MMHOBPHAYKN POCCUIN
OEAOEPAINBHOE NOCYOAPCTBEHHOE BIOXXETHOE OBPA30BATEJIbHOE YYPEXOEHUE
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3aBeqyowmin kapegpomn

Mamemamuydeckux memodoe uccriedosaHusi ornepayuli
, AszapHoea T.B.
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PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

B1.0.19 HeueTkas nornka n HeMPOHHbIE CeTn

1. Wudp v HammeHoBaHMe HanpaBneHUsi NoAroToBKU/cneynanbLHOCTU:
38.03.05 bBwusHec-nHdopmaTUKa

2. Mpocdhnnb nogrotoBku/cneymnanmsaummn:. busHec-aHanuTMKa n cucTembl

aBTOMaTU3aLuuu NpeanpuaTUn

3. Keanudukaums (cteneHb) BbINYCKHUKA: Hakanasp

4. dopma obpa3zoBaHUA: O4Has

5. Kachenpa, oTBevarwLan 3a peanmsaumio gucumnnumHbl: MatemaTnyeckmx

MEeTOLOB UccneoBaHns onepauun

6. CoctaButenu nporpammbl:  KawwmpuHa VpuHa JleoHnaoBHa, JOKTOP TEXH. HayK,

npodpeccop kadeapbl MaTtemMaTM4eCckMx MeTo40B NCCreaoBaHMsa onepaunn

7. PekomeHgoBaHa: HMC dakynbteTta lNpuknagHon matemaTukn, UHOOPMaTUKA K

MexaHukn, npotokon Ne10 ot 15.06.2021

8. YuebOHbIK roa: 2022/2023 Cemectp(-bl): 4



9. Llenn u 3apgayum y4e6HON ANCLUNIIUHDI:

Llenu u3sydaemou y4yebHoU OuCyuUMIUHbI: NO3HAKOMUTb C OCHOBHBIMW TEXHOSOrNSMH,
nexatuMMn B OCHOBE METOA0B UCKYCCTBEHHOIO MHTENNEeKTa, O3HAKOMWUTb CTYAEHTOB C
OCHOBHbIMU KIflaccamum 1 npuHumnamm oby4yeHns HEMPOHHbIX CETEN, Kak TPaANULNOHHBIX,
Tak U OCHOBaHHbIX Ha He4yeTKoW roruke, copMmpoBaTb Yy CTYAEHTOB NpakTu4eckme
HaBbIK/ MO MCMNOMb30BaHMIO NPOrpaMM MOLENMPOBAHUSA HEMPOHHBLIX CETEN U HEYETKOM
NOrnKn onsa aHanuaa n obpaboTtke MHGopmaumu.

3adayu OucyunmnuHsblI:

1)O6y4nTb CTYAEHTOB OCHOBHbLIM MOHATUAM HEYETKOWN JTOrMKMU Y HEMPOHHBIX CETEN,
2)0aTtb npeacTtaBneHne o6 o06nacTaAX NPUMEHEHMS HEYETKUX MHOXECTB JOTMKUA U
HENPOHHbLIX CeTen B 3afadyax aHanusa n obpaboTku nHdopmaumu.

3)[Mo3HakoMUTb C MpOrpaMMHbIMW  CpeacTBaMv  ONs  MOLENMPOBaHUSA  HEYeTKUX
MHOXECTB U CO34aHUs HENPOHHbIX CeTeMN,

4)M3yumnTb WHCTPYMEHTarsbHble NHTErpMpoBaHHbIE nporpaMmHble cpeabl
pa3paboTymMKoB N5l NPUMEHEHNS MOAENEN HEHYETKMX MHOXECTB U HEMPOHHbIX CETEN,
5)3y4nTb TEXHONOMMNIO CO34aHUSA U UCNOSb30BaHMSA HEMPOHHBIX CETEN,

6)O3HaKOMUTb C NpUHUMNAMN MOAENUPOBAHUS HEYETKOW FOrMKU N HENPOHHbIX CeTewn
ANS pelueHuns 3agad B obnactn GusHec-aHanUTUKK.

10. MecTo y4ye6HOM gucuMnnuHbl B cTpykType OOI:

AuvcumnnuHa oTHocuTCA K 0Bsi3aTenbHbIM - AUCUMMNIMHAM  BapuaTUBHOW  YacTu
npodeccuoHanbHoro uukna. [Ona wmsydeHus Kypca Heobxoaumbl 6GasoBble 3HAHUS
ANCKPETHOM MaTemMaTvkMu M ONTUMM3auum U MaTeMaTMYeCcKMX METOAOB MNPUHATUSA
peLleHnn.

