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1. [EJIU U 3AJAYU OCBOEHUS JUCLIUTLIVHBI

Leab ocCBOEHUS NUCHMIUIMHBL: TOATOTOBKAa OOYYalOIUXCS K HAayYHO-HCCIIEA0BATEIBLCKOM,
MIPOEKTHOU JeATeNIbHOCTH 1Mo HampaieHuto noarotoBku 09.03.01 «MudopmaTtnka U BBIYHCIHTENbHAS
TEXHUKa» TOCPEIICTBOM O0ECIIEUEeHHs 3TAroB (POPMHUPOBAHUS KOMIIETCHIINH, rpexycMoTpeHHbIXx PI'OC,
B YaCTH IPE/ICTABICHHBIX HUYKE 3HAHUM, yMEHUN U HABBIKOB.

3agaumn: u3yyeHUe MOHATUITHOIO anmnapaTta JUCLMIIIIMHBI, OCHOBHBIX TEOPETHUECKUX IOJI0KEHHUM
1 METO/JIOB, IPUBUTHE HABBIKOB IPUMEHEHUS TEOPETUUECKUX 3HAHUM JUIsl pelIeHHs] IPAaKTUYECKUX 3a/a4.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OI1 BO

Hucuunnuaa  MICKyCCTBEHHbBIE HEWPOHHBIE CETH otHocuTcd K Yacth B mmkia bl k
BApUATHBHOW 10 BBIOOpPY 00pa3oBaTeNbHON NpOrpamMMbl IMOATOTOBKHM OakalaBpoB IO IporpaMMme
ABTOMaTH3UPOBAaHHBIE CUCTEMBI 00pabOTKHN MH(pOPMallMU U yIpaBieHus» HanpasieHus «MHpopmaTka
1 BBIUMCIIUTENbHAS TEXHUKAY.

JInst u3ydeHus: JaHHOW TUCIUTUIMHBI HEOOXOIWMBI 3HAHHS, YMEHUSI M HaBBIKH, (GOPMHpPYEMbIC
MPEANIECTBYIOMUMH JTUCIIUTUIMHAMH:

Bb1.B.12 «OCHOBBI TEOpHUU YIIPABICHUS;

b1.B.JZIB.04.01 «Metoapl aHanr3a JaHHBIX);

b1.B.JIB.04.02 «IIpuknanHas cTaTHCTHKAY;

b1.B.09 «BBenenue B iudgpoByr0 00pabOTKy CUTHATIOBY;

b1.B.10 «MonenupoBaHue».

[lepedyens mocieayONUX AUCIHUIUIMH, 7 KOTOPHIX HEOOXOJMMBI 3HAHUS, YMCHHUS W HABBIKH,
dhopmMupyemMble TaHHOU TUCITUTIITHHOM:

b1.B.JIB.02.02 «OCcHOBBI HEUETKOTO JOTHISCKOT'O BEIBOIAY;

b1.B.[IB.05.01 «OcHOBBI T€OpUH HAAECKHOCTHY;

b1.B./IB.05.02 «HanexHOCTh M IMarHOCTUKA TEXHUYECKUX CPEICTBY;

b2.B.03(H) «HayuHno-uccnenoBatenbckas padoTay;

Bb2.B.04(I1x) «IIpenmunmomMHast mpaKkTUKay;

b3.01 «IToaroToBka K 3amiuTe U 3alIMTa BHITYCKHOW KBATU(UKAITMOHHOW pabOThI».

3. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCHUITIJIMHBI
OcBoeHMe TUCIHUIUIMHBI HAPaBIeHO HAa (OPMUPOBAHUE DIEMEHTOB CIEIYIONIUX KOMIIETEHIUN B
cootBercTBUU ¢ ®I'OC BO u OIl BO no nannomy namnpasienuto noaroroBku 09.03.01 «Mudopmaruka

X BBIYHMCIIMTCIIbHAA TCXHUKAN:

IlepeyeHns MuIaHUPYEMBbIX Pe3y/IbTATOB 00y4YeHHs M0 AMCHUILIMHE (MOAYJ/II0), COOTHECEHHbIX
€ MHANMKATOPAMM JO0CTHKEHHS KOMIIeTeHIU

Kommnerennus Nupukatopsl PesynbTaTsl 00yyeHus
AOCTH/KCHH S
KOMIIeTEeHI U
I1K-2. Criocoben I1K-2 3HaerT: OCHOBHBIE METO/IbI Hay4HO-
BIIQIETh KYJIBTYPOI MCCIIEIOBATENBCKOMN AEATEIBHOCTH;
Hay4HOTO YMmeer:  BBIOENAT M CUCTEMATHU3MPOBAThH
UCCIIEIOBaHUS B OCHOBHBIE HJIEM B HAYYHBIX TEKCTaX, OLICHUBATb
o0acTi Hay4yHOU NOCTYNAIOMYl0 HMH(OpMAIUIO, HE3aBUCHMO OT
CHEIMAIBHOCTH, B TOM VICTOYHUKA, n30eraTh ABTOMATHUYECKOTO
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YHCJIE UCIIOJIHb30BAaHUEM
HOBEHUIITHX
nH(pOPMAIIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI

OpUMEHEHHS  CTaHAApTHBIX  (opmyn  mpu
peLIeHNH 3a/1a4;

Brnaneer: HaBbikamu cOopa, aHATM3a
UH(POPMAIINH TI0 UCCIETIOBAHNUIO, HABBIKAMHU
BbIOOpa METOJIOB PELICHUS 3a/1a4 UCCIEA0BAHMUSL.
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4. CTPYKTYPA U COAEP) KAHUE JUCIIUITJIMHBbI

CTpyKTypa AMCUMIIMHBI:
Ckonuposamu u3 yuebnozo niana no coomgeemcmsyroweu Ol1:
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OBO3HAYEHUA:

Buabl npoMexyTOUYHOM aTTecTalMU (BUAbI KOHTPOJIA):
OK3 - DK3aMEH;

3a0 - 3a4er c OICHKOM;

3a — 3a4erT;

Buawbi pador:

KonTakT. — KOHTakTHas paboTa 00y4aroIUXCs C MPEnoaaBaTeseM;
Jlex. — NeKIIMOHHBIE 3aHSITHS;

JIa6.— nabopaTopHbIie pabOTHI;

[Ip. — npakTUYeCKue 3aHATHUS;

KPII — kypcoBas paboTa (KypcoBOl POEKT);

PI'P — pacuetHo-rpaduueckas padota (pedepar);

CP — camocrosiTensHas paboTa CTyJCHTOB;

3.6.— 00beM JUCIHILTUHBI B 3aU€THBIX €TUHUIIAX.
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Coz[epmaﬂne JUCHMIIJIMHBI .

Ne

HaumeHoBaHue BHAOB 3aHATHH U TEMATHK, COACPKAaHUEC

1

JICKIIMOHHBIE 3aHATHS B OCCHHEM cemecTpe 17 miT. mo 2 yaca:

1.1.  Obracmu npumeneruss UCKYCCMBEHHBIX HEUPOHHBIX cemell. buonocuueckuti HetpoH.
Cmpykmypa u c80Ucmea UcKycCmeeHH020 HeUpPOHd.

1.2.  Pasnosuonocmu uckyccmeeHHvlx Heuporos. Knaccuguxayus ucKyccmeeHHvlX HeUpoHHbIX
cemeli U ux ceolicmea.

1.3.  Teopema Koamozcoposa—ApHnonvoa. Paboma Xexm-Hunvcena. Cneocmesust uz meopemul
Konmozcoposa—Apnonrvoa—Xexm-Hunvcena.

1.4.  Ilocmanoexa u 603modiCcHbIE NYMU peueHusl 3a0ayu 00Y4eHUs UCKYCCMEEHHBLX
HEUPOHHBIX cemeli. obyueHue ¢ yuumenem, aneopumm 00pamHo20 pacnpoCcCmpaneHus OuuOKu,
obyueHue be3 yuumens.

1.5.  Hacmpoiika uucna HetipoHO8 8 CKPbIMbIX CI0SX MHO2OCIOUHBIX HEUPOHHBIX cemeli 8
npoyecce obyuenus. Aneopummsi COKpaujeHus..

1.6.  Koncmpyxkmusnvle aneopummeoi.

1.7.  Ilepcenmpon. Mroecocrounwiii nepcenmpon. Hetiponnvle cemu paouaibhwvix 6A3UCHbIX
@ynxyuii. Beposmuocmnas neviponnas cemos. Q600U eHHO-pecpecCUOHHAs HelPOHHAS CeMb.
1.8.  Heiiponnvie cemu Koxonena.

1.9.  Heiiponusie cemu ecmpeunoco pacnpocmpanenus. Heliponnole cemu Xongunoa.
Heuponnvie cemu Xommunea.

1.10. /Jleynanpasnennas accoyuamusnas namamo. Kackaonvie uckyccmeenuvie HeupoHHbvle
cemu.

1.11. Cemu aoanmusHotl pe30HaHCHOU meopuu (HA3HAYeHUe, Onucanue, Cmpykmypd,
o0OyueHue, npumeHeHue).

1.12. Koenumpon u HeokocHUMpOH (Ha3HaA4eHue, OnuUcanue, CmpyKkmypa, ooyuetue,
npumenerue).

1.13. [Ipeocmasnenue 3a0aqu 6 netipocemegom nocuveckom oasuce. Ilpumenenue MHC ons
MOOENUPOBAHUA: CMAMUYECKUX 00bEeKMOo8, Klaccugurayuu, annpoxcumMayuu OyHKyutl,
K1acmepusayuu, 8pemMeHHbIX paoos, TUHEUHbIX OUHAMUYECKUX 00bEeKMO8.

1.14. Obwue ceedenus 0 co8peMeHHbIX NPOSPAMMHBIX CPEOCMBAX U CUCEMAX MOOeIUPOBAHUSL
UCKYCCMBEHHBIX HEUPOHHBIX Cemell.

1.15. Xapaxkmepucmuxu co8pemeHHbIX NPOSPAMMHBIX CPEOCME U CUCTEM MOOeIUPOBAHUS
UCKYCCMBEHHBIX HEeUPOHHBIX Cemell.

1.16. O6wue ceedenus u xapakmepucmuxu nakema Neural Networks Toolbox cucmemsi
MATLAB. IIpumepwvt ucnonvzosanus naxkema Neural Networks Toolbox npu pewenuu 3a0au:
Kiaccugpuxayuy, annpoxcumayuu OYHKyutl, npocHO3UpO8anUsl 3HA4YeHULl npoyeccd,
ABMOMAMUYECKo20 8bl0eleHUs YeHMPO8 KIACMePO8.

