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1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp — dopmupoBaHUEe TPEICTABICHUS W MPAKTUYCCKUX HABBIKOB IO MPOCKTHUPOBAHUIO
CHCTEM MCKYCCTBEHHOI'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
(yaeOHbIit Kypc) — «MaTemMaTuuecKue OCHOBBI MHTEIUICKTYAIbHBIX TEXHOIOTHII.

JucuumnuHel, ydeOHble KypChl, JUIsI KOTOPHIX HEOOXOAMMBI 3HAHMS, YMEHHUS, HaBBIKH,
nproOpeTaeMble B pe3ysibTaTe WM3YYCHHS JAHHON TUCIHUIUIMHBI (Y4eOHOTO Kypca) — HalHMCcaHue
BBIMTYCKHOMN KBaTU(UKAIMOHHON pabOTHI.

3. Ilnanupyemble pe3yJbTaThbl 00y4eHUsI

dopmupyemble U

NHaukaTopbl JOCTHKEHUAS

KOHTpOJIMpYyeMble . IInanupyemble pe3ybTaThl
POTHPY KOMIIeTeHI U Py pesy
KOMIIETeHIH U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HAMMEHOBAHUE)

Crioco0eH IpUMEeHSTh - UOIIK-1.1 3HaTh: OCHOBHBIC MTOHSATHUS CUCTEM
byHIaMeHTalIbHbIE JlemoHcTpUpyer UCKYCCTBEHHOT'O MHTEIIJICKTA,
3HaHMUS, [IOJIyYEHHBIE B (byHIaMeHTaIbHBIC 00J1acTH UX IPUMEHEHHE.
o0jacTu MaTeMaTHYECKUX | MaTeMaTHYeCKHe U YMeTh: UCHOIB30BaTh MOTYYCHHbBIE
U (UJIM) €CTECTBEHHBIX €CTECTBEHHOHAY4HbIE 3HaHUA B NpodeccroHalbHON
HayK, ¥ UCIIOJIb30BaTh UX | 3HAHMS JESITEIBHOCTH.

B Mpo¢eCCHOHATBHOM
nesrenpHocTH (OTTK-1)

- UOIIK-1.2 OnenuBaer
pe3yNbTaThl IPUMEHEHHS
MaTeMaTUYECKUX U
€CTECTBEHHOHAYYHBIX
3HAaHUH B
npodeccnoHanbHOM
JIEATEIbHOCTH

- NOIIK-1.3
JleMOHCTpHpYET yMEHHE
IPHUMCHATH
(byHIaMEHTaJIbHBIC
MaTeMaTU4YCCKUEC U
€CTECTBEHHOHAYYHBIC
3HAHUA B
npodeccroHanbHOI
JeSITeTbHOCTH

Biagers: nmporpaMMHBIMU METOAAMU
pelaTh MOCTaBJICHHbIE 3a1a4H.

Cnoco0OeH npruMeHSATh
COBPEMEHHBIN
MaTeMaTU4YeCKUi ammnapar,
CBSI3aHHBIN C
MIPOCKTUPOBAHUEM,
pa3paboTKOH,
peanu3anuen U OLeHKON
KauecTBa MPOTPaMMHBIX

- NOIIK-2.1
JleMoHCTpUpYyET
MaTeMaTHYeCKUe 3HAHMS,
IpUMEHSIEMbIE JUIS
MIPOEKTHUPOBAHUS,
pa3paboTKu, peanu3anuu u
OLICHKH KauecTBa
MPOrPaMMHBIX TPOIYKTOB U

3HaTh: MaTEeMaTHYSCKHX arrmapar u
MCTOBbI, UCITOJIB3YCMBIC B CUCTECMAX
HNCKYCCTBCHHOI'O MHTCJIJICKTA

YMeTh: UCTIOJIB30BATh MPOTPAMMHbBIE
Cpe/ICTBa.

Bitagers: HaBbIKaMU IPUMEHEHUS
JAHHOTO MaTEMaTUYECKOro arapara
IIpU PELICHUH KOHKPETHBIX 3a]1a4.




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0y4eHust

IMPOAYKTOB U IporpaMMHbBIX KOMILJICKCOB

IPOrpPaMMHBIX
porp - UOIIK-2.2 ITouumaer
KOMILJIEKCOB B Pa3JIMYHBIX
POJIb HCTIOJIB30BAHMS

0051aCTSIX HETIOBEYCCKOH MaTeMaTHIEeCKOro amnmapara
nesreaprocTH (OITK-2) 1IpH IPOCKTHPOBAHH
pa3paboTke, peanu3anuu u
OIICHKE KayecTBa
MIPOTPaMMHBIX TPOIYKTOB
MPOrPaMMHBIX KOMITIEKCOB

NOIIK-2.3 JlemoHCTpUpYET
yYMEHUE IPUMEHEHUS
MaTeMaTUYECKOTO
amnmapara, CBsI3aHHOI'O €
MIPOEKTUPOBAHUEM,
pa3paboTKOM, peanu3amnuei
Y OLICHKOM KadecTBa
MIPOTrPaMMHBIX MPOAYKTOB U
MPOrPAMMHBIX KOMILIEKCOB

Cnoco0OeH NpUMEeHSTh U - MOIIK-3.1 Onpenensier | 3HaTh: TEOPETUUECKHE OCHOBBI
MOAUPUIIPOBATH OIICHUBAET COBPEMEHHBIC MHTEJUICKTYaJbHBIX TEXHOJIOTHH,
MaTeMaTHUYeCcKue MoJIen | HH(OpPMAIMOHHBIE IpUMEHSIEMbIE B PO ECCHOHATHHON
TSl peIlieHus 3a/1a4 B TEXHOJIOTHH, B TOM YHUCJIE NESATETLHOCTH

o0mnactu OTEUYECTBEHHBIE, U YMeTb: MoJienupoBaTh paboTy
npoQeCCHOHATBHON CO3/1aHUU TPOTPaMMHBIX MHTEJJIEKTYaJIbHBIX TEXHOJIOTUH

nesreaprocTH (OITK-3) NOPOJYKTOB U IPOrPAMMHBIX | BiiajieTh: HaBBIKAMH TIPOrPAMMHOTO
KOMILJIEKCOB MOJICIMPOBAHUS MHTEIJIEKTYaTbHBIX

- UOIIK-3.2 TToHuMaeT TCXHOJIOTUH, TPUMCHACMBIX B

PO COBPEMEHHBIX npo¢eCCUOHATBHON IeATETbHOCTH

MH(OPMALIMOHHBIX
TEXHOJIOTH, B TOM YHCJIIC
OTEYECTBEHHBIX, IIPU
CO3JIaHUU TPOTrPAMMHBIX
MPOAYKTOB U IPOrPAMMHBIX
KOMIIJICKCOB




