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1. HeJuu u3ag0a4n y4eOHON JUCHUIIMHBI

1.1 llean auCHUNINHBI

HCJ'II/I HU3Y4YCHUA AOUCHUIIIINHBI

oTpeIeTIeHbI

rOCYIapCTBEHHBIM 00pa30BaTEIbHBIM

CTaHJApTOM BBICIIEr0 00pa3oBaHMUs U cooTHeceHbl ¢ obummu nemrsmu OOIT BO mno
HampaBjeHuo noarotoBku «lIpuknagHas maremMaTuka W UHQOpPMaTHKa», B paMKax KOTOpOM
IPENOJACTCA JUCIUILINHA.

ceTei;

Leapl0 OCBOGHWE CTYICHTAMH TEOPETUYECKUX M TPAKTHYECKHMX OCHOB HEUETKUX W
HEHPOCETEBBIX TEXHOJOTHH, W3Y4CHHE METOIOB IPOCKTHPOBAHUS M OOYYCHHS] HEUPOHHBIX
MMOCTPOCHUSA HCYCTKUX U HeﬁpOCCTCBLIX MaAaTEMATHUYCCKUX MO,Z[CJICI\/'I U aHajIu3a Hux
(GYyHKIIMOHUPOBAHUA.

1.2 3agaun QMCUMILUIUHBI
npuoOpeTeHre 3HaHUH B 00JaCTH HEUYETKUX U HelPOCEeTeBbIX TEXHOJIOTUH;

IIPUMEHEHNE HEYETKUX U HEHPOCETEBBIX TEXHOJIOTUH B PUKIAIHBIX 33/1a4ax;
IIPOEKTUPOBAHNE MOJEJIE HEUETKUX U HEMPOCETEBBIX TEXHOJIOTUH.

1.3 MecTo yuyeOHoii qucumuinHbl B ctpykrype OOII BO
Jucuunnuna «HedeTkne n HEMPOCETEBBIE TEXHOJIOTUH » OTHOCUTCS K BAPUATUBHOM 4acTH
yaebHoro miana (b1.B).
N3ydenne naHHOW NUCHUIUIMHBI 0a3upyeTcs Ha 3HAHHUSIX MAaTEMaTHUYECKUX JTUCIUIIINH
6a3oBoit yactu (b1.65) OOII GakanaBpuara.
JlaHHas QUCIHUIUIMHA TECHO CBS3aHA C MOCICAYIOIMMH TUCIUILIMHAMUA 0a30BOM YacTH

(b1.b): «Metonpl ontumuzanun», «BapuanuonHoe ucuuciesue 1 OY» U BapuatuBHON 4acTu
(b1.B): «OkcnepTHBIE CHUCTEMBI», «CHCTEMBI MCKYCCTBEHHOTO WHTEIIEKTay, «Teopus HEeUEeTKIX
MHO>KECTB).

1.4 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHsI 110 AUCHUILVINHE, COOTHECEHHBIX €

IVIAHUPYEMBIMHU pe3yJdbTaTaMU 0CBOCHHUS 06pa30BaTe.]'le0]7[ MporpaMmmbI

W3ydyenne naHHOM yueOHOW [OUCHUILIMHBI HampaBlieHO Ha (OpMUpPOBaHUE ¥
oOyuaronmmxcst npodeccruonanbubx komrereHui (11K):
No MHeke Coglepranue B pesyanaTe6H3yqum1 y4eOHOM U CHUIIIMHBI
n.1;. KOMIIET | KOMIIETEHLINH (Usin eé oOyJaronmecs AOIKHbI
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 IMCUUILNIAHBI

No HaumMmenoBanue

dopMa TEKyILLET0 KOHTPOJIS
pasze paznena/MoayIs P p




Ja

2
OcCHOBHBIE CBEJIEHUS O 1. [loxrotoBka pedeparoB, Npe3eHTALNM, BEICTYILIIEHUHN.
HEUPOHHBIX CETAX 2. Pestome, ananutuueckuit 0630p mo mpoodieme.
2 | Heiiponsnsle cetu B nakere | 1. Ompoc no pesyapraraM MHAWBUIYAIBHOIO 3a1aHUS
ST: Neural Networks 2. IlpoBepka BBITIOIHEHUS TA00OPATOPHBIX padOT
Ne 1,2,3,4
3 | Heiiponnsie cetu B Matlab | 1. IlonroroBka pedepaToB, mpe3eHTalHH, BHICTYIIICHH.
2. IlpomexxyTo4HOE TECTUPOBAHHUE.
3. IlpoBepka BbITIONHEHUS 1a00paTOpHBIX paboT Ne 4, 5
4 | Teopernueckue aceKThl 1. IToaroToBka pedeparoB, Mpe3eHTANN, BRICTYILIICHHUH.
HEUYETKUX MHOKECTB 2. Pestome, aHanuTHUECKU 0030p 1O MpodIIeMe.
3. Onpoc no pe3ynpraTaM WHIMBUAYAIbHOTO 3aJaHHUSL.
5 | Heuetkoe mozaenupoBanue | 1. [IpoBepka BrinoiaHeHus 1abopaTopHoit padboTsl Ne 6
B cpene Matlab. 2. 3anmTa MpOEeKTHOTO 3aJaHusl.
Bvicmasnenue 3auemos no
oucyuniumne
2.3.1 3aHsTHSA JIEKIIHOHHOI'0 THIIA
JleKuMOHHBIE 3aHATHS HE TPEIYCMOTPEHBI YICOHBIM TIJIAHOM.
2.3.2 CemuHapckue 3aHATHS
CemuHapckue 3aHATUS HE TTPETYCMOTPEHBl YI€OHBIM MIaHOM.
2.3.3 JIaGopaTopHbIe 3aHATHS
Ne HanmenoBanue HaunmenoBanue nmabopaTopHBIX dopMa TEKyILEeTo
/1 pasnena pabor KOHTPOJIS

Helipounsie cetu B
nakere ST: Neural
Networks

I[Ipe/mocT mporeccupoBaHue

MHoOrocinoiHbIi NepcenTpoH
(MLP)

IIpoBepka BBINIOIHEHUS

nabopaTopHBIX paboT No
1

Panunanbhas 6asucHas QyHKIuUS.
BepositTHocTHas HEHpOHHAs CETh
O060011IeHHO-perpecCuoHHast

[TpoBepka BBHIOTHEHHUS
n1abopaTopHbIX paboT Ne

HEUPOHHAs CETh 2
JInHelHasg ceTh
[IpoBepka BBINOITHEHUSA
2. Cets K 6 6
eth KoxoHnena nabopaTopHbBIX paboT No
3
[IpoBepka BBIMOITHEHUSA
Pemenue 3anay xnaccuukanum B HA60DATODHEIX haGoT No
nakete ST: Neural Networks 4 paTop p h
[TpoBepka BBINMOITHEHUSA
Pemenue 3amau perpeccuu B 1a60DATOPHELX aGoT Ne
nakete ST: Neural Networks 4 patop p -
[Iporno3upoBanne BpeMEHHBIX [IpoBepka BBIMOJIHEHHUS
psnoB B makere ST: Neural nabopaTopHbIX paboT No
Networks 4
3. | Heliponnsie cetu B [IpoBepka BBIMOJIHEHHUS

Matlab

OOy4yeHne HeHpPOHHBIX ceTe

71a00paTopHBIX paboT No




4

IlepcenTpoHBbl, TMHENWHBIE,
paauanbHbIe 0a3UCHBIC CETH

IIpoBepka BBINIOJIHEHUS

nabopaTopHbIX paboT No
5

Ceru KmacTepusanuu U
KaccuUKAITNT

[IpoBepka BBINMOJIHEHHUS

nabopaTopHBIX paboT No
5

PexypenTtHbie cetn

[TpoBepka BBIMOJIHEHHS
71a00paTOPHBIX PadOT
Ne5

[IpumeHeHne HEHPOHHBIX CETEH.

