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1 BBEAEHUE K PABOYEW MPOrPAMME AUCLMNNUHbBI
1.1 Uenb aucumnnuubl: CchopmmnpoBatb KOMMNeTEHUUN obOy4yalolerocsi, CBA3aHHbIE C MOHATUMHBIM annapaTtom
TEOPUN HEMPOHHbBIX CETEN U CMEXHBLIMU NMOHATUAMMU
1.2 3apgauv AMcUMNUHbI:
HayunTbcs CTpOUTbL MOAENM, UCTONb3YS TEOPUIO HEMPOHHbBIX CETEN, a TaKKe BblOMpaTbh MeETOALI U cpeacTBa obyveHus
nepcenTtpoHa B cpeae MatLab.
1.3 Tpe6oBaHuA K NnpeaBapuUTENIbLHON NOANOTOBKEe 00y4aloLlerocs:

MpeaBaputensHas NOAroToBKa NpeAronaraeT co3aaHne OCHOBbI AN (OPMUPOBAHUS KOMMNETEHLNIA, YKa3aHHbIX B M.
2, NPV U3YyYEHUN OUCLUNIIVH:

Jloruka n metogonorus HayKkun

2 KOMMNETEHUMU OBYYAIOLLUEIOCA, POPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA AUCLUNNUHDbI

MK-5: CnocobeH ynpaBnsaTb UHPPACTPYKTYpPON pa3paboTku U conpoBoxaeHUA TpeboBaHUN K cuctemam B cchepe
MeanakoOMMYyHUKaUUM M agu3anHa

3HaTtb: 3agaym Teopun HEMPOHHLIX CETEN

YmeTb: CTponTb MoAernb C UCNOMb30BaHNEM TEOPUN HENMPOHHLIX CETEN
BnapeTtb: HaBbikamu npumeHeHns TMM B 3agadax pacnosHaBaHust

3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHas
< 6
o paboTa
5@ WHHoBaL,. dopma
HanmeHoBaHue n cogepxxaHue pa3genos, e = CP
_ S g ¢opmMbl TekyLiero
TEM U y4eBHbIX 3aHATUN a (l:)[ Nex. Mp. (4achl) BAHSITUR KOHTPONSA
© 2 | (ach) | (vacw)
4

Pasgen 1. OcHOBbI TEOPUN HENPOHHBLIX CEeTeN

Tema 1. CurmomngansHble dyHKunn. Mogenb
HeunpoHa. NepcenTpoH

Tunbl curmonganbHbIX PYyHKUMIA. PYyHKUMSA
depmun 1 ee cBoncTBa. PYHKUMS CKaYKa.
KyCo4HO-NnMHENHbIE cMrMmonganbHble
dyHKUMN.

Mogenb HelipoHa Mak Kannoxa-lutTca.
Apxutektypa cetu. OOHOCMOMHbIE U
MHOrOCITOVHbIE HEWPOHHBbIE CETU. JIMHENHbIE
N BEKTOPHbIE NpocTpaHcTBa. CkanapHoe
npoun3BeneHns 1 EBKITMAOBLI NPOCTPaHCTBA. 2 a
MmnepnnockocTu. MepcenTtpoH. 3agaya o 4 12 12 un
nepcenTpoHe Kak 3afaya o0 pasgensoLwen
rMNepnnockocT. ANrOpuTM O0yYeHUs
nepcenTpoHa. YTBepXOeHUs o
nepcentpoHax. Kakue nornyeckme pyHkumnm
MOXET peann3oBaTb NepPCenTPOH.
Ouckyccua @. PoseHbnatt — M. MuHcknia.
Mpumep MuHckoro n ucknovatowee UIA.
MpakTtnyeckas paborta: PeweHne 3agaun
Knaccudgukaumm ¢ NMOMOLLbI0 O4HOCTIOMHOIo
nepcenTtpoHa. Peanusaumsi norm4eckmnx
onepauumn




Tema 2. MHorocnowHble nepcenTpoHbI U
MaLLMHbI OMOPHbIX BEKTOPOB.

