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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

PaGouas nmporpamma aucuumiuHel (Moaynsi) «MammaHOe o0y4yenue (Machine Learning)»
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — MarucTtparypa mno HampasieHutro 02.04.01 Marematuka u
KOMITBIOTEPHBIE HayKH, pod b [IpukinagHoe MalmmmHHOe 00ydYeHue, YTBEPKACHHBINA MPHUKA30M
MuHucTepcTBa HayKu M BhIiciiero odpasoanust Poccuiickoit ®eneparuu Ne 810 ot 23.08.2017
roja.

Nzyuenune nqucrumuael (Moayis) «MammaHOe o0yuenue (Machine Learning)» mo3BossieT
chopMUpOBaTh CHUCTEMHOE TOHMMaHUE METOJOB aHaliuW3a JaHHBIX U pa3paboTKu
MHTEJUICKTYaJIbHBIX MOJETICH, TPUMEHSEMBIX JIJIs PEIICHUs TPUKIIAAHBIX U OM3HEC-3a/1a4, a TAKXKe
HAYYUTHCS MPUMEHSATH COBPEMECHHBIC AITOPUTMBI M MHCTPYMEHTBHI MAIIMHHOTO OOyYEHUS s
MOBBIIIICHUS KaueCTBa MPUHUMAEMbIX PEUICHUH M CO3/1aHUSl KOHKYPEHTOCIIOCOOHBIX IH(PPOBBIX
IPOJTYKTOB.

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

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOTrpaMMe MOITOTOBKH
maructpatypsl no HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, Mpoduin
[MpuknagHOe MalIMHHOE OOYYCHHUE U BXOJIUT B 00s13aTeNIbHYIO YyacTh bioka 1.

Jucnunnuza (MOAY/b) JOCTYIHA K u3y4eHuto Ha 1 kypce B 1 cemectpe.

Heab wu3yyeHHs] AUCHMILIMHBI (MoAayJisi): (opMupoBaHHE CHUCTEMHOTO HOHHUMAaHMS
METOZI0JIOTHHU HayKH O JaHHbIX (Data Science) u mpakTHYeCKUX HaBBIKOB Pa3pabdOTKH, BATUIALIUH
U MHTEPIIPETALUHN MOJIeIel MAlIMHHOIO O0Y4€eHUs /1JIs pellieHus] IPUKIAJHbIX U Ou3Hec-3a/1a4.

3agauu u3y4yeHust JMCUUILIHHBI (MOAYJISA):

— OCBOUTH 3Tallbl KU3HEHHOI'O IMKJIA IPOEKTa MAIIMHHOIO OOYYEHMs] U HMPHUHLIUIIBI
paboThl KIHOYEBBIX AJTOPUTMOB MAIIMHHOTO OOYYEHHs s 33734 PErpeccum,
KJIaccuduKalum, Kinacrepusanuu u uplift-monenuposanus;

— HAY4MThCS TPOBOJUTH PA3BEOUHBINA aHATIN3 IAaHHBIX, BHIIOIHATH TEHEPALIUIO U OTOOP
NPU3HAKOB, IPEJOTBPAIATh YTEUKH JaHHBIX U TOTOBUTH JAHHBIE K MOJICTUPOBAHUIO;

— cdopmupoBaTh yMeHHe 00y4aTh, HAcTpaWBaThb M BAJIWAUPOBATH MOJEIH C
UCTIONIb30BAaHUEM KpOCC-BaJIMIAIMY, MalIIaifHOB, (YHKIUH NOTEpr M METPHUK
Ka4ecTBa,

— OCBOMTh METO/bl OOprOBI C mepeoOydeHueM, perysspu3allid U UHTEpIpeTaluu
mozenel ¢ ucnonb3oBanueM SHAP, LIME u npyrux MHCTpYMEHTOB OOBSICHUMOTO
ny;

— Ppa3BUTb HABBIKM IIOCTPOEHHUS BOCIPOMU3BOJUMBIX PEUIEHHH C IPUMEHEHHEM
coBpeMeHHbIX  OuOmmuorek  Python w©  uwHTepmperaumum  pe3ynbTaToB B
OU3HEC-KOHTEKCTE.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIAICS 10JIKEH

3Hamy:

— OCHOBBI MeTojoyiornu Hayku o naHsbix (Data Science), mammHHOTO 00yuYeHHS,
BKJIIOYas 3TAIbl )KU3HEHHOTO LIUKJIa IPOEKTOB;

