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1. HEJIN U 3AJAYU OCBOEHUSA JUCIUAITIJIMHbI

Heanb ocBOeHUS AUCIUIUIMHBL: MOJArOTOBKA OOYYaIOMIMXCA K HAYyYHO-MCCIIEIOBATEIbCKOM, MPO-
€KTHOU JIeATeIbHOCTH 10 HampapiieHuio moarotoBku 09.03.01 «MubopmaTtnka U BEIYUCIUTEIIBHAS TEX-
HUKa» MOCPEJCTBOM OOECIeUeHHUs 3TarnoB (popMupoBaHUs KoMIeTeHIUH, npeaycMoTpeHHbix ®I'OC, B
YacTH MPEICTaBICHHBIX HUKE 3HAHUM, YMEHHI U HABBIKOB.

3apaum: U3yyeHue MOHATUIHOrO amnmapara AUCHUILUIUHBI, OCHOBHBIX TEOPETUYECKHUX TMOJIOKECHUI
1 METOJIOB, IPUBUTHE HABBIKOB IPUMEHEHHUSI TECOPETUUECKUX 3HAHUH ISl PeLICHHS MPAKTUYECKUX 3a/1a4.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Hucuuriza VcKyCCTBEHHbIC HEHPOHHBIE CETU  OTHOCUTCA K yactu B nuxna bl k Bapua-
THUBHOH 110 BBIOOPY 00pa3oBaTesbHOM IPOrpaMMBbl MOATOTOBKH OakanaBpoB 1o nporpamme «IIporpamm-
HOe oOecrieyeHHe CPEJCTB BBIYUCIMTEIBHOM TEXHUKM M aBTOMATU3MPOBAHHBIX CHCTEM) HAIpPaBJICHUs
«MH(popmaTHKa U BEIYUCIUTEIbHAS TEXHUKA.

I[J'IH HU3YyYUCHUA ﬂaHHOﬁ JUCHHUITIINHBI H606XOI[I/IMI>I 3HAaHUS, YMCHHA U HABBIKH, (I)OpMI/IpyeMBIe
NpeANICCTBYIOINUMHU AUCHUILIIMHAMMU:

b1.B.12 «OcHOBBI TeOpUU yNIPaBICHUS;

b1.B.JIB.03.01 «MeTtoab1 aHamm3a TaHHBIX);
b1.B.JIB.03.02 «IlpuknaaHas CTaTUCTHKAY;

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

b1.B.10 «MonenupoBaHuey.

[lepeueHr mocneayOIUX TUCHUIUIMH, AJI1 KOTOPBIX HEOOXOJUMBI 3HaHMS, YMEHHUS U HaBBIKH,
(dopmHpyeMble JaHHOM TUCIUITMHOM:

b1.B.JZIB.01.02 «OCHOBBI HEYETKOTO JIOTHYECKOTO BBIBOJIA»;

b1.B./IB.04.01 «TpaHcasTopsl IPOrpaMMHBIX SI3bIKOBY;

b1.B./IB.04.02 «Teopust popManbHbIX TPAMMATHK;

b2.B.03(H) «Hayuno-uccrnenoBaTensckas paboTay;

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

b3.01 «IToaroroBka K 3aluTe U 3alMTa BBITYCKHOM KBaJM(UKAIMOHHON pabOThD».

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI
OcBoeHMe AUCHMIUIMHBI HAIIPaBJIE€HO HAa (OPMUPOBAHUE JIEMEHTOB CIEIYIOININX KOMIETEHUIUN B
coorBercTBUM ¢ ®I'OC BO u OIl BO no gannomy Hanpasienuto noarotoku 09.03.01 «Mudopmaruka

1 BBIYMCIIHUTCIIbHAA TCXHUKA:

IlepedyeHb MIaHMPYyeMBbIX Pe3yJIbTATOB 00yUEHHUS 10 JTUCHMUILIMHE (MOIYJII0), COOTHECEHHbIX
¢ HHAMKATOPAMU JOCTHKEHHUS KOMIIECTECHILMHI

Komnerenuus NuaukarTopsl 10CcTH- Pe3yabTarnl 00yueHus
JKEHH S KOMIIeTeHI Uil
[1K-2. CniocobeH Bia- I1K-2 3Haer: OCHOBHBIE METO/IbI Hay4HO-
JIeTh KyJIbTYypOH Hay4- UCCIIEN0BATEIBCKON IEATEIIBHOCTH;
HOT'O MCCIICIOBAaHUs B YMmeeT: BBIIEIATh U CHCTEMaTU3UPOBATH OCHOB-
00J1acTH Hay4HOM cre- HBIC UJIEU B Hay4YHBIX TEKCTaX, OLICHUBATh IOCTY-
LUAJIBHOCTH, B TOM NalIly HH(POPMALHIO, HE3aBUCUMO OT HCTOY-
YHCJIE UCIIOIb30BAHUEM HUKa, M30erarb aBTOMATUYECKOTO MPHUMEHEHHS
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HOBeWUIMX MHpopMa-
IIHOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

CTaHIAPTHBIX (POPMYII IPU pEIIeHUH 3a]1a4;
Bnageer: naBbikamu cOopa, aHanu3a uHpopma-
IIUH 10 UCCIIEJIOBAHUIO, HABBIKAMH BBIOOpA METO-
JIOB PELLICHHUS 3a7a4 UCCIAEIOBAHUS.
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4. CTPYKTYPA U COAEP)KAHUE JUCIIUIIJIMHBbI

CTpyKTypa AMCUMIIMHBI:
Ckonuposamu u3 yuebHo2o niana no coomsemcmsyroweu OI1:

CMOJIEHCKUIA

DUITNA

AxaneMHYecKHX YaC0B
A .
~ 1= - [-] [ E\
n\l‘_; Huaekc HamMmeHOBAHHE JHECHHMINHBL E E‘ g‘ é’ Konr Mex | Ma6 | TIp |KPTI| CP §_ 3.e. KoMneTeHIER I'pynma

2 g | 3

'!_. FLEPTTr Py ! Cri gt s s oo T I I T T T . = T~ = 1 e o o=

20 |51.B..[lB.02.01 | MKy ccTBetHblE HEfpOHHbIE CETK r4 7 k3 PP 180 [66 |34 r16 16 /8 (36 NK-2 no-21

OBO3HAYEHMUSI:

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

3a0 - 3a4eT ¢ OILCHKOM;

3a — 3a4eT;

Buasbi pador:

KonTakT. — koHTakTHas paboTa 00yJaromuXCs C MPENoaBaTeNeM;
JIek. — IEKITMOHHBIC 3aHITHUS;

Jla6.— maGopaTtopHbie pabOTHI;

[Ip. — mpakTHUECKHE 3aHATHUS;

KPII — kypcoBast 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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DUITNAT

MUSUPOBAHHBIX CUCEMY \M§" )
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Conepmanne AUCHUIIJINHBI

Ne

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

1

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

1.1.  Obaacmu npumeneHuss UCKYCCMBEHHBIX HEUPOHHBIX cemell. buonosuyeckuii 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.  Ilocmanoexa u 803M04CHbIE NYMU peulenus 3a0ayu 00Y4eHUs UCKYCCMBEHHBIX HelPOH-
HbIX cemell. 00yyYeHue ¢ yuumenem, aieopumm 0Opamuo20 pacnpocmpanerus ouuoKu, odyyeHue
be3 yuumens.

1.5.  Hacmpoiixa yucna HelpoH08 8 CKpbIMbIX CNOAX MHO2OCIOUHbIX HEUPOHHBIX cemell 8 NPo-
yecce oOyuenus. Aneopummbl COKpaujeHus..

1.6.  KoncmpykmugHvle aneopummol.

1.7.  Ilepcenmpon. Mnozocnounwiii nepcenmpon. Hetiponnuvle cemu paouanvhwix 6a3ucHvlx
@yuxyuil. Beposmnocmuas netiponnas cemov. Q6006w eHHO-pecpecCUOHHAs HeUPOHHAS CeMb.

1.8.  Hetiponnvie cemu Koxonena.

1.9.  Hetiponusie cemu ecmpeyno2o pacnpocmpanerus. Hetiponnvie cemu Xongunoa.
Hetiponnsie cemu Xommunea.

1.10. [synanpasnennas accoyuamusnas namams. Kackaousie uckyccmeentvle HelpoHHble ce-
mu.

1.11.  Cemu adanmusHoii pe30HaHCHOU meopuu (HasHavyenue, onucanue, Cmpykmypa, ooyye-
HUe, npuMeneHue).

1.12.  KoenHumpoH u HeoKoSHUMPOH (Ha3HaueHue, Onucarue, Cmpykmypa, ooyuerue, npumeHe-
Hue).

1.13.  Ilpeocmaenenue 3a0auu 6 netipocemegom no2uveckom oasuce. Ilpumenenue MHC ons
MOOenUpo8aHUs: CMAmMu4ecKux 00beKmos, Kiaccugurayuu, annpoxcumayuu OyuKyuil, kiacme-
puzayuu, 8peMeHHbIX P08, TUHEHbIX OUHAMUYECKUX 00bEeKMO8.

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

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

1.16. Obwue ceedenus u xapaxmepucmuxu nakema Neural Networks Toolbox cucmemvl
MATLAB. IIpumepol ucnonvzosanus nakema Neural Networks Toolbox npu pewenuu 3aoau:
Kaaccugurayuu, annpoxcumayuy GyHKyutl, npocHO3UPOSAnUs 3HAYEHUl npoyeccd, asmomamu-
4ecK020 8blOeNeHUs YEeHMPO8 KILACMepPOs.

1.17.  Hcnonvzosanue cpedwt Simulink 01 nocmpoenus u 6u3yanuzayuu UCKyCCmeEeHHbIX
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 neupona 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.

