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1. HeJuu u3ag0a4n y4eOHON JUCHUIIMHBI

1.1 llean auCHUNINHBI

Llenn w3ydeHUs AUCHUIUIMHBI OMpPEAETIeHbl TOCYIapCTBEHHBIM 00pa3oBaTeIbHBIM
CTaHJapTOM BBICHIETO OOpazoBaHusi W cooTHeceHb ¢ obmmmu 1emsimu OOIl BO mo
HamnpaBjeHUIO ToArotoBku «[lpukiamnas maremarnka W WHPOpPMATHKa», B paMKax KOTOPOM
MpEnoaaeTCs TUCIHUIIIINHA.

[eabl0 OCBOEHHE CTYIEHTAaMU TEOPETHYECKUX M MPAKTUUYECKUX OCHOB HEYETKUX M
HEHPOCETEBbIX TEXHOJOTHI; M3y4eHHE METOJOB IMPOCKTUPOBAHUS U OOYUEHUS HEHUPOHHBIX
CeTel; IIOCTPOEHUS HEUETKMX U HEWPOCETEBBIX MAaTEMATHYECKUX MOJCIECH WM aHalau3a HuX
(GYyHKIIMOHUPOBAHUA.

1.2 3agaun QMCUMILUIUHBI
- npuoOpeTeHue 3HaHUM B 00J1aCTH HEYETKHX U HEHPOCETEBBIX TEXHOJIOTHH;
- NPUMEHEHHE HEUETKUX U HEMPOCETEBBIX TEXHOJIOTUH B MPUKIAJIHBIX 33/1a4aX;
- TPOEKTHPOBAHWE MOJENIEH HEUYETKUX U HEMPOCETEBBIX TEXHOJIOTUH.

1.3 MecTo yuyeOHoii qucumuinHbl B ctpykrype OOII BO

Jucuunnuna «HedeTkne n HEMPOCETEBBIE TEXHOJIIOTUH » OTHOCUTCS K BAPUATUBHOM 4acTH
yaebHoro miana (b1.B).

N3ydenne naHHOW NUCHUIUIMHBI 0a3upyeTcs Ha 3HAHHUSIX MAaTEMaTHUYECKUX JTUCIUIIINH
6a3oBoit yactu (b1.65) OOII GakanaBpuara.

Jucuunnuna «HedeTkne u HeMpOCETEBbIE TEXHOJIOTUMN) TECHO CBS3aHA CO CIEAYIOLMMU
mucrurinHaMu 6a3oBoi uactu (b1.6): «Metonsr onTuMu3anuny, «BapuanuoHHOe HCUUCTICHUE U
OVY» u BapuaruBHou 4actu (b1.B): «OkcmeptHbie cucTembl»y, «CHCTEMBl HCKYCCTBEHHOTO
MHTEIIEKTay, «[€opusi HEUETKUX MHOMXKECTB).

1.4 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHsI 110 AUCHUILVINHE, COOTHECEHHBIX €
NJIAHUPYeMBbIMH pe3yJIbTATAMHU 0CBOEHHsI 00pa30BaTeIbHOI MPOrpaMMbl

W3ydyenne naHHOM yueOHOW [OUCHUILIMHBI HampaBlieHO Ha (OpMUpPOBaHUE ¥
oOyuaronmmxcst npodeccruonanbubx komrereHui (11K):
No MHeke Coglepranue B pesynbrate u3ydeHus yueOHOU AMCIUTIIUHBI
n.1;. KOMIIET | KOMIIETEHLINH (Usin eé oOyyaronmecs: JOJKHbBI
CHIINHU YaCcTH) 3HATh yMeTh BJIAJeTh
CIIOCOOHOCTBIO TeopeTuyeckue | paboraTh B METO/IaMH
l. [IK—4 | paborath B cocTaBe OCHOBBI COCTaB€ Hay4yHO- | peleHus
Hay4HO- HEYETKUX U UCCIIEIOBATENbCK | 3a/1a4
HCCIIEIOBATENILCKOTO | HEHPOCETEBBIX | OT0 U npogeccroHan
U MIPOU3BOJACTBEHHOTO | TEXHOJOTHH U MPOU3BOCTBEHHO | bHOM
KOJUIEKTHBA U peliaTh | O0JacTH UX rO KOJJICKTUBA U | JAESTEIbHOCTH
3ajaun NPUIOKEHUA B | pPElaTh 337aud B | C IOMOIIBIO
npodeccuoHaIbHON npodeccuoHanb | o0IacTu HEUETKUX U
JesITeTbHOCTH HOI HEYETKUX U HeHpOCeTEeBhIX
EATENbHOCTH HEMUPOCETEBBIX TEXHOJIOTH I
TEXHOJIOTUH B
9KOHOMUKE




2. CrpykTypa u coaep:KaHue AUCHHUILIUHBI

2.1 PacnipeeieHue TPYAOCMKOCTH JUCHHMIIMHBI IO BUIaM padoT

OOmiast Tpymo€MKOCTh JUCIHUIIIUHBI cocTaBisieT 3 3ad.ed. (108 wacoB), wux
pacrpeziesieHre o BuaaM paboT MpeICTaBICHO B TabIuIle
TpynoeMKocTb,
Bug yueGHON paboOTHI 4acoB
7 cemecTp
KonrakTHas padora, B TOM 4ucie: 60,2
AyAUTOpHBbIE 3aHATHSA: 54
3anstus nexkurnonHoro tumna (JI) -
3aHsATHS CEMUHAPCKOro Tuma (ceMuHapsl, npakruyeckue 3ansatus) (I113) -
JlabopaTopHusie paboTs (JIP) 54
HNuas koHTaKTHast padora: 6,2
KonTpomas camocrostensHoi padotsl (KCP) 6
[Ipomexxyrounas arrecrauus (MKP) 0,2
CamocrosiTesibHasi paboTa, B TOM YHCIe: 47,8
Kypcogsoii mpoexr (KII), kypcoBast padora (KP) -
[IpopaboTtka yuebHoro (Teoperrndeckoro) marepuaina (IIM) 27,8
[TonroroBka K Tekymemy koHTpodto (ITTK) 20
BeimonHeHne HHANBUAYANbHBIX 3aJaHUH (TOATOTOBKA COOOIICHUH, -
MIPE3CHTAIN I )
Pedepar (P) -
KoHTpoJs1b: ToAroTOBKA K 3a4eTy -
O0masi Tpy10eMKOCTh qac. 108
3a4. e]l. 3
2.2 CTpykrypa y4eOHOI JUCIMIITIUHBI
Pacnpenenenue BuoB yueOHOM pabOThI U UX TPYILOEMKOCTH IO pa3esiaM AUCLUIIINHBI.
Paznenbl nucuUIIMHBL, U3ydaeMble B 7 ceMecTpe
Ayoumopnas | Bueayoumop-
:}; HanMeHoBaHue pas/ieJia, TeMbI Bcero padoma Has paoma
J | 113 | JIP CPC
Paznes 1 OcHoBHBIE cBeleHUs 00 10 10
HePOHHBIX CeTAX

1. BBeneHue B HEMPOHHBIE CETH. 2 2
[Napamenn 3 6Guonorum.

2. | ba3oBas HCKycCTBEHHAsI MOJIETb. 2 2
IIpMeHeHe HEUPOHHBIX CETEM.

3. | Teopemsr KonmaropoBa, ApHoisibaa 1 Xexr- 2 2
Hunbcena

4. | OCHOBHBIE KOHLIENIIMN HEMPOHHBIX CETE. 2 2
HetipoxoMiibroTepsl.

5. | Ilporpammuoe obecnieuenue mist HC 2 2
Pa3nen 2 Heiiponnbie ceTu B nakete ST: 24 12 12
Neural Networks

6. | IIpe/mocT npomeccupoBanue 4 2 2
MHuorocnoiinslii nepcentpon (MLP)

7. | PaguanbHas 6a3ucHas GyHKUIHMSL 4 2 2



http://www.statsoft.ru/home/textbook/modules/stneunet.html#intro
http://www.statsoft.ru/home/textbook/modules/stneunet.html#biological

