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TIporpammy muciuIuiiHbel paspadortan(a)(u) moreHt, k.H. (momeHT) AnucumoBa J.C. (Kadempa marematwku u
MIPUKIIATHOW HHPOPMATUKH, OTACICHAC MATEMATUKH U €CTCCTBEHHBIX HAYK)

1. Ilepeyenr NJIAHUPYEMBIX pe3yJbTATOB OO0y4YeHHs MO AUCHUILUIMHE (MOIYJI0), COOTHECEHHBIX ¢
IJIaHUpYyeMbIMH pe3yJibTaTamu ocBoenuss OIIOII BO

O6y‘1310111HI7[CH, OCBOUBILHH JAUCHUIUIARY (MOZ[yJ'H)), JOJIDKCH O6J'IaﬂaTI) CJICAYIOIMMUMHU KOMIICTCHIIUSAMMU:

Mudp Pacimindposka
KOMIEeTeHI[UN npuodpeTaeMoii KOMIEeTeHIUH

[K-1 CnocoOeH caMOCTOSTEIbHO M B KOMAaHJIE OCBaWBaTh LU(PPOBbIE HWHCTPYMEHTHl Ha anmapaTHOM |
[IPOrpaMMHOM YPOBHSIX

[K-1.1 3HATh TEXHOJIOTMU M3y4YeHHs LU(POBBIX HMHCTPYMEHTOB HAa amlapaTHOM W IPOTPaMMHOM YPOBHSX|
CaMOCTOSTENILHO U B KOMaH/Ie

I1K-1.2 'YMeTh ocBaMBaTh CaMOCTOSTEIBHO M B KOMaHAC IM(PPOBbIC HHCTPYMEHTHl HAa AallapaTHOM W
MIPOrPaMMHOM YPOBHSX

[K-1.3 Bnanete CmOCOOHOCTBIO OCBaMBaTh CaMOCTOSTENFHO W B KOMaHAE UIH(POBBIE HHCTPYMEHTHI HA
armapaTHOM ¥ POTPAaMMHOM YPOBHSX

[K-2 CriocobeH MpoeKTHpoBaTh MH(POPMaNMOHHO-00pa30BaTEIFHOE MPOCTPAHCTBO HA OCHOBE HCIIOJIB30BAHUS
1 POBEIX HHCTPYMEHTOB, B TOM YHCJIC HHCTPYMEHTOB M CEPBHCOB NCKYCCTBEHHOTO MHTEIIIEKTa

[K-2.1 3HaTh LU(PPOBEIE HHCTPYMEHTHI, B TOM YHCJIE HHCTPYMEHTOB M CEPBHCOB MCKYCCTBEHHOTO MHTEIUICKTA,
MIPUMEHsEMbIE JJISI IPOEKTUPOBAHMS HH(POPMANMOHHO-00pa30BaTEIbHOTO IPOCTPAHCTBA

[K-2.2 YMeTh NpOEeKTUpOBaTh HH(OPMALMOHHO-00pa30BaTeNIbHOE IPOCTPAHCTBO Ha OCHOBE HCIIOJIB30BaHMUS
L (POBBIX HHCTPYMEHTOB, B TOM YHCJIE HHCTPYMEHTOB M CEPBUCOB HCKYCCTBEHHOT'O UHTEIIEKTA

I1K-2.3 Bnaneth CIOCOOHOCTHIO MPOCKTUPOBATh HHGPOPMAIMOHHO-00PA30BATENIFHOE MPOCTPAHCTBO HA OCHOBC

MCIIOJIb30BaHUA IlI/I(i)pOBbIX UHCTPYMEHTOB, B TOM YHCJIC HMHCTPYMCHTOB MU CEPBUCOB HMCKYCCTBCHHOI'O
MHTCJIJICKTA

OOyJarommiicsi, OCBOUBIIHN JUCIUILTHHY (MOJTYJIIB):

JlomxeH 3HaTh:
- OCHOBHI)Ie TIOHATHUA U TPUHIUIIBI MAITUHHOT'O 06yquI/IH, THUIBI AJITOPUTMOB U UX IIPUMEHCHUC B O6pa3OBaT6HLHOﬁ

cepe.

- CoBpeMeHHbIe HHCTPYMEHTHI U GHOIHOTEKH MalnHHOTO 00yueHus (Hanpumep, scikit-learn, TensorFlow, PyTorch).

- MCTO,I[LI OIICHKH Ka4y€CTBa Moz[eneﬁ MalllKHHOTO O6y‘I€HI/I$I.

JomkeH yMeTh:
- IIpuMeHATH aXrOpUTMBI MAIIUHHOTO O0YUEHHS ATl pelIeHus 00pa3oBaTebHBIX 3aa4 (HarpuMep, NepcoHaIn3aIis

00yueHHs, aHaJIH3 YCIIeBaeMOCTH, pa3pabdoTKa aJalTUBHBIX CHCTEM).

- OO6pabaTsIBaTh U aHATM3UPOBATH 00pa30BaTEIbHBIEC JAHHBIE C HCIIOJIH30BAHNEM HHCTPYMEHTOB MAIIMHHOTO 00YYEHUSI.

- OrennBaTh 3¢ (HEKTUBHOCTH MOJETIECH MAITMHHOTO 00ydeHNs B 00pa30BaTeIbHOM KOHTEKCTE.

- Pa3pabaTpiBaTh M peann30BBIBATH MIPOCTHIC IPHIIOKEHUS, UCTIONB3YIOIINE MAITMHHOE 00yUYeHHe JIJIsl 00pa30BaTeIbHBIX

ejei.

Z[OJ'DKCH BJIaACTh:
- Hasreikamu NPUMCEHCHHUS MAIIAHHOTO 06y‘l€HI/I$I JJIA aHaJin3a OGpaSOBaTCJ'ILHI)IX JAHHBIX U MOCTPOCHHS MPOTHO3HBIX

MOJCIEH.

- HaBbIkamy BCIIOIB30BaHUS COBPEMEHHBIX HHCTPYMEHTOB M OMOJIMOTEK MalllMHHOTO O0yYeHUs..
- CnocoGHOCTBIO KpUTHYECKH OIICHUBAThH PE3yJIbTATHI IPUMEHEHHS MAIIMHHOTO 00Y4YeHUs B 00pa30BaHUH.
- Hagpixkamu pa3paboTKH U Ipe3eHTAlNH Pe3yIbTaTOB HCCIIEOBaHUI B 00IaCTH MAalIMHHOTO 00y4YeHHS B 00pa30BaHHH.

2. Mecto qucuumiunel (MoayJs) B ctpykrype OIIOII BO

HanHas gucnuiuimHa (Moxmyie) BKiIroueHa B pasgen  "B1.B.01.04 Tucomrummebel (Momaynw)"  OCHOBHOM



npodeccrnoHabHOM 0Opa3oBarenbHOU mporpaMMbl 44.04.01 «Ilemarormueckoe oOpazoBanne (MICKyCCTBEHHBIH WHTEIICKT
B IPOCKTHPOBAaHUM ITU(PPOBON 0OpA30BATEIBHOW CpPEbI MEJarora)» M OTHOCUTCS K 4acTd, (OPMHUPYEMOH y4aCTHUKAMHU
o0pa3oBatenpHbIX OTHOIICHMIT. OcBanBaeTcs Ha 2 Kypce B 3,4 ceMecTpax.

3. O0bemM IMCUMIIMHBI (MOAYJISI) B 3aYeTHBIX €JMHULAX ¢ YKa3aHHeM KOJHMYeCTBA YACOB, BbIJAEJICHHBIX Ha
KOHTAaKTHYI0 pa0oTy oOydamoumuxcs ¢ npemnogapareieM (M0 BHAAM Y4YeOHBIX 3aHATHI) U HA CAMOCTOSITEJbHYIO
padoTy o0yuyaromuxcs

OO6mas TpyJ0eMKOCTh JUCIHTIINHBI COCTaBIAET 4 3aueTHBIX(bIe) enuHuI(bl) Ha 144 gaca(oB).

KontaktHas paborta - 32 uwaca(oB), B TOM gucie Jekmuu - 16 daca(oB), mpaktudeckue 3aHATHsS - 0 waca(oB),
nabopaTtopHbie paboThI - 16 gaca(oB), KOHTPOJIb CAMOCTOSATENBHOM paboThI - 0 yaca(oB).

CamocrosTenbHas padoTa - 112 vaca(oB).
Kontposs (3auét / s3x3amen) - 0 yaca(oB).
®dopma MPOMEKYTOYHOTO KOHTPOJIS AUCITUILTHHEL: 3a4eT B 3,4 ceMecTpax.