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 aucuuiuiniy «Cucremsl 7 6
OCHOBBI TCOPUH HCKYCCTBEHHOT'O MHTEJUICKTa» Cobecenopanue
MCKYCCTBEHHOI'O
Jlex Teky1iee cocrosiHre, 00JIaCTh IPUMEHEHUS 7 6
MHTEIJUICKTA U 6
ATOHTMBI U HepelleHHbIE TPOOJIEMb] TEOPUU CobGecenoBanme
ITOPUTMOB MCKYCCTBEHHOT'O MHTEJUIEKTA
KJIaCTEPH3aIHH p Y
JQHHBIX. CpP CamocTOsATENbHOE U3YUYEHHE JINTEPATYPHI 7 25,25
0 KypCy, IO IPOIIEHHBIM TeMaM CobeceoBanie
IIp Kitacrepuzanys 1aHHBIX C TOMOIIBIO 7 8 OT4ET 110
anropurMa k-means [PaKTHIECKOMY
3aJIaHUIO0
Monyns 2 - Jlex HHTemekTyabHbIE aITOPUTMBI JIs 7 8
AT OPUTMBI pemIeHus 3a1a4 KiacCu(hUKaIK JaHHBIX Cobecenopanue
Kiaccuukanum
¢ CP CaMocTosATENbHOE N3YUYEHUE JIUTEPATYPbI 7 25,25
0 KypCYy, MO MPOHICHHBIM TeMaM Cobecenopanue
ITp Knaccudukanus JaHHBIX ¢ TOMOIBIO 7 8 Otuér o
anroputma D3 MPAKTUYECKOMY
3aJJaHUIO
IIp Knaccugukaius 1aHHBIX € TTOMOIIBIO 7 8 OTYET 110
anroputma C4.5 MPAKTUYECKOMY

3aJaHHUIO

DopMBbI TEKYLLET0




DopMBbI TEKYLLET0
Bu . KOHTPOJIsA
o . HanmenoBanue TeM 3aHATHH Oo0nbem, HNuTepakTusb, p
Mopnyas (pa3nen) | y4ueOHOI . Cemectp Banubl (HamMeHOBaHMe
(yuedHoli padoThI) u, y,
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 3 - IIp OO0y4ueHre MHOT'OCIIOMHOM CETH METOA0M 7 8 OTtuéT mo
HEHPOHHBIE CETH 00paTHOTO PACIPOCTPAHEHHUs OLIHOKH MPAKTUIECKOMY
3aJJaHUIO
Jlex PexyppeHTHbIE HEIPOHHBIE CETH, UX 7 8 CobecenoBanue
Ha3HAuY€HHUE U METO/Ibl UX 00yueHUs
CP CaMocTosATEnbHOE U3YUYEHUE JIUTEPATYPbI 7 25,25
0 KypCy, IO IPOIIEHHBIM TeMaM Cobecenopanue
IIp Heliponnas cetb XeMMuHra B 3aj1a4ax 7 8 Otuét no
pacrno3HaBaHMs 00pa3oB MPAKTUYECKOMY
3aJJaHUIO
I1A, 3auer 7 0,25 CobecenoBanue
KonTpons
Hroro: 144




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B paMKax HM3YUYCHUA  AUCHUILIAHBI «CucreMbl HCKYCCTBCHHOI'0O  MHTCJIJICKTA 1»

NpeaAyCMOTPECHO HUCITIOJIB30BAHUE CIICAYIOIINX O6paSOBaTCJ'IBHI)IX TEXHOJIOTHI:

TCXHOJIOTHUA TPAAUIIUOHHOI'O 06yqu1/1;1 . JICKIINH n MMPAKTUYCCKUC 3aHATHA,
CaMOCTOATCIIbHAA pa60Ta.

PGKOMGHI[aI_II/II/I I1O IOATOTOBKE K JICKIITMOHHBIM 3aHATHAM

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

3H3,HPII>1, CJICAOBATCIIbHO, ITPOITYCKU OTACJIbHBIX TCM HE ITO3BOJIAOT FJIY6OKO OCBOUTH NMPCAMCT.

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 INPEJCTABICHHBIMHU B CIINCKE PEKOMEHJOBAaHHOM JIMTEPATYPHI, U B JaJbHEUIIEM
UCIOJIb30BaTh COOCTBEHHbIE MOATOTOBIEHHBIE YUeOHblE MaTepHaibl IIPU HAMUCAHUU 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
JEeKIHH, Y4eOHYIO JIUTEpaTypy, HO U IpYre UCTOUHUKU;

B Hayajle 3aHATUI 3aJaThb NpPENoAaBaTeNl0 BOIPOCHI IO MaTepualy, BbI3BaBLIEMY
3aTpyJHEHUS B €ro IOHMMaHWU W OCBOCHMM IpU PEIIEHUU 3a/ad, 3aJaHHbIX IS
CaMOCTOSITEJIBHOTO PELICHMS;

Ha 3aHATUU JOBOJIUTH KaXAYIO 3a/ady JI0 OKOHYATEJIbHOTO pPEIIeHUs, JEMOHCTPUPOBAThH
NOHMMAHNWE TPOBEJCHHBIX pacueToB (AHAJINW30B, CHUTyaluil), B clydae 3aTpyJHEHHH
oOpamarbes K IpernoiaBaTesto.

Tema 1. Beenenue B AUCHUIUINHY «CHCcTeMBI HCKYCCTBCHHOI'O HHTCJJICKTA»

Y4eOHble BOIPOCHI:

1. Henu u 3apaun qucuurinabl «CHCTEMbI HCKYCCTBEHHOTO MHTEIUIEKTA 1)
2. Ha3HaueHMe CHCTeM UCKYCCTBEHHOTO WHTEJIEKTa

3. OCHOBHBIC TTOHSATHUS CUCTEM UCKYCCTBEHHOT'O MHTEIUICKTA.

4. 3ajauu, permaeMble CHCTEMaMH NCKYCCTBEHHOTO HHTEIUIEKTa

N3y4uB naHHYIO TEMY, CTYAEHT JOJDKEH:

MMETh MPEJCTaBIEHNE O HA3HAYEHUH CUCTEM UCKYCCTBEHHOI'O MHTEIIJIEKTa;
3HATh:

MOHSITHE CUCTEMBI UCKYCCTBEHHOT'O MHTEIIJIEKTA;

MOHSTHE KJIACCU(PUKALIUY;

MOHSITHE PETPECCUOHHBIN aHAIIN3;

MOHSITHE KJIACTepU3allts;

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 cocTosiHue, 001acTh NMPUMEHEHHs M HEPEUICHHbIE MPOOJIEeMbl TEOpHU
aJIrOPUTMOB UCKYCCTBEHHOI'O MHTEJUIEKTA

Y4eOHble BOIPOCHI:

1. Tekymee cocTosiHUE pa3BUTHs 00JacTel HCKYCCTBEHHOTO MHTEIIEKTa
2. O0nacTu NPUMEHEHUS CUCTEM UCKYCCTBEHHOI'O MHTEIUIEKTa

3. Hepemennsie npoGiieMbl aITOPUTMOB HCKYCCTBEHHOTO MHTEIIEKTA

N3yuuB 1aHHYIO TEMY, CTYJEHT JOJIKEH:
UMETh [PE/ICTaBIEHUE O TEKYIIEM COCTOSHUUM U 00]acTAX 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 TGXHOJIOFI/Iﬁ I/ICKyCCTBCHHOFO HUHTCJJICKTA, H€O6XOIII/IMI)IX JJIA pemeHI/m
OCTaBJIEHHOW 3a/1a4H.

Tema 3. Kimactepuzanus TaHHBIX C TIOMOIIBIO anropuTMa k-means

VY4eOHble BOIPOCHI:

. IOHATHE KJIACTEPU3aLMHU JaHHbBIX

. obmue ceenenus o6 anroputme k-means

. MaTeMaTH4YecKuil anmnapaT anroputma k-means

. METPUKH, IPUMEHsIeMbIe B airoputme k-means

. BOIIPOC CXOAUMOCTH aIrOpUTMa K JOKAJIILHOMY PELIEHHUIO

O~ wNE-

N3yuuB 1aHHYIO TEMY, CTYJEHT 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 pEIIaeMyI0 3a7ady JUIsl OICHKA BO3MOXKHOCTH €€ PEIICHUS C
MCIIOJI30BaHUEM aJropuTMa k-means
BJIAJIETh HABBIKAMHU
® TIPUMEHEHUS aaropuTMa k-means s perieHust IpuKIaaHbIX 3a/1a4.

