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1. lleanb ocBOeHNSI AUCUUILIHHBI

Lens mucnmmumabl: OCHOBHOHM LENBI0 M3YYEHHS AWCHUIUIMHBL SBISETCS (OPMUPOBAHUE Y
CTYACHTOB HAYYHBIX HpeI[CTaBJIeHI/Iﬁ O CYIIHOCTH U (IJYHKI_[I/HIX COBPCMCHHBIX MYJIbTUMCIUA CUCTEM
U TEXHOJIOTHi, OBJAJICHHE NPAKTHYECKHMHU HAaBBIKAMU HHTEIUICKTYaJbHOH 00pabOTKM OONBIINX
JaHHBIX B YCJIOBHUAX PCHICHUS PCAJIBHBIX ITPAKTUYCCKUX 3a1a4d.

3agayaMy  JMCHUIUIMHBL  SBJSIFOTCS: HCIIOJIB30BaHHE WHCTPYMEHTAIBHBIX CPEACTB IS
00paboTKH, aHaJM3a U CHCTEMAaTU3alui HHPOPMAIUH, TOJTYyYeHUE HABBIKOB pa3padoTKU

OPHUTHHAIBHBIX AITOPUTMOB JUIS IPOBEJCHUS HHTEIUIEKTYaIbHOTO aHAIN3a TaHHbIX.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
Kypc Gazupyercsi Ha 3HaHUAX, TOTYYEHHBIX CTYIEHTaMU B 00JaCTH TEXHUUYECKUX AUCIUILIINH
"Cencopuka u (pusnueckue OCHOBBI moiydeHus uHpopmarmu", "Teopus cUrHajIoB M HUPPOBOU
00pabotku curHanoB", "MHtepHer Bemel", "OCHOBBI CETEBOTO B3aMMOJICHCTBHs ycTpoicTB". Ha
OCHOBE [JaHHOW JHCLUUIUIMHBI Oa3upyrorcs Kypcbl: "AHaJWTUKAa TOTOKOBBIX JaHHBIX',
"MckycCTBEHHBIN MHTEIIEKT', BBITYCKHAS KBaJIM(PUKAIIMOHHAS padoTa.

3. Ilnanupyembie pe3yabTaThbl 00y4eHHs 10 AMCUHUILIMHE
[Inanupyemble pe3ynbTaTbl OOy4YeHMs IO JUCLUIUIMHE, COOTHECEHHbIE C IUIAaHUPYEMBIMU
pe3ynbraramu ocBoeHust OIIOII (koMneTeHIUAMY U UHAMKATOPaMU JOCTHXKEHUS KOMITETEHITHI)

dopMupyembie [Tnanupyemsbie pe3yabTaThl 00y4YEeHUs 10 AUCIUILUIMHE, B
KOMIICTCHIIUU (}(0;[, COOTBETCTBUM C UHAUKATOPOM AOCTHMIKCHUSA KOMIECTCHIINU HaumeHoBaHHE OLIEHOYHOTO
COZIEpIKaHNUE MupukaTop 10CTHKEHUS Pe3ynbTathl 00yueHUs 110 cpencTBa
KOMIICTCHIIHH) KOMIICTCHIIUHU JUCHHUIIINHE
I1K-4 Ucnons3yet I1K-4.1 ITpumenser 3HaTh COBpEMEHHEIE OTYET, TECT
TEXHOJIOTUU TEXHOJIOTUU TEXHOJIOIMH UCKYCCTBEHHOIO
HCKYCCTBEHHOTO HUCKYCCTBEHHOI'O MHTEJIEKTA | HWHTEIUIEKTa IPUMEHAEMBIE
HHTEJUIEKTA IIPU IIPY TIOCTPOEHUH TPUOOPOB JULst 0OpaOOTKH 1 aHAIIU3a
pelieHuu U CUCTEM JIAaHHBIX U ceTeBOoro Tpaduka
npo¢eCCHOHATHHBIX (ITK-4.1)
3a7a4 YMeTh aHaIU3UpPOBaTh
BHYTPHCETEBOE

B3aMMOJICHCTBHE H
HNPUMEHSTH METOMBI
MHTEJUICKTYaNbHOM
00paboTKU JaHHBIX U
ceteBoro Tpaduxa (I1K-4.1)
Buagers MeTonamu
UCKYCCTBEHHOTO MHTEJUIEKTa
W aHallM3a repeaBaeMbIX
JIAaHHBIX U ceTeBoro Tpaduka
(IIK-4.1)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO0mmas TpyA0eMKOCTh JUCIMIUIMHBI COCTABIISIET 5 3aUeTHBIX enuHull, 180 gacos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHs 6a30B0or0 00pazoBaHms: CpeiHee odIee.
Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI
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1 O6paboTka MyIbTUMEINA 7110 4 |24 45 | oruer tectipobatie
Tpaduka
2 Cucremsl 716 |12]8 31,4 | oraer Tectuposame
WHTEJUICKTYaJIbHOTO aHaTn3a
JTAHHBIX
Bcero 3a cemectp 180 | 16 | 16 | 32 3,6 10,35 76,4 DK3.(35,65)
Hroro 180 | 16 | 16 | 32 3,6 10,35| 76,4 35,65
4.1.2. CoaepskaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKuuH
Cemectp 7

Pazoen 1. Obpabomka mynemumeoua mpaguxa

Jlexnus 1.

