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1. IEJM ¥ 3AAYM JUCHUTLIMHBI

Heanb

Lensamu ocBoeHMs: TUCHUIUTUHBI «I TyOokoe oOy4deHne» SBISIOTCS 03HAKOMIICHHE CTYASHTOB C
ITyOOKMMHU HEHPOHHBIMH CETSMH, METOJaMH UX 00y4YEHUs, IPUMEHEHHEM B PA3IUYHBIX 3aa4ax.

3apaun:

3agagaMi  OCBOCHHMS AMCIMIUIMHBI SIBISIOTCS CleAylone: c(hopMHUpOBAaTh KOMIICTEHIIHH,
HEoOXOAUMBIe Ul BBIOOpa TMOIXOIAIICH apXUTEKTYphl HEWPOHHOW CeTH, CO3JaHHs M OOydeHUs
HEWPOHHBIX CETEH; TO3HAKOMUTH C HCXOTHBIMU UACSIMH M SBPHCTHKAMH, JISKAIMU B OCHOBE TITyOOKOT 0
oOydeHHs, BBECTH B MAaTEeMaTHYECKyl0 TEOpHI0O M (opMaIM3alui0 IPHUMEHSEMBIX allOPUTMOB,
CHCTEMaTH3HUPOBATh METOABI C TOUYKH 3PEHUS MX CPABHUTEIBHBIX [TPEUMYIIECTB, HEJOCTATKOB M I'PaHMUI]
NPUMEHUMOCTH; BBIpabOTaTh HABBIKM PELICHUs MPUKIAIHBIX 337a4 B 00JIaCTH MAIIMHHOTO O0y4YeHUS;
copmMHpOBaTh KOMIIETCHIUH JUIS IPOBEJNCHUS HAYYHOTO HCCIIEIOBAaHUS B 00JIACTH MAIIMHHOTO
00y4eHHUsI U CMEXHBIX HaYK.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHas aucnuIiniiHa (MOJIYJIb) OTHOCHTCS K 4YacTH MPOrpaMMbI, (hopMmupyeMoit
y4acTHUKaMH 00pa30BaTENIbHBIX OTHOIIEHHH, U U3ydYaeTcs Ha IEPBOM Kypce.

2.2. Jlns m3y4eHus TaHHON yu4eOHOM MUCIUTUTHHBI (MOIYIIs1) HEOOXO MBI 3HAaHUS U HABBIKH,
chopMUpOBaHHbIE TaKUMM JAUCUMIUIMHAMU OakanmaBpuara Kak «Teopust BeposTHOCTEH U
MaTeMaTH4ecKas CTaTUCTHKa», «JlUCKpeTHas MareMaTuka», <«SI3bIKM MIpPOrpaMMHUPOBAHUA» U
MpenpIaylel AMCUUIIITUHON «MammHHOe 00yueHuey.

2.3. 3HaHus, yMEHWS W HaBBIKM, (OpPMHUpYEeMbIe B TIPOIECCE OCBOCHHS JAUCIUTUIMHBI
«'myGokoe 0OyueHHEe», UCIONIB3YIOTCS NP BBINOJHEHUH HAayYHO-HCCIIEA0BATENbCKUX padoT, s
peleHus MPUKIJIAAHBIX 33124 U BBINOJIHEHUS BBITYCKHONW KBaIM(PUKALIMOHHOMN paboTHI.

3. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUS JUCIUIIJINHbBI

[Ipouecc ocBoeHuUsT AUCHUILIMHBI HAIIPaBJieH Ha (POPMUPOBAHUE KOMIIETEHLUH (3JIEMEHTOB
cnenyromux komnetreHiui) B coorBeTcTBUM ¢ PI'OC BO mo cooTBeTCTBYIOMIEMY HaIpaBICHHUIO
MOATOTOBKH.

IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHS 10 JUCHUILINHE (MO1YJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMM JOCTHKEHHS] KOMIIeTeHIIUH

Nugukaropsl
Komnerennus . Pe3yabTaThl 00yuyeHus
KOMIIeTeH Ui
ITK-1 Cnoco6en WK k1.3 3HATh: OCHOBHBIE aPXUTEKTYpPbI
OCYLIECTBIATh ynpasieHue, | Crocobex I10JIb30BAThCS | HEMPOHHBIX CETEH, TPaJIMEHTHBIC
00paboTKy, BU3yaJIU3alUI0 U | METOJaMH U | MeToJibl 00y4eHHUsI HEHPOHHBIX
aHaJIM3 JaHHBIX (BKIIIOYas UHCTPYMEHTAIbHBIMU cerei, 00J1aCTh IPUMEHUMOCTH
paboTy ¢ 60bILIUMU CpeIaCTBaMH MalIMHHOTO | Pa3JINYHBIX APXUTEKTYP.
JAHHBIMM), B TOM YHCIIE o0yueHus YMeTh: MaTeEMaTHUECKU
METO/IaMH MAIIMHHOTO dopmanuzoBath 3a7auy; BEIOpaTh
o0OyuyeHus HEO0XO0/IUMYIO apXUTEKTYpy

HEUPOHHOU CETH JJIsl PELLICHUS
MPUKIIAHBIX 3a/1a4, UCXOIA U3
UX IPUMEHUMOCTH,
OIPAaHUYEHUN, CUIIbHBIX U
Ca0bIX CTOPOH; aJanTUPOBATh
AJTOPUTM, UCXOJISl U3 PA3JIMYHBIX
crenupuIecKuX 3BPUCTUK U
MMEIOLINXCS TUIOTES; MPOBOAUTH




MOJIeIMPOBaHNEe U 00y4YeHUE Ha
oOyyaromeii BRIOOpKe;
IPOBOJUTH KOHTPOJIb
nepeoOydeHHUs ; peau30BbIBaTh
JITOPUTM C UCIOJIb30BAaHUEM
COBPEMEHHBIX SI3bIKOB
IPOTPaMMUPOBAHUS U
TEXHOJIOTUH.

