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1. TIEJIU ¥ 3AJJAYM TUCLIUTLIMHBI

Heanb

Llensamu ocBoeHMst TUCHUIUTMHBI «I TyOoKkoe oOy4deHne» SBISIOTCS 03HAKOMIICHHE CTY/ACHTOB C
TTyOOKMMHU HEHPOHHBIMH CETSMH, METOJJAMU UX 00yUYEHUS, IPUMEHEHHEM B PA3IMYHBIX 3aa4ax.

3apaunm:

3aga4aMi  OCBOCHHMS AMCIMIUIMHBI SIBISIOTCS ClEAyone: c(hopMHUpOBAaTh KOMIICTEHIIHH,
HEoOXOAUMBIe Ul BBIOOpA TMOIXONAIICH apXUTEKTYphl HEWPOHHOW CeTH, CO3JaHMs M OOydeHUS
HEWPOHHBIX CETEH; TO3HAKOMUTH C HCXOTHBIMU UACSIMH M SBPHCTHKAMH, JISKAIMU B OCHOBE TITyOOKOT 0
oOyueHHs, BBECTH B MAaTEeMaTHYECKyl0 TEOpHI0O M (opMaH3alui0 HPUMEHSEMBIX allOPUTMOB,
CHCTEMaTH3HUPOBATh METOABI C TOUYKH 3PEHHUS MX CPABHUTEIBHBIX ITPEUMYIIECTB, HEJOCTATKOB H I'PaHHUI]
PUMEHUMOCTH; BBIpaOOTaTh HABBIKH PELICHUs MPUKIAIHBIX 337a4 B 00JIaCTH MAlIMHHOTO OOy4YeHUS;
copMHpOBaTh KOMIIETCHIUH JUIS IPOBEICHUS HAYYHOTO HCCIICIOBaHUS B 00JIACTH MAIIMHHOTO
00y4eHHUs U CMEXHBIX HayK.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuebHas pucnuiuiiHa (MOZY/b) OTHOCUTCSI K YacTH MporpamMmbl, (QopMHUpyeMOn
y4acTHUKaMH 00pa30BaTENIbHBIX OTHOIICHHM, U U3ydyaeTcs Ha EPBOM Kypce.

2.2. JIns u3y4yeHusi JTaHHOW y4eOHOU NUCHUTUIHHBI (MOAYIIS) HEOOXOJMMbI 3HAHUS U HABBIKH,
chopMUpOBaHHbIE TaKUMM JAMCHMIUIMHAMU OakanmaBpuata kak «Teopust BeposTHOCTEH U
MaTeMaTH4ecKas CTaTUCTHKa», «JlUCKpeTHas MareMaTuka», <«SI3bIKM MIpPOrpaMMHUPOBAHUS» U
MpeabIaylel AMCUUIIITUHON «MamHHOe 00ydeHuey.

2.3. 3HaHus, yYMEHHMS U HaBbIKH, (QOpMHpyeMble B TMPOILECCE OCBOEHHUS JUCHUIUIMHBI
«['myGokoe 0OyueHHe», HCIOIb3YIOTCS MPH BBINOJHEHUH HAayYHO-HUCCIIEA0BATENbCKUX padoT, s
peleHus MPUKIJIAAHBIX 33124 U BBINOJIHEHUS BBITYCKHONW KBaTM(PUKALIMOHHOMN paboTHI.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHMUSA JUCIHUIIJINHBI

[Ipouecc ocBoeHuUs: AUCUMUILIMHBI HAIPaBJieH Ha (POPMUPOBAHUE KOMIIETEHLUH (3JI€MEHTOB
cnenyromux komneteHiui) B cootrBeTcTBUM ¢ PI'OC BO mo cooTBeTCTBYIOMIEMY HalpaBICHHUIO
MOATOTOBKH.

IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUYeHHS 0 JUCHUILINHE (MOIYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMM JOCTHKEHHS] KOMIIeTeHIIUH

Nugukaropsl
KoMmnerenunus . Pe3yabTaThl 00yuyeHus
KOMIIeTeH Ui
I1K-1 Cnocob6en WK k1.3 3HATh: OCHOBHBIE aPXUTEKTYpPbI
OCYLIECTBIATH ynpasieHue, | Crnocoben I0JIb30BAThCS | HEMPOHHBIX CETEH, TPaJIMEHTHBIE
00paboTKy, BU3YyaJIU3alMI0 U | METOJaMH U | MeToJibl 00y4eHUs] HEHPOHHBIX
aHaJM3 JaHHBIX (BKIIIOYas UHCTPYMEHTAJIbHBIMU cerel, 00J1aCTh IPUMEHUMOCTH
paboTy ¢ 60JIBIIMMHU CpeIaCTBaMu MalIMHHOTO | Pa3JINYHBIX APXUTEKTYP.
JAHHBIMU), B TOM YHCIIE o0yueHus YMeTh: MaTeEMaTHUECKU
METO/IaMH MAIIMHHOTO (dopmanuzoBath 3a7auy; BEIOpaTh
oOyuyeHus HE00XO0IUMYIO apXUTEKTYpy

HEUPOHHOU CETH JJIsl PEILICHUS
MPUKIAHBIX 3a/1a4, UCXOIS U3
UX IPUMEHUMOCTH,
OIPAaHUYEHUN, CUIIHBIX U
Ca0bIX CTOPOH; aJaNTHPOBATh
AJTOPUTM, UCXOJISI U3 PA3IMYHBIX
crenupUIecKuX 3BPUCTUK U
MMEIOIUXCS TUNOTES; MPOBOAUTH




MOJIeNIMPOBaHNE U 00y4YeHUE Ha
oOyuaromeii BhIOOpKe;
IPOBOJUTH KOHTPOJIb
nepeoOydeHHUs ; peaqTu30BbIBaTh
QITOPUTM C UCNOJIb30BaHUEM
COBPEMEHHBIX SI3bIKOB
IPOTPaMMUPOBAHUS U
TEXHOJIOTUH.

