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Pabouas nmporpamMma AUCHUIUIMHBL pa3paboTaHa B cOOTBETCTBHM ¢ DenepanbHbIM rocyaap-

CTBEHHBIM
oOpa3oBaTenbHbIM cTaHAapTOM Bbiciiero oopaszoBanus (OI'OC BO 3++) o HampaBJICHHUIO MO/-
rotoBku 09.03.01 MadopMaTrka 1 BEIYMCTUTENbHAS TEXHUKA, YTBEPKIACHHOTO TTprKazoM M-
HOBPHAYKHU POCCHMU ot 19 centsdps 2017 rona Ne 929 Ha ocHOBaHMH yueOHOTO IJIaHA
npunstoro YMC HI'TY

npoTokoa ot 17.12.2024 Ne6

Pabouas nporpamma ogobpena Ha 3acenanuu kadeapsl BCT nportokos ot 05.03.2025 Ne6

N.o. 3aB. kadeapoii aA.1.H, goueHt, KepHepuyk J1.B.

(Tmoamucs)
[Iporpamma pekoMeH0BaHA K YTBEPKACHUIO yueHBbIM coBeToM nHcTuTyTa MPUT, ITpoTokon

ot 22.04.2025 Ne3

Pabouas nporpamma 3apeructpupoana B YMY, peructpanuonssiii Ne 09.03.01-c-25

Havansauk MO Cesprokosa E.I'.

3aBenyromias otnenaom komiuiekroBanus HTh H.N. KaGanuna
(moxnuce)
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1. INTAHUPYEMBIE PE3VJIBTATbBI OBYYEHHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IIVTAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN TPOT'PAMMBI

Hacrosmas paGouas nporpaMma TUCHUIUIMHBI YCTaHABIMBAeT TPeOOBAaHUS K 3HAHUIM
U YMEHUSAM CTYAEHTAa, a TaKXKe ONpeAessieT COACepKaHWE M BUABI YYEOHBIX 3aHATHH U
OTYETHOCTH.

[IporpamMma pa3paboTaHa B COOTBETCTBUHU C:

» denepanbHBIM TOCYIAPCTBEHHBIM 00pa3oBaTebHbIM cTaHgapToM (PI'OC 3++) mo
HaNpaBJICHUIO  MOATOTOBKM  (ypoBeHb  OakamaBpmara): 09.03.01 «Mudpopmaruka u
BBIUMCIIUTENIbHAS TEXHUKAY,

* OcHOBHOI mpodeccuoHaTbHONH 00pa30BaTEIbHON MPOTrPaMMON MO HANpaBJICHUIO
noarotoBku 09.03.01 «MHpopMaTHKa U BEIYUCIUTEIbHAS TEXHUKAY;

* YuebubM tanom MI'TY um. H.D. baymana no nanpasnenuto noarorosku 09.03.01
«MHdopmaTrka 1 BIYUCIUTENbHAS TEXHUKA.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHpYETCs  (OPMHUPOBAHHME  KOMIICTEHIIWH,
npenycmorpeHHbix OIIOII Ha ocHoBe ®I'OC 3++ no HampasieHuto noarotosku 09.03.01
«MHpOpMaTHKA M BEIYMCIUTENbHAS TEXHUKA» (YPOBEHb OaKajaBpHara)

Koa komMnereHuun Dopm
10 PIOC 3++ PMYJIMPOBKA KOMIETEHIIHMU
Ob6menpodeccnoHaIbHbIe KOMIIETEHITUN
OITK-10 Crioco0OeH aHaIM3UPOBaTh, Pa3padaThIBaTh, BHEAPSATH U BHIIOIHSTH
(09.03.01) OpraHM3aLIOHHO-TEXHUMECKHE H SKOHOMUECKHE IPOLECCEL C
MPUMECHEHHEM TEXHOJIOTHIA U CUCTEM MCKYCCTBEHHOT'O MHTEJUICKTA
IIpodeccrnonanbHbIe KOMIIETEHIIUA
[1K-3
(09.03.01/05 Crioco6eH kinaccuuupoBaTh U HASHTU(OUITUPOBATD 33aJa91
CrcTeMb! HCKYCCTBEHHOT'O MHTEIIJIEKTA, BBIOMPATh aJIeKBAaTHBIE METOIBI U
HCKYCCTBEHHOIO WHCTPYMCHTAIILHBIC CPEIICTBA PEIICHUS 33729 UCKYCCTBCHHOTO
WHTEJIJICKTA) HHTCIIICRTa
[TK-7
(09.03.01/05
CrcTeMb! Cnoco0eH UCnoab30BaTh UHCTPYMEHTAJIBHBIE CPEACTBA ISl pEIICHUS
3a]1a4 MallMHHOTO 00y4eHus
HCKYCCTBEHHOTO
VHTEJUJIEKTA)
ITK-9
(09.03.01/05
CHCTeMbL Cnioco0eH ocytiecTBIsATh cOOp U MOJATOTOBKY JAHHBIX JJIsi CUCTEM
HOKYCCTBEHHOTO HCKYCCTBEHHOT'O WHTEIIJICKTA
WHTEJIJICKTA)
I1K-10
(09.03.01/05
Cucremsl Crnioco0eH pa3pabaThiBaTh CUCTEMBI aHATN3a OOBIINX JAHHBIX
HCKYCCTBEHHOTO
VHTEJUJICKTA)

Jlnst kaTeropuil «3HaTh, YMETh, BIAJETh» IUIAHUPYETCS ITOCTHIKEHHE pPE3yJIbTaTOB
oOyueruss (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaJg B (OpMHUpPOBaHUE
KOMIETEHIIMH,  MPeAyCMOTPEHHBIX  OCHOBHOM  mpogeccHoHanbHOM  00pa3oBaTesbHOMN
IPOrpaMMoit (Tabm. 1).



Tadauna 1. Uaaukatopsl 10CTUKEHUS KOMIETEHIIMT

1

2

3

Komnerennusi: kox mo ®I'OC
3++, popmyanpoBka

Nuaukaropsbl

®opMbI U METOAbI 00YUYEHHU S,
cnocodcTByonme GopMUPOBAHUIO U PA3BUTHIO
KOMIIeTEeHI[UH

OIIK-10

(09.03.01)

CrniocobeH aHaIM3UpOBAaTh,
pa3pabarbiBaTh, BHEAPATDH U
BBIITOJIHATh OpraHU3allMOHHO-
TEXHUYECKHE K IKOHOMHYIECKHE
MPOILIECCHI C MPUMEHEHUEM
TEXHOJIOTHI U CUCTEM
HCKYCCTBEHHOT'O MHTEIUICKTA

3HATD

- PBIHOK UH(OPMAIIMOHHBIX CUCTEM U UH()OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, aBTOMAaTU3UPYIOLIUX
OpPraHMU3alMOHHO-TEXHUYECKHUE U SKOHOMUYECKHE ITPOLIECCHI

- criocoObl MOJICIMPOBAHUS M ITOCTPOSHHSI OPTaHU3aMOHHO-
TEXHUYECKHUX U SKOHOMHUYECKUX IPOLIECCOB C UCIOIb30BAaHUEM
MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH M CUCTEM
HCKYCCTBEHHOI'O MHTEJIEKTA

YMETb

- BBIOUPATh pallMOHAIbHbIE PELICHUs B 00JIaCTH
MH(GOPMAIIMOHHBIX TEXHOJIOTHIA M CHCTEM UCKYCCTBEHHOTO
MHTEJJIEKTA IIPU TOCTPOCHUN OPraHU3allMOHHO- TEXHUUYECKUX U
SKOHOMHUYECKHX IIPOLIECCOB