Buiagers: HaBBIKAMH
UCIIOJIb30BAHUSI ~ COBPEMEHHBIX
ApXUTEKTYp HEUPOHHBIX CETEH;

MaTeMaTHICCKUM anmapaTtom
dbopmanuzanuu TIPUKIIATHBIX
3a/1a4; HaBBIKAMH  peaH3aIiuu
IPOTPaMMHBIX QITOPUTMOB

MaITMHHOTO 00YYEHHSI.




4. COAEPKXAHME U CTPYKTYPA ITNCHUIIJIMHBbI

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

4.1. COAEPXKAHUE JUCHUILIUHBI, CTPYKTYPUPOBAHHOE 110 TEMAM, C YKA3AHUEM BHUJIOB YUEBHBIX 3AHATUMA U OTBEJEHHOT'O HA HUX
KOJIMYECTBA AKAJEMHUYECKHUX YACOB

Buasbi yueOHoii padoThl, BKJIIOYast
CaMOCTOSAITEJBHYIO PadoTy 00y4yaromuxces u
TPYI0EMKOCTD (B 4acax)
Dopmbl
KonrakTHast padora
Ce TeKyIlero
Ne npenoaaBareisi ¢ 00y4ar U HMHUCS
o/ Pa3es 1M CHUANIMHBY/ TEMbI Mec Camocrosi | KOHTPOJs
p CemuHapck TeJbpHasi | YCIEeBaeMOCTH
Jlexknuu | (I all::nqec Kourpous | padora +
u P 00ydeHus | KOHTPOJIb
KHe
3aHSATHA)

1 |HeiipoHsl 1 HEHPOHHBIC CETH. 2 2 4 1 nao.

2 Beenenwue B PyTorch. 2 2 4 2 20 J1a0.

3 |[TomHOCBSI3HBIC HEHPOHHBIC CETH. 2 2 4 1 nao.

4 |CepTouHbIC HEHPOHHBIE CETH. 2 2 4 1 20 nao.

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

6 |Transer Learning. 2 2 4 1 20 1a0.

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

8 |ABTO’HKOJIEPHI. 2 2 4 1 18 J1a0.

[ToarotoBka K 5K3aMeHy. 44

Hroro yacos 16 32 10 122




4.2. IITAH BHEAYJIUTOPHOI CAMOCTOSITEJIbHOI PABOTbI OBYYAIOIIUXCSI IO JUCLHUAMNIMHE

CamocTosTebHasg padoTa 00y4alonIuxcs Y4eOHo-
Cemec Bun Cpoxku 3atpatsl Ouenounoe METOAMIECOE
Ha3Banwue pa3aena, TeMbl o0ecrieyeHue
P CaMoCTOSITE/Ib | BBINOJHE | BpeMeHU CpeacTBO CAMOCTOSTENLE
HOIi padoThI HUA (uac.) o
0ii paboThI
M
Bgenenue B PyTorch. Brinosnnenne ITpoBepka « azzp::nm
2 IPaKTUYECKOM 01.03 20 JTOMATITH e HJ}?;T (opwe
paboTs! paboThI p
NOC DOMIC
CBepTOUYHBIC HEUPOHHBIE CETH. 01.04 Martepuab
BrinonHeHnue ITposepka VDCa Ha
2 NPAaKTHIECKOM 20 JoMaIiHei HJ};IZ‘T (opwe
paboThI paboTHI p
NOC DOMIC
Transer Learning. 01.05 Marepuaiis
BrinonHenue IIposepka vpCa Ha
2 NPAKTHIECKOM 20 JoMariHei HJ};I;T (opwe
paboTHI paboThI 1OC DOMIC
ABTOSHKOZIEPHL. Brinonunenue 01.06 ITpoBepka KMa];Zp::HH
2 MPaKTUIECKON 18 JoMarHen n?:w (bopme
paboTHI paboThI 11OC DOMIC
Marepuainsl
2 [ToaroToBka Kk sK3aMeHY 14.06 44 Kypea Ha
miaThopMme
HNOC DOMIC
OO611ast TpPyA0EMKOCTh CAMOCTOSITENTLHOM pabOThl O TUCIUILIMHE (4Yac) 122
W3 HUX 00beM caMOCTOSATENBHON PabOThI C UCIIOJIL30BAHUEM AIIEKTPOHHOTO OOyUYCHHS U 122

JMICTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH (4ac)

4.3. COIEP KAHUE YYEEHOI'O MATEPUAJIA

roONME

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




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

NGO

4.3.1. Ilepeyenb ceMMHAPCKHUX, IPAKTHYECKUX 3aHATHI M J1a00paTOPHBIX padoT

Ne Ne paznena HaumeHoBaHMe cCeMUHAPOB, NPAKTHYECKHUX U J1a00PATOPHBIX TpynoemkocTh OueHnouynble ®opmupyeMbie
n/H U TeMbI padort (uac.) cpeacTBa KOMIIeTeH U
Bcero N3 Hux (MHaMKATOPBI)*
qacoB NpaKkTu4
eckast
MOATr0TO
BKa
1 2 3 4 5 6 7
1 1 Heliponsl 1 HEWpOHHBIE CETH. 4 4 [TpoBepka IK-1
nabopaTopHOH
paboThHI
2 2 Brenenue B PyTorch. 4 4 | TIpoBepka IK-1
nabopaTopHO
paboThHI
3 3 [TonHOCBSI3HBIC HEHPOHHBIC CETH. 4 4 | IlpoBepka IK-1
nabopaTopHO
padboThI
4 4 CBepTOUYHBIE HEUPOHHBIE CETH. 4 4 | TIpoBepka IK-1
nabopaTopHO
paboThHI
5 5 BatchNorm u Dropout. 4 4 | TIpoBepka IK-1
nabopaTopHOM
palboThI
6 6 Transer Learning. 4 4 | IlpoBepka [1K-1
nabopaTopHOM
paboThI




