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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

[TporpaMMa NUCIMIUIMHBI HalpaBlieHa Ha (OPMUpPOBaHME 3HAHWN, YMEHMH M HaBBIKOB B 00JacTu
WCIIOJIH30BaHUsI COBPEMEHHBIX MH(OPMAITMOHHBIX TEXHOJOTUN MCKYCCTBEHHOTO MHTEJUICKTa M MPOTPaMMHBIX
Cpeacrts, B TOM YHCJIC OTCUCCTBCHHLIX, TIIpHU PCIICHHUU 3aJay HpO(beCCHOHaHLHOfI ACATCIIbHOCTHU
MTPOM3BOICTBEHHO-TEXHOJIOTHYECKOTO M OpraHU3aIMOHHO-YIIPABICHYECKOT0 XapakTepa. COBpeMEHHBIE METO IbI
MHTEIJUICKTYaJIN3allii HHPOPMALIMOHHBIX CHCTEM 0a3upyIOTCs Ha IPUMEHEHUU COBPEMEHHBIX MAaTEeMaTHUYECKUX
METO/IOB, AJITOPUTMOB U MIPOTPaMM KOMITBIOTEPHOT'O aHAJIN3a, a TAK)KE IIPH UCCIICIOBAHUH PEATBHBIX MPOIIECCOB
u sBieHuil. [loaromy OakanaBpy Ba)XHO yMeTh pa3palbaThiBaTh aJTOPUTMBI M MPOTPAMMBbI, TPUTOAHBIEC IS
MPAKTUYECKOr0 MPUMEHEHHUS B 00J1acTH HH(POPMAIIMOHHBIX CUCTEM M TeXHOJOTUi. [l1anupyembie pe3yabTaThl
OCBOCHHA JUCHUIINIMHBI COCTOAT B IMOJIYUYCHUHN 3HAHUHU O MCTOAaX MHTCIUICKTYAJIbHOT'O aHAJIM3a JaHHBIX, B TOM
YUCJIE O MeToJax Kiaccu(HKaluyu, OCHOBAaHHBIX Ha KIACCHYECKUX W HEKJIACCHYECKUX, COBPEMEHHBIX
HeﬁpOCCTCBBIX nmoaxogax, MEertoAdax pEerpCCCHOHHOIO aHaJIM3a JaHHBLIX, BBIIIOJIHACMOI'O HCﬁpOHHBIMPI CCTAMMU,
METOJaX MOJICTUPOBAHMS AMHAMUYECKUX IMPOIIECCOB C MCIOJIb30BAaHUEM PEKYPPEHTHBIX HEHPOHHBIX CETEH U
METOAOB U3BJICUCHHS ITIOJIC3HBIX JAHHBIX U3 cMeceH ¢ APYTrUMHA JAaHHBIMU U LITYMaMH.

[lenu oCBOCHUS JUCLUILINHBIL:

dopmupoBaHUE 3HAHWH, YMEHUI W HABBIKOB Pa3padOTKHM M HUCIOIB30BaHUS B MPOPECCHOHATBHON
JESATEIbHOCTH. TEXHOJIOTHMI UCKYCCTBEHHOTO MHTEIIEKTA U PEANU3YIOLIMX UX IPOrPaMMHBIX CPEICTB, B TOM
YHUCJIE OTEYECTBEHHBIX.

33.Ila‘-H/I OCBOCHHUA NUCHUIIJINHBI:

— OBJIQJICHHE METOJaMH TEOPETUUYECKHMX U OSKCIEPUMEHTAIBHBIX HCCIEAOBaHUNH B 00IacTH
HHTCJUICKTYAJIbHBIX CUCTEM U TGXHOHOFHﬁ;

— UMETh CIOCOOHOCTH pa3pabaTbiBaTh TPeOOBaHUS U MPOEKTUPOBATH MPOrPaMMHOE OOECIeueHue,
peanu3yronee HeMpOCeTEBbIE METOIBI;

— BIIAJIETh METOAAMH MPAKTUYECKOTO MPUMEHEHUS HEMPOCETEBbIX TEXHOJOTHH MPHU MPOSKTUPOBAHUU
POTPaMMHOTO obecrieueHus] HH(HOPMAIIHOHHBIX CHCTEM;

— MOHUMATh, pa3padaTbiBaTh U APrYMEHTHUPOBAHO NMPUMEHATH METOAbl TECTHUPOBAHUS U MPOBOJIUTH
TECTUPOBAHUE U HCCIIEIOBATh €r0 Pe3yNbTaThl,

— pa3pabaTpIBaTh MAaTEMATUYECKOE U TPOrPaMMHOE OOecTiedeHUE I 3a74a4 MOTyYeHUs, HAKOTUICHUS U
XpaHeHUs JTaHHBIX B COBPEMEHHBIX 0a3ax JaHHBIX U XpaHWIUIIAX, ONTUMU3UPOBATH 3aMIPOCH] IPU U3BJICUCHUN
JAHHBIX B MPOIECCE OOYUYECHHS U TECTUPOBAHUSI PE3YyJIbTATOB.

2. IllepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMS] MO IMCUMILUIMHE (MOIYJII0), COOTHECEHHBIX C
HHIMKATOPAMHU J0CTHKEHHUs KOMIIeTeHIN

Kon u HanmeHoBaHue Kon u HaumeHoBaHue [Tnanupyemble pe3yabTaTbl 00y4eHHs 110
KOMITIETEHIIUH MHMKATOpa JTOCTHKEHUS JTUCIUIUINHE, 00eCTIeYnBaIOIIUE TO0CTHKEHNE
KOMIIETEHIH IUTAaHUPYEMBIX pe3ynbpTaToB ocBoeHMst OITOI]




OIIK-4 CriocoOeH nmoHuMaTh
TIPUHITATIBI paboThI
COBpPEMEHHBIX
nH(pOPMaITMOHHBIX
TEXHOJIOTUH M UCIIOJIb30BATh
UX IS pelieHHs — 3a/1ad
npodeccnoHaTBEHOM
JESTEeITbHOCTH

OIIK-4.1 Onpenenser nepevyeHb
3a7a4 TS JIOCTHOKEHHUS
MOCTaBJICHHOM 1 (SN171 c
MPUMEHEHUEM

MH(POPMAIIMOHHBIX TEXHOJIOTHIA

3HaeT

OCHOBHBIC METOJbl, TNPEAHA3HAYCHHBIC I
CO3JaHUsl  MHTCIUIEKTYaJbHBIX CHUCTEM U
TEXHOJIOTHUHI

yMeer

BBIOMPATh METO/I UCKYCCTBEHHOI'O MHTEJIEKTa,
aJIcKBATHBIN peuiaemMoi IIPaKTUYECKOU

npodeccCuoHaNbHOM 3a7aud ¥ MPUMEHSTH €ro
JUTSL pellieHus MPaKTUYEeCKUX 3a7a4

BJIa/leeT HABBIKAMU

COBEPUICHCTBOBAHUS METO/IOB UCKYCCTBEHHOI'O
WHTEJUICKTA, C LEIbI0 PEIICHUS MPAKTUUECKOU
npodeccuoHanbHOM 3a1aun

OIIK-4 Cnoco6en monumath|OIIK-4.3 CocraBisieT anroput™|3HaeT
TIPUHIIHAITBI pabotbi|pemenust  chOPMYITHMPOBAHHON|OCHOBHBIE aJITOPUTMBI, TTO3BOJISIONINE PEIIaTh
COBpPEMEHHBIX 3a/1a4uu 3aJla4l UCKYCCTBEHHOT'O MHTEJUIEKTA
MH(POPMAIIMOHHBIX ymeer
TEXHOJIOTUH U HUCII0JIb30BATh BBIOMpaTh THUIl aJIrOpPUTMa HUCKYCCTBEHHOT'O
UX IS pelmeHHus  3a1ad MHTEJUICKTA, a/IeKBAaTHBIN peraeMoit
npodeccnoHanbHOM MPAKTUYECKON MpodeccuoHAIbHON 3a1a4uu
JeSITEIbHOCTH BJIa/leeT HABBIKAMU
COBEPIICHCTBOBAHUS AITOPUTMOB
UCKYCCTBEHHOI'O  HMHTEJUIEKTa, C  LEJbIO
pellieHrs MPaKTUYECKON mpodeccnoHanbHOMI
3aa4uu
OIIK-5 Cnoco6en|OIIK-5.2 PazpabarbiBaer|3naer
pa3pabarbeiBaTh AJITOPUTMBI|[aITOPHTM " (wmm)|MeTOBI W SI3BIKM TIPOTPaMMUPOBAHUS
u KOMIBIOTEPHBIE|KOMITBIOTEPHYIO TPOrpaMMy  B|aJITOPUTMOB UCKYCCTBEHHOT'O HHTEIUIEKTa IS

IIPOTrpaMMBbl, IPUTOHBIE IS
MIPAKTUYECKOrO IPUMEHEHUS

COOTBCTCTBHHU C 3aJaHUEM

UX MIPAKTHYECKOr0 IPUMEHEHUS

yMmeer

pa3palaTbeiBaTh KOMIIBIOTEPHBIE IPOrPAMMBI,
MPUTOJHBIE I MPAKTUYECKOTO IPUMEHEHUS
HCKYCCTBEHHOT'O MHTEJUIEKTA

BJIa/ieeT HABbIKAMU

COBCPUHICHCTBOBAHUA KOMITBIOTCPHBIX
IporpaMM HCKYCCTBEHHOI'O HHTEIUIEKTa, C
LEIIBI0 peLieHus IPaKTUYECKON

npodeccuoHanbHOM 3a7aun

3. Yka3anue MecTa AUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl

Hannasg pucummivHa (MOAyib) BiiatoueHa B bnok «/lucuunnunel, monymu» b1.0.38 ocHOBHOI
npodeccuoHaibHONM oOpazoBaTenbHOM Tporpammbl 01.03.02 Ilpukmannas matemaTuka W WHQOpMaTHKA
OTHOCHTCSI K 00513aTeIhHON YacTH Y4eOHOTO TUIaHa.

Ne Kon n HanMeHOBaHUE UHIAMKATOPA
[TpenmecTByromye AMCUUTUINHBI
n/m JOCTHKEHUS] KOMITETCHIINT
1 [|YucieHHble METOIBI OIIK-2.1, OIIK-2.2
2 |I[IporpammupoBaHrEe B MATEMAaTHYECKHX TTAKETaX [1K-1.4
3 [JluneiiHoe M HeTMHENWHOE MPOrPaMMHUPOBaHHE OIIK-4.3, OIIK-1.2
4  |YuciaeHHBIE METOIbI OIIK-2.1, OIIK-2.2
5 [[IporpammupoBaHue B MaTeMaTUUECKHUX MaKeTaxX [IK-1.4




6 |JluHeliHOE M HEMMHEWHOE TPOTrPAMMHUPOBAHKE

OIIK-4.3, OIIK-1.2

YucieHHbIe METOIBI
YMETB:

- BBI6I/IpaTB KOHKPETHBIC YHUCIICHHBIC METO/AbI, OIITUMAJIBHEIC JIs1 JaHHOT'O KJjIacCa 3aday,

BJIAJACTh:

- HaBbIKaMU ITPUMCHCHU A YU CJICHHBIC MCTOABI JJIs1 pCHICHUA IIPUKIAAHBIX 3a1a4.

IIporpammupoBaHue B MaTEMaTUYECKHUX ITAKETaxX

YMETb:

- pabortath ¢ M-(aiinamu cuenapueB u pyHkiuii B MaTemarnueckom nakere MATLAB,;

- paboTaTh ¢ yNpapiSIOUUMHI CTPYKTYPaMH.

