degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: MamrnHoe o0ydeHne Ha 60IbIInX 00beMax JaHHBIX
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS
Kypc: 2
KBAJM(PUKAIMA: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 30 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3
KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[IporpamMmy cocraBunu:

A.A. Jlpans, cTapIiinid MpernoaaBareb
O.H. UBueHko, cTapiiunii mpenoaaBaTeb
N.E. Tpodumos, accucteHt

A.B. 3yx0a, accucrenr

H.H. IlputeikoBcKkast, aCCUCTEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl arOpUTMOB U TEXHOIOTUH niporpamMmMupoBanust 13.05.2024



AHHOTANMA

lenbro aHHOTO Kypca SIBISETCS W3y4YeHHWE MPUMEHEHHUS MAITMHHOTO OOydYeHHs TMpu 00pabOoTKe OONbIIHX
TaHHBIX. Ha mpakTHYeCKuX 3aHATHAX OymyT pa30oMpaThCcs METOAbI MAIIMHHOTO OOyYeHHs B NMPUMEHEHHU K
OonbpIIuM 00beMaM TEeKCTa.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

- 00yYUTh CTYICHTOB OCOOCHHOCTSIM pabOThl C alTOPUTMaMH MAIIMHHOTO OOYYEHHsS B YCIOBHSAX
COBPEMEHHBIX 00BEMOB JTAaHHBIX.

33]13‘[1/[ JAUCHUIIINHBI

- TpUOOpeTeHHe CTYINCHTaMH HAaBBHIKOB AJalTallid WM3BECTHBIX aJTOPUTMOB K OONBIIMM O0BEeMaM
MaHHBIX.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh IMOCIICAOBATEIbHOCTh LIAroB
0 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
VK-2 Crioco0GeH yrpasiisTh IPOEKTOM Ha BCeX |IUIAH-TPaMK peanu3alud IIPOEKTa B IIEJIOM M IUIaH
JTamax ero >KU3HEHHOTO LKA KOHTPOJISI €TI0 BBIIIOJIHEHUS

VYK-2.3 CriocobeH opraHu30BaTh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB IPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

OIIK-2.1 Umeet nmpeacrasieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
mpobiemMax HayKd U TEXHUKH B 001acTH UCCIJICAOBAHUM B 001aCTH MHPOPMATHKH U BHIYUCIUTEIBHOM
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH, TEXHHUKH U UX MTPAKTUUECKYIO 3HAYMMOCTh

CIIocOOCH Ha HayYHOM si3bIKe (hopMynupoBarh  |OIIK-2.3 Biameer mpodecCHOHANBHON TEpPMHHOIOTHEH,
npoQeCCHOHANBHBIC 331291 HCIIOJI3YEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCIEeI0BaTEIbCKON
JEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (PMI0CO(OUU U METOJOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIAIHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN

[IK-2.2 YMmeeT nmpUMEHATH MOMyYEHHBIE 3HAHUS B 00JacTu
(byHIaMEHTaJIBHBIX HAYYHBIX OCHOB TEOPUH MH(POpMALNU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTU

MaTeMaTUYECKUH aImapar U alropuTMbl,

[IK-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT
COBpPEMEHHBIE .

HAy4YHO-HCCIIECOBATENIbCKOM  EATEIIbHOCTH B 00JacTu
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE .

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI
TEXHOJIOTHUH

[1K-2.4 Bnageet MeTogaMu U alropuTMaMu pELICHUS 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU

Wureprer, aQHHOTUPOBAHUS, pedepupoBaHus,
oubnmorpadUIecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMU
MCTOYHUKAMH

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI




3HATE:
- COBPEMEHHbIC aJTOPUTMBI MAIIMHHOTO OOyUYCHMs W HMX aJanTallid K aHajau3y OOJbIINX 00bEMOB
JIAHHBIX.

YMETh:
- IPUMEHSTh AJITOPUTMbI U TOJXOABI MAIIIMHHOTO OOYUYEHHUS B YCJIOBUSX COBPEMECHHOIO CTPOCHUS W
00BEMOB JTaHHBIX.

