NpukKiagHoit cuctemsl MU ¢
3aJJaHHBIMU TPEOOBaHUSMU

3HaeT npuHIMIBE Moaeu MapReduce mis
napauiesIbHOM 00pabOTKH OOIBIINX JAHHBIX

BD-5 (b) Cnocoben npumenamo mexuonozuu opzanuzayuu ungpacmpyxmypot b/

BD-5.1 OcymiecTBiser BEIOOp HANPaBICHUS
BCIIOMOTATeNIbHBIX TEXHOJOTHYECKUX PELICHUM

3HaeT METOLOJIOTHIO CO3aHMs
uHppacTpykTypsl b




JU1st hOopMUPOBAHUS €IMHOTO CTEKA PAOOTHI C
OOJIBIIIMMU JAHHBIMU JJIS1 PEIICHUS
IOCTaBJIEHHOH 3a1a4yu

ML-5 (C) Cnocoben pa3padaTbiBaTh U (WJIH) NPUMEHSTh METOAbI MOBBIIIEHUS
YCTOWYHUBOCTH, HA/IEKHOCTH, 0€30MACHOCTH aJropurmoB MO

ML-5.1 O6ocHOBBIBaeT CIOCOOBI M BAPHAHTHI
MIPUMEHEHHS METOJIOB TIOBBILIICHUS
YCTOMYHMBOCTHU, HAZC)KHOCTH, O€30TTACHOCTH
anroputMoB MO 3anauax U, Bkimtouas ux
npeoOpa3oBaHue U aJlalTalluIo K cenuduke
3a/1a4mn

OmnuceiBaeT 6a30BbIC MPUHITUIIBI TOBHITIICHHS
YCTOWYUBOCTHU M OC30TIACHOCTH AJITOPUTMOB C
MPUMEHCHHEM OCHOBHBIX METOJIOB OI[CHKH
o0o0maemocT moaeneit MO u 6a30BBIX
IOIXOJIBI TIPOTHBOICHCTBUS MEPEOOYUCHHIO U
apeidy KOHIenui

0-2 (B) Cnocoben npumenamsp u (unu) pazpadoamuvléams My1bmMua2eHmMHble Aa20PUmMmbl

0-2.4 OueHuBaeT pe3yabTaTUBHOCTD
IIPUMEHEHMS MYJIbTHAT€HTHBIX aJITOPUTMOB B
3agauax VM Ha 0CHOBE COMOCTABIIEHHUS C
aHaJoraMu

Hcnonb3yer MeTpuku 3P (HEKTUBHOCTH IS
COIOCTaBJIEHUS MYJIbTUAr€HTHBIX aJITOPUTMOB
C TPaIULIMOHHBIMU METOJJaMH PELIeHUs 3a1a4
15141

oonacmu HH

PL-1 (II) Cnocoben npumenams A3vlK npozpammuposanusn Python onsa pewenus 3aoau ¢

PL-1.3 Pa3zpabatbiBaeT 1 HOJIEPKUBAET
CHUCTEMBI 00pabOTKH OOJIBIINX JAHHBIX
Pa3IMYHON CTENEHHU CIOKHOCTH

Bnageet unctpyMeHTamMu NpoQUINPOBAHUS U
ontumuzauuu ETL nponecce! ang o0pabotku
00sbIIMX TaHHBIX B pamkax Spark/Mapreduce
¢dpeitmBopka. CaMOCTOSITENTBHO MOACPKABACT
nH(ppacTykTypy 00pabOTKH OOJBIINX JTaHHBIX

PL-1.4 [IpoextupyeT cucTeMsl
pacrnpenen€HHbIX BeIYuciIeHui Ha Python aiis
s dekTHBHON 00pabOTKH OOBIIOTO
KOJIMYECTBA 3a/1a4

Crioco0eH CTpOUTh apXUTEKTYPY BbIUNCICHUM
¢ ucnoab3oBaHueM cloud-native
WHCTPYMEHTOB, B TOM YHCJIe OeCcCepBEPHBIX
pemrennii (Yandex Cloud Functions)

2. CTpyKTypa M coaepkaHue TUCHUIIMHBI
2.1 Pacnpenesienue TPy10€MKOCTH JUCHHUILIMHBI IO BHAaM padoT

O6mast TpyAOEMKOCTh JUCIUILIMHBI

cOocTaBigeT 3 3ad.

en. (108 wacoB), wux

pacrpezielieHre 1o BujaM paboT MpeCcTaBiIeHO B TA0IUIE

CemecTpbl
Bun yueOHoii padoThbl Beero (4achl)

4acoB 6
KonTakTHasi pa6oTa, B TOM 4HucjIe: 84,2 84,2
AyauTOpHBbIE 3aHATHSA (BCEro): 80 80
3aHATHS JTEKUUOHHOTO TUIA 32 32
JlabopaTopHble 3aHATHS 48 48
3aHATHS CEMUHAPCKOTO TUTIA (CEMHUHAPHI,
MIPaKTUYECKHUE 3aHITHS)
Nuas koHTaKTHas padoTa: 4,2 4,2
KonTpoas camoctositenpHol padoTsl (KCP) 4 4
[IpomexyTtounas arrectanus (MKP) 0,2 0,2
CamocrosiTesibHAsA padoTa, B TOM YHUCJIE: 23.8 23,8
KypcoBas pa6ota
BrinmosiHeHUE HHAMBUAYATBHBIX 3aIaHUN 20 20




Pedepar
[ToaroToBka k TeKyIeMy KOHTPOJIIIO 3,8 38
KounTtpoias:
ITonroroBka k 3auety
yac. 108 108
B TOM 4HcCJIe
Oo0mas Tpy10eMKOCTH KOHTAKTHAas 84,2 84,2
padora
3a4. ]l 3 3

2.2 CTpyKTYypa AUCHHUILINHBI

Pacripenenenuie Bu1oB yueOHOM pabOTHI M UX TPYAOEMKOCTH IO pa3eiaM JUCITUTUIHHEL.
Pasnensl (TeMbl) TUCHUIUIMHBL, U3y4aeMble B 6 ceMecTpe

Kosanyecrso 1acos
Bueayn
Ne HaumenoBanue pasaeion (Tem) Beero AynuropHas pabora “TOSFHa
padoTta
J m3 JIP CPC
1 2 3 4 5 6 7
1. | DevOps 58 20 28 10
2. | MLOps u DataOps 42 12 20 10
HNUTOI'O no pazaesiaM TUCUMILIHHBI 100 32 48 20
KonTpons camocrositenbhoi padoTsl (KCP) 4
[Tpomesxytounas arrectanus (MIKP) 0,2
[ToaroToBka K TeKyieMy KOHTPOJIIO 3.8
OO01mast Tpy10eMKOCTDH M0 JAUCIHUIIMHE 108

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ansmus/cemunapol,
camocmoamenvhas paboma cmyoeHma

2.3 Conepxanue pa3aenoB (TeM) TUCUMILIHHbBI

2.3.1 3aHaTusa JeKIMOHHOI0 THIIA

JIP — nabopamopuvie 3anamus, CPC —

®opma
Ne HaumenoBanue pa3zjiena (TeMbl) Copep:xanue pa3jesia (TeMbl) TeKyll’uero
KOHTPOJIsA
1 2 3 4
1. | DevOps Mertononorus DevOps JIP
DevOps CI/CD, GitFlow, kaHapee4HbIe U CHHE- JIP
2. 3€JICHbIE PEJIN3bl, ABTOMATUYECKOE
TECTUPOBAHUE
3 DevOps KonTteltnepuszanus npuiaoKeHui, MOHITHE JIP
) 12-hakTOpHOT0 MPUITOKECHHUS
4. | DevOps OpkecTpanus koHTeliHepoB, Kubernetes JIP
5. | DevOps Kubernetes, 6e30macHOCTb MPUIIOKEHUIA JIP
6 DevOps MacmrtabupoBaHue U 0TKa30yCTONYHUBOCTD JIP
MIPUIIOKECHUN
7. | DevOps MOHUTOPUHT CepBEPOB JIP
g DevOps MOHUTOPUHT MPUIIOKECHHUH U TTPOTyKTOBAS JIP
] aHaAIIMTUKA




®opma
Ne HaumenoBanue pa3zjiena (TemMbl) Conep:xanue pa3jesia (TeMbl) TeKy11ero
KOHTPOJIsI
1 2 3 4
9. | DevOps Wndpactpykrypa kak cepBuc, Terraform JIP
10 DevOps OO6aunbIe CepBUCHI TS Pa3BEPTHIBAHUS JIP
IPUIOKEHUN
1 MLOps u DataOps Metononoruss MLOps u DataOps, JIP
) JKM3HEHHBIN KT ML-IpunoxxeHui
12 MLOps u DataOps DataOps: ynpaBieHue, BepCHOHUPOBAHUE U JIP
) 00paboTtka gaHHbIX 11 ML
13 MLOps u DataOps YnpasieHHe 3KCIIEpPUMEHTaMU U MOJIEIISIMU JIP
' Ha npumepe MLFlow
MLOps u DataOps YnakoBKa U pa3BepThIBAHUE MOJCIICH. JIP
14. Crpareruu aemios (BeO-cepBuc, HakeTHas
00paboTKa, CTPUMUHT)
15 MLOps u DataOps CI/CD/CT (Continuous Training) ans ML, JIP
) aBTOMAaTH3alMsl NalIIaiHOB epeoOydeHHs
MLOps u DataOps MOHUTOPHHT, yIIPaBIECHUE U CIOKHbBIE JIP
16 cueHapuu B ML. A/B tectupoBaHue,
KaHapEeeUHbIE U CUHE-3€JIEHBIE PEIIN3bI
MOJEIIEN.

Ipumeuanue: JIP — omuem/3awuma nabopamoprnou pabomsi, KII - evinoanenue xypcosoeo npoexma, KP -
Kypcogou pabomot, PI'3 - pacuemno-epaguueckoco 3adanus, P - nanucanue pegpepama, 3 - acce, K - konnoxeuym,
T — mecmuposanue, P3 — pewenue 3aoau.

2.3.2 3aHATHA CEMMHAPCKOI0 THIIA

He nmpemycmoTtpensl
2.3.3 JlaGopaTopHble 3aHATHS
®opma
Ne HaumeHnoBaHue pa3nesa (TeMbl) HanmeHoBaHue 1a00paTOPHBIX padoT TeKy1Iero
KOHTPOJIsI
1 2 3 4

1. DevOps Hactpoiika CI/CD B GitLab JIP

2. DevOps IToaroToBKa MpUIIOKEHUS K JIP
KOHTEWHUPE3ALNHU

3. DevOps KonTeltnepu3zanus npuiioxeHus JIP

4. DevOps PaGoTa ¢ BeO-cepBepamu u 6azamu qaHHbIx | JIP

5. DevOps Kondurypuposanue knacrepa Kubernetes JIP

6. DevOps 3amyckK NpuI0KEeHHS B KJlacTepe JIP
Kubernetes

7. DevOps Terraform, Ansible JIP

8. DevOps PasBepTriBanue B 001ake JIP

9. DevOps Hactpoiika MOHUTOpUHTA KJIacTEpa JIP

10. | DevOps ABTOMaTHU3UPOBAHHOE TECTUPOBAHUE JIP

11. | DevOps MacmrabupoBaHHe TPUIOKEHUS JIP

12. | DevOps OTKa30yCTOWYMBOCTD MPUIOKEHUN JIP

13. | DevOps bezonacHocTh JIP

14. | DevOps MOHUTOPHHT NPUIOKEHUS JIP

15. | DevOps Managed Kubernetes B o6make JIP

16. | MLOps u DataOps YcranoBka MLFlow (local), nepBsiit JIP
HKCIIEPUMEHT (JIOTHPOBAHUE MTapaMeTPOB,
METpUK, apTe(PaKTOB)




HaumenoBanue pa3zjiena (TemMbl)

HaumeHnoBaHue 1a00paTOpPHBIX padoT

®opma
TeKyLlero
KOHTPOJIsI

2

3

4

MLOps u DataOps

BepcuonupoBanue Habopa TaHHBIX.
Hanucanue npocroro namiaiina
obpabotku (Python) u ero 3amyck kak
MLFlow Project. JlorupoBanue DQ meTpuk
B MLFlow.

JIP

18.

MLOps u DataOps

l'unepnapamerpuueckuii tuning,
JIOTUPOBAHUE 3aITyCKOB. Perucrpanus
nyumei mogenu B MLFlow Registry.
[Tepexon Mmogenu B Staging.

JIP

19.

MLOps u DataOps

Co3nanue REST Endpoint iokansHO
(mlflow models serve).

JIP

20.

MLOps u DataOps

Hemnoii moxenu uz MLFlow Registry B
00Ja4yHbIN cepBUC Ha BBIOOP C
ucnoap3oBanreM odmaunoro SDK.

JIP

21.

MLOps u DataOps

HacTtpoiika npoctoro CI/CD naiinnaiina c
GitHub Actions/GitLab CI (TecTsl k014,
coopka Docker, nemnoii B staging).
Konduryparnus tpurrepa nepeoOyyeHus mo
pacTHCaHuIo.

JIP

22.

MLOps u DataOps

Hacrpoiika aneproB Ha apeiid TaHHBIX.
Hactpoiika RBAC B MLFlow Registry.

JIP

23.