MHorocnowHble nepcenTpoHbl. Teopema 06
YHMBEpPCanbHOW annpoKkcumaLumu.

Anroputm oby4eHnUs1 MHOrOCHOMHOIO
nepcentpoHa. Obwue ngeun Teopum
oby4yeHus.

MpenmyLiectBa n HegOCTaTKM MHOTOCONHbBIX
nepcenTpoOHOB. 4 13 12
Mopenb MalmHbl ONOPHbLIX BEKTOPOB Kak
ynyJlleHne moaenu nepcentpoHa.

JInHenHoe n kBagpaTU4HOE
nporpammupoBaHue. LUtpadHble pyHKLMK.
MpakTnyeckasa pabota: NocTpoeHne
MHOrOCMOMHOro nepcenTpoHa Ans
peanusaumn XOR. NccneposaHne
3(pPEKTUBHOCTM UCNONb30BaAHUA pa3fnyHble
curmomganbHblX YHKLUMIA

Pasgen 2. Teopua attpaktopoB. MapkoBckne
Mozenu

Tema 3. ATTpaKkTOpHbIE HEMPOHHbLIE CETU.
MoHaTMe aTtTpakTopa. Tunbl aTTPakTopPoB.
MynbTncTabnnbHOCTb. XaoTU4eCKun
aTTpakTop. Mo,qenvaonq)mnna. MpumeHeHne 4 13 12
aTTPaKTOPHbIX CeTen Ans peleHns 3agay
knaccmdukaumm o0beKkToB. ATTPaKTOPHbIE
CETU N MaWnHbl TbIOPUHTa.

MpakTnyeckasa paborta: Cetn RBF n SVM

Tema 4. OcHOBHble NOHATUA. MapkoBckue
npoueccbl. PU3NYECKUn CMbICIT MOAENM
MapKoBCKOro npouecca. Lienn Mapkoga.
Knaccudmkaums. NpumeHeHne MapKOBCKUX
mozenen. TanHble MapkoBckue mogenu 5 13 13
(TMM) MNpumeHeHnss TMM B 3agadax
pacnosHaBaHua 1 knaccudukaumu. Mpumepsi
MpakTnyeckasa paborta: O6paboTka curHanos
C MOMOLLbIO BEMBETOB

ra

WUtoro B cemecTpe (Ha kypce ansa 3A0) 17 51 49
KoHcynbTauum 1 npoMexyTodHas attectaums 25 24,5
(Ok3ameH)

Bcero koHTakTHas pabota u CP no

70,5 73,5
AVUCLUMIIMHE

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTvipoBaHue y4ebHbIM NfiaHoOM He NpeaycMoTpeHo

5. ®OH[l OLIEHO4YHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasatenen, KpUTepMeB U CUCTEMbI OLleHMBaHUA pe3yrnbTaToB 0byYeHus

5.1.1 NMokasaTenu oueHMBaHUA

Koa HanmeHoBaHMe oLueHO4YHOro
MokasaTenu oueHnBaHUA pesynbTaToB 0bydeHus
KOMMNeTeHuuu cpencrtea

M3naraeT oCHOBbI TEOPUN HENPOHHBLIX CETEN, MOAENN HENPOHHbIX
ceTeln, NX CBOMCTBA M BO3MOXXHOCTH. BOMPOCHI 4115 YCTHOIO

AK-5 Crtpout ¢ MOMOLLbIO MPOrPaMMbI newp(P, T) nepcenTpoH, cobecenoBaHus
peanuaytowmn ctpenky MNMupca B. NPaKTUKO-OPNEHTUPOBAHHbIE
MpumeHseT MapKoBCKME MOAENN. B 3a4a4ax pacrno3HaBaHus u 3agaHus
Knaccudpmkaumm




5.1.2 Cnucrema v KpUTepmm oLeHNBaHUA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

Lkana oueHuBaHus

MonHbIN, Nc4YepnbiBaOLWUN OTBET, SSBHO
[EeMOHCTpUpYoLLMIA rybokoe NnoHMMaHue
npeameTa 1 LUMPOKYH0 apyauunio B
oLeHnBaeMor obnacTtu, ymeHme
MCnonb3oBaTbh TEOPETUYECKME 3HAHUS NS
peLLeHNs NpaKkTUYEeCKnX 3aaau.

