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1. EJIb OCBOEHMUS U CIIUITJINHBI

Hucuunnnaa «MammHHOe oOydeHHe Ha OOJNBIIMX JAHHBIX» BXOIUT B IPOTpaMMy
MarucTparypsl «YpaBieHUE JaHHBIMU U UCKYCCTBEHHBIM MHTEIIEKT» N0 HanpaieHuto 02.04.02
«DyHnameHTanbHas nHGopMaTHKa U HHOOPMAITMOHHBIE TEXHOJIIOTUNY U M3y4aeTcsi B 3 cemMecTpe
2 kypca. Hucuumnuny peanuzyeT Kadeapa mnpuUKIagHOTO HWCKYCCTBEHHOTO HHTEIIEKTA.
Hucnurmmuna cocTouT U3 2 pas3zienoB U 18 Tem W HampaBjieHa Ha H3ydeHue (OPMHPOBAHUE Y
CTYJEHTOB KOMIIETEHIIUI MO MPUMEHEHUIO U aJalTalliyd aJTOpPUTMOB MAIIMHHOTO OOYyYeHHUs K
pacnpeieiéHHBIM, TOTOKOBBIM, BHICOKOOOBEMHBIM M pa3HOOOPa3HbIM JIAHHBIM C UCIIOJIb30BAaHUEM
crielMaIn3upoBaHHbIX miardopm anamusza (Spark MLIib, H20, TensorFlow for Big Data u ap.).
Kypc dokycupyercss Ha sddexktuBHOM 00paboTKe U aHadM3€ JaHHBIX, HEIOCTYIHBIX IS
TPAOUIMOHHBIX ML-UHCTpYyMEHTOB U3-3a Maciitada, pacupeiesiéHHOCTH, 4YacTOM CMEHBI
CTPYKTYphl M TpeOOBaHHWW K BBICOKOM NPOM3BOAMTENHHOCTH. B Marucrparype IUCHUILUIMHA
CTPOUTCS HA YHUKAIBHBIX WH)KEHEPHBIX, BBIYUCIUTEIBHBIX M aAHATUTHYECKUX acCIeKTax,
UHTErpaiuu ¢ uHpacTpyktypoir Big Data u He MOBTOpSET MpOrpaMMHUPOBAHHE AITOPUTMOB
«BPYUHYIO», pa3oOpaHHOE B OakaiaBpuare.

[{enbr0 OCBOEHHS TUCIMILIMHBI SBISETCS HAYYUTh CTYJIEHTOB pa3padaThiBaTh, BRIOUPATh U
BHEJPATh pipeline MamMHHOTO OO0y4eHHs JUIs aHalu3a OONbIIUX JaHHBIX, HCIOJIb30BaTh
COBpeMeHHBIe pactpeaenéHabsie ML-dpeiiMBopku, rpamMoTHO oOpabartbiBath real-time u batch
JTaHHbIEe, aHAIM3UPOBATh U MPEOI0JIEBATh MH)KEHEPHBIE, BEIUUCIUTEIBHbBIE U METOJOJIOTMUECKUE
BbI30BBl mpu pabore c¢ Big Data, oOecneunBaTh HaAEKHOCTb, MAacCIITAOUPYEMOCTb,
UHTEPIPETUPYEMOCTh U OU3HEC-IIEHHOCTh MOJIeNeH.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JTUCHUIIJINHBI

OcBoeHue MUCIUIUIMHBI «MamuHHOe 0oOydeHHe Ha OOJBINHMX JaHHBIX)» HAIMPaBJICHO Ha
dbopMUpOBaHHE Y 00YUAIONIUXCS CIETYIOMNUX KOMIETCHIUN (4acTH KOMIIETEHIIUMN):

Tabnuya 2.1. Ilepeuenv komnemeHyuil, Gopmupyemvix y 00yYaOwuxcsi npu 0C80eHUU
OUCYUNTIUHBL (Pe3YTbmambl 0C80eHUsL OUCYUNTIUHBL)

HWHANKATOPHI JOCTHKEHUS] KOMIIETEHI[AH

Mudp Komnerennust N
(B paMKax JaHHOW TUCHIUTUIMHEI)

