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1. Ilean ocBOEHUN TUCHUILIHHDBI

Lenp — dopmupoBaHUEe TPEICTABICHUS W MPAKTUYCCKUX HABBIKOB IO MPOCKTHUPOBAHUIO
CHCTEM UCKYCCTBEHHOI'O MHTEIIEKTA.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

Jannas aucruiuinHa (y4eOHbIH Kypce) oTHocuTes K bioky 1 «/lucuurumasl (MoOTym)y»
(6a3oBast yacTh).

JlucuumiuHel, ydeOHble KypChl, HA OCBOCHHMM KOTOPBIX Oa3upyercs NaHHas TUCIUILIMHA
(yueOHbIit Kypc) — «OCHOBBI JUCKPETHON MAaTEMAaTUKH U JIOTHKI.

JucuumnuHel, ydeOHble KypChl, JUIsI KOTOPHIX HEOOXOAMMBI 3HAHMS, YMEHHUS, HaBBIKH,
npuoOperaeMble B Pe3yJIbTaTe M3Y4YEHMsI AAHHOM OUCHMIUIMHBI (Y4eOHOro Kypca) — HalMCcaHue
BBIMTYCKHOMN KBaTU(UKAIMOHHON pabOTHI.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmupyemble U

NHaukaTopbl JOCTHKEHUAS

KOHTPOJIUpYeMble . [Inanupyemble pe3yJibTaThI
POMPY KOMIeTeH Ui Py pesy
KOMIIETeHIH U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(K0J1 1 HAMEHOBAHUE)
CriocobeH puMeHsTh - NOIIK-2.1 3HaTh: MaTEMaTHUYECKUX anmnapar u
COBPEMEHHBIN JleMoHCTpUpYeT METO/1bl, UCIIOJIb3yEMBbIE B CHICTEMaxX

MaTeMaTU4YeCKUH anmnapar,
CBSI3aHHBII C
MPOEKTUPOBAHUEM,
pa3paboTKOH,
peanu3annei u OLeHKOM
KauecTBa POrpaMMHBIX
POAYKTOB U
IIPOrPaMMHBIX
KOMIUIEKCOB B Pa3IMYHbIX
001acTAX YenoBeyecKon
nesrenpHOcTH (OT1K-2)

MaTeMaTU4eCKUe 3HaHUs,
MIPUMEHSIEMbIE JIJIS
MIPOCKTUPOBAHMUS,
pa3paboTKu, peanu3anuu 1
OIICHKU KauecTBa
MPOrPaMMHBIX TPOJIYKTOB U
MPOTPAMMHBIX KOMIUIEKCOB

- UOIIK-2.2 ITounmaeT
POJIb UCTIOTB30BAHMS
MaTeMaTU4YeCcKoro anrmapara
MIPU TPOCKTUPOBAHUH,
paspaboTke, peanu3anuu 1
OlIEHKE KauyecTBa
MPOTPAMMHBIX MPOJAYKTOB U
MPOTrPaMMHBIX KOMIUIEKCOB

NOIIK-2.3 JlemoHCTpUpYET
YMEHHE IPUMEHECHUS
MaTeMaTU4ECKOTO
arrapara, CB3aHHOIO C
MPOEKTUPOBAHUEM,
pa3paboTKoii, peanuzanueit
U OLICHKOM KadecTBa
MPOrPAMMHBIX IPOJTYKTOB U
MPOTPAMMHBIX KOMILUIEKCOB

HNCKYCCTBCHHOI'O MHTCJIJICKTA

YMeThb: UCOJIB30BATh MPOTPAMMHbBIE
CpeJNCTBA.

Bnanets: HaBeIKaMu MMPUMCHCHUA
JaHHOT'O MaTEMAaTHUYCCKOr'o alapara
ITpU pCHICHUH KOHKPCTHBIX 3a/1a4.

Cnocob6eH pa3pabaTbiBaTh
aJrOPUTMBI U IIPOTrPaMMBI,
NPUTOHBIE JUIS
MPAKTUIECKOTO

- UOIIK-7.1
JleMoHCTpUpYyET
dbyHIaMeHTaTbHBIC
MaTeMaTHu4dCCKUueC u

3HAaTb: OCHOBHEIE ITIOHSITHS CUCTEM
HCKYCCTBCHHOI'O MHTCJUICKTA,
00J1aCTH UX MPUMCHEHHE.

YMeTh: HCI0Ib30BaTh TMOJTY4YCHHBIC




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0y4eHust

npumenenns (OITK-7)

€CTCCTBCHHOHAYYHEIC
3HaHUuA

- UOIIK-7.2 OuenuBaer
pe3yNIbTaThl IPUMEHEHHUS
MaTeMaTUYECKUX U
€CTECTBEHHOHAYYHBIX
3HAHWH B
npodeccrnoHabHOM
JIEATEIBHOCTH

- UOIIK-7.3
JleMOHCTpHUpYET yMEHHE
MPUMEHSTh
(dbyHIaMeHTaJIbHbIE
MaTeMaTH4eCKHE U
€CTECTBEHHOHAYYHbIE
3HAHUS B
npogeccuoHaIbHON

NS TEIbHOCTH

3HaHUA B MpodeccroHalbHON
JIeSTEITbHOCTH.

BJ'Ia,Z[CTB: nporpaMMHbIMHA MCTOAAMHA
peuiaTh NOCTABJICHHBIC 3a1a4U.

CriocobeH npuHUMATh
y4acTHe B yIPaBICHUH
POEKTAMH CO3JIaHHUs
UH()OPMAIIMOHHBIX CHCTEM
Ha CTaJUSIX KU3HEHHOTO
ukoia (OITK-8)

- UOIIK-8.1 Onpenensier u
OIICHUBAET COBPEMEHHBIC
nH(pOpMaLIMOHHBIE
TEXHOJIOTHH, B TOM YHCJIIE
OTEUYECTBEHHBIE, PU
CO3/IaHUU TTPOTPAMMHBIX
MIPOJYKTOB U IPOTPaMMHBIX
KOMILIEKCOB

- NUOIIK-8.2 ITorumaer
pOJIb COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTH, B TOM YHCJIIC
OTEUECTBEHHBIX, IPH
CO3JIaHUU TTPOTPAMMHBIX
MPOJYKTOB U MPOTPaMMHBIX
KOMIIJICKCOB

3HaTh: TEOPETUYECKUE OCHOBBI
MHTEJJICKTYaJIbHBIX TEXHOJIOTUH,
pUMeHsieMble B PO ecCHOHATbHON
JIeSITENIbHOCTH

YMeTb: MoJienupoBaTh paboTy
MHTEJJIEKTYaJIbHBIX TEXHOJIOTUH

Brnagets: HaBbIKaMU TPOTPAMMHOTO
MOACIIMPOBAHUSA UHTCIIICKTYAJIbHBIX
TEXHOJIOTH, TPUMEHSIEMbIX B
npo¢eCCUOHATBHON IeATETbHOCTH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun . KOHTPOJISA
. HauMeHnoBaHnue TeM 3aHSITHH Oo0bem, HNuTepakTusb,
Mopnyas (pa3nen) | y4ueOHOI . Cemectp Banubl (HamMeHOBaHMe
(yuedHoli padoThI) u, y,
padoThI OLICHOYHOI'0
cpeacTBa)
Mogyns 1 - JIex Beenenue B qucuuiuinay «Cucremsl 6 8
OCHOBBI TCOPUH HCKYCCTBEHHOT'O MHTEJUICKTa» Cobecenopanue
MCKYCCTBEHHOI'O
Jlex Teky1iee cocrosiHre, 00JIaCTh IPUMEHEHUS 6 8
MHTEIJUICKTA U 5
—— U HepelleHHbIE TPOOJIEMb] TEOPUU CobGecenoBanme
ITOPUTMOB MCKYCCTBEHHOT'O MHTEJIICKTA
KJIaCTEPH3aIHH p Y
JQHHBIX. CpP CamocTOsATENbHOE U3YUYEHHE JINTEPATYPHI 6 30
0 KypCy, 1O MPOHAEHHBIM TEMaM CobGece10BaHme
Ip Krnactepuzanust JaHHBIX ¢ TTOMOIIBIO 6 8 OTYéT o
anropurMa k-means [PaKTHIECKOMY
3aJaHHIO
Monyns 2 - Jlex HHTemekTyabHbIE aITOPUTMBI JIs 6 8
AT OPUTMBI pemIeHus 3a1a4 KiacCu(hUKaIK JaHHBIX Cobecenopanue
Kiaccuukanum
¢ CP CaMocTosATENbHOE N3YUYEHUE JIUTEPATYPbI 6 34
0 KypCYy, MO MPOHICHHBIM TeMaM Cobecenopanue
ITp Knaccugukaius 1aHHBIX € TTOMOIIBIO 6 10 OT4ér no
anroputma D3 MPAKTUYECKOMY
3aJJaHUIO
IIp Knaccugukaius 1aHHBIX € TTOMOIIBIO 6 10 OTYET 110
anroputma C4.5 MPAKTUYECKOMY

3aJaHHUIO

DopMBbI TEKYLLET0




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
. HauMeHnoBaHnue TeM 3aHSITHH Oo0bem, HNuTepakTusb,
Mopnyas (pa3nen) | y4ueOHOI . Cemectp Banubl (HamMeHOBaHMe
(yuedHoli padoThI) u, y,
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 3 - IIp OO0y4ueHre MHOT'OCIIOMHOM CETH METOA0M 6 10 OTtuéT mo
HEHPOHHBIE CETH 00paTHOTO PACIPOCTPAHEHHUs OLIHOKH MPAKTUIECKOMY
3aJTAaHHIO
Jlex PexyppeHTHBIE HEHPOHHBIE CETH, X 6 8 CobecenoBanue
HA3HAYCHUE U METOJIbI UX 00yUCHUS
CP CaMocTosATEnbHOE U3YUYEHUE JIUTEPATYPbI 6 36
0 KypCy, IO IPOIIEHHBIM TeMaM Cobecenopanue
IIp Heliponnas cetb XeMMuHra B 3aj1a4ax 6 10 Otuét no
pacrno3HaBaHMs 00pa3oB MPAKTUYECKOMY
3aJTAaHHIO
1A [TpoMexxyTouHast aTTeCcTalus 6 0,35 CobecenoBanue
Kontpons | KonTpons 6 35,65 DK3aMeH
Hroro:| 216




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B paMKax HU3YyUCHUA JUCHUITIINHBI «CucreMsl HCKYCCTBCHHOI'O HWHTCIIIICKTa»

NpeaAyCMOTPECHO HUCITIOJIB30BAHUE CIICAYIOIINX O6paSOBaTCJ'IBHI)IX TEXHOJIOTHI:

TCXHOJIOTHUA TPAAULIUOHHOI'O o6yquH51: JCKIHH u IMPAKTUYCCKUC 3aHATHA,
CaMOCTOATCIIbHAA pa60Ta.