4. Coaep:kanue THCHMILTHHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOE IO TeMaM (pa3JesaM) ¢ YKa3aHueM OTBeIeHHOI0
HA HUX KOJINYeCTBA aKa/leMHYeCKUX YaCOB H BUJAOB Y4eOHBIX 3aHATHH

4.1 CTpyKTYypa U TEeMATH4YECKUl MJ1aH KOHTAKTHOI U CAMOCTOSAITEIbHOM padoThI MO AUCHUNIMHE (MOIYJIIO)

Buabl u yacel
KOHTAKTHOI padoThl,
e HX TPYA0EMKOCTH CaMocTost
N Pa3nennl JUCHMIIIMHDBI / (B yacax) TeJbHaA
MOAYJI ec Texn Ipakru | JlaGopa padora
Y - YecKue TOPHBIE
3aHATHSA | PadoThI
1. |Tema 1. BBenenue B MaminHHOE 00y4eHHE /I 00pa3oBaHUs 3 4 0 4 28
2 Tewma 2. KirodeBbie alropuTMBI MAIIHHHOTO OOYYEHUS IS 3 4 0 4 o8
" loOpa3oBaTeNbHBIX 3a0a4
3. [Tema 3. ITogroroBka u aHaIN3 0OPA30BATEIBHBIX TaHHBIX 4 4 0 4 28
4 Tema 4. OnieHKa 1 HHTEPIPETAIUS MOJIEe MAaITMHHOTO 4 4 0 4 28
00ydYeHHS
HTtoro: 144 4. 16 0 16 112

4.2 Copep:xaHue THCHUIIHHBI (MOXYJIs1)

Tema 1. BBeienue B MaliMHHOe 00y4eHuUe 111 00pa3oBaHMsA

Uro takoe MammHHOE 00ydeHue? Tumbl MalIMHHOTO OOy4YeHHs (C yduuTeleM, 0e3 Y4UUTelNs, C MOAKPEILICHUEM).
[Tpumeps! 3amauy B 00pa30BaHUM, PEIIAEMBIX C ITOMOIIBIO MAIIMHHOTO OOy4eHHs (IlepcOoHaNM3alus, MPOTHO3UPOBAHKE,
oneHka). OCHOBHBIE 3Tanbl padoTs! ¢ MoaenssmMu MO: naHHbIe, 00yueHHe, OLIeHKa, IIPIMEHEHHE.

Tema 2. KitloueBble aJITOPUTMbI MAIIMHHOTO 00y4eHUs1 17151 00pa3oBaTe/IbHbIX 3a/1a4

Jluneitnsle Monenu (perpeccusi, knaccudukanus). Jepesbs pemenuit. K-6mmkaitmnx coceneil. Haunslit baiiec.
[IpumMepsl HUCTIONB30BaHMSA KaXKAOTO alropuTMa B 0O0pa3oBaHMM W HX cpaBHeHHE. [IpakThdeckoe NpHUMEHEHHE C
ucnonp3oBanueM Python u scikit-learn (vmi aHAIOTHYIHBIX HHCTPYMEHTOB).

Tema 3. IloaroToBka M aHAJIM3 00pPa30BaTEJIbLHBIX AAHHBIX

Tumber 0oOpa3zoBaTeNbHBIX JaHHBIX. MeTonel cOopa u 00paboTKM maHHBIX. Bmsyanmsamus maHHbIX. Paborta ¢
MIPOIYIIEHHBIMH 3HAYEHUSIMH U BEIOpOocaMu. BrIOOp Mpu3HAKOB M MOHIKEHHE pa3MepHOCTH. [IprMeps! aHaM3a peanbHBIX
00pa3oBaTeNbHBIX HAOOPOB TaHHBIX.

Tema 4. Ouenka U HHTepHpeTanus MoJeseii MAIIMHHOTO 00y4YeHus

MeTtpuku kavecTBa i 3a1a4 kiaccupuranuu u perpeccuu. Kpocc-pammmanmsa u Beidop mozaenu. HTepnperanus
pe3ynbTaToB U BEIBOAOB. [IpuMepsl orieHKH 3P PEeKTUBHOCTH MOJIeTIel B 00pa30BaTeNbHBIX Keicax.

5. IlepeueHb Y4eOHO-METOAUYECKOTO0 o0ecleYeHHUsl s CAMOCTOSITEIbLHOW PadoThl 00y4yaomuxcst Mo
JMCUMILIUHE (MOAYJII0)

CaMocTosTeNnbHas pa60Ta 06yqafom1/1xc>1 BBITNIOJIHACTCA IO 3aJaHU0 U IIpU METOAUYECKOM PYKOBOJACTBC
npenoaaBaTtesisd, HO 0e3 ero HEOCPEACTBEHHOI'O YUaCTHUs. CaMocTosTeapHas pa60Ta noapa3aesIeTCa Ha CaMOCTOATCIIbHY O



paboTy Ha ayJWTOPHBIX 3aHATHAX W Ha BHEAyJAWTOPHYIO CaMOCTOSTENbHYIO pabdoTy. CamocTosTenbHas paborta
o0yyJaromuxcsl BKJIIOYAET KaK MOJHOCTBIO CaMOCTOSTENIbHOE OCBOCHHE OTAEIBHBIX TeM (pa3/eNnoB) AWUCLUUIUIMHBL, TaK U
npopaboTKy TeM (pa3zenoB), OCBaMBacMbIX BO BpeMs ayIUTOPHOH paboTel. Bo Bpemst caMoCTOSTENBEHONH pPaboTHI
oOyyaromuyecss YUTalOT W KOHCHEKTUPYIOT y4eOHYI0, HAy4HYI0 M CIpPAaBOYHYIO JIUTEPATYPYy, BBINOJHSIOT 3a/aHusl,
HampasJIeHHbIE Ha 3aKpeIUICHWE 3HAHMH M OTpabOTKYy YMEHHIH M HaBBIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY
KOHTPOJIIO 110 TUCIUIIINHE.

OpraHuzanusi caMOCTOSTENbLHOM paboThl 00yYarONIUXCS PErIaMeHTHPYETCsS HOPMAaTUBHBIMU JIOKyMEHTaMH, yueOHO-
METOIMYECKOI JIUTEpaTypol U AJIEKTPOHHBIMU 00pa30BaTeNbHBIMU PECYPCaMHU, BKIIIOYAS:

[Nopsimok opraHu3anMy M OCYIIECTBICHUS OOpa3oBaTEIbHOW NEATENLHOCTH MO 00pa3oBaTeNbHBIM IMPOTrpaMMamM
BBICIIEro 00pa3oBaHMsi — TIporpaMMam OakajaBpuara, NporpaMMaM CHEHUaJUTeTa, HporpaMMaM MarucTparyphbl
(YyTBEpiK/IeHHBIH mpuka3oM MuHHCTEpCTBa HAayKd M BbIcuiero odpasoBanusi Poccuiickoit dexepaunu ot 6 anpens 2021
roga Ne 245)

YcraB  (erepaibHOTO — TOCYNAPCTBCHHOTO — aBTOHOMHOTO — oOpasoBaTenbHOro  yupexnaeHus "KaszaHckuit
(ITpuBomxckuii) penepanbHbI yHUBEpCUTET"

[IpaBuiia BHyTpeHHETO pacnopsaka (heaepatbHOro rocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTelIbHOTO YUPEkKACHUS
BBICIIEro IpodeccronanbHoro oopasosanus "Kazanckuii (I[IpuBomkckuil) dpenepansHelil yauepcurer”

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepabHOTO yHUBEpCUTETA

6. @oH/I OLIEHOYHBIX CPEACTB MO JTUCHUILIUHE (MOAYJII0)

@oHA OLEHOYHBIX CPEACTB II0 AWUCLHUIUIMHE (MOXYJIIO) BKJIIOYAeT OLICHOYHbIC MaTepuaibl, HAlpaBICHHBIC Ha
NPOBEPKY OCBOCHHS KOMIICTCHIMH, B TOM YHCJIC 3HAaHWHA, YMCHUH W HaBbIKOB. DOHI OLCHOYHBIX CPEACTB BKIIFOYACT
OLICHOYHBIE CPEJICTBA TEKYIIET0 KOHTPOJIS ¥ OLCHOYHBIC CPEICTBA IPOMEIKYTOUHOH aTTeCTALHH.

B doHIe OLEeHOYHBIX CPEACTB COACPIKUTCS CIIeAyIoIIas HHHOPMALIHU:

- COOTBETCTBUE KOMIICTEHIIMH IIaHUPYEMBIM pPe3yJibTaTaM 00y4eHHs 10 TUCLUUILIHHE (MOAYJIIO);

- KpUTEPUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMITETCHIHH;

- MeXaHu3M (OPMHUPOBAHUS OLEHKHU 110 TUCLUILIHHE (MOAYJIIO);

- OMMCAHUE TOPSIKA IPUMEHEHHS U IIPOLICAYPHI OLICHUBAHUS IS KaXKIOTO OLICHOYHOTI'O CPEICTBA;

- KPUTEPUH OLCHUBAHUS JUTS KaXXJIOr0 OLICHOYHOTO CPE/ICTBA;

- COIep)KaHWE OLCHOYHBIX CPEACTB, BKJIIOYas TpPeOOBaHMS, NpeIbsBIsIEMble K JCHCTBHAM OOyYaromuxcs,
JIEMOHCTPHPYEMBIM pe3ylbTaTaM, 3aJaHus Pa3JIMYHbIX THIIOB.

