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

[lenpt0o  OCBOEHWS  AUCHUIUIMHBI  «MeETONbI  MAIIMHHOTO  OOyYeHWs»  SIBJISFOTCS
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;

— OBJIaJICHUE CTYACHTAMH HaBBIKAMU PAa0OThI C PA3IMYHBIMH METOJIAMHU TOCTPOEHUS
aITOPUTMOB, CITOCOOHBIX 00yYaThCS;

— TIONTyYeHHUE MPAKTUIECKUX HABBIKOB pean3allii METOA0B MAIIMHHOTO O0yYeHUS;

— CO3/aHW€ OCHOBBI I JAJBHEWUIIEro TO3TAMHOTO (OPMHUPOBAHMS KOMIIETCHITUH,
COCTaBIISIOIIUE KOTOPBIX MIEPEUNCIICHBI U OMUCaHbI B paboueil mporpaMmMe AUCHUTUIHHBL.

[TnaaupyeMbIMU pe3ylbTaTaMu OOydYeHUs! MO JUCHUIUIMHE (MOMIYIIO), SBISIOTCS 3HAHMS,
yMeHUsI, HaBBIKH. [lepedeHp IIIaHMPYEeMbIX Pe3yJabTaToB OOy4YEeHHS MO JUCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHMsS 00pa30BaTENbHOM IMpOrpamMMmsl,
npeJjcTaBieH B Tabnuue 1.

Tabnuna 1 — Komnerenmuu, popmupyemblie B pe3yiabTaTe U3y4eHUS TUCIUIUTUHBL (MOJTYJIS)

Kon u Pesynbrarel 00y4ueHws 10 JUCIUTUTAHE
Hassanue Konn dopmMyupoBKa
OIIOII BO, | ¢bopmynupoBka WHMUKATOpa Kon
COKpAIICHHOE KOMITIETCHIINH AOCTIRCHHA pe3yinb dopmynupoBKa pe3yibraTa
KOMITETEHIIUU
TaTa
01.03.04 IIKB-3 : I[IKB-3.1x : P10 3naHue | TpeOoBaHHI K pa3paboTke Koaa
«Ipuxnagnas | Cnocoben Hcnons3yer u “H(POPMALIMOHHBIX CUCTEM U 0a3
MaTeMaTHKa» | OCYLIECTBISTH | COBEPLIEHCTBYET JAHHBIX HH(POPMALMOHHBIX CHCTEM
(b-IIM) coop, METO/IbI, MOJEIIH, Ha OCHOBE ITPUHIIUIIOB MalIHHHOTO
00paboTKy 1 AITOPUTMBI, 00yJeHHs
aHaJINu3 TEXHOJIOTUH H P11 VYmenue | pa3zpabaTeiBaTh HH(MOPMAIMOHHBIE
({ed)i811170¢ WHCTPYMEHTAJIEHEIC CHCTEMBI U 0a3bl TaHHBIX
JTAHHBIX CpPEeACTBA AT MHPOPMAIMOHHBIX CUCTEM JUIS
paboTsI € METOJI0B MAIIMHHOTO 00YYeHHS
GosbmMu P12 | Hasbik | pa3paboTku IpoToTHIIA
[aHHBIMH “H(POPMALIMOHHON CHCTEMBI U €€

0a3bl JaHHBIX C TPUMEHEHUEM
METOJIOB MAIIMHHOTO 00yYCHHUS
P17 3HaHue | crmocoOoB cOOPKU MPOrPaMMHBIX
MOJyJiel U KOMIIOHEHT aIrOPUTMOB
MAaIIMHHOTO 00yYeHHUS B
IIPOTPaMMHBIH IIPOIYKT

P8 YMenue | cobupaTh mporpaMMHBIE MOIYIH H
KOMITOHEHTHI MAaIIIMHHOTO
00y4eHHS B €JUHBII IPOTrPaMMHBII
MIPOAYKT, OCYIIECTBIISITH OTIAAKY H
TECTHPOBAaHHE MPOTPAMMHOTO
IPOAYKTa

P19 HaBpix | mporpamMmMupoBaHus NPOrpaMMHBIX
MOJyJIel Ha COBPEMEHHBIX S3bIKaX
IIPOTrPaMMHUPOBAHHUS MaITHHOTO
00y4eHHs, COOPKH IPOrPaMMHBIX
MOJAYJEeH U KOMIIOHEHT B
NIPOrpaMMHBIN IPOIYKT,
OCYILECTBISTH OTIAJAKY
COOpaHHOTO MPOrPAMMHOTO

POIYKTA

I[IKB-3.3k : PJI1 3HaHHE | MeTOIOB, MOZEINICH, AITOPUTMOB,
IIpoBogut TEXHOJIOTHI U HHCTPYMEHTATBHBIX
aHAJINTUYECKHE CPEJCTB MAIIUHHOTO OOYYCHHSI

HUCCIICAOBAHUA B




COOTBETCTBHH C P12 VYMenue | ucnonb30BaTh METOJBI, MOJICIH,
COIIACOBAHHBIMU AITOPUTMBI, TEXHOJIOTUH U
TpeOOBAHUAMH MHCTPYMEHTAJIbHBIE CPEACTBA
MAaIIMHHOTO O0YYEHUs sl pabOThI
¢ OONBIITUMHY JAHHBIMHA

Pa3 HaBeik | nmporpaMmupoBaHust METOJIOB,
MoJIeNeH, arOPUTMOB MallIMHHOTO
00y4YeHHS C HCIIOIH30BAHUEM
COBPEMEHHBIX TEXHOJOTHH U
HMHCTPYMEHTAJIbHBIX CPEACTB

P4 3nanue | TpeOoBaHMIA K MIPOBEICHHIO
AQHAJIUTUYECKUX MCCIEOBAHUM ISt
cOopa, 00pabOTKH U aHAIH3a
OOJBIINX TaHHBIX METOIaMHU
MaIIMHHOTO O0YYICHUS

Pas VYMeHue | IpoBOAMTH aHATUTUYECKUE
HCCIIeI0BaHuS 10 cOopy,
00paboTke 1 aHANMN3y OOJBIINX
JAHHBIX METOJIaMH MAIIMHHOTO
o0yueHus

PJ16 HaBbik | mpoBeneHHUs aHATUTUUYECKUX
UCCIIeIOBaHUH JUISl peLIeHHUs
IPAaKTUYECKUX 3a7jad METOaMU
MAaIIMHHOTO 00YYICHUS

2 MecTo aucuuniannbl (MoayJsi) B crpykrype OITIOII

Hucturnnuna «MeToabl MallMHHOTO OOY4YEeHHs» OTHOCHUTCS K YacTH ydeOHOro IUIaHa,
dbopmupyeMolt ydacTHUKaMu 00pa30BaTeIbHBIX OTHOIIICHUM.

3. O0beM AUCHUNIMHBI (MOIYJISA)

OO0beM JUCHUIUIMHBI (MOIY/sl) B 3a4eTHBIX E€IWHHUIIAX C YKa3aHUEM KOJIHMYECTBa
aKaJeMHUYECKMX 4YacoB, BBIJEICHHBIX Ha KOHTaKTHYIO paboTy c oOydarommumucsa (10 BHUIAM
y4eOHBIX 3aHATHII) M Ha CAMOCTOSITENIbHYIO PadoTy, IpUBeeH B Tabnuie 2.

Tabmuma 2 — O0miast TPy 10€MKOCTh JUCITUTITMHBI

Tpyno- OOBeM KOHTAaKTHOH paboThI (Jac)
Cemectp | EMKOCTB
Haspanne E)D60 p!::j—l Hacrs, H(JI(:I)ddI)(O)C AyputopHas Bueaynu- CPC T;Pel‘éf‘
OI1OIT BO Y viI 3 (D(};p YAHTOp TOpHast
HpA > (3.E) Bcero Tauuu
0300)
JIeK. MpakK. 1a6. A KCP
01.03.04
IMpuknaanas 000 F1.B 5 3 55 18 36 0 1 0 53 3
MaTeMaTHKa

4 CTpyKTypa U co/iepkaHue IMCUUILTHHBI (MOTYJIsA)

4.1 Ctpyktypa tucuuIuiansl (Moayas) aiasa O®O

Tematnueckuii 1IaH, OTPAXKAIOIMINUN COJEPKaHUE AUCITUTUTHHBI (IEpEeYeHb Pa3/IeJIOB U TEM),
CTPYKTYpPUPOBAHHOE MO BUIAM Yy4eOHBIX 3aHATHUH C yKa3aHHEM HX OObEMOB B COOTBETCTBUH C
y4eOHBIM IIJIaHOM, MpUBeaeH B Tabnuue 3.1

Tabnuna 3.1 — Pa3nensl qucturuivHbel (MOIyNsi), BUABI Y4EOHOH NEATENbHOCTH U (HOPMBI
TeKyln1ero KouTpoas it OPO

Kon pe- Koi1-Bo yacoB, 0TBeJIcHHOE Ha @
opMa
Ne Ha3zpanue TeMbl 3yJbTaTa
4 Jlex IMpakt JIab CpPC TEKYIIETr0 KOHTPOJIS
o0y4eHus




3aIIMTa OTYETA 110
OCHOBHbIe IIOHATUA MPAKTUYCCKOM
1 P12, P/I3 2 2 0 3 P Y
MAIIMHHOTO 00YUYCHUSI 3aHATHIO, OTBETHI Ha
TEOPETHIECKUE BOMPOCHI
3aIIMTa OTYETA 110
MeToapl MalIMHHOM MPaKTHIECKOM
2 P12, P13 4 6 0 10 P Y
perpeccun 3QHATHIO, OTBETHI Ha
TEOPETUIECKHE BOTIPOCHI
3aIUTa OTYETA TI0
MeToapl MaIIMHHOMN MPaKTHIECKOM
3 P12, P13 6 4 0 8 P Y
KJ'laCCI/I(bI/lKaL[I/II/l 3aHATHUIO, OTBECTHI HA
TEOPETHIECKHE BOTIPOCHI
3aI0MTa OTYETA 110
HeiipoceTeBbie MPaKTHIECKOM
4 p PJI1, P13 4 14 0 14 p y
TEXHOJIOTHU 3aHATHIO, OTBETHI HA
TEOPETUYECKHE BOTIPOCHI
3alUTa OTYETA 10
IpunoxeHns METOIOB MIPAKTHYECKOM
5P P/I1, PII3 2 10 0 18 P Y
MaIIHHHOTO 00y YeHUSI 3aHATHIO, OTBETHI HA
TEOPETUYECKHE BOIPOCHI
HToro mo Tadaume 18 36 0 53

4.2 Copeprxxanue pa3iesoB M TeM JUCUMILVIMHBI (Moayas) aiast ODO

Tema I Ocnognvie nOHAMUSL MAUUHHO2O 0OVHEHUsL.

Conepkanne Tembl: CHCTEMBI HCKYCCTBEHHOTO UHTEIUIEKTa. CBsI3b MAIIMHHOTO OOY4YEeHHS C
CHCTEMaMH HWCKYCCTBEHHOTO WHTeJUIekTa. OCHOBHBIE MOJENH MaluHHOTO 0oO0ydeHms. Co3maHue
oOyuartoreii BbIOOpKH. Tumsl BeIOOpOK. [lepeoOydenue. Pemaromue nepeBbs.

®opMBl W METOABI TPOBEICHUS 3aHATHA TO TeMe, MNPUMEHsIEMbIe OOpa30BaTEIbHBIC
TEXHOJIOTHH: JIEKIUS, TPAKTUYECKOE 3aHSATHE.

Buapl caMOCTOSATENbHONW MOATOTOBKH CTYIEHTOB IO TEME: MOArOTOBKAa OTYETOB IO KEWC-
3a7a4aM, MOArOTOBKA K BRICTYIUICHHUIO C JIOKJIAIOM, IMOJTOTOBKA K TPOMEXKYTOUYHOM aTTECTAIIUH.

Tema 2 Memoowl mawunHol pecpeccuu.