1.17. HUcnonvzosanue cpeovt Simulink 0nsa nocmpoenus u usyanuzayuu UCKyCCMeEeHHbIX
HeUPOHHBIX cemell.

nabopaTopHble paboThl B OCEHHEM ceMecTpe 4 1IT. 1o 4 yaca:

2.1. Ocnogwvl npoepammuposganus 6 cucmeme MATLAB. I'paghuueckas eusyanuzayus evluucieHul
6 cucmeme MATLAB.

2. 2. Paspabomxa mooeneu neupona 6 cucmeme MATLAB.

2.3. Aneopumm 0b6pamuo2o pacnpocmpaHenus OUUOKU.

2.4. IIpoyedypsl nacmpouKu u adanmayuu napamempos nepcenmpoHHbIX HeUPOHHbIX cemell.
Annpoxkcumayusn pyHKkyul ¢ UCNONLI0BAHUEM UCKYCCIBEHHBIX HEUPOHHBIX Cemell.

MPAKTUYECKHE 3aHATH 8 MIT. TIO 2 yaca:
3.1. Ilepcenmponst u 00HOCIOlIHbIE NepcenmpOHHble HeUPOHHbIE CEeMU.
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3.2. Teopema Koamocoposa—ApHonvoa. Paboma Xexm-Hunvcena

3.3. Hccredosanue paouanvhvlx OA3UCHBIX cemell.

3.4. KoecHumpoH u HeOKOSHUMPOH (Ha3HaueHue, ONUCanue, CMpyKkmypa, ooyyeHue, npumenenue)
3.4. [leynanpasnennasn accoyuamuenas namsams. Kackaonvie uckyccmeentule HelpoHHble cemu.
3.5. Hccneoosanue camoopeanuszyrowuxcsa kapm Koxonena.

3.6. Knaccugurayus ¢ ucnonv3osanuem UCKycCcmeeHHblX HelUpOHHbIX cemell.

3.7. Obwue ceedenusi 0 COBPEMEHHbIX NPOSPAMMHBIX CPEOCMBAX U CUCEMAX MOOEIUPOBAHUSL
UCKYCCMBEHHBIX HEUPOHHBIX Cemel.

3.8. Cpeoa Simulink ons nocmpoenus u suzyaiuzayuu UCKYCCMEEHHbIX HEUPOHHBIX cemell.

4 | PacuerHo-rpaduueckas padoTa:

«PazpaboTka 1 aHAJIN3 JAHHBIX COIIMOJIOTUYECKOTO OMPOCa HA OCHOBE UCKYCCTBEHHOM
HEUPOHHOU ceTu (MHOTOCJIOMHOTO MEPCENTPOHA)»

5 | CamocrosiTenbHas paboTa CTy/IEHTOB:

4.1. VI3yuenue matepuasioB JEKIH;

4.2. IloaroToBka K 3auiuTe 1a00paTopHbIX padoT;

4.3. I[logroroBka k TecTy 1o teme Nel;

4.4. BeinonHeHue pacyeTHO-Tpaduyeckoil paboTsl;

4.5. IloaroroBka K 9K3aMeHy 10 JUCIUILINHE (OIIEHOYHbIE MaTepUasbl IPUBEIEHBI B pasjerne 6
Hacrosein PITJT).

Texkymuii KOHTPOJIb: YCTHBIM ONPOC HA KAXKJIOM JIEKLIHH [0 MaTeprajgaM IMpeblIylend mapsl, 3amuTa
ab0paTOPHBIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Tabnuia - O6pazoBarenbHbIE TEXHOJIOTHUH, UCTIOIb3YEMBIE MPU PEATU3aLUU PA3IUYHBIX BUAOB yUEeOHOM
3aHSITUH M0 TUCHUIUINHE

No | Buapl yueOHBIX 3aHATHI OO6pa3zoBarenbHbIC TEXHOJIOTHU

n/m

1 Jlexuun Krnaccuueckast (TpaguiinorHas, HGOpPMaIIMOHHAS )
JCKITHST

2 JIaboparopHas paboTa TexXHOOT S BBITIOTHEHUS JTAO0OPATOPHBIX 33 JaHUN
VH/IMBUyaJIbHO

Jomyck x mabopaTtopHoit pabote

3 HpaKTI/I‘IeCKI/Ie 3aHATHUA TexHonorus O6y‘leHI/IH Ha OCHOBC PCIICHUA 3a1a4 U
BBIINTIOJIHCHU A ynpax(HeHI/Iﬁ

3 CamocrostenbHas paboTta HNHupopmalimoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHU
cTyzneHToB (BHeayauTopHas) | (moctyn k DMOC dunmana, k 9bC dununana, noctyn K
UH(POPMALMOHHO-METOIMYECKUM MaTepHajaMm Io
JUCITUTIITHHE)

4 KOHTpOHb (HpOMe)KYTO‘lHaH TexHomorus MMCbMEHHOIO KOHTPOJISL, B TOM YHUCIIC
aTTeCTaluA: 3K3aMeH) TCCTUPOBAHHUC
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6. OIEHOYHBIE MATEPHAJIBI /ISl TEKYILEI'O KOHTPOJISI K
MMPOMEKYTOYHOI ATTECTAIIAM — JIUISI OLIEHKN KAYECTBA OCBOEHUS
JUCHUIINHBI

K mpomMexyTouHol arTecTanuy CTYJAEHTOB MO JUCLUILIMHE MOTYT IIPUBJIEKAThCS MIPEICTABUTEIN
paboToaaresneii, MpenojaBaTe MoCIeAyOIUX UCIUIUINH, 3aBeAyoLIe Kadeapamu.

OneHka KayecTBa OCBOCHMS JUCLUIUIMHBI BKJIIOUAET KaK TEKYLUIUH KOHTPOJIb YCIIEBAEMOCTH, TaK
U IPOMEXKYTOUYHYIO aTTECTALIUIO.
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OLICHO‘-IHBIC CpCAcCTBA TCKYIICTO KOHTPOJIA YCIICBACMOCTH:
Tunossble TecThbl MO TeMe Nel AJISl IPOBEPKU 3HAHUM CTYACHTOB.

Ne

w/n Bomnpoc BapuaHTsl oTBeTa
1. |Tlo KaKMM MPUHITKIIAM B cooTBeTCTBMM ¢ TPHHIMIIAMH OpraHM3alMi H (YHKIHOHHUPOBAHHUS +
CTPOSITCS UCKYCCTBEHHBIC OMOJIOTHYECKHX HEeUPOHHBIX ceTeil
HEHpOHHBIE ceTu? [o mpuHIMIIAM W TPaBHJIAM MaTeMaTUYECKOU JIOTHKH
B COOTBeTCTBMHM NPHUHIMIAMH HCKYCCTBEHHOTO HMHTEIUIEKTA M TEOPUH
MIPUHSTHS PEIICHHH
Ha ocHOBe NPHUHIMIIOB UMHUTAIMOHHOTO MOJICTHPOBAHUSI CIIOKHBIX CHCTEM
U MPOIIECCOB
2. |KT0 1 xoraa mpeioxmt Y. Makkainox (W. McCulloch) u V. ITurtc (W. Pitts) B 1943 r. +
MIEPBYIO MOJIENb HeHpoHa? J1. Xe66 (D. Hebb) 8 1949 1.
®. Pozenonart (F. Rosenblatt) B 1957 1.
J. Xero6en (D. Hubel) u T. Busens (T. Wiesel) B 1959 1.
3. |Kt0 u koraa BriepBbie Y. Makkainox (W. McCulloch) u V. ITurtc (W. Pitts) B 1943 r.
MIPEUIOKIIT ITpaBUiIa J1. Xe66 (D. Hebb) 8 1949 1. +
00y4eHHsI HCKYCCTBEHHOM @. Pozenonarr (F. Rosenblatt) B 1957 r.
HEHpOHHOIT ceTn? J1. Xbro6en (D. Hubel) n T. Buzens (T. Wiesel) B 1959 r.
4. |Kto u korma paspadora Y. Makkanox (W. McCulloch) u V. ITurtc (W. Pitts) B 1943 r.
TPHUHIIUATIB OPTAHU3AINH H J1. Xe66 (D. Hebb) 8 1949 1.
(yHKIHOHMpOBaHYS ®. Pozen6narr (F. Rosenblatt) B 1957 r. +
ePCENTPOHOB? J. Xero6en (D. Hubel) u T. Busens (T. Wiesel) B 1959 .
5. |Kto0 u koraa paspaborai Y. Makkanox (W. McCulloch) u V. ITurtc (W. Pitts) B 1943 r.
KOTHUTPOH? J1. Xe66 (D. Hebb) 8 1949 1.
®. Pozenonart (F. Rosenblatt) B 1957 1.
K. ®ykymuma (K. Fukushima) B 1975 . +
6. |KTo u Korma mpemioxut JI. Xe66 (D. Hebb) B 1949 .
HeWpoceTeBble MOJIEIH, ®. Pozenonarr (F. Rosenblatt) B 1957 r.
obyuaromeiicst 6e3 yunrens Ha |T. Koxouen (T. Kohonen) B 1982 r. +
OcHOBe camoopranmsaimn? K, dykymmma (K. Fukushima) B 1975 T.
7. |Kto u xorma co3main ®. Pozenonarr (F. Rosenblatt) B 1957 1.
azantuBHyo pe3oHaHcHylo | T. Koxonen (T. Kohonen) B 1982 1.
TEOpHIO U MoJen HeHpOHHBIX |C. I'poccbepr (S. Grosshberg) B 1987 r. +
ceTeil Ha ee OCHOBe? JI. Xe66 (D. Hebb) 8 1949 1.
8. |Kakumu cBoiictBamu e 0o0y4eHHe Ha OCHOBE IMPUMEPOB; +
[ ]

00J1a/1ax0T UCKYCCTBEHHBIE W3BJICUCHHE 3HA4YMMON MHGpOpPMAalMM W  3aKOHOMEpPHOCTEH U3
HEHpOHHBIE ceTu? M30BITOYHBIX U 3aIIyMJICHHBIX TaHHBIX;

000011IeHIe MTPEIBIAYIIErO OIBITA;

® QJIaNTHBHOCTh K M3MEHEHUIO YCIOBHUH (DYHKIIMOHUPOBAHUS

e oOyueHHe Ha OCHOBE TIPEIE/ICHTOB (IPHUMEPOB);

® [POCTOTa JIMHTBUCTHMYECKOM WHTEPIPETAlMU CTPYKTYPBl CETH U
3HAYEHHUI CHHANTUYECKUX BECOB HEHPOHOB CETH;

e I3BIICUEHHEC 3HAYMMOW WHGOpMAIMKM ©  3aKOHOMEPHOCTEH U3
M30BITOYHBIX M 3alIyMJICHHBIX JaHHBIX;

e ObIcTpas CXOAUMOCTB TIPH PEIICHNN ONTHMH3AIMOHHbIX 33724,

® MaJIO€ YMCIIO IMKJIOB U AJIUTEIHHOCTH BPEMEHN 00ydeHUs

® HEKPUTHYHOCTbH K BUILYy IIAPaMETPOB;

e 0000IIeHNE TIPEIBITYIIETO OIBITA;

