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1. HEJIX U 3AJAYHN OCBOEHUSA JUCIIUITJIMHBbI

Heab ocBOeHUS AUCIUIUIMHBL: MOJArOTOBKA OOYYaIOMIMXCA K HAYyYHO-MCCIIEIOBATEIbCKOM, MPO-
€KTHOU JIeATeIbHOCTH 10 HampapiieHuio moarotoBku 09.03.01 «Mudbopmarnka U BEIYUCIUTEIIBHAS TEX-
HUKa» MOCPEJCTBOM OOECIeUeHHUs 3TarnoB (GopMupoBaHUs KoMIleTeHINH, mpeaycMoTpeHHbix @I'OC, B
YacTH MPEICTaBICHHBIX HUKE 3HAHUM, YMEHHI U HABBIKOB.

3apaum: U3ydyeHUe MOHATUIHOrO amnmapara JUCHUILUIUHBI, OCHOBHBIX TEOPETUYECKHUX TOJIOKCHUI
Y METOJIOB, IPUBUTHE HABBIKOB IPUMEHEHUSI TEOPETUUECKUX 3HAHU JIJIs1 pelIeHUs IPAKTUYECKUX 3a/1au.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Hucuuriza VcKycCTBEHHbIC HEHPOHHBIE CETU  OTHOCUTCA K yactu B nuxna bl k Bapua-
THUBHOH 110 BBIOOPY 00pa3oBaTesbHOM IPOrpaMMBbl MMOATOTOBKH OakanaBpoB 1o nporpamme «IIporpamm-
Hoe oOecrieyeHHe CPEeJCTB BBIYUCIMTENBHOM TEXHUKM M aBTOMATU3MPOBAHHBIX CHCTEM) HaIpaBJICHUs
«MHpopmaTHKa U BEIYUCIUTEIbHAS TEXHUKA.

JUis m3ydeHus: NaHHOW AMCUUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHsS M HaBBIKH, (opMupyemble
MPEILIECTBYIOIMMU AUCIUIIIIMHAMMU:

b1.B.12 «OcHOBBI TEOpUU YIIPABICHUSD;

b1.B.JZIB.03.01 «MeTtoabl aHamm3a TaHHBIX);

b1.B./IB.03.02 «IIpuknanHast CTaTUCTHKAY;

b51.B.09 «BBenenue B iuppoByro 00pabOTKy CUTHAJIOBY;

b1.B.10 «MonenupoBaHuey.

[lepeueHr mocneayOIUX TUCHUIUIMH, AJI1 KOTOPBIX HEOOXOJUMBI 3HaHMS, YMEHHUS U HaBBIKH,
¢dbopmMHpyeMble JaHHOM TUCIUIIMHOM:

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

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

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

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

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

b3.01 «IToaroroBka K 3aluTe U 3alMTa BBITYCKHOMN KBaJIU(UKAIMOHHON pabOThD».

3. TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUSA JUCHUIIJINHBI
OcBoeHMe AUCHMILIMHBI HAIIPaBJIE€HO HAa (POPMUPOBAHUE PJIEMEHTOB CIEIYIONIMX KOMIETEHIUN B
coorBercTBUM ¢ ®I'OC BO u OIT BO no gannomy Hanpasienuto noarotosku 09.03.01 «Mudopmaruka

M BBIYMCIHUTCIIbHAA TCXHUKA:

IlepedyeHb MIaHMPYyeMbIX Pe3yJIbTATOB 00yUEeHHS 10 JTUCHMUILIMHE (MOIYJII0), COOTHECEHHbIX
¢ HHAMKATOPAMU JOCTHKCHHUS KOMIICTECHILMHI

Komnerenuus NuaukaTopsl 10CTH- Pe3yabTarnl 00yueHus
JKEHH S KOMIIeTeHI Uil
[1K-2. CiocobeH Bia- [1IK-2 3Haer: OCHOBHEIE METOJIBI Hay4YHO-
JIeTh KyJIbTYypOH Hayu- HCCIIeIOBATEIbCKON eITEIIbHOCTH,
HOTO MCCIICIOBAHHUS B YMeeT: BBIACIIATh U CUCTEMATU3UPOBATH OCHOB-
objacTu Hay4HOM crie- HbIE UJIEU B HayYHBIX TEKCTaX, OLICHUBAThH MOCTY-
[IUAJIBHOCTH, B TOM MarIyo WHGOpMaInioo, HE3aBUCUMO OT HCTOY-
YHCJIe UCIIOJIh30BaHUEM HUKA, n30eraTh aBTOMATHYECKOTO MPUMEHCHHS
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HOBeWIMX HH(popMa-
IIHOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

CTaHIAPTHBIX (hOPMYII TIPU pEIIEHUH 3a/]1a4;
Bnagneer: naBbikamu cOopa, aHann3a uHpopma-
IIUH 10 UCCIIEIOBAHUIO, HABBIKAMH BbIOOpA METO-
JIOB PEILLICHHUS 33724 UCCIEIOBaHUS.




Hanpaenenue noocomosxu 09.03.01 « Unghopmamuka u evruuciumenbHas mexHuKay

Ipoghuns «Ilpocpammmnoe obecneyenue cpedcme 8bIYUCTUMENbHOU MEXHUKU U A8MOMA-

Mu3upoBeanHvlx Cucmem

PIIJ[ F1.B.J]B.01.01 «Mooenu u memoost UCKYCCMBEHHO20 UHMEILIEKMA»

4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

CTpyKTypa AMCUMIIMHBI:
Ckonuposamu u3 yuebHo2o niana no coomsemcmsyrowen OI1:

CMOJIEHCKUN

DUITNAT
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OBO3HAYEHMUSI:

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

3a0 - 3a4eT ¢ OILECHKOM;

3a — 3a4eT;

Buasbi padort:

KonTakT. — KOHTakTHas paboTa 00yJaromuXcs C MPENoIaBaTeNIeM;
JIek. — IEKITMOHHBIC 3aHITHUS;

Jla6.— mabopaTtopHbie pabOTHI;

[Ip. — mpakTUUECKHE 3aHATHUS;

KPII — xypcoBast pabota (KypcoBoil MpoeKT);

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

CP — camocTosTenbHas paboTa CTYI€HTOB;

3.6.— 00bEM JUCIUILINHBI B 3aYCTHBIX CIMHHIIAX.
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Conepmanne AUCHUIIJINHBI

Ne

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEeP:KaAHHUe

1

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

1.1.  Obaacmu npumeneHusi UCKYCCMBEHHBIX HEUPOHHBIX cemell. buonozuueckuii HetpoH.
Cmpykmypa u c80ticmea uckyccmeeHHo20 HeupoHda.

1.2.  Pa3nosuonocmu ucKyccmeeHHvlx Heuporos. Knaccugurayus uckyccmeenHvlx HeupoHHbIX
cemeti U UX C8OUCMSEA.

1.3.  Teopema Konmoecoposa—Apnonvoa. Paboma Xexm-Hunvcena. Cnedcmeus uz meopemol
Konmoeoposa—Apnonvoa—Xexm-Hunbcena.

1.4.  Ilocmanoeka u 803M04CHbIE NYMU peulenus 3a0ayu 00Yy4eHUs UCKYCCMBEHHBIX HelPOH-
HbIX cemell. 00yyYeHue ¢ yuumenem, aieopumm 0OpamuHo20 pacnpocmpanerus OuuoKu, odyyeHue
be3 yuumens.

1.5.  Hacmpotixa yucna HelpoH08 8 CKpbIMbIX CNOAX MHO2OCIOUHbIX HEUPOHHBIX cemell 8 NPo-
yecce ooyuenus. Aneopummsl COKpaujeHusl.

1.6.  Koncmpyxmuenvle aneopummol.

1.7.  Ilepcenmpon. Mnozocnounwiii nepcenmpon. Hetiponnvle cemu paouanvhwix 6a3ucHvlx
@yHxyuil. Beposmnocmuas netiponnas cemos. Q6006w eHHO-pecpecCUOHHAs HeUPOHHAS CeMb.

1.8.  Hetiponnvie cemu Koxonena.

1.9.  Hetiponusie cemu ecmpeyro2o pacnpocmpanerus. Hetiponnvie cemu Xongunoa.
Heupounnvie cemu Xommunea.

1.10. [eynanpasnennasn accoyuamusnas namams. Kackaousie uckyccmeentvle HelpoHHble Ce-
mu.

1.11.  Cemu adanmusHoii pe30HaHCHOU meopuu (HasHavyeHue, onucanue, cCmpykmypa, ooyye-
HUe, npuMeneHue).

1.12.  KoenumpoH u HeoKoSHUMPOH (Ha3HaueHue, Onucanue, Cmpykmypa, ooyuerue, npumeHe-
Hue).

1.13.  Ilpeocmaenenue 3a0auu 6 Hetipocemegom no2uveckom oasuce. Ilpumenenue MHC ons
MOOenNUpoBaHUs: CMAMuUYecKux 00beKmos, Kiaccugurayuu, annpoxcumayuu OyuKyui, kiacme-
puzayuu, 8PeMeHHbIX ps008, TUHEHbIX OUHAMUYECKUX 00BbEKMO8.

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

1.15. Xapaxmepucmuku co8pemeHHbIX NPOSPAMMHBIX CPEOCME U CUCTEM MOOeNUPOBAHUSL UC-
KYCCMBEHHBIX HEUPOHHBIX cemell.

1.16. Obwue ceedenus u xapaxmepucmuxu nakema Neural Networks Toolbox cucmemol
MATLAB. IIpumepol ucnonvzosanus nakema Neural Networks Toolbox npu pewenuu 3aoau:
Kaaccugurayuu, annpoxkcumayuy GyHKyutl, npocHO3UPOSAnUs 3HAYEHUl npoyecca, asmomamu-
4ecK020 8blOeNeHUs YEeHMPO8 KACNEPOS.

1.17.  Hcnonvzosanue cpedwt Simulink 01 nocmpoenus u 6u3yanuzayuu UCKyCCmMeEeHHbIX
HEeUPOHHBIX Cemell.

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

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

2. 2. Paspabomxa mooenetl neupona 6 cucmeme MATLAB.

