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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[lenpto ocBoeHMS AMCHUILUIMHBI «MammHHOE OOydeHHEe M OOJIbIIME JAHHBIC) SIBISETCS
dbopMUpOBaHUE y CTYAECHTOB KOMIIETEHLUH B OOJNACTH HCIONH30BAHMS TEXHOJIOTHUH MAIIMHHOTO
00ydYeHUs I aHAIH3a TAHHBIX.

B xoze mocTmkeHus 1eNH permaroTes CAeAYOIIHe 3a1a9n:

— U3y4eHHUE CTYJCHTAMH CTAJAN TEXHOJIOTHH MAITUHHOTO 00Y4YEeHHUS;

— OBJIQJICHUE CTYJACHTAMH HaBbIKAMU paOOTBI C Pa3IMYHBIMH METOJAMHU ITOCTPOCHHS
aITOPUTMOB, CITOCOOHBIX 00yYaThCS;

— TONTyYeHUE MPAKTHYECKUX HABBIKOB Peau3allid METOJIOB MAIIMHHOTO OOYYEHHUS, B TOM
YHUCJIe TIPU MPOBEICHUN aHATUTUYECKUX MCCIIEOBAHUMN ISl cOopa, 00pabOTKM U aHaIn3a OOJBIITNX
aHHBIX;

— CO3JaHWE€ OCHOBBI IS JAJBHEUIIETO MO3TAamHOrO (OPMUPOBAHUS KOMIIETCHIIHM,
COCTABJISIONINE KOTOPHIX MEPEUNCIICHBI U ONTUCAHBI B pa00yYeil MporpaMMe TUCITUTIITUHBI.

[TnanupyemMbIMH pe3ynbTaTaMu OOydeHHs MO0 AMCLUUIUIMHE (MOMYIIO), SBISIOTCS 3HAHMA,
YMEHUs, HaBBIKH. llepedeHb IMIaHUPYEMBIX PE3YJAbTaTOB OOYyUYCHHS IO JUCIHILIMHE (MOJIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH Ppe3ylbTaTaMd OCBOCHHS 00pa3oBaTENbHON IPOTPaMMBL,
npecTaBicH B Tabmuie 1.

Tabnuna 1 — Komnerenmuu, popmupyemblie B pe3yabTaTe U3y4eHUS JUCIUIUIMHBL (MOJTYJIs)

Kox n PeSyJ'ILTaTLI O6y‘l€HI/IH 110 JUCHUILIMHE
Haspanue Komu (bopMyIpoBKa
OIIOII BO, (dhopmyarpoBKa HMHIMKATOpa Kon
COKpAIICHHOC KOMIIETCHIIMH AOCTIRCHHA pe3yib DopMyIupoOBKa pe3yibTaTa
KOMITETEHITNN
TaTa
09.03.03 IIKB-8 : I[IKB-8.1k : PJI1 3HaHWe | METO/OB, MOJEIICH, AITOPUTMOB,
«IIpuxnagnas | MamuHHOe OcyuiecTBiser TEXHOJIOTUI U MUHCTPYMEHTAJIbHBIX
nHpopMaTHKay | oOydeHHe U MOJITOTOBKY CpPE/ICTB MaITMHHOTO 00yYeHNUs
(b-T1K) Oonpime JaHHBIX [J1s1 P12 VMeHHe | MCMONB30BATH METOIBI, MOJIENH,
JTAaHHEIE MIPOBEICHUS aITOPUTMBI, TEXHOJIOTHU H
AHATUTHYECKUX WHCTPYMEHTAIBHBIE CPEACTBA
pabot no MAIIIMHHOTO 00y4YeHUs 171 pabOTHI ¢
UCCIIEIOBAHHUIO OOJBIIMMY JaHHBIMHU
Gombuux Pa3 HaBpik | mporpaMMupoBaHus METOIOB,
JaHHbIX MO/IeNIeH, aIrOPUTMOB MAILIMHHOTO

06y‘{eHI/IH C UCII0JIb30BAHUEM
COBPEMCHHBIX TEXHOJIOTUH U
HHCTPYMCHTAJIbHBIX CPEACTB

[NKB-8.2k : P14 3HaHue | TpeOOBaHWIA K MPOBEIACHHUIO
ITpoBomuT AHATUTHYECKNX MCCIETOBAHUM IS
aHATUTHYECKOE cbopa, 00paboTKH 1 aHATH3a
UCCIIEJOBaHNE OOJIBPIINX TaHHBIX METOaMU
c MAIIMHHOTO 00Y4eHUs
IIPUMEHEHUEM PIS VYMenue | OpoBOAUTH AaHATUTUYECKUE
TEXHOJIOTHii uccie1oBaHus o cobopy, 006paboTke u
O0JTBIIIX aHaIu3y OOJNBIINX TAHHBIX METOAMHU
JTAaHHBIX MAaIIMHHOTO 00YYeHUs

PJI6 HaBpik | mpoBeaeHHs aHATUTHYECKUX

UCCIIEI0BaHUMN sl pELLICHUS
MPaKTHYECKUX 3a/1a9 METOAaMH
MAIIHHHOTO 00y9IeHHS

2 MecTo nucumMiuiaibl (MoayJis) B crpykrype OITIOII

Huctumnuaa «MeToIsl MamMHHOTO OOy4YeHHsD» OTHOCHTCS K YacTH Y4eOHOro TIiaHa,
dbopmupyeMolt yuacTHUKaMu 00pa30BaTEIbHbBIX OTHOIIICHUM.



3. O0beM AUCHUNIMHBI (MOIYJIA)

OO0beM JUCHUIIIMHBI (MOIY/Isl) B 3a4eTHBIX E€IWHUIIAX C YKa3aHUEM KOJIMYECTBa
aKaJeMHYeCKMX 4YacoB, BBIJEICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommumucsa (1Mo BHUIAM
y4eOHBIX 3aHSATUI) U HA CAMOCTOSITEITFHYIO pa0oTy, IPUBE/ICH B TabIUIIE 2.

Ta6muma 2 — O0miast Tpy10eMKOCTh JUCITUTITUHBI

Tpyno- OO0BeM KOHTAKTHOI paboTHI (dac)
CeMeCTp CMKOCTh
Hassanue 2)60 pq]\g Hacrs I/IE](I)/Iql)CO)C AypnurtopHas Breayuu- CPC Call)I(“)rpe“gfl
OI1OI1 BO y vII @ CD(Y)" YAHTOP TopHas
HAA > (3.E) Bcero Tauuu
0300)
nex. | mpak. | 1ma0. [TA KCP
09.03.03
Ipuxnagnas O0dO b1.B 5 3 55 18 36 0 1 0 53 13
nH(opmaTHka

4 CTpyKTypa U co/iepKaHue TMCUUILTHHBI (MOTYJIs)

4.1 Ctpykrypa qucuuiiansl (moayas) aiasa O®O

TemaTnueckuii TuIaH, OTPaXKAIOIINI COIEpKAHNE AUCIMIUIMHBI (TIEpEYCHb Pa3lesioB H TEM),
CTPYKTYPUPOBAHHOE IO BHUJAaM y4YeOHBIX 3aHATHH C yKa3aHHEM UX OOBEMOB B COOTBETCTBUH C
y4eOHBIM TIJIaHOM, MPUBEJICH B Tabmwuile 3.1

Tabmuua 3.1 — Paznmensl qucuuruiHel (MOAYAs), BUIBI y4eOHOM AEATENbHOCTH U (HOPMBI
Tekymero Koutpods aiast OPO

Kon pe- KoJ-Bo yacoB, oTBesieHHOE Ha Dopma
Ne Hassanue Tembt 3yJIbTaTa P
Jlex [pakr JIa6 CPC TEKYIIET0 KOHTPOIIS
0o0y4eHus
3aImUTa OTYeTa 10
| OCHOBHBIE IOHATHS P2, P2, 5 5 0 3 IPaKTHYECKOMY
MAIIUHHOTO 00YYEHUS P13, P13 3aHATHIO, OTBETHI HA
TEOPETUIECKIE BOITPOCHI
3aImUTa OTYeTa 1Mo
Meroapl MalTHHHOM PJ12, P/12, MIPAKTUYECKOMY
2 2 4 0 10
perpeccuu P13, P13 3aHATHUIO, OTBETHI Ha
TEOPETUYECKUE BOIIPOCHI
3aIuUTa oOTYeTa 1Mo
3 MeTopl MaITMHHON P2, P/12, ’ 4 0 ] MIPAKTUIECKOMY
Knaccudukanm P13, P/13 3aHATHIO, OTBETHI HA
TEOPETUYECKUE BOIIPOCHI
3aIUTa OTYeTa 1Mo
. PA1, P11, MIPaKTUIECKOMY
4 | HeiipoceTeBbie TEXHOJIOTHU I3, PII3 4 12 0 10 SAHATHIO, OTBETH! Ha
TEOPETHYECKUE BOIIPOCHI
3alUTa OTYeTa 1Mo
[Ipuno>xeHust METOI0B P11, PA1, MPaKTHYECKOMY
5 2 8 0 10
MAIIMHHOTO O0YYeHUs P13, P13 3aHATHUIO, OTBETHI Ha
TEOPETUYECKHUE BOMPOCHI
P11, P11,
P12, P12,
O06paboTka 6OIBIIHX PJI3, P]I3 3allTa oTHeTa 1o
) ) MPAKTUUCCKOMY
6 | IaHHBIX C UCIIOJH30BAHHEM PI14, PL14 2 2 0 4
> ’ 3aHSATHIO, OTBETHI Ha
Hadoop PJI5, PJI5
> > TEOPETUYECKHIE BOIIPOCHI
PJ16, P116
PA1, PA1,
IMpumenenne Apache Spark PJ12, P12, 3AMATA OTEETA HO
P/I3, P13, IPAKTUYECKOMY
7 | nmst 06paboOTKH GONBITHX 2 2 0 4
AHHBLX PJ14, P/14, 3aHATHIO, OTBETHI HA
a PS5, PIS, TEOPETUYECKUE BOIIPOCHI
PJ16, PJ16




P11, PA1,

MeTostt paBoThI ¢ P12, P/12, 3allMTa OT4YeTa 1o
P/3, P13, MIPaKTHYECKOMY

8 | MOTOKOBBIMU JAHHEIMH B 2 2 0 4
Bie Data P/14, P/14, 3aHSATHIO, OTBETHI Ha
& PS5, PIS, TEOPETUUECKUE BOIIPOCHI

PJ16, PJ16

HToro no Tadauie 18 36 0 53

4.2 Copepxxanue pa3fesoB M TeM JMCUMILVIMHBI (Moayas) aiass ODO

Tema I Ocnogmnvie nOHAMUSL MAUUHHO2O 0OVHEHUsL.

Conepskannie Tembl: CHCTEMBI HCKYCCTBEHHOTO UHTEIUIEKTa. CBSI3b MAIIMHHOTO OOY4YEHHS C
CHCTEMaMH HWCKYCCTBEHHOTO WHTeJuIekTa. OCHOBHBIE MOJENH MamuHHOTO 0oO0ydeHms. Co3maHue
oOyuartoreii BbIOOpKH. Tunsl BEIOOpOK. [lepeoOydenne. Pemaromue nepeBbs.

®opMBl W METOABI TPOBEICHUS 3aHATHUA TO TEeMe, NPUMEHsIEMbIe O0Opa30BaTEIbHbIC
TEXHOJIOTMH: JIEKIUS, TPAKTUYECKOE 3aHSATHE.

Buapl caMOCTOSATENbHONW MOATOTOBKH CTYIEHTOB IO TEME: MOArOTOBKAa OTYETOB IO KEWC-
3aja4aM, MOArOTOBKA K BRICTYIUICHHUIO C JIOKJIAIOM, IMOJTOTOBKA K TPOMEXKYTOYHOM aTTECTAIIUH.

Tema 2 Memoowl mawunHol pecpeccuu.

Conepxanue Temsbl: [Tonsitue perpeccun. Jluneiinas perpeccus. Jloructudeckas perpeccusi.
Ob6o6maromast  crocodHocTh MammHHOro o0yuyeHus. Kpocc-Banmmpanuus. AHcamOnb Mopesei
MaIIuHHOTO 00yYeHUSI.

®opMbl ¥ METOJBI TPOBEACHUS 3aHATHH 10 TeMe, NpPUMEHSIEMble 00pa30BaTEIbHBIC
TEXHOJIOTUH: JICKIHS, TPAKTUIECKOE 3aHSTHE.

Buapl caMOCTOSITETbHON MOATOTOBKH CTYIEHTOB IO TEME: IMOATOTOBKA OTYETOB IO KEWc-
3ajjauaMm, MOJIrOTOBKA K BBICTYIUICHHIO C JOKJIAJI0OM, IOJrOTOBKA K IPOMEKYTOUHON aTTeCTalllu.

