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1. OOuue mo10KeHU

[IpreM BCTYyNUTENBHBIX MCNIBITAHUM perinamMmeHTHpoBaH [IpaBunamu npuema
Ha oOydeHHe Mo 0O0pa3oBaTENIbHBIM MPOrpPaMMaM BBICIIETO OOpa3oOBaHUs —
[IporpaMMaM HOATOTOBKM HAy4YHBIX M HAY4YHO-IIEJAarOTMYECKUX KaJIpoB B
acupanType ¢GeaepaTbHOTO TOCYIapCTBEHHOTO OFOMKETHOTO 00pa30BaTEIIBHOTO
yupexJaeHusi  Beicmiero  obpasoBanus — «KyOaHCkuii  TOCyIapCTBEHHBIN
YHUBEPCUTETY.

2. Heau BCTYNHUTEIbHBIX HCIIBITAHUM

BbIsIBIICHHE CIIEMAIBHBIX 3HAHUM, IOJIYYEHHBIX B IIPOLIECCE IOJYyYCHMS
BBICIIETO O00pa3oBaHUsl B CHELMATUTETE M(WIM) MarucTparype, HaydyHOTO
NOTEHLMada M OOBEKTUBHOM OLIEHKM CIOCOOHOCTH JIML, MOCTYyHAaroIIMX B
aCIIUPAHTYDPY.

3. CTpyKTypa BCTYNHMTEJIBbHOI0 MCIIBITAHUS

BcerynurensHOE MCIIBITAaHKUE TIO CIIENUAIBHON JUCHUILIMHE COCTOUT U3 IBYX
yacTeil: coleceloBaHUsd MO MPEANOJaraéMod TEMAaTUKE AMCCEPTAlMOHHOTO
UCCJENOBAHUS C YYETOM MPEICTAaBIEHHBIX MMyOJUKaUil (IMOArOTOBIEHHOTO
NOCTYNAIIKUM pedeparta 1o IUIAHUPYEMON TEMAaTUKe MCCIEI0BaHusA) U DK3aMeHa
10 COENHUAIBHOW JTMCIUIUIVHE.

4. Ilpoueaypa nposeaeHHs BCTYNIMTEILHOI0 HCIIBITAHUS

B nepBoil yacTM aOUTYpHUEHT pacCcKa3blBaeT O HANpPaBICHUH CBOUX
UCCIIEIOBaHUM M mpennojaraemMoil Teme auccepranuu. CoOecepoBaHue 110
TEMATUKE IPEANOJIAaraéMoro JAUCCEPTALMOHHOIO MCCIIENOBAaHUSA NPOBOIUTCS Ha
OCHOBE MOATOTOBJIEHHOTO MocTynaroumm pedepara. Pedepar npeacrasisercs B
DK3aMEHALMOHHYIO0 KOMUCCHIO B CPOKH, YKA3aHHBIM B PACIIMCAHUU BCTYIIUTEIIBHBIX
VICTIBITAaHUU.

Bo BTOpOM dYacTH OLIEHUBAETCS TEOPETHYECKAsi IOATOTOBJIECHHOCTH
abuTypueHTa. JK3aMEH MO CHEIUAJIbHONW JUCUUIIMHE NPUHUMAETCS YCTHO IO
Oowiery. OK3aMEHAlIMOHHbIE OWIEThl (OPMUPYIOTCS U3 MEpPEeyYHs BOIPOCOB,
NPEACTABICHHBIX B MPOrpaMMe€ BCTYNHUTEIBHOIO MCHBITaHUS. AOUTYpPUEHTY
npenocrasisercs 10-15 MuHyT Ha OTBET.

DK3aMeH U coOecel0BaHNEe MPOBOIUTCS HAa PYCCKOM SI3bIKE.

[lo mnpenBapuTeNbHOMY COIJIACOBAHHUIO C aOUTYPUEHTOM DJK3aMEH H
co0eceJOBaHUE MOXKET TMPOBOJUTHCS JIUCTAHUIMOHHO C  HCMOJIb30BAHUEM
MH(POPMALIMOHHBIX TEXHOJIOTHI.

5. Copep:kaHue BCTYNUTEJIBHOIO MCHBITAHUS MO0 CHENHAJIbHOM
AUCUHMIIUHE

Pasnen 1. Anajm3 JaHHBIX 1 MaTeMaTHYeCKOe MOAETMPOBaHUE

AKcCHUOMAaTHKa Teopuu BeposiTHOCTEH. DOpMysbl MOJHOW BEPOSITHOCTU U
baiteca. Ciy4aitHple BETUYMHBI U UX XAPAKTEPUCTHKHU (TUIOTHOCTh U (DYHKIIHS
pacrpesiesieHus, MaTeMaTUYeCKOe OXKHMJIaHUE U JUCHEpCHsi). DIJIEMEHThl TEOPUU
MPOBEPKHU CTATUCTUYECKUX TUnoTe3. Jucnepcus OMHOMUATBLHOTO, pABHOMEPHOTO,
JKCIIOHeHIManbHoro, IlyaccoHoBckoro pacnpeneneHuii. MOMEHTBI Clly4alHBIX
BenuunH. Teopema 0 HEeHTpaIbHBIX MOMEHTAaX HeueTHOTo nopsiaka. Koadduument
ACMMMETPHM CIIyYaWHBIX BEJIWYMH, DKCIECC CIy4yalHOW BenuuuHbl. KoBapumanwus
ciyvyaiHOW BenuuuHbl. CBOMCTBa KoBapuauuu. Teopema W CHEACTBUS U3 HEE O
KOBApUALIMOHHOW  MaTpuile JIMHEeWHoro mnpeodOpazoBanus. Koaddumment




koppensiuuu. HepaBenctBa MapkoBa u YeObimeBa. 3akoH OOJBLIMX YHKCET.
LlenTpanbHas npenensHas TeopeMa. Bapuannonssii psia. 1lonmron, ructorpamma.
Cpennue BennunHsbl. [lokazarenu Bapuanuu. OueHka nmapaMeTpoB paclpeesieHHUs.
Teopema o cpegHem apudmMeTndeckoM. Teopema o BEIOOpOUHOM auciepcun. Meton
MOMEHTOB. MeTtoa HauOoibliero mnpasnonofgodus. IlpoBepka cTaTHCTUYECKUX
TUIIOTE3. YPOBEHb 3HAYMMOCTH Kpurepus. [IpoBepka rumore3 o paBeHCTBE
CPEIHUX, TUCIIEPCHM, O COOTBETCTBUU 3aKOHA PACIPEACIICHUS HOPMAIbHOMY.

