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1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJIbTAThl 00y4eHUs 110 AUCHUIITHHE

K ocHOBHBIM 11€715IM OCBOCHUS AUCHUIUIMHBI «HTEIIEKTyanbHbIE CUCTEMbI YIIPABICHUS
CJIEIyeT OTHECTH:

— ¢opMUpOBaHUE Y CTYIEHTOB 3HAHUI OOIIMX MPUHIUIIOB, METOIOB U aJITOPUTMOB,
MIPUMEHSIEMbIX B CHCTEMaX YIpaBIeHUS, UCTIONb3YIOMUX UCKYyCcCTBeHHbIN nHTeuiekT (UN);
— MOJTOTOBKY CTY/ICHTOB K JICITEILHOCTH B COOTBETCTBUH C KBATU(DHUKAITMOHHOM
XapakTepUCTUKOM MarucTpa 1o HalpaBJICHHUIO.

3ajaun JUCUUIIIIUHBIL:

- O3HaKOMJIEHHE C KPATKOM MCTOpUEN BO3ZHUKHOBeHHUs U pa3Butus UU;- o3HakomieHue ¢
OCHOBHBIMH HUJIESIMH, KOHLICTILIUSIMU, TCHACHIIUSIMU Pa3BUTHUS, TOHATUSIMU, TEOPEMAMU, MOJACIIAMH U
QIrOpUTMaMH, OTHOCSIIMMUCS K ucnojib3oBaHuio MW B TeXHMUYECKHX CHCTEMax;- H3YyUYCHUE
TEOPETHYECKUX OCHOB M MaTEMaTUYECKOI'0 ONMCAHUS UHTEJUIEKTYAJIbHBIX CUCTEM M MX 3JIEMEHTOB;-
M3y4eHUEe UCKYCCTBEHHBIX HelpoHHBIX cerel (MHC);- n3yueHne HeYeTKUX MHOXECTB M HEUETKOM
JIOTUKH; - U3YYCHUE CTPYKTYPHI, XapaKTEPUCTUK M (DYHKIMOHAIBHBIX BO3MOXXHOCTEH MOy
NeuralNetworksToolbox mporpamMuoro nakera MatLab mis MogenupoBaHusi HEHPOHHBIX CEeTeH; -
U3YYEHHUE  CTPYKTYPbl, XapaKTePUCTHK U  (PYHKIMOHAIBHBIX  BO3MOXKHOCTEH  MOMYIS
FuzzyLogicToolbox nporpammuoro nakera MatLab ans monenupoBanus Heuetkux CV..

O6yquI/Ie 10 JUCHUITIJIMHE «CxeMOTeXHUKA SJICKTPOHHBIX CUCTEM YIIPABJICHU A HAIIPABJICHO
Ha (bOpMI/IpOBaHI/Ie y o6yqa}0mnxc;l CJICAYIOMUX KOMITICTCHIIUM:

Koa m HauMeHOBaHHe KOMIIETEHIIMH NHaukaTopbl 10CTHKEHUST
KOMIIETeHIIMH
OIIK-8. Cmnocoben BwiOupats Meroasl u | MOIIK-8.1. 3Haer OCHOBHBIC TIOHSITHS,
paspabaTbIBaTh CHCTEMBI YIPABJICHUS | HANpaBIEHUs Pa3BUTUSI, IPUHIMUIIBI CO3/IaHUS
CIIOKHBIMU TEXHHYECKMMHU oOObeKkTamMu U | cuctem WM, ux  pa3HOBUIHOCTEH U
TEXHOJIOIMYECKUMHU MTPOIIECCaMU KJIacCu(PUKalMKM, TMPUHIUIBI TOCTPOCHHUS U
CIocoObl IIPUMEHEHUS 2C,

(dhopMaIM30BaHHBIX CHUCTEM, CEMHUOTHYECKUX
cucreM, HMHC, He4yeTKMX CHCTEM I
VIOpaBlIeHUS  TEXHUYECKUMH  OOBEKTaMH;
CYIIECTBYIOIIME METOAbI M anroputmbl MU,
MIPUMEHSAEMBIEC B TEXHUYECKUX CUCTEMAX;
NOIIK-8.2. VYmeer BbmIOMpaTh METOABI U
pa3pabaTheiBaTh ajarOpUTMBI PEIICHUS 3a]ad
yopasieHuss ¢ npumeHenuem MWK B
TEXHHYSCKHX CHCTEMax; MPOU3BOIUTH
pacyeTbl U NPOEKTUPOBAHHUE  OTAEIBHBIX
OJIOKOB M YCTPONCTB MHTEIUIEKTYalbHbIX CY
Ul pelleHus  3aJad  yOpaBJi€HUs B
TEXHHUYSCKNX CHCTEMaX,

HNOIIK-8.3. Bnaneer HaBBIKAMU o
MPAKTUYECKOMY NPUMEHEHUIO METOJO0B U
anroputmMoB MMM s pemrenuss  3amad
YIPABJICHUS! B TEXHUYECKUX CUCTEMAX;

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrPaMMbl

Jucuumnmna «VHTeUIeKTyalbHble CHCTEMBl YNPaBJIEHUS» OTHOCUTCS K JUCHUIUIMHAM
o0s3arenpHOM yacTu (bioka 1) ocHOBHOM 00pa3oBaTenbHOM MpOrpaMMbl MaruCTPaTyphbl; H3y4aeTcs
BO 3 cemecTpe.

JucnuninHa 6a3upyercs Ha CIEeIyIOINX, MPONIEHHBIX AUCIUIUIMHAX:



- «Maremarnueckoe MOICIINPOBAHUC 00BEKTOB M CUCTEM YIIPaBJICHUA»,

3. CTpyKTypa U cojep:KaHue QU CUUIIINHBI

OO011ast TPYI0EMKOCTh JUCIUILTHHBI cocTaBisieT 4 3aueTHbix(e) enununii(bl) (144 yaca).

3.1  Buabl yueOHO# padoThI H TPYA0EMKOCTH

3.1.1. Ounas popma oOydeHUs

Ne . KoaunuecTtBO CemecTpbl
Buj yueOHoi1 padoThI
n/n 4acoB 3 cemecTp
1 AyAUTOpPHBIE 3aHATHS o4
B tom uncie:
1.1 | Jlekuun 18
1.2 | CemuHapckue/mpakTUYECKUE 3aHATHUS 18
1.3 | JIaGopaTopHbIe 3aHATHS 18
2 CamocrosiTesibHas padoTa 90
B ToM uucne:
2.1 | IloaroroBka m 3aniuTa JabOPaTOPHBIX paboOT 10
2.2 | CaMOCTOSITENIbHOE U3YyUCHHE 80
3 IIpome:xyTOUHAsI aTTEeCTALUSA
3advet/nud.3auer/3K3aMeH 3K3aMEH
Hroro

3.2 TemaTnyeckuii MJIaH U3y4YeHHs TUCHUTITIHHBI
(mo ¢popmam oOyyeHus)
3.2.1. Ounas dpopma oOydeHUs

TpyroeMkocTh, 4ac
AynutopHasi padora E
3 |8 [34]3
Ne Pazjennl/TeMbl o < S E .| 55| 88
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n/n AUCHMILTHHBI 8 = a2 E| o E 2] 83
= 5 |EEE| 8| E2| 5.
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1. | BBeneune 2 6
2. | HelipokuOepHeTrnka n KHOEpHETHKA 2 8
«UIEPHOTO SIHKA»
3. | UckyccTBeHHBIE HEHPOHHBIE CETH 2 8
(MHC)
4. | IlepcenTpoHsl 2 8
5. | HeueTkue MHOXKECTBA K HEYETKAS 2 8 8 20
JIOTHKA
6. | Jlormueckue cucTeMbl 2 10 10 20
7. | Monenu npeacTaBieHUs 3HAHUI 2 8




