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AHHOTALHUSA

Jucryiummaa «Msrkue W TUOpHIHBIE BBIYHCICHHA» SBISETCS O00S3aTENbHOM MUCIMILTHHOMN
BapraTHBHOM 4YacTh bioka 1 mporpaMmbl MOATOTOBKH acmupaHToB mo Hampasinenuio 09.06.01 -
Undopmatrka u BrMuCIMTENbHAS TEXHUKA. [JUCIMIUIMHA PEATH3YeTCsl IEHTPOM MOATOTOBKH KaIpOB
BhICIIEH KBamupukanum - acnupanTypoii AO «Hay4HO-IpOM3BOACTBEHHOE MpEANpHATHE
«Panmap MmMmcy.

Jlucuuiuinea HareneHa Ha GopMHUPOBaHHE CIEYIOIINX KOMIICTCHIHM acIipanTa:

YHHBEPCAJbHBIX KOMIIETEHHIA:

- 20moeHOCMb yuacmeoeéamb 6 padome POCCUUCKUX UCCNIe008AMENbCKUX KOLIEKMUBOE NO
DeueHuIo HayYHbIX U Hay4yHo-obpazoeamenvivix 3a0ay (YK-3).
obmenpogeccHOHAILHBIX KOMIIETEHIHIA:

- @nadeHue Kyibmypou HAYYHO20 UCCIeO08AHUS, 6 MOM YUCIE U C UCNONb306AHUCM HOBETIULUX
UHDOPMAYUOHHO-KOMMYHUKAYUOHHbIX mexHonozuti (OIIK-2);

- cnocobnocmvy Kk paspabomke HOGbIX MEMOO06 UCCIEO06AHUSL U UX NPUMEHEHUIO 6
CaMOCMOAMENbHOU  HAYYHO-UCCICO008AMENbCKOU  OeamenvHocmu 6 obracmu  npogeccuoHanbHou
oesmenvHocmu (OIIK-3).

npodeccHOHAIbHBIX KOMIIETEHIHI:

- CnocobHOCMb  NpUMEHAMb  NEPCNeKMUGHblE  MemoObl  UCCNeO008aHUsi U peulenus
npopeccuoHanbHblx 3a0a4 HA OCHOBe 3HAHUA MUPOGbIX MEHOEHYUN pa3sumus Memooo8 CUCMEMHO20
ananusa u oo6pabomxu ungopmayuu (IIK-1);

- €nocobHoCMb COCMABNAMb MameMamudecKue Mooeiu, 8blOUpams Memoowl U paspabameiéame
anzopummsl peuienus 3a0a4 ynpasnenus u oopabomxu ungopmayuu (IIK-4);

- CNOCOOHOCMb  AHANUZUPOBAMb  Pe3YIbmamvl  MEOPEeMUYECKUX U  IKCHePUMEHMANbHbIX
uccned08anuil, paspabamvléams 3a0anUs U NPOEKMUPOBAMb cucmemuvl obpabomxu ungopmayuu (IIK-
5).

Coneprxanne JUCLHIUIAHBI OXBATHIBAET KPYT BOIPOCOB, CBA3aHHBIX C (OPMUPOBAHUEM 3HAHUM
B 00J1aCTH IPOEKTHPOBAHHUS COBPEMEHHBIX WHTEUIEKTyalbHBIX CHCTEM 0OpabOTKH pa3HOro poja
uH(OPMaIHH, OCHOBAHHBIX Ha «MATKMX BEIYHCIICHUSIXY.

IIpenosapanye JUCLHMIUIAHBI [PEAyCMaTPHBacT CIEAYIOMHUE (OPMBI OpraHH3alMH y4eOHOro
TIpOIIECCa: IeKyul, 1a60pamopHeie pabomul, CamMocmosmensvras paboma acnupanma.

[IporpaMMoii AUCIMIUIAHBL IIPELyCMOTPEHBI CISAYIOIME BH/bI KOHTPOJSL: TEKYIIUH KOHTPOIb
ycneBaeMocTH B (popMe IpHeMa OTYEeTOB I0 J1abopaTOpHBIM paboTaM, TECTHPOBAHHA IO OKOHIaHHH
H3ydeHHs Pa3eNoB U POMEKYTOHbIH KOHTPOJIb B (hopme nrpHepeHIEPOBAHHOTO 3a9eTa.

O6mas TPyHIOEMKOCTh OCBOEHHs IMCLHIUIHHBI COCTaBIACT 4 3a4eTHBIX €IMHMIbL, 144 daca.



IIporpamMmoii TUCHHILIHHBI IPEXYCMOTPEHBI 72 NEKIMOHHBIX Yaca, 40 4acoB 1aGOpaTOPHBIX 3aHATHIA,

32 yaca caMOCTOSITENIBHOM pabOTHI acIIUpaHTa.

1. Ilepedyens MIaHHPYeMBbIX Pe3y/JIbTATOB 00YYEeHHS M0 JUCIHILIHHE
1.1 I{ean 1 327291 OCBOEHHS THCIHILIHHBI

Llens0 OCBOEHMS IUCLMIUIMHBI SIBJIAETCA O3HAKOMIICHHE AacClUpPaHTOB C METOJAaMM BEIYMCIIH-
TEJILHOTO MHTEIUIEKTA - MATKUMU U THOPUIHBIMU BEIYUCIIEHHSIMH, BKIFOYAIOMIMMH HEUYETKHE CHCTEMBI,
HEHPOHHBIE CETH M TIEHETHUYECKHE AITOPHUTMEI, CIIOCOOBI MOCTPOEHMS OJKCIEPTHBIX CHCTEM H
U3BJICYEHHUS KCIIEPTHBIX 3HAHHH.

