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1. HEJIX 1 3AJAYHU OCBOEHUA JUCIUITJIMHbI

Leab ocBOEHMS MUCHUIUIMHBI: MOArOTOBKA OOYYaIOUIUXCSI K HAYYHO-HCCIEIO0BATENbCKOM, MPO-
eKTHOH JeATeNbHOCTU N0 HampasieHuio noarotoBku 09.03.01 «MudopmaTika M BEIYMCIUTENbHAS TEX-
HUKa» TIOCPEJCTBOM OOECIeUeHHUs 3TarnoB (hOPMUPOBAHUS KOMIETEHINH, npeaycMorpeHHbix @I'OC, B
4acTH NIPEICTaBICHHBIX HUKE 3HAHUI, YMEHUI U HAaBBIKOB.

3agauu: u3yyeHue MOHATUIHOIO anmnapara AUCUUILTNHBI, OCHOBHBIX TEOPETHUYECKHUX MOJIOKEHUI
U METOJI0B, IPUBUTHE HABBIKOB IPUMEHEHHUS TEOPETUUECKUX 3HAHUM JJIs PELICHUS IPAKTUYECKUX 3a/1a4.

2. MECTO JUCHIMIIJIMHBI B CTPYKTYPE OII BO

Hucuuninza HckyccTBEHHBIE HEWPOHHBIE CETH  OTHOCHUTCA K 4yacTu B mukna bl x Bapma-
TUBHOMU 1O BBIOOPY 00pa30BaTENbHOM MpOrpaMMbl NOArOTOBKH OakanaBpoB o mporpamme «IIporpamm-
HOe OOecrieyeHHe CPEJCTB BBIYMCIMTEIBHON TEXHMKM W aBTOMATH3MPOBAHHBIX CHCTEM) HaIpaBJICHUS
«MH(popMaTHKa U BEIYMCIUTENbHAS TEXHUKAY.

Jis u3ydeHus JaHHOW AMCUMILIMHBI HEOOXOIWMBI 3HAHUS, YMEHUS U HaBBIKU, (popmHpyembie
MPeIIIECTBYIOIUMU AUCIUITTHHAMMU:

b1.B.12 «OcHOBBI TEOpUH YIIPABICHUS;

b1.B./1B.04.01 «Metoapl aHaian3a JaHHBIX),
b1.B.JIB.04.02 «IIpuknagHas CTaTUCTUKAY;

b1.B.09 «BBenenue B unpoByro 06paboTKy CUTHAIOBY;

b1.B.10 «MopenupoBaHue».

[lepedenp mocaenyromuUX JUCLMIUIMH, A KOTOPBIX HEOOXOIUMBI 3HAHMS, YMEHUS U HaBBIKU,
dbopmupyeMble JTaHHON TUCIMITIIHHOM:

b1.B./1B.02.02 «OCHOBBI HEUETKOT'O JTOTHIECKOTO BBIBOJIAY;

b1.B./1B.05.01 «TpaHcasTopbl IPOrpaMMHBIX S3BIKOBY;

b1.B.J1B.05.02 «Teopust hopMabHBIX TPAMMATHK;

b2.B.03(H) «Hayuno-uccnenoBarenbckas padoTa;

b2.B.04(I1n) «IIpenmumniaomMHas IpaKTHKA,;

B3.01 «IToaroroBka K 3aIMTe U 3al[UTa BBITYCKHON KBaTH(PUKALIMOHHON pabOThI».

3. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHMUSA JUCHUITJINHBI
OcBoeHue QUCHUIUIMHBI HalpaBlIeHO Ha (JOPMUPOBAHHUE HJIEMEHTOB CIEIYIOIUX KOMIETEHIHA B
coorBercTBUM ¢ ®I'OC BO u OII BO no gannomy HampasiaeHuto noarotoku 09.03.01 «Mudopmaruka

W BBIYMCIHUTCIIbHAA TCXHUKA):

IlepedyeHb MIaHMPYyeMBbIX Pe3y/JIbTATOB 00YUYEHHUS 10 JUCHHUILIMHE (MOXYJII0), COOTHECEHHbIX
¢ HHANKATOPAMH JOCTHKEHUSI KOMIIETeHIH I

Komnerennus NHaukaTopbl 10CTH- Pe3yabTarsl 00yyeHus
JKEeHHUS KOMIIeTeHInii
[1K-2. CiocobeH Bia- [1K-2 3Haer: OCHOBHEIE METOJIBI Hay4HO-
JIETh KyJIbTypOW HAay4- HCCIIEIOBATENILCKOM AEATEIIbHOCTH;
HOTO UCCJIEIOBAHUS B VYmMeer: BbLACIATh U CUCTEMAaTU3UPOBAaTH OCHOB-
o0nacTu Hay4HOM crie- HbI€ UJIEU B HaY4YHBIX TEKCTaX, OIIEHUBATH MOCTY-
LUAJIbHOCTH, B TOM narouryro uHpOpMaluoo, HE3aBUCUMO OT HCTOY-
YHUCJIe UCTI0JIb30BaHUEM HUKa, n30eraTh aBTOMATHYECKOTO MPUMEHCHHS
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Conep:xaHue TMCUMILITHHBI:

Ne

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COACPKAHHUE

1

JIEKIIMOHHBIE 3aHITHS B OCEHHEM cemecTpe 17 mT. o 2 yaca:

1.1.  Obnacmu npumeneHuss UCKYCCMBEHHBIX HEUPOHHBIX cemell. buonocuueckuil HelupoH.
Cmpykmypa u c60ucmea UcKyCCmeeHH020 HeUpPoHa.

1.2.  Pasnosuonocmu uckyccmeeHnuvix Hetipornos. Knaccuguxayus uckyccmeeHHblX HelupoHHbIX
cemeli U UX c8OUCMEa.

1.3.  Teopema Koamocoposa—Apnonvoa. Paboma Xexm-Hunvcena. Cnedocmeus uz meopemoi
Koamozcoposa—ApHnonvoa—Xexm-Hunbcena.

1.4.  Ilocmamnoeka u 8603M04CHbIE NYMU peulenUsl 3a0ayu 00V4eHUss UCKYCCMBEHHbIX HelipOH-
HbIX cemell: 00yuenue ¢ yuumesnem, areopumm 00pamHo20 pacnpocmpaHerus owmuoKu, ooyuerue
be3 yuumensi.

1.5.  Hacmpoiika yucna HetpoHO8 8 CKPbIMbIX CLOSX MHO2OCIOUHbIX HEUPOHHBIX cemell 8 Npo-
yecce oOyuenus. Aneopummsi COKpaujeHus.

1.6.  KoncmpykmugHvle aneopummul.

1.7.  Ilepcenmpon. Mnoeocnouinwiii nepcenmpon. Hetiponnvie cemu paouanbhvix 6A3UCHbIX
@yukyuil. Beposmnocmuas neliponnas cemo. O60OUeHHO-pecpecCUOHHAs HePOHHAS CeMb.

1.8.  Heupounvie cemu Koxonena.

1.9.  Heiipounvie cemu 6cmpeunoeo pacnpocmpanenus. Hetiponuvie cemu Xonghunoa.
Heupounvie cemu Xommunea.

1.10.  Jlsynanpaenennas accoyuamusHnas namame. Kackaousie uckyccmeennvie HetiponHble ce-
mu.

1.11. Cemu aoanmusHou pe30HaAHCHOU meopuu (Ha3HayeHue, OnuUcanue, CmpyKmypd, ooyue-
Hue, npuMeHeHue).

1.12.  KoenumpoH u HeoKoSHUMPOH (HasHaueHue, Onucanue, CmMpykmypa, ooydenue, npumeHe-
Hue).

1.13. Ilpeocmasnenue 3a0auu 6 netipocemegom nocuieckom obazuce. Ipumenenue MHC ons
MOOeNUpOBaAHUs: CMAMUYECKUX 00BEeKMOo8, K1accupurayuu, annpoxcumayuy yuKyutl, kiacme-
puzayuu, BpeMeHHbIX PA00S, TUHEUHBIX OUHAMUYECKUX 00BEKMO8.

1.14. Obwue ceedeHus 0 COBPEMEHHBIX NPOSPAMMHBIX CPEOCMBAX U CUCEMAX MOOETUPOBAHUS
UCKYCCNEEHHBIX HEUPOHHBIX Cemel.

1.15. Xapaxmepucmuxu co8pemeHHbIX NPOSPAMMHBIX CPEOCME U CUCTEM MOOEIUPOBAHUS UC-
KYCCMBEHHbIX HEeUPOHHBIX cemell.

1.16. Obwue ceedenusn u xapaxmepucmuku naxkema Neural Networks Toolbox cucmemvl
MATLAB. IIpumepwvl ucnonvzosanus nakema Neural Networks Toolbox npu pewenuu 3a0auy:
Kaaccugurayuy, annpoxcumMayu YYHKYull, npocHO3UpoBaHUsl 3HAYeHUll npoyecca, asmomamu-
4ecK020 8blOeNeHUs YeHMPO8 KIACMepPOs.

1.17.  Hcnonvzosanue cpedwt Simulink 0ns nocmpoenus u 6u3yanuzayuu UCKyCCMeEeHHbIX
HeUPOHHBIX Cemell.

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

2.1. Ocnogvl npocpammuposarnus 6 cucmeme MATLAB. I paghuueckasn suzyanuzayus Gbl4ucieHuil
6 cucmeme MATLAB.

2. 2. Paspabomxa mooenetl netpona 6 cucmeme MATLAB.

2.3. Aneopumm obpamuo2o pacnpocmpanerus OuuoOKu.

2.4. IIpoyedypel HacmpouKu u adanmayuu napamempos nepcenmponHbIX HeUPOHHbIX cemell.
Annpoxcumayus yHKYuil ¢ UCNONB308AHUEM UCKYCCHBEHHBIX HEUPOHHBIX cemell.

