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: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3
KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1
[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 aITOPUTMOB U TeXHOIOrui nporpammuposanus 20.02.2025



AHHOTANMA

Kypc "Mamunaoe oOydeHue Ha OONBIINX OO0BEMax JaHHBIX" TMPEJOCTaBIsIeT BCECTOPOHHEE MOHUMAaHWE
COBPEMEHHBIX METOIOB U MHCTPYMEHTOB JIJIsl pa0OTHI ¢ OOJBIIMMH JaHHBIMH U UCIIOJIb30BAHUS MAIIUHHOTO
oOydeHusI AJisl U3BJICUCHUS IICHHOH NH(pOpMAaIIHH.

1. lean u 3apa4n
Heab nucUMMINHBI

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

33HWWHHHCHHHHHHLI

- 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

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITebHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
7 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OpPOoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITTOJITHEHUS

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.3 CriocobeH opraHu30Barh ¥ KOOPAWHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oOecreunBaTh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yAbTaThl MPOEKTa (MU
OTHENBHBIX €ro J3TamoB) B (¢oOpMe OTYETOB, CTaTeH,
BBICTYIVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEeHIHSIX,
CEeMMHapax M T.IL.

OIIK-1.1 3HaeT W cmocoOeH — HCIOIL30BaTh B
nmpo)eCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHui B o0macTi MHGOOPMATHKY U BEIYUCITUTEIILHON
TEXHUKHU

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HH(OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHN U BBIYUCIUTEIBHON TEXHUKU M CIIOCOOECH MX
OPUMEHATh TpPU PpElIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu
MaTeMaTHKH, €CTECTBEHHBIX HayK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX

TAVIINTTATTT

OIIK-4.2 Crniocoben MPUMEHSTh 3HAHHE
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAaHUSI BEIBOJOB
U OIICHKH TIOJIyYCHHBIX Pe3yJIbTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS




LvALIVUYIUL Kax

OIlK-4.4 CrnocobeH aHamu3upoBaTh NPOQPECCHOHAIBLHYIO
MH(OpPMAINIO, BBICIATh B HEH TNIaBHOE, CTPYKTypHpPOBATh,
ohOpMIIATH M TPEICTABIATH B BHAC AHAIUTHYECKUX
0030pOB ¢ 000CHOBaHHBIMH BHIBOJIAMH ¥ PEKOMEHTIAIIHSIMHU

OIIK-5 Crioco0eH U roToB K
podeCcCHOHAIILHOMY POCTY U PYKOBOJICTBY
KOJUICKTUBOM B 00JIACTH WH(MOPMATHKH U
BBIYMCIIMTEIILHON TEXHUKH, TOJICPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHABHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMAJIBHBIE, ITHUYECKHE,
KOH()ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
chepe  cBoeit

PYKOBOJICTBA  MAaJIbIM
npodeccruoHaIbHON

OIIK-5.3 CrpemMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

OIIK-5.4  Cnocoben  ocymecTBiATh  dddekTuBHOE
yhnpaBieHHe pa3paboTKOH  MPOrpaMMHBIX — CPEICTB U
HPOEKTOB

I1IK-3 Bnaneer HaBbIKaMH y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYTUICHUS C COOOICHUAMH U
JOKJIaJJaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapaKTepa,
MPEe/CTaBICHNS MaTepHAIOB COOCTBEHHBIX
HCCIeI0BaHUI

[IK-3.1 3HaeT OCHOBHI BEJCHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 00NacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIIPOCHI 10 TEME HAy4HOU
pabotbl

[IK-3.3 MMeeT mpakTHYECKUH OMNBIT Y4acTHsl B Hay4HBIX
CTyA€HYECKUX KOH(EepeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOieM B objactu
MH()OPMAIMOHHBIX TEXHOJIOTHIl

IIK-1 I'0TOB K BK/IIOUECHUIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIEMOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacTu Mpo(heCCUOHATBHOMN IEATEILHOCTH

[MK-1.1 3HaeT OpUHIUNBI MMOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIAJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOnukanuii,  pedepatoB  H
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMHCKOM SI3BIKE

[IK-1.2 VYmeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO O0ecHedeHus B CBA3UM C IIOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMUKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUICHUA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANIBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HATb.