JInst BOCTHXEHMS IOCTABICHHOM 1€ BBIIENSIOTCS ClIeTYIOIINE 3a1a49M JUCIUTUTHHEL

- 3HaKOMCTBO C COBPEMEHHBIMH HalIPaBJICHUAMH IPOCKTHPOBAHMUS CUCTEM HHTEIUIEKTYAILHOTO
yIpaBJICHHUS;

- H3YyYEHHE TEOPETHYECKUX (MAaTEeMaTHUECKHX) OCHOB «MSTKUX BBIYHUCIICHUI;

- W3Y4eHHe MOJeJei MpeICTaBIeHHs HEOTIPEICIICHHBIX 3HAHUM;

- H3y4YEeHHE COBPEMEHHBIX HEWPOCETEBBIX TEXHOJIOTHI H SBOJIIONHUOHHBIX BEIYHCICHHIT;

- OCBOEHHE METOJIOB NMPOEKTHPOBAHUS MATKHX CHCTEM;

- HM3y4YEHHE METOOB IOCTPOCHHS 0a3 3HAHWM, SKCIIEPTHBIX CHCTEM U U3BJICUSHUSI 3HAHUIA.

1.2 IlepeyeHb MIAHHPYEMBIX Pe3yIbTATOB 00yUeHHUs M0 JUCHHUIIJIHHE, COOTHECEHHBIX €

IUIAHHPYEeMBbIMH pe3ybTaTamu ocBoeHusi OOII

B pe3ynbTaTe OCBOCHUS AUCIHUIIMHBI aCIIMPaHT JOJDKEH:

3HaTb: coépemenHble MemoObl U NOOX00bl MAZKUX U 2UOPUOHLIX BbIYUCICHUN KAK OCHOGbL
BLIYUCIUMENLHO20 UHMENIeKmA, Cnocobbl UX NpuMeHeHusi Ol PeuleHUus NpaKmu4ecKux 3aoady
YAPQBNeHUS 8 MEXHUYECKUX CUCTEMAX:!

OCHOBHBIE ITOHITHS M 0a30BEIi MaTeMaTHYECKUM amrmapar HEYETKOH JIOTUKHU U IMOCTPOCHU A

HEUETKUX CUCTEM;

- OCHOBHBIE ITOHATHS U IPUHIMITE paOOTHI HCKYCCTBEHHBIX HEHPOHHBIX CETEMH;

- OCHOBHBIE Pa3HOBHUHOCTH 3BOJIIOIIMOHHBIX AJITOPUTMOB;

- CHocoOBI THOpUIU3AIIME METOJOB BEIYHCIHTENLHOIO HHTEIUIEKTa C HCIIOIB30BAaHUEM Tpa-
JMIIAOHHBIX METOIOB ONITUMM3AIIMH U PacliO3HaBaHUs 00pa3oB;

- IpUMEphl IPUMEHEHU METOI0B BLIYUCTUTEIBHOIO HHTEIIEKTA UL PEIICHH 3a/1a4
YIpPaBJI€HHUS B TEXHUYECKUX CHCTEMAX

- METOIBI MOCTPOCHMS IKCIIEPTHHIX CHCTEM.

VMeTb: cmasums 3a0a4y u pazpabamuvléams al2Opumm ee peulenus ¢ UCno1b306anuem



Memo008 MAZKUX U 2UOPUOHBIX BbIYUCTICHU, NPOBOOUMb AHANU3 HAYYHBIX JTUMEPAMYPHLIX UCOYHUKOS,
ocyuyecmename AHANU3 NONYYEHHIX PeULeHUL:

- BBIIOJIHATH TPAMOTHYIO ITOCTAHOBKY 33/1a4, BOSHUKAIOIIUX B MIPAKTHYECKOM NEATENLHOCTH, IS
UX PEMICHUSA C TOMOIIBIO METOJOB BEIUMCIUTEIEHOTO HHTEJUIEKTA;

- TPOBOAMTH AHATH3 33Ja4H UL BEIOOpa HAMIYYIIEero ruOpHIHOrO METO/Ia, MOAXOASIIETO IS
KOHKPETHOH 3a/1a4M;

- TNPOBOAMTH aHAIU3 PabOTHI METOIOB MATKHMX BBHIYUCIICHUH C BBISIBICHUEM UX CHIIBHEIX H
cnabBIX CTOPOH;

- TPOBOJMTH AHAIU3 HACTPOIKH NMapaMeTpoB HEHPOHHBIX CeTei, SBOIIONUOHHBIX JIFTOPUTMOB U
HEYETKUX METOJI0B;

Baanerb: mexnonozueti npumerenus Memoo08 MA2KUX U 2UOPUOHBIX BbIMUCTEHUN Ol PeUleHUs.
NpaKmMu4ecKux 3a0a4, HABLIKAMU CO30AHUA U MECMUPOBAHUS UCKYCCMEEHHbIX HeUpPOHHbIX cemel,
9BONIOYUOHHBIX AN20OPUMMO8 U HEYeMKUX MEMOO08 HA OOHOM U3 A3bIKOG NPOSPAMMUPOEAHUS 6bICOKO20
VDOGHSL.

PesyabTar o0ydeHusi: IO OKOHYAHHMIO M3y4YEHMs IHMCIMIUIMHBI acIMPaHT IODKEH YMeTh
BBIMIOJHATh KOMIUIEKCHBIE HH)KEHEpHBIE IPOEKTHI IO CO3TAHUIO 0a30BBIX M MPHUKIAJHBIX HH-
GOpMaLMOHHBIX TEXHONOTHI M CPEACTB HX peanu3anuy (MH)OPMALMOHHBIX, METOIUYECKHX, Ma-
TEMaTHYECKHX, AITOPUTMUIECKUX, TEXHHIECKHX H IPOTPAMMHBEIX).