Tema 3 Memoovl mawunHoU Kiaccuguxayuu.

Conmepxanne T1embl: Cognepxanue Tembl: Ilonstne  knaccupukammu.  OmuOKu
kinaccudukaropa. Jlormdeckue MeTonsl Kiaaccupukanuu. MeToa TpagueHTHOTO OyCTHHTA.
MHoroksaccoBasi KilacCH(pHKAIIHS.

@opMbI M METOJBl TPOBEACHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKITHS, TPAKTUICCKOE 3aHSTHE.

Buasl camocTosTeNnbHON MOATOTOBKM CTYAEHTOB IO T€Me: MOATOTOBKA OTYETOB MO Keiic-
3aj1auaMm, MOJIrOTOBKA K BBICTYIUICHHIO C JOKJIAIOM, TIOJTOTOBKA K TIPOMEKYTOUYHOU aTTEeCTAIINH.

Tema 4 Hetipocemegvle mexnono2uu.

Copnepxanne Tembl: OnHOCIONHBIE HEWpPOHHBIE ceTH. Mojenb HepoHa. ApPXHUTEKTYphI
HeHpoHHBIX ceTeil. OcHOBBI ITyOOKOro oOydeHus. MHorocnoiiHble HeipoHHble ceTu. CBEpTKa.
CBépTOouHbIE HEHPOHHBIE CETH. PEKyppEeHTHBIE HEHPOHHBIE CETH.

@opMbl M METOJBl NPOBEAEHUS 3aHATUH IO TeMme, NpPUMEHseMble 00pa30BaTENIbHbIC
TEXHOJIOTMHU: JICKIUS, IPAKTUYECKOE 3aHATHE.

Buasl caMOCTOSTENIBHON NOATOTOBKU CTYACHTOB IO TEME: NMOArNOTOBKA OTYETOB IO KEHcC-
3aJa4aM, NOArOTOBKA K BBICTYIIJICHHIO C JOKJIAIOM, TIOATOTOBKA K IIPOMEKYTOYHOM aTTECTALlUH.

Tema 5 Ilpunoscenuss memooos MauuHHO20 0OYYEeHUS.

Cogepxanue Tembl: Temarnueckoe MOACTUPOBAHHWE C HCIOJIB30BAaHUEM METOJIOB
MalIMHHOTO OOy4YeHUs: BBIABICHUE TPCHIOB B JAaHHBIX, IOUCK HWH(POPMAIUH, aHAIIU3
WH()OPMAITMOHHBIX TTOTOKOB, aHAIN3 OMOMH(GOPMAIIMOHHBIX JTaHHBIX, PyOpUKAIUs TOKYMEHTOB.
Meton Reinforcement Learning. [TpunoskeHus HCIONB30BaHUS METOAOB MAITUHHOTO OOy4YeHUS:
METOJIbIl MAIIMHHOTO OOydYeHHWsI B aBTOMOOMJIHLHOW MPOMBIIUICHHOCTH, aBTOMOOWIIN C CUCTEMAaMHM
aBTOMUJIOTA, POOOTOTEXHUKA, IEPCOHANLHBIE YMHBIE ACCHCTEHTHI.

@opMBI M METOABI TPOBEACHHS 3aHSATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC



TCXHOJIOTHUHU: JICKIUS, IPAKTUYCCKOC 3aHATHUC.
BI/I}II)I CaMOCTOSATEIbHOM MMOATOTOBKH CTYACHTOB IO TEMC: IIOATOTOBKAa OTYCTOB IIO KeHc-
3aa4aM, MOATOTOBKA K BBICTYIINICHUIO C JOKJIaZIOM, IIOATOTOBKA K HpOMCH(YTOQHOIZ aTTCCTalllH.

Tema 6 Obpabomxa 6oavuiux OanHvix ¢ ucnoavzosanuem Hadoop.

Copnepxanue Tembl: BBenenue B 00paOoTKy OOnbIIMX MaHHBIX. OCHOBHBIE MPUHIUIIBI
Hadoop. Apxurekrypa Hadoop. Kommonentsr Hadoop: HDFS, MapReduce, YARN. YcranoBka u
koHuryparnus Hadoop. Pa6ora ¢ Hadoop Distributed File System (HDFS). 3amyck MapReduce
3anau. [Ipumeps! ucnonb3oBanus Hadoop amst 06paboTku OONMBIINX JaHHBIX.

®opMBI M METOJABI TPOBEACHHS 3aHATHH TIO0 TeMe, NPUMEHsSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIUS, TIPAKTHUECKOE 3aHATHE.

Buapl caMOCTOSATENbHONW MOATOTOBKH CTYIEHTOB IO TEME: MOArOTOBKAa OTYETOB IO KEWC-
3aJja4aM, MOJArOTOBKA K BBICTYIIJICHHIO C TOKJIAJIOM, TOATOTOBKA K MMPOMEKYTOYHON aTTeCTalllu.

Tema 7 [lpumenenue Apache Spark ons oopabomxu 6016UUX OGHHBIX.

Conepxxanne Tembl: BBenenne B Apache Spark. OcHoBHBIE KOMITOHEHTHI Apache Spark:
Spark Core, Spark SQL, Spark Streaming, MLIib, GraphX. YcranoBka u xoHdurypamus Apache
Spark. Pa6ora ¢ RDD (Resilient Distributed Dataset). IlporpammupoBanue Ha s3bike Scala u
Python ¢ ucnonszoBanuem Apache Spark. Ilpumeps! ncnons3oBanus Apache Spark ans o6pabotku
¥ aHaiM3a OOJBIINX JaHHBIX.

@opMbl M METOJBl NPOBEAEHUS 3aHATUH IO TeMme, IPUMEHsEeMble 00pa30BaTENIbHbIC
TEXHOJIOTUH: JICKIHS, TPAKTUYECKOE 3aHSTHE.

Buasr caMoCcTOSTENFHON TMOATOTOBKU CTYACHTOB TIO T€ME: TMOATOTOBKA OTYETOB MO Keiic-
3ajjauaMm, MOJIrOTOBKA K BBICTYIUICHHIO C JOKJIAI0M, IIOJrOTOBKA K IPOMEKYTOUYHON aTTeCTallUU.

Tema 8 Memoowt pabomul ¢ nomoxogvimu oanHvimu 6 Big Data.

Conepxanne Tembl: BeneHne B 00paOOTKy MOTOKOBBIX JaHHBIX. [IpuHIUMIBI paboThI C
norokamu faHHbIX. Apache Kafka kak nHCTpyMeHT 11t pabOThI ¢ TOTOKOBBIMH JaHHBIMH. O030p
apxutekTypsl Apache Kafka. Cozmanue n HacTpoiika TeM U ipojirocepoB. Pabora ¢ moTpedurensmu
coobmenuit. Muterpamus Apache Kafka ¢ Apache Spark mms oOpabGoTku MOTOKOBBIX JaHHBIX.
[Tpumeps! ucnionbs3oBanust Apache Kafka mis 06pabotku nmotokoB gaHHbIX B Big Data.

@®opMbl M METOJbl NPOBEAEHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTElIbHbIC
TEXHOJIOTUH: JICKIHS, TPAKTUYECKOE 3aHSTHE.

Buasl caMOCTOSITETHHOM MOATOTOBKH CTYIEHTOB IO TE€ME: IMOATOTOBKA OTYETOB IO KeWc-
3ajjayaMm, MOJIrOTOBKA K BBICTYIUICHHIO C JOKJIAJIOM, IOJrOTOBKA K IPOMEKYTOUHON aTTeCTalllu.

5 MeToanueckne yKkazaHus Ajs 00y4aomuxcs M0 M3YYeHHI0 M peau3alii JUCHUTLIUHBI
(MmonxyJis)

5.1 Meroauueckne peKOMeHIAUMH OO0y4YAIIUMCS M0 HU3YYeHUK0 [MCUUIUIMHBI W 10
ofecrevyeHn 0 CaMOCTOSITeIbHOI padoThl

Bo Bpemsi camOCTOSATENbHOW MPOPaOOTKM JIGKIIMOHHOTO MarepHuajia 0co00e BHUMAaHWE
CIelyeT YIeNsITh BO3HHUKIINM BOMPOCAM, HEMOHSATHBIM TEPMHHAM, CIIOPHBIM TOYKaM 3peHus. B
cilydae He0OXOAMMOCTH 00paIaThCs K MPEernogaBaTesio 3a KoHCyabTanuend. CTyJeHT T0HKEeH Y€TKO
YSICHUTB, YTO UMEHHO C JICKIIMU HAYWHACTCS €ro MOJrOTOBKA K MPAKTHYECKOMY 3aHsATHIO. BmecTe ¢
TCM, JICKIUA JIMIIb OPraHHU3yCT MBICIIMTCIBbHYIO ACATCIBHOCTb, HO HC OGGCHG‘-H/IBEICT FJ'IY6I/IHy
YCBOCHHS ITPOTPAMMHOT0 MaTepraa.

[Tpu moAroTOBKE K MPAKTUYCCKOMY 3aHSATHIO 0CO00€ BHUMaHUE HEOOXOUMO OOpaTHTh Ha
COACPKaHNC OCHOBHBIX MHOJIOKEHUU U BBIBOOB, 00BsICHEHHE SABJIIEHUNA U (baKTOB, YACHCHUC
NPaKTUYECKOTO TPUIOKEHUST PacCMaTPUBACMBIX TEOPETHYECKHUX BOMPOCOB. B mporecce 3Toi
paboOThl  CTYIEHT [OIDKEH CTPEeMHTbCS TIOHSITh W 3allOMHUTH OCHOBHBIE  TOJIOKEHUS



paccMaTpuUBaEMOro MaTepualia, IpUMEphl, MOSCHAIOIIME €ro, a Takke pa3o0parbcsi B
WITIOCTPATHBHOM MaTtepuaie. B mporecce mOAroTOBKY K MPAKTUIECKOMY 3aHSATHIO PEKOMEHTYeTCs
B3aUMHOE OOCY)XJCHHE MaTepHana, BO BpeMs KOTOPOTO 3aKpeIUIIOTCS 3HAHMSA, a TaKKe
nproOpeTaeTcst MPaKTUKA B U3JI0KEHUU U Pa3bsICHEHUH MOTyYSHHBIX 3HAHUH.

[Tpn BBIMONHEHNN 3aaHUK HEOOXOMMO HCIIOJIB30BAaTh TEOPETUUYECKUI MaTepHal, JenaTh
CCBUIKM Ha COOTBETCTBYIOIIME TEOPEMBbl, CBOWCTBA, (GopMmynasl U Jp. PerieHue BbImomHsETCA
MOJPOOHO U COJCPKHUT HEOOXOIUMBIE TIOSICHUTEIBHBIE CCHIIKH.

CamocrosiTenbHast padoTa TaKkKe BKIIOYAaeT padOTy Ha NMPAKTUYECKUX 3aHATHUIX, BO BPEMS
npuMeHeHus: «MeToa KooIepaTUBHOIO O0yUeHHs» CTYAEHTH paboTaloT B MajibIX rpynmnax (3 — 4
YeJll.) HaJ| 33JaHUsIMH, B TIPOIIECCE BHIMTOJHEHHS KOTOPBIX OHH MOTYT COBEIIATHCS APYT C JPYTOM, a
TaKKe 00pamaThes 3a MOMOIIBIO K MPENoaBaTeio.

ITpu HeoOxoanMoOCTH cieqyeT oOpallaThesi 3a KOHCYIbTaUuel k mpenogasatento. Ilepen
KOHCYJIbTAIMEel, HEOOXOIMMO XOPOIIO MPOIyMaTh BOIIPOCH], KOTOPBIE TPEOYIOT pa3bsICHEHHS.

OO0mmue TpeOOBAHUS M KPUTEPHUH OLICHKH NPAKTHYECKUX PadoT:

TpedoBaHusi kK 000pyI0BaHUIO: TUCTPHOYTHB sI3bIKAa MporpammupoBanus Python maker
Anaconda.

PexoMeHaluM 1O BBINOJHEHUIO: TIPU BBHIOJHEHUH pabOTHl CleayiiTe MHpaBuiIaM, O
KOTOpBIX BaMm pacckazan mpermnonaBaTells BX0/1€ IPaKTHIECKOH paboTHI.

