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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-1 - CriocobeH mpuMeHSITh €CTECTBEHHOHAYYHBIE U OOIIEMH)XKCHEPHbIE
3HAHUS, METObl MATEMATUYECKOTO aHAIN3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS B MPO(ECCUOHATBHOM NeATEIbHOCTH;

OIIK-2 - CnocobeH TOHMMATh MPHUHIMIBI PabOTBl COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHMH © TPOrPaMMHBIX CpPEICTB, B TOM UHCIE
OTEYECTBEHHOI'O0 IMPOU3BOJCTBA, M HCIOJb30BaTh HUX IPU pEHICHUH 3a]ad
npo¢eCCHOHAIILHON JIeATEIIbHOCTH;

OIIK-3 - CrocobOeH pemaTh CTaHIAPTHBIE 3aa4dl MPOQPECCHOHAIBHON
NEeSTEIbHOCTH Ha OCHOBE MH(GOPMAIIMOHHON U O1OIMorpaduueckoi KyJabTyphl C
NpUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH W C y4eTOM
OCHOBHBIX TpeOOoBaHUM MH(OPMAIITMOHHON O€30NaCHOCTH;

OIIK-5 - Chnoco0eH WHCTANIMPOBaTh MPOrpaMMHOE U  amnmapaTHoe
oOecnieueHue A1 MHPOPMAIIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM;

OIIK-8 - Criocoben pa3zpabaTbiBaTh aarOPUTMBI U TIPOTPAMMBI, TIPUTOTHBIE
IUI IPaKTUYECKOT0 MPUMEHEHUS;

OIIK-9 - CnocobeH ocBauBaTh METOAMKH MCIOJIb30BAHUSI MPOrPAMMHBIX
CPEICTB /JIsl peIICHHsI MPAKTUISCKUX 3a/1a4;



IIK-1 - CnocobeH aHanu3upoBaTh OOJBLIME JAHHBIE C HCIIOJIB30BAaHHEM
CYLIECTBYIOIIEH B OpraHM3aldd METOJOJIOTMYECKOM M  TEXHOJIOTUYECKOM
UHQPACTPYKTYPHI;

YK-1 - Cnoco0eH OCyLIeCTBISITh MOUCK, KPUTHUUECKUN aHAIU3 U CHHTE3
MHPOPMAaLIUH, TPUMEHITh CUCTEMHBIH TOJXO0/ IS pEIIeHUs OCTaBICHHBIX 3a7a4;

YK-2 - CnocobeH onpenensaTe Kpyr 3a/lad B paMKax MOCTAaBJIEHHOW LENIH U
BBIOMpPATh ONTHMAJbHBIE CIIOCOOBI HMX PpEIICHUs, HMCXOAS U3 JCHCTBYIONIMX
MPaBOBBIX HOPM, UMEIOIINXCS PECYPCOB U OTpaHUYCHHIA.

OOGyuenHue 1o qucUUILUIMHE (MOAYJII0) MPEANOaraeT, YTo MO0 €ro pe3yibTaTamMm
oOydaroruiicst Oyner:

3HaTh:

OCHOBHBIE METO/bI U MPUHIIMIIBI aHAIU3a OOJIBIINX JAHHBIX,

o0JIayHbIe CEPBUCHI M XPAHIIININA JJIs1 paOOTHI ¢ OOJIBIIUMH JTAHHBIMH,

TEXHOJIOTUH 00pabOTKH OOJIBIIUX JAHHBIX,

UCTOPUIO  Da3BUTUA U  pa3pabOTKM  MOpPOrpaMMHOro  oOecreyeHus,
MpeHA3HAYEHHOTO JUIsl pabOThI C OOJIBITUMHU JIAHHBIMH,

anmapaTHO-TEXHUYECKOE 00eCrieYeHU 00IaUHbIX TEXHOJIOT U

YMmern:

MIPUMEHSTH METO/IbI aHATM3a OOJBIIHNX JIAHHBIX,

peaM30BBIBATh MPHIOKEHUS ISl TPEAUKTUBHON AaHAIMTHKA OOJBIIHAX
JIaHHBIX,

HCIIOJIB30BaTh WHCTPYMEHTHI aHaJIn3a 00JIBIINX JTAHHBIX 5
MHTEPIPETUPOBATH PE3YJIbTATHI,

aHaJM3UPOBATh KJIACTEPhI OOJIBIINX TAHHBIX,

MOAKIIOYATHCS K 00JIAYHBIMU TEXHOJIOTUSIMU.

