[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WO: Angpeii [iparoMmpoBuy XnyTKoB

[lomkHOCTb: AnpexTop
Nara nogmcatus: 02.42.2024 23: 48:Og)enepanbﬂoe rocy1apcTBeHHOe 0I0IKEeTHOe 00pa30oBaTe/ibHOe

YHMKaNbHbIA NPOrPaMMHbIi KNHoY: |, YUPCAICHAC BRICIICTO oGpasoBanus .
88017c07¢583007b77576604263028101 RACCHANCKASA AKAJJEMUS HAPOJTHOTI'O XO35MCTBA

1 FOCYI[APCTBEHHOI/'I CJIY/KBbI
TP NPE3UJIEHTE POCCUUCKOU PEAEPALIUN»

CeBepo-3anaanblii HHCTUTYT ynpasJjenusi — puauana PAHXul'C

Kadenpa 6uznec-uHbopMaTHKu
(HaumeHosarue kageopsi)

YTBEPXIEHO
Hupextop C311Y PAHXul'C
A.J1.XnyTKOB

PABOYAS ITPOI'PAMMA JUCIIUITJIMHBI

b1.B.01 Heuerkas norvka u HEMpOHHbBIE CETH
(uHOeKc, HauMeHOBaHUe OUCYUNTUHDL, 8 COOMBEMCMBUU C YYeOHbIM NIAHOM)

Yacte, hopMupyemasi y9acTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH

38.03.05 buznec-ungpopmaruka

(KOO, HauMeHOoB8aHUe HanPasieHus NOO2ONOEKU)

«bu3nec-ananuTHKA»
(npoghunv)

OakasaBp
(keanugpuxayus)

OYHaA
(¢popma o6yuenus)

I'og mabopa — 2024

Cankr-IlerepOypr, 2024r.



ABTOP—COCTABUTEJIb:

Kanmuaar TexHH4ecKuX HayK, JOIEHT, TOIEHT Kadeapsl OusHec-uHPpopMaTuku 3eneHuHa Jlapuca
HMBanoBHa.

JlupexTop o0pa3oBare/ibHOI nporpammsl «bu3Hec-ungopmaruka
K.T.H, JOLICHT bopucosa Enena FOpbeBHa

3aBeaywimuii kKadeapoii Ou3Hec-uHPOPMATHKHI
I.B.H., ipoheccop Haymos Biagumup Hukonaesug

PITJ] mo nucummuae b1.B.01 Heuerkast noruka u HepoHHBIC CETH 0JI00pEHA Ha 3aCelaHUH
kadenpel ouzHec-uaGopmaruku. [Iporokon ot 04.07.2022r. Ne9

B HoBoI1 penakmuu PI1J] onoOpena Ha 3acenannu kadenpsl ousHec-uHPpopmaruku. [IpoTokoi ot
27.06.2024 1. Ne 10



COIEPXAHUE

1. [lepedeHb MmIaHUPYEMBIX PE3YIILTaTOB 00YYCHHUS IO JUCHUIUINHE, COOTHECCHHBIX C
IUTAHUPYEMBIMU PE3YJIbTaTaMU OCBOEHUS 00pa30BATEIEHON MPOTPAMMBI. .......o.venee..... 4

2. O0beM 1 MECTO JTUCHUILIUHBI B CTPYKTYpe 00pa30BaTeabHON IPOrPaMMBL. ........ 4

3. ConepaHHue U CTPYKTYPA JHCIIATITIHB . ... uveneetneeneeneeneneneeneanenneneeneanans 5

4, Marepuabl TEKYIIEro KOHTPOJIs YCIIEBAEMOCTH 00yJaromuxcs ¥ (POH]T OI[CHOUHBIX
CPE/ICTB MPOMEKYTOYHOM aTTECTAIIMH MO JUCIUTUTHHE . . ...ueeeeeneenenenennn. 6

4.1. ®opMbl W METOABl TEKYIIETO KOHTPOJS YCIIEBAEMOCTH OOydYalomMXcs |

TIPOMEKYTOUHOM ATTECTALIMM . .« v v e e eveeeennteeeantaeentaeeennaeeenneeeenneeeennneeeannnens 6
4.2. Matepualibl TEKYIIEero KOHTPOJIS YCIIEBAEMOCTH OOYYAIOIIUXCS ... vvvenennns. .. 7
4.3. OueHOuYHbIE CPEJICTBA JISI TPOMEKYTOUHOM ATTECTALMMU ... v 'vveeenreennaannnns. 8
T Y [ V01 17 0 (510229 (S Y 2107 0) 2 1 1 (P 11
5. Metonuueckue ykazaHus A5l 00yYJaroIINXCs 0 OCBOCHUIO TUCIUIUIMHEL. . ... ... 12
6. VYyeOHas nuTeparypa U pecypcbl HHPOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON CETH
"Untepuer",  y4eOHO-METOAMYECKOE  OOECIEUYEHHE  CaMOCTOSATEIbHONM  PabOThI
OOYYAFOIIIXCS TIO JHCTIATIITITHE ... .uvenvsentensenseenseresenseneeneenseaneeneenseeneeneenneaneenss 13
6.1. OCHOBHAS JTUTEPATYPA. .+ e euveeneteeneeentte ettt et et et et e et et e eaeenaeen 13
6.2. JIOTIOITHUTEIIBHASI JIATEPATYPA -+« e eeveentteeateeneeeeeeaate et eaieeeteenieeaaaenns 13
6.3. HopMaTHBHBIE TPABOBBIC JIOKYMEHTDL. . ... v nuseeneteneeenneennneenneenneeenneennns 13
(TR T 7 02 7 0) & (S5 i 0T 011 5 13
6.5. VIHBIE HCTOUHMKI . . ...t uttttttentteeit e et et e et et e et et e e e et e e eaens 13
7. MarepuanbHo-TexHU4eckast 0aza, WH(GOPMAIIMOHHBIE TEXHOJOTUH, MPOTPAMMHOE

obecrieueHre U UHOOPMAITMOHHBIE CITPABOYHBIE CHCTEMBI ...'vvvnreeneeenneennneanneannnss 14



1. IlepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB 00y4eHUS 110 AUCHMILJIMHE, COOTHECEHHBIX €
MJIAHUPYEMbIMH Pe3yJIbTaTAMM OCBOEHHUS IPOrPaMMbI

1.1. Huctumuimaa B1.B.01 HeueTtkas norumka W HEWpPOHHBIE CETH OOECIEYMBACT
OBJIAZICHUEC CICAYIOIIUMU KOMIIECTCHIUAMMA C YUYCTOM dTalla:
Tabmuna 1.1
Kon HaumenoBanue Kon HaumeHnoBanue KOMITOHCHTA
KOMITCTEHIIHH KOMITCTCHIIHU KOMITOHCHTA KOMITCTCHIHH
KOMITCTCHIIMH
[IKC-3 Cmocoben  obocHoBbBats | [TKC-3.2 [Mpumensier MaTeMaTHIecKue
pEILICHUS] HA OCHOBE OLICHKU METOJBI 1 MATEMATHYECKUE MOJICITH
" aHaNM3a IeTIeBBIX OpY  PEIICHUM 3a1a4 IPHHATHSA
MoKa3aTesied, MOCTPOEHUsI U pelieHui
NPUMEHCHHUS
QITOPUTMHUYECKUX MOJeIeit

