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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.0.19 HeueTKkas nornka n HeMpOHHbIE CeTU

1. WWndcp n HammeHoBaHMe HanpaBreHUs NOAroToBKU/cneunanbLHOCTH:
38.03.05 bBusHec-uHdhopmMaTUKa

2. Mpodunb nogrotosku/cneumnanusauumn. busHec-aHanuTUKa U cucTembl

aBTOMaTM3aLuu NpeanpusaTUn

3. Keanudmkauusa (cteneHb) BbiNyCKHMUKA: 6akanasp

4. dopma obpa3oBaHUA: O4Has

5. Kachenpa, oTBevalowian 3a peanusauuio AgMcumnnumHbl: Matematnyecknx

MEeTO[0B uccnegoBaHvs onepauun

6. CoctaButenu nporpammbl:  KawmpuHa VpuHa JleoHnaoBHa, AOKTOP TEXH. HayK,

npodpeccop Kadeapbl MaTeMaTUY4ECKMX METOAO0B UCCeLoBaHUsS onepaumin

7. PekomeHgoBaHa: HMC cakynbteTta lNpuknagHon matemaTukn, UHPOPMaTUKA K

MexaHukn, npotokon Ne8 ot 15.04.2022

8. YuebHbIn roa: 2023/2024 CemecTp(-bl): 4



9. Llenn 1 3apgayum y4ye6HON ANCLUNIIUHDI:

Llenu usy4yaemol y4yebHOU OuCUUMUHBI: NO3HAKOMUTb C OCHOBHbLIMW TEXHOSOrMSIMHU,
nexawummn B OCHOBE METOL0B NUCKYCCTBEHHOIO UHTENNEKTa, O3HAaKOMWUTb CTYLEHTOB C
OCHOBHbIMU Krlaccamum 1 npuHumnamm oby4yeHns HEMPOHHbIX CETEN, Kak TPaaNLNOHHBIX,
Tak U OCHOBaHHbIX HA HEYEeTKOW Norvke, cqopMmpoBaTb Y CTYAEHTOB MpakTUyeckme
HaBbIKM MO MCMNOJIb30BAHUIO NPOrpaMmM MOOENMPOBAHNA HEMPOHHLIX CETEN U HEYETKOM
NOrvKn ons aHanuaa n obpaboTtke MHGPoOpMaLmu.

3adayu ducyunnuHsbl;

1)O6yunTb CTYAEHTOB OCHOBHbLIM MOHATUAM HEYETKOWN JTOrMKMU Y HEVMPOHHbIX CETEN,
2)0aTtb npeacTtaBneHne o6 obnacTax NPUMEHEHMS HEYETKUX MHOXECTB FOrUKU U
HENPOHHbLIX CETEN B 3afadyax aHanuaa n obpaboTkm nHhopmaumun.

3)[Mo3HakoMUTb C MpOrpaMMHbIMW  CPeACTBaMU AN  MOLENMPOBAHUSA  HEYETKMX
MHOXECTB U CO34aHUs HENPOHHbIX CETEMN,

4)M13y4nTb MHCTPYMEHTANbHbIE UHTENPUPOBAHHbIE NPOrpamMMHbIE Cpeabl pa3paboTyMKOB
A5 TPUMEHEHUST MOJeNeN HEeYEeTKUX MHOXECTB U HEUPOHHbIX CeTeMN,

5)3y4nTb TEXHOMNOMMIO CO34aHUSA U UCNOSTb30BaHMA HEMPOHHBIX CETEN,

6)O3HakOMUTb C MpMHUMNAMU MOOENMPOBAHUS HEYETKOW NOMMKN N HEMPOHHBIX CeTen
ANs pelweHus 3agady B obnactn GusHec-aHanuTUKN.

10. MecTo y4ye6HOM AncUUNIUHBLI B CTPyKType OOI:

OucumnnuHa oTHocuTCs K 00si3aTenbHbIM — OMCUUNIIMHAM  BapuaTMBHOM  4acTu
npodpeccnoHanbHoro uukna. Ana maydeHus Kypca Heobxoammbl 6as3oBble 3HAHWUSA
ANCKPETHOM MaTeMaTuKM M ONTUMM3aUUM U MaTeMaTUYeCKUX MeTOOOB MNPUHATUSA
peLleHnn.

11. MnaHumpyemble pe3ynbTaTtbl O0y4YeHMA no AucumnnuHe/moaynko (3HaHuUA,
YMEeHUSA, HaBblKMU), COOTHECEHHbI€ C MMaHUPYEMbIMU pe3yribTaTaMU OCBOEHUA
obpasoBaTenbHOW NporpaMmmbl (KOMNETEHUUSAMU BbINYCKHUKOB):

KomneTteHums lMnaHmpyemble pe3ynbtaTbl 06y4yeHus
Kon HasBaHwne
OrlK- | Ucnonb3yeTr MeToabl W | 3Hamb!
4.2 nporpaMMmHble  CpPeACTBa | OCHOBHbIE OnpeaeneHns HeYeTKOM NOrMKN U HEMPOHHbIX
06paboTkm nHdopmauun ceten, 0ONacTM NPUMEHEHUSI HEYETKUX MHOXECTB