7 7 Jlerekiusi 0OBEKTOB. 4 4 | IIpoBepka I1K-1
n1abopaTopHOI
paboThI
8 8 ABTOSHKO/IEPHI. £ 4 | IlpoBepka [1K-1
nabopaTopHOi
paboThI
Bcero 32 32
4.3.2. IlepeyeHb TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOSITEIbHOE H3YUYeHHe CTYJeHTAMH B PAMKaX caMocTosATeIbHOil padoTsl (CP)
Tema 3aganue dopmupyembie
KOMIIeTEeHI[UH
Brenenue B PyTorch. PemmTe 3a1aun 171 CaMOCTOSITEILHOTO BBINOJHECHUS ITK-1
CBepTOUYHBIE HEHPOHHBIE CETH. PemmnTh 3agaun 11 CaMOCTOSITEILHOTO BBIMIOJHEHUS IK-1
Transer Learning. PemmnTe 3a1aun 171 cCaMOCTOSITEILHOTO BBIMOJHEHUS IK-1
ABTO3HKOJIEPHI. PemmnTe 3agaun 171 CaMOCTOSITEILHOTO BBIMIOJIHEHUS IK-1

4.4, METOINYECKHUE YKA3AHUS IO OPTAHU3AIIMN CAMOCTOSTEJILHOM PABOTHI CTYJIEHTOB

Bo Bpemst u3yueHus TUCIUIUIMHBI CTYIEHT MOCEIIAeT JEKIUH, TPAKTUYECKUE 3aHATHS, BHITIOJIHAET TaOOpaTopHbIE 33/1aHNs, TOTOBUTCS K TECTaM,
3aueTaMm | 3k3ameHaMm. [t Kaskaoro BUia A€ATEIbHOCTH HEOOX0IMMO MPaBUIILHO OPraHU30BaTh CAMOCTOSITENIbHYIO padoTy.

Jlexuuu. B BeIcIeM yueOHOM 3aBEACHHUM JICKITUSA SIBISETCS BaXKHOU (popmoit yaeOHOTro mporiecca. Ha eKkiuu CTyIeHThI OJIydaroT TIIYOOKHE U
pazHOCTOpoHHUE 3HaHuA. JIekius crnocoOCTBYEeT pa3BUTHIO TBOPUECKUX CIOCOOHOCTEH, (opMHUpyeT HICHHYI0 YOEKIEHHOCTh, IO3BOJIET
YCTaHaBIIMBATh CBSA3b Y4EOHOrO0 MaTepuaja ¢ MPOU3BOJACTBOM, HOBEHIIMMH HAYyYHBIMU JOCTHKEHUSAMU. Jlekuus TpeOyeT Tpu BUAA JESITEIBbHOCTHU:
MOATOTOBKY K JIGKIIMH, pabOTy Ha JIEKIMU U pabOTy MOcie JEKIUH.

[Tocne nmpocnyinBanus JEKIUH CTYIEHT OJDKEH MPopaboTaTh U OCMBICIUTE MOJTY4YeHHbIN MaTtepuan. Ha kaxapiii nmpumep, NpuBeICHHBIA Ha
JIEKIIMH, JKeTaTeNbHO, (€CJIM ATO BO3MOKHO) MMPUBECTH CBOW. Martepual, U3J0KEHHBIN B JIEKIIHH, MOKHO MPOCMOTPETH B IPYTUX UCTOYHHUKAX.

B mnporecce NEKIIMOHHOTO 3aHATHUS CTYACHT JOJDKEH BBIJIECNIATH Ba)KHBIE MOMEHTBI, BBIBOJBI, AHAJU3UPOBATh OCHOBHBIC IOJIOXKEHHUS.
HenocraTouHo TONBKO «CIyIIaThy JEKIHI0. BO3MOXKXHOCTH MaMsITH YelIoBeKa He YHUBepcaibHbl. Kak Obl BHUMATEIBHO CTYAEHT HU CIIyIIAJ JEKIH IO,
OonbIIas yacTb HH(GOPMAILIUU BCKOpE MOCie BocnpusaTus Oynet 3a0pita. UTOOBI BOCCTAHOBUTH JIEKIIMOHHBINA MaTepHall, €ro HY)KHO MOBTOPUTH, a JJIs
3TOTO JIEKLHI0 HEOOXOIUMO KOHCIEKTUPOBAaTh. KOHCHEKT JIeKIMii JOHKEeH OBbITh B OTIENBHON TETpaau, B KOTOPOH HE JOJHKHO OBITh HUYETo, KpOoMe
nekiuu. He Hamo cTpeMuThest MoApoOHO CIOBO B CIOBO 3aMUCHIBAThH BCIO JIEKIHMIO. KOHCIIEKTHPYITE TOMBKO CaMO€ BaKHOE B pacCMaTpUBAeMOU TeMe:
KJIFOUEBBIE CJIOBA U UX 3HAYEHUS, IPUMEPHI UCIIOJIb30BAHUS KOHCTPYKIIMI, YTO CTApaAETCsl BBIACIUTD JIEKTOP, HA YEM aKIEHTUPYET BHUMAHUE CTYACHTOB.

