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1. MacnopT ¢oHaa oueHo4HbIX cpeacTs (ganee — OC)

1.1. MnaHupyeMble pe3ynbTaTbl 06y4eHUs Mo AUCLUMIUHE

Kog Ko 1 HauMeHOBaHME MHOWMKATOPOB AOCTMXKEHWS
HanMeHoBaHWe KoMneTeHuMm
KOMMETEHUMM KOMMEeTEeHUMU
YK-6 CnocobeH  onpegenats U | MYK-6.1. Onpefenset npruoputeTbl CO6CTBEHHOM

peann3oBbiBaTb  MPUOPUTETDI
COBCTBEHHOM AESTENbHOCTU U

LEATENBHOCTY, JIMYHOCTHOTO pPa3BUTUS,
06pa3oBaTENbHOrO M NPOPECCHMOHANBHOIO POCTA;

Cnocoobl ee | nogbupaeT crnocobbl pelieHns M cpencTea
COBEPLIEHCTBOBaHNS Ha | pa3BuTKA, B TOM Yymcne B undpoBomn cpeae
OCHOBEe CaMOOLEHKM n | MYK-6.2. Bnageetr TEXHONOMMSAMU W HaBblKaMMU

0b6pa3oBaHMa B TEYEHME BCEWN
YN3HN

ynpaBneHns CBOeM nosHaBaTe/IbHON
OedATe/IbHOCTblIO M ee COBepPleHCTBOBaHMA Ha

OCHOBe CaMOOUEHKMN, CaMOKOHTPO14 M
nPnMHUMNOB CaMOO6pa3OBaHl/IFI B TeyeHue Bceu
KN3HU

B pesynbTate nsyyeHus ANCLUNIVHbL OOYYaIOWNNCS OOMKEH:

BNaAeTb HaBblKaMU: MOAENMPOBAaHUA HENPOHHbIX ceTen, B cucteme MATLAB.

yMeTb: cobupatb, obpabaTbiBaTb U aHAIM3MPOBATL JaHHbIE AN OOYyYEeHUS HEMPOHHbIX CETEN,
BK/IIOYAs 3HAHME MEeTOA0B MPefobpaboTKM AaHHbIX;  paboTaTb C 6ONbWNMM O6BEMAMIN OAHHbBIX U
6asaMn JaHHbIX; NPOEKTUPOBaTb M Oby4aTb HEWMPOHHbBIE CETU, BK/IOYAS BbIGOP M HACTPOMKY KX
APXUTEKTYPbI, @ TakKe 0by4YeHne Ha pasInMyHbIX Habopax AaHHbIX.

3HaTb. OCHOBbl MALUMHHOIO OBYYEHUS U UCKYCCTBEHHOIO WMHTENEKTA, BK/IOYAs OCHOBHbIE
KOHLLENUMK, anropuTMbl U METOZbI, MPUHLUMMALI PAbOTbl HEMPOHHBIX CETEW, MOHATUS: apPXUTEKTYPA,
bYHKUMS aKTUBALMK, ONTUMU3ALLMS U PErynspusaLms.

1.2. Coaep»aHue QUCLUM/IUHDI

NS Tema (pasgen gucumnavHbl) Koa
(B cooTBeTcTBUM ¢ PI) KOMMeTeHLUMM
1. O630p M aHann3 B 06/1aCTU MPOEKTUPOBAHUS 3/IEMEHTOB HEWPOHHbIX YK-6
ceTemn.
2. OCHOBHbIE NPOrpamMMHbIe CpeacTBa peann3aumm HEMPOHHBIX CETEN. YK-6
3. | APXUTEKTYPbl HEUPOHHbIX CETEN. YK-6
4. | MNMapagurMbl 06y4eHUS HEMPOHHbBIX CETEN. YK-6
5. | ObyyeHne HeMpPOHHbIX ceTen. YK-6
1.3. CncteMa oueHMBaHUS NO OUCUUMIMHE
dycumnnmnHa nlyyaeTcs B Te4eHne O4HOro ceMecTpa.
DopMa NPOMEXYTOYHOW aTTecTaumMm No AUCUUNIMHE — 3a4€eT.
LLIkasnbl OLEeHKM YpOBHS!
CHOpPMUPOBAHHOCTU LLIkana oueHKN YpOBHA OCBOEHUS ANCLUMNINHDI
pe3ynbTaToB 06y4YeHNs
YpoBHeBas 100 6anbHas 100 6anbHas 5-6annbHas Wwkana, HeanddepeHum
LIKana OLEHKM WwKana, % wKana, % onddepeHLMpoBaHHas oueHka/6ann poBaHHas
KOMMNEeTEeHLMM oLeHKa
[OMOPOroBbIN HWXe 61 HKe 61 «HEeY[0BNETBOPUTENBHO» / 2 He 3a4TeHO
NOPOroBbI 61-85,9 61-69,9 «<Y[OBNETBOPUTENBHO> / 3 3a4TEHO
70-85.9 «Xopowo» / 4 3a4YTEeHo
MOBbILLIEHHbIN 86-100 86-100 «OTNINYHO>» / § 3a4YTEHO




