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Pabouas mporpamma mumcrumimael  MHTEJIJIEKTYAJIBHBIE CHUCTEMBI U
TEXHOJIOI'UN cocrtaBieHa B cooTBeTCTBUU ¢ DenepaibHbIM TOCYAaPCTBEHHBIM
oOpa3zoBaTeibHBIM  CTaHIApTOM  BbIcmiero  oOpazoBanust (PI'OC  BO) 1o
Hanpasienuto noAaroroBku 01.04.02 TlpuxmanHas marematvka W HUH(OpPMATHKA,
HaIpaBJIeHHOCTh (mpoduis): MaremaTnueckoe M WH(OpPMAIIMOHHOE OOeCIeYeHue
HKOHOMUYECKOU J1eATETbHOCTH.

[Iporpammy coctaBuiu: KoBasienko A.B. —kanauaar SKOHOMHUYECKUX HayK,
—
M=
JOLIEHT Kaeapsl IPUKIATHON MATEMATUKA ?; S Pabouas

nporpaMMa JUCIUIUTMHBI YTBEPIKIeHa Ha 3acelaHuu KadeIphl MPUKIaTHOM
MaTeMaTuk ITpoTokoi Ne 22 «29» utons 2019r. 3aBeayrouuii Ka(benp}aﬁ”]YpreHOB

Pabouast mporpamma o0Cy»kJIeHa Ha 3acelaHuu KadeIpol
MPUKJIaTHOM MareMaTuKu IpoToKoi Ne 22 «29» urons 2019r.
3aBenyromuii kadeapoit Yprenos M. X.

VTBepykIeHa Ha 3aCEIaHuH YU4eOHO-METOAMIECKOH KOMUCCUH
(axyIbTETa KOMIIBIOTEPHBIX TEXHOJIOIHI1 ¥ TIPUKIIAIHOI
MaTeMaTUKK

poTokon Ne 4 «29» urons 2019r. e
[Ipencenarens YMK ¢axynsrera Mansixun K.B. N

PenenseHTsr:

MapxkoB Buranuii Hukonaesud. JIOKTOp TEXHUYECKUX
Hayk. [Ipodeccop kadeaps nHGPOPMAITMOHHBIX CUCTEM U
IPOrpaMMHUPOBAHUSI MHCTUTYTA KOMIIBIOTEPHBIX CUCTEM U
uHpopmanronnon 6e3onacHoctu (MKCullb) ®I'6OY BO
«KyoI'TY».

[ITanmomankoBa TaresiHa JIeoHn10BHA. JJOKTOpP NEIarornyeCKux HayK, KaHau1atT
busHKo-MaTeMaTHYeCKNX HayK, mpodeccop. [loyeTHbIit paOOTHUK BBICIIETO
npodeccuonanbHoro oopazoBanus PO. [lupekrop HHCTUTYTa PyHAAMEHTAIbHBIX
Hayk (M®H) ®I'bOY BO «KyoI'TVY».



1 Ilean u 3aga4m yuyeOHOH TUCHHUIIIMHBI
1.2 lleab ocBOEHUS TUCHUTNIUHBI
[lenpto ocBoeHUS Y4eOHOW IUCHHUIUTUHBI «HTEIIeKTyallbHbIE CHUCTEMBI U TEXHOJOTHI
SBJIICTCSI pa3BUTHE MPO(ECCHOHATBLHBIX KOMIIETCHTHOCTEH MPUOOPETEHUS MPAKTUICCKUX HABBIKOB
NPOSKTUPOBAHUS WU Pa3pabOTKU HWHTEIUICKTYAIbHBIX HH(QOPMAIIMOHHBIX CUCTEM B DKOHOMHKE,
peanu3yroNMX HHHOBAIIMOHHBIN XapaKTep B BBICIIIEM 00pa30BaHHUMU.

1.2 3agauy JUCHUILIMHEIL:

1) —akryanuzanus ¥ pa3BUTHE 3HAHUN B 00J1aCTU MHTEIIEKTYaJIbHBIX CUCTEM;

2) — NpuUMEHEHHE HAayYHBIX 3HAHUM O MPOEKTUPOBAHUHM U pa3pabOTKe HHTEIICKTYaJIbHBIX
WHPOPMALMOHHBIX ~ CHUCTEM B  JKOHOMHKE B  TIpOLIECCE  MATeMaTH4eckoro M
MH(OPMAITMOHHOTO 00eCTIeUeH s SKOHOMUYECKOH 1eATeIbHOCTH;

3) - TpoekTUpOBaHWE W pPa3padOTKa WHTEIUICKTYAIbHBIX WH(DOPMAIMOHHBIX CHCTEM B
HKOHOMHKE;

4) - pa3BUTHE HABBIKOB POCKTUPOBAHMS U Pa3pabOTKH MHTEIUICKTYaIbHBIX HHPOPMAITMOHHBIX
CUCTEM B SKOHOMHKE;

5) - oBiajeHWE UHHOBAIIMOHHBIMH TEXHOJOTHSAMHU, HHHOBAIIMOHHBIMUA HAaBBIKAMU
MIPOEKTUPOBAHUSA U Pa3paOOTKH UHTEIUIEKTYaIbHbIX HH(POPMAIIMOHHBIX CHCTEM.

1.3 Mecro yuednoii aucuunimnbt B crpykrype OOIT BO

Jucuunnuna «VHTenneKTyalbHble CUCTEMbI U TEXHOJIOTMW» OTHOCHUTCS K BApUaTUBHOMN
yactu broka 1. Jlannas qucuuruiza (IIpoexktupoBanue u pa3paboTKa MHTEIIEKTYaIbHBIX
MHPOPMALIMOHHBIX CHCTEM) TECHO CBsI3aHa ¢ IUCHHUIUTMHaMU HeueTkoe u HelipoceTeBoe
MOJIETUPOBaHNE U AHAIN3 (PUHAHCOBO-IKOHOMUYECKOTO COCTOSHUS NMPenpusATHi 1 pernoHoB. OHa
HarpasieHa Ha (JOPMHUPOBAaHUE 3HAHUHN M YMEHUI 00yJaromuxcst pa3padaTeIiBaTh U HCIOJIH30BAThH
MHTEJUIEKTyallbHble HH(pOpMaLMOHHBIE cucTeMbl. OOecnieunBaeT CloCOOHOCTh y 00y4arOLUXCsl K
TEOPUTHKO-METOA0JIOTMYECKOMY aHAJIM3y HEUETKUX U HEMPOHHBIX cucTeM. B coBOKymHOCTH
U3y4YeHHE ITOM TUCHUIUIMHBI TOTOBUT 00y4aeMbIX KaK K Pa3JIMYHbIM BUAAM IMPAKTUUYECKON
SKOHOMHYECKOH JESITENIBHOCTH, TaK U K HAYYHO-TEOPETUYECKOM, UCCIIEIOBATEILCKON JEATEIBHOCTH.

W3yyeHne AaHHOW AMCUUIUIMHBI Oa3upyeTcs Ha SKOHOMUKO-MATeMAaTU4eCKOW IOATOTOBKE

CTYZIEHTOB, IoJydyeHHOU npu npoxoxaenun OOII 6akanaBpuara, a TakKe Ha 3HAHUSX, [TOJyYEHHBIX B
pamkax gucrumuind OOIT maructparypsl.

1.4 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO JUCHHUILUIMHE, COOTHECEHHBIX C
IUIAHMPYEeMBbIMHU pPe3yJibTATaAMHU 0CBOeHHs 00pa30BaTe/IbHOIl NPOrpaMMbl
Komnereniuu obyuatomierocs, GopMupyemble B pe3yJibTaTe OCBOCHUSI Kypca
«MH(pOpMaLIMOHHBIE CUCTEMBI U TEXHOJIOTHUN.



Ne | Unpekc Conepxxanue B pesynbraTe n3yueHus o0yqaroniuecs T0KHbI

KOMIICTCHIM 3HaTh yMETh BJIAJICTh

"

I1K-3 CriocoO6HOCTB Kak pa3pabartbiBaTh | pa3zpabarbiBaTh HaBBIKAMU
pa3pabarbiBaTh u OPUMEHATE | U OPUMEHSTh | pa3pabaTbiBaTh
" OPUMEHATh | MaTeMaTH4eCKH MaTeMaTu4ecKH u MIPUMEHSTh
MaTeMaTu4ecKH e METOJIBL, | € METOJbl, | MaTeMaTH4eCKH
e METOJIbl, | CHCTEMHOE 1| CUCTEMHOe | e METO/IBI,
CHCTEMHOE 1| IPUKJIaHOE MIPUKIIAHOE CHCTEMHOE I
NPUKITaIHOE IPOTrPaMMHOE IpOrpaMMHOE MPUKIIAJHOE
POTrpaMMHOE obecrieyeHue obecrieyeHne IIPOrpaMMHOE
obecrieyeHne Ui pemeHus | s pemeHns | obecrieueHue
s pewmenus | 3amay Hay4dyHOH | 3a1ay Hay4yHOU | 11t peleHus
3a1a4 Hay4yHOU | U [IPOEKTHO- | U IIPOEKTHO- | 3a1a4 Hay4YHOU
u MIPOEKTHO- | TEXHOJIOTUYECKON | TEXHOJIOTMYECKOH | U IPOEKTHO-
TEXHOJIOTUYECKOH | IesTenbHOCTH JeSITeIbHOCTH TEXHOJIOTN4ECKOH
JEATeIbHOCTH JeSITeTbHOCTH