Kpurtepun onenku:

ban Kpurepun onenkn
0 Pabora He BeIOIHEHA.
1 Pabora BeImosHEHA MOMHOCTRI0. CTYIEHT HE BJIaJCET TECOPETUYECKHM U

[IPAKTUYECKUM MaTepUajoM, JOIyCKas rpyOble OMMOKU, UCTIBITHIBACT 3aTPYTHEHHS
B bopMyITUpOBKE COOCTBEHHBIX CYXXJIEHWW, HECIOCOOEH OTBETHTh HA
TOTIOTHUTEIHHBIE BOTPOCHI.

2 PaGora  BbimosiHeHa MONMHOCTRIO. CTYOEHT BiageeT TEOPETUYECKUM U
MPAKTUYECKMM MaTepuaroM Ha MUHMMAaJbHO JOMYCTUMOM YpPOBHE, OTCYTCTBYIOT
OMMOKM TIPU ONMUCAHUU TEOPUH, UCIIBITHIBACT 3aTPyIHEHHUS B (HOPMYIUPOBKE
COOCTBEHHBIX  OOOCHOBAHHBIX M APIYMEHTUPOBAHHBIX CYXAEHUH, Jomyckas
HE3HAYUTENIbHbIE OUTMOKK Ha JOTIOJHUTEIbHBIE BOIIPOCHI.

3 PaGora  BeImonHeHa MOMHOCTHIO. CTYIEHT BIIAEET TEOPETHUYECKUM H
[PAKTUYECKUM MAaTepHalIOM, OTCYTCTBYIOT OMIMOKH, (pOpMyIupyeT COOCTBEHHBIE,
CaMOCTOSITENIbHbIE, 00OCHOBAHHBIE, APTYMEHTHUPOBAHHBIE CY)KJIEHUS, MIPEJICTABIISET
MTOJTHBIC U Pa3BEPHYTHIC OTBETHI HA IOTIOJHUTEIBHBIC BOTIPOCHI.

Conep:xkaHue oT4YeTa MO NPAKTHYECKOil pabore: k paboTe mpHKperuisieTcs Qaitn ¢
MOJPOOHBIM OTYETOM, IJI€ OIHMCAHBI 3TAbl pa0OThHI MPU BBIMOJIHEHUH paboOTHl B mporpamme. OTyer
odopmisiercs B cooTBeTcTBUU ¢ TpeOoBaHusmu yHuBepcurera CTO 1.005.2015. CrpykTypHBIMU
AIIEMEHTAMU OTYeTa SBISAIOTCA: TUTYIBHBIN JIMCT; COJAEP)KAHUE; OCHOBHAS YacCTh; 3aKIIOUYCHUE;
CIIMCOK MCIIOJIb30BAaHHBIX HCTOUYHUKOB.

1. IpakTnyeckas padora Nel «MamuHHoe o0yueHue. Pemaroniue nepeBbs)

Henan: Mcnonp30BaHue pelIaroINX AEPEBLEB I IPAKTUUYECKUX 3aad.

I[Inanupyemsble pe3yabrarbl O0y4eHMs B  COOTBETCTBUM C  KOMIIETEHIUSIMU,
COCTaBJIAIOLINE KOTOPBIX MepeurciaeHbl U onucanbl B PIIJ] k nanHON aucnuniuHe

Copepxxanue mnpakTH4YecKO padoThI: pelIarouiee JepeBO, HHTEPIPETHUPYEMOCTh
peLIaloIIero AepeBa, aHTU(PPOJ-CUCTEMA.

2. llpakTnyeckas padora Ne2 «MammunHoe o0y4ueHnue. Jinneitnbie Mmoaesm»

Hean: M3ydyeHue TMHEMHON perpeccum.
[Inanupyemble pe3yabTraTbl OO0y4eHMS B  COOTBETCTBUM C  KOMIIETEHIUSIMHU,
COCTAaBJISIOLIME KOTOPBIX MepeuncieHsl u onucansl B PIT/] k qanHOM nucuuninHe



CopepxxaHue mNpakTHYecKOil paldoThI: 3ajada pPErpeccuu, pealu3anus Ha A3bIKE
nporpamMmmupoBanus Python nuneitHol perpeccun.
3. IIpakTnyeckas padora Ne3 «MamunHoe o0y4denne. Jlormcrudyeckas perpeccus»

Hean: M3ydeHne TOrUCTUYECKON PETPECCHH.

Ilnanupyemble  pe3yabTaTbl O0y4eHHUs] B  COOTBETCTBUM C  KOMIETEHLUSIMH,
COCTaBJIAIOLINE KOTOPBIX MepedrcieHbl 1 onucansl B PIIJ] k nanHON auciumniuHe

Conep:kaHue NpaKkTHYeCKOH padoThI: peann3anus Ha s3bIKe mporpaMMmupoBanust Python
JIOTHCTUYECKOH perpeccum.

4. IlpakTnyeckas padora Ne4 «3agaua perpeccum»

Hean: N3ydenue 3aqaun perpeccum.

Ilnanupyemble  pe3yabTaTbl O0y4eHHUs] B  COOTBETCTBUM C  KOMIETCHLUSIMH,
COCTAaBJIAIOLIME KOTOPBIX IepeuncieHsl U onucansl B PIT/] k nanHOM qucnurimHe

Conep:xkaHue mnpakTHYeckoi padoTbl: o00JaCTH TPUMEHEHHUS 3aJlad  PErpeccu,
nepeoOydenue, O0oOmaromas cnocoOHOCTh MAIIMHHOTO O0y4YeHMs, Kpocc-Baluanus, aHcamOib
MO/IeJIel MAITMHHOTO 00y4eHUs, TePCOHATTM3UPOBAHHbIE MTPEIOKEHUST HA OCHOBE TPAH3AKIIHH.

5 .IIpaktudeckass padora NeS «MammnnHoe oOy4enne. Jlorudeckue MeTObI
KJIaccupuranmm»

Henab: M3ydyeHne 10rucTUYECKUX METOI0B KIIaCCU(PUKAIIUU.

Ilnanupyembie pe3yabrarbl O00y4eHHsI B  COOTBETCTBMM C  KOMIIETCHLMSIMH,
COCTAaBJIAIOLIME KOTOPBIX IepeuncieHsl U onucansl B PIT/] k nanHOM nqucnurmHe

Conep:xxkaHue NpPaKTHYeCKOil paldoThI: pemiaroiiee aepeBo, ciydaitHeii jec (Random
Forest), MeTonsl rpagueHTHOro OyCTHHra, peaju3alMs Ha s3bIke NporpammupoBanus Python
JIOTUCTUYECKUX METOJOB KJIaCCU(UKALINU.

6. IIpakTuyeckas padora Ne6 «IlocTpoenune MeToaa penieHUs METOAOM I'PATMEHTHOIO
OycTHHIa)»

Hean: Mcnonp3oBaHue MAamIMHHOTO OOyUYEHHUS JUTsl PEIICHUs 3a7add M3 O0JacTH aHaln3a
JaHHBIX.

Ilnanupyemsbie pe3yabrarbl 00y4eHHsI B  COOTBETCTBUM C  KOMIIETECHIIMSIMH,
COCTaBJISIIOIIIME KOTOPBIX NepeuucieHbl u onucanbl B PI1/] k taHHOM nuCIUIIIIMHE

ConepxaHue MpaKTHYeCKOW padoThI: WM3y4YCHHE 3a7a4d M3 OONACTH aHAIM3a JAHHBIX,
merpuka AUC ROC, ROC-kpuBas, METOI TpagdeHTHOro OyCTHHTa, HOBBIC NpPU3HAKH, THIIBI
Tpan3akiuii, MCC-kobl, BU3yalu3aluys TaHHBIX.

7. llpakTyeckas padora Ne7 «OnHoC/I0iHbIEe HEHHPOHHBIE CETH

Hean: N3ydyeHne 0qHOCIONHBIX HEHPOHHBIX CETEH.

Ilnanupyembie pe3yiabrarbl O00y4eHHsI B  COOTBETCTBMM C  KOMIIETCHLMSIMH,
COCTAaBJIAIOLIME KOTOPBIX IepeuncieHsl U onucansl B PIT/] k nanHOM nqucnurimHe

Conep:kaHue NMPaKTUYeCKON PadOThbI: MPOCTEUIIMI NPUMEP OIHOCIONHONW HEWPOHHOU
CeTH, apXUTEKTYpbl HEHPOHHBIX CeTel, peanu3anus Ha s3blke NporpamMupoBanus Python
OJTHOCJIOMHOW HEHPOHHOU CETH.

8. IIpakTuyeckasi padora Ne§ «OcHoOBBI I1y00K0r0o 00y4enusi. Moaesib HeHpoHa»

Heab: M3ydyeHne ocHOB TITyOOKOTO 00yUYeHUSI.

I[Inanupyemble pe3yabraTbl O0y4eHMS B  COOTBETCTBUM C  KOMIIETEHIUSIMHU,
COCTaBIISIIOIIME KOTOPBIX MepeuncieHbl U onucanbl B PIT/] k naHHO# nuciuruiize

Conep:xkanue npakTuyeckoii padorbi: OCHOBBI ITyOOKOTO OOy4YEHHsI, TUITBI HEUPOHHBIX
ceTed, MojeNIb HEHpOHA, peanu3anus Ha s3bIke mporpammupoBaHus Python monenu Helipona c
MOpPOTOBOM (YHKIMEH aKTWUBAllMK, pealu3allds Ha s3bIKe MporpamMmMupoBanus Python mopenu
HEHpOHa C JJOTUCTUYECKON (QYHKIMEH aKTUBAIUH.

9. IlpakTHyeckasi padora Ne9 « MHOroc/10iiHbIe HEHPOHHBbIE CETH)



Heanb: N3yyeHrne MHOTOCIONHBIX HEMPOHHBIX CETEH.

I[Inanupyemble pe3yabrarbl O0y4eHMSI B  COOTBETCTBUM C  KOMIIETEHIUSIMU,
COCTaBJIAIOIIME KOTOPBIX NepeuncieHbl U onucansl B PII/] k naHHOM nucnuruinze

Conep:xkaHue NpakTH4ecKoii padoTbl: 3HaKoMCTBO ¢ (ppeiimBopkom PyTorch, peanuzanus
OJIHOTO HepoHa U HeHpOHHBIX ceTeil Ha PyTorch, peanu3anus MHOTOCIOWHON HEHPOHHOU CETH Ha
PyTorch.

10. IIpakTnueckas padora Nel0) « MHorok/accoBasi Kjiaccu(pukamusy

Heas: N3ydyenne 3anaun knaccuukanuu 0ObEKTOB 110 HECKOJIBKUM KJlaccaM.

Ilnanupyemsble  pe3yabraTbl  O0y4eHMS B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuynciieHbl U onucanbl B PI1/] k taHHONM nHCIUIIIIMHE

Conep:kanue mnpaxkTuuyeckoii padorbl: O¢dexTuBHOE 00ydyeHHE HEHPOHHBIX CETeH,
oOydeHue Ha OOJBIINX BBHIOOPKAX, MOAM(PHUKAINN TPAJAUEHTHOTO CITyCKa, TTOMOTAIOIINE YCKOPHUTD
00y4yeHue HEHPOHHBIX CETEH.

11. IIpakTnyeckas padora Nell «CBepToYHbIe HEH{POHHBIE CETH»

Hean: N3ydyeHne cBEpTOYHBIX HEHPOHHBIX CETEM.

IIlnanupyemsbie  pesyabrarbl OOy4eHMS B  COOTBETCTBUM C  KOMIIETEHUUSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] x naHHOM nucuuIuivHe

Coaepxxanue npakTuuyeckoil padorbl: Onepaius CBEpTKU, CBEPTOUYHBIA U IYIUHI CJIOH,
olepauus CBEpTKU U MyJIUHra, cBepToUYHble HelipoHHbIe ceTu Ha PyTorch, dataset MNIST, Texnuka
Transfer Leaning, apXuTeKTypbl CBEPTOUHBIX HEHPOHHBIX CETEH.

12. IIpakTnyeckasi padora Nel2 «CBeprounbie HelipoHHbIe ceTH. [Ipuiio:kenns

Henn: N3ydyeHne cBEPTOYHBIX HEUPOHHBIX CETEH.

I[Inanupyemble pe3yabrarbl O0y4eHMs B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJIAIOIIME KOTOPBIX NepeuncieHbl U onucansl B PII] k naHHOM nucuuiuinHae

Conep:kaHue NpPaKTHYeCKO padoThl: oOyueHHE CBEpTOYHBIX HEHPOHHBIX CceTeil,
IPUJIOKEHUSI CBEPTOYHBIX HEHWPOHHBIX CeTeW: 3ajada KiaccuuKauu, 3ajada OIpeleieHUs
HaJIM4Ms 00BEKTOB HAa CHUMKE M 33Jjaua CETMEHTAIMH U300pakeHu.