Conepxanue Temsbr: [Tonstue perpeccun. Jluneiinas perpeccust. Jloructuieckas perpeccusi.
Ob6o6maromast  crocodHocTh MammHHOrO o0yuyeHus. Kpocc-Banmmpanus. AHcamOnb Mopesei
MaIIuHHOTO 00yYeHUSI.

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

Buapl caMOCTOSITETbHON MOATOTOBKH CTYIEHTOB IO TEME: IMOATOTOBKA OTYETOB IO KEWHc-
3ajjauaMm, MOJIrOTOBKA K BBICTYIUICHHIO C JOKJIAJIOM, IOJrOTOBKA K IPOMEKYTOUHON aTTeCTallUH.

Tema 3 Memoovl mawunHoU Kiaccuguxayuu.

Conmepxxanne T1embl: Cognepxanue Tembl: Ilonstne  knaccupukammu.  OmuOKu
kinaccudukaropa. Jlormdeckue Metonsl Kiaaccupukanuu. MeToa TpagueHTHOTO OyCTHHTA.
MHoroxksaccoBasi KiiacCH(pHKAIIHS.

@opMBI M METOJBl TPOBEACHUS 3aHATUH 1O TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKITHS, TPAKTUICCKOE 3aHSTHE.

Buasl camocTosTeNnbHON MOATOTOBKU CTYAEHTOB IO T€Me: MOATOTOBKA OTYETOB MO Keiic-
3aj1auaMm, MOJIrOTOBKA K BBICTYIUICHHIO C JOKJIAIOM, TIOJrOTOBKA K IPOMEKYTOUYHOU aTTEeCTAIINH.

Tema 4 Hetipocemegvle mexnHono2uu.

Copnepxanne Tembl: OnHOCIONHBIE HEWpPOHHBIE ceTH. Mojenb HeWpoHa. ApPXUTEKTYpPHI
HeHpoHHBIX ceTeil. OcHOBBI IIyOOKOro oOydeHus. MHorocnoiiHble HeilpoHHble ceTu. CBEpTKa.
CBépTOouHbIE HEPOHHBIE CETH. PEKyppEeHTHBIE HEHPOHHBIE CETH.

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



Buapl caMOCTOSATENBbHONM MOATOTOBKH CTYIEHTOB IO TEME: MOArOTOBKAa OTYETOB IO KEWC-
3aJa4aM, MOArOTOBKA K BBICTYIUICHHUIO C IOKJIAIOM, IMOJTOTOBKA K MTPOMEXKYTOUYHOM aTTECTAIIUH.

Tema 5 Ipunosicenus Memooo8 MAWUHHO20 00YUEHUS.

Copepxanue Tembl: Temarnueckoe MOJAETUPOBAHHE C HCIOJIb30BAaHUEM METOJIOB
MalIMHHOTO OOy4YeHUs: BBIABIEHUE TPEHIOB B JAaHHBIX, MOUCK HH(POpPMAINK, aHAIU3
WH(GOPMAIIMOHHBIX ITOTOKOB, aHAIW3 OMOMH(GOPMAIMOHHBIX NTaHHBIX, PYOpHKAIUS JTOKyMEHTOB.
Meton Reinforcement Learning. [IpunoskeHus KCIONBb30BaHUS METOAOB MAIIMHHOTO OOy4YeHUS:
METOJIbl MAIIMHHOTO O0ydYeHHUsI B aBTOMOOWJILHOW MPOMBIIUICHHOCTH, aBTOMOOWIN C CUCTEMaMH
aBTOMMIJIOTA, POOOTOTEXHUKA, IEPCOHAJILHBIE YMHBIC ACCUCTEHTHI.

@opMBl U METOABI TPOBEACHHS 3aHATHI 1O TeMe, MNpPUMEHseMble O0pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKIUS, TPAKTUYECKOE 3aHSITHE.

Bunel caMocTosTENIbHON MOATOTOBKH CTYIAEHTOB IO TeME: MOATOTOBKA OTYETOB IO KeHc-
3a/layaM, OJAITOTOBKA K BBICTYIUICHHIO C JIOKJIaJIOM, OJTOTOBKA K TPOMEKYTOUHOMN aTTeCTal|H.

5 MeTonnueckue yKka3zanus Ajs 00y4alomuxcs M0 M3YYEeHHI0 M peau3alii JUCHUTLIUHBI
(MmomxyJin)

5.1 Meroauueckne peKOMeHIAUMH OOyYAIIMMCH M0 HU3YYEHUI0 [IMCUUIUIMHBI W 10
ofecrneyeHn0 CaMOoCTOsITeIbHOI padoThI

Bo Bpems camocTosTenbHON NpopaOOTKH JIEKIIMOHHOTO Marepualia 0co0oe BHHMAaHHE
CIIelyeT YIeISITh BO3ZHHUKIINM BOMPOCAM, HEMOHSATHBIM TEPMHHAM, CIIOPHBIM TOYKaM 3peHus. B
ciydae He0OXOAMMOCTH 00paIaThCs K MPernoaBaTesio 3a KOHCyabTanuend. CTyJIeHT T0HKeH YeTKO
YSICHUTB, YTO UMEHHO C JIGKIIMM HAYWHAETCS €ro MOJArOTOBKA K MPAKTUYECKOMY 3aHATHIO. BmecTe ¢
TEM, JICKIUS JIMIIb OPTraHU3yeT MBICIUTEIbHYIO ACSITeNbHOCTh, HO HE obecreumBacT mTyOuHY
YCBOEHHUS IPOTPAMMHOI0 MaTepuaia.

[Ipu moAroToBKe K MPaKTHUECKOMY 3aHITHIO 0CO00€ BHUMaHHE HEOOXO0IUMO OOpaTHTh Ha
COJICp’)KaHWE OCHOBHBIX IIOJIOXKCHHI W BBIBOJOB, OOBSCHEHWE SBICHUA W (PAKTOB, YsSCHCHUE
MPAKTHYECKOTO TMPWIOKEHHUS paccMaTpUBAEMBbIX TEOPETHUECKHUX BOMPOCOB. B mporecce 3toit
paboTBl  CTYIEHT [IOJDKEH CTPEMHTBCS TOHSITh W 3allOMHHUTH OCHOBHBIC  TOJIOKEHUS
paccMaTpuBaeMoOro MaTepuayia, TpPHUMEpbI, TMOSCHAIONIME €ero, a TakkKe pa3o0paTbcs B
WLTIOCTPAaTUBHOM MaTepuaie. B mporiecce moAroToBKY K MPaKTUYECKOMY 3aHITHIO PEKOMEH Ty eTCs
B3aUMHOE OOCYXJCHHE MaTepHualia, BO BpeMsl KOTOPOrO 3aKpEIUISIOTCS 3HaHUS, a TaKKe
npuoOpeTaeTcs MPaKkTUKa B U3JI0)KEHUU U Pa3bICHEHUHU MOJYyYEHHBIX 3HAHUM.

[Tpu BBITIONHEHUU 3aJaHU HEOOXOIMMO MCIOIB30BaTh TEOPETHUECKUN MaTepual, 1enaTh
CCBUTKA Ha COOTBETCTBYIOIIHE TEOPEMBI, CBOWCTBa, (Gopmynsl m np. PemreHue BHITOTHSICTCS
MOJIPOOHO U COJIEPKUT HEOOXOANMBIE TTOSCHUTEIbHBIE CCHUTKH.

CamocTosiTenpHast paboTa TakKe BKIIOYAET paboTy HAa MPAKTUYECKUX 3aHATUSAX, BO BPEMS
npUMEeHEeHUs «MeTo/1a KOOTepaTHBHOTO OOYUYCHHS» CTYICHTHI pab0Tal0T B MaJIbIX Tpymmax (3 — 4
4ell.) HaJl 33IaHUSMHU, B TIPOIIECCE BBIMOJHEHUS KOTOPBIX OHH MOTYT COBEIIATHCS APYT C IPYroM, a
Tak)Ke 00pamaThCs 3a TOMOIMIBIO K TIPETI01aBaTelIio.

[Ipyn HEOOXOAMMOCTH ClemyeT oOpamaTbes 3a KOHCYJbTalMe K npenoaaBatento. [lepen
KOHCYJIbTaIMel, He0OX0IUMO XOPOIIIO MPOyMaTh BOMPOCKI, KOTOPBIE TPEOYIOT pa3bsICHEHUSI.

OO01mue TpeOOBAHUS M KPUTEPUH OLIEHKH MPAKTHYECKUX PadoT:

TpeOoBanusi K 000py10BaHUIO: TUCTPUOYTUB s3bIKa TporpammupoBaHusi Python maker
Anaconda.

PexoMeHIalMM MO BBINMOJHEHUK): TIPH BBITIOJHEHUH PaOOTHI CIIEIyHTE MpaBHIIaM, O
KOTOpBIX BaM pacckaszan mpemnojaBaTellb BX0/€ MPAKTUYECKOM pabOTHI.

Kpurepun oneHkn:

Eannl Kpurepuu oneHku




0 PaGora He BbIIOJIHEHA.

Paborta BbImonHeHa MOMHOCTHIO. CTYNEHT HE BIAAEET TEOPETUYECKUM U
[IPAKTUUYECKUM MaTepuajioM, JOIycKas rpyOble OIINOKHU, UCIIBITHIBACT 3aTPYIHEHHS
B bopmynupoBKe COOCTBEHHBIX CY)XJICHMH, HECIIOCOOEH OTBETUTh  Ha
ITOTIOJTHUTEIbHBIE BOIPOCHI.

2 PaGota  BbImoJHEHA MONHOCTBIO. CTYAEHT BIAZCET TEOPETUUYECKUM U
[PAKTUYECKUM MaTepuajioM Ha MUHHUMAaJIbHO JOMYCTMMOM YpPOBHE, OTCYTCTBYIOT
OIIMOKK TIpU ONHMCAHWU TEOPHUH, UCTIBITHIBACT 3aTPyOHEHHUS B (POPMYIUPOBKE
COOCTBEHHBIX ~ OOOCHOBAHHBIX M apIyYMEHTUPOBAHHBIX CYXJICHHUH, JOmycKas
HE3HAYNTENbHbIE OIUOKH Ha JIONOJHUTENbHbBIE BOIIPOCHI.

3 PaGora  BbImonHEeHA MOMHOCTRIO. CTYOEHT BIAAEET TEOPETHUYECKUM U
MPAKTUYECKUM MaTepPHAIOM, OTCYTCTBYIOT OIIMOKH, (HOPMYIUPYET COOCTBEHHBIE,
CaMOCTOsITeNIbHbIE, 000CHOBAHHBIE, APTYMEHTHUPOBAHHBIC CY)KIIEHUS, MIPEIICTaBISICT
[OJIHBIC U PA3BEPHYTHIC OTBETHI HA IOMOJHUTEIBHBIC BOPOCHI.

Conep:xkaHue oT4YeTa MO NPaKTHYecKOil padore: Kk pabore mpukperusiercs (ain c
HOJPOOHBIM OTYETOM, IJI€ OIMCAHBI 3Tanbl pa0OThI IIPU BBINOJIHEHUH paboOTh! B porpamme. OTyer
odopmisiercs B cooTBeTcTBUU ¢ TpeboBaHusmu yHuepcurera CTO 1.005.2015. CrpykrypHBIMU
AIIEMEHTAaMU OTYETa SABJSAIOTCSA: TUTYIBHBIN JIMCT; COJAEP’KAHUE; OCHOBHAS 4YacCTh; 3aKIIIOUYECHUE;
CIMCOK MCIIOJIb30BaHHBIX HCTOYHUKOB.

1. IlpakTnyeckas padora Nel «MamunHoe o0yyenue. Pemaromue nepeBbs»

Hean: Mcnonb3oBanue pemarommx AEPEBbEB sl NTPAKTHUYECKUX 3a7ad.