11. MnaHumpyemble pe3ynbTaTbl OOy4YeHMs no AucuunnuHe/moaynio (3HaHuUA,
YMEHUSl, HaBblKW), COOTHECEHHblEe C NNaHUPyeMbIMU pe3ynbTaTaMu OCBOEHUA
obpasoBaTefnibHOM NporpaMmmbl (KOMNEeTEHUUSAMU BbINYCKHUKOB):

KomneTteHums MnaHnpyemblie pesynbTaTtbl 06y4eHus
Kon HassaHune
OrllK- | Ucnonb3yeT  meToabl UM | 3Hameb!
4.2 nporpaMMHbie CcpencTBa | OCHOBHbIE onpeaeneHns HeYeTKOM JIOTMKU U HEMPOHHbIX
06paboTkm nHdopmavmm cetenn, obnactm MNPUMEHEHUA HEYETKNX MHOXECTB
NOMMKN N HEMPOHHbIX CEeTen, TEXHOMOMMI CO3OaHUsA U
NCMNoNb30BaHUs HENPOHHbIX ceTen, NPUHUMNbI

MOOENMPOBaHUS HEYETKON FOMMKN U HEMPOHHBbIX ceTen
ONS  peweHns 3KOHOMUYECKMX W MPOM3BOLCTBEHHbIX
3agau.

ymemsn:

NPUMEHATb  NporpaMMHble  CpeacTBa  pas3paboTkm
MoOenem He4vyeTKOW TIOrnKN, HEWPOHHLIX ceTen ans
3aga4y 06paboTkm nHdopmauun

gnadems (UMemb HasbIK(U)):

- HaBblKaMM MOCTPOEHUS U OBYYEHUS WCKYCCTBEHHbLIX
HEMPOHHbIX CETEN; HaBblkamMu (OPMUPOBAHUA CUCTEM
HeYeTKOro Norm4yeckoro BbiBoAa B 3agadax obpaboTku u
CTPYKTYpU3auun nHdopmauuu.

OrllK- | Ucnonb3yeT  meToabl UM | 3Hameb!

4.3 nporpaMMHbie cpencTBa | NporpaMMmHble CPeacTBa Ansd MOLENMPOBaHUA HEYETKUX
aHanmsa nHgopmauum MHOXEeCTB n cosgaHua HEeNPOHHbIX ceTen,
WHCTPYMEHTArnbHbIE WHTErPUMPOBaHHbIE MPOrpaMMHbIE
cpedbl pa3paboTynMkoB AN MPUMEHEHUs  Moaenen
HEeYeTKUX MHOXECTB U HEMPOHHBLIX CeTEN .

ymeme:




eriadems (UmMemsb HasbIK(U)):

BbiBOAA 3HaHUN 7]
pes3ynbLTaToB.

- Monb30BaTbCs annapaTHbIMU CPEACTBaMM  CO3[aHMS
HENPOHHbIX CETEN N HEYETKUX NOTMYECKUX Moaenen npu
pelleHnn 3agay aHanusa nHgpopmalmu.

HaBblkaMy MOCTPOEHUS N OBYYEHUs WUCKYCCTBEHHbIX
HEMPOHHbIX CeTel; HaBblkamMu (OPMUPOBAHUSA CUCTEM
HEeYeTKOro NorM4eckoro BbiBO4A, PasfnUYHbIX CTpaTerum
0b6BbsACHEHMSA

nony4YeHHbIX

12. CTpyKTypa 1 cogepxaHue y4eo6HON ANCLUNSINHDI:
O6bem ancuMnnnHbI B 3a4€THbIX egnHMuax/qacax B COOTBETCTBMM C y4E€OHbBIM NfiaHOM

— 3/108
13. Bugbl y4eb6HOM paboThl:

TpynoemMKocTb (4Yachl)
B Tom Mo cemecTtpam
Bua y4eGHol paboThl Boero M:?ggaek':m
BHOVA 4 ceMm. | Necem.
cdopme
AyOuTOpHbIE 3aHATUSA 32 32
B TOM 4ucne: nekunmn 16 16
npakTu4eckme
nabopartopHble 16 16 16
CamocTtodartenbHas paborta 76 76
Utoro: 108 108
dopMa NpomMexyTo4HOM aTTecTaumm Kypcosasi
pabota

