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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucuumnuza «MammHHOe o0y4yeHHe W aHaiu3 OOJIbIIMX JaHHBIX» BXOJUT B MPOTpamMmy
MarucTparypsl «bammcTrndeckoe MPOSKTUPOBAHUE KOCMUYECKHX KOMIUIEKCOB U CHCTEM)» TIO
Harnpasienuto 01.04.02 «[Ipukiiagnas matremaTrka u nHGOpMaTHKa» U u3ydaercs B 1 cemectpe 1
kypca. Hucuumuny peanusyer Kadempa MexaHWKHM W TIPOIECCOB yIpaBieHus. JucHMILinHA
cocTouT u3 5 pazaenoB u 20 TeM U HampaBieHa Ha U3y4eHHEe (PyHIaMEHTAIbHBIX OCHOB ammapaTa
KOMOMHATOPHKHA MW MaT. CTaTUCTHKH, PErPECCHMOHHOTO aHaiM3a ¥ CKaTus JaHHBIX,
JNETEKTUPOBAHBIX BHIOPOCOB M AHOMAJUM, OYUCTKU JaHHBIX M TEXHOJOTUH peryispHu3anuu,
TEXHOJIOTHI KJIACTepU3AlNKA U KIIaCCU(UKAINY, HEUPOHHBIX CETEeH, TCHETUYECKUX aITrOPUTMOB,
BbIZICNICHHsT ocoOeHHocTel (feature detection), HOpManmu3alMM JAaHHBIX, HEYETKUX MHOMXKECTB,
0aifecoBBIX ceTell; pa300p OCHOBHBIX METOJOB pPEIICHHS THIIOBBIX 3a/Jad W 3HAKOMCTBO C
00J1aCcThIO UX IPUMEHEHUS B IPO(HECCUOHATILHON JeSITEIbHOCTH.

[lenpto OCBOGHHWS IUCIUIUIMHBI SBISETCS (OpPMHUpPOBAHHME (PYHIAMEHTAIBHBIX 3HAHWHA H
HAaBBIKOB MPHMEHEHHS METOJOB peIleHUs 3a/Jad, HEOOXOAMMBIX IJs MpodeccnoHaNbHOMI
NEeSATENLHOCTH (HAlpUMep, TOCIeayronas pa3padoTka CTpaTeruil MPOABMKCHHS MPOJYKTOB U
ycIyr B IUGPOBOM MPOCTPAHCTBE), MOBBIIICHHE OOILIEro YpOBHS HUPPOBOM TIPaMOTHOCTU
CTYICHTOB,

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbBI

OcBoeHune TUCHUIUTMHBI «MalnHHOe 00yYeHHe U aHalIi3 OOJBIINX JTaHHBIX)» HAIPaBJICHO
Ha GOpMUPOBAHUE Yy 00YUAIOIIUXCS CIEAYIOIUX KOMIIETEHIIUHN (YaCTH KOMITETEHITH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0Cc60eHuu
OUCYUNTUHBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[I/IKEITOP]:I JOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B pamMKax JaHHOW JHCIUILIIHEI)

IIK-1.1 O6namaeT GpyHIaMEHTAIBHBIMY 3HAHUSMH, TIOJTYICHHBIMHU
B 00J1aCTH MaTeMaTHIeCKHX M (MJIN) €CTECTBEHHBIX HayK,
MPOTPaMMHUPOBAHUS U HHPOPMAIIMOHHBIX TEXHOJIOTHH;;

IIK-1.2 YMmeer Hax0auTh, GOPMYIIHPOBATH U PEIIaTh CTAHAAPTHHIC
3a/1a4d B COOCTBEHHOMN HAay4YHO-HCCIICI0BATEIbCKON IEATSILHOCTH
B 00J1aCTH NPUKJIAIHON MaTeMaTHKH U HHPOPMATHKHY,
BBIUYUCIUTENIFHON TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH
MIPOTPaMMHPOBAHHUS;;