Ilnanupyembie pe3yiabrarbl O00y4eHHMsI B  COOTBETCTBMM C  KOMIIETCHLMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] k taHHOM nHCIUIIIIMHE

Conep:kaHue MNPaKTH4YeCKOl PpadoThl: peEHiaroilee JIepeBO, HHTEPIPETUPYEMOCTh
pelaronero aepesa, anTupoa-cucrema.

2. lMpakTuyeckas padora Ne2 «MamunHoe o0yueHue. JInneilinbie MoaeTm»

Hean: M3ydyenue nuHeHOM perpeccum.

Ilnanupyembie pe3yiabrarbl O00y4eHHsI B  COOTBETCTBMM C  KOMIIETECHILIMSIMH,
COCTaBJISIIOIIIAE KOTOPBIX NepeuucieHbl u onucanbl B PI1/] k taHHOW nHCIUIIIIMHE

Conep:xanue mnNpaKkTHYecKOH PpaldoThI: 3a7ada pErpeccuy, peaau3alus Ha S3bIKE
nporpamMMmupoBanus Python nuneliHol perpeccun.

3. llpakTnueckasi padora Ne3 «MamnHHoe o0yyeHue. Jlorucruyeckasi perpeccus

Hean: M3ydeHue 10rMCTUYECKON PETPECCUH.

I[Inanupyemsble pe3yabrarbl O0y4eHMs B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJIAIOIIME KOTOPBIX NepeuncieHsbl U onucansl B PI1] k naHHOM IucuuiuinHe

Conep:kaHue NpaKkTHYeCKOH padoThI: peanu3anus Ha s3bIKe mporpamMmupoBanus Python
JIOTUCTHYECKON PETPECCHUM.

4. IlpakTnyeckas padora Ne4 «3agaya perpeccum»

Hean: N3ydyenue 3agaum perpeccum.

[Inanupyemble pe3yabraTbl OO0y4eHMS B  COOTBETCTBUM C  KOMIIETEHIUSIMHU,
COCTaBIISIFOIIUE KOTOPBIX MepeurcieHbl U onucansl B PIT/] k naHHO#M nuciuruiize

CopnepxxaHue nNpaKkTHYecKoll padorwbl: o0JacTM NPUMEHEHHs 3aJad  PEerpeccui,
nepeoOyuenue, OO00IIaromas CrmocoOHOCTh MATMHHOTO OOYyYEHHMs, KpOCC-Baauaalus, aHcaMmOIIb
MoOJIeJIel MaITMHHOTO 00YyYeHHUS, IEPCOHATU3UPOBAHHBIC TIPEIOKEHISI HA OCHOBE TPAH3aKITUH.

5 .Ilpaktuyeckass padora NeS «MammnHHoe oOydeHue. Jlorudeckue MeTOIbI
KJIaccupuranum»

Hesn: M3y4yeHne TOTUCTUYECKIX METOI0B KITACCU(PHUKAIIHH.



Ilnanupyemsble  pe3yabrarbl  O0y4eHMs B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuyucieHbl u onucanbl B PI1/] k taHHOW nHCIUIIIIMHE

Conep:kanue mpakTH4yeckoii padoThl: peliaromiee aepeBo, ciydaiiHblii jec (Random
Forest), MeTonsl rpagueHTHOro OyCTHHra, peaju3alus Ha s3bIKe NporpammupoBanus Python
JIOTHCTUYECKHUX METOJI0B KJIaCCU(PUKALINU.

6. IlpakTuyeckas padora Ne6 «IlocTpoenne meTona pemieHHsi METOAOM I'PAJIMEHTHOIO
OyCTHHT 2>

Hean: Mcnonp3oBanue MammHHOTO OOy4YeHMS Ui PELISHUS 3a/Jadyd M3 O0JIacTH aHalu3a
JAHHBIX.

Ilnanupyemsbie pe3yiabrartbl 00y4eHHsI B  COOTBETCTBHM C  KOMIICTCHIIMSIMH,
COCTaBIISIIOIIUE KOTOPBIX MepeuncieHbl U onucansl B PI1/] k naHHO# nuciuruiize

ConepxaHue MPaKTHYeCKOW PadOThI: M3YYCHHE 3aJa4d M3 OOJIAaCTH aHAIM3a JAHHBIX,
merpuka AUC ROC, ROC-kpuBas, MeToa T'paJHCHTHOTO OyCTHHTA, HOBBIC INPU3HAKU, THIIBI
tpan3akuui, MCC-koapbl, BU3yanu3aius JaHHBIX.

7. llpakTuyeckas padora Ne7 «OmaHocI0liHbIE HEHPOHHBIE CETH

Hean: M3yyenne oqHOCIOMHBIX HEUPOHHBIX CETEH.

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

Copepxxanue NpaKkTHYeCKOd padOThHI: IPOCTEHIINN NPUMEP OJHOCIONHOW HEHpOHHOU
CeTH, apXUTEKTYpbl HEHPOHHBIX CEeTeH, peanu3alus Ha s3bIke NporpamMMmupoBaHus Python
OJHOCJIOMHOW HEHPOHHOM CETH.

8. IIpakTyeckas padora Ne§ «OcHOBBI Ii1y00KOro o0y4enusi. Moaesb HeiipoHa»

Heab: M3yueHne ocHOB IiTyOOKOTro 00yueHusl.

IInanupyemsble  pesyabrarbl O0y4eHMS B  COOTBETCTBUM C  KOMIIETEHUUSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] x naHHOM nucuuIuivae

Copepxxanue npakTuyeckoi padorbl: OCHOBBI NIyOOKOro OOy4eHHs, THIIBI HEWPOHHBIX
ceTel, MOJieNlb HepoHa, peanu3anus Ha si3blke nporpammupoBanus Python monenu Heifpona c
MOpPOTOBOM (YHKIMEH aKTHBAIMM, peaju3alus Ha s3bIKe MporpammupoBanusi Python monenn
HEHWpOHA C JJIOTUCTUYECKOU (DYHKITUEH aKTUBAIIIH.

9. IlpakTyeckas padora Ne9 «MHOroc/10iHbIe HEHPOHHBIE CETH»

Henn: M3yyeHrne MHOTOCIONHBIX HEUPOHHBIX CETEH.

IInanupyemsble  pesyabrarbl  OOy4eHMS B  COOTBETCTBUM C  KOMIIETEHUUSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuncieHbl U onucanbl B PII/] x taHHOM nucuuIuivHe

Copaepxxanue npakTudeckoii padorbl: 3HakoMcTBO ¢ ppeiimBopkoM PyTorch, peanuzanus
OJIHOTO HelipoHa U HelpoHHBIX ceTeit Ha PyTorch, peanuzaiius MHOTOCIONHOM HEWPOHHOM CeTH Ha
PyTorch.

10. IIpakTnueckasi padora Nel() « MHorok/jaccoBasi Kjiaccupuramusn)

Heas: M3yuyenue 3a1aun knaccuukanuu 0ObeKTOB 110 HECKOJIIBKUM KJlaccaM.

I[Inanupyemsble pe3yabrarbl O0y4eHMs B  COOTBETCTBUM C  KOMIIETEHIUSIMU,
COCTaBJIAIOIIME KOTOPBIX NepeuncieHbl U onucansl B PII/] k naHHOM nucuuiuinHe

Conep:xkanue mnpaxkTuyeckoii padorbl: OddexTuBHOE 00ydeHHE HEHPOHHBIX CETEH,
oOydyeHre Ha OOJIbIIMX BBIOOpPKax, MOAU(UKALNUN IPAJUECHTHOIO CITyCKa, IOMOTAIOIINE YCKOPUTD
o0y4eHne HEHPOHHBIX CETEH.

11. IIpakTnyeckas padora Nell «CBepTouHble HEl{POHHBIE CETH»

Hean: M3yyeHue cBEpTOUHBIX HEHPOHHBIX CETEH.

IInanupyemsble  pe3yabraTbl O0y4eHMs B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] k naHHOM nuCIUIIIIMHE

Conep:kanue nmpakTHyecko padorbi: Onepaiusi CBEpTKH, CBEPTOUYHBIA U MYJIUHT CJIOH,
orepalus CBEpPTKU U MyJIUHra, CBepTOUYHbIe HelipoHHbIe ceTn Ha PyTorch, dataset MNIST, Texnuka



Transfer Leaning, apXuTeKTypbl CBEPTOUYHBIX HEHPOHHBIX CETEH.

12. [IpakTnyeckas padora Nel2 «CBeprouHble HeiipoHHbIe ceTH. [Ipuiioxkenns»

Iean: N3ydyeHue cBEPTOUHBIX HEUPOHHBIX CETEN.

IInanupyemble pe3yabrarbl O0y4eHMsl B  COOTBETCTBUM C  KOMIIETEHIUSIMHU,
COCTaBJISIIOIIIME KOTOPBIX NepeuucieHbl u onucanbl B PI1/] k taHHOM nuCIUIIIIMHE

Conep:kaHue NpPaKTHYecKoi padoThl: oOyueHHE CBEpTOYHBIX HEHPOHHBIX ceTeil,
NPUJIOKEHUSI CBEPTOYHBIX HEHWPOHHBIX CeTeW: 3ajada Kiaccu(UKaluMM, 3ajada OIpeIeieHUs
HaMU4yusi OOBEKTOB HA CHUMKE U 3aj]auya CerMEeHTalluu N300pakeHUH.

13. IIpakTnyeckas padora Nel3 «PekyppeHTHbIe HelipOHHBIE CETH)

Henanb: M3ydyenne peKyppeHTHBIX HEHPOHHBIX CETEH.

Ilnanupyembie pe3yiabrarbl O00y4eHHMsI B  COOTBETCTBMM C  KOMIIETCHLMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] k taHHOM nHCIUITIIMHE

Conep:xxkanue mnpakTudeckoid padorbi: Forward pass, backward pass, mnpobaeMbl
WCIIOJIb30BAaHUsl PEKYPPEHTHBIX HEWPOHHBIX CETEH, apXUTEKTypa peKyppeHTHoro HeiipoHa-LSTM,
Gated Recurrent Unit, 1ByHanpaBieHHbIE peKypPPEHTHBIE HEHPOHHBIE CETH.

14. IlpakTnueckas padora Nel4 «Natural Language Processing»

Heab: ABTOomMaTHyeckass 00pabOTKa €CTECTBEHHOIO f3bIKAa C HCIOJIb30BAHHUEM METO/I0B
MaIIuHHOTO 00yYeHUSI.

Ilnanupyembie pe3yiabrarbl O00y4eHHsI B  COOTBETCTBMM C  KOMIIETCHLMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] x taHHOM nHCIUITIIMHE

Conep:xxkanue mnpakTudeckoid paGorbl: Natural Language Processing, mnepBuuHas
00paboTka TekcTa, U3BJIeUeHUE (PAKTOB, UCTOPHS BHEIPEHHUS METOAOB MAIIMHHOIO OOy4YeHHUs B
Google Translate.

1 5 .IlpakTnueckass padora NelS «MamuHHoe oO0y4eHHe: TeMaTHYeCKoOe
MO/IeJINPOBAHUE»

Heab: TemaTnueckoe MOJEIUPOBAHUE C UCTIOIB30BAHUEM METOA0B MAIIMHHOTO O0yYEHUSI.

Ilnanupyembie pe3yabrarbl O00y4eHHMsI B  COOTBETCTBMM C  KOMIIETCHLMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NIepeuucieHbl U onucanbl B PII/] k taHHOM nHCIUIIIMHE

Conep:xxaHue npakTuyeckoid padorbl: [IpuMeHeHHEe METOJOB MAIIMHHOTO OOYyYCHHS:
KaTeropusanus JOKYMEHTOB, KJIacCU(PHUKAIMA TOKYMEHTOB, aHHOTHPOBAHHUE IOKYMEHTOB, IOHCK
HUEpapXUYECKON CTPYKTYPBI.

1 6 .IlpakTnueckass padora Nel6 «MamuHHOe oO0y4eHHe: TeMaTHYeCKOe
MO/IeJINPOBAHUE»

Heab: TemaTnueckoe MOJEIUPOBAHUE C UCTIOIB30BAHUEM METOA0B MAITMHHOIO O0yYEHUSI.

