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Hanpasnennocts (nmpoduns) / cnenuanusanus: KoMnboTepHoe MoaenupoBaHue U o0padoTka
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dopma 00yUueHUS: OUHASA

@axynpreT: PaKkyabTeT BhIYMCIUTENbHBIX cucTeM (PBC)

Kadenpa: Kadenpa koMnblOTepHBIX CHCTeM B ynpaBjieHuu u npoexktuposanun (KCYII)
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Y4eOnsIii man mHadopa 2021 roga

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunel yueOHO nesTenbHOCTH 1 cemectp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 26 26 4acoB
[IpakTryeckue 3aHATUA 26 26 4acoB
CamocTtosarenbHas pabora 92 92 4acoB
IloaroroBka u crada 3K3aMcHa 36 36 JacoB
OO011as Tpy0€MKOCTh 180 180 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 5 5 3.e.

@opMBI IPOMEKYTOUHOH aTTECTALUA Cemectp
DK3aMeH 1

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. u3yueHue COBpPEMEHHBIX HHCTPYMEHTOB JIJIsl XpaHSHHs U 00pabOTKU JaHHBIX.

2. ¢popMupoBaHHE CIOCOOHOCTU HMCIOJIH30BATh METOJbI XpaHCHHUS M 00pabOTKM AAHHBIX IS
pa3pabOTKU TEXHUYECKOTO, MHPOPMANUOHHOTO U AJITOPUTMHUUYECKOTO OOECHEeYeHUs CUCTEeM
ABTOMATHU3AIMHA U YIIPABJICHUS.

1.2. 3agauy AUCHUILIUHBI

1. u3yyeHue OCHOB MOCTPOCHUS U (PYHKIIMOHUPOBAHUS CUCTEM XpaHEHUSI U 00paOOTKH TaHHBIX.

2. U3y4eHHEe METOJOB U aJrOpUTMOB KJacCU(UKALUKU U KIACTepU3alNH JaHHBIX, YUCICHHOTO
OTNMCaHUs JaHHbIX.

3. popMupoBaHNE HABBIKOB MPUMEHEHHS YUCJICHHBIX METOJIOB aHAIM3a JAaHHBIX JJISI pEIICHUS
MPAKTUYECKHUX 3a]a4.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHe: Moaysbs HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumaunel: b1.B.01./1B.04.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TE€XHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKC-2. Cnocoben
IMPOCKTUPOBATD,
MOJICTTUPOBATH U
pa3zpabaThIBaTh
TEXHUYCCKHUC CUCTCMbI
YHpaBJICHUA.

ITIKC-2.1. 3HaeT 2JIEMEHTHI
CUCTEMBI yIPABJICHHUS, a
TaKKe METOJBI €€
MPOSKTUPOBAHHSI,
MOJICTTUPOBAHUS

3HACT METOAbI aHaJIn3a JaHHbIX U KOHICIIIUHN
MOCTPOCHUS XPaHUIUIIT JaHHBIX IJIsA
AITOPUTMHUYCCKOT'O o0ecIieueHHsT CUCTEM
aBTOMAaTU3alu U YIIPABJICHUA; MCTOAbI
pelieHus 3a1a4 Kiaccu(puKaluy u
KJIaCTE€pU3aLUU

[MIKC-2.2. Ymeer
IPOEKTHPOBATH,
MO/JICIIUPOBATH,
pa3zpabaThIBaTh CUCTEMBI
yIpaBiaeHus B 00J1acTh
npodecCuoHaIbHON
JEeSITeTTHHOCTH

yMEET NMPOEKTUPOBATh U pa3pabaThiBaTh
XpaHWJIHNILA JaHHBIX; pa3pabaTbIBaTh
MH(GOPMaLIMOHHBIE CUCTEMBI JISl PEeLICHUS
3aja4 Ki1accu(UKaIMU U KJIacTepu3alliu;
MCIIOJIb30BaTh MaKeThl MPUKIAIHBIX
MIPOrPaMM U SI3bIKU IPOrPaMMUPOBAHUS IS
pelieHus 3a1ad Kiaccu(uKauu u
KJIacTepu3aluu