2.3. Aneopumm 06pamuoco pacnpocmparHeHus OUUOKuU.

2.4. IIpoyedypel HacmpouKy u adanmayuy napamempos nepcenmpoHHbIX HeUpOHHbIX cemell.
Annpoxcumayus ¢hyyHKyuil ¢ UCNONb308AHUEM UCKYCCIMBEHHBIX HEUPOHHBIX Cemell.

IIPAKTUYECKHE 3aHITHA § LIT. 10 2 yaca:
3.1. Ilepcenmponwvl u 00HOCIOUHbBLE NEPCENMPOHHBLE HEUPOHHbIE CeMmu.




Hanpaenenue noocomosxu 09.03.01 « Unghopmamuka u evluuciumenbHas mexHuKay ——
IIpoghuns «Ilpocpammmnoe obecneyenue cpedcme 8bl4UCTUMENbHOU MEXHUKU U A8MOMA- (tmmmg
MU3UPOBAHHBIX CUCTIEM \M.:Bif )
PIIJ[ F1.B.J]B.01.01 «Moodenu u memoovl UCKYyCCMEEHHO20 UHMELIEKIMA

3.2. Teopema Koamozcoposa—ApHnonvoa. Paboma Xexm-Hunvcena

3.3. Uccnedosarnue paouanvHulx OA3UCHbIX cemell.

3.4. Koenumpon u HeokoeHUmMpoH (Haznauenue, OnUCanue, CMpyKmypa, ooyuenue, npumenenue)
3.4. lleynanpasnennasn accoyuamusnas namams. Kackaonvie uckyccmeennvie HelpOHHble Cemiu.
3.5. Uccneoosanue camoopeanusyrowuxcsa kapm Koxonena.

3.6. Knaccuguxayus ¢ ucnonvzosanuem UCKyccmeeHHblX HelipOHHbIX cemell.

3.7. Obwue ceedenus 0 COBPEMEHHBIX NPOSPAMMHBIX CPEOCMBAX U CUCTEMAX MOOENUPOBAHUS
UCKYCCMBEHHBIX HeUPOHHBIX cemell.

3.8. Cpeda Simulink 0 nocmpoenus u guzyanuzayuu UCKYCCMEEHHbIX HEUPOHHLIX cemell.

4 | PacuerHo-rpaduueckas padbora:

«Pa3paboTka 1 aHaJIM3 JaHHBIX COLIMOJIOTHYECKOT0 OMPOca Ha OCHOBE UCKYCCTBEHHOM
HEHPOHHOM CeTH (MHOTOCJIIOMHOIO NEPCENTPOHA)»

5 CamocTosTenbHas paboTa CTyACHTOB:

4.1. I3yueHue maTepuanos JEKIUi;

4.2. IloaroroBka K 3auute 1a00paTopHBIX paboT;

4.3. Ilogroroska k Tecty mo teme Nel;

4.4. BelnmonHeHUE pacueTHO-TpaduuecKor paboThI;

4.5. IloaroroBka K 3K3aMeHy MO AUCLUILIMHE (OLIEHOYHbIE MaTepUallbl IPUBECHBI B pa3zaene 6
Hacrosimieit PIT).

Texkymmii KOHTPOJIb: YCTHBII ONMPOC HA KaKJIOW JIEKIIMU 10 MaTepuaiaM MpeIblayleil mapbl, 3aliuTa
1ab0paTOPHBIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'TU

Tabnuia - O6pazoBaTenbHbIE TEXHOJIOTHUH, UCTIOIb3yEMbIE MPU PEATU3aLUU PA3JINYHBIX BUIOB yUeOHON
3aHATHUH 110 TUCIMILIIMHE

Ne | Buapl yueOHbIX 3aHATHIA O06pa3oBareiabHbIE TEXHOJIOTUH

n/n

1 Jlekuun Krnaccuueckast (TpaguiimonHas, ”HGOpMAIIMHOHHAS )
JEeKIUs

2 JlaGoparopHas paboTa TexHOoJOorHsI BBHIOIHEHUS TaOOPaTOPHBIX 3aJaHUI UH-
JTUBUIYaIbHO

Homyck k mabopaTopHoit paboTe

3 IIpakTrueckue 3aHATHS TexHomnorust 00y4eHus: Ha OCHOBE PELICHUS 3a]1a4 U
BBIIIOJIHEHUS YIIPAKHEHUN

3 CamocTtosTenpHas paboTta HNubopManinoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH
ctynentoB (BHeayauTopHas) | (moctyn k DNOC dunmana, k ObC dbunmana, 10cTym K
WH(OPMAIIMOHHO-METOIUIECKIM MaTepHaiaM To JTUC-

[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
IMMPOMEKYTOYHOM ATTECTALIAY — JIUIA OLIEHKU KAYECTBA OCBOEHUSA
TACIHATITAHBI

K mpomexyTouHoil arTecTanuy CTYJE€HTOB IO AUCLMILTIMHE MOTYT MPHUBJIEKATHCS MPEACTABUTENN
paboToparenei, MpernoaaBaTeNid NOCIEAYIONNX AUCIUILINH, 3aBeyole Kadeapamu.

OneHka KayecTBa OCBOCHHSI JUCIUILIMHBI BKJIIOUAET KaK TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH, TaK
U IPOMEXYTOUHYIO aTTECTALUIO.
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O1eHOYHBIE CPEJICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH:
Tunossble TecTbl 10 TeMe Nel /1715l MIPOBEPKH 3HAHMUI CTYACHTOB:

Ne Bonpoc BapuanTbl oTBeTa

n/n

1. |ITo kakuM pUHIHMIaM CTPO- | B COOTBETCTBHH C MPUHIMITAMH OPTaHW3AHH M (YHKIIMOHMPOBAHMS OHO-|
SITCSA UCKYCCTBEHHBIC HEMPOH- |JOrMYECKUX HEMPOHHBIX ceTel
HbIe ceTh? [To mpuHIMIIAM ¥ IpaBUJIaM MAaTeMaTHYECKOU JIOTUKH

B cooTBeTCTBHYM NPHHIMIIAMH UCKYCCTBEHHOTO WHTEIUIEKTA W TEOPUH IIPH-
HATUS PEeLICHUI

Ha ocHOBE MPHUHIMIIOB UMHUTALHOHHOTO MOJCIHPOBAHUS CIIOKHBIX CHCTEM
U IIPOLIECCOB

2. |KTo u Korja mpeamoxuI Y. Maxkkaiox (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. ITutre (W. Pitts) B 1943 r.

J0KHJI IpaBuiIa 00ydyeHus uc- | 1. Xe66 (D. Hebb) B 1949 1. +
KYCCTBEHHO# HeponHoi ce- |d. Posenbuart (F. Rosenblatt) B 1957 r.
Ti? J. Xero6en (D. Hubel) u T. Buszens (T. Wiesel) B 1959 1.
4. |Kto u xorna pa3spaborai Y. Maxkkanox (W. McCulloch) u Y. ITutre (W. Pitts) B 1943 .
MIPUHITUITBI OPTaHU3AIUH U J1. Xe066 (D. Hebb) B 1949 .
(Gynxuuonuposanus nepcen- |®. Pozen6aart (F. Rosenblatt) B 1957 1. +
TPOHOB? J. Xero6en (D. Hubel) u T. Busens (T. Wiesel) B 1959 1.
5. |Kto u korma paspaboran kor- |Y. Makkaigox (W. McCulloch) u Y. ITutre (W. Pitts) B 1943 r.
HUTPOH? J1. Xe60 (D. Hebb) B 1949 1.
®. Poszenbunart (F. Rosenblatt) B 1957 r.
K. ®dykymuma (K. Fukushima) B 1975 r. +

6. |KT0 1 KOora mpeioKu J1. Xe066 (D. Hebb) B 1949 .
HelipoceTeBble MoJienH, 00y- |D. Posenbnart (F. Rosenblatt) B 1957 r.
varomieiics 6e3 yunrens Ha | T. Koxonen (T. Kohonen) B 1982 r. +
ocHOBe camoopranusauud? | K. dykymuma (K. Fukushima) B 1975 r.

7. |Kto u korma co3nan agantus- |D. Pozendaart (F. Rosenblatt) 8 1957 r.
Hy!0 pesoHancHyro Teopuio 1 | T. Koxonen (T. Kohonen) B 1982 r.
MoJienu HeWpoHHbIX cetedd Ha |C. I'poccbepr (S. Grossberg) B 1987 1. +
ee ocHoBe? J1. Xe66 (D. Hebb) B 1949 1.

8. |Kakumu cBoiicTBaMu o0najia- |e 00y4eHHE HA OCHOBE IIPUMEPOB; +
IOT HCKYCCTBCHHBIC HEHPOH- |e u3BIIEUECHHE 3HAYUMONH MH(POPMALMU U 3aKOHOMEPHOCTEH M3 HU3OBITOY-
HBIE CETH? HBIX ¥ 3alIyMJICEHHBIX JTaHHBIX;

e 00001IeHNE TIPENBIAYILETO OIIBITA;

® aJaNTHUBHOCTH K M3MCHEHHUIO YCIOBUH (DYHKIMOHUPOBAHHS

e 00yd4eHHe Ha OCHOBE IPELEICHTOB (IIPUMEPOB);

® [POCTOTA JIMHIBUCTUYECKOW MHTEPIPETALUHN CTPYKTYphI CETH M 3HAYe-
HHUU CHHANITHYECKUX BECOB HEHPOHOB CETH;

® U3BJICUCHUE 3HAYMMOW MH(POPMALMK M 3aKOHOMEPHOCTEH M3 HU30BITOY-
HbIX 1 3alTYMJICHHBIX JAHHBIX,

o 6LICTpaH CXOOAUMOCTD ITPU PECHICHUN OTITUMU3AIIMOHHBIX 3a1a4,

® MaJioe YHCIIO IUKJIOB ¥ JUIMTEILHOCTH BpEMEHH 00 yUCHHsI

® HEKPUTUYHOCTb K BHy IAPAMETPOB;

e 00001IeHNe PEIBIYIIETO OIbITA,;

e M3BJICUCHHE 3HAYMMON MH(POPMALMK M 3aKOHOMEPHOCTEH M3 H30BITOY-
HBIX M 3aLIyMJICHHBIX TaHHBIX;