DoHJ1 OLIEHOYHBIX CPECTB M0 JUCHUILIMHE HaxoauTes B [Ipuioxenun 1 k mporpamMMe TUCHUILTHHBI (MOJYJIIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOIMMOM JJIsl OCBOEHUS JUCUMILIMHBI (MOTYJI51)

OcBoeHNe TUCHMIUIMHBI (MOIYJS) IpeArojaraeT M3ydeHHe ydeOHO#l mureparypsl. JlutepaTypa MokeT OBITH
JIOCTyITHa 00y4aloMmuUMCs B OHOM U3 JBYX BapHaHTOB (JINOO B 000MX U3 HUX):

- B DJIGKTPOHHOM BHJIE - 4epe3 JJEKTPOHHBbIE OWOIMOTEUHbIE CHCTEMbl Ha OCHOBAaHWHU 3aKioueHHBIX KDY
JIOTOBOPOB C TIPaBoobIaJaTeNsIMHu;

- B Ie4aTHOM BHJE - B Hayunoii 6nbnmnoreke EnaOysxkckoro nactutyra KOVY. O0ydaromuecs mony4yarT yIeOHy0
IUTepaTypy Ha aOOHEMEHTE II0 YHWTAaTeNbCKUM OHMJIeTaM B COOTBETCTBHM C MpaBWIAMH IoJb30BaHMs HaydHoit
OUOITMOTEKOM.

DNeKTPOHHBIE M3/1aHUS JOCTYIHBI JUCTAaHIMOHHO M3 000N TOYKH NPH BBEICHUM O0YYaIOMIMMCS CBOETO JIOTWHA
U TMapojis OT JIMYHOTO KaOWHeTa B cucTeMe "JJeKTpoHHBIH yHUBepcuteT'. IIpH HCIONB30BaHWUU IEYATHBIX H3JaHHN
O6nbnmoTeunslii (OoHI AOKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacuera He MeHee 0,25 sk3emmsipa Ha KaKAoTo
00y4aromerocst 3 Yyucia JInl, OJTHOBPEMEHHO OCBAMBAIOIINX JaHHYIO JUCLUIUIMHY

[lepeyenp nuTepaTypsl, HEOOXOIUMON A OCBOCHMS NUCHWIUIMHBI (MOAYJsI), Haxomutcs B IIpmmoxkennn 2 K
paboueit mporpamme AUCHUIUIMHBL. OH MOIJIEKUT OOHOBICHHWIO TPH HM3MEHEHHH YCIOBHH 10roBopoB KDY ¢
MpaBoOOIAAATeNsIMIA JIEKTPOHHBIX W3JAaHWH W IIPU W3MEHEHWH KOMIUIeKTOoBaHUS ¢(oHnoB HayuHoii OmOmmorexn
Emabyxckoro macTHTYTa KOV.

8. Ilepeuennb pecypcoB HHPOPMAUMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn "WHTepHeT", HeOOXOAMMBIX IJIsi
OCBOEHMSI TUCIUILTHHBI (MOAYJIs1)

ManinaHoe obydeHue: 4yTO 3TO, IS 4ero
https://practicum.yandex.ru/blog/chto-takoe-mashinnoe-obuchenie/

MairHHOe 00y4YeHHe: YTO ITO U KaK CBsI3aHO ¢ aHAIMTHKOM- http://news.ifmo.ru/ru/news/7311/
MammnHoe o6yuenue- https://education.yandex.ru/handbook/ml/article/mashinnoye-obucheniye



https://practicum.yandex.ru/blog/chto-takoe-mashinnoe-obuchenie/
http://news.ifmo.ru/ru/news/7311/
https://education.yandex.ru/handbook/ml/article/mashinnoye-obucheniye

9. MeTouuecKue yKa3aHusl 1151 00y4aronIuXcs 1o 0CBOEHUI0 THCHHILTMHBI (MO/TYJIs1)

Bup paGor MeToauyeckue peKOMeHAAIUU

hS i JlekunoHHbIE 3aHATHS IPOBOISTCS C UCIONB30BAHUEM HHTEPAKTHBHBIX TEXHOJIOTHH M IPEATONAraoT
aKTHBHOE y4acTHe CTYACHTOB. [IJIsl MOATOTOBKH K 3aHATHSIM PEKOMEH/yeTCs BBIACIATh B MaTeprale
IIpoOJIEMHBIE BOIIPOCHL, 3aTParuBacMble IPETIOAaBATENIEM B JIEKIIUH, ¥ TPYIINPOBATH HHPOPMAIHIO
BOKpYT HuX. JKenaTenbHo BBIAETATH B HCNOJIB3YyEeMOIl TUTepaType MOCTAaHOBKH BOIIPOCOB, HA KOTOPHIE
Pa3HbIMU aBTOPaM MOTYT OBITh JJaHBI Pa3IMYHbIE OTBETHL. Ha OCHOBaHMM NOCTaHOBKU TaKUX BOIIPOCOB
cieyer coOupaTh apryMEHThI B OJIB3Y PAa3IMYHBIX BAPHAHTOB PELICHUS OCTABICHHBIX MPOOJIEM.

nmabopaTopHsie | B aynuToprn, ocHamEHHOI COOTBETCTBYIOINM 000pYAOBaHHEM, 00YJAOIIHECs IPOBOIST yaeOHbIC

paboTsI SKCTIEPUMEHTHI M TPEHUPYIOTCS B IPUMEHEHHUH NTPAKTUKO-OPHEHTUPOBAHHBIX TEXHOJIOTHH.
OueHuBalOTCS 3HAaHHUE MaTepHala U YMEHHE IPUMEHSITh €ro Ha IMPaKTHUKe, YMEHHUS M HaBBIKK 110 pabore ¢
000pyJOBaHUEM B COOTBETCTBYIOLIEH NIPeAMETHOH 00IaCTH.

camoctosa- | CamocTosiTenbHast paboTa CTyI€HTOB MO AUAAKTHYECKOH CYTH IPEACTABISIET cOO0H KOMIUIEKC yCIOBHH
TenpHas paboTa| 00ydIeHHs, OpraHU3yEMbIX IPETIOIaBaTeNIeM U HAIIPaBJICHHBIX Ha CAMOIIOATOTOBKY yJammxcs. Y 4eOHas
JeATeNbHOCTh IPOTEeKaeT 0e3 HeMOCPEACTBEHHOI0 YUacTHs IPENoiaBaTellsl U 3aK/II04aeTCs B
npopaboTKe JEKIIMOHHOTO MaTepHaa, MoJroTOBKe, K Ja00OPaTOPHBIM M NPAKTHYECKUM 3aHSITHSM;
U3y4YEeHUH y4eOHOH JuTepaTyphl U3 OCHOBHOTO M JOTIOJIHUTEIHLHOTO CIHCKA.

3a4er 3adeT Mo Kypcy npoBoauTcs mo OmeraM. [Ipu moaroToBke K 3a4eTy HEOOXOAUMO OTUPATHCS Ha
HCTOYHHKH, KOTOpPBIE pa30upaInch Ha JEKIUIX B TeueHHe cemectpa. Ha 3adere cTyaeHTy nmpeanaraercs
Ouet, B KOTOpOM JBa Borpoca. [Tocie oTBeTa CTyJeHTy MOTYT OBITh 3aJaHbI JOTIOJHUTEIbHBIE
BOTIPOCHI.

10. Tlepeyenbr HH(POPMANUOHHBIX TEXHOJOIWil, HCMOJb3yeMbIX NPH OCYIIECTBJEHHU O0OpPa30BATEILHOIO
npouecca mo AUCHUILUIMHE (MOIYJII0), BKJIYAs NepedeHb NPOrPpaMMHOr0 odecrieyeHusi U MHGOPMALMOHHBIX
CIPaBOYHBIX cHUCTeM (MPH HEOOXOTUMOCTH)

[Tepeuenp MHQPOPMALMOHHBIX TEXHOJIOTHH, WCIIOJIBb3YEMBIX NMPU OCYLIECTBICHHH 00pa30BaTENbHOrO Ipolecca o
JUCUMIUIMHE (MOJYJIO), BKIIOYAs TepedeHb IPOrpaMMHOTrO OOecHedYeHUs: U WH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMmme JUCHUTUINHBL (MOIYJIA).