I1IK-6 CriocoObHOCTB Kak pa3pabatbiBaTh | pa3zpabarbiBaTh HaBbIKaMU
pa3pabaTbIBaTh aHAJN3UPOBATh Y aHaJU3UPOBATh pa3pabaTtbIBaTh
Y aHaJIM3HPOBATH KOHIETITyaJIbHbI KOHIENTYaJIbHbIE Y aHaJIM3HPOBAThH
KOHIIETITYaJIbHBIE M | € U TEOpeTHYECKUe U KOHIIETITyaJIbHbIE
TEOpeTUYECKHe MOJIETIH PEIIaeMbIX | TEOPETUYECKHUE u
MOJIEJIH PEaeMbIX | 3a/1a4 MpoekTHOM 1 | MOACTH PCIIACMBIX | 1eqnetyyeckue

3aga4 HpOGKTHOﬁ

3aj1a4 MPOEKTHOU U | MPOU3BOICTBEHHO- MOJIETTN peIacMbIX
MIPOM3BOJICTBEHHO- | TEXHOJIOTHYECKOU 1 .
N MPOU3BOJICTBEHHO- | 3a/1a4 MPOEKTHOM 1
TCXHOJIOTHHCCKOR | ICATCILHOCTH TEXHOJIOTUYECKON | Mpon3BOICTBEHHO-
ACATCILHOCTH NeSITeIbHOCTH TEXHOJIOTUYECKOM
NeSITeIbHOCTH
2. CTpyKkTypa H colepKaHue JUCHHUIIIMHBI
2.1 PacnipenesieHne TPYI0EMKOCTH TUCIHMILIMHBI 110 BHIAaM padoT
OOm1ast TpyA0EMKOCTh AUCIUILIMHBI COCTaBIISAET 2 3a4.ell. (72 yaca), ux
pacrpeneneHue mo Bujaam padoT MpeacTaBiIeHO B TaOIuIe
Bun yaeOHo# paboThI Bcero CemecTpsl
4acoB (uachl)
10 cemecTp
KonTakTHasi paboTa, B TOM YHcJIe:
AymMTOpHBIE 3aHATHSA (BCEro):
3aHATHS TEKIIMOHHOTO TUIIA 10 10
JlaGopaTopHbie 3aHsATHS 20 20

3aHATHA)

3aHATUS CEMUHAPCKOTO THIMA (CEMUHAPHI, TPAKTUIECKUE

MNuas koHTaKTHas1 pabora:

KonTpons camoctosrensHoit padboTsl (KCP)




ITpomexyTtounast arrectarus (MKP) 0,3 0,3

CamocTosiTesibHAs pab0Ta, B TOM 4HcJIe: 6 6

Kypcosas pabota - -

ITpopaboTka y4eOHOT0 (TEOPETHUECKOr0) MaTepraia

Brmonaenmne WHIANBUAYAJIBbHBIX 3aIIaHI/II>'I (HO[IFOTOBKa
COOONICHUH, TPE3CHTAIH)

Pedepar - -

[TonroToBKa K TEKyIEeMy KOHTPOJIIO

KoHTpoJb:

IloAroToBKa K 3K3aMeHy 35,7 35,7

OO0masi Tpy10eMKOCTh yac. 72 72
B TOM YHCJIe KOHTAKTHas1 padora 30,3 30,3
3a4. e/l 2 2

2.2 CrpykTypa y4eOHOi AHCHMILIAHBI
Pacnipenenenue Bu0oB yu4eOHOM pabOThHI M UX TPYAOEMKOCTH IO pa3jieiaM AUCITUTUTHHBIL.
Paznensl qucuuriael, n3ydaemsie B 10 (A) cemectpe

No HaunmenoBaHnue pa3nesa, TeMbl Bcez AyoumopHhuie IK3
CP
n/n o Banamus
Bcerplex
JIad
0

Pa3znesa 1 IlpoekTupoBanue u paspadorka HeillpoceTeBbIX MojeJIeil 1J1s1 OLleHKH
(puHAHCOBO-I)KOHOMHYECKOI0 COCTOSTHUSA NMPeANPUITUS

l. Orarsl IIPOCKTUPOBAHUS 2 2 2
HEHPOCETEBBIX MOAEIIEN

2. OCHOBHBIE TIOKA3aTEN OLICHKHA 6 4 4 2
(HUHAHCOBO-3KOHOMHUYECKOTO

COCTOSAHUS ITPCAIIPUATHUA

3. Pa3zpaboTka HelpoCeTEBBIX MOJICIICH 8 4 4 4
JUTSI OIICHKU (PMHAHCOBO-
SKOHOMHUYECKOTO COCTOSHUS
NpENIpPUATHS

Pa3nea 2 IlpoekTnpoBanne u
pa3padoTKa HeYeTKUX
NPOAYKIHOHHBIX CHCTEM JJIsI
OLlCHKHU (PMHAHCOBO-
IKOHOMHYECKOI0 COCTOAHUSA

npeAnpusiTHs

4. | Drarnbl MPOEKTUPOBAHUS 6 2 2
HEYETKHUX MPOAYKIIMOHHBIX
CUCTEM

5. | Pa3paboTka HeueTKux 8 4 4

NPOAYKLMOHHBIX CUCTEM ISt
OIICHKW (PHAHCOBO-




SKOHOMHYECKOIO COCTOSHUSA
MIPEANPUATHS

Pasnen 3 IIpoekTupoBanue u
pa3padoTKa HeHPOHEYeTKUX
NPOAYKIMOHHBIX CHCTEM /Il
oueHKU (UHAHCOBO-
IKOHOMHYECKOT0 COCTOSTHUS
npeanpusTHs

Oranbl MPOEKTUPOBAHUS
HEHPOHEUETKUX MPOAYKIIMOHHBIX
CUCTEM

Pa3zpaboTka ruOpuIHBIX cCUCTEM TSt
OIICHKU (pTHAHCOBO-
SKOHOMHYECKOI'0 COCTOSIHUS
MIPEANPHUATHS

Pa3nen 4 IlpoexkTupoBanue u
pa3padoTKa MHTEJVIEKTYaJIbHbIX
HH(GOPMANMOHHBIX CHCTEM LIS
OLICHKHU (pMHAHCOBO- IKOHOMHYECKOTI0
COCTOSIHMSI PerMOHA

Pa3zpaboTka HEHpoceTeBbIX MOIeTIEH
JUTSI OIICHKH (DMHAHCOBO-
HKOHOMUYECKOT0 COCTOSTHUSI PETHOHA

12




9. | Pa3zpaboTka HeUeTKUX 8 2 2 2
MPOIYKIIMOHHBIX CUCTEM JIJIS
OIICHKU (pTHAHCOBO-
9KOHOMHYECKOTO COCTOSHUS
peruona
10. | Pa3zpaboTka ruOpuIHBIX CUCTEM IS 5,7 2 (3,7
OLIEHKU (PMHAHCOBO-
HKOHOMMUYECKOTO COCTOSIHUSI PETMOHA
HKP 0,3
Hroro: 72 20 101 20 6 |35,7
2.3 Conep:kanne pa3iesioB IHCHHILTHHBI
Ne
HaumenoBanue pasnena dopma
TEKYIIETro KOHTPOJIs
1 2 3
1 [IIpoextupoBanue u pazpadorka |l. [TonqroroBka pedeparos, mpe3eHTaluid,
HEHPOCETEBBIX MOJENEH IS BBICTYIUICHUH.
OLIEHKH (PMHAHCOBO- 2. Pe3tome, aHanuTHueckuit 0630p 1o mpodieme.
9KOHOMHYECKOT0 COCTOSHUS
TPEINPHUSITHS
2 |IIpoextupoBanue u pazpaborka |l. Onpoc 1o pe3ynbTaraM UHIUBUAYATLHOTO
HEUYETKHX MPOTYKLIMOHHBIX BalaHus
CHUCTEM JUIsl OLIEHKU (PMHAHCOBO- 2. [IpoBepka BbINOIHEHUS 1a00paTOPHON PabOTHI
SKOHOMHYECKOT0 COCTOSTHUS
TPENPUATHS
3 |lIpoekruposanue u paspadborka (1. TloxroroBka peeparos, npeseHTalui,
HEMPOHEUETKUX MPOIYKIIMOHHBIX [BBICTYIJICHUH.
cucTeM /s olleHKH (puraHcoBo- [2. [IpoMexxyTouHOE TeCTHPOBAHHE.
HKOHOMHYECKOIO COCTOSTHHUS 3. IIpoBepka BBIOIHEHUS JIAOOPATOPHOI paboThI
HpEANPUITUS
4  [IIpoexTtupoBanue u pazpabotka |l. [TogroroBka pedepartoB, mpe3eHTAINH,
MHTEIUICKTYaIbHBIX BBICTYIUICHUH.
nHPOPMALMOHHBIX cucTeM uia 2. Pe3tome, aHamuTuyeckuit 0630p mo mnpobdieme.
OLIEHKU (PUHAHCOBO- 3. Onpoc 1o pe3ynbraTamM UHIUBUYaIbHOTO
SKOHOMHMYECKOI0 COCTOSHUS BaaHusl.
pernoHa 4. [TpoBepka BBINOIIHEHUS 1a00paTOPHOIN pabOTHI
2.3.1 3apgarTus JeKIHOHHOI0 THIIA
Ne
pas Haumenosanue dopma TeKyILEro
Jen paznena/MomyIis Coneprkanue pasaena KOHTPOJIS
a
1 2 3 A




