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1. HEJIX OCBOEHUA

1.1

CcdopMupoBaTh y CTYyAEHTOB HABBIKH PEIICHUS MPUKIATHBIX 33129 P TOMOIIH TITyOOKUX HEHPOHHBIX ceTeil. Momyns
npezcTaBiseT coboii BBeIeHHEe B KOHIETIUIO ITyOOKO# HEHpOHHOM ceTH, HalpaBlieH Ha U3yUYeHHE apXUTEKTYp
HelpoceTel 1 MEeTOJMK X NPUMEHEHUS I pa3lIMYHbIX 3a/1ad C M0CJIeI0BATEIbHBIM BBOJIOM / BBIBOJOM. OpHEHTHPOBAH
Ha (POPMHUPOBAHNE CHCTEMHBIX 3HAHHH ¥ KOMIICTEHIINH, HEOOXOAUMBIX I IPo(ecCHOHATFHON AESTENEHOCTH U
IIPOBEACHNS HAYyIHO-HCCIIEN0BATENbCKON pabOThI T PeIIeHUs IPUKITATHBIX 3a0a4

2. MECTO B CTPYKTYPE OBPA30BATEJIGHOM ITPOTPAMMBI

Baox OIT: B1.0

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 |BBexnenue B pa3paOOTKy NPUIIOKEHUN JOTIONTHEHHON U BUPTYalIbHON peaqbHOCTEN
2.1.2 | HeiipoHHble ceTH
2.1.3 [ OObnayHble TEXHOIOTHH
2.1.4 | O6paboTKa eCTECTBEHHOTO SI3bIKa
2.1.5 | Oby4eHne ¢ MOAKPEIUICHUEM
2.1.6 | IIporpammuposanue po6oTos II
2.1.7 | CucteMHblil aHaNWU3 U IPUHSITUE PEILICHUN
2.1.8 | CucrteMbl aBTOMaTU3UPOBAHHOIO IPOEKTUPOBAHUS
2.1.9 | DkcnepTHBIE U PEKOMEHJATENbHBIE CUCTEMBI
2.1.10 | luckpeTHbIE 1 HETMHEWHBIE CUCTEMbI ABTOMATHYECKOTO YIIPABICHHS
2.1.11 | AmMuTannoHHOE MOJIEIIUPOBAHNE
2.1.12 | MammuHOe 00yuenue 1
2.1.13 | Mertompl u cpencTBa 00pabOTKK U300paKESHHI
2.1.14 |Meroasl onTUMH3ALUNA
2.1.15 |IlpuknagHOW CTAaTUCTUYECKUI aHATN3
2.1.16 |IIporpammupoBaHue poGoTOB |
2.1.17 |IlpousBoacTBEHHAs MPAKTHKA [0 OCBOCHHUIO TIEPBUYHBIX HABBIKOB B 00J1aCTH pa3paboTku Haykoemkoro 1O
2.1.18 |IIpousBoacTBeHHAs MPAKTHKA [0 OCBOCHUIO IEPBHYHBIX HABBIKOB B 00J1aCTH pa3paboTKH POOOTOTEXHUUYECKHUX U
KHOEPPU3MUECKIX CHCTEM
2.1.19 | ®pakranbHbIN aHATN3
2.1.20 | MaremaTnueckoe MOACITUPOBAHUE
2.1.21 | OcHOBBI TeOpHH HHPOPMAITUK U ABTOMATOB
2.1.22 | OCHOBBI NEKTPOTEXHUKHU H AIEKTPOHUKH
2.1.23 | CoBpeMeHHbIE TEXHOJIOTHH Pa3pabOTKH MOOMIIbHBIX IPUIIOKEHHHA
2.1.24 | Teopwus ciayyailHbIX IPOLIECCOB
2.1.25 | OyHKUMOHANBHBINA aHATIH3
2.1.26 | YucnaeHHBIE METOIBI
2.1.27 | OnepauOHHBIE CUCTEMBI U CPEIIBI
2.1.28 |Pa3paboTka KINEHT-CEPBEPHBIX MPUIIOKEHIH
2.1.29 | CerteBble TEXHOIOTHH
2.1.30 |YueOHas mpakTHKa IO 03HAKOMIICHHIO C TEXHOJOTHAMH pa3padboTku Haykoemkoro I10
2.1.31 |YueOHas mpakTHKa O 03HAKOMIICHHIO C TEXHOJIOTHUSAMH pa3paboTKN pOOOTOTEXHHUECKHAX U KHOeP(HU3NISCKAX CHCTEM
2.1.32 | ba3bl naHHBIX
2.1.33 | TexHosoruu mporpaMMUupOBaHHUs
2.1.34 | OOBEeKTHO-OPHEHTUPOBAHHOE TIPOTPAMMHIPOBaHNE
2.1.35 |BBenenue B clielUANbHOCTh
2.1.36 | BeluuciIuTeIbHbIE MAIIUHBI, CETH U CUCTEMBI
2.1.37 |IlporpaMMHupOBaHHE U ANTOPUTMHU3AIUS
2.1.38 | CnenunanbHble raBbl MaTeMaTHKH it Computer Science
2.2 JucuuminHbl (MOIY/IM) M NIPAKTHKH, VIS KOTOPBIX 0CBOEHHE JTAHHOM IHCUMIIIUHBI (MOY/Is1) HEOOX0AMMO KaK

npeiecTBYOIIee:

