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

1.1. MnaHupyeMble pe3ynbTaTbl 06y4eHUs Mo AUCLUMIUHE

Kog Ko v HaMeHOoBaHWe MHAWMKATOPOB AOCTUKEHUS
HanMeHoBaHWe KoMneTeHuMm
KOMMETEHUMM KOMMETEHUMM
YK-6 CnocobeH ynpaBnatb cBouM | MYK-6.1. Onpepenset npruopmuteTbl CO6CTBEHHON

BPEMEHEM, BLICTPaMBaATb U | AEATENBHOCTH, JIMYHOCTHOIO PA3BUTKS,
peann3oBbiBaTb  TPAEKTOPUIO | 06pazoBaTENbHOMO U NPOGECCHUOHAIBHOIO POCTA;
CaMopasBuUTUSE  HA  OCHOBE | NoAbUpaeT Cnocobbl peleHns KW cpeacTea
NPUHUMNOB  06pa3oBaHMA B | pasBUTUS, B TOM Ymcne B undpoBomn cpeae
TeYeHMe BCEMN KN3HU NYK-6.2. BnageeT TEXHONOTUSIMM U HABbIKaMWU
yrpaBAeHus cBoeu no3HaBaTeNbHOW
NEeATENbHOCTbIO M €€ COBEPLIEHCTBOBAHMA Ha
OCHOBe CaMOOLIEHKM, CaMOKOHTPONA "
MNPUHUMNOB CaMOObpa3oBaHMa B TeYeHME BCEW
YU3HU

B pesynbTate nsyyeHus ANCLUNIVHbL OOYYaIOWNNCS OOMKEH:

BNaAeTb HaBblKaMU: MOAENMPOBAaHUA HENPOHHbIX ceTen, B cucteme MATLAB.

yMeTb: cobupatb, obpabaTbiBaTb U aHAIM3MPOBATL AAHHbIE 415 OOYYEeHUsi HEMPOHHbIX CeTel,
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
APXMUTEKTYPbI, @ TakKe 0byYeHne Ha pasIMYHbIX 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

NG Tema (pasgen UCuUmnInHbI) Koa
(B cooTBeTcTBUM ¢ PI) KOMMeTeHLUMM
1. | O630p M aHann3 B 0651aCTU NPOEKTUPOBAHUSA SN1EMEHTOB HEMPOHHbIX YK-6
ceTten.
2. | OCHOBHblE MporpamMMHble CPeACTBa peanmsaum HEMPOHHbIX CETEN. YK-6
3. | APXUTEKTYPbl HEUPOHHbIX CETEN, YK-6
4. | MNMapagnrMbl 06y4EeHUS HEMPOHHbBIX CETEN. YK-6
5. | ObyyeHne HeMpPOHHbIX ceTen. YK-6

1.3. CucTeMa OLEHUBaHMS MO AUCLUM/IMHE
[vcumnnuHa nsyyaeTcsa B TeYeHne ojHoOro cemecTpa.
dopMa NpoMeXKyTOYHOM aTTecTaumm No AUCLUMMIIMHE — 3a4eT.

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
KOMMeTEeHL N OLeHKa
[ONOpPOroBbI HUKe 61 HUKe 61 «HEeY[OBNETBOPUTENBHO>» / 2 He 3a4yTeHo
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)KyTO‘-lHOVI arrecrauun

KOHTpO}'Ib n OLEHKa pe3ynbTaTtoB OCBOEHNA ANCUNTTNHDI OCYyLeCTBAEeTCA

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

B xoge npoBefeHMss MPOMEXYTOYHOM aTTecTalMM OCYLLECTBASETCA KOHTPO/b U OLEHKa

pe3ynbTaToB OCBOEHUA KOMMETEHUMI,

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

YK-6: CnocobeH ynpaeaTb CBOUM BpEMEHEM, BbICTPaAMBATb N Pea/i30BbiIBATb TPAEKTOPUIO
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CaMOpPa3BUTKS HA OCHOBE NMPUHLMMNOB 06Pa30BaHNs B TEYEHUE BCEN KU3HU

Moaenn MCKYCCTBEHHOroO HenpoHa. PyHKUMM aKTMBaUMKM. HenpoH C BEKTOPHbLIM
BXOAOM.

IcKyCCTBEHHble HEMPOHHbIE CETU. APXUTEKTYPA UCKYCCTBEHHbIX HEUPOHHbLIX CeTeN.
Habop cpencts Ansg Co3faHus, UHUULMaNM3auMM, oObydyeHus, MOLENUPOBaHUS W
BM3yanmsaumm ceTu.

