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: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
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.]'ll) 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

[MK-1.1 3HaeT TpUHIUNBI MMOCTPOCHHS HAYYHQPAOOTHI,
Merogsl cOopa W aHamM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIAJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKe MPOBOIUMBIX HCCICTOBAHUU
Ha PYCCKOM M aHIJIH CKOM SI3bIKE

IIK-1 I'0TOB K BK/IIOUECHUIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIEMOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METO/IOB B KOHKPETHOU
obyiacTu MpoheCCUOHATBHOU JICATEILHOCTH

[IK-1.2 YMmeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
IPOrPaMMHOTO 00ecHedeHus B CBA3U C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAaHHOW METOAUKOU

[IK-1.3 Hmeer mNpakTUYECKUBIBIT BBICTYIUICHUM
HAy4YHOW apryMEHTAIMW TpU aHalu3e 00beKTa HayYHOH
npo¢eCcCUOHANTBHOU ACATEIbHOCTH

[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEAOBATEIHCKOU

NEATENBHOCTH B oOmnactu

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUU

BJIaJIe€T 3HAHHEM OCHOB (HII0OCO(OUN U METOJOIOT U HAYKH;
T1K-2 [ToguMaeTt u criocooex NIPUMEHUTH B 3HAaHUEM METOHOB HAYYHBIX I/ICCJ'IGI[OBaHI/II;i 1 HaBbIKaMH HUX
HAay4YHO-HCCIIE0BATEIbCKON U MPHUKIIATHON NPOBCACHUSA
NEeSTENbHOCTH COBpeMeHHbI Matemarndeckuil ([1K-2.2  HMeeT mpakTHUEeCKUABIT HCIOIb30BaHUS
anmnapar 1 allrOpUTMBI, OCHOBHBIE 3aKOHBI CYLIECTBYIOIIIUX METONOB M aJTOPUTMOB PELICHUS 3aaad
€CTECTBO3HAHUS, COBPEMEHHBIE SI3BIKH uppoBoH 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
MPOrpaMMHPOBAHUS U IPOTPAMMHOE WHrepner, AHHOTHPOBAHHA, pedepupoBanus,
o0ecrieyeHne; OrepanuoOHHbIE CUCTEMBI 1 oubnuorpaduyeckoro paspICKaHWS H ONUCAHHSA, OIBIT
CETEBbIE TEXHOJIOTHUHI paboThl ¢ Hay4YHBIMU UCTOUHHKAMH

[MK-2.3 YMeer mpuUMEHATH MONy4YeHHBIE 3HAHUS B 00JacTh
($yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/auHl B ~ COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEIILCKON eI TeIbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)

B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
- COBPEMEHHBIC AITOPUTMBI MAIIMHHOTO OOyUEHHWS W WX aJaNTaluyd K aHaIM3y OOJbIIMX 00BEMOB
JAHHBIX.

YMETh:
- IPUMEHSTHh AITOPUTMBI M TIOJXOABI MAIIMHHOTO OOy4YEHUsI B YCJIOBHUSIX COBPEMEHHOTO CTPOCHUS H
00BEMOB JTAaHHBIX.

BJIAJICTh:



- (peiiMBOpPKaMH U aNrOPUTMaMM PACIpPENeICHHOTO MAIIMHHOTO OOy4eHHs B YCIIOBHAX OOJIBIINX
JAHHBIX.

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

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Metonsl ONTUMHU3ALMU M JIMHEHHBIE ] 3 15
MOZEIH
) Anroputmbl  pabotel ¢ rpadamu 7 4 15
OoJbLIOTO pazMepa
3 WndpopmaunoHHbIil monuck 7 4 15
4 PexomMenmareabpHEBIE 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 (Ocennuii)
1. MeTozas! ONTHMHU3ALMH U TUHEWHBIE MOAEIN