Cnoco0eH HaXOIUTh,
(bopMynHpOBaTh U pPeIaTh

OIIK-1.3 MimeeT npakTHYeCKHi ONBIT pPabOTHI C pelICHUEM
aKTyaJbHbIEC TPOOIEMBI

OIIK-1 . MaTeMaTHUYeCKHX 3aj1a4 ¥ MPUMEHSET eTro B Mpo¢eCCUOHATLHON
MIPUKIIATHON MaTEeMaTHKH,
. JICSITeTTFHOCTH;
(hyHIaMeHTaNbHOW HHPOPMATHKA
¥ MHPOPMAIIMOHHBIX TEXHOJIOTHH
Cnoco6eH HHCTAITNPOBATh U
comnpoBoxaatk nporpaMmmuoe | OIIK-5.1 ocymecTBisieT 3¢ (heKTUBHOE YIIPaBICHHE TPOCKTOM
obecrniedyeHne NHPOPMAIIMOHHBIX | pa3pabOTKH, BHEAPCHUS M CONPOBOXKICHUS MPOTPAMMHBIX CPEACTB
OIIK-5 CHCTEM, OCYLIECTBIISATh Y TIPOEKTOB HA BCEX CTAIUSAX;

3¢ eKTUBHOE YIIPABICHHE OIIK-5.2 pa3pabaTsiBacT, BHEAPSCT U COMPOBOKIAACT IIPOTPAMMHOE
pa3paboTKoii MporpaMMHBIX obecrieuerne HHPOPMAILIHOHHBIX CUCTEM;
CPEICTB U MPOCKTOB

TIK-2.1 3naeT MeTOIBI MATEMAaTUYECKOTO MOJECITUPOBAHUS U
MaIIMHHOTO 00YUYCHMS, UCIIONBE3YEMEIC TTPH pa3padoTke
TpeOOBaHUI U MPOCKTUPOBAHUH ITPOTPAMMHOTO 00ECIICUCHUS
CUCTEM U MOJIeNIell ICKYCCTBCHHOTO WHTEIUICKTA,;

[1K-2.2 BeiObupaet u MOJICIUPYET apXUTCKTYPHBIC PEIICHUN JUIs
peann3an HHTETPUPOBAHHOTO MPOTPAMMHOTO 00ECTIeUeHUS C
HCITOJI30BAHNEM HEHPOCETEBBIX MOJIETEH U CKBO3HBIX TEXHOJIOTUI
HCKYCCTBEHHOTO MHTEIJICKTA;

IIK-2.3 MmMeeT HaBBIKH IPUMEHEHHS METOI0B MaTEMATHIECKOTO
MOJICTTUPOBaHMUs 0OBEKTOB W MPOIIECCOB, MAITMHHOTO O0YICHUS

CrocoOeH MpoeKTHPOBATh,
pa3pabaTbIBaTh U MOICPKUBATH
WHTETPUPOBAHHOE MPOTPAMMHOE
T1K-2 obecrieueHune ¢ UCIO0JIb30BaHUEM

HEWpOCETEBBIX MOJIEeH 1

CKBO3HBIX TEXHOJIOTHI

HCKYCCTBEHHOTO MHTEIIICKTA




l/IHZ[HKaTOPI)I JOCTHIKCHUS KOMIICTCHIIUMN

Iudp Komnerennus .
(B pamMKax JaHHOW AMCUUILTHHBI)

npH pa3padboTke TpeOOBaHMN U IPOEKTHPOBAHUU IIPOIPAMMHOTO
o0ecIieueHrs! CHCTEM M MOZENIEH HCKyCCTBEHHOTO HHTEIIICKTA;

3. MECTO JUCTIMIIJIMHBI B CTPYKTYPE OII BO

Hucturuinna «MammHaHOe oOydeHre Ha OONBIIUX JAaHHBIX» OTHOCHUTCS K 00s3aTenbHOM
yactu 0sioka 1 «{ucuunmuasl (Mo1ynu)» o0pa3oBaTelIbHOM MporpaMMBbl BBICIIET0 00pa30BaHUS.

B pamkax oOpa3zoBaTelbHONW MpOrpaMMBbl BBHICIIETO OOpa3oBaHHs OO0ydYaromuecs TakkKe
OCBaWBAIOT  JPYrUe  JTUCUUIUIMHBI W/WIW  TPAKTHUKHA, CIOCOOCTBYIOIIME  JOCTHXKEHHIO

3aIJIaHUPOBAHHBIX PE3YIbTaTOB OCBOEHUS TUCIHUIUIMHBI «MariuHHoe o0ydeHne Ha OOJIBIINX
JTAHHEIX).

