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PabGouass mporpamMma JMCUMIUIMHBI YTBEpXKIEHAa Ha 3acelaHuu Kadenpsl
WHTEJUICKTYabHBIX HH(POPMAIMOHHBIX cUcTEM TTPOTOKOI Ne 8 oT «22» mas 2020r.

HN.o. 3aBenyromiero kadenpoit FOnor C.B. i

HOIIHCH

Pabouass mporpamma oOcCyxJeHa Ha 3aceJaHuu Kadeapbl WHTEIUIEKTYyaJbHBIX
UH(POPMAITMOHHBIX cucTeM MPOTOKOI Ne 8 oT «22» mas 2020r.

W

N.o. 3aBenyromiero kadenpoit FOuos C.B

noAINCh

YTBepxkaeHa Ha 3acelaHuM Yy4eOHO-METOAMYECKOW KoMuccuu (axkynbrera
KOMITBIOTEPHBIX TEXHOJIOTHI U MPUKIIATHON MaTeMaTHKU
npotokon Ne 2 «22» mas 2020r.

[Ipencenarens YMK ¢axynbrera KoBanenko A.B. @W

/ MOJIHNCH
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1. IEJIM ¥ 3AJTAYM YUYEBHOM TN COUTIIVHBI

1.1 ean u 3a0a4u TUCHUILIMHBI

Hean wu3ydyeHus AUCHUIUIMHBI ONpPEIENCHBl TOCYIapCTBEHHBIM 00pa30oBaTeIbHBIM
CTaHJApPTOM BBICHIETO O00pa3oBaHUs M COOTHeceHbl ¢ obmmmu 1einsmu OOII BO mo
HanpasyieHuto noarotoBku 02.03.03 MaremaTuueckoe oOecrieyeHHE U aJMUHUCTPUPOBAHUE
UHPOpPMaLMOHHBIX cucTeM (TexHosiorus mporpaMMHpOBaHuUs), B paMKax KOTOPOil mpernojgaercs
JTUCLUTUIMHA.

Ienbto ocBoeHust yueOHOM aucuuiuivHbl «HelipocereBble MOAEIN» SIBISETCS Pa3BUTHE
npoeCCHOHATIBHBIX KOMIETEHTHOCTEH NMPHOOPETeHUsI MPAKTUYECKHX HABBIKOB Pa3pabOTKU U
UCIIOJIb30BaHUSI HEHUPOCETEBBIX TEXHOJIOTUH, pPEaN3YIOIIUX WHHOBALMOHHBIA XapakTep B
BBICIIEM NTPO(PECCHOHATTEHOM 00pa30BaHHH.

OcHoBa u3ydeHus aucuuiuinHbl «HelpocereBble MoJenn» — peanusanus TpeOOBaHUH,
yCcTaHOBIIEHHBIX DenepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTEbHBIM CTAHAAPTOM BBICIIETO
npodeccCHOHAIBbHOr0 00pa3oBaHUs K MOJAIOTOBKE CTYAEHTOB OakajaBpuaTa, 0O0ydarolmuxcs 1o
HanpasieHuto  02.03.03  Maremartuueckoe  oOecnedeHHe UM aAMHHHCTPUPOBaHUE
UHpOpMaLMOHHBIX cucTeM (TexHoI0rus MporpaMMHUPOBaHUS).

3anauu AUCHUILIMHBI

1. akTyanu3aius U pa3BUTHE 3HAHUH B 00JIACTH HEYETKUX M HEUPOCETEBBIX TEXHOJIOTUH;

2. TOpUMEHEHUE HAy4YHbIX 3HAHUM O HEUPOCETEBbIX TEXHOJOTMM B Mpolecce
MaTEeMaTU4YeCKOro U MHPOPMAIIMOHHOTO 00ECTICUCHHSI IdKOHOMUUECKOU JIeATEeIbHOCTH;

3. IPOEKTUPOBAHUE MOJIENIEH HEUETKHUX U HEMPOCETEBBIX TEXHOJIOTUN B SKOHOMUKE;

4. pa3BUTHE HABHIKOB HEUETKOTO W HEUPOCETEBOTIO MOJEIMPOBAHMS HKOHOMUYECKOMN
JIeATEIbHOCTH;

5. OBIaJieHHEe WHHOBAIIMOHHBIMU TEXHOJOTHUSIMH M HAaBBIKAMHU B 00JIaCTH HEHPOHHBIX
CHUCTEM.

1.2 MecTo AucuMnauHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

HucuuruinHa «HelpoceTeBble MOJAENIM» H3Y4aeTcss B 5-M CEMeCTpe M HCIOJb3YyeT
Pa3HOCTOPOHHHUE 3HaHMsI, TIOJyYEHHbIE B MIPEeAbIAYIINX ceMecTpax. [IpenogaBanue AUCIMILINHBI
BelIeTCS B BHJE JIEKLUH, JIaDOpPaTOPHBIX M CAMOCTOSTEIbHBIX 3aHATHH. bonbimas wacte
JIEKIIMOHHOTO MaTepuaia Jaercs B MHTEPAaKTUBHOM pexxume. OCHOBHas 1i€Jib J1aOOPaTOPHBIX
3aHATUH - YriayOJieHHOE U3yYeHHEe HEeHpOCeTEeBbIX METOI0B U MOJIEIIEH.

Hucuunnuna «HelpoceTreBble Mopaenu» HampaBieHa Ha (OpPMHpOBAHHE 3HAHUN H
YMEHH 00ydJarommxcsi pa3pabaTbiBaTh U HCIIOJIb30BaTh HEUPOCETEBbIE MOJETU JIA
obecrieueHus 1 aIMUHUCTPUPOBAHUS MHPOPMAITMOHHBIX cucTeM. OOecnieunBaeT CnoCOOHOCTh Y

00y4aromuxcsi K TEOPETUKO-METOA0JI0TMUECKOMY aHAIN3Y HEMPOHHBIX cucTeM; (GOpMUPOBAHKE
KOMIIETEHIIMH B pa3pabOTKe M MCIOJIB30BAaHUM HEHPOCETEBBIX MoJiesied B JKOHOMHUKe. B
COBOKYITHOCTH HW3YY€HHE 3TON JUCHUIUIMHBI FOTOBUT 00Yy4aeMbIX, KaK K pa3IU4HbIM BHJaM
IIPAKTUYECKOM  SKOHOMMYECKOM  JEATENBHOCTH, TaKk M K  HAyYHOTEOPETUYECKOM,
UCCIIEI0BATEIbCKON AEATEIBHOCTH.

1.3 IlepeyeHb MJIAHMPYEMBbIX Pe3yJbTATOB O0y4YeHHs] MO JMCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl
Kommerenmuu  oOyuatomierocsi, (GopMupyeMble B pe3yibTare OCBOCHHS  Kypca
«HeitpocereBbie mogenuy»: [1K-2; ITK-7.

ctp. 3 u3 28



B pesynbpTate nzydeHus: yueOHON AUCIUTUIAHBI

o = C
oJlepiKaHue
= A1ep 00yJaronuecs TOJKHBI
=90 KOMIIETEHIINH
= g (umu e€ yacTh) 3HATh yMeThb BJIaJIeTh
[1IK-2 | Cnocoben OCHOBHBIE IPOBOJUTH T0]1 OCHOBHBIMH
HPOBOJUTE ITOJ TIOHSITHS HAayYHBIM MOHATUMU U
HayqHbIM HENPOCETEBLIX | PYKOBOICTBOM HEMpOCeTEBBIMU
PYKOBOJCTBOM .. .
MOJIENEH; WCCIICIOBAaHUE HA | TEXHOJIOTHUSIMHU;
UCCJICIOBAaHNE HA
OCHOBE MIPOBOJUTH MOJ | OCHOBE POBOJMTH TOJT
CYILLECTBYIOMUX Hay4YHBIM HEHPOCETEBBIX HAyYHBIM
METOJIOB B PYKOBOJCTBOM | MoJeleli B PYKOBOJCTBOM
KOHKPETHOM HCCIIeIOBaHKE KOHKPETHOU UCCJIEJOBaHKE Ha
obmactu Ha OCHOBE obrnactu OCHOBE
poecCHOHATBHON HEHPOCETEBBIX | MPOPECCUOHANBHO | HEHPOCETEBBIX
JESTSIIbHOCTH . . .
MojieTieit B i IeaTeIbHOCTH MOJICJICH B
KOHKPETHOU KOHKPETHOMU
oOnactu obnactu
npodeccuoHaib npodeccuoHaIbH
HOI1 O I TENIbHOCTH
JeSTeNIbHOCTH
[1IK-7 | Cnocoben COBpEMEHHBIE UCIIOJIb30BaTh COBPEMEHHBIMH
HCIIO0JIb30BaTh METObI COBPEMEHHBIE METOJaMUu
COBPEMCHHBIC pa3paboTKH U METO/IbI pa3paboTKH U
METO/IbI pa3paboTKu
peanuzanuu pa3paboTKu u peai3anuu
U peayn3anuu
KOHKDETHBIX KOHKPETHBIX pea3anuu KOHKPETHBIX
AITOPUTMOB QJIITOPUTMOB KOHKPETHBIX QJITOPUTMOB
MaTEeMaTHYSCKUX HEUPOCETEBBIX aIrOPUTMOB HEWPOCETEBBIX
Mojiesnel Ha 6asze MoOZeNel Ha HEHPOCETEBBIX Mmojeneil Ha 6a3e
SA3BIKOB 0ase SI3LIKOB Mojenen Ha 0ase SI3EIKOB
MPOTPaMMHUPOBAHUA | 1150rpammupoBa | A36IKOB pOrpaMMHUPOBaH
U TIAKETOB
HUS U TIAKETOB IPOrpaMMUPOBAaHU | US U TAKETOB
TIPHUKJTATHBIX
HporpaMM TIPUKJIATHBIX s ¥ TIaKETOB TIPHUKJTATHBIX
MOJIEIPOBAHHS MIPOrpaMM TIPUKJIATHBIX mporpaMmm
MOJICTTUPOBAHUS | IPOTpamMM MOJICTTUPOBAHUS
MOJICTTUPOBAHUS

2. CTpyKTypa M colepkaHue THCHMIIUHBI

2.1 PacnipeaesieHre TPY0€MKOCTH AUCUMIIMHBI IO BUJAM padoT

O6mass Tpymo€MKOCTh AWCHMILIUHBI cocTaBiser 3 3ad.eda. (108 wacoB), wux
pacmpeneneHye mo BujgaM padoT MpeICTaBIeHO B TaOIUIIe
. Bceero CemecTpbl
Bun yue6HO# paboThI P
4acoB (dacer)
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KonrakTHas paboTa, B TOM YHcCIe: 52,2 52,2
AyauTopHbIe 3aHATHS (BCEro): 50 50
3aHsATHS JEKIIMOHHOIO TUIIA 34 34
JlaboparopHble 3aHATHS 16 16
3aHATHS CEMUHAPCKOTO TUTA (CEMUHAPHI,
IIPAKTUYECKHUE 3aHITHSI) i ]
HNuasi koHTaKTHasi padora: 2,2 2,2
KonTtpons camocrositensaoit padbotsl (KCP) 2 2
[Tpomexxyrounas arrecramus (MKP) 0,2 0,2
CamocrosiTejibHasi paboTa, B TOM YHcJIe: 55,8 55,8
Kypcogas pabora - -
[TpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepHaia 5,8 5,8
BrimonHeHne HHIMBU YA IbHBIX 3a1aHUN (TIOJrOTOBKA 40 40
COOOIICHUH, IPe3EHTAIU)
[TonroToBka K TeKynieMy KOHTPOJIIO 10 10
KonTpoub:
IloaroroBka K 3K3amMeHy -
OO0mas Tpy10eMKOCTh yac. 108 108

B TOM YK CJie KOHTAKTHASA 52.2 52.2

pabora

3a4. e 3 3

2.2 CTpyKTypa y4eOHOM JMCIMIIUHBI
Pacnipenenenne BugoB y4eOHOI pabOTHI M X TPYAOEMKOCTH IO pa3jenaM AUCIHUILIHHBL.
Pa3nenbl mucHMIUIMHEL, U3ydaeMble B 5 ceMecTpe

KonuuecTBo yacoB
Ne HaumeHnoBanne tem Beero AynuropHas padora BHe?Zg;TT(;pHaH
JI 113 JIP CP
1 2 3 4 5 6 7
1. |BBeneHue B AUCIHUIUIAHY 10 4 2 4
2. |OcHoBHbIE cBeneHMS O HEWPOHHBIX CETAX 22 6 2 14
Heiiponnsie cetu B makere ST: Neural
3. [Networks 24 | 8 4 13
4. |Heiiponnsie cetn B Matlab 24 8 4 12
5. |Heiipounsie cetu B Python 23,8 8 4 12,8
Hmozo no pazoenam: 105,8| 34 16 55,8
[Tpomexyrounas arrectarus (UKP) 0,2
Kontpons camocrostensnoii padotsl (KCP) 2
HUTOI'O no aucuumivHe 108
[Tpumeuanune: JI — nexkumm, [13 — mnpakTuueckue 3aHATUsS / cemuHapsl, JIP —

J'Ia60paTOpHLIC 3aHATU, CP — camocTosgTeabHas pa60Ta CTYJACHTA.

2.3 Conepxxanue pa3ae/ioB JUCHUNIMHBI:
2.3.1 3aHaTus JeKIMOHHOI0 THIA
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Haumenosanue
TEMBI

ConepxaHue TeMbI

dopma TeKyIero
KOHTPOJIS

2

3

4

Bsenenne
JTACHUTUTUHY

Brenenne B Heiiponnsle cetd. [lapamrenun w3 OHONOTHH.
bazoBas uckyccTBeHHass Mojenb. [IpumMeHeHne HEHPOHHBIX
ceTel.

KonTposbhbie
BOIIPOCHI

OCHOBHBIE CBEICHUS
0 HEHPOHHBIX CETSIX

Teopembr KommaropoBa, Apnompna u XexT-Hubcena,
OCHOBHBIC KOHIEMIIUN HEUPOHHBIX cereil.
Hetipokomnbrotepsl. [Iporpammuoe obecnieuenue st HC

KonTposbhbie
BOIIPOCHI

Heiiponnsie cetu B
MaKeTe
ST: Neural Networks

[Ipe/moct npoueccupoBanue

Mpmuorocoiinsiit nepcentpon (MLP), Pagnansnas 6a3zucHast
¢ynkuus. BepositHocTHas HelipoHHas ceTh. O000LIEHHO-
perpeccuoHHas HelpoHHas ceThb Jluneitnas cetb. CeTh
Koxonena. Pemenne 3amad kraccudukaryy B makere ST:
Neural Networks. TIporao3upoBaHre BpEMEHHBIX PSIIOB B
nakere ST: Neural Networks

KonTponbHbie
BOIIPOCHI.