IIPAKTUYECKHE 3aHTHA § LIT. 10 2 yaca:
3.1. I[lepcenmponvl u 0OHOCIOUHbBLE NEPCENMPOHHBLE HEUPOHHbIE CeMmu.
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3.2. Teopema Koamozcoposa—ApHnonvoa. Paboma Xexm-Hunvcena

3.3. Uccnedosarnue paouanvHulx OA3UCHbIX cemell.

3.4. KoecHumpoH u HeOKoSHUMPOH (Ha3HaueHue, ONUcanue, CmpyKkmypa, ooyuenue, npumenenue)
3.4. llsynanpasnennasn accoyuamusnas namams. Kackaonvie uckyccmeennvie HelpoHHble Cemu.
3.5. Uccneoosanue camoopeanusyrowuxcsa kapm Koxonena.

3.6. Knaccugpuxayus ¢ ucnonvzosanuem UCKycCcmeeHHblX HeliPpOHHbIX cemell.

3.7. Obwue ceéedenus 0 COBPEMEHHBIX NPOSPAMMHBIX CPEOCMEAX U CUCTNEMAX MOOETUPOBAHUS
UCKYCCMBEHHBIX HeUPOHHBIX cemell.

3.8. Cpeda Simulink 0ns nocmpoenus u guzyanuzayuu UCKYCCMEEeHHbIX HeUPOHHLIX cemell.

4 | PacuerHo-rpaduueckas padbora:

«Pa3paboTka 1 aHaJIN3 JaHHBIX COLIMOJIOTHYECKOr0 OMpPOoca Ha OCHOBE UCKYCCTBEHHOMN
HEHPOHHOM CeTH (MHOTOCJIIOMHOIO NEPCENTPOHA)»

5 CamocTosTenbHas paboTa CTyACHTOB:

4.1. I3yueHue maTepuanosB JIEKIUi;

4.2. IloaroroBka K 3amute 1a00paTopHBIX paboT;

4.3. IlogroroBka k Tecty mo teme Nel;

4.4. BelnonHEHUE pacyeTHO-TpaduuecKor paboThI;

4.5. IloaroroBka K 3K3aMeHy MO AUCLUILIMHE (OLICHOYHbIE MaTepUallbl IPUBEJCHBI B pa3zaeie 6
Hacrosimieit PITI).

Texkyuuii KOHTPOJIb: YCTHBIA ONMPOC HA KAXKIOW JICKIMH 110 MaTepHajaM IMPEIbIIyIIeH Mmapbl, 3aliuTa
ab0paTOPHBIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MU

Tabmuia - O6pazoBaTenbHbIE TEXHOJIOTHUH, UCIIOIb3yEMbIE MPU PEATU3aLUU PA3INYHBIX BUIOB yUeOHON
3aHATHUH 110 TUCIMILIIMHE

Ne | Buzapbl yueOHbIX 3aHATHHA O06pa3oBarenbHbIe TEXHOJIOTUH

n/n

1 Jlekuun Krnaccuueckast (TpaguiimonHas, ”HGOpMAIIMOHHAS )
JEKIUs

2 JlaGoparopHas paboTa TexHOOoTHsI BBITOIHEHUS TAO0OPAaTOPHBIX 3aJaHHUI WH-
JTUBUIYaJIbHO

Homyck k mabopaTopHo#t paboTe

3 IIpakTrueckue 3aHATUS TexHomorust 00y4eHus: Ha OCHOBE PELICHUS 3a]1a4 U
BBIITOJIHEHUS YIIPAXKHEHUI

3 CamocTtosTenbpHas paboTta HubopManinoHHO-KOMMYHHUKAIIHOHHBIE TEXHOIOTHH
ctynentoB (BHeayauTopHas) | (moctyn k DUOC dunmana, k ObC dbunumana, 10cTym K
WH(OPMAIIMOHHO-METOIUIECKIM MaTepHaiaM 1o JUc-

[UTIITAHE)
4 Kontpoib (mpomexxyTounast | TexHOJIOTHS TUCEMEHHOTO KOHTPOJISI, B TOM YHCJIC Te-
aTTeCTalus: IK3aMeH) CTUpOBaHUE
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6. OLEHOYHBIE MATEPHAJIBI J1/Isl TEKYLIETO KOHTPOJISL U
IMMPOMEKYTOYHOI ATTECTALIAY — JIUIA OLIEHKU KAYECTBA OCBOEHUSA
TACIHATITAHBI

K mpomexyTouHoil arTecTanuu CTYJEHTOB IO AUCLMILIMHE MOTYT MPHUBJIEKATHCS MPEACTABUTENN
paboToparenei, MpernoaaBaTeNd NOCIEAYIONNX AUCIUILTNH, 3aBeyIole Kadeapamu.

Onenka KayecTBa OCBOCHHMSI TUCIUIUIMHBI BKIIOYAET KaK TEKYIIHH KOHTPOJIb YCIEBAaeMOCTH, TaK
U IPOMEXYTOUHYIO aTTECTALUIO.
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OneHouHbIE CPEACTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH:
Tunossblie TecTbl 10 TeMe Nel /1715l IPOBEPKHU 3HAHMUI CTYACHTOB:

13?1 Bonpoc BapuanTbl oTBeTa
1. |Tlo kakum npuHOUIAM CTPO- |B COOTBETCTBUH C MPHHIMIIAMH OpraHU3AlUMK U (PYHKIHOHUPOBAHUS OHO- +
SITCSA UCKYCCTBEHHBIC HEMPOH- |JOrMUECKUX HEMPOHHBIX ceTel
HbIe ceTh? [o npUHIMIAM U TIPaBHIaM MAaTEeMATHICCKOM JIOTHKH
B cOOTBETCTBMU MPHHIUIIAME UCKYCCTBEHHOI'O MHTEIUICKTa U TEOPUH IPH-
HATUS PEeLICHUI
Ha ocHOBE MPHHIMIIOB UMHUTALHOHHOTO MOJCIHPOBAHHUS CIIOKHBIX CHCTEM
U IPOLIECCOB
2. |KTo u Kora mpeamoxuI Y. Maxkkanox (W. McCulloch) u Y. ITutre (W. Pitts) B 1943 . +
MEePBYIO MOJIENb HeHpoHa? J1. Xe60 (D. Hebb) B 1949 1.
®. Poszenbnatt (F. Rosenblatt) B 1957 r.
J. Xw106en (D. Hubel) u T. Busens (T. Wiesel) B 1959 .
3. |Kto u korna Brepebie npea- | Y. Makkanox (W. McCulloch) u Y. ITurre (W. Pitts) B 1943 .
J0KHI IpaBuiIa 00y4yeHus uc- | 1. Xe66 (D. Hebb) B 1949 1. +
KYCCTBEHHO# HeponHoi ce- | . Posenbuart (F. Rosenblatt) B 1957 r.
T™H? J. Xero6en (D. Hubel) u T. Busens (T. Wiesel) B 1959 1.
4. |Kto u xorna paspaborain Y. Maxkkanox (W. McCulloch) u Y. ITutre (W. Pitts) B 1943 .
MIPUHITUITEI OPTaHU3AIUH U J. Xe066 (D. Hebb) B 1949 .
(Gynxuuonuposanus nepeen- |®. Pozen6nart (F. Rosenblatt) B 1957 r. +
TPOHOB? JI. Xbro6en (D. Hubel) u T. Busens (T. Wiesel) B 1959 r.
5. |Kto u korma paspaboran kor- |Y. Makkanox (W. McCulloch) u Y. ITutre (W. Pitts) B 1943 r.
HUTPOH? J1. Xe60 (D. Hebb) B 1949 1.
®. Poszenbnart (F. Rosenblatt) B 1957 1.
K. ®dykymuma (K. Fukushima) B 1975 r. +
6. |KTo 1 Koraa npeioxKun J1. Xe60 (D. Hebb) B 1949 1.
HelipoceTeBble MoJienH, 00y- |D. Posenbnart (F. Rosenblatt) B 1957 r.
varomeiics 6e3 yunrens Ha | T. Koxonen (T. Kohonen) B 1982 r. +
ocHoBe camoopranmsaimn?  |K. dykymuma (K. Fukushima) B 1975 .
7. |Kto u korma co3nan agantus- |P. Pozendaart (F. Rosenblatt) 8 1957 r.
Hy!0 pesonancHyro Teopuio 1 | T. Koxonen (T. Kohonen) B 1982 r.
MoJiend HeWpoHHbIX cetedd Ha |C. I'poccbepr (S. Grossberg) B 1987 1. +
ee 0cHOBe? J1. Xe66 (D. Hebb) B 1949 r.
8. |Kakumu cBoiicTBaMu o0najia- |e 00y4eHHE HA OCHOBE IIPUMEPOB; +
[ ]

I0T UCKYCCTBEHHbIE HEUPOH-
HBIE CeTH?

U3BJICYCHHE 3HAYMMOM MH(OPMAIMKM U 3aKOHOMEPHOCTEH U3 M30BITOY-
HBIX 1 3alllyMJICHHBIX JTaHHBIX;

000011IeHNE NPE/IBIIYIIEro OIIbITa;

® aJaNTHUBHOCTH K M3MEHEHHUIO YCIOBHil (DYHKIMOHUPOBAHHS

e 00yd4eHHE Ha OCHOBE NPEIECHTOB (IPUMEPOB);

® [POCTOTA JUHIBUCTUYECKOH MHTEpHpEeTallMy CTPYKTYpPbI CETH U 3Hade-
HUIl CUHANITUYECKHUX BECOB HEHPOHOB CETH;

e U3BJICUCHME 3HAYMMOW MH(OpMaNnM M 3aKOHOMEPHOCTEH M3 M30BITOY-
HBIX U 3aLIyMJICHHBIX JaHHbIX;

e OpICTpast CXOAMMOCTD TIPH PEIICHUH ONITHMH3AIMOHHBIX 33134,

e MaJioe YHCJIO IUKJIOB U JIUTEIHHOCTH BPEeMEHH 00yUeHHs

® HEKPUTUYHOCTb K BHy IAPAMETPOB;

e 00001IeHNe PEIBIYIIETrO OIbITA,;

e U3BJCUYCHHE 3HAYMMOM MH(MOPMAINH W 3aKOHOMEPHOCTEH M3 M30BITOY-
HBIX W 3allyMJICHHBIX JJAHHBIX;

