MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

b1.0.10

(uHoexc oucyuniuHot)

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

MaremaTHdyecKue u IBPUCTHICCKHUEC METOAbI PACIIO3ZHABAHUSA 06p330B AJIA aHAJIN3a JaHHbIX

(Haumenosanue OUCYUNIUHbL)

10 HAIPABJICHUIO ITOJITOTOBKU
01.04.02 Ilpuknannas MaremMaTuka U HHPOpPMaTHKa

HAIPaBICHHOCTH (PO )/CIIeIIn a3
MareMaTHuecKoe MOJICIIUPOBAaHUE

dopma o0ydeHHUs: OUHAS
I'ox nabopa: 2022
Oomras TpymoeMkocTh: 6 3E

Pacnpe)leﬂeﬂue YaCo0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 3

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaTuit
Jlexun 18 18
JlaboparopHsbie 0 0
[TpakTHueckue 50 50
PykoBOJICTBO: KypcoBble padoThI (mpoektsi) / PI'P 0 0
[TpoMexxyToUHas aTTeCTAIUS 0,35 0,35
KonraktHas paboTa 68,35 68,35
CamocrosiTenpHas pabora 112 112
Kontposb 36,65 36,65
Hroro 216 216




Pabouyro mporpamMmmy cocTaBuI(H):
JHouent xadenpst [IMU, k.1.H, Kimumos B.C.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyTcTBYyeT

Penensent

(Oondicnocms, yuernoe 36anue, cmenetsb, @amunus U.0.)

Pabouast mporpamma auciuIuinHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u ydeOHOTO M1aHa

HaIpaBJICHUs TOATOTOBKU
01.04.02 IlpukianHas MaTeMaTHuKa U HHGOPMATHKA

Cpok neiicTBusi padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXJIEHO

Ha 3acenanuu xadenps
«[IpuknagHas MaTeMaTHKa U HTHPOPMATHKA

(mporokoun 3acemanus Ne 2 ot 15 centsiops 2021 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

]_ICJ'IB OCBOCHUA NUCHHUIIIIMHBI — q)OpMI/IpOBaHI/Ie IpeaACTaBICHUA U IIPAKTHYCCKHUX HABBIKOB
110 UCIIOJIb30BAHNIO MAaTCMATUUCCKHUX U 3BPUCTHYCCKUX MCTOJ0B paCliO3HaBaHHUA 06pa30B

2. Mecto aucunminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX OasupyeTcsl MaHHas JUCIUILIMHA!
«CoBpeMeHHbIe TPOOIeMbl IPUKIIATHOW MAaTEMATUKU U UH(POPMATUKID)

JIMCUUIUINHBI ¥ IPAKTUKH, AJIS1 KOTOPHIX OCBOCHUE JTAHHOM JUCLMIIIMHBI HEOOXOAUMO Kak
npeecTByomiee: «BbIoTHEHNE U 3aIIMTa BBITYCKHOW KBaJTH(PHUKAIIMOHHON paboThI»

3. Ilnanupyemble pe3yJabTaThbl 00y4eHHsI

dopmupyemble U

NHaukaTopbl JOCTHKEHUS

KOHTPOJIUpYeMble . IInanupyemsle pe3yJibTaThl
POTHPY KOMIeTeH Ui Py pesy
KOMIIeTEHI MU o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(K021 ¥ HAMEHOBAHUE)
Criocoben NYK-3.1. 3naer 3HaTh: TEXHHUYECKHE CPEICTBA

OPraHHU30BBIBATH U
PYKOBOAUTH pabOTOi
KOMaH/Ibl, BBIpa0aThIBas
KOMaHHYIO CTPATETHIO
JUISL TOCTHOKEHHS
nocrasneHHoH nenu (YK-

3)

BO3MO’KHBIC HECTAHIaPTHBIC
CUTyalli1, BOBHUKAIOIINEC B
nporiecce
npodeccnoHaTbEHOM
JeSATEIbHOCTH

NYK-3.2.
JIECTBOBAThH B
HECTaHJapPTHBIX CUTYAIHIX,
BO3HHUKAIOIINX B IPOIECCE
npodeccnoHanbHOM
NesITeTbHOCTH,
BBIPa0aTHIBATh CTPATETHIO
COTPY/ZHUYECTBA U Ha €e
OCHOBE OPT'aHNU30BBIBATH
0TOOp YJIEHOB KOMAH/IbI JIS
JOCTHKEHUS TIOCTABIICHHOM
L[eJH, TJIAHUPOBATh U
KOPPEKTUPOBATh paboTy
KOMaHJIbl C Y4eTOM
WHTEPECOB, 0OCOOCHHOCTEH
MOBEJICHUS 1 MHEHUH ee
YJICHOB, pa3pemaTh
KOH(QJIUKTHI U
MIPOTHUBOPEYUS TIPH
JIeIOBOM OOILIEHUH Ha
OCHOBE y4YeTa WHTEPECOB
BCEX CTOPOH;

Ymeer

NYK-3.3. Bunaneer
METOJIaMH U IIpUeMaMu

OpraHru3annu pa6OTI>I 110 aHaJIn3y
JaHHBIX

YMeTb: OpraHu30BbIBATH U
PYKOBOJIUTH pabOTOM 1O aHATH3Y
JTaHHBIX

Bnagers: HaBbIKaMU OpraHU3aluyu U
PYKOBOJICTBa padOT MpPU pELIeHUN
MPaKTUYECKUX 3aJ1a4 M0 aHAIU3y
JAHHBIX




dopmupyemMbie U
KOHTPOJHpYyeMble
KOMIIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIeTeHI M
(Kox ¥ HAMMEHOBAHUE)

Iliianupyembie pe3ybTaThl
o0yueHust

paboThI B HECTaHJAPTHBIX
CUTYAIIHUSX, BOSHUKAIOIINX
B IIpo1iecce
npodecCuoHAIbHON
JEATSIIbHOCTH KOMaH/Ibl

CnocobeH pemaTh
aKTyaJbHBIC 337241
byHIaMEHTAIBHON U
MPUKJIAJHON MAaTEMATHKH

(OTIK-1)

HOIIK-1.1 eMoHcTpupyer
3HAHUS B 00JIaCTH
(dbyHIaMEHTATBHOU U
MPUKIATHON MaTEMaTUKHU

NOIIK-1.2.
JleMOHCTpUpYET 3HAHUS
aKTyaJbHBIX HEPEIICHHBIX
mpo0yieM OpraHU3aMOHHO-
TEXHUYECKUX H
SKOHOMMYECKHUX MPOIIECCOB.