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU




OIIK-4: Cnoco0eH NOHNMATHL NPUHIUIIBI PA00THI COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJIOIHIl M HCII0Jb30BAThL X VI
pelieHHs 3a1a4 NPO(eCCUHOHATBHOI JesiTeJbHOCTH, Pa3padaThIBaTh AJTOPHTMbI H KOMIBIOTEPHbIE IPOrPAMMBI,
NPUTO/IHBIE ISl IPAKTHYECKOro NPHMMEeHEeHHUsl, BHIOMPATh M PHMEHSITh METOAUKH NPOCKTHPOBAHNSA H AKTyaIbHbIE
MHCTPYMEHTAJIbHbIE CPeACTBA Pa3padboTKH

3HaTh:

OIIK-4-31 CoBpeMeHHOE POrpaMMHOE M amapaTHoe obecreueHre HHHOPMAIIMOHHBIX M aBTOMAaTH3UPOBAHHBIX CUCTEM

YK-2: CniocodeH co0MpaTh U HHTEPIPETHPOBATH JaHHbIE U ONPeAeJsATh KPYI 3aa4 B pAaMKaXxX IOCTABJICHHOM Le/IH,
BBIOMPATh ONTHMAJIbHbIE CIIOCO0OBI PelieHUs, HCXOAS U3 IeHCTBYIOIIUX MPABOBBLIX HOPM, HMEIOIIMXCSI PeCcYpCoB H
orpaHnYeHuii, yMeHHe 000CHOBBIBATH NPUHATHIE PeLIeHUsI

3HaTh:

YK-2-31 3apy0exxHbIe KOMIIIEKCH 00paboTKH HH(POPMALINH ¥ aBTOMATH3HPOBAHHOTO MPOSKTUPOBAHMS K HYXKJAM OTEIECTBEHHBIX
MpeaIpUATHI

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, Kpl/lTl/l‘IECKl/lﬁ AHAJU3 U CUHTE3 I(IH(l)OpMalII/IPI, YME€HUE aHAJIU3UPOBATH NIPOLECCHI U
CHUCTEMBI ¢ HCMTOJIB30BAHUEM COOTBETCTBYIOIIIUX AHATUTUYCCKUX, BBIYHCIUTEIBHBIX U OKCIEPUMEHTAJIBbHBIX METO/10B,
NPUMEHATDH CHCTEMHBIH MOAX0/ JAJIsI pelieHust MoCTaBJICHHBIX 3a1a4

3HaTh:

VK-1-31 coBpemennsie TpeHIB! B T, cHOCOOBI HCTIOIB30BaHUS COBPEMEHHBIX TEXHOJIOTHIT TITyOOKHX UCKYCCTBEHHBIX HCHPOHHBIX
ceTel T pelIeHUs] MeXKIUCIUTUIMHAPHBIX 33124

OIIK-4: Cnioco0eH NOHUMATh NPUHIMIIBI PA00THI COBPeMEHHBIX HHGOPMALMOHHBIX TEXHOJIOTHIl 1 UCNOJIb30BATh UX IS
peLieHus 32124 IPogeccHOHAIbLHOI JeTeIbHOCTH, Pa3padaTbiBaTh AJITOPHTMbI H KOMIILIOTEPHbIE IPOIPAMMABI,
TPUTO/IHBIE UISI MPAKTHYECKOT0 MPUMEHEeHHUsl, BHIOMPATh M MPHMEHSITh METOTHKH MPOEKTHPOBAHNS H AKTYaJIbHbIE
HHCTPYMEHTAJbHBIE CPEACTBA Pa3padoTKu

YMmerb:

OIIK-4-Y1 ocymecTBIsITh MOJAETUPOBAHUE, aHATIM3 U DKCIIEPUMEHTHI B [EISIX MPOBEACHUS A€TaIbHOTO UCCIEIOBAaHUS

IIK-6: Cnioco6eH npoBecTH cH0pP, 00padOTKY H aHAJHU3 TAHHBIX C HCMOJIB30BAHNEM CYIIECTBYIOIIMX METO0B MAIIIUHHOTO
o0yueHust

YMerhb:

[TK-6-Y1 Pa3pabaTbiBaTh 1 MOJEPHU3UPOBATH IIPOrPAMMHOE U aNapaTHoe oOecrieueHue HHPOPMALIMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM

Pa3pabatsIBaTh MporpaMMHOE U allapaTHOE oOecTieueHre HHPOPMAMOHHBIX 1 aBTOMAaTH3UPOBAHHBIX CUCTEM IS PEIICHHS
npodecCuoHANbHBIX 3a/1a4

HHTETPUPOBATH 3HAHWS M IPUHUMATH PEIICHHS B CJIOXKHBIX CHUTYaIlHIX

YK-2: CniocodeH co0upaTh 1 HHTEPNPETHPOBATH TaHHBIE U ONPEAEJATH KPYr 3aJ1a4 B paMKaX NMOCTABJIEHHOMH 11eJ1H,
Bblﬁl/lpaTL ONTHMAJIbLHBIE CIIOCOODBI peuieHusi, uCXoas u3 ﬂCﬁCTBleI.I.[PIX MPaBOBbIX HOPM, HUMCIOIIIUXCH PECYPCOB H
OrpaHUY€eHHii, yMeHHe 000CHOBBLIBATH MPUHSITHIE PellleHHsT