NOTMKN N HENPOHHBIX CETEN, TEXHOSOMMI0 Co34aHns u
NCMOMb30BaHNA  HEWPOHHbIX  cCeTen,  NPUHLMUNbI
MOAENUPOBAHNSA HEYETKOM NMOMMKU U HENPOHHBIX CEeTEN
ONA peleHnss SKOHOMUYECKMX M NPOU3BOACTBEHHbIX
3agau.

ymMems:

NPUMEHATbL NpPOrpaMMmHble  cpeactBa  pas3paboTku
MoOenen HevyeTKOW IOrMKW, HEWPOHHLIX ceTen Ans
3agay 06paboTkm nHdopmaumn

enademsb (Umemb HasbIK(U)):

- HaBblkaMy MOCTPOEHUSA U OBYy4YEHUS UCKYCCTBEHHbIX
HENPOHHbIX CeTeln; HaBblkaMu POPMUPOBAHUSA CUCTEM
HEe4YeTKOro NorM4YecKoro BbiBoAa B 3agavax obpaboTtku n
CTPYKTYpU3aumnm nHdopmauum.

OlK- | Ucnonb3yeTr meTOoabl W | 3HamMb!:

4.3 nporpaMmMmHble  CpeAcTBa | NPorpaMMHbIe CPpeacTBa 4151 MOAENMPOBaHUS HEYETKNX
aHanuaa nHgpopmauyunm MHOXECTB n co3gaHusa HENPOHHbIX ceTen,
WHCTPYMEHTanbHble MHTErPUPOBAHHbLIE MPOrpamMmMHble
cpedbl pas3paboTyMkoB ANd MNPUMEHEHUS MoZenen
HEYETKNX MHOXECTB U HEMPOHHbLIX CETEN .

ymMemsb:




eradems (UMemb HasbIK(U)):

BbiIBO4A  3HaHWN U
pe3ynbLTaToB.

- Nonb3oBaTbCA annapaTtHbIMK CpeacTBaMn CO34aHUs
HEMPOHHbLIX CeTeN M HeYeTKUX JOrm4yeckux mogenen
npuv peLleHnn 3agay aHanmaa nHgpopmauumu.

HaBblKaMW MNOCTPOEHUSI N OOYYEHUS WCKYCCTBEHHbIX
HENPOHHbIX CETEN; HaBblkamMu POPMUPOBAHUA CUCTEM
HeYeTKOro norm4yeckoro BbIBoOAa, PasfuyHbIX cTpaTernm
06 bACHEHMS

NoNny4YeHHbIX

12. CTpyKTypa 1 coaepxaHue y4e6HON ANCLUNIUHDI:
O6bem ancuMnnHbI B 3a4€THbIX eguHMuax/qyacax B COOTBETCTBMM C Y4E€OHbIM Nf1aHOM

— 3/108
13. Bugbl y4e6HoM paboThl:
TpynoemMKkocTb (4achl)
B Tom Mo cemecTpam
Bug y4eGHom paGoTsl Bcero M:?gS:KBTM
BHOVA 4cem. | Necem. [ ...
¢opme
AyOVTOpHbIE 3aHATUSA 32 32
B TOM yncne: nekuum 16 16
npakTnyeckme
nabopaTopHble 16 16 16
CamocTtosiTensHas paborta 76 76
WToro: 108 108
dopma NPOMEXYTOYHOM aTTecTaumnn Kypcosas
pabota

13.1 CopepxxaHue pa3genoB AUCLUNIUNHDI.

Ne Peanuzauus
n/n pasgena
HanmeHoBaHue pasgena
MCLINIHHbI CopepxaHue pasgena gUCUUnIivHbI ANCUMNINHBI C
NOMOLLIbIO OHMTaMH-
Kypca, QYMK *
1. Jlekuum
1.1 | BBeageHue B HeveTkMe BO3HMKHOBEHNE HEYETKNX MHOXECTB. CoBpeMeHHble
MHOXXecCTBa CoBpeMeHHble TEHAEHLMM UCMONb30BaHNS | HEMpOCEeTEBbIE
W onepaumu Hag HUMK HEYETKMX MHOXECTB B CO34aHNN TexHonormm
WHTErpupoBaHHbIX MHHOPMALMOHHbIX https://edu.vsu.ru/c
cuctem. HeueTtkaa noruka. Msrkue ourse/view.php?id=
BblUMCNEeHUs. JIMHrBucTUYeckasa 2017
HeonpeneneHHoCcTb. OCHOBHbIE TUNMbI
YHKUNIA NpUHaanexXHoCcTU. HeveTkue
OTHOLLEHUS
1.2 HeyveTkas un OnpegeneHns He4YeTKoM U CoBpeMeHHble
NNHIBUCTUYECKAS TNIMHIBUCTUYECKON NEPEMEHHbIX. HenpoceTeBble
nepemeHHble. HeueTtkme HeueTkne Benn4ymHbl, Yncna u TEeXHomnormm
BEMWNYMHBI, Yncna u MHTepBarbl. TpeyronbHble HeYeTkme https://edu.vsu.ru/c
WHTepBarn.l yucna u TpaneuneBugHble HeYeTKkne ourse/view.php?id=
MHTepBarsbl 2017
1.3 | OcHOBbI HEYETKOW NOrMKK lNoHATNMe HedeTKOro BbickasbiBaHMs U | COBpEMEHHbIE
HEeYeTKoro npeguvkarta. HeueTkue | HenpoceTeBble
npegukaTbl. OcHoBHblE norvyeckne | TexXHonorum
onepaumm ¢ He4YeTKMMKU BbicKasbiBaHMaMU. | https://edu.vsu.ru/c
Jlornyeckoe oTpuuaHune He4yeTKux | ourse/view.php?id=
BbiCKasblBaHUN. HeuyeTkasd KOHBbHOHKUMA u | 2017
ON3bIOHKUMSA. HeveTkas nmnnukaums.



