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'Y

1. IEJIM ¥ 3AJJAYM OCBOEHUS U CIIATIIAHBI

eab oCBOEHMSI TUCUUIUIMHBL IOJArOTOBKA OOYYarOUIMXCS K Hay4dHO-HCCIIEA0BaTENbCKOM, MPO-
€KTHOW JIeATeIbHOCTH 10 HampabiieHuto moarotoBku 09.03.01 «MHpopMaThka W BEIYUCIUTEIIbHAS TEX-
HUKa» MOCPEIACTBOM OOECIeueHUs 3TarnoB (GpopMUpoBaHUs KOMIIETEHIUH, peaycMoTpeHHbix ®I'OC, B
YacTH MPE/ICTaBICHHBIX HUKE 3HAHUM, YMEHUI U HABBIKOB.

3apaum: U3yyeHue MOHATUIHOTO amnmapara JAUCHUILUIMHBI, OCHOBHBIX TEOPETUYECKUX MOJIOKEHHUI
Y METOJIOB, IPUBUTHE HABBIKOB IPUMEHEHHUSI TECOPETUUECKUX 3HAHUH IS pelIeHUs MPAKTUYECKUX 3a/1ad.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuuniuHa HcKkyccTBeHHBIE HEMPOHHBIC CETH _ OTHOCUTCA K yacTu B nukna bl x Bapua-
TUBHOU TIO BBIOOPY 00pa30BaTEIbHOM MPOTrpaMMbl IOJATOTOBKH OakaiaBpoB o nporpamme «IIporpamm-
HOoe oOecrieueHrue CPEJCTB BBIYUCIMTEIIBHOW TEXHUKH M aBTOMATH3UPOBAHHBIX CHCTEM)» HAIpPaBJICHHS
«H(pOpMaTHKa 1 BEIYHCITUTEIIbHAS TEXHUKAY.

Jnis m3ydeHus] NaHHOW AMCUUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHS W HABBIKH, (HOpMUpPYEMBIe
MPEALIECTBYIOIUMY TUCIUIUIMHAMMU:

b1.B.12 «OcHOBBI TeOpUU yIIpaBIECHUA;

b1.B.JZIB.04.01 «MeTtoabl aHanu3a JaHHBIX);
b1.B.JIB.04.02 «IIpukmnagHas cTaTUCTUKAY;

b1.B.09 «BBenenue B inppoByro 00pabOTKy CUTHAIOBY;

b1.B.10 «MonenupoBaHue».

[lepedenp mocieqyONMX JUCHUIUIAH, ISl KOTOPBIX HEOOXOIMMBI 3HAHWS, YMEHHS M HaBBIKH,
dbopmHpyeMble JaHHOM TUCIMITIIMHOMN:

b1.B.JIB.02.02 «OCHOBBI HEUETKOTO JIOTHIECKOTO BHIBOIAY;

b1.B.JIB.05.01 «TpaHcasTOpsl IPOrpaMMHBIX SI3IKOBY;

b1.B.JIB.05.02 «Teopust popManbHbIX FPaMMAaTHK;

b2.B.03(H) «Hayuno-uccnenoBatensckas padoTay;

b2.B.04(I1n) «[IpepnumniaoMHas mpakTHKay;

b3.01 «IloaroroBka K 3allMTe U 3alMTa BHITYCKHOM KBaTM(UKAIIMOHHON paboThI».

3. TPEBOBAHUS K PE3YJBTATAM OCBOEHUS JIUCHUIIJIMHBI
OcBoeHMe QUCHMILIMHBI HAlIPaBJIE€HO HAa (POPMUPOBAHUE PJIEMEHTOB CIEIYIOIMINX KOMIETEHIUN B
coorsercTBUH ¢ ®I'OC BO u OIl BO no gannomy Hanpasienuto noarotosku 09.03.01 «Mudopmaruka

W BBIYMCIIMTCIIbHAA TCXHUKaA:

IlepedyeHb MIaHMPYeMBbIX Pe3yJIbTATOB 00YUYEeHHS M0 JUCHMUILIMHE (MOIYJII0), COOTHECEHHbIX
¢ HHAMKATOPAMU JOCTHKEHHUS KOMIIETeHIIHI

Komnerenuus NuaukaTopsl focTH- Pe3yabTaThl 00yuyeHus
JKeHHUs] KOMIIETeH NI

[1K-2. CnocobeH Bia- [1K-2 3Haer: OCHOBHBIE METO/IbI Hay4HO-
JIeTh KyJIbTypOil Hay4- UCCIIEN0BATEIBCKON IEATEIIbHOCTH;

HOTO UCCJIEIOBAHUS B YMeer: BbIIENATh U CHCTEMATU3UPOBATh OCHOB-
00J1acTH Hay4yHOH cIie- HBIC UJIEU B HaY4YHBIX TEKCTaX, OLICHUBATh IOCTY-
LAAJIbHOCTH, B TOM Marouryro MHGOpMalKoo, HE3aBUCUMO OT HUCTOY-
YHCJIE UCIIOIb30BAHUEM HUKa, M30erarb aBTOMATUYECKOIO MPUMEHEHHS
HOBEHIIMX MH(popMa- CTaHJAPTHBIX (YOPMyYJI IPU pEeIICHUH 3a]a4;
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IUOHHO- Brnaneer: HaBbikamu cO6opa, aHanmu3a uHdopMma-
KOMMYHHKAIITHOHHBIX IIUH 10 UCCIICJIOBaHUI0, HABBIKAMH BBIOOpA METO-
TEXHOJIOTHI JIOB PELICHHS 3a]a4 UCCIICTOBAHMSL.
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4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

CTpyKTypa AU CUMILIMHbBI:

Ckonuposamu u3 yuebrno2o niana no coomsemcmsyroweu Oll:

CMOJIEHCKNA
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OBO3HAYEHMUSI:

Bujbl npomMe:kyTouHO# aTTecTaluu (BUAbI KOHTPOJIS):
DK3 - 9K3aMEH;

3a0 - 3a4eT ¢ OLCHKOM;

3a — 3aueT;

Buawl pador:

KoHTakT. — KOHTaKTHas paboTa 00y4aroImuXxcs ¢ MPernoaaBaTelieM;

Jlex. — NeKIMOHHBIE 3aHATHS;
JIa6.— nabopaTopHbie paboTHI;

[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBast paboTa (KypcoBOil IPOEKT);
PI'P — pacuetHo-Tpaduyeckas padbora (pedepar);
CP — camocTosiTenpHas paboTa CTYJICHTOB;

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

Ne

HanmeHnoBaHMe BUAOB 3aHATHIL 1 TEMATHK, COACPKAHUEC

1

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

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

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

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

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

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

1.6. KoucmpyxkmusHvle aneopummeoi.

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

1.8.  Hetiponnvie cemu Koxounena.

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

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

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

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

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

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

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

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

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

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

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

2. 2. Paspabomxa mooeneti netipona 6 cucmeme MATLAB.

2.3. Aneopumm 0bpamuozo pacnpocmpaHenus OUUOKU.

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

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

3.3. Uccnedosarnue paouanvHulx OA3UCHbIX cemell.

3.4. KoecHumpoH u HeOKoSHUMPOH (Ha3HaueHue, Onucanue, Cmpykmypad, ooydenue, npumenenue)
3.4. Jlsynanpasnennasn accoyuamusras namamo. Kackaonvie uckyccmeennvie HellpOHHble Cemi.
3.5. Uccneoosanue camoopeanusyrowuxcsa kapm Koxonena.

3.6. Knaccuguxayus ¢ ucnonvzosanuem UCKyCcCmeeHHblX HelipOHHbIX cemell.

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

3.8. Cpeda Simulink ons nocmpoenus u guzyanuzayuu UCKYCCMEeHHbIX HeUPOHHLIX cemell.

4 | PacuetrHo-rpaduueckas padbora:
«Pa3paboTka 1 aHAIU3 JaHHBIX COLIMOJIOTUYECKOTI0 OIIPOCAa HA OCHOBE MCKYCCTBEHHOM
HEHPOHHOM ceTH (MHOTOCJIIOMHOIO NEPCENTPOHA)»

5 | CamocrosTenpHas paboTa CTYAECHTOB:

4.1. I3yuenue MaTepuaioB JIEKIIH;

4.2. IloaroToBka K 3auiuTe 1a00paTopHBIX paboT;

4.3. IlogroroBka k Tecty no teme Nel;

4.4. BellloTHEHUE pacyeTHO-TpaduuecKor paboThI;

4.5. IloaroroBka K 3K3aMeHy 10 AMCLUILIMHE (OLIEHOYHbIE MaTepUallbl IPUBEJCHBI B pa3zaeie 6
Hacrosmieit PIT).

Texkymuii KOHTPOJIb: YCTHBIN OMPOC HAa KAXKIOW JEKIMHU 110 MaTepuaiaM MPeIbLAyIICH Mapsl, 3aIluTa
1abopaTopHBIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'TU

Tabnuua - O6pa3oBareiabHbIE TEXHOJIOTUH, UCTIOIb3YEMbIE MPU PEATU3aLUU PA3IUYHBIX BUI0B yUEOHON
3aHSATHUH 110 TUCIMILIMHE

Ne | Buasl yueOHBIX 3aHATHI OO6pa3oBarenbHbIE TEXHOJIOTUN

n/m

1 Jlekuun Krnaccuueckast (TpaguimonHas, ”HGOpMAIIMOHHAS )
TeKIUS

2 JlaboparopHas paboTa TexHoMOrHst BHIMOIHEHUS 1a00PaTOPHBIX 3aaHUA UH-
JTUBUTyaTbHO
Homyck x mabopaTopHoit paboTe

3 [TpakTHdeckue 3aHsTH TexHomorust 00yueHHs! Ha OCHOBE PELICHUS 3a1a4 U
BBITIOJTHEHUS YIIPOKHEHUI

3 CamocTtosTenpHas paboTta HubopManinoHHO-KOMMYHHUKAIIHOHHBIE TEXHOIOTHH

ctyneHnToB (BHeayauTopHas) | (moctyn k DUOC dunmana, k ObC dunmana, 10CTym K

UH(HOPMAIIMOHHO-METOIUIECKIM MaTepHaiaM 1o JUC-
[UTITAHE)

4 KonTpons (mpomexyrounass | TexHoIOrHs MUCbMEHHOTO KOHTPOJISI, B TOM YHUCIIE Te-

aTTeCTanus: 3K33MeH) CTUPOBAHUC
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6. OUEHOUYHBIE MATEPUAJIBI 11 TEKYLIETO KOHTPOJIS U
IMMPOMEKYTOYHOM ATTECTALIAY — JIUIA OLIEHKU KAYECTBA OCBOEHUSA
TACHATITAHBI

K npomexyTouHOl arTecTaluu CTYAEHTOB MO AMCLUUIUIMHE MOTYT MPUBIEKATHCS MPEICTABUTENIN
paboTonaresneil, mpenoaaBaTeIy NOCIEAYOIUX AUCIUIUINH, 3aBeAYIOIHUe Kadeapamu.