11. Onucanue MaTepHAJbHO-TEXHHYeCKOH 0a3bl, HeO0OXOAMMON I OCYLIeCTBJIeHMS O00pa30BaTEJLHOIO
npouecca no JMcHUNJInHe (MO1YJII0)

VYuebnas aymnutopust Ne 60 (423600, Peciybnuka Tatapcran, . Emabyra, yn. Kazanckas, n. 89) it mpoBemeHUs
3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMWHAPCKOTO THMA, TPYNNOBBIX M HHAWBUIYAJIbHBIX KOHCYJBTAlWH, TEKYIIETo
KOHTPOJISI ¥ MPOMEXYTOYHOM aTTeCTalllH,IIOMEIIeHNe ISl caMOCTOsTeNnbHON paboTsl. Kommiekr mebenu (mocagodHbIX
Mmect) 29 mit. Kommiekt mebenu (mocanoynsix Mect) aist npenogasatenst 1 mt. KommbsioTepHsiii kinacc: Komnbrorepsr intel
core i5 15 mt. Monutops! ViewSonic 22d 15 w. [Tpoektop EPSON EB-535W 1 wt. UnTepaktuBHas gocka [QBoard DVT
TNO082 1 wr. Tpudyna 1 mr. Konpuumonep 1 wt. Hacrennsie nmon ku 6 wt. lkad nyxcrBopuarsiii ¢ nosikamu 1 mr. Be6-
kamepa 1 wr. Beixon B VHTepHET, BHYTPUBY30BCKash KOMIIBIOTEPHAsI CETh, JOCTYH B DJIEKTPOHHYIO HMH(MOPMAIMOHHO-
oOpa3oBarenbHylo cpeny. Habop yueOHO-HamISAHBIX NOCOOMI: KOMIUIEKT IpPE3eHTalluil B 3JIEKTPOHHOM (opMmare IO
IIperoiaBaeMoil TUCIIMIUIMHE 3-5 IIT.

12. CPEZ[CTBa aJjanrTanuu npenoaaBaHus JUCHUIIVIMHBI K HOTpeﬁHOCTﬂM oﬁyqamumxcn HHBAaJIMJI0B H JIMI C
OIrpaHUYCHHBIMH BO3MOKHOCTAMMU 3/10POBbA

I[Ipn HeoOXoaMMOCTH B 00pa30BATENbHOM IIPOIECCE TPHUMEHSIOTCS CIEAYIOIIME METOAbl W TEXHOJIOTHH,
obreryaromnyie BOCOpUATHE HH(POPMAIME OOYYArOIMMICS HHBAJIHIAMH U JIMLIAMHU C OTPAHWYCHHBIMH BO3MOXKHOCTSMHU
3/I0pPOBBSI:

- CcO3/7aHME TEKCTOBOW BEpCHM JIIO0Or0 HETEKCTOBOTO KOHTEHTa JUIl €ro BO3MOXKHOTO IIpeoOpa3oBaHUS B
IbTepHAaTHBHBIE (DOPMBI, YIOOHBIE IS PA3TMYHBIX ITOJIE30BATENICH;

- cOo37aHHe KOHTEHTa, KOTOPBIH MOXKHO NPEICTaBUTh B PassIMUHBIX BUAAX Oe3 MOTEpU JAHHBIX MM CTPYKTYpHI,
MIPEAyCMOTPETh BO3MOXKHOCTh MaclITaOMpOBaHUs TeKCTa M H300pakeHHH Oe3 TOTepH KadyecTBa, IPEeAyCMOTPETh
JOCTYITHOCTH YIPABJICHUS KOHTEHTOM C KIIaBHATYPHI;

- CO31aHHC BO3MOXKHOCTEM JUIIsL 06yanOIIII/IXC${ BOCIIPUHUMATL OJHY U Ty KE I/IH(i)OpMaL[I/I}O 13 pasHbIX UICTOYHUKOB -



HalpuUMep, TaK, 4YTOOBI JIMIA C HapyLNICHWSAMH CIIyXa IOJy4ald HH(OPMAalUIO BH3YaJlbHO, C HApYIICHUSAMH 3pEHHS -
ayAHalIbHO;

- IpPUMEHEHHE IPOTrPAMMHBIX CpEICTB, OOECIICUYMBAIOIINX BO3MOXKHOCTb OCBOCHHMS HAaBBHIKOB M YMCHWUI,
(GOpMHUPYEMBIX AUCHUIUIMHOM, 3a CYET ajJbTepHATHBHBIX CHOCOOOB, B TOM YHCIIE BUPTYaJbHBIX JAOOpaTOpUi U
CUMYJISILIMOHHBIX TEXHOJIOTHI;

- TIpPUMCHCHHE JAWCTAaHIMOHHBIX O0Opa30BaTeNIbHBIX TEXHONOTMH I Iepefadyd WHGOPMAIUH, OpTraHHU3aluH
pa3THYHBIX (OPM HMHTEPAKTUBHONH KOHTAaKTHOH paboTHl OOydYaromierocs C IIperojaBaTelleM, B TOM YHCIIEe BeOWHApOB,
KOTOpBIE MOTYT OBITh HCIIOJb30BAHbI JJIS MPOBEICHHS BUPTYAIBHBIX JICKIHUH C BO3MOYKHOCTHIO B3aUMOJICHCTBUS BCEX
YYaCTHUKOB JWMCTAHIIMOHHOTO OOYYeHUs, IPOBEJICHUS CEMUHAPOB, BBHICTYIUICHUS C JOKJIAJaMH M 3alUThl BHINOIHEHHBIX
paboT, NpoBeeHHUs TPEHUHT OB, OPraHU3aI1 KOJUIEKTUBHON paboThl;

- TNpUMEHEHHE JWMCTAHIMOHHBIX O00pa30BaTENIbHBIX TEXHOJNOTMH sl opraHusauuu  (GopM TeKymiero u
MIPOMEKYTOYHOTO KOHTPOJIS;

- yBEJIMYEHHE TPOAOJDKUTENIBHOCTH CJaud OOydYalolMMCs WHBAJIMIOM WIM JIMIOM C OrpaHUYE€HHBIMU
BO3MOXKHOCTSIMH 37I0pOBbsI (JOPM ITPOMEKYTOUHOH aTTECTallMy MO OTHOLICHHUIO K YCTAHOBJICHHOW MPOJOJDKUTEIBHOCTH HX
clauu:

- NPOJOJDKUTENIFHOCTH CAa4YM 3a4éTa WM K3aMeHa, MPOBOJAMMOIO B NMUCBMEHHOW (opme, - He Oonee uem Ha 90
MUHYT;

- TPOJODKHTEIBHOCTH HOATOTOBKU OOYYarolIerocs K OTBETy Ha 3auéTe WIM SK3aMeHe, IPOBOAMMOM B YCTHOM
¢dopme, - He Oonee yeM Ha 20 MUHYT;

- IPOJOJDKUTENLHOCTH BBICTYIUICHHUS 00YYarOLIerocs Py 3aIluTe KypcoBoil paboThl - He Oojee yeM Ha 15 MUHYT.

IIporpamma cocraBieHa B cootBeTcTBHH ¢ TpeboBarmsaMu OI'OC BO u yuebHBIM IuTaHOM 110 HampasieHuto 44.04.01
«Ilemarormueckoe 0Opa3oBaHKME» W MAarucTepckoi mporpamme «VICKyCCTBEHHBIH MHTENJIEKT B IIPOCKTHPOBAHUH IH(POBOI
00pa3oBaTeNbHOM Cpebl meJaroray.
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1. CooTBeTCTBHE KOMIETECHIMIA IIAHNPYEMBIM pe3y/IbTaTaM 00y4YeHHUsl M0 JUCHMILIAHE (MOIYJII0)

Kon m HamvmenoBanme | IHAMKATOPBI noctizkennsi | OmeHOYHBIE CPeACTBA TeKyNero KOHTPOIs 1
KOMIeTeHIIHA KOMIeTeHIIHA s AaHHOH | MPOMEKYTOYHOI aTTecTANH
JUCHHUTINHBI
INK-1  Crnocoben 3HaTh OPUHIMIBI paOoThl annapatHoro | Tekyuimii KOHTPO.Ib:
CaMOCTOSITEIHHO ¥ B | U TIporpaMMHOro obecmedeHus i | 3 cemecTp
KOMaH/Ie OCBaMBaTh | MalIMHHOTO  OOyd4eHMs;  OcHOBHEIE | JlaGopaTopHBIe pabOTHI IO TEMaM
IU(PPOBBIC MHCTPYMEHTHI | OMOIHOTEKU u ¢bpeiimBopku | Tema 1. Beenenue B MalmHHOE 00yYCHHUE IS
Ha anmnapaTHoM u | (TensorFlow, PyTorch, scikit-learn) u | obGpasoBanus

IPOrpaMMHOM YPOBHE.

UX  apXHTEKTypy; TpeOoBaHUI K
anmnapaTHoMy 00eceyeHuIo
(mpomneccopsl, mamsats, GPU).

VYMerp  HacTpamBaTh  IPOTrPAMMHOE
okpyxenue s MO; HCIOIB30BATh
anmaparsbie pecypesl (CPU, GPU) mis
oOyueHuss  Mojenei; paborath ¢
obmaunbiMu  tutatpopmamu  (Google
Colab, AWS SageMaker).

Bnazerr HaBBIKAMH ~ YCTaHOBKH |
Hactpoiiku [IO mms MO; HaBeIKAMEH
HCIIOJIb30BAHUS OuOINOTEK u
(GpeliMBOpPKOB;  HaBBIKAMH  BBIOOpA
anmapaTHBIX pecypcoB uis 3amad MO.