2. I'Iepequb OUEeHO4YHbIX MaTepnanoB 414 nposeaecHUs I'IpOMe)i(yTO‘-IHOﬁ arrecrtauuum

KOHTpO}'Ib n OLEHKa pe3ynbTaTtoB OCBOEHNA ANCUNTTNHDI OCYyLeCTBAEeTCA

npenodaBaTeneM B XxoAe TeKylWero KOHTPOMsS YycrneBaeMocTu (B npouecce npoBeaeHns
NPAKTUYECKMUX 3aHATUN, TECTUPOBAHKS, ONPOCOB).

B xoge npoBefeHMst MPOMEXYTOYHOM aTTecTalMM OCYLECTBASETCA KOHTPOMb M OLEHKa

pe3ynbTaToB OCBOEHUA KOMMETEHUMI,

MNepeyeHb BONPOCOB W 3a4aHnK A/151 MOATOTOBKM K 3a4eTy

YK-6: CnocobeH onpegenstb M peanrsoBbiBaTb MPUOPUTETH CO6CTBEHHOM AEATENBHOCTU U
Cnocobbl ee COBEPLLEHCTBOBaHMS HA OCHOBE CaMOOLIEHKM M 06pa30BaHUS B TEYEHWE BCEW
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YU3HU
Moaenn MCKYCCTBEHHOrO HenpoHa. PyHKUMM aKTMBaUMM. HenpoH C BEKTOPHbLIM
BXOL4OM.
ICKyCCTBEHHbIE HEMPOHHbIE CETU. APXUTEKTYPA UCKYCCTBEHHbBIX HEMPOHHbIX CETEMN.
Habop cpencrts Ang Co3faHus, UHUULMaNM3auMM, oO6ydYeHus, MOLENUPOBaHUS W
BM3yanumsaumm ceTu.
[TOCTpOEHUa ceTen pPasIMYHOM APXUTEKTYPbI C MOMOLWBIO MHCTPYMEHTANIbHOMO
nporpammHoro naketa Neural Network Toolbox cnctembl MATLAB.
MeToapbl U anropuTMbl O6YYEHUS UCKYCCTBEHHbBIX HEMPOHHbLIX ceTeln. [pagneHTHble
aNropUTMbl 0ByYEeHMUS,
ANrOpUTMbl  OBYYEHUS,, OCHOBAHHbLIE HA WCMO/b30BAHUM MEeToAa COMPSIHKEHHbIX
rPaAeHTOB.
ApXUTEKTYpa NepcenTpoHa U crneupanbHble GyHKUMK A0S CO34aHUa NepcenTpoHa,
HaACTPOMKM €ro BECOB N CMELLEHNM,
JINHelHble HeMPOHHbIE CETU. HACTPOMKKM NnapaMeTpoB No MeToay Byapoy-Xododa.
MocTpoeHue 1 obyvyeHne NMHENHbIX ceTen ans knaccudumkaumm BEKTOPOB, IMHENHOM
annpokcuMaumm, NpeackasaHus, CneXxeHusa n GunbTpaunm CUrHanoB, naeHTUdUKaLmm
N MOLENNPOBAHUSA IMHENHBIX CUCTEM.
PagmnanbHble 6a3ncHble ceTn obwero Buaa.
APXUTEKTYPbI pagamanbHbiX 6a3MCHBIX HEMPOHHbIX CeTeln 0bLLEro BUAA U CneumasbHbie
OYHKUMM ONs UX CO30aHMA M aBTOMATUYECKOM HACTPOMKM BECOB U CMELLLEHUI.
MpuUMeHeHne Takmx ceTen Ons knaccudukaumy BEKTOPOB U annpoKcUMaumm
byHKLMA,
PagunanbHble 6a3ncHble ceTn Tuna GRNN.
MpuMeHeHne GRNN ceTten gns pelweHus 3agady 0606LEeHHON perpeccumn, aHaamsa
BPEMEHHbIX PSAOB M annpoKCUMaLmnm GyHKLNN,
PagunanbHble 6a3mncHble cetn Tuna PNN.
PeweHne  3aga¥y  Knaccupukaumm  Ha  OCHOBE  MNOACYETA  BEPOATHOCTU
NPUHALNEXHOCTU BEKTOPOB K PACCMaTPMBAEMBIM K/1ACCaM.
CaMoopraHusyloWmxca  cnon  KoxXoHeHa. APXUMTEKTYPbl  CaMOOPraHU3YIoLWLMXCA
HEMPOHHbIX CnoeB KoxoHeHa WU cneumanbHble GYHKUMKM a0 UX  CO3[4aHus,
MHUUMANM3aLMKM, B3BELWMBAHWA, HAKOMIEHUs, aKTMBauuW, HACTPOWKU BECOB U
CMELLEeHUI, aganTaumm 1 obyyeHus.
MNpUMeHeHne CaMOOPraHU3YIOWNXCH CNOeB A1 WUCCNeLOBaHUA TOMOMOTMYEeCKOM
CTPYKTYpPbl AaHHbIX, UX 06befMHEHMEM B KnacTepbl (rpynnbl) 1 pacnpeneneHnemM no
Knaccam.
CaMoopraHm3yloWwmxca KapTbl KOXOHeHa.
NpUMeHeHne CaMOOPraHM3yIoWMXCH KapT 415 pelweHus 3afadv  kKnacTepusaumm
BXO[HbIX BEKTOPOB
CamoopraHusylowmxca LVQ-cetn. ApXMTEKTYPbI CaAMOOPIraHM3YIOWMXCH HENPOHHbIX
ceten Tvna LVQ v crneunanbHble QYHKUMUM LN UMX CO3OaHWUSA, HACTPOWKM BECOB U
oby4eHus.
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PeKkyppeHTHble HEMPOHHbIE CeTU S/IMaHa.