- pa3pabaTbIBaTh U BHEIPSTh OPraHU3aMOHHO-TEXHUYECKUE U
SKOHOMMYECKHE MPOIECCHI C TPUMEHEHHEM UH(POPMALIMOHHBIX
TEXHOJIOTMN U CUCTEM MUCKYCCTBEHHOI'O MHTEJUIEKTa

®opmbl 00yUeHHs:

@OpoHTaNbHas U TPYIIOBasi GOPMBI.
MeTtoabl 00y4enus:

CrnoBecHblit MmeTon 00ydeHus (JIekiun)
Mertoab! npakTrueckoil paboTsl (CeMuHAPHI)
Hao0mronenue u UcciienoBareiibCKUA METO/T
(JTaboparopubie pabOThI)

MeTton npobieMHOro
o0yuenusi(CamocrosiTenbHas padoTa)
AKTHBHbIE M1 HHTEPAKTHBHbIE METO/IbI
o0yueHus:

o0cyxeHue MPAKTUYECKUX IPUMEPOB Ha
JEKIHSIX U CEMUHApax

I1K-3

(09.03.01/05 Cuctembr
HCKYCCTBEHHOT'O MHTEJIEKTA)
Crnioco6eH knaccuuuupoBath u
UACHTU(DUIMPOBATH 331a4UH
MCKYCCTBEHHOTO MHTEIIEKTA,
BBIOMPATH a/IeKBaTHbIE METO/IbI U
WHCTPYMEHTAJbHBIE CPE/ICTBA
peleH s 3a/1a4 UCKYCCTBEHHOTO
WHTEJUIEKTa

3HATDH

- METOJIBI cOOpa 1 00001IeHNs HHPOPMAITUK O TIPOOIEMHOM
00J1aCTH MyTEM OIpOoca SKCIEPTOB, HCXOAHBIX TaHHBIX O

(G YHKIIMOHUPOBAHUH TTPOOJIEMHOM M MPEeIMETHOM 001acTei,
JTOKYMEHTUPOBAaHHBIX HCTOYHHUKOB 3HAHMMH, a TaKxkKe
dhopmupoBanus TpeOOBAHUN K CUCTEME UCKYCCTBEHHOTO
MHTEJUIEKTa

YMETbH

- OCYIIECTBIIATH cOOp M 06001IeHNe HHPOPMALIUU O TIPOOIEMHOM
00JTaCTH ITyTEM OIpOca IKCIIEPTOB, UCXOAHBIX JTaHHBIX O
(YHKIIMOHMPOBAHUH NPOOJIEMHON 00JIACTH,

®opmbI 00yueHH:

@poHTaNbHas U TPYNIIOBas GOPMBI.
Metoab! 00yueHus:

CnosecHblil MmeTo 00yuenus (Jlekiun)
Mertoab! npakTrueckoi paboTsl (CeMHHApPHI)
Habmonenue u MccnenoBarenbckuii MeToa
(JJaGopaTopHbie paboThI)

Mertoa npo6seMHOTO
o0yuenus(CamocTosaTeapHas paboTa)
AKTHBHBbIE H HHTEPAKTHBHBIE METO/IbI
o0yueHus:




2

3

JTOKYMEHTUPOBAHHBIX HCTOYHUKOB 3HAHHIA, a TAKXKe
¢dbopmupoBarh TpeOOBaHUS K CUCTEME UCKYCCTBEHHOTO
MHTEIUICKTa

- OCYIIECTBIIATH COOP MCXOTHON MH(POPMAIHH C
MCIOJIH30BAHUEM IIAT(GOPM JaHHBIX (0OJAUYHBIX U
BHYTPUKOPIOPATHBHBIX )

00CyX/IeHUE MPAKTHYECKUX PUMEPOB Ha
JEKIMAX U CeMUHapax

IK-7

(09.03.01/05 Cucremsr
HCKYCCTBEHHOT'O MHTEIICKTA)
Cnoco0eH uCIoIb30BaTh
WHCTPYMEHTAJIBHBIE CPEIICTBA IS
pelIeHUs 3a/1a4 MAITHHHOTO
oOyueHus

3HATH

- (hyHKIIMOHATBHBIE BO3MOXKHOCTHA COBPEMEHHBIX
WHCTPYMEHTAJIbHBIX CPEJICTB U CUCTEM IIPOrPAMMUPOBAHUS B
o0acTu co3gaHus MOJICIICH M METOI0B MAIlIMHHOTO O0yUeHUs
- IPUHIIMITBI TPOBEJICHHS MAIIMHHOTO SKCIIEPUMEHTA, IPOOIEMBI
nepeoOyUICHHS H HeJJOOOYICHUS MOJICTTH, TPEOOBaHUS K
oOyuarolieil, TeCTOBOW U BaIMIAIIMOHHON BBIOOpKAM IS
pelIeHUs 3a/1a4 aHaIM3a JAaHHBIX U MAIIMHHOTO O0y4YeHUS

- IPUHLIMIIBI TOCTPOEHUS CUCTEM UCKYCCTBEHHOTO MHTEIIEKTA,
METO/IbI ¥ TOAXO/IbI K INIAHUPOBAHUIO U PEATM3ALIMU TPOCKTOB
10 CO3JaHUI0 CUCTEM MCKYCCTBEHHOT'O MHTEIIJIEKTA C
MMPUMEHEHUEM MAIIUHHOTO 00y4YeHUs

- METOOJIOTHIO IPOBEICHUS MACCOBO MapaJlIeIIbHBIX
BBIYMCIICHHUH JIJIs1 YCKOPEHUS MAIIMHHOTO O0y4ueHust (¢
ucrnonb3zoBanuem GPU)

- PUHINIIB PAOOTHI paCIIPEACIICHHBIX KJIACTEPHBIX CHCTEM
YMETbDH

- IPUMEHSTh COBPEMEHHBIE HHCTPYMEHTAJIbHBIE CPEJICTBA U
CUCTEMBI IPOTPaMMHUPOBAHUS AJIs pa3pabOTKH Mojenei
MalIMHHOTO 00y4YeHus

- INIAHUPOBATH U BBINOJIHATHh MAIIMHHBIE YKCIIEPUMEHTHI,
OIIEHHUBATh TOYHOCTh ¥ Ka4€CTBO MOCTPOCHHBIX MOJIETEN

- pemaTh 3aJ1a4y 1O BBINOJIHEHUIO KOJIIEKTUBHOU MTPOEKTHOM
JEATEIIbHOCTH JJIs1 CO3JIaHuUsl, MOJIIEPAKKHU M UCIIOJIb30BaHUS
CHUCTEMBbI HICKYCCTBEHHOT'O MHTEJUIEKTA C MPUMEHEHHEM

®opMbl 00yUeHHS:

@dpoHTaNbHAS U TPYIIIOBas (OPMBI.
Metoabl 00y4enus:

CrnoBecnblit MeTon1 00ydenus (JIexium)
MeTtosl mpakTudeckoi padotsl (CeMUHApHI)
Habmronenune u MccinenoBaTelbCKUi METO
(JTaboparopubie pabOThI)

Meton npobseMHoro
o0yuenus(CamocTosaTeabHas paboTa)
AKTHBHBIE 1 HHTEPAKTHBHbIE METO/IbI
o0yueHus:

00CyXIeHUE TPAKTHYECKUX MPUMEPOB Ha
JEKIUSAX U CEMUHApax




2

MAaIllMHHOI'O o6yquI/151 1 MaCCOBO IapaUICIIbHBIX BBIUHCIICHUH
JUISL yCKOPEHUSI MAIIMHHOTO O0yYeHUS

- paboTaTh ¢ pacrpeaesieHHON KIIaCTepHON CUCTEMOU Mpu
CO3J]aHUH, IOJIJIEPKKE U UCIIOJIb30BAaHUU CUCTEM
HWCKYCCTBEHHOTO MHTEIUIEKTA