OneHka kayecTBa OCBOCHMS AMCLUUIUIMHBI BKJIFOUAET KaK TEKYIIUH KOHTPOJIb YCIEBAEMOCTH, TaK
U IPOMEXKYTOUHYIO aTTECTALUIO.
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O11eHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH:
Tunosbie TecThl 0 TeMe Nel 17151 TPOBEPKH 3HAHUI CTYI€HTOB:

N Bonpoc BapuanTsl oTBeTa

n/n

1. |Ilo xakuM IpUHIMIIAM CTPO- |B cOOTBeTCTBHH ¢ NPUHIMIIAMH OpraHU3aUWK M (QYHKIMOHHPOBAHHSA OHO- +
SITCSA UCKYCCTBEHHBIE HEMPOH- |JOrMYECKUX HEMPOHHBIX ceTel
HbIe ceTH? [To mpuHIMIIaM ¥ IpaBUJIaM MAaTEeMaTHYECKOU JIOTUKH

B cooTBeTCTBHYM NPHHIMIAMH UCKYCCTBEHHOTO MHTEIUIEKTA U TEOPHH NPH-
HATUS peLlIeHUI

Ha ocHOBe NPUHIMIIOB MMHTALIOHHOTO MOZEIUPOBAHUS CIOXKHBIX CHCTEM
U IPOLIECCOB

2. |KT0 ¥ korja npeioKmt VY. Maxkkanox (W. McCulloch) u V. TTutrc (W. Pitts) B 1943 r. +
MEPBYIO MOJIENb HEHpOHa? J1. Xe66 (D. Hebb) B 1949 1.

®. Pozenbunatt (F. Rosenblatt) B 1957 r.
. Xwr06en (D. Hubel) u T. Busens (T. Wiesel) B 1959 r.

3. |Kto u xorna Brepssie npea- | Y. Makkanox (W. McCulloch) u V. ITurrc (W. Pitts) B 1943 r.

TOXMI Tipapuna ooydenus uc- | JI. Xe66 (D. Hebb) B 1949 r. +
KYCCTBEHHOH HEHpoHHOM ce- |, Posenduart (F. Rosenblatt) B 1957 r.
T™i? J. Xwro6en (D. Hubel) u T. Busens (T. Wiesel) B 1959 r.
4. |Kto u xorna paspaborain VY. Maxkkaiox (W. McCulloch) u V. ITutre (W. Pitts) B 1943 r.
MPUHITUITBI OPTaHU3AIUH U J1. Xe66 (D. Hebb) B 1949 1.
(Gynxuuonuposanus nepcen- |®. Pozen6nart (F. Rosenblatt) B 1957 r. +
TPOHOB? J. Xero6en (D. Hubel) u T. Busens (T. Wiesel) B 1959 r.
5. |Kto u korma paspaboran kor- |Y. Makkangox (W. McCulloch) u V. ITutte (W. Pitts) B 1943 r.
HUTPOH? J1. Xe66 (D. Hebb) B 1949 1.
®. Pozenbinatt (F. Rosenblatt) B 1957 r.
K. ®ykymuma (K. Fukushima) 8 1975 1. +

6. |KTo u Koraa mpeiosKuI J1. Xe66 (D. Hebb) B 1949 1.
HelipoceTeBble MOJIENH, 00y- |D. Posenbnart (F. Rosenblatt) B 1957 r.
varomieiics 6e3 yunrens Ha | T. Koxonen (T. Kohonen) B 1982 r. +
OcHOBe camoopranusauuu?  |K, dykymuma (K. Fukushima) B 1975 r.

7. |Kto u korma co3nan agantus- |®D. Pozenonart (F. Rosenblatt) 8 1957 r.
Hy10 pe3oHaHcHy1o Teoputo 1 | T. Koxonen (T. Kohonen) 8 1982 1.
MoJienu HeWpoHHbIX ceted Ha |C. I'poccbepr (S. Grossherg) B 1987 1. +
€€ OCHOBE? J. Xe66 (D. Hebb) B 1949 r.

8. |Kakmmu cBoiicTBaMu 06nana- |e o0ydeHHE Ha OCHOBE IIPUMEPOB; +
0T HCKYCCTBCHHBIC HEHPOH- |e u3BJICUEHHME 3HAYUMON MH(OPMAIMU U 3aKOHOMEPHOCTEH M3 HM30BITOY-
HbIE ceTn? HBIX M 3alIyMJICHHBIX JTaHHBIX;

e 0000IIeHHE TPEIBIAYIIETO OMbITA;

® AJaNTUBHOCTH K M3MCHEHHUIO YCIOBUH (YHKIIMOHUPOBAHHS

e oOyuyeHHE Ha OCHOBE IPELEACHTOB (TIPUMEPOB);

® [POCTOTA JIMHIBUCTUYECKOW MHTEPIPETALNHN CTPYKTYPHI CETH M 3HAYe-
HHU{ CHHANITHYECKUX BECOB HEHPOHOB CETH;

® U3BJICUCHUE 3HAYMMOW MH(POPMALUK M 3aKOHOMEPHOCTEH M3 M30BITOY-
HBIX M 3aLIYMJICHHBIX TaHHBIX;

o 6BICTpaH CXOAUMOCTD ITPU PCHICHUN OTITUMU3AIIMOHHBIX 3a1a4,

® MAaJioe YKCIIO IIUKJIOB H JUIMTEILHOCTH BpPEMEHH O0YUCHHsI

® HEKPUTUYHOCTH K BHy IAPAMETPOB;

e 00001IeHNe PEIBIYIIETO OIbITA,;

e U3BJICUYCHHE 3HAYNMOI MH(GOPMAIH W 3aKOHOMEPHOCTEH M3 M30BITOY-
HbIX 1 3alTYMJICHHBIX JTAaHHBIX;

® [POCTOTA MPEACTABICHUS SKCIICPTHBIX 3HAHHI;

® JIOTMYeCKasi PO3PaYHOCTh CTPYKTYPhl HEHPOHHOU CeTH

® HEKPUTHYHOCTH K BHJY [TApaMeTpOB; 0000IICHHE NPEIBIIYIIETO OMbITa;

® U3BJICYCHHE 3HAYMMOW MH(POPMALUK M 3aKOHOMEPHOCTEH M3 M30BITOY-
HbIX M 3aLIYMJICHHBIX JaHHBIX;

Ne
w/n Bonpoc BapuaHnThl oTBeTa
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® TIPOCTOTA MPEACTABICHHUS SKCIIEPTHBIX 3HAHHH;
e HEBO3MOXKHOCTb HCIIOI30BAHMS B PEATbHOM MacIuTade BPEMEHH

Koraa ncnons3oBanue uckyc-
CTBEHHOW HEHPOHHOU CETH
SBIISICTCS TeNIeCO00pa3HbIM?

® OTCYTCTBYET JITOPUTM PELICHHs 33Jaudl WJIM HEH3BECTCH NMPUHLMII e¢
peLIeHHs, HO IMEIOTCS SKCIIEPUMEHTANIbHBIC TAaHHbIE €€ PeLICHHS;

e 3ajada XxapakTepu3yeTcs OONbIIMMU 00beMaMu HHPOPMAIINH;

e JIaHHBIC HETOJIHBI, 3alTYMJICHBI, N30BITOYHBI WJIN IPOTHBOPEUUBHI

® OTCYTCTBYCT aJITOPUTM PCHICHHA 3adavdd WKW HCU3BECTCH MNPUHIUII €€
peuicHusA, U HET SKCICPUMCHTAJIbHBIX JJAHHBIX €€ PCIICHUS,

® 3ajlavda XapakTepu3yeTcsa HE3HAYUTCIIbHBIMU o0beMaMu I/IH(l)OpMaIII/II/I;

® JIaHHBIC HCIIOJHLI, 3alllYMJICHBI, M30BITOYHEI UITH IPOTUBOPCYUBBI

® 3ajlavda XapakTepuzyeTcsa OOJILIIMMH 00BEMAMHU I/IH(l)OpMaHI/II/I;

L4 HeO6XOZ[I/IMO OCYHICCTBUTDH JIMHTBUCTUYCCKYKO HMHTCPIIPECTALINIO CTPYK-
TYPBI CETH U 3HAYCHUH CHHAIITHYECKUX BECOB HeﬁpOHOB CETH,

® JIAaHHBIC HCIIOJHBI, 3alITYMJICHBI, M30BITOYHBI UITH IPOTUBOPCYUBBI

e 3a/1a4a XapaKTepHU3yeTcst OONbIIMMHI 00beMaMu HH(POPMAIIHH;

e TpebyeTcss OOBSICHUTD PE3yNbTaThl (PYHKIMOHUPOBAHUS U MOJEIHPOBa-
HUSL;

e He0o0XOIMMO OCYIIECTBUTH 3KCIIEpTHOE (hopMHpoBaHUE 0a3bl 3HAHUH

10.