B pe3ynbrare 0ocBOE€HUS AUCHUIUIINHBI Y CTY/IEHTOB JTOJIKHBI OBITH C(HOPMUPOBAHBI:

Tabnuua 1.2
OTO/TO Kon Pesynbrarel 00yueHus
(pu HATHYUHT KOMITOHCHTA
npodcranaapra)/ | kommeTeHIMH
MpodeccuoHaIbHBIC
nelicTBUA
AHaJu3, [KC-3.2 HAa YPOBHE 3HAHMIA:

000CHOBaHUE U
BHIOOp pelLeHus

- TEPMHUHOJIOTHIO, OTHOCSILIYIOCS K HEMPOHHBIM CETSAM U
HEYETKOW JIOTMKE apXWUTEKTYpy OCHOBHBIX MOJECIIEH
OCHOBHBIX IapaJUIM HEWPOHHBIX CETEHM U HEYETKOU
JIOTUKH CBOMCTBA OCHOBHBIX KJIACCOB HEYETKOW JIOTUKH U
HEHpPOHHBIX ceTel aJaropuTMbl OOY4YEHHS OCHOBHBIX
KJIACCOB HEYETKOW JIOTMKU M HEMPOHHBIX CETEW CBOMCTBA
00y4eHHUsI OCHOBHBIX KJIACCOB HEUYETKMX HEHPOHHBIX
ceTel  anropuTMbl OOyYEHHUS OCHOBHBIX KJIACCOB
HEYETKUX HEMPOHHBIX CETEU

HAa YPOBHE YMEHMI:

- aHAJIM3UPOBATH MPEIMETHYIO 001aCTh U YCTaHABIUBATb
CTPYKTYPHO€ IIPEACTABICHUE U B3aMMOCBS3H C IPYTUMHU
KOMIIOHEHTaMH  MH(QOPMALIMOHHOTO  MPOCTPaHCTBA
KJ1accu(UIUpPOBaTh OCHOBHBIE TMapajUrMbl HEYETKOU
JOTMKM W  HEHPOHHBIX CETeM U  ONPEHCITh
HEOOXO0IMMOCTh UX IPUMEHEHUs I 00pabOTKH TaHHBIX
W 3HaHWUA  IPOBOAUTH  CPAaBHUTEIBHYIO  OLEHKY
KOHKYPEHTOCHOCOOHOCTH MH(OPMAIIMOHHBIX MPOITYKTOB
HEYETKOW JIOTMKM W HEHPOHHBIX CETEH OCYIIECTBIATH
IpeCTaBIeHUE TPYIHOPOPMATU3YeMbIX OOBEKTOB ¢
MOMONIBIO CUCTEM HEUETKOW JIOTUKA U HEHPOHHBIX CETEH
IIPUMEHATH IIOJIyYCHHbIE TEOPETUYECKUE 3HAHMUS K

pELIeHHI0  MPaKTHYECKHMX  BOMPOCOB  00paboTKu
uHpOpMaLuu pabotarb c COBPEMEHHBIMU
IPOrpaMMHBIMHU ~ CpPEJICTBAMU  JTAaHHOH  TpoOieMHON
OpUEHTALNU




HA YPOBHE HABBIKOB:
- Meromamu (OPMHUPOBAHUE TMPaBWJI  3aKIIOUEHUN

HCUYCTKUX MOZ[GJIGI\/'I MCTOJaMU IMOCTPOCHU A
HeﬁpOCCTCBLIX MOI[CJ'ICI‘/'I h IPpOoHCCCOB  YIIPABJICHUA
CUCTCMAaMH

2. O0beM H MeCTO TUCIHUILTHHBI B cTpyKkType OIl BO

O0BLeM TUCHUILINHEI
OO0mmas TpyI0eMKOCTh JUCIIUIUITMHBI COCTABIISAET 3 3aueTHBIX eaquHuIlbl /108 akajeM. yacos.

Tabnuma 2
Bun pabotht TpymoeMKkocTh (aKaj/acTp.yachl)
O0uas TPYA0EMKOCTh 108/81
KonTakTHasi pa0oTa c mpenojgasartejieM 50/37,5
Jlexuun 20/15
[IpakTudeckue 3aHATHS 28/21
CamocTosiTesIbHas paboTa 58/43,5
DOpMBI TEKYILIEr0 KOHTPOJISL
®DopMa NPOMEKYTOUHOI aTTecTanMu 3auem c oyenkoii

Mecro nucuumiuebl B cTtpykrype OII BO

Jucuumnnza usydaercs B 1-M cemectpe 3-ro Kypca.

Juctummaa b1.B.01 Heuerkas 7noruka v HEHpOHHBIE CETH OTHOCHUTCS K YacTH,
bopMupyeMOl ydacTHUKaMHU 00pa30BaTeIbHbIX OTHOIIEHUH, yueOHOro IUIaHa 10 HaNpaBJIECHUIO
«busnec-unpopmaruka» 38.03.05. [IpenogaBanue qucuuiumHel Heuerkas 1oruka u HeMpOHHBIE
CEeTH OIUpaeTCs Ha AMCUUIUIMHBI JIuHelHas anrebpa U aHaIUTHYECKas reomeTpus, Juckpernas
MaremaTtHhka, Teopust BEpOsTHOCTEH U MareMaTuyeckas CTaTUCTHKA.

B cBoto ouepenp oHa co31aET HEOOXOAUMBIE IIPEANIOCHUIKH JUIsI OCBOEHUS MPOrPaMM TaKHX
JUCLUIUINH, Kak «MeTtoasl HpOrHo3upoBaHus», «IIporHo3MpoBaHUE BpPEMEHHBIX PSJIOBY,
«TexHonornn 1UGPOBOH SKOHOMUKHY», «AHATUTHKA OONBIIMX JAaHHBIX» M psna APyrux
JTUCIUIUIVH.

O6wem OK (B cocTaBe IUCIUIIMHBI): KOJTMYECTBO aKaJeMUYECKIX YacOB, BBIICJICHHBIX Ha
CaMOCTOSITENIbHYI0 paboTy oOydwarontuxcsi: Bcero mo OK - 58 a.u., u3 HuX : 58- KOIMMUECTBO
aKaJeMHUYECKHUX 4acOB, BBIIIEJICHHBIX HA 3aJaHUS U TEKYIIUHA KOHTPOJIb YCIIEBAEMOCTH.

JucuumninHa 3akiIaAblBaeT TEOPETUYECKUH U METONOJIOTWYECKUH (yHIAMEHT Ul
OBJIa/ICHUS YMEHUSIM U HaBbIKaMU B xofie HayuHo-uccnenoBarenbckast padota u [Ipegaumnnomnas
IpaKTHKa.

3HaHMsI, YMEHMSI U HAaBBIKH, IOJYyYEHHBIE IIPU M3YYEHHH JUCLUIUIMHBI, UCHOJIB3YHOTCS
CTYJIEHTaMH MPU BINOJIHEHNUHN BBITYCKHbBIX KBAIN(UKAIIMOHHBIX padoT.