13.1 CopepxaHue pa3genoB AUCLUNIUHDI:

Ne Peanusauus
n/n H pasgena
avMeHoBaHue pasgena
AMCLINIAHBL CopepxaHue pasgena QUCUUNInHLI ANCLMNINHBI C
NOMOLLI OHMNAaMH-
Kypca, QYMK *
1. Nekuun
1.1 | BBegeHue B HeYeTKME BO3HUKHOBEHME HEYETKMX MHOXECTB. CoBpeMeHHble
MHOXecTBa CoBpeMeHHble TEHAEHLMM UCMONb30BaHUSA | HENMPOCETEBbIE
W onepaumm Hag HUMK HEeYeTKNX MHOXECTB B CO34aHNN TexHonormm
WHTErpnpoBaHHbIX MHADOPMAaLMOHHBIX https://edu.vsu.ru/c
cuctem. Hevetkas noruka. Msrkme ourse/view.php?id=
BblUMCNEHMUA. JIMHrBUCTMYECKas 2017
HeonpeaeneHHOCTb. OCHOBHbIE TUMbI
dYHKUUIA NpuHagnexHocTu. HeveTkune
OTHOLLEHMNS
1.2 HeueTkas n OnpeaeneHns HeYeTKon K CoBpeMeHHble
NUHIBMCTMYECKad TNIMHFBUCTMYECKON NEPEMEHHbIX. HenpoceTeBble
nepemMmeHHble. HeveTkne HeueTkne BenuuuHbI, Yncna u TexHonorum
BENUYUHBI, Yncna un WHTepBanbl. TpeyrornbHble HeYeTkme https://edu.vsu.ru/c
WHTepBanbl yucna u TpaneumeBuaHble HeYeTkne ourse/view.php?id=
MHTEepBanbl 2017
1.3 | OCHOBbI HEYETKOW NTOTMKK lMoHATME HeyeTKOro BbiCKasbiBaHMs U | CoBpeMEHHbIE
He4yeTKoro npegukara. HeueTkne | HelpoceTeBble
npeaukarhbl. OcHOBHble nornyeckue | TeXHONOorn
onepauum C HeYeTKMMMU BbiCKasbiBaHusMU. | https://edu.vsu.ru/c
Jlornyeckoe oTpuuaHune He4yeTKkux | ourse/view.php?id=
BbICKa3blBaHU. HeuyeTkaa KOHbHOHKUMA u | 2017
OV3bIOHKUKMSA. HeveTkaa nmnnukaums.
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1.4 | Cncrtembl HEYETKOrO BblBOAA BbasoBas apxutekTypa CUCTEM HEYETKOro CoBpeMeHHble
BbIBoga. OCHOBHbIE 3Tarbl HEYETKOro HenpoceTeBble
BbiBOAa. PopmupoBaHme 6a3bl npaBun TexHornorum
CUCTEM HEeYEeTKOro BbiBOAA. https://edu.vsu.ru/c
dasz3ndukaumsa. Jedassandpukaums ourse/view.php?id=
OcCHOBHbIE anropuMTMbl HEYETKOro BbiBoAa. | 2017
1.5. | MNoHsaATME HelpoHHOW ceTun, ee | NcTopusa nccrnenoBaHnsi B obnactu CoBpeMeHHble
dyHKUMOHMPOBaHWE 1~ HEeNPOHHbIX ceTen. buonornyeckni HenpoceTeBble
o6yyeHune. Knaccudumkaums HerpoH. CTpyKTypa n OYHKLUMOHUPOBAHME | TEXHOMOMMK
HEWpPOHHbIX ceTen NCKYCCTBEHHOrO HeripoHa. NocTtaHoBka https://edu.vsu.ru/c
3agaun oby4eHns HEMPOHHOM CETMW. ourse/view.php?id=
Knaccudukauunsa HEMPOHHbIX ceTen n nx 2017
cBowncTBa. APPEKTMBHOCTL HEMPOHHbIX
ceten. MHorocnomnHas HeMPOHHas CeThb.
Kpyr 3agay, peliaembix C NOMOLLbIO
HEeNpPOHHbIX ceTen. PelleHne 3agay
Knaccudukaumm, pacno3HasaHus ob6pasos,
NPOrHO3MPOBaHNS 1 yNpaBrieHns C
MOMOLLbIO YKa3aHHbIX KITaCcCOB HEMPOHHbIX
ceTen.
1.6 | CTaHOapTHbIE apXUTEKTYpbI MeToabl 1 anropuTmbl 06y4eHns CoBpeMeHHble
HENPOHHbLIX ceTeNn. WCKYCCTBEHHbIX HEMPOHHbIX CETEN. HenpoceTeBble
WcecnenoBaHmne nepcenTpoHHbIX CEeTEN, TEXHOMormm
anropuTm oGpaTHOro pacnpocTpaHeHns https://edu.vsu.ru/c
owmbkn. ViccnegoBaHue paguanbHbIX ourse/view.php?id=
BasucHbIx ceTen obLiero Buaa. 2017
1.7 | F'mbpuaHble HEMPOHHbIE CETU HeueTknin HeMpoH. Apxutektypa HeueTkon | CoBpeMeHHbIe
(rmbpuagHom) HempoHHow ceTn. Oby4deHune HempoceTeBble
rmbpunaHon HepoHHoN ceTu. PelueHne TexHonormm
3agaym knaccmdumkaumm ¢ NoMOLLbH https://edu.vsu.ru/c
rmbpuaHom HEMPOHHOW CeTH. ourse/view.php?id=
2017
2. llabopaTopHbie 3aHATUSA
2.1 | Cnctembl HEYETKOrO BbIBOAA MopgenupoBaHue NpoCTENLLEro CoBpeMeHHble
npocTenLen cucTeMbl HEYETKOTO BbiBOAA C | HEMPOCETEBLIE
nomoLlbto 6ubnuoTek sisbika Python. TEXHOMNormmn
https://edu.vsu.ru/c
ourse/view.php?id=
2017
2.2 | lNoHATne HelpoHHOW ceTn, ee MopenupoBaHue, nporpaMMmnpoBaHue u CoBpemeHHble
dOYHKUNOHNPOBaHUE U nccnegosaHve BO3MOXHOCTEWN HeWnpoceTeBble
ob6yyeHune. Knaccudpmkaums NpocCTenLLEero nepLenTPoOHHOro HEMpPoHa C | TEXHONOrMn
HENPOHHbIX ceTen nomoLlbto 6ubnuoTek sisbika Python. https://edu.vsu.ru/c
ourse/view.php?id=
2017
2.3 | CtaHgapTHble apxXUTEKTypbl MogenuposaHue n oby4eHue cetu CoBpemeHHble
HEWPOHHbIX CETEMN. 0OpaTHOro pacnpocTpaHeHUs C MOMOLLbI0 | HEMPOCETEBbIE
6ubnmoTek s3bika Python TexHonormm
https://edu.vsu.ru/c
ourse/view.php?id=
2017
2.4 | T'nbpuaHble HENPOHHbIE ceTn MopenupoBaHue n oby4yeHne Henpo- CoBpeMeHHble
HEeYeTKOWN CeTU pacnpoCTpaHeHUs C HelpoceTeBble
nomoLbo 6ubnuoTek sisbika Python TEXHOMOormm

https://edu.vsu.ru/c
ourse/view.php?id=
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2017

