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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBanus PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Paboyas nmporpaMma AUCHUILIHHBI

1. EJIA 1 3AJAYHN OCBOEHUSA JUCIIUITJIMHBI
Iesnbto OCBOGHUS TUCUMILIMHBI «MeTo/bl MAIIMHHOTO O0YYEeHHUsA» SABISETCS 3HAKOMCTBO
CTYACHTOB C TEOPETUYECKUMH OCHOBAaMH M QITOPUTMaMH MAIIMHHOTO OOydYeHHs, HX
BO3MOXXHBIMH IPAaKTUYECKMMH DPEANU3ALUAMA M IPUMEHEHHEM IpU PELICHUH IPHUKIAIHBIX
3az1a4.
3aza4u OCBOCHMSI TUCLUUILINHBIL:
® U3yYUTh TEXHOJOIMM, IPOrpaMMHBIE CPEJICTBA M METOJbl MALIMHHOTO OOy4eHus s
peLIeHUs IPUKIaAHbIX 3a/1a4;
® U3YYUTh NPUHIUIBI PAOOTHI HEHPOHHBIX CETEH;
®  U3Y4YUTh 33/1a4M KJacCU(UKALMKU U KJIacTepU3aluu OOJIbIINX 0ObEMOB JAHHBIX;
® [IOJyYUTh HAaBBIK BbIOOpA, TOCTPOECHUS, OOYUYeHHMs] M MCIIOJIb30BaHUsSI OCHOBHBIX
KJIacCU(UKATOPOB MPU PELICHUU NPUKIIAIHBIX 3a/1a4;
® [IOJyYUTh HABBIK Pa3padOTKU MPOTPaMM JIJIsl pEIICHUS 3a/1a4 MAIIMHHOTO 00yYeHHUSI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Jucuunnuza « MeToipl MAaIIMHHOTO O0YYEeHHs» YUTaeTcsl B /-OM cemecTpe 4-oro Kypca
CTyJICHTaM OYHOW (OpMbI OOyUYEHUS M OTHOCHTCS K 4YacTH, (QopMUpyeMas y4aCTHUKAMHU
oOpa3zoBatenbHbIX oTHOIIeHUH broka 1 Jucuumnunsl (Moxynu) OcHoBHO# [IpodeccrnonanbHoi
Oo6pazoBarenpHoli  [Iporpammer 1o  HampaBinenuto moarotoBku 09.03.03 Ipuknannas
nHpopMaTuka.

Jnst u3ydeHuss AaHHOM JUCUUIUIMHBI HEOOXOIMMBI 3HAHHWS OCHOBHBIX TIOHSATHH U
METOJIOB MaTeMaTHUKU, MHPOPMATHKH U TPOrpaMMHUPOBAHUS, MOTYYCHHBIE B XOJE€ W3Y4YCHUS
JUCHUIUINH: «YHucneHHbld aHanu3», «MuTalMoHHOE MonenupoBaHuey, «Teopus cucrteM u
CUCTeMHBbIH  aHanmu3», «lHbopManmoHHBIE CHUCTEMBI W TEXHOJOTHUH»,  «MeToabl
MpPOrpaMMHUPOBAHUSI  COBPEMEHHBIX HH(DOPMAIMOHHBIX CHUCTEMY», «AJIMHHUCTPUPOBAHUE
UH(GOPMALIMOHHBIX  cUCTeM», «CHCTeMBbl TPUHATUSA pelieHuit», «Metoasl pa3paboTku
MporpaMMHOTO o0ecrnedeHus», «OrnepanmoHHble CUCTEMBI», «ba3bl HaHHBIX», «OOBEKTHO-
OpPUEHTUPOBAHHOE MPOTPAMMHUPOBaHUE», «METOMbI U CUCTEMBI 00PAOOTKH OONBIINX TAaHHBIXY,
«IIpencraBnenue 3Hanmit», «lIporpammupoBanue Ha si3bike Javay, «Pa3paboTka MOOMIBHBIX
MIPUIIOKEHUID.

JucuunnuHa 3akiajabiBaeT WH()OpPMAIMOHHBIE 3HAHUS, HEOOXOIAMMBIC ISl W3Y4YCHUS
Takux KypcoB, Kak: «llapannensHoe mporpaMMupoBaHuey», «3ammura HHPOPMAIUK U
nHopmarmonHass 6e30macHOCThY, «DYHKIIMOHAIIBHOE MTPOrPaAaMMHUPOBAHHUE», a TaKXKe MpU
MPOXO0K/I€HUH NMPAKTUKU U TOJATOTOBKE K FTOCYJapCTBEHHON UTOTOBOM aTTeCTallUH.