Tewma 2. KiroueBbie anropuTMbl MAIIMHHOTO
o0yueHus 1y 00pa30BaTeNbHbIX 33124
IIpomeskyToUHAS aTTECTALMS:

3auem

4 cemecTp

JlaGopaTopHsie paboTHI 110 TEMaM

Tema 3. IloaroroBka u aHanu3
00pa3oBaTeNIbHBIX JaHHBIX

Tema 4. OueHka u HWHTEpIpETaLUs MOJIEIEH
MAIIMHHOTO 00yYeHHS

I[Ipome:xyTouHast aTTecTamus:

3auem

INK-2  Crnocoben
MIPOEKTHPOBAThH
nH(OpPMAaLOHHO-
oOpazoBaTenbHOe
IIPOCTPAHCTBO Ha OCHOBE
HCTIONIb30BaHUS
IUPPOBBIX
HHCTPYMEHTOB, B TOM
9HCIIe WHCTPYMEHTOB U
CEpPBHCOB
HUCKYCCTBCHHOI'O
MHTEJUIEeKTA.

3HaTh MHCTPYMEHTBl M TEXHOJIOTHUH
nuppoBoro  o0Opa3oBaHUSA, BKIKOYAS
ML-nnatdopmsl u 6ubnnoTeKy;
NPUHIMIBI  TIOCTPOCHHUS  CpPEdbl C
Y4ETOM ML; METOOUKU
MPOEKTHPOBAaHUS pecypcoB ¢ ML;
ceTeBble  TexHosoruu  ani ML-
TIPOEKTOB; TpPEH/IBI ML B
00pa30BaHNU.OBBIX WHCTPYMEHTOB;
Bo3MoOKkHOCcTH MMU- TexHomoruin mist
B3aUMOJICHCTBHSI, TpeHIbl LU(POBOTO
00pazoBaHHs.

VMerh aHAIM3UPOBATH MOTPEOHOCTH
u paspabaTeiBaTh creHapuu ¢ ML;

Texymuii KOHTPOJIb:

3 cemectp

JlaGopaTopHsbie paboTHI 110 TEMaM

Tema 1. BeesieHre B MalliiHHOE 00YYCHHUE IS
o0pazoBaHHs

Tewma 2. KirroueBbie anropuTMbI MAIIMHHOTO
00yueHus 17151 00pa30BaTEIbHBIX 33/1a4
I[Ipome:xyTouHast aTTecTamus:

3auem

4 cemecTp

JlaGopaTopHsbie paboTHI 110 TEMaM

Tewma 3. [logroroBka n aHamu3
00pa3oBaTeIbHBIX TaHHBIX

Tema 4. OmeHka W HHTEpIpETalHs MoAeNei
MAIIMHHOTO 00y4eHUs

HOZ[6I/IpaTB ML'I/IHCprMeHTBI; HpOMe)KyTO‘lHaﬂ aTrecranusa:

wHTerpEpoBaTh ML B cpeny; | Jauem

OpraHU30BHIBATH ceTeBoe

B3aumojeiicteue mist ML; onieHuBaTh

3¢ GEKTHBHOCTD ML.enuBath

3¢ PEeKTUBHOCTH UG POBBIX

UHCTPYMEHTOB.

Buasets HaBBIKaMH paboTsl ¢ ML-

wiaThopMaMu; IPOSKTHPOBAaHUEM

pecypcoB ¢ ML; opranuszanuei

OHJIaH-00y4eHus ¢ ML; omeHKoi

KauecTBa cpeasl ¢ ML.
2. Kpurtepun ounennBanus ¢(poOpMHPOBAHHOCTH KOMIIETECHIMIA

3auTeHo He 3auTeno
Boicoxknii ypoBenb | Cpennuii yposenb | Huskmnii ypoBenb | Huxe II0POroBoOro
Kommne | (0T1M4HO) (xopomo) (YAOBJ1eTBOPHUTEIbHO) | YPOBHA
TeHIHsI (86-100 6a.1;10B) (71-85 6ann0B) (56-70 6a110B) (Hey10BJIETBOPUTE/Ib
HO)
(0-55 6aJ10B)
IK-1 3HaeT npuHIUIbBl paboTel | 3HaET OCHOBHEIE | 3HaeT otnenpHble | He 3HaeT npuHImme!
almnapaTHoro U | OPUHIMIIBL pa0oThl | IPHHIMIIBL paboThl | paboOThl ammapaTtHOrO H




IIPOTPaMMHOTO anmapaTHoro U | ammapaTHOro 1 | IPOrpaMMHOTO
obecrieyeHust Uil | TIPOrpaMMHOTO IPOrpaMMHOTO obecrieyeHust JUTSt
MaIIMHHOTO  00y4eHus; | oOecreueHus s | obecriedeHus Ul | MallMHHOTO OOYYeHHS;
OCHOBHBIC OMOJHOTEKH W | MAaITMHHOTO o0yueHHs; | MamIMHHOTO O0Oy4YeHHs; | OCHOBHBIE OMOIHOTEKH
(bperMBOpKH OCHOBHBbIC OHOJHMOTEKM U | OCHOBHBIC OWOJMOTEKH | U (bpeliMBOpKH
(TensorFlow,  PyTorch, | dpeiimBopku (TensorFlow, | u opeiimBopku | (TensorFlow, PyTorch,
scikit-learn) " ux | PyTorch, scikit-learn) u ux | (TensorFlow, PyTorch, | scikit-learn) wu  ux
apXUTEKTYypy; TpeOOBaHus | apXuTeKTypy; TpeGoBanus Kk | SCikit-learn) u  ux | apxurekrypy;
K anmapaTHOMY | ammapaTHOMY OOECIEYEHHIO | apXHUTEKTYpYy; TpeOoBaHUs K
00ecIeYeHUI0 (mpoteccopsl, namsiTh, | TpeOoBaHMs K | anmapaTHOMY
(mporuieccopsl, mamsTh, | GPU). anmapaTHoMy 00eCTeYeHUI0
GPU). Homyckaet 00€eCIIEUEeHNTO (mporeccopsl, MaMsATh,
HE3HauuTelbHble omuOku | (Ipomeccopel, mamsats, [ GPU).
HpHU OTBETE Ha GPU). Jomyckaer
TNOCTaBJICHHBIE BOIIPOCHI. TUIINYHBIC omuoOKu
npu OTBETE Ha
TOCTABJICHHBIE
BOIIPOCHI.
Ymeer HacTpauBaTh | YMeer HAacTpauBaTh | YMmeer HactpauBath | He ymeer HactpauBath
MPOrpaMMHOE OKPY)KEHHE | TPOrpaMMHOE  OKPY)KEHHE | MPOrpaMMHOE IpOrpaMMHOE
mit MO; wucmoms3oBath | mmst  MO;  wucmonb3oBath | okpyxkenne it MO; | okpyxkenne mns MO,
anmapaTHbIe pecypchl | ammapaTHbie pecypchl | ucmonb3oBath UCIIOJIb30BATh
(CPU, GPU) mis | (CPU, GPU) mis oOyueHus | ammapaTHble — pecypcehl | ammapaTHBIE — peCcypChl
o0yueHus Moneneit; | mogeneii;  paborare ¢ | (CPU, GPU) g | (CPU, GPU) TS
pabotate ¢ o0O0JaYyHBIME | OOJNAYHBIMH TUIATGOpMaMH | OOyUeHHs Mojeneit; | oOyueHus MoJieIei;
mwiatpopmamu  (Google | (Google  Colab, AWS | pabortats ¢ obnauHbIMH | paboTaTh ¢ OONAYHBIMH
Colab, AWS SageMaker). | SageMaker). miatrpopmamu  (Google | maarpopmamu (Google
Jomyckaet Colab, AWS | Colab, AWS

He3HAYUTEIIbHBIC OIIHOKH
IIpu OTBETC Ha
TIOCTAaBJICHHBIC BOIIPOCHI

SageMaker).
Jonyckaer Tunn4HbIC
OLIMOKH IIPU OTBETE Ha
MTOCTaBJICHHBIC
BOTIPOCHI

SageMaker).

Biageet naBbikamu
YCTaHOBKH U HACTPOWKHU
I1O ans MO, HaBbIkaMu
HCTIOJIb30BaHHUS
OMOIHOTEK U
(bpeliMBOPKOB; HABBIKAMH
BBIOOpa armapaTHbBIX
pecypcoB st 3aaa4 MO.

Biageet HaBbikamu
YCTaHOBKH U HACTPOWKH
I1O ans MO; HaBbIkaMu
HCIOJIB30BaHUs OUOJINOTEK
U (HppeiiMBOPKOB; HABBIKAMHU
BBIOOpA armapaTHBIX
pecypcoB [uis 3a1a4
MO.lomyckaet
HE3HAYUTEIbHBIE OIIUOKHU
NP PELIEHUN OTIENbHBIX
3aJ1a4.

Biageer naBbikamu
YCTaHOBKH M HACTPONKHU
T1O ans MO; HaBbIkaMu
HCIIOIB30BaHUS
OHOINOTEK U
(hpeliMBOPKOB;
HaBBIKaMH BBIOOpa
anmapaTHbIX PECYPCOB
s 3agad MO.
Homnyckaer TUIHYHBIE
OIMOKH TIPU pEIICHUN
OTJICNIbHBIX 3aJ1a4.