3. Coaep:xkaHue H CTPYKTYPa AUCHHMILIUHBI

Tabnuua 3
Ne n/mm HaumeHnoBanmne Tem O0beM IMCHUILIMHEL, Yac. ®opma
Bcero KonrakrHas padora CP (9K) TeKylIero
00y4yaromuxcs ¢ KOHTPOJIS
npenogaBareaeM ycneBaemMocT
M0 BHAAM Y4YeOHBbIX 3aHATHIl u**,
JI 113 KCP C MPOMEKYTOY
CPO CII HO¥t
arTecTanuuu™
*%
Tema 1 OcHOBHI TEOpUHU 32 6 8 16(16) |2 (2) T




HCYCTKHUX MHOXXCCTB

HeueTkuii BRIBOI U

Tema 2 34 6 8 16(16) |4 (4) o
HEYETKUE MOAECITU
Tema 3 Heitponnslie cetn 40 8 12 16(16) | 4(4) o*
IIpoMerxyTouHas arTecTainus 2% 3auer

Bcero (akan./acTp. 9acsl): 48(48) (10(10)

108/81 20/15 28/21 2/1,5 /36 /7,5

lpumeuanue:

2* - KOHCYJIBTAIIUs, HE BXOJAINAs B OOIIHA 00beM JUCIUILTHHEL
Hcnonb3yeMble COKpaIEHUsI:
JI — 3aHATHS NTEKIMOHHOTO THIIA (JIEKIMU 1 UHBIE YYeOHbIC 3aHATHSA, IPElyCMaTPHBAIOLINE
MPEeUMYIIECTBEHHYIO Mepeaaqy yaeOHOH HHPOpMAIK TIeJarornyeCKUMHA pabOTHUKAMK OpraHu3auy 1 (1ITH)
JIMIIaMU, [IPUBJIEKaeMbIMHU OpraHU3alled K pean3aliy 00pa3oBaTe/bHBIX IPOrPaMM Ha HHBIX YCIOBUSIX,
oOyJaromumcs) ;
13 — mpakTudeckue 3aHATHS (BUABI 3aHATHS CEMHUHAPCKOTO THIA 33 UCKIIIOYEHUEM JTa0OPaTOPHBIX pador) ;
KCP — nnnuBuayansHas padota 00yqarommxcs ¢ neaarornieCKuMu pabOTHUKaMU OpraHU3aluy v (HiIH)
JIMIIaMU, IPUBJIEKaeMbIMHU OpraHu3aliell K peanu3auy 00pa3oBaTeIbHbIX IPOrpaMM Ha UHBIX YCIIOBUSX (B
TOM 4YHCJI€ UHIUBHUIYaIbHbIE KOHCY/IBTAINN) ;
CP — camocTtosTenbHas paboTta, ocyniecTeisieMast 0e3 y4acTHsl eIaroriuecKuX pabOTHUKOB OpraHU3aliy 1
(unm) UL, MpUBIEKAaeMbIX OPraHU3alKel K peain3aluy 00pa30BaTeIbHBIX IPOIPaMM Ha MHBIX YCIIOBHSAX;
CII — camonpoBepka;
CPO — camocrosiTenbHas pabora 00yJaroIerocs
onpoc (O), rectupoBanue (T)

Conep:xkanue IUCHUNIHHBI

Tema 1. OcHOBBI TEOPUH HEYETKHUX MHOMKECTB.

Benenue. Heuetkue uncna, Heuetkue MHOXKECTBA, PYHKIMN MTPUHAJICKHOCTH, HEYETKHE
OTHOIICHUS, UMILTHUKAIIHS.

Tema 2. HeueTkuii BLIBOJA U HEeUETKHE MOJEJIN.

dazzudukanys, edasuduranus, 6aza npaBuir. CHCTEMbI HEYETKOTO BBIBOAA. Moienn BBIBO/IA!
monenu Mamaanu u CyreHo

Tema 3. Heiiponnble ceTn

OcHoBuble noHsATH. Knaccudukaiys, ocHoBHbIE apaaurMbl. CeTu npsmMoro
pacnipoctpanenusi. Cetu ¢ oOpaTHbIMU CBsI3AMH. CUCTEMBI peanu3aiii HeMpoHHbIX ceTeid. CeTh
XemmuHra. Cetb ¢ 00yuyeHHEM OOpaTHBIM paclpoCTPaHEHUEM OIINOKH.

4. MarepuaJibl TEKyliero KOHTPOJisi ycneBaeMocTH o0y4yaommxcs 1 ponn
OLICHOYHBIX CPE/ICTB NMPOMEKYTOYHOM aTTecTAllMHU 10 INMCHHUILJIMHE

4.1. ®opmbl 1 MeTOABI TEKYLIEr0 KOHTPOJISI yCIIeBAeMOCTH 00y4aroImXxcst 1
NPOMEKYTOYHOM aTTeCTaluu.
B xone peanuzanuu quctumiusel b1.B.01 HeueTkas norvka u HelipoHHBIE ceTH
UCTIOJIb3YIOTCS CIIEAYIOLINE METO/IbI TEKYILIEr0 KOHTPOJIS YCIIEBAeMOCTH 00yUaroIInuXCs:

Tabnmuma 3.1
Tema (paznen) ®opMbI (METOIBI) TEKYILIETO KOHTPOJIS
YCIIEBAEMOCTHU
Tema 1. OCHOBBI TEOPHHM HEUETKMX MHOXKECTB. TecTtupoBanue
Tema 2. HeueTkuil BBIBOJ M HEUETKHE MOJEIIH. Ompoc
Tema 3. HeitpoHHbIE ceTn Ompoc

4.1.2. 3a4ueT NpoOBOAUTCSH C IPUMEHEeHHeM CJIeYIOUIUX MeTO10B (CPeACTB) :
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3adeT BKJIIOYAeT B ceOs MPOBEPKY TEOPETHUECKHUX 3HAHWH B (OpME YCTHOIO Ompoca U
IPOBEPKY NMPAKTHUECKUX HABBIKOB B NMUCHhMEHHOH ¢dopme. Bo BpeMms 3auera mpoBepsieTcst 3Tamn
ocBoeHus komnerenuui [1KC-3.2.

Bo Bpems nmpoBepku copmupoBanHOcTH 3Tana komnereHuuu [1KC-3.2 ouenuBarorcs:

- YMEHHE TPaMOTHO (pOpPMYIHPOBATh OCHOBHBIE MOJIOKEHUST HEUETKOHN JIOTHKA W HEUPOHHBIX CETEH;

- OPCACTABICHUC X0[Aa U PE3yJibTaTa PCIICHUA,

- YMCHUE aHAJIM3UPOBATh IMOJYYCHHBIC PC3YJIbTAThI.

IIpenonaBareib OLlEHUBAET YPOBEHB MOATOTOBIEHHOCTH O0yUalOIIUXCs K 3aHATHIO 110
CIIEYIOIMM [TOKAa3aTeIsAM:

- YCTHBIE OTBETHI HAa BOMPOCHI NPENOAABATENS 110 TEME 3aHSTUS;

- IPOBEPKHU BBINIOJHEHUS IOMAIIHUX 3a/1aHuM ;

- 10 pe3yJIbTaTaM BBIIIOJIHEHUS TECTOB

Kpurepuu onieHruBanus onpoca:

— coziepkaHue U GOPMYIMPOBKU OTBETOB HA BOIIPOCHI;

— IIOJIHOTA M aJIEKBAaTHOCTh OTBETOB.