® TPOCTOTA MPEACTABICHUS KCIICPTHBIX 3HAHUH;

® JIOTMYECKas MPO3PaYHOCTh CTPYKTYPhl HEHPOHHOM CeTH

® HCKPUTHUYHOCTDb K BUAY IMapaMETPOB; O606III€HI/I€ NpeAbIAYIICTO OIbITA,
® U3BJICUCHME 3HAYUMOM I/IH(l)OpMaIII/II/I n 3aKOHOM€pHOCTeﬁ 13 U30BITOY-
HbIX U 3alIYMJICHHBIX JAaHHBIX;
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PIIJ[ F1.B.J]B.01.01 «MoOdenu u memoovl UCKYCCMEEHHO20 UHMELIEKMAy

Ne

w/n Bonpoc BapuanTbl oTBeTa

® TIPOCTOTA MPEACTABICHUS SKCIIEPTHBIX 3HAHHH;
e HEBO3MOXKHOCTb HCIIOIB30BaHMS B PEATbHOM MacIuTabe BPEMEHU

9. |Koraa ucnonp3oBaHne HCKYC- OTCYTCTBYET alTOPUTM PEIICHUS 3aJa4d WIM HEH3BECTEH NpHHOUN ee | +

CTBCHHOU HEUPOHHOU CETU pelenus, HO UIMEIOTCS SIKCIIEPUMEHTAJILHBIE TaHHEIE €€ PELICHHS

ABJISIETCS 1ENECO00PA3HBIM? 3ajJia4a XapakTepusyercs 00JIbIINMU 00beMaMH HH)OPMALIUH;

e JIaHHBIC HETOJIHBI, 3alTYMJICHbI, N30BITOYHbI WJIK IPOTHBOPEUUBHI

® OTCYTCTBYET aJICOPUTM DPELICHHS 3aJadd WA HEU3BECTECH NPHUHIUII €€
peuenus, ¥ HET 3KCIEPUMEHTAIbHBIX JAHHBIX €€ PEIICHHUS,

e 33/1a4a XapaKTepPHU3yeTCsl He3HAYMTEILHBIMA 00beMaMHu HHPOPMAIINK;

e JaHHBIC HEIOJHBI, 3alTyMJICHBI, H30BITOYHBI WJIN IPOTHBOPECUUBHI

e 33/1a9a XapakTepHU3yeTcsi OONbIIMMHI 00beMaMu HHPOPMAIIHH;

e HE0OXOIMMO OCYIIECTBUTH JIMHTBUCTHYECKYIO MHTEPIPETAIUIO CTPYK-
TypHI CETH ¥ 3HAYEHUH CHHANTHYECKUX BECOB HEHPOHOB CETH;

e JIaHHBIC HEIOJHBI, 3alTyMJICHBI, H30BITOYHbI WJIN IPOTHBOPCUUBHI

e 3a/1a4a XapaKTepHU3yeTcsi OONBIIMMH 00beMaMu HH(POPMAIIHH;

e TpebyeTcs OOBSICHUTD PE3yNbTaThl (PYyHKIMOHUPOBAHHUSA U MOJEIHPOBa-
HUSL;

e Heo0XOJMMO OCYIIECTBUTH dKCIIepTHOE (hOPMUpOBaHUE 0a3bl 3HAHHUH

10.|B uem 3akmouaercs 3a1aya  |3ajada KIacTEpU3alMM COCTOMT B yKa3aHHM IPUHAJIEKHOCTH BXOIHOTO
KJIacTepu3aLu? o0pa3a, MpeACTaBJICHHOTO BEKTOPOM NPU3HAKOB, OJHOMY WIJIM HECKOJIBKHM
[IPEABAPUTEIIHHO ONPEICICHHBIM KIIacCaM.

[Ipu pemieHun 3aaun KilacTepU3alMi OTCYTCTBYET OOydarolasi BEIOOpKa ¢| +
METKaMH KjaccoB. PelieHue 3aaun KiacTepu3aluy OCHOBaHO Ha YCTaHOB-
JICHUH 1107100151 00pa30B M pa3MeNIeHnH OJIM3KIX 00pa3oB B OJIMH KIIACTep.
3ajaueil KJlacTepu3alny SBISIETCS HAXOXKACHHE PELIeHUs, KOTOPOe yIOBIIe-
TBOpPSIET CHCTEME OTPaHUYCHHN M MAaKCUMHU3UPYET MM MUHUMHU3UPYET Iie-
JIEBYIO (DYHKIIHIO.

3ajauell KiacTepu3alUy SIBISETCS pacyeT TAaKOro BXOJIHOTO BO3ACHCTBUS,
IIPU KOTOPOM CHCTEMa CIIeIyeT IO JKelaeMOW TPaeKTOpHH, AUKTYEeMOH 3Ta-
JIOHHOM MOJIENBIO.

11.|B 4yem 3aximodaercs 3ajjaua  |3aqaya anmnpoKCHMAIlMd COCTOUT B yKa3aHUM HPUHAICKHOCTH BXOHOTO
amnmnpoKCHUMAaIu? o0pasa, MpeACTaBICHHOTO BEKTOPOM MPU3HAKOB, OJHOMY WIIM HECKOJIbKHM
Hpe/IBAPUTEIIBHO OINPEIeTICHHBIM KIIacCaM.

IIpu pemennn 3aaa4u anmpoKCUMaIlM OTCYTCTBYET 00ydJaroliasi BRIOOpKa ¢
MeTKaMH KJiaccoB. PelieHue 3ajaun annpoKCMMalii OCHOBAHO Ha yCTaHOB-
JICHUH T0JI00Ms 00pa30B M pa3MeIleHNH OJIM3KUX 00pa3oB B OJUH KJIAcC afl-
HPOKCUMAIIHH.

3ajaveil anmnpoKCHMMAIMU SIBIISIETCS HAXOXIEHHUE pEIIeHHs, KOTOPOe YI0-
BJIETBOPSIET CHUCTEME OrPaHUYEHHH M MaKCUMH3HUPYET WIM MUHHUMHU3UPYET
LIEJIEeBYIO (DYHKIIHIO.

ITycTh uMeeTcst 0Oyuaroias BHIOOpKa, KOTOpasi TeHePUPYeTCsl HEM3BECTHOM| +
¢yHKIpel. 3a1aya annpoKCHMalUud COCTOMT B HAaXOXJCHWH OLEHKH 3TOU

GhyHKIHN.
12.| 13 xakux 31neMeHToB cocTouT |M3 yMHOXXHUTENIEH, CyMMaTopa U HeJIMHEHHOTo peoOpa3oBaTes +
(hopmasbHBIi HelipoH? W3 nnTerpaTopa, aMHeHoro npeodpazoBarelisi 1 HOpMalM3aropa

U3 CYMMATOpPOB, YMHOXUTCIIA U HEJIMHEHHBIX Hp€06pa30BaTCH€ﬁ
U3 CYMMATOPOB, YMHOXHUTCJIA U ACTIUTCIIA

13.|B kakoii mocienoBaTebHOCTH | Bo-TIepBBIX, YMHOXXEHHE CHUTHAIOB HAa BXOJaX HEWpOHA HA BECOBBIC KO3(]-| +
OCYIIECTBIICTCS (DYHKIIMOHU- |(DUIIMEHTHI; BO-BTOPBIX, CYMMHpPOBAHHE IIOJNYYCHHBIX pe3yJIbTAaTOB, B-
poBaHue HelpoHa? TPEThUX, HEJIMHEHHOE MpeoOdpa3oBaHme

Bo-nepBbIX, CYMMHUpOBaHHE CUTHAJIOB Ha BXOJlaX HEMpPOHA; BO-BTOPBIX, UX
HOpMAaJTU3aIHsl; B-TPEThUX, HEMMHEIHOE MpeoOpa3oBaHue

