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PaGoyast mporpamma IucuuIuiuabl Mawunnoe 006yuenue cocTaBieHa B COOTBETCTBUH C
denepaibHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEILHBIM CTAHIAPTOM BBICIIETO 00Pa30BaHUS
HaIpaBJICHUIO HOJTOTOBKH 02.03.03 Marematudeckoe o0ecrieueHue u
aMUHUCTpUpOBaHUE HH(POpMAITMOHHBIX cucTeM (TeXHOIOTHS MpOrpaMMUPOBAHUS)

[Iporpammy cocraBui(u):
A.M. CaBuna, npenogaBatenb Kadeapbl MHTEUIEKTYalIbHBIX HWH(OPMAIMOHHBIX
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PaGouass mporpamma IHCIMIUIMHBI YTBEPXKACHA Ha 3aceqaHuu  Kademapsl
MHTEJUIEKTYalIbHBIX HH(POPMAIIMOHHBIX cucTeM TTPOTOoKoa Ne 8 oT «22» mas 2020r.

HU.o. 3aBenyromiero kadenpoit FOnor C.B. 10

HOJIHNCH

Pabouass mporpamMma oOcyxaeHa Ha 3aceaHuM Kadeapbl HHTEIUIEKTyaJlbHbIX
UH(GOPMAITMOHHBIX cucTeM MPOTOKOI Ne 8 oT «22» mas 2020r.

A

HW.o. 3aBenyroniero kadenpoit FOuos C.B

noAINCh

VYTBepkIeHa Ha 3acelaHud y4eOHO-METOJIUYECKOM KoMuccuu (hakyibpTeTra
KOMITBIOTEPHBIX TEXHOJIOTHI U MPUKIIATHON MaTeMaTUKU
npotokos Ne 2 «22» mas 2020r.

ITpencenatens YMK ¢akynsrera KoBanenko A.B. ‘@ﬁ

/ TTOJTITUCH
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1. HEJIM M1 3AJJAYY YYEFHOM JUCHUAILINHBI
1.1 ean u 3a0a4u TUCHUILIMHBI

Hesn wu3ydeHHs AUCUUIUIMHBI OHPEIENeHbl TOCYJapCTBEHHBIM 00pa30oBaTEIbHBIM
CTaHJapTOM BhICHIEr0 oOpa3oBaHusi H cooTHeceHbl ¢ obmmmu uemsmu OOIT BO mo
HarnpasiaeHuto noarotoBkud 02.03.03 MartemaTudeckoe oOecrieueHHEe W aJIMHUHHCTPUPOBAHUE
uHpopManOHHbIX cucTeM (TexHoyorust MporpaMMHpPOBAHNUs), B paMKax KOTOPOH MpernonaeTcs
JUCLIUILINHA.

Lenpto ocBOeHUsT yueOHON AMCHUIUIMHBI «MamMHHOE O0y4YeHHe» SIBIISCTCS Pa3BUTHE
po¢eCCHOHATIBHBIX KOMIIETEHTHOCTEH NMPHOOpPETeHHs MPAKTUYECKHX HaBBIKOB Pa3pabOTKU U
UCTIOJIb30BAaHUSI MAIIMHHOTO OOYYEHHs, PEaIM3YIONIMX MHHOBAIIMOHHBIN XapaKTep B BBICIIEM
00pazoBaHuH.

3azayy TUCLHUILUIHHBI
1. akTyanu3amus ¥ pa3BUTHE 3HAHUI B 00JACTH MAIIMHHOTO O0y4YeHUS,;

2. DpUMEHEHME Hay4HbIX 3HAaHUM O MAalIMHHOM OOYYEeHUH B IMPOLIECCE MaTEeMaTU4YeCKOIro
o0ecrieyeHns U aIMUHUCTPUPOBAHUS HHPOPMAITHOHHBIX CUCTEM;

3. MCII0JIb30BaHKNE MAIIMHHOTO 00yUYeHHsI B MH(POPMALIMOHHBIX CHCTEMaX;

4. pa3BUTHE HABBIKOB MAILIMHHOIO 00y4eHUsI UH(POPMALIMOHHBIX CUCTEM;

5. oBJa/ileHNe NHHOBALMOHHBIMU TEXHOJIOTUAMHU M HaBbIKaMU B 00JIACTH MAIIMHHOTO O0yUYeHHUs.

1.2 MecTo qucuuIIuHbI (MO1YJis1) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

HI/ICHI/IHHI/IHa «MaiuHHoOe O6y‘IeHI/Ie» HN3y4dacTcia B 7-M CCMECTPE U HCIOJIB3YCT
PASHOCTOPOHHUC 3HAHUSA, ITOJYUYCHHBIC B IPCABIAYIINX CEMECTPAx. HpenonaBaHHe JUCIHHITIINHBI
BCACTCA B BHAC HeKHHﬁ, J'Ia60paTOpHLIX M CaMOCTOATCIBHBIX 3aHATHH. bonbpmas dYacTb
JICKOHMOHHOI'0 MaTcpuaia AacTCd B HMHTCPAKTHBHOM PCKUMC. OcHoBHas ciib na60paT0pme
3aHATUMH - er'IY6J'IeHHOG HN3YUCHUC Moneneﬁ MAalIMHHOI'O O6y‘leHI/IH.

Jucuunnuza «MammHHOe 00y4YeHHe» HallpaBiieHa Ha (OpMUPOBAaHUE 3HAHUI U YMEHUH
oOyvaromuxcst pa3pabaTelBaTh M  MCIIOJIB30BaThb MOJEIM MAIIMHHOTO OOYy4eHus Ul
obecrieueHust ¥ aIMUHUCTPUPOBAHUST HHPOPMAIIMOHHBIX cucTeM. O0ecreuynBaeT CrocOOHOCTh y
00yyaroImuxcss K TEOPEeTHKO-METOJ0JIOIMYECKOMY aHajlu3y METOAOB MAIIMHHOTO OOyuYeHWHs;
(dbopMUpOBaHNE KOMIIETEHLUH B pa3pabOTKE U HUCIIOJIb30BAHUU MOJIENEH MAIIMHHOTO 00y4YeHMUS.
B coBokynmHOCTH M3yueHHME 3TOW TUCHMIUIMHBI TOTOBUT O0Y4YaeMBbIX, KaK K Pa3IUYHbIM BHJIaM
IPAKTUYECKOM  JAESTEIbHOCTH, TaK M K Hay4YHO-TEOPETHYECKOH, HCCiel0BaTeNIbCKON
JESATEIIBHOCTH.

1.3 IlepevyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTEJbHOM IPOrPaMMBbI
Komnerenmuu obyuaromierocs, popMupyemble B pe3ybTaTe OCBOCHHs Kypca «MamnHHoe
oOyuenuex: [1K-4; TIK-7.
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B pesynbrare n3yueHus: yueOHON UCIUATIIHBI

|
2 = ConepkaHue
5 = 00y4arouuecs J0JKHBI
=90 KOMIIETCHITHH
SIS (unu eé yacTn) 3HaTh yMeTh BJIaJIeTh
[1IK-4 | Crocoben OCHOBHEIE MPOBOAUTH O] OCHOBHBIMU
HPUMCHATD IIOHATHUSA Hay4YHbIM MOHATUMU U
COBPEMCHHBIC HEMPOCETEBBIX | PYKOBOJICTBOM TEXHOJIOTUSMH;
UH(POPMALMOHHbIE .
MoJIeNel 1 WCCIICZIOBAaHUE HA | IPOBOJUTH MO
TEXHOJIOTUH NPU
MalIHHHOT HOB HAYYHBIM
POCKTHPOBAHHUH, a oro OCHOBC ay
pealn3aliH, OLIEHKE o0yueHus; HEHpOCeTeBBIX PYKOBOJICTBOM
KauecTBa M aHaM3a | IPOBOAMTH MO | MoAeNel B UCCJIEJOBaHKE Ha
a3 pexTUBHOCTH Hay4YHBIM KOHKPETHOU OCHOBE
IIpOrpaMMHOTI0 PYKOBOACTBOM | oOiacTu MalIMHHOTO
obecrieerus 1 WCCIIeIOBaHKE npodeccuoHanbHO | 00y4YeHHUs B
peleHus 3a1a4 B . .
Ha OCHOBE il 1esITenbHOCTH KOHKPETHOU
pa3IMYHBIX . 5
HPEIMETHBIX HEHPOCETEBBIX obmacTu
061aCTIX MoJienei B npodeccuoHaIbH
KOHKPETHOU Ol IeATENbHOCTH
obrnactu
npodeccuoHalIb
HOU
JeSITeIbHOCTH
[1IK-7 | Cnocoben COBpEMEHHBIE UCIIOJIb30BaTh COBPEMEHHBIMH
HCIIOJIB30BATh METOJIbI COBpPEMEHHBIC METOJaMHU
COBPCMCHHBIC pa3paboTKu U METOIBI pa3spaboTKu U

METO/Ibl pa3paboTKu
U peayin3aluu
KOHKPETHBIX
ITOPUTMOB
MaTeMaTHIECKUX
Mojeneit Ha 6a3e
SI3BIKOB
pOTrpaMMUPOBAHUS
¥ TTaKETOB
HPUKIIAJIHBIX
poTrpaMMm
MO/JICIUPOBAHUS

peanu3aru
KOHKp CTHBIX
AJITOPUTMOB
MAaIIHHHOI'O
o0Oy4deHus Ha
0a3e SI3BIKOB

MIpOrpaMMHUpOBa

HUS U TIAKETOB
MIPHUKIIAIHBIX
MpOrpaMm

MOACIIMPOBAHUSA

pa3paboTKu 1
peanmu3aim
KOHKPETHBIX
QITOPUTMOB
MAaIIMHHOTO
oOydeHus Ha 0aze
SI3BIKOB
MPOrpaMMHUPOBAHH
s ¥ TIaKETOB
TIPUKJIQTHBIX
MpOrpaMM
MOJICTTUPOBAHUS

peanu3anuu
KOHKPETHBIX
QJITOPUTMOB
MAaIIuHHOTO
oOydeHus Ha Oaze
SI3BIKOB
IpOTrpaMMHUPOBaH
WS ¥ TTAaKETOB
NPUKIIATHBIX
porpaMm
MO/JICITHPOBAHUS

2. CTpyKTypa M colep:kaHue THCHMIIHHBI

2.1 Pacnpenesnienue Tpy10eMKOCTH IMCUMIIJIMHBI 10 BUAAM padoT

O6mast  TpyAOEMKOCTH

JAUCITUITIIMHBI

cocraBiser 4

3a4.e]l.

(144 4acoB), wux
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pacmpeneneHye mo BujaaM padoT MpeICTaBIeHO B TaOJIUIIE

Cemectpbl
Bun yuebHoii paboTbl Beero (dacol)
9acoB 7

KonrakTHasi paboTa, B TOM YHCJI€: 78,3 78,3
AYIUTOpHBIE 3aHATHS (BCEro): 68 68
3aHATHS JCKIMOHHOTO THIIA 46 46
JlaboparopHble 3aHATHS 22 22
3aHATHSI CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
MPAKTUYCCKHUE 3aHSTHS) i )
HNHuas koHTaKTHAas padora: 10,3 10,3
Kontpousb camocrositenbHOM padotsl (KCP) 2 2
ITpomexyrounas arrectanus (MKP) 8,3 8,3
CamocTosiTejibHasi paboTa, B TOM YHCJIE: 30 30
KypcoBas pabota - -
[IpopaboTka yueOHOro (TEOpeTUYECKOro) MaTepuaa &) B
BerInonHeHne HHIUBULY AJIbHBIX 33JaHU (TIOATOTOBKA 15 15
COOOILCHHH, TPE3CHTALINH)
IToaroroBka K TEKyIieMy KOHTPOJIFO 10 10
KoHTpoJib: 35,7 35,7
IToaroToBka K 3K3aMeHY 35,7 35,7
OO0mas Tpy10eMKoCTb gac. 144 144

B TOM YHCJIe KOHTAKTHAsA 783 783

padora

3a4. ] 4 4

2.2 CTpyKTypa Y4eOHOM AN CUUITHHBI
Pacnipenenenuie Bu1oB yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jienaM JUCIUIINHBL.
Paznensl qUCHUIUIMHEBL, U3y4YaeMble B 7 cemecTpe

KonnuecTBo yacos
Ne HanmMeHnoBanue Tem Beero AynuropHas padora BHei)};Ig(I)TT(;p Had
J1 113 JIP CP
1 2 3 4 5 6 7
1. |BBeneHue B AUCHUIUTAHY 10 4 — 2 4
2. |OcHOBHBIE CBE/ICHHSI O MAIIMHHOM O0YYeHHU 16 6 — 2 8
Heiiponnsie cetu B makere ST: Neural -
3 Netvgorks 26 12 6 8
4. |Heiiponnsie cetn B Matlab 23 12 — 6 B
5. |Mammunoe o6yuenne B Python 23 12 — 6 5)
Hmozo no pazoenam: 98 46 - 22 30
[pomesxyrounas arrecraims (MKP) 8,3
Kontpons camocrostensnoii padots! (KCP) 2
IloAroToBKa K 9K3aMeHY 35,7
NTOI'O no nucuumuivze 144
[Ipumeuanue: JI — nekumu, [13 — mnpaktuueckue 3anatus / cemuHapel, JIP —

naboparopusle 3aHsATHs, CP — camocTosiTenbHas paboTa CTyIeHTa.
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2.3 Conep:xanue pa3iejoB IMCHUIIMHBI:
2.3.1 3ausaTHd JeKINOHHOI0 THIIA

No HaumenoBanue Cogepratiite Tembi dopMa TeKyILIero
TEMBI KOHTPOJIS
1 2 3 4
1. | Beenenue Benenune B mamunHOe o0yuenwue. [lapannenn n3 6monorun.| KontponbsHabie
JUCHUIIMHY bazoBast nckyccrsennas mMozenb. IIpuMeHenne HEHPOHHBIX| Bompock!
ceTeil.
2. |Ocuorusie cBenenns [Teopemsr KommaropoBa, Apnonpma u XexT-Hunbcena,KoHTponbHBIE
0 HEWPOHHBIX ceTsix |OcHoBHBIC KOHIICTIITHH HEUPOHHBIX CeTeH. |BompocH
HetipokomnbioTepsl. [Iporpammuoe obecnieuenue st HC
3. |Heiiponnsie cetn B |[Ipe/mocT mponeccupoBanue KonTponbHbie
TaKkeTe Meorocnoinslit nepcentpon (MLP), PagnanbHast 6a3ucHast | gompock.
ST: Neural Networks|pyukius. BepostHocTHas Hefiponnas cets. O000IIEHHO-
perpeccuonHas HeipoHHas ceTh JluneitHas cetb. CeTh
Koxonena. Pemenue 3amad kraccudukanyy B makere ST
Neural Networks. TTporHo3upoBaHre BpeMEHHBIX PSIIOB B
nakere ST: Neural Networks
4. |Heiiponnsie cetu B |GUI wmuTepdeiic ans [T NNT. Mogens Helipona wu|KoHTponbHBIE
Matlab apxutekrypa  cetn.  OOyueHne  HEHPOHHBIX  CeTEil.|gompockt
[lepcenTpoHbl, nHWHEWHBIC, pagualbHBIC Oa3UCHBIE CETH.
Cern knacrepusanu W Kiaccupukanuu. PekypeHTHbIe
cetu. IIpuMeHeHHe HEUpPOHHBIX ceTei. DopMHUpOBaHUE
MoJieJield HeMPOHHBIX ceTel
5. [MammnaHOE Mamunaoe oOyueHue: co3gaHue HeHpoHHbIX —cereil.| KoHTponbHbIe
o6yuenne B Python  |Cosnanne neiiponnsix Gokos. IIpocToit mpumep paboTsl C| ompock:

Heiponamu B Python. Coznanne Heiipona ¢ Hyms B Python.
IIpumep cbop HeiipoHOB B HelipoceTb. [Ipumep mpsmoro
pacnpoctpanenus FeedForward. Co3aanue HelipoHHO# ceTn

npsimoe  pacnpoctpanenue FeedForward. Python kox
cpenHekBagpatudyeckoi ommbOku (MSE). Tpenmpoka
HEHPOHHOH CETM — MHOIOBApUAHTHBIE HCYUCIIEHUS.
TpenupoBka HEUpPOHHOMN CeTH: CroxacThuaecKuit

rpaaueHTHsIi ciryck. Co3manue HellpoHHOM cetr Ha Python.
I'mybokoe oOy4eHue.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

3aHsaTus CCMHUHApPCKOTI'0 TUIIa HE NPECAYCMOTPCHDBI y‘Ie6HBIM IIJIAaHOM.

