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1. IlepeyeHb MIaAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHS MO JUCHUININHE, COOTHECEHHBIX €
IUIAHMPYEeMBbIMHU pPe3yJibTaTaMU OCBOEHHS IPOrPaMMBbI

1.1. Hucnunmuaa b1.B.01 Hederkass joruka W HEHpOHHBIE CETH OOECIeUYUBACT
OBJIQJICHHE CIEAYIOIMIMMHU KOMIIETEHIUSIMH C YYETOM dTara:
Tabmnna 1.1
Kon HaumenoBanue Kon HaumeHnoBanue KOMIIOHEHTA
KOMIICTCHIINN KOMIICTCHIIUN KOMIIOHCHTA KOMIICTCHIIUU
KOMIICTCHIINH
[IKC-3 Crmocoben  obocHoBbBats | [TKC-3.2 Criocoben TIPUMEHSTh
peuIicHuA Ha OCHOBC OLICHKH MAaTEMATUYCCKUC METOAbI u
nu aHaJIn3a CJIEBBIX MAaTEMATUYCCKUC MOoacIn Inpu
okasarejicu, NoCTPOCHUA U peHICHUU 3aga4 MNPUHATUA
NPUMCHCHUSA peUICHUU
AJITOPUTMHUYICCKUX MOJCIICU
B pesynbrare 0cBOCHUS AUCIHUILTAHBI Y CTYICHTOB JIOJDKHBI OBITH C(HOPMHUPOBAHBI:
Tabmuna 1.2
OTO/TD Kon Pesynbrarer 00y4deHus
(Tpu HATUYU A KOMITIOHEHTA
npodcrangapra)/ | KOMIIETEHIIUU
podeccuoHaNbHBIC
TeiCTBHS
AHaIN3, ITKC-3.2 HA YPOBHE 3HAHMIA:

000CHOBaHME U
BBEIOOD PEIICHUS

- TEPMUHOJIOTHIO, OTHOCAILYIOCS K HEUPOHHBIM CETAM H
HEYETKOW JIOTUKE apXWUTEKTypy OCHOBHBIX MoOJeleH
OCHOBHBIX IIapaJiIiI'M HEUPOHHBIX CETEH M HEYETKOU
JIOTUKU CBOMCTBA OCHOBHBIX KJIACCOB HEYETKOW JIOTUKH
U HEHpOHHBIX ceTel alIropuTMbl OOYYEHMS] OCHOBHBIX
KJIACCOB HEYETKOM JIOTUKHU U HEUPOHHBIX CETEH CBOMCTBA
00y4eHHs] OCHOBHBIX KJIACCOB HEUYETKUX HEHUPOHHBIX
ceTed  aNropuTMbl OOy4eHHMs OCHOBHBIX KJIACCOB
HEYETKUX HEMPOHHBIX CETEeN

HA YPOBHE YMEHMUIi:

- aHaNTU3UPOBATH MPEIMETHYIO 001aCTh U YCTaHABIUBATh
CTPYKTYPHOE TIPEICTABIICHUE U B3aMMOCBSI3H C IPYTUMHU
KOMIIOHEHTaMH  MH(OPMAIIMOHHOTO  MPOCTPaHCTBA
KJIACCU(PUIIMPOBATh OCHOBHBIEC MMAPATUTMbl HEUYETKOU
JOTUKM M  HEHUPOHHBIX CEeTe W  ONpeaensaTh
HEOOXOAMMOCTh UX MPUMEHEHUS JIJIsi 00paOOTKH JTaHHBIX
W 3HAaHUA  TPOBOAUTH  CPABHUTEIBHYIO  OILIEHKY
KOHKYPEHTOCIIOCOOHOCTH MH(OPMAIIMOHHBIX MPOAYKTOB
HEYETKOW JIOTUKH W HEHWPOHHBIX CETEH OCYIIECTBISATH
MpEeACTABICHUE TPYAHO(POPMATU3YEMBIX OOBEKTOB C
MOMOIIIbI0 CHCTEM HEYETKOW JIOTMKM W HEHPOHHBIX
ceTel MPUMEHATH MOJyYEeHHBIE TEOPETUUECKUE 3HAHUS K

pElICHHUI0  TPAKTHYEeCKUX  BOMPOCOB  00pabOTKU
nHpOopMaIUn paborarh c COBPEMEHHBIMU
MPOTrPaMMHBIMHM  CPEJICTBAMH  JaHHOW MpoOIeMHOMN
OpUEHTALIHN




HA YPOBHE HABBIKOB:
- MeTojaMu (OPMHUPOBAHUE TMPaBHJ 3aKIIOUYCHHUN

HEYETKUX Mozenen METOJaMHU [IOCTPOCHUS
HEHUPOCETEBbIX MOJEJIEH M IIPOLIECCOB  YIIPABICHUS
CUCTEMaMHU

2. O0beM u MecTO TUCcUMILIHHBI B cTpYKType OIl BO

O0BeM THCHUILINHBI
OO01mast TpPyI0eMKOCTh AUCIUILTHHBI COCTABIISAET 3 3a4eTHBIX equHuIbl /108 akamem. Jacos.

JucuumnimHa peaau3yercs YaCTUYHO ¢ MPUMEHEHHEM TUCTAaHIIMOHHBIX 00pa3oBaTeIbHBIX
texnonorui (manee — JIOT).

Joctyn k cucTeMe AHUCTAaHIMOHHBIX O0Opa30BATENbHBIX TEXHOJOTUH OCYIIECTBISIETCS
KQXJIBIM  OOYYaIIUMCS  CaMOCTOSITEIBHO ¢ JIIOOOr0  yCTpoiicTBa Ha  IMOpTale:
https://Ims.ranepa.ru/. [lapons ¥ JIOTMH K JTUYHOMY KaOMHETYy / MpOGUII0 MPedOCTaBISETCS
CTYIICHTY B JICKaHare.

TabGmuna 2
Bun pabotsr TpynoeMkocTh TpynoeMkocTh
B aKaj. yacax B aCTPOH. Yacax
ayn./20, 10T ayn./20, 10T
Oomas Tpy10eMKOCTh 108 81
KonrakTHas paborta c 50 37,5
npenogaBareaeM
Jlexuuun 20 15
IIpakTuueckue 3aHATUS 28 21
IIpakTHyeckas NOATrOTOBKA - -
CamocrosiTeibHast padoTa 58 43,5
DOpMBI TEKYIIET0 KOHTPOJIS TectupoBanue, onpoc
®opMa NPOMEKYTOYHOM 3auem c ouenxoii
aTTeCcTAlUH

MecTto aucunmimnsl B ctpykrype OII BO

Hucnurnnuna uzydaercs B 1-M cemecTpe 3-To Kypcea.