1 [ITpoextupoBanue u

[Tema 1. DTanel IpoeKTUPOBAHUS

1. ITogroroBka

pa3paboTka HENpPOCETEBbIX MOJIENIEN pedeparos,
HelipoceTeBbIx Mozeeli[lema 2. OCHOBHBIE TOKA3aTEIN OLICHKU MIPE3CHTALNH,
U1l OLIEHKU (MHAHCOBO-3KOHOMHYECKOI'O BBICTYIUICHUH.
¢uHaHCOBO- COCTOSTHUSI HOpPEANPUITUS 2. Pesiome,
HKOHOMHYECKOTO .
COCTOSHIS aHAJUTUYECKUIl
Npe/MpPHATHS 0030p 10 MpodIIEME.
2 IIpoexkTupoBaHue U Tema 1. Oranel npoektupoBanus HeueTkux | 1.IToxroroska
pa3paboTKa HEYETKUX [IPOAYKLIHMOHHBIX CUCTEM pedeparos,
IPOYKIIMOHHBIX Ipe3eHTaIHH,
CHUCTEM JUIsl OLIEHKU BBICTYIJIEHUH.
¢uHaHCOBO- P .Pestome,
SKOHOMUYECKOI0 AHAJTUTUYECKHUN
COCTOSHHIS 0030p 10 IpobdIEME.
PEANPHUITHS
3 I[IpoexTupoBanue u Tema 1. Dramnbl npoeKTHPOBaHUS 1. 3ammra
pa3paboTka HEHpPOHEUETKUX MPOAYKIIMOHHBIX CUCTEM HPOEKTHOTO
HENPOHEUETKUX 3aJ1aHusl.
MPOAYKLHOHHBIX
CHCTEM JIJIs1 OLICHKH
¢dbuHaHCOBO-
HKOHOMMYECKOTO
COCTOSTHUS
PEANPHUSITHS
2.3.2 CemuHapckue 3aHATHS — He MIPEAyCMOTPEHbI
2.3.3 JlaGopaTopHbIe 3aHATHA
HaumenoBanue dopma
Ne paszaena HaumenoBanue 1a0opaTopHbIX TeKyIero
n/n pador KOHTPOJIS
[IpoextupoBanue u Pa3paboTka HellpoceTeBbIX ITposepka
pa3paboTka HEMpPOCETEeBBIX | MOAENEH sl OLEHKU BBITIOJTHEHUS
MoJieNIel Ui OLIEHKU (UHAHCOBO-3KOHOMHYECKOI'O nabopaTopHOH
¢uHaHCOBO- COCTOSIHMSI IPEATIPUATHS paboTsI
HKOHOMMYECKOTO COCTOSTHUS
PanunanbHas 6a3ucHas QyHKUIUSA.
HOpeANpHUATHS . [TpoBepka
BepositTHocTHast HEWipOHHAs CETh BEITOIHCHIS
L O06001IEeHHO-perpPeCCHOHHAS J1a6opaTopHoil
HelpoHHas ceTh JInHeitHas paboTHI
CETh
IIposepka
BBITIOJTHEHUS
Cetp Koxonena naGopatopHoit
paboTsI
Pemenue 3a1au knaccuukanu ITpoBepka
B nmakere ST: Neural Networks BBITIOJIHEHUS
n1abopaTopHOM
paboTHhI
2.| IIpoexTupoBanue u [IpoBepka




pa3paboTKa HEYETKUX PazpaboTka HeueTkux BBITIOJIHEHUS

NPOIYKIIMOHHBIX CUCTEM MPOIYKIIMOHHBIX CUCTEM JJIS nabopaTopHOU
JUTSL OLICHKU (DMHAHCOBO- OIICHKH (PHAHCOBO- paboTHI
HKOHOMHYECKOTO HKOHOMHUYECKOTO COCTOSHHS
COCTOSIHUS TPEANIPUATHUS HPEANPHUITUS

3.| IpoextupoBanue u Pa3paboTka ruOpuaHBIX CUCTEM [TpoBepka
Pa3pabotka HeilpoHeueTKuX | A7 OLEeHKH (PUHAHCOBO- BBITOJIHEHHS
HPOIYKIIMOHHBIX CUCTEM JIJIsl | 3KOHOMHUYECKOI'O COCTOSIHUSA 1abopaTopHOU
OLIEHKU (PMHAHCOBO- IIPEIPUATHS paboThI
9KOHOMHYECKOTO COCTOSHUS
TPEATPHUITHS

4. IlpoextupoBanue u Pazpabotka HeipoceTeBbIX Mozenen IIposepka
pa3paboTka JUIs1 OLICHKU (PMHAHCOBO- BBITIOJIHCHHS
MHTEJUIEKTYaIbHBIX HKOHOMHYECKOTO COCTOSTHUS PETHOHA nabopaTopHOU
UH(QOPMAIIMOHHBIX CUCTEM paboTsI

JUTS1 OLIEHKHU (DMHAHCOBO-
3KOHOMHUYECKOI'O COCTOSIHUSA
peruona

2.3.4 KypcoBbie padoThl — He IPeAyCMOTPEHBbI

24 Ilepevyenn YueOHO-MeTOIHY€eCKOro odecneyeHust IS
CaMOCTOSAITEJIbHOM PadoThl 00y4arouerocs Mo JMCHUIIUHE

Lenbto caMmocTOSITENTbHON PabOThI CTYJICHTA SIBJISETCS YIITyOJleHne 3HaHUH, OTY4YEeHHbIX B
pe3yJbTaTe ayIUTOPHBIX 3aHATUN. BeipaOaThIBatoTCs HABBIKM CAaMOCTOSATENIbHOW PabOTHlI.
3aKpEIUISIOTCS ONBIT U 3HAHUS MTOJIyYEHHBIE BO BPEMsI TaOOPATOPHBIX 3aHATHUI.

Bun camocrostensHOM [lepeuens yueOHO-METOAUYECKOTO 00ECTIEUEHUS TUCITUTUTHHBI
paboThI T0 BBITMOJIHEHUIO CAMOCTOSATENBEHON padoThI
2 3
MeToanueckue ykazaHus JJis IOATOTOBKHU K JIGKIIMOHHBIM U CEMHHAPCKUM
[TpopaboTka u BaHSATHSAM, YTBEPKIECHHBIC HA 3aceTaHnu Kadeapbl MPUKIATHONH MAaTEeMaTHKU

MOBTOPEHUE JICKIIMOHHOTO [paKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHIA M MPUKIaTHON MaTteMatuku ®I'BOY
MaTrepualla, MaTepuaia BO «KyoI'Y», nporokon Ne22 ot 29.06.2017 r.

yueOHOM U HAydHOI MeTtonnueckue yka3aHusl MO BBITIOJTHEHUIO CAMOCTOSATEIbHON paboThI,
TUTEepaTyphl, MOATOTOBKA [yTBEPKIACHHBIE Ha 3aceaHuu Kadeaphl MPUKIAAHON MaTeMaTUKH (aKynbTeTa
K CEMUHAPCKUM 3aHITHSIM [KOMIIBIOTEPHBIX TEXHOJIOTUHN U npukiagHor matematuku @I'bOY BO
KyoI'Y», nporokon Ne22 ot 29.06.2017 r

MeTtonnueckue yka3aHusl O BBIIOJIHEHUIO JAOOPaTOPHBIX padoT,
[TonroroBka K yTBEpIKICHHBIC Ha 3aceIaHny KadeIpbl MPUKIATHON MaTeMaTHKH (PaKyIbTeTa
1a00paTOPHBIM 3aHATHAM |[KOMIIBIOTEPHBIX TEXHOJIOIMH U npukiagHoi marematuku ®I'BOY BO
KKyoI'Y», nporokon Ne22 ot 29.06.2017 ¢

MeToauueckue YKa3aHUs MO BBITOJHCHUIO CaMOCTOSTEIbHOMN pa6OTI:>I,

HO,[[FOTOBKB. K PCIICHUIO o
3a/1a4 ¥ TECTOB YTBCPIKACHHLBIC HA 3aCCIaHUN Ka(l)ellpbl IMPUKIAAHONU MAaTCMATUKHU q)aKy.]IbTeTa

KOMITBIOTEPHBIX TEXHOJIOTUH U npukiiagHoi Matematnku @I'BOY BO




«KyoI'Vy», nporokon Ne22 ot 29.06.2017 r

MeTtoauueckue ykazaHus JUIsl TOArOTOBKH 3cce, pedepaToB, KypcoBbIX padoT,
yTBEpK/I€HHBIE Ha 3ace€IaHnU KadeIpbl MPUKIAJHON MaTeMaTHKH (paKyabTeTa
KOMITBIOTEPHBIX TEXHOJIOTUH U nipukiagHoi Mmatematnku ®I'BOY BO
«Ky0I'Y», nmpotokon Ne22 ot 29.06.2017 1.