Bo-nepBbix, HOpManu3alys CUTHAJIOB HA BXOAAaX HEHUPOHA; BO-BTOPBIX, UX
CYMMHPOBaHHE; B-TPEThHX, HEIMHEHHOE MTPeoOpa3oBaHme
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Ne
w/n Bonpoc BapuanTbl oTBeTa
Bo-mepBrIX, YMHOKEHHE CHTHAJIOB Ha BXOJaX HEWpoHa Ha BECOBEIE KO3(-
(UIIEHTHI; BO-BTOPHIX, HENIMHEHHOE TTPeoOpa30BaHNe MOIYUCHHBIX PE3yilhb-
TaTOB; B-TPEThUX, MX CYMMHPOBaHHE
14.|Ha3oBute HecymecTBytonyto |HomuHanbHas
(dhyHKIMIO akTUBANMU HeripoHa| CUurmMongaipHas
PanunansHO-0a3ucHas
KsagpaTuunas
15.|Kakue cBoiicTBa CUTMOU/IANb- (@ [POCTOE BHIPAKCHUE ATIS IPOU3BOIHOI;
HOW QYHKUMHK IPUBETM K €€ |o  muddepeHnupyeMocTh Ha Beeit ocu abemucc;
HNIMPOKOMY PACHPOCTPAHCHUIO |e  ycuieHHE CIa0BIX CUTHAJIOB JydIle, 4YeM OOJBIINX, U MPeAOoTBpalleHUe
B Ka4eCTBE aKTHBALIHOHHOM HACBIIICHUS OT OOJIBIINX CUTHAJIOB
q)yUHKHHH TS MoJieNeH e BO3MOYHOCTb UCIIOJIB30BAHUS TOJIBKO JIHOO IS MOJOKUTEIbHBIX, JIHOO
HEHPOHOB? JUIS OTPULIATENBHBIX 3HAYEHHUI BXOAHBIX CHTHAJIOB;
® OIMHAKOBOC yCHJICHHE MaJbIX W OONBININX 3HAYCHUH BXOJHBIX CHTHA-
JIOB;
® TPOCTOE BEIpAKEHHUE [UIS €€ MPOU3BOIHOM;
e o0ecreyeHrE XOPOIINX anreOpandecKuX CBOHCTB pealn3yeMoro Helu-
HEIHOTO MPeoOpa3oBaHNUS;
® OTCYTCTBHE OTPAaHWYCHUH 00JIaCTH 3HAUCHMUIA;
e TpeOTBpAllleHHE HACHIILCHUS OT OOJBIINX CHI'HAJIOB
® OTCYTCTBHE OIpaHWYEHHI 00JIaCTH 3HAUCHUH;
e juddepeHIpyeMOCTh Ha Bcel ocu abCIucc;
® TPOCTOTA UHTEIPHUPOBAHUS
16.|Kakas 13 akTHBAITMOHHBIX JIuneiinas
(yHKIMH HeWipoHa npuHUMaeT | CUrMouJaubHast
OJIHO U3 IByX JIbTCPHAaTUB-  |3HaKoBasl (CUTHATYpHAas)
HBIX 3HAYCHHUIA? PaananbHo-6a3ucHast
17.|Kakas n3 akTHBAIIMOHHBIX JIuneiinas
(yHKIMH HeWipoHa He MeeT |CurmouganbHast
OrpaHUYEHUH B 00IACTH 3Ha- |3HakoBas (CMIHATYpHAs)
YeHUH? PajinanbHo-6asucHas
18.|Kakue TUIbI HEHPOHOB B UC- |®  BXOJIHbIE HEHPOHBI; IPOMEKYTOUHBIE HEHPOHBI; BHIXOJHbIE HEHPOHBI
KyCCTBCHHOI HCHPOHHOM CCTH (@ cyHANTHYECKME HEHPOHBI, COMATHYECKHE HEHPOHbI; JIEHIPUTHBIC
MO>KHO BBIJICIUTH B 3aBHCH- HEPOHBI
MOCTH OT BBIIONHACMBIX HMH | o  gopmanu30BaHHBIE HEWPOHBI; aKTHBALMOHHBIE HEHPOHBI, HEAKTHBAIIH-
dymKuuii? OHHbIE HEMPOHBDI
e BO30yXJaroniue HEHUPOHBI; TOPMO3SIINE HEHPOHBI, HEUTpaIbHBIE
HEHpOHEI
19.|Kakne ocHOBHBIE THIIBI HC- ® MHOTOCJIOIHBIC; TOJHOCBSA3HBIC; CIA00CBsI3HBIC
KyCCTBEHHBIX HCHPOHHBIX Ce- |e  OnHOCIONHBIE, JIBYCJIOMHBIE; MHOTOCJIONMHbBIE
Tel MOXKHO BBIJICTIUTh TOUKH | o  [iociie/I0BATENbHBIE; napajuiesbHbIe; TOCIIe0BaTENbHO-TIAPAILIELHBIE
SpeHHS HX TONONOrHH? ® CHHXPOHHBIC; ACHHXPOHHBIC,; KOMOMHUPOBAHHEIC
20.|B xakux HEHPOHHBIX CETIX B nmonmHOCBSA3HBIX
KaXXIbli HEHMPOH nepeaaer B MHOrOCI0MHBIX
CBOH BBIXOJIHOM cHUTHAI B ciouctsix
OCTaJIbHBIM HelpoHaM ceTh? |B c¢inabocBsA3aHHbIX
21.|Ha xakue THIIBI JENATCS MHO- |® MOHOTOHHBIE, CETH 0€3 00paTHBIX CBA3EH;
TOCJIOMHBIE HEHPOHHBIE CETH? CEeTH C OOpPATHBIMH CBSI3IMHU
® MOHOTOHHbIE; HEMOHOTOHHBIE; CMEILIAaHHbIE
e Ci1a0OCBsI3aHHBIC; CHIBHOCBSI3aHHBIC, KOMOMHHUPOBAHHEIC
® CIIOHCTBIE; YaCTHYHO-CJIOUCThIE; HECTOUCTHIE
22.|Kakue cyuiecTBytoT pa3Ho- ® CJIOUCTO-LIMKINYECKHUE;

BUJHOCTU HEHPOHHBIX ceTel ¢
00paTHBIMU CBSI3SIMU?

® CJIOMCTO-IIOJTHOCBA3AHHEIC,

® JIO0JIHOCBA3aHHO-CJIOUCTEIC
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No
w/n Bomnpoc BapuanTel oTBeTa
23.|Co ckompKUMH HelipoHaMH B |3
okpecTHOCTH (oH Heiimana |4
CBsI3aH KaX[bIil HEUPOH cla- |6
00CBsI3HOM HeWpoHHOU ceTn? |§
24.|Co ckolbpKAMH HelipoHaMH B |3
okpecTHOCTH ["0JIest cBsI3aH 4
Ka)KJbIil HEHPOH c1abocBsi3- |6
HOW HelpoHHOH ceTn? 8
25.|Co ckompKkuMH HelipoHaMH B |3
OKpecTHOCTH Mypa cBs3aH 4
Ka)Iblii HEHPOH CIabOCBsI3- |6
Hoit THC? 8
26.|Kakue OCHOBHEIE TUIIBI HC- e (opMarbHBIC HCKYCCTBCHHBIC HEHPOHHBIE CETH;
KYCCTBCHHBIX HCHPOHHBIX CC- |e peslaKCAllHOHHBIE HCKYCCTBEHHBIE HEUPOHHBIE CETH;
Tel MOXKHO BBIJICIIUTh TOYKH  |e HCKYCCTBEHHBIE HEHPOHHBIE CETH, MMUTHPYIONIME CBOMCTBA ECTECTBEH-
3peHHs MPUHIIAIA UX AeH- HBIX HEHPOHHBIX CeTel
craus? e (hopMaibHbIE HCKYCCTBEHHBIE HEMPOHHbIE CETH;
e KBasu(opMabHEIE;
e HedopMaIbHbIE
® TOMOTCHHBIE;
® TETEPOTCHHBIE,;
® THOPHUIHBIC
® TOMEOCTaTHYECKHE;
® CaMOHacTpaHWBaIOLINECs;
® HBOIIOIMOHHUPYIOLIIE
27.|K xaxomy tumy uckycctBeH- |K ceTsim 6e3 oOpaTHBIX cBsi3eit
HBIX HEHPOHHBIX ceTell 0THO- |K ceTsiM ¢ 0OpaTHBIMHU CBSI3SIMU
CUTCSI MHOT'OCJIOWHBII nep- K cl1ouCTO-IIUKINYECKHUM CETSIM C 06paTHI>IMI/I CBA3SIMHU
cenTpon? K moIHOCBSA3HO-CIOUCTBIM CETSIM
28.|Yem xapakTepusyroTcs romo- |HelipoHamu ogHOTO THIIA ¢ eIMHON (QYHKIIMEH aKTHBAIIUH.
TEHHbIE HEUPOHHBIE CETH? HeiiponaMu o1HOTO THNA C Pa3NMYHOMN (YHKIIMEH aKTHBALNH.
HefiporaMu pa3iuyHOTO THIIA ¢ eAMHON QYHKIMEH aKTHBAIINH.
HeliporaMu pa3iryHOTO THIIA C Pa3IMIHON (OYHKIMEH aKTHBAIIHH.
29.|Ha yem oCHOBaH IMPUHIIUII OcHOBaHBI Ha UCTIONB30BaHUH OJAWHAKOBBIX WM PA3]IMUYHBIX 110 CTPYKTYpE U
JIEWCTBHS PEJIAKCAIMOHHBIX  |0COOCHHOCTSIM (PyHKIMOHMPOBaHHA (POPMaANBHBIX MCKYCCTBEHHBIX HEHpO-
cereit? HOB
OcHOBaHBI Ha OCOOCHHOCTSAX ITOBEJICHHS aBTOHOMHBIX HENWHEHHBIX IWHA-
MHYECKUX CHUCTEM, 00JaIaroNMX Mpu GUKCUPOBAHHOM HabOpe MapaMeTpoB
TOYKAaMH YCTOHYNBOTO PABHOBECHS, K KOTOPBIM OHH NMPHUXOJAT B 3aBHCHMO-
CTH OT HAYaJIbHOTO COCTOSIHHUS
MIMUTUPYIOT OCHOBHBIE aCIIEKThI €CTECTBEHHBIX HEMPOHHBIX ceTel
OcHOBaHBI Ha IOCTPOCHHH IOCTPOUTH TAKOTO OTOOpakeHWs, 4TOOBI Ha
KaXX/IbIF BO3MOXKHBIM BXOJHOHM CHTHaN (pOpMUPOBAIICS MPABUIBHBIN BBIXO/I-
HOH cUrHaJ
30.|Yro moxassiBaeT Teopema B03MOXXHOCTh TTOCTPOEHHUSI MHOTOMEPHOTO OTOOpPaKEHHUS C TOMOIIBI0 Ma-

Konmoroposa—Apnonbsaa?

TEMATHYCCKHUX onepaunﬁ HaJl HC Ooiee yem JABYMSA IEPEMCHHBIMHA

[IpencraBuMoCTh (PYHKIIMH MHOTHX TIEPEMEHHBIX JOCTaTOYHO OOIIEro BUAA
C MOMOILBIO JBYXCIOWHOW HEHPOHHON CETU C MPSIMBIMU MOJHBIMU CBS3SIMHU
C 7 HEWpOHAaMHU BXOAHOTO ciiosl, (2n+1) HelipoHaMH CKpPBITOTO CJIOs C 3apa-
Hee U3BECTHBIMH OTPAaHMYCHHBIME (PYHKIUSMH aKTHBAIUU (HAIPUMEp, CHT-
MOWJIAJIbHBIMHU) M 7 HEHPOHAMU BBIXOJHOTO CJIOSI C HECM3BECTHBIMU (DYHK-
LHUSIMU aKTHBAI[UH

Pemaemocth 3amaum mpencTaBieHHs (QYHKIMKA TPOW3BOJBHOTO BHAA Ha
HEUPOHHOM CeTH W YyKa3bIBaeT ISl KaXKIOW 3aJaud MUHUMAIIbHBIE YHCIa
HEHPOHOB CETH, HEOOXOIUMBIX JIJISl €€ PEeIICHUs
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No
Bonpoc BapuanTbl oTBeTa
n/n
[IpencraBneHne MHOrOMEPHBIX (DyHKIIMH MHOTHX IIEPEMEHHBIX C HCIIOJIB30-
BaHHMEM OJHOPOJAHBIX ABYXCIOWHBIX HEHPOHHBIX CETEH C CHTMOMIATbHBIMHU
nepelaTOuHbIMH (DYHKIHSIMU
31.|Yro noxa3siBaeT TeopemMa B03M0OXXHOCTh OCTPOEHUSI MHOIOMEPHOTO OTOOPAKEHUSI C TOMOILBIO Ma-

Xex1-Hunbcena?