BIIAJIETh:
- (peiiMBOpPKaMHU U aNTOPUTMAMU PACIPEICICHHOTO MAIIMHHOTO OOyYeHHs B YCIIOBHSX OOJBIINAX
JIAHHBIX.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Metonsl  ONTUMHU3ALMU M JIMHEHHBIE ] 3 15
MOZEIH
) Anroputmbl  pabotel ¢ rpadamu 7 4 15
OosbLIOTO pazMepa
3 WndpopmaunoHHbIil monck 7 4 15
4 PexomMenmarenbHEBIC CHCTEMEBI 8 4 15
Hroro yacos 30 15 60
[TonroToBka k 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuit)
1. MeTozas! ONTHMHU3ALMK U TUHEWHBIE MOAEIN

MammHHoe oOy4deHue C yuumTeneM Ha OonbluuxX JaHHbIX. 3akoH [lunda. Temarnueckoe
MozenupoBaHue. Metoj croxacTuiyeckoro rpaauenTa. I[loctanoBka 3amaun. Ontumuszanuyu o0ydeHus
Ha OOJNBIIMX JAaHHBIX: TPAIMEHTHBIN CIYCK, cTOXacTuueckud rpagaueHt. [Ipusnaku. IIpoctpancTsa
[IPU3HAKOB, BECa IPU3HAKOB, HOpMalM3allUs NPHU3HAKOB. ['eHepalus M XEIIMpOBAHUE IIPU3HAKOB.
Omnnaiin o0y4yeHHe JIMHEHHBIX Mopee. MeToa CTOXaCTHMYECKOro TpafHeHTa: BBIOOp (YHKUHU
norepb. OIleHKa KauecTBa METOAa CTOXacCTUYECKOro rpajueHra. AnroputMm byrtcerpar.
XemwupoBanue, dyBcTBUTENbHOE K paccrosHuio (LSH). Mepsl cxonctBa: paccrosiHue JKakkapa,
XeMMHHra, KOCHHYCHOE paccTosHue, EBKnuaoBo paccrosHue. OnTUMH3alMs U TECTUPOBaHME
runeprnapameTpoB. CHUMIUIEKC-METO.

2. AnroputMmsel paboTsl ¢ Tpadamu 60IBIIOTO pa3Mepa

I'pader, ux Bugsl. Croxactuueckuit rpad. IlpencraBnenue rpada: MaTpuULbl CMEXKHOCTH,
UHIUIEHTHOCTH, MAOCTMXKUMOCTH. CIHMCKM CMEXHOCTU. AJTOpUTMBI IIEpeBOJa U3  OJIHOIO
npencrasiaeHus B apyroe. ConuansHeiid rpad. 3agada nmoucka o0mKX Apy3eil B COUUAIBHOM Tpade.
Azeik DSL. I'pad monb3oBarensckux npeanoureHuii. McmnonszoBanue moaxona BigData B anamuse

rpagosB.




3. MadopmMaIimoHHBIH TTONUCK

ITocranoBka pamxupoBaHuss. OCHOBHBIE MOAXOABI K PEIICHUIO 3aJa4d PAaHXKHUPOBaHMA. MeTpuku
HU3MEPEHUs] TOYHOCTU pamxupoBaHusi. KimkoBble momenu. Temarnueckoe MOACTUPOBAHHE M €rO
CBsI3b C pamkupoBaHueM. [IpoOiembl TeMaTH4ecKoro MOJECTHPOBAHHS IPHU OOJBIINX JTAHHBIX.
AD-LDA, ero nenmocrarku, Y!LDA, Mr. LDA. ARTM. Apxurekrypa Oubmuoreku BigARTM.
Online LDA u ero npumenenne B Vowpal Wabbit.

4. PexomeHaareabHbIE CUCTEMBI

PexomeHnaTenbHBIC CHCTEMBI, TOCTAHOBKA 3a/1au Mpejcka3anus / pekomeHaanuu. Kiaccudukanms
pEKOMEH/IATeNIbHBIX CHCcTeM. HenepcoHanmn3npoBaHHbIe PEeKOMEHIaTeNIbHbIC CHCTeMBbI, content-based
pPEKOMEHIaTeIbHBIC CHUCTEMBbL. 3aJ1aud KOJTA0OPATUBHON (DMIIBTPALMHU, TPAH3AKIMOHHBIC JaHHBIC U
Marpuna cyObeKThl—O00beKThl. KoppensiiMoHHbIE MeTOAbl, METOIbl cxofcTBa (neighbourhood) -
user-based, item-based. JlareHTHBIE METOABI HA OCHOBE MAaTPUYHBIX pasziiokeHud. Metonsl ALS u
iALS.