Buiagers: HaBBIKAMH
UCIIOJIb30BAHUSI ~ COBPEMEHHBIX
ApXUTEKTYp HEUPOHHBIX CETEH;

MaTeMaTHICCKUM anmapaTtom
dbopmanuzanuu TIPUKIIATHBIX
3a/1a4; HaBBIKAMH  peaM3aIiuu
MIPOTPaMMHBIX QJITOPUTMOB

MaITMHHOTO 00YYCHHSI.




4. COAEPKXAHME U CTPYKTYPA INCHUIIJIMHBbI

O0BeM IUCHHILTAHBI COCTABIIACT S 3aUeTHBIX eaquHUIl, 180 yacoB, B ToM uncie 44 yaca Ha KOHTPOJIb, TPAKTHIECKAask MOATOTOBKA
dopma NpOMEKYTOUHON aTTECTAlUU: 2 CEMECTP - IK3aMEH.

4.1. COAEPXKAHUE JUCHUILIUHBI, CTPYKTYPUPOBAHHOE 110 TEMAM, C YKA3AHUEM BHU/IOB YUEBHBIX 3AHATUA U OTBEJEHHOTI'O HA HUX
KOJIMYECTBA AKAJEMHUYECKHUX YACOB

Buasbi yueOHoii padoThl, BKJIIOYast
CaMOCTOSITEJBHYIO padoTy 00y4yaromuxces u
TPYI0EMKOCTH (B 4acax)
Dopmbl
KonrakTHast padora
Ce TeKYIero
Ne npenoaaBaTesisi ¢ 00y4ar U HMUCSH
o/ Pa3ies IuCHUANIMHBY/ TEMbI Mec CaMmocrosi | KOHTPOJIs
p CemuHapck TeJbHasi | YCIEeBaeMOCTH
Jlexnuu | (I all::nqec Kourpous | paora +
1 P 00y4yeHus | KOHTPOJIb
Kue
3aHSATHA)

1 |HeiipoHbl 1 HEUPOHHBIC CETH. 2 2 4 1 nao.

2 |BBenenue B PyTorch. 2 2 2 20 J1a0.

3 |[lonHOCBSA3HBIE HEUPOHHBIE CETH. 2 2 4 1 nao.

4 |CBepTOYHbBIC HEPOHHBIEC CETH. 2 2 4 1 20 nao.

5 |BatchNorm u Dropout. 2 2 4 1 nao.

6 |Transer Learning. 2 2 4 1 20 na0.

7 |Jlerexuusi 0OBEKTOB. 2 2 4 2 J1a0.

8 |ABTOPHKOJIEPHI. 2 2 4 1 18 J1a0.

[ToaroroBka K 3K3aMeHy. 44

Hroro yacos 16 32 10 122




4.2, IINTAH BHEAY JUTOPHOM CAMOCTOSATEJBbHOM PABOTBI OBYYAIOIIUXCS IO JUCIHUIIIVHE

CamMocTosTeJibHasg padoTa 00y4aonIuXcs Yu4eoHo-
Cemec Bun Cpoxku 3aTpatsl Ouenounoe MeTOAMIECkoe
Ha3Banwue pa3aena, TeMbl obecnevyenue
P CaMoCTOSITE/Ib | BBINOJHE | BpeMeHU CpeacTBO CAMOCTOSTENLE
HOIi padoThI HUA (uac.) o
0ii padoThI
Bgenenue B PyTorch. Brinosnnenne ITpoBepka KMazzp:;mm
2 HPAKTHYECKOM 01.03 20 JIOMAaIIIH et m};l; Thopye
paboThI paboTsI p
NOC DOMIC
CBepTOUYHBIC HEUPOHHBIE CETH. 01.04 Martepuansl
Beinonnenue ITposepka VDCa Ha
2 HPaKTHYECKOM 20 JIOMAIITH et HJ};I; hopme
paboThI paboTs p
NOC DOMIC
Transer Learning. 01.05 Marepuainst
BrinonHenue IIposepka vDCa Ha
2 MPAKTHIECKON 20 JOMaIHen H?;g hopme
paboThI paboTsI 11OC DOMIC
ABTOSHKOZIEPEL. BrinonHenue 01.06 IIpoBepka KMa];Zp::HH
2 MIPaKTHIECKON 18 JIOManTHen n?:w (bopme
paboThI paboTHI 1OC DOMIC
Marepuasnsl
2 [ToaroToBka K sK3aMeHY 14.06 44 Kypea Ha
miaThopMme
HNOC DOMIC
OO611ast TpPyA0EMKOCTh CAMOCTOSITENTLHOM paboThl O TUCIUILIMHE (4Yac) 122
W3 HuX 00beM caMOCTOSATENBHOM PadOThI C UCIIOJIL30BAHUEM AIIEKTPOHHOTO OOyUYCHHUS U 122

JMICTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH (4ac)

4.3. COIEP KAHUE YYEEHOI'O MATEPUAJIA

1.

2.
3.
4

HelipoHsl 1 HEHPOHHBIE CETH.
Beenenue B PyTorch.
[TonHOCBSA3HBIE HEUPOHHBIE CETH.
CBepTouHBIE HEHPOHHBIE CETH.




o N

BatchNorm u Dropout.
Transer Learning.
Jlerekmusi 0OBEKTOB.
ABTO3HKOJIEPHI.