Ilnanupyembie pe3yiabrarbl O00y4eHHMsI B  COOTBETCTBMM C  KOMIIETCHLMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NIepeuucieHbl U onucanbl B PII/] k taHHOM nHCIUIIIIMHE

Conep:xxanue npakTuyeckoid padorbl: [IpuMeHeHHEe METOJOB MAIIMHHOTO OOYyYCHHS:
BBISIBJICHHE TPEHIIOB B JAHHBIX, TOMCK MH(POpPMAINH, aHATH3 WH(GOPMAIMOHHBIX MMOTOKOB, aHAIH3
O01oMH(pOPMaLIMOHHBIX JAHHBIX, pyOpHKaIUs JOKYMEHTOB.

17. llpakTnueckasi padora Nel7 «Reinforcement Learning)

Heasn: N3yuenue merona Reinforcement Learning.

I[Inanupyemble pe3yabrarbl O0y4eHMsI B  COOTBETCTBUM C  KOMIIETEHIUSIMHU,
COCTAaBJISIOLIME KOTOPBIX MepeuncieHsl u onucansl B PIT/] k qanHOM nucuuniauze

Conep:xkaHue npakTH4ecKoii padoThbl: 3HakoMcTBO ¢ Reinforcement Learning u 6a30BbMu
ompeneNeHusIMHA, TpuMep Tmpoctermeir cpensl, OpenAi Gym, peanmu3anus Ha S3bIKE
nporpammupoBanus Python Reinforcement Learning.

18. IIpakTnueckas padora Nel8 «IIpunoxxeHnss MeT0J10B MAIIMHHOTO 00y4YeHHI»

Henab: M3ydyeHune nDpakTUYECKUX NPHIOKEHUS HCIOIb30BAHUS METOJIOB MAaIMHHOTO
00ydeHusl.

I[Inanupyemble pe3yabraTbl O0y4eHMSI B  COOTBETCTBUM C  KOMIIETEHIUSIMHU,
COCTAaBJISIOLIME KOTOPBIX MepeuncieHsl u onucansl B PIT/] k qanHOM qucuuniuze

CoaeprxaHue NpakTHYeCKOH padoThI: IPUIOKEHUS UCIIOJIB30BaHUs METO/I0B MAITMHHOTO
00ydYeHHUs: METOJIbI MAIIMHHOTO OOy4YeHHUS B aBTOMOOWJIBHOM MPOMBIIIJIEHHOCTH, aBTOMOOWIIN C



CUCTCMaMM aBTOIIMJIOTA, p06OTOTeXHI/IKa, NEpCOHAIBHBIC YMHBIC aCCUCTCHTHI.

5.2 OcoOeHHOCTH oOpraHu3amuu OOyYeHUS [JISl JUI[ ¢ OTPAHHYEHHBIMH BO3MO:KHOCTSIMU
310POBbSI U MHBAJIU/I0B

[Tpu HEeoOXx0MMOCTH 00YHAIOIIUMCS U3 YUCIIA JIULL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbSI U
MHBAJIUAOB (110 3asBJICHUIO 00YYaOLIErocs) NpeAocTaBiseTcs yueOHas HHPOpMaLus B TOCTYITHbIX
dopmax ¢ ydeToM UX UHIAWBUAYAIBHBIX ICUXO(QU3NIECKHX OCOOCHHOCTEH:

- JUIS JIUI] ¢ HApYIICHUSMHU 3pEHUs: B MeYaTHON (opMe YBETHYEHHBIM pudTom; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; WHJUBUTyaJIbHbIE KOHCYJIbTaIlU! c MPUBJICYCHUEM
TUQIIOCYPIOTIEPEBOAUNKA; MHINBUAYAIbHBIC 3aaHUs, KOHCYJIbTAUU H JP.

- JJIs I ¢ HApYIICHUSIMU cllyXa: B Me4aTHoi (opme; B hopMe 3JEKTPOHHOTO JOKYMEHTA;
WHUBU]TyaIbHbIE KOHCYJIBTALMU C IPUBJIEYEHUEM CYPAONEPEBOIUNKA; MHAUBUAYAJIbHbIC 3a/IaHUS,
KOHCYJIbTAIlMH U JP.

- ISl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTATENBHOTO ammapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; UHIMBUyalIbHbIE 3a/1aHUs1, KOHCYJIbTALUU U JIP.

6 @oH] OLEHOYHBIX CPEACTB /JIA NMPOBeACHUS TEKYLIero KOHTPOJS M NMPOMEKYTOYHOI
arrecTauMu 00y4aroIMXcs N0 JMCUUILINHE (MOTYJIIO0)

B coorBerctBuu ¢ TpeOoBanusimu DPI'OC BO pans arrecrauuu oOydaromuxcsi Ha
COOTBETCTBUE MX IEPCOHAIbHBIX JOCTH)KEHUM IUITAHUPYEMbIM pe3yiasraTaM OOydeHHUs 110
JUCHUIUTMHE (MOZIYIIO) cO3JaHbl (DOHIBI OLEHOYHBIX CPENCTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHallbl, ONPEAEISIONIUE MPOLEypPhl OLICHUBAHUS 3HAHUM, YMEHUNH M HABBIKOB,
a TaKkKe KPUTEPHUM M IO0Ka3aTeld, HEOOXOAUMbIC Ul OLIEHKU 3HAaHWN, YMEHUH, HABBIKOB U
XapaKTepU3yIOIUE ATAIbl (POPMHUPOBAHUS KOMIIETEHIIUI B MpOIlecce OCBOEHUS 00pa30BaTEeNbHON
MpOTrpaMMmBbl, ipectanieHbl B [Ipunoxenun 1.

7 Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecneuyeHrue TUCIUIJINHBI (MOLYJIs)

7.1  Ocnoenaa numepamypa

1. Benoseposa, I'. 1. HeueTkas orvka ¥ HEUPOHHBIEC CETH : y4eOHOE mocobue : B 2 9acTsx
/ T. N. benozeposa, JI. M. Ckynues, 3. A. KononoBa. — Jlunenk : Jlunenkwuit I'TTY, [6. 1.]. —
Yacte 1— 2017. — 64 c. — ISBN 978-5-88526-875-2. — Tekct : anmekTpoHHbIH // Jlanb :

JIEKTPOHHO-OMOMMoTeunass cuctema. — URL:  https://e.lanbook.com/book/111969  (mata
obpamenus: 30.09.2024). — Pexum goctyna: it aBTOPHU3. MOJIH30BATEICH.
2. I'opoxanuna, E.W. Heiiponnsie cetu : yue6. mocobue / IloBomx. roc. yH-T

TenexkoMMmyHukanuii u napopmaruku; E.W. Topoxxanuna .— Camapa : Usn-o III'YTHU, 2017 .—
84 c. — URL: https://lib.rucont.ru/efd/641652 (nara oopamenus: 30.09.2024)

7.2 /lononnumensnan tumepamypa

1. TypuxoB C.P. OcHOBBI anropuTMu3anuu 1 nporpaMmupoBanus Ha Python : YueGHoe
nocobue [DnektpoHHbI pecypc] : UzmarensctBo ®OPYM , 2020 - 343 - Pexxum pgoctyna:
https://znanium.com/catalog/document?id=344505

2. KyxoB P.A. Sf3pixk mporpammupoBanusi Python: mpaktukym : YdebHoe mocobue
[OnexTpoHHblii  pecype] :  Hadpa-M , 2020 - 216 - Pexum = poctyma:
https://znanium.com/catalog/document?id=345161

3. Kpusonanos, C. f., Maremaruka Ha Python : yueOnuk / C. 5. KpuBonanos, M. b.
XpunyHoBa. — MockBa : KnoPyc, 2022. — 455 c¢. — ISBN 978-5-406-09765-6. — URL.:
https://book.ru/book/943665 (nata obpamenus: 25.09.2024). — TeKcCT : 37ME€KTPOHHBIMH.

4.  Capaes, I1.B. Meronbl MammmHHOTO OOy4YeHHS : METOH. yKa3aHUs M 3aJaHusl K 1aol.



paboram mo kypcy / IL.B. CapaeB .— Jlumeux : Wzg-so JII'TY, 2017 .— 48 c¢. — URL:
https://lib.rucont.ru/efd/670997 (nata o6pamenuns: 30.09.2024)

5. ®enopos /1. 10. IPOTPAMMHUPOBAHUE HA S3bIKE BBICOKOI'O YPOBHSA
PYTHON 2-e m3a. Yue6noe mocooue mist CIIO [Dnexrponnsiii pecypc] , 2020 - 161 - Pexum
noctyma: https://urait.ru/book/programmirovanie-na-yazyke-vysokogo-urovnya-python-454101

6. Ilenynpko, B.M. OcHOBBI IpOrpaMMHpPOBaHUS Ha SI3bIKE BBHICOKOTO ypoBHs Python :
yueb. mocobue / kbl ¢enepanpubiii yH-T; B.M. lllenynsko .— PocroB-na-Jlony : U3n-Bo
0DV, 2017 .— 148 c¢. — ISBN 978-5-9275-2649-9 .— URL: https://lib.rucont.ru/efd/692437
(mata obpamenus: 30.09.2024)

7.3 Pecypcovr ungpopmayuonno-menekommynuxkayuonnou cemu "UHnmepnem',
6KNI04as npogeccuonanvuvie 0a3vl OAHHLIX U UHOOPMAUUOHHO-CHPAGOUHDbLE
cucmemsl (npu HeobX00UMOCmu):

1. OnektponHast Oubnuoreunass cucrema ZNANIUM.COM - Pexum pgocrtyma:
https://znanium.com/

2. DnexTpoHHO-OMOHOTeuHas cuctema "BOOK.ru"

3. DnextpoHHO-OmMOMMoTe4yHas cuctema "JIAHB"

4. DOnextpoHHO-OMOMMoTeuyHas cucrema "PYKOHT"

5. DOneKTpOHHO-0MOIMoTeuHast cuctemMa usnatenberBa "FOpaiit" - Pexxum mocryna:
https://urait.ru/

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

7. [Ipesunentckast Oubnmoreka um. b.H.Enpumna (6a3a [gaHHBIX pa3iMYHBIX
npodeccrnoHaIbHBIX o0macTeil) - Pexxum nocryna: https://www.prlib.ru/
8. Nudopmanmonno-cnpaBounas cucrema "KoncymeranT Ilmroc" - Pexxum pocrtyna:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecneyeHHe AUCUMIUIMHBI (MOAYJsl)) H IepevYeHb
HH(GOPMALIMOHHBIX TEeXHOJIOTHii, HCIOJb3yeMbIX NPH OCYLIeCTBJIEHHH 00pPa30BaTeJbHOIO
npouecca no JUCHUILVINHE (MOAYJII0), BKJIOYAasl epeYeHb NIPOrpaMMHOro odecrevyeHust

OcHOBHOE 000PYI0BAHUE:

- Komnsrorepsl
- IIpoexTop
Mynsrumenuiiaplii - koMruiekT  Ne2 B cocraBe:mpoektop Casio  XJ-M146,5kpan
180*180,kpemnieHre MoToI0UYHOE
- [lepconanbHblil komnbroTep Ne3 "B-tronix professional 3872\2015"
- TeneBuznonHasimanens teneBu3op Samsung UE40HS5003

[IporpaMMHoe obecrieyeHme:

- 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

- Koncynsrantlnroc
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO, Koz u popmynupoBka KOMITETEHITH
COKpallleHHOE "

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

01.03.04 «ITpuknagsa
s MAaTEMaTHKa»
(B-TIM)

IIKB-3 : CriocobeH oCcyIIecTBIATh
cOop, 06pabOTKy U aHATU3 OOJIBIIN
X TAHHBIX

[IKB-3.1k : Mcnonp3yeT U COBEPIICHCTBYET METO
b, MOJIEIIH, QJITOPUTMBI, TEXHOJIOTUH M HHCTPYM
SHTaJIbHbIE CPEJICTBA JUIsl paOOTHI C OOJIBIINMH J1a
HHBIMH

IIKB-3.3x : [IpoBOIUT aHAINTHYECKHE UCCIEIOB
aHUsS B COOTBETCTBHH C COTTIACOBAHHBIMU TPEOOB
aHUAMM

KommiereHnust cuutaercsi chOPMUPOBAHHON Ha JAHHOM JTalle B Clydae, M IOJyYCeHHbIC
PE3YILTAaThI 06y‘ICHI/ISI o JUCHUINIMHE OLCHCHBI IIOJOXUTCIBHO (III/IaHaBOH KPHUTCPUCB
OLICHUBAHUSI PE3YJIETaTOB O0YyUYCHUS «3aU4TCHO, YIOBICTBOPUTEIBEHOY, «XOPOLIO», KOTIHIHOY). B
Cllydae OTCYTCTBHSI TIOJIOXKHMTEIBHOW OLCHKM KOMIICTCHIMS HA JAHHOM OTale CYHTaeTCsl
HeC(OPMHUPOBAHHOM.