2.3.3. JlaGopaTopHble 3aHATUS

Temaruka 1a60paTOpHEIX paboT

<I)0pMa TCKYILICTO KOHTPOJIA

3 4

1. [[TpakTHKyM 10 CO3IaHUIO HEWPOHHBIX CETEH B IMAKETE
ST: Neural Networks

pabore.

Onpoc mo TeOpeTHIECKOMY
Mmatepuaiy. Otuer no naboparopHoi
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Tematuka nabopaTopHBIX padoT

d)opMa TCKYLICTO0 KOHTPOJIA

3

4

HpaKTI/IKYM 10 CO34aHHUIO HeﬁPOHHBIX CeTeﬁ B ITIAKCTC
ST: Neural Networks

Onpoc Mo TeOpeTHIECKOMY
marepuaiy. OTyer 1o 1abopaTopHoi
pabore.

KontpoinbHas pabora Nel. TP 2

"[[TIpe/moct npoueccupoBanue

MHmuorocnoitasiii nepcentpon (MLP)

Onpoc Mo TeOpeTHIECKOMY
Mmatepuaiy. Otder mo naboparopHoit
pabore.

Pemenue 3am1au kinaccudukanuu B makere ST: Neural
Networks

KontponbHas padora Ne2
[IpoBepka BBIMOIHEHUS TOMAIITHUX
pab6or. TP 3

"|banaucosbie Momenn

Onpoc 1o TeopeTHIECKOMY
Matepuany. Otder 1o mabopaTopHOM
paborte.

"|[IpakTUKyM 1O CO3/ITaHUI0 HEUPOHHBIX CETEH B MAKETE

Matlab

Onpoc 1o TeopeTHIecKoMy
Matepuany. Otder 1mo 1abopaTopHOM
pabore.

GUI unrepdeiic mst [T NNT

Onpoc 1o TeopeTHIecKoMy
marepuaiy. OTuer 1o 1abopaTopHOH
pabore.

Co3nanue HelipoHHOU cetu Ha Python.

Ornpoc 1Mo TEOPETUIECKOMY
Matepuaiy. Otder mo naboparopHoit
paborte.

['my6okoe oOyueHue.

Ornpoc Mo TEOPETUIECKOMY
Matepuany. OTdeT 1mo 1abopaTopHO
paborte.

IIpumeuanue: TP — TunoBoi pacyer.

2.3.4 KypcoBblie padoThl — He IPe1yCMOTPEHbI

2.4

padoThI 00y4aroerocs mo AMCIUIIHHE

[enbto caMocTosATENbHON pabOThI CTYACHTA SIBISIETCS YIIyOJIeHNEe 3HAHUM, TTOJTYyYEHHbIX
B pe3ylbTaTe ayAMTOPHBIX 3aHATUI. BblpabaThiBaloTCS HABBIKM CaMOCTOSATENBHOM pPabOTHI.

Hepeqeﬂb y‘leﬁHO-MeTOHI/I‘ICCKOFO o0ecreueHHsl JI CAMOCTOSITEILHOM

3aKperISIOTCs ONBIT U 3HAHMSL, ITOJIyYEHHBIE BO BpeMsl TaOOPATOPHBIX 3aHITHH.

Ne

Bun camocTtosTenpHOM
paboTHI

[lepeueHb y4eOHO-METOIUUECKOTO O0CCIICUCHUSI TUCIIUILIMHBI
110 BBITIOJTHEHHIO CAMOCTOSITEIIbHOW PabOThI

2

3

IIpopaboTka u
MTOBTOPEHHE
JEKIIMOHHOTO MaTepuaa,
Marepuaia yaeOHoH 1
HAYYHOU JINTEPATYPHI,
MOJITOTOBKA K
CEMUHAPCKHUM 3aHATHAM

Meroauyeckue yka3aHus sl HOATOTOBKHU K JIEKIIMOHHBIM M CEMUHAPCKUM
3aHSATHSIM, YTBEPKJICHHbIC Ha 3acellaHnu Kadeapsl MpUKIaTHON
MaTeMaTHKH (paKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUI U TIPUKIIAIHOMN
matemaTkd @I'BOY BO «Ky6I'Y», mpotokon Ne7 ot 18.04.2018 r.
MeTtoandeckre yKa3aHusl [0 BHIIIOJHEHHUIO CAMOCTOSITEIbHOM PadOTHI,
YTBEPKJCHHBIC Ha 3acellaHiU KadeIpbl MPUKIATHON MaTeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U PUKJIAAHON MaTeMaTHKH
PI'BOY BO «Ky6I'Y», nporokon Ne7 ot 18.04.2018 r.

IloaroroBka k

Metoaudeckue yka3aHHs 10 BBITIOJIHCHHIO JTA0OPATOPHBIX PadoT,
YTBEpXJACHHBIE Ha 3aceaHuy Kadeapsl MPUKIATHON MaTeMaTHKN

J'Ia60paTOpHBIM 3aHATHUAM (baKyHLTGTa KOMIIBIOTCPHBIX TCXHOJIOT 151771 HpPIKJ'Ia,Z[HOﬁ MaTCMaTHuKHu

DI'BOY BO «Ky6I'Y», nporokon Ne7 ot 18.04.2018 r.
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Bua camocrositensHOM
paboThI

HepequL y‘{e6H0'MeTOI[I/ILI€CKOFO obecrnieucHuUs JHUCHUILINHBI
10 BBITIOJTHEHHUIO CAMOCTOSTEIILHON pa6OTbI

2

3

TlonroToBka K perieHuto

MeTtoaudeckne yKa3zaHUs 110 BBITOTHEHUIO CAMOCTOSTEIEHOM paboTHI,
YTBEPKICHHBIE HA 3aceTaHny Kadeaphl MPUKIaTHON MAaTeMATHKH

3a/1a4 U TECTOB (axynpTeTa KOMIBIOTEPHBIX TEXHOJIIOTHH M TIPUKIIATHON MaTeMaTHKH
OT'BOY BO «KyoI'Y», nporokon Ne7 ot 18.04.2018 r.
Meroauyeckue yka3aHus sl HOATOTOBKH 3cce, pedepaToB, KypCOBBIX
paboT, yTBep)KICHHbBIE Ha 3aceJaHuH Kadeaphl IPUKIATHON MaTeMaTHKH
(axynbTeTa KOMIBIOTEPHBIX TEXHOJIIOTHI M TIPUKIIATHON MaTeMaTHKH
OI'BOY BO «KyoI'Y», nporokon Ne7 ot 18.04.2018 r.
Meroauyeckue yka3aHHs 10 BBITOJHEHUIO PACUETHO-TPahUIECKIX
3a1aHuii, yTBEPXKICHHBIC Ha 3acelaHuU KadeIpbl MPUKIIATHON
MaTeMaTUKH (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHIA 1 IPUKIIAJTHON
Matematk @T'BOY BO «Ky6I'Y», mpotokon Ne7 ot 18.04.2018 r.
Mertoauyeckue yKa3aHHs 0 BBITOJHEHUIO CAMOCTOSTEIbHON paboTHl,
yTBEPKJICHHBIE Ha 3aceaHny KadeIpbl NPUKIAJTHON MAaTEMAaTUKU
(axynpTeTa KOMITBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 r.
MCTOI[I/I‘ICCKI/IC YKa3aHus 110 BBIIIOJIHCHUIO CaMOCTOSITEIILHOMN pa6OTBI,
YTBEPKJCHHBIC Ha 3acelaHuU Kadeaphl MPUKIATHON MaTeMaTHKH
(axynpTeTa KOMIIBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 .

IloaroroBka nokmnamoB

TlonroToBka K perieHuto
pacyeTHO-TpapUUECKIX
3amaanii (PI°3)

IToaroroBka K TeKymemy
KOHTPOJIIO

Y4eOHO-MEeTONUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYarOIIUXCS U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocraBisitoTcst
B (hopMax, aqanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 3[0OPOBBS M BOCIIPHUATHS UHPOPMALIIH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B MieyaTHOM popme yBearueHHBIM HIpUdTOM,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

Jjig U1 ¢ HapyIIeHUSIMU CITyXa:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

JlaHHBINA TepeyeHb MOXeT OBbIThb KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJarouuxcs.

3. OOpa3oBaTe/ibHbIEe TEXHOJIOTHH

B npornecce u3ydeHus NUCHUIUIMHBI JIEKIUH, J1a0OpaTOpHBIE 3aHATHUS, KOHCYJIbTallUU
ABIAIOTCA ~ BeAyumumu  ¢opMaMu  OOyuyeHUss B paMKax  JIEKIIMOHHO-CEMHHapCKOM
00pa30BaTeNbHOM TEXHOJIOTHH.

Jlexuuu W37ararOTCs B BHUJAE MNPE3EHTAUMU C HCIOJIB30BAHUEM MYJIbTUMEIUNHON
anmaparypsbl. JlaHHbIe MaTepHalibl B SJIEKTPOHHOHN (opMe Iepe1atoTcs CTyIeHTaM.

OcCHOBHOH 11eNbI0 JTA0OPATOPHBIX 3aHATUHN SBISETCS pa300p MPAKTUUYECKUX CUTYallUi.
JlonoTHUTENBHON 1eNbI0 TaOOPaTOPHBIX 3aHATUN SIBIISIETCSI KOHTPOJIb YCBOCHHUS MPOUIIEHHOTO
maTepuana. Ha mabopaTOpHBIX 3aHSATHUSX TaKKe OCYIIECTBIISETCS IPOBEPKA BBIOJHEHUS
3aJJaHuH.

[Ipn mnpoBeneHun 51a0OPaTOPHBIX 3aHATHM YYaCTHUKU 3aKpEIUISIIOT TPOMIEHHBIH
MaTtepuaig myTeM OOCYXJEHHUS BOIPOCOB, TPeOYIOIHMX 0co00ro BHUMAHUS W TOHUMAaHMS,
OTBEYAIOT HA BOMPOCHI IPEMOIABATENS U APYIUX CIyLIATENIEH, OCYIIECTBISIIOT PEIEHUS TECTOB,
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HAIpPAaBJICHHBIX HA IMOBTOPCHME JIEKIUOHHOTO MaTepHalla M HOPMATHUBHBIX JOKYMEHTOB IIO
U3y4acMOM TEMaTHKE, BBIOJIHSIOT peIIeHHe 3a/ady, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHUIO
IPAaKTUYECKUX HABBIKOB B 00J1aCTH U3y4aeMOMl TUCLIUILIMHBI.

B uncno BuoB paboTh, BHIOIHIEMOH CIyIIATEISIMA CAMOCTOSITENIEHO, BXOIAT:

1) nouck 1 U3ydeHue JUTepaTypsl [0 paccCMaTpUBaeMON TEME;

2) IOUCK M aHAJIM3 HAayYHBIX CTaTel, MOHOTrpaduil o paccMaTpuBaeMon TeMe.

WHuTepakTuBHBIE 00pa3oBaTeNbHbIE TEXHOJOIMM, MCIIOJIb3yeMble B  ayJUTOPHBIX
3aHATUSAX: TPH PEANTM3ALUU PA3IUYHBIX BHIOB Y4eOHOW palOThI (JEKIMH M MPaKTHUYECKUX
3aHATHI) NCHOJB3YIOTCA CieIyole 00pa3oBaTebHbIe TEXHOJIOTUHU: AUCKYCCUH, ITPE3EHTALIH,
KoH(pepeHIIMH. B coueTannm ¢ BHEAYyTUTOPHOW paOOTOH OHU CO3MAIOT JOIOJHHUTEIHHBIC
ycioBUs (OPMHUPOBAHUSA M PA3BUTUA TPeOyeMbIX KOMIIETEHIMH OOYyYaroluXcs, MOCKOJIbKY
MO3BOJISIIOT  OOECIIEYUTh AKTUBHOE B3aUMOJICWCTBHE BCEX YYACTHHKOB. OTH METOJBI
CHOCOOCTBYIOT JINYHOCTHO-OPUEHTUPOBAHHOMY IOAXOY.

Bce mnepeuncnennsie Buabl U (opMbl yuyeOHOM pabOTBI M TEKyLIEro KOHTPOJIS
HamnpaBlieHbl Ha (QopMHupoBaHHE Yy OO0ydYaroImuxcs Npo(ecCHOHANBHBIX KOMIETEHLUH,
OPEIYCMOTPEHHBIX MpHU IUIAHUPOBAHWU  PE3yJbTaTOB OOy4YeHHsS 1O JUCHUIUIMHE H
COOTHECEHHBIX C INITAHUPYEMBIMU pe3yJIbTaTaMU OCBOEHHsI 00pa30BaTeIbHOM TPOrpaMMmBbl.