MLOps u DataOps

Hcnonb3oBaHre BCTPOCHHBIX
BO3MOKHOCTEH 00J1aKa /sl OTCIEKUBAHUS
npeiida qaHHBIX. YTIpaBleHHuEe JOCTYIIOM
ob6nxaunom Model Registry.

JIP

24.

MLOps u DataOps

IToaroToBKa M 3amuTa MPOEKTA C KEWCOM OT
HWHYCTPUAILHOTO MTapTHEPa

KII

Ipumeuanue: JIP — omuem/3awuma nabopamophoi pabomsi, KII - evinonnenue kypcosozo npoexma, KP -
Kypcosou pabomul, PI'3 - pacuemno-zpaguueckozo 3adanus, P - nanucanue peghepama, 3 - scce, K - Konnoxkeuym,
T — mecmuposanue, P3 — pewenue 3a0au.

2.3.4 [lpuMepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBas pabota He mnpemycMmoTpeHa. B kadecTBe KypcOBOTO MpOEKTa CTYIEHTHI
3alUINAI0T UHPPACTPYKTYpPY MPOEKTa BEO-NMPUIIOKEHHS ¢ Hcmoyib3oBanueM ML mo 3agaHuio ot
MHAYCTPUAIIBHOTO IIapTHEPA.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecredeHusl AJI CAMOCTOSATeIbHOM padoThI
00y4aIoIIUXCS M0 TUCHUILINHE (MOIYJII0)

[TepeueHp y4eOHO-METOANYECKOTO 00ECIICUSHHSI TN CLIUITITMHbI
Ne Bun CPC TI0 BBITIOJTHEHUIO CaMOCTOSITENIbHOM pabOThI
1 2 3
1 N3yuenne Mertoauueckue yKas3aHHs 1O OPraHU3alMu CaMOCTOSTEIbHOMN
TEOPETUYECKOTO paboThI CTYJICHTOB, YTBEPKIICHHbBIE kaeapoi
MaTtepuaia MH(GOPMALMOHHBIX TeXHOJIOTuH, mpotokoa Nel ot 30.08.2019
2 |Pewenue 3ama4y Meronnueckue ykasaHUs 0 OpPraHU3ALUH CaMOCTOSTEIbHOU




paboThI CTYJICHTOB, yTBEPKICHHBIE kadepoii
nH(}OpMaMOHHBIX TeXHOJOrU, mpoTokoa Nel ot 30.08.2019

VY4eOHo-MeToiMYeCKHe MaTepHasbl JUIsl CAMOCTOSITEIbHOM paboThl 00yyaromuxcs U3
YHCJIa HHBAJIUAOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTIMHU 310p0Bbs (OB3) npenocrasisiores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYECHUSAM HUX 3/10pPOBbsl U BOCTIPUATHS HH(POpMAIUK:

Jli a1y ¢ HapyIIeHUSIMU 3pEHUST:

— B Ie4aTHOH (hopMe YBEITUICHHBIM MIpU(TOM,

— B (hopMe FIIEKTPOHHOT 0 JOKYMEHTAa,

— B ¢popMme ayauodaiina,

— B reyaTHo ¢opme Ha s3bike bpaiins.

Jlis U1 ¢ HapyIIeHUsIMH CyXa:

— B IIe4aTHOU opme,

— B (hopMe JIEKTPOHHOI0 JOKYMEHTA.

Jlii a1 ¢ HapyLIeHUs MU OTIOPHO-ABUIaTEIbHOTO anmapara:

— B Ie4aTHOH (hopme,

— B (popMe 2IIeKTPOHHOT O IOKYMEHTA,

— B ¢popMme ayauodaiina.

JlaHHbIN nEepeyeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTMHIEHTa
00yYaroIIMXCsl.

3. O0pa3zoBaTe/ibHbIC TEXHOJIOTUU
B cootBerctBuu ¢ TpeboBanusamMu @I'OC B nporpaMMa JUCHUILIMHBI IPE1yCMaTPUBAET
HCII0JIb30BaHKE B y4eOHOM IpoLecce CAeAYIONMX 00pa3oBaTebHbIE TEXHOJIOTUU: YTCHUE
JEKUUI C UCTIONIb30BAaHUEM MYJIbTUMEAUMHBIX TEXHOJIOTH; METOI MaJIbIX TPy, pa3oop
MPAKTUYECKUX 3a]1a4 U KEMCOB.

[Tpu 00ydeHnn UCTIONB3YIOTCS CieIytoe 00pa3oBaTebHbIE TEXHOJIOTHH:

- TexHomorus KOMMYHHMKAaTHBHOT'O OOyd4eHUss — HampaBlieHa Ha (OopMUpOBaHHE
KOMMYHHKAaTUBHOM KOMIIETEHTHOCTHU CTYJE€HTOB, KOTOpas sBIseTCs 6a30BOil, HEOOXOAMMOMN ISt
aZlanTally K COBPEMEHHBIM yCJIOBUSAM MEXKYJIbTYPHON KOMMYHUKALIUH.

- TexHomorust pa3HOypoBHEBOro (IuddepeHIMpoBaHHOT0) OOyUYeHHs] — TMpeArnoaaracT
OCYIIECTBJIEHUE II03HABATEIbHON JEATEIBHOCTH CTYJEHTOB C y4E€TOM HX HHIUBUAYAIbHBIX
CIOCOOHOCTEHN, BO3MOKHOCTEH M MHTEPECOB, MOOUIPSAsS MX pPEaInu30BbIBATH CBOM TBOPUECKHM
noreHuuan. Co3laHue M HCIOJIb30BAHHWE JMArHOCTUYECKUX TECTOB SIBISAETCS HEOThEMIIEMOMU
4aCTbIO JAaHHOU TEXHOJIOTUH.

- TexHosoruss MOJIYJBHOrO OOy4YeHUS — MpelyCMaTpUBAaeT JEeJIeHHUE COJepKaHMs
JUCLUIUIMHBI Ha JIOCTaTOYHO aBTOHOMHBIE pa3Aeibl (MOIYJM), MHTETPUPOBAHHBIE B OOLIMIA
Kypc.

- Huadopmanuonno-kommyHukanuonsele texHosorun (MKT) - pacmmpsoor pamku
00pa30BaTeILHOIO MpOIecca, MOBBILAS €ro MPAKTUYECKYI0 HalpaBlIeHHOCTb, CIIOCOOCTBYIOT
UHTEHCU(UKAIIMM CAaMOCTOSATENbHOW pabOThl ydYalIUXCs M MOBBILIEHUIO I103HABATEJIbHON
aktuBHOCTH. B pamkax UKT BwigensroTcs 2 BUla TEXHOJIOTHI:

- TexHosorus uCHOJNB30BaHUS KOMIBIOTEPHBIX MHPOrpaMM — I03BOJsAET 3()PEKTUBHO
JIOTIOJTHUTH Ipolecc 00yyeHus S3bIKy Ha BCEX YPOBHSX.
- lIHTepHEeT-TeXHOJOTMM — TPEAOCTaBIAIOT IIMPOKUE BO3MOXKHOCTH Ul IIOMCKa

uHpOpManuu, pa3paboTKN HAYYHBIX IPOEKTOB, BeICHHUS HAYYHBIX UCCIEIOBAHUM.

- TexHosoruss MHAMBHIyaJIH3allUd OOYyUEHHUS — IOMOTAET PEaIU30BHIBATH JMYHOCTHO-
OpHUEHTUPOBAHHBIM TOJXOJA, YYMUTHIBas HMHAWBHUAyalbHbIE OCOOCHHOCTHM M TOTPEeOHOCTU
y4amuxcsl.

- IIpoekTHas TEXHOJIOTMS — OPUEHTUPOBAHA HA MOJEIMPOBAHHE COLUAIBHOTO
B3aUMOJCHCTBUS y4YalllUXCA C LEIbI0 PEUICHUs 3aJadd, KOTOpas OIpPEACNIeTCs B paMKax
npo¢eCCHOHATBHON MOATOTOBKH, BBIACTSSA Ty WIM HHYIO IPEIMETHYIO 00JIacTh.



- TexHomnorusi 00y4eHHS B COTPYAHHYECTBE — PEATU3YET HJCI0 B3aUMHOTO OOYYECHHH,
OCYIIECTBJISII KaK WHAMBHIYaJbHYIO, TaK M KOJUICKTHBHYIO OTBETCTBEHHOCTh 3a pELICHUE
y4eOHBIX 3a/1a4.

- HUrpoBas TexHOJIOTHs — MO3BOJIIET Pa3BUBATh HABBIKU PACCMOTPEHHUS Psa BO3MOMKHBIX
Croco0OB pemieHus: Mpo0aeM, aKTUBU3UPYS MBIILUICHUE CTYIEHTOB W PACKPHIBAs JTHYHOCTHBIN
MOTEHIIMAJ KaX/I0r0 y4alierocs.

- TexHomorusi pa3BUTHS KPUTHYECKOTO MBIIUICHUS — CIOCOOCTBYET (OPMHUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CIIOCOOHOM KPUTHYECKHM OTHOCHTHCS K HH(OpMAIUH, yMEHHUIO
0oTOMpaTh HHPOPMALIUIO JUISI PEIICHHUSI TOCTABICHHOW 3aJauH.

KommiekcHoe HCnoibp30BaHME B YyYEOHOM IPOLECCE BCEX BBIMIEHA3BAHHBIX TEXHOJOTHIA
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEJUICKTYyalbHYI0 AaKTHBHOCTh, PA3BHBAIOT I03HABATEIbHBIC
IPOIECCHl, CMOCOOCTBYIOT (POPMHUPOBAHUIO KOMIICTECHIMI, KOTOPBIMH JIOJDKEH O00JaaaTh
OyIyIIHMiA CTICTIHAITUCT.

OcHOBHBIE BUIbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIOYAIOT B CE05:

- paboTa B MajbIX rpynmnax (KOMaHJe) - COBMECTHAs JAEATEIBHOCTh CTYJIEHTOB B I'pyIIe
10JT PYKOBOJICTBOM JIMJI€pa, HANpaBlieHHAs Ha perleHue oOmmed 3amadn MyTéM TBOPUYECKOTO
CJIOKEHUS Pe3yJIbTaTOB MHIUBUIYAIbHONW PaOOThI YWIEHOB KOMAH/IbI C JIEJICHUEM MMOJTHOMOYUN U
OTBETCTBEHHOCTH;

- TPOEKTHAs TEXHOJIOTHs - MHIWBUyallbHAs WU KOJUICKTUBHAS JESTeNbHOCTD 10 0TOOpY,
pacHpenesIeHnIo U CUCTeMAaTH3alluy MaTepuaa o ONpeeIeHHON TeMe, B pe3yJibTaTe KOTOPO
COCTaBJIETCS IPOEKT;

- aHanu3 KOHKPETHBIX CHUTYallMil - aHaJU3 PEaIbHBIX MPOOJIEMHBIX CUTYaIMid, NMEBIINX
MECTO B COOTBETCTBYIOIIEH 00jacTH mpodecCHOHATBbHOU NESTENbHOCTH, W TOWUCK BapHaHTOB
JYYIIAX PEUICHUM;

- pa3BHUTHE KPUTHYECKOTO MBIIUICHHUS — OOpa3oBaTesbHAs IESATEIBHOCTh, HAIPaBICHHAS
Ha pa3BUTHE y CTYICHTOB Pa3yMHOTr0, pe(IEKCHBHOTO MBIIUICHHS, CIIOCOOHOTO BBIABHHYTH
HOBBIE UJICH U YBHJETh HOBBIC BOBMOKHOCTH.

[Toxxon pa3dopa KOHKPETHBIX 3ajlad M CUTYallMi IIMPOKO UCTIOJIb3yEeTCs KaK MPeroiaBaTelieM,
TaK ¥ CTyJICHTaMHU BO BpeMs JICKIUH, Ta00paTOPHBIX 3aHATHI U aHAIN3a PE3yJIbTATOB
CaMOCTOSITENILHON padOoThl. DTO 00YCIIOBIEHO TEM, UTO IIPU UCCIEA0OBAHUM U PEILIEHUH KaXK 10U
KOHKPETHOM 3aJ]JauM UMeeTCs, KaK MPaBUII0, HECKOJIBKO METOJIOB, a 3TO TpebyeT pa3bopa u
OIICHKH IIeJION COBOKYITHOCTH KOHKPETHBIX CHUTYAIIHH.

KOJIN4eCTBO
Cemect Hcnoab3yeMble MHHTEPAKTHBHbIE
Bup 3ansaTus HHTEePAKTHBHBIX
p oOpa3oBaTe/ibHbIe TEXHOJIOTUH
4acoB
[IpakTuueckue 3aHATHUS B pexxuMax
6 JIP B3aMMOJICMCTBUSA «IIPENOAABATENb — CTYACHT» U 46
«CTYJEHT — CTYJCHT»
Hroro 46

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ansimus/cemunapol, JIP — nabopamoprvie 3ausmus, CPC —
camocmosmenvHas paboma cmyoeHma

Tewmbl, 3a1aHusg U BOIPOCHI AJII CAMOCTOSITEIbHOW paloThl Mpu3BaHbl C(HOPMHPOBATH
HaBbIKM TOMCKa HH(OpMAalMM, YMEHHUS CaMOCTOSITEIBHO pPAaCIIUPATh W yIayONsaTh 3HaAHUS,
IIOJIyYEHHBIE B XOJI€ JICKITMOHHBIX U MPAKTUYECKUX 3aHATUH.