I1K-9

(09.03.01/05 Cucremsr
HCKYCCTBEHHOI'O MHTEIIJIEKTA)
CrnocoGeH ocymiecTBIsATh cO0p U
MOJTOTOBKY JTaHHBIX JJISI CUCTEM
MCKYCCTBEHHOT'O MHTEIIJICKTA

3HATD

- BUJIbI IIPEICTABJICHUS IAHHBIX, METO/IbI [IOMCKA U ITAPCUHTA
JTAHHBIX

- ypoBHU npenctaBienus qaHubix (ODS, DDL, cemanTHueckuii
CJIOM, MOJICITb TAHHBIX )

- OCHOBHbIE HHCTPYMEHTBI, OMOIMOTEeKH U TexHonoruu Data
Science

- METO/IbI PEAYKIIMH Pa3MEPHOCTH 3JIEMEHTOB Habopa IaHHBIX U
UX MpeABapUTEIbHON CTATUCTUYECKON 00pabOTKHU, pa3METKI
CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX JAHHBIX

- METO/1bI INIAHUPOBAHNUS BBIUNCIUTEIBHOTO SKCIIEPUMEHTA,
dbopMupoBaHus 00y4daroIIel U KOHTPOJIBbHOM BHIOOPOK

YMETH

- OTAEJATh JOCTOBEPHBIE HCTOYHUKU JAHHBIX OT COMHUTEIbHBIX,
OCYIIECTBJISITh KPUTUUECKUX OTOODP TaHHBIX, POBEPITH UX HA
LIEJIOCTHOCTh U HEMPOTUBOPEUYNBOCTh

- HCII0JIb30BaTh HHCTPYMEHTHI, ONOIMOTEKH U TexHoJoruu Data
Science asns moucka TaHHBIX B OTKPBHITHIX UCTOYHUKAX,
CHeHaTM3UPOBAHHBIX OMOINOTEKAX, PETIO3UTOPUSAX U apXUBAX
- BBISIBIISITH M HCKJIFOUATh U3 MAaCCHBA JIAaHHBIX OIIMOOYHBIE
JTAaHHBIE ¥ BBIOPOCHI

- BBIJIEJISITh BXO/IHBIE U BBIXOJIHBIE IEPEMEHHBIE C IENbI0
UCIOJIb30BaHUS MTPEIMKTUBHBIX MOJIeEi

- OCYIIECTBJISITh Pa3METKY CTPYKTYPUPOBAHHBIX U
HECTPYKTYPHUPOBAHHBIX JTAHHBIX

- HCIIOJIb30BAaTh HHCTPYMEHTHI, OMOIHMOTEKH U TexHoJoruu Data

®opmbl 00yUeHUst:

@poHTaNbHas U TPYIIIOBas GOPMBI.
MeTtoabl 00yuenus:

CrnosecHblit Mmeto o0ydenus (Jlexiun)
Metoapl npakTuueckoi pabotsl (CeMUHapHhI)
Hao0mronenue u UcciiemoBareiibCKUA METO/T
(JTaboparopubie pabOThI)

MeTton npobieMHOro
o0yuenusa(CamocTosaTenbHas pabora)
AKTHBHbIE M1 HHTE€PAKTHBHbIE METO/IbI
o0yueHus:

o0cykIeHue MPAKTUYECKUX MPUMEPOB Ha
JEKIHSAX U CEMUHApax
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Science A OATOTOBKH U Pa3METKU CTPYKTYPHPOBAHHBIX H
HECTPYKTYPHUPOBAHHBIX JaHHBIX JUISI MAITUHHOTO O0YYCHHUS

- HCIIOJIB30BATh METOJIbI U TEXHOJIOTHH MaCcCOBO MapauIeIbHOM
00pabOTKH M aHAIKM3a JaHHBIX

I1K-10

(09.03.01/05 Cucrembr
HCKYCCTBEHHOT'O MHTEJICKTA)
CriocoOeH pa3pabaTbIBaTh
CHCTEMbI aHaJIM3a OOJBIIHX
JTAHHBIX

3HATbH

- 00IIEeTOCTYIHBIE PETIO3UTOPHHU U CIIEHUAIN3UPOBAHHBIC
OMOIMOTEKH, CoIepIKAIIEe HAOOPHI OOJIBIINX JTAHHBIX

- mpUHLUIBI paboThl 3KocucTeMbl Hadoop, dpeiimBopka SPARK
- YCTpOIcTBO MHTEP(PEicOB MEX Y pensiiuoHHbBIME SQL-
XpaHWIUIIAMH TaHHBIX U HepenssnuoHHbIMA NoSQL-
XpaHWJIMIIAMHU JaHHBIX

- IPEIMETHO-OPUEHTHPOBAHHBIC S3BIKU

- IPUHIIUIIBI ¥ METOBI aHalIM3a OONBIINX JAHHBIX, BKIIOYAs
cnienn (KAl U CTAaHJAPTH3AIMIO METalaHHBIX

- YCTPOMCTBO U MPUHLHUITBI pabOTHI CUCTEM 00paOOTKH U aHAIIK3a
6ompmmx MaccuBoB naHHbIX (SQL, NoSQL, Hadoop, ETL)

- APXUTEKTYPY ¥ MPUHIUIBI PaOOTHI IPOMBIIUICHHBIX PEIICHUN,
CO3JIaHHBIX HAa OCHOBE MCKYCCTBEHHOTO MHTEIUICKTA

- METO/Ibl M TEXHOJIOTUU MALIMHHOTO 00y4eHUs Ha OOJIBIINX
TAHHBIX

YMETbH

- HACTpaMBaTh U ONTHMH3HPOBATH KOH(PUTYPALIHIO
MIPOrPaMMHOTO U alMapaTHOro 00ecreueH s ¢ 1eIbIo
WHTETPAuH OOJBIINX JTAHHBIX

- pa3pabaTbIBaTh IpOrpaMMHOE oOecrieueHue Uil OYUCTKH U
BAJIMJAIIMN HA0OOPOB OOJIBIIINX TAHHBIX

- BBIMOJIHATH IOTOKOBYIO 00paboTKy AaHHBIX (data streaming,
event processing)

- HCTIOJIb30BaTh MMHBI AJaHHBIX (Apache Kafka)

- HCTIOJIH30BATH S3BIKH 3aIIPOCOB, B TOM YHCIIC HEPEISAINOHHBIX,
JUISL IOJIEP>KKH Pa3IIMYHBIX TUIIOB JAaHHBIX (Hampumep, XML,

®opMbl 00yUeHHS:

@dpoHTaNBbHAS U TPYIIIOBas (OPMBI.
MeToabl 00yyeHus1:

CrnoBecHblit MmeTo o0ydenus (JIekiun)
MeTtonsl mpakTudeckoi padotsl (CeMUHApHhI)
Habmronenune u MccienoBaTenbCKU METOT
(JTaboparopubie pabOTHI)

Meton npobseMHOro
o0yuenus(CamocTosaTeabHas paboTa)
AKTHBHBIE 1 HHTEPAKTHBHbIE METO/IbI
o0yueHus:

00CyXIeHUE TPAKTHYECKUX MPUMEPOB Ha
JICKIMSIX ¥ CEMUHapax
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RDF, JSON, mynbTuMeua) u ornepanuii ¢ 0OJbIIMMHA JaHHBIMU
(HanmpuMep, MaTPUIHBIC OTIEPALIHIH )

- pa3zpabarbIBaTh MPOrpaMMHOE 0OECTICUCHUE JJIs aHAIH3a
OO0JIBIINX TaHHBIX

- pa3pabaTbIBaTh NPOTPaAMMHBIE U TEXHHUECKUE CPEJICTBA
BU3yalH3aluu OONBIINX JaHHBIX U PE3YJIbTATOB UX aHAIN3a
- CTIOJIB30BATh CUCTEMBI 00Pa0OTKU U aHaIM3a OOJIBIINX
MaccuBoB naHHbIX (SQL, NoSQL, Hadoop, ETL nporieccst u
UHCTPYMEHTBHI)

- cnoJb30BaTh TexHojoruu Data Science u BigData B
pa3paboTKe IS peIIeHUs MPaKTHYECKUX 3a71a4
MIPOMBIIIJICHHOCTH

- OTIMCHIBATD U YIPABIATH KAYECTBOM U JOCTOBEPHOCTHIO
OOJIBIINX TaHHBIX




2. MECTO JUCOMIIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMMbI

Hucnummuaa Bxogut B 0ok bl «Jucummmuael  (Momynu)» o0Opa3oBaTelbHOM
nporpammbl  OakanaBpuata mo HamparieHuio 09.03.01 «MudbopmaTtnka u BbIYHUCIUTEIbHAS
TEXHUKAa.