® [POCTOTA MPEACTABICHUS SKCIICPTHBIX 3HAHH;

® JIOTHYeCKasi MPO3PAYHOCTh CTPYKTYPbl HEHPOHHOU CeTH

® HEKPHUTHYHOCTH K BHIY [TAPaMETPOB; 0000IICHHE NPEIBIIYIIETO OMbITa;

® U3BJICUCHUE 3HAYMMOW MH(POPMALMK M 3aKOHOMEPHOCTEH M3 HU30BITOY-
HbIX M 3aLIYMJICHHBIX JaHHBIX;

9
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® TIPOCTOTA MPEICTABICHHUS SKCIIEPTHBIX 3HAHHMH;
® HEBO3MOXKHOCTb HCIIOIb30BaHMS B PEATbHOM MacIuTabe BPEMEHU

9. |Korza ucnonp3oBaHne HCKYC- OTCYTCTBYET alITOPUTM PEIICHUs 3aJa4d WIM HEH3BECTEH NMpHHOUI ee | +

CTBCHHOU HEUPOHHOU CETU pelenus, HO UIMEIOTCS SIKCIIEPUMEHTAILHBIE TaHHEIC €€ PELICHHS

ABJISIETCS 1ENECO00PA3HBIM? 3ajJa4a XapakTepusyercs 00JIbIINMMU 00beMaMH HH)OPMALIUH;

e JIaHHBIC HETOJIHBI, 3alTYMJICHbI, N30BITOYHbI WJIK IPOTHBOPEUUBHI

® OTCYTCTBYET aJITOPUTM DPELICHMS 3aJadd WA HEU3BECTECH NPHUHIUII €€
peuenus, ¥ HET 3KCIEPUMEHTAIbHBIX JAaHHBIX €€ PEIICHHUS,

® 33/1a4a XapaKTEepPHU3yeTCsl He3HAYUTEIbHBIMUA 00beMaMu HHPOPMAIINK;

e JIaHHBIC HEIOJHBI, 3alTyMJICHBI, H30BITOYHbI WJIN IPOTHBOPCUUBHI

e 33/1a9a XapakTepHU3yeTcsi OONbIIMMHI 00beMaMu HH(POPMAIIHH;

e HE0OXOIMMO OCYIIECTBUTH JIMHTBUCTHYECKYIO MHTEPIPETANIO CTPYK-
TypHI CETH ¥ 3HAUEHUH CHHANTHYECKUX BECOB HEHPOHOB CETH;

e JIaHHBIC HEOJIHBI, 3alTyMJICHBI, H30BITOYHbI WJIN IPOTHBOPCUUBHI

e 33/1a9a XapakTepHU3yeTcsi OONbIIMMHI 00beMaMu HHPOPMAIHH;

e TpebyeTcs OOBSCHUTD PE3yNbTaThl (PYyHKIMOHUPOBAHUSA U MOJEIHPOBa-
HUSL;

e Heo0XOJMMO OCYIIECTBUTH IKCIIepTHOE (hopMUpOBaHUE 0a3bl 3HAHHUH

10.|B uem 3akmouaercs 3a1aya  |3ajada KIacTEpU3alMM COCTOMT B yKa3aHHM IPUHAIEKHOCTH BXOIHOTO
KJIacTepu3anu? o0pa3a, MpeACTaBJICHHOTO BEKTOPOM NPU3HAKOB, OJHOMY WJIM HECKOJIBKHM
MIPEABAPUTEIIHHO OIPE/ICTCHHBIM KIIacCaM.

[Tpu pemieHun 3a1aun KilacTepU3alMyd OTCYTCTBYET OOyuarolasi BEIOOpka ¢| +
MeTKaMH KJ1accoB. PelieHne 3amaun KiacTepu3alid OCHOBAHO Ha yCTaHOB-
JICHUH 1107100151 00pa30B M pa3MeNeHnH OJIM3KUX 00pa3oB B OJIMH KIIacTep.
3ajaueil KilacTepu3alny SBISIETCS HAXOXKACHHE PELIeHHs], KOTOPOe yOBIIe-
TBOpPSIET CHCTEME OTPaHUYCHHMH M MAaKCUMHU3UPYET WM MUHUMHU3UPYET Iie-
JIEBYIO (DYHKIIHIO.

3ajgauell KIacTepH3aluy SIBISETCS pacyeT TAaKOro BXOJHOTO BO3ACHCTBUS,
IIPU KOTOPOM CHCTEMa CIIelyeT M0 JKelaeMOH TPaeKTOPHH, AUKTYEeMOH 3Ta-
JIOHHOM MOJIENBIO.

11.|B 4yem 3aximodaercs 3ajaua  |3aqaya anmnpoKCHMAIlMd COCTOMUT B yKa3aHUM HPUHAICKHOCTH BXOHOTO
anmnpoKCHUMAaIu? o0pasa, MpeCTaBICHHOIO BEKTOPOM MPU3HAKOB, OJHOMY WIIM HECKOJIbKHM
Hpe/IBApUTEIBHO ONPE/IeTICHHBIM KIIaccaM.

[Ipu pemennn 3a1a4u anmpoKCUMaIlMK OTCYTCTBYET 00ydJaroIas BeIOOpKa ¢
MeTKaMH KJiaccoB. PelieHue 3ajaun annpoKCMMalii OCHOBAHO Ha yCTaHOB-
JICHUHX TI0JI00Ms 00pa30B M pa3MeIleHHH OJIM3KUX 00pa3oB B OJUH KJIACC afl-
MIPOKCUMAIIUH.

3ajaveil anmnpoKCHUMAIMU SIBISETCS HAXOXIEHHUE pEIIeHHs, KOTOpPOe YI0-
BJIETBOPSIET CHUCTEME OrPaHWYEHHH W MaKCHMHU3UPYET WM MUHUMH3HPYET
LEJIEeBYIO (QYHKIIHIO.

ITycTh MMeeTcst 0Oyuaroias BHIOOpKa, KOTOpasi TeHePUPYeTCsl HEM3BECTHOM| +
¢yHKIpel. 3a1aya annpoKCHMalud COCTOMT B HAaXOXJICHWH OLEHKH 3TOU

GhyHKIHN.
12.| 13 xakux anemeHToB cocTout |M3 yMHOXHUTENIEH, CyMMaTopa U HelIMHEHHOTo npeobpa3oBaTes +
(hopmabHBIi HeipoH? W3 nnTerpaTopa, aMHeHoro npeodpazoBarelisi U HOpMalM3aTopa

U3 CYMMATOPOB, YMHOXUTCJIA U HEJIMHEHHBIX Hp€06pa30BaTCH€ﬁ
U3 CYMMATOPOB, YMHOXUTCJIA U ACTIUTCIIA

13.|B kaxkoii mocienoBaTebHOCTH | Bo-TIepBBIX, YMHOXKCHHE CHUTHAIOB Ha BXOJaX HEWpOHA HAa BECOBBIE KO3(]-| +
OCYIIECTBIIACTCS (DYHKIIMOHU- |(DUIIMEHTHI; BO-BTOPHIX, CYMMHpPOBAHHE TIOJTYYCHHBIX pE3yJIbTAaTOB; B-
poBaHue HelpoHa? TPEThUX, HEJIMHEHHOE IPeo0pa3oBaHme

Bo-nepBbiX, CyMMHUpOBaHHE CUTHAJIOB Ha BXOJIaX HEMpPOHA; BO-BTOPBIX, UX
HOpMAaJTM3aI¥sl; B-TPEThUX, HEIMHEIHOE MPeoOpa3oBaHue

Bo-nepBbix, HOpManu3alys CUTHAJIOB HA BXOAAaX HEHWPOHA; BO-BTOPBIX, UX
CYMMHPOBAHHE; B-TPEThHX, HEIMHEHHOE MTPeoOpa3oBaHme

10



Hanpaenenue noocomosxu 09.03.01 « Unghopmamuka u evluuciumenbHas mexHuKay
IIpoghuns «Ilpocpammmnoe obecneyenue cpedcme 8bl4UCTUMENbHOU MEXHUKU U A8MOMA-

MUSUPOBAHHBIX CUCEM
PIIJ[ F1.B.J]B.01.01 «Moodenu u memoovl UCKYyCCMEEHHO20 UHMELIEKIMA