I1K-1.3 Nmeet npakTHUeCKUil ONBIT HAyYHO-HUCCIEI0BATEIbCKON
JIeSITEIIFHOCTH B 00JIaCTH NPHUKJIAHON MaTeMaTHKU 1
nH(OpPMATHKH, BBIYUCINTEIBHON TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHH NPOrpaMMHPOBAHMSL.;

CrmocobeH GpopMynupoBaTh LEIH,
3a[1aud HayYHBIX HCCIICAOBAHUIA B
obnacTu MpUKIa HON
MaTeMAaTHKH 1 HHPOPMATHKH,

MK-1 BBIYUCIIUTENIbHONW TEXHUKU U
COBpPEMEHHBIX TEXHOJIOTHI
[IPOrPpaMMHPOBAHHSI, BEIOUPATH
METO/IbI ¥ CPECTBA PELICHHS
3amad

CnocobeH npuMeHsTh I1K-2.1 3HaeT coBpeMEHHbIE TEOPETUIECKHE U
COBPEMEHHBIE TEOPETUUECKHE U | IKCIIEPUMEHTAIIbHBIE METO/IBI pPa3pabOTKH MaTeMaTH4eCKIX
SKCHEPUMEHTANbHbBIE METOABl  |MOAENeH, MHHOBALIMOHHBIE HHCTPYMEHTAIbHbIE CPECTBA
pa3pabOTKN MaTEeMaTHYEeCKUX  |[IPOEKTUPOBAHUS U SJIEMEHTHI apXUTEKTYPHBIX PELICHUH
MoJIeIeil HCCIeayeMBIX OOBEKTOB |MH(MOPMAIIMOHHBIX CHCTEM;;
IK-2 U mporieccoB, oTHocsmuxesa k- |[IK-2.2 YMmeet pa3pabaTeiBaTh U peai30BhIBATE AITOPHTMEI
po¢ecCHOHATBHOM MaTeMaTHYECKUX Mojielieil Ha 6a3e S3bIKOB U MTaKeTOB MPHUKIIATHBIX
JIESITEIFHOCTH TI0 HAMPABJICHUIO |IPOTPAMM MOJECTUPOBAHNS;;
MOATOTOBKH W y4acTBOBaTh B ux |[1K-2.3 MmeeT mpakTHUECKHid ONBIT pa3pabOTKH BApUAHTOB
peanu3anyy B BUIE peanu3anuy HHPOPMAITMOHHBIX CHCTEM C HCIIOJIb30BaHUEM
IIPOrpaMMHBIX IPOIYKTOB UHHOBAIMOHHBIX HHCTPYMEHTAJIBHBIX CPE/CTB.;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO




JucuunnuHa «MammHHOe oOydeHHe W aHanu3 OOJbIIMX JAHHBIX» OTHOCUTCS K YacTH,
dbopMupyeMoil ydacTHUKaMU 0Opa30BaTeNbHBIX OTHOMICHHN Onoka 1 «JucrurumHbl (MOIyIN)»
00pa30BaTeNbHOM MPOrpaMMbI BBICIIETO 00Opa30BaHUS.

B pamkax 00pa3oBaTelIbHOM IPOrpaMMbI BBICHIETO 00pa30BaHUS OOYYAIONIMECS TaKKe
OCBaWBAIOT JIPYIMe JWCHUIUIMHBI ~ W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIHUE  JIOCTHYKCHHUIO
3aIJIAaHUPOBAHHBIX PE3YJIbTATOB OCBOCHMS IUCIMILIMHBI «MalliMHHOe OOydYeHHEe M aHaju3
OOJIBIINX TaHHBIXY.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux 00CmuiceHur