4.3.1. IlepeyeHb ceMMHAPCKHUX, IPAKTHYECKUX 3aHATHI M J1a00paTOPHBIX padoT

Ne Ne paznena HaumeHoBaHMe CEeMUHAPOB, NPAKTHYECKHUX U J1a00PaATOPHBIX TpyaoemMkocTh OueHouynble ®opmupyemMbie
n/H U TeMbI padort (uac.) cpeacTBa KOMIIeTEH U
Bcero N3 Hux (MHaMKATOPBI)*
qacoB NnpaKkTu4
eckasi
MOAroTo
BKa
1 2 3 4 5 6 7
1 1 HeitpoHsl 1 HEMPOHHBIE CETH. 4 4 IIpoBepka ITK-1
nabopaTopHO
paboThI
2 2 Brenenue B PyTorch. 4 4 | IIpoBepka ITK-1
nabopaTopHO
paboThI
3 3 [TonHOCBSI3HBIE HEMPOHHBIE CETH. 4 4 | IIpoBepka [TK-1
nabopaTopHO
padboThI
4 4 CBepTOUYHBIE HEUPOHHBIE CETH. 4 4 | IIpoBepka ITK-1
nabopaTopHO
paboThHI
5 5 BatchNorm u Dropout. 4 4 | IIpoBepka ITK-1
nabopaTopHOM
paloThI
6 6 Transer Learning. 4 4 | IIpoBepka I1K-1
nabopaTopHOM
paboThI




7 7 Jlerekiusi 0OBEKTOB. 4 4 | IIpoBepka IK-1
nabopaTopHOI
paboThI
8 8 ABTO3HKOIEPHI. 4 4 | IIpoBepka IK-1
nabopaTtopHOi
paboThI
Bcero 32 32
4.3.2. IlepevyeHb TeM (BONPOCOB), BHLIHOCHMBIX HA CAMOCTOSITEIbHOE H3YUYeHHe CTYJleHTAMH B PAMKaX caMocTosATeIbHOil padoTsl (CP)
Tema 3aganue dopmupyemblie
KOMIIETEeHIMU
Brenenue B PyTorch. PemmTe 3a1aun 171 CaMOCTOSITEILHOTO BBINOJHEHHS ITK-1
CBepTOUYHBIE HEHPOHHBIE CETH. PemmnTh 3agaun 171 CaMOCTOSITEILHOTO BBIMIOJHEHUS ITK-1
Transer Learning. PemmTh 3agaun 171 CaMOCTOSITEILHOTO BBIMOJHEHUS ITK-1
ABTOHKOJIEPHI. PemmnTh 3agaun 171 CaMOCTOSITEILHOTO BBIMOJIHECHUS ITK-1

4.4. METOIMYECKHUE YKA3AHUSA IO OPTAHU3AIIMN CAMOCTOSTEJILHOM PABOTHI CTYJIEHTOB

Bo Bpemst u3yueHus TUCIUIUIMHBI CTYIEHT MOCEIIAeT JEKIUH, TPAKTUYECKUE 3aHATHS, BHITIOJIHAET TaO0paTOpHbIE 33/1aHUs, TOTOBUTCS K TECTaM,
3aueTam M 3k3ameHaMm. [t kaskoro BUa A€ATEIbHOCTH HEOOX0IMMO MPaBUIILHO OPraHU30BaTh CAMOCTOSITENIBHYIO padoTy.

Jlexuuu. B BeIcIieM yueOHOM 3aBEACHHUM JICKITUS SIBISETCS BaXKHOU (popmoit yaeOHOTro mporiecca. Ha ekiuu CTyIeHThI OJIyJaroT TIIYOOKHE 1
pazHoOCTOpoHHUE 3HaHuA. JIekius crnocoOCTBYEeT pa3BUTHUIO TBOPUYECKUX cCIOcoOHOCTEH, (opMHUpyeT HICHHYI0 YOEKIEHHOCTh, MO3BOJIET
YCTaHaBIIMBATh CBSA3b Y4EOHOr0 MaTepuaia ¢ MPOU3BOACTBOM, HOBEHIIMMU HAY4YHBIMHU JOCTIDKEHUSMU. Jlekuus TpeOyeT TpH BUAA AEATEIbHOCTH:
MOATOTOBKY K JIEKIIMH, pabOTy Ha JIEKIIMU U PabOTy Mocie JEKIUH.

[Tocne nmpociymuBanus JEKIUH CTYIEHT OJDKEH MPopadoTaTh U OCMBICIUTH MOJTY4YEeHHBIN MaTtepuan. Ha kaxapiii nmpumep, NpuBEICHHBIA Ha
JIEKIMH, JKeTaTeNbHO, (€CJIM ATO BO3MOKHO) MMPUBECTH CBOW. Martepual, U3J0KEHHBIN B JIEKIIHH, MOKHO MPOCMOTPETH B IPYTUX UCTOYHHUKAX.

B mnporecce JNEKIIMOHHOTO 3aHATHUS CTYACHT JOJDKEH BBIICNIATH Ba)KHBIE MOMEHTBHI, BBIBOJBI, AHAJU3UPOBATh OCHOBHBIEC IOJIOXKEHHUS.
HenocraTouHo TONBKO «CIymIaThy JEKIMI0. BO3MOXKHOCTH MaMsITH YeloBeKa He YHUBepcaibHbl. Kak Obl BHUMATEIbHO CTYAEHT HU CIIyIIAJ JEKIH IO,
OombIIast yacTh HH(GOPMAILIUU BCKOPE MOCie BocnpusTus Oynet 3a0pita. YTOOBI BOCCTAHOBUTH JIEKIIMOHHBINA MaTepHall, €r0 HYKHO MOBTOPUTH, a JJIs
3TOTO JIEKIHI0 HEOOXOIUMO KOHCIEKTUPOBAaTh. KOHCIEKT JIeKIMii JOMHKEeH OBITh B OTIENBHON TETpaau, B KOTOPOH HE JOJHKHO OBITh HUYETo, KpoMe
nexkiuu. He Haso cTpeMuThest MoApoOHO CIIOBO B CIOBO 3aMHUCHIBAThH BCIO JIEKIHIO. KOHCIIEKTHPYITE TOTBKO caMO€ BaKHOE B pacCMaTpUBAEMOM TeMe:
KJIFOUEBBIE CJIOBA U UX 3HAYEHUS, IPUMEPHI UCIIOJIb30BAHUS KOHCTPYKIIMI, YTO CTApPAETCS BBIACIUTD JIEKTOP, HA YEM aKIEHTUPYET BHUMAHHE CTYACHTOB.