[Toxxon pa3dopa KOHKPETHBIX CHUTYallMi IIMPOKO HCIIOJIB3YETCsl Kak IpenojaBaTelieMm,
TaK M CTYJCHTaMH IIPH IPOBEJCHUN aHATIN3a PE3yJIbTaTOB CAMOCTOSITEIBHOM paboThI.

Jns aun ¢ OrpaHMYEeHHBIMH BO3MOXKHOCTAMHM 370POBbsSl IIPEAYCMOTPEHA OpraHU3alus
KOHCYJIbTallMii C MCIIOJIb30BAaHUEM HJIEKTPOHHOMN MOYTHI.

Jns nun ¢ HapyIeHUsIMU 3pEHUs:



— B I1e4aTHOH (hopMe yBEJINYEHHBIM LIpUPTOM,

— B (hopMe JEKTPOHHOTO JOKYMEHTA.

Jist TuI ¢ HapyIIeHUSIMH CITyXa:

— B IIe4aTHOM (hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

Jlst i ¢ HapyIeHUSIMU ONTOPHO-/IBUTaTeILHOTO anmapaTra:

— B Ie4aTHOU hopme,

— B (hopMe 3IIEKTPOHHOT0 JOKYMEHTA.

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSMHU 3I0POBbsI MPEAYCMOTPEHA OpraHU3alus
KOHCYJIbTallU/ C UCHOJIb30BAHUEM IIEKTPOHHOM MOYTBHI.

JlaHHBIA TepedeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa
00yJaroIIHIXCSI.

4. OIIeHO‘lH])Ie U METOAUYIECCKUEC MATCPHUAJIbI
4.1 OneHoYHbIE cpeacrea AJIA TEKylero KOHTPOJIAA ycneBaeMmoCcT u
l'lpOMe)KYTO‘IHOﬁ aTrecTaunmumu

OueHouHble cpelcTBa NpEJHA3HAYCHBl Ui KOHTPOJS U OLIEHKM 00pa3oBaTelIbHbIX
JOCTIDKEHUH 00ydarolMXCsi, OCBOMBIIMX HPOTrpaMMy YyueOHOH IMCUUILIMHBI «Ha3BaHHUE
JVICLUTUTHBD? .

OrneHOYHbBIE CPEICTBA BKIIOYAET KOHTPOJIBHBIC MAaTePUANBI IS MPOBEACHUS TeKYIero
KOHTPOJIs1 B (hopMe OIIEHKH JIabOpaTOPHBIX pabOT K MPOEKTa K 3a4eTy.

OneHouHble CpeAcTBA U WHBAJIMAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTAMHU

3JJ0POBbsI BEIOMPAIOTCS C yUETOM MX MHIMBUIYAJIBbHBIX MICUXO(MU3NIECKUX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH HMHBAJIUAAM M JIMLIAM C OIPAHUYEHHBIMH BO3MOKHOCTSIMH
3JI0POBBSI TPEIOCTABIISIETCS JOTTOJIHUTEIIFHOE BPEMs JIJIS TOATOTOBKH OTBETA HA DK3aMEHE;

— IIPH TPOBEICHUH NPOIIETYPHl OIICHUBAHUS PE3YIbTaTOB O0YUYCHHS MHBAIHUIIOB U JIHII C
OTPaHUYCHHBIMUA BO3MOXXHOCTSIMH 3JIOPOBBSI TIPEyCMATPHBACTCS MCIIOJIb30BAaHHE TEXHUYECKUX
CPEICTB, HEOOXOIUMBIX UM B CBSI3H C MX MHIUBUAYAIBHBIMU OCOOCHHOCTSIMU;

— TIpH HE0OXOAUMOCTH 151 00yUaIOMUXCSI ¢ OTPAaHUYCHHBIMHA BO3MOKHOCTSIMH 3/10POBBS
U WMHBAJIUAOB TpOLEAypa OICHHBAHUS PpE3YJbTaTOB OOyUYeHHUS 10 JTUCIHIUIUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.

[Tponienypa oleHUBaHUs PE3yJbTATOB OOYYCHHS WHBAIUAOB M JIMIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMM 3[I0POBbsI IO AMCLUIUIMHE (MOIYJIO) HpeNycMaTpUBaeT IpeaoCTaBlIeHUE
uHpopManuu B (opmax, aJaNTHPOBAHHBIX K OTPAHWYECHUSAM HX 3J0POBbS W BOCIPHUSATHS
UH(pOpMaIIHU:

Jia mu1y ¢ HapyIIeHUSIMU 3pEHUS:

— B [I€4aTHOW opMe YBEITUUEHHBIM LIPUPTOM,

— B hopMe 3JIEKTPOHHOT' O JOKYMEHTA.

Jlig Ui ¢ HapyLIeHUsAMH ciyXa:

— B IeyaTHOH hopme,

— B (hopMe 3JIEKTPOHHOT 0 JOKYMEHTA.

Jis mu1 ¢ HapYIISHUSIMU OTIOPHO-ABUTATEIFHOTO arapaTa:

— B IIe4aTHOM (hopme,

— B (popMe AIIEKTPOHHOI'O IOKYMEHTA.

JlaHHBIA nepedeHb MOXET ObITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00yJaroIIMXCsl.

CTpyKTypa OLEHOUYHBIX CPEJACTB A/l TeKylleil U MPOMEeKYTOYHOM aTTecTAlun

Ne Kontponupyemeie Kona xonTponupyemoit HaumenoBanue
/ paszenbl (TeMbl) KOMITETEHIINH (MU €€ OIIEHOYHOTO CPEJICTBA
n JUCIIUATUTHHBL YaCTH) Tekyuinii KOHTPOJIb | [TpomexxyTouHas




arrecTanus
DevOps OlIK-4.2; BD-2.3; AP I-5 IIpoexm c keticom om
1 BD-3.2; BD-4.1; BD- UHOYCIMPUATBHOZ0
5.1 napmuepa
DataOps&MLOps ML-5.1; O-2.4; PL- JIP 16-23 IIpoexm c keticom om
2 13:PL-14 UHOYCMPUATLHOZO
’ napmrepa

Iloka3aTenu, KpUTEPUH U IIKAJIA OLEHKHU ¢(OPMHPOBAHHBIX KOMIIETCHIM I

CooT1BeTcTBHE §230BOMY YPOBHIO OCBOEHUS KOMIIETEHIIUH TJIAaHUPYEMBIM pe3yJibTaTaM
00ydYeHUs U KPUTEPHSIM UX OLICHUBaHHS (OLIEHKA: 32YTEHO):

Koa n HamMeHOBaHUe HHAMKATOPA™

Pe3y.l'II>TaTbI Oﬁy‘lel-[l/lﬂ o TUCIUIIJINHE

NPOOYKmMO8 U NPOZPAMMHBIX KOMNIIEKCO8

OIIK-4 Cnocoben yuacmeosams 6 pazpadomke mexHuieckoi 00KyMeHmayuu npozpammHosix

OIIK-4.2 CnnocoOeH npuMeHsTh CTaHAAPTHI,
HOPMBI U IIpaBuJIa Ipu 0OpMIIEHUU
TEXHUUYECKON JOKYMEHTALUU Ha Pa3InYHbIX
CTaUAX MPOEKTUPOBAHUS U MOIAEPKKU
KU3HEHHOTO IIMKJIA IPOrPaMMHBIX IPOJIyKTOB
U IPOTPaMMHBIX KOMILIEKCOB

3HaTh: CTAHAPTHI, HOPMBI U IIPaBUIIA
oopMIIeHHs TEXHUYECKON TOKYMEHTAllUU Ha
MH(OPMaLIMOHHYIO HHDPACTPYKTYPY
IIPOTPAaMMHBIX CHCTEM

YmMmers: nokymentuposats UT
MHPPACTPYKTYPY HPOrPAMMHBIX CUCTEM
Bnaners: uHCTpyMEHTaMU KOJIJIEKTUBHOM
paboThl HaJl TEXHUYECKOHN JOKYMEHTaueH

BD-2 (Il) Cnocoben onpedenamb mpetoeanus K HAOOpam OAHHBIX 013 peuleHuUs 3a0ay
MAWUHHO20 00YYeHUA NPOBOOUMb PAIMEMKY U AHAIU3 HAOOPOE OAHHBIX OUEHUBAMD
Kauecmeo OaHHbIX 06ecneuueams HenpepvleHy0 UHMeZPaAyuI0 OAHHBIX

BD-2.3 IlpuMeHsieT HHCTPYMEHTBI U IPAKTUKH
HEeNpepbIBHON MHTErpauuu AaHHbIX (DataOps)

OpranusyeT npoliecc HenpepbIBHOM
uHTerpaiuu aaHubx (DataOps)

mexHoJiocuuecKue peuienun

BD-3 (C) Cnocoben opcanuzosvieamsv Xpanenus OAHHBIX, 6b10OUPASA A0CKEAMHbIE

BD-3.2 Pa3pabateiBaeT, OTIaXUBaET U
TECTUPYET NPUKIIAJAHbIE PELICHUS C
snemeHTaMu MU ¢ npuMeHneM pa3inuHbIX
TEXHOJIOTUH XpaHEHUsI HECTPYKTYPUPOBAHHBIX
JTAaHHBIX, OLICHUBAET KaueCTBO

VYmeer co3gaBath 6a3bl JAHHBIX B XPAHWIIHUILAX
Kitou-3nauenue, lokymentusie, KonoHnounsie
u I'pacdoBbie. 3HaeT U yMEET UCTOIB30BaTh
OCHOBHBIE KOMaH Ibl U1 pa0OTHI C JTAHHBIMH B
TaKuX XpaHWwiInIax. Paboraer Ha ypoBHE
MIPUMEHEHHS Han0oJiee N3BECTHBIX MOIXO00B U
TEXHOJIOTHI Ka)KJI0r0 KJ1acca XpaHUIIUI]

OaHHbBIX

BD-4 (b) Cnocobden npumenamep paziuunvie mooeau u (uiu) mexnonozuu 00padoomku

BD-4.1 Ocy1iecTBisieT BbIOOP TEXHOJIOTUN
00paboTKH OOJIBIINX JAHHBIX, TPUEMIIEMBIX
JUTS CO3/IaHus npuKiaaHoi cuctemsl MU ¢
3aJJaHHBIMU TPEOOBaHUSAMU

3naet npuHUMIbI Mojenu MapReduce s
napasuiesIbHOM 00pabOTKH OOJIBIIUX JAaHHBIX

BD-5 (b) Cnocooen npumenams mexnoiozuu opeanuzayuu ungpacmpykmypol b/

BD-5.1 OcyuiecTiiseT BBIOOp HAIPaBJICHUS
BCIIOMOTaTEJIbHBIX TEXHOJOTUYECKUX PELICHUH

3HaeT METOLOJIOTHIO CO3TaHUI
uHppacTpykTypsl bJ{




JU1st hOopMUPOBAHUS €IMHOTO CTEKA PAOOTHI C
OOJIBIIIMMU JAHHBIMU JJIS1 PEIICHUS
IOCTaBJIEHHOH 3a1a4yu

ML-5 (C) Cnocoben pa3padaTbiBaTh U (WJIH) NPUMEHSTh METOAbI MOBBIIIEHUS
YCTOWYHUBOCTH, HA/IEKHOCTH, 0€30MACHOCTH aJropurmoB MO

ML-5.1 O6ocHOBBIBaeT CIOCOOBI M BAPHAHTHI
MIPUMEHEHHS METOJIOB TIOBBILIICHUS
YCTOMYHMBOCTHU, HAZC)KHOCTH, O€30TTACHOCTH
anroputMoB MO 3anauax U, Bkimtouas ux
npeoOpa3oBaHue U aJlalTalluIo K cenuduke
3a/1a4mn

OmnuceiBaeT 6a30BbIC MPUHITUIIBI TOBHITIICHHS
YCTOWYUBOCTHU M OC30TIACHOCTH AJITOPUTMOB C
MPUMEHCHHEM OCHOBHBIX METOJIOB OI[CHKH
o0o0maemocT moaeneit MO u 6a30BBIX
IOIXOJIBI TIPOTHBOICHCTBUS MEPEOOYUCHHIO U
apeidy KOHIenui

0-2 (B) Cnocoben npumenamsp u (unu) pazpadoamuvléams My1bmMua2eHmMHble Aa20PUmMmbl

0-2.4 OueHuBaeT pe3yabTaTUBHOCTD
IIPUMEHEHMS MYJIbTHAT€HTHBIX aJITOPUTMOB B
3agauax VM Ha 0CHOBE COMOCTABIIEHHUS C
aHaJoraMu

Hcnonb3yer MeTpuku 3P (HEKTUBHOCTH IS
COIOCTaBJIEHUS MYJIbTUAr€HTHBIX aJITOPUTMOB
C TPaIULIMOHHBIMU METOJJaMH PELIeHUs 3a1a4
15141

oonacmu HH

PL-1 (II) Cnocoben npumenams A3vlK npozpammuposanusn Python onsa pewenus 3aoau ¢

PL-1.3 Pa3zpabatbiBaeT 1 HOJIEPKUBAET
CHUCTEMBI 00pabOTKH OOJIBIINX JAHHBIX
Pa3IMYHON CTENEHHU CIOKHOCTH

Bnageet unctpyMeHTamMu NpoQUINPOBAHUS U
ontumuzauuu ETL nponecce! ang o0pabotku
00sbIIMX TaHHBIX B pamkax Spark/Mapreduce
¢dpeitmBopka. CaMOCTOSITENTBHO MOACPKABACT
nH(ppacTykTypy 00pabOTKH OOJBIINX JTaHHBIX

PL-1.4 [IpoextupyeT cucTeMsl
pacrnpenen€HHbIX BeIYuciIeHui Ha Python aiis
s dekTHBHON 00pabOTKH OOBIIOTO
KOJIMYECTBA 3a/1a4

Crioco0eH CTpOUTh apXUTEKTYPY BbIUNCICHUM
¢ ucnoab3oBaHueM cloud-native
WHCTPYMEHTOB, B TOM YHCJIe OeCcCepBEPHBIX
pemrennii (Yandex Cloud Functions)

TunoBble KOHTPOJIbHBbIE 3aJaHUSl WJIM HHbIE MAaTepPHUAJIbl, He00XOAUMBbIE sl
OLlCHKU 3HAHUM, YMEHHUI, HABBIKOB M (WJIH) ONBITA AEATEJbHOCTH, XapaKTePH3YHOLIHX
Tanbl GOpMHUPOBAHHUSA KOMIIETEHIHI B IIpoliecce 0CBOeHHs 00pa30BaTeIbLHONH MPOrpaMMbl

Ilpakmuueckue 3a0anusn 011 1a60pamopHbvIX padom

Bribepute npuiioxkeHne — paHee pa3padoTaHHOE BaMU BEO-IIPUIIOKEHUE WU BEO-CEPBUC C

MNPUMCHCHUCM MAllIMHHOTO 06y‘~I€HI/I$I.

