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1. Hesan u 3a1a4u U3yYeHUs TUCHUIIMHBI (MO1YJIA)

1.1 Heap ocBoOeHUs ITMCUMILIUHBI «METObl UCKYCCTBEHHOTO MHTEIUIEKTAa B 3aJaydax
kinaccuukanum» SABIsSETCS (OPMHPOBAHHE Yy CTYACHTOB CHCTEMAaTU3WPOBAHHBIX 3HAHUWU,
MPaKTUYECKUX YMEHUW W HaABBIKOB MPUMEHEHUS COBPEMEHHBIX METOJO0B HMCKYCCTBEHHOI'O
WHTEJUICKTa, MAIIIMHHOTO 00yUYeHHUS U ITyOOKOTO OOYYEeHHS JJIs PEIICHUS 3a/1a4 KiacCupUKaIuu
JAHHBIX B PA3ITUYHBIX MTPEIMETHBIX 00IaCTSX.

JlucuuniauHa HampaBjieHa Ha Pa3BUTHE CHOCOOHOCTH BBIOMpPATh, PEATM30BHIBATH,
OIICHUBATh U UHTEPIIPETUPOBATH MOJCTHU KIacCH(PHUKAIIH.

1.2 3agaun AMCHUIIIMHEI

1. M3y4yeHune TeopeTHUecKuX OCHOB 33/1a4 KJIacCU(PUKALUY B MATMHHOM OOy4EHUH;

2. OcBoeHue 0a30BBIX M COBPEMEHHBIX AJITOPUTMOB Kiaccu(uKauuu (JIOrUCTHYECKast
perpeccust SVM, nepeBbs pellieHuid, ancaMOI1, HEUPOHHBIE CETH);

3. I[IpuoOpeTeHrne NpPaKTUYECKUX HABBIKOB INPeloOpabOTKM JaHHBIX, MPOEKTHUPOBAHUS,
00y4YeHHsI, OIICHKH ¥ ONTHMH3AINN MOJIEIeH KiIacCH(PUKAINUU C UCIIOJIH30BAHUEM COBPEMEHHBIX
unctpymeHToB (Python, scikit-learn, PyTorch/TensorFlow/Keras);

4. Pa3BuTHE yMEHHMI aHAIM3MPOBATH PE3YJbTATHI KIIACCH(PHUKAINU, BHIOUPATH METPHUKHU
Ka4yecTBa, UHTEPIIPETUPOBATh paboTy Moeei;

5. ®opmupoBaHHE HABBIKOB TPUMEHEHHS METOAOB KIacCU(UKAUKN JUIS PEIICHHS
NPUKJIAJHBIX 3a/1a4.

1.3 MecTo Aucuunjinubl (MOAyJisl) B CTPYKType 00pa3oBaTe/ibHOI NPOrpaMMbl

JucuumnnuHa «MeToasl HMCKYCCTBEHHOTO HWHTEIJIEKTAa B 3aJadyax KiacCU(DUKAIHI)
OTHOCHUTCSI K YacTd, (opmMupyemon ydacTHHKaMH oOOpa3oBaTelbHBIX OTHOIIeHu#N bioka 1
" Mucuumnuasl (Moaynu)" yueoHoro miana (b1.B.0S5).

JuctunnuHa u3y4daeTcss B 6-M cemectpe. s yCHemrHoro OCBOEHUST HEOOXOIUMBI
3HaHMS, TONy4YeHHble B aucHumimHax: «OOpaboTka naHHeIXx Ha Python» (B1.0.35),
«MaremaTtnueckue mojenu HeilpoHHsix cetei» (b1.B.04), «MammunHoe oO0yuenue» (b1.B.12),
«Teopus BeposiTHOCTEH W MaTeMaTHuecKas CTaTUCTUKa» (uiau aHanoru), «lIporpammupoBanue
Ha Pythony.

[IpenogaBanue BeneTcs B BHJE JIEKIMI M JTaOOPATOPHBIX 3aHATHI C HCIOJIb30BaHUEM
WHTEPAKTUBHBIX METOAOB. JlabopaTtopHbie pabOTHl HAMpaBJIEHbl Ha MPAKTUUYECKOE OCBOEHUE
METOJIOB M HHCTPYMEHTOB KJIacCU(DUKAIINK Ha PEaTbHBIX JaHHBIX.

JuctummmHaa GOpMHUPYET KOMITETESHITUH, HEOOXOTUMBIC JIS BBHIMIOJTHEHHS BBITYCKHOW
KBaJTM(DUKAIIMOHHOM pabOThl ¥ MPOPECCHOHATHHON NESTENILHOCTH B 00JIaCTH aHaU3a JaHHBIX U
MCKYCCTBEHHOTO MHTEIIJIEKTA.

1.4 IlepedyeHb NMIaHMPYEMBbIX Pe3yJIbTATOB OOYYE€HHUS IO AUCHHUILIMHE (MOAYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHHS 00pa30BaTeIbHONH IPOrpaMMBbI

Poab 1: Data Analyst (AHAJINTHK JaHHBIX)

3anaun:

1. CratucTudeckuil aHaan3, BU3yalln3alus JaHHBIX, IPeABapUTENbHAsS 00paboTKa.

2. Co3nanue MpOTrHO3HBIX MOJIENEen

3. [locTpoeHne aHATUTUYECKUX MOJIETICH JIJIs OJIEPIKKU OU3HEC-PEIICHU.

Poab 2: MLOps (Cnenuaauct no 3xcniayatanuu UN)

3agaun:

1. DevOps o ML.

2. ABromaTu3zanusi, MOHUTOpUHT ML-cucrem.

3. OnepanMoOHHOE YIIPaBJICHUE )KU3HEHHBIM IUKJI0M ML-Moznenei.



Poan 3: Al PM (Menen:xep npoextos UHN)

3agaun:

1. Yopasnenue MU-nipoexktamu OT UAEH A0 BHEAPECHUS
2. Ananu3 6u3Hec-TpeOOBaHMI U TTOCTAHOBKA 33734
3. Ouenka > dextuBHoctd U ROI NN -pemennit

Nzyuenue
00y4arIUXCsl CASAYIOUMX KOMIIETEHIN:

JIAaHHOM  y4eOHOW JAMCIUIUTMHBI

HampaBlieHO Ha (OpMUPOBaHUE

y

KOZI W HAMMEHOBAHME UH/IUKATOPa

Pe3yJII)T3T])I oﬁyqemm o JTUMCHMIIJINHE

MF-1 CrnocofeH mnpuMeHATb COBPEMEHHYIO

TEOPeTHYECKYI) MaTeMATHKY /I Ppa3padoTKH HOBBIX

AJITOPUTMOB H (pOPMYTHPOBAHHUS MEPCIEKTHBHBIX 3224 HCKYCCTBEHHOI'0 HHTEJNIEKTA

MF-1.1 OGocHOBBIBaeT CIOCOOBI W BapHaHTHI
NPUMEHEHUS METOJOB M Mojeleld B 3ajadax
WCKYCCTBEHHOTO  HMHTEJUIEKTa, BKIIOYas WX
MOIM(DUKALMIO W aJanTalMio K crenudukxe
3aga4u

IIpumensier wMetonel u  wmomenun MW nnsg  pemieHus
KOHKDPETHBIX 3ajlau, aHAIU3UPYET MOTPCOHOCTH 3aJaud U
a):[anTpreT MOACIINU OJIs1 IOBBIIICHUS UX S(bq)CKTI/IBHOCTI/I n
TOYHOCTHU

MF-2 CnocodeH nmpuMeHsiTh 0ailiecOBCKMIl MOAXO0J /Jis MOCTPOEHUsSI BEPOSITHOCTHBIX MoOjeJieil aHaau3a
Heomnpe/aeJeHHOCTH U CO3aHus aganTuBHbIX cuctem MU

MF-2.2 [TpumensieT 6alieCOBCKHUE METOIbI
OIICHUBAaHUSA 1 0alleCOBCKME HHTEPBAIBI IS
pelIeHns 3aad CTATUCTUKA M TOCTPOCHUS
MoJenen

YcnenrHo npuMeHseT 6aiiecoBCKHE METOIBI AT peIeHUS
3a7a4 B KOHTEKCTE MAIIMHHOTO O0YUCHHUS U aHAIN3a
JTAHHBIX, BKJIFOYasi 00JIee CIOXKHBIE CTATUCTUIECKHUE 3aaUH.

Bld-1 Cnocoden ocymecTBIATh TPyAOBbIe (PYHKLIMH, 00yCI0BIeHHbIE NPOPecCHOHAIBLHON poJbio, B O]

«CTpouTeabCTBO H TOPOJICKOE X031l CTBOY

Bld-1.1 [Ipumensier metonpl u Texnonoruu M1
JUTS PEIIICHUS aKTYAIbHBIX 327129 B
TPagIOCTPOUTEIBCTBE

[Tpou3BomUT pa3BeOYHBIN aHATHN3 JAHHBIX IJIS 3319
TPaJIOCTPOUTEIBCTBA, OIICHUBACT CTPYKTYPY U MOTHOTY
JTAaHHBIX, IIPOU3BOIUT IOTIOTHEHHE BEIOOPOK TSI MOereit
nmn

Bld-1.2 [Tpumensier MmeTo bl 1 TexHoI0THH NN
JUTS pEIIeHNS aKTyaJIbHBIX 3a/1a4 B
CTPOUTENIECTBE

[TpousBouT cO60p, CUCTEMATHU3AIINIO TAHHBIX YIIPABJICHUS
CTPOUTENILHBIMH paboTaMu, BKJIIOYAsl TaAHHBIE MOHUTOPHUHTA
COCTOSIHUS ITpoliecca CTPOUTEIBCTBA, JOKYMEHTALIUIO,
MIPOU3BOJUT UHKUHUPUHT MOTOKOB JJAHHBIX JUIS UX
MOATOTOBKH K UCIOJIb30BAHHUIO COOTBETCTBYIOIIMMHU
MeTonamMu u mojaensimu MU

Bld-1.3 [Ipumensier metonbl 1 TexHoioruu MM B
YIpaBJICHUN TOPOJCKIM X03IHCTBOM

ITpousBonut 0030p 1 BEIOOP MeTOZOB U Moaeneit U s
pelIeHus 3aa4 YIpaBIeHUS TOPOACKHM XO3HCTBOM,
OILICHUBAET MMOTEHIIMAJI METOXOB U Moaeieii U1

Bld-1.4 [IpumeHsieT TEXHOIOT'UH B
APXHUTEKTYPHOM ITPOEKTUPOBAHUH

[Tpou3BomuT pa3BeOYHBIN aHATHN3 JAHHBIX IJIS 33149
APXUTEKTYpHOTO IIPOCKTHPOBAHUS, OIICHUBACT CTPYKTYPY H
MOJTHOTY AaHHBIX, IPOM3BOJUT AOTIOTHEHUE BEIOOPOK IS
moaener M

Bld-1.5 [Ipumensier metonpl u TexHonoruun M1
JUTSI pEIICHNS aKTyaJIbHBIX 3a]1a4 B
OyaroycTpoiicTBe

ITpon3BoauT pa3BeOUHBIN aHAIN3 JaHHBIX IJIS 33124
yHpaBieHus 071aroycTpoiCTBOM TEPPUTOPHIA, OIICHUBAET
CTPYKTYPY U IOJIHOTY JaHHbIX, IPOU3BOIUT OIIOJHEHUE

BBIOOPOK Jutst Mogenerd N

E1 CnocodeH ocymecTBIASTh TPYAOBbIe (PYHKIHH, 00yCJI0BJIeHHbIE NPodeccuoHaANbHOI posblo, B O]

«IKOHOMHUKA, (MHAHCHI U YIPABJIeHUE»

E1.1 [IpumensieT METOIBI ¥ TEXHOJIOTHH
OpraHU3aIuy U YIPaBISHUS TaHHBIMU U
3HaHWSIMH B (prHAHCOBOM chepe

bazoBbie MeTOABI ONTUMHU3AIIMY TTPOLIECCOB B YCIOBHSIX
HEONpPEeIeIEHHOCTH U N01X0/1bl K mpuMenenuto MU s ux
peuieHus

E1.2 [Ipumensier COBpeMEHHbBIE METOBI 1
texHonoruu MM st perienus 3amay
MIPOTHO3MPOBaHUs GUHAHCOBOI chepe

OCHOBEBI TIOCTPOCHUA U TPUMEHECHUA MYJIbTUAIrCHTHBIX
MO,HCHeﬁ, BOCHPOU3BOAAININX JTUHAMUKY CJIOKHBIX CUCTEM

E1.3 IlpumenseT coBpeMEHHbBIE METObI 1
texHosorun W s pemenus 3agad oLeHKU
PHCKOB U YIpaBJICHUS! pUCKaMU B (PMHAHCOBOM

chepe

bazoBble METOIbI ONTUMHU3ALMH [TPOLIECCOB B YCIOBUAX
HEOoMNpeAeIEHHOCTH U NOAX0Abl K npuMenenuto UMW aist ux
pelieHus

E1.4 [Ipumensier COBpeMEHHbIE METOABI U
texHogoruu MU s penieHns onepaTuBHOTO

O6IIII/I€ MPUHIUIIBI aBTOMATHU3allUN U TCHEPATUBHOI'O

npoekTuposanust ML moznenei




Kon u HamMeHOBaHMe MHAUKATOPA Pe3yabTaThl 00y4yeHuUs 10 AMCHUIJIMHE

YIPABICHUS U CTPATETHUYECKOTO [UIAHUPOBAHUS B
(HHAHCOBOMW JACATCILHOCTH

H-1 Cnioco0eH ocymecTBIATH TPYA0Bble GYHKIHH, 00yCJI0BIeHHbIE MPO(ecCHOHATBLHO PoJibIo B
MeIHIHHe

H-1.1 IIpumensier UN st ananuza [ToHnMaeT npUHIMITEI cOOpa U XPaHECHUS] MEAMIIMHCKUX
MEJIMLIUHCKUX JAHHBIX B UEJAX MOIIEPKKU JIaHHBIX; MOKET UCTIOIb30BATh MPOCTHIE MOJEIU
KJIIMHUYECKUX PELIEHUH, B JUATHOCTUKE U Kiaccu(pUKaIUU U PErpecCuu

HUHTEPIIPpCTAllH, B 3a/la4ax
HepCOHaHI/I?)I/IpOBaHHOﬁ MCIHNIIUHBI

PesynbraTel 00yueHHs] MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX
BUJOB KOHTaKTHOH M CaMOCTOATEJIBHOM paboThl 0OydyarolmMXcsi B COOTBETCTBUU €
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

WHaukaTtopel  JOCTMXKEHMS KOMIETEHLMIH  CUMTalOTCs  CPOPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOLINX UM PE3YJIbTaTOB O0yUEHUS.

2. CTpyKTYypAa U colepKaHue TUCUUILINHBI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT

OO6mast TpyIOEMKOCTh NUCHMIUIMHBI COCTaBIseT 2 3a4deTHBIX enuuuil (72 wyaca), ux
pacnpeziesieHue 1Mo BUjaM paboT IPeCTaBICHO B TAOIHIIE

Bcero dopma
Buner pabot
4acoB | OOydYeHHs O4Has
6 cemecTp
("ackn)

KonTakTHasi paboTa, B TOM YHcJIe: 34,2 34,2
AyauTopHble 3aHATHS (BCero): 32 32
3aHATHUS JEKIIMOHHOTO THUIIA 16 16
nabopaTOpHBIC 3aHATHL 16 16
MpaKTHYECKUE 3aHATUS - -
CEeMUHAPCKHE 3aHSATHS - -
HNnas koHTakTHAas padora: 2,2 2,2
KonTtpons camocrosrensHo# padotsl (KCP) 2 2
[IpomexxyTtounas arrecranus (UKP) 0,2 0,2
CamocTosiTeJibHasi padoTa, B TOM YucJje: 37,8 37,8
Kypcoas pabora/mpoext (KP/KII) (moaroroska) - -
Konrponbhas pabora - -
Pacuérno-rpaduueckas padora (PI'P) (moaroroska) - -
BLInonHeHI/If WMHIMBHUYJIbHBIX 33/IaHAH 110 TIOATOTOBKE pedepaToB, COOOIIEHHUH, 25 25
npe3eHTami
CamocrositenpHas IpopaboTKa U IOBTOPEHHKE JIEKIIMOHHOTO MaTepHaa 1 MaTtepuaia 53 53
y4eOHHMKOB M Y4EOHBIX IOCOOMH, TIOATOTOBKA K Ja00PaTOPHBIM 3aHATHIM ’ ’
IToAroToBKa K TEKYLIEMY KOHTPOJIIO 7 7
Kontpoas:
[ToaroroBka K 3K3aMeHy - -
O0mas qac. 72 72
TPYAOEMKOCTh B TOM 4McJie KOHTAKTHasi padoTa 36,4 36,4

3a4. el 2 2

2.2 Conepxxanme Q¥ CHUILTHHBI

Pacnipenenenne BuoB yueOHOM pabOTHI M MX TPYIOEMKOCTH 110 pa3jesiaM JUCITUTIITUHBI.

Pa3nensl/TeMbl TUCIUIUIMHEI, H3y4aeMble B 6 cemecTpe 3 Kypca 04HON (hOpMbI 00yUeHHsI
KomnuecTBo yacos

Aynutopnast  |BueaynutopHas

pabota pabota
J |13 [ JIP CPC

Ne HaumenoBanue paznenos (Tem)

Bcero

Pa3nen 1. BBenenue B Kjiaccupukanmnio




1 3amaun xnaccudukanuu B MU u MO. ITocranoBka 3anauu. Tunsl 6 2 > >
) NPU3HAKOB. JTalbl pelIeHHs 33/1a41 KJIacCU(UKALIUH.

