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1. HEJIA 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

Ileab ocBOEHMS AMCLUUMIUIMHBL MOArOTOBKA OOYYaroIIMXCs K HayYHO-HCCIEI0BAaTEIbCKOM, Mpo-
eKTHOH JeATeNbHOCTU N0 HampasieHuto noarotoBku 09.03.01 «MudopmaTika ¥ BHIYUCIUTENbHAS TEX-
HUKa» MOCPEACTBOM oOecreyeHus 3TanoB (GopMHUpOBaHUsA KoMieTeHuul, npeaycmorpeHHsix OI'OC, B
4acTH MIPECTAaBICHHBIX HUXKE 3HAHUM, YMEHUM U HABBIKOB.

3agaum: u3yyeHue MOHATUHHOIO annapara JUCLUIUIMHBL, OCHOBHBIX TEOPETUYECKHUX MOJIOKEHHI
1 METOJI0B, IPUBUTHE HABBIKOB IPUMEHEHHUS TEOPETUUECKUX 3HAHUH JJISl pELIEHUS IPAKTUUECKUX 3a/1ay.

2. MECTO JUCHIMIIJIMHBI B CTPYKTYPE OII BO

Hucunnnuza HckyccTBEeHHbIE HEHPOHHBIE CETU  OTHOcUTCA K yactu B nukia b1 k Bapua-
TUBHOMW MO BBIOOPY 00pa30BaTEIbHOM MpOrpaMMbl NOArOTOBKU OakanaBpoB o nporpamme «IIporpamm-
HOE O0ecreyeHne CpPEeACTB BBIUMCIMTEIbHON TEXHUKU M aBTOMATU3UPOBAHHBIX CUCTEM» HalpaBICHUS
«MH(popmaTKa U BEIYMCIUTEIbHASI TEXHUKA.

Jnis m3ydeHus: MaHHOW AMCUUIUIMHBI HEOOXOAWMBI 3HAHWS, YMEHHsSI M HaBBIKH, (GopMupyembie
MPEAIIECTBYIOIUMHI AUCLUIUIMHAMMU:

b1.B.12 «OcHOBBI TEOpUU YIIPABICHUSY;
b1.B.JIB.03.01 «MeTtoapl aHanu3a JaHHBIX),
b1.B./IB.03.02 «IIpuxnannasi CTaTUCTHKAY;

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

b1.B.10 «MogenupoBanue».

[Tepedyenp mocienyromuUX AUCLHUIUIMH, IS KOTOPBIX HEOOXOIAMMBI 3HAHMS, YMEHHUS M HaBBIKH,
(dbopMupyeMble TaHHOW JUCIUILIUNHOMN:

b1.B.JIB.01.02 «OCHOBBI HEUETKOI'0O JIOTHYCCKOTO BHIBOIAY;

b1.B.JIB.04.01 «TpaHcasTopsl IPOrpaMMHBIX SI3bIKOBY;

b1.B./1B.04.02 «Teopust popmanbHbIX IpaMMaTUHKY;

b2.B.03(H) «HayuHo-uccnenoBarenbckas padboTa;

b2.B.04(I1n) «IIpeaaumniaoMHas IpakTHKa;

b3.01 «IToaroToBka k 3aIMTe U 3aIUTa BHITYCKHOW KBATU(UKAIIMOHHON PaOOTHD».

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI
OcBoeHue JUCHUIUIMHBI HalpaBieHO Ha (OpMUPOBAHHE HJIEMEHTOB CIEIYIOIUX KOMIIETEHIIMNA B
cootBeTcTBUM ¢ ®I'OC BO u OIl BO no nannomy Hanpasienuto noarotoku 09.03.01 «Mudopmartuka

W BBIYMCIIUTCIAbHAA TCXHUKA»:

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUs MO JUCHHUIJIMHE (MOAYJII0), COOTHECEHHBIX
¢ HHIMKATOPAMH JIOCTHKEHUSI KOMIIeTeH M

Komnerenuus NuaukaTopsl 10CTH- Pe3yabTaTsl 00yueHus
JKEHHUSI KOMIIETeHI M

[TK-2. CniocobeH Bna- [K-2 3Haer: OCHOBHBIE METO/IbI Hay4YHO-
JIeTh KyJIbTypOU Hay4- MCCIIEI0BATEIbCKOM IeATeTHOCTH;

HOTO UCCJIEIOBAHUS B VYMeer: BbIIENATh U CUCTEMATU3UPOBATh OCHOB-
o0JacTu Hay4HOIl crie- HbIE UJIEU B Hay4YHBIX TEKCTaX, OLICHUBATh IMOCTY-
HAAJTBHOCTH, B TOM MAaoNyr WHOOPMAINIO, HE3aBUCUMO OT HUCTOY-
YHUCJIE UCTIOJIb30BaHUEM HUKa, Hu30eraTb aBTOMATHYECKOTO MPUMEHEHHUS
HOBeHIuUX nHPOpMa- CTaHJAPTHBIX GOPMYI IPU PEUICHUH 3a/1a4;
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IAOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH

Bnagneer: naBbikamu cOopa, aHanu3a uHpopma-
I[UU TI0 UCCIICIOBAHHIO, HABBIKAMHU BEIOOPA METO-
JIOB pEIICHHUS 3a/1a4 UCCIIEI0BaHUS.
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4. CTPYKTYPA U COAEP)KAHUE JUCIIUIIJIMHBbI

CTpyKTypa AMCUMIIMHBI:
Ckonuposamu u3 yuebHo2o niana no coomsemcmsyroweu OI1:

CMOJIEHCKUIA

DUITNA

AxaneMHYecKHX YaC0B
A .
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OBO3HAYEHMUSI:

Buabl npoMexyTO4YHON aTTecTAMU (BUIABI KOHTPOJIA):
OK3 - DK3aMEH;

3a0 - 3a4eT ¢ OILCHKOM;

3a — 3a4eT;

Buasbi pador:

KonTakT. — koHTakTHas paboTa 00yJaromuXCcs C MPEnoaBaTeNeM;
JIek. — IEKITMOHHBIC 3aHITHUS;

Jla6.— maGopaTtopHbie pabOTHI;

[Ip. — mpakTUUECKHE 3aHATHUSA;

KPII — xypcoBast paboTta (KypcoBoil MpoeKT);

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

CP — camocTosTenbHas paboTa CTYI€HTOB;

3.6.— 00bEM JUCIUILINHBI B 3aYCTHBIX CIHHUIIAX.
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CMOJIEHCKUA

DUITNAT

Conepmanne AUCHUIIJINHBI

Ne

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

1

JIEKLIMOHHBIE 3aHATHS B OCEHHEM cemecTpe 17 mT. no 2 yaca:

1.1.  Obnacmu npumeneHus UCKYCCMBEHHBIX HEUPOHHBIX cemell. buonozuueckuil HelipoH.
Cmpykmypa u c80ticmea UcKyccmeeHHo20 HeuUpoHda.

1.2.  Pa3nosuoHocmu ucKyccmeeHHvlx Heuporos. Knaccugurayus uckyccmeenHvlX HeupOoHHbIX
cemeti U UX C8OUCMSEA.

1.3.  Teopema Konmocoposa—ApHonvoa. Paboma Xexm-Hunvcena. Cnedcmsus uz meopemol
Konmozoposa—ApHnonvoa—Xexm-Hunvcena.

1.4.  Ilocmanoeka u 803M04CHbIE NYMU peulenus 3a0ayu 00Y4eHUss UCKYCCMBEHHBIX HelPOH-
HbIX cemell. 00yYeHue ¢ yuumenem, aieopumm 0OpamuHo20 pacnpocmpanerus ouuoKu, odyyeHue
be3 yuumens.

1.5.  Hacmpoiixa yucna HelpoH08 8 CKpbIMbIX CNOAX MHO2OCIOUHbBIX HEUPOHHBIX cemell 8 NPo-
yecce oOyuenus. Aneopummol COKpaujeHus..

1.6.  KoncmpykmueHvle aneopummol.

1.7.  Ilepcenmpon. Mnozocnounvwiii nepcenmpon. Hetiponnvle cemu paouanvhwvix 6a3ucHvlx
@yHxyuil. Beposmnocmuas netiponnas cems. O6006WeHHO-pecpecCUOHHAs HeUPOHHAS Cemb.

1.8.  Hetiponnvie cemu Koxonena.

1.9.  Hetiponusie cemu 6cmpeyno2o pacnpocmpanernus. Hetiponnvie cemu Xongunoa.
Hetiponnvie cemu Xommunea.

1.10. [eynanpasnennas accoyuamusnas namams. Kackaousie uckyccmeentvle HelpoHHble Cce-
mu.

1.11. Cemu adanmusHoii pe30HaHCHOU meopuu (HasHavyenue, onucanue, cCmpykmypa, ooyye-
HUe, npuMeHeHue).

1.12.  KoenumpoH u HeoKoSHUMPOH (Ha3HaueHuUe, OnUcanue, Cmpykmypa, ooydenue, npumeHe-
Hue).

1.13.  Ilpeocmaenenue 3a0auu 6 Hetipocemegom no2uveckom oasuce. Ilpumenenue MHC ons
MOOenUPOBaAHUs: CMAMUYECKUX 00BEeKMOo8, K1accuurayuu, annpoxcumayuu OyuKyuil, kiacme-
puzayuu, 8peMeHHbIX ps008, TUHEHbIX OUHAMUYECKUX 00BEeKMO8.

1.14. Obwue ceedenus 0 COBPEMEHHBIX NPOSPAMMHBIX CPEOCMEAX U CUCEMAX MOOEUPOBAHUSL
UCKYCCMBEHHBIX HEeUPOHHBIX cemell.

1.15. Xapaxmepucmuxu co8pemeHHbIX NPOSPAMMHBIX CPEOCME U CUCTEM MOOeNUPOBAHUSL UC-
KYCCMBEHHbIX HeUPOHHbIX cemell.

1.16. Obwue ceedenus u xapaxmepucmuxu nakema Neural Networks Toolbox cucmemwi
MATLAB. [Ipumepol ucnonvzosanus nakema Neural Networks Toolbox npu pewenuu 3aoau:
Kaaccugurayuu, annpoxcumayuy yHKyutl, npocHO3UPOSAnUs 3HAYEHUl npoyecca, asmomamu-
4ecK020 8blOeNeHUs YeHMPO8 KACNEPOS.