JInHEHOE ¥ HETMHEWHOE MPOrPAMMHUPOBAHUE
YMETB:

- IPUMCHATH YUCIICHHBIC MCTO/IbI PCUICHUW 3aaa4 OZ[HOMCpHOﬁ u MHOI‘OMCpHOfI OIITUMU3AIMH.

Ne Kon n HanMeHOBaHME HHIUKATOPa
[Tocnenyromuye TUCHUIIITMHBL
/11 ITOCTHIKEHUS KOMIIETEHIIUN
1 |BeposSTHOCTHOE U MMHUTAIIMOHHOE MOJICTUPOBAHUE I1IK-4.1, IIK-4.4
2 |BeposTHOCTHOE M UMUTAIIMIOHHOE MOJICIIUPOBAHNE I1IK-4.1, IIK-4.4

4. O0beM QUCHUIIMHBI (MOAYJIS) B 3a4eTHBIX €IUHHUIIAX € YKA3aHMEM KOJUYECTBA aKaJeMHYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI PadoTy o0ydyawiumxcs ¢ npemnogasarejieM (M0 BHAaM y4eOHBIX
3aHATHH) U HA CAMOCTOSAITEIbHYIO Pa00Ty 00y4YaK0IIUXCS

Cemectp
N3 Hux yacel Ha
Bup yueOHOIt paboTh Beero MIPAaKTUYECKYIO
Hacos NOATOTOBKY 6
KoHTakTHas padora 48 48
Jlexmmonnbie 3ausaTus (JIek) 16 0 16
[pakTuueckue 3austus (Ip) 32 0 32
HNuast koHTaKTHAs padoTa, B TOM YHCJIeE: 15 15
KOHCYJIBTAIINH 110 KypCOBO# paboTe (IIPOEKTY), 1 1
KOHTpOJIbHEIM pabotam (PI'P)
KOHTaKkTHas paboTa Ha aTTecTaluio (caaJa 3a4era,
3ayeTa ¢ OIICHKOM; 3aIll1Ta KypCOBOW pabOThI 0,25 0,25
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHUIO 0.95 0.95
(KoHCYNBTAIUS Tepe1 IK3aMEHOM U c/laya dK3aMeHa) ' ’
Yacel Ha KOHTPOJIb 26,75 26,75
CamocrositenbHas padora (CP) 31,75 31,75
O01mas TPy10eMKOCTh THCIUILIMHBI (MOYJIsT)
yacbl:| 108 108
3a4eTHbIC eIUHHUIBI: 3 3

5. Copep:xanue IMCHUIUVIMHBI (MOAYJIS), CTPYKTYPUPOBAHHOE IO Ppa3aejnaM (TeMaM) € YKa3aHMeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

5.1. TemaTnueckuii aH AUCUMUILIUHBI (MOJTYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
o WHJIUKATOP
E a
Ne Pasgensl qUCUUIUTUHEL ‘2 JICKIHH I13 JP CP B;zgo’ JIOCTHUKEHU
[0} .
O W3 HUX Ha M3 HUX Ha M3 HUX Ha 5
TIpaKTH- TIpaKTH- TIpaKTH- KOMIICTCHI
BCECTO YECKYIO BCECTO YECKYHO BCETO YECKYHO Un
noaro- moaro- moaro-
TOBKY TOBKY TOBKY
L pazaen. HTemiekTyaabHble
TEXHOJIOTUH U HEHPOHHBIC CETH
OIIK-4.1,
1.1. [TpagunmoHnHbie HEWPOHHBIC CETH| 6 1 3 1 5 OIIK-4.3,
OIIK-5.2
OIIK-4.1,
1.2. |I'nyOokue HellpoHHae ceTu 6 2 1 1 4 OI1K-4.3,
OIIK-5.2
2 |2 paznen. OnHOCHONWHBIN 1
MHOTOCIIOMHBIN MepCenTPOH
OIIK-4.1,
2.1. |Ilepcentpon Pozenbnarra 6 2 1 2 5 OIIK-4.3,
OIIK-5.2
OIIK-4.1,
2.2. |MHOTOCIOWHBIN TIEpPCENTPOH 6 1 3 4 OIIK-4.3,
OIIK-5.2
3. |3 pasaen. Meroas! 0OyueHus
MHOT'OCJIOMHOTO TIEPCENTPOHA C
MPSIMBIM PACIIPOCTPAHEHHEM
CUTHaJIa
Monens MHOT'OCJIOMHOTO OINK-4.1,
3.1. 6 2 2 1 5 OIIK-4.3,
nepcenTpoHa OITK-5.2
4. |4 pa3nen. Heliponnsle certu,
YUUTBHIBAIOIINE BpEMSs
41 HNHC c KpPaTKOBPEMEHHOM 6 2 4 9 8 835:2 %:
NaMSAThIO OITK-5.2
5. |5 pasnen. HeliponHsie cetu ¢
paaraTbHBIMHA 0a30BBIMH
byHKIISIMU
Mopgens HeWpoHa UM MOJENb OINK-4.1,
51.1 0 . 6 1 4 2 7 OIIK-4.3,
HelpoHHOU cetu ¢ PbO. OITK-5.2
Kpatkue cBenenuss us teopuu OlK-4.1,
5.2. 6 1 2 2 5 OIIK-4.3,
peryisipuzanuu TUxoHOBA. OITK-5.2
6. |6 pasneun.
CaMoOpraHnu3yromumecs: KapTbl
Koxonena
CamMoopranusyoomuecsi  KapTsl OlK-4.1,
6.1. KoxoHeHa 6 2 4 2 8 OIIK-4.3,
) OIIK-5.2




7. |7 pasnen. PexkyppeHTHBIE
HEUPOHHBIE CETH
OIIK-4.1,
7.1. |PexyppeHTHbBIC HEHPOHHBIE CETH | 6 3,55| 3,55 |[OIIK-4.3,
OIIK-5.2
8. |8 paznen. HeliponHsie cetn,
OCHOBaHHBIE HAa MH(POPMAITIHI
Heiiponnsie ceTu, OCHOBaHHbIC OIK-4.1,
8.1. Ha TCOPHH UH (popl;lauml 6 1 2 52| 8,2 |[OIIK-4.3,
' OIIK-5.2
OIIK-4.1,
8.2. |Cnenoe u3BieueHue curgaia. 6 1 6 5 12 OI1K-4.3,
OIIK-5.2
HeliponHsle ceTH, OCHOBaHHBIC OTIK-4.1,
8.3. Ha HHGOpMALIH ’ 6 5 5 OIIK-4.3,
OIIK-5.2
9. |9 pasnen. lHas KoHTaKTHast
pabora
OIIK-4.1,
9.1. |nas koHTakTHas paboTa 6 1,25 | OIIK-4.3,
OIIK-5.2
10. |10 pa3nmen. KonTpois
OIIK-4.1,
10.1.|Dx3amen 6 27 OI1K-4.3,
OIIK-5.2
5.1. Jlexknuu
Ne | HammeHnoBaHue pazaena N
. HaumeHnoBaHue 1 KpaTKoe coep:KaHHue JEKIUN
pasn Y T€MBI JIEKIU I
HoBble HayuHble HampaBi€HUs: HCKYCCTBEHHBIM MHTEUIEKT, MAaIlIMHHOE
o0yyeHHe M HEHPOHHBIE CETH, HUCTOpUS HMX Pa3BUTUS M COBPEMEHHOE
COCTOSIHHE.
O0630p mpobaeM, KOTOpbIE SBISIOTCSA TMPEIMETOM H3YYEHHUS KaXIOro Mu3
1 TpanuuroHHbIE HAy4YHBIX HalpaBJIE€HUI U IPUMEPHI YCIEIIHOTO UX PELICHHUS.
HEHpPOHHBIE CETH buonnveckuil Mmoaxox K PEIIEHUI0 3a7ad HMCKYCCTBEHHOT'O MHTEJUIEKTA,
Ouosoruueckue (eCTeCTBEHHbIE) U HCKYCCTBEHHbIE HEMpOHHBIE ceTu. Mozenb
HCKYCCTBEHHOI'O HEIipOHa U NCKYCCTBEHHOW HepOHHOH ceTh. MHOroobpasue
APXUTEKTYp HEMPOHHBIX CETEH U PEIIAEMBIX C UX ITOMOIIBIO 33/1a4.
I'myOokue HelipoHHae ceTu
9 ['ny6okue Heliponnae |[O630p HOBBIX MOAXOMOB: CBEPTOYHBIE HEHPOHHBIC CETH, METOJ OMOPHBIX
ceTu BekTOopoB SVM, nepeBbst puieHnid u ciaydaitaele jeca, RSTM neliponHble
CETH.
Knaccugukanus ¢ ucnoib30BaHUEM MEPCENTPOHA, TPEI0KEHHOT0 DpIHKOM
Pozenbnarrom, - OIHOCIOWHOW HETWHEHHOW CETH C TOPOTOBBIMH
3 [lepcentpon AKTUBALIMOHHBIMU (YHKIUSMHU.
PosenOmnarra ANTOPUTM aJanTanv BECOBBIX K0P uIMeHTOB mepcenTtpoHa. [Ipobiema
«uckiovaroiee NJIN» u pemenne 3aaau pa3faeneHus JaHHBIX, OTYyYEHHBIX
C TIOMOIIIBIO JIOTUYECKUX BBIPAKEHUI.
Pemenue 3amau knaccuuKauy JaHHBIX ¢ TPUMEHEHUEM MeToa K- cpeHux
4 MHoTrOoCIOMHBIH 1 ero MOIu(UKAIIUHA.
MIEPCENTPOH 3ajaya BEKTOPHOTO KBAHTOBAaHHS U TpPUMEpP IMOJYYEHHUS JAUarpaMMbl
BopoHOro /17151 KOHEUHOTO MHO>KECTBA.




Mopaens MHOTOCIIOMHOTO
MepcenTpoHa

Mogens HEMpOHa MHOIOCIOMHOIO IIEPCENTPOHA: BeECa, CMEILIECHUA W
aKTUBAIMOHHbIE (PYHKIUH.

ApXHUTEKTypa MHOTOCIOHHOIO NEPCENTPOHA: BXOJHOW CIOW, BHYTPEHHHUE
CJIOU U BBIXOJIHOM ciioi. [IpobGiema oOydeHuss MHOTOCIIOMHOTO MEePCeNTPOHA.

ANropuT™M 00paTHOTO PacIIPOCTPAHEHHS OIIUOKH.

HNHC c kpaTkoBpeMeHHOH
NaMATbIO

ApPXUTEKTYpa U METOAbl 0O0yueHHs] HEHPOHHBIX CEeTell ¢ KpaTKOBPEMEHHOMH
HaMSATBIO.

[Tpumep amantuBHOTO GuibTpa. Muorocnoiinas MHC c¢ 3agepxkamu 1o
BpEMEHH Ha BXOJaX HEUPOHOB. AMaNTHBHBIA HEHPOHHBIH QUIBTP.
HeliponHnas cerb ¢ 3amepKKamMu 10 BpeMEHHM B ciosXx. lIpocrpancTBeHHO-
BpemeHHas moaenbs MHC.

Mopens HelipoHa U
MOJIEIb HEUPOHHOM CETH
c PBD.