Tetpaap A7 KOHCIIEKTa JEKIUH Takke TpeOyeT ocoboro BHUMaHus. Ee HyXHO caenaTh yqoOHOH, MPaKTUYHOW U MOJIE3HON, BeJlb UMEHHO OHA
SIBJISIETCS. OCHOBHBIM MH(QOPMATHBHBIM UCTOYHHKOM TPH MOJATOTOBKE K Pa3IMYHBIM OTYETHBIM 3aHATHUSM, 3a4eTaM, dk3aMeHaM. KoHeuHo, odopMmieHue
JEKIIMOHHON TeTpaau — 3TO Jieno BKyca. Ho nenecooOpa3Ho OTHeNUTh MOJs, TAEe CTYACHT MOT ObI U3JIOKUTh CBOU MBICIIH, BOTIPOCHI, MOSBUBIIUECS B




xoze ynekuuu. [lone3Ho oHy U3 CTpaHMIl OCTaBIATH CBOOOHOH. OHa MOoTpedyeTcst MOTOM, NMPH CaMOCTOATENbHOM noaroToBke. Croga MOXHO Oyner
3aHECTH JIOTIOJHUTEIbHYIO HH(OPMALIUIO 110 JaHHOW TeMe, MOTYUYEeHHYIO U3 APYrHMX HCTOYHUKOB: PUCYHKH, CXEMBI, TPUMEPHI KOJa U T.1I.

JlaGoparopHoe 3ansTue. JlabopaTtopHbIe 3aHITHSI IO PELLIEHUIO 33a4 CYIIIECTBEHHO JIONOJIHSIOT JIEKUKHU. B npouecce ananuza u pemienus 3ajgau
CTYIACHTBl PACIIUPSIIOT U YIVIYOJSIOT 3HAHUS, IOJYYEHHBIE W3 JIEKIMOHHOTO Kypca M Y4eOHUKOB, IPHUOOpPETAIOT YMEHHE MPUMEHATh 00Iue
3aKOHOMEPHOCTH K KOHKPETHBIM CITy4asiM.

Heo6x0aumMo, 4TOOBI CTYI€HTHI TOTOBHIIM TEOPETHUECKUI MaTepHai, T.K. UIMCHHO HEBBINIOJIHEHUE 3TOTO TpeOOBaHUS MPUBOANT K HEYyaue Ipu
pelIeHnH 3a1au.

HecmoTps Ha pasnuume B BUAAX 3a7ay, UX pPelIeHHE MOKHO MPOBOJUTH MO CIENyIOeMY OOlieMy IUIaHy (HEKOTOpbIE IyHKTHI IJlaHa MOTYT
BBINIAIaTh B HEKOTOPBIX KOHKPETHBIX CIydasX): a) MpOoYecTh BHUMATEJIbHO YCIOBHME 3aJaud; 0) MOCMOTPETh, BCE JM TEPMUHBI B YCIOBUSX 3a]laud
W3BECTHBI M TMOHATHBI (€CIM YTO-TO HESACHO, ClEAyeT oOpaTUTbCs K y4EOHMKY, MPOCMOTPETh PEIIECHUs NPEIbIIyLIUX 3a]ad, MOCOBETOBATHCS C
MpernoaBaTesieM); B) NMPOU3BECTH aHAIM3 3a7aud, (HY)KHO 4€TKO MOHHMMAaTh, B UYeéM Oy/IeT 3aK/IIouaThCsl pELIEHHE 3a/adyM); I') PelIuTh 3ajady; 1)
MIPOTECTUPOBATH MOJYUCHHbIE PEIICHUE HA JaHHBIX U3 MPUMEPOB K 3aJlaue, a TaKXKe Ha JOMOJHUTEIbHBIX JaHHBIX.

Ecnu 3aaua He perieHa nin «He pemaeTcs», ToO He00X0MMO ellle pa3 BEPHYThCs K MyHKTaM a) U 0). CKOJIBKO pa3 HYy>KHO BO3BPAILlaThCS K 3TUM
nyHkTam? [IpakTuka mokasbiBaeT, 4To He OoJiee aecsaTH pa3. Eciu u nocine 31oro 3ajaua «He penraeTcsh», TO MOKHO MOMBbITaThCs HAUTH pelIeHne dTon
WM TIOXO0KeH 3a/1auM B pa3IMYHbIX HCTOYHUKAX.

Jomanrnee 3aganue. [Ipy BEINOTHEHNH JOMANIHETO 3a/1aHUsl HEOOX0IMMO MPOCMOTPETh TEKCT JIEKIHH, Pa300paThbcs C HOBBIMU OTIPEICICHUSIMH,
IIOCMOTPETh 33JJaHUs, KOTOPbIE ObLIM BBINOJIHEHBI HA 1a00paTOpHOI padoTe U MPUMEHUTH NOJIyYEHHbIE 3HAHUS AJIS BHIIIOJHEHUS JOMAaIIHEH paboTHI.

Tect. B nepyto ouepenp nocrapaiitech y3HaTh 4ero *AaTh OT TECTA, KaKue MPUMEPHO TaM OynyT 3aaaHus. Ecinu Bam JocTynmHbI 00pa3iis! TecTa
(xax, HarrpuMmep, npu caade EI'D), Heo0X0AMMO 3TUM BOCIIOJIB30BaThCS U €KEJHEBHO TPEHUPOBATHCSL.

He ocrapmsiiTe Bce Ha camblif TocieTHU MOMEHT. Eciin OyzeTe moCcTOSTHHO TOTOBUTHCS K TECTY, Bbl HABEPHSKA YJIYUIINTE CBOU 3HaHUS. J1Jis
3TOT0 COCTABBTE IUIAH HA KAXAbIH JI€Hb, YTOOBI IPAaBUIBHO PACHPEAEIATh CBOE BpEMs.