HeiiponHnsie cetu B
Matlab

GUI wuntepderic mns [T NNT. Mogens HelipoHa Wu
apxutektypa cetd. OOydeHHMe  HEHPOHHBIX  CETEew.
[lepcenTpoHbl, NWHEWHBIC, pagUalbHBIE Oa3WCHBIE CETH.
Cern knacrepusanmuu W Kiaccupukanuu. PekypeHTHbIe
cetu. IIpumeHeHne HEUpPOHHBIX ceTei. DopMHUpOBaHUE
MoJiesield HeMPOHHBIX ceTel

KonTponbubie
BOIIPOCHI

HeiiponHnsie cetu B
Python

Mamunaoe oOyueHHe: CO3[jaHHe HEWPOHHBIX CeTeH.
Coznannie HelpoHHBIX 010K0B. IlpocToit mpumep paboThl C
Heiponamu B Python. Coznanne Heiipona ¢ Hyss B Python.
IIpumep cbop HeiipoHoB B HelipoceTb. [Ipumep mpsmoro
pacnpoctpanenus FeedForward. Co3aanue HelipoHHO# ceTn
mpsamoe  pacmpoctpanenne FeedForward. Python xon
cpenHekBangpatnueckolt  ommOkm (MSE). TpeHupoka
HEHPOHHOU CeTH MHOI'OBAPUAHTHBIC HCUYUCIICHUS.
TpenupoBka HEUPOHHOMN CeTH: CroxacThuueckuit
rpaaueHTHsIi ciryck. Co3manue HellpoHHOH cetr Ha Python.
I'my6okoe oOyuenue.

KonTponbueie
BOIPOCHI

2.3.2 3aHATHS CEMUHAPCKOI0 THIIA

3aHATHS] CEMUHAPCKOTO TUIIA HE MPEAYCMOTPEHBI YU€OHBIM ITAHOM.

2.3.3. JlaGopaTopHble 3aHATUS

Tematuka 1a00paTOpHBIX PadOT

®dopma TEeKyILETO KOHTPOJIA

3 4

. [IIpakTHKyM 1O CO3JaHUIO HEMPOHHBIX CETEN B ITAKETE
ST: Neural Networks

pabore.

Onpoc 110 TEOPETUIECKOMY
Mmatepuaiy. Otder no naboparopHoi

HpaKTI/IKyM 110 CO34aHUIO HeﬁpOHHLIX CeTeﬁ B IIAKCTC
ST: Neural Networks

pabore.

Onpoc mo TeopeTHIECKOMY
Mmatepuaiy. Otder no naboparopHoi

Konrponbnas pabora Nel. TP 2
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TemaTuka 1abopaTopHBIX padoT

®dopma TeKymero KOHTPOJIs

3

4

"|[Ipe/mocT nporeccupoBanue

MHuorocinoiinsiii nepcentpoH (MLP)

Onpoc Mo TEOpeTHIECKOMY
Mmatepuaiy. Otder mo naboparopHoi
pabore.

"|bastancoBrie MOIETH

4. . KontponbHas padora Ne2
Pemenue 3anau knaccudukanuu B makere ST: Neural
IIpoBepka BBITIOIHEHUS TOMAITHUAX
Networks
pa6or. TP 3
5 Omnpoc 1Mo TEOPETHIECKOMY

Matepuany. Otder 1o mabopaTopHOM
paborte.

"[IIpakTHKyM 11O CO3aHUIO HEMPOHHBIX CETEH B ITAKETE

Matlab

Onpoc 1o TEOpeTHIECKOMY
Mmatepuaiy. Otdet mo naboparopHoi
pabore.

GUI unrepdeiic mrst [T NNT

Onpoc Mo TEOpeTHIECKOMY
Matepuaiy. Otder mo naboparopHoit
pabore.

Coznanue HeiiponHo# cetu Ha Python.

Ormnpoc Mo TEOPETUIECKOMY
Matepuaiy. Otder mo naboparopHoit
paborte.

['myOokoe oOydeHue.

Onpoc 1o TeopeTHIecKoMy
Matepuany. OTyeT 1mo 1abopaTopHO
paborte.

IIpumeuanue: TP — TunoBoi pacyer.

2.3.4 KypcoBblie padoThl — He IPeyCMOTPEHbI

2.4

patoThI 00y4aromerocs mo AMCIUIIHHE

[enpro caMOCTOSATENBHON PabOThI CTY/ICHTA SBIIAETCS YIIyOJIeHUEe 3HAHUM, MTOTYYeHHBIX
B pE3ysbTaTe ayAUTOPHBIX 3aHATHH. BbIpaGaThIBalOTCS HABBIKM CAaMOCTOSTEIHLHON pPalOTHI

Ilepeyenb y4yeOHO-METOAUYECKOTO oO0ecmevYeHUusi JJIsi CaAMOCTOSATEJIbHOMI

3aerHJ'I$IIOTC$I OIIBIT U 3HAHUA, ITOJTYYCHHBIC BO BPEMsL na60paT0pHHx 3aHATHH.

Ne

Bun camocTtosaTenpHOM
paboTHI

[lepeueHb yueOHO-METOIUUECKOTO 00CCIICUSHHSI TUCIIUITIMHBI
TI0 BBITIOJTHEHHIO CAMOCTOSITENILHOW PabOThI

2

3

IIpopaboTka u
MOBTOPCHUE
JICKIIMOHHOTO MaTepuana,
MaTepuaia yueOHOH u
HAYYHOW JIUTEPaTyphI,
MOJITOTOBKA K
CEMUHAPCKHUM 3aHATHAM

Meroauyeckue yka3aHus sl HOATOTOBKHU K JIEKIIMOHHBIM M CEMUHAPCKUM
3aHATHUSM, YTBEPIK/ICHHBIC HA 3aceIaHiN Kadeapsl PUKIaJHON
MaTeMaTHKH (paKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUI U TIPUKIAIHOMN
matemaTk @I'BOY BO «Ky6I'Y», nporokon Ne7 ot 18.04.2018 r.
MeTtoandeckre yKa3aHusl [0 BBIITOJHEHHUIO CAMOCTOSITEIBHON PalOTHI,
YTBEPKICHHBIC Ha 3acellaHiU KadeIpbl MPUKIATHON MaTeMaTHKH
(akynpTeTa KOMIIBIOTEPHBIX TEXHOJIOTHH W MPUKJIATHON MaTeMaTHKH

PI'BOY BO «Ky0I'Yy», nporokon Ne7 ot 18.04.2018 r.

Iloaroroska k

MeToandeckre yKa3aHHs M0 BHIITOJHEHHUIO JIAOOPATOPHBIX padoT,
YTBEpKICHHBIE Ha 3acelaHuy Kadeapsl MPUKIATHON MaTeMaTHKN

J'Ia60paTOpHBIM 3aHATHUAM (baKYJ'IBTCTa KOMIIBIOTCPHBIX TCXHOJIOT 151771 HpI/IKJIa,Z[HOﬁ MaTCMaTHuKu

OI'bOY BO «Ky0I'Yy», nporokon Ne7 ot 18.04.2018 r.

ITonroroBka K pelieHuto
3a7a4 U TECTOB

MeTtoandeckre yKazaHus 10 BHIMTOIHEHHUIO CAMOCTOSITEIIBHOW PaboTHI,
YTBEPKIACHHBIC Ha 3acellaHiU KadeIpbl MPUKIATHON MaTeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U NPUKIAAHON MaTeMaTHKH
DI'bOY BO «Ky0I'Yy, nporokon Ne7 ot 18.04.2018 r.
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Bun camocrositensHON [epeueHb yueOHO-METOIUYECKOTO O0CCIICUCHUSI TUCTIUILITHBI
paboThI T10 BBITOJTHEHUIO CAMOCTOSATEIHLHON pabOTHI
1 2 3

Meroauyeckue ykasaHus I HOATOTOBKH 3cce, peepaToB, KypCOBBIX
paboT, yTBep)KJIeHHBIE Ha 3aceJaHNH Kadeaphl IPUKIaTHON MaTeMaTHKH
(axynpTeTa KOMIBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OIT'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 r.
Meronuyeckue yka3aHHs 10 BBITOJHEHUIO PACUETHO-TPAQUIECKIX
3aaHuH, YTBEPXK/ICHHBIC Ha 3acCeIaHNH KaeIpbl IPUKIATHON
MaTeMaTUKH (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHIA 1 PUKIIAJTHON
Matematk @T'BOY BO «KyoI'Y», nporokon Ne7 ot 18.04.2018 r.
Mertoauyeckue yka3aHHs 0 BBITOJHEHUIO CAMOCTOSTEIbHON paboTHI,
YTBEP)KJICHHBIC Ha 3aceaHny KaeIpbl NPUKIAJTHON MATEMAaTUKU
(axynpTeTa KOMIBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 r.
Mertoauyeckue yKa3aHHs 10 BBITOJHEHUIO CAMOCTOSTEIBHON paboTHl,
[MoxroroBka K TeKyIieMy |yTBepKICHHBIC Ha 3aceaHiK Kadeapbl MPUKIaJHON MaTeMaTHKH
KOHTPOJIIO (axynpTeTa KOMITBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «Ky6l'Y», npotokon Ne7 ot 18.04.2018 r.

4 ([TogroroBka JOKJIaI0B

TlonroToBka K perieHuto
5 [pacueTHO-TpaduuecKux
3amaanii (PI°3)

VY4eOHO-MeTOINYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadOThl 00ydaroIUXCs M3
YHCJIa MHBAINIOB U JIMI C OTPaHMYCHHBIMU BO3MOXHOCTSIMU 3/10poBbs (OB3) npexocraBstoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. OoOpa3oBare/ibHbIE TEXHOJIOTHU

B mpouecce u3yueHus AMCUMIUIMHBI JIEKIIMH, Ja0OpaTOPHBIE 3aHSTHUS, KOHCYJIbTAllUH
ABISAIOTCS  BeaymuMH  gopmaMu  oOyueHMss B paMKax  JIEKLIMOHHO-CEMHHAapCKOM
00pa3zoBaTeNbHON TEXHOJIOTHH.

Jlekuuu wu3nararoTcs B BUAE IPE3EHTAUMU C HCIOJIB30BAHUEM MYJIBTUMEIUMHON
annapatypsl. JlaHHbIe MaTepuaibl B 3JIEKTPOHHON (OpMeE MepeaaroTcs CTyIEHTaM.

OcHOBHOH 11es1bI0 Ta0OPATOPHBIX 3aHATHH ABISETCS pa3dop MPAKTUYECKUX CHUTYalHi.
JlononHUTENbHON LIENBI0 JIA0OPATOPHBIX 3aHITUN SIBJISIETCS KOHTPOJIb YCBOEHHS MPOWUIEHHOTO
marepuana. Ha mabopaTopHBIX 3aHSATHSIX TaKKe OCYLIECTBIISETCS INPOBEPKA BBITOJHEHUS
3aJaHuH.

IIpu mnpoBeneHuH a0OPATOPHBIX 3aHATUH YYACTHUKHM 3aKpEIUISIOT IPONICHHBIN
MaTepuan MyTeM OOCYXAEHHsS BOMPOCOB, TPeOYIOIIMX 0cOo00ro BHHUMaHUS M TOHHMAaHUS,
OTBEYAIOT HA BOINIPOCHI IIPENOAABATENSA U IPYIUX CIyIIaTeNled, OCYIIECTBIISAIOT PELIEHHS TECTOB,
HAIpaBJIEHHBIX Ha MOBTOPEHHME JEKIUOHHOTO MaTepHalla M HOPMATHUBHBIX JOKYMEHTOB IO
U3y4yaeMoOl TeMaTHKe, BBIIOJHIIOT pelleHHe 3a/ad, KOTOphIE CIIOCOOCTBYIOT pa3BUTHIO
MPAKTUYECKUX HaBBIKOB B 00JIACTH U3y4aeMON AMCLIUILINHBI.
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B uncio BuoB paboThl, BHIIOIHIAEMOH CIYIIATENSIMUA CAMOCTOSITENIbHO, BXOAT:

1) mouck u U3y4eHue JUTEPaTyphl IO paCCMAaTPUBAEMON TEME;

2) IOUCK U aHAJIM3 HAay4YHBIX cTaTel, MOHOTpaduii o paccMaTpruBaeMon TeMe.

WuTepakTuBHBIE 00pa3oBaTeNbHBIE TEXHOJOTHH, HCIHOJIb3yeMble B  ayIUTOPHBIX
3aHATUAX: TPH PEATHM3ALNU PA3JIMYHBIX BHJOB Y4eOHOH palOoThl (JIEKIUH M MPaKTUYECKUX
3aHATHUN) UCHIOJB3YIOTCS CIEAYIolIe 00pa3oBaTeNbHble TEXHOJIOTUU: TUCKYCCHH, MPE3CHTAIUH,
KoH(pepeHIIMU. B couyeTanwm ¢ BHEAYTUTOPHOW pPAaOOTOH OHU CO3/AIOT JOIMOJHUTEIHHBIE
ycioBusi (OPMUPOBAHUSA U PaA3BUTHUS TPeOyeMbIX KOMIIETEHUUH OO0YYaromIMXCs, MOCKOJbKY
NO3BOJISIIOT  O0OECTEYUTh AKTUBHOE B3aUMOJCWCTBHE BCEX YYAaCTHHKOB. OTH  METOJbI
CIOCOOCTBYIOT JIMYHOCTHO-OPUEHTHUPOBAHHOMY MOAXOAY.

Bce mnepeuncnennsie Buabl U (opMbl y4eOHOM pabOTBI M TEKYIIEro KOHTPOJIS
HampaBlieHbl Ha (opmupoBaHHE Y O0OyYarOIIUXCA MNPOPECCHOHATBHBIX KOMIIETEHIIHH,
NOPEIYCMOTPEHHBIX MpHU IUIAHUPOBAHWU  PE3YNbTaTOB OOy4YeHHS 1O JUCHUIUIMHE U
COOTHECEHHBIX C IJIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUSI 00pPa30BaTEIbHOM MPOrPaMMBI.

JUid MHBAJIMJOB U JIULl C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0pPOBbSl YCTAHABIIMBAETCS
0COOBIi TOPSAOK OCBOCHUSA yKa3aHHOW JUCHUIUIMHBEL. B oOpa3oBarenbHOM Ipoliecce
UCTIONB3YIOTCSl  COIMAJIbHO-aKTHBHBIE W PEQIIEKCUBHBIE METOJIBI OOYYCHHS, TEXHOJOTHH
COLIMOKYJIBTYPHON peaOWINTAlUU C LEeNbI0 OKa3aHHs MOMOIIM B YCTaHOBJICHUU TOJTHOIEHHBIX
MEKJIMYHOCTHBIX ~ OTHOIICHMH C  JAPYTUMH  CTYJEHTaMH, CO3AaHUU  KOM(pOPTHOTO
MICUXOJIOTHYECKOT0 KJIMMara B CTYJIEHYECKOW rpymme. Bepllieo3HaueHHblE 00pa3oBaTEbHbBIE
TEXHOJIOTUHM JAIOT HamOosee >(PQeKTHBHBIE Pe3yIbTaThl OCBOSHUS IUCIHMIUIMHBI C MO3UIUN
aKTyallM3allud  COJEPXKAHUS TEMbl 3aHATUS, BBIPAOOTKM MPOJYKTHUBHOTO  MBINUICHHUS,
TEPMUHOJIOTHYECKOW TPAMOTHOCTH W KOMIIETEHTHOCTH O0Yy4aeMOro B acCIEKTE COLUAIBHO-
HAIPaBIEHHOM MO3ULIMK OyayIero 6akanaBpa, 1 MOTHBAIIMHM K HHUIIUATUBHOMY M TBOPYECKOMY
OCBOEHUIO y4eOHOro MaTepuara.