13. IIpakTnyeckas padora Nel3 «PekyppeHTHbIe HelipOHHBIE CeTH

Hean: M3ydyeHue peKyppeHTHBIX HEUPOHHBIX CETEH.

Ilnanupyemsble  pe3yabraTbl O0y4eHMs B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] k taHHOM nHCIUIIIIMHE

Conep:xkanue mnpakTudeckoid padorbi: Forward pass, backward pass, mnpobaeMbl
UCIIOJIb30BaHUsl PEKYPPEHTHBIX HEWPOHHBIX CETEH, apXUTEKTypa peKyppeHTHoro HeipoHa-LSTM,
Gated Recurrent Unit, 1ByHanpaBieHHbIE pEKYPPEHTHbBIE HEHPOHHBIE CETH.

14. IIpakTnyeckas padora Nel4 «Natural Language Processing»

Heanb: ABTOMaTHueckass 00pabOTKa €CTECTBEHHOTO S3bIKAa C HCIOJIB30BAHHUEM METO/I0B
MaITUHHOTO 00yYEeHUSI.

Ilnanupyemsble  pe3yabraTbl  OOy4eHMS B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] k taHHOM nHCIUIIIIMHE

Conep:xanue mnpakTudeckoid padorbl: Natural Language Processing, mnepBuvHas
00paboTka TekcTa, U3BJIEUCHUE (PAKTOB, UCTOPHS BHEIPEHHUS METOAOB MAIIMHHOTO OOy4YeHHUs B
Google Translate.

1 5 .IIpaktuyeckass paGora NelS «MamuHHoe oOy4yeHHe: TeMaTHYeCKoe
MO/1eJINPOBaHHUE»

Hean: TemaTnyeckoe MOAECTUPOBAHUE C UCIIOIB30BAHUEM METOJI0B MAILIMHHOTO O0yUYEeHHUs.

Ilnanupyemsble  pe3yabraTbl OOy4eHMS B  COOTBETCTBUM C  KOMIIETEHUUSIMU,
COCTaBJISIIOIIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] k naHHOM nuCIUIIIIMHE

Conep:xxkaHue mnpakTHyeckoid padorbl: [IpuMeHeHHEe METOJOB MAIIMHHOTO OOyYCHHS:
KaTeropusanus JOKYMEHTOB, KJIACCH(PHUKAIMA TOKYMEHTOB, aHHOTHPOBAHUE IOKYMEHTOB, IOHCK
MEpapXUYECKON CTPYKTYPBHI.

1 6 .IIpaktuyeckass paGora Nelé «MamumHHOe oOy4dyeHHe: TeMaTHYeCKoe
MO/1eJINPOBaHUE»

Hean: TemaTnyeckoe MOAECTUPOBAHUE C UCIIOIB30BAHUEM METOJI0B MAILIMHHOTO O0yUYEeHHUs.



Ilnanupyembie pe3yabrarbl O00y4eHHsI B COOTBETCTBUM C  KOMIIETECHILIMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuyucieHbl u onucanbl B PI1/] k taHHOW nHCIUIIIIMHE

ConepxxaHue mnpakTH4ecKoil padotbi: [IpuMeHeHHE METOJOB MAIIMHHOTO OOYYEHHS:
BEISIBJICHHE TPCHIIOB B JAHHBIX, TOMCK MH(POPMAIUH, aHATH3 WHHOPMAIMOHHBIX MMOTOKOB, aHAJIH3
OMOMH(OPMAIIMOHHBIX TAHHBIX, PyOpUKAIHs TOKYMEHTOB.

17. llpakTnyeckas padora Nel7 «Reinforcement Learning»

Hean: U3yuenue metona Reinforcement Learning.

Ilnanupyemsbie pe3yiabrarbl O00y4eHHMs B  COOTBETCTBMM C  KOMIIETCHLMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] x naHHOM nucuuIuivHe

Conep:xxaHue npakTu4eckoi padoTsl: 3HakOMCTBO ¢ Reinforcement Learning u 6a30BsiMu
ompejeNeHus MU, TpuMep mnpocredmeit cpeapl, OpenAi Gym, peanuzamus Ha S3bIKE
nporpammupoBanus Python Reinforcement Learning.

18. IlpakTnueckasi padora Nel8 «IIpu/io:keHnsi METOI0B MALLIMHHOTO 00yYeHUSD)

Hean: M3ydyeHue nDpakTUYECKUX MPUIOKEHUS HCIOIb30BAHUS METOJIOB MAIIMHHOTO
00yueHusI.

Ilnanupyemsbie pe3yiabrarbl O00y4eHHMs B  COOTBETCTBMM C  KOMIIETCHLMSIMU,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] x naHHOM nucuuIuivHe

Conep:xxaHue NPaKTUYECKOI padoThI: MPUIOKEHUS UCTIOIb30BaHUS METOJ0B MAITUHHOTO
0o0y4eHHs: METOAbl MAIIMHHOTO OOy4YeHHS B aBTOMOOWJILHOW MPOMBIIIJICHHOCTH, aBTOMOOUIH C
CHUCTEMaMHM aBTOIMMUIIOTA, POOOTOTEXHUKA, IEPCOHATBLHBIC YMHBIEC ACCUCTEHTHI.

5.2 Oco0eHHOCTH oOpraHu3amuu OOyYeHHS] JIsi JIHI[ ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHU
30POBbSI 1 HHBAJTUI0B

ITpu HEOOXO0IMMOCTH 00YYaIOLIMMCS U3 YHUCIIA JIUILL C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 3/10pOBbS U
MHBAJIUAOB (110 3asBJICHUIO 00YYaOLIEerocs) NpeAocTaBiseTcs yueOHas HHPOpMaLus B TOCTYITHbIX
¢dopMax ¢ yueToM UX UHJIWBUIYaAIbHBIX ICUXO(PU3NUECKUX 0COOEHHOCTEH!

- JUIS JIUI] ¢ HApYIICHUSMHU 3pEHHs: B MeYaTHON (opMe YBETHYECHHBIM mpudTom; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; WHAVBUyaJIbHbIE KOHCYJIBTaIluU c NpUBJICYCHHEM
TU(dI0CYpIOTIEPEBOUNKA; NHANBUAYATbHbBIE 3aJaHHsI, KOHCYJIbTAIlUU U JIp.

- JJIs UL ¢ HApYIICHUsIMU cllyXa: B Me4aTHoi (opme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
MHAVBUYaJIbHbIE KOHCYIBTAllMM C IPUBJIECYEHUEM CYypIONIEpEBOAUNKA; UHIMBUYaJIbHbIC 3a/1aHNUS,
KOHCYJIBTAIlMH U Jp.

- U1 JIAL ¢ HApyIIEHUSIMH OMOPHO-ABUraTeIbHOIO anmnapaTa: B nedaTHoi (opme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; MHIMBUIyalIbHbIE 3a/1aHUs1, KOHCYJIbTALUU U JIP.

6 @oHJ OLEHOYHBIX CPEACTB /JIA NMPOBEAECHUS] TEKYLIEro KOHTPOJS M NMPOMEKYTOYHOI
arrecTauMu 00y4aroIMXcs N0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBum ¢ TpeboBanmsimu DPI'OC BO gms arrectamuu  oOydarommxcs Ha
COOTBETCTBUE UX TEPCOHANBHBIX JOCTHKEHUHN IJIAHHUPYEeMbIM pe3ylbraraM OOy4YeHUs IO
JUCIUIUINHE (MOJIYITIO) CO3/MaHbl (DOHABI OICHOYHBIX CPEICTB. THUIOBBIC KOHTPOJBHBIC 3aJaHUS,
METOAMYECKUE MaTePHAJIbI, ONPEACIISIONINE MPOICAYPhl OIICHUBAHUS 3HAHUHN, YMEHHH W HaBBIKOB,
a TaKkKe KPUTEpUU M TOKa3aTelau, HEeOoOXOAWMbIE M OLEHKM 3HAHWW, YMEHUH, HaBBIKOB W
XapaKTepU3yIolre 3Tanbl (POPMUPOBAHUS KOMIIETCHIIUM B MPOIECCE OCBOEHHUs 00pa30BaTEIbHOM
porpamMmBel, npeacTaBieHbl B [Ipunoxennn 1.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALMOHHOE 00eceuyeHue TUCHUIIMHBI (MOLYJIs1)

7.1  Ocnoenaa numepamypa

1. Amnamu3 OoybuX JaHHEIX : yaeOHoe mocodue / U. b. Tecnenko, B. E. Kpsuios, A. M.



I'y6epnaropoB [u ap.]. — Mocksa : KuoPyc, 2023. — 295 ¢. — ISBN 978-5-406-10550-4. —
URL: https://book.ru/book/950469 (nara obpamenus: 25.09.2024). — TekcT : 2JIEKTPOHHBIH.

2. benozeposa, I'. 1. HeueTkas noruka 1 HEWPOHHBIE CETH : yueOHOE mocobue : B 2 4acTsx
/ T. N. benoseposa, [I. M. Ckynnes, 3. A. KononoBa. — Jlumnenk : Jluneuxwuii I'TTY, [6. n]. —
Yacte 1— 2017. — 64 c. — ISBN 978-5-88526-875-2. — Tekcr : anektpoHHbid // Jlanb :

ANEeKTpOHHO-OMONMHoTeuHas cuctema. — URL:  https://e.lanbook.com/book/111969  (mata
obpamenust: 30.09.2024). — Pexum goctyna: JJis aBTOPHU3. MOJIH30BATENCH.
3. lopoxanuna, E.M. Heiponusie cetu : yude6. mocobue / IloBomk. roc. yH-T

TesekoMMyHuKauuii u uapopmaruku; E.M. Topoxxanuna .— Camapa : M3n-Bo [II'YTH, 2017 .—
84 c. — URL: https://lib.rucont.ru/efd/641652 (nata o6pamenus: 30.09.2024)

4. Jle6enes, A. C. Metoasl Big Data : yuebHO-MeToquueckoe mocodue / A. C. Jlebenes,
1. I. MaromenoB. — Mocksa : PTY MUPDA, 2021. — 91 ¢. — Tekcrt : anexkrponHsiii // JIans :
ANEKTPOHHO-OMOMMoTeunass cuctema. — URL:  https://e.lanbook.com/book/182452  (mara
obpamienus: 30.09.2024). — Pexxum noctyna: it aBTOPU3. OJIb30BATENCH.

7.2 /lononnumensnasn tumepamypa

1. T'ypuxoB C.P. OCHOBBI alrOpUTMHU3ALMKA U MpOrpaMMHupoBanus Ha Python : YueGnoe
nocobue [DnekTpoHHb pecypc] : HzmarensctBo ®OPYM , 2020 - 343 - Pexxum nocryna:
https://znanium.com/catalog/document?id=344505

2. KykoB P.A. S3pik mporpammupoBanusi Python: mpaktukym : YdeObHOoe mocobue
[OnextponHslii  pecype] :  Hadpa-M , 2020 - 216 - Pexum = poctyma:
https://znanium.com/catalog/document?id=345161

3. Kpuonanos, C. f., Matemaruka Ha Python : yuebnuk / C. f. KpuBomnamnos, M. b.
XpunynoBa. — MockBa : KnoPyc, 2022. — 455 c¢. — ISBN 978-5-406-09765-6. — URL.:
https://book.ru/book/943665 (nata obpamenus: 25.09.2024). — TeKcCT : 37EKTPOHHBIH.