2 Iloka3aTe/i oLeHUBAHMS JIAHUPYEMbIX Pe3yJbTATOB 00yUYeHUs

Komnerenuus ITKB-3 «Crnioco6en ocymiecTBiiTh cOop, 00pabOTKy 1 aHaau3 OOJIBIINX
JTAHHBIX)

Ta6mmma 2.1 — Kpurepuu OolleHKH WHIUKATOPOB TOCTHKEHUS KOMITCTCHIIHH

PesynbpraTel 00y4eHHUS [0 AUCIUILTIHE
K T
Kon u popmynmupoBka HHAUKAT " Kpurepuu orieHHBaHUS pe3ynbT
Opa IOCTIKEeHMs KomMneTeHuun | O | aToB 00yUeHUS
pe Pesynbrar
pe
3_
3_
Ta
Ta
[IKB-3.1x : Ucnoas3yeT u coBe chopmMHpoBaBIIeecs CUCTEMATH
PUICHCTBYET METO/IbI, MOZIENH, & | 3n c11oco0oB COOPKHU NMPOrpaMMHBI | 4eCKOe 3HaHHE coCO00B cOOpK
JITOPUTMBI, TEXHOJIOTHU H HHCT | an X MOJyNell U KOMIIOHEHT alirop | ¥ MporpaMMHBIX MOAYIEH U KO
PyMeHTalIbHbIe CPe/ICTBa Ui pa | ye | HTMOB MAIIMHHOrO OoOy4eHHUs B | MITOHEHT aJrOPUTMOB MAIIMHH
0OTHI ¢ OOTBITMMH TAHHBIMA TIPOTPaMMHBIH TTPOTYKT oro 00y4YeHHs B IPOTPAMMHBII
HIPOIYKT
copmMupoBaBIIeecs CUCTEMATH
coOuparh MPOrpaMMHBIE MOYJ T | YECKOEe yMEHHE COOMPATh IPOTp
P Y | ¥ ¥ KOMIOHEHTH MAIIMHHOTO O | aMMHBIE MOIYJIH U KOMIIOHEHT
b M OydJeHHs B AWHBII IPOrpaMMH | BI MaIIMHHOTO OOy4YEeHHUS B €11
3 €H | Bl NPOJYKT, OCYLIECTBIAT OT HBII IPOrpaMMHBII IPOAYKT, O
ue | JagKy ¥ TeCTHPOBAHHE IIPOTpa CYIIECTBIATh OTIAJKY U TECTUP
MMHOTO TIPOIyKTa OBaHHE MPOrPaMMHOTO MPOIYK
Ta
chopMupoBaBIIeecs: CHCTEMATH
MIPOTPaMMHPOBAHUS IPOTPaAMM
o YecKOe BIIaJIeHIE HaBBIKAMHU TP
HBIX MOZYJICH Ha COBPEMEHHBIX
OrpaMMUPOBAHUS MIPOTPAMMHBI
SI3BIKAX MIPOTPAMMHPOBAHUS Ma .
H X MOZyJIeHl Ha COBPEMEHHBIX 513
P LIMHHOTO 00y4YeHHUs1, COOPKH TP
aB " BIKaX MPOrpaMMHUPOBAHUS MaIll
A OrpaMMHBIX MOAYJIEH U KOMIIOH
Bl - HWHHOTO 00y4eHus1, COOPKH IpOT
9 €HT B IIPOrpaMMHBII IPOIYKT, .
K PaMMHBIX MOJyJdel U KOMIOHEH
OCYIIECTBIATh OTJIAJKY COOpaH .
T B IPOTPaMMHBIH MPOIYKT, OC
HOTO IIPOTPaMMHOTO TIPOAYKTa
YIIECTBIATH OTIAAKY COOpaHHO
TO IIPOTPaMMHOTO HMPOIYKTa
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TpeboBaHUil K pa3paboTke Koga
“H(POPMALIMOHHBIX CUCTEM U 0a
3 IaHHBIX MH(POPMAIUOHHBIX CH
CTEM Ha OCHOBE IPUHIIUIIOB Ma
IIMHHOTO 00YYIeHHS

chopMHpOBaBIIeeCs CHCTEMATH
4eCcKOe 3HaHUE TPeOOBaHHM K P
azpaboTke KoJ1a MHHOPMALKOH

HBIX CHCTEM U 0a3 TaHHBIX UH}
OPMAIIOHHBIX CHCTEM Ha OCHO

BE MPHUHIIMIIOB MAIIIMHHOTO 00y
YCHUS
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pa3pabareiBaTh HH()OPMALIMOHH
bI€ CHCTEMBI M 0a3bI JaHHBIX HH
(hOpMAIMOHHBIX CHCTEM JIJIST M€
TOJIOB MAIIMHHOTO O0YYEHUS

copMUPOBABIIIEECS CUCTEMATH
4eCKOe YMEHHE pa3padaThIBaTh

UH()OPMALMOHHBIE CHCTEMBI U O
a3bl JaHHBIX I/IH(bOpMaHI/IOHHBIX
CHUCTEM JI1 ME€TOJ0B MAalllTMHHO

r0 00y4YeHHs
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pa3paboTKH NPOTOTUIIA HH(OP
MAaIMOHHOH CHCTEMEI U ee 0a3bl
JAHHBIX C IPUMEHCHHEM METO]
OB MAITMHHOTO 00yYeHN

chopMHpOBaBIIIeeCs CUCTEMATH
4eCcKOe BIIaJICHUE HABBIKAMU pa

3paboTKH MpoToTHIIa HHPOpPMA

LIMOHHOM CHCTEMEI U €€ 0a3bl 1a
HHBIX C HpI/IMeHeHI/IeM METOOOB

MAIIIHHOTO 00y9IeHHS

[TIKB-3.3k : [IpoBoauT aHamuT

4eCKHe NCCIEOBaHUS B COOTBE

TCTBHUH C COTJIACOBAaHHBIMHU TPeO
OBaHUSAMHU
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METOI0B, MOI[CJ'IGﬁ, AJITOPUTMO
B, TEXHOJIOTUH U HWHCTPYMEHTAJ
BHBIX CPEJICTB MATMHHOT'O 06y‘I
CHUA

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

MHCTPYMEHTAIBHBIX CPEJCTB Ma
MIMHHOTO O00y4eHHs
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UCIIONIB30BaTh METO/IbI, MOJIENIH
, QITOPUTMBI, TEXHOJIOTUU U UH
CTPYMEHTAJIbHBIE CPEJCTBA Ma
IIMHHOTO O0YYeHHS A paboT
bI ¢ OOJBIIMMH JAHHBIMA

HCIIONB30BaTh METOBI, MOJIENIN
, AJITOPUTMBI, TEXHOJIOTUU U UH
CTPYMEHTAJIbHBIE CPEJICTBA Ma
MIMHHOTO O0y4YeHHs U paboT
BI C OONBIINMH JaHHBIMU
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MIPOrPaMMHUPOBAHUS METOJIOB,
MOJIeJeH, anrOpUTMOB MAIlIMHH
oro o0y4YeHHs C HCTIOIb30BaHUE
M COBPEMEHHBIX TEXHOJIOTHIA U

HHCTPYMEHTAIBHBIX CPEIICTB

copMUpOBaBIIEECs CUCTEMATH
YECKOE BJIaJICHHE HABBIKAMH I
OrpaMMHUPOBAHHSI METOJI0B, MO
JICIICH, aITOPUTMOB MAITHHHOTO
00y4YeHHs C HCTIOJIb30BAHUEM C
OBPEMEHHBIX TEXHOJIOTHI U HHC
TPYMEHTAJBHBIX CPEJICTB
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TpeOOBaHUH K IPOBEICHAIO aHA
JIUTHYECKHUX UCCIEIOBAHUIT IS
cbopa, 06paboTku U aHanuza 60
JBIINX JAHHBIX METOAAMH MaIll
UHHOTO 00y4YeHUs

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

cieoBaHmii 1i1s coopa, 00padbo
TKH 1 aHaau3a 00JIBIINX JaHHbI
X METOJJaMU MAaIlIMHHOTO 00y4e
HUSA
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IIPOBOANTH AaHATUTHYECKUE UCC
JietoBaHus Mo cOopy, 00padboTk
€ 1 aHaIn3y OOJIBIINX JaHHBIX
METO/IaM1 MaIlIMHHOTO 00y4eH
ust

c(hopMHpOBaBIIEeCs: CHCTEMATH
4eCKOe YMEHHE IPOBOIUTE aHA

JUTUYECKHUE HCCIIEIOBAHUS TI0 C
60py, obpaboTke 1 aHaIU3y 60T
BIINX JIAHHBIX METOJAMH MaIlIX
HHOTO 00y4YeHHS
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TIPOBE/ICHUS aHAIMTUYECKUX UC
CJIEI0OBaHU JUIsl pelieHus paK
THYECKHX 33124 METOJaMM Malll
WHHOTO 00yYeHHS

chopMHUpOBaBIIEECs CHCTEMATH
YECKOE BJIA/ICHUEC HABBIKAMH TP
OBEJICHUSI aHAJUTHYCCKUX UCCIT
€/I0BaHUIA AJIsI PEIICHHS TIPaKTH
YECKHUX 3a/1a4 METOAaMH MallH

HHOTO 00yYeHUS

Tabnuna 3anoiHsAeTCsl B COOTBETCTBUU C paznenoM 1 PaGoueit mporpammbl AMCHMITIIUHBI
(Momyms).