B

[loaroroBka OOKJIag0B

MeTtoauyeckue yKa3zaHUs 110 BHIIIOJHEHUIO PACUEeTHO-TpapHUECKUX 3aJaHHH,
yTBEP>K/IEHHBIE Ha 3aceAaHnU Kadeapbl NpUKIaIHONH MaTeMaTHKHU (akyabTeTa
[KOMITBIOTEPHBIX TEXHOJIOTUH 1 npukiagHoid Matematuku @I'6OY BO

«KyoI'Y», nporokon Ne22 ot 29.06.2017 1.

MeTtoauyeckue yKa3zaHUs 110 BHITIOJTHEHUIO CAMOCTOSITEIHON pabOTHI,
yTBEpK/I€HHbIE Ha 3acedaHnu Kadeapbl MPUKIAJHON MaTeMaTHKH (paKkyabTeTa
KOMITBIOTEPHBIX TEXHOJIOTUH U npukiagHoi Mmatematuku @I'BOY BO

«KyoI'Vy», nporokon Ne22 ot 29.06.2017 r

[ToaroToBka K pemeHuo

9]

pacdeTHO-TpauIeCKuX
3ananuii (P1°3)

MeTtoauueckue yKazaHus 110 BBIIIOJHEHUIO CAMOCTOSTENbHON paboTHl,
[TonroToBka K TEKyIIeMy [yTBEp KAECHHBIE Ha 3aceJaHnu KadeIpbl MPUKIAJHON MaTeMaTHKH (paKkyabTeTa
6IKOHTPOJTIO KOMITBIOTEPHBIX TEXHOJIOTUH U nipukiagHoi Matematnku ®I'BOY BO
«KyoI'Vy», mporokon Ne22 ot 29.06.2017 r

3. O0pa3oBarte/ibHbIEe TEXHOJOTHHU
C TOYKH 3peHHUs IPUMEHSIEMbIX METOJIOB UCIIONIb3YIOTCS KaK TPaJIULIMOHHbBIE

UHPOPMALMOHHO-O0BSICHUTENIPHBIE  JIGKIIMM, TaK W HWHTEPAKTHBHAs IoJaya Marepuaia ¢
MYJIBTUMEIUHHON cucTeMOol. KoMMbIOTepHbIE TEXHOJIOTMH B JAHHOM Cllydae OOECIeYHBAIOT
BO3MO)XHOCTh Pa3HOIIAHOBOTO OTOOPAKEHUS aJTOPUTMOB M JEMOHCTPALMOHHOTO MaTrepuaa.
Taxoe coueraHue Mo3BOJAET ONTUMAIBHO UCIIOJIB30BATh
OTBEZICHHOE BPEMS U PaCKpPbIBATh JIOTUKY U COAEPKAHNE AUCLIUIIIINHBI.
Jlekyuu nipeiCTaBISAIOT COOOHM cHUCTEMAaTHUECKHUe 0030pbl HEUETKUX M HEHPOCETEBBIX
TEXHOJIOTUH € IT0JIa4el MaTepuaia B BUIE IPE3CHTALUN.
Jlabopamopnoe 3anamue N103BOJSIET HAYYUTh CTYACHTA IPUMEHATH TEOPETUUECKHUE
3HAHMA IIPYU PELICHUU U UCCIIEIOBAHUU KOHKPETHBIX 3a]1a4.
JlaGopatopHble 3aHATHS IPOBOATCS B KOMIIBIOTEPHBIX KJlaccax, IPU ATOM MPAKTUKYETCs paboTa
B rpynnax. Ilogxom pa3bopa KOHKPETHBIX CHUTyallMd IIMPOKO HCHOJB3YyeTCs  Kak
IIPENOJABaTeNIeM, TaK U CTYIAEHTAMH IIPU NPOBEACHUM AHAIN3A PE3YJIbTATOB CaMOCTOSTEIBHON
paboTel. DTO 00YCIIOBIEHO TEM, YTO B MPOLIECCE UCCIEAOBAHMS YaCcTO BCTPEYAIOTCS 3a4a4u, JUis
KOTOPBIX €IMHBIX IIOAXOJOB HE cymecTByeT. Kaknas KOHKpETHas 3ajada IpU  CBOEM
UCCIICIOBAHUM HMEET MHOMKECTBO IIOJXOZ0B, a 3TO TpedyeT pa3dopa M OLEHKH IeJIon
COBOKYITHOCTH KOHKPETHBIX CUTYaluH.
3aHsATHA, IPOBOAUMBIE C HCIIO0Jb30BAHNEM HHTEPAKTHBHBIX TEXHOJIOT Hil

KommuecTBo gacoB

Ne HammenoBanue pa3zaenos (Tem) HMHTEPAKTUBHbBIC
BCETO ayJl. 4acoB qachl

1 2 3 4

[IpoexTupoBanue u pa3paboTKa
HEUPOCETEBBIX MOJICIICH MIJIs

L OILICHKH (PHAHCOBO- YKOHOMHYECKOTO 8 2
COCTOSIHHSI IPEATIPUSATHS
[IpoexTupoBanue u pa3padoTka

5 HEYETKUX MPOTYKIIMOHHBIX 4 5

CUCTEM IJIA OLICHKH (I)I/IHaHCOBO- 9KOHOMHUYECCKOI'O
COCTOSIHUA ITPCAIIPUATHA




[TpoektupoBanue u pazpaborka
HEHPOHEUETKUX MPOTYKIIMOHHBIX

CUCTEM [Tl OLIEHKU (PMHAHCOBO-
SKOHOMUYECKOT'0 COCTOSTHUS MIPEATIPUATUS

[TpoexktupoBanue u pazpaborka
WHTEJUICKTYaIbHBIX
WH(POPMAITMOHHBIX CUCTEM IS
OIICHKU (PTHAHCOBO-
HKOHOMHUYECKOTO COCTOSHHSI
pernoHa

[Imozo no oucyuniune: 20 8

4. Ouenounbie cpeacTBa  UI TeKylIero KOHTPOJII  yCIEeBaeMOCTH,

l'lpOMe)KyTO'lHOi/i aTTeCTAallMM 110 UTOraM OCBOCHHUA TUCHUIIINHBI

4.1 ®ona OUEHOYHBIX CPEICTB 1JIsl POBEAEHHUs TEKYIIEH aTTecTAMK
VY4yebHas IesSTeIbHOCTh IPOXOAUT B COOTBETCTBUU C TpadukoM yuedHoro npouecca. [Iporece
CaMOCTOSITENIbHOM paboThl KOHTPOJIUPYETCS BO BPEMsl ayIUTOPHBIX 3aHATHN U UHIMBUIYaIbHBIX
KoHcynbTanuil. CamocTosTeNnbHas padoTa CTYJICHTOB NIPOBOAUTCS B (pOpPME H3YyUEHHSI OTAEIbHBIX
TEOPETUYECKUX BOIPOCOB MO MpeiaraeMoi JUTeparype.

@®OoH/T OIIEHOYHBIX CPEACTB AUCIUILUINHBI COCTOUT M3 CPEICTB TEKYIIETO KOHTPOJIS (CM. CITHCOK
n1abopaTopHBIX paboOT, 3a71a4 ¥ BOMPOCOB) U UTOTOBOM aTTeCTallMU (PK3aMeHa).

B xauecTBe OLEHOYHBIX CPEJCTB, UCIOIb3YEMBIX ISl TEKYILLEr0 KOHTPOJIS YCIEBAEMOCTH,
MpeyIaraeTcsi MepedeHb BOIIPOCOB, KOTOPHIE MPOpadaThIBAlOTCS B IPOIECCE OCBOEHHS Kypca.
JlaHHbBIN NepeueHb OXBaThHIBAET BCE OCHOBHBIEC pa3JieNibl Kypca, BKJIIOYAs 3HAHUS, MOJy4aeMble BO
BpeMsi CaMOCTOSITEIbHON paboThl. Kpome TOro, BaXXHBIM DJIEMEHTOM TEXHOJIOTUU SIBISIETCS
CaMOCTOSITENIbHOE pEIICHHE CTyAEHTaMH M clada 3afaHuil. DTO TOJIHOCTHIO WHAMBHIyaJbHAs
¢dbopma o0Oyuenusi. CTyOeHT paccKa3blBaeT CBOE pEUICHHE NPEernojaBaTesiio, OTBEYaeT Ha

JAOHOJHUTCIIbHBIC BOIIPOCHI.

3ajanus Ha JabopaTopHbie PadoThl

1 Pa3paborka HelpoceTeBbIX moeeii s OLIEHKH

(pMHAHCOBO IKOHOMHMYECKOI0 COCTOSTHUSI NPeANPHUATHS

3aganue 1.

Co31ath HEHPOCETEBYIO MOJIEIb ISl OLIEHKH (PMHAHCOBOM YCTOMYMBOCTH HPEANPUATUHN B

nakere ST: Neural Networks.

3ananmue 2.
Co31ath HEHPOCETEBYIO MOJIEINb ISl OLIEHKH JIMKBUHOCTH M TUIATEKECTIOCOOHOCTH
npennpustuii B nakere ST: Neural Networks.