4. OueHo4YHbIe CpeAcTBA JJIsl TeKYIero KOHTPOJIsl yCIeBaeMOCTH M ITPOMEKYTOYHOM
aTTrecTanuu

OcBoeHMe TUCIUIUIMHBI MPEANONaraeT 1Be OCHOBHbIE (POPMBI KOHTpPOJIA — TEKyllas U
IIPOMEXKYTOUHAs aTTECTaLUs.

Texkymui KOHTPOJIb YCIEBAEMOCTH OCYLIECTBISETCS B TEUYECHHE CEMECTpa, B XOJe
IIOBCEHEBHOM yueOHON paboThl W MpearnonaraeT OBJIAJACHUE MaTepHajaMH  JIeKIHH,
JUTEpaTyphl, NMPOrpaMMbl, pabOTy CTYAEHTOB B XOJ€ MPOBEACHMS MPAKTHMUECKUX 3aHATUH, a
TaKXe CUCTEMaTHYECKOE BBIIOJIHEHHE TECTOBBIX padoT, pelIeHne MPakTUUECKUX 3a7ad M WHBIX
3alaHuil 111 CaMOCTOSTENbHOM paboThl CTYJAeHTOB. JlaHHBINA BHJI KOHTPOJS CTUMYJIHPYET Yy
CTYACHTOB CTpEMJIEHHE K CHCTEMaTH4YeCKOH CaMOCTOATENbHON paboTe M0 H3yYeHHUIO
nucuuriuHabl. OH TIpefHa3HayeH i OIEHKU CaMOCTOSATENbHOW paOOThl ciymiaTenaeil 1Mo
PELIECHUIO 3a/lay, BBIIOJHEHUIO MPAKTUYECKUX 3aJaHui, MOABEAECHHUS HUTOTOB TECTUPOBAHMS.
OneHuBaeTcsl Tak’ke aKTUBHOCTh M KaUECTBO PE3YJbTAaTOB MPAKTUUYECKONW pabOTHI HA 3aHATHUSX,
y4acTHe B JUCKYCCHSIX, O0CYKIeHHsIX U T.1. HAuBUAYyalbHbIe U TPYIIIOBBIE CAMOCTOSATENIbHEIE,
ayJIUTOpHBIE, KOHTPOJIbHBIE pabOTBl MO BCEM TeMaM JUCLUUIUIMHBI  OpPraHU30BaHbI
e1nHO00pa3HbIM 00pa3oM. [IJiss KOHTpPOJIE OCBOCHHUS COJAEPKAHHs JAUCHUILTUHBI UCHOIb3YIOTCS
olleHOYHble cpeacTBa. OHM HampaBlIeHbl Ha ONpEJeNIeHue CTeNeHH CHOpPMHUPOBAHHOCTU
KOMIIETECHIIUM.

[IpomexxyTouHast arrecTtanysl CTYIEHTOB OCYIIECTBISETCS B paMKax 3aBEpILICHHS
U3Y4YEeHUs TUCLUIUIMHBI U M03BOJIAET ONpPENCIIUTh Ka4YeCTBO YCBOEHU M3y4YEHHOIO0 MaTepuala,
npeJoiaraeT KOHTPOJIb U YIpaBJIEHUE MPOLIECCOM MPUOOPETEeHHUs CTyIeHTaMH HEO0OXOIUMBIX
3HaHMM, yMeHus M HaBblkoB, onpenensseMbix o PI'OC BO 1o coOOTBETCTBYHOIIEMY
HAIpPAaBJIEHUIO MTOJITOTOBKY B KAYECTBE PE3YJIHTaTOB OCBOEHUS Y4EOHOM NUCIUTUIMHEI.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBBS BEIOUPAIOTCS C YUETOM MX MHAMBHUIYAIbHBIX ICUXO(U3NYECKUX OCOOEHHOCTEH.

— NpU HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
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3JI0POBbsI NIPEIOCTABIISIETCS IOTIOHUTEIbHOE BPEMsI [Tl TOATOTOBKH OTBETA HA HK3aMEHE;

— IIPU NPOBEJIECHUH IPOLEAYPHI OLIECHUBAHUS PE3YIbTATOB O0YyUCHHsI MHBAJIUIOB U JIUIL C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3/I0POBbSI MPETYCMATPUBAETCS MCIIOJIb30BaHNE TEXHUYECKHX
CPEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAUBUIYAIBHBIMA OCOOEHHOCTSMU;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB IPOLESYpa OLEHUBAHUS PE3yJIbTAaTOB OOydYeHMsI IO JUCLUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUS PE3yJbTAaTOB OOY4YEHMs MHBAJIUIOB U JIUI| C OrPaHUYEHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeayCcMaTpUBaeT IPel0CTaBICHUE
uHpopmauuu B (opMax, aZANTUPOBAHHBIX K OIPAaHMUYCHMSM HX 370pOBbS U BOCIPUATUSA
uHpOpMaLUu:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIyist naL ¢ HapyIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO anapaTra:

— B mieyaTHoOU hopme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

4.1 OneHo4HbIe CPeaCTBA JJIsl TEKYIIEro KOHTPOJIS YCIeBaAeMOCTH

4.1.1. Boipocbl KOHTPOJILHOIO ONpPOCa B PaMKaxX 3aHATHH JIEKIHOHHOIO H
CeMHHAPCKOIo THIA

Koumponvnsie sonpocwt no memam: Beedenue 6 oucyuniuny, OcHoHble c8e0eHUsl O HelUPOHHbIX
cemsx, Hetiponnvie cemu 6 nakeme ST: Neural Networks, Hetiponnvie cemu ¢ Matlab

IIpeumyiiecTBa HEMPOHHBIX CETEH.

BBenenue B HEHPOHHBIE CETH.

Oranbl pa3BUTHS HEHPOHHBIX CETEH.

[MTapannenu u3 Ouonorun. Mi3BecTHbIE TUIIBI CETEH.

ba3oBas nckyccTBeHHass MOJIENb.

Omnpenenenne NCKyCCTBEHHOTO HEMPOHa.

OYHKINY aKTUBAIUH.

[TpuMeHeHNnEe HEMPOHHBIX ceTei: pacro3HaBaHHe 00pa30B, IPOTHO3UPOBAHUE.
[TpuMmeHeHre HEMPOHHBIX ceTel: KilacTepu3alus, KiaccupuKanus.
0. IlpumeHeHre HEUPOHHBIX CETeH: anmpPOKCUMALUs, YIPaBJICHUE.
11. Teopema KonmoropoBa-ApHobaa.

12. Pabota XexT-Hunbcena.

13. MaTtemaTrueckoe onucanue padoThl HEUPOHHOM CETH.

14. C6op naHHBIX 1J11 HEWPOHHOU CETH.

15. OT6op nepeMeHHBIX U MOHMKEHUE PA3MEPHOCTH.

16. Drans! pemieHus 3aaad.

17. Knaccudukarnus 3amay.

18. AnnaparHas peanu3anus HEMPOHHBIX CeTeil.

19. IlporpaMMbI MOJIETMPOBAHMST UICKYCCTBEHHBIX HEMPOHHBIX CETEH.
20. O0yueHue MHOTOCTIOMHOTO TIepCENnTPOHA.

21. AnropuT™M 00paTHOTO PacIPOCTPAHEHUS.

22. IlepeoOyuenue u 06061menne. OTOOp TaHHBIX.

BOoo~NoOR~WDNE
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23. Kak oOy4aeTcsi MHOTOCTIOMHBIN MTEPCENTPOH.

24. PannanbHas 6a3ucHas QyHkius. OCHOBHBIC PUHIIUIIHIL.

25. BepositHocTHas HeliponHas ceTb. PNN-ceTH.

26. O600meHHO-perpeccuonnas HeiiponHas ceTb (GRNN).

27. JIuneiiHast CeTh.

28. Helipo-reHeTH4yecKuii airOPUTM OTOOPA BXOJHBIX JaHHbIX.

29. Ynpasisiemoe 1 HeynpasisieMoe 00ydeHue - 00y4eHHe ¢ yuuTeseM u 0es3.

30. 3amaun kmaccudukanuu.

31. Cets Koxonena. Tomonoruueckas kapra.

32. Pemienue 3aa4 KiacCU(pUKALUU PA3IMYHBIMU TUIIAMUA HEHPOHHBIX CETEH.

33. Tabnuia CTaTUCTHK KJIACCH(PHUKAIHH.

34. Iloporu npuHATHS U OTBEP>KEHUS PELICHUI.

35. Pemenue 3amay perpeccun B makere ST: Neural Networks.

36. 3agaun aHann3a BpeMeHHBIX psaaoB. [IporHo3upoBanue Oyaymux 3Ha4YeHUM BPEMEHHBIX
PsIOB.

37. Ilporuno3zupoBanue BpeMeHHBIX psioB B makere ST: Neural Networks.

38. I'padmueckuii mnTepdeiic monp3oBarens st Neural Networks Toolbox B cucreme
Matlab.

39. IIpocToii HelipoH. DyHKIMS aKTUBAIHH.

40. HelipoH ¢ BEKTOPHBIM BXOJIOM.

41. ApxutexTypa HEUPOHHBIX CeTeil.

42. Co3nanue, MHUIMAIM3ALNS U MOJICTHPOBAHUE CETH.

43. Tlponienyphl amantanuu u 00y4eHus. MeTo el 00ydeHus. AJTOPUTMBI O0YICHHUS.

44. TlepcenTpoHbl, JIUHEWHBIE, pauaibHbIe Oa3UCHBIE CETH.

45. CetH K1acTepu3aluy U Kilaccu(puKaluu

46. Camoopranusytoniecst Heliponnsle cetu. LVQ-cetu.

47. Cetn Dnmana. Cern Xomdunaa.

48. Annpokcumarus 1 QuiIbTpanusi curHanoB. CUCTEMBI yIIPaBICHHUS.

49. BeruucnurensHas MOJIC)Ib HSHPOHHOH CETH.

50. ®opmupoBanue mMozeneil HelipoHHbIX ceTell. [Ipumenenue cucremsl Simulink.

Hepeqeﬁb KOMI’lemeHI/;uﬁ, npoeepsiemvlx OyeHO4YHbIM cpedcmeom:

I1K-2 3naem OCHOBHBIE MOHATHS HEUPOCETEBBIX MOJENel; MPOBOAUTH IO HAYYHBIM
PYKOBOJCTBOM HCCJIEIOBaHHE HA OCHOBE HEHPOCETEBBIX MOJEJEH B KOHKPETHOW 0051acTH
npodecCHOHATBLHOMN 1eATENbHOCTH.

I1K-7 3naem coBpeMeHHbIE METO/IbI Pa3pabOTKU U pean3alui KOHKPETHBIX aIrOPUTMOB

HeﬁpOCGTeBLIX Mozesei Ha 0a3e SA3BIKOB porpaMMHUpOBaHud U MMaKCTOB NPHUKITAHBIX IIPOTrpaMM
MOACIINPOBAHUA

Kpurepun onenku:

«HEYIOBJIETBOPUTEIILHO» — €CIU CTYACHT HE 3HAaeT 3HAYUTEIBHOM YacTH Marepuaia
U3y4aeMOil TeMbI, JOMYCKaeT CYIIECTBEHHbIE OMIMOKH, C OOJNBIIUMU 3aTPyIHEHUSIMU OTBEYAET
110 3aJaHHOMY BOIIPOCY TEMBI;

«yIOBJIETBOPUTEIILHO» — CTYIEHT JIEMOHCTPUPYET (PparMeHTapHbIE MPEICTaBICHUS O
COJICpKAaHUU U3Y4aeMOU TEMBI, YCBOWJI TOJIbKO OCHOBHOM MaTEepHall, HO HE 3HAET OTIEIbHBIX
neTanei, JOoIycKaeT HETOYHOCTH, HEAOCTaTOYHO TMpaBWIIbHbIE (OPMYTUPOBKH, HapyLIaeT
IIOCJIETIOBATEIBbHOCTh B U3JI0KEHUH MPOIPaMMHOI0 MaTepraa;

«XOpPOIIO» — CTYIEHT JEMOHCTPUPYET OOIIMe 3HaHUS 10 TeME CEMHUHApa, TBEPAO 3HAET
MaTepuan Mo TeMe, I'PaMOTHO M IO CYHIECTBY H3JIaraeT €ro, He IOIYCKAeT CYHIECTBCHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC, MOXKET IIPABUIIBHO IIPUMEHATH TEOPETUYECKUE IT0JI0KEHHUS;

«OTJINYHO» — CTYIEHT JIEMOHCTPUPYET IIyOOKHEe U MpPOYHbIE CHCTEMHbIE 3HAHHS I10

ctp. 11 u3 28



U3y4aeMo#l TeMe, UCUEPITBIBAOIIIE, MTOCIIE0BATEIFHO, TPAMOTHO U JIOTHYECKH CTPOWHO M3J1aracT
OTBET, HE 3aTPyIHICTCS C OTBETOM IIPU BUIOU3MEHEHHH BOIPOCA, YMEET CaMOCTOSTEIHHO
00001aTh ¥ M3JIaraTh MaTepHall, He JOIMYyCKasl OMHUOOK.

4.1.2. KoHTpOJIbHbIE Pa00THI 10 Y4eOHOI JUCHHIIIHHE
1 Ilpe/nocm npoyeccuposanue. Mrococnotinwiii nepcenmpor (MLP)

3amanue 1. Co3nmath HelpoHHyO ceTh s pemeHus 3amaun XOR B makere ST: Neural
Networks.

3aganue 2. Co3naTh HEHPOHHYIO ceTh U anmpokcumauuu GyHkimun B makere ST: Neural
Networks.

3amanue 3. Co3xarh HEHPOHHYIO ceTh A anmpokcumarnuu Gyaknuu B makere ST: Neural
Networks.

3anmanue 4. Co3maTh HEHPOHHYIO CETh JUIS pelIeHHs 3a1aun kKiaccudukanuu 1setoB Vpuca B
nakere ST: Neural Networks.

3amanue 5. Co3xarh HEHPOHHYIO ceTh s ammpokcumaruu Gyaknuu B makere ST: Neural
Networks.

3amanue 6. Co3agarh HEHPOHHYIO ceTh s ammpokcumarnuu Gyaknuu B makere ST: Neural
Networks.

3ananue 7. Co31aTh HEMPOHHYIO CETh JJIs PELICHUs 3a1auu perpeccuu 1seros Mpuca B makere
ST: Neural Networks.