Jlenaiite HeOOIbIINE TIEPEPIBBI BO BpeMs yueObl. B mpoMexyTkax MO>KHO J1aTh ceOe HeOOIbIIy0 (pU3MUECKyI0 Harpy3Ky. Mo3r jydlie Bcero
pa0oTaeT, Korja yMCTBEHHBIH TpyJ cMmeHsercs ¢usumdeckuM. llporymsiitech, moberaiite, mourpaite B 0ackerOoi, NMONUHANTE MAY — MOMHMO
CTUMYJISILIUM YMCTBEHHOM JIeSIT€NbHOCTH, 3TO CHUMET CTPECC.

OTIBIX U KOHTPOJIb HAJl BOJTHEHUEM — OJIHU M3 INIaBHBIX COCTABJIAIOLIUX YCII€Xa IPU NOArOTOBKE K TecTy. HacTo OMNOKY COBEPILAIOTCS TOJIBKO
U3-3a cTpecca, KOTOPBIN MeIIaeT CKOHIIEHTPUPOBATHCS U cOOpaThCst. UTOOBI ObITh OTAOXHYBIIUM U pacciaaOleHHbIM, cOOII01aliTe COCTaBIEHHBIN PeXUM
U CTapalTech BBICHIIATHCA.

Ok3ameH. Ha sk3ameHe oueHuBaroTcs: 1) MOHMMaHME U CTENEHb YCBOCHUS TEOPUU; 2) METOAMYECKas MOArOTOBKA; 3) 3HaHUE (AKTHUECKOrO
MaTepuaa; 4) 3HakOMCTBO ¢ 00513aTeJIbHOM JIMTepaTypoil; 5) yMeHHe NPUI0KHUTh TEOPHUIO K MPAKTHKE, PELIaTh MPAKTUUECKUE 3a]1auu U T. 1.; 6) JOTrHKa,
CTPYKTYpa U CTHJIb OTBETA, YMEHHUE 3aIlMIIATh BbIBUraeMble Mo10keHuss. Ho 3HaueHne 3Kk3aMEeHOB HEe OIpaHUYMBAETCS MPOBEPKON 3HAHUH. SIBIIsIsACH
€CTECTBEHHBIM 3aBEpIIEHHEM PAOOTHI CTYIEHTA, OHU CIIOCOOCTBYIOT OOOOIIEHHIO M 3aKpEIUICHUIO 3HAaHUM W yMEHUH, MPHUBEJEHUIO UX B CTPOTYIO
CHCTEMY, a TAKXKe YCTPAHEHUIO BO3HUKIIUX B MPoOLlecce 3aHATUH MPOOEIIoB.

CTyneHThl TOTOBATCS K 9K3aMeHaM Mo-pa3sHoMmy. OJHM U3 HUX NMpopalaThIBAIOT JIMIIbL HEKOTOpBIE BOMPOCHI, BHIOpaHHbIE Hayraj, Apyrue
CTpeMSTCS 3allOMHUTBH BeChb MaTepHuall MOJps, He BHUKas INIyOOKO B €ro cyrb. PaboTa mpu 3TOM KOHLIEHTPUPYETCSl Ha OJHOM CTPEMJIEHUHU — CIaTh



JK3aMCH. HCI[OCTaTKI/I TAKOM CHUCTEMEI OYCBU/IHBI. O‘-IGBI/IZ[HO TAaKXKXC, YTO MOATOTOBKA HE NOJDKHA OTPAaHUYMBATLCA YTCHHUCM JICKIITMOHHBIX 3aImcen.
HepBOHa‘IaJIbHLIC HCO6pa6OTaHHbI€ KOHCIICKTBI CTYACHTA COACPIKAT (baKTBI, OMMpCACIICHNUA, BbIBOAbI, CACIAHHBIC IMPCIIOAAaBaTCICM, HO B HHX, KaK
MpaBUJIO, c1abo MPOCMATPUBAETCS CBA3YIOMIAS MAEs Kypca, TaK KaK CTYJACHT, 3aIHChIBasi KAKAYIO JIEKIIUIO B OTJEILHOCTH, PENIKO CIOCOOCH cpasy U
JOCTaTOYHO TOYHO YJIOBUTH OONIYIO HANpPaBIIAIONIYI0 MBICIE. [109TOMY KOHCHEKT TpeOyeT MOTOJIHUTENBHOW 00pabOTKH Ha OCHOBE HCIOJIB30BAHUS
Y4eOHHUKOB U PEKOMEHIOBAHHOH JINTEPATYPHI.

Cy1ecTBeHHBIC HEJJOCTATKA UMEET M TAKOH CITOCO0 MOATOTOBKH K DK3aMEHaM, Kak Oerblid mpocMoTp Beero marepuana. OH 3pGeKTUBEH TOIBKO
Ha HCKOTOPLIX 3Tallax INIAaHUPOBAHUA WU 3aKPCILIAIOMICTO ITOBTOPCHUS. Bonee HaIle)I(HbIﬁ u IIGJIGCOO6paBHI)II\/JI IIyTh — 3TO THWIATCJIbHAA CUCTCMAaTHU3alluA
MaTcpuraia npu BAyM4YuBOM NOBTOPCHUH, YCTAHOBJICHUH BHYTPUIIPECIMETHBIX CB$[3€I>1, YBA3KE PA3JIMYHBIX TEM U pa3aciiOB, 3aKPCINICHUHN ITYTCM PCIICHUA
3ajad.

