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1. HEJN U 3AJAYU OCBOEHMU S JUCIUATIJIMHbI

Ileab ocBOEHMS AMCLUMIUIMHBL MOArOTOBKA OOyYarOIIMXCsl K Hay4HO-MCCIEI0BAaTENbCKOM, MPO-
eKTHOH JeATeNIbHOCTU N0 HampasieHuto noarotosku 09.03.01 «MudopmaTika 1 BHIYMCIUTENBHAS TEX-
HUKa» MOCPEACTBOM oOecreyeHus 3TanoB (GopMHUpOBaHUsA KoMieTeHuui, npexycmorpenHsix OI'OC, B
4acTH NIPEICTAaBICHHBIX HUXKE 3HAHUM, YMEHUI U HABBIKOB.

3agaum: u3ydeHue NOHATUHHOIO annapara JUCLUIUIMHBL, OCHOBHBIX TEOPETUYECKHUX IOJIOKEHHUH
U METOJIOB, IPUBUTHE HABBIKOB IIPUMEHEHUSI TEOPETUUECKUX 3HAHUI AJIs PELICHUS IPAKTUYECKUX 3a/1a4.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucnnnnuza HckyccTBEeHHbIE HEHPOHHBIE CETU  OTHOCUTCA K yacTu B nukia b1 k Bapua-
TUBHOMU 1O BBIOOPY 00pa30BaTesIbHOM MpOrpaMMbl OArOTOBKU OakaiaBpoB o nporpamme «IIporpamm-
HOE O0ecreyeHne CpPEeJCTB BBIUMCIMTEIbHOW TEXHUKU M aBTOMAaTU3UPOBAHHBIX CHCTEM) HalpaBICHUS
«MHpopMaTHKa U BBIYMCIUTEIbHASI TEXHUKAY.

I[J'ISI N3YUCHU JaAHHOM JUCIUIIIINHBI H606XOI[I/IMBI 3HAaHUSA, YMCHHUA U HABBIKH, (bOpMI/IpyeMbIe
npeaAmIeCTBYIOIUMU JUCHUITIIMHAMU:

b1.B.12 «OcHOBBI T€OpUHU YIPABICHUSY;

b1.B./1IB.04.01 «MeToapl aHanu3a JaHHBIX);
b1.B.JIB.04.02 «IIpuknagHas CTaTUCTUKA,

b1.B.09 «BBenenue B uuppoByro 00pabOTKy CUTHAIIOBY;

b1.B.10 «MopenupoBanue».

[Tepedenp mocienyrOnMX JUCLUIUIMH, JUIsI KOTOPBIX HEOOXOJMMbI 3HaHMS, YMEHHUS M HaBBIKH,
(dbopMupyeMble TaHHOW JUCIUILINHOMN:

b1.B./1B.02.02 «OCHOBBI HEUETKOI'O JTOTHYECKOTO BBIBOJIAY;

b1.B.JIB.05.01 «TpaHcasTopsl IpOrpaMMHBIX SI3bIKOBY;

b1.B./1B.05.02 «Teopust popManabHBIX IpaMMAaTHK;

b2.B.03(H) «Hayuno-uccnenoBarenbsckas padboTa»;

b2.B.04(I1n) «[IpeanumniaoMHas mpakTHKa;

b3.01 «IToaroroBka K 3aIIyTe U 3aIMTa BBITYCKHON KBaTU(UKALMOHHON pabOThI».

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JIUCHUIIJTIMHBI
OcBoeHue QUCHUIUIMHBI HalpaBieHO Ha (JOpMUPOBAHHE HJIEMEHTOB CIEIYIOIUX KOMIETEHIIMNA B
coorBercTBrH ¢ ®I'OC BO u OIT BO nmo mannomy Hanpasienuto noarotoBku 09.03.01 «udopmaruka

W BBIYMCIIUTCIBbHAA TCXHUKA».

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUs MO JUCHUIIMHE (MOAY.IH0), COOTHECEHHBIX
¢ HHIMKATOPAMH JOCTHKEHHSI KOMIIeTeHIM

Komnerenuus Nupukaropsl nocTu- PesyabTaTnl 00yyeHus
JKEHHUSI KOMIIETEeHIM A
[1K-2. CnocobeH Bia- [1K-2 3Haer: OCHOBHBIE METO/IbI Hay4HO-
JeTh KyJIbTypOU Hayu- HCCJIEIOBATENbCKOM 1eATEIbHOCTH;
HOT'O MCCJIEI0BAHUS B VYMeeT: BBIIENATh U CHUCTEMATU3UPOBATH OCHOB-
o0JacTu Hay4HOH crie- HbIE€ MJIeW B HAyYHBIX TEKCTaX, OIIEHUBATh MOCTY-
LIUAJIBHOCTH, B TOM naroIyo WHPOPMAIHIO, HE3aBUCUMO OT HCTOY-
YHCJIE UCIIOJIb30BaHUEM HUKa, U30erarb aBTOMATUYECKOIO IPHUMEHEHMs
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HOBeUIUX HHPOpMa-
IIUOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI

CTaHAapPTHBIX GOPMYJI MPU PELICHUH 3a/1a4;
Brnaneer: HaBbikamu cO6opa, ananu3a uHdopMma-
[[UU TI0 UCCIIEJOBAHHIO, HABBIKAMHU BBIOOPA METO-
JIOB PELICHHS 3324 UCCIICTOBAHMSL.
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4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

CTpyKTypa AU CUMILIMHbBI:
Ckonuposamu u3 yuebrno2o niana no coomsemcmsyroweu Oll:

CMOJIEHCKNA

DUITNATT
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OBO3HAYEHMUSI:

Buabl npoMeskyTO4YHON aTTecTaluM (BUABI KOHTPOJIS):
DK3 - 9K3aMEH;

3a0 - 3a4eT ¢ OLCHKOM;

3a — 3aueT;

Buawl pador:

KoHTakT. — KOHTaKTHast paboTa 00YJaroIIUXCs C MPET0IaBaATENIEM;
Jlex. — NeKIMOHHBIE 3aHATHS;

JIa6.— nabopaTopHbie paboTHI;

[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBast paboTa (KypcoBOil IPOEKT);

PI'P — pacuetHo-Tpaduyeckas padbora (pedepar);

CP — camocTosiTenpHas paboTa CTYJICHTOB;

3..— 00hEeM JAUCIUTUINHBI B 3a4€THBIX SAHMHUIIAX.
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Coaep:xkaHue THCUMILINHBI:

Ne

HanmeHnoBaHMe BUAOB 3aHATHIL 1 TEMATHK, COACPKAHUEC

1

JIEKIIMOHHBIE 3aHITHS B OCEHHEM cemecTpe 17 mT. no 2 yaca:

1.1.  Obracmu npumenerus uCKYCCMEEHHbIX HEUPOHHBIX cemell. buonocuueckuil HeUpoH.
Cmpykmypa u c60Ucmea UcKyCCmeeHH020 HeUpoHud.

1.2.  PasHosuonocmu uckyccmeenHvix HetipoHos. Knaccugurayus uckyccmeeHHbiX HeUpoHHbIX
cemeli U Ux c8OUCM8a.

1.3. Teopema Koamocoposa—Apnonvoa. Paboma Xexm-Hunvcena. Cnedcmeus uz meopemoi
Konmoeoposa—Apnonvoa—Xexm-Hunvcena.

1.4.  Ilocmanoeka u 603mM04CHbIE NYMU peulenus 3a0auu 00Yy4eHUs UCKYCCMBEHHbIX HelipOH-
HbIX cemell.: 00yUeHue ¢ yuumenem, aicopumm 00pamHo2o pacnpocmpaneHus ounuoky, ooyueHue
be3 yuumens.

1.5.  Hacmpoiika yucna netpoHo8 8 CKpbIMblLX CLOSAX MHO2OCIOUHbIX HeUPOHHBIX cemell 8 NPo-
yecce oOyuenus. Aneopummsi COKpaujeHus.

1.6. KoucmpyxkmusHvle aneopummeoi.

1.7.  Ilepcenmpon. Muozocnotinwiii nepcenmpon. Hetiponnvle cemu paouanvhwix 6a3ucHvix
@ynxyuii. Beposmuocmuas neviponnas cemos. O6006ueHHO-pecpecCUoHHas HetipOHHAs CeMb.

1.8.  Hetiponnvie cemu Koxounena.

1.9.  Heiipounvie cemu 6cmpeunoco pacnpocmpanenus. Hetiponuvie cemu Xonghunoa.
Hetipounvie cemu Xommunea.

1.10. /[synanpaenennas accoyuamusnas namame. Kackaouvie uckyccmeenuvie HetlpoHHble ce-
mu.

1.11. Cemu aoanmusHoil pe30HaHCHOU meopuu (Ha3HaYeHue, onucanue, Cmpykmypa, ooyue-
Hue, npuMeHeHue).

1.12. Koenumpon u HeoKoecHUMPOH (HaA3HAYeHuUe, onucanue, CMpyKmypa, ooyuyenue, npumeHe-
Hue).

1.13. [Ilpeocmasnenue 3a0auu 6 netipocemegom nocudeckom dvasuce. Ilpumenenue MHC ons
MOOenIUpOBaHUs: CIMAMUYecKUx 00beKmos, Kiaccuuxayuu, annpoxcumayuu hyHKyuil, kiacme-
pusayuu, BpeMeHHbIX psA00s, TUHEUHbIX OUHAMUYECKUX 00BEKMO8.

1.14. Ob6wue ceedenus o cospemennbix NPOSPAMMHBIX CPEOCMBAX U CUCEMAX MOOENUPOBAHUSL
UCKYCCMBEHHBIX HEUPOHHBIX cemell.

1.15. Xapaxmepucmuxu co8pemeHHbIX NPOSPAMMHBIX CPEOCME U CUCTHEM MOOeNUPOBAHUSL UC-
KYCCMBEHHBIX HeUPOHHBIX Cemell.

1.16. O6wue ceeoenus u xapakmepucmuku nakema Neural Networks Toolbox cucmemul
MATLAB. Ilpumepul ucnonvzosanus nakema Neural Networks Toolbox npu pewenuu 3adau:
Kaaccuguxkayuy, annpokcumayuu GyHKYuil, npocHO3UpO8aHUs 3HAYEHUL NPOYeccd, asmomMamu-
Y4ecKo20 8blOeNeHUsl YEHMPOB KIACMEPOs.