NOIIK-1.3.
JleMOHCTpHUpYET YMEHUS
IIPUMEHSATh
MaTeMaTHYECKHUE METOIbI
IIPU PELIeHUH 33134
(dbyHIaMEeHTaTBHON U
MPUKJIAIHON MaTeMaTUKH.

3HaTh: AKTYyaJIbHBIC 3aJ1a41 B obnactu
aHaJIM3a JaHHbIX

YMeTh: pemath 3aJja4u MPUKIAIHON
MAaTE€MAaTUKHU IIPU aHAJIU3E JIAHHBIX

Brnanets: ciocobamu perieHus 3aaad
B 00JIaCTH MIPUKIIATHON MaTEeMaTHKU

Cnocoben
COBEPIIIEHCTBOBATH H
peaM30BBIBATH HOBBIE
MaTeMaTHYECKUE METO/IbI
peLIeHHUs TIPUKIIATHBIX
3amgau (OITK-2)

NOIIK-2.1.
JleMoHCTpUpYyET
MMOHHUMAaHUE TEOPUU CUCTEM
Y CUCTEMHOI'O aHAJIU3a,
JTMCKPETHON MAaTeMaTHKH,
TEOPUH BEPOATHOCTEU U
MaTeMaTU4eCKON
CTaTUCTUKH, METOJIOB
ONTHUMH3ALINH U
HCCIIEIOBAHUS OllEpaLlUid,
HEUYETKUX BBIYMCIICHU,
MaTeMaTUYECKOTO U
WMHUTAHOHHOTO
MOJIETIUPOBAHMSL.

NOIIK-2.2. Ananusupyer
CYIIECTBYFOIIAE METOTBI
pElIeHUs TPUKIIATHBIX
3a/1a4 11 BEIOOpa
paIMOHATIBLHOTO PEIICHUSI.

HOIIK-2.3.
JlemoHCTpHpYyET
CIIOCOOHOCTH

3HaTh: COBPEMEHHBIE METO/IbI
aHaJIn3a JAHHBIX

YMeTh: peannu30BbIBaTh METOIbI
aHaJaW3a JAHHBLIX B BHIC
MIPOTrPaMMHOTO 00€CTICUeHUS

BJ'IaI[eTLZ crocodoaMu peann3anuu
MCTOOOB PCIICHHUA MPUKIAIHBIX 3aaa4




dopmupyemMbie U
KOHTPOJHpYyeMble
KOMIIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIeTeHI M
(Kox ¥ HAMMEHOBAHUE)

Iliianupyembie pe3ybTaThl
o0yueHust

COBEPILIECHCTBOBATh
CYILLECTBYIOIIAE METO/IBI
MIPUKJIATHOM MaTEMaTUKH, a
TaK)KE€ Pealn30BbIBATH
HOBBIE MaTeMaTUYECKUE
METO/Ibl PEIICHUS
NIPUKJIAHBIX 33/]1a4.

Cnocob6eH pa3pabaTbIBaTh
MaTeMaTHYECKHUE MOJICIH
Y TMIPOBOJIMTH UX aHAJIHN3
IIPH PEIICHUH 337124 B
obnactu
npoQeCcCHOHAIbHON
nestenpHocTH (OTTK-3)

HOIIK-3.1 JlemoHCTpUpYyET
3HAHUS METOJIOB U
MIPUHITUTIOB
MaTeMaTHIeCKOTO
MO/JICITUPOBAHUS

NOIIK-3.2. Ananusupyer
POOIIeMBI
npodecCHOHATLHOU
NEeSATEIbHOCTH, TPEOYIOIIHE
WCIIOJIb30BAHUS
COBPEMEHHBIX HAyUHBIX
WCCIICZIOBAaHHUI HA OCHOBE
MaTEeMaTHKH.

NOIIK-3.3.
JleMoHCTpUpYET yMEHUs
MaTEMATHYCCKOI'O
MOJIETIMPOBAHUS Pa3JIMYHbBIX
SIBJICHUM W MPOLIECCOB

3HaTh: TUIBI MATEMATHUYECKUX
MojeIen

YMeThb: aHAIM3UPOBATH
3¢ (HEKTUBHOCTH MATEMATHYECKUX
MoJeiei

Bragets: ciocobamu pa3paboTKH
MaTeMaTHYECKUX MOJIeNIei




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bug . KOHTPOJIs
Monyas (pa3aen) | y4eOHOi HaHMeHOBaH{Ie TEM satrtun CemecTtp Obr.em, Babl Hutepaxrus, (HauMeHOBaHHe
(yueOHoO¥#i padoThI) q, q,
padoThI OLICHOYHOI'0
cpeacTBa)
Mogyns 1 JIek Beenenue B qucuuIuinHy 3 4 - -
CobecenoBanue
Jlex Tekymiee coctosiHue, 00J1aCTh TPUMEHEHUS 3 6 - -
Y HEpEUICHHBIC TIPOOJIEMbI TEOPUHT CobGecen0BaHme
pacrio3HaBaHus 00pa3oB
CP CaMoCTOsATEIbHOC U3YUCHHE JTUTEPATYPBI 3 30 - -
0 Kypcy, 10 MPOIICHHBIM TeMaM CoGeceoBane
IIp Kiacrepuzanus 1aHHBIX C TOMOIIBIO 3 10 - - OTYET o
anroputMma k-means [PAKTHYECKOMY
3aJJaHUIO
Mopyns 2 Jlex Pacno3naBanue 00pa3oB Kak 3aaaya 3 4 - -
KJIACCU(UKAIINN JAHHBIX CobecenoBanue
CP CaMoCTOsATeIbHOC U3YUCHHE JTUTEPATYPBI 3 60 - -
0 Kypcy, IO MPOiIeHHBIM TeMaM Cobecenopanue
Ip Krnaccudukanus JaHHBIX ¢ TTOMOIIIBIO 3 10 - - OTY8T Mo
anroputma D3 [IPaKTUYECKOMY
3aJTAHUIO
Ip Knaccugukarus 1aHHBIX C TIOMOIIHIO 3 10 - - OTUéT 110
anroputma C4.5 MPAKTUIECKOMY