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocoocmeyowux 00CMudCeHU
3anIaGHUPOBAHHBIX PE3VIbMAMO8 0C80EHU OUCYUNIUHBL

IIpexmecrByrommue Iocaenyromme
Mugp Haumenonanmue nnczpﬂmnHm},Mol:ynn, nncunnnnf{)lil/;louynn,
KOMIIeTEeHIIHA . «
TMPaKTHKH TMPaKTHKH
CrniocobeH HaXOIUTh,
(hopMyTHUpOBaTH U pemarth [TpuknaaHas cTaTUCTHKA M aHAIN3
aKTyaJIbHbIC TPOOJIEMbI JAHHBIX;
OIK-1 MIPUKJIaIHON MaTeMaTHKH, I'my6okoe o6yuenue mis NLP;
(byHaMeHTaIbHOM KommnsrotepHoe 3peHue;
nHdopMaTUKH 1 SQL 1 NoSQL 6a3br naHHbIX;
nH(OpPMaMOHHBIX
TEXHOJIOTUui
Crioco6eH MHCTAITUPOBATD
1 COTPOBOXKAATh
IporpamMMHoOe o0ecreyeHne
MeTop! MAIIMHAOTO O0YYEHUS
OITK-5 MH()OPMALMOHHBIX CHCTEM, (NPOTBHHYTEI KypC):
OCYIIECTBIISTH
3¢ GeKTUBHOE YIIPABIICHHE
pa3paboTKoi MpOrpaMMHBIX
CPE/ICTB M MPOEKTOB
Cnoco6eH MpoeKTHPOBATH, MeToap! MAIIMHAOTO O0YIEHUS
pa3pabaTbIBaTh U (TIpOIBUHYTHIH KYypC);
TIOJIICPKUBATh KommeioTepHoe 3penue; [MpexmumiomMnas MpakTHKa;
HMHTETPUPOBAHHOE I'my6oxoe obydenne B I'eneparnBHbIi
K2 IIporpaMMHOE 00ecIeyeHne KOMITBIOTEPHOM 3PEHUH; WCKYCCTBEHHBIH MHTEIUICKT;
C UCTIOJIb30BAHUEM [TporpammupoBanue Ha s13bike C++ | Hckyccmgennulii unmennekm &
HeWpOCeTeBbIX MOJIENEH 1 (TpOIBHHYTBIH KYpC); KOMNBIOMEPHBIX uepax **;
CKBO3HBIX TEXHOJIOTHI Hckyccmeennulii unmennexm no
HCKYCCTBEHHOTO ompacaam**,
MHTEJICKTa

* - 3aImoNTHACTCA B COOTBETCTBHUH ¢ MaTpuiei kommnerenuuii u CYII OIT BO
** - 3JIeKTHBHBIC TUCHUTUIAHBI /TIPAKTUKA
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5. COAEPKAHUE JUCIIUITJINHbI