Hucuunnuua b1.B.01 Heuerkas norvka W HEWpPOHHBIE CETH OTHOCUTCS K 4YacCTH,
bopMupyemMoil yyaCTHUKaMH 00pa30oBaTeIbHBIX OTHOILIEHUH, yueOHOTO IIaHa MO HalpaBICHUIO
«buznec-unpopmaruxa» 38.03.05. [IpenogaBanue nucuuruiiHbl HeueTkas jJoruka u HelpoHHBIE
CETH OINupaeTcs Ha MucUUIUIMHBI JInHeliHas anredpa u aHanmuTUYeckas reoMmerpus, JuckpeTHas
MaTremaruka, Teopust BEepOsITHOCTEN U MareMaruyecKasl CTaTUCTHKA.

B cBoro ouepenb oHa co31a€T HEOOXOAUMBIE MPEATTOCHUTKH JIJIT OCBOSHUS MTPOTPAMM TaKUX
JIVCITUTIIINH, Kak b1.B.JIB.03.01 «MeToabl MIPOTHO3UPOBAHHUS», b1.B.JIB.03.01
«IIporno3upoBanue BpeMeHHbIX psaoB», b1.B.JIB.08.01 «TexHonoruu nu@poBoil SJKOHOMHUKI,
b1.B.JIB.08.02 «AHanuTrka OONBIINX JAaHHBIX» U PAa APYTUX TUCITUILINH.

O6bem DK (B cocTaBe MUCIUIIINHBI): KOJTUYECTBO aKaJEMHUYECKUX YaCOB, BBIJICICHHBIX
Ha CaMOCTOSTEIbHYIO paboTy oOydaronuxcs: Bcero mo OK - 58 a.u., u3 Hux : 58- KOJIMUECTBO
aKaJIeMUYECKUX YaCOB, BBIJICICHHBIX HA 3aaHUS M TEKYIIMH KOHTPOJb YCTIEBAEMOCTH.

JuciuninvuHa 3akiIafblBaeT TEOPETUYECKUH U METONONIOTHYECKUW (yHIAMEHT IS
OBJIaJIeHUs] yMEeHUsIM U HaBblkamu B xone  b2.B.01(I1) Hayuno-uccnenoBarenbckas paborta u
b2.B.03 (Ilx) ITpenaunnomuas mpakTHKa.

3HaHUS, YMEHHUS W HaBBIKH, MOJYyYEHHBIE TPH WU3YYCHHH JAUCIUIUIMHBI, UCTIOJIBb3YIOTCS
CTY[IEHTaMH TPHU BHIMIOJTHEHUHN BBIMTYCKHBIX KBAUTU()UKAIIMOHHBIX padoT.




3. Conepxanue U CTPYKTYpPa AUCHHUILINHBI

Tabmuma 3
Ne n/m HaumeHnoBanue Tem O0beM AMCHUIIMHBI, Yac. ®opma
Bcero KonrakTHas padora CP (3K) TeKylero
odyvarommxesi ¢ KOHTPOJIS
npernoaaBarejeM ycrneBaemMocT
10 BUJAM Y4eOHBIX 3aHATHH u**,
JI 113 KCP C NPOMEKYTO0Y
CPO CIl HOT
aTTecTanuu®
%%
Tema 1 OcHoBEI TeopuH 32 6 8 16(16) | 2 (2) T
HEYETKUX MHOXECTB
Tema2 | |ICHCTKHI BLIBOAH 34 6 8 16(16) | 4 (4) 0"
HEYETKHUE MOJECIIU
Tema 3 Heliponnsle cetu 40 8 12 16(16) | 4 (4) o*
[IpomexyrouHas arrecrauus 2 2 Saser ©
OIICHKOH
Bcero (axan./acTp. 9acsl): 108/31 20/15 28/21 21,5 48/54;8) 1(/)7(150)

Ipumeuanue:

Koncynpranus k 3auety 2 yaca
Hcnonb3yeMble COKpaIEHUs:
JI — 3aHATHSI JCKIIMOHHOTO THIA (JIEKIIUU U UHBIE yueOHBIC 3aHSTHUS, IPEyCMaTPUBAIOIINE
MIPENMYIIECTBEHHYIO Iepeiady yaeOHOH HHPOPMAIINY TeJarornIecKUMH pabOTHUKAMH OPTaHU3alny U (WIIH)
JIMIiaMu, IIpHUBJICKAaCMbIMU OpI‘aHI/I?,aHI/IGﬁ K pcajiM3anuun O6pa3OBaT€JII)HI)IX mporpaMm Ha UHBIX YCJIIOBUAX,
o0y4JaroIumcs) ;
[13 — mpakTuyeckue 3aHsTHS (BUABI 3aHATHS CEMUHAPCKOTO THITA 32 UCKITIOUYEHIEM Ja00paTOpHBIX padoT) ;
KCP — unanuBrayanpHas pabota 00ydarommxcst ¢ IeIarorndecKuMi pabOTHIKAMA OPTaHU3AIAN U (HITH )
JIMIIaMU, TTPUBJIEKaeMbIMHU OpTaHU3alMel K pean3aliy 00pa3oBaTelbHBIX IPOTPaMM Ha MHBIX YCIIOBHSX (B
TOM YHCJIE HHANBUAYaJIbHBIE KOHCYJIBTALIUH) ;
CP — camocTtosiTenbHas paboTta, ocyuiecTsisieMast 0e3 y4acTHsI e1aroriueckux pabOTHUKOB OPraHU3aluu 1
(wmu) U1, MpUBJIEKaeMbIX OpTaHU3aIHEH K pean3aiuy 00pa3oBaTeIbHBIX IPOTPaMM Ha HHBIX YCIIOBHSX;
CII — camomnpoBepka,;
CPO — camocTostenbHas pabora o0ydaromerocs
onpoc (O), rectupoBanue (1)

Conep:xkanue IUCHUNIHHBI

Tema 1. OCHOBBI TEOPUM HEYETKUX MHOXKECTB.

Beenenue. Heuerkue uncna, Heuetkue MHOXKeCTBa, (PYHKIIMU TPUHAIICKHOCTH, HEUETKHE
OTHOIIIECHUS, UMIUIMKALIHS.

Tema 2. HeueTKHii BBIBOI H HEUeTKHE MOJIEIH.

®daz3udukanus, nedasudukanus, 6aza npasuwi. CucTeMbl HEYETKOTO BbIBOJA. Moenu BbIBOJA:
Monenu Mamaanu u CyreHo

Tema 3. HeiipoHHble ceTH

OcHosuble oHaTus. Knaccudukarus, ocHOBHbIEC TapagurMbl. CETH MPSMOTO
pactipoctpanenusi. Cetu ¢ oOpaTHbIMH CBsI3IMH. CHUCTEMBI pean3aiiii HepoHHbBIX ceTeil. CeTh
XemMmunra. Cetb ¢ 00yueHUEM 00paTHBIM PACTIPOCTPAHEHUEM OITHOKH.