3aIaHHIO




®opMbI TEKYLIETO
Bu . KOHTPOJIsSA
o HaumeHoBaHuUe TeM 3aHITHH Oo0bem, HNHuTepakTuB, P
Monayasb (pa3gena) | yueOHoi . Cemectp Bbanabl (HauMeHOBaHUe
(yueOHOI#i padoThI) q, q,
padoThI OLICHOYHOI'0
cpeacTBa)
Mogyns 3 IIp OO0y4yeHne MHOTOCIIONHOM CeTH METOA0M 3 10 - - Otuét no
00paTHOro PacIpoCTPaHEHUS OIIHUOKU MPAKTUIECKOMY
3aJaHHIO
Jlex PekyppeHTHbIC HEHPOHHBIE CETH, UX 3 4 - - CobecenoBanue
Ha3HAYEHUE U METO/bI UX 00y4eHUs
CP CaMocToATEIbHOE U3YUEHHE JIUTEPATYPhI 3 24 - -
0 KypCy, [0 MPOUICHHBIM TeMaM Cobecenopanue
Ip HeiiponHnas cetb XeMMuHra B 3a1a4ax 3 10 - - Otuér no
pacrno3HaBaHus 00pa3oB MPAKTUIECKOMY
3aJaHHIO
IIA, DK3aMeH 3 36,65 - - CobOecenoBanue
KoHntpoub
Hroro:; 216 -




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

B pamkax wu3ydeHHs JUCIHMIUIMHBI TPEAYCMOTPEHO HCIOJIb30BAHUE  CIIEAYIONIMX
00pa30BaTeNbHbIX TEXHOJIOTUMA:
® TCXHOJIOIHuA TPAAULIUOHHOI'O 06yquI/151: JICKIINN u MMPAKTUYCCKUC 3aHATUA,
camocTosTelbHas paboTa.

6. MeTolmqeche YKa3aHusA 110 0OCBOCHHUIO JUCHUIIIMHBI
PCKOMCHI[aI_II/II/I 110 IMOATrOTOBKEC K JICKIIMOHHBIM 3aHATHAM

W3ydenne IUCHMILIMHBI TpeOyeT CHUCTEMaTHYECKOTO W MOCIEN0BATEIBHOTO HAKOIUICHHS
3HAHMH, CIIEOBATEIBHO, IIPOITYCKU OT/ACNBHBIX TEM HE MO3BOJISIOT IITyOOKO OCBOUTH MIPEAMET.

B Xoze NeKIMOHHBIX 3aHATUH 3aJaBaTh MPENOJABATEII0 YTOUYHSIONIME BOMPOCHI C LENbIO
YSICHEHHSI TEOPETUYECKUX TOJI0XKEHHUN, pa3pelleH s CIIOPHBIX CUTYaluH.

CTyneHT MOKET JOIMOJHHUTH CIHCOK HCIIOJIIb30BAaHHON JIUTEPaTypbl COBPEMEHHBIMH
UCTOYHHKAMH, HE TPE/ICTABICHHBIMHU B CIHCKE PEKOMEHIOBAHHOM JHMTEPATyphl, U B JaJbHEUIIEM
UCTIOJIb30BaTh COOCTBEHHBIE MOATOTOBJICHHBIC YUeOHbIE MaTepHUaibl MPH HANMKUCAHUH KYPCOBBIX U
BBIITYCKHBIX KBATU(UKAIIMOHHBIX PadoT.

PGKOMGHZIaIII/II/I 110 IOATOTOBKE K MPAKTHYCCKUM 3aHATHAM

CrynenTam cienyer:

® [P MOJTOTOBKE K MPAKTUICCKUM 3aHATHSAM CJICIYET 0053aTeIbHO UCIIOJIb30BATh HE TOJIBKO
JIEKIUH, Y4eOHYI0 JIUTEpaTypy, HO U IPYyTrue UCTOUHUKHY;

e B Hauaje 3aHATUM 3a4aTh MPENOAABATENI BOIPOCHI IO MAaTepualy, BbI3BABIIEMY
3aTpyJHEHUS B €ro MOHMMAaHUU U OCBOCHUU IMPU PELICHUH 3a7ad, 3aJaHHBbIX IS
CaMOCTOSITEIILHOTO PEIICHHS;

® Ha 3aHATHU AOBOJUTH KAXAYIO 3aJady A0 OKOHYATCIIBHOTO PCUICHHA, JEMOHCTPUPOBATH
MOHMMAaHHWE TPOBEJACHHBIX pacueToB (AaHAJIM30B, CHUTyallMi), B Clyd4ae 3aTpyJHEHHIA
oOparaThCs K MpernoaaBaTeio.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemecrp’ Koa koHTpOIMpYyeMOi KOMIIETEHIHU HanmeHoBanue ,
(UJ1M ee 4acCTH) OLIEHOYHOI'0 CPeJACTBA

3 YK-3 [IpakTuyeckue paboThl,

3 OIIK-1 [IpakTrueckue paboThI, BOIIPOCH K
9K3aMEHY

3 OIIK-2 [IpakTrueckue paboThI, BOIPOCH K
HK3aMEHY.

3 OIIK-3 [TpakTrueckue paboThI,

7.2. TunoBblie 3alaHusl WM MHBIC MaTEepUalibl, H606X0)II/IMI>IC AJIA TEKYLIETr0 KOHTPOJIsA

7.2.1. IlpakTiueckas pabora

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

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

[Ipaktuyeckoe 3anatue Nel. Kiaccupukamuss W perpecCHOHHBI aHaNM3 JaHHBIX C
nomMonipto anroputMa CART

Henb: wu3yunth ocHOBbl mnpumeHeHuss anroputMa CART ngns  pemenus 3agau
KJIaccu(UKaLUU U PErPECCUOHHOI0 aHaIM3a.

Copnepxanue 3a1aHus:
1. B cooTBercTBUM C HOMEPOM BapuaHTa Cr€HEPUPOBATh JaHHbIE, HA KOTOpPHIX OyjaeT
TecTupoBathes padbota anropurMa CART mo kinaccupukanum JaHHBIX.

BapuanTsl 3ananuii:

1 Bapuant: VY 3anuceit 1omxHo ObITh 3 mapametpa. [lepBbiif u3mensercs B auanasone [0,1;
5], Bropoii napamerp — B auanasone [0,1; 3], Tperuii mapaMerp MO>KET IPUHUMATh 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, TonbstTn, Yanaesck.

3 Bapwuanr: [lepBsiii u3meHsercs B nuamnasone [0; 1], Bropoit mapa-meTp — B Auama3one [-2;
2], TpeTuii mapaMeTp MOKET IPUHUMATh 3HAYECHMSI — 1A U HET.