Ne
o/ Bonpoc BapuanTbl oTBeTa
Bo-mepBrIX, YMHOKEHHE CHTHAJIOB Ha BXOJaX HEWpOHa Ha BECOBBIE KOA(-
(UIIEHTHI; BO-BTOPHIX, HENIMHEHHOE TIPe0Opa30BaHNe MOIYUCHHBIX PE3Yilb-
TaTOB; B-TPEThUX, MX CYMMHPOBaHHE
14.|Ha3oBute HecymecTByonyo |HomuHanbHas
(dhyHKIHIO akTUBAMK HewipoHa| CUurmMongaipHas
PanuanbHo-6a3ucHas
KsagpaTuunas
15.|Kakue cBoiicTBa CUTMOU/IANb- (@ [POCTOE BHIPAKCHUE IS IPOU3BOIHOIL;
HOW QYHKUMHM NIPUBENM K €€ |o  muddepeHnrpyeMocTh Ha Beeii ocu abemmcc;
HNIMPOKOMY PACHPOCTPAHCHUIO |e  ycuIeHHE CIa0BIX CUTHAJIOB JydIle, 9YeM OOJIBIINX, H MpeAOoTBpalleHUe
B Ka4eCTBE aKTHBALIHOHHOM HACBIIICHUS OT OOJIBIINX CUTHAJIOB
(byUHKHHH TS MOJieNeH e BO3MOYKHOCTb UCIIOJIB30BAHHS TOJIBKO JTHOO ISl MOJOKUTEIbHBIX, JIHOO
HEHPOHOB? JUIS OTPULIATENBHBIX 3HAYEHHI BXOAHBIX CHTHAJIOB;
® OIMHAKOBOC yCHJICHHE MaJbIX W OONBINNX 3HAYCHUH BXOJHBIX CHTHA-
JIOB;
® TPOCTOE BEIpAKEHHUE [UIS €€ MPOU3BOIHOMN;
e o0ecreyeHrE XOPOIINX alTeOpandecKuX CBOMCTB pearn3yeMoro Helu-
HEIHOTO MPeoOpa3OBaHNUS;
® OTCYTCTBHE OTPAHWYCHUH 00JIaCTH 3HAUCHMUIA;
® TPEJOTBPAIICHUC HACBIIICHUS OT OOJIBIINX CUTHAJIOB
® OTCYTCTBHE OIpaHWYEHHI 00JIaCTH 3HAUCHUH;
e uddepeHIpyeMOCTh Ha Bcel ocH abCIuCc;
® MPOCTOTA MHTETPUPOBAHUS
16.|Kaxas 13 akTHBAITMOHHBIX JIuneiinas
(hyHKIMH HelipoHa npuHUMaeT | CUrMouJaubHast
OJIHO U3 IByX JIFTCPHAaTUB-  |3HaKOBasl (CUTHATYpHAs)
HBIX 3HAYCHUII? PaanansHo-6asucHast
17.|Kakas n3 akTHBAITMOHHBIX JIuneilinas
(yHKIMH HelipoHa He MeeT |CurmouanbHast
OrpaHHYEeHUi B 00IacTH 3Ha- |3HakoBas (CMIHATYpHAs)
4eHUH? PajinanbHo-6asucHas
18.|Kakue TUIbI HEHPOHOB B UC- |® BXOJIHbIE HEHPOHBI; IPOMEKYTOUHbIE HEHPOHBI; BHIXOJHbIE HEHPOHBI
KyCCTBCHHOI HCHPOHHO! CCTH (@ cyHANTHYECKME HEHPOHBI, COMATHYECKHE HEHPOHbI; JEHIPUTHBIC
MO>KHO BBIJICIUTH B 3aBHCH- HEPOHBI
MOCTH OT BBIIONHACMBIX HMH | o  gopmann30BaHHBIE HEWPOHBI; aKTHBALMOHHBIE HEHPOHBI, HEAKTHBALH-
dymKuumii? OHHbIE HEMPOHBI
e BO30yXJaroniue HEHUPOHBI; TOPMO3SIINE HEHPOHBI, HEUTpaIbHbBIE
HEHpOHEI
19.|Kakne ocHOBHBIE THIIBI HC- ® MHOTOCJIOIHBIC; TOJHOCBSA3HBIC; CIA00CBS3HBIC
KYCCTBEHHBIX HCHPOHHBIX Ce- |e  OnHOCIONHBIE, JIBYCJIOMHBIE; MHOTOCJIOMHbBIE
Tel MOXKHO BBIJICTIUTh TOUKH | o  [iocrie/I0BATENbHBIE; napajuiesbHbIe; TOCIe0BaTENbHO-TIAPAILIEBHBIE
SPeHHS HX TONONOTHH? ® CHHXPOHHBIC; ACHHXPOHHBIC; KOMOMHUPOBAHHEIC
20.|B xakux HEHPOHHBIX CETIX B nmonmHOCBSA3HBIX
KaXXIbli HEMPOH nepeaaer B MHOrOCI0MHBIX
CBOH BBIXOJIHOM cHUTHAI B ciouctsix
OCTaJIbHBIM HelpoHaM ceTh? |B cinabocBsA3aHHbIX
21.|Ha xaKkue THIIBI JIENATCS MHO- |® MOHOTOHHBIE, CETH O€3 00paTHBIX CBA3EH;
TOCJIOWHBIE HEHPOHHBIE CETH? CeTH ¢ 0OpaTHEIMU CBA3SIMU
® MOHOTOHHbBIE; HEMOHOTOHHBIE; CMEILIAHHbIE
e C1a0OCBsI3aHHBIC; CHIBHOCBSI3aHHBIC, KOMOMHUPOBAHHBIC
® CJIOUCTHIC; YACTHUHO-CIOUCThIEC; HECIOUCTHIE
22.|Kakue cyuiecTBytoT pa3Ho- ® CJIOUCTO-LIUKINYECKHUE;

BUJHOCTU HEHPOHHBIX ceTel C
00paTHBIMU CBSI3SIMU?

® CJIOMCTO-IIOJIHOCBA3AHHEIC,

® JI0JIHOCBA3aHHO-CJIOUCTHIC
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23.|Co ckoIpKUMHU HEHpOHAMH B

okpecTHOCTH (oH Heiimana
CBsI3aH K&K/l HEHPOH cia-
00CBsI3HOW HEWpOHHOU ceTH?

24.

Co CKOJBKIMH HEHpPOHAMH B
okpectHOCTH ['0s1€s cBsi3aH
Ka)kJIbIil HEHPOH C1aboCBsI3-
HOU HelpoHHOHI ceTn?

25.

Co CKOJIBKUMH HEHpPOHAaMU B
oKpecTHOCTH Mypa cBs3aH
Ka)kJbIil HEHPOH C1ab0CBsI3-
Hot UHC?

26.

Kaxkne ocHOBHBIE THIIBI HC-
KYCCTBEHHBIX HEUPOHHBIX Ce-
TEH MOYXHO BBIJCJIUTHh TOUKH
3peHUs IPUHIUIIA UX JeH-
CTBU?

(hopManbHbIC HCKYCCTBEHHbBIE HEHPOHHBIE CETH;

penaKcalMOHHbIE UCKYCCTBEHHBIC HEHPOHHBIE CETH;

HUCKYCCTBEHHbIC HEHPOHHBIE CETH, UMUTHPYIOIIHUE CBOICTBA €CTECTBEH-
HBIX HEHPOHHBIX CeTel

e 0 0 VIO |(h|WX|IAN|R[W|D|O\|(~|W

(opManbHble HCKYCCTBEHHbIE HEHPOHHBIE CETH;
e KBasu(opMaIbHEIE;
e HedopMabHbIE

® TOMOI'€HHLIE;
® TETePOrCHHBIC;
® THOpUIHEIC

® TOMCOCTAaTUYCCKHUC,
® CaMOHacCTpanBarOLIUECCH;
¢ DSBOJIOIMOHUPYIOIINEC

27.

K xakomy Tuny MCKycCTBEH-
HBIX HEPOHHBIX ceTel OTHO-
CUTCS MHOT'OCJIOMHBIN Tep-
cenTpoH?

K ceTsim 6e3 00paTHBIX CBsi3eit

Kcersm ¢ 06paTHHMI/I CBA3AMU

K c1oucTo-1uKInIecKuM ceTsaM ¢ 06paTHbIMI/I CBA3AMU

K 1101HOCBSI3HO-CIIONCTBIM CETSIM

28.

YeM XapaKTepH3yIOTCS TOMO-
reHHblEe HEHpOHHBIE ceTH?

HeiiporaMu ogHOTO THTIA ¢ eIWHON (YHKIMEH aKTHBAIIHH.

HefiporaMu ogHOTO THTIA C Pa3THYHON (DYHKIHEH aKTHBAITHH.

HefiporaMu pa3iuyHOTO THIIA ¢ eAHHONW (QYHKIMEH aKTHBAITUH.

HefiporaMu pa3inyHOTO THIIA C Pa3IMIHON QYHKIHEH aKTHBAIIHH.

29.

Ha yem oCcHOBaH NpUHITUIT
JICHCTBUS pelaKCallmOHHBIX
cereii?

OcHOBaHBI Ha HCIIOIb30BAaHNH OJANHAKOBBIX MIIM PAa3IMYHBIX IO CTPYKTYpeE H
0CO0EHHOCTSAM (PyHKIMOHMPOBaHUS (OPMaNbHBIX MCKYCCTBEHHBIX HEWpO-
HOB

OcHOBaHBI Ha OCOOEHHOCTSIX IIOBECACHUS aBTOHOMHBIX HEJIMHEHHBIX JAnHa-
MHYECKUX CHUCTEM, 00JaIaroNMX MpH GUKCUPOBAHHOM HaOOpe MapaMeTpoB
TOYKaAMH yCTOﬁ‘{HBOFO PpaBHOBECHA, K KOTOPBIM OHH IMMPUXOAAT B 3aBUCHUMO-
CTH OT HaYaJIbHOTO COCTOSTHUS

MMUTUPYIOT OCHOBHBIE aCIIEKThI €CTECTBEHHBIX HEMPOHHBIX ceTel

OcHOBaHBI Ha IOCTPOCHHH IOCTPOUTH TAKOTO OTOOpakeHWs, YTOOBI Ha
KaXX/IbIF BO3MOXKHBIM BXOJHOM CHTHaN (hOpMUPOBAIICS NMPABHIBHBIN BBIXO/I-
HOMH cUrHaJ

30.

Uro nokassiBaeT Teopema
Konmoroposa—Apnonbsaa?

Bo3MoxxHOCTE IMOCTPOCHUA MHOTOMEPHOTO OT06pa)KeHI/I$I C IIOMOIIBKO Ma-
TEMATHYCCKHUX onepaunﬁ HaJl HC Ooiee yem JABYMSA IEPEMCHHBIMUA

[IpencraBuMoCTh (PYHKIIMH MHOTHUX TIEPEMEHHBIX JOCTATOYHO OOIIETro BUAA
C TMOMOILBIO JBYXCIOWHOW HEHPOHHON CETU C MPSMBIMU MOJHBIMH CBS3SIMHU
C 7 HeMpOHaMU BXOAHOTO cjiosl, (2n+1) HelipoHaMU CKPBITOrO CJIOs C 3apa-
HEC U3BECTHBIMH OTPAaHMYCHHBIME (PYHKIUSMHU aKTHUBAIUU (HAPUMEp, CHUT-
MOWJIAJIbHBIMHU) M 7 HEHPOHAMU BBIXOJHOTO CJIOSI C HCM3BECTHBIMU (DYHK-
LHUSIMU aKTHBAI[UH

Pemaemocte 3amaum mpencTaBieHHs (QYHKIMKA TPOU3BOJBHOTO BHAA Ha
HEUPOHHOM CeTH W YKa3bIBACT IS KaXKIOW 3a/7aud MUHUMAJbHBIE YHCIA
HEHPOHOB CETH, HEOOXOAMMBIX JUIsI €€ PEeIIeHUS
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[IpencraBneHne MHOrOMEPHBIX (DYHKIIMI MHOTHX IIEPEMEHHBIX C HCIIOJIB30-
BaHHMEM OJHOPOAHBIX ABYXCIOWHBIX HEHPOHHBIX CETEH C CHTMOMIATbHBIMHU
repeIaTOuHbIMK (DYHKIHSIMU
31.|Yro noxa3siBaeT TeopemMa B03MO0OXXHOCTh OCTPOEHHSI MHOIOMEPHOTO OTOOPAKEHUSI C TOMOILBIO Ma-

Xex1-Hunbcena?