Tetpanp A KOHCIIEKTa IEKIUN Takke TpebyeT ocoboro BHuMaHus. Ee HyXHO caenaTh yaqoOHOHN, MPaKTUYHOW U MOJE3HOU, Belb UMEHHO OHA
SIBJISIETCS. OCHOBHBIM MH(OPMATHBHBIM UCTOYHHKOM TPHU MOJATOTOBKE K PAa3IMYHBIM OTYETHBIM 3aHATHUSM, 3a4eTaM, dk3aMeHaM. KoHeuHo, odopMmieHue
TEKIIMOHHON TeTpaau — 3TO Jieno BKyca. Ho nenecooOpa3Ho OTHENUTh MOJs, TAEe CTYACHT MOT ObI U3JIOKUTH CBOU MBICIIH, BOTIPOCHI, MOSBUBIIUECS B



xoze nekuuu. [lone3Ho oHy M3 CTpaHMIl OCTABIATH CBOOOJHON. OHa MOTpedyeTcsl MOTOM, NMPH CaMOCTOATENbHOW moaroToBke. Croga MOXHO Oyner
3aHECTH JIOTIOJHUTEIbHYIO HH(OPMALINIO 110 JaHHOW TeMe, TOTYUYEeHHYIO U3 APYTHMX HCTOYHUKOB: PUCYHKH, CXEMBI, TPUMEPHI KOJa U T.1I.

JIaboparopHroe 3ansTHe. JlabopaTopHbIe 3aHATHSI IO PEHICHUIO 3a/1a4 CYIIECTBEHHO JIOTIOIHAIOT JISKIIUH. B mporiecce aHanm3a u penieHus 3a/1a4
CTYIACHTBl PACIIUPSIIOT U YIVIYOJSAIOT 3HAHMS, IOJYYEHHBIE W3 JIEKIMOHHOTO Kypca M Y4eOHUKOB, IPHUOOpPETAIOT YMEHHE MPUMEHATh 00Iue
3aKOHOMEPHOCTH K KOHKPETHBIM CITy4asiM.

Heo6xoamuMo, 4TOOBI CTYIEHTHI TOTOBHIIM TEOPETHUECKUI MaTepHai, T.K. UIMCHHO HEBBITIOJTHEHUE 3TOTO TpeOOBaHUS MPUBOANT K HEYyIaue Ipu
pelIeHnH 3a1au.

HecmoTps Ha pasnuume B BUAAX 3a7ay, UX PelIEHHWE MOKHO MPOBOJUTH MO CIEAyIoIIeMy OOlIeMy IIaHy (HEKOTOpbIE IyHKTHI IJlaHa MOTYT
BBINIAIaTh B HEKOTOPBIX KOHKPETHBIX CIydasX): a) MpoYecTh BHUMATEJIbHO YCJIOBHE 3ajaud; 0) MOCMOTPETh, BCE JM TEPMUHBI B YCIOBUSX 3aJ]laud
W3BECTHBl M TMOHATHBI (€CIM YTO-TO HESACHO, ClEAyeT oOpaTUTbCs K y4EOHMKY, MPOCMOTPETh PEIIEeHUs HPEIbIIyLIUX 3a]ad, MOCOBETOBATHCS C
MIpernoaBaTesieM); B) MPOU3BECTH aHAIM3 3ajaud, (HY)KHO 4E€TKO MOHHMMAaTh, B UYeM Oy/IeT 3aK/IIouaThCsl PELIEHHE 3a/adyM); I') PelIuTh 3ajady; 1)
MIPOTECTUPOBATH MOJYUCHHbIE PEILICHUE HA JaHHBIX U3 MPUMEPOB K 3aJlaue, a TaKXKe Ha JOMOJIHUTEIbHBIX JaHHBIX.

Ecnu 3aaua He perieHa nin «He peraeTcs», TO He00X0MMO ellle pa3 BEPHYThCS K MyHKTaM a) U 0). CKOJIBKO pa3 HYy>KHO BO3BPAILAThCS K 3TUM
nyHkTam? [IpakTuka mokasblBaeT, 4to He OoJiee aecsaTH pa3. Ecnu u nocine 31oro 3ajjaua «He penaeTcsh», TO MOKHO MOMbITaThCs HAUTH pelIeHrne dTon
WM TOXO0KeH 3a/1auM B pa3IMYHbIX HCTOYHUKAX.

JHomanrHee 3aganue. [Ipy BEINOTHEHNH JOMANTHETO 3a/1aHusl HEOOXO0IMMO MPOCMOTPETh TEKCT JIEKIUH, Pa300paThCs C HOBBIMU OTIPE/ICIICHUSIMH,
IIOCMOTPETh 33aJJaHUs, KOTOPbIE OBbLIM BBINOJIHEHBI HA 1a00paTOpHOI paboTe U MPUMEHUTH NTOJIyYEHHbIE 3HAHUS AJIS BHIIIOJHEHUS JOMAIIHEH paboTHI.

Tect. B nepByto ouepenp nocrapaiiTech y3HaTh 4ero *AaTh OT TECTA, KaKue MPUMEPHO TaM OynyT 3aaaHus. Ecnu Bam JocTynmHbI 00pa3iis! TecTa
(xax, HarrpuMmep, nipu caade EI'D), Heo0X0AMMO 3TUM BOCIOJIb30BAThCS U €KEJHEBHO TPEHUPOBATHCSL.

He ocrapnsiiTe Bce Ha camblif ToclieHU MOMEHT. Eciin OyzeTe moCcTOSTHHO TOTOBHUTHCS K TECTY, Bbl HABEPHSKA YJIYUIINTE CBOU 3HaHUS. J1Jis
3TOTO COCTABBTE IUIAH HA KaXAbIH I€Hb, YTOOBI IPAaBUIBHO PACHIPEAEIATh CBOE BpEMs.