8. ‘ OKCHEpPTHBIE CUCTEMBI 4 12

Hroro | 144 18 18 18 90

3.3 CoaepxaHue TUCHUNIHHBI

BBeaenue

Kparkas uctopust. nes co3nanusi HICKyCCTBEHHOTO TTOJOOUS YEJIOBEKa JUIS PEILICHHS
CJIOKHBIX 33124 ¥ MOJCIIMPOBAHUS YeoBeueckoro pazyma. Padotsr P.JIymmus, I'.JIeli6HuA,
P.[lexapra, H.Bunepa. O TepMuHe «MCKyCCTBEHHBIN HUHTEIIEKT». [Ipenmer, 3anauu u coaepxaHue
JUCUUILINHEL. OCHOBHBIE IIOJIOKEHUS, IOHATHUS U OIIPEIEIICHHUS.

Heiipokn0epHeTuka U KHOepHETHKA «4ePHOI0 SIIHKA»

IIporpamMHoO-anapaTHOE MOJAEIMPOBAHUE CTPYKTYP, MIOAOOHBIX CTPYKTYpE MO3Ta.
HckyccTBennsiit HelipoH. [lepcentpon @.Po3zenbnarra n Y.Mak-Kamnoka. [Toucku anroputmMon
pELICHHs MHTEJUIEKTYalIbHBIX 3a/1a4 Ha CYLECTBYIOLINX MOJEIAX KOMIbIOTEPOB. PaboThI
Jlx.Makkaptu (aBTOpa 1epBOro si3pika nporpammupoBanus 1 3agad UM — JIMCIIa) u
M.MuHcku (aBTopa ujaeu gpeiima u GpeiiMoBOM MOICIH MPEACTABICHUS 3SHAHMH ).
KubGepuernueckue monenu u nmoaxoasl. OCHOBHbBIE HanpaBieHus pa3sutus .

HUckyccrBennbie HeliponHble cetu (MHC)

UckyccrBennsiii Helipon 1 MHC. CuHancel 1 CMHAIICUYECKUE CBSI3U. YPOBHU CIIOKHOCTH
Helpocereil. 3anauu, pemaemele ¢ nomousto MHC. IIpenmymiectBa HeilpoHHbIx ceTell. HenoctaTku
Helipoceteil. DyHkuus axkTuBaMu. Buapl (yHKOUN akTUBaUMU: €IMHUYHASL CTyIeH4Yaras,
JoructTuyeckas, rurnepOoaudeckuil TanreHc. CBOMCTBa CUTMOUJANIbHBIX GYHKIMN akTUBAMK. Buibl
HNHC. OpHocnoliHple HeEHpoHHBIE ceTH. MHorociaolHble HeHpoHHble ceTH. CeTru mpsAMOro
pactipoctpaHeHus. Cetu ¢ oOpaTtHbiMH cBs3siMu. OOyuyeHue HelpoHHOM cetu. OOywaromas u
TectoBas BbIOOpkH. O0ydeHue ¢ yantenem. OOyuenue 6e3 yuurenst. AITOpUT™M 00ydeHHs IO METOLY
00paTHOrO PACIPOCTPAHEHUSI OLIHMOKH.

IlepcenTpoHbl

[lepcentpon kak mnpocreiimmii Bug MWMHC. CeHcopbl, accolMaTUBHBIE 3JIEMEHTHI,
pearupyomue 31emMenTsl. Knaccudukanus nepcentpoHoB. IlepcenTpoH ¢ 0MHUM CKPBITBIM CIIOEM
(aneMeHTapHBIN epcenTpoH). OAHOCIOMHBIN nepcenTpoH. CpaBHEHNE OHOCIOWHOTO IIEpCeNnTPOHa
U HCKYCCTBEHHOro HeipoHa. MHorocnoiHbii nepcentpoH mno PoszenOnarty. MHorocnoiHbIi
nepcenTpoH no Pymensxapry. 3ajgaum, pemiaeMble MEpPCENTPOHOM. 3adayd  KJIACCH(PHKAIMH.
Teopemsl Po3zenOmnarra. JInnelinas pa3neauMOCTb.

HedeTkne MHOKecTBa M HeYeTKasl JIOTHKA

Knacc omnucanuii, oOnepupyromMX KauyeCTBEHHBIMH XapaKTEPUCTUKAMU  OOBEKTOB.
BepbanbHble xapakTepucTUKH cBOMCTB. JInHrBucTHUecKas nepemenHas (JII1). Heuerkue MHoecTBa
(HM), onpenenstomue 3aauenus JII1. bazopast mkana u GyHKIUs MpUHAUIEKHOCTH. POpMHUpPOBaHUE
HM. Onenxa HM ycpennenHsiM skcriepToM. Onepanuu ¢ HEYETKUMHU MHOXecTBamu. Heuerkas
anreOpa M HeueTkas Jioruka. Msrkue BbluncieHus. Kantudukartopsl. Knaccuueckuit Momyinb
HEYeTKOoro ympasiieHus. Meton HedeTkoro ympasieHus Takaru-Cyreno. IloctpoeHne HedeTKux
IIPABUIL

Jlornueckue cucremMbl

AKcuoMaTn4eckuil MeToA B Joruke. IlepBuuHbie TEPMHUHBI, AKCUOMBI, TEOPEMBI.
dopmann30BaHHbIE cUCTeMBl. MeTanornyeckue TpeOoBaHUs HEMTPOTUBOPEUNBOCTH,
HE3aBUCUMOCTH U MOJHOTHL. [[ppMeHeHne akcCMOMaTUIeCKOro METO1a K CUCTEME JIOTUKHU
BbICKa3biBaHui f.JIykaceBuya.

Mogaesm npeacraBjieHUusl SHAHUH

Onpenenenve NaHHBIX. OJTanbl TpaHchopMaluu JaHHBIX Npu oOpabotke. Ompenenenue
3HaHu#. Otamnel TpaHchopMmaluu 3HaHUN. Pasnuune MeXay MOHATUSAMHU «IaHHBIE» M «3HAHUS.
I'enepanus u uaTEpHpETaUs 3HAaHUNA. IHTEHCHOHAIBI U SKCTEHCHOHANIBI TOHATHM. [[OBEpXHOCTHBIE




U ryOuHHBIe 3HaHus. [IponenypHble U AekinapaTUBHBIE 3HaHUA. MoJenu nmpencTaBieHHs] 3HAHUM:
MPOIYKIIMOHHBIE MOJIETIN; CEMaHTUYECKUE ceTh; (ppeiimbl; popManbHbIE TOTUHIECKHE MOICIH.