13.2 Pasgenbl AMCUUNAUHBLI U BUAbI 3aHATUN:

Ne Buabl 3aHATUN (4acoB)
HanmeHoBaHue pasgena R~
n/ Mpaktnue | Jlabopatop [CamocTtosTenbH
ANCLUUNINHDBI JNlekuun Bcero
n CKne Hble ad pa60Ta
BBepneHue B HeyeTkne
1 | MHOXecTBa 2 0 6 8
1 onepauuu Hag HUMn
HeueTtkasa n
NMHrBMUCTUYECKas
2 | nepeMeHHble. HeyeTkne 2 0 6 8
BESTMYMHbBI, Yncna n
WMHTepBanbl
3 | OcHOBbI HEYETKOW JTOTMKK 2 0 6 10
4 | CncrtemMbl HEYETKOrO BbIBOAA 2 4 4 8
lMoHATHE HEMPOHHOWN ceTn, ee
HKLMOHNPOBAHNE U
5 | PYHKUMOHMPD 4 4 4 13
oby4eHune. Knaccudmkaums
HENPOHHBbIX ceTen
TaHOapTHbI XUTEKTYPbI
g | CTaHnaptHeie apxutekTyp 2 6 14
HENPOHHbIX CETEMN.
7 | TnbpugHble HEMPOHHbIE CETH 2 2 6 11
UToro: 16 16 40

14. MeToan4yeckue ykasaHmMAa Ans odyvarowmxca Nno 0CBOEHUIO AUCLUMIIUHDI

B pamkax obuwero obbema 4acoB, OTBEAEHHbIX ASf11 WU3YYeHUs OUCLMMINHDI,
npegycMaTpuBaeTCsi BbINOMIHEHME CRneaylwux BUMOOB CaMOCTOATENbHbIX paboT
ctyneHTtoB (CPC): nsyyeHne teopeTndeckoro matepmana n noarotoska slabopaTopHbIX
paboT No TemaMm, M3YYEHHbIM Ha NPaKTUYECKUX 3aHATMAX. [ONns camMoCToATENbHOro
N3yYeHus OUMCUUNIIMHBI BBIHOCUTCA YacTb Matepuana no temam 1-7 AUCUMNAWUHBI C
BO3MOXXHOCTbIO KOHCYNnbTauum y npenogasatens obwmm o6bemom 10 yacos CPC.

[na BbInonHeHus nabopaTopHbIX paboT HacToswen y4yebHOW nporpamMmbl CTYAEHT
AOIMKEH nNpenBapuUTENbHO CaMOCTOATENbHO OCBOUTb TEOPETUYECKU  MaTepuan
cooTBeTCTBYlOWMX TeM. [Ona 3awutbl paboTbl OH [OMMKEH 3HaTb TEeOpeTU4EeCKWUi
mMartepuan u npoaeMOHCTPUPOBaTb 3HAHWE NMYTEM BbINOMHEHMS NTabopaTopHbIX paboT
Ha sa3blke Python. O6bem CPC, oTBOANMbLIN Ha 3Ty paboTy coctaBnseT 20 4acos.

Mpn ncnonb3oBaHUM OUCTAHLMOHHBLIX 0B6pa3oBaTeribHbIX TEXHONOMMN N 3MEKTPOHHOIO
0by4eHnsa CTyaeHTbl OOMMKHbI BbIMOMHATE BCe yKa3aHus npenogasaTenen no paborte
Ha LMS-nnatcopme, cBoeBpeMeHHO nogknoyatbcs K online-zaHaTuam, cobniogatb
pekoMeHaaumm no opraHn3aumm caMmoCcTosiTENbHOW paboThl

15. NMepeyeHb OCHOBHOM U AONOJSIHUTENILHOW NUTEPaTypPbl, PECYPCOB UHTEPHET,
HeobXoAUMBIX ANl OCBOEHUSl AUCLMUMIIUHbI

a) OCHOBHas nNuTepaTypa:

Ne n/n MNCTOYHMK

PyTkoBckas [J. HelpoHHbIe ceTun, reHeTu4ecKne anropuTMbl U HeueTkne cuctemsl: MNep.c
nonbck..O.PyguHckoro. [OnekTpoHHbIv pecypc] : / PyTtkoBckas [., MunuHbckun M., PyTkoBcKui
J1. — OnekTpoH. gaH. — M. : lopsivas nuHusa-Tenekom, 2013. — 384 c. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll id=11843

2 Boposukos, B.[1. TMonynapHoe BBeAeHWE B COBPEMEHHbLIN aHanu3 [aHHbIX B cucteme



https://edu.vsu.ru/course/view.php?id=2017

STATISTICA.YuyebHoe nocobue ans By30B. [ONEKTPOHHbIN pecypc] : yyebHoe nocobue. —
OnekTpoH. gaH. — M. : lopsvasa nuHua-Tenekom, 2013. — 290 c. — Pexwum pgoctyna:
http://e.lanbook.com/books/element.php?pll_id=11828

0) pononHUTeneHaga nuTeparypa:

Ne n/n MNcToYHMK

Kpyrnos B. B., Bopucos B. B. NckyccTBeHHbIE HEMPOHHbIE ceTW. Teopusi U npakTuka. - M.:
3
Nopsayvas nuHuna - Tenekom, 2001.- 382 c.