JUis MHBAJIUJOB U JIUIl C OPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0pOBbsl YCTaHABIIMBAETCS
0COOBIf TOPSIIOK OCBOEHUS yKa3aHHOM JTUCHMIUIMHBL. B oOpa3oBarenbHOM mpoliecce
UCTIONB3YIOTCSL  COIMAJbHO-aKTHBHBIE W PEQIIEKCUBHBIE METOJIbI OOYUYEHHsI, TEXHOJOTHH
COLMOKYJIbTYPHOH peaOuiIuTaluy C LeIbI0 OKa3aHUs MOMOIIM B YCTAHOBJIEHUU MOJHOLIEHHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHUWH C  JPYIMMHM  CTYJEHTaMH, CO3JaHUM  KOM(OPTHOIO
IICUXOJIOTUYECKOr0 KJMMaTa B CTyJAEHYECKOHl rpymnme. Bblieo3HaueHHbIE 00pa3oBaTelIbHbIC
TEXHOJIOTUM JAIOT HamOosee >(PQEeKTHBHBIC PE3yIbTaThl OCBOCHUS IUCIHIUIMHBI C IMO3UIHNA
aKTyaJu3allud COJEp)KaHWsl TEMbl 3aHATUSA, BBIPAOOTKM NPOJYKTUBHOTO  MBILUICHUS,
TEPMHHOJIOTMYECKONM T'PaMOTHOCTH M KOMIETEHTHOCTH 00Yy4aeMOro B acHEeKTe COLUaJIbHO-
HanpaBJIeHHOW MMO3ULIMHU Oyayuiero 6akaiaBpa, U MOTUBALUM K UHULIMATUBHOMY U TBOPYECKOMY
OCBOCHHIO Y4€OHOTO MaTepuaa.

4. OueHo4YHbIe CpeAcTBA ISl TeKYIero KOHTPOJIsl yCIeBaeMOCTH M ITPOMEKYTOYHOM
aTTecTanuu

OcBoeHMe TUCIUIUIMHBI MPEANOaraeT IBe OCHOBHbIE (POPMBI KOHTpPOJIS — TEKyllas U
IIPOMEXKYTOUYHAs aTTECTALUS.

Texymuii KOHTPOJb YCHEBAEMOCTU OCYIIECTBIISIETCS B TEUEHHE CEMECTpa, B XOJe
MOBCEHEBHOM y4yeOHON paboTel W MpearnonaraeT OBJIAJCHHE MaTepuajJaMH  JICKIHi,
JUTEpaTyphl, NMporpamMMmbl, pabOTy CTYAEHTOB B XOJ€ NMPOBEACHUS MPAKTUUECKUX 3aHATUH, a
TaKXe CUCTEMAaTHUECKOE BBIIOJIHEHHE TECTOBBIX padoT, pelIeHne MPaKTHUECKUX 3a7ad U MHBIX
3alaHuil 111 CaMOCTOSITENbHOM paboThl CTYJIEHTOB. JlaHHBINA BHJI KOHTPOJS CTUMYJIHPYET Yy
CTYACHTOB CTpEMJIEHHE K CHCTEMaTH4YeCKOH CaMOCTOATENbHON paldoTe MO0 H3Yy4YEeHHUIo
aucuuriuHbl. OH TIpefHa3HayeH Uisd OIEHKU CaMOCTOSTENbHOW pabOThl ciymiarenaei 1o
PELIECHUIO 3a/ay, BBINOJHEHUIO MPAKTUYECKUX 3aJaHui, MOABEAECHHUS WUTOTOB TECTUPOBAHMSL.
OneHuBaeTcsl Takke aKTUBHOCTh M KaUeCTBO PE3YJIbTaTOB MPAKTUUYECKOW padOThl HA 3aHSTHSIX,
ydacTHe B JJUCKYCCHSIX, 00CYXIeHUsX U T.1. MHAuBUAyallbHBIE U TPYIIIOBBIE CAMOCTOSITEIbHBIE,
ayJIUTOpHbIE, KOHTPOJbHBIE pPAa0OTHl MO BCEM TeMaM JAMCLUUIUIMHBI  OpPraHU30BaHbI
€IMHO00pa3HbIM 00pa3oM. [IJis KOHTpPOJIE OCBOCHHUS COJAEPKAHUS AUCUUILIUHBI HCHOIB3YIOTCS
olleHOYHble cpeacTBa. OHM HampaBlIeHbl HA ONpEJeNieHue CTEeNeHH Cc(HOpPpMHUPOBAHHOCTU
KOMIIETECHIIUM.

[IpomexyTouHass arrecTanusi CTYAEHTOB OCYLIECTBISETCS B paMKax 3aBepIICHHUS
W3YYEHHs] TUCLUIUIMHBI U MO3BOJIAET ONPEEIUTh KaueCTBO YCBOEHHUS M3YyUEHHOIO MaTepHaa,
mpeJnoiaraeT KOHTPOJIb U YIpaBJIEHUE MPOLIECCOM IMPUOOPETEHHs CTYJIEHTaMH HEOOXOIMMBIX
3HaHMM, yYMEHUs M HaBblkoB, ompenensaeMbix no PI'OC BO mno cooTBETCTBYyROIIEMY
HAIpPAaBJIEHUIO MTOJITOTOBKU B KAYECTBE PE3y/IbTATOB OCBOEHUS YUEOHON AUCUUIIIINHBIL.

cTp. 9 u3 28



OrneHOUHBIC CpeNCcTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCA C YYETOM UX WHAMBHUIYAIbHBIX ICUXO(PU3UUECKIX 0COOEHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH
3JI0POBbsI IPEIOCTABIISIETCS IOTIOTHUTEIBHOE BPEMsI [Tl TOJTOTOBKH OTBETA HA HK3aMEHE;

— IIPH TPOBEJICHUH TPOLICAYPHI OIICHUBAHUS PE3YJIbTaTOB O0YUYCHHSI WHBAIUIOB M JIHII C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/10POBBSI IIPEAYCMATPUBACTCS MCIOIH30BAHNE TEXHUYECKUX
CpeICTB, HEOOXOUMBIX UM B CBSI3U C UX WHAWBHIYATbHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WVHBAIWAOB TIPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYyYEHUS IO JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI Pe3yJIbTaTOB OOYUYCHHS WHBAIWIOB U JIUI[ C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) TMpelycMaTpuBaeT IPel0oCTaBICHUE
uHpopMmanuu B (opMax, aJaaNTUPOBAHHBIX K OTPAaHHUYCHHSM WX 370POBbS W BOCIPHSITHUS
uHpOpMaLUu:

J1J1st JIT C HApYIICHUSIMH 3PEHHSL:

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

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aromuxcs.

4.1 OueHo4HbIe CPeaCTBA JJIfl TEKYIIero KOHTPOJIs yCIeBaeMOCTH

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

Konmponvnvie sonpocel no memam: Beedenue 6 oucyuniuny, OcnosHuvle c8e0eHUss 0 MAUUHHOM
ooyuenuu, Hetipounvie cemu 6 nakeme ST: Neural Networks, Hetiponnwvie cemu 6 Matlab

IIpenmy1iecTBa HEMPOHHBIX CETEH.

BBeznenue B HEHPOHHBIE CETH.

Oranbl pa3BUTHS HEHPOHHBIX CETEH.

[MTapannenu u3 Ouonorun. Mi3BecTHbIE TUIIBI CETEH.

ba3oBas HCKyCCTBEHHAsi MOJIEIb.

Omnpenenenne NCKyCCTBEHHOTO HEMPOHa.

@OYHKIMY aKTUBAIUH.

[TprMeHeHre HEMPOHHBIX ceTel: pacro3HaBaHUe 00Pa30B, IPOTHO3UPOBAHUE.
[TpuMmeHeHre HEHPOHHBIX CeTel: KilacTepu3alns, KiIacCuPpuKaus.
0. IlpumeHeHre HEUPOHHBIX CETeH: aNMpPOKCUMALUs, YIPaBJICHHUE.
11. Teopema KonmoropoBa-ApHobaa.

12. Pabota XexT-Hunscena.

13. MaTtemaTrueckoe onMcanue padoThl HEUPOHHOM CETH.

14. C6op naHHBIX 1J11 HEUPOHHOU CETH.

15. OT6op nepeMeHHBIX U MOHMKEHNUE PA3MEPHOCTH.

16. Drans! pemeHus 3aaad.

17. Knaccudukanus 3amad.

18. AnnaparHas peanu3anus HEHPOHHBIX CETEH.

19. TlporpaMMbI MOJIETHPOBAHMS MICKYCCTBEHHBIX HEMPOHHBIX CETEH.

BOoo~NoOR~WDNE
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20. OO6yueHrne MHOTOCIIOHOTO MEePCenTpOHa.

21. Anroput™m 00paTHOTO PacIpOCTPAHEHHUS.

22. IlepeoOyuenne u 0600meHue. OTOOP TaHHBIX.

23. Kak o0Oy4aeTrcsi MHOTOCTIOMHBIN TIEPCENTPOH.

24. PannanbHas 6a3ucHas GyHkius. OCHOBHBIC PUHIIUIIBL.

25. BepositHocTHast HelipoHHas ceTb. PNN-ceTH.

26. O6001eHHO-perpeccuonnas HeiiponHas cetb (GRNN).

27. JIuneiiHast ceTh.

28. Helipo-reHeTHyecKuii aiIrOPUTM OTOOPA BXOJHBIX JaHHbBIX.

29. YnpasisieMoe 1 HeynpasisieMoe 00ydeHue - 00yuyeHHe ¢ yuuTesneM u 0e3.

30. 3amaun knaccudukanuu.

31. Cets Koxonena. Tomonoruueckas kapra.

32. Pemienue 3a7a4 KiaccU(pUKaLUU PA3INYHBIMU TUIIAMH HEHPOHHBIX CETEH.

33. Tabnuia CTaTUCTUK KIACCU(PUKAIHH.

34. Iloporu npuHATUS U OTBEP>KEHUS PELLICHUI.

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

36. 3agaun aHanM3a BpeMEHHBIX psaoB. [IporHo3upoBanue Oy Iyminux 3HaAYEHUH BPEMEHHBIX
PAIOB.

37. IlporHo3upoBanue BpeMeHHbIX psiaoB B makete ST: Neural Networks.

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

39. IIpocToii HelipoH. OyHKIHS aKTUBAIHH.

40. HelipoH ¢ BEKTOPHBIM BXOJIOM.

41. ApxutexTypa HEMpOHHBIX CETEH.

42. Co3nanue, MHUIMAIM3ALNS U MOJICITHPOBAHUE CETH.

43. Tlponemyphl aantanuu u o0ydeHus. MeTo 1kl 00ydeHHsI. AJTOPHUTMBI O0yUYCHHUS.

44. TlepcenTpoHbl, IUHEWHBIE, paluaibHbIe Oa3UCHBIE CETH.

45. Cety KJ1acTepu3aluy U Kiiaccupukanuu

46. Camoopranusytoiuecs Heliponnsle cetu. LVQ-cetu.

47. Cetn Dnmana. Ceru Xomduaa.

48. Annpoxcumarus 1 QuIbTpanus curHanoB. CUCTEMBI YIIPaBICHHUS.

49. BeruucnutensHas MOJIETb HSWPOHHOH CETH.

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

Hepeqeﬁb KOMnemeHL;MLZ, npoeepsiemvlx OyeHoO4YHbIM cpe()cmeom.'

[IK-4 Cnoco0eH mpUMEHSTh COBpEMEHHbIE WH()OPMAIMOHHBIE TEXHOJOTHUU MpU
NPOEKTHUPOBAHUY, peaTU3allly, OLEHKE KayecTBa M aHain3a 3(QQEeKTHUBHOCTH MPOTrPaMMHOIO
oOecrnieyeHus JUisl pelieHus 3a/1a4 B Pa3IMUHbIX IPEIMETHBIX 00JIacTAX.

I1K-7 3naem coBpeMeHHbIE METO/IbI Pa3pabOTKU U pealn3alii KOHKPETHBIX aITOPUTMOB

HeNpoceTeBBIX MOJieNIel Ha Oa3e S3bIKOB IPOrPaMMHUPOBAHUS U TAKETOB MPUKIAIHBIX IPOrpaMM
MOJIECJINPOBAHUS

Kpurepuu onenku:

«HEYJOBJIETBOPUTEIIBHO» — €CIU CTYACHT HE 3HAeT 3HAYUTEIILHOM YacTH Marepuaia
U3y4aeMOl TEMBbI, JIOMYCKAeT CYIIECTBEHHbIE OIIMOKH, C OOJIBIIMMHU 3aTPYJTHEHUSIMU OTBEYAET
10 33JaHHOMY BOIIPOCY TEMBI;

«y/IOBJIIETBOPUTENBHO» — CTYAEHT JIEMOHCTPUPYET (pparMeHTapHbIE MPEICTABICHUS O
COJIEpKAaHUU M3y4aeMOW TEMBbI, YCBOWJ TOJIBKO OCHOBHOM MaTepHall, HO HE 3HAET OTIEIbHBIX
neTanei, JOoIMyckaeT HETOYHOCTH, HEAOCTaTOYHO TMpaBWIbHBIE (DOPMYTUPOBKH, HapylIaeT
MIOCJIE0BATENBHOCTD B U3JI0’KEHUH POTPAaMMHOTIO MaTEpHala;

«XOPOUIO» — CTYIEHT JIEMOHCTPUPYET OOIIMe 3HaHUS 10 TeMe CeMHHapa, TBEPJO 3HAET
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Marepuas 1Mo TeMe, 'PaMOTHO M IO CYIIECTBY H3JIaraeT €ro, He JOIYCKAaeT CYIIECTBEHHBIX
HETOYHOCTCH B OTBETE HA BOIIPOC, MOKCT NPAaBUIIbHO MPUMCHATH TCOPCTUUCCKUC IMOJIOKCHUS

«OTIMYHO» — CTYJEHT JEMOHCTPUPYET IIyOOKHE W IMPOYHBIC CHUCTEMHBIC 3HAHHS IO
U3y4aeMOi TeMe, HCUEPITBIBAIOIIE, ITOCIEI0BATEIbHO, TPAMOTHO M JIOTHYECKU CTPOWHO M3JIaraeT
OTBET, HE 3aTPyAHSETCS C OTBETOM IPH BHUJOM3MEHEHHH BOIPOCA, YMEET CAMOCTOSTEIBHO
000011aTh ¥ U3NIaraTh MaTepua, He JOIycKast OIINOOK.