Jeranu3zanuss OaioB M KPUTEPUM OLIEHKM TEKYLIEr0 KOHTPOJIS —YyCIIEBa€MOCTH
YTBEP)KJAIOTCS Ha 3aceJaHUH Kadeaphl.

4. 2. MarepuaJjibl TEKylIero KOHTPOJIS yCIIeBAeMOCTH 00y4ar0 M XCS.

Tunosblie oneHOYHbIe MaTepuaJbl 10 TeMe 1. OCHOBBI TEOPHH HEYeTKMX MHOKECTB
Tecr
1) WuTtepBai 3HaueHui U1t QYHKIIMHA TPUHAAICKHOCTH
1.[-1,1] 2. [0,1] 3. [-1,0]
2) Touka nepexojia U €ro 3Ha4YeHUeE JJI1 HEYETKOTO MHOYKECTBA
1.0 2.0.5 3.1
3) UnTepBan BXOJHBIX 3HAYEHUH ISl PYHKIIUM TPUHAJIEKHOCTH
1 Bce nelicTBUTENbHBIE YKCIa 2 OTpULIATEIbHbIE YKCia 3 MOJIOKUTEIbHBIE YUCIIa
4) Ko 3aJ10)k1J1 OCHOBBI TEOPUU HEUETKUX MHOXKECTB?
1 M. bk 2 JI. 3age 3 1. Mampanu
5) OyHKIUS MPUHATISKHOCTH MOXKET MpUHUMATh 3HadeHus ? 1 [0, o] 2 [-00, +00] 3 [0 ,1]
6) Kem Obutn mpesioxkeHbl OCHOBHBIE MJIEU TEOPUU HEUETKUX MHOMKECTB
1 Jlordu 3ane 2 Puuapn Kenurcoepr 3 Jl>xapparano DnBapc
7) OnummuTe OCHOBHBIE METOABI MOCTPOCHUS (DYHKIIMNA MPUHAIIEKHOCTH
1 nmpsiMble 2 KpUBOJIMHEWHbIE 3 TApHbIE CPAaBHEHUS
8) [laiite ompeneneHe NOHATUIO «KOHEYHOE HEYETKOE MHOXKECTBO
1 ecnu ero HocUTENb OECKOHEUEH 2 €CIIM €r0 HOCUTEb KOHEUEH 3 €CIIM €r0 HOCUTENb
ecTb (pyHKIMS 4 ecau ero HOCUTENb €CTh 0TOOpaKeHHe
9) HaiiTe onpenenieHne MOHATUIO «OECKOHEUHOE HEYETKOE MHOXKECTBO
1 ecnu ero HocUTeNb OECKOHEUYEH 2 €CIIM €r0 HOCUTEh KOHEUEH 3 €CJIM €ro HOCUTENb
ecTh QYHKIMS 4 €ClId €ro HOCUTENb €CTh OTOOpaKeHHE
10) Kakum mMarematuueckiuM 0OBEKTOM SIBISIETCS «YHUBEPCYM»
1 KJTaccuyeckoe MHOXKECTBO 2 HEYETKOE MHOXKECTBO 3 UHTepBasl (QyHKIUI
11) Onpenenure OCHOBHBIE TUIIBI (DYHKIMH PUHAICKHOCTH
1 TpeyrosbHbIE 2 TpaneuueBUaHbIE 3 rayCCOBBI
12) HeyeTkoe MHOXKECTBO SIBISIETCSI YHUMOJAIbHBIM, €CIIU
1 ero QyHKIMS MPUHAAIICKHOCTHU SABISIETCS YHUMOAAIBHOU 2 BbIcoTa paBHa 1 3 ero
GyHKIMS TPUHAATICKHOCTH UMEET KOHEYHOE YHCIIO

Tunosblie OlleHOYHbIE MaTepuaJbl 10 TeMe 2. HevyeTkuii BHIBOA U HeYeTKHE MO/IeJIH
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Bomnpocs! a5 onpoca

Bapuanr 1

1. OObsacHUTE CYIIHOCTb IIOHATHUA HCONPCACICHHOCTH, €ro IMIpupoay H OCHOBHBIC

HCTOYHUKH.

2. PackpoiiTe CylHOCTh MOHSATHSI JIMHTBUCTUYECKON IEPEMEHHOM.

3. Packpoiite nonsitue daz3udukanus (Fuzzification).

4. C moMOoIIpI0 KaKuX IPaBUI (POPMUPYIOTCS 3HAYCHHS] IMHTBUCTUYECKON TTEPEMEHHOM?
5. YUto takoe akkymymsius (Accumulation)?
6. [lepeuriciuTe OCHOBHBIEC aITOPUTMBI HEYETKOTO BbIBOJA. MIX 0COOEHHOCTH.

Bapuant 2

1.I[IpuBenure KiaccU(PUKALNUIO JIMHTBUCTUYCCKUX HEOMPEICICHHOCTEH, TMOSCHUTE UX
CYLIHOCTb U JaiiTe NpUMEpHI.
2. IlpuBemuTe mnpuMEp TEPM-MHOXKECTBA 3HAYCHUN HEKOTOPOW JIMHTBHUCTHUECKOU

MIepEMEHHOM.

3. Uto npencrasiseT coO60il TepM-MHOXKECTBO?
4. Yro Takoe arperupoBanue (Aggregation)?
5. Packpoiite nonsTie aktuBu3anus (Activation).

6. Packpoiite nonsarue nedaszzudukanus (Defuzzifica tion).

Tunosble oneHo4YHbIe MaTepuabl o TeMe 3. HeiipoHHble ceTH

Bonpocsl a5 onpoca

BapuanT 1

1. Packpoiite noHsTHe 6MOI0rM4eCcKOro HelpoHa

2. lns yero HyxHa Bxiagka Train Network (O0yuuts ceth)?

3. Yto no3BosseT caeliarb BKiIaaka Simulate?

4. PackpoiiTe MOHATHE MHOTOCIOMHON HEUPOHHOU CETH

[Tpaktuyeckoe 3ananue: CHpPOEKTUPOBaTb HEHPOHHYIO CETh, PEAIU3YIOIIYIO OLECHKY
KOHOMHUYECKOTO TIOKa3aTelIsl.

Bapuanr 2

1. Onumure untepdeiic Neural Network Toolbox

2. IlpuBeauTe KnaccUPUKALNIO HEHPOHHBIX ceTel

3. PackpoiiTe moHsTHE HEYETKOro HEHpOoHa

4. Yro npezncrasiser codoit o0ydueHue ruOpuiHoNi HelpoHHOM ceTn?

[Tpaktudeckoe 3ananue: CHpPOEKTUPOBaTb HEHPOHHYIO CETh, PEAINU3YIOIIYIO OLECHKY
ce0ecTOMMOCTH MPOIYKIIHH.

