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1. Kparkasi XapakTepucTUKA THCHHILIMHBI (MOTYJIs1)

PaGouas nmporpamma aucummmiuael (Moayisi) «Machine Learning (MammaHOE 00y4ueHUE)»
COCTaBJIEHA B COOTBETCTBHH C (hefiepalibHBIM rOCyIapCTBEHHBIM 00pPa30BaTEIbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMITBIOTEPHBIE HAYKH, Tpod b Pa3paboTka, yTBepkIeHHBIN MPUKa30M MUHUCTEPCTBA HAYKH U
BeIciero oOpasoBanust Poccuiickoit deneparmu Ne 807 ot 23.08.2017 roxa.

N3yuenne mucummumnbl (Moayisi) Machine Learning (MammHHOE 00ydeHHE) MO3BOJISIET
CTyJICHTaM HAy4HUThCs pa3pabaThiBaTh MOJEIH, CIIOCOOHBIC aHATM3UPOBATH OONBIINE O0HEMBI
JIAHHBIX | JeJaTh MpeACKa3aHus, YTO HAXOIUT MPUMEHEHHE B Pa3JINYHBIX OoTpacisax. Kpome Toro,
3HaHUE METOAO0B MALTMHHOTO 00yUYeHHsI CIOCOOCTBYET aBTOMATH3AIMH IPOLIECCOB M YIyUIICHUIO
NPUHSATHS PEILICHHH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucuuniania (Moayiib) BKIOYEHA B Y4EOHBIH J1aH 110 IPOrpaMMe MOArOTOBKU
OakamaBpuata mo HampasieHuto 02.03.01 MaremaTtuka ¥ KOMIIBIOTEPHBIE HAyKu, MpO(UIib
Pa3pabotka U BXOAUT B 00s3aTeNbHYI0 YacTh bioka 1.

JucuummHa (MOayIb) U3ydaercs Ha 2 Kypce BO 3 CeMECTpe, TOCTYITHA K M3YYEHHIO 11OCTe
YCIIEIIHOTO OCBOCHHUS AUCUUIUIMHBI (MOIynsl): «BBenenue B craTUCTUKY» WK «VICKYCCTBEHHBIM
WHTEJUIEKT.

Heap u3ydyeHHsi AUCHHUILVIMHBI (MOAYJISA): 3aKitoyaeTcss B GOPMHUPOBAHUE y CTYIIEHTOB
TEOPETUYECKUX 3HAHUI 1 MPAKTUYECKUX HABBIKOB 10 OCHOBAM MAIIMHHOI'O 00yUYEeHHMsI, OBJIaJICHUE
CTYJCHTaMM HWHCTPYMEHTapueM, MOJEISIMU U METOJAaMHM MAIIMHHOIO OOYYeHHMs, a TakKkKe
npuoOpeTeHne HaBBIKOB  HcclenoBaTenss gaHHbIX —(data  scientist) wu  pa3paboTymka
MaTeMaTUYeCKUX MOJIeNIel, METOJ0B U aITOPUTMOB aHAJIN3a JAHHBIX.

3agaum M3y4eHUus TUCHUILIMHBI (MOIYJIs1):

— OCBOEHHE OCHOB TEOPUH U AITOPUTMOB MALIMHHOTO 00y4EHUS;
— pa3BUTHE YMEHMH pabOThI C TaHHBIMU U ITOCTPOESHUS MOIETIEN;
— (opMupoBaHHEe HAaBBIKOB IPOTPAMMHUPOBAHUS X KPUTUYECKOTO MBIIIIJICHHS.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00Y4AIOUIUIICS 10JIKEH

3Hamy:

— OCHOBBI TEOPUHU MAIIMHHOTO OOYYECHHS: KITFOUEBBIX MOHATUH W TEPMUHOB (HAaIIpuMep,
oOyuarolnasi ¥ TeCToBasi BBIOOPKH, epeodyueHue, peryssipu3anus);

— pa3nuyHble TUIBl MAIIMHHOrO OOy4eHus (oOydeHue c yuuteneMm, oOyueHue Oe3
yuuTens, 00y4eHHue ¢ MOKPEIUICHUEM);

— QIrOpUTMBl M MOJENU: 3HAHUE OCHOBHBIX aJTOPUTMOB MAIIMHHOIO OOy4YeHUS
(JTMHEWHBIe MOJIeNTH, ePEBbs peIlICHHH, aHcaMOIN Mo ieNel, HEHPOHHBIE CETH U Jp. ), IPUHIIUIIOB
paboTHI ATOPUTMOB M X MIPIMEHUMOCTH K Pa3IMYHBIM THIIAM JIaHHBIX;

— METObl OLIEHKU MOJeNeil: N3y4eHHe METO/I0B OLEHKU MPOU3BOIUTEIBHOCTH MOJIeel
(rounocts, monHorta, F-mepa, ROC-AUC u nap.). 3HaHue NPUHIUIOB KPOCC-BAIMIAIMH U
HACTPOEK THIlepIapaMeTpoB;

— MHCTPYMEHTHl W OUOIMOTEKH: O3HAKOMJIEHHE C MOMYJISIPHBIMH OMOIMOTEKaMH IS
MaiiHHOro 00y4enus (Hanpumep, Scikit-Learn, TensorFlow, Keras, PyTorch). 3uanue ocHOB
paboThl ¢ A3BIKOM MporpammupoBanusi Python u ero Ombnmorexkamu s paObOThl C JAHHBIMU
(NumPy, Pandas, Matplotlib).

ymemp:

— coOupare, 0OUMuIIaTh U npe1oOpadaThIBaTh JaHHbIE I MAIIMHHOTO O0yYEeHHUS;

— BH3YQJIM3UPOBATH JIaHHBIE [T BHISIBJICHUS 3aKOHOMEPHOCTEH U aHOMAIIUH;

— BBIOMpATh ¥ MPUMEHATH NOIXOASAIINE AITOPUTMBI MAITUHHOTO 00YYEHUS I PELICHUs
KOHKPETHBIX 3a/1a4;

— HacTpauBaTh I'MIIEpIapaMeTpbl MOAEIEH U MPOBOJUTH UX OLIEHKY;
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— WHTEPIPETHPOBaTh pe3ylbTaThl pabOThl MOJENEH M JenaTh BBIBOJBI HAa OCHOBE
HOJTYYCHHBIX JIAaHHBIX;

— BBIABJIATH U YCTPAHATH POOJIEMBI, TAaKHE KaK MepeodydeHrne 1 Hego00yueHHe.

6/1a0emp HAGLIKAMU:

— TnporpamMMHpoBaHHUs Ha s3bIke Python n paboTel ¢ GnbIMoTekamMu A1 aHAM3a JaHHBIX
¥ MalIMHHOTO 00y4eHUs,

— KPHUTHYECKH aHaJM3MPOBATh PE3yJbTaThl M OOOCHOBBIBATH BBHIOOP aIrOPUTMOB M
METO/IOB, HCIIOJIb3YEMBIX B IIPOCKTE;

— caMo000pa3oBaHus (CIEIUTH 32 HOBBIMU HCCIECAOBAaHUSAMH U TEHACHIMSAMH B 00JIaCTH
MaIIMHHOTO O0yUeHUs).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ysbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) NpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (pOopMe KOHTAKTHOM paboThl 00YyYaIOIIMXCS € 1eJarorn4eCKUMHU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHpb MJIAHNPYEMBIX
KOMTIETeHIIN T pPe3yJabTaToB 00y4eHHs 10
JUCHMIIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHLIE KOHIIEIIIIUHA U
UCTIOJIb30BaTh TEOpHH B 00J1aCTH
(byHaaMeHTaIbHbIC 3HAHHS B MaTeMaTHYECKOTO aHAIN3a 1
00JacTH MaTEMaTUYECKOTO CMEKHBIX JUCIUTUIMH; METOIBI U
aHalm3a, KOMILIEKCHOTO U MOJTXO/IbI, UCTIONTb3yEeMbIC B
(YHKIIMOHAIEHOTO aHaJH3a Pa3TUYHBIX 00IACTIX
anreOpbl, aHATUTUICCKON MaTeMaTHKH
reoMeTpud, mupHepeHInaATbHON OIIK-1.2. YMeeT mpuMeHSITh
TEOMETPHH U TOTOJIOTHH, MaTeMaTHYECKHE METOJIbI IS
I QepeHInaTBHBIX yPaBHEHUH, penieHns npogeCCHOHAEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. HMeeT npakTHYECKHI OIIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3pabOTKH U pean3aris
CTaTHCTUKH U CITy4aliHBIX MaTeMaTHYCCKUX MOJICIICH B
MPOIIECCOB, YUCICHHBIX METOJIOB, poeCcCHOHATBHON
TEOPETUICCKON MEXaHUKH B JeSITEITBHOCTH
npoheCcCUOHATBHON
JICSATEIIbHOCTH
OIIK-2. Crioco0eH MpoBOAMTH O OIIK-2.1. 3HAeT OCHOBHEIE METOIBI U
HAYYHBIM PYKOBOJICTBOM MOJIXO/IbI K TIPOBEICHHIO
UCCIIeIOBAHNE Ha OCHOBE UCCJICJIOBaHUH B 00JIaCTH
CYIIECTBYIONINX METOJIOB B pa3paboTKH; HAyYHbIE U
KOHKpPETHOH 001acTu 3THYECKHUE CTAHAAPTEI,
poheCCHOHATBHOMN MIPUMEHSEMBIC B
JIESATEIIbHOCTH MCCJIC/IOBATEIIbCKON MIPAKTUKE
OIIK-2.2. Ymeer ¢popMmynupoBartb
HCCIIEI0BATEIBCKHUE BOITPOCHI U
TUIIOTE3bl HA OCHOBE
CYIIECTBYIOIIMNX 3HAHUN;
aHAJTM3UPOBATH U
UHTEPIPETUPOBATH JIaHHbIC,
[IOJIyYEHHBIE B XOJI¢
HCCIICTIOBAHMSI
OIIK-2.3. NmeeT npakTU4eCcKUi OMBIT
HACCIEA0BAHUN B KOHKPETHOM
o0s1acTu podheCCHOHAIBHOM
JIESTEILHOCTH B 00JIaCTH
pa3paboTKu
OIIK-4. Crioco0eH HaxXOauTh, OIIK-4.1. 3HaeT 0a30BBIE OCHOBEI