1.17.  Hcnonvzosanue cpeovt Simulink 0ns nocmpoenus u usyanuzayuu UCKyCCmMeEeHHbIX
HeUPOHHBIX Cemell.

nabopaTopHbie pabOThI B OCEHHEM ceMmecTpe 4 mT. 1o 4 Jaca:

2.1. Ocnogvl npocpammupogarnus 6 cucmeme MATLAB. I pagpuueckasn susyanuzayus Gbl4ucieHuil
6 cucmeme MATLAB.

2. 2. Paspabomxa mooenetl nelpona 6 cucmeme MATLAB.

2.3. Aneopumm obpamuo2o pacnpocmpaneHus OuuOKu.

2.4. IIpoyedypel hacmpouKu u adanmayuu napamempos nepcenmponHHbIX HeUpPOHHbIX cemell.
Annpoxcumayus hyHKyuil ¢ UCNONb308AHUEM UCKYCCIMBEHHBIX HEUPOHHBIX Cemell.

IPAKTUYECKHE 3aHATHA § IIT. 10 2 yaca:
3.1. I[lepcenmponvl u 00HOCIOUHbBLE NEPCENMPOHHBLE HEUPOHHbIE CeMmu.
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3.2. Teopema Koamoeoposa—Apnonvoa. Paboma Xexm-Hunvcena

3.3. Hccredosanue paduanvhvix OA3UCHbIX cemell.

3.4. Koenumpon u nHeokoeHumpoH (HazuaueHue, Onucanue, Cmpykmypa, ooyuenue, npumeHerue)
3.4. [leynanpasnennasn accoyuamusnas namams. Kackaouvie uckyccmeenHuvle HelpoHHble cemu.
3.5. Uccneoosanue camoopeanusyrouuxcs kapm Koxouena.

3.6. Knaccugukayus ¢ ucnonv3zosanuem UCKyCCmeeHHbIX HelPOHHLIX cemel.

3.7. Obwue ceedeHus 0 COBPEMEHHBIX NPOSPAMMHBIX CPEOCEAX U CUCTEMAX MOOETUPOBAHUS
UCK)YCCNBEHHBIX HEUPOHHBIX Cemell.

3.8. Cpeoa Simulink ons nocmpoenus u suzyanuzayuu UCKYCCMEEeHHbIX HEUPOHHBIX cemell.

4 | PacuetHO-rpaduueckas padbora:

«Pa3paboTka 1 aHaJIM3 JaHHBIX COIMOJIOTMYECKOT0 OIPOCca Ha OCHOBE HCKYCCTBEHHOM
HEHPOHHOU ceTH (MHOTOCIIOHHOTO MEPCENTPOHA))

5 CamocrosTenpHas paboTa CTyIEHTOB:

4.1. N3yueHue MaTepuaioB JEKIIHii;

4.2. [loaroToBKa K 3amuTe J1ad0opaTopHbIX padoT;

4.3. [logroroBka k tecty 1o teme Nel;

4.4. BeimonHeHue pacueTHO-Tpaduueckor paboThI;

4.5. IloaroroBka K 3K3aMeHy MO AUCIHUILTHHE (OIICHOYHBIE MaTepUaIbl IPUBEJCHBI B pa3zaene 6
Hacrosmeit PITJ]).

Tekymuii KOHTPO/Ib: YCTHBIM OIIPOC HAa KAXKAOW JICKLMHU 10 MaTepuaiaM Ipeablaylien Mmaphl, 3amura
J1a00paTOPHBIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Tabnuia - O6pazoBaTenbHbIE TEXHOIOTUH, UCTIOIB3yEeMbIE MPU PeaTu3allii Pa3InYHbIX BUAOB yUeOHOU
3aHATHN 0 JTUCITUTIINHE

Neo | Bunsl yueOHBIX 3aHATHI OO6pa3oBarenbHbIE TEXHOIOTUN

n/m

1 Jlexiuu Knaccuueckas (TpaguiimonHas, nHGOpMaIMOHHAs )
JICKIO U

2 JlaGopaTtopHnast pabota TexHomorust BRIMOTHEHUS J1a00PaTOPHBIX 3a1aHUI HH-
TUBUIYaTbHO

Jonyck k nabopaTopHoii padote

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

3 CamocTosTenbHas paborta HNupopMalinoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH
cTyneHToB (BHeaynuTopHas) | (moctyn k DUOC ¢unmana, k ObC dpunuana, goctyn k
MH(OPMaLIMOHHO-METOJUYECKHM MaTepHaiaM 1o Juc-

[UTITAHE)
4 Kontponb (mpomexxyrounasi | TeXHOJOTHS MMCbMEHHOTO KOHTPOJIS, B TOM YHCIIC Te-
aTTeCTalus: IK3aMeH) CTHpPOBaHUE
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h.

6. OIEHOYHBIE MATEPHAJIBI JI/Is1 TEKYIIETO KOHTPOJIS K
MPOMEKYTOUYHOM ATTECTALIUU — JIJISI OEHKU KAUECTBA OCBOEHMSI
JTUCHUIINHBI

K npomexxyTo4yHOM aTTecTaluu CTYJEHTOB MO JUCIUIUIMHE MOTYT MPUBJIEKATHCS MPEIACTABUTENIN
paboToaaTeeid, MpenoaaBaTelId MOCISAYIOMNUX AUCIUIUIMH, 3aBeAYoNIHe Kadeapamu.

OrneHka KayecTBa OCBOCHUS JAUCIHUIUIMHBI BKIIIOYAET KaK TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH, TaK
Y TIPOMEKYTOYHYIO aTTECTAIIUIO.
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OH€HO‘IHBI€ Cpe€acCTBa TEKYIIETO KOHTPOJIA YCIICBAEMOCTHU:
Tunosble TecThbl 0 TeMe Nel AJIA IPOBEPKU 3HAHUHA CTYACHTOB:

Ne

o/ Bomnpoc BapuanTsl oTBeTa
1. |Tlo kakum npuHOUIAM CTPO- |B coOTBeTCTBMM C NMpHHIMIIAMH OpraHU3AlMKM U (PYHKIHMOHHPOBAHMS OHO-
ATCSI UCKYCCTBEHHBIE HEHPOH- |JIOTHUECKUX HEHPOHHBIX ceTel
HBIE CeTH? [o npuHIMNIaM ¥ IpaBHIIaM MaTEeMaTHYECKOH JIOTHKH
B cooTBeTcTBMM NPHHIMIIAMH UCKYCCTBEHHOT'O MHTEIUICKTa U TEOPUH IIPH-
HSTHSI pEeIICHUN
Ha ocHOBe MpHWHIMIIOB MMHUTAIIIOHHOTO MOJCIHUPOBAHUS CIOKHBIX CHCTEM
1 TIPOIIECCOB
2. |KTo 1 Korza mpe oK Y. Makxkanox (W. McCulloch) u V. ITutrc (W. Pitts) B 1943 r.
TIEPBYIO MOJIENb Helipona? . Xe66 (D. Hebb) B 1949 .
®. PozenOnart (F. Rosenblatt) B 1957 r.
J. Xpro6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 1.
3. |Kt0 u korna Brepsrie pea- | Y. Makkanox (W. McCulloch) u V. ITurte (W. Pitts) B 1943 .
T0XwWI1 paBuia o0ydenus uc- | 1. Xe66 (D. Hebb) B 1949 1.
KYCCTBEHHOH HEHpoHHOM ce- | D. Posenbaart (F. Rosenblatt) B 1957 .
T™H? J. Xero6en (D. Hubel) u T. Buszens (T. Wiesel) B 1959 1.
4. |Kto u xorna pa3zpaboran Y. Makxkaiox (W. McCulloch) u V. ITutrc (W. Pitts) B 1943 r.
TIPUHIIAITE] OPTaHU3aIUH U . Xe66 (D. Hebb) B 1949 .
¢dynkuuonupoBanus nepeen- |®. Pozenbnart (F. Rosenblatt) B 1957 r.
TPOHOB? J. Xpro6en (D. Hubel) u T. Buszens (T. Wiesel) B 1959 1.
5. |Kt0 u korna pa3paboran kor- |Y. Makkanox (W. McCulloch) u V. ITurrc (W. Pitts) B 1943 r.
HUTPOH? J1. Xe66 (D. Hebb) B 1949 r.
®. PozenOnart (F. Rosenblatt) B 1957 r.
K. ®ykymmma (K. Fukushima) B 1975 r.
6. |Kt0 1 Kora mpemioxKmt J. Xe66 (D. Hebb) B 1949 .
HelipocereBble Mojeny, 00y- |®. Posenbnart (F. Rosenblatt) B 1957 r.
yaroleiics 0e3 yuurens Ha T. Koxonen (T. Kohonen) B 1982 1.
OCHOBE CaMOOpraHu3aluu? K. ®ykymmuma (K. Fukushima) B 1975 r.
7. |Kto u korna co3man agantus- |®D. Pozenodnart (F. Rosenblatt) B 1957 1.
Hy10 pe3oHancHyro Teopuio U |T. KoxonreH (T. Kohonen) B 1982 r.
MOJIeIU HeUpOHHBIX ceTed Ha |C. I'poccbepr (S. Grossberg) B 1987 1.
€€ 0CHOBe? JI. Xe66 (D. Hebb) B 1949 1.
8. |Kakumu cBoiicTBamMu 0671a/1a- | 00y4eHHE HA OCHOBE IPHUMEPOB;
0T HCKYCCTBCHHBIC HEHPOH- (e p3BlieueHHE 3HAYMMON MHPOPMALMK W 3aKOHOMEPHOCTEH M3 M30BITOY-
HBIE CETH? HBIX U 3alIyMJIEHHBIX JaHHBIX;
e 0000IIeHHE TPEIBIAYIIETO OMbITA;
® aJIaNTUBHOCTh K M3MEHEHHIO YCIOBHH ()yHKIIMOHUPOBAHUSI
e 00ydeHHe Ha OCHOBE MPEIEACHTOB (IPUMEPOB);
® [IPOCTOTA JIMHTBUCTUYECKON MHTEPIPETAlnU CTPYKTYpBl CETH M 3Hade-
HUI CUHAIITHYECKUX BECOB HEMPOHOB CETH;
e 3BJICUCHME 3HAYMMOW MH(OpMALMK M 3aKOHOMEPHOCTEH M3 W30BITOY-
HBIX W 3allyMJICHHBIX JJAHHBIX;
e ObICTpast CXOAUMOCTH IIPH PEHICHUN ONTHMH3ALUOHHBIX 3a]1ay;
e MaJoe YHCJIO IIMKJIOB U JUINTEIbHOCTH BPEMEHU 00yUeHHUs
® HEKPUTHYHOCTB K BHIY I1apaMeTpOB;
e 00001IeHNE TIPEBIAYILIETO OIIBITA;
e U3BJICUCHHE 3HAYMMOW MH(OpMaNNM M 3aKOHOMEPHOCTEH M3 M30BITOY-
HBIX U 3aLIyMJICHHBIX JaHHbIX;
® [IPOCTOTA MPEJCTABICHHS IKCIIEPTHBIX 3HAHUIA;
® JIOrM4ecKasi MpO3pavyHOCTb CTPYKTYPbl HEMPOHHOM cEeTU
® HEKPUTHUYHOCTH K BHIY ITapaMeTPOB; 0000MICHNE IPEABIIYIIETO OTbITA;
e U3BJICUYCHHE 3HAYMMON MH(MOPMAINH W 3aKOHOMEPHOCTEH M3 M30BITOY-
HBIX M 3alTyMJICHHBIX JaHHBIX;
13?1 Bomnpoc BapuaHThI 0TBeTa
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® [IPOCTOTA NPCACTABICHUA IKCIICPTHBIX 3HaHPII>i;
® HCEBO3MOXHOCTH MCIIOJIb30BAHUS B pE€AJIbHOM Macirabe BpEMCHHA