3. IIEPEYEHb IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 11O
JUCHUIVIMHE (MOAVYJI0), COOTHECEHHbBIX C [IINIAHUPYEMbBIMHU
PE3YJIBTATAMU OCBOEHHUSA OBPA3OBATEJIBLHOMN NPOT'PAMMBI:

Kox n HaumeHnoBanue IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUS 110
peanu3yeMoil KOMIIETEHIMH | JUCHUILINHE (MOAYJII0), COOTHECEHHBIX C MHANKATOPAMH
JOCTHKEHHS KOMIIeTeHIIH

[1K-4 3HaTh: CEPBUCHBIE POTPAMMBI; TEHJAEHIIUN Pa3BUTH
CriocobeH cocTaBIsATh (GYHKIMH ¥ apXUTEKTYp MPOOIEMHO-OPHEHTUPOBAHHBIX
TEXHUKO-D)KOHOMHUYECKOE MIPOTPAaMMHBIX CHCTEM U KOMIUIEKCOB JJIs pELICHUS 3a]1a4
000CHOBaHKE MPOEKTHBIX MAaIIMHHOTO O0yUYeHHS;

pELIEHUI U TEXHUYECKOE YMeTh: NPUMEHATh METOJIBI M CEPBUCHBIE TPOTPAMMBI IS
3aJaHKie Ha pa3padoTKy peleHus 3a/1a4 MallliHHOTO O0YYeHHUS;

nH(pOpMaLlMOHHOM cucTeMbl | BianeTs: HaBbIkaMH pabOThI ¢ CEPBUCHBIMH MPOTpaMMaMi
JUISL pEeUICHHUs 33714 MAITMHHOTO 00y4eHusl.
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®-Paboyas nmporpaMma AUCHUILIHHBI

[K-7

Cnoco0eH HacTpauBarh,
IKCILTYyaTUPOBaTh U
CONPOBOXKAATh
UH(OPMALIMOHHBIE CUCTEMBI
U CEPBUCHI

3HATh: A3bIKH IPOrPAMMHUPOBAHUS, OCHOBHBIC OMOJIMOTEKH U
cpenbl pa3pabOTKH JUTs PEIICHHs 33714 MAIIHHHOTO
o0OydeHus;

YMeTh: pa3pabaThiBaTh NPOrPaMMBbI [T pEIICHHS 33134
METO[aM{ MAIIHHHOTO O0YYCHHUS C HCITOJIb30BaHHEM
Pa3IUYHBIX HAMPABICHUIN IPOrPAMMHUPOBAHMUS;

Bnazers: HaBbIKaMH pa3paObOTKU MPOTPAMMHBIX CPEIICTB IS
pean3alui METOI0B MAIIMHHOTO 00YYEeHHUs Ha OCHOBE
pa3IMYHbIX HAPABJICHUH MPOrpaMMHUPOBAHHSI.

[1K-8

CIIOCOOHOCTB OCYILECTBIIATh
BesieHHe 0a3bl JAaHHBIX U
MOAAEPIKKY
UH()OPMAIIMOHHOTO
oOecrnieyeHus pereHus
NPUKIIaJHBIX 3a/1a4

3HaTh: TEXHOJIOTHH, TPOrPaMMHBIE CPEJICTBA U METOIbI
MAIIMHHOTO O0YYESHHS JUIsl PELICHUS PUKIIaIHBIX 3a/1a4;
MIPUHIIMIIBI pa0OThl HEUPOHHBIX CETEH; METOIbI
KJIaccu(pUKalUY U KJIaCTePU3aALHK OOJBIINX 00HEMOB
JTAaHHBIX;

YMeTh: UCHOIB30BaTh IPOTrpaMMHbIE CPE/ICTBA,
paspabatrbIBaTh U COMPOBOKIATH MPOTPAMMBbI JJIs PEIICHUS
3aJa4 MallMHHOTO O0YYCHNS;

Brnagers: HaBbIKaMU TPUMEHEHUS METOJI0B MAIIMHHOTO
oOy4deHus JJis pelleHus IPUKIIaJHbIX 3a7a4; HaBbIKaMU
pa3paboTKu mporpaMm sl pelIeHus 3aa4 MalluHHOTO
0o0y4eHwusl.

4. OBIIAA TPYAOEMKOCTDb JUCHUITJIMHBI
4.1. O0beM IMCHUILIMHBI B 3a49€THBIX eIHHULAX (Bcero): 5 3.e.
4.2. O0beM THCHUIIHHBI 0 BUAAM y4eOHOI padoTsl (B yacax): 180 yacos

Bun yue6HO# paboTh

KoanuectBo yacoB (hopma 00yueHuUs: OUHast)

B 1.4. no ceMeCTpaMm

Bcero no miany

7
KonraktHas paboTa
00yJaromuxcs ¢ 712[72* 72[72*
npernoiaBaTeaeM
AyJIHUTOpPHBIC 3aHATHS: 72172 72[72*
Jlexuuu 36/36 36/36*
NPaKTUYCCKHUE U - -
CEeMUHAPCKHE 3aHSITUS
71a00paTopHbIE PadOTHI 36/36* 36/36*
(J1abopaTopHbIiA
MIPaKTUKYM)
CamocrosiTenpHas pabora 72 72