AHAJIN3UPOBATDH, PCAJIM30BbIBATH
MpOrpaMMHO U MCIOJb30BAaTh Ha
IMPAKTUKE MaTEMATUYCCKUEC
AJITOPUTMBI, B TOM YHUCJIE C
MPUMCHCHUCM COBPEMCHHBIX
BBIYHUCIIUTCIIBHBIX CUCTEM

COBPEMEHHOT'0 MaTeMaTH4ECKOTO
amnmapara, CBSI3aHHOTO C
MIPOEKTHPOBAaHNEM, Pa3pabOTKOMH,
peau3alnyen U OlIeHKON KauecTBa
MIPOTPaMMHBIX TIPOTYKTOB U
MIPOTPaMMHBIX KOMITJIEKCOB B
Pa3ITUIHBIX 00JIACTSIX
YeJIOBEYECKOM JesITeNbHOCTH.
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OIIK-4.2.

YMeeT ucnonb3oBaTh 3TOT
MaTeMaTUYeCKui armapar B
npodeccuoHanbHON
JICSITEIbHOCTH.

OIIK-4.3.

HmeeT nmpakTUUECKUNA OIBIT
MIPUMEHEHHUSI COBPEMEHHOTO
MaTeMaTHYECKOro amnmapara,
CBSI3aHHOTO C MPOCKTUPOBAHUEM,
pa3paboTKOM, pean3arueii u
OIIEHKOHW Ka4ecTBa IIPOTPAMMHBIX
MPOIYKTOB U MPOrPAMMHBIX
KOMIUIEKCOB B Pa3IMIHBIX
00JacTax YenoBedecKon
JIESITEITbHOCTH.

OIIK-5.

CriocobeH MoOHUMAaTh IPUHIIMITBI
paboTBI COBpEMEHHBIX
MH()OPMAMOHHBIX TEXHOJIOTHI 1
HCIIOJIB30BAaTh UX JJISA pCIICHUSA
3ama4y

npohecCHOHATBHOMN
JeSITeTbHOCTH

OIIK-5.1.

3HaeTe TeXHOJIOTHH,
HE0OXO0IUMBIE JIJISl TIPUKIIATHOTO
MIPOTPaMMHUPOBAHUS, BKIIFOUAs
COBpeMeHHbIE (PYHKIMOHATbHEIE
SI3BIKH TIPOTPaMMHUPOBAHUS, a
TaK)K€ OCHOBHBIE IPUHITUIIEI H
IMMOHATUA, IPUMECHACMBIMU IIPU
HCIIOJIb30BAHNHU KOMIIBIOTCPHBIX
cerei

OIIK-5.2.

VYMeeT nons30BaThCs
TCXHOJIOT'UAMU HpI/IKJ]aI[HOFO
MIPOrPaMMHUPOBAHUS, BKIIFOUAs
CpeIBI BEICOKOYPOBHEBOTO
IpOrpaMMHUPOBAHUSA

OIIK-5.3.

HMmeeT npakTUUECKUNA OIBIT
HCIIONb30BAaHUS TEXHOJIOTUI
MPUKIIATHOTO MPOrPaMMHUPOBAHUS

IK-3.

Cr1oco0€H UCIIOIb30BaTh METOIbI
MAaTeMaTUYECKOr0 U
AJITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH PEMICHUN
TeOpeTI/I‘IeCKI/IX n HpI/IKJIaI[HBIX
3a1a4

IK-3.1.

3HaeT OCHOBHBIE METOIBI
MaTEMAaTHYECKOTO 1
AITOPUTMHUYECKOTO
MOJICIIMPOBAHHUS, a TAKIKE UX
HpI/IMeHeHI/Ie JUISL peH_[eHI/IH
TEOPETUUCCKUX U MPUKIATHBIX
3a7a4

[K-3.2.

YmMeeT pa3pabaThiBaTh U
NPUMCHATh MAaTEMaTUUCCKUEC
MOJIETTH U AJITOPUTMBI JIJIS
PEIICHUA pa3IMYHbIX 3a/1a4,
aHAJIU3UPYS MOJIyYEHHbIE
pe3yIbTaThl

I1K-3.3.

HNmeet npakTUyeCKUd OMIBIT
HCIIOJIL30BaHUSI METOL0B
MaTeEMAaTHIECKOTO U
AITOPUTMHUYECKOTO
MOJICIUPOBAHUS B PEAIbHBIX
MIPOEKTaX MITH UCCIICIOBAHUSIX
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3. TemaTuuyeckuii IJIaH

Nerr/ HanMeHOBAH e TpynoeMKocThb, aKajeMHUYecKUe Yachl TKY
n pas/iesia AMCHHILITHHbBI Outasn gopma (Texyumii
(Momyust) Kontakrnan padora CamocTosiTen KOHTPOJIb
Jdexunn | Cemunappr | KoHTpoin Hasi pabora yCIeBaeMoCTH)
1 BBeaenune B MalIMHHOE 13 13 20 JlomarrHee 3a1anue
o0y4eHue, MOCTAaHOBKA KomnoxBuym
3aj1a4
2 Mogenu oOydeHus Ha 13 13 20 Jomainee 3aganue
pa3MeueHHBIX JIAHHBIX [IpoekT
3 KouTposb kauecTBa u 13 13 20 JomaliHee 3a1aHue
CJIOKHOCTH aJITOPUTMOB Tect
CopeBHOBaHHUE
4 OOyuenune Ha 13 13 20 JlomamHee 3amaHue
HEpa3MEUYCHHBIX Tect
JAHHBIX U TIOJrOTOBKA
JTAHHBIX
IK3amen 6
Hmozo: 52 52 6 80
Obvem oucyununvt (Mooysn) 190
(6 ax. u.)
Ob6vem Oucyuniunvl (MoOy1s) 5
(6 3au. eo.)
4. CopepxxaHue TMCUUILTHHBI (MOTYJIs)
Nen/m HaumenoBaHue pazaesia Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM
JMCHMNJIMHBI (MO1YJIs1)
1 Beenenue B MamHHOe | [TocTaHOBKA OCHOBHBIX 33/1au MAITMHHOTO 00YYCHUS
o0y4eHue, MOCTAaHOBKA 3aJ1a4
2 Mopenu o0y4eHus Ha | Merpudeckue anroputmsl. JInHelHas perpeccusi. JIunelinele Mozaenu

Pa3MCUYCHHBIX JaHHBIX

knaccupukanuy. Pemaromue gepeBbs.  AHcaMOIH

Cayuaiinble sieca. I'pagieHTHbI OyCTHHT

aIrOPUTMOB.