Jlenaiite HeOoOIbIINE TIEPEPIBBI BO BpeMs yueObl. B mpoMexyTkax MO>KHO aTh ceOe HeOOIbIIylo (pU3HMUECKyI0 Harpy3Kky. Mo3r jydlie Bcero
pa0oTaeT, Korja yMCTBEHHBIH TpyJ cMmeHsercs ¢usumdeckuM. [lporymsiitech, moberaiite, mourpaiite B 0ackerOoi1, NMOMUHANTE MAY — MOMHMO
CTUMYJISILIMM YMCTBEHHOM J€ATENbHOCTH, 3TO CHUMET CTpecC.

OTIBIX U KOHTPOJIb HAJl BOJTHEHUEM — OJHU M3 INIaBHBIX COCTABJIAIOLIUX YCII€Xa IPU NOArOTOBKE K TecTy. YacTo OINOKN COBEPIAIOTCS TOJIBKO
U3-3a CTpecca, KOTOPBIN MeIIaeT CKOHIIEHTPUPOBATHCS U cOOpaThCst. UTOOBI ObITh OTAOXHYBIIUM U pacciaalOleHHbIM, cOOII01aliTe COCTaBIEHHBIN PeXUM
U CTapaiTech BBICHIIATHCS.

Ok3ameH. Ha sk3ameHe oueHuBaroTcs: 1) MOHMMaHME U CTENEHb YCBOCHUS TEOPUU; 2) METOAMYECKas MOArOTOBKA; 3) 3HaHHE (PAKTHUECKOTO
MaTepuaa; 4) 3HakOMCTBO ¢ 00513aTe/IbHOM JIMTEpaTypoii; 5) yMeHHe NPUI0KHUTh TEOPUIO K MMPAKTHKE, PELIaTh MPAKTUUECKUE 3a]1auu U T. 1.; 6) JOTrHKa,
CTPYKTypa U CTHJIb OTBETA, YMEHHUE 3allMIIATh BbABUraeMble Mo10keHuss. Ho 3HaueHune 3K3aMEeHOB HE OIpaHUYMBAETCS MPOBEPKON 3HAHUH. SIBIISACH
€CTECTBEHHBIM 3aBEpIIEHHEM PAaOOThl CTYIEHTA, OHHU CIIOCOOCTBYIOT OOOOIIEHHIO M 3aKPEIUICHUIO 3HAaHUM UM yMEHUH, MPHUBEJCHUIO UX B CTPOTYIO
CHCTEMY, a TAKXKE YCTPAHEHUIO BO3HUKILUX B MIPOLIECCE 3aHATUN MPOOEIIOB.

CTyneHThl TOTOBATCS K 9K3aMeHaM Mo-pasHoMy. OJHM U3 HUX NMpopalaThIBAIOT JIMIIb HEKOTOpbIE BONPOCHI, BHIOpaHHBIE Hayral, Jpyrue
CTpEeMSTCS 3allOMHUTH BeChb MaTepHuall MOJps, HEe BHUKas INIyOOKO B ero cyrb. PaboTa mpu 3TOM KOHLIEHTPUPYETCSl Ha OJHOM CTPEMJIEHUH — CIaTh



JK3aMCH. HCHOCTaTKI/I TAKOM CHUCTEMEI OYCBUIHBI. O‘-IGBI/I[[HO TAKXKC, YTO MOATOTOBKA HE NOJDKHA OTPaHUYMBATHCA YTCHHCM JICKIIMOHHBIX 3aImcen.
HCpBOHa‘IaJIBHbIC HCO6pa6OTaHHbI€ KOHCIICKTBI CTYACHTA COACPIKAT (baKTbI, OMpCACICHUA, BbIBOABI, CACIAHHBIC IMPCIIOAAaBaTCICM, HO B HHX, KaK
MpaBUJIO, c1abo MPOCMATPUBAETCS CBA3YIOMIAs MAES Kypca, TaK KaK CTYJACHT, 3alHChIBask KAKIAYIO JIEKIIUIO B OTIEIBHOCTH, PEIKO CIIOCOOCH cpasy U
JOCTaTOYHO TOYHO YJIOBUTH OOIIYIO HANpPABIAIONLYI0 MBICIE. [109TOMY KOHCHEKT TpeOyeT MOTOJIHUTENBHOW 00pabOTKH Ha OCHOBE HCIOJIB30BAHUS
Y4eOHHUKOB U PEKOMEHIOBAHHOH JINTEPATYPHI.

Cy1iecTBeHHBIC HEJJOCTATKA UMEET M TAKOH CITOCO0 MOATOTOBKH K DK3aMEHaM, Kak Oerblid mpocMoTp Beero marepuana. OH 3pGeKTUBEH TOIBKO
Ha HCKOTOPLIX 3Tallax INIaHUPOBAHUA WU 3aKPCINIAIOMICTO ITOBTOPCHUA. Bonee HaIle)I(HbIﬁ u HGHGCOO6paBHI)II>JI IIyTh — 3TO THIATCJIbHAA CUCTEMATHU3alluA
Marcpuraia npu BAyMYuBOM NOBTOPCHUH, YCTAHOBJICHUH BHYTPUIIPECIMETHBIX CBHSCﬁ, YBA3KE PA3JIMYHBIX TEM U pa3aciiOB, 3aKPCINICHUN ITYTCM PCIICHUA
3ajad.