Tabnuya 5.1. Codeporcanue oucyuniunvl (MOOYIsL) no 6u0am y4yebOHOU padomol

Bua
Homep | HammeHnoBaHue pazaesna .
Conep:xanue pasaena (TeMbl) yueOHoit
pa3gena JUCIUTITHHBI "
padoThI
ApPXHUTEKTYpHBIC IPUHIMIIEI: 0COOCHHOCTH,
1.1 . JIK
npobiuemsl, 3anaun ML va Big Data
12 00630p MHAYCTpHANBHBIX (HpEeHMBOPKOB: Spark TIK
) MLIib, H20, TensorFlowOnSpark
13 ITocTpoenue naiiniaailHOB JaHHBIX U HHTETpaLUs K
) MIOTOKOBBIX U CTaTMYECKUX 3a1a4 ML
PasBépthiBanue knacrepa nnst ML-3anau
1.4 N . JIP
(Spark/H20): HacTpoiika paboueii cpensl
Apxurekrypa u
HMnopT 1 noaroToBKa KpynHomMacmrabHOro
Pasnen 1 |undpactpykrypa ML Ha 1.5 " JIP
JlaTaceTa B paclpeneNEHHOM OKPY>KEHHH
OOJIBIIUX JaHHBIX — -
1.6 ITocTpoenue naimnnaitna 00pabOTKH U 3arpy3KH 1P
' ITOTOKOBBIX JaHHBIX
17 Keticwr mpoexTrpoBanus nHpacTpykTypsl ML- 3
] TIPOEKTOB JJIsl pa3HbIX OM3HEC-CIICHAPHUEB
18 OO0cyxeHre apXUTeKTypHBIX omuoO0K, bottleneck 3
] 1 TMATHOCTHK MPOU3BOJUTEIFHOCTH
19 Pazbop cxem moTokoBoit u oddnaita 00paboTkH 3
) ML, uX IIIIOCB/MAHYCHI
AnmanTanys 1 ONTUMH3AIST KIIACCHYECKUX
2.1 anroputMoB ML 11 pacnipenenéHHbIX U JIK
MTOTOKOBBIX JAaHHBIX
29 Online learning: o0y4ycHue Ha HECTAIIMOHAPHBIX U TIK
) MMOTOKOBBIX JAaHHBIX. Batch vs streaming
Bompocsl kauecTBa, MOHUTOPUHTA U YCTOMYHBOCTH
23 L. JIK
ML-mopneneii B Big Data-npoekrax
OO0yueHne u cpaBHEeHHE MOAenelt (perpeccus,
2.4 krmaccuukanus, knacrepusanusi) B Spark MLIib JIP
nmn H20
Meroab! u anroput™Msl ML = ;
Paznen 2 Peanmzanus onmaitH-anroputMoB (streaming ML) u
B cpejie OONBIINX TaHHBIX 2.5 JIP
MX OIEHKA M0 MOTOKOBBIM METPUKaM
26 ABTOMaTH3aIMsI MOHUTOPHWHTA KadecTBa u drift- 1P
) nmerexrmn B Big Data ML pipeline
Pazbop prckoB 1 ocobeHHOCTEH KauecTBa MoIeIeH
2.7 mpu pabote ¢ Big Data (precision, latency, C3
reproducibility)
23 CeMmuHap-00CyKACHHE CTPATETHH NOAAECPKKH U 3
) pearnpoBaHys Ha ISTPaJanuio Mojienei
29 Pabora ¢ MeTpuKkamMu U MHTEpIIpETAICH MOICIICH 3

Ha CJIOKHBIX IMOTOKAX HAaHHBIX

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvro-mexnuyeckoe obecneyenue OUCYUnIUHb

* - samosnasiercs Topko o QUHOMW dbopme odyuenwust: JIK — nexyuu, JIP — nabopamopnsie pabomsi; C3 —
npaxkmudeckue/ceMunapcKue 3aHamus.

Tun aynuropuu

OcHaleHue ayiuTopuu

Cnenunanu3npoBaHHoOe
yueOHoe/1a00paTopHoe
odopyanosanue, I10 n
MaTepuaJibl 1Jil 0CBOCHUA
AMCUHMILINHBI
(mpu He0OXO0AUMOCTH)

JIeknmmonHas

Aynuropus IS TPOBENECHUS 3aHATUN




JIEKIIMOHHOTO THIa, OCHAIIIEHHAs
KOMILIEKTOM CIIeIIMaIM3UPOBAaHHON Mebenu;
JIOCKOM (9KpaHOM) U TEXHUYECKUMHU
CpelCTBaMU MYyJIbTUMEINA MPe3eHTAIUH.

KommbroTepHbIit Kaacc ajis MpOBEACHUS
3aHSITHIA, TPYIITOBBIX U WHIWBUIYaIbHBIX
KOHCYJIbTAI[UH, TEKYILIETO KOHTPOJIS U
KoMmmnbroTepHBIil | MPOMEXKYTOYHOM aTTECTALMM, OCHAILIEHHAS

Kjace MEePCOHAIbHBIMU KOMIbIOTEPaMU (B
KOJIMYECTBE 25 MIT.), TOCKOH (3KpaHOM) U
TEXHUYECKUMHU CPEJICTBAMU MYJIbTUMEINA
TIpE3CHTALN .

AynauTopus JUIs TPOBEICHUS 3aHATUN
CEMHUHAPCKOI0 TUIIA, TPYIIIOBBIX U
WHIMBUIYAIbHBIX KOHCYJIbTAIINM, TEKYIIETO
KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAIINH,

CemuHapckas
OCHAIIIEHHAs] KOMILIEKTOM
CHeIMaTU3UPOBAHHON MEOEIH U
TEXHUYECKUMHU CPEJICTBAMU MYyITbTUMEANA
MPE3CHTALN .
Aynuropus JUisl CaMOCTOATEIbHON paboThI
s oOyJaronuxcst (MOXKeT UCIIOIb30BaThCS NSt
., | TPOBEJIEHUS] CEMHUHAPCKUX 3aHATUH U

CaMOCTOSITENbHOM 9

KOHCYJIbTAIMi), OCHAILIEHHAS! KOMIUIEKTOM
paboThI

CIIEeUAIM3UPOBAHHOM Mebenu u
KoMmbroTepamu ¢ gocrynom B OMOC.