3amanue 8. Co3xarh HEHPOHHYIO ceTh M ammpokcumarnuu Gyaknuu B makere ST: Neural
Networks.

2 Paouanvnas 6asucnaa ¢ynxkyua. Bepoamumocmuas Hetipounas cemv. OQbobwenHo-
pezpeccuonnas HeupouHas cemo. Jluneunas cems.

3amaunue 1.

CozniaTh HEHPOHHYIO CETh paJAuaIbHOW O0a3MCHOM (YHKUMM [ PELIeHHUs 3aJaud Perpeccuu
uBetoB Mpuca B makete ST: Neural Networks.

3agadue 2.

CoznaTh BEpOSTHOCTHYIO HEHPOHHYIO CETh sl pelieHus 3a7aun kinaccudukanuu nuseroB Mpuca
B makere ST: Neural Networks.

3amaunue 3.

Coznatrh 00001IEHHO-PETPECCUOHHYIO HEHPOHHYIO CETh JJI PEIICHUs 3a/1a4l PErpPeCcCUr IIBETOB
Hpuca B nmakere ST: Neural Networks.

3amanue 4.

CO3,£[8.TB J'IHHCfIHYIO HCﬁpOHHyIO CCTh IJIA pCI_HeHI/ISI 3a1a4yu perpeccpm IIBCTOB I/IpI/Ica B IIAKCTEC
ST: Neural Networks.

3agaunue 5.

CozniaTh HEMPOHHYIO CeTh pajuaIbHONW 0a3MCHOM (YHKIMM JUIsl anmpoKCUMAlU QYHKIUH B
nakete ST: Neural Networks. CpaBHUTB pe3ysbTaT ¢ MHOTOCJIOMHBIM MEPCENTPOHOM.

3aganue 6.

Co3nath HEHPOHHYIO CEeTh paguaNbHON 0a3MCHOM (PYHKIMM JUIS ampoKCMMalUuu QYyHKIUU B
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nakete ST: Neural Networks. CpaBHUTB pe3ynbTaT ¢ MHOTOCIIOMHBIM MIEPCENTPOHOM.
3amanue 7.

Co3nath HEHPOHHYIO CETh pagUaTbHON 0a3MCHOM (PYHKIMH U anmpoKCUManud QyHKIUHA B
nakete ST: Neural Networks. CpaBHHTH pe3y/IbTaT C MHOTOCJIIOWHBIM TIEPCENITPOHOM.

3 Cemwv Koxonena
3aoanue 1.

Coszoamyo Hetiponuyto cemv Koxonena ons pewenus 3adauu xnacmepuzayuu yeemos HMpuca &
naxeme ST: Neural Networks. [locmpoums mononocuuecxyio kapmy.

3aoanue 2.

Cozoamv Heviponunyro cemv Koxonena Onsi pewienus 3adauu Kiacmepuzayuu CMpoUmenbHuix
npeonpusmuti  Kpacnooapckoeo «kpas 6 naxeme ST: Neural Networks. Ilocmpoums
MONON0SUHECKYIO KaAPMY.

3adanue 3.

Coz0amv  HetiponHytlo  cemv  Koxomema  Ona  pewenus  3a0ayu  Kiacmepusayuu
cenvckoxosanicmeennvlx npeonpusmuii Kpacnooapcrkozeo kpas 6 naxkeme ST: Neural Networks.
Tlocmpoums mononoeuueckyto Kapmy.

3adanue 4.

Cozoame  Hetiponnyio cemv Koxonena Ons pewenus 3adavu Kiacmepusayuu mopeoeo-
3axynoyHwvix npeonpusmuii Kpacnooapcroeo kpas 6 nakeme ST: Neural Networks. Ilocmpoumuo
MONON02UHECKYI0 KApmy.

3adanue 5.

Cozoamv  HelipouHyto cemv Koxomena 011 pewenus 3adayu Kiacmepuzayuu peuoHos
Kpacnooapcrozeo kpas 6 nakeme ST: Neural Networks. [locmpoums mononocuueckyto Kapmy.

3adanue 6.

Cozdams Hetipounyto cemv Koxowmena 0nsi pewenus 3a0ayu Kiacmepuzayuu @GUHAHCO8020
cocmosanus pecuonos P® 6 nakeme ST: Neural Networks. Ilocmpoums mononozuyeckyio kapmy.

3adanue 7.

Cozoamyv Helipounyto cemv Koxomena 011 pewienus 3adayu Kiacmepuzayuu COYUAIbHO2O0
cocmosnus pecuonos P® ¢ naxkeme ST: Neural Networks. [locmpoums mononocuueckyro kapmy.

3adanue §.

Cozoamv Hetiponnyio cemv Koxonena 0na pewienus 3a0auu K1acmepusayuu IKOHOMUYLECKO20
pazeumus pecuonos P® ¢ nakeme ST: Neural Networks. [locmpoums mononocuueckyro kapmy.

4 Pewenue 3a0au knaccugpurxayuu 6 nakeme ST: Neural Networks

3aoanue 1.

Pewums 3a0auy xknaccugpurxayuu yeemos Upuca 6 nakeme ST. Neural Networks. C nomowwio
UHMENIEKMYANbHO20 NOMOWHUKA OAHHBIX U CAMOCMOAMENbHO, UCNONb3VA PA3IUYHbIe MUNbl
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Hetiponnvix cemeti. Cpasnumo pezynomam. Pabomy npeocmasumv 6 mpex uoax: neuamHom
(pehepam), myarbmumeoutinom (npezeHmayusy) u nPOSPAMMHOM (CO30aHHble HEUPOHHblE CemU 8
naxeme ST: Neural Networks). [locieonue 0sa 3anucame Ha 271eKMPOHHBIL HOCUMETb.

3aoanue 2.

Pewums 3a0auy xnaccuguxkayuu cmpoumenvuvix npeonpusmuii Kpacnooapckozo kpas 6
nakeme ST: Neural Networks. C nomowpio UHMENIEKMYAIbHO2O0 NOMOWHUKA OAHHLIX U
CAMOCMOAMENbHO, UCNONL3YS pa3iudnble munvl HeupoHuvlx cemeti. Cpaguumv pe3yavbmamn.
Pabomy npeocmasume 6 mpex 6udax: neyamHom (pegepam), MYILMUMEOUIHOM
(npezenmayust) u npocpammuom (cozoannvle Heliporunvie cemu 6 naxkeme ST: Neural Networks).
Ilocneonue 0sa 3anucams Ha I1eKMPOHHBIL HOCUMED.

3adanue 3.

Pewums 3a0auy knaccugpuxayuu cenvckoxossicmeennolx npeonpusmuil 6 nakeme ST: Neural
Networks. C nomowpto UHMENLIEKMYAILHO2O NOMOWHUKA OAHHbIX U CAMOCMOSMENbHO,
UCNONL3YA pasiudHble munsl HelpouHvlx cemetl. Cpasnums pe3ynomam. Pabomy npedcmasums
6 mpex suoax: neyammom (pegepam), MYIbMUMEOUNIHOM (Npe3eHmayus) u NnpoSPamMMHOM
(coz0annvle nelponHvie cemu 6 nakeme ST: Neural Networks). I[locnednue osa 3anucamv Ha
9NEeKMPOHHBLIL HOCUMETD.

3aoanue 4.

Pewums 3a0auy knaccuguxayuu mopeoso-zaxynounvix npeonpusimuil Kpacnooapcroeo kpas 6
nakeme ST: Neural Networks. C nomowpto uHmMENIEKMYAIbHO20 HOMOWHUKA OAHHLIX U
CAMOCMOAMENbHO, UCNONL3YS paziudnble munsl HelpoHuwvix cemeti. CpagHums pe3ynvbmamn.
Pabomy npeocmasumo @ mpex eudax: neuamHom (pepepam), MYTLMUMEOUIHOM
(npezenmayusi) u NPocpamMmHom (cozoanHvle HelpouHvle cemu 6 nakeme ST: Neural Networks).
Tlocneonue 0sa 3anucams Ha 1EKMPOHHBIU HOCUMET.

3adanue 5.

Pewums 3a0auy xnaccugpuxayuu gunancosozo cocmosnusa pecuonos Kpacnooapckoeo xkpas 6
nakeme ST: Neural Networks. C nomowpio uHmenleKmyaibHo20 NOMOWHUKA OAHHLIX U
CamMoOCmosAmMenbHoO, UCNONb3YA PA3IUyHble munvl HeupoHuvlx cemel. CpasHums pe3yibmamn.
Pabomy npedocmasume @ mpex eudax: nedamHom (pegepam), MyITLMUMEOUUHOM
(npesenmayus) u NPOSPAMMHOM (co30aHHble HelipoHHble cemu 6 nakeme ST: Neural Networks).
Tlocneonue 0sa 3anucamv Ha S1EKMPOHHBLI HOCUMED.

3adanue 6.

Pewums 3a0auy xraccugukayuu coyuanbHozo cocmosinus pecuornos Kpacrnooapckozo xkpas 6
nakeme ST: Neural Networks. C nomowpto uHmMeNIeKmMyaibHo20 NOMOWHUKA OAHHLIX U
CAMOCMOSAMENbHO, UCNONb3YSL PA3IUYHbIE Munvl HeupoHuwvlx cemei. CpasHums pe3yibman.
Pabomy npeocmasume 6 mpex 6udax: neyamHom (pegepam), MYILMUMEOUIHOM
(npezenmayusi) u NPocpammHom (cozoanHvle Helpounvle cemu 6 nakeme ST: Neural Networks).
Tlocneonue 0sa 3anucamov Ha INEKMPOHHBIL HOCUMETD.

5 GUI unmepdpeiic ona 11111 NNT
3adanue 1.

Cozdams Hetipounyro cemv 0asi pewenus 3aoauu XOR 6 naxeme Neural Network Toolbox
cucmemwvt Matlab. Cpasnumo pesynomam ¢ naxkemom ST: Neural Networks.

3adanue 2.
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Cozoamu Hetiponnyio cems 018 annpoxkcumayuu hyukyuu 8 nakeme ST: Neural Networks.
3adanue 3.
Co3z0amb Heliponuyto cemw 05 annpoxcumayuu ynxyuu 6 nakeme ST: Neural Networks.
3aoanue 4.

Co3z0amb HelipoHHyI0 cemb 01 peuwleHus 3a0aydu Kiaccugurxayuu yeemos Hpuca ¢ nakeme ST:
Neural Networks.

3aoanue 5.
Co3z0ams Hetipounyto cemsv 01 annpoxcumayuu yukyuu 6 naxkeme ST: Neural Networks.
3aoanue 6.
Coz0dams Hetipounyto cemsv 015 annpoxcumayuu yukyuu 6 naxeme ST: Neural Networks.
3aoanue 8.

Co30amb HeliponHyo cemb 014 pewieHus 3a0aqu peepeccuu yeemos HUpuca 6 nakeme ST: Neural
Networks.

3adanue 7.

Co3z0ams Hetipounyto cemsv 011 annpoxcumayuu yukyuu 6 naxkeme ST: Neural Networks.

6 IIpoyecc neuemxoeo modenuposanusi 6 cpede Matlab

Ilpoexm Ne 1.

Co30amb HeuemKy0 MOOelb YNpasieHus cmecumenem 600vl npu npunamuu oywa 6 Fuzzy Logic
Toolbox cucmemvt Matlab c ucnonvzosanuem cpedcme epaguuecko2o unmepgetica.

IIpoexm Ne 2.

Coz0amb HeuemKy0 MOOeNb YNPasieHuss KOHOUYUOHepoM 8030yxa 6 nomewenuu 8 Fuzzy Logic
Toolbox cucmemor Matlab c ucnonvsoeanuem cpedcma epaguueckozo unmepgetica.

IIpoexm Ne 3.

Coz0amb Heuemxylo Mooelb ynpasieHus KowmelHepHvlM Kpanom 6 Fuzzy Logic Toolbox
cucmemul Matlab ¢ ucnonvzosanuem cpeocms epaguueckoco unmepeiica.

IIpoexm Ne 4.

Coz0amb Heuemkylo MoOeilb YnpasieHus KoumelHepuvim kpanom 6 Fuzzy Logic Toolbox
cucmemwvl Matlab 6 komanonom pesxcume.

IIpoexm Ne 5.

Coz0amb Heuemky0 MoOenb ynpagieHus KOHOUYUOHepOM 8030yxa 6 nomeuwjenuu 6 Fuzzy Logic
Toolbox cucmemovr Matlab 6 komanonom pesicume.

Ilpoexm Ne 6.

Coz0amb HeuemKylo MoOelb YApasieHus. cmecumenem 00l npu npunsmuu oywa ¢ Fuzzy Logic
Toolbox cucmemsvr Matlab ¢ ucnonvzoganuem cpeocme epaghuveckoco umnmepdghetica 8
KOMAHOHOM pedicume.

Ilpoexm Ne 7.

Cozoamu Heuemkyro Mooeb OYEHKU ¢MHCZHC06012 cocmosimellbHocmu - KIUeHmoe  npu
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npedocmagnenuu 6ankosckux kpeoumos 6 Fuzzy Logic Toolbox cucmemvr Matlab ¢
UCRONIL308AHUEM CPEOCME 2paduyecko2o unmepgelica.

Ilpoexm Ne 8.

Coz0amv  Hewemkyr) MOOelb OYEHKU (QUHAHCOBOU COCMOSMENbHOCMU — KIUEHMO8 Npu
npedocmasienuu bankosckux kpeoumos 6 Fuzzy Logic Toolbox cucmemor Matlab 6 komanonom
peoicume.

Hepeqeﬂb Komnemeyuuﬁ, npoeepsemvlx OyeHO4YHblM cpedcmeww:

IIK-2 3naem oCHOBHBIC TOHATHS HEHPOCETEBBIX MOJIEICH; MPOBOIUTH O] HAyYHBIM
PYKOBOJICTBOM HCCIIEIOBaHHE HAa OCHOBE HEHPOCETEBBIX MOJENeH B KOHKPETHOH 00sacTH
poQeCCHOHAIBHON JCSATEIHHOCTH.