[TonsiTHE MYJIBTUMEIUITHBIX TaHHBIX U UX XapaKTEPUCTUKH (2 yaca).

Jlexnus 2.

OCHOBBI KOMIIBIOTEPHOTO 3peHUs: AHAU3 N300paXeHHH, AJITOPUTMbBI KOMIIPECCHH

n300paxeHuit u Buaeo (2 gaca).
Jlekuus 3.

OO6paboTka 3ByKa u aynuoaanHbx: OcHOBBI IU(poBOi 00pabOTKM CUTHANOB (2 Yaca).

Jlexuus 4.

Mertoap! JUIst pacrio3HaBaHMs PeUYH U aHaM3a 3ByKa (2 Jaca).

Jlexuus 5.

MynpTUMEIUIHBIE CUCTEMBI M CETEBA MEPEAaUa: apXUTEKTypa U METO/IbI IEpENAYN
MYJIbTUMEINIHBIX JaHHBIX B ceTAX (2 yaca).




Pazoen 2. Cucmembl unmeniekmyaibHo2o aHaiu3a OAHHbIX
Jleknus 6.

[IpumeHeHne METOI0B MAIIMHHOTO O0YYEeHHUs ISl aHATIN3a MYJIbTUMEANMHBIX JaHHBIX (2
qaca).
Jlexnus 7.

TexHOI0rny BUPTYAIbHOW U JJOIIOJHEHHON peallbHOCTH. Mcnonb30BaHne MyJIbTUMEIUUHBIX
JTAHHBIX B BUPTYaJIbHBIX cpenax (2 yaca).
Jlexnus 8.

[IpumeHeHue anropuTMOB JJIsl paclio3HaBaHUs U 0OTOOpakeHUs 0OBEKTOB B IOMOJIHEHHOM
peanbHOCTH (2 Yaca).

4.1.2.2. IlepeyeHb NPAKTUYECKUX 3AHATHI

Cemectp 7
Pazoen 1. Obpabomka mynemumeoua mpagpuxa
IIpakTuyeckoe 3ansatue 1

HccnenoBanue anropuTMOB KOMIIPECCUU U300paKEHU [T ONTUMU3AINY [Tepeiadll TaHHBIX
(2 gaca).
IIpakTnyeckoe 3ansiTue 2

Pabora ¢ ¢ poBEIME CHTHAJIAMU JJIs ayTM000pa0OTKH U aHaw3a 3ByKa (2 1aca).
Paszoen 2. Cucmemvl unmesniekmyaibHo20 aHaiu3a OAHHbIX
IIpakTHyeckoe 3ansaTHE 3

Hcnonb30BaHre MalIMHHOTO OOy4YEHUS /JIsl aHAIIM3a BUICO-KOHTEHTA (2 Jaca).
IIpakTnyeckoe 3ansTe 4

Aaroput™el 00y4deHHs ¢ OAKperieHreM (2 yaca).
IIpakTu4yeckoe 3ansATHE S

HccnenoBanue u onTUMH3AIMs METOAOB MIEpeIauu BUICO Yepe3 ceTh (2 yaca).
IIpakTHyeckoe 3aHsATHE 6

AHanu3 3MoIuil B MyIbTUMEIMHHBIX JaHHBIX (2 4aca).
IIpakTuyeckoe 3ansitue 7

CermeHTtanusi MyJIbTUMEUIHBIX TaHHBIX (2 Yaca).
IIpakTHyeckoe 3ansitue 8

OnTumuzanus nepeaadyyd MyJIbTUMEIUMHBIX JaHHBIX B ceTH (2 Jaca).

4.1.2.3. [lepeueHnb 1a00paTOPHBIX PadOT

Cemectp 7
Pazoen 1. Obpabomka mynemumeoua mpaguxa
JlabopaTopnas 1.

O6HapyxeHus 00beKTOB Ha N300pakeHusxX (4 yaca).
JlabopaTopnas 2.

Pacno3naBanue peun ¢ MCIOIB30BaHUEM UCKYCCTBEHHOTO MHTEIUIEKTA (4 Jaca).
JlabopaTopnas 3.

Pa3zpaboTka cuctemsl [Jisi aBTOMaTHUECKOTO paclio3HaBaHUs JeHCTBUI Ha BUIEO (4 Jaca).
JlabopaTopnas 4.

Co3maHne cUCTEMBI ISl aBTOMAaTHYECKOTO CO3aHUsI MYJIBbTUMEIUIHOTO JaifKecTa Ha
OCHOBE 00pabOTKH JaHHBIX (4 gaca).
JlaGoparopHnas 5.

[IpuMeHeHne anropuTMOB MAIIMHHOTO O0YYEeHHs IS aHalTu3a MO B ayauodaiinax (4
qaca).
JlabopaTopnas 6.

O6paboTka 1 aHaIU3 JJaHHBIX B peabHOM BpeMeHH (4 Jaca).
Pasoen 2. Cucmemvl unmennekmyanibHo20 aHaiu3a OaHHbIX
JlaGoparopHnasn 7.

ABTOMaTHYECKOE OOHAPYKEHHE aHOMAIIUK B MyJTbTUMEANIHBIX MMOTOKAX (4 Jaca).