IPAKTUYECKHE 3aHATH § WIT. 10 2 yaca:
3.1. I[lepcenmponvl u 00HOCHOUHbLE NePCEeNMPOHHbBLE HEUPOHHbIE CeNU.
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3.2. Teopema Koamoeoposa—Apnonvoa. Paboma Xexm-Hunvcena

3.3. Hccredosanue paduanvhvix 6A3UCHbIX cemell.

3.4. KoenumpoH u nHeokoeHuUmpoH (HasnaueHue, onucauue, Cmpykmypa, ooyuenue, npumeHerue)
3.4. llsynanpasnennas accoyuamuenas namams. Kackaouwie uckyccmeenHule HelupoHHble cemu.
3.5. Hccneoosanue camoopeanuzyrowuxcsa kapm Koxouena.

3.6. Knaccugurayus c ucnonv3osanuem UcKyccmeeHHulX HellpOHHbIX cemell.

3.7. Obwue ceedeHus 0 COBPEMEHHBIX NPOCPAMMHBIX CPEOCNBAX U CUCTNEMAX MOOETUPOBAHUS
UCKYCCNBEHHBIX HEUPOHHBIX Cemel.

3.8. Cpeoa Simulink ons nocmpoernus u 8u3yanu3ayuu UCKYCCMeEeHHbIX HeUPOHHBIX Cemell.

4 | PacuetHo-rpaduueckas padbora:
«Pa3paboTka 1 aHATU3 JAHHBIX COLIMOJIOTMYECKOTO OIPOCca Ha OCHOBE UCKYCCTBEHHOM
HEUPOHHOU ceTH (MHOTOCIIOMHOTO MEPCENTPOHA)»

5 CamocrosTenbHas paboTa CTyI€HTOB:

4.1. M3yyenue MaTepuaioB JEKINH;

4.2. [loaroToBKa K 3amuTe J1a00opaTopHbIX padoT;

4.3. IloaroroBka k tecty 1o teme Nel;

4.4. BomosnHeHue pacueTHoO-rpaduyeckoit paboThl;

4.5. I[ToaroToBKa K 3K3aMeHY IO AUCIUILUIMHE (OIIEHOYHBIE MaTEpHAIIbl IPUBEACHBI B pasnese 6
Hacrosmeit PITJT).

Texkymuil KOHTPOJIb: YCTHBIA ONPOC HA KAXKIOM JEKLUU [0 MaTepuajaM INpeblIyIle mapsl, 3alluTa
ab0paTOPHBIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' MU

Tabnuna - O6pa3oBareiabHbIe TEXHOJIOTUH, UCTIOIb3YEMbIE IIPU PeaTU3alliy Pa3IMUHbIX BUIAOB yueOHOM
3aHSITHIA 110 TUCIUTUINHE

No | Bujsl yaeOHBIX 3aHATHMA OO6pa3oBaTeabHbIC TEXHOJIOTHU

/11

1 Jlexumm Knaccuueckast (TpaguiimorHas, ”HGOpMAIIMOHHAS )
JCKITUS

2 JlaboparopHas paboTa TexHOoNOorHs BRIOTHEHUS 1A00PATOPHBIX 3aJaHUN UH-
JTUBUyaTbHO
Jomyck x nabopaTopHoit paboTe

3 [IpakTudeckue 3aHATHS TexHonorust 00y4eHust Ha OCHOBE PELIeHUS 3a7a4 U
BBITMIOJTHEHUS YIPaKHEHU N

3 CamocrosrenbHas paboTta WnpopmManinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH

ctyneHnToB (BHeayauTopHas) | (moctyn k DUOC d¢unmana, k ObC dunuana, 10cTym K

WH(OPMAIIMOHHO-METOJUIECKIM MaTepHaliaM 1o JHC-
[IUTITAHE)

4 KonTtposb (mpomexxyTounast | TexHOJIOTHS TUCEMEHHOT'O KOHTPOJISI, B TOM YHUCJIE Te-

aTTeCTalUs: IK3aMeH) CTUPOBaHUE
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6. OHEHOYHBIE MATEPHAJIBL IVI51 TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALIUU - I OHEHKHN KAYECTBA OCBOEHUA
JANCHUITINHBI

K npomexyTo4HOI aTTecTaluu CTYJIEHTOB MO TUCHHUILIMHE MOTYT MPUBIEKATHCS MPEICTABUTENN
paboToaaTeneid, MpenoaaBaTeNd MOCASAYIOMNX JUCITUTUINH, 3aBeIyIolre Kadeapamu.

OneHka KayecTBa OCBOCHUS AUCIUIUIMHBI BKJIIOYAET KaK TEKYIIUNA KOHTPOJb YCIIEBAEMOCTH, TaK
Y TIPOMEKYTOUHYIO aTTEeCTaIIHIO.
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O11eHOYHBIE CPEICTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH:
Tunoselie TecTbl 0 TeMe Nel 1715 IPOBEPKH 3HAHWMN CTY/ACHTOB:
No
Bomnpoc BapuanTel oTBeTa

n/n

1. |Tlo xakuM MpUHIOHUIAM CTPO- |B COOTBETCTBHM C NMPUHIMIIAMHU OpTraHU3alMUA U (YHKIIMOHUPOBAHHS OHO- +
STCSl HCKYCCTBEHHBIC HEMPOH- |JIOrMYECKUX HEHPOHHBIX CeTer
HBIC ceTH? [To mpuHIMIIAM U PaBUJIAM MAaTEMAaTUYECKOM JTOTHUKH

B coOTBeTCTBUM MPHUHIUIIAMH UCKYCCTBCHHOTO MHTEIUICKTA M TCOPHU IPU-
HATHSL pelIeHUH

Ha ocHOBe MPUHIUIIOB UMHTAIMOHHOTO MOJICIUPOBAHHS CIOXKHBIX CHCTEM
U MPOIIECCOB

2. |Krto u xoraa npemioxuit V. Makxkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 1. +
MIEPBYIO MOJIE/b HelipoHa? J1. Xe66 (D. Hebb) B 1949 1.

®. Pozenbnart (F. Rosenblatt) B 1957 r.
JI. Xw1o6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 .

3. |Kro m korma BriepBeie pen- | Y. Makkamox (W. McCulloch) u V. TTurrc (W. Pitts) B 1943 1.
70w paBuiia o0ydenus uc- | 1. Xe66 (D. Hebb) B 1949 . +
KyCCTBEHHOM HEHPOHHOM ce- |®. Pozenbnarr (F. Rosenblatt) 8 1957 1.

T™H? JI. Xsto6en (D. Hubel) u T. Busens (T. Wiesel) B 1959 T.
4. |Krto u xorma pazpaboTar V. Makxkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 1.
MIPUHIIAITEI OPTaHU3aIUA U JI. Xe66 (D. Hebb) B 1949 1.
¢bynxunonupoBanms nepcen- |®, Poszenbnart (F. Rosenblatt) B 1957 1. +
TPOHOB? JI. Xw1o6en (D. Hubel) u T. Busens (T. Wiesel) B 1959 .
5. |Kro m korma pa3pabdotan kor- |Y. Makkamox (W. McCulloch) u V. TTurrc (W. Pitts) B 1943 1.
HUTpPOH? JI. Xe66 (D. Hebb) B 1949 1.
®. Pozenbnart (F. Rosenblatt) B 1957 r.
K. ®dykymuma (K. Fukushima) B 1975 1. +

6. |KTo m Korma mpemsioxuit JI. Xe66 (D. Hebb) B 1949 1.
HelipoceTreBble Mozend, 00y- |®. Posenbnart (F. Rosenblatt) B 1957 1.
qaromtetics 6e3 yuurensd Ha | T. Koxonen (T. Kohonen) B 1982 r. +
OCHOBE CaMOOpraHu3aLuu? K. ®dykymuma (K. Fukushima) B 1975 1.

7. |Krto m korma co3nan agantus- |®. Pozen6mart (F. Rosenblatt) B 1957 r.
Hy10 pe3oHaHcHy!o Teopuro U |T. Koxonen (T. Kohonen) B 1982 r.
MOJIe/IM HEUPOHHBIX ceTel Ha |C. I'poccepr (S. Grossberg) B 1987 r. +
€€ OCHOBE? JI. Xe66 (D. Hebb) B 1949 T.

8. |Kakumu cBoiicTBaMM 00/1a/la- (e 0O0y4eHHE HA OCHOBE PHUMEPOB; +
10T HCKYCCTBEHHBIC HEWPOH- | p3BjeYeHHE 3HAYMMON MH(GOPMALMH U 3aKOHOMEPHOCTEH U3 M30BITOU-
Hble ceTh? HBIX Y 3al1yYMJICHHBIX JaHHBIX;

e 0000IIeHNE PEIBITYIIETO OIbITA;

® QIaNTHBHOCTH K M3MCHCHHIO YCIOBHUH (DYHKIIMOHUPOBAHHUS

e 00yueHHE Ha OCHOBE NPELEJCHTOB (IIPUMEPOB);

® MPOCTOTA JMHIBUCTUYECKON MHTEPIPETAIMHA CTPYKTYPHI CETH U 3HAYe-
HUI CHHANITUYECKHUX BECOB HEHPOHOB CETH;

® U3BJICYCHHEC 3HAYMMON MH(DOPMAIMH M 3aKOHOMEPHOCTEH W3 M30BITOY-
HBIX W 3alIyMJICHHBIX JJAHHBIX;

e ObICTpasi CXOAUMOCTH MPH PELICHHN ONTUMH3aIMOHHbIX 32/1a4;

® Majoe YHCIIO [[UKJIOB U JUIMTEIbHOCTH BPEMEHU 00yUeHuUs

® HEKPUTHYHOCTb K BHJY IaAPAMETPOB,;

e 0000IIeHNe PEIBITYIIETO OIbITA;

e 3BJCUCHHE 3HAYMMOW MH(OpMAIUU U 3aKOHOMEPHOCTEH M3 M30BITOU-
HBIX U 3aLIYMJICHHBIX JaHHbIX;

® TPOCTOTA MPEACTABICHUS KCIICPTHBIX 3HAHUM;

® JIOTWYECKas MPO3PaYHOCTh CTPYKTYPHI HEUPOHHOM ceTH

® HCKPUTHYHOCTH K BHJy ITAPAMETPOB; 000OLICHUE MPEABIIYIICTO OMbITA;