1.17. Hcnonvzosanue cpedvt Simulink ons nocmpoenust u 8u3yanu3ayuu UCKyCCmeeHHbIX
HeUPOHHBIX cemell.

nabopaTopHbie pabOThI B OCEHHEM ceMecTpe 4 mT. 1o 4 yaca:

2.1. Ocnosvl npoepammuposanus 6 cucmeme MATLAB. I paghuueckasn susyanuzayusn viuucienuil
6 cucmeme MATLAB.

2. 2. Paspabomxa mooeneti netipona 6 cucmeme MATLAB.

2.3. Aneopumm 0bpamuozo pacnpocmpaHenus OUUOKU.

2.4. I[Ipoyedypvl HacmpouKu u adanmayuu napamempos nepcenmpoHHbIX HeUPOHHBIX cemell.
Annpoxcumayusn pynKyui ¢ UCNOILIOBAHUEM UCKYCCNEEHHBIX HEUPOHHBIX Cemell.

MPAKTUYECKHE 3aHIATHS § MIT. 10 2 Yyaca:
3.1. I[lepcenmponvl u 00HOCIOUHbBLE NEPCENMPOHHbBLE HEUPOHHbIE CeMmu.
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3.2. Teopema Koamoeoposa—Apnonvoa. Paboma Xexm-Hunvcena

3.3. Hccredosanue paduanvhvix OA3UCHbIX cemell.

3.4. Koenumpon u HeokoeHUmpoH (HasnaueHue, onucanue, Cmpykmypa, ooyuenue, npumeHenue)
3.4. [leynanpasnennasn accoyuamusnas namamo. Kackaouvie uckyccmeenHuvle HelpoHHble cemu.
3.5. Uccnedosanue camoopeanusyrouuxcsa kapm Koxonena.

3.6. Knaccuguxayus ¢ ucnonv3zosanuem UCKyCCmEeHHbIX HelPOHHLIX cemel.

3.7. Obwue ceedeHus 0 COBPEMEHHBIX NPOCPAMMHBIX CPEOCNEAX U CUCTNEMAX MOOETUPOBAHUS
UCK)YCCNBEHHBIX HEUPOHHBIX Cemell.

3.8. Cpeoa Simulink ons nocmpoernus u 8u3yanu3ayuu UCKYCCMEEeHHbIX HeUPOHHBIX cemell.

4 | PacuerHo-Tpaduueckas padora:

«Pa3paboTka 1 aHaIM3 JaHHBIX COLIMOJIOIMYECKOI0 ONPOCa HA OCHOBE UCKYCCTBEHHOM
HEHPOHHOM ceTH (MHOTOCIIOWHOTO MEPCENTPOHA)»

5 | CamocrosTenpHas paboTa CTyI€HTOB:

4.1. U3yuenue MarepuaioB JIEKIUH;

4.2. [loaroToBKa K 3amuTe J1a00opaTopHbIX padoT;

4.3. [logroroBka k Tecty 1o teme Nel;

4.4. BemonHeHnue pacueTHO-Tpaduueckor paboThI;

4.5. IloaroroBka K 3K3aMeHY MO AUCHUILTHHE (OIICHOYHBIE MaTepUaIIbl PUBEJCHBI B pa3aene 6
Hacrosmeit PITJT).

Tekymuil KOHTPOJb: YCTHBIM OIPOC HAa KAKJAOM JIEKLMHU 10 MaTepuaiaMm Ipeablaylen Mmapel, 3amura
J1a00paTOPHBIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Ta6Jmua - O6p330BaTeHBHBIC TEXHOJIOTHUH, UCTTIOJIb3YEMBIC ITPH pCAIU3allUN PA3JINIHBIX BUIOB yqe6H0171
3aHATUH IO JUCITUILINHE

Ne | Buasl yueOHBIX 3aHATUH OO6pa3zoBarenbHble TEXHOJIOTHH

n/m

1 Jlexuun Knaccuueckas (TpaauumonHasi, “H(GopMalMoHHast)
JCKIHS

2 JlaGopaTtopHnast pabota TexHomoTHsI BRIMOJTHEHUS J1a00OPaTOPHBIX 3aJaHUMN HH-
JUBHU1YyaTIbHO

Jonyck k mabopaTtopHoii padote

3 IIpakTHueckue 3aHATHS TexHonorust 00y4eHust Ha OCHOBE pelIeHUs 3a7a4 U
BBIIIOJIHEHUS YIIPAKHEHUN

3 CamocrositenbHas pabora HupopMalinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH
cTyaenToB (BHeayauTopHas) | (mocryn k DMOC dunmana, k 9bC ¢unumana, noctymn K
MH(OPMaLIMOHHO-METOJUYECKUM MaTepHaaM 1o Juc-

[IUTUTHHE)
4 Kontpoins (mpomexxyrounas | TeXxHOIOTHS MHCbMEHHOT'O KOHTPOJIS, B TOM YHCJIE Te-
aTTecTaIys: IK3aMeH) CTHpPOBaHHUE
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6. OUEHOYHBIE MATEPHAJIBI LIS TEKYLIETO KOHTPOJISA U
MPOMEKYTOYHOM ATTECTALIUU — JIJISI OLEHKU KAUECTBA OCBOEHMSI
JTUCHUIINHBI

K nmpomexxyTouHON aTTeCTalliu CTYJAEHTOB MO AUCIUIUIMHE MOTYT IMPHUBJICKATHCS MPEACTABUTENN
paboToaaTeeid, MpenoaaBaTeNy MOCISAYIOMUX AUCITUIUINH, 3aBEAyIOIIHe Kadeapamu.

OrneHka Ka4yecTBa OCBOCHUS AUCIHUIUIMHBI BKIIIOYAET KaK TEKYIIUHA KOHTPOJIb YCIIEBAEMOCTH, TaK
Y TIPOMEKYTOUHYIO aTTECTaIUIO.
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OH€HO‘IHBI€ Cpe€acTBa TEKYIIETO KOHTPOJIA YCIIEBAEMOCTHU:
Tunosble TecThbl MO0 TeMe Nel AJISl MIPOBEPKA 3HAHUHA CTYACHTOB.

5?1 Bonpoc BapuaHTBI 0TBeTa
1. |Ilo xakuM mpUHIMIAM CTPO- |B COOTBETCTBUHM ¢ MPHUHIUIIAMU OpPraHU3AIUK M (HYHKIMOHUPOBAHUS OUO- +
STCSl HICKYCCTBEHHBIC HEMPOH- |JIOrMYCCKUX HEHPOHHBIX CeTeH
HbIE ceTn? Ilo mpuHIMIIaM U IpaBHJIaM MAaTEMAaTHYCCKON JIOTHKH
B cOOTBEeTCTBUM MPHUHIIUIIAMUA UCKYCCTBEHHOTO WHTEJUICKTA M TCOPHUHU TPHU-
HATUS PEeLICHUI
Ha ocHOBe MPUHIUIIOB UMHUTAIHOHHOTO MOJICTUPOBAHUS CIOXKHBIX CHCTEM
U MPOIIECCOB
2. |Kt0 1 Korza mpemioxKmt V. Makxkanox (W. McCulloch) u V. ITutrc (W. Pitts) B 1943 . +
MEePBYIO MOJIENb HeHpoHa? J1. Xe66 (D. Hebb) B 1949 1.
®. PozenOmart (F. Rosenblatt) B 1957 r.
. Xpro6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 1.
3. |Kto u korna BrepBrie mpea- | Y. Makkanox (W. McCulloch) u V. ITurte (W. Pitts) B 1943 r.
JI0XXWIT TipaBuiia o0ydeHus uc- | [I. Xe66 (D. Hebb) B 1949 r. +
KyCCTBEHHOH HEHpOHHOM ce- | . Poszenbiart (F. Rosenblatt) B 1957 1.
T™H? . Xpro6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 1.
4. |Kto u xorna pa3paborain V. Makxkanox (W. McCulloch) u V. ITutrc (W. Pitts) B 1943 .
MPUHIUIIBI OPraHU3alUul U J1. Xe66 (D. Hebb) B 1949 1.
(bynKunonMpoBaHus epcen- |d. Pozenbnart (F. Rosenblatt) B 1957 T. +
TPOHOB? . Xpro6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 1.
5. |Kto0 1 korna pa3padoran kor- |Y. Makkanox (W. McCulloch) u V. ITurtc (W. Pitts) B 1943 r.
HUTPOH? II. Xe66 (D. Hebb) B 1949 .
®. PozenOmart (F. Rosenblatt) B 1957 r.
K. ®ykymuma (K. Fukushima) 8 1975 r. +
6. |KTo u Koraa mpe oKt I. Xe66 (D. Hebb) B 1949 .
HelipoceTreBble MozienH, 00y- |®. Posenbuarr (F. Rosenblatt) B 1957 .
Jaromeics 0e3 yuurens Ha T. Koxonen (T. Kohonen) B 1982 r. +
OCHOBE CaMOOPIraHu3aUMu? K. ®ykymuma (K. Fukushima) 8 1975 r.
7. |Kto m xorma co3nan agantuB- |®. Pozenonart (F. Rosenblatt) B 1957 r.
Hy!0 pe3oHaHcHYyI0 Teopuio U |T. Koxonen (T. Kohonen) B 1982 r.
MOJIe/IM HEUPOHHBIX ceTel Ha |C. I'poccOepr (S. Grossberg) B 1987 r. +
€e 0CHOBe? J1. Xe66 (D. Hebb) B 1949 r.
8. |Kakxumu cBoiicTBamMu 06nana- |e o0ydeHHe Ha OCHOBE IIPUMEPOB; +

10T HCKYCCTBEHHBIC HEUPOH-
HBIE CETH?

e U3BJCUYCHHE 3HAYNMOM HMH(OPMAINH W 3aKOHOMEPHOCTEH M3 M30BITOY-
HBIX U 3aIIYMJIEHHBIX JTAHHBIX;

e 0000mIeHNE TPEIBIIYIIETO OTBITa;

® QaNTHBHOCTH K M3MEHCHHIO YCIOBUN (DYHKIIMOHUPOBAHUS

e 00ydeHHEe Ha OCHOBE MPEIEACHTOB (IPUMEPOB);

® IIpOCTOTa JIMHTBUCTHYECKOM HUHTEPIIPETALINU CTPYKTYPhI CETU U 3HAYC-
HUI CUHAIITHYECKUX BECOB HEMPOHOB CETH;

e U3BJCUYCHHE 3HAYNMOI MH(OPMAIH W 3aKOHOMEPHOCTEH M3 M30BITOY-
HbIX 1 3alTYMJICHHBIX JAHHBIX;

e ObICTpast CXOUMOCTH MPH PEIICHUN ONTUMHU3ALUOHHBIX 33]1a4;

e MaJoe YHCIJIO IMKJIOB U JUINTEIBHOCTH BPEMEHU 00yUeHHUs

® HEKPUTUYHOCTH K BUy IaPaMETPOB;

e 00001IeHNE TIPEBIAYILETO OIIBITA;

e U3BJICUCHHE 3HAYMMOW MH(OpMANUU M 3aKOHOMEPHOCTEH N3 U30BITOY-
HBIX Y 3alIyMJICHHBIX JAHHBIX;