[IpoBepka BBIMOJIHEHHUS
nabopaTopHbIX paboT No
5

dopMupoBaHUE MOJIENEH
HEUPOHHBIX CETEU

ITpoBepka BBIMOJIHEHHUS
"1a0opaTopHbIX paboT Ne
5

Heuetkoe
MOJETUPOBAHUE B CpEJIE
Matlab

HeueTkas noruka

[IpoBepka BBITIOTHEHUS
nabopaTopHbIX paboT Ne
6

CucreMbl HEYETKOTO BBIBOAa

[IpoBepka BBITIOTHEHUS
nabopaTopHbIX paboT No
6

IIponecc HeueTkoro
MOJeTMpOBaHMs B cpene Matlab

IIpoBepka BBINIOIHEHUS

nabopaTopHbBIX padoT No
6

Heuerkas kmacrepuszanus B Fuzzy
Logic Toolbox

[IpoBepka BBINOITHEHUS

nabopaTopHBIX paboT No
6

OCHOBBI HEUETKHUX
HEUPOHHBIXCETEN

[IpoBepka BBINMOITHEHUSA
nabopaTopHBIX paboT No
6

[Tpumeps! pa3pabOTKu HEYETKUX
MOJIEJIEN TIPUHSATHUS PENICHUN B
cpene Matlab.

Bvicmaenenue sauemos no
oucyuniuxe

[TpoBepka BHIMOITHEHUSA
nabopaTopHbIX paboT Ne
6

2.3.4 KypcoBbie padoThbl

KypcoBsie paboThl HE TPEAYCMOTPEHBI YUEOHBIM TJIAHOM.

2.4 IlepeyeHb y4ueOHO-METOAUYECKOr0 olOecnedeHUsl JIsi CAMOCTOSITEJIbHOM
padoTHI 00y4aIOIIErocs MO TUCIUILTHHE

Llenbi0 caMOCTOSTENHEHOM PabOTHI CTYACHTA SBJSETCS YIITyOJieHHWEe 3HAHUM, TTOTydeHHBIX
B pe3yJbTaTe ayAUTOPHBIX 3aHSATHN. BpipabaThiBalOTCS HABBIKU CAaMOCTOSITEIIBHOW pPabOTHI.
3aKperIIOTCS OMBIT W 3HAHUS TIOJydEHHBIE BO BpeMsl J1labopaTOpHBIX 3aHATHH. Huke
NpEACTaBICH  MEpeYeHb  Y4eOHO-METOJMYECKUX  MaTepHalioB,  KOTOPBIE  IMTOMOTAIOT
oOyJaromeMycsi OpraHNu30BaTh CaMOCTOATEIBHOE HU3Yy4eHHE TeM (BOIPOCOB) MUCIMUILIMHBI IO
BceM BugaMm CPC.




Bun camocTosiTenbHOU
paboThI

Ilepeuenp y4eOHO-METOIUYECKOTO OOECTICUCHUS JUCITUTIITUHBI
110 BBITIOJIHEHHUIO CAMOCTOSATENBHON PabOThHI

2

3

IIpopabotka u
MTOBTOPEHUE
JIEKITTOHHOTO
MarepHasa, MaTepuana
y4eOHOIl 1 HaydHOMH

Metoauyeckue yka3aHHs AJs IOJTOTOBKU K JIEKUHOHHBIM U
CEeMUHAPCKUM 3aHSATHUSIM, YTBEPKICHHBIE Ha 3aCelaHNU KadeIpbl
NPUKIAAHON MaTeMaTUKU (aKyJbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUI
u npuxiagHoi marematuku @I'bOY BO «Kyol'Y», mporokon NelO
ot 7.04.2015 .

Mertoauueckue ykazaHHs MO BBIITOJHEHUIO CAMOCTOSITEIIbHOM

JUTEPATYPHI, .
HOArOTOBKA K paboThl, YTBEpKICHHBIC HA 3aceaHuM KaQeAphl MPUKIAIHON
CeMIHADCKIM MaTeMaTUKU (PaKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHH U

SaH}ITI/I}II;VI npuknagaoi Mmatematukn OI'bOY BO «Kyol'Y», mporokos Nel( ot

7.04.2015 .

TlonroroBka k
1a00paToOpHbBIM
3aHATHAM

Meroandeckre ykazaHHs 11O BHIMOJHEHUIO JIA00PATOPHBIX padoT,
yTBEpKJIEHHBIE Ha 3aceJaHu U Kadepbl MPUKIAIHON MaTeMaTHKU
(akynpTeTa KOMIBIOTEPHBIX TEXHOJIOTHUH U MPUKIaTHON
mareMatukn ®I'BOY BO «Kyol'Y», mporokon Nel0 ot 7.04.2015 .

TloaroroBka K
pEILICHUIO 3a7a4 U
TECTOB

MeTtoauueckue yka3aHHsl 110 BBITIOJHEHUIO CAMOCTOSITENbHON
paboThI, yTBEpKACHHBIE HA 3aceJaHI U KadeIpbl MPUKIaTHON
MaTeMaTUKd (PaKyJIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUHN U
npuknaanoit marematuku @I'BOY BO «KyoI'Y», npotokon NelO ot
7.04.2015 .

TlonroroBka mokiIagoB

Mertoanueckue ykazaHHsl JUIsl IOATOTOBKY 3cce, pedepaTos,
KypCOBBIX palOT, YTBEPKICHHbBIE Ha 3acelaHUU Kadeapbl
MPUKIATHON MaTeMaTUKU (DaKylIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUM
u npuxiagHoi Mmarematuku @I'bOY BO «Kyol'Y», mporokon NelO
ot 7.04.2015 .

TloaroroBka k
pELIEHUIO pacyeTHO-

rpadUYecKuX 3aaHui
(PT3)

Metoanyeckue yka3aHHs O BBIIIOJHEHHUIO pacyeTHO-IpaduyecKux
3aJJaHu i, yTBEP KIICHHBIE Ha 3aceJaHuU KadeAphl MPUKIATHON
MaTeMaTUKH (aKylIbTeTa KOMIBIOTEPHBIX TEXHOJOTUN U
npuknagaoi Mmatematukn @I'BOY BO «KyoI'Yy», mporokos Nel( ot
7.04.2015 1.

Mertoauueckue ykazaHHs 10 BBIITOJHEHUIO CAMOCTOSTEIIbHOMN
paboThl, yTBEpKACHHBIC Ha 3aceaHi U Kadeapbl MPUKIATHON
MaTeMaTHKH (aKyIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHH H
npurnagHoit MmareMatukn @I'BOY BO «Kyol'Y», mpotokon NelO ot
7.04.2015 .

TToaroroBka k
TEKYIIEMY KOHTPOJIIO

Meroauueckue ykazaHHs IO BBIIIOJHEHUIO CAMOCTOSITEIBHOMN
paboThI, YTBEPKICHHBIE HA 3aCeTaHUHU KadeaApbl TPUKIaTHON
MaTeMaTuKu (paKynbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U
npurnagHoit MmareMatukn @T'BOY BO «Ky0l'Y», mpotokon NelO ot
7.04.2015 .

Y4eOHO-MeTOaYECKuEe MaTepualbl JUIsl CaMOCTOSITENbHOM paboThl 0OydarommXxcsl W3
Yrclla UHBAJINJIOB U JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasustorcs
B (hopMax, aganTHPOBAHHBIX K OTPAaHUYCHHSM UX 310POBBSI U BOCTIPUATHS HHPOPMALIUHN:

JUis a1 ¢ HapyIIEHUSIMU 3pEHUS:

— B IIe4aTHOU (hopMe yBEIMUYEHHBIM IPUPTOM,

— B (bopMe 3JIEKTPOHHOTO JOKYyMEHTA.

s mun ¢ HapyIeHUsIMH CITyXa:

— B IIe4aTHOHU (opme,

— B (bopMe 3JIEKTPOHHOTO JOKYyMEHTA.



Jlnst i1 ¢ HapyIeHUsIMU OTIOPHO-IBUTATEIBHOTO annapaTta:

— B IleyaTHOH (opme,

— B (popMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHBIA TIepedeHb MOXET OBITh PACIHIMPEH W KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT
KOHTHHTEHTAa 00Yy4JaroIyXcsl.

3. Ob0pa3oBaTeJibHbIE T€XHOJIOTHH

JlexunOHHBIE MaTepuabl PEATM3YIOTCS € ITOMOIIBIO AIEKTPOHHBIX Npe3eHTanui. [Ipn
peanu3anuy yuyeOHOH paboThl no aucuuiuiMHe «Heuerkue M HeipoceTreBble TEXHOJIOTUH»
UCIIOJIB3YIOTCS CIEAYIoIMe 00pa3oBaTeIbHbIC TEXHOIOTHH:

- MHTEpaKTUBHAas I10Jja4a MaTeprana ¢ MyJIbTUMEIUNHON CUCTEMOM;
- pa300p KOHKPETHBIX UCCIIEA0BATEIILCKUX 3a]au.

