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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Paboyas nmporpaMma AUCHUILIHHBI

1. EJIA 1 3AJIAYU OCBOEHMUSA JUCIIUITJIMHBI
Iesnbto OCBOEGHUS TUCUMILIMHBI «MeTo/bl MAIIMHHOTO O0YYEeHHUs» SABISETCS 3HAKOMCTBO
CTYACHTOB C TEOPETUYECKUMH OCHOBaMH M QJITOPUTMAaMH MAIIMHHOTO OOY4YeHHs, HX
BO3MOXXHBIMH IPAaKTUYECKMMH DPEANU3ALUAMA M IPUMEHEHHEM IPU PELICHUH IPHUKIAIHBIX
3a/1a4.
3aza4u OCBOCHMSI TUCLUUILINHBIL:
® U3yYUTh TEXHOJOIMM, IPOrpaMMHBIE CPEJICTBA M METOJbl MALIMHHOTO OOy4eHus s
peLIeHUs IPUKIaAHbIX 3a/1a4;
® U3YYUTh NPUHIUIBI PAOOTHI HEMPOHHBIX CETEN;
®  U3Y4YUTh 33/1a4M KJacCU(UKALMKU U KJIacTepU3aluu OOJIbIINX 0ObEMOB JAHHBIX;
® [IOJyYUTh HAaBBIK BbIOOpA, TOCTPOECHUS, OOY4YeHHs] M MCIIOJIB30BAaHUS OCHOBHBIX
KJIacCU(UKATOPOB MPH PEUICHUN PUKIIAIHBIX 3a/1a4;
® [IOJIYYHUTb HaBBIK Pa3pabOTKHU MpOrpamm JUIsl pelIeHUs 3a/1a4 MAIIMHHOTO 00y4YEeHHUSL.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Jucuunnuza « MeToipl MalIMHHOTO O0YYeHHs» YUTaeTcs B /-OM cemecTpe 4-oro Kypca
CTyJIEHTaM OYHOH (OpMBbI O0yUYEHUS U SIBISETCS JUCHUIUIMHOW BapuaTUBHON dactu bioka 1
Huctumuuel (Moxynu) OcHoBHO# [Ipodeccuonanshoit OOpazoBarensHoi [Iporpammsr 1o
HanpasyieHuto noAaroroku 02.03.03. — Maremarudeckoe obecrnieueHue U aJMUHUCTPUPOBAHUE
MH(OPMAILIMOHHBIX CUCTEM.

Jnst u3ydeHuss AaHHOM JUCUUIUIMHBI HEOOXOIMMBI 3HAHHWS OCHOBHBIX TIOHSATHH U
METOJIOB MaTeMaTUKU, UMHPOPMATHKU U MPOrpaMMHUPOBAHUS, MOITYYCHHBIE B XOJE HU3YUYCHHS
qucuuruH: - YucieHnHsle Meroasl, MMurannoHHOe MoaenupoBaHue, Teopus cucreM H
CUCTeMHBIN aHanu3, MeToJbl MPOrpaMMUPOBAHMS COBPEMEHHBIX HH(DOPMAIIMOHHBIX CHCTEM,
AnMUHHCTpUpOBaHUE WH(GOPMAITMOHHBIX cHCTeM, CHUCTEMBbl TNPUHATHUS pelieHui, MeTobl
pa3paboTKu mporpaMMHoro obecnedenusi, OnepanuonHsle cuctemsl, bassl nanHbIX, OOBEKTHO-
OpUEHTUPOBAHHOE MporpamMmHupoBaHue, MeToapl M CUCTEMBbl 00pabOTKH OOJBIIKMX JaHHBIX,
[TporpammupoBanue Ha si3bike Java, Pa3paboTka MOOMIBHBIX TPUITIOKEHUH.

JlucuMmiauHa 3akiajbpiBaeT HMH(OpPMAlMOHHBIE 3HAHHUS HEOOXOIUMBbIE JUIsl H3y4eHUs
TaKUX KypcoB, Kak: [lapamnenbHoe mporpammupoBaHue, OOHapyKeHHE BTOPXKEHHUM W 3alluTa
nHpopmanuu, OyHKIIMOHATBFHOE TTPOrPAMMHUPOBAHKE, a TAKKE MPHU MPOXOXKIECHUU MPAKTHKU U
IOArOTOBKE K TOCYJapCTBEHHON UTOTOBOM aTTECTALUMU.

3. IIEPEYEHb IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 11O
JUCHUIVIMHE (MOAVYJI0), COOTHECEHHbBIX C [IINIAHUPYEMbBIMHU
PE3YJbTATAMU OCBOEHHUS OBPA3OBATEJBLHOMN NPOT'PAMMBI:

Kox u HaumeHoBaHue
peaiu3yeMoii KOMIEeTeHIMH

IlepeyeHb MIAHUPYEMBIX Pe3YJbTATOB 00y4YeHHS MO
AMCHMILINHE (MOIYJII0), COOTHECEHHBIX €
HHAUKATOPAMMU JOCTHKEHHUS] KOMIIeTeHIIH