4 Bapuanr: [lepBbiii u3mensercs B quamnasone [-10; 1], Bropoii mapamerp — B nuamnazose [1;
2], TpeTuil mapamMeTp MOXET IPUHUMATh 3HAYEHHs — OTPULIATEJIBHOE 3HAUEHUE, MOJIOKHUTEIBHOE
3Ha4YEeHHE.

2. Ha mo00oM WH3BECTHOM OOBEKTHO-OPUEHTHUPOBAHHOM S3BIKE MPOTPaAMMHUPOBAHUS
pazpaboTath TporpaMmy Ha TpaKkTHKe, peanu3ylonryio BbeimonHeHue anroputmMa CART c
MCII0JIb30BAaHUEM CT€HEPUPOBAHHBIX TAHHBIX.

3. CoxpaHUTh NOJyYEHHOE AEPEBO MPHUHATHS PEIIEHUN JJIs BBINOJHEHHUS 3aJaHuil H3
cieytouiei 1abopaTopHoil paboThI.

Y Ecnu oucyunnuna peanuzyemcsi HeCKOIbKO ceMecmpos, mo cemecmpbl YKasvleaiomes, 6 00HOoU mabauye no nopsioxy.
2Vkazvieaiomes oyeHouHvle cpedcmsd Ons Kaxcool Komnemenyuu 6 coomeemcmsuu ¢ Pazdenom 4 (npumeuanue: ne xajicoyio
KOMNEMEHYuo MOJICHO NPOGEPUMb GONPOCOM K 3a4emy/dK3ameny, m.e. He NO KadicOOU KOMNemeHyuu Mocym Oblmb YKA3aHbl
80NPOCHl K 3auemy/IK3aMeHy; OOHAKO 8Ce BOMPOCHl K 3aUemy/IK3AMEHY 6 COBOKYNHOCHU OOJJNCHbL OblMb YKA3aHbl 6 2page
«Haumenosanue oyenournoco cpedcmeay).



4. B COOTBEeTCTBMHM C HOMEPOM BapWaHTa CICHEPHPOBATh TaHHBIC, Ha KOTOPBIX OyneT
TecTUpoBaThcsi pabora amroputMa CART mnpu pemeHnn 3amgad  perpecCHOHHOTO aHAW3a
(anmpokcumarust GyHKIIHH )

Bapuantsl 3a1aHuii:

1. Bapuant: f(X,y)=3+(x-3)*+(y—4)°

2. Bapuanr: FOx y) =sin(x* +y?)

3. Bapuanrt: f(X,Y)=cos(x*+y?)

4. Bapuant: | (% ¥)= Sin(XC +y°)

5. Iloctpouts B MaTteMatuueckoM makete MathCAD wmm MatLab rpaduk dbyHkuum u
ANMpPOKCUMHUPYIOMNHN Tpad UK, MOTydeHHBIH ¢ ToMotbio anroputma CART.

6. CoxpaHuTh NOJYYEHHbBIE JaHHBIC JIJIS BHIIIOJIHEHUS CIIEyIoNIel 1a00paTopHOil paboThI.

7. OTBETUTH HA BOIPOCHI JIJIsl KOHTPOJIS:

1. Oxapakrepusyite sTansbl BoionHeHus anropurma CART.

2. Kakumu gaHHbpIMH HEOOXO0AMMO 001aath 11 3ammycka anroputma CART?

3. Tlo xakoMy KpHUTEpHUIO OIpelesseTcsl ycloBUE pa3OMeHHs B TEKyLIeM Y3ie JAepeBa
pelieHui moCTPOEeHHOTO ¢ moMotsto anroputMa CART?

4. B uem 3akimouaercsa pekypcuBHocTh anroputma CART.

5. Ilo xakuM napameTpam MPOU3BOJUTCS OCTAaHOBKA BbINOIHEHUs anroputmMa CART?
6. B uem otiinuusg anroputMoB CART u C4.5?

IIpakTnueckoe 3ansatue Ne 2. OnpeneneHue TOYHOCTU U HAXO0XKJIEHUE YCEUYECHHBIX JEPEBbEB
pemenuii no anroputmy CART

Ilenb: M3y4UTh OCHOBBI HAXOXKJICHHME YCEUCHHBIX [JEPEBbEB DELUICHUH U OIlpe/eeHue
TOYHOCTH UX paboThl 1o anroputMsl CART.

Coneprxanue 3a1aHus:

1. Jlng mOCTpOEHHBIX Ha MpeNbIaylied NpakTHKE AEPeBbEB NPUHATHS peIIeHU (0aHO
JIEPEBO, pean3ymolee Kilaccu(UKalUo JaHHBIX U OJIHO JIEPEBO pean3yIollee anmnpoKCUMAIIIo
(GyHKIMN) He0OXOAMMO HAalTH BCE YCEUEHHBIE 1€PEBbsI PEILICHUH.

2. ns peanuzaluy 3alaHusl MOJ HOMEPOM IyHKTa 2 HEOOXOIUMO Ha JHOOOM HM3BECTHOM
00BEKTHO-OPUEHTHPOBAHHOM $SI3bIKE MIPOTPAMMHUPOBaHUS pa3paboTaTh MPOrpamMmy.

3. [IpogemMoHCTpUpOBaTh MPOrpaMMy U €€ pe3yJIbTaT BhIMOIHEHUS IPENOoJaBaTelNto.

. OTBETUTH Ha BOIIPOCHI ISl CAMOKOHTPOJIA:

. Onummure anropuT™M HaXO0KJI€HUS YCEUEHHbIX JiepeBbeB perlenuil no anropurmy CART.
. Kak onpenensercs TOUHOCTb 1€pEBLEB IPUHATHS PELLIEHUH.

. Kputepuii ontuManbHOCTH ycedeHHbIX JepeBbeB o anroputmy CART.

. Tak onpenensercs ommnbka knaccudukanuu no anroputmy CART?

5. ®opmupoBaHre BbIOOPKH IaHHBIX AJIs IOCTPOECHMS JEPEBbEB NMPUHATHS PELICHUH IO
anroputmy CART?

O S

IIpakTnueckoe 3anatue Ne 3. Vcnosnb30BaHHE T€HETUYECKOTO AJITOPUTMA Ul HAXOXKACHUS
KCTPEMYMOB (PYHKIIUH

Ilenb: M3yyuTh OCHOBBI HCIIOJIB30BAHME TE€HETUYECKUX QJITOPUTMOB I HaXO0XKIECHUS
KCTPEMYMOB (DYHKIIHH.