4. MarepuaJibl TeKyliero KOHTPOJIsi yCIIeBaeMOCTH 00y4a0IMXcs

@DopMBI U METOAbI TEKYLLIEI0 KOHTPOJIA YCIIeBAEMOCTH.
B xone peanmmzannu aucuumivasl b1.B.01 Hedetkas moruka u HEHPOHHBIE CETH
UCTIONB3YIOTCSI CTIEAYIONINE METOIBI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH 00yUYaIOITUXCS:
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Tabmuna 4.1

Tema (paznen) @opmbl (METOJIbI) TEKYILLETO KOHTPOJIS
yCIIEBaEMOCTH
Tema 1. OCHOBBI TEOPHHM HEYETKUX MHOYKECTB. TectupoBanue
Tema 2. HeueTkuii BEIBOJ U HEUETKUE MOIEIIH. Onpoc
Tema 3. HeiiponHsle cetn Omnpoc

3ayeT MPOBOAMTCS ¢ MPUMEHEHHEM CJIeAYIOIHMX METOI0B (CPeaCTB) :
3a4er ¢ OIEHKOW BKJIIOYAeT B ce0sl MPOBEPKY TEOPETUUYECKUX 3HAHUU B (popMe yCTHOTO
omnpoca M NPOBEPKY MPAKTUYECKUX HABBIKOB B MUCbMEHHOW Qopme. Bo Bpems 3auera
npoBepsieTcs 3Tan ocBoeHus komrereHu [1IKC-3.2.
Bo Bpems nposepku chopmupoBanHocTr dtana komnereHiuu [TKC-3.2 onenuBarores:
- YMEHHE I'PaMOTHO (POPMYIHUPOBATH OCHOBHBIC MTOJIOKECHUS HEUCTKOW JIOTUKH U HEMPOHHBIX CETECH;
- IPEICTABIICHUE X014 U PE3yJIbTaTa PELICHHUS;
- YMEHUE aHAIM3UPOBATh NOJYYECHHBIE PE3YJIBTATHI.
[IpenonaBarenb OIEHUBAET YPOBEHb MOATOTOBIEHHOCTH O0YUYAIOLIUXCS K 3aHATHIO 110
CJIEYIOIUM MTOKAa3aTeIsAM:
- YCTHBIE OTBETHI Ha BOIPOCHI MPENOAABATENS [10 TEME 3aHATHUS;
- MPOBEPKHU BBITIOJIHEHUS TOMAITHUX 3aJaHUH ;
- 110 Pe3y/bTaTaM BBIIIOJIHEHUS TECTOB
Kpurepuu onienuBanus onpoca:
— coepxkanue U (HOPMYITHUPOBKH OTBETOB Ha BOIIPOCHI;
— MIOJIHOTA M aJIEKBaTHOCTH OTBETOB.
Heranuzanusi 0amioB W KPUTEPUU OIEHKH TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH
YTBEPKAAIOTCS HA 3aceaHuU Kadeaphl.

[TpomexxyTouHast —arrecTamusi MOXET MpoBoAuThcs ycTHO B JIOT/mucemeHHo ¢
MPOKTOPUHTOM/ TECTUPOBAHUE C MPOKTOPUHTOM. J[JIs1 yCIEenTHOrO OCBOEHUS Kypca ydameMycs
PEKOMEHAYeTCsl O3HAKOMMTBCSI C JIMTEPAaTypod, pa3MeleHHOW B pasnene 6, U Marepuaiami,
BbLIOKeHHBIMU B JIOT.

MarepuaJbl TeKylero KOHTpoJisi ycneBaeMocTH 00y4aromuxcs.

Tunosble onleHOYHbIEe MaTepuaJbl 10 TeMe 1. OCHOBBI TEOPHH HEYeTKMX MHOKECTB
Tecr
1) WuTepBain 3HaueHn 1151 QyHKIMY NPUHAJIEKHOCTH
1.[-1,1] 2. [0,1] 3. [-1,0]
2) Touka nepexojia U €ro 3HaYeHHe JJI1 HEYETKOTO MHOXKECTBA
1.0 2.0.5 3.1
3) UnTepBan BXOJHBIX 3HAYEHUH 11 PYHKIIUN TPUHAJICKHOCTH
1 Bce neiiCcTBUTENBHBIE YUCIIa 2 OTPULIATENbHbIE YUCIIa 3 MTOJIOKUTENBHBIE YNCIIA
4) Ko 3a5105k1J1 OCHOBBI TEOPUU HEUETKUX MHOXKECTB?
1 M. bk 2 JI. 3age 3 1. Mampaanu
5) OyHKIUS MPUHATISKHOCTH MOKET MpuHUMaTh 3HadeHus ? 1 [0, o] 2 [-00, +00] 3 [0 ,1]
6) Kem Obutn mpesioxkKeHbl OCHOBHBIE HJIEU TEOPUU HEUETKUX MHOXKECTB
1 Jlordwu 3ane 2 Puuapa Kenurcoepr 3 Jl>xapparano DnBapc
7) OnummuTe OCHOBHBIE METOABI MOCTPOCHUS (PYHKIMN MPUHAIEKHOCTH
1 npsiMbIe 2 KpUBOJIIMHEWHBIE 3 MTAPHBIE CPABHEHUS
8) JaiiTe onpeneneHne NOHITHIO «KOHEYHOE HEUETKOE MHOKECTBO
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1 ecnu ero HocHUTENb OECKOHEUYEH 2 €CIIM €r0 HOCUTEh KOHEYEH 3 €CIIM €ro HOCHTEb
ecTb PyHKIHS 4 eClTi ero HOCUTEIh €CTh 0TOOpaKEHNE
9) JlaiiTe onpeneneHue MOHATUIO «OECKOHEYHOE HEUETKOE MHOKECTBO

1 ecu ero HOCUTEINIb OECKOHEUEH 2 €CITU €r0 HOCUTEIIb KOHEYEH 3 €CIIU €ro HOCUTEINb
ecTb (pyHKIMS 4 ecau ero HOCUTEIb €CTh 0TOOpaKEHUE
10) Kakum maremMaTHuecKuM OOBEKTOM SIBIISIETCS «YHUBEPCYM)

1 kaccuyecKkoe MHOKECTBO 2 HEUETKOE MHOXKECTBO 3 MHTEpBa (GyHKIUI
11) Onpenenute OCHOBHBIE THUITBI (PYHKITMH MPUHAIIC)KHOCTH