JlabGoparopHnas 8.
AHanu3 MeToJ10B 00paboTKH OTPOMHBIX 00BEMOB MYJIbTUMEIUWHBIX TAaHHBIX (4 daca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedeHHe CAMOCTOATEIbHOM

padoTbI

[TepeueHsb TeM, BHIHECCHHBIX Ha CAMOCTOSTEIILHOE H3yUeHUE:
. Tpaduk MyJTbTHCEPBUCHBIX CETEH.
. AHaJIM3 TOHAJBLHOCTH U SMOLIUH.
. O6paboTKa peyu M TeKCTa.
. MeToIpI UTsl ONTUMU3AIUH ITepeIavu MYJIbTUMEIUUHBIX JaHHBIX.
. AJITOPUTMBI JIJIs1 CETMEHTAINH U KJIAaCCU(PUKALUU PA3INYHBIX TUIIOB MYJIbTUMEAUNHBIX JaHHbBIX.
. IHTEpakTUBHBIE MYJIbTUMEIUNHBIE CUCTEMBI.
. O6paboTka 601X 00BEMOB MYJIbTUMEIUNHBIX TAHHBIX.
. I'my6okoe obydenue st 00pabOTKH MyJIbTUMEIUHHBIX JaHHBIX.
. Pacno3znaBanue 006pa3oB 1 0OHEKTOB.

Jlis  caMOCTOSITENIBHON PAa0OTHl MCTOJB3YIOTCS METOAMYECKHE YKa3aHWsS [0 OCBOSHUIO
JTUCIUIIMHBI U U3JIaHUS U3 CIHCKA MPUBEICHHON HIM)KE OCHOBHOM M TOTIOJTHUTEIHHON JIUTEPATYPHIL.
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4.1.2.5. IlepeyeHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PI'P, PIIP

He mumanupyercs.

4.1.2.6. IlIpuMepHbIH NIepeYeHb TeM KypPcOBbIX padoT (IIPOEeKTOB)
He nmianupyercs.



4.2 ®opma 00y4eHHsI: 3209HAS
VYpoeHs 6a30B0or0 00pazoBaHms: CpeiHee odee.

Cpok o0yueHnus 5.
Bcero ®opma
Tpynoem- | ;o | Hpaxu- | JlaGopa- Koncy.ib- (koHTaK- HNPOME;KYTOUHOTO
KOCTb, qyecKue TOPHBbIE KonTt- CPC,
Cemectp numu, Taums, THas KOHTpOJIsI (3K3.,
yac./ 3a4. 3aHATUS, | PadoThI, poJib,uac. qac.
qac. gac. padora), 3ad4., 3a4. C 01I.)
ea. gac. gac.
qac.
9 180/5 2 10 4 1 0,6 17,6 153,75 IK3.(8,65)
Hroro | 180/5 2 10 4 1 0,6 17,6 153,75 8,65
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1 | O6pabotka mynbTumMeua | 9 | 2 | 4 | 4 73 OTYer,
Tpaduka TECTHPOBAHUE
2 Cucremsl 9 6 80,75 OTHYET,
HUHTEIICKTYaTbHOTO TECTHPOBAHUE
aHaIM3a JaHHBIX
Bcero 3a cemectp 180 2 |10 | 4 | + 1 10,6 153,75 JK3.(8,65)
Hroro 180 2 [ 10| 4 1 10,6 153,75 8,65
4.2.2. CogepkaHue TUCUMILIMHBI
4.2.2.1. IlepeyeHnb JeKuMi
Cemectp 9
Paszoen 1. Obpabomra myremumedua mpaghuxa
Jlexnus 1.

OCHOBBI KOMIIBIOTEPHOTO 3pEHUS: AHATU3 U300paKeHHH, AJITOPUTMBI KOMIIPECCHH
n300pakeHuit u Buzaeo (2 gaca).




4.2.2.2. IllepeyeHb NPAKTHYECKUX 3AHATHH

Cemectp 9
Paszoen 1. Obpabomra myremumedua mpaghuxa
IpakTnyeckoe 3ansitue 1.

HccnenoBanue anropuTMOB KOMIIPECCUU U300paKESHUIA TSI ONTHMH3AINH [TepeIadnl TaHHBIX
(2 gaca).
IIpakTHyeckoe 3ansaTHE 2.

Pabota ¢ mudpoBeiMH cUTHATIAMU JJI ayAH000pabOTKH U aHaK3a 3ByKa (2 yaca).
Pa3zoen 2. Cucmembl unmennekmyanibHo2o aHanu3a OaHHbIX
IIpakTnyeckoe 3ansiTue 3.

Hcnonb30BaHrne MAaIMHHOTO OOYYEHUS JIJIsl aHAIIM3a BUJICO-KOHTEHTA (2 Jaca).
IIpakTnyeckoe 3ansiTue 4.

ANropuTMBI 00y4eHUS ¢ OJIKperieHneM (2 Jaca).
IIpakTnyeckoe 3ansiTue 5.

HccnepoBanue u onTuMH3ays METOOB Mepelauu BUIEO uepe3 ceTh (2 yaca).

4.2.2.3. Ilepeuennb J1adopaTOpHbIX padboT
Cemectp 9
Paszoen 1. Obpabomka mynemumedua mpaghuxa
JlabopaTopnas 1.
OO6paboTka 1 aHaIU3 JJaHHBIX B peajlbHOM BpeMeHH (4 Jaca).