Mertpuku KadecTBa Kiaccudukanuu. Marpuna omunooxk,

2. Accuracy, Precision, Recall, F1-score, ROC-AUC. Kpocc- 6 2 2 2
BaJIUIAIHS.
Pazgen 2. ba3oBble aJITOPUTMBI KJIacCH(PUKAIMHA

3. JIuneiinble Mmoaenu: Jlorucruueckas perpeccus. 6 1 4

4. Meton onopHbIX BekTopoB (SVM). S apa. 6 1 4

5. JlepeBbs pelieHni. 4 1 2
Pazgen 3. AucaMOy1eBbIe METOAbI H MPOJABHHYThIC TEXHUKH

6. Barrunr. Cryuaiinslii nec. 4 1 2
Byctunr (AdaBoost, Gradient Boosting,. XGBoost, LightGBM,

7. 6 1 4
CatBoost).

8. Crpateruu paboTsl ¢ qucbanancom kiaccos. Feature Engineering. | 5 1 3
Paznen 4. HelipoHHbIe ceTH A5 KaaccupuKanuu

9. Msuorocioitasie nepcentponsl. (MLP) s knaccupukanmu. 10 2 2 6
Caéprounsle HelipoHHble ceT (CNN) 1is Kiaccupukanuu

10. . 10 | 2 2 6
M300paKEHHH.
Paspeu S. IlpakTuka U IPUMEHEHHE

1 Keiicel npumeHeHus kiaccupukanuu (TEKCT, H300paXKeHusl, 68 | 2 2 23

" |tabmuunble naHubie). MaTepnperanus moaeneit (SHAP, LIME). ’ ’

UTOI O no pazdenam oucyuniumvl 69,8 | 16 16 37,8
KoHTpoas camocTosrensHoM padoTsl (KCP) 2
IIpomexxyTounas arrectanus (MKP) 0,2
[ToaroroBka K TEKyIeMy KOHTPOIIIO -
OO6mas TpyJ0eMKOCTh O JUCIMILTHHE 72

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Conepxxanue pa3aesioB (TeM) IMCUMILIHHbBI
2.3.1. 3aHATHA JEeKIIHOHHOI0 THIIA

Ne Haumenosanue Comepranme pasmena (TeMsi) dopMa TeKyIIEro
paznena (Tembl) KOHTPOJIS

1. |BBenenmue B 3anaun xnaccudpukanuu B U1 u MO. I[ocraHoBka 3anauu. Turbt KonTtpomnsHsie
KJIacCH(UKAIHIO TPU3HAKOB. DTaIbl pelIeHus 3aaun Kiaccuukayuu. MeTpuku BOIIPOCHI

KadecTBa Kiaccudukanuu. MaTpuiia omunook, Accuracy, Precision,
Recall, F1-score, ROC-AUC. Kpocc-Banmgamnusi.

2. |ba3zoBble Jluneitnsie monenu: Jloructuueckas perpeccusi. MeTo1 onopHbIX KouTpoabHbie
AITOPUTMBI BekTopoB (SVM). Anpa. JlepeBbst pemicHH. BOIPOCHI
KI1accuOUKAITII

3. |AncamOneBbie |Barrunr. Ciyuaitnerii nec. bycruar (AdaBoost, Gradient Boosting,. KonTtponsHbie
METOJBI 1 XGBoost, LightGBM, CatBoost). Ctparerun padoTsl ¢ AMcOaIaHCOM  [BOIIPOCHI
mpoaBuHYTHIE  |KiaccoB. Feature Engineering.

TEXHHUKH

4. |HeiipoHHsle Msmorocnoitasie nepcentponsl. (MLP) s kmaccnpukarim. KonTponbHble
ceTu JIst Ceéprounsie HelipoHHbIe ceTr (CNN) mms kinaccudukaum BOIIPOCHI
KJaccu(UKaIiM [1300paKeHHUH.

5. |lIpaktuka u Keticer mpumeHeHns KiraccupuKanmy (TeKCT, n3oopaxkeHust, Tadiamunsie | KoHTpoasHBIE
IIPUMEHEHUE nansbie). Matepnperamus moaeneit (SHAP, LIME). BOIPOCHI

2.3.2. 3aHATHA CEMHMHAPCKOI'0 THIIA
3aHaTus CCMHUHApPCKOTI'0 TUIIa HE NPCAYCMOTPCHEL qu6HLIM IIJTaHOM.
2.3.3. JIaGopaTopHbie padoThI

Ne HaHMeH(()TB:;I:Ie) paspena TemaTuka 1abopaTOPHBIX padOT dopMa TeKyIIero KOHTPOJIS

1. |BBenmenue B 3HaKOMCTBO ¢ OubmroTekamu (pandas, Ornpoc 1o TeoOpEeTUIECKOMY
KITAaCCU(DHUKAIIHTO numpy, matplotlib, scikit-learn). 3arpyska u |marepuany. Order 110 1a6OPaTOPHON




MIEPBUYHBIN aHAIN3 HAabopa
nanaelx. Pasnenenue Ha train/test.

pabore.

MHTEPIIPETANH BEIOpaHHONH MOJIENH.

2. |JIunelinple MOAETH Peanusanus n oueHka MoJenu Ornpoc o TeopeTUIeCKOMY
JIOTHCTHYECKOW PErpeccuy Ha peajibHbIX Mmarepuany. OT4eT 1o j1abopaTopHoOit
JaHHBIX. AHAIIN3 METPHK. pabore.

3. |MeTox OTOpHBIX [Ipumenerne SVM ¢ pa3HBIMU SIpaMH. Onpoc 1Mo TeOpeTHIeCKOMY

BeKTOpoB (SVM) CpaBHeHME NPOM3BOANTENLHOCTH U Ka4eCTBA. |MaTepuany. OTUET 1o 1a6opaTopHOM
Busyanusauus pewaromux rpanuy (s 2D). [pagore.

4. |[epeBbs peuieHnit [ocTpoenne u BU3yanu3amus 1epesa Kontponpnas padora Ne2 IIposepka
peueHnii. AHaIM3 BaXXHOCTH NIPU3HAKOB. BBITIOJHEHHS AoMaIHUX padot. TP 3

5. |AHcamOnu: Barrusr u Peanuzanus u onenka mojenu Random Ornpoc 1Mo TeopeTUIECKOMY

Jleca Forest. CpaBHeHne ¢ OIMHOYHBIM JAEPEBOM.  [MaTepuaty. OT4eT 1o 1abopaTopHO
AHanu3 Ba)XHOCTH IPU3HAKOB. pabore.

6. |Ancambnu: Byctuar [Ipumenenne GradientBoosting, Omnpoc 1Mo TEOpeTUIeCKOMY
XGBoost/LightGBM/CatBoost. CpaBaenue  |matepuany. OT4eT 1o 1a60paTopHOIL
MIPOU3BOIUTEIHLHOCTH U KauecTBa ¢ Random pabore.

Forest. Hactpoiika runepnapameTpos.

7. |Heitpoceru: MLP IToctpoenue, o6ydenue u onenka MLP nnst |Omnpoc no TeopeTuyeckoMy
KIaccU(UKAIUU TAOIMYHBIX JaHHBIX C Marepuairy. OTder 1o 1abopaTopHOH
ucnons3osanneM Keras/TensorFlow/PyTorch. [pagore.

8. |Heiipoceru: CNN IToctpoenue, o6yuenue u onenka CNN mig  |Ompoc 1o TeopeTHdecKoMy
knaccuduKanuy n3o0opaxxeHuit (Habop Matepuany. OT4er 1o 1abopaTopHOA
nannbix CIFAR-10/MNIST). Hcnons3osanue [pagore.

TpaHcdepHOro oOyueHusl.
9. |lIpakTuka u Perienne ckBo3HO# 3aqaun kiaccudukanua |Onpoc Mo TeOpeTHISCKOMY
UHTEPIIPETALNS (ua Be1oop). [pumenenne SHAP/LIME n1s  |marepuany. OTueT 1o 1a6opaTopHOM

pabore.

2.3.4. IlpumepHasi TEeMATHKA KyPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboTh! (IpOEKThI) HE MPEYCMOTPEHBI Y4EOHBIM IIJIAHOM.

2.4 IlepeyeHb yueOHO-METOANYECKOr0 OOecneyeHHsl Il CAMOCTOATEIbHOM padoThI
00y4YarOIIKUXCS M0 JUCHUILINHE (MOTYJII0)

[enbto camocTOATENBHOM PabOTHI CTYIEHTA SIBJISETCA:
- yriayOsieHre 3HaHU, NOTYYEHHBIX B pe3yJIbTaTe ay JUTOPHBIX 3aHATHH;
- Pa3BUTHUC HABBIKOB CaMOCTOSITEITbHOMN pa6OTBI;
- 3aKpeIUICHUE ONbITa U 3HAHWMH, OTYYEHHBIX BO BpeMs JJaOOPaTOPHBIX 3aHATUH.

ITepedenp yueOHO-METOIMIECKOTO 00ECTICYEHHSI TUCITUTUIMHEI 110

Ne Bung CPC N
BBITIOJTHEHHIO CAMOCTOATENEHON PabOTHI
1. |IIpopaboTka u moBTOpeHHe |MeToaudyecKue yKa3aHus A1 TIOATOTOBKH K JICKITHOHHBIM M CEMHHAPCKUM
JIEKIIMOHHOT O MaTepuana, 3aHATHSIM, YTBEP)KJCHHBIE Ha 3acelaHny Kadeapsl MPHUKIIaTHON MaTeMaTHK!
Marepuana yueOHOH u (hakybpTETa KOMIBIOTEPHBIX TEXHOJIOTHI M IPUKJIQJHONW MaTeMaTHKH
HaY4HOH TUTEpaTyphl, OI'BOY BO «KyoI'Y», npotokon Ne7 ot 18.04.2018 r. Meroauyeckne
MOATOTOBKA K CEMMHAPCKUM  |yKa3aHHS 110 BEIITOJIHEHHUIO CAMOCTOSTENILHOM paboThl, yTBEpKICHHbIE Ha
3aHATHIM 3acellaHn¥ KadeApbl IPUKIATHON MaTeMaTHKH (haKyIbTeTa KOMIBIOTEPHBIX
TexHoJorui u npuknaanoi marematuku @I'BOY BO «Ky6I'Y», mpoTokomn
Ne7 ot 18.04.2018 .
2. |ITogroroBka K J1abopaTopHBIM |MeToarYecKie yKa3aHHs MO BEIIOJIHEHHIO Ja00paTOPHBIX padoT,
3aHATHSIM YTBEpKICHHbIE Ha 3aceJaHNH Kadeapsl MPUKIaTHON MaTeMaTuKy GaKyIbTeTa
KOMIIBIOTEPHBIX TEXHOJIOTHH U mpukiaaHoi mateMatnkn ®I'BOY BO
«Ky6I'Yy», npotokon Ne7 ot 18.04.2018 r.
3. |IToaroToBka K perieHuio MeTtoanyeckue yKka3aHHs MO BBIIOJIHEHHIO CAMOCTOATENBHON PabOTHI,
3a7a4 ¥ TECTOB YTBEpKICHHBIC Ha 3aceaHuy Kadeapbl NPUKIaAHON MaTeMaTHKU (aKyJIbTeTa
KOMIBIOTEPHBIX TEXHOIOTUH U npukiaaaHoi mateMatuku ®I'bOY BO
«Ky0I'Y», npotokoa Ne7 ot 18.04.2018 .
4. |[loxroToBka AOKIag0B Meronuueckne yka3zaHus Ui HOATOTOBKH dcce, pedeparos, KypcoBbIX pador,




YTBEpIKICHHBIC Ha 3aceaHuy Kadeapbl IPUKIIQJHONH MaTeMaTHKU (akKyJibTeTa
KOMIBIOTEPHBIX TEXHOIOTUH 1 npukiaaaHoi mateMatuku ®I'bOY BO
«Ky0I'Yy», mpotokoa Ne7 ot 18.04.2018 .

5. |IloaroroBka K pemeHHIo Mertoauyeckue yKa3aHus 10 BBIOJIHEHHIO pacueTHO-TpaduIecKux 3a/laHni,
pacdeTHO-rpadHIeCcKuX YTBEpIK/ICHHBIE Ha 3aceaHuy Kadeaphl IPUKIQJHONH MaTeMaTHKU (akyJibTeTa
3ananuii (PI'3) KOMIIBIOTEPHBIX TEXHOJIOTUH U mpukiaaHoi mateMatku ®I'6OY BO

«Ky0I'Y», mpotokon Ne7 ot 18.04.2018 r. Meroauyeckue yka3aHus 10
BBITIOJTHEHHIO CAMOCTOSITENIBHON PabOThI, YTBEP)KACHHbBIC Ha 3aCCIaHUU
Kadenpbl NPUKIATHOW MaTEMaTHKH (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOT I
u npukinagaoit Mmarematuku ®I'BOY BO «Ky6I'V», mpotokon Ne7 ot

18.04.2018 .
6. |I[lonroroBka K TeKymemy Mertoauueckre yKa3aHHUs 110 BBITOJHEHUIO CAMOCTOATENBHOM paboThl,
KOHTPOITIO YTBEpKICHHBIC Ha 3aceqaHuy Kadeapbl IPUKIaAHON MaTeMaTHKU (aKyJIbTeTa

KOMIIBIOTEPHBIX TEXHOJIOTUH U mpukiaaHoi mateMatnkn @I'BOY BO
«Ky0I'Yy», mpotokoa Ne7 ot 18.04.2018 .

Y4eOHO-MeTONUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 0OyYaroIIUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpenocraBisitoTcst
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPHUATHS UH(DOpMALINN:

Jiia U1 ¢ HapyIIeHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B hopMe 2IEKTPOHHOTO IOKYMEHTA,

— B ¢popme ayamo-(aiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JUig U1 ¢ HapyLIeHUsIMU CiIyXa:

— B IIeYaTHOM (opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jjig U1 ¢ HapyIIeHUsIMA OTIOPHO-BUTATEILHOTO anmnapara:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popmMme ayauo-gaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcsi.

3. OOpa3oBaTesibHbIEe TEXHOJIOTMH, NPUMeHsieMble NPH OCBOCHHMH JHUCHUILIUHBI
(Mmomyuis)

B mpouecce u3yueHus AHUCUUIUIMHBI JIEKIIMH, JIA0OpATOpPHBIE 3aHATHUS, KOHCYJbTALUU
ABISAIOTCS  BenymuMu  gopmaMu  oOyueHMss B paMKax  JIEKLIMOHHO-CEMHHAapCKOM
00pa3zoBaTeNbHON TEXHOJIOTUH.

Jlexkuuy wu3nararoTcs B BUAE TPE3EHTALMU C HCIOJIB30BAHMEM MYJBTHUMEIUITHON
anmnapatypsl. JlaHHbIe MaTepuabl B 3JIEKTPOHHOMN (opMe nepenaroTcs CTyIeHTaM.

OcHOBHOH 11e51bI0 Ta0OPATOPHBIX 3aHATHH SBISETCS pa300p MPAKTUYECKUX CHUTYyalui.
JlononHUTENbHON LIENBI0 JTAOOPATOPHBIX 3aHATUN SIBISIETCS KOHTPOJIb YCBOCHHS MPONUJIEHHOTO
marepuaia. Ha 1abopaTopHBIX 3aHATHAX TaKKe OCYILIECTBISETCS MPOBEPKa BBIOIHEHUS
3aJaHuH.

IIpu mnpoBeneHuH J1a0OPATOPHBIX 3aHATUN YYACTHHUKM 3aKPEIUISIOT MPOMHJAEHHBIN
MaTepuai MyTeM OOCYXIEHHsS BOMPOCOB, TPEOYIOUMX O0CO00ro BHHMMAaHHS M TIOHHMaHU,
OTBEYAIOT Ha BOIIPOCHI IPENIOAABATENS U IPYTHX CIyIIaTeNed, OCYIIECTBISAIOT PELIEHHs TECTOB,
HAIpaBJIEHHBIX Ha MOBTOPEHHME JEKIUOHHOTO MaTepualla M HOPMATHUBHBIX JOKYMEHTOB IO
U3y4yaeMOM TEeMaTHKe, BBIIOJIHIIOT pelIeHHe 3a/1ady, KOTOphIE CIIOCOOCTBYIOT Ppa3BUTHIO
MPAKTUYECKUX HaBBIKOB B 00JIACTH U3y4yaeMON JUCIUILITUHBL.

B uncno BuoB paboTh, BHIIOIHIEMOH CIyIIaTENIMUA CAMOCTOSITENILHO, BXO/IAT:

1) mouck u U3ydeHue JUTEPATyPhI IO paCCMATPUBACMON TEME;

2) IOUCK U aHAJIM3 HAayYHBIX CTaTeld, MOHOTpa(uil Mo paccMaTpUBaeMON TEME.