[1K-7 3naem coBpeMeHHbIE METOIbI Pa3paObOTKU U pPeATN3alui KOHKPETHBIX alrTOPUTMOB
HEeHpoceTeBbIX MO/IesIel Ha 06a3e S36IKOB MPOTrPAMMHUPOBAHMS U TAKETOB MPUKJIAJIHBIX IPOTPaMM
MOJICTTUPOBAHUS

Kpumepuu oyenusanus KonmpoabHbix pabom:

«HEYJOBIIETBOPUTENbHO» — 1-5 6Oania — WCHOBITBIBAET TPYIHOCTH TNPUMEHEHUS
TEOPETHYECKUX 3HAHWH K PELICHUIO NPAKTHYECKUX 3a/ad; JOMYCKaeT IPHUHIMIHAIbHBIC
OIIMOKH B BBITIOJIHEHUH 33 JaHHIA;

«yIOBIETBOPUTENBbHO» — 6-10 6an106 — MPUMEHSIET TEOPETUUECKUE 3HAHUS K PELICHUIO
3aJaHiii B KOHTPOJIBHOM 3a/1a4e; CIPABIICTCS C BBHIMOJHEHUEM THITOBBIX NMPAKTHUECKUX 3a/1ad
10 U3BECTHBIM AJITOPUTMAaM, PaBUIaM, METOIAM;

«xopomro» — 10-25 6annoe — npaBUIBHO MPUMEHSET TEOPETHUECKUE 3HAHUS K PEIICHHUIO
3aJaHUil B KOHTPOJBHOW 3a/iaue; BBIOJIHSACT THIIOBBIC NPAKTHYECKUE 3aJaHUs Ha OCHOBE
QJICKBaTHBIX METOJIOB, CHOCOOOB, MPHUEMOB, pEUIACT 3aJaHUsl TIOBBIIICHHON CIOXHOCTH,
JIONYCKaeT HE3HAYUTEIIbHBIC OTKIIOHCHHUS;

«otmuaHo» — 16-20 6anr0é — TBOpUECKHM NPUMEHSET 3HAHUS TEOPUU K PEIICHHIO
3aJaHUil B KOHTPOJBHOW 3ajaye, HAXOMUT OINTHMAIbHBIC PEIICHUS JUIS BBIIOJTHEHHS
NPaKTUYECKOTO 3a/laHusl; CBOOOIHO BBIMOJHSET THIOBBIC MPAKTUYECKHE 3aaHUs HA OCHOBE
a/IeKBaTHBIX METOJI0B, CITIOCOOOB, MPUEMOB; PEIIAET 3aaHUs OBBIIIEHHON CIOKHOCTH, HAXOAUT
HECTaHAAPTHBIE PEIICHHSI B TPOOJIEMHBIX CUTYAIIHSX.

4.1.6. BoinosiHeHHe JIaGOPATOPHBIX PadoT MO BCeM TeMaM
VYka3zaHus K BBIIOJHEHUIO J1a00paTOPHBIX pabOT MPEICTaBIECHO B IPUIOKEHUH.
Ilepeuens komnemenyuii (vacmu KoMnemeHyuu), NPOGePseMuiX OYEeHOUHLIM CPEOCMBOM.

I1K-2 3naem OCHOBHBIE MOHATHA HEUPOCETEBBIX MOJENei; NMPOBOAUTH IO HAYYHBIM
PYKOBOJCTBOM HCCJIEIOBaHHE HA OCHOBE HEHPOCETEBBIX MOJENEH B KOHKPETHOW 00J1acTH
PO EeCCHOHAILHON JESTEIHHOCTH.

I1K-7 3naem coBpeMeHHbIE METO/IbI Pa3pabOTKU U pean3alui KOHKPETHBIX aIrTOPUTMOB
HEeHpOoCceTeBBIX MOJIeNiel Ha 0a3e S3bIKOB MPOrPaMMUPOBAHUS U NTAKETOB MPUKIAIHBIX TPOrpaMM
MOJIETTMPOBAHUS

Onenka
No Kputepuu orniennBanus 1ab0paTopHOil paboThHI 3auer /
/11 He3aueT

I[aHO KpaTKOC OIMMMCAHUC 00BeKTa HCCICAOBaHUA

[IpoBe/ieH aHaIN3 CTPATErMYeCKUX MOKa3aTelieil 00beKTa HCCIIeTOBAHUS

[TocTpoeHa u 00yueHa HeMpOHHAs CETh

HpOBC,Z[CHO TCCTUPOBAHNUC HeﬁPOHHOﬁ CCTH HAa HOBBIX JAHHBIX

[Toctpoensl rpaduku, NpuBeeHa CTPYKTYpa

oA IWINE

Co3aH oT4eT 0 MpojieIaHHOoM padoTe

Kaxxnas naboparopHas paGoTa cuuTaeTcsi BHIOJIHEHHON — «3aYTeHa», €CIU BBIITOJIHEHBI
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3/4 npenoKEeHHBIX ITYHKTOB.

4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEACHUs MPOMEKYTOUYHOM aTTecTalluu
Bomnpocsl 1J11 TOATOTOBKH K 3a4eTy

[IpumepHBIii IepeueHb BOMPOCOB Ha 3a4eT M0 AUCLHUIUINHE
(TMK-2, T1K-7)

BBenenue B HelipoHHbIe ceTh. [IpenmyiiiecTBa HEHPOCETEBBIX TEXHOJIOTHM.
Oranel pa3BUTUS HEHPOHHBIX CETEH.
[Tapannenu u3 6uonorun. 3BectHole Tumsl ceteld. Tomonorus.
ba3oBast MareMaTnueckasi HCKyCCTBEHHAs MOJIEIb.
Omnpenenenne UCKYCCTBEHHOT'O HEHPOHa.
OYHKIIUY aKTUBALIUH.
IIpuMeHeHne HEMPOHHBIX ceTeil: pacro3HaBaHUE 00Pa30B, IPOrHO3UPOBAHUE.
[TpumMeHeHre HEMPOHHBIX CETel: KiIacTepu3alysl, Kjaaccuukarus.
[IpuMeHeHre HEMPOHHBIX CETeil: alpoKCcUMalus, ypaBjieHue.
. Teopema KonmoropoBa-ApHodba.
. Pabora Xext-Hunscena.
. MaremaTnueckoe onvcanue paboTbl HEHPOHHOM CETH.
. CO0op maHHBIX 111 HEUPOHHOM CETH.
. OTOOp NEpPEMEHHBIX U MOHIKEHHE Pa3MEPHOCTH.
. DTansbl peuieHus 3ajau.
. Kinaccudukanus 3anay.
. AnimapaTHas peajau3alus HeHpOHHBIX ceTel.
. IIporpaMmMbl MOAEIMPOBAHNS HCKYCCTBEHHBIX HEHPOHHBIX CETEH.
. O0y4yeHrne MHOTOCJIOMHOTr0 MepPCenTPOHa.
. AIropuT™M 00paTHOrO pacnpoCTpaHEHHUS.
. [TepeoGyuenue u 0606menne. OT00p AaHHBIX.
. Kak o0yuaeTrcss MHOTOCTIOMHBIN MEpCenTpoH.
. PanuanbHas 6a3ucHas ¢pyHkuus. OCHOBHbIE IPUHIIMIIBL.
. BeposatHOocTHasA HelipoHHas cetb. PNN-ceTn.
. O600meHHO-perpeccnonHas Heliponnas cetb (GRNN).
. JInneliHas ceTsb.
. Helipo-renernueckuit anroputM oT60pa BXOJHBIX JAHHBIX.
. YIpaBisieMoe 1 HeynpaBiisieMoe 00ydeHue - 00yueHue ¢ yuuTesiaem u 0es.
. 3a1aun KiIaccupUKaIum.
. Cetp Koxonena. Tonosmornueckas kapTa.
. Pemmenne 3aia4 kinaccudukanuy pa3aMuHbIMU TUIIAMH HEHPOHHBIX CeTeH.
. Tabnuua cTaTUCTUK Ki1acCU(UKALINU.
. [loporu npuHATHA U OTBEPKEHUS PELICHUM.
. Pemenue 3amau perpeccuu B makere ST: Neural Networks.
.3aaun aHaIM3a BpeMEHHBIX pAa0B. [IpornosupoBanue Oynymux 3HaYeHUH BPEMEHHBIX
PSIOB.
36. IIporno3upoBanue BpeMeHHbIX psiioB B makere ST: Neural Networks.
37.I'paduueckmit mHTEepdeiic momp3zoBarens mis Neural Networks Toolbox B cucreme
Matlab.
38. Ipocroii HelipoH. DYHKINS aKTHBAILINH.
39. HelipoH ¢ BEKTOPHBIM BXOJIOM.
40. ApxuTeKkTypa HEHPOHHBIX CETEH.
41. Co3nanue, MHUIMAIU3AKSA U MOAETHUPOBAHUE CETH.

CoNoO~WNE

WWWWWWNNMNPNDNMNMNNDNNDNNERPRPRPRPERPRPRPERPRRE
OO WOWNPFPOOOONOUIARWNPFPOOO~NOUITAARWNEO
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42. Tlpouenypsl anantauuu u o0yueHus. Metoabl 00yueHus. AIrOpUTMBI 00y4EHUSI.
43. TlepcenTpoHbl, TUHEHHBIC, paHaIbHBIC Oa3UCHBIE CETH.

44. Cetu KIacTepU3alMK U KIacCUPUKAITUU

45. Camoopranusylomyecs HelipoHHbie cetd. LVQ-ceTnu.

46. Cetu Dnmana. Cetn Xondwua.

47. Anmpokcumanus U GpuiabTpanus curuainoB. CUCTEMBbI yIIpaBICHHUS.

48. BeruncnuTellbHAs MOJICTTh HEHPOHHOW CETH.

49. dopmupoBanne Moeeil HelpoHHbIx ceteit. [Tpumenenne cucremsr Simulink.

MeToanyecKkue peKOMEHAAUMH K cAa4e 3a4eTa M KPUTepUH OLeHKHU 0TBeTa

[TpomerxyTouHas arTecTanus TPAIUIIMOHHO CIYXKaT OCHOBHBIM CPEJCTBOM 0OecreueHus
B yuyeOHOM Ipolecce «oOpaTHOH CBsA3M» MEXAYy IpenojaBareieM M oOydarommmcs,
HEOOXOAUMOMN ISl CTUMYJIMPOBAHHUS pabOThl O0YYAIOUINXCS U COBEPUICHCTBOBAHUS METOIUKU
IpenoiaBaHusl yueOHbIX AUCLUIUINH.

HtoroBoit (popmoil KOHTpOJISE CPOPMHUPOBAHHOCTH KOMITETCHLUH, OOYdYaIOUIMXCS TI0
mucuuiuinHe «HelipocereBble Monenn» sBisercs: 3adeT. CTyaeHThl 00s3aHbl cIaTh 3ayeT B
COOTBETCTBHUH C PACIHCAHNEM H Y4EOHBIM IUTAHOM.

3a4er Mo AUCUUILIMHE NpeciieyeT Lelb OLEeHUTh paboTy CTYAEHTA 3a Kypc, IOJIyuyeHHe
TEOPETUYECKUX 3HAHWH, MX MPOYHOCTh, PA3BUTHE TBOPUYECKOTO MBIIUICHHS, MPHUOOpETEHHE
HaBBIKOB CaMOCTOSATENbHON pabOThl, YMEHHE NPUMEHATH IOJIyYEHHbIC 3HAHUS Ul pEIICHUsS
NPaKTUYECKHUX 3374 U SIBISICTCS (POPMON KOHTPOJISI YCBOSHHSI CTYICHTOM Y4eOHOH MPOrpaMMbl
1O JUCLUIUINHE, BBIMOJIHEHUS IPAKTHUECKUX, KOHTPOJIbHBIX, peepaTUBHbBIX Pa0OT.

dopma npoBeIeHNs 3aUeTa: YCTHO.

Pe3ynprar cpaum 3auera Mo HPOCITYLHIAHHOMY KypCy JOJDKEH OLIEHHMBAThCS KAaK HMTOT
NEeSITEIbHOCTH CTYICHTAa B CEMECTpe, a MMEHHO — IO IOCEIIaeMOCTH JIEKIHH, pe3ylbTaTam
paboThl Ha JIEKLIMOHHBIX U MPAKTUYECKUX 3aHATUAX, IPOXOKICHUS TECTOBBIX 3a/laHUM, peLIeHUs
pacueTHO-TpaUYECKUX 3aJaHWi W 3a]a4, BBIMOJHEHHUS KOHTPOJIMPYEMOW CaMOCTOSATEIBHOM
paboTHI.

CryneHTtsl, mnpouienmme BCe BUABI HUCTIBITAHUH, NPEAYCMOTPEHHBIX OINEHOYHBIMH
CPEACTBaMHU MOJIOXKHUTEIBHO (T.€. MO KaKIOMY BHJY OLEHOYHBIX CPEJICTB ObUIM MOJTY4YEHbI
OLICHKH «YyJIOBJIETBOPUTEIBHO», W(WIM) «XOPOUIO», HW(WIH) «OTJIMYHO») BBICTABISAETCS
«3aUTEHO.

IIpu aTom nomyckaercss Ha o4HOU (popme oOyueHus nponyck He 6onee 20% 3aHATH, C
00s13aTeNIbHOM 0TPabOTKOMN MPOIMYIIEHHBIX CEMHUHAPOB.

CTyneHTsl, y KOTOPBIX KOJIMYECTBO MPOITYCKOB, MPEBBIIIAECT YCTAHOBICHHYIO HOPMY, HE
BBINOJIHUBIINE BCE BHJBI pabOT M HEYJIOBIETBOPUTEIbHO pabOTaBIIME B TEUEHHE CEMECTpa,
IPOXOJAT coOece0BaHUe C MpernoiaBaTeieM, B BUJEe YCTHOTO OTBETa Ha OJMH TEOPETUYECKUI
BOIIPOC U pEIIeHUs] OAHOTO pacueTHO-TpaduyecKoro 3agaHusl.

[IpemomaBaTento MpenoCTaBisieTCss MPaBO 3a/JaBaTh CTYJASHTaM JIOTIOJIHUTEILHBIC
BOIIPOCHI 110 BCell yueOHOH MporpaMMe TUCIUIIIHBI.

Pesynbrar caaum 3aueTa 3aHOCHTCS TIPENOJaBATEIEM B BEJIOMOCTh M 3aYETHYIO KHIKKY.

Kpurepun onenku 3agera.

OreHKa «3a4T€HO» BBICTABISIETCSl CTYJCHTY, €CIIH JaH IOJHBIA pa3BEPHYTHIA OTBET Ha
TEOPETUYECKHI BOIPOC, JIOTMYECKH NPAaBUIBHO W3JI0XKEHbI OTBEThl HA JIOMOJHUTENIbHbIE
BOTIPOCHI, TOKa3aJl yMEHHE CBOOOJHO BHINOJNHATH pacdyeTHO-TpadUuecKoe 3alaHue,
IPEIYCMOTPEHHOE JUCIUIUIMHON, CaMOCTOSTEIbHOCTh pELICHUs 3aJaHusl U MPUBOAUMBIX
CYXJICHUI; BCE pacyeThl CJeJaHbl MPaBUJIHHO; BBHIBOJBI BBHITEKAIOT W3 COJACPKAHUS 3aaHMs,
IpeUI0KEeHUs] 000CHOBAHBI, B M3JI0KEHHUH OTBETOB HET CYILIECTBEHHBIX HEIOCTATKOB.

B 10 ke Bpemsi B OTBETE MOTYT IPUCYTCTBOBATh HE3HAUNTENbHbBIE (PAKTHUYECKHE OMINOKU
B U3JI0)KEHUHU MaTepuaa.