1 TpeyrosibHbIE 2 TpaneuueBUHbIE 3 rayCCOBbI
12) HedeTkoe MHOXKECTBO SIBJIIETCSI YHUMOAAJIBHBIM, €CITH

1 ero QpyHKIMS MPUHAIICKHOCTH SBJISIETCS YHUMOJAIbHOM 2 BbIcoTa paBHa | 3 ero
GbyHKLIMS TPUHAATICKHOCTH UMEET KOHEYHOE YHCIIO

Tunosblie OlleHOYHbIE MaTepuaJbl 110 TeMe 2. HedyeTknii BbIBOJ U HEYeTKHE MO
Bonpocsl a1 onpoca
BapuanT 1

1. OObsicHUTE CYIIHOCTH TIOHATHS HEONPENEICHHOCTH, €ro NPUPOLYy H OCHOBHBIE

UCTOYHHKH.
2. PackpoiiTe CylIHOCTb MOHATHUS JIMHIBUCTUYECKOMN EpEMEHHOM.
3. Packpoiite nonstue dhazzudukanus (Fuzzification).
4. C noMo1IbI0 KaKUX IpaBUil GOPMUPYIOTCS 3HAUEHUS JTMHTBUCTUYECKON IEPEMEHHOM?
5. Yto Takoe akkymyssius (Accumulation)?
6. IlepeuriciuTe OCHOBHBIE aITOPUTMBI HEYETKOTO BbIBOJA. MIX 0COOEHHOCTH.

Bapuant 2

I.HpI/IBe,I[I/ITC KJ'IaCCI/ICI)I/IKaLII/IIO JIMHI'BUCTHYCCKHUX HeOHpeHeHeHHOCTCﬁ, INOACHUTC HX

CYIIHOCTb U JalTe NPUMEPHI.

2. llpuBenuTe mpuUMEp TEPM-MHOXKECTBA 3HAYEHUH HEKOTOPOW JIMHIBUCTHYECKOU

IIEPEMEHHOM.
3. Uto npencrasiseT co60il TepM-MHOKECTBO?
4. Yto Takoe arperupoBanue (Aggregation)?
5. Packpoiite nmonsitue aktuBu3anus (Activation).
6. Packpoiite nonstue nedazsudukanus (Defuzzifica tion).

Tunosbie oneHouHble MaTepuaJbl o Teme 3. HeiipoHHble ceTH
Bonpocsl a5 onpoca
Bapuanr 1
1. Packpoiite noHsTHe GMOIOTHYECKOro HeiipoHa
2. Ins gero HyxHa Bxkianka Train Network (OOyuuts cetb)?
3. Uto mo3BosisieT caenarb Bkiaaaka Simulate?
4. PackpoilTe NOHATHE MHOTOCIIOWHON HEMPOHHOM CETH

[IpakTnueckoe 3ananue: CHpPOEKTHPOBATH HEHPOHHYIO CETh, PEAIM3YIOLIYIO OLEHKY

OKOHOMHMYECCKOI'O IoKa3areiis.

Bapwanr 2

1. Onuuure untepdeiic Neural Network Toolbox

2. llpuBenure kinaccuukano HEMPOHHBIX ceTel

3. PackpoiiTe NOHSITHE HEYETKOIO HEHPOHA

4. Yro npexacrasinseT co6oil 00yueHne ruOpuIHoN HeHpOHHOM ceTn?

[IpakTnueckoe 3ananue: CHpPOEKTUPOBATH HEHPOHHYIO CETh, PEAIN3YIOLIYIO OLEHKY

ce0eCTOMMOCTH MPOAYKIIHH.



S. OueHoYHbIEe MAaTEePHUAJIbI IPOMEKYTOYHON ATTECTAUNM 10 JUCHHUILIJIMHE.

5.1. [lepeueHp KOMIIETEHIMH C yKa3aHMEM 3TaloB WX (HOPMUPOBAHHS B TPOILECCE
OCBOEHUs 00pa3oBarenbHOU nporpammbl. [lokazarenu u KpuTepur OLEHUBAHUS KOMIIETEHIIUI C
y4eTOM 3Tana ux GOpMHUPOBAHUS

Kon HaumenoBanue Kon HaumeHnoBanue KOMIIOHEHTA
KOMIIETCHITUN KOMIIETEHITUN KOMIIOHEHTa KOMIICTCHITUU
KOMIIECTEHITUU
ITKC-3 Cnocoben  o6ocHoBwiBath | [IKC-3.2 Cnocoben MPUMEHSThH
pelieHns Ha OCHOBE OLEHKHU MaTeMaTHYECKUE METO/IBI u
i aHaau3a LEJIEBEIX MaTeMaTUYEeCKUE  MOJEIU  MpH
MoKazateyield, MOCTPOCHUS U peleHun 3a7a4 TIPUHSATHUSL
MIPUMCHCHHUS peuieHuii
AJITOPUTMHUUECKUX MOJIEIEH

IMoka3aresm ¥ KpUTEPUU OUECHUBAHUSA KOMIIETEHUHMH HA Pa3jMYHBIX JITanax HX
dopmupoBanus
Ta0Omuna 4.3

Koa xoMmmoneHTa KOMIETEHIIHMH

IToka3areb OlleHUBAHUSA

KpuTepuii onenuBanusi

IIKC-3.2

CamMoCTOSTEIIFHO peuiacTt
3aJa4u, IIPUHATHA peHIeHHﬁ,
HCIIOJIb3Ys MaATE€MaTn4CCKUC
MAaT€MaTu4YCCKHUEC

[Ipumensier maremarnyeckue
METOIbl M MareMaTh4ecKue
MOJEJIM IIPU PELICHUH 3a]ad
IIPUHATUS pELICHUN

METOALI |
MOJIENTH

Jnst oneHKH cPOPMUPOBAHHOCTH KOMIETEHIIMN, 3HAHUW M YMEHUH, COOTBETCTBYIOIIMX
JTaHHBIM KOMIIETEHLIUSIM, UCIIOIB3YIOTCSI KOHTPOJIbHBIE BOIIPOCHI, a TAKKE 3aaHUs.