TCMATHYCCKHUX onepaunﬁ HaJl HC Ooiee yem JABYMSA IEPEMCHHBIMU

[IpeacraBuMOCTh (QYHKIIMKM MHOTUX NEPEMEHHBIX JIOCTaTOYHO OOILEro BHIa
C NOMOIIBIO JABYXCJIOHHON HEHPOHHOM CeTH C MPSAMBIMU MOJIHBIMU CBA3SIMU
C 7 HEMpOHaMU BXOAHOTO ciiosl, (2n+1) HelipoHaMU CKPBITOrO CJIOs C 3apa-
Hee M3BECTHBIMU OTPaHMYCHHBIMH (PYHKIUSMH aKTUBALWU (HAIpUMep, CUT-
MOWJAIBHBIMH) U M HEWPOHAMHU BBIXOJHOTO CJIOSI C HEM3BECTHBIMU (DYHK-
LIUSIMU aKTHBAUN

IIpencraBumocTsh M0001 HEMPEPHIBHON (YHKIINN TPEX NMEPEMEHHBIX B BHIC
cyMMbl (pyHKIHHA He Ooliee IBYX HEPEMEHHBIX

[IpencraBEMOCTH HETPEPHIBHBIX (PYHKITMA HECKOIBKUAX TIEPEMCHHBIX B BHIC
CYTICPIIO3UINK HETPEPBIBHBIX (PYHKITUHA OJTHOTO MIEPEMEHHOTO U CIIOKCHHS

32.

Yxaxute BepHYyI0 GpopMyn-
POBKY «TE€OPEMBI O TIOJTHOTE»

JIrobast HempepbIBHAs (QYHKIMS HECKOJBKHX MNEPEMEHHBIX MOXKET OBITH
NIPEACTaBICHA B BHJE CYNEPIIO3UINI HENPEphIBHBIX (DYHKIUH OIHOTO IIe-
PEMEHHOTO M CJIOKECHUS

JIrobast HenpepbIBHAsE (QYHKIMS TPEX MEPEMEHHBIX MOXKET OBITh MPEJCTaB-
JICHa B BUJIe CYMMBI QYHKIMH He 0oJiee IBYX IePEeMEHHbIX.

JIrobast MHOrOMepHas (DyHKLMS HECKOJBKHX IEPEMEHHBIX MOXET OBbITh
MIPEICTaBIICHA C IOMOIIBI0 HEHPOHHO ceTH PUKCUPOBAHHOI Pa3MEPHOCTH.

JIrobas HempephIBHAS (PYHKIMS HAa 3aMKHYTOM OIPaHHYEHHOM MHOJXKECTBE
MOXeT OBITh PAaBHOMEPHO MpUOIMKEeHAa (GYHKIHUAMH, BBIYHCISIEMBIMH
HEWPOHHBIMH CETSIMHU, ecii (QYHKIHMS aKTHBALMK HEHpOHA BaXKAbI HEMpe-
pBIBHO nuddepeHnppyemMa 1 HelpepblBHA

33.

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

Hactpouts mapamMeTpbl HEWpPOHOB (CHHANTHYECKHE Beca WU CMEIICHUs)
HEHPOHHOW CeTH TakuM 00pa3oM, 4TOObI 00ECTIEYUTh JIJIsl BXOJHBIX CHUTHA-
JIOB MOJTyYCHHE TPeOyEeMbIX BBIXOJHBIX CHTHAJIOB.

V3MeHNTh CTPYKTYpY M IapaMeTpbl HEHPOHHOM ceTH TakuM 00pa3oM, 4To-
Obl OHA cTaJla afIeKBaTHOM CTPYKTYpE U IapamMeTpaM penraeMon 3aaum.

ObecnieunTh MUHIMATBHYIO M30bITOuHOCTE THC.

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

34.

K kakoii rpymmne MeTonoB
00y4eHUs NCKYCCTBEHHBIX
HEHPOHHBIX CETE OTHOCUTCS
ANTOPUTM 00PaTHOTO PacIpo-
CTpaHeHHs ouInOKH (error
back propagation)?

JlokanpHOMI ONTUMU3AIU C BBIYMCIICHUEM YaCTHBIX MMPOU3BOAHBIX IIEPBOTO
nopsaaKa

JlokanbHOMI ONTUMU3AIU C BBIYMCIICHUEM YaCTHBIX MMPOU3BOAHBIX IIEPBOTO
1 BTOPOT'O opsijika

CToxacTU4eCKOi OIITUMH3alIH

T'no0aipHON ONTUMHU3AIUN

35.

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

OT uncna cnoeB, 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 4ncia cnoeB ¥ HEHPOHOB B 3THX CHOSIX

36.

Korna npekparraeTcs nporuecc
00y4JeHHS NCKYCCTBEHHOM
HEHpOHHOU ceTn?

JInbo korma mpoiIeHO OINpeaeNeHHOe KOJIMYECTBO 30X OOYy4eHHs, JTUOO
KOI'[a OIMHOKa JOCTHTHET HEKOTOPOrO OIMPEACICHHOTO MAJIOTO YPOBHS, JIH-
60 xoryia omuOKa epecTaHeT YMEHBIIAThCS

Korma crpykrypy u mapamerpst MHC m3mMeHnInch TakuM 00pa3oM, 9TO OHa
cTaja aJIeKkBaTHOM CTPYKTYpE U NapameTpaM peliaeMon 3a1aqu

Korma odecrieuena muanMansHas n3osrrounocts MHC

Korzma ycraHOBHINCH yCTOWYHMBEBIE 3aBHCHMOCTH MEXIy COXPaHSEMBIMHU B
HMCKYCCTBEHHON HEHPOHHOW CETU JAHHBIMHU.

37.

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

DT0 crOCOOHOCTh HEHPOHHOM CETH JIeNIaTh TOYHBIN MPOTHO3 Ha AHHBIX, HE
MPUHAIICIKAIIUX HCXOAHOMY 00YYaroIeMy MHOXKECTBY
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o/ Bonpoc BapuanTbl oTBeTa

DTO BO3MOMKHOCTh arperupoBaHUsi UCXOJHBIX JAHHBIX B HEHPOHHOH ceTn
JUTSL TTOJTYYICeHHST 0000IIIEHHOM OIICHKH.

D10 c1mocoOHOCTh HEHPOHHOM FeHEPUPOBATH HOBBIC THITOTE3bI

OT0 CIOCOOHOCTh HEHPOHHON CETH YBENIWYMBATH OOBEM 3alIOMHHAEMOM
nH(popManuy 1o pe3ysbTaTaM JUIMTEIbHOr0 00yYeHHs

38.|B yem Beipaxaercsi 3pdexr  |B upe3aMepHO TOYHON MOATOHKE BBIXOJHBIX 3HAUCHHUIl CETH B Cilydyae CIHII-| +
nepeoOyyueHusI HEHPOHHOM ce- | KOM JIONToro ee 00yUYeHH s MPU YCIOBHHU, H30BITOYHO «MOIIHON» CETH

TH? B HecnocoOHOCTH 3a0bIBATh HAKOIUICHHBIH OIMBIT CETH MPU €€ MOBTOPHOM
00yuYeHHH

B yny4nieHnu nporHoCTHYECKUX BO3MOXKHOCTEH CETH MO pe3yJibTaTaM JUIN-
TEJILHOTO 00yYEHUsI

B yBenuyeHnM 3aBUCHMOCTH OT KadecTBa 00ydarolei BEIOOPKH B Mpoliecce
o0yueHHs

39.|KakoBo Ha3zHaueHue Kpocc- | He3zaBUCHMBIM KOHTPOJIb PE3yNbTaTa B X0J€ ajJropuTMa. +
IPOBEPKH HEHPOHHOU ceTH?  |CpaBHEHHE PE3YJILTATOB O0YUYEHHsI CETH C Pa3IMYHON CTPYKTYPO HA OIHOU
1 TOH K€ YaCTH BBIOOPKH.

HesaBucuMbIii KOHTPOJIb PabOTHI Pa3IMIHBIX CJIOB HEHPOHHOH CETH.
He3zaBucuMebIil KOHTPOJIE PaOOTHI PA3NIUYHBIX CIIOB HEHPOHHOH CETH, TaK H
OTJIENbHBIX HEUPOHOB.

40.|KakoBa menb o0yuenns 6e3  |Hactpouts mapameTpbl HEHpOHOB (CHHANTHUECKHME Beca W CMEUICHWs)| +
YUUTENS UCKYCCTBEHHOM HEHpPOHHOW CeTH JIHMIIH C UCTIONB30BAaHIEM BXOIHBIX CHTHAJIOB TAKHM 00pa-
HEHUpOHHOMU ceTu? 30M, YTOOBI IPEABABICHAE JOCTATOYHO OJIM3KUX BXOJHBIX CHTHAJIOB JTABAJIO
OJIMHAKOBBIE BBIXOJHbIE CUTHAJIBI.

