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PABOYAS MPOrPAMMA YYEEHOW ONCLUMMNUHDI

51.0.19 OcHOBBI HCKYCCTBEHHOTO MHTEIUIEKTA

1. Wndp n HanmeHoBaHUe HanpaBreHUs NoAroToBKMU/cneunanbHOCTH:
38.03.05  Busnec-ungopmamuxa

2. Npodmnb nogroToBkU/cneunanusaumn. busHec-aHarumuKka u cucmemol
asmomamu3ayuu npeonpusimutl

3. Keanudwmkauma (cteneHb) BbINyCKHUKa: 6akanasp
4. dopma ob6pa3oBaHUA: OYHas

5. Kacdheppa, oTBevyalowlan 3a peanusaumio gucumMniuHbl: Matematmyeckmx
MEeTOo0B UccrneaoBaHNs onepaumi

6. CoctaButenu nporpammbl:  KawmpuHa VprHa JleoHnaoBHa, AOKTOP TEXH. HayK,
npodoeccop

7. PekomeHaoBaHa: Hay‘-IHO-MeTOLI,I/I‘-IeCKI/IM COBETOM q)aKyaneTa HpMKﬂaﬂ,HOﬁ
MaTeMaTuku, MHd)OpMaTVIKVI N MeXaHUKN

lpomokorn o pekomeHdauuu: npoTtokon Ne5 ot 22.03.2024

8. YuebOHbIK roa: 2026/2027 Cemectp(-bl): 6



9. Uenu n 3agaum y4eb6HOM QUCLUNIIUHDBI:

Llenu u3sydyaemou y4yebHoOU OucCyuMUHbI: NO3HAKOMUTb C OCHOBHBIMW TEXHOJSIOrUsiMu,
nexaiuMmn B OCHOBE METOAO0B MCKYCCTBEHHOIO WHTENNEKTa, 03HAKOMUTb CTYOAEHTOB C
OCHOBHbIMU Kflaccamu 1 npuHUumnamMmm oby4yeHms HEMPOHHBbIX CeTen, Kak TPaaNLNOHHbBIX,
Tak U OCHOBaHHbIX Ha HEYeTKOW noruke, copMmMpoBaTb Yy CTYLEHTOB NpakTUdeckme
HaBbIK/ MO MCMNOMb30BaHWMIO MPOrpaMM MOLENMPOBAHUA HEMPOHHBLIX CETEN U HEYETKOM
norvkn ans aHanmsa n obpaboTtke nHopmauuu.

3adayu OucyunmuHsblI:

1)O6y4nTb CTYyQEHTOB OCHOBHbLIM MOHATUAM HEYETKOWN NOMMKN N HEMPOHHBIX CeTen,
2)0atb npenctaBneHne o6 obnacTax NPUMEHEHUS HEYETKMX MHOXECTB JIOTUKN U
HEMPOHHBIX CETEN B 3afavyax aHanmaa n obpaboTkmn nHpopmaumm.

3)[No3HakoMUTbL C MpOrpaMMHbIMW  CpeAcTBaMn AN MOLENUPOBaHUSA  HEYeTKUX
MHOXECTB M CO34aHNsi HEMPOHHbIX CEeTEN,

4)M13y4nTb MHCTPYMEHTalbHbIE UHTENPUPOBAaHHbIE NPOrpamMMHbIe cpebl pa3paboTyNKOB
AN NPUMEHEHNST MoaeNen HeYeTKUX MHOXECTB N HEMPOHHbIX CETEMN,

5)13yunTb TEXHOMOIMIO CO34aHNSA U UCMONb30BaHNS HEMPOHHBIX CETEN,

6)O3HakOMUTb C MpUHUMNAMU MOOENUPOBAHUS HEYETKOW NOMMKN N HEMPOHHBIX CeTen
ANs peweHus 3agady B obnactu busHec-aHannTuKN.

10. MecTo y4yeb6HOM AncuUNUHbI B cTpykType OOI:

AvcumnnuHa oTHocuTCA K obsi3aTenbHbIM - AUCUMMNIMHAM  BapuaTUBHOW  YacTu
npodeccuoHanbHoro uukna. [[Ona wmsydeHums Kypca Heobxoaummbl Gas3oBble 3HAHUS
ANCKPETHOM MaTtemMaTvkM M ONTUMMu3aumm U mMaTeMaTUyYecKMX MeTOAOB MNPUHATUS
peLleHnn.

11. MnaHupyemble pe3ynbTaTbl O0Oy4YeHUs MO AucuunnumHe/mMoaynio (3HaHuS,
YMEeHUsl, HaBblKU), COOTHECEHHble C NNaHUPyeMbiMU pe3yfbTaTaMu OCBOEHUs
obpa3oBaTesibHOM NporpamMmmbl (KOMNEeTeHUUAMMU BbINYCKHUKOB):

KomneTteHums lMnaHMpyeMble pe3ynbTaTbl 00y4yeHus
Kop HaseaHue
OrlK- | Ucnonb3yeTr MeToabl W | 3Hamb!
4.2 nporpaMMHble  CpeACcTBa | OCHOBHbIE OnpeaeneHns HeYeTKOM NOrMKN U HEMPOHHbIX
06paboTkm nHdopmavmm ceten, obnactM NPUMEHEHMS HEYETKUX MHOXECTB