— MPUHLUUIOBl paboThl KIIOYEBBIX aJITOPUTMOB: JIMHEHHBIE Mojenu, wmeron k
ommxkaimux cocenet (k-nearest neighbors, kNN), nepeBbsi pemenuii, aHcaMmOJIH,
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BKTIOYas ciydaitHeiil iec (Random Forest) u 6yctunr (boosting), kinacTepu3anus u
CHI)KCHHE Pa3MEPHOCTH;

METPUKH KadecTBa, QYHKIUU TMOTEPh U METOJbI BAUAAIMH MOJENEH s 3amad
perpeccun, kiaccudukanuu u uplift-monenupopanus,

KOHIENIINM CMEIIEeHUsT U pa3dpoca, MepeoOydeHHs, PEeryispu3alid, a TaKKe
noaxoAabl kK uHTeprnperanuu moaenei (SHAP, LIME);

TUIBI TPU3HAKOB M METOABI pabOThl C HUMH, BKJIIOYas TEHEpaIfio, OTOOp M
NPEJOTBPALICHUE YTEUYCK JaHHBIX.

ymembw:

MIPOBOJIUTh pa3BenouHbld aHanu3 ngaHHbIX (EDA), dopmymupoBaTe rumoressl u
TOTOBUTb JTAHHBIC /11 MOJICIUPOBAHUS;

o0y4yaTh, HacTpaumBaThb M OIICHMBAaTh MOJICIM MAIIMHHOTO OOYy4YeHHUs C
WCIIOJIb30BAHUEM KPOCC-BAIMIALNY, TAUIUIAHOB U METPHUK;

peaM30BbIBATh 3aJa4M KJIACTEpU3ALMM, JACTEKIMUM aHOMAIUMA W CHHXKECHUSA
Pa3MEpHOCTH, UHTEPIPETUPYSI PE3YIIbTATHI;

CTPOUTH W BamuaupoBarh uplift-momenu, a Takke T€HEPUPOBATH MPU3HAKH IS
CJIOKHBIX JIAHHBIX (BPEMEHHBIX, FeorpapuecKux, PUHAHCOBBIX U IPYIUX);
WHTEPIPETUPOBATH MOJICTU U BU3YAIUM3UPOBATH BIMSHUE MPU3HAKOB C MOMOIIBIO
SHAP, LIME u npyrux HuHCTpyMEHTOB.

énaoems:

uHCTpyMeHTamu Python s amanmmsa w momenupoBaHus: pandas, numpy, scikit-
learn;

OPOJABUHYTHIMH OubnInoTekamMu MamuHHOro o60yuenus: XGBoost, CatBoost,
lightgbm, a Taxoke SHAP, LIME ns untepnperanuu,

HABBIKAMH [TOCTPOCHHMSI BOCIIPOM3BOMMBIX HANIIafHOB U paOOTHI ¢ PA3HOTUITHBIMH
JIAHHBIMH;

METOJIaMHU TPea0OpadOTKH, BaMMIALWU M ONTUMHU3ALMUA MOJENEH B PEalbHBIX
3a/1a4ax.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs
Komnerenmuu, ¢opmupyemble B pe3ylbTaTe OCBOSHHS IUCIHUILIMHBI (MOIYJsS) IpH
NPOBEICHUH YUEOHBIX 3aHATUH B (hOpMe KOHTAKTHON paboThl 00YyUYaIOIIMXCS C TeJarornaecKuMu
paboTHHKaMU YHUBEPCUTETA U B (POPME CAMOCTOSATENILHOM PabOThI 00YyJAIOIIUXCSL:

Komnerennusi | Coaep:kaHue KOMIETEHIIMH HNuauxarop Ilepeyenn MJIAHUPYEMBIX
KOMTIETeHIINH pPe3yJabTaTOB 00y4eHHs MO0
JucuunjinHe (MOIYJII0)
OIIK-3. Croco6eH caMOCTOSTEILHO OIIK-3.1. 3HaeT OCHOBHBIC IIPHUHITUIIBI
CO3/1aBaTh PUKJIAIHBIE [IpOrpamMMHupOBaHHs,
IPOrpaMMHBIE CPECTBA HA APXUTEKTYPBI POTrPAMMHOTO

OCHOBE COBPEMEHHBIX obecrieueHns 1 COBPEMCHHBIE

SI3BIKK TIPOTPAMMHUPOBAHHS, &
nH(pOpPMaITMOHHBIX

o TaKXe 0COOEHHOCTHU
TEXHOJIOTUU U CETEBBHIX

OTCUYCCTBCHHBIX

pPECypCOB, B TOM YHUCIIC .
WHPOPMALTMOHHBIX TEXHOJIOTUH H

OTEYECTBEHHOTO CCTEBBIX PECYPCOB
HIPOU3BONCTBA OIIK-3.2. | VmeeT pa3pabaThiBaTh

MPUKJIAAHbIE IPOIPAMMHBIE

CPEeICTBa, UCIIOb3YS
COBpPEMEHHbIE HHCTPYMEHTHI U
TEXHOJIOTHH, a TAKKe
MHTETPUPOBATH UX C CETEBBIMU
pecypcaMu JJisl peLIeHHs
KOHKPETHBIX 337134

