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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstmu ocBOeHMST Y4€OHOM TUCITUIUTMHBI SBIISIOTCS:

- popmupoBanue y 00yqaromuxcs npodheCcCHOHATBHBIX 3HAHUI 1 HABBIKOB B
o0JacTu WHKXCHEPUU 00JTAYHBIX CEPBUCOB,;

- YCBOCHHE OCHOB pa3pabOTKHW M TPUMEHEHHUS OOJIAYHBIX CEPBHCOB TpHU
pElIeHN TPUKIATHBIX 33/1a4 00paboTKH HHPOpMAIIHH,

- (opmMupoBaHue y OOydaromUXcsi KOMIIETEHIUH B 00JacTH MPUMEHEHHS
yOpaBisieMbIX 0a3 JaHHBIX M KOHTEHMHEPOB, MPHUHIUIIOB IOCTPOCHUS
otkazoycroituuBbix UT-cepBrucoB, MeTonoB Serverless pa3paboTku pemieHUN u
aJITOPUTMOB 00pabOTKH MH(pOpMAITIH.

3a1a4i OCBOCHUSI JUCIUIUINHBI:

- MpUOOpPETEHHE HABBIKOB CO3/IaHUE BUPTYAJIbHBIX MAIIMH U yNAIEHHOTO
MOJIKJIFOUEHUS K HUM JIJIs1 aIMUHUCTPUPOBAHHS;

- OCBOCHHE TEXHOJIOTHI XpaHEHUS M aHaIu3a OOJBIINX TaHHBIX;

- mpuoOpeTeHHe 3HaHUM B O0JACTH MHUKPOCEPBUCOB U OeccepBEpHBIC
BBIUUCIICHUS,

- IPUOOpPETEHNE HABBIKOB PabOTHI ¢ 00IAYHBIMHU TEXHOJIOTHSIMH.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

[lepeuenb GopmMuUpyeMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHHUs M0 AUCUMILTUHE (MOYIIO):

OIIK-2 - CnocobeH TOHMMATh MPUHIUIBI PabOThl  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHMH W TPOrPaMMHBIX CpPEICTB, B TOM UHUCIE
OTEYECTBEHHOTO TMPOU3BOJCTBA, M HCIOJIb30BaTh WX TMPH PEHICHUH 33]ad
npo¢eCCUOHATIBHON JIEATEIbHOCTH;

OIIK-5 - Crnoco0eH WUHCTANIMPOBaTh MPOrpaMMHOE U  amnmapaTHOE
oOecniedyeHue A1 MHPOPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM;

OIIK-8 - Cniocoben pa3zpabaTbiBaTh aqrOPUTMBI U TIPOTPAMMBI, IPUTOTHBIE
JUTSI IPAKTHYECKOTO PUMEHEHUS,

OIIK-9 - CnocobGeH ocBauBaTh METOAMKH MCIOJIb30BAHUSI MPOrPAMMHBIX
CPEICTB /JIsl pEeUICHHsI MPAKTUISCKUX 3a]1a4;

IIK-1 - CnocobeH aHanu3upoBaTh OOJIBIIME JIaHHBIE C HMCIOJIb30BAHHEM
CYIIECTBYIOIIEH B OpraHU3aldd METOJIOJIOTMYECKONM ¥ TEXHOJIOTUYECKOU

UHDPACTPYKTYPHI.

OO0yueHnue 1Mo JUCIUILINHE (MOIYIIIO) IPEANOaraeT, YTo Mo €ro pe3yibTaTam
oOyuyaroruiicst Oyier:



3HaTh:

OCHOBHBIE METO/IbI U TTPUHIIMIIBI aHATTN3a OOJIBIINX JTaHHBIX,

00JTauyHBIC CEPBUCHI U XPAHHWIIUIIA SIS paObOThI ¢ OOIBIIMMU JAHHBIMH,

TEXHOJIOTHH 00pabOTKU OOJBIINX JAaHHBIX,

UCTOPUIO  pa3BUTHSL M pa3pabOTKU  MPOTPaAaMMHOTO  OOecredeHus,
HpeAHa3HAYCHHOTO I pabOThI ¢ OOIBIIUMHE JaHHBIMH,

anmapaTHO-TeXHUYECKOe 00eCIIeYeHN 00IaYHbIX TEXHOIOTHiA

YMmern:

MPUMEHSTH METO/IbI aHATH3a OOJBINX JaHHBIX,

peaNn30BBIBATh TPWIOKEHUS I TPEAUKTUBHON aHATUTHKUA OOJIBIINAX
JIQHHBIX,

HCIOJIL30BaTh WHCTPYMEHTHI aHaju3a 0O0JIBIINX JIAHHBIX u
UHTEPIIPETUPOBATH PE3YIIbTATHI,

aHAJU3UPOBATh KJIACTEePhl OOJIBIITNX JaHHBIX,

MOJKJIIOYATHCA K 00JIaUYHBIMHU TEXHOJIOTHSIMH.

Baanern:

HaBbIKAMU TIPUMEHEHUS yHpaBiIsieMblX 0a3 JaHHBIX W KOHTEHHEPOB,
XpaHEHUs U aHaJIN3a JaHHBIX B 00JIaKe,

cpeacTBamMu cbopa, oOpabOTKM M aHalv3a OOJBIINX JAaHHBIX, CPEICTBAMHU
o1ieHKH 3P (HEKTUBHOCTH PEIICHHH,

HAaBBIKAMHM HCCJIEIOBaHUS CYIIECTBYIOIMX Ha pblHKe MT-TexHonmoruv u
MPOAYKTOB,

HaBBIKAMH pabOTHI C KOHTEHHEpaMu npu 00paboTKe ¢ OONBIIUMHU JTAHHBIMU,

HaBbIKaMH 0€30MacHOM pabOThI ¢ 00JAYHBIMHU TEXHOJIOTHSIMHU.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias TpyI0eMKOCTb JTUCIHUILUIMHBI (MOTYJIS).

OOmast TPyJIOEMKOCTh AMCIUILIUHBI (Momynsi) coctaBiasier 3 3.e. (108
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem mguctuIuMHBl (MOAyJsi) B (opMe KOHTAKTHOW paboThI
oOydJarommxcss ¢ MENarorTMYeCKUMH  padOTHUKaAaMU U (WIKM)  JIHIAMH,
MIPUBJICKAEMBIMHU K peau3alii 00pa30BaTeIIbHON MPOTrpaMMbl Ha MHBIX YCIIOBHUSX,
IIPY MIPOBEJICHUYN YUCOHBIX 3aHITHI:

KonuuectBo yacos

Tun y4eOHBIX 3aHATHIA
Bceero | Cemectp Ne4

KonrakTHas paboTa Ipu npoBeileHHN y4eOHBIX 3aHATHI (BCEro): 48 48

B toMm uucie:




|3aH}ITI/I}I CEMHMHAPCKOI'0 THIIA | 48 | 48

3.3. O6peM mucHUIIMHBL (MOAYJs) B (hOpMe CaMOCTOSITENBHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYaroOlmIUXCs C
NeTaroTHIECKUMH paOOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBJICKAEMbBIMH K peaTH3aIiu
oOpa3oBaTeNbHOM MpOTpaMMbl HA HWHBIX yCIIOBUSIX, TMPU TPOBEIACHHUU
IPOMEKYTOUHOM aTTECTAIlMH COCTaBIIsAET 60 aKaeMHIeCKUX Jaca (OB).

3.4. ITpu oOy4eHHH 10 HHAUBUIYATLHOMY YI4EOHOMY TIJIaHY, B TOM YHCIIC IPH
YCKOPEHHOM 00Yy4YeHUH, 00BEM JUCITUIUTHHBI (MOIYIISI) MOXKET OBITh peali30BaH
TIOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00YJArOIIMXCS, a TaKkKe B popme
KOHTAaKTHOM pabOThl 00YyYalOIIUXCsl C MEAaroruHuecCKuMu paOOTHUKaMU U (WIIH)
JUIAMU, MIPUBIIEKAEMBIMH K peaiM3aliii 00pa30oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCJIOBUSIX, TIPU MPOBEACHUH MPOMEKYTOYHOM aTTeCTalUU.