5 (oTnn4yHO)

OTBET NOSHLIN U NPaBUIbHBIN,
OCHOBaHHbLIN Ha NpopaboTke BCex
006s3aTenNbHbIX UICTOMHUKOB MHOpMaLU.
4 (xopoLwuo) Moaxoa k maTtepmany OTBETCTBEHHbLIN, HO
[onyLLEeHbl B OTBETaX HECYLLIECTBEHHbIE
OLUMOKM, KOTOpbIE YCTPaHSATCS TONbKO B
pes3ynbTaTe cobecefoBaHus

YcTHoe cobecenoBaHmne MNMucbmeHHas paboTa

OTBeT cTaHAapTHbIIA, B LienoM
KayeCTBEHHbI, OCHOBaH Ha Bcex

3 (yooBnetsopuTtensHo) | 06si3aTenbHbIX NCTOMHMKAX MHAOPMALIMK.
MpucyTcTBYHOT HeGonbLIMe Npobenk! B
3HaHUAX UMU HECYLLIECTBEHHbIE OLLINOKMN.

Hecnoco6bHocTb 0TBETUTL Ha Bonpoc Ge3
MoMOLLM 3Kk3aMeHaTopa. HesHaHve
3HAYNUTESIbHO YacTU MPUHLMIUANBHO
BaXHbIX 31IEMEHTOB AVNCLMMNIUHBI.

2 (HeypoBneTBopuTenbHO) | MHOrOUMCIIEHHBIE CYLLECTBEHHbIE OLINGKM.
He yunTbiBatoTCA 6ansbl, HakoMMeHHbIe B
TeyeHue cemecTpa.

HenoHumaHue 3agaHHoro Bonpoca.
Hecnoco6HocTb cdhopMynupoBaTh XoTst

Obl OTAENbHbIE KOHLENUUA OUCLMMNIIHDI.
He yunTbiBatoTca 6annbl, HakonmneHHble B
TeyeHue cemecTpa.

MonbITKa CNCbIBAHUS, UCTIONb30BaHUS
HepaspeLleHHbIX TEXHUYECKNX YCTPONCTB
WK NOMb30BaHMs NoACKasKon Apyroro
yeroBeka (BHe 3aBUCUMOCTM OT
YCMEeLIHOCTI TaKoW NomnbITKK).

5.2 TunoBble KOHTPOJIbHbIEe 3aQ4aHUA UNN UHbIe MmaTepunanbl, HeobXxoaMMbIe ANA OLEHKU 3HaHUM, YMeHMVI,

HaBbIKOB U (UNN) oNbITa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | ®dopmMynMpoBKM BONPOCOB
Cemectp 2

1 Mopgenn HEMPOHHBIX CETEN, X CBOWCTBA U BO3MOXXHOCTMU.

2 OAHOCNOMHbIE M MHOTFOCIIOMHbIE HEMPOHHbLIE CETU NMPSIMOr0 PacnpoCTPaHEeHUs.

3 PekyppeHTHble HEMPOHHbIE CeTH

4 MoHsATUE 06yYeHUss HEMPOHHOM ceTn. OBLWMIN anropnTMm obydeHust. OBydeHue ¢ yuutenem n 6e3 yumTens.

5 Tunbl curmongansHbiX PYHKUMA. PyHKUMS Pepmn 1 ee CBONCTBA.

6 ®PyHKUMA ckayka. KycovHo-nnHenHble curmonganbHble QyHKLUN.

