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Pabouas nmporpamMma AUCHUIUIMHBL pa3paboTaHa B cOOTBETCTBHM ¢ DenepanbHbIM rocyaap-

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

mpoTokoJ oT 25.05.2023  Neo 22

Pabouas mporpamma ogo6pena Ha 3acenanuu kadeapsl BCT nporokon ot 10.05.2023 Ne 8
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Havansauk MO H.P. bynrakosa
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1. INTAHUPYEMBIE PE3VJIBTATbBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C INIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN NPOT'PAMMBI

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

[IporpamMma pa3paboTraHa B COOTBETCTBUHU C:

» denepanbHBIM TOCYIAPCTBEHHBIM 00pa3zoBaTelbHbIM cTangapToM (PI'OC 3++) mo
HaNpaBJICHUIO  MOATOTOBKM  (ypoBeHb  OakamaBpmara): 09.03.01 «Mudpopmaruka u
BBIUMCIIUTENIbHAS TEXHUKAY,

* OcHOBHOI mpodeccuoHaTbHONH 00pa30BaTEIbHON MPOrpaMMON IO HAINpaBIICHUIO
noarotoBku 09.03.01 «MHpopMaTHKa ¥ BEIYUCTUTEIbHAS TEXHUKAY,

* Yuebubm ranom MI'TY um. H.D. baymana no nanpasnenuto nmoarorosku 09.03.01
«MHdopmaTrka 1 BHIYUCIUTEIbHAS 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 xomnereHuuun Doby
110 ®FOC 3++ PMYJINPOBKA KOMIETEHIIMU
Ob6menpodeccnoHaabHbIe KOMIIETEHITUN
OITK-10 Crioco0OeH aHaIM3UPOBaTh, Pa3padaThIBaTh, BHEAPSATH U BHIIOIHSTH
(09.03.01) OpFaHI/ISaLlI/IOHHO-TeXHI/I‘levCKI/Ie 1 YKOHOMHUYECKHE MTPOIIECCHI C
MPUMEHEHHEM TEXHOJIOTHIA U CUCTEM MCKYCCTBEHHOTO MHTEJUICKTA
IIpodeccnoHaIbHBIE KOMIIETCHIIUH
I1K-3
(09.03.01/05 Crnocob6eH knaccuuuupoBaTh U UACHTU(HUIIUPOBATH 33/1a4U
CHCTeMbL HCKYCCTBEHHOT'O MHTEIIJIEKTA, BBIOMPATh aJIeKBaTHBIE METOIBI U
HCKYCCTBEHHOTO WHCTPYMCHTAIILHBIC CPEIICTBA PEIICHUS 3a1a9 UCKYCCTBEHHOTO
WHTEJIJICKTA) HHTeILIeKTa
IK-7
(09.03.01/05
CrHeTeMbL CnocoOeH UCToIb30BaTh HHCTPYMEHTAIbHBIE CPEICTBA JUISl pEIIeHUs
3a]1a4 MallMHHOTO 00y4eHus
HCKYCCTBEHHOTO
VHTEJUJIEKTA)
[1K-9
(09.03.01/05
CrCTeMbL Crnioco0eH ocymecTBIATh COOp U MOATOTOBKY JAHHBIX TSl CHCTEM
HCKYCCTBEHHOTO HUCKYCCTBEHHOT'O WHTEIIJICKTA
WHTEJIJICKTA)
[1K-10
(09.03.01/05
CucreMsl Crnioco0eH pa3pabaThiBaTh CUCTEMBI aHATN3a OOBIINX JAHHBIX
HCKYCCTBEHHOTO
VHTEJUJICKTA)

Jlns kaTeropuil «3HaTh, YMETb, BIAJETh» IUIAHUPYETCS JOCTHM)KEHUE pE3yJIbTaTOB
oOyuennss (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIag B (OPMHUpPOBAHHE
KOMITETCHIINK,  TPEIYCMOTPEHHBIX  OCHOBHOH  mpodeccHoHaIbHOW  00pa3oBaTelbHON
IPOrpaMMoit (Tabm. 1).



Tadauna 1. Uaaukatopsl 1OCTUKEHUS KOMIIETCHIINT
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2
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Komnerennusi: kox mo ®I'OC
3++, popmyanpoBka

Nuaukaropsbl

@®opMbI U METOAbI 00YUYEeHHU S,
cnocodcTByomue GOpMUPOBAHUIO U PA3BUTHIO
KOMIIeTeHIIHH

OIIK-10

(09.03.01)

CrniocobeH aHaIM3UpOBAaTh,
pa3pabathiBaTh, BHEAPATD U
BBIIIOJHATh OpraHU3allMOHHO-
TEXHUYECKHE K IKOHOMHYIECKHE
MPOILIECCHI C MPUMEHEHUEM
TEXHOJIOTHI U CUCTEM
HCKYCCTBEHHOT'O MHTEIUICKTA

3HATD

- PBIHOK MH(OPMAIIMOHHBIX CUCTEM U UH()OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, aBTOMATU3UPYIOIIHX
OpPraHMU3alMOHHO-TEXHUYECKHUE U SIKOHOMUYECKHE ITPOLIECCHI

- criocoObl MOJICIMPOBAHUS M TOCTPOSHHSI OPTaHU3alMOHHO-
TEXHUUYECKUX U SKOHOMHUYECKHUX MPOLIECCOB C UCIIOJIB30BAHUEM
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH M CUCTEM
HCKYCCTBEHHOI'O MHTEJIEKTa

YMETb

- BBIOMPATh pallMOHaIbHbIE PELICHUs B 00JIACTH
MH(GOPMAIMOHHBIX TEXHOJIOTHI U CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTA IIPU IIOCTPOCHUH OPTaHU3alMOHHO- TEXHUYECKUX U
SKOHOMHUYECKHX IIPOLIECCOB

- pa3pabaTbIBaTh U BHEJPSTh OPraHU3alMOHHO-TEXHUYECKUE U
SKOHOMMYECKHE MPOIECCHI C TPUMEHEHNEM UH(POPMALIMOHHBIX
TEXHOJIOTUM U CUCTEM UCKYCCTBEHHOI'O MHTEILIEKTA

®opmbl 00yUeHUst:

®dpoHTagbHas U TPYIIoBas (GOPMBI.
MeTtoabl 00y4enus:

CrnosecHblit Mmetog 00ydenus (Jlexiun)
Metop! npakTuueckoi paboTsl (CeMuHaphbl)
Hao0mronenue u UcciienoBareibCKUA METO/T
(JIabopatopnbie paboThI)

Mertoa npo6seMHOT0
o0yuenus(CamocrosTenbHas padoTa)
AKTHBHbIE 1 HHTEPAKTHBHbIE METObI
o0yueHus:

o0CyXKJeHHe MPAaKTUIECKUX MTPUMEPOB Ha
JIEKIHUSIX U CEMUHApax

I1K-3

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

3HATH

- METOJIbI cOOpa 1 00001IeHNs HHPOPMALTUK O TIPOOIEMHOM
00JIaCTH IyTEM OIpOca SKCIEPTOB, UCXOAHBIX JaHHBIX O

(G YHKIIMOHUPOBAHUH TTPOOJIEMHOM M MPEeIMETHOM 00IacTei,
JOKYMEHTUPOBAaHHBIX HCTOYHUKOB 3HAHMIA, a TAaKXKe
dhopmupoBanus TpeOOBAHUN K CHCTEME UCKYCCTBEHHOTO
MHTEIUIeKTa

YMETb

- OCYIIECTBIIATH cOOp M 06001IeHre HHPOPMALIUU O TIPOOIEMHOM
00JTaCTH ITyTEeM OITpOca IKCIIEPTOB, UCXOAHBIX JTaHHBIX O
(YHKIIMOHMPOBAHUH NPOOJIEMHON 00JIACTH,

®opMbI 00yUeHHA:

®poHTaNbHas ¥ rpymIoBas GopMel.
Metoab! 00yueHus:

CrnosecHblit MeTo 00ydenus (Jlexiun)
Mertoap! npakTHueckoi paboTsl (CeMuHAPHI)
Hao0mronenne u UccienoBaTenbCKUA METOT
(JTaGopaTopHbie paboThI)

Mertoxa npo6seMHOTO
obyuenusi(CaMmocTosiTenbHas padboTa)
AKTHBHbIE H HHTEPAKTHBHbIE METO/bI
o0yueHus:
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JOKYMEHTUPOBAaHHBIX HCTOYHUKOB 3HAHHIA, a TAKXKe
(dbopmupoBaTh TpeOOBAaHUS K CUCTEME UCKYCCTBEHHOTO
MHTEIUICKTa

- OCYIIECTBIIATH COOP MCXOTHON MH(POPMALIIH C
WCIOJIH30BAHNEM IIAT(GOPM JaHHBIX (0OJAUYHBIX U
BHYTPUKOPIOPATHUBHBIX )

00CyXJIeHUE MTPAKTHYECKUX PUMEPOB HA
JEKLHAX ¥ CeMUHapax

I1K-7

(09.03.01/05 Cucremsr
HCKYCCTBEHHOT'O MHTEIICKTA)
Cnoco0OeH HCIoIb30BaTh
WHCTPYMEHTAJIBHBIE CPEIICTBA IS
pelIeHUs 3a/1a4 MAITUHHOTO
oOyueHus

3HATDH

- (hyHKIIMOHATBHBIE BO3MOYKHOCTH COBPEMEHHBIX
MHCTPYMEHTAJILHBIX CPEJCTB M CUCTEM MPOrPaMMUPOBAHUS B
00JIacTH CO3AaHUsI MOJIETICH U METOI0B MAITMHHOTO 00Yy4eHUs
- PUHIIMITBI TTPOBEJACHHS MAIIIMHHOTO SKCIIEPUMEHTA, IPOOJISMBI
nepeoOyueHus 1 HeT0OOydIeHUsI MOJIETH, TPeOOBaHUS K
oOyuarolieil, TeCTOBOW 1 BaIHMIAIIMOHHON BBIOOpKAM ISt
pelICHUs 3a/1a4 aHaIM3a JAaHHBIX U MAIIMHHOTO O0y4YeHUS

- IPUHLIMIIBI TOCTPOEHUS CUCTEM UCKYCCTBEHHOTO MHTEIIEKTA,
METO/bI ¥ TTOAXObI K INIAHUPOBAHUIO U PEATH3AIINU ITPOCKTOB
10 CO3JaHUI0 CUCTEM MCKYCCTBEHHOTO MHTEIJIEKTA C
MMPUMEHEHUEM MAIIMHHOTO 00y4YeHUs

- METOJ0JIOTHIO ITPOBEACHUS MAaCCOBO MapallIeTbHbBIX
BBIYUCIICHHUH JIJI1 YCKOPEHUS MAITMHHOTO O0y4ueHus (¢
ucrnons3oBanueM GPU)

- IPUHIIMIIBI PAOOTHI paCIIPEICIICHHBIX KJIACTEPHBIX CUCTEM
YMETbH

- MPUMEHSTH COBPEMEHHBIC HHCTPYMEHTAJIbHBIC CPEJICTBA U
CUCTEMBI IPOTPaAaMMHUPOBAHUS AJIs Pa3pabOTKH MoJienei
MalIMHHOTO 00y4YeHus

- IJTAHUPOBATH U BBIMIOJIHATH MAIIMHHBIE SKCTIEPUMEHTHI,
OIICHUBATh TOYHOCTh U KaY€CTBO MTOCTPOCHHBIX MOJICIICH

- pemaTh 3aJ1a4M MO BBIITOJIHEHUIO KOJUIEKTUBHON MTPOEKTHOM
NEeSATEeTLHOCTH IS CO3/IaHMs, TTOJICPKKU U UCTIOIH30BaAHUS
CHUCTEMBbI HCKYCCTBEHHOT'O MHTEJUIEKTA C MPUMEHEHUEM

®opmbl 00yUeHHs:

®dpoHTANEHAS U TPYIITIOBas (OPMBI.
Metoabl 00y4enus:

CrnoBecHblit MeTo o0yderHwus (JIekiun)
MeTtosl mpakTudeckoi padotsl (CeMUHapHhI)
Haomronenue u McciieqoBareiibCKAil METOL
(JTaboparopHbie pabOTHI)

Meroa npo6seMHOT0
oOyuenusi(CamocrosiTenbHas paboTa)
AKTHBHBIE 1 HHTEPAKTHBHbIE METObI
o0yueHus:

00CYyXKJIeHHE MPAKTHICCKUX TPUMEPOB HA
TIEKIUSAX U CEMUHApax




2

MAalllMHHOTI'O 06yqumI 1 MaCCOBO IapalICIIbHBIX BBIUHMCIICHU N
JUISL YCKOPEHUSI MAIlIMHHOTO O0y4YeHUS

- paboTaTh ¢ pacrnpeeIeHHON KIIACTEPHON CHCTEMO Mpu
CO3J]aHUH, IOJIJIEPKKE U UCIIOJIb30BAHUU CUCTEM
HWCKYCCTBEHHOTO MHTEJUICKTA

I1K-9

(09.03.01/05 Cuctembl
HCKYCCTBEHHOI'O MHTEIIJIEKTA)
CriocoGeH ocyIIecTBIATh cOOp U
MOJTOTOBKY JTaHHBIX JJISI CUCTEM
UCKYCCTBEHHOT'O MHTEJICKTA

3HATD

- BUJIbI IIPEICTABJICHUS JaHHBIX, METO/Ibl TIOMCKA U ApCUHTa
JTAaHHBIX

- ypoBHU npenctaBienus qanusix (ODS, DDL, cemanTHueckuii
CJIOM, MOJIEJIb JJAHHBIX )

- OCHOBHbBIE€ HHCTPYMEHTBI, OMOIMOTeKH U TexHojaoruu Data
Science

- METO/Ibl PEAYKLIUU Pa3MEPHOCTH 3JIEMEHTOB Ha0opa JaHHbIX U
WX MPEIBAPUTEILHON CTATUCTHYECKOW 00pabOTKH, pa3METKH
CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX JaHHBIX

- METO/1bI IJIAHUPOBAHHUS BBIUHUCIUTENBHOTO 3KCIIEPUMEHTA,
(bopmupoBaHus 00y4aroiei 1 KOHTPOJIbHON BBIOOPOK

YMETb

- OTZAEJATH JOCTOBEPHBIE HCTOUYHUKHU JAHHBIX OT COMHUTEINIBHBIX,
OCYILIECTBIIATh KPUTHUECKUX OTOOP JAaHHBIX, IPOBEPSTH UX HA
LIEJIOCTHOCTh U HEMPOTUBOPEUYNBOCTh

- HCII0JIb30BaTh HHCTPYMEHTHI, OMOIMOTEKN U TexHoJoruu Data
Science /1 mOMCKa JaHHBIX B OTKPBITHIX UCTOYHUKAX,
CHeIHaTN3UPOBAHHBIX OMOINOTEKaX, PEIO3UTOPUIX U apXUBax
- BBISIBJIATH M UCKITIOYATh U3 MacCUBA IaHHBIX OIIMOOYHbIE
JTAaHHBIE ¥ BRIOPOCHI

- BBIJICIISATH BXOJIHBIE U BBIXO/IHBIE IEPEMEHHBIE C LIETIBIO
WCIOJIb30BAaHUS MTPEIUKTUBHBIX MOJENEe

- OCYILIECTBIIATH Pa3METKY CTPYKTYPHUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX JTaHHBIX

- ICIOJIb30BaTh HHCTPYMEHTHI, OMOIMOTEKH U TexHoJoruu Data

®opmMbI 00yUeHUsI:

®poHTanbHas ¥ rpynnoBas GopMsl.
MeTtoanbl 00yueHus:

CrnosecHblit Mmetog 00ydenus (Jlexiun)
Metop! pakTudeckoi pabotsl (CeMUHaphI)
HaGmronenue u VccnenoBaTenbCkuii METO
(JIabopatopHbie paboThI)

Metoa npobieMHOro
o0yuenus(CamocrosTenbHas paboTa)
AKTHBHbIE H HHTEPAKTHBHbIE METO/IbI
o0y4yeHus:

00CyX/IeHUE MMPAKTHYECKUX MPUMEPOB Ha
JIEKIHSIX ¥ CEMUHapax
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Science A MOATOTOBKH U Pa3METKU CTPYKTYPHPOBAHHBIX U
HECTPYKTYPHUPOBAHHBIX JaHHBIX JIJISI MAITUHHOTO O0YYCHHS

- HCIIOJIB30BATh METOJIbI ¥ TEXHOJIOTHH MaCcCOBO MapauIeIbHOM
00pabOTKH M aHAJIM3a JAHHBIX

[1K-10

(09.03.01/05 Cucrembr
HCKYCCTBEHHOT'O MHTEIICKTA)
Crnocoben pa3pabaTbiBaTh
CHCTEMbI aHaJi3a OOJIBIINX
TAHHBIX

3HATH

- 00IIeIOCTYIHBIE PETIO3UTOPHH U CTIIEHUAIN3UPOBAHHBIC
OMOIMOTEKH, CoiepIKaIe HAOOPhI OOJIBIINX JAHHBIX

- MpUHLUIBL paboThl 3K0ocucTeMbl Hadoop, dpeiimBopka SPARK
- YCTpOiicTBO MHTEP(PEcOB MEX Ty pensioHHbIME SQL-
XpaHWJIMIAMHU JaHHBIX U HepeasuoHHbIME NoSQL-
XpaHWJIUIIAMU JaHHBIX

- IPEIMETHO-OPHUCHTUPOBAHHEBIC SI3BIKU

- IPUHIIUIIBI ¥ METOBI aHaNIM3a OOJBIINX JAHHBIX, BKIIOYAs
crerpUKaIIU U CTAaHJAPTU3AMNI0 METaJaHHBIX

- YCTPOMCTBO M MPUHIHUIIBI pabOTHI CUCTEM 00paOOTKH U aHAIH3a
6oabmux MaccuBoB JaHHbIX (SQL, NoSQL, Hadoop, ETL)

- APXUTEKTYPY U MPUHIIUIBI PAOOTHI IPOMBIIUICHHBIX PEIICHUH,
CO3/IaHHBIX HAa OCHOBE MCKYCCTBEHHOT'O MHTEJUIEKTA

- METO/IbI ¥ TEXHOJIOTUU MAITUHHOTO 00Y4YeHUS Ha OOIBIINX
TTAaHHBIX

YMETb

- HaCTpaWBaTh U ONITHMHU3UPOBATH KOHPHUTYPAITUIO
MPOrPaMMHOTO | alMapaTHOro 00eCnedeHus C b0
WHTETpaIy OOJIBITUX JaHHBIX