O1eHKa «HE 3a4T€HOY» BBICTABIISICTCS TP HECOOTBETCTBUU OTBETA 33JIaHHOMY BOTIPOCY,
HAJIMYUU TPYOBbIX OMIMOOK, MCIIOJIb30BAaHUM NPU OTBETE HEHAUIEKAIIUX MCTOUYHUKOB; CTYACHT
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noKaszajl MpoOenbl B 3HAHHMSIX OCHOBHOIO Y4eOHOrO MaTepualla, 3HAUMTENbHBIE MPOOeNbl B
3HAHMUAX TEOPETUYECKUX KOMIIOHEHTOB NPOrPaMMBI; HEYMEHHE OPHUEHTHUPOBATHCS B OCHOBHBIX
HAYYHBIX TEOPHSX M KOHUEMIMAX, CBA3aHHBIX C OCBAaMBACMOHN JMCHUIUIMHON, HETOYHOE HX
omucanue, crnaboe  BIAJCHME  HAYYHOW  TEPMUHONOTHEH H  NMPOQecCHOHATBHBIM
UHCTPYMEHTAPHEM; JOIYCTHJI NMPUHLUUWIHAIbHBIE OMMOKA B BBIMOJIHEHHH IMPEIyCMOTPEHHOM
JTMCIUIUIMHON MPAaKTHYECKOTO 3aJaHus, W3J0KEHHE OTBETa Ha BOIPOCHI C CYIIECTBEHHBIMHU
JMHTBUCTUYECKUMHU U JIOTHYECKUMH OIINOKAMH.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
AJISl OCBOCHMS AU CHHMIIIUHBI

5.1 OcHoBHas TUTEpaTypa:

1. 3ak, KOpuii Anexcanmposud. IIpuHsATHE pemieHUN B YCIOBHUSIX HEYETKUX W Pa3MBITHIX
naHHbIX : Fuzzy-rexnonoruu / 3ak, FOpuii Anekcanaposud ; FO. A. 3ak. - Mocksa : URSS :
[Kamxkueiii qom "JIMBPOKOM"], 2013. - 349 c. : un. - bubnuorp.: c. 344-349. - ISBN
9785397034517.

2. KazakoBuesa, E.B. Heuetkue cuctembl (hHHaHCOBO-3KOHOMHYECKOTO aHAIN3a MPEANPUATUI
u pernonoB : moHorpadus / E.B. KazakoBueBa, A.B. Koanenko, M.X. YpTeHoB. - T.
Kpacnomap, W3anatenscko-nonurpaduyeckuii nentp KybOaHckoro rocynapcTBEHHOTO
yHuBepcuteta, 2013. - 266 ¢

3. PyrtkoBckas JI. HeiipoHHble ceTu, reHETHYECKHE aJITOPUTMBI U HEUYeTKHe cucTeMbl: [lep.c
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6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CceTH
«HHTEepHET», HEOOXOAMMBIX VISl OCBOCHUS AUCHUILIMHBI

1. URL: http://www.minfin.ru/ru/ — opunmansaeiii caiit Munucrepcrsa puxancos PD;

2. URL:https://elibrary.ru/defaultx.asp —  Hayunas  sjekTpoHHas  OuOJIIMOTEKA.
Kpynueimmit  poccuiickuii  MHQOPMaIIMOHHO-aHAIUTHYECKUI TOpTadl B 00JIaCTU HAyKH,
TEXHOJIOTHH, MEIULIMHBI U 00pa3oBaHUs, colepKammii pedepaTsl U MOTHBIE TEKCTHI Oojee 26
MJIH HAy4YHBIX CTaTed M IyOJMKaluMid, B TOM 4YHCIEC JJICKTPOHHBIE Bepcuu Oosiee 5600
POCCUICKUX HAyYHO-TEXHMUYECKUX >KYPHAJIOB, U3 KOTOphIX Ooinee 4800 >XypHaloB B OTKPHITOM
JOCTYTIE.

3. URL: http://ru.wikipedia.org — Bukumnenus, cBoboauas sumkoneaus— Wikipedia

4. URL.: http://www.statsoft.ru/home/textbook/modules/stneunet.ntml — Heiiponnsie
CeTH. DNEeKTPOHHBIN yueOHUK. StatSoft.

5. URL: http://alglib.sources.ru/dataanalysis/neuralnetworks.php — ALGLIB  User
Guide - Kiaccudukanus, perpeccus, Kiactepusanus, padoTa ¢ 1aHHbIMU - HelipoHHbIC ceTn

6. URL.: http://www.orc.ru/~stasson/neurox.html — Beeaenrie B Teopuio HEHPOHHBIX
cereii. PC Noon.

7. URL: http://alife.narod.ru/lectures/neural/Neu_ch05.htm — Jlekiuu mo Teopuu u
IIPUIJIOKEHUSM HUCKYCCTBEHHBIX HEUPOHHBIX CETEHN

8. URL.: http://matlab.exponenta.ru/fuzzylogic/book1/1 7.php — IIpoekrupoBanwue
cucrem ympasienus \ Fuzzy Logic Toolbox C./I.IlItoB6a "BBenenue B TEOPHUIO HEUYSTKHX
MHOECTB U HEUETKYIO JIOTHUKY"

9. URL: http://e.lanbook.com — DnekTpoHHO-OMOIHOTEUHAsT cucTema M3nareabcTBO
«JIanpy.

10. URL: http://e.lanbook.com/books/element.php?pll id=11843. — Pyrkosckas /I.
Heiliponnbie ceTH, reHeTHYECKHe aJIrOpuTMbl M HedeTkue cuctemsl: llep.c mombek. M./
Pynunckoro. 2-e m3manme / [I. PyrkoBckas, M. Ilununabckwmii, JI. PytkoBckmii. — M3n-Bo:
[Nopsiuast muaus-Tenekom, 2013. — 384 c.

7. MeToaudecKue YKazaHus 1J1s1 oﬁyqamumxcsl 10 OCBOCHHMIO JUCHMUITJIMHBbI

N3yuenue kypca «HelipocereBbie MOIEINY OCYIIECTBISAETCS B TECHOM B3aMMOJICHCTBHH
C JAPYTMMH MaTeMaTHYeCKMMH M TMPOTPAMMHUCTCKUMH AucuuranHamu. dopMa u crnocoObl
M3Yy4YEeHUsI MaTepuasa ONpeesioTcs ¢ yuyeToM crenuduku nydaeMoit Tembl. OTHaKO BO BCEX
CIIy4asix HE0OXOJMMO O0ECIEUYUTh COYETAaHHE M3YUCHHs] TEOPETUUYECKOr0 MaTepuasa, HayqdHOTO
TOJIKOBAHHU TOT'O MJIM MHOI'O IIOHATHS, 1aBaAac€MOI'O B y‘-IC6HI/IKaX n JICKIOUiIX, C CaMOCTOSITETbHOM
paboTOl CTYIEHTOB, BBIIOJIHEHWEM MPAKTHUYECKUX 3aJaHUil, MOATOTOBKOW COOOIIEHUN U
JTOKJIaJI0B.

Jlexyuonnoe 3auamue TPEACTaBIAET cO0OM cHCTeMaTHYecKoe, MOCIeA0BaTENbHOE,
MOHOJIOTHYECKOE H3JI0KEHHE IMPEeroiaBaTeleM-IeKTOpoM y4eOHOTro MaTepuana, Kak IpaBHIIo,
TEOPETUYECKOr0 XapakTepa. Takoe 3aHATHE TMPENCTaBIseT COOOM DIEMEHT TEXHOJIOTUU
MpEACTaBICHUS Y4eOHOro Marepuajga IIyTeM JIOTHYECKH CTPOWHOTO, CHCTEMaTHYECKH
MOCIIEAOBATEIHHOTO U SICHOTO U3JI0KEHHUS C UCTIOJIB30BAHUEM 00pa30BaTEIbHBIX TEXHOJIOTHH.

Henp nexuuu — oOpraHuzanus LeJNEeHANPaBICHHON I103HABATEIbHOW JEsITeNbHOCTH
00y4JaromMXcsl MO OBJAJIEHUI0 MPOrPaMMHBIM MaTepuaioM Yy4eOHOW IUCHUIUIMHBI. YTeHue
Kypca JIeKIMHA TO3BOJSIET JaTh CBSI3aHHOE, IIOCIIEIOBATEIbHOE W3JI0KEHHEe MaTepuajia B
COOTBETCTBUU C HOBEHIIMMHU NaHHBIMH HAYKH, COOOIIUTH CIYIIATEIsIM OCHOBHOE COJEp)KaHUE
MpeMETa B IEJIOCTHOM, CHCTEMAaTH3UPOBAHHOM BHUJIE.

3amaun JEKIUU 3aKII0YalTcs B oOecrieueHUU (GOPMHUPOBAHUS CHUCTEMBI 3HAHUN I10
yueOHOW JUCHUIUIMHE, B YMEHMM AapryMEHTHPOBAaHO H3JlaraThb Hay4dHbIM Marepuai, B
dbopMupoBaHUU TPO(HECCHOHATBEHOTO KPYro3opa M oOIIed KyIbTypbl, B OTPOKEHUHU eIle He
MOJIYYHMBHINX OCBCUICHUA B yqe6H0171 JUTEPATYPE HOBBIX ,ZIOCTI/I)KeHI/II\/'I HAayKH, B OITUMH3ALINA
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apyrux (GopM opraHuzanuu yqeOHoro mporecca.

Jlisi TIOATOTOBKM K JIEKIUSIM HEOOXOIMMO H3YYHUTh OCHOBHYIO M JOMOJHHUTEIHHYIO
JUTEpaTypy TO 3asBIEHHOW TeMe W o0OpaTUTh BHHMMAaHHE Ha Te BOIPOCHL, KOTOPHIC
NpeUIaraloTcsi K pPacCMOTPEHUIO B KOHIE KaXAOH Tembl. [IpW W3ydeHUH OCHOBHOH U
JIOTIOJTHUTEIBHON JINTEPATyphl, CTYAEHT MOXET B JIOCTATOYHOM OOBEME YCBOUTH M YCHEIIHO
peann3oBaTh KOHKPETHBIC 3HAHUS, YMEHHS, HAaBBIKM M KOMIICTCHIIMM TPH BBINOJIHECHUH
CIEAYIOLIUX YCIOBUM:

1) cucremaruueckast pabota Ha y4eOHBIX 3aHATHAX O]l PYKOBOJCTBOM IPEOIaBATEIs H
caMoCTOsITeNIbHas paboTa Mo 3aKPEIUICHUIO MOyYeHHBIX 3HAHUIN U HAaBBIKOB,;

2) 10OPOCOBECTHOE BBIMOJHEHUE 3aJaHUH MTPEIoIaBaTelis Ha MPAKTHYCCKUX 3aHATHSIX;

3) BBISICHEHHE W YTOYHEHHE OTACIBHBIX MPEIIOCHUIOK, YMO3AKIIOYEHUH U BBIBOJIOB,
coJiepXKalMxcsi B y4eOHOM Kypce; B3aMMOCBSI3€H OTHEIBHBIX €r0 pPa3elioB, HUCHOJIb3yeMbIX
METO/IOB, XapaKTepa UX UCIOIH30BAHUS B MPAKTHUECKON ACATEIHHOCTH MEHEKEPa;

4) cOTMOCTaBJICHHE TOYCK 3PEHHUS Pa3IMYHBIX ABTOPOB IO 3aTparkBacMbiM B yueOHOM
Kypce mpobiiemMaM; BBISIBJICHHE HETOYHOCTEH M HEKOPPEKTHOTO M3JIOKEHUS Marepuana B
NEPUOINIECKOH U CIIeUAILHOM JIUTEPATYPE;

5) pa3paboTka npeaoKEeHUI MPEnoAaBaTell0 B YaCTH JOPAOOTKU M COBEPIICHCTBOBAHHUS
yueOHOro Kypca;

6) moAroToBKa HAYYHBIX CTareil /Ui OMyOJMKOBaHHMS B IEPUOJMYCCKON Ieyarw,
BBICTYIJICHUE HA HAYYHO-NPAKTHYECKUX KOHQEPEHIMIX, ydacTue B PadOTE CTYACHYCCKHX
HAYYHBIX OOIIECTB, KPYTJIBIX CTOJNAX M JUCITYTaX MO aHTHKOPPYIIIMOHHBIM ITPOOIeMaM.

Jlabopamopuvie 3anamus — IBASIOTCS POpMOii yueOHON ayAUTOPHON pabOThI, B paMKax
KOTOPOH (OPMHPYIOTCS, 3aKPEIUISIOTCS M TMPEACTABISAIOTCS CTYACHTAMH 3HAHHSA, YMEHUS U
HaBBIKH, WHTECIPUPYIOIIUE PE3YJIbTaThl OCBOCHUS KOMIICTCHIIMH KakK B JICKIIAOHHOM (opmare,
TaK B Pa3UYHBIX (OPMax CaMOCTOSTEIbHON paboThl. K KakaoMy 3aHSATHIO MpernojaBaTeieM
(bOopMyYITHPYIOTCS PAKTUYECKHUE 3a/IaHusl, TPEOOBAHHUS M METOJUYECKHE PEKOMEHIAIMU K HX
BBINOJIHEHHUIO, KOTOPBIE MPEICTABIISAIOTCS B (POHIE OLIEHOYHBIX CPEJICTB YICOHON AUCIUILTHHBI.

B xome caMOmoAroToBKM K MPAaKTUYECKUM 3aHATHSIM CTYIEHT OCYIIECTBIIICT cOOp U
00paboTKy MaTepHalioB MO TEMAaTHKE €ro HCCIIEIOBAaHUS, WCIOJIB3ys TPU ITOM OTKPHITHIE
UCTOYHUKN HHpopMaruu (MyOlIMKalMd B HAyYHBIX HU3JaHHIX, AHATUTHYECKHE MaTepualbl,
pecypcel cetn MHTEpHET W T.I.), a TaKKe NPAKTHYECKUN OMBIT U JOCTYITHBIE MaTEPHAIIBI
00BEKTa UCCIIEIOBAHMUS.

KoHTponb 3a BBIOJHEHHEM CaMOCTOSATENBHOW pabOTHl TPOBOIWTCS TPH H3YYCHUH
KaKIO0W TEMBbI JUCIUILTUHBI HA MPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHSIX.