Boposukos B.IN. HenpoHHble cetn STATISTICA Neural Networks: MeTogonorus n TexHonorum
4 COBpeMEeHHOro aHanuaa gaHHbix / MNMoa pepgakuymen B. M. BoposukoBa.— M.: [opsavas nuHua —
Tenekom, 2008. — 392 c.

5 Actaxoa L.®. , Yyniokor B.A., KawunpuHa W. J1. n gp. Cuctembl MCKYCCTBEHHOIO UHTENNEKTA.
MpakTnyeckun kypc. M. : BUHOM. JlabopaTopusi 3HaHun, 2008. — 292 ¢

6 XarikuH C. HenpoHHble ceTu. - M3gaTenbcTtBo: Bunbamc ISBN: 5-8459-0890-2, 2006. - 1104 c.

B) 0asbl AaHHbIX, VIH(*)OpMaLI,VIOHHO-CI'IpaBO‘-IHbIe 1 NOUNCKOBbIE CUCTEMDbI:

Ne n/n MNcTOYHMK

http://e.lanbook.com/

! AnekmpoHHas bubnuomeyHasi cucmema «M30amenbcmea «JlaHby,
8 http://www.biblioclub.ru
OneKkTpoHHas GubnunoteyHas cuctema «YHuBepcuTeTckas bubnmorteka — online»
9 http://www.lib.vsu.ru.ru
OniekmpoHHas bubnuomeyHas cucmema BIY
10 OnnawiH kypc CoBpeMeHHbIe HEMpPOCEeTEBbLIE TEXHONOMMK

https://edu.vsu.ru/course/view.php?id=2017

16. lMepeyeHb y4yebHO-meTOAMYECKOro obecne4vyeHUss ANA CaMOCTOATEeNbHOMU
paboTbl (y4ebHo-memoouyeckue pekomeHOauyuu, rnocobus, 3adayHuKuU,
MemoOuYeCcKUe yKasdaHusi 0 8bINOSIHEHUK Mpakmuyeckux (KOHMpOoIsbHbIx) pabom u

op.)

Ne
NcTouHUK
n/n
11 KawwnpwuHa W.J1. HelipoceTteBklie 1 rubpuaHbie cuctemol/ T.B AsapHoea, W.J1.
KawwunpunHa .— BopoHex : 3pgaTenbckun gom BI'Y, 2014 .— 96 c.

17. UHcpopmaLIMOHHBbIE TEXHONOIMU, UCNoNb3yeMble ANA peanu3auum y4eoHom
AUCLMNIINHDBI, BKNOYasa nporpaMmmMHoe obecneyeHme 1 MHPOpMaLUOHHO-
CrpaBoOYHble CUCTEMBI (MpU Heo6XxoANMOCTH)

AuncunnnuHa peanuayeTtcs ¢ NPUMMEHEeHNEM 3MEKTPOHHOIo 0byYyeHnst U ANCTaHLNOHHbIX
obpasoBaTenbHbIX TEXHONOrMI. [Ansa opraHmM3aumm 3aHATUIN PEKOMEHAOBAHbI OHMaNH-
Kypcbl «Teopusi BeposiTHOoCcTen» U MaTemaTudeckas ctaTtuctuka, pasMeLLeHHble Ha
nnatgopme AnekTpoHHoro yHneepcuteta BI'Y (LMS moodle), a Takke NHTepHET-
pecypchbl, NpMBeaeHHbIe B .158B.

18. MaTepmanbHO-TeXHU4YecKkoe obecneyeHme AUCLUNIINHDI:

JlekumoHHas ayautopusi [OMmKHa OblTb OCHALLEHHOW COBPEMEHHBLIM KOMMbIOTEPOM C
yctaHoBneHHbiM1n OC Windows n MS Office nogkntoyeHHbIM K HEMY MPOEKTOPOM C
BMOEOTEPMUHANA Ha HaCTEHHbI 3KkpaH. JlabopaTopHble 3aHATUSA  OOJDKHbI
NPOBOANTLCA B CMEeLManM3vpOBaHHOW ayauMTOpMM, OCHALLEHHOW COBPEMEHHbIMU
nepcoHanbHbIMM  KOMMbOTEPAMM W NporpaMMmHbiM - obecneveHmem (Python) B
COOTBETCTBUMN C TEMATUKOWN M3y4aemMoro matepmana.

19. POoHA OLEHOYHbIX CPeacTB:



https://edu.vsu.ru/course/view.php?id=2017

19.1.