3 IlepeyeHb OLICHOYHBIX CPEICTB

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

KonTponupyemsle miaHupyemsie pe3y

KOHTpOJ’II/IpyeMBIC TCMBbI

HaumeHoBaHHE OIIEHOYHOTO CPEACTBA U TP
encrasienne ero B DOC

JBTATHI O0yUYCHUS JHUCIUTUINHEI [IpoMeskyTouHas ar
Texymuii KOHTPOJIb
TecTalus
OuHas popma 00yUeHHUS
P/I1 3HaHHE : METOJIOB, MOJICIT Jlokiaz, COOOIEHH Tecr
CH, JITOPUTMOB, TCXHOIIO 1.4. Heiipoceresbie Texuo | ©
THHA U HHCTPYMEHTATBHBIX R
CPEICTB MAIIMHHOTO 00yY Keiic-3anaua Tect
€HHUs
OKJIaJ[, COOOIIEHN
A A m Tect
1.5. Tlpunoxenus meromgo | ©
B MAIlIMHHOTO 00yUYeHHS
Ketic-3amaua Tect
P12 VMeHue : uCIoIb30BaTh M JToknaz, cOOBIIeHH T
ecT
CTOABL, MOACIH, aIrOpHT 1.1. OcHOBHBIE MTOHSITHS €
MBI, TEXHOJIOTHU U UHCTP MAIIHHHOTO OBy YeHHS
YMCHTAJIBHBIC CPEACTBA M Keﬁc_gaﬂaqa Tect
AIIMHHOTO O0YYEHUS IS
paboThI ¢ OOJIBIIMMU JTaH JlOKTa1, COOBIIEH
HBIMH ’ Tecr
- e
1.2. MeToasl MallIuHHOM
perpeccuu
Keiic-3amaua Tect
OKJIaJ], COOOILIEHN
A A m Tecr
1.3. MeTo1bl MaIMHHOR €
KJaccuuKau
Ketic-3amaua Tect
P13 Hagpik : IporpaMMupoBa Jokman, coo01IeHn Tecr
HUA METOZOB, MOLCICH, 2 1.1. OcHOBHBIE TOHATHS €
JICOPUTMOB MAIIMHHOTO O s ———.
6yl‘leHI/lﬂ C UCIIOJIb30BAaHHU Keﬁc_?)aﬂaqa TeCT
€M COBPEMEHHBIX TEXHOJ
OTUil U UHCTPYMCHTAIbHBI
OKJIaJ], COOOIIEHH
X CpelICTB A o B Tecr
o e
1.2. MeToapl MallIMHHOM
perpeccuu
Keiic-3amaga Tect
OKJIaJI, COOOIIEHHN
Hoxnan, 111 Teer
1.3. MeTo/1bl MAaIMHHOMN €
KJIacCU(UKAIIH
Ketic-3amaua Tect
OKJIaJ], COOOILIEHN
A A m Tecr
1.4. Heiipoceresbie Texuo | ©
JIOTHH
Ketic-3amaua Tect
OKJIaJ], COOOIIEHN
A A m Tect
1.5. Tlpunoxenus Meromgo | ©
B MAIlIMHHOTO 00yUYeHHS
Ketic-3amaua Tect




4 Onucanue Npoueaypbl OCHUBAHUS

KadectBO CcPOpMHUPOBAaHHOCTH KOMITCTEHIIMH HAa JaHHOM JTare OICHUBACTCS 10
pe3yibraTaM TEKYIIMX W MPOMEXKYTOYHBIX aTTECTAI[Mi TPU MOMOIIM KOJHUYECTBCHHOHM OILICHKH,
BEIpOXEHHOW B Oaymax. MakcumanbHas cymMma 0auioB mo gucruruimHe (Momaymoo) paBHa 100
Oamnam.

Bun yueOHOM neITEIbHOCTH .
Y Keiic-3agaua Tect Jloknan Mtoro

Jlexmun 10 10
[IpakTiueckue 3aHATUSL 60 60
[IpomexyTouHas aTTecTanus 20 20
CamocrosTenbHas pabora 10 10
HUroro 60 20 20 100

CyMMa 6am1013, Ha6paHHBIX CTYACHTOM IIO BCEM BHJaM yqe6H0171 ACATCIIbHOCTU B paMKax
JAUCHUIIIIMHBI, ICPEBOANUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

Cymma 6amioB | Ouenka 10 mpoMexy

o XapakTepHCcTHKa KauyecTBa C(OOPMUPOBAHHOCTH KOMITETEHIIUH
10 JUCLUIIIINHE TOYHOMH aTTECCTALlUH

CTyaeHT IeMOHCTPHPYET C(HOPMHPOBAHHOCTh JUCIMILUIMHAPHBIX KOMIICTEHINH, 00
Hapy KMBaeT BCECTOPOHHEE, CHCTEMAaTHIECKoe U NTy0OKoe 3HaHnE y4eOHOTro MaTep

«3a4TeHO» / Haja, yCBOWJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JONOJIHUTEIbHOMN JIMTEPATYpOH, pe
or 91 z10 100 «OTITHYHO KOMCH/IOBAaHHOM MPOrpaMMOii, yMeeT CBOOOTHO BBITIOHATH MPAKTHUCCKHIE 3aaHHs,
MIPEIyCMOTPEHHBIC IPOTPaMMO¥, CBOOOIHO ONEPHPYET NPUOOPETEHHBIMH 3HAHUSIM
W, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXKHOCTH.
CTyIeHT IeMOHCTPHUPYET CHOPMUPOBAHHOCTH JUCLMIUIMHAPHBIX KOMIIETCHLIHUH: 0C
ot 76 110 90 «3auTeHo / HOBHBIE 3HAHMSI, YMEHHSI OCBOCHBI, HO JIOIyCKAIOTCS HE3HAYUTEIbHEIE 01113/161(1/1, HET
«XOPOLIO» OYHOCTH, 3aTPYXHEHUS IIPH aHATUTUYECKUX OINEepalysax, IEPEHOCE 3HAHUM U YMEHU
Y Ha HOBBIE, HECTAHIAPTHBIC CUTYALlUH.
«3AYTEHOY / CTyneHT NIeMOHCTpUpPYET CHOPMUAPOBAHHOCTh TUCIATUIMHAPHBIX KOMITCTCHITHIA: B X
0J1¢ KOHTPOJBHBIX MEPONPHUITHI JOMYCKAIOTCS 3HAUUTENBbHBIC OMINOKH, TIPOSIBIISIETC
ot 61 1o 75 «YROBICTBOPUTCIEH | g orcyreTBHE OT/IECIBHBIX 3HAHMI, YMEHHIA, HABBIKOB 10 HEKOTOPBIM AHCIHILIHHAPH

o» bIM KOMIICTCHIUAM, CTYACHT UCIIBITHIBACT 3HAYUTCIILHBIC 3aTPYAHCHUSA ITPU ONIEPUP

OBaHUH 3HAHUSMU U YMCHHUSAMMU IIPU UX IIEPEHOCE Ha HOBLIC CUTYyalluH.

«HE 3a4TEHOY /
or 41 10 60 V cryzmenTa He COPMHUPOBAHBI TUCIUILTHHAPHBIC KOMIIETEHIIHHU, IPOSIBIISCTCS HEI0

«HCYNOBJICTBOPHUTEIIb CTaTOYHOCTH 3HaHI/II\/‘I7 yMeHPIfI, HAaBBIKOB.
HO»

«HE 3a4TCHOY /
ot 0 510 40 JlucuMIuTMHAPHBIE KOMIETCHIMH HE C(HOPMHUPOBAHBL I[IpOSIBISIETCS TMOIHOE WM

(HCYNOBNCTBOPUTCIE | pyyajriuecky I0JIHOE OTCYTCTBUE 3HAHMIA, YMEHUH, HABBIKOB.
HO»

S IIpuMepHBbIE OLICHOYHBbIE CPEACTBA

5.1 3aganusa 09 perreHus Keiic-3axaun

1. Keiic-3anaua «Bbpinaua kpeaura KianeHty» (tema 1)
Jns mpeuioKeHHbIX OonucaHuil mHpopMaluu O KIUMEHTaxX OaHKa, MOCTPOUTH pellarollee
JIepeBo JUIsl ONIpeIeNIeHus], CTOUT JIM BbIJaBaTh KJIMEHTY KPEAUT WU HET.

2. Keiic-3anaua «Co3nanue cucreMbl aHTugpoaa» (tema 1)

JUis mpenyioKEeHHBIX OMMCAaHUM TpaH3aKUWH KIUEHTOB OaHKOB, IOCTPOUTH CHUCTEMY
aaTudpona (Ha Oaze anropuTMa pEIIAIOIIEro JAepeBa), KOTopas CIIOCOOHAa MOHWUMAaTh, KaKoe
MOBEJICHUE SBJISIETCS TUIIMYHBIM JUI JAHHOTO MOJIb30BaTENs, @ KOTAa OTKIIOHUIOCH OT HOPMBI.

3. Keiic-3agaua «IIporHo3upoBanue 10X0/1a KJIHeHTa» (Tema 2)

JUist TpesioKeHHBIX ONMCAaHUK POJia JICATEIEHOCTH KJIIMEHTOB CIIPOTHO3MPOBATH YPOBEHBb
Joxo/la KJIMeHTa (Takasg MHpopMauus MOXeT ObITh IOJIE3HOW HpU OIpEeaesIeHUH CIHOCOOHOCTH
KJIMEHTA OIUIAYMBaTh KPEJINT).



4. Keiic-3anaua «IlepcoHann3npoBaHHble NPeAJI0KeHUsSI HA OCHOBE TPaH3aKIMii» (Tema
3)

Jlns mpeAnioKeHHbIX OMMCAHUNA TpaH3aKLIUK KIMEHTOB O0aHKa HAy4UThCS JeJaTh KIHMEHTaM
NIEPCOHAJIBHBIE NPEJIOKEHNS, IPU ITOM BbIIETICHBI TPU OCHOBHBIE TPYIIIIBL:

— bankoBcKHe MPOAYKTHI U cepBHCHI. B nmaHHO# Tpynme 3amad OaHK MpejyiaraeT CBOU
cepBuchl (Hampumep, omiata JKKX depe3 callT win NPUIOKEHUE), a TAaKXKE YCIYTH, HalpuMep,
KpPEAUTHI U BKIIAJIBI;

— IMapTHepckue opdepnbl. Tak kKak OaHK MMEET MHOTO HH(POPMAIMHK O TOBEACHUHU €TI0
KIIMEHTOB, TO OH MOXET IIOMOraTh IPOBOANTH PEKJIAMHbIE KaMIIaHUU MapTHepaM. B takoMm citydae
peKiaMy O TMOKYyINKEe TEXHUKHM MOJIy4yaT TOJBKO T€ KJIMEHTH, KTO B 3TOM IOTEHIHAJIBHO
3aMHTEPECOBAH;

— Hexommepueckue coBeTbl. JTa rpynna 3a4ad HHTEpECHAa TEM, YTO MTIHOBEHHOM
npuObUIM HU OJIHA U3 CTOPOH HE Mojdy4aeT. B pamMkax nqaHHOW rpynmnbl OaHK MMOKa3bIBAaeT MOJIE3HYIO
MHPOPMALIMIO KJIMEHTaM, TEM CaMbIM 3apa0daThIBasi UX JIOSIIBHOCTD;

5. Keiic-3anaua «HelipoHHblIe ceTH JUIS1 pacio3HaBaHUA 00beKTOB)» (TeMa 4)

Jns mpemioKEHHBIX 1aTaceTOB COCTABUTh AJTOPUTM PACIIO3HABAHUS C MCIOJIb30BAaHUEM
HEHPOHHBIX ceTell. CTYyIEHThI CAMOCTOSTEILHO BEIOMPAIOT ONTUMANIBHYIO apXUTEKTYPY HEHPOHHOM
CeTH.

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

JUis mpelioKEeHHBIX ONMCAHWHA CpEebl areHTa COCTaBHTH INEpPEYeHb BAapHUAHTOB BHIOOPOB
JICUCTBUM areHTa B 3aBUCUMOCTH OT COCTOSIHHS C LENbI0 MAKCUMH3ALUU CyMMapHOro
BO3HArpakaeHus. Bo3aMo)xHbI 1Ba pexxrMa pabOThI areHTa:

Exploration - 3T0 cramus, Ha KOTOPOW areHT cCTapaeTcs MpPOaHAIM3UPOBATh CpPEay U
MOHSITh, KAK €My CJIETyeT ceOsl BECTH;

Exploitation - 370 cragus, Ha KOTOpPOH areHT MPUMEHSET IOJYYEHHBIE 3HAHUS C ILIEJIBIO
MOJTy4Y€HHUs1 HauOOoJIbILIEro BO3HATPAXKICHUS.

Kpamxue memoouueckue ykazanus

Ha BbInosiHeHUE 0IHOTO Kelc-3aJaHusl OTBOJIUTCS HE MEHEE OJHOIO JIByX4acOBOT'O 3aHSTHS
(BKJIIOYAs 3aTpaThl BPEMEHU Ha MPOBEACHHE MPOMEKYTOUHOI'O TECTa Ha MOCIEAHEM B y4eOHOM
nepuojie TNpakTU4yeckoM 3aHATHM). llocie BBIMONHEHUS KaXIOro Keica CTYyIEHT OJIKEH
IPEJICTaBUTh OTYET O €ro BBIIIOJHEHUH, a TAaKXKe, M0 YyKa3aHUsAM IIpernojaBaTelis, BbIIOIHUTH
JOTIOTHUTEIIbHBIE 3aJJaHUS 110 TEME MPAKTUYECKOM pabOThI.