Tunosble OLEHOYHBbIE MATEPHAJIBI IPOMEKYTOYHOM aTTECTALIUH

Bonpocsi k 3adety no aucuuniauHe 51.B.01 Heuerkast Jioruka u HelipOHHBbIE CeTH

1. HeueTkas anreOpa kak pacuiuperue OyineBoi anreopbl

2. Bo3HUKHOBEHHE HEUETKMX MHOKeCTB. HeueTkas noruka. Msirkue BIYUCIICHUS.

3. JIuHrBucTHYECKasi HEONPEIeIeHHOCTh. HeueTkast Toruka u Teopusi BEpOSITHOCTEH.

4. Omnpenenenusi HeueTkux MHoxecTB. Jlmarpamma 3agne. IlpencraBneHus HEYETKUX
MHOXecCTB. J{narpamma Benna.

5. XapakTepuCTUKH, ONEpaLlH, CBOMCTBA HEUETKUX MHOXECTB

6. OcHOBHBIE TUTIBI QYHKITUH TPUHAIICKHOCTH. HeueTkue oTHOIIeHHS

7. Onpenenenusi HEUETKOM U JIMHTBUCTUYECKON NIEPEMEHHBIX.

8. HeueTkue BeTMUMHBI, YMCTIA U UHTEPBAJIbI.

9. TpeyrosibHbIE HEUETKUE YHUCIIA U TPANECLIMEBUIHbIE HEUETKUE UHTEPBAJIBI

10. TToHsiTHE HEYETKOTO BHICKA3bIBAHUS M HEUETKOTO Mpeaukara. HeueTkue npeaukarsl.

11. OcHOBHBIE JIOTMYECKHE ONEpalMii C HEYETKUMHU BbICKa3bIBaHUSIMU. Jlormueckoe
OTPHUIIAHHE HEUYETKUX BBHICKA3bIBAHUM.

12. Jlormyeckas KOHBIOHKLHS HEUETKHX BbICKa3biBaHUM. Jlormueckass IU3bIOHKLIUA
HEYETKUX BBICKA3bIBAHU.

13. Heuerkas ummnukauus. Heuetkas skBuBaneHTHOCTh. [IpaBuia HeUeTKUX MPOIYKIIUH.

14. TIpsimoit 1 oOpaTHBIN METO/IBI BBIBOJA 3aKJIFOUEHUN B CUCTEMAaX HEYETKUX MPOMTYKIIHHA

15. ba3oBasi apXMTEeKTypa CHUCTEM HEYETKOro BbIBOJA. OCHOBHBIE ATallbl HEYETKOTO
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BbIBoZla. DopmupoBanue 6a3bl MPABHUII CUCTEM HEYETKOTO BBIBOJIA.
16. ®azsudukanus (Fuzzification). ArperupoBanue (Aggregation). AKTHUBU3AIUS
(Activation). Akkymymsinus (Accumulation). Hedassudukanus (Defuzzifica tion).

17. OcCHOBHEBIE aJITOPUTMBI HEUYETKOI'0 BBIBOJIA. AJroputm Mamaanu
(Mamdani).Anroputm Ilykamoro (Tsukamoto). Anroputm Jlapcena (Larsen). Anroputm
Cyreno(Sugeno).

18. IlpuMepsl UCIIOIB30BaHMS CUCTEM HEUETKOIO BBIBOAA B 3a/1a4ax YIIPABIICHUS.

19. OcHoBubie 3nemMenThl cucteMbl MATLAB. OcHOBHBIE TIpHEMBI paOOTHI B CHCTEME
MATLAB.

20. Penmakrop cucrem Heuetkoro BwiBoaa FIS. PemakTop dyHKIMN TpUHAAICKHOCTH.
PenakTop mpaBmil cucrteMbl HeEYeTKOro BbIBoJa. IIporpamMma mpocMoTpa mpaBuUil CUCTEMBI
HeueTKoro BbIBoja. [IporpamMma mpocMoTpa MOBEpXHOCTH CUCTEMbI HEUETKOTO BBIBOAA.

21. OO6mas xapakTepucThKa 3aJa4 KJIACTEpHOTO aHajau3a. 3ajadya HEeueTKOM
KJIACTepU3AlIUU U AJITOPUTM €€ PeLICHHUS.

22. OOmas ¢opmanbHasi TOCTAHOBKA 3a/a4d HEYETKOTO KJIACTEPHOTO aHaJM3a.
YTOuHEHHass TOCTAaHOBKa 3aJa4d HEUETKOW KilacTepu3allid. AJNTOpPUTM pelIeHUs 3aJadu
HEYETKOM KJIaCTepU3allud METOJOM HEUETKUX CCPEIHHUX.

23.CpenctBa pelieHus 3a7a4i HeYeTKo! Kinactepu3anuu B nakere Fuzzy Logic ToolBox.

24. Hctopust uccienoBaHus B 00J1aCTH HEUPOHHBIX ceTeil. bruonornueckuii HEUHpoOH.

25. CrpykTtypa U (PyHKIHOHHpPOBaHHE UCKYCCTBEHHOro Heipona. [loctaHoBka 3amaum
00y4YeHHs] HEHPOHHOM CETH.

26. Kitaccudukanuss HSHpOHHBIX CeTel U UX CBOMCTBA.

27. DpPeKTHBHOCTh HEHPOHHBIX ceTeld. MHOTOCIOHHAs HEHPOHHAS CETh.

28. Pemenue 3amau Kiaccu(HKAIMHM, pPAcHO3HABaHUS OOpa30B, MPOTHO3UPOBAHUSA U
YIPaBJICHUS C MOMOLIbIO YKa3aHHBIX KJI1ACCOB HEMPOHHBIX CETEH.

29. Hasnauenune makera Neural Networks Toolbox. O630p ¢ynkuumii makera Neural
Networks Toolbox.

30. Coznanue U MccieoBaHNe HEHPOHHBIX ceTel cpeacTtBamu nakera Neural Networks
Toolbox.

31. HeueTkuit HelipoH. ApXUTEKTypa HeUeTKO! (THOPHIHON) HEHPOHHOMN CETH.

32. O6yuenue ruOpuIHON HEUPOHHOM CETH.

33. Pemrenue 3aaa4yn kiaccu(UKaluy ¢ TOMOIIBI0 THOPUIHON HEMPOHHOM CETH.

Onucanue CHCTEMBI OLICHUBAHUA

OueHovHble Ioka3zarenn Kpurepumn ouenku
cpelcTBa OLIEHKH
(popmbI
TeKylero u
NPOMe;KYTOYHOI0
KOHTPOJIs1)

Ompoc KoppekTHOCTh 1 IOJTHOTA OTBETOB CJ10:KHBIH BONPOC: MOJIHBIM,
pa3BepHYTHIH, 000CHOBAHHBIN OTBET —
8 baiioB

[IpaBunbHEINA, HO HE
apryMeHTHPOBAHHBIN OTBET — 2 Oasuia
HeepHnbiii otBetr — 0 6asion
OO0bIuHbII BOIIpOC:

MIOJIHBIN, pa3BEPHYTHIH,
000CHOBaHHBIN OTBET — 4 Oaia
[IpaBunBHBINA, HO HE
apryMEHTHUPOBaHHBIN OTBET — 2 Oasia
HeepHbiii otBet — 0 6as11oB.
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IIpocToii Bompoc:
[IpaBubHBI OTBET — 2 Oasia;
HenpasunbsHblit otBeT — 0 6as1oB

Tecr 1) [IpaBUIILHOCTP PEIICHHUIA; MaKCUMAaJIbHOE KOJIMYECTBO 0aJlIoB 3a
2) KoppeKTHOCTb OTBETOB onuH TecT 12 6amoB

OrieHUBaHWE CTYJICHTOB Ha 53k3ameHe no jaucuuiuinHe b1.B.01 Hederkas noruka u
HEWPOHHBIEC CETU

Banabl

o Kpurepun

OneHka «OTJIMYHO» Ha SK3aMEHE BBICTABIIAETCS OOYy4YaroLIEMYCs, €CIU OH

100-51 TyOOKO M TPOYHO YCBOWJI IMPOTPAMMHBIM MaTephall, MCUEpPIBIBAIOLIEC €ro
«OTIUYHO» | U3JIaraeT, yMeeT YBA3bIBATh TEOPUIO C IPAKTUKOM, CIIpaBIAETCA C 3ajadami,
BOIIPOCAMU U IPYTMMH BUAAMU IPUMEHEHUS 3HAHUM.