CamocrosarenbHass paboTa CTyAeHTOB Mo aucuuiuimHe «HeipocereBsie Momemi»
MIPOBOAMTCS C IENBI0 3aKPETICHHUS] U CUCTEMATHU3allMi TEOPETUUECKUX 3HAHUH, HopMHUpOBaHUS
MPAKTUYECKUX HABBIKOB 110 WX MPUMEHEHUIO MTPH PEIICHHH YKOHOMHYECKHX 3aJ]1a4 B BRIOPAHHOM
npenMeTHoit  obmactu. CamoctosiTenbHass paboTa BKIIOYAET: M3y4Y€HHE OCHOBHOW U
JIOTIOJTHUTEIIFHOM JINTEPaTyphl, MPopaboTKa ¥ TIOBTOPEHHE JICKIIMOHHOTO MaTepHala, MaTepuaa
yueOHOM W HAy4YHOH IUTEpaTyphbl, MOATOTOBKY K MPAKTHMUYECKUM 3aHATHSAM, MOATOTOBKA K
Pa3HOYPOBHEBBIM 3a/1a4 U 3aJ[aHUSIM, a TAaK)Ke K KOHTPOIUPYEMOH CaMOCTOATENBHOM padoTe

CaMocTtosiTennbHasi paboTa CTYACHTOB IO JaHHOMY Y4eOHOMY Kypcy Hpearnoiaraer
MIOATAITHYIO ITOATOTOBKY MO KAXKIOMY pa3Jielly B paMKaX COOTBETCTBYIONIMX 3aaHU:

[lepBBIii dTam caMOCTOSATENHHOW pPAOOTHI CTYACHTOB BKIIOYAET B ce0sl TIIATEIbHOE
U3y4eHHE TEOPETUYECKOTO MaTephalia Ha OCHOBE JICKIIMOHHBIX MaTEpPHAJIOB IPETOIaBaTels,
PEKOMEHIYeMBIX ~ pa3leioB OCHOBHOW W  JOIMOJIHUTENBHONW IUTEPaTyphl, MaTepUAIOB
MEPHOANYCCKUX  HAYYHBIX  W3JIaHUH, HEOOXOJWMBIX  JUIS  OBJIAJICHHWS  ITOHATHITHO-
KaTeropuallbHbIM anmnapaTtoM ¥ (OPMHUPOBAHUS MPEACTABICHUI 0 KOMIUIEKCE TEOPETUIECKOTO U
AHATUTHYECKOTO MHCTPYMEHTAPHS, UCTIOIB3yEMOTO B PaMKax JTAHHOW OTPACII 3HAHWSL.

Ha BTOpOM »Tame Ha ocHOBE COPMUPOBAHHBIX 3HAHHWKA M MPEICTABICHUN MO JaHHOMY
pa3ieny CTYACHTHI  BBINIOJHSIOT — pacueTHO-Tpaduueckue 3amaHusi, HalelieHHble Ha
dbopMUpOBaHNE YMEHHI M HAaBBIKOB B paMKax 3asBIIEHHBIX KoMIeTeHIMH. Ha nanHom srtame
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CTYJIEHTBl OCYILECTBISIOT CAMOCTOSITEJIbHBIA IMOUCK AMIUPUYECKUX MaTEpHAIOB B pPaMKax
KOHKPETHOTO 3aJaHusi, O0OOOIMAlOT M aHAIM3UPYIOT COOpaHHBIM MaTepHall 10 CXeMe,
PEKOMEH/IOBAaHHOM  MperojaBatenieM, (OPMYIUPYIOT BBIBOABI, TOTOBAT NPAKTUYECKHE
PEKOMEHIalli1, MaTepUabl 1715l MyOJIMYHOTO UX MPEACTABICHUS U OOCYXKICHHUS.

Ha ceropssiuinuii neHb mecmuposanue — OJUH U3 CaMbIX JEHCTBEHHBIX U MOMYJISPHBIX
CIocoOOB MPOBEPUTh 3HAHMS B HU3ydaeMoil oOmactu. TecTbl MO3BOJISIIOT OYEHb OBICTPO
NPOBEPUTH HAJIMYWE 3HAHUU y CTYJCHTOB MO BhIOpaHHOW Teme. Kpome TOro, TeCThl HE TOJBKO
IPOBEPSIOT 3HAHMS, HO M TPEHUPYIOT BHHUMATEIBHOCTb, YCHIYMBOCTb M YMEHHE OBICTPO
OpUEHTHUPOBaThCSI U cooOpaxarb. Ilpu TOArOTOBKE K pEUICHHIO TECTOB HEOOXOIMMO
npopaboTaTh OCHOBHBIE KATErOpUs U MOHATUS TUCIUIUIMHBI, OOPaTUTh BHUMAaHUE Ha KIIOYEBBIC
BOIIPOCHI TEMBI.

BaxknelimmM  31€MEHTOM  CaMOCTOATENbHOW pabOThl  SBJISETCS MOATOTOBKA H
BBITIOJIHEHUE MUNOBbIX CAMOCHMOAMENbHBIX pabom. DTOT BUA CaMOCTOSITEIBHOH pPabOTHI
MO3BOJIET YIIyOUTh TEOPETHUECKUE 3HAHMS U PACIIMPUTH MPAKTHUUECKUN OMBIT CTYJEHTA, €ro
CIIOCOOHOCTh T€HEPUPOBATh COOCTBEHHBIE UJEH, YMEHHE BBICIYLIaTh AJbTEPHATUBHYIO TOUYKY
3peHusi, apryMEHTUPOBAHHO OTCTaWBaTh CBOIO IMO3UIMIO. BBINONHEHHWE TUIOBBIX 3373y U
3alaHuil  MMeEeT 1eJIbI0 BBIABUTH CTENEHb YCBOEHUS CHUCTEMBbl 3HAHWM, BKJIIOYAIOIIEH
TEOPETUUECKYIO U MPAKTHUYECKYIO COCTABIIAIONINE yUeOHON AUCIUILITHHBIL.

[Mox xoumpoaupyemoii camocmosimenvroti pabomou (KCP) MOHUMAIOT COBOKYITHOCTB
3aJJaHui, KOTOpbIE CTYIEHT JOJDKEH BBINOJIHUTH, MpopaboTaTh, U3YYUTh MO 3aJaHUIO TOJ
PYKOBOACTBOM U KOHTpoJeM npenonaBarens. T.e. KCP — 310 takoil BUn AeITeIbHOCTH, HAPSTY
C JEeKUUAMH, JIaDOpATOPHBIMU M TMPAKTUYECKUMH 3aHITHSIMH, B XOJ€ KOTOPBIX CTYIEHT,
PYKOBOJCTBYSCh CHELMAJbHBIMM METOJUYECKMMM YKa3aHUSAMH I[pernojaBaTelisi, a TakKke
METOJUYECKUMH  yKa3aHUSMU 110 BBIIOJHEHUIO THUIOBBIX 3aJaHUil, TpuUoOpeTaer u
COBEPILICHCTBYET 3HAHUS, YMEHUS U HABBIKU, HAKATUIUBACT MPAKTUYECKUHN OTIBIT.

Texymuii  KOHTPOJb  CAaMOCTOSITENILHOM  paOOThl  CTYIEHTOB  OCYIIECTBISETCS
€XKEHENeNbHO B COOTBETCTBUE C IporpaMMmor 3aHstuidl OmnucaHue 3agaHuil  ams
CaMOCTOSITENIbHOM  paboThl CTYACHTOB W TpeOOBaHMII MO WX BBINOJHEHUIO BBIJAIOTCS
npenojaBaTesieM B COOTBETCTBHUM C pa3paOOTaHHBIM (OHAOM OLEHOYHBIX CpPEJICTB IO
nucuurinuHe «HeipocereBbie Moenn.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbs OOIBINIOE 3HAYCHHE WMEeT WHJAWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEIBHOE PA3bsICHEHHE yUeOHOr0 MaTepuraa.

NuauBuayanbHple KOHCYIbTAIMM MO TPEAMETY SBISIOTCA BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIUM MHJMBUyaTN3allii O0yYEHHUsS] U YCTAaHOBJIEHNUIO BOCIIUTATEIbHOIO KOHTAKTa
MEXIy TIpernojaBaTeieM W OOYyYalIIUMCS WHBAIUIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3710POBBbSI.

8. llepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEMBbIX NPH OCYLIECTBICHHH
00pa3oBaTeIbHOI0 NPoOLECcca M0 JMCHUILIMHE (TIPH HE00X0AUMOCTH)

8.1 IlepeyeHp HEOOXOAMMOTI0 MPOrPAMMHOIO O0ecTIeYeHUs!

[Ipn wm3yuenunm nucnumuuHel «HeipoceTreBble MOAENN» HCMIOIB3YETCA CIEAYIOLIEe
porpaMMHOe 0OecrieyeHHe:

1. Oneparrionnast cuctema MS Windows (pasaenst 2, 3, 5 AUCHUTUIAHBI).

2. WurerpupoBannoe o¢pucuoe mnpunoxenne MS Office (pasmensr 2, 3, 5
JACITATIITAHBI ).

3. [IporpammHOe obecriedeHne Al OPraHU3alMH YIPABISIEMOTO KOJUIEKTUBHOTO H

6e3omacHoro aoctyna B MaTepHer (pazaens! 2, 3, 5 TUCIUIINHBI).

4. Statistica Neural Network (pa3aen 2 TUCITUILINHBI).

5. Matlab Neural Networks Toolbox, Fuzzy Logic Toolbox, ANFIS (pazmenst 3 u 5
JACITUTLIIUHBI).

8.2 CoBpeMenHble mnpodeccuoHaIbHbIe 0a3bl JAHHBIX H HWHPOPMANMOHHBbIE
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CIIpaBOYHbIC CUCTEMbI

OOyuaronmmcst J0KeH ObITh 0OecriedeH JOCTYN K COBPEMEHHBIM MPO(ecCHOHATBHBIM

bazam JaHHBbIX, HpO(beCCI/IOHaJ'IBHBIM CIIpaBOYHBIM U ITOUCKOBBIM CUCTCMAM:

ba3za nanHbIx pedeparoB u uuTHpoBanus Scopus http://www.scopus.com/;

[Tonnas matematnueckas 6asza nanaeix ZbMATH https://zbmath.org/;

YuuBepcurerckas  uHpopMmammonnas — cuctema POCCUSA  (YUC  Poccus)
http://uisrussia.msu.ru/;

baza nanubix Hayunoii anexrponnsiii ondanoreku eLIBRARY.RU https://elibrary.ru/
ba3bl MaHHBIX M aHAJTMTHYECKHE MyOIHMKAIUK «YHHUBEPCUTETCKAs HH(POPMAIIMOHHAS
cucrema POCCHU S https://uisrussia.msu.ru/

9. MarepuajbHo-TexHHYeckasi 0a3a, HeoOXoauMasi JAJsi  OCYIeCTBJIEHUsI

00pa3oBaTe/ILHOIO MPoIecca MO JMCUHUILIHHE (MOTYJII0)

MaTepI/IaHBHO-TeXHI/I‘IGCKOG oOecrieueHne JUCHHITIIMHBI

Ne Bug pador
(MOAynsl) ¥ OCHAILIEHHOCTh
1. Jlek1inoHHBIE 3aHATHS JleknmoHHas ayaAuTOpHsl, OCHAILCHHAS IIPE3CHTALlMOHHON TEXHUKOU
(mpoekTop, 3KpaH, HOYTOYK) M COOTBETCTBYIOLIMM MPOTPaMMHBIM
obecrieuenuem (I10) Power Point. Ayx 129, A 305, 307
2. JlaGopaTopHsbie 3aHATHS | AyOUTOpHUS OCHAIEHHAs OCHAIEHHBIN KOMITBIOTEPHON TEXHUKOH ¢
BO3MOKHOCTBIO TOJIKIIOYeHHU K ceTH «MHTepHeT», MporpamMmoi
9KPaHHOTO YBEIUYEHUs M 00eCTICeYeHHBIN JOCTYIIOM B 3JIEKTPOHHYIO
rH(OPMaIMOHHO-00pa30oBaTeNbHyI0 cpeny yHuBepcuteta. Aya. 101-
102,105,106
3. [IpomexxyTouHast Aynuropus (Ayn 117, 147).
aTTecTaIys
4. CamocTosTenbHas Kabuner  mnms  caMmocrosTensHOW — pabOTB,  OCHAIIEHHBIN
pabota KOMITBIOTEPHON TEXHUKOW C BO3MOXXHOCTBIO MOJAKIIOYEHHS] K CETH

«HTEpHETY, MPOTPaMMOii SKPAHHOTO YBEJIIMYECHUS U 00eCTIeUeHHBIN
JOCTYIIOM B 3JIEKTPOHHYI0 HH(OPMAIOHHO-00pa30BaTEeNbHYIO
cpeny yauBepcurera. Ayza. 102A.
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IIpunoxenne

Memoouueckue yKazanus K 6blNOJIHEHUIO 1A00PAMOPHBIX padom

TeMbl rpynnoBbIX W/WJIM MHAMBUAYAJIBHBIX MPOEKTOB
HNuauBuayaibHble (TPynnoBbie) TBOpUYeCKHe 3a1aHUsA (IPOEKThI)

1. [TporHo3upoBanue Kypca HHQIISAIHHA CPEACTBAMH HEHPOHHBIX U HEUYETKO-
Herponnsix cetsx B makere ST: Neural Networks u B makerax Neural Network Toolbox wu
ANFIS cuctemsr Matlab.

2. [lporHo3upoBaHue Kypca Jojulapa CpEICTBAMH HEHPOHHBIX U  HEYETKO-
HelipoHHbIx cersx B makere ST: Neural Networks m B makerax Neural Network Toolbox u
ANFIS cuctemsl Matlab.

3. [TporHo3upoBaHue Kypca €BpO CpEICTBAMU HEHPOHHBIX M HEUETKO- HEHPOHHBIX
cersix B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cuctemsr
Matlab.

4. [IporHo3upoBanne Kypca 10aHb CpEACTBAMU HEMPOHHBIX U HEYETKO- HEHPOHHBIX
cersix B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cuctemsr
Matlab.

5. IIporHo3upoBaHue CTOMMOCTH Kypca aKUUU «JIYKOWJT» cpencTeamu
HEWPOHHBIX M HEYETKO- HeHpoHHBIX ceTsx B makere ST: Neural Networks u B makerax Neural
Network Toolbox u ANFIS cucremsr Matlab.

6. [Tporuno3upoBanue cTouMocTu Kypca akuuidi «PocHedTh» cpeacrBaMu HEHPOHHBIX
U HeveTKo- HehpoHHbIx cersix B makere ST: Neural Networks u B makerax Neural Network
Toolbox u ANFIS cucremsr Matlab.

[IpoBenuTe aHanu3 1o 0AHOM U3 BbIOpaHHBIX BaMu TeMatuk (He meHee 10 cnaiinoB u 20
JUCTOB TeKcTa). BO3MOKHO MCNOIb30BaHUE 3BYKOBOTO COIPOBOXKJEHUS, aHUMALMK (ayIuo-, U
BHJIeOMaTEpHAIIa).

Ha nepBoii crpanuue cnaiina o0s3arensho ykaxute ©.1.0. aBropa, kypc. OnieHnBaeTcs
paboTa 1o CIeayOIUM KPUTEPUSIM:

— TMOJHOTA IPEICTaBICHHOTO MaTepuaa;

— opopMIIeHUE;

— NPEICTABIICHUE U 3aILNTA.

Kpurepun onenkmu:

- OLICHKA «OTJIHWYHO», CTAaBUTCA, €CJIN MMPOCKT, HOI[FOTOBHCHHLIﬁ MaruCTpaHnToM 06naz[a10T
MMOJTHOTOM MMPEACTaBJICHHOI'O MaTepuraia,

HMCIOT KOPPCKTHOC O(I)OpMJ'IeHI/IC, a TaKKe ObLIN OpEACTABJICHBI U 3allITMIIICHBI UM JIMYHO.