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

JAHHBIX.
YMETB:

- IPUMCHSATH AJITOPUTMbI U MMOAXOAbI MAITMHHOTO O6yLIeHI/I$I B YCJIOBUAX COBPEMCHHOI'O CTPOCHUSA U

00BEMOB JTaHHBIX.
BJIAJIETh:

- (peliMBOpPKaMH U aNrOpUTMaMM PACIpPEIeTCHHOTO MAIIMHHOIO OOy4eHHs B YCIIOBHAX OOJIBIINX

JaHHBIX.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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




TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Meroabl ONTUMH3ALUK W JIMHEWHBIE 3 ] 15
MOZEIH
) Anroputmbl  pabotel ¢ rpadamu 3 3 10
OosbLIOTO pazMepa
3 WndpopmaunoHHbIil monck 7 7 10
4 PexomMenmareabHEBIC CHCTEMEBI 7 7 10
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. MeTozas! ONTHMHU3ALMK U TUHEWHBIE MOAEIN

MamumHHoe oOy4deHue C yuumTeneM Ha Oonbluux JaHHbIX. 3akoH [lunda. Temarnueckoe
MozenupoBaHue. Meroj croxacTuiyeckoro rpaauenTa. IloctanoBka 3amaun. Ontumuszanuy o0ydeHus
Ha OOJNBIIMX JAaHHBIX: TPAIMEHTHBIN CIYCK, cTOXacTuueckud rpagaueHt. [Ipusnaku. IIpoctpancTsa
[IPU3HAKOB, BECa IPU3HAKOB, HOpPMalM3allUs NPHU3HAKOB. ['eHepalus M XEIIMpPOBAHUE IIPU3HAKOB.
Omnnaitn o0y4yeHHe JIMHEHHBIX Mopese. MeToa CTOXaCTHMYEeCKOro IpafHeHTa: BBIOOP (YHKUHU
norepb. OIlleHKa KauecTBa METOAAa CTOXacTHYECKOro rpajueHra. AnroputMm byrtcerpar.
XemupoBanue, dyBcTBUTENbHOE K paccrosHuio (LSH). Mepsl cxonctBa: paccrosiHue JKakkapa,
XeMMHHra, KOCHHYCHOE paccTosHue, EBknuaoBo paccrosHue. OnTumu3alus U TECTUPOBaHHE
runeprnapameTpoB. CHUMIUIEKC-METO.

2. AnroputMmsel paboTsl ¢ Tpadamu 60IBIIOTO pa3Mepa

I'pader, mx Bugsl. Croxactuueckuit rpad. IlpencraBnenue rpada: MaTpuULbl CMEXKHOCTH,
UHIUJIEHTHOCTH, MAOCTMXKUMOCTH. CIHMCKM CMEXKHOCTU. AJTOpUTMBbI IIEpeBOJa U3  OIHOIO
npencrasiaeHus B apyroe. ConuansHeiid rpad. 3agada moucka o0mKX Apy3eil B COUUAIBHOM Tpade.
Azeixk DSL. I'pad monb3oBarensckux npeanoureHuii. McmnonszoBanue moaxofa BigData B anammse

rpagosB.
3. MadopMaimoHHBINA TOUCK

[TocranoBka pamxupoBaHusi. OCHOBHBIE MOAXOAbI K PEIICHUIO 33aJa4d PaHXHPOBaHHA. MeTpukKu
U3MEpEHHs TOYHOCTH pamkupoBaHus. KimkoBble Mozenu. Temarndyeckoe MOJCIUPOBAHUE U €rO
CBsI3b C pamkupoBaHueM. [IpoOieMbl TeMaTH4eckoro MOICTUPOBAHUS IMPH OOJBIINX JTaHHBIX.
AD-LDA, ero nenocratku, Y!LDA, Mr. LDA. ARTM. Apxurektypa Oubnuorexku BigARTM.
Online LDA u ero npumenenue B Vowpal Wabbit.