7 Mopenb HenpoHa Mak Kannoxa-lutrtca

8 OpHocnonHbIE U MHOTOCIIONHbIE HEMPOHHbIE CETH.

9 JInHelHble 1 BEKTOPHbIE NpocTpaHcTBa. CkansipHoe Npou3BeAeHNst U eBKNMAOBbLI NPOCTPAHCTBA.
M'MnepnnockocTu.

10 MepcenTpoH. 3agayva o NepcenTpoHE Kak 3agaqa 0 pasgensowen rmnepnnockocTn. AnNroputmM obyyeHns
nepcenTpoHa

11 YTBEpXAeHMs 0 nepcenTpoHax. Kakue nornyeckne yHKUMN MOXET peanu3oBaTb NEPCEnTPOH.

12 MHorocnoviHble nepcenTpoHbl. Teopema 06 yHUBepcanbHOW annpokcMmMaumnm

13 AnropuTm oby4eHuss MHOrOCINOMHOTro nepcenTpoHa. ObLume naen Teopumn obyyeHus.

14 MpenmyLLecTBa N HeA4OCTaTKN MHOTOCIOMHbIX NEPCENTPOHOB




15 Mogenb MawwnHbI OMOPHbIX BEKTOPOB KakK yny4ylleHne mogenun nepcentpoHa.

16 JlnHenHoe n kBagpaTuyHoe nporpamMmmupoBaHue. LTpadHble dyHKuun.

17 MoHaTne atTpakTopa. Tunbl aTTpakTopoB. MynbTMCTabNNbHOCTL. XaOTUYECKMI aTTpakTop

18 Mogenb Xondunga. NMpuMeHeHne aTTpakTOpHbIX CeTe AN peLleHns 3agad knaccudumkaumm o6 beKToB

19 ATTpaKkTOpHbIe CceTU U MaLIWHbI ThOpUHra.

20 BeposaTHoCTb. OCHOBHbIE 3aKOHbI BEPOATHOCTU

MapKOBCKI/Ie mogenu. OCHOBHbIE NOHATUSA. MapKOBCKI/Ie npouecchl. dursnyeckmn cmbicn Mogenu MapKOBCKOIo

21
npouecca.

Llenn MapkoBa. Knaccudpukaums. NpumeHeHne mapkoBckux mogenen. TanHole MapkoBckmue mogenu (TMM)

22
Mpumenenns TMM B 3agayax pacno3HaBaHus U Krnaccudukauum

5.2.2 TunoBble TeCTOBbIe 3a4aHus

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHUA (3afgaym, Kenchbl)

1 CkonbkKo cyulecTByeT ByneBckux pyHKUMI OT ABYX nepemMeHHbIX? OT Tpex?

2 Hantn 6yneBckme pyHKUMM OT 2 NepeMeHHbIX, HenpeacTaBUMble OAHOCNONHBIM NePCEenTPOHOM

3 Haritn 6yneBckue dyHKUUN OT 2 NepeMeHHbIX, NPeAcTaBMMble OAHOCONHLIM NepcenTpoHOM

4 lMocTpouTb ¢ NnomoLlpbto nporpammbl newp(P, T)  nepcenTpoH, peanuayowmin ctpenky MNMupca B
5 MNocTtpounTb ¢ nomoubio nporpammbl newp(P, T)  nepcenTpoH, peanuaytowmii  wtpux Leddepa
6 Hant MHOrocrnomnHbli nepcenTpoH MUHUMAarbHOW apXMTekTypbl, Mogenuvpytowmnin XOR

7 MpumeHunTb Teopemy Kosepa ana mogenuposarma XOR

5.3 MeToanyeckue maTepuansl, onpegensitowme npoueaypbl OLeHUBaHUA 3HaHUW, YMeHUI, BNageHun (HaBbIKOB
1 (MNK) NPaKTU4YECKOro onbiTa J4eATeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4arowerocs kK npoMeXxyTo4HOM aTTecTauum U NopsaaoK NMKBMAALIMW akaAeMU4ecKomn
3a40MKEHHOCTH

lMpoBeaeHVe NPOMEXYTOYHOM aTTecTauMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHbLIM aktom CI6IMYMTO
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS YyCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMu nNo AucuUnsiMHe

