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Pa3paboran TIPero/iaBaTesib M.C. CkopoboraTtoB
3aB. Kadenpoii «[IM» JI.A. TloroBa
Cornacosan PYKOBOZHWTE/Ib HAllPaB/JIeHHOCTH JI.A. IlomnoBa

(npocuist) mMporpamMmmel

r. PyO1j0BCK



1. HepquHb IVIAHUPYEMbIX PpPe€3y/IbTdTOB Oﬁy‘lEHI/IH no AuciuIl/inHe,
COOTHECEHHBIX C UHANKATOPAMH A0CTH)XKEHHUA KOMHETEHHHﬁ

Komnerennus CopeprxaHue KOMNeTeHIUH Nupukarop CopepxaHue HHANKaTOpa
CniocobeH paspabarsiBaTh PaspabarbiBaeT TIPUIOXKEHUS d
IIK-16 TIPUTIOKEHUS C npumenenueMm | ITK-16.1 TIpUMeHeHWeM TeXHOJIOTHMl  MalllMHHOIO
TEXHOJIOI'MH MallIMHHOro 00yueHus 00yueHHs

2.  MecTo AMCIMII/IMHBI B CTPYKType 00pa3oBarTe/ibHOI MPOrpaMMbl

JucuunivHel (mpakTuKu), | IlporpamMmuposanue
rpe/liecTBYIOIe U3Y4YEeHHIO

JUCLIUT/IUHBI, pe3y/IbTaThl

OCBOEHHsI KOTOPBIX HEOOXOAWMBbI

J1S1 OCBOEHUs JTaHHOU

JUCLUTIIUHEL.

Oucuunnuael  (IpakTUKW), A7 | lIpeAaunioMHas npakTika
KOTOpPBIX pe3yabTaThl OCBOEHHS
JAaHHOW  AWCLUIUIMHBI  OymyT
HeoOX0UMBI, KaKk  BXOJHbBIE
3HaHUS, YMEeHUsl U BjaZieHusi [Jis
VX U3yUeHUsl.

3. O0beM JUCHHUIUIMHBI B 3a4eTHBIX €AMHHIAX C yKa3aHHeM KO/JIHYecTBa
aKajJleMHYeCKHX YacoB, BbI/Ie/IeHHBIX Ha KOHTAKTHYIO padoTy o0yuaromerocs c
nperno/jaBaresieM (10 BUaM y4eOHBIX 3aHATHH) U HA CAMOCTOATE/TLHYI0 PadoTy
oOyuaromierocs

OO0t 00beM JUCIUTIIMHEI B 3.€. /uac: 3/ 108
dopma NpoMeKyTOUHOM aTTeCTaljuu: 3a4yeT

Buppl 3aHATHH, X TPYA0EMKOCTH (4ac.) O0beM KOHTAKTHOH
padoThI
dopma
Jlabopatopubie | IIpakTnyeckue CamocrosiTe/TbHa oOyuaronjerocs ¢
00yueHus JleKuu
padoTsI 3aHATHUA s1 pabota npemnojaBareieM
(uac)
OuHast 16 16 0 76 43

4. CopepxaHue AUCHMIUVIMHBI, CTPYKTYpHpPOBaHHOe Mo TeMaM (pa3jesiaMm) C
yKa3aHHeM OTBEeJEHHOT0 Ha HUX KO/JIMYECTBA aKa/JeMHYECKHX YacOB M BH/IOB
yueOHbIX 3aHATHI

dopmMma oOy4yeHumna: o4Han
Cemecmp: 8

JlekmoHHble 3aHsaTUA (164.)
1. OcHoBbl MamMHHOTO 00yuenmsi(24.)[2,4,7] OcHOBHbIe TOHATHS MAITMHHOTO
oOyueHHs1: MOJieNlb aArOPUTMOB, OOBEKTBHI U TMPHU3HAKWA, MeToh o0yueHus, (QyHKIUS
1motepp U (PYHKIMOHA/] KadecTBa, TMPUHIUI MHUHUMH3AIUM SMIIMPUUECKOTO DPHCKa,
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oboO1maromasi crioco6HOCTh. MeTpUKH KaduecTBa Mogeseii. IIpuMepbl ITPHKIaAHBIX
3aza4.

3azaun oOyueHus 110 riperiefeHTaM. @opManbHasi MOZIe/Tb MAIIMHHOTO 00yUeHusI.

2. OCHOBHBIE A/TOPUTMBbI pellleHHsl 3aja4y Kaaccu(PUKamu U BOCCTAHOBJ/ICHMS
perpeccun(24.)[2,3,4] MeTpuueckre MeTo[bl MalIMHHOTO 0OyueHMs.[ToaroToBKa
JAHHBIX JIJIsl MALIMHHOTO 00yUeHusl.