Texymui KOHTPOJIb
(KOJITMYEeCTBO U BU/I:
KOHTPOJIbH. padoTa,
KOJUIOKBUYM, pedepar)

TectupoBanue, mpoBepka
1a00paTOPHBIX paboT

TectupoBanue, mpoBepKa
71a00paTOPHBIX padOT

Kypcosas pabota

Bunsl npoMexxyTOUHON DK3aMeH DK3aMeH
arrecTaiuu (PK3aMeH, 36 36
3a4er)

Bcero gacoB 1o 180 180
JTUCIUILIHHE

*KomuuectBo uacoB pabotel [IIIC ¢ oOydarommmucs B AUCTAaHIIMOHHOM (opmaTte ¢
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MPUMEHEHHUEM DJICKTPOHHOTO O0y4YeHUs
B ciyyae HE0oOXOAMMOCTH HCIIOJIB30BAaHUS B y4€OHOM IMPOIECCE YACTHYHO/MCKIFOYUTEIHHO
JTUCTAHIIMOHHBIX 00pA30BaTEIBHBIX TEXHOJOTUW B TaOiuIe uepes
koaudecTBO yacoB padbotsl [II1IC ¢ oOyuaromuMucs i MpoBEACHUS 3aHATUN B TUCTAHIIMOHHOM

dbopMaTe ¢ MPUMEHEHHEM JJICKTPOHHOTO O0YUCHHS.

CJICII  YKa3bIBACTCHA

4.3. Cogepxanne nucuunInHbl (MoayJsi) Pacnpenesienue yacoB 1o reMaM u
BH/IaM y4eOHOii padoThI:
dopma 00yueHus: ouHas

Buipl yueOHBIX 3aHSATUI

AynUTOpHBIE 3aHSATH

HazBanue JlaGop SansTa
[IpakTuye B Camocrtost | Popma TeKyIEero
pasnenoB | Bcero aToOpH .
1 TeM Jlexuu CKHE e WUHTEpaK | TeJbHAas | KOHTPOJI 3HAHHUH
u 3aHATHUS, THUBHOMN pabora
pabort
CEMUHAapbI o bopme
Tema 1. 18 4 - 4 2 10 YcTHbIi omnpoc,
Benenue TECTHUPOBaHUE,
B 3aIuTa
MAaIIMHHOE 1abopaTOPHBIX
o0OyueHue pabor
Tewma 2. 18 4 - 4 2 10 YcTHbIi onpoc,
JIuneitnbie TECTUPOBAHHUE,
MOJIeNTU 3aluTa
perpeccuu 1a00paTOPHBIX
pabot
Tema 3. 18 4 - 4 2 10 YCcTHBIN ompoc,
Jloructuy TECTUPOBAHUE,
ecKas 3amuTa
perpeccust 1a00paTOPHBIX
pabort
Tewma 4. 22 6 - 6 3 10 YcTHBI onpoc,
Heliponn TECTUPOBAHUE,
3 (S 3alUTa
CeTH 1a00paTOPHBIX
pabot
Tema 5. 22 6 - 6 3 10 YcTHBIN ompoc,
JepeBbs TECTUPOBAHUE,
peneHuit 3aInTa
1a00paTOPHBIX
pabot
Tewma 6. 22 6 - 6 3 10 YcTHbIi onpoc,
Anroputm TECTUPOBAHUE,
AdaBoost 3aIuTa
1ab0paTOPHBIX
pabot
Tema 7. 24 6 - 6 3 12 YcTHBIN ompoc,
Knacrepus TECTUPOBAHUE,
anus 3alTa
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Crpanuna 4us 10




MI/IHHCTepCTBOVHayKI/I M BBICIIETO ?GpaSOBaHHﬂ PD Dopma
VY IIbSIHOBCKHUI TOCYAapCTBEHHBII YHHBEPCUTET
®-Paboyas nmporpaMma AUCHUILIHHBI
n1abopaTOPHBIX
pabot
OKk3aMeH 36
Htoro 180 36 - 36 18 72