YMmerb:

YK-2-¥2 O60CHOBHIBATH BEIOOP COBPEMEHHBIX MH()OPMATMOHHO-KOMMYHHKAI[HOHHBIX U HHTEIJIEKTYaJIbHBIX TEXHOJIOTHH,
pa3pabaTbeIBaTh OPUTHHAIBHBIEC IIPOrPAMMHBIE CPECTBA IS pEeIIeHHs IPo(hecCHOHATIBHBIX 3a1a4

YK-1: Crioco6eH ocylecTBIATh NOUCK, KPUTHYECKHI AHAJIN3 U CMHTe3 HHOopManuu, yMeHHe aHAJIM3UPOBATh NIPOLecChl U
CHCTEMBI € HCIIOJI30BAHHEM COOTBETCTBYIOIINX AHAJUTHYECKUX, BBIYHCIUTENLHBIX H IKCIEPHMEHTAJIbHBIX METO/I0B,
NPHMEHSITh CHCTEMHBIIi MOAX0/ /ISl pellieHHsI MOCTABJIEHHBIX 32124

YMmerb:

VYK-1-Y1 Bribupats cpenctsa pazpabOTKH, OLIEHUBATH CIIOKHOCTH IPOEKTOB, MJIAHUPOBATH PECYPCHI, KOHTPOJIUPOBATH CPOKH
BBITIOJIHEHHUS U OLIEHUBATh Ka4eCTBO MOTYYEHHOTO pe3ynbTara

YK-2: Cnioco6eH co0MpaTh U HHTEPIPETHPOBATH JaHHbIE U ONPeAesITh KPYr 3a1a4 B pAMKaX MOCTABJIEHHOMN Le/Iu,
BBIOMPATh ONTHMAJBHBIE CIIOCOOBI PelIeH s, HCXOAS U3 IeHiCTBYIOIIUX MPABOBBIX HOPM, HMEIOIIHXCSI PECYPCOB H
OrpaHUY€eHHii, yMeHHe 000CHOBBLIBATH MPUHSTHIE PellleHHsI

Ymerb:

VK-2-V1 unrerpupoBaTh 3HaHUS U IPUHUMATh PEILICHUS B CIIOKHBIX CUTYaLMIX

ITIK-6: Cniocoben nposectu c60p, 00padoTKy M AHAIN3 JAHHBIX € HCII0Jb30BAHUEM CYIIECTBYIOIIHMX METOJ0B MALLIUHHOIO
00y4yeHust

Baanernb:

[1K-6-B1 Pa3paboTku TEXHNYECKOTO 3aaHus, COCTABICHUS IUIAHOB, PACIIPE/ICIICHUS 3aa9, TECTHPOBAHUS U OIICHKH Ka4ecTBa
IpOrpaMMHBIX CPEJCTB

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, Kpl/lTl/l‘leCKl/lﬁ AHAJU3 U CUHTE3 I(Il-l(l)OpMalIl/lPI, YME€HUE AaHAJIU3UPOBATH IPOLECCHI U
CHUCTEMBI ¢ HCITOJIB30BAHMEM COOTBETCTBYHOIIUX AHAIUTUYIECCKUX, BBIYHCJIUTEJIbHBIX U IKCIIEPUMEHTAJTBHBIX METO10B,
NPUMECHATH CHCTEMHBIH MOAXO0X IJIs pelIeHUus MOCTABJICHHBIX 3a1a4




Baanernb:

YK-1-B1 MogepHu3anuu mporpaMMHOTO U alllapaTHOTO oOecrieueHust HHPOPMAIMOHHBIX U aBTOMAaTH3UPOBAHHBIX CUCTEM JJIS
pelieHns TpoecCHOHATBHBIX 33134