4.2.2.4. llepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedyeHHe CAMOCTOSTEIbHOM

padoThI
[Tepeuenb TEM, BBIHECEHHBIX HAa CAMOCTOSITEIbHOE U3YUYCHUE:!
. Tpauk MyIbTHCEPBUCHBIX CETEH.
. AHaNM3 TOHAJIBHOCTH U 3MOIUH.
. O6paboTKa peun u TeKCTa.
. MeTobl 1u1s1 ONTUMHU3ALNH [IEPEIAYNA MYJIbTUMEIUNHBIX JaHHBIX.
. AJITOPUTMBI JJIsI CETMEHTALIMH U KJIACCU(PUKAIIUU PA3TUYHBIX TUIIOB MYJIbTUMEIUNHBIX

hn B~ WN —

JTAHHBIX.

6. lHTepakTUBHbIE MYJIbTUMEIUIHbBIE CUCTEMBI.

7. O6paboTka 60abIINX 00BEMOB MYJIBTUMEIUNHBIX TaHHBIX.

8. 'mybokoe oO0yuenue st 00pabOTKH MyTbTUMETUNHBIX TaHHBIX.

9. PacnioznaBanue 00pa3oB U OOBEKTOB.

Jlist  caMOCTOSITENTbHON pabOTBl  MCIIOJIB3YIOTCS. METOJUYECKHE YKa3aHWs TI0 OCBOCHHUIO
JUCLMIUIMHBI U U3aHUS U3 CIIMCKA MPUBEAEHHON HI)KE OCHOBHOM U JIOMOJIHUTENBHOM JIUTEPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PI'P, PIIP
1. Ananu3 sMo1uil B MyJIbTUMEAUNHBIX TaHHBIX.
2. CermeHTanusi MyJIbTUMEAUINHBIX JaHHBIX.
3. Ontumu3anus nepeaayu MyIbTUMEIUNHBIX TaHHBIX B CETH.

4.2.2.6. [IpuMepHbIii NepedeHb TEM KyPCOBbIX PadoT (IIPOEKTOB)
He mianupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B mponecce M3ydCHHA AUCHUIIIIMHBI MPHUMCEHACTCA KOHTAKTHAad TCXHOJIOTUA IMPEIoaaBaHUA
(32[ HCKIIIOYCHHUEM CaAMOCTOATCIIbHO U3Yy4YaCMbIX CTYACHTAMH BOHpOCOB). HpI/I IpOBCACHUHN 3aHATUI
MMPUMCHSACTCA I/IMI/IT&HHOHHBIﬁ NI CI/IMY.]'I?II.II/IOHHI:If/i moaxoJ, Koraga ImpernoaaBaTciicM pa36I/IpaeTc51
Ha KOHKPETHOM IIPpUMEPE HpO6HCMHa${ CUTyalus, BCC I[Maru peHCHUA 3aJadud CTyACHTaM
JEMOHCTPUPYIOTCSI MPHU TMOMOIIM MYJIbTUMEIUNHOW TEXHUKU. 3aT€M CTYAEHThl CaMOCTOSITEIIBLHO
pemiar0T AaHAJIOTUYHBIC 3adaHUs. Tak xe Ipu MpoOBECACHNUU 3aHSTUN IMPUMCHACTCA YaCTUYHO-



MOMCKOBBI METOJI: CTYAECHTbHI OCYIIECTBISIOT MOUCK PEIICHUs MOCTaBICHHON MpoOsieMbl (3adaun).
ITpu 3TOM, TOCTAHOBOYHBIE 3aJja4l ONUPAIOTCS HA YK€ UMEIOIIHUECS Y CTYACHTOB 3HaHUS U YMEHMS,
MOJIyYEHHBIE B MPEIIECTBYIOIINX TEMAX.

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIA YCIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ aTreCcraluu 1Mo urToraMm OCBO€HudA AMCIUIIJIMHBI.
@DOH/IBI OIICHOYHBIX MAaTEPHAIIOB (CPEACTB) MPUBEACHBI B IPUIIOKECHHH.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE 00ecieyeHne JUCIIUILIUHBI.

7.1. OcHOBHas1 y4eOHO-MeTOAUYECKAS JUTEePATypa 10 JUCHUIIIHHE

1. UybOykoBa, M. A. Data Mining : ydeOHoe mocobue / M. A. UybykoBa. — 4-¢ mu3a. —
Mocksa : Uatepnet-Yuusepcurer Uupopmannonnsix Texnonoruit (MHTYUT), Aii Ilu Ap Menua,
2024. — 469 c. - https://www.iprbookshop.ru/133907.html

2. O6yxoB, A. JI. CucremHublii aHanu3 ¥ 00paboTka HMH(pOpPMAIMKM B HHTEIIICKTYaTbHbBIX
cucreMax : ydyebnoe mocobue / A. JI. O6yxos, U. JI. Kopobosa. — TamboB : TamOOBCKmii
rocylapcTBEHHbIH  TexHuueckuil  yHusepcuter, OBC ACB, 2020. — 80 c. -
https://www.iprbookshop.ru/115744.html

3. IIporomesikonoB, A. B. Anroputmsl Data Science m mX mpakTHyecKas peanu3anus Ha
Python : yuebnoe nocobue / A. B. IIpotoassikonos, I1. A. ITeuoB, B. E. CagoBHukoB. — MockBa,
Bonorna : Uadpa-Umxkenepus, 2022. — 392 c. - https://www.iprbookshop.ru/124000.html