Baaners:

HAaBBIKAMHM TIPUMEHEHUs YMpaBIsIeMbIX 0a3 JaHHBIX M KOHTEWHEPOB,
XpaHEHMsI M aHaJIM3a JIaHHBIX B O0JIaKe,

cpeacTBamMu cbopa, oOpabOTKU U aHaM3a OOJIBIIUX JAHHBIX, CPEICTBAMU
o1IeHKH 3(P(HEKTUBHOCTH PEIICHUM,

HaBbIKAMU HCCJIEIOBAHUs CYIIECTBYIOIIUX Ha pbiHKe WT-texHosoruii u
POAYKTOB,

HaBBIKAMH pabOTHI C KOHTEHHEpaMu pyu 00pabOTKe C OONBIIUMH TAHHBIMH,

HaBBIKaMH 0€30MacHON PabOThI ¢ 00JIAYHBIMHU TEXHOJIOTHUSIMU.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).

3.1. O6mias Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIsA).



OO6mast TPYJIOEMKOCTh AUCIUILIMHBI (Moayisi) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jyaca(oB).

3.2. OOvem pmucuuIIMHBL (MOAynsi) B (OpME KOHTAaKTHOM pabOTHI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMH K pean3anun 00pa3oBaTeIbHON MPOTrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHTHIA
Bcero | Cemectp Ned

KonrakTHas paboTa Ipu NpoBeleHNN yUeOHBIX 3aHATHI (BCEro): 68 68

B ToMm uyucne:

3aHATHSI CEMUHAPCKOTO TUTIA 68 68

3.3. O6peM mucHUIIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENHEHOM pPabOTHI
oOyyJarommxcsi, a Takke B (opMe KOHTAKTHOM paboOThl OOydYaromMXcs C
[e1arorn4eckKuMu pabOTHUKAaMU U (WMJIH) JIMIIAMHU, TIPUBJIEKAaEMbIMH K peanu3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TIPU HIPOBEACHUU
MIPOMEKYTOYHOM aTTeCTAIlMN COCTaBIIAET 76 akaleMHUYeCKUX yaca (OB).

3.4. ITpu oOy4eHny 0 HHAUBUAYAJIbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4e€HHH, 00bEM NUCIUIUIMHBI (MOIYs1) MOXKET OBITh peaiu30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuXxcs, a Takke B hopme
KOHTAaKTHOW PabOThl 00YYaIOIMIUXCSl C MEAArorMueCKUMU paOOTHUKaMU U (WIJIH)
JUIAMU, TIPUBJIEKAEMBIMH K peaM3allii 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCJOBUSIX, IPHU MPOBEICHUU TPOMEKYTOUYHON aTTECTALIUH.

4. ConepxaHue TUCIHUIUIMHBI (MO JIS).
4.1. 3a"ATHS JTEKIIMOHHOTO TUIA.

He npenycMoTpeHO ydeOHBIM IIIaHOM

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/ Tematuka MPAKTUYCCKUX 3aHSATHI/ KpaTKOC COACPIKAHUC
/11

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

- HCTOPHSI BOBHUKHOBEHUS M PA3BUTHUS TOHATHA “OO0JIBIINE JaHHBIE
- TEXHOJIOTUH 00pabOTKH OONBIINX TAHHBIX

- TEXHOJIOTHH XPaHCHHS OOJIBIINX TaHHBIX




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

Tema 2. ba3oBas pabora ¢ SAugexc Obmaxkom

PaccmarpuBaembie BOIIPOCHL:

-Peructpanus Ha stHaeKe o6nake, 0030p, CO3/aHHe BUPTYATHHOTO OKPYXKEHHSI U MOIKITIOYEHHE K HEMY
-Ucnons3oBanue CLI (Command Line Interface) sunexc o6naka

Tema 3. [ToakirroueHne K 00JIAYHBIM TEXHOJIOTUIM
PaccmarprBaeMbIe BOIIPOCHL:

-Pabora ¢ nHCTpYMEHTOM I CO3MaHUS AEKIapaTHBHOTO Koxa terraform
-Ucnoms3zoBarne API (Application Programming Interface) ssanexc obmaka

Tema 4. O0OnauHbIe TEXHOJIOTHU JJISI MAITMHHOTO 00y4eHue
PaccmarpuBaembie BOIIPOCHL:

- BBIOOp cepBUCOB i paboTsl ¢ ML

- HacTpoiika ML-monenei

- XpaHeHHe 00yUeHHBIX MoJieIel

Tema 5. O6paboTKa €CTECTBEHHOTO SI3bIKa C TIOMOIIBIO O0JIAYHBIX TEXHOJIOTUI
PaCCManI/IBaeMBIC BOIPOCHI:

- CO3JaHHuC yar-0oTa

- paclio3HaBaHUC peyn

- My OJIMKauN

Tewma 6. PaboTa ¢ koHTeliHEpaAaMH

PaccmaTtpuBaeMble BOIIPOCHI:

- Mcnonp3oBanue OTKPHITOH mIaThopMBbI 11 pa3pabOTKH, TOCTaBKH U SKCIUTyaTalluH MPHIOKCHHUN
Docker B Slnnexc Obiake