[MOCTpOEHMa ceTen pPasIMYHOM QAPXUTEKTYPbl C MOMOLWbBKD MHCTPYMEHTANIbHOIo
nporpammHoro naketa Neural Network Toolbox cnctembl MATLAB.

MeToapbl U anropuT™Mbl 0BYyYEHUS UCKYCCTBEHHbBIX HEMPOHHbLIX ceTeln. [pagneHTHble
aNropUTMbl 0OBYyYEHMUS,

ANTOPUTMbI  OBYYEHUS,, OCHOBAHHbLIE Ha WCMOJb30BAHUM MeToda COMNPSIMEHHbIX
rpaaneHTOoB.

ApxXUTEKTypa nepcenTpoHa 1 crneuuanbHble GYHKUMKW AN8 CO3[aHUs MepCenTpoHa,
HaACTPOWKK €ro BECOB 1 CMELLEHUN.

JINHeHble HeMPOHHbIE CETU. HACTpOMKKM NnapaMeTpoB No MeToay Byapoy-Xododa.
MocTpoeHne 1 obyyeHne NNMHENHBIX ceTen ans Knaccudukaumm BEKTOPOB, IMHENHOMN
annpokcuMaumm, NpeackasaHuns, CneXxeHusa n GunbTpaumm CUrHanoB, naeHTUdUKaLmm
M1 MOLENNPOBAHUSA IMHEWNHBIX CUCTEM.

PaananbHble 6a3MCHble ceTn 0bWwero Buaa.

APXUTEKTYPbI pagamanbHbiX 6a3MCHbBIX HEMPOHHbIX CeTen 0bLLEro BUAA U CneumasbHbie
bYHKLUMKM o115 X CO3[aHUSA M aBTOMATUYECKOM HACTPOMKM BECOB U CMELLEHNI,
MpuUMeHeHne Takmx ceTen ans knaccudukaumy BEKTOPOB U annpoKCcUMaumm
OYHKUMN.

PagunanbHble 6a3mncHble ceTn Tuna GRNN.

MpuMeHeHne GRNN ceTten gns pelweHus 3agady 0606LEeHHON perpeccumn, aHaamsa
BPEMEHHbIX PSAO0B 1 annpoKCUMaLMn GYHKUMIA.

PagunanbHble 6a3mncHble ceTn Tuna PNN.

PeweHre 33afay  Knaccuoukaumm  Ha  OCHOBE  MOACYETA  BEPOSATHOCTMU
NPUHALIEXHOCTM BEKTOPOB K PAaCcCMaTPMBAEMBIM K/laCCaM.,

CaMoopraHusyloWmxca  cnon  KoOXOHeHa. APXUTEKTYPbl  CaMOOPraHM3YIoLWMXCA
HEMPOHHbIX CnoeB KoXOHeHa WU crneupanbHble GyHKUMKM A0S UX  CO3LaHK4,
MHULMANM3aLMKM, B3BELWMBAHWA, HAKOMIEHUs, aKTMBauuW, HACTPOWKM BECOB U
CMeLLeHUI, agantaumm 1 obyyeHus.

[MPpUMEHEeHNe CaMOOPraHM3yIWMXCa CNOeB L1 WUCCNeLOBaHUS TOMOJIOrMYECKOU
CTPYKTYpPbl AaHHbIX, X 06befMHEHMEM B KacTepbl (Fpynnbl) 1 pacnpeneneHmem no
Knaccam.

CaMoopraHu3yloWwmxca KapTbl KOXOHeHa.

[MpUMEHeHNe CaMOOPraHu3ylWMXCA KapT 408 pelweHnsd 3a4adv  kKiacTepusaumm
BXO[HbIX BEKTOPOB

CamoopraHusylowmxca LVQ-cetn. ApXMTEKTYPbI CaAMOOPIraHU3YIOWMXCH HENPOHHbIX
ceten TMna LVQ un cneunanbHble QYHKUMM O UX CO3L4aHMS, HACTPOWKM BECOB U
oby4eHus.
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PeKkyppeHTHble HEMPOHHbIE CeTU S/IMaHa.

APXUTEKTYPbI PEKYPPEHTHBIX HEMPOHHbLIX ceTen Xondunaa v crneumanbHole GyHKLMK
0719 X CO34aHWS, B3BELLUMBAHWSA BXOLOB, HAKOMIEHUS U aKTUBM3ALMN.