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

1.4 | CucTteMbl HEYeTKOro BbiBOAA BasoBas apxutekTypa CMCTEM HEYETKOro CoBpeMeHHble
BbiBOAa. OCHOBHbIE 3Tarnbl HEYETKOrO HelrpoceTeBble
BbiBOAa. PopmupoBaHme 6asbl NpaBun TEXHONornm
CUCTEM HEYEeTKOro BbiBOA. https://edu.vsu.ru/c
dassncukaums. dedassndukauymnsa ourse/view.php?id=
OcCHOBHbIE anropuTMbl HeYeTKoro BelBoga. | 2017
1.5. | NoHaATMEe HEMPOHHOM CeTH, ee VcTopus nccnegosaHusa B obnactum CoBpeMeHHble
PYHKLUNOHNPOBAHNE U HEeWpOHHbIX ceTen. buonornyeckun HenpoceTeBble
obyueHue. Knaccudpmkauyus HenpoH. CTpyKTypa 1 (PYHKLIMOHNMPOBaHNE TexXHonormu
HEWPOHHbIX CeTen WCKYCCTBEHHOrO HelrpoHa. lNMocTtaHoBka https://edu.vsu.ru/c
3agaun oby4eHnst HEMPOHHOW CETMW. ourse/view.php?id=
Knaccudumkaumns HEMPOHHbIX ceTern n nx 2017
cBoncTBa. APAPEKTUBHOCTb HEMPOHHbBIX
ceten. MHorocnomHasa HeEMPOHHas CeTb.
Kpyr 3aga4, peliaembix C MOMOLLbIO
HENPOHHbLIX ceTen. PelleHne 3agay
Knaccudukaumm, pacnosHaBaHusa obpasos,
NPOrHO3npoBaHus 1 ynpaeneHus ¢
MOMOLLIbIO YKa3aHHbIX KITaCCOB HENPOHHbIX
ceTen.
1.6 | CtaHgapTHble apXUTEKTYypbl MeToapl 1 anropuTmbl 06yyeHus CoBpeMeHHble
HENPOHHbIX CETEN. NCKYCCTBEHHbIX HEMPOHHbIX CeTeN. HenpoceTeBble
ViccnepoBaHne NepcenTpoHHbIX ceTen, TEXHONOormm
anropuTm obpaTHOro pacnpocTpaHeHust https://edu.vsu.ru/c
owmnbkun. MiccnepoBaHue pagnanbHbIX ourse/view.php?id=
6a3ncHbIX ceTen obLero Buaa. 2017
1.7 | T'mbpuaHble HEMPOHHbIE CETU HeyeTknii HenpoH. Apxutektypa HeyeTkon | CoBpeMeHHble
(rmbpmaHon) HenpoHHou ceTn. ObyyeHune HenpoceTeBble
rmbpuaHon HeMpoHHOW ceTu. PelueHne TexHosnormm
3agaun knaccudukaumm ¢ MOMOLLbIO https://edu.vsu.ru/c
rMépmaHON HEMPOHHOW CEeTU. ourse/view.php?id=
2017
2. labopaTopHbie 3aHATUSA
2.1 | CucTembl HEYETKOro BbIBOAA MogenvpoBaHmne NpocTenLLEro CoBpeMeHHble
npocTenLlen CMCTEMbl HEYETKOrO BbIBOAA C | HepoceTeBble
nomoLypto 6Gubnunotek sa3bika Python. TexHorormm
https://edu.vsu.ru/c
ourse/view.php?id=
2017
2.2 | lNoHATHE HEMPOHHOM CeTHU, ee MogenupoBaHue, nporpaMmMmmupoBaHne u CoBpeMeHHble
byHKLMOHMPOBaHNE 1 nccrnegoBaHue BO3MOXHOCTEN HelrpoceTeBble
obyyeHune. Knaccudmkaums NpOCTeNLLEero NepLenTPOHHOrO HENPOHA C | TEXHOMOMMK
HENPOHHbIX ceTewn nomoLlbto 6ubnunoTek ssbika Python. https://edu.vsu.ru/c
ourse/view.php?id=
2017
2.3 | CtangapTHble apXMTEKTYpbl MogenupoBaHue n obyyeHune cetn CoBpeMeHHble
HEMPOHHbLIX CETEN. obpaTHOro pacnpocTpaHeHust C MOMOLLbLIO | HEMpoceTeBbIE
6ubnuotek si3bika Python TEXHOMNOrm
https://edu.vsu.ru/c
ourse/view.php?id=
2017
2.4 | T'BpuagHble HENPOHHbIE CETU MogenuvpoBaHue n oby4yeHune Henpo- CoBpeMeHHble
HeYeTKOM CeTu pacrnpocTpaHeHnss ¢ HenpoceTeBble
NomolLLbo BGubnmoTek sidbika Python TEXHOMNOrMn