PGKOMGHI[aI_II/II/I I1O IOATOTOBKE K JICKITMOHHBIM 3aHATUAM

I/I3yquI/Ie JUCHUITIINHBI Tpe6yeT CHUCTEMATHUYCCKOIO M IIOCJICAOBATCIBPHOI'O HAKOIIJICHUS

3H3,HPII>1, CJICAOBATCIIbHO, ITPOITYCKU OTACJIbHBIX TCM HE IMO3BOJIAIOT FJ'IY6OKO OCBOUTH MPCIAMCT.

B X0J€ JICKIUOHHBIX 3aHATUH 3aaBaTh NPCIoJaBaTCI0 YTOUYHAIOMNIME BOIIPOCHI C IEJIBIO

YSICHEHHUs TEOPETUYECKUX MOJI0KEHUH, pa3pelIeHUs] CIOPHBIX CUTYalUN.

CTyI[eHT MOXCT JOIIOJIHHUTB CIIMCOK HCITOJIb30BaHHOM JIATCPATYpbl COBPCMCHHBIMU

VMCTOYHMKAMH, HE MPEJCTABICHHBIMU B CIIMCKE PEKOMEHJOBAHHOM JIMTEPATYPHI, U B JAJIbHEUIIEM
UCIOJIb30BaTh COOCTBEHHbIE MOATOTOBJIEHHBIE YUeOHbIE MaTepuaibl IPU HAIMCAHUU KYPCOBBIX U
BBIITYCKHBIX KBAIU(PUKAIIMOHHBIX Pa0OT.

PGKOMCHZIaIII/II/I 110 IOATOTOBKE K MPAKTHYCCKUM 3aHATHAM

CryneHram cienyer:

IIPU MOATOTOBKE K MPAKTUUECKUM 3aHATHAM ClIeyeT 0043aTeIbHO MCIOIb30BaTh HE TOIBKO
JEKIHH, YIeOHYIO JIUTEpaTypy, HO U IpyTue UCTOUHUKY;

B Hayajle 3aHATUI 3aJaThb NpPENoAaBaTeNl0 BOIPOCHI IO MaTepualy, BbI3BaBLIEMY
3aTpyJHEHUS B €ro IOHMMAaHWU W OCBOCHUM IPU pELIEHUM 3a4ay, 3aJaHHBIX IS
CaMOCTOSITEJIBHOTO PELICHMS;

Ha 3aHATUU JOBOJIUTH KaXAYIO 3a/ady 10 OKOHYATEJIbHOTO pPELIeHUs, JEMOHCTPUPOBAThH
NOHMMAHNWE TPOBEJCHHBIX pacueToB (AHAJINW30B, CHUTyaluil), B clydae 3aTpyJHEHHH
oOpamarbes K IpernoiaBaTesto.

Tema 1. Beenenue B AUCHUIUINHY «CHCTEeMBI HCKYCCTBCHHOI'O MHTCJICKTA»

Y4eOHble BOIPOCHI:

1. enu u 3amaun qucuumuinabl «CHCTEMbI HCKYCCTBEHHOTO MHTEIUIEKTA 1)
2. Ha3HaueHMe CHCTeM UCKYCCTBEHHOTO WHTEJIEKTa

3. OCHOBHBIC TTOHSATHUS CUCTEM UCKYCCTBEHHOT'O MHTEIUICKTA.

4. 3ajauu, permaeMble CHCTEMaMH HCKYCCTBEHHOTO HHTEIUIEKTa

N3y4uB naHHYIO TEMY, CTYAEHT JOJDKEH:

MMETh MPEJCTaBICHNE O Ha3HAYEHUU CUCTEM UCKYCCTBEHHOI'O MHTEIIJICKTa;
3HATh:

MOHSITHE CUCTEMBI UCKYCCTBEHHOT'O MHTEIIJIEKTA;

MOHSTHE KJIACCU(PUKALIUY;

MOHSITHE PETPECCUOHHBIN aHAIIN3;

MOHSITHE KJIaCTepU3allus;

noHsiTue ahGUHUTUBHBIN aHAIN3;

YMETh:

YMETb ONPEENSITh TUIl PeIIaeMON 3aJaul [0 UCXOIHBIM JIAaHHBIM;

BJIa/IETh HAaBbIKAMU:

OLIEHKH 11e71IeCO00Pa3HOCTH MPUMEHEHHSI CUCTEM UCKYCCTBEHHOTO MHTEIJICKTA JUIsl PELICHHUS
KOHKPETHOH 3aJjauu.



Tema 2. Tekymiee cocTosHUE, 00JacTh MPUMEHEHUS U HEPELICHHbIE MPOOJIEMBbI TEOPHH
aJIrOPUTMOB UCKYCCTBEHHOI'O MHTEJUIEKTA

Y4eOHble BOIPOCHI:

1. Texyiee cocTosiHME pa3BUTUS 00IaCTEH HCKYCCTBEHHOI'O MHTEIJIEKTA
2. O0nacTu NPUMEHEHUS CUCTEM UCKYCCTBEHHOI'O MHTEIUIEKTa

3. Hepemennsie npoGiieMbl aITOPUTMOB HCKYCCTBEHHOTO MHTEIICKTA

N3yuuB 1aHHYIO TEMY, CTYJEHT JOJIKEH:
UMETh IPE/ACTaBIEHUE O TEKYLIEM COCTOSHUUM U OO0NacTAX MPUMEHEHUs CHCTEM
HCKYCCTBEHHOI'O MHTEILJIEKTA;

3HaTh:

® TEKyllee COCTOSIHUE UCCIIEI0BaHM B 00JIACTH UCKYCCTBEHHOTO MHTEJIICKTA;
YMETB:

e ucKaTh WHPOPMAIMIO O TEKYIIEM COCTOSHHHM PAa3BUTHS TEXHOJIOTWH HMCKYCCTBEHHOTO
WHTEJUICKTA;

BJIAJICTh HABBIKAMU:
[ ] OHpeIleJIeHI/Iﬂ TGXHOHOFHﬁ I/ICKyCCTBeHHOFO HHTCJIJICKTA, HCO6XOIH/IMBIX JUUIA pCHIeHI/Iﬂ
OCTaBJIEHHOW 3a/1a4H.

Tema 3. Kimactepuzanus TaHHBIX C TIOMOIIBIO anropuTMa k-means

VY4eOHble BOIPOCHI:

. IOHATHE KJIACTEPU3aLMHU JaHHbBIX

. obmue ceenenus o6 anroputme k-means

. MaTeMaTH4YeCcKHuil anmapaT aaroputma k-means

. METPUKH, IPUMEHsIeMbIe B airoputme k-means

. BOIIPOC CXOAUMOCTH aIrOpUTMa K JOKAJIILHOMY PELIEHHUIO

O~ wNE-

N3yuuB 1aHHYIO TEMY, CTYJI€HT JOJIKEH:
HMMETh TPEJICTABIICHUE O Ha3HAYCHUU KJIACTEPU3AIMH JAaHHBIX U MAaTEMaTHYECKOM arapare
anroputma k-means;
3HaTh:
® TOHATHE KJIACTepHU3aLUU JaHHBIX
e MaTeMaTHYecKHil ammapar anroputma k-means
e npobieMy CXOAUMOCTH aTOPUTMA K JIOKATHbHOMY PEIICHUIO
YMETh:
® aQHAIM3WPOBATh pEIIAeMYyI0 3a7ady JUIsl OICHKM BO3MOXXHOCTH €€ pEIICHUS C
MCIIOJI30BaHUEM aJropuTMa k-means
BJIAJIETh HABBIKAMHU
® TpUMEHEHUs anropuTMa k-means aJis perieHus: IpuKIagHbIX 3a/1a4.