® [I3BIICUCHHEC 3HAUMMOW WHGOpMAIMA ¥  3aKOHOMEPHOCTEH W3
M30BITOYHBIX M 3aIIyMJICHHBIX JaHHBIX;

® TIPOCTOTA MPEACTABICHUS SKCIIEPTHHIX 3HAHNUI;

® JIOrMYecKasi Npo3payHOCTh CTPYKTYPbl HEHPOHHOM CETH

® HEKPUTHUYHOCTH K BUJLY IAPAMETPOB;

e 0000IIeHNE IPEIBITYIIETO OIBITA;

® I3BIICYCHHEC 3HAYMMOW WHGOpMAIMH ¥  3aKOHOMEPHOCTEH W3
M30BITOYHBIX U 3aITYMJICHHBIX JTaHHBIX;

9
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n/m omnpoc APHUAHTHI OTBETA

® [IPpOCTOTA MPEACTABIICHUA OKCIICPTHBIX 3HaHHI71;
® HCBO3MOXXHOCTBH MCIIOJIB30BAHUSA B PCAJIbHOM Maciraoe BPEMCHU

9. |Kornma ucnons3oBanue ® OTCYTCTBYET aJlrOpUTM pEIlEHHs 3aJayd WM HEU3BECTEH NpUHIMI ee | +
HCKYCCTBEHHOW HEMpPOHHOU pelieHust, HO UMEIOTCs SKCIIEpUMEHTaJIbHbIE JaHHbBIE €€ PEIICHHUS;
CETH SIBJISICTCSI ® 33J1aya XapaKTepu3yeTcs OONbITMMH 00beMaMu HH(DOPMAITUH;
Lesecoo0pasHbmM? ® JTaHHBIC HEMOJIHBI, 3alITyMJICHBI, H30BITOYHBI WIIH IIPOTHBOPCUUBEI

® OTCYTCTBYET QJTOPUTM PpEIleHUs 33aJa4yd WM HEU3BECTEH INPHHIIMII ee
pELIeHUs, U HET SKCIIEPUMEHTAIbHBIX TAHHBIX €€ PEICHHS;

® 3ajaya XapaKTepH3yeTcsl He3HAUUTENIbHBIMA 00beMaMu HH(POPMAIHH;

® JaHHBIC HETIOJIHBI, 3alIyMJICHBI, N30BITOYHBI HIM IPOTHBOPEYUBBHI

® 33j1a4ya XapaKTepu3yeTcs OONbIIMMH 00beMaMu HH(DOPMAITUH;

® HEoOXOJMMO  OCYIIECTBUTh  JIMHIBHCTHYECKYID  WHTEPIIPETALHUIO
CTPYKTYpHI CETH M 3HAUEHUI CHHAIITHYECKUX BECOB HEHPOHOB CETH;

® JaHHBIC HETIOJHBI, 3alIyMJICHBI, H30BITOYHBI 1M IPOTHBOPEYUBBHI

® 3ajaya Xapakrepuzyercsi OonbIMMH 00beMaMu HH)OPMAIUH;

e TpeOyercs  OOBSCHHTH  pe3yibTaTbl  (PYHKIMOHUPOBAHUS W
MOJIEITHPOBAHHS;

® Heo0XOJMMO OCYIIECTBUTD DKCIIEpTHOE hopMHupoBaHue 0a3bl 3HAHUM

10.|B uem 3akmouaercs 3afaya  |3ajada KIACTEPU3AIUM COCTOMT B YKa3aHMH MPHHAISKHOCTH BXOIHOTO
KJIacTepU3aIuu? 00pasa, MPEeACTaBICHHOTO BEKTOPOM MPHU3HAKOB, OJHOMY HJIM HECKOIBKHM
peIBAPUTENHHO OMPEICICHHBIM KIaccaM.

[Ipu perieHny 3a7a4u KIacTepU3aliy OTCYTCTBYET 00ydJaromas BeIoopka ¢| +
METKaMH KJaccoB. PelmieHne 3agauM KiacTepu3alldil  OCHOBAaHO Ha
YCTaHOBJICHUH TON00MsI 00pa3oB M pa3MelleHHH OJIM3KHX 00pa3oB B OIUH
KJacrep.

3agadyell KiacTepu3alMM  SBISIETCS HAXOXKICHUE pELICHHs, KOTOpoe
YIOOBJICTBOPSIET ~ CHUCTEME  OTpPaHMYEHMH M MaKCHUMH3HMPYeT  WIIH
MHHHMH3HPYET LETIEBYIO (YHKIHIO.

3agaveil KiIacTepU3aLUM SBIETCS pacdyeT TaKOro BXOIHOTO BO3ZIEHCTBH,
IpU KOTOPOM CHCTEMa CJEAyeT IO JKeJIaeMOH TPaeKTOPHH, AUKTYeMOMH
STAJIOHHOW MOJIETIBIO.

11.|B 4yem 3akmroyaercs 3amada  |3ajada ammpoKCHMAIlU COCTOMT B YKa3aHHWH IIPUHAISKHOCTH BXOZHOTO
anmpoKCcHManuu? o0pa3za, IPEACTaBICHHOr0 BEKTOPOM MPH3HAKOB, OMHOMY HJIH HECKOIBKHM
[pEIBapUTEIHLHO ONPEICICHHBIM KIaCCaM.

I[Tpu peuieHny 3aa4n armpoOKCHMALMH OTCYTCTBYET 00ydaromas BEIOOpKa ¢
METKaMH KiaccoB. PeleHue 3agadyn ammpoOKCHMAalUM OCHOBaHO Ha
YCTaHOBJICHUH TON00MsI 00pa3oB M pa3MelieHHr OMM3KHX 00pa3oB B OIUH
KJIacC alMpPOKCUMALIUH.

3ajadeil aNmpPOKCHMALUK SIBJISICTCS HAXOKACHHE PEIICHHs, KOTOpOe
YIOOBJIECTBOPSET ~ CHCTEME  OrpPaHHYCHHH ©  MAaKCUMH3HPYeT M
MHHHMH3UPYET HENEBYIO (QYHKIHUIO.

ITyctp umeercs oby4aromas BEIOOpPKa, KOTOPas TeHEPHPYETCsl HEM3BECTHOU| +
GbyHKImed. 3amaya anmpoOKCHMAIUKH COCTOMT B HAXOXKICHHU OLIEHKH 3TON

GhyHKINN.
12.{/3 xaKkux 351eMEHTOB cOCcTOUT |3 yMHOXKHUTENIeH, cyMMaTopa M HeMHEHHOro rpeo0pa3oBarest +
(bopMasbHbIi HEHPOH? W3 nnTerpaTopa, TMHEHHOr0 peodpa3oBaTens U HOpMaJn3aTropa

W3 cyMMaTOpOB, YMHOKHTEIS M HEJTMHEHHBIX ITpeoOpa3oBaTeneit
W3 cyMMaTOpOB, YMHOXKHTEISI U ISITUTEIS

13.|B kakoii mocneaoBaTensHOCTH |Bo-MepBhIX, yYMHOXXCHHWE CHTHAJIOB HA BXOJaX HEWpOHA Ha BeCOBbIe| +
OCYIIECTBIIAETCS K03((HUIMEHTHI; BO-BTOPHIX, CyMMHPOBAHNE TOIYICHHBIX PE3yIbTaTOB; B-
(hYHKIMOHMpPOBaHME HelpoHa? | TpeThHX, HeTMHEHHOE Ipeo0pa3oBaHme

Bo-nepBBIX, CyMMHUpOBaHNE CUTHAJIOB HA BXOJaX HEWPOHA; BO-BTOPBIX, MX
HOPMaJIM3aLlsT; B-TPEThHX, HEMUHEITHOE TTpeodpa3oBaHne

Bo-nepBBIX, HOpMaIHM3aIKsd CUTHAJIOB HA BXO/AX HEHpOHA; BO-BTOPBIX, MX
CYMMHpPOBaHHE; B-TPEThUX, HEIMHEHHOE Mpeodpa3oBaHue

Bo-nepBBIX, YMHOXEHHWE CHTHAJOB Ha BXO/aX HEHpOHAa Ha BECOBBIC
K09((HUIMEHTHI; BO-BTOPBIX, HEIMHEHHOE INpeoO0pa3oBaHHE MOIYYCHHBIX
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CMOJIEHCKNIA
( DUTTNATT

