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1. MacnopT $doHaa oueHouHbIX cpeacTs (ganee — POC)

1.1. MnaHupyeMble pesynbTaTbl 06y4eHMs Mo ANCLMIIIMHE

Kog HanmeHoBaHue Kog v HauMeHOBaHMe MHAMKATOPOB AOCTMKEHMUS
KOMMNEeTEeHUUM KOMNEeTEHLUMN KOMMNeTeHUMM
YK-6 CnocobeH ynpaensatb cBouM | MYK-6.1. Onpegenset npruopuUTeTbl COBCTBEHHOM

BpEeMeHeM, BbiCTpanBaTb U
peasnM3oBbiBaTb TPAEKTOPMIO
CaMopasBUTMS Ha OCHOBe
NPUHUMNOB 0Ob6pa3oBaHMs B
TeUYeHMe BCel KU3HN

LEATENbHOCTH, JIMYHOCTHOTO pasBUTUS,
0b6pazoBaTENbHOrO M NPOGECCUOHANIBHOIO POCTA;
nogbupaeTr cnocobbl pelweHns U1 cpeacTea
PasBUTUS, B TOM Ymcne B undpoBom cpeae
NYK-6.2. BnageeT TexHONOIMIMU W HaBblKaMMK
ynpaeneHus CBOEN no3HaBaTelbHOU
LEATENbHOCTBIO U €e COBEPLIEHCTBOBAHMA Ha
OCHOBe CaMOOLEHKMU, CAMOKOHTPOS n
MNPUHUMNOB CaMOOOBpPAa30BaHNs B TEYEHWE BCEN
YKM3HM

B pesynbTare nsyvyeHus gUcumnivHbl 06y4aloWwmmncsa LOMKeEH:
BNaAeTb HaBblKaMU: MOAENMPOBAHUA HENPOHHbIX ceTen, B cucteme MATLAB.

YMETb: cobupaTh, 0b6pabaTbiBaTb U aHANM3MPOBATb AaHHbIE A/ 06YYEeHUS HEMPOHHbBIX CeTel,
BK/IIOYas 3HaHME MeTOAOB NpeaobpaboTKM AaHHbIX;
6asaMu [laHHbIX; MPOEKTMPOBATb M 06y4YaTb HEMPOHHbIE CEeTU, BKIoYas BbIOOP M HACTPOWMKY WX

APXUTEKTYPbI, @ TaKXKE 0BYUYEHME HA PA3/INYHBIX HABOPAX AAHHBIX.

3HaTb. OCHOBbl MaWIMHHOIO O6yqul/IF| N MCKYCCTBEHHOIo MUHTENNIEKTa, BKJ/O4Yad OCHOBHbIe
KoHUenunm, anropnTtMbl 1 MeTodbl, NPUHLUMIMbI pa6OTbI Hel7IpOHHbIX ceTen, NoHATUS: APXUTEKTYPAa,

q)yHKLI,l/IFI aKTMBauunmn, onTnMnsaumna 1 peryndapusagms.

paboTaTtb ¢ 60/bWMMN O6BEMaMM AAHHbIX W

1.2. CoepyaHue QUCLUMNHDI

NG Tema (pasgen gUCuUmnInHbI) Ko, KOMAETEHLMM
(B cooTBeTcTBMM C PI1/)

1 O630p M aHann3z B 06NACTU MPOEKTUPOBAHUS YK-6
SNEMEHTOB HEMPOHHBIX CETEN.

2. OCHOBHble NPOrpaMMHble CPeaCcTBa peanmsaumm YK-6
HENPOHHbIX CETEN.

3. APXUTEKTYPbI HENPOHHbBIX CETEN. YK-6

4. Mapaanrmbl 06Y4EHUS HEMPOHHbBIX CEeTEW. YK-6

5. ObyyeHme HENPOHHbLIX CETEeMN. YK-6

1.3. CucTeMa OLEeHMBaHMA MO AUCLMM/IMHE
AvcumnamHa nsyyaeTca B Te4eHue 0jHOro ceMecTpa.

CDopMa I'IpOMe)-I-(yTO‘-IHOl;I atrteCtaunm no anCunrninHe — 3a4eT.