Tewma 4. UHTENMNEKTyaIbHBIC aJITOPUTMBI JIJIS1 PEIICHUS 3a7a4 KJIacCU(PUKAINKA TaHHBIX

Y4eOHble BONPOCHI:

1. monsiTHE KIaccu(UKAIUN TAaHHBIX

2. 3aaun KaccuuKaiuu

3. Ipo0IIeMBI KiTaccu(DUKAIIMH JTaHHBIX

4. 00630p MHTEIUIEKTYATbHBIX aITOPUTMOB I KJIACCU(UKALIUN JAHHBIX

N3y4uB 1aHHYIO TEMY, CTYJEHT JOJIKEH:
MMETb MIPEJCTABICHUE O HA3HAYEHUH U 3ajjauax Kilaccu(UKaluK JaHHbIX;



3HATB!
® Ha3HaYeHHUE KIacCU(PHUKALUH JaHHBIX
® 3a7auu, pelaeMble ¢ MOMOIIBIO KIacCU()UKALMU TaHHBIX
YMETb:
®  BBIACIATH 33/1a41, KOTOPbIE MOXKHO PELINThH C TOMOILIBIO KIACCU(PHUKALIUK JAHHBIX
BJIAJICTh HABBIKAMU
e aHayumM3a 337a4 10 KJIACCU(PHUKAIIMUA JAHHBIX

Tewma 5. Kitaccudukanus 1aHHBIX ¢ TOMOIIBI0 anroputMa ID3

VY4eOHbIe BOIIPOCHI:

1. o6mwme cBeneHus 06 anroputme 1D3

2. MaTeMaTH4ecKkuit anmapar aaroputma D3
3. mpuMep Ucrob30BaHus anroputma D3

N3y4nB JaHHYIO TEMY, CTYICHT JIOJIKEH:
HMMETH MPEJCTaBICHUE O MATEMATUYECKOM amnmnapare aaroputma [D3 u ero HazHaueHuu;
3HaTh:
e HazHauyeHue aroputMoB ID3
YMETh:
e TpuUMEHATH anroputM ID3 s pereHust mpakTHYECKUX 3a/1a4
BJIaJIETh HABBIKAMU

® MATCMATHYCCKOIro MOJACIIMPOBAHUA ACPCBLCB IIPUHATHUSA peH_ICHI/Iﬁ C IIOMOIIBIO AJIroOpuTMa
ID3

Tema 6. Knnaccudukaius JaHHBIX ¢ TOMOIIb0 anroputma C4.5

Y4eOHble BONPOCHI:

4. obmme ceepenus oo anroputme C4.5

5. maTemaTHueckuii anmapar anroputma C4.5
6. mpumep ucnonb3oBaHus anroputma C4.5

N3yuuB naHHy0 TEMY, CTYAECHT JOJDKEH:
MMETH IPEJCTABICHNE O MaTEMaTUYECKOM anmnapare anroputma C4.5 v ero Ha3HauYEHUY;
3HATh!

e Ha3HaueHue aroputmos C4.5
YMETb!

e npuMeHATh aropuT™ C4.5 U1 penieHns IpakTUYeCKUX 3a1a4
BJIa/IETh HAaBBIKAMU

® MaTeMaTH4YeCKOro MOJIEIMPOBAHUS JEPEBHEB MPHUHATHS PEIICHUN C MOMOIIBIO alropuTMa
C4.5

Tema 7. BBenenue B TeOpHUIO HEMPOHHBIX CETEN

Y4eOHble BOIPOCHI:

1. o6uue cBeneHns 00 HEMPOHHBIX CETIX

2. MaTeMaTHYEeCKH anmapaT HEHPOHHBIX ceTel
3. IpuMep UCTIOJIb30BaHMs HEHPOHHBIX ceTel

N3y4uB 1aHHYIO TEMY, CTYJEHT JOJIKEH:
UMETh MPEACTABICHUE O IPOBEICHUU PETPECCHOHHOIO aHAIW3a [aHHBIX C ITOMOIIBIO
HEHUPOHHBIX CETEM;



3HATh:

® Ha3HAYCHHE HEHPOHHBIX CETEH
YMETh:

®  HCIOJIb30BaTh HEHPOHHBIE CETH JJISl PEIICHHMS 3a]1a4 PErPECCHOHHOIO aHaIn3a
BJIAJETh HaBBIKAMU

®  MaTEMaTHYECKOI0 MOACIIMPOBAHUS UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Tema 8. IlpuHuun AeCTBUS HEUPOHHBIX CETEH MPSAMOIO PACHPOCTPAHEHUS. AJTOPUTMBI
00y4eHUsl HEHPOHHBIX CETEH.

VY4eOHble BOIIPOCHI:

1. oTsinuyuTenbHBIE 0COOEHHOCTH HEHPOHHBIX CETEH NPSAMOro paclpoCTPaHEHUS
2. MaTeMaTHYECKUH armnapaT HeHPOHHBIX CETEH MPSIMOTO PacIpOCTPAHCHHS

3. IpUHIMIIBI 00yYeHUs] HEHPOHHBIX CETeH NPSAMOro paclpoCTPaHEHUS

N3yuuB nanHyo TeMy, CTYACHT JOJDKEH:
UMETh MPEJCTaBICHUE O HA3HAYEHWU U OCOOEHHOCTSX pabOThl C HEHPOHHBIMHM CETAMU
MPSIMOTO PAcTIPOCTPaHEHHUS;
3HATh:
e 0CcO0EHHOCTH HEHPOHHBIX CETel MPSIMOTO PaCIPOCTPAHEHHUS;
YMETh:
® OTIMYATh AJITOPUTMBI O0OYUYEHUSI HEUPOHHBIX CETEH MPSIMOTO PacpOCTPAHEHUS;
BJIa/IETh HAaBbIKAMU

® MaTeMaTHYECKOr0 MOJEINPOBAHUS HEHPOHHBIX CETEH MPSIMOTO PaCHpOCTPAaHEHUSI.
Tema 9. OOyueHue HEMPOHHON CETH 110 METOAY JeNbTa-IpaBua.

VY4eOHbIe BOIPOCHI:

1. 06yueHuss HeMPOHHOM CeTH Kak 3ajjaua MUHUMH3AIMK OIIUOKH ee paboThl Ha oOyuaromien
BbIOOPKE JIaHHBIX.

2. MaTeMaTHYeCKUil anmapaT 00y4eHus: HEeHPOHHON CeTH M0 METOAY JeJIbTa-TpaBuIa

3. mpumep o0y4deHUsI HEHPOHHOM CETH MO0 METOAY JIeIbTa-TpaBuiIa

N3yuuB 1aHHYIO TEMY, CTYJEHT JOJIKEH:
UMETh MPEJCTaBICHUE O OCOOCHHOCTAX OOYYEHHUSX HEHpPOHHBIX ceTeil 1Mo MEeToay JesbTa

IIpaBUIIa;
3HATh!
e 0co0eHHOCTH O0y4YeHMs] HEHPOHHBIX CETEel MPSIMOro PacHpOCTPaHEHUs MO0 METONy JAeNbTa
IpaBUIIa;
YMETh:

e 00y4aTh HEWPOHHBIE CETU MPSIMOI0 PACIIPOCTPAHEHUS 10 METOAY JI€bTa-IPaBUIa;
BJIJIETh HaBbIKAMH

® MaTeMaTHYeCKOro MOJEIMPOBAHUs TMpolecca OOy4eHHs HEWPOHHBIX CeTell MpsAMOoro
pacrnpocTpaHeHHs 10 METOY JeJibTa-IIpaBuIa.

Tema 10. oOyueHrne MHOTOCTIOMHOMN CETH METOJIOM 00paTHOTO PaCHpOCTPAHEHUS OLINOKH.

Y4eOHble BOIPOCHI:
1. oOyueHuss MHOTOCIIOMHON HEHPOHHOW CETH KaK 3aJladya MUHUMHU3AINH OIIHOKH ee paboThl
Ha o0y4Jaroriei BRIOOpKE JaHHBIX.

2. MaTeMaTH4ecKMi ammapaT oOOy4eHHsT HEHPOHHBIX CceTel 1o MeTody oOpaTHOro
pactpocTpaHeHUs OIIHOKH



3. mpumep OoOydYyeHHMs MHOTOCIOMHBIX HEHPOHHBIX CeTell Mo MeToay OoOpaTHOTro
pacnpocTpaHEeHus OMNOKH

W3y4uB 1aHHYIO TEMY, CTYACHT JOJDKCH:
UMETh NPEACTABICHUE O OCOOCHHOCTAX OOYUEHHSIX MHOTOCIOWHBIX HEHPOHHBIX CETeH IO
00paTHOro PacHpOCTPaHEHUs OLIMOKH;

3HaTh:

e 0co0eHHOCTH O0y4YeHMsI MHOTOCIOWHBIX HEMPOHHBIX CETeH MPAMOro PacHpOCTPAHEHUS IO
METOJTy 0OpaTHOTO PaCIPOCTPAHEHUS OLITUOKHY;
YMETb:

e 00y4yaTb MHOIOCJIOMHBIE HEHPOHHBIE CETH MPSMOI0 pPacCHPOCTPAHEHUS [0 METOAY
00paTHOTO pacpOCTPAHCHHSI OIIHOKH;
BJIA/ICTh HAaBbIKAMU

® MaTeMaTH4YEeCKOro MOJEIMPOBAHHUS Ipoliecca 00ydeHUsT MHOTOCIONHBIX HEMPOHHBIX CeTel
IPSIMOIO PacIpOCTPaHEHUsI 10 METOY OOpPaTHOI'O PACIIPOCTPAHEHUSI OIIMOKH.

Tema 11. PekyppeHTHBIC HEUPOHHBIEC CETH, UX HA3HAYCHUE M METOJIbI KX OOyUCHHUSI.

VY4eOHble BOIPOCHI:

1. oTinunTeENbHBIE 0COOEHHOCTH PEKYPPEHTHBIX HEHPOHHBIX ceTel
2. MaTeMaTHYECKHUH armapaT peKyppeHTHBIX HEHPOHHBIX ceTei

3. IPUHIMIIBI 00Y4YEHUs] peKYPPEHTHBIX HEHPOHHBIX ceTel

W3y4uB 1aHHYIO TEMY, CTYAEHT JOJDKEH:
UMETh TMPEJCTAaBICHHE O HAa3HAYCHWH M OCOOCHHOCTSAX paboThl C PEeKyppEeHTHBIMH
HEHUPOHHBIMU CETSAMY;
3HATH:
® 0COOEHHOCTH PEKYPPEHTHBIX HEHPOHHBIX CEeTeH;
YMETh:
® [POBOJUTH OOyUYEHHE PEKYPPEHTHBIX HEUPOHHBIX CETEH;
BJIAJIETh HABBIKAMH

® MAaTreMaTUYECKOTO MOJEIUPOBAHUS PEKYPPEHTHBIX HEUPOHHBIX CETEM.
Tewma 12. Heliponnas cetb XeMMHUHTa B 33/1a4aX pacro3HaBaHusi 00pa3oB.

VY4eOHbIe BOIPOCHI:

1. o6uiue cBeneHns 0 HeHPOHHOH ceTH XeMMUHTa.