MHOX€ECTBEHHBIN PETPECCUOHHBIA U KOPPEJSALMOHHBIN aHaiu3. JlepeBbs u
jeca kiaccuukanud u perpeccuu. MHtepakTtuBHbie nepeBbs. CTOXacTHUECKUI
rpagueHTHBIM OyctuHr. CHAID wmonenu. OOGo0OIIEHHBIE METOABI KJIACTEPHOTO
ananu3a. OnopHele Bektopa. k-Ommkaimux coceneit. HauBHubiil baiiecoBckuii
kinaccupukatop. ARIMA  Momenu. ABTOMaTHYECKHE HEHWPOHHBIE  CETH.
Knaccudukanmsa wu xnactepuzanus. KoppensiimoHHass wmaTpuiia. t-Kputepui
cpaBHeHUs cpeaHux. ['pynnuposka u ogHodakTopHass ANOVA. Tabnuilsl 4acTor,
KpoccTaOynsiiuu, (¢aroB W 3arojioBKoB. JIMHeHHas, KyCOYHO-JIMHEIHAs,
MHOKECTBEHHAs 51 AKCIOHUIMAJIbHAS PErpecCHOHHBIE MOJIEIH.
JIMCKpUMUHAHTHBIN, KJIACTEPHBINA, (PAKTOPHBINA, KAaHOHWYECKUA aHaiu3. JlepeBbs
KJIacCU(UKAIIUH.

Cumnnekc-meron. /IBOWCTBEHHBIM CHUMIUIEKC-METOA. MaTpudHblEe WIPHI.
L{emouncneHHbIN METOI PELIEHUS 3a/1a9 JJUHEWHOTO TPOrpaMMupoBanus. Pemenune
3a7a4 JINHEMHOIO MPOrpaMMHUPOBAaHUs C mapamMerpamu. Meron BeTBEeH U I'paHUIl
peLIeHUs 3a]1a4 JIMHEHHOTO MPOTpaMMUPOBaHus. 3ajaya O HA3HAUYCHHUSIX.

Marematnueckue wmojieid (UHAHCOBOTO aHaimu3a JaHHbIX. [IpocToii,
CJIOHBIM TIPOILIEHT. AHHYUTETHBIC TutaTexu. [Ipocteitmue Moaenu (hUHAHCOBBIX
nupamu. MatemaTtudeckas MOJENb pacueTa CyMMbl, cOOMpaeMoil (pUHAHCOBOM
nupamuior. KypcoBasi cTOMMOCTh W JIOXOJHOCTH oOjuraiuid. PeannzoBaHHBIN
npoueHt. Hroparus. 1M3rud.

[TakeTsl mpukiIagHbIX nporpamMM. OCHOBHbBIC MPUHLUNBI (POPMUPOBAHUS U
¢bynkunonupoBanus. KommbrorepHoe wmoxaenupoBanue B cpeae MATLAB.
Hcnoap3oBanue maketoB Toolbox. IlakeT s CTaTHCTHYECKOrO aHAIM3a JAHHBIX
Statistica. SI3bik mporpamMmmupoBanus R i cratuctTuaeckoit 00padOTKH TaHHBIX.

OcCHOBHBIE MIPUHITUTIBI MaTEMATUYECKOTO MOJETUPOBAHUS.
BoruncnuTenbHbil  3KCIEpUMEHT. [IpyHUMOBI MPOBEAEHUS BBIYUCIUTEIHHOTO
JKCIlepUMeHTa. MoJenp, aaropuTt™M, Iporpamma. MareMaTu4ecKue MOJEIU B
DKOHOMHUKE UM €CTECTBEHHBIX HaykKax. Mojenu JIWHAMHAYECKHX CHCTEM.
budypkamusa. JluHamudeckuid xaoc. MaTeMaTHYecKue METOIbl W MOJENH
(UHAHCOBO-?KOHOMHUYECKOTO aHaIM3a U KPEIUTOCIIOCOOHOCTH.

Paznen 2. Meroabl MAIIMHHOTO OOy4eHM M HCKYCCTBEHHOIO
HHTEJVICKTA

Ortanbl pa3BUTHs HEHpoHHBIX ceTed. [lapamnenu u3 6uosoruu. M3BecTHbIE
TUIbl ceTe. ba3zoBas uckyccTBeHHass Mogenb. OIpenerneHue HCKYyCCTBEHHOIO
HelipoHa. DyHKUMM akTHBaUWU. ATApaTHAs peanu3alus HEHPOHHBIX CETEH.
[IpumeHeHne HEUPOHHBIX CETEe: pacro3HaBaHUE 00pa30B, MPOTHO3UPOBAHUE.
IIpumenenue HEUPOHHBIX ceTeu: KJacTepusanus, KJaccuduxanus,
annpokcumanus, ynpasienue. Teopema Konmoroposa-ApHosbaa. Pabora Xexr-



Hunbcena. Martematuueckoe omnucanue paboThl HepoHHOU ceTu. COOp JaHHBIX
1. HeMpoHHOU ceTu. OTOOp MEepPEeMEHHBIX U MOHWKEHHE Pa3MEPHOCTU. IJTallbl
pemenus 3ana4. Kimaccudukanus 3anay.