* - ayTUTOpPHS AJISL CAMOCTOATEIbHOM paboThl oOydatomuxcs ykaszbiBaetcss OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 TH®OOPMAINIMOHHOE OBECHNHEYEHUE TUCHUIIJINHBI

OcHosnas tumepamypa:

1. OcHOBBI MaIMHHOTO O0YYEHHSI U HEUPOHHBIE CETU. Y4eOHOE Moco0ue [ DIeKTPOHHBIH
pecypc] / boopuxosa Exarepuna BacunseBHa [u np.]. - M.: PY/IH, 2024. 124 c. ISBN 978-5-
209-12322-4 URL:
https://mega.rudn.ru/MegaPro/UserEntry? Action=Link FindDoc&id=517203&idb=0

2. AxanoBa, Mapuna AHaTosibeBHA. bobIne JaHHbIE U MalIMHHOE 00y4yeHue [ Tekcr]:
yuebHuk / M. A. AxanoBa, C. B. OBunnnaukoBa, O. M. bap6akos. - Tromens: TUY, 2022. - 201
c.: min.; ISBN 978-5-9961-2960-7
Jlononnumenvhas iumepamypa:

1. [TapackeBoB, A. B. bonsimme nannasie: yuedoHoe mocodue / A. B. [1apackeBos, A. D.
Ceprees. - MockBa; Bonorna: Uadpa-Uuxenepus, 2024. - 148 c. - ISBN 978-5-9729-2120-1. -
Texct: anexktponnsIit. - URL: https://znanium.ru/catalog/product/2169699

2. Machine Learning and Big Data: Concepts, Algorithms, Tools and Applications Share
Icon. Uma N. Dulhare (Editor), Khaleel Ahmad (Editor), Khairol Amali Bin Ahmad (Editor).
ISBN: 978-1-119-65474-2. 2020.

Pecypcol unghopmayuonno-menexommynuxayuontou cemu « Mumepnempy:
1. ObC PYIH u ctoponnue ObC, k KOTOPBIM CTYAEHTbl YHUBEPCUTETA UMEIOT JOCTYI
Ha OCHOBAHUU 3aKIIOYCHHBIX JIOTOBOPOB
- DnexkTpoHHO-6MbaMoTeyHas cucrema PYJIH — OBC PY TH
https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcuterckas 6ubnmuoreka onnaitn» http://www.biblioclub.ru
- OBC «OpaiiT» http://www.biblio-online.ru




- OBC «KoncynbranT cryneHTay www.studentlibrary.ru
- ObC «3Hannym» https://znanium.ru/
2. ba3bl JaHHBIX U TOMCKOBBIE CUCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- HaykomeTpuueckas 6a3a qanusix Lens.org https://www.lens.org
Vuebno-memoouueckue mamepuansi 0Jisk CAMOCMOAMENLHOU PAOOMbL 00YUAIOWUXCS NPU
0C80eHUU OUCYUNTUHBI/MOOYIA*:

1. Kypc nekuuit no nucturinae «MammHaHoe o0yueHre Ha OOJBIINX TaHHBIX .

* - Bce y4yeOHO-METOJUYECKHE MaTepHalIbl Il CAMOCTOSITENIbHON paboThl 00ydaromuXCs
pa3MelarTcs B COOTBETCTBUU C JICHCTBYIOIMM MOPsIKOM Ha cTpanuie aucuuiuinasl B TYHUC!



PA3PABOTYHUK:

3aBenyronmi kadeapoit
MMPHUKIIAAHOTO HCKYCCTBECHHOT'O
WMHTEJIEKTa

Ilogonwko IlaBen
MuxaitnoBuu

Honoicnocmo, BYII

PYKOBO/JUTEJIb BYII:

3aBenyromnuit kadeapoit
MMPUKIIAIHOTO HCKYCCTBECHHOI'O

Tloonuco

Damunus U.0.

Ilomoneko ITaBen

WHTEJIEKTA MuxaiJIoBuY
Ionoicnocmo BYITI Tloonucw Damunus U.0.
PYKOBO/JUTEJIb OII BO:

3aBenyrouuit kadeapoit
MPUKIATHOTO UCKYCCTBEHHOTO
WHTEJJIEKTa

ITogoneko ITaBen
MuxaitnoBuu

[Hoaxcnocmos, BYIT

Toonuce

Damunus U.0.