JKCNEepPpTHbIE CHCTEMBI

Omnpenenenne u oOmactu mnpuMeHeHus HKkcnepTHbIX cuctem (OC). Crpykrypa
tepmunosiorust DC. baza 3nannii (b3) OC. [Toacucrema o0bsicHeHu. IHTEIEKTyaIbHBINA PEIAKTOP.
Marmumna BeiBoia. O6ume xapakrepuctuku n3BectHbx DC. Kimaccudukamms IC. 3agaun, permaembie
¢ nomoisio IC (c mpuMepamu): JUArHOCTHKA, MOHUTOPHHT, IPOEKTHUPOBAHKE, IPOTHO3UPOBAHUE,
IUTAaHUpOBaHKWe, oOOyueHue, yIpaBlieHUE, TMOANEpKKA MpuHATHS pemieHuid, CraTuueckue,
KBazuIUHaMH4Ueckue u nuHamudeckue IC. ABToHOMHBIE U THOpuaHBIe DC. DTamnsl pazpadotku IC

3.4 TemaTnka cCeMHHAPCKUX/MPAKTHYECKHUX H JTa00PATOPHBIX 3aHATHH
3.4.1. CeMuHapcKue/IpaKTUYECKHUE 3aHATHS
No Kou-
u/n HaumenoBanue OcHamenue BO
4acoB

1 | Jlaboparopnas pabota Nel 3amuTa oT4era mo 1abopaTopHoi
«O3HaKOMIICHHE C TTAKETOM pabote
NeuralNetworksToolbox u ero 2
rpadudeckuM HHTEpQEicoM B
nporpamMmmHoi cpene MatLaby

2 | JJaboparopnas pabota No2 «Coznanue 3amura oT4era 1o jgadbopaTopHoOi
MOJIeTIM HEMPOHHOM CeTH ¢ MoMoIIbio M- | paboTte 2
¢aiina B mporpamMmMHol cpene MatLaby

3 | JJabopaTtopnas pabora Ne3 «Co3nanue 3amuTa oT4era o 1aboparopHoi
MOJIeJIM HEMPOHHOM CeTH pacro3HaBaHusi | pabore 2
OYKB JJATUHCKOTO asihaBUTa»

4 | JJabopartopHas pabora Ned «Co3mnanue 3amura oT4era 1o jgadbopaTopHoOi
paauanbHOM 0a3UCHOM CeTH IS pabore 2
anmpOKCUMaNUU (DYHKITHIN

5 | JJaGopaTtopHas pabora Ne5 «Co3nanue 3amuTa oT4era mo 1abopaTtopHoi
YIPOIIEHHON CUCTEMBI YIIPABIICHUS pabote 9
POOGOTOM C MCIIOJIb30BAaHUEM
HEUPOKOHTPOJIIIEPAY»

6 | JIaGoparopHas pabota Ne6 «[loctpoenue | 3amura oTdeTa 1o JadbopaTOpHOI
¢byHKIMi npuHaanexHocTy B MatLab ¢ pabote 9
WCIIOJIb30BAaHUEM MOJYJIS
FuzzyLogicToolbox»

7 | JlaboparopHas pabota Ne7 3amuTa oT4era mo 1abopaTropHoit
«MoaenupoBaHue HEUETKOW CHCTEMBI pabote 4
cpeactBamu FuzzyLogicToolbox»

8 | JJaboparopnas pabota Ne§ 3amuTa oT4era mo 1abopaTropHoit
«[IporpammupoBaHe HEUYETKOMN cUCcTEMBI | paboTe 5
B cpene MatLab ¢ ucnonp3oBanuem
BCTPOCHHBIX (DYHKITHIN

Hroro 18




3.4.2. JIaGopaTopHbIe 3aHATUS

Ko.1-
HauMenoBanue OcHaenue BO
JacoB

Ne
n/n

1 | Jlaboparopnas pabota Nel IIporpammusiii komiuieke MatLab
«O3HaKOMIJIEHHUE C ITAKETOM
NeuralNetworksToolbox u ero 2
rpadudeckuM HHTEpQeiicom B
nporpammHoi cpene MatLaby
2 | JJaboparopnas pabota No2 «Coznanue [Tporpammusiii komiuieke MatLab
MOJIEJIM HEUPOHHOM CETH C MOMOIIbI0 M- 2
¢aiina B mporpamMmmuoii cpeae MatLaby
3 | JJabopaTtopHas pabora Ne3 «Co3nanue ITporpammusiii komiuieke MatLab
MOJEJIA HEUPOHHOM CETH PacliO3HABAHUS 2
OYKB JJAaTUHCKOTO ani(haBUTa»
4 | JJabopatopHas pabora Ned «Co3nanue ITporpammuslii komiuteke MatLab
paauanbHOM 0a3UCHOM CeTH IS 2
anmnpoKcUMauu QyHKITHI)
5 | JJaboparopnas padota Ne5 «Coznanue [Tporpammusiii komruieke MatLab
YIPOILLIEHHON CUCTEMBI YIIPABICHUS
poOOTOM C HCIIOTB30BAaHUEM
HEHPOKOHTPOJIIEpa»

6 | Jlaboparophas padota Ne6 «Iloctpoenue | [Iporpammusiii komruieke MatlLab
dbyHkuil npuHaanexHocty B MatLab ¢
WCTIOJIb30BAHUEM MOJTYJIS
FuzzylLogicToolbox»

7 | JJaboparopnast padota Ne7 [Tporpammusiii komruieke MatLab
«MopenupoBaHue HEUETKON CHCTEMBbI 2
cpenctBamu FuzzyLogicToolbox»
8 | JIaboparopHas paboTa Ne8 [Tporpammusrii komiieke MatLab
«[IporpaMmupoBaHNE HEYECTKON CHCTEMBI
B cpene MatLab c ucnonp3zoBanuem
BCTPOCHHBIX (DYHKITHI)

Hroro 18

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX patoT)
KypcoBble paboTbl/IPOEKTHI OTCYTCBYIOT

4, YueOHO-MeTOoAM4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHne

4.1 HopmatusHsbie 1oKyMeHTbI 1 'OCTsb1
He npenycmorpeno

4.2  OcHoBHas JuTeparypa
1. T'aBpunoBa T.A., Xopouesckuii B.®. ba3pl 3Hanmnii unTemiexryaibubix cuctem. — CII6.:
ITurep, 2000. — 384 c.



2. lanymkua A.W. Teopust veriponnsix ceteit. Ku.1: Yue6Hoe mocobue st By30B. — M.:
HITXKP, 2000. — 416 c.

3. bammakoB A.U., bammvako M.A. UHTemnekTyaibHble HHOOPMAITMOHHBIC TEXHOJOTHH:
VYue6. mocodue. — M.: U3a-8o MI'TY um. H.O.baymana, 2005. — 304 c. — (Cepus «Mudpopmaruka B
TEXHUYECKOM YHUBEPCHUTETEY).

4.3 JlomoaHUTEbHAS JTUTEpPATypa
1. PyrkoBckas JI., Ilunuubckuii M., PyrtkoBckuii JI. HeilpoHHBIE ce€TH, N€HETHYECKUE
anroputmel U Hedetkue cucrtemsl: Ilep. ¢ monsck. M. /. Pynunckoro. — M.: I'opsyas nuHus —

Tenexom, 2006. — 452 c.

2. TapacoB B.b. OT MHOroareHTHbBIX CHUCTEM K HWHTEJJIEKTYaJbHbIM OpraHU3aLMsIM:
bunocodus, ncuxonorus, uHpopmatuka. — M.: Dnuropuan YPCC, 2002. — 352 c¢. (Hayku 00
uckycctBeHHOM). — ISBN 5-8360-0330-0.