Korna ucnons3oBanue uckyc-
CTBEHHOW HEPOHHOU CETH
SBIISICTCS TeNIECO00pa3HbIM?

OTCYTCTBYET aJITOPUTM PELICHUs 3a/a4d WJIM HEM3BECTECH NPUHIMI ee
peLIeHus], HO UIMEIOTCS SKCIIEpUMEHTAIbHBIC TAaHHBIC €€ PEeIICHUS;
3aada XapakTepusyeTcs OoIpImMu 00beMaMu HH()OPMAITHH;

e [aHHbIC HEIOJIHEI, 3alIyMIICHBI, N30BITOYHBI MJIH IPOTHBOPEYHUBEI

® OTCYTCTBYET alTOPHTM PELICHHS 3a/addl WM HEW3BECTCH INPUHINI €€
pEILICHUS, U HET SKCIIEPUMEHTAIBHBIX JAHHBIX €€ PELICHHS;

e 33/1a9a XapaKTEePHU3yeTCs] HE3HAYUTEIFHBIMA 00bEeMaMH HH(POPMAIIHH;

e JaHHBIC HEMOJHBI, 3alTyMJICHBI, H30BITOYHbI WJIN IPOTHBOPCUUBHI

e 3ajada xapakTepusyercs OONbIIMMU 00beMaMu HHPOPMAIINH;

e HEO0OXOIUMO OCYIIECTBUTDH JIMHIBUCTHYECKYIO MHTEPIIPETALUIO CTPYK-
TYPHBI CCTU U 3HAYCHUN CMHANITUUYECKUX BECOB HeﬁpOHOB CCTH,

® JIaHHBbIC HCIIOJHBI, 3alllyMJICHBI, I/I36I>ITO‘-IHI)I HJIK IPOTUBOPCHYUBBI

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

e TpebyeTcs OOBSCHUTH PE3yJIbTaThl (PYHKIMOHUPOBAHHS U MOJEIHPOBa-
HUS,

e HEoOXOIMMO OCYIIECTBHTH IKCIEpTHOE (hopMupoBaHKe 0a3bl 3HAHUH

10.

B gueMm 3akimrogaercs 3aJa4da
KHaCTepI/ISaHI/II/I?

3anaqa KiacTepu3anuu COCTOUT B YKa3aHWW TPUHAAIICIKHOCTU BXOAHOTO
06p8.38., OpeACTaBICHHOIO BCKTOPOM IMPHU3HAKOB, OAHOMY HJIM HECKOJIbKUM
IpCABAPUTCIIBHO OIIPCACIICHHBIM KJIaCCaM.

[Ipu pemennn 3ama4n KJIaCTEpU3AMN OTCYTCTBYET 00ydaromasi BEIOOPKa C
METKaMH KiaccoB. PemeHne 3a1aun KiacTepu3anuyl OCHOBAHO HA YCTAHOB-
JICHUH 0710011 00pa30B M pa3MENIeHNH OJM3KUX 00pa30oB B OJIMH KIIACTEP.

3amavei KIacTepU3alny SBISETCS HAXOKICHHUE PEIICHHUs, KOTOPOE YIOBIIe-
TBOPACT CUCTCMEC OFpaHI/I‘IeHI/Iﬁ 1 MaKCUMU3UPYET WU MUHUMHU3IUPYCT LC-
JIEBYIO (DYHKIIHIO.

3anaveil KiacTepU3allMK SBISAETCA PAacdeT TaKOro BXOIHOTO BO3JEHCTBUS,
IIPY KOTOPOM CUCTEMA CJIEIYET IO KEJIAEMOM TPACKTOPUH, JUKTYEMOM 3Ta-
JIOHHOU MOJIENBIO.

11.

B uem 3akmrouaeTcs 3agada
anmpoKCUMAaIuu?

3ajaua anmpoKCUMAIMM COCTOWT B YKa3aHWM MPUHAJJICKHOCTH BXOJIHOTO
o0pa3a, MpeaCTaBICHHOTO BEKTOPOM NPU3HAKOB, OJHOMY MM HECKOIBKHM
IpeABAPUTEIHHO OIPEIeICHHBIM KJIACCaM.

[Ipu pemennn 3a1a4u annmpoKCUMaIliK OTCYTCTBYET 00ydJaroIas BeIOOpKa ¢
METKaMH KJlaccoB. PelieHune 3a/1auu anmnpoKCHManii OCHOBAHO HAa YCTAHOB-
JICHUH 10/1001s1 00pa30B U pa3MelIeHUH OJIU3KUX 00pa3oB B OJIMH KJIACC arl-
MIPOKCUMAIIHH.

3ajgaduell anNMpOKCHMAIMM SIBIISETCS HAXOXJCHHWE DEIICHHs, KOTOpPOe YIO-
BJIETBOPSIET CHCTEME OIPaHHUYCHHH W MaKCHUMH3UPYET WIM MUHUMHU3HPYET
LIeNeBYI0 (PYHKIHIO.

[TycTs MMeeTcst oOyuaromas BHIOOpKa, KOTOpast TEHEPUPYETCs] HEM3BECTHOM
¢yHKIpel. 3a1aya annpoKCHMalUd COCTOMT B HAaXOXJCHWH OLEHKH 3TOU
¢$yHKIHN.

12.

W3 xakux 3J€MEHTOB COCTOUT
(hopManbHBIN HEUPOH?

W3 yMHOXHTENIEH, CyMMaTOpa ¥ HeMMHEHHOT0 mpeo0pa3oBaTes

W3 wHTETpaTOpa, IMHEWHOTO Mpeobpa3oBarelisi i HOPMAITH3aTopa

W3 cymMMaTOpOB, YMHOXHTENS U HETHHEHHBIX ITpeobpa3oBaTeeit

M3 cymMmmMaTOpOB, YMHOXUTEIS U JETUTEIS

13.

B kakoii nocnegoBaTebHOCTH
oCymIecTBIIsETCS (VyHKIIMOHH-
poBaHue HelpoHa?

Bo-mepBBIX, YMHOXKEHHE CHTHAJIOB HAa BXOJaX HEHpOHa Ha BECOBBIE KOA(-
(UIMEHTH; BO-BTOPBIX, CYMMHPOBAaHHE IOJIYYCHHBIX Ppe3yJIbTaTOB;
TPETHhHX, HEJIMHEIHOE MpeoOpa3oBaHue

B-

Bo-nepBbIX, CYMMHUPOBAaHHUE CUIHAJIOB Ha BXOJaX HEHpPOHA; BO-BTOPBIX, UX
HOpMAaJIM3aI¥sl; B-TPEThHUX, HEIMHEHHOE Mpeodpa3oBaHme

Bo-nepBbix, HOpManu3alysl CUTHAJIOB Ha BXOAAX HEHPOHA; BO-BTOPBIX, UX
CYMMHUpOBaHHE; B-TPEThbHX, HEIMHEHHOE IpeoOpa3oBaHue

n/n

Bonpoc

BapuaHnTbl oTBeTa

Bo—nemex, YMHOKCHHUEC CUTHAJIOB Ha BXOJaX HeﬁpOHa Ha BCCOBEIC KO3(1)-
(bHIlI/IGHTI)I; BO-BTOPbIX, HEJIMHEHHOE npeo6pa30BaHHe TNOJIYUCHHBIX PE3YJib-
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TaTOB; B-TPCTHUX, UX CYMMUPOBAHUE