APXUTEKTYpa U METOJIbI 00yUEHHS pEKYPPEHTHBIX HEHPOHHBIX CETEH.
Hetiponnsie cetu ¢ paguanbHbIMU 0a30BbIMH (QyHKIUsMU (PBD). Monens
HelipoHa ¢ Pb®. Apxurekrypa ABYXClOHHOW HeillpoHHOW cetn ¢ PBO.
CnocobHoCTh HelipoHHOU ceTu ¢ PB® pemarts 3agady pasnenenus oOpasoB.
[Tpo6nema «uckmouaroiiee MJIN» u ee pemenue ¢ nomounpto Pb® ceru.

Kpatkue cBenenus us
TEOPHUHU PETYIApU3ALUI
Tuxonosa.

OcoOenHocTy mpuMeHeHHs HelpoHHBIX ceTeil ¢ Pb® nns untepnonupoBanus
JIaHHBIX.

OO0yueHue ¢ yuuTeseM Kak I10xo o0ycioBieHHas 3a1a4a. Kparkue cBeneHus
u3 Teopuu peryiaspusanuu Tuxonosa. CoiicTBa HeiipoHHOM ceTn ¢ PB® kak
cetu perymnspuzauuud. O6o6mennas Pb® cers. Ctparerun obydyenuss PbdD
ceteil. OOOCHOBaHWE 4YHCIIa HEHPOHOB CKPBITOrO 0. MeToasl BBIOOpa
1eHTpoB Pb®: ciayualiHbiii BEIOOP, BHIOOP IO MPUHIIMITY CAMOOPTaHU3AIIUH,
BBIOOD C YUUTENIEM.

Camoopranusyroumecs
kapTbl KoxoHena.

Camoopranusupyromiecs kaptbl Koxonena (SOM).

®usnonornueckas wuHrepnperamuss SOM. Vpaeaenue o0yuenus SOM,
MPOLIECCHl COPEBHOBAHMS, Koorepanuu u aaantanuu BecoB MHC. HauansHoe
MO3UIIMOHUPOBAHUE HEHPOHOB. CaoiicTBa KapThbl MIPU3HAKOB:
anmpOKCUMAITHS BXOJTHOTO MIPOCTPAHCTBA, TOTIOJIOTUYECKast
VIOPSAOYEHHOCTh WM COOTBETCTBHME  IUIOTHOCTH  pachpeiesieHus
BEPOSITHOCTEM.
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Heliponnslie cetn,
OCHOBAaHHbBIE HAa TEOPHUH
nHbopMaluu.

Heiiponnsie cet, OCHOBaHHBIE Ha TEOPUH UH(GOPMAIIHH.
ApXHUTEKTypa HEHPOHHOM CeTH, OCHOBAaHHOW Ha TeOpUu WHGOPMAIIUH.
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Crnenoe u3BlIcUeHNE
CHUTHAJIA.

[IpoGnemMa pa3zneneHUss W OLEHKM MCXOJHBIX CHUTHAJOB M UIYMOB,
IIPE/ICTABIICHHBIX B BUJIE CMECH.

Meron aHanu3a HE3aBUCUMBIX KOMIIOHEHT /IS PEIICHMS 3aJa4d CIJIETOro
U3BJICYEHMs] cUrHaJIoB. KackagHas HEMpOHHAsI CETh JJIs CIETIOr0 U3BIICYECHHUS
CUTHAJIOB. AJJanTalys aKTUBALIMOHHOW (DYHKIIMN HEHPOHOB.

5.2. IlpakTudeckue 3aHATHS

HaunmenoBanue paznena

Ne .
aayy| ¥ TEMBI TIPAKTHIECKHX HaumenoBanue u conepkanre NpakTHUECKUX 3aHATUI
P 3aHATHIA
TpammonHbe Knacrepusanus merogom K-cpeaHux.
1 P CTyneHThl MUIIYT, OTJIAKUBAIOT U BBIMIOJIHAIOT IPOrPaMMBI 10 TEME 3aHATHS,
HEWPOHHBIE CETU .
CHPOHHbIC €€ yKa3aHHOH B paznene «Tema qUCIMIUINHBD.
L6 . CBepTouHbIe HEHPOHHBIE CETU
2 /LyDOKUE HEMPOHHAC 1y 1o Tl MIUIIYT, OTIIAXKHUBAIOT M BBITOIHSIOT IIPOrPAMMBI T10 TEME 3aHSITHS,
TH .
ce yKa3aHHOH B paznene «Tema qUCHMILINHBD.
AJNTOPUTM ajanTanuy BeCcOBbIX Kod(hdumumeHToB nepcentpoHa. [Ipobdmema
3 ll;lepcengOH «ckmoyaroniee NJIN» u pemenue 3agad pa3aeseHns JaHHBIX, TOJy4YEeHHBIX
o3eHOsaTTa

C IIOMOIIIBIO JIOTHYCCKHUX BBIpa)KeHHﬁ.




CTy,Z[eHTBI HI/IIJ_IyT, OTJIAKHNUBAKOT U BBIIIOJIHAKOT HpOFpaMMLI 10 TEMC 3aHATUA,
yKa3aHHOW B paznene «TeMa quCuUIInHb.

PewieHne n0ruyecKkux BBIPAKEHUN C MCIOJIb30BAHMEM HEMPOHHBIX CETEH -

4 MHOrocinonHbINk MEPCENTPOHOB
IIEPCENTPOH CTyaeHThI MUIIYT, OTJIAKUBAIOT U BBITOIHSIOT IPOTrPAMMBI 10 TEME 3aHATHUSA,
yKa3aHHOM B paszzeine «Tema TUCHUIUIMHBDY.
. MHOroCIOMHBIN HepcCenTPOH
Mopaenb MHOTOCIIOHOTO
5 CTyaeHThI MUIIYT, OTJIAKUBAIOT U BBIIOIHSIIOT IPOTrPAMMBI 10 TEME 3aHATHUSA,
nepcenTpoHa .
P p yKa3aHHOMH B pazzaene «Tema AUCIUIUIMHBDY.
ApXUTEKTypa U METOJbl O0y4YeHUS] HEHMPOHHBIX CETEH C KPaTKOBPEMEHHOU
6 NHC c xpaTKOBpeMEHHOI1 | 1aMAThIO
MaMATbIO CTyaeHThl MUIIYT, OTJIAKUBAKOT U BBIIIOIHSIOT IPOrPAMMBI 10 TEME 3aHATHUSA,
yKa3aHHOM B pazzene «Tema TUCHUTUTHHBD.
Mogenb Heifipona 1 |APXHTEKTypa U METOJIbI 00Y4EHHSI PEKYPPEHTHBIX HEHPOHHBIX CETEH.
7 | momens neiiponnoii cetn |CTYAEHTBI MUILYT, OTJIAKUBAIOT U BBINOJHAIOT IPOIPAMMBI I10 TEME 3aHSTHS,
c Pb®. yKa3aHHOU B paznene «TeMa quCuunInHb.
Kpatkue cBenenus u3 [Pb® HenpoHHbIC ceTH
8 | Teopuu perynspusanuu |CTYIEHTHI IUIIYT, OTJIAKUBAIOT M BBINOJIHAIOT IPOrPAMMBI 110 TEME 3aHSATHS,
TUXOHOBA. yKa3aHHOM B pazzene «Tema TUCHUIUIMHBDY.
Camoopranu3yronifecs: KapTbl 1 UX IPUMEHEHHUE B 3a/1a4ax Kiaccudukanuu
9 CaMooprauu3yompecs |4 B 3a7la4aX CHUKEHHS Pa3MEPHOCTU M YIIOPAAOUEHUS
kapTel Koxonena. CTyaeHThI MUIITYT, OTJIAKUBAIOT U BBIIIOIHSIIOT IPOTPAMMBI 110 TEME 3aHSTHUA,
yKa3aHHOM B pazzaene «Tema TUCHUIUIMHBDY.
Heiiponnsie cetu, O6paboTka cUrHaJIOB
11 | ocHoBannble Ha Teopun |[CTYIEHTHI IMIIYT, OTIAXKUBAIOT U BBIIOIHAIOT IIPOrPAMMBI 110 TEME 3aHATHS,
uH(pOPMALIMH. yKa3aHHOM B pa3zzeine «Tema TUCUMIUHBDY.
HNHC nns cnenoro pa3aelieHus] CHTHAJIOB U M300payKeHUH
Crenoe u3BieueHue
12 CTyaeHTHI UITYT, OTJIAKUBAIOT U BBITIOIHSIIOT TPOTPAMMBI 110 TEME 3aHSTHUA,

CHUT'HaJa.

YKa3aHHOI>’I B pa3aciic «Tema IUCITUTITINHBD.

5.3. CamocrosiTenpHasi paboTta o

OyJaromuxcs

Ne | HaumeHnoBaHnue paznaena N
CopepxaHue caMOCTOSITENbHON pabOThI
pa3n| AMCLMILIMHBI U TEMBI
TpanuuOHHbBIE HEHPOHHBIE CETH.
TpanuioHHbIE N3yuenue nekuroHHoro matepuaia. Iloaroroska x ysabopatopHoi padorte.
! HEHPOHHBIE CETU CryneHTbl M3y4alOT MCTOYHMKH JINTEPATYPBI, CTaTbU, MHTEPHET-PECYPCHI,
COCTaBJISIFOT OTUETHI.
CBepTouHbIe HEHPOHHBIE CETU
9 I'ny6oxue neliponnae |HM3ydenue nexuuonnoro marepuana. Iloaroroska x mabopaTopHoii padore.
CEeTH CryneHTbl HM3y4arOT MCTOYHMKH JINTEPATYphl, CTaThbH, UHTEPHET-PECYPCHI,
COCTaBJISIFOT OTYETHI.
Knaccudukanus ¢ HUCHOIB30BaHUEM  MEPCENTPOHA, IPEATIOKEHHOTO
®poukom PozenbxaTToM, - 0IHOCIOWHONW HEJIMHEHHOHN CeTH ¢ MOPOTOBBIMU
3 IlepcenTpon aKTUBALIMOHHBIMU (DYHKIMSIMH.
Pozen6narra N3yuenne nekunoHHOro marepuaina. Ilogroroska x jgabopaTopHoil pabore.
CTyneHThl HU3y4arOT MCTOYHMKH JIMTEPATyphbl, CTaThbU, UHTEPHET-PECYPCHI,
COCTaBJISIFOT OTUETHI.
Mopnens MHOTOCIOWHOTO MEPCENTPOHA
5 Monens MHOrociaoinoro |M3ydenne nexkunonHoro marepuana. [logroroska k gabopatopHoit pabore.

MEpCCIITPpOHA

CTy,Z[CHTBI HU3YyYalOT UCTOYHUKH JIUTCPATYPbI, CTATbU, MHTCPHCT-PECYPCHI,

COCTaBJIAIOT OTYCTHI.




NHC c kpaTkoBpeMEeHHOMI

NHC ¢ xpaTKOBpEMEHHOH MaMSTHIO.
N3yuenune neknuonHoro martepuaina. [loaroroBka k yrabopatopHoit padorte.