3 KoHTposb KadecTBa U CJI0KHOCT | KOHTpOosib  KadecTBa ¥ BbIOOp Mojenn. DyHKIUH OMIMOKH U

aJrOPUTMOB ¢yHKIMOHANB KadecTBa. CIIOKHOCTD aJITOPUTMOB, CMEIICHHE U
pa3bpoc

4 OoOyueHne Ha HepasMmeueHHbIX | Knmactepuzanusa. Otoop npusnakoB. ['eHeparust mpusHakoB. McKyccTBO

JAaHHBIX W IIOATOTOBKA JAHHBIX

BU3YyAJIM3alluH
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5. Y4e0HO-MeTOaHYECKOE O0ecIIeUeHHe

VHuBepcuTEeT  pacnojaraeT IOJHBIM  HAOOpPOM  JIMLEH3MOHHOTO M CBOOOAHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOMMOTEYHOH  cHcTeMe U DIIEKTPOHHOU
UH()OPMAIIMOHHO-00pa30BaTENIFHON Cpelie YHUBEPCHUTETa. OTH CHCTEMBI IPEJOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcaM 3 JI000H TOUYKH, I/ie eCTh MOAKIIUYeHHE K ceTu VHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. bpunk, X. MammnaHoe o0y4ueHue : npaktudeckoe pykoBoactso / X. bpunk, /. Puuapac,
M. ®eBepond. - Cankr-llerepOypr : Ilurep, 2018. - 336 c. - (Cepus «bubmmoreka
nporpammuctay). - ISBN 978-5-496-02989-6. - Tekctr : osaekrponHeid. - URL:
https://znanium.com/catalog/product/1766396.

2. Jlakmmanan, B. Mamunnoe oGyuenue. [larTepHbl MpOEKTUPOBAHUS : MPAKTUYECKOE
nocobue / B. Jlakmmanan, C. Poduncon, M. MynH. - Cankt-IletepOypr : BXB-IletepOypr, 2022.
- 448 c¢. - ISBN 978-5-9775-6797-8. - Tekcr : oanekrtponHemi. - URL:
https://znanium.ru/catalog/product/2140204.

3. Koanbo, JI. ITocTpoenue cucteM MaliMHHOTO 00y4deHwus Ha si3bike Python : mpakTuueckoe
pykoBojctBo / JI. Koanwo, B. Pugapr ; nep. ¢ aarn. A. A. CiuakuHa. - 3-¢ U3, - Mocksa : JIMK
ITpecc, 2023. - 304 c. - ISBN 978-5-89818-331-8. - Tekcr : amekrponHbii. - URL:
https://znanium.ru/catalog/product/2102618.

4. I'puropneB, A. MamunHoe obyuenue. [TopTdhonno peaabHBIX TPOEKTOB : MPAKTHUECKOE
pykoBoJcTBO / A. I'puropses. - Cankr-IlerepOypr : ITutep, 2023. - 496 c. - (Cepus «bubnmoreka
nporpammucta»). - ISBN  978-5-4461-1978-3. - Tekcr : osnekrponnsni. - URL:
https://znanium.com/catalog/product/2123375.

Jlononnumenvnas numepamypa:

1. IdesixonoB, A.I'. Mammnanoe oOydenne u aHanu3 naHHbix / A.I'. JIpsikonoB. — URL:
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md.

2. [Inaronos, A. B. MammuHOe 00y4eHue : yaeOHoe ocodue s By3oB / A. B. ITnaroHos.
— 2-e u3n. — Mocksa : M3garensctBo HOpaiit, 2025. — 89 c. — (Bsicmiee oOpa3oBanue). —
ISBN 978-5-534-20732-3. — Texkcrt : snexTpoHHbIid // OOpa3oBarenbHas muatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/558662.

3. BBenenue B cTaTrcTHYECKOEe 00yUeHHe ¢ mpuMepaMu Ha si3bike R / JIxeiime I [u mp.].
— 2-e u3n., uctnp. — Mocksa : IMK Ilpecc, 2018. — 455 c. : un. — bubnuorp. : c. 450—455.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHalIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEMCTBYIOIINM MTPOTHBOITOKAPHBIM TPAaBUJIaM U HOPMaM M 00ECIIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCLHUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsl, IPelyCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPBIE MPEICTABISAIOT CO00N yueOHbIE ayAUTOPUH AJISl IPOBEICHUS 3aHATHI
JEKIIMOHHOTO  THUIA, 3aHATHH CEMHHApPCKOTO (MPAaKTHYECKOrO) THIIA, TPYIIOBBIX H
UH/IMBUYAJIbHBIX KOHCYJIbTALUH, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOYHON aTTeCTaIllH, a TAKKe
MIOMEIICHUS IS CAMOCTOSATENBHOM paOOThl M TOMEIICHUS [T XpaHEHHS U MPO(UIAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomeneHns yKOMITJIEKTOBAHBI CIIEITUAIM3HPOBAHHON
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https://znanium.com/catalog/product/1766396
https://znanium.ru/catalog/product/2140204
https://znanium.ru/catalog/product/2102618
https://znanium.com/catalog/product/2123375
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md
https://urait.ru/bcode/558662

MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yueHue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHX, OCHAILCHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOU;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

—  CHENHUAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[TomerieHus 1711 CaMOCTOATENBHOM pabOoTh! 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUI WCIOJBb30BAHUS MHBAJTUAAMHU M JUIAMU C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCcie JJEKTPOHHBIM OHMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MNpPOQPECCHOHATBHBIM 0azaM
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBanme nmopraia Ccplika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snexkrponnas 6udnaroreka elibrary.ru https://elibrary.ru/defaultx.asp
OnOIMoTeKa
2. | baza mannbix mis |1 T-coenuanicTos https://habr.com
3. | Basza mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. HNudopmanmonnas cucrema "Enunoe okHO moctymna | http://window.edu.ru/
K 00pa3oBaTesibHBIM pecypcam”

7. | Enunas xosneknus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB

8. denepaibHbIi IEHTP HHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX TIPU  OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpoIiecca M0 TUCHUILIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble NpodecCHOHaIbHblE 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanue 110 ITpousBoacTBoO JluneH3noHnHoe / cBOOOAHO
pacnpocTpansiemoe

OnepannoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exuoe | muuensuonHoe
BpaysepsbI:
Supexc.bpaysep OTEYECTBEHHOE CBODOIHO pacpOCTpaHsIeMOe
Google Chrome 3apy0exHOoe cBOOOJIHO pacrpocTpaHsieMoe
Od¢ucHble NIPUIOKEHHU:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JMLIEH3UOHHOE
TeXstudio 3apy0exHOe CBOOOJIHO pacIpOCTpaHIEMOe
Adobe Acrobat Reader 3apy0exHOoe cBOOOJIHO pacrpocTpaHsieMoe
IIporpammHoe oGecneveHue sl INIAHUPOBAHHUS M YUeTa BPeMEHH:
Toggle app | 3apy6exHoe | cBoGOIHO pacmpocTpansemMoe
CucTeMBbl YIPaBJIeHHSI MPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOE
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Cucremsbl ynpapjieHusi 0a3aMH TaHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOE

Cucremsl pe3epBHoro konupoanus (backup):

Acronis Backup Advanced for HyperV | 3apy6Gexmoe | nHuensHonHOE
CnpaBo4YHO-IPaBOBBIE CHCTEMBI:

KoncynpbrantlLintoc: cipaBouHO-IIpaBoBast OTCUECTBECHHOE JMIEH3UOHHOE

cucTeMa

CpencrBa aHTHBHPYCHOI#i 31U THI:

Kaspersky Endpoint Security mst 6usHeca OTCUYECTBCHHOE JUIICH3UOHHOE
Cranmaptabeiii Russian Edition

Cpenpl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOOHO pacIpOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOekHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0exHOe CcBOOOJHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOOJHO pacIpOCTPAHIEMOE
ITakeThl NPOrPaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOeKHOE cBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpasJjieHusi oubauorpaduyeckoii uHpopmaiueii:

Zotero | 3apyOeKHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI B CJIYXKOBI:

Bind 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOekHOe cBOOOHO pacmpocTpaHsieMoe

7. MeToanuyeckue v OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce n3yuenus nucuuruinnsl (Moayisi) «Machine Learning (MammaHOe 00yueHue)»
B paMKax TEKYIIETr0 KOHTPOJISI yCIIEBAEMOCTH UCTIONB3YIOTCSI TAKHE BUABI YICOHOW pabOTHI, KaKk
JIeKIMs, CEMUHApbhl M JOMAIIHME 3aJaHusl, TECThl, MPOEKT, a TaKXKe pa3IUYHbIe BUIbI
CaMOCTOSITENIbHOW paboThl 00y4aromuMXCsl 1O 3aJaHHUI0 TIPETOaBaTels, HaNpaBJICHHbIC Ha

pa3BUTHC HaBBIKOB HpO(I)CCCHOHaHBHOﬁ JICKCHUKHU, 3aKpCIUICHUC MPAKTUYCCKUX
HpO(i)CCCI/IOHaJ'IBHI)IX KOMHGTGHHHﬁ, MOOIIPCHNUEC HHUITUATUB.
ﬂeKL;M}Z - CUCTCMATHUYCCKOC, MMOCJICA0BATCIBHOC, MOHOJIOTHYCCKOC HU3JI0KCHHUC

npernoiaBaTeseM yaeOHOTO MaTepraa, Kak paBuiio, TEOPETHIECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHAyeTCsi BECTH KOHCHEKT JIEKLHUH: KpPaTKO M CXeMaTHYHO
(UKCUPOBATH OCHOBHBIC HWICH, BHIBOABI M OOOOIICHHUS JIEKIIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoOXoIMMo OTMETHTH BOIPOCHl WJIM MaTepHallbl, KOTOpbIE
BBI3BIBAIOT 3aTPYIHEHHS, ¥ TOTBITATECS HAWUTH OTBETHI B PEKOMEHIOBaHHOU nuTeparype. Ecim
pa3o0paThCsi B MaTepuayie He YAaeTcs, cleayeT CcQOpMyIHpOoBaTh BONPOC M 3adaTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WA BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHas paboTa CTyAEHTa Ha CEMUHApe,
€T0 OTBETHI Ha BOIIPOCHI MTPETIOIaBATENs ¥ YYACTHE B IUCKYCCHHU.