2. MaTeMaTHUYECKHi anmapaT HEHPOHHOH ceTH XeMMUHTa.
3. IpuMep UCTOJIb30BaHMs HEHPOHHOM ceTH XeMMUHTa.

UMETh NpPEJCTaBICHWE O MPOBEACHUM O Ha3HAUYEHUM W TNMpHHUMNAX (YHKIHOHUPOBAHUS
PEKYPPEHTHBIX HEUPOHHBIX CETEW;
3HaTh:
® Ha3HAYEHHE HEHPOHHBIX CETEM;
YMETB:
e pemarh 33Jauu pacro3HaBaHUS 00Pa30B C MOMOIIBIO HEHPOHHBIX ceTeil XeMMUHTa;
BJIaJIETh HABBIKAMU

® MAaTeMaTHYECKOTO MOJEIUPOBAHHS HEUPOHHBIX CETEH XEMMUHTA.

6. MeTonuyeckue yKa3aHus M0 OCBOECHHUIO U CHUTIIHHbI

Tema 1. Benenue B aucuuiuinHy «CHUCTEMBI HCKYCCTBEHHOTO MHTEIIJIEKTa



[Tpu ocBOeHMU TeMBI HEOOXOANMO:

U3y4YUTh YU4eOHBII MaTepua;

aKI[CHTUPOBATh BHUMAHUE HA MIOHATUH CHCTEM HCKYCCTBEHHOTO MHTEIUICKTA;

00paTUTh BHUMaHKE HA THII 33/1a4, PEIIAEMBIX UCKYCCTBEHHBIM HHTEIUIEKTOM;

00paTUTh BHHMaHHKE, YTO Ul PEIICHHUS HE JUIS BCEX IMOCTABJICHHBIX 3a]ad 11e71eco00pa3Ho
INPUMEHEHHE CHCTEM UCKYCCTBEHHOTO MHTEJUICKTA.

Tema 2. Tekymiee cocTosiHHe, 00JacTh MPUMEHEHUS M HEpElIeHHBIE MPOOJIEMbl TECOPUU

AJIrOPUTMOB HCKYCCTBCHHOI'O MHTCJIJICKTA

ITpu ocBoeHMM TEeMbI HEOOXOMMO:

U3y4YHUTh YU€OHBIH MaTepua;

aKICHTUPOBAaTh BHHMaHHE HA TEKYIIEM COCTOSHMM HCCIEIOBaHMA B  o0macTu
UCKYCCTBEHHOTO MHTEJICKTA;

MOHSATH, KAKKE U3 POOJIeM NCKYCCTBEHHOTO HHTEIUIEKTa OCTAIOTCSI HEPEILICHHBIMH.

Tema 3. Kimactepuzanusi TaHHBIX € TIOMOIIBIO anropuTMa k-means

IIpu ocBoeHMH T€MbI HEOOXOIUMO:

U3Yy4YUTh Y4E€OHbII MaTepuan TeMBbI;

aKLEHTUPOBATh BHUMAHUE HA TIOHATUH KJIACTEPU3ALMH JaHHBIX;

aKLEHTUPOBATh BHUMAaHUE HAa MaTeMaTHUYECKOM armapare airopurma k-means;

HOHATH, YTO IOJIyyaemas ¢ MoMmoulbio k-means kjacTepHas CTpYKTypa HE BCerja siBisieTcs
ONTUMAaIbHOU

Tema 4. HHTGJ’IHGKTY&J’IBHHG AJITOPUTMBI JJI1 pCHICHUA 3a/1aYq KJ'IaCCI/I(l)I/IKaI_[I/II/I JaHHBIX

ITpu ocBOeHMM TeMbI HEOOXOMMO:

U3YYUTh y4eOHBIN MaTepuai TEMBI,

aKLIEHTUPOBATh BHUMAaHUE Ha 3a/layax, pellaeMbIX ¢ MOMOUIbIO KJIaCCU(PUKAIIUU JAHHBIX;
aKIEHTUPOBAaTh BHMMAHUE Ha pa3IUuus MEXAy KIacCUpHUKalMed MU KiacTepu3aiuen
JAaHHBIX;

Tema 5. Knmaccudukanus JaHHBIX ¢ TOMOIIbIO anroputma ID3

ITpu ocBOeHUM TEeMbI HEOOXOMMO:

U3YYUTh y4eOHBI MaTepuail TEMBI,

aKIIEHTUPOBATh BHUMAHNE HA MaTEMaTUYECKOM anrmapare airopurmam 1D3

aKIIEHTUPOBATh BHUMaHHE Ha MpoOiieMe MOCTPOSHHS] ONTUMAJIbHBIX KJIaCCU(UKAIMOHHBIX
MOJIENEeN ¢ TOMONIbI0 anroput™Ma [D3

Tewma 6. Kimaccudukanms n1aHHpIX ¢ moMonipio aaroputma C4.5

[Ipu ocBOCHNM TEMBI HEOOXOUMO:

U3YYUTh yUeOHBIH MaTepuan TEMBI,

aKIIEHTUPOBATh BHUMAHUE HA MaTEMaTUYECKOM arrmapate ainropurmam C4.5

aKIIEHTUPOBATh BHUMAaHHE Ha MPOOJIeMe MOCTPOCHHS ONMTUMAIBHBIX KJIACCHU(UKAIIMOHHBIX
MoJesel ¢ moMonisto anroputma C4.5

Tema 7. BBeneHue B TEOpHIO HEMPOHHBIX CETEN



ITpu ocBOeHMM TEMbI HEOOXOUMO:
® U3YYUTh Y4€OHBIN MaTepua TEMBI;
® AKLEHTHPOBATH BHUMAHUE HA CIIOCOOBI 00yUeHMsI HEHPOHHBIX CEeTeH;

® AaKIICHTHPOBATh BHUMaHHUE Ha TPeOOBAHMSIX K 0Oydaroleil BEIOOPKE JaHHBIX, IPUMEHSIEMON
JUUISl HACTPOMKHU HEUPOHHOM CETH:

Tema 8. IlpuHuuMN AEUCTBUS HEUPOHHBIX CETEU MPSIMOTO PACHPOCTPAHEHUS. AJITOPUTMBI
00y4eHUsl HEHPOHHBIX CETEH.

ITpu ocBoeHMM TeMbI HEOOXOMMO:
® U3Y4YNUTh YUEOHBIH MaTepual TEMBI;

® AaKIICHTHpPOBaThb BHHMAaHHME Ha crnoco0ax o0Oy4eHHs HEHPOHHBIX ceTed MpSAMOro
pacrnpocTpaHEeHUS;

® QaKICHTHPOBAaTh BHUMAaHHE Ha ONIMYMAA MEXAY HEUPOHHBIMH CETAMM IIPSAMOIO
pacpoCTpaHEHHUs U IPYTUMHU TUIIAMHA HEUPOHHBIX CETEH.

Tema 9. OOyueHue HEMPOHHOW CETH 110 METOAY JebTa-IpaBua.

IIpu ocBoOeHMH T€MbI HEOOXOAUMO:
®  U3YYUTh Y4e€OHBIN MaTepuai TEMBbI;

® QaKIICHTHpPOBaTb BHMMAaHHME Ha crnocobax oOydeHHs HEHUPOHHBIX CceTed MpsSMOro
pacIpocTpaHeHus;

® AaKICHTHpPOBaTh BHUMAHUE Ha OTIMYUS MEXKIYy HEUPOHHBIMH CETSIMH  HPSIMOTO
pacrnpoCcTpaHEHHS U IPYTUMH TUIIAMU HEHPOHHBIX CETeH.

Tema 10. oOyueHre MHOTOCIONHON CETH METOI0M OOPATHOTO PAcIIPpOCTPAHEHHS OIIMOKH.

ITpu ocBOeHMM TeMbI HEOOXOMMO:

® U3y4YUTh YUeOHBII MaTepuall TEMBI;

® QAaKIIEHTHpPOBaTb BHHMMAaHHME Ha crocobax oOydeHHs HEHPOHHBIX CceTed MpsSMOro
pPacIpOCTpaHEHUs;

® AaKICHTUPOBATHL BHHMAHUEC Ha OTIHYUA MCKIAY HeﬁpOHHLIMH CCTAMHU  MPSAMOTO
pacnpoCTpaHCHUus U ApYruMu TUIIaMU HeﬁpOHHBIX CeTeH.

Tema 11. PekyppeHTHBIC HEUPOHHBIEC CETH, UX HA3HAYCHUE M METOJIbI KX OOYUCHHUSI.

[Ipu ocBOCHMM TEMBI HEOOXOUMO:
® 3y4YUTHh YUeOHBII MaTepuall TEMBIL;
® aKIICHTHPOBATh BHUMAaHHE Ha CIOc00ax 00yueHUs] HEHPOHHBIX CEeTei;

® AKIEHTHPOBAaTh BHHMAHHME HA OTIWYMUS MEX]IY PEKYPPEHTHBIMH HEHPOHHBIMH CETSIMH M
JPYTUMU TUITAMHA HEUPOHHBIX CETEM.

Tewma 12. Heliponnas ceth XeMMHUHTA B 33/1a4aX pacro3HaBaHusi 00pa3oB.

[Ipu ocBOCHMM TEMBI HEOOXOUMO:
® U3YYUTh Y4eOHBIN MaTepuan TEMBI;
® AKIEHTHPOBATH BHUMAHUE HA AITOPUTME 00yUEeHHUsI HEMPOHHOM ceTH XIMMMUHTa;

® QAKIEHTHPOBATh BHHMAHHME Ha TMPEJICTABICHUHM CHUTHAJIOB HEUPOHHOW CETH B BHUJE
OUIIOJIIPHOIN MaTPULIBL:



e pa3o0paTh Ha IpUMeEpe MPUHIMIIBI pabOTH HEHPOHHOH ceTH XeMMUHTa.
7. OuneHOYHBIE CPEICTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpO/IMpYyeMOi KOMIIETeH MU HanmeHnoBanue
(UJI1M ee 4acTH) OLIEHOYHOI0 CPEeJACTBA
6 OIIK-2, OIIK-7, OIIK-8 CobecenoBanue
[IpakTuyeckue 3a1aHus

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUalibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. IIpakTiueckas pabora

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

TunoBoii(bie) mpuMep(bl) 3a7aHusI (M)

IIpakTHYEeCcKOE 3aHATHE Ne 1. KHaCTepI/BaHI/IH IIpU UHTCJUICKTYAJIbHOM aHAJIU3€ JaHHBIX
]_IGJII)Z HN3YUYUTb OCHOBBI MPUMCHCHHA aJITOpuUTMa k-means oJige pelICHuA 3ajad
KJIaCTepUu3aluu Npu MHTCJUICKTYaJIbHOM aHAJIN3C NAHHbIX.