4.  Capaes, I1.B. Meronsl MamimHHOTO OOy4YeHHMs : METOJ. YKa3aHMs M 3aJaHus K Jao.
paboram mo kypcy / ILB. CapaeB .— Jlumeuk : M3g-so JII'TY, 2017 — 48 c¢. — URL:
https://lib.rucont.ru/efd/670997 (nata ob6pamenus: 30.09.2024)

5. ®enopos /1. 10. IPOTPAMMUPOBAHUE HA A3BIKE BBICOKOI'O YPOBHSA
PYTHON 2-e uzn. Yueonoe nocodue mns CIIO [Dnextponnsiii pecypc] , 2020 - 161 - Pexum
noctyna: https://urait.ru/book/programmirovanie-na-yazyke-vysokogo-urovnya-python-454101

6. Ilenynbko, B.M. OcHOBBI IpOTpaMMHPOBAaHUS Ha SI3bIKE BBHICOKOTO ypoBHs Python :
yue6. nocobue / FOxubiii penepanpubiii yH-T, B.M. lllenyapko .— PocroB-Ha-/lony : W3n-Bo
HO®Y, 2017 .— 148 c. — ISBN 978-5-9275-2649-9 .— URL: https://lib.rucont.ru/efd/692437
(mara obpamenus: 30.09.2024)

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KII0YaAA npogheccuonanvHvle 0azl OAHHLIX U UHGOPMAUUOHHO-CRPABOYUHDbBLE
cucmemul (npu HeobX00UMOCmMU):

1. OnektponHass Ouwbnuotreunas cucrema ZNANIUM.COM - Pexum pgocryna:
https://znanium.com/

2. DOnexktpoHHO-OuONMMOTeuHas cuctema "BOOK.ru"

3. DOnexrpoHHo-6nOnMMOTEeyHas cuctema "JIAHB"

4. DnexrpoHHO-OMOMMOTEeYHast cucreMa "PYKOHT"

5. DNeKTpOoHHO-OuOIMoTeuHass cuctemMa m3gatenbcerBa "FOpait" - Pexxum pocryna:
https://urait.ru/

6. Open Academic Journals Index (OAIJI). [Ipodeccronanbras 6a3a qaHHBIX - Pexxum
noctyma: http://oaji.net/

7. [Ipesunentckast Oubnmoreka wum. b.H.Enenmua (0a3a [JaHHBIX pa3IHMYHBIX
npodecCHOHANIBHBIX 00nacTeil) - Pexxum nocryma: https:// www.prlib.ru/

8. Nudopmannonno-cnpaBoynas cucreMa "Koncynsrant Ilmroc" - Pexxum moctyna:



http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecneyeHHe AUCUMIUIMHBI (MOAYJsl)) H IepeYyeHb
HHPOPMAIMOHHBIX TEXHOJIOIMH, HCIOJIb3yeMbIX NPH OCYIIECTBJIEHHH 00Pa30BaTeIbHOIO
npouecca 1o AUCHMILINHe (MOAYJII0), BKJIKOYAas NepedyeHb NPOrpaMMHOro odecrievyeHust

OcHOBHOE 000PYI0BAHUE:

- Komnsrorepsl
- [IpoexTop
MyneruMenuiiHbiii - KOMIDIEKT Ne2 B coctaBe:mpoektop Casio  XJ-M146,3kpan
180*180,kpermieHne MoTOJI0YHOE
- [lepconanbublii komnbroTep Ne3 "B-tronix professional 3872\2015"
- TeneBuznonHasimanenb teneBu3op Samsung UE40HS5003

[TporpaMMHoOe oGecrieyeHue:

- Adobe Reader 10 Russian

- Mathcad

- MathWorks MATLAB Concurrent R2014b
- Microsoft Office 2010 Standard Russian

- Microsoft Windows Professional 7 Russian
- Statistica Base v.9 for Windows English

- KoncynwrantlIntoc
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO,
COKpAII[EHHOE

Konx 1 popmynipoBKka KOMIIETCHITH

u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS

KOMIIECTCHIIMN

09.03.03 «ITpuknagHa
sT ”HOPMATHKAY
(B-TIN)

[IKB-8 : MamunHoe o0y4yeHue u 6
OJIBIIUE IaHHbBIE

[IKB-8.1x : OcyuiecTBisieT HOATOTOBKY AaHHBIX
JUTS IPOBENICHHS aHATTUTUIECKUX paboT 10 Hccie
JIOBAHMIO OOJBINNX JAaHHBIX

HBIX

IIKB-8.2x : IIpoBOIUT aHAIMTUYECKOE HCCIIEIO0B
aHMe C IPIMEHEHHEM TEeXHOIOTHH OONBIINX JaH

pe3ynbTaThl

KommiereHuust cuutaercsi chOPMUPOBAHHON HA JAHHOM JTalle B Clydae, M IMOTy4YCHHbIC
O6y‘ICHI/ISI o JUCHUIINIMHE OILICHCHBI
OLICHUBAHUSI PE3YJIETATOB O0YyUYCHUSI «3aU4TCHOY, YIOBICTBOPUTEIBEHOY, «XOPOLIO», KOTIHIHOY). B
Cllydyae OTCYTCTBHSI TIOJIOKMTEIBHOW OLIGHKM KOMIICTCHIMSI Ha JaHHOM JTale CYUTaeTcs
HeC(OPMHUPOBAHHOM.

MOJIOKUTENBHO  (AMana3oH KpUTEPUEB

2 Iloka3aTeJi OLlEeHUBAHUS MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHMsI

Komnerennust IIKB-8 «MammmaHOe 00ydeHre u O0JIbIIUE TaHHBIC»

Ta6muma 2.1 — Kputepuu OlleHKH WHANKATOPOB TOCTHYKCHHS KOMITETEHIIUN

Kox u popmynupoBka nuHAUKAT
Opa JIOCTH)KEHUS KOMIIETCHIINH

Pe3ynbraTel 00y4eHus 10 JUCHUIUINHE

Kpurepun oneHMBaHUS Pe3yJIbT
aToB O0yYeHUs

[TIKB-8.1k : OcymiecTBisieT o
TOTOBKY JIaHHBIX JJIsl IIPOBEJICH
WSl aHAJTUTUIECKUX PaboT 1Mo Ue
CJIeIOBaHUIO OONBIINX JAHHBIX

copMupoBaBIIEeCs CUCTEMATH
YEeCKOe 3HAHUE METOJI0B, MO
eif, aNropuTMOB, TEXHOIOTHHA U

MHCTPYMEHTAIBHBIX CPEJCTB Ma
MIMHHOTO O00y4eHHs

HCIIONIB30BaTh METOBI, MOJIENIN
, QJITOPUTMBI, TEXHOJIOTUU U UH
CTPYMEHTAJIbHBIE CPEJICTBA Ma
MIMHHOTO O00y4YeHHs U paboT
BI C OONBIINMH JaHHBIMU

copMUpOBaBIIEECsS CUCTEMATH
YECKOE BJIaJICHHE HABBIKAMH IIP
OrpaMMHUPOBAHHSI METOJI0B, MO
JICIICH, aITOPUTMOB MAITHHHOTO
00y4eHHs C HCTIOJIb30BAHUEM C
OBPEMEHHBIX TEXHOJIOTHI U HHC
TPYMEHTAJBHBIX CPEJICTB

[NIKB-8.2k : [IpoBoauT aHamuT
4EeCKOE UCCIIEI0BaHUE C IPUME
HEHHEM TEXHOJIOTUH OOJBIINX

JTAaHHBIX

T
K
u
on
i}
pe o Pesynprar
5. | P
3_
Ta
Ta
P 3y | METOROB, MO/IeIIeid, aIrOPUTMO
hi| B, TEXHOJIOTHI U HHCTPYMEHTAI
aH
1 o | PHPIX CPEACTB MAllIHHHOTO 00y4
u
CHUS
y | HCIOMb30BaTh METO/Ib, MOJIEIH
P o , AITOPUTMBI, TEXHOJIOTUH U WH
bl e | CTPYMCHTIbHBIC CpEnicTBA Ma
2 v | TOHMHHOTO 00yuenust juist paboT
bl C OOJBIIMME JAHHBIMA
[ | TMPOrpaMMHpOBaHHs METOIOB,
P an MOJIENeii, aNrOpPUTMOB MalIMHH
pi| o oro o0y4YeHHs C HCTIOIb30BaHUE
3 < M COBPEMEHHBIX TEXHOJIOTHIA U
HHCTPYMEHTAIBHBIX CPEIICTB
3 TpeOOBaHUIA K IIPOBEICHUIO aHA
H N
P JUTHYECKHUX UCCICIOBAHUI IS
aH
A cOopa, 00paboTKH U aHaNK3a 60
4 M€ | NpmmX ZaHHBIX METOZAMH MAII
HWHHOTO O0Y4eHHS

chopMupoBaBIIeecs: CHCTEMATH
4yecKoe 3HaHNe TPeOOBAHMUH K 11
POBCACHUIO aHATTUTUICCKUX UC

cieoBaHmii 1i1s coopa, 00padbo
TKH 1 aHaau3a 00JIbIINX JaHHbI
X METOJJaMU MAaIlIMHHOTO 00y4e
HUSA




chopMHpOBaBIIeeCs CHCTEMATH
IIPOBOJIMTH AaHATUTHYECKHE HCC
v 4EeCKOE yMEHUE IPOBOAUTH aHA
P JetoBaHus o cOopy, 00paboTk
M JMTHYECKHE UCCIIEA0BAHMUS I10 C
i € 1 aHan3y OOJIBIINX JaHHBIX
eH 60py, 00paboTKe U aHAIK3Y 0O
5 METO/IaM1 MaIlIMHHOTO 00y4eH
we | o BIIMX JaHHBIX METOIaMU Malllx
HHOTO 00y9eHUS
copmupoBaBIIeecs CUCTEMATH
P H | npoBeneHus aHaJIMTHYECKHX MC | YECKOE BJIaJICHUE HAaBBIKAMU P
b aB | ciemoBaHMil AU PEIICHUS NPAK | OBEJCHHS aHAMTHYECKHX HUCCII
6 Bl | THYECKHMX 3a]ad METOAAMU Malll | €IOBaHMWH M peLICHUs NPaKTH
K HHHOTO O0YYeHHS YeCKHX 3a/1a9 METOIaMH My
HHOTO 00y9eHU

Tabnuna 3anoiHsAeTCsl B COOTBETCTBUU C pazjenoM 1 Paboueil mporpammsl AMCHMITIIUHBI

(Moyst).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO IUCIUILIAHE (MOIYITIO)

HanMeHOBaHHE OLIEHOYHOTO CPEACTBA U TP
Kourponupyembie mianupyemsie pesy | KoHTposmpyembie TeMbI encrasnenue ero B ®OC
JIBTAThI 00y YCHHSI JUCITUTLTHHBI TIpoMeskyTouHas at
Texymui KOHTPOJIb
TeCTaIus
OuHas popma 00yUeHHUS
P/1 3HaHHE : METOJIOB, MOJICIT Jloki1az, COOOIEHH
€l, aIroOpuTMOB, TEXHOJIO 1.4. HeilpoceTeBble TeXHO | e
THI 1 HHCTPYMEHTAIBHBIX | JIOTWH
CPE/ICTB MAIIHHHOTO 00yY Keiic-3anaua Tect
EHUS
Joxma, cooOmeHu
1.5. Tlpunoxenus Meromgo | ©
B MAIlIMHHOTO O0yUYeHHS
Keiic-3amaua Tect
Joxman, cooOmieHu
1.6. O6pabotka 6ombIIMX | ¢
JTAHHBIX C UCTIOb30BaHKE
M Hadoop Keitc-3amaua Tect
Jloknaz, cooOieHn
1.7. Ilpumenenune Apache | ¢
Spark mst 06paboTku 60
BIINX NaHHBIX Keiic-3anaua Tecr
Joxmam, cooOmeHu
1.8. Metoxs! pabotei c IO | ¢
TOKOBBIMH JIaHHBIMH B Bi
g Data Kelic-3anaua Tecr
P12 YMeHue : uCrosib30BaTh M Jokman, coo01eHn
CTOMBI, MOZICIH, alrOpHUT 1.1. OCHOBHEIE TIOHATUS €
MBI, TEXHOJIOTHH ¥ HHCTP s ———.
YMEHTAJIbHBIC CPCACTBA M Keﬁc_?)aﬂaqa TecT
AIIMHHOTO O0YYEHUS TSt
paboThI ¢ OOJIBIIIMMU JTaH Jloka1, CooGmeHM
2
HBIMH A
1.2. MeToapl MarmmmHHON




perpeccun

Ketic-3amaua Tect
Joxmnan, cooOmieHu
1.3. MeToapl MallIMHHOM €
KJaccuDUKAIIH
Keiic-3amaua Tect
Jloknazn, cooOmeHu
1.6. O6paboTka Oonpmux | ¢
JIAaHHBIX C MCIIOJIb30BaHKE
M Hadoop Keiic-3anaua Tecr
Joxmam, cooOmeHu
1.7. Ilpumenenne Apache | ¢
Spark nms 06paboTku 601
BHIAX NAHHBIX Keiic-3anaua Tect
Joxkma, cooOmeHu
1.8. Metonsl paboTb c IO | ¢
TOKOBBIMH JIJaHHBIMU B Bi
g Data Keiic-3anaua Tect
P13 Hagrik : mporpamMmmupoBa JToknaz, cOOBIIeHH
HH METO/IOB, MOZICIICH, 2 1.1. OcHOBHBIE IOHATHUS €
JITOPUTMOB MAITHHHOTO O MAIIHHHOTO OBy YeHHS
6yquHﬂ C UCIIOJIB30BAHU Keﬁc_gaﬂaqa TeCT
€M COBPEMEHHBIX TEXHOJ
OTHii ¥ HHCTPYMEHTAJIbHBI JTloK/Ta11, COOBIICHH
9
X CPEICTB .
P 1.2. MeToasl MallIuHHOM €
perpeccuu
Keiic-3amaua Tect
Joxkmam, cooOmeHu
1.3. MeTopl MaIIMHHON €
KJaccuuKauu
Ketic-3amaua Tect
Joxma, cooOmeHu
1.4. Heiipocerebie Texno | ©
JIOTMH
Ketic-3amaua Tect
Joxman, cooOmeHu
1.5. Tpunoxenus metogo | ©
B MaIIMHHOTO O0YYEHUS
Keiic-3amaga Tect
Jloknaz, cooOieHn
1.6. O6paboTka Oonpmux | ¢
JIAaHHBIX C MCIIOJIb30BaHKE
M Hadoop Keiic-3anaua Tecr
Joxmam, cooOmeHu
1.7. Ilpumenenne Apache | ¢
Spark nms 06paboTku 601
BHIAX NAHHBIX Keiic-3anaua Tect
Joxma, cooOmeHu
e
1.8. Metozs! paboTsI € IO
TOKOBBIMH JaHHBIMU B Bi Keitic-3amaga TecT