¢ U3BJCYCHHE 3HAYMMOIN MH(OOPMAIMHM M 3aKOHOMEPHOCTEH W3 M30BITOY-
HBIX M 3alIyMJICHHBIX JJAHHBIX;
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® [IPOCTOTA NPCACTABICHUA IKCIICPTHLIX 3HaHPII71;
® HCBO3MOXXHOCTbL MCIIOJIb30BAHUS B pC€aJIbHOM maciurabe BPEMCHU

9. |Koraa ucrnonb30BaHUE UCKYC- (@ OTCYTCTBYET AJTOPUTM PELICHHs 3a7auyd WM HEM3BECTEH NPHHIMUI ee | +

CTBEHHOU HEHPOHHOM CeTH pEIICHHsI, HO UMCIOTCS SKCIIEPUMCHTAIILHBIC JTaHHBIC €€ PELICHUS;

ABJAETCS IENECOOOPA3HBIM?  |e  3a7aua XapaKTepPHU3yeTcs OOIBIINMH 00BeMaMU HH(OPMAIIHH;

® JlaHHBIC HETOJIHBI, 3aLTYMIICHBI, H30BITOYHBI WIIK POTHBOPEUUBBI

® OTCYTCTBYET aJrOPHTM DPELICHHs 3a/lauyd WIIM HEM3BECTEH MPUHIHUI ee
PEeLICHUS, U HET SKCIIEPUMEHTAIbHBIX JAHHBIX €€ PELICHHS;

® 33/1aYa XapaKTEePHU3yeTCsl HE3HAYMTEILHBIMU 00beMaMU HH(POPMAIHH;

® JIaHHBIC HETOJIHBI, 3aLTYMIICHbI, H30BITOYHBI WIIK POTHBOPEUUBBI

® 33J1aya XapakTepu3yeTcs OONBIIUMHU 00beMaMy HH)OPMAIIHH;

® HCOOXOIUMO OCYIICCTBHUTH JIMHTBUCTHUYCCKYIO) MHTCPIPETAIHIO CTPYK-
TYpBI CCTH U 3HAYCHHUN CHHANITHYCCKUX BECOB HEHPOHORB CETH;

® J[aHHBIC HEMOJIHBI, 3AIIYMJICHBI, H30BITOYHBI I MPOTUBOPCUUBEI

e 3ajaya XapaKTepU3yeTcs OONBUIIMMU 00beMaMu HHPOPMAIIHY;

e TpeOyeTcs OOBSICHUTH Pe3ybTaThl (DYHKIIMOHHUPOBAHUS M MOJICIMPOBA-
HUS,

e HEoOXOIMMO OCYIIECTBHTH 3KCIEPTHOE (hopMUpOBaHKE 0a3bl 3HAHUI

10.|B uem 3aximrouaercs 3afada  |3ajada KIacTEpH3alldM COCTOWT B YKa3aHWUHM MPHUHAIJICKHOCTH BXOITHOTO
KJIacTepHu3annu? o0pasa, MPeICTaBICHHOTO BEKTOPOM MPHU3HAKOB, OAHOMY WM HECKOJIBKUM
MIPEeIBAPUTEIHFHO ONPEISICHHBIM KJIACCAM.

[Ipu pemennu 3amaun KIacTepU3alN OTCYTCTBYET oOydJaromas BEIOOpKa c| +
MeTKaMH¥ KJaccoB. Perrenune 3amaun KiacTepu3aldil OCHOBAHO Ha yCTaHOB-
JIEHUH TIOJ00MsT 00pa30B M pa3MeEIIeHUH OJIM3KHUX 00pa3oB B OJIUH KJIacTep.
3amadeii KaCTepH3aNu SBISETCS HAXOXKACHUE PEUICHHUS, KOTOPOE YAOBIIe-
TBOPSICT CHCTEME OTPAaHMYCHUN U MAKCUMH3HPYET WA MUHHUMHU3ZHPYET Iie-
JIeBYI0 (DYHKLIHUIO.

3anmavell KiIacTepU3aIlUK SBISCTCS PacyeT TaKOTO BXOIHOTO BO3JEHCTBUS,
IIPU KOTOPOM CHCTEMa CJICAYET IO KEIaeMOU TPaeKTOPHH, TUKTYEMOW 3Ta-
JIOHHOW MOJIEJNbIO.

11.|B 4em 3akirouactes 3afaya  |3ajavya anmpOKCHMAIMM COCTOMT B YKa3aHWU NPUHAIJICKHOCTH BXOJIHOTO
anmpOKCUMAIUH? 00pasa, MPeICTaBICHHOTO BEKTOPOM MPU3HAKOB, OJHOMY WIJIM HECKOJIHKUM
MIPEIBAPUTEIHLHO ONPEICIICHHBIM KJIACCAM.

[pu pemieHny 3a7auu anmpoKCUMAIMKA OTCYTCTBYET 00yJaroas BEIOOpKa C
METKaMH KJlaccoB. Pelienne 3a1auu anmnpoKcuManii OCHOBaHO Ha YCTaHOB-
JIEHUH 10100151 00pa30B M pa3MeEIIeHUH ONM3KUX 00pa30B B OJIMH KJIAcC afl-
MPOKCUMALIUH.

3ajaueil anmpoKCHUMAIMK SIBJISETCS HAXOXKICHHE PEUICHHsI, KOTOPOE YyIO-
BJIETBOPSIET CHUCTEME OrPaHUYCHHH W MAKCHMH3UPYET WM MUHUMH3HPYET
[eIeBYI0 (PYHKIHIO.

ITycTp uMeeTcst oOyyaromas BbIOOpKa, KOTOpasi TeHEPUPYETCsl HEU3BECTHO#| +
¢byHkipei. 3agadya anmnpoKCHMAlUU COCTOMT B HAXOXICHHH OIICHKH ITOMH

(byHKIMH.
12.| 13 xakux s1emeHToB cocToutT |M3 yMHOXHUTENIEH, CyMMaTopa U HeJIMHEHHOT o ITpeo0pa3zoBaTeist +
(opmasbHBIi HelipoH? W3 nnTerpaTopa, IMHeHHOro peodpa3oBarelis 1 HOpMaJIu3aTopa

U3 CYMMATOPOB, YMHOXKUTCIIA U HEJIMHEHHBIX npeo6pasoBaTeJleI71
U3 CYMMATOPOB, YMHOXKUTCIIA U ACTIUTCIIA

13.|B kakoii mocienoBaTeIbHOCTH | Bo-TIepBBIX, YMHOXKCHHE CUTHAIOB HAa BXOJAaX HEHpPOHA HA BECOBBIC KO3(]-| +
OCYILECTBIIACTCS (DYHKIIMOHK- |(DUIIMEHTHI; BO-BTOPBIX, CYMMHUpPOBAaHHE IIOJTYYCHHBIX pE3yJIbTaTOB;, B-
poBaHue Helipona? TPEThUX, HEMTMHEHHOE TPpeoOpa30BaHue

Bo-nepBbiX, CcyMMUpOBaHHUE CUTHAJIOB HA BXOJaX HEHPOHA; BO-BTOPBIX, UX
HOpMAJTU3aI¥s, B-TPEThUX, HEJIMHEHHOE MPeoOpa3oBaHme

Bo-nepBbix, HOpManu3alus CUTHAJIOB Ha BXOAAaX HEWPOHA; BO-BTOPBIX, UX
CYMMHUPOBAHHE; B-TPETHHX, HEIMHEHHOE MPeoOpa3oBaHue
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No
w/n Bonpoc BapuaHThI 0TBeTa
Bo-mepBbIX, YMHOKEHHE CHTHAJIOB Ha BXOJaX HEWpOHA HAa BECOBHIC KOA(-
(UIMEHTHI; BO-BTOPBIX, HEJIMHEHHOE TIPE0Opa30BaHKE MOJIYUYCHHBIX PE3yIib-
TATOB; B-TPETHHX, UX CYMMHUPOBaHHE
14.|Ha3oBute HecymecTByromyo |HomunanbHas
(yHKIMIO aKTHBaNMK HeWpoHa| CUurmMongaapHas
PannanpHO-0a3ucHas
KBagpaTtuunas
15.|Kakue cBoiicTBa CATMOU/IANIb- |@ [IPOCTOC BHIPAXKCHUE IS IPOU3BOIHOIL;
HOW (QyHKIMY PHBENH K €€ |o  nuddepeHINpyeMOCT Ha BCEH 0CH abCeIce;
IMMPOKOMY PACHPOCTPAHCHHUIO |o  ycuyieHHE CTa0BIX CUTHAOB JIydIle, YeM OOJBINNX, M MPEIOTBPAICHNE
B KQYeCTBE aKTUBAIMOHHON HACBIIEHNS OT OOIBIINX CUTHAIOB
ynKmmm s Moziesei e BO3MOKHOCTH HCIIOJIb30BAHHUS TOJBKO JIMOO IS TOJOKUTENBHBIX, JIHO00
HEHPOHOB? IUIS OTPHIATENNBHBIX 3HAYEHNH BXOHBIX CUTHAJIOB;
¢ OIMHAKOBOC YCHJICHHE MAaJbIX M OONBINUX 3HAYEHWH BXOITHBIX CHTHA-
JIOB;
® TPOCTOE BHEIPAKEHUE VIS €€ MPOU3BO/IHOIM;
e o0ecreyeHUEe XOPOIIUX aNre0pandecKux CBONCTB pealiu3yeMOro Helu-
HeiHOoro npeoOpazoBaHus;
® OTCYTCTBUC OTPAaHUYCHHUI 00JIACTH 3HAYCHUIA,
® TPEJOTBPAIICHUC HACBIIICHUS OT OOJIBIIMX CUTHAJIOB
® OTCYTCTBUC OTPAHUYCHHUI 00JIACTH 3HAYCHUIA,
o uddepeHIpPyeMOCTh Ha BCeil ocu abcIuce;
® TPOCTOTA MHTETPUPOBAHUS
16.|Kakas n3 akTMBallMOHHBIX JInueiinas
¢yHKuni HelipoHa npuHIMaeT | CUrMouJaibHast
OJTHO M3 BYX aNbTEPHATHUB-  |3HaKoBas (CHTHATYypHas)
HBIX 3HAYCHNN? PajmanbHo-6a3ucHas
17.|Kakas n3 akTMBallMOHHBIX JIunennas
¢yakunit HelipoHa He IMeeT |CurmouganbHas
OTrpaHMYEHUHA B 00JaCTH 3HA- |3HaKoBas (CUTHATYpHAs)
YCHNIH? PajmanbHo-6a3ucHas
18.|Kakue TUIbI HEHPOHOB B UC- |® BXOJHBIE HEUPOHBI; IPOMEKYTOUHBIE HEUPOHBI; BHIXO(HbIE HEHPOHBI
KYCCTBCHHO! HCHPOHHOI CCTH |o cHHANTHYECCKME HEHPOHBI, COMATHYECKHE HEHPOHbI; JEHJIPUTHbIC
MOJKHO BBIJICJIUTH B 3aBHCH- HEHPOHBI
MOCTH OT BBIIIOJHACMBIX MU | o popMaM30BaHHBIC HEHPOHBI; aKTHBALMOHHBIC HEHPOHBI; HEAKTHBALH-
ymrumii? OHHBIE HEHPOHBI
e BO30yXJaromue HEWPOHBI; TOPMO3SIINE HEHPOHBI;, HEUTpaJIbHBIC
HEUPOHBI
19.|Kakue OCHOBHBIC THIIBI UC- ® MHOTOCJIOIHBIC; TOJHOCBSA3HBIC; CIIA0OCBSI3HBIC
KYCCTBCHHBIX HCHPOHHBIX CC- |  OIHOCIIOMHBIC; JIBYCJIOMHBIE; MHOTOCJIONHBIE
Tel MOXKHO BBIICINTE TOUKH |  [ocie/i0BaTElIbHBIC; IAPAIICIBHBIC; 0CIEI0BATEIbHO-IAPAICIBHBIC
3peHH HX TONONOTHH? ® CHHXPOHHBIC, ACHHXPOHHBIC, KOMOMHUPOBAHHKIC
20.|B xakux HEHPOHHBIX CETIX B nosHOCBSA3HBIX
KaX[Iplil HEHPOH nepegaeT B mMHOrOCI0HHBIX
CBO BBIXOJTHOW CUTHAI B ciouctsix
OCTaJIbHBIM HeHpoHaM ceTU? |B c1abocBsA3aHHbIX
21.|Ha xakue THUIIBI JENATCS MHO- | MOHOTOHHBIE, CETH 6€3 00paTHBIX CBA3EH;
rOCJIOWHbIE HEHPOHHBIE CETH? CETH ¢ 0OPaTHBIMH CBSA3AMU
® MOHOTOHHBIC, HCMOHOTOHHBIC; CMCIIAHHBIC
e C1a00CBsI3aHHBIC; CHIIBHOCBSI3aHHBIC, KOMOMHUPOBAHHKIC
® CIIOHCTBIC; YACTHYHO-CIIONCTHIC; HECIOUCTHIC
22.|Kakue cymiecTBytoT pa3Ho- ® CJIOUCTO-LIUKINYECKHUE;
BUJIHOCTH HCHPOHHBIX CETCH C |o  CIOHCTO-IOIHOCBI3AHHbIC,
obpaTHBIMHU CBA3AMHU? ® [OJIHOCBSI3aHHO-CJIOUCTEHIE