1. HpOBCI[I/ITe AyauT KoJa IIPUJIOKCHUA U I[Opa60TaﬁTe €ro Ha COOTBCTCTBUC C

TpeboBaHUsAMHU 12 PaKTOPHOTO MPUIOKEHHUS.

2. Hactpoiite paboty ¢ mpoekrom B GitLab u CI/CD Tak, 4T00b1 KOMMHUTBI aBTOMAaTUYECKH

My OJIMKOBAIN KOJI Ha CepBepe.

3. KonTeiinepu3syiiTe Baie mpuiioxenue s 3amycka B Docker.

4. Hactpoiite kiactep Kubernetes st 3amycka 0JTHOTO 3K3eMILTSIpa MPHIIOKEHUS.

5. Hactpoiite pesepBupoBaHrE U TOPU30HTAIBHOE MACIITAOMPOBAHUE TIPHIIOKESHHS TTO]]

Harpy3Ky Ha HECKOJIbKO CEPBEPOB.




6. OnyonukyiiTe npunoxxenue B kinactepe Kubernetes B o6maxe.

7. Onumute 6a30BYIO CETEBYIO HHPPACTPYKTYpy B 00J1ake ¢ momoineto Terraform.

8. OnummTe pacIMpEeHHYIO CETeBYI0 HHPPACTPYKTYpY B o0J1ake ¢ momoisto Terraform.
9. HactpoiiTe MOHUTOPHUHT PUIIOKEHHS U KIIacTepa.

10. IIpoBeauTe TECTUPOBaHKUE MACIITAOMPOBAHUS IPUIIOKECHHSI B 00JIaKe MOJ1 Harpy3KOi.

Ilpumep nadopamopnoit pabomot
Jlabopamopuas paboma Nel: Hacmpotika CI/CD & GitLab
Tema: [TocTpoeHne ceMaHTHYECKOM CETH U PPEHUMOBOM MOIETH

Lenv pabomor:
Hayuutscs HactpauBaTts CI/CD B GitLab.

3aoauu:

Hactpoiika CI/CD B GitLab takum o6pa3oM, 4TOOBI P MEPK PEKBECTE U3 BETKH Stage B
BETKY prod MO>XKHO OBLIO 3aITyCTUTh PAHHEP, OOHOBJISIFOIINI KOJI BAIlIETO CEPBEPHOTO
MIPHIOKEHUS, P HEOOXOMMOCTH 3aIyCKallach COOpKa M PECTAPTOBAIM HEOOXOMMbIE
CEpPBUCHI.

Oorcuoaemvie pe3ynomamal:
PazBepHyTOoe Ha yueOHOM cepBepe WM OTACIBbHOW BHPTYalbHOW MaIllHE BeO-
npuiioxkeHue ooHossiercs u3 GitLab.

Xoo pabomul

1. [loaroToBbTE panee pa3pabOTaHHOE MPUIIOKEHHE

2. PazBepuure GitLab Ha oTIeNbHOM BUPTYaIbHON MAIIMHE WM HCIOJB3YHTE TOTOBYIO
YCTaHOBKY B oOJaKe.

3. Hanummre Action B GitLab nns aenmost usMeHeHuUiA.

4. IIpoTecTupyiTe NEIoi.

5. Hanmmmmre 1OKyMEHTALMIO IO JEIUIOK0 B BUKU IIPOEKTA.

Tpebosanus k omuemy
1. TutynbHBIN JIACT
HazBanue paboter, DO cTyneHTa, rpyIma, aaTta.

2. BBenenue
Lenb 1 3agaun pabOTHI.
Onucanue NpuIOKEHU.

3. TeopeTtuueckas 4acTh
Kpatko onucath cyTh pabOTHI.

4. Peanu3aius
Koxa Action B Gitlab.

5. Pe3ynbratel
CKpuHIIOTHI pabOThl paHHEPA U PE3YJIHTATOB JEILIOS.



6. BeiBoanl
[TpoGsieMbl, BOSHUKIIIKE ITPU BBITIOJIHCHUH 3a/1aHU.

Kpumepuu oyenxu
3auteno: Jleruoi paboTaeT, mpHIOKEHUE OOHOBIISIETCS.
He 3auteno: Jlerioit He paboTaeT UK NPUIIOKEHNE HE OOHOBIIAETCS.

Pexomenoyemvie uncmpymenmaoi
- GitLab, GIT.

3a4yeTHO-IK3aMEeHALMOHHbIE MATEPHAJIBI VISl IPOMEKYTOYHOM aTTecTANHM (324€T)

Ilepeuens komnemenyuii (vacmu KomMnemenyuu), NPOEEPAEMbIX OYECHOUHBIM CPEOCMEOM
OIIK-4.2; BD-2.3; BD-3.2; BD-4.1; BD-5.1; ML-5.1; O-2.4; PL-1.3; PL-1.4

4.2 Metoan4yecKkue MaTepHaJibl, ONpeAe/siiolne MPoueAypPbl OCHUBAHUS 3HAHM,
YMeHHMH, HABBIKOB MW (WIH) ONbITA [JeSTeJbHOCTH, XAPAKTEPU3YIOIIMX 3Tambl
(popMupoBaHus KOMIETEHIUI

MeTtoauyeckue peKOMEHJALMH, ONpeAe/siiomie MponeIypbl OLCHUBAHMA HA
IK3aMeHe:
[Iporienypa mpoMeXXyTOUHOM aTTecTallud MPOXOJUT B COOTBETCTBUU ¢ [lonoxkeHueM o
TEKyIIeM KOHTPOJIE U IPOMEeXYTOUHOM arrecTanuu ooyyaromuxcss PI'bOY BO «KyOoI'Y».
Htorosoit ¢opMoil KOHTpOJs cHOPMUPOBAHHOCTH KOMMIETEHIMH y oOydaroumuxcs Io
JTUCIUIUIMHE ABNgeTcs 3a4eT. CTyAeHTbI 00sS3aHbI CIaTh 3a4€T B COOTBETCTBUH C paclUCaHUEM U
y4€OHBIM IIJIaHOM.
®OC npoMexyTOUYHON aTTeCTalMd COCTOMT M3 3aJaHUM M pe3yJbTaTOB TEKYILEro
KOHTPOJIS.
dopma mpoBeieHus 3a4eTa: MUCbMEHHO.
IIpenonaBaTento NpeNOCTABIAETCS MpaBO 3aJaBaTb CTYJEHTaM JIONOJIHUTEJIbHbBIE
BOIIPOCHI 10 Bcel yueOHOH nporpaMMe AUCIUIIIHHBIL.
Pe3ynbTar cnaum 3auera 3aHOCUTCS MPEINOAAaBATENEM B IK3aMEHALIMOHHYIO BEJOMOCTb U
3aYETHYIO KHUKKY.
OneHuBaHUE YPOBHS OCBOEHUS JHCLUIUIMHBI OCHOBBIBAETCS HAa KAayeCTBE BBIIOJHEHUS
CTYJE€HTOM 3aJaHui TEKylIero KOHTPOJISA U IIPOEKTA.
Kputepuu onenku:
3auteHo — BhINOIHEHO 60% 1a00paTOpHBIX pabOT (HA OLEHKY 3aYTEHO) U BHIMOJIHEH MPOECKT.
He 3auteno — BbimosHeHo MeHee 60% nabopaTOpHBIX padOT MIIM HE BBIIOJIHEH MPOEKT.

Memoouueckue  pexomenoauyuu,  onpedenarouiue - npoueodypvl  OUEHUBAHUA
nabopamopHuix pabom:

[Ipouienypa oreHuBaHUS J1a0OpPAaTOPHBIX pPabOT TMPOXOJUT B COOTBETCTBUH C
[TonoxxeHreM 0 TEKyIIeM KOHTPOJIE U MPOMEXKYTOUHOU arrecTanuu odydatonmxcs @I'BOY BO
«Ky6I'V».

[To xaxxmoit maboparopHoii padote odopmisercs oTaeT. OTUETHI CAIOTCS HA MPOBEPKY
PYKOBOJMTENIO B TEUCHHE Kypca MO MEpe HMX BBINOJHCHHS, W 3aIIUIIAIOTCS CTyJACHTAMH B
YCTaHOBJICHHOM TMOPSIIKE.



[Tpu 3ammuTe 0TYETA CTYIEHTY MOTYT OBITh 33JaHbl BOIPOCHI U IOIOJHUTENIbHbIE 3a/1aHUs
[0 CyTH J1abOpaTOpHOH paboOThl, B TOM YHCJIE U3 CIHCKAa KOHTPOJIBHBIX BOIPOCOB K JIAaHHOM
naboparopHoii padote. [Ipu HeyJOBJIETBOPUTEIHLHOM OIICHKE 3HAHUH CTYJICHTA IO TeME JaHHOTO
OTYeTa, CTYJCHT BO3BpAaIlaeTCs K MOBTOPHOMY H3YYEHHUIO COOTBETCTBYIOIIMX MAaTEepUasIOB,
MocJie 4ero JOMyCKaeTcs K MOBTOPHOU 3ammre. HeyqoBneTBOPHUTEIHHO BBHIMOTHEHHBIH OTYET
TaK)Ke BO3BpaIlaeTcst Ha 10paboTKy.

OTuer MOKEH cojepaTh 3arojoBOK, TeMy J1abopaTOpHOU paboThl, Liedb, 3aJaHUE,
WHAUBUAYAIbHYIO TEMY, ONMCAHME XO/a BBINOJHEHUS pabOThl, HEOOXOIMMBbIE MPUKIIATHBIC
MaTepuanbl (CXeMbl, MAaKeThl JOKYMEHTOB M T.II.), B COOTBETCTBHH C TpeOOBAaHUSMHU K
COJIep KaHUIO, U BBIBOJIBI IO paboTe.

OneHouHblE CpeACTBA JUIsl MHBAJIMAOB M JIMI C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU
3I0pOBbS BEIOUPAIOTCS C YUETOM MX MHAMBHUIYAIbHBIX ICUXO(U3NYECKUX OCOOCHHOCTEH.

— TpU HEOOXOIUMOCTH HWHBAIHAAM U JIMLAM C OTPAaHMYEHHBIMH BO3MOXHOCTSMU
3I0POBbS IPEIOCTABIIACTCS TOMOJHUTEIBHOE BpeMs JJi MOJATOTOBKU OTBETA HA SK3aMEHE;

— IIpU NPOBEAECHUHU MPOLIETYpPbl OLIEHUBAHUS PE3YJIbTAaTOB 00yUEHUS NHBAIUAOB U JIMI] C
OTPaHUYEHHBIMH BO3MOXHOCTSAMU 3JI0POBbsI IIPEAYCMATPUBAETCS UCIOJIb30BAHNE TEXHUYECKUX
CPENCTB, HEOOXOAMMBIX UM B CBSI3U C UX MHAUBUAYAIbHBIMU OCOOCHHOCTSIMH;

— IIpU HEOOXOAMMOCTH AJI 00YYAIOIINXCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3[J0OPOBbS
U UWHBaJUAOB IIpOLEAypa OLIEHUBAHUA pPE3YJIbTaTOB OOY4YeHHUS MO IUCHUIUIMHE MOXET
MIPOBOJUTHCA B HECKOJIBKO ITAIOB.