MamumHHoe oOy4deHue cC yuumTeneM Ha Oonbluux JaHHbIX. 3akoH [lunda. Temarnueckoe
MozenupoBaHue. Metoj croxacTuiyeckoro rpaauenTa. [loctanoBka 3amaun. Ontumuszanuy o0ydeHus
Ha OOJNBIIMX JAaHHBIX: TPAIMEHTHBIN CIYCK, cTOXacTuueckud rpagaueHt. [Ipusnaku. IIpoctpancTsa
[IPU3HAKOB, BECa IPU3HAKOB, HOpPMalIM3allUs NPHU3HAKOB. ['eHepalus M XEIIMpPOBAHUE IIPU3HAKOB.
Omnnaiin o0y4yeHHe JIMHEHHBIX Mopeie. MeToa CTOXaCTHMYEeCKOro IpaJHeHTa: BBIOOp (YHKUHU
norepb. OleHKa KauecTBa METOa CTOXacCTHYECKOro rpajueHra. Anroput™m byrcerpar.
XemmupoBanue, dyBcTBUTENbHOE K paccrosHuio (LSH). Mepsl cxonctBa: paccrosiHue JKakkapa,
XeMMHHra, KOCHHYCHOE paccTosHue, EBKknuaoBo paccrosHue. OnTuMH3alusg U TECTUPOBaHME
runeprnapameTpoB. CHUMIUIEKC-METO.

2. AnroputMmel paboTsl ¢ Tpadamu 60IBIIOTO pa3Mepa

I'pader, mx Bugsl. Croxactuueckuit rpad. IlpencraBnenue rpada: MaTpULbl CMEXKHOCTH,
UHIUIEHTHOCTH, MAOCTMXKUMOCTH. CIHMCKM CMEXHOCTU. AJIOpUTMBbI IIEpeBOJa U3  OIHOIO
npencrasiaeHus B apyroe. ConuansHeiid rpad. 3agada moucka o0ImKX Apy3eil B COUUAIBHOM Tpade.
Azeik DSL. I'pad monb3oBarensckux npeanoureHuii. McmnonszoBanue moaxona BigData B anamuse

rpagosB.

3. MadopMamoHHBINA TOUCK




ITocranoBka pamxupoBaHuss. OCHOBHBIE MOAXOABI K PEIICHUIO 3aJa4d PAaHXHUPOBaHMA. MeTpuku
HU3MEPEHUs] TOYHOCTU pamxupoBaHusi. KimkoBble momenu. Temarnueckoe MOACTUPOBAHHE M €rO
CBsI3b C pamkupoBaHueM. IIpoOiembl TeMaTH4eckoro MOJECTHPOBAHHUS IPHU OOJBIINX TAHHBIX.
AD-LDA, ero nenmocrarku, Y!LDA, Mr. LDA. ARTM. Apxurekrypa Oubnuoreku BigARTM.
Online LDA u ero npumenenne B Vowpal Wabbit.

4. PexomeHnaareabHbIE CUCTEMBI

PexomeHnaTenbHbBIC CHCTEMBI, TOCTAHOBKA 3a/1au Mpejcka3anus / pekomeHaanuu. Kinaccudukanms
pEKOMEH/IATeNIbHBIX CcHCTeM. HenepcoHanmn3npoBaHHbIe PEKOMEHIaTeNIbHbIC CHCTeMBbI, content-based
PEKOMEHIaTeIbHBIC CHUCTEMBbI. 3aJlaud KOJTA0OPATUBHON (DMIIBTPALMU, TPAH3AKIMOHHBIC JaHHBIC U
Marpuna cyObeKThl—O0beKThl. KoppensiiMoHHbIE MeTOAbl, METOIbl cxofcTBa (neighbourhood) -
user-based, item-based. JlareHTHBIE METOABI HA OCHOBE MAaTPUYHBIX pasziiokeHuid. Metoasl ALS u
iALS.

CoBpeMeHHbBIC PEKOMCH/IATEIbHBIC CUCTEMBI: PEKOMCH/IATCIbHBIC CUCTEMbI, OCHOBAHHBIC Ha ydeTe
KOHTekcTa  (context aware); acleKTHbIe pPEKOMEHJIATeJbHbIE CHCTEMbl  (aspect-aware),
PEKOMEH/IaTeIbHBIC CUCTEMbI HA OCHOBE TCH30PHBIX Pa3IONKCHHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

151 TEKUMOHHBIX 3aHSATUI:

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 mnst 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 ’
niepepad. — 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. lpuknannas 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 paszeiseMoi naMateio [ Tekcr] : yueo.
nocobue /st By3oB / A. I. TopmacoB .— M : @usmarkuwmra, 2014 .— 208 c.