I1K-3. CnocoOeH ucnonb30BaTh
3HAHMS HaIIpaBJIICHUH pa3BUTUS
KOMITBIOTEPOB C TPATUIIMOHHON
(HeTpaUIIMOHHOM) apXUTEKTYPOii;
COBPEMEHHBIX CUCTEMHBIX
IIPOIPaMMHBIX CPEJICTB;
OTIEpPAIlMOHHBIX CUCTEM,
OIIEPALMOHHBIX U CETEBBIX
000J104€K, CEpBUCHBIX POTPaMM,;
TEHJICHIINH Pa3BUTHUS QYHKIMHA U

3HAaTE. CCPBUCHEBIC IPOrpaMMBbl;, TCHACHI VN Pa3BUTUA
GYHKIUH ¥ apXUTEKTYp MPOOIEMHO-OPUEHTHPOBAHHBIX
IporpaMMHBIX CUCTEM U KOMITJICKCOB IJId PCIICHUA
3a/1a4 MalTMHHOTO 00YyYeHHUS,

VYMeTs. MPUMEHATHE METOABI U CCPBUCHBIC ITPOTPAMMBIL
JUISL peIlieHus 3a]1a4 MallTHHHOTO 00y4eHNS;

Brnagers: HaBblkaMu pabOTHI C CEPBUCHBIMU
MporpaMMaMu AJIs PEeIIeHUs 3a]]a4 MAITHHHOTO
oOyd4eHwusI.

Dopma A
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aApXUTEKTYp IpoOIEeMHO-
OPHMEHTUPOBAHHBIX POrPAMMHBIX
CHCTEM U KOMILICKCOB B
1poheCCHOHATBHOMN e TeIbHOCTH

I1K-4. CriocobeH UCcmoab30BaTh
OCHOBHBIC KOHIICTITyaJIbHBIC
NOJIOXKEeHHS (DYHKIIMOHAIIBHOTO,
JIOTHYECKOT0, 00BEKTHO-
OPUEHTUPOBAHHOTO W BU3YaJIbHOTO
HaIpaBJICHUH POTrPaMMHUPOBAHHUS,
METO/IbI, CIOCOOBI ¥ CPEICTBA
pa3paboOTKU MPOrpaMM B paMKax
JTUX HANPABJICHUN

3HaTh: A3bIKK IPOTPAMMUPOBAHHUS, OCHOBHBIC
OMOIMOTEKH U Cpebl Pa3padOTKU JIJIsl PEUICHHS 3a/1a4
MAIIHHHOTO 00YYeHUS;

YMeTh: pa3pabaThiBaTh MPOTrPaMMBbI [T PEIICHHs 33124
METOAaMH MAaIlTMHHOI'O O6y‘-I€HI/ISI C UCIIOJIB30BAHUEM
Pa3IUYHBIX HAMPABICHUN MIPOrPAMMHUPOBAHUS;
Bnagers: HaBbIkaMu pa3pabOTKU NPOrPaMMHBIX CPEACTB
JUISL peai3aiii METOI0B MAIIMHHOTO 00y4YeHHUs Ha
OCHOBE Pa3JINYHbIX HAIIPABIECHUN TPOrPaMMHUPOBAHUSL.

IT1K-5. Crioco0OeH HCIIoIb30BaTh
COBpPEMEHHBIE METOJIbI Pa3pabdOTKH
nu peaJII/I3aIlI/II/I KOHerTHI)IX
AJITOPUTMOB MaTeMaTHYECKUX
Mojeser Ha 0a3e I3bIKOB
IPOrpPaMMHPOBAHUS U TTAKETOB
MPUKIIAJHBIX IIPOTPAMM
MOJICTTUPOBAHUS

3HaTh: TEXHOJIOTUH, IPOrPAMMHBIE CPEACTBA U METOIbI
MAaIIMHHOTO O0YUYEeHMs JUIsl PELIeHUs IPUKIIaIHBIX
3aJa4; IPUHIHIEI paOb0Thl HEHPOHHBIX CETEH; METOIbI
KJIaccu(UKaUK U KIacTepru3anuu O0JbIINX 00bEMOB
JTAHHBIX;

YMeTh: UCTIOIB30BaTh IPOrPaMMHBIE CPEJCTBA,
pa3pabarbIBaTh U COMPOBOXKAATH POTPAMMBI IS
peleHus 3a/1a4 MallliHHOTO O0yYeHHUS;

Biamers: HaBpIKaMU IPUMEHEHUS METOOB MAIIMHHOTO
o0yueHHMs Ui PEeLIeHUs IPUKIIaIHbIX 3a/1a4; HaBbIKAMU
pa3paboTKK MpOTpaMM ISl pEIIeHUs 3a/1a4 MAIIUHHOTO
o0y4eHwus.