4.3. OueHo4yHbIe CPeICTBA AJIsl IPOMEKYTOYHOM aTTecTaluH.

3.1. [TepeyeHp KOMIETEHIMH C yKa3aHMEM 3TamoB UX (POPMUPOBaHMUSA B Ipolecce
OCBOEHUS 00pa3oBarenbHON nporpamMmsl. [lokazarenu u KpuTepur OLEHUBAHUS KOMIIETEHIUI C
y4eTOM 3Tamna ux (GOpMHUPOBaAHUS

Tabmuma 4.2
Kon HaumenoBanmue Kon HaunmenoBanue
KOMIIETCHIIUHN KOMIICTCHIINH KOMIIOHEHTA KOMIIOHEHTA KOMIIETCHIIU N
KOMIIeTEHLIHU




OLIEHKA |

IMOCTPOCHUA

Mojenen

LICJICBRIX MOKa3aTesIeH,

MMPUMCHCHUA
AJITOPUTMHUYICCKUX

aHaJIi3a

u

ITIKC-3 Crniocoben IIKC-3.2 [Tpumensier maremMaTudeckue
000CHOBBIBATH METO/IbI M MaTeMaTHYEeCKHe
peuIeHus] Ha OCHOBE MOJICJIM TIPH PEIICHUH 3a/1a4

MPUHSATHS pELICHUN

Iloxa3zaTeau m KPUTEPUH OLCHUBAHHUSA KOMIIETEeHIIUH Ha PA3JIHYHBIX J3Talax HX

(¢popmupoBanus

Tabnuna 4.3

KOZI KOMIIOHCHTA KOMIICTCHIIUHA

Iloka3aresib OLleHUBAHUS

Kpurepnii onennBanus

ITKC-3.2

CaMOCTOATENBHO pelIaeT 3a1a4u,
NIPUHATHS PEIICHUM, HCIIONIb3Ys

MaATCMaTNn4YCCKUC METOAbI

u

HpI/IMCHHeT MaT€MaTu4YCCKHueC
METOABI MW MAareMaTu4YCCKHEC
MOACIMU IIpH PCHICHHUH 3aJad

MaTeMaTU4YECKUE MOIEIIH NPUHATHA PCIICHUN

Jlist omleHKH c(HOPMUPOBAHHOCTH KOMIICTCHIIUH, 3HAHUW W yYMEHUH, COOTBETCTBYIOIIUX
JTAHHBIM KOMIIETEHLIMSIM, UCIIOJIB3YIOTCS KOHTPOJIBHBIE BOIPOCHI, a TAKXKE 3aJaHUsI.

TunoBble OLIeHOYHbIE MaTepHuaJjbl HpOMe)KyTO'—lHOﬁ arTrecranumn

Bonpocsi k 3adery no aucuuniauHe 51.B.01 Heuerkast Jioruka u HeiipOHHBbIE CeTH

1. HeueTkas anreOpa kak pacuiuperue OyineBoit anreopbl

2. Bo3HUKHOBEHHE HEUETKMX MHOKeCTB. Heuerkas soruka. Msirkve BBIYMCIICHHUS.

3. JIuHrBucTUYECKasi HeONpeaeNeHHOCTh. HeueTkast Toruka u Teopusi BEpOSITHOCTEH.

4. Omnpenenenusi HeueTkux MHoxecTB. Jlmarpamma 3agne. IlpencraBneHus HEYETKUX
MHOXeCTB. J{narpamma Benna.

5. XapakTepucTUKH, ONepalii, CBOMCTBA HEUETKMX MHOXKECTB

6. OcHOBHBIE TUTIBI QYHKITUN TPUHAIIICKHOCTH. HeueTkre oTHOIIeHHS

7. OnpeneneHysi HEUETKOM U JIMHTBUCTUYECKON IEPEMEHHBIX.

8. HeueTkne BeTMUYMHBI, YMCIIA U UHTEPBAJIBI.

9. TpeyrosibHbIE HEUETKUE YHCIIA U TPaNelMeBUIHbIE HEUETKHE HHTEPBAJIbI

10. [ToHsiTHE HEYETKOTO BHICKA3BIBAHMSI M HEUETKOTO Mpeaukara. HeueTkue npeaukarsl.

11. OcHOBHBIE JIOTMYECKHUE ONEpalii C HEYETKUMHU BbICKa3bIBaHUSMU. Jlormueckoe
OTpPUIIAHHE HEUETKUX BBICKA3bIBAHHI.

12. Jlormyeckas KOHBIOHKLHS HEUETKHX BbICKa3blBaHUU. Jlormueckas IU3BIOHKIUS
HEYETKUX BBICKA3bIBAHUM.

13. Heuerkas ummnukanus. Heuetkas skBuBaneHTHOCTh. [IpaBuia HeUeTKUX MPOIYKIIUHA.

14. TIpsimoit 1 oOpaTHBIN METO/IBI BBIBOJA 3aKJIFOUEHUN B CUCTEMAaX HEYETKUX MPOITYKIIHHA

15. bazoBasi apXWMTEKTypa CUCTEM HEYETKOro BbIBOAA. OCHOBHBIE 3Tallbl HEYETKOIO
BbIBO/Ia. DopMuUpoBaHUE Oa3bl MPABHUII CHCTEM HEYETKOTO BBIBOJIA.

16. ®azzuduxanus (Fuzzification). ArperupoBanue (Aggregation). AKTHBH3aLUA
(Activation). Axkkymyssnus (Accumulation). edazsudukanus (Defuzzifica tion).
17.  OcHOBHBIE  aJTOPUTMBI ~ HEYETKOTO  BBIBOJA.  Ausroput™M  MawmpaaHu

(Mamdani).Anroputm Ilykamoro (Tsukamoto). Anroputm Jlapcena (Larsen). Anroputm
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Cyreno(Sugeno).

18. [Ipumepsl UCTIONB30BaHUSI CUCTEM HEYETKOTO BBIBOJIA B 33/1a4aX YIPABJICHHUS.

19. OcHoBublie 3nemenThl cucteMbl MATLAB. OcHOBHBIE TTpHEMBI paOOTHI B CHCTEME
MATLAB.

20. Penmakrop cucrem HeueTkoro BwiBoaa FIS. Pemaktop dyHKIMN TpUHAMICKHOCTH.
Penakrop mpaBui cucteMbl HeYeTKOro BbIBoja. [IporpamMma mpocMmoTpa MpaBUil CUCTEMBbI
HeueTKoro BbIBoja. [IporpamMma mpocMoTpa MOBEpXHOCTU CUCTEMBI HEUETKOTO BBIBOAA.

21. OO6mas xapakTepucThKa 3a/Ja4 KJIACTEpHOTO aHajiu3a. 3ajlada HEeYeTKOH
KJIACTepU3ALIUU U AJITOPUTM €€ PeLICHHUSI.

22. OOmas ¢opmanpHasi TOCTAaHOBKA 33/a4d HEYETKOTO KJIACTEPHOTO aHaJM3a.
YTouHEHHas MOCTAaHOBKA 33]]a4U HEUETKOM Ki1acTepu3ai. AJITOPUTM pElICHUS 3a1a41 HEUETKOU
KJIACTEPU3ALIMHI METOJOM HEUETKUX CCPETHUX.

23.CpencTBa penieHus 3aa4u HedeTKon kiractepusanuu B nakere Fuzzy Logic ToolBox.