4.1.2. KoHTpOJIbHbIE Pa0OTHI 10 Y4eOHOI JUCHHIIHHE
1 Ilpe/nocm npoyeccuposanue. Mrococnotinwiili nepcenmpor (MLP)

3amanue 1. Co3nmath HelpoHHyr0 cerb Juist pemeHus 3amaun XOR B makere ST: Neural
Networks.

3amanue 2. Co3agarh HEHPOHHYIO CeTh i annpokcumanuu ¢yHkiuu B makere ST: Neural
Networks.

3aganue 3. Co3naTh HEHPOHHYIO ceTh U annpokcumauuu Qyskinun B makere ST: Neural
Networks.

3anmanue 4. Co3maTh HEHPOHHYIO CETh JUISl peUIeHHs 3a1aun kKiaccudukanuu 1setoB Vpuca B
nakete ST: Neural Networks.

3amanue 5. Co3aarh HEHPOHHYIO ceTh Ui anmpokcumanuu Gynknuu B makere ST: Neural
Networks.

3amanue 6. Co3xgarh HEHPOHHYIO ceTh Ui anmpokcumanuu Gynkmnuu B makere ST: Neural
Networks.

3ananue 7. Co31aTh HEMPOHHYIO CETh Ui PELICHUs 3a/laul perpeccuu 1BeToB Mpuca B makere
ST: Neural Networks.

3amanue 8. Co3aarh HEHPOHHYIO ceTh Uil anmpokcumanuu Gynknmu B makere ST: Neural
Networks.

2 Paouanvnas 6asucnaa ¢Qynxkyua. Bepoamumocmuas Hetiponnas cemv. Qb600wenHo-
pezpeccuonnas HeupouHas cemo. Jluneunas cems.

3amaunue 1.

CozniaTh HEHpPOHHYIO CETh paJAuaNbHOM O0a3MCHOM (YHKIMM JIJs PELIeHUs 3aJaud pPerpeccuu
usetoB Mpuca B makete ST: Neural Networks.

3aganue 2.

CoznaTh BEpOSTHOCTHYIO HEHPOHHYIO CeTh JIJIS pelIeHus 3a7aun kiaccudukanuu nuseroB Mpuca
B makere ST: Neural Networks.

3amaunue 3.

Coznatrh 00001IEHHO-PETPECCUOHHY IO HEHPOHHYIO CETh JJIS PEUICHUs 3a1a4l PErPeCCUr IIBETOB
Hpuca B nakere ST: Neural Networks.

3amanue 4.

CO3,£[8.TB HHHCﬁHyIO HeﬁpOHHYIO CCThb IJIA peI_I_IeHI/I}I 3a1a4yu perpeccpm IIBCTOB I/IpHca B IIAKCTC
ST: Neural Networks.

3aganue 5.

CozniaTh HEMPOHHYIO CEeTh pajAuaIbHOW 0a3MCHOM (PYHKIMM IS anmpoKCUMAanuu GYyHKIUH B

ctp. 12 u3 28



nakete ST: Neural Networks. CpaBHUTH pe3yJibTaT C MHOTOCJIOWHBIM TIEPCETITPOHOM.
3ananue 6.

Co3/1aTh HEHPOHHYIO CETh PaJMaIbHON 0Aa3UCHON (GYHKIMHU JJIsl allPOKCUMANUU QYHKIMA B
nakere ST: Neural Networks. CpaBHUTB pe3yJbTaT ¢ MHOTOCIIOHHBIM TIEPCENITPOHOM.

3amaunue 7.

Co31atp HEHPOHHYIO CETh paguaNbHON 0a3MCHOW (PYHKIMH JUIS ampOKCUMAlUuu (QYHKIMUA B
nakete ST: Neural Networks. CpaBHHTH pe3yJIbTaT C MHOTOCJIIOWHBIM TIEPCETITPOHOM.

3 Cemwv Koxonena
3aoanue 1.

Coszoamyo Hetiponuyto cemv Koxonena ons pewenus 3adauu xnacmepuzayuu yeemos HMpuca &
naxeme ST: Neural Networks. [locmpoums monono2uuecxyio kapmy.

3aoanue 2.

Cozoamv Hetipounyro cemv Koxonena 0nsi pewenus 3adauu Kiacmepuzayuu CMpoumenbHuix
npeonpuamuti  Kpacnooapcxkoeo «kpas 6 naxeme ST: Neural Networks. Ilocmpoums
MONON0SUYECKYIO KaPMY.

3adanue 3.

Coz0amv  HetiponHytlo  cemv  Koxomema  Ona  pewenus  3a0ayu  Kiacmepusayuu
cenbekoxosatcmeenuvix npeonpusmuil Kpacnooapcroeo kpas ¢ nakeme ST: Neural Networks.
Tlocmpoums mononocuueckyto Kapmy.

3adanue 4.

Cozoamv  Hetiponnyio cemv Koxonena Ons pewenus 3a0ayu Kiacmepusayuu mopeoeo-
3axynoyHuvix npeonpusmuii Kpacnooapcroeo kpas 6 nakeme ST: Neural Networks. Ilocmpoumbo
MONON02UHECKYIO Kapmy.

3adanue 5.

Coz0oamv  Helipounyto cemv Koxomena 0ns pewenus 3aoauu Kiacmepuzayuu pecuoHo8
Kpacnooapcrozeo kpas 6 nakeme ST: Neural Networks. [locmpoums mononocuueckyto Kapmy.

3adanue 6.

Cozdams Hetipounyto cemv Koxomena 0nsi peweHus 3adayu Kiacmepuzayuu @GUHAHCO8020
cocmosanus pecuonog P® 6 naxeme ST: Neural Networks. Ilocmpoums mononoeuueckyto kapmy.

3adanue 7.

Cozoamyv Helipounyto cemv Koxomena 011 pewienus 3a0ayu Kiacmepuzayuu COYUAIbHO2O0
cocmosHus pecuonos P® ¢ naxkeme ST: Neural Networks. [locmpoums mononocuueckyro kapmy.

3aoanue 8.

Cozoamv Hetiponnyio cemv Koxonena Ona pewienus 3a0aqu Kiacmepuzayuu 3KOHOMUYECKO20
pazeumus pecuonos P® ¢ nakeme ST: Neural Networks. [locmpoums mononocuueckyro kapmy.

4 Pewenue 3a0au knaccupurayuu 6 nakeme ST: Neural Networks
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3adanue 1.

Pewums 3a0auy knaccugpurayuu ysemos Upuca 6 nakeme ST: Neural Networks. C nomowwio
UHMEIEeKMYANbHO20 NOMOWHUKA OAHHBIX U CAMOCMOSAMENbHO, UCNONb3VS PA3IUdHble MUnbl
Hetiponnwvix cemeu. Cpasnums pesyromam. Pabomy npedcmasume 6 mpex sudax: neuammom
(pehepam), myarbmumeoutinom (npe3eHmayust) u NPOSPAMMHOM (CO30aHHbLE HEUPOHHbIEe Cemll 8
naxeme ST: Neural Networks). [locieonue d0sa 3anucamo Ha 31eKMPOHHBII HOCUMED.

3aoanue 2.

Pewumsv 3a0auy rnaccugpuxkayuu cmpoumenvuvix npeonpuamui Kpacnooapckozo kpas 6
nakeme ST: Neural Networks. C nomowpio UHMENIEKMYAIbHO2O0 NOMOWHUKA OAHHLIX U
CAMOCMOAMENbHO, UCNONL3YA pa3iuunble munvl Heupouuvlx cemetl. Cpagnumov pesyrbmamn.
Pabomy npeocmasume 6 mpex eudax: neyamHom (pepepam), MYILMUMEOUIHOM
(npezenmayust) u npoepammuom (cozoannwvle Hetiporunvie cemu 6 naxkeme ST: Neural Networks).
Ilocneonue 0sa 3anucams Ha 21EKMPOHHBIL HOCUMETD.

3adanue 3.

Pewumov 3a0auy kiaccugpurxayuu cenvckoxossicmeenuvix npeonpusmuii ¢ naxeme ST: Neural
Networks. C nomowpio UHMENIEKMYATbHO20 NOMOWHUKA OAHHBIX U CAMOCMOAMENbHO,
UCNONL3YA pasiudHble munvl HelpouHvlx cemetl. Cpasnumo pe3ynomam. Pabomy npedcmagumo
6 mpex 6uoax: neyamHom (pegpepam), MYIbMUMEOUUHOM (npe3eHmayusi) u NpocPaAMMHOM
(coz0annvle nelponnvie cemu 6 nakeme ST: Neural Networks). I[locnednue osa 3anucamv Ha
NEKMPOHHBLI HOCUMETD.

3aoanue 4.

Pewums 3a0auy kraccuguxayuu mopeoso-zaxynounvix npeonpusmuii Kpacnooapcrkoeo kpas 6
nakeme ST: Neural Networks. C nomowpto uHmMENIEKMYAIbHO2O0 HOMOWHUKA OAHHLIX U
CAMOCMOAMENLHO, UCNONL3YS paziudnble munsl HelpoHuwvix cemeti. CpagHums pe3ynvbmamn.
Pabomy npeocmasumo @ mpex 6udax: neyamHom (pegpepam), MYIbMUMEOUUHOM
(npezenmayust) u NPOSPAMMHOM (co30annble Hetuponuvle cemu ¢ nakeme ST: Neural Networks).
Ilocneonue 06a 3anucamov Ha 21€KMPOHHBIL HOCUMETD.

3adanue 5.

Pewumv 3a0auy knaccugpuxayuu gunancosozo cocmosanusn pecuonos Kpacnooapckozo xkpas 6
nakeme ST: Neural Networks. C nomowpto uUHMENLIEKMYANbHO2O0 HOMOWHUKA OAHHLIX U
CaMOCMOSAMeENbHO, UCNONL3YS PA3IUYHbIe MUnsl HeupoHHwbix cemel. CpagHums pe3yibmam.
Pabomy npedocmasume @ mpex eudax: nedamHom (pegepam), MYITLMUMEOUUHOM
(npesenmayus) u NPOSPAMMHOM (cO30aHHble HelpoHHble cemu 6 nakeme ST: Neural Networks).
Tlocneonue dsa 3anucams Ha S1EKMPOHHBLI HOCUMETD.

3adanue 6.

Pewums 3a0auy xnaccugukayuu coyuanbHozo cocmosinus pecuornos Kpacrnooapckozo kpas 6
nakeme ST: Neural Networks. C nomowpto uHmMemIeKmMyaibHo20 HOMOWHUKA OAHHLIX U
CAMOCMOAMENbHO, UCNONL3YS paziudnble munsl HelpoHuwvlx cemetl. Cpaguumov pe3yivmam.
Pabomy npeocmasume 6 mpex 6udax: neyamHom (peepam), MYILMUMEOUHOM
(npezenmayusi) u NpoepamMmHom (cozoanmvle Helponnvlie cemu 6 nakeme ST: Neural Networks).
Tlocneonue 0sa 3anucamo Ha NeKMPOHHBLI HOCUMED.

5 GUI unmepdpeiic ons [T NNT

3aoanue 1.
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Cozdams Helipounyro cemv 0as pewenus 3aoauu XOR 6 naxeme Neural Network Toolbox
cucmemwut Matlab. Cpasnumo pesynomam ¢ naxkemom ST: Neural Networks.

3aoanue 2.
Cozoamu Hetiponnyio cems 013 annpoxkcumayuu hyukyuu 6 nakeme ST: Neural Networks.
3adanue 3.
Co3z0amb Heliponuyto cemw 05 annpoxcumayuu ynxyuu 6 naxeme ST: Neural Networks.
3adanue 4.

Co3z0amb HelipoHHYI0 cemb 01 peuweHus 3a0aqu Kiaccugurxayuu yeemos Mpuca ¢ nakeme ST:
Neural Networks.

3aoanue 5.
Coz0dams Helipounyto cemsv 01 annpokcumayuu pyukyuu 6 nakeme ST: Neural Networks.
3aoanue 6.
Co3z0amy HetiponHyto cemw 05 annpoxcumayuu gyuxyuu 68 naxeme ST: Neural Networks.
3aoanue §.

Coz0ams Hellponnyto cems 0Jis peutenusi 3adaqu peepeccuu ysemos Upuca ¢ naxeme ST: Neural
Networks.

3adanue 7.

Co3z0amb Heliponuyto cemwv 0 annpoxcumayuu ynxyuu 68 naxeme ST: Neural Networks.

6 IIpoyecc neuemxoeo modenuposanusi 8 cpede Matlab

Ilpoexm Ne 1.

Co30amb HeuemKy0 MOOelb YNpasieHus cmecumenem 600vl npu npunamuu oyua 6 Fuzzy Logic
Toolbox cucmemvr Matlab c ucnonvsosanuem cpedcms epaguueckozo unmepgetica.

IIpoexm Ne 2.

Coz0amb HeuemKyio MOOeNb YNPasieHuss KOHOUYUOHepoOM 8030yxa 6 nomewenuu 8 Fuzzy Logic
Toolbox cucmemor Matlab c ucnonvsoeanuem cpedcma epaguueckozo unmepdetica.

Ilpoexm Ne 3.

Coz0amb Heuemxylo Moodelb ynpasieHus KowmelHepuvlM Kpanom 6 Fuzzy Logic Toolbox
cucmemul Matlab ¢ ucnonvzosanuem cpeocma epaguueckoco unmepeiica.

IIpoexm Ne 4.

Coz0amb Heuemkylo MoOelb YnpaseieHus KoumetHepuvim kpanom 6 Fuzzy Logic Toolbox
cucmemwvl Matlab 6 komanoHom pescume.

IIpoexm Ne 5.

Coz0amb Heuemkyo MoOenb ynpagieHus KOHOUYUOHepoM 6030yxa 6 nomeujenuu 6 Fuzzy Logic
Toolbox cucmemuvr Matlab 6 komanonom pesicume.

Ilpoexm Ne 6.

Coz0amb HeuemKyo MoOelb YApasieHus. cmecumenem 800bl npu npunsmuu oywa ¢ Fuzzy Logic
Toolbox cucmemvr Matlab ¢ ucnonvzoeanuem cpeocms epaghuueckoeo unmepgetica 6

ctp. 15 u3 28



KOMAHOHOM pedtcume.
Ilpoexm Ne 7.

Coz0amv  Heuemkyr) MOOelb OYEHKU (QUHAHCOBOU COCMOSMENbHOCMU  KIUEHMO8 Npu
npedocmagienuu Oankosckux kpeoumos 6 Fuzzy Logic Toolbox cucmemvr Matlab ¢
UCNONB308AHUEM CPEOCmE epadhuieckoco unmepgetica.

Ilpoexm Ne 8.

Coz0amv  Heuemkyr) MOOelb OYEHKU (QUHAHCOBOU COCMOSMENbHOCMU — KIUEHMO8 Npu
npedocmagienuu bankosckux kpeoumos 6 Fuzzy Logic Toolbox cucmemor Matlab 6 komanonom
pedicume.