[Tpouenypa oLeHUBaHUS PE3YIbTATOB OOYyUYEHHS MHBAIMJIOB U JIUL[ C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 370POBBS 110 AUCLUMIUIMHE MpEeayCcMaTpUBAET NMpeJocTaBieHue HHPOpMaIK B
dopMax, aJanTUPOBAHHBIX K OTPAHUYECHUSIM UX 3/10POBbs U BOCIIPUATUS UHPOPMALIH:

Jist v ¢ HapyIIeHUSIMU 3pEHUS:

— B IIeYaTHOM (hopMe YBEIMYEHHBIM IIPUPTOM,

— B hopMe PIEKTPOHHOTO JJOKYMEHTA.

Jns i ¢ HapylIeHUsIMH cityXa:

— B Ie4aTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO JOKYMEHTA.

J1tst TvII ¢ HapyIIEHUSIMU OMTOPHO-/IBUTATEIHLHOTO amiapaTa:

— B II€4aTHOU popme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIEpeyeHb MOXET OBbITh KOHKPETHU3WPOBAH B 3aBUCUMOCTH OT KOHTMHIEHTa
00yYaroIIMXCSI.

4.3. MeTtoauueckue yKa3aHus no OpraHu3anuu BbIYUCIUTEIbHOM

HH(PPACTPYKTYPHI

Yci0BUSI IPUMEHEHHUSI:
» Kypc paccunrtan Ha CTyJ€HTOB 3-r0 rojia 00y4eHus.
* Hanuuue noctyna K BEIYUCIUTEIBHBIM pecypcaM (obsako Yandex.Cloud nnn
cloud.ru).
* HudpactpykTypa BKIIOYAET BUPTyaJIbHbIE MALIMHBI JUIS Pa3BePTHIBAHUS CEPBEPOB A
takxke Managed knactep Kubernetes.
Ilenu, 3a7a4u 1 o:kuIaeMble pe3yIbTaThI:
* Ilean:
ObecneunTs CTYJEHTOB MHCTpYMEHTaMHU JUIs pa3BepTbiBaHus UT-uHppacTpyKTyphl
IIPOEKTA.
* 3anaum npenogaBaTess:
1. CoznaHue y4eTHBIX 3amuceil B oOmake.

2. Hactpolika npaB noctymna.



3. Hactpoiika mabioHHOTO pPEmno3uTopus A Ja0OpaTOpHBIX paboT ¢ NpUMEpaMH
koH¢urypauuii Terraform, Ansible, Helm Chart.

4. TloaroToBKa HHCTPYKLHUH 110 paboTe ¢ 0071a4HBIMU pECypcaMH.

¢ O:xuaaeMble pe3yJibTAThl CTYACHTOB:

1. Ymenue paboraTh 00s1ayHONW MH(PACTPYKTYpOl Ha YpOBHE KOH(GUI'YpUpPOBAHHUS U

pa3BepThIBaHUS MpHIIOKeHUH B kKiaactepe Kubernetes.
2. Ymenue ucnonb3oBatb MLFlow 17151 ynpasiieHust JaHHBIMU 00y4YeHHS U MOACTISIMH.
3. I[Nonumanue CI/CD/CT-mporieccos.
IMopsnok peanuzanum:

1. CoznaHue yyeTHBIX 3amucei B obnake.
Kaxxaplit cTyIeHT noy4yaeT akkayHT B 00Jlake Kypcea.

2. Hactpolika npaB focrtymna.
CryzneHTsl NOJIy4aroT JOCTYIl K CO3JaHHUI0 BUPTYaJbHBIX MAIMH U JOCTYIl K KiIacTepy
Kubernetes B o6nake.

3. HacTtpoiika mabi0HHOTO Pemo3UTOpHUs AJis 1abOpaTOPHBIX padoT.
Peniosutapuii comepxut npumepsl koHpurypamui Terraform, Ansible, Helm Chart mus
HAaCTPOWKM BHPTyanbHOW 00sauHON uWHGpacTpykTypel MM TOpoeKTOB ¢ NpUMEHEHHUEM
MLFlow, GitLab.

4. TloaroToBKa HHCTPYKIIMU 110 paboTe ¢ 00Ja4HBIMU PECypCaMH.
WHCTpYKIIUA COJAEPKUT TOCIEOBATEIBLHOCTh IIaroB, HEOOXOMUMBIX M HACTPOUKH
BUPTyalbHOM 00JIauHON WHppacTpykTyphl MM NpoekToB Ha OCHOBE IPEIOCTABIICHHBIX
IIPUMEPOB.

ITopsinok npoBepKy KOPPEKTHOCTH:

* Hanuuue akkayHTOB M IOCTYIIOB B 00JIaKke Y BCEX CTYJICHTOB.

* Hanuuue peno3utopus 1jist 1a00paTOPHBIX paboT.

* HWuctpyxnus no padore ¢ o6makom u npumepamu B popmate README.md.

4.4. MeToanuyeckue yKa3aHus 10 OPraHU3alHM J1a0opaTOPHBIX padoT
Ycj10BUSI IPUMEHEHHUS:
» Kypc paccunrtan Ha CTyJ€HTOB 3-r0 rojia 00y4eHus.
* Hanuuue noctyna K 001auHbIM pecypcam.
Ilenu, 3a7a4u u o:kuIaeMble pe3y/IbTaThl:
* Iean:
[IpakTnueckoe ocBoenue metonoaoruu MLOps u DevOps.
* 3axauu npenogaBaTeJisi:
1. Pa3paboTka maHa 1a00opaTOpHBIX padoT.
2. Opranuzanus Git-uHpacTpyKTypBhI.
* Osxuaaemble pe3yabTAThl CTY/ACHTOB:
1. YMenne npumensats Mertononoruro DevOps aisd pa3BepTHIBaHHMS U CONPOBOKICHUS
npoekrtoB, CI/CD.
2. YMeHue npuMeHsTh Metoaosoruto MLOps 111 BEpCMOHMPOBaHUS JaHHBIX U
MoJieJIel MalIMHHOTO 00YYEeHHUS.

IHopsipok peanusanmuu:



. ILnan 1abopaTopHbIx pador:

Bxmirogaer:

HacTtpoiiky BupTyanbHOi 001auHOl HHPpaCTPyKTypsl ¢ momolpio Terraform,
Ansible.

Hactpoiiky CI/CD GitLab.

HacTtpoiiky kiactepa Kubernetes 1ist pa3BepThIBaHUS MPUITOKEHUS.
Hactpoiiky MLFlow.

ITopsinok npoBepKy KOPPEKTHOCTH:

Hanuuue BeINONHEHHBIX 3aaHui B Git-peno3uTopusx.
Hanuuune HacTpoeHHOM 001auHO HHGPACTPYKTYPHI C pa3BEpHY THIMU
WHJUBH1yaIbHBIMU [TPOEKTAMH.

OT4YeTHI ¢ aHATHU30M PE3YIbTATOB.

4.5. MeToanyeckue YKa3aHUsl 10 OPraHU3ANUM TPOEKTHOH IesiTeJIbHOCTH

CTY/IeHTOB

YciaoBus npuMeHeHHs

Kypc paccunran Ha cTyieHTOB 3-r0 roga o0y4eHusl.
Bpewms Ha mpoekT: 10 20 4yacoB Ha CTyACHTA.
Hcnonp3yroTest KeHChl 0T MHAYCTpHAIbHBIX mapTHEpoB (CoepOank, AVA LAB).

He.]'ll/l, 3a1a4YM U 0’KHIAEMBbIC pPe3yJbTaThbI:

1.
2.

Iean:
Pa3BepThiBaHNE BUPTYaNbHOM 001a4HOM HHPPACTPYKTYPHI IS pEIICHUS 3a/1a4 C
npuMmeHenuem M.
3agaum npenogaBaTesif:
1. ®opmuposanue TpedoBannii k UT nHpacTpykType IpoeKTOB.
2. NnTerpanus pe3yibTaToOB pa3BEpPTHIBAHUS IPOEKTA B UTOTOBYIO OLICHKY .
O:xupaemble pe3yJbTaThbl CTYA€HTOB:
Peanuzanuus UT-undpactpykrypsr U npoexra ¢ CI/CD/CT.
HaBbiku paboThl B KOMaH/A€ U IPE3EHTALIMH PE3YIbTATOB.

IMopsinok peanusanuu:

1.

3.

IIpumepsl keiicoB:

I'enepanusi vHBecTULMOHHBIX 0030poB (COepOdaHK):

Ucnonw3oanne GPT-3 ny1s co3nanus aHATUTHYECKUX OTYETOB HA OCHOBE
CTPYKTYPHUPOBAHHBIX JAaHHBIX.

ABTOMaTH3anust 00padoTKU IOPUAHYECKHX 10KYyMeHTOB (AVA LAB):
Fine-tuning BERT nins u3BinedeHus KI0YEBBIX YCIOBUN U3 JJOTOBOPOB.

. T3 nyis mpoekra:

3agaua: Pa3zpabotka UT-undpacTtpyKTyphl IpOEKTa.

Jransl:

[TpoexTrupoBanue HHPPACTPYKTYPHI.

HacTtpoiika uadpactpykrypsl ¢ nomomibio Terraform, Ansible.
PasBeptriBanue uepes Kubernetes.

CI/CD/CT na 6a3e GitLab, MLFlow.

Kpurepuu onenku:



* T'0TOBHOCTb UH(PACTPYKTYPHI.
* PaboTocnocoOHOCTh MpOEKTa.
* JloKyMeHTauus U PEe3eHTAIHS.
IMopsiiok NPOBePKH KOPPEKTHOCTH:
* Hanuuue peann3oBaHHOro npoekra B Git-peno3utopuu u odake.
* OT4eT ¢ aHAJIN30M PE3yIbTATOB.
* IIpe3eHTanus nmpoekra Ha 3a4eTe.

5. IlepedyeHnn yueOHOI TUTEPATYPbl, THPOPMALMOHHBIX PECYPCOB M TEXHOJIOT Ml
5.1. Y4eOnas iuTepaTtypa

1. Docker. Beogusiit kypc. 3-e uza. Keiin as. AJIMCT 2024. ISBN 978-601-09-7541-5
2. Kubernetes mns pazpadborunkoB. Jlennuc Yunbsm. [Tutep 2025. ISBN 978-5-4461-4129-
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3. IIporpammupoBanue uHGpacTpykTyphl. 2-¢ uzn. Moppuc K. BXB 2024. ISBN 978-5-
9775-1901-4

4. 3anyckaem Ansible. Xoxmreitn Jlopun, Mozep Pene. JIMK, 2023. ISBN 978-6-01763-
867-2

5. Huyen C. Designing machine learning systems. — O'Reilly Media, Inc., 2022.

6. The MLflow Handbook: End-to-End Machine Learning Lifecycle Management. Robert
Johnson. HiTeX Press 2025.

7. PyxoBoactBo mo DevOps. Jxun Kuwm, Ilatpuk [leOya, Jxon Yunmuc, [Ixe3 XamO.
Mug 2018. ISBN 978-5-00100-750-0

8. Kubernetes B aeiictBun. Mapko Jlykma. M3gatensctso JJMK. 2019. ISBN 978-5-97060-
642-1.

9. Docker na npaxtuxe. Man Mumn. Diinan Xo6con Ceiiepc. M3narensctBo IMK. 2019.
ISBN 978-5-97060-772-5

10. ®ynnameHTaNbHBIN OAXO0 K MporpaMMHoi apxutektype. ITutep, 2023. Mapk Puuapac
u Hun ®opa. ISBN 978-5-4461-1842-7

11. JoxymenTauus GitLab.

12. loxymenTanuus Terraform.

13. loxymenTauus Ansible.

14. loxymenTtauust MLFlow.

15. lokymenTanus o0aa4HbIX cepBucoB cloud.ru, yandex.cloud.