IIKC-2.3. BnageeT HaBBIKAaMH
MIPOEKTUPOBAHMUS,
MOJICTTUPOBAHUS, pa3paboOTKu
CHUCTEMBI YNIPABJICHUS B
obnactu npodeccruoHaIbHON
JIESITEILHOCTH

BJIaA€CT OCHOBHBIMH MCTOAAaMU aHaJIn3a
JAaHHBIX JJIS pCHICHUS 3a4a4 KHaCCI/I(I)I/IKaI_II/II/I
H KJIIaCTCPU3AIIUHU; CIIOCOOHOCTBIO NNPpUMCHATH
METO/JbI KHaCCI/I(I)I/IKaL[I/II/I " KJIaCTCpU3alinun
IIpU pCHICHUHN NPUKIIAAHbIX 3a/1a4 B obnactu
aBTOMATU3allv U YIIPABJICHUA; HABbIKAMU
MMPOCKTUPOBAHUA U pa3pa60TKH XpaHWJINI]
JaHHBIX

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
o Beero  |CemecTpsl
Bunbl yueOHOIl esTenbHOCTH
4acoB 1 cemectp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 52 52
JIek1IMOHHBIE 3aHATUSA 26 26
IIpakTHueckue 3aHATHS 26 26
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 92 92
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
Hanucanue otuera 1o MHAUBUAYAIbHOMY 3a1aHUIO 58 58
[ToaroroBka K TECTUPOBAHUIO 8 8
Harmmcanne oT4yeTa mo mpakTHYECKOMY 3aHATHIO (CEMUHAPY) 26 26
IToaroroBka U cIavya 3K3aMeHa 36 36
O0mas Tpya0eMKoCTh (B 4acax) 180 180
Oo0wmas TpygroeMkocTh (B 3.€.) 5 5

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpyKkTypa IUCHUIUIUHBI MO pas3jienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B

tabiuue 5.1.

Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUIIIINHBL U BUABI YYEOHOH 1eATeIbHOCTH
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HazBanus paznenos (Tem) Jlek. [Tpak. Cam. | Bcero uacoB dopmupyembie
JUCLUILINHBI 3aH., 9 | 3aH., 9 | pa0.,d |(0e3 sk3ameHa) KOMIIETEHIIUH
1 cemecTp
1 MaremaTnueckasi 00paboTka 18 16 52 86 [IKC-2
JTAHHBIX
2 NndopmarmoHHbIE CUCTEMBI 8 10 40 58 [IKC-2
00paboTKN JaHHBIX
Hroro 3a cemectp |26 26 92 144
Hroro|26 26 92 144

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. M0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepskanue pas3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JICKIUSIM)

TpynoemkocTs
(JIeKIIMOHHBIE
3aHSTHA), U

dopMupyembie
KOMIIETEHLIUH

Haspanwus paznenos | Coxeprkanue pa3aenoB (TeM) AUCHUTUTHHBI
(TeM) AUCUUTIIHBI (B T.4. MO JIEKIHSIM)

1 cemecTp

1 MaTtemaruueckas [IpeameT pacrno3HaBaHus 00pa3oB. 18 [IKC-2
00paboTKa JaHHBIX Knaccudukanus ¢ moMompo perraromx
GbyHKIMA. AJTOPUTMBI KJIaCTEpHU3aIUH.
Maimmnaa onopHbix BeKTOpoB. HelipoHHbie
ceTH

Hroro 18

2 Undpopmarmmonnsie  |OcobeHHOCTH 00paObOTKH TaHHBIX B 8 [TIKC-2
CUCTEMBI 00pabOTKH OLTP-cucremax. Cucremsl

JTAHHBIX MHOTOMEPHOTO aHAJIN3a JaHHBIX.
OCHOBHBIEC UICTOUHUKH JTAHHBIX U UX THIIBI.
dopmatupoBaHKe JaHHBIX B BUJIE,
OPUTOAHOM Ut aHam3a. O0beInHeHne
JAHHBIX U3 Pa3HBIX HCTOYHUKOB. OTIn4ns
XpaHWIUII JaHHBIX U 0a3 TaHHBIX.
MHoromepHasi MOAEIb TaHHBIX:
U3MepeHusi, Mepbl, Kyo naHabix, OLAP-
Ky0. [IpoekTupoBanue XpaHWINIL JaHHBIX:
TaOIUIIBI U3MEPEHMIA, TabuIa GaKToB,
cxemnl "3Be3aa’, "cHexKMHKA",
"co3Be3nue".