Hepequb KOMnemeHL;Mﬁ, npoeepAaemoblx OyeHoO4HbIiM cpedcmeww:

[IK-2 3naem oCHOBHBIC TOHATHS HEUPOCETEBBIX MOJIEJICH; MPOBOJUTH IO HAYYHBIM
PYKOBOJICTBOM HCCIICIOBaHHE Ha OCHOBE HEHPOCETEBBIX MOJENCH B KOHKPETHOH 00sacTH
npo¢eCcCHOHATIBLHOM 1eATEIbHOCTH.

[IK-7 3uaem coBpeMeHHBIE METOBI Pa3pabOTKU U peaau3alui KOHKPETHBIX allfTOPUTMOB
HEHpOCeTEBBIX MOJIeNIel Ha 0a3e S3bIKOB IPOIPaMMUPOBAHUS U [TAKETOB MPUKIAIHBIX IPOrpaMM
MOJICJIUPOBAHUSA

Kpumepuu oyenusanus koumponvHuix pabom:

«HEYIOBJIICTBOPUTENIBHO» — 1-5 6ania — WCHBITBIBACT TPYJHOCTH TNPUMEHCHUS
TEOPETHYECKUX 3HAHWH K PELICHUIO0 NPAaKTHUYECKHX 33/a4; JOMyCKaeT NPHHIUITHAIbHBIC
OLIMOKH B BBIMOJHCHUH 33JaHUH;

«yIIOBIETBOPUTEIbHO» — 6-10 6an106 — MPUMEHSIET TEOPETUUECKUE 3HAHUS K PEIICHUIO
3aJjaHiii B KOHTPOJIBHOM 3a/1a4e; CIPaBIICTCS C BBHIMOJHEHUEM THIIOBBIX NMPAKTHUYECKUX 3a/1ad
10 U3BECTHBIM AJITOPUTMAaM, IPaBUIaM, METOAM;

«xopomo» — 10-25 6anroe — npaBUIBHO MPUMEHSET TEOPETHUECKUE 3HAHHS K PEIICHHIO
3aJaHUil B KOHTPOJBHOW 3a/iaue; BBIOJIHSAET THIIOBBIC NPAKTHYECKUE 3aJaHUs Ha OCHOBE
QJICKBaTHBIX METOJIOB, CHOCOOOB, MPHUEMOB, pEUIAET 3aJaHUsl TIOBBIIICHHON CIOXHOCTH,
JIONYCKaeT HE3HAYUTEIIbHBIC OTKIIOHCHHS;

«otmuaHO» — 16-20 6anioé — TBOpPUECKHM NPUMEHSET 3HAHUS TEOPUU K PEIICHHIO
3aJaHuil B KOHTPOJBHOHW 3ajade, HAXOMUT ONTHUMAJbHBIE PEIICHUS JUIS BBIOJTHEHHS
NPaKTUYECKOTO 3a/IaHusl; CBOOOIHO BBIMOJHSET THUIOBBIE NMPAKTUYECKHE 33/JaHUS HAa OCHOBE
aJIeKBaTHBIX METOIOB, CITIOCOOOB, TIPUEMOB; PEeLIaeT 3a1aHHs MOBBIIICHHON CIIOKHOCTH, HAXOAUT
HECTaHAPTHBIC PEIICHHSI B IPOOJIIEMHBIX CUTYAIHSX.

4.1.6. BeinosiHeHue JIaGOPaTOPHBIX PadoT MO BCceM TeMaM
VYka3zaHus K BBIIOJHEHUIO J1a00paTOPHBIX pabOT MPEICTaBIECHO B IPUIOKEHUH.
Ilepeuens komnemenyuti (vacmu KOMnemeHyuu), NPOBEPIEMbIX OYEHOUHIM CPEOCMBOM.

[IK-4 Cnoco0eH mpUMEHSTh COBpEMEHHbIE HH(DOPMAMOHHBIE TEXHOJOTHUU MpU
NPOEKTHUPOBAHUH, peaU3allM, OLEHKE KayecTBa M aHaiu3a 3(PQPEeKTHBHOCTH MPOTrPaMMHOTO
oOecrnieyeHus JUisl pelieHus 3a]1a4 B pa3IM4HbIX IPEIMETHBIX 00JIacTAX.

[IK-7 3uaem coBpeMeHHbIE METOBI Pa3pabOTKU U peaTn3alui KOHKPETHBIX aJlTOPUTMOB
HEeNpOCceTeBBIX MOJIeNel Ha 6a3e S3bIKOB MPOrPaMMHUPOBAHUS U NTAKETOB MPUKIAIHBIX TPOrpaMM
MOJIETTUPOBAHUS

Onenka
Ne Kpurepuu orniennBanus 1a60paTopHOi pabOThHI 3ayer /
n/m HE3a4yeT
1. JlaHo kpaTKoe onucaHne 00beKTa UCCIICTOBAHMS
2. [TpoBeeH aHAIN3 CTPATETHIECKUX TTOKa3aTesield 00beKTa UCCIICTIOBAHUS
3. [TocTpoena u o0yueHa HEMpOHHAs CEeTh
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4. IIpoBeeHO TeCTUPOBAHUE HEMPOHHOM CETU HA HOBBIX JAHHBIX

5. ITocTpoeHns! rpaduku, IpuBeACHA CTPYKTYPa

6. Cosznian 0T4eT 0 MpoieTIaHHON padoTe

Kaxxnas naboparopHas paboTa CYMTACTCS BBINOIHEHHOW — «3aYTE€Ha», €CIIU BBIIOJIHEHBI
3/4 npennoKEeHHBIX ITyHKTOB.

4.2 ®oH OLIEHOYHBIX CPEICTB ISl POBEAEeHHUs POMEKYTOUYHOM aTTecTAlUuN
Bomnpocsl 111 NOATOTOBKH K 3K3aMeHY

HpHMepHI—:IfI IEPECUYCHb BOIIPOCOB HA 3K3aMCH I10 JUCHUIIIIMHE
(TTK-4, TIK-7)

Brenenue B MmamunHoe oOydenue. [IpenMyiiecTBa HEHPOCETEBBIX TEXHOIOTHM.
Oranel pa3BUTUS HEHPOHHBIX CETEH.
[Tapannenu u3 6uonorun. 3BectHele Tumsl ceteid. Tormonorus.
ba3oBast MareMaTnueckasi HCKyCCTBEHHAsl MOJIEIb.
Onpenenenne HCKyCCTBEHHOIO HEHPOHa.
@OYHKIMM aKTUBALUH.
[IpuMeHeHne HEMPOHHBIX ceTe: pacrio3HaBaHUE 00Pa30B, IPOrHO3UPOBAHUE.
[TpumMeHeHre HEMPOHHBIX CETEH: KilacTepu3alysi, Kiaccuukarus.
IIpuMeHeHne HEMPOHHBIX CETEN: allIPOKCUMALUs, YIIPaBJICHHUE.

. Teopema KonmoropoBa-ApHodba.

. Pabota Xext-Hunscena.

. MaremaTtnueckoe onvcanue paboTbl HEHPOHHOM CETH.

. CO0op maHHBIX 11 HEUPOHHOM CETH.

. OTOOp NEpPEMEHHBIX U MIOHIKEHHE Pa3MEPHOCTH.

. OTaIllbl peuIeHMs 3a1a4.

. Knmaccuduxanus 3amgay.

. AninapartHas peajn3anysi HEBHPOHHBIX CETEH.

. IIporpaMMbl MOAEIMPOBAHNS HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

. O0Gy4eHre MHOTOCIIOMHOTr0 MepCcenTpoHa.

. AIropuT™M 00paTHOTO PacpoOCTPaHEHHUS.

. [TepeoOyuenue u 06061menne. OT00p AaHHBIX.

. Kak oOyuaeTcst MHOTOCIOMHBIN epCenTpOH.

. Panuanbhnas 6a3ucHas ¢pyHkius. OCHOBHbIE IPUHIIMIIBI.

. BeposatHocTHas HeliponHas cetb. PNN-cetn.

. O600meHHO-perpeccnonHas HeliponHas cetb (GRNN).

. JInneliHnas ceTsp.

. Helipo-renernueckuit aroput™ oT60pa BXOAHBIX JAHHBIX.

. YIpaBisieMoe 1 HeynpaBiisieMoe 00ydeHue - 00yueHue ¢ yuuTesaem u 0es.

. 3a1aun KiIaccupUKaIum.

. Cetp Koxonena. Tononornueckas xkapTa.

. Pemenne 3aia4 kinaccudukanuy pa3aMuHbIMU TUIIAMH HEHPOHHBIX CeTel.

. Tabnuia cTaTUCTUK Ki1accu(UKAIUH.

. [loporu npuHATHSA U OTBEPKEHUS PELICHUM.

. Pemenne 3amau perpeccuu B makere ST: Neural Networks.

.3aaun aHaIM3a BpEeMEHHBIX pAaoB. IIpornosupoBanue Oynymux 3Ha4eHUN BpPEMEHHBIX
PSIOB.

. [Iporno3upoBanue BpeMeHHBIX psaoB B makere ST: Neural Networks.

.I'padpuueckuit unTepdeiic nonpzoBarenss s Neural Networks Toolbox B cucreme
Matlab.

CoNoOA~WNE

WWWWWWNNMNPNDNNMNNDNNDNNERPRPRPRPRERPRPERPERPRRERE
OO WONPFPOOOONOUIARWNPOOO~NOUOUIAAWNE,O
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38. IIpocToii HelipoH. DYHKIUS aKTHBAIUH.

39. HelipoH ¢ BEKTOPHBIM BXOJIOM.

40. ApxuTeKkTypa HEHPOHHBIX CETeH.

41. Co3nanue, THUIMAIN3ALKS U MOJCIMPOBAHUE CETH.

42. Tlponeaypsl amantanuu u 00yueHus. Metoapl 00ydeHus. AJITOpUTMBI OOyICHHS.
43. TlepcennTpOoHBI, INHEHHbBIE, paraIbHbIe 0a3UCHBIC CETH.

44, CeTu KJ1acTepU3alMK U KJIacCUPUKALINH

45. Camoopranusytomuecs HelipoHHsie cetu. LVQ-cetn.

46. Cetn Dnmana. Cetn Xonduiaa.

47. Anmpoxcumarysi ¥ GpuibTpanus curaanoB. CHCTEMBI YIPaBICHUS.

48. BeruncnuTenbHas MOJICIb HEUPOHHOM CETH.

49. dopmupoBaHue Mojienell HelpoHHbIX ceteit. [Ipumenenne cucremsl Simulink.

MeToauyecKue peKOMEHAAIUH K cadye IK3aMeHa U KPUTEPUH OLIEHKH 0TBETa

[TpomesxyTodHasi aTTecTanusl TPAIUIIMOHHO CIYXKAT OCHOBHBIM CPEICTBOM OOECIeUeHUSs
B y4eOHOM TIpoliecce «OOpaTHOW CBSI3W» MEXKIYy TMpenojaaBareieM M 00ydarouumcs,
HEOOXOIMMOMW ISl CTUMYJIMPOBAHMS Pa0OThI OOYYAIOIIUXCS M COBEPIICHCTBOBAHMS METOIMKH
npernoaaBaHus YIeOHbBIX JUCIUILINH.

Hrorosoit (opmoit KOHTpOJISE CPOPMHPOBAHHOCTH KOMITCTCHIIUH, OOYYarOUIMXCS I10
muciumuinae «MamuHHOe o0ydeHue» sBisieTcs dk3amMeH. CTyIeHTHI 00s3aHbl CIaTh YK3aMEH B
COOTBETCTBUH C PACITUCAHUEM H YUCOHBIM IIJIAHOM.

DK3aMeH MO0 JUCHUIUIMHE TIpecieAyeT Lelb OICHUTh paboTy CTyIeHTa 3a Kypc,
MOJyYCHHE TEOPETUYECKUX 3HAaHUM, WX MPOYHOCTh, PA3BUTHE TBOPYECKOTO MBIIUICHUS,
MPHOOPETEHUE HABBIKOB CAMOCTOSTEILHOW pa0OThI, YMEHUE NMPHUMEHSTH IOJYYCHHBIC 3HAHUS
JUI PEIICHUS TPAKTUYCeCKUX 3a7ad U sABIseTcs (DOpPMOM KOHTPOJSI YCBOCHHUSI CTYICHTOM
y4eOHOM mporpaMmbl IO  JHCHUIUIMHE, BBINOJHEHUS MPAKTHYCCKUX, KOHTPOJIBHBIX,
pedepaTUBHBIX padoT.

dopma npoBeieHNs K3aMEHa: YCTHO.

PesynbraT ciaum 3K3aMeHa 1O MPOCIYIIAHHOMY KYPCY JOJDKEH OIICHHUBAThCS KaK HTOT
NeSITETbHOCTH CTYJ€HTa B CEMECTpe, a MMEHHO — IO TOCEIAEMOCTH JICKIHH, pe3yJbTaTam
paboThI Ha JIEKITMOHHBIX U MIPAKTHUECKUX 3aHSATHUSAX, TPOXOXKICHHS TECTOBBIX 3aJJaHH, pEIIeHNUs
pacdeTHO-rpaUeCKUX 3aJaHUi W 3a/1ad, BBIMOJIHCHUS KOHTPOJIUPYEMOW CaMOCTOSTEIHHOU

paloThI.
OrleHMBaHUE OTBETA HA 9K3aMEHE, OCYIICCTBISICTCS 110 CICAYIOIIMM KPUTCPHSIM
OmeHka «OTJIMYHO» — BBICTABISETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,

CUCTEMATU3UPOBAaHHbIE, TIIyOOKHE 3HaHUS Y4eOHOM mporpaMMbl AMCHUIUIMHBI U YMEHHUE
YBEPEHHO MPUMEHSATh UX Ha MPAKTUKE NIPU PELICHUHM KOHKPETHBIX 3a7ady;

OneHka «XO0pomIo» — BBICTABISETCS CTYIEHTY, €CIM OH TBEpAO 3HaeT MaTepual,
IPaMOTHO U IO CYILECTBY M3JIaracT €ro, yMeeT IPUMEHSThH I10JTyYCHHBIE 3HAaHUS Ha IPaKTUKE, HO
JIOTIYCKaeT B OTBETE WJIM B PELLIEHUH 337a4 HEKOTOPblE HETOYHOCTH;

OneHka  «yJAOBJICTBOPHTEJBHO» —  BBICTABISETCS  CTYACHTY,  IOKa3aBLIEMY
pa3pO3HEHHBIM XapakTep 3HaHWM, HEZOCTATOYHO MpaBWJIbHbIE (OPMYJIUPOBKH 0a30BbIX
NOHSTHM, HAapyIIEHUs JIOTMYECKON IIOCIENOBATEIbHOCTH B M3JI0XKEHUM IPOrPAMMHOIO
MaTepuaia, HO Py ATOM OH BJIaJIe€T OCHOBHBIMU pa3zieflaMi Y4eOHOH IpOrpaMMbl B HEKOTOPOM
o0beMe, HeOOXOMMOM JUTsl JallbHEeHIero o0y4eHuss 1 MOKeT MPUMEHSATh MOJyuYeHHbIE 3HAHUS
1o o0pasily B CTaHJIapTHOM CUTYyaIuH;

OneHka «HeyHOBJIETBOPUTENbHO» — BBICTABISETCS CTYAEHTY, KOTOpPBI HE 3HAET
0oJbIIeH YaCTH OCHOBHOTO COZIep KaHMsI y4eOHOI porpaMMbl IMCHUIUINHEI, 10IyCKaeT rpyobie
OMOKH B (POPMYJIHMPOBKAX OCHOBHBIX MOHATHH JNUCHMIUIMHBI M HE YMEET HCIOJIb30BaTh
MOJTy4YE€HHBIE 3HAHUS [P PEIICHUN TUIIOBBIX MPAKTUYECKUX 3a]1a4.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJbLHOW y4eOHOW JHTEepaTypbl, HEOOXOAUMOI
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10.