11




Hanpasnenue noocomosxu 09.03.01 « Angpopmamuxa u evluuciumenbHas mexHuKay
IIpogpune «Ilpocpammmuoe obecneuenue cpeocms 8bIYUCTUMENbHOU MEXHUKU U ABMOMA-
MU3UPOBAHHBIX CUCTEM

PIIJ] 51.B.J[B.02.01 «HckyccmeenHble HelipoHHble Cemuy

CMOnEeHCKUA
DATNAT
‘¥
V3N

Ne

Bomnpoc BapuanTel oTBeTa
n/n
23.|Co ckoIbKUMU HEHPOHAMH B

okpectHocTH GoH Heiimana
CBSI3aH KaXKblil HEHPOH clia-
0OOCBSI3HOM HEHPOHHOM ceTh?

24.

Co CKOJIbKUMH HEHpOHAMU B
okpectHocTH ['onest cBsizan
KaXK/IbIil HEHPOH C1ab0CBsI3-
HOU HEHpOHHOU ceTn?

25.

Co CKOJIbKUMH HEHpOHAMU B
OKpecTHOCTH Mypa cBs3aH
KaXK/IbIil HEHPOH C1ab0CBsI3-
"ot MHC?

26.

Kaxue ocHOBHBIE TUIIBI UC-
KYCCTBEHHBIX HEHPOHHBIX ce-
Teil MO’KHO BBIIEIHUTH TOUKH
3pEeHUs IPUHITUIA UX JIeH-
cTBUs?

(hopMaIbHBIC HCKYCCTBEHHBIC HEUPOHHBIC CETH;

penaKkcalOHHbIe HCKYCCTBEHHbIE HEHPOHHbBIE CETH;

HCKYCCTBEHHBIE HEHPOHHBIE CETH, HIMUTHPYIOIIHE CBOMCTBA €CTECTBEH-
HBIX HEUPOHHBIX CEeTeH

e 0 o0 0O |h[Wlo|O\(~|W|o|(O\ | |W

(bopMasbHbIe HCKYCCTBEHHbIE HEUPOHHBIE CETH;
e kBa3nu(hopMaILHBIC,
e HedopMalbHBIC

® TOMOTCHHBIC;
® TCTEpPOrCHHBIC;
e TuOpHIHBIC

® TOMEOCTaTUYECKHUE;
e CaMOHaCTpauBaIOIIHECH;
® 3BOJIIOLHOHUPYIOLINE

27.

K xakomy Tumy UCKyCCTBEH-
HBIX HEUPOHHBIX CETe! OTHO-
CUTCSI MHOT'OCJIOWHBII miep-
CenTpoH?

K cersim 6e3 00paTHBIX cBs3eH

K ceTsiM ¢ 0OpaTHBIMU CBS3SIMH

K CJIOUCTO-IUKINYCCKHUM CCTAM C 06paTHI)IMI/I CBA3AMU

K 1101HOCBSI3HO-CIIOUCTBIM CETSIM

28.

UYeM xapaKkTepU3yIOTCs TOMO-
TeHHbIe HEMPOHHBIE ceTu?

Heiiponamu oziHOTO THNA C eAMHON QYHKIMEH aKTHBALMH.

Heiiponamu oiHOTO THNA C pa3NMyHOM (PyHKIMEH aKTHBALMH.

HeiipoHaMu pa3inyHOro Tuna ¢ eanHol GyHKuMeH akTHBaIyy.

HeiipoHaMu pa3iMyHOro TUIA C Pa3IMYHOM (QYHKIMEH aKTHBaLKH.

29.

Ha 4em ocHOBaH npuHIUT
JICACTBUS peaKCaIMOHHBIX
cereil?

OCHOBaHBI Ha UCTIOJIb30BAHUN OJIMHAKOBBIX WJIM PA3IMYHBIX [0 CTPYKTYPE U
0COOCHHOCTSIM (YHKIIMOHUPOBaHUs (OPMaIBHBIX HCKYCCTBEHHBIX HEHpO-
HOB

OcHOBaHBI Ha OCOOCHHOCTSIX TOBEJCHUS aBTOHOMHBIX HEJIMHEHHBIX HHA-
MHYECKUX CHCTEM, 00JaAaroux nMpyu GUKCUPOBAHHOM Habope mapaMeTpoB
TOYKAMHU YCTOIYUBOTO PABHOBECHSI, K KOTOPHIM OHM IPUXOJST B 3aBUCHMO-
CTH OT HA4aJIbHOTO COCTOSIHUS

VIMUTUPYIOT OCHOBHBIE aCIIEKThI €CTECTBEHHBIX HEMPOHHBIX ceTel

OcHOBaHBl Ha TIOCTPOCHHUU TIOCTPOUTH TAaKOTO OTOOpakeHWs, YTOOBI Ha
KaKJIbI BO3MOKHBIM BXOJIHOUM CUTHAN (POPMHUPOBAIICS MPABMIILHBIN BBIXO/-
HOH cUrHai

30.

Yto nokaszwiBaeT Teopema
KommoropoBa—ApHonbaa?

B03M0OXHOCTh MOCTPOEHHST MHOTOMEPHOI'O OTOOPa)KEHHs C MOMOIIBI0 Ma-
TEMaTHYECKHX ONepaluii HaJ| He Oosiee YeM ABYMsl IepeMEHHbBIMU

[TpeacTaBuMOCTh (QYHKIMK MHOTUX NEPEMEHHBIX JOCTATOYHO OOIIETO BHIA
C MOMOUIBIO ABYXCIOHHON HEHPOHHOH CETH C MPSIMBIMU IMONTHBIMH CBSI3IMHU
¢ 1 HEHpoHaMHU BXOJHOTO ciosl, (2n+1) HEHpOHAMHU CKPBITOTO CIJIOS C 3apa-
Hee M3BECTHBIMU OTPaHMYCHHBIMH (QYHKIMAMH aKTUBALWU (HapUMeEp, CUT-
MOUAAIBHBIMK) U M HEWPOHAMH BBIXOJIHOI'O CJIOS C HEM3BECTHBIMU (YHK-
LMSIMU aKTUBALUU

Pemraemocts 3amaum mpejacTaBicHUS (DYHKIMH TPOHW3BOJIBHOTO BHIA Ha
HEUPOHHOM CeTH W yKa3bIBACT ISl KAXKIOW 3a7aud MUHHMAJIbHBIE YHCTIA
HEHPOHOB CETH, HEOOXOAMMBIX JUISI €€ PeIICHUS
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Bomnpoc BapuanTel oTBeTa
n/n
Hpe[lCTaBJ'IeHI/Ie MHOTOMEPHBIX q)yHKIII/Iﬁ MHOTHUX IECPEMEHHBIX C UCITOJIB30-
BaHUEM OAHOPOAHBIX HBYXCHOﬁHLIX HeﬁpOHHLIX cereii ¢ CUI'MOUJAJIbHBIMHU
nepeaaTo4YHbIMU (bYHKIlI/IHMI/I
31./Yto JO0Ka3bIBACT TCOpEMaA Bo3moxHOCTH MOCTPOCHN MHOTOMEPHOTO 0T06pa)K€HI/I${ C IIOMOIIIbIO Ma-

Xext-Hunscena?