6
MAMSITHIO CTyneHThl HM3y4arOT MCTOYHHWKHU JIMTEPATYPBI, CTaThU, WHTEPHET-PECYpCHI,
COCTaBJISIIOT OTYETHI.
. Heliponnsie cetu PHO.
Mogpens HelipoHa U .
. . Wzyuenne nekunoHHoro Matepuana. IloaroroBka k naboparopHoi pabore.
7 | Monenb HEWPOHHOI ceTn
PED CryneHTsl M3y4arOT HCTOYHHMKHU JINTEPATYpbl, CTaTbU, MHTEPHET-PECYPCHI,
¢ ’ COCTaBJISIFOT OTYETHL.
Heliponnsle cetu perymnspusanuu
KpaTkue cBenenus u3 .
3 N3yuenue neknuonHoro marepuana. [loaroroBka k naboparopHoil paboTe.
TEOPHUU PETYIISIPU3ALIH
COpHHM pery/IApH3a CTyneHTsl HM3y4arOT MCTOYHHWKHU JINTEPATYPBI, CTaThU, MHTEPHET-PECYPCHI,
TuxoHoBa.
COCTaBJISIFOT OTYETHI.
Camoopranusupyromrecs kaptel Koxonena (SOM).
Camoopranus uecs .
9 «a fH KOX?I—?CTI& Nzyuenne nekunoHHoro Matepuana. IloaroroBka k naboparopHoi pabore.
P ' CryneHThl M3y4arOT HCTOYHHMKHU JIMTEPATYpbl, CTaTbU, MHTEPHET-PECYPCHI,
COCTaBJISIIOT OTYETHI.
p [IporpamMMupoBaHie peKyppEeHTHBIX HEHPOHHBIX CETei
eKyppEeHTHbIE
10 CKYpPP CTyneHThl HM3y4arOT MCTOYHWKHU JIMTEPATYPHI, CTaThU, MHTEPHET-PECYPCHI,
HEHPOHHBIE CETH
COCTaBJISIIOT OTYETHI.
HeiiponHnsie ceTi, OCHOBaHHbIE Ha TEOPUU UHPOPMAIUH.
Heiiponnsie cetu,
11 | ocHoBaHHbIC Ha TeopuH |M3ydeHne neknuoHHOrO Marepuaia. [loaroroBka k jgabopaTopHOil padore.
uH(pOpMaLIUH. CrTyneHTsl M3y4arOT MCTOYHHMKHU JIUTEPATYpPbl, CTaTbU, MHTEPHET-PECYPCHI,
COCTaBJISIIOT OTYETHI.
Brigenenue curnana ux cMecu
12 Crernoe m3Biieuenne |M3yuenue jeknuoHHOro marepuana. [lonroroBka k y1aboparopHoil pabdore.
CUTHAJIA. CTyneHTsl M3y4arOT MCTOYHHMKHU JIMTEPATYphl, CTaTbU, MHTEPHET-PECYPCHI,
COCTaBJISIFOT OTYETHI.
Heiiponnsie cet, Paznenenne nzobpaxeHuit.
13 OCHOBaHHBIE HA CTyneHThl M3y4arOT MCTOYHHKHU JIUTEPATYpPhI, CTaTbU, MHTEPHET-PECYPCHI,

uHpOpMaLun

COCTaBJIAIOT OTUYCTHI.




6. MeTonuyeckue MaTepuaJibl IJIs1 CAMOCTOATEILHON padoThl 00yYAOIIMXCS MO QU CHUILINHE (MOIYJII0)

[IporpamMmmoil AUCHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKIIMOHHBIX 3aHSITHI, HA KOTOPBIX JAeTCs
OCHOBHOM CHCTEMaTHU3WPOBAHHBIN MaTepuall, U JIabOpaTOPHBIX 3aHATUH, NPEANOJaralluX 3aKperyieHue
M3YYCHHOTO MaTepuaia U (JOpMUPOBAHHE Y O0yUaAIONUXCsl HEOOXOAMMBIX 3HAHHUH, YMEHUI 1 HaBBIKOB. Kpome
TOTO, B@KHEWUIIMM STaloM HW3Y4YeHHs TUCIUIUIMHBI SIBISETCS CaMOCTOsITeNIbHas padoTa 0O0ydaroImUXcs C
MCTIOJIB30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

B 06bvem camocTosITeNnsHOM paboOThI IO TUCHUILIMHE BKIIIOYACTCS CIeAyIOLIee:

- U3Y4YEHUE TEOPETUUECKUX BOIIPOCOB I10 BCEM TEMaM JIUCLUILIUHBL;

- IOATOTOBKA K JJAOOPATOPHBIM 3aHSATHUSM;

- IOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

- IOATOTOBKA K BBIMOJIHEHUIO KOHTPOJIHHON PadOTHI;

- MOJrOTOBKA K DK3aMEHY.

3a10roM yCHEIHOT0 OCBOCHUS AMCLUUILUIMHBI SIBISETCS 0053aTeIbHOE MOCEHICHHE JIEKIIMOHHBIX U
nabopaTOPHBIX 3aHIATHN, TaK KaK MPOMYCK OMHOTO (TeM Oojee, HECKOJBKUX) 3aHSATUH MOXKET OCIIOKHHUTH
OCBOEHUE pa3ziesioB Kypca. Ha mabopaTopHbIX 3aHATHSAX MaTepuall, U3JI0KEHHbBIN Ha JIEKLHUAX, 3aKpeIUIsieTcs Ipu
BBITIOJHEHUH 33/IaHUM.

[Tpuctynas K M3y4eHUIO TUCHUIUIMHBI, 00yJaroneMycsi HeOOX0UMO B MIEPBYIO OUEpelb 03HAKOMUTHCS
c conepxkanueM PIIJ[, a Takke METOAMYECKUMH yKa3aHHSIMH IO OpPTaHU3AIMH CaMOCTOSTENLHOW paboThI U
MOATOTOBKU K MPAKTUYECKUM 3aHSITHSIM.

[Ipu moAroTOBKE K JEKIIMOHHBIM 3aHATHUIM CTYJIEHTY HEOOXO0IUMO:

- 03HAKOMUTBCS C COOTBETCTBYIOIIECH TEMOW 3aHATHUSA;

- OCMBICJIUTh KPYT U3y4aeMbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHUS;

- U3YYHUTh PEKOMEHIyeMYI0 paboueil mporpaMMoi TuTepaTypy o JaHHOU TeMe.

[Tpr moOAroTOBKE K JIAOOPATOPHBIM 3aHATHUSIM M B PaMKaX CaMOCTOSITEIBHOW PabOTHI MO H3YyUEHUIO
JUCIUILTAHBI 00y4aromnMcsi HE00XO0UMO:

- TIOBTOPUTH 3aKOHCTIIEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHATUM MaTEpHall M JOMOJIHUTH €r0 C YYETOM
PEKOMEHIOBaHHOM 1O TaHHOW TEME JIMTEPaTyphl;

- TOpU CaMOCTOATEIIbHOM HW3YyYEHHM TEOPETUYECKOM TEMBI CHElIaTh KOHCIIEKT, HCIOIb3Ys
pekomenoBannble B PI1J[ ncrounukuy;

- BBITIOJTHUTH JIAOOPATOPHBIC 3aJaHHUS B PAMKax U3y4aeMOU TEMBI;

- OTBETUTh HAa KOHTPOIBHBIE BOMPOCHI MO TeMe, Ucmoib3ys Marepuansl POC, nubo rpynmnoBbie
WHJIMBUIyAJIbHBIC 3aJIaHMs], TIOJITOTOBJICHHBIC MPEIOAaBaTeNIeM;

- IOATOTOBUTKLCS K MTPOBEPOYHOM paboTe, MPeayCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

- IOJTOTOBUTHCS K TIPOMEKYTOYHOM aTTECTAIIUH.

HtoroM u3ydeHHs] AUCHUIUIMHBI SBISETCS SK3aMEH. DK3aMEH IMPOBOAMTCS MO pacnucaHuio. @opma
MIPOBEACHUS 3aHATHUS MOXET OBITh YCTHAsl, MUChbMEHHAs M B JIEKTPOHHOM BHje. CTyAEHTHI, HE TPOIIEIIINE
aTTECTAIUIO, JOJIKHBI JINKBUAUPOBATH 33J0JIKEHHOCTh B YCTAHOBJIEHHOM HOPSJIKE.

7. OueHovHble MATEPUAJIbI JJsi NMPOBeAEeHNUs] TEKYIero KOHTPOJSI YCIeBAeMOCTH M NMPOMEKYTOYHOM
arTecTauvu 00y4armMXcs N0 JMCUUILINHE (MOIYJII0)
7.1. IlepeyeHb KOMIETEHIIMI ¢ yKa3aHUEM 3TaIloOB UX (YOPMHUPOBAHMS B IPOILIECCE OCBOCHUS AUCIMITIINHBI

Kon n HaumeHoBaHue
Ne KonTtponupyemsie pa3ieisl IUCIUIITUHBL . Bun onienounoro
WH/INKAaTOpa KOHTPOJINPYEMOMH
/T (Motyist) CpencTBa
KOMIIETEHIINH
1 |TpamuumnoHHBIE HEHPOHHBIE CETH OIIK-4.1, OIIK-4.3, OIIK-5.2 Onpoc, Hanmcatme
porpamMmm
2 |Cny6okue Heifponnae ceTn OTIK-4.1, OTTK-4.3, OTTK-5.2 |O"Po% Hamcare
porpamMmm
3 [IIepcentpon PozenbnaTra OIIK-4.1, OIIK-4.3, OIIK-5.2 Ompoc, Harmcare
porpamMmm
4 |MHOrocnoiHbIi NepcenTpoH OIIK-4.1, OIIK-4.3, OIIK-5.2 Onpoc, Harcanme
IporpamMm




5 |Moaenb MHOTOCIIOHHOTO TIEPCENTPOHA OIIK-4.1, OIIK-4.3, OIIK-5.2 Onpoc, Hanmcatme
MIPOrpaMm
6 [MHC c xpaTkoBpeMeHHON MaMAThIO OIIK-4.1, OIIK-4.3, OIIK-5.2 Onpoc, Hacare
MIPOrpaMM
7 Mozens HelipoHa U MOJIeThb HEHPOHHOH CeTH ¢ OIIK-4.1, OTIK-4.3, OIIK-5.2 Omnpoc, HaIKMCcaHue
PHO. [IpOrpamMmm
8 Kpatkue cBeneHus U3 TEOPUH PETyspu3aIiun OIIK-4.1, OTIK-4.3, OITK-5.2 Ompoc, HanMcaHue
TuxoHOBa. IporpaMm
9 |Camoopranusyromnecs kapTbl KoxoHeHa. OIIK-4.1, OIIK-4.3, OIIK-5.2 Onpoc, Haneatme
IporpaMm
10 [PexyppeHTHBIC HEHPOHHBIE CETH OIIK-4.1, OIIK-4.3, OIIK-5.2 |Ompoc
11 HefipoHHble ceTH, OCHOBaHHBIC HAa TEOPUU OIK-4.1, OTIK-4.3, OITK-5.2 Ompoc, HanMcaHue
uHpOpMaIIUH. IpOorpaMm
12 |Cuenoe u3BieueHHEe CUTHAIA. OIIK-4.1, OIIK-4.3, OIIK-5.2 Onpoc, Harcamme
MIPOrpaMm
13 Heiiponnsie ceTH, OCHOBAHHBIC Ha| K- 4.1, OTIK-4.3, OIK-5.2 Ompoc,
uH(bOpMaIUu IPOrpaMMHUPOBAHUE
14 [Wnas xonTakTHas pabota OIIK-4.1, OIIK-4.3, OIIK-5.2
15 |Dx3amen OIIK-4.1, OIIK-4.3, OIIK-5.2 |Bompocsr

7.2. TuroBbIe KOHTPOJIBHBIC 3aJAHMSI HITU MHBIC MAaTEPUAITBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOX O IMMBIES
JUIS OIICHKY 3HAHUI, YMEHHI U HABBIKOB U (MJIN) OMBITa MPO(EeCcCHOHANBHON EATENbHOCTH, XapaKTEPU3YIOIINX
sTanbl GOPMUPOBAHUS KOMITIETCHITHI B TIPOLIECCE OCBOCHUS TUCITUTIIIUHBI

OIIK-

cereit

TectoBbIe 3a1anus

(11 mpoBepku CPOPMUPOBAHHOCTU HHAMKATOpPOB nocTikeHuss komnerenuuii OIIK-4.1, OIIK-4.3,

5.2)

Bapuanr 1

1. ITo kakuM IPUHLIUIIAM CTPOSITCSI UCKYCCTBEHHBIE HEHPOHHBIE CETH?
a) B cooTBeTcTBUUM ¢ MpUHLIMIAMM OpraHU3alMyd U (YHKIHMOHHPOBAHUS OMOJIOTMYECKUX HEHMPOHHBIX

b) ITo MMpUHOHIIAM U IIpaBUJIaM MaTeMaTHUUeCKOM JTOTUKHU
C) B cootBeTcTBHE C MNpUuHIUIIaMHU UCKYCCTBCHHOI'O MHTCIIJICKTA U TCOPHUH IMTPHUHATHA pGHIGHI/Iﬁ

d) Ha ocHoBe IMPUHOHUIIOB UMUTAUOHHOI'O MOJACIIMPOBAHUSA CIIOKHBIX CUCTEM U ITPOLIECCOB

2. Kto u xoraa pazpaboTai KOTHUTPOH?

a) V. Makkainox (W. McCulloch) u V. ITurrc (W. Pitts) 8 1943 r.

b) 1. Xe66 (D. Hebb) B 1949 r.
c) ®@. Pozen6nart (F. Rosenblatt) B 1957 r.
d) K. ®ykymmma (K. Fukushima) B 1975 r.