B gewm 3akmogaercs 3amada
KiacTepuzanuu’?

3amava KiIacTepu3ali COCTOUT B yKAa3aHWU NPUHAUICKHOCTH BXOIHOTO
o0pa3a, MPeACTaBJICHHOTO BEKTOPOM NPU3HAKOB, OJHOMY WJIM HECKOJIBKHM
IIpeIBapUTEIILHO ONIPECICHHBIM KJIACCaM.

IMpu perieHnn 3a0a49n KIaCTepPHU3alMK OTCYTCTBYET 00ydaromiasi BEIOOpKa ¢
METKaMH KJIaccoB. PellleHue 3afaun KJIacTepH3alu OCHOBAHO HA YCTaHOB-
JICHUH 110JJ00Ms1 00pa30B M pa3MeNeHUH OJIM3KUX 00pa30oB B OJIMH KIIacTep.

3amaueil KIacTepu3aluy SABISIETCA HAXOXKACHHUE PEIICHUs, KOTOPOe YAOBIe-
TBOPSIET CHCTEME OIPaHUYCHHH M MaKCUMHU3UPYET MM MUHUMHU3UPYET Lie-
JIEBYI0 ()YHKIIHIO.

3amavell KIacTepU3aUK SBISETCS PAacdeT TaKOTO BXOJHOTO BO3JCHCTBUS,
IIpU KOTOPOM CHICTEMA CIEAYET IO JKeITaeMOH TPACKTOPHH, TUKTYeMOU 3Ta-
JIOHHOW MOJIENBIO.

11.

B yem 3akmrouaercs 3aJa4da
aHHpOKCI/IMaHI/II/I?

3anaqa arfrIpoKCUMalu COCTOUT B YKA3aHUHW IMPHUHALICIKHOCTU BXOJHOI'O
06pa3a, OpeACTaBICHHOIO BEKTOPOM IPHU3HAKOB, OJHOMY HJIM HECKOJbLKHUM
NPpEeABAPUTCIILHO OINPEACIICHHBIM KJIaCCaM.

[Ipu peleHny 331241 aNNPOKCHMALMK OTCYTCTBYET 00y4aromiast BHIOOPKa C
METKaMH KJIaccoB. PeleHue 3a1aqu anmpoKCUMAIMd OCHOBAaHO Ha YCTaHOB-
JICHUH 01001 00pa30B M pa3MeIleHNH OJIM3KUX 00pa3oB B OJUH KJIAacC afl-
MIPOKCUMALINH.

3amaveil anmpPOKCHMAIHH SIBJIICTCS HAXOXICHUE PEIICHHUS, KOTOPOE YIO-
BIIETBOPSET CUCTEME OIPAHUYEHUM U MAKCUMU3HUPYET WIM MUHUMU3UPYET
HEeNeBYI0 QYHKIIUIO.

[TycTh uMeeTcst oOyyaromas BIOOpKa, KOTOpas TeHepUPYeTCsl HEM3BECTHOM
¢byHKIMel. 3a1aya annpoKCHMAlUU COCTOMT B HaXOXJCHUU OLEHKH 3TOU
¢yHKIHN.

12.

3 kakux 37€MEHTOB COCTOUT
(hopmasbHBIi HelipoH?

W3 yMHOXHUTENeH, CyMMaTOpa M HEJITMHEHHOTO Mpeodpa3oBaTeis

W3 uHTErpaTOpa, IMHEWHOTo Mpeobpa3oBarelisi H HOPMAITH3aTopa

W3 cyMMaTOpOB, YMHOXKHTENS U HETHHEHHBIX ITpeoOpa3oBareneit

U3 CYMMATOPOB, YMHOKUTCIIA U ACTIUTCIIS

13.

B kako¥# nocienoBaTeIbHOCTH
OCYILECTBIIETCS (DYHKIIHOHU-
poBaHue HelpoHa?

Bo-nepBbIX, yMHOXXEHHE CHUTHAJIOB HA BXOJaX HEHpOHa Ha BECOBBIE KO3(]-
(ULOMEHTB; BO-BTOPBIX, CYMMHpPOBAaHHE IIOJIyYEHHBIX pE3yJbTaTOB; B-
TPETHhHX, HEJIMHEHHOE peoOpa3oBaHue

BO-HCpBI)IX, CYMMHUPOBAHNE CHUT'HAJIOB HAa BXOJaX HeﬁpOHa; BO-BTOPBIX, UX
HOpMaJin3alus; B-TPECThUX, HEJIMHEIHOE npeo6pa3OBaHHe

BO-HCpBI)IX, HOpMaIn3alus CUIHaJIOB Ha BXOJax HGﬁpOHa; BO-BTOPbBIX, UX
CYMMUPOBAHUC; B-TPETbUX, HEJIMHEHHOE npeo6pa3OBaHHe