TEMaTHYCCKHUX ONepaIiii Hax He 0oJiee YeM ABYMS IIePEeMEHHBIMU

[IpencraBuMocTh (PyHKIIME MHOTHX IIEPEMEHHBIX JOCTATOYHO OOIIETO BHIA
C TIOMOIIIBIO ABYXCJIOMHOW HEUPOHHOW CETU C MPSIMBIMH MOJTHBIMH CBSI3SIMHU
¢ n HEHpOHaMU BXOJHOTO cjod, (2n+1) HepoHAMU CKPBITOTO CJIOS C 3apa-
Hee W3BECTHBIMH OTPaHMYEHHBIMH (YHKIHSAMH aKTUBAIMK (HAIIpUMEp, CUT-
MOWJAFHBIMU) M /7 HEHPOHAMHU BBIXOJTHOTO CJIOSI C HEM3BECTHBIMH (PyHK-
IIUSIMH aKTHBAIIH

[IpencraBUMOCTH TF000H HENPEPHIBHOW (QYHKITUH TPEX MEPEMEHHBIX B BHUIIC
cyMMBbI QyHKIHIA He OoJiee IBYX MEPEMEHHBIX

Hpe[lCTaBI/IMOCTL HEIPCPBIBHLIX q)yHKIII/Iﬁ HCECKOJIbKUX TNEPEMCHHBIX B BUJIC
cynepnomunﬁ HCIPCPBIBHBIX q)yHKIH/Iﬁ OAHOI'0O NEPEMCHHOT'O U CJIO0KCHUA

32.

VYxaxute BepHyIo Gopmyin-
POBKY «T€OpPEMBI O IOTHOTE»

JIrobGast HenpepbiBHas (YHKLIMS HECKOJBKHMX IEPEMEHHBIX MOXET OBITh
NIPE/ACTABIICHA B BHUJE CYNEPIIO3ULNI HENpephIBHBIX (DYHKIMUI OJHOTO IIe-
PEMEHHOTO U CIOXKEHHUS

JIrobast HenpepbIBHAs (YHKIHS TPEX IEPEMEHHBIX MOXKET OBITh IPEICTaB-
JICHa B BUJie CyMMBI QYHKIMH He 6oJiee ABYX IEPEMEHHBIX.

Jlrobass MHOrOMepHasi (YHKIHS HECKOJIbKUX MEPEMEHHBIX MOXKET OBITh
TIpeICTaBIeHa ¢ MOMOIILI0 HEHPOHHON CETH PUKCUPOBAHHON pa3MEPHOCTH.

Jlrobast HerpepbIBHAs (YHKIMS HA 3aMKHYTOM OIPaHUYEHHOM MHOXXECTBE
MOXET OBITh paBHOMEpPHO TPHOMIKEHa (QYHKIMSIMH, BBIUHCIIEMBIMU
HEWPOHHBIMU CETSAMH, ecii (pYHKLHUS aKTHBAIlMKM HEHPOHA ABaX/bl HETpe-
pBIBHO muddepeHnnupyemMa 1 HerpepbIBHA

33.

Kakosa niens 00y4eHust ¢ yqu-
T€JIEM UCKYCCTBEHHOM
HEHWPOHHOM ceTn?

Hacrpouts mnapamerpbl HEHPOHOB (CHHANTHYECKHE Beca M CMEIICHHs)
HEHPOHHOW CeTH TaKuM 00pa3oM, 4TOOBI 0OECTICUNTh IS BXOJHBIX CHTHA-
JIOB TI0JTy4eHUE TPEOYEMBbIX BBIXOAHBIX CUTHAJIOB.

V3MeHUTh CTPYKTYpY W NapaMeTphl HEHPOHHOW CETH TaKMM 00pa3oM, 4To-
OBl OHa cTaJia aJICKBaTHOM CTPYKTYpE M MapaMeTpaM peliacMoi 3a1auH.

ObecneunTh MUHUMaIbHYIO H30bITOUHOCTS MHC.

OcCyILecTBUTh YCTAaHOBJIEHUE YCTOMYMBBIX 3aBUCUMOCTEH MEXKIYy COXpaHse-
MBIMH B HCKYCCTBEHHOUM HEHPOHHOH CETH JaHHBIMHU.

34.

K kaxoii rpymnne MeTonoB
00y4YCHHS UCKYCCTBECHHBIX
HEUPOHHBIX CETe OTHOCUTCS
QITOPUTM 00PaTHOTO PACIIPO-
CTpaHEHUs OIMHUOKH (error
back propagation)?

JlokanpHOI ONTUMU3ALNU C BbIYHUCIICHUEM YaCTHBIX NPOU3BOJHBIX IEPBOT'O
nopsaKa

JlokanpHOI ONTUMU3ALNU C BbIYMUCIICHUEM YaCTHBIX NPOU3BOJHBIX IEPBOT'O
1 BTOPOT'O NOpsiJiKa

CTroxacTU4ecKoi OIITUMH3alINH

I'noGaibHON O TUMHU3AUN

35.

OT 4ero 3aBHCUT YUCIIO 00pa-
30B, KOTOpBIE CIIOCOOHA pac-
M03HABATh UCKYCCTBEHHAs
HEHWpOHHAs CETh?

Ot uncna cioeB, HEUPOHOB B ATHUX CJOSIX, YUCIA BECOB 3TUX HEUPOHOB U
BU/Ia aKTUBAIIMOHHBIX (YHKIMH HEHPOHOB

Ot uncna HellPOHOB

OT uKciia HEMPOHOB U OT YKCJIa BECOB 9TUX HEHPOHOB

OT 4mca cjloeB U HeﬁpOHOB B OTHUX CJIOAX

36.

Korna npekpariaercs nporecc
00yYeHHUS NCKYCCTBEHHOU
HEWPOHHOU ceTn?

JIubo xorma mMpoHACHO OMpPEJCICHHOE KOJIUYECTBO 3MOX OOYy4YeHHs, OO
KOT/Ia OIIKMOKa TOCTHUTHET HEKOTOPOIo OMpPEICICHHOI0 MAJIOT0 YPOBHS, JIH-
00 Korza omuoOKa MepecTaHeT YMEHBIIATHCS

Korma crpykrypy u napamerpsl MHC m3mMeHMIHCh TakKMM 00pa3oM, 9TO OHA
cTajla aJIeKBaTHOM CTPYKTYpeE U lIapaMeTpaM peliaeMoi 3ajauu

Korma obecrreuena muanManbHas n3osrrounocts MTHC

Korpma ycTaHOBHINCH yCTOWYHMBEIE 3aBHCHMOCTH MEXIY COXPAHSECMBIMHU B
HUCKYCCTBEHHON HEHPOHHOW CETHU JJAHHBIMU.

37.

B geMm BrIpaxkaeTcst crmocoo-
HOCTB K 0000IIEHHIO UCKYC-
CTBEHHOI HellpoHHOI1 ceTu?

DT0 COCOOHOCTH HEUPOHHOM CETH JieNIaTh TOYHBIN NMPOTHO3 HA NaHHBIX, HE
MIPUHAAJICKAIIAX UCXOAHOMY 00yJatonieMy MHOKECTBY
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OTO BO3MOXKHOCTb arperupoOBaHUsI UCXOJHBIX JAaHHBIX B HEHpPOHHOU ceTH
JUTS IOJTYYCHUsT 0000IIECHHOMN OLCHKH.

OT0 c1I0cOOHOCTh HEHPOHHOW TeHEPUPOBATh HOBBIC THIIOTE3bI

OTO cHOCOOHOCTH HEHPOHHOW CETH yBEIMYMBaTH OOBEM 3allOMHUHAEMOM
nH(popManuy 1o pe3yabTaTaM JIUTEIHLHOr0 00ydeHus

38.|B uem Belpakaercsi a¢dexr (B upe3amepHO TOUHOW MOJATOHKE BHIXOAHBIX 3HAYCHUH CETH B cilydyae Ciauml-| +
nepeoOyueHNsT HEHPOHHOII ce- | KOM 0Aroro ee 00yueHHs IPH yCIOBUH, H30BITOYHO «MOITHOM» CETH

™? B HecnocoOHOCTH 3a0bIBaTh HAKOIUICHHBIH OMBIT CETH NPU €€ MOBTOPHOM
o0yueHnH

B ymy4meHnu mporHoCTHYECKUX BO3MOXHOCTEH CETH IO pe3ysbTaTaM JUIn-
TEIBHOTO 00yUeHUs

B yBenuueHnN 3aBUCMMOCTH OT KadecTBa 00ydaromeil BEIOOPKH B Iporecce
00yueHmst

39.|KakoBo Ha3zHaueHHe Kpocc- | He3aBUCHMBIIM KOHTPOJIb PE3yNIbTaTa B X0OJ€ alTroOpUTMA. +
NpOBEPKH HEHPOHHOI ceTn?  |CpaBHEHHE PE3yIbTATOB OOYUCHUSI CETH C Pa3IMIHON CTPYKTYPOH Ha OXHOM
Y TOW e YaCTH BBIOOPKH.

HezaBucumplii KOHTPOJIb PaOOTHI PA3IMIHBIX CIIOB HEHPOHHOH CETH.
He3aBucumplii KOHTPOJIb pabOTHI PA3IMIHBIX CJIOB HEHPOHHOW CETH, TaK U
OTJICJIbHBIX HEHPOHOB.

40.|KakoBa nienb 00y4yeHus 6e3 Hactpouts mnapaMeTpbl HEHPOHOB (CHHANTHYCCKUE BeCa WM CMEUICHUsA)| +
YUHUTENS] HCKYCCTBEHHOM HEHPOHHOW CETH JIMIIb C UCTIOIB30BAHIUEM BXOJHBIX CUTHAJIIOB TAKUM 00pa-
HEHpOHHOI ceTn? 30M, 4TOOBI PEIBSBICHUAEC JOCTATOYHO OJNM3KUX BXOJHBIX CHUTHAJIOB JTABAJIO
OJIMHAKOBBIEC BHIXOIHBIC CUTHAJIBI.