BeposiTHOCTHAst HEHpPOHHAS CETh
O0001meHHO-perpecCHOHHAs HEUPOHHAs CETh
Jlunelinas cetb
8. | Cerb KoxoHena 4 2 2
9. | Pemenne 3anau wiaccuuranuu B makere ST: 4 2 2
Neural Networks
10. | Pemenue 3anay perpeccuu B nakere ST: 4 2 2
Neural Networks
11. | IlporHo3upoBaHue BPEMEHHBIX PSJIOB B MTaKETE 4 2 2
ST: Neural Networks
Pa3nes 3 Heiiponnbie cetu B Matlab 31 18 13
12. | GUI unrepdeiic ms IIITT NNT 4 2 2
13. | Mozenb HelipoHa U apXUTEKTypa CETH 4 2 2
14. | OGyueHune HEHPOHHBIX ceTel 4 2 2
15. | IlepcenTpoHsl, JIMHEWHbIE, paIHaIbHBIC 4 2 2
0a3uCHBIEC CETH
16. | CeTn knacTepu3anuu 1 KiacCUUKAITUN 4 2 2
17. | PexypeHTHbIE ceTH 2 2
18. | [IpuMeHeHre HEHPOHHBIX CETEH. 5 4 1
19. | ®opmupoBanue Moaenell HEMPOHHBIX CETEN 4 2 2
Paznen 4 TeopeTnueckne acneKTbl 2 16 6
He4YeTKHX MHOKECTB
20. | Uctopust pa3BUTHUS TEOPUN HEUETKUX 2 2
MHOXECTB
21. | MeToaonorusi HEYETKOr0 MOJEITUPOBAHUS 2 2
22. | OCHOBHBIE IOHATHUS TEOPUU HEUETKUX 3 2 1
MHOECTB
23. | Onepanuu HaJ HEYETKUMU MHOKECTBAMU 3 2 1
24. | Heuerkue OTHOIICHUS 3 2 1
25. | Hedetkas 1 TUHTBUCTUYECKAS IEPEMEHHBIE 3 2 1
26. | Heuerkas soruka 3 2 1
27. | CucTeMbl HEUETKOIO BBEIBOJIA 3 2 1
Paznen S HeyeTkoe Moage1upoBaHue B cpeje
Matlh P P 14,8 8 6,8
28. | Ilpouecc HEUETKOTO MOJICTUPOBAHUS B CPEJIC 2 2
Matlab
29. | Heuerkas wnacrepusanus B Fuzzy Logic 4 2 2
Toolbox
30. | OcHOBBI HEUETKUX HEHPOHHBIX CETEH 4 2 2
31. | IIpumepsl pa3paboOTKU HEUYETKHX MOJeNeH 4,8 2 2,8
NpUHATHS pelieHu# B cpeae Matlab.
Bvicmasnenue 3auemos no oucyuniute
HUTOI'O no aucumIInHe: 101,8 | 0 0 54 47,8

Coxkpawenus: J1 — nexuuun, 113 — npakruueckue 3ansarus, JIP — naboparopusie padotsl, CPC —
caMoCTOsTEIbHAs PadoTa CTY/ICHTOB.




2.3 Conep:kanue pa3aesioB IMCUUILIAHBI

Ne
pasze Hauneropanue dopma TEeKyero KOHTPOJIA
A paznena/MoIyIs
2
OCHOBHBIE CBEJICHHS O 1. IMoaroroBka pedepaToB, mMpe3eHTAIIU, BBICTYIJICHHH.
HEHPOHHBIX CETAX 2. Pestome, ananuTudeckuit 0030p mo mpooieme.
2 | Heliponnsle cetu B nakere | 1. Omnpoc no pesyapraraM MHAUBUYAJIBHOIO 3a1aHUS
ST: Neural Networks 2. IIpoBepka BbINOIHEHUS Ja00PaTOPHBIX padoOT
Ne 1,2,3,4
3 | Heiiponnsie cetu B Matlab | 1. IloxroroBka pedepaToB, mpe3eHTalHH, BRICTYIIICHHU.
2. IlpoMexxyTouHOE TECTUPOBAHUE.
3. IlpoBepka BbINOIHEHUS JJAOOPAaTOPHBIX paboT Ne 4, 5
4 | TeopeTnueckre aceKThl 1. [lonrotoBka pedeparoB, Npe3eHTANM, BEICTYIJIEHUHN.
HEYETKHX MHOXECTB 2. Pestome, aHanmuTH4eCKHil 0030p 1o mpobdieme.
3. Onpoc no pe3yapTaTaM WHANBUAYAJIBHOTO 3aJaHUs.
5 | Heuerkoe mozaenupoBanue | 1. [IpoBepka BrinoiaHeHus 1abopaTopHoit padboTsl Ne 6
B cpene Matlab. 2. 3anmTa MpOEeKTHOTO 3aJlaHusl.
Bvicmaenenue 3auemoé no
oucyuniune
2.3.1 3aHsATHSA JIEKIUOHHOI0 THIIA
JleKuMOHHBIE 3aHATHS HE PEIYCMOTPEHBI YI€OHBIM IJIAHOM.
2.3.2 CeMuHapcKue 3aHATHUSA
CeMuHapckue 3aHATUA HE TPETyCMOTPEHbl Y4€OHBIM IJIAHOM.
2.3.3 JIaGopaTopHbIe 3aHATHS
No HanmenoBanue HanmenoBanue mabopaTopHBIX dopMa TEKyILETo
/1 pasnena pabor KOHTPOJIS
Heiponnsle cetu B [pe/mocT mporeccupoBaHue [IpoBepka BBINTOIHEHUS
makere ST: Neural MHoOrocioiHbIi NepcenTpoH nabopaTopHBIX paboT No
Networks (MLP) 1
Panunanbhas 6asucHas QyHKIUS.
BepositHocTHast HelfpoHHasi CeTh [IpoBepka BbIIOTHEHUS
O06001meHHO-perpeccuoHHas nabopaTopHbIX paboT Ne
HEWpPOHHAs CETh 2
JInnelinas cetp
2. IIpoBepka BBINIOIHEHUS

Cetr Koxonena

nabopaTopHBIX padoT No
3

Pemenue 3amau kiaccugukauu B
nakere ST: Neural Networks

[IpoBepka BBINMOITHEHUSA
nabopaTopHbBIX paboT No
4

Pemmenue 3amau perpeccuu B
nakere ST: Neural Networks

[IpoBepka BBIMOITHEHUSA
n1abopaTopHbIX paboT Ne
4

[Iporno3upoBanue BpeMEHHBIX
psmoB B makere ST: Neural

[IpoBepka BBIOTHEHUS
71a00paTopHbIX paboT No

6




Networks

4

Henponnsle cetu B
Matlab

OOyueHre HepOHHBIX ceTelt

IIpoBepka BBINIOIHEHUS

nabopaTopHbBIX paboT No
4

IlepcenTpoHBI, TMHEWHBIE,
panuanbHble 6a3uCHbBIE CETH

[IpoBepka BBINMOJIHEHHUS
nabopaTopHBIX paboT No
5

Ceru KmacTepusanum 1
Knaccupukanum

[TpoBepka BBIMOJIHEHHS
nabopaTopHbBIX paboT No
5

PCKypeHTHBIC CCTHU

[IpoBepka BBIMOJIHEHHUS
71a00paTOPHBIX pabOT
Ne5

IIpuMeHeHre HEUPOHHBIX CETEM.

ITpoBepka BBIMOJIHEHHUS
"1a0opaTopHbIX paboT Ne
5

®opMHUpOBaHUE MOJEIIEH
HEUPOHHBIX CETEU

[IpoBepka BBITIOTHEHUS
nabopaTopHbIX paboT Ne
5

Heuetkoe
MOJIETTMPOBAHUE B CPEJIE
Matlab

HeueTkas noruka

[TpoBepka BHITIOTHEHUS
nabopaTopHbIX paboT No
6

CuHcTeMbl HEYETKOTO BBIBOAa

IIpoBepka BBINIOIHEHUS

nabopaTopHbBIX padoT No
6

IIponecc HeueTkoro
MOJIeTMpOBaHMs B cpeae Matlab

[IpoBepka BBINOITHEHUS

nabopaTopHBIX paboT No
6

Heuerkas xnacrepuzanus B Fuzzy
Logic Toolbox

[IpoBepka BBINMOITHEHUSA
nabopaTopHBIX paboT No
6

OCHOBBI HEUETKHX
HEUPOHHBIXCETEU

[TpoBepka BHIMOITHEHUSA
nabopaTopHbIX paboT Ne
6

ITpumeps! pa3pabOTKU HEUETKUX
MOJEJIeH IPUHATUS PELICHUN B
cpene Matlab.

Bvicmasnenue 3auemos no
oucyuniuxe

[TpoBepka BBHIOTHEHHUS
n1abopaTopHbIX paboT Ne
6

2.3.4 KypcoBbie padoThl

KypcoBsie paboThl HE TPEAYCMOTPEHBI YU€OHBIM TIITAHOM.

24 Ilepeyenb y4eOHO-MeTOAUYECKOr0 oOOecmedYeHHs AJIsl CAMOCTOSITEJIbHOM
padoThl 00y4yarmerocs no AUCHUIINHE

Llenpro caMOCTOATENBHOM padOTHI CTYAEHTA SIBJISETCS YIIyOJ€HUE 3HAHUW, IIOJIydEeHHBIX
B pe3ynbTaTe ayIuTOPHBIX 3aHATUN. BplpabaTbiBaloTCs HABBIKM CaMOCTOSITEIbHOW pabOTHI.
3aKkperIsioTcs ONBIT W 3HAHMS TOJYYeHHbIE BO BpeMs J1abopaTopHBIX 3aHATUH. Hibke
NpEACTaBIEH  IEpEYeHb  Y4eOHO-METOAUYECKUX  MATepHalloB,  KOTOpPbIE  ITOMOTAIOT
oOy4JaromeMycsi OpraHHu30BaTh CaMOCTOSITEIbHOE U3ydeHHE TeM (BOIPOCOB) IMCHUUIUIMHBI IO
BceM BujiaM CPC.




Bun camocrosTenpHon [lepedyenn yueOHO-METOIUYECKOTO OOECTICUCHUS AUCITUTIITNHBI
paboThI 10 BBITIOJTHCHHUIO CAMOCTOSTEIIBHON PabOThI

1 2 3

Meroauueckue ykazaHus U1l HOATOTOBKH K JIEKIIMOHHBIM U

CEMUHAPCKUM 3aHATHSM, YTBEP)KIICHHBIC Ha 3aCeIaHNN Kaeapsl

NPUKIATHON MaTeMaTUKU (aKylIbTeTa KOMITBIOTEPHBIX TEXHOJIOTUH

u npuxiagHoii marematuku @I'BOY BO «Kyol'Y», mporokon Ne25

ot 29.06.2016 1.