FNOTUKN N HEMPOHHBIX CETEN, TEXHOMOTMIO CO3OaHUA U
MCMNOSIb30BaHMUS  HEWPOHHbLIX  ceTen,  MNpUHUMNMbI
MOOENNPOBaHUS HEYETKON NTOMMKN N HEMPOHHbLIX CETEN
ONA peleHnss SKOHOMUYECKMX M MNPOM3BOACTBEHHbIX
3agau.

ymemsb:

NPUMEHATbL MpPOrpaMMHble  cpeacTea  paspaboTku
Moaenen HedyeTKOM IOrMKM, HEMPOHHLIX ceTen Ans
3aga4y 06paboTkm MHdopMauun

eradems (UMemb HasbIK(U)):

- HaBblkaMy MOCTPOEHUS U OBYy4YEHUS UCKYCCTBEHHbIX
HENPOHHbIX CETEN; HaBblkamMn POPMUPOBAHUA CUCTEM
HEe4YeTKOro NorM4ecKoro BbiBoAa B 3agavax oopabdoTkum n
CTPYKTYpU3aumm nHdopmaumm.

OrlK- | Ucnonb3dyeTr meToabl W | 3Hamb!

4.3 nporpaMMmHble  CpeAcTBa | NPOrpaMMHble CPeACTBa ANA MOAENMPOBAHMS HEYETKNX
aHanmsa nHdgopmauum MHOXECTB n co3faHnsg HEeNPOHHbIX ceTten,
WHCTPYMEHTanbHble MHTErpPUPOBaHHbLIE MPOrpamMmMHble
cpedbl pas3paboTyMkoB AONA NPUMEHEHUs Moaenen
HEeYeTKUX MHOXECTB U HEMPOHHbIX CETEN .

ymemsb:




- Nonb30BaTbCs annapaTHbIMU CpeacTBaMyn CO3LaHuS
HEMPOHHbLIX CeTeN M HeYeTKUX JOrm4yeckux mogenen
npu pelleHnn 3agay aHanmsa nHhopmauuu.

eradems (UMemb HasbIK(U)):

HaBblKaMW MNOCTPOEHUSI N OOYYEHUS WCKYCCTBEHHbIX
HENPOHHbIX CETEN; HaBblkamMu POPMUPOBAHUA CUCTEM
HeYeTKOro nornm4yeckoro BbiBoAa, PasfnyHbIX cTpaTernim

BbiIBO4A  3HaHWN U
pe3ynbLTaToB.

o6bACHEeHNs

NoNny4YeHHbIX

12. O6bemM gMCUUNIIMHBbI B 3a4€THbIX eguHULax/4yacax B COOTBETCTBUMU C

y4eOHbIM nnaHom — 3/108

dopmMa NpoMeXXyTOHHOM aTTecTauunm Kypcosas pabora, 3adet

13. Bugbl y4e6HoM paboThbl:

TpynoemMKkocTb (4achl)
B Tom Mo cemecTpam
Y yucne B
Bug yuebHon pabothbl Bcero wHTEpaKTY
BHOVA 4cem. | Necem. [ ...
copme
AyOVTOpHbIE 3aHATUSA 32 32
B TOM yucne: nekuum 16 16
npakTnyeckme
nabopaTopHble 16 16 16
CamocTosiTensHas paborta 76 76
WToro: 108 108
KypcoBas
dopma NpoMeXyTO4YHON aTTecTaLmm paboTa,
3ayeT

13.1 CopgepxxaHue pa3genoB AUCLUNIIUHBI.

Ne Peanunsauus
n/n pasgena
HanmeHoBaHue pasgena
AVCLAN b CopepxaHue pasgena AMCUnninHbl ANCUMNNMHBI C
NMOMOLLLbIO OHNaH-
Kypca, QYMK*
1. Nekuun
1.1 BBegeHue B HeuveTkMe Bo3HMKHOBEHNE HEYETKNX MHOXECTB. B1.0.19 OcHoBbI
MHOXecTBa CoBpeMeHHble TEHAEHLMM UCMOMNb30BaHMS | UCKYCCTBEHHOTO
W onepaumm Hag HUMK HEYEeTKMX MHOXECTB B CO34aHNN WMHTEennekTa
WHTErpupoBaHHbIX MHPOPMALMOHHbIX https://edu.vsu.ru/
cuctem. Hevetkaa noruka. Markue course/view.php?i
BblUYUCNEHUs. JIMHrBucTUYeckas d=29774
HeonpeaeneHHocTb. OCHOBHbIE TUMbI _—
YHKUNIA NpUHaanexXHoCcTU. HeveTkue
OTHOLLEHUS
1.2 HeueTtkasi n OnpegeneHnst HeYeTKON U B1.0.19 OcHoBbl
NUHrBUCTUYECKAS TNIMHIBUCTUYECKOI NEPEMEHHbIX. NCKYCCTBEHHOIO
nepemMmeHHble. HeueTtkne HeuyeTkne Benn4mMHbI, Yncna u WHTEennekTa
BEMUYMHBI, Yncna u WHTepBanbl. TpeyronbHble HeveTkue https://edu.vsu.r
WHTEepBarn.l yucrna u TpaneumeBuaHble HeYeTkme u/course/view.p
ViHTEpBan®! hp?id=29774
1.3 | OcHOBbI HEYETKOWM NOrVKK [NoHaTMe HeyeTkoro BbickasbiBaHusas U | B1.0.19  OcHoBbI
HeYyeTKoro npegukara. HeyeTkne | UCKYCCTBEHHOTO
npeaunkarhbl. OCHOBHbIE nornyeckue | UHTennekTa
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onepaumm C HEYETKMMU BbICKa3biBAHUSIMU.
Jlornyeckoe oTpuLaHune HEeYEeTKUX
BblCKa3biBaHMN. He4yeTkasd KOHBIOHKUUSA W