- pa3zpabarbIBaTh MpOrpaMMHOE 00eCTieYeHHe Ik OUUCTKH U
BaJIMJIAIIMNA HA0OPOB OOJIBIINX JTAHHBIX

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

- HCTIOJIb30BaTh MMHBI JaHHBIX (Apache Kafka)

- HCITOJIB30BATh SI3BIKH 3aIPOCOB, B TOM YHCIIC HEPESITUOHHBIX,
JUTSI IOJUIEPKKU PA3JIMYHbBIX TUIOB JIAaHHBIX (Harpumep, XML,

®opMbl 00yUeHHS:

@dpoHTaNbHAS U TPYIIIOBast GOPMBI.
Metoabl 00y4enus:

CrnoBecHblit MeTo o0yderHwus (JIekiun)
MeTtosl pakTudeckoi padotsl (CeMUHapHhI)
Haomronenue u McciieqoBareiibCKAil METOL
(JTabopatopHbie pabOTHI)

Meton npobseMHOro
oOyuenusi(CamocrosiTenbHas padboTa)
AKTHBHBIE 1 HHTEPAKTHBHbIE METO/AbI
o0yueHus:

00CYyXKJIeHHE MPAKTUICCKUX TPUMEPOB HA
TIEKIUSAX U CEMUHApax




2

RDF, JSON, mynbTuMeua) u ornepanuii ¢ 0OJbIIMMHA JaHHBIMU
(HanmpuMep, MaTPUIHBIC OTIEPALTIH )

- pa3zpabarbIBaTh MPOrpaMMHOE 00ECTICUCHHE JJIs aHAIH3a
OO0JIBIINX TaHHBIX

- pa3pabaTbIBaTh MPOrPaMMHBIE U TEXHHUECKUE CPENICTBA
BHU3yaIM3aluu OONbIINX JaHHBIX U PE3YJIbTATOB UX aHAIN3a
- HCIIOJIB30BaTh CUCTEMBI 00PaOOTKH 1 aHAIM3a OOJBIIHX
MaccuBoB 1aHHbIX (SQL, NoSQL, Hadoop, ETL mpoueccsr u
UHCTPYMEHTBHI)

- HcnoJb30BaTh TexHojoruu Data Science u BigData B
pa3paboTKe A pelIeHUs MPAKTHUECKUX 3a71a4
MIPOMBIIIJICHHOCTH

- OIIUCBIBATH U YIIPABIISITh KAYECTBOM H JJOCTOBEPHOCTHIO
OOJIBIINX TaHHBIX




2. MECTO JUCOMIIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMbI

HucuuruimHa BxomuT B Omok bl «/luctmmmunasl  (Momynm)» 0Opa3oBaTebHOM
nporpammbl  OakanaBpuata mo HamparieHuio 09.03.01 «MudbopmaTtnka u BbIYHUCIUTEIbHAS
TEXHHUKa.

W3ydyeHue AMCHUIIMHBI TpEANOJaraeT IMpelIBapUTEIbHOE OCBOCHUE CIIEAYIONIUX
JUCITUIUIMH y4eOHOTO TUIaHa!

- ba3ml jaHHEIX,

- Ocnossl DevOps u DataOps.

OcBoeHHe JaHHOW TUCIHUIUIMHBI HEOOXOAMMO KakK MpeALIeCTBYIONIee i CIASAYIOIINX
JUCLUTUTMH 00pa30BaTebHON MPOTrPAMMBI:

- Meroabl MaIMHHOTO O0Y4EHUS;

- Metoapl r1y00KOTr0 00y4eHus;

- Texnomoruu MLOps.

OcBoenne yueOHOM MUCHMUIUIMHBI CBA3aHO ¢ (POPMHPOBAHHUEM KOMIETEHIMH C y4eTOM
matpunibl komnerenuuid OIIOIl nns wampaBnenus (ypoBeHb OakanaBpuara): 09.03.01
WNupopmaruka v BEIUUCIUTEIbHAS TEXHUKA.
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3. OBBEM JJUCIUIIJINHBbI

O6mmii o0BeM IUCHUIUIMHBI COCTaBJISIET S 3a4eTHBIX eauHul; (3.e.), 180
aKaJEMUYECKUX 4acoB (135 aCTPOHOMHUYECKUX 4acoB). B TOM qyucie:
1 cemectp — 5 3.e. (180 ax.u.).

Ta6auna 2. O0pEM TUCIMIUTMHEI 110 BUJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX 9acax)

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

1
O0beM TUCIUTUINHBI 180 180
AyautopHasi pabora* 68 68
Jlexmun (JI) 34 34
Cemunapsl (C) 17 17
JlaGopaTtopHusie 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 camocTosTeNbHOM paboTel | 61.75 61.75
Buja npoMeKyTOYHOM aTTecTalnu IK3aMeH

*B TOM 4yHcCIe, B (popMe MPAKTUIECKOW OATOTOBKH
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4. COJEPXKAHUE JUCHUIJINHBI, CTPYKTYPUPOBAHHOE 11O MOJYJSAM YYEBHOW JUCIHUIIIUHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIN ACTPOHOMUNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHSITUI

Tabauua 3. Conep:xaHue TUCIUILUIUHbBI

Buael 3anaruii*, yacel Komnerenuuu, Tekyluii KOHTPOJIbL Pe3yJIbTATOB 00y4eHHus
3aKpenieHHbIe 32 Banast
Ne n/m Tema (HazBanue) Moay.Is o
( ) mony J C JIP CP | Temoii (kox mo ®I'OC Cpox DopmbI (Mun/
3++) (exess) MAaKCc)
1 cemectp
1 Mertosl cOopa 1 IpeBapUTEIbHON 18 10 12 43 OIIK-10, IIK-3, TIK-7, 9 PyGesxHbII KOHTPOIB 21/35
00pabOTKN JaHHBIX I1K-9, I1IK-10
HUTOIO: 21/35
OIIK-10, ITK-3, TIK-7, PyGesxHbII KOHTPOIB 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. OcHoBHbIE onpeenenus. [IpuHIMIbI 1 METO/IBI aHATTN3a
OO0JIBIINX TaHHBIX, BKIIIOYAsl crielu(UKaIUK U CTaHIapTU3AIIIO
METaIaHHbIX. MEeTObl pelyKIIMU pa3MEPHOCTH IEMEHTOB Ha0Opa JaHHbIX
11 |Hmx MIpe/IBAPUTENIbHOI CTaTUCTUUECKON 00pabOTKH, pa3METKH 4
CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX JAHHBIX. METOIBI
IUTAHUPOBAHUS BBIYUCIUTEIBHOTO IKCIIEPUMEHTa, (POPMUPOBAHUS
oOyuaroleit 1 KOHTPOJIBHOU BEIOOPOK, OUYHMCTKA U BAIH AU HAOOPOB
OO0JIBIINX TaHHBIX
12 S3bIKH 3aTTPOCOB IS TOJIEPKKHU Pa3IMUHbIX TUIOB naHHbIX (XML, RDF, 4
' JSON, mynbTMeana) u onepaiyii ¢ G0IbIIMMH JaHHBIMU
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 nHTEPPEICOB MEX Ty persIuOHHBIME SQL-XpaHuauimaMu 2
' JaHHBIX U HepenssunoHHbIMU NoSQL-XpaHunumamm 1aHHbIX
Bune! npeacraBneHus 1aHHbBIX, METOABI TOUCKA U TAPCUHTA TAHHBIX.
1.5 | ypoBHu npeacrasnenus aanubix (ODS, DDL, cemanTuueckuii cioi, 4
MOJICITb JTAHHBIX )
Cemunapsbl 10
Cl1 VY CTpoiCTBO M MPUHIMITEL Pa0OTHI CUCTEM 00PaOOTKU M aHANIK3a OOIBIINX 5
MacCHBOB JIaHHBIX
C1.2 | SI3pIku 3ampOCOB JIJIsl MOICPIKKU PA3IUYHBIX TUTIOB 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 padoTa 43
CP1.1 | IIpopaboTka yueOHOTO MaTepHaia JEKIIHi 2.25
CP1.2 | [loaroroBka K ceMHHapam 1.25
CP1.3 | [loaroroBka k 1abopaTopHbIM paboTaMm 4
CP1.4 | TloaroroBka K py0e:KkHOMY KOHTPOJIIO 3
CP1.5 | Ipyrue Buabl CaMOCTOSITENIBHON pabOThI 32.5
2 YrpaBrieHue TaHHBIMH
Jlexuun 16
2.1 | TIlorokoBas obpaboTka nanHbIx (data streaming, event processing). 4
2.2 | YrpaBiieHHe 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 TaHHBIX 4
C2.1 | YopaBieHue Ka4eCTBOM U JJOCTOBEPHOCTHIO OOJIBIITNX JTAHHBIX 3
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JlaGopaTopHble paGoThI 5

JIP2.1 | Pa3BepThIBaHME YaCTHOTO O0JIAYHOTO XPAHWIMIIA 3)

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 JUCUUIUIHHEL [Pa3aen 7 Paboueit mporpaMMbl AUCIUTUINHBI .

[Tepeuens pecypcoB cetu «HTEpHET», pEKOMEHAYEMBIX IJI CAMOCTOSTENIbHON paboThI
IPU OCBOCHHUH JUCIHILTUHBI [Paznen 8§ Pabodeii mporpaMMbl TUCITUTUIAHEI .
Metoauueckue ykazaHus A OOy4yaroUMXcs MO OCBOCHHIO AUCHUILIMHBL [Paznen 9
Paboueit nporpaMMbl JUCITUTIIINHBI].

[Tepeuenr MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIB3YEMBIX MPU U3yUYEHUU JTUCHUILIUHBI,
BKIIIOYasi IEpPEeUeHb MPOrPaMMHOTO oOecredeHus, HWH()OPMAIMOHHBIX CIPABOYHBIX
cucteM u TnpodeccMoHaNbHBIX 0a3 maHHBIX [Pasgenm 10 PaGoueld mporpamMmbl
JTACITUILINHEI |.

CTyneHThl MONYyYalOT JOCTYN K YKa3aHHBIM MaTepuallaM HaudHas C IEepPBOTO 3aHATHS IO
mucuuiuimae, B coorseTcTBru ¢ OITOIL
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6. ®OHJ OLEHOYHBIX CPEJICTB JUIi NPOBEJIEHHMS TEKYLIETO
KOHTPOJISI U MPOMEKYTOYHOIl ATTECTALUMH CTYAEHTOB MO
JTUCHUIJIMHE

®onx  omeHouHbix cpenctB  (POC) mmsg TpoBeneHHs] TEKYHIEro KOHTPOJSl U
OPOMEXYTOUYHOW aTTeCTAllMM OOydYalomMXCsl 10 JUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM STanoB UX (OPMUPOBAHUS B MPOIECCE OCBOCHUS 00pa3oBaTelIbHOM
nporpammel  (pazgen 1). ®OC obecrieunBacT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yJbTaTOB 00YUYEeHHUsI, 3alNIAaHUPOBAHHBIX JJIs1 JUCIUILTHHBIL.

@®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, OMMCAHUE KAl OLICHUBAHMUS,

— THUNOBBIE KOHTPOJBHBIC 33aHUS WM WHBIC MaTepUalbl, HEOOXOJIUMBIC IS OIICHKH 3HAHHIA,
YMEHUH, BIIaJIcCHUN U (WJIK) OMBITa ACATEIBHOCTH, XapaKTePU3YIOIIKe dTaIlbl (POPMUPOBAHUS
KOMIIETEHIIUI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHONU MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEICNAIOIINE MPOLEIypbl OLICHUBAHUS 3HAHUM, YMEHMUH,
BIAJCHUNW U (WUJM) OMbITa JEATEIBHOCTH, XapaKTepU3YIOIIMX dTanbl (HopMupoBaHUs
KOMIIETCHIINH.

KoHTposib ocBoeHUS AUCUMILIMHBI MPOU3BOAUTCSA B cOOTBETCTBUM C [lojoxeHuem o
TEKYIIEM KOHTpPOJIE YCIEBAEMOCTH M IPOMEXYTOUYHOM arrectauuu cryneHtoB MI'TY um. H.O.
baymana.

OOC siBRsieTCs MPUIIOKEHUEM K JIaHHOM paboueii mporpaMMe AUCIUILTHHBL
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7. IEPEYEHb YYEBHOH JIMTEPATYPbBI W JOHNOJHHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX JIJIS1 OCBOEHUA JTUCIIUIIJIMHBI

Juteparypa

1. Vaiir T. Hadoop: ITogpo6uoe pykoBoactBo. — CII6.: ITutep, 2013. — 672 c.: 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 MamuHHOTrO 00ydeHus / nep. ¢ anmt. A. A. CiuHKkuHA. —
M.: IMK Ilpecc, 2022. — 306 c.: u.