ConepxaHue 3aaHus:

1. BoiOpars ¢ynkmuio f(X), coxmepkailyro Ha BBIODAaHHOM OTpE3KE JIOKAJIbHBIA U
IJ100abHBIM MaKCUMYM.

2. Tloctpouts rpaduk BbIOpaHHOM (yHKIMI B MareMaTnueckoM makere MathCAD wumu
MatLab.



3. CayuyaiiHBIM 00pa30M 3aJaTh MOIYJISIUIO 3HAYCHUN X. B kadecTBe 3HaAYeHW (QYyHKIIUH
pUCNOCOOICHHOCTH HEOOXOAUMO HCIIONIb30BaTh 3HaueHUs (PyHKImH f(X) 11 paccMaTpuBaeMbIX
3HAYECHUH X.

4. 3armyCTUTh BBINOJIHEHHE TeHETUYECKOTO allTOpUTMa B (PUKCUPOBATH HAlICHHBIC PEIICHUS
B K&XKJOW UTEPALIUU BBIMOJIHEHUSI aJlTOPUTMA.

5. IlyreM W3MEHEHHs OIEPATOPOB TEHETHMUYECKOIO aJropuTMa JOOUTHCS 4YTOOBI BCe
HallJICHHBIE PEIICHHs] HAXOJUJIACh B INI00ATbHOM MaKCUMyMe (DYHKITUH.

6. OTBETUTH Ha BOIIPOCHI ISl CAMOKOHTPOJIA:

1. ®opmupoBaHue BEIOOPKH TaHHBIX JJIS 3aITyCKa T€HETUYECKUX aIrOPUTMOB.

2. Kputepuii 0CTaHOBKH BBIMIOJIHEHUS] TEHETUYECKOTO allTOPUTMA.

3. Oneparopbl CKpELMBaHUs B TCHETUYECKUX aJITOPUTMAX.

4. Oneparopsl CENEKIUHU B TEHETUYECKUX aIrOpUTMaX.

5. 3ajgauu, pemaemMbie ¢ TOMOIIbIO T€HETHYECKUX AITOPUTMOB

[IpakTuueckoe 3ansaTue Ne 4. PenieHuMe TEXHHYECKHX 3a/ady C MOMOLIBIO I€HETUYECKUX
aJrOPUTMOB.

[lenb: wM3y4yuTh OCHOBBI HCIOJIb30BAHUE T'E€HETHUYECKUX AITOPUTMOB JUISL PELICHUS
MPAKTUKO-OPUEHTUPOBAHHBIX TEXHUYECKUX 3a/1a4.

Coneprxanue 3a1aHus:

1. BeiOpaTh mpenmMeTHy0 00JacTh M 3afady ONTUMH3ALUH M3 JaHHOH 00JacTH, KOTOPYIO
MOYKHO PEUINTD C IIOMOIIbIO TEHETUYECKHUX aJITOPUTMOB.

2. OnpenenuTb, Kak OyneT BBIYMCIATbCA (DYHKIUS MPUCIOCOOIEHHOCTH sl HaWJEHHBIX
peLeHui.

3. TIonoOparh omeparopsl, HMO3BOJISIONIME PEHINTh BHIOPAHHYIO 33/a4y OINTHMHU3AIHH
(onmeparop orbopa ocoOell [uisl CKpellMBaHUs, OINEpPaTop CKPEIMBAHHUSA, ONEpaTop MyTalluy,
orepaTop oT6opa ocobeli B HOBYIO MOMYJISIHUIO).

4. Ha mro00M W3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3BIKE MPOTPAMMHPOBAHUS
pa3paboTaTh NpOrpaMMy Ha IMPAaKTUKE PEIIAIOIIYI0 BHIOPAHHYIO 3a/1a4y ONTUMHU3AIMH C TTOMOIIBIO
TeHETUYECKUX aITOPUTMOB.

5. OTBeTUTH HA BOMPOCHI 11 CAMOKOHTPOJIS:

1. ®opmupoBaHue BEIOOPKH JaHHBIX JIJIS 3aITyCKa T€HETUYECKUX aJlTOPUTMOB.

2. Kputepuii 0cTaHOBKH BBIMOJIHEHUS] TEHETUYECKOT0 aJiTOpUTMA.

3. Oneparopbl CKpELUMBaHUs B TCHETUYECKUX aIrOpUTMax.

4. OnepaTopbl CEAEKIMH B TEHETHUECKUX AITOPUTMAaX.

5. 3agaum, pemraeMple ¢ TOMOIIBIO TEHETHUECKUX aJITOPUTMOB

[pakTnueckoe 3anarue Ne 5. AQPUHUTUBHBIN aHAJIN3 ¢ TOMOLIBIO arOpUTMa Apriori
Ilenb: W3yyuTh OCHOBBI MPHUMEHEHMsI ajlroputMa Apriori A peleHus 3aaay
ad(UHUTUBHOTO aHAJN3a IPU UHTEJJIEKTyaJIbHOM aHaJIN3€ JaHHBIX.

ConepxaHue 3aaHus:

1. Beicoymath 00bsICHEHUS MPENoAaBaTes M0 UCIOIb30BAHUIO AITOPUTMa Apriori.

2. BpiOpaTh npeaMeTHyr0 00JacTh, B KOTOPOH BO3MOXKHO NpHUMEHeHHe apPUHUTUBHOTO
aHaiM3a U creHepupoBaTh He MeHee 100 TpaH3akuMii, coAepKallMX HE MeHee 25 pa3iIndHbIX
MIPEIMETOB.

3. Ha mo06oM u3BECTHOM OOBEKTHO-OPHEHTUPOBAHHOM SI3BIKE IPOrpaM-MHUPOBAHUS
pa3zpaboTath MpoOrpaMMy, Ha MpPaKTHUKE pEaJU3yIONIyl0 BBINOJIHEHHE anroputma Apriori ¢
MCII0JIb30BAaHNUEM CT€HEPUPOBAH-HbBIX JAHHBIX.

4. Pe3ynbTaT BHINOJHEHHUS MPOrpaMMbl — TaOIMIa HalIEHHBIX acCOLMA-TUBHBIX MPaBUII C
pacyeToM OOBEKTUBHBIX U CYOBEKTUBHBIX METPHK.