Hroro 8

Hroro 3a cemectp 26

Hroro 26

5.3. lIpakTnyeckue 3aHATUSA (CEMUHAPDI)

HaumeHnoBanme mpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B Ta0iuIe 5.3.
Tabmuma 5.3 — HauMeHoBaHME MPAKTHUECKUX 3aHATUH (CEMHUHAPOB)

HazBanust paznenos (Tem) HanmeHoBaHME IPaKTUYECKUX Tpy10eMKOC ®opMupyemsie
. MKOCTb, 4
JUCLUIUINHBI 3aHATUHN (CEMHHAPOB) py ’ KOMIIETCHIIUU

1 cemecTp
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1 MaTtemaTtuueckast Knaccudukanusa meronamu 4 [IKC-2
00paboTKa JaHHBIX pa3aesomux QyHKIUMT
MeTobl TpYNIIUPOBKY JJAHHBIX 4 [IKC-2
(kmacTepu3aiun)
Heiiponnsie cetu. O0yuenue 8 [IKC-2
nepcenTpoHa
Hroro 16
2 UndopmanmoHHbIe KoHconunamnus qagHbeIX 4 [IKC-2
CHCTEMBI 00pabOTKH IIpoekTrpoBaHue XpaHUIIULL] 6 [IKC-2
HJaHHBIX JaHHBIX
Hroro 10
Hroro 3a cemectp 26
Hroro 26

5.4. JlabopaTopHbIe 3aHATHS

He npenycMoTpeHo y4eOHBIM IIaHOM

5.5. KypcoBoii npoexkT / KypcoBasi pabora

He npenycMmoTpeHo y4eOHbIM MIIaHOM

5.6. CamocTosiTeqbHasi padoTa

Buael caMmocTosTeNIbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETEHIIMU IPECTABIICHBI B

tabmute 5.6.
Tabmuia 5.6 — Bubpl caMoCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh M (pOpMHUpYyEMbIe KOMIIETCHIIMH
Bunnr
HaszBanus pasaenos . Tpynoemkocts, | DopmMupyembie
S —— CaMOCTOSITEIbHOU 4 KOMITETCHILIH @opMBI KOHTPOJIS
paboThI
1 cemecTp
I Maremarnueckass |Hammcanue otdera no 32 [IKC-2 Otyet no
00paboTKa JaHHBIX |UHIUBUIYaJIbHOMY UHAUBUAYAIbHOMY
3aJJaHUI0 3a/1aHUIO0
IToaroroska k 4 [TKC-2 TectupoBanue
TECTUPOBAHUIO
Hanucanue otuera no 16 [IKC-2 Otyet no
MIPaKTUYECKOMY MPaKTUYECKOMY
3aHSTHIO (CEMUHApY) 3aHATHIO (CEMUHApY)
Hroro 52
2 Undopmannonssie | Hanucanue oryera no 26 [TKC-2 Otuer no
cUCTeMbI 00pabOTKH |MHIUBUIYaTLHOMY WHAUBUAYATbHOMY
JTAHHBIX 3a/IaHUIO0 3a/IaHUIO0
IToaroroBka x 4 TIKC-2 TectupoBanue
TECTUPOBAHUIO
Harnncanue otyera no 10 [IKC-2 Otyet no
MPAKTHYECKOMY PAKTHYECKOMY
3aHATHIO (CEMUHAPY) 3aHATHUIO (CEMUHAPY)
Hroro 40
Uroro 3a cemectp 92
IToaroroBka u caaua 36 DK3aMeH
JK3aMeHa

CornacoBaHa Ha noptane N2 55455



Uroro| 128

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTaBIICHO B Tabymiie 5.7.

Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB
3aHATHI

dopmupyembie Bunbl yueOHoM nesTeIbHOCTH
@OpMBI KOHTPOJIA
KOMITETCHITHH Jlek. 3aH.|IIpak. 3an.|Cam. paO.
I[IKC-2 + + + OT4eT N0 MHAUBUIyAIbHOMY 33/IaHHUIO,

TectupoBanue, Jk3ameH, OT4eT Mo
MPAKTUYECKOMY 3aHATHIO (CEMUHAPY)

6. PeiiTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. banbHbIe OneHKH 1J1s1 (pOopM KOHTPOJIA

BameHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. o MaxkcumanbHbIA
MaxkcumanbHbII MaxkcumanbHbIA
0a 3a mepuoa Bcero 3a
@DopMBI KOHTPOJIA 6amt Ha 1-y1o KT ¢ | ©Gasun 3a nepuon
mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mexnay KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
Ortuer no 0 0 30 30
WHAUBUAYAIbHOMY 33/1aHUIO
TectupoBaHnue 0 0 10 10
OT4er 1o NpaKTU4ECKOMY 10 10 10 30
3aHATHIO (CEMUHApY)
DK3aMeH 30
HToro MakcumyM 3a epuoj 10 10 50 100
Hapacratomum urorom 10 20 70 100
6.2. IlepecueTt 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6annoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecder 6asIoB B OIEHKH 32 TEKYIIHI KOHTPOJIb
banbl Ha 1aTy TEKyIIEro KOHTPOJIs Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaitoB Ha naty TK 2

6.3. [lepecuer cyMMBbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6m/1ue

6.3.
Tabnuua 6.3 — [lepecyer cyMMBbI OaJUIOB B TPAIUITMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hrtoroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnU4HO) (3a4TEHO) 90—-100 A (0TAM4HO)

4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. PyTtkoBckas, [I. HeilpouHsle ceTu, reHETUYECKHE aJIrOPUTMBbI U HeyeTkue cuctemsl: llep.c
nosibek. M. JI. Pyaunckoro [OnexkTponHslil pecypc] : yued. nocodue / [{. PytkoBckas, M. [lununbsckuit, JI.
PyTtkoBckuil. — DnektpoH. naH. — MockBsa : ['opsuas nunus-Tenekom, 2013. — 384 c. [DnekTpoHHBIH
pecypc]: — Pexxum moctymna: https://e.lanbook.com/book/11843.

2. KyapsiBues, B.b. HTennekTyaabHble CUCTEMbI: YUeOHUK M NMPAKTUKYM JUIsl OakajaBpuarta u
maructpatypsl / B.b. Kyapsasues, 3.0. 'acanos, A.C. Ilogkon3uH. — 2-e u3A., ucnp. u gom. — M.:
UspatrensctBo MOpaiit, 2018. — 219 c. [DOnexTtpoHHBH pecypc]: — Pexum noctymna:
https://urait.ru/book/intellektualnye-sistemy-414573.

7.2. lonoJTHUTEIbHAS JIUTEPpaTypa

1. Jlenckuit A.E., bpoueBuu A.I'. Matematudyeckue MeTobl pacno3HaBanusi o0pa3os: Kypc
nekuil. - Taranpor: U3p-so TTU IODY, 2009. - 155 c. [DnexTponHslii pecypc]: — Pexum gocryna:
http://window.edu.ru/resource/800/73800/files/lect Lepskiy Bronevich_pass.pdf.

2. Ilnatonos, A. B. MamunHoe o6yuenue : yuebHoe mocodue s By30B / A. B. IlnatoHoB. —
Mocksa : U3natenscrBo IOpaiit, 2022. — 85 c. [DnekTpoHHBIH pecypc]: — Pexum nocryna:
https://urait.ru/book/mashinnoe-obuchenie-508804.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Koueprun M.U Teopus pacroznaBanus o0pa3oB / MeTonuueckue yka3aHus K MPAaKTHUYCCKUM U
caMocToATeNIbHOM paboTaM — Tomck: ToMCKHIT TOCYyTapCTBEHHBI YHUBEPCUTET CHCTEM YNPABJICHUS U
paauosnexkTpounuku, 2022. — 28 c. [DaexkTpoHHBIH pecypc]: — Pexum npocrtyna:
https://new.kcup.tusur.ru/library/teorija-raspoznavanija-obrazov-metodicheskie-ukazanija-k-prakticheski
m-i-samostojatelnoj-rab.

7.3.2. YueOHO-MeTOANYECKHE TOCOONS JIS JINIT
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUAIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOM PabOThl 00YYaIOLIHXCS
U3 YHCIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHUYCHHUSM X 3[0POBbS U BOCHPUATHS HHOOPMALIUH.