4. ConepxaHue TUCHUILUIUHBI (MO JIS).
4.1. 3a"ATHS JTEKIMOHHOTO THUIIA.

He npenycMOTpeHO y4eOHBIM IIIaHOM

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

1 |Tema 1. OcHOBBI cucTeM pabOThI ¢ OOJIBIIMMH JaHHBIMU
PaccmarprBaeMbie BOTIPOCHI:

- HCTOPHSI BOSHUKHOBEHUS W PA3BUTHUS TOHATHA “OO0JIBININE JaHHBIE
- TEXHOJIOTHH 00pabOTKH OONBIINX TaHHBIX

- TEXHOJIOTHH XPaHCHHS OOJIBIIIX TaHHBIX

2 |Tema 2. ba3oBas pabota ¢ SAunexc O6nakom

PaccmarpuBaembie BOIPOCHL:
-Peructpanus Ha ssHAEKC 00MaKe, 0030p, CO3IaHNE BUPTYAITLHOTO OKPY)KEHHUS U TIOJKITIOYCHHE K HEMY

-UcnonszoBanne CLI (Command Line Interface) sanexc o6aka

3 |Tema 3. [ToakaroueHue K 0OJIAYHBIM TEXHOIOT UM
PaccmarprBaeMble BOIIPOCHI:

-Pabora ¢ HHCTpYMEHTOM /I CO3/IaHUs ACKIapaTHBHOTO Koja terraform
-Ucnons3zoBarne API (Application Programming Interface) sHnexc o6maka

4  |Tema 4.006mayHble TEXHOJOTHH TSI MAITUHHOTO O0y4eHUe
PaccmarpuBaembie BOIPOCHL:
- BBIOOp cepBUCOB s paboTsl ¢ ML




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

/1
- HacTpoiika ML-moneneit
- XpaHeHHe 00yUEHHBIX MoJeIel
5 |Tema 5. O6paboTka €CTeCTBEHHOTO SI3bIKA C MTOMOIIBIO 00JaYHBIX TEXHOJIOTUI

PaccmarpuBaembie BOIIPOCHL:
- co3anue yar-0ora

- pacro3HaBaHUE PEUH

- My OIMKauN

Tema 6. PaboTa ¢ KoHTeliHEpamMu

PaccMaTpuBaeMbIE BOIIPOCHL:

- Ucnonp3oBanue OTKpLITOﬁ HJ'IaT(l)OpMI)I JJIs1 pa3pa60T1<1/I, JOCTaBKH1 U 3KCIUTyaTallun annomeHnﬁ
Docker B SIanexc O0nake

- 3amyck Docker-o0pa3a Ha BUpTyaJIbHO# MalIHe

Tewma 7. Pabota B docker, co3nanune KoOHTeHHEpa, MOAKIIOYEHUE U HacTporka. YacTtp 1.
PaccmarprBaeMbIe BOIIPOCHL:

-Pabota ¢ Dockerfile - TeKCTOBBIX (paiiiIoB ¢ HHCTPYKIHAMH, HEOOXOAUMBIMH IS CO3TaHUS 0Opa3a
KOHTeIHepa

- CO3ZIaHMe KOHTelHepa

- IOAKJIIOYEHHE U HACTPOUKa

Tewma 8. Pabota B docker, co3nanue KoHTeHHEpa, MOAKIIOYECHUE U HAaCTporka. Yactp 2.
PaccmaTtpuBaeMble BOIIPOCHI:

-Pabota ¢ Docker-compose — cpeicTBO MOICPIKKA M COBMECTHOT'O HCIIOJIb30BaHKS MHOTOKOHTEHHEPHBIX
IIPWIOKEHUN

- CO3/1aHUE KOHTEWHEpa

- IOJKJIIOYEHHUE U HACTPOKa

Tema 9. Mcnonp3oBanue Container registry - 6e30macHoOro peecrpa st 00pa3oB (images)

Docker B Slnnekc obnake

PaccmarpuBaembie BOIPOCHL:

- Co3nanue BUPTYaJbHOW MalllMHBI C KOHTEHHEPOM M3 container registry
- obecrieueHne 0€30MacHOCTH

10

Tema 10. Coznanus npoekTa 006JauHOTO PELIeHHUS.
PaCCManPIBaeMBIe BOIPOCHI:

- 3allyCKa NPOCKTa 00J1a4HOTO peIeHus

- KOHTpoIs coctosiHu mpu oMoy Compute Emulator.