5. OTBETUTH Ha BOMPOCHI JIsI KOHTPOJIS:



1. Oxapakrepusyiite nmoHsTue ahPUHUTHBHOTO aHATH3A

2. OxapakTepHu3yire anroputM Apriori.

3. Kakue mapameTpbl MOKET 33/1aBaTh aHAIMTHUK JUISl YIPABIEHUS MPOLIECCOM BBITTOJIHEHUS
anroput™a Apriori.

4. Kakue o0ObeKTUBHbIE U CYOBEKTUBHbIE METPUKU MPUMEHSIOTCA JUIsl OLIGHKH
acCOIIMaTUBHBIX MPABUJI?

5. Yto sBNsIeTCSA pe3yIbTaTOM BBIOJIHEHUS aaropuTMa Apriori?

[IpakTuyeckoe 3ausatue Ne 6. CUHTE3 HEUETKON CUCTEMBI YIIPABIICHMUSI.

[lenb: U3y4ynTh OCHOBBI CUHTE3a HEUETKUX CUCTEM yIPABICHUS.

Copep:xaHue 3a/1aHus:

1. Beicnymare OOBSICHEHHS TMPENoAaBaTeNii MO WCIOIb30BAHUIO CHHTE3y HEYETKOH
CUCTEMBI yIpaBJICHHUS.

2. BeiOpatb npeaMeTHyo 0071acTi 1 0OBEKT YIPaBICHHUS.

3. Jlns cuctembl ympajieHusl OINpeneiuTbh KaKhe CHTHajibl OyayT MOJaBaThCsi Ha BXOJ U
KaKo# CUTHAJ OyJIeT UTPaTh POJIb PETYIUPYIOMIETO BO3ACHCTBUS HA OOBEKT YIIpaBICHUSI.

4. Pazpaborats noacuctemy (az3zu@uKaui BXOJAHBIX CUTHAJIOB C TOMOIIBIO TPEYTOJbHBIX
GyHKIUI NpUHAAIEKHOCTH.

5. CdhopmupoBarh 0a3y HEUETKHUX MpPaBHJI JJs BCEX BO3MOXKHBIX COCTOSHUI BXOJHBIX
CUTHAJIOB HEYETKOM CHCTEMBI yIIPaBICHUS.

6. PazpabGotarp mnoacucremy nedaz3uduKaldyd  BBIXOJHBIX CUTHAJIOB C  ITOMOIIBIO
TPEYTOJIBHBIX (PYHKIINI MPUHAIICKHOCTH U (POPMYIIBI OTIPEICTHHS [IEHTPA MacC.

7. I[IpoTecTrpoBaTh pabOTy HEUETKON CHCTEMBI YIIPABIICHUS.

8. OTBETUTH HAa BOIPOCHI JJ11 KOHTPOJIS:

1. Kak Teopus HEYETKMX MHOKECTB CBSI3aHA C CUCTEMaMHU yIpaBICHUS?

2. [Ipouecc daz3udpukauy B HEUSTKUX CHCTEMaX YIIPABJICHUS.

3. [Ipouecc ¢popmupoBanue 6a3bl HEYETKUX MTPABUIL.

4. ®opmynsl s aedazzuduranui B HEUETKUX CUCTEMax YIpaBIICHHUS.

5. Onpenenenne GyHKUNN NPUHAUIEKHOCTH B HEUETKUX CUCTEMaX yIpaBJICHUS.

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

CTyneHT BBITIOJNHSAET 3aJaHUE MO TMPAKTHYECKOW pabdoTe, 3aTeM COCTABISIET OTYET IO
MpoJielaHHON paboTe M MPOXOAWT MPOLEAypy 3allUThl paboThl mnpenojaBatento. OTYEeTHI
MPUHUMAIOTCS HA MPAKTUYECKUX 3aHATUSIX.

Kpurtepun onenkmn:

- OLEHKAa «3a4T€HO» CTAaBUTCA CTYAEHTY, KOTOPBIM NPOAEMOHCTPHUPOBAN PE3YJIbTaTh
BBITMIOJTHEHUS TIPAKTUYECKON paboThl, COOTBETCTBYIOIIME MOCTABIEHHBIM 33/1a4aM, U MpPel0CTaBUII
oT4yeT, O(OPMJICHHBIH JOIKHBIM O0pa3oM M COJEpXKALIUi KpaTKOe OINHCaHHE MOJYYEHHBIX
pe3yJIbTaToB

- OLICHKA «HE 3aYTEHO» CTABUTCS CTYJEHTY, KOTOPBIM HE IPOAEMOHCTPUPOBA PE3YJIbTaThI
BBITMIOJTHEHUS PAKTUYECKON pabOThl UM HE MPEJCTaBUII MO HEW OTYET WM NMPEACTAaBICHHBII OTYeT
HE COOTBETCTBYET TPEOOBAHUSAM 110 0(OPMIIEHHIO.



7.3. OueHo4Hble cpeacTBa AJs NPOMEXKYTOYHOH aTTeCTAIMU IO HTOraM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonnpocsl K NPOMeKYyTOYHOI aTTecTALMHU