4. PexoMeHnaTenbHbIE CUCTEMEI

PexomeHaaTenbHble CHCTEMBI, IOCTAHOBKA 331auyl Npejckazanus / pexoMeHaanuu. Knaccudukanus
pPEKOMEH/IaTeNIbHBIX CHCTeM. HenepcoHanmm3npoBaHHbIe PEKOMEHIATeNbHBIE CHCTEMBI, content-based
pPEKOMEH/IaTeNIbHBIE CUCTEMBL. 3a/1aull KOJIa0OpaTUBHOM (MIIbTpaly, TpaH3aKIMOHHBIC TaHHBIC U
Marpulia cyObeKThl—O0BeKThl. KoppensiunoHHble MeTOnbl, METonbl cxoicTBa (neighbourhood) -
user-based, item-based. JlaTeHTHBIE METOJIHI HA OCHOBE MaTPUYHBIX pasjokeHuil. Mertoasl ALS u
1ALS.




CoBpeMeHHbIC PEKOMEH/IATCIbHBIC CUCTEMBI: PEKOMCH/IATCIbHBIC CUCTEMbI, OCHOBAHHBIC Ha ydeTe
KOHTeKcTa (context aware); acmeKTHble pPEKOMEHJATeNbHbIE CUCTEMBI  (aspect-aware),
PEKOMEH/IaTeIbHBIC CUCTEMbI Ha OCHOBE TCH30PHBIX Pa3IONKCHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

J1s1 TEKUMOHHBIX 3aHSATUM:

VYuebHas ayquTopHsi, OCHAIllEHHAs! MyJIbTUMEANA-TIPOEKTOPOM U SKPAHOM.

s npakTUYeCKUX 3aHATHIA:

Kommbrotepnsiii kinace. Kaxapiit KOMIbIOTEp TOMIKEH UMETh BbIxoJ B HHTepHET U [10 mist
MOJKITIOYEHHS K yIaIEHHBIM CepBEpaM.

Vnanéunsnii Hadoop-knacrep.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. MeTojibl M cpelicTBa BEIYUCICHUH ¢ 00BEKTaMH. ANMINKATHBHBIC BEIYUCIUTENLHBIC CUCTEMBI
[Tekct] : [y4e0. mocobue miust By3oB] / B. O. Bonbdenraren ; UH-T akTyanpHOTO 00pa3oBaHus
<IOpHupoP-MI'Y>, Kad. nepcreKTHBHBIX KOMITLIOTEPHBIX HCCIIEOBAaHUIN 1 WH(POPMAIIMOHHBIX
texHonoruii .— M. : JurlnfoR, 2004 .— 789 c¢. — (KommnbrotepHble HayKu U HH()OpMaIIOHHBIE
texHonorun). - 2000 3k3. - [SBN 5-89158-100-0 (B mep.) .
2. KomOuHaTOpHast JIOTHKa B IPOrpaMMHUPOBaHUH. BeIUnciienus ¢ 00beKTaMu B IpUMEPax | 3agadax
[Tekct] : [yueb. mocobue mis By3os] / B. O. Bonedenraren ; HOY Mu-T AkTyansHOoro o0pasoBaHus
"FOpHUupoP-MI'Y, Kad. nepcreKTHBHBIX KOMIIBT. UCCIIEA. U UHHOPM. TEXHOIOTHH .— 3-¢ U3, Ol ’
niepepad. — M. : Un-1 "FOpHUudoP-MI'Y, 2008 .— 384 c.
3. Hetiponnsie cetu [Tekcr] : monuslit kype / C. Xatikus ; iep. ¢ annt. H. H. Kyccyns, A. HO.
[Henecrosa ; mox pen. H. H. Kyccynb .— 2-e u3z., ucnp. — M. : Bunbsamc, 2006 .— 1103 c.