[lepen sk3aMeHOM Ha3HauaeTCs KOHCYJIbTanus. Llenh ee — jaTh OTBETHI HAa BOMPOCHI, BO3HUKIIUE B XOJIE CAMOCTOSITCIILHOW TOJIOTOBKH.
XoTenoch 661 00paTUTH 0CO00€ BHUMAHKUE Ha BAKHOCTD MPEIK3aMEHAIIMOHHbBIX KOHCYIbTAIMH. 3/1€Ch CTYIEHT UMEET MOJIHYI BO3MOXKHOCTb IOJYYHUTh
OTBET Ha BCE HESICHBIC €My BOTIPOCHL. A JUIsSl TOTO OH JIOJDKEH MPOopadoTaTh 10 KOHCYJIbTAIMK Bech Kypc. KpoMe Toro, mpenogaBarens OyaeT OTBeYaTh
Ha BOIPOCHI JIPYTHX CTYJIEHTOB, 4TO OyJeT IS Bac MOBTOPCHHWEM M 3aKpeIUICHWEM 3HaHWW. U emie o4YeHb BaKHOE OOCTOSITENILCTBO: JIGKTOP Ha
KOHCYJIbTAallMU, KaK IIpaBHJIO, 06pan1aeT BHUMAaHHEC Ha TC pas3JCJibl, IO KOTOPLIM HA MPCALIAYIIHUX 3K3aME€HAX OTBETEI ObLIH HCYOOBJICTBOPHUTCIbHBIMU,
a Takke (UKCUpYeT BHHMMaHHE Ha HamboJjee TPYAHBIX paszjaenax Kypca. HexkoTopble CTylEeHTHl HE NMPUXOIAT HAa KOHCYJIbTAMH JTUOO MOTOMY, YTO
CUHTAIOT, YTO Y HUX HET BOIIPOCOB K JICKTOPY, oo IoJiararoT, 4TO y HUX U TaK MaJIO BpEMCHHU U JIyUlI€ CaAMOMY ITOYUTATb MaTCPUaJl IO KOHCIICKTY HJIN
B yueOHHMKe. DTO Tirybokoe 3a0myxaeHue. Hukakas apyras paboTra HE CMOXKET MPUHECTH CTOJIb 3HAYUTENHHOTO A (deKTa HaKaHyHE DK3aMeHa, Kak
KOHCYJIbTAIIHSI IPETIOaBaTelsl.

[ToAroToBKY K 3K3aMeHy Clie[yeT HaYMHATh C MEPBOTO JHS M3Y4YEeHUsS MUCHUTUIMHBL. Kak mpaBmiio, Ha JIEKIUSAX MMOTYCPKUBAIOTCS Hawmboliee
Ba)XHBIE W TPYIHBIC BOIMPOCHI HIIM Pa3leNbl Kypca, TpeOyrollne BHUMATEIFHOTO HM3YYEHHUS W OOMyMbIBaHWSA. Hy)XKHO 3TH BONPOCH! BBHIIEIUTH U
00s13aTeIbHO TMOCTapaThCsl pa3o0paThCs B HUX, HE JTOKHMIAACHh SK3aMEHa, MpopaboTaTh WX, TOTOBICH K JIAOOPATOPHBIM 3aHATHSAM, TMOMPOOOBATH
CaMOCTOSITEIIBHO PEIINTh HECKOJIBKO THUTOBBIX 3a/1a4. M eciiu, HECMOTpsI Ha 3TO, YacTh MaTepHaja OCTallaCh HEYCBOCHHOM, HM B KOEM ClTydae Helb3s
YCIIOKAauBaThCS, HAJESICh HA TO, YTO ATO HE MOMAaJeTCs Ha dK3aMeHe. DakThl TOBOPSIT 00 00paTHOM: €CIIM T€ WM IPYrue BOMPOCHI Kypca HE BOIUIH B
AK3aMEHAIIMOHHBIN OHMIIET, TIPENo1aBaTelhb MOXKET MX 3a/1aTh (M 4aCTO 33aeT) B BUJIC IOTIOJHUTEIBHBIX BOPOCOB. TOYHO TaKOE jK€ OTHOIICHUE JOJKHO
OBITh BRIPAOOTAHO K BOIIPOCAM U 3aj[adaM, MePEUUCICHHBIM B 3K3aMEHAIIMOHHOW MTPOTpaMMe, BhIJIABAEMOM CTYIEHTaM elie /10 dk3aMeHa. OObIYHO ATH
K€ BOIIPOCHI M aHAJIOTUYHBIC 33JIaud COJCPKATCS B IK3aMECHAIMOHHBIX OmiieTax. He ciieayeT ocTaBisaTh 03 BHUMaHMsI HU OJJHOTO pasjielia Kypca; ecliu
HE Y/IaJIOCh B YEM-TO pa300paThCsi CaMOMY, HYXKHO OOpaTUThCS K TOBAPHILAM; €CITH U 3TO HE MOMOTJIO BBISICHUThH KaKOW-THO0 BOTIPOC 70 KOHIIA, HYXHO
00s13aTeJIbHO 3aJaTh ATOT BOIMPOC TMPENOJABATEII0 Ha MPEIIK3aMCHAIMOHHOW KOHCYIbTAllMU. Upe3BhIYaiiHO BaXKHO NPUYYHTh ceOS K YMEHHUIO
CaMOCTOSITENIbHO MBICIIUTh, YUYUTHCS JyMaTh, MOHUMATh CyTh Jena. OueHb MOJE3HO MOocie MPOopabOTKHU KaXIOTo pasjieia BOCCTAHOBUTH B MaMSITH
COJIepKaHWEe M3YYCHHOTO MaTepualia, KpaTKo 3alicaB 3TO Ha Jimcte Oymaru. Ecnm 3TOro He caenatb, To OOJbIas 4yacTh MaTepuana OCTaHETCS He
MOHATOM, a JHIb (GOPMATBHO 3ayYEHHOW, U MPH MEPBOM KE BOIMPOCE dK3aMeHATOpa CTYJACHT YOEIUTCS B TOM, HACKOJIBKO MOBEPXHOCTHO OH YCBOMI
MaTtepuan.

4.5. IPUMEPHASI TEMATHUKA KYPCOBBIX PABOT (ITPOEKTOB)



He npeagycmotpeHo.



5. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECHEYUEHUE
JUCHUILIMHBI (MO JIST)

a) nepevyeHb JUTEPATYPhI

1. I'pac, JIxoan. Data Science. Hayka o manubix ¢ Hyns [Tekcr] : yue6. mocooue / . I'pac. -
CIIO. : BXB - Ilerepoypr, 2019. - 336 c. ; 23 cm. - ISBN 978-5-9775-3758-2 (30 5k3.).