3. OCHOBHBIE€ A/JTOPUTMbI pelleHHA 3aja4 {/IeKius C Ppa3dopoM KOHKPETHBIX
curyauuii} (2u.)[2,3,4] TloHsaTve /vHelHOW perpeccun. I[locTpoeHue nMHENWHOU
perpeccuu. Jloructuueckasi perpeccusi 1 3ajiaua KjiacCUu(pUKaLuyu.

4. Knaccudukanus u kinacrepusanus(24.)[2,4] lepeBbs peluenuid. CiyyaiiHblie jeca.
HauBHnbili baiiecoBckuii knaccudukatop. [ToHsATHe MeTo/jla OMIOPHBIX BEKTOPOB. 3azaya
KJ/IaCTepU3aLyu.

5. BBefileHHe B HeHPOHHBIE CeTH {/1eKIHs ¢ pa300poM KOHKPeTHbIX CHTyaruii} (24.)
[2,4] Buosornueckuii ¥ UMCKYCCTBeHHbIM HeupoHbl. CTpPyKTypa HeWpOHHBIX ceTel
NpSIMOTO  pacripocTpaHeHusi. ®yHKIMM akTtuBalyyd. OOyueHre HEHWPOHHBIX CeTeM.

Anroputm rpaZijueHTHOr0
cnycka. CToXaCTHUeCKWH TrpajueHTHbIA cryck. Meton HecrepoBa. IIpobnema
nepeoOyueHust

HEHMPOHHBIX CeTeu.

6. OOyueHHe HWHTe/VIEKTya/JIbHOH cHucTeMbI(24.)[2,4] BpeneHune ciydaiiHOTO
ripoiiecca B Mojiesib Xordunaa. MaivHa bonbiMaHa.

7. HeiiponHble cetd W IiIy0okKoe oOyueHue(24.)[2,4] IIpeAnochinku U yC/IOBUS
nosiByieHus1 Tybokoro oOydeHus. I[yOoKuMe ceTd TIPSIMOTO paclpOCTPaHEeHUs:
0COOEHHOCTH WHMIWMANM3aI[id, GYHKIUH aKTHBAIl[dd, OCOOEHHOCTH OO0yueHwus,
peryJsisipu3aliysi, porayT, akeTHasi HopMa/u3alusi.

8. N30paHHble I/1aBbl MAIIMHHOTO 00ydeHusi(2u.)[2,3] PekyppeHTHble cCeTH:
CTPYKTypa U o0ydeHre. OOpaboTKa eCTeCTBEHHOTO sI3bIKa C ITOMOIIbI0 PEKYPPEHTHBIX
ceTeil.

JIaGopatopHbie padoThI (164.)
1. IToaroToBKa JAaHHBIX /IS MAIITUHHOTO 00yueHusi(2u4.)[1,4,7,8]
2. Pa3paboTka MpWioKeHH C MCMO/Ib30BaHHe MeTo/a JIMHEeHHON perpeccun(4d.)
[1,4,7,8]
3. Pa3zpaboTKa mpuio)kKeHU# C MCMO/Ib30BaHHe MeTo/ia KiaacTepu3anuu(4u4.)[4,7,8]
4. Pa3paboTKa 3KCHepTHOM CHCTeMbl Ha OCHOBe TPUMEHEHUSI MOJe/H
npe/cTaB/eHNs 3HaHUM B BU/ie ceMaHTHUecKou ceTu(4u.)[4,7,8]
5. IlpuMeHeHHe HMCKYCCTBEHHbIX HEHPOHHBIX CeTed //isi reHepaluy TeKCTOBOIO
coo01enus(2u.)[4,7,8]

CamocrosTe/ibHast pabora (76u4.)
1. TloaroroBKa K TeKyWUM 3aHATHAM, CaMOCTOSITe/IbHOe  HM3yueHHue
marepuasna(484.)[1,2,3,4,5,6,7,8]
2. BbimonHenue pacyeTHo-rpaduyeckoii pabdorni(16u.)[1,2,3,4,7,8] PaspaboTka
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TIPUIOKEHUSI C TIPUMeHeHUeM TeXHOJIOTHUI MallIMHHOTO 00yYeHHsl.
3. IToaroroBKa K 3auery(124.)[1,2,3,4]

5. IlepeueHb y4eOHO-METOAHMUECKOr0 oO0ecmedyeHHsI CAMOCTOATE/TbHOH PadoThI
00yUJaroIUXCs M0 AUCIHILTHHE

Inist Kaxkoro obyuaroiijerocsi obecrieueH MHIMBUya bHbIM HEOTPaHUUEHHBIN JOCTYIT K
3/IEKTPOHHOM MH(OPMaloOHHO-00pa3oBarebHOM cpesie AnTl ' TY:

1. CxkopoboraroB, M.C. TexHO/JIOrMM MaIlIMHHOTO OOYyUYeHHS: MeTOANYeCKHe
yKa3aHUsl [Jid CaMOCTOSITeIbHOM paboThl CTy[eHTaM HarlpaB/ieHHsI T10/[TOTOBKU
«HbopMaTKa ¥ BBIUMC/IUTE/bHAs TeXHUKa» Bcex ¢opm obyuenus /M.C.
CkopoboraroB; Py61ioBckuit MHIyCTpUaIbHBIA HHCTUTYT. — Pyb1rjoBck: PN, 2021. — 12
C. URL:
https://edu.rubinst.ru/resources/books/Skorobogatov_M.S._Tekhnologii_mashinnogo_o
bucheniya_2021.pdf (gata obpaienus 01.11.2021)

6. ITepeueHb yueOHO IMTEPaATyPhI
6.1. OcHOBHas MTeparypa

2. JIumaHoBckasi, O. B. OcHOBBI MallIMHHOTO 00ydeHus : yue6Hoe rocobue / O.
B. JlumanoBckasa, T. W. AndepreBa ; Hayu. pea. M. . O6abkoB ; Ypa/ibCKuii
denepanbHbiii yHUBepcuTeT uM. mepBoro IlpesugeHta Poccuu b. H. EnbiuHa. —
ExatepunOypr : M3garenscTBO Ypanbckoro yHuBepcutera, 2020. — 91 c. : wi., Tabm. —
Pexxum  pgoctryma: mno  moamucke. —  URL:  https://biblioclub.ru/index.php?
page=book&id=699059 (zmara obparrierus: 17.03.2023). — ISBN 978-5-7996-3015-7. —
TeKCT : 3/71eKTPOHHBIMN.

3. Kennexep, /1. Hayka o maHHBIX: 6a30BbIM KypcC : yueOHoe rocobue : [16+] / 1.
Kennexep, b. Tupnu ; Hayu. pezn. 3. Mamezpspos ; niep. ¢ adHmi. M. benoronosckoro. —
Mockga : AnbrnuHa Ilabnuiep, 2020. — 224 c. : cxeM., Tabn. — Pexxum AocTyma: 1o
noarmucke. — URL: https://biblioclub.ru/index.php?page=book&id=598235 (mara
obparmenus: 17.03.2023). — ISBN 978-5-9614-3170-4. — TeKCT : 3/1eKTPOHHBIM.

4. Ceperux, M.FO. VHTesnekTyanbHble UHPOPMALIMOHHBIE CHUCTEMBI : yuebHOe
nmocobue / M.FO. Ceperun, M.A. UlpanoBckuii, A.B. fkoBneB ; TambOoBcKuii
rOCyIapCTBeHHbII  TeXHUUeCKUW  yHUBepcuTeT. — TamboB : TamOOBCKwMiA
rocyflapCcTBeHHbIM TexHUYeckui yHuepcuteT (TI'TY), 2012. — 205 c. : un. — Pexxum
nocryna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=277790
(mata obparrenus: 02.04.2021). — bubmuorp. B KH. — TeKCT : 371eKTPOHHBIH.

6.2. [lorosiHUTe/IbHAS JIMTeparypa

5. WuTennekTyanbHble WH(GOPMAI[MOHHbIE CUCTEMbl M TEXHOJIOTHUU : yueOGHOe
nocobue / FO.FO. I'pomos, O.I. Vpanora, B.B. AnekceeB u mp. ; TambOoBCKMi
rOCylapCTBeHHbII  TeXHUUeCKUW  yHuBepcuTeT. — TamboB : TamOoBCKwMiA
rocyflapCTBeHHbIM TexHuYeckur yHusepcuteT (TI'TY), 2013. — 244 c. : un. — Pexxum
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nocryna: nio noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=277713
(mara oOparenust: 16.03.2021). — Bubmorp. B kH. — ISBN 978-5-8265-1178-7. —
TeKCT : 3/7IeKTPOHHBIMN.

6. Pa3paboTKa My/IbTUMeIUHHBIX TPUIOKEHHN C WCITO/Ib30BaHUEM OUO/IMOTEK
OpenCV u IPP: kypc : yue6HOe rocobue / A. BoBeipuH, I1. [IpyxkoB, B. EpyxumMoB [u
np.]. — 2-e wuszg., ucnpaB. — MockBa : HanpoHanbHbIM OTKpBITBIM YHUBEPCUTET
«MHTYUT», 2016. — 516 c. : un. — Pexum pgocrynma: mno mnogrnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=429192 (gata obpamenus: 17.03.2023).
— bubmuorp. B KH. — TeKCT : 371eKTPOHHBIH.