pE3yNbTaTOB; B-TPETHUX, HX CyMMHPOBaHHE
Ne
/i Bonpoc BapuaHnTsl oTBeTa
14.|HazoBure HecymecTBytonyto |HoMuHangbpHas +
(byHKIMIO aKTHBAIMU HeiipoHa | CurMonganbHas
PannanpHO-0a3ucHast
KBanpatuunas
15.|Kakue cBoiicTBa ® MPOCTOE BHIPA)KEHUE VISl TIPOU3BOAHOM; +
CUTMOUJIATILHOM (pyHKITHH o uddepeHINPYEMOCTh Ha BCCH OCH adCITHCC;
NIPUBEIIN K €€ INHPOKOMY ® yCWJICHHE Cla0bIX CUTHAJIOB JIydlle, YeM OOJBIINX, ¥ IpeIOTBpalleHue
paclpoCTpaHCHUIO B Ka4CCTBC HACBIILEHNUS OT OOJIBIINX CUTHAIOB
AKTHBALMOHHON QYHKIWN U1 o Bo3MOKHOCTb MCTIONB30BAHHS TONBKO NHGO S MONOKHTETBHBIX, 60
Mozienieit HeHpOHOB? JUIsl OTPULIATENBHBIX 3HAYEHHI BXOAHBIX CHTHAJIOB;
® OJMHAKOBOE YCWIEHHE MalblX M OOJBIIMX 3HAYCHUH BXOIHBIX
CHT'HAJIOB;
® TPOCTOE BBIpXKEHHUE ISl €€ TIPOM3BOIHOM;
e o0ecrieyeHHe XOPOUIMX —aIre0panyecKuX CBOWCTB  pPEan3yeMOoro
HEJIMHEIHOr0 peo0pa3oBaHus;
® OTCYTCTBHE OIpaHMYEHUH 00JIACTH 3HAYCHUIA;
® MPEIOTBPAICHUE HACKIIECHHS OT OOJIBIITUX CHTHAJIOB
® OTCYTCTBHE OrpaHMYEHUH 00JIACTH 3HAYCHUIA;
o uddepeHIMpyeMOoCTb Ha BCel 0CH adCIvcc;
® TIPOCTOTA UHTETPUPOBAHUS
16.|Kakast u3 akTHBAIIMOHHBIX Jluneitnas
¢GbyHKIMH HelpoHa npuHUMaeT | CUrMongaabHas
OJIHO U3 IABYX 3HakoBas (CUTHATYypHas) +
AJIbTEPHATUBHBIX 3HAYEHUNA? Pa,[[I/IaHLHO-6a3I/ICHaﬂ
17.|Kakas 13 akTUBaIIMOHHBIX JluneliHast +
¢GyHKIMi HelipoHa He uMeeT | CurMouganbHas
OrpaHHYEHUI B 00JIaCTH 3HakoBas (CUTHATypHas)
3HAYEHUH? PanuanbHo-6azucHas
18.|Kakue Tnb1 HEHPOHOB B ® BXOJHBIC HEHPOHBI; IPOMEXKYTOUYHBIE HEMPOHBI; BBIXOIHBIE HEHPOHBI +
MICKYCCTBCHHOH HEHPOHHOH  |o cuHanTHYecKHe HEHPOHBI; COMATHYECKHE HEHpOHBI; JIEHIPMTHBIE
CETH MOYKHO BBLACIUTD B HEHPOHBI
3aBUCUMOCTH OT ® HOpMalM30BaHHBIE HEHpOHBI; AKTHBAIMOHHBIE HEHpOHBI;
BBITIOJIHSCMBIX UMH DYHKLIUI? HEAKTUBAIMOHHBIE HEWP OHBI
e BO30yXKIaloOImue HEHpPOHBI, TOPMO3SIMIKME HEUPOHBI; HEHUTpasbHBIC
HENPOHBI
19.|Kakue OCHOBHBIE THITBI ® MHOTI'OCJIOWHBIE; TIOMHOCBS3HEIE; CIIA00CBI3HBIE +
HCKYCCTBEHHbBIX HEHPOHHBIX | OJTHOCJIOMHBIE; ABYCIOKWHBIE; MHOIOCIOWHBIE
CeTel MOXHO BBIICTHTD TOUKH (¢ ocre10BATENBHBIE, HapaUIENbHEIE; OCIEI0BATENbHO-TIAPAILIETLHBIE
3peHNA HX TOONOrHH? ® CHHXPOHHBIE; ACHHXPOHHBIE; KOMOWHHPOBaHHBIE
20.|B xakux HEHpPOHHBIX CETIX B nosHOCBs3HBIX +
KaXKJIplii HEHPOH MepeaacT B MHOrocionHsx
CBOW BBIXOJHOM CHTHAJ B croncThix
OCTaJbHBIM HEHpOoHaM ceTH? |B ciaGocBsI3aHHbIX
21.|Ha kakue THIIbI JACNSATCS ® MOHOTOHHEIE; ceTH 0e3 0OpaTHBIX CBA3EH; +
MHOTOCJIOIHBIE HEHPOHHBIE CETH C 00paTHBIMH CBA3IMHU
ceru? ® MOHOTOHHBIC, HEMOHOTOHHBIC; CMCIIaHHEIC
e crabocBsI3aHHbIC; CHIBHOCBSI3aHHbIC; KOMOMHHUPOBAHHBIC
® CIIOWCTHIC; YACTUIHO-CIONCTHIC; HECIIONCTHIC
22.|Kakue cyiiecTByroT ® CJIOMCTO-IMKIMYCCKHE, +
Pa3HOBH/IHOCTH HEHPOHHBIX  |e  CJIOMCTO-MONHOCBS3AHHbIC;
CeTel ¢ OOPATHBIMH CBA3AMH? ¢ [oTHOCBA3AHHO-CIOUCTBIE
23.|Co CKOJTBKMMU HelpoHaMH B |3
okpectHocTH QoH Helimana |4 +
CBA3aH Kbl HEMPOH 6
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CMOJIEHCKNIA
( DUTTNATT

C1abOCBSA3HOW HEHPOHHOM 8
ceru?
Ne
Bonpoc BapuaHnTsl oTBeTa
n/n
24.|Co cKoJIbKMMU HelipoHaMu B |3
okpectHocTH ["omest cBsizan 4
KaXK]IbI HEHpOH 6 +
c11abocBs3HON HEHPOHHOM 8
ceru?
25.|Co cKoJIbKUMU HelipoHaMu B |3
OKpecTHOCTH Mypa cBsizaH 4
KaXX]IbI HEHpPOH 6
cnabocsznoit MHC? 8 ¥
26.|Kakue oCHOBHbIE THITBI e (opMasbHbIE HCKYCCTBEHHBIE HEHPOHHBIE CETH; +
MCKYCCTBCHHBIX HEHPOHHBIX |  penaKcallMOHHbIE HCKYCCTBEHHBIE HEHPOHHBIE CETH;
CeTeii MOXHO BBIICTUTD TOUKH e jCKYCCTBEHHBIC — HEMPOHHBIC — CETH,  MMHTHPYIONIME  CBOHCTBA
3pCHUA IIPHHINIA HX €CTECTBEHHBIX HEHPOHHBIX ceTel
AetcTans? e (hopManbHbIE UCKYCCTBEHHbIE HEUPOHHBIE CETH;
e kBazu(opMaibHbIE,
® HedopmabHbIC
® T'OMOI'CHHBIC,
® TeTepOreHHbIE;
e ruOpUIHBIE
® TOMEOCTaTUYECKHE;
® CaMOHACTpauBarOIIUECs;
® DBOJIIOLMOHUPYIOLIHE
27.|K kakomy THITY K cersim 0e3 0OpaTHbIX CBsi3ei +
HCKYCCTBEHHBIX HEUPOHHBIX  |K ceTsiM ¢ 0OpaTHBIMH CBSI3SIMH
ceTel OTHOCUTCA K cl1oucTo-MKINYECKUM CETSAM C 06paTHLIMI/I CBA3AMU
MHOTOCJIOHHBII nepcenTpoH? |K mogHOCBSA3HO-CIIOUCTBIM CETSIM
28.|Yem xapaKkTepu3yroTCs HeiipoHaMmu oiHOTO TUIA C eMHON (QYyHKIIMEH aKTHBAIHH. +
TOMOTI'€HHbIE HEHPOHHBIE HeiipoHaMu oiHOTO THIIA C pa3JIMuHOM QYHKIMEH aKTHBAIIMH.
cetu? HeiipoHaMu pa3nu4HOro TUINa ¢ eIMHON (yHKIIMEH aKTHBaIHH.
HeiipoHaMu pa3iu4HOro TUMA C pa3iniHON QyHKIIMeW aKTHBaIUH.
29.|Ha yeM oCHOBaH HPHHIUII OcHOBaHBI Ha UCIIONB30BAHNH OJMHAKOBBIX WIH PA3JIMYHBIX IO CTPYKTYpE U
JeHCTBHS peNIaKCAllMOHHBIX ~ |OCOOEHHOCTSAM  (DYHKIMOHUPOBaHUS  (DOPMAIBHBIX  HCKYCCTBEHHBIX
ceren? HEHpPOHOB
OcHOBaHBl Ha OCOOCHHOCTSX IIOBEICHHMS aBTOHOMHBIX HEIMHEHHBIX
JMHAMHYECKUX CHUCTEM, O0NaJaloluX TMpH (QUKCHPOBAHHOM Habope
NapaMeTpOB TOUYKAMH YCTONUMBOTO PABHOBECHS, K KOTOPBIM OHHU IIPUXOIST
B 3aBUCHMOCTHU OT HAYaJIBHOTO COCTOSTHHS
MMHUTHPYIOT OCHOBHBIE ACTIEKThI €CTECTBEHHBIX HEMPOHHBIX CETEN
OcHOBaHBl Ha IOCTPOEHHH IOCTPOUTH TaKOrO OTOOpaXKeHHs, YTOOBI Ha
KaXbli BO3MOXHBIA BXOMHON cHrHan (OpMHUpPOBAICS TMPABUIBHBIN
BBIXOJHOM CHTHAMI
30.|Yro mokasbiBaer Teopema B0O3MOXHOCTh TOCTPOEHHUSI MHOTOMEPHOTO OTOOpa)KeHHs ¢ MOMOMIbIo| +
KonmmoropoBa—Apronbaa? MaTeMaTHYECKHX ONepalii HaJ He Ooee yeM IBYyMsI IepeMEHHBIMU
[pencraBumMocTs (HYHKINM MHOTUX NEPEMEHHBIX JOCTATOYHO OOIIETO BHAA
C MOMOIIBIO ABYXCIONHOW HEMPOHHOW CETH € MPSMBIMU MOJHBIMH CBSI3SIMHU
C N HeWpoHaMH BXOAHOTO cios, (2n+1) HeHpoHaMH CKPBITOTO CIOS C
3apaHee W3BECTHBIMHM OTPAaHMYCHHBIMH (DYHKIIMAMHU aKTUBAIWH (HAIpumep,
CUTMOMJAJIBHBIMA) W M HEHpOHAMM BBIXOJHOTO CJIOS C HEW3BECTHBIMH
(YHKIMAMH aKTUBAIUH
PemaemocTs 3amaun mpencTaBieHHs (QYHKIMM NPOW3BOJIBHOTO BHIA Ha
HEHPOHHOW CETH M YKa3bIBaeT AJIs KaKIOW 3aJauyd MHUHUMAJbHBIE YHUCIIA
HEWPOHOB CETH, HEOOXOMMBIX JUIS €€ PEIICHNS
[IpencTaBneHne MHOTOMEPHBIX  (YHKIMH MHOTMX TIEpPEMEHHBIX C
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HCIOJIB30BAHUCM  OJHOPOIHBIX I[ByXCJ'IOﬁHBIX ceTe ¢

CUT'MOUAJIbHBIMHU IEPEAATOYHBIMU q)yHKHI/IHMI/I

HEHPOHHBIX

Ne
Bomnpoc BapnanTsl oTBeTa
n/n
31.{Yto JOKa3bIBACT TCOPEMaA Bo3MoxxHOCTB NOCTPOCHHUA MHOTI'OMEPHOI'O OTO6pa)KeHI/IH C TIIOMOLIBIO

XexT-Hunbcena?

MAaTCMaTHYCCKUX onepaum‘/i Haja HC Oosee yem JABYMS IICPEMCHHBIMHA

[IpencraBUMOCTh (PYHKITUM MHOTHX MEPEMEHHBIX JIOCTATOYHO OOIIEro BHIA
C TIOMOIIBIO JABYXCIOWHOW HEMPOHHOU CETH C MPSIMBIMU MOJHBIMHU CBSI3IMU
C N HelipoHaMW BXOAHOTO cios, (2N+1) HelpoHaMU CKPBITOTO CIIOS C
3apaHee U3BECTHHIMH OTPAHUYCHHBIMU ()YHKIUSMH aKTHBAIlUK (HAIPUMED,
CUTMOUJAJILHBIMU) U M HEHPOHAMH BBIXOIHOTO CJIOS C HEHU3BECTHBIMU
(YHKIMSAMU aKTHBAIUU

[IpencTaBuMOCTb JII000H HENPEPHIBHOM (DYHKIIMN TPEX MEPEMEHHBIX B BUJIE
cyMMBbI pyHKIIMI He OoJiee IBYX NepeMEHHBIX

Hpe}lCTaBI/IMOCTL HEPEPBIBHBIX (l)yHKHI/Iﬁ HECKOJIbKUX TMEPEMEHHBIX B BUEC
cynepnomum‘/i HECOPCPBIBHBIX (l)yHKHI/Iﬁ OAHOT'0 NEPEMCHHOI'O 1 CJIOKCHUS

32.