4.4  DaekTpoHHBbIe 00pa3oBaTe/bHbIE PeCypChl

1. IHTeIeKTyabHbIC CUCTEMBI YIIPABJICHUS
https://online.mospolytech.ru/course/view.php?id=6167

[Topsimox mpoBeeHus: padboT B TUCTAHIIMOHHOM (hopMaTe yCTaHABIUBACTCS OTICIbHBIMU
pacopsHKCHHSIME IIPOPEKTOPA MO YIeOHOM paboTe H/WiTK IICHTPOM YIeOHO-METOHYECKON paObOTHI.

45 JluueH3HOHHOe ¥  CBOOOAHO  pacHpoCTpaHsieMoe MPOrpaMMHOe
o0ecrneueHue
ITporpammusiii komiuteke «MatLaby

4.6 CoBpemenHble npodeccuoHaIbHbIE 0a3bl JAHHBIX M HH(pOPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI
He mpenycMotpeHo.

S. MarepuajibHO-TEXHHYECKOe o0ecreyeHue

Jlns  mpoBeAeHHS JIGKIMOHHBIX 3aHITHA HEOOXOAMMBI  ayJUTOPUHU, OCHAIEHHBIC
MYJIbTUMEIMIHHBIME TPOSKTOPAMH U dKpaHaMu. J[Jig mpoBeieHHs TabopaTOpHBIX paboT Tpedyercs
KoMmbloTepHBIN Kiace (AB2507, AB2614)

6. MeToauveckue peKOMeHIAlNU
MeTO)II/IKa HpCHOJIaBaHI/ISI JUCHUIIVIMHBI U pCaJ'II/ISaIII/Iﬂ KOMIICTCHTHOCTHOI'O I10AXO0aa B

M3TI0’)KEHUU U BOCTIPUSATHH MaTepuasa MpeaycMaTpuBaeT UCIOIb30BaHUE CIEAYIONINX aKTUBHBIX U
WHTEPAKTUBHBIX (POPM MPOBENCHHUS ayTUTOPHBIX U BHEAYTUTOPHBIX 3aHSATHI:

— ayJAUTOPHBIE 3aHATHUS: JIEKIIUH, Ta00paTOpHBIE pabOThI, TECTHPOBAHUE;

— BHEAyIUTOPHBIE 3aHATHUS: CAMOCTOSATEIHHOE U3yUEHHE OTJEIBHBIX BOMPOCOB, MOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

6.1 Meroanueckue peKOMEHIANUM [JIsl TPenoAaBaTe/isi MO0 OPraHU3alMU

00y4eHus1
Ha niepBOM 3aHSTHHU 1O IHUCIMIUIHHE HEOOXOIMMO O3HAKOMHTH CTYACHTOB C HOPSAKOM €¢

u3ydeHus (TeMaMu Kypca, (hopMamMu 3aHITUH, TEKYIIEro U MPOMEKYTOUHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HAYK, €€ NPAKTUYECKOE 3HAUYEHUE, JJOBECTU JI0 CTYACHTOB
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TpeOoBaHUsI K (opMe OTYETHOCTH W TNPUMEHEHUS BUIOB KOHTpOJA. Bbmatorcs 3amaHust ams
MOJATOTOBKU K CEMHUHAPCKHUM 3aHSATHSIM.

[Ipy TOATOTOBKE K CEMHUHAPCKOMY 3aHATHI0O 10 TIEPEYHI0O OOBSIBICHHBIX TEM
MpernoAaBaTeNto HeoOXOIMMO YTOYHUTh IUIAaH WX MPOBEACHHUSA, MPOAyMaTh (HOPMYIHPOBKU U
coJiepkaHue yueOHBIX BOIPOCOB, BBIHOCUMbIX Ha 00CYKIEHHE, 03HAKOMUTHCS C IEPEUHEM BOIIPOCOB
0 TeMe CeMHHapa.

B xone cemMuHapa BO BCTYNUTEIBHOM CIIOBE PACKPBITh MPAKTHYECKYI0 3HAYUMOCTH TEMbI
CEMMHAPCKOTO 3aHATHA, ONPEACITUTh MOPSA0K €ro MPOBEACHUS, BpeMs Ha OOCYKICHHE KaKIOTO
yuebHoro Bompoca. [IpuMeHsiss (QpPOHTaNbHBIA ONPOC JaThb BO3MOXHOCTH BBICTYIIUTH BCEM
CTYACHTaM, IPUCYTCTBYIOIINM Ha 3aHATHH.

[enecooOpa3Ho B X0/1€ 3aIUTHI TA00PATOPHBIX padoT 3a/1aBaTh BRICTYMAIOLINM H Ay AUTOPUHI
JOTIONTHUTEJIbHBIE M YTOUHSAIOIIME BOMPOCHI C II€JIbI0 BBISICHEHUS HMX MO3UIHMI IO CYIIECTBY
00CcyXTaeMbIX TTPOOJIEM.

CrnenyeT npeaoCcTaBUTh BO3MOKHOCTD BBICTYIUICHHSI C MECTa B BUJIE KPATKUX COOOIIEHUH TTO
MOJITOTOBJICHHOMY 3apaHee BOIPOCY.

B 3akimounTenbHOM 4acTH CEMUHAPCKOTO 3aHATHS CIIEyeT MOABECTH €r0 UTOTHU: IaTh OIICHKY
BBICTYIIJICHUN Ka)XKJIOTO CTYACHTA U y4eOHOM IPYIIIIBI B IIEJIOM. PacKpBITh MOI0KUTEIBHBIE CTOPOHBI
¥ HEIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOro 3aHsATHS. OTBETUTHh Ha BOIPOCH! CTYIEHTOB. BhinaTh
3aJaHus JUTSI CAMOCTOSITENIbHOW PabOThI IO OJTOTOBKE K CICAYIONIEMY 3aHATHIO.

Bo3MoxHO npoBeieHNE 3aHATUI U aTTeCTalli B TUCTAaHIIMOHHOM (popmare ¢ IpUMEHEHUEM
cuUcTeMbl qucTaHIuoHHOro oO0yueHus yuuepcuteta (CHO-LMS). [lopsanok mpoBeneHus paboT B
JTUCTAaHIIMOHHOM (opMaTe YCTAaHABIMBAETCS OTACIbHBIMH PACIOPSDKEHUSMU TMPOPEKTOpa IO
yueOHoIi paboTe U/uiu eHTPOM y4eOHO-METOINYECKO PaboThlI.

6.2 METOZ[H‘{GCKHE YKazaHus 1Jisd oﬁyqamumxcn II0 OCBOCHHUIO JUCHUILJINHBI

CaMocTtosiTenbHast paboTa SBISETCS OJHUM H3 BUIOB Yy4eOHBIX 3aHATUd. lLlenp
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE YCBOEHUE CTYJIEHTaMHU BOIIPOCOB, pacCMaTpUBAEMbIX B
IIPOLIECCE U3YUYEHUS TIUCLUIUIMHBI.

AynuTopHas caMoCTOsITeNIbHAs paboTa Mo JUCHMILINHE BBIITOJIHIETCSA Ha yUYEOHBIX 3aHATHIX
101 HENIOCPEICTBEHHBIM PYKOBOJCTBOM IIPEMOJABATEINS U IO €r0 33aJaHUIO.

BueaynutopHas camocrosiTenibHas pa0oTa BBINOJHSAETCS CTYACHTOM 110 3a/laHuio
IpernojiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOT0 YUacTHsL.