WHuTepakTuBHBIE 00pa30BaTENbHbIE TEXHOJOIMM, MCIOJIb3yeMble B  ayJUTOPHBIX
3aHATUAX: TPH PEATM3ALUU PA3JIMYHBIX BHUJOB Y4eOHOH palOThl (JEKIUH M MpPaKTHYECKUX
3aHATHUI) HCHOJB3YIOTCA Cielyrolue 00pa3oBaTe/IbHbIe TEXHOJIOTUHU: AUCKYCCHH, ITPE3EHTALIH,
KoH(pepeHIIMH. B coueTaHwm ¢ BHEAyIUTOPHOW pPAaOOTOH OHU CO3/AIOT JOIMOJHUTEIHHBIC
ycioBUs (OPMHUPOBAHUSA M PAa3BUTUA TPeOyeMbIX KOMIIETCHLMH OOYYaroLIMXCs, MOCKOJIbKY
MO3BOJISIIOT  O0OECTIEYUTh AKTUBHOE B3aUMOJCWCTBHE BCEX YYACTHHKOB. OTH  METOJbI
CHOCOOCTBYIOT JINYHOCTHO-OPUEHTUPOBAHHOMY IOAXOY.

Bce mnepeuncnennsie Buabl U (opMbl yuyeOHOM pabOTBI M TEKyLIEro KOHTPOJIS
HampaBleHbl Ha (QopMHpoBaHHE Yy oOOydaromuxcs MNpo(ecCHOHANBHBIX KOMIETEHIHH,
OPEIYCMOTPEHHBIX MpHU IUIAHUPOBAHUHM  PE3YJbTaTOB OOY4YeHHsS 1O JUCLUUIUIMHE U
COOTHECEHHBIX C INIAHUPYEMBIMHU Pe3yJIbTaTaMU OCBOCHUS 00pa30BaTEIbHON IPOrpaMMBl.

JUnst nui ¢ OrpaHU4EeHHBIMH BO3MOXKHOCTSIMHU 370pPOBbs IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTALlM C MCIIOJIb30BAaHUEM 3JICKTPOHHOH IOYThl M YCTaHABIUBAETCA OCOOBIA HOPSIO0K
OCBOEHUS YKa3aHHOM JUCUMIUIMHBL. B 0oOpa3oBaTenbHOM MpoOIecce UCIOJIb3YIOTCSI COLUAIbHO-
aKTUBHbIE U peQUIEKCUBHBIE METOJbl OOY4YEHMs, TEXHOJIOTUH COLUAIBbHO-KYJIbTYPHOM
peadbunuTaly ¢ LEIbI0 OKa3aHUs MOMOLIM B YCTAHOBJIEHUU IMOJIHOLIEHHBIX MEXJIMYHOCTHBIX
OTHOILEHUH C JPYTUMH CTYAEHTaMM, CO3/1aHUU KOM(OPTHOrO INCUXOJIOTMYECKOro KiuMara B
CTYJIEHYECKOH IpyIIIIe.

Belieo3HaueHHble  00pa3oBaTelbHbIE TEXHOJOTMM JAlOT Haubosaee 3(PQPEeKTUBHBIC
pe3yJbTaTbl OCBOCHMS IJUCLUIUIMHBI C INO3ULMNA aAKTyaJIM3alUU COACP/KAHUS TEMbl 3aHATHI,
BbIPAOOTKH MPOAYKTUBHOI'O MBIIIJICHUS, TEPMUHOJIOTUYECKON IPaMOTHOCTH U KOMIIETEHTHOCTH
o0yyaeMOro B acleKTe COLMAIbHO HANpaBICHHOW MMO3UIMM Oyaymiero OakanaBpa, |
MOTHUBAIMK K HHUIIMATUBHOMY U TBOPUYECKOMY OCBOCHHUIO y4eOHOro MaTepuaia

4. OneHOYHBbIE CPEACTBA VISl TEKYILEr0 KOHTPOJISAA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTrecTauuu

OrneHouHble CcpelcTBa MNpeJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKHM 00pa30BaTeNbHBIX
JOCTHXEHUI 00ydaroluxcsi, OCBOMBIIMX MpOrpaMMmy y4eOHOM AucuuminHbel « MaremaTuueckue
MOJIETIN HEUPOHHBIX CETEN.

OcBoeHME TUCIUIUIMHBI MPEANOIaraeT JIB€ OCHOBHbIE (POPMBI KOHTPOJISI — TEKyIlasl U
IIPOMEXKYTOUYHAs aTTECTALUS.

Texymmii KOHTPOJIb YCIHEBAEMOCTH OCYILECTBISETCS B TEUEHHUE CEMECTpa, B XOJe
NOBCEHEBHON yueOHON paboThl W MpedrnonaraeT OBJAJACHUE MaTepuajaMH  JIeKIHH,
JUTEpaTyphl, MporpaMmbl, pabOTy CTYAEHTOB B XOJA€ MPOBEACHMS NMPAKTHMUECKUX 3aHATUH, a
TaKXKe CUCTEMaTHYECKOE BBIIOJIHEHHE TECTOBBIX paldoT, pelIeHue MPakKTUUECKUX 3a7a4 U MHBIX
3a/laHuil ISl CaMOCTOSITENIbHOM pabOThl CTYJAEHTOB. JlaHHBIM BUJ KOHTPOJIS CTUMYJIUPYET Y
CTYACHTOB CTpEMJIEHHE K CHCTEMaTH4YeCKOH CaMOCTOATENbHON paldoTe M0 H3Yy4YEeHHUIo
quctumuiiael. OH TMpeAHa3HaueH [Js OLEHKHM CaMOCTOATEIbHOW paloThl ciymiaTesneld Mo
PEIIECHUIO 3a/ad, BBIIOJHEHUIO MPAKTUYECKUX 3aJaHHi, MOJBEIEHUS HTOIOB TECTUPOBAHUS.
OneHuBaeTcsl Takke aKTUBHOCTh M KaYECTBO PE3yJIbTATOB MPAKTUYECKOW pabOThI HA 3aHSATHUSX,
y4acTHe B JJUCKYCCHSIX, OOCYKJIEHHX U T.I. IHIUBUyalbHbIE U TPYIIIOBBIE CAMOCTOSATENbHBIE,
ayJIUTOpHbIE, KOHTPOJbHBIE pPAa0OTHl MO BCEM TeMaM JAMCLUUIUIMHBI  OpPraHU30BaHbI
€IMHO00pa3HbIM 00pa3oM. [IJis KOHTpPOJISE OCBOEHUS COJEPKaHMs JUCLUILIUHBI UCTIONb3YIOTCS
olleHOYHble cpefcTBa. OHM HaIlpaBJIEHbl Ha ONpENENIeHHE CTeNeHH Cc(HOpMHUPOBAHHOCTU
KOMIIETECHIIUH.

IIpomexyTouHass aTrecTanMs CTYACHTOB OCYILECTBISETCS B paMKaxX 3aBEpIICHUS
W3YYEHHs] TUCLUIUIMHBI U MO3BOJIIET ONPEIEIUTh KaueCTBO YCBOEHUS M3YUEHHOI'O MarepHana,
npeJoiaraeT KOHTPOJIb U YIIPaBJIEHUE MPOLIECCOM MPUOOPETEHUS CTyIEHTaMH HEO0OXOIUMBIX
3HaHMM, YMEHUs M HaBblkoB, onpenensaeMbix no PI'OC BO mno cooTBETCTBYyHOLIEMY
HaIlpaBJICHUIO IOATOTOBKU B KQUECTBE PE3YJIbTATOB OCBOCHUS Y4€OHON AUCIUIIINHBI.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSAMU
3J10pOBbsI BEIOUPAIOTCS C yUETOM UX MHAWBUIYAIBHBIX ICUXO()U3UUECKHX OCOOEHHOCTEM!:



— NpU HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0pPOBbS MIPEIOCTABIISCTCS JOMOJHUTEIHFHOE BpeMsl [IJIsl IIOJATOTOBKH OTBETA Ha dK3aMEHE;

— IIpH TPOBEJICHUH TIPOIIECAYPhI OIICHUBAHUS PE3YyIbTATOB 00yUEHHSI MHBAINIOB H JIUIL C
OTPAaHWYEHHBIMH BO3MOXXHOCTSIMU 3I0POBbSI MPEAYCMATPUBACTCS HCIIOIH30BAHIE TEXHUYCCKHIX
Cpe/CTB, HEOOXOUMBIX UM B CBSI3U C UX WHAUBUIYAIBHBIMH OCOOCHHOCTSIMH,

— TIPH HEOOXOAMMOCTH JIJIsi OOYYAIOIIUXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBS
U WVHBAIWIOB TIPOIEIypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
MPOBOAMTHCS B HECKOJIBKO ATATOB.

[Iponenypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI] C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0OPOBbSl TI0 JUCIHHILTUHE (MOAYJIO) MPEAyCMaTPUBAET MPEIOCTABICHUE
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBbS U BOCIPHSITHUS
uHpOpMaLUu:

J1J1st JIT ¢ HApYIICHUSIMH 3PEHHSL:

— B TIe4aTHOU (popme yBeTHMUECHHBIM MIpU(TOM,
— B JOpMe DIIEKTPOHHOTO JIOKYMEHTA.
JUIst I ¢ HapyIICHHUSIME CITyXa:
— B [TIeYaTHOU opme,
— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.
J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:
— B miedaTHoi opme,
— B JOopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA

oOyyJaronuxcs.

4.1 OneHo4HbIe CPeaCTBA JJISl TEKYLIEro KOHTPOJIS yCIeBaeMOCTH
4.1.1. Bompocbl KOHTPOJBLHOIO ONPOCA B PaMKaxX 3aHATHI JIEKIUOHHOIO M
CEeMHHAPCKOr0 THIIA
KoHTpoibHbIE BOIPOCH IO TEMaM:
Beeoenue 6 oucyunnuny, Ocrnoguvie céedenus o HeuporHbIx cemsx, Hetiponuvie cemu
naxeme ST: Neural Networks, Hetiponnvie cemu ¢ Matlab
. [Ipeumy1iecTBa HEHPOHHBIX CETEM.
. BBenieHne B HEMPOHHBIE CETH.
. DTanbl pa3BUTHUS HEMPOHHBIX CETEH.
. [Tapannenu u3 Guonoruu. M3BecTHBIC TUTIBI CETEH.
. bazoBas uckyccTBeHHasi MOJIENb.
. Onpenenenne NCKyCCTBEHHOTO HEHPOHa.
. OyHKIIMM aKTUBALIUH.
. [IpuMeHeHne HEHPOHHBIX ceTei: pacro3HaBaHue 00pa3oB, MPOTHO3UPOBAHUE.
9. [IpuMmeHeHne HEHPOHHBIX CeTel: KlacTepu3anus, KIacCupUKaIIns.
10. I[IppumeHeHre HEHPOHHBIX CETEN: allIPOKCUMALINS, YIIPABJICHHE.
11. Teopema KonmmoropoBa-ApHoibja.
12. Pa6ota XexT-Humnncena.
13. MaTtematuueckoe onrcanue paboTsl HEHPOHHOM CETH.
14. CO0p maHHBIX IJI1 HEHPOHHOU CETH.
15. OT60p nepeMeHHbIX U MOHMKEHHE Pa3MEPHOCTH.
16. DTanbl pemieHus 3a1a4.
17. Knaccuduxarus 3aau.
18. AnmapaTHasi peain3anus HEHPOHHBIX CETEH.
19. [Iporpammbl MOJEAMPOBAHMS UICKYCCTBEHHBIX HEUPOHHBIX CETEH.
20. O0Gy4eHre MHOTOCIIOHHOTO TIEPCENTPOHA.
21. AnroputM 00paTHOTO pacrpoCTPaHEHHUS.
22. IlepeoOyuenue u o6o6menne. OTOOp AaHHBIX.
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23. Kak o0y4aeTcsi MHOTOCIIOMHBIN MTEPCENTPOH.

24. PagnanpeHas 6aszucHas GyHKIHs. OCHOBHBIC TIPUHIIMIIBL.

25. BepositHOcTHas HelipoHHast ceTb. PNN-ceTu.

26. O60061menHo-perpeccronHas HeiiporHas cetb (GRNN).

27. JInnenHas ceTb.

28. Helipo-reHeTH4eCcKHii aITOPUTM 0TOOPA BXOJHBIX JAHHBIX.

29. Yapasnsiemoe U HeyIpaBisieMoe o0yueHue - 00ydeHue ¢ yuuteseM u 0e3.

30. 3amaun KIaccupUKAIIH.

31. Cerb Koxonena. Tonosiornyeckas kapra.

32. Pemenue 3a1a4 kiacCu(pUKAUU pa3TMYHBIMU TUIIAMU HEHPOHHBIX CETEH.

33. Tabnuia cTaTUCTUK KIacCU(pUKAIUH.

34. Iloporu npuHATUS U OTBEPIKEHUS PELLICHUM.

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

36. 3ajmaun aHaiM3a BPEMEHHBIX psAnoB. llporHozupoBanue OyaymMx 3HauYE€HUN
BPEMEHHBIX PSIOB.

37. Ilporuo3upoBanue BpeMeHHBIX psaoB B makere ST: Neural Networks.

38. I'padmueckuii natepderic noap3oatens i Neural Networks Toolbox B cucreme
Matlab.

39. IIpocroit HelipoH. DYHKIMS AKTUBAIUU.

40. HelipoH ¢ BEKTOPHBIM BXOOM.

41. ApxutekTypa HEUPOHHBIX CETEH.

42. Co3nanue, MTHUITMAIU3AIMS U MOJICIMPOBAHUE CETH.

43. Ilpouenypsl anantanuu 1 o0ydeHus. MeToibl 00y4eHust. AJTOpPUTMbI 00yUIESHHSL.

44. TlepcenTpoHBI, THHCHHBIC, paJHaTbHbIC OA3UCHBIC CETH.

45. Cetu KJacTepu3alluy U KiaccuuKauu

46. Camoopranusytomuecs: HeipoHHsie cetu. LVQ-ceTn.

47. Ceru Dnmana. Cetu Xonduiaa.

48. AnnpokcuMarnus ¥ GuiIbTpanus curHanoB. CUCTEMBbI yIIpaBICHHUS.

49. BeruncautenpHas MOJENb HEHPOHHOM CETH.

50. ®opmupoBanue Mojenel HeUpoHHBIX ceTeil. [[pumenenue cucremsl Simulink.

Kputepuu onenkmu:

«HEYAOBIETBOPUTENBHO» — €CIH CTYJACHT HE 3HAeT 3HAYMTENhbHOM YacTH Marepuana
I/ISY‘IaGMOI\/JI TEMBI, I[OHYCKaeT CYHIGCTBCHHI)IG OHII/I6KI/I, C 6OJ'II>HII/IMI/I Ban}I)IHeHI/ISIMI/I OTBCYACT
10 33/IaHHOMY BOIIPOCY TEMBI;

«YIOBIIETBOPUTENIBHO» — CTYIEHT JIEMOHCTPUPYET (pparMEHTapHBbIE IMPEACTaBICHUS O
COJIep’)KaHUU M3y4aeMOW TEMbI, YCBOWJI TOJbKO OCHOBHOM MaTepHall, HO HE 3HaeT OTAEIbHBIX
JeTaliel, JOIyCKaeT HETOYHOCTH, HEJOCTATOYHO TNPABHWIbHBIC (OPMYJIUPOBKH, HapyIIaeT
MOCIIE0BATEIHHOCT B U3JI0KEHUH MPOTPAMMHOT0 MaTepuaa,

«XOpOIII0» — CTYACHT JEMOHCTPUPYET OOIIHNE 3HAHUS [0 TEME CEMUHApa, TBEPJIO 3HAET
MaTepuan Mo TeMe, TPaMOTHO U TO CYIIECTBY H3JIaraeT ero, He JOMYyCKaeT CYIIECTBEHHBIX
HeTOqHOCTefI B OTBCTEC HA BOHpOC, MOXET HpaBI/IJ'H)HO HpI/IMeHSITI) TeOpeTI/I'-IeCKI/Ie ITIOJIOKCHU S,

«OTJIMYHO» — CTYJIEHT JEMOHCTPUPYET TIyOOKHEe M MPOYHBbIE CHUCTEMHBIE 3HAHUS I10
M3y9aeMOH TeMe, HCUEPITBIBAIOIIIE, ITOCIICIOBATEILHO, TPAMOTHO U JIOTHYECKH CTPOWHO M3JIaraeT
OTBET, HE 3aTPYAHSETCS C OTBETOM NPHU BHIOU3MEHEHUHU BOIPOCA, YMEET CaMOCTOSTEIBHO
000011aTh ¥ M31araTb MaTepuai, He TOMyCKas OIIMOOK.

4.1.2. KonTpoJbHbIe padoThl 0 Y4eOHOH M CHMIIIMHE

Tema 1: Ilpe/nocm npoyeccuposarnue. Muozocnounwiii nepcenmpon (MLP)



3amanue 1. Co3gaTh HEeHpOHHYIO ceTh i pemeHus 3agaun XOR B makere ST: Neural
Networks.

3amanue 2. Co3marh HEHMPOHHYIO CeTh I anmpokcumarnuu (yHkiuu B makere ST:
Neural Networks.

3amanne 3. Co3marh HEHMPOHHYIO CeTh I anmpokcumanuu (yHkiuu B makere ST:
Neural Networks.

3ananue 4. Co3naTh HEMPOHHYIO CETh JJI pPEUICHHs 3aJlaud KIacCHU(pUKALUU LIBETOB
Hpuca B nakere ST: Neural Networks.

3amanne 5. Co3marh HEHUPOHHYIO CeTh I anmpokcumanuu (yHkmuu B makere ST:
Neural Networks.

3amanne 6. Co3marh HEHMPOHHYIO CeTh I anmpokcumanuu (yHkiuu B makere ST:
Neural Networks.