JI1s JIMIL ¢ HAPYIIEHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUIECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUU NTUCHUIIUHBI PEKOMEHAYETCSl 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecnedyeHne JUCIUIITHHbI

8.1. MaTepI/IaJIBHO-TeXHI/I‘IeCKOQ H NMporpaMmmMHoe¢ o0ecrneuyeHue JJIsl JIEKIUOHHBIX 3aHATHI
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https://e.lanbook.com/book/11843
https://urait.ru/book/intellektualnye-sistemy-414573
http://window.edu.ru/resource/800/73800/files/lect_Lepskiy_Bronevich_pass.pdf
https://urait.ru/book/mashinnoe-obuchenie-508804
https://new.kcup.tusur.ru/library/teorija-raspoznavanija-obrazov-metodicheskie-ukazanija-k-prakticheskim-i-samostojatelnoj-rab
https://new.kcup.tusur.ru/library/teorija-raspoznavanija-obrazov-metodicheskie-ukazanija-k-prakticheskim-i-samostojatelnoj-rab
https://lib.tusur.ru/ru/resursy/bazy-dannyh

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0OYHBIX MECT JJII Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOM M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUNBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

Brruncnurensnas nabopatopus / KomnbiorepHas 1abopaTopusi CHCTEMHOTO aHajau3a: yuyeOHas
ayIUTOPHS IUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, y4eOHas ay TUTOPHS JIIsl IPOBEACHUS 3aHATUI
MPAKTHYECKOT0 TUMA, yueOHas ayJUTOpHs AJs MIPOBEACHUS 3aHATUI J1a00paTOPHOTO THIA, IIOMEIIEHUE
JUIS. KYpPCOBOTO NPOEKTUPOBAHUS (BBIMOJHEHUS KYyPCOBBIX paboT), MOMEIIEHUE IS MPOBEICHUS
TEKYIIETO KOHTPOJISA U MPOMexXyTouHoM artectanuu; 634034, Tomckas obnacts, r. Tomck, Bepmmanaa
ynuia, 1. 74, 308 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Google Chrome;

8.3. MaTepnaanO-TeXHuquKoe U IIporpaMmmMHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHHe TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCcs C HHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydYaromuecs ¢ HapylUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOMIBHOM CHCTEMbI 00y4YeHUS IS
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JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPraHU3aAUMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f eyljry];;e ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
1 Martematuueckas oopabotka |IIKC-2 Otuer o [IpumepHBIil nepeueHb
JAHHBIX WHAMBUIYyaJIbHOMY |BapUaHTOB UHIUBUIYaTbHBIX
3aJIaHUTIO 3aJaHuN
TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer o TeMbl NpakTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
2 Undpopmanmonssie cuctemsl | [TKC-2 Oruer o IIpuMepHBIil IepeyeHb
00pabOTKM JAHHBIX WHAVBUIYAJILHOMY |BapUaHTOB MHIUBUIYaIbHBIX
3aJJaHUI0 3alaHui
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOIIPOCOB
Oruer o Tembl IPaKTUUECKUX 3aHATUI
IIPAKTUYECKOMY
3aHATHIO
(cemuHapy)

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuna 9.2 — Illkana oneHkn cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO

JAUCLUILIINHE
®opmynupoBKa TpeOOBaHUH K cTeNeHH C(HOPMUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MIIM ()parMeHTapHbIE YMEHUH UITU HABBIKOB WJIN
CYMMBI 0aJI0B 3HAHUSA YaCTUYHO ¢bparmeHTapHble
OCBOEHHOE NpUMEHEHHE
yMEHHUe HaBBIKOB
3 ot 60% no o01mue, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCUMAaJIbHOU 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHNE
yMEHHUE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBIIETBOPUTEIBHO) |M3YUEHHBIH 3JIEMEHT COICPKaHUS PEIPOAYKTUBHO: IPOU3BOIBHO

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yyaronuxcs 3HaeT

BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

. Teopema Po3enGnaTTa yTBep»KaaeT, uTo ... .