4. ObIIAA TPYAOEMKOCTD JNUCHUIIJIMHBI
4.1. O0beM IMCHUILIHHBI B 3a4€THBIX eIHHULAX (Bcero): 5 3.e.
4.2. O0beM JUCHMILIMHBI 10 BHIAaM yue0HOii padoThl (B yacax): 180 uyacoB

KonnuectBo yacoB (hopma 00yueHus: OUHast)

Bun yue6HO#M paboThI

Bcero no miany

B 1.4. no ceMeCTpaMm

7
KonrakTHas pabora
00yJaromuxcs ¢ 12[72* 72[72*
npenoaaBaTeaeM
AyJHUTOpPHBIC 3aHATHS: 72172 72[72*
Jlekuuu 36/36 36/36*
NPaKTHYECKHE U - -
CEeMUHAPCKHE 3aHSTUS
nabopaTopHbie paboThI 36/36* 36/36*
(;1aGopaTopHBIA
MIPaKTUKYM)
CamocrosiTenpHas paboTta 72 72

Texymui KOHTPOJIb
(KOJIMUYEeCTBO U BUJI:
KOHTPOJIbH. padoTa,
KOJUIOKBUYM, pedepar)

TectupoBanue, mpoBepka
J1ab0OpaTOPHBIX paboT

TectupoBanue, mpoBepKa
71a00paTOPHBIX pabOT

Kypcosas pabota

Buasl npoMexxyTouHOM
arrecrainuu (PK3aMeH,

DK3aMeH DK3aMeH

36 36

Dopma A
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3a4er)

Bcero yacoB no
UCLAIINHE

180

180

*KomnyectBo uwacoB paboter [IIIC ¢ oOydarommmucs B AMCTAaHIMOHHOM (opmaTe cC
MPUMEHEHHUEM DJIEKTPOHHOTO 00y4YeHus
B cnyyae HeoOXOAMMOCTH HCHOJB30BAHUS B YU4EOHOM IPOLIECCE YACTHYHO/MCKIIOYUTEIHHO
JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH B Tabimune uepes
Kor4uecTBO YacoB pabotsl IITIC ¢ oOydaromuMucs it MPOBEACHUS 3aHATHI B JUCTAHIIMOHHOM

dbopMmaTe ¢ IPUMEHEHHEM IJIEKTPOHHOTO 00YUECHHUS.

CJICI  YKa3bIBACTCA

4.3. Conep:xanue IMcUMILIMHBI (MoayJisi) PacnpenesieHue 4acoB no remam u
BH/JaM y4eOHOil padoThbI:
dopma 00yueHus: 0UHas

Bupl yueOHBIX 3aHATUI
AyIUTOpPHBIE 3aHATHS
3aHsaTus
HazBanue JlaGop @
pasnenos | Beero [IpakTuye aTopH B Camocros OpMa TeKyIIero
L TeM Jlexum CKHe i WUHTEpaK | TeJbHAas | KOHTPOJI 3HAHHUH
u 3aHATHS, TUBHOU pabora
pabort
CEeMUHapbI o bopme
Tema 1. 18 4 - 4 2 10 YcTHbIi omnpoc,
Beenenue TECTUPOBaHUE,
B 3aIuTa
MaluHHOe 1a00paTOPHBIX
oOyueHue pabor
Tewma 2. 18 4 - 4 2 10 YcTHBI onpoc,
JInnelinble TECTUPOBAHUE,
MOJIeNTU 3alUTa
perpeccuu 1a00paTOPHBIX
pabot
Tema 3. 18 4 - 4 2 10 YcTHBIN ompoc,
Jloructuy TECTUPOBAHUE,
ecKas 3amuTa
perpeccust 1a0opaTOPHBIX
pabort
Tema 4. 22 6 - 6 3 10 YcTHBIN ompoc,
Heliponn TECTUPOBAHUE,
BIC 3amuTa
CEeTH 1a00paTOPHBIX
pabot
Tema 5. 22 6 - 6 3 10 YcTHbIi onpoc,
HepeBps TECTUPOBAHUE,
peLeHui 3alura
1ab0paTOPHBIX
pabot
Tema 6. 22 6 - 6 3 10 YcTHBIN ompoc,
Anroputm TECTUPOBAHUE,
AdaBoost 3a1uTa
1a00paTOPHBIX

Dopma A
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MI/IHHCTepCTBOVHayKI/I M BBICIIETO ?GpaSOBaHHﬂ PO Dopma
VIbSHOBCKHUI TOCYAAapCTBEHHBII YHUBEPCUTET
®-Paboyas nmporpaMma AUCHUILIHHBI
pabor
Tema 7. 24 6 - 6 3 12 YcTHBIN ompoc,
Knact cpus TECTUPOBAHUC,
aluAa 3amuTa
J1a00paTOPHBIX
pabor
OKk3aMeH 36
Htoro 180 36 - 36 18 72