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

Y4eOHbIe BONPOCHI:

1. monsiTHE KIaccu(UKAIUN TAaHHBIX

2. 3aaun KaccuuKaiuu

3. Ipo0IIeMBI KiTaccu(DUKAIIMH JTaHHBIX

4. 00630p MHTEIUIEKTYATbHBIX aITOPUTMOB IS KIACCU(UKALIUN JAHHBIX

N3y4uB 1aHHYIO TEMY, CTYJEHT JOJIKEH:
UMETh [IPEJCTABICHUE O HA3HAYEHUH U 3ajjauax KiIacCu(UKaUK JaHHbIX;



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

Tewma 5. Kitaccudukanms 1aHHBIX ¢ TOMOIIBIO aaroputma [D3

VY4eOHbIe BOIIPOCHI:

1. o6mwme cBeneHus 06 anroputme 1D3

2. MaTeMaTHueckui anmnapar anropurMa [D3
3. mpuMep Ucrob30BaHus anroputma D3

N3y4nB JaHHYIO TEMY, CTYICHT JIOJIKEH:
HMMETh MPEJCTAaBICHUE O MATEMATUUECKOM armnapare aaroputma ID3 u ero Ha3HaueHUH;
3HaTh:
e HazHauyeHue aroputMoB ID3
YMETh:
e TpuMeHATh anroputm ID3 st pereHust mpakTHYECKUX 3a1a4
BJIaJIETh HABBIKAMU

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

Tema 6. Knnaccudukanus JaHHbIX ¢ momouibio 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:
UMETH IPEJCTABIECHNE O MaTEMaTUYECKOM anmnapare anroputma C4.5 1 ero Ha3HaYeHUY;
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 UCTIONIb30BaHUS HEHPOHHBIX ceTel

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



3HATh:

® Ha3HAYCHHE HEHPOHHBIX CETEH
YMETh:

®  WCIIOJIb30BaTh HEHPOHHBIE CETH JIJIs PEIICHHMS 3a]1a4 PErPECCHOHHOTO aHalIn3a
BJIAJETh HaBBIKAMU

®  MaTEMaTHYECKOI0 MOACIIMPOBAHUS UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

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

VY4eOHble BOIIPOCHI:

1. oTsinynTeNnbHBIE 0COOEHHOCTH HEHPOHHBIX CETEH MPSIMOT0 paclpoCTPaHEHUs
2. MaTeMaTHYECKUH armnapaT HeHPOHHBIX CETEH MPSIMOTO PacIpOCTPAHCHHS

3. IpUHIMIIBI 00y4YeHUs] HEHPOHHBIX CETeH MPSIMOro paclpoCTPaHEHUS

N3yuuB nanHyo TeMy, CTYACHT JOJDKEH:
UMETh NPEJCTaBICHUE O HA3HAYEHWU U OCOOEHHOCTSAX padOThl ¢ HEUPOHHBIMH CETSIMU
MPSIMOTO PAcTIPOCTPaHEHHUS;
3HATh:
e 0CcO0EHHOCTH HEHPOHHBIX CETel MPSIMOTO PaCIPOCTPAHEHHUS;
YMETh:
® OTIMYATh AJITOPUTMBI OOYUECHHUSI HEUPOHHBIX CETEH MPSIMOTO PaCIpOCTPAHEHUS;
BJIa/IETh HAaBbIKAMU

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

VY4eOHbIe BOIPOCHI:

1. 06yueHuss HeMPOHHOMW CeTH Kak 3aJjaua MMHUMHU3AIUK OIIMOKH ee paboThl Ha oOyuaromien
BbIOOPKE JIaHHBIX.

2. MaTeMaTHYeCKUil anmapaT 00y4eHus: HEeHPOHHON CeTH M0 METOAY JeJIbTa-TpaBuIa
3. mpumep o0ydeHHsI HEHPOHHOM CETH MO0 METOAY JeIbTa-TipaBuiIa

N3yuuB 1aHHYIO TEMY, CTYJEHT JOJIKEH:
UMETh MPEJCTaBICHUE O OCOOCHHOCTAX OOYUeHHUSIX HEHPOHHBIX CeTel MO METONy IenbTa

IIpaBUIIa;
3HATh!
e 0co0eHHOCTH OOy4YeHHs] HEHPOHHBIX CETEell MPsIMOro PacHpOCTPaHEHHUs MO METONYy JAeNbTa
IpaBUIIa;
YMETh:

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

® MaTeMaTHYeCKOro MOJEIMPOBAaHUS TMpoliecca OOydeHHs HEWPOHHBIX ceTell mpsMoro
pacrnpocTpaHeHHs 10 METOY JeJibTa-IIpaBuIa.

Tema 10. oOyueHrne MHOTOCIIOMHOMN CETH METOJI0M 0OpaTHOTO PacCHpOCTPaHEHUS OIIUOKH.

Y4eOHble BOIPOCHI:

1. 0Oy4eHuss MHOTOCJIOIHON HEHPOHHOM CeTH Kak 3ajjaua MUHUMH3AIMH OIIUOKH ee paboThl
Ha o0y4Jaroriei BRIOOpKE JaHHBIX.

2. MaTeMaTH4ecKui ammapaT oOy4deHHs HEHPOHHBIX ceTeil 1Mo MeToJy oOpaTHOTO
pactpocTpaHeHUs OIIHOKH



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

W3y4uB 1aHHYIO TEMY, CTYACHT JOJDKEH:
UMETh NPEACTABICHUE O OCOOCHHOCTAX OOYUEHHSIX MHOTOCIOWHBIX HEHPOHHBIX CETeH IO
00paTHOro PacHpPOCTPaHEHUs OLIHOKH;

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 PaclpoCTPaHEHUs 10 METOLy OOpaTHOI'O PaclpoOCTPaHEHUS OLIHMOKH.

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 00Y4EHUs] pEKYPPEHTHBIX HEHPOHHBIX ceTei

W3y4uB 1aHHYIO TEMY, CTYAEHT JOJDKEH:
UMETh TPEJCTAaBICHHE O HAa3HAYCHWHW M OCOOCHHOCTSAX pabOTBl C PEKyppEeHTHBIMHU
HEHUPOHHBIMU CETSAMY;
3HATH:
® 0COOEHHOCTH PEKYPPEHTHBIX HEHPOHHBIX CEeTeH;
YMETh:
® [POBOJUTH OOyUYEHHE PEKYPPEHTHBIX HEHPOHHBIX CETEH;
BJIAJIETh HABBIKAMH

® MAaTreMaTUYECKOTO MOJEIUPOBAHUS PEKYPPEHTHBIX HEUPOHHBIX CETEM.
Tema 12. Heliponnast cetb XeMMUHTa B 33/1a4axX pacro3HaBaHUsi 00pa3oB.

VY4eOHbIe BOIPOCHI:

1. o6uiue cBeneHns 0 HeHPOHHOH ceTH XeMMUHTa.

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

UMETh NpEICTaBICHWE O MPOBEACHUM O Ha3HAYCHMM W IMPHUHLUNAX (YHKIHOHUPOBAHUS
PEKYPPEHTHBIX HEUPOHHBIX CETEW;
3HaTh:
® Ha3HAYEHHE HEHPOHHBIX CETEM;
YMETB:
e pemarh 33Ja4u pacro3HaBaHUS 00pPa30B C MOMOIIBIO HEMPOHHBIX ceTeil XeMMUHTra;
BJIaJIETh HABBIKAMU

® MAaTeMaTHYECKOTO MOJEIUPOBAHHS HEUPOHHBIX CETEH XEMMUHTA.