V3MeHUTh CTPYKTYpY W MapaMeTpbl HCHPOHHOW CETH TaKHMM 00pa3oM, YTo-
OBl OHa cTaJia aJICKBaTHOM CTPYKTYpE M MapaMeTpaM peliacMoi 3a1auH.
Hactpouts mnapaMeTpbl HEHPOHOB (CHHANTHYCCKHUE BECa WM CMEIICHUS)
HEHPOHHOW CETH TaKUM 00pa3oM, YTOOBI OOECICUUTh JJIsl BXOJHBIX CHUTHA-
JIOB TIOJIy4eHHE TPeOyEeMbIX BBIXOJHBIX CHTHAJIOB.

OcCymIecTBUTh YCTAaHOBJICHUE YCTOHUYMBBIX 3aBHCUMOCTEH MEXIY COXpaHse-
MBIMH B HCKYCCTBEHHOM HEHPOHHOH CETU JaHHBIMHU.

41.|Yem oTnmuaeTcs CUTHATBHBINA |B curaansHOM MeTone oOydenus Xe00a ycHnmMBaloTCs Beca CBA3EH Mexmy| +
MeTox oOydeHust Xeb0a ot BO30YXIICHHBIMH HEHpoHaMH, a B An((epeHIHaT-HOM MeToae OOydeHUs
mudhepeHIanTbLHOT0? Xeb06a 0osiee MHTEHCUBHO U3MEHSIOTCS Beca CBS3eH, COSAMHSIONINE HEHpo-
HbI, BBIXOJIbI KOTOPBIX HanboJjee TMHAMHUYHO H3MEHHJIIHC.

B curnamsHOM MeTozme oOydeHHs Xe60a M3MEHSIOTCS TOJIBKO BECa CMEXK-
HBIX HEWpOHOB, a B nuddepennnansHoM MeTone o0yueHus Xe66a — m3me-
HSIOTCSl Beca HEHPOHOB, HENOCPEACTBEHHO HE CBSI3aHHBIX APYT C IPYrOM.

B curnansaom Metozne o0ydyenus: Xe60a Beca HEHPOHOB U3 COCETHUX CIIOEB
N3MEHSIOTCA TI0MapHo, a B AuddepeHunantsHoM Metoe o0yueHus Xebba —
N3MEHSIOTCS Beca cpa3y IpyIi HEHPOHOB.

B curnansHom Merozne o0y4yenus: Xe60a U3MEHSIOTCSL Beca HEHPOHOB O/IHO-
BPEMEHHO Bceil cetH, a B AnddepeHaIbHoM MeTone o0yueHus Xeb6ba —
MIOCJICI0BATEINILHO OT CJIOS K CJIOKO.

42.|B 4eM 3aKiroUacTcs CyTh all- | MUHUMH3ALUs PAa3HUIBI MEXKy BXOIHBIMHM CHUTHATaMU HEWpOHA, MmocTyma-| +
roputMa o0y4deHus 0e3 yuu- |IOIUMH C BBIXOJ0B HEHPOHOB MPEABLIYIIETO CJIOS, M BECOBBIMU KO3 puiim-
tens T. Koxonena? €HTAMH €T0 CHHAIICOB

Hacrtpoiika napameTpoB HEUPOHOB [IJIsl YCUJICHUS BECOB CBSI3€W MEXIY BO3-
Oy XKICHHBIMH HEeHpOHAMHU

BricTpoe cHHXpOHHOE M3MEHEHHE BECOB BCEX HEHPOHOB OJHOBPEMEHHO IS
BCEH CETH.

B03MOXXHOCTE MCTIONB30BAHUA OTPAHWYEHHOT'O KOJMYECTBA BXOAHBIX CHT-
HaJIOB I 00y4eHHs 0€3 yXYAIIEHUS KauecTBa O0YICHHSI.

43.|B uem 3akmouaeTcs HazHaue- |CoKpalleHHne Yrciia HEHPOHOB B CKPBITHIX CIIOSX +
HHE aJITOPUTMOB COKpamieHus | CoKpallieHHe YHCiia HEHPOHOB BO BXOJHOM M CKPBITBIX CIIOSIX
(pruning algorithms) UHC?  |Cokpamenue 4ncia cCHHANCOB B CKPBITHIX CIIOSX

CokpallleHHe YKCIIa CHHAIICOB BO BXOJHOM M CKPBITBIX CIIOSIX
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44.|B ueM 3akitoyaeTcsl Ha3Haue- |YBeIMYEHUE YMCiIa HEHPOHOB B CKPBITBIX CJIOSX

HUE KOHCTPYKTUBHBIX allrO- | YBEJIMYEHUE U COKPAILIEHUE HEMPOHOB B CKPBITHIX CIOSX

puT™MOB (constructive YBenuueHue 4nciia CHHAICOB B CKPBITBIX CJIOSIX HEUPOHHOU ceTn
algorithms) neliponHoii cetn? |Vpenuuenue u COKpAaIllEHHE YUCJIa CUHATICOB BO BXOJIHOM M CKPBITBIX CJIOSX

Kparkoe conepxanune PI'P:

«Pa3paboTka 1 aHaTU3 JTAaHHBIX COIMOIIOTHYECKOTO OMPOCca Ha OCHOBE UCKYCCTBEHHOW HEWPOHHOM
ceTu (MHOTOCIIOHHOTO TIEPCENTPOHA)

ITocranoBka 3agauu.

HcxonHple JaHHBIE TIPEACTABISIOT COOOW MaTepHalbl COIMMOIOTUYECKOr0 Onpoca, mo 14 Bompo-
cam (TIpU3HaKaM), OTPAKAIOIIUM COLUATBHBINA CTATYC ONPAIINBAEMOTO:

X] — BO3pACT, JIET;

X) — TIOT;

X3 — 00pa3oBaHume;

x4 — 6a3oBas mpodeccus;

X5 — HAIIUOHAJIBHOCTH;

X6 — CAMOOIICHKA COI[UAIIBHOTO CJIOS;

X7 — OTHOILIEHUE K PEJTUTHH;

Xg — pOJ 3aHATHUN;

X9 — OCHOBHOE MECTO PabOTHI;

X109 — cdepa IeATeNbHOCTH;

X1 — CPEIHUMN JOXO]I UJieHa CEMbH, PYO.;

X2 — CAMOOIIEHKA YPOBHS JOXOJIOB;

X3 — THI HACEJIEHHOTO MyHKTA, IJie MPOKHUBAET ONpaIINBaeMBblIii;

X4 — MOJIUTUYECKAST OPUCHTAIIHSL.

Cpenu mepeynciIeHHbIX TOJBKO JBa MPU3HAKa (X U X1) UMEIOT KOJMYECTBEHHBIN XapakTep, TpU
pu3HaKa (X4, X5 U X7) — YACTO KAUYECTBEHHBIN, OCTAIbHBIE — KAYECTBEHHBIH, BEIPAKEHHBIA B TICEBIOKO-
JUYECTBEHHOH opme.

3aMeTuM, YTO MPU3HAK X 4 (MOJUTHYECKAS OPUCHTAIS) IPEICTABISIETCS 3/IECh «BBIXOTHOM UITU
«OCHOBHOW» CIICJICTBEHHOW TMEPEMEHHOMU, OMpeaeIsieMor Wik (GOpMUPYEMOH NPYyruMU (MIPUIMHHBIMH )
MEPEMEHHBIMH X|, ..., X3 . JIeHCTBUTEIILHO, MOKHO TPEIOIO0KUTh, YTO YPOBEHB JOXOJIOB B CeMbe (op-
MUPYET NOJUTUYECKYIO OPUEHTAIINIO, OOpaTHOE BPSI JIU UMEET MECTO, XOTS U MOXKET UMETh MECTO; aHa-
JIOTUYHBIE COOOPaKEHUS MOKHO TIPOBECTH H IO IPYTHM MPU3HAKAM.

B cBsa3u ¢ atuM, chopMylnupyeM CIEIYIOIIYIO 3aJady HCCIEAOBAHUN: BBIIBUTH MPUYMHHO-
CIIEJICTBEHHBIC CBSI3M MEX]y MOJIUTHUYECKON OpUeHTaluel cyOnekTa (X;4) U MPU3HAKAMH, XapaKTepU3y-
IOIUMH €T0 COIMAIIBHOE TOJIOKEHUE (X1, ..., X13).

MeTtoabl MCCa€10BAHUN.

[Ipu BEIOOpE MeTOAA MCCIIEIOBAHUM HEOOXOIUMO y4eCTh TOT (PaKT, 4TO OONBIIMHCTBO U3 MIPU3HA-
KOB — KaYECTBCHHBIE, M TIO9TOMY UMEIOIINECS TaHHbIE TPEOYIOT MPUMEHEHHSI CTICIIHALHBIX TPHEMOB HC-
cienoBanus. [Ipu aHanu3e ke MCEBIOKOINYECTBEHHBIX JTaHHBIX HEOOXOIUMO NMPUHUMATh BO BHUMAaHHE
HEBO3MOXXHOCTh B OOJIBIIMHCTBE CIy4aeB YCTAHOBJICHHS MEXJIy HUMU OTHOIIECHUIN 3KBUBAJCHTHOCTH U
MPENOYTEHHUs, YTO BJICUET TPYJHOCTU B OINpPENEICHUN MEp CXOJCTBA U T. M. DTO, B CBOIO OYEpPE/b, IPU
NPUMEHEHUH K HUM NMPUEMOB U (hopMy 00paboTKH, pa3padOTaHHBIX IS KOJHMYECTBEHHBIX MEPEMEHHbIX
(Hampumep, perpecCUOHHOT0, KOPPEISILUOHHOTO WM JUCKPUMUHAHTHOTO aHAJIN30B) MPUBOAMT K KpaiiHe
HU3KOM TOCTOBEPHOCTH IMOJIy9aeMbIX PE3yJIbTaTOB.

[ToaTomy BBIOEpEM B KauecTBE METOJOB HCCIIECIOBAHUS MEHEE YYBCTBUTEIHHBIC K BBITIOJHEHUIO
BEPOATHOCTHBIX NMPEANOCHIIIOK HEMPOCETEBbIE METOBI.
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3agauun uccaeI10BaHuM.