5. COAEP) KAHUE JTUCIUJIIMHBI MOAYJIs)
Tema 1. BBeienne B MalinHHOE 00yUeHUe
O0630p 3a1ay, pemaeMbIX AITOPUTMAaMH MAIIMHHOTO oOydeHus. Kiaccudukanus anropuTrMoB
MamuHHOoro o6y4eHus.
Tema 2. JInuneiinble Mo1eJIU perpeccun
Jlunelinas perpeccusi. Jluneitnole mMozmenu perpeccuu. basuchbele (ynkiuu. Perymspuszarus.
IIporpammHas peanu3anys aIropuTMa JUHEHHON pErpeccum.
Tema 3. JlorncTudeckas perpeccust
IleneBast (yHKUUS JIOTUCTUYECKOW perpeccuu. Perymsipusanus JIOrMCTUYECKON pErpeccuu.
[TporpamMHas peann3anus alropurMa JOTUCTUYECKON perpeccuu.
Tema 4. Heliponnble ceTn
Crpyktypa Heiipona. Ctpyktypa HeilpoHHON ceTtu. OOyueHUS HEHPOHHOW CETH C MOMOIIBIO
AnroputmMa 00paTHOTO pacmpocTpaHeHus omuOku. [Iporpammuas peanmsanusi anropuTMa
00paTHOrO PACHPOCTPAHEHUSI OLIMOKH.
Tema S. /lepeBbs pelieHuin
CrpykTypa nepeBbeB pemieHui. Buabl pazgenstomux QyHkuuil. OOydyeHus aepeBa pelieHHi.
Anroputm random forest. [Iporpammuas peanuszamnus aepeBa perieHHi.
Tema 6. Anropurm adaboost
Onucanme anroputma adaboost. MaremaTtuueckoe oOocHoBaHMe anroputMa. Kackan
Knaccugukaropos. [Iporpammuas peanuzanus anropurma adaboost.
Tema 7. Knacrepuzauus
O030p CylIECTBYIOIMX aAITrOPUTMOB Kiaccupukanuu. Amnroput™m k-means. Ilporpammuas
peanuzanus anropurma k-means.

6. TEMbI IPAKTUYECKHNX 1 CEMUHAPCKHNX 3AHSTUAM
Hannwiii 6uo pabomul ne npedycmompen YII.

7. JABOPATOPHBIE PABOTHI (JABOPATOPHbBII IPAKTUKYM)
JlabopaTtopHnas pabota 1. «OcHOBHI si3b1Ka Pythony.
JlaGopatopHas pabota 2. «Knaccupukanus TaHHBIX».
JlaGopaTtopnas pabora 3. «Knaccudukanms metogom "K-ommkaimmx coceneit'».
JlaGopatopHas pabota 4. «OcHOBBI paboThl ¢ Pandasy.
JlaGopaTopHast paboTta 5. « AHaJIM3 TaHHBIX ¢ MOMOIIBI0 Pandasy.
JlaGopatopHas pabota 6. «JIuHeiHas perpeccus».
JlaGopaTtopHnast pabota 7. «JlepeBbs pelieHmi.
JlaGopatopHas pabota 8. «MeToJ ciy4yaifHOTO Jiecay.
JlabopaTtopHnas pabota 9. «Pabdota ¢ OpenCVy.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB
Jannwii 6uo pabomot ne npedycmompen YII.

Dopma A Crpannna 5uz 10
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9. MIEPEYEHbB BOIITPOCOB K OK3AMEHY
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25
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31
32
33

Krnaccudukanus anropuTMOB MaITHHHOTO 00Y4YEeHHUS.

Perpeccus, nuHeliHas perpeccus, JMHEUHbIE MOJCIIH PErPECCUH.
LleneBas GpyHKIUS TUHEHHON perpecCcum.

BBoxa u Bu3yanuzanus oqHOMEPHBIX JaHHBIX B R. 'ncTorpamMmma, «suk ¢
ycaMu», X CBOMCTBA, IPUMEPBI IPUMEHEHHUS.

BBoj u Bu3yanm3anus JByMEpHBIX JaHHBIX B R. O0ako Touek, ero CBOuCTBa.
O6umako cioB. [Tpumeps! TpuMEHEHuUs.

WuTepakTuBHas BU3yannzanus ganHbix B R. bubnuoreka Highcharter. [Tpumepst
UCIOJIb30BaHUS.

Busyanuzanus cereit B Buae rpagos B R. [Tpumepsr.

[TocTpoenus ¢ ucnosb3oBaHueM reorpaduueckux kapt B R. [Ipumepsi.
MHuoromepHas Busyanmsanus B R. [Ipumepsr.

W3menenue ¢popmara rpaduka B R: macmrabupoBanue, arperupoBasue,
uepapxusi, puIbTparys.

OcHOBHBIE KJIacChl 3ajlay aHAJIM3a JaHHBIX U MAlIMHHOTO 00ydeHus. [Ipumepsl.
3amaua KraccuUKaIUK: MOCTAaHOBKA, 0030p METO/IOB PEIICHUS, IPHMEPHI.
3aJaya KJIaCTEpU3aLMK: IOCTAHOBKA, PEILICHUE, IPUMEDBI.

JIvHEeHBIN perpecCUOHHBIN aHAIN3: MOCTAHOBKA 3a/1a4H, PELIEHUE, IPUMEDHI.
Meton LASSO nns BeiOOpa nepeMeHHBIX B MHOKECTBEHHOM PErpecCHOHHOM
MOJIETIH.

OnHodakTOpHAas JTOTUCTHYECKAs! perpeccus: MoJiellb, 00JIaCTh IPUMEHEHUS,
BBIYHCIIUTENIbHBIE ACIIEKTHI.

DKCIIOHEHIANIbHAs perpeccusi: MoJiellb, 00JacTb IPUMEHEHHUS,
BBIYHCIIUTENbHBIE aCIIEKTHI.

MHoXecTBeHHast JOTUCTUYECKask PErpeccHsi: MOJIeNb, 001acTh MPUMEHEHUS,
BBIYHCIIUTENbHBIE aCIIEKTHI.

CpencTBa OLIEHKH KayecTBa PEIICHUs 3aa4K KJIACCU(PHUKAIHH.