® TIPOCTOTA MPEACTABICHUS SKCIIEPTHBIX 3HAHUH;

® JIOrM4ecKasi pO3pavyHOCTh CTPYKTYpbl HEMPOHHOH CETH

® HEKPUTHYHOCTH K BHJy ITapaMeTPOB; 0000IICHNE IPEBIIYIIETO OMbITA;
e U3BJICUYCHHE 3HAYNMOI MH(OPMAIH W 3aKOHOMEPHOCTEH M3 M30BITOU-
HBIX U 3a11yMJICHHBIX JaHHBIX;

9
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® [IPOCTOTA NPEACTABICHUA IKCIICPTHBIX 3HaHPII>i;
® HCEBO3MOXXHOCTb UCTIOJIb30BAHUS B pE€AJIbHOM Maciurabe BPCMCHHU

9. |Korza ucnonp30BaHue UCKYC- (8 OTCYTCTBYET AITOPUTM PELICHHUS 3a[aud WIM HEM3BECTEH NPUHIMUI ee | +

CTBEHHON HEWPOHHOM CETH pelIeHHs], HO UMEIOTCS IKCIIEPUMEHTAIbHBIE TaHHbBIC €€ PEIICHUS;

ABJISIETCS 1ENeCO00PasHbIM? | o  33/1aua XapaKTepu3yeTcs 6OIBIIIMH 00beMaMH HH(OPMAIIIH;

e JaHHBIC HEMOJIHBI, 3aLIYMJICHBI, H30BITOYHBI WJIM IPOTHBOPECUUBHI

® OTCYTCTBYET alTOPHTM DPELICHHS 3a/Jaddl WJIM HEW3BECTCH INPUHINI €€
pEILICHUsS, U HET SKCIIEPUMEHTAIIBHBIX JAHHBIX €€ PEIICHHS;

e 33/1a9a XapaKTEePHU3yeTCs] HE3HAYNTEIbHBIMA 00bEeMaMH HH(POPMAIIHH;

e JaHHBIC HEMOJHBI, 3alIYMJICHBI, H30BITOYHBI WJIN IPOTHBOPCUNBHI

e 33/1a9a XapaKTepHU3yeTcst OONbIIMMH 00beMaMu HH(POPMAIIHH;

e HEoOXOOUMO OCYIIECTBUTH JIMHTBUCTHYECKYIO HHTEPIPETALHUIO CTPYK-
TYpBI CETU U 3HAYCHUN CUHAIITUYECKUX BECOB HEMPOHOB CETH;

® JIaHHBIC HETIOJIHBI, 3alTYMJICHBI, U30BITOYHBI WJIN IPOTHBOPEUUBHI

e 33/1a4a XapaKTepHU3yeTcs OONbIINMHI 00beMaMu HH(POPMAIIHH;

e TpebyeTcs OOBSICHUTH Pe3yNbTaThl (PYHKIMOHUPOBAHHS U MOJEIHPOBa-
HUS;

e Heo0XOIMMO OCYIIECTBUTB 3KCIIEpPTHOE (hopMHpOBaHUE Oa3bl 3HAHUH

10.|B uem 3akmrouyaercs 3aga4a  |3ajada KiIacTepU3alUM COCTOMT B yKa3aHHM IPHHAICKHOCTH BXOIHOTO
KJIacTepHU3anuu? o0pa3a, MMPeACTaBICHHOTO BEKTOPOM MPU3HAKOB, OJHOMY WJIHM HECKOIBKHM
IIPeJBAPUTEILHO ONPEACIEHHBIM KIIACCAM.

[Ipu pemennn 3amaun KJIaCTEPU3AMN OTCYTCTBYET 0Oydaromast BEIOOpKa c| +
METKaMH KiaccoB. PenleHue 3a1aun KinacTepu3alud OCHOBAHO HA YCTaHOB-
JICHUH 1oJ00us1 00pa30B M pa3MeNIeHNH OJM3KNX 00pa30oB B OJMH KIIACTEP.
3anauell KIaCTepH3aluu SBISETCS HAXOXKACHUE PELICHUs, KOTOPOE yIOBIIE-
TBOPACT CUCTEME Ol"paHI/I‘IeHI/Iﬁ 1 MaKCUMU3UPYET WJIU MUHUMHU3IHUPYCT LC-
JICBYIO ()YHKIIHIO.

3anavell KiacTepu3allMK SBISETCS PAacdeT TaKOro BXOJHOTO BO3JEHCTBUS,
IIPY KOTOPOM CUCTEMA CJELYET IO KEJIAEMOM TPACKTOPUH, JUKTYEMOM 3Ta-
JIOHHOU MOJIENBIO.

11.|{B uem 3akiroyaercs 3afa4a  |3ajada annpoOKCUMALUMK COCTOMT B YKa3aHUW IMPUHAJUIC)KHOCTH BXOIIHOTO
anmpoKCHUManuu? o0pa3a, MPeACTaBJICHHOTO BEKTOPOM NPU3HAKOB, OJHOMY WIIM HECKOJIBKHM
HpeaBaPUTENHHO ONPEASICHHBIM KIacCaM.

[Tpu pelieHny 3a1a4u alnpoKCUMAaINMK OTCYTCTBYET 00y4arolasi BeIOopKa ¢
METKaMH KJIaccoB. PeleHue 3a1auu anmpoKCUMAlM OCHOBAaHO Ha YCTaHOB-
JIeHUH T10100Ms1 00pa3oB U pa3MelIeHHH ONU3KUX 00pa3oB B OAUH KJacc al-
NPOKCHMALUH.

3agaveil anmpoKCUMAalMU SIBISETCS HaXOXKICHUE PEIICHHS, KOTOpPOe YIO-
BJICTBOPSIET CHCTEME OrPaHMYCHHH M MAKCHMHU3HPYET WIN MHHHUMH3HPYET
LeNeByI0 (pyHKIHMIO.

[TycTp mMeetcst oOyuaromiast BHIOOpKa, KOTOpasi TCHEPUPYETCs] HEM3BECTHOM| +
¢yHKIMel. 3a1a4a annpoKCHMalUud COCTOMT B HAaXOXJICHWH OLEHKH 3TOU

¢yHKIHN.
12.| 3 kakux 37€MEHTOB COCTOUT |M3 yMHOKUTECH, CyMMaTOpa U HEJIMHEHHOT0 Mpeodpa3oBaTesis +
(hopManbHBINH HEUPOH? W3 naTerpaTOpa, TMHEHHOTO Mpeodpa3oBaTeNs 1 HopMannu3aropa

W3 cyMMaTOpOB, YMHOXKHTENS U HETHHEHHBIX ITpeoOpa3oBaTeeit
W3 cymMMaTOpOB, YMHOXKUTENS U AEITUTEIIS

13.|B kakoi#i mmocieoBaTensHOCTH | Bo-1epBhIX, YMHOKEHNE CHIHAJIOB Ha BXOJax HEHpOHa Ha BECOBbIe KO3(-| +
OCyIIEeCTBIIsIETCS (DYHKIIMOHU- |(DUIIMEHTHI; BO-BTOPBIX, CYMMHpPOBAHHE IIOJYYE€HHBIX pe3yJIbTaTOB; B-
poBaHue HelpoHa? TPEThUX, HEJIMHEHHOEe Ipeo0pa3oBaHme

Bo-nepBbIX, CYMMUPOBaHHE CUTHAJIOB Ha BXOJaX HEMpPOHA; BO-BTOPBIX, UX
HOpMAaJIM3aI¥sL; B-TPEThUX, HEJIMHEITHOE Tpeobpa3oBaHne