- OHCHKa «HC 3a4TCHO» BBICTABJIACTCA o6yqa}01ueMyc;I, KOTOprﬁ HC 3HACT

Menee 51 3HAUUTEIbHOM YacTU MporpaMMHOIr0 Marepuajia, JOIMyCKacT CyILICCTBCHHBIC
«HE 3aYTEHO» OHII/I6KI/I, HCYBCPCHHO, C OOIBIINMU 3aTPpYAHCHHUAMHU YCTAHABIMBACT CBA3b
TCOPHUHU U ITPAKTUKH.

HIkana oueHuBaHus.

OneHka pe3ynbTaToB MPOU3BOIUTCS HAa OCHOBE OainbHO-peiiTuHroBoi cucrteMsl (BPC).
Hcnonws3zoBanue bBPC ocymecTBisieTcss B COOTBETCTBHH C Tpuka3zoM oT 06 centsops 2019 r
Ne306 «O npumeHneHun 0amIbHO-PEUTHHTOBOM CUCTEMBI OLICHKH 3HAHUHM 00y4YaroluXxcs.

Cxema pacdeTroB CHOPMHUPOBAHA B COOTBETCTBHHM C YYCOHBIM IUIAHOM HAIPABICHHUS,
COIJIaCOBaHA C PYKOBOJHUTENIEM HAayYHO-00pa30BaTeIbHOrO HAMpPaBIEHUS, YTBEPXKIEHA AEKAaHOM
(dakynbTeTa.

Cxema pacyeToB JOBOAMUTCS /10 CBEJICHUS CTYICHTOB Ha IEPBOM 3aHATHUU MO JaHHOU
JTUCIUIIINHE, SBISETCS COCTAaBHOW 4acThio pabodeil mporpamMmbl JUCIHHUIUIMHBI U COJEPIKUT
UHGOPMAIUIO 110 U3YYEHUIO TUCIUILIUHBI, YKa3aHHYIO B [lojoxeHnn o GammbHO-pEeHTHHTOBOU
cUCTeMe OIIeHKH 3HaHui oOy4daromuxcst B PAHXul'C.

B ciydae ecnu CTyeHT B TeUeHHE ceMecTpa He HaOMpaeT MUHHUMAIbHOE YUCIIO OaioB,
HEOOXOoAMMOe IS CJa4d  TMPOMEXKYTOYHOM aTrTecTaldd, TO OH MOXET 3apaboTrarh
JOTIONTHUTENbHBIE Oallibl, OTPaboTaB COOTBETCTBYIOIIME pa3eNbl JUCHUIUIMHBI, MOTYYHB OT
MIPENo/IaBaTeIsi KOMIIEHCUPYIOIIHE 3aaHusl.

B cnydae monydyeHuss Ha MPOMEXKYTOYHOM aTTECTAlMM HEYAOBIETBOPUTEIBHON OLEHKH
CTYICHTY TMPEJOCTABIISIETCS TMPaBO TMOBTOPHOW arTeCTAllid B CPOK, YCTAHOBJICHHBIN ISt
JUKBUAAIMY aKaJEMUYECKOM 3aJ0JKEHHOCTH 110 UTOTaM COOTBETCTBYIOIIEH CECCUU.

OOyuaromuiics, HaOpaBIIUi B X0/l TEKYIIET0 KOHTPoJIs B ceMecTpe oT 51 o 70 Gasios,
IO €TO0 KEeTaHUI0 MOXKET OBITh OCBOOOKICH OT MPOMEKYTOUHOM aTTeCTAIUH.

KosmnvecTBo 0asi10B Onenka
NPONHCHIO OyKBOM
96-100 OTJINYHO A
86-95 OTJIIMYHO B
71-85 XOpOIIO C
61-70 XOpOUIO D
51-60 YAOBJIETBOPUTEIILHO E
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6. MeTtoauyeckne MaTepHAaJbl 10 OCBOCHHUIO M CHUIIMHbI

Paboueii mporpaMMoil JUCHHUILTUHBI TPEAYCMOTPEHBI CIEAYIOUINE BHIBI ayJTUTOPHBIX
3aHATHM:  JIEKIMH, [PAKTUYECKUE  3aHATUS, KOHTpOJIbHble paborel. Ha  jmeknusx
paccMaTpuBarOTCd HauOosee CIOKHBIM MaTephasl TUCHMIUIMHBL. s pa3sBUTHS Yy CTYIEHTOB
KPEaTHUBHOIO MBIIUICHUS W JIOTUKH B KAKIOM pasfeiie INPEeayCMOTPEHBl TEOPETUYECKUE
NOJIOKEHUs,, TpeOyloIlue CaMOCTOATENBHOTO  JIOKa3arenbcTBa. Kpome  TOoro, 4acrth
TEOPETUYECKOTO  Marepuajla IPEAOCTaBIsAETCS Ha  CaMOCTOATEIbHOE  M3yYEHUE IO
PEKOMEHI0BaHHBIM HCTOYHHUKAM /ISl JOPMUPOBAHHS HaBbIKa CaMOOOYUYECHHUS.

IIpakTuyeckue 3aHATHSA MpeJHA3HAYECHbI JJIS1 CaMOCTOSATENILHOW paboThl CTYAEHTOB IO
PELICHUI0 KOHKPETHBIX 3a1ad. KaXaoe mpakTU4ecKoe 3aHATHE COIPOBOXKIACTCA JTOMAlIHUMU
3aJaHUSIMHM, BBIJABA€MBIMHU CTyAE€HTaM JUIsl pEUICHWs BO BHEAayAMTOpHOE Bpems. /[l
(dbopMHUpOBaHUS Y CTYACHTOB HaBBIKA COBMECTHOH pabOThI B KOJJICKTHBE HEKOTOPHIC 3aJaHUS
peLIaoTCs ¢ MOMOLIbIO pa30MeHuUs Ha TPYIIIBI METOJIOM MO3TOBOM aTakH.