W3ydyeHue AMCHUIIMHBI TpEANOJaraeT IMpelIBapUTEIbHOE OCBOCHUE CIIEAYIONIUX
JUCITUIUIMH y4eOHOTO TUIaHa!

- ba3ml jaHHEIX,

- OcnoBsl DevOps u DataOps.

OcBoeHHe JaHHOW TUCIHUIUIMHBI HEOOXOAMMO KakK MpeALIeCTBYIONIee i CIASAYIOIINX
JTUCITUTINH 00pa30BaTeIbHOM MTPOTrPAMMBI:

- Meroabl MaIMHHOTO O0Y4EHUS;

- Metoapl ri1y0oKoro ooy4eHus;

- Texnomoruu MLOps.

OcBocHHe yuyeOHOW AMCIMILTUHBI CBA3aHO C (OPMHUPOBAHUEM KOMIICTCHIIUN C Y4ETOM
matpunibl komnerenuuid OIIOIl nns wampaBnenus (ypoBeHb OakanaBpuara): 09.03.01
NudopmaTrka v BEIYUCIUTEIIbHAS TEXHUKA.

10



3. OBBEM JJUCIUIIJINHBbI

O6mwmit 00BeM IUCHUIUIMHBI COCTaBJISIET S 3a4eTHhIX eauHull (3.e.), 180
aKaJEMUYECKUX 4acoB (135 aCTPOHOMHUYECKUX 4acoB). B TOM qyucie:
1 cemectp — 5 3.e. (180 ax.u.).

Ta6auna 2. O0bEM TUCIMIUTUHEI 110 BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMHUYECKHIX 9acax)

O0bem 1o cemecTpam, aKaj. 4.
. KosiuyecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHol padoThl
Bcero AU CHMIIIMHbI

1
O0beM TUCIUIUTHHBI 180 180
AyautopHasi pabora* 68 68
Jlexruu (JI) 34 34
Cemunapsl (C) 17 17
JlabopaTtopusie padoTs (JIP) 17 17
CamocrositesbHas padora (CP) 112 112
HpOp&?OTKa yueOHOro Marepuana 495 495
JICKITUHT
IToaroroBka Kk ceMuHapam 2 2
[TonroroBka kK 1a00PaTOPHBEIM paboTam 8 8
[TonroroBka K SK3aMeHY 30 30
[TonroroBka Kk pyOeKHOMY KOHTPOIIIO 6 6
Jpyrue BuabI caMmocTosTeNbHOM paboTel | 61.75 61.75
Buja npoMexyTOYHOI aTTeCTALMH 9K3aMeH

*B TOM 4HCIe, B POpMe MPAKTHIECKOHN MOATOTOBKH
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4. COJEPXKXAHUE JUCHUIJINUHBI, CTPYKTYPUPOBAHHOE 11O MOJYJSAM YYEBHOW JUCIHUIIINHBI C YKASAHUEM
OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB U BU1OB YYEBHbBIX

3AHSITUI

Tadauua 3. Conepxkanue TUCHUILUIAHBI

Buael 3anaruii*, yacel Komnerenuuu, Tekylmuii KOHTPOJIb Pe3yJIbTATOB 00y4eHHs
3aKpenieHHbIe 32 Banast
Ne n/m Tema (HazBanue) Moay.Is o
( ) mony J C JIP CP | Temoii (xox mo ®IOC Cpox DopmblI (Mun/
3++) (exess) MAaKCc)
1 cemectp
1 Mertosl cOopa 1 IpeBapUTEIbHON 18 10 12 43 OIIK-10, IIK-3, TIK-7, 9 PyOGesxHbII KOHTPOITH 21/35
00pabOTKN JaHHBIX I1K-9, I1IK-10
HUTOIO: 21/35
OIIK-10, ITK-3, TIK-7, PyGesxHBII KOHTPOITH 21/35
2 YnupaBieHrue TaHHBIMHI 16 7 5 39 TIK-9, [TK-10 17
HUTOIO: 21/35
3 Ok3aMeH - - - 30 - - - 18/30
HUTOTI'O 3a cemectp 34 17 17 112 - - - 60/100

*B TOM yHcle, B (popMe MPAKTUUECKON TTOATOTOBKH
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CoaeprxkaHue JUCHHUILVINHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (MOIYJIsIM)

Ne,
w/n HanmeHnoBanue MoayJisi, COAepKaAHNE Yacsl
1 MeTozbl cOopa 1 npeaBapuTeIbHOW 00pabOTKN JaHHBIX
Jlekuuu 18
Beenenne. OcnoBHbIe onpeneneHus. [[puHIUTBI 1 METOIBI aHATTN3A
OO0JIBIINX TaHHBIX, BKIIIOYAsl crielu(UKaIUK U CTaHIapTU3AIIIO
MeTaJaHHbIX. MeTO/Ibl PeIyKIIMK PAa3MEPHOCTH AIEMEHTOB Habopa TaHHBIX
11 |Hmx MIpe/IBAPUTENIbHOI CTaTUCTUUECKON 00pabOTKH, pa3METKH 4
CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX JAHHBIX. METOIBI
IUTAHUPOBAHUS BBIYUCIUTEIBHOTO IKCIIEPUMEHTa, (POPMUPOBAHUS
oOyuarolieil 1 KOHTPOJIBHOU BEIOOPOK, OUYHMCTKA U BATH AU HAOOPOB
OO0JIBIINX TaHHBIX
12 S3bIKM 3aTTPOCOB ISl TOJIEPKKHU Pa3IMUHbIX TUIOB JaHHbIX (XML, RDF, 4
' JSON, mynbpTuMenna) u onepanuii ¢ OOJIBIIUMH TaHHBIMU
YCTpONCTBO M IPUHIIUIIBI PAOOTHI CUCTEM 00pa0OTKH U aHAIH3a OOJIBIITUX
13 MaccuBoB naHHbIX (SQL, NoSQL, Hadoop, ETL, nporieccer u 4
uHCTpyMeHTHI). [IpuHIMne! paboTel 3kocucteMbl Hadoop, dhpeiimBopka
SPARK
14 YcTpoiicTBo nHTEPPECOB MEX Y persITMOHHBIME SQL-XpaHuuimaMu 2
' JAHHBIX U HepenssunoHHbIMU NoSQL-XpaHunumamMm TaHHbIX
Bune! npeacraBneHus 1aHHbBIX, METOABI TOUCKA U TAPCUHTA TAHHBIX.
1.5 | ypoBHu npeacrasnenus aanubix (ODS, DDL, cemanTuueckuii cioi, 4
MOJIeJIb IaHHBIX)
Cemunapsbl 10
Cl1 YCTpONCTBO U MPUHIIUIIBI PAOOTHI CUCTEM 00paOOTKH U aHAIH3a OOJBIIUX 5
MaCCHBOB JIaHHBIX
C1.2 | SI3piku 3anpOCOB JIJIs1 MOICPIKKU PA3IMYHBIX TUIIOB TaHHBIX
JlaGopaTopHble paboThI 5
Pa3BepThiBaHKe porpaMMHOro komiuiekca Hadoop u namucanue
JIP1.1 | mpunoxeHus coCTaBIEHUS YaCTOTHOIO CI0BApsI C UCIOJIb30BAHUEM 6
Hadoop MapReduce.
P12 Peanu3arus 3a1aun COpTUPOBKH TAHHBIX 10 KIIOYY U 3HAYECHUIO B 6
nporpaMmMHOM Komiuiekce Hadoop.
CamocrosiTesbHasi padora 43
CP1.1 | IIpopaboTka yueOHOTO MaTepHaia JEKIIHi 2.25
CP1.2 | [loaroroBka K ceMHHapam 1.25
CP1.3 | [loaroroBka K 1ab0paTopHbIM paboTaM 4
CP1.4 | TloaroroBka K pyOe:KkHOMY KOHTPOJIIO 3
CP1.5 | Ipyrue Buabl CaMOCTOSITEIBHON pabOThI 32.5
2 YnpaBrieHue TaHHbBIMH
Jlexuun 16
2.1 | IlotokoBas obpaboTka nanHbIx (data streaming, event processing). 4
2.2 | YrpaBieHre KaueCTBOM H JOCTOBEPHOCTHIO OOJBITNX JAHHBIX 4
23 [IporpaMMHBIe U TEXHHUYECKHE CPEJICTBA BU3YyATU3AIMK OONBIINX JaHHBIX 8
U pe3y/IbTaTOB UX aHAIM3a
CemuHapbl 7
C2.1 | IToTokoBast 06paboTKa JaHHBIX 4
C2.1 | YopaBieHne Ka4eCTBOM U JJOCTOBEPHOCTHIO OOJIBIITNX JTAHHBIX 3
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JlaGopaTopHble paGoThI 5