W3MeHUTh CTPYKTYpy U MapaMeTpsl HEHPOHHOW CeTH TaKuM 00pa3oM, 4To-
OBl OHa cTaJla aJIeKBaTHOH CTPYKTYpe M apaMeTpaM peracMoi 3a/1auu.
Hactpouts mapaMeTpbl HEHpPOHOB (CHHANTHYSCKHE BeCa WM CMEIICHUA)
HEHPOHHOW CeTH TakuM 00pa3oM, 4TOObI 00ECTIEYUTh JIJIsl BXOJHBIX CHUTHA-
JIOB MOJTy4YeHHE TPeOyeMbIX BBIXOJHBIX CUTHAJIOB.

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

41.|Yem oTiHuaeTCs CUTHAIBHBIA |B curaanbHOM MeTone oOydeHus Xeb0a yCHIMBAIOTCS Beca CBsized Mexay| +
MmeroJ 00yueHus: Xebba ot BO30YXK/ICHHBIMU HeiipoHamH, a B Jud(depeHInaIbHOM MeTo/le 00ydeHHs
muddepeHIraIbHOr0? Xeb60a 6os1ee MHTEHCUBHO M3MEHSIOTCS Beca CBsI3€H, COeAMHSIONINE HEHpOo-
HBI, BEIXOJIBI KOTOPBIX HanOoJiee TMHAMUYHO W3MEHMINCH.

B curnansHOM MeTozme oOydyeHust Xe00a M3MEHSAIOTCS TOJIBKO Beca CMEX-
HBIX HEWpOHOB, a B quddepeHnnaisHOM MeToe obyuenns Xebba — u3me-
HSIIOTCSL Beca HEHPOHOB, HEMOCPEACTBEHHO HE CBSI3aHHBIX JIPYT C IPYTOM.

B curnansHoM MeTozne o0yuenust Xe060a Beca HEHPOHOB M3 COCEIHUX CIIOEB
H3MEHSIOTCA TIOTAapHo, a B AuddepeHnnans-HoM MeToie o0ydeHus: Xebba —
M3MEHSIIOTCS Beca cpa3y TPyl HeHPOHOB.

B curnansiHom mMertozie o0yueHust Xe60a M3MEHSIOTCSI Beca HEHPOHOB OJIHO-
BPEMEHHO Bceil cetH, a B AndQepeHraibHoM MeToie o0yueHnst Xebba —
HOCIIEOBATENIHLHO OT CII0S K CIIOK0.

42.|B dgem 3akimodaercs CyTh all- | MUHHUMH3anUs Pa3HUIBI MEXIY BXOIHBIMHM CHTHAIaMU HEWpOHa, mocryma-| +
roputMa o0y4eHus 0e3 yuu- |IOMIMMHU C BBIXOJIOB HEHPOHOB MPEIBIAYIIETO CIIOS, H BECOBBIMHU K03 duIIu-
tensa T. Koxonena? €HTaMH €r0 CHHAIICOB

Hacrpolika napaMeTpoB HEMPOHOB AJIsl YCUJIEHHS BECOB CBA3EH MEXy BO3-
OyXJICHHBIMH HEeHpOHaMHI

BricTpoe cHHXpOHHOE M3MEHEHHE BECOB BCEX HEHPOHOB OJHOBPEMEHHO IS
BCEH CETH.

B03MOXXHOCTh HCTIONB30BAHHS OTPAHUYICHHOTO KOJIMYECTBA BXOAHBIX CHT-
HaJIOB JUIs 00y4eHHs 0e3 yXYAIESHHUS KauecTBa O0YICHHUS.

43.|B uem 3akmovaercst HazHade- | COKpalleHHe Yruciia HBHPOHOB B CKPBITHIX CIOSX +
HUE aNropuTMOB COoKpalieHus | CokpalleHue Yriciia HeHPOHOB BO BXOJHOM M CKPBITBIX CJIOSIX
(pruning algorithms) MHC?  |CokpanieHue 9uciia CHHANCOB B CKPBITHIX CIOAX

CokpallleHHE YUCIia CHHATICOB BO BXOJIHOM U CKPBITBIX CIIOSIX
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44.|B gem 3akimodyaeTcs Ha3Haue- | YBenmdueHUe YnciIa HEHPOHOB B CKPBITHIX CIIOSX

HUE KOHCTPYKTHBHBIX alII0- | YBeIMUSHUE M COKPAIIEHUE HEHPOHOB B CKPBITHIX CIOSX

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

Kpartkoe cogep:xxanue PI'P:

«Pa3paboTka 1 aHaJIN3 JaHHBIX COLMOJIOIMYECKOI0 ONPOCa Ha OCHOBE MCKYCCTBEHHOW HEHPOHHOM
ceTH (MHOTOCJIOMHOIO MEPCENTPOHA)»

ITocTanoBka 3agaun.

HcxonHble JaHHbIE MPEICTaBISIIOT cO00M MaTepualibl COLMOJIOTMYECKOro orpoca, 1o 14 Bompo-
caM (IpU3HaKaM), OTPaKaIOIIMM COLMAIBHBINA CTaTyC ONpalinBaeMoro:

X1 — BO3pACT, JIET;

X2 — I0JT;

X3 — 00pa3oBaHue;

X4 — 0a3zoBas npodeccus;

X5 — HAlIUOHAJIBHOCTA;

X6 — CAMOOIIEHKA COLIUAJIBHOTO CJIOS;

X7 — OTHOILIEHUE K PEJIUTUH;

X8 — PO 3aHATHUN;

X9 — OCHOBHO€ MECTO PalbOTHI;

X10 — cdepa 1eATeIbHOCTH;

X11 — CPEIHUN JJOXOJI UJieHa CEMbH, Pyo.;

X12 — CaMOOLIEHKA YPOBHS JOXO/I0B;

X13 — THI HACEJIEHHOTO MyHKTA, 1€ MPOKUBAET ONpaIllBaeMblii;

X14 — IIOJINTUYECKAs] OPUECHTALIMSL.

Cpenu nepeuncieHHbIX TOJbKO JBa MPU3HAKa (X1 ¥ X11) UMEIOT KOJUYECTBEHHBII XapakTep, TpU
MpU3HAKA (X4, X5 M X7) — YUCTO KAUECTBEHHBIH, OCTAJIbHbIE — KAUECTBEHHBIH, BBIPAKEHHBIN B MCEB/IOKO-
JTUYECTBEHHOH dopme.

3aMeTHM, YTO MPHU3HAK X14 (MOJIUTUYECKA OPUEHTALM) MIPEJICTABIACTCS 31eCh «BBIXOTHOW» HIIN
«OCHOBHOW» CIIEZICTBEHHON IEepeMEHHOM, ompezenseMoil uinu GopMupyeMoil Ipyrumu (IPUUUHHBIMU)
NEPEMEHHBIMH X1, ..., X13 . JleliCTBUTENbHO, MOKHO MPEIINOJI0KHTh, YTO YPOBEHB JJOXOJOB B ceMbe (Hhop-
MHUPYET MOJIMTUYECKYIO OPHUEHTALINI0, 00OpaTHOE BPSI JIM UMEET MECTO, XOTS U MOXKET UMETh MECTO; aHa-
JIOTHYHBIE COOOPAKEHHUS MOKHO IPOBECTHU U 10 IPYTUM IPU3HAKAM.

B cBa3u ¢ atuM, chopMylupyeM CIEQYyIOIIyI0 3aqady HCCIEAOBAHMM: BBIIBUTH HPUYMHHO-
CJICZICTBEHHBIE CBSI3U MEX[Y MOJUTHUYECKOW OpHEHTaIuel cyObeKkTa (X14) U MPU3HAKAMU, XapaKTEepHU3y-
IOIUMH €T0 COIMAIbHOE TOJIOKEHUE (X1, ..., X13).

Metoasb! uccie10BaHUM.

[Tpu BBIOOpE METOA MCCIIEJOBAHUI HEOOXOIUMO YUYECTh TOT (haKT, YTO OOJIBIIMHCTBO U3 MIPU3HA-
KOB — KaQU€CTBEHHBIE, M TIOATOMY MMEIOIINECS TaHHbIE TPEOYIOT IPUMEHEHUS CIeUAIbHBIX IPUEMOB HC-
cnenoBanus. [Ipu aHanu3e ke MCEBIOKOIUYECTBEHHBIX JaHHBIX HEOOXOAMMO MPUHMMATh BO BHHMaHUE
HEBO3MOXXHOCTb B OOJIBIIMHCTBE CIy4YaeB YCTAHOBJIEHUS MEXAY HUMM OTHOIIEHUI SKBHUBAJEHTHOCTU U
IPENOYTEHUs, YTO BICUET TPYAHOCTH B ONMPEAEICHUU MEp CXOJACTBA U T. 1. DTO, B CBOIO OUYepelb, IPU
NPUMEHEHUH K HUM NPUEMOB U (opMys 00pabOTKH, pa3pabOTaHHBIX Ul KOJMYECTBEHHBIX MEPEMEHHBIX
(HarmpuMep, perpecCUOHHOr0, KOPPEIALMOHHOIO WK JUCKPUMHUHAHTHOIO aHAJIN30B) IPUBOJIUT K KpaiiHe
HU3KOH I0CTOBEPHOCTH I1OJIy4aeMbIX PE3YJIbTAaTOB.

[TosToMy BBIOEpEM B KauecTBE METOJOB HMCCIEIOBAHUS MEHEE UyBCTBUTENBHBIE K BBIOJIHEHHIO
BEPOSATHOCTHBIX MIPEIOCHIIIOK HEHPOCETEBbIE METOBI.
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3agaum uccjie0BaHM.

1) Onpenenenue npu3HaKoB, HarbOoyiee CYIIECTBEHHO BIMSIOMIMX HA BHIOPAHHYIO BBIXOJIHYIO IIe-
PEMEHHYIO (OTKIIMK).

2) IlocTpoeHre MCKYCCTBEHHON HEHPOHHOW CETH, OTPaXKarollel MPUIMHHO-CIICICTBCHHBIC CBS3U
MEXy OTKJIMKOM U BXOJHBIMH MPU3HAKAMH.

3) UnTepnperaius pe3yibTaToB.