n/n

Bomnpoc

Bapl/laHTl)l oTBETAa

Bo-mepBBIX, YMHOKEHHE CHTHAJIOB Ha BXOJaX HEHpOHa Ha BECOBBIE KOA(-
(UIIEHTHI; BO-BTOPHIX, HEIMHEHHOE MPeoOpa30BaHNe MOIYUCHHBIX PE3yilh-
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TaTOB; B-TPETHUX, HX CYMMHPOBAHHUE
14.|HazoBure HecymecTBytonyto |HomuHampHas +
(hyHKIHIO akTHBaNKUK HeipoHa| CurMmongansHas
PannansHO-0a3ucHast
KsanpaTnunas
15.|Kakue cBoiicTBa CUTMOUIAIIb- | TIPOCTOE BBIPAKEHHUE IS IPOU3BOIHOIN; +
HO QYHKIMHK NIPUBENM K €€ o  nuddepeHImpyeMoCcTh Ha Beeil ocH abeIucc;
HNIMPOKOMY PACIPOCTPAHCHUIO |e  ycHyIeHHE CTA0BIX CUTHAJIOB JIy4Ie, 9eM OOJBIINX, W IPEIOTBpPAIICHUE
B KQYeCTBE aKTUBAIMOHHOM HACBIIIEHUS OT OOBIINX CUTHAIOB
yHKIMH 715 MOZIETICH ® BO3MOYKHOCTb UCIIOJIB30BAHHS TOJIBKO JTHOO ISl MOJOKUTEIbHBIX, JIHOO
HEHPOHOB? JUIS OTPULIATENBHBIX 3HAYEHHI BXOAHBIX CUTHAJIOB;
e OJMHAKOBOE YCHWJICHHE MajbIX M OOJIBIIMX 3HAYEHUH BXOJHBIX CHUTHa-
JIOB;
® IPOCTOE BHIPAKEHHUE JIJIsl €€ IPOU3BOIHOM;
e o0ecriedyeHUe XOPOIIUX aIredpandeckux CBOWCTB pealii3yeMOoro Helu-
HEWHOro npeoOpa3oBaHus;
® OTCYTCTBHE OIpaHWYEHHH 00JacTH 3HAUCHHH;
e TIPENOTBPAILCHNE HACHIICHMS OT OONBIINX CHT'HAIOB
® OTCYTCTBHE OIpaHWYEHHH 00JacTH 3HAUCHHH;
o muddepeHIPyeMOCTh Ha Bcelt OCH aOCIIHCC;
® TIPOCTOTA MHTETPUPOBAHUS
16.|Kakas 13 akTHBaIIHOHHBIX JInneiinas
(hyHKIMI HelipoHa nmpuHUMaeT | CUrMougaibHas
OJIHO U3 IBYX aJIbTCPHAaTUB-  |3HaKoBas (CHTHATypHas) +
HBIX 3HAUEHUH? PammnansHO-0a3ucHas
17.|Kakas 13 akTHBaIIHOHHBIX JInneiinas +
¢ynkimii HelipoHa He nMeeT | CUrMouganbHas
OrpaHUYEHUH B 001aCTH 3HA- |3HaKoBas (CUTHATYpHAS)
yeHuit? PammansHO-0a3ucHas
18.|Kakue Tunbl HEHPOHOB B MC- |e  BXOJHbIE HEWPOHBI; IIPOMEKYTOUHBIE HEMPOHBI; BBIXOIHBIE HEWPOHBI +
KyCCTBEHHOIl HEHPOHHOM CCTH |e cHHANTHYECKHE HEHPOHB; COMATHYECKME HEHPOHBI, JICHIPHTHBIC
MOYHO BBIJICTIUTh B 3aBUCH- HEHPOHBI
MOCTH OT BBIIOJNHACMBIX HMH | o gopmMann30BaHHBIE HEWPOHBI; aKTHBALMOHHBIE HEHPOHBI, HEAKTHBAIIM-
dynKuuii? OHHBIE HEMPOHDI
e BO30YXJAloUIMe HEHPOHBI; TOPMO3SIIME HEHPOHBI; HEWTpalbHbIE
HENPOHBI
19.|Kakuie OCHOBHBIE THITHI HC- ® MHOTOCJIOWHBIE; ITOJTHOCBSI3HBIC, CIA00CBSA3HBIC +
KYCCTBEHHBIX HEHPOHHbIX Ce- |o OnHOCIONWHBIC; JIBYCJIOMHBIE; MHOTOCJIOMHbIE
Tel MOXKHO BBIJIETUTh TOUKH o  10cr1e/10BaTE IbHBIE; IAPAIUIEIIBHBIE; [10CIE10BATENBHO-TIAPAILICIIBHDBIE
3EHIIA MX TONONOrHH? ® CHHXPOHHBIE; ACHHXPOHHbIE; KOMOMHUPOBAHHbBIE
20.|B xakux HEHPOHHBIX CETIX B mosHOCBA3HBIX +
Ka)K]IbIi HEHPOH IepeaeT B MHOTOCIOMHBIX
CBOM BBIXOJIHOM CHUTHAJI B cioucteix
OCTaJIbHBIM HeHpoHaM ceTh? |B cxabocBA3aHHBIX
21.|Ha xakue TUIIBI JETATCSA MHO- | MOHOTOHHEIE; CETH 0€3 OOpPAaTHBIX CBA3EH; +
TOCJIOWHbIE HEWPOHHBIE CETH? CETH C 00paTHBIMU CBSI3SIMU
® MOHOTOHHBIC; HEMOHOTOHHBIE; CMEIIAHHbIE
e cnaboCBsi3aHHbIE; CUIIbHOCBSI3aHHbIE, KOMOMHUPOBAHHbBIE
® CJIOUCTBIE; YaCTUYHO-CJIOUCTBIE; HECIIOUCTHIC
22.|Kakue cymecTByIOT pa3Ho- ® CIOWUCTO-IIUKINIECKUE,; +
BUJIHOCTH HEHPOHHBIX CCTCH C |o CIIONCTO-TIOJTHOCBSI3aHHBIC;
0bpaTHbIMU CBA3IMH? ® TI0JIHOCBSI3aHHO-CJIOUCTBIE
Ne
o/ Bonpoc BapuanTsl oTBeTa
23.|Co cxombKuMH HelipoHaMu B |3
okpectHocTu pon Helimana |4 +
CBsI3aH KaXKJblil HEUPOH cHa- |6
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OocBs3HOM HelipoHHOU cetn? |8
24.|Co cxonbKUMH HelipoHaMu B |3
okpecTHOCTH [0JIest cBsI3aH 4
KaXXIIbIif HEHPOH cabocBsI3- |6 +
HOU HEWpPOHHOU ceTn? 8
25.|Co cxompKuMH HelipoHaMu B |3
okpecTHOCTH Mypa cBsizaH 4
KaXXIIbIif HEHPOH cabocBsI3- |6
nout MHC? 8 +
26.|Kakne ocHOBHBIE THIIBI HC- e (opManbHBIC HCKYCCTBEHHBIC HEHPOHHBIE CETH; +
KYCCTBCHHBIX HCHPOHHBIX CC- |e pesaKCallHOHHbIE HCKYCCTBEHHBIE HEHPOHHbIE CETH;
Teil MOXXHO BBIJICIIUTD TOYKH  |e  HCKYCCTBEHHBIC HEHPOHHBIC CTH, MMUTHPYIOIIME CBOMCTBA GCTECTBEH-
3pCHHUSA NPUHIIAIA UX [IeH- HBIX HEHPOHHBIX ceTel
craus? e (opMaILHBEIE MCKYCCTBEHHBIE HEHPOHHBIE CETH;
e KBasu(opMabHbIE;
e HedopMaIbHbIE
® TOMOTCHHBIE;
® TCTEPOTeHHEIC,;
® THOpPUIHBIC
® TOMEOCTaTHYECKUE;
® CaMOHAaCTPaWBAIOIINECS;
® 3BOJIIOIMOHMPYIOLIHE
27.|K xaxomy tumy uckycctBeH- |K ceTsim 6e3 oOpaTHBIX cBsi3eit +
HBIX HEHPOHHBIX ceTell OTHO- |K ceTsiM ¢ 0OpaTHBIMHU CBSI3SIMU
CHTCS MHOTOCJIOMHBIH 1Iep- K croncTo-nmuKIMgecKuM ceTsIM ¢ 00paTHBIMHE CBSI3SIMU
CenTpoH? K moIHOCBSA3HO-CIOUCTBIM CETSIM
28.|Yem xapakTepu3yrorcs romo- |HeliporamMu ogHOTO THIA ¢ eWHON (QYHKINEH aKTHBAIIHH. +
TeHHbIE HEHPOHHBIE CeTH? HeiiponaMu o1HOTO THNA C Pa3NMYHOM (QYHKIMEH aKTHBAWH.
HeiiporaMu pa3inuyHOTo THIIA ¢ eAMHOW (QYHKIEH aKTHBAIINH.
HefiporaMu pa3inyHOTo THIIA C Pa3IMIHON (YHKIMEH aKTHBAIIHH.
29.|Ha 9em ocHOBaH NPHUHIIMIT OcHOBaHBI Ha HCIIOJIb30BAHUH OJIMHAKOBBIX MJIM PA3JIMYHBIX 110 CTPYKTYPE U
JIEWCTBHS PEJIAKCAIMOHHBIX  |0COOCHHOCTSIM (PyHKIMOHMPOBaHHUA (OPMaNbHBIX MCKYCCTBEHHBIX HEHpO-
ceTen? HOB
OcHoBaHBI Ha OCOOCHHOCTSIX TOBEJCHUSI aBTOHOMHBIX HEJIMHEHHBIX IMHA-
MHUYECKHX CHCTEM, 00Iaaonmx npu (GUKCUPOBAaHHOM Habope mapamMeTpoB
TOYKaMH YCTOHUMBOTO PAaBHOBECHS, K KOTOPBIM OHH NMPHUXOJAT B 3aBUCHMO-
CTH OT HAYaJIbHOTO COCTOSIHUS
VIMUTUPYIOT OCHOBHBIE aCIIEKThI €CTECTBEHHBIX HEMPOHHBIX CeTel
OcCHOBaHBI Ha TIOCTPOEHUH IIOCTPOMTH TAaKOTO OTOOpaKeHHUs, 4TOOBI Ha
KaX/[bIi BOSMOXKHBIA BXOJIHOW CHTHAJ (POPMHUPOBAJICS MPABUIBHBIA BBIXO-
HOM CUTHAJI
30.|Yro noxa3biBaer Teopema B03MOXXHOCTh MOCTPOEHUSI MHOTOMEPHOTO OTOOpaXEHHs ¢ MOMOIIBI0 Ma-| +
KommoropoBa—Apronsaa? TEMAaTHYECKHUX Oomepanuii HaJ He Ooyee ueM IByMsI IepeMEHHBIMH
[IpencraBuMocTh (PyHKIIM MHOTHUX IIEPEMEHHBIX JOCTATOYHO OOIEro BHUAA
C MOMOILBIO JBYXCJIONHOW HEMPOHHON CETU C MPSIMBIMU IIOJHBIMU CBS3SIMU
¢ N HelpoHaMu BXOAHOTO cjiosl, (2n+1) HelipoHaMM CKPBHITOrO CIIOS C 3apa-
Hee M3BECTHBIMU OTPAaHMYEHHBIMH (PYHKIUSMH aKTUBAUWH (HalpuMep, CUT-
MOWAAIBHBIMU) U M HEWPOHAMHU BBIXOJHOTO CJIOS C HEM3BECTHBIMHU (YHK-
LUSIMU aKTUBALUU
Pemaemocts 3amaum mpencraBieHHss (QYHKIMM HPOM3BOJILHOTO BHJAa Ha
HEHPOHHOM CeTH W YKa3blBaeT Ul KaXKJOH 3a/aul MHHUMAJbHBIC 4YHCIIa
HEHPOHOB CEeTH, HEOOXOAUMBIX [UIS €€ PEIICHHS
Ne
Bonpoc BapuaHTbI 0TBeTa
n/n
[IpencraBnerre MHOrOMEpHBIX (HYHKIIMH MHOTHX ITEPEMEHHBIX C HCIIOIB30-
BaHUEM OJHOPOIHBIX ABYXCIOWHBIX HEHPOHHBIX CETEH ¢ CHTMOUIATLHBIMHU
NepeaTOYHBIMU (QYHKIUSIMHI
31.|Yro moka3pIBaeT TeopemMa B03M0OXXHOCTh NOCTPOCHHSI MHOTOMEPHOTO OTOOpPaKEHMSI C MOMOINBI0 Ma-
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Xext-Hunscena?

TeMaTHYECKHUX ONepaIiii HaJx He 6oJiee 4eM ABYMs TepeMeHHBIMHI

[IpeacraBuMoCTh QYHKIIMK MHOTHX NEPEMEHHBIX JOCTATOYHO OOILETO BHIA
C MOMOILBIO JBYXCIOHHOW HEMPOHHON CETU C MPSIMBIMU IOJHBIMH CBSI3SIMU
¢ N HelipoHaMH BXOAHOTO CI0s, (2N+1) HelpoHaAMH CKPBITOTO CJIOA C 3apa-
HEE M3BECTHBIMU OTPAaHMYCHHBIMH (PYHKINSIMH aKTUBAIWH (HAIpHMeEp, CUT-
MOWAAIBHBIME) U M HEWPOHAMHU BBIXOJHOT'O CJIOSI C HEM3BECTHBIMU (DYHK-
LUSIMU aKTUBALUU

[IpencraBumocTb M000#H HENMPEPHIBHON (DYHKIIMU TPEX NMEPEMEHHBIX B BHIC
cyMMbI QyHKIUH He OoJiee IBYX ePEMEHHBIX

HpeﬂCTaBHMOCTL HCTIPEPBIBHBIX (l)yHKIII/Iﬁ HCCKOJIbKUX MEPEMEHHBIX B BUJC
CyHepHO?,PIIIPIfI HCTIPCPBIBHBIX (byHKIlI/Iﬁ OJHOT'0 NEPEMECHHOI'O 1 CJIOKCHUSA

32.

VYkaxkure BepHYy0 (HOopMyIu-
POBKY «TEOPEMBI O TTOJIHOTE

JIrobast HempepbiBHAsE (QYHKIMS HECKOJBKUX HEPEMEHHBIX MOXKET OBITh
NIPE/CTaBICHA B BUJE CYNEPIIO3ULUI HENPEphIBHBIX (QYHKLUH OIHOTO Iie-
PEMEHHOTO U CIOXKEHHUS

JIrobast HenpepbIBHAsE QYHKIHS TPEX MEPEMEHHBIX MOXKET OBITh MPENCTaB-
JICHa B BHAE cyMMbI QyHKIMIT He OoJiee TBYX MEPEMEHHBIX.