JIP2.1 | Pa3BepThIBaHHE YaCTHOT'O O0JIAYHOTO XPAHMWINIIA B

CamocrosiTejibHas padoTa 39

CP2.1 | [IpopaboTka yueOHOrO MaTepraa JeKInun 2
CP2.2 | IloaroToBka Kk ceMHHapam 0.75

CP2.3 | IloaroToBka K 1a00paToOpHBIM paboTaM 2

CP2.4 | TloaroroBka K pyOe:;KkHOMY KOHTPOJIIO 3
CP2.5 | Jlpyrue Buabl CaMOCTOSTEIIBHONW PaOOTHI 31.25

3 DK3aMeH 30

CP3.1 | IloaroroBka K 3K3aMeHY 30
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5.

YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBbHON
PABOTBI CTYJEHTOB

CaMocTrosTenbHas pa60Ta CTYACHTOB IO JUCHUIIIMHC obecneunBaeTCs ClIcAyromumMun y‘ICGHO-
MCTOANYCCKUMHA MaTCpHualaMu:

1.
2.

3.

Pabouas nporpamMmma IUCHUIIIINHBL.

[lepeuenr yueOHON JTUTEpaTypbl M AOMOJHUTENBHBIX MAaTepPHAIOB, HEOOXOIUMBIX IS
OCBOCHMA AucUUIUIMHEL [Pa3aen 7 Paboueil mporpaMMbl IUCIUTIIAHBI .

[Tepeuens pecypcoB cetu «HTEpHET», pEKOMEHAYEMBIX IJI CAMOCTOSTENIbHON paboThI
Mpu OCBOCHMHM ucuUIUMHbI [Pa3znen 8 Paboueil mporpaMMbl IUCHUIUIMHBI .
Metoauueckue ykazaHus A OOy4yaroUMXcs MO OCBOCHHIO AUCHUILIMHBL [Pazmen 9
PaGoueit nporpaMMbl AUCITUTIINHBI].

[Tepeuenr MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIB3YEMBIX MPU U3yUYEHUU JTUCHUILIUHBI,
BKJIIOYas MEPEeYeHb IPOrPaMMHOTO oO0ecreyeHns, HH(POPMALUOHHBIX CIPAaBOYHBIX
cucteM u TnpodeccmoHaNbHBIX 0a3 gaHHBIX [Pasgenm 10 PaGoueld mporpamMmbl
JTACITUILINHBI |.

CTyneHThl MONYyYal0T JOCTYN K YKa3aHHBIM MaTepualaM HauyhHasg C TEepPBOTO 3aHATHUS IO
mucuuiuimae, B coorseTcTBru ¢ OITOIL
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6. ®OHJ OLEHOYHBIX CPEJACTB JUIi HPOBEJIEHMS TEKYLIETO
KOHTPOJISI U MPOMEKYTOYHOIl ATTECTALUMH CTYAEHTOB MO
JTUCHUIJIMHE

®onnx  omeHouHbix cpenctB (POC) mmsa TpoBeNeHHMS TEKYIIEro KOHTPOJSA |
OPOMEXYTOUYHOW aTTeCTAllMM OOY4YalOMMXCsl 10 JUCHUILUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM STanoB UX (OPMUPOBAHUS B MPOIECCE OCBOCHUS 00pa3oBaTelIbHOM
nporpammel  (pazgen 1). ®OC obecrieunBacT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yJbTaTOB 00YUYEeHMs], 3aIJIAHUPOBAHHBIX I JUCIUILTHHBL.

@®OC Bxioyaer B ceosi:

— TIepeyeHb KOMIIETEHLUH C yKa3aHHWEM JTarnoB WX (OPMUPOBAHHS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHON IPOrpaMMBbl;

— OIMCaHue MOoKa3arejaed U KPUTEPHUEB OLCHMBAHMS KOMIIETCHLIMM Ha Pa3jMYHBIX 3Talax HUX
dbopMupOBaHUs, ONMCAHUE 1Kl OLICHUBAHMUS;

— THUIIOBBIE KOHTPOJIbHBIC 3aJJaHHsI WJIM MHbIE MaTepPHajbl, HEOOXOAMMBIE /ISl OLICHKH 3HAHHIA,
YMEHUH, BIaJieHui U (MJIM) OMBITA JACATEIBHOCTH, XapaKTepU3YIOIIUe 3Tanbl (POpMUPOBAHUS
KOMIIETEHIIUI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHONU MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEIACIAIOIINAE INPOLECAYPhl OLICHUBAHWS 3HAHUN, YMCHMM,
BJIaJeHUH W (WIKM) OMbITa JEATEIbHOCTH, XapaKTEpU3YIOLIUX 3Talbl (OPMUPOBAHUS
KOMIIETCHIINH.

KoHTposib ocBoeHUS AUCUMILIMHBI MPOU3BOAUTCSA B cOOTBETCTBUM C [lojoxeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH M IPOMEXYTOUHOM arrecrauuu cryaeHtoB MI'TY um. H.O.
baymana.

OOC siBRsieTCs MPUIIOKEHUEM K JIaHHOM paboueii mporpaMMe AUCIUILTHHBL
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7. IEPEYEHb YYEBHOM JIMTEPATYPbBI W JOHNOJHHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJAUMBbIX JJIs1 OCBOEHUA JTUCIIUITJIMHBI

Juteparypa

1. Vaiir T. Hadoop: ITogpo6uoe pykoBoactBo. — CII6.: ITutep, 2013. — 672 ¢.: ui.

2. HoBukoB b. A. OcHOBBI TexHonoruii 0a3 maHHBIX: y4deb. mocobme / Bb. A.
Hosukos, E. A. I'opmkosa, H. I'. I'padeera; mox pen. E. B. PoroBa. — 2-e uzn. — M.: JIMK
ITpecc, 2020. — 582 c.