11.

12.

13.

14.

15.

JJI51 OCBOEHHS U CHHIITUHBI
5.1 OcHoBHas1 JIUTEpaTypa:

3ak, HOpuit AnexcanapoBud. [lpuHsTHE pelIeHUMH B YCIOBHUSX HEUETKHUX M Pa3MBITHIX
naHHbIX : Fuzzy-rexnonoruu / 3ak, FOpuii Anekcanaposud ; FO. A. 3ak. - Mocksa : URSS :
[Kawxkaeii qom "JIMBPOKOM"], 2013. - 349 c. : un. - bubmuorp.: c. 344-349. - ISBN
9785397034517.

KazakoBueBa, E.B. HeueTkue cucreMbl pMHAHCOBO-DKOHOMUYECKOTO aHAIN3a IPEIIPUITUN
u peruonoB : moHorpadus / E.B. KaszakoBueBa, A.B. Koanenko, M.X. YpTeHoB. - T.
Kpacnonmap, W3anarenscko-nonurpaduyeckuii nentp KybaHckoro rocynapcTBEHHOTO
yHuBepcureta, 2013. - 266 ¢

PytkoBckas JI. HeilpoHHbIE ceTH, T€HETUUYECKUE aJITOPUTMbI U HEYETKHE cucTeMbl: llep.c
noabck. W.J1. Pynunckoro. 2-e uzganue / 1. Pyrkosckas, M. [Tununsckuii, JI. PyTkoBckuit.
— MWMzn-Bo: Topsiwas nuuus-Tenexkom, 2013. — 384 c. [DnektpoHHsli pecypc| -
http://e.lanbook.com/books/element.php?pl1_id=11843.

Apymkuna, H. I'. VHTennekTyanbHbli aHaIU3 BPEMEHHBIX PSIOB : ydeOHOe mocobdue st
CTyAeHTOB By30B / SIpymkuna, Hagexna ['neboBHa, T. B. Adanaceesa, U. I'. [lepdumnnera ;
H. I'. Spymkuna, T. B. AdanacoeBa, U. I'. [lepdunbena. - M. : ®OPYM : UHOPA-M,
2012. - 159 c. : wn - (Beicmiee oOpazoBanme). - bubmumorp. B konme rias. - ISBN
9785819904961. - ISBN 9785160051970.

5.2. JlonmostHMTEIbHAS JIUTEpaTypa:

[HroB6a, C./. IlpoextupoBanue HeueTkux cuctem cpeacrsamu MATLAB / C. . IlITosoa. -
M.: I'opsuas nunus — Tenexom, 2007. — 288 c.

Xaiikun, C. Heliponnsie cetu: nonnblil kypc / Xaiikun, Caiimon; C. XaiikuH; [nep. ¢ aHrd.
H. H. Kyccyns, A. 1O. lllenecroBa ; mox pea. H. H. Kyccyns]. - Uzn. 2-e, ucnp. - M. :
Bunesamc , 2008. - 1103 c.
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7. MeToauyecKkue yKazaHus AJ1sl 00y4arouXcsl 10 0CBOEHUIO THCIUITTUHbI

Nzyuenue xkypca «MammHHOE 00y4YEHHE» OCYIIECTBISETCS B TECHOM B3aUMOJICHCTBUU C
OPYTMMH MaTeMaTHYeCKUMH M MPOrPaMMHUCTCKUMHU AucuMimiuHamu. Popma H  CIOCOOBI
W3YYCHHS MaTepHalia OMPEACIISIOTCS ¢ YIeTOM CHeIUPUKH u3ydaeMoil Tembl. OTHaKO BO BCEX
CIIy4asix He0OXOAMMO O00eCNeUUTh COUeTaHNe U3YUYEHHS] TEOPETUYECKOT0 MaTepHala, HayqHOTo
TOJIKOBAHHUS TOTO WJIM MHOTO MOHATHS, JaBAEMOTO B YUCOHHKAX U JICKIUSAX, C CAMOCTOSITEIIHLHOM
paboTol CTYNEHTOB, BBIIOJIHEHWEM MPAKTHUYECKUX 3aJaHuil, MOATOTOBKOW COOOIICHUN U
JTOKJIAJI0B.

Jlexyuonnoe 3auamue TPEACTaBIgeT co00l cHcTeMaTHYeckoe, MOCIe0BaTeIbHOE,
MOHOJIOTHYECKOE H3JI0KEHHE IMPEeroiaBaTeleM-IeKTOpoM Yy4eOHOro maTepuana, Kak IpaBHIIO,
TEOPETUYECKOr0 XapakTepa. Takoe 3aHATHE TMPEACTaBISET COOOM DIEMEHT TEXHOJIOTUU
MPEACTABICHUS] Y4eOHOro Marepuaiga IyTeM JIOTHYECKd CTPOWHOTO, CHCTEMaTHYECKU
MOCIIEA0BATEIHHOTO U SICHOTO U3JI0KEHUS C UCTIOJIB30BaHUEM 00pa30BaTEIbHBIX TEXHOIOTHH.

[enp nexumm — opraHu3anus LEICHANPABICHHONW IT03HABATEIBHOW JEATEIbHOCTH
00ydJaromuXxcsi MO OBJAJIEHUI0 TPOrpaMMHBIM MaTepuaioM Y4YeOHOW IUCHUIUIMHBL. YTeHue
Kypca JEKIM II03BOJSET [aTh CBSA3aHHOE, IOCIEAOBATEIIBHOE W3JI0)KEHHE MaTepuala B
COOTBETCTBUU C HOBEHIIMMHU JaHHBIMH HAYKH, COOOUIUTH CIYIIATEIsIM OCHOBHOE COJEp>KaHUE
MpeaMeTa B IETOCTHOM, CUCTEMaTU3UPOBAHHOM BHUJIE.

3amaun JEKIUU 3aKII0YaloTCcsl B oOecrieueHuHu (OPMHUPOBAHUS CUCTEMBI 3HAHHMA TIO
y4eOHOM JUCHUIIMHE, B YMEHUU apryMEHTHPOBAHO W3Jararb HAy4yHBIM MaTepuai, B
dbopMupoBaHun TPO(HECCHOHATBEHOTO KPyro3opa M oOIIed KyJIbTyphl, B OTPaKEHUHU eIlle He
MOJIYYUBIIUX OCBEIICHUSI B YU4EOHOU JUTEpAType HOBBIX JOCTIIKEHHM HAayKW, B ONTUMM3AIUU
Ipyrux ¢GopM opraHu3aliy yaeOHOTro mpoiiecca.

JIisi TOATOTOBKM K JIEKIHMSIM HEOOXOJAMMO HW3YYUTh OCHOBHYIO U JOTMOJTHUTEIHHYIO
JAUTEepaTypy MO 3asBICHHON TeMe u OOpaTHTh BHHMaHHWE HAa TE€ BOIPOCH, KOTOpBIC
MpearaloTcsi K PacCMOTPEHUIO B KOHIE Kaxaoll Tembl. [Ipu HW3ydyeHMH OCHOBHOM U
JOTIOTHUTEIIFHONW JTUTEPaTyphl, CTyJCHT MOXET B JOCTATOYHOM OObEMe YCBOWTH M YCIEITHO
peanu3oBaTh KOHKPETHbIC 3HAHWS, YMEHHUS, HABBIKM M KOMIICTCHIIMM IIPU BBINOJIHEHUHN
CIEAYIOLIUX YCIOBUM:

1) cucrematudeckas pabota Ha y4eOHBIX 3aHATHAX IO PYKOBOJICTBOM IPEIOaBaTEls U
camocTosTeNbHas padoTa Mo 3aKPETUICHHUIO MOTyYeHHBIX 3HAHUN U HABBIKOB;
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2) 10OpOCOBECTHOE BBIMOJHEHUE 33 JaHUH MTPEOIaBaTellsl Ha MPAKTHYCCKUX 3aHATHSAX;

3) BBIICHEHHE W YTOYHEHHE OTICNIBHBIX MPEANOCHUIOK, YMO3AKIIOUCHHH U BBIBOJIOB,
coJepKammxcsi B y4eOHOM Kypce; B3aUMOCBSI3CH OTIENBHBIX €ro pa3/elioB, HCIIOJb3YEMbIX
METOJIOB, XapaKTepa X UCIOJIb30BaHUs B TPAKTHUECKOH EATEIHHOCTH MEHEIKEPA;

4) COTMOCTaBJICHHE TOYCK 3PECHHUS Pa3IMYHBIX ABTOPOB [0 3aTpardBacMbiM B yueOHOM
Kypce mpoOiieMaM; BBISBICHHE HETOYHOCTEH M HEKOPPEKTHOTO H3JI0OKCHHS Marepuaia B
NEPUOIMIECKOM U CIICMAIBHON JIUTEPaTypeE;

5) pa3paboTka MpeIOKEHUI MPEIOAaBaTEeNI0 B YaCTH JIOPAOOTKH U COBEPUICHCTBOBAHUS
y4eOHOr0 Kypca;

6) MOArOTOBKAa HAyYHBIX CTaTeH JUIs ONMyOJMKOBAHHS B TEPHOAMYCCKON TICUYaTH,
BBICTYIJICHHEC HAa HAYYHO-NIPAKTHYECKUX KOH(PEPEHIUSIX, ydacThe B paboTe CTYICHUYECKHX
HAYYHBIX OOIIECTB, KPYTIBIX CTOJIAX M JUCIYTaX 110 aHTHKOPPYIIIMOHHBIM MpobaemMam.

Jlabopamopnvie 3ansamus — sBISIOTCS (PopMOi yueOHOM ayUTOPHOM pabOThI, B paMKax
KOTOpPO (OPMUPYIOTCS, 3aKPEIUISIOTCS W MPEACTABISAIOTCS CTYICHTAMHU 3HAHHS, YMEHUS W
HaBBIKH, WHTETPUPYIOIINE PE3yJIbTaThl OCBOCHUS KOMIICTCHIIMH KaK B JICKIIMOHHOM (opmare,
TaKk B pa3IUYHBIX (popmax camocTosITeNbHOU paboThl. K KakaoMy 3aHATHIO MpernojaBaTelieM
(bOopMyIHPYIOTCS MPAKTHYECKHE 3a/IaHusi, TPEOOBAHHUS M METOJUYCCKHE PEKOMEHIAIMU K HX
BBITIOJTHCHHIO, KOTOPBIE MPEACTABISAIOTCS B (DOHJIE OIICHOYHBIX CPEJICTB YICOHOM TUCIUTUINHEI.

B xome caMOmoAroToBKM K MPAaKTUYECKHM 3aHSATHSIM CTYACHT OCYIIECTBISIET cOOp U
00paboOTKy MaTepwalioB IO TEMAaTHUKE €ro HCCICHAOBaHUS, HCIIONB3Ys MPH ITOM OTKPBITHIC
UCTOYHUKHA HH(popMaruu (MyOJMKalMK B HAYYHBIX H3JIAHHSIX, aHAIMTHUYECKUE MaTepHUAaIbI,
pecypcel cetn MHTEpHET W T.I.), a TaKKe NPAKTHYECKUN OIBIT U JOCTYITHBIC MaTepPHAIIBI
00BEKTA UCCIICTOBAHMS.

KoHTponb 3a BBIIOJHEHHUEM CaMOCTOSITEILHOW pa0OThl TPOBOAUTCSA IMPU HU3YICHUU
KaXI0¥ TeMbl JUCIUTUINHBI HA TPAKTHYECKUX (CEMUHAPCKUX ) 3aHATHSIX.

CamMocrtosiTennbHasi paboTa CTYACHTOB TIO0 JUCHHMIUIUHE «MarmuHHOe OO0ydYeHHue»
MPOBOJUTCS C LEJIbI0 3aKPEIUICHUS U CHCTEMATH3allui TEOPETHUCCKUX 3HAHHM, (OPMHUPOBAHUS
MPAKTUYECKUX HABBIKOB 110 UX TPUMEHEHUIO TP PEIICHHH SKOHOMHYECKHX 3374 B BEIOpaHHOU
npenMeTHoit  obmactu. CamoctosiTenbHass paboTa BKIIOYAET: M3y4Y€HHE OCHOBHOW U
JIOTIOJTHUTEIILHOM JINTEPaTyphl, IPOpabOTKa M TOBTOPEHHE JICKIIMOHHOTO MaTepHala, MaTepuaa
y4eOHOM W HAy4YHOW IJHTEpaTypbl, MOATOTOBKY K MPAKTHUYECKUM 3aHATUSM, MOJATOTOBKA K
Pa3HOYPOBHEBBIM 33J1a4 U 33JIaHUSM, a TAK)Ke K KOHTPOJIMPYEMOH CaMOCTOSITEITLHOW paboTe

CaMocrtosiTenbHasi padoTa CTYIAEHTOB MO JaHHOMY Y4eOHOMY Kypcy Hpeamnoiaraer
MO3TAITHYFO TIOJTOTOBKY IO KaXKJIOMY Pa3zelly B paMKax COOTBETCTBYIOIIUX 3a/IaHUH:

[lepBBIii dTam caMOCTOATENBHOW pPabOTHI CTYJEHTOB BKJIIOYaeT B ceOs TIIATENbHOE
U3YYCHHE TEOPETHUYECKOr0 MaTepuaia Ha OCHOBE JIEKIIMOHHBIX MAaTEPUAIOB IPEIOJAaBaTelIs,
PEKOMEHIyeMBIX  pa3felioB OCHOBHOW H  JOIMOJHUTENbHONW JUTEpaTyphbl, MaTepUaOB
NEPHOANYCCKUX  HAYYHBIX  W3JIaHWH, HEOOXOMWMBIX IS  OBJIAJICHUS  IOHSATHHHO-
KaTeropuallbHbIM anmnapaTtoM U (OpMHUPOBAHUS MPEACTABIECHUH 0 KOMIUIEKCE TEOPETUUYECKOTO U
AHATUTUYCCKOTO HHCTPYMEHTAPHSI, UCIIOJIb3YEMOTO B paMKax JIAaHHOUW OTpaciIv 3HAHUS.