3. KOTI[E[ HCIIOJIBb30BaHUC HCKyCCTBeHHOﬁ HCprOHHOfI CCTHU ABJIACTCA I.ICJICCOO6p&3HBIM?

a)

¢ OTCYTCTBYCT aJII'OPUTM PCHICHHUA 3aJa4d HIJIIM HCU3BCCTCH IIPUHIUII €C PCIICHUA, HO HMCIOTCH
OKCIICPUMCHTAJIBHBIC JaHHBIC €€ PCHICHUA,
¢ 3a/la4ya XapaKTCpUu3yeTcCsa OOJIBIIMMU 00bEMaMHU I/IH(bOpMaI_[I/II/I;

¢ JAHHBIC HCIIOJHBI, 3alllyMJICHEI, H30BITOYHBI HJIN IMPOTHBOPCYMBEI;

b)

® OTCYTCTBYCT aJITOPUTM PCIICHUA 3adadyd WM HCU3BCCTCH MPHHIHUII €€ pPCIICHHA, W HET
AKCINEPUMEHTAJIbHBIX IAHHBIX €€ PEIICHUS;
* 33]71a4a XapaKTEePU3yeTCsl He3HAYUTEIbHBIMU 00beMaMu HHPOPMAIINH;




* TAaHHBIC HETOJIHBI, 3alTyMJICHBI, N30BITOYHBI HITH IIPOTUBOPEYHBHI;

c)

* 33]71a4a XapaKTepU3yeTcs OOIbIIMMU 00beMaMH HHGOPMAIIIH;

* HEOOXOJMMO OCYIIECTBUTh JIMHTBUCTHYECKYIO HWHTEPIPETAIMIO CTPYKTYPHl CETH W 3HAYCHUU
CHHAIITUYECKUX BECOB HEHPOHHOM CeTH:

* JaHHBIC HEMOJHBI, 3alTyMJICHBI, N30BITOYHBI WU TIPOTHBOPEUHBHI;

d)

* 3aJ1a4a XapaKTepu3yercs: OOIbIIMMU 00beMaMH UH(OPMAIIHH;

* TpeOyeTcsi OOBSCHUTH PE3yIbTAThl (DYHKIIMOHUPOBAHUS U MOJICITHPOBAHUS;

* HEOOXOIMMO OCYIIECTBUTH IKCIIEpTHOE (PopMHUpOBaHUE 0a3bl 3HAHUI;

4. B xakoii mocaea0BaTeIbHOCTA OCYIIECTBIsAETCS (PYHKIITMOHUPOBAHUE HEWpOHa?

a) Bo-miepBbIX, YMHOXXEHHE CUTHAJIOB HAa BXOJaX HEMpPOHA HA BECOBBIC KOI(D(PHUIIMEHTHI: BO- BTOPHIX
CYMMHUPOBAHHE MOJIYYEHHBIX PE3yJIbTaTOB: B- TPETHUX. HEMUHEITHOE TPeoOpa3oBaHuE

b) Bo-mnepBbiX, CyMMHpOBaHHE CHTHAJIOB HAa BXOJaX HEWPOHA: BO-BTOPBIX, UX HOPMAJIM3alUs; B-
TPEThUX. HEIMHEIHOE TPeoOpa3oBaHue

C) Bo-mepBhiX, HOpMaM3alMsl CUTHAJOB HA BXOJaX HEMpPOHA: BO-BTOPBIX. UX CYMMHPOBAHHE: B-
TPEThUX, HEMHEIHOE TPeoOpazoBaHue

d) Bo-mepBbiX, YMHOKEHHE CHTHAJIOB Ha BXOJaX HEHpPOHA Ha BECOBBbIC KOA(P(HUIIMEHTHI: BO- BTOPBIX.
HeJIMHEeWHOoe mpeoOpa3oBaHue MOTYYCHHBIX PE3yNIbTaTOB: B-TPEThUX, UX CYMMHUPOBAHUE

5. Kakue Tumbl HEMPOHOB B MCKYCCTBEHHOM HEHPOHHOW CETH MOKHO BBIACINUTH B 3aBUCHMOCTH OT
BBINOJIHAEMBIX UMU (QYHKLUH?

a)

* BXO/IHbIE HEUPOHBI:

* IPOMEXYTOYHBIE HEUPOHBI:

* BBIXO/IHbIE HEHPOHBI

b)

* CHHAIITUYECKUE HEUPOHBI:

* COMAaTHYECKUE HEUPOHBI:

* ICHIPUTHBIC HEUPOHBI

c)

* HOPMaJIU30BAHHBIE HEUPOHBI;

* AKTUBALIMOHHBIC HEHPOHBI;

* HCAKTUBALIMOHHBIC HEHPOHBI

d)

* BO30YX/1aro111e HEHPOHBI;

* TOPMO3AIINE HEUPOHBI:

* HEUTPAJIbHBIE HEHPOHBI

6. Kakue cymecTByrOT pa3HOBUIHOCTH HEUPOHHBIX CETEH C 0OpATHBIMU CBS3SIMU?
a)

* MOHOTOHHBIE;

* HEMOHOTOHHBIE;

* CMELIaHHbIE;

b)

e cJ1a00CBsI3aHHEIE;

* CUIbHOCBSI3aHHBIE;

* KOMOMHUPOBAHHBIE;

c)

* CJIOUCTO-IIMKJINYECKHUE:

* CJIOUCTO-TIOTHOCBSI3aHHBIE:
* IOJTHOCBSA3aHHO-CJIOUCTbHIE
d)

* CJIOUCTHIE;

* YaCTUYHO-CJIOUCTHIC;



* HECJIOUCTEIE;

7. Kakue OCHOBHBIE THITBI MCKYCCTBEHHBIX HEHPOHHBIX CETe MOXXHO BBIJCIUTH C TOYKH 3PEHUS
MPUHIIMIA UX ACHCTBUSA?

a)

* (hoopMaJIbHBIE UCKYCCTBEHHBIEC HEHPOHHBIE CETH;

* peaKCalMOHHBIC UCKYCCTBCHHBIC HEHPOHHBIE CETH;

* ICKYCCTBEHHBIE HEHPOHHBIE CETH, HMUTHUPYIOIINE CBOWCTBA €CTECTBEHHBIX HEUPOHHBIX CETEH;

b)

* (hopMaIbHBIE UCKYCCTBEHHBIEC HEHPOHHBIE CETH;

* KBa3u(popMabHbIE;

* HeOpMaJIbHBIE;

c)

* TOMOI'€HHBIE;

* TETePOTCHHBIC;

* THOPHUIHBIC;

d)

* TOMEOCTATHYECKUE;

* CaMOHaCTPaNBAIOIIUECS;

* 3BOJIFOIIMOHUPYIOIITHE

8. Uro nokaszeiBaer Teopema Kommoroposa-ApHombaa?

a) Bo3MOXXHOCTB MOCTPOEHHSI MHOTOMEPHOI'O OTOOPAKEHHsI ¢ MOMOILBI0O MAaTEMAaTHUYECKUX OIepaluii
HaJ He OoJiee yeM IByMs [IepEMEHHBIMU

b) IlpeactaBumMocTh (YHKIMH MHOTHMX IEPEMEHHBIX JOCTATOYHO OOLIEro BHIA C I[OMOIIBIO
JBYXCJIOMHOW HEHPOHHON CETH C MPSMBIMH MOJHBIMU CBSI3IMH C N HEHPOHAMH BXOIHOTO ciiosi, (2n-1)
HEHpOHAMU CKPBITOTO CJIOSI C 3apaHee WM3BECTHBIMU OrpaHMUYEHHBIMH (DYHKIMSIMM aKTHUBALMU (Hampumep,
CUTMOHUJAJIHBIMM) U M HEHPOHAMU BBIXOJIHOTO CJIOSI C HEU3BECTHBIMU (DYHKIMSIMU aKTHBALIUU

C) Pemaemocth 3amaum mnpenactaBieHUs (GYHKIHMHM HPOM3BOJLHOIO BHIA Ha HEHPOHHOH ceTu M
yKa3bIBaeT JJIs KaX10H 3a7jaul MUHUMAJIbHbIE YNCIIa HEHPOHOB CETH, HEOOXOJUMBIX JIJISl €€ PeIleHuUs

d) IIpexacraBieHre MHOTOMEPHBIX (DYHKIHI MHOTHX MEPEMEHHBIX C HCHOJB30BAHHEM OJHOPOIHBIX
JIBYXCIIOMHBIX HEHPOHHBIX CETEN C CUTMOMIaJbHBIMU NIEPEATOYHBIMU (DYHKIUSIMU

9. KakoBa 1ienb 00yueHHs ¢ yUUTEIEeM UCKYCCTBEHHOM HEHPOHHOM ceTu?

a) Hactpouts mapameTpbl HEHPOHOB (CHHANTHYECKHME BeCa M CMEIICHHS) HEMPOHHON CETH TaKUM
00pa3zoM, 4TOObI 00ECTIEUNTH /ISl BXOJIHBIX CUTHAJIOB MOJIy4YeHHE TPeOyeMbIX BBIXOHBIX CUTHAJIOB.

b) 3MeHHUTh CTPYKTYpPY M apaMeTphbl HEHPOHHOM CETH TaKUM 00pa3oM, 4ToObI OHA CTalla aJIeKBaTHOU
CTPYKTYpE M IMapaMeTpaM pelIacMon 3a1auH.

¢) OGecneunTh MUHUMAaNbHYIO U30bITOUHOCTH MTHC.

d) OcylIecTBUTh YCTaHOBJICHHE YCTONYMBBIX 3aBHCUMOCTEH MEXKIY COXPAaHSIEMBIMHU 3 HCKYCCTBEHHOU
HEWUPOHHOW CETH JTaHHBIMHU.