Meroauueckue ykazaHHs 110 BBIIIOJHEHUIO CAMOCTOSTEIBHON

[IpopaboTka u
MOBTOPEHUE
JEKIUOHHOTO
Marepuala, MaTepuana
1 |yueOHOM 1 HaydHOMI

JUTEPATYPHI, .
[OATOTOBKA K paboThI, yTBEp>KACHHBIE HA 3acelaHN U KadeIpbl NPAKIaAHOR
CeMUHapCKM MaTeMaTHKH (aKkyabTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U

npukinaanoit marematuku @I'BOY BO «Ky6l'Y», npotokon Ne25 ot
SATIAM 29.06.2016 .

Metonnueckue yka3zaHHsl 110 BBIIIOJHEHUO Ta00paTOPHBIX padoT,
IloaroroBka k yTBEpKAEHHBIE Ha 3aceJaHNH Kadeapbl MPUKIATHON MaTeMaTHKH

2 |mabopaTopHbIM (akynpTeTa KOMITBIOTEPHBIX TEXHOJIIOTUN U MPUKIaTIHON

3aHATUAM marematuku @I'BOY BO «Ky6I'Y», nporokon Ne25 ot 29.06.2016
.
Meroanyeckue yka3zaHHsl 110 BBIITOJHEHUIO CAMOCTOATENbHON
IloaroroBka k paloThl, yTBEp>KACHHbIC HA 3aceJaHN U KadeIpbl MPUKIaTHON

3 |peleHuo 3a1a4 u MaTeMaTUKU (QaKyJbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHH U

TECTOB npuknagaoi Mmatematukn OI'bOY BO «Kyol'Y», mporokos Ne25 ot

29.06.2016 1.

Metoanueckue yka3aHus JJs IOJTOTOBKU 3cce, pedeparos,
KYPCOBBIX PabOT, yTBEpKICHHbIE Ha 3ace/laHUuU Kadeapsl

4 |IToaroToBKa MOKITAI0B |IPUKIATHON MaTEMATUKU (aKylIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHMA
u npukinagaoi marematuka @IBOY BO «Kyol'Yy», mpoTtokon No25
o1 29.06.2016 1.

MeTtoanueckue yka3aHUs O BBIIIOJHEHUIO PACUETHO-TpapuiIeCcKux
3aJJaHu i, yTBEP KJICHHbIE Ha 3aceJaHu U KadeAphl MPUKIATHON
MaTeMaTHKH (PaKylIbTeTa KOMITBIOTEPHBIX TEXHOJIOTUH U
[MoaroroBka x npurnagHoit MareMatukn @I'BOY BO «Kyol'Y», mpotokon Ne25 ot
peweHunto pacuetHo- |29.06.2016 .

rpaduyeckux 3amaHuil |MeTtoaudeckue yKa3aHusl 1O BBITIOJHEHUIO CAMOCTOSITEIbHON

(PI3) paboThl, yTBEPKACHHBIE Ha 3aceaHN U Kadeapbl MPUKIATHON
MaTeMaTHKH (PaKylIbTeTa KOMITBIOTEPHBIX TEXHOJOTUN U
npuknaanoit marematuku @I'BOY BO «Kyol'Yy», mpotokon Ne25 ot
29.06.2016 1.

MeTtoauueckue yka3aHHs 10 BBITIOJHEHHUIO CAMOCTOSITENbHON
paboThl, yTBEpKACHHBIE Ha 3aceAaHN U Kadeapbl MPUKIATHON
MaTeMaTUKU (PaKyabTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U
npuknaanoit marematuku @I'BOY BO «Ky6l'V», mpotokon Ne25 ot
29.06.2016 1.

TlonroroBka k
TEKyILIEMY KOHTPOJIIO

VYueOHO-MeTOANYECKHE MaTepuasbl I CaMOCTOSATENbHON paboThl 0Oydarommxcsl U3
Yyclla UHBAJIXJIOB U JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSIM UX 310pPOBbSI U BOCIIPUATHS HHPOPMALIUHU:

Jlst au1 ¢ HapyIeHUsIMHU 3pEHUS:

— B [Ie4aTHOU (popMe yBeTMUYEHHBIM MPU(TOM,

— B (popMe JIEKTPOHHOTO JOKYMEHTA.

Jlns i ¢ HapyleHUsIMH CITyXa:



— B Me4aTHoOU (opme,

— B (bopMe PIIEKTPOHHOTO JOKyMEHTA.

s i ¢ HapyIeHUsIMU OIIOPHO-IBUTATEIBHOTIO anapara:

— B MeYaTHOU (opme,

— B (bopMe PIIEKTPOHHOTO JOKYMEHTA.

JlaHHbIl nepedyeHb MOXKET ObITh PAacCHMpPEH M KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT
KOHTHHTEHTa 00yJarOXCsl.

3. O0pa3oBaTe ibHbI€ T€XHOJIOTHHU

JlexuuoHHBIE MaTepuaibl Pealu3yloTCs ¢ IIOMOIUBIO AIEKTPOHHBIX Ipe3eHTanuu. [Ipu
peanu3anuu ydeOHOW paboTel mo aucHumumHe «HeueTkne W HEHPOCETEBBIE TEXHOJIOTHUM
UCIOJIB3YIOTCA Cleaytolme 00pa3oBaTeIbHbIE TEXHOJIOTHH:

- HMHTEpaKTUBHAasd I10Jja4a MaTepuana ¢ MyJIbTUMEIUNHON CUCTEMOM;
- pa300p KOHKPETHBIX HCCIEI0BATENIbCKUX 3a/au.

O0beM HHTEPAKTUBHBIX 3aHATUH — 26% OT 00beMa ayJTUTOPHBIX 3aHATHH

Bun 3anarus Hcnonb3yemble HHTEPAKTUBHBIE KonnyectBo

Cemect
p (JI, TIP, JIP) o0pa3oBaTenbHbIE TEXHOIOTHU 4acoB

HHTepakTuBHas mojaya Marepuania ¢
7 JIP MYJIbTUMEIUNHON CUCTEMOM. 14
OOcyxIeHe CIOKHBIX U

M CKYCCUOHHBIX BOIIPOCOB.
KomrmibtoTepHble 3aHATUS B PEKUMAX
B3aUMOJICHCTBUS <dIperojiaBaTelb -
CTYZIEHT».

HTOIO 14

I[J'Iﬂ Ju € OTrpaHUYCHHBIMH BO3MOKHOCTAMHU 3O0POBbA MPECAYCMOTPCHA OpTraHU3alUsd
KOHCy.]'IBTaIII/II\/'I C UCITIOJIb30BaAHUEM SHCKI’pOHHOfI IIOYTHI.

4. Oue HOYHBIC cpeacrea AJIs1 TEKyHero KOHTPOJIsA ycneBaeMocCTu,
HpOMe)KyTO‘lHOﬁ aTTeCTAllMi 110 U TOIraM O0CBOCHUA TUCHUIIJIMHBI

4.1 ®oHA OLIEHOYHBIX CPE/ICTB /ISl IPOBeAeHUS TeKYyIIei aTTeCTANMI

YdueOHast ACSATENbHOCTh MPOXOJUT B COOTBETCTBUHU C TpaduKkoM Yy4eOHOTO IMpolecca.
[Iporiecc camMoCTOATENBHOW pabOTHl KOHTPOJHMPYETCS BO BpEMsl ayIUTOPHBIX 3aHATHH U
UHJMBUYaJIbHBIX KOHCYAbTAaMi. CamocTosTeNnbHAsE paboTa CTYAEHTOB MPOBOIUTCS B (opme
M3Y4EHHS OTACIIbHBIX TEOPETUUECKUX BOIPOCOB IO MpEjIaracMoi JIuTeparype.

@DOH/ OIEHOYHBIX CPEJICTB TUCHUILUIUHBI COCTOMT U3 CPEACTB TEKYLIEr0 KOHTPOJS (CM.
CIUCOK Ta00paTOPHBIX paboT, 3a/1a4 U BOIPOCOB) M HTOTOBOM aTTecTalluu (3a4eTa).

B Ka4ueCTBC OLCHOYHBIX CpCacCTB, HCITOJIB3YEMBIX JJIA TCKYLICTO KOHTPOJIA
YCIIEBAEMOCTH, TpeJIaraeTcsi MmepeueHb BOIMPOCOB, KOTOphIe MpopabdaThIBAIOTCS B Ipoliecce
OCBOEHHUsI Kypca. JlaHHBIM mMepeueHb OXBAaTHIBAET BCE OCHOBHBIC pa3/eibl Kypca, BKIIOYas
SHAaHMs, MMOJYYaCMbIC BO BpEMA CaMOCTOSTEIbLHOMI pa6OTI)I. KpOMe TOro, Ba)XKHBIM 3JIEMCHTOM
TEXHOJIOTUU SIBIISIETCSI CaMOCTOSITEIbHOE pELIeHHWE CTyAeHTaMH U cJada 3aJaHuid. ITo
NOJHOCTBIO HMHAMBUIyadbHass Qopma oO0yueHus. CTyIEHT paccKa3blBaeT CBOE pEIICHHE
MPErnoIaBaTeNio, OTBEYAET Ha JOMOJTHUTEIbHbBIE BOIPOCHI.