ROC-kpuBbIe: OCHOBHBIE TIOHATHS, IOCTPOSHHE B R, mpakTHueckoe MpuMeHEeHNe
HelipoHHBIE C€TH ¥ HCKYCCTBEHHBIA MHTEIJIEKT: OCHOBHBIE TOHSTHS.
OOyueHne HeHPOHHBIX CETEH.

IlepuenTpoHbI 1 MHOTOCJIONHAs apXUTEKTYpa.

Knaccugukanus. Jlornctuyeckas perpeccus.

LeneBast GyHKIHMS JTOTUCTHUECKOW PErpeccui.

Perynspusanus.

Hetiponnsie cetn. CTpykTypa HEHPOHHOMU CETH.

AnropuT™M 00paTHOTO PACTIPOCTPAHCHUS OIIUOKH.

JepeBbs pemeHuil. O0yueHue epeBa perieHui.

Anroputm Random Forest.

Anroputrm AdaBoost.

Kackan knmaccuduxaropos. O0yueHue kackasa.

Knacrepuszanus. Anropurm k-means.

10. CAMOCTOSATEJBHAS PABOTA OBYYAIOIIUXCSA
®dopma 00yueHus: oUHas

O6bvem dopma KOHTPOJIsS
HasBanue u pa3nenos .
Bunx camocTositenbHOM paboThI B yacax
A TEM
Tema 1. Beenenue B YTEHUE OCHOBHOU U JONOJHUTEILHON 10 YcTHBINM onpoc,

Dopma A
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MalIMHHOE O0YYeHHE | IMTepaTypbl, CAMOCTOATEIBHOE U3YUCHUE TECTUPOBAHUE, 3alINUTA
MaTepHuasa I10 JIATEPaTypPHbIM UCTOYHHKAM, 1a00paTOpHBIX PaboOT
BBITIOJTHEHHUE JTA0OPATOPHBIX paboT
Tewma 2. Jluneiinbie YTEHHE OCHOBHOM U JOMOJHUTEIBHON 10 YcTHbIi onpoc,
MOJIEJIN PErPECCUU JIUTEPATYPhl, CAMOCTOSTEIILHOE U3yUYEHUE TECTUPOBAHUE, 3aILNTA
MaTepuasa 10 JIUTepaTypHbIM UICTOYHHUKAM, 1a00paTOpHBIX PadoT
BBINOJIHEHHUE J1a00paTOPHBIX paboT
Tewma 3. YTEHUE OCHOBHOMW U JOTOJIHUTEIBHOMN 10 YcTHbIit onpoc,
Jloructuueckas JIUTEPATYPhl, CAMOCTOSTEIILHOE U3yUYEHUE TECTUPOBAHUE, 3aILNTA
perpeccus MaTepuasa 10 JIUTepaTypHbIM UCTOYHHUKAM, n1a0opaTOpHBIX PadoT
BBINOJIHEHHUE J1a00paTOPHBIX paboT
Tema 4. Heliponnslie YTECHUE OCHOBHOM U JONOJIHUTEIBHOU 10 YceTHBIN onpoc,
CEeTH JIUTEPATyPhl, CAMOCTOSTEIILHOE U3yUYEHUE TECTUPOBAHUE, 3aILNATA
MaTepuaa 1o JUTepaTypHbIM UICTOYHHUKAM, nabopaTOpHBIX PadoT
BBINOJIHEHHUE J1a00paTOPHBIX paboT
Tema 5. JlepeBbst YTEHHE OCHOBHOM U JOMOJHUTEIBHOMN 10 YcTHbIi onpoc,
peleHui JIUTEPATYyPhl, CAMOCTOSTEIILHOE U3yUEHUE TECTUPOBAHUE, 3aIINATA
MaTepuaa 1o JUTEepaTypHbIM UCTOYHHUKAM, 1a0opaTOpHBIX PadoT
BBINOJIHEHHUE Ja00paTOPHBIX paboT
Tema 6. Anroputm YTEHUE OCHOBHOM U JONOJIHUTEIBHOU 10 YcTHBIN ompoc,
AdaBoost JIUTEPATyphl, CAMOCTOSTEIILHOE U3yUEHUE TECTUPOBAHUE, 3aILNATA
MaTepuala 1o JUTEepaTypHbIM UICTOYHHUKAM, 1a0opaTOpHBIX PadoT
BBINOJIHEHHUE Ja00paTOPHBIX paboT
Tema 7. YTEHHE OCHOBHOM M JOMOJHUTEIBHOMN 12 YcTHbIi onpoc,
Knacrepuzanus JIUTEPATyPhl, CAMOCTOSTEIILHOE U3yUEHUE TECTUPOBAHUE, 3aIINUTA
MaTepuasa 1o JUTEepaTypHbIM UCTOYHHUKAM, 1abopaTopHbIX paboT
BBINOJIHEHHE J1a00paTOPHBIX paboT
11. YYEBHO-METOANYECKOE U THO®OPMALMOHHOE OBECIIEYEHUE
JUCIHHUIIVINHBI
a) Cnucok peKoMeH1yeMoii JTuTepaTypsbl
OCHOBHAasI
1. Henenpko B.M. OCHOBBI CTaTUCTHYECKHUX METOJOB MAIIMHHOTO OOYYEHHS : ydeOHOe
nocobue / Henensko B.M.. — HoBocubupck : HoBocubupckuit rocyJapcTBEHHbIN TEXHUYECKUNA
yauBepcuret, 2010. — 72 c¢. — ISBN 978-5-7782-1385-2. — TekcT : DIEKTpOHHBIN //