I'Iepequb KOMMNeTeHUun ¢ YKazaHuem 3tanoB d)OpMVIpOBaHVIﬂ n
nnaHnpyemMbIiX pe3yrnbTaTtoB 06yquM;|

Kop v cogepxaHue MnaHnpyemble pesynbTaThl OT1anbl
KoMneTeHuun (Mnn | obyyeHus (NokasaTenu gOCTMKEHUS dopMMpoBaHus dOC*
ee yacTn) 3a[laHHOro YPOBHS OCBOEHUSI KOMMeTeHL MmN (cpenctBa
KOMMEeTEeHLMN NocpeacTBOM (pasgensbl (Tembl) OLeHVBaHWS)
POpMUPOBAHMS 3HAHWUIA, YMEHUIA, ONCUUNAUHBI UK
HaBbIKOB) Moayns v ux
HanMeHOoBaHue)
MK-4 3HaThb: 1.1 BeegeHuve B
nposeneHue OCHOBHble oOnpefeneHnss HeYeTKoW | HeyeTkue
aHanusa NOrMKM N HEWPOHHbIX  CeTewn, | MHOXecTBa
WHHOBaL MK B | obnactM  NpMMEHEHWs  HeYeTKUX | 1 onepaumu Hag
3KOHOMMUKE, MHOXECTB NOMMKA U HEWPOHHbIX | HUMM
ynpasneHnm n | ceter, TexHonoruw cosgaHus u | 1.2. HeyeTkasa n YCTHBIN ONMpPoc
WHopMaLNOHHO- NCNONb30BaHUA HEWPOHHbIX CeTen, | NUHrBUCTUYecKas
KOMMYHMKaTUBHBIX | MPUHLMNbI MOLENMPOBaHNS | NEPEMEHHbIE.
TEXHOMNOrMM HEYeTKOM 1OrMKM U HEWpOHHbIX | HeveTkne
ceTen OAnsa peleHus 3KOHOMUYECKUX | BEMUYMHBI, Yucna u
1 NPOM3BOACTBEHHbIX 3a4au. WHTEepBarnbl
YMeTb:
NPUMEHATbL NporpammHble cpeactea | 1.3. OCHOBbI
pa3paboTkm  Mogenem  HeyeTKOW | HEYETKOW FTOTUKM YCTHbIN onpoc
NOrMKW, HENMPOHHbLIX CEeTEN,
Bnapgetb: 2.1. Cuctembl
HaBblkaMW MOCTPOEHUS U OBy4eHUst | HEeYeTKOro BbiBOAA
WUCKYCCTBEHHbIX HENPOHHbIX CceTewn;
JlabopatopHas
HaBblkamMn POPMUPOBAHMA CUCTEM pabora 1
HEYeTKOro norMyeckoro BbiBoga, Ans
nNpoBeAeHMs aHanu3a WHHOBaLuun B
9KOHOMMKE, ynpaBneHum
MK-18 3HaTb: 1.5 lMoHaATne YCTHbIN onpoc
CnocobHOCTb nporpaMmmHble cpefcrea Ons | HEMpOHHOW ceTwn, ee
ncnonb3oBaTb MOENMPOBaHNS HEYETKMX MHOXECTB | (DYHKLUNOHUPOBAHUE
COOTBETCTBYIOLMUA | U CO34aHUSA HEWPOHHbIX CeTew, | U oby4deHue.
MaTemaTu4eckum WHCTPYMEHTarbHble Knaccundukauns
annapat u WHTErpMpoBaHHble NporpaMmMHble | HEMPOHHLIX CeTen
WHCTPYMEHTarnbHble | cpeapl pa3paboTynkoB ans
cpeacTea ans npUMeHeHNss Modenen  HevyeTKux
obpaboTkn, MHOXECTB 1 HEVPOHHbIX CEeTeN .
aHanusa u YmeTb: 2.3 CraHgapTHble YCTHBIN onpoc
cuncrtemMatTusaynn - NMoJ1Ib30BATbCA annapaTHbIMU apXUTeKTypbl
MHdopMaLumn no cpeactBamMu  CO3AAHWUA HEUPOHHBIX | HENPOHHBLIX CEeTEeN.
Teme cetel U HEYETKUX  NOTNYEeCKUX
nccrnegoBaHust mogenen npu peLueHun
3KOHOMMUYECKNX "
NPOV3BOACTBEHHbIX 3a4au.
Bnagetb: 2.3 CtaHgapTHble JTabopatopHas
HaBblkaMW MOCTPOEHUA U OBYYEHMS | apXUTEKTYpbl paborta 2
NCKYCCTBEHHbIX HEeWPOHHbIX CeTeWu; Hel71p0HHbIX ceTen.
HaBblkaMn (POPMUPOBAHUS CUCTEM | 2 4 I'uGpuaHbIe
HEYETKOrO  JIOTMHYECKOrO  BbIBOAR, | hejipoHHbie ceTy
pasnu4yHbIX  cTpaTerun BbIBOAA
3HAHUN N OBBACHEHMS MONYyYEHHbIX
pes3ynbTaToB.
MpomexyToyHasa aTrectauus KM




19.2 OnucaHue KpUTEep1eEB U LWIKanbl OLEeHUBaHUA KOMNEeTEeHUUN (pe3ynbTaTtoB 00y4YeHunn)
NpU NPOMEXYTOYHOM aTTecTaumm

YpoBeHb
KpuTepuun oueHnBaHus KoMneTeHunm cchopmupoBaHH LLikana oueHokK
OCTHn
KOMneTeHunmn