3ANIAHUPOBARHbLX pEe3)1bmamoe OC60E€HUA 01/[01/;1/[}’1]1qu1

HpenmecrByrommue Mocaenyromue
HIngp Haumenosanue Zlﬂcf.)ll/lz:lﬂﬂﬂblyMOI;yﬂﬂ, nncunnﬂnflilh\lfouyﬂn,
KOMIETeHI[UU . %
NPAKTUKH MPAKTUKH
CoBpeMeHHbIE METOIbI
MEXaHUKHA KOCMHYECKOTO
noJjera;
Hckyccmeennvle Hetiponnble
cemu (I'nybokoe oOyuenue) **,
Hckyccmeennvle Hetiponnvle
cemu (Obyuenue ¢
nookpenienuem) **;
Crioco6eH popMyIrpoBaTh Artificial Neural Networks
LEITH, 3a/1a41 HAYIHBIX (Deep Learning)**;
HCCIIEIOBAHUN B 00JIaCTH Artificial Neural Networks
MPUKIIATHOW MaTEMATHKH (Reinforcement Learning)**;
ITK-1 uHpopmaruky, Dynamics and Control of
BBIYHCIUTEIILHON TEXHUKU U Space Systems;
COBPEMEHHBIX TEXHOJIOTUH I'eonrdopmarmonHsIe
MIPOrPaMMHUPOBAHHSI, CHCTEMBI U MX MPUMCHEHHE;
BBIOMPATh METOJIBI U Pa3paboTka 1 6e30macHOCTh
Cpe/CTBa pelIeH s 3a/1a4 BEO-TIPUIIOKCHUH;
CoBpeMeHHbBIE METO/IBI
JUCTaHIOHHOTO
30HIUPOBaHUS 3eMIIH;
HayuHo-uccrnenoBarensckast
paborta;
TexHoMOrHYecKas MpaKkTHKa,
[peaaumioMHas NpaKkTHKA,
Hckyccmeennvle Hetiponnvle
cemu (I'nyboxoe obyuenue)**,
Crioco0OeH MpUMEHSTh HUckyccmeennvie neliponnuvle
COBPEMEHHBIE cemu (Obyyenue ¢
TEOPETUIECKUE U nookpenienuem) **;
IKCTIEPUMEHTAJIbHbIC Artificial Neural Networks
METO/IbI Pa3pabOTKH (Deep Learning)**;
MaTeMaTHYECKUX MOJIEJIEH Artificial Neural Networks
K-2 UCCIeIyeMbIX 00BEKTOB 1 (Reinforcement Learning)**;
MPOIIECCOB, OTHOCSIIINXCSI K Dynamics and Control of
npodeccHoHAIBEHOM Space Systems;
JIESITeTHHOCTH TI0 I'eonndopmarmonHbIe
HAIpPAaBJICHUIO MMOJITOTOBKH U CHUCTEMBI U MX MPHUMCHECHHE;
Y4acTBOBAaTh B UX HayuHo-uccrnenoBarenbckas
peanu3anuu B BUIE pabora;
[IPOrPAaMMHBIX POTYKTOB TexHosorn4yeckas MpakTHKa;
[peaaumiiomMHas MpakTUKa,

* - 3amoJIHsAETCS B COOTBETCTBUM ¢ MaTpuueil komnereniuid u CYII OIT BO




** - 3JIEKTUBHBIC TUCIMIUIMHBI /TIPAKTHKH



4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI « MalmHHOe 00yUeHUE U aHaIi3 OONBIINX TAHHBIX» COCTABIISET «5» 3aU4eTHBIX CIUHUIIL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeclT pCeD)
Konumaxmmnas paboma, ax.u. 34 34
Jlexuuu (JIK) 17 17
JlaGopartopusie pabotsl (JIP) 17 17
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 110 110
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 180 180
3a4.e/l. 5 5