[lepen sk3aMeHOM Ha3HauaeTcs KOHCYJIbTanus. Lleiah ee — jaTh OTBETHI HAa BOTPOCHI, BO3HUKIIUE B XOJIE CAMOCTOSITCIILHOW TOJTOTOBKH.
XoTenoch 661 00paTUTH 0CO00€ BHUMAHKUE Ha BaKHOCTb MPEIIK3aMEHAIIMOHHBIX KOHCYIbTAIMH. 3/1€Ch CTYIEHT UMEET MOJIHYI0 BO3MOYKHOCTb MOJTYYHUTh
OTBET Ha BCE HESICHBIE €My BOTIPOCHL. A JUIS TOTO OH JIOJDKEH MPOopadoTaTh 10 KOHCYIbTAIlMK Bech Kypc. KpoMe Toro, mpenogaBarens OyaeT oTBe4YaTh
Ha BONPOCHI JIPYTHX CTYJIEHTOB, 4TO OyIeT U1 Bac TOBTOPCHHWEM M 3aKpeIuIeHWeM 3HaHWi. U emie o4YeHb BaKHOE OOCTOSITENLCTBO: JIGKTOP Ha
KOHCYJIbTAallMH, KaK IIpaBHJIO, 06pa1]1aeT BHUMAaHHEC Ha TC pas3JCJibl, 10 KOTOPBIM HA MPCALIAYINNX 3K3aME€HAX OTBETEI ObLIH HCYOOBJICTBOPHUTCIbHBIMU,
a Takke (UKCUpYET BHMMaHHE Ha HambOoJjee TPYAHBIX paszjaenax Kypca. HekoTopble CTyleHTHl HE MPUXOIAT HAa KOHCYJIbTAIlMH JTUOO MOTOMY, YTO
CUHUTAIOT, YTO Y HUX HET BOIIPOCOB K JICKTOPY, 100 IoJiararoT, YTO Y HUX U TaK MaJIO BpEMCHHU U JIyUlI€ CAMOMY ITOYUTATh MaTCPUaJl 10 KOHCIICKTY HJIN
B yueOHHMKe. DTO Turybokoe 3a0myxaeHue. Hukakas apyras paboTra HE CMOXKET MPUHECTH CTOJIb 3HAYUTENHHOTO A (eKTa HaKaHyHE DK3aMeHa, Kak
KOHCYJIbTAIIHsI IPETIOIaBaTesl.

[ToAroToBKY K 3K3aMeHy ClieJyeT HaYMHATh C MEPBOTO JHS M3YYCHUsS MUCHUTUTMHBL. Kak mpaBmiio, Ha JEKIUSAX MMOTYCPKUBAIOTCS Hawmboliee
Ba)XHBIC W TPYIHBIC BOIMPOCHl HIIM Pa3leNbl Kypca, TpeOyrollne BHUMATEIFHOTO HM3YYEHHUS W OOMyMbIBaHWsA. HyXKHO 3TH BONPOCH! BBHIIEIUTH U
00s13aTeIbHO TOCTapaThCcsl pa3o0paThCs B HUX, HE JTOKHUIAACHh SK3aMEHa, MpopaboTaTh WX, TOTOBICH K JIAOOPATOPHBIM 3aHATHSAM, MOMPOOOBATH
CaMOCTOSITEIIBHO PEIINTh HECKOJIBKO THUTOBBIX 3a/1a4. M eciii, HECMOTpsl Ha 3TO, YacTh MaTepHaja OCTallaCh HEYCBOCHHOM, HM B KOEM ClTydae Helb3s
YCIIOKauBaThCs, HAJESICh HAa TO, YTO ATO HE IMOMaJeTCs Ha dk3aMeHe. DakThl rOBOPSIT 00 00paTHOM: €CIIM T€ WM JPYyrue BOMPOCHI Kypca HE BOIUIH B
9K3aMEHAIIMOHHBIN OHIIET, TIPENoaBaTelb MOXKET UX 3a/1aTh (M 4acTO 33/1aeT) B BUJIC IOTIOJHUTEIHHBIX BOPOCOB. TOYHO TaKOE jK€ OTHOIICHUE JIOJKHO
OBITh BRIPAOOTAHO K BOIIPOCAM U 3aj[adaM, MePEUUCICHHBIM B 3K3aMEHAIIMOHHOW MTPOTpaMMe, BhIJIABAEMOM CTYJIEHTaM elie /10 dk3aMeHa. OObIYHO ATH
K€ BOIIPOCHI M aHAJIOTUYHBIC 3a/1a4l COJICPKATCS B IK3aMEHAIMOHHBIX Omiietax. He ciieayeT ocTaBiisaTh 03 BHUMaHMSI HU OJJHOTO pasjielia Kypca; eclid
HE Y/1aJI0Ch B YEM-TO pa300paThCsi CaMOMY, HYXKHO OOpaTUThCS K TOBAPHILAM; €CITH U 3TO HE MIOMOTJIO BBISICHUThH KAaKOW-TTHOO0 BOTIPOC 70 KOHIIA, HYXHO
00s13aTeJIbHO 3aJaTh ATOT BOINPOC IPENOJaBaTeII0 Ha MPEIIK3aMCHAIMOHHOW KOHCYIbTAllMHU. Upe3BBIYAHO BaXKHO NPUYYHTH CeOS K YMEHHUIO
CaMOCTOSITEJIbHO MBICIIUTh, YUYUTHCS JyMaTh, MOHUMATh CyTh Jena. OueHb MOJE3HO MOocie MPOpabdOTKH KaXIOTro pasjieia BOCCTAHOBUTH B MaMSITH
COJIepKaHWEe M3YYCHHOTO MaTepualia, KpaTKo 3aIllicaB 3TO Ha Jicte Oymaru. Ecim 3Toro He cienatb, To OoJblasi 4acTh MaTepuaia OCTAHETCs He
MOHATOM, a JHIb (GOPMATBHO 3ayYEHHOU, U MPH MEPBOM KE BOIMPOCE dK3aMeHATopa CTYJAEHT YOeIUTCS B TOM, HACKOJIBKO MOBEPXHOCTHO OH YCBOMII
Matepuai.

4.5. IPUMEPHASI TEMATHUKA KYPCOBBIX PABOT (HPOEKTOB)



He npexgycmotpeno.