APXUTEKTYPbI PEKYPPEHTHBIX HEMPOHHbLIX ceTen Xondunga n cneuyasnbHble byHKLMM
0719 X CO34aHWS, B3BELLUMBAHWSA BXOLOB, HAKOMIEHUS U aKTUBM3ALMN.

MpuMeHeHne ceten Xondwunga ANS PeWeHus 3afav pacno3HaBaHUa o6pas3oB WU
CO3[aHK1s aCCoLMATUBHOW NMaMATU.

[NpUMEeHeHne HEeWPOHHbIX CceTen ANnd  MNPOEeKTUPOBaAHUA CUCTEM  YyMnpaBieHus
AMHaAMMYeCKMMU npoLeccamm

Kakyto po/ib BbIMOMHAIOT 3HAHUS CUHTAKCUYECKOTO TUMA, YTO OHWM XapaKTepPU3yoT?

B 4eM cyTb CEMaHTMYECKOro 3HaHNS?

[ns yero Heo6XoAMMO MparMaTUYecKoe 3HaHKe, YTO OHO npejonpeaensaeT?

Kakow BWA 3HAHUW JaeT NpeicTaB/eHne O CTPYKTYpPe MOHATUN?

Kakyto po/ib BbIMOMHSAIOT QYHKLIMOHAbHbBIE 3HAHUS?

Kak MOXXHO NOMyYnTb HayYHble 3HAHUS?

YTO NOHWMMaEeTCca NoL TeopeTUYECKUMU 3HAHUAMKM U O YEro OHM MOTyT OblTb
MNCMOMb30OBaHbI?

[ns Yero HyXXeH TEOpPEeTUYECKUW YPOBEHb HAYYHOrO 3HAHWA, UCMO/b3yeMbiv Mpwn
MOArOTOBKE HAYYHbIX U TEXHUYECKMX MATEepuasioB B pPaMKax MNpoBefeHUs
mccnegoBaHum ?

B 4eM coCTOUT CYLWHOCTb AMMNPUYECKMUX 3HAHNIN?

Kakow B1 3HAHMS MOXHO OTHECTU K GOPMa/IM30BaAHHbLIM?

Y10 npencraBngeT cobom nnaH Hay4YHoOro UccnefoBaHmsa?