Jlnst paGoThl ¢ TMeYaTHBIMH M 3NEKTpOHHBIMU pecypcamu C3UY mmeercss BO3MOXXHOCTh
JIOCTYTIA K 3IEKTPOHHBIM pecypcam. Opranuzaiys padoThl CTYJIEHTOB C JIEKTPOHHOM OMOINOTEKOM
yKa3aHa Ha caiiTe MHCTUTYTA (cTpaHulle caiita — «Haydunas 6uOnuoreka).

MeTtonnueckne ykazanus 1Jis1 00y4aroIHUXCs 110 OCBOCHHIO U CHMILINHBI

OO6yuenue no aucuuiuinHe «HeueTkast JIOTMKa M HEHPOHHBIE CETW» NPEANOJIAraeT U3ydeHHe
Kypca Ha ayIUTOPHBIX 3aHATHIX (JCKIHH, PAKTHYECKUE 3aHATHS) M CAMOCTOATEIBHON padoThI
oOyuaronuxcs. Ilpaktuueckue 3anatus aucuuiuinHbel b1.B.01 Heuerkas noruka u HelpoHHBIE
CETH TPEATONIATaloT WX MPOBEIEHHE B PA3IMUYHBIX ()OPMAX C IIETBIO BBISBICHUS MOTYYESHHBIX
3HAHUM, YMEHUH, HABBIKOB M KOMIIETEHIIMHA C IPOBEACHUEM KOHTPOJBHBIX MEPONPUATHH,
onucanubix B 1m.4.3.1. C uenpio obecrieueHns YyCHEMHOro OO0y4ueHUs OOydaroIIMics T0JKEH
TOTOBUTBCS K JIEKLMH, TTOCKOJIbKY OHA SIBIIsi€TCS BakHeMIIeld GpopMoil opraHuzanuu yuyeOHOTo
nporecca, MoCKOJIbKY:

—  3HAKOMHT C HOBBIM y4eOHBIM MaTepHasoMm;

—  pa3bsicHsET yuyeOHbIE JIEMEHTBI, TPYIHBIE AJIs TOHUMAHUS;

—  CUCTeMaTu3MpyeT yuyeOHbIN MarepHal;

—  OpPHEHTHUPYET B yueOHOM MpoIecce.

lloocomoska K nekyuy 3aKI0YAETCS B CIETYIOIIEM:

—  BHUMATEJIbHO ITPOYMUTANTE MaTeprall IPEAblIyLeH JIEKINH;

—  y3HaiiTe TeMy npencTosIei JIeKIuu (110 TeMaTH4eCKOMY IUIaHy, O HH(pOpMaLuu
JeKTOpa);

—  O3HAKOMBTECH C yUEOHBIM MaTepHalioM 10 Y4EeOHUKY M Y4eOHBIM ITOCOOUSM;

— TocTapaiTech YICHUTh MECTO U3y4yaeMOW TEMBI B CBOEH MpoeCcCUOHATBHOM
MOJTOTOBKE;

—  3amuIIATE BO3MOXKHBIE BOMPOCHI, KOTOPBIE BbI 33/1a/IUTE JIEKTOPY Ha JIEKIUH.

lloo2omoska Kk npakmuyeckum 3aHAMuIM:

—  BHUMATEJIbHO MTPOUYMTANTE MaTeprall JIEKIUI, OTHOCALIUXCS K JaHHOMY
CEMHMHAPCKOMY 3aHATHIO, 03HAKOMBTECH C YU€OHBIM MaTepHalloM IO y4eOHUKY U
y4eOHBIM TTOCOOUSIM;

—  BBIMIIUTE OCHOBHBIE TEPMHUHBI;

—  OTBETBhTE HAa KOHTPOJIbHBIE BOIPOCHI 10 CEMUHAPCKUM 3aHSATUSAM, TOTOBBTECH 1aTh
pa3BEpHYTHIM OTBET HA KaX/bIi U3 BOIIPOCOB;

—  yACHUTE, Kakue y4eOHbIE 2IEMEHThI OCTAIMCh JIsl BAC HESICHBIMU U TIOCTapanTeCh
MOJyYUTh Ha HUX OTBET 3apaHee (10 CEMHMHAPCKOTO 3aHATHS) BO BpEMS TEKYIIUX
KOHCYJIbTALU{ ITPETIOIaBaTels;
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—  TOTOBUTHCSA MOXKHO MHIUBUYaJIbHO, TAPAaMH WM B COCTABE MaJION TPYMIIBI,
nocyeIHnue SBISIOTCs 3 HEKTUBHBIMU (hOpMaMH pabOTHI;
— paboyas nporpaMmma JUCHMIUIMHBI B YaCTH 1I€JIEH, IEPEUHIO 3HaHUN, YMEHUH,
TEPMHUHOB U Y4eOHBIX BOIPOCOB MOXKET OBITh MCIIOIH30BaHA BaMU B KaUueCTBE
OpUEHTHUPA B OpraHU3aIK 00yUeHUS.
Ilooecomoska k 3auemy.
K 3auety HE0OXOIMMO TOTOBUTCS 1LI€JICHANPABICHHO, PETYISIPHO, CUCTEMAaTHUYECKH U C MEPBBIX
THEH oOyueHWsT IO JaHHOW AWcHUIIIMHE. [IONMBITKM OCBOUTH JUCHHIUIMHY B TIEPUOJ
9K3aMEHAIIMOHHOW CECCHM, KaK MpaBWIIO, IOKA3bIBAIOT HE CIMILKOM YIOBJIETBOPUTEIbHbBIC
pe3ynbrarhl. B camoM Hadane y4eOHOTO Kypca IO3HAKOMBTECh CO CJEIYIOMIeH ydeOHO-
METOAMYECKON JOKYMEHTAIIUEH:
—  [porpaMMoOl JUCIUIUIMHBL;
—  MepeYHeM 3HAHUU U YMEHHH, KOTOPBIMH CTYJEHT JAOJIKECH BJIAJIETh;
—  TEMaTU4YECKUMMH IUIAHAMU JIEKIUH, CEMUHAPCKUX 3aHATHUIH;
—  KOHTPOJIbHBIMH MEPOIPHUSATUSIMU;
—  y4eOHHMKOM, YU€OHBIMU MTOCOOUSMU TIO JUCIHUILIUHE, & TAKKE ICKTPOHHBIMU
pecypcamu;
—  TIepEYHEM BOIIPOCOB K 3a4ETy.
[Tocite 3TOTO y Bac MOMHKHO CPOPMHPOBATHCS YETKOE MPEICTaBICHUE 00 00BEME M XapakTepe
3HAaHUW W YMEHUH, KOTOPBIMH Hago OyAeT oBIajeTh Mo aucHumuimHe. CHucreMarnyeckoe
BBITIOJIHEHUE Y4eOHOM pabOThl Ha JEKUMSIX W CEMHUHAPCKUX 3aHATHSX IO3BOJUT YCIICIIHO
OCBOUTH JUCIHILIMHY U CO3/1aTh XOPOILYI0 0a3y AJis CAa4M SK3aMeHa.