10. B yem BbIpakaeTcsi ClIOCOOHOCTh K 0000IIEHNIO UCKYCCTBEHHON HEHPOHHOM ceTn?

a) OTO cHOCOOHOCTh HEWPOHHOH CeTH JAeNaTh TOYHBIM MPOTHO3 Ha JIAHHBIX, HE MPHUHAJIEKAIINX
HCXO/HOMY 00Yy4YaroieMy MHOXKECTBY

b) DTO BO3MOXHOCTH arperupoBaHUs HMCXOAHBIX JAHHBIX B HEHPOHHOW CeTH JUIs TONyYSHHS
000011IeHHON OLIEHKH

C) OTO cCIOCOOHOCTh HEMPOHHOMN T€HEPUPOBATH HOBBIE TUIIOTE3bI

d) D10 CcHOCOOHOCTP HEHPOHHOH CETH YBEIWYHMBaTh O0OBEM 3allOMHHAEMOW HH(MOPMAIUH 10
pe3yabTaTaM JUTHTEITHHOTO 00yIeHUS

11. Yem oTiiMuaeTcsi CHTHANBHBIN MeTo ] 00ydeHust Xe00a ot nuddepeHimanbHOro?

a) B curnanpHOM Meroae oOydeHHs Xe00a yCHIIMBAIOTCA Beca CBS3EH MEXIY BO30YXKIEH-HBIMU
HelipoHamu, a B auddepeHmanbHOM MeToie o0ydueHust Xeb0a 0ojiee MHTEHCUB-HO U3MEHSIOTCS BEca CBS3CH,
COEIMHSIONINE HEHPOHBI, BEIXOJIBI KOTOPBIX HanboJee TU-HAMUYHO H3MEHUIIHCH.

b) B curnanpHOM MeTone 00yueHus Xe00a 3MEHSIOTCS TOJIBKO Beca CMEKHBIX HEHPOHOB, a



B auddepeHnmaasbHoM Meroae oOydeHuss Xe00a - M3MEHSIIOTCS Beca HEHMPOHOB, HEIMOCPEICTBEHHO HE
CBSI3aHHBIX JPYT C JPYTOM.

) B curnainsaOM MeTo/Ie 00yueHHs Xe00a Beca HEHPOHOB U3 COCETHUX CJIOEB H3MEHSIOT-CS ITOMAPHO, a
B nuddepeHnnanTpHOM MeToie o0yueHus: Xeb0a - H3MEHSIOTCS Beca cpa3y TPy HEHPOHOB.

d) B curnanpHOM MeToze 00y4ueHus Xe00a U3MEHSFOTCS Beca HeHPOHOB OJJHOBPEMEHHO BCEi ceTH, a B
muddepeHranbHOM MeTo e 00ydeHus: Xe00a - mocie0BaTeIbHO OT CJIOS K CIIOKO.

Bapuant 2

1. KTo 1 Koraa npeaioKui nepByro MoJieiab HelpoHa?

a) Y. Makkanox (W. McCulloch) u V. ITurrc (W. Pitts) B 1943 r.
b) 1. Xe66 (D. Hebb) B 1949 r.

) @. Pozenodnart (F. Rosenblatt) B 1957 r.

d) 1. Xero0en (D. Hubel) u T. Busens (T. Wiesel) 8 1959 r.

2. KTo ¥ Korma TpemIoKWI HEWpOoceTeBbie MOJENIH, OOydJaroliencss 0e3 y4uTenass Ha OCHOBE
caMOOpraHu3anun?

a) 1. Xe66 (D. Hebb) B 1949 1.

b) ®. Pozenbnart (F. Rosenblatt) 8 1957 r.

¢) T. Koxonen (T. Kohonen) B 1982 r.

d) K. ®yxmnmuma (K. Fukushima) B 1975 r.

3. B yem 3akmrouaeTcs 3a1a4a KiacTepu3aun’?

a) 3amada KjIacTepU3alMyd COCTOUT B YKa3aHUH MPHHAIICKHOCTH BXOJHOTO 00pasa, MpeCcTaBICHHOTO
BEKTOPOM IPU3HAKOB, OJJTHOMY MJIH HECKOJILKUM MPEABAPUTEIBHO OMPEICICHHBIM KIIaCCaM.

b) Ilpu pemienun 3amaun KJIACTEPU3ALMH OTCYTCTBYET OOy4Yarolias BBHIOOpKAa C METKaMH KJIACCOB.
Perienre 3amaun KacTepU3allid OCHOBAHO HA YCTAHOBJICHHH IMOA00MS 00pa30oB W pa3MEIICHHH OJHU3KHUX
00pa30B B OMH KJIacTep.

C) 3agaueil KiacTepH3alMU SIBISCTCS HAXOXKICHHE PEIICHUS, KOTOPOE YIOBIETBOPSIET CHCTEME
OTpaHWYEHUIN ¥ MAaKCUMH3UPYET WM MHHUMH3UPYET LEICBYI0 ()YHKIIHO.

d) 3amgaueii KiacTepuU3alliK SBIACTCSA pacdeT TAKOro BXOJHOTO BO3CHCTBHS, IPU KOTOPOM CHCTEMa
CIIENIYET IO JKeJIaeMOW TPACKTOPUH, JUKTYEMOM 3TAIOHHOW MOJIEBIO.

4. Ha30BUTE HECYIIECTBYIONIYIO (DYHKIIMIO aKTHBAI[MK HEHPOHA
a) Homunanbnast

b) CurmongansHas

€) PagnanbHo-6a3ucHast

d) Ksagpatuunast

5. Kakne OCHOBHBIE THIIBI UCKYCCTBEHHBIX HEHPOHHBIX CETEW MOKHO BBIJICIIUTH C TOUYKH 3PECHHS HX
TOIIOJIOTHH ?

a)

* MHOT'OCJIOMHBIE:

* TIOJTHOCBSI3HBIC!

* c1a00CBA3HBIC

b)

* OJIHOCJIOMHEIE:

* IBYCJIOWMHBIE;

* MHOTOCJIOMHBIC

c)

* IOCJIEJIOBATEIIHHbIC,

* IapajuieyIbHbIC:

* [IOCJIEI0OBATEIBHO-TIApAJUIEIbHbIE

d)

* CUHXPOHHBIE;

* ACUHXPOHHBIE:



* KOMOMHUPOBAHHbBIC

6. Co CKOJIbKMMHU HEeHpoHaMU B OKpecTHOCTH (GoH HeilimaHa cBsi3aH KaxIblii HEWPOH c1a00CBA3aHHOM
HEUpOHHOMU ceTu?

a)3

b) 4

C) 0

d)8

7. K kakoMy THUITy HICKYCCTBEHHBIX HEHPOHHBIX CETEH OTHOCUTCSI MHOT'OCJIOMHBIN IepcenTpoH?
a) K cersim 6e3 00paTHBIX CBs3EH

b) K cetsim ¢ oOpaTHBIME CBSI3IME

¢) K cnoucro-uuknnyeckum cersiM ¢ 00paTHBIMU CBA3SIMU

d) K moJIHOCBA3HO-CIIOUCTHIM CETSIM

8. K kakoit rpynme MeToioB OOy4YeHHS HCKYCCTBEHHBIX HEUPOHHBIX CETEH OTHOCHTCS aJrOpPUTM
obpaTtHoro pacnpoctpanenus ourbku (error back propagation)?

a) JlokanbHOM ONTUMU3ALINY C BBIYUCICHUEM YaCTHBIX IPOU3BOIHBIX IEPBOTO MOPSAKA

b) JlokanpHOM ONTUMH3AIKMK C BBIYUCICHUEM YaCTHBIX IPOM3BOIHBIX IIEPBOI0 M BTOPOTO MOPSIKA

¢) CToxacTHuecKOi ONTUMU3ALIUN

d) I'moGanpHOM ONTUMH3AIINN

9. B uem BoIpaxkaercs 3ppexT nepeodyueHust HeHpOHHOM ceTu?

a) B upe3mepHO TOUHOM TOATOHKE BBHIXOIHBIX 3HAUEHUM CETH B CITy4ae CIUIIKOM JIOJITOro e 00ydeHust
IIPU YCIIOBUH, U30BITOUHO «MOILHOW» CETH

b) B HecriocoOHOCTH 3a0bIBaTh HAKOIUICHHBIN OMBIT CETH IPU €€ IIOBTOPHOM O0Y4CHHH

C) B ynmyurienun nporHocTHYECKMX BO3MOXKHOCTEH CETH IO pe3ysbTaTaM JINTEIbHOTO 00yUeHUs

d) B yBenuueHnn 3aBUCUMOCTH OT KauecTBa 00y4arolieil BEIOOPKH B Ipoliecce 00ydeHus

10. B yem 3akiroyaercst CyTh aaroputma oOyuenus 6e3 yuurens T. Koxonena?

a) MuHMMM3aIUs pa3HULBl MEXIY BXOAHBIMU CUTHAJJaMU HEHPOHA, MOCTYMAIOIIMMHM C BBIXOJOB
HEHPOHOB MPEABIAYILLIETO €05, U BECOBBIMHU KO GUIIMEHTaMH €r0 CHHAIICOB

b) Hactpoiika mapamMeTpoB HEHPOHOB /ISl YCHICHHS BECOB CBSI3€H MEX/1y BO30YICHHBIMU HEHPOHAMHU

C) beicTpoe cMHXpOHHOE U3MEHEHHUE BECOB BCEX HEHPOHOB OJTHOBPEMEHHO JJIsl BCEH CeTH.

d) Bo3MOXHOCTh UCIOJIb30BaHUSI OIPAHUYCHHOTO KOJIMYECTBA BXOJHBIX CUTHAJIOB Ui 00y4eHus 0e3
YXYIIIEHUS KauecTBa 00y4eHus.

11. KakoBo Ha3HaueHue Kpocc-MpOBEPKU HEUPOHHOM ceTn?

a) HezaBucumpblilt KOHTpOJIb pe3ynbTaTa B X0Ji€ alrOpUTMA.

b) CpaBHeHue pe3ysabTaTOB OOyUYCHHS CETH C pa3jIMYHONW CTPYKTYpPOHM Ha OJHOM W TOW K€ YacTh
BBIOOPKH.

C) He3zaBucumsblii KOHTPOIJIb pabOTHI Pa3IMUHBIX CII0EB HEMPOHHOMN CETH.

d) HezaBucuMmbIii KOHTPOJIb PabOTHI PA3IMYHBIX CIOEB HEHPOHHON CETH, TaK U OTIEILHBIX HEHPOHOB.

Kiroun k Tecty - Ha kadenpe.

7.3. Cucrema OLIEHUBAaHMS PE3yIbTATOB OOYYEHHS MO AUCHUUIUIMHE (MOAYNIO) MPU MPOBEACHHHM TEKYILIETO
KOHTPOJISl YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HMCII0JIb30BaHNE HAYYHON TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE H
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSX, KOHIEIIMUAX U HAIPABICHUAX JUCUUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOXKHBIE MPOOIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (peKTUBHO UCIONIF30BATH B MOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBI U 1aBaTh UM KPUTHYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U NPOQeCcCHOHATIbHBIX 3a71a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATypPhl, PEKOMEHA0BAaHHON pabodel mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1oj pyKOBOJCTBOM IIPENOJaBATENs HA IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJM4uue TpyObIX OmMO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHUS JJIs IPOBEICHHS IPOMEXKYTOUHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHUpPOBAHMS KOMIETEHIMM B  Mpolecce OCBOCHMS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

1. Onpenenenue HelpoHHOM ceTh. Mojenb HelipoHa. BapuaHThl apXUTEKTYpbl HEHPOHHBIX ceTel. TuIibl
aKTUBallMOHHBIX (yHKIUM. HMcropus pas3Butus HeHpoHHbIX ceTeld. HelpoHHblE ceTH U CUCTEMBI
HCKYCCTBEHHOT'O UHTEIIJIEKTA.