Bo-nepBbix, HOpManu3alysl CUTHAJIOB Ha BXOJAaX HEHPOHA; BO-BTOPBIX, UX
CYMMHpOBaHHE; B-TPETbHX, HEIMHEHHOE IpeoOpa3oBaHue
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Bo-mepBhIX, YMHOKEHHE CHTHAJIOB Ha BXOJaX HEWpOHA Ha BECOBBIC KOA(-
(UIMEHTHI; BO-BTOPBIX, HEIMHEHHOE MPEOOPA30BAHUE MOTYUCHHBIX PE3YIlh-
TaTOB; B-TPEThUX, UX CYMMHUPOBAHUE
14.|Ha3oBure HecymecTBytomyo |HoMmuHampHast
(hyHKIHIO aKTHBaNHUY HepoHa| CUrMougaabpHas
PanuanpHo-0a3ucHas
KBagpaTuunas
15.|Kakue cBO¥CTBa CHTMOM/IANIb- |® [POCTOE BHIPXKCHUE ISl IPOU3BO/IHOM;
HOH QYHKUMHM NPUBENM K €€ o  nuddepeHImpyeMoCcTh Ha Beeil 0cH abCeIIicc;
HNIMPOKOMY PACIPOCTPAHCHUIO |e  ycHyIeHHE CTA0BIX CUTHAJIOB JIy4Ie, 9eM OOJBIINX, W IPEIOTBpPAIICHUE
B KQYeCTBE aKTUBAIMOHHOM HACBIIEHNS OT OONBIINX CUTHAIOB
q)y?KHHH JUTA MOJieIeH e BO3MO’KHOCTH MCIIONB30BAHHS TOJIBKO JIHOO IS MOJIOKUTEIBHBIX, JIHOO
HEHPOHOB? I OTPHIIATENBHBIX 3HAYEHHH BXOIHBIX CHTHAIIOB;
® OIMHAKOBOC YCHUJICHHE MaJbIX M OONBINIUX 3HAYCHUH BXOTHBIX CHTHA-
JIOB;
® MPOCTOC BHIPAKEHHUE VIS ¢ MPOU3BOIHOM;
e oO0eCreYeHUEe XOPOIIUX aNreOpandecKuX CBONCTB Peain3yeMOro Hellu-
HEWHOro npeoOpa3oBaHus;
® OTCYTCTBHE OIpaHWYEHHI 00JIaCTH 3HAUCHUH;
® TPEJOTBPAIICHNC HACBIIICHUS OT OOJIBIINX CUTHATIOB
® OTCYTCTBHE OIpaHWYEHHI 00JIaCTH 3HAUCHUH;
o muddepeHIpPyeMOCTh Ha Bcelt OCH aOCIIHCC;
® TPOCTOTA MHTETPUPOBAHHUS
16.|Kakas 13 akTHBaIIHOHHBIX JInnetinas
(hyHKIMI HelipoHa mpuHUMAaeT | CUrMouJaibHas
OJTHO M3 IBYX albTEPHATUB-  |3HakoBas (CHTHATYypHasl)
HBIX 3HaYCHUH? PagnanpHO-6a3ucHas
17.|Kakas u3 akTHBaIIHOHHBIX JIuneiinas
¢ynkimii Helipona He uMeeT | CurMouganbHas
OTrpaHMYEHUHA B 00JaCTH 3HA- |3HaKoBas (CUTHATYpHAs)
YeHui? PaauansHo-6a3ucHast
18.|Kakue Tunbl HEHPOHOB B MC- |e BXOJHBIE HEWPOHBI; IIPOMEKYTOUYHBIE HEWPOHBI; BBIXOAHbIE HEHPOHBI
KYCCTBEHHOI1 HEHPOHHOM CCTH [o  cpHANTHYECKHE HEHUPOHBI; COMAaTUYECKHUE HEUPOHBI; JEHIPUTHBIE
MOJKHO BBIJICITUTH B 3aBHUCH- HePOHBI
MOCTH OT BBIIIOJIHACMBIX UMH | ¢  yopmMan30BaHHbIE HEHPOHBI; AKTHBALMOHHBIE HEMPOHBI; HEAKTHBALIU-
dynKuuii? OHHBIE HEMPOHBI
e BO030yXIaromue HEWPOHBI; TOPMO3SIINE HEHPOHBI, HEUTpaIbHEBIE
HEHPOHBI
19.|Kak¥ie OCHOBHBIC THIIBI HC- ® MHOTOCJIOIHBIC; MTOJHOCBA3HBIC; CIIA00CBA3HBIC
KYCCTBEHHBIX HEHPOHHbIX CE- |o  OMHOCIONWHBIC; JIBYCJIOMHBIE; MHOTOCJIOMHbBIE
Tel MOXKHO BBIJIETUTE TOUKH o  10cre/10BaTeNbHBIE; IAPAIUIEIIBHBIE; [I0CIE10BATENBHO-TIAPAILIEIBHDBIE
3pEHMS MX TOMONOTHH? ® CHHXPOHHBIC; ACHHXPOHHBIC, KOMOMHUPOBAHHBIC
20.|B kakux HEHPOHHBIX CETIX B mosHOCBA3HBIX
Ka)KJIbIi HEHPOH IepeaeT B MHOTOCIOMHBIX
CBOM BBIXOJIHOM CHUTHAJI B crnoucteix
OCTaNIbHBIM HeHpoHaM ceTn? |B c1aboCBA3aHHBIX
21.|Ha xakune TUIIBI JETATCSA MHO- | MOHOTOHHEIE; CETH O€3 OOpPAaTHBIX CBSA3EN;
TOCJIOWHbIE HEWPOHHBIE CETH? CETH C 00paTHBIMU CBSI3SIMU
® MOHOTOHHBIC, HCMOHOTOHHBIC; CMCIIIAHHBIC
e C1a00CBsA3aHHbBIC; CHIBHOCBSI3aHHbIC, KOMOMHUPOBAHHBIC
® CJIOHCTBIC; YACTHYHO-CIIOMCTHIC; HECJIOUCTHIC
22.|Kakue cymecTByIOT pa3Ho- ® CIIOMCTO-IUKIMYECKHE;
BUJIHOCTH HEMPOHHBIX CETEH C |o  CIIOMCTO-TIONHOCBS3aHHBIC,
obpaTHBIMHU CBA3AMHU? ® TI0JTHOCBSI3aHHO-CIIOUCTHIE
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23.|Co CKOJIBKMMH HEHpOHAMHU B

okpectHocTH (oH Helimana
CBsI3aH Ka)KIIbIi HEHPOH cra-
00CBs3HOM HEHPOHHOM ceTn?

24.

Co CKOIIbKMME HEHPOHAMHU B
okpectHOocTH ['onest cBs3aH
Ka)kJIbIil HEHPOH C1aboCBsI3-
HOU HEWpPOHHOU ceTn?

25.

Co CKONBKUMHU HEWPOHAMHU B
oKpecTHOCTH Mypa cBs3aH
Ka)kJbIil HEHPOH C1ab0CBsI3-
Hoit UHC?

26.

Kakune ocHOBHEIE THIIBI HC-
KYCCTBEHHBIX HCHPOHHBIX Ce-
TEH MOYKHO BBIJIEINUTH TOYKH
3peHws IPUHITAIIA UX Aeh-
CTBHA?

(opMainbHbIe HCKYCCTBEHHbIE HEWPOHHBIE CETH;

penlakcaiioHHbIe HCKYCCTBEHHBIE HEHPOHHBIE CETH;

HCKYCCTBEHHbIC HEHPOHHBIE CETH, UMHUTHPYIOIINE CBOWCTBA €CTECTBCH-
HBIX HEHPOHHBIX CEeTel

o 0 o0 WO~ WO WO~ lW

e (opMarbHBIC HCKYCCTBCHHBIC HEHPOHHBIE CETH;
e KBasu(popMaIbHEIE;
e HehopMaIbHBIE

® TOMOTCHHBIE;
® TCTCPOTCHHBIC
e TUOpHIHBIC

® T'OMCOCTAaTHYCCKUC,
® CaMoOHacCTpauBaromiuecs;
® SBOJIIOIIMOHUPYIOIIUEC

217.

K xakomy THITy HCKyCCTBEH-
HBIX HEMPOHHBIX CETEH OTHO-
CUTCS MHOT'OCJIOMHBIN nep-
CenTpoH?

K ceTsim 6e3 00paTHBIX CBsi3eit

K cersiM ¢ 00paTHBIMH CBSI3SIMH

K CIIOUCTO-IUKIIMNYCCKHUM CCTAM C O6paTHBIMI/I CBA3AMU

K moJIHOCBSI3HO-CIIONCTRIM CETIM

28.

Uem xapaKkTepU3yOTCS TOMO-
TeHHBIE HEWPOHHBIE CeTH?

Heliponamu oHOTO THIIA C €MHON QYHKIIMEH aKTUBAIUH.

HeiipoHaMu 0/1HOTO TUINA C Pa3IMYHOM (QYHKIMEH aKTHBALIUH.

HeiipoHaMu pa3iMyHOrO THIA C eIMHOI (QyHKIMeH aKTHBalMH.

Heiiporamu pa3ianyHOro THIA C Pa3IMYHON (QyHKIMEH aKTHBAIIUH.

29.

Ha yem ocHOBaH npuHIUI
JIECTBUS peslaKCallMOHHBIX
cereii?

OcCHOBaHBI Ha UCTIOJIb30BAaHUH OJMHAKOBBIX MM PA3JIUUHBIX 110 CTPYKTYpE U
0COOEHHOCTSM (PYHKIMOHMPOBaHHs (GOpMaNIbHBIX MCKYCCTBEHHBIX HEWpO-
HOB

OcHOBaHBI Ha OCOOCHHOCTSAX IOBEJICHHUS aBTOHOMHBIX HEIWHEHHBIX IWHA-
MHUYECKHX CHCTEM, 00Iaaonmx npu (GUKCUPOBAaHHOM Habope mapamMeTpoB
TOYKaMH YCTOMYMBOTO PAaBHOBECHS, K KOTOPHIM OHH NPHUXOAAT B 3aBUCHMO-
CTH OT HAYAJILHOTO COCTOSIHUS

I/IMI/ITI/IpyIOT OCHOBHBIC aCIICKThI CCTCCTBCHHBIX HeﬁpOHHBIX cereit

OcCHOBaHBI Ha IMOCTPOCHHH IOCTPOUTH TAaKOTO OTOOpakeHWs, 4TOOBI Ha
KaX/IbI BO3MOXKHBIA BXOJHOWM CHTHAN (POPMHUPOBAIICS MPABHIBHBIN BBIXOJI-
HOH cHUrHami

30.

Uro nokasbiBaeT Teopema
Konmoroposa—Apaonsaa?

BosmoxkHOCTB MOCTPOCHN MHOTI'OMEPHOIO 0T06pa)KCHI/IH C IIOMOIIBKO Ma-
TEMATHYCCKHUX onepaunﬁ HaJl HC Ooiee yem JABYMS ICPEMCHHBIMH

[IpeacraBuMocTh QYHKIMM MHOTHX NEPEMEHHBIX JIOCTATOYHO OOIIEro BHIA
C MOMOILBIO JBYXCIONHOW HEMPOHHON CETU C MPSIMBIMU IIOJHBIMU CBS3SIMU
¢ N HelpoHaMH BXOAHOTO CiI0s, (2N+1) HeWpoHaMH CKPBITOTO CIIOS C 3apa-
Hee W3BECTHBIMH OT'PAaHIMYCHHBIMH (YHKIMSIMHI aKTHBAIMN (HaIpHMep, CHUT-
MOWJAJIBHBIMU) M M HEHpPOHAMHU BBIXOJHOTO CJIOSI C HEM3BECTHBIMU (DYyHK-
LUSIMH aKTHBAIHH

Pemaemocts 3amaum mpexacTaBieHHs (DYHKIMKM TPOWU3BOJIBHOTO BHAA Ha
HEIpOHHOM ceTH M yKa3bIBaeT Ul KaKIOM 3aJauyd MHHHMMAJbHBIE YHCIa
HEHPOHOB CETH, HEOOXOJUMBIX ISl €€ PEILCHHUS
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n/n
[pencraBneHre MHOrOMEPHBIX ()YHKIIMHA MHOTHX MEPEMEHHBIX C HCIIOIBh30-
BaHHMEM OJHOPOJHBIX JBYXCIOWHBIX HEHPOHHBIX CeTel C CUTMOUIATbHBIMU
MePeIATOYHBIMU (DYHKIUSIMU
31.|Yro moka3wiBacT TeopeMa B03MOXXHOCTh MOCTPOCHHSI MHOTOMEPHOTO OTOOpaXKCHHs C MOMOIIbIO Ma-

Xext-Hunscena?