JIro6ast MHOTOMEpHast (DyHKIMS HECKOJBKHX IIEPEMEHHBIX MOXKET OBITH
TIPEACTABIICHA C IOMOIIBIO HEHPOHHOH ceTH (PUKCHPOBAHHON Pa3MEPHOCTH.

JIrobast HerpepbIBHAS (PYHKIMS Ha 3aMKHYTOM OTPAaHMYCHHOM MHOXECTBE
MOXET OBITh pPAaBHOMEPHO TNPHONIKEHA (QYHKIUSIMH, BBIYUCISIEMBIMHU
HEWPOHHBIMHU CETSIMHM, €clHM (PYHKIMS aKTHBAIMK HEHpPOHA JBAXKIBI HEMpe-
pBIBHO nuddepeHnupyeMa 1 HelpephIBHA

33.

KakoBa niens 00y4eHus ¢ ydu-
TeJIEM UCKYCCTBEHHOM
HEHpPOHHOI ceTn?

Hactpouts mapaMeTpbl HEHpPOHOB (CHHANTHYSCKHE BeCa WM CMEIICHUA)
HEHPOHHOW CETH TaKUM 00pa3oM, YTOOBI 0OECICUUTh IS BXOJHBIX CHUTHA-
JIOB MOJIYYCHUE TPEOYEMBIX BBIXOHBIX CHTHAJIOB.

V3MEeHUTh CTPYKTYpY M IapaMeTpbl HEHPOHHOH ceTH TakuM o0pa3oM, YTo-
OBl OHa CcTaJia aIcKBAaTHOM CTPYKTYype U IapaMeTpaM pelraeMoi 3a1auu.

OOecnieunTh MUHUMaJIbHYI0 N30bITouHOCTE MHC.

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

34.

K kakoii rpymme MeTonoB
00y4YeHHS NCKYCCTBEHHBIX
HEWPOHHBIX CETEH OTHOCUTCS
JITOPUTM 00PaTHOTO pacmpo-
CTpaHEeHHs OUIHOKH (error
back propagation)?

JlokanbHO#M ONTHMH3AIMK C BRIYUCIEHUEM YACTHBIX MPOU3BOJHBIX TIEPBOTO
TopsiIKa

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

CTOXaCTHYECKON ONTUMHU3ALIHA

I'mo6anbpHOM ONTHMHU3ALNH

35.

OT 4ero 3aBUCHUT YHUCIIO 00pa-
30B, KOTOpBIE CIIOCOOHA pac-
MIO3HAaBaTh UCKYCCTBEHHAsS
HEHUpoHHas ceTb?

OT yucna cioeB, HEUPOHOB B ATHX CIIOSX, YUCJIA BECOB ITHX HEUPOHOB H
BHJIa aKTUBAIIMOHHBIX ()YHKIIHH HEHPOHOB

OT yncaa HEHPOHOB

OT yncia HEUPOHOB M OT YKCJA BECOB ITHX HEHPOHOB

Ot 4mncia clioeB u HCﬁpOHOB B OTHX CJIOAX

36.

Korma npekparaercs mporecc
00y4YeHHS UCKYCCTBCHHOM
HEHUpOHHOM ceTn?

JIubo Korma MpPOMIEHO OMpEeAeICHHOE KOJIHYESCTBO 30X OOyUYeHHs, MO0
KOTJ[a OIMNOKa JOCTHTHET HEKOTOPOTO OIMPEICICHHOTO MAJIOTO YPOBHS, JIH-
00 Kor/1a omMOKa epeCcCTaHeT YMEHBIIATHCS

Korna ctpykrypy u napamerpst MHC n3amenmimch Takum o6pa3om, 4To OHa
CTajla aJIeKBaTHOM CTPYKTYpe M IapaMeTpaM peracMoi 3a/1auu

Korma obecnieuena munumansHas n3osrrounocts MHC

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

37.

B uem BrIpaxkaetcs crocoo-
HOCTH K 0000IIEHNIO UCKYC-
CTBEHHOH HEHpOHHOM ceTn?

3TO0 COCOOHOCTH HEHPOHHOM CETH JIeNIaTh TOYHBIM MPOTHO3 HA JaHHBIX, HE
MIPUHAJISIKANTUX UCXOJHOMY 00yJaroneMy MHOKECTBY

n/n

Bomnpoc

Bapl/laHTl)l oTBETAa

OTO BO3MOXXHOCTh arperHpOBaHUS MCXOJHBIX MAaHHBIX B HEHMPOHHOW CETH
JUTSL TIOJTy4eHUsT 0000IIEHHOM OTICHKH.

3T0 cOCOOHOCTH HEHPOHHOI TeHEPHPOBATH HOBBIE THIIOTE3HI

DTO CMOoCOOHOCTh, HEWPOHHOW CETH YBEIMYUBATH OOBEM 3alOMHHAEMOM
nH(pOpMaILKK 110 Pe3ybTaTaM JJIUTEIBHOTO 00y4eHHsI
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38.

B uem Bripaxkaercs 3¢ ekt
nepeoOydeHnsT HeMPOHHOU ce-
™?

B upe3mepHO TOUHOM NOArOHKE BBIXOIHBIX 3HAUEHUH CETH B CIy4yae CIMII-
KOM JIOJITOTO €€ 00y4EHUsI [IPU YCIOBUH, N30BITOYHO «MOIITHOI CETH

B HecnocoOHOCTH 3a0bIBaTh HAKOIUICHHBIH OIBIT CETH IIPU €€ IMOBTOPHOM
o0y4JeHnn

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

B yBennueHNH 3aBUCHMOCTH OT KadecTBa 00yJarolieif BEBIOOPKH B TIpoIiecce
o0yucHHs

39.

KaxoBo HazHaueHue kpocc-
MPOBEPKU HEMPOHHOMU ceTn?

HezaBpucumelit KOHTPOJIb pE€3yJibTaTa B XO0J€ aJIrOpHUTMaA.

CpaBHeHHe pe3ynnbTaToB 00yUYEHUs CETH C Pa3IMYHOI CTPYKTYpOH Ha OJHOU
U TOM )K€ YacTH BHIOOPKH.

He3aBucuMBIii KOHTPOJIb pPabOTHI Pa3IMUHBIX CJIOB HEHPOHHON CETH.

He3aBucuMmblii KOHTPOJIb pabOTHI PA3IMYHBIX CJIOB HEWPOHHOW CETH, Tak H
OTJeJIbHBIX HEHPOHOB.

40.

Kakoga 1esp 00yueHust 6e3
YUHTENS UCKYCCTBEHHOM
HeHpoHHOM ceTn?

Hactpouts mnapamMeTpbl HEWpPOHOB (CHHANTHYECKHE Beca WU CMEIICHUs)
HEWPOHHOU CETH JIMIIb C HCIOJIh30BAaHHEM BXOJHBIX CUTHAJIOB TaKUM 00pa-
30M, YTOOBI MIPEABIBICHUAEC JOCTATOYHO OJIM3KUX BXOJHBIX CUTHAJIOB JTAaBAJIO
OJTMHAKOBBIEC BBIXOJHBIC CUTHAJEI.

V3MeHNTh CTPYKTYpY M TapaMeTpbl HEHPOHHOM CeTH TakuM 00pa3oM, 4To-
Obl OHA cTaJjla afIeKBaTHOM CTPYKType M ITapaMeTpaM periacMon 3a1au.

HaCTpOI/ITB napamMeTpsbl HeﬁpOHOB (CI/IHaHTI/I‘IeCKI/IC B€Ca H CM€H.ICHI/I$I)
HeﬁpOHHOﬁ CCTH TaKUM O6p330M, 4TOOBI 00ECIIEUNTD JJIA BXOOHBIX CHUTHa-
JIOB ITOJIYYUCHHC Tp€6yeMI>IX BBIXOAHBIX CUTHAJIOB.

OcCyIIeCTBUTh YCTAaHOBJICHHE YCTOMYMBHIX 3aBUCHMOCTEH MEXIY COXpaHse-
MBIMH B HICKYCCTBEHHOM HEHPOHHOI CETH AaHHBIMHU.

41.

YeM oTIHMYaEcTCS CUTHAJIBLHBIN
MeTox oOyueHus Xeb0a oT
muddepennmansHOro?

B curnaneHOM Metone oOy4deHHs Xe00a yCHIMBAKOTCS Beca CBSI3ed MEXTy
BO30YXIICHHBIMH HEHpOHaMH, a B AU(PPEpeHINaTLHOM MeToae OO0ydeHHS
Xe606a O6osee MHTEHCUBHO U3MEHSIOTCS Beca CBsI3el, COeNUHSIONINE HEUpO-
HbI, BBIXO/IbI KOTOPBIX HanOoJIee JMHAMUYHO U3MEHHUIIUCE.

B curnansHOM MeToze oOydeHHs Xe60a M3MEHSIOTCS TOJBKO BECa CMEX-
HBIX HEWPOHOB, a B au(depeHnnanb-HOM MeTolie o0ydeHus: Xebba — u3Me-
HSIOTCS] BECa HEMPOHOB, HEMIOCPEJICTBEHHO HE CBSI3aHHBIX JIPYT C IPYTOM.

B curnansHom MeToze o0ydenust Xe060a Beca HEHPOHOB M3 COCEHUX CJIOCB
U3MEHSIOTCS TIONAPHO, a B AuddepeHnaIbHoM MeToe o0yueHus: Xe0ba —
U3MEHSIIOTCSL Beca Cpa3y IpyIn HEHPOHOB.