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pa3neno u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIHii pecypcbl padoTsI
Pa3gen 1. OGyuyenue
HMCKYCCTBEHHBIX
HeHPOHHBIX ceTell
1.1 OO0y4eHne HEHPOHHOM CeTH. 8 8 YK-1-31 YK-2- JIT.1J12.1
Deep Learning. Tumst cioés. 31 OIIK-4-31 2.2
O6paboTka 21
MIOCJIEIOBATEIBHOCTEH.
/JTex/
1.2 Pa6ota B Google 8 4 VK-1-Y1 VK-1 JI1.1J13.1 P1
Colab. /J1a6/ -B1 VK-2-V1 21
YK-2-¥2 OIIK
-4-Y1 IIK-6-Y1
[IK-6-B1
1.3 Ot pacno3HaHus K 8 14 YK-1-31 YK-1- JI1.1J12.1
CHUHTaKCHUCY. Y1 VK-1-Bl J12.2
Cocrsi3aTenbHbIE CEeTH. YK-2-31 YK-2- 21
/Cp/ V1 VYK-2-YV2
OIIK-4-31
OIIK-4-V1 IIK
-6-Y1 I[IK-6-B1
Paznen 2. ®peiimBopku s
IJ1y00KOro o0y4eHust
2.1 I'pad BeIUKCTCHUH 1 8 4 YK-1-31 YK-1- JI1.1J12.1
MLP. /JIex/ V1 YK-2-31 2.2
VK-2-V1 VK-2 21
-¥2 OIIK-4-31
OIIK-4-Y1 IIK
-6-Y1
2.2 Pabora ¢ Tensorflow: ot 8 8 VK-1-¥1 VK-1 JI1.1J12.1
3aIlyCcKa J10 PEeLICHUsI. -B1 VK-2-V1 J12.2J13.1
Knaccugukarus oxexapl ¢ YK-2-¥2 OIIK 21
MTOMOIIBI0 OUOTHOTEKH -4-V1 IIK-6-Y1
Keras. /JIa6/ [1K-6-B1
2.3 [ToaroroBka K MpakTH4YECKUM 8 2 VYK-1-31 YK-1- J1.1
3anaTusM /Cp/ VY1 VYK-1-Bl
VYK-2-31 YK-2-
V1 VYK-2-V2
OIIK-4-31
OIIK-4-Y1 IIK
-6-Y1 [IK-6-B1
Pasnea 3. CBepTounbie
HelpOHHbIE CeTH
3.1 [IpumeHneHue HepoceTe. 8 4 VYK-1-31 YK-1- JI1.1J12.1 KM1
Onepanus cBEPTKH. /JIek/ V1 YK-2-31 2.2
VK-2-V1 VK-2 21
-¥2 OIIK-4-31
OIIK-4-Y1 IIK
-6-Y1
3.2 3anaya pacrio3HaBaHUS 8 10 YK-1-31 YK-1- JIT.1JI3.1
nzobpaxxenuit /Jlab/ V1 VYK-1-Bl 21
VYK-2-31 VK-2-
V1 YK-2-V2
OIIK-4-31
OIIK-4-Y1 IIK

-6-Y1 IIK-6-B1




33 Pabora co cBepTOUHBIM 8 16 YK-1-31 YK-1- JI1.1J12.1 P2
CIIOSIMH. Y1 VK-1-Bl 2.2
CoBpeMEHHbIE apXUTEKTYPBHI. YK-2-31 YK-2- €]
Inception V3. /Cp/ V1 VK-2-Y2
OIIK-4-31
OIIK-4-Y1 IIK
-6-Y1 [IK-6-B1
Pasnen 4. Uncnennas
ONTUMU3ALUS B IJIy0OKOM
o0yueHuu
4.1 DYHKINN aKTUBAIUH. 8 8 YK-1-31 YK-1- JIT.1J12.1
Nunmmanuzanus. /Jlex/ V1 VK-2-31 2.2
VK-2-Y1 OIIK 21
-4-31
4.2 3aiaya pacrio3HaBaHUS 8 2 VK-1-V1 VK-1 JI1.1J13.1 P3
n3zo0paxxenudt /J1ab/ -B1 YK-2-31 21
VK-2-V1 VK-2
-¥2 OIIK-4-V1
[K-6-Y1 TIK-6
-B1
43 Batch nopmanu3anusi. 8 16 VYK-1-31 YK-1- JI1.1J12.1
Dropout perynsmus. Y1 YK-1-Bl1 J12.2
I'papuenTHBIN cIycK. YK-2-Y1 VK-2 21
CroxacTudeckuit -YV2 IIK-6-Y1
IpaJluEHTHBIN CILYCK. I1K-6-B1
Marpuunsie oneparuu. /Cp/
Pazgen 5. IlpakTnyecknii
Keiic
5.1 Ornenka 3pPeKTHBHOCTH 8 12 VK-1-Y1 VK-1 JI1.1J12.1 KMI1 P3
monenu /IIp/ -B1 YK-2-V1 JI12.2J13.1
YK-2-¥2 OIIK 21
-4-Y1 IIK-6-Y1
[K-6-B1
5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHAS PadoTa, TECT, KOJJIOKBHYM, IK3aMeH H T.IT), BOMPOCHI IS
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon KonTponsHoe zioffgfsdme B
KM P — It pBI OTIPOCHI JJIs1 TIOATOTOBKH

KOMIIETEHIINI




KM1

TecToBbIE BOIPOCHI
JUTSL IPOBECHHUS
YCTHBIX OIIPOCOB Ha
JIEKIUU

OIIK-4-31;YK-2-
31;0IIK-4-Y1;VK-2
-V1;VK-2-V2;VK-1-
31;YK-1-Y1;VK-1-
BL;IIK-6-V I;I1K-6-
Bl

1. Beenenue B riaybokoe oOydenue. Uto Takoe Tirybokoe oOydeHue.
2. Beenenue B rinybokoe oOydenue. B uem npenmyiinecta?

3. Beezenue B riaydokoe obydenue. [logeMy 3T0 cTamo BO3MOXHBIM?
4. ApxutekTypa HelipoHHOU ceru. Heipor.

5. Bxonpl HelipoHa.

6. AKTHBaLIMA HEHpOHA.

7. ®ynxunsa akruBanun: Rectified Linear Unit.

8. Beca HelipoHHOI ceTH.

9. MHOTOCIIOMHBIN MIEpCENTPOH.

10. O0OyueHne HEHPOHHON CETH.

11. HeneBas GpyHKUuMs A7 381291 PErPECCUH.

12. HeneBas GpyHKUMs A71s1 38241 KIacCUPHUKALINK.

13. ®ynkius Softmax.