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bn
Homep | HammeHnoBaHue pasnena o
azrena [——— Copep:xanue pa3aesia (TeMbl) yueOHoit
P padoThI*
BBenenne B MammHHOE Baeznenue B MammHHOE 00y4eHHE U 00pabOTKY
o0y4enue 1 00paboTKy 11 JaHHBIX. [TocTaHOBKAa OCHOBHBIX KJIaCCOB 3a/1a4 B JIK, JIP
Paszen | naHHbEIX. [IporpaMMHBIHA MaIInHHOM O0YUYCHHH.
HHCTpyMeHTapuil Data 12 Perpeccus n xiaccudukanys; KiIacTepu3amus, TIK. JIP
Mining u Machine ' CHI)KCHHE Pa3MEPHOCTH ’
Learning. 1.3 O06paboTka TeKCTOB; 00paboTKa N300paKCHHH JIK, JIP
3amaua perpeccny. MUHIMU3AIUs KBaapara
2.1 OTKJIOHEHUs. PerpeccnonHas QpyHKIMs: yCIOBHOE JIK, JIP
N MaT.0KHJaHue
PerpeccronHblii aHaN3 U " =
Paznen 2 CHKATHE TAHHBIX 29 Jluneiinast perpeccust U MeToA k Ommkanmx IK. TP
‘ ' cocezeid. [Tepeobyuenue U HeMOOOYUCHHE ’
PaznoxeHue ommOKy Ha IIyM, CMEIEHHE U
2.3 YM, eMettt JIK, JIP
pasbpoc
31 JlerexTrpoBaHue BEIOPOCOB M aHOManuit. Uto Takoe JIK. JIP
) BBIOPOCHI, TUIIBI BEIOPOCOB ’
MeTombl 0OHapykeHus BIOpocoB. [Tonck
JlerekTupoBaHue 3.2 AHOMAIHA Py p JIK, JIP
BLIOPOCOB U AHOMAITHI. Hen3ypuposanne BEIOOpKH. OTCEB 00BEKTOB-
Paszgen 3 |OuncTka MaHHBIX U 3.3 YPHp PIKH. JIK, JIP
X HOIOMH BBIOPOCOB, yIaJICHHE BEIOPOCOB
S — 34 O4ncTKa TAaHHBIX ¥ TEXHOJIOTUH PETyIISpHU3aLlii. TIK. TIP
’ ' OCHOBHBIE BUJIBI PETYILIPU3AIIH ’
MeTox penyKiuu pasMepHOCTH. MeTosI 0TOopa
3.5 L PEALYIIIHH pAsMEp A Pa 1 Ik, 1P
MIPU3HAKOB
TexHONOTHM KIacTepU3aluy U Kiaccupukamma. K-
41 JIK, JIP
means. EM-airoputm
492 Jpyrue MeTopl KiTacTepru3ain. 3aqadn JIK. TP
T ' knaccudukanuu. baliecoBckuil Kiraccudurarop ’
EXHOJIOTHH "
JluHeHbIC METOIBI IS KITACCU(HUKAIINH.
KJIacTepH3aluy U
Pasien 4 Knaccnl()bmcaunn 4.3 Jloructuueckas perpeccus, MaKCUMHU3AIUS JIK, JIP
. ’ paBoNno00us
HeliponHsle ceru. L v AL
T eHeTHICCKHE ATTOPHTMBI HeiipoHHble ceTu: o01as apXUTeKTypa.
' 4.4 MHorocnoitaeie cetr. O0patHOe JIK, JIP
pacnpoCTPaHEHUEONOKH
CroxacTU4ecKHil rpaIueHTHBIN CITyCK.
45 P 4 JIK, JIP
I'eneTnyeckue aJIrOpUTMBI
51 W3Brevyenune Npu3HaKkoB / BbIJEICHUE TIK. TIP
' ocobennocrteii (Feature detection) ’
. [IpeobpazoBanus npusHakos. Hopmanuzanus
Brigenenne 0coOCHHOCTEH 5.2 peobp P P a JIK, JIP
(Feature detection): JIAHHBIX. MeTo/1bl HOpMaJIM3aluH JaHHBIX
Pasien 5 | HopMamH3amus HaH’HHX Hopmanmzanus no MeTogxy MUHHMaKca.
HGI‘)JGTKI/IG MHOKCCTBA ' 5.3 Hopmanu3zanus no Z-nokaszatento. JlecsTuunoe JIK, JIP
BaiiccoBhl coth ' MacIITabupoOBaHHE
Heuerkue mHoxecTBa. baitecoBsl cetu. 3agaun
5.4 0aiieCOBCKOTO BBIBOJIa. METOAMKA IOCTPOCHHUS JIK, JIP

HEeYEeTKOM 0ailecoBOM ceTH

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanbno-mexuuueckoe obecneuerue OUCYUNIUHBL

* - 3anonaseTcs Tosibko o OUHOW dopme oOyuenust: JIK — aexyuu,; JIP — nabopamopusie pabomul; C3 —
npaxmuyecKue/cCemMunapcKue 3aHamusl.