B curnansHOM MeTozne 0OydeHuss Xe06a H3MEHAIOTCS Beca HEHPOHOB OJHO-
BPEMCEHHO BCel ceTH, a B IuddepeHInaIbHOM MeToae o0ydeHus Xebba —
MOCIIEJOBATENILHO OT CJIOS K CIIOK.

42,

B 4em 3axiouaercs cyTh an-
roput™Ma o0y4eHus 0e3 ydu-
tens T. Koxonena?

MuHEMHU3aIUs pa3HUIBI MEKAY BXOJHBIMU CHTHAJIAMHU HEHpOHA, IMOCTYTIa-
FOIIMIMHA C BEIXOJIOB HEHPOHOB MPEIBIAYIIETO CI0s, M BECOBBIMU K03 duIin-
€HTaMU €ro CHHAIICOB

Hacrpoiika mapameTpoB HEHPOHOB AJIsI YCHJICHUS] BECOB CBSI3€H MEXIy BO3-
Oy’>KZEeHHBIMH HEHPOHAMHU

BricTpoe cMHXpOHHOE U3MEHEHUE BECOB BCEX HEMPOHOB OJTHOBPEMEHHO ISt
BCEM CETH.

B03MOXXHOCTh HCIOJIb30BaHUS OTPAHUYCHHOTO KOJMYECTBA BXOJHBIX CHUT-
HaJIOB I 00y4YeHHs 0e3 yXYAIEHUS KauecTBa O0yIeHHUS.

43.

B uem 3akmrouaercs HazHaUe-
HUE AJITOPUTMOB COKPAIICHUS
(pruning algorithms) MTHC?

CoxpareHne yuciia HBHPOHOB B CKPBITHIX CIOSIX

CokpalieHre 9nciia HBHPOHOB BO BXOJHOM U CKPBITBIX CIIOSIX

COKpaH.IeHI/Ie qurcCJjia CHHAIICOB B CKPBITHIX CJIOAX

COKpaH.IeHI/Ie 4urcCJjia CHHAIICOB BO BXOJTHOM M CKPBITBIX CJIOSAX

n/n

Bomnpoc

Bapl/laHTl)l oTBETAa

44,

B uewM 3axitouaeTcst Ha3Haue-
HHUE KOHCTPYKTUBHBIX aJIro-
pUTMOB (constructive
algorithms) HeWiponHoit ceTn?

YBenuueHue 4ucia HEMPOHOB B CKPBITHIX CIOSIX

YBenn4eHne U COKpaleHne HeIPOHOB B CKPBITHIX CIOSX

YBenuueHue Ynuciia CHHAIICOB B CKPBITBIX CJIOSIX HEHPOHHOM CETH

VBenunueHue u COKpaI€HNE Yncjia CHHAIICOB BO BXOAHOM U CKPBITBIX CJIOAX

14

CMOJIEHCKUA
( ounnan
vV3n_




Hanpasnenue noocomosxu 09.03.01 « Ungpopmamuxa u evruuciumenbHas mexHuKay (C Banian
Ipoghuns «Asmomamuzuposanmvle cucmemvl 00pabOmMKu UHGOPpMaAyUY U YnpasieHus» e 4 ¥
PITJ[ F1.B.J]B.01.01 «Mooenu u memoosi UCKYCCMBEHHO20 UHMEILIEKMA» V3n_

Kparkoe cogep:xanue PI'P:

«Pa3paboTka 1 aHaJIN3 JAHHBIX COLMOJIOIMYECKOI0 ONPOCa Ha OCHOBE MCKYCCTBEHHOW HEHPOHHOM
ceTH (MHOT'OCJIOIHOIO NIEPCENTPOHA)»

ITocTanoBka 3agaun.

HcxonHbie qaHHBIC TPEICTABISIIOT COOOM MaTepualibl COLMOJIOTHYECKOTO Orpoca, mo 14 Bompo-
caM (Impu3HaKaM), OTPaKaIOIIMM COLMAIBHBINA CTaTyC ONpaliBaeMOro:

X1 — BO3pacT, JIET;

Xp — I0JT;

X3 — 00pa3oBaHue;

X4 — 0a3oBas npodeccus,

X5 — HALIUOHAJIBHOCTA;

X6 — CAMOOILIEHKA COLIUAJIBHOTO CJIOS;

X7 — OTHOILIEHUE K PEJIUTUH;

Xg — POl 3aHSTHUH;

X9 — OCHOBHO€ MECTO pPalbOTHI;

X10 — cdepa 1eATeNIbHOCTH;

X11 — CPEIHUMN JJOXOJI 4JieHa CEMbH, pyO.;

X12 — CAMOOLIEHKA YPOBHS J10X0/10B;

X13 — TUI HACEJIEHHOTO IyHKTA, IJI€ POKMUBAET OIpallllBAEMbIii;

X14 — HOJUTUYECKAs OPUCHTALUS.

Cpenu nepeuncieHHbIX TOJIBKO JIBa MPU3HAKA (X1 U X11) UMEIOT KOJMYECTBEHHBIN XapakTep, TpU
HpU3HaKa (X4, X5 ¥ X7) — YHCTO KAYECTBEHHBIN, OCTAIbHBIC — KAUCCTBCHHbIH, BHIPAKCHHBII B IICEBIOKO-
JUYECTBEHHOH (opme.

3aMeTHM, YTO MPHU3HAK X14 (OJIUTUYECKAs OPUEHTALNA) [IPEJICTABIIACTCS 31€Ch «BBIXOTHON» UIIU
«OCHOBHOM» CJIEICTBEHHON NEepeMEeHHOMH, onpezaensieMoil win (GopMUpyeMOil IpyrumMu (MIPUYUHHBIMHU)
NEPEMEHHBIMH X1, ..., X13 . JleHiCTBUTENBHO, MOXKHO MPEINOJI0KHUTh, YTO YPOBEHB JJOXOO0B B ceMbe (op-
MHUpPYET NOJUTUYECKYIO OPHUEHTAIINI0, 00paTHOE BPSJl I UMEET MECTO, XOTS U MOKET UMETh MECTO; aHa-
JIOTHYHBIE COOOPAKEHUSI MOKHO IPOBECTH U 110 IPYTUM IPU3HAKAM.

B cBs3u ¢ aTHM, chopMmynupyeM CIEIYIOIIYIO 3aJady MCCIEAOBaHWM: BBIIBUTH HPUYMHHO-
CIICZICTBEHHBIE CBSI3U MEX/y MOJUTHUYECKON OpHEHTaIel cyObeKTa (X14) U MPU3HAKAMU, XapaKTEepU3y-
IOIIMMH €r0 COUAIBHOE MOJIOKEHUE (X1, ..., X13).

Mertoasl ucciien0BaHUM.

[Tpu BBIOOpE METOA MCCIIEJOBAHUI HEOOXOIUMO YUeCTh TOT (aKT, YTO OOJIBIIMHCTBO U3 IPU3HA-
KOB — KaQU€CTBEHHBIE, ¥ I0ATOMY UMEIOIMECS TaHHbIE TPEOYIOT IPUMEHEHUS CIeUaIbHBIX IPUEMOB HC-
cienoBanus. [Ipu aHanu3e ke MCEBIOKOIMYECTBEHHBIX JAHHBIX HEOOXOAMMO MPUHUMATh BO BHUMaHHE
HEBO3MOXXHOCTb B OOJIBIIMHCTBE CIy4YaeB YCTAHOBJIEHUS MEXAY HUMU OTHOIIEHUH SKBHBAJICHTHOCTH U
MPEIOYTEHHs, YTO BJI€UET TPYJHOCTH B OINpPENEICHUH MEP CXOACTBA U T. M. DTO, B CBOIO OYepeib, IpH
NPUMEHEHUH K HUM NPHUEMOB U (HopMys 00pabOTKH, pa3padOTaHHbIX Ul KOJHMYECTBEHHBIX MEPEMEHHbIX
(Hampumep, perpecCUOHHOT0, KOPPEISIUOHHOTO WM TMCKPUMUHAHTHOTO aHAJIN30B) MPUBOAMT K KpaiiHe
HU3KOW JOCTOBEPHOCTH IOJIy4a€MBIX PE3YJIbTATOB.

[ToaTomMy BBIOEpEM B KauecTBE METOJOB MCCIIEOBAHHS MEHEEe UyBCTBUTEIbHBIE K BBIMOIHEHUIO
BEPOATHOCTHBIX MPEANOCHIIIOK HEUPOCETEBBIE METOBI.

3agaum uccjie0BaHM.

1) Omnpenenenue NpU3HAKOB, HAUOOJIEE CYIIECTBEHHO BIHIOMINX Ha BHIOPAHHYIO BBIXOJHYIO Te-
PEMEHHYIO (OTKIIHK).

2) IlocTpoeHne NCKYCCTBEHHOW HEHPOHHOW CETH, OTPAKAIOLIEH NMPUYMHHO-CIIEICTBEHHBIE CBA3U
MEX/1y OTKJIMKOM M BXOJHBIMU MpHU3HAKAMHU.

3) UnTepnperanus pe3yabTaToB.

IIpumepsl Bonipocos k 3amurte PI'P:

15



Hanpasnenue noocomosxu 09.03.01 « Ungpopmamuxa u evruuciumenbHas mexHuKay (C Banian
Ipoghuns «Asmomamuzuposanmvle cucmemvl 00pabOmMKu UHGOPpMaAyUY U YnpasieHus» e 4 ¥
PITJ[ F1.B.J]B.01.01 «Mooenu u memoosi UCKYCCMBEHHO20 UHMEILIEKMA» V3n_

1. Oxapakrepu3yiiTe 0COOCHHOCTH MHOT'OCIIOIHOTO IEePCENTPOHA.

2. OnumuTe CTPYKTYpy ¥ GYHKIIUHA HEHPOMOIIOO0IHOTO HEHPOHA MHOT'OCIIOMHOTO TIEPCENTPOHA.

3. Onummre anropuT™M OOpPaTHOTO PACHPOCTPAHEHHS OIIMOOK JUIsi OOYYEHHS MHOTOCIIOHHOTO
MepCenTPOHA.

4. ITpuBeuTe KIaccu(HUKAUIO HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

OLieHOYHBIE CPEACTBA IS MPOMEXKYTOUHOM aTTECTAIIUU:

IIpuMepsI BONPOCOB K 3K3aMeHY 10 JUCIHHUIIMHE:

OO6nmacTi MpUMEHEHUS KCKYCCTBEHHBIX HEHPOHHBIX CETCH.

buonornueckuit HelipoH. CTpyKTypa U CBOMCTBAa HCKYCCTBEHHOI'O HEMpPOHA.