Ha BTOpOM »Tame Ha ocHOBE COPMUPOBAHHBIX 3HAHHWM M MPEICTABICHUN MO JaHHOMY
paszeny  CTYJIEHTHI  BBINOJIHSIOT — PacyeTHO-TpadUYeCKUe  3aJaHus, HalClICHHbIC Ha
dbopMUpOBaHHE YMEHHI M HAaBBIKOB B paMKax 3asBIIEHHBIX KoMIeTeHIMH. Ha nanHom ortame
CTYJICHTBI OCYIICCTBIIIIOT CAMOCTOSATEIBHBIA IMOUCK AMIUPUUYCCKUX MATePHAIOB B paMKax
KOHKPETHOTO 3aJlaHusi, OOOOIIalOT W AaHAIM3UPYIOT COOpaHHBI MaTepuan 1o CXeMe,
PCKOMEHJIOBAaHHOW  TperojaBaTesieM, (OPMYJIUPYIOT BBIBOJBI, TOTOBAT MPAKTHYCCKHE
PEKOMEHIallM1, MAaTePUAITBI 7Sl MyOIMYHOTO UX MPEACTABICHUS U OOCYKICHHUSI.

Ha ceropssiiiauii AeHb mecmuposanue — OJAH U3 CaMbIX JCHCTBEHHBIX W MOMYJISPHBIX
Croco0OB TMPOBEPUTh 3HAHMS B U3y4aeMoil oOmactu. TecThl MO3BOJSIIOT OYEHB OBICTPO
MIPOBEPUTH HAWYKE 3HAHWKH Yy CTYJCHTOB IO BhIOpaHHOW TeMe. KpoMe Toro, TecThl HEe TOJBKO
MPOBEPSIOT 3HAHHS, HO M TPEHUPYIOT BHUMATEIBHOCTh, YCHUAYMBOCTH U YMEHHE OBICTPO
OpUEHTUPOBAThCA W cooOpaxarb. [IpM TOATOTOBKE K pEIICHHIO TECTOB HEOOXOIMMO
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npopaboTaTh OCHOBHBIE KAaTErOpys U MOHATUS TUCHUIUIMHBI, OOPaTUTh BHUMAHHUE Ha KIIOYEBBIC
BOIIPOCHI TEMBI.

BaxknedmuM  3J€MEHTOM  CaMOCTOATENbHOW pabOThl  SBJISETCS MOATOTOBKA H
BBITIOJIHEHUE MUNOBLIX CAMOCHMOAMENbHBIX pabom. DTOT BUA CaMOCTOSTEIBHOH pPabOTHI
MO3BOJIIET YIIyOUTh TEOPETHUECKHUE 3HAHMS M PACHIMPUTH MPAKTHUECKUN OMBIT CTYAEHTA, €ro
CIIOCOOHOCTh TEHEPUPOBATh COOCTBEHHBIC WICH, YMEHHE BBICIYIIATh AbTEPHATUBHYIO TOUKY
3pEHHUsI, apryMEHTUPOBAHHO OTCTAMBATh CBOKO IIO3UIMIO. BBINOJIHEHHE TUINOBBIX 33134 U
3aJJaHU  MMEET UENbI0 BBISIBUTh CTENEHb YCBOEHUA CUCTEMbl 3HAHUW, BKIKOYAOIICH
TEOPETUYECKYIO U MPAKTUYECKYIO COCTABIIAIONINE yUeOHON AUCIUILITUHBIL.

[Mox xoumpoaupyemoii camocmosmenvroti pabomou (KCP) MOHUMAIOT COBOKYITHOCTH
3aJJaHui, KOTOpbIE CTYJIEHT JIOJDKEH BBIMOJIHUTh, MPopadoTaTh, U3YYUTHh IO 3aJaHUI0 TOJ
PYKOBOACTBOM M KOHTposieM npenoaasarens. T.e. KCP — aTo Takoil Buj 1esTebHOCTH, HapsLy
C JeKUUAMH, JIaOOpAaTOPHBIMU M MPAKTUYECKHUMH 3aHSATUSIMU, B XOJI€ KOTOPBIX CTYJIEHT,
PYKOBOJICTBYSICh  CIIELIMAIBHBIMA METOJMYECKUMHU YKA3aHUSIMU IIPENOAABATENS], A TaKkKe
METOJUYECKUMH  yKa3aHUSMU 110 BBIIOJHEHUIO THUIOBBIX 3aJlaHUil, mOpuoOpeTaeTr u
COBEPLICHCTBYET 3HAHUS, YMEHUS U HABBIKH, HAKAIIMBAET IPAKTUYECKHUM OIIBIT.

Texymuii  KOHTPOJb  CaMOCTOSITENIbHOM  paOOThl  CTYJIEHTOB  OCYIIECTBISIETCS
€XKEHEJCIIbHO B  COOTBETCTBHME C TporpaMmoi 3aHsatuii OmnucaHue 3aJaHdid s
CaMOCTOSITENIbHOM paboThl CTYACHTOB U TpeOOBaHUI MO WX BBHINOJIHEHUIO BBIJAIOTCS
MpenojiaBaTelieM B COOTBETCTBHUM C pa3pabOTaHHBIM (OHIIOM OILIEHOYHBIX CPEACTB IO
mucrumiae «MammHHoe o0ydeHue).

B ocBoeHun qucHMIUIMHBI MHBAIUAAMUA U JULUAMH C OTPAaHUYEHHBIMH BO3MOMXHOCTSAMH
3I0pOBbsl OOJBIIOE 3HAUCHHWE HMEET WHIUBUIyajbHass ydeOHas paboTa (KOHCYIbTAIlUHM) —
JIOTIOJIHUTEIIFHOE Pa3bsiCHEHNE yUeOHOTO MaTepHraa.

NunuBuayanbHble KOHCYJIBTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3allii O0yUEHUSI U YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM W OO0yYarollMMCS WHBAIWIOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBBS.

8. Ilepeyenpr MHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NIPH OCYLIECTBJICHHHU
o0pa3oBaTeIbHOIO Mpouecca Mo AMCHUIINHE (TP He00X0AMMOCTH)

8.1 IlepeyeHb HEOOXOAMMOTI0 MPOrPAMMHOIO 00ecTIeYeHUs!

[Ipn w3yuenun npucHMIUIMHBI «MamuHHOE OOYYEeHHE» HCIOIb3YeTCA CIEayIoIee
IporpaMMHOe 0OecrieyeHHe:

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

2. WurerpupoBannoe oducHoe mnpunoxkenne MS Office (pasmensr 2, 3, 5
JUCIIUATIITAHBI).

3. [TporpamMHoOe obecriedeHue Ui OpraHu3alMy yIpaBiIsieMOro KOJJIEKTUBHOIO U

6e3omnacHoro gocryna B Untepuet (pazaenst 2, 3, 5 AUCIUIUIMHBI).
4. Statistica Neural Network (pa3aen 2 TUCIUILINHBI).
5. Matlab Neural Networks Toolbox, Fuzzy Logic Toolbox, ANFIS (pa3menst 3 u 5
JACITUTIIIUHBI).
8.2 CoBpemMeHHble mNpo(ecCHOHATBbHBbIE 0a3bl [JaHHBIX W HH(GOPMAIMOHHbIE
CIPaBOYHBbIE CHCTEMBI
OOyyarommMcest 10JKeH OBITh 00ecredeH JOCTYIl K COBPEMEHHBIM MPO(GECCHOHATBHBIM
0a3aM JTaHHBIX, TPOPECCHOHATIBHBIM CIIPABOYHBIM M MOUCKOBBIM CHCTEMAM:
- baza nannpIxX pedeparoB u uTupoBanus Scopus http://www.scopus.com/;
- TTonnas marematnyeckas 6a3a nanasix ZbDMATH https://zbmath.org/;
- VYuuBepcurerckas  uHpOpMmammonHas  cucreMa POCCHUA  (YHUC  Poccus)
http://uisrussia.msu.ru/;
- baza nannpix Hayunoit anekrponssnii ouommoreku ELIBRARY.RU https://elibrary.ru/
- ba3pl gaHHBIX W aHATUTUYECKUE NyOJUKAIUU «YHUBEpCHUTETCKass HH(DOpMAIMOHHAS
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cuctema POCCHU Ay https://uisrussia.msu.ru/

9. MarepuajibHo-TeXHHYecKasi 0a3a, HeoOXoauMasi sl  OCYIIeCTBJIEHUSI
00pa3oBaTeILHOIO NMPoIecca Mo JMCUHUILIHHE (MOTYJII0)

MaTepHaHLHO'TGXHI/I‘IeCKOG obOecrieueHue JAUCIHUITITNHBI

Ne Bua pabor
(MOAYJISI) U OCHAIICHHOCTh
1. JIeK1IMOHHBIE 3aHATUS JlekumoHHast ayAUTOpHsl, OCHAILICHHAS IPE3CHTALIMIOHHON TEXHUKOU
(mpoekTop, 3KpaH, HOYTOYK) U COOTBETCTBYIOLIMM MPOrPaMMHBIM
obecneuenuem (I10) Power Point. Ayn 129, A 305, 307
2. JlaGopaTopHbie 3aHATHS | AyOUTOPHUS OCHAIIEHHAs OCHAIEHHBIN KOMITBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO TIOAKIIOYEHUS! K ceth «MHTepHeT», mporpamMmoi
9KPAaHHOTO YBEIMYEHUs U 00eCIieYeHHBII JOCTYIIOM B 3IEKTPOHHYIO
rH(OPMaITMOHHO-00pa30BaTeNbHyI0 cpeny yHuBepcuteta. Ayma. 101-
102,105,106
3. [IpomexxyTouHast Aynuropus (Ayn 117, 147).
aTTecTaus
4. CamocTosTenbpHas Kabuner  mns  caMmocrosTensHOW — pabOTB,  OCHAIIEHHBIN
pabora KOMITBIOTEPHON TEXHUKOW C BO3MOXXHOCTBHIO TOJKIIOYEHUS K CETH

«MHTEpHETY», MPOrPaMMOii SKPAaHHOTO YBEJIIMYCHUS U 00eCTIeUeHHBIN
JOCTYIIOM B 3JIEKTPOHHYI0 HH(POPMaIOHHO-00pa30BaTEeNbHYIO
cpeny yauBepcutera. Aya. 102A.
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IMpuaoxenune

Memoouueckue ykazanus K 6bINOJTHEHUIO 1A00PAMOPHBIX padom

TeMbl rpynnoBbIX /WM HHAMBUAYAJIbHBIX IPOEKTOB
HNuauBuayajibHble (TPYyNNOBbIe) TBOPYECKHE 3aJaHusl (IIPOEKTHI)

1. [IporHo3upoBanue Kypca HWHQISAIMHA CPEACTBAMU HEHPOHHBIX M HEYECTKO-
HelipoHHbIx cersix B makere ST: Neural Networks u B makerax Neural Network Toolbox u
ANFIS cuctemsl Matlab.

2. [IporHo3upoBaHne Kypca Jojuiapa CpeACTBAMH HEHPOHHBIX M HEYETKO-
Herponnsix cetsx B makere ST: Neural Networks u B makerax Neural Network Toolbox wu
ANFIS cuctemsr Matlab.

3. [IporHo3upoBaHue Kypca €BpO CPEICTBAMH HEWPOHHBIX W HEUCTKO- HEHPOHHBIX
cersx B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr
Matlab.

4. [TporHo3upoBaHue Kypca i0aHb CPeCTBAMH HEHPOHHBIX U HEUETKO- HEHMPOHHBIX
cersix B makere ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cuctemsr
Matlab.

S. [IporHo3upoBaHKe CTOMMOCTH Kypca akmmii  «JIYKOWMJI»  cpenctamu
HEWPOHHBIX M HEYETKO- HeHpOoHHBIX ceTsx B makete ST: Neural Networks u B makerax Neural
Network Toolbox u ANFIS cucremsr Matlab.

6. [IporHo3upoBaHue CTOMMOCTH Kypca akiuii «PocHedTh» cpeacTBaMu HEHPOHHBIX
U HedeTKo- HeWpoHHbix cersix B makere ST: Neural Networks u B makerax Neural Network
Toolbox u ANFIS cucrembr Matlab.

[IpoBeauTe aHamM3 MO OAHOM M3 BHIOpAHHBIX BaMH TeMaTuk (He meHee 10 cnaitmoB u 20
JUCTOB TeKCTa). BO3MOXXHO HCIOIB30BaHUE 3BYKOBOT'O COIPOBOXK/CHHUS, aHUMAIIMK (ayauo-, 1
BHJIcOMaTEpHaIIa).

Ha nepgoii cTpanwuie cnaiina obsizarensHo ykaxkure ©.M.0. aBTopa, kypc. OueHuBaetcs
paboTa Mo CIeayIOMUM KPUTEPUIM:

— TIOJIHOTA TIPEJICTABIICHHOTO MaTepuaa;

— o opmIIeHHE;

— IIPE/ICTaBIICHUE U 3aIllUTA.

Kpurtepun onenkn:

- OIICHKA «OTJINYHOY», CTABUTCS, €CITU TPOEKT, MOArOTOBIEHHBI MarucTpaHTOM 00J1a/1at0T
MOJIHOTOM MPEICTaBIIEHHOTO MaTepHuaia,

UMEIOT KOppeKTHOE 0OpMIICHHE, a TaK)Ke OBLITN MPEICTABIICHBI U 3alTUIICHBI UM JTUIHO.

- OIICHKA «XOpOUIO» BBICTABIACTCA CTYACHTY, €CJIN KAaKOC oo u3 MpCACTABJICHHBIX BBILIC
TpC6OBaHHﬁ BBITTOJIHCHO HE ITOJIHOCTBIO.