https://edu.vsu.ru/
course/view.php?i

ON3BbIOHKUMSA. HeyeTkas nMmnnukauus. d=29774
1.4 | Cncrtembl HEYETKOro BbiBOAA basoBas apxuTekTypa CUCTEM HEYETKOro B51.0.19 OcHoBbl
BbiBoAa. OCHOBHbIE 3Tanbl HEYETKOrO NCKYCCTBEHHOIo
BbiBOAa. PopmumpoBaHue 6a3bl npaBun WHTEennekTa
CUCTEM HEYETKOro BbIBOAA. https://edu.vsu.ru/
da3z3udpumkaums. Jedassmdpukaums course/view.php?i
OCHOBHbIE anropuUTMbl HEYETKOrO BbIBOAA. d=29774
1.5. | NoHaATMe HEMPOHHOM ceTu, ee VcTopus nccnegosaHmsa B obnactu B51.0.19 OcHosbl
PYHKLUNOHNPOBAHNE U HEeMpOHHbIX ceTen. buonornyeckun NCKYCCTBEHHOro
obyyeHune. Knaccudmkaums HelpoH. CTpykTypa 1 OyHKLMOHNPOBaHWE WHTEenneKTa
HENPOHHbLIX CeTemn WCKYCCTBEHHOro HerpoHa. NocTaHoBKa https://edu.vsu.ru/
3agaun obyyeHns HEMPOHHOW CETMW. course/view.php?i
Knaccundumkaumns HEMPOHHbIX ceTern n nx d=29774
cBoncTea. APAPEKTUBHOCTb HEMPOHHbIX —_—
ceten. MHorocnomHasa HeEMPOHHas CeTb.
Kpyr 3agauy, peluaembix C NOMOLLbIO
HerpoHHbIX ceTen. PelweHne 3agav
knaccudukaumu, pacnosHaBaHms obpasos,
NPOrHO3MpoBaHUs 1 ynpaeneHus ¢
MOMOLLIbIO YKa3aHHbIX KITaCCOB HENPOHHbIX
ceTen.
1.6 | CtaHgapTHble apXMTEKTYpbI MeToabl 1 anropuTmbl 06y4eHus B51.0.19 OcHoBbl
HEMPOHHbIX CETEN. NCKYCCTBEHHbIX HEVMPOHHBIX CETEN. NCKYCCTBEHHOIO
VMccnepoBaHve NepcenTpOHHbBIX ceTen, NHTEennekTa
anropuTM 06paTHOro pacnpocTpaHeHus https://edu.vsu.ru/
owwmnbKn. ViccnepgoBaHne pagunanbHbixX course/view.php?i
©asuncHbIX ceTel obLero Buaa. d=29774
1.7 | T'mbpuaHble HEMPOHHbIE CeTK HeyeTknii HenpoH. Apxutektypa HeveTkon | 51.0.19 OcHoBbl
(rmbpmaHon) HenpoHHou ceTn. ObyyeHune NCKYCCTBEHHOrO
rmépmaHon HeMpoHHOW ceTu. PelleHne NHTEennekra
3agaun knaccudukaumm ¢ MOMOLLbIO https://edu.vsu.ru/
rmépuaHom HEMPOHHOW CETW. course/view.php?i
d=29774
2. labopaTopHbie 3aHATUSA
2.1 | CuctemMbl HEYETKOrO BbiBOAA MopgenunpoBaHune npocTenLlero B1.0.19 OcHosBbl
NpOCTENLLEN CUCTEMBI HEYETKOTO BbIBOAA C | MCKYCCTBEHHOrO
nomolLLblo 6ubnuoTek a3bika Python. MHTEennekrTa
https://edu.vsu.ru/
course/view.php?i
d=29774
2.2 | lNoHATHE HEMPOHHOM CeTH, ee MogenupoBaHue, nporpaMMmupoBaHue u B51.0.19 OcHoBbl
byHKLMOHMPOBaHNE 1 nccrnegoBaHue BO3MOXHOCTEN NCKYCCTBEHHOIO
obyyeHune. Knaccudmkaums npocTenLwero NepLUenTPOHHOrO HEVPOHA C | UHTEenmeKTa
HENPOHHbLIX ceTen nomoLLblo 6ubnuoTek a3bika Python. https://edu.vsu.ru/
course/view.php?i
d=29774
2.3 | CtaHpapTHble apXUTeKTypbl MogenvpoBaHue 1 obyveHne cetu B51.0.19 OcHoBbl
HEMPOHHbLIX CETEN. 0bpaTHOro pacnpocTpaHeHUs C MOMOLLbLIO | MCKYCCTBEHHOMO
6ubnuotek si3bika Python WHTEenneKTa
https://edu.vsu.ru/
course/view.php?i
d=29774
2.4 | T'BpuaHble HENPOHHbIE CETU MogenuvpoBaHue n oby4yeHune Henpo- B51.0.19 OcHoBbl
HEYETKOW CEeTU pacrnpoCTpaHeHnst ¢ NCKYCCTBEHHOTO
nomolLLbo 6ubnmoTek sidbika Python WHTEeNNeKTa
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https://edu.vsu.ru/
course/view.php?i

d=29774
13.2 Pazgenbl gucumMniiMHbl U BUAbI 3aHATUN.