DeKTPOHHO-0MOINOTEYHAs cUCTEMa IPR BOOKS URL:
http://www.iprbookshop.ru/45418.html

2. ®nax, [1. MamunHoe oOyuenue. Hayka U MCKycCTBO OCTPOEHHUS aJrOPUTMOB, KOTOPBIE
M3BJIEKAIOT 3HAHMS U3 JaHHBIX : yueOHoe mocodue / ®dnax I1. - Mocksa : IMK Ilpecc, 2015. -
400 c. - ISBN 978-5-97060-273-7. - Tekct : snextponHslii / DbC "KoncynbTant cryaenrta” :

[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970602737.html

[caiiT]. —

3. Hazapos, /I. M. HMHTennekTyaabHble CHCTEMBl: OCHOBBI TE€OPUH HEYETKUX MHOMECTB :
ydaeOHOe Tocodme Jiis akajeMudeckoro OakanaBpuara / JI. M. Hazapos, JI. K. Konbrmesa. — 3-
e u3d., ucnp. u jom. — Mocksa : M3amarensctBo IOpaiit, 2019. — 186 c. — (bakanasp.

Axanemmdeckuit kype). — ISBN 978-5-534-07496-3. — Tekct : anexrponnsiii / OB5C FHpaiit
[caiiT]. — URL.: https://urait.ru/bcode/423214

JOMOJHHUTEILHASA
1. Pakutckuit A.A. MeToasl MalMHHOTO OOydYeHHUs : Y4eOHO-METOaudecKoe mocooue /
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Pakutckuit  A.A.. — Hoocubupck : CubOupckuii TOCYyIapCTBCHHBIH YHHUBEPCHUTET
TeleKoMMyHUKauii u uHpopmaruku, 2018. — 32 ¢. — ISBN 2227-8397. — Tekcr :
ANIEKTPOHHBIA // DnexkTpoHHO-OmOmmoTeunas cucrema IPR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/90591.html

2. ConoB E.A. MHorokpurepuajibHble HEMPO3BOIIOLMOHHBIE CHCTEMBI B 3aJadax
MaIIMHHOTO OOYyYeHHUs U YeJIOBEKO-MAIIMHHOTO B3aumozeicTus : MmoHorpadus / Comnos E.A.,
WBanoB U.A.. — Kpacnospck : Cubupckuii denepanbueiii ynusepcuter, 2019. — 160 ¢. —

ISBN 978-5-7638-3969-2. — TekcT : a1eKTpOoHHBIHN // DneKTpoHHO-O0nbmoTeyHas cucrema [PR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/100054.html

3. Capaes [1.B. Meroapl MammmHHOTO OOYYEHHS : METOIUYECKUE YKa3aHWUS W 3aJaHus K
naboparopHeiM pabotam mo kypey / CapaeB I1.B.. — Jlumnenk : Jlunenkuii rocyaapcTBEHHBIN
texundyeckuii yamepcutrer, ObC ACB, 2017. — 48 c. — ISBN 2227-8397. — Tekcer :
JIEKTPOHHBIA // DnekTpoHHO-OmOmmoTeunas cucremMa IPR BOOKS : [caiitr]. — URL:
http://www.iprbookshop.ru/83183.html

yueOHO-MeToAnYeCcKasn

1. BonkoB M. A. Meroanueckue yka3zaHUs JJII CAMOCTOSITEIIBHONW pabOTHI CTYACHTOB IO
JuciuIinHe «MeToIbl MalllMHHOTO 00y4YeHUs» [Tl CTYICHTOB OakallaBpuaTa 1o HalnpaBlIeHUSIM
09.03.03 - «lIIpuknamnas wHpopmaruka», 02.03.03 - «MaremaTudeckoe oOecrieueHHe U
aJMUHHCTpUpOBaHuEe HUHPOpMaMOHHbIX cuctem» / M. A. Bonkxos; Yal'V, ®MUuAT. -
VYupsHoBck : Yul'¥Y, 2019. - 3arn. ¢ skpana; HeomyOnmukoBaHHBI pecypc. - DIEKTPOH.
TEKCTOBBIC  JaH. (1 (aiin : 239  Kb). - Tekcr : AJICKTPOHHBIH.
http://lib.ulsu.ru/MegaPro/Download/MObject/10189

CoracoBaHo: a7 )
Cnerpaymer Benymmit HB Val'Y  Bo6posa H.A. [ /Q Y/, / 2023
JIOIKHOCTB COTPYIHHKA HayYHOIT OMOIHOTEKH DUO toamcs/ JaTa

0) [IporpamMHoOe o0ecrieueHune

Jia mpoBeneHus 3aHATHH TpeOYyIOTCS MYyJIbTUMEIUHHBIE CpEACTBA: KOMIIBIOTED C
naketoM porpamm OC Windows, MS Office, Web 6pay3sep u npoekTop.