5. COAEP) KAHUE JTUCIUJIIMHBI MOV JIsA)
Tema 1. BBeienne B MalinHHOE 00y4eHUe
O0630p 3a1ay, pemaeMbIX AITOPUTMAaMH MAIIMHHOTO o0yueHus. Kiaccuduxanus anropuTrMoB
MaiunHoro o0y4deHusl.
Tema 2. JInneiinble MO1eJIU perpeccun
Jlunetinas perpeccus. JIuHeitHble Momenu perpeccuu. basucHbie dyHKumu. Perymnspusanus.
IIporpammHas peanu3anys aIrOpUTMa JUHEHHON pErpecCcu.
Tema 3. JlorncTudeckas perpeccust
IleneBast (yHKUUSA JIOTUCTUYECKOW perpeccuu. Perymispusanusi JOTMCTUYECKON perpeccuu.
[IporpammHas peanu3zanus aaropuTMa JOTUCTUYECKON PErpeccu.
Tema 4. Heliponnble ceTn
Crpyktypa Heiipona. Ctpykrypa HelipoHHOU ceTu. OOyueHUss HEHPOHHOHM CETH C MOMOIUIBIO
AnroputmMa 00paTHOTO pacmpocTpaHeHus omuOku. [Iporpammuas peanmsanusi anropuTMa
00paTHOTO PacpOCTPAHEHUSI OIIUOKH.
Tema 5. /lepeBbsi pelieHUH
CrpykTypa nepeBbeB pemieHuil. Buabl pazpenstomumx ¢ynkuuii. OOydeHus JepeBa pelIeHUi.
Anroputm random forest. [IporpamMmmHast peanu3anus 1epeBa perieHui.
Tema 6. Anropurtm adaboost
Onwucanne anroputma adaboost. Marematnueckoe oOOCHOBaHHME anropuTma. Kackan
Knaccugukaropos. IIporpamMuas peanuzanus anropurma adaboost.
Tema 7. Knacrepuzauus
O030p CylIECTBYIOIMX AITrOPUTMOB Kiaccuukanuu. Amnroput™m k-means. Ilporpammuas
peanuzanus anropurma k-means.

6. TEMbI IPAKTUYECKNX 1 CEMUHAPCKHNX 3AHATUI
Hannwiii 6uo pabomul ne npedycmompen VII.

7. JABOPATOPHBIE PABOTHI (JABOPATOPHbBII NPAKTUKYM)
JlabopaTtopHas padota 1. «OcHOBHI si3b1Ka Pythony.
JlaGopatopHas paborta 2. «Knaccupukarus TaHHBIX».
JlabopaTtopHast pabora 3. «Knaccudukanms merogom "K-ommxkaimmx coceneit"».
JlaGopatopHas pabota 4. «OcHOBBI paboTsl ¢ Pandasy.
JlaGopaTtopHast paboTta 5. « AHaJIM3 TaHHBIX ¢ MOMOIIBI0 Pandasy.
JlaGopatopHas pabota 6. «JIuHeiHas perpeccus».
JlaGopaTtopHnast pabota 7. «JlepeBbs pelIeHHi.
JlaGopatopHas pabota 8. «MeToJ ciy4aifHOro jJecay.
JlaGopatopHas padota 9. «Pabora c OpenCV».

8. TEMATUKA KYPCOBBIX, KOHTPOJIBHbBIX PABOT, PE®OEPATOB
Jlannwiii 6u0 pabomst ne npedycmompen VII.

9. IEPEYEHbD BOITPOCOB K 9K3AMEHY

1 Knaccugukanus anropuTMOB MalllmiHHOTO O0YYeHHS.
2 Perpeccus, nuHeliHas perpeccus, IMHEWHbIE MOJIEIIN PETPECCUM.
3 LeneBast pyHKIMS TUHEHHON perpeccuu.
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBanus PO Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET P
®-Paboyas nmporpaMma AUCHUILIHHBI
4 BBoxa u Bu3yanuzanus oqHOMEPHBIX TaHHBIX B R. ['ncTorpamMma, «siuuk ¢
ycamMmn», ux CBOfICTBa, IIPUMEPLI IPUMCHCHUS.
5 BBox u Bu3yanu3zanus JByMepHbIX JaHHBIX B R. O01ako Touek, ero CBOMCTBA.

O6mako cnoB. [Tpumeps! TpuUMEHEHuUS.

6 WuTepakTuBHast BUu3yanuzanus naHHbix B R. bubnmorexa Highcharter. [Tpumepst
UCIOJIb30BaHUS.

7 Busyanuzanus cereit B Buse rpados B R. [Ipumepsr.

8 ITocTpoenust ¢ ucnosb3oBaHueM reorpaduueckux kapt B R. [Ipumepsi.

9 MHuoromepHas Busyanmsanus B R. [Ipumepsr.

10 U3menenue popmara rpaduka B R: MacmTabupoBanue, arperupoBaHue,
uepapxusi, puabTparys.

11 OcHoBHBIE KJIaCcCHI 33/1a4 aHAJIN3a JAHHBIX U MAIMHHOTO 00yueHus. [Ipumepsi.

12 3apaua kimaccuuKalmu: MOCTAaHOBKA, 0030p METOI0B PEIICHHS, TIPUMEPHI.

13 3apaua kimactrepusanyu: NOCTAHOBKA, PEIICHHE, IIPHUMEPHI.