3ajaun caMOCTOSITEIbHOM PaOOTHI CTYy/IEHTA!

- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON y4eOHON paboThI;

- OCBOCHHUE COJIEP>KaHUS JUCIUILINHBL;

- yri1yOJieHre CoJepKaHusl U OCO3HAHWE OCHOBHBIX MOHATHH JUCHUIUINHBL

- UCIIOJIb30BaHUE MaTepHasa, COOPaHHOTO U IOJTYYEHHOTO B X0J1€ CAMOCTOSITEIbHBIX 3aHATUI
1Utst 5 (PEeKTUBHOM MOATOTOBKU K SK3aMEHY.

Buel BHEayAUTOPHON CaMOCTOSITENNbHOM pabOTHI:

- CaMOCTOSITENbHOE U3YUYE€HUE OTJENbHBIX TEM AUCLUIIINHBL;

- IOATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

- MOJrOTOBKA K CEMUHApaM U NMPAKTUYECKUM 3aHATHUSIM;

- oopmIIeHHE OTYETOB IO BBHINOJHEHHBIM JITAOOPATOPHBIM paboTaM U MOATOTOBKA K MX
3alluTe.

J1y1s1 BBITIOTHEHUS JTFOOOTO BHJIa CAMOCTOATEILHON pab0Thl HEOOXOIMMO TIPOUTH CIIEAYIONINE
STaIbl:

- OIIpeJIeJIeHNE LEJIU CaMOCTOSITEIbHON paboThI;
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- KOHKpETH3alus 03HAaBaTeNbHON 3a/1auy;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOp a/1eKBATHOTO crioco0a IeHCTBHS, BEAYIIEro K PELICHUIO 3a/]auy;

- INITAaHKPOBaHUE PabOTHI (CAMOCTOATEIBHOM MM C TOMOIIBIO MPENOAAaBaTEINs) HAJl 33/1aHUEM;

- OCYLIECTBJICHME B IIPOLIECCE BBINOJHEHHUS CAMOCTOSTEIbHOM pPabOThl CAMOKOHTPOJIS
(IpOMEKYTOYHOI'O U KOHEUYHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBINOIHEHUSI paOOTHI;

- pednekcus;

- Mpe3eHTAIs padOThHI MU 3aIIuTa J1a00paTOPHON pabOTHI.

7. DoH/1 OLIEHOYHBIX CPeICTB
B npouecce o0yueHus B TEYCHHUE CEMECTPa UCTIONB3YIOTCSI OIICHOYHBIC CPEJICTBA TEKYIIETO
KOHTPOJIA YCIICBACMOCTU U MPOMCIKYTOYHBIX aTTeCTaI_[I/If/’I. HpI/IMeHHIOTCSI CJICAYIOIUC OLICHOYHBIC
Cpe/CTBa: TECT, 3aIIuTa Ja0OpaTOPHBIX PadOT, IK3aMEH.
OOyuenue no mucnuiuinHe «HTEIEKTyaabHbIE CUCTEMBI YIPABICHHS» HAIpPAaBICHO Ha
dbopmupoBaHHEe Y 00YHAIOITUXCS CICTYIONTUX KOMIIETCHITUH:

Ko 1 HauMeHoOBaHMe KOMIIE€TEH Ui NHaukaTopbl J0CTHXKEHHS
KOMIIeTEeHIINH
OIIK-8. Cnocoben BboiOMparh wmetonbl u | MOIIK-8.1. 3Haer OCHOBHbIC  IIOHSTHS,
pa3pabaTsiBaTh CHCTEMBI YOPABJICHUS | HANPABICHUS PA3BUTHUA, MPUHIUIBI CO3/IaHUS
CIIOKHBIMH  TEXHHMYECKUMH oOObekTamMu U | cucteM MWW, wux  pa3sHOBUIHOCTEH W
TEXHOJIOTHYECKUMU MPOIIECCAMH KJIAaCCU(UKALNY; TPUHIUIB TOCTPOCHUS H

criocoOb1 mpuMenenust DC, hopMann30BaHHBIX
cucreM, cemmoTudeckmx  cucreM, HMHC,
HEYCTKHX CHCTEM IS YIpaBJICHUS
TEXHHYECKHUMH OOBEKTaMHU; CYIIECTBYIOIIHEC
MeToabl U anroput™Mbl MU, mpumeHsiembie B
TEXHUYCCKHUX CHUCTEMaX;

NOIIK-8.2. VYmeer BbIOMpaTh METOABI H
pa3pabaThiBaTh aNTOPUTMBI PpEHICHUS 3a1ad
yopasieHuss ¢ npuMeHennem MM B
TEXHUYECKUX CUCTEMAX; MPOU3BOIUTH PACUEThI
U TPOEKTUPOBAHUE OTICIbHBIX OJIOKOB H
ycTporcTB  mHTeIUIeKTyanbHbix CY  mis
pelieHuss 3ajad yHpaBi€HUS B TEXHUYECKUX
CHCTEMAaX;

HNOIIK-8.3. Bnaneer HaBBbIKAMH o
MPAaKTUYECKOMY TPUMEHECHHIO METOJIOB M
anroputmoB UM mna pemenus  3amay
YIpaBJICHUS] B TEXHUYECKUX CHCTEMaXx;

7.1  Metoabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUs!

HaumenoBanue [IpencraBnenue
No OLIEHOUHOTO Kparkas xapakTepucTika O1leHOYHOTO OLIEHOYHOTO CPEICTBa

OoC cpeacTaa CpeacCTBa B ®OC
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Cucrema CTaHAAPTU3UPOBAHHBIX 3aJaHMM,
Tect [MO3BOJISAOILAS aBTOMAaTU3UPOBATh
(T) MpOLEAYpPY HU3MEPEHUS YPOBHS 3HAHUU M
YMEHHI 00yJaromerocs.

®DoH TECTOBBIX 3aJaHUN

CpencTBO HPOBEPKHM YMEHUNW W HaBBIKOB
MPUMEHATh TOJIYYCHHBIC 3HAHUS  JJIA
[pEIICHUS TPAKTHYECKUX 3a/1a4 C TOMOIIIbIO

3JIP

3ajaHus AJid 3alUThI
71a00paTOPHBIX pabOT

MHCTPYMCHTAJIbHBIX CPCACTB.

7.2 lllkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUeHH

dopMa NPOMEKYTOUHOI ATTECTANMM: IK3aMeH.
O0s13aTeIbHBIMU YCJIOBHSIMU TMOATOTOBKH CTY/JAeHTa K NMPOMEKYTOYHOI aTTecTAIHH
SIBIISICTCS BBIMOJIHEHUE U 3alllUTa CTYACHTOM JIa0OPaTOPHBIX padoT, MPEIyCMOTPEHHBIX paboveid

nporpaMMoﬁ " MPOXOKIACHUC BCCX IMPOMECKYTOUHBIX TCCTOB HC HHIKC, UCM Ha 70% IIpaBUJIbHBIX
OTBECTOB. HpOMe)KYTOLIHI)IG TECTUPOBAHUA MOT'YT IIPOBOAUTCA KaK B ayIUTOPHUU yHHBepCI/ITeTa o

KOHTPOJIEM IPEToaBaTelis, TaK U IUCTAHIIMOHHOM (popmaTe Ha yCMOTPEHHUE IIPETIo1aBaTers.