- 3ammyck Docker-o0pa3a Ha BUpTyaIpHOM MaIInHe

Tewma 7. Pabota B docker, co3nanue koHTeiHEepa, TOAKIIOYEHUE U HAacCTporka. YacTts 1.
PaccMaTprBaeMble BOTIPOCHI:

-Pabora ¢ Dockerfile - TeKCTOBBIX (paiIoB ¢ HHCTPYKIHAMH, HEOOXOAUMBIMH IS CO3TaHUS 0Opa3a
KOHTeWHepa

- CO3J]aHuE KOHTEeHHEepa

- IOJKJIFOYEHHUE U HACTPOIKa

Tema 8. Pabota B docker, co3nanue koHTelHepa, HOAKIIOUEHHE U HacTpoiika. YacTs 2.
PaCCManI/IBaeMBIe BOIPOCHI:

-Pabora ¢ Docker-compose — CpCACTBO NOAACPIKKHU U COBMECTHOT'O UCITIOJIb30BAHUA MHOFOKOHTeﬁHeprIX
MPUIOKEHUN

- CO3/1aHu¢C KOHTCﬁHepa

- IIOAKJIFOYCHUE U HaCTpOﬁKa

Tema 9. Mcnonp3oBanue Container registry - 6e3omacHoro peecrpa Juist 00pazoB (images)

Docker B fAnnexc oOmake

PaccmarpuBaembie BOIPOCHL:

- Co3anme BUPTYyaIbHOI MaIIMHBI C KOHTEHHEPOM U3 container registry
- obecrieueHne 6€30MacHOCTH

10

Tema 10. Co3manus mpoekTa 00JIaYHOTO PEIICHHS.
PaCCMa’I‘pI/IBaGMLIC BOIPOCHI:

- 3allyCKa NPOCKTa O6J'Ia‘IHOFO peueHus

- KOHTpoJs cocTossHuA mpu oMoy Compute Emulator.

11

Tema 11. NoSQL texHonoruu B 001a4HOM cperie.
PaccmarpuBaembie BOIPOCHL:
- OCHOBHBIE XapakTepucTuku NoSQL 6a3 maHHBIX.




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

/11
- Pa3paboTka obmagnbIx cucteM Ha matdpopme MapReduce, PaspaboTka 0b6magHBIX cucTeM Ha miatdopme
Apache Hadoop
12 |Tema 12. Texnomoruu Buptyanusanun. CepBUChl BUpTyanu3anuu. Yactp 1.
PaccmarpuBaembie BOIIPOCHL:
- Onpez[eﬂeHI/[e BUPpTYyaJIn3alii, OCHOBHBIC TUIIbI BUPTYaJIU3alluu.
- BupryanbHasg Manmsa.
- Bupryanuzanus cepBepos.
13 |Tema 13. Texnonoruu Buptyanuzamuu. CepBUCH BUpTyanu3anuu. Yacts 2.
PaccmarprBaeMbie BOTIPOCHI:
- Bupryanusauys npuioKeHun.
-Bupryanusanus npeacraBieHui
14 |Tema 14. TexHOoaOTHH OC30ITACHOCTH 00JAYHBIX BBIYHCIICHUI.
PaccmaTtpuBaeMble BOIIPOCHI:
- PazpaboTtka Web-npumosxeHuii 11 pa3BepTHIBAaHMS B 00JIAYHOH cpefie, mepeHoca B Hee CYIIECTBYIOMINX
MPUIIOKEHUH.
- HpI/IeMBI OporpaMMHpOBaHusA, HABBIKH CUCTEMHOT'0 aIMUHUCTPUPOBAHHNS HpHHO)KeHPIﬁ,
Pa3BEPTLIBACMBIX B obOaxe.
15 |Tema 15. Murpauus u3 cTanJapTHOH cpesibl B 001auyHble TPUIIOKEHNUS.
PaccmaTrpuBaeMble BOIIPOCHI:
- ®a3pl Murpauuu B 061axo. BeIOop noaxosiiei Mo/ieny pa3BepThIBaHUS B COOTBETCTBHH C
CYIIECTBYIOIIUMH OU3HEC-3a]auaMHu.
-BBI00Op MOIXOASIIETo MOCTABIIMKA 00IaYHBIX YCIIYT.
4.3. CamocrosiTenbHas paboTa 00ydarOIuXCS.
No
Bun camocrosTensHo# paboTh
n/m
1 |M3yuenue uadpactpykrypsl Yandex.Cloud u 30HbBI 1OCTyHOCTH
2 |Co3nanue BUPTYaIbHON MAITUHBI U yIAJICHHOE TIOIKITIOUCHHE SIS a IMUHUCTPHUPOBAHUS
3 |Pabota ¢ Docker-koHTeliHepamu B o0ake U cepBrce opkecrpamuu Kubernetes
4 | BeinosiHeHHe KypcoBOi paboTHI.
5 | [loaroroBka Kk MpOMEKyTOYHOU aTTECTALIUU.
6 | [loaroroBka K TeKymieMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KYPCOBBIX padOT
. BeicokoHarpyXeHHBI cepBUC OPOHUPOBAHUS OTENICH