14 JInHEeNHBIN perpeCCUOHHBIN aHAIN3: IIOCTAHOBKA 3a/1a4M, PEIICHUE, IPUMEPBI.

15 Meton LASSO nans BeiOoOpa nepeMeHHBIX B MHOKECTBEHHOM PErpecCHOHHOM
MOJIETIH.

16 OpHodakxTopHast TOTUCTUYECKAs! PETPECCHs: MOECIb, 00JIACTh TPUMEHEHHS,
BBIYUCIIUTEIILHBIC aCTICKTHI.

17 DxcrnoHeHIManbHas perpeccusi: MoJieNb, 00JIacTh IPUMEHEHUS,
BBIYUCIIUTEIILHBIC aCTICKTHI.

18  MHuoxecTBeHHas! JOTUCTHYECKAsl PErpeccHsi: MOJeIb, 001aCTh MPUMEHEHHS,
BBIYUCIIUTEIILHBIC ACTICKTHI.

19 CpencrBa OLeHKH Ka4ecTBa PELICHUs 3aJa4k KJIacCUPHKALUY.

20 ROC-kpuBbIe: OCHOBHBIE TIOHSITHSI, TOCTPOSHHE B R, mpakTHueckoe mpruMeHeHHne

21 He#poHHBIE CETH U HCKYCCTBEHHBI HHTEIJICKT: OCHOBHBIC TOHSATHS.

22 OOyd4eHUe HEHPOHHBIX CETEH.

23 TlepuenTpoHBI 1 MHOTOCTIOHHAS apXUTEKTYpa.

24 Knaccudukanus. Jloructuuyeckas perpeccus.

25  IlemeBast pyHKIMS JJOTUCTUICCKON PErPECCHH.

26 Perynspusanusi.

27 Hetiponnsie cetn. CTpykTypa HEHPOHHOMU CETH.

28 AnroputM o0OpaTHOTO paclpoCTpaHEHUsI OIIMOKH.

29  lepeBbs peuieHuit. OOyueHne epeBa peuieHui .

30  Anroputm Random Forest.

31 Anroputrm AdaBoost.

32  Kackag kinaccudukaropoB. O0yueHre KacKasa.

33 Kuacrepuzanus. Anropurm k-means.

10. CAMOCTOSATEJBHAS PABOTA OBYYAIOIIUXCHA
®dopma 00yueHus: OUHas

O6bem dopma KOHTPOJIS
HasBanue u pa3nenos .
Bun camocrositensHoM paboTh B Hacax
U TEM

Tema 1. Brenenue B YTEHHE OCHOBHOM U JOMOJHUTEIBHOMN 10 YcTHbIi onpoc,
MalllMHHOE O0y4YeHHEe | JIMTepaTypbl, CAMOCTOATEIbHOE U3YUEeHUE TECTUPOBAHUE, 3aIUTa