6. MeTonuyeckue yKa3aHUs M0 OCBOEHUIO TUCHHILTHHBI

Tema 1. Benenue B aucuuiuinHy «CHUCTEMBI HCKYCCTBEHHOTO MHTEIIJIEKTa



[Tpu ocBOeHMU TeMBI HEOOXOANMO:

U3Yy4YUTh YU4eOHBII MaTepuar;

aKI[CHTUPOBATh BHUMAHUE HA MIOHATUH CHCTEM HCKYCCTBEHHOTO MHTEIUICKTA;

0o0paTUTh BHUMaHKE HA TUII 3a/1a4, PEIIAEMBIX HCKYCCTBEHHBIM HHTEIUICKTOM;

00paTUTh BHHMaHHKE, YTO Ul PEIICHHUS HE JUIS BCEX IMOCTABJICHHBIX 3a]ad 11e71eco00pa3Ho
NPUMEHEHHE CHCTEM HMCKYCCTBEHHOTO MHTEIICKTA.

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

AJIrOPUTMOB HCKYCCTBCHHOI'O MHTCJJICKTA

ITpu ocBoeHMM TEeMbI HEOOXOMMO:

U3y4YHUTh YU€OHBIH MaTepua;

aKICHTUPOBAaTh BHHMaHME HA TEKYIIEM COCTOSHMM HCCIECJOBaHMA B  00JacTu
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 TIOHATHH KJIACTEPHU3ALUU JaHHBIX;

aKLEHTUPOBATh BHUMAaHUE HAa MaTeMaTHUYECKOM armapare airopurma k-means;

HOHATH, YTO MOJIydaemasl ¢ MoMollbio k-means KiacTepHas CTpYKTypa HE BCerja siBisieTcs
ONTUMAaIbHOU

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

ITpu ocBOeHMM TeMbI HEOOXOMMO:

U3YYUTh y4eOHBIN MaTepuai TEMBI,

aKIIEHTUPOBATh BHUMAHUE Ha 3a/layax, pelIaeMbIX C IOMOIIbIO KJIacCU(UKALIUY JaHHbIX;
aKIEHTUPOBAaTh BHMMAHUE Ha pa3IUuus MEXAy KIacCUpHUKalMed MU KiacTepu3aiuen
JAaHHBIX;

Tema 5. Knnaccudukaiys JaHHBIX ¢ TOMOIIbIO ainroputma ID3

ITpu ocBOeHUM TEeMbI HEOOXOMMO:

U3YYUTh y4eOHBI MaTepuail TEMBI,

aKIIEHTUPOBATh BHUMAHNE HA MaTEMaTUYECKOM arapare anropurmam D3

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

Tewma 6. Kimaccudukanms n1aHHpIX ¢ moMonipio aaroputma C4.5

[Ipu ocBOCHNM TEMBI HEOOXOUMO:

U3YYUTh yU4eOHBIA MaTepua TEMBI;

aKIIEHTUPOBATh BHUMAHUE HA MaTEMaTUYECKOM arrmapate ainropurmam C4.5

aKIIEHTUPOBATh BHUMAaHHE HAa MPOOJIEME MOCTPOCHHsS ONTUMATIBHBIX KIACCH(PUKAIIMOHHBIX
MoJesel ¢ moMonisto anroputma C4.5

Tema 7. BBeneHue B TEOpHIO HEMPOHHBIX CETEN



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

® aKIICHTHPOBATh BHUMaHHUE Ha TPEOOBAHUAX K OOyuarolieil BEIOOpKe JaHHBIX, IPUMEHSIEMON
JUUISl HACTPOMKHU HEUPOHHOM CETH:

Tema 8. IlpuHuuMN AEHUCTBUS HEUPOHHBIX CETEU MPSMOrO PacHpOCTpaHEHUs. AJITOPUTMBbI
00y4eHUsl HEHPOHHBIX CETEH.

ITpu ocBoeHMM TeMbI HEOOXOMMO:
® U3Y4YNUTh YUEOHBIH MaTepual TEMBI;

® QAaKIICHTHpPOBaThb BHHMMAaHHME Ha croco0ax oOydeHHs HEHPOHHBIX CceTed MpsSMOro
pacrnpocTpaHEeHUS;

® QaKIEHTUPOBATh BHUMAaHHE Ha ONIMYMAA MEXAY HEUPOHHBIMH CETAMU  NPSIMOIO
pacpoCTpaHEHHUs U IPYTUMHU TUIIAMHA HEUPOHHBIX CETEH.

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

IIpu ocBoeHMM T€MbI HEOOXOIUMO:
®  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 MHOTOCIOHHON CETH METOI0M OOPATHOTO PACcIIPOCTPAHEHHS OIIUOKH.

ITpu ocBOeHMM TeMbI HEOOXOMMO:

® U3y4YUTh Y4eOHBII MaTepral TEMbI;

® QAaKIIEHTHpPOBaTb BHHMMAaHHME Ha crocobax oOydeHHs HEHPOHHBIX CceTed MpsSMOro
pPacIpOCTpaHEHUs;

® AaKICHTUPOBATHL BHHMAHUC Ha OTIUYUA  MCKAY HeﬁpOHHLIMH CCTAMHU  MPAMOTO
pacnpoCTpaHCHUus U ApYruMu TUIIaMU HeﬁpOHHBIX CeTeH.

Tema 11. PekyppeHTHBIC HEUPOHHBIEC CETH, UX HA3HAYCHUE U METOJIBI X OOYUEHUSI.

[Ipu ocBOCHMM TEMBI HEOOXOUMO:
® 3y4YUTHh YUeOHBII MaTepuall TEMBIL;
® aKIICHTHPOBATh BHUMAaHHE Ha crioco0ax 00y4YeHHs] HEUPOHHBIX CeTel;

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

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

[Ipu ocBOCHMM TEMBI HEOOXOUMO:
®  U3YYUTh Y4e€OHBIN MaTepuai TEMBI;
® AKIEHTHPOBATH BHUMAHUE HA AITOPUTME 00yUEeHHUsI HEMPOHHOM ceTH XIMMMUHTa;

® QAKUEHTHPOBATh BHUMAHME Ha MPEJACTABICHUM CHUTHAJIOB HEWPOHHOW CETH B BUJE
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
7 OIIK-1, OIIK-2, OIIK-3 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 IPUMCHCHHA aJIFOpUTMaA k-means oJige pelICHuA 3ajad
KJIaCTepUu3aluu Npu MHTCJUICKTYaJIbHOM aHAJIN3C NAHHbIX.

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

BapuanTel 3ananuii:

1 Bapuant: VY 3anuceit 1omxHO ObITh 3 mapametpa. [lepBbiif u3mensercs B auanasone [0,1;
5], Bropoii napamerp — B auanasone [0,1; 3], Tpetuii mapaMerp MOXKET NPUHUMATh 3HAYCHUS —
10%, 20%, 80%, 90%.

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

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

4 Bapuant: [lepBriii u3mensercs B quamnasone [-10; 1], Bropoii mapamerp — B auama3one [1;
2], TpeTuil mapamMeTp MOXET NPUHUMATh 3HAYEHMs] — OTPULIATEJILHOE 3HAUEHUE, MOJIOKHUTEIBHOE
3Ha4YEeHHE.