- OLIEHKA «XOPOIIO» BBICTABISAETCA CTYACHTY, €CIIM KaKoe 100 U3 MPECTaBICHHBIX BBIIIE
TpeOOBaHUI1 BHIIIOJIHEHO HE MOJHOCTHIO.

- OIICHKA «YyJOBJICTBOPUTECIILHO» BBICTABJIIACTCA CTYACHTY, €CJIM IBA KaKux-Tn0o u3
MMPEACTAaBJICHHLIX BBIIIC (OI_IGHKa ((OTJ'II/IHHO») TpeGOBaHI/Iﬁ BBITIOJIHCHBI HEC ITIOJTHOCTBIO.

- OLICHKA «HCYAOBJIICTBOPUTCIBHO», €CJIN IIPOCKT, MOATOTOBJICHHBIM MarucCTpaHToOM HE O6J'IH.,Z[8.CT
ITOJTHOTOM MMpEaACTaBJIICHHOI'O MaT€puraia,

HE KOPPEKTHO 0(hOPMIICHBI, @ TaKKe HE OBLIN MPEICTABICHBI M 3aIUIIICHBI UM JTMYHO.
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KommnuiekT 3aganuii 1J1s1 1a00paTopHOi padoThl
Tema 2 IIpe/mocT npoueccupoBanue. MHuorocaoiinblii nepcentpon (MLP)

Bapmuanr 1
3amanme 1)  Coznarh HeWpoHHYIO ceTh aiis pemrenus 3anaun XOR B makere ST: Neural
Networks.

3aganue 2)  CoznaTh HEHPOHHYIO CETh IS AlPOKCUMALAN (PYHKIIUH X® B makere ST:
Neural Networks.

3amanme 3) Co3narbh HEUPOHHYIO CETh JIJIsl AlIIPOKCUMAIIUK (DYHKITHH x® B maxere ST:
Neural Networks.

3amanne 4) Co3narth HEUPOHHYIO CETh JJISl PEIICHMS 3aa4M KiaccupuKaiuu 1BeToB Mpuca B
nakere ST: Neural Networks.

Bapuanr 2

3amanue 1)  Co3garh HEHPOHHYIO CETh JUIsl alllPOKCHUMANUU (YHKIUU x* B nakere ST:
Neural Networks.

3amanue 2) Co3garh HEWPOHHYIO CEeTh AJS PELIeHUsl 3aJadyud perpeccuu 1BetoB Mpuca B
makere ST: Neural Networks.

3amanue 3) Co3garh HEWPOHHYIO CETh JJIS aNMpPOKCHUMAalUU (DYHKIUU 1/X B makere ST:
Neural Networks.

3ananue 4)  Co3gaTbh HEHPOHHYIO CETh Ul AlllIPOKCUMALIUU (DYHKIUU X'+ X — \/; B
nakere ST: Neural Networks.

Tema 2 PagnanbHas 0asucHas pyHkuusi. BeposiTHOCTHasi HelipOHHASA CeTh.
O0001meHHO-perpecCHOHHAS HeHPOHHAA ceTh. JIMHelHasI ceTh.

Bapuanr 1

3aganue 1)  CoznaTh HEHPOHHYIO CETh paAMaIbHOIN 0a3uCHON QYHKIUY JUIsS peLICHUs 3ajauu
perpeccun uetoB Upuca B nmakere ST: Neural Networks

3aganue 2)  CoznaTh BEPOSATHOCTHYIO HEMPOHHYIO CETh JUI PELICHUS 3aJjauil KIacCU(pHUKAIUU
useroB Mpuca B makete ST: Neural Networks.

3aganue 3)  CoznaTh 0000LIEHHO-PErPECCHOHHYIO HEHPOHHYIO CETh JJISl PEIIeHUs 3a1a41
perpeccun uetoB Upuca B makere ST: Neural Networks.

3aganue 4)  CoznaTh JMHEHHYIO HEHPOHHYIO CETh /IS pEIIeHHs 3a/1a4l PErPEecCHU 1[BETOB
Upuca B nakere ST: Neural Networks.

Bapuanr 2
3aganue 1)  CoznaTh HEHPOHHYIO CETh paAMaIbHON 0a3UCHON (PYHKIUU JUIS allIPOKCUMALUU

2 o
¢byuknun X B makere ST: Neural Networks. CpaBHUTH pe3yabTaT ¢ MHOTOCJIOHHBIM
NEPCENTPOHOM.
3amanme 2) Co3narh HEUPOHHYIO CETh paauaIbHON 0a3UCHON PYHKITUHU TSI aIITPOKCUMAITHH

byHKIIUN X° B maxere ST: Neural Networks. CpaBHUTB pe3yabTaT ¢ MHOTOCIOMHBIM
NEPCENTPOHOM.

3amanme 3)  Ycwmrenu Gain u Matrix Gain

3ananue 4)  CoznaTh HEHPOHHYIO CETh PaAMaIbHON 0a3UCHON (QYHKIMHU AJIS alpOKCUMAIUU
¢yuknun B nakere ST: Neural Networks. CpaBHUTB pe3yabTaT ¢ MHOTOCJIONHBIM
NEPCENTPOHOM.
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Tema 3 Cetb Koxonena

Bapmuanr 1

3amanme 1)  Cosnarh HepoHHYIO ceTh KOXOHEHa /Il peleHus 3a/1aui KJIacTepU3aliu
uBeroB Mpuca B makete ST: Neural Networks. [TocTpouTh TONOIOTHYECKYIO KapTy.

3amanme 2)  Cosnarh HEWPOHHYIO ceTh KOXOHEHa JIsl peleHus 3a/1aui KJIacTepU3aliuu
CTpouTeNbHbIX npeanpustuii KpacHomapckoro kpas B makere ST: Neural Networks. [Toctpouts
TOMOJIOTHYECKYIO KapTy.

3ananue 3)  Co3garb HelpoHHYIO ceThb KoXOHEeHa aiis peleHus 3aauu KiacTepu3alun
CEebCKOX035MCTBEHHBIX npeanpusatuii Kpacnogapckoro kpas B makere ST: Neural Networks.
[TocTpouTh TOMOJIOTHYECKYIO KapTYy.

3amanne 4) Coznarh HEWPOHHYIO ceTh KOXOHEHa /Il peleHus 3a/1aui KJIacTepU3aliu
TOProBO-3aKyNnouYHbIX peanpustuii KpacHomapckoro kpas B makere ST: Neural Networks.
[TocTpoUTh TOMONIOTHYECKYIO KapTy.

Bapuanr 2

3amanne 1)  Coznarh HelipoHHYIO ceTh KOXOHEHa JUisl peleHus 3a/1auu KJIacTepru3aliu
peruoHoB Kpacnonapckoro kpas B nakere ST: Neural Networks. [TocTpouTs Tomonornueckyro
KapTy.

3amanue 2)  Co3garh HelpoHHYIO ceTh KoxoHeHa ajs petieHus 3a1a4u KiacTepr3auu
¢unaHcoBoro cocrosiHus perroHoB PO B makere ST: Neural Networks. [Toctpouts
TOTOJIOTHYECKYIO KapTy.

3amanne 3) Coznarb HEWPOHHYIO ceTh KOXOHEHa Il pellieHus 3a/1a4u KilacTepu3aliuu
counanbHOro coctosiuus peruonoB PO B makere ST: Neural Networks. [Toctpouts
TOMOJIOTHYECKYIO KapTy.

3amanue 4)  Co3garh HelpoHHYIO ceTh KoXxoHeHa ajis petieHus 3a1a4u KiacTepr3anuu
9KOHOMHYECKOTO pa3putus pernoHoB PD B makere ST: Neural Networks. [Toctpouts
TOTOJIOTHYECKYIO KapTy.

Kpurepun onenkn:

- OLIEHKA «OTJIMYHO» BBICTABIIAETCS CTYAEHTY, €ciu BbinojHeHo 10-12 3aganuii u3z 12;

- OLIEHKA «XOpOIIO» BBICTABIISIETCS CTYJIEHTY, €CJIM BBINOJIHEHO §8-9 3amanuii u3 12;

- OIIEHKA «Y/IOBJIETBOPUTEIHHOY BBICTABJISETCS CTYICHTY, €CJIU BBIMOJIHEHO 6-7 3agaHuit u3 12;
- OLIEHKA «HEYAOBJIETBOPUTEIBHOY BBICTABISAETCS CTYICHTY, €CIIU BBIIIOJIHEHO 5 U MEHbIIE
3aJaHui u3 12;
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KoMmuiekT 3a1annii 1J151 BBINOJTHEHUS
pacyeTHO-TpaduyecKoil padoThI

3amaua 1. Pemmts 3agauy knaccudukanuu nupetoB Mpuca B makere ST: Neural Networks.
C noMOIIBbI0 UHTEIIEKTYAJIbHOTO IIOMOIIIHUKA JAHHBIX U CAMOCTOSITENILHO, UCIIOJIb3Ys
pa3InyHble TUIIBI HEUPOHHBIX ceTeil. CpaBHUTH pe3ynbTar. PaboTy nmpeacTaBuTh B TPEX BUAAX:
neyaTHoM (pedepar), MyTbTUMEAUHHOM (TIPE3EHTAaLUs) U IPOTPAMMHOM (CO3JaHHbIE
Heriponnsle cetu B nakete ST: Neural Networks). [Tocneqnue aBa 3anucarh Ha 3J€KTPOHHBIN
HOCHTEIIb.

3amaua 2. Pemmts 3a1a9y Kiaccu(UKalud CTPOUTEIbHBIX MPEITPUATHI
Kpacnomapckoro kpast B makere ST: Neural Networks. C momMoriisto HHTEIIEKTYaTbHOTO
MOMOITHHKA IaHHBIX U CAMOCTOATEIbHO, UCIIOJIB3Ysl pA3IUYHbIE TUITHI HEMPOHHBIX CETEHl.
CpaBHuTb pe3ynbraT. PaboTy npeacTaBuTh B TpexX BHIAX: edyaTHOM (pedepar),
MYyJIBTUMEAUMHOM (TIpE3eHTAIs) U TPOrPaMMHOM (CO37aHHbIE HEMpOHHBIE ceTH B akere ST:
Neural Networks). [Tocnennue nBa 3anucars Ha 3JI€KTPOHHBIA HOCUTEb.

3amaua 3. Pemuth 3aauy kinaccuuKaiy ceabCKOX03iCTBEHHBIX IPEANPUITUN B
nakete ST: Neural Networks. C moMoIIIp10 HHTEIIEKTYaIbHOTO TOMOIIHUKA JAHHBIX U
CaMOCTOSITENILHO, UCIIOJIb3YS PA3IMYHbIC TUIIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3ynbrar. Paboty
IPEJICTaBUTh B TPEX BUJAX: Ie4aTHOM (pedepar), MyIbTUMEIUHHOM (IIpe3eHTaLMs) U
nporpaMMHOM (co3aaHHble HelipoHHble ceTu B akere ST: Neural Networks). [Tocnennue nsa
3anMcarh Ha 3JIEKTPOHHBIN HOCUTEIb.

3anaua 4. PemuTh 3a1auy Kiaccu(UKaIi TOProBO-3aKYMOUHBIX MPEANPHUITHIA
Kpacnomapckoro kpast B makere ST: Neural Networks. C momMoImisto HHTEILIEKTYaTbHOTO
MOMOIITHHUKA IaHHBIX U CAMOCTOATEIbHO, UCIIONB3Ysl pa3INYHbIC THITHl HEHPOHHBIX CEeTEH.
CpaBHuTb pe3ynbraT. PaboTy npeacTaBuTh B TpeX BHIAX: edaTHOM (pedepar),
MYyJIBTUMEAUMHOM (TPe3eHTAIs1) U TPOrPaMMHOM (CO37aHHbIE HEHPOHHBIE ceTH B nakere ST:
Neural Networks). [Tocnennue nBa 3anucars Ha SJIEKTPOHHBIA HOCHTEINb.

3amaua 5. Pemutsh 3a1auy kinaccudukanuy GUHaHCOBOTO COCTOSIHUSL PETHOHOB
Kpacuonapckoro kpas B makere ST: Neural Networks. C moMonipi0 HHTEUIEKTYyaTbHOTO
MIOMOUTHHKA IaHHBIX U CAMOCTOATEIbHO, UCIIOJIB3YsI PA3JINYHbIE TUIIBI HEHPOHHBIX CETEH.
CpaBHuTth pe3ynbTar. PaboTy npeactaButh B Tpex BUAax: neyatHoM (pedepar),
MYJIbTUMEAMHHOM (Ipe3eHTalts) U IPOrpaMMHOM (CO3/laHHbIE HEHPOHHBIE ceTH B nmakere ST:
Neural Networks). [Tocnennue aBa 3anucarh Ha SJIEKTPOHHBIA HOCUTEINb.

3anaua 6. Pemuthb 3a1auy KilacCU(PUKAMKA COLMATIBHOIO COCTOSHUS pETHOHOB
Kpacnonapckoro kpas B makete ST: Neural Networks. C moMonip10 HHTEUIEKTYaTbHOTO
IIOMOUTHHKA JJaHHBIX ¥ CAMOCTOATEIBHO, UCTIOJb3Ysl PAa3INYHbIE TUIIBI HEHPOHHBIX CETEH.
CpaBHuTth pe3ynbTar. PaboTy npeactaButh B Tpex BUAax: neyatHoM (pedepar),
MYJIbTUMEAMHHOM (Ipe3eHTalts) U IPOrpaMMHOM (CO3/IaHHbIE HEHPOHHBIE ceTH B makere ST:
Neural Networks). [Tocneanue aBa 3anucarh Ha SJIEKTPOHHBIA HOCUTEINb.

Kpurepun onenkn:

- OLIEHKA «OTJIMYHOY BBICTABIIAETCS CTYJIEHTY, €CIIM 33a]a4a, BHIOpaHHAs CTYJEHTOM, pelleHa
MOJIHOCTBIO M COMPOBOXKIAETCS MOAPOOHBIM OIMCAaHUEM C IpadUUECKUMU pe3yIbTaTaMu,
KOTOPbIE CTYJICHT MOXET OOBSICHUTD NP Cllaue 3aaHus;

- OLIEHKA «XOPOIIO» €CIIM 3ajjaya, BEIOpaHHask CTYAEHTOM, pelleHa IMOJIHOCTbI0, HO JIM00
COIPOBOXKAAETCA KPAaTKUM OMHCAHUEM C TpadUUeCKUMH pe3ylbTaTaMu, MO0 CTYEHT MpU
c/1ade 3aJaHus OTBeYaeT He Ha BCE BOIPOCHI MPENoaBaTes, OTHOCUTEIBHO CBOECH pabOTHI;

- OLIEHKA «Y/IOBJIETBOPUTEIHLHOY» €CIIU 3ajlaua, BHIOpaHHAs CTYACHTOM, PElIeHa He MOJHOCTBIO;
- OLIEHKA «HEYJIOBJICTBOPUTEIHHO» €CITU 33/1a4a, BEIOpaHHAs CTYJIEHTOM HE pelIeHa.
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