Marepuana 1o JUTePaTypHbIM HCTOYHUKAM, 1abopaTopHbBIX paboT

BBINOJIHEHHE Ja00paTOPHBIX paboT
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MI/IHHCTepCTBOVHayKI/I M BBICIIETO ?GpaSOBaHHﬂ PD Dopma
YV IbsITHOBCKUI TOCYAapCTBEHHBIM YHUBEPCUTET
®-Paboyas nmporpaMma AUCHUILIHHBI
Tewma 2. Jluneiinbie YTEHHE OCHOBHOM U JOMOJHUTEIBHON 10 YcTHbIi onpoc,
MOJIEJNIA PErpeccuu JIUTEpaTyphl, CAMOCTOSATEIBHOE U3yUECHHE TECTUPOBAHUE, 3aIUTa
Marepuaa 1o JUTepaTypHbIM UCTOYHUKAM, 1a00paTOpHBIX PadoT
BBITIOJTHEHHE J1TAOOPATOPHBIX paboT
Tema 3. YTEHUE OCHOBHOU U JONOJHUTEILHON 10 YcrHbIit onpoc,
Jloructuueckas JUTEPATYPhl, CAMOCTOSTEIILHOE U3yUEHUE TECTUPOBAHUE, 3aIINUTa
perpeccus Marepuaa 1o JUTEPATyPHbIM HCTOYHUKAM, n1abopaTopHbIX paboT
BBITNIOJTHEHHE J1TAOOPATOPHBIX paboT
Tema 4. HeiipoHnnbie YTEHHE OCHOBHOM U JOMOJHUTEIBHOMN 10 YcrHblii onpoc,
CEeTH JIUTEPATyphl, CAMOCTOSTEIILHOE U3yUEHUE TECTUPOBAHUE, 3alINUTa
Marepuana 1o JUTePaTypHbIM HCTOYHUKAM, n1abopaTopHbIX paboT
BBITIOJTHEHHE JTAOOPATOPHBIX paboT
Tema 5. JlepeBbs YTEHUE OCHOBHOMW U JOMOJIHUTEIBHOU 10 YcTHbIi onpoc,
peteHui JIUTEPATyphl, CAMOCTOSITEJIbHOE U3yUEHUE TECTUPOBAHUE, 3alINUTa
Marepuana 1o JUTePaTypHbIM HCTOUYHUKAM, nabopaTopHbIX paboT
BBITIOJIHCHHE JIA0OPATOPHBIX padOT
Tema 6. Anroputm YTEHUE OCHOBHOMW U JOMOJIHUTEIBHOU 10 YcrHbli onpoc,
AdaBoost JIUTEPaTyphl, CAMOCTOSTEJIbHOE U3yUEHUE TECTUPOBAHUE, 3alINUTa
Marepuana 1o JUTepaTypHbIM HCTOYHUKAM, nabopaTopHbIX paboT
BBITIOJIHECHHE JIA0OPATOPHBIX padOT
Tema 7. YTEHUE OCHOBHOI U JOMOJIHUTEIBHON 12 Y CTHBIN Oompoc,
Knacrepuzanus JIUTEPATyphl, CAMOCTOSTEIIbHOE U3yUEHUE TECTUPOBAHUE, 3alINUTa
Marepuana 1o JUTepaTypHbIM HCTOUYHUKAM, nabopaTopHbIX paboT
BBITIOJIHECHHE JIA0OPATOPHBIX padOT
11. YYEBHO-METOANYECKOE U UTHO®OPMALIMOHHOE OBECIIEYEHUE
AN CHUITIINHBI
a) CnuCOK peKoMeHIyeMoil JTuTepaTypsbl
OCHOBHasl
1. Henenbko B.M. OCHOBBI CTaTHCTUYECKHUX METOJOB MAIIMHHOTO OOydeHus : yueOHOe
nocobue / Henenbko B.M. — HoBocubupck : HoBocubupckuii rocynapcTBEHHBIN
TexHnyeckut ynusepcuter, 2010. — 72 ¢. — ISBN 978-5-7782-1385-2. — Tekcr :
ANIEKTPOHHBIN // DnexTpoHHO-OmMOmmoreynas cuctema [PR BOOKS : [caiitr]. — URL:
http://www.iprbookshop.ru/45418.htmi
2. Omnax, [1. MammaHOe 00yueHue. Hayka u MCKyCCTBO MOCTPOCHHS aIrOPUTMOB, KOTOpHIE
U3BJICKAIOT 3HAHUS U3 JIaHHbIX : yuyeOHoe mocobue / dmnax II. - Mocksa : JIMK Ilpecc,
2015. - 400 c. - ISBN 978-5-97060-273-7. - Tekcr : anexkrponnsiii / OBC "KoncynbTaHTt
cryaenra” : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785970602737.html
3. Hazapos, [I. M. HHTemICKTyalbHbIE CHUCTEMBI: OCHOBBI TCOPHH HEYETKHX MHOMXECTB :
yuebHoe nocobue JUIsL aKaJIeMUYECKOr o OakanaBpuata / J. M. Hasapos,
JI. K. KonbireBa. — 3-¢ 3., ucnp. u jgom. — Mocksa : M3agarensctBo IOpaiit, 2019. —
186 c. — (bakanaBp. Axagemuueckuir kypc). — ISBN 978-5-534-07496-3. — Texkcr
anekrponnsiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/423214
JIOTIOJTHUTEIbHAS
1. Pakutckmii A.A. MeToapl MalIMHHOTO OOYYEeHHS : y4eOHO-MeToaudeckoe mocodue /
Pakutckuit A.A. — HoBocubupck : CuOUPCKHII TOCYyIapCTBEHHBIH YHUBEPCHUTET
TeJleKOMMYHUKaii 1 napopmatuku, 2018. — 32 ¢. — ISBN 2227-8397. — Tekcr :
AIIEKTPOHHBIN // DnekTpoHHO-OnOmMoTeynast cucrema [IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/90591.html
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2. ComoB E.A. MHorokpurepuaibHble HEUPOIBOIIOIMOHHEIE CHCTEMBI B  3aJadax
MAIIMHHOTO OOYYEeHHs M YeJIOBEKO-MallMHHOIO B3auMoJieHcTBuUs : MoHorpadus / Comnos
E.A., UBanoB U.A. — KpacHosipck : Cubupckuii ¢denepanbubiii yausepcuret, 2019. —
160 c. — ISBN 978-5-7638-3969-2. — TekcT : SIeKTpOHHBIH // JIEKTPOHHO-
OubmuoreyHas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/100054.html

3. Capaes I1.B. MeTtoapl MamMHHOTO OOydYeHHs : METOAWYECKHE YKa3aHUS M 3aJaHHs K

nabopaTtopHbiM pabotam mo kypcy / CapaeB I1.B.. — Jlumenx : Jlumeukwuit
rocyIapCTBEHHBIN TexHU4eckuii yauBepcuret, ObC ACB, 2017. — 48 ¢. — ISBN 2227-
8397. — TekcT : 3neKTpoHHBIN // DnekTpoHHO-OuOIMoTeuHas cucrema IPR BOOKS :

[caiiT]. — URL.: http://www.iprbookshop.ru/83183.html

y4ueOHO-MeToIu4ecKas

BonkoB M. A. Meroauueckue yka3aHusl JUIsI CaMOCTOATEIbHOW pabOThl CTYAEHTOB IO
JucUIinHe «MeToIbl MalllMHHOTO 00y4YeHUs» ISl CTYI€HTOB OakallaBpuaTa 1o HanpaBlIeHUSIM
09.03.03 - «IIpuknamnas wuHpopmaruka», 02.03.03 - «MaremaTudeckoe oOecrieueHHe U
aJMUHHCTpUpOBaHuEe UHPOpMaMOHHbIX cuctem» / M. A. Bonkxos; Yal'V, ®MUuAT. -
VupsHoBck : Ynl'V, 2019. - 3arn. ¢ skpana; HeomyOmukoBaHHBI pecypc. - DIEKTPOH.
TEKCTOBBIC  JaH. (1 (aiin : 239  Kb). - Tekcr : 3JICKTPOHHBIN.
http://lib.ulsu.ru/MegaPro/Download/MObject/10189