14.|Ha3oBute HecymecTBytonyto |HomuHanbHas
(hyHKIHIO akTUBANMK HewipoHa| CUurmMongaipHas
PanunanpHO-0a3ucHas
KsagpaTuunas
15.|Kakue cBoiicTBa CUTMOU/IANb- (@ [POCTOE BHIPAXKCHUE ATIS IPOU3BOIHOI;
HO# (DYHKIMHU NIPUBENM K €€ o  nudepeHImpyeMoCcTh Ha Beeil 0cH abCeIicc;
HIMPOKOMY PaclpOCTPAHCHHUIO |e  ycuneHne cIabbIX CHTHAJIOB JIy4lle, YeM OOJBLINX, W NMPEIOTBpaICHUE
B KQYeCTBE aKTUBAIMOHHOM HACBIIIEHNS OT OOIBIINX CUTHAIOB
q’vaKHHH AT MOzieNeH e BO3MOKHOCTH HCIIOJIb30BAHHS TOJBKO OO A IOJOKUTEBHBIX, JTH00
HCHPOHOB? JUISl OTPULATEbHBIX 3HAYEHUI BXOJHBIX CUTHAIIOB;
® OIMHAKOBOC YCHWJICHHE MaJbIX M OONBINNX 3HAUYCHUIH BXOJHBIX CHTHA-
JIOB;
® TPOCTOE BEIpAKEHHUE [UIS €€ MPOU3BOIHON;
e o0ecreyeHrE XOPOIINX alNTeOpandecKuX CBOMCTB pealn3yeMoro Helu-
HEWHOro npeoOpa3oBaHus;
® OTCYTCTBUC OTPAaHHUYCHHUI 00JACTU 3HAUCHHIA;
® TPEJOTBPAIICHUC HACBIIICHHUS OT OOJIBIINX CUTHAJIOB
® OTCYTCTBHC OTPAaHHUYCHHUI 00JACTU 3HAUCHHIA,
e nuddepeHpyeMOCTh Ha Bcel ocu abCIucc;
® MPOCTOTA MHTETPUPOBAHUS
16.|Kaxas 13 akTUBAIIMOHHBIX JIunelinas
(hyHKUMH HelipoHa mpuHUMAaeT | CUrMouJaIbHAas
OJIHO W3 JIBYX aJNbTEPHATUB-  |3HaKkoBas (CUTHATYpHAas)
HBIX 3HAYCHUA? PamuaneHO-6a3ucHas
17.|Kakas 13 akTUBAIIMOHHBIX JIunelinas
(hyHKIMH HelipoHa He nMeeT |CurmouganbHast
OTrpaHMYEHUHA B 001aCTH 3HA- |3HakoBas (CUTHATYpHAs)
4eHUi? PaguaneHO-0a3ucHas
18.|Kakue TuIbl HEHPOHOB B C-  |® BXOJHBIC HEWPOHBI; MPOMEKYTOUHBIE HEHPOHBI;, BBIXOIHbIE HEHPOHDI
KyCCTBEHHOI HCHPOHHO CCTH |e cHHANTHYECKME HEHPOHBI; COMATHYECKHE HEHPOHBI, JEHIPHTHEIE
MOJKHO BBIJICITUTH B 3aBHUCH- HEMPOHBI
MOCTH OT BBILIOIHACMBIX UMH o Hopmai30BaHHbIC HEHPOHBI; AKTHBALMOHHBIC HEHPOHBI; HEAKTHBAIIU-
dymKuuii? OHHBIE HEMPOHBI
e BO030yXIaroImue HEWPOHBI; TOPMO3SIINE HEHPOHBI, HEWTpaIbHEBIE
HEHUPOHBI
19.|Kakne oCHOBHEIE THITBI HC- ® MHOTOCJOIHBIC; TOTHOCBA3HEIE; CIIa0OCBI3HBIC
KYCCTBEHHBIX HEHPOHHBIX Ce- |eo OJIHOCJIOMHBIE; ABYCIOWHBIE; MHOIOCJIOWHBIE
Teil MOXXHO BBIJICTIUTh TOUKH |4 1OCJIe10BaTe/bHbIE; APAJUIENBHBIE; TI0CIIEI0BATEbHO-TIApAILIEIbHbIE
3peHIA MX TONONOrHH? ® CHHXPOHHBIC; ACHHXPOHHBIC,; KOMOMHUPOBAHHEIC
20.|B xakux HEHPOHHBIX CETIX B nmosmHOCBSA3HBIX
KaXXIbli HEHMPOH nepeaaer B MHOrOCI0MHBIX
CBOM BBIXOJIHOM CUTHAI B cioucThIx
OCTaJIbHBIM HeﬁpOHaM cetn? B Cﬂa60CBﬂ3aHHBIX
21.|Ha xaKkue THIIbI JENATCSA MHO- |® MOHOTOHHBIE; CETH 0€3 00paTHBIX CBA3EH;
TOCJIOMHBIE HEHPOHHBIE CETH? CEeTH C OOpPATHBIMH CBSI3IMU
® MOHOTOHHBIC, HCMOHOTOHHBIC; CMCIIAHHEIC
e cnaboCBsI3aHHBIE; CHIILHOCBSI3aHHBIC; KOMOWHUPOBAaHHBIC
® CJIIOWCTHIC; YACTHYHO-CIONCTHIE; HECIOUCTHIC
22.|Kakue cymiecTBytoT pa3Ho- ® CJIOMCTO-IUKIINYECKHUE,
BUIHOCTH HEHPOHHBIX CETEH C e  CIOMCTO-TIOTHOCBA3AHHbIE;
00paTHbIMH CBA3AMU? ® [OJIHOCBSI3aHHO-CIIOUCTEIE
Ne
o/ Bomnpoc BapuaHThI 0TBeTa
23.|Co ckompKAMH HelipoHaMH B |3
okpectHocTH (poH Heiimana |4
CBsI3aH KaXX/IbIi HEHUPOH cla- |6
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00cBsI3HOM HelpoHHOM ceTu? |8
24.|Co ckonbKUMU HelipoHaMu B |3
okpecTHocTH ['onest csizan |4
Ka)IbIii HEHPOH CaboOCBsI3- |6 +
HOHM HEHpOHHOI ceTn? 8
25.|Co cxonbkuMU HelipoHaMu B |3
OoKpecTHOCTH Mypa cBd3aH 4
Ka)KJbIil HEHPOH cnabocBsi3- |6
Hoit MUHC? 8 +
26.|Kakue 0CHOBHBIE TUIIBI HC- ¢ (opmanbHbIe HCKYCCTBEHHbIE HEHPOHHBIE CETH; +
KYCCTBCHHBIX HCHPOHHBIX CC- |e peslaKCallHOHHBIE HCKYCCTBEHHBIE HEUPOHHBIE CETH;
TEH MOXKHO BBIICIINTE TOYKH (e  pCKyCCTBEHHBIE HEHPOHHBIE CETH, HMHTHPYIONIHE CBOWCTBA €CTECTBEH-
3pCHHsI MPUHIIAIA HX ACHi- HBIX HEUPOHHBIX CEeTel
creus? e (popMaBHBIE NCKYCCTBEHHEIE HEPOHHBIE CETH;
e KBasu(popMaIbHEIE;
e HehopMaIbHBIE
® TOMOTCHHBIE;
® TETEPOTCHHBIE,;
e TuUOpUIHBIC
® TOMEOCTaTHYECKUE;
e CcaMOHacTpauBaloIINecs;
® HBOJIOIHOHHUPYIONIIE
27.|K xakomy tumy uckycctBeH- |K cersim 6e3 0OpaTHBIX CBsi3eit +
HBIX HEUPOHHBIX ceTell 0THO- |K ceTsiM ¢ 00paTHBIMHU CBA3SIMHU
CHTCSI MHOTOCJIONHBIH Nep- | K cIIOMCTO-IMKIIMYECKUM CETSIM C 0OPATHBIME CBA3SIMU
centpon? K OJTHOCBSI3HO-CIOUCTHIM CETSIM
28.|Yem xapakrepusyroTca romo- |HelipoHamu ogHOTO THIIA C eAMHON (QYHKIMEH aKTHBAIIMH. +
TeHHbIE HEUPOHHBIE CeTh? HelipoHaMu 0JTHOTO THIIA C Pa3IUIHON (DYHKITMEH aKTHBAIIUH.
Heiiporamu pa3ianyHOro THIA C €AMHON (QyHKIMEH aKTHBAIUH.
HeiiporaMu pa3ianyHOro THIA C Pa3IMYHON (YHKIMEH aKTHBAIIUH.
29.|Ha yeM OCHOBaH MPUHITHII OcCHOBaHBI Ha UCTIOJIb30BAaHUH OJAMHAKOBBIX WIIHM PA3IHUHBIX 110 CTPYKTYpe H
JICWCTBHS PEJIAKCAIMOHHBIX  |0COOEHHOCTSIM (PyHKIMOHMPOBaHHS (POPMANIbHBIX MCKYCCTBEHHBIX HEWpO-
cereit? HOB
OcHOBaHBI Ha OCOOCHHOCTSAX IOBEICHHUS aBTOHOMHBIX HENWHEHHBIX IWHA-
MHUYECKHX CHCTEM, 00Jaaonmx npu (GUKCUPOBAaHHOM Habope MmapamMeTpoB
TOYKaMH YCTOHUHUBOrO PaBHOBECHS, K KOTOPBIM OHH MPUXOJAT B 3aBUCUMO-
CTH OT HAYaJIBHOTO COCTOSIHUS
HMIMUTHPYIOT OCHOBHBIE aCIEKTHI €CTECTBEHHBIX HEHPOHHBIX ceTell
OcHOBaHBI Ha TOCTPOCHWH IIOCTPOMTH TAKOTO OTOOpa’KeHWs, 4TOOBI Ha
KaX/IbIil BO3MOJKHBIM BXOJIHOM CHI'HaJ ()OPMHUPOBAJICS NMPABHIIBHBIN BBIXO/-
HOW cUrHal
30.|Yro noxassiBaeT Teopema B03MO0OXXHOCTh TIOCTPOEHHSI MHOTOMEPHOTO OTOOPaKEHMsI C MOMOIIBIO Ma-| +
Konmoroposa—Apnonbsaa? TeMaTHYECKUX Ollepalvii Hajl He OoJiee YeM JIBYMsl IepEMEHHBIMU
[IpeacraBuMoCTh QYHKIIMM MHOTHX NEPEMEHHBIX JIOCTATOYHO OOIIEro BHIA
C MOMOILBIO JBYXCIOMHOW HEMPOHHON CETU C NMPSIMBIMU IIOJHBIMU CBS3SIMU
C n HeHpoHAMU BXOAHOTO CJosl, (2n+1) HEHpoOHAMH CKPBITOTO CJOS C 3apa-
Hee W3BECTHBIMH OT'PaHMYCHHBIMH (YHKIMSIMHI aKTHBAIMU (HaIpHMep, CUT-
MOWJAJIEHBIMU) M M HEHPOHAMHU BBIXOJHOTO CJIOSI C HEM3BECTHBIMU (DYyHK-
LIUSIMH aKTHBAIHH
Pemmraemocts 3amaun mpejacTaBieHUs (DYHKIMHM IPOW3BOJIBHOTO BHAA Ha
HEIPOHHOM CeTH M yKa3bIBaeT JUId KaXKAOH 3aJjaud MHUHHMMAJbHBIE 4HCIIa
HEHPOHOB CeTH, HEOOXOIMMBIX JUISl €€ PEIICHHUS
Ne
o/ Bomnpoc BapuanTsl oTBeTa
[IpencraBneHne MHOroMepHBIX (DyHKIUH MHOTUX IIEPEMEHHBIX C HCIOJIB30-
BaHUEM OJHOPOJHBIX ABYXCIOWHBIX HEHPOHHBIX CETEll ¢ CUTMOUIATBHBIMU
repelaTOuHbIMK (DYHKIMSIMU
31.]Yro noka3siBaeT TeOpeMa B03M0OXXHOCTh OCTPOEHUSI MHOIOMEPHOTO OTOOPAKEHHUSI C TIOMOILBIO Ma-
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Xex1-Hunbcena?