5.2. llepuoguyeckue U31aAHNS:
. bassl gagueix kommanuu «Mcrt Beroy» http://dlib.eastview.com
2. DOnexrtponHas 6ubauoreka GREBENNIKON.RU https://grebennikon.ru/

—

5.3. UnTepHeT-pecypchbl, B TOM YHUCJIe COBpeMeHHbIe podeccuoHalbHbIe 0a3bl

AAHHBIX U MH(POPMAIHOHHBIE CTIPABOYHBIE CUCTEMbI
Onexkmponno-oubauomeunvle cucmemol (3b6C):

1 BBC «FOPAMT» https://urait.ru/

2 DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3 DBC «BOOK.ru» https://www.book.ru

4 3BC «ZNANIUM.COM» www.znanium.com

5 DBC «JIAHb» https://e.lanbook.com
Ilpogpeccuonanvnvie 6azvl OanHbIx
1 Scopus http://www.scopus.com/



http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuanst uznarensctsa Wiley https://onlinelibrary.wiley.com/

Hayunas sanexkrponnast 6ubnauorexa (HOb) http://www.elibrary.ru/

ITostHOTEKCTOBBIE APXUBBI BEAYIIMX 3aMaJHBIX HAYUHBIX XKYypHaJIoB Ha Poccuiickoit
wiatdopme Hayunbix xKypHanoB HOMKOH http://archive.neicon.ru

6  HammonanpHast  diekTpoHHass OuOmMOTeKa  (IOCTYNm K DJIEKTPOHHOW  OuOmmoTeke
nucceprauuit Poccuiickoit rocynapctsennoi oubnuotexu (PI'B) https://rusneb.ru/

7 Ilpesunentckas 6ubaunotexa uM. b.H. Enpriuna https:/ www.prlib.ru/

8  baza gannbix CSD KemOpumkckoro nieHTpa kpucramiorpapudeckux ganabix (CCDC)
https://www.ccdec.cam.ac.uk/structures/

9  Springer Journals: https://link.springer.com/

10  Springer Journals Archive: https:/link.springer.com/

11 Nature Journals: https://www.nature.com/

12 Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13 Springer Materials: http://materials.springer.com/

14 Nano Database: https:/nano.nature.com/

15  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16  "Jlextopuym TB" http://www.lektorium.tv/

17 VYuusepcurerckas uHpopmanuontas cuctema POCCUS http://uisrussia.msu.ru
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Fecnaamuvle ob6pazosamenvhule pecypcol
1 Jupyter Notebook — MHTEpaKTUBHBIC BEIYUCIICHUS
2 Visual Studio Code — penaxTop koaa ¢ noaaepx ko Python
3 Google Scholar/arXiv — mocTyn K Hay4YHBIM ITyOIUKAIHSIM

Pecypcuvl c6ob00n020 docmyna

1 KubepJlenunka http://cyberleninka.ru/;

2 AwmepukaHckas mateHTHas 6a3a JaHHBIX http://www.uspto.gov/patft/

3 MuHHCTEpCTBO HAYKH U BhIcIero oopa3oBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

4 ®epepanbHblii noptan "Poccuiickoe odpazoBanue" http:/www.edu.ru/;

5 MWudopmannonnas cucrema "EqnHoe oKHO 10CcTyna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6 Enunas komnekuus nudpoBeix o0pazoBarenbHbIX pecypcoB http://school-collection.edu.ru/ .
7 Tlpoext ['ocymapcTBeHHOr0 HHCTUTYTa pycckoro s3bika uMeHu A.C. [lymknna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8 CnpaBouHo-uHpopMannMoHHbIN nopTan "Pycckuii s3b1K" hitp://gramota.ru/;

9 Cnyx06a TeMaTHYECKHUX TOJIKOBBIX cioBapei http:// www.glossary.ru/;

10 CrnoBapu u sHUMKIONEeuH http://dic.academic.ru/;

11 OG0pazoBatenbHblii mopTan "Yueba" http://www.ucheba.com/;

12 3akonompoekt "O6 obpazoBanuu B Poccuiickoit denepannn". Bonpockl u 0TBETH http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvle s1eKmponHble 00pazosamenbHule U uHgpopmayuontle pecypcol Kyol'y

1 DnexrtponHslit kaTanor HayuHnoii 6ubnuotexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2 DnekTtpoHHas OubnroTeka TpynoB yueHbx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3 Cpena MoayIpbHOTO TMHAMHUYECKOro oOydenus http://moodle.kubsu.ru



https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
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http://www.lektorium.tv/
http://uisrussia.msu.ru/
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4 ba3a yueOHBIX IJIJaHOB, y4€OHO-METOIMUECKUX KOMIUIEKCOB, Iy OIMKauil 1 KoHpepeHIuit
http://infoneeds.kubsu.ru/

5 bubanoreka HHGOPMAITMOHHBIX pecypcoB Kadeapbl HH(GOPMAIMOHHBIX 00pa30BaTEIbHbIX
Texuogorui http://mschool.kubsu.ru:

6 DOnexTpoHHBIN apxuB qokymMeHTOB KyOI'Y http://docspace.kubsu.ru/

7 DnekTpoHHBIE O0O0pa3oBaTelbHBIE pecypchl Kadeapbl HHPOPMAIMOHHBIX  CHCTEM H
TexHojoruii B oOpazoBanuu KyOI'Y u nHayunHo-mertomuueckoro »xypaana "HIKOJIbBHBIE
I'OJbI" http://icdau.kubsu.ru/

5.4 llepeyeHb UH(POPMALMOHHO-KOMMYHUKAIIUOHHBIX TeXHOJIOT Wil
1. O6naunble NIaTPOPMBI U CEPBUCHI
cloud.ru,YandexCloud, AWS/GCP/Azure— 061a4HbIe BEIMUCIEHUS

2. CucteMsl ynpaBiIeHHs BEPCUAMH U KOJIJ1abopauu
Git/GitHub/GitLab — koHTpOJsb BEpcHii Koaa U COBMECTHas pa3paboTka

4. CuctemMa yrnpaBieHHUs: 00y4eHUEM
Moodle — cnaua pador

5.5 IlepeyeHb JHIIEH3MOHHOTO W CBOOOJAHO PACHPOCTPAHSIEMOr0 NMPOTrPAMMHOIO
obecneyeHUst

1. CBob6oanoe ITO (Open Source)
GitLab, GIT, MLFlow, Docker, Kubernetes, Terraform.

6. Meroauueckne YyKazaHus ISl OOY4YAIOHIMXCH 1O OCBOCHHUIO
AUCHHUIUIHHBI (MOIYJIs1)

[To xypcy mNpenycMOTpPEHO IpOBEJCHUE JEKIMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTcs
cucreMatu3upoBaHHbelii  Matepuan 1o DevOps, MLOps, DataOps. B xoxme nexkumii
paccMaTpUBarOTCs KJIOUeBble KoHLenuuu. [locne kaxoi JIeKIMM peKOMEHIYETCSl BHIIIOJIHEHNE
MPaKTHYECKHUX 3aJJaHUM JUIsl 3aKpeTIeHUs KII0YEeBBIX MOHATHI U METOIOB.

JlaGoparopHble 3aHATHS Kypca TIOCBALICHBI MPAKTUYECKOMY OCBOCHHIO METOJI0B
DevOps, MLOps, DataOps. Ha 3aHATHUAX CTYIJEHTbl pEaIu3ylOT OCHOBHBIE 3IIEMEHTHI
apxutekTypbl nHpopMarmonHoi cucreMsl ¢ CI/CD/CT B o6sauHbIX cpefax, IpeloCTaBICHHbIX
napTHepaMu. 3a OCHOBY Oepercsi BeO-NpUIIOKEHHE, UCIONb3YIOIIEe MAlIMHHOE O0ydeHue JUIst
peleHus 3a/1a4 OT MHIYCTPHAJIbHBIX MTAPTHEPOB, pa3paboTaHHOE paHee Ha 2-M Kypce B paMKax
nucuuIuinHel Web-pa3paboTka 1100 Apyrux AUCHUIUIMH UM IPOSKTHOM paboThI.

IIpu camocrosiTenbHON paboTe CTyJeHTaM HEOOXOJMMO H3y4aTb PEKOMEHIOBAaHHYIO
JAUTEpaTypy B BUJE O(UIMATIBHON JOKYMEHTAIlMU K UCHOJIb3YyEMbIM OTKPBITHIM NMPOTrPaMMHBIM
IpOayKTaM, 00Ja4yHbIM IJIaTPopMaM.

BaknelmM KOMIOHEHTOM Kypca SIBJISIETCSI CAaMOCTOSATENIbHAsI IPOEKTHas paboTa, B
X0J1€ KOTOPOH CTYyACHT pa3BOpauMBacT 3aKOHYEHHOE PELIEHHE C YPOBHEM TEXHOJIOTUYECKOM
roroBHOCTU (YTI') 5-9 ¢ mpumenennem CI/CD/CT s pemenus 3agad (KeicoB)
WH/1yCTPHAJIbHBIX NapTHEPOB. [lomyckaeTcs BHIIOIHEHUE IPOEKTOB B KOMaH/ax.

Keiicel ITAO «CoepOoank»

1. I'enepatuBubiii U 1151 aBTOMaTHY€CKOI0 COCTABJICHUSI HHBECTHLIMOHHBIX 0030POB
Onucanue:

Ananutuku Coepa exeIHEBHO COCTABISIOT JECATKH AHAIUTHYECKUX U MHBECTUIIMOHHBIX
0030pOB 10 peIHKaM, KOMITAHUSIM, MaKPOIKOHOMHUKE. 3ajjaua — UcclieoBaTh npuMeHenne LLM


http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

JUIsl TeHEepalii KPaTKUX CBOJIOK M AHAJIUTUYECKUX OTYETOB HA OCHOBE BXO/HBIX TaHHBIX:
OupxKeBble KOTUPOBKH, MAKPOIKOHOMHUUYECKHE [TOKA3aTENIHU, PHIHOYHBIE COOBITHSI.

Henan:

Pa3paboTaTh HHCTPYMEHT, CHOCOOHBIH 110 CTPYKTYPHUPOBAHHBIM JAHHBIM M KPATKOMY ONHCAHUIO
(dhopMHpPOBaTh MHBECTUIITMOHHBIA 0030p B JICJIOBOM CTHJIC.

O:xupaemblii pe3yabTaT:

Mopens, reHepupyomas anaautTiuaeckue TeKeTsl JinHoi 500—-1000 ciaoB ¢ paznenamu «o030p
COOBITHIY», KPEKOMEHIALIUI, KIIPOTHO3BI», 0(hOpMIICHHBIE B popmaTe OaHKa.

2. HJIII-ana/u3 :kaj100 KJIMEHTOB B CBO0OOHOI (hopme

Onucanmue:

B pamkax knmenTckoro cepBuca Coepbank oOpabaTeiBaeT 0OparieHus U3 4aToB, MOOMIBHOTO
MPUIIOKEHU U kajo0Hoi hopmbl. TpeGyeTcs MOCTPOUTh MOJIETh CEMAHTUYECKOTO aHan3a,
BBIJICTISIONIYIO CYyTh OOpalleHus, ONpeIesSONly0 TOHATbHOCTD U MOTEHIIUAIBHYI0 CEPbE3HOCTD
VHIMJIEHTA.

enan:

ABTOMaTU3UPOBATH KIACCU(PUKALINIO OOpaILleHUH ISl yCKOPEHUS MapIIpyTU3allUK U BBIBICHUS
MOBTOPSIOLIMXCS OOJIEBBIX TOYEK B MPOAYKTaX U IpoLeccax.

Oxupaemplii pe3yJibTaT:

[TpoToTHn MOJENN, AaBTOMAaTHUECKHU BBIAEISAIOIIEH TEMBbI Kanob (HarpuMep, «oImoKa B
IIPWIOKEHUN», «ABOMHOE CIIUCAHUEY ), UX IMOLMOHAIBHYI0 OKPAaCKy U KPUTUYHOCTD.

3. 'enepauus cueHapueB GUIIMHIOBBIX MCeEM I 00yUeHHUs COTPYAHUKOB

Onucanmue:

bank npoBoauT kuGepyuyeHus, BKJII0Yask paCChUIKY TECTOBBIX (DUIIMHIOBBIX TUCEM COTPYAHUKAM
JUIsl TOBBILLIEHUS UX YCTOMYMBOCTH K COLMAIbHBIM aTakaM. [IpoekT npennonaraet
UCIOJIb30BaHNE T'eHEPATUBHOM MOIEIHN AJIS CO3JaHUS PEATMCTUYHBIX (PUITMHTOBBIX ITHCEM
pa3nIuuHbIX TUNIOB (oanenbHbIe cueta, HR-3anpocer, UT-noanepxka).

Hean:

CoznaTh reHepaTop, CocOOHbIM Ha OCHOBE 33JaHHBIX TapaMETPOB (TeMa, CTHIIb, YPOBEHb
yIpO3bl) CO3/AaBaTh TEKCTHI (PUIIMHTA 711 TPEHUPOBOK.

O:xupaemMslii pe3yabTaT:

Ha6op pa3HooOpa3HbIX NpUMepoB (HUIIUHTA U OLleHKA UX 3()()EKTUBHOCTH 1O pEaKIUH
COTPY/IHUKOB, a TAK)K€ KJIacCU(PHUKALUA MOJEIEH yrpos.

4. MyJbTUMOAJIbHBIN ACCUCTEHT JJ11 0AHKOBCKUX OT/AeJIeHUH

Onucanmne:

®usnueckue otnenenns CoepbaHka BHEAPSAIOT HUHTEPAKTUBHBIX KOHCYJIBTAaHTOB.
IIpennosaraercs co3ganue MyJabTuMoganbHoro M -accucrenra, KOTOpBI BOCIPUHUMAET peUb
Y BU3yaJIbHO OPUEHTUPYETCS B IPOCTPAHCTBE (PACIO3HAET KIMEHTA, JOKYMEHTbI, 0aHKOMATBhI), a
TaKKe€ OTBEYAET [OJIOCOM.

Henan:

Pa3pabotaTh 6a30BbIi IPOTOTHI, UMUTUPYIOIINH (YHKIMOHAIBHOCT IOMOIIIHUKA: OTBETHI HA
TUIIOBBIE 3aIIPOCHI, BU3YaJIbHBIE NIOICKA3KN, HABUTALUs 10 OTEICHHUIO.

O:xupaemslii pe3yabTaT:

HuTepakTuBHAst MO/IENb, 00BEUHSIIONIASI TOJI0COBOM BBOJI, 3pUTEIHLHOE BOCHPUSTHE (HAIIlpUMeED,
QR-xox macmopTa), TEKCTOBBII BBIBOJI U KECTOBYIO PEAKIIUIO.

5. O0BSICHUMOCTBH U KOHTPOJIb TeHePATHBHBIX MoJies1el B 0ankoBckoM U

Onucanmne:

bank aktuBHO ucnonb3yer LLM u NLP-cepBucs (B uat-060Tax, reHepauuu madbioHOB OTBETOB,
aBTOOTBETaxX Ha e-mail), 0JJHaKO BCTaeT BOMPOC: KaK OOBACHATh M KOHTPOJIUPOBATH OBEACHNE
TaKHUX MOJIeNIeH, 0COOCHHO B IOPUINYECKH 3HAUMMbIX KOMMYHUKAIUIX ?