JomnonHurensHas aureparypa

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 IPOrPaMMHPOBHIE MHOTOITIOTOYHBIX CUCTEM C paszenseMoi naMateio [ Tekcr] : yueo.
nocobwue /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 00pa0OTKH OONBIINX JTAHHBIX.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Microsoft Azure Machine Learning.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHHE Kypca TpeOyeT OONbIION caMoCTOSITeIbHON paboThl cTyaeHTa. B mporpamme
Kypca TpHUBEICHO MHUHHMAJIBHO HEOOXoAMMOE Bpemsi sl paboThl CTyIeHTa HajJ TEMOM.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

- MpopaboTKy y4eOHOTro MaTepraa (10 KOHCIIEKTaM JISKIIUN, y4eOHOW U HayqHOH TuTeparype);

- IOATOTOBKY OTBETOB Ha BOMPOCHI, IPETHA3HAYEHHBIX JUIsl CAMOCTOSTEIBHOTO U3yUCHHUS;

- I0KA3aTeNbCTBO OTHENbHBIX YTBEPXKACHUM, CBOMCTB;

- IOATOTOBKY K MPAKTUYECKUM 3aHATHUSIM, BHIIIOTHEHHE 4 MHINBHUIYaIbHBIX JJOMALIHUAX 3aaHUM.



[IpomesxyTOuHBINl KOHTPOJIb 3HAHUM IPOBOAUTCA B BUAE NHCbMEHHBIX ONPOCOB (MHHMU-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: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

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

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-1 Bnaneet cuctemolt pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HH(OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
nmpoeCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
HccienoBaHui B 00macT MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX
OPUMEHATh MpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-4 CriocoOeH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HAaBBIKKA B 00JacTu
MaTeMaTHUKH, ECTECTBEHHBIX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 Crniocoben MPUMEHSTh 3HAHHE
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OIICHKH TIOJIyYCHHBIX Pe3yJIbTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

OIIK-4.4 CrocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH W TPEACTABIATH B BHAC AHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

OIIK-5 CriocobeH 1 roToB K
poQecCHOHAIIEHOMY POCTY U PYKOBOJICTBY
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, TOJIEPAHTHO
BOCIPUHUMAs COLIMAIIbHBIC, STHUUECKHE,
KOH()ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyuust

OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJCTBA  MajbIM
KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTbLHON
NesITeIbHOCTH

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,
po(eCCHOHATBHOMY U IMYHOCTHOMY POCTY

OIIK-54  Cmnocoben  ocymectBiATh  3ddeKkTuBHOE
yInpaBieHHe pa3padOTKON IPOrPaMMHBIX  CPEICTB U
MPOEKTOB




[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[1IK-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYIUICHHUS C COOOILEHUSIMH U
JOKJIaJjaMi YCTHOTO, TMCbMEHHOTO U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BONPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUIH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEpPEHIHUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOiieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

MIPEICTAaBICHUS MaTePHAIOB COOCTBEHHBIX
HCCIeI0BaHUMN

[IK-1.1 3HaeT ONpUHOUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
MeToasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalru; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukamuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOCH

MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIICIOBAHUS HA OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpohecCUOHATBHOH JIeATENLHOCTH

[IK-1.2 YMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA JUCHUIIIINHBI «MamunHHOE O6y‘l€HI/Ie Ha OOJIBIINX 00BbeMax JaHHBIX» O6y‘laIOIIIHI>'IC$I
JOJIKCH:

3HATH:
- COBPEMEHHbIC aJTOPUTMbI MAIIMHHOTO OOYUYCHHs W MX aJanTallid K aHajau3y OOJbIINX 00bEMOB
JIAHHBIX.

YMeThb:
- IPUMEHSTh AJITOPUTMbI U TOJXOABI MAIIMHHOTO OOYUYEHHUS B YCIOBUSX COBPEMECHHOIO CTPOCHHUS W
00BEMOB JTaHHBIX.