11

Tema 11. NoSQL TexHomoruu B 001a4HOM cpejie.

PaccmarpuBaembie BOIPOCHL:

- ocHOBHBIE XapakTepucTuku NoSQL 6a3 maHHBIX.

- Pa3paboTka o6maunbix cucreM Ha mathopme MapReduce, PaspaboTka 001auHbIX cucTeM Ha miathopme
Apache Hadoop

12

Tewma 12. Texnonornn Bupryanusanuu. CepBuchl BUpTyanu3anuu. Yacts 1.
PaCCManHBaGMLIC BOIPOCHI:

- OnpeaeneHI/Ie BUPTyaJIn3aliii, OCHOBHBIC TUIIbI BUPTYaJIU3alluU.

- BupryanbHas Mammsa.

- BupTtyanusanus cepsepos.

13

Tema 13. Texnonoruu Buptyanuzanuu. CepBuchl BUpTyain3anuu. Yacts 2.
PaccmarpuBaembie BOIPOCHL:

- Bupryanuszauus npuiioxeHui.

-Bupryanusanus npeacraBieHui

14

Tema 14. TexHomoruu 0€30MaCHOCTHA OOJIAUHBIX BBEIYMCIICHUM.
PaCCMa’I‘pHBaCMLIC BOHpOCI:IZ




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

- PazpaboTtka Web-npumosxeHuii A1 pa3BepTHIBAaHKS B 00JIAYHON cpefie, mepeHoca B Hee CYIIECTBYIOMINX
IIPUIIOKEHUI.

- [Ipuembl mporpaMMHUpOBaHus], HABBIKK CHCTEMHOT'O aJMUHUCTPUPOBAHUSI ITPUIIOKEHUH,
pa3BepThIBaEMBIX B OOJIaKe.

15

Tema 15. Murpanust u3 cTaHAapPTHON Cpe/ibl B 00JIaYHBIC TPUITOKCHHS.
PaccmarprBaeMbie BOTIPOCHI:

- @a3pl MuTpanuy B 061aKo. Beibop moaxosimeit Mogenn pa3BepTHIBAHUS B COOTBETCTBUH C
CYIIECTBYIOIINMH OM3HEC-3aJauaMH.

-BBI00Op MOIXOASIIEro MOCTaBIIHKA O0IaYHEBIX YCIYT.

4.3. CamocrosiTenbHas padoTa 00y4daroImuXCs.

=
=z

Bua camocrosiTensHOM paboThI

Nzydenne nnppactpykrypsl Yandex.Cloud 1 30HBI JOCTYITHOCTH

CO3Z[aHI/I€ BHpTyaJIBHOﬁ MalllvHbI U YAAJICHHOC IMOAKIIIOYCHUC IJId aIMUHUCTPHUPOBAHUA

Pa6ora ¢ Docker-konTeitHepamu B o0ake u cepBuce opkectpauuu Kubernetes

Berlinonnenue kypcoBoii paboThI.

IToaroToBKa K MpOMEXKYTOYHOM aTTECTALIMH.

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

Brinmonnenue KkypcoBoid paboThI.

IToaroToBKa K MPOMEKYTOYHOMN aTTECTALIMH.