B mpomecce OCBOEHHs JUCLUIUIMHBI y AaCIHPAHTOB JODKHBI CHOPMHPOBATHCS — CIECAYIOIIHE
KOMIIeTeHIHH:
YHHBEpCAJbHBIC:

- 20moBHOCMb Y4ACME06amMb 6 pabome POCCUUCKUX UCCIE008AMENbCKUX KONIEKMUBO8 No

peuleHuio HayuHblX U HayuHo-o6pazosamenvuvix 3a0ay (VK-3).

obmenpodgeccHoHAIbHbIE:

- @nadenue Kynbmypoi HAY4HO20 UCCIe008aHUA, 6 MOM HUCIe U C UCNONb30BAHUEM HOBeUULUX
UHPOPMAYUOHHO-KOMMYHUKAYUOHHbLX mexHonozutl (OIIK-2);

- cnocobrocmy Kk paspabomke HOGbIX MEMOO06 UCCIeO06AHUS U UX NPUMEHEHUIO 6 CaMOCTOAMENb-
1Ol HAYYHO-UCCIIe006AMENLCKOL 0eAMENbHOCU 6 061acmu NPOGeCCUOHANILHOT 0eAMENbHOCTU (OIIK-3).

npogeccnoHaNbHbIE:

- CNOCOBHOCMb NPUMEHAMb NEPCHEKMUGHbIE MEMOObL UCCIEO06GHUA U DEUleHUs. NPOPECCUOHANLHLX
30004 HO OCHOBE 3HANUA MUPOBHIX MeHOeHyull passumus. Memodos CUCMEMHO20 GAW3A U 00pabomKy
ungopmayuu (IIK-1),

- cnocobHOCMb COCMABIAMb MAMeMaAmuyeckue MoOely, uloupamy memodsl U paspabamviéams

anzopumMmbl peuienus 3a0ay ynpasnenus u 06pabomxu uHHpopmayuu (I1IK-4),



- CNOCOBHOCMb AHANUZUPOBAMYL Pe3YNbIMAMbL MeOPEMULECKUX U SKCHEPUMEHMANbHBIX UCCIe)06a-
HU, paspabamuieame 3a0aHUS U NPOEKMUPOBAMy cucmemuvt obpabomxu ungopmayuu (ITK-5).
B pesynerare ocBOeHMSs JUCLMIUIMHBI ACIIMPAHT OCBAMBAET CIIEAYIONIHE TIPOGECCHOHATBHEIE KOMIICTCHIIHN
(Tabumuua 1).

Tabauna 1. Ilpodeccuonansupie KOMIETEHIMH, IPHOGPETAEMBIE TIPH U3YYEHHUH JACIUIIIHHbL

OcHoBHbBIE NPH3HAKH OCBOECHHUS

DopMbI H METOABI
o0yueHus, ciocos-

Komnerennus Kon CTB -
(moxasaTe/iM IO0CTHIKEHHSI Pe3yJIbTaTA) FIOMUE POpMH

POBaHHIO H Pa3BH-

THIO KOMIETeHIHH
Cnoco6HOCTb IPUMEHATh IIK-1 | 3uaeT TeopHio He4yeTKOro mpeACTaBIeHHA | JIeKuuH, Jabopa-

NEPCNEeKTUBHBIC METOAbI
HUCCJICIOBAHHUA U PEIICHUA
npod)eccuomnbﬂbxx 3ajga4

Ha OCHOBC 3HaHHA MHPOBBIX

uHpopmaumu.  CnocoOeH  pa3paGoTath
HEYETKUH DPEryJATop, CHCTEMbI HEYETKOro
YIpaBieHUss B TEXHHYECKHX CHCTEMaX.
3Haer 33JaYd M ITOPHUTMbI HEWPOHHBIX

TOpHBbIE paboThl, ca-
MOCTOSTeIbHas pa-
6ota

TEHACHUUH pa3BUTUA CeTel U SBOJIOLMOHHBIX  BBIYMCJICHHH,
METOJIOB CHCTEMHOTO obnacte npuMeHeHHsS © IPPEKTHBHOCTH
aHanu3a ¥ 06paboTku OZTHOCJIOHHOW M MHOrOCJIONRHOM HEHWpOHHOMH

uHpOpMALUH CeTH. 3HAeT UCTOPUIO CO3JaHUS |
COBPEMEHHBIH OMbIT Pa3BHTHA 3KCNEPTHBIX
CHCTEM
Crnoco6HOCTB COCTaBNATH IIK-4 | Baapeer MOJEISIMH npexacrapnenus | Jlexkuun, nabopa-
MaTeMaTHYECKUE MOJIENH, HEYETKOM nHbopMaLyu, METOJAaMH | TOpPHBIE paboThI, ca-
BBIOUpATh METOBI U HEYETKOro BBIBOJIA, criocobeH | MocTosTeNIbHAs pa-
pa3pabaTsIBaTh aJIrOPUTMBI paspabarsIBaTh CHCTEMBI NPHHATHS Gora
pelLIeHHs 3a]a4 YIpaBICHUsS peLLEeHHUH, MCIIONB3YIOLIUX MeTO/bI
u 06paboTku HHpOpMaLMU HEUYETKOH JIOTHKH, HENPOCETEeBBIX
TEXHONOTHI W  rubpuaHble CEeTH C
apxurekTypoit ANFIS.
Cnoco6HocTs IIK-5 | Baapeer HaBbikamu paOoThl C makeramu | Jlexuuwu, nabopa-
aHaJIM3UPOBAaTh PE3YJIbTAThI aBTOMATH3ALMH npouenyp «MSATKHX | TOpHbIE pabOThIl, ca-

TCOPETUUECKUX U BBIYHCJICHUI. I/ICHOJ'H:3}’H 9TH CpEeacCTBa, MOCTOATEJIbHAA pa-

9KCNEPUMEHTANILHBIX criocobeH pazpabaThiBaTh aIrOPUTMHYECKOE 6ota
UCCNIeJOBaHHH, W TIporpaMMHoOe obecriedeHHe Il HeYeTKUX
pa3pabaTbIBaTh 3alaHUA U mozenen yTpaBJieHus, CHUCTEM

NPOrHO3UPOBAHMS, TPUHATHS pPELIeHHH U
9KCMEPTHBIX CHCTEM.