No Bugpl 3aHaTUN (4acoB)

n/ HavumeHoBanune pasaena Mpaktnye | JlabopaTtop [CamocTtosTenb

0 ANCUUNNNHBI Jlekuum ckme Hble Has paBoTa Bcero
BBeaeHue B He4yeTkme

1 | MHOXecTBa 2 0 6 8
W onepauun Hag HUMmn

HeueTkasa n

NUHrBUCTUYECKAS

2 | nepeMeHHble. HeveTkne 2 0 6 8
BESTIMYMHbBI, Yncna n
MHTepBans.l

3 | OCHOBbI HEYETKOW NOTNKK 2 0 6 10

4 | CncteMbl HEYETKOro BbIBOAA 2 4 4 8
lMoHATHE HENPOHHOWN ceTn, ee

5 YHKLMOHMPOBAHME U 4 4 4 13
obyueHue. Knaccudmkaums
HENPOHHbIX CETEN

6 CT?HLI,apTHbIe apXUTEKTYpbl 5 6 6 14
HENpPOHHbIX CeTeNn.

7 | T'mbpungHble HEMPOHHbIE CETH 2 2 6 11

UToro: 16 16 40

14. MeToan4yeckune ykasaHMAa Ansa odyvarowmxca no 0CBOEHUIO AUCLUNIIUHDI

B pamkax obuwero obbema 4acoB, OTBEAEHHbIX ASI9 WU3YyYeHUa OUCLMMINHDI,
npegycMaTpuBaeTCsl BbIMNOMIHEHME CRneaylwux BUMAOB CaMOCTOATENbHbIX paboT
ctygeHToB (CPC): nsyyeHne teopeTudeckoro Matepmana v noarotoBka fiabopaTopHbIX
paboT No TemMaM, M3YYEHHbIM Ha MNPAKTUYECKUX 3aHATUAX. [Na camMOCTOATENbHOro
N3y4eHUs OUCUUNIIMHBI BBIHOCUTCA YacTb Matepuana no temam 1-7 AUCUMNAWUHBI C
BO3MOXXHOCTbIO KOHCYNbTauum y npenogasatenst obwmm o6vemom 10 yacos CPC.

[na BbinonHeHus nabopaTopHbIX paboT HacTosiwen y4yebHOM nporpamMmbl CTYAEHT
AOIDKEH nNpeaBapuUTENbHO CaMOCTOATENbHO OCBOUTH TEOPETUYECKUM MaTepuan
cooTBeTCTBylOWMX TeM. [Ona 3awutbl paboTbl OH LOMMKEH 3HaTb TeOopeTU4eCKui
mMartepuan u npoaeMOHCTPUPOBaTb 3HAHWE NMYTEM BbINONHEHUS NabopaTopHbIX paboT
Ha a3blke Python. O6bem CPC, oTBOgUMBbIN Ha 3Ty paboTy coctaBndeT 20 Yyacos.

Mpn ncnonb3oBaHUM OUCTAHLMOHHBLIX 0Bpa3oBaTeribHbIX TEXHOMNOMMN U 3MEKTPOHHOIO
0by4eHna cTyaeHTbl JOMKHbI BbIMOMHATE BCE yKasaHUs npenogasaTenen no paborte Ha
LMS-nnatdopme, CBOEBPEMEHHO MoAKMYaTbCA K online-3aHaTuaM, cobnogaTb
pekoMeHaaumm no opraHn3aumm caMmoCTosATENbHOW paboThl

15. NepeyeHb OCHOBHOM U AOMNOSNTHUTENLHON NUTEpaTypPbl, PECYPCOB UHTEPHET,
HeobXoAUMbIX AN OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHas nuTepaTypa:

Ne n/n MNCTOYHMK

1 PyTtrkoBckas [1. HeMpoHHbIE ceTn, reHeTU4ecKne anropuTMel U HeveTkue cuctemsl: MNep.c
nonsck.M.[0.PyanHckoro. [OnekTpoHHbiv pecypc] : / Pytkosckas [., MNMunuHbckuin M., PyTKOBCKUiA
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J1. — BnekTpoH. aaH. — M. : lopsyas nuHua-Tenekom, 2013. — 384 c. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll id=11843

Boposukos, B.I1. [MonynspHoe BBeAeHWE B COBPEMEHHbIA aHanua3 [aHHbIX B CUCTEME
STATISTICA.Y4yebHoe nocobue ans By30B. [ONeKTPOHHLIN pecypc] : yvyebHoe nocobue. —
OnekTpoH. gaH. — M. : Topsiyas nuHua-Tenekom, 2013. — 290 c. — Pexwum pgoctyna:
http://e.lanbook.com/books/element.php?pll id=11828

©0) gononHUTenbHasa nuTeparypa:

Ne n/n MNcToYHMK

3 Kpyrnos B. B., bopucos B. B. AckyccTBeHHbIe HENPOHHbIE ceTU. Teopusa u npakTuka. - M.:
Nopayvas nuHna - Tenekom, 2001.- 382 c.