TEMaTHYECKHUX ONepaIiii HaJx He 0oJiee 4eM ABYMs epeMeHHBIMHI

[IpeacraBuMoOCTh QYHKIMM MHOTHX NEPEMEHHBIX JOCTATOYHO OOILETO BHAA
C MOMOILBIO JBYXCIOHHOW HEMPOHHON CETU C MPSIMBIMU IOJHBIMH CBS3SIMU
¢ N HelipoHaMH BXOJHOTO CI0s, (2N+1) HeWpoHaAMH CKPBITOTO CJIOS C 3apa-
HEE M3BECTHBIMU OTPAaHMYCHHBIMH (PYHKINSIMH AKTUBAIWH (HAIpUMeEp, CUT-
MOWAANTBHBIMI) U M HEWPOHAMH BBIXOJHOTO CIIOS C HEM3BECTHBIMH (DYHK-
LISIMU aKTHBAIUI

[peacraBUMOCTb JF000# HEMPEPHIBHON (HYHKIIMU TPEX MEPEMEHHBIX B BHIC
cyMMbI (DYHKIUH He OoJiee IBYX MEPEMEHHBIX

[IpeacraBUMOCTh HENPEPBHIBHBIX (DYHKLUIT HECKOJIBKHUX MEPEMEHHBIX B BHJIE
CYNEpIO3ULUI HENPEPBHIBHBIX (DYHKIIMI OTHOTO MEPEMEHHOT0 U CJIOKEHHS

32.

VYxaxute BepHyto popmyin-
POBKY «T€OPEMBI O TIOJTHOTE»

JIrobast HempepbiBHAsE (YHKIMSI HECKOJBKUX NEPEMEHHBIX MOXET OBITh
NIPE/CTaBICHA B BHJE CYNEPIIO3ULNI HEMPEphIBHBIX (QYHKLUA OIHOTO Iie-
PEMEHHOI0 U CIIOXKECHHUS

Jlrobast HenpepbIBHAsE QYHKIMS TPEX MEPEMEHHBIX MOXKET OBITh MPENCTaB-
JICHa B BUJIe CYMMBI QYHKIMH He 0oJiee IBYX MEPEMEHHBIX.

JIrobast MHOroMepHas (DYHKLHMSI HECKOJBKHX IEPEMEHHBIX MOXET OBbITh
TIPEACTABIICHA C IOMOIIBIO HEHPOHHOH ceTH (PUKCHPOBAHHON Pa3MEPHOCTH.

JIrobast HempepbIBHAS (PYHKIMS Ha 3aMKHYTOM OTPAaHMYCHHOM MHOXECTBE
MOXET OBITh pPAaBHOMEPHO TNPHONIKEHA (QYHKIUSIMH, BBIYUCISIEMBIMHU
HEHPOHHBIMHU CETSIMHM, €clH (DPYHKIMS aKTHBAIMK HEHpPOHA JBAXKIBI HEMpe-
pBIBHO nuddepeHnupyemMa 1 HelpepbIBHA

33.

Kakosa niens 00y4enust ¢ yuu-
TeJIeM UCKYCCTBEHHOU
HEHUpOHHOM ceTn?

Hactpouts mnapamerpsl HEHpOHOB (CHHANTHYECKHE Beca W CMEIICHUS)
HEWPOHHOM CeTH TakuM 00pa3oM, 4TOOBI 0OECTIEUNTh ISl BXOJHBIX CHT'HA-
JIOB TIOJTy4EeHHE TPeOyeMBIX BBIXOAHBIX CHUTHAJIOB.

W3MeHUTh CTPYKTYpY W mapaMeTpsl HEHPOHHOW CeTH TakuM 00pa3oM, 4To-
OBl OHA CTaJIa AJIEKBATHOM CTPYKTYpE U MapaMeTpaM perraeMon 3aauu.

ObecneunTh MUHIMaJIbHYIO H30bITOUHOCTE THC.

OcCyImecTBUTh YCTAaHOBJIEHHE YCTOMYMBBIX 3aBUCHMOCTEH MEXIy COXpaHse-
MBIMU B HCKYCCTBEHHOM HEHPOHHOM CETU IaHHBIMU.

34.

K kakoii rpynme MeTonoB
00y4YeHHS NCKYCCTBEHHBIX
HEWPOHHBIX CETEH OTHOCUTCS
aJropuT™M 0OPaTHOTO PacIpo-
CTpaHEeHHs OUIHOKH (error
back propagation)?

JlokanbHO#M ONTHMH3AIMK C BRIYUCIEHUEM YACTHBIX MMPOU3BOJHBIX TIEPBOTO
TopsiIKa

JlokanpHOU ONTUMHU3AINU C BBIYHUCICHUEM YaCTHBIX MMPOU3BOAHBIX IEPBOTO
1 BTOpPOT'O MOpAaKa

CTOXaCTHYECKON ONTUMHU3ALNHA

I'mo6anbHOM ONTHMHU3ALNH

35.

OT 4Yero 3aBUCHT YUCIIO 00pa-
30B, KOTOpbIE CITOCOOHA pac-
MO3HABATh NCKYCCTBCHHAS
HeHpoHHas ceTb?

Ot uncna cioeB, HEHPOHOB B 3THUX CIIOSX, YHCJIA BECOB 3THX HEHPOHOB U
BHJa aKTUBAIIMOHHBIX (YHKIMH HEHPOHOB

OT yncna HEHPOHOB

OT yncna HEHPOHOB ¥ OT YHCJIA BECOB ATHX HEHPOHOB

Ot uncia cnoeB U HEHPOHOB B 3THX CIOSIX

36.

Korna npekpartaetcs nporuecc
00y4eHHs NCKYCCTBEHHOW
HEeHpoHHOMU ceTn?

JInbo korma mpoiieHo ONpeaeNeHHOe KOJUYECTBO JIMOX OOYy4YeHHs, OO
KOTJ[a OIMUOKa JOCTHTHET HEKOTOPOTO OMPEICICHHOTO MAJIOTO YPOBHS, JIH-
00 Kor/1a omuOKa MepecTaHeT YMEHBIIATHCS

Korna ctpykrypy u napamerpst UHC n3mennimch Takum o6pa3om, 4To OHa
CTayla aJIeKBaTHOM CTPYKTYpE M IapaMeTpaM peraeMoi 3a/1auu

Korma obecnieuena munumanbHas n3osrrounocts MHC

Korpa ycranoBuinch yCcTOWYMBBIE 3aBUCUMOCTH MEXIY COXpaHSIEMbIMU B
HCKYCCTBEHHOW HEMPOHHOW CETH TaHHBIMH.

37.

B 4em BoIpaxkaeTcs crocoo-
HOCTB K 0000IICHHIO UCKYC-
CTBEHHOM HEHPOHHOW ceTn?

DT0 CcIOCOOHOCTH HCﬁpOHHOﬁ CCTHU ACJIaTh TOYHEIN IMpOrHo3 Ha JaHHBIX, HE
NpUHAJICIKAIINX UCXOAHOMY 06yqa}0meMy MHOKECTBY
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3TO BO3MOXXHOCTh arperHpOBaHUS MCXOJHBIX TAHHBIX B HCHPOHHOW CETH
JUTSL IOJYYEHUs] 0000IICHHO OIICHKH.

3T0 cOCOOHOCTh HEHPOHHOI TeHEPUPOBATH HOBBIC THITOTE3HI

3TO CMOCOOHOCTh HEHPOHHON CETH YBEIMYHMBATH O0OBEM 3alIOMHUHAEMOW
HH(POPMAIIUH 110 PE3ybTATaM JUIUTEILHOTO 00yUYCHHS

38.|B uem Brlpakaercs a¢dexr  |B upeamepHO TOUHON MOATOHKE BBIXOAHBIX 3HAYECHUI CETH B Cilydae ciaumi-| +
nepeoOydeHUsI HeHPOHHOM ce- |KOM JIONToro ee 00y4eHH s IPH YCIOBHH, U30BITOYHO «MOLIHONY CETH

™? B Hecroco6HOCTH 3a0BIBaTh HAKOIIICHHBIM OIBIT CETH IPH €€ IMOBTOPHOM
o0y4JeHnn

B yiydimeHn# NpOrHOCTHYECKHX BO3MOXKHOCTEH CETH 0 Pe3ysbTaTaM JUIH-
TEIHHOTO O0yUCHUS

B yBesnM4YeHUH 3aBHCHMOCTH OT KayecTBa 00y4arolieil BEIOOPKH B Ipolecce
o0y4ueHHs

39.|KakoBo HazHaueHne kpocc- | He3aBHCHMBIN KOHTPOJIb pe3ybTaTa B X0J€ aITOPUTMA. +
IPOBEPKH HEHPOHHOU ceTH?  |CpaBHEHHE PE3yJIbTATOB O0YUCHHsSI CETU C PA3IMYHOM CTPYKTYpPOU Ha OHOU
1 TOM )K€ YacTH BBIOOPKH.

He3zaBucuMeblii KOHTPOIIb pabOTHI pa3IMYHBIX CIIOB HEHPOHHOH CETH.
HeszaBucumsblii KOHTPOJIbL pabOTHI PA3IMYHBIX CIOB HEHPOHHOW CETH, TaK H
OT/ICJIbHBIX HEPOHOB.

40.|KakoBa uenb oOy4yenus 6e3  |Hactpouts mnapamerpsl HEHpOHOB (CHHaNTHYECKHWE Beca M CMeENIeHus)| +
YUUTENs HCKYCCTBEHHOM HEHpOHHOM CeTH JMIIb C UCTIONb30BaHHEM BXOJIHBIX CUTHAJIOB TaKUM 00pa-
HeHpoHHOM ceTn? 30M, 4TOOBI IPEIBSBICHUE JOCTATOYHO OJIM3KUX BXOJHBIX CUTHAJIOB JIaBAJIO
OJIMHAKOBBIE BBIXOJHBIE CUTHAJIBIL.

V3MeHUTh CTPYKTYpY M IapaMeTpbl HEHPOHHOH ceTH TakuM 00pa3oM, YTo-
Obl OHA cTaJla aZIeKBaTHOM CTPYKType U MapaMeTpaM periaeMoi 3a/iauu.
Hactpouts mapamMeTpbl HEWpPOHOB (CHHANTHYECKHE Beca WU CMEIICHUs)
HEHPOHHON ceTH TakuM 00pa3oM, yTOObI 0O0ECTIEYUTh JIJISi BXOJHBIX CUTHA-
JIOB TTOJTy4YeHHE TPeOYEeMbIX BBIXOIHBIX CHTHAIIOB.

OCyIIeCTBUTh YCTAaHOBJICHHE YCTOMYMBHIX 3aBUCHMOCTEH MEXIY COXpaHse-
MBIMH B HICKYCCTBEHHOM HEHPOHHOH CETH JaHHBIMHU.