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

13.2 Paspgenbl AMCUUNAUHBLI U BUALI 3aHATUN:

No Bugpl 3aHaTURN (4acoB)
HanmeHoBaHue pasgena
n/ Mpaktnye | JlabopaTtop [CamocTtosTenb
OVCLUMMMNUHBI Jlexkumn Bcero
n cKne Hble Has paboTa
BeepneHune B HeveTkue
1 | MHOXecTBa 2 0 6 8
W onepauun Hag HUMmn
HeuveTkasa n
NUHrBNCTNYECKad
2 | nepeMeHHble. HeveTkne 2 0 6 8
BENUYKMHbBI, Yncna un
MHTEepBans.l
3 | OCHOBbI HEYETKOWN NOrvKn 2 0 6 10
4 | CncTeMbl HEYETKOro BbIBOAA 2 4 4 8
lMoHATHE HENPOHHON CeTn, ee
HKLIMOHMpPOBAHME U
5 | PyHKUMOHMD 4 4 4 13
o6y4yeHne. Knaccudpumkaums
HENPOHHbIX CETEN
CTtaHaapTHbIE apXUTEKTYpPbI
6 anhap P> yp 2 6 6 14
HENpPOHHbIX CeTeN.
7 | TnbpunaHble HEMPOHHbIE CETU 2 2 6 11
WToro: 16 16 40

14. MeToan4yeckune ykasaHMAa Ansa odyvarowmxca no 0CBOEHUIO AUCLUNIIUHDI

B pamkax obuwero obbema 4acoB, OTBEAEHHbIX ASI9 WU3YyYeHUa OUCLMMINHDI,
npegycMaTpuBaeTCsl BbIMNOMIHEHME CRneaylwux BUMAOB CaMOCTOATEmNbHbIX paboT
ctygeHToB (CPC): nsyyeHune teopeTndeckoro Mmatepmana v noarotoBka fiabopaTopHbIX
paboT No TemaM, M3YYEeHHbIM Ha MNPAKTUYECKUX 3aHATUAX. [ONa camMOCTOATENbHOrO
N3y4eHUs OUCUUNIIMHBI BBIHOCUTCA YacTb Matepuana no temam 1-7 AUCUMNAWUHBI C
BO3MOXXHOCTbIO KOHCYNbTauum y npenogasatens obwmm o6vemom 10 yacos CPC.

[na BbinonHeHus nabopaTopHbIX paboT HacTosiwen yy4yebHOM nporpamMmbl CTYAEHT
AOIDKEH nNpeaBapuUTENbHO CaMOCTOATENbHO OCBOUTH TEOPETUYECKMM MaTepuan
cooTBeTCTBylOWMX TeM. [Ona 3awuTtbl paboTbl OH LOMMKEH 3HaTb TEeOpeTU4eCKWUi
mMartepuan u npoaeMOHCTPUPOBaTb 3HAHWE NMYTEM BbINOMHEHUS NabopaTopHbIX paboT
Ha a3blke Python. O6bem CPC, oTBOgUMBIN Ha 3Ty paboTy coctaBndeT 20 Yyacos.

Mpn ncnonb3oBaHUM OUCTAHLMOHHBLIX 0Bpa3oBaTeribHbIX TEXHOMNOMMN U 3MEKTPOHHOIO
0by4eHna cTyaeHTbl JOMKHbI BbIMOMHATE BCE yKa3aHUs npenogasaTenen no paborte Ha
LMS-nnatdopme, CBOEBPEMEHHO MoAkMyaTbcsa K online-3aHaTuaM, cobnogaTb
pekoMeHaaumm no opraHn3aumm caMmoCcTosTENbHOW paboThl

15. NMepeyeHb OCHOBHOM U AOMOJNTHUTENBLHOW NUTEepPaTypbl, PECYPCOB UHTEPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIIUHbI

a) OCHOBHas nNuTepaTypa:

Ne n/n MNCTOYHMK

PyTtrkoBckas [1. HeMpoHHbIe ceTn, reHeTUYecKe anropuTMel U HeyeTkue cuctemsl: MNep.c
nonbck.N.O.PyguHckoro. [OnekTpoHHbI pecypc] : / PyTtkoBckasa [., MunuHbckmun M., PyTkoBcKui
J1. — 3nekTpoH. aaH. — M. : lopsyas nuHusa-Tenekom, 2013. — 384 c. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll_id=11843
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Boposukos, B.[1. TonynsapHoe BBeaeHWE B COBPEMEHHbIN aHanM3 [AaHHbIX B CcCUCTeMe
STATISTICA.Y4yebHoe nocobue ans By30B. [ONEeKTPOHHLIN pecypc] : yvyebHoe nocobue. —
OnekTpoH. gaH. — M. : lopsvyas nuHua-Tenekom, 2013. — 290 c. — Pexwum pgoctyna:
http://e.lanbook.com/books/element.php?pll id=11828

©0) pononHWTenbHasa nuTeparypa:

Ne n/n MNcToYHMK

3 Kpyrnos B. B., Bopucos B. B. AckyccTBeHHbIe HEMPOHHbIE ceTU. Teopusa u npakTuka. - M.:
lopayvas nuHuna - Tenekom, 2001.- 382 c.