3.  bypkos A. Umxenepus MamuHHOTO 00y4eHus / mep. ¢ aHmL. A. A. CiuHKHHA. —
M.: IMK Ilpecc, 2022. — 306 c.: u.

4,  COop nanHbIX U Xpa"nenue. bubmoreka Coepbanka., 2017

5. Craructuueckoe ynpasjieHue npoueccamu. bonpuie nanusie: YuebHnoe mocodue
/ Annep FO.I1.; Yepnsix E.A.

6. IlocrpensumoHHbIe XpaHUIHILA JaHHBIX YueOHoe nmocobue / [Tappenos HO.I1.

JIONOJTHUTEIbHBIE MAaTepUAIIBI

7. Jxomwu, Ilpatuk. UckyccTBeHHBIH MHTEIUIEKT ¢ puMmepamu Ha Python. : Ilep. ¢
anri. - CIIO6. : OO0 "Iuanektuka", 2019. - 448 c. - [lapan. TUT. anrim.

8.  Apache Kafka. URL.: https://kafka.apache.org

9. Ilarem, Amnkyp. IlpuknagHoe wmammHHOe oOOydeHue ©Oe3  ydurens ¢
ucnonszoBanueM Python. : Ilep. ¢ anrn. - CII6. : OOO "Iuanextuka~ 2020. - 432 c. - [Tapau.
THUT. QHTJL.

10. TI'puropses lO. A., ITnyrenxo A. /I., IlmyxnuxoBa O. }O. Pensunonnsle 6a3bl
nmaHHbIX ¥ cucteMbl NOSQL : yue6. mocobue / ['puropres 1O. A., Inyrenko A. /1., [lmy>xHnkoBa
O. IO. ; Amypckuii roc. yH-T, MI'TY nm. H. O. baymana. - bnarosenienck : 3n-8o AMypckoro
roc. yH-Ta, 2018. - 420 c. : un. - bubnwmorp.: c. 417-420. - ISBN 978-5-93493-308-2.

11. Pacnpenenennble 0a3bl U XpaHWJIMILIA JaHHBIX : ydeOHoe mocobue / A.M. Mapa-
canoB, H.II. Anocosa, O.0. bopoaun, E.C. I'aBpmiios. — Mocksa : UHTYUT, 2016. — 254 c.
— Tekcr : snexTpoHHBIN // DnekTpoHHO-OMOMMoTeyHas cucrema «Jlanp» : [caift]. — URL:
https://e.lanbook.com/book/100445 (nara obpamenwus: 10.07.2019). — Pexxum poctyna: ajs as-
TOPU3. IIOJIb30BATEIIEH.

12. Tywmanos, B.E. [IpoexTupoBanre XpaHHWIHUIN AAHHBIX JUISI TPHIJIOKEHUNA CHCTEM
nenoBoit ocBeomiieHHocTH (Business Intelligence Systems) : yueOHnoe noco6ue / B.E. TymaHnos.
— Mocksa : UIHTYUT, 2016. — 957 c¢. — ISBN 978-5-9963-0353-3. — TeKcT : 2JIeKTpOHHBII
// DneKTPOHHO-OMOIMOTeYHAs cucrema «JIaup» : [caiT]. — URL:
https://e.lanbook.com/book/100389 (nata obpamenus: 10.07.2022). — Pexxum goctyna: s aB-
TOPU3. T0JIb30BATENEH.

13. Tapdenos, FO.I1. TlocTpensunonHble XpaHWINIIA JaHHBIX : ydeOHOe mocodue /
FO.I1. ITapdenos. — Exarepunbypr : Yp®@VY, 2016. — 120 c. — ISBN 978-5-7996-1827-8. —
Tekct : 3neKTpOHHBIA // DneKTpoHHO-OMOMMoTeuHas cucrema «Jlanpy» : [caiT]. — URL:
https://e.lanbook.com/book/98289 (mata obparuenus: 10.07.2022). — Pexxum moctymna: i aB-
TOPH3. IIOJIb30BATEIICH.

14. ®opwman, [[. MHoro uudp: Ananus G6onpmmux AaHHBIX Opu nomoum Excel / 1.
®opwman ; ep. A. CokonoBoit. — Mocksa : Anbprnuaa [Tabmumep, 2016. — 461 ¢. — ISBN 978-
5-9614-5032-3. — TekcT : 3JEKTPOHHBIM // DIeKTpOHHO-OMOIMOTeUHass cuctema «JlaHby :
[caiiT]. — URL: https://e.lanbook.com/book/87871 (mara obpamenus: 10.07.2022). — Pexum
JI0-CTyMa: JUIs aBTOPH3. MOJIb30BaTeNeH.
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8. IEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX JLJISI
CAMOCTOATEJBHOU PABOTBI TP OCBOEHUH JTUCIIUIIJIMHbI

1. Caiit yauBepcureta: http://bmstu.ru
2. Poccuiickas rocymapcTBenHas oudmnoreka. http://www.rsl.ru.

3. l'ocynapctBennas myoIuaHas Hay4YHO-TEXHUYECKas oubaroTeka Poccun.
http://www.gpntb.ru.

4. bubmuoreka MI'TY um. H.D. baymana. http://library.omstu.ru.

5. Hayuno-texumueckass OubOmuoreka K® MITY um. H.D. baymana. http://library.bmstu-
kaluga.ru.

6. Hayunas snexrponnas 6ubnuoreka hitp://eLIBRARY.RU.

7. DnekTpoHHO-OMOIMOTEeYHAsE cCUcTeMa u3aatesibeTBa «Jlanby hitp://e.lanbook.com.

8.  DJeKTpoHHO-OMONMOTeYHass  cucTeMa  «YHHBEPCHUTETCKass  OMONMOTeKa  OHJIAWH»
http://biblioclub.ru.

9. DnexktponHo-oubMoTeYHas cucrema «[IPRbooksy http://www.iprbookshop.ru.

10. Dnexkrponno-oubmoreunas cucrema (ObC) «Opaiit» https://biblio-online.ru.

11. LenTpanbHas Oubimoreka oOpazoBaTeabHbIX pecypcoB MunoopHayku PD. www.edulib.ru.
12. Enunas xosutekiust udpoBeix 00pa3oBaTeibHbIX pecypcoB http://school-collection.edu.ru.
13. ®enepanbHbI HEHTP HHPOPMALIMOHHO-00pa3oBaTenbHbIX pecypco. http://fcior.edu.ru.

14. Caiit U3narensctBa MI'TY um. H.D. baymana https://bmstu.press/
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9. METOJMYECKHAE VYKA3AHUSA IS CTYAEHTOB IO OCBOEHWIO
JTACIATITAHBI

[Ipuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPUHMMATh BO BHHMaHUE
HIDKECIIEYIOLINE OJIOKEHMSL.

JlMcuuIuIiHa MOCTPOEHa MO0 MOIYJABHOMY HMPHUHIUIY, KaKIABIH MOAYIb HpPEACTaBISET
cOOOM JIOTMYECKH 3aBEpLICHHBbIN pa3fen MTUCUMIUIMHBL. JMCUUIUIMHA NeJIUTCS HAa TPH MOXYJSA
(BKJTFOUAs SK3aMEH).

Ha nepBoMm 3aHATHM CTyZAEHT IojyyaeT HH(OpMAaLUIO Ul JOCTyNa K KOMIUIEKCY
METOAMYECKIX MAaTEPHAJIOB MO JUCIUIUIMHE.