Jlnst  mpoBedeHUsT JIaOOpAaTOPHBIX pabdOT MO JaHHOW JAHCIHUIUIMHE HE00XOJauM
ctaronapusiit kiace [1K ¢ ycTaHOBIEHHBIM ClIeyIOIIUM MTPOTPAMMHBEIM 00eCTIeYeHUEM:
- onepannonnas cpeaa OC Windows/Linux;
- MS Office/Open Office;
- cpeJbl porpaMMUpOBaHus Ha si3bikax Python/Java.

B) IIpodeccuonanbubie 0a3bl JAHHBIX, HHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMbI
1. DJIeKTPOHHO-0MO/INOTEYHBIE CHCTEMBbI:

1.1. Hudposoii o6pazoBarensHbIi pecypc [PRsmart : amekrporHo-OnbimoTeyHas cucrema :
caitr / OOO Kommnanus «A# [Tu Ap Menuay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru.
— Pexxum goctyna: aist 3aperucTpup. moab3oBaTenei. - TEKCT : 3IIEKTPOHHBIN.

1.2. O6pasosatenbuas iathopma FOPAWT : oGpasoBaTenbHbI pecype, SIeKTpOHHAs
oubmmoTeka : caiit / OO0 DnekTponHOE M3maTenbCTBO «FOPAWTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum octyna: assi 3aperiucTpup. mojb3oBaTesei. - TeKCT : 3JeKTPOHHBIN.

1.3. ba3a manHbIX «DnektpoHHas Oubnmoreka TexHumueckoro BY3a (ObC «KoncynbTaHT
CTYJIEHTa») : BJIEKTpOHHO-OMOnnoreyHas cucrema : calt / OOO «lomurexpecypce». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum moctyma: amist 3aperucTpup.
roib30BaTenen. — TeKCT : AEeKTPOHHBIN.
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1.4. KoHcynbTaHT Bpauya. DJIEKTPOHHAS MEAUIMHCKas OMOIMOTeKa : 0aza JaHHBIX : CalT /
OO0 «Beicmias 1miKoJia OpraHuM3alliM M yIOpaBi€HUs  30paBOOXpaHeHHEeM-KOMIIEKCHBIN
MEIUIMHCKMIA KOoHCcanTHHI». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyTA: ISl 3apETUCTPHUP. TOJIb30BaTENEN. — TEKCT : AIEKTPOHHBIN.

1.5. Bonbmas MeaumMHCKass OMONIHMOTEKA : DJIEKTPOHHO-OMOIMOTEYHAsi CUCTeMa : CauT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctymna:
JUTSL 3aPETUCTPHP. TTOIb30BaTeENEN. — TEeKCT : 3JIEKTPOHHBIN.

1.6. OBC Jlansb : anexkTpoHHO-0MOMMOTeYHAs cucteMa : cat / OO0 BBC «Jlanby. — CaHKT-
[MerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum pnoctyma: Aiasi 3aperducTpup.
nosib3oBaTeneil. — TeKCT : 3IeKTPOHHBIM.

1.7. OBC Znanium.com : 35eKTpoHHO-0ubnoTeuHast cuctema : cat / OO0 «3HaHuym». -
Mockga, [2023]. - URL: http://znanium.com . — Pexxum qocTyna : [uist 3aperucTpup. MoIb30BaTeieii.
- Tekcr : 37IeKTPOHHBIN.

2. KoncyasranTllaroc [DiekTpoHHBIH pecypc]: crpaBouyHas mpaBoBas cuctema. / OO0
«Koncynbrant [Tmoc» - OnexTpoH. gaH. - Mocksa : Koncynsrantlmroc, [2023].

3. ba3bl JaHHBIX NEPHOAUYECKUX U3TAHMIL:

3.1. eLIBRARY.RU: nayunas osnekrtponHas Oubmmoreka : cadt / OOO «Hayunas
OnektponHas bubamoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum moctyna : st
aBTOpU3. NIOJb30BaTeNIeh. — TEKCT : JIEKTPOHHBIN

3.2. DnektponHas Oubnmorexa «M3marensckoro goma «I'pebennukoB» (Grebinnikon) :
anektponHas oudinoreka / OO0 U] «I'pebennnkoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum poctyma : is aBTOpH3. Moib3oBaTened. — TekcT
3JEKTPOHHBIN.

4. @enepajbHas rocylapcrBeHHasi uHpopManuoHHasa cucremMa «HanuonaabHas
3JIEKTPOHHAsI OUOJIHOTEKA» : AJIeKTpoHHAs Oubmmoreka : caiit / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://m30.pd. — Pesxkum mocTyma : ais mosb3oBareiicii HaydyHOW OMOMMOTEKH. — TeKCT :
3JEKTPOHHBIN.

5. Poccwuiickoe obOpazoBanue : denepanpablii moptan / yupeaurenb OIAY «DULTO». —
URL: http://www.edu.ru. — TeKcT : 3JIEKTPOHHBII.

6. DuexTpoHHas Oub.amoreyHasi cucreMa Yal'y : Moxyns «OneKTpoHHas OMOIHOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dxcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUIs TOJIb30BaTeNel HayuyHO! OnOIMOTeKH. — TEKCT : AJIeKTPOHHBIH.