NPOEKTHPOBATH CHCTEMBI
00paboTku nHpopMauum

2. MecTo gucumnunbl B crpykrype OOIL
JucuummuHa «Msrkue U THOpHAHBIC BBIYHUCICHUS» SBISETCS 00s3aTENbHON JUCIMINIMHOM
BapHATHBHOM 4acTu broka 1 mporpaMMbl MOATOTOBKH acmupaHToB mo HampasieHuio 09.06.01 -
NudopmaTuka ¥ BEMUCIUTENbHAS TeXHHKA, HAIPAaBICHHOCT - CHCTEMHBIN aHalIu3, yIpaBJeHue U
o0paboTka HH(pOpPMALIUK.
Jlna eé ycmemHOro YCBOEHHs HEOOXOMMMBI 3HAaHHSI 0a30BBIX MOHATHH MaTeMaTHYECKOTo

aHaIu3a, JHHCHHON anreOppl ¥ aHAIMTUYECKOH IeOMETpHH, JUCKPETHOM MAaTEMAaTHKH, MaTeMaTH-



9eCKO# JIOTHKH, MHPOPMATUKH, MPOTPAMMUPOBAHHS, BEIYHUCIHTEILHON MaTeMaTHKH, TEOPHH Be-
POSITHOCTEH, MaTeMaTW4ecKOW CTATHCTHKU, TEOPUM ONTHMH3AIMH, CHCTEM HCKYCCTBEHHOTO WH-
TEJUIEKTA.

KommereHuy, noTy4eHHbIE IPH M3YYEHHH MaTepraia JaHHOM JUCIMIUIMHBL, HAllpaBIeHb! Ha
MCIIOJIB30BaHKE IIPU pa3paboTKe U IMPUMEHEHHIO METOIOB BEIYUCIHTEIBHOTO HHTEIUIEKTA, CII0cobam
co3/IaHuA TMOPHIHBIX MOIXO0AO0B M METOaM aHallM3a Pe3y/IbTaToOB paboThI aJIFTOPHTMOB | IIPOrpaMM
U YMEHHS [IPUMEHATD [OJIYICHHBIC 3HAHWS JUIS PEIICHUS MPaKTHIECKHX 3a/1a4 U3 00/1acTd aHaIu3a

JAHHBIX, ONITUMHU3ALUH U TIPHHSTUS PEIICHHUI.

3. O0beM AUCHUIIITHHBI
Jlanupie 06 o0memM oObeMe MUCLUIUIMHEL, TPYJOEMKOCTH OTAEIBHBIX BHAOB Y4eOHOH pabOoThHI IO

JHMCITUIUTAHE (paclpeieleHue 3THX TPYI0eMKOCTeH 10 cemecTpaM) npeacTaBieHsl B Tabmume 2.

Taoauna 2. O0beM TUCHUIUTHHEL ¥ BHABI y4eOHOH paboThI

HanpagJienue 09.06.01, dopma o0yueHus - ounasi
Bupn yuednoii paborsl B TpynoeMKocTh IO CEMECTPaM
cero
ceMecTp 7 cemecTp
O6mas TpyroeMKocTh aucuuniannbl, 3E/(yac) | 4/144 2172 2/72
AyoumopHpsie 3anamua, BCEro vac.
B TOM YHCJIE:

Jexnuu (JI), (ac) 72 42 30

JlaGopaTopubie padotsi (JIP), (vac) 40 12 28

Camocmoamensvnas paboma, scero (4ac) 32 18 14
Buja HTOroBOro KOHTPOJISA: 3a4€T, 3ayer b depeHIHpPOBaHHBIH 3a9€T

T bepeHIIMPOBAHHBIH 3a4eT

4. Conep:xaHue pa3JejoB JHCUHILIHHBI
4.1 ConepxaHue pa3aesioB JHCHHILIHHBI

1. Heuerkue cucreMbl. MoJend U METO/bI IIPUHATHS PEINEHUI IIPH HEYEeTKOH HHpOpMaIuH.
JIuHrBucTHUeckas mnepemennas. Heuerkuwe MHOkectBa. PYHKIMA NPUHAMLIEKHOCTH. OCHOBHBIE
ONpeNeNcHHs M Olepaly Haj HEYeTKHMMH MHOXecTBami. OCHOBHBIC ONEpAlM{ M OTHOIICHHS
Heuerkoi soruku. CxeMa NpHOJMIKEHHOIO JIOTHYECKOTO BBIBOJA, 3aJa4a HHTCPIOJIANUH.
Asroput™bl HedeTkoro BeiBoga Mammann u Cyreno. Hederkwe 6assl JaHHBEIX. BeraucieHus
CHMBOJBHBIX TepeMeHHBIX. CpaBHEHHe HEYeTKMX H BEPOATHOCTHBIX cucreM. Heuerkoe
MOJEIMPOBAHKE. 3a1a4i MaTEMaTHYECKOro [IpOrpaMMHUpPOBaHKSA NIPU HEUETKUX HCXOIHBIX YCTIOBHAX.
MoauduKau|s HEYeTKOH HMMIUIMKAMKM U NpPAaKTHYeCKMX mHpuMeHeHud. KomOuHHpoBaHHE
ycnopuii. Hakoruienwe pesynsraToB M Jedasupuxanus. Arperanus pe3yIbTaTOB HECKOJBKHX
npaBui1. Beeenue B 3a[ady HEUETKOTO ynpasieHus. 3a/jaqa ONTHMHU3ALKK Ha HEYETKOM MHOXKECTBE

JONMYCTHMBIX ~ YCHIOBHH. 3ajada JOCTH)KCHHMS HEYETKO  ONpPE/ENCHHOM — IENH. Heuetkoe



MaTeMaTHYeCKOe MPOrpaMMHUPOBaHHME C HEYETKUM OToOpakeHueM. [IocTaHOBKM 3ajad Ha OCHOBE
Pa3IMYHBIX IPHHIMIOB ONTHMAILHOCTH. IIpHHATHE pelleHWid TpPH HEYETKOM OTHOINCHHH
OPCANOYTCHHA HA MHOXECTBE anbTepHaTHB. [IpuHsATHE peureHHid NMpPH HECKOJBKUX OTHOIIEHMSIX
IIPEANOYTEHHS.