1) Ompenenenue Mpu3HAKOB, HAMOOJIEE CYIIECTBEHHO BIUSIOUIMX HA BHIOPAHHYIO BBIXOAHYIO ITe-
peMEHHYIO (OTKJIHUK).

2) IlocTpoeHne NCKYCCTBEHHOW HEMPOHHOM CETH, OTpa)karollell IPUYNHHO-CIECTBEHHBIE CBA3U
MEXy OTKJIMKOM U BXOZHBIMU IIPU3HAKAMHU.

3) UnTepnperanus pe3yabTaToB.

IIpumeps! Bonpocos k 3amure PI'P:

1. OxapakTepusyiTe 0COOEHHOCTH MHOTOCIIOMHOTO MTEPCENTPOHA.

2. OnumuTe CTPYKTYpY ¥ QYHKIIMH HEHpOmonoOoaHOro HeHpoHa MHOTOCTIOWHOTO EPCENTPOHA.

3. OnummuTe anropuT™M OOpPAaTHOTO PaCHpPOCTpPaHEHUs OIMMOOK sl O0yYeHHUS MHOTOCIOHHOTO
IIEpPCENTPOHA.

4. IlpuBenuTte KnaccUpUKAIMIO UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

O1ieHOYHBIE CPEICTBA AJISI IPOMEXKYTOUYHOM aTTECTAIlUU:

IIpuMepsl BONIPOCOB K 3K3aMeHY N0 JMCIUILIHHE:

OO6acTi MPUMEHEHHS NCKYCCTBEHHBIX HEMPOHHBIX CETEH.

buonoruueckuii HelipoH. CTpyKTypa U CBONWCTBA HCKYCCTBEHHOT'O HEHPOHA.

Pa3HOBUIHOCTH MCKYCCTBEHHBIX HEMPOHOB.

Knaccugukanus HCKyCCTBEHHBIX HEMPOHHBIX CETEH U MX CBOWCTBA.

Teopema KonmoropoBa—ApHoIba.

Pabora Xext-Hunbcena. Cnenctsust u3 reopemsl KonmmoropoBa—ApHosnbaa—XexT-Hunbcena
ITocTaHOBKa M BO3MOXKHBIE ITyTH PELICHUS 3a7auyd 00Y4YEeHUs1 UCKYCCTBEHHBIX HEHPOHHBIX Ce-

NNk Wb =

TeH.

8. OOyueHue ¢ yuuTeseM, aJropuT™M oOpaTHOTO paCTIPOCTPAHCHUS OIINOKH.

9. Obyuenue 6e3 yuuTess.

10. Hactpoiika uyrciia HEPOHOB B CKPBITBIX CIOSX MHOTOCJIOMHBIX HEMPOHHBIX CETEH B Mpolecce
oOyueHusi. AITOPUTMBI COKpalieHusi. KOHCTpYKTHBHBIC aJITOPUTMBI.

11. TlepcenTpoH.

12. MHOTOCHOWHBIN EPCENTPOH.

13. HefipoHHsie ceTH paaraibHBIX 0a3UCHBIX (DYHKITHIA.

14. BeposiTHOCTHasi HEPOHHAs CETb.

15. O6001IEeHHO-perpecCHOHHAs HEUPOHHAS CETh.

16. Heiiponnsie cetu Koxonena.

17. HeitpoHHBIE CETH BCTPEUHOTO PACTIPOCTPAHEHUS.

18. Heiiponnslie cetu Xonduiaa.

19. Heitponnsie ceTn X3MMUHTA.

20. JIByHampaBiieHHas acCOLUATUBHAs NaMSTh.

21. KackagHble UCKYCCTBEHHBIE HEHPOHHBIE CETH.

22. CeTu afanTUBHON pE30HAHCHON TEOPHH.

23. KOrHuTpoH M HEOKOTHUTPOH.

24. TlpencraBneHue 3aJauu B HEUPOCETEBOM JIOTHYECKOM Oazuce.

25. Ilpumenenne MHC nns monmenupoBaHUsI CTAaTHYECKUX OOBEKTOB, KIAaCCHU(UKAIUH, amMpOK-
cUMaIy QyHKIIHA.

26. IIpumenenne MHC s kmacTepu3anuy, BPEMEHHBIX PSJIOB, TUHEHHBIX TUHAMUYECKHX 00b-
€KTOB.

27. OOuue cBeACHUS O COBPEMEHHBIX MPOTPAMMHBIX CPEACTBAX U CUCTEMaX MOJAETUPOBAHUS UC-
KYCCTBEHHBIX HEHpPOHHBIX ceTell. XapaKTepUCTUKH COBPEMEHHBIX NMPOTPAMMHBIX CPEICTB U CUCTEM MO-
JEIUPOBAHUS UCKYCCTBEHHBIX HEMPOHHBIX CETEH.
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PIIJ] 51.B.J[B.02.01 «HckyccmeenHble HelipoHHble Cemuy

B ¢unnane ucnonpdyercs cucrema ¢ TPaaUIIMOHHOW IIKAION OIEHOK — "oTiuyHO", "Xoporo",
"yAOBIIETBOPUTENHHO", "HEYIOBIETBOPUTEILHO", "3auTeHO", "HEe 3auTeHO" (manee - MATHOAUTIbHAS CH-

cTema).

dopmMa NpOMEKYTOUHON aTTECTALUU 110 HACTOSIIECH JUCHHUIIIINHE — IK3aAMEH.

HpI/IMeHHeMBIe KpI/ITepI/II/I OLICHHUBAHUA 110 AUCIHUIIJIIMHAM (B COOTBCTCTBHUHU C I/IHCprKTI/IBHBIM
nucbMoM HITY MOU ot 14 mas 2012 roma Ne 11-23):

OueHka
10 AUCIH-
[UIAHE

Kpurepuu onieHku pe3ynbTaToB
0Oy4eHHS IO TUCIIUTINHE

«OTIUYHOY/
«3a4TEHO
(OTIM4HO)»/
«3a4TECHOY

BrictaBnsercs oOydarormemycsi, 0OHapyXHUBIIEMY BCECTOPOHHEE, CHCTEMaTUUYECKOE U
ri1y0OKO€ 3HaHUE MaTepUAIOB U3yYEHHOM TUCIMIUIMHBI, yMEHUE CBOOOIHO BBIIOIHSATD
3alaHus, TPEAYCMOTPEHHBIE TPOTPAMMOI, YCBOMBIIIMI OCHOBHYIO U 3HAKOMBIN C JI0-
NOJTHUTEIBHOM JTUTEpaTypoil, peKOMEHIOBaHHOM paboueil mporpaMMol AUCHUTUINHBL;
MPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTU B MOHUMAHUU, U3JI0KEHUHU U UCIIOIb30BaHUH
MaTepHajoB W3Y4YEHHOW AMCUMUIUIMHBI, OE3YNpPEeYHO OTBETHBILEMY HE TOJILKO Ha BO-
npockl Omiera, HO U Ha JIOMOJHUTENbHbIE BOMPOCH B paMKax paboyeil mporpammbl
JUCLUIUIMHBL, PAaBUIIBLHO BBIIOJIHMBIIEMY IIPAKTHYECKOE 3aiaHue. OLeHKa Mo AUCLu-
IUTMHE BBICTABIIAIOTCS 00YyYaromeMycsi C Y4ETOM pe3yabTaTOB TEKYIIETO0 KOHTPOJIS.
Komnerenun, 3akpernyiéHHble 3a AUCUUIUIMHON, chOpMUPOBAaHBI Ha YPOBHE — «3Ta-
JIOHHBII.

«XOopouIoy»/
«3a4TCHO
(xoporo)y»/
«3a4TCHO»

BricTaBisiercs oOydaromemMycs, 0OHapy>KUBIIEMY TMOJIHOE 3HAHHE MaTepuasa U3ydeH-
HOM JMCIUIUIMHBI, YCIICIITHO BBIMOJHAIOIIEMY MPETYCMOTPEHHBIC 3a1aHuUs, YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO pabodell MporpaMMoil JAUCIUIIINHBL
MOKAa3aBIIEMY CUCTEMAaTUUYECKUN XapaKTep 3HAHUHW MO TUCIUIUIMHE, OTBETHUBIIEMY Ha
BCE BOMPOCHI OWJIETa, MPABUILHO BBIMOJTHUBINUN MPAKTUYECKOE 3aJaHUEe, HO JOIY-
CTUBIIWN TIPHU ATOM HEMPHUHIUIIHATbHBIC OMHMOKH. OIeHKa M0 TUCIHUIUINHE BHICTABIISI-
I0TCsL 00yUaromeMycst ¢ y4€TOM Pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS.

KoMmnerenmnuu, 3akperui€éHHbIe 3a AUCIHUIUIMHON, CPOPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«YJIOBJIETBO-
PHUTEIBHO»/
«3aUTEHO
(ymoBneTBo-
PHUTETBHO)»/
«324TEHOY

BricTaBnsercs obyuaromeMycsi, OOHapy>KUBIIEMY 3HaAaHUE MaTepualia U3y4eHHOW TuC-
[UIUTMHBI B 00beMe, HEOOXOJMMOM TSl TajbHeiIeld yaeObl U MpeACTOsIIe paboTh
o mpodeccuu, CIpaBIISIFONIEMYCS C BBITTOJTHECHUEM 3aJIaHUM, 3HAKOMOMY C OCHOBHOM
JUTEPaTypOid, pEeKOMEH0BAaHHON padoueil mporpaMMol TUCIMILIIMHBI; JONYCTHBIIEMY
MOTPEITHOCTh B OTBETE HA TEOPETUUYECKHUE BOMPOCHI W/WIIM MPU BBHITOTHCHUH TPAKTH-
YeCKUX 3aJaHuii, HO OOJNagaronieMy HEOOXOIUMBIMH 3HAHUSMU I UX YCTPAHCHUS
MO/ PYKOBOJICTBOM TIPEIOJaBatTess, JUOO HEMPaBUILHO BBITTOJHHUBIIEMY MpaKTHYE-
CKO€ 3aJ[aHKe, HO 10 YKa3aHUIO MPEToJaBaTelis BEIIOTHUBIIEMY APYTUe TPAKTHICCKHIE
3aJIaHusI U3 TOTO JK€ pasjiena TUCIHUIUIAHEL..