3aganue 3.
Co3math HEHPOCETEBYIO MOJIEIH JIJIsl OLIEHKH PEHTA0SIBHOCTH NIPEAIPUITHI B TIAKETE
ST: Neural Networks.
3aganue 4.
Co3znath HElpOoCeTeBYI0 MOAETH ISl OLICHKH JIEIOBOM aKTUBHOCTHU MIPEANPUATHI B
makere ST: Neural Networks.



3aganme 5.

Co3/1aTh HEHPOCETEBYIO MOJIEIb TS OLIEHKH KaYeCTBEHHOTO COCTOSHUS MPEANPUATHI B
nakere ST: Neural Networks.

3aganue 6.

Co3znath HEHPOCETEBYIO MOJIENb JIJIsi 001IeH OIIeHKU (PMHAHCOBOIKOHOMHYECKOTO
coctosinust npeanpustail B makere ST: Neural Networks.
3ananmue 7.

Co3znath HEHPOCETEBYIO MOJIENb JIJIsl OIICHKU (PMHAHCOBOW YCTOMYHUBOCTH MPEATNPUITHHA B
nakere Neural Network Toolbox cuctembr Matlab.

3aganue 8.

Co3nate HEHpPOCETEBYIO MOJIEIb ISl OLICHKH JIMKBUAHOCTH H
iatesxecriocodbnoctu npeanpustuii B makere Neural Network Toolbox cucremsr Matlab.

3aganue 9.

Co3naTh HelipoceTeBYI0 MOJIEIb JJIsl OLIEHKH PEHTA0ENTbHOCTH IPEANIPUATHH B MaKeTe
Neural Network Toolbox cuctemsr Matlab.

3ananmue 10.

Co3znath HelpoceTeByI0 MOAEIb JJIsl OLIEHKH JIEJI0BOM aKTUBHOCTHU NPEANPUATUHN B
nakere Neural Network Toolbox cucremsr Matlab.

3aganue 11.

Co3/1aTh HEHPOCETEBYIO MOJICIIb /TSl OLICHKH KAYeCTBEHHOTO COCTOSIHUS MPEANIPUATHI B
nakere Neural Network Toolbox cucrembr Matlab.

Saganue 12.

Co3znare HEHPOCETEBYIO MOJIEITb ISt OOIIEeH OIICHKH (PMHAHCOBO YKOHOMHYECKOTO
coctosiaus npeAnpustuii B makere Neural Network Toolbox cuctembr Matlab.

2 Pa3paborka HEYeTKHX NPOAYKIUMOHHBIX cMCTEM ISl OIEHKH

(pMHAHCOBO-7KOHOMHMYECKOI0 COCTOSTHUS NPeANPUATHS

3ananmue 1.

Co3znarh HEYeTKYI0 IPOAYKLIMOHHYIO CUCTEMY JUISl OLIEHKU (PMHAHCOBOM YCTOWYMBOCTH
npennpustuii B nakere Fuzzy Logic Toolbox cuctembr Matlab.
3aganme 2.

Co3naTh HEUETKYIO IPOTYKIMOHHYIO CUCTEMY [UISl OLIEHKU JIMKBHIHOCTH U
miarexecnocoOHocTH npeanpustuii B nakere Fuzzy Logic Toolbox cucremsr Matlab.

3aganue 3.

Co3znath HEYETKYIO IPOAYKIIMOHHYIO CUCTEMY IS OIICHKH PEHTA0CITEHOCTH MPEATPUSITHH B
nakere Fuzzy Logic Toolbox cucremsr Matlab.

3aganue 4.
Co3nmath HEYETKYH)  MPOIYKIIMOHHYIO CUCTEMY  JJIsi OIIGHKH  JIeJIOBOM
aKTUBHOCTH Npennpuatuii B makere Fuzzy Logic Toolbox cucremsr Matlab.

3aganue 5.



Co3naTe HEYETKYIO MPOAYKIIMOHHYIO CUCTEMY JUTS OLIEHKH KaueCTBEHHOTO COCTOSHHUS
npeanpustuii B nakere Fuzzy Logic Toolbox cucremsr Matlab.

3aganue 6.
Co3naTh HEUETKYIO IPOIYKIMOHHYIO CUCTEMY ISl O0MIei OIleHKH (PUHAHCOBO-
HKOHOMMYECKOT0 COCTOsIHM npennpustuii B nakere Fuzzy Logic Toolbox cucremsr Matlab.

3 Pa3pa60TKa Flflﬁpl/II[HbIX CHCTEM 1A OLIEHKH

(prHAHCOBO IKOHOMHMYECKOI0 COCTOSTHUSI NPeANPHUATHS

3ananmue 1.
Co3znare HEHPOHEUETKYIO MPOAYKIIMOHHYIO CUCTEMY ISl OLIEHKH (DMHAHCOBOM
ycroitunBocTH npeanpusaTuii B nakere Anfis Edit Toolbox cucrembr Matlab.

3aganue 2.

Co31aTh HEHPOHEUYETKYIO MPOJYKLIIMOHHYIO CUCTEMY JJIsl OLEHKH JIMKBUAHOCTH U
iarexecrnocoonoctu npeanpusatuil B nakere Anfis Edit Toolbox cucremsr Matlab.

3ananue 3.

Co31aTh HEHPOHEUYETKYIO POYKIIMOHHYIO CUCTEMY JIJISl OLICHKH PEHTa0eIbHOCTH
npeanpusatuii B makere Anfis Edit Toolbox cuctemsr Matlab.

3aganue 4.

Co31aTh HEHPOHEUYETKYIO TPOTYKIIMOHHYIO CHCTEMY JIJISI OIIEHKH JIEJIOBON aKTHBHOCTH
npennpustuii B nakere Anfis Edit Toolbox cuctemsr Matlab.

3aganme 5.

Co3natb HEHPOHEUETKYIO IPOAYKIIMOHHYIO CUCTEMY JUISL  OLICHKHU
KauyeCTBEHHOTO cocTosiHus npeanpusitaii B makere Anfis Edit Toolbox cucrembr Matlab.

3aganue 6.
Co3naTh HEHPOHEUETKYIO MPOIYKIMOHHYIO CUCTEMY JUIs OOIIEei OIleHKH (PUHAHCOBO-
HSKOHOMMYECKOTO cocTostHus npennpustuii B nakere Anfis Edit Toolbox cuctemsr Matlab.

4 Pa3paboTrka HeiipoceTeBbIX Mojeei IS OLIEHKH
(pMHAHCOBO-I)KOHOMHMYECKOI'0 COCTOSIHUSI perioHa

3ananue 1.

Co3nath HEHPOCETEBYIO MOICIb JIJIs OLICHKH (PMHAHCOBOM YCTOMYMBOCTH PETHOHA B
nakere ST: Neural Networks.

3aganue 2.

Co3nath HEHPOCETEBYIO MOICIH JIJIs OLIEHKH SKOHOMHUYECKOI0 pa3BHTHs PETHOHA B
nakere ST: Neural Networks.

3aganue 3.
Co3znate HelpoceTeByrO MOJEIb JJI OLECHKH COIMAIIBHOTO COCTOSTHHS
peruona B naketre ST: Neural Networks.

3amanmue 4.



IS o NEVN TR

Co3znath HelpoceTeBYI0 MOAETH AJIsl OLIEHKH (PMHAHCOBO-3KOHOMHUYECKOTO COCTOSHUS

pernona B makere ST: Neural Networks.

3aganue 5.

COS}I&TB HCprOCCTCBYIO MOACIIb AJId OICHKH COIMAaJIbHO-3KOHOMHWYCCKOIO COCTOAHUA

peruona B makere ST: Neural Networks.

3aganue 6.

Co3ath HEHPOCETEBYIO MOJIEINb ISl OOIIEH OLEHKH (PMHAHCOBOTO COLMAIIBHOTO U
HKOHOMHYECKOTr0 cocTosiHus pernona B nakere ST: Neural Networks.

3agaunue 7.

Co3nath HEHPOCETEBYIO MOJIENb ISl OLIEHKH (PMHAHCOBOM YCTOMUMBOCTH PETHMOHA B

nakere Neural Network Toolbox cucrembr Matlab.

3aganue 8.

Co3znate HelpoceTeByI0 MOAETH AJIsl OLIEHKH SKOHOMUYECKOT0 Pa3BUTHS PETHOHA B
makere Neural Network Toolbox cucremsl Matlab.
3aganue 9.

Co3znath HEHPOCETEBYIO MOJCTH JIJIsl OIICHKH COIIMAILHOTO COCTOSIHUS PETHOHA B
makere Neural Network Toolbox cucremsr Matlab.

Saganue 10.

COSI[B.TB HeﬁpOCGTeBYIO MOJCIIb JJIA OLICHKHU Q)HHaHCOBO—BKOHOMI/I‘ICCKOFO COCTOsAHHUA

peruona B makete Neural Network Toolbox cuctembr Matlab.

3aganue 11.