[IporpamMmbl MOJETUPOBAHUSA HMCKYCCTBEHHBIX HEUPOHHBIX CEeTeH. Tumbl
HEUPOHHBIX ceTeld. O0yueHre MHOTOCIIOMHOTO MEPCENTPOHA. AJITOPUTM OOPATHOTO
pacnpoctpanenus. [lepeobydenne u o6oOmenne. OT6op naHHbIX. PammanmbHas
0asucHas ¢yHkuus. Jlnneiinas HelipoHHas ceTh. BeposiTHOCTHast HEHpOHHAs CETh.
PNN-cetu. O6001menHo-perpeccronnas Heiiponnas cetb (GRNN). I'enetnueckue
anroput™mbl. Heilpo-reHeTHueckrue anropuT™Mbl OTOOpa BXOJHBIX JaHHBIX.
VYrpasnsieMoe U HeymnpasisieMoe o0yueHue - o0yueHue ¢ yuutenem u 0e3. 3agauu
knaccudukanuu. Cerb Koxonena. Tomonormueckass kapra. Pemenue 3amad
KJaccu(UKanuy pa3IMyHBIMH TUTIAMUA HEUpOHHBIX cereil. Tabnmuina craTucTuk
kinaccudukanuu. [loporu NpuHATHS U OTBEPIKEHUSI pEIICHUM.

Pewmenune 3anau perpeccun B makete ST: Neural Networks. 3agaun ananuza
BPEMEHHBIX pAnoB. [IporHozupoBanue OynymMX 3HAYEHUl BPEMEHHBIX PSIOB.
[Iporno3upoBanue BpeMeHHbIX psaoB B nakere ST: Neural Networks.

I'padpuueckuit uatepdeiic nonp3oBarena s Neural Networks Toolbox B
cucteme Matlab. IlpocToii Helipon. @yHkuus aktuBauuu. HelipoH ¢ BEKTOpPHBIM
BXOJIOM. APXUTEKTypa U TOIOJOTUSI HEUPOHHBIX ceTer. Co3aanne, NHUIAAIN3AIUS
U MojenupoBanue cetu. [Iponeaypsl ananranuu u o0yueHus. MeTopl 00yueHus.
Anroput™mbl 00y4yeHus1 HEUpOHHBIX ceTeil. ['myOokoe oOyueHue.

MHorocnoiiHble NepcenTpOHbl, JIMHEHHbIEC, pagualibHble Oa3HUCHBIE CETH.
Cetu knacrepuzanuu 1 kiaccupukanuu. CaMoOpraHu3yrouecs: HBWPOHHBIE CETH.
LVQ-cetn. Cetu DOnmana. Ceru Xondwunma. CBepTouyHbIe HEHUPOHHBIC CETH.
Anmnpokcumanust U GuneTparnus  curHaioB.  CucTeMbl  ympaBJIeHUS.
BrruncnurenbHas MoAenp HEUPOHHOU ceTh. POPMUPOBAHUE MOJEIEN HEUPOHHBIX
cereil. [Ipumenenne cucrem SNN, Matlab u npyrux.

Teopuss HEYETKHX MHOXKECTB. METONONOrMU CUCTEMHOTO M HEYETKOIO
MOJEIMPOBaHUS. AHaIM3 HEYETKOIO U BEPOSATHOCTHOTO  TMOJIXOJIOB K
MOJICJIMPOBAHUIO HeompeaelieHHocTel. OrnpeielieHne HEYEeTKOro MHOKECTBa,
OCHOBHBIE XapaKTEPUCTUKHU.

OcHoBHBIC TUIBI (QYHKIMN NpuUHAAIeKHOCTU. Ornepanuu HaJ HEYETKUMH
MHOXecTBaMu. HeueTkue oOTHOWIEHUs M crnocoObl ero 3anaHus. OCHOBHBIE
XapaKTEPUCTUKN HeEUeTKuX oOTHoumeHud. Hederkoe otoOpakenuwe. Heuerkas u
JMHTBUCTUYECKasl TMepeMeHHble. HedeTkre BeNWYMHBI, 4YHCIA U WHTEPBAJbI.
OYHKIUU TPUHAIICKHOCTU. [IOHSTHE HEUYETKOrOo BBICKA3bIBAHHMS U HEYETKOTO
npeaukara. OCHOBHBIE JIorM4yeckue ornepauuu. [IpaBuna HEUYETKHUX HPOTYKIIMI.
ba3oBasi apXUTEKTypa CHCTEM HEYETKOTO BbIBOJA. OCHOBHBIE ATalbl HEYETKOIO
BbIBOIa. OCHOBHBIE aJITOPUTMBI HEYETKOT'O BBIBOAA. OCHOBHBIE 3JIEMEHTBI CUCTEMBI
Matlab. [Iporecc pazpaboTku cucTemMbl HeUeTKOTo BbiBoJia B Fuzzy Logic Toolbox.
3ajaya HEYETKOM KJacTepHu3aluu W adroputMm ee peuieHus. CpeacTBa pelieHus
HeueTKol knactepusanuu B Fuzzy Logic Toolbox. I'uOpunHbie Helpo-HeueTKue
cetd. ANFIS — anmanTuBHBIE CHCTEMBI HEHPO-HEUETKOTO BbIBOJA. Pa3paborka
HEUECTKUX MOJENEH NpUHATUA peuieHuil. [IpuMep HEYeTKoro MoAenvpoBaHUs B
Fuzzy Logic Toolbox Matlab. MuoroMepHblii CTaTHCTUYSCKUI aHAIU3 JaHHBIX.
JIMCKpUMUHAHTHBIE, PErpEeCCUOHHbIC, KIACTEPHbIE METO/Abl aHalu3a JaHHbBIX.



I'myOuHHBIE HEWPOHHBIE CETH. ANTOPUTMBI INIyOOKOro ooydeHus. PexyppeHTHble
HEHUPOHHBIE CETU. PEKypCHBHBIE HEHPOHHBIE CETH.

Bonpocut k 3x3ameny:

1. AHaiu3 JaHHBIX M MaTeMATH4YeCKOe MO/IeTUPOBAHNUE

1. Axcuomatuka Teopuu BeposTHOCTEH. DOpMyJIbl MOTHOM BEPOSATHOCTH U
baiieca. Ciy4aiiHble BETUYMHBI M WX XapaKTEPUCTHKHU (IUIOTHOCTh W (DYHKIIHS
pacrpeiesieHus, MaTeMaTUYeCKOe OKUJIaHUE U JUCTIEPCHUs ).