2. MHorocioliHas HEWpOHHAas CETh NPAMOIO pacHpoCcTpaHeHUs curHaia. CBOWCTBa MHOTOCIOMHOMN
cetu. Monenb HelpoHa. OOyueHHe HEHMPOHHOW CeTH. AJTOPUTM OOpPATHOrO PACHpPOCTPAHEHHUS JOKAJTIbHOTO
rpaavenTa. JlBa mpoxoza Bbraucienuil. [IpoBepka npaBuibHOCTH 00ydeHuUs: HelipoHHoM ceTtu. IlepekpecTHas
MIPOBEPKA, MHOTOKpATHAasl IIEPEKPECTHAs TPOBEPKA. Y IPOLIEHUE CTPYKTYPHI CETH.

3. 3amaya knaccu(uKauy JaHHBIX U TPAAUIMOHHBIE METO/BI €€ pelieHusl. MeTo OOpHBIX BEKTOPOB
JUISL pElIeHUs 3aJadd PA3ACIICHHs JaHHBIX C ITOMOIIBIO THIIEPIUIOCKOCTH. MeETOH ONOpPHBIX BEKTOPOB,
IpUMEHSIOMUN QYHKIMIO sapa. DPPeKT cupsmiIeHus MpocTpaHCTBa NprU3HaKoB. [IpenmymiecTBa u HeTOCTATKU
METO/1a OITIOPHBIX BEKTOPOB.

4. OcHOBHbBIC TIOHATHS JE€PEBbEB MNPHUHATHS pelleHU. 3anauu KIacCU(PHUKAUK M PErpeccuu.
[IpeumymiecTBa U HEIOCTaTKU JiepeBbEB NpuUHATUS pewieHuil. CrmyuaiiHbslii sec, ompeneneHue. O6paboTka
JAHHBIX C OOJBIIMM YHCIOM NPU3HAKOB U KIACCOB, OCOOEHHOCTH MapalieIbHOM 00paboTKu U
MacIITabUPyeMOCTb.

5. TlpoGnema oOpaboTku u3zoOpakeHuid u Buzaeo. IIpernctaBieHue TaHHBIX B BHIE TEH30pOB.
OcobeHHocTH TeH30pOB 1 MaTpull. [IpecTaBieHre MHOTOKaHAIbHBIX JAHHBIX JIJIS [T0J1aYM Ha BXOJT




HEUPOHHOU ceTu. BhIunciieHne CBEPTOK CO CKOJIB3SIMM OKHOM. CTpyKTypa CBEPTOYHOM HEHPOHHOH CETH U
¢bysakun cnoes. [ybokue cBepTOYHBIC HEHPOHHBIC CETH U UX PUMEHEHHE.

6. OnpeneneHre METPUKU 1 BBIYMCIIEHUS pacCTOsHUM. Buabl MmeTpuk: MeTpuka EBKinaa u meTpuka
MaxananoOuca. OnpeneneHue HEHPOHHOM CETH, OCHOBAHHOW Ha pAcCTOSHUHM. BapHaHTBl apXUTEKTYpbI
CHAMCKHX HEHUpOHHBIX ceTeir. O0ocHOBaHWE (DYHKIIMU MOTEPh. MeTo1 00yUeHUsT CHaMCKHUX HEHPOHHBIX CETEH.
IIpumepsl IpuMeHEHuUs.

7. I'myookas MHC c kparkoBpemenHoi mamsareio. MHC ¢ 3amepkkamMu 1mo BpeMEHM Ha BXOjax
HelpoHOB. [myOokme peKkyppeHTHbIE HEHpOHHBIE ceTH. HenwHeiHas ceTh aBTOPETrpPecCUU C BHEITHUMHU
BXOJlaMU. PekyppeHTHbBI MHOTOCIOMHBIN EPCENTPOH.

8. MammuaHOe 00yueHune ¢ mojkperuieHueM. [Ipobnema ynpasienus ABMKeHHeM pobota. OOydeHme
HEUPOHHBIX CeTeW C MmojaKperuieHneM. AreHThl. [[acCMBHBIM areHT W ero (UKCHpOBaHHAs CTpATErus. ATEHT,
OIIpEACISAIOIUI ONTUMANIBHYIO CTPATETHIO.

9. UHC na ocnoBe Teopun uHbpopmanuu. MHC Ha ocHoBe Teopum mHbopmaruu. Uubopmarusa u
suTponus. KackajHble HEHPOHHBIE CETH, OCHOBaHHBIC Ha MH(opManuu. B3anMuas uHpOpMAIUs KaK meneBas
byukus. Kpurepuit makcumyma undopmanuu. LleneBas pyHkius. AKTUBaMOHHAA QYHKIUS.

7.4.2. IlpakTryeckue 3aJaHus 1J1sl IPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlMH 00yJaroIInXCsI

TecroBble 3a1aHus JUIsl TPOBEACHUS IPOMEKYTOUHON aTTeCTallui 00y4aromuxcs

1. Kakue 3a1auu Henb3s pEMIUTh C IOMOIIBIO MAIIUHHOTO 00y4eHus?

Kinaccudukamnmro

Perpeccuto

MoaenupoBanue

Omnpenenenne NpUUNHHO-CIIEICTBEHHBIX CBA3EH

2. Kakue Ki1acchl aIrOPUTMOB MAILIMHHOTO 00Yy4€HUS HE UCIIONIb3YIOT?

OO0ydeHue ¢ yuutesneMm

OO0yuenue 6e3 yuuTens

OO0yueHue ¢ NoAKpEeIIeHUEM

Bce Tpu npuBeieHHBIX BbIIIE BEPHBI

3. Kak noBbICUTH KauecTBO pabOThI AITOPUTMa MAIIMHHOTO O0y4YeHUs?

Cnenatb omubKy 00yuyeHHs Kak MOXKHO MEHBIIIE

Cnenatp ommOKy 0000IIeHUST KaK MOKHO MEHBIIIE

CokpaTuTh pa3pbiB MEXKAY OLITHOKAMU 00y4eHUs 1 0000IIeHUS

Bce Tpu npuBeeHHbIE BBILIE BEPHBI

4. Kak ny4ie onpenenuTs Gpakt nepeoOyueHus?

Mogenb He MO3BOJIIET MOJYYUTh JOCTATOYHO MaJyr0 OMMOKY Ha 00ydJaroieM Habope

Pa3psIB Mex 1y omrOkaMu 00y4eHUs: M TECTUPOBAHUS CIIUIIKOM BEJUK.

Pa3peiB Mexxy ommbOkamMu 00y4eHUs U TECTUPOBAHMSI CIUIIKOM MaJl.

Bce Tpu npuBeIEHHBIE BBILIE BEPHBI

5. Kakue 3amaum He pemiaroT ¢ MOMOIIbI0 HEUPOHHBIX CETEH?

Knaccudukanus

Knacrepuzamus

BexTopHOe kBaHTOBaHUE

Knacrepusanus metomom K-cpennux

6. Kak onpenenuts NpoKIsATHE Pa3MEPHOCTH

CnoXHOCTh aJrOPUTMOB MAIIMHHOTO 0O0YYE€HMsI BO3pACTaeT HKCIOHEHIIMAIbHO C YBEITMYEHHUEM 4YHCIia
IIEPEMEHHBIX

Cno’XHOCTh aNTOPUTMOB MAIIMHHOTO O0y4Y€HUS BO3pACTaET MPONOPIMOHATBHO YUCITY TEPEMEHHBIX

CH0XHOCTh aJIrOPUTMOB MALIMHHOTO OOYYEHHUS HE 3aBUCHT OT YMCJIA MEPEMEHHBIX - B 3TOM COCTOUT
MPEUMYIIIECTBO MAIIMHHOTO O0y4YeHUs

Henb3st O11eHUTh 3aBUCUMOCTD CIIOKHOCTH MAITMHHOTO O0YYEHUS OT YMCIia IePEMEHHBIX

7. Kakuie TUIbI aKTUBAIIMOHHBIX (YHKIIMI HE TPUMEHSIFOTCSI B HEUPOHHBIX CeTSIX?

[ToporoBast akTUBalIMOHHAs (DYHKIIHS

JluneiiHast akTUBaLIMOHHAS (PYHKITHS

CurmouiHasi akTUBallMOHHAS (PYHKLIUS

CunycouiasibHas aKTUBALlMOHHAs (QYHKLINSA



8. Kakue Tumsl akTHBaIMOHHBIX (DYHKIMI HanboJee 1menecoo0pa3Ho MPUMEHATh B TITyOOKUX CETAX?
PextudunmpoBannyro TUHEHHYIO (YHKITUIO
CHUTMOUIHYIO aKTUBAITMOHHYIO () YHKITHIO

7.4.3. [IpumepHbIe TEMBI KYpCOBOM paboTHI (MpoeKTa) (Ipy HATUYNH )

1. MHOTOCHONHBIA MEPCenTPOH MAJs PEUIeHHs 33/ad aANMpPOKCHMAIMU 3aBUCUMOCTH HOTPEOJICHUsS
SHEPTUH IOMOXO03SIMCTBaMU OT TEMIIEPATypPhl BO3/1yXa B TEUEHUE r0/1a

2. MHOrocC0iHbIN NepCcenTpOH /J1sl HOCTPOEHUS IPOU3BOACTBEHHBIX KJIACTEPOB B CTPOUTEIBCTBE

3. Camoopranusyromuecs: cetd KoxoHeHa Jij1sl yrops1oueHus: IBETOBOrO0 pa3HOOOpa3usi U CpaBHEHUS
3/1aHUH.

4. Camoopranusyromuecs cetu KoxoHeHa a1 BbIACIEHUS TPOU3BOACTBEHHBIX KJIACTEPOB.

5. 'myGokue cBepTOUHbIE CETH I aBTOMAaTHUECKOTO MOUCKA 3[JaHUN Ha N300paskeHUH.

6. 'myGoxue cBepTOUHbIE CETH AJIi aBTOMATUYECKOH Ki1accuuKauy 31aHui Ha U300paKEHUsIX.