- OLIEHKA «YJOBJIETBOPUTEIHLHO» BBICTABISETCS CTYJCHTY, €CJIU JIBa KAKUX-JINOO0 U3
MPEJICTaBICHHBIX BhIIIE (OLIEHKA «OTIUYHOY») TpeOOBaHHM BBIIIOJHEHBI HE TIOJIHOCTHIO.

- OIICHKA «HEYAOBJCTBOPUTCIBHO», €CJIU ITPOCKT, HOJIFOTOBHGHHBIf/’I MaruCTpaHTOM HE O6HajlaeT
MMOJTHOTOM MMpEaACTaBJICHHOI'O MaTcpuraia,

HC KOPPCKTHO O(I)OpM.HCHBI, a TaKk)Ke He ObLIN OpCACTABJICHBI U 3allTUIIICHBI UM JIMYHO.
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KommnuiekT 3axanuii 11 J1a00paTOpHOM padoThl
Tema 2 [Ipe/mocT npoueccupoBanue. MHoroc oiiHbIi nepcentpon (MLP)

BapuanTt 1
3amanue 1)  Co3garh HelpoHHYIO ceTh i penrenus 3anaun XOR B makere ST: Neural
Networks.

3amanue 2)  Co3marh HEHPOHHYIO CETh JUISI AMMIPOKCUMAINH (DYHKIIUN X* B makere ST:
Neural Networks.

3amanme 3) Coznarb HEUPOHHYIO CETh JJIs AlIPOKCUMANUK (PYHKITIH X* B maxere ST:
Neural Networks.

3amanue 4)  Co3aarh HEHPOHHYIO CETh IS PEIICHUs 3a/1aun Kiaccupukanuy 1setTos Mpuca B
nakere ST: Neural Networks.

Bapuanr 2

3amanue 1) Co3garh HEHPOHHYIO CETh JUIsl allpOKCHUMAlUU (YyHKIUU X* B makere ST:
Neural Networks.

3amanne 2) Co3narh HEMPOHHYIO CETh ISl PEIICHHsS 3a1ayu perpeccuu 1petoB Hpuca B
nakere ST: Neural Networks.

Bamanue 3)  Co3maTh HEHPOHHYIO ceTh s ammpokcumamuu ¢yskumuu 1/ X B makere ST:
Neural Networks.

3amanue 4)  Co3aarh HEHPOHHYIO CETh JUIS AlMIPOKCHUMANNU (HYHKITUU X'+ X— \/; B
nakete ST: Neural Networks.

Tema 2 PaqnanbHas 0asucHast pynkuus. BepositTHocTHasi HeHPOHHAS CeTh.
O0001meHHO-perpecCHOHHAsI HePOHHAasl ceTh. JIMHeliHas ceTh.

BapuanTt 1

3amanne 1)  Co3narh HEUPOHHYIO CETh pauaIbHON 0a3UCHON PYHKIIUU JUTS pELIeHUs 3a/1auu
perpeccun 1BetoB Mpuca B makere ST: Neural Networks

3amanne 2)  Co3narh BEpOSTHOCTHYIO HEHPOHHYIO CETh ISl pEeUISHUs 3a/1a4i Kilaccuukanuu
uBetoB Mpuca B makete ST: Neural Networks.

3amanne 3) Co3natb 0000IIEHHO-PETrPECCUOHHYI0 HEUPOHHYIO CETh IS PEIICHUS 3a/1a4u
perpeccuu nBetoB Mpuca B makete ST: Neural Networks.

3ananue 4)  Co3garh JTMHEHHYIO0 HEHPOHHYIO CETh I PEIIEHUs 3aJjaul PErpeccui 1{BETOB
Hpuca B nakere ST: Neural Networks.

Bapmuanr 2
3amanne 1)  Co3natbh HEUPOHHYIO CETh paauaIbHON 0a3UCHON PYHKIIUU IS alIpOKCUMAITHHI

2 o
¢bynkuuu X B makere ST: Neural Networks. CpaBHUTB pe3ynbTaT ¢ MHOTOCIOHHBIM
MIEPCETTPOHOM.
3amanue 2)  Co3gaTh HEHPOHHYIO CETh paJuaIbHON 0a3ucHON (GYHKIIWU IS allPOKCUMAIUN

byHKIIN X° B maxere ST: Neural Networks. CpaBHUTH pe3ybTaT C MHOTOCIONHBIM
MEPCENTPOHOM.

3amanue 3)  Ycunurenu Gain u Matrix Gain

3amanne 4) Co3narh HEUPOHHYIO CETh paanuaIbHON 0a3UCHON QYHKIIUU JIST allPOKCUMAITUN
¢yukuun B nmakete ST: Neural Networks. CpaBHUTB pe3ynbTaT ¢ MHOTOCIOHHBIM
MEPCENTPOHOM.
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Tema 3 Cetrb Koxonena

BapuanTt 1

3ananue 1)  Co3garb HelipoHHYIO ceTh KoxoHeHa s peleHus 3a1a4u KilacTepu3aluu
nBeroB Mpuca B makere ST: Neural Networks. [TocTpouTh TONOJIOTHYECKYIO KapTy.

3ananue 2)  Co3pgarb HEHpOHHYIO ceTh KoxoHeHa s peleHus 3a1a4u KiacTepu3aluu
cTpoutenbHbIX npeanpusaTuii Kpacnomapckoro kpas B makere ST: Neural Networks. [Toctpouts
TOIOJIOTHYECKYIO KapTy.

3amanme 3) Coznarh HeWpOoHHYIO ceTh KOXOHEHa JIs peleHus 3a1a9d KJIacTeprU3aiiu
CeNIbCKOXO03sHUCTBeHHBIX npeanpustuii Kpacnonapckoro kpas B makere ST: Neural Networks.
[TocTpoUTh TOMOJIOTMYECKYIO KapTy.

3ananue 4)  Co3pgarb HEHpOHHYIO ceTh KoxoHeHa s peleHus 3a1a4u KiacTepu3aluu
TOProBO-3aKyIOYHBIX Ipeanpusatuii KpacHogapckoro kpas B makete ST: Neural Networks.
[TocTpoUTh TOMOIOTHYECKYIO KapTy.

Bapuanr 2

3amanue 1)  Co3garb HelipoHHYO ceTh KoxoHeHa Aiis peleHus 3ajaun KiacTepu3alun
pernonoB Kpacnomapckoro kpast B makere ST: Neural Networks. [TocTponThs TOMOJIOTHYECKYTO
KapTy.

3amanne 2)  Coznarb HEWpPOHHYIO ceTh KOXOHEHa Il peleHus 3a/1a4u KJIacTepU3aliu
¢bunancoBoro cocrosiHus peruoHoB PO B makere ST: Neural Networks. [Toctpouts
TOTOJIOTHYECKYIO KapTy.

3amanue 3) Co3garh HelpoHHYIO ceTh KoxoHeHa amist pelieHus 3a1a4u KiacTepu3aluu
couuanbHOro cocrostaus pernoHoB PO B makere ST: Neural Networks. [Toctpouts
TOIOJIOTMYECKYIO KapTy.

3amanne 4) Coznarh HEWpOHHYIO ceTh KOXOHEHA JJ1s pelieHus 3aa4n KiiacTepu3aiin
SKOHOMHUECKOTO pa3BuTus pernoHoB PD B makere ST: Neural Networks. [Toctpouts
TOTOJIOTHYECKYIO KapTy.

Kpurtepun ouenku:

- OLIEHKA «OTJIMYHO» BBICTABIIAETCS CTYAEHTY, €y BbinosiHeHo 10-12 3aganuii u3z 12;

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

- OIIEHKA «YJOBJIETBOPUTEIHHOY BBICTABJISIETCS CTYACHTY, €CJIM BHIMOJHEHO 6-7 3agaHuit u3 12;
- OIIEHKA «HEYOBJIETBOPUTEIHHO)» BBHICTABIISECTCSA CTYACHTY, €CJIH BHIMIOJHEHO 5 U MEHBIIIE
3aJaHui u3 12;
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KoMmnuekT 3aganuii 1151 BHINOJHEHUSI
pacdyeTHO-rpapuyecKoi padoThl

3anaga 1. Pemuts 3anauy knaccudukanuu nsetoB Mpuca B makere ST: Neural Networks.
C moMoIIbI0 UHTEIJIEKTYaIbHOTO MMOMOIIHUKA JAHHBIX U CAMOCTOSITENIbHO, UCIIOJIb3YS
pas3InYHbIe TUIIBI HEUPOHHBIX ceTeil. CpaBHUTH pe3ynbTaT. PaboTy mpeacTaBuTh B TPEX BHIAX:
neyaTHoM (pedepat), MyJIbTUMEIUHHOM (TIPe3EHTAIHs) ¥ IPOrPaMMHOM (CO3JaHHbIE
Heliponnsie cetr B makere ST: Neural Networks). [Tocinennue nBa 3amucars Ha 3JEKTPOHHBIH
HOCHTEJIb.

3amaua 2. Pemmts 3a1auy KIacCH(PHUKAIIMUA CTPOUTEIBHBIX MPEANPHATAN
Kpacnogapckoro kpas B makere ST: Neural Networks. C moMoIibpio0 HHTEUIEKTYaIbHOTO
IIOMOITHHKA JIaHHBIX U CAMOCTOATEIbHO, UCIIOJIb3Ysl Pa3INYHbIC TUIIBI HEMPOHHBIX CETEH.
CpaBHuTth pe3yibTar. PaboTy npeactaButh B Tpex BUAax: neuaTtHoM (pedepar),
MYJIbTUMEAUNHOM (Tpe3eHTalMs) U IPOrPaMMHOM (CO3JaHHbIE HEHPOHHBIE ceTH B nakeTe ST:
Neural Networks). [Tocneanue aBa 3anucarh Ha JIEKTPOHHBIA HOCUTEb.

3amaua 3. PemuTh 3a1auy KIacCU(PUKAIIMK CEIbCKOXO03HCTBEHHBIX MPEANIPUIATUAN B
nakere ST: Neural Networks. C moMo1ipt0 HHTEIEKTYaIbHOTO TOMOIIIHUKA JTAHHBIX U
CaMOCTOSITENIbHO, UCII0JIb3YS Pa3IMuHbIe TUIIBI HEHPOHHBIX ceTeid. CpaBHUTH pe3yibTar. Paboty
MPEJICTaBUTh B TPEX BHUJAX: Ie4aTHOM (pedepar), MyIbTUMEAUMHOM (TIPE3EHTAIHS) U
nporpaMMHOM (co3naHHble HelipoHHbIe ceTH B nmakere ST: Neural Networks). Ilocnennue nsa
3anucaTh Ha 3JIEKTPOHHBIA HOCUTEIIb.

3anaya 4. Pemnts 3a1auy KiaaccupUKauy TOProBo-3aKyMnOYHbIX PEATPUATUI
Kpacnonapckoro kpas B makere ST: Neural Networks. C moMo1iipt0 HHTEIEKTYyalIbHOTO
MIOMOITHHKA JIaHHBIX U CAMOCTOATEIbHO, UCIIOJIb3YS pa3InYHbIE TUIIBI HEHPOHHBIX CETEH.
CpaBHuTh pe3yibTar. PaboTy npeactaButh B Tpex BUAax: nedatHoM (pedepar),
MYJIbTUMEAUMHOM (Tpe3eHTalus) U IPOrpaMMHOM (CO37aHHblE HEMpOHHBIE ceTH B nakere ST:
Neural Networks). [Tocneaaue aBa 3anmucarh Ha 3JEKTPOHHBIA HOCUTEb.

3amada 5. Pemuts 3amauy kinaccuukanyy (UHAHCOBOTO COCTOSIHUSL PETHOHOB
Kpacnonapckoro kpas B makere ST: Neural Networks. C moMoIibto HHTEIEKTYaIbHOTO
MIOMOITHHKA JIaHHBIX U CAMOCTOATEIbHO, UCIIOJIb3Ysl pa3IMYHbIE TUIIBI HEMPOHHBIX CETEH.
CpaBHuTb pe3ynbTaT. PaboTy npeacTaBuTh B TpeX BUJaX: MedyaTHOM (pedepar),
MYJIbTUMEAUIMHOM (TIpe3eHTalus) U IPOrpaMMHOM (CO37aHHbIE HEMpOHHBIE ceTH B nakere ST:
Neural Networks). [Tocnennue nBa 3anucars Ha 3JI€KTPOHHBIA HOCUTENb.

3amaua 6. Pemuts 3a71a4y KiaccupuKauu COIUAIBHOTO COCTOSTHUS PETHOHOB
Kpacnonapckoro kpas B nakete ST: Neural Networks. C moMolp10 HHTEIIEKTYalbHOTO
MOMOITHHKA JIaHHBIX U CAMOCTOSATEIbHO, UCTIOJIb3YS Pa3INYHbIE THUIIBI HEHPOHHBIX CETEH.
CpaBHUTb pe3ynbTaT. PaboTy mpeacTaBuTh B TpeX BHJAX: edyaTHOM (pedepar),
MYJIbTUMEAUIMHOM (Tpe3eHTalusl) U IPOrpaMMHOM (COo3aHHbIe HEMpOHHBIE ceTH B nakere ST:
Neural Networks). [Tocnennue nBa 3anucarhs Ha 3JI€KTPOHHBIA HOCUTENb.

Kpurepun ouenku:

- OIICHKA «OTJIWYHO» BBICTABJIACTCA CTYACHTY, €CJIU 3aaa4a, BI)I6paHHa$I CTYACHTOM, pC€IICHA
IMMOJIHOCTBIO U COIIPOBOKAACTCA I'IOI[pOGHBIM OIIMCaHUEM C Fpa(l)I/I‘ICCKI/IMI/I pe3yiibTaTaMu,
KOTOPBIC CTYJCHT MOXET O0BACHUTH IIpu CaAa4Ye 3agaHusl,

- OIICHKA «XOpOo1I0» €CJIN 3aaa4a, BBI6paHHa$I CTYACHTOM, pC€IICHA ITOJITHOCTBIO, HO oo
COIIPOBOKAACTCA KPATKUM OIMMCAHUCM C Fpa(I)I/I‘-ICCKI/IMI/I pe3yjibTaTaMu, 6o CTYACHT IIpU
ca4de 3aJaHrs OTBCYACT HEC Ha BCC BOIMPOCHI NPEIOoAaBaTeiIsA, OTHOCUTCIIBHO CBOCH pa60TBI;

- OIICHKA «yAOBJICTBOPUTEIILHO)» €CJIM 3aaa4a, BI)I6paHHaSI CTYACHTOM, PCIICHA HE ITOJIHOCTBIO,
- OLICHKA «HECYAOBJICTBOPUTCIBHO» €CJIM 3aaa4a, BI)I6paHHa$I CTYACHTOM HE pCHICHA.

cTp. 28 u3 28