CO3I[8.TL HeﬁpoceTeBy}o MOJACIIb )1 OOCHKH COLMAaJIbHO-3KOHOMHUYCCKOI'O COCTOSAHMA

peruona B makete Neural Network Toolbox cuctembr Matlab.
3ananne 12.
Co3narh HEHPOCETEBYIO MOJIEIb TS OOIICH OLCHKH (PMHAHCOBOT'O COL[MATIBHOTO U
SKOHOMHYECKOTO cocTostHus pernona B nakere Neural Network Toolbox cucremsr Matlab.
4.2 ®oua OLEHOYHBIX CPEACTB /151 IPOBEICHHUs POMEKYTOUHOM ATTeCTAlMM

IlepeyeHb BOIIPOCOB K dK3aMeHY
1. IIpenmyiecTBa HEMPOHHBIX CETEM.

. BBenenune B HEMPOHHBIE CETH.

. DTanbl pa3BUTHUSI HEUPOHHBIX CETEH.

. Tlapannenu u3 6uonoruu. M3BecTHbIC TUTIBI CETEH.
. bazoBas nckyccTBeHHast MOJIENb.

. Onpenenenune NCKyCCTBEHHOTO HEMPOHA.

. OyHKIMM aKTUBALUU.

[IpuMeHeHHe  HEHUPOHHBIX  CETEH: pacno3HaBaHUE 00pa30B, MPOTHO3UPOBAHHE.

. IIpumeHeHre HEMPOHHBIX CeTel: KiIacTepu3anus, KIacCupuKaus.
10.
11.
12.
13.
14.

[IpuMeHeHre HEHPOHHBIX CETEW: allpOKCUMALNs, YIIPABJICHHE.
Teopema Konmmoroposa-ApHosba.

Pa6ora Xexr-Hunbcena.

Maremarudeckoe onvcanue padboTbl HEHPOHHOM ceTH.

COop maHHBIX /U HEHPOHHOM CeTH.



15.0160p nepeMEeHHbIX U MOHMKEHUE PAa3MEPHOCTH.

16.9Tansl pemeHus 3aaad.

17.Knaccudukanus 3anad.

18. AnmaparHasi peaqn3anns HeHPOHHBIX CETEH.

19.1IporpaMmsl MOJEIMPOBAHNS NCKYCCTBEHHBIX HEHPOHHBIX CETEH.
20.0O0y4yeHre MHOTOCJIOHHOTO NEPCENTPOHA.

21.Aaroput™ oOpaTHOTO paclpoCTPaHEHUs.

22 .TlepeoOydenne u 0600menue. OTOOp TaHHBIX.

23.Kak 00y4aeTcss MHOTOCJIOMHBIH NepcenTpoH.

24.PagnanbHast 6a3ucHas GyHkuus. OCHOBHBIE PUHIIUTIBL.
25.BepostHocTHas HeilpoHHas cetb. PNN-cetu.
26.00600meHHO-perpeccruonHas HeiiporHast cetb (GRNN).
27.JIuHeliHas CeTh.

28.Heiipo-reneTnyeckuil aropuT™M 0TOOpa BXOAHBIX JaHHbBIX.
29.VmpasisieMoe U HeynpasisieMoe 00ydeHue - 00ydeHre ¢ yuuTeseM u 0es3.
30.3amaun KiIaccu(pUKanm.

31.Cetp Koxonena. Tonosmorngeckas kapra.

32. Pemenue 3a1au kiaccuuxanuu pa3IMYHBIMM THUIIAMU HEHPOHHBIX CETEH.
33.Tabnuna cTaTUCTHK KJIacCUpUKALIUU.

34.1loporu npuHATHSA U OTBEPKEHUS PELICHU.

35.Pemenwne 3amaq perpeccun B makere ST: Neural Networks.

36. 3aaun aHaIM3a BpeMEHHbIX paa0B. [Iporno3uposanue Oymynux 3HaueHUH BPEMEHHBIX PS/I0B.

37.11Iporno3upoBanue BpeMeHHbIX psiioB B makete ST: Neural Networks.

38. I'papuueckuii wuHTEepdeiic  momb3oBarens st  Neural Networks Toolbox B cucreme Matlab.
39.1IpocToit HelipoH. PYHKIMS aKTHUBALIAH.

40.HelpoH ¢ BEKTOPHBIM BXOJOM.

41. ApXUTEKTypa HEHPOHHBIX CETEH.

42.Co3znanne, MHUIMATU3a1Hs 1 MOJECTUPOBAHUE CETH.

43.TIpouenyps! agantanuy U o0ydeHus. Metopl 00ydeHus. ANTOpUTMBI 00y4IeHUSI.
44.TlepcenTpoHbl, TUHEWHBIE, paAuaIbHbIC 0a3UCHBIC CETH.

45.CeTH KJIacTepU3aluy U KIacCu(HUKaIim

46.Camoopranusyoluecs HelpoHHele cetu. LVQ-cetn.

47.Cetn Dnmana. Cetu Xomduiaa.

48. Annpoxcumanus u GuibTpalysi  CUTHAJOB. CucreMsl ynpaBieHHsI.
49. BpraucinrenpHas MOAEIb HEHPOHHOU CETH.

50. @opmupoBaHHe Mojieneil HelpoHHbIX ceTell. [Ipumenenue cuctemsl Simulink.
51.Ucropus pa3BUTHS TEOPUU HEUETKUX MHOXKECTB.

52.MeToJ010TU CUCTEMHOT'0 U HEYETKOT0 MOJEITUPOBAHUSI.

53.AHaan3 HEYETKOIO a BEPOSITHOCTHOTO MMOIXOH0B K MOJICTTHPOBAHHIO
HEONPEEICHHOCTEM.
54.0mpeienieHne HEYEeTKOTro MHO)XE€CTBA, OCHOBHBIC XapaKTEPUCTHKHU.

55.OcHOBHBIE TUMBI (DYHKIIMH MPUHAATIE)KHOCTH.

56.0mnepanyy HaJl HEYETKUMU MHOXKECTBAMHU.

57.HeueTkue oTHOIIEHUS U CIIOCOOBI €ro 3aaaHust. OCHOBHBIE XapaKTEPUCTUKN HEUETKUX OTHOLIEHUIA.
Heuetkoe oToOpaxeHwue.

58.HedeTkas U TMHIBUCTUYECKAs [IEPEMEHHBIE.

59.HeueTkue BETUUMHBI, YUCIIa U UHTEPBAIbI.

60.TpeyronpHele U TparneuueBHUIHbIE (bYHKIIUY IPUHAIICKHOCTH.

61.ITousTue HeueTKOrO BBICKA3bIBAHUSI " HEYETKOI'0 IpeauKara.

62.OCHOBHBIE JIOTHYECKHE OIIEPALIUU.

63.1IpaBuiia HEYETKUX POAYKIIMIA.

64.ba3oBast ApXUTEKTypa CUCTEM HEYETKOI'O BBIBOAA.

65.OCHOBHBIE 3Tallbl HEYETKOIO BBIBOJIA.

66.OCHOBHBIE aJITOPUTMBbI HEYETKOTO BHIBOJA.

67.0OCHOBHBIE 3JIeMeHThI cucTeMbl Matlab.



68.OCHOBHBIE IPHUEMBI PAOOTHI.

69.I'paprrueckrie BO3MOKHOCTH.

70.ITponiecc pa3pabOTKH CUCTEMbI HEYETKOTO BBIBOJIA.

71.3a1a4a HEYETKON KJIACTEPU3ALMU U AITOPUTM €€ PELLICHUSI.

72.CpencTBa pemieHus HeueTKol kiactepusanuu B Fuzzy Logic Toolbox.

73.OCcHOBBI THOPUAHBIX CETEH.

74.06mas xapakrepuctuka ANFIS — agantuBHbIe cucTeMbl HEHPO HEYETKOTO BHIBOJIA.
75.PaccMoTpeHme mpuMepoB pa3paboTKH HEYETKUX MOJIeIICH MPUHATHS peleHuit B cpene Matlab.

76.TIpumep pelieHust 3aja4l HEYETKOr0 MOJICTTMPOBAHMUS OLICHKH (PUHAHCOBO-DKOHOMHUYECKOT'O COCTOSTHHS
peruona (npennpusitusi) B Fuzzy Logic Toolbox.

5. Tlepeuenn ocHOBHOIA " JAOIOJTHUTEILHOM yueOHoii JINTePaTypBhl,
H606XOIII/IMOﬁ AJIA 0OCBOCHUSA THCHHUIIJINHBI

5.1 OcnoBHas auTeparypa:
1. 3onotos, C.XO. IIpoexTnpoBanue MHPOPMALMOHHEIX CHCTEM : ydeOHOE mocodue /
C.10. 3o10T0B ; MuHHCcTEpCTBO 00pazoBanus 1 Hayku Poccuiickoit denepannu, ToMckuit
l'ocynapctBennsiii YuuBepeuter Cuctem Ynpasnenus u Pagunosnexrponnku (TYCVYP). -
Tomck : D6 Kontent, 2013. - 88 c. : Tabim., cxem. - ISBN 978-5-4332-0083-8 ; To xe

[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=208706

2. 3ak, IOpuit Anekcanaposud. [[puHATHE PELIEHNUH B YCIOBHUAX HEYETKUX U PA3MBITHIX
naHHbIX : Fuzzy-texnomoruu / 3ak, IOpwuit Anekcanaposud ; FO. A.

3ak. - Mocksa : URSS : [Kawmxknsiit tom "JIMBPOKOM"], 2013. - 349 c. : wi. - bubmuorp.: c. 344-
349. - ISBN 9785397034517.