TCMATHYCCKHUX onepaunﬁ HaJl HC Ooiee yem JABYMSA NIEPEMCHHBIMU

IpencraBuMOCTh (PYHKIIMH MHOTHX TIEPEMEHHBIX JOCTATOYHO OOIIEro BUAA
C TIOMOLLBIO JIBYXCJIIOMHON HEMPOHHOM CETH C MPSAMBIMHU IOJHBIMU CBA3SIMU
C 7 HeMpOHaMU BXOAHOTO cjiosl, (2n+1) HelipoHaMU CKPBITOrO CJIOs C 3apa-
Hee W3BECTHBIMH OTPaHMYCHHBIME (YHKIMSIMHI aKTHBAIWU (HAIpHIMEp, CHT-
MOWJAIEHBIMU) M M HEHPOHAMHU BBIXOJHOTO CJIOSI C HEM3BECTHBIMH (DYHK-
IHUSIMH AKTHBAIHHN

[IpencraBuMocTs MF000# HETIPEPHIBHOM (PYHKIIUH TPEX IIEPEMEHHBIX B BUC
CyMMBI QYHKITHI He 00Jiee TBYX MEPEMEHHBIX

IIpencTaBuMOCTh HENPEPBHIBHBIX (PYHKIMIT HECKOJIBKHUX IMEPEMECHHBIX B BHIE
CYNEPIO3UNNi HEMPEPBIBHBIX (PYHKIIMI OJHOTO MIEPEMEHHOTO H CIIOKEHHS

32.

Ykaxwure BepHYO hopMyn-
POBKY «TE€OPEMBI O IIOJTHOTE)

JIrobast HempepbiBHAs (YHKIWS HECKOJNBKHX IIEPEMEHHBIX MOXKET OBITH
IpelCcTaBlIcHa B BUIE CYNEPHO3MLUNA HENPEephIBHBIX (QYHKIMI OIHOTO IIe-
PEMEHHOTO U CIIOKEHHS

JIrobast HenpepbIBHAsE QYHKIMS TPEX MEPEMEHHBIX MOXET OBITh MPENCTaB-
JICHAa B BUJIe CYMMBI QYHKIMH He 0oJiee IBYX EePEMEHHbIX.

JIrobast MHOrOMepHas (DyHKLMS HECKOJBKHX IEPEeMEHHBIX MOXET OBbITh
MIPEICTABIICHA C IOMOIIBI0 HEHPOHHOM ceTH PUKCUPOBAHHOI Pa3MEPHOCTH.

JIrobast HerpepbiBHAsT (yHKIMS HAa 3aMKHYTOM OTPaHHYEHHOM MHOXECTBE
MOXET OBITh pPAaBHOMEPHO NpHONIMKEHa (QYHKIUSIMH, BBIYUCISIEMBIMU
HEHPOHHBIMHU CETSIMHM, eci (PyHKLMS aKTUBAlMU HEHpPOHA JBAX/bI HEmpe-
peIBHO M depeHnnpyeMa u HelpepbIBHA

33.

KakoBa 1iens 00y4eHust ¢ yun-
TEJIeM UCKYCCTBEHHOU
HEHUpOHHOMU ceTn?

HaCTpOI/ITB napamMeTpsbl HeﬁpOHOB (CI/IHaHTI/I‘IeCKI/IC B€Ca H CM€H.ICHI/I$[)
HeﬁpOHHOﬁ CCTH TaKUM O6p330M, 4TOOBI 00ECIIEUNTD JJIA BXOAHBIX CHUTHa-
JIOB ITOJIYYCHHUC Tp€6yeMI>IX BBIXOOHBIX CHT'HAJIOB.

V3MeHNTh CTPYKTYpY W IapaMeTpbl HEHPOHHOM CeTH TaKUM 00pa3oM, 4To-
Obl OHA cTaJjla afIeKBaTHOM CTPYKTYpE U IapaMeTpaM penraeMon 3a1adm.

ObecnieunTh MUHIMATBHYIO H30bITOuHOCTE THC.

OcCyIIecTBUTh YCTAaHOBJICHHE YCTOMYMBBIX 3aBUCHMOCTEH MEXIy COXpaHse-
MBIMH B MICKYCCTBEHHOM HEHPOHHOH CETH JaHHBIMHU.

34.

K kakoii rpymmne MeTonoB
00y4eHUs NCKYCCTBEHHBIX
HEWPOHHBIX CETEH OTHOCUTCS
ANrOPUTM 00PaTHOTO Pacmpo-
CTpaHeHHUs oUIHOKH (error
back propagation)?

JlokanpHOMI ONTUMU3AIU C BBIYMCIICHUECM YaCTHBIX MMPOU3BOAHBIX IIEPBOTO
nopsaKa

JlokanpHOMI ONTUMU3AINU C BBIYMCIICHUECM YACTHBIX MMPOU3BOAHBIX IIEPBOTO
1 BTOpPOT'O TOpAaAKa

CTOXaCTHYECKON ONTUMHU3ALUNA

I'mo6anbpHOM ONTHMHU3ALNH

35.

OT 4ero 3aBUCHUT YHUCIIO 00pa-
30B, KOTOpBIE CIIOCOOHA pac-
MO3HABaTh UCKYCCTBEHHAsI
HEHpOHHas ceTh?

OT uyncna cioeB, HEHPOHOB B ITHUX CJIOSIX, YHCIA BECOB 3THUX HEHPOHOB H
BUJIa aKTUBALIMOHHBIX (YHKIMI HEHPOHOB

Ot yncna HeHPOHOB

OT ymcna HEHPOHOB U OT YHCJIA BECOB ITHX HEHPOHOB

Ot unciia cnoeB U HEHPOHOB B 3THX CHOSIX

36.

Korna npekparraetcs nporecc
00y4JeHHs NCKYCCTBEHHOM
HEHpOHHOU ceTn?

JInbo korma mpoiieHo OMNpeaeNeHHOe KOJIUYEeCTBO 30X OOydeHHs, OO
KOr'[a OIMHOKa JOCTHTHET HEKOTOPOrO OIMPEICICHHOTO MAJIOTO YPOBHS, JIH-
60 xoryia ommOKa IepecTaHeT YMEHBIIAThCS

Korgma crpykrypy u mapamerpst MTHC m3meHnICh TakuM 00pa3oM, 9TO OHa
cTaja aJIeKkBaTHOM CTPYKTYpE U napameTpaM peliaeMon 3a/1aqu

Korma obecrieuena muanMansHas n3osirounocts MHC

Korma ycTaHOBHMIHCH YCTOWYMBBIE 3aBUCHMOCTH MEXIY COXpaHSIEeMBIMU B
HCKYCCTBEHHOW HEMPOHHOW CETH TaHHBIMH.

37.

B uem BrIpakaercs croco6-
HOCTB K 000OIICHHIO UCKYC-
CTBEHHOM HellpoHHOI ceTu?

DTO CIMOCOOHOCTh HeﬁpOHHOﬁ CCTU ACJ1aTh TOYHEIN IIPOrHo3 Ha JaHHBIX, HE
MPpUHAJICKAIINX UCXOJHOMY 06yqa10meMy MHOXKECTBY

n/n

Bonpoc

BapuanTel oTBeTa

3TO BO3MOXKHOCTh arperHpOBaHUS MCXOJHBIX JTAHHBIX B HEHPOHHOW CETH
JUTSL IOJTYYEHUs] 0000IICHHO OIICHKH.

3710 Cc11I0cOOHOCTH HEHPOHHOH reHEPUPOBATH HOBBIE THIIOTE3HI

3T0 CHOCOOHOCTh HEHPOHHOM CETH YBEJIMYMBATH OOBEM 3alIOMHHAEMON
nH(pOpManuy 1o pe3ynbTaTaM AIUTEIBHOTO 00YIEHHS
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38.

B uem Boipakaetcs 3G ekt
nepeoOyueHns] HEHPOHHOI ce-
T™H?

B YpEe3MECPHO TOYHOM IMOJATOHKE BBIXOJHBIX 3HAUCHHUIN CETH B cjlydac CJIvI-
KOM J0JIr0ro €€ O6y‘~IeHI/IH Ipu yCJIOBUH, HU30BITOYHO «MOIITHOMY CETHU

B HecmocoOHOCTH 3a0bIBaTh HAKOIUIEHHBIH OIBIT CETH MPH €€ MOBTOPHOM
o0yuYeHHH

B ynydiieHur pOTHOCTUYECKUX BO3MOXKHOCTEH CETH MO pe3yibTaTaM JITu-
TEITHLHOTO 00YUCHHS

B yBenu4yeHHH 3aBUCHMOCTH OT KadecTBa 00ydarolieil BEIOOPKH B mpolecce
00y4eHHUs

39.

KaxoBo HazHaueHue kpocc-
MIPOBEPKH HEUPOHHOU ceTn?

HeszaBucumbliii KOHTPOJIb pe3yJIbTAaTa B XO/€ AJITOPUTMA.

CpaBHeHHE pe3yIbTaTOB O0YUIECHHUS CETH C Pa3INIHOM CTPYKTYpOH Ha OJHOM
M TOH € YaCTH BBIOOPKH.

HesaBucumplii KOHTPOJIb PabOTHI PA3IMIHBIX CJIOB HEHPOHHOH CETH.

HeszaBucumpblii KOHTPOJIb pabOTHI PA3IMYHBIX CIOB HEHPOHHOW CETH, TaK H
OTAEIBHBIX HEHPOHOB.

40.

KakoBa niens 06ydenus 6e3
YUUTENS UCKYCCTBEHHOU
HeHpoHHOM ceTn?