41.|Yem oTnmyaercst CUTHAIbHBIA |B curnainpHOM Mertone oOydeHus Xe00a ycuiaMBaloTCs Beca CBsI3eH Mexny| +
MeToz oOyueHust Xebba oT BO30YXIICHHBIMH HEHpOHAaMH, a B AUPPEpeHIINaTLHOM MeTo/ae O0ydeHHs
muddepennnansHOrO? Xe006a Oosee MHTEHCHBHO M3MEHSIOTCSI BeCa CBSA3EH, COeIMHSIONINE HeHpo-
HBI, BEIXOZIbI KOTOPBIX HanOoJIee TMHAMUYHO H3MEHMINCH.

B curnansHOM MeTozme oOydenust Xe00a M3MEHSAIOTCS TOJIBKO BEca CMEX-
HBIX HEWPOHOB, a B au(depeHnnanb-HOM MeTolie o0ydeHus: Xebba — u3me-
HSIFOTCS Beca HEMPOHOB, HETMIOCPEJICTBEHHO HE CBS3aHHBIX JIPYT C JAPYTOM.

B curnansHom MeToze o0ydenust Xe00a Beca HEHPOHOB M3 COCEHUX CJIOCB
U3MEHSIOTCS TIONAPHO, a B AuddepeHiaIbHOM MeToe o0yueHuns: Xe0ba —
M3MEHSIOTCS Beca Cpasy IPyII HEHPOHOB.

B curnansHOM MeTozne oOydeHns Xeb6a N3MEHAIOTCS Beca HEHPOHOB OHO-
BPEMEHHO Bcel ceTH, a B nuddepeHnraIbHoM MeToae o0yueHus Xebba —
HOCIIEOBATENIHHO OT CIIOK K CIIOH0.

42.|B 4yem 3akiodaeTcs CyTh ani- | MUHUMHM3AIMS PA3HUIIBI MEX/Y BXOJHBIMU CHTHAJIAMH HEWpoOHa, mocryma-| +
ropuT™Ma oO0yueHus 0e3 yuu- |IOIIMMHM C BBIXOJIOB HEHPOHOB MPEABIIYIIETro ClI0s, 1 BECOBBIMU KO3 HIIN-
tens T. Koxonena? €HTaMU ero CHHAICOB

Hactpolika mapaMeTpoB HEHPOHOB Ul YCUJICHHS BECOB CBA3EH MEXAY BO3-
Oy’>KZeHHBIMH HEHPOHAMHU

BricTpoe CHHXPOHHOE U3MEHEHUE BECOB BCEX HEHPOHOB OJHOBPEMEHHO IS
BCEH ceTu.

B03MOXHOCTh HCIIONIB30BaHKUSA OTPAHUYEHHOIO KOJIMYECTBA BXOMAHBIX CHT-
HaJIOB JJIst 00y4eHust Oe3 yXy/IeHus! KadecTBa 00ydeHusl.

43.|B uem 3axmodaercs HazsHaue- | COKpallleHHe YKciIa HEHPOHOB B CKPBITHIX CIOAX +
HHE aIrOPUTMOB coKpaieHns: | CokpalleH)e 9UCIa HEHPOHOB BO BXOJHOM M CKPBITBIX CIOAX
(pruning algorithms) MHC?  |Cokpamienue 4ncia cHHANCOB B CKPBITHIX CIIOAX

CokpallleHH€e YKClIa CHHAIICOB BO BXOJHOM M CKPBITBIX CIIOSX
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44.|B yeM 3aKiIrOUacTCs Ha3Haue- | YBEIMUYCHHE YHCIIa HEHPOHOB B CKPBITHIX CIOSX

HUE KOHCTPYKTUBHBIX allr0- | YBEJIMUYEHUE U COKPAILIEHUE HEUPOHOB B CKPBITHIX CIOSX

pUTMOB (constructive YBenuueHue 4ncia CHHAINCOB B CKPBITBIX CJIOSIX HEHPOHHOM CeTH
algorithms) HelipoHHOM ceTH? |VBennueHue n COKpallleHHE YUCJla CUHATICOB BO BXOJIHOM M CKPBITBIX CJOSIX

Kparkoe conepxanmne PI'P:

«Pa3paboTka M aHaTU3 JAaHHBIX COI[MOJIIOTUIECKOTO OIPOCca Ha OCHOBE UCKYCCTBEHHOW HEHPOHHOM
ceTd (MHOTOCIIOIHOIO MEePCenTPOHa)»

ITocTanoBka 3axauu.

Hcxoanbie JaHHBIE MPEICTABISIIOT COOOM MaTepualibl COLMOJIOTMYECKOTo ornpoca, mo 14 Bompo-
caMm (IIpU3HaKaM), OTPaKAOLUM COLUAIbHBIN CTaTyC ONPAIINBAEMOTO:

X1 — BO3pAcCT, JIET;

X2 — IIOJI;

X3 — 00pa3oBaHHuE;

x4 — 6a3oBas npodeccus;

X5 — HAIIMOHAIBHOCTH;

X6 — CAMOOILIEHKA COL[UAJIBHOTO CJIOS;

X7 — OTHOILIEHUE K PETTUTHUH;

Xg — POJ 3aHATHUN;

X9 — OCHOBHOE MECTO paboThI;

X10 — cepa AesITeIIbHOCTH;

X11 — CPEAHUHN 10XO0/1 WIeHA CeMbH, pYO.;

X12 — CaMOOILIEHKa YPOBHS JOXO/I0B;

X13 — THII HACEJIEHHOTO ITyHKTA, II€ IPOKUBAET ONpaIllNBAEMBIii;

X14 — MOJIUTUYECKAS] OPUECHTALIMSL.

Cpenu nepeyucieHHbIX TOJIBKO JBa MPHU3HAKA (X1 U X11) UMEIOT KOJIMYECTBEHHBIN XapakTep, TpU
npu3HaKa (X4, X5 U X7) — YUCTO KAYECTBEHHBIH, OCTAaJIbHbIC — KQUECTBEHHBIH, BHIPAKECHHBIH B ICEBIOKO-
JIMYECTBEHHOU opme.

3aMeTHM, YTO MPU3HAK X14 (TOJIUTUYECKAs] OPUEHTAIMS) IPEJICTABISIETCS 3/1€Ch «BBIXOIHOM» HUITU
«OCHOBHOW» CJIEICTBEHHOM NepeMeHHOH, onpeaensieMoll win GopMUpyeMoi APYyrUMH (MPUYUHHBIMU)
MIEPEMEHHBIMH X1, ..., X13 . J|€HCTBUTEIIbHO, MOYKHO MPEIOI0KUTh, YTO YPOBEHb JOXOJ0B B ceMbe (op-
MHUPYET MOJUTHUECKYIO OPUEHTAINI0, 00paTHOE BPs JIM UMEET MECTO, XOTSI M MOKET UMETh MECTO; aHa-
JIOTUYHbIE COOOPaKEHNS MOXKHO TIPOBECTH U T10 IPYTUM MPU3HAKAM.

B cBa3u ¢ atuM, chopmynupyem CIEAYIOUIYIO 3ahady HCCIEIOBAaHHWM: BBISBUTH MPUYUHHO-
CIIEJICTBEHHBIE CBSA3M MEX]y MOJIUTUYECKON OpHeHTauuel cyObeKkTa (X14) U MPU3HAKaAMH, XapaKTepU3y-
IOIIMMH €r0 COIMAIBHOE MOJIOKEHUE (X1, ..., X13).

Metoasbl uccjie10BaHUM.

[Tpu BbIOOpE MeTo/1a UCCIeOBAaHUI HEOOXOAMMO YUeCTh TOT (aKT, YTO OOIBIIMHCTBO U3 MPU3HA-
KOB — KaU€CTBEHHbIE, M TI0ATOMY UMEIOIIHNECs JaHHbIe TPEOYIOT MPUMEHEHHUS CIIeUaIbHBIX IPUEMOB HC-
cnenoBanus. [Ipu aHanuse e MCEBJOKOIMYECTBEHHBIX JaHHBIX HEOOXOAMMO NMPUHUMATh BO BHUMAaHUE
HEBO3MOXKHOCTh B OOJIBIIMHCTBE CIy4aeB YCTAHOBJICHUS MEXKIY HUMU OTHOUIEHHH 3KBUBAJIEHTHOCTH U
IIPEANIOYTEHUS, YTO BJIEUET TPYJHOCTU B OIPENEICHUH MEP CXOACTBA U T. . DTO, B CBOIO OYepeb, IIPH
MPUMEHEHUU K HUM MIPUEMOB U (popMys1 00pabOoTKH, pa3pabOTaHHBIX I KOJTWYECTBEHHBIX EPEMEHHBIX
(HampuMmep, peErpeCCUOHHOr0, KOPPEIALMOHHOIO WM IUCKPUMUHAHTHOTO aHAJIN30B) IPUBOAMT K KpaiiHe
HU3KOW JJOCTOBEPHOCTH IMOJIy4aeMbIX PE3yJIbTaTOB.

[ToaTomMy BBIOEpEM B KauecTBE METOJOB MCCIIEOBAHMS MEHEE€ UyBCTBUTEIbHBIE K BBHIMOIHEHUIO
BEPOATHOCTHBIX MPEANOCHIIIOK HEMPOCETEBBIE METOBI.
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3agaun uccJae10BaHuM.

1) Omnpenenenue NpU3HAKOB, HAUOOJIEE CYIIECTBEHHO BIHSIOMINX Ha BHIOPAHHYIO BHIXOJHYIO T1€-
peMEHHYIO (OTKJIHUK).

2) IlocTpoeHne UCKYCCTBEHHOW HEHPOHHOM CETH, OTPAKAIOLIEH MPUYMHHO-CIEICTBEHHBIE CBA3U
MEXy OTKJIMKOM M BXOZHBIMU IIPU3HAKAMHU.

3) UnTepnperanus pe3yabTaToB.

IIpumeps! Bonpocos k 3amure PI'P:

1. OxapakTepusyiTe 0COOEHHOCTH MHOTOCIIOWHOTO TIEPCENTPOHA.

2. OnumuTe CTPYKTYpY B QYHKIIMH HEHPOIIONOOOAHOTO HEHPOHA MHOTOCIOWHOTO IEPCENTPOHA.

3. Onummre ajaropuT™M OOPaTHOrO PAaCHpPOCTPAHEHUS OMIMOOK Al OOY4EeHHUS MHOTOCIOWHOTrO
IepCENTPOHA.

4. IlpuBeure Kaaccu(UKaUI0 UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

OneHouHBIE CpPelCTBA AJIs IPOMEXYTOUHOM aTTeCTaluu:

IIpumepsl BONIPOCOB K 3K3aMeHY 110 JMCHUIIHHE:

OO6nacTu NpUMEHEHUs1 UICKYCCTBEHHBIX HEMPOHHBIX CETeH.

buonoruueckuii HelipoH. CTpyKTypa U CBONCTBA UCKYCCTBEHHOI'O HEMpOHa.