BoposukoB B.I1. HenpoHHble cetn STATISTICA Neural Networks: MeTogonorust n TexHonornm
4 COBpeMEeHHOro aHanuaa gaHHeix / MNMoa pepgakuymen B. M. BoposukoBa.— M.: [opsavas nuHua —
Tenekom, 2008. — 392 c.

5 Actaxosa N.®. , Yyniokos B.A., KawnpuHa W. J1. n gp. Cuctembl MCKYCCTBEHHOIO UHTENMNEKTA.
MpakTnyeckunm kypc. M. : BUHOM. JlaGopaTopusi 3HaHuin, 2008. — 292 ¢

6 XavikuH C. HenpoHHble ceTu. - U3gaTtenscteo: Buneamc ISBN: 5-8459-0890-2, 2006. - 1104 c.

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

Ne n/n NcToYHMK

http://e.lanbook.com/

! AnekmpoHHas 6ubnuomeyHasi cucmema «M30amenbcmea «JlaHby,
8 http://www.biblioclub.ru
OneKkTpoHHas GubnunoteyHas cuctema «YHuBepcuteTckas bubnmorteka — online»
9 http://www.lib.vsu.ru.ru
OnekmpoHHas bubnuomeyHas cucmema BIY
10 OnnawiH kypc CoBpeMEHHbIE HEMPOCETEBbLIE TEXHOMNOMN

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

16. lMepeyeHb Yy4yeOHO-meTOAMYECKOro obecne4vyeHUs AONA CaMOCTOATENIbHOMU
paboTbl (yuebHo-memoduyeckue pekomeHoayuu, nocobus, 3adaqyHuku, Memooudyeckue
yKasaHUS 110 8bINMOMIHEHUIO Mpakmu4yeckux (KOHmposibHbIXx) pabom u 0p.)

Ne
NcTouHMK
n/n
11 KawwupwuHa WU.J1. HeripoceTeBbie n rubpuaHblie cuctemel/ T.B AsapHoBa, W.J1.
KawwnpuHa .— BopoHex : MsgaTtenbckuin gom BI'Y, 2014 .— 96 c.

17. UHcpopmaLMOHHbIE TeXHONOrMM, UCNonb3yeMbie ONA peanusauum yuyeoHomn
AUCLUMNIINHBLI, BKINOYasa nporpaMmMHoe obecneyeHme 1 UHPOPMaLUOHHO-
CrpaBoOYHble cUCTeMbI (MpU HEO6XO0AMMOCTH)

AuncunnnuHa peanuayeTtcs ¢ NPUMMEHEeHNEM 3MEKTPOHHOIO 0ByYeHUst U ANCTaHLNOHHbIX
obpasoBaTenbHbIX TEXHONOMMIK. [Ans opraHM3aumm 3aHATUIN PEKOMEHAOBAHbI OHMaNH-
KypcCbl « Teopusi BeposTHocTen» U MaTtemaTtmyeckasa cTaTMCTuKa, pa3MeLLeHHbIe Ha
nnatgopme AnekTpoHHoro yHnBepcuteta BI'Y (LMS moodle), a Takke NHTepHeT-
pecypchbl, NpMBeaAeHHbIe B .158B.

18. MaTepuanbHO-TeXHUYECKOe obecneyeHme AUCLUNIINHDI.

JlekumoHHas ayguTtopusi [OMmKHa ObiTb OCHALLEHHOW COBPEMEHHBIM KOMMbIOTEPOM C
yctaHoBrneHHbiMn OC Windows n MS Office nogkntoyYeHHbIM K HEMY MNPOEKTOPOM C
BMAEOTEPMUHANA Ha HACTEHHbIN 3KpaH. JTabopaTopHble 3aHATUA AOIMKHbI NPOBOANTHCA
B cneuvanu3npoBaHHOW ayauToOpuK, OCHALLEHHOW COBPEMEHHbLIMW MNepPCOHanNbHbIMN
KOMMbloTEPaMK 1 NnporpammMHbiM obecneveHmem (Python) B cOOTBETCTBUM C TEMATUKOM
n3y4aemoro matepuana.

19. ®oHA OLEeHOYHbIX CPEeACTB:



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

19.1.