CoBpeMeHHbBIC PEKOMCH/IATEIbHBIC CUCTEMBI: PEKOMEH/IATCIbHBIC CUCTEMbI, OCHOBAHHBIC Ha ydeTe
KOHTekcTa  (context aware); acleKTHbIe pPEKOMEHJIATelbHbIE CHCTEMbl  (aspect-aware),
PEKOMEH/IaTeIbHBIC CUCTEMbI Ha OCHOBE TCH30PHBIX Pa3IONKCHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

151 TEKUMOHHBIX 3aHSATUMI:

VYuebHas ayquTopHsi, OCHAIlCHHAs! MYJIbTUMEANA-TIPOEKTOPOM U SKPAHOM.

s npakTUYeCKUX 3aHATHIA:

Kommbrotepnsiii kinace. Kaxapiit KOMIbIOTEp TOIKEH UMETh BbIxoJ B HHTepHeT U [10 st
MOJKITIOYEHHS K yIaIEHHBIM CepBEpaM.

Vnanéunsiii Hadoop-knacrep.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. MeTojibl M cpelicTBa BBIYUCICHUH ¢ 00BEKTaMH. ANMINKATHBHBIC BEIYUCIUTENLHBIC CUCTEMBI
[Tekct] : [yue0. mocobue must By3oB] / B. O. Bonbdenraren ; UH-T akTyanpHOTO 00pa3oBaHus
<IOpHupoP-MI'Y>, Kad. nepcreKTHBHBIX KOMITLIOTEPHBIX HCCIIEOBAHUI 1 WH(POPMAIIMOHHBIX
texnonoruii .— M. : JurlnfoR, 2004 .— 789 c¢. — (KommnbrotepHble Hayku U HH()OpMaIIOHHBIE
texHonorun). - 2000 3k3. - [SBN 5-89158-100-0 (B mep.) .
2. KomOuHaTOpHast JIOrHKa B IPOrpaMMHUPOBaHUH. BeIdnciienus ¢ 00beKTaMu B IpUMEPax | 3agadax
[Tekct] : [yueb. mocobue mis By3os] / B. O. Bonsdenraren ; HOY Mu-T AkTyansHOoro o0pasoBaHus
"FOpHUupoP-MI'Y, Kad. nepcreKkTHBHBIX KOMITBT. UCCIEA. ¥ UHGOPM. TEXHOIOTHH .— 3-¢ U3, 01 ’
niepepab. — M. : Un-1 "FOpHUudoP-MI'Y, 2008 .— 384 c.
3. Hetiponnsie cetu [Tekcr] : monnslit kype / C. Xatikus ; iep. ¢ annt. H. H. Kyccyns, A. 1O.
[Henecrosa ; mox pen. H. H. Kyccynb .— 2-e u3z., ucnp. — M. : Bunbsamc, 2006 .— 1103 c.

JlononHuTenbHAs TUTEpaTypa
1. llpuknannas craructuka. [puanune! u npuMeps! [Teker] : [y4e6. mocobue st By3oB] / J. Koxke, O.
Cuemnn ; nep. ¢ aar. E. B. YUenypuna ; nox pen. 0. K. bensiesa .— M. : Mup, 1984 .— 200 c.
2. INapaienbHOE TPOTrPaMMHPOBHIE MHOTOITIOTOYHBIX CUCTEM C paszeseMoi naMateio [ Tekcr] : yueo.
nocobwue /st By3oB / A. I. TopmacoB .— M : @usmarkuwmra, 2014 .— 208 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

https://www.coursera.org/specializations/big-data-engineering - criequanuzanus u3 5 Kypcos,
MOCBSINEHHAS] TEMATHKE 00paOOTKH OONBIINX JTAHHBIX.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Microsoft Azure Machine Learning
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHHE Kypca TpeOyeT OONbIION caMoCTOSITeIbHON paboThl cTyfaeHTa. B mporpamme
Kypca TpHUBEICHO MHUHHMAJIBHO HEOOXoAMMOe Bpemsi s paboThl CTyIeHTa Haj TEMO.
CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

- MpopaboTKy y4eOHOTo MaTepraa (10 KOHCIIEKTaM JISKIIUK, y4eOHOW U HayqHOH JTuTeparype);
- IOATOTOBKY OTBETOB Ha BOMPOCHI, IPETHA3HAYEHHBIX JUISI CAMOCTOSTEIBHOTO U3yUCHHUS;

- I0KA3aTeNbCTBO OTHENbHBIX YTBEPKACHUM, CBOMCTB;

- IOATOTOBKY K MPAKTUYECKUM 3aHATHUSM, BHIIIOTHEHHE 4 MHINBHIYaIbHBIX JJOMALIHUAX 3aaHUM.