HaCTpOI/ITB napamMeTpsbl HeﬁpOHOB (CI/IHaHTI/I‘IeCKI/Ie B€Ca H CM€H.IeHI/I$[)
HeﬁpOHHOﬁ CCTHU JIMIIb C UCITOJBb30BAHUEM BXOJHBIX CUTIHAJIOB TaAKUM 06pa—
30M, YTOOBI MPCABABICHUC JOCTATOYHO ONM3KHUX BXOOHBIX CUT'HAJIOB JaBaJIO
OJIMHAKOBBIC BBIXOJHBIC CUT'HAJIbI.

W3MeHUTh CTPYKTYpY M MapaMeTpbl HCHPOHHOW CETH TaKuM 00pa3oM, YTo-
Obl OHA cTaJla aJIeKBaTHOM CTPYKTYpE U IapaMeTpaM periaeMoi 3a1auu.

HacTtpouts mnapaMeTpbl HEHpOHOB (CHHAaNTHYECKHE Beca M CMEUICHHUS)
HEHPOHHOH CeTH TakuM 00pa3oM, 4TOOBI 0OECIeUNTh Il BXOIHBIX CHI'Ha-
JIOB TIOJIy4YEHHUE TPeOyEeMBbIX BBIXOAHBIX CUTHAJIOB.

OcyI1ecTBUTh YCTAaHOBJIEHHE YCTOMUYMBBIX 3aBUCHMOCTEH MEXIy COXpaHse-
MBIMU B MCKYCCTBEHHOI HEHPOHHOH CETU JAHHBIMU.

41.

YeM OTIIMYAETCS CUTHAIBHBIN
MeTox oOydeHust Xeb0a oT
muddepeHInaTbHOT0?

B curnangpHOM Merone o0yueHHs Xe00a yCHIMBAIOTCS Beca CBSI3EH MEKIy
BO30YXIICHHBIMH HEHpoHaMH, a B Au(p(epeHInaIbHOM MeToae Oo0ydeHHs
Xe6ba 0oJee MHTCHCHBHO U3MEHSIOTCS Beca CBA3CH, COSIUHSIONINE HEHpO-
HbI, BBIXOJIbI KOTOPBIX HanboJjee TMHAMHUYHO U3MEHHIIUCE.

B curHaneHOM MeToze oOydeHMst Xe00a M3MEHSIOTCS TOJBKO Beca CMEX-
HBIX HEHPOHOB, a B quddepeHnnatsHoOM MeToae o0ydeHus Xeb0a — m3me-
HSFOTCS Beca HEWPOHOB, HEMOCPEACTBEHHO HE CBA3AHHBIX IPYT C IPYTOM.

B curnansHOM MeTozae o0yueHust Xe60a Beca HEHPOHOB M3 COCEIHUX CIIOCB
M3MEHSIOTCS TIOTIAPHO, a B AuddepeHInarsHOM MeTole o0ydeHus Xebba —
U3MEHSIOTCS BeCa Cpasy Py HEHPOHOB.

B curnansHoM Mertojie o0yuenuns: Xe60a U3MEHSIOTCS Beca HEHPOHOB OJIHO-
BPEMEHHO Bceil ceTH, a B nuddepeHnnansHoOM Metoje oOydeHus: Xebba —
HOCIEA0BATEIBHO OT CJIOS K CJIOIO.

42.

B dem 3akitouaercs cyTh al-
ropuT™Ma ooy4deHus 0e3 yuu-
tens 1. Koxonena?

MuHumu3anus pa3Hulbl MEXIY BXOJHBIMYM CUTHAJIAMU HEUPOHA, NOCTyIa-
IOIIMMH C BBIXOJIOB HEHPOHOB MPEIBIAYIIETO CIOSI, U BECOBBIMHU K03 huUIu-
€HTaMU €ro CUHAIICOB

Hacrpolika napaMmeTpoB HEMPOHOB AJIsl YCUJIEHUS BECOB CBA3EH MEXIy BO3-
Oy>kKIeHHBIMH HEHPOHAMHU

BricTpoe cMHXpOHHOE U3MEHEHUE BECOB BCEX HEMPOHOB OJTHOBPEMEHHO JJISt
BCEH ceTH.

B03MOXKHOCTh HCIIONIB30BAHKUSA OTPAHUYEHHOIO KOJIMYECTBA BXOAHBIX CHI-
HaJIOB JuIs 00ydeHust 0e3 yXy/IIIeHus] KadecTBa 00ydeHUsl.

43.

B 4em 3axitouaercst Ha3Have-
HHE aJlTOPUTMOB COKpPAIIECHHs
(pruning algorithms) UHC?

COKpaIIIGHI/IG qucia HCﬁpOHOB B CKPBITBIX CJIOSX

COKpaIIIGHI/IG qucia HeﬁpOHOB BO BXOJJHOM M CKPBITBIX CJIOSAX

COKpaIIIGHI/IG YHrCJia CUHAIICOB B CKPBLITBHIX CJIOSIX

COKpaIIIGHI/IG 4HrcCJia CHHAIICOB BO BXOJJHOM M CKPBLITBIX CJIOSAX

n/n

Bonpoc

BapuanTel oTBeTa

44.

B uem 3axitouaercst Ha3Have-
HHE KOHCTPYKTHBHBIX aJIro-
pHUTMOB (constructive
algorithms) HelipoHHOM ceTn?

VBeanuyeHne uncia HCﬁpOHOB B CKPBLITBIX CJIOSAX

VBennuenne u COKpalllcHue HeﬁpOHOB B CKPBITBIX CJIOSX

VBeanyeHwne uncia CHHAICOB B CKPBITBIX CJIOSX HeﬁpOHHOﬁ CCTHU

VBennuenue u COKpaIlleHUEC YKCJjia CUHAIICOB BO BXOJHOM U CKPBITBIX CJIOAX
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Kparkoe conepxxanue PI'P:

«Pa3paboTka 1 aHaIU3 JaHHBIX COLMOJOTMYECKOr0 OIPOCa HA OCHOBE UCKYCCTBEHHOW HEHPOHHOM
ceTr (MHOTOCIOMHOTO MEPCENTPOHA)»

ITocTanoBka 3axauu.

HcxonHple JaHHbIE MPEICTABIAIOT COOOH MaTepualibl COLMOJIIOTMYECKOro ompoca, 1o 14 Bompo-
caMm (IIpU3HaKaM), OTPAKAIOLMM COLUAIbHBIN CTaTyC ONPaIlIuBAEMOTO:

X1 — BO3PACT, JIET;

X2 — IIOJI,

X3 — 00pa3oBaHue;

x4 — 6a3oBas npodeccus;

X5 — HALIMOHAJIBHOCTB;

X6 — CAMOOILIEHKA COL[UAJIBHOTO CJIOS;

X7 — OTHOILIEHUE K PEIIUTUH;

X8 — pOJ 3aHSATHUN;

X9 — OCHOBHOE MeCTO paloThI;

X10 — cepa AesITeIIbHOCTH;

X11 — CPEAHUHN T0XO/ WIEHA CEMbH, PyO.;

X12 — CaMOOLIEHKa YPOBHS JOXO/I0B;

X13 — THII HACEJIEHHOTO IyHKTA, II€ MIPOKUBAET ONpaIlNBAEMBbIH;

X14 — IIOJIUTUYECKAS] OPUECHTALIMSL.

Cpenu nepeuuciieHHbIX TOJIBKO JBa MPU3HAKA (X1 U X11) UMEIOT KOJIMYECTBEHHBIN XapakTep, TpU
MIpU3HaKa (X4, X5 U X7) — UACTO KAUYECTBEHHBIN, OCTAJIbHBIE — KAUECTBEHHBIH, BHIPAKEHHBI B IICEBAOKO-
JIMYECTBEHHOU hopme.

3aMeTHM, YTO MPU3HAK X14 (MOJIUTHYECKAs] OPUEHTAIMS) IPEJICTABISIETCS 3/1€Ch «BBIXOIHOM» MU
«OCHOBHOW» CIIEICTBEHHOI NepeMeHHOHU, ompezensieMoil win GopMUpyeMoid ApyruMH (IPUYMHHBIMU)
MIEPEMEHHBIMH X1, ..., X13 . J|eHCTBUTEIIbHO, MOKHO MPEIOI0KUTh, YTO YPOBEHb JOXOJ0B B ceMbe (op-
MUpYET MOJIMTHYECKYI0 OPUEHTAINI0, 00paTHOE BPsJ JIM UMEET MECTO, XOTSI M1 MOXKET UMETh MECTO; aHa-
JIOTUYHbIE COOOPaKEHNS MOXKHO TIPOBECTH U T10 IPYTUM MpPU3HAKAM.

B cBa3u ¢ stuM, chopmynupyeM CIEAYIOUIYIO 33Jady HCCICIOBAaHHWM: BBISBUTH MPUYUHHO-
CIIEJICTBEHHBIE CBSA3M MEX]y MOJUTHUYECKON OpHeHTauuen cyObekTa (X14) M MpU3HAKaMH, XapaKTepu3y-
IOLIMMH €0 COLIMATIBHOE MOJNIOKEHHUE (X1, ..., X13).

Metoasbl ucciae10BaHUM.

[Tpu BbIOOpE MeTo/1a ucCIe0BaHUI HEOOXOAUMO YUECTh TOT (aKT, YTO OOJIBIIMHCTBO U3 MPU3HA-
KOB — KaU€CTBEHHbIE, 1 [I0ATOMY UMEIOIINECS JTaHHbIE TPEOYIOT MPUMEHEHHUS CIIeUaIbHbIX IPUEMOB HC-
cnenoBanus. [Ipu ananuse e MCEBJOKOIMYECTBEHHBIX JaHHBIX HEOOXOAMMO MPUHUMATh BO BHUMAaHUE
HEBO3MOXXHOCTh B OOJIBIIMHCTBE CIy4yaeB YCTAHOBJIEHMSI MEKIYy HUMU OTHOLIECHUH 3KBUBAJEHTHOCTH U
IIPEANIOYTEHUS, YTO BJIEYET TPYIHOCTH B ONPEAEICHUHM MEP CXOACTBA U T. II. DTO, B CBOK OYEPEb, IIPH
MIPUMEHEHUU K HUM MIPUEMOB U (popMyJ1 00pabOTKH, pa3pabOTaHHBIX I KOJTWYECTBEHHBIX EePEMEHHBIX
(HarpuMmep, pErpeCCUOHHOr0, KOPPEIALMOHHOIO WM IUCKPUMUHAHTHOIO aHAJIN30B) IPUBOAMT K KpaiiHe
HU3KOW JJOCTOBEPHOCTH MOJIy4a€MbIX PE3YyJIbTAaTOB.