VYKkaxute BEpHYIO
(OpPMYIHPOBKY «TEOPEMBI O
HIOJIHOTE

Jlrobast HempepbIBHAsS (QYHKIMS HECKOJIbKUX IEPEMEHHBIX MOXET OBITh
NpeJICTaBlIeHa B BHJE CYIEPIO3UIUA HENPEpbIBHBIX (QYHKIUIA OXHOTO
MIEPEMEHHOTO U CIIOKCHHUS

JlrobGast  HenpepblBHAas (QYHKIMS TpeX IEPEMEHHBIX MOXET OBITh

NpeJICTaBJIeHa B BUie CYMMBbI (DyHKIIMH He OoJiee ABYX MEepPEeMEHHBIX.

JIrobGast MHOroMepHasi (pyHKLHUSI HECKOJBKHX IEPEMEHHBIX MOXET OBITh
NpeJICTABIICHA C IOMOIIbIO HEHPOHHOM ceTH (PUKCHPOBAaHHOI Pa3MEpPHOCTH.

Jlrobast HenpepbIBHAsT (QYHKIWS HAa 3aMKHYTOM OTPaHHYEHHOM MHOXECTBE
MOXET OBITh paBHOMEPHO NpPUOIMKEHA (QYHKIMSIMH, BBIUYUCISIEMBIMU
HEUPOHHBIMH CETAMH, eciu (QYHKIHS aKTUBAlMd HEHpOHAa JABaX<Ibl
HernpepbiBHO quddepeHnrpyeMa 1 HelpepbIBHA

33.

KakoBa 1ienb o0y4eHus ¢
YUHUTEIEM HUCKYCCTBEHHOU
HelpoHHoM cetn?

Hactpouts mapamerpbl HEHpOHOB (CHHANTHYECKHE Beca W CMEIICHU)
HEUpPOHHON CEeTH TakuM o00pa3oM, dYTOOBI OOECIIEYUTH IS BXOTHBIX
CHTHAJIOB MOJy4eHHEe TPeOyeMbIX BBIXOIHBIX CHI'HAJIOB.

W3MeHHUTh CTPYKTYpy W mNapaMeTpbl HEHpPOHHOH CeTH TakuM 00pa3om,
4yT0OBI OHA CTaJa aJeKBATHON CTPYKTYpE U MapaMeTpaM pelacMoin 3aaauu.

O06ecnieunTh MUHUMaIBbHYIO U30bITodHOCTE MHC.

OcyllecTBUTh  YCTAaHOBJICHHE  YCTONUYUBBIX  3aBHCHUMOCTEH
COXPaHsEMBIMU B UCKYCCTBEHHOI HEWPOHHOM CETH JaHHBIMHU.

MEXIY

34.

K kaxoit rpymime MeTonoB
00y4eHHUS HCKYCCTBEHHBIX
HEHUPOHHBIX CETEH OTHOCUTCS
QJITOPUTM 00pPATHOTO
pacIpocTpaHeHust OIIHOKU
(error back propagation)?

JlokanbHOM ONTUMH3AIMY C BEIYUCICHUEM YaCTHBIX NMPOU3BOIHBIX MEPBOTO
TopsiiKa

JlokanbHOM ONTHMU3AIMY C BHIUUCIEHHEM YacTHBIX NPOM3BOAHBIX IIEPBOTO
1 BTOPOT'O MOpsiIKa

CTOXaCTHYECKON ONTHMM3AIHI

I'moGanpHOM ONITUMM3AIN

35.

OTt 4ero 3aBHCHT YHUCIIO
00pa30B, KOTOpPBIE CIIOCOOHA
pacno3HaBaTh HCKYCCTBEHHAS
HEHpOHHAs ceTh?

Ot uncna cimoeB, HEHPOHOB B ATHUX CIIOAX, YHCIA BECOB ITUX HEHPOHOB H
BH/Ia aKTHBAI[MOHHBIX (DYHKIIMH HEHPOHOB

Ot gucna HEHPOHOB

OT yncna HEHPOHOB M OT YHCJIA BECOB ITHX HEHPOHOB

Ot yncna c1oeB ¥ HEHPOHOB B 3THX CIOSIX

36.

Korna npexpamiaercs nmporecc
00y4YeHHS UCKYCCTBEHHOM
HEHpOHHOU ceTn?

JInbo Korma MPOHIEHO OMpENeNIeHHOE KOIWYECTBO 3IOX OO0ydeHws, Ju0o
Korga oOIMOKa JOCTHTHET HEKOTOPOro OIPENeNICHHOr0 Majoro YpOBHS,
1100 KOrja OmmroOKa IMepecTaHeT YMEHBIIAThCS

Korma crpykrypy u mapamerpst MTHC n3MeHmTUCE TakuM 0Opa3oM, 9TO OHA
CTaJla aJIEKBaTHOM CTPYKTYpE U apaMeTpaM peliaeMon 3ajadu

Korma obecrieuena muanMaibaas n3osrrounocts MHC

Korma ycraHOBWINCH yCTOHMYMBBIE 3aBUCHMOCTH MEXIy COXPAaHSCMBIMH B
HUCKYCCTBEHHOW HEMPOHHOW CETH NaHHBIMM.

37.

B uem BbIpaxaercs
CHOCOOHOCTH K 0000IIEHHTO
HCKYCCTBEHHO! HEHPOHHON
cetu?

OT0 crIocOOHOCTH HEHPOHHOM CeTH JeNlaTh TOYHBIN MPOTrHO3 HAa JAHHBIX, HE
MIPUHAJISKAIINX HCXOTHOMY 00YJaroIeMy MHOKECTBY

OTO BO3MOXKHOCTh arpernpoBaHUs] MCXOIHBIX NAHHBIX B HEHPOHHOH ceTh
JULSL TIONTy9eHHs 0000IIEHHON OIIEHKH.
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3T0 CIIOCOOHOCTH HEHPOHHOH reHepUpPOBATH HOBBIE TUIIOTE3HI
3TO cHOCOOHOCTh HEHPOHHOH CETH YBENWYMBATH OOBEM 3aIIOMHUHAEMOM
rH(pOpMANUH 10 PE3yIbTaTaM JJIUTEILHOTO0 00yIeHUS

Ne
Bomnpoc BapnanTsl oTBeTa
n/n
38.|B uem Brlpakaercst a¢pekr  |B upe3sMepHO TOYHOHM IIOATOHKE BBIXOJHBIX 3HAUYEHWH CeTH B ciiydae| +
nepeoOydeHus: HeHpOHHOM CIIMIIIKOM JIOJITOT0 €€ 00y4eHHs P YCIOBHH, H30BITOYHO «MOIIHOM» ceTH
ceru? B HecriocoOHOCTH 320BIBaTh HaKOIUIEHHBIH ONBIT CETH NPH €€ MOBTOPHOM
00y4YCHUN
B ynydmeHuM NpOTHOCTHYECKUX BO3MOXKHOCTEH CETH II0 pe3ynbTaram
JUTUTENBEHOTO 00y4YeHust
B yBenuueHuM 3aBUCUMOCTH OT KayecTBa 0Oy4aromeil BEIOOPKH B Ipolecce
o0y4deHus
39.|KaxoBo Ha3HaueHue kpocc-  |He3aBUCHMBII KOHTPOIIb pe3ynbTaTa B X0OJ€ aJICOPUTMa. +

MIPOBEPKH HEUPOHHOU ceTH? |CpaBHEHHE PE3YIILTATOB O0YUEHHS CETH C Pa3JIMUHON CTPYKTYPOI Ha OHOM
Y TOM K€ YacTH BBIOOPKH.

HeszaBrcuMBIi KOHTPOJIb pabOTHI pa3IMYHBIX CIIOB HEHPOHHON CETH.
HeszaBucuMBIil KOHTPOJIb pabOThl Pa3IUYHBIX CIIOB HEMPOHHOW CETH, TaK U
OTJENbHBIX HEHPOHOB.

40.|KakoBa uenb oOy4yenust 6e3  |HacTpourh napamerpbl HEHpPOHOB (CHHANTHYECKHE Beca M CMEIICHUs )| +
YUUTENS UCKYCCTBEHHOU HEWpPOHHON CeTH JMIIb C HCIOJB30BAaHMEM BXOJIHBIX CHTHAJIOB TaKUM
HEHUpOHHOU ceTn? 00pa3oM, 4TOOBI MPEABSIBICHUE IOCTATOYHO OJM3KMX BXOIHBIX CHI'HAJIOB
JTaBaJIO OIMHAKOBBIE BBIXOJHBIE CUTHAJIBL.

W3MEeHUTb CTPYKTYpY M MapameTpbl HEHpPOHHOW CETH TakuM o00pa3oM,
4yT0oOBI OHA CTaJIa aICKBATHOW CTPYKTYpE U MapaMeTpam pelraeMoi 3a1auu.
Hactpouts mnapamMeTpsl HEHPOHOB (CHHANTHYECKHE BeCa W CMEIICHHS)
HEWPOHHOW CeTH TakuM o00pa3oM, uTOObI O0ECeYnTh JUIsi BXOIHBIX
CHT'HAJIOB TOJy4eHHE TPeOyeMbIX BBIXO/IHBIX CHI'HAJIOB.

OCymiecTBUTh  yCTAaHOBJICHHE  YCTOMUMBBIX  3aBHUCHUMOCTEH  MEXIY
COXPaHsEMBIMU B HCKYCCTBEHHON HEWPOHHOM CETH JaHHBIMHU.

41.|Yem otnuvaercs curHajibHbli |B curnansHOM meroze oOyuenusi XeO0a yCHIMBAIOTCS Beca CBs3eld Mexny| +
Meroj 00yuenus: Xeb6a ot BO30YKJICHHBIMU HeiipoHamHu, a B JquddepeHInan-HOM MeTole O0yueHHs
i depeHnmanbHOro? Xebba 0oee HMHTEHCHBHO M3MEHSIOTCS BECa CBI3EH, COEIUHSIOIINE
HEeHpPOHBI, BEIXOJIbI KOTOPHIX HanOoJee JMHAMUYHO H3MEHUIINCE.

B curHanbHoM Meronme oOyueHusi Xe0O0a M3MEHSIOTCS TONBKO Beca
CMEXHBIX HEWPOHOB, a B muddepeHnnarsHOM Meroje o0ydeHust Xebba —
W3MEHSIOTCS Beca HEHPOHOB, HEMOCPEACTBEHHO HE CBA3aHHBIX OPYr C
JPYTOM.