[IpomesxyTouHBINl KOHTPOJIb 3HAHUM IPOBOAUTCA B BUAE NHCbMEHHBIX ONPOCOB (MHHM-TECTOB) IO
TEOpUHU.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS
Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

PaspaGorunkm:

A.A. Jlpanb, crapmuii mpernoaaBareib
O.H. VBuenko, cTapunii mpernoaaBarTeib
N.E. TpodumoB, accucTeHT

A.B. 3yx0a, accucteHnt

H.H. IIpuTbIKoBCKasi, aCCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamnax ero JKU3HEHHOTO LKA

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeTbHOCTH U IUIAHUPOBATh MOCIIEAOBATEIbHOCTh 1IaroB
7 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OpoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €r0 BHITTOJTHEHUS

VYK-2.3 CriocobeH opraHu30BaTh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IPOEKTa, olecneynBars paboTy KOMaHIbI
HEOOXOIMMBIMHU pecypcamMu

OIIK-2 Nmeet nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH,
crocoOeH Ha Hay4YHOM SI3bIKe (hOPMYIHPOBAThH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIJICAOBAaHUM B 001acTH MHPOPMATHKH U BHIYUCIUTEIBHOM
TEXHHUKH U UX MIPAKTUYECKYIO 3HAYMMOCTh

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONB3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOHN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

[1K-2 [MorumMaeT 1 ciocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKH anmapar U aJropuTMBbl,
COBpPEMEHHBIE
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE
TEXHOJIOTHH

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEeI0BaTEIbCKON
JEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (pMI0CO(OUU U METOOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIETOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[IK-2.2 YMmeer npUMEHATH MOMyYEHHBIC 3HAHUS B 00JacTu
(byHIaMEHTaJIBHBIX HAYYHBIX OCHOB TEOPUH MH(POpMALNU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTH

[IK-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT
HAy4YHO-HCCIIEOBATENIbCKON  EATENIbHOCTH B 00JacTu
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu pELICHUS 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU
UnTrepner, AHHOTHPOBAHUA, pedepupoBanus,
oubnmorpadUYecKoro MOWCKa, OMBIT PabOThl ¢ HAYYHBIMU
HUCTOYHUKAMHU

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA JUCHUIIIINHBI «MamuHHOE O6y‘ICHI/IC Ha OOJIBIINX 00BbEeMax JaHHBIX» O6y‘laIOHIHI>'IC$I

JOJIKCH:

3HATb:

- COBPEMCHHBLIC AJITOPUTMblI MAalllMHHOT'O o6yquH;1 U UX aJanrtaiyuy K aHaJlu3y 0onpIINX 00HEMOB

JAHHBIX.
yMeTh:

- IPUMCHSATh AJITOPUTMbI U MOAXOAbI MAITMHHOT'O O6yLIeHI/I$I B YCJIOBUAX COBPEMCHHOI'O0 CTPOCHUSA U

00BEMOB JTaHHBIX.
BJIAJETh:

- (peliMBOpPKaMH U aNrOpUTMaMM PACIpPEIeTCHHOTO MAIIMHHOIO OOy4eHHs B YCIIOBHAX OOJIBIINX

JaHHBIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




1. Kakue cmocoObl MOCTpOEHUS PEKOMEHJATeNbHBIX cucTeM Bwl 3Haere? Kparko omummre cyTh
Ka)/I0TO U3 HUX.
2. O0paboTKa ecTeCTBEHHOTO SI3bIKa: IPUMEPHI 3a/1a4, 3Tallbl PELICHUs 3a]a4 €CTETCTBEHHOTO SI3bIKA.

3. O6pa6OTKa CCTCCTBCHHOI'0  fA3bIKa: IMPUMCHCHUC PCryJIAPHBIX, KOHTGKCTHO—CBO6OILHLIX nu
KOHTCKCTHO-3aBUCUMBIX I'PaAMMATHK.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaroumuxcst

1) MeToap! ONITUMU3AINH U TUHEHHBIE MOJICIIH.