3. Ha umo0oM Wu3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE MPOTrPaMMHUPOBAHUS
pazpaboTarh IporpaMMy, Ha TMPaKTUKE pPEATU3YIONIYI0  BBINOJIHEHHE  KJAcTepu3aluu
CT€HEPUPOBAaHHBIX JAHHBIX IO AITOPUTMY k-Means ¢ NpUMEHEHHWEM HEe MeHee JBYX METPHK
(manpumep, EBximmoBa pacctosHMe W paccrosiHue ManxdsTTeHa). B mporpamme nomkHa OBITh
IPeIyCMOTPEHAa BO3MOXKHOCTh (DMKCHUPOBAHMS IOCHIE KaXAOH HUTepaluy alropuTMa CyMMBbI
KBaJIpaToB OIINOOK ¥ KOOPJIMHAT LIEHTPOUIOB.

4. OTBETUTH HA KOHTPOJILHBIE BOIIPOCHI

1. Oxapakrepu3yiiTe 3Tanbl BbIMOJIHEHHS aaropurMa k-means.

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

3. Kakue MeTpHKH omnpeieieHusT pPacCTOSTHUI MMPUMEHSIOTCS B alropuTMe k-means?

4. B ueM 3aKJII04aeTcsi peKypCHUBHOCTH adroputma k-means.

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



[paktuyeckoe 3ansaTue Ne 2. Knaccugukanus 1aHHBIX ¢ TTOMOIIbI0 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
TECTUpPOBaThCs padora anropurMma 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]. YeTBepThIii aTpuOYT MOXKET MPUHUMATH 3HaueHUs u3 nuamna3ona [0, 0.9]. IlaTerii atpudyt
MOXET IpUHUMaTh 3HaueHus: 6, 7, 10. Boixomnoit atpubyt moxket npunumars 3Hauenust 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
NpUHUMATDH 3HaUYeHUs u3 nuana3ona [160, 185]. YerBepTolil aTpuOyT MOKET MPUHUMATh 3HAYCHUS
0, 1, 2, 3. Ilareiit arpudyt Moxket npunuMats 3HaueHus: 80, 90, 100. BrixoaHoii aTpuOyT MOXKET
npuanMath 3HadeHus C1, C2, C3, C4. HaGop naHHBIX TOJDKEH colepkaTh He MeHee 40 3amucei.

3 Bapuant: [lepBslii aTpuOyT MOKET IPUHUMATh 3HAYEHUS: CTPEJIOK |, CTpENnoK2, CTpenok3,
cTpeniok4, crtpenokS. Bropoit atpulyT MokeT NMpUHUMATh 3HAYCHUS: HApE3HOU, rinaakuil. Tperuii
aTpulyT MOXET NpPUHUMATh 3HaueHus u3 AuamnazoHa [50, 95]. YerBepTolii aTpuOyT MOXKET
npuauMath 3HadeHust 100, 150, 200. Ilateiii atpulyr MoxeT npuHuMath 3HadeHus: [500, 800].
Breixognoit arpubyr moxer npunumath 3Hadenus Cl, C2, C3, C4. Habop naHHBIX IOJKEH
coaepxath He MeHee 40 3amuceil.

4 Bapuanrt: IlepBblif aTpuOyT MOXKET MPUHUMATh 3HAYECHHUS: CpeJIHEe, CpeIHE-CIIEeUAIbHOE,
BbICIIIEE HE OKOHUEHHOE, BBICIIEE, JBa BBICIIMX. BTOpOH aTpuOyT MOXKET NpUHUMATh 3HAYEHUS U3
nuarnasoHa [18, 50]. Tperuii arpubyT MOKeT NpUHUMATh 3HaYeHUs Ja, HeT. YeTBepThlid aTpulyT
MokeT npuHuMaTh 3HaueHus 0, 1, 2, 3. YerBepTolil aTpuOyT MOKET NMPUHUMATh 3HAUEHUS W3
nuarnaszoHa [50, 100]. BeixogHo#t atpubyt MokeT mpuHumath 3Hadenus Cl, C2, C3, C5. Hab6op
JIAHHBIX TOJDKEH cojiepxaTh He MeHee 40 3amuceil.

3. Ha mo0oMm wu3BECTHOM OOBEKTHO-OPUEHTUPOBAHHOM f3BIKE MPOTPaMMHPOBAHUS
pa3paboTaTh NporpaMMy, Ha TNPAaKTUKE peaJM3ylollyl0 BbINOJIHEeHHe anroputma ID3 ¢
HCIIOJIb30BaHUEM CT€HEPUPOBAHHBIX TAHHBIX.

4. OTBETUTH Ha BONIPOCHI JUIsl KOHTPOJIS:

1. Oxapakrtepu3yiiTe 3Tans! BbIIoIHEHUs anropurMa [D3.

2. KakuMu 1aHHBIME HEOOXO0MMO 00J1a/1aTh /1715 3arycka anroputma [D3?

3. Ilo xakoMy KpUTEpPHUIO ONpEAeNsieTcss yCIOBHE pa30MeHMs B TEKYILIEM Y3Je JAepeBa
pEeLIEeHNI TOCTPOEHHOTr0 ¢ MOMOLIbI0 aroputma [D3?

4. B yem 3akirodaercs peKypCcUBHOCTh anropurma ID3.

5. Ilo xakuM napaMeTpam NMPOU3BOAUTCS OCTAHOBKA BBIMOJIHEHMS anropurMa [D3?

Ipaktuyeckoe 3ansatue Ne 3. Knaccugukanus 1aHHBIX ¢ ToMolIbio 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 TecTHpoBaHUe anroput™a C4.5 HE0OX0IUMO
B3STh U3 IPEAbIAYILErO NPAaKTUKH.



3. Ha mo0oM WU3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3BbIKE MPOTPaAMMHUPOBAHUS
pazpaboTarh MporpaMMy Ha MPaKTUKE pealu3ylollylo BbiMoidHeHue anroputvMa C4.5 ¢
MCII0JIb30BaHUEM CT€HEPUPOBAHHBIX JTAHHBIX.

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

5. OTBeTUTH Ha BOIIPOCHI JIs KOHTPOJIS.

1. OxapakTepu3yiTe dTarbl BbIIOIHEHUS anroputma C4.5.

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

3. Tlo xakoMy KpHUTEpHUIO OIpeesseTcsl ycloBUE pa30OHeHHs B TEKYIIeM Y3Je JepeBa
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 anroputmoB ID3 u C4.5?

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

Coneprxanue 3a1aHus:

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

2. O6yunTh HEMPOHHYIO CETh BBIIIOJIHATH ONEPALUIO JOIMUECKOIO CII0KEHHUS.

3. 3anucath MoNy4eHHBIE BECOBBIE KOO (DUILIMEHTHI.

4. OOy4HTh HEHPOHHYIO CETh BBITIOJIHATH ONEPAIUIO JIOTHYECKOTO YMHOKEHHUSI.

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
HA4aJIoOM IIPOLECCA BBINOJIHEHUEM O0yUEHHUSL.