JleK1iMOHHBbIE 3aHATHSA TOCBSIIEHBl PACCMOTPEHHUIO KIIFOUYEBbIX, 0a30BbIX MOJI0XKEHUN
Kypca 1 pa3bACHEHHUIO YI€OHBIX 3aJJaHU/, BBIHOCUMBIX Ha CAMOCTOSITEIIbHYIO TPOPAOOTKY.

CemuHapbl NPOBOAATCS Ui 3aKPEIUICHUs YCBOEHHOW HMH(OpMaIMM, NpHOOpeTeHus
HaBBIKOB €€ NPUMEHEHHs I pEIIeHUs MPaKTHYECKUX 3ahady B MPEIMETHOW o0macTu
JUCLUTUIMHBL.

JlaGopaTopHble padoThl NpeAHA3HAYCHBI Ui NPUOOPETEHHUsS OMbITa MPAKTUYECKOH
peanu3aly OCHOBHOW NpodeccuoHaIbHOM 00pa3oBaTelabHONW mIporpaMmMel. Metoauyeckue
JOKYMEHTBI K JabopaTopHbIM paboTaM mpopadaThIBalOTCA CTYIACHTaMH BO  BpeMs
CaMOCTOSITeNIbHOW MOAroToBKU. HeoOXoauMelil ypOBEHb MOAIOTOBKM KOHTPOJHUPYETCS Iepen
MIPOBEICHUEM JIA0OPATOPHBIX PadOT.

IIpakTHyeckas MOAroTOBKA MPHU pealn3alud y4eOHONW JUCHMIUIMHBI OPraHU3yeTCs MyTeM
NPOBEICHUSI CEMUHAPOB, TMPAKTHUYECKUX 3aHATHH, MPAKTHKYMOB, J1a0OpaTOpHBIX padoT u
UHIUBUAYAJIBHBIX  M(WIM) TPYIIOBBIX  KOHCYJIbTAllUi, IpelycMaTpUBAIOUIMX  ydacTue
0o0y4aromuxcsi B BBINOJHEHUHM OTHCIBHBIX JJIEMEHTOB paboOT, CBSA3aHHBIX C Oyxymiei
npodeCcCHOHATIBHOMN 1A TETbHOCTBIO.

[IpakTryeckas MOATOTOBKA MOXET BKJIIOUATh B CeOsl OTIEIbHBIC 3aHATHUS JICKIIMOHHOTO
TUIIA, KOTOpbIE MpeaycMaTpUBAlOT mepeAady ydeOHOHM HHpOpManuu oO0ydarolumcs,
HEOOXOOUMOW Il IOCJEAYIOLIEro  BBINOJHEHUS  paboT, CBA3aHHBIX C  Oy;ymei
npodeCcCHOHATIBHOMN 1A TeNbHOCTBIO.

CamocrosiTesibHAsE padoTa CTYIEHTOB BKJIOYACT CIEAYIOIIME BUJBL: IpopadoTKa
y4eOHOro Mmarepuana JIeKIUi, MOArOoTOBKa K CEMUHapaMm, IOATOTOBKAa K J1a0opaTOpHBIM
paboTaM, MOATOTOBKA K HK3aMEHY, IMOATOTOBKA K PyOEKHOMY KOHTpouto. Pe3ympTaThl Beex
BUJIOB pabOThl CTYy/I€HTOB ()OPMHUPYIOTCS B BHJIE IUYHOTO PEUTHHIA, KOTOPBIN yUUTHIBAaeTCS Ha
NpOMEXyTouHOW arrectanuu. CamocTosiTenbHas paboTa TpeaycMaTpuBaeT HE  TOJBKO
npopaboTKy MaTepuasioB JIEKIMH, HO M MX pacIIMpeHHe B pe3ylbTaTe IOMCKa, aHaJIN3a,
CTPYKTYPUPOBAHUS M MPEACTABICHUS B KOMITAKTHOM BHJIE COBPEMEHHOH MH(MOpMAIK U3 BCEX
BO3MOHBIX HCTOYHUKOB.

Texkymuii KOHTPOJIb TPOBOTUTCS B TEUCHHE KAKIOTO MOJIYJS, €ro HTOTOBBIC
pe3ysbTaThl CKJIAbIBAIOTCS U3 OLIEHOK IO CIETYIOLIMM BUaM KOHTPOJIBHBIX MEPOIPUSATHIA:

- PyOexHbIi1 KOHTPOJIb.

OcBoeHNe AMCUUIUIMHBI M €€ YCIEIIHOE 3aBepIICHHE Ha CTaJuH MPOMEXYTOUHOU
aTTeCTallMd BO3MOXHO TOJIBKO TIPH PETYISIPHON paboTe BO BpeMsl ceMecTpa W IUIaHOMEPHOM
NPOXOXKJICHUN TeKyllero koutposisa. Habpate pedTHHT 1o BceM MOAYNSAM B KaKIOM CEMECTpE,
OpONTH MO KWKAOMY MOIYJIIO IUIAHOBBIE KOHTPOJBHBIE MEPONPHUATHS B TEUYCHHE
HK3aMEHAIIMOHHOMN CeCCHH HEBO3MOXKHO.

Jlnst 3aBepiieHusi pabOTHl B CEMECTpPE CTYACHT JIOJDKEH BBIOJIHUTH BCE KOHTPOJBHBIC
MEpPOTPHUATHSL.

IIpome:kyTouHasi aTTrecTanMs 10 JUCIUIUIMHE TPOXOJUT B (GopMe DHK3aMeHa,
KOHTPOJIMPYIOLIETO OCBOEHHUE KIIFOUEBBIX, 0A30BBIX MOJ0KEHUH IUCIMILIMHBI, COCTaBIISIONINX
OCHOBY OCTaTOYHBIX 3HAHUI MO HEM.

MeToauKa OLEHKH 110 PEHTHHTY
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CryneHT, BBIIOJHUBIINN BCE MPETyCMOTPEHHBIE YUeOHBIM TJIAHOM 3a[aHUs U CHIAaBIINN
BCE KOHTPOJILHBIE MEPOIPHUATHS, MOTYyJaeT UTOTOBYIO OIEHKY IO JUCITUIIMHE 32 CEMECTp B
COOTBETCTBHUHU CO IIIKAJIOU:

PeiiTunr OueHka Ha IK3aMeHe
85—100 OTJINYHO
71 -84 XOPOIIO
60 — 70 YIOBJIETBOPUTEIHHO
0-59 HEYIOBJIETBOPUTEIHEHO

OneHuBanue IOUCLMIUIMHBL BeAeTcsd B cOOTBeTCTBMM C [lonokeHneM o Tekylem
KOHTpOJIE YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTectauuu ctyaeHtoB MI'TY um. H.O. baymana.

20



10. IEPEYEHb HMH®OPMAIIMOHHBIX TEXHOJOI'WH, HUCHOJIb3YEMbBIX
I1PU N3YYEHUHU ANCHUIIVINHBI, BKJIIOYASA INEPEYEHDb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHOOPMALIMOHHbBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHble TEXHOJIOTHM:

— OnextpoHHas wuH(OpManMoHHO-0OOpa3zoBatenbHas cpena MITY  um. H.D. bBaymana
o0ecrieynBaeT JOCTYN K Y4E€OHBIM IUIaHaM, pa0O4YMM MporpaMMaM IUCHUIUIMH (MOIyJei),
IporpaMMaM IpaKTHK, MIEKTPOHHBIM Y4E€OHBIM M3JaHHUSM U 3JEKTPOHHBIM 00pa3oBaTEIbHBIM
pecypcaM, yKazaHHbIM B pabouMx Iporpammax AWCLUUIUIMH (MOAYJeH), mporpammax NpaKTHUK,
(bopMHpOBaHUE IEKTPOHHOTO MOPT(HOIUO 00YYaOLIErocs, B TOM YHCIIe COXpaHEHHE ero padboT
U OLEHOK 3a 3Tu paboThl. IlpegycmoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aUMOJICHCTBUS CTYJIEHTOB M IpernojaBareleld IOCPEACTBOM TEXHOJIOIMM M CIyX0 IO
NEPEChUIKE U TOJTYYECHHUIO DJICKTPOHHBIX COOOIICHUH MEXIy MOJb30BATEIsIMH KOMITBIOTEPHOM
cetu MHTEpHET.