2. DneMeHThl TEOpUU MPOBEPKU CTATHUCTHUECKUX Tumotre3. Jucmepcus
OMHOMMAJILHOTO,  PAaBHOMEPHOT0,  JKCHOHEHIManbHOro,  IlyaccoHOBCKOTO
pacrpeneaeHui.

3. MowmeHThl ciayyallHbIX BeNWYMH. Teopema O IEHTPAJbHBIX MOMEHTax
HeueTHOro nopsaka. KoapouuueHT acuMMeTpuu CilydallHbIX BEIHYMH, HKCLECC
CIIy4ailHOM BEJIMYMHBI.

4. Koapuauus cimydaiiHOM BenuunHbl. CBOKCTBa KoBapuauu. Teopema u
CIIE/ICTBHSI M3 HEE O KOBAPUALMOHHOW MAaTpHUlE JIMHEHMHOro MpeoOpa30BaHUs.
Koaddumment xoppensiuu. HepaBenctsa MapkoBa u UeOsbliieBa.

5. 3akoH Oompmux uucen. lLleHTpanmbHas  mpeaenbHas — Teopema.
Bapuanmonnsiit psaa. Ilommron, rucrorpamma. Cpennne BenuuuHsbl. [lokazarenu
Bapuanmu. OlLeHKa napamMeTpoB pacupeneneHus. leopemMa O  CpelHEM
apumernyeckom. Teopema 0 BHIOOPOYHON AUCTIEPCUH.

6. Merox mMomeHntoB. Meron Haubosbliero npasaonoaodus. I[Iposepka
CTATUCTUYECKUX TUIIOTE3. YPOBEHb 3HAUMMOCTU Kpurepus. [Iposepka rumores o
PAaBEHCTBE CpPEIHMUX, AUCIEPCUH, O COOTBETCTBUMM 3aKOHA pPaclpeaciieHUs
HOPMAaJIbHOMY.

/. MHOXeCTBEHHBIN PErPECCUOHHBIN U KOPPEISAIUOHHBIN aHanu3. JlepeBbs
U Jjieca kjiaccudukaiuu u perpeccun. MIHTepakTuBHBIE epeBbsi. CTOXaCTUUECKUN
rpaauentHblil Oyctunr. CHAID monenu

8. OOoOmIeHHbIe METOIBI KiIacTepHOro aHanmu3a. OmnopHble Bekropa. K-
ommxkaimmx coceneil. Hausueiil baiiecoBckuii kinaccudukarop. ARIMA monenu.

9. Amromatndeckue HeHpoHHBIE ceTH. Kimaccudukamnus u KaacTepu3arusi.

10. Koppensiuonnass ~ matpumia.  l-Kputepwii  CpaBHEHHUS  CPEIHUX.
['pynnupoBka u ogHodakrtopHass ANOVA. Tabmuupl yacToT, KpoccTaOymsuuu,
(baroB u 3aroJ0BKOB.

11. JIuneliHasi, KyCOYHO-JIMHEWHAsl, MHOKECTBEHHasi W HKCIIOHHUIIMAIbHAS
PErpeCCHOHHBIE MOJIEIIH.

12. JIucKkpuMUHAHTHBINA, KJIACTEPHBIN, (DAKTOPHBIN, KAHOHUYECKUN aHAJIH3.
JlepeBbs KiaccupuKaIum.

13. Cumriuiekc-meto1. JIBOWCTBEHHBIN CUMITIIEKC-METO . MaTpudHbIC UTPHI.

14. [leno4nCIEHHBIN METO/T pEIICHUS 3a]]a4 TUHEHHOTO MPOTPaMMHUPOBAHUS.
Pemienue 3ama4d JIMHEWHOTO TPOrPaMMHUPOBAHHUS C IIapaMETPAMMU.

15. Metop BeTBel U IpaHUI] pelIeHUs 3a/1a4 JIMHEHHOTO MPOrpaMMUPOBAHUS.
3aaua 0 Ha3HAYEHUSIX.

16. MaremaTudeckue Mojienud (UHAHCOBOTO aHalu3a JaHHbIX. [IpocToii,
CJIOKHBIN MPOLEHT. AHHYUTETHBIE TIATEXKU.



17. Ilpocreiime moaenu (pUHAHCOBBIX MUpaMuj. MaremaTuueckas MOJENb
pacdera CyMMBbI, coOupaemMoil (PMHAHCOBOW MTUPaAMUION.

18. KypcoBasi CcTOMMOCTh W JOXOIHOCTh oOOnmranuid. Peanm3oBaHHBIN
nporeHT. [ropauns. U3rud.

19. IMakeTs! pUKIATHBIX porpaMM. OCHOBHBIC TIPUHITUIIBI (HOPMHUPOBAHUS
U (YHKIIHOHUPOBAHUS.

20. Komnbrotepnoe mozaenupoBanue B cpene MATLAB. Ucnonb3oBanue
naketoB Toolbox.

21. TTaker W1 CTAaTUCTUUYECKOTO aHAIMU3a JaHHbIX Statistica.

22. S13p1k mporpamMupoBaHus R 115 cTaTucTHUecKOoi 00pabOTKU JTAHHBIX.

23. OCHOBHBIE PUHITUTIBI MaTeMaTU4eCKOro MOJICJIUPOBAHUSI.
BoruncnurenbHbiii  SKkciepuMeHT. [IpuHIMNB TpOBeNEHUS BBIYUCIUTEIHLHOTO
IKCIIepuMeHTa. Mojienb, alirOpuT™M, IIporpamMmma.

24. MaTemMaTH4eCKUe MOJETH B DSKOHOMHKE M €CTECTBCHHBIX HayKax.
Mopnenu auHamudeckux cucteMm. budypkanus. JluHamudyeckuit xaoc.