24. Uctopust uccienoBaHus B 00JIaCTH HEUPOHHBIX ceTeil. buonornueckuii HEHPOH.

25. Crpykrypa u (hyHKIMOHHPOBAaHHE MCKYCCTBEHHOro Helpona. [locraHoBka 3amadym
00y4YeHHsI HEMPOHHOM CETH.

26. Kitaccudukanyss HSHpOHHBIX CeTel U UX CBOMCTBA.

27. DpPeKTHBHOCTh HEHPOHHBIX ceTel. MHOTOCTIOHHAs HEHPOHHAS CETh.

28. Pemenue 3amau Kiaccu(HKAIMKM, pPAcHO3HABaHHUS OOpa30B, MPOTHO3UPOBAHUSA U
YIPABJICHUS C TIOMOIIbIO YKA3aHHBIX KJIACCOB HEMPOHHBIX CETEH.

29. Hasnauenune makera Neural Networks Toolbox. O630p ¢ynkuuii makera Neural
Networks Toolbox.

30. Co3manue u MccleOBaHUE HEHPOHHBIX ceTel cpencTBamu nakera Neural Networks
Toolbox.

31. Heuetkuit HelpoH. ApXUTEKTypa HEYETKOHN (THOPUIHON) HEHPOHHOMN CETH.

32. O6yuenue ruOpuIHON HEUPOHHOM CETH.

33. Pemenue 3a1aun KiiaccuGuKayuy ¢ TOMOIIBI0 THOPHIHON HEHPOHHOM CETH.

Onucanue CHCTEMbI OIlCHUBAHUA

OueHouHbIe IHokazaresmn Kpurepumn ouenkn
cpeiacTBa OLleHKH
(popmbI
TeKyLIero u
NMPOMEKYyTOYHOT0
KOHTPOJIs1)
Ompoc KoppeKkTHOCTB 1 ITOJTHOTa OTBETOB CroxHBbIH BONPOC: TOJTHBIH,
pa3BepHYTHIH, 00O0CHOBAHHBIN OTBET
— 8 bayoB

IIpaBuibHBIN, HO HE
apryMEHTUPOBAaHHBIN OTBET — 2
Oasuia

HegepHbiii otBeT — 0 6asios
OO0bIuHbBIii BOTpPOC:

MIOJTHBIN, pa3BEPHYTHIH,
000CHOBaHHBIH OTBET — 4 Oaa
IIpaBuibHBINA, HO HE
apryMEeHTUPOBaHHBIN OTBET — 2
Oaruia

HegepHbliit orBet — 0 6asoB.
IIpocroii Bompoc:
[IpaBunbHEINA OTBET — 2 Gaa;
HenpasuipHbii otBeT — 0 6asios
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Tect 1) [IpaBUIBLHOCTD PEIICHMUIA, MaKCUMAaJIEHOE KOJIMYECTBO 0aJIOB
2) KoppeKTHOCTb OTBETOB 3a omuH TecT 12 6amuioB

OueHuBaHue CTyIeHTOB Ha »k3ameHe 1o aucuumiuHe b1.B.01 Hewertkas noruka u
HEHWPOHHBIE CETU

Baaabl

o Kpurepun

OneHka «3a4T€HO» BBICTABISIETCS OOYYalOIIEMYCsl, €CIM OH YCBOMII

100-51 [IPOTPpaMMHBIN MaTepHall, MCUYEPIBIBAIOLIC €r0 H3JIaracT, yMeeT YyBA3bIBATH
«3aYTCHO» | TEOPHIO C MMPAKTUKOM, CIIPABIIAETCS C 3a7ja4aMH, BOIIPOCAMHU U JPYTUMHU BUJIAMU
IIPUMEHEHHUs] 3HAaHUM.

OreHKa «He 3a4TeHO» BBICTaBISETCS 00ydaroeMycsi, KOTOPBIM HEe 3HAeT
Megree 51 3HAYUTEIBHOW YaCTH MIPOrPaMMHOTO MaTepuaa, I0MyCKaeT CyIeCTBCHHBIC
OIIMOKH, HEYBEPEHHO, C OOJIBIIIUMH 3aTPYIHCHUSIMH YCTAaHABIUBACT CBS3b
TEOPUH U MPAKTUKHU.

«HE 3a4YTCHO»

IIxana oneHUBaHNUA.

OrneHka pe3ynbTaToB MPOU3BOAMTCS HAa OCHOBE OayutbHO-pedTHHroBoW cuctemsl (BPC).
HcnonpzoBanue bPC ocyiecTBiseTcss B COOTBETCTBUH ¢ ITpuKa3oM oT 28 aBrycra 2014 r. Ne168
«O mpuMeHeHHH OaTbHO-PEUTHHIOBOM CHCTEMBI OLIGHKM 3HaHWH crygeHtoB». BPC mo
JUCLUIUIMHE OTpa’keHa B CXEME PacueTOB PEHTHHIOBBIX 0aJlIOB (fajee — cxeMa pacyeron). Cxema
pacueToB c(opMUpOBaHAa B COOTBETCTBUU C YYEOHBIM IIJITAHOM HAlpaBlICHHs, COIIACOBAaHA C
PYKOBOJUTENIEM HAay4YHO-00pa30BaTEIbHOTO HAIpaBIECHUS, YTBEpXkJAEHa JEeKaHOM (akysbreTa.
Cxema pacueToB JOBOAUTCSA J0 CBEACHUS CTY/IEHTOB Ha IEPBOM 3aHATHUU 10 TaHHOM TUCLUIUINHE
U SIBJIIETCS] COCTaBHOM YacThI0 pabouelt mMporpaMMbl JUCUUIUIMHBL U COAECPKUT MHPOPMALIHIO 110
W3YUYEHUIO JAUCLMILIMHBI, yKa3aHHYy10 B [lonojkeHun o OamyibHO-pEHTHHIOBOM CHCTEME OLEHKU
3HaHui oOyvaromuxcs B PAHXul C.

Ha ocnoBanuu n. 14 IlonoxeHuss o OGaiabHO-pEHTHHIOBOM CHCTEME OLICHKM 3HaHUM
oOyyatomuxcss B PAHXul'C B uHcTUTyTE NpuUHSATa Cleayollas IlKaja MepeBoja OLEHKU W3
MHOT00aJUIbHOM CUCTEMBI B MATHOAIBHYIO:

IlTkana NepeBoaa OLICHKU 13 MHOT00aJIJIbHOW B CUCTCMY «3aUTEHOY/ «HE 3aUTCHO:

Tabnwuia 4.4

ot 0 10 50 6aymIoB «HE 3a4TEHOY»
ot 51 go 100 GammoB «3aUTEHOY
[Tpumevanue: ecinu TUCIMIUIMHA U3YYAETCSl B TEUCHUE HECKOJIBKUX CEMECTPOB, CXemMa
pacuera NpUBOAMUTCS JJI KAKJIOTO U3 HUX.