* IEepCEeNTpPOH SBIAETCA YHUBEPCAJIbHBIM yCTPOWCTBOM ISl pelIeHUs J000W 3amauu
Kiaccupukanuu U300pakeHUH;

* TOKa3bIBAET CYIIECTBOBAHHE JIEMEHTAPHOI'O MEPCENTPOHA, CIIOCOOHOTO BBHIMOJHUTH JIIOOYIO
KJIaCCU(PUKAIIUIO 33 JAHHOTO MHOXKECTBA YEPHO-0EIbIX N300paKeHUH;

* cymiecTByeT Hekotopas kinaccupukanus C(W) MmHoxkecTBa W depHO-0€NbIX H300paKeHU Ha
nBa noamHoxkectBa W1, W2, koTopast He MOKET OBITh BBITIOJIHEHA MTEPCENTPOHOM;

* IPYyroii OTBET.

. Teopema A.HoBukoBa OTHOCUTEIHHO TepcenTpoHa Po3enbinarra yTBepkaaeT, 4YTO aiTOPUTM
MOCTPOEHUS pasnenstomen (MHoxecTBa yl,...,yau y’l,...,y’b ) THIEPIUIOCKOCTH ... .

* BCErJa CylIeCTBYET MpH JIIOOOM MX B3aMMHOM PACIIOJIOKEHUN

* BCErJa CylIeCTBYET, €ClIM 00a MHOKECTBA U JTMHEWHO pa3/ieIMbl

* CYIIECTBYET B YAaCTHBIX CIIydasx, €CJIM 00a MHOXKECTBA JIMHEIHO pa3AeIuMbl

* Ipyrou OTBET

. Db dexTt nepeoOydeHHs] HEHPOHHOMN CETH CBS3aH ... .
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* MIOBBIIIEHUEM TOYHOCTU PabOTHI CETH HA TECTOBOI BHIOOPKE, IPU MOHMKEHUU Ha 00yJaromiei
* MIOBBIIIIEHUEM TOYHOCTU pabOTHI CETH Ha o0yuaroleil BBIOOpKe, MPpH MOHMKEHNU Ha TECTOBOM
* MOBBIIIEHUEM TOYHOCTU pabOTHI CETHM HAa KOHTPOJIbHON BHIOOpKE, MPU MOHUKEHUU Ha
TECTOBOM
* Ipyroi OTBET

4. O6oOmaromas crmocoOHOCTh MOJCIIH PACIIO3HABAHUS — ATO ... .
* y4eT B MOJleJd O0BEKTOB, HE BXOISAIMX B 00ydaromyio BbHIOOPKY, HO BXOASAIIUX B
reHepajJbHYI0 COBOKYMHOCTh, [0 OTHOIIEHHUIO K KOTOpPOW NaHHas oOydaromias BbIOOpKa
penpe3eHTaTUBHA;
e omepauusi YCTAaHOBJICHUS CTENEHU €€ aJeKBAaTHOCTHU (BaJIUJIHOCTH) MYyTEM CpaBHEHUS
PE3yNbTaTOB UACHTU(PHUKALNN KOHKPETHBIX O0BEKTOB C UX (PaKTHUUECKOW MPUHAIJICKHOCTBIO K
00001IeHHBIM 00pa3aM KJIacCOB
* mpouecc GopMupoBaHus 000OIIEHHBIX 00pPa30B KJIACCOB, HA OCHOBE 00ydaroIei BHIOOPKH,
coJepiKalleil XxapaKTepUCTUKU KOHKPETHBIX OOBEKTOB, MPHUYEM TOJBKO B OMHCATEIbHBIX
HIKaNax v rpajanusx;
* Ka4ECTBO €€ pabOThI HA «IYXkKOi» BEIOOPKE

5. TecroBas BeIOOpKA — 3TO ... .
* 3TO reHepajbHasi COBOKYITHOCTb;
* MHOXECTBO O0OBEKTOB, 3aIaHHBIX 3HAYECHHUSIMU MPU3HAKOB U MPUHAMIEKHOCTh KOTOPBIX K
TOMY HWJIM MHOMY KJacCy IOCTOBEpPHO HM3BeCTHa "yuHuTenar" M cooOIaeTcs yduTeaem
"oOyuaeMoit" cucreme;
* 3TO KOHTPOJIbHAA (PK3aMEHAIIMOHHAs) BEIOOPKA;
* TUIIOTETUYECKOE MHOXKECTBO BCEX BO3ZMOKHBIX 0OBEKTOB KaXKJ0ro odpasa