O0BEM UHTEPAKTUBHEBIX 3aHATUHN — 26% 0T 00beMa ayIUTOPHBIX 3aHATHI
Y.

Bun zansarus HCHOJ’IBISyCMLIC HHTCPAKTUBHBIC KomnuectBo

Cemecrt
p (JI, ITP, JIP) o0Opa3oBareIbHbIE TEXHOJIOTUU 4acoB

HuTepakTtuBHas ogada MaTepuaa ¢
7 JIP MYJABTUMEIUNHON CUCTEMOM. 14
OO6cyxeHue CIoXKHBIX U
JMCKYCCHOHHBIX BOIIPOCOB.
KomrmibtoTepHble 3aHATHS B PEKUMAX
B3aUMOJICICTBUS «IIpernojaBaTeib -
CTYZIEHT».

UTOI'O 14

I[J'If[ Jung € OrpaHUYCHHBIMH BO3MOXKHOCTAMHU 3O0POBBA MPEAYCMOTPCHA OpTraHH3alusd
KOHCYJ'ILT&I_II/II‘/'I C UCIIOJIb30BAHHUECM 3J'IeK1"p0HH0171 IIOYTHI.

4. OuneHouHbIE cpeacrea AJIsA TEKyHIero KOHTPOJIsA yYCnneBaeMoCTH,
HpOMC)KyTO'—IHOﬁ ATTECTAllMH IO UTOTaM O0CBOCHMA NUCHUIIJIMHBI

4.1 ®oHJ OLIEHOYHBIX CPeICTB /IJIsl MPOBeeHUS TeKYIIei aTTecTanun

VYyeOHas ACSITENbHOCTh MPOXOJUT B COOTBETCTBHHM C TpaduKoM ydeOHOTo Ipoliecca.
[Iporecc camocTosITeNbHOW PabOTHI KOHTPOJUPYETCS BO BpeMs ayAUTOPHBIX 3aHATHH U
WHIMBUIYAJIbHBIX KOHCYIbTamui. CamocTosiTenbHas padoTa CTYISHTOB MPOBOJIUTCS B (opMme
U3Y4EHUS OTAEIbHBIX TEOPETUUYECKUX BOIPOCOB I10 MpeajaraeMoi JuTepaType.

(I)OHI[ OLICHOYHBIX CPCACTB JUCHHUIIIIMHBI COCTOUT U3 CPCACTB TCKYLICTO KOHTPOJIA (CM.
CIIMCOK JTa0OPATOPHBIX padoT, 3a/1a4 U BOIIPOCOB) M HTOTOBOM aTTeCcTalluy (3a4eTa).

B kauecTBe OIICHOYHBIX CpPEACTB, MCIOJB3YEMBIX JUISI  TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH, TpeJIaraeTcsi MepeueHb BOIMPOCOB, KOTOphie MpopabaThIBAIOTCS B Mpoliecce
OCBOCHHS Kypca. [laHHBIH TepedeHb OXBATHIBACT BCE OCHOBHBIC pPa3NeNbl Kypca, BKIIOYAs
3HaHMUS, MOJTy4aeMble BO BpEMSI CaMOCTOSATENbHON paboThl. KpoMe TOoro, BaKHBIM 3JIEMEHTOM
TCXHOJIOTUHN ABJIICTCA CaMOCTOATCIIBHOC PCHICHUC CTYyACHTAMU HW CJayda 3aI[aHPII>’I. 910
MOJTHOCThIO HWHAMBHAyaNbHas (opma oOydeHus. CTyAEHT paccKa3blBaeT CBOE peIIcHUE
MPEnoIaBaTeNi0, OTBEYAET Ha JOMOTHUTEIbHBIE BOIPOCHI.

IIpumepHbIe 3a1aHus HA JJadopaTopHble PadoThI:
1. Tpe/moct mpoueccupoBanue. MHorocioiHbIi nepcentpon (MLP)

3amanue 1.
Co3znath HelipoHHYIO ceTh utst pemeHus 3anaun XOR B makere ST: Neural Networks.
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3amanue 2.

Co3znaTh HEHPOHHYIO CETh JUIS allIPOKCUMAUK (DyHKIUH x” B maxere ST: Neural
Networks.
3ananue 3.

Co3znaTh HEHPOHHYIO CETh JUTSI AalITPOKCUMAITUH (DyHKITUH x° B maxere ST: Neural
Networks.

3amanue 4.

Co3znath HEHPOHHYIO CETh [T PEIICHUS 3a/1a4M KiaccupuKanuu 1BeToB Mpuca B makete
ST: Neural Networks.

3aganue 5.

Co31arh HEHPOHHYIO CETh IS allIIPOKCUMAIIMH (QyHKIIUU x* B makere ST: Neural
Networks.
3amanue 6.

Co3znaTh HEHPOHHYIO CETh JUTS alTPOKCUMAITUH (DyHKITUH xt+x— \/; B nakere ST:
Neural Networks.

3amanue 8.

Co3znath HEHPOHHYIO CETh JUISl pellieHus 3a1aun perpeccuu nBetos Upuca B makere ST:
Neural Networks.

Samanue 7.

Co3zath HEHPOHHYIO ceTh I annpokcuManuu Gynkuuu 1/ x B nakere ST: Neural
Networks.

2. PammaneHas 6asucHas GyHKIuMsA. BeposTHOCTHAss HEWPOHHAS CETh.
O06001IEHHO-perpecCHOHHAs HEHPOHHAs CETh.
JIunelinas ceTb.

Samanue 1.

Co3aare HEHPOHHYIO CETh PaIuaTbHOM 0a3UCHOW QYHKIIMH JIJIS PEIICHUS 3a1a4u
perpeccuu nBetoB puca B makere ST: Neural Networks.

3amanue 2.

Co31aTh BEpOSATHOCTHYIO HEHPOHHYIO CETh VIS PEIICHUS 3a/1aui KIACCH(UKAIIMK 1[BETOB
Upuca B makere ST: Neural Networks.

3amanue 3.

Co3zaare 0000IICHHO-PETPECCUOHHYI0 HEHPOHHYIO CETh VIS PEIICHUS 33]]auu PErpeccuu
nseroB Mpuca B makere ST: Neural Networks.

3amanue 4.

Co3znare IMHEHHYI0 HEHPOHHYIO CeTh JUIS PeLeHHs 33/1auu perpeccuu 11BeToB Mpuca B
nakere ST: Neural Networks.

3amanue 5.

Co3zaare HEHPOHHYIO CeTh pauaIbHON 0a3uCHON (PyHKIMK JUTS allIpOKCUMAIlUU

byHKUIMH X * B makere ST: Neural Networks. CpaBHUTB pe3yabTaT C MHOTOCIOMHBIM
IEPCENITPOHOM.

3amanue 6.

Co3zaare HEHPOHHYIO CeTh paualIbHON 0a3uCHOM (QYHKIIMHU JUI alpoKCHMAaI UU
byHKIUH x* B nakere ST: Neural Networks. CpaBHUTB pe3yabTaT C MHOTOCIONHBIM
IIEPCENITPOHOM.

3amanue 7.

Co3zaare HEHPOHHYIO CeTh pauaIbHON 0a3uCHON (PyHKIMHU JUIS alIPOKCUMALlUU

¢yaxumu 1/x B makere ST: Neural Networks. CpaBHHUTB pe3y/IbTaT ¢ MHOTOCIOHHBIM
HEePCEnTPOHOM.
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3. Cetb KoxoHena

3ananue 1.

Co3naTth HEeHpOHHYIO ceTh KoXOHEeHa [J1sl pellieHus 3a/1auu KIacTepr3aliu IBETOB
Upuca B makere ST: Neural Networks. [TocTpouTh TOMOIOTHYECKYIO KapTYy.

3ananue 2.

Co3nath HelpoHHYIO ceTh KoXxoHeHa i1 pelieHus 3a/1a4u KIacTepu3alnu
cTpoutenbHbIX npeanpustuit Kpacnomapckoro kpast B nmakere ST: Neural Networks. [Toctpouts
TOMOJIOTHYECKYIO KapTy.

3amanue 3.

Co3znatp HelipoHHYIO ceTh KoXoHeHa aiis peleHus 3ajauun KiacTepu3alun
CEeJIBCKOXO035MCTBEHHBIX mpennpustuii Kpacuogapckoro kpast B makere ST: Neural Networks.
[TocTpoUTh TOMOJOTMYECKYIO KapTYy.

3ananue 4.