[TosToMy BBIOEpEM B KauecTBE METOJOB MCCIEIOBAHUS MEHEE UyBCTBUTENBHBIE K BBIOJIHEHHIO
BEPOSATHOCTHBIX NMPEANOCHIIOK HEMPOCETEBBIE METO/IBI.

3agaum uccjieg0BaHMi.

1) Ompenenenue MpU3HAKOB, HAMOOJIEE CYIIECTBEHHO BJIMSIIONIMX Ha BHIOPAHHYIO BBIXOJHYIO TI€-
PEMEHHYIO (OTKIIHUK).

2) IlocTpoeHne MCKYCCTBEHHOW HEHPOHHOM CETH, OTpa’Karoleil MPUYNHHO-CIIEICTBEHHBIE CBA3U
MEX/1y OTKJIMKOM M BXOJHBIMU IPHU3HAKAMHU.

3) UnTepnperanus pe3yabTaToB.

IIpumeps! Bonpocos k 3amure PI'P:
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1. OxapakTepusyiTe 0COOEHHOCTH MHOTOCIIOWHOTO TIEPCENTPOHA.
2. OnumuTe CTPYKTYpy B QyHKIMH HEHPOIOnoOOAHOTO HEHPOHA MHOTOCIOWHOTO TIEpCEeNTPOHA.
3. Onumurte anropuT™M OOpaTHOrO PACHPOCTPAHEHHsI OMIMOOK ISl OOY4YeHHs] MHOTOCIOHHOTO
IIEpPCENTPOHA.
4. IlpuBeauTte KnaccUpUKAIIMIO HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

OueHoYHbBIE CPEeACTBA I IPOMEXKYTOUHOU aTTECTALNN:

IIpumepsl BONIPOCOB K 3K3aMeHY N0 JMCHUILIHHE:

OO6acTi MPUMEHEHHS HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

buonoruueckuii HelipoH. CTpyKTypa U CBOMCTBA UCKYCCTBEHHOI'O HEHPOHA.

Pa3HOBUIHOCTH HCKYCCTBEHHBIX HEHPOHOB.

Krnaccudukanus nCKyCCTBEHHBIX HEMPOHHBIX CETEH M X CBOWCTBA.

Teopema KosmoropoBa—ApHosbaa.

Pabora Xext-Hunbscena. Cnenctsust u3 Teopembl KoamoropoBa—ApHonbaa—XexT-Hunmbcena
[TocTraHOBKa U BO3MOKHBIE ITyTH PEHICHUS 3a/1a4i 00yUYeHUS! MCKYCCTBEHHBIX HEHPOHHBIX Ce-

NNk WD =

TeH.

8. OOyueHue ¢ yuuTeseM, allropuT™M 00paTHOTO pacpoOCTPaHEHHs OMINOKH.

9. OOyuenue 6e3 yuuTens.

10. Hactpoiika yricia HEHPOHOB B CKPBITBIX CJI0SX MHOT'OCIIOMHBIX HEMPOHHBIX CeTel B mpolecce
o0y4yeHHs. AITOPUTMBI COKpaIieHusi. KOHCTPYKTHBHBIE alrOPUTMEI.

11. TlepcenTpoH.

12. MHOTOCHOMHBINA TEPCENTPOH.

13. Heiiponnble ceTu paauaibHbIX 0a3UCHBIX QYHKIUH.

14. BeposiTHOCTHasi HEHPOHHAs! CETb.

15. O6001IeHHO-perpeccuoHHas HeMPOHHAs! CETh.

16. Heiiponnsie cetu KoxoHeHa.

17. HelipoHHbIE CETH BCTPEUHOTO PACIIPOCTPAHEHUS.

18. Heiiponnsle cetu Xonduiaa.

19. Heiiponnsie cetn X3MMHUHTA.

20. JIByHampaBiieHHas acCOIIMaTHUBHAS MaMsITh.

21. KackagHble HCKYCCTBEHHBIE HEPOHHBIE CETH.

22. CertH alariTUBHOM PE30HAHCHOM TEOPHH.

23. KOrHUTPOH ¥ HEOKOTHUTPOH.

24. IlpencrapiieHue 3ajauy B HEHPOCETEBOM JIOTHYECKOM Oa3zuce.

25. Npumenenne MHC mis MomenupoBaHHs CTaTUYECKUX OOBEKTOB, KiacCH(MKAlWU, allpoK-
CUMaIH QYHKIHH.

26. Ipumenenne MHC ans knacrepusanuy, BPEMEHHBIX PSAOB, JIMHEHHBIX JUHAMHUYECKUX 00b-
€KTOB.

27. OO61mue cBeleHUs] O COBPEMEHHBIX IPOTPAMMHBIX CPEJCTBAX M CUCTEMaxX MOJCIUPOBAHUS HC-
KYCCTBEHHBIX HEMPOHHBIX ceTeil. XapaKTepUCTUKH COBPEMEHHBIX MPOrPaMMHBIX CPEICTB U CUCTEM MO-
JEJINPOBAHUSI UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

B ¢unuane ucnonezyercs cuctema ¢ TPaIUILMOHHON HIKaNoil omeHok — "orimyHo", "Xoporo",
"yI0BIETBOPUTENLHO", "HEYIOBIETBOPUTEIHHO", "3auTeHO0", "He 3auTeHO" (manee - MATHOAUIbHAS CH-
cTema).

dopma NpOMEKYTOYHON aTTECTALUU 110 HACTOSIIECH TUCLHHUIIIINHE — IK3aMEH.

[IpumeHsieMple KpUTEPUU OIICHUBAHUSA IO JUCIUIIMHAM (B COOTBETCTBHU C WHCTPYKTHBHBIM
muceMoM HIY MOU ot 14 mas 2012 roga Ne N1-23):
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Ouenka Kpurepuu onieHku pe3ynbTaToB
0 JAUCIIH- 00ydeHUs IO TUCITUILTNHE
IIJIMHE

«oTmuHO»/ | BeIcTaBmsiercs oOyuaroniemycs, 0OHapy>KUBIIEMY BCECTOPOHHEE, CHCTEMAaTUYECKOE H

«3a4YTEHO 1yOOKOe 3HaHUE MaTepUaioB U3YYCHHON AUCIUILIUHBI, YMEHUE CBOOOIHO BBIMOIHSITD

(oTimuHO)»/ | 3aJaHus, IPETyCMOTPEHHBIC MPOTPaMMOM, YCBOUBIINN OCHOBHYIO M 3HAKOMBIN C J0-

«3aYTEHO» MOJIHUTENIBHON JINTEpaTypoii, peKOMEH0BaHHOI paboyeil mporpaMMol AUCHMILIUHBL
MPOSIBUBIIIEMY TBOPYECKUE CIIOCOOHOCTH B MOHUMAHUH, U3JI0KEHUH U UCTIOJIB30BAHUH
MaTepuajoB U3YyYEHHOW IUCIMILIMHBL, O€3ylNpeyHO OTBETHUBILIEMY HE TOJIBKO Ha BO-
poChkl OWiieTa, HO W Ha JIOTIOJHUTEIBHBIC BOIPOCHI B paMKax pabodeil mporpaMMbl
JUCUHUILIMHBL, TPaBUIBHO BBIIOJHUBIIEMY IIpaKkTU4YecKoe 3aaanue. OLeHKa M0 TUCLH-
TUTHHE BBICTABIIIIOTCS 00YYArOMIeMyCs C YIETOM Pe3yJIbTaTOB TEKYIIIETO KOHTPOJIS.
Komnerenmuu, 3akperi€HHble 3a TUCHUIUIMHON, c(hOPMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBII.

«XOPOIIO»/ BrictaBnsercs oOydaromiemycs, 0OHapyKUBIIEMY MOJHOE 3HAHHWE MaTepuaia U3y4eH-

«3a4YTEHO HOM TUCHUILIMHBI, YCIICIIHO BBIMOJIHAIOMIEMY MPEyCMOTPEHHBIE 3a/IaHHsl, YCBOUBIIIE-

(xoporo)»/ My OCHOBHYIO JIUTEPaTypy, PEKOMEHIOBAHHYIO pabouell MporpaMMoil JAUCHUILIUHBL

«3aYTEHOY MOKa3aBIIEMy CHUCTEMaTHYECKUN XapakTep 3HAHUM MO TUCHUIUIMHE, OTBETHBIIEMY Ha
BCE BOMNPOCHI OWJIETa, MPABUIBHO BBIMOJIHUBIIMN MPAKTUYECKOE 3a/laHue, HO JOIY-
CTUBILIUN TIPU 3TOM HENPUHIUIHATbHBIE OMUOKH. OLIEHKA M0 TUCIUILIMHE BBICTABIIS-
10TCs 00y4aroIeMycst ¢ y4€TOM pe3yIbTaTOB TEKYIIEro KOHTPOJISL.
KomnieTeHmum, 3akperuiéHHbIe 32 IUCIUIUTHHON, C()OPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBIN.

«ynoBneTBo- | BricTaBisiercs oOydaromeMycsi, 0OOHapyKUBILIEMY 3HaHHWE MaTepuasia U3y4eHHOH Juc-

PUTEINBHOY/ [UIUTMHBI B 00beMe, HEOOXOAMMOM Ui JanbHeHiel yueObl u mpeacTosieil padboTsl

«3a4YTEHO o mpodeccuu, CIpaBIISIFOIIEMYCSI C BBITIOJTHEHUEM 3aJIaHUM, 3HAKOMOMY C OCHOBHOM

(YooBneTBO- | IMTEpaTypoOid, pEKOMEHI0BAaHHOU paboueil mporpaMMoil AUCIUILITNHBL; TOMYCTUBIIEMY

pUTENBHO)»/ | IOTPENTHOCTh B OTBETE HA TEOPETUUYECKUE BOMPOCHI U/WIIM MPHU BHITTOJHEHUH TPAKTHU-

«3aYTEHO» YecKUX 3a/laHui, HO oONafaronieMy HeoOXOTUMBIMH 3HAHUSIMU AJI UX YCTpPaHEHUS
MO/ PYKOBOJICTBOM TIPEINOJaBaressi, MO0 HEMpaBUIBLHO BBITIOJHUBIIEMY IpaKTHYe-
CKOE€ 3a/IaHHe, HO IO YKa3aHUIO MPETOJaBaTes BHIIIOJIHUBIIEMY APYTHUE MPAKTUUECKUE
3a/IaHMS U3 TOTO K€ pasjiesia JUCIUTUIHHBL..
KomneTenmuu, 3akperi€HHbIe 3a TUCIUIUITMHON, chOpMHUPOBAHBI HA YPOBHE — «IIOPO-
TOBBINY.