IlIkana oyenku

B
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? CTyZ[eHT JACMOHCTPHUPYET YMCHHUS Ha UTOT'OBOM YPOBHE: YMECT CBO60IIHO BBIIIOJIHATD MIPAKTUYCCKUE 3aJaHus, TPEAYCMOTPEHH

5 . o
bI€ IPOTrPaMMOH, CBOOOTHO ONEpHpyeT MPHOOPETEHHBIMHI YMEHUSIMH, IPIMEHSIET X B CHTYalUsIX MTOBBIIICHHON CIOKHOCTH.

CTyZ[eHT JACMOHCTPHUPYET YMEHUS Ha CPEAHEM YPOBHE: OCBOUJI OCHOBHBIC YMEHMs, HO JOIIYCKAIOTCS HE3HAYUTCIIbHBIC
OHII/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IIPU aHATIUTUYICCKUX OII€palusiX, IICPEHOCE yMeHI/Iﬁ Ha HOBBIC, HECTAHAAPTHBIC CUTYyalluU.
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4 CryZaeHT IeMOHCTPUPYET YMEHHS M HaBBIKM Ha 6a30BOM YPOBHE: B X0JI¢ KOHTPOJIbHBIX MEPOIPHATHH JIOIYCKAIOTCS 3HAYNTENb
3 — Hble OMOKY, IPOSBIISETCS OTCYTCTBHE OTAENBHBIX YMEHHH, HABBIKOB MO JUCHHUILIMHAPHON KOMIIETCHINH, NCIIBITHIBAIOTCS 3HA
3 uuTenbHBIC 3aTPYAHEHNUS [IPU OTIEPUPOBAHUH YMEHUSIMHU U TIPH UX MEPEHOCE Ha HOBBIE CUTYaLUH.
6
1
1
2 — CryzeHT IeMOHCTPHpPYET YMEHHUS U HAaBBIKH Ha YPOBHE HIDKE 0a30BOTO: NMPOSIBISIETCS HEAOCTATOYHOCT YMEHHH M HABBIKOB.
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1 I CTy,Z[eHTOM TMPOSABJIACTCA ITOJIHOC WJIM NPAKTUYCCKU ITOJIHOE OTCYTCTBUE yMeHI/Iﬁ 1 HAaBBIKOB.

5.2 Ilpumepnbl TECTOBBIX 3aJaHU

OcHosHble NOHAMUA MAUWUHHO20 00YYeHUS.

Bribepute U3 nepeuncieHHbIX HUXKE MOJIX0J0B TOT, KOTOPbI Hanboyiee COOTBETCTBYET Ha
MOJIXO0/l MAIIMHHOTO O0YyYEeHUs?

1) Ilepenats 3amauy skcnepTam JUlsl COCTaBICHUS aIrOPUTMa pa3JieIeHus 0JIb30BaTeNel Ha
JIBE TPYMIBI HA OCHOBE MPO(ECCHOHATBFHOTO OIBITA ATUX IKCIEPTOB

2) [lepenath 3agady SKCIEepTaM JUIsl COCTaBJICHUS ajrOpUTMa pas3esieHus oJb30BaTeNel Ha
JIBE TPYIIBI HA OCHOBE COOPAHHBIX 3a MPEAbLIYIUE TOIbl JAHHBIX

3) CocTtaBuTh NPaBUIIO, PA3JENSIOIIEE I0JIB30BATENECH MO AHAJIOTMM C YXKE PELICHHBIM
MPELEICHTOM, IPYTOi, HO CXOXKEH 3a1aueit

YTo HAXOAUTCS B HEJIUCTOBBIX BEPIIMHAX PELIAIOLIETO AepeBa?

1) OO6BeKTHI

2) Paznensitonue BOmpockl

3) Ilpusnaxu

B kakoM ciyyae HMOCTPOEHHBIM alrOpUTM PELIAIOIIETo JIepeBa JIeT4ye MpOaHaTU3UpOBaTh
YEJIOBEKY?

1) B ciiyyae MalieHbKOTO 4KClia BEPIINH JIepeBa

2) B cirygae 601b1110T0 YKCiIa BEPIIUH JIepEBa

3) B cnyuae 6ombioro yncia pedep nepesa

4) B cimyuae ManeHbKOT0o yucia pedep nepena

Memoowt mawunHol pecpeccuu.

ABTOMAaTHYeCKasi OIICHKA CTOMMOCTH KBAapTHPHI SIBIISIETCS AaKTyaJbHOW 3amadeii B
6ankoBckoii chepe. OnpenenuTe K KaKOMY TUITY OHa OTHOCHUTCSI.

1) 3agaua knaccuduranuu

2) 3agava perpeccun

3) 3apaua Kiactepuzaluu

4) 3agavya mMpOrHO3UPOBAHUS

Uro Ha3pIBaeTCA MEPeoOyUYCHUEM aITOpPUTMa MAIIIMHHOTO O0y4YeHus?

1) xapakrepucTHKa METOJa MAIIMHHOTO OOyYeHHUs, O3HA4amllas, 4YTO alTOPUTM
MaKCUMAaJIbHO TOYHO OMTUCHIBACT JJAHHBIC

2) mpobJieMa anropuTMOB MAITUHHOTO 00y4YeHHsI, ¢ Hell He0OX0IUMO OOPOTHCS

3) xapakTepuCTHKa METOJ]a MAIIMHHOTO O0y4YeHHs, O3HAYAIoIas, YTo ajJropuTM oOydaercs
CJIMILIKOM JIOJITO

Uro o3HauaeT BeIpakeHue "HeT OecmaTHoro obena” (no free lunch)?

1) CymecTByeT yHHBEpCAITBHBIN allTOPUTM JUTSI PEIICHHS BCEX 33a]a4, HO OH CTOHT JOPOTO

2) PeanbHble MpOIECCHl CIUIIKOM CIOKHBIE, YTOOBI OMHUCAaTh MX aOCOIIOTHO TOYHO
MaTEMaTUYECKON MOJENBIO

3) 3amaua perpeccuu jerye 3a1auu KiaccuuKanum

Memoovl mawunHOU K1accuguxkayuu.

[Ipenmnonoxum, 4TO UMeIach HEKOTOpasi aBTOMATU3UPOBAaHHAsI CUCTEMa, KoTopasi paboTana
C HCIIOJIb30BAHUEM OOJBIIOTO KOJUYECTBA IBPUCTUK. UTO MOXKHO CAENaTh C 3BPUCTUKAMHU, €CIIU
ObUIO TPHUHITO pEIIeHHWE 3aMEHUTh aBTOMATH3UPOBAHHYIO CHUCTEMY Ha CHUCTEMY MAIIMHHOTO
o0yuenus?

1) Wcnonp3oBaTh 3BpUCTHYECKHE MMpaBWiIa AJI U3BICUYEHUS MPHU3HAKOB, KOTOPBIE 3aTeM
OyIyT OJIaBaThCS B QJITOPUTM MAIIUHHOTO OOYYCHHSI

2) YnanuTh BeCh KO 3BPUCTHYECKHX TPABWII B HEJSAX OCBOOOXKICHHS JOTOIHHTEIBHOTO
MecTa JIJIsl XpaHeHUS JaHHBIX



3) HeoOxomumMO OTMEHUTH MPHUHATOE pEIIEHHE, MOTOMY YTO 3BPUCTHUYECKUX IPaBHII
JIOCTATOYHO JUIsl pELIeHUs JTH00BIX 3a1a4

[TpenmnonoxuM, 4To HEOOXOAMMO Y3HATh, KaKW€ M3MEHEHHS B MOOMJIBHOM MPUIIOKEHUU
0aHKa XOuYeT YBHJCTh CPEIHECTATUCTHYECKUH pOCCUSHUH. J[Isi 3TOro pemeHo mpoBecTH
COITMAIBHBIA OMPOC Cpefau OOJIBIIOTO YHCIIa CTYICHTOB HECKOJIBKMX MOCKOBCKHX By30B: MI'Y,
MO®THU u HY BIID. byayT a1 npu 3T0M AOCTOBEPHBIE PE3YABTaThl MM CTOUT CKOPPEKTUPOBAThH
ayJIUTOPHIO, HA KOTOPOI MPOBOIUTCS Ompoc?

1) He Hy>KHO HUYEro KOPpPEKTUPOBATh, PE3YJIbTAThl OYAYyT 1OCTOBEPHBIE

2) [y 1OCTOBEPHOCTH PE3YJABTATOB HEOOXOJUMO IMOJKIIOYUTH K OMPOCY CTYACHTOB U3
JIpyTUX TOpoJ0B U By30B Poccun

3) JIi1st TOCTOBEPHOCTH Pe3yIbTaTOB HEOOXOAMMO ONpAIIMBATh BCE CIOM HaceneHus Poccun,
HCTIONB3YIONIHEe MOOMIIBHOE IPUJIOKEHNE OaHKa.

YeM oTIMYAETCS CTOXACTHUECKUH TIpPAJUEHTHBIM CIyCK OT OOBIYHOIO TI'PaAMEHTHOIO
ciycka?

1) Ucnonb3yercs cirydaitHbIi BBIOOD IIara rpaJueHTHOTO CITyCKa

2) IlpocmarpuBaeTcst BbIOOpPKAa B CIIydallHOM TOpsJIKe, Yalle OOHOBISETCS BEKTOp
[1apaMeTpoB

3) Beibupaetcst kaxxas n-s Touka (HacTpauBaeMblil mapameTp) ciiydailHbIM 00pa3oM, 4TOObI
HE 3aCTPEBATh B JOKAJIBHBIX MUHUMYMax

Heuipocemesvie mexnonocuu.

HeliponHass cetb, B KOTOPOM KaXIblii HEHPOH B Y3JI€ PELIETKH CBSI3aH TOJIBKO C
O KalIIuMu HEMpoOHaMU, Ha3bIBAETCS:

1) CrabocBs3Hast HEHPOHHAS CETh,

2) Huknudeckasi HEUPOHHAS CETh,

3) MHorocnoiiHas HelpOHHas CeTb,

4) I[MonHOCBsI3HASI HEUHPOHHAS CETh.

Kak Ha3pIBaeTcs HEHpOHHAS CETh, B KOTOPOH €CTh XOTS ObI OJMH CJIOH, BBIXOJHBIEC CUTHAIIBI
C KOTOPOI'O MOCTYMAIOT Ha 3TOT K€ CJIIOM WIM HAa OUH U3 MPEABIIYIINX CIOEB.

1) PexyppeHTHas HEMpOHHas CETh,

2) HelipoHHas ceTb NpsIMOTO pacipOCTpaHEHUS,

3) HelipoHHas ceTh BCTPEYHOTO PaCIpOCTPAHCHHUS,

4) PeunpkynaunoHHasi HEHPOHHAsS CETh.

OO0ydeHne HEUPOHHOM CETH C YUHUTENIeM MPEAToJaraeT, yTo:

1) JIns Ka)KA0ro BXOJHOTO BEKTOpA U3BECTEH TPEOYEMBIi BHIXO],

2) B kauecTBe 00yyaromx MpUMEPOB UCTOIb3YIOTCS TOIBKO BXO/JIHbIE 3HAUEHUS,

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

4) CymecTtByeT 00yyaroias nporpamma.

Kak Ha3pBaeTcs s1eMeHT (OpMalbHOTO HEHpPOHA, MPEeoOpasyroImnil TEKyIIee COCTOSHHE
HEWpOHAa B BBIXOJIHOM CUTHAJI 110 HEKOTOPOMY HEJTMHEMHOMY 3aKOHY?

1) Henuuelinblit oneparop,

2) Cumnaric,

3) Cymmarop,

4) Touka BEeTBJICHHUS.