Ixana oueHuBaHuA

Onucanue

Omauuno

Boimonunensl  Bce BB  y4yeOHOH  paboThI,
MpelyCMOTpEHHbIE  paboueit  mporpammoil.  CTynaeHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHUM, HABBIKOB
MPUBEJEHHBIM B TaONWIAaX TIOKa3aTelieid, OmepupyeT
HpI/I06peTCHHI>IMI/I 3HaHUAMU, YMCHUSIMU, HaBbIKaMH,
IIPUMEHSAET UX B CUTyallUsX IMOBBIIIEHHOW CIIOXKHOCTH. [Ipn
9TOM MOT'yT OBITH JOMMYHICHbBI HE3HAYHUTCIbHBIC OIHI/I6KI/I,
HETOYHOCTH, 3aTPYJHEHHUS MPU AHAIUTUYECKUX OMEpPALMSIX,
MEepeHoCce 3HAHMM W YMEHUW Ha HOBbIE, HECTaHIApTHbHIE
CUTYaIH.

Xopowo

BeimonHensl  Bce  BHUABI  yuyeOHOH  paboTHI,
IPeyCMOTPEHHBIE y4eOHBIM raHoM..CTyieHT
JEMOHCTPUPYET  HEIMOJIHOE, NPaBUIbHOE COOTBETCTBUE
3HAaHUM, YMEHUH, HaBBIKOB MPHUBEJCHHBIM B TaOIMIIAX
nokasaresei, J1ubo eciu NMpu 3TOM OBUIM JOMYIIEHBI 2-3
HECYIIIECTBEHHBIC OIINOKH.

Yooenremeopumenvno

BeimonHensl  Bce  BHUAB  yuyeOHOH  paboTHI,
IIPEyCMOTPEHHBIE y4eOHBIM IIJIAHOM. CryneHt
JEMOHCTPHUPYET COOTBETCTBHUE 3HAHMIA, B KOTOPOM OCBEIl[eHa




13

OCHOBHas, HanOoJIee BaXKHas 4acTh Marcpuaia, HO IIpu 3TOM
J0ommyureHa oJiHa 3HAYMTCIIbHAA OIINOKA MM HETOYHOCTb.

He BwimonHeH oauH wind 0osiee BHAOB y4eOHOM
paloThl, MPEeTyCMOTPEHHbIX Y4eOHbIM IIaHOM. CTyneHT
JIEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHUM, YMEHUH,
HaBBIKOB  NPUBEJCHHBIM B  TaOMUIaX  IOKa3aTeleH,
HeyoosnemeopumenvbHo | NOMYCKAIOTCSl ~ 3HAUMUTENbHBIE  OMIMOKH,  TPOSIBIISETCS
OTCYTCTBME 3HAHUM, YMEHHI, HABBIKOB 110 Py IIOKa3aTelleH,
CTYJEHT HCIBITBIBAET 3HAYUTEIbHBIC 3aTPYJHEHUS IIpU
OICPUPOBAHNHU 3HAHUSAMHU M YMEHMSMHM IIPH UX IEPEHOCE Ha
HOBBIE CUTYallUH.

7.3 OueHouyHbIe CpeCcTBa

7.3.1. Tekymmii KOHTPOJIb

Texymuil KOHTPOJIb BKIIIOYAET IPOXOKIACHUE TPOMEKYTOUHBIX TECTUPOBAHUH 110 pa3jenam
JUCLMIUIMHBL U 3aLIUTY JIAOOpaToOpHBIX padoT. IIpoMexyTodyHbIE TECTUPOBaHMS pa3MEIEHbl B
COOTBETCTBYIOILIEM KypCE€ CHUCTEMbI JUCTAHIIMOHHOTO 0O0yuyeHHus: YHuBepcurera. [Ipumepsl TectoB
npeacTaBieHbl Huwke. OTueTsl 1O 7a0OpaTOpHBIM paboTaM pa3MeIlaloTCs CTYIACHTaMH B
COOTBETCTBYIOLIIEM KypPCE CUCTEMbI TUCTAHIIMOHHOTO 00yueHHsl Y HUBepcuTeTa. J{jist MoAroTOBKY K
TECTUPOBAHUIO U 3allUTe JabOpaTOpHBIX pabOT B pazfjese NPUBEAEH IEpeYeHb KOHTPOJIbHBIX
BOIIPOCOB.

Pe3ynbTarhl TEKylIEro KOHTPOJIE MOTYT OBITh HCIIOJIb30BAHBI IPU MPOMEKYTOUHOU
aTTECTALIUN.

IIpuMepbl TECTOBBIX BOIPOCOB

Ne Teker Bonpoca BapuaHTthl 0TBETOB
n/n
1 | Kakue cocraBnsitoniye BXoIAT B 1)Cunancsl; 2)OyHKIUS
VCKYCCTBEHHBIN HEHPOH? npeoOpaszoBanus; 3)CKpbIThie ciou; 4)

ODYHKIMS aKTUBAUK; 5)AKCOH

1)Cunancuueckue Beca; 2)DyHKIUA
npeoOpazoBanusi; 3)CKpBITHIE CIIOU;
4)AxcoH

1)Bxonpr; 2)Cunarncsri; 3)Cymmarop;
4)DyuK1us akTuBanuu; 5S)Bexos

1)Anpo; 2)Muroxonapuu; 3)1eHapuThi;
4)Cunarncsl; 5)AKCOH

2 | B gem 3akimouaercs reopema ['énenst o JIrobas apudmeTnueckas onepanus
HemnonHoTte? SIBJISIETCS] HEMOJIHOM

B MaremaTHKe CyIIECTBYIOT TaKHe
(bopMyIIBI, KOTOPBIE SBIAIOTCS JTUOO
VCTUHHBIMH, JINOO JTOKHBIMU.

Apudmernka sBISETCS HEMTOTHOU U
MIPOTHUBOPEYNBON CUCTEMOM
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Ecnu nekas hopmanpHas cuctema
HEMPOTUBOPEUNBA, TO €€
HETPOTUBOPEUYUBOCTD HEJIb3sI JOKA3aTh
(hopMaIbHBIMU CPEICTBAMU

B apudmerrke cymecTByroT Takue
(hopMyIIBI, KOTOPBIE SIBJISTFOTCS JTN0O
VCTUHHBIMH, JTUOO JIO)KHBIMHU, HO
KOTOpBIE HE MOTYT OBITh B 3TOW CUCTEME
HU JIOKa3aHbl, HU ONPOBEPTHYTHI

B ueM cMbICH pe3yapTaTOB TEOPEMBI
T'énensg o genmonunore?

MoryT, HaKkOHel, OCYLIECTBUTHCS
HaJIe)KIbl HA IOCTPOEHUE EIUHON U
CTPOMHOM CUCTEMBI HAyYHBIX 3HAHUHI

Bo03MOXHOCTH H3BECTHBIX B HacCTOsAICE
BpCEMs BBIYHUCIIMTCIIbHBIX MallliH
OKa3bIBarOTCsA HEU3MEPHUMO Ooiee
TOHKHMHU U 6OFaTI>IMI/I, 4YEM BO3MOXHOCTH
YCJIOBCYCCKOI'O pasyma

JIr06as BEIYMCIUTEIbHAS MalIrHa,
«yMmeromas» BbIBOOAUTH TCOPCMbI U3
aKCHOM, OKa3bIBACTCA HOHBHaCTHOﬁ
OrpaHNM4CHUAM, KOTOPLIC HAJIararoT Ha
9TOT NIPOHCCC PE3YyJIbTATBI TCOPEMEL

Kto cuuraercs poaoOHavYaIbHUKOM
HCKYCCTBECHHOI'O HHTEIJUIEKTa?