«HEyJI0BJIe- BricTaBnsiercs oOydaromeMycsi, 0OHapyKUBILIEMY CEephe3HbIE MPOOENBI B 3HAHUSIX OC-

TBOPUTEh- HOBHOTO Marepuajga W3YYEeHHOW IUCIUIUIMHBI, JOMyCTHUBIIEMY MPUHIIUITHATHHBIC

HOY»/ HE 3a- OIIMOKY B BBIIIOJIHEHUU 33/IaHUI, HE OTBETHUBIIIEMY Ha BCE BOIMPOCHI OHIIeTa U JOMOJ-

YTEHO HUTEIBHBIE BOMIPOCH M HETIPABUJILHO BBIMOJHUBIIEMY MPAKTHUYECKOE 3a/aHue (Herpa-
BUJIbHOE BBINIOJIHEHUE TOJIBKO MPAKTUUECKOrO 3aJlaHUs HE SBISIETCS OAHO3HAYHOU
MIPUYHHON JIJIs1 BBICTABJICHUSI OLICHKH «HEYIOBJIETBOPUTEIIHHOY). Kak mpaBuio, orenka
«HEYJOBIETBOPUTEIHHO CTABUTCS CTYACHTAaM, KOTOPhIE HE MOTYT MPOJOJDKUTE 00y4e-
HUEe TI0 00pa3oBaTeNbHON MporpaMme 0e3 JOMOTHUTEIBHBIX 3aHATUH MO COOTBETCTBY-
foleit nucnuruinae. OLeHKa Mo TUCIUIUIMHE BBICTABIISIOTCS 00YYaromeMycs ¢ yuéToM
PE3yIBTATOB TEKYIIETO KOHTPOJIS.
KomneTeHiu Ha ypoBHE «IIOPOTOBBINY», 3aKPEIUIEHHbIE 33 TUCIUILTNHON, HEe cHOpMHU-
pPOBaHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

YuyeOHoe 1 yueOHO-1a00paTOpHOE 000PYyI0BaAHHE

VYuebHas ayauTopus Ui IPOBEACHUS 3aHATUH CEMHHAPCKOrO TUIA, TPYIIOBBIX U MHIUBUIYallb-
HBIX KOHCYJIbTallMH, TEKYILIEr0 KOHTPOJISI U IPOMEXYTOUHOHN aTTecTalui, OCHAILEHHAs:

- CIIeUUAIM3UPOBAaHHON MeOesblo; JOCKOM ayAUTOPHON; NEMOHCTPALlMOHHBIM 00OpYIOBAHUEM:
IIEPCOHAIBHBIM KOMIIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTallMOHAPHBIM) IIPOEKTOPOM

YyeOHast ayautopust s JT1a0OpaTOPHBIX PabOT, BBHIMOJHIEMBIX B KOMIIBIOTEPHOM KJIAcCe, OCHA-
IICHHAS:

- CIICUHAIM3UPOBAHHON MeOeNbI0; TOCKON ayIMTOPHOM; MEPCOHAIBHBIMUA KOMITBIOTEpAMU C MO/~
kimtoueHueM k cetu "Unatepuet" u noctynom B JUOC dunuana.

Jisi caMOCTOSATENIbHOM PabOThl OOYYAIOUIMXCS 10 JAMCHUIUIMHE HMCIOJIB3YEeTCsS MOMELICHHUE IS
CaMOCTOSITENTbHOU PabOThI 00YUYAIOMINXCSI, OCHAIIIEHHOE:

- CIICUUAIM3UPOBAHHONW MEOEIbIO; IOCKOW ayJIUTOPHOM; MEePCOHATBHBIM KOMITBIOTEPAMH C TOJI-
kmoueHueM k cetu "UaTepHeT" M moctynom B SUOC dumana.

IIporpammMHoe odecnevenue

[Ipu npoBeeHNH 1a0OPATOPHBIX PAOOT MPELYCMAaTPUBACTCS HCIIOIb30BAaHHUE TIEPCOHATBHBIX
KOMITIBIOTCPOB, OCHAILICHHBIX HCO6XOIII/IMI)IM KOMIIJICKTOM JIMICH3WMOHHOI'O ITPOrpaMMHOI0 o0ecIieYeHusI:
OC, TeKCTOBBIH peJaKTOp, MaTEMAaTHYECKHUE TTAKETHI.
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8. OBECIIEYEHHUE OBPA30BATEJIBHOI'O TIPOLECCA JI51 JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA U UHBAJINIOB

B xozxe peanuzanuu JUCUUIUIMHBI UCHOIB3YIOTCA CIEAYIOLIUE JOMOJHUTENbHbBIE METO/IbI 00yUe-
HUS, TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallud OO0YYaroIlUXcs B 3aBHCUMOCTH
OT UX UHIUBUAYAIBHBIX OCOOCHHOCTEN:

JJIS1 CJIeNBbIX M CJIA00BHISIIIUX

- IeKIUHU 0(OPMIISIOTCS B BUJIE 3JICKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C MOMOIIbIO KOMIIBIOTEpa
CO CIEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHEM;

- IMCbMEHHBIE 3aJJaHUS BBIMIOJHAIOTCS HAa KOMIIBIOTEPE CO CHELHATU3UPOBAHHBIM MPOTPAMMHBIM
obecrnieueHrneM, WM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieynBaeTCsl MHIMBUIYalbHOE paBHOMEpHOE ocBelleHue He Menee 300 IoKc;

- JI71s1 BBITIOJTHEHMS 3aJaHHsI TIPU HEOOXOIMMOCTH MPEIOCTABIISICTCS YBEIHMYHUBAIOIIEE YCTPOMCTBO;
BO3MOYKHO TaKe MCIOJIb30BaHHE COOCTBEHHBIX YBEIIMYMBAIOUINX YCTPOUCTB;

- MUCBMEHHBIC 3aJ1aHusT OPOPMIIIIOTCS YBEITHUECHHBIM IPpU(TOM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOW (hopMe WM BBINOJHSIOTCA B MUChbMEHHOU dopMe Ha
KOMITBIOTEPE.

AJISl TIIYXHX U ¢J1200C/IbIIIALHX:

- IEKIIUU OPOPMIISIFOTCSI B BHJIE DJIGKTPOHHOTO JOKYMEHTA;

- IMCbMEHHBIE 3a/1aHUs BHITIOIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH dopMe;

- DK3aMEH W 3a4€T TPOBOSITCS B MUCBMEHHOW (hopMe Ha KOMITBIOTEpE; BO3MOXKHO MPOBEJCHHUE B
(dbopMe TecTUpOBaHUS.

JJIS1 JIMIL ¢ HAPYIIEHUsIMU OMOPHO-IBUTATEJILHOTO annapara:

- ek 0(OPMIISIOTCS B BUIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIIbIO KOMIBIOTEpa
CO CIEIUATM3UPOBAHHBIM TPOTPAMMHBIM 00€CIICUCHHEM,

- MUCbMEHHBIC 33J]JaHUS BBIOJIHAIOTCS HA KOMITBIOTEPE CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM
o0ecCIIeUeHUEM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOW (opMe WM BBHIMOJHSIOTCS B MUCBMEHHON (Qopme Ha
KOMITBIOTEPE;

- UCTIOJIb3Yy€eTCsl crienuanbHas yueOnas aynuropust s i ¢ JIOB3 — ayn. 106 rmaBHoro yueoHo-
ro kopmyca no aapecy 214013, r. CMoneHck, DHepreTuueckuil np-a, 1.1, 31aHue SHepreTH4ecKoro uH-
CTUTYTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOMUMOCTH TMIPETyCMATPUBACTCS YBEIMUECHUE BPEMEHU I TOJTOTOBKH OTBETA.

[Tporieypa mpoBeneHUs MPOMEKYTOYHOW aTTECTAIlMK I OOyYaIONIUXCS YCTAHABIMBACTCS C
y4€TOM WX WHAWBUAYAIbHBIX TCUXO(PH3UYeCKUX ocoOeHHOocTel. [IpomexkyTouHas arTecTarusi MOXKET
MTPOBOJIUTHCS B HECKOJIBKO ATATIOB.

[Ipu mpoBeaeHHM TPOLEAYpPHl OLEHWBAHUSA PE3yAbTaTOB OOyUYEHUS MperyCcMaTpPUBACTCS
WCIIOJIb30BaHUE TEXHHUYECKHX CPEACTB, HEOOXOIMMBIX B CBS3M C WHIMBHIYAIHHBIMH OCOOCHHOCTSIMH
oOyyarommuxcsi. ITU CpelCTBA MOTYT OBITh MPEIOCTABICHBI (HUIUAIOM, WA MOTYT HCIOIB30BaThCA
COOCTBEHHBIC TEXHUYICCKHE CPEJICTRA.

[TpoBenenre mpoIenypbl OICHUBAHHS PE3YJIBTATOB OOyUEHHUs JIOMYCKAeTCs C HCIOIh30BAaHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTEeIIbHBIX TEXHOJIOTHH.

ObecnieunBaeTcs A0CTYN K HHGPOPMALMOHHBIM U Oudauorpadpuyeckum pecypcam B cetu MH-
TePHeT JUIA KaXJI0ro oOydJarormierocs B popmax, aqanTHPOBAHHBIX K OTPAHHUYEHUSIM HX 3JI0POBbS H BOC-
npuUATUS HHPOPMAITUH:

AJISl cJIenbIX U CJIA00BHASIIINX:

- B ICYaTHOH (pOopMe yBETUUEHHBIM HIPUPTOM;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;
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- B popme ayaunodaiina.

Al TIYXHX U ¢J1a00CabIIIAIHX:

- B Ie4aTHou opme;

- B (hopme 3IEKTPOHHOTO IOKYMEHTA.

AJs1 00y4aloIUXCs ¢ HAPYIIEHUSIMU ONOPHO-ABUTATEJILHOI0 aNnapara:

- B Ie4aTHOU opMme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.
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