25. MaTemaTH4ecKiue METOABl W MOJAeNH (UHAHCOBO-PKOHOMHUYECKOTO
aHalln3a U KPeAUTOCTIOCOOHOCTH.

2. MeToabl MAIIUHHOTO 00Y4YeHHUsI M HCKYCCTBEHHOI0 HHTE/IEKTA

1. Drambel pa3BuTus HEUpOHHBIX cered. llapammenn w3 Ouonorum.
M3BecTHple TuIbl cereil. ba3zoBas wuckyccTBeHHass wMojens. OrmpenenceHue
HUCKYCCTBEHHOT0 HeWpoHa. DyHKIMM akTUBaUMU. ATMapaTHas peanu3aius
HEUPOHHBIX CETEH.

2. Ilpumenenue HEUPOHHBIX ceTeu: pacro3HaBaHue 00pa3oB,
MPOTHO3UPOBAHUE. [IpumeHeHnEe  HEHUPOHHBIX CeTEH: KJIacTepU3aLus,
KJaccupuKauus, anmpokcumaunus, ynpasieHue. Teopema Konmoroposa-
Apnounbna. Pabora XexT-Humbcena.

3. Maremarnyeckoe onrcanne padboTel HelpoHHOU ceTu. COOp TaHHBIX IS
HelipoHHOU cetr. OTOOp TEpPEeMEHHBIX M TOHUKEHHE Pa3MEPHOCTHU. ITarbl
pemenus 3ana4. Kiaccudukanus 3anau.

4. TIporpaMMbl MOJEIMPOBAHUS UCKYCCTBEHHBIX HEHPOHHBIX ceTed. THusl
HEUPOHHBIX CETEM.

5. OOyyeHuWe MHOTOCIOMHOTO TEepCcenTpoHa. AJTOPUTM  OOpaTHOTO
pacnpoctpanenus. [lepeoOyuenue u 0606menne. OTO0p TaHHBIX.

6. PammanpHast OasucHass ¢yHkuusa. JluHeitHass  HEWpoOHHAs  CETh.
BepositHoctHast  HeiiponHass ceTh. PNN-cetu. OO000meHHO-perpeccCuoHHas
HelipoHHas cetb (GRNN).

7. T'enernueckue anropuT™bl. Heipo-reHeTnueckue aaropuT™Mbl 0TOOpa
BXOJHBIX JAaHHBIX. YTpaBlisieMOe M HEympasisieMoe oOydeHue - oOydeHue ¢
yuuTeneM u 6es.

8. 3amaum xknaccudukanuu. Cerb Koxonena. Tomosiormdeckas kapTa.
Pemenue 3a1a4 kiaccudukanuu pa3inyHbIMU TUIIAaMUA HEHPOHHBIX ceTei. Tabmuua
CTaTUCTHK Kiaccuukauuu. [Toporu npuHATHS U OTBEPKEHUS PEILICHU.

9. Pemenune 3amau perpeccun B makere ST: Neural Networks. 3amaum
aHann3a BPEeMEHHbIX psAnoB. [IporHo3upoBanue OyAylIMx 3HAYEHUNW BPEMEHHBIX
psanoB. IIporno3uposanne BpemeHHbIX psAoB B makete ST: Neural Networks.



10. I'paduueckuii untepdeiic nonp3zoBarens Jisa Neural Networks Toolbox B
cucreme Matlab. [Ipocroit Heiipon. @ynkuus aktuBanuu. HellpoH ¢ BEKTOPHBIM
BXOJIOM.

11. Apxutektypa u  Tomojorus  HeHWpoHHbIX  cered.  Co3znmaHue,
WHULMAIU3aLUs U MOAEIUPOBAHUE CETH.

12. llpouenypsl amantanuu u oOydeHus. Meroapl o0yueHUs. AJITOPUTMBI
oOyueHust HeMpOHHBIX ceTel. [ mybokoe oOyueHue.

13. MHorocIolHbIe IepCenTPOHbBI, JIUHEHHbIC, paguaibHble Oa3UCHBIE CETH.
Cetu KJ1acTepu3alvy U KJiacCUPUKALIUU.

14. Camoopranusytomuecs HeiipoHHsie cetd. LVQ-cetu. Cetu DnmaHa.
Cetu Xondunaa. CBepToyHble HEHPOHHBIE CETH. ANMPOKCUMALIUS U QUIBTPALIMS
curdasioB. CHUCTEMbl yIIpaBIICHHUS.

15. BeruncnurenbHas MoJielib HEHpOHHOH ceTu. DopMHpOBaHHE MOJEIICH
HelpoHHbIX cereil. [Ipumenenue cuctem SNN, Matlab u gpyrux.

16. Teopuss HEYETKHX MHOXECTB. METOMOJOTHH CHCTEMHOTO W HEYETKOTO
MOJEIMPOBaHUS. AHaIUM3 HEYETKOr0 M BEPOATHOCTHONO MOJAXOJIOB K
MOJICJIMPOBAHUIO HeompeaeneHHocTel. OrnpeaeneHie HEYeTKOro MHOYKECTBA,
OCHOBHBIE XaPAKTEPUCTUKH.

17. OcHoBHBIE TUITBI PYHKIUI NPUHAIEKHOCTH. Oniepalvi HaJl HEUETKUMU
MHOXecTBaMu. HeueTkue oOTHOWIEHUS M crnocoObl ero 3anaHus. OCHOBHBIE
XapaKTEpUCTUKHN HEUETKUX OTHoWeHU. HeueTkoe oToOpaxeHue.

18. HeueTkas u AMHrBUCTHYECKAs IepeMeHHble. HeueTkne BeInYnHbI, Yucia
U uHTEepBajibl. OyHKINY TPUHAIEKHOCTH.

19. [loHsiTHE HEUYETKOTO BBICKA3bIBAHUS U HEUETKOTO Npeaukara. OCHOBHBIE
noruyeckue onepauuu. [IpaBuiia HeueTknx mnpoxykuui. ba3zoBas apxuTekrtypa
CHUCTEM HEYETKOr'0 BBIBOJIA.

20. OcHOBHBIE 3TaIlbl HEUETKOTO BBhIBOIa. OCHOBHBIE alITOPUTMBI HEYETKOTO
BbIBOJIa. OCHOBHBIE 3JIeMEeHTHI cucTteMbl Matlab. Ilponecc pa3paboTku cuctembl
HeueTkoro BeiBojia B Fuzzy Logic Toolbox.