Cemectp 3
Ne
w/n Bonpocs! k 3k3amMeHy
1 | Pacno3naBanue o0pa3oB Kak 3aj1a4ya Kjiaccu(uKauuu
2 | Aaroputm CART: BO3MOXHOCTH, CIOCOOBI TPUMEHEHHSI.
3 | Anroput™m paboThl 1 MaTtemaTuieckuii anmapat anroputMa CART
4 | ITouck onTUMAJIbHBIX YCEUEHHBIX AepeBbeB 1o anroputMmy CART
5 | Otouune B padote anroputMa CART npu pemennn 3aaa4 kiiaccuGukanum u
PETPECCHOHHOTO aHAJIN3a
6 | [HoxroroBka obydaromiei BEIOOPKH jJisi mocTpoeHus gepesa no anroputMy CART
7 | Kputepuii nis onpeaeneHus: ONTUMAIBHOTO pa30UeHUs UCXOAHOTO MHOKECTBA 110
anroputmy CART
8 | IlpumMep mocTpoeHus MOJTHOTO JAepeBa NpuHsTHs pemeHui mo anroputmy CART
9 | [IpobyiemMbl TOMCKA YCEUECHHBIX JEPEBbEB MPUHITHS PEUICHUN
10 | BeiBog gopmysl i orieHKU 3¢ (hEeKTUBHOCTH pa30MeHH sl ¢ UCIOJIb30BaHueM HHaekca Gini.
11 | Kpurepuii onTUMaJIbHOCTH IIPU NOMCKE YCEUEHHBIX JiepeBbeB 1o anroputmy CART
12 | IIpoGnemsbl nccaeaoBaHUM TPaH3aKIMK, BO3HUKAIOIIKE MpU ahPUHUTHBHOM aHAIHM3E U
pemaemMple ¢ MOMOIIBIO aNropuT™Ma Apriori.
13 | IIpumep paboTs! asiroputMa Apriori
14 | OcHoBHBIC IOHATHS U HA3HAYCHHE ajdroputMa Apriori
15 | IlpaBuiio aHTUMOHOTOHHOCTH B JIrOpuT™Me Apriori
16 | MaremaTtuueckuii annapaT ajaroputma Apriori
17 | OOBbeKTUBHbIE METPUKHU aCCOLMATUBHBIX MPABUII: MOJAEPAKKA, IOCTOBEPHOCTD.
18 | CyObeKTHBHBIE METPUKH ACCOLIMATUBHBIX MPABWIL: JU(T U JIEBEPEIK.
19 | Pe3ynbTat BHINOIHEHUS adroputMa Apriori
20 | OcHOBHBIC IOHSATHS M HA3HAUCHHNE TCHETHYECKUX AJITOPUTMOB
21 | Cxema pabOTHI TEHETHYECKUX aITOPUTMOB
22 | Ilpumep pemieHns 3aJa91 ONTHMH3AINHN C TOMOIIBI0 TeHETHYECKOTO arOPUTMa
23 | IToaroToBka JaHHBIX JAJIS peIIEHUs 3a/1a4 ONTUMHU3AIMH C TIOMOIIbI0 T€HETUYECKOT0
QITOPUTMA
24 | OnepaTopsl BIOOpa poAMTENIeH B TeHETHUECKUX AJITOPUTMAX — MAHMHUKCHSI, HHOPUIUHT
25 | OnepaTopsl BBIOOpa pOAHUTENCH B TEHETHUECKUX AITOPUTMaX — ayTOPHIUHT, TYPHUPHBIHA
otbop
26 | Mertoa pyneTku ajisi oT60pa ocoOeii-poauTesnieil B reHeTHUECKUX aITOPUTMAX
27 | CkpemmBaHue 0co0ei 1o METOAY AUCKPETHON PEKOMOMHAIINHI
28 | CkpemmBanue oco0eif Mo MeToay NpoOMeXYTOUHOW PEeKOMOUHAIMH
29 | CkpemmBaHue 0co0€H 1Mo METOY JIMHEHHON peKoMOWHAINN
30 | CkpemuBanue ocodeil Mo METoay MHOTOTOYEYHOI'O0 KPOCCHHIOBEpa
31 | CkpemmBaH#ue 0COOCH 10 METOAY OJTHOPOJIHOTO KPOCCHHTOBEpa
32 | CkpemmBaH#e 0COOCH 10 METOY TPHAIHOTO KPOCCHHTOBEPA
33 | CkpemmBanue 0co0eil Mo METOAy MEPETaCOBOYHOTO KPOCCHHTOBEPA
34 | OnepaTop MyTaIuu Jijist 0cO0el BEMECTBEHHOTO THTIA
35 | JIBouyHas MyTal¥si ¥ INIOTHOCTh MYTAIHH.
36 | OT6op 0cobOei B HOBYIO TOITYJISIIHAIO IT0 METOAY YCEUCHUS
37 | Daurtapuslii 0T00p 0co0eil B HOBYIO MOIMYJISAIINIO




Ne
Bomnpocskl Kk 3K3aMeHy
n/n
38 | Ot6op 0cobeil B HOBYIO MOIYJISIIIUIO METOI0OM BBITECHEHUS
39 | OT6op ocobeli B HOBYIO MOMYJISIITUIO IO MeTo Ty bosbiimana
40 | KaHOHMYECKUI TeHETHYECKUI aJITOPUTM
41 | Mojenb reHeTHYECKOT0 aJIFOPUTMa - TEHUTOP
42 | Mojienb TeHETHUECKOT0 JITOPUTMA - THOPHUIHBIN aJITOPUTM
43 | Mopenb reaernyeckoro anropurma - CHC
44 | I'eHeTHYECKHI anropuT™ ¢ He(UKCUPOBAHHBIM pa3MEpPOM MONYJISIIUU
45 | IlapamienbHOE BBIIOJIHEHNE FEHETUUECKUX AJITOPUTMOB
46 | BeiOop mapaMeTpoB reHeTHYECKOr0 aJITOPUTMA
47 | llpuHUMOBI ASWCTBUSI HEUYETKUX CHCTEM YIPABJICHUSI.
48 | ba3a 3HaHUI B HEYETKOMN CHCTEME YIIPaBICHUS
49 | IIporecc daz3uduKauy CATHAIOB B HEUYETKUX CUCTEMaX YIPaBJICHUS
50 | Hdedas3udukaiysi CHTHAIOB Ha BBIXOJIC HEUYETKON CHCTEMBI YITPABICHHS
51 | Pacuer ympaBisiroliux BO3ACHCTBHIA 110 0a3e 3HAHUN B HEUETKOW CHUCTEME yIpPaBICHUS
52 | Ilpumep cuHTE3a CUCTEMBI HEYETKOTO YIPABJICHHUS
53 | IlpuynHbI NOSIBJIICHUS U IPEUMYILIECTBA HEUETKUX CHCTEM YIPABICHHUS
54 | Anroputm MaMiaHu B cucTeMax HEYETKOrO BbIBOAA
55 | Cnoco6sl hopMupoBanus 0a3bl MPaBUII ISl HEUYETKON CUCTEMBbI YIIPaBICHUS
56 | ANTOpPUTM MOCTPOCHUS] HEYETKUX CUCTEM YIIPABJICHHUS
57 | AnanTuBHble U THOPH/IHBIE HEYETKUE CUCTEMBI YIIPABJICHUS
58 | ObGnactu NpUMEHEHHsI HEYETKOM MaTeMaTHKU
59 | Onenka TOYHOCTH pabOTH HEYETKHX CHCTEM YIPABJICHUS
60 | IlpeumyniecTBa HEUETKUX CHCTEM yIPABICHUS
7.3.2. Kputepuu u HOPpMbI OLEHKH
dopma
Cemectp NMPOBCICHIN Kpurtepuu u HopMbI OLleHKH
NPOMEKYTOYHOM
aTTecTaluu
3 DK3aMeH 1o COTIINYHO» [TomyyeHbl OTMETKHM «3auTEHO»
ouneram B [0 BCEM IMPaKTUYECKUM paboTam,
ycTHOM hopme HPEeayCMOTPEHHBIM paboueit
MIPOTPaMMOii JVCIUTUTAHBL.
Crynent JOJKEH 3HaAMb

OCHOBHBIE OIPEICIICHHSI, METOJIbI
U TEXHOJOTHMU paclo3HABaHUs
00pa3oB, YMETb aHAIU3UPOBAMb 1
CpaBHHBATh pa3InyYHbIe
TEXHOJIOTHH.