1. MamunHoe oOy4yeHue c yuumreneMm Ha Oonpmmx jAaHHBIX. 3akoH Lumnda. Temaruueckoe
MOJEJINPOBaHUE.

2. Meton croxacTudeckoro rpaaueHta. IloctanoBka 3amaun. OnTuMu3anuy oOydeHHs Ha OONBIINX
JAHHBIX: TPAANEHTHBIN CITyCK, CTOXaCTUYECKUNA IPaUCHT.

3. Ilpusnaku. IIpocTpaHcTBa NMpPU3HAKOB, BECAa MPU3HAKOB, HOpMaJIW3alys NMPU3HAKOB. [eHepanus u
XEUIMPOBAHUE IIPU3HAKOB.

4. OunaiiH oOy4eHHE JIMHEHHBIX Mojiesield. MeToj CTOXaCTHYECKOTO TPaJHMEHTA: BBIOOP (QYHKIUH
norepb. OIeHKa KauecTBa METoJla CTOXaCTHUECKOTro TpaaueHTa. AnroputMm byrcrpar.

5. XewmupoBanue, yyBcTBUTeNbHOE K pacctosHuio (LSH). Mepsl cxoncrsa: paccrosiHue JKakkapa,
XeMMuHra, KOCHHYCHOE PacCTOsIHUE, EBKIIMI0OBO pacCTOsIHUE.

6. OnTuMu3anys ¥ TECTUPOBaHKE TUnieprnapamMeTpoB. CUMILIEKC-METO/T.

2) AnroputMmbl paboThI ¢ Tpadamu GOIBIIOTO pa3Mepa.
1. I'pader, ux Buabl. CroxacTuveckuii rpagd.

2. IlpencraBmenue rpada: MaTpuibl CMEKHOCTH, HWHIMJACHTHOCTH, JOCTHKUMOCTH. CHHCKH
CMEKHOCTU. AJITOPUTMBI IEPEBOJA U3 OJHOTO MPEACTABICHUS B IPYroe€.

3. CoumanbHblii rpad. 3agaya nmorcka oOUIMX Apy3el B conuanbHoM rpade. SA3pik DSL.
4. I'pad monb30BATENBCKUX MPEATIOYTCHUM.
5. Ucnonb3oBanue noaxoxa BigData B ananuze rpagos.

3) UudopManmoHHBINA TOUCK.

1. IlocranoBka pamxupoBaHusi. OCHOBHBIE MOAXOABI K PEHICHUIO 3aa4H PAHKUPOBAHHUS.
2. MeTpuku u3MepeHusi TOYHOCTH paHkupoBaHus. KimkoBeie Moeny.

3. Temarndyeckoe MOIEIMPOBAHUE U €0 CBA3b C PAHKUPOBAHKEM.

4. TlpobieMbl TeMaTHYECKOTO MOJEIMPOBaHUs Tpu OonbimuxX AaHHbIX. AD-LDA, ero HemocTarkw,
Y!LDA, Mr. LDA. ARTM. Apxutektypa 6ubmuoreku BigARTM. Online LDA u ero npumeHenue B
Vowpal Wabbit.

4) PexoMeHmaTeIbLHBIC CUCTEMBI.

1. IlocranoBka 3amaud pexoMeHAanuii. HemepcoHanM3WpOBaHHBIE PEKOMEHJIATENIbHBIE CHCTEMBI.
Content-Based cucrembl. McnonszoBanne noaxona BigData B pekoMeHAaTEIbHBIX CUCTEMAX.

2. KonnaboparusHas punsrpaums u MmarpuyHas (pakropuzanusi.
3. Ilpobnema “xonomHoro crapra’”. MeToapl HOHMKEHUS! Pa3MEPHOCTH.

Tunosoi MpUMEP 3K3aMCHAIITMOHHOI'O ounera:

1. Content-based pexomeHaaTenbHass CHCTEMa: IIOCTPOCHHUE W NPUMCHEHHE; CIIOKHOCTH TpHU
nocrpoeHun Ha Spark.

2. KakoBbl OCHOBHBIE CIIO)KHOCTH OOy4YCHUsI TEMaTHYECKUX MOJeliell Ha OOJIBIIMX MacCHBaX JIaHHBIX?
Kakue BO3MOKHBI METO/IBI UX PEIICHUS?