21. 3agada HEYeTKOW KIacTepH3alli W anropuTMm ee pemeHus. CpeacTtsa
penieHus HeyeTkou kiactepusanuu B Fuzzy Logic Toolbox.

22. T'ubpunnsie Helpo-uneuetkne cetd. ANFIS — amanTuBHBIE CHCTEMBI
HEUPO-HEYETKOTO BBIBOJIA.

23. Pa3paboTka HEYETKUX MojieTiel TpUHATHS perienuii. [Ipumep HedeTkoro
mojenupoBanus B Fuzzy Logic Toolbox Matlab.

24. MHOTOMEpPHBIN CTAaTUCTUYECKUN aHadu3 JaHHbIX. /[MCKpUMHUHAHTHEIE,
pPErpecCuOHHbBIE, KJIIACTEPHBIE METObI aHAJIN3a JAHHBIX.

25. I'myOuHHbIE HEHPOHHBIE CETHU. AJTOPUTMBI TJIIYOOKOTO OOYy4YEHUSI.
PexyppeHTHBIE HEUPOHHBIE CETH. PEKypCUBHBIE HEUPOHHBIE CETH.

6. TpeOoBanusi kK pedpepaty no cnenUAJIbHON TUCHUILINHE

Pedepar 1o cIienajJbHON JTUCHUIIINHE JTOJIKEH IOKa3aTh
UCCIIEIOBATENIbCKUN  MOTEHIMa aOUTypuUeHTa, €ero MNOATOTOBJIEHHOCTh K
BBITIOJTHEHUIO HAYYHO-HUCCIIEI0BATEIILCKON TPOrpaMMbl aCITUPAHTYPHI.

O6beM pedepaTa He IOKEH MpeBbimath 10 cTpaHWIl MaIMHOMKUCHOTO
Tekcta yepe3 1,5 mutepBana, mpudt Times New Roman, Homep 14; pasmepsl



MIOJIEN: BEPXHEE U HIDKHEE - 2 CM, JIEBOE - 3 ¢M, npaBoe - 1,0 cM, BBIpaBHUBaHUE 110
IITUPHHE.

Pedepar momkeH comepkaTh KpaTKuii 0030p JUTEpaTyphl (COCTOSHUE
BOIIPOCA) TIO MPEAMETY UCCIET0BAHUS, (HOPMYITUPOBKY U 0OOCHOBAHHE MPOOIEMBI:
€€ aKTyallbHOCTh, (YHIAMEHTAJIbHbIE W TPUKIAIHBIC aCIMEKThl, CTEICHb
pa3pabOTaHHOCTH.

B tekcT pepepara MOTYT OBITH BKIIFOUCHBI CXEMBI, TAOJIUIIBI, PUCYHKH,
MPUIOKEHUS.

Crpykrypa pedepara:

+  TUTYJBHBIN JUCT (cM. [Ipunoxenue);

- BBeJICHHE (aKTYaJIbHOCTb, 11€Jb, 33J1a41, METO/IbI UCCJICIOBAHNUS );

+  TpoOJeMBbl UCCNEAOBAHUS, OKUTAEMbIE PE3YyJIbTaThI;

.+ 3aKJIr0YeHUE (BBIBOJIBI);

+  CIIMCOK JIUTEPaTypHhI;

+  CIHUCOK OMyOJMKOBAHHBIX M HAIIPaBJIEHHBIX B IIeYaTh CTATEH, U
MaTepuayoB (IPU HATTMYUH).

B pedepare aBTOp J0DKEH TOKa3aTh 3HAHUE TEKYIETO COCTOSHUS
UCCJEIOBAHU B BBIOPAaHHOM HAy4yHOM O0O0JIACTHM, YMEHHE AaHaJIU3UPOBAThH
JUTEpaTypHble WCTOYHUKH, JI€JIaTh BBIBOJBI O IMEPCIEKTHUBAX MPEIIoIaracMoro
UCCJIEIOBAHHUS.

7. OnucaHue MKAaJ OLeHUBAHUS

DK3aM€H M0 CHeUalbHOU TUCIUIITMHE OLICHUBACTCS 10 S-0aTbHOMN
TIKa’e.

CobecenoBanrie 1O TEMaTUKE MPEANOJIAraeMoro JIUCCEPTAIMOHHOTO
MCCJIEIOBAHMSI HA OCHOBE MOATOTOBJICHHOTO TOCTYNAIOIIUM pedepara OlleHUBaeTCs
1o 5-0aJTEHOM mIKae.

MuHuMaabHOE  KOJWYECTBO  OajyioB, TMOATBEPXKIAIOUIEE  YCIHENIHOE
MPOXOXKIECHUE KaXJIOM 4YacTh BCTYNUTEIBHOTO WCIHBITAHUS, YCTaHABIMBACTCS
paBHbIM 3 Oamiam. Pe3ynbrupytoinias oljeHKa 3a BCTYNHUTEIbHOE HUCIIBITAHUE T10
CIEUAJIBHON JUCHUIIIMHE CKJIAJIBIBACTCS U3 OLICHKHU 3a YK3aMEH MO0 CIeIHaTbHOM
JUCUUIUIMHE M OLEHKH 3a co0eceoBaHHE [0 TEMAaTUKE MPEeArnoJaraeMoro
JIMCCEPTAIIMOHHOTO MCCJIEIOBaHUSI HAa OCHOBE MOATOTOBJIEHHOIO IMOCTYIAKOIIUM
pedepara. MakcuMallbHOE KOJMYECTBO OAJJIOB MO CHEUUAIBHOM UCIUILIMHE
paBHO 10 Ganmam.

IxaJjia oneHUBAHUSA DK3aMeHa M0 CeNHAJTbLHON JUCHHUIITIHHE

Ouenka YPpoBeHb NOATOTOBJICHHOCTH, XaPAKTEePU3yeMbli OLIEHKOM
/ Baajbl
1 Her oTBera.
2 Het nonnmanus npeamera.
3 OtBeTr ¢ TrpyObIMH OIIUOKAMU, MMEIOTCS HETOYHOCTH, 3HAHUS

HecucreMatnueckue. OTCyTCTBUE MPABIIIBHON (hOPMYITUPOBKH OTBETA HA
BOIPOC JTAXKE C TOMOUIBIO MTPENOIABATEIIA.