Pa3HOBUAHOCTH UCKYCCTBEHHBIX HEUPOHOB.

Kiaccudukanms HCKyCCTBEHHBIX HEMPOHHBIX CETEH M MX CBOMCTBA.

Teopema KonmmoropoBa—ApHomba.

Pabora Xext-Hunbcena. CrenctBust u3 TeopeMbl KonmoropoBa—ApHoibaa—XexT-HunbceHa
[TocTanoBKa ¥ BO3MOXKHBIC TTYTH PELICHUS 33/1a4d 00y4YEHUsI UCKYCCTBEHHBIX HEUPOHHBIX Ce-

NoakownE

TeH.

©o

OOyueHnue ¢ yuuTeneM, alrfOPUTM 00OPaTHOTO PACIPOCTPAHEHUS OLIHOKH.

9. O6yuenue 0e3 yuuTens.

10. Hacrpoiika uncia HEHPOHOB B CKPBITHIX CIIOSX MHOTOCJIOWHBIX HEHPOHHBIX CETEH B MpoIecce
o0y4yeHus. AJITOpUTMBI coKpaleHusi. KOHCTpYKTHUBHBIE alIrOPUTMBI.

11. IlepcentpoH.

12. MHOroc/I0iHBI} EPCEeNTPOH.

13. HeiipoHHbIE CeTH pagradbHBIX 0a3UCHBIX (QYHKINH.

14. BeposTHOCTHass HEHPOHHAS CETh.

15. O6o0uieHHO-perpeccuoHHast HEWPOHHAs CETh.

16. Heiiponnsie cetu KoxoHeHa.

17. HeitpoHHBIE CETH BCTPEUHOTO PACIIPOCTPAHEHHUS.

18. Heiiponnsie cetu Xondunna.

19. HeiiponHbie cetn X3MMHHTA.

20. JlByHampaBiieHHas acCCOLIMAaTHUBHASI AMSTh.

21. KackaaHple HCKYCCTBEHHBIC HEHPOHHBIE CETH.

22. Cetu aJJaliTUBHOM Pe30HAHCHOI TEOpHUH.

23. KOTHUTpPOH U HEOKOTHUTPOH.

24. TlpencraBneHue 3a7audl B HEHPOCETEBOM JIOTHUECKOM Oasuce.

25. Tlpumenenne MHC mist MomenupoBaHUsI CTAaTHICCKUX OOBEKTOB, KIACCHU(UKAIINH, AMIPOK-
cUMaIuu QyHKIUH.

26. IMpumenenne MHC nns xmacTepu3aiiuy, BpDeMEHHBIX PSIOB, JIMHEHHBIX UHAMHYECKUX 00b-
€KTOB.

27. OOmue cBeIeHHsI O COBPEMEHHBIX IIPOTPAMMHBIX CPEICTBAX M CUCTEMax MOJCIHPOBAHUS HC-
KYCCTBEHHBIX HEMPOHHBIX ceTeil. XapaKTEPUCTUKH COBPEMEHHBIX ITPOIPaMMHBIX CPEJICTB U CUCTEM MO-
JENMPOBAHUS HCKYCCTBEHHBIX HEUPOHHBIX CETEH.

B ¢unmane ucnonb3yercs cucrteMa ¢ TPaaWIIMOHHOM MIKAJIOW OIEHOK — "oTimuHo", "Xopomo",
"yIOBIETBOPUTENHHO", "HEYNOBIETBOPUTENLHO", "3auTeHO", "HEe 3auTeHo" (manee - MATUOANITBHAS CH-
cTema).

dopma MpOMEKYTOUHON aTTECTALMH 110 HACTOSIIEH TUCIUILINHE — IK3aMeH.

[TpumeHsieMble KPUTEPUU OLIEHUBAHUS MO TUCIHUIUIMHAM (B COOTBETCTBHH C WHCTPYKTHBHBIM
nuceMoM HITY MDU ot 14 mast 2012 roma Ne 1-23):
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Onenka Kpurepun onieHKH pe3ynbTaToB
10 IUCLIH- o0OyueHus O TUCIUILINHE
IUIMHE
«oTnuyHO»/ | BoicTaBisiercs oOyuaroniemycs, 0OHapy>KUBIIEMY BCECTOPOHHEE, CUCTEMAaTUYECKOE U
«3a4TEHO ri1y0OKOe 3HaHHe MaTepUalIOB M3YYEHHOM TUCIUIUIMHBI, yMEHUE CBOOOIHO BBHIIOIHSITD
(oTnmuHO)»/ | 3amaHUs, IPEIyCMOTPEHHBIE MPOrpaMMON, YCBOUBILNWN OCHOBHYIO W 3HAKOMBIN C J0-
«3a4TEHO» IIOJIHUTEJILHON JINTEPATYpOli, pEKOMEH0BAaHHOM paboyeil nmporpaMMoin AUCLMIIIUHBL
MPOSIBUBILIEMY TBOPYECKUE CIIOCOOHOCTU B MOHWMAHUU, U3JI0KEHUU U HUCIIOJIb30BAHUH
MaTepHaJOB W3YYEHHOW AMCUUIUIMHBI, OE3yNpedyHO OTBETHUBIIEMY HE TOJBKO Ha BO-
pockl Omiera, HO U Ha JIOTMOJHUTENIbHBIE BOINPOCHI B paMKax pabodeil MmporpamMmbl
JUCLUIUINHBL, PAaBUIBHO BBIIIOJIHUBIIEMY IIPAKTHUECKOE 3a1aHue. OLeHKa 10 Juciu-
IUTMHE BBICTABIIAIOTCS 00YyYaroIIeMycsi C y4ETOM pe3yabTaTOB TEKYIIET0 KOHTPOJIS.
Kommnerennuu, 3aKkperyi€HHble 3a TUCIHHUILTMHON, COPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBIID.
«XopouIoy»/ BericTaBisiercs oOyudaromemMycsi, 0OHapyKUBILIEMY ITOJIHOE 3HAHHE MaTepuasa U3y4yeH-
«3a4TEHO HOM TUCUUIUIMHBI, YCIICIIHO BBINOJHAOIIEMY NIPEIyCMOTPEHHBIE 3a/1aHHsI, YCBOUBIIE-
(xopor1o)»/ My OCHOBHYIO JIUTEPATYpPY, PEKOMEHJOBAHHYIO padouell MpOorpaMMoOil JAUCLHUILINHBL
«3a4TEHO» MOKa3aBUIEMY CUCTEMATUYECKUN XapakTep 3HAHUM MO JUCUUILUIMHE, OTBETHBIIEMY Ha
BCE BOIPOCHI OWIIeTa, MPABWIBHO BBIMOJHHUBINUI MPAaKTUYECKOE 33/JaHUE, HO JOIIY-
CTHUBIIHIA NIPU 3TOM HENMPUHLUIHUATbHBIE OMOKH. OIeHKA M0 JUCIHUILTUHE BBHICTABIIS-
I0TCs 00yyarolemMycs ¢ yu€ToM pe3yJIbTaTOB TEKYILIEro KOHTPOJIS.
Komnerenmuu, 3akperui€éHHble 3a IUCHUIUIMHON, cOPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBII.
«ynoBneTBo- | BoicTaBmsiercs oOydaromieMmycs, 0OHapy>KUBIIEMY 3HaHHE MaTepuaia NU3y4eHHOU Jauc-
pUTETBHOY/ IUTTUHBI B 00beMe, HEOOXOIMMOM JIsl JaJIbHEHIIeH y4eObl U MPeacTosIe padoTh
«3a4TEHO 1o mpogeccui, CIpaBiIAIONIEMYCsl C BBIIIOJHEHUEM 33JJaHUN, 3HAKOMOMY C OCHOBHOM
(ynoBneTBo- | IMTEpaTypoOi, pEKOMEH/I0BAaHHOW paboueil mporpaMMoi IUCHHUIIINHBL; TOMYCTUBIIEMY
PUTENBHO)»/ | MOTPEIIHOCTh B OTBETE€ HA TEOPETHUECKHUE BOMPOCHI W/WUJM MPHU BHIMOIHEHUU MPAKTHU-
«3a4TEHO» YEeCKUX 3aJaHMi, HO oOJiajaronieMy HEOOXOJWMBIMH 3HAHUSMHU JUIS UX YCTpaHEHHUS
MOJI PYKOBOJCTBOM TIperojaaBarensi, TU00 HEMPaBUIBLHO BBHIMOJHHUBIIEMY MpaKTHYe-
CKO€ 3aJlaHKe, HO 110 YKa3aHUIO MpernoaaBaTesis BIIOIHUBIIEMY APYTHUe MPaKTHUYECKHE
3a/IaHMs U3 TOTO K€ pasjiena AUCIUIUIMHBL..
Komnerenuuu, 3akperi€HHble 3a TUCHUIUIMHOMN, c(hOpMHUpOBaHBI HA YPOBHE — «IIOPO-
TOBBINY.
«HeyznoBne- | BoicTaBisierca oOydaromemMycsi, 0OHapyKUBILIEMY CEpPbE3HbIE MPOOENbI B 3HAHUSIX OC-
TBOPUTEINb- HOBHOTO Marepuaja HW3YyYEeHHON JUCUUIUIMHBI, JIONYCTHBIIEMY MPUHIIMIHAIbHBIC
HOY/ He 3a- OIIMOKY B BBIIIOJIHEHUH 33/IaHUM, HE OTBETHUBILIEMY Ha BCE BOIPOCHI OHIieTa U JOMOJI-
YTEHO HUTEJIbHBIE BOMPOCHI M HEMPABUIILHO BBITIOIHUBIIEMY MPAKTUYECKOE 3a/laHue (Herpa-
BUJIHOE BBIMIOJIHEHUE TOJIbKO TMPAKTUYECKOTo 3aJaHMsl HE SIBISETCS OJHO3HAYHOMU
MPUYMHON JIJIs1 BEICTABIICHUS OIICHKHU «HEYIOBJIETBOPUTENHbHOY). Kak mpaBuiio, oreHka
«HEYJOBJIETBOPUTEIILHO CTABUTCS CTYAEHTaM, KOTOPbIE HE MOTYT MPOJIOJKUTH 00yue-
HHUE 10 00pa3oBaTeIbHOM Mporpamme 6e3 JOMOTHUTENbHBIX 3aHITUH 110 COOTBETCTBY-
foleit nucuuruinae. OLeHKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00yJaroleMycs ¢ y4éToM
pE3yJIBTaTOB TEKYLIETO KOHTPOJIS.
KomnereHnyu Ha ypoBHE «IIOPOTOBBINY, 3aKpEIUIEHHbIE 32 JUCIUILIMHON, HE cHOopMHU-
pPOBaHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4eOHoe 1 yueOHO-1a00paTOpPHOE 000Py10BaHHE