IIpumepsl BonipocoB k 3amure PI'P:

1. Oxapakrepu3yiTe 0COOCHHOCTH MHOT'OCIIOHHOTO IEPCENTPOHA.

2. OnumuTe CTPYKTYpy ¥ PYHKIIMU HEHPOMONOO0JHOTO HEeHPOHA MHOTOCTIOMHOTO IepCenTpoHa.

3. OnuimTe ajaroput™M OOPATHOTO PACHPOCTPAHEHHUsS OIIMOOK JJii OOY4YEHUsT MHOTOCIOMHOIO
MepCenTpOHa.

4. IpuBenure KIaccu(HUKAIUIO HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

OneHoYHBbIE CpPEsICTBA AJIs IPOMEKYTOUHOMN aTTecTaluu:

IIpumepsI BONIPOCOB K 3K3aMEHY 10 JMCIHILIHHE:

O06s1acTH NPUMEHEHUS! UICKYCCTBEHHBIX HEHPOHHBIX CETEH.

buonornueckuii HelpoH. CTpyKTypa U CBOMCTBA UCKYCCTBEHHOI'O HEMPOHA.

Pa3HOBMIHOCTH HCKYCCTBEHHBIX HEHPOHOB.

Knaccugukaius HCKyCCTBEHHBIX HEHPOHHBIX CeTeH U X CBONCTBA.

Teopema KommoropoBa—ApHomba.

Pa6ora Xext-Hunbscena. Caenctus us teopembl KoamoropoBa—ApHonbia—XexT-Hunbcena
[TocTaHOBKa M BO3MOXKHBIE IYTH PELIEHMS 3a/1a4d 00y4YeHUS! UCKYCCTBEHHBIX HEHPOHHBIX Ce-

Nk =

TEH.

8. OOydeHue ¢ yuuTeseM, alrOpUTM 00paTHOTO pacIpPOCTPAHEHHUS OIIMOKY.

9. OOyuenue 6e3 yuurens.

10. Hacrpoiika uncia HeHPOHOB B CKPBITHIX CI0SX MHOTOCJIOMHBIX HEMPOHHBIX CETeHl B mpoliecce
o0yuyeHus. AITOPUTMBI coKpalieHusi. KOHCTpYKTUBHBIE alrOPUTMBI.

11. IlepcenTpon.

12. MHOroCnoNHbIi NEPCENTPOH.

13. HeiiponHsle ceTu paauanbHbIX 0a3MCHBIX (QYHKIUH.

14. BeposTHOCTHas1 HEMPOHHAS CETh.

15. O6001IEeHHO-perpecCHOHHAsE HEUPOHHAS CETh.

16. Heiiponnsie cetn Koxonena.

17. HelipoHHBIE CETH BCTPEYHOI'O PACIIPOCTPAHECHHUS.

18. Heiiponnslie cetu Xomnduiaa.

19. Heitponnsie ceTn X3MMHHTA.

20. JIByHampaBiieHHas aCCOLMATUBHAs NaMSTh.

21. KackagHble HCKyCCTBEHHBIE HEPOHHBIE CETH.

22. CeTu alaITUBHOM PE30HAHCHOMN TEOPHH.

23. KOrHUTPOH M HEOKOTHUTPOH.

24. TlpencraBineHue 3aJauu B HEUPOCETEBOM JIOTHYECKOM Oa3uce.

25. Ilpumenenne MHC nnst MonmenupoBaHUsS CTaTHUECKUX OOBEKTOB, KIIACCH(PUKAIMH, AIPOK-
CUMaluu QYHKIUH.

26. IIpumenenne MHC st knacTepusaiui, BpEMEHHBIX PSIOB, JIMHEHHBIX JUHAMHUYECKUX 00b-
€KTOB.

27. O6mue cBeleHUs] O COBPEMEHHBIX IPOTPAMMHBIX CPEACTBAX M CUCTEMAaX MOICITUPOBAHUS HC-
KyCCTBEHHBIX HEMPOHHBIX ceTeil. XapaKTEPUCTUKH COBPEMEHHBIX ITPOIPAMMHBIX CPEICTB U CHCTEM MO-
JEIMPOBAHUS UCKYCCTBEHHBIX HEUPOHHBIX CETEH.

16



Hanpaenenue noocomosxu 09.03.01 « Unghopmamuka u evluuciumenbHas mexHuKay

. (@KL
IIpodune «Ilpocpammmnoe obecneyenue cpeocms ebl4UCTUMENbHOU MEXHUKU U A8MOMA- JEY
MUBUPOBAHHBIX CUCMEM) [V E] P,

PIIJ[ F1.B.J]B.01.01 «Moodenu u memoovl UCKYyCCMEEHHO20 UHMELIEKIMA

B ¢dwmane ucnonb3yercs cucreMa ¢ TPaIWIMOHHOMN MIKAJIOW OIEHOK — "oTiau4HOo", "Xopomio",
"y IOBIETBOPUTENLHO", "HEYIOBICTBOPUTENLHO", "3auTeHo", "He 3auTeHO" (Hanee - mATUOAUTHLHAS CH-

cTema).

d)opMa HpOMGXCYTOqHOﬁ arrecraguu 110 HaCTOSIICH JUCHUIINIMHE — 9K3aMCEH.

[TpuMeHsieMble KPUTEPUH OICHUBAHUSA IO JUCIHHUIUIMHAM (B COOTBETCTBHHM C HHCTPYKTHBHBIM
mruceMoM HIY MOU ot 14 mast 2012 roga Ne 11-23):

OueHka
110 JHUCIH-
ILTHHE

Kputepuu orieHKH pe3ynbTaToB
00y4eHUS IO TUCIUITNHE

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

BricTaBnsiercs oOyuaroniemycsi, 0OHapy>KUBIIEMY BCECTOPOHHEE, CUCTEMAaTUYECKOE U
ri1yO0OKO€ 3HaHUE MaTepUaJIoOB U3YYEHHOM JUCLUIUIMHBIL, YMEHUE CBOOOIHO BBIIOIHSTh
3a/1aHKs, IPELYCMOTPEHHBIE IIPOIPAMMOM, YCBOUBIINN OCHOBHYIO M 3HAKOMBIM C J10-
HOJHUTENBHOM JTUTEpaTypoi, peKOMEHI0BaHHOM paboueil mporpaMMoi JAUCHUILIUHBI;
NPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B MMOHUMAHWH, U3JI0KEHUH U UCIIOJIB30BaHUN
MaTepHaJIOB W3YYEHHOW AMCUUIUIMHBI, O€3yNpedyHO OTBETHUBIIEMY HE TOJBKO Ha BO-
pockl Omiera, HO UM Ha JIOMOJHUTENIbHBIE BOIPOCHl B paMKax pabodeil mporpammbl
JUCLUILINHBL, IPABUJIBHO BBIIIOJIHUBIIEMY IIPAKTHYECKOE 3a1aHue. OLeHKa 10 Jucuu-
IUTMHE BBICTABIIAIOTCS 00YyYaroEeMycsi C y4ETOM pe3yIbTaTOB TEKYIIEro KOHTPOJIS.
Komnerennuu, 3akpeniéHHble 3a TUCHUILUIMHON, COPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBIIY.

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

BeictaBisiercss oOydaromiemycsi, 0OHapy KMBILEMY TOJHOE 3HaHUWE MaTepuana U3y4yeH-
HOM TUCLUIUINHBI, YCIICIIHO BBITOIHAOIEMY PEIyCMOTPEHHBIE 3a/1aHNs], YCBOUBLIE-
My OCHOBHYIO JIUTEpaTypy, PEKOMEHJ0BaHHYIO pabodell MmporpamMMoil IUCIUIINHGI;
MIOKa3aBLUIEMY CUCTEMATUYECKUNA XapakTep 3HAHWU MO TUCLUILIMHE, OTBETHBIIEMY Ha
BCE BOINPOCHI OMiieTa, MPaBWJIBHO BBIMOJHHUBIIMI MpPaKTHYECKOE 3ajJaHue, HO JOMNY-
CTUBIIMH IIPU 3TOM HENpPUHLMINHUANbHbIE OIMOKU. OIeHKa [0 JUCIUIUIMHE BBICTABIIS-
IOTCS1 00YyYaroLIeMyCs C YUETOM PE3yJIbTaTOB TEKYIIETO KOHTPOJIS.

Komnerennuu, 3akperui€HHble 3a AUCHUIUIMHON, COPMUPOBAHBI Ha YPOBHE — «IIPO-
JBHUHYTBII.

«yIIOBIICTBO-
pUTEIIBHOY/
«3a4TEHO
(YymoBneTBo-
PHUTENBHO)»/
«3aUTEHO»

BrictaBnsercs oOyuaronemycs, 0OHapyKUBIIEMY 3HaHHWE MaTepuasia U3y4eHHOH Juc-
UIUTUHBL B 00BbeMe, He0OX0IMMOM ISl JalbHeHe yueosl U npeacrosimeil paboTsl
1o MPoQeCcCcuu, CIPaBIISIONIEMYCSI C BBIIIOJHEHHUEM 33JaHUN, 3HAKOMOMY C OCHOBHOM
JUTEPaTypOi, pEeKOMEHAOBAaHHON paboyeil mporpaMMol JTUCHUIUIMHBL, TOMYCTHBIIEMY
MOTPEIIHOCTh B OTBETE HA TEOPETUUYECKUE BOMPOCH M/WIIM MPH BBINOJIHEHUU TPAKTHU-
YeCKUX 3a/laHuil, HO 00jajarouieMy HEOOXOIUMBIMU 3HAHMSMM Ul UX YCTPaHEHUs
M0JI PYKOBOJICTBOM IIperojaBaressi, J1M00 HENMpaBHJIbHO BHIIOJHUBIIEMY MpaKTHYe-
CKO€ 3aJJaHKe, HO 110 YKa3aHUIO IIPENoAaBaTesl BBIIOIHUBIIEMY JPYTHE TPAKTHUYECKHE
3aJJaHus U3 TOTO XKe pazjiesia JUCIUILTUHBL..

Komnerennuu, 3akpeniéHHble 3a IUCIUILTNHON, c(hOPMUPOBAHBI HA YPOBHE — «I10PO-
TOBBINY.