2. HunbkoBckwuit, M. A. MeToasl aHanv3a 3HaHUW M TaHHBIX [DJIEKTPOHHBIN pecypc] : yd.-
mertoany. ocodue / U. A. lunpkoBckmii .— HoBocubupck : U3n-sBo HI'TY, 2010 .— 68 ¢. — —
Pexum noctyna: 3b6C «PykoHT».

3. UyOykoBa, Npuna AnekcangpoBna. Data Mining [Tekcr] : yue6. mocobme / M. A.
Uyb6ykoBa. - M. : UnTepHeT-YH-T uHQopM. TexHosorul : bunom. J1a6. 3nanuit, 2006. - 382 c. (9 3k3.)

4. CanpeikuH, O. H. MHTemnexkTyanbHbI aHanmM3 JaHHBIX @ ydeOHoe mocobue / O. H.
Canpsiknd. — Camapa : Camapckuii ynusepcuret, 2020. — 80 c. — ISBN 978-5-7883-1563-8. —
Texct : onekrponHblt //  Jlamb : 21eKTpoHHO-OmMOnmoTeuHas cucrema. — URL:
https://e.lanbook.com/book/188906. — Pexxum noctyna: st aBTOpH3. MOJIB30BATENEH.

0) nepuoIMYeCKre U3TAHUA

B) CIIMCOK aBTOPCKHUX METOIHYECKHX Pa3padoToK:

Martepuainsl kypca, onyoiaukoBanHsie B MOC «DOMICy.

r) 0a3pl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIC U IOMCKOBbIE CHCTEMbI

Google Colaboratory https://colab.research.google.com/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIHUITJIMHBbI

6.1. YUEBHO-JJABOPATOPHOE OBOPYJIOBAHME:

Jlis mpoBeneHUs JIEKIMOHHBIX 3aHITHM HE0OXoJMMa ayauTopusi € Mpe3eHTAlMOHHBIM
obopynoBaHueM, IS TPOBEACHHS JIAOOPATOPHBIX 3aHATHNA HeoOxoauma ayautopus Ha 25-30
pabounx MecT (B 3aBHCHMOCTH OT YHCJICHHOCTH YYEOHOW TpymIbl), 000pyIOBaHHAsl TOCKOM,
MPE3EHTALIMOHHON TEXHUKOM, KOMITBIOTEPAMH.

6.2. IIPOrTPAMMHOE OBECIIEYEHUE:
1. Bpaysep.
2. Python 3.
3. Anaconda.

6.3.TEXHUUYECKHE 1 SJIEKTPOHHBIE CPEJCTBA:
HNOC DOMIC, mnpe3eHTallMOHHOE OOOpYIOBAaHHME, MEPCOHAIBHBIA KOMITBIOTEP C
BO3MOYKHOCTBIO J€MOHCTpAallUU mpe3eHTanuii B opmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

HpI/I peajin3aliu JaHHOI'O KypcCa UCITOJIB3YHOTCA CIICAYIOIIUC 06p330BaTeHLHLIe TCXHOJIOTHH
TCXHOJIOTUHU TPaJUuIIUOHHOI'O 06y‘-IeHI/I$I, HUI'POBBIC TCXHOJIOIT'MH, TCXHOJIOTUH HpO6HeMHOFO
o6yquI/1;1, TCXHOJIOTHH 06y’-IeHI/I}I B COTPYAHHYECTBC, TCEXHOJIOTHU KOHTCKCTHOI'O 06y‘~IeHI/I${,
HHTCPAKTUBHLBIC TCXHOJIOTUH, TCXHOJIOTUU JUCTAHIIUOHHOI'O O6y‘IeHI/IH, AKTUBHBIC NICAArortdcCKuc
TCXHOJIOTHH.

8. OHEHOYHBIE MATEPHAJIBI JIUIAA TEKYIIEI'O KOHTPOJIA 1
MNPOMEXYTOYHOMN ATTECTALIUU

8.1. OLEHOYHBIE MATEPHAJIBI JJIsI BXOJAHOT'O KOHTPOJISA

He npexgycmotpeno.

8.2. OIEHOYHBIE MATEPUAJIbI TEKYIIETO KOHTPOJIS



[Monusrit ponp onieHouHbIX cpenctB HaxoauTes B MOC «lomuk» no agpecy domic.isu.ru.

8.3. OLEHOYHBIE MATEPHUAJIbI TIPOMEXYTOYHOI'O KOHTPO.IS

KoHTposb 3a u3yueHuemM IUCIUIUIMHBI OCYILIECTBISETCS CIEAYIOIUM CIOCOOOM: B TEUEHUE
CeMecTpa CTYJEHTHI BBIIOJHSAIOT Ja00paToOpHble pabdOThI, 3aKII0YAIOIINECS B HAMUCAHUU IIPOTpaMM
Ha s3bIke Python ¢ mocnemyrommM aHaTU30M pe3yabTaToOB, MU OTBEYAIOT HA YCTHBIE BOIPOCHI IO
HEKOTOpBhIM TeMaM. B TeueHue cemectpa MOkHO HabpaTh MakcuMyM 80 GasioB.

DK3aMeH MPOXOIUT B YCTHOU (hopMe U mpuHUMaeTcs 1o Omneram. Kax it Ouier coepkut
OJMH TEOPETUYECKHIT BOITPOC.

Kpurepun onenku:

1. ITpoMexxyTOUYHBIH (TEKYIINI) KOHTPOJIb IPU3BAH OMPENIEIUTh HACKOJIBKO ITYOOKO CTYACHT
M3Y4YWJI MaTepuall AUCIUIUIMHBI COTJIACHO paldodeill MporpaMMbl AUCIUILIMHEI, 3HAET U MPABUIHLHO
MIOHUMAET CO/Iep KaHHe IIpeIMeTa.