2. HckyccTBeHHbIe HelipoHHble ceTH. KckyccTBeHHbIe Heiiponusie cetu (MHC). OGy-
qaromuecs U camooOyvaromuecs MHC. Buonormueckuit u ¢opmanbHbiii HEHpOH. ApXHTEKTypa
HeHUPOHHBIX ceTel. Knaccudukanms HelipoHHEIX ceTeif. OCHOBHBIE IPUHIMITEI 06y UeHHs HeHPOHHBIX
cerel. Ilepcentpon u MHOrocOMHas HelipoHHas ceTh. [lepeobyuyenne cetH. CriocoOBI BEIUMCIECHHUS
BeixogHoro curnana MHC. Hediponnbsie cetn ¢ obGparHbiMH cBs3smu. Cerun Xondwunma. Kaprel
Koxonena. Panuansno-6a3ucHele HefiporHble ceTH. CeTH PErpecCH¥, BEPOSTHOCTHELIE HEHpPOHHBIE
ceTd. MHOrocioiHble HeNMHEHHBIE HEHPOHHBIE CETH. ANTOPHTM OOpaTHOrO pPacIpOCTPaHEHHUS
omuOku. DbdexkTuBHOCTh anmapara HelipoceTedl. OOIIHe CBENEHHS O NMPUMEHEHHH HEWPOHHBIX
ceTel Iy peleHus 3ajad KiIacCH(pUKAalM{, anmpoKCHMAIMH, MOAETHPOBAaHHS U YIIPaBICHHUS.
O6paboTtka curnanos ¢ nomouipio MHC. Paco3naBaHue CUTHATIOB U 00Pa30B 00HEKTOB ¢ OMOLIBIO
WHC. Oco6eHHOCTH IPaKTHYECKOr0 MPUMEHEHUS HEHPOHHBIX CETEH.

3. DBO/IIONHOHHBbIE AJITOPUTMBI. DBOTIOUMOHHBIA aNrOpUTM. BHIBI 3BOIOIMOHHBIX all-
roput™MoB. @yHKIHA npucrnocoOiaeHHOCTH. LlenoyncieHHoe M BEIECTBEHHOE KOAUPOBAHHE WH-
¢opmanun. OCHOBHBIE OIEPATOPHI 3BOJIIOIMOHHOTO TOMCKAa W MX pasHOBHAHOCTH. [IpuMeHeHHe
SBOJIFOLMOHHBIX ITOPUTMOB JJIsl PEIICHHs ONTUMH3ALMOHHBIX 3a1ad. IlapaMeTpsl u amanraius
napameTpoB. Teopema 06 OTCyTCTBHH OecriaTHEIX 00e10B. DBOIOLMOHHBIE CTPATETUH. AJITOPUTMBI
oumeHku pacnpenencHuii. CucTeMbl KiacCU(UKATOpoB. ['eHeTHyeckoe mNpOrpaMMHPOBAHUE.
Anroput™  muddepeHnuanbHoR  9BOMIOIMH.  OCOOEHHOCTHM  NPAKTUYECKOTO  IPHUMEHEHHSA
SBOJIIOI[HOHHBIX BEIYMCIICHHH.

4. I'mOpugnbie Meroabl. HeiiposBomonnoHHele anroputMmel. HedeTkne HEHPOHHBIE CETH.
[TpenMyinecTBa anmapara He4eTKUX HeHpoHHBIX cereil. IlonaTue nHedeTkol HelpoceTH. CTPYKTYpPBI
rubpuaHbIX cucTeM. HedeTkuit HEWpOHHBIH KOHTpOJIep. ANrOpUTMBI OOydeHHs Ul HEYETKOH
HEWPOHHOM ceTH KOHTpoyuiepa. HedeTkne HEHPOHHBIE CETH C TEHETHYECKOM HACTPOMKOM.
OmpeneneHde HEYETKOM CHUCTEMbI C TeHeTHYecKod HacTpoikod. Hederkoe ympasienue
reHeTHYeCKod cucTteMoii. CHCTEMBI TeHETUYECKOTO MPOEKTUPOBAHUSI HEYETKUX HEHPOHHBIX CHCTEM.

5. IlpunsiTHe pemeHHii W HKCIEepPTHbIe cHCTeMbl. Pemenue 3amau KiaccU(uKalyu, ar-
IPOKCHMAIIHH, KIacTepU3aliy, ynpasieHHs. OTKpBITEE OMOIMOTEKH W MPOrpaMMbl JUIsi METOZOB

BBIYUCIUTENBLHOr0 HHTelUlekTa. [locTaHoBKa 3amad npuHATHA pemeHud. Kiaccudukanus 3anau



IPUHATHS pelIeHHH. DTalnsl peleHHs 3a/1a4.

DKCIEPTHBIE MPOLEAYPEI. 3aa4l OLEHHBAHHS. AJTOPUTM 3KCIEPTH3bL. MeTobl MOTydeHAS
skcrepTHod uH(opMaruy. IIIkansl u3MepeHuii, METOIbI SKCIEPTHBIX W3MepeHuit. MeTonsl ompoca
3KCIIEPTOB, XAPAaKTEPHCTHKH OKCIEpTOB. Meromsl 0OpaGOTKH 3KCIEPTHOH HHpOpManuy, OLCHKA
KOMIIETEHTHOCTH 3KCIIEPTOB, OLIEHKA COTTIACOBAHHOCTH MHEHHM JKCIIEPTOB.

Msrkas skcreptHas cucreMa. Msarkas oSKkcmepTHasd CHCTEMa NPOCKTHPOBAaHUS CTEHIOB

KOHTPOJISL PaIO3JIEKTPOHHOM anmnapaTypsl.