BoposukoB B.I1. HenpoHHble cetn STATISTICA Neural Networks: MeTogonorus n TexHonornm
4 COBpPEMEHHOro aHanuaa gaHHbix / Moa peagakumen B. M. bopoBukoa.— M.: [opsvas NnUHUA —
Tenekom, 2008. — 392 c.

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

6 XavikuH C. HenpoHHble ceTu. - U3gaTenscTteo: Buneamc ISBN: 5-8459-0890-2, 2006. - 1104 c.

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

Ne n/n NcTouHMK

http://e.lanbook.com/

7 AnekmpoHHas 6ubnuomeyHasi cucmema «M30amenbcmea «JlaHby,
8 http://www.biblioclub.ru
OnekTpoHHas bubnuotedHas cuctema «YHuBepcuTeTckas bubnmnorteka — online»
9 http://www.lib.vsu.ru.ru
AnekmpoHHas bubnuomeyHas cucmema BI'Y
10 OunaiiH kypc CoBpeMeHHbIe HEMPOCETEBbIE TEXHOMOMMMN

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

16. lMepeyeHb Yy4yebOHO-meTOAMYECKOro obecne4vyeHUs AONA CaMOCTOATENIbHOMU
paboTbl (yuebHo-Mmemoduyeckue pekomeHoayuu, nocobus, 3adaqyHuku, Memoouyeckue
yKasaHUS 110 8bINMOMIHEHUIO npakmu4yeckux (KOHmposibHbIX) pabom u 0p.)

Ne
NcTouHMK
n/n
11 KawwnpwuHa W.J1. HeltpoceTteBkle u rubpuaHbie cuctemel/ T.B AsapHoea, W.J1.
KawwnpuHa .— BopoHex : MsgaTtensckuin gom BI'y, 2014 .— 96 c.

17. UHcpopmaLMOHHBbIE TEXHOSOMUK, UCNoNb3yeMble ANA peanu3auum y4yebHomn
OUCLUMNIUNHBI, BKITIOYaA nporpamMmmHoe obecnevyeHne u MHpopMaLMOHHO-
CrpaBoOYHble CUCTEMbI (MPU HEO6XOAMMOCTH)

AuncunnnuHa peannayeTtca ¢ NPUMMEHEHNEM 3NEKTPOHHOIO 06yYeHUs U ANCTaHLUMOHHbIX
obpasoBaTenbHbIX TEXHONOMMIK. [Ans opraHM3aumm 3aHATUIN PEKOMEHAOBAHbI OHMaNH-
Kypcbl « Teopusi BeposiTHocTen» U MaTemaTudeckas ctaTtucTuka, pasMeLLeHHble Ha
nnatgopme AnekTpoHHoro yHmBepcuteta BI'Y (LMS moodle), a Takke NHTepHeT-
pecypchbl, NpMBeaeHHble B .158B.

18. MaTepuanbHO-TeXHUYeCKOe obecneyeHme AUCLUNIINHDBI.

JlekumoHHasa ayguTopus [OMmKHa OblTb OCHALLEHHOW COBPEMEHHBLIM KOMMbIOTEPOM C
yctaHoBreHHbiMn OC Windows n MS Office nogkntoyYeHHbIM K HEMY MPOEKTOPOM C
BMAEOTEPMUHANA Ha HACTEHHbIN 3KpaH. JTabopaTopHble 3aHATUA AOMMKHbI NPOBOANTHCA
B cneuvanu3npoBaHHOW ayauToOpuK, OCHALLEHHOW COBPEMEHHLIMW MNepPCOHanNbHbIMN
KOMMbloTEPaMu 1 nporpammMHbiM obecneveHmem (Python) B coOTBETCTBUM C TEMATUKOM
n3y4aemoro matepuana.

19. ®oHA OLEeHOYHbIX CPEeACTB:

19.1. MNepeyeHb KOMNETEHUMN C YKazaHUeM 3TanoB hOpMUPOBaHUA U



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

nnaHnpyemMbIiX pe3ynbTaTtoB O6y‘-IeH nsa

Koa v cogepxaHue lMnaHnpyemble pesynbTathbl OTanbl
KoMmneTeHuun (unu | oby4veHns (mokasaTenn 4OCTUKEHUS hopmMmpoBaHus e0C*
ee yacTu) 3a0aHHOrO YPOBHSI OCBOEHUS KOMMeTeHLMm (cpeacTtea
KOMMeTeHL MM nocpeCcTBOM (pasgensbl (TemMbl) OLEeHMBaHWS)
opMMPOBAHMSA 3HAHWUIA, YMEHWIA, ONCUUNNWHBI UNKn
HaBbIKOB) MOLYNA U UX
HanMeHoBaHue)
MK-4 3HaThb: 1.1 BeepgeHue B
nposefeHue OCHOBHble ornpedeneHus HeYeTKoW | HedeTkue
aHanusa NOTUKM M HEMPOHHBIX ceTelr, obnactn | MHOXecTBa
WHHOBAaLMN B | NPUMEHEHN HeYeTKNMX MHOXEeCTB | U onepauunn Hag
3KOHOMMUKE, NOrMKW N HEWPOHHbIX  CeTewn, | HUMU
yrnpasneHuun W | TEXHOMOrMI0 co3faHus n | 1.2. Hevetkasa n .
. . YCTHbIN onpoc
WUHOPMALIMOHHO- NCMNOMb30BaHNUS HEWPOHHbIX CeTew, | NUHIBUCTMYECKas
KOMMYHUKATUBHbIX | NPUHLMMNbI MOAENNPOBAHUSA HEYETKON | NepeMEHHbIE.
TEeXHOMNormm NOTMKN W HEWPOHHbLIX ceTen ansa | Hedetkne
peLleHus SKOHOMWYECKMX W | BENWYUHBI, Yucna u
NPOU3BOACTBEHHbIX 3a4au. MHTEepBan.bl
YmMeThb:
NpMMeHATb nporpammHble cpeactea | 1.3. OCHOBbI
pa3paboTkn  Mogenem  He4yeTKOW | HEYETKOM JTIOTUKM YCTHbIN onpoc
NOrVKKN, HEMPOHHLIX ceTen,
BnapeTb: 2.1. Cucrtemsl
HaBblkaMW MOCTPOEHMS U OOy4YeHWst | HEeYEeTKOro BbiBoAA
NCKYCCTBEHHbIX HEWPOHHbIX CeTew;
JlabopaTopHas
HaBblkamn (OPMUPOBAHNS CUCTEM pabora 1
HeYyeTKOro Nornyeckoro BbiBoAa, ANs
NpoBeAEeHUs aHanusa WMHHOBauui B
9KOHOMWKE, ynpaBneHum
MK-18 3HaThb: 1.5 MNoHaTne YCTHBIN onpoc
CMOcoBHOCTb nporpaMmmHble cpeacTsa ANS | HEMPOHHOW ceTw, ee
ucnonb3oBaTb MOLENUPOBaHNS HEYETKUX MHOXECTB | (PYHKLMOHUPOBaHUE
COOTBETCTBYIOLUA | U CO34aHUA  HEWPOHHbIX CeTew, | n obydeHue.
MaTemMaTuyeckui WHCTPYMEHTarbHble Knaccudpukauus
annapart u WHTErpMpoBaHHbIE nporpaMMHble | HEMPOHHLIX CeTen
WHCTPYMEHTarbHble | cpeabl pa3paboTynkoB ans
cpeactBa ans NpUMEHeHUs  Mofernen  HeyeTKUx
06paboTky, MHOXECTB 1 HEMPOHHbIX CeTen .
aHanusa un YmeTb: 2.3 CtaHgapTHble YCTHbIN Onpoc
cncrtemMaTudauum - NMoNnb30BaTbCA annapaTtHbIMU apPXUTEKTYpPbI
WHopmaLunm no cpedcTBaMu  CO3OaHUSA HEMPOHHBIX | HEMPOHHLIX CETEMN.
Teme cetem N HeYEeTKUX  NOrnyYeckux
uccnegoBaHus mogeneu npu peLueHnn

3KOHOMUYECKMX U NPOU3BOACTBEHHbIX
3agau.

BrageTs: 2.3 CtangapTHble Na6opaTtopHast
HaBblkamyl MOCTPOEHUSA M OBYHYEeHMs | apXUTEKTYpbI pabota 2
NCKYCCTBEHHbIX HEWPOHHbIX CETEeW; | HeMPOHHbIX CEeTEeN.
HaBblkaMn (POPMMPOBAHUSA CUCTEM | 2 4 FH6PHHHHG
HEYEeTKOro  IIOrM4ecKoro  BbIBOAA, | yejipoHHbie CeTH
pasnnyHbIX cTparterunm BbIBOAA
3HaHUN N OOBACHEHMS MONYyYEHHbIX
pesynbTaTos.
MpomexyToyHas aTTecTauus KM

19.2 OnucaHue KpUTepmeB U LIKanbl OLleHUBaHUSA KOMNEeTEeHUMN (pe3ynbTaToB 00y4eHus)
NpU NPOMEXYTO4YHOM aTTecTaumm




YpoBeHb

Kputepum oueHmBaHmsa koMneTeHUun chopMUPOBaHH Lkana oueHok
ocTu
KOMMEeTEeHUNN
Obyyarowuticsi 8 monHouU mepe grnadeem NMOHAMUUHbBIM arinapanmom [NosbiweHH Omnu4Ho
OdaHHoU obnacmu Hayku (meopemudeckumu OCHO8aMu bIl
ducyurnuHbl), cdasn ece rnpakmu4ecKue u KOHmpoJsibHble pabombi, yposeHb

cpedHee Kou4ecmao rpasusibHbIX OMEemos Ha 80MPOCk MeCmMo8
npesbiwaem 80%.