5. YYEBHO-METOJIMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MO JIST)

a) nepevyeHb JUTEPATYPhI

1. I'pac, JIxoan. Data Science. Hayka o manubix ¢ Hyns [Tekcr] : yue6. mocooue / 1. I'pac. -
CII6. : BXB - ITerepOypr, 2019. - 336 c. ; 23 cm. - ISBN 978-5-9775-3758-2 (30 5k3.).

2. HunbkoBckuii, M. A. MeTonpl aHaiu3a 3HaHUW U JaHHBIX [DIEKTPOHHBIN pecypc] : yd.-
mertoany. ocodue / M. A. HunpkoBckuii .— HoBocubupck : U3n-sBo HI'TY, 2010 .— 68 ¢. — —
Pexum nocryna: 9bC «PykoHT».

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

4. Camnpeixkun, O. H. WuTemnektyanbHBI aHamM3 JaHHBIX : ydyeOHoe mocobue / O. H.
Camnpeikna. — Camapa : Camapckuii yausepcuret, 2020. — 80 c. — ISBN 978-5-7883-1563-8. —
Texct : onekrponnblt //  Jlanp : 2JeKTpoHHO-OmOnuoTteuHas cucrema. — URL:
https://e.lanbook.com/book/188906. — Pexwum foctyma: 11 aBTOPHU3. MMOJIb30BATEICH.

0) mepuoIMYeCKHe U3TAHUSA

B) CIMCOK aBTOPCKHUX METOIHYECKHX Pa3padoToK:

Martepuainsl kypca, onyoiaukoBanHsie B MOC «DOMICy.

r) 0a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U TOUCKOBbIE CHCTEMbI

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIHUIIJINHbI

6.1. YYEBHO-JIABOPATOPHOE OBOPY/IOBAHMUE :

Jlis mpoBeneHUs JIEKIMOHHBIX 3aHSATHM HE0OXoJMMa ayauTopusi € MNpe3eHTAlHOHHBIM
obopynoBaHueM, IS TPOBEACHHS JIAOOPATOPHBIX 3aHATHNA HeoOxoauma ayautopus Ha 25-30
pabounx MecT (B 3aBHCHMOCTH OT YHCJICHHOCTH YYEOHOW TpyNIbl), 00OpYyIOBaHHAs TOCKOM,
MPE3EHTALMOHHON TEXHUKOM, KOMITBIOTEPAMH.

6.2. IIPOTPAMMHOE OBECIIEYEHUE

1. Bpayzep.
2. Python 3.
3. Anaconda.

6.3.TEXHUWYECKHWE 1 DJIEKTPOHHBIE CPEJICTBA:
HNOC DOMIC, mnpe3eHTallMOHHOE OOOpYIOBAaHHME, TEPCOHAIBHBI KOMITBIOTED C
BO3MOXHOCTBIO IEMOHCTpAIMU Mpe3eHTanuii B opmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'MU

HpI/I peaim3an JaHHOT'0 KypcCa UCITOJIb3YHOTCA CIICAYIOIIUC O6paSOBaT€HLHLIe TCXHOJIOTHH
TCXHOJIOTHHU TpPaadUuLIUOHHOI'O O6yquI/I$I, HI'POBBIC TCXHOJIOI'MH, TCXHOJIOTUH HpO6HeMHOFO
O6yLIeHI/I$I, TCXHOJIOTUH 06yquI/1${ B COTPYAHHYCCTBC, TCEXHOJIOTHMU KOHTCKCTHOI'O 06y’~IeHI/I}I,
HUHTCPAKTUBHLIC TCXHOJIOTUH, TCXHOJIOTHUU JUCTAHIIUOHHOT'O 06y’~IeHI/I}I, AKTUBHBIC NICAArorut4cCKuc
TCXHOJIOTHH.

8. OLHEHOYHBIE MATEPHAJIBI JIUVISA TEKYIIEI'O KOHTPOJISA U
NPOMEXYTOYHOMN ATTECTALIUU

8.1. OIEHOYHBIE MATEPHAJIBI 1JIsI BXOJAHOT'O KOHTPOJIA

He npexgycmorpeHo.

8.2. OIEHOYHBIE MATEPUAJIbI TEKYIIIETO KOHTPOJIS



[Monusit pony onienounbIx cpenctB Haxoautes B MOC «Jlomux» no agapecy domic.isu.ru.

8.3. OLEHOYHBIE MATEPHUAJIbI IPOMEXYTOYHOI'O KOHTPOJISA

KoHTposp 3a u3yyeHnemM TUCHUIUIMHBI OCYILIECTBIISETCS CIEAYIOIUM CIIOCOOOM: B TEUEHUE
CeMecTpa CTYJEHTHI BBIIOJHSAIOT Ja00paTOpHbIe paOdOThI, 3aKIH0YAIOIINECS B HAMCAHUU IIPOTpaMM
Ha s3bIke Python ¢ mocnenyrommM aHaTU30M pe3yabTaToOB, MU OTBEYAIOT HA YCTHBIE BOIIPOCHI IO
HEKOTOpBhIM TeMaM. B TeueHue cemectpa MOxkHO HabpaTh MakcumMyM 80 GaJioB.

DK3aMeH MPOXOUT B YCTHOU (hopMe U mpuHUMaeTcs 1o Omneram. Kax bt Ouier coepKut
OJMH TEOPETUYECKHIT BOIIPOC.

Kpurepun onenku:

1. ITpoMexxyTOUYHBIH (TEKYIINI) KOHTPOJIb IPU3BAH OMPENIENIUTh HACKOJIBKO ITYOOKO CTYACHT
M3Y4YWJI MaTepuall AUCIUIUIMHBI COTJIACHO paldoueil MporpaMMbl JUCIHUILIUHBI, 3HAET U MPABUIHHO
MIOHUMAET CO/Iep KaHHe IIpeIMeTa.