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

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Microsoft Azure Machine Learning
9. MeTonnueckue yKa3anus /s 00y4al0IUXCs 10 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

YcnemHoe ocBoeHHE Kypca TpeOyeT OONBINON CaMOCTOSTENBHON pa0oThI CTyneHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEoOXomMMoe Bpemsl Juis paboThl CTyJeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

- IpopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM JIEKIHUH, y4eOHOW U HayqHOH JTUTeparype);
- IOATOTOBKY OTBETOB HA BONPOCHI, IPETHA3HAYEHHBIX JIJISI CAMOCTOSTEIEHOTO U3YUEHUS;

- I0Ka3aTeNbCTBO OTAENIBHBIX YTBEPKIAEHHUH, CBOMCTB;

- IOATOTOBKY K MPAKTUYECKUM 3aHITHSM, BHIIOJHEHNE 4 HHAWBUAYAIbHBIX JOMAITHUX 3aaHUH.

[TpoMeKyTOYHBI KOHTPOJIb 3HAHWH TPOBOAMTCS B BHIE NMHUCHMEHHBIX ONPOCOB (MHHHU-TECTOB) IO
TEOPHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
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

IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METO/IOB B KOHKPETHOU
obyiacTu MpoheCCUOHATBHOU JICATEILHOCTH

[MK-1.1 3HaeT OpUHIUNBI MOCTPOCHHS HAYYHQPAOOTHI,
Merogsl cOopa W aHamu3a TIOJMyYSHHOTO MaTepHalia,
CIIOCOOBI apryMEHTAlluy; BIIaJE€CT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTWKe MPOBOIUMBIX HCCICTOBAHUU
Ha PYCCKOM M aHIJIH CKOM SI3bIKE

[IK-1.2 YMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
IPOrPaMMHOTO O0ecHedeHus B CBA3U C IOCTaBICHHOM
LENbIO U B COOTBETCTBUH C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mnpakTUYECKHBIIBIT BBICTYIUICHUM
HAy4YHOW apryMEHTAlMW TpU aHalu3e 00beKTa HayYHOH
po¢eCcCUOHANTBHOU ACATEIbHOCTH

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
Hay4YHO-UCCIIEIOBATCIHCKON U TPUKIIATHOM
JIEATEJIbHOCTA COBPEMEHHBIA MaTEMaTUYECKUI
anmapar v allTOPUTMBI, OCHOBHBIEC 3aKOHBI
€CTeCTBO3HAHUS, COBPEMEHHBIE SI3BIKU
MIPOTPAMMHUPOBAHUS U MPOTPAMMHOE
o0ecrieyeHne; ornepanuoOHHbIE CUCTEMBI 1
CETEBBIC TCXHOJOIUH

[IK-2.1 3naeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
JesITeIbHOCTH B oOmnactu
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH

BJIaJ€CT 3HAHUEM OCHOB (1)I/IJ'IOCO(1)I/II/I 1 MCTOHOJIOTUUN HAYKHU,
3HAaHUEM METOHOB HAYYHBIX HUCCJICIOBAaHUN 1 HAaBBIKAMU HX
MMPOBCACHU

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3a1ad
uppoBor 00pPaOOTKM CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubmuorpaduyeckoro paspICKaHWS H  ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[MK-2.3 YMmeer mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA JUCHUIIIINHBI «MamuHHOE O6y‘l€HI/IC Ha OOJIBIINX 00BbEeMax JaHHBIX» OGy‘laIOHII/II\/'ICH

JOJIKCH:

3HATb:

- COBPEMCHHBIC AJITOPUTMbI MAalllMHHOT'O o6yquH;1 U UX aJanrtaiyuy K aHaJlnu3y 0onpIINX 00HEMOB