14. CroxacTU4yecKUil TpaJUEHTHBIH CITYCK.

15. Be16op KonuuecTBa 3JeMEHTOB 00yJaromei BEIOOPKH [Tl OLIEHKH
BekTOpa rpaaueHTa (minibatch size).

16. annmanu3aiusi BECOB HEMPOHHOM CeTH.

17. Anrroput™m 06paTHOTO PacIPOCTPAHCHUSL.

18. Lennoe mpasuino nudepeHnnpoBaHus.

19. Boruncienyne 4acTHBIX IPOU3BOJAHBIX AJIS TOJIHOCBS3HBIX CIIOEB.
20. CBepTOuHbIE HEUPOHHBIE CETH.

21. IoHsITHE CBEPTKU.

22. ApXuTeKTypa CBEpTOYHOI HEHPOHHOU CeTH.

23. Receptive Field.

24. BerancieHne YacTHBIX IPOM3BOAHBIX IIETEeBOH (GyHKINN B
CBEPTOYHBIX HEUPOHHBIX CETAX.

25. Perynspusanus riry0OKHX HEHPOHHBIX CETCH.

26. CeprouHas HelipoHHas ceTb VGG.

27. Metox Batch Normalization.

28. Heitponnsie cetu Residual Networks.

29. PexyppentHsle HeliponHsle cetu Gated Recurrent Unit.

5.2. Ilepeu

eHb padoT, BbINOJIHSE

MBbIX IO JUCIHUIIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PIP, Pedepar, JIP, I1P u 1.11.)

Kon
paboTsI

Ha3zpanne
paboTsI

IIposepsiemble
WHIUKATOPBI
KOMIICTCHIIUI

Copeprxanue paboTbl

P1

IIpakTuyeckas
pabota Nel

OIIK-4-31;YK-2-
31;0IIK-4-Y1;VK-2
-V1;VK-2-V2;VK-1-
31;VK-1-V1;VK-1-
BL;IIK-6-V I;I1K-6-
Bl

IIporpammHas peann3anus MHOTOCIOHHOTO MEPCENTPOHA IS 3a8a41
KJTacCU(pUKaINK N300pasKeHHH]:

1. ITonrotoBuTh BEIOOPKY M300paxeHnit MNIST.

2. Peann3oBaTh CUNTHIBAHUE H300PAKEHHH.

3. Peanu3oBaTh MHOTOCTIOWHBIN MEPCENTPOH.

4. Peann30BaTh BHIYKMCIICHUE 11E€ICBON (DyHKIUH.

5. Peanm3oBath nporenypy o0ydeHust HSHpOHHOW CETH.

6. OOyunTs HeifpoHHYIO ceTh Ha BeIOopke MNIST.

7. OLUeHUTHh TOYHOCTH Ha 00yJaromien, BAIMJAIMOHHOW U TECTOBOM
BBIOOPKaX.

8. HccnenoBaTh BIMSIHUE APXUTEKTYPbl HEHPOHHOI CETH HA TOUHOCTh
KJ1accu(pUKaIIH.

9. Peanmu3oBath coXpaHeHHE apaMeTPOB HEHPOHHOM CeTH B (haiii.
10. Peanm3oBats cunThIBaHME U3 (paiiyia mapamMeTpoB HEHPOHHOH CeTH.

P2

[IpakTnueckas
pabota Ne2

OIK-4-31;YK-2-
31;YK-2-Y1;01IK-4
-V1;VK-2-Y2;VK-1-
31;VK-1-Y1

IIporpammHas peanu3sansi CBEpTOYHON HEHPOHHOM ceTH ATl 3a1a4u
KIaccH(hUKAINU U300paskeHuit:

1. [ToaroroBuTh BEIOOPKY M300paskeHuit MNIST.

2. Peann3oBaTh CUNTHIBAHUE H300PaKESHHH.

3. Peanu3oBaTh CBEPTOUHYIO HEUPOHHYIO CETb.

5. PeanusoBath npouenypy o0ydeHusi CBEpTOYHOM HEHPOHHOM ceTu ¢
MOMOIIBIO TPAJAUEHTHOTO CITyCKa.

6. OOy4HTh CBEPTOYHYIO HEHPOHHYIO ceTh Ha BEIOOpKke MNIST.

7. OLeHUTH TOYHOCTH Ha 00yJaromielf, BaTMIAIIMOHHON U TeCTOBOH
BBIOOpKaX.

8. lccnenoBath BIMSIHUE KOJMYECTBA CBEPTOYHBIX CIIOEB Ha TOYHOCTH
KIaccu(uKanum.

9. Peanu3oBathk coxpaHeHHe MapaMeTPOB CBEPTOUHON HEUPOHHOH ceTH
B (aiin.

10. Peanm3oBats cunThIBaHME U3 (haiiyia mapaMeTpoB CBEPTOYHON

HEHUpPOHHOMU CeTH.




P3 IIpakTuyeckas OIIK-4-31;0I1K-4- | Heobxonumo peann3oBaTh pa3IHIHbIE METOMABI PETYIIIpHU3aIiun
paborta Ne3 V1;YK-2-31;YK-2- | HelpoHHBIX ceTeil:

Y1 1. PeanmuzoBath MeTon peryspusanun Weight Decay.