TCMATHYCCKHUX onepaunﬁ HaJl HC Ooiee yem JABYMSA NIEPEMCHHBIMHA

IpencraBuMOCTh (PYHKIMH MHOTHX TIEPEMEHHBIX JOCTATOYHO OOIIEro BUAA
C TIOMOILBIO JIBYXCJIIOMHON HEMPOHHOM CETH C MPSAMBIMHU IOJHBIMU CBA3SIMU
C 7 HeWpOHaMU BXOAHOTO cjiosl, (2n+1) HelipoHaMU CKpPBITOrO CJIOs C 3apa-
HEC U3BECTHBIMH OTPAaHMYCHHBIMU (YHKIUSAMHU aKTHUBAIUU (HApPUMEp, CHUT-
MOWJAJIbHBIMHU) ¥ 7 HEHPOHAMHU BBIXOJHOIO CJIOSI C HEH3BECTHBIMU (DYHK-
IHSIMH aKTHBAIHHI

[IpencraBumocTb M000H HEMPEPHIBHON (YHKIIMN TPEX NMEPEMEHHBIX B BHIE
cyMMBbl (pyHKIHH He O6oliee IBYX HEPEMEHHBIX

[IpencraBEMOCTH HETPEPHIBHBIX (PYHKITMA HECKOJIBKUAX TIEPEMCHHBIX B BHIC
CYTIePIIO3UINK HETIPEPBIBHBIX (DYHKITUH OTHOTO MIEPEMEHHOTO U CIIOKCHHS

32.

Yxaxxute BepHYyI0 GopMyn-
POBKY «TE€OPEMBI O TIOJTHOTE»

JIrobast HempepbIBHAs (QYHKIHS HECKOJBKHX MHMEPEMEHHBIX MOXKET OBITH
NIPEACTaBICHA B BHJE CYNEPIIO3NINI HENPEphIBHBIX (DYHKIUH OTHOTO IIe-
PEMEHHOTO M CJIOKECHUS

JIro6ast HenpephIBHAsE (QYHKIMS TPEX MEPEMEHHBIX MOXKET OBITh NPENCTaB-
JICHAa B BUJIe CYMMBI QYHKIMH He 0oJiee IBYX ePEeMEHHbIX.

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

JIrobast HerpepbiBHAsT (yHKIMS HAa 3aMKHYTOM OTPaHHYEHHOM MHOXECTBE
MOXeT OBITh PABHOMEPHO MpUOIMKEeHAa (GYHKIHUAMH, BBIYHCISIEMBIMH
HEWPOHHBIMH CETSIMHU, eciii (QYHKIHMS aKTHBALMK HEHpOHA JBaXKAbI HEMpe-
pBIBHO nuddepeHupyemMa 1 HerpepbiBHa

33.

KakoBa neip 00yueHus ¢ y4au-
TeJIeM UCKYCCTBEHHOM
HEHUpOHHOM ceTn?

Hactpouts mapamMeTpbl HEWpPOHOB (CHHANTHYECKHE Beca W CMEIICHUs)
HEHPOHHOW CeTH TakuM 00pa3oM, yTOObI 0O0ECTIEYUTh NIl BXOJHBIX CUTHA-
JIOB MOJTYYCHHE TPeOyEeMbIX BBIXOJHBIX CHTHAJIOB.

V3MeHNTh CTPYKTYpY M IapaMeTpbl HEHPOHHOM CeTH TakuM 00pa3oM, 4To-
Obl OHA cTaJla aJIeKBaTHOM CTPYKTYpE U ITapaMeTpaM penraeMon 3a1adm.

ObecneunTh MUHIMATBHYIO H30bITOuHOCTE THC.

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

34.

K kakoii rpymnmne MeTonoB
00y4YeHHS NCKYCCTBECHHBIX
HEHUPOHHBIX CeTel OTHOCUTCS
aJropuT™M 0OPaTHOTO PacIpo-
CTpaHeHHs OUIHOKH (error
back propagation)?

JlokanpHOMI ONTUMU3AINU C BBIYMCIICHUECM YACTHBIX MMPOU3BOAHBIX IIEPBOTO
nopsaKa

JlokanpHOMI ONTUMU3AIU C BBIYMCIICHUECM YACTHBIX MMPOU3BOAHBIX IIEPBOTO
1 BTOPOT'O mopsijika

CToxacTU4eCKOi OIITUMH3alIH

T'no6abHON ONTUMHU3AIUN

35.

Ot 4ero 3aBHUCHT YHUCIIO 00pa-
30B, KOTOpBIE CIIOCOOHA pac-
IMMO3HaBaTh UCKYCCTBCHHAA
HEHpOHHAs CeTh?

OT uncna cinoeB, HEHPOHOB B ITHUX CJIOSIX, YHCIA BECOB 3TUX HEHPOHOB U
BHJIa aKTUBAIIMOHHBIX (YHKIMH HEHPOHOB

OT yncna HEHPOHOB

OT ymcna HEHPOHOB U OT YHCJIA BECOB ATHX HEHPOHOB

Ot uncia cnoeB U HEHPOHOB B 3THX CHOSIX

36.

Korna npekpartaetcs nporece
00y4JeHHS NCKYCCTBEHHOM
HEHpOHHOU ceTn?

JInbo korma mpoiieHO ONpeaeNeHHOe KOJIUYEeCTBO JMOX OOy4eHHs, OO
KOr'[a OIMHOKa JOCTUTHET HEKOTOPOrO OIMPEACICHHOTO MAJIOTO YPOBHS, JIH-
60 xoryia ommuOKa IepecTaHeT YMEHBIIAThCs

Korgma crpykrypy u mapamerpst MTHC m3meHnnch TakuM o0pa3om, 9TO OHa
cTaja aJIeKBaTHOM CTPYKTYpE U napameTpaM peiiaeMon 3aj1aqu

Korma obecrieuena muanMansHas n3osirounocts MHC

Korpma ycTaHOBHINCH yCTOWYHBEIC 3aBHCHMOCTH MEXIy COXPaHSEMBIMHU B
HMCKYCCTBEHHON HEHPOHHOW CETU JAHHBIMHU.

37.

B uem BeIpaxaercs crmocoo-
HOCTB K 0000IICHHUIO UCKYC-
CTBEHHOM HellpoHHoOii cetu?

DT0 crmocoOHOCTh HEUPOHHOM CETH JieNIaTh TOYHBIN MMPOTHO3 HA JaHHBIX, HE
MPUHAIICIKAIINX UCXOAHOMY 00YJaroIeMy MHOXKECTBY
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3TO BO3MOMKHOCTh arperupoBaHUsi UCXOJHBIX JAHHBIX B HEHPOHHOH ceTn
JUTSL TTOJTYYICeHHST 0000IIIEHHOM OIICHKH.

D710 crmocoOHOCTh HEHPOHHOW FeHEPUPOBATh HOBBIC THITOTE3bI

OTO CrMOCOOHOCTh HEHPOHHON CETH YBENIWYMBATH OOBEM 3alIOMHHAEMOM
uH(popManuy 1o pe3ysbTaTaM JUIMTEIbHOr0 00y4YeHHs

38.

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

B YpE3MECPHO TOYHOM MOJATOHKE BBIXOJIHBIX 3HAYCHHUI CETH B cjlydac CJIviI-
KOM J0JIr0ro €€ O6y‘~IeHI/IH Ipu yCJIOBUH, HU30BITOYHO «MOIITHOM» CETU

B HecmocoOHOCTH 3a0BIBATh HAKOIUIEHHBIH OIBIT CETH MPH €€ MOBTOPHOM
o0yuYeHHH

B yiy4nieHnu nporHoCTHYECKUX BO3MOXKHOCTEH CETH MO pe3yJibTaTaM JUIH-
TEJILHOTO 00YYEHUsI

B yBenuuyeHHH 3aBUCHMOCTH OT KadecTBa 00ydaroIei BEIOOPKH B IpoIiecce
o0yueHHs

39.

KaxoBo HazHavyeHue Kpocc-
MIPOBEPKU HEMPOHHOMU CETH?

He3aBucumblii KOHTPOJIb PE3YJIbTATa B XOJI€ &JITOPUTMA.

CpaBHeHue pe3ynbTaToB 00y4YEHUsI CETH C Pa3IMYHOI CTPYKTYpOH Ha OIHOU
1 TOM K€ YacTH BHIOOPKH.

He3aBucuMbIii KOHTPOJIb PaOOTHI PA3IMIHBIX CJIOB HEHPOHHOH CETH.

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

40.

KakoBa niens 00y4enus 6e3
YUUTENs NCKYCCTBCHHOM
HEHUpPOHHOM ceTu?

HaCTpOI/ITB napamMeTpsbl HeﬁpOHOB (CI/IHaHTI/I‘IeCKI/Ie B€Ca H CM€H.ICHI/I$[)
HeﬁpOHHOﬁ CCTHU JIMIIb C UCITOJBb30BAHUEM BXOJHBIX CUTIHAJIOB TaAKUM 06pa—
30M, YTOOBI OpEeABABICHUC JOCTATOYHO ONHM3KUX BXOOHBIX CUTHAJIOB JaBajIO
OJIMHAKOBBIC BBIXOAHBIC CUT'HAJIbI.

V3MeHNTh CTPYKTYpY M IapaMeTphl HEHPOHHOM CeTH TakuM 00pa3oM, 4To-
Obl OHA cTaJla aJIeKBaTHOM CTPYKTYpE U IapaMeTpaM periaeMoi 3a/1auu.