Y4yeOHast ayaAuTOpHsl )i MPOBEACHUS 3aHATUH CEMUHAPCKOTO THIA, TPYIIOBBIX U HHIWBUYab-
HBIX KOHCYJIBTAIIMH, TEKYIETO KOHTPOJIS U MPOMEKYTOYHOH aTTecTallii, OCHAIICHHAS:

- CICNHUATU3UPOBAHHON MEOEINbl0; JOCKOH ayIUTOPHOM; AEMOHCTPAIMOHHBIM O0OPYJOBAHHEM:
MePCOHAIBHBIM KOMITHIOTEPOM (HOYTOYKOM); IEPECHOCHBIM (CTAIlMOHAPHBIM) TTPOSKTOPOM

YueOHas aynmuTopusi sl 1TaOOpaTOPHBIX padOT, BHITOIHIEMBIX B KOMIIBIOTEPHOM KJlacce, OCHa-
IIICHHAS

- CHCIHUATM3UPOBAHHON MeOeNbI0; TOCKOH ayIUTOPHOMN; MEPCOHAIBHBIMUA KOMITBIOTEPAMU C TIOJI-
kimoueHueM k cetu "MaTepHeT" u noctynom B DUOC dunmana.

Jiis caMoCTOATENbHOM padOThl 0OYYAIOUIMXCS O AMCHUIUIMHE HCIIOJB3YETCS TMOMEUICHHEe IS
CaMOCTOSITENTLHOM paboThl 00YYAIOIINXCS, OCHAIIEHHOE:

- CHCIHAIM3UPOBAHHONW MEOENbI0; JIOCKOW ayIUTOPHOU; MEePCOHATBHBIM KOMITBIOTEPAMHU C TIOJI-
kimtoueHueM k cetu "MuatepHet" u noctynom B UOC dunuana.

IIporpammuoe odecnevyenue

[Tpu nmpoBeneHnH JTaAOOPATOPHBIX Pa0OT MPEyCMATPUBACTCS HCIIOJIB30BAHHUE TTEPCOHATBHBIX
KOMITBIOTEPOB, OCHAIIICHHBIX HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3HOHHOTO IMPOTrPAMMHOI0 00CCIICUCHHUS
OC, TeKCTOBBIN PEAAKTOP, MATEMATUUECKHUE TTAKETHI.
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8. OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA JJISA JINIY
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbSA U UHBAJINIOB

B xone peanuzanuy JUCHMIUIMHBI UCIIOJIB3YIOTCS CIENYIOLIUE ONOJHUTENIBHBIE METOABI 00yUe-
HUS, TEKYLLEro KOHTPOJIs YCIIEBAEMOCTH M NMPOMEXKYTOYHOH aTTecTaluy 00y4aroluxcs B 3aBUCUMOCTH
OT UX UHJIUBUYaJIbHBIX OCOOEHHOCTEMN:

JJIS CJIeTIBIX M CJIA00BHASIIIMX:

- IeKIUH 0(hOPMIISIFOTCS B BUJIE DJIEKTPOHHOTO JOKYMEHTA, TOCTYITHOTO C IIOMOIIbIO0 KOMIIBIOTEPA
CO CIELUAIN3UPOBAHHBIM IIPOrPAMMHBIM 00ECIIEUEHUEM;

- IUCbMEHHBIE 3aJ]aHUs BBIIOJIHAIOTCS HA KOMIIBIOTEPE CO CHELMATU3UPOBAHHBIM IIPOTrPaAMMHBIM
obecreyeHrneM, Uik MOTyT ObITh 3aMEHEHBl YCTHBIM OTBETOM;

- o0ecrnieunBaeTCsl MHIUBUIYAIbHOE paBHOMEPHOE ocBenieHue He menee 300 Jrokc;

- JUIsl BBIIIOJIHEHHUS 3aJJaHUs IIPU HEOOXOJMMOCTH MIPEJOCTABIISETCS YBEIMUMBALIOIIEE YCTPOHCTBO;
BO3MOKHO TaKe UCII0JIb30BaHHE COOCTBEHHBIX YBEIMYUBAIOUINX YCTPONUCTB;

- IUCbMEHHBIE 3aJJaHNs O(POPMIISIOTCS YBETMUEHHBIM HIPUPTOM;

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

AJIS TIIYXHX U ¢J1200C/IbIIIALINX:

- JIEKIIMU O(POPMIISIOTCS B BUJIE FIEKTPOHHOTO JJOKYMEHTA;

- MUCHbMEHHBIC 3aJIaHUS BBITIOJIHAIOTCS HA KOMITBIOTEPE B MUCHbMEHHOM (hopme;

- 9K3aMeH U 3a4€T MMPOBOJAATCS B MUCHbMEHHOM (hopMe Ha KOMIIBIOTEPE; BOSMOXKHO IIPOBEACHUE B
(dbopMe TecTHpOBaHMUS.

JJIS1 JIML ¢ HAPYLIEHUSIMH ONIOPHO-ABUIaTeIbHOI0 annapara:

- JIeKIMHU 0(OPMIISIOTCS B BUJIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIIbI0 KOMIIBIOTEPA
CO CNELUAIN3UPOBAHHBIM POTrPAMMHBIM 00ECTIEYEHHEM;

- IUCbMEHHBIE 3aJJaHUS BBIOJIHAIOTCS HAa KOMIIBIOTEPE CO CHELHATU3UPOBAHHBIM MPOTPaAMMHBIM
obOecrnieucHUEM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOM (hopMe WIM BBINOJHSIOTCS B MMCbMEHHON (Qopme Ha
KOMIIBIOTEPE;

- UCIIOJIB3YETCs crennanbHas yuebHas ayautopus i aun ¢ JIOB3 — ayn. 106 rimaBHoro yue6Ho-
ro kopmyca 1o aapecy 214013, r. CMoyieHCK, DHepreTH4YecKuil p-1, 1.1, 371aHre SHePreTHUYEeCKOro MH-
cTuTyTa (OCHOBHOM KOPITYC).

[Tpu HE0OXOIMMOCTH MPEeyCMaTPUBAETCS YBEIMUEHUE BPEMEHH IS ITOJITOTOBKH OTBETA.

[Tponienypa mpoBeAeHUsT MPOMEXYTOYHOH arTecTauuu Uiss OOy4aroLIUXCs YCTaHaBIMBAETCS C
y4€TOM UX WHIUBUAYAIbHBIX MCUXOPHU3NYECKUX ocoOeHHocTel. IIpomexkyTouHas arrecTanusi MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipy npoBeaeHMM MpOLEAYpPHl OLIEHHWBAHUS pE3yJAbTaTOB OOY4YEHHUS IperycMaTpUBaeTCs
UCMOJIb30BaHHE TEXHUUYECKUX CPEICTB, HEOOXOJUMBIX B CBA3M C HMHAMBHUIYAIbHBIMU OCOOEHHOCTSMHU
oOyJarommxcsi. ITU CpelCcTBa MOTYT OBbITh MpPENOCTaBIIEHbl (UINAIOM, WJIM MOTYT HCIOJb30BaThCs
COOCTBEHHBIE TEXHUUYECKUE CPEICTBA.

[TpoBenenue mpouenypbl OLEHUBAHUS PE3YJIbTaTOB OOyUEHHUS JIOMYCKAETCs C HMCIOIb30BaAaHUEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

Ob6ecnieunBaeTcs A0CTYNl K HHGPOPMALMOHHBIM U 0udauorpaguyeckum pecypcam B cetu UH-
TepHeT JUIs KaxKJ0ro odyuatomierocs B popMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 370POBbS U BOC-
NpUATHS UHDOpPMALIUHU:

AJIS1 CJIeNBbIX M CJ1a00BHASIIIUX !

- B [Ie4aTHOM (hopMe YBETMUEHHBIM IIPUPTOM;

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;
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- B hopme aynuodaiina.

A TJIYXHX U CJIa00CTbIIIAIIHX:

- B Ie4aTHOH opMme;

- B (hopMe IIEKTPOHHOTO TIOKYMEHTA.

AJIs1 00yYAIOUIMXCS ¢ HAPYLIEHUSIMU ONIOPHO-/IBUTaTeJILHOTO annapara:
- B me4aTHo# opme;

- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;

- B popme ayauodaiina.
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