LLIkasnbl OLEeHKM YpOBHS!
CHOPMUPOBAHHOCTU pPe3yNbTaToOB LLIkana oueHKM YPOBHA OCBOEHUS OUCLIUIMINHBI
0by4yeHus
YpoBHeBas LWKana 100 6anbHas | 100 6anbHas 5-6annbHas Wkana, HeanddepeHLn
OLLEHKM KOMMNETEHL M wKana, % wKana, % onddepeHLMpoBaHHas oLeHKa/6ann poBaHHas
OLEHKa

JOMopOorosbin HUKe 61 HUKe 61 «HEey[OBNETBOPUTENBHO» / 2 He 3a4TeHo
NOPOroBbI 61-85,9 61-69,9 <Y[OBNETBOPUTENBHO» / 3 3a4TEHO
70-85,9 «xXopowo» / 4 3a4TEHO
MOBbILLEHHbIN 86-100 86-100 «OT/INYHO» / § 3a4TEHO




2. MNepeyeHb OLEeHOYHbIX MaTEPUANOB 4/1 NPOBEAEHUS NMPOMEXYTOYHOM aTTecTalmm
KOHTpOMb M OUEHKa  pe3ynbTaTOB  OCBOEHWUS  AUCLMMAMHBL  OCYLLECTBASEeTCS

npenoaaBsaTtesieM B XoAe TeKylwero KOHTPOMA YCneBaeMOCTU (B npouecce nposejgeHnsa
NPaKTUYECKNX 3aHATUN, TECTNPOBaHMA, OI'IpOCOB).

B xoge nposejeHud I'IpOMe)KyTO‘-lHOVI aTTeCTaunm OCYWeCTBNAEeTCA KOHTPO/Ib N OUEeHKa

pe3ynbTaTtoB OCBOEHUA KOMMETEHUMN.

I'Iepequb BOMPOCOB U 3adaHuni ona noaroToBKU K 3adyeTty

YK-6  CnocobeH ynpaBnsTb CBOMM BPEMEHEM, BbICTPaMBATh U Pea/IN30BbIBATb TPAEKTOPUIO

CaMOpPasBMTHS HA OCHOBE NMPUHLIMINOB 06pa3oBaHNS B TEYEHME BCEV XKM3HU
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Mogaenun nckyCccTBeHHOro HerpoHa. QyHKLMM akTUBaUMN. HEMPOH C BEKTOPHbLIM BXOAOM.
ACKYCCTBEHHbBIE HEMPOHHbIE CeTU. APXMTEKTYPA UCKYCCTBEHHbIX HEMPOHHbIX ceTer. Habop
CPELCTB A19 CO34aHVS, UHULMANM3aummn, oby4eHns, MoAeIMpPOBaHKS 1 BU3YaNn3aLmMm CceTu.
[MocTpoeHuss ceTern  PasnnM4HOM  aAPXUTEKTYPbl € MOMOLLbIO  MHCTPYMEHTA/IbHOTO
nporpammHoro naketa Neural Network Toolbox cuctembl MATLAB.

MeTodbl W aNropuTMbl  OBYYEHUS WUCKYCCTBEHHbIX HEMPOHHbIX ceTeln. [pagneHTHble
aNropuTMbl 06YyYEeHUS.

ANropUTMbI 06yYeHUs, OCHOBAHHbIE Ha MCMOJIb3OBAHUM METOAA COMPSXKEHHBIX TPAANEHTOB.
ApXUTEKTypa nepcenTpoHa U cneuyanbHble GYHKUMKM A1 CO3[aHMa  MepCcenTpoHa,
HACTPOWKMN €ro BECOB 1 CMELLEHNN.

JINHENHbIE HEMPOHHbBIE CETU. HacTponKM NnapaMeTpoB No Metoay Byapoy-Xodda.
MocTpoeHne n obyvyeHUe NNMHENHbIX CEeTeW AN KhacCudUKaumMm BEKTOPOB, JIMHENHON
annpoKCUMaUnn, MNPeAcKasaHus, CNeXeHus u GuabTpaumMm CUrHanoB, UAEHTUUKALMM U
MOLENMPOBAHNSA JIMHENHBIX CUCTEM.

PaguanbHble 6a31cHble ceTu obLero suaa.

APXUTEKTYPblI  paamanbHbiX 6a3MCHbIX HEWPOHHBIX CeTer oblero Buaa WM CcheumanbHble
OYHKLUMN 4719 UX CO3L0AHNSA M aBTOMATUYECKOW HAaCTPOMKM BECOB 1 CMELLEeHUN.