Obyvarowutics 6 nonHolu mepe gnadeem  MOHAMUUHBIM losbiweHH OmnuyHo
annapamom daHHOU obriacmu HayKu (meopemuyeckumu ocHogamu bl
OucyunnuHel), cdan ece npakmu4yeckue U KOHmMpOosibHbie pabomai, YpO8€eHb
cpedHee Konu4ecmeo rpasusibHbIX OIMeermos8 Ha 80MpOCkl Mecmos
npesbiwaem 80%.
Obyvarowutcss enadeem OHAMUUHbIM — arnnapamomM  OaHHOU baszoenlili Xopouwio
obriacmu Hayku (meopemu4ecKuMu OCHO8aMu OUCUUIIIUHbI), HO yPOBEHb
He cOan O0Hy [MPaKkmu4yeckyto  Uiu KOHMPOJIbHbIX pabomy,
cpedHee Konu4ecmeo rpasusibHbIX OMeemos Ha 80MpOCkl Mecmos
Haxodumcs 8 Ouarna3oHe70-80%.
Obyyvarowutics democmpupyem HeysepeHHoe enadeHue lMopozoeniti Yoosneme
MOHAMUUHbIM arnnapamom OaHHoU obracmu HayKku YpO8€EHb opu-
(meopemuyeckumu OcHogamu QucyurnnuHbl), He cdan dee mesibHO
pakmu4ecKux umu KOHmMpOsibHbIX pabomsl, cpedHee Konu4ecmeo
rpasusibHbIX 0mMeemo8 Ha 80MpPoCkl Mmecmo8 Haxooumcsi 8
Ouana3soHe 60-70%.
Obyyvarowutics deMoHCmMpupyem ompbI8OYHbIE, (hpasMeHmMapHbIe - Heydosene
3HaHusi, dornyckaem epybble owubku, He cdan bosiee ds8yx meopumern
Mpakmu4yeckux Uslu KOHMpPOIibHbIX pabombl, cpedHee Konu4ecmaso bHO
rpasusibHbIX 0OMBemo8 Ha 80rpocki mecmos meHee 60%.

19.3 TunoBble KOHTPOJSIbHblE 3afJaHUA WM WHble MaTepuanbl, Heobxoaumble AN
OLleHKU 3HaHWW, YMEHWMN, HaBbIKOB U (Unu) onbiTa AEATENbLHOCTU, XapakKTepusyruime
3Tanbl (OPMMPOBAHMA KOMMNETEeHLUMA B Mpouecce OCBOEHUsT obpa3oBaTefibHOM
nporpamMmmbl

19.3.1 lNprMepPHbIN CMUCOK TEM KYpCOBbLIX paboT:

1. IHTennekTyanbHas cuctema AnarHOCTUKN CIIOXKHbBIX TEXHUYECKNX YCTPONCTB

2. NHTennekTyanbHas cucTemMa pacno3HaBaHWUsi KPUMWHAmNbHbIX CUTyauMn MO AaHHbIM
BMaeoHabnogeHun.

3. HTennekTyanbHas CUCTEMa OLLEHKN XXMUION HEABMXUMOCTMW.

4. VlHTennekTyanbHasa cMctema OLEHKM CTOMMOCTU NoAepKaHHbIX aBToMobunen.

5. WHTennektyanbHas cucTtema MPOrHO3NpOBaHUA KypCOB BantoT, KOTUPOBOK aKkLUn U
LUeHHbIX Bymar (C yyeTom BNnsaHMSA 60nbLIOro konuyecTsa hakTopos).

6. HTennekTyanbHas cuctema oLeHkM BaHKOBCKNX PUCKOB.

7. WHTennekTyanbHas cuctema OLEHKN KpeauTocnocobHOCTM hr3nyecknx nuu.

8. MIHTennekTyanbHasi CUCTEMA BbISABIIEHUS KITMEHTOB-MOLUEHHMKOB CTPAaXOBbIX KOMMaHWUN.
9. MHTennekTyanbHasi cUCTeMa OLIEHKN BEPOSTHOCTU BaHKPOTCTB OpraHu3auui.

10. WHTennekTyanbHas cuctemMa nNpOrHO3MpoOBaHWS pacxoda 3AaHuAMW TennoBon u
3MNeKTPUYECKON IHEPTUN.

11. iHTennekTyanbHasi cMcteMma NporHo3MpoBaHMsS UHOEKCOB NOTPEOUTENBCKUX LIEH.

12. MHTennekTyanbHas cuctema nporHo3mpoBaHUS pesyribTaToB FOfIOCOBaHUN.

13. WHTennekTyanbHas cuctemMa NpPOrHO3NpOBaHUA  pesynbTatoB  BbIOOPOB B
3akoHogaTenbHoe cobpaHme obnacTtu, Kkpas.

14. VIHTennekTyanbHasi cCMCTeMa-coBeTUYMK Bbibopa npodeccum.

15. MIHTennekTyanbHas cuctema nogaepxku NpuHATUS peLleHnin pykoBoamTens (ovpMbl.
16. NHTennekTyanbHasa cuctema (opmMupoBaHUa KOIMUUUEHTOB Mcxoda CrOPTUBHbLIX
mMaT4yen (MporHo3npoBaHue ByKMeKepCKNX KO3a(hPULNEHTOB).