4 B OcJaoM MOJIO)KUTEIBHBI OTBET C HE3HAYMTEIBHBIMHM OIIMOKAMH.
VYMeHue ¢ IIOMOIIIBIO IMPCNOoAaBaTC/IsI CXCMATHYHO, HO IIPABHJIBHO




c(hopMyIUPOBATh OTBET HA MOCTABICHHBIA BOIPOC.

[TomHbId pa3BEpPHYTHI OTBET, AEMOHCTPUPYIOIIUNA CUCTEMHBIE 3HAHMS,
YMEHHUE COINOCTABUTh TEOPETHUYECKHE 3HaHMs, CBOOOJHOE BIIAJICHUE
nH(popmaImen n3 HECKOJIBKUX HCTOYHUKOB OCHOBHOM U JIOTIOJTHATEILHOMN
JIUTEPATYPHL.

IlIkasa oneHuBaHus codece0BaHmsi M0 pedpepaty

Ouenka /
Bbanabl

YPpoBeHb NOATrOTOBJICHHOCTH, XaPAKTEPU3yeMbIH OLIEHKOM

1

ConepkaHne HE COOTBETCTBYeT Teme pedepara, wmarepuan He
CHUCTEMATU3UPOBAH U HE CTPYKTYPUPOBAH, OCHOBHBIC TIOHSITHS MMPOOIEMBI
HE PACKPBITHI, B IOCTAHOBKE MPOOJEMBbI HET CaMOCTOSITEIIBHOCTH; B
(hOopMyIHpPOBAHUN HOBOT'O aCIIEKTa BBHIOPAHHOM ISl aHAIM3a IPOOJIEMBI
HE MPOJEMOHCTPUPOBAHO yMEHHE 0000IIaTh, COMOCTABISATh Pa3IUYHbIC
TOYKH 3pEHUSI TI0 pPaccMaTpUBAEMOMY BOIIPOCY, apryMEHTHPOBATh
OCHOBHBIE TTOJIOKEHUSI U BBIBOJIBI; OTCYTCTBYET KYJIbTYpa W3JIOKECHUS U
odopmieHus TekcTa pedepaTa

ConepkaHue HE COOTBETCTBYET TeMe pedepara, Marepual IIJI0XO
CHUCTEMAaTU3UPOBAH U CTPYKTYPHUPOBAH, OCHOBHBIC ITOHATHS MPOOJIEMBI HE
PacKpBITBI; B IIOCTAaHOBKE IIPOOJIEeMBl HET CaMOCTOSTEILHOCTH, B
(hopMyIHpPOBAaHUH HOBOI'O acCI€KTa BHIOPAHHOM IS aHAIM3a MPOOIEMBI
HE TIPOJIEMOHCTPUPOBAHO YMEHHE 0000IaTh, COMOCTABIISITh PA3TUIHBIC
TOYKH 3pPCHHSI TI0 pPacCcMaTPpUBAEMOMY BOIIPOCY, apryMEHTHPOBATH
OCHOBHBIC TTOJIOKEHUSI U BBIBOJIBI, OTCYTCTBYET KYJIBTYpa M3JIOKCHUS H
odopmIIeHHS TEKCTa pedepaTa

ConepxkaHue COOTBETCTBYeT Teme pedepara, HO OCHOBHBIC MOHSTHS
npoOJeMbl HE PacKphIThl; B (OPMYyIMpPOBAHUM HOBOTO AaCMEKTa
BBIOpAHHOM JJIg aHanu3a MpoOJieMbl HE MPOJAEMOHCTPUPOBAHO YMEHUE
00001aTh, HET CCBHUIOK Ha JUTEPATypy; OTCYTCTBYET KYJbTypa
U3JI0KEeHHs M 0hopMIIeHHsI TEeKCTa pedepara

Conepxanue COOTBETCTBYET TEME pedepara, Marepual
CUCTEMATU3UPOBAH U CTPYKTYpUPOBAH, OCHOBHBIC TMOHSATHS MPOOIEMBI
PACKPBITHL; B TOCTAHOBKE TPOOJIEMBI TPUCYTCTBYET HOBHU3HA; TIPABUIIHBHO
oOpMJICHBI CCBUIKM Ha JINTEpPATypy; MPOJAESMOHCTPHUPOBAHA KYJIBTypa
U3JI0KeHUs M ohopMIIeHHS TeKCTa pedepara

Conepxanue COOTBETCTBYET TEeMe pedepara, MaTepua
CUCTEMATU3UPOBAH U CTPYKTYPUPOBAH, OCHOBHBIC TOHSTHUS MPOOIEMBI
PacKpBITHl TIOJIHOCTBIO U TIIyOOKO; B TIOCTAHOBKE TMPOOJIEMBI
MPUCYTCTBYET HOBHU3HA W CaMOCTOSITEIBHOCTH, B (DOpMyIupoBaHUU
HOBOT'O acrekTa BBHIOpAHHOU TUTSt aHajau3a POOJIEMBI
IIPOJICMOHCTPHPOBAHO YMEHHE 0000IaTh, COMOCTABJISATH Pa3IMYHBIC
TOYKH 3pEHHUSI TI0 PaccMaTPUBAEMOMY BOIIPOCY, apryMEHTHPOBATH
OCHOBHBIC TIIOJIO)KCHHUSI W BBIBOJIBI;, IPOJIEMOHCTPUPOBAHA KYJIBTypa
U3JI0KCHHS M 0(DOpMIICHHSI TEKCTa pedepara




3. UcTOYHMKM U1l MOATOTOBKH K IK3aMeHYy

a) OCHOBHAsA TUMeEpPamypa.:

1. PocroBueB B. C. ckyccTBeHHbIE HEHPOHHBIE CETU: YUEOHHK JJI BY30B.
CII6.: Jlamp, 2021. 216 c. [DnektpoHHbiii pecypc]. — Pexum mpocryna:
https://e.lanbook.com/book/160142.