IIporpammHoe o0ecnieyenue:

- Hadoop, Apache Kafka, MapReduce, Spark, HBase

NupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:

- NudopmanronHo-mipaBoBas cuctema «I"apanT» http://www.garant.ru;
- HNudopmannonno-npasosas cucrema «Koncynprant [Tnrocy http://www.consultant.ru;
- Ownnaiin-6ubmmnoreka coodmecta IEEE https://ieeexplore.ieee.org/Xplore/home.jsp

IIpodeccnonanbubie 0a3bl JAHHBIX:

- https://ods.ai/ - MexxayHapo1HOE COO0IIECTBO, 00BEAUHSIONICE CICIIUATICTOB,
HcclieioBaTesIell 1 HHKEHEePOB, CBsi3aHHbIX ¢ Data Science

- https://opentalks.ai/ - Benyias He3aBuCHUMast OTKPbITask KOH(EPEHIIUS 110 UCKYCCTBEHHO-
My MHTEJIEKTY B Poccun

- http://airussia.online/#titul - Kapra rckyccTBEHHOTO HHTEIICKTa

- https://aireport.ru/ - Anpmanax "VIcKycCTBEHHBII HHTEIUIEKT" — 3TO peryNspHbIA cO0p-
HHK aHATUTHYECKHX MATEPUAaJIOB M0 OTPACIH UCKYCCTBEHHOTO UHTeIUIeKTa B Poccuu u mupe

- https://ict. moscow/projects/ai/ - ba3a 3unanuii mo M1

- https://www.kaggle.com/ - CoobmiectBo o MW u mammaaOMy 00y4deHnto/ OTKpBITHIE
Ha0OpHI TaHHBIX

- http://raai.org/ - Poccuiickas accoruanus KCKyCCTBEHHOTO MHTEIIIIEKTa

- https://rparussia.ru/ai/ - [Toptan 0 poOOTH3AIMK U HCKYCCTBEHHOM HHTEJUIEKTE

- http://datamonkey.pro/ - Mudopmarmonusiii mopran mo uzyuenuio SQL u Excel s
aHaJIN3a JaHHBIX

- https://dzone.com/ - caiit, mocBsEHHBII Borpocam pazpadbotku [10

- https://habr.com/ - HoBocTHoii mopTan B odiactu UT-TexHomornit

- http://www.thg.ru/software/ - mopran mo KOMITBIOTEPHBIM TEXHOIOTUSIM

- http://citforum.ru/ - TTopran mo HHMOPMATMOHHBIM TEXHOJIOTUSAM C OHJIAHH-OMOINOTEKON
- https://xakep.ru/ - [TopTai Mo KOMITEIOTEPHOM OE30MACHOCTH

- https://www.it-world.ru/ - Mup uHOpMAIIMOHHBIX TEXHOIOTHIt

- http://datareview.info/ - [Toptan no nHGOPMAMOHHBIM TEXHOJIOTUAM

- https://yandexdataschool.ru/ - I1Tkosa aHau3a JaHHBIX

- http://data.gov.ru/ - [TopTan OTKpBITHIX AaHHBIX PD

- https://hubofdata.ru/dataset - [TakeTbl OTKpPBITHIX JAHHBIX
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- https://stepik.org/ - oOpa3oBarenpHas OHIaHH-TLIATGOPMA 110 HHPOPMAMOHHBIM TEXHO-
JIOTUsSIM

https://cyberleninka.ru/ - HayuHast anekTpoHHas OMOIHOTEKA

- https://scholar.google.com/ - Akanemus Google

- https://ieeexplore.ieee.org/Xplore/home.jsp - Onnaiin-6u6auoreka coobiiectsa IEEE

- https://proglib.io/p/top-30-resursov-s-dannymi-dlya-mashinnogo-obucheniya-2022-03-31
- KOJUICKIIUN JaHHBIX.

- https://dzen.ru/media/machinelearning/spisok-potriasaiuscih-freimvorkov-bibliotek-i-
programmnogo-obespecheniia-dlia-mashinnogo-obucheniia-po-iazykam-
62690d815790984317b42212 - OcHoBHbIC HPEUMBOPKH IS 1I€IeH MATMHHOTO OOYUSHHS U HC-
KYCCTBECHHOI'O MHTCJIJICKTA

- https://vc.ru/u/1167333-yuriy-katser/457844-spisok-materialov-i-keysov-primeneniya-
ml-i-ds-v-promyshlennosti - Criucox mMatepraaoB u keiicoB npumeHenns ML u DS B ripoMmbiiir-
JICHHOCTH

- https://developing-andesaurus-ebc.notion.site/ - Kkypchl 1 MaTepPHAIIBI 10 HCKYCCTBEHHOMY
HHTCILICKTY
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11. OMACAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM
JJIAA U3YUYEHUSA JUCHUITVINHBI

Hepequb MaTCprAJIbHO-TCXHUYCCKOI'O oOecreycHus JUCHUITIINHBI

Ne,

w/n Bun 3ansaruit Bua v HamMeHOBaHUE 000PY/10BAHUS

1 | Jlekuuu CHEIHAIEHO 000PYI0OBaHHBIC ayUTOPHH C
MYJIbTUMEAUMHBIMU CPEACTBAMHU, CPEICTBAMU
3BYKOBOCHPOU3BEACHUS U UMEIOIIMMHU BBIXOJI B CETh
HuTepHeT; moMeleHus A IPOBEACHUS ayIUTOPHBIX
3aHATHUN, 000pPYIOBAaHHBIC YUeOHON MEOEIBIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMH C AOCTYIIOM K 06a3am
JAHHBIX U ceTh HTepHEeT; CTyIun; KOMIIbIOTEPHBIE
KJIACCBI.

2 | CemunHapbl CIEIHAILHO 000PYI0OBaHHBIC ayUTOPHH C
MYJIbTUMEAUMHBIMU CPEACTBAMHU, CPEICTBAMU
3BYKOBOCIIPOU3BEICHUS M HMCIOIIUMH BBIXOJI B CETh
HuTepHeT; moMeleHus A7 IPOBEACHUS ayIUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIBIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMH C AOCTYIIOM K 06a3am
JTAHHBIX U ceTU MHTEepHET; CTYINN; KOMITBIOTEPHBIC
KJIACCBI.

3 | JJabopaTtopHbie paboThI CHEeHAIbHO 000PYIOBAaHHBIE aAYTUTOPHH C
MYJIbTUMEAUMHBIMU CPEICTBAMH, CPEJICTBAMU
3BYKOBOCHPOU3IBCACHHUA U UMCIOLIIMMU BbIXO/ B CCTh
WHTepHeT; noMeIieHus Aj1sl IPOBEICHUS ay JUTOPHBIX
3aHATHI, 000pyJOBaHHBIC y4eOHOI MeOEIbI0; Ay AUTOPUHN
OCHAIIIEHHbIE KOMITBIOTEPAMU C JJOCTYIIOM K 06a3am
JaHHBIX U CCTHU I/IHTCpHeT; CTyauHn; KOMIIbIOTCPHBIC
KJIACCBI.

4 | CamocrosiTenbHas pabota | OubnuoTeka, uMerolas padoure MecTa JUIsl CTY/I€HTOB;
BBICTAaBOYHBIE 3aJIbI; ayIUTOPUH, OCHAIIEHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTH MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBIIIOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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