MpUMeHeHWe Takux ceTen s Knaccnudukalmm BeKTOPOB 1 anmnpoKCUMaLnm GyHKLMN,
PagunanbHble 6a3ncHble ceTn Tuna GRNN.

MpumeHeHne GRNN ceTen [ns peweHus 3agad  Ob6ObLWEHHOM perpeccun, aHanmsa
BPEMEHHbIX PALOB M annpoOKCUMaLMN GYHKLNN.

PaguvanbHble 6a3ucHble ceTt Tvna PNN.

PeweHne 3agay knaccudukaumm Ha OCHOBE MOACYETA BEPOATHOCTU MPUHALIEXHOCTU
BEKTOPOB K pacCMaTPUBAEMbIM K/1laCCaM.

CaMoopraHusylowmxcs cnon KoxoHeHa. ApPXUTEKTYPbl CaMOOPraHU3YIOWMXCS HENPOHHbIX
cnoeB KoxoHeHa 1 crneupasbHble QYHKUUW 015 MX CO34aHUS, MHULMANM3aLmMm, B3BEWnNBaHWA,
HaKOMNEHWs, aKTUBALMKM, HACTPOWKM BECOB U CMELLeHNI, aganTaumm n obyveHus.
MpUMEHEHWe CaMOOPIraHM3YIWKWXCH CNOEB ANF UCCNELOBaHUA TOMONOrMYECKON CTPYKTYPb
[aHHbIX, X 06beMHEHMEM B KNacTepbl (Fpynmbl) 1 pacnpefeneHnem rno Knaccam.
CaMoopraHusylowmxcsa kapTbl KOXoHeHa.

MNpUMEHEHWEe CaMOOPraHU3YIOWNXCH KapT 419 peleHUs 3afay KnacTtepusaumm BXOLHbIX
BEKTOPOB

CamoopraHumsyowmxcsd LVQ-ceTn. APXUTEKTYPbI CaMOOPTaHU3YIOWNXCH HEMPOHHbIX CEeTEN
Tvna LVQ v cneupanbHble GyHKLUMK AN UX CO30aHUS, HACTPOWKM BECOB M OByYEeHMUS.
PeKkyppeHTHblIe HEMPOHHbIE CETU DNIMaHa.

APXUTEKTYPbI PEKYPPEHTHBIX HEMPOHHBIX ceTen Xondunaa v cneypanbHble GyHKUMN 018 UX
CO3[aHus, B3BELWMBaHWSA BXOLOB, HAKOMIEHWUS 1 aKTUBM3aLMM,

MpnMeHeHWe ceTen Xondwunga ona peleHus 3afay pacrno3HaBaHUs 0bpasoB M CO34aHUS
aCCOLMATMBHOM NaMATU.

MNpUMEHEHWe HEMPOHHBIX CeTEN NS NPOEKTUPOBAHUA CUCTEM YMNPaBIEHUI AUHAMUYECKUMU
npoueccamu

Kakyto posib BbIMOMHAOT 3HAHWSA CUHTAKCUYECKOro TUMA, YTO OHU XapaKTepusyoT?

B 4yeM CyTb CeEMaHTUYEeCKOro 3HaHUa?

[nsg yero Heo6xo4MMO NparMaTUYecKoe 3HaHWe, YTO OHO NpefonpeaenseT?

Kakow BuA 3HaHUW JaeT NpefcTaBneHune O CTPYKTYPE NOHATUN?

Kakyio posb BbINOAHAOT GYHKUMOHA/bHbIE 3HAHWSA?
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Kak MOXXHO Nony4nTb HayuYHble 3HaHUA?

YTO NoHMMaeTCA NoL TEOPETUYECKUMU 3HAHUAMU W O/1F Yero OHU MOTYT ObITb MCMO/b30OBaHbI?
[ng 4ero Hy>keH TeopeTU4YeCcKM YPOBEHb HAYHHOTO 3HAHWSA, UCMOMb3yEeMbl MPU NOArOTOBKE
Hay4YHbIX M TEXHUYECKMX MaTEPUANOB B PaMKax NpoBefeHNs UCCnefoBaHum ?

B 4yeM COCTOUT CYLLHOCTb SMMUPUYECKUX 3HAHNIN?

Kakown Bu1A, 3HaHUS MOXXHO OTHECTU K GOPMasi30BaHHbIM?

Y10 npeacTaBnsgeT cobom naaH Hay4YHoOro nccnefoBaHns?