3. Heo6xouma 11 HOPMHUPOBKA BXOAHBIX JIaHHBIX.

4. Brnuser 1 ko3 HULHMEHT CKOPOCTH 00yU€HHUsI Ha TOYHOCTh Pa0OThl HEMPOHHOMN CETH.

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

IIpaktuyeckoe 3aHatue Ne 5. OOyyeHHe MHOTOCIOWHOW CETH METOJOM OOpaTHOro
pacrpocTpaHeHusl OTUOKH

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

ConepxaHue 3aaHus:

1. /lanHble, Ha KOTOPBIX OyJIeT MPOBOJUTHCSA TECTUPOBAHNUE HEHPOHHBIX ceTel He0OXO0AUMO
CreHEepHUpOBaTh cienyroumM o0pa3zom. BeiOpath GyHKIMIO ¢ TBYMSI HE3aBUCUMbBIMU MT€PEMEHHBIMU
y= f(x1, x2). IIpu pa3ubix 3HaueHus x1, x2 paccuurath 3HaueHus y. [IpuHaTh 3HaueHus x1, x2 —
BXOJIHBIMH CUTHaJJaMU HEMPOHHOM CETH, a Y — BBIXOJJHBIM CUTHAJIOM.

3. Ha umo0oM Wu3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3BIKE IPOTPAMMUPOBAHUS
pa3paloTaTh mporpamMmy, Ha MPaKTHKE PEaIU3yIOIIyI0 BBIIOJHEHHE OOy4YeHHs HEHpOHHOW ceTu
METOI0M 00paTHOTO PacIpOCTPAHEHUS OIIUOKH.

4. IlocTpouTh KOHTYPHYIO AuarpamMmy ucxoaHout ¢pynkuuu y= f(x1, x2) (Hanpumep B cpene
Mathcad) . IlocTpouTh aHaJOTMUHYIO KOHTYPHYIO JAMarpamMmy IO JaHHBIM T'€HEPHUPYEMBIX
HeHpOoHHOM ceThio. CpaBHUTH 00€ KOHTYPHBIX AMATrPAMMBI.

5. OTBETUTH Ha BOIIPOCHI [ KOHTPOJIS:

1. OxapakTepu3yiTe NOHATUE PETPECCUOHHBINA aHAIIN3.

2. OnumuTe 0OUHiA aNTrOPUTM PabOTHI C HEHPOHHBIMH CETSIMH.



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

IIpaktnueckoe 3anarue Ne 6. HeiiponHass cerb XeMMuHIra B 3ajayax pacllO3HABAHUS
00pazoB

Ilenp: M3ydnTh OCHOBBI IIPUMEHEHUs HEMPOHHOM ceTh XEeMMHMHIa MUl peuieHus 3aaad
pacrio3HaBaHHs 00pa3oB.

ConeprxaHue 3aJaHUs:

1. Peanu3oBaTh HEMPOHHYIO C€Th XEMMUHIA Ha JIIOOOM 00BEKTHO-OPUEHTUPOBAHHOM S3BIKE
IPOTrpaMMUPOBAHMUSL.

2. O0y4nTh HEUPOHHYIO CeTh 3-4 MAaOIOHHBIM CHTHAJIAM.

3. Tlomate Ha BXOJ HEHPOHHOH CeTH HeW3BECTHble 00pa3bl U IPOCIEAUTH IPOLECC
pacnio3HaBanus. Jlias Kakaoro BXOJHOTO oOpa3a 3amucaTth HOMep OiipKaimiero ImabioHa |
KOJINYECTBO UTEpaLil, TOTPeOOBABIIMXCS /ISl pAaClIO3HABAHMSL.

4. OTBETUTH Ha BOIIPOCHI JJIsl KOHTPOJIS.

1. C kakuMu cUTHajIaMHM MOKET paboTaTh HEHPOHHAsA CeTh XeMMHHra?

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

3. B Kakux NpUIOKEHUAX IPUMEHSIOTCA 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 colepaTh NMOAPOoOHOE omucaHue (BKIIOYas WILTFOCTPATHBHBIA MaTepril)
NIOCJICZIOBATEIEHOCTH ~ JEWCTBUI ~ MPOJENAHHBIX  CTYJCHTOM ISl BBITIOJHEHHS  3aJaHuil.
OdopmiieHne oT4eTa JODKHO COOTBETCTBOBATh PEKOMEHIAIMSM, W3JIOKEHHBIM  Yy4eOHO-
MetoanyeckoM rnocoobun [Ovenonckuii A.B. OOmue TpeOoBaHMS 10O BBIMOJIHEHUIO U O(OPMIICHHIO
KOHTPOJIbHBIX, KYPCOBBIX M BBINYCKHBIX KBaTH(PHUKAIMOHHBIA paboT: Y4eOHO-METOAMUYECKOe
nocobue. — TonpsitTu : TT'Y, 2015. 78 c.].

Tembl NMCbMEHHBIX Pa00T

Ne i/ Tembl

Jucyunnunoii ne npedycmompenst Kypcoswvie pabomwi/npoexmut/PI'P.

Kpurepum ouenku:

[Ipouenypa oneHuBaHus

OreHka 3a mpakTUYeCKue padOTHI BHICTABIISIETCS HA OCHOBE MMCHMEHHOTO OTYETa CTY/ACHTA.
Hpenoz[aBaTenL MOXET HOTpe6OBaTB CTyACHTAa HCHPAaBUTHL 3aMC€UYaHUA I10 OCbOpMJ'IeHI/IIO 501141
COJIEp’KaHUIO OTUYETA MO MPAKTHYECKOH padoTe.

Kpurepun onenku:



- OIICHKA «3a4TEHO» CTaBUTCS CTYICHTY, KOTOPBIA MPOJAEMOHCTPUPOBAT PE3yJIbTAThI
BBIMTOJTHEHUS IPAKTUYECKONW PabOThI, COOTBETCTBYIOIINE MOCTABICHHBIM 3a/la4uaM, U MPEI0CTaBHII
oT4yer, O(OPMIICHHBIH JODKHBIM O0pa3oM M COJCpKALIMA KpaTKOE OINUCAaHHE MOJTYYEHHBIX
pe3yJIbTaToB

- OIICHKA «HE 3a4TEHO» CTABUTCS CTYJCHTY, KOTOPBIA HE MPOJAEMOHCTPUPOBAI PE3Y/IbTATHI
BBITTOJTHEHUS MPAKTUYECKON paObOThI MM HE MPECTABUII [0 HEW OTYET WJIM MPEICTABICHHBIH OTYET
HE COOTBETCTBYET TPEOOBAHUSIM 10 O()OPMIICHHIO.

7.3. OueHoYHbIe CpeaCcTBa JJs MPOMEXKYTOYHOIH aTTECTAIMU MO HTOraM OCBOEHUS
JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 7
Ne
u/n Bompocsl k 3auery
1 | OcHoBHBIE MOHTHS UCKyCCTBEHHOTO MHTEUIeKTa (M),
2 | B3aumocsszp MU ¢ pa3nuuHbIMH 001aCTIMU HaYKH U TEXHUKU
3 | OO6paboTKa eCTeCTBEHHOTO sI3bIKa, Kak 001acTs uccienoBanuii MU texyiee cocTosiHue,

Ha3HA4YCHNC, HCPCIICHHBIC HpO6JI€MLI.