I'Iepequb KOMMNeTeHUun ¢ YKa3aHuem 3TtanoB (bOpMVIpOBaHVIﬂ n
nnaHnpyemMbiX pe3ynbTaTtoB O6y‘-IeHVI$I

Kog v cogepxaHue MnaHvpyemble pesynbTaThl OTanbl
KoMmneTeHuun (unu | oby4veHns (mokasaTenun 4OCTUKEHUS hopmMmpoBaHus e0C*
ee 4actin) 3a[1aHHOrO YPOBHS OCBOEHWUS KOMMneTeHLMn (cpeactBa
KOMMETEHLMM NOCPeaCTBOM (pasgensbl (Tembl) OLIEHMBaHWS)
dopMUPOBaHNA 3HAHWUIA, YMEHWIA, OVCLUMNNNHBI UK
HaBbIKOB) MOoZYyns U nx
HanMeHoBaHue)
MK-4 3HaThb: 1.1 BeepgeHue B
npoBegeHne OCHOBHbIE OMpeAeneHnss HeYeTKOW | HevyeTkue
aHanusa MOTVKN N HEMPOHHbBIX ceTen, obrnacTu | MHOXecTBa
WHHOBALMI B | NPUMEHEHN HEYeTKMX MHOXECTB | 1 onepauun Hag
3KOHOMUKE, NOrMKW N HEWPOHHbIX  CeTewn, | HUMKU
ynpasrieHum M | TEXHOSOIUIO co3gaHus n | 1.2. HevyeTtkas n o
. . YCTHbIN onpoc
WHpOPMaLIMOHHO- NCNONb30BaHUA HEWPOHHBIX CETeNn, | NMMHIBUCTMYECKas
KOMMYHUKATUBHbIX | NPUHLMMNbI MOAENNPOBAHUSA HEYETKON | NepeMEHHbIE.
TexXHonorum NOrMKNU U HEWPOHHbIX ceTe Ana | HeuveTkue
peLleHns 9KOHOMWYECKMX N | BEMWUYMHbI, Ynucna u
NPOW3BOACTBEHHbIX 3a4au. WHTEpBanbl
YmMeThb:
NpMMeHATb nporpammHble cpeactea | 1.3. OCHOBbI
pa3paboTkn  Mogenem  He4yeTKOW | HEYETKOWM JTIOTUKM YCTHbIN onpoc
NOrVKKN, HEMPOHHBIX CETEN,
Brnapgets: 2.1. Cnctemsbl
HaBblKaMW MOCTPOEHMST U OOy4eHMus | HEeYEeTKOro BbiIBOAA
NCKYCCTBEHHbIX HEWPOHHbIX CeTew;
JlabopaTopHas
HaBblkamMn OPMUPOBAHUS CUCTEM pabora 1
HEeYeTKOro NornMyeckoro BbiBoAa, AN
NpoBEeAEHUS aHanusa WMHHOBaUWUA B
9KOHOMWKE, ynpaBneHum
MK-18 3HaThb: 1.5 MNoHatne YCTHbIN onpoc
CMocoBHOCTb nporpaMmmHeble cpencTtea ONs | HEMPOHHOW ceTwn, ee
ucnonb3oBaTtb MOOENUPOBaHMSA HEYETKUX MHOXECTB | (DYHKLUMOHNPOBaHWE
COOTBETCTBYIOLUA | U CO34aHUA  HEWPOHHbIX CeTew, | n obydeHue.
MaTtemMaTUyecKun WHCTPYMeEHTarbHble Knaccudukaums
annapart u WHTErpMpoBaHHbIE NpOrpaMMHbI€ | HEMPOHHbIX CETEN
WHCTPYMEHTarnbHbIE | cpeabl pa3paboTynkoB ans
cpeacTea onsi NPUMEHEHNST  MOENen  He4vyeTKUx

obpaboTku,
aHanusa u
cuctemMaTnsaumm
MHdopMaLuKn no
Teme
uccrnegoBaHus

MHOXECTB U HEVPOHHbIX CEeTEeN .

YmeTb:

- nonb3oBaTbCA annapartHbIMM
CpeAcTBaMM  CO30aHUSA HEMPOHHbIX
ceTel W HeYeTKMX  JIOrM4YecKux
Moaenen npwm peLLeHnn
3KOHOMUYECKUX 1 MPON3BOACTBEHHbIX
3apau.

2.3 CtaHgapTHble
apXUTEKTYpbI
HENPOHHbIX CEeTEN.

YCcTHBIN onpoc

BrageTs: 2.3 CtangapTHble Na6opaTtopHast
HaBblKamMn MOCTPOEHUSA U OBYYEHUSA | apXUTEKTYpbI paboTta 2
WCKYCCTBEHHbIX HEWPOHHbIX CETEeN; | HePOHHLIX CeTell.
HaBblKaMUu CbOpMVIpOBaHI/Iﬂ Cnctem 24 FI/I6pI/IIIHLIe
HEYETKOro  JIOTUYeCKOrO0  BbIBOAA, | LejipoHHbie ceTy
pasnu4yHbIX  CcTpaTervm BblBOAA
3HaHUA U OOBACHEHUSA MONYYEHHbIX
pe3ynbTaTos.
lMpomexyToyHasa aTTecTauus KM




19.2 OnucaHue KpuTEep1eEB U LIKanNbl OLEeHUBaHUA KOMNETEeHUUN (pe3ynbTaTtoB 00yYeHusn)
NpU NPOMEXYTOYHOM aTTecTaumm

YpoBeHb
KpuTepum oueHnBaHmns komneTeHunn cchopmupoBaHH LLikana oueHok
OCTh
KOMNeTeHLUNN