Henan:

HccnenoBaTh MoAX0/bl K TpaccupoBke pemiennii LLM (Hanpumep, uepes JorupoBaHue
reasoning chain, mocT-GUIBTPALNIO OTBETOB, BCTPOCHHBIC TIPABUIIA).



O:xupaemslii pe3yabTaT:

Konnenmus cucremsl explainability + compliance-moayiist, 06ecrieunBaroero COOTBETCTBUE
reHepaluy CTaHaapTaM 0aHKa U peryisTopa.

6. 'enepanusi NoJ1b30BATEJILCKUX ClIEHAPHEB PA0OTHI B MOOMJIbHOM NMPUJI0KEHUN
Onucanmne:

bank xoueT ucnosib3oBath reHepaTUBHbINA MU 115 OBICTPOI CUMYIISIIMY [TOJIB30BATEIBCKUX
CIIEHapHeB — HaIMpHUMep, KaK KJIUEHT 0(OopMIISeT BKIIaJl, IEPEBOJAUT CPEICTBA, [TOTyHaeT
YBEIOMJIEHHE O PUCKE MOIICHHUYECTBA.

Hean:

PazpaboraTh reHepaTop NOLAaroBbIX CLIEHApUEB MOJIb30BATEIBCKOIO TOBEIECHUS C
BApUATUBHOCTHIO (MOJIOJION KIIMEHT, nencuonep, UII).

O:xupaemblii pe3yabTaT:

Ha6op aBToMaTnuecku creHepupoBaHHbIX UX-crieHapueB, 0pOPMIICHHBIX B BHJIE CLIEHAPHEB
st QA nnu UX-HccneqoBaHui, ¢ JOTUKOU ASHCTBUN U THITMYHBIMU OIMMOKAaMHU IT0JIb30BaTEIS.
7. 'enepanus synthetic data nis 6aHkoBCcKHX MojeJiei

Onucanmue:

Mopenu B Coepe TpeOyroT 60JIbIIOTO 00bEMA TPAH3AKIIMOHHBIX M KIMEHTCKUX JTaHHBIX,
KOTOPBIE HEJTb3s UCIIOIb30BaTh HANPSMYIO U3-3a TpeboBanuii [1b u ®3-152. 3amaua —
pa3paboTaTh METOJ] FT€HEPAIMH CUHTETUYECKUX 0AHKOBCKHX JAHHBIX, MAKCUMAaJIbHO OJIM3KUX K
peabHbIM 110 PacHpeeeHUsIM U NOBEIECHUIO.

Hean:

Coznath 6e3omacHbli pipeline reHepaluu 1aHHBIX (HAaIpUMep, TpaH3aKUUi, poduiien
KJIMEHTOB, I1a0JIOHOB PACX0JIOB) /ISl 00y4YeHUs MOJIeTIeH.

OxunaemMplii pe3yJibTaT:

CHHTETHYECKH JaTaceT U OTYET O MeTpUKax npuommkéHHocTy K peanbHomy (TSNE, K-L
divergence u 1p.), C OIIEHKOW MPUTOAHOCTH ISl 00YUYCHHSI CKOPUHTOBBIX WM aHTH(POI-
MoAEeNen.

8. Moaesb aHaIM32a HHBECTUIIMOHHOM NMPUBJIEKATEIbHOCTH MAJIOT0 OU3Heca

Onucanmue:

baHk akTHBHO pa3BUBAET KPEIAUTOBAHUE U MHBECTUIIMOHHBIE MHCTPYMEHTHI JISl MAJIOTO U
cpeanero npeanpunumarenbctsa (MCII). TpeOyetcst co3gaTh MoieNb, KOTOpasi HA OCHOBE
OTKPBITHIX U OAHKOBCKHX JaHHBIX (BBIPYUYKa, PACXO/IbI, TUII ACSITEILHOCTH, OT3bIBBI, OHJIAH-
AKTUBHOCTb) OIIEHUBAET NHBECTULIMOHHYIO NpuBekaTenbHocTh MCII.

Henan:

PazpaboraTh cucteMy peTUHIOBO OIIEHKH KOMITAHUN MaJloro OM3Heca ¢ BOZMOKHOCTBIO
BU3yanu3anuu (akTOpoB U IUHAMHUKHU MTOKa3aTeNei.

O:xunaemMslii pe3yabTaT:

Mopens, npucBanBarolasi KOMIIAHUU MHBECTULIMOHHBIN pedTHHT (Hanpumep, A—E),
00BSACHSIONIAS KIIIOUEBbIE TApaMEeTpPhl U Jaloniasi peKOMEHAAINH /ISl HHBECTOPa.

9. UnanBuaya/IbHASl OLCHKA KPEAUTOCNOCOOHOCTH KJIHEHTA HA OCHOBE MOBEJCHYCCKHUX
JAAHHBIX

Onucanmue:

CoBpeMeHHBIN KpeIUTHBIA CKOPUHT BBIXOJUT 32 paMKH (PMHAHCOBBIX JaHHbIX. HeoOxoaumo
HCCIIeI0BaTh, KaK OBEJCHYECKHE U IU(POBBIE Clie/ibl (4aCTOTa BXOJa B MOOMJIbHBIN OaHK,
CIIOCOOBI OTIAThI, TeoTpadusi, BpeMs OTKIMKA) BIUSIOT Ha IEPCOHANBHYIO OLICHKY PHUCKA.
Hean:

Pa3zpabortats ML-M01€11b, OLICHUBAOIIYIO BEPOSTHOCTH Je(OITa IO HECTAHIaP THBIM
MOBEJACHYECKUM IpHU3HaKaM (BO3MOkKHO — ¢ explainable Al).

O:xupaemblii pe3yabTaT:

[TpoTroTHIl CKOPUHIOBON MOJIENH, KOTOPas, TOMUMO CTaHAAPTHBIX TAHHBIX, YYUTHIBAET

1 poBoit npoduib kiueHTa U 00bscHseT pemenus (SHAP, LIME u np.).



10. IIpeankTHBHAS AHAJMTHKA BO3BPATA HHBECTULUI 110 MHPPACTPYKTYPHBIM IIPOEKTaAM
Onucanmne:

B psine ciiyuaeB CoepOaHK BBICTYAET Y4aCTHUKOM/MHBECTOPOM B PETHOHAITBHBIX
UHPPACTPYKTYPHBIX MPOEKTaX (3KUIIbIE MACCHUBBI, JOPOTH, TEXHOMAPKH). 3a/1a4a — OLIEHUTh
MPOTHO3UPYEMYI0 3 (GEKTUBHOCTD BIOXKEHUH ¢ YUETOM AeMorpapuu, MUTpaiu,
HKOHOMUYECKON aKTUBHOCTH.

Hean:

PaspaboraTts Mosens, nmporuosupymoiryo ROI Ha ropuzonTte 3—5 €T, UCIONb3Ysl BHEITHHE
ucrtounnku gaHueix: Poccrat, EI'PYOJI, kanactp, coumenua.

O:xupaemslii pe3yabTaT:

AHanuTHuYecKast MOJIeIb C BO3MOKHOCTBIO T€OBH3yallM3allii M CLIEHApPHOTO aHau3a (pocT/cnaf,
roCIporpaMMsbl, cMeHa Tpaduka u T.I1.).

11. Ananu3 noBeaeHus MOJIb30BaTe/Iel B IKocucTeMe UG POBOro pyoJist

Onucanmue:

COepOaHK ydyacTByeT B MMJIOTHBIX IPOEKTaxX 110 BHEAPEHUIO 1iu(ppoBoro pyomns. Matepec
IIPECTaBIAET UCCIEA0BAHUE M10Ib30BATENBCKUX MATTEPHOB: KaK U3MEHSAIOTCS MOJIEIIH
noTpeOIeHns, CKOPOCTH OTIepallHii, ypOBEeHb JOBEPHs, CPAaBHEHHUE C KJIACCUUECKUM OE3HAIIOM.
Henan:

[TocTpouTth MOJETH aHATHM3A TOBEICHUS KIIMEHTOB, YYaCTBYIOIIUX B TPAH3AKIUSIX C IU(DPOBBIM
pyOJsieM: yacToTa, CpeAHUIN Y€K, KOHTEKCTHI.

O:xupaemMslii pe3yabTaT:

Otuér u ML-mozens, kitaccuuuupyromas TUIIbI I0JIb30BaTENIEH U BBIABIIAIONIAS KIIOUEBbIE
pasnuyus B MPEANOYTEHUAX U Oapbepax HuppOBOil BATIOTHI.

12. CpaBHenue text2video / text2img mopaeJiei

Onucanmne:

COepbank 3anHTEpeCcOBaH B cpaBHEeHHH text2video / text2img moaeneii (OTKPBIThIE MOJIENH,
0oco0eHHO KuTalickue). 3aaya TpedyeT NpUMeHEeHuUs 00IauHbIX PeCypCcoB MapTHepa s
MalMHHOTO 00yueHus. OT CTyJIeHTOB TpeOyeTcs HaBbIK 3allyCKa OTKPBITBIX MOJIENEH,
IUTAaHUPOBAHMS, CTPYKTYpPUPOBAHUS U JIOTMPOBAHUS SKCIIEPUMEHTOB, COBMECTHOM pabOTHI.
3amava MOXKeT OBITh pacnapajuleseHa Ulsl CpaBHEHUSI MHOXKECTBA MO/IeTIel He3aBUCHMO B
IpYIIIE CTYAEHTOB.

Hean:

[IpoBectu cpaBHEHUE pabOTHI aKTyaIBHBIX OTKPBITHIX Mojieliel text2video / text2img.
Oxunaemplii pe3yJibTaT:

Tabnuua ¢ pe3yjapTaTaMy 3KCIIEPUMEHTOB MOJI€JIb / peno3utopuil / pyHkunoHnan / tpedoanust /
OILIEHKA MPOU3BOAUTEILHOCTH / X IpUMEPOB reHepanuii (6buio/crano), human eval o
IPUHIIMITY apeHbl (Kakasi JTydlie)

Keiicsl or <ABAJIAB»

1. LLM n RAG nas BI-cucremsr Fastboard

Onucanmue:

Jns pazpabateiBaemoii komnanueit Bl-cucremel Fastboard tpebyercs paspaborats unrepdeiic
Ha €CTECTBEHHOM $I3bIKE JIJIsl IOCTPOEHHUS OTYETOB Ha Oonbinx MaccuBax qaHHbIX B ClickHouse.
C nomormipio LLM HeoOx0oauMo KiTacCH(PHUITMPOBATh 3alPOCHI MOJIb30BaTeNIel Ha €CTECTBEHHOM
S3bIKE U U3BJEKaTh (PAaKTUUECKHE MapaMeTphl AJis NaTbHEHIIEero BbI30Ba BeO-CepBUCa OTUETOB.
Hean:

Pa3paboTaTh mpomMnThI 1Sl KitacCuUKAIIU 1 00pabOTKH 3arpocoB noJib3oBareneit LLM u
npeoOpa3oBaHus UX K BBI30BaM TUIIOBBIX OTYETOB € ()aKTHYECKUMU MapaMeTpaMu,
U3BJIEKaeMBIMH M3 3aIpoca.

O:xunaemslii pe3yabTar:

HNHucTtpymeHT Ha ocHOBe LLM, nO3BOJIAIOMNI 3alIpalIiBaTh JaHHBIE O MPOJAKAX.



2. Ananus oOpamenuii kiuenToB 1 CRM-nepenucku

Onucanmue:

B ciyx0e KIIMEHTCKOTO CepBHca 3aCTPOMIIMKA €KETHEBHO 00padaThIBAIOTCS ICCITKU
oOpamenuii (e-mail, 3BOHKH, MeCcCeHKEpHI). TpedyeTcs peaan3oBaTh CUCTEMY CEMaHTHYECKOTO
aHanu3a u knaccupukanuu NLU: BBISBISATH CyTh OOpallleHUH, ypOBEHb yI0BIETBOPEHHOCTH,
OTCJIE)KUBATh IOBTOPSIOIINECS 3aIPOCHI.

Hean:

ABTOMaTH3UPOBATH MEPBUUHBIN Pa300p U MapUIPyTU3AIUIO 3aIIPOCOB 10 TEMATHKE (caada
00BeKTa, OT/AETKA, TOKYMEHTHI, j)kajno0a u T.1.).

O:xupaemslii pe3yabTaT:

ITporoTur, KOTOPHIH BBIAENIAET CYyTh 00pallieHU U GopMUpyeT JaO0p/I 10 TEKYLIUM «O0IIM»
KJINEHTOB.

3. I'enepaTuBHblilt MU 1015 co3nanus NpoeKTHOM JOKyMeHTanuu no T3

Onucanme:

B pamkax npoexTupoBaHus 00bEKTOB JEBEIONEPCKON KOMIAHUU apXUTEKTOPBI U HHKEHEPbI
TPATAT 3HAYUTEIIBHOE BPEMS Ha MIOJArOTOBKY TEKCTOBOM IIPOEKTHOM TOKYMEHTalUN
(o00ocHOBaHUE PEIICHU, TOSICHUTENIbHBIE 3aIMUCKHU, ONTMCAHMS HHKEHEPHBIX CUCTEM). 3a/1aua —
HCCIIe0BaTh BO3MOKHOCTb UCNOab30Banus LLM s reHepaluu 4epHOBUKOB NPOEKTHOM
JOKYMEHTAllUd Ha OCHOBE UCXOJHBIX JAHHBIX: 3TA)KHOCTh, MATEPUAJIbl, KIINMAT, Ha3HAYECHHE,
HOPMBI.