Komrmierenium, 3akperiéHHbIe 32 JUCIUILTUHONW, COPMUPOBAHEI HA YPOBHE — «IIOPO-
TOBBIM.

«HEYHOBIIE-
TBOPHUTEIb-
HOY/ HE 3a-
YTEHO

BricraBnsiercs oOyuaromemMycs, 0OHapyXHUBIIEMY CEpbe3HbIe MPOOETbl B 3HAHUAX OC-
HOBHOTO MaTrepuaja H3Y4YEeHHOM IUCHUIUIMHBI, IOMYCTHBIIEMY HpPUHIMITHAIbHBIC
OLIMOKH B BBIMIOJHEHUH 3a/1aHUI, HE OTBETUBIIIEMY Ha BCE BOIIPOCH Omiera u A0moJ-
HHUTEJIBHBIC BOTIPOCH U HEMPABHJIBHO BBINOJHHUBIIEMY MPAaKTHYECKOE 3a/1aHue (Hempa-
BIWJIBHOE BBINIOJHEHHUE TOJBKO MPAKTUYECKOTO 33JaHUsl HE SBISIETCS OJHO3HAYHOU
NPUYMHON /7151 BRICTABJICHHSI OIICHKU «HEYAOBJIETBOPUTENBHOY). Kak mpaBwuio, orenka
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OneHKa
10 JUCIIN-
ILUTHHE

Kputepuu o1ieHKH pe3ynbTaToB
o0y4eHUs IO TUCITUTLINHE

«HEYJIOBJIECTBOPUTEIHHO CTAaBUTCS CTYAECHTaM, KOTOpble HE MOT'YT MPOJOJLKUTH 00yuye-
HHUE 10 00pa3oBaTeIbHOM MporpamMme 0€3 AONOJHUTEIbHBIX 3aHATUH 110 COOTBETCTBY-
foiel aucuuruimHe. OLeHKa 1Mo AUCHUILTNHE BBICTABIISIOTCS 00ydJaloneMycs ¢ yuéToM
PE3yJIBTaTOB TEKYLIETO KOHTPOJIA.

Komnerenun Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIE 3a TUCIMIIMHOMN, HE chOopMHU-
pPOBaHBbI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4yeOHoe 1 yueOHO-1a00paTOpHOE 000PYyI0BaAHNE

YueOHast ayaquTopus ISl TPOBEACHHS 3aHATUH CEMHUHAPCKOTO THUIA, TPYIIIOBBIX M WHIUBHIyaIb-
HBIX KOHCYJIbTAIlM/, TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTECTallM1, OCHAILICHHAS:

- CIIENUAIIM3UPOBAHHONW MeEOEebI0; MTOCKON ayAuTOPHOM; MEMOHCTPAIMOHHBIM O0OpPYIOBaHUEM:
MEPCOHAIBHBIM KOMITBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTALlMOHAPHBIM) TPOSKTOPOM

VYueOHast ayaAuTOpuUs AJs 1aOOPATOPHBIX PAa0OT, BBHIMOIHAEMBIX B KOMITBIOTEPHOM KJIACcCe, OCHA-
LICHHASA:

- CHENMAIM3UPOBAHHON MeOesbIo; TOCKON ayAUTOPHON; NePCOHAIBHBIMUA KOMITBIOTEPAMHU C TOJI-
kioueHreM K cetu "Matepuer" u noctynom B DUOC dunmana.

Jlis caMOCTOATENIbHOW paboThl 00y4YaroLIMXCs MO AUCLUIUIMHE HMCIOJIB3YEeTCs MOMEIICHUE s
CaMOCTOSITENTbHON PabOThl 00YUYaIOMIUXCSl, OCHAIIIEHHOE:

- CIICNMAIM3UPOBAHHON MEOENbIO; JOCKOW ayJAMTOPHOM; MEPCOHATBHBIM KOMITHIOTEpAMHU C TOJ-
kimoyeHueM k cetd "Uuteprer” u nocrynom B DUOC dununana.

IIporpamMmmHoe o0ecnieuenune

[Ipu npoBeeHNH 1abOPATOPHBIX PAOOT MPETYCMATPHUBACTCS HCIIOIb30BAHUE TIEPCOHATBHBIX
KOMITIBIOTCPOB, OCHAILICHHBIX HGOGXOI[I/IMBIM KOMIIJICKTOM JIMIICH3WOHHOI'O ITPOrpaMMHOTO OGGCHG‘ICHI/IHZ
Windows Pro 7, 8, 10, Office 2003, 2007, 2010, Matlab.
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8. OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA JIA JINI]
C O'PAHUYEHHBIMHU BO3MOKHOCTAMMU 31OPOBbA U HHBAJIMOB

B xoxe peanuzanuu AUCIUTUTMHBI UCTIOIB3YIOTCS CICAYIONTUE JAOTOJHUTEIBHBIE METOIBI 00yUe-
HUS, TEKYIEro KOHTPOJsI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluid 00ydJaromnuXcsl B 3aBUCUMOCTH
OT UX WHIUBUYAIbHBIX OCOOCHHOCTEH:

JJIS1 CJIeNBIX M CIa00BHISIIIUX

- JIEKIIUHU OPOPMIIAIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIbIO0 KOMITbIOTEpA
CO CHEIUATU3UPOBAHHBIM MTPOTPAMMHBIM 00ECTICUCHUEM;

- MMAUCbMEHHBIE 3a/laHUs BBIMOIHIIOTCS Ha KOMIBIOTEPE CO CIENUATU3UPOBAHHBIM MTPOrPAMMHBIM
obecrnieueHrneM, UM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecreunBaeTCs UHIUBHUIYaIbHOE paBHOMEpHOE ocBelenne He Menee 300 Jrokc;

- JI7Is1 BBITIOJTHEHUS 3aJJaHUs TIPU HEOOXOAMMOCTH MPEOCTABIAETCS YBETUIHBAIOIIECE YCTPONCTBO;
BO3MOXKHO TaK»e MCII0JIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 3a1aHUsT OPOPMIISIFOTCS] YBETTUICHHBIM IPUPTOM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (popMe WM BBIMOJHAIOTCS B MUChbMEHHOU (hopme Ha
KOMIIBIOTEPE.

AJIS1 TJIYXMX H cJ1a00CAbIIIAIIMX:

- IeKIUUA OPOPMITSIFOTCS B BHJIE€ DJIEKTPOHHOTO JOKYMEHTA;

- MMCbMEHHBIE 33/1aHUS BBITIOJIHSAIOTCSA HAa KOMITbIOTEpE B MUCbMEHHOU (hopme;

- DK3aMeH U 3a4€T MPOBOIATCA B MUCHMEHHOH (popMe Ha KOMIBIOTEPE; BO3MOXKHO MPOBEACHHUE B
dhopme TecTUpOBaHUS.

JJIs1 JIMI[ ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTeIbHOI0 annmapara:

- JIEKIIUHU O(POPMIIAIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MTOMOIIbIO0 KOMITbIOTEpa
CO CHEIUATU3UPOBAHHBIM MTPOTPAMMHBIM 00ECTICUCHUEM;

- MMACbMEHHBIE 3a/laHUs BBIOIHIIOTCS Ha KOMIBIOTEPE CO CIEIUATU3UPOBAHHBIM MTPOrPAMMHBIM
obOecrnieucHUEM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (popme WM BBIMOJIHAIOTCS B MUChbMEHHOU (hopme Ha
KOMITBIOTEPE;

- HCTIOJNIb3YeTCs crenuaibHas yueOHas ayauropus ais iy ¢ JIOB3 — ayn. 106 rnaBHoro yue6HO-
ro kopnyca no aapecy 214013, r. CMoneHcK, DHEepreTU4ecKuil np-a, 1.1, 371aHre Y3HEPreTUHYeCKOro uH-
CTUTYTa (OCHOBHOM KOPITYC).

[Tpu HeoOXOMUMOCTH MpeTyCMaTPUBACTCS YBEIHMUEHNE BPEMEHHU IS [TOITOTOBKH OTBETA.

[Ipouenypa mpoBeACHUS MPOMEKYTOUHOW AaTTECTAlUU I OOYYaAIOIIUXCS YCTaHABIMBACTCS C
y4€TOM UX HUHIUBUAYAIbHBIX IMCUXO0PU3NYECKUX ocobeHHocTell. [IpomexyToduHasi aTrTecTalusi MOXET
MIPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Ipu npoBeaeHMM TMPOIENYpPbl OLICHUBAHUS PE3YJAbTaTOB OOy4YeHHUs MpeaycMaTpuBaeTCs
UCIONIb30BAaHUE TEXHUYECKHX CPEACTB, HEOOXOMUMBIX B CBSI3U C WHANBUAYAIBHBIMH OCOOCHHOCTSIMH
oOyJaromuxcsi. ITU CpelcTBa MOTYT OBbITh MpPENOCTaBICHbl (UINAIOM, WM MOTYT HCIOJb30BaThCs
COOCTBEHHBIEC TEXHUUECKUE CPEJICTBA.

[TpoBenenue mporenypbl OIEHUBAHHS PE3YIbTATOB OOYUEHHS JIOMYCKAETCS C HCIOJIb30BAaHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTH.

OOGecnieunBaeTcs A0CTYN K HHPOPMANIMOHHBIM U Oubauorpaguyeckum pecypcam B cetu UH-
TePHeT JJIs KaXI0To oOydaromerocs B popmax, aJanTUPOBAHHBIX K OTPAaHUYCHUSM HX 370POBbS U BOC-
pUATHS UHPOPMAIUN:

JJIS1 CJIeNbIX M C1a00BHISIIIUX:

- B IeYaTHOU (popMe yBETMUYCHHBIM MIPUPTOM;
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- B (hopMe 3IEKTPOHHOTO TOKYMEHTA;

- B (hopme ayanodaiina.

AJIS TIIYXHX U CJI1a00CAbIIAIINX:

- B Ie4aTHoH ¢opme;

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

AJI 00y4YaroIUXCH ¢ HAPYIIEHUSAMH ONOPHO-IBUIATEJILHOI0 annapara:
- B IeyaTtHou opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.
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