3aganue 7. Co3aaTh HEUPOHHYIO CETh JJISl PEIICHMS 3aJlauyd perpeccuu 1BeToB Mpuca B
nakete ST: Neural Networks.

3amanne 8. Co3marh HEMPOHHYIO CETh IS anmpokcumaruu ¢yHKknuu B makere ST:
Neural Networks.

Tema 2: Paouanvhas 6azuchas ¢hynxyus. Beposmuocmuas netiponnas cems.

Obobwenno pecpeccuonnas HetipoHuas cemo. Jlunetinas cemo.

3amanne 1. Co3maTh HEHPOHHYIO CETh paaualibHOW 0a3MCHON (QYHKIUH JUIS PEIICHHS
3agaun perpeccun 1BetoB Mpuca B makere ST: Neural Networks.

3ananue 2. Co3gaTb BEpOATHOCTHYIO HEWPOHHYKO CETh Ul peLIeHMs 3ajaudu
knaccudukanuu npetoB Mpuca B makete ST: Neural Networks.

3amanue 3. Co3gaTh 0000IIEHHO-PErPECCUOHHYIO HEUPOHHYIO CETh JIJISl PEIICHHS 3a/1a4u
perpeccun 11BeToB Mpuca B makere ST: Neural Networks.

3ananue 4. Co3parh JIMHEHHYI0 HEHPOHHYIO CETh JJIs pEUIeHMs 3aJaud pPerpeccuu
uBetoB Mpuca B makete ST: Neural Networks.

3amanne 5. Co3gaTh HEHUPOHHYIO CE€Th paguadbHOW Oa3ucHOM (QYHKIUU IS
annpokcuManuu  Gynkuuu B makere ST: Neural Networks. CpaBHUTH pe3ynpTaT
MHOTOCJIOMHBIM EPCENTPOHOM.

3amanue 6. Co3maTh HEWPOHHYIO CEeTh paAvalbHOW OasucHOW (yHKUMK AJs
annpokcuMauun Qynkuuu B makere ST: Neural Networks. CpaBHuTh pesynbraT
MHOT'OCJIOMHBIM MEPCENTPOHOM.

3amanne 7. Co3gaTh HEHUPOHHYIO CE€Th paguadbHOM Oa3ucHOM (QYHKIUU IS
annpokcuManuu  pynkuuu B makere ST: Neural Networks. CpaBHUTH pe3ynpTaT
MHOTOCJIOMHBIM IEPCENTPOHOM.

Tema 3: Cemwv Koxonena

3ananue 1. Co3nate HelpoHHYIO ceTh KoXOHEHa Juisl peleHus 3a1adu KiIacTepu3alun
uBeroB Mpuca B makere ST: Neural Networks. [loctpouts Tonosorudeckyro kapry.

3ananue 2. Co3naTh HEHpOHHYIO ceTh KoXOHEHa Uil peleHus 3a1adu KiacTepu3alun
cTpoutenbHBIX peanpusatuii Kpacnomapckoro kpas B makete ST: Neural Networks. IToctpouts
TOIOJIOTHYECKYIO KapTy.

3ananue 3. Co3naTh HelpoHHYIO ceTh KoxoHeHa Juisl pemeHus 3a/adu KiacTepu3aluu
CeNbCKOXO03sHCTBeHHBIX npennpuatuii Kpacnogapckoro kpast B makere ST: Neural Networks.
[TocTpouTh TOMOJIOTMYECKYIO KApTYy.

3ananue 4. Co3nath HeHpOHHYIO ceTh KoXOHEHa Uil peleHus 3a1adu KiIacTepu3alun
TOProBO 3aKynouHbIX npeanpustuii Kpacnomapckoro kpas B makere ST: Neural Networks.
[TocTpouTh TOMOJIOTMYECKYIO KapTYy.

3aganue 5. Co3naTh HEWPOHHYIO ceTh KoXOHEHa Juisl pellleHus 3ajauu KiacTepu3aluu
peruonoB Kpacnonapckoro kpast B makere ST: Neural Networks. [ToctpouTs Tomonorunyeckyio

KapTy.



3aganue 6. Co3naTh HEWPOHHYIO ceTh KoXOHEHa /uisl pellleHus 3aayu KiacTepu3alluu
¢unancoBoro cocrossHust peruoHoB P® B makere ST: Neural Networks. Iloctpouts
TOMOJIOTHYECKYIO KapTy.

3ananue 7. Co3naTh HeHpoHHYIO ceTh KoxoHeHa Juisl peleHus 3a1adu KiacTepu3aluu
coranbHOro cocrosiuus peruoHoB P® B makere ST: Neural Networks. IloctpouTs
TOMOJIOTMYECKYIO KapTy.

3aganue 8. Co3nath HEWpOHHYIO ceTh KoxXxoHeHa s peleHus 3ajayu KiacTepu3alluu
OKOHOMHYECKOTO pa3Butus pernoHoB P® B makere ST: Neural Networks. IToctpouth
TOMOJIOTHYECKYIO KapTy.

Tema: 4 Pewenue 3a0au knaccuguxayuu 6 nakeme ST. Neural Networks

3amanue 1. Pemmuts 3amauy knaccudukanuu useroB Hpuca B makere ST: Neural
Networks. C NOMOIIBIO HHTEUIEKTyaJlbHOTO IIOMOIIHHMKA JaHHBIX M CaMOCTOSATENBHO,
UCIIOJIb3YSl pa3ju4Hble TUIIBl HEHpoHHBIX ceTeil. CpaBHUTH pe3ynbraT. PaboTy npencraButh B
TpeX BHUAaxX: nedaTHoM (pedepar), MYyJIbTHMEAMHHOM (MpE3eHTAIMs) W MPOrPaMMHOM
(cozmannbie HeliponHbie cetu B makere ST: Neural Networks). [Tociennue aBa 3anmucarh Ha
3JIEKTPOHHBIN HOCUTEb.

3amanme 2. PemmuTh 3amady  KIacCH(UKAIMM  CTPOUTEIBHBIX  MPEANPHITHN
Kpacnonapckoro kpas B makere ST: Neural Networks. C mnomoupio HHTEIEKTYaJIbHOIO
MOMOIIHUKA JAaHHBIX U CaMOCTOSITENIbHO, MCIIONb3Ysl pa3jIM4Hble THUIBI HEHMPOHHBIX CETEH.
CpaBuuth pe3ynbTar. PaboTy mnpenctaBuTh B TpeX BHJAX: medaTHoM (pedepar),
MyJIbTUMEAUMHOM (TIpe3eHTalusl) U IpOrpaMMHOM (CO3JaHHbIE HEHpOHHBIE ceTH B makere ST:
Neural Networks). [Tocneaaue aBa 3anmucarh Ha 3JEKTPOHHBIA HOCUTENb.

3amanne 3. Pemmth 3amady kiaccu(UKAUU CENbCKOXO3AWCTBEHHBIX MPEANPHUITHN B
nakere ST: Neural Networks. C NOMOLIBIO HMHTEIEKTYaJbHOIO IOMOIIHUKA JaHHBIX U
CaMOCTOSITENIbHO, UCTOJIb3Ys Pa3IMYHbIe TUIIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3ynbTar. Paboty
OpeJCTaBUTh B TpeX BUAAX: Me4yaTHOM (pedepar), MyJIbTUMEIUHHOM (Mpe3eHTalus) u
nporpaMMHOM (co3ziaHHble HelipoHHble ceTH B makere ST: Neural Networks). [locnennue nsa
3anycaTh Ha 3JIEKTPOHHBIN HOCUTEIb.

3ananue 4. Pemmrth 3amady KiacCMUKALUKU TOProBO-3aKyMOYHBIX MPEINPUSITHIA
Kpacnonapckoro kpas B makere ST: Neural Networks. C momomipio MHTEUIEKTYaIbHOTO
MOMOIIHUKA JAaHHBIX U CaMOCTOSITENIbHO, MCIONb3Yysl pazIu4Hble THUIBI HEHMPOHHBIX CETEH.
CpaBuuTh pe3ynbTar. PaboTy mpenctaBuTh B TpeX BHJAX: Mme4yaTHOM (pedepar),
MYJIbTUMEAUMHOM (TIpe3eHTalnsl) U IpOrpaMMHOM (CO37aHHbIE HEHpoHHBIE ceTH B makere ST:
Neural Networks). [Tocnennue nBa 3anucars Ha 3JI€KTPOHHBIA HOCUTENb.

3ananue 5. Pemmth 3amauy kiaccupukanuyd (UHAHCOBOIO COCTOSIHUSI PETMOHOB
Kpacnonapckoro kpas B makere ST: Neural Networks. C momomipio MHTEUIEKTYaJIbHOTO
MOMOIIHUKA JAaHHBIX W CaMOCTOSITENIbHO, MCIOJb3Yysl paziIMyHble THUIBI HEHPOHHBIX CETEH.
CpaBuuth pe3ynbTar. PaboTy mpenctaBuTh B TpeX BHJIAX: Me4yaTHOM (pedepar),
MYJIbTUMEANIMHOM (TIpe3eHTalusl) U IporpaMMHOM (CO37aHHbIE HEHpoHHBIE ceTH B makere ST:
Neural Networks). [Tocnennue n1Ba 3anucars Ha 3JI€KTPOHHBIA HOCUTENb.

3amaane 6. PemmTh 3amauy KiaccH(PHUKAMM COIMAIBHOTO COCTOSIHUS PETHOHOB
Kpacnonapckoro kpas B makere ST: Neural Networks. C moMomipio MHTEUIEKTYaIbHOTO
MOMOIIHUKA JAaHHBIX W CaMOCTOSITENIbHO, MCIONb3Yysl pazlIMyHble THUIBI HEHPOHHBIX CETEH.
CpaBuuTh pe3ynbTar. PaboTy nmpenctaBuTh B TpeX BHJIAX: Ie4daTHOM (pedepar),
MYJIbTUMEANIMHOM (TIpe3eHTalusl) U IporpaMMHOM (CO37aHHbIE HEHpoHHBIE ceTH B makere ST:
Neural Networks). [Tocnennue n1Ba 3anucars Ha 3JI€KTPOHHBIA HOCUTENb.

Tema 5: GUI unmepdghetic ona I1I111 NNT
3amanue 1. Co3mare HeWpoHHyIO ceTh sl pemeHus 3agaun XOR B makere Neural
Network Toolbox cucremsr Matlab. CpaBuuts pesynbtar ¢ makerom ST: Neural Networks.



3amanune 2. Co3marh HEHMPOHHYIO CeTh I anmmpokcumarnuu (yHkiuu B makere ST:
Neural Networks.

3amanue 3. Co3marh HEHUPOHHYIO CeTh I anmpokcumarnuu (yHkiuu B makere ST:
Neural Networks.

3ananue 4. Co3naTh HEMPOHHYIO CETh JIA pPEUICHMs 3aJlaud KIacCHU(pUKALUU I1IBETOB
Hpuca B nmakere ST: Neural Networks.

3amanue 5. Co3marh HEHMPOHHYIO CeTh I anmpokcumarnuu (yHkmuu B makere ST:
Neural Networks.

3amanne 6. Co3marh HEHMPOHHYIO CeTh I anmpokcumanuu (yHkmuu B makere ST:
Neural Networks.

3amanne 7. Co3marh HEHMPOHHYIO CeTh I anmpokcumanuu (yHkiuu B makere ST:
Neural Networks.

3aganue 8. Co3gaTh HEUPOHHYIO CETh JJIsSl PEIICHMS 3aJladyd perpeccuu 1BeToB Mpuca B
nakete ST: Neural Networks.



Tema 6: Ilpoyecc newemkozo moodenuposarnus 6 cpede Matlab

IIpoekt Ne 1. Co3maTh HEUETKYIO MOAEIb YIIPABIECHUS CMECUTENEM BOJBI IIPU NPUHATUN
nyma B Fuzzy Logic Toolbox cuctemsr Matlab ¢ ucmonb3oBaHueM cpelncTB rpadudecKoro
uHTepdeiica.

IIpoekt Ne 2. Co3garh HEYETKYIO MOJIENb YNpaBiICHHsS KOHIUIIMOHEPOM BO3JIyXa B
nomemnienuu B Fuzzy Logic Toolbox cucrembr Matlab ¢ ucronbp3oBanuem cpeactB rpaduueckoro
uHTepderica.

ITpoekT Ne 3. Co3xare HEYETKYIO MOJIENb yIPaBICHUS KOHTEHHEPHBIM KpaHoM B Fuzzy
Logic Toolbox cucremsr Matlab ¢ ucnosnp3zoBanueM cpeacts rpaduueckoro uHTepdeiica.

[Tpoekt Ne 4. Co3naTh HEUETKYIO MOJICTh YIIPABJICHUS KOHTEHHEPHBIM KpaHOM B Fuzzy
Logic Toolbox cucremsr Matlab B komanmHOM pexxume.

[Ipoext Ne 5. Co3parb HEYETKYIO MOJENb YIPABICHHUS KOHAMUIIMOHEPOM BO3JyXa B
nomernieHnu B Fuzzy Logic Toolbox cuctemsr Matlab B komaHAHOM pexuMe.

ITpoekT Ne 6. Co3naTh HEYETKYIO MOJEIH YIIPABICHHUSI CMECUTENIEM BOJBI IPU MPHHITUU
nyma B Fuzzy Logic Toolbox cuctemsr Matlab ¢ ucmonab3oBaHHEM CpelnCcTB rpadUdyecKOro
uHTEepdeiica B KOMaHHOM peKHUME.

IIpoektr Ne 7. CozmaTh HEYETKYH0 MOJENb OLEHKH (UHAHCOBOW COCTOSTEIBHOCTU
KJIMEHTOB TP MpeAOoCcTaBleHNH 0aHKOBCKHX KpenuToB B Fuzzy Logic Toolbox cucremsr Matlab
C UCIOJIB30BaHUEM CPEACTB rpaduueckoro uHTepdeiica.

[Ipoexkt Ne 8. Co3nmaTh HEYETKYIO MOJETb OLCHKHM (DMHAHCOBOM COCTOSTEIBLHOCTH
KJIMCHTOB IIPHU MPEIOCTABICHUH OaHKOBCKUX KpeauToB B Fuzzy Logic Toolbox cuctembr Matlab
B KOMaHJIHOM PEKUME.

Kputepuu onieHuBaHUs KOHTPOJILHBIX PadoT:

«HeyOdosemeopumenbHoy — 1-5 Oamma — HCHBITBIBAET TPYAHOCTH TNPUMCHECHHS
TEOPETUYECKNX 3HAHUN K PEIICHUIO TMPAKTUYSCKUX 337ad;, JOMYyCKAeT MPUHIMITHAILHBIC
OIIMOKH B BHITTOJTHCHUH 3aJaHUH;

«yoosnemsopumenvroy — 6—10 0aIoB — MPUMEHSIET TEOPETUUECKHUE 3HAHUS K PEIICHUIO
3a/laHuil B KOHTPOJILHOM 3ajjaue; CIpaBisieTCs] C BHIMOJHEHHEM THITOBBIX MPAKTUYECKUX 3ajad
10 MU3BECTHBIM AJITOPUTMAaM, ITPaBUIIAM, METOJIaM;

«xopouto» — 10-25 6anynoB — MpaBUILHO MPUMEHSET TEOPETUUECKIE 3HAHUS K PEIICHUIO
3aIaHUl B KOHTPOJBHOM 3aj7aye; BBIMOJHSAET THUIIOBBIC MPAKTUYECKHE 3aJlaHUsl Ha OCHOBE
aJIeKBaTHBIX METOJIOB, CIOCOOOB, MPHEMOB, pEIIAeT 3aJaHUs TOBBIIMIEHHOW CIOXKHOCTH,
JIOTTyCKaeT HE3HAUNTEIbHBIC OTKIIOHEHNS,

«omauynoy — 16-20 0GamnoB — TBOPYECKH MPUMEHSET 3HAHUSA TEOPHH K PEUICHHIO
3alaHuii B KOHTPOJIBHOM 3ajade, HAXOJHWT ONTHUMAIbHBIC PEIICHUS JUIS BBITOJHECHUS
MPAKTUYECKOTO 3aJaHusi; CBOOOJHO BBHITIOMHSET TUIOBBIC MpPAaKTHUECKHE 3aJaHHsl Ha OCHOBE
aJICKBaTHBIX METOJIOB, CITOCOOOB, TPUEMOB; PEIIACT 3aJaHUsI MOBBIIIICHHON CJI0KHOCTH, HAXOIUT
HECTaH/IaPTHBIE PEIICHHsI B MPOOJIEMHBIX CUTYyAITHSIX.

4.1.3. BoinosiHeHue J1a00paTOPHBIX PadoT 1O BCeM TeMaM
Yka3aHusl K BBIMIOJHEHHUIO JTJAOOPATOPHBIX pabOT MPEJCTABICHO B MPUIIOKCHHH.