Crnennanu3npoBaHHoOe
yueOHoe/1adopaTopHoe
obopynoBanme, I1O u
Tun aynuropuu OcHaleHue ayIMTOPUH
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)
JlekunoHHas
KomnberoTepHsiit
KJIacc
Host
CaMOCTOSATEIIbHOMU
paboTHI

* - ayauTOpHs I CaMOCTOSATENFHON paboThl oOydatonixcs ykaspBaercss OBA3SATEJIBHO!

7. YYAEBHO-METOJUMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJINHBI

Ocnoeénas numepamypa:
1. James, G. et al. An introduction to statistical learning. — Springer, 2013. — 426 pp
2. Trevor Hastie, Robert Tibshirani , et al., The Elements of Statistical Learning: Data
Mining, Inference, and Prediction, 2nd edition, 2017
3. Brrorun, B. B. Marematuueckre OCHOBBI MAaIIMHHOTO OOYYEHUS ¥ POTHO3UPOBAHUS :
yueOHoe nocobue / B. B. Betorun. — Mockga : MITHMO, 2014. — 304 c.
Jononnumenvnasn numepamypa:
1. Bruce, P. C., & Bruce, A. (2017). Practical Statistics for Data Scientists : 50 Essential
Concepts (Vol. First edition). Sebastopol, CA: O’Reilly Media
2. Molnar, C. (2018). iml: An R package for Interpretable Machine Learning
3. Explainable and interpretable models in computer vision and machine learning. (2018)
4. KoMOuHaTopHKa U Teopus BEpOITHOCTEH, yueOHoe mocobdue, 99 c., Paiiropoackuii, A.
M., 2013
Pecypcuol ungpopmayuonno-menekommynuxkayuonrot cemu « Mnmepremy:
1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHMUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-0mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YnuBepcuteTckas 6ubianorexa onnan» http://www.biblioclub.ru
- OBC Opaiit http://www.biblio-online.ru
- ObC «KoHcynbTaHT cTynenTay www.studentlibrary.ru
- OBC «Tpounukuit MmocT»
2. ba3bl TaHHBIX U TOUCKOBBIE CUCTEMBI
- DIIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa Snaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a nanueix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvt 011 camocmosmenbHol pabomsl 00y4arOuuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nekuuit o quctuminHe « MammHHOE 00yueHUe U aHaIu3 O0bIINX JAaHHBIX).

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CAMOCTOATENbHON paboThl 00yJaromuxcs
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAIKOM Ha cTpaHulle auciuruimabl B TYUC!




8. OIEHOYHBIE MATEPHUAJIBI N BAJUIBHO-PEUTUHTOBASI CHUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTH KOMIETEHIHWI TIO
TACHATIIAHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OICHUBaHUS YpPOBHS
c(OPMHPOBAHHOCTH KOMIIETEHIMH (YacTH KOMIIETEHIIM) M0 MTOTaM OCBOCHMS UCIUILIHHBI
«MamunHoe o0y4yeHHe M aHanu3 OOJIbIIUX JaHHBIX» mpelacTaBieHbl B [Ipunoxenun
Hacrosmei Paboueil mporpamMmme JUCHUTUIMHEI.

* - OM u BPC dopmMupyroTcsi Ha OCHOBaHUHU TPeOOBaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.



PA3BPABOTYMUK:

CanteikoBa Onbra

HoueHt AnekcanapoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJIUTEJIb BYII:
Paszymusiii FOpuit
3aBenyromuii kadeapoit HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJIUTEJIb OII BO:
Pasymusii FOpuit
ITpodeccop Hukonaesnu
Honxcnocmo, BYTT Ioonuce Damunus U.0.