Co3znath HellpoHHYIO ceTh KoXoHeHa Aiis pelieHns 3ajjaun KiacTepu3aluy TOproBo-
3aKkyno4HbIx npeanpustuit Kpacnonapckoro kpas B nmakere ST: Neural Networks. IToctpouts
TOIOJIOTUYECKYIO KapTy.

3anaHue 5.

Co3znate HelipoHHYIO ceTh KoXOHeHa A1 peleHns 3ajaun KI1acTepu3alii pETMOHOB
Kpacnomapckoro kpas B makere ST: Neural Networks. TTocTpouTh TOMOJIOTHYECKYIO KapTy.

3amanue 6.

Coznare HelipoHHYIO ceTh KoxoHeHa i1 pelieHust 3a/1aud KacTepu3anuy (HHAHCOBOIO
coctosiHus peruoHoB P® B makere ST: Neural Networks. ITocTpouTh TOMOIOTHYECKYIO KapTy.

3amanue 7.

Co3znats HelipoHHYIO ceTh KoXOHeHa A peleHus 3aaun KIacTepu3alii COLUalIbHOIO
cocrosiaus pernoHoB P® B nmakere ST: Neural Networks. IlocTpouTs TOmonornyeckyto kapry.

3amanue 8.

Co3znate HelipoHHYIO ceTh KoXoHeHa A peleHns 3aaun KiacTepu3aun
SKOHOMHYECKOTO pa3BuTus pernoHoB P® B makere ST: Neural Networks. [Toctpouts
TONOJIOTHYECKYIO KapTy.

4. Pemenue 3anau kiaccuukannu B nakere ST: Neural Networks

3ananue 1.

Penmts 3anauy kiaccudukanuu 1setoB Mpuca B nakere ST: Neural Networks. C
MOMOIIIBI0 MHTEUIEKTYaJIbHOTO MTOMOIIHUKA TAHHBIX U CAMOCTOSITENIBHO, UCIIOJIB3Ysl Pa3InyHbIe
TUIIBl HEUPOHHBIX ceTell. CpaBHUTH pe3yabTar. PaboTy npeacTaBuTh B TpeX BUJAX: I€YATHOM
(pedepat), MyIbTUMEIUIHOM (TTPE3EHTAIIMS) M TIPOTPAMMHOM (CO3/TaHHBIC HEHPOHHBIE CETH B
nakete ST: Neural Networks). [locinennue nBa 3anucath Ha SJIEKTPOHHBIN HOCHTEb.

3ananue 2.

Penmth 3amauy xnaccuukaniuy CTpOUTENBHBIX peanpustuii KpacHomapckoro kpas B
nakere ST: Neural Networks. C mOMOIIBIO MHTENIEKTYyaIbHOTO MTOMOIIHUKA JaHHBIX U
CaMOCTOSITEIBHO, UCIIONB3YSI pa3IMUHbIEC TUTIBI HEHPOHHBIX ceTeil. CpaBHUTD pe3yibTaT. Paboty
MPEACTaBUTh B TPEX BHAAX: e4aTHOM (pedepaT), MyIbTUMEIUWHOM (ITPE3CHTAIIHS) U
nporpaMMHOM (co3IaHHbIe HeiipoHHbIe ceTu B makete ST: Neural Networks). Tlocnennue aa
3aIMCcaTh Ha AIEKTPOHHBIA HOCUTENb.

3amanue 3.

Penmts 3aauy Kinaccu(UKaMKM CEIbCKOXO3IHCTBEHHBIX MpeAnpusaTii B makere ST:
Neural Networks. C momoImpio HHTEIIEKTYaAIbHOTO TTOMOIIHKUKA TAHHBIX U CAMOCTOSITENBHO,
UCIIOJIb3YS pa3IUYHbIEC TUIIBI HEUPOHHBIX ceTell. CpaBHUTH pe3yibrar. PaboTy mpeacTaBuTh B
TpexX BUAAX: meyaTHOM (pedepat), MyabTUMEAMITHOM (IIPEe3eHTAIMs) U TPOrPAMMHOM
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(cozmannbie HeliponHbie cetr B makete ST: Neural Networks). [locnennue nBa 3anucars Ha
3JIEKTPOHHBIM HOCUTEIIb.

3ananue 4.

Penmth 3amauy xiaccuuKkaiiuy TOProBO-3aKyMOYHBIX peanpusaTuii Kpacaomgapckoro
kpas B makete ST: Neural Networks. C moMOIIBbIO HHTEIUIEKTYaIbHOTO TTOMOIIHUKA JTaHHBIX U
CaMOCTOSITEIBHO, UCIIONB3YSI pa3IMUHbIC TUITBI HEHPOHHBIX ceTeil. CpaBHUTH pe3yibTaT. Pabory
MPEACTaBUTh B TPEX BHAAX: e4aTHOM (pedepaT), MyaIbTUMETUWHOM (TTPE3CHTAIIHS) U
nporpaMMHOM (co3aaHHbIe HelipoHHbIe ceTh B TakeTe ST: Neural Networks). [locnennue aa
3aIucaTh Ha AIEKTPOHHBIA HOCUTENb.

3amanue 5.

Penmts 3amauy knaccudukanuu (GUHAHCOBOTO COCTOSIHUS pernoHOB KpacHomapckoro
kpas B makete ST: Neural Networks. C momoIpio HHTEIIEKTYaIbHOTO MTOMOIIHUKA JaHHBIX U
CaMOCTOSITEIbHO, CIOJIB3Ys pa3IMYHbIe TUIIBI HeHPOHHBIX ceTell. CpaBHUTH pe3yibrar. Paborty
NpPEICTaBUTh B TPEX BUAAX: Me4aTHOM (pedepat), MyabTUMEAUITHOM (TIpe3eHTalus) u
nporpaMMHOM (co3naHHble HelipoHHbIe ceTH B akeTe ST: Neural Networks). [locnennue nsa
3aMmucaTh Ha JIEKTPOHHBINA HOCUTEb.

3ananue 6.

Penmts 3amauy kiaccu@ukaniy COUaIbHOTO COCTOSIHUS pernoHoB KpacHomapckoro
kpas B makete ST: Neural Networks. C moMoImpi0 HHTEIEKTYaTbHOTO MOMOIIHUKA JAHHBIX U
CaMOCTOSITEIBHO, UCIIOJB3Ys Pa3IMUHbIC TUIIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3yabTaTr. Padory
MPEACTaBUTh B TPEX BHAAX: e4aTHOM (pedepaT), MyaIbTUMETUHHOM (TTPE3CHTAINS) U
nporpaMMHOM (co3naHHbIe HelipoHHbIe ceTh B TtakeTe ST: Neural Networks). [locnennue nsa
3aIMCcaTh Ha AIEKTPOHHBIA HOCUTENb.

5. GUI untepdeiic ams [T NNT

3amanue 1.

Co3znath HelipoHHYIO ceTh 1 pemieHus 3aaa4n XOR B makere Neural Network Toolbox
cuctemsl Matlab. CpaBuuTts pesynbrar ¢ naketoM ST: Neural Networks.

3amanue 2.

Co31aTh HEHPOHHYIO CETh IS alllIPOKCUMAITHH (yHKITUU x* B nakere ST: Neural
Networks.
3aganue 3.

Co3naTh HEHPOHHYIO CETh JUTS AalIITPOKCUMAITAH (DyHKITUH x’ B nakere ST: Neural
Networks.

3aganue 4.

Co3nate HEHPOHHYIO CETh ISl pelieHUsI 3aaun Kiaccuukanuu 118eToB Hpuca B makere
ST: Neural Networks.

3ananue S.

Co3znaTh HEHPOHHYIO CETh JUISI AalITPOKCUMALIHH (DYHKIIHHT x* B maxere ST: Neural
Networks.
3amanue 6.

Co3znare HEHPOHHYIO CeTh ISl alllIPOKCUMALNK (DyHKITUH X frx— \/; B nakere ST:
Neural Networks.

3ananue 8.

Co3znath HEHPOHHYIO CETh TSI pelieHus 3a1aun perpeccun nBeros Upuca B makere ST:
Neural Networks.

3ananue 7.

Co31aTh HEHPOHHYIO CeTh I annpokcuMaruu ¢pyaxuuu 1/ X B makere ST: Neural
Networks.
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6. Ilpomecc HeueTkoro mMoaenupoBaHus B cpeae Matlab

ITpoexr Ne 1.