4.,  COop nanHbIX 1 xpanenue. budmmoreka Coepbanka., 2017

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

6. IlocrpensumoHHBIE XpaHUIHUINA TaHHBIX Y4eOHoe nocobue / [Tapdenos FO.I1.

JIOnIOJTHUTEIbHBIE MAaTePHAIIBI

7. Jxomwu, Ilpatuk. UckyccTBeHHBIH MHTEIUIEKT ¢ puMmepamu Ha Python. : Ilep. ¢
anriL. - CIIO6. : OO0 "Iuanektuka", 2019. - 448 c. - [1apan. TUT. anrm.

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

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

10. TI'puropseB lO. A., ITnyrenxko A. /1., Ilmyxuuxosa O. }O. Pensuuonnble 6a3bl
nmaHHbIX ¥ cucteMbl NOSQL : yue6. mocobue / ['puropres 10. A., Ilnyrenko 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. : ui. - bubnworp.: c. 417-420. - ISBN 978-5-93493-308-2.

11. PacnpeneneHHsle 0a3bl U XpaHWIMIIA JaHHBIX : yueOHoe mocobue / A.M. Mapa-
canoB, H.II. Anocosa, O.0. bopoaun, E.C. I'aBpminos. — Mocksa : UHTYUT, 2016. — 254 c.
— Tekcr : snexTpoHHBIN // DnexkTpoHHO-OMOMMoTeyHas cucrema «Jlanp» : [caift]. — URL:
https://e.lanbook.com/book/100445 (nata obparmenus: 10.07.2019). — Pesxkum goctyma: 1is aB-
TOPU3. IIOJIb30BATEIIEH.

12. Tywmanos, B.E. [IpoexTupoBanre XpaHHWIHUIN AAHHBIX JUISI TPHIJIOKEHUNA CHCTEM
nenoBoit ocBegomiieHHocTH (Business Intelligence Systems) : yueOnoe nmoco6ue / B.E. TymaHoB.
— Mocksa : UIHTYUT, 2016. — 957 c¢. — ISBN 978-5-9963-0353-3. — TeKcT : 2JIeKTpOHHBII
// DneKTpOHHO-O0MOIMOTeYHAs cucrema «Jlanp» : [caiiT]. — URL:
https://e.lanbook.com/book/100389 (nata obpamenus: 10.07.2022). — Pexxum goctyna: s aB-
TOPU3. T0JIb30BATENEH.

13. Tapdenos, FO.I1. TTocTpensmonHbIe XpaHWINIIA TaHHBIX : ydeOHOE mocodue /
FO.I1. ITapdenoB. — ExkarepunOypr : Yp®@VY, 2016. — 120 c. — ISBN 978-5-7996-1827-8. —
Tekct : anexTpoHHBIA // DmeKTpoHHO-OMOMMoTeuHas cucrema «Jlampy» : [caiT]. — URL:
https://e.lanbook.com/book/98289 (nmara obpamenus: 10.07.2022). — Pexxum mocrtyma: ajis aB-
TOPH3. TIOJIb30BATEIICH.

14. ®opwman, J[. MHoro uudp: Ananus O6onpmux AaHHBIX Opu nomoum Excel / 1.
®opwman ; iep. A. CokonoBoit. — Mocksa : Anprnuaa [Tabmumep, 2016. — 461 ¢. — ISBN 978-
5-9614-5032-3. — TekcT : 3J€KTPOHHBIM // DiIeKTpoHHO-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 LIS
CAMOCTOATEJBHOU PABOTBI ITPM OCBOEHUH JTUCIUAIIJIMHbI

1. Caiit yauBepcureta: http://bmstu.ru
2. Poccuiickas rocymapcTBenHas oudmunoreka. 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.bmstu.ru.

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

6. Hayunas snexrponnas 6ubnmuoreka http://eLIBRARY.RU.

7. DneKTpoHHO-OMOIMOTEeYHAs: cUcTeMa u31atesibeTBa «Jlauby hitp://e.lanbook.com.

8.  DJeKTpoHHO-OMONMOTeYHast  chcTeMa  «YHHBEPCHUTETCKass  OMOJMOTeKa  OHJIAWH»
http://biblioclub.ru.

9. DnekrponHo-OouOMoTeYHas cucrema «[PRbooks» http://www.iprbookshop.ru.

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

11. LenTpanpHas Oubimoreka oOpazoBaTeabHbIX pecypcoB MunoopHayku PO, www.edulib.ru.
12. Enunas xoutekiust udpoBbix 00pa3oBaTebHbIX pecypcoB http://school-collection.edu.ru.
13. ®enepanbHbI HEHTP HHPOPMALIMOHHO-00pa3oBaTelbHbIX pecypcoB. http://fcior.edu.ru.

14. Caiit U3narensctea MI'TY um. H.D. Baymana https://bmstu.press/
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9. METOJMYECKHAE YKA3AHUSA JJISI CTYAEHTOB IO OCBOEHWIO
TACIHATITAHBI

[Ipuctynas k pabore, KaXIbld CTYAEHT JOJDKEH MPHUHHMATh BO BHUMAaHHE
HUKECIEAYIOLTUE TOT0KECHHUS.

JlMcuuIuiiHa MOCTPOEHa MO0 MOAYJIBHOMY NMPHHLHUITY, KOKIBIH MOIYJb MPEICTABISET
co00i1 JTOTMYeCcKH 3aBEpILCHHBIM pa3fesl AUCUUIUIMHBL. JIMCUUIIIMHA NENUTCS HAa TPU MOIYJIS
(BKJTFOUAs SK3aMEH).

Ha nepBom 3aHsTHM CTyAeHT mHojy4daeT WMH(GOPMALMIO MJI JOCTYNa K KOMIUIEKCY
METOAMYECKIX MAaTEPHAJIOB MO JUCIUIUIMHE.

JleKunoHHbIE 3aHATHUSA MOCBAIICHBl PACCMOTPEHUIO KIIIOUEBBIX, 0a30BBIX MOJOKEHUM
Kypca 1 pa3bACHEHHUIO YI€OHBIX 3aJJaHU/, BBIHOCUMBIX Ha CAMOCTOSITEIIbHYIO TPOPAOOTKY.