IIpumepHbIe 3a1aHns Ha JJabopaTopHble PadoOTHI:

1. Tlpe/moct mpoueccupoBanue. MHorocaoiHbI# epcentpoH (MLP)



3amanue 1.
Co3znats HelipoHHYIO ceTh Iutst pemeHus 3anaun XOR B makere ST: Neural Networks.
3ananue 2.

Co31ath HEHPOHHYIO CeTh IS alpPOKCHMAIny GyHkuu X~ B makere ST: Neural
Networks.
3aganue 3.

Co31aTh HEHPOHHYIO CETh IS alllIPOKCUMAIIHH (QyHKITUU x’ B nakere ST: Neural
Networks.

3amanue 4.

Co3aare HEHPOHHYIO CETh ISl PEIICHUS 331a4u Kiaccu(uKanuu BetoB Mpuca B makere
ST: Neural Networks.

3amanue 5.

Co3znath HEHPOHHYIO CETh [T alPOKCUMAIIUK (QyHKIIUH x* B makere ST: Neural
Networks.
3ananue 6.

Co3znaTh HEHPOHHYIO CETh JUTSl allIPOKCUMAIIUK (yHKIIUH xt+x— \/; B nakere ST:
Neural Networks.

3amganue 8.

Co3naTh HEHPOHHYIO CETh ISl pelieHUs 3a1a4n perpeccuu 11seToB Mpuca B makere ST:
Neural Networks.

3ananue 7.

Cos3nath HElPOHHYIO CETh I annpokcumanuu gyHkuun 1/ X B makere ST: Neural
Networks.

2. PamuanvHas 6azucHas ¢yHkuus. BeposTHOCTHast HEHpOHHAsS CETh.
O0001EeHHO-peTpecCuOHHas HEHPOHHAS CETh.
JIuneitnas ceTs.

3ananue 1.

Co3znath HEHPOHHYIO CETh paJAHaIbHON 0a3UCHON (PYHKIIMU /7S pEIICHUS 3aaun
perpeccuu 1BetoB Upuca B nakere ST: Neural Networks.

3ananue 2.

Co3naTth BEpOSITHOCTHYIO HEHPOHHYIO CETh JJISl pElIeHUs 3a/1aul KiacCU(PUKAIluU 1IBETOB
Upuca B makere ST: Neural Networks.

3ananue 3.

Co3znath 0000IEHHO-PETPECCUOHHYI0 HEHPOHHYIO CeTh Ul PEIICHUS 3aaul Perpeccuu
nBetoB Mpuca B nakere ST: Neural Networks.

3ananue 4.

Co3naTh IMHEWHYIO HEHPOHHYIO CETh ISl pEIICHUsI 3a/lauyu perpeccuu 1BetoB Mpuca B
nakere ST: Neural Networks.

3ananue 5.

Co3znath HEHPOHHYIO CETh paAualbHOM 0a3uCHON QYHKIIUU IS alllIPOKCUMAIIU
byHKIUH x” B makere ST: Neural Networks. CpaBHUTB pe3yJbTaT C MHOTOCIOMHBIM
IIEPCENITPOHOM.

3ananue 6.

Co31arb HEHPOHHYIO CETh paauaIbHON 0a3ucHON (QyHKIMHU IS Al POKCHMAIl UK
byHKIUH x” B maxere ST: Neural Networks. CpaBHUTB pe3yJbTaT ¢ MHOTOCIOMHBIM
IIEPCENITPOHOM.

3ananue 7.
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Co3marb HEHPOHHYIO CETh paauaIbHON 0a3uCHON (PYHKIIMHU IS allITPOKCUMAIAH

¢yaxkuuu 1/ x B makere ST: Neural Networks. CpaBHUTE pe3y/bTaT ¢ MHOTOCIONHBIM
HEPCENITPOHOM.

3. Cets KoxoHnena

3aganue 1.

Co3znats HelipoHHYIO ceTh KoXoHeHa Aisl peleHus 3a7jauu KiacTepu3aliy [BETOB
Upuca B makere ST: Neural Networks. [TocTpouTh TOMOIOTHYECKYIO KapTYy.

3ananue 2.

Co3znarp HellpoHHYIO ceTh KoXoHeHa Ji1s pelieHus 3aauu KiacTepu3alnuu
cTpouTenbHbIX peanpustuii Kpacuogapckoro kpas B makere ST: Neural Networks. [Toctpouts
TOIIOJIOTUYECKYIO KapTy.

3ananue 3.

Co3nath HEWpOHHYIO ceTh KoXoHEeHa Ji71s pellieHusl 3a/1auu KlacTepru3aliu
CeNbCKOX03sicTBeHHBIX Mpennpustuii Kpacnogapckoro kpast B makere ST: Neural Networks.
ITocTpouTh TOMONOTUYECKYIO KAPTY.

3amanue 4.

Co3znats HelipoHHYIO ceTh KoXoHeHa Aiis peleHns 3ajaun KiacTepu3alui TOproBo-
3aKynmouyHbIX npeanpustuii Kpacuomapckoro kpas B makere ST: Neural Networks. Tloctpouts
TONOJIOTHYECKYIO KapTy.

3ananue S.

Co3znatb HelipoHHYIO ceTh KoXoHeHa Aiis pelieHns 3ajjaun KiacTepu3aluyi peruoHoB
Kpacnonapckoro kpas B nmakere ST: Neural Networks. [TocTpouTh TOMOIOTHYECKYIO KapTy.

3ananue 6.

Co3narp HeHpoHHYIO ceTh KoxoHeHa JyuTsi pemeHus 3a/1a4u KiacTepu3aiuy (PMHaHCOBOTO
coctosiHus peruoHoB P® B makere ST: Neural Networks. ITocTpouTs TOmoiaornyeckyro Kapry.

3ananue 7.

Co3naTth HEHPOHHYIO ceTh KOXOHEHa [iJ1sl pellieHus 3a/1auu KIacTepru3aluu COMAIbHOTO
coctosiHus peruoHoB P® B makere ST: Neural Networks. ITocTpouTh TOMOIOTHYECKYIO KapTy.

3ananue 8.

Co3narp HellpoHHYIO ceTh KOXxOHEeHa JuIsl pellieHus 3a/1auu KiacTepu3aliuu
KOHOMHYECKOTo pa3BuTusi peruoHoB PO B makere ST: Neural Networks. IToctpouts
TOIIOJIOTHYECKYIO KapTy.

4. Pemenue 3amay kiaccuuranuu B nakere ST: Neural Networks

3aganue 1.

Penmts 3anauy knaccugukannu 1eroB Mpuca B makere ST: Neural Networks. C
MTOMOIIHI0 HHTEJUIEKTYaIbHOTO TTOMOIIHMKA TaHHBIX U CAMOCTOSITEIIBHO, UCTIONB3Ys Pa3TuIHbIE
TUTIBI HEUPOHHBIX ceTel. CpaBHUTH pe3yabTar. PaboTy mpeacTaBuTh B TpeX BUIAX: IEYaTHOM
(pedepar), MyaTbTEMETUIHOM (TIPE3EHTAIMS) U TPOTPAMMHOM (CO3JJaHHBIC HEUPOHHBIE CETH B
nakere ST: Neural Networks). [locnennue aBa 3anucarh Ha SJIEKTPOHHBIN HOCHUTEIT.

3aganue 2.

Penmts 3amavy kiaccuUKAIMU CTPOUTENBHBIX TpeanpusaTiit KpacHogapckoro kpasi B
nakere ST: Neural Networks. C moMoIip0 HHTEUIEKTYaIbHOTO TOMOIIHNKA JAaHHBIX U
CaMOCTOSITEIBHO, UCIIONB3YS Pa3IUYHbIE TUIIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3ynbraT. Paboty
NPEICTaBUTh B TPEX BUAAX: ITe4aTHOM (pedepaT), MyJIbTUMEANITHOM (IIpe3eHTalus) U
nporpaMMHOM (co3aaHHbIe HelipoHHbIe ceTH B makeTe ST: Neural Networks). Ilocnennue nsa
3aMucaTh Ha AJIEKTPOHHbBIA HOCUTENb.

3ananue 3.
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Penmth 3amauy xiaccupuKaium CeTbCKOXO3SIMCTBEHHBIX MPEANPUATHH B makete ST:
Neural Networks. C momMoIip0 HHTEIUIEKTYaIbHOTO MOMOIIHUKA JAHHBIX U CAMOCTOSITENIBHO,
UCIIOJIB3YSI pa3IMyYHbIe TUIIBI HEHPOHHBIX ceTel. CpaBHUTH pe3ynbTar. PaboTy mpencTaBuTh B
TpeX BUJaX: rmevatHoM (pedepar), MyIbTUMEIUHHOM (TIpe3eHTAIMsI) ¥ TPOTPAMMHOM
(co3nannbie HeliponHbie ceTu B makete ST: Neural Networks). [locnegnue nBa 3anucaTth Ha
AJIEKTPOHHBI HOCUTEb.

3amanue 4.

Peumts 3amauy kmaccuuKauu TOProBO-3aKylIOYHBIX Mpeanpustuii KpacHomapckoro
kpas B makere ST: Neural Networks. C moOMOIIBIO WHTEIUICKTYaIbHOTO TTOMOIIHUKA JTAaHHBIX U
CaMOCTOSITEIbHO, UCIIOJIB3YS Pa3InyuHbIe TUIIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3ynbraT. PaboTty
MPEICTAaBUTh B TPEX BHUAAX: eyaTHOM (pedepaT), MyIbTUMEANIHOM (IIpe3eHTAINs) U
nporpaMMHOM (co3naHHble HelipoHHbIe ceTH B nakete ST: Neural Networks). Tlocnennue nsa
3amucaTth Ha 3JIEKTPOHHBIN HOCUTEITb.