JAHHBIX.
yMeTh:

- IPUMCHSATH AJITOPUTMbI U MMOAXOAbI MAITMHHOT'O O6yLIeHI/I$I B YCJIOBUAX COBPEMCHHOI'O0 CTPOCHUA U

00BEMOB JTaHHBIX.
BJIAJETh:

- (peliMBOpPKaMH U aNrOPUTMaMM PACIpPEIeTCHHOTO MAIIMHHOTO OOy4eHHs B YCIIOBHMAX OOJIBIINX

JaHHBIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Kakue crmocoObl MOCTPOCHUA PCKOMCHAATCIIBHBIX CHCTCM Br1 3Haete? KpaTKO OIMMHIIUTE CYTb

Ka)XKJ0I0 U3 HUX.

2. O0paboTKa €CTECTBEHHOTO S3bIKa: IIPUMEPHI 3a/1a4, ITAIbl PEIICHUS 33/1a4 €CTETCTBEHHOTO S3bIKa.

3. OOpaboTka €CTECTBEHHOTO S3bIKA!

KOHTCKCTHO-3aBUCUMBbIX I'PAMMATHK.

IIPUMEHEHUE PEryJSIPHBbIX, KOHTEKCTHO-CBOOOIHBIX MU




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1) MeToapl ONITUMU3AIAH U TUHEHHBIE MOJICIIH.

1. MamuHHOEe OOy4YeHHe ¢ yudmTelneM Ha Oonbmux JaHHbIX. 3akoH lumda. Temarnueckoe
MOJIETTUPOBAHUE.

2. Meron croxactudeckoro rpaauenta. [locranoBka 3amaun. OnTuMu3anuu oOydeHHs] Ha OONBIIHX
JAHHBIX: TPAJUEHTHBIN CIIyCK, CTOXaCTUYECKUMI IPaJucHT.

3. Ilpusnaku. [IpocTpaHcTBa NMPU3HAKOB, BECa MPU3HAKOB, HOpMAIU3alMs MPU3HAKOB. [ eHepauus u
XEIIMPOBAaHNE TIPU3HAKOB.

4. OunaiiH oOy4eHHE JIMHEHHBIX MoJiesield. MeToj CTOXacTHYECKOTO TPaJHMEHTa: BBIOOP (QYHKIUH
norepb. OIeHKa KauecTBa METoJla CTOXaCTUUECKOTro TpaaueHTa. AnroputMm byrcrpar.

5. XewmupoBanue, yyBcTBUTeNbHOE K pacctosHuio (LSH). Mepsl cxoncrsa: paccrosiHne Kakkapa,
XeMMuHra, KOCUHYCHOE PacCTOsIHUE, EBKIIMI0OBO pacCTOsIHUE.

6. OnTuMu3anys ¥ TECTUPOBaHKE TUneprnapamMeTpoB. CUMILIEKC-METO]T.

2) AnroputMmbl paboThl ¢ Tpadamu GOIBIIOTO pa3Mepa.

1. I'padsr, ux Buabl. CroxacTuveckuii rpagd.

2. llpencraBnenue rpada: MaTpUIbl CMEKHOCTH, HWHIUAEGHTHOCTH, IOCTIOXKUMOCTH. CHucKH
CMEXHOCTH. AJITOPUTMBI TIEPEBOJIA U3 OJHOTO MPEACTABICHUS B IPyroe.

3. CoumanbHbiii rpad. 3agaya nmorcka oOUIMX Apy3el B conuanbHoM rpade. SA3pik DSL.

4. I'pad MOAB30BATETHCKUX MPEIATTIOYTCHHIA.

5. Ucnonb3oBanue noaxoxa BigData B ananuze rpagos.

3) UudopManmoHHBINA TOUCK.