CemuHapbl MPOBOJATCS ISl 3aKPEIJICHUS] YCBOCHHOM HMH(OpManuu, npuoOpeTeHus
HaBBIKOB €€ NPUMEHEHHs IS pEIICHUS TMPaKTHUYECKUX 3aJad B MPEIMETHOH o0iactu
JTUCIUTLIAHBI.

JlaGopaTopHble padoThl NpeAHA3HAYCHBI Ui NPUOOPETEHUS OMbITa MPAKTUYECKON
peanu3alui OCHOBHOM Mpo(ecCHOHAIbHOM 00pa3oBaTeNbHON MporpaMMbl. Meroanyeckue
JOKYMEHTBl K JabopaTopHBIM paboTaM mpopadaThIBalOTCA  CTYIACHTaMH BO  BpeMs
CaMOCTOSITENIbHOM MOAroTOBKH. HeoOXomumblil ypOBEHb MOATOTOBKH KOHTPOJHMPYETCS Tepen
MIPOBEICHUEM JIA0OPATOPHBIX PadOT.

[IpakTuueckasi IOArOTOBKA MPU pean3allii Y4eOHOM TUCIUIUIMHBI OPTaHU3YEeTCs ITyTeM
NPOBEICHUSI CEMHUHAPOB, TNPAKTUYECKUX 3aHATUH, NPAKTHKYMOB, JaOOpaTOPHBIX paboOT H
WHAUBUAYAIbHBIX  HM(WIM) TPYNIOBBIX  KOHCYJbTAIMM, MpeAyCMaTPUBAIOIIMX  y4acTHE
0o0y4aromuxcsi B BBINOJHEHUHM OTHCIBHBIX JJIEMEHTOB paboOT, CBSA3aHHBIX C Oyxymiei
pohecCuOHANBHOM JeSTeNbHOCTDIO.

[IpakTryeckast MOATOTOBKA MOXET BKJIIOUATh B CeOsl OTIEIBHBIC 3aHATHUS JIEKIIMOHHOTO
TUIIA, KOTOpbIE MpEeAyCcMaTpUBAIOT TMepeAady ydeOHOH uHpOpManuu oO0ydaroummces,
HEOOXOAMMOM Il TOCJEAYIONIETO0  BBIMIOJIHEHWS  paldoT, CBA3aHHBIX C  Oymymiei
npodecCHOHATIBHON 1€ TETbHOCTBIO.

CamocrosiTesibHAsE padoTa CTYIEHTOB BKJIIOYACT CIEAYIOIIHME BHJbI: IpopadoTKa
y4eOHOro Mmarepuana JIeKIUi, MOArOoTOBKa K CEMUHapaMm, IOATOTOBKAa K J1a0opaTOpHBIM
paboTaM, MOATOTOBKA K HK3aMEHY, IMOATOTOBKA K PyOEKHOMY KOHTpouto. Pe3ympTaThl Beex
BUJIOB pabOThl CTY/I€HTOB ()OPMHUPYIOTCS B BHJIE JIUYHOTO PEUTHHIA, KOTOPHII yUHUTHIBAaeTCS Ha
NpOMEXyTouHOW arrectanmu. CamocTosTenbHas paboTa TpeaycMaTpuBaeT HE  TOJIBKO
npopaboTKy MaTepuasioB JIEKIMH, HO M MX pacIIMpeHHe B pe3ylbTaTe IOMCKa, aHaJIN3a,
CTPYKTYPUPOBAHUS M MPEACTABICHUS B KOMIIAKTHOM BHUJI€ COBPEMEHHOW WH(pOPMAINU U3 BCEX
BO3MOHBIX HCTOYHUKOB.

Texkymuii KOHTPOJIb TPOBOTUTCS B TEUCHHE KAKIOTO MOJIYJS, €r0 HTOTOBBIC
pe3yJbTaThl CKJIAIbIBAIOTCS U3 OLIEHOK IO CIETYIOLIMM BUaM KOHTPOJIBHBIX MEPOIPUSATHIA:

- PyOesxHbIit KOHTPOJIb.

OcBoeHMe AMCUUIUIMHBI M €€ YCIEIIHOE 3aBepLICHHE Ha CTaJUH MPOMEXYTOUHOU
aTTEeCTAllMd BO3MOXHO TOJIBKO TIPH PETYJSIPHON paboTe BO BpeMsi CEeMeCTpa M IIAaHOMEPHOM
IPOXOXKJICHUN TeKyllero koutpossa. Habpate pedTHHT 1O BceM MOAYISAM B KaKIOM CEMECTpE,
OpONTH 10 KWKIAOMY MOIYJII IUIAHOBBIE KOHTPOJIBHBIE MEpPOTPHUSATHS B TEUYCHHE
HK3aMEHAIIMOHHOMN CeCCHH HEBO3MOXKHO.

Jlnst 3aBepiieHusi pabOThl B CEMECTpPE CTYACHT JOJDKEH BBIIOJHUTH BCE KOHTPOJIBHBIC
MEpPOTPHUATHSL.

IIpome:kyTouHasi aTrecTanMsi 10 JUCIUIUIMHE TPOXOJUT B (GopMe »HK3aMeHa,
KOHTPOJIMPYIOIIETO OCBOEHHUE KIIIOUYEBBIX, 0A30BBIX MOJIOKEHUIH TUCHUIUIMHBI, COCTAaBIISIOLINX
OCHOBY OCTaTOYHBIX 3HAHUM MO HEM.