4 | DkcnepTHBIE CHCTEMBI, Kak obnacTk 3HaHuil UU: Texymiee cocrosinue, Ha3HAUYCHUE,
HEpEIICHHBIC TTPOOJIEMBI

5 I/IHTGJIJ'IGKTyaJIBHI)Ie Ar¢HThI: TCKYIICC COCTOAHUC, HASHAYCHUC, HCPCIICHHLIC HpO6JI€MI)I.

6 | KomnbroTepHoe 3peHue, kak obnaacts 3HaHuil MU: Tekyiee cocTosHue, Ha3HAYeHUe,
HepeleHHbIE TPOOJIEMBI

7 | MamunHoe o0yueHue, kak obnacts 3HaHui MU: Tekymiee cocTosiHue, Ha3HaUYEHUE,
HEepelIeHHbIE TPOOIEMBI

8 | MoaenupoBaHHe paccyXIeHUH, Kak 001acTh 3Hauuit U Texyiee cocTosHUE, Ha3HAYCHUE,
HEepelIeHHbIE TPOOIEMBI

9 | UHTemekTyabHBIA aHAIN3 TAaHHBIX, Kak 00acTh 3Hanuii MU Tekyiee cocTosHue,
Ha3Ha4YeHHEe, HEPEUICHHbIE MPOOIEMBI

10 | IporpammHO-TiparMaTrueckuii moaxon k MU

11 | buonunueckuit mogxoxn k M, Texymire HayyHble TPOEKTHI B TaHHOM 00JIacTH.

12 | OcHOBHBIC OHATHUS U HA3HAYCHHsI aroputMa K-means.

13 | Maremaruyeckuii anmapat anroputma K-means.

14 | HavanbHble TaHHBIE HEOOXOMMBIE JUISI HCTIOJIL30BaHUs anroputMa K-means.

15 | Metpuku npumeHsiemMble B anroputMe K-means.

16 | Kputepun ocTaHOBKH BBIIIOJHEHUs anroputMa K-means.

17 | Bonpoc 0 HEOOXOAMMOCTH HOPMUPOBKH JTAaHHBIX, €€ Ha3HAYCHHUE B airopuTMe K-means.

18 | OcHOBHBIE MOHATH U Ha3HAYCHHE JepeBbeB NPUHATUS perneHuit (J11P)

19 | Anroput™m noctpoenus JII1P B ob6miem Buze.

20 | Anroputm ID3: kpuTepuit BBIOOpA yCIOBHUS sl pa30MEHHS UCXOTHOTO MHOXKECTBA.

21 | Ocobennoctu anroput™a |D3 o cpaBHenuto ¢ anroputmamu nocrpoenus JAI1P.

22 | Anroputm ID3 u mpobrema nepeoOydeHwmsl.

23 | MaremaTtnueckuil anmnapat anroputma 1D3.

24 | Anroputm C4.5: kpuTepuit BBIOOpA yCIOBHUS ISl pa30MEeHHs UICXOTHOTO MHOXKECTBA.

25 | Ocobennoctu anroput™a C4.5 o cpaBHEHUIO ¢ anroputMamu noctpoenus JI1P.

26 | Anroputm C4.5 u mpobiiema nepeoOyueHusl.

27 | Maremarnueckuii anmmapar aaroputma C4.5.

28 | OcHOBHBIE TOHATHUS HCKYCCTBEHHBIX HeHpoHHBIX cetert (MHC)




Bonpocsl k 3auery

n/n

29 | buonoruueckas MoJieIbp HEHPOHA.

30 | IIpeoOpa3oBaHue CUTHATIOB UCKYCCTBEHHBIM HEHPOHOM

31 | lens oOy4eHHss HEHPOHHOM CETH

32 | OOy4deHne HEHPOHHOM CETH METOIOM JAeNbTa-TIpaBuiia

33 | IIpobaema orpaHH4eHHOCTH KpyTa 33a4, pelaeMblX OJHOCIOWHBIM IEepCENTPOHOM

34 | OOyueHre MHOTOCIIOMHOW HEMPOHHOM CETH Kak 3a/1aua MHOTOITapaMeTPUIECKOM
ONTUMU3AIIH

35 | OOyueHHne HEUPOHHBIX CETEH METOIOM 00pPATHOTO PACIPOCTPAHEHUS OIIHMOKHU

36 | [Ipobnema BrIOOpa KoMYecTBa cnoeB u Heliponos B THC

37 | Bunapl akTUBaIMOHHBIX QYHKIIUN, UX TpadhUKU

38 | B3anMoCBsI3b MEXKAY HCIIOJIb3YeMOl B HEHPOHAX aKTHBAIMOHHON (pyHKIMEH U
OTPaHUYEHUSIMU T10 TUANa30Hy U3MEHEHHUs BXOAHbBIX CUTHAJIOB

39 | CriocoObl ynydIieHHus pe3yJIbTaTOB 00yUSHHUSI MHOTOCIIOWHBIX HEHPOHHBIX ceTeH

40 | IlepcenTpon u npobiema «uckiarogaromero NIy

41 | Ceru RBF

42 | ApanTuBHBIC pE30HAHCHBIE CETH

43 | 3ajauu, peraeMble C IOMOUIbIO pa3IMYHbIX TUIIOB HEHPOHHBIX ceTel

44 | Tlpobiema nepeoOydeHus] HCKYCCTBEHHBIX HEMPOHHBIX CETEH M CIIOCOOBI MX MPEOIOJICHHS

45 | Onenka TOYHOCTH pabOTHI HEUPOHHBIX CETEH.

46 | TpeGoBaHus, MpeIbsBIIEMbIE K 00yJaromiel BEIOOPKE.

47 | Camoopranusytomasicsa kapta Koxonena: Ha3HaueHHne, 0COOCHHOCTH.

48 | HazHaueHue 1 0COOEHHOCTH PEKYPPEHTHBIX HEHPOHHBIX CETEH.

49 | Heiiponnsie cetn Xondwina 1 XeMMHHTa, HX OCOOCHHOCTH W OTIINIHSL.

50 | CriocoObl KOMPOBaHMS CUTHAJIOB B OMIOJISIPHBINA BU 111 HEMPOHHBIX ceTeil Xondunaa u
XeMMUHTIA.

51 | Baustnue ckopoctu 00y4eHus HBMPOHHON CEeTH Ha TOYHOCTh paboThl HEWPOHHOU CeTH

52 | AganTuBHBINA BEIOOP CKOPOCTH 00yUEHHsI HEHPOHHBIX CeTel

53 | Koppekius BecoBbIX K03()PHUIIMEHTOB B TIporiecce 00yICHHsI HSUPOHHBIX CETeH

54 | I'paduku akTUBALIMOHHOM (QYHKIIHMH.

55 | Anroputm CART: BO3MOXKHOCTH, CITOCOOBI TPUMEHEHUS.

56 | Anroputm paboThl U MaTeMaTHyeckuil annapat anroputma CART

57 | Ilonck onTUMANIEHBIX YCEUEHHBIX JepeBbeB 1o anroputmy CART

58 | Oryinuue B padote anroputma CART mpu pemennn 3aaay KiaccCupUKauy 1
PETrpeCCHOHHOTO aHAIIN3a

59 | INoxroroBka oOyuatoriel BBIOOPKH /sl TocTpoeHus epesa no anroputmy CART

60 | Kputepwmii Ui onpenienenus: ONTUMaIbHOTO pa30MEeHUsT HICXOTHOIO MHOXKECTBA 110
anroputmy CART

Bonpocel 1u1s cobecenoBaHust

1. | Oxapakrepu3yiTe 3Tanbl BBIIOJHEHUs airopuTMa k-means.

2. | Kakumu naHHBIMU HEOOXOMMO 00JIaJIaTh JIUIA 3aITycka anropuTMa k-means?

3. | Kakue meTpuku onpeeneHus pacCTOSIHUN NPUMEHSIIOTcs B aroputMe k-means?

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

5. | Ilo kakuM mapaMeTpaM IPOU3BOIUTCS OCTAHOBKA BBIMOJIHEHHUS anroputMa K-means?

6. | OxapakTepu3yiTe 3Tanbl BeIOJHEHHS anropurMa ID3.