B curnansHoM Metoze o0yuenust Xe60a Beca HEMPOHOB U3 COCEHHUX CIIOEB
M3MEHSIOTCA TI0MapHo, a B quddepeHnnansHoM Metoe o0ydeHus Xedba —
H3MEHSIOTCS Beca cpa3y Pyl HeHpOHOB.

B curmamsHOM Metome oOydeHmss Xe00a HM3MEHSIOTCS Beca HEWPOHOB
OIHOBPEMEHHO Bcell cetw, a B U PEepeHINaTbHOM MeTone OOydeHHs
Xe00a — 1ocIeI0oBaTeIbHO OT CIIOS K CIIOKO.

42.|B yeM 3aKiroyaercs CyTh MuHMMHM3aLMs  pPa3sHULBl  MEXAY BXOOHBIMH CHUTHajJaMd  HeipoHa,| +
anropuTMa o0y4eHus 6e3 MOCTYNAOMUMH € BBIXOJOB HEHPOHOB NPEIBIIYIIEro CI0s, H BECOBBHIMH
yautens T. Koxonena? K03 PHUIMEHTaMH €T0 CHHATICOB

Hactpoiika napameTpoB HEHpOHOB [UIsl YCHJIEHHSI BECOB CBSI3€M MEXIY
BO30YX/ICHHBIMU HEHpOHAMHU

BricTpoe CHHXpOHHOE N3MEHEHHE BECOB BCEX HEWPOHOB OJJHOBPEMEHHO TS
BCEH CETH.

BO3MOXXHOCTh  MCTIONB30BAHHUSA OrPAaHUYEHHOTO KOJIMYECTBA BXOIHBIX
CUTHAJIOB [T 00y4ueHHs 0e3 yXYAIICHHs KadecTBa O0yIeHHsI.

43.|B uem 3aKkimrogaeTcs CokpareHue gynciia HeHpoHOB B CKPBITHIX CIOSIX +
Ha3HAYCHUE aJI'OPUTMOB CokpartreHue gnciia HeHpoHOB BO BXOJHOM H CKPBITBIX CIOSIX
COKpaIeHus (pruning CoKpallleH’e YKCIa CMHAIICOB B CKPBITBIX CIIOSAX
algorithms) HHC? COKpameHMe qHCJIa CHHAIICOB BO BXOJHOM M CKPBITBIX CJIOSIX

44.|B yeMm 3aKiIr04aeTcs YBenuueHue uncia HEWPOHOB B CKPBITHIX CIOSX

HA3HAYCHUC KOHCTPYKTHUBHBIX VBennduenne u COKpalICHHUEC HeﬁpOHOB B CKPBITBIX CJIOAX

14



Hanpasnenue noocomosxu 09.03.01 « Ungpopmamurxa u gvluuciumenvHas mexHuKay ( Dunnan

Ilpogpune «Aemomamusuposantuvle cucmemvl 00pabomxu uHgopmayuy u YynpasieHus» <" j
PIIJ] 51.B.J]B.02.01 «HckyccmeenHvle HeUpoHHble cemuy man_
AJITOPUTMOB (constructive VBennueHue 4nciia CHHAICOB B CKPBITBIX CJIOSAX HeﬁpOHHOﬁ CE€THU

algorithms) HelipoHHoOll ceTH? |VBenudeHne u COKpaIeHHUE YHCIIa CHHATICOB BO BXOJHOM H CKPBITBIX CIIOSIX

Kpartkoe conep:xanue PI'P:

«Pa3paboTka 1 aHaJIN3 JAHHBIX COITMOJIOTUYECKOTO OTIPOCa Ha OCHOBE MCKYCCTBCHHOW HEHPOHHOU
ceTH (MHOTOCJIOITHOTO NIEPCENTPOHA)»

IHocranoBka 3agauu. VcxonHble NaHHBIE MPEICTABISAIOT COOON MaTepHalbl COLUOJIOTUYECKOTO
ompoca, o 14 Bonpocam (Ipu3HaKaM), OTPaKaIOLIUM COLUATIbHBIN CTaTyC ONPALIUBAEMOTO:

X1 — BO3pAcCT, JIET;

X2 — IIOJI,

X3 — 00pa3oBaHue;

x4 — 6a3zoBas mpodeccust;

X5 — HAIIUOHAJIbHOCT;

X6 — CAMOOIIEHKA COI[UAIBHOTO CJIOS;

X7 — OTHOILIEHUE K PEJTUTUH;

Xg — POJI 3aHATHUH;

X9 — OCHOBHOE MECTO PabOoTHI;

X10 — cdepa IeaTeTbHOCTH;

X11 — CPEIHUN JJOXOJI 4jieHa CEMbH, PYO.;

X12 — CaMOOILIEHKA YPOBHS J0XO/IOB;

X13 — THII HACEJIEHHOTO IyHKTA, TJI€ MPO>KUBAET OTNPAIINBACMBbIi;

X14 — TIOJIUTUYECKAs] OPUEHTALINS.

Cpenu nmepeyuclIeHHbIX TOJBKO JIBa MPHU3HAKa (X1 M X11) UMEIOT KOJMYECTBEHHBIN XapakTep, TpH
npu3Haka (X4, X5 M X7) — YHACTO KA4YECTBEHHBIW, OCTalbHbIE — KAYCCTBCHHBIW, BBIPAKCHHBIA B
TICEeBIOKOJIUYECTBEHHOH (hopMme.

3aMeTHM, UTO MPU3HAK X14 (MMOJUTHUYECKAsi OPUEHTAIMS) IPEICTABISIETCS 3[I€Ch «BBIXOTHOW» MUITH
«OCHOBHOW» CIICJICTBEHHOW TEPEMEHHOM, ompenensieMol win GOpMUPYEeMOH APyruMu (MIPUIHHHBIMH)
MEPEMEHHBIMH X1, ..., X13 . JleCTBUTENbHO, MOXKHO MPEANOJI0KHUTh, YTO YPOBEHb IOXOJIOB B CEMbE
(dbopMUpYeT MOJUTHUECKYI0 OPHUEHTALINI0, 00paTHOE BPSAJ JIM UMEET MECTO, XOTS U MOKET UMETh MECTO;
aHAJIOTMYHBIE COOOPaYKEHUSI MOXKHO MTPOBECTH U 10 APYTUM MpU3HAKAM.

B cBs3u ¢ atuM, chopMmynupyeM CIEOYIOUIYI 3aqady HCCICIOBAHHM: BBIIBUTH HMPUYUHHO-
CIIEICTBEHHBIC CBSI3U MEXAYy IOJUTUYECKOW OpHeHTaluued CcyObekTa (X14) M TpU3HAKAMH,
XapaKTEePU3YIOIUMH €ro COUATbHOE MOJOKEHHUE (X1, ..., X13).

Metoasb! uccaenoBanmii. [Ipu BeiOope MeTo1a MccaeA0BaHU HEOOXOIUMO YU4eCTh TOT (aKT, 4To
OOJIBIIMHCTBO W3 MPHU3HAKOB — KAYE€CTBEHHBIE, M MO3TOMY MMEIOIIHUECS JaHHbIE TPEOYIOT MPUMEHEHUS
CHelHalbHBIX TPUEMOB uccienoBanus. [Ipu aHammse xe MCEBIOKOINYECTBEHHBIX JTaHHBIX HEOOXOAUMO
MPUHUMATh BO BHHMMaHHE HEBO3MOXHOCTh B OOJBIIMHCTBE CIIy4aeB YCTAHOBJICHHS MEXAY HUMU
OTHOIICHUI KBUBAJICHTHOCTH U MPEANOYTEHUS, YTO BIEYET TPYJHOCTHU B ONPEICICHUN MEP CXOJICTBA U
T. II. 3TO, B CBOIO OY€pE/ib, MPH MPUMEHEHUHN K HUM ITPUeMOB U (HopMyn 00padOTKH, pa3paOOTaHHBIX IS
KOJIMYECTBEHHBIX MEPEMEHHBIX (HapUMep, PErpeCCUOHHOT0, KOPPEISIIUOHHOTO WA AUCKPUMHUHAHTHOTO
aHAJIM30B) IPUBOJUT K KpaiiHe HU3KOW JOCTOBEPHOCTH MOJIy4aeMbIX PE3yIbTaTOB.

ITosToMy BBIOEpEM B KauecTBE METOJIOB MCCJIEIOBAHUS MEHEE UyBCTBUTENIbHBIE K BBINOJHEHHIO
BEPOSITHOCTHBIX NMPEANOCHUIOK HEHPOCETEBBIE METOIBI.

3agaum ucciae10BaHMI.

1) Onpenenenne NpU3HAKOB, HanboJyiee CYHIECTBEHHO BIUSIOUIMX HAa BBIOPAHHYIO BBIXOJHYIO
NEepPEMEHHYIO (OTKIIHK).

2) IlocTpoeHre UCKYCCTBEHHON HEHPOHHOM CEeTH, OTPaXkarolleil MPUYUHHO-CIIECACTBEHHBIE CBSI3U
MEXIYy OTKIMKOM M BXOJHBIMU MPU3HAKAMH.

3) UnTepnperanus pe3yapTaToB.
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IIpuMmepsl Bonnpocos K 3ammure PI'P:

1. Oxapakrepu3yiTe 0COOCHHOCTH MHOTOCIIOIHOTO IepCEeNTPOHA.

2. OnumuTe CTPYKTYpY U QYHKIIMH HEHPOTONOOOHOTO HEHPOHA MHOTOCIOWHOTO MEPCENTPOHA.

3. Omummre aJIropuT™M OOpPATHOTO PACIPOCTPAHCHHS OIMIMOOK Il OOYYCHHS MHOTOCIIOWHOTO
IepCeNnTPOoHa.

4. IpuBenure KIaccu(UKAIIIO HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

OneHouHbIe CpesiCcTBA I IPOMEKYTOUHOM aTTECTAlUU:

IIpuMephI BONIPOCOB K IK3aMEHY 110 JUCHMILINHE:

. Ob6nacTi NpUMeHEeHUs1 UICKYCCTBEHHBIX HEHPOHHBIX CETEH.

buonoruueckuii HelipoH. CTpyKTypa U CBOMCTBAa HCKYCCTBEHHOI'O HEHpPOHA.

Pa3HOBHIHOCTH HCKYCCTBEHHBIX HEHPOHOB.

Krnaccugukanus nckycCTBEHHBIX HEHPOHHBIX CETEH U X CBOWCTBA.

Teopema KonmmoropoBa—ApHomba.

Pa6ora Xext-Hunscena. Cnenctaus us reopembl KonmmoropoBa—ApHonbna—XexT-Hunbcena
[locTaHoBKa M BO3MOXHBIE NYTH pEIICHUs 337a4l OOy4eHHUS UCKYCCTBEHHBIX HEWPOHHBIX

Nogogk~wdpE

CeTeN.