Co3aaTe HEYETKYI0 MOJICJIb YIIPABJIEHUS CMECUTENIEM BOJIbI ITPU MPUHSTUH ayla B Fuzzy
Logic Toolbox cuctemsl Matlab ¢ ncnonb3oBanueM cpeacTB rpaduueckoro nHrepderica.

[Tpoext Ne 2.

Co3aaTe HEYETKYI0 MOJIEJIb YIPABJIEHUS KOHUIIMOHEPOM BO3/yXa B [IOMEILICHUU B
Fuzzy Logic Toolbox cucremsl Matlab ¢ ncnonszoBanuem cpelcTs rpaguyeckoro nHTepgeiica.

[Tpoexr Ne 3.

Co3/1aTh HEYETKYIO MOJIENb yIIpaBlIeHHs! KOHTeHHEepHBIM KpaHoM B Fuzzy Logic Toolbox
cucreMsl Matlab ¢ ncrionbzoBanuem cpencTs rpaduyeckoro uHTepgerica.

ITpoexr Ne 4.

Co31aTh HEYETKYIO MOJIENb yIpaBJICHHS KOHTeHHEepHBIM KpaHoM B Fuzzy Logic Toolbox
cucreMsl Matlab B koMaH/IHOM pexuMeE.

IIpoekr Ne 5.

Co3aaTe HEYETKYI0 MOJIEJb YIIPABJIEHUS KOHJUIIMOHEPOM BO3/yXa B [IOMEIICHUU B
Fuzzy Logic Toolbox cucremsl Matlab B koMaHAHOM peXUMe.

IIpoekr Ne 6.

Co3aaTe HEYETKYI0 MOJIEJb YIIPABJIEHUS CMECUTENIEM BOJIbI ITPH MPUHTUH ayla B Fuzzy
Logic Toolbox cuctemsr Matlab ¢ ucronb3oBanueM cpeacTB rpaduueckoro narepderica B
KOMaHJHOM pEXUME.

ITpoexr Ne 7.

Co3aare HEYETKYI0 MOJIENIb OI[EHKH (MHAHCOBOH COCTOSATENFHOCTH KIMEHTOB MPH
npeaocTaBieHnn 0aHKOBCKUX KpeauToB B Fuzzy Logic Toolbox cucremsr Matlab ¢
UCIIOJIb30BAHUEM CPEJCTB rpauueckoro UHTepdeiica.

[Tpoext Ne 8.

Co3aaTe HEYETKYI0 MOJIEJIb OLICHKH (PMHAHCOBOM COCTOSATENBHOCTH KIMEHTOB ITPU
npenocTaBieHnn 0aHkoBckux kpenutoB B Fuzzy Logic Toolbox cucremsr Matlab B komanHOM
pexuMe.

4.2 ®oHJ OLCHOYHBIX CPeACTB /sl POBeACHUS MPOMEKYTOYHOM aTTeCTAUH

4.2.1 llppmepHBIil MepevYeHb BONPOCOB K 3a4€Ty

IIpenmyiiecTBa HEUPOHHBIX CETEH.
BBenenne B HEHPOHHBIE CETH.
OTanbl pa3BUTUS HEHPOHHBIX CETEM.
[Napannenu u3 6uonorun. M3BecTHBIC TUIIBI CETEH.
ba3oBas ucKycCcTBEHHast MOJEIIb.
Omnpenenenne NCKyCCTBEHHOTO HEHWPOHA.
OyHKIUHU aKTUBALUH.
[IpumeHeHre HEMPOHHBIX CeTel: pacro3HaBaHue 00pa3oB, MPOTHO3UPOBAHUE.
[TpumMeHeHe HEHPOHHBIX CeTel: KiacTepu3alus, Kiaccu puKarus.
. [IpuMeHeHne HEHPOHHBIX CETEM: allPOKCUMALIHS, YIIPABJICHHUE.
. Teopema KonmoropoBa-ApHosbaa.
. Pabora Xexr-Hunscena.
. Maremaruueckoe onrcanue paboTbl HEHPOHHOI CEeTH.
. CO0p maHHBIX JJIs1 HEHPOHHOMW CETH.
. OT60p mepeMeHHBIX U TOHMKEHUE Pa3MEPHOCTH.
. DTamnsbl peleHus 3aaad.
. Knnaccuduxanus 3anau.
. AnimapartHasi peanu3anus HEHPOHHBIX CETEH.
. [IporpaMMbl MOAENMPOBAHUSI UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

XNk =

e e e e e e e e N e N
O o0 DN WN—O
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20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
. ApxuTexTypa HEHPOHHBIX CETEH.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

41

54.

55.
56.

57.
58.
59.
60.
. OCHOBHBI€ JJOTHUYECKUE OIIEPALIUH.
62.
63.
64.
65.
66.

61

OOy4yeHrne MHOTOCTIOMHOTO TIEPCENTPOHA.

AJITOpUTM 0OpaTHOTO PacpoOCTpaHEHUSI.

[lepeoOyuenne u 0606meHrne. OTOOP TaHHBIX.

Kak o0ydaeTcss MHOTOCTIOMHBIN ITEPCENTPOH.

PangunanbHas 6azucHas GyHkuus. OCHOBHBIE MIPUHIIMIIHL.

BepostHocTHas HelipoHHas cetb. PNN-ceTw.
O06o06menHo-perpeccuonHast HeiipoHHas ceTb (GRNN).

JIuneitnas cets.

Heiipo-renernueckuii anroput™ oT00pa BXOJAHBIX TaHHBIX.

VYnpasnsieMoe U HeynpasisieMoe 00ydeHue - 00ydeHHe ¢ yuuTeseM u 6es.
3amaun KaccuUKAIUH.

Cetp Koxonena. Tonosiornueckasi kapTa.

Pemenne 3a1au KiaccupUKaMy pa3IuYHbBIMU TUIIAMU HEHPOHHBIX CETEH.
Tabnuia cTaTUCTUK KIACCU(PUKALIUH.

Ilopory NpUHATHSA U OTBEPKEHUS PEILICHUN.

Pemenune 3anau perpeccuu B nakere ST: Neural Networks.

3amauM aHanM3a BPEMEHHBIX pAnoB. IIporHo3upoBanue Oymynmx 3HaAUEHUH BPEMEHHBIX
PS/IOB.

[Tporao3upoBanue BpeMeHHBIX psAfoB B makete ST: Neural Networks.
I'paduueckuii mnTepderic momw3oBarens s Neural Networks Toolbox B cucreme
Matlab.

IIpocroii HelipoH. DyHKIMS aKTUBALAH.

HelpoH ¢ BEKTOpPHBIM BXOJIOM.

Coznanue, THULMATU 3K U MOJECIINPOBAHUE CETH.

[Iponieayps! agantauuu U o0ydeHus. Metoasl o0OydeHHs. AITOPUTMBI O0y4EHHUSL.
[lepcenTponsl, TMHEHHBIC, paHaIbHbIC 0A3UCHBIC CETH.

Ceru knacTrepu3aluu U KiaccuQpuKauu

Camoopranusyronmecs HeiiponHslie cetn. LVQ-ceTn.

Cern Dnmana. Cetu Xomnduia.

Anmnpoxcumanus u GuibTpanusi curHaioB. CUCTEMBI YIIPABIICHHSL.

BeruncnurenbHas MOJEIb HEHPOHHOM CETH.

dopmupoBaHUe MoieNield HEHPOHHBIX ceteid. [I[pumenerue cucrembl Simulink.

Hcropus pa3BUTHS TEOPUN HEUETKMX MHOXKECTB.

MeTo070THi CUCTEMHOTO M HEYETKOTO MOJIEIMPOBAHUSL.

AHanu3  HEYETKOT0O M BEPOSTHOCTHOIO  IOAXOAOB K  MOJEIMPOBAHUIO
HEOIIPEICIIEHHOCTEH.

OrnpeneneHne HEYETKOIO MHOYKECTBA, OCHOBHBIE XapaKTepUCTUKU. OCHOBHBIE THIIBI
GyHKIUM TPUHAICKHOCTH.

Omnepanuu HaJl HEYETKUMU MHOXECTBaMH.

Heuetkue oTHomeHHus U crocoObl ero 3agaHus. OCHOBHBIE XapaKTEPUCTUKU HEUETKUX
oTHomeHu. HeueTkoe oToOpaxkeHue.

HeueTkast 1 TMHIBHCTHYECKAs IEPEMEHHBIE.

Hederkue Benn4MHBbI, UUClia 1 UHTEPBAIBI.