MpuMeHeHne ceten Xondwunga ANS PeEWEeHUs 3afadv pacno3HaBaHUa o6pas3oB U
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 3HaHMS?

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

Kakow B1A 3HAHUW JaeT npefcTaBieHne O CTPYKTYPe NOHATUIN?

Kakyto po/ib BbIMOMHSAIOT QYHKLIMOHAbHbBIE 3HAHUS?

Kak MOXXHO NOMyYnTb HayYHble 3HAHUS?

YTO NOHWMMaETCa NoL TeopPeTUYECKMMWU 3HAHWSMWU U O/ Yero OHW MOryT ObITb
MNCMOMb30OBaHbI?

[ns Yero HyXXeH TEOpPEeTUYECKUW YPOBEHb HAYYHOrO 3HAHWA, UCMO/b3yeMbiv Mpwn
MOArOTOBKE HAYYHbIX U TEXHUYECKMX MATEPMANoB B pPaMkax MpoBeLeHUS
mccnegoBaHum ?

B 4eM coCTOUT CYLWHOCTb AMMNPUYECKMUX 3HAHNIN?

Kakow B1 3HAHMS MOYXXHO OTHECTU K GOPMaNn30BaHHbIM?

Y10 npencraBngeT cobom nnaH Hay4YHoOro UccnefoBaHmsa?

Ha3oBWTe OCHOBHble 3Tambl HAYYHOrO WCCNELOBaHWUS, KOTOPbIE BbIMOMHAITCA B
Havane paboTbl MO NpeanonaraeMomMy HanpasBIEHNIO

OnuwmnTe 0BLLYIO CTPYKTYPY HAay4YHOM CTaTbk

YTo npencTaBnseT cobor NporpaMmma Hay4YHoOro NCcnefoBaHma?

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

MpuBeCTn npuMep cocTaBa MNPEeAnpPOEeKTHOro UCcnefoBaHua  ans  oyayulen
MHOOPMALNOHHO-aHA/IUTUYECKOW CUCTEMDI

Y710 Takoe TpeyronbHuK Opere 1 ansg 4ero oH Hy>KeH?

YKayKMTE OCHOBHblE 3Tarbl, KOTOPbIE XapaKTePHbI MPK CO3L4aHNMN SKCMEPTHBIX CUCTEM,
MpuBeante npuMmep Hauvbonee OOWMX METOAOB NPeACTaBNeHUs 3HAHUK B
AKCMNEPTHbLIX CUCTEMAX

[ns yero HeoH6XOANMMO B SKCMEPTHOM CUCTEME XPAHUNLLE 3HAHUI ?

Kakne MeTobl paboTbl CO 3HAHUSAMU U3YyYaeT UHXEHEPUS 3HAHWIA?

Kakue MeTobl UCMOJb3YIOTCS MPUY MOUCKE PeLleHUin B YCIOBUAX HEONPEeAeNeHHOCTN?
Y10 Takoe kapTa KoxoHeHa 1 4519 Yero oHa npuMeHseTcs?

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 NPEANKATOB.

CHopMyIMPOBaTb MOHATUA UHTENNEKTYANbHOIO aHaNM3a AAaHHbIX U NMPUBECTU NPUMEP
ero nNpUMeHeHus.

[aTb KpaTkylo xapakTepuctnky metogonorum CRISP-DM
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Kak HasblBaeTcs MeTof aHanM3a LaHHbIX, B KOTOPOM Le/blo ABNSETCH MOBbILLEHNE
TOYHOCTU NpefcKasaHuns.?

[aTb onpegenerHne nHPopMauMOHHO-aHaANIMTUYECKOMY obecneyeHuto.

/13 KaKMX KOMMOHEHTOB COCTOUT 3KCMNEepTHas cnuctemMa?

YTo Takoe MHbEPEHUMOHHAs MalMHA M Kak ee paspaboTaTh? O60CHOBATL BbIOOP
BaLLMX METOA0B Pa3paboTKM MHGEPEHUNOHHOM MaLLMHbI.

Ha ocHoBe BbIMONHEHHOIrO MPEeANPOEKTHOrO UCCNEAOBaHUSA caenatbh 0boCHOBaHME
BbI6OPA TEXHOIOMMIM U KOMIMOHEHT CO34aBaEMOW 3KCMEPTHOM CUCTEMDI.