©

OO0ydeHue ¢ yuuTeseM, alroOpuT™M 0OpaTHOTO PaCIpPOCTPAHEHUS OIIUOKH.

9. OOyuenwue 6e3 yInuTeIs.

10. Hacrpoiika 4ncia HEHPOHOB B CKPBITHIX CIIOSX MHOTOCTIONHBIX HEHPOHHBIX CETel B TpoIiecce
o0y4eHus. ANITOPUTMBI COKpaIieHusl. KOHCTpYKTHBHBIE alTOPUTMBL.

11. TlepcentpoH.

12. MHOTOCIIONHBIN MepCenTPOH.

13. HeiipoHHbIe ceTH paauaibHbIX 0a3UCHBIX (PYHKITUH.

14. BeposiTHOCTHast HEHpOHHAS CETh.

15. O6Go6mieHHO-perpeccuonHas HEUPOHHAS CETh.

16. Heiiponnsie cetn Koxonena.

17. HeiipoHHbIE CETH BCTPEUHOTO PaCIpOCTPAHEHUSI.

18. Heiiponnsie cetn Xomnduia.

19. Heiiponnsie cetn X3MMUHTA.

20. JIBynampaBieHHas acCOlMATHUBHAS MaMSTh.

21. KackaaHble UCKYCCTBEHHbBIE HEMPOHHBIE CETH.

22. CerH aJanTUBHOW PE30HAHCHOM TEOPHHU.

23. KOrHUTpOH U HEOKOTHUTPOH.

24. TlpexacraBneHue 3a7a4yu B HEHPOCETEBOM JIOTHUYECKOM Oasuce.

25. Tlpumenenne HWHC g  MonaenupoBaHHS CTaTHUYECKUX OOBEKTOB, KilaccuuKaiuw,
anmnpoKCUMaIUu (QYHKIIHH.

26. IIpumenenne MHC pans xnactepu3aniy, BPEMEHHBIX PAJIOB, JHHEWHBIX JWHAMUYECKHX
00BEKTOB.

27. OOmue CBEACHHUS O COBPEMEHHBIX MPOTPAMMHBIX CpPEICTBAX M CHCTEMax MOJETHUPOBaHUS
UCKYCCTBEHHBIX HEMPOHHBIX ceTel. XapaKTepUCTHKH COBPEMEHHBIX MPOTPAaMMHBIX CPEICTB U CHCTEM
MO/IEIMPOBAHUS HCKYCCTBEHHBIX HEHPOHHBIX CEeTEeH.

B ¢winane ucnonp3yercs cuctemMa ¢ TpaJAMIMOHHON IIKANION OIEHOK — "oTiauuyHO", "Xopomio",
"yIOBIETBOPUTENBHO", "HEyMOBIETBOPUTENbHO", "3auTeHo", "He 3auTeHo" (majee - NATHOATUIbHAS
CUCTEMA).

q)opMa HpOMC)KyTO‘-IHOﬁ aTTecTalluy 10 HACTOSIIEeH JUCIIUILUIMHE — IK3aMeH.

HpI/IMeHHeMLIC KPpUTCpUHU OLCHUBAHUA 10 JUCHHUIIJIMHAM (B COOTBCTCTBUHU C HWHCTPYKTHBHBIM
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nuceMoM HIY MDU ot 14 mas 2012 roga Ne U-23):

Orenka
o
JIUCLUIUINHE

Kpurepun oneHku pe3ysbTaToB
00y4yeHus 1o JUCHIUIUINHE

«OTIIMYHOY/
«3a4TEHO
(oTim4HO)»/
«3a4TEHO»

BrictaBnsercs oOyuaromemycs, 0OHapY)KUBIIEMY BCECTOPOHHEE, CUCTEMAaTHUYECKOE H
riy0OKO€ 3HaHHE MaTepUAIOB U3Y9EeHHOW JUCIUIUIMHBI, YMEHHE CBOOOIHO BHITIOIHATH
3a7aHusA, NPEAYCMOTPEHHBIE MNPOrpaMMOM, YCBOHMBIIMHA OCHOBHYKO M 3HAaKOMBIN C
JOTIOJIHUTEIBHOW  JIUTEpaTypod,  pPEKOMEHJOBaHHOW  paboueil  mporpammoi
JUCLMIUIMHBI; MIPOSBUBILIEMY TBOPUECKHE CHOCOOHOCTH B MOHHMMAaHUU, U3JIOKEHUU U
HCIOJIb30BAHUN MATE€pPHAJIOB U3YUYEHHOU AMCUMIUIMHBI, O€3ylpeYHO OTBETUBIIEMY HE
TOJIBKO Ha BONIPOCHI OWjeTa, HO U Ha JOIOJIHUTENIbHBIE BOIPOCHl B paMKax padboueil
MIPOrpaMMBbl  AUCLUIUIMHBI, TMPABWIBHO BBINIOJHUBIIEMY IPAKTHYECKOE 3aJaHueE.
OneHka 1O JUCHUIUIMHE BBICTABISIOTCS OOydaromemycss ¢ Y4€TOM pe3ylbTaTOB
TEKYIIEro KOHTPOJISL.

Komnereniuy, 3akpemniéHHble 3a JUCHMILIMHOW, CGOPMUPOBAHBI HAa YpPOBHE —
«3TaJIOHHBII.

«XOpOIIoY/
«3a4TEHO
(xoporro)»/
«3aYTEHOY

BricTaBnsiercss  oOyuaromiemycs, OOHapyXUBLIEMY IIOJIHO€ 3HAHHWE MaTepuana
I/ISY‘-IGHHOﬁ AUCHUIIIMHBI, YCICIIHO BBIIOJHAOOIEMY MMPEAYCMOTPCHHBIC 3adaHusd,
YCBOMBIIIEMY OCHOBHYIO JIMTEPaTypy, PEKOMEHJIOBaHHYIO pabodeil mporpaMMmoin
JUCHUILIMHBI, ITIOKa3aBIIEMY CHUCTEMaTHYECKHUHU XapakTep 3HAHUM TI0 JHUCHHITIINHE,
OTBCTUBIIEMY Ha BCE BOIIPOCHI 6I/IJ'IeTa, IMpaBHUJIBHO BBIITOJTHUBIITAN IMPAKTUICCKOC
3aJaHuC, HO JIOHyCTI/IBIHI/Iﬁ IIpru 3TOM HCIPHUHIOHUIINATIBHBIC OILIMOKH. OHCHKa 110
JTUCHUIUIMHE BBICTABIISIOTCS OOydammeMycss ¢ Y4€TOM pe3yJbTaTOB TEKYIIEro
KOHTPOJIS.

Kommnereniuy, 3akpermiéHHble 3a JUCHUILIMHOW, CGOPMUPOBAHBI HAa YpPOBHE —
«IPOJIBUHYTHIN».

«yIIOBJIETBOD
UTENbHO»/
«3a4YTEHO
(ymoBieTBOD
WUTEJIBHO )»/
«3aYTCHOY

BricTaBnsiercs oOyuwaroniemycsi, OOHapyKHMBIIEMY 3HAHHE MaTepuana H3y4eHHOU
TUCIUTIIMHBL B o0ObeMe, HEOOXOJMMOM [UIS JaJIbHEHWIIeH ydeObl W TpeacTosiiei
paboTel To mpodeccuu, CHpPaBISAIOLIEMYCS C BBIIOJHEHUEM 3aJlaHUl, 3HAKOMOMY C
OCHOBHOM JIMTEPAaTypOl, PEKOMEHJIOBAaHHOW pabouel NporpaMMoOu JAWCITUILUIMHBL,
JOMYCTUBILIEMY IOTPEUIHOCT, B OTBETE HA TEOPETUYECKHE BOIPOCHl W/WIM TpPU
BBITIOJIHEHUH TPAKTHYECKUX 3aJaHui, HO oOjajaroneMy HeOoOXOJAUMBIMU 3HAHUSIMHU
JUIA HMX YCTpaHeHWs] TOJ PYKOBOJCTBOM IIpernojaBarelisi, JuO0 HeNpaBUIbHO
BBITIOJIHUBIIEMY TPaKTUYECKOE 3aJaHue, HO MO0 YyKa3aHUIO [pernojaBaTelis
BBITIOJIHUBIIIEMY JIPYTUE MPAKTUYECKUE 3aJaHHsI U3 TOTO e pa3/iesia JUCIHUILTUHBL..
Kommerenmuy, 3akpermiéHHble 3a JUCHUILTUHOW, CHOPMUPOBAHBI HAa YpPOBHE —
«TIOPOTOBBIN».

«HEYJIOBIICTB
OPHTEIIBHO»/
HE 3a4TEHO

BeicTaBisiercss oOydaromeMycsi, OOHApY)KHBILIEMY CEpbe3HbIC MPOOENTbl B 3HAHUSIX
OCHOBHOTO MaTrepHaia H3YYeHHOW MUCLUILIMHBI, JOMYCTUBIIEMY MPHHIMITHATbHBIC
OIIMOKMA B BBINOJHECHHM 3a[aHUil, HE OTBETHBLIEMY Ha BCE BOIPOCHI OWieTa M
JOTIOJIHUTEIIbHBIC BOIPOCHl M HENPABUIILHO BBIMOJHUBIIEMY MPAKTHYECKOE 3aaHUC
(HempaBWJIHOE  BBITIOJIHEHHE TOJBKO TPAKTUYECKOTO 33JaHusl HE  SBISETCS
OJTHO3HAYHOW MPUYMHOW JJIsI BBICTABIICHUSI OIICHKH «HEYIOBIETBOPHUTEIBHO»). Kak
NPaBUIIO, OIICHKA «HEYIOBJIETBOPHUTENHHO CTaBHUTCS CTYICHTaM, KOTOpBIE HE MOTYT
IPOJIOJDKUTH O0ydeHHe 1o o0pa3oBaTeNbHOW MporpaMMme 0e3 JIOTIOJHHUTENbHBIX
3aHSATHH TIO0 COOTBETCTBYIOIIEH mucuuiuinHe. OIEHKa MO0 JAUCIHMIUINHE BBICTABIISIOTCS
oOydaromemMycsi ¢ y4€TOM pe3ylIbTaTOB TEKYIIEro KOHTPOJIS.