TpeyronpHbIE U TpanenueBUAHbIC QYHKIMH TPUHAAIC)KHOCTH.

[ToHsiTHE HEYEeTKOTO BBICKA3bIBAHUS U HEYETKOTO MpEarKara.

IIpaBuiia HEYETKUX IMPOLYKIUN.

baszoBas apxuTekTypa CHCTEM HEUETKOTO BBIBOJIA.
OCHOBHBIE Tanbl HEYETKOIO BBHIBO/IA.

OCHOBHBIE AITOPUTMBI HEUYETKOTO BHIBO/IA.
OCHOBHEIE dJIEMEHTHI cucTeMBl Matlab.
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67. OcCHOBHBIE TPUEMBI PAOOTHI.

68. I'paduueckrie BO3MOXKHOCTH.

69. Ilponecc pa3pabOTKK CUCTEMbI HEUETKOTO BBIBOJA.

70. 3agaya HEYETKOW KIACTEPHU3AUU U AJITOPUTM €€ PEIICHHUS.

71. CpeactBa perienust HeueTkol knactepusauuu B Fuzzy Logic Toolbox.

72. OCHOBBI THOPUHBIX CETEH.

73. O6mas xapakrepuctuka ANFIS — aganTuBHBIE CHCTEMBI HEHPO-HEYETKOTO BBIBOJA.

74. PaccMoTpeHue nmpuMepoB pa3pabOTKU HEUETKMX MOJENEN NMPUHATHS PEIIeHUN B cpere
Matlab.

75.Ilpumep pemieHMs 3a7adyd  HEYETKOTO  MOJAEIMPOBAHUS OLEHKM  (DUHAHCOBO-
HKOHOMMUECKOTO COCTOsIHMS pernoHa (mpeanpustusi) B Fuzzy Logic Toolbox.

4.2.2 Kputepuu oueHKH

O1eHKa «3a4TeHOY:

— CTYJCHT ITOKa3bIBACT XOPOIIMEe 3HAHUS U3Y4EHHOTO Y4eOHOTO MaTepuala,

— CAMOCTOATENBHO, JIOTHYHO U MOCJIEI0BATeNIbHO U3araeT U HHTEPIPETUPYET MaTEPUAITbI
y4eOHOro Kypca;

— TIOJTHOCTBEO PACKPBIBAECT CMBICI MPEIaraeMoro BOIpoca;

— BJIa/IeeT OCHOBHBIMU TEPMUHAMU M TOHATHSMH U3Y4EHHOTO KypcCa;

— TIOKA3bIBACT YMCHUE MEPEIOKUTH TCOPETUUSCKIE 3HAHUS Ha TIPEIT0JIaraeMbIii
MPAKTHYCCKUH OITBIT.

Onenka «He 3auteHo»:

— (pparmMeHTapHbIEC 3HAHUS 110 AUCLUIINHE;

— OTKa3 OT OTBETA (BBINOJHEHU S TUCbMEHHOH paboThI);

— 3HAHUE OT/AEIbHBIX UICTOYHUKOB, PEKOMEHJJOBaHHBIX y4eOHOM mporpaMmoi mo
JUCLUILINHE;

— HEYMEHME MCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIMuue rpyobIx ommooK;

— HU3KUAU YPOBEHb KYJIbTYPbl MCIIOJHEHUS 3aJaHUH;

— HU3KHH ypOoBeHBb C(POPMUPOBAHHOCTHU 3asBJICHHBIX B paboyeil mporpaMme KOMITETEHIIUMN.

OneHouHble CpeAcTBAa A MHBAIMJIOB M JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMHU
30POBbSI BBIOMPAIOTCS C YUETOM UX UHIUBUYAJIbHBIX IICUXO(PU3NYECKUX OCOOCHHOCTEH.

— MIpU HEOOXOIMMOCTH UHBAIMIAM U JIUL[AM C OTPaHUYEHHBIMU BO3MOKHOCTSMHU 3/10POBBSI
IPEIOCTABIISETCS IOMOIHUTEIBHOE BpeMs Ul IIOJTOTOBKM OTBETAa HA HK3aMEHE;

— IIpY IPOBEICHUH MTPOLEAYPHI OLICHUBAHUS PE3YIbTATOB 00YUYEHUsI HMHBAIUIOB H JIUII C
OrpaHU4YEHHBIMHU BO3MOXHOCTSIMU 310POBBsI IIPEYCMaTPUBAETCS UCIIOIb30BAHNE TEXHMYECKUX
CpeACTB, HEOOXOAUMBIX UM B CBSI3U C UX MHAUBHUIYaIbHBIMU 0COOC HHOCTSIMH;

— MPU HEOOXOTUMOCTH JUTSl OOYJArOIIMXCSl C OTPAaHMYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS U
MHBAJUOB NpoLieypa OLEHUBAHUS PE3YJIbTaTOB OOYYEHHS 11O TUCIUIIIIMHE MOXKET
IPOBOAUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa oneHUBAaHUS PE3YIBTATOB OOYYECHHSI WHBATUIOB W JIHUI] C OTPAaH MYCHHBIMH
BO3MOXHOCTSIMH 310pOBbSl 10 JUCHMIUIMHE (MOIYNIIO) IperycCMaTpUBAEeT IPEIOCTaBJICHUE
uHpopMaruu B QoOpMax, aZaNTUPOBAHHBIX K OTPAHUYEHUSM HMX 3I0POBbSI U BOCHPUSITHUS
uHopMaluu:

JUis un ¢ HapyIIeHU MU 3pEHUS:

— B IIeYaTHOU (hopMe yBETUUEHHBIM MPUPTOM,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

JUist u1 ¢ HapyIIEHUsAMH CITyXa:

— B IIe4aTHOHU (hopme,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.
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Jlnst i1 ¢ HapyIeHUsIMU OTIOPHO-IBUTATEIBHOTO annapaTta:

— B IleyaTHOH (opme,

— B (popMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHBIA TIepedeHb MOXET OBITh JOMOJHEH M KOHKPETH3WPOBAaH B 3aBHCHMOCTH OT
KOHTHHTEHTAa 00Yy4JaroIyXcsl.

5 IlepeyeHb OCHOBHOM U JOMOJHUTEJILHON y4eOHOM JIUTEPATypPbl, He00X0AUMOM 1JIA
0CBOEHHS TUCHHUILINHBI

5.1 OcHoBHasi JuTEpaTypa:

1. 3ak IO.A. Ilpunsrue pemieHUN B YCIOBHUSAX HEUETKMX U Pa3sMbITBIX JaHHBIX : Fuzzy-
texaonoruu / FO. A. 3ak. - Mocksa : URSS : [Kamwxknasiii gom "JIMBPOKOM"], 2013. -
349 c. : un. - bubmmorp.: c. 344-349.

2. KazakoBueBa E.B. Heuerkue cucreMbl (UHAHCOBO-IKOHOMHYECKOTO — aHaIHM3a
npeanpuatuii u peruoHos : moHorpadus / E.B. Ka3zakoBuesa, A.B. KoBanenko, M.X.
VYprenoB. - 1. KpacHomap, W3narenscko-nonurpaguueckuii nentp KybdaHckoro
rocy/1lapcTBEHHOIo yHUBepcuteta, 2013. - 266 c.

3. Spyuxuna H. I'. VIHTemiekTyanbHbIi aHaIN3 BPEMEHHBIX PSIOB : yueOHOe ocodue s
crynentoB By3oB / H. I'. Spymkuna, T. B. AdanaceeBa, W. I'. Ilepdunsena ; H. T
SApyuxuna, T. B. AdanaceseBa, U. I'. IlepdunseBa. - M. : DOPYM : UHOPA-M, 2012. -
159 c.

4. PyrkoBckas /. HelipoHHbIE CETH, TeHETUUYECKUE AJITOPUTMBI U HeueTkue cuctemsl: [lep.c
nonbek. W.J[. Pymunckoro. 2-e¢ wusmanme / JI. PyrkoBckas, M. Iunwabckuit, JI.
PyrroBckuii. — M3n-Bo: ['opsyas nunus-Tenexom, 2013. — 384 c¢. [DnekTpoHHBIN pecypc|
— Pesxxum nmocrtyma: http’/e.lanbook.com/books/element.php 7pll _id=11843.

JJist OCBOCHHMS TUCITUTUTMHBI MHBATUIAMH M JIUIIAMHU C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH
3I0POBbSl MUMEIOTCSA W3/aHUsI B DJICKTPOHHOM BHUJIE B JIJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» u «OpaiTy.