JUis yCHemHoro y4acTsi B CEMUHape CTy/IeHTaM PEKOMEHAYETCs 3apaHee 03HAKOMUTHCS C
TeMON 0OCYX/IeHUs, IPOYNTaTh HEOOXOJMMbIE MaTepHuaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHBHO CIIYIIaTh M BOBJIEKATHCS B TUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BONPOCHI MPENONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OTMPAsiCh HAa U3y4YEHHBII MaTeprai. Takke IMoJIe3HO MOJIEPKUBAThH AUATIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYKACHUE U PACUIUPUTH CBOM 3HAHUSI.
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CopesHosanue — OpPraHU30BaHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
CONEPHUYAIOT APYr C JAPYroM Uld JOCTH)KEHMs OINPEACICHHOW IIeNIM, JEMOHCTPUPYS CBOU
HABBIKH, 3HAHUS WU CIIOCOOHOCTH B 3a/IaHHOM 00JIaCTH.

B npouecce noaroToBKU K COPEBHOBAHUIO ONMPANTECH HA CIIENYIOIINE PEKOMEH IALIUU!

1. Ilonnmanue 3aJa4M: BHHUMATEIbHO M3YYUTE YCIOBUS COPEBHOBAHUSA M YETKO
OTpeNieNIUTe 3aaady, KOTOPYI0 HEOOXOIUMO pemunTh. YOeauTech, 4TO Bbl IMMOHHUMAETE, KaKue
METPUKH OyIyT UCIIOJIB30BATHCA ISl OLIEHKU BalllMX PE3yIbTaTOB.

2. COop MaHHBIX: O3HAKOMBTECh C TPEAOCTABICHHBIM HaOopoM naHHBIX. [IpoBemute
aHaJIU3 JaHHBIX, BBISIBUTE IMPOMYIIEHHbIE 3HAYEHHUS, BBIOPOCHI U Jpyrue 0COOEHHOCTH, KOTOPbIE
MOTYT MOBJIMITH HA MOJIETb.

3. BbiOop aaroputTMoB: HCCleIyilTe pa3jMyYHble aJTOPUTMbl MAIIMHHOTO OOy4YeHus,
NOIXOAAIINE U Bamied 3amaud. HauHuTe ¢ MpOCThIX MoOJenel, 3aTeM mepexoaure K Oosee
CJIOKHBIM, €CITU 3TO HEOOXOIUMO.

4. O0yuyeHHne U BaJIMJALUMA: pPa3feiuTe AaHHbIE HA OOy4alolyl0 U TECTOBYIO BBIOOPKHU.
Hcnone3yiiTe Kpocc-BaIUIAIUIO AJIsl OLIEHKH KauecTBa MOJIENH U N30ekaHus epeo0yyeHHsl.

5. OnTuMHu3anMs runepnapaMeTpoB: DKCIIEPUMEHTUPYNUTE C HACTPONKAMHU aIrOPUTMOB,
JUTSL HAXOKJICHHSI ONTUMAIIBHBIX THIIEPIIapaMeTPOB.

6. JlokymMeHTAUUsl ¥ Mpe3eHTANMSA: BEIUTE 3aIMCHA O CBOMX IOJXO0JaX, pe3ysbTaTax U
BbIBOJIaX. [10ArOTOBBTE SICHYIO U CTPYKTYPUPOBAHHYIO IPE3EHTALIMIO JIJIs1 (PMHAIBHOTO OTYETA.

7. O0paTHasi cBSI3b W YJy4llleHHe: II0CJI€ IOJYy4YEHHUS pe3yJlbTaTOB COPEBHOBAHUS
MpOaHANU3UPYHTE OIIMOKM M HEJAOCTaTKM Bamied wmojend. Vcmonb3yldTe 3TOT ONBIT s
yJIy4llIEHUS] CBOMX HaBBIKOB B OyyllieM

IIpoexm — uccnenoBaTenbcKas padoTa 1o Kypcy U Ipe3eHTalMs pe3yIbTaToB.

Jlnsg ycnemHol NOArOTOBKM K IPOEKTY: YETKO ONPENEeNIUTE LEAM M 33Jayd IPOeKTa,
pacrpesieiuTe pojid M OOA3aHHOCTH MEXIY YYaCTHMKaMM, a TaKKe YCTaHOBHTE CPOKHU
BBITNIOJTHEHUSI KayKJ0M 4acTH paboThl. PerynspHo npoBoanuTe BCTpeUH AJis OOCY X AEHMs Tporpecca
Y PELIEHHS BO3HUKAIOIINX BOIIPOCOB.

Tecm — ocobas dopma mpoBepku 3HaHUUA. [IpOBOAUTCS TMOCIE OCBOEHHUS OJHON WU
HECKOJIbKUX TEM M CBHUJIETENBCTBYET O KaueCTBE NMOHMMAHUS OCHOBHBIX IOHATHI H3y4yaeMoro
Marepuaia. TecTOBbIE 3aJaHMsl COCTABICHBI K KIFOYEBBIM TIOHSTHSIM, OCHOBHBIM pa3JieiaMm,
Ba)XHBIM TEPMUHOJIOTMUECKUM KaTETOPUSM U3y4aeMOU TUCIUTUIMHBI (MOIYIIS).

JlJist IOATOTOBKM K TECTy HEOOXOAMMO 3HATh TEPMUHOJIOTHMYECKHIA anmapar JUCIUILTIHBI
(MOmyJIsT), MOHUMATh CMBICT HAYYHBIX KATETOPUH U YMETh UX HCIIOIb30BaTh B MPO(hecCHOHATBHOM
JeKcuKe. BraneHne MOHATHHHBIM ammapaTtoM, BKIIOYEHHBIM B TECTOBBIC 33aJaHHS, MO3BOJSET
mpernojaBaTeNto  ObICTPO  MPOBEPUTH  YpPOBEHb  MOHHMAHMS ~ CTYACHTaMH  BaXKHBIX
METO/I0JIOTUYECKUX KAaTETOPHil.

Homawmnee 3a0anue — HaboOp 3a/1a4 IO TEMaM HEJIEH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMU BaKHO BHUMATEIIbHO O3HAKOMMTHCS C
TpeOOBaHUSAMHU U CPOKAMH BBINOJIHEHUs. PexoMmeHayeTcs pa30uBaTh 3aJaHusl Ha JTalbl, YTOOBI
n30exarb MEperpy3kd W Jydlle yCBOUTh Marepuas. lcrmonb3oBaTh pa3iuyHble HUCTOYHHKHU
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 6osee IiTy00Koro MOHUMAaHUS TEMBI.

Camocmosmenvnas paboma — paboTa CTYISHTOB, HAIpaBICHHAs Ha YIIIyOJEHHOE
W3YYEHUE OT/IEIbHBIX TEM U BOMPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B nporniecce camocToATenbHON pabOThI CTYJAEHTHI B3aUMOICUCTBYIOT C PEKOMEH/I0BAHHBIMU
MaTepuaiaMy MPu MUHUMAIBHOM yYacTHH MpernoiaBaress. 3aaun CTyIeHTa BKIIOYAIOT paboTy
C KOHCITeKTaMHu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
N TC3UCOB OTBCTOB, U3YUCHUC NOIMOJHUTCIBbHBIX TCM, BBIITIOJHCHUC y‘-I€6HO-I/ICCJIeI[0BaTCJIBCKI/IX
3aJlaHUM U IPYyTroe.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs MO JUCHHUILUIUHE (MOIYJII0)

Kputepun nmosry4yeHusi ypoBHA M OLEHHBAHUS C(POPMUPOBAHHOCTH KOMIIETEeHUHIi 1O
aucuunaune (moay.aw) «Machine Learning (MamunHoe o0yueHue)»
OrneHuBanue YpOBHS Y4E€OHBIX JOCTIIKCHUN, OOYJArOMIMXCS O JUCIHUILTUHE (MOIYIIO),
OCYIIIECTBIISACTCS B BUE TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.
I[IpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIO) OCyIIecTBIseTcs B (opme
9K3aMeHa, TIPY 3TOM IPOBOJIUTCS OLIEHKA KOMITETCHITNH, C(OOPMHUPOBAHHBIX 1O JTUCIUILIHHE.