7. HelipoHHBIE CE€TM JUIi aBTOMATHYECKOIO IIOMCKA yT€YeK Telula B 31aHuAx ropoga mno HK-
Hn300pakeHUH a3pO0POTOCHEMKH.

8. HeiipoHHbIE CeTH IJIsI aBTOMAaTUYECKOTO OIPENIEICHUS OCBEUICHHOCTH TOpOJ IO H300pakeHUH
a’3poPOTOCHEMKH.

9. HelipoHHbIe ceTH Il MOMCKa JePEKTOB B CTPOUTEIBHBIX MaTepHUaIax.

10. PekyppeHTHBIE HEHPOHHBIE CETU ISl IPECKa3aHUs U3MEHEHHUs TEMIIEpaTypbl B TEUEHHUE roaa

11. PexyppeHTHbBIE HEHPOHHBIE CETU IS IIPEICKa3aHUsI KOJMYECTBA OCA/IKOB B TE€UEHHE IoJia

12. PexkyppeHTHbIE HEUpPOHHBIE CETH /JI1 IPOTHO3UPOBAHUS KOJIMYECTBA AKKYMYJIMPOBAHHOM
JIOMOXO03SIICTBAMHU AJIEKTPO3HEPIUH, TIOCTYIAIOIIEN OT COJIHEUHBIX OaTapeit

13. PexkyppeHTHblE HEWpPOHHBIE CETH Ul IPOTHO3UPOBAHUS KOJIMYECTBA AKKYMYJIMPOBAHHOU
JIOMOX 0341 CTBaMU 3JIEKTPOIHEPTUH, ITOCTYIAIOIIEH OT BETpOreHepaTopa

14. HelipoHHbIe ceTH JUIsl ONPEEIICHNS 3aBUCUMOCTH MEX/1y COJIHEYHON aKTUBHOCTBIO U TEMIIEPATYpOit
Ha MMOBEPXHOCTU 3€MJIM B HAILIEM PErHOHE

15. PekyppeHTHBIC HEUPOHHBIE CETU IS MPE/ICKa3aHUsI COTHEYHON aKTHBHOCTH

7.5. Meronuueckue Matepuaibl, ONpeaessiolue MpoLueayphbl OLIeHUBAaHUs 3HAHUHN, YMEHUI, HaBBIKOB U (MJIHN)
OTIBITa PO ECCHOHATBHOM IEATETFHOCTH, XapaKTEPU3YIOIIUE dTaIbl (POPMHUPOBAHUST KOMITETEHIIUN

[lpomienypa mpoBeneHHWsT TNPOMEXKYTOYHOH aTTeCTallid M TEKYIIEro KOHTPOJS YCIIEeBaeMOCTH
perIaMeHTHPYeTCS JOKAIBHBIM HOPMAaTHBHBIM aKTOM, OTIPEICISIONINM MOPSI0K OpPraHU3allid U TPOBEICHUS
TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAI[H 00yJarOIINXCSl.

[Tponienypa oneHuBaHus (HOPMUPOBAHHMS KOMIETEHUUH MpH TNPOBEJCHUM TEKYLIEro KOHTPOJIS
npuBeaeHa B 1. 7.2.

TurmoBble KOHTPOJILHBIE 3aJJaHUS HJIH MHBIE MaTePHAIbl TEKYIIEro KOHTPOJIS IPUBEIEHHI B I1. 7.3.

[TpomexyTouHas aTTecTalys 1o JUCHUIUIMHE TPOBOAUTCS B (popme DK3aMeHa.

DK3aMeH npoBoauTcs B hopme codece10BaHuUs.

7.6. Kputepuu onieHuBaHHUs c(hOPMUPOBAHHOCTH KOMIIETEHIIMI TIPU MPOBEICHUH IPOMEKYTOUHON aTTeCTalluu

YpoBeHL OCBOCHHUS U OIIEHKA

Kprepun OneHka OneHka
«HEY/IOBJIETBOPUTEID | «yAOBIETBOPUTENBH | OILIEHKa «XOpOIIO» O11eHKa «OTIAYHO)
OILICHUBAaHUS
HO» oy
«HE 3aUTEHO) «3aUTEHO)




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

chopMUpOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKI SK3aMEHAaTOpa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IIpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJJaHu¥, HApYLIEHHs | TPH BBIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JUCLUIUIMHONW, M TPEICTaBIsIeT COO0M cpelHee apu(METHYeCKOe OT BBICTABICHHBIX OLEHOK MO OTAEIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

O1eHKa «XOPOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CIIM CpeiHee apu(PMeTHUIecKoe HaXOIUTCsl B HHTEpBae
oT 3,5 mo 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apU(PMETHIECKOE HAXOUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CcpelHee apudMeTHuyecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

Ne ABTOp, Ha3BaHME, MECTO U3JIAHUS, U31ATEIbCTBO, TOJ U3AaHUS YUeOHOU U
n/m y4eOHO-METOIUYECKOU TUTepaTyphl

OcHoBHAasl JIUTEPATYpPA

PocroBuer B. C., UckyccTBennbie Heliponnbie cetu, Cankt-IlerepOypr: Jlaus,| https://e.lanbook.com
2021 /book/160142

bapckuii A. b., Beeaenue B HeiiponHsie cetd, MockBa, CapatoB: MHTepHeT- ) .
2 |Yuusepcurer Uupopmannonusix Texuonoruit (MHTYUT), Aii [Tu Ap Menua, ht;z;/:mggrﬁfrgrs
2020 ' '

JlomoJIHUTEIbHAS JIUTEPATYPA

bapckuii A. b., Jlormueckue HeilpoHHble ceTH, MockBa: HTepHeT- ) .
1 |VYuusepcurer Undopmanmonnsix Texuonoruit (MHTYUT), At ITu Ap Menua, ht;g;/{m;igrﬁfnﬁrs

2020

2 I'oposkanuna E. U., Heiiponnsie cetr, Camapa: IToBoimkckuii rocymaperBennsiii| http://www.iprbooksh
YHHUBEPCHUTET TEICKOMMYHUKauil u uapopmaruku, 2017 0p.ru/75391.html

1 Cenos B. A., Cenosa H. A., Beenenue B Heitponnbie cetu, Capatos: Ait [Tu Dp| http://www.iprbooksh

Menua, 2018 op.ru/69319.html

Obyuaromuecs u3 ynciaa nHBaIM0B 1 ui ¢ OB3 obecnieunBaroTcs HeyaTHBIMU U (UJIH) 2JIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B (pOopMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3710POBBS.

8.2. Ilepeuenb pecypcoB HH(DOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOAUMBIX JUIs
OCBOEHUS AMCUUIIIIMHBI (MOYJIs)

HaumenoBanue pecypca cetu «HTEpHET» DNEeKTPOHHBIN aJipec pecypca

Caiir kommanuu MathWorks, Beimyckaromieli MareMaTu4ecKuit
nakeT MATLAB

https://www.mathworks.com/

8.3. Ilepeuenb coBpeMEHHBIX MPOPECCUOHATHHBIX 0a3 JTAHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Haumenosanue DIJIEKTPOHHBIN ajipec pecypca

DIeKTpOHHO-0MOIroTeuHas cucTeMa uznarenscraa ""IPRsmart" http://www.iprbookshop.ru/

DIIeKTPOHHO-OMO IO T Has crcTeMa m3narensersa "FOPAUT" https://www.biblio-online.ru/

DIeKTPOHHO-0MOIMoTeUHAas crcTeMa u3aarensersa 'Jlans" https://e.lanbook.com/

Cucrema aucrannuoraoro ooyuenus CIIoI'ACY Moodle https://moodle.spbgasu.ru/
https://www.spbgasu.ru/Univer

[Mepuoanyeckue uznanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

https://www.spbgasu.ru/upload-
Cniucok coopHukoB TpyaoB u KoHpepenuunit B PUHL/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

Bcepoccuiickuif  MHCTUTYT HaydyHOH M TEeXHMYECKOW HH(OpMaIuu

(BUHUTHN) www2.viniti.ru




8.4. IlepeueHr WHGOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBIX TPH OCYIIECTBICHHH 00pa30BaTEIHLHOTO
mnmponecca 1Mo AUCHUIUIMHE, BKIOYad MNOCPCUHCHL JIMIICH3UMOHHOI'O U CBO60,Z[HO pacrnpoCcTpaHiaCMoro
MPOrpaMMHOTO 00ecTIeueHUs

Crnoco6 pacrpocTpaneHus
HaumenoBanue (JIUIIEH3MOHHOE UJIH CBOOOHO
pacupocTpaHsIeMoe)

Horosop NeJ[31908369487 oT
Matlab Bepcus R2019a 01.11.2019 ¢ OOO "Codrnaiin
[IpoekTtst". JInnensus no 31.12.2025

HoroBop Ne 132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

LibreOffice CB00OOHO pacupoCTpaHsIeMoe

8.5. MaTepuaibHO-TEXHHYECKOE 00€CIIeYCHHE TUCITUTUTHHBI
CaejieHHs1 00 OCHAIIICHHOCTH YYC€OHBIX ayJAMTOPUI W TOMEIICHHH JIJII CAMOCTOSITEIbHON PaObOThI

HaumenoBanue yueOHBIX ayIUTOPUI ¥ TOMEIICHUIA OcHaieHHOCTh 000PYAOBAaHUEM U TEXHUICCKUMU
JUTSL CAMOCTOSITEIbHON pabOThI cpelncTBaMu O0yueHus

YuebHast ayauTopus AN NPOBEICHUS  3aHATHH
JEKIIMOHHOTO  THIA, KOMIUIGKT MYJIbTUMEIUHUHOTO
000pyI0BaHUs (mepcoHaNbHBIN KOMITBIOTED,
MYJIbTUMEAMHHBIA TPOEKTOP, 3KpaH, ayJHOCHCTEMa),
JIOCKa MapkepHasi Oenasi sMmayieBasi, SKpaH, KOMILJIEKT
yaeOHON MeOeNH, OAKIIOYCHHE K KOMIIBIOTEPHON CeTH
CIIGI'ACY. Brixon B MIHTEDHET.

47. VY4yeOHbple ayaMTOpPUM [  IPOBEICHUS
JICKIIMOHHBIX 3aHSATUI

Pabouue mecra ¢ [IK (cTos1 KOMIBIOTEpHBIN, CHCTEMHBIH
OJIOK, MOHHUTOp, KJIaBHATypa, MbIIIb), CTOJ PabOYH,
noakiatoueHue kK kommbrotepHod cetu CIIOIACY,
BbIXO B Internet.

47. KoMIbIOTEpHBIN KJ1acc

VYyeOHass ayautopus sl TPOBEACHHUS MNPAKTHUUECKUX
3aHATHH, KypCOBOIO TPOEKTUPOBAHMS (BBIIOIHEHUS
KYpCOBbIX paboT), TPYNNOBBIX M HWHAMBHUAYaJIbHBIX
KOHCYJIbTAIMM, TEKYIIEr0o KOHTPOJISA U MPOMEKYTOUHOU
aTTecTanuu — KOMIUIEKT MYJBTUMEAUNHOTO
000pyI0BaHUS (mepcoHaIbHBIN KOMIIBIOTED,
MYJbTUMEAUMHBIA MPOEKTOP, 3KpaH, ayJu0-CUCTEMA),
JIOCKa MapkepHasi Oeyiasi sMasieBasi, KOMIUIEKT y4eOHOMH
MeOenu, MOJKIIOUEHHE K  KOMIBIOTEPHOM  ceTu
CII6I'ACY, Bbixoa B UHTEpHET.

47. VYuyeOHble ayaUTOpPUM I  TPOBEIEHUS
MPAKTUYECKUX 3aHATHA, KypCOBOTO
MIPOEKTUPOBaHUsS (BBIOJHEHUSI KYpPCOBBIX DPaboT),
TPYIIOBBIX W HHIWBHIYaJTbHBIX KOHCYJIBTAIUH,
TEKYILEro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluu

[TomenieHue a1 caMOCTOSTENBHON pabOThI (YUUTABHBIH
3an Oubmuoteku, aya. 217): [IK-23 mwr., B 1.9. 1 mT.- [IK
mist aug ¢ OB3 (cuctemHblif 650K, MOHUTOP,
47. TlomeneHus Uil CaMOCTOSITENIbHOU PabOTHI KJIaBHaTypa, MbIIb) C MOAKIIOYEHHEM K CETH
«HTEpHET» W 00ECIIeYeHUEM JIOCTYIAa B AJIEKTPOHHYIO
uH(pOopMalMOHHO-00pa3oBarenbhyto cpeny CIIGIACY.
ITO Microsoft Windows 10

I[J'IH HWHBAJIWJIO0B M JIMII C OB3 obGecneunBaroTCs CIICHUAJIbHBIC YCIIOBUSA IS MOJYYCHUA O6pa30BaHI/I$I B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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