No Orenka
0 /;1 Kputepuu oniennBanus 1abopaTopHoit paboThl 3ayer /
He3aueT

1 JlaHo KpaTKoe onucanne 0ObEKTa UCCIICTOBAHMS

2 [IpoBenieH aHamu3 CTpaTerHuecKUX Noka3aTeseld 00beKTa UCCIe0BaHUS
3 [TocTpoeHa u o0yyeHa HeHpoOHHas CeTh

4. | IIpoBeneHO TeCTUPOBAHWE HEMPOHHOM CETH HAa HOBBIX JAHHBIX

5

6

[Toctpoensl rpaduKu, IpUBEIEHA CTPYKTYpa
Co3man oTYeT 0 MpoJIeJTaHHOM paboTe




Kaxxnas naboparopnas paboTa cuuTaeTcsi BHIIOJIHEHHON — «3a4TeHa), €CIU BBITOIHEHBI

3/4 npenoKEeHHBIX ITyHKTOB.
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4.2 ®oH OLIEHOYHBIX CPEICTB IJIsl POBEACHUs IPOMEKYTOUHON aTTecTAlun

Bonpocs! 1J1s1 IOATOTOBKH K 3a4eTy
[IpuMepHBIii IepeYeHb BOIIPOCOB HA 3a4€T 110 JUCLUILIMHE
(IIK-2, I1K-7)

. BBenenue B HelipoHHbIe ceTH. [IpenMyiecTBa HEHPOCETEBBIX TEXHOJIOTHM.

. DTaIibl pa3BUTHS HEHPOHHBIX CETEH.

. [lapannenu u3 6uonorun. M3BecTHble TUIBI ceTel. Tormonorus.

. ba3oBast MareMaTnueckasi HICKyCCTBEHHAsl MOJIEIb.

. Onpenenenyie HCKyCCTBEHHOTO HEHPOHA.

. OyHKIMY aKTUBALINH.

. [IpumeHeHne HEHPOHHBIX CeTel: paclo3HaBaHue 00pa3oB, MPOTHO3UPOBAHUE.
. [IpumeHeHne HEMPOHHBIX CETEH: KiIacTepu3alys, KiIaccupuKarus.

. [IpuMeHeHne HEMPOHHBIX CETEH: alllPOKCUMALIUsL, YIIPaBJICHHE.

. Teopema Konmoroposa-ApHoiba.

. Pabora Xext-Hunbcena.

. MaTemaTtuueckoe onucaHue padoThl HEHPOHHOU CETH.

. COOp MaHHBIX AJIT HEUPOHHOM CETH.

. OTO0p nepeMeHHbIX U MOHMKEHNE PA3MEPHOCTH.

. OTansl pelieHus 3a1ad.

. Kimaccudukanus 3anad.

. AnmapatHasi peanu3anus HeMPOHHBIX CETeH.

. [IporpaMMbI MOIETMPOBAHUS UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

. OGy4eHue MHOTOCJIOMHOTO MePCEenTPOHA.

. AnITopuT™M 00paTHOTO PACIPOCTPAHEHHUSI.

. [lepeobyuenue u 0606menue. OT60p AaHHBIX.

. Kak oGyuaeTcst MHOrOCJI0MHBIN epCenTpoH.

. PagnanbHas 6a3ucHas pyHkuus. OCHOBHbIE IPUHLIUIIBL.

. BepostHOCTHas HelipoHHas ceTb. PNN-cern.

. O6006menHo-perpeccuonnas HeliponHas cetb (GRNN).

. JInnelinas cets.

. Heilpo-renernueckuit anroputM oTé0pa BXOAHBIX TaHHBIX.

. YopasnsgeMmoe 1 HeynpasisieMoe 00ydeHue - o0yueHue ¢ yuuTesaem U 0es.
. 3aaun KI1acCUpUKaAIIH.

Cerp KoxoneHna. Tononornyeckas kapra.

Pemenue 3a1a4 kaccuukanyuy pa3auuHbIMUA TUITAMU HEHPOHHBIX CETEH.
Tabnuia cTaTUCTUK KIacCu(UKaIUH.

[Toporu NpUHATUS U OTBEP>KEHUS PEIICHUH.

Pemenue 3anau perpeccun B makete ST: Neural Networks.

. 3ajaun aHanM3a BpeMEHHBIX psnoB. IIporHo3mpoBaHue OyaymuX 3HAUYEHUH BPEMEHHBIX

PSIOB.

36
37
38
39
40
41

. [Iporno3upoBanue BpeMeHHbIX psioB B nakere ST: Neural Networks.

. I'padnueckuit unrepdeiic noiaszoatens 1 Neural Networks Toolbox B cucteme Matlab.
. IIpocroii HelipoH. DyHKIUA aKTUBALUH.

. HeitpoH ¢ BEKTOpHBIM BXOJIOM.

. ApXuTeKTypa HEHPOHHBIX CETEH.

. Cozanne, HHULIMAIU3aUs U MOACIUPOBAHNE CETH.



42. IIponeaypsl agantanuu u 00ydeHus. MeTonpl o0ydeHus. AITOPUTMBI O0yYECHHS.
43. IlepcenTpoHbI, TMHEHHBIE, paAHATLHBIC 0a3UCHBIC CETH.

44. CeTu KIacTepu3alny 1 Kiaccupukamum

45. Camoopranusyrouiuecs Heiponusie cetu. LVQ-cern.

46. Cetn Dnmana. Ceru Xonduaa.

47. Annpokcumanus U GuiIbTpanus curaanoB. CUCTEMBI yIpaBIeHUSI.

48. BpruuciaurenbHas MOJIC)Ib HEHPOHHOM CETH.

49. ®opmupoBanue Mojienel HelpoHHBIX cetei. [Ipumenenue cucremsl Simulink.

MeTtoauyeckue peKOMEeHAAlMHU K cAaYe 3a4eTa M KPUTEPHH OLICHKH O0TBeTa

ITpomesxkyTouHas arTecTalus TPAIULMOHHO CIy’aT OCHOBHBIM CPEJICTBOM 0OeCHeueHus
B yueOHOM Tmpolecce «OOpaTHOW CBA3M» MEXAY NpenojaBareeM H  00y4aroluMcs,
HEOOXOIUMOMN JUIsl CTUMYJIUPOBaHUs pabOThl 0O0YYaOLIMXCS U COBEPLICHCTBOBAHUS METOJIUKU
NpenoJiaBaHust y4eOHBIX JUCHHMIUIMH. MTOroBoit ¢GopmMol KOHTpOJs CHOPMHPOBAHHOCTH
KOMIIETEHIIMH, 00ydJarouuxcsi o JAUCHUIUIMHE «MaTeMaTHuecKkue MoJIed HEHPOHHBIX ceTeil»
sBisiercs 3adeT. CTyIACHTHI 00s3aHBl CAATh 3a4eT B COOTBETCTBUM C PACHUCAHUEM U y4EOHBIM
IUTaHOM. 3a4eT MO JUCLUIUIMHE MpecieyeT Lellb OLIEHUTh paboTy CTyAEHTa 3a Kypc, OIydeHue
TEOPETUYECKUX 3HAHUM, WX IPOYHOCTb, PA3BUTHE TBOPUYECKOTO MBIIUIEHUS, NPUOOpETEHHE
HaBBIKOB CaMOCTOSATENbHON pabOThl, yMEHHE NMPUMEHATH IOJIyYE€HHbIE 3HAHUS Ul PEIICHUsS
IIPAKTUYECKUX 3a/1a4 U SIBJIAETCS POPMON KOHTPOJISL YCBOCHHMSI CTYJ€HTOM Y4eOHOM MpOrpaMMbl
[0 JUCLHMIUIMHE, BBIIOJHEHUS NPAKTUYECKUX, KOHTPOJBHBIX, pedeparuBHbIX pador. dopma
IIPOBEJCHUS 3adera: yCTHO. Pe3ynbrar ciaum 3auera MO MPOCIYLIAaHHOMY KypCy JOJIKEH
OLIEHUBATbCS. KaK UTOI JEATEIbHOCTU CTYIEHTa B CEMECTpe, a MMEHHO — IO IOCELaeMOCTH
JEKUUH, pe3yjpTaTaM padOThl Ha JIEKIMOHHBIX U HNPAKTHUECKUX 3aHATUAX, HPOXOXKIECHUS
TECTOBBIX 3aJlaHUM, PEIIEHUs pacyeTHO-rpaduyeckux 3aJaHUi W 3aJad, BBIIOJHEHUS
KOHTPOJIMPYEMOM CaMOCTOSTENbHON pa0boThl. CTyNEHTHI, MPOIIEININE BCE BHJIBI HUCIIBITAHUM,
IPEIYCMOTPEHHBIX OLIEHOYHBIMH CPEICTBAMM TOJIOKUTENIBHO (T.€. MO KaXAOMY BHUIY
OLICHOYHBIX CPE/ICTB OBLIN MOTYUYEHBI OLIEHKH «YyIOBIETBOPUTEIBHOY, U(HUIIH) «XOPOIIO», U(HIN)
«OTJINYHO») BBICTABISETCS «3auTeHO». Ilpu 3TOM nomyckaercs Ha OouHOM (hopme 0OydeHus
nponyck He Oonee 20% 3aHATUN, ¢ 00sA3aTe€IbHOW OTPaOOTKOW MPOIYIIEHHBIX CEMUHApOB.
CryneHTbl, y KOTOPBIX KOJIMYECTBO IIPOITYCKOB, IIPEBBIIIAET YCTAHOBIECHHYKD HOpPMY, HeE
BBITMIOJIHUBIIME BCE BHJIbI pabOT M HEYAOBIETBOPUTEIBHO pabOTaBUIME B TEUEHHE CEMECTPA,
IPOXOJAT cobeceloBaHUE ¢ MpernojiaBaTeseM, B BUJe YCTHOTO OTBETa Ha OJAMH TEOPETUYECKUI
BOIPOC M pEUIeHHs] OJHOrO0  pacueTHo-rpaguueckoro  3ananus. IIpemnopaBaremnto
IPEJOCTaBIIsAETCS MPaBO 3aJaBaTh CTYJEHTAaM JONOJHMUTENbHbIE BONPOCHI MO BCe ydeOHOM
porpaMMe JAUCHUUILINHBL. Pe3ynbTar ciauu 3aueTa 3aHOCUTCS MPENoJIaBaTeIeM B BEIOMOCTh U
3a4eTHYI0 KHWXKKY. Kputepun oneHku 3adyera. OLeHKa «3a4TE€HO» BBICTABIISECTCS CTYIAEHTY, €CIIN
JIaH TIOJIHBIN pa3BEPHYTHIN OTBET HA TEOPETHUUECKHUM BOMPOC, JOTUYECKH MPABUIIBHO H3JI0KEHBI
OTBEThl HAa JOMNOJHUTENBHBIE BOMNPOCHI; CTYAEHT IIOKa3ajl yYMEHHE CBOOOJHO BBIIOJIHSITH
pacueTHo-rpaduyeckoe 3ajJaHue, MPEeIyCMOTPEHHOE JTUCIUIUIMHOM, CaMOCTOSITEIbHOCTD
pellleHusl 3aJaHUs U MPHUBOJUMBIX CY)KJIEHHUH; BCE pacyeThbl CHEJIAHbl MPaBWIBHO; BBIBOABI
BBITEKAIOT M3 COJAEP)KAHMS 3aJaHUsl, MPEIIoKEeHUsI 0OOCHOBaHbBI, B M3JIOKEHUU OTBETOB HET
CYILLIECTBEHHBIX HEAOCTATKOB. B TO ke Bpems B OTBETE MOTYT IPUCYTCTBOBATh HE3HAUUTEIIbHBIE
dakTryeckue OMIMOKU B M3JI0KEeHUM Marepuana. OIeHKa «HE 3auTE€HO» BBICTABISAETCS MpPU
HECOOTBETCTBMM OTBETa 3aJJaHHOMY BOIPOCY, HAIMYUU TPyObIX OHIMOOK, MCIIOJIb30BAaHUH TPU
OTBETE€ HEHAAJEKALUUX HCTOYHUKOB; CTYACHT IOKa3zal MpoOesbl B 3HAHUSAX OCHOBHOTO
yu4eOHOro MarepHaja, 3HAuuTelbHble MNPOoOeTabl B 3HAHUAX TEOPETHUECKUX KOMIIOHEHTOB
pPOrpaMMbl; HEYMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX HAyYHBIX TEOPUAX M KOHIEMIHSX,
CBSI3aHHBIX C OCBaMBAEMOW TUCHMIUIMHOM, HETOYHOE MX OIMCAHME; Claboe BiaJieHne Hay4dHOMH
TEPMUHOJIOTHEH U TPO(PECCHOHANBHBIM HMHCTPYMEHTapueM; JOMyCTHJ IPUHIMIHAIbHbIE
OLIMOKH B BBIIIOJHEHUHU MPEITyCMOTPEHHON TUCIMIUIMHON MPAKTUYECKOTO 3a/laHus, U3JI0KECHUE
OTBETA Ha BONPOCHI C CYIIECTBEHHBIMH JTMHIBUCTHUECKUMHU U JIOTHYECKUMHU OLTMOKaMHU.



OneHouHble CpencTBa Ul HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBbsI BEIOUPAIOTCA C YYETOM UX WHAMBUIYATbHBIX ICUXO()HU3UYECKHX OCOOCHHOCTEH.

— Ipy HEOoOXOAMMOCTHM MHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3/10pOBbS [IPENOCTABIISAETCS JOMOJIHUTEIBHOE BPpEMsI IS IOATOTOBKM OTBETA HA dK3aMEHE;

— IIPU NPOBEJIECHUH IPOLELYPbI OLIEHUBAHUS PE3YJIbTATOB 00yUEHHs] MHBAINIOB U JIULL C
OTrpaHMYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBbsl IMPEAYCMATPUBAETCSA UCIIOJIb30BAHUE TEXHUYECKUX
CPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMY;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB IpOLEIYpa OLEHUBAHUSA PE3yJbTaTOB OOYYEHHUs IO JAUCLUUIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponienypa oneHMBaHUs PE3yJIbTATOB OOYYEHMs MHBAIUIOB U JIUI C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbSl 10 JUCLMILIMHE (MOAYJIO) IPEAyCMATPUBAET IIPEIOCTABICHUE
uHpopmauuu B (opMmax, aJaNTUPOBAHHBIX K OrPAaHMYCHMUSIM HX 370POBbS U BOCHPUATUSA
uH(popMauu:

Jns muu ¢ HapymeHUusIMU 3pEHHUS:

— B IIEYaTHOM (hOpMe YBEIUICHHBIM HIPUPTOM,
— B (hopMe DIICKTPOHHOTO IOKYMEHTA.

JI7st LT ¢ HApYIICHUSAMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe IICKTPOHHOTO IOKYMEHTA.

JI7st LT ¢ HApYIICHUSME OTTOPHO-IBUTATEIBHOTO arlapara:

— B mieyaTHOU hopme,

— B (hopMe IICKTPOHHOTO IOKYMEHTA.

I[aHHBIfI MNEPCUCHb MOXKCT OBITH KOHKPETU3UPOBAH B 3aBHUCHUMOCTU OT KOHTHHICHTA
o0y4aromuxcs.

5. IlepeyeHb OCHOBHOM M JONOJTHUTEJLHOM Y4eOHOM JTUTEPATYPHI,
HH(OPMALMOHHBIX PECYPCOB M TeXHOJIOTHII HEOOXOAUMBIX /151 OCBOCHHUS
AUCHUIINHBI

5.1 OcHoBHas auTEparypa:

1. Tamymxun, Anekcanap MBanoBuu. HeliponHble ceTn: ocHOBbI Teopum / A. V. NanymkuH.
- Mockga : I'opsiuast nmunaus-Tenexkom, 2024. - 496 c. - URL:
https://e.lanbook.com/book/448412 (nara oOpamenus: 14.01.2025). - Pexxum goctyna: st
aBTopu3. nosib3oBarenen. - ISBN 978-5-9912-0082-0. - Tekct : 31eKTpOHHBIH.

2. Paccen, Ctroapt. UcKkyccTBEeHHBIN HHTEJJIEKT | COBpeMeHHbIN noaxoa. T. 1. Pemenue
npobnem: 3HaHus U paccyxaeHus / C. Paccen, I1. Hopsur ; mepeBoa ¢ aHIHIICKOTO 1
penakmus A. B. Cnenmosa. - 4-e uza. - Mocksa ; Cankt-IlerepOypr : Jluanextuka, 2021. -
704 c. : ni. - ISBN 978-5-907365-24-7. - ISBN 978-5-907365-24-7. - ISBN 978-0-13-
461099-3 : 3600 p. - TekcT : HEMOCPEICTBEHHBIMN.

3. Paccen, CtroapT. McKycCcTBeHHBI MHTEJVIEKT : COBpeMEHHbIN noaxoAd. T. 2. 3Hanus u
paccyxaenus B ycioBusix HeonpenenenHoctu / C. Paccen, I1. Hopsur ; mepeBoj ¢
aHTyIMiickoro u penakius A. B. Crenmosa. - 4-e u3n. - Mocksa ; Cankt-IletepOypr :
Huanextuka, 2021. - 475 c. : mi. - ISBN 978-5-907365-26-1. - ISBN 978-5-907365-24-7. -
ISBN 978-0-13-461099-3 : 3600 p. - TekcT : HENOCPEACTBEHHBIN.

4. bapckuii, Apkanuii bennnonosnu. HelipoHHbIe ceTu: paclio3HaBaHue, ypaBJieHUe,
npuHsTHe pewiennii : [mocodue] / A. b. bapckuii. - M. : ®unancel u cratuctuka, 2007. -
175 c. : un. - (Ilpuknanusie THPOPMALMOHHBIE TEXHOJOTHH). - bubnuorp.: c. 170-173. -
ISBN 9785279027576 : 86 p. - TeKCT : HENMOCPEACTBEHHBIN.
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21.
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KoBanenko, Anna Bnagumuposna (Ky6I'Y). HelipoceTeBble TEXHOJOTMH B IKOHOMMKE :
yuebHoe nocooue / A. B. Kosanenxo, E. B. Kazakosnesa ; Kybanckuii rocyaapcTBeHHBIN

YHUBEPCHUTET. - 2-¢ u31. - Mocksa : At [Tu Ap Menua, 2023. - 192 c. : ui. - bubnmorp.: c.