g Data




PI[4 3HaHue : Tpe6OBaHl/Iﬁ KII Joxkman, cooO01eHn
POBEICHHIO AaHATUTUIECK 1.6. O6paboTka 60ABIINX e
HUX UCCIIEAOBAHUN st cO0 | JAAHHBIX C UCIIOJIb30BaHUE
pa, 00pabOTKHU M aHAN3a M Hadoop Keitc-3anaga Tect
OOJIBIINX JTAHHBIX METO/IA
MH MAIIMHHOTO 00yYEeHUS Jlokaj, coomer
2
1.7. llpumenenne Apache | ¢
Spark mmst 06paboTku 60
BINNX NAHHBIX Keitc-3amaua Tect
Jloknazn, cooOIeHn
1.8. MeToxs! paboTei c IO | ¢
TOKOBBIMH JIaHHBIMH B Bi
g Data Kelic-3anaua Tecr
PJ5 ‘YMeHue : npoBOIUTH aHa Jloknag, coobIeHn
nuTraeckue uccnenopann | 1.6. O6paborka Gonbmux | o
s 110 cOopy, 06paboTke u JAHHBIX C UCTIOIB30BaHNE
aHanmu3y OOJBIINX TaHHBI M Hadoop Ketlic-3amaua Tect
X METOJaMH MAITHHHOTO
obyuenns Joxma, cooOmeHu
1.7. Ilpumenenne Apache | ¢
Spark mmst 06paboTkH 60
BIIMX NAHHBIX Keiic-3amaua Tect
JHoxmnan, cooOmieHu
1.8. Metonpl paboTel C 110 | ¢
TOKOBBIMH JaHHBIMU B Bi
g Data Keitc-3amaua Tect
P16 HaBsik : mpoBenenust anain Jlokiaz, COOOIEeHH
uTHdeckux uccienosanuii | 1.6. O6padorka Gompmmx | ¢
JUI pellieHus MPaKTHYeCK | JAHHBIX C MCTONTb30BAHNE
X 3324 Merofamu Mamn | M Hadoop Keiic-3a1aua Tect
HHOTO 00yYeHUS
Joxmam, cooOmeHu
1.7. Ilpumenenne Apache | ¢
Spark ams 06paboTku 601
BIIHUX JTAHHBIX Kelic-3amaua Tecr
Joxma, cooOmeHu
1.8. MeToasl paboTeI c IO | ¢
TOKOBBIMHU JIaHHBIMH B Bi
g Data Keiic-3amaga Tect

4 Onucanue Npoueaypsl ONCHUBAHUS

KauectBO copmMHUpOBaHHOCTH KOMIIETEHIMII Ha JaHHOM OJTale OLEHUBAETCS IO
pesyinbraTaM TEKYIIMX M MPOMEXYTOYHBIX aTTeCTAllMi MpU MOMOIIM KOJUYECTBEHHOM OLIEHKH,
BbIp@)XEHHOW B Oamnax. MakcuMmanbHas cymMMma OaijioB mo AucuuiuinHe (Monynmio) paBHa 100
Oasuiam.

OrneHoYHOE CPENCTBO

Bun yue6Hoil nesrensHOCTH Tect

Keiic-3anaua Hoxnaa|UToro

Jlexuun 10 10
[IpakTuueckue 3aHATUA 60 60
[IpomexyTouHas aTTecTanus 20 20
CamocrosiTenbHas padbora 10 10

Htoro 60 20 (20 100




Cymma GaisioB, HaOpaHHBIX CTYAEHTOM IO BCEM BHaM yueOHOM NEATeNTbHOCTH B PaMKax
JTUCIUIIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBHUHU C TaOIHUIIEH.

Cymma 6auioB | Omenka 1o POMEKY
o XapakTepucTuKa KadyecTBa chOPMUPOBAHHOCTH KOMIIETEHIIUU
0 JUCHUIIIINHE TOYHOHU aTTECCTAlluH
CTyneHT IEMOHCTPHPYET CHOPMUPOBAHHOCTh JUCIHUILTHHAPHBIX KOMIICTCHIUA, 00
Hapy>KHUBaeT BCECTOPOHHEE, CUCTEMATHYECKOe U NIyOOKOe 3HAaHHE YIEeOHOTO MaTep
0191 10 100 «3a4TeHO» / Haja, yCBOUI OgHOBHyIO nnTi:paTypy 1 3HAKOM C JOINOJHUTEIbHOMN JINTEPATYpPOH, pe
KOTJIAIHO KOMEHIOBAHHOM ITPOTPaMMO¥, yMEET CBOOOIHO BBIMOIHSITE MPAKTHYCCKUC 3aIaHHUS,
MPEyCMOTPEHHBIC IPOTPaMMO¥, CBOOOIHO ONEPHPYET NPUOOPETCHHBIME 3HAHUSIM
U, YMEHUSIMH, IPUMEHSIET UX B CUTYaLUsAX ITOBBILIEHHOHN CIOXKHOCTH.
CTyneHT IEMOHCTPUPYET CHOPMUPOBAHHOCTh AUCIUILIMHAPHBIX KOMIICTCHIHIA: OC
ot 76 10 90 «3a4TeHo» / HOBHBIE 3HAHMSI, YMEHHSI OCBOEHBI, HO JIOIyCKAIOTCs HE3HAYUTEIbHbIE OHI“I/I6KI/I, HET
«XOpOLIO» OYHOCTH, 3aTPYIHECHUS IIPH aHATUTUYECKUX OINEepalyax, IEPEHOCE 3HAHUM U YMEHU
1 Ha HOBBIE, HECTAHIAPTHBIC CUTYaLlUH.
CTyneHT NeMOHCTpUpPYeT CHOPMUPOBAHHOCTh TUCIUATUIMHAPHBIX KOMITETCHITHIA: B X
«3a4TeHO» / 0J1¢ KOHTPOJIBHBIX MEPONPHUITHI JOMYCKAIOTCS 3HAUYUTENbHBIE OIINOKH, TIPOSBISIETC
ot 61 1o 75 «YIOBJIETBOPHUTENBH sl OTCYTCTBUE OTACIbHBIX 3HAHUH, YMEHUH, HABBIKOB 110 HEKOTOPHIM JUCHUILUIMHAPH
o» BIM KOMIIETCHIMSIM, CTYICHT HCIBITHIBACT 3HAUNTEIbHBIC 3aTPYIHEHUS IIPU ONIEPUP
OBaHWH 3HAHWSMHU M YMECHHSMM IIPU UX IIEPEHOCE HAa HOBBIC CUTYALIUH.
«HE 3aYTCHOY /
o1 41 110 60 P —— VY cTynenTa He C(bO]zMI/IpOBaHubl JUCLMIIIMHAPHBIC KOMIICTCHLIMH, ITPOSBIIACTCA HEJ0
CTaTOYHOCTh 3HAaHWW, YMEHUI, HABBIKOB.
HO»
«HE 3a4TCHO» /
o1 0 10 40 P — JuciunnuHapHble KOMIETEHIUH HE C(‘?OpMI/IpO]iaHBI. IIposiBnsieTcst monHoe WU
o NPAKTUYECKH ITOJTHOE OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB.

S IIpuMepHBbIE OLICHOYHBbIE CPEACTBA

5.1 3apanus s pelieHus Keiic-3agaun

1. Keiic-3anaua «Bbl1aua kpeaura KineHTy» (tema 1)
s mpeuioKeHHbIX ONMucaHuil MHpOpMaluu O KIMEHTaxX OaHKa, MOCTPOUTH pelIarollee
JIEPEBO JJIs1 ONPEICTICHUS, CTOUTh JIM BBIJaBaTh KIIMCHTY KPEIUT WIIA HET.

2. Keiic-3agaua «Co3aanue cucteMbl aHTH(poaa» (Tema 1)

Jns mpenioXeHHBIX OMHCAHMK TpPaH3aKIUi KIWEHTOB OaHKOB, IMOCTPOUTH CHUCTEMY
aatudpona (Ha Oaze anropuTMa pELIAIOIIEro JAepeBa), KOTopas CIIOCOOHAa MOHUMAaTh, KaKoe
MTOBEJICHUE SBIISICTCA TUIIMYHBIM I JAHHOTO MOJI30BATENS, a KOTJa OTKJIOHUJIOCH OT HOPMBI.

3. Keiic-3agaua «IIporHo3upoBanue 10X0/a KJIHeHTa» (Tema 2)

Jls mpensioKeHHBIX ONUCAHUM poja AESTENbHOCTH KIMEHTOB CIPOTrHO3MPOBATh YPOBEHb
JIoxoAa KiMeHTa (Takas HH(opManus MOXKET OBbITh MOJE3HOH MpHU ONpeAeNeHUH CIIOCOOHOCTU
KJIMEHTA OIUIAYMBAaTh KPEINT).

4. Keiic-3anaua «IlepcoHanu3upoBaHHbIe NPeIJI0KEHUSI HA OCHOBE TPAH3aAKUMID (TeMa
3)

JUis peUIosKeHHBIX OMHMCAaHUI TpaH3aKIMi KIMEHTOB OaHKa HAyYWTHCS JIENaTh KIMEHTaM
IIEPCOHAJIBHBIE NTPEIIOKEHMS, IIPA 3TOM BBIIEJIEHBI TPU OCHOBHBIE TPYTIIIHIL:

— BaHkoBCcKHe MPOAYKTHI U cepBHCHl. B nanHOi rpymnne 3amay OaHK HpeasiaraeT CBOU
cepBuchl (Hanmpumep, omnata JKKX depe3 caliT win NpUIIOKEHUE), a TAaKXKE YCIYTH, Halpumep,
KpEIUThI U BKJIAJbL;

— ITapTHepckue oddepsnl. Tak kak O0aHK MMEET MHOTO MH(OpPMAIMK O MOBEICHHH €ro
KJIMEHTOB, TO OH MOXET MOMOraTh IPOBOJAUTH PEKJIaMHbIE KaMIIaHUU MapTHepaM. B takom citydae
peKiiaMy O TIOKYNKE TEXHHMKM TMOJydaT TOJbKO T€ KIMEHThl, KTO B 3TOM MOTEHLHUAIBHO
3aUHTEPECOBaH;

— Hexommepueckue coBeTbl. JTa Tpynna 3ajJad HHTEPECHA TEM, YTO MIHOBEHHOM



npuOBbLTA HU OJTHA U3 CTOPOH HE MOITy4aeT. B paMkax JaHHOM rpynibl OaHK MMOKa3bIBAET MOJIE3HYIO
nH(pOpMaIHIO KIHEHTaM, TEM CaMbIM 3apalaThiBasi UX JIOSIILHOCTD;

5. Keiic-3agaua «HelipoHHbIe ceTH AJs1 pacio3HABaHHUA 00beKTOB)» (Tema 4)

Jnst mpeyioKEHHBIX J1aTaceTOB COCTABUTH AJTOPUTM PACIIO3HABAHUSI C MCIOJIb30BAaHUEM
HEHUPOHHBIX ceTel. CTyIeHThI CAMOCTOATEIFHO BEIOMPAIOT ONTUMAIIBHYIO apXUTEKTYPY HEUPOHHOM
CeTH.