He Binageet naBbikamu
YCTaHOBKH ¥ HACTPOWKH
T10 gyt MO; HaBbIKaMu
HCIIOIB30BaHUS
OUOINOTEK U
(hpeliMBOPKOB;
HaBBIKAMH BBIOOpA
anmapaTHbIX PECYPCOB
g 3agay MO.

IK-2

3HaeT WHCTPYMEHTH |
TEXHOJIOTHH  LH(PPOBOTO
o0pa3oBaHMs,  BKIIOYas
ML-mnaTdopmbt "
OnOIMOTEKY; MPUHIUIEI
MOCTPOCHUSI  Cpelbl ¢
yaetom ML; wmetoguku
IIPOEKTUPOBAHUS

pecypcoB ¢ ML; cereBbie
TexHojorun g ML-
NPOEKTOB; TpeHasl ML B

00pa3oBaHUU
HHCTPYMEHTOB;
BO3MOYKHOCTHU nn-
TEXHOJIOTHI s

B3aNMOJEHCTBUS; TPEH/bI
nudpoBoro oopazoBaHusl.

3HaeT OCHOBHBIC
HHCTPYMEHTHI Hu
TEXHOJIOTHH aUppoBOro
obpa3oBaHus, BKJIFOYast
ML-nnardopmsl u
OMOINOTEKH; TIPUHITAITB
MTOCTPOCHHUS cpenbl ¢
yuetom ML; meroauku

MIPOEKTHPOBAHHUS PECYPCOB
¢ ML; ceTeBble TEXHOJOTHH
i1 ML-ipoekxToB; TpeHAb!

ML B 00pa3zoBaHUU
HWHCTPYMEHTOB,
BO3MOKHOCTH nun-
TEXHOJIOTUI I
B3aUMOJICUCTBUS;  TPEHIBI
nrhpoBoro 0Opa3oBaHusI.
Homyckaer

HE3HAYHUTENIbHBIE OLIHOKU
IIpY OTBETC Ha

3HaeT OT/ACJIbHBIC
HHCTPYMEHTHI "
TEXHOJIOTHH 1H(POBOTO
o0Opa3oBaHus, BKJIFOYas
ML-nnardopmsl u
OMOTMOTEKN; TTPUHITHITHI
MOCTPOCHHUSI Cpedbl C
yuetom ML; metonuku
TIPOEKTHPOBAHHUS
pecypcos c ML;
CeTEBBIE TEXHOJIOTHU
ISt ML-npoexToB;
TPEHbL ML B
o0pazoBaHUU
HHCTPYMEHTOB;
BO3MOKHOCTH NH-
TEXHOJOTUH ISt
B3aUMOJICUCTBHS;
TPEHIBI rdpoBoro
0o0pazoBaHusI.

He 3HaeT uHCTpYMEHTHI

u TEXHOJIOTHH
¢ poBoro
00pa3oBaHMs, BKIIOYAs
ML-mnardopmsl u
OMOTMOTEKN; TPUHITUTIBI
MOCTPOCHUSI CpeAbl ¢
yaetom ML; metomuku
TIPOEKTHPOBAHUS
pecypcoB c ML;
CEeTeBBICE  TEXHOJIOTHH
Uit ML-npoexToB,;
TPEHbI ML B
o0pazoBaHUU
HHCTPYMEHTOB;
BO3MOYKHOCTH -
TEXHOJIOTHI s
B3aUMOJICUCTBHS;
TPEHIBI rhpoBoro
00pa3oBaHus.




MOCTAaBJICHHBIC BOIIPOCHI.

I[onycxaeT TUIIUYHBIC
OIIMOKHU IIpu OTBETC Ha

NIOCTaBJICHHBIE
BOIPOCHI.

YMmeer aHamM3UpoBaTh | YMeeT aHaMU3UpOBaTh | YMeeT aHamu3uponath | He ymeer

MOTPEOHOCTH u | morpebHOCTH u | moTpebHOCTU U | aHaIU3UPOBAThH

paspabaTbIBaTh paspabaTbIBaTh ClEHapuH | pa3pabaTbiBaTh noTpeOHOCTH u

CLICHapUH c ML; | ¢ ML; mnonbupare ML- | cuenapum ¢ ML; | paspabareiBath

moI0upaTh ML- | HHCTPYMEHTHI; moI0NpaTh ML- | cunerapun ¢ ML;

HMHCTPYMEHTHI; uHTerpupoBate ML B | HHCTpYMEHTHI; moI0MpaTh ML-

uHTerpupoBate ML B | cpedy;  OpraHu3oBBIBaTh | MHTErpupoBate ML B | HHCTpYMEHTHI,

cpely; OpraHu30BBIBaTh | CETEBOE B3aUMOJCICTBUE | cpeny; uHTerpupoate ML B

CETEBOE mist ML;  oueHuBaTh | OpraHU30BBIBATH cpeny;

B3aMMOJIEHCTBHE st | 3¢ dEeKTUBHOCTD CETEBOE OpraHU30BBIBATh

ML,; OLICHMBATh | IM(POBBIX HHCTPYMEHTOB. | B3aUMOJEHCTBHE Ui | ceTeBoe

3¢ GEKTHBHOCTD Honyckaer ML; OLICHUBATH | B3aUMOJAEUCTBUE IS

U QpoBBIX HEe3HAYHUTENIbHbIe OMIMOKK | 3((EeKTUBHOCTH ML, OILICHUBATh

HHCTPYMEHTOB. IIPY PELICHNH OTACIBHBIX | HU(PPOBBIX 3¢ PEeKTUBHOCTH

3ajad. UHCTPYMEHTOB. dPOBBIX

JlomyckaeT TUIIUYHBIE | MHCTPYMEHTOB.

OIIMOKY IIPH PEUICHUH
OTHEBHBIX 337134,

Brnaneer HaBBIKaMH Brnaneer HaBBIKaMH Bnaneer He Bnaneer HaBBIKaMH
paboter ¢ ML- pabotsr ¢ ML- CIOCOOHOCTBIO pa6otsl ¢ ML-
mwiaThopMamu; mwiathopMamu; HABBIKAMH pabOTHI C mwiathopMamu;
MIPOEKTUPOBAHNEM MIPOEKTUPOBAHUEM ML-mmaropmamuy; MIPOEKTUPOBAHUEM
pecypcoB ¢ ML; pecypcoB ¢ ML; MIPOEKTUPOBAHUEM pecypcoB ¢ ML;
OpraHu3anueil OHIalH- OpraHusalueil OHIalH- pecypcos ¢ ML; opraHusanueil OHJIanH-
o0yuenust ¢ ML; o0yueHus ¢ ML; ouenkoil | opranusanueii onnaiiH- | oOyuenusi ¢ ML;
OLICHKOM KauecTBa KauecTBa cpeasl ¢ ML. o0yuenus ¢ ML; OLICHKOM KauecTBa
cpensl ¢ ML. Honyckaer OLICHKOM KauecTBa cpeast ¢ ML.
HE3HAYUTENIbHbIC OMMOKU | cpemsl ¢ ML.

TP PEIICHUU OTJENbHBIX
3a1a4.

Jonyckaer Tunn4yHbIC
OIMOKH TIPH PEIICHUN
OTJCIBHBIX 33ad.

3. Pacnpesnesnenue oueHoK 3a (popMbI TeKyIEro KOHTPOJISI U POMEKYTOUYHYIO aTTECTALMIO

3 cemectp

Texymuii KOHTPOJIb:

JlabopaTopHsie paboTsl o TeMam — 50 6auToB.

Tema 1. BBenenue B MammuHHOE 00yUeHHE A1 00pa30BaHUS

Tema 2. KiroueBble aIrOPUTMBI MAIIMHHOTO 00y4eHUs 11 00pa30BaTeNbHBIX 3a1a4
Hroro makcumansHoe KonudecTBo 6amtoB no bPC —50 6amos.
IMpomexyTounas arrecranus — 3adet — 50 6asuIoB.

4 cemectp

Texymuidi KOHTPOJIb:

JlaboparopHsle paboTs! 1o TemaM — 50 O6asoB.

Tema 3. IToxroroBka U aHaN3 00pa30BaTEIBEHBIX JAHHBIX

Tema 4. OueHKa ¥ UHTEPIIPETALHS MOJEIICH MAIIMHHOTO 00yYeHHS
Hroro makcumanbHoe KoiaudecTBo 6anioB o bPC —50 6amios.
IIpome:xxyTounas arrecramus — 3adet — 50 6asoB.

HpOMe)KyTO‘IHaSI aTrTeCTalrd MPOBOJUTCA IIOCJIC 3aBCPIICHUA M3YUYCHHUA JTUCHUIUIMHBI HWIA €€ 4YacTh B (bopMe,
onpenenseMoll yueOHBIM TUTAaHOM 00pa3oBaTelbHOM MPOTPaMMBI C LENbIO OIEHUTh PaboOTy OO0ydYaromierocs, CTereHb
YCBOEHUS TEOPETHUECKUX 3HAHNUH, YPOBEHD C(HOPMHUPOBAHHOCTH KOMIIETEHITHH.