7. YdeOHas auTeparypa U pecypcbl HHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"HHTepHer", BKJIIOYas NepevyeHb YUeOHO-MeTOAMYecKoro odecnedeHus 1Jisi
CaMOCTOSAITeJIbHOM PadoThl 00y4aAOIMXCS 110 JUCHHUIIMHE
7.1. OcHoBHas JuTeparypa
1. Heuerkas nmoruka u HelipoHHBIE ceTH: yueOHoe nmocodue / coct. P.I'. Acanymnnae. —

benropon, 2017 — 309 c. Tekcrt : anextporHsiid. - URL: https://lib-bkm.ru/14256

7.2 lonoiHMTEIbHAS JIUTEPATypa

1. Ocorckuit C. Heliponnsie cetu juist 00pabotku nHpopmanuu / Ilep. ¢ monsckoro. — M.
dunaHCchl U cTatucTuka, 2017. — 342c.

2. bopucos B.B., Kpyros B.B. MckyccTBeHHbIE HelipOHHBIE ceTu. Teopus U mpakTuka. —
M.: T'opsiuas nunus-Tenexom, 2018. — 382c.

3. Scaunkwmii JI.H., [lanunesuu T.B. CoBpemennbie npoo6iems! Hayku. — M.: BUHOM.
JlaGoparopus 3Hanui, 2017. — 294c.

4. Xaiikun C. Heliponnsle cetu: Ilomnsiii kype: nep. ¢ anni. / C.Xaiikun. — M.: Bunbsmc,
2017.- 450c.

5. Bishop C.M. Neural Networks for Pattern Recognition. New York, USA: Oxford
University Press Inc., 2017. — 251 p.

6. Acharya T., Ray A.K. Image Processing. Principles and Applications., Hoboken, New
Jersey, USA: John Wiley & Sons, Inc., 2019. — 451 p.

7. Duda R.O., Hart P.E., Stork D.G. Pattern Classification. USA: John Wiley & Sons, Inc.,
2001. - 654 p.

7.3. HopmaTuBHBbI€E IPABOBbIE JOKYMEHTHI.
He ucnons3yrores

7.4. UuTepHeT-pecypcehbl.

C3WMY pacnonaraeT 10CTyIIOM 4epe3 CalT HaydyHO# Oubiaroreku http://nwapa.spb.ru/
K CJIeIYIOIIMM MOMUCHBIM SJIEKTPOHHBIM pecypcam:

Pycckosi3bIuHBIE pecypcehl
DNEeKTPOHHBIE YUEOHUKHU dEKTPOHHO - OnbmroTeuHoit cuctemsl (ObC) «Aibyke»
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http://nwapa.spb.ru/

DNEeKTPOHHBIC YICOHUKH AIIEKTPOHHO — OnbmoTeunoi cuctemsl (ObC) «Jlanby»
PexoMeHmyeTcst HCIIOJIb30BaTh CAEAYIOLINA HHTEPHET-PECYPCHI
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

7.5. UHble HCTOYHUKH.
He ucnonp3yrorcs.

8. MarepuajbHO-TeXHHYECKasA 0a3a, HHPOPMAIIMOHHbIE TEXHOJIOTHH, IPOrPAMMHOE
o0ecnieyenne U HHGOPMALMOHHBIE CIPABOYHbIE CHCTEMBI

[TpakTrdeckue 3aHATHS TPOBOISATCS B KOMITBIOTEPHOM Kiacce. YueOHas IUCIHILIAHA
BKJIFOYAET MCIIOJIb30BaHUE MporpaMMHoro oodecrieuenuss Microsoft Excel, Microsoft Word, nis
MOJTOTOBKM TEKCTOBOTO M TabmuuHoro marepuaina, cucremy MATLAB, maker NEURAL
NETWORKS TOOLBOX.

WHTEpHET-CEPBUCH U AIIEKTPOHHBIE PECYPCHI (IIOMCKOBBIE CUCTEMBI, DJIEKTPOHHAS IOUTA,
npodeccuoHaIbHbIE TeMaTHYeCKUe 4YaTbl U (OPYMBI, CUCTEMBI ayluo W BHJIEO KOH(EPEHIIUI,
OHJIAMH HHIUKIIONEANH, CIPABOYHUKH, OUOIMOTEKH, OHJIEKTPOHHBIE Yy4uyeOHbIE U Y4eOHO-
METOANYECKHE MaTepuabl).

Onucanue MaTepuaIbHO-TEXHNYECKOM 0a3bl, HEOOXOAUMOM AJIs1 OCYIIeCTBICHUS
00pa3oBaTeJbHOIO NMPoIecca Mo AMCUUILTHHE (MOLYII0)

Nen/m | HaumeHnoBanue

6.1, KommbroTepHbie KJIacChl C mepcoHaabHbIMU OBM, 00beIMHEHHBIMU B JTIOKAJIbHBIC
CeTH ¢ BbIxoJoM B MlHTEepHeT

6.2/ IMTaker Excel -2013, 2017, proftesional plus

6.3| Cucrema MATLAB

6.4, ITaker NEURAL NETWORKS TOOLBOX

6.5, MynbTuMenuiiHbIE CPEICTBA B KAKIOM KMITBIOTEPHOM KJIACCE U B JIEKIIMOHHOMN
ayIUTOPUHU

6.6, bpaysep, ceTeBble KOMMYHUKAIIMOHHBIC CPEICTBA JJIs BbIxona B UHTepHeT

KommbrorepHsie knacesl u3 pacuera 1 IIDBM g onnoro odyuaemoro. Kaxaomy
o0y4arolemMycs J10JKHa ObITh NPeI0CTaBIeHa BO3MOXKHOCTD JOCTYNA K ceTsM Turna MHrepHer B
teueHue He MmeHee 20% BpeMeHH, OTBEJICHHOTO Ha CAMOCTOSITENIBHYIO ITOATOTOBKY.
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http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

	1. Перечень планируемых результатов обучения по дисциплине, соотнесенных с планируемыми результатами освоения программы
	2. Объем и место дисциплины в структуре ОП ВО
	3. Содержание и структура дисциплины
	4.  Материалы текущего контроля успеваемости обучающихся
	Описание системы оценивания

	Описание материально-технической базы, необходимой для осуществления образовательного процесса по дисциплине (модулю)