6. Keiic-3agaua «Metox Reinforcement Learning: o0y4yenue arenra» (Temsbl 5)

Jns mpenoxKeHHbIX OMMCAHWUN Cpeibl areHTa COCTAaBUThH MEpPEUYeHb BAapUAHTOB BBHIOOPOB
JIEUCTBUM areHra B 3aBUCUMOCTH OT COCTOSIHUS C ILEJNbI0 MAaKCHMHU3AIUU CyMMapHOTO
BO3HArpaxaceHus. Bo3MOXHBI 1Ba pexxruMa pabOThI areHTa:

Exploration - 5T0 cragus, Ha KOTOPOW areHT cTapaeTrcs MpPOaHAIU3HPOBATh Cpeay H
MOHSITh, KAK €My CJIETyeT ceOsl BECTH;

Exploitation - 510 cranus, Ha KOTOPON ar€HT MPUMEHSET MOJYYEHHBIE 3HAHUA C IEJBIO
MOJTy4eHHUs] HauOOIbIIIEro BO3HATPAXKICHUS.

Kpamkue memoouueckue ykazanus

Ha BbImonmHeHMe 0JTHOTO Kelc-3ajaHusl OTBOJUTCS HE MEHEE OJIHOTO JBYX4aCOBOTO 3aHSATHUS
(BKJTIOUAsl 3aTpaThl BPEMEHU HAa TPOBEACHHE MPOMEKYTOYHOTO TECTa HA MOCIEAHEM B y4eOHOM
MEepUOJIe TPAKTUYECKOM 3aHATHM). [locie BBIMOMHEHUS KaXJAOro Keica CTYACHT JOJIKEH
MPEJICTAaBUTh OTYET O €ro BBIMOJHEHUHU, a TaKXKe, M0 YyKa3aHUsSM IMpernojaBaTelis, BHIIOIHHUTH
JIOTIOTHATEIFHBIC 33JJaHUS TI0 TEME MPAKTUICCKON PabOTHI.

LlIxana oyenku
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9 CTy)IeHT }leMOHCT‘ppreT yMeHHfl Ha UTOI'OBOM YPOBHE! ymeeT CBO60}1H0 BBITNIOJIHATH NMPAKTUYCCKUEC 3aJaHuA, l'lpe)lyCMOT‘peHH

5 . N
bIC IIPpOrpaMMoOUu, CBOﬁO}lHO OIepupyeT HpI/IO6peTGHHI)IMI/I YMEHUAMU, TPUMCHSACT UX B CUTYyallUAX MMOBBINICHHOU CJIOKHOCTH.
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CTy)IeHT JACMOHCTPUPYET YMEHUS HA CPEAHEM YPOBHE: OCBONJI OCHOBHBIC YMEHUSI, HO AOIIYCKAIOTCS HE3HAYUTCIIbHbIC

4- o
OH_II/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS IIPU aHAJIUTHICCKUX OII€palusiX, IEPEHOCEC YMECHUU Ha HOBLIC, HECTAHAAPTHBIC CUTYallUU.
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4 CryneHT AeMOHCTPHPYET YMEHHS U HaBBIKU Ha 6a30BOM YPOBHE: B X0JI¢ KOHTPOJIbHBIX MEPOIPHATHH JIOMYCKAIOTCS 3HAYUTENb
3 — Hble OIIMOKY, NPOSIBISIETCS] OTCYTCTBHE OT/ENBHBIX YMEHHH, HABBIKOB MO TUCHUIUIMHAPHON KOMIIETCHIIMH, UCTIBITHIBAIOTCS 3HA
3 uuTenbHBIC 3aTPYIHEHHUS [IPU ONIEPUPOBAHNY YMCHUSIMU U IIPH UX MEPEHOCE Ha HOBBIE CUTYaLUH.
6
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CTy,Z[eHT JACMOHCTPUPYET YMEHHMS U HaBbIKU Ha YPOBHEC HUXKE 6a30Boro: MPOSABJIAETCA HEAOCTATOYHOCTDH yMeHHﬁ 1 HAaBBIKOB.

1 CTy)IeHTOM NPOABIIACTCA IMOJHOC WU MMPAKTHYCCKU ITOJIHOE OTCYTCTBUE yMeHI/Iﬁ " HAaBBIKOB.

5.2 Ilpumepsbl TECTOBBIX 3aAaAHUIM

OcHogHble NOHAMUSL MAUWUHHO20 00VUEeHUsL.

Bribepure U3 MEepeYnCIeHHBIX HUXKE MOAXOA0B TOT, KOTOPHIN HanbOoJiee COOTBETCTBYET Ha
MOIXO0/] MAIIMHHOTO 00y4YeHus1?

1) [lepenats 3aga4y SKCIepTaM Ui COCTABIICHUS aITOPUTMA pa3/ieJeH s MOIb30BaTeNel Ha
JIBE TPYIIIBI HA OCHOBE MPO(ECCHOHAILHOTO OIBITAa TUX YKCIIEPTOB

2) Ilepenate 3amaqy dKCIiepTaM sl COCTABIICHUS aJlTOPUTMA pa3/eieHHUs MOJIb30BaTEIeH Ha
JIBE TPYIIIBI HA OCHOBE COOpPAHHBIX 32 MPEBIYIIUE TOAbI TaHHBIX

3) CoctaBuTh MpaBUJIO, PA3JACIAIONICEe MOJIB30BATENICH MO AHAJOTHHM C YK€ PEHICHHBIM



MPELEICHTOM, IPYTOi, HO CXOXKEH 3a1aueit

UTo HaXOIUTCA B HEJIMCTOBBIX BEPIIMHAX PEIIAIOIIETo aepeBa’

1) O6bexTHI

2) Paznenstonue BOIpOCkI

3) [Ipusnaku

B kakoM cimydae MOCTpOEHHBIM AJTOPUTM PEIIAIOIIETO JAEpeBa JIET4e MPOAHATMU3UPOBATH
YEJIOBEKY?

1) B cinyyae ManeHbKOTO UKcia BEpIIMH JepeBa

2) B cyuae 60JbIIOro YUCIa BEPIIUH JAepeBa

3) B ciyqae Gosbioro yucia pedep nepena

4) B cnyuae maneHbKOTO 4ncia pedep aepeBa

Memoowt mawunHOU pecpeccuu.

ABTOMaTHYECKasl OLIEHKAa CTOMMOCTH KBapTHpbl SIBISETCS aKTyaJbHOM 3ajadedl B
0aHKoBCKOM chepe. OnpenenuTe K KakoMy THITY OHa OTHOCHTCSI.

1) 3agaua knaccudukanuu

2) 3anaya perpeccuu

3) 3agaua kiacTepusaun

4) 3amada NpOrHO3MPOBAHUS

Uro Ha3pIBaeTCs nepeo0yyeHHEM allrOPUTMA MALTHHHOTO 00y4eHus?

1) xapakrepucTHKa METOJa MAIIMHHOTO OOy4YeHHs, O3Ha4amllas, 4YTO aJrOpUTM
MaKCHMaJIbHO TOUYHO OIIMCBIBAET JAHHBIE

2) npo06eMa alropuTMOB MAalIMHHOTO 00yUYeHHsI, C Hell HE0OX0IUMO OOPOTHCS

3) XapakTepucTUKa METOJ]a MalTMHHOTO OOy4YeHHs, O3HAYAIOIasl, YTO aIrOPUTM OOydaeTcs
CJIMILIKOM JI0JITO

Urto o3HauaeT BeIpakeHue "HeT O6ecmiatHoro obena" (no free lunch)?

1) CymiecTByeT yHUBEpCAIbHBIN aJrOPUTM JJI PEIICHUS BCEX 3a/1a4, HO OH CTOUT J0POTo

2) PeanpHBIE TPOLECCH CIHMIIKOM CJIOXHBIE, YTOOBI OMHMCaTh WX aOCONIOTHO TOYHO
MaTEMATHYECKON MOJIEIBIO

3) 3amaua perpeccuu Jerde 3aaud KJIacCHU(PUKAIUU

Memoowt mawunHot Knaccugurayuu.

[Ipenmonoxum, 4To UMeNIAcCh HEKOTOpasi aBTOMAaTU3MpPOBaHHAs cUcTeMa, KoTopasi paboTaina
C HCHOJBH30BAHUEM OOJBIIOTO KOJIMYECTBA SBPUCTUK. UTO MOXHO CHENaTh C 3BPHUCTUKAMH, €CIU
ObUIO MPHUHATO pEIIEHHWE 3aMEHUTh aBTOMATH3UPOBAHHYIO CHUCTEMY Ha CHUCTEMY MAIlMHHOTO
oOyuenus?

1) Wcnonp3oBaTh 3BpUCTUYECKHE IpaBWia AJI U3BICUYEHUS IMPHU3HAKOB, KOTOPBIE 3aTeM
OyIyT OJJaBaThCS B JITOPUTM MAILIMHHOTO O0YYEeHHUSI

2) YnanuTh BeCh KOJ 3BPUCTHYECKHX NMPaBWI B LEISAX OCBOOOXKICHMS JONOIHUTEIBHOTO
MecTa JUIsl XpaHEHUs JaHHBIX

3) HeoGxomuMo OTMEHHUTh NPUHATOE pEIICHUE, MOTOMY YTO 3BPUCTHYECKHX TMPABUI
JOCTAaTOYHO IS PELIeHUS JTI00BIX 3a1a4

[Ipenmnosnoxxum, 4To HEOOXOIUMO y3HaTh, KaKhue€ M3MEHEHHsS B MOOMJIBHOM MPUIIOKEHUU
0aHKa XO4YeT YBUACTh CPEIHECTATUCTUYECKUI poccUsHUH. JIJis 3TOro pemieHo MpoBECTU
COLMANBHBIA ONpPOC Cpear OOJBIIOTO YHCIIA CTYACHTOB HECKOJBKHMX MOCKOBCKHX By30B: MI'Y,
M®THU u HNY BIID. byayt 11 npu 3TOM T0CTOBEPHBIE PE3YABTaThl WU CTOUT CKOPPEKTUPOBATH
ayJIMTOPHIO, HA KOTOPOI MPOBOIUTCS OIpoc?

1) He Hy»>HO HUYero KOppEeKTUPOBATh, PE3YJIbTAThl Oy IyT JOCTOBEPHbIE

2) Jlns nOCTOBEPHOCTH DPE3YJIBTaTOB HEOOXOAMMO MOIKIIOYUTH K ONPOCY CTYACHTOB U3
JIpYrux ropoJos 1 By30B Poccuu

3) Jlnst 1OCTOBEPHOCTH PE3yJIbTaTOB HEOOXOIMMO OIPALLIMBAThH BCE ClIoN HaceneHus Poccun,
UCTIOJIB3YIOLINE MOOMIIbHOE MPUIIOKEHHUE OaHKa.

Uem oTnu4aercs CTOXAaCTUYECKUN TPaJUEHTHBIH CIIyCK OT OOBIYHOTO TI'PaJHUEHTHOTO
cmycka?



1) Ucnionb3yercs ciydaifHbli BBIOOD 11ara rpaJUeHTHOTO CITyCKa

2) IlpocmarpuBaercs BbIOOpKAa B CIIy4allHOM TOpsAKEe, dYalle OOHOBISETCS BEKTOP
I1apaMeTpoB

3) BriOupaercs kaxaas n-s To4Ka (HaCTpauBaeMbli MapaMeTp) ciydaifHbIM 00pa3oM, 4TOOBI
HE 3aCTPEBATh B JIOKAJIBHBIX MUHUMYMAax

Hetipocemesvie mexnonocuu.

Heiiponnass ceTb, B KOTOPOM KaXIblii HEHUPOH B y3JI€ PEHIETKH CBS3aH TOJBKO C
OmKalIInMU HeHpOHAMHU, Ha3bIBACTCSL:

1) CnabocBs3Hast HEWPOHHAs CETh,

2) lluknuveckasi HEMPOHHAS CETh,

3) MHorocnoiiHas HepOHHas CETb,

4) TlomHOCBsI3HAsT HEHPOHHAS CETh.

Kak Ha3bIBaeTcs HEHpOHHAS CETh, B KOTOPOHM €CTh XOTs Obl OJMH CJIOH, BBIXOHBIE CUTHAJIBI
€ KOTOPOI'0 MOCTYHAIOT Ha 3TOT € CJIOM WM HAa OAUH U3 MPEIbIAYIIHNX CIIOEB.

1) PexyppenTHas HeipoHHAs CETh,

2) HelipoHHas ceTb PsIMOTO paclpOCTPaHEHUS,

3) HeiipoHHas ceTb BCTPEUHOT0 pacpOCTPAHEHNUS,

4) PenupkyiiiuoHHasi HEHPOHHAS CETh.

OO0yueHre HEUPOHHOM CETH C YUUTENIeM IPe/Ioiaraet, 4ro:

1) st Ka)xa0ro BXOJHOTO BEKTOPa U3BECTEH TPEOYEeMbIN BBIXO/I,

2) B xauecTBe 00y4arOIMX IPUMEPOB UCIIOIB3YIOTCS TOJIBKO BXOIHbIC 3HAUCHHUS,

3) HeuzBecTHBI BBIXObI CETH, HO U3BECTHA KPUTHUYECKAs OLIEHKA MTPaBHIIBHOCTH CETH,

4) CymecTByeT 00yyarolas nporpamma.