HasoBWTe OCHOBHble 3Tanbl HAYyYHOTO WCCNELOBaHWSA, KOTOPble BLIMOMHAOTCS B Havane
pPaboTbl MO NPEANnoIaraeMoMy HamnpasBIeHUIO

OnuwmnTe 0bLLYI0 CTPYKTYPY HayYHOW CTaTbu

YTo npencTtaBnseT cobom NporpaMmMa Hay4YHoOro NccnefoBaHms?

MoscHUTe, 4YTO BK/IKYAeT B Cebd NOArOTOBUTE/bHBIM 3Tam NPOBEAEHUS Hay4HOro
mccnegoBaHma?

MpuBecT NprMep cocTasa NPeanpPoeKTHOro nccneoBaHus ana éyayuwen nHbopMaLOHHO-
AHANNTNYECKOWN CUCTEMDI

YTo Takoe TpeyronbHuk Opere n ana 4ero oH Hy>KeH?

YKaXKUTe OCHOBHbIE 3Tanbl, KOTOPbIE XapPaKTEPHbI MPU CO34aHNUM SKCNEPTHbBIX CUCTEM.
MNpuBeauTe npuMep Hambonee obLWWMX METOLOB NPEACTABNEHUSA 3HAHWW B 3KCMEPTHbIX
cucTtemax

[ng yero Heo6xo4MMO B SKCMEPTHON CUCTEME XPaHUNLLE 3HAHWUIA ?

Kakne Metoabl paboTbl CO 3HAHUSAMU U3YYAET UHXEHEPUS 3HAHUI?

Kakne MeTofbl UCMOMb3YI0TCA MPKY NMOUCKE PeLLeHUIA B YCNI0BUSAX HEOMPEAEIEHHOCTU?

Y710 Takoe kapTa KoxoHeHa 1 4719 Yero oHa NpuMeHsaeTca?

KpaTtko onmncatb, B YeM COCTOUT paboTa HEMPOHHOW ceTn?

OnucaTtb KPaTKO, 4TO npeCtaB/neHO Ha PUCYHKe
Bxoabl CuHancsi

Aveika
HeWpoHa

Akcon Bbixop

YTO Takoe HeMpPOHHas CeTb B CaMOM O6LLEM MOHUMAHNN?

MoACHUTb, Kak MOXET 6biTb OnMcaHa Mofefb NPEACTaBNeHUS 3HaHUM C MOMOLbBIO JTOTUKK
npeauKaToB.

ChopMynmpoBaTtb MOHATUA WMHTENNEKTYa/IbHOrO aHanM3a OaHHbIX M MPUBECTU NMpUMep ero
NPUMeHeHUs.

[aTb KpaTKyto XxapakTepuctmnky metogonornm CRISP-DM

Kak HasblBaeTCs MeTo[ aHanM3a [aHHbIX, B KOTOPOM LeNblo SBASETCS MOBbILEHNE TOYHOCTU
npenckasaHus.?

[aTtb onpenenenne NHGOPMaLMOHHO-aHANTNTUYECKOMY ObecneyeHmIo.

13 KaKMX KOMMOHEHTOB COCTOUT 3KCMEPTHas CUCTeMa?

YTo Takoe MHOEPEHUMOHHAs MalMHA M Kak ee paspaboTtaTb? OH6OCHOBaTb BbIOOP BalUMX
MeTOLOB Pa3pPaboTKN MHPEPEHLMOHHOW MaLLMHbI.

Ha ocHOBe BbINOMHEHHOIO NPEANPOEKTHOrO UCCNeoBaHus caenatb 060CHOBaHWE Bbibopa
TEXHONOMMN 1N KOMIMOHEHT CO3[aBaEMOW 3KCMNEPTHON CUCTEMDI.

OnunwmTe Kakme MOryT 6bITb NPEANPUHATDI LWArk MO CO34aHMI0 SKCMEPTHOW CUCTEMDI B O6LLEM
BUae.

[nsg yero npuMeHseTca «MeTo 06paTHOro PacnpPoOCTPAHEHUS» 1 B YeM ero OCOBEHHOCTbL?
Kakylo ponb UrpatoT «Beca» Npu NOCTPOEHUN HEMPOHHOW CETU?