Copepxanue 3a1aHusl.
1. B coorBercTBUM C HOMEpPOM BapuaHTa CI€HEPUPOBATh JaHHbIE, HA KOTOpBIX Oyner
TeCTUpOBaThCs paboTa anropurMa k-means.

BapuanTel 3ananuii:

1 Bapuant: VY 3anuceil 1omxHO ObITh 3 mapamerpa. [lepBblit u3mensercs B auanasone [0,1;
5], Bropoii napamerp — B auanasose [0,1; 3], Tperuii mapaMeTrp MOXET IPUHHUMATh 3HAYCHUS —
10%, 20%, 80%, 90%.

2 Bapuanrt: Y 3anuceit 1okHO ObITh 3 mapametpa. [lepBslit u3mensiercs B auanaszone [0,01;
1], BTopoit mapamerp — B auamazoHe [1; 300], TpeTuit mapameTrp MOXXET MPUHUMATh 3HAYCHUS —
Cawmapa, TonbstTn, Yanaesck.

3 Bapwuanr: [lepBbiii u3amensiercst B tuamnasone [0; 1], Bropoit mapamerp — B quamna3oHe [-2;
2], TpeTuii mapaMeTp MOKET IPUHUMATh 3HAYECHMSI — 1A UIIHU HET.

4 Bapuant: [lepBriii u3mensercs B quamnasone [-10; 1], Bropoii mapamerp — B auama3one [1;
2], TpeTuil mapamMeTp MOXET IPUHUMATh 3HAYEHUs — OTPULIATEJIBHOE 3HAUEHUE, MOJIOKUTEIBHOE
3Ha4YEeHHE.

3. Ha umo0oM Wu3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE MPOTrPaMMHUPOBAHUS
pazpaboTarh IporpaMMy, Ha TMPaKTUKE pPEATU3YIONIYI0  BBINOJIHEHHE  KJAcTepu3aluu
CT€HEPUPOBAaHHBIX JAHHBIX IO AITOPUTMY k-means ¢ NpPUMEHEHHEM HE MeEHee JBYX METPHK
(manpumep, EBximmoBa pacctosHMe W paccrosiHue ManxdsTTeHa). B mporpamme nomkHa OBITh
IPEIyCMOTPEHAa BO3MOXKHOCTh (DMKCHPOBAHMS TOCIE KaXKAOH HUTEepalMyd ajiropuTMa CyMMBbI
KBaJIpaToB OIINOOK ¥ KOOPJIMHAT LIEHTPOUIOB.

4. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI

1. Oxapakrepu3yiiTe 3Tanbl BbIMOJIHEHHS aaropurMa k-means.

2. KakuMu 1aHHBIME HEOOXO0JMMO 00J1a/1aTh JIJIs 3arycka aaroputma k-means?

3. Kakue MeTpHKy onpeeseHnst pacCTOSTHUI MPUMEHSIOTCS B alropuTMe k-means?

4. B ueM 3aKJII04aeTcsi pEKypCHUBHOCTH aIropuTma k-means.

5. Ilo xakuM mapameTpaM IPOM3BOJUTCS OCTAHOBKA BBINIOJIHEHUs aropurMa k-means?



[paktuyeckoe 3ansatue Ne 2. Kinaccudukaius 1aHHBIX ¢ ITIOMOIIbI0 anroputMa D3
Iesb: M3y4nTh OCHOBBI MpUMeHeHUs anroputMma ID3 i pemenus 3agad kiaccuukanuu
IIPU UHTEJUIEKTYaJIbHOM aHAJIU3€ JaHHbIX.

Coneprxanue 3a1aHusl.
1. B coorBercTBMM ¢ HOMEpPOM BapuaHTa CI€HEPUPOBATH JAHHBIE, HA KOTOPHIX OyJer
TECTUPOBAThCs padoTta anroputma ID3.

BapuanTs! 3aaHnii:

1 BapuanT: [lepBblii aTpuOyT MoXxeT npuHuMath 3HadeHus: A, B, C, D, E. Bropoii atpu0yt
MO’KET IPUHUMATh 3HAUEHUs: J1a, HET. TpeTuil aTpuOyT MOXKET IPUHUMATh 3HAYEHUS U3 1Malla30Ha
[0, 600]. YeTBepThIit aTprOYyT MOXKET MPUHUMATD 3HaueHUs u3 nuama3ona [0, 0.9]. IlaTeiii atpulyT
MOXET IpUHUMaTh 3HaueHus: 6, 7, 10. Brixoanoii atpubyt moxer npunumars 3Hauenus Cl, C2,
C3, C4, C5. HaGop maHHBIX JODKEH coJepkaTh He MeHee 40 3amucei.

2 Bapwuant: IlepBblii arpuOyT MOXKET NPUHUMATh 3HAYCHHs: OJIOHIUHKA, OpIOHETKA,
HIaTeHKa, pbbKas. BTopoil aTpulyT MOXET MpUHUMATh 3HAYeHHs: 1a, HeT. TpeTuil arpuldyT MoxkeT
IPUHUMAThH 3HAYEeHUs U3 auamnasoHa [160, 185]. YerBepThlil aTpuOyT MOKET IPUHUMATh 3HAYEHUS
0, 1, 2, 3. ILareiit arpubyT Moxket npunumMats 3HaueHus: 80, 90, 100. BrixonHoit aTpulOyT MOXeET
npuanMath 3HadeHus C1, C2, C3, C4. HaGop naHHBIX TOJDKEH colepkaTh He MeHee 40 3amucei.

3 Bapuant: [lepBslii aTpuOyT MOKET MPUHUMATh 3HAUYEHUS: CTPENIOK ], CTPENIOK2, CTPENIoK3,
ctpenok4, cTpenokS. Bropoit atpulyr MoXeT NpUHUMATh 3HAYCHUS: HAPE3HOMU, raakuil. TpeTtuit
aTpulyT MOXET NpPUHUMATh 3HaueHus u3 AuamnazoHa [50, 95]. YerBepTolii aTpuOyT MOXKET
npuHuMath 3HadeHust 100, 150, 200. IlaTeiii atpubyt mMoxkeT npuHumaTh 3HaueHus: [500, 800].
Breixognoit arpubyr moxer npunumath 3Hadenus Cl, C2, C3, C4. Habop naHHBIX IOJKEH
cojaepxath He MeHee 40 3amuceil.

4 Bapuanrt: IlepBblif aTpuOyT MOXKET MPUHUMATh 3HAYECHHUS: CpeJIHEe, CpeIHE-CIIEeUAIbHOE,
BbICILIEE HE OKOHUEHHOE, BBICIIEE, JBa BBICIIMX. BTOpOH aTpuOyT MOXKET NpUHUMATh 3HAYEHUS U3
nuarnasoHa [18, 50]. Tperuii aTpubyT MOKeT MPUHUMATH 3HA4YeHUs J1a, HET. UeTBepThlil aTpulyT
MokeT npuHuMaTh 3HaueHus 0, 1, 2, 3. YerBepTolil aTpuOyT MOKET NMPUHUMATh 3HAUEHUS W3
nuanaszoHa [50, 100]. BeixogHo#t atpubyt MokeT mpuHumarth 3HadeHus Cl, C2, C3, C5. Hab6op
JIAHHBIX TOJDKEH cojiepxaTh He MeHee 40 3amuceil.

3. Ha mo0oM u3BECTHOM OOBEKTHO-OPUEHTUPOBAHHOM fA3BIKE MPOTPaMMHpPOBAHUS
pa3paboTaTh HporpaMMy, Ha NpPaKTUKE peaJu3ylollyl0 BbIIOJIHEHHE aiaroputma ID3 ¢
HCIIOJIb30BaHUEM CT€HEPUPOBAHHBIX TAHHBIX.

4. OTBETUTH Ha BONIPOCHI JUIsl KOHTPOJIS:

1. Oxapakrtepu3yiiTe 3Tans! BbIIoIHEHUs anropurMa [D3.

2. KakuMu 1aHHBIMH HEOOXO0AMMO 00J1a/1aTh JUIs 3armycka aiaroputma [D3?

3. Ilo xakoMy KpUTEpHUIO ONpEAEessIeTCs YCIOBHE pa30MEeHUs B TEKYIIEM Yy3Je JepeBa
pEeLIEeHNI TOCTPOEHHOTr0 ¢ MOMOLIbI0 aroputma [D3?

4. B yem 3akirodaercs peKypCcUBHOCTh anropurma ID3.

5. Ilo xakuM napaMeTpam NMPOU3BOAUTCS OCTAHOBKA BBINIOJIHEHUS anropurma [D3?

IIpaktuyeckoe 3ansatue Ne 3. Knaccugukaius 1aHHBIX ¢ TOMOoLIbIo anroputma C4.5
[ens: n3y4nTh OCHOBBI TpUMeHeHUsI anroputma C4.5 mis pemeHust 3a1a4d KiaacCuUKaIuu
IIPY UHTEJUIEKTYaJIbHOM aHAJIN3€ JaHHbIX.

Coneprxanue 3a1aHus:

1. Beicnymath 00bsCHEHUS IPENoAaBaTess Mo UCHOIb30BaHuo anroputma C4.5.

2. JlaHHBIE HA KOTOPBIX OyIeT MPOBOAUTHCS TecTupoBaHue anroputrma C4.5 HeoOXoaumo
B3STh U3 IPEAbIAYILErO NPAaKTUKH.



3. Ha mo0oM WU3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3BbIKE MPOTPaAMMHUPOBAHUS
pazpaboTarh MporpaMMy Ha MpaKTUKE pealu3ylonlylo BbiNojdHeHue anroputvMa C4.5 ¢
MCII0JIb30BAaHUEM CT€HEPUPOBAHHBIX JAHHBIX.