3. Kazaxosuesa, E.B. HeueTkue cuctemMbl pMHAHCOBO-DKOHOMUYECKOTO aHAIN3a TIPEANPUATHN

u perrnoHoB : MmoHorpadus / E.B. Ka3zakosuesa, A.B. KoBanenko, M.X. YpreHos. - T.

Kpacnonap, U3narenscko-nonmurpadudeckuii neHTp KydaHCKOTO rocymnapcTBEHHOTO
yHuBepcuteta, 2013. - 266 ¢

4. PytkoBckas J[. HeilpoHHBIE CE€TH, TEHETUYECKHUE aJITOPUTMbI U HEUETKHE cucTeMbl: [lep.c
nosibek. M. J1. Pymunckoro. 2-e uznanue / JI. PytkoBckas, M. [Tunuabckuid, JI. PyTkoBckuit. —
N3n-Bo: INopsiuas nunus-Tenexom, 2013. — 384 c. [DnexkTpoHHbIi pecypce] -
http://e.lanbook.com/books/element.php?pll_id=11843.

5. Spymkuna, H. I'. IHTEIEKTYalIbHBIN aHATTN3 BPEMEHHBIX PSIOB : yueOHOE ocoOue st
cTyneHTOB BY30B / SIpymikuna, Hagexxna ['mebosHa, T. B. Adanacwesa, U. I'. [lepdunnera ; H.
I'. flpymkuna, T. B. AdpanaceeBa, U. I'. Ileppunbesa. - M. : DOPYM : UHOPA-M, 2012. -

159 c. : un. - (Beiciiee obpazoBanue). - bubnuorp. B konue 11as. - ISBN 9785819904961. -
ISBN 9785160051970.

5.2 JlonosiHuTELHAS IHTEPATYPA:

1.JIexxe6okoB, A.A. [IporpaMMHBIE CpeCTBA M MEXaHU3MBI pa3pabOoTKH HHPOPMAIIMOHHBIX CUCTEM :
yaebHoe ocooue / A.A. Jlexxe6okoB ; MuHUCTEpCTBO 0Opa3oBanus U Hayku PD, FOxHbIH
(dhenepanbHbIN yHHBEpCcUTET, UHKEHEPHO-TEXHONIOTHYECKas akajgeMus. - Taranpor : 3parenbcTBo
Oxnoro denepanproro yuusepcurera, 2016. - 85 c. : cxem., mi. - bubmumorp. B kH. - ISBN 978-5-
9275-2286-6 ; To xe [DnexkrpoHHbIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=493216

2.3om0toB, C.1O. [IpoexTrpoBanue HHHOPMAIIMOHHBIX CUCTEM : yueOHOe rocobue /
C.1O. 3omn0T0B ; MunucrepctBo obpazoBanus U Hayku Poccuiickoit @enepanyu, ToMcKHit
T'ocynapctBennsiii YauBepcuter Cuctem Ynpasienus U Paguosnexkrponuku (TYCYP). - Tomck :
Onb Kontenrt, 2013. - 88 c. : Tabim., cxem. - ISBN 978-5-4332-0083-8 ; To xe [ D1eKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=208706

6.I1epevyenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH

«I/IHTepHeT», HCOGXOIII/IMI)IX AJIs1 OCBOCHHUA THCHHUIIIMHDbI


http://biblioclub.ru/index.php?page=book&id=208706
http://biblioclub.ru/index.php?page=book&id=208706
http://biblioclub.ru/index.php?page=book&id=493216
http://e.lanbook.com/books/element.php?pl1_id=11843

1. Bukunenus, CBOOOIHAS SHIUKIIOTICIHS. [DneKTPOHHBIIH
pecypc]. — Wikipedia http://ru.wikipedia.org

2. Heiiponnsie cetn. D1eKTpoHHbIN yueOHUK. StatSoft.
http://www.statsoft.ru/home/textbook/modules/stneunet.html
3. ALGLIB User Guide - Knaccuduxkanus, perpeccus,

KJIactepu3anus, paboTta ¢ JaHHBIMU - HelipoHHBIE ceTH

http://alglib.sources.ru/dataanalysis/neuralnetworks.php

4. Beenenue B reoputo HelipoHHbix ceteil. PC Noon.-
http://www.orc.ru/~stasson/neurox.html
5. Jlekiuu 1o Teopuu U MPUIIOKEHUSIM UCKYCCTBEHHBIX HEUPOHHBIX
ceren
6. [Ipoextuposanue cucrem ynpasienus \ Fuzzy Logic Toolbox

C.A.1IToBOa "BBeneHne B TCOPHIO HEYETKUX MHOKECTB U HEYETKYIO JIOTHKY"
http://matlab.exponenta.ru/fuzzylogic/book1/1_7.php
7. DnexTponHO-0ubMMOTeYHas cucteMa M3narenscTso «Jlamb». http://e.Janbook.com

8. PytrkoBckas . HelipoHHbIE CETH, T€HETUYECKHE alTOPUTMbI U HEUETKUE
cuctemsl: Ilep.c monbck. W.JI. Pymunckoro. 2-e uznanue / JI. PyrkoBckas, M. [Tunuabsckmid, J1.
PytkoBckuii. — M3a-Bo: T'opsiuas nunus- Tenekom, 2013. — 384 c. [DnexkTpoHHBIH pecypc] -
http://e.lanbook.com/books/element.php?pll_id=11843.

7.MeToguueckne PEeKOMECHAAIMH MO OPTaHU3AIMHA H3YUYCHUSA TUCHUIIJINHBI

Kontposnbhas paboTa mnpenctaBiasieT co00il caMOCTOATENbHYIO pedepaTHBHYI paboTy
CTyZieHTOB. Kax/1pIil CTyJeHT BBIIOJHSET pabOTy MO OJIHOM TeMe.

Jns  Hanucanus pedepara HeoOXoauMmo mojnoOparth Juteparypy. OOmiee KOIMYECTBO
JUTEPaTYPHbIX HCTOYHHMKOB, BKIOYas TEKCThl u3 MHTepHeTa, (MyOnuKamuu B JKypHAJIax), JTOJDKHO
cocTaBiATh He MeHee 10 HauMeHOBaHMH. Y4yeOHUKH, KaK IpPaBWIIO, B JIUTEPATypHbIC HCTOUYHUKU HE
BXOJAT.

Pedeparsr BoimonustoTr Ha smcrax (opmata A4. CrpaHMlbl TEKCTa, PUCYHKH, (OPMYIIbI
HYMEPYIOT, PUCYHKH CHa0Xar0T IO PUCYHOYHBIMH HaAMUCAMU. TekcT creayer neyarats mpugdTom Nel4
C MHTEPBAJIOM MEXy CTpokaMmH B 1,5 uHTepBana, 6e3 HeIOMyCTUMBIX COKpallleH!H. B koH1e pedepara
JIOJKHBI OBITh CIEIaHbl BBIBOBI.

B KOHIIC pa6OTBI IMPUBOAAT CIIMCOK HUCITOJIb30BAHHBIX KUCTOYHHKOB.

Pedepar IOJDKEH ~ OBITh  MOJMHCAaH  CTYACHTOM C yKa3aHueM Jatel €€
odopmeHwms.

PaboTbl, BeIIOTHEHHBIE 0€3 COONIIOAECHUS ePEUNCICHHbBIX TPeOOBaHH, BO3BPAIIAIOTCS HA
J0paboTKy.

BeimmonHenHass  crygeHTOM paboTa  ompedensercs Ha  IPOBEpKY IPENojaBaTelio B
ycTaHOBNIEHHbIE cpokH. Ecim y mpemopaBarenst ecTb 3aMedaHusi, paboTa BO3BpalllaeTcs M IOCIe
UCTpaBleHUl MO0 BHOBH OTIPABISIETCS HA IPOBEPKY, €CIM MCHPABICHUS CYLIECTBEHHBIE, JHOO
IIPEABABIICTCS Ha 3a4€Te, IIE IIPOUCXOAUT €€ 3aILUTA.

TBopueckue 3axanus (MPOEKTHI), CIOCOOCTBYIOIINE (POPMUPOBAHHUIO KOMIIETEHIN I

0aszoBoii yactu OOII
[IpoexTupoBanue u pa3padOTKa UHTEIICKTYATbHBIX HHPOPMAIIMOHHBIX CHCTEM CETOMIHS
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http://matlab.exponenta.ru/fuzzylogic/book1/1_7.php
http://www.orc.ru/~stasson/neurox.html
http://alglib.sources.ru/dataanalysis/neuralnetworks.php
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://ru.wikipedia.org/

paccMaTpuBaeTCs KaK OJJHO M3 IVIaBHBIX HOBBIX HaNpaBJIE€HUI MOAECPHU3ALMN IKOHOMUKH, KaK
HE0O0XOJMMOE yCIIOBUE U BaKHEHIINN MeTo 00pabOoTKU MH(pOpMAITUH.