Obyvarwutica enadeem MOHAMUUHLIM — annapamom OaHHOU ba3zoeniti Xopouwo
obracmu Hayku (meopemuy4ecKkuMu ocHogamu QUCUUNIUHbI), HO He YpPO8EHb
cOarn 00Hy NpakmMu4ecKyro UMU KOHMPOJ/bHbIX pabomy, cpedHee
Koruyecmeo rpasusibHbIX 0meemo8 Ha 80rpoChbl  mMecmos
Haxodumcs 8 duana3oHe70-80%.

Obyuvarowutica democmpupyem HeygsepeHHoe enadeHue lNopoeosnili Ydoenems
MOHAMUUHBIM arnnapamom daHHoU obnacmu Hayku YpPO8EHb opu-
(meopemuyeckumu OcHogamu QucuyursuHbl), He cdan dee mesibHO

npakmuy4yecKux Unu KOHMpPOIibHbIX pabomel, cpedHee Konu4ecmeo
npaeusibHbIX O0MEemo8 Ha 60rnpochkl Mecmos Haxodumcsi 8
OuanasoHe 60-70%.

Ob6yuyarowutics deMoHCmMpUpyem ompbi8OYHbIE, (hpacMeHmapHble - Heydoene
3HaHusi, doryckaem epybblie owubku, He cdan 6onee dO8yx meopumern
MpaKmMu4Yeckux Unnu KOHMpOoJsbHbIX pabomsl, cpedHee Koru4yecmeso bHO

rpasurbHbIX 0Meemos Ha 80rnpocsi mecmog meHee 60%.

19.3 TunoBble KOHTPOSbHbIE 3aJaHUA UM UHbIe MaTepuarbl, He06XoaMMbIe ANA OLeHKN
3HaHWW, YMEHUW, HaBbIKOB U (MNN) onbiTa AeATEeNbHOCTU, XapaKTepu3yllue 3Tanbl
¢hopMmupoBaHMA KOMNETEeHLUN B NpoLecce 0CBOEHNA obpa3oBaTenibHOM NporpaMmmbl

19.3.1 NprMepPHbIN CMUCOK TEM KYPCOBbLIX paboT:

1. IHTennekTyanbHas cuctema AnarHOCTUKN CITIOXKHbBIX TEXHUYECKNX YCTPONCTB

2. WHTennekTyanbHas cuctema pacno3HaBaHUS KPUMMUHAMNbHbIX CUTyauuMn MO OaHHbIM
BuaeoHabnoaeHun.

3. IHTennekTyanbHas cuctema OLEHKU XXUMOW HEOABMKUMOCTH.

4. lHTennekTyanbHasa cucteMa OLEHKM CTOMMOCTU NOAEPKaHHbIX aBTOMOBUIEN.

5. WHTennekTyanbHas cuctema MpOrHO3MPOBaHUS KypCOB BasntoT, KOTUPOBOK aKuuin u
LeHHbIX Bymar (c yyeTom BNnsiHMSA 60nbLIOro KonuyecTsa hakTopos).

6. MIHTennekTyanbHasi cMcteMa OLeHKN 6aHKOBCKMUX PUCKOB.

7. InTennekTyanbHas cuctemMa OLEHKU KpeanuTocnoCobHOCTM hU3NYECKNX N,

8. NHTennekTyanbHas cuctemMa BbISIBNEHUSA KIMEHTOB-MOLLEHHUKOB CTPAaxX0BbIX KOMMNaHWUA.
9. MHTennekTyanbHasi CUCTEMa OLIEHKN BEPOSTHOCTU BaHKPOTCTB OpraHu3auui.

10. WHTennekTyanbHas cucteMa NpPOrHO3NpPOBaHUA pacxoda 30aHuUAMKM TennoBon W
ANEKTPUYECKON IHEPTUM.

11. UHTennekTyanbHas cuctema nporHo3MpoBaHUSA NHOEKCOB NOTPEBUTENBCKNX LIEH.

12. MHTennekTyanbHasa cucteMa nporHo3MpoBaHUsA pesyribTaToB rofiocCoBaHUN.

13. WHTennektyanbHass cuctema MpPOrHO3NPOBaHUSA  pe3ynbTatoB  BbIOGOPOB B
3akoHoagaTenbHoe cobpaHne obnacTtu, kpas.

14. VIHTennekTyanbHasi CMCTEMa-CcoBETUMK Bbibopa npodeccuu.

15. UHTennekTyanbHas cuctemMa nogaepXkm NnpuHATUS peLlleHnin pykosoautens oupmbl.
16. NHTennekTyanbHas cuctema opmupoBaHnsa KOIMULMEHTOB MCXO4a CMOPTUBHbIX
MaT4yen (MporHo3npoBaHue ByKMeKepCKMX KOIPMPULNEHTOB).

17. VIHTennekTyanbHasi cMcTemMa MpOrHO3MpOBaHUS Pe3yribTaToOB aBTOMOOWUITbHBIX FOHOK,
cKayek u np.

18. MHTennekTyanbHasa cMctema nporHo3MpoBaHUs BEPOSITHOCTU OOPOXKHO-TPAHCMOPTHbIX
NPOUCLLIECTBUM.




19. WHTennekTyanbHas cuctema ONTMMArnbHOrO pacnpegeneHus Owomketa OGusHec-

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

19.3.2

N

© 0N U AW

11.
12.
13.