['pamueHTHBIM aJITOPUTMOM OOYyYEHHUSI HEMPOHHOM CETH, B XOJA€ KOTOPOTO Beca HEHPOHOB
KQKIOr0 CJIOSl 9TOW CETH PEKYPCHBHO KOPPEKTUPYIOTCA C yYETOM CHUTHAJIOB, MOCTYNMBIIUX OT
MPEIBIAYIIETO CIIOS U OMIMOKH KaXX/I0TO CJIOs, SIBIISIETCS:

1) Anroput™m 00y4eHHs C OOpaTHBIM PaCIpOCTPaHEHUEM OIIMOKH,

2) Anroputm o0yuyenus KoxoneHa,

3) Anroput™m o0yuyeHus epcenTpoHa,

4) Anroputm oOyueHus Xondpuia.

Tpunoswcenuss Memooos MawunHo20 00yyeHusl.

[Ipeanonoxxum, HEOOXOUMO pPeIIaTh 3a7ady ONpeACICHHs Yucia Joaei Ha doTorpadun.



3amaun mMoJ00HOTO poJia BOSHUKAIOT, HAIPUMED, C LIEIbI0 ONpPEeACTIeHUs KOJIMYECTBAa OCETHTENEH
noMeleHus: B pazHoe Bpems. Kakoii kiiacc MeToJ0B siBisieTcst Hanbomnee 3pPEeKTUBHBIM 7S ATON
3agaqu?

1) CBepTouHbIE HEHPOHHBIE CETU

2) Pemarommue nepeBbst

3) PexyppeHTHbBIE HEMPOHHBIE CETH

Bri6epute onpenenenune repmuna Deep Learning.

1) Pazgen MmammHHOTO 00Y4YEHUS, KOTOPBIN N3y4aeT MHOTOCIOWHBIC HEHPOHHBIE CETH

2) Pa3zgen MammMHHOTO OOy4YeHHs, K KOTOPOMY OTHOCSATCS aJrOPUTMBI, OCHOBAaHHBIC Ha
rIIyOOKOM NOHUMAaHUU IPEeIMETHON 00IacTH

3) Pazgen MammHHOTO OOy4eHHMs, KOTOPBI HM3y4daeT METOMAbl KiIacCH(PHUKAIMM >KUBBIX
cyuiectB 1o ¢ororpadusam

Uro mpencraBisier u3 cels MeTon OOydeHHs 3a cueT jaeMoHcTtpanuu B Reinforcement
Learning B po6oTOTEeXHUKE?

1) OOGyueHue poOOTa Ha OCHOBE BHUACO3ANUCENH YEJIOBEKA, BEPHO BBIMNOJIHSAIOIIETO
TpeOyemble MaHUITYJISIIUU

2) Oby4eHus: poboTa Ha OCHOBE JEMOHCTpAallMUd €My OOBEKTOB, JIJsl KOTOPBHIX Tpedyercs
MIPOU3BOIUTH MAHUITYJISILIUH

3) OGyuenue poboTa HA OCHOBE JEMOHCTPAIUU JPYTHX POOOTOB, PEIIAIOIINX PA3TUUYHBIC
3a1a4n

Kpamkue memoouueckue ykazanus

[TpoMeXyTOUHBI TECT HPOBOJUTCA B AIIEKTPOHHOM (opMe BO BpeMs IOCIEIHETO B
y4eOHOM TICpHOJIC TpaKTUYeCKoro 3aHsTus. Tect cocromt w3 20 TecToBBIX 3amaHuii. Ha
BBITMIOJTHEHHE TecTa oTBoAuTcs 20 MUHYT. Bo BpeMs mpoBeieHs TecTa UCTIOIb30BaHUE JINTEPATYPhI
U IpYTUX WHPOPMALMOHHBIX PECYPCOB JIOMYCKACTCS TOJIBKO MO MPEABAPUTEIIEHOMY COIIACOBAHUIO
C TIPEIo/1aBaTesIeM.

Ilxana oyenuxu
NeBammsr Ommcanne
19-20 TIpoueHT mpaBHIBHBIX OTBETOB OT 95% 10 100%
16-18 TIIpouent mpaBmiIbHBIX 0TBETOB OT 80 10 94%
13—15 TIpoueHT MpaBHIBHBIX OTBETOB OT 65 10 79%
9-12 TIpoueHT NpaBMIBHBIX OTBETOB OT 45 10 64%
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0-8  IIpoueHT mpaBMIBHBIX OTBETOB MeHee 45%

5.3 Ilepeuenn TeM JOKJIAA0B, COOOIIEHUIT

IIpumepsl TeM TOKIaI0B

1. MeTtoibl MAaIIMHHOTO O0YUYEHHSI: METOIbl PEIPECCHH.

2. MeTtoibl MallIMHHOTO O0YYEHHS: METO bl KITACCU(PUKALIHH.

3. MeTo/1bl MalIMHHOTO O0YYEHMS: METObI KI1aCTEepU3aLUH.

4. MHorocioiiHble HEHPOHHBIE CETH.

5. IlpunokeHns CBEpTOYHBIX HEHPOHHBIX CETEM.

6. ABrtoMaTHueckass 0OpabOTKa €CTECTBEHHOI'O $3bIKa C HCIOJIB30BAaHUEM METOJIOB
MAIIMHHOTO 00yYeHHUSI.

7. Meton Reinforcement Learning.

8. MeTo bl MalIMHHOTO 00Y4YEHHUsI B aBTOMOOMIIBHON MPOMBIIIJICHHOCTH.

9. MeTo/1pI MAIIMHHOTO O0YYEHHS B POOOTOTEXHUKE.

10. ITepcoHalibHBIE YMHBIE ACCUCTEHTBHI.

Kpamxue memoouueckue ykazanus

Joxknan mnpexacraBiseT coOod MyOJMYHOE COOOIIEHHE, MPEANOJaraillee pa3BepHYTOe
U3JI0KEHUE Ha OIpelesieHHYlo TeMmy. Jloknajg - 3TO BHJ CaMOCTOATENBbHOM paboThl, KOTOPBIi
CHocoOCTBYyeT (OPMHPOBAHUIO Y CTYACHTOB HABBIKOB MCCIIEIOBATENbCKOW pabOTHI, pacIIupser
M03HABATEJIbHbIE MHTEPECHI, MPUYUaET KPUTUUECKU MBICITUTh.

[TonroroBka noki1aja NpeAnonaaraeT CIeAyOIuUe 3Tallbl:



1. Onpenenenue nenu nokaaaa (MHPOPMUPOBATH, OOBIACHUTH, 0OCYAUTH YTO-TO (IIPOodIEMY,
perieHne, CUTyaluo | T.11.).

2. ITonbop ans nokinaga HeOOXOAMMOT0 MaTepuaa U3 JINTEPaTyPHBIX HCTOYHUKOB.

3. CocraBreHue IulaHa JOKJIaJa, pacrpeneieHne cOOpaHHOro Marepuaia B HEOOXOAUMOM
JIOTMYECKON TOCIIEJ0BATEIbHOCTH.

4. KomnozunmonHoe opopmiieHHEe AOKIa1a B BUJIE 3JCKTPOHHOM MTpe3eHTAIIH.

[TocTpoenne HoKIaa BKIFOYAET TPH YaCTH: BCTYIUICHHE, OCHOBHYIO YaCTh M 3aKIIIOYCHHUE.

Berynnenune conmepxuT: (OpMYIHUPOBKY TEMBbl JOKJIAZa; aKTyalbHOCTb TEMbI, aHAIU3
JUTEPATypPHBIX HCTOYHUKOB (PEKOMEHIyeTCs HCIIOJIb30BaTh JaHHbIE 3a MociaeHue 3-5 ner).

OcHOBHasi 4acTh COCTOMT M3 HECKOJBKUX Pa3JIeNiOB, TOCTETICHHO DPACKPBIBAIOUINX TEMY.
Ecnmu HeoOxomumo, s OOOCHOBaHHMSI TEMbl HCHOJB3YETCS CChUIKA Ha MCTOYHUKU C
JIOKa3aTeIbCTBAMU, B3ATHIMHU W3 JHMTEPAaTyphl (LUTHPOBAHWE aBTOPOB, yKa3aHue nudp, (GaxTos,
omnpeneneHuii). M3noxeHue Marepuasa  JOJKHO  OBITh  CBSI3HBIM,  I10CII€ZOBATENIbHBIM,
nokazarenbHbIM.  Croco®d HW3JOXKEeHMs MaTepuana JUlsl  BBICTYIUIGHHS JIOJDKEH  HOCHUTD
KOHCIIEKTUBHBIW UJIA TE3UCHBIN XapakKTep.

B 3axstoueHun noaBoOAATCA WUTOTH, (OPMYIMPYIOTCS IVIaBHBIE BBIBOJIBI, MOJYEPKUBACTCS
3HAQYEHHE PACCMOTPEHHOM  MpoOJNeMbl, MpeQIaraloTcs CcaMble  BaXKHbIE  IPAKTUYECKUE
PEKOMEH AN H.

OO0mbeM TekcTa 10KIa1a 0JKEeH ObITh pAaCCUUTAH Ha MPOU3HECEHHE JIOKIaa B TeueHue 7-10
MUHYT.

LlIxana oyenku
Ob
Ioma
¢ Onucanne
H I
K BbI
a

CTyZEeHT IOJTHO PacKpPBIBAaeT TeMy JIOKJIaJa, BllaJileeT TePMUHOIOTHIECKHM aIlliapaToM, JIOTHIHO U IOCIIEJ0BaTeILHO U3JIaracT
MaTepHa, MOXKeT 000CHOBATh CBOH CY KIECHHS, IPUMEHHUTh 3HAHUS Ha MPAKTUKE, TPHBECTH HEOOXOIMMBIE TPUMEPHI HE TOIBKO
U3 y4eOHHUKA, HO U CAMOCTOSTENBHO C(HOPMYIINPOBaHHBIE.
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CTyZEeHT MOTHO PAaCKpPBIBAET TEMY AOKJIaAa, TPAMOTHO HCHONb3yeT TEPMUHOIOTNYECKHH anmapar, JIOTHYHO U ITOCIEA0BATEIBHO
4~ u3naraet MaTepuai, MOKeT 000CHOBATH CBOU CYXXICHUsI, IIPUBECTH HEOOXOJMMBIE IPUMEPBI HE TOJBKO N3 y4eOHHKa, HO U CaMO

1 CTOATCIIBHO cd)opMyanOBaHHme, HO JOITYCKac€T OAHY-ABE HETOYHOCTU B OTBETEC.

5

CTyZmeHT pacKpbIBaeT TeMy JO0KIaaa, 00HapyKMBACT 3HAHHME ¥ TIOHUMAHHE OCHOBHBIX IOJIOKEHNI TAHHOM TEMBI, HO M3/1aracT M
aTepual HEeroJHO U JIOIyCKaeT HETOYHOCTH B ONPEISIICHUH ITOHATHI WK (GOpMyJIHPOBKE BBIBOJIOB; HE YMEET JOCTATOYHO IIIy0
OKO 1 JIOKa3aTeJIbHO 000CHOBATh CBOM CY)KIEHHS M IIPHBECTH CBOM IIPUMEPEI, H3J1araeT MaTepHall HEIOCIe0BaTeIbHO, HE0CTa
TOYHO CBOOOJHO BJIaieeT MOHOJIOTHUECKOH PEUbIO.

0

CryneHt HernmyOOKO pacKpbIBaeT TeMy, OOHapyKUBaeT He3HAHHE OOJIBIIEH YaCTH COOTBETCTBYIOIIETO BONIPOCA, AOIYCKAET
2~ oum6ku B GOPMYIIMPOBKE ONPEETCHUI 1 BBIBOJOB, HCKKAIOLINE UX CMBICI, OECIIOPSIIOYHO M HEYBEPEHHO U3JIaraet
5 MaTepHall, He yMEeT 1aBaTh apryMEHTHPOBAHHbIE OTBETEI, OMYCKACT CEPhE3HbIE OLIMOKH B COIEPIKAHUN OTBETA.
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