2. ITpoMexxyTOUHBIN (TEKYIIU) KOHTPOJb BBISIBUTH CTETIEHh YMEHUS CTYJEHTA MPaBUIBHO
MIPUMEHSTH NOJy4YE€HHbIE 3HAHUS ITPU aHAIM3€E MIPOLIECCOB U SIBJICHUSI COTIIACHO MPEIMETHOM o0nacTu
B CBOEH MPAKTUYECKOU NESITEIBHOCTH.

3. TlpoMexyTouHbIil (TEKyIIUi) KOHTPOJIH JAEMOHCTPHUPYET CIIOCOOHOCTH CTyJEHTa K
CaMOCTOSITENIbHOM paboTe B MpeAMETHOMN 00JIaCTH IUCHUTUIMHBI IO TPUOOPETEHHUIO MPECTABIICHUH,
3HAHUM W HABBIKOB.

OneHka «OTJIMYHOY» BBICTABIISIETCS, €CIM OTBET CTYAEHTAa B IOJHOW Mepe COOTBETCTBYET
Ha3BaHHBIM BBIIIE TPUHIUNAM. TBepaO 3HAET NpPEeaIMeT, PEKOMEHIOBAHHYIO 005S3aTeIbHYIO
TUTEpaTypy, TPaMOTHO, apTYMEHTHPOBAHO U3JIaraeT OCHOBHBIE BOTIPOCHI U MPOOJIEMBI TUCIIUILIAHEI,
MOJIHO OTBEYAET Ha JONOJHHUTENbHBIE BOMPOCH, YMEET NMPUMEHSATh TEOPETUUYECKHE 3HaHUS NPHU
aHaJIM3e SBJICHHUM, CUTYallMi ¥ TIPOOJIEM B TIPEIMETHOM 00JaCTH AUCIUILIUHEI.

OrneHka «xX0opoloy NpernoaraeT Haln4yre IPOYHbIX 3HaHUN B 00beMe padoueil mporpamMmbl
JTUCHMIUTMHBL, 3HaHHE MUHUMYMa PEKOMEHIOBaHHOU JINTEPATyphl, yMEHUE aHATU3UPOBATD SIBJICHMUS,
CUTYaIlMH ¥ MpoOJIeMbl B IpeIMETHON 001acT JUCIUILITUHBIL.

OneHka «yI0BJIETBOPUTEIIBHOY CTABUTCSI, €CIIN CTYIEHT MOKa3aJl B IIeJIOM BEPHBIE 3HAHUS 110
BCEM BoIlpocaM Ousera, OOHapYXWJI MOHMMaHHE OCHOBHOTO COJEP)KAaHUS HSK3aMEHAI[MOHHBIX
BOIIPOCOB, YMEHUE B 1IEJIOM MPUMEHSATH TEOPETUUECKUE 3HAHUS IIPU aHATIU3E SBJICHUMN, CUTyalluil 1
po0ieM B MpeIMETHOM 00IaCTH TUCIUIUINHBI.

OneHka «HEYIOBJIETBOPUTEIBHO» CTaBUTCS B Cllyyae, €CJIM OTBEThl CTYACHTa He
YIOBJIETBOPAIOT TPEOOBAHUSIM K OLIEHKAM «YIOBJIETBOPUTENIBLHO» WU CTYJEHT HE BBITIOJHUI
TpeOOBaHUS KBATH(UKALIHH.

[Ipu oTBeTe Ha OMIIETHI YCTAHOBIIEHO CJIEYIOIIEe COOTBETCTBUE.

[Ipu Tekymiem KOHTPOJIE OLEHKE «OTIUYHO» coOoTBeTCTBYeT 30 0ayioB, OIEHKE «XOPOIIO»
COOTBETCTBYET 25 6aJIoB, OLIEHKE «yJOBJIETBOPUTEIHHOY» COOTBETCTBYET 20 H6aLIoB.

[Ipy mpoMekyTOYHOM KOHTPOJIE OLIEHKE «OTIMYHO» COOTBETCTBYeT 80 OamioB, OLEHKE
«XOpoI10» cooTBEeTCTBYET 70 6ANIOB, OIICHKE «YI0BIETBOPUTEIBHO» COOTBETCTBYET 60 6aioB.

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

OO0mras oleHKa 3a MPOMEKYTOYHBIH KOHTPOIb BBICTABISIETCS B COOTBETCTBHM C OallIbHO-
peiTuHroBoi cuctemoii (ot 60 10 69 6anoB — yI0BIETBOPUTENBHO, OT 70 10 79 6anioB — Xopoio,
oT 80 6aI0B — OTJIMYHO).

IIpumepHbIe BONIPOCHI K 3K3aMEHY:
OcCHOBHBIE apXUTEKTYpPbl HEHPOHHBIX ceTeil U 00IaCTH UX MPUMEHEHHUS.
AJropuT™M 00paTHOTO PACIIPOCTPAHEHUS OLIUOKH.
I'pasueHTHBIH CITyCK U ero OCHOBHBIE MOAM(UKALINY.
CBepTouHBIE HEHPOHHBIE CETH.

el N>



5. 3anmaua kiaccuuKauy H300paKeHUH.
6. Transfer Learning.

7. PexyppeHTHbIE HEUPOHHbIE CETH.

8. [onras KpaTKoCpO4YHas MaMsTh.

9. [TIlpobnema 3aTyxaromuX rpaJieHTOB.
10. ABTOKOIMPOBIIUKH.

11. BapuanuoHHbIE aBTOKOAUPOBIIUKH.
12. T'enepaTHBHO-COCTS3ATEIBLHBIC CETH.

PazpaboTunkmu:
,—C@ JIOLIEHT Kasumupos A.C.
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