Hactpouts mapaMeTpbl HEHpPOHOB (CHHANTHYSCKHE BeCa W CMEIICHUA)
HEHPOHHOW CeTH TakuM 00pa3oM, 4TOObI 00ECTIEYUTh NIl BXOJHBIX CUTHA-
JIOB MOJy4YeHHe TPeOyeMbIX BBIXOJIHBIX CUTHAJIOB.

OcCyIIecTBUTh YCTAaHOBJICHHE YCTOMUYMBBIX 3aBUCHMOCTEH MEXIy COXpaHse-
MBIMU B UCKYCCTBEHHOW HEHPOHHOM CETHU JIaHHBIMU.

41.

YeM oTanUaeTC CUTHAIBLHBIA
MeTo 1 00yueHust Xebba oT
JuddepeHIraIbHOr0?

B curnanpHOM Merojie oOyueHHs Xe00a yCHIMBAIOTCS Beca CBsI3el MExIy
BO30YK/ICHHBIMU HeiipoHamu, a B Jud(depeHInaIbHOM MeTo/le 00ydeHHs
Xeb60a 6os1ee MHTEHCUBHO M3MEHSIOTCS Beca CBsI3€H, COeAMHSAIONINE HeHpOo-
HBI, BEIXOJIBI KOTOPBIX HanOoJee TMHAMUYHO W3MEHMIINCH.

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

B curnansaom Metozne o0yuenust Xeb0a Beca HEHPOHOB M3 COCEIHUX CIIOEB
H3MEHSIOTCA TI0TapHo, a B AuddepeHnnans-HoM MeToe o0ydeHus Xebba —
M3MEHSIIOTCS Beca cpa3y TPyl HeHPOHOB.

B curnansiHom mMertozie oOyueHnst Xe60a U3MEHSIOTCSI Beca HEHPOHOB O/IHO-
BPEMEHHO Bceil cetH, a B AndQepeHaibHoM MeTosie o0yueHnst Xebba —
HOCIIEOBATENIHLHO OT CII0S K CIIOK0.

42.

B gem 3akiouaercs cyTh al-
roputMa o0y4eHus 0e3 yuu-
tens T. Koxonena?

MuHumu3anus pa3Hulbl MEXKIY BXOIHBIMM CUTHaJIAaMU HEHWpPOHA, NOCTyIa-
IOIIMMH C BBIXOJIOB HEHPOHOB MPEIBIAYIIETO CI0s, M BECOBBIMU K03 duiin-
€HTaMM €ro CUHAIICOB

Hacrpolika napaMmeTpoB HEMPOHOB AJIsl YCUJIEHUS BECOB CBA3EH MEXy BO3-
OyXJICHHBIMH HEeHpOHaMHI

BricTpoe cHHXpOHHOE N3MEHEHHE BECOB BCEX HEHPOHOB OJTHOBPEMEHHO ISt
BCEM CETH.

Bo03MOXXHOCT HCIIOJIL30BaHUS OrpaHUYCHHOTO KOJIMYECTBA BXOJIHBIX CHUT-
HaJIOB JUIsl 00y4eHHs 0e3 yXYAIESHHUS KauecTBa O0YUCHHUS.

43.

B gueMm 3aximrouaercs HazHaUe-
HHUE AJITOPUTMOB COKpAILlEHUS
(pruning algorithms) UHC?

CokparieHne yuciia HBHPOHOB B CKPBITHIX CIOSIX

COKpaIIIeHI/Ie qucja HeﬁpOHOB BO BXOJJHOM M CKPBITBIX CJIOSAX

COKpaIIICHI/Ie YHncCJjia CUHAIICOB B CKPLITHIX CJIO0SIX

COKpaIIICHI/Ie YHncCJjia CHUHAIICOB BO BXOJJHOM M CKPBLITBIX CJIOSAX
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44.|B uem 3akimodyaeTcs Ha3Haue- | YBenmueHUe YMcia HEHPOHOB B CKPBITBIX CIIOSX

HUE KOHCTPYKTHBHBIX alIr0- | YBeNMUYSHUE M COKPAIIECHUE HEHPOHOB B CKPBITHIX CIOSX

pUTMOB (constructive YBennueHue Yyncia CHHAINCOB B CKPBITHIX CIOSIX HEMPOHHOM CeTH
algorithms) HeHpOHHOI¥ ceTH? | VpenuueHne H COKPAIEHHE YHCIA CHHATICOB BO BXOJHOM H CKPBITBIX CIIOSX

Kpartkoe cogep:xxanue PI'P:

«Pa3paboTka 1 aHaJIN3 JaHHBIX COLMOJIOIMYECKOI0 ONPOCa Ha OCHOBE UCKYCCTBEHHOW HEHpPOHHOM
ceTH (MHOTOCJIOMHOIO MEPCENTPOHA)»

ITocTanoBka 3agaun.

HcxonHble JaHHbIE MPEICTABISIIOT cO00M MaTepualibl COLMOJIOTMYECKOro ornpoca, 1o 14 Bompo-
caM (Ipu3HaKaM), OTPaKAIOIIMM COLMAIBHBINA CTaTyC ONpalinBaeMoro:

X1 — BO3pACT, JIET;

X2 — I0JT;

X3 — 00pa3oBaHue;

X4 — 0a3oBas npodeccus,

X5 — HALIUOHAJIBHOCTA;

X6 — CAMOOIIEHKA COLIUAJIBHOTO CJIOS;

X7 — OTHOILIEHUE K PEJIUTUH;

X8 — POl 3aHATHUH;

X9 — OCHOBHOE MECTO PalbOTHI;

X10 — cdepa 1eATeIbHOCTH;

X11 — CPEIHUN JJOXOJI UJieHa CEMbH, Pyo.;

X12 — CaMOOLIEHKA YPOBHS JOXO/I0B;

X13 — THI HACEJIEHHOTO MyHKTA, 1€ MPOKUBAET ONpaIlllBaeMblii;

X14 — IIOJINTUYECKAs] OPUECHTALIMSL.

Cpenu nmepeuncieHHbIX TOJIBKO JIBa MPU3HAKa (X1 U X11) UMEIOT KOJMYECTBEHHBIN XapakTep, TpU
NpU3HAKA (X4, X5 M X7) — YUCTO KAUECTBEHHBIH, OCTAJIbHbIE — KAUECTBEHHBIH, BBIPAKEHHBII B MCEBIOKO-
JTUYECTBEHHOH opme.

3aMeTHM, YTO MPHU3HAK X14 (MOJIUTUYECKAs OPUEHTALNA) MIPEJICTABIACTCS 371€Ch «BBIXOTHOWY» HIIN
«OCHOBHO» CIIEZICTBEHHON NEpEeMEHHOM, ompezenseMoll win GopMUpPYyEeMOil IpyrumMu (MPUUUHHBIMHU)
NEPEMEHHBIMH X1, ..., X13 . JleliCTBUTENbHO, MOKHO MPEIINOJI0KHUTh, YTO YPOBEHB JJOXOJOB B ceMbe (hop-
MHUPYET MOJIMTUYECKYIO OPHUEHTALINI0, 00OpaTHOE BPSI JIM UMEET MECTO, XOTS U MOXKET UMETh MECTO; aHa-
JIOTHYHBIE COOOPAKEHHUS MOKHO IPOBECTHU U 110 IPYTMM IPU3HAKAM.

B cBa3u ¢ atuM, chopMylupyeM CIEQYyIOIIyI0 3aJady HCCIEAOBAHMM: BBIIBUTH HPUYMHHO-
CJICZICTBEHHBIE CBSI3U MEX[Y MOJUTHYECKOW OpHEHTaInel cyObeKTa (X14) U MPU3HAKAMU, XapaKTEepHU3y-
IOIUMH €T0 COIMAIbHOE TIOJIOKEeHHE (X1, ..., X13).

Mertoasb! uccie10BaHUM.

[Tpu BBIOOpE METOA MCCIIEJOBAaHUI HEOOXOIUMO YUYeCTh TOT (aKT, YTO OOJIBIIMHCTBO U3 MPU3HA-
KOB — KaQU€CTBEHHBIE, M TIOATOMY UMEIOIINECS TaHHbIE TPEOYIOT IPUMEHEHUS CIeUaIbHbBIX IPUEMOB HC-
cnenoBanus. [Ipu aHanu3e ke MCEeBIOKOINYECTBEHHBIX JaHHBIX HEOOXOAMMO MPUHUMATh BO BHUMAaHHE
HEBO3MOXXHOCTb B OOJIBIIMHCTBE CIY4YaeB YCTAHOBJIEHUS MEXAY HUMM OTHOIIEHUI SKBHUBAJEHTHOCTU U
MIPENOYTEHNUs, YTO BJI€UET TPYIHOCTH B OINPEAEICHUH MEp CXOJCTBA U T. I. DTO, B CBOIO OYepelb, IIPH
MPUMEHEHUH K HUM NPUEMOB U (opMys 00paboTKH, pa3padOTaHHbIX Ul KOJHMYECTBEHHBIX MEPEMEHHBIX
(HarmpuMep, perpecCUOHHOr0, KOPPEISALMOHHOIO WIN JUCKPUMHUHAHTHOIO aHAJIN30B) IPUBOJIUT K KpaiiHe
HU3KOH I0CTOBEPHOCTH IOJIy4aeMbIX PE3YIbTaTOB.

[TosToMy BBIOEpEM B KauecTBE METOJOB HMCCIECIOBAHUS MEHEE UyBCTBUTENBHBIE K BBINOJIHEHHIO
BEPOSATHOCTHBIX MIPEIOCHITIOK HEHPOCETEBbIE METOBI.
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3anaum uccjie10BaHM.

1) Onpenenenue npu3HAKoOB, HarbOosiee CYIIECTBEHHO BIMSIONIMX HA BHIOPAHHYIO BBIXOJHYIO TIe-
PEMEHHYIO (OTKIIHK).

2) IlocTpoeHre MCKYCCTBEHHON HEHPOHHOW CETH, OTpaXKarollel MPUINHHO-CIICICTBCHHBIC CBSI3U
MEXy OTKJIMKOM U BXOJAHBIMH MPU3HAKAMH.