KommereHImn Ha YpOBHE «IIOPOTOBBIM», 3aKpEIUIEHHBIC 32 IUCHUIUIMHON, He
c(OpPMHUPOBAHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI
Y4eOHoe n yueOHO-1a00paToOpHOE 000py/10BaHUE

VYyeOHast ayauTopusi JUId TPOBEAEHUS 3aHATUH CEMUHApCKOro THIIA, TPYNIOBBIX U
MHJUBUAYAJIbHBIX KOHCYJIbTAIU, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluy, OCHALICHHASL:

- CHEIHUAJIM3UPOBAaHHOM MeOEIbl0; JOCKON ayIUTOPHOM; AEMOHCTPALMOHHBIM O0OpYIOBaHUEM:
[IEPCOHAIBHBIM KOMIIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTallMOHAPHBIM) POEKTOPOM

VYuebnass ayauropus A 7a0OpaTOpPHBIX padOT, BBINIOJIHSIEMBIX B KOMIIBIOTEPHOM Kiacce,
OCHAIl[CHHAS:

- CIEeUUAIN3UPOBAHHONW MeOeNbl0; JTOCKOW ayaIuTOPHOH; IMEPCOHATHHBIMH KOMITBIOTEPAMHU C
noaxmoueHueM k cet "Untepuer" u noctynom B dUOC Punuana.

Jlnist caMOCTOATENbHOW pabOThl OOYdYaIOMIMXCS 1O JUCHUIUIMHE HCIIOJIB3YETCS MOMEIIEHHE IS
CaMOCTOSITEIbHON PabOThI 00yJaIONIUXCs, OCHAIIICHHOE:

- CIeNUAIM3UPOBAaHHON MeOeNblo; TOCKOW ayAWTOPHOW; IEepPCOHAIBHBIM KOMITBIOTEPAMHU C
noakmoueHueM k cet "Uurtepuer" u gocrynom B OUOC dunuana.

IIporpamMmHoe o0ecnieyenune
[Ipu npoBeaeHnn 1a00PaTOPHBIX pabOT MpeTycMaTPUBAETCS UCTIOIb30BAaHUE NTEPCOHATBHBIX
KOMITBIOTEPOB, OCHAILIEHHBIX HEOOXOAUMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO MTPOrPaMMHOTO 00eCTIeYeHHUS:

Windows Pro 7, 8, 10, Office 2003, 2007, 2010, Matlab.
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8. OBECIIEYEHME OBPA30OBATEJBHOI'O NTPOLUECCA JJIs1 JINLL
C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31O0POBbs 1 UHBAJIMIOB

B xonme peanmuzanuu JUCHUIUIMHBI HMCHOJB3YIOTCS CJICAYIOIIUE JOMOJHHUTEIIBHBIE METOMIbI
oOydeHUs, TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOYHON arTecTanmuu OOydJarommxcs B
3aBUCUMOCTHU OT UX UHIUBUIyaTbHBIX 0COOCHHOCTEH:

JJIS1 CJIeNBbIX M CJIa00BUASAIIHX:

- JeKIUUA 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C MOMOIIBbIO KOMIThIOTEpa
CO CHEIHAIM3UPOBAHHBIM ITPOTPAMMHBIM 00€CTIeUeHUEM;

- TUCHhMEHHBIE 3aJ]aHUs BHITIOJHSAIOTCS Ha KOMIBIOTEPE CO CIEIMATIM3UPOBAHHBIM IPOTPAMMHBIM
obecrieueHrneM, Ui MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecreynBaeTcs UHIMBUIYAIbHOE paBHOMEpHOE ocBelenrne He menee 300 Jrokc;

- JUTS BBITIOJIHEHUS 3aJJaHUs IPYU HEOOXOTUMOCTH MIPEIOCTABIISCTCS YBETUIMBAIOIIEE YCTPOMCTRO;
BO3MOJKHO TaK)K€ UCITOJIH30BaHNE COOCTBEHHBIX YBEIMYHBAIONINX YCTPOUCTB;

- TUChMEHHBIE 3aJ]aHusT 0(OPMIIIIOTCS YBEITMYEHHBIM MIPUPTOM;

- JK3aM€H H 3a4€T MPOBOJATCS B YCTHOU (hOpMe WM BBHITIOJHSIOTCS B MUCBMEHHOW (hopme Ha
KOMIIBIOTEPE.

IS TJIYXHX M CJIa00CabIIIAIIMX:

- JIGKITUU O(OPMIISIOTCSI B BUJIE AIEKTPOHHOTO JIOKYMEHTA;

- MUCHMEHHBIE 3aJJaHUS BBITIOJHSIOTCSI HA KOMITBIOTEPE B MMCHbMEHHOM dopMme;

- 9K3aMeH U 3a4€T MPOBOJATCS B MUCbMEHHOU (hopMe Ha KOMITBIOTEPE; BO3MOXKHO IPOBEACHUE B
dhopme TeCTUpOBaHMUSI.

AJIs1 JIMI ¢ HAPYUIeHUsIMU ONOPHO-IBUTaTeIbHOI0 annapara:

- ek 0(hopMIIAIOTCSA B BUJE DJIEKTPOHHOTO JOKYMEHTA, TOCTYIHOTO C IOMOIIIbI0 KOMIIBIOTEPA
CO CIIEHUANTN3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeYeHUEM;

- MMMCbMEHHBIE 3a/IaHUS BBIMOJIHAIOTCS Ha KOMIIBIOTEPE CO CHEUATM3UPOBAHHBIM POrPaMMHBIM
oOecIreyeHneM;

- 9K3aMeH M 3auéT MPOBOJATCSA B YCTHOM (opMe WM BBIMOJHAIOTCA B MUCHbMEHHOU (dopMe Ha
KOMIIBIOTEPE;

- HCIOJB3YeTCs chnenuanbHas ydeOHas ayautopus s jaurn ¢ JIOB3 — aya. 106 rinaBHOTO
yueOHOoro xkopmyca mo anpecy 214013, 1. CmoneHck, OHepreTudeckud mp-a, A.1, 3maHue
JHEPreTUYECKOTr0 HHCTUTYTA (OCHOBHOM KOPITYC).

[Ipn HEOOXO0IMMOCTH MPEAYCMATPUBACTCS YBEIMUEHNUE BPEMEHH IS TOATOTOBKH OTBETA.

[Ipouenypa mpoBeneHUs MPOMEKYTOYHOM arTecTaluu Ajs OOy4aroIIMXCs YCTAHABIMBAETCS C
y4€TOM UX WHAUBUAYATbHBIX Mcuxodusmueckux ocobeHHocTed. [IpomesxkyrouHas arrecTanus MOXKET
MIPOBOAUTHLCS B HECKOJIBKO ATAIOB.

[Ipn mnpoBeneHMM TPOLEAYpPHl OICHUBAHUSA PE3YIbTaTOB OOy4YeHHs] MpeaycMaTpHUBAETCS
WCIIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOIMMBIX B CBA3M C WHAMBHUAYAJIBHBIMH OCOOECHHOCTAMHU
oOyJaromuxcs. ITH CpeACTBAa MOTYT OBbITh MPENOCTABICHbI (PUIMANIOM, WM MOTYT HCIHOJb30BaThCS
cOOCTBEHHBIE TEXHUYECKUE CPEACTBA.

[IpoBenenne mpoleaypbl OIEHUBAHUS PE3YIbTaTOB OOyYeHHUsS JOMYCKAETCS C UCIOJIb30BaHHEM
JMCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTUH.

ObecrieunBaeTcsi A0CTYN K HH(OPMANMOHHBIM M OubauorpaguyecKkuM pecypcaMm B CeTH
HNuTtepHer ans kaxaoro odydvaromierocst B opMax, aJanTHPOBAHHBIX K OTPAHUYCHUSIM HX 3I0POBbS U
BOCIIPUSITHS UH(DOPMAIIHHU:

JJISL CJIeNbIX M CJIA00BHU/IAIIMX:

- B meyaTHOU (hopMe yBETUUCHHBIM HMIPUPTOM;

- B popMe DIEKTPOHHOTO IOKYMEHTA;
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- B hopme aynnodaiina.

IS TJIYXHX M CJ1a00CIbIIAIINX:

- B meyaTHoOU dopme;

- B (hopMe DIICKTPOHHOTO TIOKYMEHTA.

151 00YYAIOLIMXCS ¢ HAPYIIEHUSIMH OMIOPHO-ABHIaTEIbHOI0 anmapara:
- B meyaTHoOU opme;

- B (hopMe DIICKTPOHHOTO JOKYMEHTA;

- B hopme aynmodaiina.

9. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

OcHoBHas JInTeparypa.

1. Xaiikun C. Heiiponnsie cetu. [lonnsiii kype. — M.: Bunbsmc, 2006. — 1104 c.

2. Ipsixonos B.I1., A6pamenkosa U.B., Kpyrnos B.B.. MATLAB c¢ nakeramu pacuipeHuii.— M:
Hommxk, 2001.

3. Pyrkosckas /1., [Tumuachkuit M., PytkoBckuii JI. HelfipoHHBIE ceTH, TeHETUYECKHE allTOPUTMBI
n HeueTkue cucreMsl. — M. ['opsiuas nmuans — Tenexom, 2012, — 383 c.

JdonmosiHuTeIbHAS JIUTEPATYPA.

1. Kpyrnos B.B., Jlmu M.1., I'oniynoB P.}O. Heuétkast mormka u HICKyCCTBEHHbBIE HEUPOHHBIE
cetu. — M.: ®dusmatiut, 2001.

2. Komammuckuit B. U., CmuproB JI.A. HellpoHHbIE ceTH M MX IPUMEHEHHE B CHCTEMax
yrpaBiieHUs U cBsi3U. — M.: ['opsiuas munus — Tenexom, 2002.

CnucoK aBTOPCKUX METOAHYECKHUX Pa3padoToK.

1. Kpyrnos B.B., bopucos B.B. NckyccTBeHHbIE HEHPOHHBIE CE€TH. Teopus U MpakTUKa. 2-€ U3/I.
crepeotun. — M. I'opsiuas nunaus — Tenexom, 2001. — 312 c.

20



Hanpasnenue noocomosxu 09.03.01 « Ungpopmamurxa u gvluuciumenvHas mexHuKay ( Dunnan
Ilpogpune «Aemomamusuposantuvle cucmemvl 00pabomxu uHgopmayuy u YynpasieHus» N 4 ¥
PIIJ] 51.B.J]B.02.01 «HckyccmeenHvle HeUpoHHble cemuy man_
JIMCT PETUCTPAIIMU UBSMEHEHUU
Howmepa ctpanu ara
Hom Pa CTparvi Beero | Haumenosanue IMoxanuce, ®.1.0. A
ep aHHy | CTpaH BHECEHUSA Hara
u3Me | 3ame u Ne nokymeHra, BHECLIETO
u3Me HOB | JUPO ui B BBOIALIETO 3MEHCHMS B U3MCHCHUS B BBCICHUA
HCHH | HCHH o
nenn | HE ¢ BIX | BaHH | [IOKYM . JTAaHHBIN U3MEHEHHUA
bIX bIX U3MCHCHUA JaHHBIX SK3CMILIAP
! BIX €HTC 9K3EMILIP
1 2 3 4 5 6 7 8 9 10

21




	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	ИСКУССТВЕННЫЕ НЕЙРОННЫЕ СЕТИ
	(наименование дисциплины)