CornacoBaHo: e
\':/a%/zc(,mm j[// / /

Jomkuocts cotpyanuka YUTuT / B0 / yxﬁu Ch Jara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE JTUCIHUIIJIUHBI
AymuTopuH Ui TPOBEICHUS JIEKIMH, CEMUHAPCKUX 3aHATHH, IS  BBIOJHEHUS
7a00paTOPHBIX PAOOT M MPAKTUKYMOB, JUIS IPOBEJCHHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHON
aTTeCTaIllH, KyPCOBOTO MPOSKTHPOBAHHMS, TPYIIIIOBBIX ¥ WHIUBHUIYyaTbHBIX KOHCYJIBTAIIAH.
AynuToOpuM yKOMIUIEKTOBaHbl CIEUAIU3UPOBAHHOW MeOenbto, y4eOHOM JTOCKOM.
Aynuropun IS TIPOBEACHUS JIEKLIUI 00OPYAOBaHBI MYJBTHMEAMHHBIM OOOPYJIOBaHUEM IS
NpeOCTaBICHUS] WHPOPMAIMU OONbIIOH ayauTopuu. I[lomMemeHuss sl CaMOCTOSTENbHOU
pabOTHl OCHAIIEHBl KOMIBIOTEPHOH TEXHUKOH C BO3MOXHOCTBIO TIOJAKIIOYEHHS K CETH
«uTepHeT» M olecnedyeHHeM JOCTyma K 3JEKTPOHHOM HH(OpMaIMOHHO-00pa3oBaTeIbHON
cpenie, SIEKTPOHHO-OMOINOTEUHOM crucTeMe.

13. CHEHHUAJIBHBIE YCJIOBUSA AJI51 OBYYAIOIIUXCSA C
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbS
Oo6yuenue no OIIOIT BO o0yuaromuxcs ¢ OrpaHH4eHHBIMUA BO3MOXHOCTSIMU 3JI0POBbSI
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OCYILECTBIISICTCSI C yYETOM OCOOEHHOCTEH ICUXO(PHU3NUECKOT0 Pa3BUTHS, WHAWBUIYATbHBIX
BO3MOXKHOCTEH M COCTOSHHSI 3/10pOBbs Takux oOydarommxcs. OOpa3oBaHHE OOyYaroIIUXCs C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 370POBBSI MOXKET OBITh OpPraHM30BaHO KaK COBMECTHO C
JIpYTUMHU 00YYalOUIMMUCS, TaK M OTJACNIBHO. B ciydae He00X0anMOCTH, 00YJaIOIIUMCs U3 Yucia
JHI C OTPAaHUYECHHBIMH BO3MOKHOCTSMHU 3/0pOBbsI (TI0 3asiBICHUIO OOYYaIOIIET0Cs) MOTYT
npeanaratbCsi ONHU W3 CIEAYIOUIMX BapUaHTOB BOCHPUATHS HHPOpPMANMU C YYETOM HX
WH/IMBUYAIbHBIX TICUX0(U3NIECKUX OCOOCHHOCTEH:
— JUIS JIML C HapyUICHUSIMU 3pEHUs: B Ie4aTHOW (opMe yBeNWYeHHbIM mpudToM; B ¢opme
AIIEKTPOHHOTO JIOKyMeHTa; B Qopme aynuodaiiina (mepeBoa y4eOHBIX MaTepuanoB B
ayauodopmar); B medatHod (opme Ha s3bike bpaiiist; MHIUBHIyanbHbIE KOHCYJIBTALUH C
NpUBJICUYCHHEM TH(IIOCYPIOTIEPEBOAUNKA; HHIMBUIYaTIbHbIC 33/1aHUS U KOHCYJIbTAIUH.
— JUIS JIMI] C HapyLICHUSIMH CiIyXa: B IedaTHOW ¢opme; B (GopMe dIEKTPOHHOTO JTOKYMEHTA,
BUJICOMATEPHAIBl C CYOTHTpaMH; WHAMBHUIyalbHbIE KOHCYJbTAllMM C IPHUBJICYCHUEM
CYpZIOTIEpEBOIUNKA; WHANBUyaIbHbIC 3aJaHUS U KOHCYJIbTAIUH.
— ISl JMII C HapyLICHUSIMH OIOPHO-JIBUTATEIBLHOTO ammapara: B medatHou ¢opme; B (opme
AIIEKTPOHHOTO JIOKyMEHTa; B (hopMe ayanodaiisia; HHIUBUAYyaTbHBIC 331aHUS M KOHCYIbTALIUI.
B ciy4ae HEOOXOAUMOCTH UCIIOJIb30BAHUS B y4eOHOM nporecce
YaCTUYHO/MCKIIIOUYUTENHHO JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, OpraHH3amus
pabotsl IIIIC ¢ obywaromumucs ¢ OB3 u uHBanugaMu NpeaycMaTpUBAETCs B 3JIEKTPOHHOM
MH(POPMALIMOHHO-00pa30BaATENBHON Cpefie C YYETOM UX HHIUBUAYAIBHBIX NMCHXO(DH3HMUECKUX
0cOOEHHOCTEH.

Pa3zpaboTunk Wi 3as. kadenpoit UT __ Bomkos MLA.

MOIIUCH i ()7(0]
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