. Pa3zpaboTka ro1ocoBoro BUpTyanbHOr0 KOHCYJbTaHTa

. [Toctpoenue pensimonnoi bJ[ B o6nake

. [Ipumenenue nuactpyMmenToB Bl B oOnake

. Ucnonp3oBanne 001auyHbIX THCTPYMEHTOB JJIsi MHTETpallK JaHHBIX

. HpI/IMCHCHI/IC 00JIaYHBIX HHCTPYMCHTOB aHaJIM3a JaHHbIX

N N 0 A WL

. [loctpoenune ananutnueckux b/l B o6nake




8. [locTpoeHue cucTeM OTCIeKUBAHUS COOBITUN
9. IlocTpoeHne XpaHWIUX U BUTPUH JTAHHBIX B O0JIaKe

10. ML-nporuieccel B o0J1ake

5. Ilepedenb wu3gaHUM, KOTOpPBIE PEKOMEHIYETCS MCIOJIb30BaATh IPHU

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).
No
n/m
1 | Jleeuc, K. [ITa6oHbI mpoekTHpOBaHus 11s obmagnoit | https://e.lanbook.com/book/140593

cpensl : pykoBozacTso / K. JIaBuc ; mepeBos ¢

anrimiickoro /. A. benukoBa.. — Mocksa : JIMK

IMpecc, 2020. — 388 ¢. — ISBN 978-5-97060-807-4

2 | Mapkenos, A. A. OpenStack. [Ipaktnyeckoe https://e.lanbook.com/book/131687

3HAKOMCTBO C 00JI1a4HON ONEPAMOHHON CUCTEMOI /

A. A. MapkenoB. — 4-oe u3/1., KCTIp. U JOI. —

Mockaa : JIMK Ilpecc, 2019. — 306 c. — ISBN 978-

5-97060-652-0

3 [lexanoBckuii, B. B. Ynpasienue nanHbIMY : https://e.lanbook.com/book/168835

yueOHuk / B. B. Llexanosckui, B. J[. UepToBckoit. —

Cankr-IlerepOypr : Jlans, 2021. — 432 c. — ISBN

978-5-8114-1853-4

bubnuorpaduueckoe onucanue MecTto gocryna

6. IlepedyeHbp COBpeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
MH(OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MPH
OCBOEHUU JUCHUIUIUHBI (MOAYJIA).

https://habr.com/ru - 6a3a 3nanwmii B Buje cTareii, 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 - 6a3a qJaHHBIX HEUPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npodecCuOHaTbHAS
maTdopma sl KOMaHA0M paboThl HaJ MPOEKTOB (HEHPOHHAs CETh bert)
http://library.miit.ru/ - snexTpoHHO-OMONMOTEUHAss cucTeMa HaydHo-

TeXHH4YeCKoHr onodimorexkun MUUT
https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccronanbHas OHOIMOTEKA MPOTPAMMHUCTOB
https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%2F — oubnroTeka
npodeccruoHanbHbIX cTaTel pazpaboTUNKOB SAHIEKC
https://yandex.cloud/ru/blog - OubmmoTeka mpodeccHOHANIBHBIX CcTaTei
pa3zpabotuukoB SAHmexc



https://tproger.ru/translations/opencv-python-guide - 6ubarOTEKa OCHOBHBIX
komana OpenCV

7. llepedyeHbp  JHIEH3UOHHOTO M  CBOOOJHO  PacIpoCTPaHSIEMOIo
IPOrpaMMHOr0 00€CIeYeHUsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOUMOTrO ISl OCBOCHUS JUCIIUILIMHBI (MOJTYJISA).

Microsoft Office

8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYIIECTBJIEHUSI 00pa30BaTEIBLHOTO MpOoIecca MO AUCHUIITHHE (MOIYIIIO).

Kommsrotep npenonasaress

DVDRW

KoMmmeroTepsl CTyA€HTOB

DKpaH IS IPOEKTOPa, MapKepHas J10CKa,
IIpoekTop

9. ®opMa MPOMEKyTOUHOM aTTECTAINH:

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

10. OuleHOUHBIE MAaTEpUAIIBI.

OreHOYHBIE MaTepHUANIBI, TPUMEHSIEMBIE TIPH TIPOBEICHUN MPOMEKYTOTHOU
aTTECTaIlMU, pa3padaThIBAIOTCSI B COOTBETCTBHH C JIOKAJIBHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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