6. 6 Kakue 13 nmepeynciaeHHbIX METOI0B/aITOPUTMOB OTHOCSITCSI METO/IaM KJIacTepu3aIiuu?
* k-means
* TMHEIHbBIE pa3Aensione QyHKINNI
* FOREL
* ANTOPUTM MAaKCUMHHHOT'O PACCTOSTHUS

7. Knacrepuzauus — ... .
* TO Omepanus aBTOMAaTHYECKON KiIacCcU(pUKaIK, B X0/1€ KOTOPOil 00BEKThl 00bEIUHSIOTCS B
rpynmnsl (KjaacTepbl) TAKUM 00pa3oM, YTO BHYTPH TPYMI pa3Judus MEXAYy O0ObEKTaMu
MHUHUMAJIbHBI, @ MEXIY T'pylnnaMu — MakcuMajbHbl. [Ipu 3TOM B Xo0J€ KiacTepu3aluu He
TOJIBKO OTIpEeIIeTCsl COCTaB KIACTePOB, HO M caM WX Ha0Op U TPaHMIIbI.
* 3TO Olepalysi, OCHOBaHHAs Ha TPYAHO (POPMATU3yEMBbIX 3HAHUSAX U UHTYHUIIMH UCCIIET0BATENS.
[Ipu 3TOM HCcaenoBaTeNb caM OMpeAeIsieT, Kakylo HHpopMalHio U KakuM 00pa3oM cuctema
JIOJDKHA MCTIONIB30BaTh sl TOCTHKEHUST TpebyeMoro addexra kmaccuduxanum
* mpouecc GopMupoBaHus 000OIIEHHBIX 00pPa30B KJIACCOB, HA OCHOBE 00ydaroei BHIOOPKH,
cozepiKamie XapakKTepUCTHKU KOHKPETHBIX OOBEKTOB KaK B OMMCATENbHBIX, TaK U B
KJIaCCU(UKALMOHHBIX HIKaTaX M rpagalusax
* Ipyrou OTBET

8. B MeTozie MOCTPOEHHUS ATAJIOHOB 3TAJIIOH — 3TO ... .
* BCerJja KOHKPETHBIH 3JI€MEHT KJlacca, pacloJI0KEHHBIN «B IIEHTPE» KIlacca;
* «cpegHeapuMETHUECKN» U TOJBKO YCPEAHEHHBIN 1O 00yUaromei BhIOOpKE abCTpaKTHBIN
00BEKT;
* TICPBBINA ONMMDKAMIIINN SJIEMEHT KJ1acca;
* yCpeAHEHHBIN M0 00ydJaromel BEIOOPKE aOCTPaKTHBIN OOBEKT 0 3aJaHHOMY TPaBHITY.

9. IlepeoOyuenue - 37O ... .
* o0ydenue 0e3 yuutens (camooOyueHue);
* o0yueHue, MpU KOTOPOM TOYHOCTH pabOThI Ha oOydaromield BHIOOPKE MOBBIMIAETCS, a HA
TECTOBOM - HET;
* mpouecc GopMupoBaHus 000OIIEHHBIX 00pPa30B KJIACCOB, HA OCHOBE 00ydaroei BHIOOPKH,
cozepiKame XapakKTepUCTHKU KOHKPETHBIX OOBEKTOB KaK B OMHMCATENbHBIX, TaK U B
KJIacCU(UKALMOHHBIX LIKaJdaX M IpaJanusx;
* 0o0yueHHE, MPU KOTOPOM TOUYHOCTh pabOTHl Ha TECTOBOW BBHIOOPKE MOBHINMIACTCS, a Ha
oOyyaroIen - HeT.