OcHOBHEBIE HarpaBJICHUA HCUCTKUX U HeﬁpOCeTeBBIX TEXHOJIOI'MHU B 5 KOHOMMKE:

¢ OpraHu3anusa OaHKka MMpOrpaMMHBIX IPOAYKTOB, HCITIOJIB3YCMBbIX q)HHaHCI/ICTaMI/I,
OKOHOMHCTaMU 1 OpraHaMu peFHOHaHBHOfI BJIaCTH,

* pa3paboTKa HEUSTKUX MOJEIICH M HEHPOHHBIX CETEH B SKOHOMUKE; pa3paboTKa
POrpaMMHOTO 00ecIeYeHrsl, OCHOBAHHOTO Ha HEUETKUX U

HEHPOCETEBBIX TEXHONIOTHUSAX, TSI MyHUIUIATBLHBIX 00pa30BaHMIA.

Hcnonp3oBanne B JKOHOMHYECKOW JACSITEIBHOCTH HEYETKUX HEHWPOCETEBBIX TEXHOJIOTHU HE
OTpPHUIAeT TPAJULIMOHHBIX TEXHOJOTHI aHaiu3a M OLEHKH, a BBICTYMAET B KAueCTBE MPOIYKTa
MNOJUIEP)KKU TPUHATHSL PEIIEHUH, 4YTO 3HAYUTEIbHO TIOBBIIIAET KAuyeCTBO MPUHUMAEMBIX
pELIEHUN.

[TpoBeauTe aHamM3 MO OAHOM W3 BBIOPAHHBIX Bamu TeMaTuk (He meHee 10 crmaiingoB u 20
JUCTOB TEKCTa). BO3MOXHO MCIONIb30BAaHUE 3BYKOBOTO COMPOBOXKICHHUS, aHUMAIMU (ayauo-, U
BUJIEOMaTepHUaa).

Ha nepBoii cTpanune cnaiina obszarenpHo ykaxkure @.1.0. aBTopa, Kypc.
OueHuBaetcs padoTa Mo CIACAYIOIUM KPUTEPHUSIM:

—TI0JTHOTA MPEJCTABIEHHOTO MaTepuana;
—0¢opMIICHHE;

—IIPEACTABJICHUC U 3alllUTa.

TeMbl npe3eHTALMI U 10KJIA10B

—IIporHo3upoBanue Kypca HHQIIAIUN CPEACTBAMU HEHPOHHBIX M HEYCTKOHEHPOHHBIX CETSIX B
makere ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS
cucreMbl Matlab.

—IIporaosupoBanue Kypca Jgojurapa CpeAcTBaMyi HEHPOHHBIX M HEYCTKOHCHPOHHBIX CETSAX B ITAKETE
ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsl
Matlab.

—IIporHo3upoBanue Kypca €BpO CpEICTBAMUA HEHPOHHBIX M HEUSTKOHEHPOHHBIX ceTsx B makere ST:
Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsl
Matlab.

—IIporuo3upoBaHue Kypca 10aHb CpeICTBAMU HEMPOHHBIX U HEUETKOHEHPOHHBIX ceTsX B nakere ST:
Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsl
*Matlab.

—IIporno3zupoBanue croumoctn Kypca akuuii «JIYKOWJI» cpenctBamMy HEHPOHHBIX U HEYETKO-

HelipoHHbIX ceTsx B nakete ST: Neural Networks u B makerax Neural Network Toolbox u
ANFIS cucremsr Matlab.

—IIporao3upoBaHmue CTOMMOCTH Kypca akuuii «PocHeTh» cpencTBaMu HEHPOHHBIX U HEUETKO-
HelpoHHBIX ceTsix B makere ST: Neural Networks u B makerax Neural Network Toolbox n
ANFIS cuctemsr Matlab.

8. IlepeueHb MH(POPMANMOHHBIX TEXHOJIOT Ui, MCIIOJIb3yeMbIX MPH OCYIIECTBICHUH
00pa30BaTeJbHOIO NMPOLECCa MO JUCHHUILVINHE (MPH HEOOX0TUMOCTH)

8.1 Ilepeuens MHGpOPMALIMOHHBIX TEXHOJIOTHH
ITpoBepka noMalIHUX 3aaHUN U KOHCYJIIETUPOBAHUE ITOCPEICTBOM JIEKTPOHHOM IOYTHI.



Hcnonp3oBanue SJICKTPOHHBIX npeaeHTauHﬁ IIpU MPOBECACHUU 3aHATUM.

8.2 Ilepeyenb HeOOXOAMMOI0 MPOrPaAaMMHOI0 o0ecneYeHHs
1. Onmnepanunonnas cuctema MS Windows (paznens! 1— 4 qUCHMILTUHBL).

2. HarterpupoBannoe opucHoe npmioxkenne MS Office (pa3aensl 1-4 TUCHUTITAHE).

3. IlporpammHoe obecriedeHue Ui OpraHU3aIi YIIPaBIIEMOT0 KOIJIEKTUBHOTO U O€3011aCHOTO
noctyna B utepuer (paznensl 1—4 TUCIUIIINHEI).

4. Statistica Neural Network (pazgen 1,4 qucuumiussl).
5. Matlab Neural Networks Toolbox, Fuzzy Logic Toolbox,ANFIS
(paznmensl 1— 4 TUCTTUTIIIMHEI).

8.3 Ilepeuenb HEOOXONMMBIX HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

l. Buxunenus, CBOOOIHAS SHIIUKJIOTIC/IUS. [D7eKTpOHHBIN
pecypc]. — Wikipedia http://ru.wikipedia.org

2. DOmnexrponHas 6ubnmorexa Kyol'yY

9. MarepuajibHO-TeXHHYECKOe oOecreyeHne Y4eOHO0M TUCIUTIINHBI

HanmenoBanue
Ne |  cnenmanbHBIX* MOMeNIeHUH [Tepeuens 000PYIOBaHHS U TEXHUYECKUX CPEICTB
U IIOMEIIEHUN s o0yueHust

CaMOCTOSITEJIbHON pabOThI

Y4eOHast MeOeb, KOMIIbIOTEpHAs TEXHUKA,

1. Aymaropus, s CTAlIMOHAPHOE WJIA NIEPEHOCHOE MYJIbTUMEIMHHOE
JICKITMOHHBIX 3aHSATHI obopymosanue (129, 131, 133, A305, A307,
A508,239A)

AynuTopus Ui CEMUHAPCKUX 3aHATUH,
YKOMIUIEKTOBaHHAasI HEOOXOAMMOi1 Mebenbio (0CcKa,

2. Aynutopust, Uit CTOJIBI, CTYJIbs) KOMIBIOTEPAMU C JINLEH3UOHHBIM
1ab0opaTOPHBIX 3aHATHIMA IPOrPaMMHBIM 00€CIIE€YeHUEM U BBIXOJOM B UHTEPHET
(106, 106a, A301, A504,
239A)

Aynuropus 111 CEMAHAPCKUX 3aHATUM,
YKOMILJIEKTOBaHHAs! HE0OX0AUMOMN Mebebto (10cKa,
3. Aynurtopus, ais CTOJIBI, CTYJIbs), IPE3EHTALIMOHHON TEXHUKOMI
NPAKTUYECKUX 3aHATHI (aymutopuu: 129, 131, A305, A307, 239A) unu
MEPEHOCHBIM JIEMOHCTPALIMOHHBIM 000pYyI0BaHUEM

(aymuropun: 133,147, 148, 149,

150, 100C, A3016, A512, A508, 239A)

AynuTopusi, OCHallleHHas: KOMIIbIOTEPHOU TEXHUKOM C

Aymuropus s BO3MOKHOCTbBIO TOAKIIIOUEHUS K CETH
4. TPYIIOBBIX U «HTEpHEeT», 00ECTIEYEHHBIH JOCTYIIOM B
WHIUBUAYAJIbHBIX

AJIEKTPOHHYIO WH(POPMAITHOHHO-

KOHCYJIbTallUi
00pa3oBaTeIbHYI0 Cpely YHUBEPCUTETA,

JIMICH3UOHHOC NIPOTPAaMMHOC obecricueHme

(A504, A506, 239A)



http://ru.wikipedia.org/

Texymuii KOHTPOJIb,
IIPOMEKYTOYHAsL aTTECTALMS

AymuTopust 11l CEMUHAPCKHUX 3aHATHI, TEKYILETO
KOHTPOJISI U IPOMEKYTOUHON aTTECTAIINH,
YKOMILJIEKTOBaHHAasi HEOOX0AMMOMN Mebeblo (10cKa,
CTOJIBI, CTYINBbA) (aymuropun: 129, 131,

133, A305, A307, 147, 148, 149, 150, 100C,
A3016, A512, A508), koMmIibroTEpamMu ¢
JMIICH3HOHHBIM IIPOTPAMMHBIM 00ECTICUeHUEM 1
BbIX010M B uHTepHET (106, 106a, A301, A504, 239A)

Ayauatopus st
CaMOCTOSTSIIFHOM
paboThI

AynuTtopus, OCHalleHHass KOMIIBIOTEPHOW TEXHUKOM C
BO3MOKHOCTBIO TOAKITIOUEHUS K CETH
«MHTEpHET», 00ECIIEYCHHBII T0CTYIIOM B
AIIEKTPOHHYIO UH(POPMAITHOHHO-
00pazoBaTeNbHYIO Cpelly YHUBEpCUTETA,
JIMLIEH3UOHHOE MPOrpaMMHOe o0ecTiedeHue
(unTaspHbld 321, 102A)