BJIAJETh:

- (peliMBOpPKaMH U aNrOpUTMaMM PACIpPEIeICHHOTO MAIIMHHOTO OOy4eHHs B YCIIOBHAX OOJIBIINX
JAHHBIX.

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

1. Kakue crmocoObl MOCTPOCHUA PCKOMCHAATCIIBHBIX CHCTCM Br1 3Haete? KpaTKO OIMMHIIUTE CYTb
Ka)XJ0I0 U3 HUX.

2. O0paboTKa €CTECTBEHHOTO S3bIKa: MPUMEPHI 3a/1a4, ITAlbl PEIICHNS 33/1a4 €CTETCTBEHHOTO S3bIKa.

3. OOpaboTka eCTECTBEHHOTO sI3bIKA: TIPUMEHEHHE PETYISPHBIX, KOHTEKCTHO-CBOOOJHBIX U
KOHTEKCTHO-3aBUCHMBIX TPaMMAaTHK.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1) MeTonpl ONTUMHU3AIMH U JIMHEHHBIC MOZCITH.

1. MamuaHoe oOy4eHHe C yudmreneM Ha Oonblmmux JgaHHBIX. 3akoH [umda. Temarumdeckoe
MOZICITHPOBAHHUE.

2. Meton croxacTudyeckoro rpaaueHTa. IloctanoBka 3agaun. OnTuMu3anuu oOydeHHs Ha OOJBIINX
JAHHBIX: TPAIMCHTHBIH CITyCK, CTOXaCTUYECKUI TPAJUEHT.

3. Ilpusnaku. [IpocTpaHcTBa NMpU3HAKOB, Beca MPU3HAKOB, HOPMAaIM3alUs MpU3HaKoB. ['eHepanus u
XEIINPOBAHUE ITPH3HAKOB.




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

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

6. OnTuMu3anys ¥ TECTUPOBAaHKE TUnieprnapaMeTpoB. CUMILIEKC-METO/.

2) AnroputMbl paboThl ¢ Tpadamu GOIBIIOTO pa3Mepa.
1. I'padsr, ux Buabl. CroxacTuveckuii rpagd.

2. IlpencraBmenue rpada: Marpuibl CMEKHOCTU, HWHIMJCHTHOCTH, JOCTHKMUMOCTH. CHIHCKH
CMEKHOCTU. AJITOPUTMBI IEPEBOJA U3 OJHOTO MPEACTABICHUS B IPYroe€.

3. CoumanbHblii rpad. 3agaya nmorcka oOUIMX Apy3el B conuanbHoM rpade. SA3pik DSL.
4. I'pad monIb30BATENBCKUX MPEATIOUYTCHUM.
5. Ucnonb3oBanue noaxoxa BigData B ananuze rpagos.

3) UudopManmoHHBINA TOUCK.

1. IloctanoBka pamxupoBaHusi. OCHOBHBIE MOAXOABI K PEHICHUIO 3aa4H PAHKUPOBAHHUS.
2. MeTpuku u3MepeHusi TOYHOCTH paHkupoBaHus. KinkoBeie Mojeny.

3. Temarndeckoe MOIEIMPOBAHUE U €0 CBA3b C PAHKUPOBAHKEM.

4. TlpobieMbl TEeMaTHUECKOTO 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’”. MeToasl HOHMKEHUS! Pa3MEPHOCTH.

Tunosoi MpUMEP 3K3aMCHAIITMOHHOI'O Ounera:

burerl:

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

2. KaxkoBbl OCHOBHBIE CIIOKHOCTH OOy4YCHHsI TEMAaTHUECKUX MOjIesieil Ha OOJIBIINX MAacCUBAaX JaHHBIX?
Kakue BO3MOKHBI METO/IBI UX PEIICHUs?