4.2 CTpyKTypa JUCUMILIHHBI I10 pa3aeiaM u popMam opraHu3auuy o0y4eHus

Ta6auua 3. Pacnipeenenye TPyI0EMKOCTH TUCLIUILIAHEL 1O Pa3/ieNiaM | BHJIaM 3aHSTHI

Hassanue pa3aena/TemMbl AyauropHas padora (4ac) ((Z,l;?) Hroro
Jlexuuu JIao. 3amn.

1.HeueTkue cUCTEMBI 18 12 8 38
2.MCKycCTBEHHBIE HEMUPOHHbIE 18 6 6 30
ceTu
3.9BOJIOLMOHHBIE AITOPUTMBI 12 6 6 24
4. TubpuaHbIe METOIBI 14 12 6 32
5.IlpunsTHe pelIeHHH W  3KC- 10 - 6 20
TIEPTHBIE CHCTEMBbI
Uroro 72 40 32 144

4.3 TIpakTH4YecKUX U CEMHHAPCKHX 3aHATHI HE TIPETyCMOTPEHO.
4.4 JlabopaTopHbI€ 3aHATHSL.

Tematrka 1aGOpaTOPHBIX 3aHATHI W MX TPY/IO€MKOCTh IIPUBCIICHBI B Tabmmue 4.

Tabaununa 4. JlabopaTopHbIE 3aHATHS U HX TPYIOEMKOCTh

Ne HaunmenoBanue 1a0opaTopHbIX padoT Tpynoem Howmep pa3aena
n/n KOCTD, JAMCUHILTHHBI
(gac)
CemecTtp 6
HeueTkuie MHOXKECTBA U ONepallii HaJl HUMU 4 I. Heuerkue cucteMsl
2 TTpoexTipoBanue HeueTKuX cucteM Mamzaanu u CyraHo 4 I. HeueTkue cuctembl
3 Heuetkas knactepusanus 4 1. HeyeTkue CHCTEMBI
Cemectp 7
E W3yuyeHne CBOUCTB nyﬂeﬁﬂogo HEWMpOHA U IMHEWHON 2 2. UckyccTBeHHbIe
HEMPORHON CCTH HeHpOHHbIE CETH
9



Ne HanmenoBanne 1abopatopHbix pador Tpynoem Howmep pa3nena
/1 KOCTD, JMCHHITHHBI
(4ac)
-} i i 2
H3yuyeHre MHOTOCIOMHOTO HEJTMHEeHHOTO MepLEnTPOoHa 1 2. AckycCeTReHHbBIE
anroputMa o6paTHOro pacrpoCTPaHeHHUs OIKHOKH HEeHPOHHbIE CETH
6 Uzyuenue _pafinaibHbIX 0a3MCHBIX, BEPOSTHOCTHBIX 2
HEHPOHHBIX CETEH, CETEN perpeccuu 2. UckyccTBeHHBIE
HEUPOHHBIE CETH
7 OcHOBHBIE 37IeMeHTapHbIe (DYHKLUH [€HETHYECKUX 2
BBIYHCIICHUM 3.9OBONIOLIMOHHBIE
aJITOPUTMBI
3 HuTerpanbHbie QyHKLIUH T€HETUYECKUX BBIYHUCIEHUH 2 3. DBOJIOLMOHHbIE
aJrOpUTMBI
9 IIpuxnanHbie ONTUMU3ALIMOHHBIE 3aJaUU 2
P A 1 - 3.DBOJIFOLIMOHHBIE
aJIrOPUTMbI
10 bazoBbie (yHKLMH IPOEKTUPOBAHUS THOPUIHBIX CHCTEM 4
4. I'uOpuaHble METOMBI
11 Huterpansueie QyHKIHY peann3alid HEYETKOH HEMPOHHOM 4
sEid 4. TubpuaHbie METOIBI
12 3aauu pa3pabOTKH UHCTPYMEHTApHs THOPUAHBIX CUCTEM 8
4. 'uOpunHble METOOBI
Hroro: 40

4.5 KypcoBoe npoeKTHPOBaHHE HE IIPELYCMOTPEHO.

4.6 CamocrosiTeJbHasi paboTa acCOHPaHTOB

Temaruka u TPyZOEMKOCTh CAMOCTOATEIBHON pabOTHI aCIUPaHTOB NpeacTaBiieHkl B Tabaumne S.

Ta6muua 5. CamocrosrenbHas paboTa aCIUPaHTOB

Bua camocTosiTe/IbHOM paboThI Bcero (1ac) CemecTp 6 (4ac) Cemectp 7 (4ac)
H3zyuenune TeopeTHUECKOr0 MaTepralla 14 8 6
JUCLHUIUTUHBI
IToaroroBka K TEKyLIEMY KOHTPOJIO 8 4 4
Oruetsl 10 1aGopaTopHBIM paboTaM 10 2 8

Coneprxanue caMOCTOSITeIbHOI padoThI CTYIEHTOB 110 THCIMILIHHE:

o IlpumeneHne HEUPOHHBIX ceTeil L1 00pabOTKH H300paXKEHUI;
e [IpuMeHeHUE HEHPOHHBIX CETEH JJIA PACIIO3HABAHUS PeUH;
e [IpuMeHEeHHE HEUETKOM JIOTUKH JIJIsl aHAM3a TeKCTOB;

e IIpuMeHeHHe HEUETKOH JIOTUKY IS PELICHHS 3a/1a4 KIacCH()UKAIMK U PACTIO3HABAHHUS 00pa3soB;

o MareMaTHYECKUE MOJENH 3BOTIOIMOHHBIX AITOPUTMOB U OIIEpaTOPOB,



OBOJIIONMOHHASA CTPATET s C aJJaNTalKel MaTPUIb! KOBAPHALIUH,

Heiiponnrle ceTu 1 HeMHEWHAs TUHAMUKA,

Teopus aganTuBHOTO pe3oHanca;

I'my6oxoe o6y4enue (deep learning);

KosBonmronnoHHas ONTHMH3ALIKS;