14.
15.

16.

17

19.
20.
21.

I'Iepel-leHb BOIMpPOCOB A5A npoBeaeHnda yCTHOro onpoca.

Bo3HMKHOBEHME HEYETKNX MHOXecCTB. HeuveTkasa noruka. Markmue BblMUCNEHUS.
OnpeneneHus HeveTkMx MHOXecTB. [uarpamma 3age. NpeacrtaBneHns HeYeTKnX
MHOXecCTB. [lnarpamma BeHHa.

XapakTtepucTuky, onepauumu, CBOMCTBA HEYETKNX MHOXECTB

OcCHOBHbIE TUMNbI PYHKUUA NPUHAONIEXHOCTU. HeveTkne oTHOLEHNS
OnpeneneHunst HEYETKOM U NUHIBUCTUYECKOW NEPEMEHHbIX.

HeueTkne BeNUUMHLI, Yncna n NMHTepBansl.

TpeyronbHble HEYETKME YNCa U TpaneuneBmMaHble HeYeTKNE NHTepBansl
lNoHATME HEYETKOro BbiCKa3blBaHUA U HEYETKOro npeaukaTta. HeveTtkue npegukaTsl.
OcCHOBHbIE fIOrnYeckme onepawumm ¢ HeYeTKMMU BbiCKaabiBaHUSIMK. Jlornyeckoe
OTpuLaHME HEYETKNX BbICKa3bIBaHWMN.

. Jlornyeckasi KOHbIOHKUNA HEYETKNX BblCKa3blBaHWI. Jlormyeckas AN3bHOHKLMS HEYETKUX

BbICKa3blBaHUN.

HeueTkaa umnnukaums. HeyeTkasi akBuBasneHTHOCTb. [1paBuna HeYeTKNX NPOAYKLUNA.
MpsamMon n obpaTHbIN MeToAbl BbIBOAA 3aKMIOYEHUA B CUCTEMAX HEYETKMX NPOLYKLMNA
basoBas apxutekTypa cuctem HeveTKoro BbiBoaa. OCHOBHbIE 3Tanbl HEYETKOMO BbIBOAA.
dopmupoBaHmne 6a3bl NpaBuIT CUCTEM HEYETKOIO BLIBOAA.

McTopusa nccnegoBaHus B 06nact HEMPOHHLIX ceTen. bruonormyecknin HEMpPoOH.
CTpykTypa 1 YHKLMOHMPOBAHWE UCKYCCTBEHHOMO HeMpoHa. MNocTaHoBKa 3agayu
00y4eHns1 HEMPOHHOM CeTW.

Knaccudukaumst HEMPOHHLIX CETEN N X CBOWCTBA.

. 9 DHEKTUBHOCTL HEMPOHHBLIX ceTeln. MHOrocnomHas HeMpoHHas ceTb.
18.

PeleHune 3agay knaccudmkalmm, pacnosHaBaHnsi 06pa3oB, NPOrHO3MPOBaHUA U
yrnpaBneHnsi C MOMOLLbIO YKa3aHHbIX KNAcCOB HEMPOHHbIX CETEN.

HeueTknn HENPOH. ApXMTEKTYpa HeYeTKon (rMbpuaHom) HEMPOHHON CeTW.
OOyueHune rmbpmaHon HEMPOHHON CeTw.

PeuweHwne 3agayn knaccmdurkauum ¢ NOMOLLIbI TMOpPUAHON HEMPOHHOW CETH.

JlabopamopHas paboma Ne 1

Llensto pgaHHOM paboTbl sBNSeTCa paspaboTka WHTENNEeKTyanbHOM CUCTEMBI
HasHayeHus penTuHra punoma. B kayectBe obyvatoulen BbIOOpkM Heobxoomumo
ncnonb3oBaTb peLeH3nmn Beb-canta RottenTomatoes— Habop 13 5331 NO3UTUBHbBIX
n 5331 HeratmBHbIX peueH3un. Ona pas3paboTkm Heobxoanmmo MKCMNonNb30BaTb
o6ubnuotekn Pandas, Scikit-Learn n PyMorphy2, a Takke ppenmaopk TensorFlow kak
CpencTBo aHanmsa.

JlabopamopHasi paboma Ne 2

Hanuwwute nporpammy, obydatowyto MHOrocnovHbIn NepCcenTpoH pacrno3HaBaHUIO
PYKOMUCHLIX uK300pakeHnn uudp. BbixogHon crnon cetn pormkeH cogepxatb 10
HenpoHOB. Kaxablil HEMPOH BbLIXOOQHOrO Crosa AOSKEH AaBaTb €AWHWYHBIA BbIXO4 Mpwu
nogaye Ha BXog n3obpakeHns, COOTBETCTBYIOLLLErO ero NopsaKkoBOMY HOMEpPY, U HYNEeBON
ANS BCEX OCTarnbHbIX N300paXXxeHni.