Kak Ha3bIBaeTcs 31eMeHT (OpMalbHOTO HEHpOHA, MPeoOpa3yroImuil TeKyIee COCTOSHHE
HEWpPOHA B BRIXOAHOW CUTHAJ IO HEKOTOPOMY HEJTMHEHHOMY 3aKOHY?

1) Henunelinplit oneparop,

2) Cumaric,

3) Cymmarop,

4) Touka BeTBIECHHUS.

[‘pagreHTHBIM aNTOPUTMOM OOydYeHHsI HEMPOHHOW CETH, B XOJ€ KOTOPOTrO Beca HEHpPOHOB
KQKIOrO CJIOSl 9TOW CETH PEKYPCHBHO KOPPEKTUPYIOTCA C yY4E€TOM CHUTHAJIOB, IMOCTYNHBIIUX OT
HPEIBIAYIIETO CIIOS U OIIMOKH KaXX/10TO CJI0s, SIBIISETCS:

1) Anroputm o0yudeHusi ¢ 0OpaTHBIM PaCIpPOCTPAHEHUEM OLITHOKH,

2) Anroputm oOyuenusi Koxonena,

3) AnroputMm 00ydYeHUs IEpCeNTPOHa,

4) Anroputm o0yuenus Xonduiaa.

Ipunosicenuss Mmemo0ooe MawuHHO20 00YYeHUs.

[TpenmonoxumM, HEOOXOMMO pelIaTh 3aaady ONpeNeIeHUsT Ynucia Joneil Ha ¢oTtorpadum.
3agauy noJo0HOI0 posia BO3HUKAIOT, HAIIPUMED, C LIEIbI0 ONpPEAEICHHUs KOJIMYECTBAa OCETUTENeH
NOMeIIeHUsI B pa3Hoe Bpems. Kakoii kiacc MeToqoB sBsieTcs Haubosiee 3(pPeKTUBHBIM I STOH
3amaun?

1) CBepTouHbIe HEMPOHHBIE CETH

2) Pemaromiue nepeBbst

3) PexyppeHTHBIC HEHPOHHBIC CETH

Bribepure omnpenenenue repmuna Deep Learning.

1) Pa3znen mammHHOTO 00y4YeHUs, KOTOPBIH H3y4aeT MHOTOCIIOMHbBIC HEHPOHHBIE CETH

2) Pazgen MammMHHOTO OOy4YeHHs, K KOTOPOMY OTHOCSATCS aJrOPUTMBbI, OCHOBAHHBIE Ha
r;1y0OKOM MOHUMAaHUU MPEAMETHON 00JIacTH

3) Pazgen MammHHOrO OOy4eHHMs, KOTOpPbBI M3y4yaeT METOAbl KiIacCHU(PHUKAIMHU >KUBBIX
cymiecTB 1o (oTtorpadusm

Uro mpexacraBisier U3 cedst MeTron oOydeHHs 3a cyeT JaeMoHcTpanuu B Reinforcement
Learning B poGoToTexXHUKE?



1) OOGyueHue poOOTa HAa OCHOBE BHUACO3AMUCEH YEIOBEKAa, BEPHO BBIMOIHSIOIIECTO
TpeOyeMbIe MaHHITYJISITUH

2) OGydeHuss pobOTa Ha OCHOBE JEMOHCTpAalMU €My OOBEKTOB, AJISI KOTOPHIX Tpebyercs
MPOU3BOIUTH MAHUITYJISIIIUA

3) ObGyueHnue pobOTa HA OCHOBE JIEMOHCTpAIIMU JIPYTUX POOOTOB, PEIIAIOIINX PA3TUIHBIC
3a71auu

Kpamkue memoouueckue ykazanus

[TpoMeXyTOUHBIII TECT MPOBOAMTCS B SJIEKTPOHHOU (opMe BO BpeMsl MOCIEIHETO B
y4eOHOM TIepUOJe TMpaKTU4YecKoro 3aHsTus. Tect cocrout w3 20 TecToBBIX 3amaHuii. Ha
BBITIOJIHEHHE TecTa oTBoAUTCS 20 MUHYT. Bo BpeMst poBeieHus TecTa NCIIOIb30BaHUE JTIUTEPATYPhI
U ApyTrux UHGOPMAIMOHHBIX PECYPCOB JOMYCKAETCS TONBKO MO MPEABAPUTEIHHOMY COITACOBAHUIO
C TIPEToaBaTeIeM.

LlIxana oyenku
NeBamnst Ommcanue
19-20 TIpoueHT mpaBHIBHBIX OTBETOB OT 95% 10 100%
16-18 TIpoueHT mpaBuIbHBIX 0TBETOB OT 80 10 94%
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3 13-15 IlporueHT npaBUIbHBIX OTBETOB OT 65 10 79%
2 9-12  TIpoment mpaBuILHBIX OTBETOB OT 45 710 64%
1

0-8  IIpoueHT mpaBUIBHBIX OTBETOB MeHee 45%

5.3 Ilepeyennb TeM AOKJIAA0B, COOOIEHUIT

[Tpumepsl TeM AOKIATI0B

1. MeTo 161 MAaIIMHHOTO O0YYEHUS: METOJIbI PETPECCHH.

2. MeTo bl MaITMHHOTO O0YYEHHUs: METO bl KJIacCU(UKALIUH.

3. MeToapl MalIMHHOTO O0YYEHUs: METOIbI KIIACTEPU3AIIHH.

4. MHorocoiHbIe HEHPOHHBIE CETH.

5. IlpusioxkeHusi CBEpTOYHBIX HEHPOHHBIX CETEH.

6. ABroMmaTuueckas oOpabOTKa eCTECTBEHHOI'O SI3bIKa C WCIIOJIb30BAHUEM METO/IOB
MaIIuHHOTO 00yYeHUSI.

7. Meton Reinforcement Learning.

8. MeToapl MaIIMHHOTO O0YYEHUS B aBTOMOOMIILHOM MTPOMBIIIIJICHHOCTH.

9. MeTtoapl MallTuHHOTO O0YYEHHS B POOOTOTEXHHUKE.

10. IlepconanbHble yMHBIE ACCUCTEHTHI.

Kpamkue memoouueckue ykazanus

Jokman mpexactaBnsieT coboil myOnMyHOE COOOIIeHHe, Mpeanoaramllee pa3BepHyTOe
U3IIOKEHUE Ha OMpeJelieHHyro Temy. JIoKmag - 3TO BHJ CaMOCTOSITEIBHON pabOThI, KOTOPBII
crocoOcTByeT (POPMUPOBAHUIO Y CTYACHTOB HABBIKOB HCCIIEIOBATEIHCKON palOOTHI, paciupseT
MO3HABATENIbHBIE HHTEPECHI, MPUYUaeT KPUTHUECKU MBICITUTh.

[TonroroBka qokiaja npeAnoiaraeT CAeAyOIUe 3Tallbl:

1. Onpenenenue nenu goknana (MHGoOpMUpPoBaTh, OOBICHUTH, OOCYAUTH YTO-TO (MPOOIEMY,
pelieHne, CUTyaluIo U T.11.).

2. [lonGop ans gokiIaga HEOOXOAMMOT0 MaTepuaa U3 JUTEPaTyPHbIX HCTOYHHUKOB.

3. CocraBneHue IjaaHa JOKJIajga, pacrpeesieHue coOpaHHOro MaTepuana B HEOOXOIUMO
JIOTUYECKOU MOCJIEeI0BATENLHOCTH.

4. Kommno3uninonHoe opopMiIeHHE TOKIIaa B BUJIE AICKTPOHHON MTPE3CHTAIIUH.

[TocTpoeHue gokaga BKIOYAET TPU YACTH: BCTYIUICHHE, OCHOBHYIO YaCTh M 3aKII0UYECHHUE.

Berymienne comep:kuT: QOpMYIMPOBKY TEMBI JIOKIAAA; aKTyaIbHOCTh TEMBI, aHAJH3
JUTEPATYPHBIX UICTOYHUKOB (PEKOMEH IyeTCsl HCIIOJIb30BaTh JaHHbIE 3a TocaeaHue 3-5 JeT).

OCHOBHasl 4aCThb COCTOMT M3 HECKOJbKHX Pa3JejOB, MOCTENEHHO PACKPBIBAIOIINX TEMY.
Ecim HeoOXomumo, uisi OOOCHOBAaHUSI TEMBI HCIIOJIB3YETCS CChUIKA HA HMCTOYHHKH C
JI0Ka3aTeNbCTBAMM, B3ATHIMH W3 JIUTEPATyphl (LUTUPOBAHHWE aBTOPOB, ykazaHue uudp, (axtos,
ompenenenuit). W3nokeHne Marepuana JIOJDKHO  OBITh  CBSI3HBIM,  IOCIIEJIOBATEIHHBIM,
nokazaTelbHbIM.  Croco0  M3JIOXKEHWs MaTepuajia Uil BBICTYIUICHHS  JOJDKEH HOCHTH



KOHCIIEKTUBHBIW UJIA TE3UCHBIN XapakTep.

B 3aximroueHun MOABOASTCS WTOTH, (OPMYIUPYIOTCS TJIaBHBIE BBIBOJBI, MOTYEPKUBACTCS
3HaU€HHWE PACCMOTPEHHOW MpoOJeMbl, TMpeajaraloTcs cambleé BaKHbIE  IPAKTHUYECKHE
PEKOMEH/IallUH.

O0Bem TekcTa OKIaAa T0KEH ObITh PACCUMTAH HAa MPOU3HECEHHE JT0KIaaa B TedeHue 7-10
MUHYT.

HlIxana oyenku
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CTyZAeHT MOITHO PACKPBIBAET TEMY IOKJIA/a, BIaJeeT TEPMUHONIOTHIECKHM aIllapaToM, JIOTHIHO U MOCIE0BATEIbHO U3JIaracT
MaTepHall, MOXKET 000CHOBATh CBOH CY)KACHHSI, IPUMEHHUTH 3HAHUS Ha IIPAKTUKE, IPUBECTH HEOOXOIMMbIE IPHMEPBI HE TOJIBKO
n3 yueOHHKa, HO M CaMOCTOSTEIBHO CHOPMYIHPOBAHHEIE.
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1 CTy}lQHT IIOJIHO pAaCKpPBIBACT TEMY JAOKIa/1a, 'PAMOTHO UCIOJIB3YET TEPMHUHOJIOTUYCCKUHU allrapar, JJIOruH4IHO U IOCJIE0BATEIIbHO
4~ wuznaraet Marepuall, MOXKET 000CHOBATh CBOU CYXICHUs, IIPUBECTU H€06XOZ[I/IMI>IG MPUMEPLI HE TOJIBKO U3 y‘Ie6HI/IKa, HO U caMO

1 CTOATCIIBPHO C(i)OpMyHPIpOBaHHLIe, HO A0IyCKAac€T OAHY-ABEC HECTOYHOCTH B OTBETEC.

5

CTyIeHT pacKpbIBaeT TeMy JOKJaja, 0OHapy KUBAeT 3HaHUE U IOHMMaHHe OCHOBHBIX MOJI0KEHUH JaHHOH TE€MbI, HO U3JIaraeT M
aTepuai HeMoJIHO U JIOMYCKAeT HETOYHOCTH B ONPEICIICHUN TTOHITHI WK (POPMYITUPOBKE BBIBOJIOB; HE YMEET JOCTATOYHO IITy0
OKO H JJOKa3aTeJIbHO 000CHOBATh CBOM CY)KICHHUS M IPUBECTH CBOHM IPUMEPHI, U3JIaraeT MaTepHall HEMOCIeI0BaTeIbHO, HEI0CTa
TOYHO CBOOOJIHO BJIaIEET MOHOJIOTHYECKOH PEUBIO.

0

CTyIeHT HeriTyOoKO pacKphbIBaeT TeMy, OOHAPYKUBAET He3HAHUE OOJIBIIECH YaCTH COOTBETCTBYIOIIEr0 BOIPOCA, JAOIMYCKaeT
2~ om0k B (OPMYIIMPOBKE ONPEIETICHIH 1 BBIBOJOB, HCKKAFOIIHNE UX CMBICI, OECIIOPSIOYHO M HEYBEPEHHO U3JIaraer
5 MaTepHall, He yMEeT 1aBaTh apryMEHTHPOBAHHbIE OTBETEI, JOMYCKACT CCPBE3HbIE OLIMOKH B COAEPIKAHUN OTBETA.
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