Obyuarowutics 8 nonHol mepe grnadeem rnoHAMUUHbBIM annapamom lNoebiweHH Ominu4Ho
OaHHoU  obnacmu  Hayku  (meopemu4yeckumMu  OCHo8aMu bIl
AucyurnnuHel), cdan ece npakmMu4yeckue U KOHmMpOsbHbIe pabomal, YpPO8EHb
cpedHee Konu4ecmao rnpasusibHbIX 0mMeemos8 Ha 80MpPOoChl MeCmMos
npesbiwaem 80%.
Obyvarwutica enadeem MOHAMUUHLIM — annapamom OaHHOoU ba3zoeniti Xopouwo
obnacmu HayKu (meopemu4YecKuMu 0CHo8aMu OUCUUIIIUHBI), HO He ypOBEeHb
cOarn 00Hy npaKmMuUYeCKyro U/lu KOHMPOJbHbIX pabomy, cpedHee
Koruyecmeo rpasusibHbiX 0meemoe Ha 80MpoChbl  Mecmos
Haxodumcsi 8 Quana3oHe70-80%.
Obyyarowutics democmpupyem HeygsepeHHoe enadeHue lMopozoeniti Ydoenems
MOHAMUUHBIM arnnapamom GaHHoU obnacmu Hayku ypo8eHb opu-
(meopemuuyeckumu ocHogamu QucuyunnuHbl), He cdan dee mesibHO
npakmu4yecKux Umnu KOHmMposibHbix pabomsl, cpedHee Konu4ecmeo
npaesusibHbIX 0MEeemo8 Ha 60rpockl Mecmo8 Haxooumcsi 8
dQuana3oHe 60-70%.
Obyuyarowutica 0eMoHecmpupyem ompbi8OYHbIE, (hpacMeHMapHbIe - Heydoene
3HaHus, donyckaem epybblie owubku, He cdan bonee dsyx meopumern
Mpakmu4ecKux Usiu KOHmMpPOIibHbIX pabombl, cpedHee Konu4ecmeo bHO
rpasusibHbIX 0OMBemoes Ha 80rnpockl mecmos meHee 60%.

19.3 TunoBble KOHTPONbHbIE 3a4aHNA UITN UHbIEe MaTepuanbl, Heob6xoauMbIe AN OLEHKU
3HaHMW, YMEHWUW, HABbLIKOB M (UNnn) onbiTa AeATEeNbHOCTU, XapaKTepusylluve 3Tanbl
c¢hopMMpoBaHUA KOMNETEeHLUN B NpoLiecce OCBOEHMA o6pa3oBaTeNnbHON NporpaMmmbli

19.3.1 NprMepPHbIN CINCOK TEM KYPCOBbIX paboT:

1. IHTennekTyanbHas cuctema AnarHOCTUKN CIOXHbBIX TEXHUYECKUX YCTPOUCTB

2. WHTennekTyanbHas cuctema pacrno3HaBaHUA KPUMMUHAMNbHbLIX CUTyauun MO OaHHbIM
BMaeoHabnogeHun.

3. HTennekTyanbHas cuctemMa OLEHKN XUMOoW HegBMXUMOCTH.

4. IHTennekTyanbHas cuctema OLEeHKN CTOMMOCTUN NOAEepPXXaHHbIX aBToMobunen.

5. VIHTennekTyanbHaa cuctema npOrHO3NpoBaHUS KypcOB BartoT, KOTUPOBOK akuum wu
LUeHHbIX Bymar (c yyeTom BNnsaHMSA 60nbLIOro KonuyecTsa hakTopos).

6. VIHTennekTyanbHasi cuctema oLueHKN 6aHKOBCKMX PUCKOB.

7. InTennekTyanbHas cuctemMa OLEHKU KpeauTocrnoCobHOCTM hU3NYECKNX NNL.

8. MIHTennekTyanbHasi CUCTEMA BbISABIIEHUS KITMEHTOB-MOLUEHHMKOB CTPAXOBbIX KOMMaHWUNA.
9. MiHTennekTyanbHasi CUCTEMA OLIEHKN BEPOSATHOCTM BaHKPOTCTB OpraHm3auni.

10. WHTennekTyanbHas cucTtemMa MpOrHO3MpoBaHUA pacxoda 34aHusaMuM TEnsoBown U
3MEKTPUYECKON SHEPTUMN.

11. iHTennekTyanbHas cuctema NporHo3MpoBaHWsS UHOEKCOB NOTPEOUTENBCKUX LIEH.

12. VIHTennekTyanbHas cuctema nporHo3vpoBaHUs pe3ynbTaToB rofioCOBaHWUN.

13. WHTennekTyanbHas cuctemMa NpPOrHO3NPOBaHUA  pe3ynbTatoB  BbIOOPOB B
3akoHogaTenbHoe cobpaHme obnacTtu, Kkpas.

14. MHTennekTyanbHas cucteMa-coBETYMK BbIDOpa npodeccun.

15. MIHTennekTyanbHas cuctema nogaepxkn NpUHATUS peLleHnin pykoBoamTens (ovpmel.
16. NHTennekTyanbHas cuctema popmMupoBaHna KO3IMULMEHTOB UCXO4a CNOPTUBHBLIX
MaT4yen (MporHo3npoBaHue ByKMeKepCKnX KOIPMPULNEHTOB).