10. Obyuenue 6e3 yuurens (caMo00ydeHHe) - ... .

* mpouecc GopMupoBaHus 000OIIEHHBIX 00pPa30B KJIACCOB, HA OCHOBE 00ydaroIei BHIOOPKH,
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cozepiKame XxapakKTepUCTHKU KOHKPETHBIX OOBEKTOB KaK B OMHMCATENbHBIX, TaK U B
KJIaCCU(UKALMOHHBIX HIKaTaX M rpagalusax

* mpouecc GopMupoBaHus 000OIIEHHBIX 00pPa30B KJIACCOB, HA OCHOBE 00ydaroIei BHIOOPKH,
coJepiKalleil XxapaKTepUCTUKU KOHKPETHBIX OOBEKTOB, MPHUYEM TOJBKO B OMHCATEIbHBIX
HIKaNax v rpajanusax

* 3TOT IPOILIECC HA3BIBAIOT KJIACTEPHBIM aHATU30M (TAKCOHOMHUEH )

* Ipyrou OTBET

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BONIPOCOB

[TocTaHOBKa 3a7jaun pacrio3HAaBaHUs 0OPa30B.
Tumel XapakTepucTHK 00pa3oB. TUIBI CHCTEM paclio3HaBAHMUS.
[TocranoBka 3amaun kinaccupukanuu. MeTos! KiiacCupuKaIiu.
Knaccugukarus ¢ moMoInpio pemaromux QyHKIHA: TOCTaHOBKA 33aauu.
Jluneiinbie pematonte GpyHkuu (JIP®). Tpu cinyyas pa3zaeneHus.
[TocTaHOBKa 3374y KJIacTepU3AIIUH.
Mepsl 61130CTH, OCHOBAaHHbBIE Ha paccTOsIHUAX. COcoObI ONpeesieHust pacCTOSIHUS MEXy
BEKTOPOM-00Pa30M H KJIaCCOM

8. AusroputMmsl knactepuzanuu (anroputm k-means, Forel, UCOMA/).

9. IlepcenTpoH. ANroput™M 00y4eHHUsI IEPCENTPOHA.
10. Heiiponnsle cetu. MammnHoe o0yueHHe.
11. Xpanunuina JaHHBIX: KOHIEMINS, OpraHu3alys, OYMCTKA JaHHbIX, aHAJIN3.
12. OLAP-cuctemsl: onpezesieHie, MHOrOMEpHas MOJIENb IaHHbBIX, ADXUTEKTYpa.
13. Ocob6ennoctu 06paboTku ganubix B OLTP-cucremax
14. OcHOBHbBIE UCTOYHHMKHU JAHHBIX U UX THIIBIL.

ARl e

9.1.3. TeMbl NpaKTUHYECKUX 3aAHATHIA

Knaccudukanus metogaMu pa3aensomux GyHKIANR
MeToapl TPyNTUPOBKU JAHHBIX (KJIACTEPU3AIINH )
Hetiponnsie cetn. O0yueHue nepcenTpoHa
Konconuaanus naHHBIX

[IpoekTupoBaHue XpaHUIUIL JAHHBIX

NhEWOD =

9.1.4. IlpuMepHBIii epeYeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 32JaHUI

Pazpabotka mporpammsl ¢ GUI 11 knactepusanuu JaHHBIX METOIOM K-means

. Pazpabotka nporpammsl ¢ GUI st knacrepuzanuu ganHeix merogom FOREL

. Pazpaborka nporpammsl ¢ GUI nnsa knaccudukanyuy 1aHHBIX METOJIOM JIMHEHHBIX PEIIaonInX
byHKIUH

4. Pazpabotka nporpammsel ¢ GUI mis knaccudukaiyy JaHHBIX ¢ TOMOIIBI0 HEHPOHHBIX CETEH

5. IIpoexTupoBaHue XpaHWINILA JAHHBIX TOPrOBOU CETH

W —

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHuss TUCUUILIAHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJpHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAEPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
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UHIANBUAYAJIbHOTO IMMOHHMMaHHUA W OCBOCHHA MaTc€pHalia, BbIACIIAA OCHOBHBIC HMACH; HA OCHOBAaHUU
HU3YyUYCHHOT'O COCTaBHUTh TC3UCHI. OcBouB Mat€puall, MOMNbITaTECA COOTHECTH TCOPUIO C IMMpUMEpaMU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEYeHh KOTOPHIX yKa3zaH B Tabnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS ISl JUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 1onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUIYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOH (hOpMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKHuXx 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCAd
nocTymHas popMa npeaoCTaBICHI OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl Pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U WHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MpeAOCTaBlIeHne HHPopManuu B hopmMax,
AIallITUPOBAHHBIX K OTPaHUYCHUAM UX 3J0POBbS U BOCIIPUATHUA I/IHCI)OpMaHI/II/II
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Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipyn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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