2. Peanmm3oBats MeTof perymspusanuu Label Smoothing.

3. Peanu3zoBathk MeTo[ peryisipusanuu Dropout.

4. PeanuzoBath MeTon peryasipusanuu Batch Normalization.

5. Peanm3oBath MeTo peryisipm3anun Weight Normalization.

6. PeanmuzoBate Meton Data Augmentation.

7. CpaBHUTH BIMSIHHE PEATM30BaHHBIX METOI0B HA TOUHOCTh
KIaccuduKanum.

8. MccnenoBaTh BIMSIHUE TAPAMETPOB PEATH30BAaHHBIX METOJIOB Ha
TOYHOCTH KJIaCCH(PUKALINK.

9. UccnenoBath 3pdhexT 0T OAHOBPEMEHHOTO TPUMECHCHUS
peann30BaHHEIX METOOB PETyIIpHU3aIiH.

10. UccnenoBatb 3pPeKT 0T KaKIOT0 peaTu30BaHHOTO METOIa B
3aBUCHMOCTH OT pa3Mepa 00ydarolei BEIOOPKH.

5.3. OueHo4Hble MaTepUAJIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

DK3aMeH HalleJIeH Ha KOMIUICKCHYIO IPOBEPKY OCBOCHHUS TUCHHUIDIMHBI. JK3aMeH IIPOBOJIUTCS B YCTHOM WITM MUCEMEHHOH (opMe o
OuiieraM, B KOTOPBIX COJEPIKATCS BOIIPOCHI (3aIaHusI) 10 BceM TeMaM Kypca. OOydaromiemycst 1aéTcsi BpeMsi Ha OATOTOBKY.
OHeHHBaeTCﬂ BJIaJCHUC MAaTEPUAIIOM, €TI0 CUCTEMHOE OCBOCHHUC, CII0COOHOCTH MMPUMEHATH HY>KHBIC 3HaHUS, HABBIKU U YMCHUSA IIPU
aHanu3e NPOOJEeMHBIX CUTYaIUH.

ITpumep sK3aMeHAIIOHHOTO OMIeTa:

1. Beenenue B riryookoe oOydenue. UTo Takoe rirybokoe oOydeHme

2. llennoe npaBuiio qudQepeHuupoBaHus

5.4. MeToauka olleHKH OCBOEHUs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

IIpoMexxyTOUHBII KOHTPOIIb YCIEBAEMOCTH MO JUCLUIIIHHE OCYIIECTBIACTCS MPH 3aIUTe Ja00PATOPHBIX PaboT U IMyTeM
HpOBEACHUS

TECTOB, BXOZSIIUX B COCTaB Kypca.

HTOrOBBIH KOHTPOIH OCYIIECTBIISICTCS B BHAEC NICEMEHHOTO K3aMEHA.

OreHnBaHNE OTBETA HA PK3aMEHE

IMokazaTenu:

ITonHOTa U3J10’KEHUS TEOPETUUECKOIO MAaTEpUAIIa;

*IIOJTHOTA ¥ MIPaBUIBHOCTH PEIICHHS IPAKTUYECKOTO 3aaHUs;

*[IPaBHIIBHOCTb W/MJIN apIyMEHTHPOBAHHOCTh N3JI0KEHHUS (II0CIIEI0BaTEIbHOCTD ICHCTBHN);

*CaMOCTOSITENIBHOCTb OTBETA;

*KyJIBTypa Pedn.

100-6amnpHas mKana

85-100 (TIOBBIILIEHHBINA YPOBEHB)

CTyneHTOM /1aH MOJIHBIN, B JOTMYECKOH NOCIE10BaTENLHOCTY PA3BEPHYTHIH OTBET Ha MIOCTABJIEHHBII BOIIPOC, T€ OH
HIPOJEMOHCTPHPOBAT

3HaHUS NpeMeTa B IIOJHOM 00beMe yueOHOH IIporpaMMBbl, JOCTATOYHO INTyOOKO OCMBICIMBAET JUCIUIUIMHY, CAMOCTOSTENIBHO, 1
MCYEPIIBIBAIOIIE OTBEYAET Ha TOMOTHATEIBHBIC BOIIPOCHI, PEIIIUI TPEAI0KEHHBIE TPAaKTHYECKUe 3aTaHus 0e3 OIMOOK.

70-84 (6a30BbIi ypOBEHB)

CTyneHTOM J1aH pa3BepHYThI OTBET Ha MOCTABIEHHBIH BOMPOC, TJI€ CTYAEHT JEMOHCTPUPYET 3HAHUS, IPUOOPETCHHBIE Ha
JIEKIIUOHHBIX U

CEeMHUHAPCKUX 3aHATHUAX, a TAKXKE MTOTydCHHBIE IOCPEICTBOM H3YUCHHUS 0053aTeNIbHBIX YIeOHBIX MaTepHaJIoB 110 Kypcy, JaeT
apryMEHTHPOBaHHBIE OTBETHI, IPHBOAUT IPUMEPHL, B OTBETE MIPUCYTCTBYET JJOTUYHOCTD U MOC/IEA0BATEIbHOCTD 0TBeTa. OHAKO
JIOIYCKaeTCsl HETOUYHOCTD B OTBeTe. Pelln npenoxKeHHble IPAKTUUECKHE 3aJaHUs ¢ HEOOIBIIMMHU HETOUHOCTSAMH.