3. Kakue apXuTeKTyphl MapajuieIbHOrO OOYYEeHUS TEMAaTHYECKHX MOJENCH BbI MOXKETE HPEITIOKHUThH
it onHou mamuabl? J{is MPI-knactepa? /s Hadoop MapReduce?

4. OOpaboTKa €eCTECTBEHHOTO s3bIKa: TPUMEHEHHE PETYJISAPHBIX, KOHTEKCTHO-CBOOOTHBIX U
KOHTEKCTHO-3aBHCUMBIX TPAMMATHK.

Kputepun oniennBanus



Onenka "ornumuno" (10 0amuioB) BBICTAaBISIETCSl  CTYJCHTY, I[IOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAaHHE
HNPUHATHIX PELICHAMN.

Onenka "ormuHO" (9 0amyioB) BBICTABISIETCS  CTYACHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "omimuyHO" (8 ©0ayuioB) BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 6ayIoB) BBICTABISETCS CTYACHTY, €CJIM OH TBEPIO 3HAET Marepuall, FPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTHUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka "xopotro" (6 6allIoB) BBICTABISETCS CTYACHTY, €CJIM OH TBEPIIO 3HAET Marepwall, TPaMOTHO U
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0anoB) BBICTABISETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HaeT MaTepHal,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, yMeeT HMPUMEHATh MOJy4YEeHHbIC 3HAHUs Ha IMPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoenerBopurenbHO" (4 Oamna) BhICTABISIETCA CTYIACHTY, IOKa3aBIIeMy (QparMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HmporpaMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynoenerBopurenbHO" (3 Oama) BeICTABISIETCS CTYACHTY, OKa3aBIIeMy (QparMeHTapHBIMH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeynoBIeTBOpUTENbHO" (2 Oayiia) BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAeT OOiblIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT IpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynmoBneTBopuTedbHO" (1 Oamn) BeICTaBISIETCS CTYACHTY, KOTOpPBIM HE 3HAET OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[lpu mpoBenennu 5k3ameHa oOyuaromieMmycst TpepocTaBisiercss 60 MUHYT Ha mOArotoBKy. Ompoc
oOyyaromierocs o OuieTy He I0JHKEH MPEeBBIIATh ABYX aCTPOHOMHUYECKUX YacOB.

Bo BpEMs MPOBCACHUSA 3K3aMCHaA O6y‘IaIOH_H/IGC$I MOTYT MOJIb30BATbCA nporpaMMoﬁ JUCLMIIIIMHBI W
CBOMMHM KOHCIICKTaMMU.

buner coctout u3 4 BOMPOCOB, Ka)blii M3 KOTOPBIX oleHuBaercs B 0,5 Oamma. Kaxneiii Bompoc
OTHOCHUTCS K OTHOMY U3 4 MOAyJIeH.

Hroropas OIICHKAa MO0 KypCy CKJIaAbIBACTCA U3 OLCHKH 3a BBIIOJHCHHBIC B XOAC CCMCCTpPaA
MPAaKTUYCCKUEC 3alaHrs 1 OLICHKH! 34 OTBETHI HA TCOPCTUYCCKUEC BOIIPOCHI HA DK3aMCHE.

Haxkoriennsie 6amiel 3a paboTy B ceMecTpe:

dopma KOHTpOJIS Makc. 6amn
[omaliiHee 3ajaHue 110 NPEICKa3aHUI0 BEPOATHOCTH KIIMKa 2,5

JlomariiHee 3a/laHue 10 aHAIHU3Y COIHAILHOTO Tpada 2,5
JlomariHee 3a1anue 1Mo nHGOPMAITMOHHOMY TTOUCKY 2,5

[omaiHee 3ajaHue 110 peKOMEHATENbHBIM CUCTEMAaM 2,5
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[Mpumeuanue. 3 u3 4 3a1aHUil TPOBEPSIIOTCS C MTOMOIIBIO CHCTEMBI MOJJIEPKKK copeBHOBaHMit Kaggle.
3a npu3zoBbie MecTa (1-e - 3-¢ Ha MOTOKE) €CTh BO3MOXKHOCTH MOJYYUTh OOHYC B pazMepe He Oosnblie 2
0asIoB 3a 3a/1aHKE.