[lapasienbHas peanu3anys SBOTIONUOHHEIX AITOPUTMOB;
Heuetkue cucrems! ynpasienus;

Heuetkas knacrepu3zanus;

Merto161 MHOTOKPUTEPHATIEHON OLEHKH abTepPHATHB.
Merons1 HopManH3aKK KPATEPHEB;

XapaKTepUCTHKH IIPUOPHUTETA KPHTEPHUER;

Ioctynupyemble IPUHUKIBI ONTUMATEHOCTH (PaBHOMEPHOCTH, CIPABEIMBOM YCTYIKH, TJIABHOTO

KPUTEPUS, JIEKCUKOTpaduuecKmii);

Merozp! annpokcuManui (HYHKIIMU ITOJIE3HOCTH;

o JlepeBps pemenuii. MeToabpl KoMIeHCAUNU. METOIBI aHATHTHYECKOI HepapXui. MeTo s II0poros

HECPAaBHUMOCTH. /[ManoroBsle METOAbI IPUHATHS peleHui. KadecTBeHHbIE METOIBI TPUHSTHS

pemennit (BepOaIbHBIN aHAH3);

e [IpuHsATHE pelIEHHH B YCIOBHAX HEONPEACAEHHOCTH. CTaTUCTHYECKHE MOIETH TIPHHATHUS

pemenuii. MeTozp! r1100aapHOro KpUTEPHSL.

S

@OoH OLEHOYHLIX CPEACTB [JIi NPOBeJeHHsI ATTECTALMH OOYYaIOIMIUXCS IO

JUCIHILIHHE

B 3aBHCHMOCTH OT BHJOB NPOMEXYTOYHOH aTTECTAlM{ IMPU U3YyYEHUH JAMCIHUIUIHHBI MpeaycMat-

PHBAIOTCA CJICAYIONINE IIEPEYHH OLIEHOYHBIX CPENICTB, IpuBeAeHHBIX B Tabauue 6.

Tabmuna 6. @oHN OLIEHOYHBIX CPEACTB 1A MPOBENECHHS IPOMEXYTOYHOM aTTecTalud 00yJaroIHXCs

110 JUCIHUITIMHE

Bua npoMeXxyTo4YHOM aTTecTanuu

Hepeqeub OICHOYHBIX CPEACTB

JuddepeHunpoBaHHbIH 3au&T

Cnicok BONpOCOB.
JlaGopaTopHsie paboTsl

3auer

Cnucok BOMpOCOB.
Tectsl.
JlabopaTopHsie paGoThI

11



IIpumepHbIii NepeYeHs BONPOCOB K 324eTy

1. Teopuss HeweTkux MHOXecTB. Hewerkoe MHOecTBO. CrocoGBbl MPEICTABIEHHS HEUYETKHUX
MHOECTB.

2. Metoas! nocTpoeHust GyHKUMN NPHHAICKHOCTH HEYETKUX MHOXKECTB.

3. Jloruyeckue onepanyy HaJ HEUETKUMH MHOXKECTBAMH.

4. Anrebpaudeckue oneparuy HaJ HCYETKUMH MHOMKECTBAMH.

5. Heyé€Tkasd v TUHTBHCTHYECKAS IEPEMEHHEBIE.

6. Heuérxue uncna.

7. Onepanuu HaX HEUETKHMH YUCIIAMH.,

8. Heuérkue uncna (L-R)-Tuna.

9. Heuérkue oTHOIEHHUS.

10. Heyérkue BBIBOIBI

11. AnropurM Mamdani.

12. Anroput™m Tsukamoto.

13. Anroput™ Sugeno.

14. Anroput™m Larsen.

15. YOpomgHHBIA anropuT™ HEYETKOTO BBIBOA.

16. Mertonp! npuBEACHHS K YETKOCTH.

17. Hucxonsmue HeUETKHE BBIBOBIL.

18. Heuérkuit perynsrop.

19. O¢¢heKTUBHOCTH CUCTEM NPUHSATHS PELIEHUH, HCIIOIb3YIOUX METOIBI HEUETKOM JIOTHKH.

20. IlocTpoeHue HEYETKON MOJENH MPEeAMETHOH 061acTH.

IIpumepHblii nepedeHb BONPOCoB K AU pepeHuHPOBAHHOMY 3a4eTy:

1. ANTOpUTMEI O0y4YeHHs: OQHOCIOWHOM HEHPOHHOM ceTH, Mo JenbTa mpaBuiy, ogHocnoinex HC ¢
HEJIHHEHHOM QYHKIHEH aKTUBAIIHH, AITOPHUTM «II0OESIUTENb IOTy4aeT BCey.

2. Paguansro-6aszucueie cetn. Cetn perpeccun. BepostHoctHele HC.

3. MHoOrocnoiHble HEIMHEWHBIE HEHPOHHEBIE CETH.

4. Pemenue 3a1a4u pacro3HaBaHUs N300pakeHUI ¢ IOMOIIBIO HEMPOHHOM CETH.

5. JIOCTOMHCTBA H HEJOCTATKU HEMPOHHBIX CETEH. AJITOPUTM NPSAMOIO PACIpPOCTPAHEHHS.

6. AJroput™M 00paTHOTO PaclpOCTPAaHEHHs OLIUOKH.

7. 3amaua MHOro(akTOpHON ONTHMHU3AIMY U HEHPOHHBIE CETH.

8. CraHIapTHBIM FeHETUYECKUN AITOPHTM.
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9. BoramcnurensHas 3¢ QeKTUBHOCTD TPHMEHEHHS TeHETHYECKOTO AITOPHTMA.