4. Bopono, B. . Data Mining - TexHosioruu oOpaOOTKH OOJBIINX IaHHBIX : y4eOHOE
nocooue / B. 1. Boponos, JI. 1. BopoHosa, B. A. YcaueB. — MockBa : MOCKOBCKHI TEXHUYICCKHIA
YHHUBEPCUTET CB3U U MHPopMmaTuku, 2018. — 47 c. - https://www.iprbookshop.ru/81324.html

7.2. JlonoJIHUTEIbHAS Y4eOHO-MeTOAUYeCKAasi JIUTEPATypPa M0 AUCHUILINHE

1. IlsuoB, II. A. Pa3paboTka MHTENJIEKTYaJIbHBIX CHCTEM JuIsl OOpaOOTKM CUTHAJIOB C
natyukoB nasieHus @ MoHorpadus / I1. A. IIemos, P. B. Maiitak, A. B. [lsruneBa. — Mockaa,
Bonorna : Uadpa-Uuxenepus, 2023. — 156 ¢. - https://www.iprbookshop.ru/61735.html

2. bapckuii, A. b. BBeaenue B HelipoHHbIe ceTu : yueObHoe nocobue / A. b. bapckuii. — 3-e
u3q. — Mocksa, Caparos : UaTepHeT-YHuBepcuter MHpopmannonusix Texnonoruit (MHTYUT),
An IIm Ap Memma, 2020. — 357 <c¢. — ISBN 978-5-4497-0309-5. -
https://www.iprbookshop.ru/74664.html

3. [TaBnoBa, A. U. MckyccTBeHHbIE HEMpPOHHBIE ceTH : yueOHoe mocobue / A. W. [1aBiosa. —
MockBa : A Ilm Ap Memuna, 2021. — 190 c¢. — ISBN 978-5-4497-1165-6. -
https://www.iprbookshop.ru/133379.html

4. bycnaes, A. II. MnTennexryansHpie cucteMsl : SSHD - MOHMUTOPMHI MHOTOIOJIOCHOTO
JIBIDKCHUSI U aBTOMaTu3anus o0padoTku uHbopmanuu o Tpaduke. YueOHoe mocodume / A. II.
bycnaes, M. B. flmuna, M. I'. 'oponanueB. — MockBa : MOCKOBCKMI TEXHUYECKUN YHUBEPCUTET
cBs3u U uHpopmatuku, 2012. — 80 c. - https://www.iprbookshop.ru/89426.html

5. CunenbHukos, I'. M. Lludposas oO6paboTka CUTHAIOB MyJIbTUMENHUA : yueOHOe mocodue /
I M. CupenphukoB, A. A. KamauukoB. — HoBocubupck : Cubupckuil rocyaapcTBEHHBIH
YHUBEPCUTET  TENeKOMMyHMKauuid  u  uHpopmaruku, 2017. — 111 C. -
https://www.iprbookshop.ru/108228.html

7.3. IlepeyeHb HHPOPMAITMOHHBIX TEXHOJIOTHIA, MCIOJIb3yEeMbIX NPHU
OCYIIECTBJICHUHA 06p330BaTe.ﬂbHOFO nmponoecca 1mo AMCHMILJIMHE, BKJIIOYas
MNEePEeUYCHb NMPOrpaMmMHOTO oOecreyeHus u I/IH(l)OpMaIII/IOHHbIX CIIPABOYHBIX
CHUCTEM

B  oOpasoBarenpHOM  mpollecC€  HCHONB3YIOTCS  MH(QOPMAIMOHHBIE  TEXHOJIOTHH,
peaqn3oBaHHbIE  HAa  OCHOBE  HMH(OPMAIMOHHO-00pa30BaTENILHOTO  MOpTaja  MHCTUTYTa
(www.mivlgu.ru/iop), 1 ”HOOKOMMYHUKAIIMOHHOW CETH UHCTUTYTA:

- IpeI0CTaBIeHUE YUeOHO-METOIUYECKUX MaTepPHUajIoB B JIEKTPOHHOM BH/IE;



- B3aMMOJICHCTBHE YYaCTHHKOB 00pa30BaTENLHOrO IIpolecca 4Yepe3 JIOKAIBHYI0 CeTh
uHctutyTa u MHTEepHeT;

- IPEZIOCTABIICHUE CBEICHUH O pe3ysbTaTax y4eOHOU NEeSTEIbHOCTH B 3JICKTPOHHOM JIMYHOM
KaOWHETe 00YJaroIIerocs.

WNudopmanmoHHbIE CITPABOYHBIC CUCTEMBI:

[Tnardpopma nataceroB, oOJauHBIE MHCTPYMEHTHI JJIsi OOpAaOOTKM JAaHHBIX M MAIIMHHOTO
o0yuenwus https:// www.kaggle.com/

[Topran 3nanwmii http://statistica.ru

Hanmonaneneiit OTkpeiTeiii YHUBEpcuTeT "UaTYHT" http://www.intuit.ru/

[Tporpammuoe obecrieueHue:

Python 3.9.4 (Python Software Foundation License)

Mathworks Academic new Product B cocraBe: Matlab Simulink signal processing toolbox
DSP systems (moroop Nel ot 10 01.2014r.)