3ananue 5.

Peumts 3amauy wiaccudukanuu GUHAHCOBOTO COCTOSIHUS PeruoHoB KpacHomapckoro
kpas B nmakete ST: Neural Networks. C moMOIIBI0 HHTEIUIEKTYaIbHOTO MTOMOIHUKA JAHHBIX U
CaMOCTOSITEIBHO, UCIIOJIB3YS PAa3IMYHbIC TUIIB HEHPOHHBIX ceTeil. CpaBHUTH pe3yabTatr. Padoty
NPEICTaBUTh B TPEX BHUAAX: eyaTHOM (pedepaT), MyIbTUMEAUITHOM (ITpe3eHTalus) U
nporpaMMHOM (co3naHHbIe HelipoHHbIe ceTh B nakeTe ST: Neural Networks). [locnennue nsa
3aIMCaTh Ha JIEKTPOHHBIN HOCUTEIb.

3amanue 6.

Penmts 3aauy knaccupuKany COLMAIBHOTO COCTOSIHUS pernoHoB KpacHoaapckoro
kpas B makere ST: Neural Networks. C moMompi0 HHTEUIEKTYaTFHOTO TOMOIIHUKA JAHHBIX U
CaMOCTOSITEIbHO, UCIIOJB3YS Pa3InuHbIC TUIIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3ynbTaT. PaboTy
MPEICTaBUTh B TPEX BHUAAX: eyaTHOM (pedepaT), MyIbTUMEANIHOM (IIpe3eHTAINs) U
nporpaMMHOM (co3aHHble HelipoHHbIe ceTH B nakeTe ST: Neural Networks). [locnennue nsa
3amucaTth Ha 3JIEKTPOHHBIN HOCUTEIb.

5. GUI unrtepderic ams [T NNT

3ananue 1.

Co3matp HeHpoHHYIO ceTh Wi pemeHus 3amaun XOR B makete Neural Network Toolbox
cucreMbl Matlab. CpaBauTb pesynbrar ¢ maketoM ST: Neural Networks.

3ananue 2.

Co3znaTh HEHPOHHYIO CETh JUTS AalITPOKCUMAITUH (yHKITUH x” B nakere ST: Neural
Networks.
3ananue 3.

Co31aTh HEHPOHHYIO CETh IS alllIPOKCUMAIIHK (yHKITUU x° B makere ST: Neural
Networks.

3amanue 4.

Co3aare HEHPOHHYIO CETh IS PEIieHUs 3a7a4u Kiaccu(uKanuu BetoB Mpuca B makere
ST: Neural Networks.

3amanue 5.
Co3matbh HEHPOHHYIO CETh ISl aPOKCUMANIHHU (PYHKITUH x* B nakere ST: Neural

Networks.
3amaunue 6.

Co3marb HEHPOHHYIO CETh JIJIs1 AIIPOKCUMAITUU QYyHKITUH x'+x— \/; B nakere ST:
Neural Networks.

3ananue 8.

Co3naTh HEHPOHHYIO CETh ISl pelieHUs 3a7a4n perpeccuu 11seToB Mpuca B makere ST:
Neural Networks.
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3amanue 7.

Co3naTh HEHPOHHYIO CeTh I annpokcuManuu Gyakuuu 1/ x B makere ST: Neural
Networks.

6. IlIpouecc HeweTkoro MoAenupoBaHus B cpeae Matlab

ITpoexr Ne 1.

Co3aare HEYETKYI0 MOJICINb YITPABJICHUS CMECUTENIEM BOJIBI TPH MPUHSTUY aymia B Fuzzy
Logic Toolbox cuctemsr Matlab ¢ ncnonb3oBanuemM cpeacTB rpadudeckoro uHTepderica.

ITpoexr Ne 2.

Co3aaTe HEYETKYI0 MOJICIb YIIPABJICHUS KOHUIIHOHEPOM BO3/yXa B [IOMEIICHUU B
Fuzzy Logic Toolbox cucrembl Matlab ¢ ucnons3oBanuem cpeicTB rpaduueckoro uHTEpderica.

ITpoexr Ne 3.

Co3zaare HEYETKYIO MOJIENb YITPaBJICHUS KOHTEHHEpHBIM KpaHoM B Fuzzy Logic Toolbox
cucreMbl Matlab ¢ ucnonp3oBanuemM cpeacTB rpaduieckoro uHTepdeiica.

ITpoexr Ne 4.

Co3naTh HEYETKYI0 MO/JIENb YIIpaBJieHUsI KOHTeHepHbIM kpaHoM B Fuzzy Logic Toolbox
cucrteMbl Matlab B komMaHIHOM peKUMe.

ITpoexr Ne 5.

Co3aare HEYETKYI0 MOJICINTb YITPABJICHUS KOHIUIITHOHEPOM BO3/yXa B IIOMEIICHUH B
Fuzzy Logic Toolbox cucrtembr Matlab B koMaHIHOM peXHME.

ITpoext Ne 6.

Co3aare HEYETKYI0 MOJICNTb YITPABJICHUS CMECUTENIEM BOJIBI TP MPUHSTUY ayma B Fuzzy
Logic Toolbox cucremsr Matlab ¢ ucrnonszoBanueM cpencTs rpadgudeckoro nuatepgeiica B
KOMaHJHOM pPEXUME.

IIpoekr Ne 7.

Co3aare HEYETKYI0 MOJIENIb OIIEHKH (PMHAHCOBOM COCTOSATENBHOCTH KIMEHTOB MPH
npenocTaBieHnn OaHKOBCkuX kpeauToB B Fuzzy Logic Toolbox cucremsr Matlab ¢
M CIIOJIb30BAHUEM CPEJICTB Tpaduueckoro uHTEpdeiica.

ITpoexr Ne 8.

Co3aare HEYETKYI0 MOJIENIb OIICHKH (PMHAHCOBOM COCTOSATENFHOCTH KIMEHTOB MPH
npeaocTaBiIeHuN 0aHKOBCKUX KpeauToB B Fuzzy Logic Toolbox cucrembr Matlab B komanaHOM
pexuMe.

4.2 ®oH OLIEHOYHBIX CPeJACTB JJIA NMPOBeJdeHUS MPOMEKYTOYHOM aTTe CTAlUN

4.2.1 IlpumepHbIii IepeYeHb BONPOCOB K 3a4€Ty

[IpenmymiecTBa HEUPOHHBIX CETEH.

BBeneHne B HEHPOHHBIE CETH.

OTanel pa3BUTHS HEHPOHHBIX CETEM.

[Mapannenu u3 6uonorun. M3BecTHBIE THUIIBI CETEH.

ba3oBas HCKyCCTBEHHAsi MOJEIIb.

OmnpeneneHrue UCKyCCTBEHHOTO HEWpOHa.

OyHKIHUU aKTUBALUH.

[IpuMmeHeHre HEMPOHHBIX CeTel: paclio3HaBaHue 00pa30B, IPOTHO3UPOBAHUE.
[IpumMeHeHre HEHPOHHBIX CETEH: KTacTepu3anus, KiaccupuKarms.
10. IlpumeHeHne HEHPOHHBIX CETEN: alIPOKCUMALUs, YIIPABIICHHUE.
11. Teopema KommoropoBa- ApHoJibja.

12. Pabota Xexr-Hunbcena.

13. MaremaTHueckoe onrcanue padboTbl HEHPOHHOM CETH.

14. COop naHHBIX JJIsl HEHPOHHOM CETH.

15. OT6op nepeMeHHBIX U TOHUKEHUE PA3MEPHOCTH.

WX NN R W=
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.

41

4.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.

55.
56.

57.
58.
59.
60.
61.
62.

OTalbl peleHus 3a1ay.
Knaccudukanus 3agauy.

AnnaparHasi peanu3anus HEHPOHHBIX CETEH.
[IporpamMbl MOAETUPOBAHUS UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

OO0y4yeHne MHOTOCIIOHHOTO EPCENTPOHA.
ANropuT™M 00paTHOTO PacpOCTPaHEHUS.

[lepeoOyuenne u o6o0mEeHnEe. OTOOP JTaHHBIX.
Kak oOy4aeTcsi MHOTOCTIOWHBIN MEPCenTPOH.

Panuanvuas 6asucHas gyakius. OCHOBHBIC IPUHITUIIHI.

BepositHocTHas HeliponHas cetb. PNN-cetu.

O06o0mmenHo-perpeccruonnas HeliponHas cetb (GRNN).

JIn"enHada ceThb.

Heiipo-reneruyeckuii anroput™ oT00pa BXOIHBIX JAHHBIX.
VYnpasnsiemoe U HeynpaBiisieMoe 00ydeHrne - 00ydeHue ¢ yauTeneM u 0es.

3amaun KiIaccuUKaIuu.

Cerp Koxonena. Tonosnornueckast kapra.
Pemenue 3amayu kaccupuKauy pa3smuYHBIMU THIIAMUA HEHPOHHBIX CETEH.

Tabnuua cTaTUCTHK KITacCU(UKAIIUH.

IToporu npuHSATHS U OTBEPKEHUS PEILEHUN.