4.4. MeToauyeckue MaTepraJbl 10 OCBOCHHIO 1M CLMIIJIMHBI

Paboueii mporpaMMoil TUCHMIUIMHBI HPEAYCMOTPEHBI CIEAYIOUIME BHJIBI ayTUTOPHBIX
3aHATUMN: JIEKIUH, TPAKTUUECKHE 3aHITHSI, KOHTPOJIbHBIE pa0oThl. Ha ekiusax paccMaTpuBaroTCs
HauOoJee CIOXKHBIA Marepualn JUCHMIUIMHBL.  JI7s  pa3BUTHS Yy CTYICHTOB KpPEaTUBHOTO
MBILIUIEHUSI U JIOTMKM B KaXJIOM pas3fesie MNpPeAyCMOTPEHbl TEOPETUYECKUE TOJO0KEHUS,
TpeOyIoIINe CaMOCTOATENBHOTO JToKa3aresbcTBa. KpoMe Toro, 4acTh TEOPETHUECKOTO MaTepuaa
MPEIOCTABIIAETCS HA CAaMOCTOSITENIbHOE H3YyYEHHE 10 PEKOMEHJOBAaHHBIM HMCTOUYHUKAM JUIS
(bopMHUpOBaHUS HaBbIKA CAaMOOOYUCHHUS.

[IpakTHueckue 3aHATUS MPEIHA3HAYEHBl JUISI CAMOCTOSTENbHOM PabOThI CTYIEHTOB IO
PEIIEHUI0 KOHKPETHBIX 3ajad. Kaxmoe MpakTH4ecKoe 3aHATHE CONPOBOXKIAECTCS JOMAIlHUMU
3aJaHUSIMU, BBIJJABa€MBIMU CTYA€HTaM [UIsl pelIeHHs] BO BHeayAMTOpHOe Bpems. Jlis
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dbopMuUpOBaHUs y CTYACHTOB HaBbIKa COBMECTHON Pa0bOThI B KOJUIEKTHBE HEKOTOPBIC 3aJaHUS
pelaTcs ¢ TOMOIIBIO pa30UEeHMs Ha TPYIIITBI METOOM MO3TOBOM aTaKw.

Jlyis paboThl C TMEYaTHBIMH M JJIEKTPOHHBIMH pecypcamu C3UY mmeeTcs: BO3MOXHOCTh
JIOCTYTIA K SJIEKTPOHHBIM pecypcam. Opranusaiys paboThl CTYCHTOB C JIEKTPOHHON OHMOIMOTEKOM
yKa3aHa Ha caliTe MHCTUTYTA (CTpaHMIIe caiita — «HaydHas OnOnmmoreka).

5. Meronnuyeckne ykazaHus JJis1 00y4al0UIUXCsl IO OCBOEHHU IO M CIIUTIINHbI
OO0yuenue o aucuuiinHe «Hederkas 1oruka 1 HEMpOHHbBIE CETH MTPEAIIoIaracT U3y4eHue Kypca
HA ayIUTOPHBIX 3aHATHUSX (JIEKUWHU, MPAKTHUYECKHE 3aHATHSA) U CaMOCTOSTENbHOM padoThI
obOyuaromuxcs. [Ipakruueckue 3ansatus aucuumuinabl b1.B.01 Heuerkas noruka u HelpoHHbBIE
CeTH MpPEAINoIaraloT WX MPOBEACHUE B PA3NIUYHBIX (OPMAxX C LENbIO BBISBICHHS MOJYYEHHBIX
3HAHUM, YMEHUH, HABBIKOB W KOMIICTEHLUHH C IPOBEACHUEM KOHTPOJIBHBIX MEPOIPUATHH,
onucanubix B 1.4.3.1. C menpio oOecreyeHus: yCIemHOoro o0ydeHuss oOydyaromuics TOJKEH
TOTOBHUTHCS K JICKIIMH, TIOCKOJIBKY OHa SIBJISICTCSI BayKHEHIIeH (opMoil OpraHu3anuu yaeOHOTO
npoliecca, OCKOJIbKY:

—  3HAKOMHT C HOBBIM yYEOHBIM MaTepHalioM;

—  pasbscHsET yuyeOHBIC DJIEMEHTBI, TPYIHBIC JJISl TOHUMAHUS;

—  CUCTeMaTu3MpyeT yuyeOHbIN Marepuall;

—  OpHEHTHUPYET B y4eOHOM IpoIiecce.

Iloo2omoska k 1exyuy 3aKII0YaeTCs B CISAYIOIIEM:

—  BHHMMATEJIbHO IPOYMTANTE MaTepuai NpeaplIyeH JIeKIUu;

—  yY3HaiiTe TeMy MPEeCTOALICH JeKIUH (TI0 TEMaTHYECKOMY IUIaHy, 10 HHPOpMaIHH
JIEKTOPA);

—  O3HAKOMBTECH C yUYEOHBIM MaTepHalioM 110 Y4EOHUKY U Y4eOHBIM I10COOUSM;

— TocTapaiiTech YCHUTh MECTO U3y4aeMoOil TEMBI B CBOEH MpodeCcCHOHANBHOM
MOJrOTOBKE;

—  3amuIIATE BO3MOXKHBIE BOIPOCHI, KOTOPBIE BbI 337a/IUTE JIEKTOPY HA JEKIUH.

Iloo2omoska k npakmuyeckum 3aHaAmusIm:

—  BHHMMATEJbHO IPOYMTANTE MaTepual JEKIUH, OTHOCAUIUXCS K JAHHOMY
CEMUHAPCKOMY 3aHSTHIO, 03HAKOMBTECH C YUEOHBIM MaTepHalioM 10 Y4eOHUKY U
y4eOHBIM MTOCOOUSIM;

—  BBIIUIIUTE OCHOBHBIE TEPMUHBI;

—  OTBETBHTE HAa KOHTPOJIbHBIE BOIPOCHI [0 CEMUHAPCKUM 3aHATUSAM, TOTOBBTECH J1aTh
pa3BEpPHYTHIN OTBET HA KaXK/IbIid U3 BOIIPOCOB;

—  YACHUTE, Kakue y4eOHbIE 2JIEMEHThI OCTAIMCh JUIsl BAC HESICHBIMU U IOCTApaNTECh
HOJYYHUTh Ha HUX OTBET 3apaHee (10 CEMUHAPCKOTO 3aHATHS) BO BpeMsl TEKYLTHX
KOHCYJIBTAllU{ MTPENo1aBaTels;

—  TOTOBUTHCS MOXHO MHAMBHYaJIbHO, TApaMH UM B COCTAaBE MaJIOM TPYIIIIbI,
noclieaHue ABisTca 3p(EeKTUBHBIMU popMaMu paboThI;

— paboyas mporpaMma JUCIMIUIMHBI B YaCTH IIEJICH, IEPEUHIO 3HAaHUN, YMEHUH,
TEPMHUHOB U Y4€OHBIX BOIIPOCOB MOXKET OBITh UCIOJIb30BaHA BaMU B KaYe€CTBE
OpUEHTHUPA B OpraHU3aIKi 00yueHusl.

Iloocomoska k 3auemy.