Kapno Komtonu

Hop6ept Bunep

Paitmonn Jlynmnuit

AnpbepT DiHIITENHH

Jmutpuit [locnenos

Kor;[a U I'AC ITOABUJICA TCPMHUH
«I/ICKyCCTBCHHHﬁ HHTEIUIEKT»?

B XT1II Bexe B Ucnianuu

B 1956 r. Ha cemuHape ¢ aHAJIOTUYHBIM
Ha3BaHUeM B JlapTMyTCKOM KOJIJIEIIKE
(CHIA)

B 1990 r. B Maccauycerckom
texHojorndeckoMm uHcturyre (CIIIA)

B 2009 r. Ha cemuHape ¢ aHaJIOTUYHBIM

Ha3zBaHueM B MI'Y (PO)
CKoJbKO NpUOIU3UTETHHO CHHAIICOB B 85-10°
TOJIOBHOM MO3I€ 4€JI0BEKa? 85-10°

~10%

=10°

Korga nosiBunace uaest co3nanus
HCKYCCTBEHHOTO [T0100MsI YeIoBeKa IS
pelIeHus CI0KHBIX 3a1a4 U
MOJIETTUPOBAHUS YEJIOBEUECKOT 0 pazyma?

B 2001 rony C.Cniunbepr BbITyCTHII
¢unsm "HckyccTBeHHBIN pasyM" - u
Ha4aJoch...

B XIII Beke cpeiHEeBEKOBBIN UCTIAHCKHUN
¢unocod, mareMaTuk 1 ModT Paitmon
Jlynnuii monsITasicst CO31aTh
MEXaHUUYECKYI0 MAIIMHY JJIsl pELICHUS
pa3IUYHbIX 3a/1a4
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B npesnem Erunre Onin1a co3gana
«OXKUBAIOMIAs» MEXaHUUECKas CTaTys
Oora AMoHa.

B 1881 rony ¢nopenrtuiickuii nucatens
Kapno Kosutoau Hanucan ckasky
"ITpuxntouenus [lunokkuo. Mcropus
JICPEBSIHHOM KYKJIbI" - OTTYJ1a U MOLLJIO...

Jlanneie, 3HaHUS, HTHPOPMAITUI

CI/IHTaKCI/IC, CCMAHTHKA, ITparMaTukKa

8 | B yem 3akimrogaeTcsi akCHOMaTHYECKUN 1) BRosTCsl mepBUYHbBIE TEPMHUHBI; 2) C
METO/ B JIOTHKE? WX MIOMOIIBI0 (OPMYITHPYIOTCS aKCUOMBI;
3) Bce ocTaibHbIE TOJI0KEHUS BBIBOJSTCS
13 aKCHOM C IIOMOIIIBIO TEOPEM

MeTto UCHIOIB3YET aKCUOMBI, KOTOPBIE
JIOJKHBI COOTBETCTBOBATH TPEOOBAHUSIM:
1)He3aBHUCHUMOCTH; 2)
HEMTPOTUBOPEUYUBOCTH; 3) MOJHOTHI

Mertoa ucnosnb3yert: 1) cuctemy JJIOTUKU
BBICKa3bIBaHUI; 2) aKCUOMATHUKY; 3)
(hopmaM3anuio

OToT METO/J OCHOBBIBACTCA HA 3aKOHE
ACAYKIMU U UCITOJIB3YCT aKCUOMBI

9 | Kakue cocTaBisitone BXOIST B 1)Cunancsl; 2)OyHKIUS
OMOJIOTUYECKHUI HEUPOH? npeoOpazoBanusi; 3)CKpBITHIE CIIOU; 4)
OyHKIMS aKTUBAUK; 5)AKCOH

1)Cunancuyeckue Beca; 2)DyHKIUS
npeoOpazoBanusi; 3)CKPBITHIE CIIOH;
4)AxcoH

1)Bxonpr1; 2)Cunarcsr; 3)CyMmarop;
4)DyHKIMs akTUBAIUK; S)BIxoap!

1)Snpo; 2)Muroxonapu; 3)JleHapuTsr;
4)Cunancsl; 5)AKCOH

Bonpocs! 1u1s1 3ammThI 1a00paTOPHBIX PadoT

K naGoparopnoii padote Nel

1. Yto HyXHO cenaTh A CO3/1aHUs HEHPOHHOU ceTH?

2. Uto o3nauaer Tum Heliponnoii cetu Feed-forward backprop?

3. YTo HEOOXOIUMO c/IeaTh AJIsl MOBBIIEHUSI TOUHOCTH CEeTH?

4. Kak BbI3BaTh Tpaduueckuii uHTepdeiic noiabp3oBaresns?

K naboparophoii paGote Ne2

1. B uem otiimane M-gaiina ot M-pynkimu?

2. Vxaxwure 3HaueHune pynxmuu: Neff, Logsig, Train, Sim.

3. Kakum crnocoOoM MOKHO YMEHBIIUTh BpeMst 00ydeHus?

K naGoparopHoii padote Ne3

1. Inst 9vero HE0OX0IUMO TTPOBOIUTH OOYICHUE CETH C IIIyMOM?

2. Kakas 1iseToBast majauTpa UCIOIb3yeTcs?

3. Kak B uToroBom maccuBe udp onpeneanTh, 4TO CETh MPABUIHLHO paciio3Haga OyKBy?
K naGoparophoii padote N4

1. Kakue cymiecTByroT criocoObl 3a7jaHusl MaTeMaTHYeCKOW MOIeN (PyHKIMH?
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. B ueM cocTout rimaBHasi 0COOEHHOCTH paiMaibHO OA3UCHBIX ceTen?
. Uro o3nauarot komanael: Radbas(a), Hold on, Newrb, Goad, Spread?
K maboparopnoii pabote Ne5
. Uro npeacrasisier co0oit HeMpOKOHTpoJLIep?
2. I'ie npUMeHSI0TCAS HEUPOKOHTPOJLIIEPHI?
3. Ha ocHOBaHMM KaKUX MOKa3aTeJel CTPOUTCS pe3yIbTaT?
K nmaboparopnoii pabote Ne6
. Kak BBINISIIMT MaTemMaTnyeckoe 0003Ha4eHnEe HEYETKOTO MHOKECTBA?
. Uro o3navarot pynkmuu trimf, trapmf, gaussmf?
3. Kakue mapameTrpsl UMeeT rayccoBckast (QyHKIHs?
K maboparopnoii padore Ne7
1. Kak otkpeiBaetcst penaktop FIS?
2. Yro Takoe penakrop FIS?
3. Kakue rpaduueckue cpecTBa UCTIONB3YIOTCS sl pa3padOTKU U TabHEHIIero
MPUMEHEHHUS HEYETKOro BhIBO/IA?
3agaHus K 1adopaTopHbIM padoTam
K naboparopnoii pabote Ne3
Kaxnplii CTyZIeHT UCTIONB3YeT MPH paclio3HaBaHUU CBOIO OYKBY aliaBUTA,
COOTBETCTBYIOIYIO €r0 MOPSAIKOBOMY HOMEPY B CITUCKE IPYIIIIHIL.
K naboparopnoii pabore Ne6
Kaxxaplii CTYyIEeHT UCTIONB3YeT CBOM MapaMeTphl JUIsl TIOCTPOSHHS TPEYTOJIbHOM,
TparenenIaIbHON 1 TayCCOBCKON (DYHKIMH MPUHAICKHOCTH
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7.3.2 Bonipoch! 1151 MPOMEKYTOUHOM aTTecTalMu