Pa3HOBUIHOCTH HCKYCCTBEHHBIX HEHPOHOB.

Krnaccudukanus nCKyCCTBEHHBIX HEUPOHHBIX CETEH M X CBOWCTBA.

Teopema KosmoropoBa—ApHosibaa.

Pabora Xext-Hunbcena. Cnenctsust u3 reopemsl KonmoropoBa—ApHonbaa—Xext-Hubcena
[TocTraHOBKa U BO3MOKHBIE IMYTH PEHICHUS 3a/1a4i 00y4eHUS! NCKYCCTBEHHBIX HEHPOHHBIX Ce-

NoakowhE

TEU.

o

OOyueHnue ¢ yuuTesneM, alfOpUTM 00OpaTHOT'O PACHPOCTPAHEHUS OLIMOKH.

9. OOyuenue 6e3 yanuTes.

10. Hacrpoiika uncina HEHpOHOB B CKPBITHIX CIIOSX MHOTOCIOWHBIX HEHPOHHBIX CETEH B Mpolecce
o0y4eHus. AITOPUTMBI COKpaIieHusi. KOHCTpYKTUBHBIE alTOPUTMBL.

11. IlepcentpoH.

12. MHOTOCIIOIHBIN IEPCENTPOH.

13. HeiipoHHble ceTH paguaabHbIX Oa3UCHBIX (QYHKINH.

14. BeposiTHOCTHasi HEMpOHHAS CETh.

15. O6o0uieHHO-perpeccuoHHas HeHPOHHAs CEeTh.

16. Heiiponnsie cetn KoxoneHa.

17. HeiipoHHBbIE CETH BCTPEYHOTO PacIpOCTPaHEHHS.

18. Hetiponnsie cetn Xormduiaa.

19. Heiiponnsie cet X3MMUHTA.

20. JIByHampaBieHHas acCOI[MaTHBHAS TAMSITh.

21. KackajHbple HCKYCCTBEHHBIE HEMPOHHBIE CETH.

22. CeTu aJaliTHBHOM PE30HAHCHOM TEOPHH.

23. KOrHUTPOH U HEOKOTHUTPOH.

24. TlpencrapieHue 3a7a9d B HEHPOCETEBOM JIOTHYECKOM Oa3uce.

25. Ilpumenenne MHC s MopenupoBaHUsl CTaTHUYECKUX OOBEKTOB, KiacCH(UKalWu, anmpoK-
cUMalUK QyHKIHH.

26. ITpumenenne MHC nns xnactepu3aiiuy, BpEMEHHBIX PSAIOB, JIMHEHHBIX AUHAMHUYECKUX 00b-
eKTOB.

27. OOuue cBeJIeHUsI O COBPEMEHHBIX MPOTrPAMMHBIX CPEACTBAX U CUCTEMaxX MOJAEIMPOBAHHUS UC-
KYCCTBEHHBIX HEHPOHHBIX ceTel. XapaKTepUCTUKHA COBPEMEHHBIX NMPOrPaMMHBIX CPEJICTB U CHCTEM MO-
JETMPOBAHUS UCKYCCTBEHHBIX HEUPOHHBIX CETEH.
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B ¢unumane ucnonedyercs cucrtemMa ¢ TPaIuIMOHHOW IIKAIOH OIEHOK — "orTinmyHO", "Xoporo",
"yAOBIIETBOPUTENHHO", "HEYIOBIETBOPUTEILHO", "3auTeHO", "HE 3auTeHO" (nmajee - MATHOAUIbHAS CH-

cTemMa).

dopma MPOMEKYTOUHOM ATTECTALUH 10 HACTOSIIEN JUCHUILUIMHE — IK3aAMEH.

[TpuMmeHsieMble KPUTEPUU OLIEHUBAHUS MO IUCHUIUIMHAM (B COOTBETCTBHH C WHCTPYKTUBHBIM
nuceMoM HITY MDU ot 14 mast 2012 roma Ne 1-23):

Ouenka Kpurepuu onieHku pe3ynbTaToB
10 IUCLIH- o0OyueHus O TUCIUILINHE
TJTMHE

«oTnuyHO»/ | BoicTaBusiercs oOyuaroniemycs, 0OHapy>KUBIIEMY BCECTOPOHHEE, CHCTEMAaTUYECKOE U

«3a4TEHO NIyOOKOE 3HaHWE MaTePUAIOB U3YYCHHOW AUCIUILINHBI, YMEHHUE CBOOOHO BBITIOTHSATH

(oTimuHO)»/ | 3aHaHUs, IPEIyCMOTPEHHBbIE MPOTPaMMOMN, YCBOUBIIWNA OCHOBHYIO M 3HAKOMBIN C J0-

«3a4TEHO» MIOJIHUTEJIBHON JINTEPATypOii, pEKOMEH0BaHHOM paboyeil nporpaMMon AUCLMILIUHBL
MPOSIBUBILIEMY TBOPYECKUE CIIOCOOHOCTU B MOHUMAHUU, U3TI0KEHUU U HCIIOJIb30BAHUH
MaTepHaJIOB M3YYCHHOW TUCIUILIMHBI, 0€3yIPEYHO OTBETUBIIEMY HE TOJIBKO Ha BO-
npockl Omiera, HO M Ha JIOTMOJHUTENIbHBIE BOINPOCHI B paMmKax pabodeil mporpaMmbl
JTUCHUTITMHBI, TPAaBUJILHO BBITIOJHUBIIEMY MpakTH4YecKoe 3aaanue. OLeHKa Mo TUCIH-
IUTMHE BBICTABIIAIOTCS 00YJaroImIeMycsi C Y4ETOM pe3yabTaTOB TEKYIIET0 KOHTPOJIS.
KomnieTeHmun, 3akperiéHHbIE 3a TUCIUIUIMHON, C()OPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBII.

«XOpOII0Y/ BricraBnsiercst o0yuaromemycs, 0OHapyKUBIIEMY MOJHOE 3HAHWE MaTepHalia U3y4eH-

«3a4TEHO HOM TUCHUIUIMHBI, YCIICIIHO BBINOJHAIOIIEMY NPEyCMOTPEHHBIE 3a/1aHHsI, YCBOUBIIE-

(xoporo)»/ My OCHOBHYIO JIUTEPATypy, PEKOMEHJOBAaHHYIO paboueil mporpamMMoil JUCIUTUINHBL,

«3a4TEHO» MOKa3aBUIEMY CUCTEMATUUYECKUN XapakTep 3HAHUM MO JUCUUILUIMHE, OTBETHBIIEMY Ha
BCE BOMPOCHI OWJIETA, MPABWJIHHO BBHIMOJHUBIINNA MPAKTHYECKOE 3aJlaHue, HO JIOIMY-
CTHUBIIHIA TIPU 3TOM HEMPUHIUINHUATbHBIE OMMOKH. OIeHKA MO JUCIUIUTUHE BHICTABIIS-
I0TCSl 00yUaromeMycs ¢ y4€TOM Pe3yIbTaTOB TEKYIIETO KOHTPOJIS.
Komnerenmuu, 3akperui€éHHble 3a AUCHUIUIMHON, cCOPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«ynoBneTBO- | BricTaBmsiercs oOydaromeMmycs, 0OHapy>KUBIIIEMY 3HaHHE MaTepuaia U3y4eHHOH Juc-

pUTETBHOY/ [UTTUHBI B 00beMe, HEOOXO0IMMOM JIsl JaJIbHEHIIeH y4eObl U MPeaCcTOosIIe padoTh

«3a4TEHO 1o Mpogeccru, CIPABISIONIEMYCSI C BBITIOJTHEHHEM 33/aHU, 3HAKOMOMY C OCHOBHOM

(YIOBIETBO- | TUTEpaATypOM, peKOMEHAOBAaHHOW pabovei mporpaMMoi AUCITUTUINHBL, JOMYCTHUBIIEMY

PUTENBHO)»/ | MOTPEIIHOCTh B OTBETE HA TEOPETHUECKHUE BOMPOCHI W/WUIM MPHU BHIMOJHEHUH MPAKTHU-

«3a4TEHO» YECKHMX 3aJaHuil, HO 00JajarIIeMy HEOOXOIUMBIMUA 3HAHUSAMH I UX YCTPAHCHHS
MOJI PYKOBOJCTBOM TIperiojaBaressi, TU00 HEMPaBWIHLHO BBHITOJHHUBIIEMY MpaKTHYe-
CKOE€ 3aJIaHKe, HO TI0 YKa3aHUIO TIPETIOIaBaTes BHITIOJIHUBIIIEMY JIPYTHE MTPAKTHUECKUE
3a/IaHMs U3 TOTO K€ pasziena AUCIUIUIMHBL..
Kommerennum, 3akperi€éHHbie 3a TUCIUTUINHON, CPOPMUPOBAHBI HA YPOBHE — «IIOPO-
TOBBINY.

«HEYJIOBJIE- BricTaBnsercs oOydaromemycs, 0OHaApYKUBIIEMY CEpbe3HbIC MPOOEIbI B 3HAHUIX OC-

TBOPUTENb- HOBHOTO Marepuaja HW3YYEeHHOM JUCHUIUIMHBI, JIONYCTUBIIEMY MPUHIIMIHAIbHBIC

HOY»/ HE 3a- OmMOKHU B BBIMTOJTHEHUH 3aJ]aHUM, HE OTBETUBIIIEMY Ha BCE BOMPOCHI OMIIETAa U JOIOJI-

YTEHO HUTEJIbHBIE BOMPOCHI M HEMPABUIILHO BBITIOJHUBIIEMY MPAKTUYECKOE 3a/laHue (Herpa-
BWJIbHOE BBINIOJTHEHUE TOJIBKO TMPAKTUUECKOTO 3aJlaHus HE SBISIETCS OJAHO3HAYHOU
MPUYMHON /17151 BBICTABJICHUSI OLICHKU «HEYJIOBJIETBOPUTENILHO»). Kak mpaBuio, oleHka
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OneHka
10 JUCLH-
ILTHHE

Kputepuu o1ieHKH pe3ynbTaToB
o0ydeHUs IO TUCITUILTNHE

«HEYJIOBJICTBOPUTEIBHO CTABUTCS CTYIEHTaM, KOTOPbIE HE MOTYT MPOJIOJIKUTh 00y4e-
HHUE 110 00pa3oBaTeabHOM MporpamMme 0e3 AONOTHUTENbHBIX 3aHIATUH 110 COOTBETCTBY-
fomelt qucnuiuinHe. OueHka 1o JUCHUILIMHE BBICTABIISIOTCS 00yUaromeMycs ¢ yuéTom
pE3yJIbTaTOB TEKYLIETO KOHTPOJIA.