Hean:

PazpaboraTh MpOTOTUII TEKCTOBOT'O F€HEPATOPA, KOTOPBINM OMOraeT creruanucTaM oObicTpee
¢dbopMupoBaTh JOKYMEHTAIUIO B COOTBETCTBUH C I1a0JIOHAMU M HOPMATHBAMHU.

OxunaemMplii pe3yJibTaT:

Nuctpyment Ha ocHoBe LLM, co3aatonuii 10ru4ecku CTPOUHBIM U HOPMATUBHO I'PaAMOTHBIN
TEKCT, MOIAOIINNCS OBICTPOI peaaKType HHKEHEPOM.

4. MyJabTUMOJAJIbHBIN areHT JJISl aHAJIN3a CTPOUTEIbHBIX IVIOIIAA0K

Onucanmue:

00O «ABA JIAb» pa3pabaTbIBaeT cucTeMy JIsi MOHUTOPUHIA CTPOUTENIBHBIX O0OBEKTOB.
Tpebyetcs co3aaTh NpOTOTUN MyJIbTUMOAATbHOTO MU -arenTa, crnoco6HOro aHammu3upoBaTh
M300paKeHUS CO CTPOUTIIONAAKH (BUIe0/POTO), a TaKkKe MPUHUMATH TOJIOCOBHIE U TEKCTOBBIE
3a1pocsl (HallpuMep, «IIPOBEPh MOHTAX MEPEKPBITUS Ha 5 3Taxe»).

Hean:

O0beTMHUTH BO3MOXKHOCTH KOMITBIOTEPHOTO 3peHHUsI (pacrio3HaBaHUE CTaJANU CTPOUTEIHCTBA,
TexHukH, Hapyenuit) 1 HJIIT (moHnMaHue 3anpocoB, OTYETOR).

O:xupaemMslii pe3yabTaT:

HHTEepaKTUBHBIN areHT, KOTOPBIN Ha 3aIIPOC CIIELUAINCTA MOKET II0Ka3aTh HYKHBIN Y4aCTOK,
IIPOKOMMEHTHUPOBATH NPOTpecc, 3apUKCUPOBATh HAPYIICHUS.

4. 'eHepanusi peKJIAMHOI0 KOHTEHTA JJISl "KWJIbIX KOMILIEKCOB

Onucanmne:

«ABA T'PVIIII» perynsipHO 3amyCKaeT MAPKETUHI OBbIE KAMITAHUU JIJISI dKUJIBIX KOMILIEKCOB.
HeoOxonumo nccienoBaTh ucnonb3oBaHue 1upGy3noHHBIX MOJENEH sl TeHepaluu
n300pakeHui (BU3yaau3alii UHTEPhEPOB, OKPECTHOCTEH, BUI0B U3 OKOH) U1 LLM — s
ONMCAaHUN KBapTUP, IPEUMYILIECTB pailoHa, HHPPACTPYKTYpHI.

Hean:

Co31aTh HHCTPYMEHTHI J1s1 OBICTPOI TeHepaliy MPOIAIOIINX MAaTepHAJIOB O€3 MPHUBIICUCHUS
JIA3aiHEPOB U KONIMPANWTEPOB HA MEPBBIX dTaNax.

O:xupaemblii pe3yabTaT:

Habop creneprupoBaHHbIX KapTOUEK OOBEKTOB € TEKCTOM, H300pakKeHUEM U JIOTUKOI «KHBOTO»
PEKIaMHOT0 COOOIIEHHS.

6. I'eHepanusi JOKyMEHTAllMH U I1A0JI0HOB 10TOBOPOB



Onucaunue:

KOpunuueckuii nenapTaMeHT peryJisipHO paboTaeT ¢ TOTOBOPAMH JJOJIEBOTO yUACTHs, aKTAMU
npuémMa-nepeiau u Apyrumu jokyMentamu. Mcrnonb3zoBanne LLM MOXeT 3HAYUTENHLHO
COKpAaTUTh BPEMs Ha MOJATOTOBKY YEPHOBUKOB — JIOCTaTOUYHO BBECTH MAPAMETPHI CACIKU.
Hean:

Co3nathk cucTeMy, KOTOpas reHepupyeT aJalTHPOBAHHBIE TEKCThI IOKYMEHTOB MO BBOJIHBIM
JAHHBIM (TUTT 00BEKTa, dTaX, miomans, PO, cpoku u nip.).

O:xupaemblii pe3yabTaT:

['enepatop noxymeHtoB B popmate Word unu PDF ¢ aBTomaTHueckoii moicTaHOBKOM
napaMeTpoB U COONIOCHIEM IOPUINIECKOTO CTUJIS.

7. MoaeJib NPOrHO3UPOBAHUS CPOKOB ¢/1a4U 00bEeKTOB HA OCHOBE TEKCTOBBIX M
BU3YaJIbHBIX TaHHBIX

Onucanme:

JleBenonepckas KOMIIaHUS BEAET AHAIMTUUECKUH apXUB 110 CpOKaM cTpoutenbeTa. C
MOMOIIBIO MYJIBTUMOJIAJIbHBIX MO/JIENeH (TEKCTOBBIE OTUETHI + (POTO CTPONUKHU) MOKHO
MIPOTHO3UPOBATH BEPOSITHOCTh OTKJIOHEHUS OT IrpaduKa cavuu.

enan:

PazpabortaTh Mosenb, KOTOpAs MO TEKyIIeMy cTaTycy o0bekTa (hoTo, oTuér CMP) onienuBaer
PHUCKH 3a1€pKEK.

OxupaemMplii pe3yJibTaT:

[IpoToTH, KOTOPHINA MOKA3bIBAET BEPOATHOCTh OTKIOHEHUM U TaET TEKCTOBBIE OSICHEHUS
(ocHOBaHHBIE Ha PACIIO3HAHHBIX NMPU3HAKAX — «HE 3aBepIleHBI (pacaiHbIe pabOThD», KMOHTAX
WHXEHEpUU HE HayaT»).

8. OopaTHas renepanusi — UM -noMouHuK 11 MOKynaTejeil KBapTup

Onucanmne:

Bynymue nokymnarenau 4acTo 3a/1atl0T TUIIOBBIE BOIIPOCHI O KBapTUPaX, INIAHUPOBKAX, UIIOTEKE,
akmusx, cpokax. Bmecro call-nientpa npennaraercs peanuzoBats LLM-60Ta, KoTOpHIit
00pabaThIBaeT TEKCTOBBIC U T'OJIOCOBBIC 3aMPOCHI, TOKA3hIBAET IUIAHUPOBKH, cchimaeTcst Ha PDF-
TOKYMEHTBI U MOXKET «OOBSICHITHY HHPOPMAIIHIO TIPOCTHIM SI3BIKOM.

Hean:

YIpocTuTh KOMMYHHKALIUIO C KIIMEHTaMU Ha 3Tare BhIOOpa KBAPTUPHI U MOBBICUTH Ka4€CTBO
MEePBUYHOTO KOHTAKTA.

O:xupaemplii pe3yabTaT:

Jlemo-60T, criocOOHBIH OTBEUaTh Ha BOMPOCHI O )KUIIOM KOMILJIEKCE, OPUEHTUPYSICh B €TO
XapaKTEPUCTUKAX U MAPKETUHIOBBIX JIOKYMEHTAX.

JUis  CTYneHTOB C OTpaHHYEHHBIMH BO3MOXHOCTSMH 3J0POBBSI TPEAYCMOTPEHBI
JIOTIOJIHUTEJIbHBIC WHAMBHIyaJbHbIC KOHCYJIBTAI[MK, Ha KOTOPBIX IpernojaBaTesb MOAPOOHO
Pa3BACHSET CIIOKHBIC aCTICKTHI JUCIUILIAHEI, TOMOTAET aIallTUPOBATh TPAKTHYCCKHE 3aTaHUS H
o0OecrieunBaeT CHEIUAIbHBIE YCIOBHS IS OCBOSHHS METOJOB pabOTBl C CHCTEMaMH
UCKYCCTBEHHOT'O WHTEIUICKTa. VHIWBHIyanbHBIA IOJXOJ TIO3BOJSET TAKUM CTyJICHTaM
MOJIHOIIEHHO YYacTBOBaTh B Y4eOHOM TIpollecce M JIOCTUraTh TPeOYyeMbIX pe3yJIbTaTOB
00yYeHHUSI.

7. MaTrepuaibHO-TeXHHUYECKOe o0ecreyeHue 1o JUCUMIIMHE (MOLYJII0)

Bupryansusie mammbbl, knactep Managed Kubernetes u pecypcst GPU B obnake
MPEeIOCTABIACTCS HHAYCTpUaabHbiM apTHepoM [TAO «Coepbank»:

Ne [Iponyxr [TapameTtpsl mpoaykTa Kon-so Kon- Enx. m3m.
BO



2

4

Bupryanbhas
MalInHa

BuptyansHas
MalluHa ¢

K8S

ML Inference
Instance Type
GPU

LLM

urypa
1005051
Bupryanpnas mammna 10% vCPU 2
vCPU 4 RAM 1 60 Hhr
OC Ubuntu 22.04 1 T
Cucrtemusblit guck SSD 1 T
10 I'e
Apenpaa nyonauusoro [P 1 [T
Bupryansnas mammnaa ¢ GPU
NVIDIA® Tesla® V100 2 GPU 8 1 1 T
vCPU 128 T'b RAM
OC Ubuntu 24.04 1 [T
CucteMHBIA qguck SSD 1 It
2000 I'6
Huck SSD 1 J10G
4096 I'e
Huck SSD 1 It
4096 I'6
Apenpa myonuunoro 1P 1 116,
Master node 8 vCPU 16 RAM 1 1 T
Worker node 10% nonst 4 vCPU 32
RAM . L
Worker node SSD-NVME 64 I'6
Apenpna nyonauusoro [P 1 [T
Bpewms paboTsl B Mecs1L 40 1 q
Nucrance § x NVIDIA® H100
NVLink PCIe 160 vCPU 1520 GB 1 T
RAM
KonuuecTtso 3anpocoB k ML- 1 MuH.
MOJEIAM 116
Ko ML-moneneit 160 I'c
. MuH.
Toxens! GigaChat 2 Max 50 e
Tokens Embeddings 400 M.
It

KOH(

JlononHuTebHBIE 00IaYHBIE PECYPCHI TPEIOCTABIIIOTCS TEXHOJIOIMYECKUM MapTHEpoM Y andex

Cloud.
Ne Bux paGor HanmenoBanue yueOHOM ayJUTOPUH, €€ OCHAILIEHHOCTh
j P 000pYy/I0BaHHEM U TEXHUUYECKUMHU CPEACTBAMU 00yUCHUS
1 JlexuIMOHHBIE 3aHATHUS Aynaurtopus, YKOMIUICKTOBaHHAsI CTIeIUAT3UPOBAHHOM
MeOeIbI0 ¥ TEXHUYECKUMU CPEJICTBAMHU 00yUCHUS




JlabopatopHble 3aHATUS

Aynutopus, YKOMIUIEKTOBaHHAas CIIELIUAIIM3UPOBAHHOMN
MeOenbl0 M TeXHHYECKUMH  CpeACTBaMH  OOydeHwus,
KOMITBIOTEPAMH, POEKTOPOM, TPOTPAMMHBIM 00eCIedeHUEM

I'pynnoBsie
(MHIMBU Ty ATTBHBIC )
KOHCYJIbTAIlUU

Aynutopus, YKOMIIJIEKTOBAHHAS CIIEHATIU3UPOBAHHOMN
MeOeNnpl0 M TEXHUYECKUMH  CpeicTBaMH  OOyueHwus,
KOMIIBIOTEPAMH, TPOrPAMMHBIM 00ecreueHueM

Texynmii KOHTpOJIb,
IIPOMEKYTOUHAS
aTTecTanus

Aynutopus, YKOMIIJIEKTOBAHHAS CIIEHATIU3UPOBAHHOMN
MeOenpl0 M TEXHHYECKUMH  CpeicTBaMH  OOydeHwus,
KOMITbIOTEPAMH, IPOTPAMMHBIM 00ecIiedeHuEM

CaMocTosaTeabpHas
pabota

Kabuner mist caMOCTOSTEIBHOW  pabOTHI, OCHAIICHHBINA
KOMIBIOTEPHON TEXHHUKON € BO3MOYKHOCTBIO IMOJKIIOYEHHS K
cetu «VMHTEepHET», HmpPOrpaMMON 3KPaHHOTO YBEIMYEHUS U
00€eCIeYeHHBIN JTOCTYIIOM B JJICKTPOHHYIO WH()OPMAIHMOHHO-
00pa3oBaTENIPHYIO CPE/ly YHUBEPCHUTETA.

[Tpumeuanue: Konkperuzanus ayiutopuit 1 ux ocHamenue onpenensercs OITOIL.