3) UnTepnperaius pe3yibTaToB.

IIpumepsl Bonipocos k 3amure PI'P:

1. Oxapakrepu3yiTe 0COOCHHOCTH MHOT'OCIIOHHOTO IEPCENTPOHA.

2. OnumuTe CTPYKTypy ¥ GYHKIIUH HEUPOTIOMOOOIHOTO HEHPOHA MHOTOCIIOHHOTO TIEPCENTPOHA.

3. Onummre anropuT™M OOpPaTHOTO PACIPOCTPAHCHHS OIMIMOOK ISl OOYYCHHS] MHOTOCIIOHHOTO
MepcenTpoHa.

4. IpuBenure KIaccu(PUKAIUIO HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

OlLieHOYHBIE CPEACTBA IS MPOMEXKYTOUHOU aTTECTAILlUU:

IIpuMepsI BONPOCOB K 3K3aMeHY 110 JUCIHHUIIMHE:

O6acTi MPUMEHEHHS HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

buonorunueckuii HeilpoH. CTPYKTypa U CBOMCTBA HCKYCCTBEHHOT'O HEMpPOHA.

Pa3HOBUAHOCTH MCKYCCTBEHHBIX HEMPOHOB.

Knaccudukanus nckycCTBEHHBIX HEMPOHHBIX CETEH U UX CBOWCTBA.

Teopema KommoropoBa—ApHomba.

Pa6ora Xext-Hunbcena. CneactBust u3 reopeMbl KonmmoropoBa—Apnonbaa—XexT-Hunbcena
[TocTanoBKa M BO3MOXKHBIC TTyTH PEUICHUS 3a/1a4d 00YUYEHHUs MCKYCCTBEHHBIX HEHPOHHBIX Ce-

Nk =

TEH.

8. OOydeHue ¢ yuuTeseM, alrOPUTM 00OpaTHOTO pacIpPOCTPAHEHHUS OILIMOKY.

9. OOyuenue 6e3 yuurens.

10. Hacrpoiika uyncia HEHpOHOB B CKPBITHIX CI0SX MHOTOCIOMHBIX HEHPOHHBIX CETEH B IpoIecce
o0yuyeHus. AITOPUTMBI coKpalieHusi. KOHCTpYKTUBHBIE alTrOPUTMBI.

11. IlepcenTpon.

12. MHOroCnoNHbIi NEPCENTPOH.

13. HeiiponHsle ceTu paauanbHbIX 0a3UCHBIX (QYHKIUH.

14. BeposTHOCTHas1 HEPOHHAS CETh.

15. O6001IEeHHO-perpecCHOHHAst HEUPOHHAs CETh.

16. Heiiponnsie cetn Koxonena.

17. HelipoHHBIE CETH BCTPEYHOI'O PACIIPOCTPAHECHHUS.

18. Heiiponnslie cetu Xonduiaa.

19. Heitponnsie ceTn X3MMUHTA.

20. JIByHampaBiieHHas acCCOLMATUBHAs NaMSTh.

21. KackagHble HCKyCCTBEHHBIE HEPOHHBIE CETH.

22. CeTH alaITUBHOM PE30HAHCHOIN TEOPHH.

23. KOrHUTPOH M HEOKOTHUTPOH.

24. TlpencraBneHue 3aJauu B HEHPOCETEBOM JIOTHYECKOM Oazuce.

25. Ilpumenenne MHC nnst MonmenupoBaHUs CTaTHUYECKUX OOBEKTOB, KIIACCH(PUKAIMH, AIPOK-
CUMaluu QYHKIUH.

26. Ilpumenenue MHC ansa knactepusanuy, BpEMEHHBIX PAIOB, TUHEHHBIX TUHAMHYECKUX O0b-
€KTOB.

27. OO6mue cBeleHUs] O COBPEMEHHBIX IPOTPAMMHBIX CPEJCTBAX M CUCTEMaX MOJCIUPOBAHMS HC-
KYCCTBEHHBIX HEMPOHHBIX ceTeil. XapaKTEPUCTUKH COBPEMEHHBIX ITPOIPAMMHBIX CPEICTB U CHCTEM MO-
JEIMPOBAHUS UCKYCCTBEHHBIX HEUPOHHBIX CETEH.
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B ¢wmane ucnonb3yercs cucreMa ¢ TPaJIWIMOHHON IIKAJIOW OIMEHOK — "OoTiau4HOo", "Xopomio",
"y IOBIETBOPUTENILHO", "HEYNOBICTBOPUTENLHO", "3aureHo", "He 3auTeHO" (Hanee - mATHOAUTBLHAS CH-

cTema).

d)opMa HpOMGXCYTOqHOﬁ arrecraguu 110 HaCTOSIIEH JUCHUIINIMHE — 9K3aMEH.

[TpuMeHsieMble KPUTEPUHM OICHUBAHUSA IO JUCIHHUIUIMHAM (B COOTBETCTBHHM C WHCTPYKTHBHBIM
muceMoM HIY MOU ot 14 mas 2012 roga Ne 11-23):

OneHka
110 JHUCIH-
ILTHHE

Kputepuu orieHkH pe3ynbTaToB
00yd4eHHS IO TUCIUILTNHE

«OTIIMYHOY/
«3a4TEHO
(oTIIM4HO)»/
«3a4TEHOY

BricTaBnsiercs oOyuaroniemycsi, 0OHapy>KUBIIEMY BCECTOPOHHEE, CUCTEMAaTUYECKOE U
ri1y0OKO€ 3HaHUe MaTepUaJIOB U3yYEHHOHN TUCIMIUIMHBI, YMEHUE CBOOOIHO BBIIIOJIHSATh
3a/1aHMS, IPELYCMOTPEHHBIEC IIPOIPAMMOM, YCBOUBIIMN OCHOBHYIO M 3HAKOMBIM C J10-
HOJHUTENBHOM JTUTEpaTypoi, peKOMEHI0BaHHOM paboueil mporpaMMoi JAUCHUILIUHBI;
NPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B IOHUMAaHHH, U3JIOKEHUU U UCTIOIH30BAHUH
MaTepHaJIOB W3YYEHHOW AMCUUIUIMHBI, O€3yNpedyHO OTBETHUBILIEMY HE TOJBKO Ha BO-
npocel Omiera, HO U Ha JOMOJIHUTEIbHBIE BOMPOCH B paMKax padoyeil mporpammbl
JUCLUILINHBL, IPABUJIBHO BBIIIOJIHUBIIEMY IIPAKTHYECKOE 3a1aHue. OLeHKa 1o Jucuu-
IUTMHE BBICTABIISIOTCS 00YYaIOMEMyCs C yUETOM PE3yIbTaTOB TEKYIEro KOHTPOJIS.
Komnerennuu, 3akpeni€HHble 3a TUCHUILUIMHON, COPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBIIY.

«XOpouIo»/
«3a4TEHO
(xopor1o)»/
«3a4TEHO»

BrictaBnsercs oOyuaroniemycs, 0OHapyKUBIIEMY MOJHOE 3HAHHWE MaTepuana U3y4deH-
HOMW JMCUUIUIMHBI, YCIICIIHO BBITOJHAKOIIEMY PELYCMOTPEHHBIEC 3a1aHuUs, YCBOUBIIIE-
My OCHOBHYIO JIUTEPaTypy, PEKOMEHIOBAaHHYIO pabouell MporpaMMoil JAUCHUILINHBL
MOKa3aBUIEMY CUCTEMAaTUYECKUN XapaKTep 3HAHUM MO JUCHMIUIMHE, OTBETUBIIEMY HA
BCE BOMPOCHI OWIETa, MPAaBUIBHO BBIMOJIHUBIINN MPAKTUYECKOE 3a/laHue, HO JOIY-
CTUBIIWN TIPU ITOM HEMPUHIUITHATbHBIE OMUOKH. OlEHKA M0 TUCIUIUINHE BHICTABIIS-
I0TCs 00y4aroIEeMycst ¢ YIETOM Pe3yIbTaTOB TEKYIIEro KOHTPOJISL.

KoMmnerenmuu, 3akperui€HHbe 32 NUCHUIUIMHON, chOPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBIN.

«yZIOBIIETBO-
pUTEIIBHOY/
«3a4TEHO
(YynooBneTBo-
PHUTENBHO)»/
«3aUTEHO»

BricTaBnsiercs oOydaromeMycsi, 0OHapy>KUBLIEMY 3HaHHWE MaTepuasia U3y4eHHOH Juc-
UIUTMHBL B 00beMe, He0OX0IMMOM ISl JAalibHeHei yueOsl U mpeacTosieil paboTsl
1o Mpogeccuu, CIPaBIISIOIMIEMYCSl C BBIIIOJHEHHEM 33J1aHUN, 3HAKOMOMY C OCHOBHOM
JUTEPaTypOid, peKOMEHI0BAaHHON paboueil mporpaMMol TUCHMILIMHBI, JOMYCTHBILIEMY
MOTPENIHOCTh B OTBETE HA TEOPETUUYECKUE BOMPOCH W/WIIM MPH BBINOJIHEHUU TPAKTHU-
YEeCKHUX 3a/1aHuil, HO 00NajaronieMy HEOOXOIUMBIMU 3HAHUAMM Ul UX YCTPaHEHUs
M0JI PYKOBOJICTBOM IIpernojaaBaressi, 100 HEMpaBHJIbHO BHIOJHUBIIEMY MpaKTHYe-
CKO€ 33JJaHME, HO 110 YKa3aHUIO IIPENoAaBaTesl BBIIOIHUBIIEMY JPYTHE IPAKTHUYECKHE
3aJJaHus U3 TOTO XKe pazjiesia JUCIHUILTUHBL..

Komnerenmuu, 3akpeniéHHble 3a AUCIUILUIMHON, ¢(hOPMUPOBAHBI Ha YPOBHE — «I10PO-
TOBBINY.