Pemenue 3amau perpeccuu B makere ST: Neural Networks.
3amaun aHaNM3a BPEMEHHBIX psioB. [IporHo3upoBanue Oymynmx 3HaYCHUH BPEMEHHBIX

PSIIOB.

[IporaosupoBanue BpeMeHHBIX psafoB B makete ST: Neural Networks.

I'padmueckuit mHTepdeiic monpzoBarens st Neural Networks Toolbox B cucreme

Matlab.

IIpocroit HelipoH. @yHKIUS aKTUBALUH.

HelipoH ¢ BEKTOpHBIM BXOJ0OM.

. ApxXuTeKTypa HEHpPOHHBIX CETEH.
Co3nanue, MHUIUANINA3ALHS U MOJICIINPOBAHUE CETH.

[Tpouenyps! anantanuu 1 o0ydeHus. Metoipl 00ydeHus. ANTOpUTMbl 00ydeHUs.
[lepcenTpoHbl, TMHEHHBIC, paAnaIbHbIC OA3UCHBIE CETH.

Certn wiacTepu3alny U KI1acCu PuKarum

Camoopranusyronmecs HelpoHHble cetu. LVQ-ceru.

Ceru Dnmana. Cern Xomduiaa.

Anmpokcumanus U GuiibTparus curaaaoB. CHCTEMBI YIIPaBICHUS.
BreruucnurensHas MOJENb HEHPOHHOM CETH.

®opmupoBanue Mozeneil HelipoHHBIX ceteld. [Ipumenenne cucremsl Simulink.

HcTopust pasBUTHS TEOPUH HEYETKUX MHOKECTB.

MeTo107I0TMM CUCTEMHOIO M HEUYETKOIO MOZACIIMPOBAHUS.

Ananus HCYCTKOIO u BCPOATHOCTHOI'O

HEOIPeIeTICHHOCTEN.

II0aX010B

K

MOACINPOBAHUTIO

OHpe,Z[CJ'ICHI/IC HCUCTKOTO MHOXCECTBA, OCHOBHBIC XaAPAKTCPUCTUKHU. OCHOBHBIEC THUIIBI

(GYyHKUMH PUHAJIEKHOCTH.

OnepauHH HaJ HCUCTKMMHU MHOXXCCTBaMHU.

HeueTkue OTHOIIEHUS M CIIOCOOBI €0 3aJlaHH . OcHOBHBIC XaPAKTCPUCTUKU HCUCTKHUX

oTHommeHu. HeyeTkoe oToOpaxeHue.

HeueTkast ¥ IMHIBHCTHYECKAs IEPEMEHHBIC.
Hederkue BenMuMHBI, YUCIIa U UHTEPBAJIBL.
TpeyronbpHble U TpanenueBUAHbIE (PYHKIUHN TPUHAIC)KHOCTH.

IlonsiTHE HEYETKOIO BHLICKA3BIBAHUS U HEUETKOTO npeankKara.

OCHOBHBIE JJOTHYECKUE OIEpaALUH.
[TpaBua HEYETKUX MPOTYKIIHH.
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63. ba3zoBas apxuTeKTypa CHCTEM HEYETKOIO BBIBOJA.

64. OCHOBHBIE 3Talbl HEYETKOTO BBIBOJIA.

65. OCHOBHBIE AJITOPUTMBI HEYETKOTO BHIBOJA.

66. OcHOBHBIE 371eMeHTHI cucTeMbl Matlab.

67. OCHOBHBIE TPUEMBI PAOOTHI.

68. I'padmueckne BO3ZMOXHOCTH.

69. Ilporecc pa3pabOTKK CHCTEMBI HEUETKOTO BBIBOJA.

70. 3aaya HEUETKOM KIacTepU3alluy U AJITOPUTM €€ PEILCHHUS.

71. CpencrBa pereHnst HeueTkoi kacrepusannn B Fuzzy Logic Toolbox.

72. OCHOBBI THOPHIHBIX CETEH.

73. Obmas xapakrepuctuka ANFIS — amanTuBHBIE CHCTEMBI HEHPO-HEYETKOTO BHIBO/A.

74. PaccMoTpeHrE TTPUMEPOB pa3pabOTKH HEUETKUX MOJICICH NMPUHSATHS PEIICHUU B Cpelie
Matlab.

75.llpumep  pemieHHus] 3aJa4d  HEUETKOTO  MOJICIMPOBAaHUS OLEHKH (MHAHCOBO-
SKOHOMHYECKOTO COCTOsIHUSA pernoHa (mpennpustusi) B Fuzzy Logic Toolbox.

4.2.2 Kpurepuu oueHKn

O1enka «3a4TeHoy:

— CTY[EHT MOKAa3bIBAET XOPOIME 3HAHUS U3YYEHHOTO Y4eOHOTO MaTepuana,

— CaMOCTOATEIBHO, JJOTHYHO U TTOCJIEIOBATEILHO U3JIaraeT U MHTEPIPETUPYET MaTEPHAIBI
y4eOHOTO Kypca;

— MOJTHOCTBIO PACKPBIBAET CMBICI MPEJIaraeMoro BOIpoca;

— BJIaJIC€T OCHOBHBIMU TEPMUHAMU U MOHATUSIMU U3yYEHHOTO Kypca;

— MOKa3bIBACT YMEHHE MEPETIOKUTh TECOPETUUCCKIE 3HAHUS Ha TIPEATIOIaraeMbIi
MPAKTUYECKUN OMBIT.

Onenka «He 3auteHo»:

— (pparmMeHTapHbIC 3HAHUS 110 AUCLUIINHE;

— OTKa3 OT OTBETa (BBIMOJHEHHUS MUCbMEHHOU paboThI);

— 3HaHME OT/ENbHBIX HCTOYHUKOB, PEKOMEHI0BAaHHBIX YUeOHOI mporpamMmoi 1o
JUCLUIIINHE;

— HEYMEHHE UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIM4Me rpyobIX OMMOOK;

— HU3KUU YPOBEHB KyJIbTYPbl HCIIOJHECHUS 3aJaHUM;

— HU3KUU YPOBEHBb CPOPMUPOBAHHOCTH 3asBJICHHBIX B paboUeii mporpaMme KOMIETEHITUH.

OueHOYHBIE CpEICTBA JJIi MHBAJIMUJIOB W JHUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSMU
37I0POBbsl BBIOMPAIOTCS € YUETOM UX MHAUBUIYAIbHBIX ICUXO(PU3UYECKUX OCOOCHHOCTEH.

— MpY HEOOXOMMOCTH MHBAIMIAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSI
IPEIOCTABIISIETCS JOTIOJIHUTENBHOE BPEMs JJIsl TOJATOTOBKH OTBETA HA K3aMEHE;

— IpU IPOBEICHUU MTPOLEAYPHI OLICHUBAHUS PE3YAbTaTOB 00y4YE€HUsI HHBAJINIOB U JIUII C
OTpaHUYEHHBIMU BO3MOXXHOCTSAMHU 310pPOBbs IPEYCMATPUBAETCS UCIIOIb30BAHNE TEXHUYECKUX
CPEICTB, HEOOXOJUMBIX UM B CBSI3U C UX MHAUBUIYAJIbHBIMH OCOOEHHOCTSIMU;

— MpU HEOOXOTUMOCTH JUIsl OOYJarOIMXCsl € OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbS U
MHBAJIUOB MPOLIeIypa OLEHUBAHUS PE3YIbTATOB OOYYCHHS 11O TUCIUTIIIHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO 3TaIlOB.

[Ipouenypa oneHUBaHUs PE3yIbTATOB OOYYEHHsI MHBAIUIOB U JIHUI| C OTPaH MYEHHBIMU
BO3MOXKHOCTSIMH 3/I0pPOBBSl 10 JUCHHUIUIMHE (MOJIYNIIO) IMpEeIyCMaTpPUBAECT IPEIOCTaBJICHUE
uHpopmanuu B (opmax, aJanTUPOBAHHBIX K OTPAaHMYEHUSIM HX 3I0pOBbS U BOCHPUATHSA
WHpOPMAITUH:

Jlst au1 ¢ HapyIIEHUsIMU 3pEHUSL:

— B [IeYaTHOU (popMe yBeTMUYEHHBIM MPU(TOM,
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— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

Jiist a1 ¢ HapyIIeHUSIMH CITyXa:

— B IIe4aTHOHU (hopme,

— B (popMe JICKTPOHHOTO JIOKYMEHTA.

Jl7ist a1 ¢ HapyIIeHUSIMH OMTOPHO-/IBUTATENBHOTO almapara:

— B TIe4aTHOHU (hopme,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TepedYeHbh MOXET OBbITh JOMOJHEH U KOHKPETH3UPOBAaH B 3aBHCHUMOCTH OT

KOHTHHTEHTa 00y4JaroMXCH.

5 IlepeyeHb OCHOBHOI M JONOJIHUTEJILHOM y4eOHOI JTUTepaTypbl, He0OX0AMMO 1JIs1

OCBOCHHSA NUCHMUIIIMHBI

5.1 OcHoBHas uTEpaTypa:

3ak 1O.A. Ilpunstue pemeHUN B YCIOBHUSX HEUETKUX U Pa3MbIThIX JaHHBIX : Fuzzy-
texnonoruu / FO. A. 3ak. - Mocksa : URSS : [Kumwxnsiii nom "JIMBPOKOM"], 2013. -
349 c. : un. - bubnuorp.: c. 344-349.