4. CpaBHUTb NMOCTPOCHHBIC JEPEBbS MPUHATHS penieHui no anropurmy ID3 u C4.5

5. OTBeTUTH Ha BOIIPOCHI JIs KOHTPOJIS.

1. OxapakTepu3syiTe dTarbl BlOIHEHUs anroputMa C4.5.

2. Kakumu TaHHBIME HEOOXOIMMO 00JIanaTh s 3amycka anropurma C4.5?

3. Tlo xakoMy KpHUTEpHUIO OIpelessieTcsl ycloBUE pa3OMeHHs B TEKYIIeM Y3le JAepeBa
pelIeHni TOCTPOEHHOTr0 ¢ NoMouIbio airoputma C4.5?

4. B yeM 3aKiII04aeTcs peKypCcuBHOCTD anroputma C4.5.

5. Ilo xakuM napaMeTpam MPOU3BOAUTCS OCTAHOBKA BBINOJIHEHUS anropurma C4.5?

6. B yeM oTiimuust anropurmoB ID3 u C4.5?

IIpaktuyeckoe 3ansatue Ne 4. O6ydyeHue HEHPOHHOM CETH 110 METONy Je/IbTa-IpaBuiia
Lenb: u3yuyuTh OCHOBBI 00YUEHUS HEHPOHHOM CETH MO METOY JeNbTa-IIpaBuIa.

Coneprxanue 3a1aHus:

1. Ha mo0oMm wu3BeCTHOM OOBEKTHO-OPUEHTHPOBAHHOM f3BIKE MPOTPaAMMHUPOBAHUS
pa3paboTaTh MporpaMMy Ha MPAKTHUKE PEATU3YIONIYIO OAHOCIONHBIN MEPCENTPOH COCTOSIIUNA U3
OJIHOTO HEMpOHA CO CTymeHuaTol (pyHKIMEH aKTUBAIUY.

2. O6yunTh HEMPOHHYIO CETh BBIIOJIHATH ONEPALUIO JOTMUYECKOIO CI0KEHHUS.

3. 3anucath MoNy4eHHBIE BECOBBIE KOO (DUILIMEHTHI.

4. OOy4HuTh HEHPOHHYIO CETh BHITIOJIHATH ONMEPAIUIO JIOTHYECKOTO YMHOXKEHUSI.

5.3anucath nosy4yeHHbIE BeCOBbIe KO (UIIMEHTHI.

6. OTBETUTH Ha BOIIPOCHI ISl CAMOKOHTPOJIA:

1. Llenb 00y4yeHust HEHPOHHOM CETH.

2. Kak onpenensioTcsi NepBOHAuYalbHblE 3HAUYEHHUS BECOBBIX KOI(D(UIMEHTOB mepen
HA4aJIoM IIPOLECCA BBINOJIHEHUEM OOyUEeHHMS.

3. Heo6xouma 11 HOPMHUPOBKA BXOAHBIX JIaHHBIX.

4. Brnusier 1 ko3 HULIUEHT CKOPOCTH 00yUeHUsI HA TOYHOCTh pabOThl HEMPOHHOM CETH.

5. B uem 3akirouaercs nmpobiaema “UcKIIoYaroIero win’.

IIpaktuyeckoe 3aHatue Ne 5. OOyyeHMEe MHOTOCIOWHOM CeTH MEeTOJOM OOpaTHOro
pacrpocTpaHeHusl OTUOKH

Lenb: U3y4UTh OCHOBBI OOYYEHHUS] MHOTOCJIOMHBIX HEHPOHHBIX CeTe MeTOJ0M OOpaTHOro
pacrpocTpaHeHuUs OITHOKH.

ConepxaHue 3a1aHus:

1. /lanHble, Ha KOTOPBIX OyJIeT MPOBOJUTHCSA TECTUPOBAHNUE HEHPOHHBIX ceTel He0OXO0AUMO
CreHepHUpOBaTh cienyroumM o0pa3oM. BeiOpath GyHKINIO ¢ BYyMSI HE3aBUCUMBIMU [T€PEMEHHBIMU
y= f(x1, x2). IIpu pa3ubix 3HaueHus x1, x2 paccuurath 3HaueHus y. [Ipunate 3Hauenus x1, x2 —
BXOJIHBIMH CUTHaJJaMU HEMPOHHOM CETH, a Y — BBIXOJJHBIM CUTHAJIOM.

3. Ha umo0oM WU3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE MPOTrPaMMHUPOBAHUS
pa3paloTaTh mporpamMmy, Ha MPaKTHKE PEaIU3yIOIIyI0 BBIIOJHEHHE OOy4YeHHs HEHpOHHOW ceTu
METO/10M 0OpaTHOTO PacpOCTPAHEHUS OIINOKH.

4. IlocTpouTh KOHTYPHYIO AuarpamMmy ucxoaHout ¢pynkuuu y= f(x1, x2) (Hanpumep B cpene
Mathcad) . IlocTpouTh aHaNOTMUHYIO KOHTYPHYIO JAMarpamMmy II0 JaHHBIM TI'€HEPUPYEMbIX
HeHpOoHHOM ceThio. CpaBHUTH 00€ KOHTYPHBIX AMATrPAMMBI.

5. OTBETUTH Ha BOIIPOCHI [ KOHTPOJIS:

1. OxapakTepu3yiTe MOHITHE PETPECCHOHHBIN aHAH3.

2. OnumuTe 0OUHiA aNTrOPUTM PabOTHI C HEHPOHHBIMH CETSIMH.



3. Kakue cymecTByOT TUIIbI HEHPOHHBIX CETEN?
4. Ha3oBuTe peKOMEHJALUU 0 BbIOOPY CTPYKTYpy HEHPOHHBIX cCeTeil B 3aBUCHUMOCTU OT
pemaeMon 3a1auu.

IIpaktnueckoe 3anarue Ne 6. HeilponHass cerb XeMMuHIa B 3ajayax pacliO3HABaHUS
00pazoB

[lenp: M3ydnTh OCHOBBI IIPUMEHEHUs HEUPOHHOM CETM XEMMHMHIra JUls PELICHMs 3a1ad
pacrio3HaBaHHs 00pa3oB.

ConeprxaHue 3aJaHUs:

1. Peanu3oBaTh HEMPOHHYIO C€Th XEMMUHIA HA JIFOOOM 00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE
IPOTrpaMMUPOBAHMUSL.

2. O0y4nTh HEUPOHHYIO CeTh 3-4 MAaOIOHHBIM CHTHAJIAM.

3. Tlomate Ha BXOJ HEHPOHHOH CeTH HEW3BECTHbIE 00pa3bl M MPOCIEAUThH MpOLEcC
pacnio3HaBanus. Jlias Kakaoro BXOJHOTO oOpa3a 3amucaTth HOMep OiipKaimiero ImabioHa |
KOJINYECTBO UTEpaLil, TOTPeOOBABIINXCS /ISl pACIIO3HABAHMSL.

4. OTBETUTH Ha BOIIPOCHI JJIsl KOHTPOJIS.

1. C kakuMu cUTHajIaMHu MOKET paboTaTh HEHPOHHAs CEThb XEMMHUHIa?

2. MoxHO Jiu peo0pa3oBaTh BELIECTBEHHbIC YMCIIa B CUTHAJIBI OHATHBIE JUUIsI HEHPOHHOMN
ceTy XeMMHUHra?

3. B Kakux NpWIOKEHUAX PUMEHSIOTCSA PEKYPPEHTHBIE HEUPOHHBIE CETU?

4. YeM peKyppeHTHbIC HEUPOHHBIE CETH OTIMYAIOTCS OT HEHPOHHBIX CETEH MPSIMOTO
pacnpocTpaHeHus?

5. Ha 9Tto BIustOT BecoBbIe KOO PHUIMEHTH 00PATHBIX CBSI3€H B PEKYPPEHTHBIX HEHPOHHBIX
ceTsax?

TpeboBanus k opopmIIEHUIO

OTuer AOKEH colepX,aTh MOAPOOHOE omucaHue (BKIIOYAs WILTIOCTPATHBHBIN MaTEpHUI)
NIOCJICZIOBATEIEHOCTH ~ JEWCTBHH  NPOJENAHHBIX  CTYJCHTOM ISl BBINOJHEHHS — 3aJaHHM.
OdopmiieHne oT4eTa JODKHO COOTBETCTBOBATh PEKOMEHIAIMSM, W3JIOKEHHBIM  Yy4eOHO-
MetoanyeckoM rnocooun [Ovenonckuii A.B. OOuire TpeGoBaHMs MO BBIIOIHEHHUIO U 0()OPMIIEHHUIO
KOHTPOJIbHBIX, KYPCOBBIX M BBINYCKHBIX KBaTH(PHUKAIMOHHBIA paboT: Y4eOHO-METOAMUYECKOe
nocobue. — TonpsitTu : TT'Y, 2015. 78 c.].

Kpurtepun onenkmn:

[Ipouenypa ouneHuBaHusA

OHCHKa 3a MPAKTUYCCKUC pa6OTBI BBICTABJISICTCA HAa OCHOBC IMMCBMEHHOT'O OTUETA CTYACHTA.
[IpenoaBaTens MOXeET MOTPeOOBaTh CTYIEHTa MCIPABUTh 3aMEYaHUs MO OGOPMIICHUIO WU
COJIEpKAHUIO OTYETA IO IIPAKTUIECKO padoTe.