174-179. - ISBN 978-5-4497-2224-9 : 1215 p. - TekcT : HENOCPEACTBEHHBIH.

5.2. lonoiHUTeIbLHAS JIUTEpaTypa:

XaiikuH, C. HeliponHsie cetu: nmonHbi Kypc / Xankus, CaitMon; C. XalKuH; [1iep. ¢ aHTJI.
H. H. Kyccyinsb, A. 1O. lllenecrosa ; nox pen. H. H. Kyccyns]. - U3a. 2-e, ucrp. - M. :
Bunesamc , 2008. - 1103 c.

SApymkuna, H. I'. OcHOBBI TeOpUU HEYETKUX M THOPHIIHBIX CUCTEM : yueOHOe mocodue st
CTyJeHTOB By30B / Slpymkuna, Hanexna ['me6osna ; H. I'. SIpymkuna. - M. : ®uHaHCH 1
cratuctuk, 2004. - 320 c. - bubmumorp. : ¢. 307-312. - ISBN 5279027766 : 80 p. 50 k.
bapanosckas T.I1., CoBpemMeHHbIE MATEMATHYECKUE METO/IbI aHAIN3a

(MHAHCOBO 3KOHOMUYECKOTO COCTOSHUS mpeanpustus: Mmonorpadus/ bapanosckas T.I1.,
Kapmaszun B.H., KoBanenko A.B., YprenoB M.X— Kpacnonap: KyoI'AY, 2009. — 224 c.
Bbopucos, B.B. Heuérkue monenu u cetu / B.B. bopucos, B.B. Kpyrios, A.C. ®denymnos. —
M.: T'opsiuas munust — Tenekom, 2007. - 284 c.

Bboposukos, B.I1. Heiiponnsie cetu. Statistica Neural Networks. Meromonorus u
TEXHOJIOTMH COBPEMEHHOT0 aHanu3a naHHbIX / B.I1. bopoBukoB. — 2-¢ u3a. - M.: ['opsiuas
munus — TenexoMm, 2008. - 392 c.

EBmenos B.I1. UnTennekTyanbHble cUCTeMBI yIpaBieHus: YueOHoe nmocooue. M.: KHUKHBIN
oM «JIMBPOKOMy, 2009. — 304 c.

Jleonenkos, A.B. Heuétkoe monenupoBanue B cpene MATLAB u fuzzyTECH / A.B.
Jleonenkos. — CII6.: BXB-IletepOypr, 2003. -736 c.

Yepuonyo A.H., [13t00a I.A. O630p MeTo0B Helipoympasienus // [Ipo6iembl
nporpammupoBanud. —2011. —No 2. — C. 79-94.

backun U. U., [Tamonun B. A., 3epupos H. C. MHorocnoiinsle nepcenTpoHs! B
HCCJIEJIOBAaHUH 3aBUCUMOCTEN «CTPYKTYpPa-CBOMCTBOY» /JIsl OPTaHUYECKUX COEAUHEHUH //
Poccuiickuii xumuueckuii xxypHan (XKypnan Poccuiickoro XuMn4eckoro oo1ecTna um.
H.N.Mengeneera). — 2006. — T. 50. — C. 86-96.

["anbirud, A.H. Anroputmsl aBTOMaTH4yeckoro (opMUpoBaHus 6a3bl MPaBUII JIs CUCTEM
yIpaBJICHUS HA HEYCTKOM JIOTHKE: JUC. ... KaH . TeX. Hayk / A.H. ['anbirun. — KpacHosipck,
2004. - 120 c.

3ane, JI. IloHaTre TMHTBUCTHYECKON IEPEMEHHOM U €€ TPUMEHEHUE K TPUHSTHIO
npubimxeHHsIx pemenuit / JI. 3ane. - M.: Mup, 1976. - 165c.

3axapos, P.E. Pa3paboTka JTOrMKO-JIMHIBUCTHUECKUX MOJIENIEH yIpaBIeHUS U PUHATUS
peleHnii Ha 0a3e HeYeTKOM JIOTUKHU: JAUC. ... KaH]l. TeX. Hayk / P.E. 3axapos. - BnaaukaBkas,
2004. - 168c.

WBanumes, M.B. Pa3paboTka HEUETKOYNCIEHHOTO METO/1a MPOTHO3UPOBAHUS U
o0ecrieyeHrs yCTOMYMBOCTH MPENNPUITHS B YCIOBUSAX HEOMPEIEICHHOCTH: JIUC. ... KaH]I.
9KOH. Hayk / M.B. MBanumes. - M.: 2002. - 134c.

Wnnapuonos, A. B. PazpaboTka MaTemMaTHueCKUX MOJIENEH U alrOPUTMOB MPUHSATHUS
peLIeHHs 0 KPEAUTOBAHUIO MIPEANPUATHIA MaJIOro (CpeiHero) Ou3Heca Ha OCHOBE arnrapara
TEOPUHU HEUETKUX MHOXKECTB: JMC. ... KaHJ. 9KOH. HayK / A. B. Wnnapuonos. - Binagumup,
2006. - 231c.

Kirouko, B. 1. Helipokomnbiorepusie cucteMbl. ba3el 3Hanwmii: yued. mocodue / B. U.
Kirouko, B. B. Epmonenxko. — Kpacnonap: Ky6I'TY, 1999. - 100c.

Kodman, A. Beenenue B Teoputo HeueTknx MHOkecTB / A. Kodman. - M.: Paguo u cBs3b,
1982. -432 c.

Henocekun, A.O. MeTonoaornyeckue 0CHOBBI MOJICTUPOBaHMS (PMHAHCOBOH ACSATEIHHOCTH
C MCIIOJIb30BAaHUEM HEUETKO-MHOKECTBEHHBIX OMMCAHUIL: TUC. ... 1. 9KOH. HayK / A.O.
Henocexun. - CII0., 2003. - 280 c.



23.

24.

25.

26.

27.

28.

29.

30.

Henocexun, A.O. CBonHbIN ()MHAHCOBBIN aHAIHM3 POocCUCKUX mpeanpusatuii 3a 2000 - 2003
rr. / A.O. Henocekun, I.H. becconos, A.B. JlykamieB // AynuT u puHAHCOBBIN aHATH3. -
2005, - Ne 1. C. 53 - 60.

[Ityckun, A.C. Heu€tkue Moaenu 3a1a4 NPUHATUS CTPATETHYECKUX PEILICHUN Ha
NPEANPUITHIX: TUC. ... 1. 9KOH. HayK / A.C. IItyckun — M.: 2004. — 318 c.

CagenbeB A. B.. Ha myTu k 00uieii Teopuu Heiipoceteid. K Bompocy o crioxHOCTH // xKypHAI
«HeilpokoMmbIoTepHsl: pa3padoTKa, mpuMeHeHuey., M3aarenscto "Pagnorexuuka. — 2006.
— Ne 4-5. —C. 4—14.

Cwmupnos, B.U. [Iporno3upoBanue u kiiaccupukanus SKOHOMUYECKUX CUCTEM B yCIOBUSIX
HEOMPeaeICHHOCTH METOJJaMU UCKYCCTBEHHBIX HEHPOHHBIX CETeH: IUC. ... KaH[. SKOH. HayK/
B.U. CmupnoB. - Openoypr, 2003. -280 c.

Tarayposa, O.A. OLeHka HeCOCTOATENBHOCTH NPEANPUATUHN C LIETBIO TOBBIIECHUS

3¢ (peKTUBHOCTH NPUHATHUS YIPABICHUYECKUX PELICHHH B mpoiiecce OaHKPOTCTBA: JIUC. ...
KaH[. 9koH. Hayk / O.A. Taraypoga. - Xabaposck, 2007. - 155 c.

Sxwsaesa, ['.0. HeueTkue MHOXKeCTBa U HEHPOHHBIE ceTH: Y. roc./ I.3. fIxbpaeBa. M -.:
BUHOM, 2006. — 316c.

Bojadziev G., Fuzzy Logic for Business, Finance and Management / G. Bojadziev, M.
Bojadziev // Advances in fuzzy systems.- 1997.- Ne 12. - 232 p.

Buckley, J. Applications of Fuzzy Sets and Fuzzy Logic to Economics and Engineering,
Physica-Verlag / J. Buckley, T.Feuring, E.Eslami. - Heidelberg, 2002. - 282p.

5.3. UuTepHeT-pecypchbl, B TOM 4K CJIe COBpeMeHHbIe MPogeccuoHaIbHbIEe 0a3bl

JAHHBbIX U I/IH(l)OpMaI[I/IOHHbIe CIIPpaBOYHBIC CHCTEMbI

Inekmponno-ouonuomeunste cucmemut (I6C):

Nk v

SBC «IOPAWTY https://urait.ru/

ABC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

9BC «JIAHb» https://e.Janbook.com

Ilpogheccuonanvnuie 6azvl 0annvlx

Nk W=

.O\

10.

11

13.
14.
15.
16.
17.

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snextponHas 6ubnanorexa (HObB) http://www.elibrary.ru/
[ToaHOTEKCTOBBIE apXUBBI BEAYIIUX 3alIaHBIX HAYYHBIX )KypHAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX KypHaoB HOMKOH http://archive.neicon.ru

HanmonanwsHas anexTpoHHast Onbiamoreka (I0CTyn K DIEeKTPOHHOW OubImoTexe
muccepraiuii Poccuiickoit rocynapcrsennoit oubnuorexu (PI'b) https://rusneb.ru/
[Tpesunentckas oubnmoreka uMm. b.H. Enprinna https://www.prlib.ru/

baza nannbeix CSD KemOpupxckoro rieHTpa kpucramiorpadpuyeckux naausix (CCDC)
https://www.ccdec.cam.ac.uk/structures/

Springer Journals: https://link.springer.com/

Springer Journals Archive: https://link.springer.com/

. Nature Journals: https://www.nature.com/
12.

Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"Jlekropuym TB" http://www.lektorium.tv/

YuuBepcurerckas nadopmarmonnas cucrema POCCHUS http://uisrussia.msu.ru
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I/Im])opmauuouuble CRpAa6ovUHbIE CUCnEeMbl

1. Koncyasranr Iliaroc - cripaBovHast IpaBoBasi CUCTEMa (JIOCTYII MO JIOKAJIbHON CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcul c60600n020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AmMepukaHCKas NaTeHTHas 0asza naHHbIX http://www.uspto.gov/patft/

3. MuHHCTEpCTBO HAyKH U BhIcIero oOpa3oBanus Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;

4. ®epepanpHblii nopTan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudopmanmonnas cuctema "EnnHoe okHO nocTyna K oOpa3oBareibHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnexius nudpoBbix o0pa3zoBaTeNbHbIX pecypcoB http://school-collection.edu.ru/;

7. Ilpoext I'ocynapcTBeHHOT0 MHCTUTYTA pycckoro sizbika umeHu A.C. Ilymkuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CrnpaBouyHo-uH(popMarmoHHbIN opTan "Pycckuii si3p1k" http://gramota.ru/;

9. Ciyx0a TeMaTH4eCKUX TOJIKOBBIX ciioBapeil http://www.glossary.ru/;

10. CnoBapu u 3HUMKIONEeAUH http://dic.academic.ru/;

11. Ob6pazoBarenbubiii mopTan "Yuebda" http://www.ucheba.com/;

12. 3akononpoekT "O06 obpa3oBanuu B Poccuiickoit @eneparun’. Bonpocs! u oteeTs http://xn--
273--84d1f.xn--plai/voprosy i_otvety.

Coocmeennbvie 31eKkmponnvie 00pazoseamevnovle u unpopmayuonnsie pecypcot Kyol'y

1. DnextponHsIii katanor Hayunoit 6udmauorexu Ky6I'Y http:/megapro.kubsu.ru/MegaPro/Web

2. DnexTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAyJIbHOTO JUHAMUYECKOTro 00yueHus http://moodle.kubsu.ru

4. ba3a yueOHBIX IJIAaHOB, Y4eOHO-METOAMUECKUX KOMIUIEKCOB, MyOIMKalui U KOH(pepeHIIHHA
http://infoneeds.kubsu.ru/

5. bubanoreka MHGOPMAITMOHHBIX pecypcoB Kadeapbl HHPOPMAIIMOHHBIX 00pa30BaTeIbHbIX
texHojorui http://mschool.kubsu.ru;

6. DnekTpoHHBIN apxuB JokyMeHToB KyOI'Y http://docspace.kubsu.ru/

7. DNeKTpOoHHBIE 00pa30BaTeNbHBIC PeCYPChl Kaenpbl HHPOPMAITMOHHBIX CHUCTEM M TEXHOJIOTUH
B oOpazoBanuu Ky6I'Y u HayuHo-meronuueckoro xypHana "[IIKOJIBHBIE 'OIbI"
http://icdau.kubsu.ru/

6. MeToauyeckue ykazaHus st 00y4aOUIUXCcsl M0 OCBOEHHIO JUCIIHIJIMHBI

N3yuenue xypca «MaremaTuyeckue MOJEIA HEUPOHHBIX CETEW» OCYIIECTBISAETCS B
TECHOM B3aMMOJICICTBHM C JPYTUMH MAaTEMATHYECKUMH U MPOTrPAMMUCTCKUMU TUCIUTIIIMHAMM.
®dopma ¥ criocoObl U3yUeHUsT MaTeprana ONPeIeISIFOTCS C YI4eTOM CHEU(PUKHA U3ydaeMOi TEMBI.
OmHako BO BCeX Ciy4yasx HEOOXOIUMO OOECIeUNTh COYETAHHE H3YYCHHS TEOPETUUYECKOTO
MaTepuana, HAayyYHOTO TOJKOBaHHWS TOTO WJIM WHOTO TMOHSTHS, J1aBaeMOro B y4eOHUKaxX U
JEKIHAX, C CaMOCTOSITEIbHOW pabOTON CTYACHTOB, BBIMOJHEHHUEM MPAKTUYECKUX 3aJaHHH,
IIOATOTOBKOM COOOIIEHNH U JOKIIAI0B.

Jlek1IIlHOHHOE 3aHSATHE TIPEACTABISIET COOOW CHCTEMaTHYECKOE, TOCIeA0BaTeIbHOE,
MOHOJIOTHYECKOE M3JI0KEHHUE MPEIo1aBaTeIeM-IEKTOpOM YUeOHOro MaTepuana, Kak MpaBHIIO,
TEOPETHYECKOTO XapakTepa. Takoe 3aHsATHE TMPEACTaBISET COOOM DIIEMEHT TEXHOJOTHUU
MPEICTaBICHUS y4eOHOr0 Marepuaia IyTeM JIOTUYECKH CTPOWHOT0, CHCTEMaTUYECKU
MOCJIEIOBATEILHOTO U SICHOTO U3JIOKEHHS C UCTIOJIb30BaHUEM 00pa30BaTEIbHBIX TEXHOJIOTHIA.


http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

lens nexumm — oOpraHu3anus LEJNCHANIPaBICHHON I103HABATEIBHOW JCSATEIBHOCTH
0o0yyaromuxcss MO OBJAJCHHIO MPOrpaMMHBIM MaTepHajoM Y4eOHOW IUCHMIUIMHBL. YTeHue
Kypca JIEKIMH I03BOJSET JaTh CBS3aHHOE, IIOCIECJOBATEIbHOE W3JI0KCHHE MaTepuajla B
COOTBETCTBUHM C HOBEHIIMMH JAHHBIMU HAyKH, COOOIIUTH CIyIIATENsIM OCHOBHOE COZIEp)KaHUE
IIpeIMeTa B LIEIOCTHOM, CHCTEMaTU3UPOBAHHOM BUJIE.

3amaun JEKIUM 3aKII0YaloTcsl B oOecredeHuu (HOpMUPOBAHMS CHCTEMbl 3HAHHUN 10
yu4eOHOIl JUCLMIUIMHE, B YMEHUM apryMEHTHpPOBAHO H3JlaraTh HayuyHbId Marepuan, B
¢dopmupoBaHnu NMPO(ECCHOHATBHOTO KPYro3opa M OOILIed KyJIbTyphl, B OTPRXEHUH €lIe He
HOJYYMBILUX OCBEIIEHUS B Y4eOHOW JUTepaType HOBBIX JOCTH)KEHHH HAyKd, B ONTHMU3ALUU
apyrux (GopM opraHuzanuu yueOHoro mporecca.