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

BricraBnsercs oOyuaromemMycs, 0OHapy>KUBIIEMY Cepbe3HbIe MPOOEbl B 3HAHUAX OC-
HOBHOTO MaTrepuaja W3yYeHHOM IUCHUIUIMHBI, JOIYCTUBIIEMY HPUHINIHAIbHEIC
OLIMOKH B BBHIIIOJHEHUU 3a/laHUH, HE OTBETHBILEMY Ha BCE BOMPOCHI OHMIeTa U JOTOJ-
HHUTEJIbHBIC BOTIPOCH! U HEMPABHILHO BBHITOJHUBIIEMY IPAKTHYECKOE 3a/1aHKe (Hempa-
BIWJIBHOE BBIMIOJHEHUE TOJBKO MPAKTUUYECKOTO 33JaHUSl HE SBISIETCS OJHO3HAYHOU
NPUYMHOM /71 BRICTABJICHHSI OIICHKH «HEYAOBIETBOpUTENbHOY). Kak mpaBuiio, orieHka
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Orenka
10 AUCIH-
[UIAHE

Kpurepuu onieHKH pe3ynbTaToB
00yuyeHHMs 10 JUCLUIUINHE

«HEYIOBJIETBOPUTEIBHO CTABUTCS CTYACHTAaM, KOTOPbIE HE MOTYT MPOJOJLKUTE 00yUe-
HHUE 10 00pa3oBaTeIbHOM MporpaMme 0e3 JTOMOTHUTENbHBIX 3aHATUH 110 COOTBETCTBY-
foleil nucuuruinae. OLeHKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00yYaromeMycs ¢ yuéTom
pE3yJIbTaTOB TEKYLIETO KOHTPOJIS.

KomneTeHnuu Ha ypoBHE «IIOPOTOBBIHY», 3aKpEIUIEHHbIE 32 JUCIUILINHON, HEe cHOopMHU-
pOBaHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI
Y4eOHoe 1 y4eOHO-1a00paTOpHOE 000py/A0BaHUE

Y4yeOHast ayAuTOpHs Ui POBEACHUS 3aHATUH CEMUHAPCKOTO THUIA, TPYMIIOBBIX U MHIWBHYallb-
HBIX KOHCYJIbTAIIUH, TEKYIIErO KOHTPOJIS U IPOMEKYTOYHON aTTeCTallu1, OCHAIIICHHAS:

- CICNHATU3UPOBAHHON MEOEINbI0; JOCKOW ayJaUTOPHOM; JEMOHCTPAMOHHBIM O0OPYIOBAHUEM:
MePCOHAIBHBIM KOMITHIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAIlMOHAPHBIM) TPOSKTOPOM

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

- CHCHUATM3UPOBAHHON MeOENbI0; JOCKOH ayIMTOPHOH; MEPCOHAIBHBIMUA KOMITBIOTEPAMU C TIOJI-
kmoueHueM K cetu "UatepHeT" U noctynom B SUOC dumana.

Jist caMOCTOATENbHOM pabOThl OOYYAIOUIMXCS O AMCUUIUIMHE HCIIOJIB3YEeTCsS MOMENICHHEe IS
CaMOCTOSITENTLHOM paboThl 00YYAIOIINXCSl, OCHAIIIEHHOE:

- CIICIUATM3UPOBAHHON MEOEIbI0; TOCKOW ayJIUTOPHON; MEPCOHAIBHBIM KOMITBIOTEPAMH C TIOJI-
kimtoueHueM k cetu "Uuatepuet" u goctynom B SUOC dunuana.

IIporpammuoe odecnevyenue

[Tpu nmpoBeeHNH JTaA0OPATOPHBIX PadOT MPETyCMATPUBACTCS HCIIOIH30BAHKE ITEPCOHATBHBIX
KOMITBIOTEPOB, OCHAIIIEHHBIX HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3HOHHOTO MPOTPAMMHOT0 O0ECTICUEHUS:
OC, TEeKCTOBBIN PEAAKTOP, MATEMATUUECKHUE TTAKETHI.
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8. OBECIIEYEHHUE OBPA30BATEJIbHOI'O IIPOIECCA AJI5 JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA U UHBAJINIOB

B xone peanuzanuy TUCHMIUIMHBI UCIIOIB3YIOTCS CIEAYIOUINE JOMOJHUTEIbHBIE METOIBI 00yUe-
HUS, TEKYILEro KOHTPOJIsl YCIEBAEMOCTH U MPOMEXYTOYHON aTTeCTallui O0y4aroIluxcs B 3aBUCUMOCTH
OT X UHIUBUAYAIBHBIX OCOOCHHOCTEH:

AJIS1 CJIeNbIX M CIa00BUISIIIUX

- IeKIUH 0(hOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO0 KOMITBIOTEPa
CO CHEIUAIU3UPOBAHHBIM TPOrPAMMHBIM 00€CIICYEHHEM;

- TICHbMEHHBIC 33/IaHUS BBITIOJIHIIOTCS Ha KOMIIBIOTEPE CO CHEIHUATM3HPOBAHHBIM IPOTPAMMHBIM
o0ecrnieueHrneM, Uik MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrnieunBaeTCsl MHIUBUIyIbHOE paBHOMEPHOE ocBelieHue He meHee 300 srokc;

- 17151 BBITIOJTHEHU S 3a7]aHUsI TP HEOOXOIMMOCTH MPEAOCTABIISECTCS YBEIHMUMBAIOIIEE YCTPOMCTBO;
BO3MOJKHO TaK)X€ UCTIOJIb30BaHUE COOCTBEHHBIX YBEITMUNBAIOIINX YCTPOMCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBEIMUYEHHBIM HIPU(TOM;

- DK3aMeH U 3a4€T MPOBOAATCSA B YCTHOH (hopMe WM BBITIOJHSIOTCA B NMUCbMEHHON (popme Ha
KOMITBIOTEpE.

AJIS TIIYXMX U €J1a00C/AbIIAIINX:

- TeKIMH O(POPMIISIOTCS B BUZIE HJIEKTPOHHOTO JOKYMEHTA;

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

- DK3aMeH U 3a4€T MPOBOJAATCS B MUCHbMEHHOM (hopMe Ha KOMIBIOTEpPE; BOZMOXKHO IPOBE/ICHUE B
dhopme TecTUpOBaHUS.

AJIS1 JIMIL ¢ HAPYIIEHUsIMU OMOPHO-IBUIATEJILHOTO annapara:

- IEeKIUH 0(hOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO0 KOMITBIOTEPa
CO CNELUAIU3UPOBAHHBIM MPOTrPAMMHBIM O0ECTIEYEHHEM;

- TUCHbMEHHBIC 33/IaHUS BBITIOJIHSIOTCS Ha KOMITBIOTEPE CO CIEIHUATM3HPOBAHHBIM TPOTPAMMHBIM
obOecrnieucHUEM;

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

- UCTIOJNIB3yeTCsl crenMaibHas yuebHas aynutopus g aun ¢ JIOB3 — ayn. 106 rnaBHoro yue6HO-
ro kopnyca no aapecy 214013, r. CMoneHcK, DHEpreTH4ecKuil np-a, 1.1, 31aHiue YHEPreTUIECKOro UH-
CTUTYyTa (OCHOBHOM KOPITYyC).

[Tpr HEOOXOMUMOCTH TIPEyCMaTPUBACTCS YBETMUEHUE BPEMEHH IS TIOATOTOBKU OTBETA.

[Tponienypa mpoBeAeHUsT NPOMEXYTOUHOH arTecTaluu A OOydYarolMXcs YCTaHABIMBACTCS C
y49€TOM WX WHAMBHIYATBHBIX TCUXO(PH3MUECKUX OcoOeHHOCTeH. [IpomMexyTouHast arrecTamus MOXKET
MIPOBOAMUTHCS B HECKOJIBKO 3TAIOB.

[lpy mpoBeneHWW TPOUEAYPHl OICHUBAHHUS PE3YJIBTaTOB OOyYEHHUS TPeayCMaTpUBACTCS
UCIOJIb30BaHNE TEXHUUYECKUX CPEACTB, HEOOXOAMMBIX B CBSA3M C HMHAMBHUIYaJIbHBIMH OCOOEHHOCTSMHU
oOydarommxcsi. DTH CPeICcTBa MOTYT OBITh MPENOCTaBIEHBI (DHIIMAIOM, WM MOTYT HCIOJIB30BaThCS
COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[TpoBeneHue mpoueaypbl OICHUBAHHS pPE3yJIbTaTOB OOYYECHHUs OIYCKAETCS C HCIOJIh30BAHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTebHBIX TEXHOJIOTUH.

OGecneunBaeTcs A0CTYN K HHGPOPMANMOHHBIM U OubauorpaduveckuMm pecypcam B cetu UH-
TePHeT /IS KaXI0ro oOydaromerocs B (popmax, aqanTHPOBAHHBIX K OTPAHUUYEHUSM UX 3I0POBbS H BOC-
NpUsATHS UHPOpPMAIUH:

AJISL CJIeNbIX U CJIAa00BU/ISIIINX:

- B Me4aTHOM (hopMe YBEIIMUEHHBIM MIpU(TOM;
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- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;

- B popme ayaunodaiina.

JUISL TIIYXHX M ¢J1200CIbIIIALINX:

- B meyaTHou dopwme;

- B (hOpMeE 3IEKTPOHHOTO JOKYMEHTA.

7151 00YYAIONIUXCS ¢ HAPYIIEHUSIMU OMIOPHO-IBUIaTeJILHOI0 anmnapara:
- B IeYaTHOH popme;

- B (hOpMeE IEKTPOHHOTO JOKYMEHTA;

- B popme ayamodpaiina.

9. YYEBHO-METOJMYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTIIMHBI
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Homumxk, 2001.
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U HeueTkue cucteMbl. — M. T'opsiuast munust — Tenekom, 2012. — 383 c.

JlonoTHUTeIbHAS JIUTEPaTypa.

1. Kpyrnos B.B., lim M.U., I'onynos P.}O. Heuérkas 10ruka u MCKyCCTBEHHbIE HEHPOHHBIE CE-
TH. — M.: ®uzmataur, 2001.
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