[IpernogaBaTesib, IPUHUMAOIIHIA 3a4eT 00CCICUHBACT CIy4YaiHOE pACIpEACICHNE BaPHAHTOB 3aYCTHBIX 3aJMaHUN MEKIY
00ydJaromuMHUCs C TIOMOIIbI0 OWJIETOB W/WIM C TNPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHI, BIpaBe 3a7aBaTh
o6yqa}0meMyc;I JOTIOJTHUTECIIbHBIC BOIIPOCHI U JaBaTh JONOJHUTEIIBHBIC 3aIlaHUA IIOMUMO TEX, KOTOPBIC YKa3aHbI B 6I/IJ'IGTG.
3aueT mpoBoaUTCS MO OmeTaM. B kakom Omiere 1Ba YCTHBIX WIIM THCEMEHHBIX OTBETA HA BOIIPOCHI.

1-# ycTHBIN MM THCEMEHHBIN OTBET — 25 0aiios.



2-11 yCTHBII WM MUCBMEHHBIN OTBET — 25 0aIoB.
Hroro 25+25=50 6anoB.
OO0riee KoJIMUecTBO OAJUIOB O TUCHUILIMHE 33 TEKYIIUI KOHTPOJIb U IIPOMEKYTOUHYI0 aTTectanuto: 50+50=100 banios.

CooTBeTcTBHE OAITIOB U OIICHOK:
Jist 3agera:

56-100 — 3auteHo
0-55 — He 3auTeHo

4. OueHoOYHBIE CPEICTBA, MOPSIAOK UX MPUMEHEHHUsI H KPUTEPUH OlleHHBAHUS
4.1. OueHoYHBIE CPEICTBA TEKYLIEro KOHTPOJIS

4.1.1. JIaGopaTopHbIe paGoThI 0 TeMaM:

Tema 1. Beenenue B MamimHHOE 00Y4€HHE /111 00pa3oBaHUs

Tema 2. KiroueBble aJlrOpUTMBI MallIMHHOTO 00YYEHUs 17151 00pa30BaTeIbHBIX 33124
Tema 3. IToxroroBka U aHaN3 00pa30BATEIBLHBIX JAHHBIX

Tema 4. OtuieHKa ¥ HHTEPIIPETAIHS MOJIEIICH MAIIMHHOTO 00yYCHHS

4.1.1.1. Ilopsanok npoBefAeHUs: U NPoOLeIyPa OLEHUBAHUS.

B aynuropuu, OCHAIEHHOI COOTBETCTBYIOIIMM 000pYIOBaHHEM, 00YYAIONTHECS IPOBOASAT y4eOHBIE IKCIEPHMEHTEI
U TPCHUPYIOTCS B NPHMEHEHHH NPAKTHKO-OPHEHTUPOBAHHBIX TeXHOJOTMH. OLICHUBAIOTCS 3HAHUE MaTepuaia M yMEHHE
NPUMEHSATH €ro Ha MPAKTHKE, YMEHUS M HABBIKHU IO paboTe ¢ 000pyJOBaHHEM B COOTBETCTBYIOLICH MpeIMeTHON 00IacTH.
4.1.1.2 Kpurtepuu oueHMBaHus

43-50 OamIoB CTaBHUTCA €CIM OOOPYIOBaHWME W METOABI HCIIOJB30BaHBI NpPaBMIBHO. [IposiBICHa NpeBOCXOIHAS
TeopeTHyeckasi Mmoaroropka. HeoOXxoauMble HaBBIKM W yMEHHS TIOJHOCTBIO OCBOEHBI. PesynbTar jgabopaTopHOl paboThl
MOJTHOCTBIO COOTBETCTBYET €€ LIENIsIM.

36-42 GainoB cTaBUTCS, ecii 000PYAOBaHUE U METOABI HCIIOJIb30BaHbl B OCHOBHOM NpaBWiIbHO. [IposiBieHa xoporuas
TeopeThyeckas moaroropka. Heo6xoaumble HABBIKM M YMEHHUSI B OCHOBHOM OCBOCHBI. Pe3ynbraT 1aboparopHoii paboThl B
OCHOBHOM COOTBETCTBYET €€ IIEJISIM.

28-35 OamnoB cTaBUTCA, ecid O0OpyNOBaHHWE W METOABl YAaCTHYHO HCIIONB30BaHBI NpaBmwibHO. [IposBieHa
YIIOBJICTBOPHUTEIIbHAS TeOpeTHUecKasi IMOAroToBka. HeoOXomumble HaBBIKM M YMEHHS YacTUYHO OCBOCHBI. Pe3ymbrar
nabopaTopHON padOTHl YACTHYHO COOTBETCTBYET €€ LICIISIM.

0--27 OawioB CTAaBUTCS, €CIM OOOpPYyIOBaHME ¥  METOABl  HCIIONB30BAaHbBI  HENpaBWIbHO. [IposiBieHa
HEYIIOBJICTBOPHUTEIbHAS TEOPETHYECKas MOAroToBKa. HeoOXoammbple HAaBBHIKM W YMEHUs HE OCBOCHBI. Pesynbrar
nabopaTopHON pabOTHI HE COOTBETCTBYET €€ LISIISIM.
4.1.1.3. ConepsxaHue OLEHOYHOI'0 CPeACTBA

Tema 1. BBenenue B MammmHHOE 00y4deHHE 1T 00pa30BaHUs:

3ananue: Kinaccuduuposars npuMepbl 00pa30BaTeNbHBIX 3a/1a4 110 THIIaM MAIIHHHOTO 00yueHus (C yuuTeseM, oe3
yuuTels, ¢ MojIKperuieHreM). MccnenoBarts cyniectBytomne 6ubnuorexu Python asst MammmHHOTO 00yUeHusI.

Tewma 2. KimtoueBkie AJITOPUTMbI MAIIIMHHOT O 06y‘I€HI/I$I JJIA 06pa30BaT€J'IBHBIX 3aga4:

3anmanue: PeanmnzoBate Ha Python (scikit-learn) anroputm TUHEHHOW perpeccH A MPOTHO3UPOBAHHS yCIIEBAEMOCTH
CTYIICHTOB Ha OCHOBE JIAaHHBIX 00 MX MOCEMIAEMOCTH M aKTHBHOCTH. CPpaBHUTH PE3yNIbTAaThl Pa3HBIX aJrOPUTMOB
kiaccupukanuy (Hanpumep, k-Oimkalimux coceneit 1 HanBHBIN baiiec) Ha yueOHOM Jaracere.

Tema 3. IloarotoBka u aHanu3 00pa30BaTEIBHBIX JAHHBIX:

3ananwue: [IpoBecTn aHanm3 Habopa JAaHHBIX 00 yCIIeBaeMOCTH CTYACHTOB. Bru3zyanu3npoBaTs JaHHBIE, 00paboTaTh
MIPOIYIIEHHBIE 3HAUYEHNSI ¥ BRIOPOCHI. BRIOTHNUTE BEIOOP Hanboee HHPOPMATHBHBIX IPU3HAKOB.

Tema 4. OnieHka 1 MHTEpIpeTays MOEIeH MAIIMHHOTO 00y YeHHSI:

3anmanue: OIEHUTH KA4eCTBO TIOCTPOCHHON Ha MPEABIAYIIEM dTalle MOJICIH C IIOMOIIBI0 METPUK (TOYHOCTH, MOJHOTA, F-
Mepa). [IpuMeHUTh Kpocc-BaTUAAIUIO U BEIOOpA ONTHMAIBHEIX ITapaMeTpoB Mozel. HTepnpeTHpoBaTh MOTyYeHHBIS
pe3yAbTaThl U CACNATh BBIBOJBL.

4.2. OueHOYHBIE CPEICTBA MPOMEKYTOUHOI aTTecTauuu (3auer)

4.2.1. ITopsinok MpoBeaeHUsI.

YCTHBIN WM MMCAMEHHBIA OTBET Ha BOMPOC HAMPABJICH HA IPOBEPKY TEOPETHUECKUX 3HAHUM 110 KYpPCY TUCIUTUIAHBL.



4.2.1.2. Kputepuu oneHuBaHus.

Kaxplii u3 AByX BOIPOCOB OIICHUBACTCSI MAKCUMYM B 25 0aylioB

22-25 6ansioB cTaBUTCSH, €CJIH 00yIAIOIIHIACS:

B oTBeTe KaueCcTBEHHO PACKPBLI cojepkaHue TeMbl. OTBET XOpOIIO CTPYKTypHupoBaH. IIpekpacHO 0CBOEH NMOHATHHHBIN
[TponemMoHCTpUPOBaH BBHICOKUI ypOBEHb NMOHMMaHHUs Marepuana. [IpeBocxonHoe ymMeHHe (OpMyIHpPOBATh CBOU

armapar.