2. ITpoMexxyTOUHBIN (TEKYIIHU) KOHTPOJIb BBISIBUTH CTEIIEHb YMEHHUS CTYJCHTa MPABUILHO
MIPUMEHSTH NOJy4YE€HHbIE 3HAHUS IIPU aHAJIHM3€E MIPOLIECCOB U SIBJICHMSI COTJIACHO MPEAMETHOM o0nacTu
B CBOEH MPAKTUYECKOU NESITEIBHOCTH.

3. TlpoMexyTouHbIil (TEKyIIUi) KOHTPOJIHh JAEMOHCTPUPYET CIIOCOOHOCTH CTYyJCHTa K
CaMOCTOSITENILHOM paboTe B MpeAMETHOMN 00JIaCTH IUCHUTUIMHBI IO TPUOOPETEHUIO MPEICTABIICHUH,
3HAHUU W HABBIKOB.

OneHka «OTJIMYHO» BBICTABIISIETCS, €CIM OTBET CTYACHTAa B IOJHOW MEpEe COOTBETCTBYET
Ha3BaHHBIM BBIII€ TPUHIUNAM. TBepHO 3HAaET NpPEeIMeT, PEKOMEHIOBAHHYIO 00S3aTEIbHYIO
JIUTEpaTypy, TPaMOTHO, aprYMEHTHPOBAHO HU3JIara€T OCHOBHBIE BOTIPOCHI U MPOOJIEMbI TUCIIUILIAHEI,
MOJIHO OTBEYAeT Ha JOTOJHHUTENbHBIE BOMPOCH], YMEET NMPUMEHSATh TEOPETUUYECKHE 3HaHUS INPHU
aHaJIM3e SBJICHHUMA, CUTYallli ¥ TIPOOJIEM B IIPEIMETHOM 00JaCTH AUCIUILIUHEI.

OneHka «X0opoloy MpernoaraeT Haln4yre MPOYHbIX 3HaHUN B 00beMe padoueil mporpamMmbl
JTUCLMIUTMHBL, 3HaHUE MUHUMYMa peKOMEHIOBaHHOW JINTEPATYPhl, yMEHUE aHATU3UPOBATH SIBICHMUS,
CUTYaIlMH ¥ MpoOJIeMbl B IpeIMETHON 0071aCTH JUCIUILITUHBI.

OneHka «yI0BJIETBOPUTEIIBHOY CTABUTCSI, €CIIN CTYIEHT MOKa3aJl B IIeJIOM BEpHbIE 3HAHUS 110
BCEM BoIlpocaM Oujera, OOHapyX W1 MOHMMaHHE OCHOBHOTO COJEP)KAaHHS HSK3aMEHAI|HMOHHBIX
BOIIPOCOB, YMEHUE B 1IEJIOM MPUMEHSATh TEOPETUUECKUE 3HAHUS NIPU aHATIU3E SBJICHUMN, CUTyalluil 1
po0JieM B MPeIMETHOM 00JaCTH TUCIUIUINHBI.

OneHka «HEYIOBJIETBOPUTENIBHO» CTaBUTCS B Cllyyae, €CJIM OTBEThl CTYACHTa He
YIOBIETBOPAIOT TPeOOBAHUSIM K OLIEHKAM «YIOBJIETBOPUTEIHLHO» WU CTYJEHT HE BBITIOJHUI
TpeOOBaHUS KBATH(UKAIIHH.

[Ipu oTBeTe Ha OMIIETHI YCTAHOBIIEHO CJIEYIOIIEEe COOTBETCTBUE.

[Ipu Tekyiiem KOHTPOJIE OLEHKE «OTIMYHO» cOOTBeTCTBYeT 30 OayioB, OIEHKE «XOPOIIO»
COOTBETCTBYET 25 6aJlioB, OLIEHKE «yJOBJIETBOPUTEIHHOY» COOTBETCTBYET 20 H6aLIoB.

[Ipy mpoMekyTOYHOM KOHTPOJIE OLIEHKE «OTIMYHO» COOTBETCTBYeT 80 OamioB, OLEHKE
«XOpoI10» cooTBeTCTBYET 70 6ANIOB, OIICHKE «YI0BIECTBOPUTEIBHO» COOTBETCTBYET 60 6aIoB.

JlononHuTeNbHBIE OaNlIbl CTABSTCS 32 OTBETHI HA CIIOXHBIE BOIPOCHI, aKTUBHYIO paboTy B
ceMecTpe, ydyacTue B OJIMMIIMAAAX MO MaTeMaTHKe W WH(OPMAIMOHHBIM TexHosoTusMm (1o 20
0amoB).

OO0mras oleHKa 3a MPOMEKYTOYHBIH KOHTPOJb BBICTABISIETCS B COOTBETCTBUU C OANIHHO-
peiituHroBoii cuctemoit (ot 60 10 69 GannoB — yI0BIETBOPUTENLHO, 0T 70 10 79 6anmioB — Xopoio,
oT 80 6aI0B — OTIIMYHO).

IIpumepHbIe BONIPOCHI K 3K3aMEHY:
OcCHOBHBIE aPXUTEKTYpPbl HEHPOHHBIX ceTeil U 001aCTH UX TPUMEHEHHUS.
AJropuT™M 00paTHOTO PACIIPOCTPAHEHUS OLIUOKH.
I'pasueHTHBIH CITyCK U ero OCHOBHBIE MOAM(DUKALINY.
CBepTouHbIE HEHPOHHBIE CETH.

bl



3amaua KnaccuUKai U300pakeHui.
Transfer Learning.

PexyppeHTHBIE HEUPOHHBIE CETH.
Jlosirast KpaTKOCpPOYHAsl TAMSITh.

9. Tlpobnema 3aTyxaromKX TPAIUCHTOB.
10. ABTOKOIMPOBIIUKH.

11. BapunannoHHBIE aBTOKOJUPOBIIUKH.
12. T'eHepaTUBHO-COCTA3ATENbHBIE CETH.

Paspa0orunkmu:
Cﬁ& JIOIICHT Kasumupos A.C.
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