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

3. Temarndeckoe MOIEIMPOBAHUE U €0 CBA3b C PAHKUPOBAHUEM.

4. TlpobieMbl TEeMaTHYECKOTO 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) PexoMeHmaTeIbLHBIE CUCTEMBI.

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

2. KonnaboparusHast punsrpauus u MmarpuyHas (pakropuzanusi.

3. Ilpobnema “xonomHoro crapra’. MeToapl HOHMKEHUS! pa3MEPHOCTH.

Tunosoi MpUMEP 3K3aMCHAIITMOHHOI'O Ounera:

1. Content-based pexomeHaaTenbHass CHCTEMa: IIOCTPOCHHE W NPUMEHEHHE; CIIOKHOCTH TpU
nocrpoeHun Ha Spark.

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

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

4. OO0OpaboTKa eCTEeCTBEHHOTO sI3bIKa: NPUMEHEHHE PETYJISPHBIX, KOHTEKCTHO-CBOOOTHBIX U
KOHTEKCTHO-3aBHCUMBIX TPAMMATHK.

Kputepun onennBanus
Onenka "ommmuno" (10 ©OaymuioB) BbICTAaBISETCS  CTYHACHTY, I[IOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NMpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.



Onenka "ormuHO" (9 ©0amioB) BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "orimuHo" (8 ©0ayuioB) BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMMU.

Onenka "xopomo" (7 6ajjIoB) BBICTABISETCS CTYACHTY, €CJIM OH TBEPIO 3HAET MarepHuall, FpaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka "xopotro" (6 0alljIoB) BBICTABISETCS CTYACHTY, €CJIM OH TBEPIIO 3HAET Marepwall, TPaMOTHO U
M0 CYWIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOMyYeHHbIC 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 NOJy4YEeHHbIC 3HAHHUs Ha IMPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.

Onenka "ynoenerBoputrenbHO" (4 Oamna) BBICTABISIETCA CTYACHTY, IOKa3aBIIeMy (QparMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuaa, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HmporpamMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka "ynoenerBopurenbHO" (3 Oama) BeICTABISIETCS CTYHACHTY, OKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeynoBIeTBOpUTENbHO" (2 Oayiia) BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAeT OOiblIei
YacTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynmoBneTBopuTedbHO" (1 Oamn) BeICTaBISIETCS CTYACHTY, KOTOPbIH HE 3HAET OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3aj1ay.

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

[lpu mpoBeneHnu 5k3ameHa oOyuaromieMmycsi TpepocTaBisiercss 60 MUHYT Ha mOArotoBKy. Ompoc
oOyyaromierocs o OuieTy He IOJHKEH NPEBBIIATh ABYX aCTPOHOMHUYECKUX YacOB.

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

buner coctout u3 4 BOMpPOCOB, KaXIblii M3 KOTOPBIX oleHuBaercs B 0,5 Oamma. Kaxneiii Bompoc
OTHOCHUTCS K OTHOMY U3 4 MOAyJIeH.

UtoroBasi omeHka mno KypCy CKJIaAbIBa€TCSl M3 OLIGHKH 3a BBIIOJHEHHBIE B XOJE CEMecTpa
[IPAKTUYECKHUE 3alaHUs] U OLIEHKU 3a OTBETHI HAa TEOPETUUECKUE BOIIPOCHI HA 3K3aMEHE.

Haxkoriennsie 6amiel 3a paboTy B ceMecTpe:

dopma KOHTpOJIS Makc. 6amn

[omaliHee 3ajaHue 110 NPEICKA3aHUI0 BEPOATHOCTH KIIMKa 2,5

JlomariiHee 3a/laHue 10 aHAIHM3Y COITHAILHOTO Tpada 2,5

JlomarHee 3a1anue 1Mo HHGOPMAITMOHHOMY TIOUCKY 2,5

[omaiHee 3ajaHue 110 pEKOMEHATENbHBIM CUCTEMAM 2,5

Bcero
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[Mpumeuanue. 3 u3 4 3a1aHUil TPOBEPSIIOTCS C TOMOIIBIO CHCTEMBI MOJJIEPKKK copeBHOBaHMid Kaggle.
3a npu3zoBbie MecTa (1-e - 3-e Ha MOTOKE) eCTh BO3MOXKHOCTH MOJIYYUTh OOHYC B pazMepe He Oosnblie 2
0asIoB 3a 3a/1aHKE.