10. Pa3HOBHIHOCTH r€HETHYECKHX AITOPUTMOB.

11. Pemenne 3anaqu noucka KparyaiIero myTH ¢ MOMOLIBIO FEHETHYECKHX AITOPHTMOB.

12. DBOJIIOIIMOHHAS CTpaTerus.

13. I'eHeTHYECKOE IPOTPAMMHUPOBAHHE.

14. OGyuenue Hel{poOHA C IOMOIIBEO TEHETHYECKHUX AT OPHTMOB.

15. DBOMIONMOHHEIH AJITOPHTM.

16. KnacrepHsiit ananms.

17. IlocraHoBKa 33724 NIPHHATHS PEIICHHIA.

18. Knaccudukanus cucteM NOIISPXKKH IIPUHSATHS PEIICHHH.

19. Oramsl pemenus 3aaad.

20. DxcnepTHBIE NpoLeypHl. 3aqaun OLEHHBAHUS. AJITOPUTM SKCIIEPTU3HI.

21. OcHOBHBIE JTanbl pPa3pabOTKH OKCIEPTHBIX CHCTEM. TpYHOEMKOCTh 3TalloB pa3pabOTKH
9KCIEPTHBIX CUCTEM.

22. Mertons! noy4yeHus skcnepTHoi undopmaruu. [lIkanbr H3MEpeHHU, METOIBI SKCIIEPTHBIX H3-
MepeHuii. Meroas! onpoca 3KCIEpPTOB, XapakTePUCTUKH SKCIIEPTOB.

23. JlmanoroBasi KOMIOHEHTa SKCIIEPTHOM CUCTEMEI.

6. IlepeyeHb OCHOBHOM H AONOJHUTEILHOH JIUTEPATYPbI

Ocnosgnaa numepamypa (nokansHasa cems Ilpednpuamus)

1. SApymkuna H.I'. [Ipuxnagseie HHTEUIEKTyaTbHBIE CUCTEMBI, OCHOBAHHBIE HA MSTKHX BBIYHCIICHHUAX. -
M., ®uHaHCH ¥ cTaTHCTHKa, 2009, -319 c.

2. Sxwaeal.D. Hederkne MHOXECTBA M HelpoHHble cetd. - M.: UMHTepHeT-YHHUBEPCHTET
Mudopmanuonubx Texnomorui, 2008. - 316 c.

3. Kpyrnoe B.B., lmu M.J., T'onynos P.1O. HedeTtkas noruka u HCKyCCTBEHHBIE HEHPOHHEIE CETH. -M.:
W3narenscTBo Pusmko-mareMaTudeckoii mureparypsr, 2001. — 224 c.

4, IlItos6a C.Jl. IIpoekTHpoBaHue HeueTkux cucteM cpeactsamu MATLAB. .- M.: I'opsiuast TuHuS -
Temexom, 2007. - 288 c.

5. Jleonenkos A.B. Heuétkoe monmemuposanume B cpene MATLAB u fuzzyTECH. - CII6.: BXB-
[TerepOypr, 2003.

6. Tlpuknamusie Heuétkue cuctemsl / Ilox pen. T. Tapano, K. Acau, M. Cyraso. - M.: Mup, 1993. - 368

C.
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Jononnumenvhaa numepamypa (noxanvHaa cemo Ilpeonpuamusn)
1. Paccen C., Hopaur I1. McKyCCTBEHHBIN HHTEIUIEKT: COBPEMEHHBIN MOAX0. - M.: M3narensckuit qom
«Buibsamey, 2006.- 1408 c.
2. Bopucor B.B., Kpyrinos B.B., ®enynos A.C. Heuetkue mozmenu u cetu. - M.: I'opsuast munms -
Tenexom, 2007. - 284 c.
3. Tanymxun A. U. Heiiponnsie cetn. OcHoBsI Teopu. -M: I'opsiuas JIunus - Tenexom, 2010. -496 c.
4, bapckuit A.b. Jlormueckue HeliponHele cetu. - M.: HMHteprer-YHusepcuter MH)OpManmoHHBIX
texnonoruii, 2007. - 352 c.
5. MatBeeB M.I'. Mozenu U METOABI MCKYCCTBEHHOro MHTEIEKTa. [IpuMenenue B sxoHoMuke. - M.:

®unance ¥ cratuctuka; MTHOPA-M, 2008. - 448 c.

7. llepeyennb pecypcoB uHpopMannoHHo-TelekoMmMyHukanuonnoil cetun HHTEPHET,

HGOﬁXOIlHMbIX AJIf OCBOCHHUS NUCIHHUITINHBI

1. Neural Computati on Journal. http://www.mitpressiournals.org/loi/neco.

. Evolutionary Computation Journal. http://www.mitpressiournals.org/loi/evco.

. DnexTpoHHsIi xypHan «Helipornnpopmarukay. http://www.niisi.ru/iont/ni/Journal/.

DnexTpoHHbIH KypHan «HeueTkue cUCTEMbl H MATKHE BBIYMCICHUA. hitp:/fuzzy tversu.ru/.

Neural Networks Research Group. http://nn.cs.utexas.edu/

Evolutionary Complexity Research Group (EPlex): http://eplex.cs.ucf.edu/

Poccuiickas accoumanus HelpounpopMaTuku: http://ni.iont.ru/

© N oo v oA W N

PoccHuiickas accoLMalys MCKYCCTBEHHOIO HHTeIUIeKTa: http://www.raai.org/

8. Marepua/ibHO-TeXHHYecKasi 0a3a, HeoOXouMast /Il OCYLIeCTBJICHHs
0o0pa3oBaTeNbHOI0 MPOoLeCcca Mo AUCHHUILIHHE
1) IIpeaMeTHas ayIUTOpHs], OCHALLEHA MYJIbTUMEAUHHBIM [IPOCKTOPOM M SKPaHOM, K npenonasatens - 1
IUT.
2) IMepconansHbie KOMMBIOTEPHI (15 WIT.), IOKaNbHask CETh, KOMIBIOTEP C BHIXOAOM B Wureprer - 1 wr.
3) Microsoft Windows (Ne CTP - 20/01/10 ot 20.01.2010)
4) Microsoft Office (Ne CTP 20/01/10 ot 20.01.2010)
5) Microsoft Visio (Ne CTP 20/01/10 ot 20.01.2010)
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