7. IlepeueHb pecypcoB HH(OPMALUOHHO-TE/IEKOMMYHHMKALIMOHHON  CeTH
«/IHTEpHEeT», HEOOXOAUMBIX /I/IA OCBOEHHS U CI{HIL/THHBI

7. https://developers.google.com/machine-learning/crash-course
Kypc nekuumii 1 mabopaTopHBIX paboT 10 MAIllIMHHOMY O0yUeHHIO
8. https://mlcourse.ai/ Open Machine Learning Course

8. (I)OH,I:[ OLI€CHOYHBIX MATE€PHA/IOB [IA TIIPOBE€AECHHA TEKYyLEro KOHTPOJ/IA
yCrieBae€eMOCTH U HpOMEH(YTquOﬁ dTTeCraliuu

CopepxaHue TIPOMEXYTOYHOW arTeCTaliid pPacKpblBaeTCd B KOMIUIEKTE
KOHTPO/IMPYIOIUX MaTepuasoB, [peJHa3sHAaueHHBIX I IIPOBEPKU COOTBETCTBUSA
YPOBHSI TIOATOTOBKM M0 AucuuruiiHe TpeboBaHusm @PI'OC, KoTopble XpaHATCS Ha
kadeape-paspaborunke PI1/] B meuatHOM Buzie u B DMOC.

9. [Tepeuenb MHGOPMALIMOHHBIX TEXHOJIOTUH, UCII0/Ib3yeMbIX NMPHU OCYLeCTB/IEHUN
o0pa3oBare/IbHOr0 mpolecca MO0 [AWCHUIUIMHE, BK/IOYasaA IepeueHb
MPOrpaMMHOro obecreueHns 1 HH()OPMALIMOHHBIX CMIPABOYHBIX CUCTEM

[l yCIIeIHOro OCBOEHHsl AWUCLUIUIMHBI MCTO/IB3YHOTCS Pecypchl 37eKTPOHHOW HMH(OPMalLMOHHO-
oOpa3oBarenbHOW Cpefibl, 0Opa3oBaTelbHbIE WHTEPHET-TIOPTajbl, T7i00anbHasi KOMITBIOTEpPHasi CeTh
VnuTepHer. B mpouecce u3yuyeHWs [AWCLMIUVIMHBI TPOMCXOAWT WHTEpaKTUBHOE B3auMO/eCTBHE
00yuaroILerocsi C rpero/iaBaTesieM uepe3 JIMUHbIN KaOWHET CTy/JeHTa.

Nenin Hcnonb3yeMoe mporpaMMHoe ofecrieyeHue
1 Apache Subversion
2 LibreOffice
3 PyCharm Community Edition
4 Python
5 Windows
6 AnTuBupyc Kaspersky
7 Aupekc.bpaysep
8 7-Zip
Nerm Hcnonb3yembie npogeccoHaibHbIe 0a3bl JAaHHBIX U HHGOPMaLMOHHbIE
CIpaBOYHbIE CHCTEMBI
1 HaronanbHasi s/mekTpoHHast 6ubmoreka (HOB) — cBOOOAHBIM OCTYIT UWTaTesiel K
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doHgam poccuiickux 6ubmorek. Cofep)KUT KOJUIEKIIUH OLM(MPOBaHHBIX IOKYMEHTOB
(KaK OTKPBITOTO ZOCTYIa, TAK U OTPAaHUUYEHHBIX aBTOPCKUM IIPABOM), a TaKXKe KaTajior
W3[aHUH, XpaHsaimxcs B oubmiorekax Poccuu. (http://H36.pd/)

10. Omnmcanue  MaTepua/IbHO-TEXHHYECKON  0a3bl, HeoOXoAuMoOM /IS
0CYIIeCTB/IEHHA 00pa30BaTe/ILHOTO0 MPOIecca Mo AUCIUIUTHHE

HaumeHoBaHHe cielfHa/IbHBIX MOMEIIeHHH U MOMeIIeHUH JIJIsi CaMOCTOSITe/IbHON PadoThI

yueOHbIe ayIMTOPUH [I7IsI TPOBe/ieHus yueOHbIX 3aHSATHIH

rnoMeneHns ajida CaMOCTOSITEIbHOM pa6OTbI

MaTepI/IaJ'[I:HO-TEXHI/I‘-IECKOE obecrieueHve u OpraHU3alsd O6pa30BaTEJ'H:>H01"O
rmponecca 1o JuCHuIvinHe /i1 MHBA/IMAO0B W JIWL C O'PAHUYE€HHBIMH BO3MOKHOCTAMU
310POBBS OCYIIECTBJ/IAETCA B COOTBETCTBHUU C «ITonoxxeHnuem 00 O6YIIEHI/II/I WHBa/INA0B U
JIkI] C OrpaHU4Ye€HHBIMH BO3MOKHOCTSMU 310POBbA».