«HEYOBIIe-
TBOPUTEIIb-
HO»/ HE 3a-
YTEHO

BricTaBnsiercs oOydaromeMycsi, 0OHapyKUBILIEMY CEephe3HbIE MPOOENBI B 3HAHUSIX OC-
HOBHOTO Marepuaja HW3YYEeHHOW IUCIUIUIMHBI, JOMyCTHUBIIEMY MPUHIIUITHATHHBIC
OIIMOKY B BBIIIOJIHEHUU 33/IaHUI, HE OTBETHUBIIIEMY Ha BCE BOIPOCKHI OHMIIETa W JOTOJ-
HUTEJIbHBIE BOIPOCHI M HEMPABUIIBHO BBIIOJHUBIIEMY MPAKTUYECKOE 3a/laHue (Herpa-
BUJIbHOE BBINOJIHEHUE TOJIBKO MPAKTUUECKOrO 3aJlaHdsl HE SBISIETCS OAHO3HAYHOU
MPUYMHOM J1JIs1 BBICTABIICHUS OLICHKH «HEYAOBIETBOPUTENbHOY). Kak mpaBuiio, oleHka
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Orenka
10 AUCIH-
[UIAHE

Kpurepuu onieHKH pe3ynbTaToB
00yuyeHMs 10 JUCLUIUINHE

«HEYJOBJIETBOPUTEIBHO CTABUTCS CTYACHTAaM, KOTOPbIE HE MOTYT MPOJOJLKUTE 00yUe-
HHUE 110 00pa3oBaTeIbHOM Mporpamme 0e3 JOMOTHUTEIBHBIX 3aHIATUH 110 COOTBETCTBY-
foleil nucuuruinae. OLeHKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00yYaromeMycs ¢ yuéTom
pE3yJIbTaTOB TEKYIIETO KOHTPOJIS.

KomneTeHnuu Ha ypoBHE «IIOPOTOBBI», 3aKPEIUIEHHbIE 33 JUCIUILINHON, HEe cHOpMHU-
pOBaHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI
Y4eOHoe 1 yueOHO-1a00paTOpPHOE 000Py10BaAHHE

Y4yeOHast ayAuTOpHs Ui POBEACHUS 3aHATUH CEMUHAPCKOTO THUIA, TPYMIIOBBIX U MHIWBHYJlb-
HBIX KOHCYJIbTAIIUH, TEKYIIEro KOHTPOJIS U IPOMEKYTOYHON aTTeCTalluy, OCHAIIICHHAS:

- CICNHMATU3UPOBAHHON MEOEINbI0; JOCKOW ayJIUTOPHOH; JEMOHCTPAMOHHBIM O0OpYIOBAaHUEM:
MePCOHAILHBIM KOMITHIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAIlMOHAPHBIM) TTPOSKTOPOM

YueOHas aymuTopusl sl 1TaOOpaTOPHBIX pabOT, BHITIOJIHIEMBIX B KOMIIBIOTEPHOM KJlacce, OCHa-
IIICHHAS:

- CHCHUATM3UPOBAHHON MeOENbI0; TOCKON ayIUTOPHOM; MEPCOHAIBHBIMUA KOMITBIOTEPAMU C TIOJI-
kimoueHueM k cetu "UatepHeT" u noctynom B DUOC dumana.

Jiist caMoCTOATENbHOM PadOThl OOYYAIOUIMXCS O AMCUUIUIMHE HCIIONIB3YEeTCsS MOMELICHHEe IS
CaMOCTOSITENTbHOUM pabOThl 00YYAIOIINXCSl, OCHAIIIEHHOE:

- CIICLUATM3UPOBAHHON MeOEeIbI0; TOCKOW ayJIUTOPHOMN; MEePCOHAIBHBIM KOMITBIOTEPAMH C TOJI-
kitoueHueM k cetu "Uuatepuet" u noctynom B SUOC dunuana.

IIporpammuoe obecnevyenue

[Tpu nmpoBeneHNH JTA0OPATOPHBIX PadOT MPEyCMATPUBACTCS HCIIOH30BAHKE ITEPCOHATBHBIX
KOMITBIOTEPOB, OCHAIICHHBIX HEOOXOAMMBIM KOMILUIEKTOM JIMIIEH3HOHHOTO IMPOrPAMMHOI0 00ECIICUCHHUS
OC, TEeKCTOBBIN PEAAKTOP, MATEMATUUECKHUE TTAKETHI.
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8. OBECIIEYEHHUE OBPA30OBATEJIbHOI'O IPOIECCA AJI5 JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbsA U UHBAJINIOB

B xone peanuzanuy TUCHMIUIMHBI UCIIOIB3YIOTCS CIEAYIONIUE TOMOJHUTEIBHBIE METOIbI 00yye-
HUS, TEKYILEro KOHTPOJIsl yCIEBAEMOCTH U MPOMEXYTOYHON aTTecTallui o0y4aroIluxcs B 3aBUCHUMOCTH
OT X UHIUBUAYAIBHBIX OCOOCHHOCTEH:

JJISL CJIeNbIX M CJIa00BUISIIIUX

- IeKIUH 0(hOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C IIOMOIIBI0 KOMIIBIOTEPA
CO CHEIUATU3UPOBAHHBIM TPOrPAMMHBIM 00€CIIEYCHHEM;

- TUCHbMEHHBIC 33/IaHUS BBITIOIHIIOTCS Ha KOMIIBIOTEPE CO CHEIHUATM3HPOBAHHBIM IPOTPAMMHBIM
o0ecrnieueHrneM, UM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrnieunBaeTCsl MHIUBUIyIbHOE paBHOMEpHOE ocBenieHne He menee 300 Jrokc;

- 17151 BBITIOJTHEHUS 3aJjaHUsI TP HEOOXOIMMOCTH MPEAOCTABISIETCS YBEIHMUMBAIOIIEE YCTPOMCTBO;
BO3MOKHO TaKe MCII0JIb30BaHHE COOCTBEHHBIX YBEJIIMUMBAIOLINX YCTPOUCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBEIMUEHHBIM HIpU(TOM;

- DK3aMeH W 3a4€T MPOBOAATCA B YCTHOM (pOpME WIIM BBIOJIHSIOTCS B MHCbMEHHOW (Gopme Ha
KOMIIBIOTEpE.

AJIS TIIYXHX U ¢J1200C/IbIIIAIINX:

- IeKUUU 0QPOPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

- MUCHbMEHHBIE 3aJIaHUS BBITTOJIHSAIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOM (hopme;

- DK3aMeH U 3a4€T MPOBOJAATCS B MUCHbMEHHOM (hopMe Ha KOMITBIOTEPE; BO3MOXKHO MPOBEACHUE B
dhopme TecTUpOBaHUS.

JJIS1 JIML ¢ HAPYLIEeHUSIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- JIeKIMHU 0(hOPMIISIOTCS B BUJIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIIbIO KOMIIBIOTEPA
CO CMELUAIU3UPOBAHHBIM MPOTrPAMMHBIM O0ECTIEYEHHEM;

- TUCHbMEHHBIC 33/IaHUS BBITIOJIHIIOTCS Ha KOMIIBIOTEPE CO CHEIHATH3HPOBAHHBIM TPOTPAMMHBIM
obecrneucHUEM;

- DK3aM€H U 3a4€T MPOBOAATCA B YCTHOH (popMe MM BBINOJHSIOTCA B NMUCBMEHHON (opme Ha
KOMIIBIOTEPE;

- UCIIOJIB3y€eTCs crenMaibHas yueOHas aynutopus 1t aun ¢ JIOB3 — ayn. 106 rnaBHoro yue6HoO-
ro kopryca 1o aapecy 214013, r. CMoyieHCK, DHEepreTH4YecKuil p-1, 1.1, 31aHne SHePreTHUYeCKoro MH-
CTUTYyTa (OCHOBHOM KOPITYyC).

[Tpu HE0OXOIUMOCTH MpeyCMaTPUBAETCS YBEIMUEHUE BPEMEHH JIs TOJTOTOBKH OTBETA.

[Tponienypa mpoBeAeHUsT MPOMEXYTOUHOH arTecTanuu Uisi OOyYarolIUXCsl YCTaHaBIMBAETCS C
y4€TOM HX HUHIUBUAYAIbHBIX MCUXOPU3NYECKUX ocoOeHHOcTel. IIpomexkyTouHas arrectanus MOXKET
MIPOBOAMUTHCS B HECKOJBKO 3TAIOB.

[Ipy npoBeaeHMM MNPOLEAYpPhl OLIEHWBAHUSA PpE3yJAbTaTOB OOy4YEHHUS MperyCcMaTpUBaeTCs
UCIOJIb30BaHUE TEXHUUYECKUX CPEICTB, HEOOXOAMMBIX B CBSA3M C HMHAMBHUIYaJIbHBIMH OCOOEHHOCTSAMHU
oOydarommxcsi. DTH CpeICcTBa MOTYT OBITh MPENOCTaBIEHBI (DHIIMAIOM, WM MOTYT HCIOJIB30BaThCS
COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[TpoBenenue mpolenypbl OIEHUBAHMS PE3YJITAaTOB OOyUEHHUs JIOMYCKAETCs C HCIOJIb30BAaHUEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

ObecnieunBaeTcs A0CTYNl K HHGPOPMALMOHHBIM U Oudauorpapuyeckum pecypcam B cetu UH-
TepHeT Uil KaKaoro odydaromnierocs B popMax, aaanTUPOBAHHBIX K OTPAHUYECHUSAM UX 37I0POBbS U BOC-
pUATHS UHPOPMAIUH:

AJIS CJIeNbIX U ¢J1a00BHISIIMX:

- B Ie4aTHOM (hopMe YBEIIMUEHHBIM MIpUPTOM;
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- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;

- B popme ayaunodaiina.

JUISL TIIYXHX M CJIa00CIbIIIALINX:

- B IeyatHou dopme;

- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA.

711 00YYAIONIUXCS ¢ HAPYIIEHUSIMH OMOPHO-IBUIaTeJILHOT0 anmnapara:
- B IeYaTHOH (opme;

- B (hOpMeE IEKTPOHHOTO JOKYMEHTA;

- B popme ayamodpaiina.
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