50-69 (TopoTOBEIil yPOBEHB)

CTyZIeHTOM J1aH OTBET, CBUJICTENILCTBYIOIINHA B OCHOBHOM O 3HAHHH IIPOIECCOB M3yYaeMOH AUCIUILUINHBI, OTIMYAIOIIIHACS
HEJI0CTAaTOYHOI

TIIyOMHOI ¥ ONHOTOM pacKphITHS TEMbI, 3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, C11a00 ChOpMHUPOBAaHHBIMU HaBBIKAMH aHAIHN3a
SIBJICHUH,

MPOLECCOB, HEOCTATOUYHBIM YMEHHEM J]aBaTh apIryMEHTHPOBAHHBIE OTBETHI U IPUBOUTH IIPUMEPHI, HEJOCTATOYHASI TOTHYHOCTBIO
u

TIOCJIeIOBATEIBHOCTRIO OTBeTa. JoImycKaeTcss HECKOIBKO OIIHOOK B COJIEp)KaHWH OTBETA M PEIICHUH MTPAKTHYECKUX 3aJaHHH.
0-49 (yposens He chopMHUPOBaAH)

CTyIeHTOM J1aH OTBET, KOTOPBIN COAEPKHUT P CEPbE3HBIX HETOYHOCTEH, 00HAPYKMBAIOIIMK HE3HAHHE MPOLIECCOB U3y4aeMOi
HPEIMETHO 001aCTH, OTIIMYAIOIIUHCS HETTTyOOKHM PACKPBITHEM TE€Mbl, HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPUH,
Hec(OpMUPOBAHHBIMU

HaBBIKAMH aHAJIHM3a SBICHUI, IPOIECCOB, HEYMEHUEM aBaTh APTYMEHTUPOBAHHBIE OTBETHI, OTCYTCTBHEM JJOTHYHOCTH H
MOCIIe10BaTENbHOCTH. BbIBOIBI MOBEPXHOCTHBI. Pelienne mpakTHYeCKUX 3a1aHUil He BBIOTHEHO.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jurepartypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue bubnuoreka WznarenbcTBo, roa
JI1.1 | Tamymkun A. W. HeliponHnsie ceT: 0CHOBBI bubnuorexka MUCuC M.: Topsiuast muHus - Tenexom,
Teopuu: MoHOTpadus 2010

6.1.2. Jlono/HUTE/IbLHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENTH 3ariaBue Bubinunoreka W3narensCcTBO, TOI
JI2.1 |bapckuii A. b. Jlornueckue HEHPOHHBIE CETU: | DIEeKTpOHHast OubInoTeKa Mocksa: HTepHeT-
y4ueOHOe mocodre YHuBepcurer

HNHpopMamOHHBIX
Texnonoruit (MHTYUT)
|bunoMm. JlabopaTopusi 3HAHHH,
2007

JI2.2 |IlerpoBuues E. U. BBenenue B HCKycCTBEHHBIE bubnuorexka MUCuC M.: Uzg-Bo MITVY, 2008

HEHpOHHBIE ceTu: yueo.
mocooue 1o JUCI.
"HeliporexHomnoruu B

yrpasieHun"
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue bubnuorexa W3narenscTBO, roj
JI3.1 |Xapaxan O.T. CucTeMbl HCKYCCTBEHHOTO DnexkTpoHHas OubnuoTexa MockBa: MocKOBCKUi
unrennekTa: IpakTukym uis rOCyJapCTBEHHBII FOPHBII
TIPOBE/ICHNS TAOOPATOPHBIX yHuBepcurer, 2006

pabot: yuebHOE IOCcOOHe

6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TETeKOMMYHUKAIMOHHOI ceTH « UHTepHET»

91 |LMS Canvas Ims.misis.ru

6.3 Ilepeuenb MPOrpaMMHOro odecnevyeHust

IT.1 Microsoft Visual Studio 2015

I1.2 | Microsoft Office

1.3 |LMS Canvas

I1.4 | MS Teams

I1.5 |R Studio

1.6 | Python

I1.7 | OC Linux (Ubuntu) / Windows

6.4. IlepeueHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOQecCHOHAIBHBIX 023 JaHHBIX

n.1 IlonHOTEKCTOBBIE pOCCHfICKPIe HAY4YHBIC )XypHAJIbl U CTaTbU:

N.2 |— Hayunas snexrponnas oubnuoreka eLIBRARY https://elibrary.ru/

N.3 |— IomHOTEKCTOBBIE AENOBbIE TyOIMKAIIMK HH(GOPMATEHTCTB U Ipecchl o 53 oTpacisiM https:/polpred.com/news
.4 |— Poccuiickas I'ocynapcreenHas 6ubnmoreka https:/www.rsl.ru

N.5 |— EauHoe okHO mocTymna kK HHPOPMALIMOHHBIM pecypcam http://window.edu.ru

N.6 |Huoctpannbie 6a3b1 qanHbIX (noctym ¢ [P anpecoB MUCuC):

N.7 |— aHaimThueckas 6a3a (mHmekchl nutupoBanusn) Web of Science https://apps.webofknowledge.com

N.8 |— aHanuTHyecKas 6a3a (MHIEKCHI IIUTUPOBaHMUA) Scopus https://Wwww.scopus.com/