MBICJIH, 00CYKIATh TUCKYCCHOHHBIC TOJIOKESHNUSI.
18-21 6a110B cTaBUTCS, €CJIU 00ydaroOIMiics:

OCHOBHBIE BOTIPOCH TeMBI packpbll. CTPYKTypa OTBETa B LIEJIOM a/leKBaTHA TeMe. XOPOIIO OCBOCH IMOHATUIHEIN ammapar.
[IpogeMoHCTPUPOBAaH XOPOWIMA YpPOBEHb ITOHMMAaHHS MaTepuaia. Xopolree yMeHue (OpMyITHUpOBAaTh CBOHW MBICHH,

00CyXIaTh TUCKYCCUOHHBIE MOJI0KEHHS.
14-17 6an10B CTaBUTCS, €CJIM 00ydaroImiics:

Temy wactnuHo packpeul. OtBer cmabo crpykTypupoBaH. [IOHSATHIHHBIM anmapar OCBOeH 4YacTW4HO. I[loHMManue
OTJIETIbHBIX MOJIOKEHUH U3 MaTepuaja 1o TeMe. Y I0BJIETBOPUTENHEHOE YMEHHE (OPMYIHPOBATh CBOM MBICIH, 00CYXK/IaTh

JUCKYCCHOHHBIC TOJIOKEHHS.
0--13 6a/1;10B cTaBUTCSH, €CJIM 00yYaIOLIUTiCcs:

Temy He

PpacCKpbII. TloHsTUIHBINH anrmapaTt OCBOCH HEY JOBJICTBOPUTEJILHO. Ilonnmanue MaTtepuajia (bparMeHTapﬂoe nin
OTCYTCTBYECT. HeyMeHHe (bOpMyJ'IPIpOBaTL CBOM MBICJIH, o6cy>1<z[aTI> JAUCKYCCHUOHHBIC TTOJIOKCHUA

4.2.3. OueHo4HbIe CpeICTBA.
Bomnpock! k 3auery:
3 cemectp

. MammuHOe 00y4eHne B 00pa3oBaHUH: ONIPEAEICHIE U IPUMEHEHHE.

. Tunpl MaIIMHEOTO O0Y4YEHHMS: C yUUTeNeM, 0€3 YIUTENs, C MOJKPEIICHUEM.
. OTnuyus 00y4eHHs C yuuTeneM oT o0ydeHus 0e3 ydurels.

. OGpa3zoBaTenbHbIC 33/1a4H, peniaeMbie ¢ ToMoIbio MO.

. Drarnsl paboThl ¢ MOJIEJIBIO MAIIMHHOTO O0Y4eHHSI.

. OOyuaromias ¥ TecToBasi BHIOOPKH.

. DTryeckue Bonpock! ucnonb3oBanus MO B 00pa3oBaHuu.
. Bonpiiie jaHHbBIe ¥ MalIMHHOE 00yUYeHHE B 00pa30BaHHU.
. [lepconanmzanus o6y4eHus ¢ momomso MO.

10. Orpanmuenns npumeHernss MO B 00pa3oBaHHM.

18.
19.
20.

. JInneliHas perpeccus B 00pa3oBaHHU.

. Anroput™ k-Ommkafmmx cocere.

. Meton HauBHoro batieca.

. MeTpuKkH OLleHKH KauecTBa Moesel KilacCH(HUKAIIIH.

. JepeBbs perennii B 00pa3oBaHUH.

. CpaBHenue k-Ommkaiinmx coceneit u HauBHOTO baifeca.
. Beibop anropurma MO i1t 06pa3oBaTesibHON 3a0a4H.
[lepeobyuenue u HegOOOyUCHUE MOICTIH.

MeTons! 60pBEOBI ¢ IEpe0OyUIeHNEM U HETOOOYIEeHUEM.
Krnacrepusanus B 06pa3oBaHuu.

4 cemecTp

O 01O\ L A~ Wi —
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. IloaroToBKa JaHHBIX JJIs1 MAIIMHHOTO OOyUYCHHSI.
. AHanm3 o0pa3oBaTEIbHBIX JAHHBIX.

. O6paboTKa MPOMYIIEHHBIX 3HAYCHUH.

. BoraBnenue n 06paboTka BEIOPOCOB.

. Hopmanu3zanus u craniapTi3anus JaHHbIX.

. Be1bop npusnakos mig mogenu MO.

. MeToibpl yMEHBILIEHUS] pa3MEPHOCTH JaHHbIX.

. Buzyanm3zarnus o6pa3oBaTeNbHBIX TaHHBIX.

. B3aumocBs3b MpU3HaKOB.

. Tunbl naHHBIX B 00pa30BaHUU.

. OneHka kayecTBa MOJIeNIeH MAaIIMHHOTO O0YYCHUS.
. MeTpuku OUeHKU: TOYHOCTb, OJHOTA, F-Mepa.

. Kpocc-Banupauus.

. Matpwuria ommooxk.

. ROC-kpuBas u AUC.

. MaTepnperarus pe3yapbTaToB MOJICITHPOBAHMSL.

. BeIBOZIBI HA OCHOBE aHAJIN3a MOJCIIH.

. OnTHMU3aIms napaMeTpoB MOJIEIH.

. Bei6bop syumeit mogeny.

. [Ipumenenne Moenu B 00pa3oBaTeIbHON MPAKTHKE.
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Ilepeuensb JuTEPATYPbI, HEOOXOAMMOI /151 OCBOECHMA TUCHUILINHBI (MOLYJIs1)

Hamnpasnenne nmoarorosku: 44.04.01 - Tlenarorudeckoe oOpa3oBaHue

TIpodwits monroroBku: MCKyCCTBEHHBIH HHTSILICKT B IPOSKTHPOBAHUY ITMGBPOBOH 00pa30BaTeIbHON CpeIbl Iearora
Ksamudukanms BEITyCKHIKA: MarlCTP
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SI3bIK 00yUeHUs: pycCcKuit

I'ox Havana oOyueHus no odpaszoBarensHOM nmporpamme: 2026

OcHoBHas JquTepaTypa:

1. Pomsun, C. U. MammaHOE 00y4eHHE: METa’BPUCTHKH An((epeHINaTbHO-BEeKTOPHOTO IBIDKEHHS @ ydeOHOe
nocobue / C. . Pom3un, O. H. Pomsuna. - UYebokcapsr : Cpenma, 2024. - 140 c. - ISBN 978-5-907830-17-2. - TekcrT :
anekrponnsiid. - URL: https://znanium.ru/catalog/product/2171753

2. Cremamkunaa, A. C. UucneHHbIE METOABI M MaIlMHHOE OOYYCHHE B METPOJIOTHH : ydebHoe mocobue / A. C.
CrenamkuHa. - MockBa ; Bomorma : Hudpa-Umxenepus, 2024. - 144 c. - ISBN 978-5-9729-1954-3. - Tekcr :
anekrponnsii. - URL: https://znanium.ru/catalog/product/2170894. — PexxuM HOCTYyIIa: IO ITOIIIKCKE.

3. Bummnesckuit, B. M. Teopust ouepezneit m MammHHOe 0OydeHme : MoHorpadus / B.M. Bumnaesckuii, /I.B.
Edpocurnn. — Mocksa : UHOPA-M, 2026. — 370 c. : mwn1. — (Hayunas mbicis). - ISBN 978-5-16-020572-4. - Tekcr :
anekrponHsii. - URL: https://znanium.ru/catalog/product/2204580. — PexxuM HoCTyIIa: IO ITOIIIHCKE .

4. Mapkyc, I'. HckycctBennsnii wuHTEeInekT: [lepesarpyska. Kak co3mate MammmMHHBIA pa3yM, KOTOPOMY
JIEHCTBUTENTFHO MOXKHO JOBEPATSH : IpakTHUeckoe pykoBoacTeo / I'. Mapkyc, 3. [IaBuc. - Mocksa : AnsrmHa [TPO, 2021. -
300 c. - ISBN 978-5-907394-93-3. - Tekcr : anekrponnsiit. - URL: https://znanium.ru/catalog/product/1905852.

5. MckyccTBEHHBIM MHTEIUIEKT B 00pa30BaHUU: BO3MOXKHOCTH, METO/BI M PEKOMEH/AINH JUISl TIEAaroros : y4eOHo-
npaktriaeckoe mocodbue / mox pex. C. O. KpamapoBa. — Mocksa : PUOP : UHOPA-M, 2026. — 99 c. — (Hayxa u
npaktuka). - ISBN 978-5-369-01968-9. - Tekcr : anektponnsiid. - URL: https://znanium.ru/catalog/product/2173231. —
Pexum noctymna: 1o NoAnucke.
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Hamnpasienue noarorosku: 44.04.01 - [egarornyeckoe obpasoBaHue

TIpodwits monroroBku: MCKyCCTBEHHBIH HHTSILICKT B IPOSKTHPOBAHUHN ITUGPOBOH 00pa30BaTeIbHON CpeIbl IeIarora
Kpamudukanms BEITyCKHIKA: MarlCTP

®dopma o0ydeHus: OUHOS

SI3bIk 00y4YeHus: pycckuit

I'ox Havana oOyueHus o oopaszoBarensHOM mporpamme: 2026

OcBoeHHE AMCHMIUIMHBL (MOJYJS) TPEIIoJiaraeT HCIOJIb30BaHUE CIIETYIONIET0 MPOrPaMMHOTO OOECHEeYeHUs U
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