0) [IporpamMHoOe o0ecnieueHne

Jis npoBeneHUs 3aHATUH TpeOyroTcs MyJIbTHUMEAMHHBIE CPEJICTBA: KOMIBIOTEP C
naketom nporpamm OC Windows, MS Office, Web 6paysep u nmpoextop.

Jns  mpoBeneHus 1a0OpaTOpHbIX pabOT MO JaHHOW JUCHMIIMHE HEoO0XOAUM
crannonapHsii kiacc [1K ¢ ycTaHOBICHHBIM CIIEYIONIUM MTPOTPAMMHBIM 00eCrIeueHNEeM:
- oneparorHas cpeaa OC Windows/Linux;
- MS Office/Open Office;
- cpe/Ibl MporpaMMHUpOBaHUs Ha si3bikax Python/Java.
B) [Ipodeccuonanbubie 6a3bl JAHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE CHCTEMBI

1. D1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI:
1.1. Hudposoii obOpazoBarenvHblii pecypc [PRsmart : snexkrpoHHO-OnMONMoOTEUHast cucreMa :
cair / OOO Kommanus «A#l Ilm Ap Mengua». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: s 3aperdcTpup. mojib3oBareiei. - Tekcr :
JJIEKTPOHHBIN.
1.2. O6pazoparensHas mmatgopma FOPAUT : o6pasoBaTenbHbIl pecypc, dIEKTPOHHAS
oubnmorexa : caiit / OO0 DnektponHoe m3narensctBo FOPAWUT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pexxum goctyma: s 3aperucTpup. mojab30Baresie. - TeKCT : AJIeKTPOHHBIN.
1.3. ba3a panHbIx «OnekTpoHHas Oubnmoreka TexHumdyeckoro BY3a (OBC «Koncynprant
CTYJEHTa») : 3JEKTPOHHO-OnbnuoTeunas cucrema : calt / OOO Ilonmurexpecypc. — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pocryma: st
3aperucTpup. Mojap3oBaTenei. — TEeKCT : 3IEeKTPOHHBIM.
1.4. KoncynpTanT Bpada. DJIeKTpOHHAs MEIUIMHCKas OnbaroTeka : 6a3a gaHHbIX : caiit / OO0
Briciias mikona opraHu3any U yIpaBJICHUS 31paBOOXpaHEeHHEeM-KOMIIEKCHBIN MEIUIIMHCKHI
KoHcanTuHr. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum moctyna: mis
3aperucTpup. Mojap3oBaTene. — TEeKCT : 3IeKTPOHHBIM.
1.5. Bonbias MeauuuHCKas OMOIMOTEKa : 3JIEKTPOHHO-OMOIMOoTeuHas cucrema : caidt / OO0
bykamn. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: s
3aperucTpup. nojib3opareneil. — TeKCT : 3J1eKTPOHHBIM.
1.6. OBC Jlanp : anexTpoHHO-OMOMMOTeuHast cucrema : cat / OOO DBC Jlawp. — CaHKT-
[MerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum nocrtyma: i 3aperucTpup.
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IIOJIb30BaTENe. — TEKCT : AIEKTPOHHBIN.

1.7. ObC Znanium.com : 3JIEKTPOHHO-OMOMMOTeUHast cucrema : cailt / OOO 3HaHuUyM. -
Mocksa, [2024]. - URL: http://znanium.com . — Pexum poctyma : Ui 3aperucTpup.
MoJIb30BaTeNei. - TEeKCT : ANEKTPOHHBIN.

2. KoncyastantIlimoc [DnekTpoHHBId pecypc]: chnpaBo4yHas mpaBoBas cucrema. /OO0
«Koncynprant [lntoc» - Dnektpon. naH. - Mocksa : Koncynwsrantllntoc, [2024].

3. eLIBRARY.RU: nayunas snextponnas o6ubmmoteka : caiit / OOO «Hayunas DnexTpoHHas
bubmuoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pesxum moctyma : mjst aBTOpH3.
IIOJIb30BaTesel. — TEKCT : 3JIEKTPOHHBIN

4, @enepasbHasi rocylapcTBeHHass uHpopMmauuoHHasi cucrema «HaunmonanabHasi
3J1eKTPOHHAsA OUOIMOTeKay : dNeKTpoHHAas OnbianoTeka : caiit / ®I'BY PI'b. — Mockaa, [2024].
— URL: https://H36.pd. — Pesxum moctyna : 15 mosnbp3oBaresieii HayqHou OuOiamoreku. — Teker :
AJIEKTPOHHBIN.