1 oueHMBAHUSA TEKYLIETO KOHTPOJSA YCIIEBAEMOCTHM M IIPOMEXYTOYHOW AaTTECTALUU

UCIIONIB3YETCS JIecATUOAIUIbHAS IIKajla OLIEHWBAHUA, KOTOpask COOTHOCUTCS C TPaJULMOHHON
NATUOAIILHON MIKAJIOHN CIIEAYIOIUM 00pa3oM:

JlecaTnOaIbHAS
OlleHKA

Onenka 3a 3a4et

OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHus! 1o
JucuMnnHe (MOIYJII0)

10

3ayTeHo

9

3auTeHo

8

3auTeHo

CTyIEHT IMOJIHOCTBIO BJAJICCT 3HAHUSMU, U3JI0KCHHBIMU B
paboueii mporpamme, ¥ TITyOOKO OCMBICTSET JMCIUTLIHHY.
OH CaMOCTOSTEIBHO M JIOTHYECKH IIOCICIOBATEILHO
OTBEYACT HA BCE BOMPOCHI, AaKICHTHPYs BHUMAaHHE Ha
HanOoJIee BaXKHOM. YMeEET aHaJIUu3UpOBaTh, CPAaBHUBATh,
KJIACCU(UIMPOBaTh, 0000IIaTh, KOHKPETHU3UPOBaTh U
CHUCTEMATH3UPOBaTh  W3YYCHHBIA  MaTepuall,  BBIIENSS
KJIFOUEBBIC ~ MOMEHTBI M YCTaHaBJIMBas  IPUYMHHO-
CIIC/ICTBEHHBIC CBsi3U. YeTko (GOpMyITUpyeT OTBETHI,
YBEPEHHO MHTEPIPETUPYET PE3yJIbTaThl aHAJIU30B U JAPYTUX
WCCIICOBAHMM, a TAK)Ke PEIIaeT CIOXHBIEe 3aauu. CTyaeHT
XOPOIIIO 3HAKOM C METOJIAMH HUCCIIEIOBAHUS, HEOOXOTUMBIMHU
JUISE TIPaKTHYECKOW JESITeIbHOCTH, M YMEET CBS3bIBATh
TEOPETUYECKUE  ACMEKThl  JUCIHMIUIMHBI  (MOIYJs) ¢
MPAKTUYESCKUMHU 33]JaUaMH.

3ayTeHo

3ayTeHo

Crynent obnagaeT 3HaHUAMU MPEIMETa MOYTH B MOIHOM
oObeMe paboueil mporpaMMmbl M CaMOCTOSTEIIBHO,
JIOTHUYECKH TIOCJICZIOBATEIbHO U BCECTOPOHHE OTBEYACT Ha
BCE BOINPOCHI, aKICHTUPYS BHHMaHWE Ha HauOosee
3HAYUMBIX ~MOMeHTax. OH yMeeT aHaJIM3UpPOBATh,
CpaBHUBATH, KJTacCU()UITUPOBATE, 0000maTh,
KOHKPETH3UPOBaTh M CHCTEMAaTHU3UPOBAaTh H3YYCHHBIH
MaTrepuajn, BbIIENSAS €ro  KIIOYEBbIE  aCleKThl |
yCTaHaBJIMBAs MIPUYHUHHO-CJICJCTBCHHBIC CBSI3H.
dopMyaMpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3yNbTaThl aHAIHM30B M JIPYTHMX HKCCIICIOBAHMIA, a TaKKe
pelIaeT CIOKHbIE CUTYAI[MOHHBIE 3a1aun. CTYACHT XOPOIIO
3HAKOM C METOJaMU HMCCICAOBAHMS, HECOOXOIUMBIMHU JUIS
MPAKTUYECKON  JICATCILHOCTH, M yMEET CBS3bIBATh
TEOPETHUYECKUE aCIeKTHl IMpeaMeTa C NPaKTUYSCKUMH
3a/1a4yaMHu.

3auTeHo

3auTeHo

Crynent oOmamaer 6a30BBIMA 3HAHHUSIMHE 110 JTUCIHILTAHE
(Momyr0), HO HCITBITHIBACT TPYITHOCTH pu
CaMOCTOSITETIbHBIX ~ OTBETaX W HUCIHOJb3yeT HETOYHBIC
(dhopmymupoBKU. B X0mle OTBETOB OH JOMYCKAaeT OIIHOKH,
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JlecaTuboaibHasa) OlneHka 3a 3a4eT OO0uas xapakTepucTHKa pe3yJabTaTa 00ydeHus Mo
OlleHKA JucHMIInHe (MOIYJII0)

Kacaromuyecst CyTu BOIIPOCOB. CTyILCHT criocoben peuaTtb
TOJIBKO CaMbI€ TIIPOCTBIC 3adadv W BJIAACCT JIHMIIb
MHWHHUMAaJIbHBIM Ha60p0M MCTOAO0B UCCIICAOBAHMA.

3 He 3aureno CryneHT He oBnajen 00s13aTeIbHBIM MUHUMYMOM 3HAaHUH
He 3auteno 10 IPEAMETY U HE MOKET OTBETHThH Ha BOIIPOCHI, AK€ €CIIN
He 3auTeHo IpernojaBaTend 3aJaeT JONOJHWUTENIbHBIE  HABOASALINE

BOIIPOCHI.

Huctunmuaa  (Moxyns) «Machine Learning (MammaHOe 0O0ydeHHE)» OIEHHUBACTCS
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoauuectBo Onucanue
Homamaue 3amanus | 15% 13 HaGop 3azma4 mo reMam Henenu
Tect 15% 1 OTBeTH! Ha BOIIPOCHL, IO U3YUYEHHBIM TEMaM
CopeBHOBaHUE 25% 1 Meponpustue, B paMKax KOTOPOTO YUaCTHUKHU

COIIEPHUYAIOT JPYT C APYTOM I JOCTHKCHUS
OIPEICICHHOM eI, IEMOHCTPUPYS CBOM HABBIKH, 3HAHHS
WJIM CIIOCOOHOCTH B 3aJaHHON 00J1acTu

[Ipoekt 25% 1 HUccnenoBarennckas paboTa 1Mo IUCIUILIHHE (MOYITO) U
IPEe3CHTalUs Pe3yJIbTaTOB

Ox3ameH 20% 1 [TuceMeHHast WK ycTHast paboTa Hall 3aJaHUCM,
HaIpaBJIeHHBIM Ha TIPOBEPKY MOIYyYSHHBIX 3HAHUH U
HABBIKOB I10 JUCHHUIUIMHE (MOJIYITIO)

®opmyJia pacuyéTa HTOrOBOI OlleHKH MO Aucuunaune (Moayiaio) «Machine Learning
(MamunHoe o0ydenue)»: «0,15xmomamnee 3amanue + 0,15 tecter +0,25xCopeBHOBaHHE +
0,25xIIpoekt + 0,2xDk3ameH».

Texymmii KOHTPOJIb YCNIEBAEMOCTH 00y4AIOIIMXCH 10 JTUCHHUILINHE (MOAYJIIO)
IIpumepHbIe 3a1aHKUA 1/ TECTa

Tecr 1: Pemraromue nepeBbsi. Ci10:KHOCTH AJITOPUTMOB. AHCAMOJIM AJITOPUTMOB.
I'pagnenTHbIi OycTHHT. ATUIN(T-MOAeIMpOBaHUe

1. Kakoii u3 cieayronmx aropuTMOB MAaIllIMHHOTO 00y4YeHHs BISETCS TPUMEPOM
aHcamoOmus?
a) Pemaroniee nepeBo
b) I'paarieHTHBIN OyCTHHT
c¢) JIuneitnas perpeccus
d) Knmacrepuzarus
OrtBet: b) I'pagneHTHbIH 0yCTHHT

2. Kakas u3 cieqyrommx XapakTepuCTHK PENIaroIInuX ePEBhEB SBISETCS UX OCHOBHBIM
IPEUMYILECTBOM ?
a) Bricokast ckopocTh 00ydeHHs
b) [IpocTroTa nHTEpIpEeTaINU
¢) Breicokasi TOYHOCTH TPOrHO3UPOBAHMUS
d) Huskast cno’kHOCTh anroputMa
Otset: b) IIpocToTa MHTEpHIPEeTALIUU
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3. Kakoit u3 ciemyromux METOI0B UCIIONB3YETCS IS OIEHKH CIIOKHOCTH aJTOPUTMOB?
a) OneHka BpeMeHH 00yueHus
b) OrieHKa BpeMeHHU MpecKa3aHus
¢) OneHKa clI0KHOCTH anroputMma no metpuke O(n)
d) Bce BhImenepevrcieHHbIC
OrtBet: d) Bce BbIIenepevyucjieHHbIE