O 0O N| O O &~ W N|

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KYPCOBBIX padOT
. BeicokoHarpyXeHHbI cepBUC OPOHUPOBAHUS OTENIEeH

. Pa3paboTka ro1ocoBoro BUpTyanbHOr0 KOHCYJIbTaHTA

. [loctpoenue pensumonnoit bJ[ B o61ake

. [Ipumenenue nuncrpymentoB Bl B o6nake

. Ucnonp3oBanue 001auyHbIX THCTPYMEHTOB JJIs1 HUHTETpallK JaHHBIX
. [IpumeHeHne 00IauHbIX THCTPYMEHTOB aHAIN3a JaHHBIX

. [Toctpoenune ananmutnueckux b/ B o0nake

0 3 N Wn B~ W N~

. [TocTpoenue cuctem OTCIICKUBAHUS COOBITUI

5. IlepeueHp wu3HaHUN, KOTOPBIE PEKOMEHIYETCS HCIOJIb30BaTh IIPU

OCBOCHMH JTUCUUILTUHBI (MOAYJIs).




/ bubnmorpaduyeckoe onucanue MecTto gocryna
n/n

1 | JIeeuc, K. ITa6oub! mpoekTHpoBaHus 11 obmagnoit | https://e.lanbook.com/book/140593
cpensl : pykoBozctso / K. JIaBuc ; mepeBos ¢
anriumiickoro J[. A. benmukoBa.. — Mocksa : JIMK
[Tpecc, 2020. — 388 c. — ISBN 978-5-97060-807-4
2 Mapxkenos, A. A. OpenStack. [IpakTudeckoe https://e.lanbook.com/book/131687
3HAKOMCTBO C 00JIAYHOW OTIEPAIMOHHON CHCTEMOH /

A. A. MapkenoB. — 4-oe u3a., ucrp. 1 101. —
Mockaa : JIMK Ilpecc, 2019. — 306 c. — ISBN 978-
5-97060-652-0

3 IlexanoBckuii, B. B. Ynpapiienue naHHbIMUY : https://e.lanbook.com/book/168835
yueOnuk / B. B. llexanosckuii, B. JI. UepToBckoii. —
Cankr-IlerepOypr : Jlanp, 2021. — 432 c. — ISBN
978-5-8114-1853-4

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 MaHHBIX U
MH()OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCHOJB30BAaThCS IPHU
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

https://habr.com/ru - 6a3a 3naHwmii B BUje cTateii, 0030poB

https://journal.tinkoff.ru/short/ai-for-all/ - 6a3za naHHBIX HEHPOHHBIX CETEH

https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-ii-generatorov-po-kategoriyam - 6a3za qaHHBIX HEHPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHaTbHAS
maTdopma 1l KOMaHA0M paboThl HaJ MPOEKTOB (HEHPOHHAs CETh bert)

http://library.miit.ru/ - snekTpoHHO-OMOMMOTEYHAass cucTeMa HayuHo-
TexHu4yeckor oubdmmoreku MUNT

https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccnonanpaas OMOIMOTEKA MPOTrPAMMHUCTOB

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%?2F — OounbanoTeKa
PO ECCUOHANIBHBIX CTaTel pa3padoTUMKOB SHAEKC

https://yandex.cloud/ru/blog - OubaroTeka npodeccHOHATBHBIX —CTaTei

pa3zpaboTuukoB SAHmexc

https://tproger.ru/translations/opencv-python-guide - 6ubaMOTEKa OCHOBHBIX

komans OpenCV

7. llepedyeHb  JMIIEH3MOHHOTO M  CBOOOJHO  PaCIpPOCTPAHAEMOIO
IpPOrpaMMHOr0 OOecnedeHusi, B TOM YHCIIE€ OTEYECTBEHHOrO IPOU3BOJICTBA,
HEOOXOMMOTO ISl OCBOCHUS JUCIUILIUHBI (MOJTYJIS).



Microsoft Office

8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYILIECTBJICHUSI 00pa30BaTEIbHOIO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

KomMmbsroTep npenopasaress

DVDRW

KoMmmreroTepsl CTyA€HTOB

DKpaH JJI IPOEKTOPa, MapKepHas J0CKa,
[IpoekTop

9. ®opMa MPOMeKyTOUHOM aTTECTAINH:

3auert B 4 cemecTpe.
KypcoBas pabota B 4 cemectpe.

10. OueHouHbBIE MAaTEPUAIIBI.

OlLieHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUHN MTPOMEKYTOUHOU
aTTecTaluu, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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