N9 |— naykomerpuueckas cuctema InCites https://apps.webofknowledge.com

N.10 |— HayuHble )XypHaubl uznarenscTBa Elsevier https://www.sciencedirect.com/

M.11 |— mOCTYH K HOJHBIM BEepCHAIM KHHT M3aTeIbCTBA Springer Ha aHMIMICKOM s3bIke https://link.springer.com/

n.12 |Ilopran obpa3oBarenbHBIX pecypcoB mo UT - http://www.intuit.ru

n.13 | Ilopran crareii mo npumenenuo UT u mamuHHOMY 00y4eHuto - http://habrahabr.ru/hub/machine learning/

N.14 |IIpodheccroHambHBIH HHTEPHET-PECYPC MO MAIIMHHOMY 00y4eHuIo - http://www.machinelearning.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenue OcHareHue

Bb-1004 VYueOHast ayguTOpHs: JIOCKa ayJIWTOpHAas MEJOBas, CTalMOHAPHBIE KOMIIBIOTEPHI
12 mr., maker JuUeH3UOHHbIX mporpamm MS Office,
KOMILIEKT y4eOHOH Mebenn




JIro6oit Kopmyc | YueOHas ayauTopusi Ui TIPOBEICHUS
MynpTuMenuiinas 3aHATHH JIEKIIMOHHOTO THIIA W/WIWA IS
MIPOBEIEHUS TPAKTUUECKUX 3aHSATHIA:

KOMIDIEKT ydeOHOHM Mmebenn 1o 36 MecT Ui o0ydaromuxcs,
MyNIbTHMEIUIHOE  00OpyIOBaHME, MAarHUTHO-MapKepHas
nocka, pabouee mecto mpenonasarens, IIKc moctymom k
UTC «Huteprer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabmaer Ha tmiargopme LMS Canvas, IHIIEH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

YuTaabHBIH 3aI1
3JIEKTPOHHBIX PECYPCOB

KOMIDIEKT ydeOHO# Mebenn Ha 55 MecT i oOydarommxcs,
50 HOK c¢ pmoctymom k MWTC «Muteper», 3SUOC
YHHMBEpPCUTETA 4Yepe3 JIMYHbIH KabuHeT Ha mardopme LMS
Canvas, nmueHsnoHHBle mporpamMMmel MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

CTyﬂeHTy PEKOMCHAYCTCSI BHUMATEIIbHO CIIYIIATh JICKTOPA, CJICAUTH 3a TEM, YTO HAITMCAHO HAa JOCKE UJIHU IPEACTABICHO Ha cnal‘/'max
MpEe3CeHTalluy, aHAJIU3UPOBATH OJTY4aEMYIO UM I/IH(I)OpMaI_II/IIO. B cJIydae, €Cjii MaTepuall JCKIIUU HEIOHATCH, CJICAYCT 3a1aTh
BOITPOC B OTBCACHHOC IJI1 BOIIPOCOB BpEMI. CTyI[eHTy TAKXXC PCKOMCHAYCTCA KOHCIICKTUPOBATL MaTCpUaJl JICKIIUU B TCTpaau, 4TO

yIIydIIaeT 3alOMHHAHHE.

[Ipu BBIMOTHEHNH IPAKTUYECKUX PAOOT CTYJCHTY PEKOMEHIyeTCsl BHUMATEIbHO aHAIM3HPOBATh IIOCTABICHHYIO 3a1ady, YIemsst
0cO0EHHOE BHUMAHHE KPUTEPUSIM OLIEHKH TOYHOCTH pelIeHus 3a1aun. OcoOeHHOe BHUMaHKE CIICAYET YACISTh METOA0IOTHUECKIM

ACIICKTaM pCIICHUA 3a1a.

IIpu BemeHHM CaMOCTOSTENBHON Pa0OTHI CTYACHTY PEKOMEH/IYEeTCSI BHUMATENBHO ITOIXOUTh K H3Y4EHUIO HAYYHBIX CTaTeH,
o0paruaTh BHUIMaHUE Ha 3HAUUMOCTD ITOJIyYEHHOTO pe3yNbTaTa, Ha TpeOOBaHMs K 00ydaroIeil BEIOOpPKe, Ha CKOPOCTb paboThI
HpearaeMbIX anrOPUTMOB, Ha Pe3YIIbTaThl HX CPAaBHEHHS C CYILECTBYIOIIMMU. B ciydae, eciii n3ydaeMblii MaTepHal MOHATEH He

JI0 KOHI[a, PEKOMEHAYETCsI 00palleHue K JOTIOIHUTEILHON JINTEPATypE.

CryneHTy peKOMeHIyeTCsl BHUMATEIbHO aHAIN3UPOBATh BOIIPOCH! B dK3aMeHaMOHHOM Ouiere. OTBET Ha SK3aMEHAIMOHHBIH Ounet
JIOJDKEH OBITH MTOJPOOHBIM M YETKUM, BCE PeJIeBaHTHBIC (DOPMYIIBI IOIKHBI OBITH PUBE/ICHBI U TTOSICHEHEL. [Ipn oTBeTe Ha Bompoc
CTYICHT JIOJDKEH IIPOSIBUTH HE CTOJIF YMEHHE 3aIIOMHATH MaTepHall, CKOJIb TITyOOKoe ero moHnMaHue. PekoMmenyercst n3deraTsb

MPUBCACHUSA B OTBETC MaT€puajia, HE OTHOCAIICTOCH K 6I/IJ'IeTy.