JUis TMOATOTOBKM K JIEKUUSM HEOOXOAMMO H3Y4YHUTh OCHOBHYIO M JOHNOJHHUTEIbHYIO
JUTEpaTypy IO 3asBIEHHONM TeMe M oOpaTUTb BHHMaHUE HAa TE BOIPOCHI, KOTOpBIE
IIPEJUIaraloTcss K PacCMOTPEHMI0 B KOHLE KaxIOoW Tembl. [Ipy HM3ydeHMM OCHOBHOM U
JIOTIOJTHUTEIIbHOW JIUTEPATyphl, CTYJAEHT MOXKET B JOCTAaTOYHOM OOBEME YCBOUTH M YCIIEUIHO
pealn30BaTh KOHKPETHBIE 3HAHMS, YMEHHs, HAaBbIKM W KOMIIETCHLMU IIpU BBINOJHEHUU
CIEAYIOLIUX YCIOBUM:

1) cucremaTnueckast pabora Ha y4eOHBIX 3aHATHUSX I0J] PyKOBOACTBOM MpenogaBaress 1
camocCTosITeNIbHas padoTa 10 3aKPEIUICHUIO MTOJIyYEHHBIX 3HAHUN U HABBIKOB;

2) 106pOCOBECTHOE BBIMOJIHEHUE 3a/laHUH IIperojaBaTess Ha NPaKTUYECKUX 3aHITUSAX;

3) BBISICHEHME U YTOUHEHHUE OTAENbHBIX IPEINOCHUIOK, YMO3aKJIIOUEHUH M BHIBOJIOB,
coJepKaluxcsi B y4eOHOM Kypce; B3aUMOCBS3E€H OTIENBHBIX €ro Pa3liesioB, UCHOJIb3yEeMbIX
METO/IOB, XapaKTepa UX UCIOJIb30BaHUS B IPAKTUUECKOH €ATEIbHOCTU MEHEIKEPA;

4) comocTaBiIeHHE TOYEK 3PEHHs Pa3IMYHBIX aBTOPOB IO 3aTparvBaeMbIM B y4eOHOM
Kypce mnpo0OiieMaM; BBISIBICHHE HETOYHOCTEH M HEKOPPEKTHOIO W3JIOKEHMsI MaTepuaia B
NIEPUOANYECKOH U CIIEHUAIbHOM JINTEPATypE;

5) pa3zpaboTka mpeayIoKeHUH PEToIaBaTelo B YaCTU TOPAOOTKHU U COBEPIIICHCTBOBAHUS
yueOHOro Kypca;

6) MOAroTOBKa HAYYHBIX CTaTed s OMyOJMKOBaHMS B MEPHOJMYECKOM IedarTH,
BBICTYIIJICHME HA HAyYHO-NPAKTHUECKUX KOH(EpEeHIMsIX, ydyacTue B paboTe CTYyAEHUYECKHX
HAy4YHBIX OOIIECTB, KPYTIJIbIX CTOJIAX U JUCIYTaxX 10 aHTUKOPPYIIIMOHHBIM MpoOIeMaM.

JlaGopaTopHble 3aHATHA — SBIISAIOTCSA (HOpMOI yueOHOM ayTUTOPHOM paboThI, B paMKax
KOTOpPOH (OpMUPYIOTCS, 3aKPEIUISIOTCS W IMPEACTABISAIOTCA CTYJEHTAaMU 3HAHUSA, YMEHHUS U
HaBBIKHM, MHTETPUPYIOIINE PEe3yJbTaThl OCBOCHUS KOMIIETEHLMH Kak B JIEKIIMOHHOM (opmare,
TaKk B pa3Iu4HbIX (popmax camocTosITeNbHOM paboThl. K KakaoMy 3aHATHIO MpernojaBaTesieM
bopMyIMpyIOTCS MpaKTUYECKHE 3a/JaHusi, TPeOOBaHMS M METOJMYECKHE PEKOMEHAALUU K HX
BBITNIOJTHEHHIO, KOTOPBIE NMPEACTABIAIOTCS B (DOH/IE€ OLIEHOYHBIX CPEACTB YU€OHOM TUCIUIUINHEI.

B xome caMOmoAroTOBKM K MPAaKTUYECKMM 3aHATHUAM CTYIEHT OCYILECTBISET cOOp U
00paboTKy MaTepuajioB IO TEMaTUKE €ro MCCIeI0BaHUS, MCIONb3Yysl MPU 3TOM OTKpBIThIE
UCTOYHUKHA HH(popMaruu (MyONUKalMM B HAyYHBIX W3JaHMUAX, AaHAJTUTHUYECKHE MaTepHalbl,
pecypcbl cetu MHTepHET M T.I.), a TaKKe MNPAKTUYECKUN ONBIT M JOCTYIHBIE MaTepuaibl
00BEKTa UCCIIECTOBAHMS.

KoHTponb 3a BBINOJHEHHEM CaMOCTOSITENBHOM paboThl MPOBOAUTCA MPU U3YUYEHUU
KaX/101 TeMbl JUCIUIUIMHBI Ha TPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHAIX.

CamocrosiTenbHasi paboTa CTYyJEHTOB MO JAUCHUIUIMHE «MaTtematnyeckue MoJenu
HEHUPOHHBIX CETE» NPOBOAUTCSA C ILEJIBI0 3aKPEIUIEHMs M CUCTEMAaTH3alMM TEOPETHYECKHX
3HaHUH, (OPMUPOBAHMSA TMPAKTUYECKUX HABBIKOB IO HMX MPUMEHEHHUIO TMpU pPElIeHUU
HPKOHOMHMUYECKUX 337ady B BbIOpaHHOW mnpeaMeTHoi obnactu. CamocTosTensHas paborta
BKJIIOYAET: U3Y4YEHHE OCHOBHOM W JOTOJHUTEIBHOW JIUTEpATyphl, MPOpabOTKa U MOBTOPEHHUE
JEKIIMOHHOTO MaTepuana, Marepuaia ydeOHOM W HaydHOM JMTepaTyphl, MOATOTOBKY K
IIPAKTUYECKUM 3aHATHAM, IMOArOTOBKAa K PAa3sHOYPOBHEBBIM 3alad M 3aJaHUsIM, a TaKke K
KOHTPOJIMPYEMOM caMOCTOATENbHOM padoTe



CamocrosiTenbHasi paboTa CTYAEHTOB IO JAaHHOMY y4eOHOMY Kypcy Mpearnosaraer
MOATAMHYIO MOJATOTOBKY O KaXKJIOMY pa3Jie]ly B paMKaX COOTBETCTBYIOIIUX 3aJaHUM:

[lepBpiii 3Tam caMOCTOATENbHOW pPAaOOTHI CTYICHTOB BKIIIOYAeT B ceOs TIIATEIbHOE
U3Y4YEHHE TEOpPETHMYECKOI0 MaTepuaja Ha OCHOBE JIEKLIMOHHBIX MaTepUalloB IIpernojaBaTels,
PEKOMEHIyEMBIX PpAa3[EIOB OCHOBHOM M  JONOJHUTEIBHOW JMTEPATYPbl, MaTEpPHAJIOB
MEePUOIUYECKHUX Hay4YHBIX W3IaHUM, HEOOXOTUMBIX JUTSt OBJIAJICHUS
MNOHATUMHO KaTeropuajbHbIM anmapaToM U (GOpMHpPOBaHUS MPEACTABICHUN O KOMILIEKCE
TEOPETUYECKOI0 U aHAJUTHUYECKOIO0 HHCTPYMEHTapus, HCIOJIb3YEMOr0 B paMKaxX JaHHOU
OTpaciy 3HAHUS.

Ha BTOpOoM 3Tame Ha ocHOBE C(HOPMUPOBAHHBIX 3HAHUHN M MPEACTABICHUI MO JaHHOMY
pa3zenny  CTYIEHTBhl  BBIIOJNHAIOT  pacdyeTHO-Tpaduyeckue 3aJaHusi, HalleIeHHble Ha
dbopMUpOBaHHE YMEHHI M HAaBBIKOB B paMKax 3asBICHHBIX KOMIeTeHIM. Ha manHOM 3Tame
CTYJIEHTBl OCYILECTBIIIIOT CaMOCTOSITENIbHBIA IOUCK AMIMPUYECKUX MaTEPUAIIOB B pPaMKax
KOHKPETHOTO 3aJaHusi, OOOOIIAIOT U AaHAIM3UPYIOT COOpaHHBIM MaTepual IO CXeMe,
PEKOMEH/IOBAaHHOW  MpenojaBaTeneM, (OPMYIUPYIOT BBIBOJBI, TOTOBAT MPAaKTHUYECKUE
PEKOMEHIANNH, MaTEPUAIIBI TS ITyOIMYHOTO X MPEACTABICHUS U 00CYKICHHUS.

Ha cerogusiuHuii 1eHb TECTUPOBAHUE — OJIUH U3 CaAMbIX JACHCTBEHHBIX U MOIYJSPHBIX
CIIOCOOOB TPOBEPUTH 3HAHMS B H3ydyaeMoil oOnactu. TecTbl MO3BOJSIIOT OYEHb OBICTPO
MIPOBEPUTH HAMYKE 3HAHUM Yy CTYJEHTOB IO BhIOpaHHOW Teme. Kpome Toro, TeCTbl HE TOJIBKO
MPOBEPSIIOT 3HAHUSA, HO M TPEHUPYIOT BHUMATEIBHOCTb, YCHJIYMBOCTh M yMEHHUE OBICTPO
OpUEHTUpPOBaThCA U cooOpaxarb. [Ipm MOArOTOBKE K PEIICHUIO TECTOB HEOOXOAUMO
popabdoTaTh OCHOBHBIC KATETrOpUs M MOHATHUS IUCHUUILIMHBI, 00paTUTh BHUMAHHE Ha KIIFOUEBHIC
BOITPOCHI TEMBI.

BaxxknelmmM  371€MEHTOM  CaMOCTOSATENIbHOW paboThl  SIBISETCA  IMOJATOTOBKA |
BBIMIOJTHEHHE THUIIOBBIX CAMOCTOSITENBHBIX pPAa0OT. DTOT BUA CaMOCTOSATEIbHOW pPabOTHI
MO3BOJISIET YIIIYOUTh TEOPETUUYECKUE 3HAHUS M PACIIMPUTH MPAKTHUUECKUH OMBIT CTYJEHTA, €ro
CIIOCOOHOCTh TEHEPUPOBATh COOCTBEHHBIC WICH, YMEHHE BBICIYIIATh allbTEPHATUBHYIO TOUKY
3peHusi, apryMEHTHPOBAHO OTCTAWBaTh CBOIO MO3UIMIO. BhINOTHEHNE TUITOBBIX 3a]a4 U 3a/1aHui
MMEET LENbI0 BBIIBUTH CTENEHb YCBOEHHUS CUCTEMbl 3HAHWM, BKIIOYAIOLIEH TEOPETUYECKYIO U
MPAKTHYECKYIO COCTABIAIONINE YUEOHOMN NUCHUIUIMHBI.

[Ton xoHTpoIMpYyeMoOli camocTosiTe/bHOI padoToii (KCP) moHnMarT COBOKYMHOCTH
3a/laHui, KOTOpbIE CTYIEHT JOJDKEH BBINOJIHUTh, MPOpadboTaTh, WM3YUYUTh IO 3aJaHUI0 TOJ
PYKOBOJACTBOM U KOHTposeM npenogasatens. T.e. KCP — 3to Takoil BUJ 1eATenbHOCTH, HAPSATY
C JIKIUSAMH, JTaOOpPATOPHBIMU M TMPAKTHYECKUMHU 3aHITHSIMHU, B XOAE€ KOTOPBIX CTYJEHT,
PYKOBOJCTBYSICh CINELMATIbHBIMA METOJIMYECKMMH YKa3aHUSIMU NPErnojaBarens, a Takke
METOJMYECKUMHU  YKa3aHUSIMU TI0  BBIMIOJHEHWUIO THUIIOBBIX 33JlaHUi, TPUOOpEeTaeT u
COBEPILECHCTBYET 3HAHUS, YMEHUS U HABBIKH, HAKATUIMBAET MPAKTUYECKUIN OTIBIT.

Texymmii  KOHTPOJH  CaMOCTOSITEIBHOM  pabOThl  CTYJACHTOB  OCYIIECTBIISCTCS
€XKEHEJEIbHO B COOTBETCTBME C mporpamMmoi 3aHsatuil OnucaHue 3aJaHud s
CaMOCTOSITEIbHOW paboThl CTYACHTOB W TPeOOBaHMM TO WX BBIMOJHEHUIO BBIIAIOTCS
mpernojaBaTesieM B COOTBETCTBHM C pa3pabOoTaHHBIM (DOHAOM OIEHOYHBIX CPEICTB IO
JucuuIinHe «MarteMaTH4ecKrue MOICIH HEHPOHHBIX CETE».

B ocBoeHun AuCHMIUIMHBI MHBATUAAMU U JUIAMU C OIPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyajbHas ydyeOHas paboTa (KOHCYJIbTal[UH) —
JOTIOTHUTETIFHOE Pa3bsICHEHHE y4eOHOro MaTepuana.

NHnuBuayanbHble KOHCYJbTAlMM 10 TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIUM MHIMBUIYaTU3allMd O0yUeHHUS U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM W O0y4arolMMCs HWHBJIWIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>XHOCTSIMH 37J0POBBSI.

B ocBoeHun aucHMIUIMHBI MHBAIUAAMU U JULAMU C OIPAHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBbsl OOJBINIOE 3HAYCHHE WMEET WHIWBHIyallbHas ydeOHas paboTa (KOHCYJbTalliu) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE yueOHOro MaTepuara.



WnnuBuayanbHble KOHCYJIBTAlMM IO TPEAMETY SBISIOTCA BaXXHBIM  (DakTOpoOM,
CIOCOOCTBYIOIIUM HHIMBUIYaTU3alMd O0yUEHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJy MpernojaBaTeieM W OO0y4arolMMCs HWHBIWIOM WJIM JIUIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

7. MaTtepuaibHO-TEXHUYECKOe o0ecreyeHne 1o JUCHUIInHE (MOAYJII0)

7.1 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 o0ecreYeHus!

[Ipn wu3ydyenuun paucuUIUIMHBL «MartemMatnyeckue MOJAETN HEHPOHHBIX  CeTei»
UCTIOJNIB3YETCS CIEAYIOIIee MPOrpaMMHOE O0ECTICUCHHE:

1. Onepannonnas cucrema MS Windows (pasnenst 2, 3, 5 TUCHUIUIMHBI).

2. NnrerpupoBannoe opucHoe npmioxerane MS Office (paznenst 2, 3, 5 TUCIUTUTHHEI).

3. Ilporpammuoe obecriedyeHue Al OpraHU3alMU YIPABISEMOr0 KOJJIEKTUBHOTO U
6e3omacHoro aoctyna B MaTepHer (paznens! 2, 3, 5 TUCLUILINHEI).

4. Statistica Neural Network (pa3zmen 2 TUCIHIUIAHBEI).

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

7.2 CoBpemenHble npodeccHOHANbHbIE 0a3bl JaHHBIX W HH(pOPMALMOHHBbIE
CIPABOYHbIE CHCTEMBI
OOyyarommmMces T0JKeH OBITh 00ecledeH JOCTYIl K COBPEMEHHBIM MPOQeCcCHOHAIBHBIM
0a3am JaHHBIX, TPO(ECCHOHATBLHBIM CIIPABOYHBIM U TIOUCKOBBIM CHCTEMaM:
- baza nannsix pedeparoB u HuTHpOBaHHs Scopus http://www.scopus.com/;
- Ilonnas maTematnueckas 60a3a maHHbix zbMATH https://zbmath.org/;
- VuuBepcuterckas  uHpopmanumonHas cucrema POCCHUA  (YUC  Poccus)
http://uisrussia.msu.ru/;
- baza mannpix Hayunoit snexrponnsiit 6nommoreku eLIBRARY.RU https://elibrary.ru/
- ba3pl gaHHBIX W aHATUTHYECKHE MyOIMKalUU «YHHUBEPCUTETCKass MHGOpMAaIIMOHHAS
cucrema POCCHUS» https://uisrussia.msu.ru/

7.3 AnnapaTHO-TeXHHYeCKoe o0ecredeHue 1o AUCHHUILINHE

Ne Bux paGor MarepuaibHO-TeXHUYIECKOe obecrieueHe JUCIUIUTUHBI (MOIyIs) U
n/n P OCHAIIICHHOCTb
1. | JIeKIIMOHHBIE 3aHATHS JlexnunonHass  ayAMTOpHs, OCHALIEHHAs  IPE3EHTAalMOHHOM  TEXHUKOU

(mpoextop, dKpaH, HOYTOyK) H  COOTBETCTBYIOUINM  IPOrPaMMHBIM
obecneuenneM (I10) Power Point. Ayn 129, A 305, 307.

2. | JJaGopaTopHbIe 3aHATUS Ayautopusi  OCHAIllEHHAas OCHAIICHHBI KOMITBIOTEPHOM TEXHUKOH ¢
BO3MOKHOCTBIO MOAKIIOUEHUs K ceTd «MHTepHeT», mporpaMMoi 3KpaHHOrO
YBEIMYECHUSI U O0ECHEUYECHHBIH JOCTYIIOM B 3JIEKTPOHHYIO MH(OpMalMOHHO-
oOpazoBarenbHyI0 cpeay yHuBepcurera. Ayn. 101-102,105,106.

3. | IIpomexyTouHas Aymuropus (Ayn. 117, 147).
aTTecTalys

4. | CamocrosrenbHas pabora | Kabuner i1 caMocTOATENbHOM pabOThl, OCHAIIEHHBIH KOMIIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOYEHUS K ceTH «HTepHeT», mporpaMMon
9KpPaHHOTO YBEIMYEHUS M OOECICUCHHBIH JOCTYIIOM B 3JEKTPOHHYIO
nH(GOPMAIMOHHO-00pa30BaTEeNbHYIO cpealy yHuBepcuTeTa. Aya. 102A.



http://www.scopus.com/
https://zbmath.org/
http://uisrussia.msu.ru/
https://elibrary.ru/

puioxenne
Memoouueckue yKazanus K 6bIN0JIHEHUIO 1AOOPAMOPHBIX padom
TeMbl rpynnoBbIX /WM HHAUBUAYAJIbHBIX IPOEKTOB
NuauBuayanbHbie (TPyNIoBbie) TBOPUYECKHe 3aJaHUsA (IIPOEKTHI)

1. Ilporuo3upoBanue Kypca UHGISAIUN CPEICTBAMU HEHPOHHBIX U HEYETKO HEWPOHHBIX
cersx B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsl
Matlab.