KazaxkoBueea E.B. Hederkue cuctembl (UHAHCOBO-DKOHOMHYECKOTO  aHaM3a
npeanpustuii 1 peruoHoB : MoHorpadus / E.B. KazakoBuesa, A.B. Kosanenko, M. X.
VYprenoB. - 1. KpacHomap, Wznarenscko-nonurpaduyeckuii meHtp Kybanckoro
roCyJlapCTBEHHOro yHuBepcutera, 2013. - 266 c.

Apyuxuna H. I'. MHTennexryanbHblii aHaTN3 BPEMEHHBIX PAAOB : yueOHOe rmocodue ams
cryneatoB By3oB / H. I'. Slpymkuna, T. B. AdanaceeBa, W. I'. IlepdunseBa ; H. T
Apyuxuna, T. B. Adanaceesa, U. I'. IlepdunbeBa. - M. : DOPYM : UHOPA-M, 2012. -
159 c.

PyrroBckas /. HeilpoHHbIE€ ceTH, TEHETUYECKHE AITOPUTMBI U HeUeTkue cucteMsl: [lep.c
noneck. W.JI. Pymwuckoro. 2-e¢ wumsmanume / J[. PyrkoBckas, M. Ilununasckuii, JI.
PyrkoBckuii. — U3a-Bo: 'opsiuas nunug-Tenexkom, 2013. — 384 c. [DyekTpoHHBIN pecypc|
— Pexxum nmoctyna: http/e.lanbook.com/books/element.php 7pll _id=11843.

I[J'ISI OCBOCHHU S JUCHUIIIIMHBI UHBAJIMAAMU U JIMIIAMU C OTPAHWUYCHHBIMUA BO3MOXKXHOCTAMU

3I0POBBSI MUMEIOTCSl WM3MaHHsS B DJCKTPOHHOM BHIEC B JJICKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanbp» u «OpaitT».

5.2 JlomoJiHUTeJIbHASA JIMTEpaTypa:

HIros6a, C.A. IIpoexrupoBanue HeueTkux cucrem cpencteamu MATLAB / C..
[lIroB6a. - M.: T'opsiuast nunus — Tenekom, 2007. — 288 c.

Xanikue, C. Heliponnsie cetu: monmubii kypc / XaiikuH, Caiimon; C. XaiikuH; [mep.
anri. H. H. Kyccyns, A. 1O. Illenecrosa ; nox pea. H. H. Kyccyns]. - U3a. 2-e, ucnp. -
M. : Bunesamc , 2008. - 1103 c.

Apymxuna, H. I. OcHOBBI Teopru HEYETKMX M THOPUIHBIX CHCTEM: yueOHOE Tocolue
JUI CTyIeHTOB By30B / Spyukuna, Hanexna I'meGosna ; H. I'. Spymkuna. - M. :
dunaHcH ¥ cTaTUCTHK, 2004. - 320 c.

bopucor B.B. Heuerkne momenu u cetm [DIEKTpOHHBIM pecypc]: yueOHOe mocodue /
B.B. bopucos, B.B. Kpyrnos, A.C. ®enynos. — DnekrpoH. naH. — M.: ['opsiuas nuHus-
Tenexom, 2012. — 284 c. — Pexxum gocryma: https:/e.lanbook.com/book/5126.

6. Ilepeyenp pecypcoB HH(OPMANMOHHO-TEJEKOMMYHHKAUMOHHONH  CeTH

«I/IHTepHeT», H606X0)1HMI)IX AJIs1 OCBOCHUA JUCHUIIJIMHBI

1.

Buxunenus, ceodonnas sHukoneaus. — Pexxum gocryna: http//ru.wikipedia.org.
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2. Hefiponnble cetn. OiekTpoHHBIM  ydeOHumk. StatSoft. — Pexum  nmoctyna:
http//www.statso ft. ru/home/textbook/modules/stneunet. html.
3. ALGLIB User Guide - Knaccuduranus, perpeccus, Kiacrepusaius, padbora ¢ JTaHHBIMH

- Heliponnsie ceTu - Pexum JIOCTYyTIA:
http//alglib.sources.ruw/dataanalysis/neuralnetworks.php.

4. Beemenue B Teoputro HeWpoHHbIXx cerei. PC  Noon. — Pexum pocryma:
http//www.orc.ru/~stasson/neurox. html.

5. Jlekuuu 1O TEOpPUM M NPUIIOKEHUSM HCKYCCTBEHHBIX HEUPOHHBIX ceTer. — Pexum

nocryma: http/alife.narod.ru/lectures/neural/Neu ch05.htm.
6. IlpoexkrupoBanme cucreM ympasienus \ Fuzzy Logic Toolbox. C./I. llIroB6a "Benenne

B TEOPHUIO HEYETKUX MHOXKECTB UM HEYETKyl0 Joruky'. — Pexum pocryna:
http://matlab.exponenta.ru/fuzzylogic/bookl/1 7.php.
7. DnekrpoHHO-OuOIMoOTeuHass cucrema MzmatenbctBo <«JlaHb». — PexuMm gocryma:

http/e.lanbook.com.

7. MeToanuecKkue PEKOMEHAALIUH IO OPraHu3alui U3yYC€HUS JUCHUIIMHBI

KoHnTponbHas paboTta mpezacraBisieT cOOOH caMOCTOATENBHYIO pedepaTuBHyr paldoTy
CTyaeHTOB. Kax/Iplif CTyIeHT BBITIOJIHSAET paboTy MO OJTHOM Teme.

Hns nanucanus pedepata HEoOXoauMo momodpate autepaTypy. OOlee KOTMYeCTBO
JUTEpaTypHbIX HMCTOYHUKOB, BKIIOYas TeKCTbl M3 MHTepHera, (myOnMKanuum B JKypHauax),
JOJDKHO COCTaBJIATh HE MeHee 10 HauMeHOBaHUM. Y4eOHUKHU, KaKk IIPaBUJIO, B JUTEPAaTypHbIE
MCTOYHUKU HE BXOJAT.

Pedepatsl BbimonHsAIOT Ha nucrax gopmara A4. CTpaHULBI TEKCTa, PUCYHKU, (HOPMYIIbI
HYMEpYIOT, PHCYHKA CHAOXXarOT TOPUCYHOUHBIMH HaINUCAMH. TEKCT cJeayeT IedaraTh
mpudgrom Nel4 ¢ uHTepBaioM MeEXITy cTpokamu B 1,5 uHTepBana, 06e3 HEIOMYCTHUMBIX
cokpalieHuil. B koH1e pedepara JOIKHBI OBITH ClIEaHbl BHIBOBI.

B xoH11€ paboTBI TPUBOAT CIIMCOK UCITOJIb30BAHHBIX HCTOUHHUKOB.

Pedepar nomkeH ObITh MOANNCAH CTYACHTOM C YKa3aHUEM JaThl €€ OQPOPMIICHHUSL.

PaboTthl, BeIMOIHEHHBIE 0€3 COOMIOACHUS MEePEUNCIIEHHBIX TpeOOBaHM, BO3BPALAIOTCS
Ha JJOpabOTKYy.

BeinmonHeHHas CTyaeHTOM paboTa ompeessieTcss Ha IPOBEpPKY IpernojaBareiio B
YCTaHOBJICHHBIE CpOKH. Eciin y mperogaBarens ecTh 3aMeyaHus, paboTa BO3BpALACTCs U TOCie
UCIIpaBJICHUN 100 BHOBb OTIPABIISIETCS HA POBEPKY, €CJIM UCIIPABIICHUS CYIIECTBEHHBIE, JTM0O0
IPEIbABIISETCS Ha 3a4eTe, TA€ MPOUCXOAUT €€ 3alliTa.

TBopueckue 3a1aHusl (IIPOEKTHI), CIOCOOCTBYIONME ()OPMUPOBAHMIO KOMIIeTe HIIUH
6a3oBoii yactu OOII

Heuetkue u HelipoceTeBble TEXHOJOIMM B HKOHOMHKE CErOJIHS paccCMaTpUBAETCs Kak
OJTHO M3 IJIaBHBIX HOBBIX HAIIPaBJICHUH MOJEPHU3AIMN YKOHOMUKH, KaK HEOOXOAUMOE yCIIOBUE
¥ BaXXHEHIM I MeTo1 00paboTku WHGOPMAITUH.

OCHOBHBIE HalIPaBJICHUS HEUETKUX U HEIPOCETEBBIX TEXHOJIOIUH B SKOHOMHUKE:

o opraHuzaius OaHKa MMPOTPAMMHBIX MPOJYKTOB, MCIOJB3YeMbIX (MHAHCUCTAMH,

SKOHOMMCTaMH W OpraHaMd pETHMOHAIbHOM BIACTH, OCHOBAHHBIX HAa HEYETKHX U

HEHPOCETEBBIX TEXHOJIOTUAX B DKOHOMUKE;

. pa3paboTKa HEYETKUX MOJIeNiel U HEUPOHHBIX CeTel B SKOHOMUKE;

o pa3paboTka MPOTrPaMMHOIO OOECHEYeHHUs, OCHOBAaHHOIO Ha HEUYeTKUX U

HENUPOCETEBbIX TEXHOJIOIUX, I MyHHUIUMIIAJbHBIX 00pa30BaHUM.