2. Tanymxun A.U. Heitiponnsie cetu: ocHoBbl Teopuu. CIIO6.: Jlans, 2017.
496 C. [ DIIEeKTPOHHBII pecypc]. — Pexxum JIOCTYyTIA:
https://e.lanbook.com/book/111043.

3. bapckmit A. b. UcKycCTBEHHBIM MHTEUIEKT W JOTUYECKHE HEWPOHHBIC
cetu: Kypc nexuuit. CII6: Jlanb, 2019. 360 c. [DnexTpoHHbiit pecypc]. — Pexxum
noctyma: https://e.lanbook.com/book/161343.

4. Kamntun JI.B. Artifical neural networks: VYueOGnoe moco0Oue.
NznarensctBo "MUCHC", 2018. 88 c. [DnexTpoHHBIN pecypc]. — Pexxum gocryna:
https://e.lanbook.com/book/108048.

5. Ilerar A. Hedetkoe MopenupoBaHue W ymopasieHue. M3aaTenbcTBO
"JlabopaTtopus 3Hanmit" (panee "BMIHOM. Jlabopartopus 3Hanwmit"), 2020. 801 c.
[DnexTpoHHBIH pecypc]. — Pexxum goctyma: https://e.lanbook.com/book/135549.

6. bopucos B.B., Kpyrnos B.B., ®enynos A.C. HedeTkue Moaenu u ceTwu.
NznarensctBo "["opstuas muaus-Tenexom", 2018. 284 c. [DnekTpoHHBIHM pecypc]. —
Pesxxum noctyna: https://e.lanbook.com/book/111022

7. Kamraesa C. B. Marematuueckoe wmojaenupoanue. Ilepmckuit
rOCyJJapCTBEHHBIN arpapHO-TEXHOJIOIMYECKUN YHUBEPCUTET UMEHH akajaemMuka /.
H. Tlpsaumankosa, 2020. 112 c. [DnekTpoHHbIl pecypc]. — Pexxum mocrtymna:
https://e.lanbook.com/book/156708

8. BamamaeB C.A. Maremarnka Ha s3bike R: YueOnuk. M3parenbcTBO
"IIpomereir”, 2018. 324 c. [DmektpoHHbld pecypc]. — Pexum pocryna:
https://e.lanbook.com/book/107099

6) OonorHumenvHas AUMepamypa.

9. Heuetkue cuctembl (HMHAHCOBO-PKOHOMUYECKOTO aHATN3a IPEANPHUITHIA
u pernoHoB : MoHorpadus / E.B. KazakoBuesa, A.B. KoBanenko, M.X. YpTeHoB;
M-Bo o6pazoBanus u Hayku Poc. @enepanuu, Kybanckuii roc. yH-T. - KpacHonap:
2013. - 266 c.

10. CoBpemeHHBIE  MaTeMaTHYECKHE METOAbl  aHaimu3a (UHAHCOBO-
HKOHOMUYECKOTO COCTOSIHMS mnpeanpusitusi: MoHorpadus / Kosamnenko A.B.,
YprenoB M.X., bapanosckas T.I1., Kapmasun B.H. / Kpacnonap: Ky6I'AY, 2009.
—250c.

11. KoBanenko A.B., YprenoB M.X., Kazakosuesa E.B., Apytionsu A.X.
Matematuyeckue OCHOBBI (PMHAHCOBO-PKOHOMHYECKOro aHanuza. Y.2. Heuerkue
MPOIYKIMOHHBIE CUCTEMBI: yueOHOE TocoOue. Kpachonap. N3narenscko-
nosnurpapuyeckuit nentp Kyol'y. 2013. 251 c.

12. MaremaTnueckue OCHOBBI (PMHAHCOBO-PKOHOMHMYECKOTO aHanmu3a. Y.3.
HeilipocereBbie TexHonmoruu: yueonoe nocooue.  Yprenob M.X., ApyTioHsH
A.C., KoBanenko A.B. Kpacuomap. KyOaHckuii  rocymapcTBeHHbIN
TexHojornyeckui yausepcurer. 2014. 254 c.


https://e.lanbook.com/book/161343
https://e.lanbook.com/book/156708

13. MaremaTnueckue MOJENU II€HOOOpa30BaHUs HAa POCCHICKOM pBIHKE
nenHsix Oymar / Kecusim I'.A., Yprenos M.X., Kosanenko A.B. Kpacnomap.
Ky6anckuii rocygapcrBennsiii yausepcuret. 2014. 159 c.

8) UHmMepHem - pecypcwi:

1. http://eqworld.impnet.ru/ru/library/mechanics/solid.htm.

2. http://www.sciencedirect.com/

3. http://www.scopus.com/

4. http://www.scirus.com

5. http://www.elibrary.ru/

DneKTpOHHbIE OMOIMOTEYHBIE CHUCTEMBI:

1. DnekrtpoHHas OoubnuoTeuHas cucrema «PYKOHT»
(http://www.rucont.ru).

2. DOmnekrtpoHHas OubmmoteuyHass cuctema «lOpaiit» (http://www.biblio-
online.ru).

3. DnekTpoHHas OWMOIMOTeUHash cHcTeMa «YHUBEPCHUTETCKas OHOIMOTeKa
ONLINE» (http://www.biblioclub.ru).

4. DOnexkTtpoHHas  OubnuoTeyHas  cucTteMa  u3jarenbcTBa  «JlaHb»
(http://e.lanbook.com).
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IIpunoxenue

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA30BAHUST POCCUCKOMN ®EJEPALIIN
denepanbHOE roCy1apCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs
«KyOaHcKkuil TOCy1apCTBEHHBI YHUBEPCUTET»

Pedepar
10 CIICHMAIIbHOM JUCLUIUIMHE
1.2.1 McKycCTBEHHBIN MHTEJJIEKT U MAIIMHHOE 00y4eHH e

(mudp 1 HANMEHOBaHNE HAYYHOH CIICIMaIbHOCTH)
Tema:

Breimmosau:
d.1N.0.

Kpacunonap
2026