4. Kaxkoit u3 cieyomux aroOpuTMOB MAIIMHHOTO 00YYEHUS SBIICTCS MPUMEPOM
rpagueHTHOro OycTuHTa?
a) AdaBoost
b) Gradient Boosting
¢) Random Forest
d) Support Vector Machine
OrtBer: b) Gradient Boosting

5. Kakas u3 cnenyommx XxapakTepucTUK atumT-MOACTHPOBAHHUS SBISIETCS €T0 OCHOBHON
uenb?
a) [Iporno3upoBanue BEpOSITHOCTU COOBITUS
b) Ouenka BIUsSHUS MApPKETUHTOBOW KaMITaHUU
¢) Knacrepusanus KIMeHTOB
d) O6napyxeHue aHoManui
Oteer: b) Onenka BJUMSHUA MAPDKETHHIOBO KAMIIAHUHU

6. Kaxoii u3 cieayromux MeToI0B UCTIONIB3YETCS ISl IIOCTPOSHUS aHCaMOJIeH aaropuTMoB?
a) barrunr
b) byctunr
¢) CTokuHT
d) Bce BolenepedrcieHHble
Otger: d) Bee BoIlIenepeynciIeHHbIE

7. Kakoit u3 cienyronux alropuTMOB MAIMHHOTO 00y4eHUs SIBIISIETCS IPUMEPOM
peraronero aepesa’?
a) CART
b) C4.5
c) ID3
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BoIIenepeyucieHHbIC

8. Kakas u3 cieayrommx xapakTepuCTHK TPaJIUEHTHOTO OyCTHHTA SIBJISIETCS €70 OCHOBHBIM
IPEUMYILIECTBOM ?
a) Bricokast ckopocTh 00ydeHHs
b) [IpocTroTa nHTEpIpEeTaAINU
¢) Bricokast TOUHOCTh TPOTHO3UPOBAHUS
d) Huskas co’kHOCTh anroputMa
Otsert: ¢) Boicokasi TOUHOCTH IPOrHO3UPOBAHMS

9. Kakoii u3 cienyromux METOA0B UCTIONb3YeTCs /Ui OLIEHKH KauecTBa arudr-
MOJEIINPOBaHUsA?
a) OneHka BpeMeHH 00yueHHs
b) OrnieHKa BpeMeHHU MpecKa3aHus
¢) OLieHKa CI0KHOCTH alNroputMa
d) OrieHKa TOYHOCTH TPOTHO3ZUPOBAHUS
OtBet: d) OneHka TOYHOCTH NPOTrHO3UPOBAHUS
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10. Kakoii U3 creayronux aIropuTMOB MallTMHHOTO OOYYEHHS SBISETCS IPUMEPOM
aHCcaMOJIsl pelIaroInX JePEBLEB?
a) Random Forest
b) Gradient Boosting
c¢) AdaBoost
d) Support Vector Machine
OtBert: a) Random Forest

Tect 2: [loaTunbl 32124 U MX 0COOEHHOCTH, KJacTepusauusi. MeToabl MOHUKEHUSA
pa3mepHocTH. O0HapykeHue anoMaJnil. I'enepanus npusHakos. OT00p NPU3HAKOB.
HNuTepnperamusi MojeJieii U TMArHOCTHKA CIBHUTA TaHHbBIX.

1. Kakoii U3 cieayronx NOATHIIOB 3a/1a4 MAIIMHHOTO 00YYCHHS SBIISETCS IPUMEPOM
3aauu KiaccupuKanm?
a) Perpeccus
b) Kitacrepuzamms
¢) OGHapyxeHre aHoMalun
d) Kateropusarmms
Oteer: d) Kareropuszanus

2. Kakoii u3 cnenyromux METOA0B UCTIONb3YEeTCs 11 HOHWKECHUS pa3MEPHOCTH JaHHBIX ?
a) PCA
b) t-SNE
c) LLE
d) Bce BrlenepevncieHHbIe
OrtBet: d) Bce BoIIIenepeyucieHHbIC

3. Kakoii u3 cneayromux aaropuTMOB MAllTMHHOTO 00Y4EHUS SIBJISIETCS IPUMEPOM METO/1a
oOHapyXeHHsI aHOMaJIUi?
a) One-Class SVM
b) Local Outlier Factor (LOF)
c) Isolation Forest
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BoIIenepeyncieHHbIC

4. Kaxoli U3 cneayromux MeToI0B UCTIONIb3YyeTCs Ul TeHEePaLlui HOBBIX MPU3HAKOB?
a) [lonnHoMuanbHast perpeccust
b) Jloructuueckas perpeccus
¢) Jepeso pemenuii
d) Feature Engineering
OrtBer: d) Feature Engineering

5. Kakoii u3 crnegyromux MeTo10B UCTIONB3YETCs 1711 0TOOpa MPU3HAKOB?
a) Recursive Feature Elimination (RFE)
b) Correlation-based feature selection
c) Mutual Information-based feature selection
d) Bce BhIIenepeuncieHHbIC
Oteer: d) Bee BollIenepeyncieHHbIE

6. Kakoii u3 cienyronmx METo0B UCTIOJIB3YETCS 111 MHTEPIPETAIIMH MOJICTICH MAIlIMHHOTO

oOyuenus?
a) SHAP (SHapley Additive exPlanations)
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b) LIME (Local Interpretable Model-agnostic Explanations)
c) TreeExplainer
d) Bce BhImenepevyrcieHHbIC

OrtBet: d) Bce BbIlenepevyucjieHHbIE

7.

Kaxoit u3 cienyromux METo10B UCIIONIb3YeTCs AJIs JUarHOCTUKHU CABUTA JIAHHBIX?
a) Statistical Process Control (SPC)

b) Control Charts

c) Drift Detection

d) Bce BrlenepedncieHHble

OtBet: d) Bee BolenepeyucjieHHbIE

8. Kakoii u3 cIeayromux ajJJropuTMOB MalliIMHHOT'O O6y‘IeHI/I5[ ABJIACTCA IPUMEPOM METOAA

KJIaCTEepU3ALNH?
a) K-Means
b) Hierarchical Clustering

c) DBSCAN
d) Bce BrlenepeyncieHHbIe

Oteert: d) Bee BollIenepeyncieHHbIE

9.

Kakoi n3 CJICAYIONUX METOJ0B UCIIOJB3YCTCA AJI IOHWKCHUA Pa3sMCPHOCTU JAHHBIX C
HCITOJIb30BaHUEM JIMHEHHBIX MTPe0oOpa3oBaHMit?

a) PCA

b) LLE

c) t-SNE

d) None of the above

Otger: a) PCA

10. Kakoii U3 cieayronx MeTOI0B HCIIONIb3YETCs ISl OOHAPYKEHUST aHOMAIIUI B TaHHBIX C

HCIIOJIB30BaHUECM MAIlIMHHOTI'O O6y‘leHI/IH?
a) One-Class SVM

b) Local Outlier Factor (LOF)

c) Isolation Forest

d) Bce BolenepedrcieHHble

Otser: d) Bee BeIlIenepeynciIeHHbIE

IIpumepHbIe 3a1aHUS IO COPEBHOBAHMIO

CopeBHoBanue: "MonenupoBanue Ammmdra ¢ momompo AHcambneir u ['pagueHTHOTO

byctunra"

Tema: Pazpabotka > pexTuBHBIX Mozenel ammdTa-MoaeTUpOBaHNs C UCIIOIH30BAHUEM

pemiaromux ACpeBLEB, aHcamoOJei AJITOPUTMOB U I'paIUCHTHOT'O 6YCTI/IHF2[.

3apanusn:

1. 3apaua 1: PazpaGoraiite Mojenb armmmudTa-MOAECTUPOBAHUS, WCIONB3YysS PEIIAIONUe
JI€PEBBS, I TPOTHO3UPOBAHUS BBITOIBI OT MAPKETHHTOBOM KaMITAaHWH Ha OCHOBE Habopa
MPU3HAKOB, BKJIIOYAIONIETO AeMorpaduuecKkue U MoBeJeHUYeCKHEe JaHHbIE KJIMEHTOB.

2. 3amaua 2: Co3paiite aHCcaMOJIb aJITOPUTMOB, BKITFOUYAIONIHI TPaTUECHTHBIA OYCTHHT, IS
yIy4IIeHUs] TOYHOCTH MPOTHO3WPOBAHUS arinTa-MOJISTHPOBAHUS IO CPABHEHUIO C
MOJICITBIO U3 3a1aun 1.