Komnerenun Ha ypoBHE «IIOPOTOBBINY, 3aKPEIIEHHBIC 32 TUCIUIIMHON, HE CHOPMHU-
POBAaHBI.

18



Hanpasnenue noocomosxu 09.03.01 « Ungpopmamuxa u evruuciumenbHas mexHuKay

. ( DuAnAn
IIpogpuns «IIpocpammnoe obecneuenue cpeocme 6bl4UCTUMETbHOU MEXHUKU U A8MOMa- M\
MUUPOBAHHBIX CUCTIEM ) [V EY )

PIIJ] 51.B.J[B.01.01 «Mooenu u memooObl UCKYCCMBEHHO20 UHMELLIEKMA»
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUME JUCHUIIJINHBI
YyeOHoe 1 yueOHO-12a00paTOpHOE 000PYyI0BaAHME

VYuebHas ayauTopus Ui IPOBEACHUS 3aHATUN CEMUHAPCKOTO TUIIA, TPYIIIOBBIX M MHIUBUAYAIb-
HBIX KOHCYJIbTALIUH, TEKYILIET0 KOHTPOJISI U IPOMEXYTOUHOM aTTeCTal[ui, OCHAILIEHHAs:

- CIIeUAIM3UPOBAaHHON MeOenblo; JOCKOW ayIWTOPHOMN; JEMOHCTPALlMOHHBIM OOOPYIOBAaHUEM:
MEPCOHAIBHBIM KOMIIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTallMOHAPHBIM) TPOEKTOPOM

YyeOHast ayautopus Ijs JTa0OpaTOPHBIX PabOT, BBHITOIHIEMBIX B KOMIIBIOTEPHOM KJIacce, OCHa-
IICHHAS:

- CIICIMAIM3UPOBAHHON MeOeNbI0; TOCKON ayTUTOPHOMN; MEPCOHAIBHBIMUA KOMITBIOTEpAMU C MO/~
kimoueHueM k cetu "UuatepHet" u noctynom B DUOC dunuana.

Jns caMOCTOSTENIbHOM padoThl 00YYaIOMMXCA MO AWCHMIUIMHE HCIOJIB3YETCS IMOMENICHNE JUIS
CaMOCTOSITENIbHOM paboThl 00Yy4arOIINXCsl, OCHAIIEHHOE:

- CIICIMAIN3UPOBAHHON MeOENbI0; TOCKOH ayANTOPHOI; MEePCOHATBHBIM KOMITBIOTEPAMH C TIOJ-
kimoueHueM K cetu "MaTepHeT" U noctynom B DUOC dunmana.

IIporpammMHoe odecnevyenue

[Ipu npoBeeHNH 1a0OPATOPHBIX PAOOT MPETYyCMAaTPUBACTCS HCIIOIb30BaHUE TIEPCOHATIBHBIX
KOMITIBIOTCPOB, OCHAIICHHBIX H€06XOIII/IMI)IM KOMIIJICKTOM JIMICH3MOHHOI'O ITPOrpaMMHOI0 o0ecIieuyeHusI:
OC, TeKCTOBBII peJaKTOp, MaTEMAaTHYECKHE TTAKETHI.
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8. OBECIIEYEHUME OBPA30OBATEJIBHOI'O TPOLECCA JJIs1 JINLL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3I0POBbSA U THBAJINIOB

B xozxe peanuzanuy JUCHUIUIMHBI UCHOIB3YIOTCS CIEAYIOLIUE JOMOJHUTENbHbIE METO/IBI 00YyUe-
HUS, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M NMPOMEXKYTOYHOH aTTECTallMy O0YYaIOIUXCsl B 3aBUCUMOCTH
OT UX UHJIMBUAYAIBHBIX OCOOCHHOCTEH:

JJIS CJIeTBIX M CJIa00BHSIIIMX:

- JIeKIUHU 0(OPMIISIIOTCSL B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C IIOMOIIbIO KOMIIBIOTEpA
CO CIEUUAIU3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- IUCbMEHHBIE 33J]aHUS BBIIOJHAIOTCS HA KOMIIbIOTEPE CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM
o0ecrie4eHrneM, Uil MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIMBUIYalbHOE paBHOMEpHOE ocBelleHue He Menee 300 IoKc;

- JUTS BBITIOJTHEHUS 3aJaHUS TIPH HEOOXOJMMOCTH MPEIOCTABISCTCS YBEIMUMBAIOIIEE YCTPOHUCTBO;
BO3MOXKHO TaKXe MCIOJIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- MUCHbMEHHBIC 3a7]aHNs O(POPMIIIIOTCS YBETMIEHHBIM IPUPTOM;

- DK3aMEH U 3a4€T MPOBOJATCS B YCTHOW (hopMe WM BBIOJHSIOTCA B MUCbMEHHOW dopMe Ha
KOMIIBIOTEPE.

AJISl TIIYXHX U ¢J1200C/IbIIALIMX:

- JIeKIHA O(OPMIISIOTCS B BUJIE AIIEKTPOHHOTO JJOKYMEHTA;

- IMCbMEHHBIE 3a/1aHUs BHIMIOIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMe;

- DK3aMeH U 3a4€T MPOBOJAATCS B MUCHMEHHOW (hOpME Ha KOMITBIOTEPE; BOSMOXKHO MPOBEICHUE B
(dbopMe TecTUpOBaHUS.

JJIS1 JIML ¢ HAPYIIEeHUSIMU ONIOPHO-ABUIATEJILHOIO annapara:

- TeKIUH 0(hOPMIISIFOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C IIOMOIIbI0 KOMITbIOTEpa
CO CHEeUAIN3UPOBAHHBIM IPOrPAMMHBIM 00€CIIEUEHHEM;

- IUCbMEHHBIE 33/1aHUS BBIOJIHIIOTCS Ha KOMIBIOTEPE CO CHELHUATU3UPOBAHHBIM IPOTrPAMMHBIM
o0OecIieueHuEM;

- HK3aM€H U 3a4€T MPOBOAATCA B YCTHOH (hopMe WM BBINOJHSIOTCA B NMUCBMEHHON (opme Ha
KOMIIBIOTEPE;

- UCTIONb3YyEeTCs clienuanbHas yueOHas ayauropus s aui ¢ JIOB3 — ayn. 106 rmaBHoro yueOHo-
ro kopmyca no aapecy 214013, r. CMoneHck, DHepreTuueckuil np-a, 1.1, 31aHue HepreTH4ecKoro 1uH-
cTUTYTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOIMMOCTH MpeTyCMaTpUBAETCsl YBEIMUEHHE BPEMEHU /ISl TOJITOTOBKU OTBETA.

[Tpouenypa mpoBeneHUsT MPOMEXKYTOYHOM aTTeCTallMM AJisi OOy4YaroUIMXCSl yCTaHaBIMBAETCS C
y4€TOM UX HHAWBUAYaAJIBHBIX Mcuxopuznueckux ocobeHHocTeil. IIpomexyTouHas arTecTanus MOXET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipy mpoBeneHUH TPOLEAYPHI OLEHUBAHMUSA PE3YIbTaTOB OOydYeHHUsS MpeAyCMaTpUBaCTCS
HCIIOJIb30BaHUE TEXHUYECKUX CPEACTB, HEOOXOJUMBIX B CBS3M C WHAMBHIYAJIbHBIMH OCOOEHHOCTSIMHU
oOydarouuxcsi. OTH CpPeACTBa MOTYT OBITh IMPEJOCTABIEHBl (HINAIOM, MM MOTYT HCIIOJIB30BaThCS
COOCTBEHHbIE TEXHUYECKHE CPEJICTBA.

[TpoBeneHune mpoueaypbl OLIEHUBAHHUS PE3yIbTaToOB OOY4EHHUsS JOIMYCKAeTCs C HCIOIb30BAHHUEM
JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUH.

ObecneunBaeTcs 10CTYN K MH(POPMALMOHHBIM M OubdJauorpaguyeckum pecypcam B cetu M-
TepPHeT JJIs KaXJ10ro odydaromierocs B popmax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3]I0pPOBbS U BOC-
npUATHS UH)OpMALIUHU:

JJIA CJIeNbIX U CJIa00BUASIIIIAX:

- B ICYaTHOHN (pOopMe yBETUUEHHBIM HIPHUPTOM;
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- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.

A TJIYXHX U CJIa00CTbIIIAIIHX:

- B Ie4aTHOH opMme;

- B (hopMe IJIEKTPOHHOTO JOKYMEHTA.

JJIs1 00yYAIOIIMXCS ¢ HAPYLIEHUSIMU ONIOPHO-/IBUTaTeJILHOTO annapara:
- B meyaTtHo# opme;

- B (hOopMe IIEKTPOHHOTO JJOKYMEHTA;

- B popme ayaunodaiina.

9. YYEBHO-METOJUYECKOE U UHOPOPMALIMOHHOE OBECHEYEHUE
JUCHUIINHBI

OcHoBHas JiMTEepaTypa.

1. Xaiixun C. Heiiponnsle cetu. [lonnsiii kype. — M.: Bunbsamc, 2006. — 1104 c.

2. IbsixonoB B.I1., A6pamenkosa 1.B., Kpyrnos B.B.. MATLAB c nakeramu pacmmpenuii.— M:
Homumxk, 2001.

3. PyrkoBckas ., [Tununcekuit M., Pytkoscekuii JI. Heliponnble cetu, TeHeTHYECKHE aITOPUTMbI
u HeueTkue cuctemsl. — M. ['opsiuast nunus — Tenexkom, 2012. — 383 c.

JlonoIHUTeILHAS JTUTepaTypa.

1. Kpyrnos B.B., lniu M.U., 'onynos P.}O. HeuéTkas j1oruka u MCKycCTBEHHbIE HEHPOHHBIE CE-
1. — M.: ®uzmaraur, 2001.

2. Komammnckuii B. U., CmupnoB JI[.A. HelipoHHble ceTH U X MPUMEHEHUE B CHCTEMax
ynpasieHus U cBsa3u. — M.: ['opsgast nunus — Tenekowm, 2002.

CnHcok aBTOPCKMX MeTOAMYECKHX Pa3padoToK.

1. Kpyrnos B.B., bopucos B.B. UckyccTBeHHbIE HElipOHHBIE ceTH. Teopus U MpaKTUKa. 2-€ U3/,
crepeorunt. — M. ['opsiuast munus — Tenexkom, 2001. — 312 c.
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