Kpurepun onenku:

- OIIEHKAa «3auTE€HO» CTaBUTCS CTYIEHTY, KOTOPBIA MPOJAEMOHCTPUPOBAT PE3YJIbTATHI
BBITTOJIHEHHS TIPAKTHYECKOW pabOThI, COOTBETCTBYIOIIHE IMOCTABICHHBIM 3a/1a4aM, U TPEAOCTAaBHII
oT4yeT, O(OPMICHHBIH JOIDKHBIM 0O0pa3oM M COJEpKALIMA KpaTKOe OINUCAaHHE MOJTYYEeHHBIX
pE3yJIbTaToB

- OIICHKA «HE 3a4TE€HO0» CTAaBUTCS CTYJCHTY, KOTOPBIH HE MPOJAEMOHCTPUPOBAI PE3YbTATHI
BBITTOJIHEHUS TIPAKTHYECKOW pabOThI MM HE MPEICTaBUII 110 HE OTUYET WJIH MPEICTABICHHBINA OTYET
HE COOTBETCTBYET TPEOOBAHUSAM 110 0()OPMIICHHIO.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 6
Ne
Bomnpocskl Kk 3Kk3aMeHny
n/n
1 | OcHoBHBIE NOHATHS UCKyCcCTBEHHOTO nHTeiekTa (M),
2 | B3aumocsszp MU ¢ pa3nuuHbIMH 001aCTIMU HayKH U TEXHUKU
3 | O6paboTKa eCTeCTBEHHOTO sI3bIKa, Kak 001acTh uccienoBanuii MU texyiee cocTosiHue,
Ha3Hau€HUe, HepelIEHHbIE POOIEMBI.
4 | DkcnepTHBIE CHCTEMBI, Kak o0nacTh 3HaHuil MU: Tekymiee coctosinue, Ha3HAUYCHUE,
HepelIeHHbIe POOIEMBI
5 | UnTennexryanpHbIe areHTHI: TEKYIIEe COCTOSHUE, HA3HAYEHUE, HEPEIICHHBIE IIPOOJIEMBI.
6 | KommbroTepHoe 3peHne, kak oomacTh 3HaHui M Tekymiee cocTosHre, Ha3HAYCHNUE,
HepelIeHHbIe TPo0IeMbl
7 | MamuaHOE 00y4eHue, Kak 00yacTh 3HaHui M Tekyiiee cocTosHue, Ha3HAUYCHUE,
HepelIeHHbIe MPOOIEMBI
8 | MoaenupoBaHHe paccykIeHUM, Kak 00nacTh 3HaHuit U Texyiee cocTosHUE, Ha3HAYCHUE,
HepelIeHHbIe MPOOIEMBbI
9 | UnTennexTyanbHBIA aHATN3 JaHHBIX, Kak 001acTs 3Hanuit UU: Tekymiee cocTosiHue,
Ha3HaueHHe, HepelleHHbIe POOJIEMBI
10 | IIporpammHO-TiparMaTraeckuii moaxon k MU
11 | buonunyeckuit mogxoxn k M, Texymire HayyHble TPOEKTHI B TaHHOM 00JIacTH.
12 | OcHOBHBIC OHATHUS U HA3HAYEHHsI aroputMa K-means.
13 | Maremarndeckuii anmapar anropurMa K-means.
14 | HavasnpHble JaHHBIC HEOOXOIMMBIE [UIsl HCIIOJIb30BaHMs anroputMa K-means.
15 | Metpuku npumeHsieMble B anroputMe K-means.
16 | KpuTtepun ocTaHOBKH BBIIOJIHEHUsI airopiuTMa K-means.
17 | Bonpoc 0 HEOOXOAMMOCTH HOPMUPOBKH JITAHHBIX, €€ Ha3HAYCHHUE B airopuTMe K-means.
18 | OcHOBHBIE NOHATHS U Ha3HAUCHHE JepeBbeB NpUHATUS perteHuit (JA11P)
19 | Anroput™m noctpoenus 1P B o6mem Buse.
20 | Anroputm ID3: kpuTepuii BBIOOpa yca0BuUs 15l pa30OMEHHS HCXOTHOTO MHOXKECTBA.
21 | Ocobennoctu anropur™a |D3 o cpaBHenuto ¢ anroputmamu nocrpoenus JAI1P.
22 | Anroputm ID3 u mpobrema nepeoOydeHwmsI.
23 | MaremaTtnueckuil anmnapat anroputma 1D3.
24 | Anroputm C4.5: kpuTepuii BBIOOpA yCIOBHUS ISl pa30MEeHHs UICXOTHOTO MHOXKECTBA.
25 | Ocobennoctu anropur™a C4.5 1o cpaBHEHUIO ¢ anroputMamu noctpoenus JI1P.
26 | Anroputm C4.5 u mpobiema nepeoOyueHus..
27 | MaremaTnueckuii armmapart anroputma C4.5.
28 | OcHOBHBIE NOHSATHUS HCKYCCTBEHHBIX HepoHHBIX cetelt (MHC)
29 | buoyornyeckasi MOJIe)Ib HEWPOHA.
30 | IIpeoOpa3oBaHue CUTHAJIOB UCKYCCTBEHHBIM HEHPOHOM
31 | Lenp oOy4yeHHst HEHPOHHOM CeTH
32 | OOy4JeHne HEHPOHHOW CETH METOIOM JIelIbTa-TIPaBHiIa
33 | IIpobiaema orpaHUMYeHHOCTH KpyTa 33a4, pelaeMblX OJHOCIOWHBIM EPCENTPOHOM
34 | OGyueHre MHOTOCIIOMHOM HEMPOHHOM CETH Kak 3aj1aua MHOTOITapaMeTPHUIECKOM
ONTUMHU3ALNU
35 | OOyueHne HEUPOHHBIX CETEH METOIOM 0OPATHOTO PACTIPOCTPAHECHHS OIUOKH




Bomnpocsl k 3xk3amMeny

n/n

36 | [IpobGaema BIOOpa KoM4YecTBa ciioeB U HeliponoB B MTHC

37 | Buapl akTHBaiMOHHBIX QYHKIWH, UX rpaduku

38 | B3auMocCBs3b MEX Ay UCIIOIB3YEMOU B HEHPOHAX aKTHBAITMOHHOM (PYHKITUEH 1
OTPaHUYEHUSIMHU T10 TUANa30Hy U3MEHEHHUs] BXOAHBIX CUTHAJIOB

39 | Cnocobbl ynyulieHus pe3ylbTaToB 00y4eHHs] MHOTOCIOWHBIX HEHPOHHBIX ceTei

40 | IlepcenTpoH u npobnema «uckiarogaromero NIy

41 | Cetu RBF

42 | AnantuBHBIC PE30HAHCHBIE CETH

43 | 3amauu, perraeMble ¢ IOMOUIBIO PA3JIMYHBIX TUTIOB HEHPOHHBIX CeTel

44 | TIpo6mema nepeoOydeHHUsT HCKYCCTBEHHBIX HEHPOHHBIX CETEH M CITOCOOBI MX MPEOT0ICHUS

45 | OueHka TOYHOCTH pabOThl HEMPOHHBIX CETEH.

46 | TpeboBaHus, mpenbsBIsieMble K 00yJaroien BEIOOPKE.

47 | Camoopranusyromascs kapra KoxoHeHa: Ha3HadeHHe, 0COOCHHOCTH.

48 | HazHaueHnue u 0COOCHHOCTH PEKYPPEHTHBIX HEHPOHHBIX CETEH.

49 | Heiiponnsie cetn Xonduiga 1 XeMMHUHTa, BX OCOOCHHOCTH U OTJIMYHSI.

50 | Crioco0ObI KOUPOBaHHS CUTHAIOB B OMTIOJSIPHBINA BUJ U1 HEMPOHHBIX ceTeil Xomndunaa u
XeMMUHTIa.

51 | Biusinue ckopocTu 00yyeHUs] HEMPOHHOM CETH HAa TOYHOCTh PabOTHl HEMPOHHOM CETH

52 | AnanTuBHBIN BBIOOP CKOPOCTH 00YyUEHUS HEHPOHHBIX CeTel

53 | Koppekius BecoBbIX K03()PHUIIMEHTOB B IIporiecce 00y4IeHHsI HSUPOHHBIX CETEH

54 | I'paduku akTHUBaIMOHHON (YHKITHI.

55 | Anroputm CART: BO3MOXXHOCTH, ClIOCOOBI TPUMEHCHHS.

56 | Anroputm paboThl U MaTeMaTHdeckuii anmapat anroputma CART

57 | Ilouck onTUMaJIbHBIX YCEUEHHbIX JepeBbeB 1o anroputmy CART

58 | Orimume B padote anroputma CART mipu pemennu 3aaa4 K1acCUpUKAIAA 1
PErpecCUOHHOrO aHaJIN3a

59 | MoxroroBka oOyuaromiel BEIOOPKH s TocTpoeHus nepesa no anroputmy CART

60 | Kputepwmii 1uist orpenieneHus: ONTHMAIBHOTO pa30MEeHUsT ICXOTHOTO MHOXKECTBA 110
anroputMy CART

Bonpocsl 115 codecenoBanust

1. | Oxapakrepu3yiiTe 3Tanbl BEIIOJHEHUS aqropuTMa k-means.

2. | Kakumu nanHpIMu HEOOX0AMMO 00IaIaTh AJs 3amycka anroputma k-means?

3. | Kakue meTpuku onpeneneHusi pacCTOSTHAN MPUMEHSFOTCs B anroputMe k-means?

4. | B yem 3akiro4yaeTcsi peKypCUBHOCTh ajroputma k-means.

5. | Ilo kakuM mapaMeTpaM NPOU3BOANTCS OCTAHOBKA BHIMOJIHEHHUs anropurMa K-means?

6. | OxapakTepu3yiTe 3TaIbl BEITIOJHEHUS ayropuTMa [D3.

7. | KakuMu 1aHHBIME HEOOXOAMMO 00J1a1aTh A1 3ammycka anroputma 1D3?

8. | [lo xkakoMy KPHUTEPHIO ONpEACIsieTcs yCIOBHE pa3OMeHHs B TEKYIIeM y3JIe JAepeBa peIIeHHH
IIOCTPOEHHOTO C MOMOIIBI0 ainropurMa D37

9. | B yem 3akiovaercsi peKypcHUBHOCTH anroputma [D3.

10. | ITo kakuM nmapameTpaM MPOU3BOIUTCS OCTAHOBKA BBHINOJIHEHHUs ayiroputma [D3?