7.4. Ilepeyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOM CeTH

«I/IHTepHeT», HEOGXO):[I/IMLIX AJIA OCBOCHHUA JUCHUITIMHBI
iprbookshop.ru
kaggle.com
statistica.ru
intuit.ru
mivlgu.ru/iop

8. MarepuajbHO-TeXHUYECKOE O0eceYeHue U CIUITHHbI
JlaGoparopus KOMIIBIOTEPHOT'O MOJICTTUPOBAHUS B U3MEPHUTEIBHBIX CHCTEMaX
OBM Aiirek Intel Core i5 2400 - 12 mr.; JIaGopaTopHbIii cTeH] M3ydeHue HHTephercoB
conpsixenus — 12 mr. ; Buneonpoextop Acer P1100 EY; Dxpan nactennsiit ScreenMedia Economy-
P.

9. MCTOHI/I‘ICCKI/IC YKa3aHusd 110 OCBOCHUIO JTHCHMILIMHDI

JlJis yCHemHOro OCBOGHHS TEOPETHYECKOro Marephalia OOy4aroMiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHIYEeMOIl OCHOBHOW M JIOTMOJIHUTEIBHOW JIUTEPATyphl; YTOUHSET y MpernoaBares,
KakUM JONOJHUTENbHBIM MOCOOUSM ClleAyeT OTJaTh MPEeNNOYTeHHE; BEeleT KOHCHEKT JIeKUUH U
npopalaThIBaeT JEKIMOHHBIN MaTepHrall, OJb3YsCh KaK KOHCIIEKTOM, TaK U y4eOHBIMU TOCOOUSIMH.

Ha mnpakthueckux 3aHATHUAX IPOWJIECHHBIM TEOPETUYECKHM MaTepuall IOAKPEIUISeTCs
pEILIeHnEM 3aa4 [0 OCHOBHBIM TEMaM JUCLUIUIMHBIL. 3aHATUSA IPOBOAATCS B KOMIIBIOTEPHOM KJIacce,
UCIIONIB3YSl  CIleuanbHOE MporpaMMHoe oOecredenne. Kaxaoil mnoarpymme oOyvaroumxcs
IpenojaBaTeib BbIIAET 3ajady, CBS3aHHYIO C MHTEJUIEKTyaJM3alliedl MU3MEPUTENbHON TEXHHKHU. B
KOHIIE 3aHATHs 00ydarollue JEMOHCTPUPYIOT IOJyYEHHBIE pPe3yibTaThl MPENoJaBaTeNi0 U IpH
HEO0XO0/IMMOCTH JIeNal0T paboTy Ha/l OLIMOKaMHU.

Jlo BbIMIOJIHEHUSI JTAOOPATOPHBIX PabOT OOyYarOUIWIiCS M3y4aeT COOTBETCTBYIOUIMI pas3jaen
teopuu. Ilepen 3aHsATHEM CTyIEHT 3HAKOMUTCS C ONKCAHHEM 3aJaHMU JJIS BBINOJHEHHUsS paloThl,
BHUMATEIILHO M3Yy4yaeT COJIepKaHUE U TOPSIIOK MPOBeAeHUs TabopaTopHOU paboThl. JlabopartopHas
paboTa mpOBOJATCS B KOMITBIOTEPHOM Kitacce. O0ydarolecs BhIIOIHIIOT HHANBUYaIbHYIO 3aa4y
B COOTBETCTBUU C 33JaHMEM Ha jabopaTopHyio paboty. [lonydeHHble pe3yiabTaThl MUCCIIEIOBAHUM
CBOAATCA B OTYET M 3alUMIIAIOTCA IO TPAAULMOHHOW METOJMKE B KJAacce Ha CIEAYIOIIEM
nabopaTopHoM 3aHATHH. HeoOXoauMblil TeopeTHUeCKUii MaTeprall, UHIWBUAYATbHOE 3ajaHue, IIIaru
BBITIOJIHEHUST J1abopaTopHOi paboThl M TpeOoBaHHWE K OTYETYy NPUBEACHBI B METOJMUYECKUX
YKa3aHUAX, pa3MELEHHBIX Ha HH(OPMAaLMOHHO-00pa30BaTeIbHOM MOPTaJie HHCTUTYTA.

CamocrosaTenbHass paboTa OKa3blBaeT BaXKHOE BIMSHME Ha (OPMHUPOBAHHE JMYHOCTU
OyIylIero CHeIuaincTa, OHa TUTAHUPYETCST 00yJaroIuMCcst CaMOCTOSITeNIbHO. Kaxk bIit oOydarommiics
CaMOCTOSITENIFHO ONpEAEIseT peKUM CBOEH pabOThl M Mepy TpyAa, 3aTpaylMBaeMOro Ha OBIJIAJICHHE
yueOHBIM cojepXKaHUeM AUCUUIUIMHBL. OH BBINOJHSET BHEAYAUTOPHYIO paboTy M H3ydeHHUe
pas3zenoB, BHIHOCUMBIX Ha CaMOCTOSATENIbHYIO paldoTy, MO JUYHOMY HHIMBHIYaJIbHOMY IUIaHY, B
3aBHCHUMOCTH OT €T0 MOATOTOBKH, BPEMEHU U JIPYTHX YCIOBH.