MeToaAUKA OLEHKH 110 PEUTHHTY
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CryneHT, BBIIOJHUBIINN BCE MPETyCMOTPEHHBIE YUeOHBIM TJIAHOM 3a[aHUs U CHIAaBIINN
BCE KOHTPOJIBHBIC MEPOIPHUATHS, MOTYyYaeT UTOTOBYIO OIEHKY IO JUCIHUIIIMHE 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 IPOMEKYTOUHOM artectauuu cryaeHroB MI'TY um. H.O. baymana.
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10. IEPEYEHb HMH®OPMAIIMOHHBIX TEXHOJOTHWH, HUCHOJIb3YEMbBIX
I1PU N3YYEHUHU JANCHUIVINHBI, BKJIIOYASA INEPEYEHDb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHOOPMALIMOHHbBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHble TEXHOJIOTHM:

- OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpena MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYN K Y4eOHBIM ITaHaM, pabOYuM HOporpaMMaM TUCHMIUIMH (MOIyJeil),
IporpaMMaM IpaKTHK, MIEKTPOHHBIM Y4E€OHBIM M3JaHHUSM U 3JEKTPOHHBIM 00pa3oBaTEIbHBIM
pecypcaM, yKazaHHbIM B pabo4MX NporpamMmax IUCUUIUIMH (MOAYJEH), MpOrpaMMax IMpaKTHUK,
(bopMHpOBaHUE IEKTPOHHOTO NMOPT(HOIUO 00YYaIOLIETroCs, B TOM YUCIIE COXPAHEHUE €ro paboT
U OLEHOK 3a 3Tu paboThl. IlpegycmoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aUMOJICHCTBUS CTYIEHTOB M IpenojaBareieid IMOCPEeACTBOM TEXHOJIOIMH M ClIyk0 1o
NIEPECHUIKE U IMOJIYYEHUIO AIEKTPOHHBIX COOOIICHUN MEXy IO0JIb30BaTEIIMU KOMIIBIOTEPHOU
cetu HTEpHET.

IIporpammHoe o0ecnieyenue:

- Hadoop, Apache Kafka, MapReduce, Spark, HBase

NupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:

- HudopmanronHo-mipaBoBas cuctema «I"apanT» http://www.garant.ru;
- Nudopmannonno-npasosas cucrema «Koncynprant [Tnrocy http://www.consultant.ru;
- Ounnaiin-o6ubmnoreka coobmectsa IEEE https://ieeexplore.ieee.org/Xplore/home.jsp

IIpodeccnonanbHbie 0a3bI JaAHHBIX:

- https://ods.ai/ - MexxayHapoiHOE CO00IECTBO, 00BEAUHSIONIEE CICIIUATICTOB,
HcClieIoBaTesIel 1 MHKEHEepOB, CBsi3aHHbIX ¢ Data Science

- https://opentalks.ai/ - Benyias He3aBuCUMast OTKPBITast KOH(EPEHIIUS 10 HCKYCCTBEHHO-
My MHTEJIEKTY B Poccun

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

- https://aireport.ru/ - Anpmanax "VIcKycCTBEHHBIH HHTEIUIEKT" — 3TO peryNspHbIN cO0p-
HHK aHATUTHYECKHX MATEPUAJIOB IO OTPACIH UCKYCCTBEHHOTO UHTEIUIEKTa B Poccuu u mupe

- https://ict. moscow/projects/ai/ - ba3a 3unanuii mo N1

- https://www.kaggle.com/ - CoobmiectBo o M1 u mammanOoMy 00y4deHnto/ OTKpBITHIC
Ha0OpPHI TAHHBIX

- http://raai.org/ - Poccuiickas accoryanus HCKyCCTBEHHOTO HHTEIIJICKTA

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

- http://datamonkey.pro/ - Uudopmarmonusiii mopran mo uzyuenuio SQL u Excel ams
aHaJM3a JaHHBIX

- https://dzone.com/ - caiit, mocBsIEHHBII BopocaM pazpabdotku [10

- https://habr.com/ - HoBocTHoii mopran B o6mactu UT-rexHonoruit

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

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

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

- http://datareview.info/ - I[Topran mo HHGOPMAITHOHHBIM TEXHOJIOTHSIM

- https://yandexdataschool.ru/ - I1Ikona aHaau3a JaHHBIX

- http://data.gov.ru/ - ITopran OTKPBITHIX JaHHBIX PD

- https://hubofdata.ru/dataset - ITakeTbl OTKPBITBIX JaHHBIX
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- https://stepik.org/ - oOpa3oBarensHas OHIaHH-TLIATGOPMA 110 HHPOPMALMOHHBIM TEXHO-
JIOTHUSAM

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

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

- https://ieeexplore.ieee.org/Xplore/home.jsp - Ounaiin-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 MAIMHHOTO OOYUSHHS U HC-
KYCCTBCHHOI'O MHTCJIJICKTA

- https://vc.ru/u/1167333-yuriy-katser/457844-spisok-materialov-i-keysov-primeneniya-
ml-i-ds-v-promyshlennosti - Ciucok marepuanos u keiico npumenenuss ML u DS B ipombiiii-
JICHHOCTHN

- https://developing-andesaurus-ebc.notion.site/ - kypcel U MaTepuabl Mo KCKYCCTBEHHOMY
HHTCJUICKTY
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11. OMACAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM
JJIA U3YUYEHUSA AUCHUITVINHBI

Hepequb MaTCprAJIbHO-TCXHUYCCKOI'O oOecreycHus JUCHUITIINHBI

Ne,

w/n Bun 3ansaruit Bua v HaumMeHoBaHuE 000PY10BAHUS

1 | Jlekuuu CHEIHAIEHO 000PYI0OBaHHBIC ayUTOPHH C
MYJIbTUMEAUMHBIMU CPEACTBAMHU, CPEICTBAMU
3BYKOBOCHIPOU3BEACHUS M 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 | CemuHapbl CIEIHAIEHO 000PYIOBAaHHBIC ayTUTOPHH C
MYyJIbTUMEAUMHBIMU CPEACTBAMHU, CPEICTBAMU
3BYKOBOCIIPOU3BEICHUS M HMCIOIIUMH BBIXOJI B CETh
HuTepHeT; moMeleHus A7 IPOBEACHUS ayIUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIBIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JIOCTYIIOM K 06a3am
JAHHBIX U ceTU MHTEepHET; CTyINN; KOMITBIOTEPHBIC
KJIACCBI.

3 | JJabopaTtopHbie paboThI CHEeHAIbHO 000PYIOBAaHHBIE aAYTUTOPHH C
MYyJIbTUMEAUMHBIMU CPEACTBAMHU, CPEICTBAMU
3BYKOBOCIIPOHM3BEICHHUS 1 UMEIOIINMH BBIXOJ] B CETh
WHTepHeT; moMelIeHus A1l IPOBEeHNS ay JUTOPHBIX
3aHATUH, 000pyAOBaHHBIE YUeOHON MeOeNbI0; ayAUTOPUHN
OCHAIIIEHHbIE KOMITBIOTEPAMH C JIOCTYIOM K 06a3am
JAHHBIX U ceTH VIHTepHeT; CTyI1H; KOMIIBIOTEPHBIC
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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