Ha3oBWTe OCHOBHble 3Tambl HAYyYHOrO WCCAELOBAHWUS, KOTOPble BbIMOMHAIOTCSH B
Havane paboTbl MO NpeanonaraeMomMy HanpasBIEHNIO

OnuwmnTe 0BLLYIO CTPYKTYPY HAay4YHOM CTaTbk

YTo npencTaBnseT cobon nporpamMma Hay4YHoOro UCCnefoBaHmns?

MoscHUTe, 4YTO BK/OYAET B Cebs MOArOTOBUTE/IbHBIM 3TaM MPOBELEHUS HAYYHOrO
mccnegoBaHms?

MpuBeCTM npuMep cocTaBa MNPEeAnpPOEKTHOro UCCnefoBaHua  ans  6yaylen
MHOOPMALNOHHO-aHA/IUTUYECKOW CUCTEMDI

YT0 Takoe TpeyronbHuk Opere 1 ang 4ero OH Hy>KeH?

YKayKMTE OCHOBHblE 3Tarbl, KOTOPbIE XapaKTePHbI MPK CO3L4aHNMN SKCMEPTHBIX CUCTEM,
MpuBeanTe npuMmep Hambonee OOWMX MEeTOAOB MNpPeACTaB/eHns 3HAHWW B
AKCMNEPTHbLIX CUCTEMAX

[ns yero HeoH6XOANMMO B SKCMEPTHOM CUCTEME XPAHUNLLE 3HAHUI ?

Kakne MeTobl paboTbl CO 3HAHUSAMU U3YYAET UHXKEHEPUS 3HAHUIN?

Kakue MeTobl UCMOJb3YIOTCS MPUY MOUCKE PeLleHUin B YCIOBUAX HEONPEeAeNeHHOCTN?
Y10 Takoe kapTa KoxXoHeHa 1 419 Yero oHa NPUMEHSeTCca?

KpaTko onmcaTb, B 4eM COCTOUT paboTa HEMPOHHOW CETU?

Ol'll/lcaTb KpaTKO, YyTO Hpeﬂ,CTaBﬂeHO Ha pl/ICyHKe
Bxoabl CuHancsi

Avenxa
HeWpoHa

Akcon Bsbixop

YTO Takoe HEMPOHHAsA CETb B CAMOM 06LLEM MNOHUMAHUN?

MMOSAICHUTb, KaKk MOXeT OblTb ONMCaHa MOAE/Nb NPEACTAaBNEHUS 3HAHUN C MOMOLLbIO
NOTUKW NPESUNKATOB.

CHopMyIMPOBaTb MOHATUA UHTENNEKTYANbHOIO aHaNM3a AAaHHbIX U NMPUBECTU NPUMEP
ero nNpUMeHeHus.

[aTb KpaTkylo xapakTepuctuky metogonorum CRISP-DM
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Kak HasblBaeTcs MeTof aHanM3a LaHHbIX, B KOTOPOM Le/blo ABNSETCH MOBbILLEHNE
TOYHOCTU NpefcKasaHuns.?
[aTb onpegenerHne nHGOpMaUMOHHO-aHANIMTUYECKOMY obecneyeHuio.
/13 KaKMX KOMMOHEHTOB COCTOUT 3KCMNEepTHas cnuctemMa?
YTo Takoe MHPEPEHUMOHHas MalnHa M Kak ee paspabotatb? OB6OCHOBaTb BbIGOP
BaLLMX METOA0B Pa3paboTKM MHGEPEHUNOHHOM MaLLMHbI.
Ha ocHoBe BblINOMHEHHOIO MPEeANPOEKTHOrO UCCNEAOBaHUS CAeNaTb 06OCHOBaHME
BbI6OPA TEXHOIOMMIM U KOMIMOHEHT CO34aBaEMOW 3KCMEPTHOM CUCTEMDI.
OnuwmnTe Kakme MOoryT BbiTb NPEeANPUHATDI Warn no Co3faHuIo 3KCNEPTHOM CUCTEMbI B
obuwem Bmae.
[Ons 4yero npuMeHseTca  «MeTo O6PAaTHOTrO PacipPOCTPAHEHUS» U B YeM ero
OCOHBEHHOCTbL?
Kakyto posib UrpatoT «Beca» Mnpu NOCTPOEHUU HEMPOHHOW CeTn?
OboCcHyMTe BbLIGOP METOAOB OOYYEHUS HEWPOHHbLIX CeTelr, KOTOopble MOXHO
PEKOMEHAO0BATb K MPUMEHEHUIO Ha MPaKTUKe
Ob6ocHymnTe Bbl6op BIAS? 1 0COBEHHOCTU ee MPUMEHEHMUS
[MOSAICHUTb PONb CMELLEHNS B NpoLecce 0by4eHUss HEMPOHHOM CETH
B KayecTBe apXUTEKTYPHO-TEXHUYECKUX pPELeHUN MNPEeaIOXEHO UCMNOMb30BaTb
MHPOPMALMOHHO-aHANIMTUYECKYIO CUCTEMY, faTb ee onpeaeneHme.
MpuBeCTU NPUMEP OAHOIO 13 KNIACCOB METOLOB NCKYCCTBEHHOIO MHTEN/IEKTA
O630p M3BECTHbLIX MPOrPaMMHbBIX U APXUTEKTYPHO-TEXHUYECKMUX PELUEHUI NoKasan,
YTO B KAYeCTBE QaAPXUTEKTYPbl HEMPOHHOM CeTU BblbMPAETCS MHOIrOCIONHbIN
nepcenTpoH. [latb 060CHOBaHMeE Takoro Bbibopa?
[ns yero B HEMPOHHOM CETU MOXKHO MPUMEHSATb GOPMYTY:

mN

——<W<m E+1 (n+m+1)+m
1+log, N n

Onuncatb HazHaYeHMe KaXaoro 13 ee KOMMNOHEHTOB

OonuwnTe NpUMep U MNPUHLMMLI BbI6OPa MPOMEXYTOYHbLIX C/N0EB B MHOTOC/IOMHOM
nepcentpoHe MPL.

OnuwnTe, Kak MOXXHO OLEHUTb aAEKBATHOCTb MMWTALMOHHOM Mogenn (HeyeTkas
MOZENb) NPK BbibOpe MHCTPYMeHTanbHoro cpeactea llaket MATLAB Fuzzy Logic
Toolbox

MpuBenTe nNpPUMe, KakuMe HaBblKM Pa3paboTKM apPXUTEKTYPbl CUCTEM  3alUMTbI
nHdopMaLmm MoryT 6blTb ChOpMUPOBaHbI MeToAaMK pa3paboTKM MaTeMaTUYECKMX
Moaenen?

MOACHUTb, KAKOBA OCOBEHHOCTb CMELaHHOrO 06Y4YEHUN HENPOHHOW CETW.

[aTb onpegeneHne ycton4nmBoCTb HEMPOHHOW CETU

Kakyto ponb urpaet knactepusaums B 061acTu aHanmsa gaHHbix 1 Data Mining, npwm
MOLENMPOBAHUM 3ALLMLLEHHBIX aBTOMATU3NPOBAHHbIX CUCTEM?

Kakon matemaTtmyeckmn annapat, MHCTPYMEHTaslbHble W MPOrpaMMHbie CpefcTBa
MOTYT OblTb MCMO/b30BaHbI A1 MPOEKTUPOBAHUSA MHPOPMALMOHHO-aHA/IUTUYECKNX U
3KCMNEePTHbIX CUCTEM

MpUMEHEHNE MaTEMATUYECKUX MOAeNen UHTENNEKTyasbHbiX U MHPOPMALMOHHO-
aHAIMTUYECKNX CUCTEM TMPU  MPOEKTUPOBAHUMU CUCTEM  3alMTbl  MHbOPMaLmMK
BkoYaeT [lyarpammbl 3aae. 115 4ero oHv NpUMeHsoTCA?

OnuwnTe, kKak dopmmpoBaTb 6a3y 3HaHUMM U 6Gasy npaBun B obnactu Bbibopa
KoHbUrypaumm n coctaBa MHGOPMALMOHHO-aHAIMTUYECKMUX N SKCNEPTHBIX CUCTEM
YTOo gBNSETCA OCHOBOM A1 NpoBefeHus onepaumin GOpMUPOBAHUS HEYETKOro
BbIBOAA

OnuncaTtb NpakTUYeCcKoe NPUMEHEHME MeXaHM3Ma HeYeTKOro JIOrM4eckoro BbiBOAA B
obweM Bmae.

[MOSAICHUTb, KAKOBA OCOBEHHOCTb CMELLAHHOIo O6Y4YEHM HENPOHHOW CETU.