3. 3agaua 3: [IpoBeauTte aHaNN3 CIOKHOCTH AITOPUTMOB, HCIIOJIB3YEMBIX B 33jauax 1 u 2,

1 Oo1leHUTE MX 3(PPEKTUBHOCTH B 3aBUCUMOCTH OT pazMepa 00ydaromield BRIOOPKH.

Kpurepun onenkmn:
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1. Tounoctb nmporuo3upoBanmsi: OreHKa TOYHOCTH MoJIesIel arndTa-MoaeTMpPOBaHUS 110
metpukam MAE u RMSE.

2. CaoxHocTh aaropuTmMoB: OleHKa CJI0KHOCTH aIrOPUTMOB, HCIIOJIb3YyEMBIX B 3aa4ax |
U 2, IO METPHKaM BPEMEHH 00YUCHUS U BPEMEHH TpeICKa3aHusl.

3. D¢dexTuBHOCTL aHcaMOJieii: Onenka »¢ddexTuBHOCTH aHcamMOJIe aJIrOPUTMOB,
UCTIONIB3YEMBIX B 3a/lade 2, M0 METPHKAM YIYYIICHHUS TOYHOCTU MPOTHO3HPOBAHUS II0
CPaBHEHMIO C MOJIETIBIO U3 3a/1a4H 1.

4. KauvectBo mnpe3eHtanmuu: OleHKa KauyecTBa MPE3CHTAIUU PE3YJIbTATOB, BKIFOYAS
SCHOCTb U CTPYKTYPUPOBAHHOCTh OTYETA, a TAK)KE BU3YaTH3aLUIO JaHHbIX.

IIpumepHoe 3a5aHue /11 IPOEKTA

3ananue s mpoekTta mno TeMme: JluHeiiHble Moaeau. JluHeliHasi perpeccus.
Jlorncruyeckas perpeccusi. SVM

CryneHtaM mpenjaraeTcsi NpPOBECTH aHalM3 JAHHBIX C MCIOJIb30BAaHUEM JIMHEHHOM
perpeccuu, JOTHCTHYECKOM perpeccid M MeToia OMNOpHbIX BekTopoB (SVM). [lns storo
HE0OXO0aUMO BBIOpaTh HA0Op MaHHBIX U3 OTKPBITHIX HMCTOUYHUKOB (Hampumep, Kaggle, UCI
Machine Learning Repository) 1 BEIITOJHUTH CIIEIYIONINE Iary:

1. BoiOop u onucaHue JaHHBIX:
- BriGeputre HaOOp NaHHBIX, KOTOPBIA MOAXOMUT AJS aHAIM3a C HCHOJIb30BaHHUEM
JUHEHWHOM U JIOTHCTHYECKOM perpeccun, a Takke SVM.
- OnuumuTe JaHHBIE: KAKUE MEPEMEHHbIE MPUCYTCTBYIOT, KAKOBBl MX THIIbL, U KaKYIO
3a/1a49y BBl COOMPACTECh PEIINTh (PErpeccus WK KiTacCU(UKAIIHS).
2. IIpenoOpadoTka JaHHBIX:
- [IpoBenuTe aHann3 JaHHBIX HA HAJM4YKE IPOIYCKOB U aHOMAJIUH.
- BemmosnauTe HEOOX0MMBbIe TPeoOpa3oBaHus, TaKMe Kak HOpMalMu3alus, KOJUpOBaHHUE
KaTeropraJibHbIX IEPEMEHHBIX U y/alleHue BEIOPOCOB.
3. MopenupoBaHue:
- IlocTpoiiTe MOJIeNb JTUHEWMHOW PErpecCuy W OLEHUTE €€ KAaYeCTBO, MCIIOIb3Yysd TAKUE
meTpuky, kak MSE (cpennexBaaparuyHas ommuodka) mim R2.
- [TocTpoitTe MOJIENb JIOTUCTUYECKON PErPECCUU U OLICHUTE €€ Ka4eCTBO, UCMOJIb3Ys TaKUE
METpHKH, Kak accuracy, precision, recall u F1-score.
- [TocTpoiite Mmopens SVM u cpaBHUTE €€ KaUeCTBO € MPEIbIAYIIUMU MOJIESIMHU.
4. CpaBHHTEJIbHBIN AHAJIH3:
- CpaBHHUTE pe3yabTaThl BceX Tpex Mojeneid. Obcyaurte, kakas MOJAEIb IoKa3aia Jyqllne
pE3yJBTaThl U IOUYEMY.
- [Ipoananuzupyiite BIMsIHUE pa3IMUHBIX (AaKTOPOB Ha Ka4€CTBO MOJEIIEH.
5. BeiBOaBI:
- Cnenaiite BBIBOIBI O MPUMEHUMOCTH PA3TUYHBIX MOJIENIEH JIJIsl PEIIEHUS TOCTaBIECHHOM
3aJ1auu U MpeJUI0KUTE PEKOMEHIAIIH 110 BEIOOPY MOAEIH B 3aBUCUMOCTH OT CHIEIM(PUKH TaHHBIX.

Kpurepun odgopmiienust npoexra:
Crpykrypa:
— Bgepaenue (onucanue 3a1a49u U e MPOEKTA).
— Omnucanue gaHHBIX (BBIOOP HAOOpa NaHHBIX U €r0 XapaKTePUCTUKA).
— IIpenoOGpaboTka naHHBIX (METOIBI U PE3YIHTATHI).
— MonenupoBanue (oOnucaHue Kax10i MOJIeNH, pe3yabTaTbl U METPUKH).
— CpaBHUTENbHBIN aHaNN3 (CpaBHEHHE MOJIeNEi U BBIBOIBI).
— 3axmoueHue (001Iue BHIBOIBI U PEKOMEHAINHN).
Odopmienue:
— IIpoekT nomxeH ObITH 0opMIleH B BUie JoKymMeHTa (Hanmpumep, PDF numn Word).
— Hcnons3yiite rpaduku v TaGIULbI 1S BU3yalu3alud pe3yIbTaToB.
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— Bce xoapl 10omxHBI OBITH 0OPMIIEHBI U KOMMEHTHPOBAHBI (MOXHO HCIOJIb30BATh
Jupyter Notebook mim aHanorudHbIe HHCTPYMEHTHI).

Oo0bem:

MunumanbHbIl 00beM npoekTa — 10 cTpanui (6e3 yuera rpadukoB U TaOIUI).

Cnaua npoekra:

— IIpoekT HEOOXOAUMO MPEACTaBUTH B AJIEKTPOHHOM BHJIE /0 YCTAHOBJIEHHOTO CpPOKa
(yka3zaTp narty).

— IIpesenramus mpoekra (10-15 MuHYT) MOMKHA OBITH MOATOTOBJIEHA JJISL 3AIIUTHI:
KpaTKOe U3JI0KEHHE 1eJIel, METOI0B, PE3YJIbTaTOB U BHIBOJIOB.

— Omenka mnpoekta OyaeT NPOBOAMTHCA HAa OCHOBE KadyecTBa aHalu3a, TIIyOWHBI
MOHUMAaHHS TEMBI, ICHOCTH M3JI0)KEHUSI © OPUTUHAIBHOCTH TOAXO0/1A.

IIpumepHbIe JoMALIHUE 3a]aHUS

JomamHee 3a1aHue o TeMe «OCHOBHbIE€ TEPMHHBI MAIIIUHHOTO 00YUYEHUSI M CMEKHbIX
o0Jacreil. OueHka KayecrBa Moaeaein»

3ananue 1: MeTpuku 1 GyHKIHMOHAJIBI I0TEPb

Haiinute npumepsl (QYHKIMOHAIOB IOTEPh, HCIIOJB3YyEMBIX B 3aJladax PErpecchd |
kinaccuukanuu. ONMUIIMTEe UX 0COOEHHOCTH M MpuMeHeHus. Kpome Toro, oObsICHUTE MOHSATHE
CpeIHEH TUIOTE3BI U €€ CBSI3b C PYHKIIMOHATIAMH MTOTEPb.

3ananue 2: KoHTpoJb KauecTBa U BHIOOP MO/1€/IH

Onummre METOABl KOHTPOJISA KadecTBa MOJICICH MAIIMHHOTO OOydYeHUSs, TaKhe Kak
Bajuaauusa u Kpocc-Banunanusa. Explain monstue ommOKu BHYTPH U BHE BBIOOPKU M OLIHOKHU
0000menus. Kpome Toro, o0bscHuTe HepaBeHCTBO XEQAMHra U €ro MPUMEHEHHE B KOHTPOJIE
KadecTBa MOMCIICH.

3aganue 3: MeTrpuyecKkue aaropuTmMbl

Haiinute mpuMepsl METPUIECKUX aJITOPUTMOB, HCIIOIB3YEMbIX B 3a/1a4aX KIacCH(PUKAITUN
u perpeccun. Onummre uX O0COOEHHOCTH W TMpHUMeHeHus. KpoMe Toro, oObSCHHUTE MOHSATHE
pasMmepHocTH BamHnka-UepBOHEHKHCA U €€ CBS3b C METPUUICCKUMU AJITOPUTMAMH.