1. Bo3HUKHOBEHHE U Pa3BUTHUE UJIEU CO3JaHUS UCKYCCTBEHHOI'O OJOOMS YesloBeKa JIs

pELIeHUs CIOXKHBIX 3a7a4 U MOJEJIMPOBAHUS YEJIOBEYECKOTO pa3yma

Poxxnenune uckyccrBeHHoro nnteiuiekra (M) kak HaydHOro HanpaBJeHUs

OcHoBHasi KOHLIETILNS HEHPOKUOEPHETUKH

ITepcentpon u HelipoceTn

OcHOBHast KOHIIENITUSI KHOEPHETUKH «IEPHOTO SAIIHUKA

Cxema OCHOBHBIX HanpasieHud pazsutus MU

[Tonxo/bl K peIIeHnI0 NUHTEUIEKTYaJIbHbIX 3a/1a4

Omnpenenenne U CTPyKTypa 3KCIEPTHON CUCTEMBI

ba3bl 3Hanui (B3) HHTENIEKTya IbHBIX CUCTEM

0. {anHble, 3HaHUSA, MHDOpMAIHS

11. 3nanus nekaapaTUBHbBIE U MTPOLIETYPHbIE, THTEHCHOHAJIbHBIE U SKCTEHCHOHAJIBHBIE,
MOBEPXHOCTHBIE U ITyOUHHBIE

12. Mogenu npencTaBlieHUs 3HAHUH, UX CPABHUTEIBHBIE XapaKTEPUCTHKH U CPEphI
UCTIOJIb30BaHUS

13. BeiBog Ha B3 1 ero pa3HOBUIHOCTH: MIPSIMOM, OOPATHBIN, ITMKINIECKAN

14. MexaHu3M BBIBOJIa U €T0 KOMITIOHEHTHI

15. UnTepnperaTop npoayKuuii U ero pabora B ciiydae NpoAyKIMOHHON Moaenu b3

16. UntennexryansHbiil penakrop IC u ero GpyHKIMU

17. lloacucrema oobsicHernit DC u ee GpyHKIUN

18. UuTtepdeiic momp3oBarenst DC u ero GyHKIUU

19. Konnextus paspaborunkoB IC, TpeOoBaHMS K €r0 YjIeHaM

20. ITpoxyKImoHHBIE IPAaBUIIA M X MCITOJIb30BAaHKE B CHCTEMaX, OCHOBAaHHBIX Ha 3HAHHSIX

21. ®peitMbl ¥ UX UCIIOIB30BAHKUE B CUCTEMAX, OCHOBAaHHBIX Ha 3HAHUSIX

22. CeMaHTHUYECKHE CETH U UX UCIIOJIb30BaHUE B CUCTEMaX, OCHOBAHHBIX Ha 3HAHUSX

HBOoNoOORWN

23. Ctparerun noBbImeHus 3()(HEeKTHBHOCTH BHIBOIA
24. Tunbl OTHOUIEHUH, UCIIOTIb3yEMbIe B CEMAHTUYECKUX CETAX



25.
26.
217.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
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Pa3sHOBUIHOCTH CEMaHTHYECKUX CETEU

[TprMepbl SKCIIEPTHBIX CUCTEM ISl PA3TUYHBIX MPEIMETHBIX 00acTeit

SI3bIKM mpeacTaBIeHUS 3HAHUI

Ceru ¢peiimoB. HaciienoBanue cBoicTB o AKO-CBs35IM

Knaccudukanus 3C B 3aBUCHMOCTH OT peliacMou 3a1a4u

Knaccugukarus 3C B 3aBUCUMOCTH OT CBSI3U C peajibHBIM BpeMeHeM, Tuna IBM, crenenu
MHTETpalyu

Oransl pa3paboTku MpoMbIIuIeHHBIX DC

HeueTkne MHOXKECTBA U HEYETKAs JIOTUKA

bazoBas mkana u GyHKIMS TPUHAICKHOCTH

[ToHsITHE TMHTBUCTUYECKON MTEPEMEHHOMN

Omnepanuu ¢ HeYeTKMMHU 3HaHUSAMH. KBaHTHPHKATOPEI

Msirkue BeIYUCIICHUS

OO6nacTv NPUMEHEHUS! HEUETKUX 3HAHUHN

buoniornyeckuii HEUPOH U €ro COCTaB

VcKycCcTBEHHBIM HEUPOH U €0 COCTaB

Pa3zHoBHIHOCTH (YHKIMI aKTHBALMU UCKYCCTBEHHOTO HEMpOHa
Jloructuveckast GyHKINS aKTUBAIMK U €€ TIPEUMYIIEeCTBA

HelipoHHas ceTh 4elloBeKa U €€ OLEHKU

Bo03M0XHOCTH KOMIIBIOTEPHOT'O MOJIEIUPOBAHUS HEMPOHHBIX CETEU
CootHoteHue ckopocti 00padoTku nHpopmanuu peanuzauusimu MHC u mo3rom yenoseka
Tunsl 3a1a4, pemwaemsie ¢ nomoibto MTHC

Bunet UHC

HNHC co cBOHCTBOM KpaTKOBPEMEHHOW MMaMATH

O6yuenue MHC c yuurenem u 0e3 yuurens

[Tpeumymectsa u Hepoctatku MHC

CocraB nepcentpona Pozen6natra

3HaveHHs BBIXOJOB CEHCOPOB, R-amemeHToB, S-A u A-R cBs3elt B mepcenTpone
Pa3HoBHIHOCTH IEpCENTPOHOB

OTnyuue 0JJHOCIOWHOTO MepcenTpoHa OT UICKYCCTBEHHOT'O HelpoHa

3aa4y, peraeMple ¢ IOMOLIbIO IIEPCENTPOHOB

Teopemsl Po3en6saTTa 1 yciioBusi UX BBITOJTHEHUS

Knaccugukanus nepcentpoHoB

[ToHsTHE TMHENHOW PA3AEIUMOCTH

Cootnomenne nousituit MHC n nepcentpona

AKcHOMaTH4eCKHil MeTo/1 B JJoruke. IlepBuuHbIe TEPMUHBI, aKCUOMBI U TEOPEMBI
DopMaIN30BAHHBIE JIOTHYECKUE CHCTEMBI

Mertanornueckue TpeboBaHMs K akCuoMaM (POpMaTM30BaHHON CUCTEMBI
HenpoTuBopeunBOCTh, HE3aBUCUMOCTD U ITOJHOTA CUCTEMBI aKCUOM
[TpyMeHeHrne akcnOMaTHYECKOT0 METO/a K JIOTUKE BbICKAa3bIBAHUN

Pa3Butue popmann3oBaHHbIX cucTeM 3HaHU, HaunHas ¢ XIII Beka

Teopema ['énens 0 HEMOIHOTE U €€ UHTEPHPETAL|s C TOUKH 3peHus (hopMaIn3aluy 3HaHUI