«Xopouo»

[TonyueHbl OTMETKH «3aYTEHO»
[0 BCEM IMPaKTUYECKUM paboTam,
MIPENYCMOTPEHHBIM paboueit
MIPOrpaMMoi JUCITUTITAHBI.
CTyneHT JOIKeH pazbupamsbcs B
OCHOBHBIX TEPMHUHAX M TOHSATHUSX.




Cemectp

dopma
NPOBeIeHUs
NPOMEKYTOUYHOM
arTecTanuu

KpuTtepuu u HOpMbI OLleHKH

3HAaeT OCHOBHBIE TEXHOJIOTUU
pacro3HaBaHHUsl 00Pa30B.

«YIOBJIETBOPUTEIILHO

[TomyyeHBl OTMETKH «3auTEHO»
10 BCEM IPAKTHYECKHM padboTam,
IIPEyCMOTPEHHBIM paboueii
IPOTPaMMOii JMCIUTUTAHBIL.
Crynent 3HAET OCHOBHBIE
TEPMUHBI W  TIOHATHUS, 3HACT
HEKOTOpbIE TEXHOJIOTHUH
pacro3HaBaHusi 00pa3oB.

«HCYOOBJICTBOPUTCIBLHO»

He 1o BceM mnpakTudeckum
paborawm, PEyCMOTPEHHBIM
paboueii IIPOrpaMMoit
JUCLUIUIMHBI, TI0JIy4€Hbl OTMETKH
«3aureHo». CTylneHT He 3HaeT
Haubonee ajicHvle ONpPENCIICHUs,
HE MOXXET OpHEHTHPOBATHCA B
Marepuaie.




8. YueOHOo-MeToAMUYeCKOE M HH(POPMALMOHHOE O0ecieYeHHe TN CUMILTUHBI

8.1. Obs3aTesbHAs IMTEPATyPa

Tun (yueOHMK, yueOHOe

KoaunuecTtBo B
HAY4YHOM

Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJji0BoK) I'ox u3nanus oudamorexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, JAP.) 3EC
9BC
OCHOBBI AITOPUTMH3ALIUU U AL ER
1. | I'ypuxos, C. P. p 1 YueOHoe mocodue 2018 https://znanium.co
nporpamMmmupoBanus Ha Python
m/catalog/product/
924699
OBC «Jlanp»
. https://e.lanbook.c
2. LlexanoBckuii, B. B. VYnpasieHue JaHHBIMU YueOHuK 2015 W
152/#1
OBC «IPRbooks»
BBeneH1e B TEOPUIO UCKYCCTBEHHOTO http://www.iprbo
3. | Cricoes /]. B. E—— VYuebOHOE mocodue 2014 okshop.ru/30835.
html
8.2. lononHuTEIBHAS IUTEPATYPA
Tun (yueOHHMK, ydeOHOE KOqueCTEO B
HAY4YHOI
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3ar/iaBue (3aroJjioBoK) I'oa w3nanus oudamoTexe /
n/n MeToAnYecKoe mocooune,
HaumenoBaHue
NPaKTHKYM, JAP.) 3EC
1. |Ilasnos C. H. CucTeMbl HCKYCCTBEHHOT'O MHTEIUIEKTA. YuyebHoe nmocobue 2011 3BC «IPRbooks»

Yacts 1

http://www.iprbo
okshop.ru/13974.




Tun (yueOHuK, yueOHOe

KoaunuecTBo B

HAY4YHOM
Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJji0BoK) I'ox u3nanus oudamorexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, AP.) 3EC
html
2. | IlaBnos C. H. CucteMbl HICKYCCTBEHHOTO MHTEILICKTA. YueOHoe mocodue 2011 3BbC «IPRbooks»

YacTtb 2

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




pecype] —

8.3. Ilepeuyenb mnpogeccCHOHANBHBIX 023 JAHHBIX U MH(OPMAIMOHHBIX CIIPABOYHBIX
cUcTeM
Springer International Publishing, Part of Springer Science+Business Media [DnekTpoHHBII

Springer International

http://link.springer.com . — 3ar1. C 5kpaHa

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Publishing AG, 2020.

Pexum poctyma K KypH.:

Ne Hanmenosamme IO PexBHU3UTHI uormsf)pa
n/n (nata, HOMep, CPOK JAeHCTBHS)
1 MathCAD MCD-7514-P/MCD-7503CP oT
21.07.2009
2 | JupyterLab Jlunensuss GNU GPL

8.5. Onucanne MarepuaJbHO-TEXHHUYECKOI 0a3bl, HEOOXOAMMOM /I OCYIIeCTBJICHUS
00pa3oBaTeIbHOIO Mpouecca Mo JMCUUIIMHE

HaumeHoBaHnue 000py10BAHHBIX Y4eOHbBIX
Ka0MHeToB, 1a00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /1JIsl IPOBeIeHUs
. IlepeyeHb 0OCHOBHOTO 000pPY/A10BaAHUSA
N/ | MPaKTHYeCKHUX U JIAa00OPaTOPHBIX 3aHATHIA,
IOMeIeHUH JJISI CAMOCTOATEILHOMI
padoThl 00y4aomuxcs (HOoMep ayAUTOPUH)
KomnbroTepHslii kitacce Kommprorep (Monutop 197, cucTreMHBII
omok Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb) - 12 mm, cron
1 YYEHUYECKUI - 7 IT., CTOJI
KOMITbIOTEPHBIN -12mr., CTOII
MPENoIaBaTeNIbCKUM -1 MIT., CTYJbs -3 51IT.
Jlocka ayauropHasi(menosas) - 1 mir.
JlekumonHas ayiutopus 80 mocagounbix MecT. CTON yYeHUUECKHI
JIBYyXMECTHBINH (MOHOOIIOK) — 41 mIT., JOoCKa
2 ayauTopHas 3-X ceKUuOHHas (MenoBas)-1
IIT., CTOJ NIPENoAaBaTeNbCKUW -1 miT.,
CTYJI-2 WIT., IpoeKTop Acer
ITomemenue g camoctosTenbHOM paboTsl | CTON yyeHMuyeckuit-26 mr., cTyn-26 mr.,
3 | cryneHToB KOMIIBIOTEP C BBIXOJIOM B CE€Th MHTEPHET-

16 1r.