7. | Kakumu nanHbIME HEOOX0IMMO 00J1aaTh AJI 3amycka anroputma [D3?

8. | Ilo xkakoMy KpHUTEpHIO ONpeAeseTcs yCcIoBUe pa3OMeHHs B TEKYIIEM y3JIe JAepeBa peIIeHHiH
MIOCTPOEHHOTO C MOMOIIbIO anroputma [D3?

9. | B yem 3akitouaercsi peKypcUBHOCTH anroputma [D3.




10.

ITo kakum mapamMeTpam MPOU3BOJUTCS OCTAHOBKA BBINMOJIHEHUA ajiroputma [D3?

11. | Oxapakrepu3yiiTe 3Tansl BbINOIHEHMS anropurma C4.5.

12. | Kakumu qaHHBIMH HEOOXO0IMMO 00J1a1aTh 1Jis 3amycka anroputma C4.5?

13. | Ilo KakOMy KpHUTEpHIO OTpEAEIsIeTCsl YCIOBUE pa30MeHusl B TEKYIIEM y3Jie JIepeBa peleHun
MIOCTPOEHHOTO € MOMOIIbI0 anroputma C4.5?

14. | B yem 3akiiro4aeTcst peKypcuBHOCTD anroputma C4.5.

15. | Ilo kakum mapaMeTpamM IPOU3BOAUTCS OCTAHOBKA BBINOJHEHUS anroputma C4.5?

16. | B yem otnuuus anroputmon ID3 u C4.5?

17. | Henp 0Oy4deHNs] HEUPOHHOM CETH.

18. | Kak ompenensaioTcsi nepBOHAYaIbHbIE 3HAUYEHUS BECOBBIX KOX(PQUIMEHTOB IMepesa HauaioM
npoliecca BHITOJHEHHEM O0yUYeHHUS.

19. | HeoOxoauma i1 HOPMHPOBKA BXOHBIX JAHHBIX.

20. | Bausier iu k03 punimeHT ckopocTr 00ydeHHs Ha TOYHOCTh pabOThl HEMPOHHOW CETH.

21. | B uem 3akiroyaeTcst mpoOsema “UCKII0YaIoero win' .

22. | OxapakTepu3yiTe MOHSATHE PErPECCHOHHBIN aHaJN3.

23. | OnumuTe 00NMiA AITOPUTM PabOTHI C HEHPOHHBIMH CETSIMH.

24. | Kakue cyniecTByloT TUIIBI HEHPOHHBIX ceTeit?

25. | Ha3oBuTe peKOMEHIAIMU MO BHIOOPY CTPYKTYpPY HEUWPOHHBIX CETe B 3aBUCHUMOCTH OT
peliaeMoii 3a/1a4m.

26. | C kakuMHU CHUTHaJIaMH MOKET paboTaTh HeMpOHHAs ceTh XeMMUHTra?

27. | MoxHO i mpeoOpa3oBaTh BEIIECTBEHHBIE YKCIA B CUTHAJIBI MOHSATHBIC /I HEUPOHHOM CeTH
XemmuHTra?

28. | B xakux npuiIoKeHUsIX MPUMEHSIOTCS peKyppPEHTHBIE HEHPOHHBIE ceTH?

29. | UeMm pekyppeHTHbIE HEHPOHHBIE CETH OTJIMYAIOTCA OT HEWPOHHBIX CeTell MpSAMOro
pacrpocTpaHeHus?

30 | Ha uro BhuSIOT BecOBbIE KOI(PPHUIIMEHTH OOpaTHBIX CBS3ed B PEKYPPEHTHBIX HEHPOHHBIX

cersax?

7.3.2. Kputepuu u HOPpMbI OLEHKH

Kpurepun u HOpMBI TeKyl1ero KOHTPOJIS U POMEKYTOYHOM aTTeCTAMI

DopMbI TEKYLLET0

YciaoBust onmycka Kpurtepuu u HoOpMbI OLlEHKH

KOHTPOJIA
CobecenoBanue ITpucyrcrBue Ha | OTMeTKa «3a4TE€HO» CTaBUTCS  CTYJCHTY,
3aHATHUH. KOTOpBI HE MPOJEMOHCTPUPOBAI 3HAHUE
MaTepuaga, OPUEHTUPYETCS B H3YYEHHOM
Matepuare.

OTMmeTka «HE 3a4TE€HO» CTAaBUTCS CTYHEHTY,

KOTOpPBIM HE MPOJEMOHCTPUPOBAI 3HAHUE
MaTtepuana.
Ortuer no nmpakTuueckoi | Bemmonnenne ordera | OTMETKa  «3a4TEHO»  CTABUTCSA  CTYJIEHTY,
pabote 0  TPAaKTHUYECKOMY | KOTOPbII MpPOJAEMOHCTPUPOBAN  PE3yJbTaThl
3aHATHUIO Ha | BBIIOJHEHUS NPaKTUYECKOit paboThI,
KOMIIBIOTEpE U | COOTBETCTBYIOIIME MOCTABJICHHBIM 3a/layaM, U
IIpEJICTaBICHNE MPEIOCTaBMII OTUYET, O(OPMIICHHBIN JOJKHBIM
IIPEIOoJIaBaTeII0 o0pa3oM M cofep)Kallui KpaTKoe OMNHMCaHUe

pe3yJIbTaTOB




BBIIIOJTHEHHOMN
paboThI

MOJIyYEHHBIX PE3yIbTaTOB

OTMeTKa «HE 3a4TE€HO» CTAaBUTCSA CTY/ACHTY,
KOTOPBIM HE TPOJIEMOHCTPUPOBAI PE3YJIbTAThI
BBITIOJTHEHUST MPAKTUYCCKOW pabOThl WM HE
NpeCTaBUII o HEH OTYeT WIN
MPE/ICTABICHHBIA OTYET HE COOTBETCTBYET
TpeOOBAHMAM 10 O(HOPMIICHHIO.

®opma npoBeeHust
NPOMEKYTOYHOMI
aTTecTaluu

YciaoBus xonmycka

Kpurepun u HOpMbI OLIEHKHU

3auert (yCTHO)

[Tonyuyenue
«3a4TEHOY» 0 BCEM
dbopmam TEeKyIero

KOHTPOJIS

«3auTeHo» Crynent JIOJDKCH 3HAmMb
OCHOBHEIE OTpeIeTICHU,
METOJBI U TEXHOJIOTMU CUCTEM
UCKYCCTBEHHOT'O HMHTEJUIEKTa,
YyMETh  aHaIu3uposamev U

CpaBHHBATb Pa3JIUIHBIC
AJITOPUTMBI HCKYCCTBCHHOI'O
HHTCIJICKTA.

«He 3aureno» | CtyneHT He 3HaeT HauOoiee

BAOKHBIC  OINpPEACIICHHs, HE
MOXXET OPUEHTHUPOBATHCS B
MaTepuae.




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 mpodeccHOHAIBHBIX 0a3 JAHHBIX U HWH(POPMAIHOHHBIX 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. IlepeueHb 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, 1a00paTopuii, MACTEPCKUX H

Ne JAp. 00bEKTOB /1JIsl IPOBEIeHUs
. IlepeyeHb 0OCHOBHOTO 000pPY/10BaAHUSA
N/ | NMPaKTHYeCKHUX U JJA00PATOPHBIX 3aHATHIA,
NMOMENIeHUH JIfl CAMOCTOATEILHON

padoThl o0yuaomuxcsi (HOMep ayAuTOPHH)
KomnbroTepHslii ki1acce Kommprorep (Monutop 197, cucTreMHBIN
omok 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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