2. IIporHo3upoBanue Kypca Jojiapa CpeICTBAMU HEHPOHHBIX W HEUETKO HEUPOHHBIX
cersx B makere ST: Neural Networks u B maketax Neural Network Toolbox m ANFIS cucremsl
Matlab.

3. IIporno3upoBaHue Kypca eBpO CpeiCTBAMU HEUPOHHBIX U HEUETKO- HEHPOHHBIX CETIX
B makere ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr Matlab.

4. [Iporno3upoBaHue Kypca 10aHb CpeICTBAMU HEHPOHHBIX U HEYETKO- HEUPOHHBIX CETIX
B makere ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr Matlab.

5. IlporHo3upoBaHue CTOMMOCTU Kypca aKLHi «JTYKOWJI» CpPEACTBAMU HEMPOHHBIX U
HeueTKo- HelponHbix cersix B makere ST: Neural Networks m B makerax Neural Network
Toolbox u ANFIS cucremsr Matlab.

6. [Iporuo3upoBanue CTOMMOCTH Kypca akiuii «PocHedTh» cpeacTBaMu HEHPOHHBIX U
HeueTKo- HellpoHHbIx ceTax B makere ST: Neural Networks m B makerax Neural Network
Toolbox u ANFIS cucremsr Matlab.

[IpoBenuTe aHanu3 1o OAHOMN W3 BbIOpaHHBIX BaMu TeMmatuk (He meHee 10 cnaiinos u 20
JHUCTOB TeKcTa). BO3MOKHO MCHOIBb30BaHUE 3BYKOBOTI'O CONPOBOKACHUS, aHUMAIMK (ayJHO-, U
BHJIeOMaTEpHAIIA).

Ha nepBoii crpanuue cnaiina o6s3arensHo ykaxkute ©.M.0O. aBropa, kype. OnieHuBaercs
paboTa 1o ClIeayoInUM KPUTEPUSIM:

— MOJIHOTA IPEICTABICHHOI0 MaTepHaa;

— opopMIIeHHE;

— MPEICTABIICHUE U 3aILNTA.

Kpurtepun onenkmn:

- OLIEHKAa «OTJIMYHO», CTaBUTCA, €CIH NPOEKT, MOATOTOBJICHHBIA MAarucTpaHTOM
00J1aJ]at0T MOJIHOTOM MPEICTaBICHHOIO MaTepHuaia, UMEIT KOPPEKTHOEe OQOpMIICHHE,
a TaxKe OBbLIN MPEACTABIIECHBI U 3aLUIIEHBI UM JIMYHO.

- OLIEHKA «XOpOILIO» BBICTABISETCA CTYAEHTY, €ClIM Kakoe JHOO M3 MpeACTaBIEHHBIX
BbIIII€ TPEOOBaHH BBIITOJIHEHO HE MOJIHOCTHIO.

- OLEHKA «YJOBJIETBOPUTEIIbHO» BBICTABISAETCS CTYICHTY, €CIH JBa KaKUX-THOO H3
MIPE/ICTAaBICHHBIX BbIIIE (OLIEHKA «OTINYHOY») TPEOOBAHHM BBIITOJIHEHBI HE TIOJTHOCTHIO.

- OLICHKA «HEYAOBJIETBOPUTENIBHO)», €CIU IIPOEKT, MOArOTOBIECHHBI MaruCTPaHTOM HE
o0Js1afjaeT NOJHOTON NPEACTAaBIEHHOIO0 MaTepualla, He KOpPEKTHO O(hOPMIIEHBI, a TAKKe
He OBLIHN MpeICTaBIeCHbI U 3alUIIEeHbl UM JIMYHO.



KommnuiekT 3axanuii 11 J1a00paTOpHO padoThI
Tema 1 IIpe/moct npoueccupoBanue. MHoroc/0iinbii nepcentpon (MLP)

BapuanTt 1

3ananme 1) Cospmath HeipoHHyro ceTh ans pemenus 3aaadn XOR B makere ST: Neural
Networks.

3aganue 2) Co31aTh HEHPOHHYIO CeTh A ammpokcumamuy Gynkimuu x° B nakere ST: Neural
Networks.

3ananue 3) Co3garte HEHPOHHYIO CETh AJISI ANMPOKCHUMAIUN (PYHKLIUHU X
Networks.

3ananue 4) Co3xare HEWPOHHYIO CETh JAJIS PEIICHUs 33Ja4yM Kiaccudukanuu 1BetoB Mpuca B
nakete ST: Neural Networks.

3 B makere ST: Neural

Bapuanr 2

3aganue 1) Co3naTh HeHpOHHYIO ceTh s ammpokcuManuu ¢yHkiuu x* B makere ST: Neural
Networks.

3ananue 2) Co3naTh HEHPOHHYIO CETh M PEIIEHUs 3a7aun perpeccuu 1BeroB Mpuca B nakere
ST: Neural Networks.

3amanue 3) Co3naTh HEMPOHHYIO CETh I anmnpokcuManuu ¢yHkuu 1/x B makere ST: Neural
Networks.

3ananue 4) Co31aTh HEHPOHHYIO CETh JUIS ANMPOKCHMAIMH QYHKIUH X +x—+/x B makere ST:
Neural Networks.

Tema 2 PaamanbHasa O0a3ucHasa ¢QyHKuusa. BeposiTHOocTHasi HelipOHHasi ceThb.
O0001meHHO-perpecCMOHHAsi HepPOHHAA ceTh. JInHeliHas ceTh.

Bapmnanr 1

3aganue 1) Co3narh HEWPOHHYIO CETh pagUabHON Oa3MCHON (QYHKUMU NI PEIeHUs 3aJayu
perpeccun 1BeroB Mpuca B makere ST: Neural Networks

3aganue 2) Co3/1aTh BEpOSTHOCTHYIO HEHPOHHYIO CETh JJIsl PEIICHHUs 3a/1ayl KJIacCHU(pUKaLUU
usetoB Mpuca B makete ST: Neural Networks.

3ananue 3) Co3nath 000OIIEHHO-PETPECCHOHHYI0 HEHPOHHYIO CETh JUIS PEIIeHUs 3aJauu
perpeccun 11BeToB Mpuca B makere ST: Neural Networks.

3aganue 4) Co3naTh JMHEHHYIO HEHPOHHYIO CETh JJIS PEUIeHMs 3a/ladydl PErpeccHH LBETOB
Wpuca B nakere ST: Neural Networks.

Bapuanr 2

3aganue 1) Co3naTe HEWPOHHYIO CETh paJualbHONW Oa3UCHOM (YHKIMH AJI anmpOKCUMAaIllUU
¢yukmun x> B makere ST: Neural Networks. CpaBHUTH pe3ylbTaT C MHOTOCIOMHBIM
IIEPCENTPOHOM.

3ananme 2) Co3ngath HEHPOHHYIO CETh paJMaibHON 0a3sMCHON (QYHKIMM A7 annmpOKCHUMALUU
¢ynkuun x° B makere ST: Neural Networks. CpaBHUTH pe3ylbTaT C MHOTOCIOWHBIM
[IEPCENTPOHOM.

3ananme 3) Yceuwmrenu Gain u Matrix Gain

3ananue 4) Co3nare HEHPOHHYIO CETh paJHaIbHON 0a3sUCHON (QYHKIMM A7 anIpOKCHUMALUU
¢yuxmun B makere ST: Neural Networks. CpaBHUTH pe3yiabTaT ¢ MHOTOCIOWHBIM
[IEPCENTPOHOM.



Tema 3 Cerb Koxonena

BapuanTt 1

3ananue 1) Co3gath HelipoHHyIO ceTh KOXOHEHa Juisl pelieHus 3a/lauu KiacTepu3aluy I[BETOB
Hpuca B makere ST: Neural Networks. [ToctpouTs TOmoornueckyto Kapry.

3aganue 2) Coznath HeWpoHHYIO ceTb KoxoHeHa [uisi pellleHus 3ajaud  KilacTepu3aluu
cTpoutenbHBIX peanpusatuii Kpacnomapckoro kpas B makere ST: Neural Networks. IToctpouts
TOMOJIOTUYECKYIO KapTy.

3ananue 3) Co3marb HeHpoHHYIO ceTh KoxoHeHa [yisi pellieHus 3a7adyd KilacTepu3alluu
CEJIbCKOXO03sUCTBEHHBIX mpeanpusatuii KpacHogapckoro kpas B makere ST: Neural Networks.
[TocTpoUTh TOMOJIOTUYECKYIO KApTy.

3ananue 4) Co3nats HEHPOHHYIO ceTh KoXOHEHa A1 perieHus 3a/1auu KjaacTepu3alud TOproBo-
3aKynouHbIX npeanpusatuii Kpacnogapckoro kpas B makere ST: Neural Networks. IToctpouts
TOTIOJIOTHYECKYIO KapTy.

Bapuant 2

3ananue 1) Co3nare HelpoHHYIO ceTh KoxoHeHa uisi pelieHus 3a7adyd KiacTepu3alluu
pernonoB Kpacnomapckoro kpas B makere ST: Neural Networks. [TocTpouTs TONOJIOTHUECKYTO
KapTy.

3aganue 2) Coznath HelpoHHYIO ceTb KoxoHeHa [uisi pelleHus 3ajaud KilacTepu3aluu
¢unancoBoro cocrosiHust peruoHoB P® B makere ST: Neural Networks. Iloctpouts
TOMOJIOTMYECKYIO KapTy.

3ananme 3) Co3narb HeHpoHHYIO ceTh KoxoHeHa yisi pelieHus 3a7adyd KiacTepu3alluu
couuanbHOro cocrosHusi permoHoB P® B makere ST: Neural Networks. Iloctpouts
TOIOJIOTHYECKYIO KapTy.

3aganue 4) Coznate HelipoHHyIO ceTb KoxoHeHa uisi pellieHus 3ajaud KilacTepu3aluu
KOHOMHUecKoro pa3Butusi peruoHoB PP B makere ST: Neural Networks. IToctpouts
TOMOJIOTHYECKYIO KapTy.

Kpurtepun ounenku:

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

- OIIEHKA «XOPOIIIO» BBICTABIISIETCS CTYJICHTY, €CJIU BBITIOJIHEHO §8-9 3amanuii u3 12;

- OLIEHKA «YJOBJIETBOPUTEIBHO» BBICTABJISETCS CTYACHTY, €CJIM BBIOJIHEHO 6-7 3agaHuil u3 12;

- OLIGHKA «HEYJOBJICTBOPUTEILHO» BBICTABIISIETCS CTYACHTY, €CJIM BBITIOJHEHO 5 W MEHBIIE
3aJaHui u3 12;



KoMniekT 3anaHuid 1151 BBINOJHEHU S
pacdyeTHO-rpapuyeckoi padoTnl

3agaya 1. Pemmth 3amauy knaccudukanuu nseroB Hpuca B makere ST: Neural
Networks. C mNOMOIIBIO HHTEUIEKTyaJbHOTO IIOMOIIHHMKA JaHHBIX M CaMOCTOSATENbHO,
UCTIONB3Ysl pa3inyHble TUIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3yibTar. PaboTy mpencraBuTh B
TpeX BHUAaX: nedaTHoM (pedepar), MYyJIbTHMEAMHHOM (MpEe3eHTAIMs) W MPOTPaMMHOM
(cozmannbie HeliponHbie cetu B makere ST: Neural Networks). [Tocienqnue aBa 3anmucarh Ha
JJIEKTPOHHBIN HOCHUTEb.

3agaya 2. PemmuTh 3amaduy  KIaCCH(HUKAIMHM  CTPOHUTENBHBIX  MPEANPHATHN
Kpacnogapckoro kpas B makere ST: Neural Networks. C moMmoIpl0 HHTEUICKTYaJIbHOTO
IIOMOIIHUKA JAaHHBIX U CaMOCTOSITENIBHO, MCIIONb3Ysl Pa3IM4HbIE THUIBI HEMPOHHBIX CETEH.
CpaBuuth pesynbTar. PaboTy mnpenctaBuTh B TpeX BHJAx: ImedaTHoM (pedepar),
MyJIbTUMEAUMHOM (TIpe3eHTalusl) U IpOrpaMMHOM (CO3JaHHbIE HEHpOHHBIE ceTH B makere ST:
Neural Networks). [Tocneqaue aBa 3anucarh Ha 3JEKTPOHHBIA HOCUTENb.

3agaua 3. PemnTh 3amady kiaccu(UKalMM CEIbCKOXO3SIMCTBEHHBIX NPEANPUATUH B
nakere ST: Neural Networks. C HOMOLIBIO HMHTEIEKTYaJbHOIO IOMOIIHUKA JaHHBIX U
CaMOCTOSITENILHO, UCIIOJIB3YSI pa3IMYHbIC THITHI HEMPOHHBIX ceTeld. CpaBHUTH pe3yibTar. PaboTy
MPEACTaBUT, B TpeX BHJax: IedaTHOM (pedepar), MyIbTUMEAMHHOM (Mpe3eHTaus) |
nporpaMMHOM (co3manHble HeliporHble cetu B makere ST: Neural Networks). Ilocnennue nsa
3alKACcaTh Ha 2JIEKTPOHHBIA HOCUTEIIb.

3agaua 4. Pemmth 3amauy Kkiaccu(uUKalMU TOPrOBO-3aKYIOYHBIX —IPENNPUATHIHA
Kpacnonapckoro kpas B makere ST: Neural Networks. C mnomouipr0 HHTEIEKTYaIbHOIO
MOMOIIHUKA JAaHHBIX U CaMOCTOSITENIbHO, MCIIONb3Yysl pa3IM4Hble THUIBI HEHMPOHHBIX CETEH.
CpaBuuth pesynbTar. PaboTy mnpenctaBuTh B TpeX BHJAX: ImedaTHoM (pedepar),
MyJIbTUMEANMHOM (TIpe3eHTalnsl) U IpOorpaMMHOM (CO37aHHbIE HEHpoHHBIE ceTH B makere ST:
Neural Networks). [Tocnennue nBa 3anucarhs Ha 3JI€KTPOHHBIA HOCUTENb.

3agaya 5. Pemmth 3amauy kiaccu@uUKaluuu (UHAHCOBOTO COCTOSIHUSI PETHOHOB
Kpacnonapckoro kpas B makere ST: Neural Networks. C momomipio MHTEUIEKTYaIbHOTO
MOMOIIHUKA JAaHHBIX U CaMOCTOSITENIbHO, MCIONb3Yysl pa3IM4Hble THUIBI HEHMPOHHBIX CETEH.
CpaBuuTh pe3ynbTar. PaboTy mpenctaBuTh B TpeX BHJAX: MedaTHOM (pedepar),
MYJbTUMEAUMHOM (TIpe3eHTalusl) U IpOorpaMMHOM (CO3JaHHbIE HEHpoHHBIE ceTH B makere ST:
Neural Networks). [Tocnennue nBa 3anucars Ha 3JI€KTPOHHBIA HOCUTENb.

3agaya 6. Pemmth 3amady KiacCH(UKAIMK COIMAIBHOTO COCTOSIHUSI PETHOHOB
Kpacnonapckoro kpas B makere ST: Neural Networks. C momomipio MHTEUIEKTYaIbHOTO
MOMOIIHUKA JAaHHBIX U CaMOCTOSITENIbHO, MCIONb3Yysl pazM4Hble THUIBI HEHMPOHHBIX CETEH.
CpaBHUTB pe3yibTar.

PaboTy HaaneXuT mpeicTaBUTh B TpeX BHJAX: nmeyatHoM (pedepar), MyIbTUMEAUHHOM
(mpe3eHTanus) U MPOrpaMMHOM (co37aHHble HelipoHHbIe ceTu B nmakere ST: Neural Networks).
[Tocnennue nBa 3anucaTh Ha YIEKTPOHHBIN HOCUTEID.

Kpurepun onenkn:

- OIIEHKAa «OTJIMYHO» BBICTABIIAETCS CTYAEHTY, €CIU 3ajaya, BbIOpaHHAs CTYJEHTOM, pellieHa
MOJTHOCTBIO M COIPOBOXKAAETCS IMOAPOOHBIM OMNHCAHUEM C TpapUUecCKUMH pe3yibTaTaMH,
KOTOPBIC CTYJCHT MOXET 00BSICHUTH IIpu CaAa4e 3agaHusl,

- OLIGHKa «XOpOUIO» €CNIM 3ajJaya, BbIOpaHHAs CTYJIEHTOM, pellleHa IOJIHOCThIO, HO JHO0
COIMPOBOXKAAETCA KpPaTKUM OINHMCAHHEM C TpadUUecKUMH pe3yJbTaTaMH, JIMOO CTYAEHT Mpu
c/1aye 3aJaHus OTBeYaeT He Ha BCE BOIPOCHI MPEMNoiaBaTesi, OTHOCUTEIBHO CBOEH paboTHI;

- OLIEHKA «YAOBJIETBOPUTEIILHO» €CIIM 33aJja4a, BHIOpaHHAs CTYACHTOM, PEIIEHA HE MOJHOCTBIO;

- OLICHKA «HEYIOBJIETBOPUTEILHO» €CIIM 337a4a, BEIOpaHHas CTY/IEHTOM HeE peleHa.