dopma 3aKITIOYUTEIBHOTO KOHTPOJS MPU MPOMEKYTOUHOM aTTecTaluu — 3K3aMeH. [[ns
IPOBEICHUS IPOMEKYTOUHOH aTTecTaly MO AUCHUILUIUHE pa3paboTaHbl (HOH/ OLEHOYHBIX CPEACTB
u OalsIbHO-pEHTHHIOBasl CHUCTEMa OICHKHM Y4eOHOM JesTenbHOCTH CTyAeHTOB. OlleHKa II0
JUCHUIIIIMHE BBICTABJISICTCA B HH(bOpMaHHOHHOﬁ CUCTEMEC U HOCHUT HHTerHpOBaHHLIﬁ XapakTep,
YUUTBHIBAIOIIMMA pe3ybTaThl OLICHUBAHMS y4acTHUsl CTYACHTOB B ayJUTOPHBIX 3aHATHUAX, KadecTBa U
CBOCBPCMCHHOCTH BbIIIOJIHCHHUA Bal[aHI/Iﬁ B XOAC MU3YUYCHUSA JUCHUIUIMHBI U HpOMe)ICYTOqHOﬁ
aTTeCTallUU.



[Iporpamma coctaBieHa B cooTBeTcTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIo
12.03.01 Ilpubopocmpoenue M TPOPUITIO TOATOTOBKHU [Ipocpammuposanue podOOmMOmMexHuuecKux
cucmem
Pabouyro nporpammy coctaBui K.m.H., ooyenm Pomanoe P.B.

[Iporpamma paccmotpena u ogo0peHa Ha 3aceganuu kadenpsr YVKTC

npoTokoia Ne 36 ot 13.05.2025 ropa.
3asenytomuii kapeapoit VKTC Hopoghees H.B.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OJOOpeHa Ha 3aceJaHuu Yy4eOHO-METOIUYECKON
KOMHCCUU (aKyIbTeTa

npotokoi Ne 9 ot 15.05.2025 rona.
IIpencenarens komuccuun OUTP Kymaposa E. Y.
(ITogmuce) (®.1.0.)




Ilpunoscenue
@oH/1 O1IEHOYHBIX MATEPHAJIOB (CPEACTB) MO TUCIHUITHHE
HNHuTtennexryanbHas o0paboTka MyabpTUMeIa Tpaduka

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o JMCIUIIJIMHE
Bormpocst st TECTUPOBAHUS pa3MereHbl 1o CCBLIKE:
https://www.mivlgu.ru/iop/course/view.php?id=4198

OO0uree pacnpenesieHue 6a/JI0B TeKYIIEro KOHTPOJIS 10 BUIAM Y4eOHBIX PadoT 1JIsl CTY/IeHTOB

Peittunr-konrpoiis 1 2 n1abopatopHsie padoTet, 2 20 6ayoB
NPAKTUYECKHE PAOOTHI

PeittuHr-xoHTpOIIH 2 3 nabopatopHbic padoTEI, 3 20 6amioB
paKTH4ecKue paboThl
3 naboparopHbie paboThI, 3

Peittunr-kontpos 3 MIPaKTUYECKHUE padOTHI, 20 6amioB
TECTUPOBAHUE

[Tocemenue 3anATHIA 0

CTYJIECHTOM

JlonmotHUTE IbHBIE OaJTBI 0

(6onych)

BrinonHenue ceMecTpoBOro

IJIaHa CaMOCTOSITEIIbHON 0

paboThI

2. HpOMe)KyTO‘IHaﬂ arrecranms 1o IuCauIlJinHe
ITepeyenb BOpPoOCOB K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OLleHKOM.
Ilepeyenn npakTHYecKuX 3a1a4 / 3aJaHUi K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOMH (nmpu

HAJTHYMH)
Bompocsr TUIS TEeCTUPOBAHUS pa3MerieHbl o CCBIJIKE:
https://www.mivlgu.ru/iop/question/edit.php?courseid=4198
Bompocsr TUIS MOATOTOBKH K DK3aMEeHy pa3MeIIeHbl o CCBLJIKE:

https://www.mivlgu.ru/iop/course/view.php?id=4198
MeTtoauyeckue MaTepUAaJbl, XapaKTePU3YIOIHe MPOLeAYPhI OIleHUBAHUS

Ha ocHoBe THUHNOBBIX 3aaHMil  NPOrpaMMHBIM  KOMIUIEKCOM  HH(OPMAalMOHHO-
oOpaszoBatensHoro mnoprana MU Bal'Y ¢opmupyrorcs B aBTOMaTHMYECKOM pEXHME TECTOBBIE
3a/IaHus JUIsl CTYJIEHTOB: TPU Bompoca u3 Oyioka 1, Tpu Bompoca u3 Onoka 2 u 3ajada u3 Oyoka 3.
[IporpamMHBIii ~ KOMIUIEKC — (opMUpYyeT  MHIAMBHIYyaJbHbIE  3aJaHus  JJIA  KaxJI0ro
3apETUCTPUPOBAHHOTO B CUCTEME CTYJIEHTAa M YCTAaHABJIMBACT BPEMsI NPOXOXKIACHUS TECTHUPOBAHUSA.
PesynpTatom TecTHMpoBaHUS SBISAETCS NPOLEHT MPAaBUIBHBIX OTBETOB, C YUYETOM HWHJIMBHUYaJIbHOTO
CEMECTPOBOI0 PEUTHHIA CTYIEHTA OLICHUBAIOTCS 3HAHUS MOJYYEHHBIE CTYJACHTOM M BBICTABIIAETCS
9K3aMEHALMOHHAsI OLIEHKA.