11. | Oxapakrepu3yiTe 3Tansl BeINOIHEHUs aroputMa C4.5.

12. | Kakumu TaHHBIME HEOOX0IMMO 00JIaaTh JUIs 3amycka aaroputma C4.5?

13. | Ilo xakoMy KpHUTEpHIO OMpeAessieTcsl yCIoBUe pa30MeHns B TEKYIIeM y3Jie JIepeBa peleHui
MMOCTPOEHHOT0 € MOMOIIBI0 anroputma C4.5?

14. | B uem 3akirouaercs peKypcuBHOCTh anroputma C4.5.

15. | Ilo kakum mapaMeTpam IPOU3BOAUTCS OCTAHOBKA BBIMIOJHEHUS anroputma C4.5?

16. | B uem otnmyms anroputmoB ID3 u C4.5?




17.

I{ens oOy4eHMsT HEHPOHHOM CETH.

18. | Kak ompenensroTcsi epBOHAYATBHBIC 3HAYCHUS BECOBBIX KOX(PQPUIIMEHTOB IMEpe] HadaaoM
Ipolecca BBIIIOJHEHUEM 00yUYeHUSI.

19. | Heo6xouma 111 HOPMUPOBKA BXOJIHBIX TaHHBIX.

20. | Bauser au koadunmeHT ckopocTu 00y4eHusI Ha TOUHOCTh paOOThI HEUPOHHOM CETH.

21. | B uem 3akiouaeTcs nmpobiaema “UCKII0YaIonero win.

22. | OxapaKTepu3yiTe MOHITHE PErPECCUOHHBIN aHAJIH3.

23. | OnumuTe oOuMii anropuT™ paboThl C HEHPOHHBIMU CETSMH.

24. | Kakue CymiecTBYIOT THUIIBI HEUPOHHBIX CeTei?

25. | HazoBute pexomMeHIanuu MO BBIOOPY CTPYKTYpy HEWPOHHBIX CeTeil B 3aBUCHMOCTH OT
pemaeMon 3a1auu.

26. | C KakuMM CHTHaJIaMH MOXKET paboTaTh HEMPOHHAs CETh XEeMMHHTa?

27. | MoxHO 11 ipeoOpa30BaTh BEIIECTBEHHBIC YHCIA B CUTHAJIBI IOHSATHBIC /U1 HEHPOHHOH CETH
XemmuHra?

28. | B KakuxX NPHIOKEHHUSIX TPUMEHSIOTCS PEKYPPEHTHBIE HEMPOHHBIE CETH?

29. | UeM pexkyppeHTHBIE HEHPOHHBIE CETH OTJIMYAIOTCS OT HEWPOHHBIX CETe MNpPSIMOTO
pacnpocTpaHeHUs?

30 | Ha uro BmmsoT BecoBble KO3(PPHUIMEHTH OOpaTHBIX CBS3€H B PEKYPPEHTHBIX HEHPOHHBIX

cerax?

7.3.2. Kputepuu 4 HOPMbI OLEHKH

KpuTtepun u HOpMBI TEKylIero KOHTPOJIS ¥ MPOMEKYTOYHOM ATTEeCTAMHI

(I)OpMI)I TEKYyLIEro YcaoBus A0IIyCKa KpnTepml U HOPMbI OIEHKH

KOHTPOJISt
CobecenoBanue [TpucyrctBue Ha | OTMEeTKa «3a4TE€HO» CTaBUTCS  CTYICHTY,
3aHATHUH. KOTOPbIi HE TPOJEMOHCTPUPOBAJl 3HAHUE
MaTepuaia, OPHEHTUPYETCI B HW3YUYCHHOM

Mmarepuare.

OTMeTKa «HE 3a4TeHO» CTaBUTCS CTYACHTY,

KOTOPBIA HE MPOAECMOHCTPUPOBAI 3HAHUE
MaTepHuaa.
Ortuer no nmpakthyeckod | BemmonHenne otdera | OTMETKA  «3a4T€HO»  CTaBUTCA  CTYIEHTY,
pabote [0  IPAKTUYECKOMY | KOTOPBIM IPOAEMOHCTPUPOBAI  PE3YJILTATHI
3aHATHUIO Ha | BBIITOJIHEHUS MIPaKTUYECKON paboThl,
KOMIIBIOTEPE U | COOTBETCTBYIOILIME MOCTABICHHBIM 3aJa4yaM, U
IIPE/ICTABIICHHE MPEeIOCTaBHII OTYET, OOPMIICHHBIN JOKHBIM
IIPENOIaBATEIII0 o0pa3oM M cojepKaluii KpaTkoe OMHCaHue
pe3ynbTaTOB MTOJIyYEHHBIX PE3YJIBTATOB
BBIIIOJIHCHHOU
paboThI OTMeTKa «HE 3a4TE€HO» CTaBUTCSA CTYJEHTY,

KOTOPBIH HE MPOJAEMOHCTPUPOBAT PE3YNIbTAThI
BBITIOJTHEHUST TPAKTHUYECKOW pabOTHl WU HE
MIPEICTABUI o Hel OTYeT WIH
NPEACTaBICHHBIH OTYET HE COOTBETCTBYET
TpeOOBaHUSAM 10 0(hOPMIICHHIO.




®opma npoBeeHHsI

YciaoBus

Kpurepuu u HopMbI OLEHKH

NPOMEKYTOYHOM JAOIyCKAa
aTrecTaluu
DK3aMeH 1o ouneram [Tonyuenune «OTJINYHOY CTyleHT JOJKEH 3Hamb
B YCTHOU (opme 3a4TEHO MO OCHOBHBIE  OIpe/eNeHus,
BceM (popmam METOJIbl U  TEXHOJOIMH
KOHTPOJIS MHTEJJIEKTYaJIbHOTO

aHaJlu3a JIaHHBIX, YMETb
AHAUBUPOBATND u
CpaBHMBATh pa3ianyuHbIe
aJITOPUTMBI aHanm3a

JTAHHBIX.
«XOpOILIOY» CryneHt JTOJIKEeH

pasbupamvcs B OCHOBHBIX
TePMHUHAX ©  TOHITHSIX.

3HaeT OCHOBHBIE
AJITOPUTMBI
WHTEIUICKTYaTbHOTO

aHaJIn3a JaHHBIX.

«YZOBJIETBOPUTEIILHO»

CtyaeHT 3HaeT OCHOBHBIE
TEPMUHBI U TOHSTHUS, 3HACT
HEKOTOpPBIC QJITOPUTMBI
WHTEJUICKTYaJIbHOTO
aHaIIM3a TaHHBIX

«HCYOOBJICTBOPUTCIIBHO»

CTyneHT He 3HaeT Hauboee
8adiCHble OTPENETICHUs, HE
MOXET OpPUEHTUPOBATHCS B
MaTtepuase Wiu He TOTyquI
OTMETKH ‘“3a4TEHO’’ 110 BCEM
IIPAKTUYECKUM paboTam




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounodaunorexe /
n/n MeToauYecKoe mocooue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1. | Ceicoes /JI. B. BBenenune B TEOpHIO UCKYCCTBEHHOTO 3BC «IPRbooks»
HHTEJUIEKTa http://www.iprbo
YyeOHoe nmocodue 2014 okshop.ru/30835,
html
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJioBoK) I'op u3panus Ondmorexe /
n/n MeToanYecKoe mocoome,
HaumeHoBaHue
NMPaKTHKYM, AP.) 3EC
1. | [asmos C. H. CuctemMbl HCKYCCTBEHHOTO MHTEIIJICKTA. YueOHoe mocodue 2011 3BbC «IPRbooks»
Yacts 1 http://www.iprbo
okshop.ru/13974.
html
2. | [TaBnos C. H. CucreMpl HCKYCCTBEHHOTO MHTEIIEKTA. VYuebHoe nmocobue 2011 3BbC «IPRbooks»

Yacts 2

http://www.iprbo
okshop.ru/13975.
html




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
CUCTEM

Springer International Publishing, Part of Springer Science+Business Media [DnekTpoHHbIi
pecypc] —  Springer International Publishing AG, 2020. Pexum gocTyma K KypH.:
http://link.springer.com . — 3arz. C 3kpaHa

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1. | Microsoft Access 10 01.07.2020
2. | Microsoft Visual Studio J10 01.07.2020
3. | MathCAD MCD-7514-P/MCD-7503CP OT
21.07.2009

8.5. Onucanne MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYLIeCTBJIEHHSA
00pa3oBaTeIbHOIO Mpouecca Mo JMCUUIIMHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeToB, J1a00paTopHii, MACTEPCKHUX U

Ne JAp. 00bEKTOB /1JIsl IPOBEIeHUs
. IlepeyeHb 0OCHOBHOTO 000pPY/10BaAHUSA
N/l | MPaKTHYeCKHUX U JA00paTOPHBIX 3aHATHIA,
NMOMENIeHUH JIfl CAMOCTOATEILHON

padoThl o0yuaomuxcsi (HOMep ayAuTOPHH)
KomnbroTepHslii ki1acce Kommprorep (Monutop 197, cucTreMHBIN
ook Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb) - 12 T, cron
1 YYEHUYECKUI - 7 IT., CTOJI
KOMITbIOTEPHBIN -12mrT., CTOII

npenoaaBaTeNbCKUi -1 mWT., CTyNnbs -351T.
Jlocka ayauropHasi(mernosas) - 1 mir.

JleximoHHas ayIUTOPUS 80 mocagounbix MecT. CTON y4eHUUYECKUH
JIBYXMECTHBIN (MOHOOJIOK) — 41 mT., JOoCcKa
2 aynuTopHas 3-X CeKIuoHHas (MenoBas)-1
IIT., CTOJI IPENoJaBaTelbCKuy -1 mr.,

CTyJ-2 T., mpoekTop Acer

[Tomemienue 1Isi CaMOCTOSTENBHONH PabOTHI
CTYJICHTOB

Cron ydeHuueckuii-26 mr., cTyn-26 miT.,
KOMITBIOTEP C BBIXOJOM B CETh MHTEPHET-
16 mT.
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