Ob60oCHYyMTE BbIBOP METOAOB O6YYEHUS HENPOHHbBIX CETEN, KOTOPBIE MOXHO PEKOMEHA0BATH K
NPUMEHEHUIO Ha NPaKTUKe

O6ocHyuTe Bbibop BIAS? 1 0COBEHHOCTHN ee NPUMEHEH WS

MOACHUTL PO/b CMELEeHUs B NpoLecce 06y4YeHNss HEMPOHHOW CETH

B  kayecTBe  APXUTEKTYPHO-TEXHUYECKUX  PeleHUn  MNPefioXEeHO  UCMO/b30BaTb
MHPOPMALMOHHO-aHANNTUYECKYIO CUCTEMY, AAaTb ee ornpefe/neHue.
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MprBECTU NPUMEP OLHOIO M3 KNACCOB METOAOB UCKYCCTBEHHOIO MHTE/NEKTa

O630p M3BECTHBIX MPOrPaAMMHbIX W APXUTEKTYPHO-TEXHUYECKMX PEeWeHNn nokasan, Yto B
KayecTBe apXMUTEKTypbl HEMPOHHOM CEeTU BbIBMPAETCS MHOIMOCNOMHbIM nepcenTpoH. Jathb
060CHOBaHMe Takoro Bbi6opa?

[lns 4ero B HEMPOHHOM CETU MOYKHO MPUMEHSTb GOPMYY:

_ MmN <W < m[N+1j(n+ m+)+m
1+log, N n

OnncaTb Ha3HavYeHne KaXK4oro 13 ee KOMMNOHEeHTOB

Oonuwute npuMep W MNPUHLMMIB BbibOpa MPOMEXYTOYHbIX C/I0OEB B MHOTOC/IOMHOM
nepcenTtpoHe MPL.,

OnunwmnTe, KaKk MOXXHO OLEHUTb a4eKBAaTHOCTb MMUTALMOHHOW Mogenn (HeyeTkas MoLesb) npu
BbibOpE MHCTPYMEHTanbHOro cpeactaa NakeT MATLAB Fuzzy Logic Toolbox

MpuBeauTe NpUMe, Kakme HaBblkKM Pa3PaboTKM apXMTEKTYPbl CUCTEM 3aLUMThl MHPOPMAaLMK
MOTYT 6bITb CHGOPMUPOBAHLI METOAAMM PA3PaAbOTKM MaTEMATUYECKUX MOdeNen?

MOACHUTb, KaKoBa OCOHBEHHOCTb CMELAHHOTO O6YYEHUM HEMPOHHOW CETH.

[aTb onpefeneHne yCTon4mBOCTb HEMPOHHOW CETU

Kakylo ponb urpaeT knactepmsaums B 061acTM aHanm3a fdaHHbix v Data Mining, npwm
MOENMPOBaHMM 3aLLMLLEHHBIX aBTOMATU3NPOBAHHbBIX CUCTEM?

Kakon MatemMatuyeckumm annapar, MHCTPYMEHTa/IbHble 1 MPOrpaMMHble CPEeACTBa MOTYT 6biTb
MCMO/b30BaHbl /19 NPOEKTUPOBAHUA MHGOPMALMOHHO-aHAIUTUYECKMX U SKCMEPTHBIX CUCTEM
MpUMEeHeHNe  MaTeEMATUYECKMX  MOAeNen  UHTENNEeKTyalbHblX U MHPOPMALMOHHO-
AHANIUTUYECKMX CUCTEM MNPU MNPOEKTUPOBAHUM CUCTEM 3alWmTbl MHOOPMALMM  BKIOYAET
HOwnarpammebl 3age. Jns 4ero oOHW NpUMEHSIoTCA?

OnuwuTe, Kak dopmMmpoBaTb 6asy 3HaAHUKW 1 6a3y NpasBun B 061aCTu Bbibopa KoOHGUrypauum m
cocTaBa MHGOPMALMOHHO-aHAIUTUYECKUX U BKCMEPTHBIX CUCTEM

YTo aBnseTcd oCHOBOM ANd NPOBEAEHUS onepaunt GopMUPOBAHNS HEYETKOrO BbiIBOAA
OnuncaTb NpakTUYecKoe NPUMEHEHNE MeXaHW3Ma He4YeTKOro SIOrM4eCcKoro BblBOAa B O6LEeM
BMAE.

MOACHUTb, KaKOBa OCOHBEHHOCTb CMELAHHOTO O6YYEHUM HEMPOHHOW CETU.