[Ipu mpoBeneHUU YCTHOTO OMpoca CTYIEHT OTBEYaeT Ha BHIOpaHHbBIE CIydyallHBIM 00pa3zom
BOIIPOCHI M3 TMEPEYHs] TEM M B 3aBUCUMOCTH OT IIOJHOTHI U TPAaBUIBHOCTH OTBETA C YYETOM
MHMBUIYaJIbHOTO CEMECTPOBOIO PEUTHHTa CTyAeHTa (hOPMUPYETCS IK3aMEHALMOHHAs! OL[EHKA.



MakcumanbHasi cymma 0aiioB, HabupaeMas CTyASHTOM 1o auciuruinHe paBHa 100.

OueHka
B
oayutax

O1eHKa 110 IIIKaJe

O0ocHOBaHUE

Yposenw
cghopmuposannocmu
KomnemeHyuil

Boinee
80

«OTINYHOY

ConeprkaHue Kypca OCBOCHO
MOJIHOCTBIO, O€3 MpoOeoB,
HEO0XOIMMBIC TIPAKTUYCCKUE HABBIKU
paboThI ¢ OCBOEHHBIM MaTEPUATIOM
c(OpMHPOBAHBI, BCE
MPEyCMOTPEHHBIC IPOTPAMMOI
0o0y4eHus1 yueOHbIC 3adaHuUs
BBIMOJIHEHBI, KAYECTBO UX
BBIITOJTHEHUS OI[CHEHO YHCIIOM
0a/uI0B, OJIN3KMM K MAKCUMAJIbHOMY

Buicoxuii yposens

66-80

«Xopo1o»

Copepxanne Kypca OCBOCHO
MOJTHOCTBIO, 6€3 TIPo0eIoB,
HEKOTOPBIC MTPAKTUICCKIE HABBIKA
PpaboThI ¢ OCBOCHHBIM MaTEPHAIOM
c(hOpMHUPOBAHEI HEJIOCTATOYHO, BCE
MPEyCMOTPEHHBIC IPOTPAMMO
o0ydeHust yueOHbIC 3aJaHus
BBIITOJIHEHBI, KAUE€CTBO BHIITOJIHEHMS
HU OJHOT'O M3 HUX HE OI[CHEHO
MHHHMMAJIbHBIM YUCJIOM OalIoB,
HEKOTOPBIC BUJIBI 3a/IaHUI
BBIITOJIHEHBI C OIIHOKaMHU

Ilpoosunymutii
yposens

50-65

«Y 1OBIETBOPUTEIILHO»

Conep:xaHue Kypca OCBOCHO
YaCTHYHO, HO IPOOEIIBI HE HOCST
CYILECTBEHHOT'O XapakTepa,
HE00XO0AMMBbIe IPAKTUYECKHE HABBIKU
paboThl ¢ OCBOEHHBIM MaTEpPHAIOM B
OCHOBHOM C()OPMUPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX
porpamMmoii 00y4eHus: yueOHbIX
3aJJaHHid BHIITOJIHEHO, HEKOTOPBIE M3
BBINOJIHEHHBIX 33JJaHUH, BO3MOXKHO,
coJiepKaT OUTMOKH

Ilopozoeuwiit yposens

Menee
50

«HeynoBiaeTBOPUTEIBHO»

ConeprxaHue Kypca He OCBOEHO,
HE00XO0/IMMBbIE IPAKTUYECKNE HABBIKU
paboThl HE CHOPMUPOBAHBI,
BBINOJIHEHHbIE YUeOHbIE 3a/1aHUS
coJiepkaT rpyobie omuOKu

Komnemenuuu ne
chopmuposani

3. 3agaHus B TecTOBOI (popMe MO TUCHHUILINHE
[Ipumeps! 3ananuii:
Kakyto HelipoHHYIO CeTh 00y4aloT C MOMOIIIBIO JeNIbTa-IpaBuiia?
Kaxkyro HelipoHHYIO ceTh 00y4JarOT C alTOPUTMOM 0OpPATHOTO PACTIPOCTPAHEHUS OTIUOKH?
Kakne noHATHS OTHOCATCS K TeHETHYECKUM alroputMam?
(GyHKIUS aKTUBALIUU
HEUPOH

0co0b

benotumn




JHK

r'eH

[Ipu wucmonws3oBanuu mporpammbel Matlab ans co3pmanus HEHMPOHHOM CETH, C TIOMOIIBIO
yruautl NNTool, ucnons3yercsi ornpeneneHHble THIB ceTeil. KakoMy Ty CeTH COOTBETCTBYET
CETh C MPSIMBIM PACIPOCTPAHEHUEM CUTHAJIA U OOPATHBIM PAaCIPOCTPAHEHUEM OLIHOKU?

Feed-forward backprop

Elman backprop

Competitive

Cascade-forward backprop

[TonHbIi IepedeHb TECTOBBIX 33JJaHUN C YKa3aHUEM MPABHILHBIX OTBETOB, pa3MellleH B OaHKe
BONPOCOB  Ha  HMH(MOPMAIIMOHHO-00Pa30BaTEIbHOM  TOpTaje  MHCTUTYTAa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=4198

O1eHKa pacCUUTHIBACTCS KaK MPOICHT MPABUJIBHO BBIMOJHEHHBIX TECTOBBIX 33JJaHUN W3 HX
oO1iero yucia.