YcTHas + MucbmeHHas KomMnbloTepHOE TECTMPOBaHNE NHas

5.3.3 Ocob6eHHOCTHM NpOBeAEHUA NPOMEXYTOYHOW aTTecTauum No ANCLUUNIINHE

|-|pl/| npoBeaeHnn ak3ameHa BpemMd, oTBOAMMOE Ha NOArOTOBKY K OTBETY, COCTaBIIAET He 6onee 30 MUWHYT.
CoobLueHne pe3ynbTaToB NPON3BOANTCA HENMOCPEACTBEHHO NOCJ1€ YCTHOro oTBeTa

6. YHEBHO-METOAU4YECKOE U MH®OPMALMOHHOE OBECNEYEHUE AUCLUUNMIIUHDbI
6.1 YuyebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | loa nsgaHusa | Ccbinka
6.1.1 OcHoBHas yyebOHas nutepartypa
BakyneHko, C. A., HewnpoHHble ceTn CaHkT-MeTepbypr: CaHkT- https://www.iprbooks
YKnxapesa, A. A. MeTep6yprckuii hop.ru/102447 .html
rocyaapCTBEeHHbIN 2019
yHUBEpcuTeT
NPOMbILUNEHHbIX
TEXHONOrMM N anMsanHa
Bapckun, A. b. Jlornyeckne HeMpoHHbIe ceTn Mockea: MHTepHeT- https://www.iprbooks
YHuBepcuteT hop.ru/97547.html
MHdopmaunoHHbIX 2020
TexHonornn (MHTYUT),
An NMn Ap Meguna
Bapckun, A. b. BBeneHue B HEMPOHHbIE Mockea: MHTepHeT- https://www.iprbooks
cem YHuBepcuteT hop.ru/133929.html
MHopmaunoHHbIX 2024

TexHonornn (MHTYUT),
An NMn Ap Meguna

6.1.2 lononHuTenbHasa yyebHasa nutepartypa

Maenosa, A. U. MckyccTBeHHblE HEMPOHHbIE
cetu

Mocksa: An N Ap Megua 2021 hop.ru/108228.html

https://www.iprbooks




opoxaHuHa, E. U. HewnpoHHble ceTn Camapa: MoBomKcKuiA https://www.iprbooks

yHuBepcuTeT 2017
TernekoMMyHuKaunin n
WMHopmaTukm

rocyaapCTBEeHHbIN hop.ru/75391.html

Axvaesa, I'. 3. HeuyeTkne MHOXecTBa 1 Mocksa: VIHTepHeT- https://www.iprbooks

MHdopmaunoHHbIX 2020
TexHonorun (MHTYWUT),
An Nun Ap Megna

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CMPABOYHbIX CUCTEM

OTKpbITbI gaTa-ceT Anst MalnHHOro obyyeHus https://github.com/caesar0301/awesome-public-datasets.
Pecypc ans uccnegosatenen Kaggle https://www.kaggle.com/datasets
OnekTpoHHO-6mbnuoTedHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 NepeyeHb NULEH3UOHHOIO U CBOBOAHO pacnpocTpaHAeMOoro NporpaMMHOro o6ecneyeHus

Microsoft Windows

MicrosoftOfficeProfessional

Adobe Audition CC ALL Multiple Platforms Multi European Languages Team LicSub Level 4 (100+) Education
Device license

Mathcad Education — University Edition Term

6.4 OnucaHme maTepmuanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

Ayautopus OcHalueHne

MynbTumeaniiHoe obopyaoBaHume, cneunannsmpoBaHHas mebenb, Jocka
NekynoHHas y A PyA H P A
ayguTopusi

MynbTumMeauiiHoe 06opyaoBaHMe, KOMMbIOTEPHAs TEXHUKA C BO3MOXXHOCTBIO MOAKMIOYEHUS K
KomnbtoTepHblit knace | ceTn «HTepHeT» 1 o6ecneyeHneM AocTyna B SMEKTPOHHYIO MHChOPMaLVIOHHO-
obpa3soBaTenbHyo cpeay

HENPOHHbIE CETU YHuBepcuteT hop.ru/97552.html
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