17. VIHTennekTyanbHasi cMctema MporHOo3MpOBaHUS pesyribTaToB aBTOMOOWUITbHBIX FOHOK,
CKayek 1 np.



18. NIHTennekTyanbHas cuctema nNporHO3MpoBaHUSA BEPOATHOCTU OOPOXKHO-TPAHCMOPTHbBIX
NPOUCLLIECTBUM.
19. WHTennekTyanbHash cuctemMa ONTUMAarnbHOro pacnpegeneHus bromgpkera OusHec-

CTPYKTYP.
20. MHTennekTyanbHas cuctema nogbopa kaapoB AN KOMMEPYECKOWM CTPYKTYpPbI.

19.3.2

N

© 0N U AW

11.
12.
13.

14.
15.

16.
17.
18.

19.
20.
21.

MepeyeHb BONPOCOB Af1s MPOBEAEHUs YCTHOrO onpoca.

Bo3HMKHOBEHME HEYETKUX MHOXeCTB. HeuveTkasa noruka. Markme BblMUCNEHUS.
OnpeneneHuns He4yeTkMx MHOXeCTB. [narpamma 3age. NpeacrtaBneHns HeYeTKUX
MHOXecTB. [lnarpamma BeHHa.

XapakTepuCTUKK, orepauuun, CBOMCTBA HEYETKUX MHOXKECTB

OcHoBHbIE TUMbl PYHKUUIA NpUHaANexXHoCTU. HeveTkne oTHOLWEHNS
OnpeneneHnst HEYETKOM U JIMHIBUCTUYECKON NEPEMEHHbIX.

HeueTkne BeENUYMHbBI, YNCa U MHTEpPBArbI.

TpeyronbHble HeYEeTKME YUCna 1 TpaneuneBuaHble HeYeTKne nHTepBarbl
lMoHATHE HEYETKOro BbiCKa3blBaHNSA U HEYETKOro npeankaTa. HeveTtkue npegunkaTbl.
OcCHOBHbIE fnorn4eckme onepaumm ¢ He4eTKMMN BbiCKa3biBaHUSAMMW. Jlormyeckoe
OTpuLUaHNE HEYETKNX BbICKa3bIBaHWMN.

. Jlornyeckasa KOHbIOHKLMSA HEYETKUX BbiCKa3blBaHUI. Jlornveckan AN3bOHKLNSA HEYETKNX

BbICKa3blBaHUN.

HeueTkaga nmnnukaumns. HeyeTtkas akBMBaneHTHOCTb. NpaBuna HeYEeTKNX NPOAYKLMNA.
Mpsimon n o6paTHbIN MeToAbl BbIBOAA 3aKMOYEHUA B CUCTEMAX HEYETKMX MPOAYKLMI
BbasoBasi apxutektypa cuctem HeveTkoro BbiBoga. OCHOBHbIE 3Tanbl HEYETKOMO BbIBOAA.
dopmupoBaHmne 6a3bl NpaBuIT CUCTEM HEYETKOIO BLIBOAA.

NcTopusa nccnegoBaHns B 06nactu HEMPOHHbIX ceTen. bMonormyeckmmn HEMPOH.
CTpykTypa 1 yHKLUNOHMPOBAHME UCKYCCTBEHHOIO HeMpoHa. NocTtaHoBKa 3agayum
00y4eHNss HEMPOHHOM CeTW.

Knaccudpukaumst HEMPOHHLIX CETEN N X CBOWCTBA.

O eKTMBHOCTb HEMPOHHBLIX ceTeln. MHorocrnonHas HeMpoHHasa ceTb.

PelwweHne 3agay knaccugukaumm, pacnosHaBsaHs obpasos, NPOrHO3NPOBaHNS U
yrnpaBneHnsi C MOMOLLbIO YKa3aHHbIX KNAacCOB HEMPOHHbIX CETEN.

HeueTknin HeMPOH. ApXuUTeKkTypa HeYeTKon (rMbpuaHON) HEMPOHHON CETMW.

O6y4yeHne rmbpnaHON HEMPOHHON CETMW.

PelweHne 3agayn knaccudukaumm ¢ NOMOLLbI TMOPUAHON HEMPOHHOW CETH.

JlabopamopHas paboma Ne 1

Llencto pgaHHOM paboTbl saBndetca paspaboTka WHTennekTyanbHOW CUCTeMbI
HasHayeHus penTuHra punoma. B kayectBe obyuvatowlen BblGOpkM Heobxoomumo
Mcrnonb3oBaThb peueHsun Beb-canta RottenTomatoes— Habop wun3 5331
NO3UTMBHbIX W 5331 HeraTuBHbIX peueH3un. [Ana paspaboTkm Heobxoommmo
ncnonb3oBatb 6ubnuotekn Pandas, Scikit-Learn n PyMorphy2, a Takke dopenmMmBopk
TensorFlow kak cpeacTeBo aHanuaa.

JlabopamopHasi paboma Ne 2

Hanuwwute nporpammy, oby4atowyto MHOrocnovHbIn NepcenTpoH pacrno3HaBaHWUIo
PYKOMUCHBLIX M300paxeHnn uudp. BbixogHon cnon cetm pormkeH cogepxatb 10
HenpoHOB. Kaxablil HEMPOH BbIXOOQHOrO Crios AOSMKEH AaBaTb €AWHWYHBIA BbIXod Mpu
nogaye Ha BXo4 W300pakeHUsd, COOTBETCTBYHOLLEro €ro nopsgkoBOMY HOMEpY, Wt
HyrneBOW ANs BCeX OCTasnbHbIX N306paKeHnN.