5.2 JlonoJiHUTe/JILHAA JTUTEpaTypa:

1. HIros6a, C.HA. IlpoexrupoBanue HeueTkux cucreM cpenctBamu MATLAB / C.I.
[lItoB6a. - M.: T'opstuast muaus — Tenekom, 2007. — 288 c.

2. XaiixwH, C. Heiiponnbie cetu: monHbid kypc / Xaiikun, Caiimon; C. XaiikuH; [mep. ¢
aarin. H. H. Kyccyns, A. 1O. Illlenecrosa ; mox pea. H. H. Kyccyns]. - U3n. 2-e, uchp. -
M. : Bunbsamc , 2008. - 1103 c.

3. Spyuxuna, H. I'. OCHOBBI TeOpuM HEUETKMX M TMOPUIHBIX CHCTEM: yueOHOe mocobue
Ui cTyaeHToB By3oB / Spymxuna, Hanexxna I'meGosua ; H. I'. Spymkuna. - M. :
®duHaHCch U cTaTuctUK, 2004. - 320 c.

4. Bbopuco B.B. Heuerkue monenu u ceru [DIeKTpOHHBIN pecypc]: yaeOHOe mocodue /
B.B. bopucos, B.B. Kpyrnos, A.C. ®enynoB. — DnekrpoH. naH. — M.: ['opsyas nuHus-
Tenexom, 2012. — 284 c. — Pexxum noctyna: https//e.lanbook.com/book/5126.

6. Ilepeyenr pecypcoB  HH(GPOPMANMOHHO-TEJE KOMMYHUKAIIMOHHOM  CeTH
«HTEepHET», HEOOXOAUMBIX /IVISI OCBOEHUS TUCHUILINHBI

1. Buxunenus, cBoOomHas sHIuKIoneaus. — Pexxum gocryna: http://ru. wikipedia.org.
Heiiponnsle cetu. OnexkrpoHHbli  yueOHuk. StatSoft. — Pexum  pocryma:
http//www.statso ft.ru/home/textbook/modules/stneunet. html.

3. ALGLIB User Guide - Knaccuduxanus, perpeccus, kiacrepusaius, padora ¢ JaHHBIMH
- Heitponnsie CeTH — Pexxum JloCTyIa:
http//alglib.sources.ru/dataanalysis/neuralnetworks.php.
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http://alglib.sources.ru/dataanalysis/neuralnetworks.php

4. Beegenue B Teoputo HedHpoHHbiXx cereil. PC  Noon. — Pexum jgocryna:
http//www.orc.ruw/~stasson/neurox. html.

5. Jlexkuuu 1O TEOpPUM W IPUIIOKECHUAM HCKYCCTBEHHBIX HEUPOHHBIX ceTeil. — Pexum
nocryma: http//alife.narod.ru/lectures/neural/Neu ch05.htm.

6. IIpoextupoBanue cuctem ymnpasieHus \ Fuzzy Logic Toolbox. C./. lllroB6a "BBenenue

B TEOpHUIO HEYETKUX MHOXKECTB U HEYEeTKylo Joruky'. — Pexum pocryma:
http://matlab.exponenta.ru/fuzzylogic/book1/1 7.php.
7. DnexTpoHHO-OMONMMOTEeuHass cucrema MW3marensctBo «Jlanb». — Pexum poctyma:

http://e.lanbook.com.

7. MeToanyeckue peKoMeHAAIUH 10 OPraHu3aluy U3yuye HUsl U CHUIIIMHBI

KonTponbHas paboTta npeacraBiseT coO0OH caMOCTOATENbHYIO pedeparuBHyr palboTy
CTyZieHTOB. Kax bl CTYIEHT BBIIOJIHSET padoTy IO OAHON TEME.

Hns wanmucanus pedepata HEOOXoaMMO MomoOpaTh jautTepaTypy. OOlee KOTMYECTBO
JUTEPaATypHBIX HMCTOYHUKOB, BKIIOYas TeKCTbl M3 MHTepHera, (MyOnMKanuu B >KypHalax),
JOJDKHO COCTaBJIATh HE MeHee 10 HauMeHOBaHUMN. Y4eOHUKHU, Kak MPaBUIIO, B JUTEPATypHbIE
MCTOYHUKU HE BXOJIAT.

Pedeparsl BoimonHsAOT Ha auctax ¢opmara A4. CTpaHMIIBI TEKCTA, PUCYHKH, (QOPMYIIBI
HYMEpPYIOT, PHUCYHKHd CHa0XaloT TOPHUCYHOUHBIMH HaanmucsamMu. TekcT creayeT mnedararb
mpudrom Nel4 ¢ wuHTEpBajIOM MeEXAy CTpokamMu B 1,5 wmHTepBana, 0e3 HEIONMyCTHMBIX
cokpaineHuii. B koHIIe pedepaTa TOIKHEI OBITh CIICIaHBI BEIBOJIBI.

B xoH1e paboThI MPUBOAST CIUCOK HCTI0JIb30BaHHBIX HCTOYHUKOB.

Pedepar momkeH ObITh MOANMCAH CTYACHTOM C YKa3aHUEM JaThl €€ OQPOPMIICHHUSL.

PaboThl, BeIMOTHEHHBIE 0€3 COOMIOACHUS MEPEUNCIICHHBIX TPpeOOBaHM, BO3BPALAIOTCS
Ha JJOpaboTKYy.

BeinmonHeHHas CTyIeHTOM paboTa ompeessieTcss Ha IMPOBEpKY IpernojaBareiio B
YCTaHOBJICHHBIE CPOKH. Eciin y mperogaBarens ecTh 3aMeuaHus, paboTa BO3BpALACTCS U TOCTe
UCIIpaBJIeHUN 100 BHOBB OTIPABIISIETCS HA MMPOBEPKY, €CIIM UCTIPABIIEHHUS CYIIECTBEHHBIE, JTMOO0
NPENBABIIAECTCS Ha 3aUETeE, IJI€ IPOUCXOAUT €€ 3alMTa.

TBopueckue 3a1aHusl (IIPOEKTHI), CIOCOOCTBYIONME ()OPMUPOBAHMIO KOMIIeTe HIIUH
0a3osoii yactu OOII

Heuerxkne m HeillpoceTeBble TEXHOJOTMM B DKOHOMHUKE CErOJHSI PACCMATPUBAETCS Kak
OJTHO W3 TJIaBHBIX HOBBIX HAINIPABJICHUI MOJCPHU3AIMN YKOHOMHUKH, KaK HEOOXOAMMOE yCIIOBUE
Y BaXXKHEHIIM A MeTo1 00paboTKu WHGPOPMAITUH.

OcCHOBHBIE HallpaBJIEHUS HEUETKUX U HEHPOCETEBBIX TEXHOIOIUH B IKOHOMUKE:

o opranusanus 0aHka MPOTrpPaMMHBIX MPOJYKTOB, MCIOJIb3YeMbIX (PMHAHCUCTaMH,

DKOHOMHUCTAaMH U OpraHaMU pEruOHAJIbHOW BJACTH, OCHOBAHHBIX HA HEYETKUX U

HEHPOCETEBBIX TEXHOJIOTUAX B YKOHOMUKE;

o pa3paboTKa HEYETKUX MOJIeNiel U HEUPOHHBIX ceTell B SKOHOMUKE;

o pa3paboTka TPOrpaMMHOTO OOeCredeHHs, OCHOBAHHOTO Ha HEUYETKHX |

HEHPOCETEBbIX TEXHOJIOTUX, I MyHHUIUIIATBbHBIX 00pa30BaHUA.

Hcnonp3oBaHue B DKOHOMMYECKOM  JEATEIBHOCTH HEUYETKMX UM HEHPOCETEBBIX
TEXHOJIOTUM HE OTPHULAET TPAJULMOHHBIX TEXHOJIOTMH aHalnM3a M OIEHKU, a BBICTYNAET B
KauecTBE MPOIYKTa MOJACPKKU MPUHSTUS PELIEHUH, YTO 3HAYUTENBHO MOBBIIIAET KaueCTBO
IIPUHUMAEMBIX PELLICHU .

[lpoBenuTe aHanM3 MO OJHOW M3 BRIOPaHHBIX BaMH TeMaTuk (He MeHee 10 cmaiinos u 20
JUCTOB TeKcTa). BO3AMOXXHO HCIOIB30BaHUE 3BYKOBOTO COMPOBOXKACHUS, aHUMAIUU (ayauo-, U
BHJIeOMaTEepHUaa).