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

4. OOpaboTKa eCTEeCTBEHHOTO s3bIKa: TPUMEHEHHE PETYJISPHBIX, KOHTEKCTHO-CBOOOMHBIX U
KOHTEKCTHO-3aBHCUMBIX TPAMMATHK.

Kputepun onennBanus

Onenka "ommmuno" (10 ©OaymioB) BbICTAaBISIETCS  CTYICHTY, I[IOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM MpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "orimuHo" (9 0auioB) BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh X Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka "ormuHO" (8 0amioB) BBICTABISIETCS ~ CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomro" (7 0alljIoB) BBICTABISETCS CTYACHTY, €CJIM OH TBEPIIO 3HAET Marepwall, TPaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT MPUMEHAThH IOJIyY€HHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.



Onenka "xopomo" (6 6ayI0B) BBICTABISETCS CTYACHTY, €CJIM OH TBEPIO 3HAET Marepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTyYeHHbIE 3HAHHMS Ha NPAKTHUKE, HO JIOIyCKAeT B
OTBETE WJIH B PEHICHUH 337129 HEKOTOPbIE HETOYHOCTH.

Omnenka "xopomo" (5 0annoB) BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHal,
IPAaMOTHO | MO CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSATh MOJY4YCHHBIC 3HAHWs Ha IMPAaKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopuTenbHO" (4 Oanna) BhICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIMH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaina, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3/ieibl y4eOHOW MpOrpaMMbl, HEOOXOIMMBIC IS NAIbHEHIIero 00ydeHus, 1
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Onenka "ynoenerBopurenbHO" (3 Oamna) BhICTABISIETCS CTYACHTY, TMOKa3aBIIeMy (parMeHTapHBIMH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.

Onenka "HeymoBIEeTBOPUTENHHO" (2 Oayiia) BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAeT OONbIIei
YacTH OCHOBHOTO CONEpPKaHUSl Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bopMyIHPOBKaX OCHOBHBIX IPUHIIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosnerBoputedabHO" (1 Oamn) BeICTaBISIETCA CTYHACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu mpoBenenun sk3ameHa oOywaromieMmycst npepoctaBisiercss 60 MUHYT Ha MmOAroToBKy. Ormpoc
oOyuaroerocs o OnieTy He JOJKEH MPEBbIIIATh IBYX aCTPOHOMHUYECKUX YacOB.

Bo Bpems mpoBeneHus 5k3aMeHa OOydalOIIMECs MOTYT IOJb30BaThCs MPOrPaMMOM TUCHUIUIMHBI U
CBOMMM KOHCIIEKTaMHU.

Buner cocroutr m3 4 BONMpPOCOB, KX W3 KOTOphIX oneHuBaercs B 0,5 Oamma. Kaxnmwni Bompoc
OTHOCHUTCS K OTHOMY U3 4 MOmyInen.

HroroBast oIieHka II0 KypCy CKIaAbIBa€TCA M3 OLCHKW 3a BBIIIOJHCHHBIE B XOAC CEMECTpa
MPaKTUYCCKUC 3aJaHNd U OLICHKU 34 OTBCTHI HA TCOPCTUUCCKUC BOIIPOCHI HA 9K3aMCHC.

HakomteHHbIe OasuTb 32 paboTy B CEMECTpE:

dopMa KOHTPOJIS Makc. 6amn

JloManiHee 3a1aHne MO NMPEACKA3aHUIO BEPOSATHOCTH KIIMKA 2,5

JlomarrHee 3a1aHie 110 aHAIU3Y COLUAILHOTO Tpada 2,5

JHomamrHee 3aaHue 1Mo HHHOPMALIMOHHOMY HOUCKY 2,5

JloManiHee 3a1aHHE IO PEKOMEHATEIbHBIM CHCTEMaM 2,5

Bcero

10

[Ipumeuanue. 3 u3 4 3agaHuil TPOBEPSIFOTCS C MIOMOIIBI0 CHCTEMBI MTOIIEPKKH copeBHOBaHM Kaggle.
3a npu3oBbie MecTa (1-¢ - 3-¢ Ha MOTOKe) €CTh BO3MOXKHOCTH MOTYYUTh OOHYC B pa3zMepe He Ooublie 2
0aJuIoB 3a 3a1aHue.