JlomamiHee 3aganne mo reMe «JIMHeliHbIE MOEIN»

3ananmue 1: Jluneiinas perpeccus

Jlan Habop MaHHBIX, coAEepKAIIMN HHPOPMAIIUIO O IIEHE Ha KUJIbE U TIOIIAIU KBAPTUP B TOPO/IE.
Hcrionb3yst TMHEHHYIO perpeccuio, IIOCTPOUTH MOJIETh, KOTOPAast O3BOJISIET IPEICKa3aTh IeHy Ha
JKUJIbE Ha OCHOBE TUIOIIA I KBAPTHUPHI.

e Haiigute koaddunments! nuneitHol perpeccuu (B0, B1) ucnonb3ys METOA HAUMEHBIINUX
KBaJIpaToB.

e OreHuTe Ka4ecTBO MOJICNIN ¢ TTOMOIIBI0 Kodd dummenTa nerepmunanuu (R?).

o JlaiiTe MHTEPIIPETALIUIO PE3YIBTATOB U OOBSICHUTE, KAK MOKHO HCIIOJIB30BaTh ATY MOJIENb
JUTSL TIpe/ICKa3aHus [IeHbl Ha JKUJIbe.

3ananme 2: Jlorucruyeckas perpeccuss u SVM

Jan Habop JaHHBIX, coAep X alui HHGOPMAIHIO O KIUeHTaX 0aHKa M MX KPEIUTHOW MCTOPHUH.
Hcnonb3ys soructudeckyro perpeccuto U SVM, mocTpouTh MOAENH, KOTOpPbIe MO3BOJSIOT
MPEICKa3aTh BEPOATHOCTH TOTO, UTO KJIUEHT BEPHET KPEIUT.

o Haiinute xoa¢p¢unuentsr noructuueckoir perpeccunt (B0, P1) ucnonb3ys wmerox
MaKCHUMaJIbHOT'O IPaBA0No00us.

e Iloctpouts mMozens SVM c JAMHEMHBIM SAPOM U OLIEHUTH €€ KauyeCTBO C IOMOUIbIO
Koa(puImeHTa TOUHOCTH.
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o JlaliTe nHTEpHIpeTAINIO PE3YIbTATOB U O0BSICHUTE, KaK MOKHO MCIIOJIB30BAaTh ATH MOJIETU
JUTSL TIpeJICKa3aHusl BEPOSTHOCTH BO3BpaTa KpeauTa.

3amanue 3: JInHeiliHbIEe MOAEIH

Jlan HaOop TaHHBIX, COAECPKAIIMI HHOOPMAITHIO O BIUSHUN PA3IMYHBIX (JaKTOPOB Ha PE3YIbTAThI
CTYJIGHTOB B YyHHUBepcutere. Mcmonb3ys nuHEHHBIE MOJAENH, MOCTPOUTH MOJAEINb, KOTOpas
MO3BOJISICT MIPEICKA3aTh PE3yJIbTaThl CTYACHTOB Ha OCHOBE CJICAYIOMHMX (DAKTOPOB: BO3PACT, TOJI,
KOJIMYECTBO MOCEIIEHHBIX 3aHATUH U CPEAHUIA 0L 110 TIPeIMETaM.

e Haiigute xoaddumumentsr mauHelHo# perpeccuu (B0, P1,
HAUMEHBIIIUX KBaJPATOB.

e OreHuTe Ka4ecTBO MOJICNIN ¢ TTOMOIIBI0 KodddunuenTa nerepmunanuu (R?).

e JlaliTe MHTEpHIPETAIUIO PE3YIHTATOB U OOBSICHUTE, KAK MOKHO HCIIOIH30BATh 3Ty MOJIEIH
JUTSL TIpeJICKa3aHusl Pe3y/IbTaTOB CTYJCHTOB.

..., pn) wmcmosp3ys MeTon

Jdomamnee 3ananue no teme: «Pemarwimmue nepeBbsi. CJI0KHOCTb AJITOPUTMOB. AHCAMOJIN
ajroputMoB. I'pagueHTHBIH OyCTUHT. ANJIM(T-MOJeJIMPOBAHNE — MIPUHIUIIBI M1 METObI»

3amava 1. Peanu3syiiTe anropuTMbl MOCTPOEHUS JepeBa C KpUTeprueM HH(DOPMALMOHHOTO
BBIMTPHINIA U KpuTepreM JPKUHHM U ONpeIeNieHHI0 Kilacca M0 Ma)KOPUTApPHOMY KIIAcCy B JIUCTE.
Haiigure onTumanbHyro rIyOHHY JepeBa B 000ux ciydasx (B otpeske 2-10).

3amaua 2. [lpumenure meron SVM (Hanpumep, u3 Ombnmortexu sklearn) nist maracera
blobs2. Buszyanusupyiite pe3ynstaT (pa3OueHue MiIOoCKOCTU U OMOPHBIE BEKTOpPA) MPU Pa3HbIX
BapuaHTax sijep (IMHEHOe; MoJMHOMHAIbHOE cTernenei 2,3,5; RBF).

3amava 3. Haligure mMakcuMyM (DyHKIMH C MOMOIIBIO alTOPUTMA KPOCC-PHTPOIHMHOTO
TIOWCKa, H300paxkas pacrpe/esieHiue Ha KaKI0M Iare.

3aganus AJ151 MPOMEKYTOYHOM ATTEeCTAIMM MO JMCUHUILVINHE (MOLYJII0)

Ne n/m 3ananue OTtBeT Komneren
nus

1. HasoBute 00001arolee Ha3BaHNe OCHOBHBIX THITOB 3a1a4 3a/1a4u 00y4eHus OIIK-1

MAIIWHHOTO 00yUYEHHSL.
2. YkaxuTe UHTEpIpeTaInio ko3 GUuineHTa 1eTepMUHAIIMK | UcalIbHAs TOJrOHKa OIIK-1

R? s uneansHOM MOIENTN JIMHEHHON PErpecCcui.

3. HazoBute THH mapameTpoB B IPOCTOM  JIMHEHHOU BECa U CMELICHUE OIIK-1
perpeccuu (0e3 peryysipuzaium).

4. HazoBure MeTpuKy Uil OIIGHKM KauecTBa B 3ajade | TOYHOCTh/precision/t OIIK-1
OMHapHOI KiIaccU(pHKALNH. ecall

5. HazoBute mnpenmymiecTBo  JepeBa  peLIEHUM IO IpOCTOTA OIIK-2
yMoiuaHuio B oubimoteke scikit-learn. HMHTEPIIPETALNN

6. HazoBute MeTo ancaMOIupoBaHus B CIIy4aiiHOM Jiece. OyTCTpINIHUHT OIIK-2

7. HazoBure ponb learning rate B rpajueHTHOM OYCTHHIE | CKOPOCTH OOy4YeHUs OIIK-2
XGBoost.

8. HazoBute anmroputMm KiacTepusaluu s Meroma k- k-means OIlK-4

CpEHUX.

9. HazoBure 1enp MeTo/a peKypCUBHOTO HUCKIIOUEHMS I CHIDKEHUE OIIK-4
0T0Opa NPU3HAKOB. pa3MepHOCTH

10. Ha3zoBute MeTo reHepani HOBBIX IPU3HAKOB C TIOPOTOM |  MTOJMHOMHAJILHBIE OIIK-4
KOPPEJISILHMU. [IPU3HAKU

11. HazoBute THI MamuTphl U1 BU3yalW3alWM JaHHBIX B | JUCKPETHAS HMaHATPa OIIK-4
matplotlib.
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12. | Ha3oBure 6ubMMOTEKy, PEKOMEHAYEMYIO AJISl MAIIMHHOTO scikit-learn OIIK-5
oOyuenus Ha Python.

13. HazoBute TeXHOJIOTHIO I MapayiebHOW 00pabOTKH B | MHOTONOTOYHOCTH OIIK-5
CIIy4aifHOM Jiece.

14. Ha3zoBute HazHaueHue Oatya B HeWpOHHBIX ceTsax Keras. MUHH-0aT4 OIIK-5

TpaJIMEHTHBIN CITyCK

15. HazoBuTe TexXHWKY ISl IPEIOTBpAIICHUS MEPEOOyUSHHsI | PaHHAS OCTAHOBKA IK-3
pu 00yYeHUH.

16. Hazosure 6ananc bias-variance tradeoff mis ontiumansHoit MUHHMAaJbHAS [K-3
MOJICJIH. omunoOKa

17. | HazoBure THUD HepapXUUECKOW KiIacTepU3alMU IS arJoMepaTHBHAs [K-3
BU3YaM3aIM{ JICHAPOTPAMMBI. KJlacTepu3aIusl
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