5. Poccuiickoe oopa3oBanme : henepanpusblii mopran / yupeaurens GI'AY «OULTO». — URL:
http://www.edu.ru. — TekcT : 3JIeKTPOHHBIIA.

6. DuexkTponHasi OudauoTeuyHasi cucrema Yal'V : moaynb «DnekTpoHHas OHOIHMOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dxcrpecey». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexwum
JOCTyTa : JUIsl TOJIb30BaTeNeil Hay4HoH OUOIHOTEKU. — TEKCT : 2NIEKTPOHHBIMH.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
Aynutopun Uil NPOBEACHUS JIEKIWH, CEMUHAPCKUX 3aHATHM, Ui BBITOJIHEHUS
71a00paTOPHBIX pabOT U MPAKTHKYMOB, JUISl TIPOBEIECHHS TEKYIIIETO KOHTPOJIS U MTPOMEKYTOUHOM
arTecTaluu, KypCoOBOro MpOCKTUPOBAHNWSA, I'PYIIIIOBBIX U MHANBUAYAJIbHBIX KOHCYHLTaHHﬁ.
AyIuTOpHHM YKOMIUIEKTOBAHbBI —CIEIMATM3UPOBAHHON MeOelblo, Y4eOHOW JIOCKOM.
Ayautopun A TPOBEACHUS JEKUUH 000pYyI0BaHbl MYJIbTUMEIUWHBIM O00OpYIOBaHHEM IJis
npenocraBneHuss uHGopMmanuu OonbiIoi aynutopuu. I[lomemieHus IS CaMOCTOSITENBHOMN
pa6OTBI OCHAIICHbI KOMHBIOTCpHOfI TEXHUKOU C BO3MOXKHOCTEIO IIOOKIFOYECHUA K CETU
«HTepHeT» W obecmedyeHHeM JOCTyma K D3IEKTPOHHON HH(pPOMAIMOHHO-00pa3oBaTeIbHON
cpene, AIEKTPOHHO-OMOIMOTEYHOM CUCTEME.

13. CHEHHUAJIBHBIE YCJIOBUSA AJ151 OBYYAIOLIUXCSA C
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMM 3/10POBbS
O6yuenne no OIIOIT BO obywaromuxcsi ¢ OorpaHUYEHHBIMA BO3MOYKHOCTSIMU 3/10POBbS
OCYILECTBIISICTCSI C yYETOM OCOOEHHOCTeH INCUXO(PHU3NUYECKOr0 pa3BUTHs, WHAMBUIYaTbHbBIX
BO3MOKHOCTEH M COCTOSIHMSI 3I0pPOBBSl Takux oOydaromuxcs. OOpa3zoBaHue OOyYaroniuxcsi ¢
OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS MOXKET OBITh OPraHM30BaHO KaK COBMECTHO C
JIPYTUMHU 00YYaroIUMHUCS, TaK U OTIENbHO. B ciydyae Heo0X0aMMOCTH, 00YJarOIUMCsI 3 YHCIIa
JHIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/10pOBbsl (IO 3asBJICHUIO OOYYaIOLIerocs) MOTYT
NpeUIaraTbCsi OJAHW W3 CIEAYIOIINX BapHAHTOB BOCIPHUATHS HWH(POPMANUK C YYETOM HX
UH/IMBUYAIbHBIX TICUX0(U3NIECKUX OCOOCHHOCTEH:
— IS JIMI C HapyIIEHUSIMH 3pEHHs: B Me4aTHOH (opMme yBEIMYEHHBIM MIpUPTOM; B dopme
AIIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBos ydueOHBIX MaTepuaioB B
aynuodopmart); B mevaTHoW ¢opme Ha s3bike bpaiins; MHIMBHIyalbHBIE KOHCYJIBTALUH C
NpUBJICUYCHUEM TH(IIOCYPIOTIEPEBOTUNKA; HHINBUIYbHBIC 33/1aHUST B KOHCYJIBTAIUH.
— JUIS JIMI] C HapyIIEHUs MM CiIyXa: B MeYaTHOH ¢opme; B (opMe 3JIEKTPOHHOTO JOKYMEHTA;
BUZCOMATEpHATIBl C CYOTHTpaMu; WHAWBHIYAIbHbIE KOHCYJIbTAlMU C TPUBJICYCHUEM
CYp/IOTIepEeBOIUMKA; WHANBUYaIbHbIE 3aJaHHsI U KOHCYJIbTAIUH.
— JUIS JIML C HapyIICHUSIMH OIOPHO-JBUIaTeIbHOTO ammapara: B rnedatHoil ¢opme; B dopme
AIIEKTPOHHOTO JIOKYMEHTa; B (hopMe ayanodaiisia; HHINBUIYaTbHBIE 3a1aHUS 1 KOHCYJIbTAIII.
B clrydae HE0O0X0IMMOCTH UCTIOJIb30BaHUS B yueOHOM npoiiecce
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