K 3auety HE0OXOIMMO TOTOBUTCS LI€JICHANPABICHHO, PETYISIPHO, CUCTEMAaTHUYECKH U C MEPBBIX
nHel oOydeHus Mo AaHHOW aucuuiuinHe. [IoNMBITKM OCBOMTH AMCLUIUIMHY B MEPUOJ 3a4ETHO-
HK3aMEHALlMOHHOM CECCHUM, KaK IMpaBWJIO, IOKA3bIBAIOT HE CIMIIKOM YAOBIETBOPUTEIIbHbBIE
pesynprathl. B camMoM Hayane y4yeOHOro Kypca MO3HAKOMBTECH CO CleAyIomel y4deOHo-
METOANYECKON JOKYMEHTAIIUEHN:

—  TIporpaMMoi JTUCIHUIINHBL,

— Tepe4yHeM 3HAHWUU U YMEHUM, KOTOPBIMU CTYJEHT JI0JIKEH BIIAJIETh;

—  TeMaTH4YEeCKUMHU IIaHAMU JIEKIIMM, CEMUHAPCKUX 3aHATUH;
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—  KOHTPOJIBHBIMHU MEPOIPUATUAMY;

—  y4eOHHKOM, Y4ECOHBIMH ITOCOOMSMU TI0 TUCIMIUIMHE, a TAK)KE IEKTPOHHBIMHU

pecypcamu;

—  TEpEeYHEM BOIIPOCOB K 3a4eTy.
[Tocne aToro y Bac IOMMKHO CHOPMHPOBATHCS YETKOE IMPEICTaBICHUE 00 00beMe M XapakTepe
3HaHUU W yMEHUH, KOTOpPBIMH Hajxo OyneT oBiaAeTh mo aucuuiummHe. CucremMarnyeckoe
BBINOJIHEHHE YI€OHOH pabOThI HA JIEKITUSIX K CEMUHAPCKHUX 3aHSATHSX IMO3BOJIMT YCIICITHO OCBOUTH
JTUCHUTUIMHY U CO3/aTh XOPOIIYIo 0a3y JUId CAa4u 3a4eTa.

6. VYdeOHas auTepaTrypa u pecypcbl HHGOPMALINOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UHTepHer', BKIIOYAS NlepeYeHb Y4eOHO-MeTOAUYeCKOro odecrnedeHus st
CaMOCTOSITeIbHOM PadoThl 00y4AOIIMXCS 1O JUCIHUIIMHE
6.1. OcHoBHas IUTEpaTypa
1. HeueTkas ioruka 1 HepoHHbIE ceTU: yieOHoe nocobue / coct. P.I'. Acagyniaes.

- Besropog, 2017 - 309 c. Tekcr : anexkrponnsiid. - URL: https:/lib-bkm.ru/14256

6.2 JlonotHMTEIBLHAS JIMTEPATypa

1. Ocosckuii C. Heitponnslie cetu 11t 00padotku nndopmaruu / Ilep. ¢ monbckoro. — M.:
dunance! U cratuctuka, 2017. — 342c.

2. bopucos B.B., Kpyros B.B. HckyccTBeHHbIE HEUpOHHBIE CeTU. Teopusi U MpakTUKA. —
M.: T'opsiuas nunug-Tenekom, 2018. — 382c.

3. Scuuukwii JI.H., [{lanunesuu T.B. CoBpemennbie npoOnemsl Hayku. — M.: BUHOM.
JlaGoparopust 3nanwmii, 2017. — 294c.

4. Xaiikun C. Heliponnsie cetu: [lomusiii kype: nep. ¢ anri. / C. Xaiikun. — M.: Bunbsmc,
2017.- 450c.

5. Bishop C.M. Neural Networks for Pattern Recognition. New York, USA: Oxford
University Press Inc., 2017. — 251 p.

6. Acharya T., Ray A.K. Image Processing. Principles and Applications., Hoboken, New
Jersey, USA: John Wiley & Sons, Inc., 2019. — 451 p.

7. Duda R.O., Hart P.E., Stork D.G. Pattern Classification. USA: John Wiley & Sons, Inc.,
2001. - 654 p.

6.3. HopmaTuBHbI€e IPaBOBbIE IOKYMEHTHI.
He ucnons3yrorcs

6.4. UnTepHeT-pecypchbl.

C3UMY pacnonaraeT 10CTyIOM Yepe3 CalT HayuyHOU Oubiaroreku http://nwapa.spb.ru/
K CJIEIYIOIIMM MOMUCHBIM SJIEKTPOHHBIM pecypcam:

Pycckosi3bIuHBIE pecypcehl
ONEeKTPOHHBIE YUEOHUKHU 3IEKTPOHHO - OnbiaroTeuHoi cuctemsl (ObC) «AiOyke»

DNeKTPOHHBIE YICOHHUKH AIIEKTPOHHO — OnbnuoTeunoit cuctemsl (OBC) «Jlanby»
PexoMeHyeTcst HCIOIB30BaTh CIEAYIOMINNA HHTEPHET-PECYPChI
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

6.5. UHble HCTOYHUKH.
He ucnons3zyrores.

7. MarepuajJbHo-TexHHMYecKas 0a3a, HH(pOpMalMOHHBIEC TEXHOJIOIMH, IPOrPaMMHOE
o0ecrieyenre 1 MHGOPMALMOHHBIE CIIPABOYHbIEC CUCTEMbI

[IpakTudeckue 3aHATHS TPOBOMSATCS B KOMITBIOTEPHOM Kiacce. YUueOHas IUCIHILIMHA
BKJIIOUAET MCIIOJIb30BaHKE MporpaMMmHoro obecrieueHust Microsoft Excel, Microsoft Word, nns
MOJITOTOBKA TEKCTOBOTO M TabnuuHoro wmarepuana, cuctemy MATLAB, maker NEURAL
NETWORKS TOOLBOX.
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http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

HHTEpHET-CEepBUCH U AIIEKTPOHHBIE PECyPChI (MIOMCKOBBIE CHCTEMBI, DJICKTPOHHAS IMOYTa,
npodeccruoHabHBIE TeMaTHYeCKUE 4YaThl M (OPYMBI, CUCTEMBI aylu0 U BHUJEO KOH(EPEHIIUH,
OHJIAH SHIMKJIONCNH, CHPAaBOYHHKH, OHOIMOTEKH, JJIEKTPOHHBbIE Y4eOHbIE W y4eOHO-
METOJIMYECKUE MaTepPUaJIbI).

Onucanue MaTepuaIbHO-TEXHNYECKOI 0a3bl, HeOOX0AUMON /151 OCYIIeCTBICHHUS
00pa30BaTeJbHOIO NMPoIeCcca MO AUCIHUIINHE (MOXYJII0)

Nei/n | HauMmenoBanue
3.2 KommbroTepHbIe KJIACCHI ¢ IepcOHANBHBIMU DBM, 00beIMHEHHBIMHU B JIOKAJILHBIC
CETH ¢ BbIXoJoM B MIHTEpHET
3.3 ITaker Excel -2013, 2017, proftesional plus
3.4| Cucrema MATLAB
3.5 ITaker NEURAL NETWORKS TOOLBOX
3.6 MynbTUMeIMITHBIE CPEACTBA B KAXKIOM KMITBIOTEPHOM KJIacce U B JICKIIMOHHOMN
aAyIUTOPHH
3.7 Bpay3sep, ceTeBble KOMMYHHKAIIMOHHBIE CPEJICTBA JIJIs BbIXoAa B IHTepHeT

Kommbrorepnsie kinaccsl u3 pacyera 1 [IDBM ansa oqnoro obyuaemoro. Kaxaomy
o0y4aromeMycs JT0JKHA OBITh MPEJOCTaBICHa BO3MOXKHOCTh JOCTYIA K ceTsiM Tuna MHTepHer B
TedueHue He MeHee 20% BpeMeHH, OTBEIEHHOTO Ha CAMOCTOSITENIbHYIO TIOATOTOBKY.

14