17. VIHTennekTyanbHasi cMctema MporHO3MpOBaHUS pesyribTaToB aBTOMOOWUITbHBIX FOHOK,
CKadek 1 np.



18. MHTennekTyanbHasa cuctema nporHO3MpoBaHUsi BEPOSITHOCTU SOPOXKHO-TPAHCMNOPTHLIX
NPOUCLLECTBUMN.
19. WHTennekTyanbHad cucTtemMa ONTUMAnbHOro pacnpegeneHna 6wopketa Ou3Hec-

CTPYKTYP.
20. NHTennekTyanbHasi cuctema nogbopa Kagpos 4S8 KOMMEPYECKON CTPYKTYpPbI.

19.3.2

N

CoNOOA®

11.
12.
13.

14.
15.

16.
17.
18.

19.
20.
21.

MepeyeHb BONPOCOB Af1s MPOBEAEHUs YCTHOTO onpoca.

Bo3HUKHOBEHME HeYeTKNX MHOXeCTB. HeuveTkas norvka. Markue BblMUCIEHNS.
OnpegeneHns HeveTknx MHoXecTB. [narpamma 3age. NpencraBneHns HeveTknx
MHOXecTB. [Inarpamma BeHHa.

XapaKkTepucTukn, onepaumm, CBOMCTBA HEYETKUX MHOXECTB

OcHOBHbIE TUMNbI PYHKUUIN NPUHASNIEXHOCTU. HeueTkne oTHOLLEHMS
OnpegeneHns He4YeTKon N NNHIBUCTUYECKON NEPEMEHHbIX.

HeueTkne BenuUMHbI, Yucna n NHTepeanel.

TpeyronbHble HeYeTKMe YMcna n TpaneuneBnaHble HeYeTkme HTepBarnbl
[MoHATNE HeYeTKOro BbiCKasblBaHWUS U HEYETKOro npeankaTta. HeyeTkme npeavkaTsbl.
OcCHoOBHbIE fornyeckme onepawmm ¢ He4eTKUMU BbiCKa3biBaHUSMU. Jlornyeckoe
OoTpuLaHNe HeYeTKNX BbICKa3bIBaHUMN.

. Jlornyeckasi KOHbLHOHKUNA HEYETKNX BblCKa3blBaHWN. Jlormyeckas AN3bHOHKLMS HEYETKUX

BblCKa3blBaHWIA.

HeuveTkas nmnnukaumsa. Heyetkasn akBMBaneHTHOCTb. [paBuna HeYeTKMx NPOaYKLNNA.
Mpsimon n o6GpaTHbIN METOAbLI BbIBOAA 3aKIMIOYEHMI B CUCTEMAX HEYETKUX MPOAYKLUN
basoBas apxuTekTypa cuctem HeveTKoro BbiBoga. OCHOBHbIE aTanbl HEYETKOrO BbIBOAA.
dopmmpoBaHme 6a3bl NpaBM CUCTEM HEYETKOro BbiBOAA.

WMcTopusa nccnegoBaHus B 06nact HEMPOHHLIX ceTen. bronornyeckmnin HEMPOH.
CTpykTypa 1 OYHKLMOHMPOBAHNE UCKYCCTBEHHOIO HENpoHa. NocTaHoBKa 3agaym
06y4YeHnss HEMPOHHOM CeTH.

Knaccudukaumsa HEMPOHHLIX CETEN N X CBONCTBA.

O DEKTUBHOCTb HEMPOHHBLIX ceTen. MHOrocnonHas HEMpPOHHas CeTb.

PelueHne 3agay knaccmudmkaumm, pacno3HaBaHust 06pasoB, MPOrHO3MPOBaHUS U
yrnpaBneHns ¢ NOMOLLbIO YKa3aHHbIX KNacCoB HEMPOHHLIX CETEN.

HeyeTknn HeNMpOH. ApXMTEKTypa HeveTKon (rmbpuaHomn) HEMPOHHON CeTW.

O6yueHune rmbpmMaHoON HEMPOHHON CeTw.

PelweHne 3agaymn knaccngukaumm ¢ NnOMoLLbo rmdpnaHoO HEMPOHHOW CETMW.

JTabopamopHasi paboma Ne 1

Llenbsto pgaHHoM paboTbl gaBngeTca paspaboTka WHTenneKTyarbHOW CUCTEMBI
HasHavyeHus penTuHra unbma. B kavectBe oby4arowlen BbIOOpPKM Heobxoanmmo
nucnonb3oBaTb peueH3nn Beb-canta RottenTomatoes— Habop 13 5331 NO3UTUBHBIX
n 5331 HeraTuBHbIX peueH3un. [Ons pas3paboTkm HeobxoaAMMMO WCMNOSb30BaTb
o6ubnuotekn Pandas, Scikit-Learn n PyMorphy2, a Takke ppenmaopk TensorFlow kak
CpeacTBO aHanuaa.

JTabopamopHasi paboma Ne 2

HanuwwuTte nporpammy, obydatowyto MHOrocnowmHbIn NepCcenTpoH pacno3HaBaHUIO
PYKOMUCHBIX M300paxkeHnn uudp. BbixogHowm cnon cetm pormkeH cogepxatb 10
HEenpoHoB. Kaxabll HEVMPOH BLIXOAHOrO Crosi OOIMKEH AaBaTb €OUHUYHBLIA BbIXOL Npw
nogade Ha BXOZ4 M300paxeHusi, COOTBETCTBYHOLLEIO ero NopsiAKOBOMY HOMEPY, U HyNIEBOM
ANS BCEX OCTarnbHbIX N300paXXeHUN.