Ha nmepBoit crpanuiie cinaiina obszarensHo ykaxute ©.1.0. aBTopa, kypc. OnienuBaercs
paboTa 1o CIeAYIOIMM KpPUTEPHSIM:

— IIOJIHOTA MPEACTABIEHHOTO MaTepuana;
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— oopmIIeHHE;

— IpEeJICTaBJICHHUE U 3aIlUTA.

TeMbl npe3eHTALUNA U J0KJIAA0B

— IIpornosupoBanue Kypca MHQUISAIIUUA CPEACTBAMU HEHPOHHBIX U HEYETKO- HEHPOHHBIX
cersx B makere ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucrteMsl
Matlab.

— IIporno3upoBanue Kypca goJijlapa CpeACTBAMU HEHPOHHBIX U HEYETKO- HEUPOHHBIX
cersx B makere ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremMsl
Matlab.

— IIporao3upoBaHue Kypca €BpO CpeICTBAMH HEHPOHHBIX M HEUYETKO- HEHPOHHBIX CETAX
B nakere ST: Neural Networks u B makerax Neural Network Toolbox um ANFIS cucremsr Matlab.

— IIporao3upoBanue Kypca I0aHb CPEICTBAMU HEHPOHHBIX M HEUETKO- HEHPOHHBIX CETIX
B makeTe ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr Matlab.

— TporHosupoBanue crouMocTH Kypca axuuii « TYKOWMJI» cpencTBaMu HEHpPOHHBIX
HedyeTko- HehpoHHBIX ceTsx B makere ST: Neural Networks m B makerax Neural Network
Toolbox u ANFIS cucremsr Matlab.

— IIporHo3upoBanue crouMocTu Kypca akiuii «PocHe(dTs» cpeacTBaMyu HEHPOHHBIX U
HedyeTko- HelpoHHBIX ceTsix B makere ST: Neural Networks m B makerax Neural Network
Toolbox u ANFIS cucremsr Matlab.

B ocBoeHMu MUCHUIUIMHBI MHBATUIAMH U JIMLIAMUA C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3M0pOBbsl OOINBINIOE 3HAYCHHE HMMEET WHIWBUIyalbHas yueOHas paboTa (KOHCYNbTAllMU) —
JIOTIOJIHUTENIBHOE Pa3bsCHEHHE YIeOHOTO MaTepuana.

WuauBuyanbHble KOHCYIbTAlUM MO TMPEIMETY SIBJISIOTCA BaXKHBIM  (DakTopom,
CIOCOOCTBYIOIIMM WHJMBUIYaTU3allUH OOy4eHUS W YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXAy TMpernojaBareieM M OOydJalonMMCs HWHBAIUIAOM WM JIMIIOM C OTPaHHYCHHBIMU
BO3MOXXHOCTSIMH 37I0POBBSL.

8. Ilepeyenb MH(POPMAIMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX MPH OCYILECTBJIE HUU
0o0pa3oBaTeJILHOIO MpoLecca Mo AUCHUIIHHE (MOAYJI10) (IPA HEe00XO0AUMOCTH)

8.1 IlepevyeHb HH( OPMALMOHHBIX T€ XHOJIOTHIA
— IIpoBepka fOMaNHUX 33JaHUM U KOHCYJATUPOBAHUE ITOCPEACTBOM 3JIEKTPOHHOU MTOYTHI
U conuansHou cetu «BKoHTakTey.
— Hcnonb30BaHue  DJIGKTPOHHBIX IPE3CHTALMd INPU  INPOBEICHUHU JICKIMOHHBIX U
71a00paTOPHBIX 3aHATHM.

8.2 IlepeyeHb HEOOXOAMMOIO MPOIPAMMHOIO 0OecIeve HUs

1. Omnepammonnas cucrema MS Windows (paznenst 2, 3, 5 TUCIUTIIAHBI).

2. HurerpupoBannoe oducHoe npunoxenue MS Office (pasmenst 2, 3, 5 TUCUUTIIHHBI).

3. IlporpammHOe oOecrieueHne [UIsi OpraHU3al[Md  YIPABJISEMOTO KOJUIEKTUBHOTO U
6e3omacHoro gocryna B MaTEpHET (pasaensl 2, 3, 5 AUCIUTIINHEL).

4. Tlaker Statistica Neural Network (pa3znen 2 I1uCHUIIITUHBEI).

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

8.3 IlepevyeHb HEOOXOAUMBIX HH( OPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. Bukunenus, cBobomnas sHiuwionenus — Wikipedia [Dnexrponnsiii pecypc]. - URL:
http/ru.wikipedia.org.

2. DJexTpoHHas OonbIMoTeka Kyol'yY [DnexrpoHHBII pecypce]. - URL:
http//www.kubsu.ru/ru/node/1145.
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3. DnekrponHas 6ubnumoreunas cucrema eLIBRARY.RU [Dnekrponnsiii pecypce].

- URL:

http//www.elibrary.ru.

9 MaTepuaibHO-TEeXHUYECKOe o0ecneyeHue yueOHOM TUCHMIINHBI

MatepuanbHO-TEXHHYECKOE OOECTIeUeHHUE AUCITUTIITUHEBI U

Ne Bun pabot
OCHAIICHHOCTb

1. | JlexuoHHbIE JlexmoHHas ayauTOpHs, OCHAICHHAs MPE3CHTAIMOHHON TEXHUKON

3aHATHS (MpoekTop,  dKpaH,  KOMIBIOTEP/HOYTOYK),  COOTBETCTBYIOIUM
MpOTpaMMHBIM O0€CIICYeHHEM, a TaKke HeoOXoAuMON Mebembio
(mocka, CTOJBI, CTYIbS)
(aymutopuu: 129, 131, 133, A305, A307)

2. | JlaboparopHblie JlaBoparopusi, yKOMILJIEKTOBaHHAsl CIIEIUATM3UPOBAHHON MeOeblIo,

3aHATUS TEXHUYECKUMH cpefcTBamMu oOydeHusi (coBpemeHHbiMu [[DBM Ha
6aze mporeccopoB Intel mnmu AMD, 00beTMHEHHBIMU JIOKATBHOM
CeThI0) C BBIXOJOM B mIoOanbHYIO ceTh VHTepHeT, a TaKKe
COBPEMEHHBIM  JIMIIEH3MOHHBIM  TPOTPaMMHBIM  OOecleYeHHEM
(onmeparnonnas cuctema Windows 8/10, maketr Microsoft Office, cpensr
nporpammupoBanust MS Visual Studio u Delphi)
(aymuropuu: 101, 102, 105, 106, 107, A301a)

3. | I'pynnioBeie Aymutopust Uil CEMHMHApPCKMX  3aHSITHWA,  IPYNIOBBIX U
(MHAMBUyallbHBIE) | UHIUBUAYAIbHBIX KOHCYIbTAIIUN, YKOMILIEKTOBAHHBIE HEOOXOAMMOU
KOHCYJIbTallu1 MeOembIo (I0CKa, CTOJIBbI, CTYJIbS)

(aymuropuu: 129, 131)

4. | Texyumii Aynuatopust JUIsl CEMMHApPCKUX 3aHSTUM, TEKYIEro KOHTPOJIS H
KOHTPOJIb, MPOMEXYTOYHOH  aTTECTAllMHM, YKOMIUIEKTOBAaHHAs HEOOXOIMMOKN
MIPOMEXYTOUHAS MeOeNbI0 (JT0CKa, CTOJNBI, CTynbs) (aymutopuu: 129, 131, 133, A305,
aTTecTalus A307, 147, 148, 149, 150, 100C, A3016, A512), xomnbroTepamMu ¢

JMIIEH3UOHHBIM IPOTPAMMHBIM 00€CTICUeHHUEM M BBIXOJIOM B HHTEPHET
(aymutopuu: 106, 106a. A301)

5. | CamocrosTenpHas Kabuner TUIst CaMOCTOSITEIIbHOMN paboThI, OCHAIIICHHBI I

pabota KOMITBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO TOJKIIOUYEHHUS K CETH

WHTepHeT, mporpaMMoi SKpPaHHOTO YBEIMYEHUs, OOeCIeYeHHbIN
JOCTYIIOM B 3JICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIBHYIO CpEeLy
YHUBEPCUTETA, HEOOXOIUMON MeOENIbIO (IOCKa, CTOJIBI, CTYIIbsI)
(aymuTtopus 102a, unTanbHbIN 3a1).
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