Hcronp3oBaHue B SKOHOMUYECKOM JAEATENIBHOCTM HEYETKUX U HelpoceTeBbIX
TEXHOJIOTUM HE OTPULAET TPAJULMOHHBIX TEXHOJIOTMH aHajlu3a M OLIEHKU, a BBICTYIAET B
KauecTBE MPOJYKTa MOJACPKKM MPUHSTHS PELIEHUH, YTO 3HAYUTENBHO IMOBBIIIAET KaueCTBO
HPUHUMAEMBIX PELICHH.
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[IpoBeauTe aHanM3 MO OJHOW M3 BHIOPAHHBIX BaMu TeMaTHK (He MmeHee 10 ciaiiioB u 20
JUCTOB TeKcTa). BO3AMOXKHO HCIOIB30BaHUE 3BYKOBOTO COMPOBOXKICHUS, aHUMAIUU (ayauo-, U
BHUJICOMATEpHUaa).

Ha nepBoii crpanutie cnaiina obs3atenpHo ykaxute @.M.0. aBTopa, kypc. OneHuBaercs
paboTa Mo CIeAYIOIMM KpPUTEPHSIM:

— TIOJTHOTA MPEJCTABIICHHOTO MaTepuana;

— oopMIIeHHE;

— IpeJICTaBJICHHUE U 3aIlUTA.

TeMbl npe3eHTALMI U I0K/IA10B

— Ilporao3upoBanue Kypca WH(ISAIUU CPEICTBAMH HEHPOHHBIX U HEYETKO- HEHPOHHBIX
cersix B makere ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr
Matlab.

— IIporHo3upoBaHue Kypca nojuiapa CpeicTBaMH HEHPOHHBIX W HEYETKO- HEHPOHHBIX
cersix B makere ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr
Matlab.

— IIporHosupoBaHue Kypca €Bpo CpeICTBAMU HEHPOHHBIX U HEYETKO- HEMPOHHBIX CETSIX
B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr Matlab.

— IIporao3upoBanue Kypca F0aHb CPEJICTBAMU HEHPOHHBIX M HEUETKO- HEHPOHHBIX CETIX
B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr Matlab.

— TporHosupoBaHue cToMMOoCTH Kypca axuuii « TYKOWMJI» cpencTBaMu HEHpPOHHBIX
HeueTko- HeWpoHHBIX ceTsx B makere ST: Neural Networks m B makerax Neural Network
Toolbox u ANFIS cuctemsl Matlab.

— IIporHo3upoBanue crouMocTu Kypca akiuii «PocHe(rs» cpeacTBaMyu HEHPOHHBIX U
HeueTko- HeWpoHHBIX ceTsx B makere ST: Neural Networks m B makerax Neural Network
Toolbox u ANFIS cuctemsl Matlab.

B ocBoeHnu mUCHUIUIMHBI MHBATUIAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
30pOBbsl OOINBINIOE 3HAYEHHE HMMEET WHIWBUIyalbHas yueOHas paboTa (KOHCYNbTAIlMU) —
JOTIOJTHUTENBHOE Pa3bsICHEHUE YUeOHOTO MaTepuaa.

WuauBuyanbHble KOHCYIbTAllUM 1O TPEIMETY SIBJISIOTCS BaXXHBIM  (DakTopom,
CIIOCOOCTBYIOIIMM WHIWBUIYaTU3alMH OOY4EHUS W YCTAaHOBJICHHIO BOCITUTATEILHOTO KOHTAKTa
MEXAy TMpernojaBareieM M OOydJalomMMCs HWHBAIHIAOM WM JIMIIOM C OTPaHHYCHHBIMU
BO3MOXXHOCTSIMH 37J0POBBSL.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX MPH OCYILECTBJIE HUU
00pa30BaTeJIbLHOIO MPOLECcCca M0 JUCHUILINHE (MOAY.I10) (IPH HEO00XO0AUMOCTH)

8.1 IlepevyeHb HHG OPMALMOHHBIX T€ XHOJIOTHIA
— [IpoBepka OMaIHUX 3alaHU U KOHCYJIBTUPOBAHUE MTOCPEICTBOM SJICKTPOHHOU MOYTHI
u conuanbHoi cetu «BKoHTakrey.
— Hcnonb30BaHME  DJIEKTPOHHBIX IPE3CHTAllMd INpPU  INPOBEICHUHU JIEKIMOHHBIX U
71a00paTOPHBIX 3aHSITUM.

8.2 IlepevyeHb HEOOXOAMMOIO MPOIPAMMHOIO 00ecreYe HUs

OnepanuonHas cucrema MS Windows (pasaensl 2, 3, 5 TUCHHIIIUHBI).

HuTerpupoBannoe oducHoe npunoxenue MS Office (pa3menst 2, 3, 5 IUCUUIIIHHEI).

3. IlporpammHoe obecrieueHne [UIsi OpraHU3AI[MHU  YIPABJISEMOTO KOJUIGKTUBHOTO U
6e3onacHoro noctyna B MHTepHeT (pa3aenst 2, 3, 5 TUCHUIIIMHBI).

4. Tlaker Statistica Neural Network (pa3znen 2 AuCHUIIITUHEI).

5. Tlaker Matlab Neural Networks Toolbox, monynmu Fuzzy Logic Toolbox, ANFIS
(pazmensl 3 U 5 TUCHIUTITUHBI).

DN —
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8.3 IlepeyeHb He00X0AUMBIX MH( OPMANMOHHBIX CIIPABOYHBIX CHCTEM
Buxunenus, cBobomnas suHuukinoneaus — Wikipedia [Dnexrponnsiii pecypc]. - URL:

http//ru.wikipedia.org.

DJIEKTpOHHAS OnoOIMoTeKa Kyol'yY [DnexrpoHHBIH pecypce]. - URL:
http//www.kubsu.ruru/node/1145.

OnexrponHas 6ubmuoreunas cucrema eLIBRARY.RU [Onexrponnsiit pecype]. - URL:

http//www.elibrary.ru.

9 MaTtepuajbHO-TeXHHYeCKoe o0ecneyeHne y4eOHOi JUCIMIIIMHBI

MaTepI/IaJIBHO—TCXHI/I‘ICCKOG obecrieyeHue JUCHHUIIIIMNHBI 1

No Bun pabot
OCHAIICHHOCTh

1. JlekunoHHBIE JlekumoHHas ayguToOpus, OCHAICHHAs MPE3EHTAllMOHHOM TEXHHKOM

3aHSATUS (mpoexkTop,  9KpaH,  KOMIBIOTEP/HOYTOYK),  COOTBETCTBYIOLM
MPOTPaMMHBIM OOECII€YEHHEM, a TakkKe HeoOXOIUMOl MeOenbio
(Tocka, CTOJBI, CTYIIbS)
(aymutopuu: 129, 131, 133, A305, A307)

2. | JlabopatopHbie JlaGopaTopusi, yKOMIUJIEKTOBaHHAs! CHEIHAIM3UPOBAHHON MeOebio,

3aHATUS TEXHHUYECKUMH CpeacTBaMu o0ydeHHsi (coBpemeHHbIMH [IDBM Ha
6aze mpoueccopoB Intel mmm AMD, 00BeIMHEHHBIMH JIOKAJIHLHOM
CeThI0) C BBIXOJIOM B MIOOaIbHYIO ceTh IHTepHEeT, a TaKke
COBPEMEHHBIM  JIMIIEH3UOHHBIM  MPOTPAaMMHBIM  OO€creueHueM
(omeparnmonnas cucrema Windows 8/10, maker Microsoft Office, cpenbt
nporpammupoBanusi MS Visual Studio u Delphi)
(aymuropuu: 101, 102, 105, 106, 107, A301a)

3. | I'pynnioBsie Aymatopuss UL CEMHUHApPCKUX  3aHATUH,  TPYNIOBBIX U
(MHAMBUIyallbHbIE) | UHIUBUAYAJIbHBIX KOHCYJIbTAIIUN, YKOMILJIEKTOBAaHHBIE HEOOXOAMMOU
KOHCYJIbTALIUH MeOembIo (JIOCKA, CTOJIBI, CTYIbS)

(aymutopuu: 129, 131)

4. | Texyumi Aynuatopusi UIsi CEMHHAPCKUX 3aHATHUM, TEKYIIEro KOHTPOJIS U
KOHTPOJIb, MPOMEXYTOYHOM  aTTeCTAllMU, YKOMIIJICKTOBAHHAs HEOOXOIUMOM
MIPOMEKYTOUHAS MeOeNblo (T0CKa, CTOJNBI, CTymbs) (aymutopuu: 129, 131, 133, A305,
aTTecTalus A307, 147, 148, 149, 150, 100C, A3016, A512), koMOblOTEpaMu ¢

JUIEH3HUOHHBIM ITPOTPAMMHBIM OOSCIICUEHHUEM H BBIXOJIOM B HUHTEPHET
(aymutopuu: 106, 106a. A301)

5. CamMocTosTenpHas KabGuner s CaMOCTOSTEIbHOU paboThl, OCHAaIIICHHBIN

pabora KOMIIBIOTEPHOW TEXHUKOHW C BO3MOXKHOCTHIO TOAKIIOUYEHHS K CETH

HHTepHeT, mporpaMMoill SKpPaHHOTO YBEIMYEHHUs, OOECIeYCHHBIN
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CpeLy
YHUBEPCUTETA, HEOOXOIUMON MeOENbI0 (JOCKa, CTOBI, CTYIhsI)
(aymutopus 102a, YnTanbHBIN 3a1).
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