OnuwmnTe Kakme MOryT BbiTb NPEANPUHATDI LWarn no Co3AaHMI0 SKCNEePTHOM CUCTEMbI B
obuwem Bmae.

[Ons 4yero npuMeHseTca  «MeTo O6PAaTHOTrO PacipPOCTPAHEHUS» U B YeM ero
OCOBEHHOCTbL?

Kakyto posib UrpatoT «Beca» Mnpu NOCTPOEHUU HEMPOHHOW CeTn?

O6oCHyMTe BbLIGOP METOAOB OOYYEHUS HEUMPOHHbIX CETEeW, KOTOPblIE MOXHO
PEKOMEHAO0BATb K MPUMEHEHUIO Ha MPaKTUKe

Ob6ocHymnTe Bbl6op BIAS? 1 0COBEHHOCTU ee MPUMEHEHMUS

MOSAICHUTb PO/b CMELLEHNS B NpoLecce 0by4eHUs HEMPOHHOW CeTU

B KayecTBe apXUTEKTYPHO-TEXHUYECKUX pPELeHUN MNPEeaIOXEHO UCMNOMb30BaTb
MHPOPMALMOHHO-AHAIMTUYECKYIO CUCTEMY, faTb ee onpeaeneHume,

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 060CHOBaHME Takoro Boibopa?

[ns yero B HEMPOHHOM CETU MOXKHO MPUMEHSATb GOPMYTY:

ﬁsw < m[N+1j(n+m+1)+m
1+log, N n

OnucaTb Ha3HaYeHWE KaXKLoro 13 ee KOMMOHEHTOB

OonuwnTe NpUMep 1 MNPUHLMML BbI6Opa MPOMEXYTOYHbLIX C/I0EB B MHOIMOC/IOMHOM
nepcentpoHe MPL.

OnuwnTe, Kak MOXXHO OLEHWTb aAEKBATHOCTb MMWTAUMOHHOM Modenn (HeveTkas
MOZENb) NPU BbiIbOpe MHCTPYMEHTaNbHOro cpeactea laket MATLAB Fuzzy Logic
Toolbox

MpuBeanTe nNpUMe, KakuMe HaBblKM Pa3paboTKU apXUTEKTYPbl CUCTEM  3aLUMThI
nHbopMaumm MoryT 6biTb CHGOPMUPOBAHLI MeTOLaMM Pa3pPaboTKM MaTeMaTUYECKUX
Moaenen?

[MOSAICHUTb, KAKOBa OCOBEHHOCTb CMELLAHHOro O6Y4YEeHN HENPOHHOW CETU.

[aTb onpegeneHne ycton4nmBoCTb HEMPOHHOW CETU

Kakylo ponb urpaet knactepmsaums B o6nact aHanmsa faHHbix 1 Data Mining, npu
MOZENNPOBaHNM 3aLLULLEHHbBIX aBTOMATU3MPOBAHHbIX CUCTEM?

Kakon mMatemMatuyeckun annapaT, MHCTPYMEHTa/lbHble W MNPOrpaMMHble CpecTBa
MOTYT OblTb MCMO/b30BaHbI A1 NPOEKTUPOBAHUSA MHPOPMALMOHHO-AHA/IUTUYECKNX U
3KCMEPTHLIX CUCTEM

MpUMeHeHne MaTeMaTU4YeCKMX Mofenen UHTENNEKTyasbHbiX WU MHPOPMALMOHHO-
aHaANMNTUYECKMX CUCTEM MpU  NPOEKTUPOBAHUM CUCTEM  3aluTbl  MHPOPMaUUM
BKOYaeT [parpammbl 3age. 115 4ero oHu NpUMeEHSIoTCA?

Onuwute, kak ¢opMmpoBatb 6a3y 3HaHMM K 6asy npaBun B 06/1acTV Bbibopa
KOHPUTYypauum 1 coctaBa MHGOPMALMOHHO-aHANIUTUYECKUX N SKCMEPTHbBIX CUCTEM
YTo gBnsSeTcd OCHOBOM O/ nNpoBefeHUs onepaumin GoOpMUPOBaAHUA HEYETKOro
BbIBOZA

OnucaTb NpaKTUYeCcKoe NMPUMEHEHNE MEXaHM3Ma HEYETKOro JIOTMYeCcKOro BbiIBOAA B
obLemM Bmae.

[MOSAICHUTb, KAKOBA OCOBEHHOCTb CMELLAHHOIo O6Y4YEHM HENPOHHOW CETU.