OIIK-3.3. NmeeT npakTHYeCKAN OTIBIT
pa3pabOTKH MIPOTPaMMHBIX
CPEJICTB, UCIOIB3YEMBIX TIPU
MOCTPOCHUN MaTEeMaTUIECKUX
MojIeJiell B €CTeCTBEHHBIX HayKax

[1K-3. Crioco0eH pemats 3a1a9u T1K-3.1. 3HaeT OCHOBHBIE PUHLUIIBI U
poheCCUOHATBHOMN METO/IbI PEILICHUS 3a/1a4
JIeSITeTIbHOCTH, HOPMYITHPOBATh npodeCcCHOHANTBEHON
pe3yJbTaT, YBUJIETh CIEACTBUS JIEATEILHOCTH, a TaK)KE CIIOCOOBI
MOJIyYEHHOT'O Pe3yJibTara (hopMyJTUPOBAHUS U

MPEACTABICHUS PE3YNIbTATOB,
BKJIIOYAst aHAINU3 MOCHIEICTBUM U
HMX 3HAYNMOCTEL B KOHTEKCTE
MPOEKTa

[K-3.2. YMeeT npuMeHsITh
MaTEMaTHYECKUE U
KOMITBIOTEPHBIE METOJIBI JJISI
pelIeHnss KOHKPETHBIX 3a/a4,
(bopMynrupoBaTh YETKHE U
000CHOBaHHBIE PE3YIBTATHI, a
TaKXe aHAJTM3UPOBATH MX
HOCIENCTBUS U1 JaNbHEUIITNX

JICUCTBUN U pelIeHui
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IK-3.3.

NmeeT nmpakTHUuecKuid ONBIT B
pelIeHnr TPOoQeCcCHOHATEHBIX
3a/1a4, BKJIIOYasl y4acTue B
MPOEKTaX, I1ie ObUTH TOTYYCHBI
pe3ynbTaThl U
MPOAHATIM3UPOBAHBI HX
CJIEJICTBUS, YTO CIIOCOOCTBOBAIIO
MIPUHATHIO 000CHOBAHHBIX
pelIeHuit

[K-5.

Crnoco0eH nepenaBaTh
PE3yIbTAT PEIICHHBIX
NPUKIATHBIX 33724 B BUJC
KOHKPETHBIX PEKOMCHIAITHIA,
BBIPAXKEHHBIX B TCPMHUHAX
001aCTH MAIIMHHOTO O0YUYCHHS

[K-5.1.

3HaeT OCHOBHBIE METOJIBI U
HOAXOMBI K (POPMYITHPOBAHUIO
pEeKOMeHalMil Ha OCHOBE
PE3yIbTAaTOB PEIICHUS
NPUKJIAIHBIX 337124, a TAKXKe
TEPMUHBI 1 KOHIICTILIHH,
crierupuIHbIe 11 0071acTh
MAaIIMHHOTO 00yUeHHUS

[K-5.2.

YMeer aHanu3upoBaTh
pe3yJIbTaThl PEUICHHBIX 32184 U
(dopMynupoBaTh 4eTKHE,
KOHKPETHBIC PEKOMEH/IALUH,
aanTUpys UX K TPEOOBAHUAM U
OXKHJIAHUSIM 1IETICBOH ayAUTOPUH

[IK-5.3.

NMeet nmpakTUYeCKUd OIBIT B
pa3palboTKe U MPEICTaBICHUU
pEKOMEHJALIMI Ha OCHOBE
aHaNM3a MPUKIATHBIX 33134,
BKJIIO4Yasd y4aCcTUC B ITPOCKTAX,
TJie Pe3yibTaThl OBLTH YCIIEITHO
MIPUMEHEHHI U OIICHEHBI B
KOHTEKCTE 00J1aCTH MAIIMHHOTO
o0OydeHus

[K-6.

CrniocoOeH pa3pabaThiBaTh
MporpaMMHoOE o0ecreueHune
JUTSL PETICHUS! TPUKIIATHBIX
3aja4 B chepe MaIIMHHOTO
o0OyueHust

[K-6.1.

3HAaEeT OCHOBHBIE SI3BIKU
HpOFpaMMI/IpOBaHI/IH, METOIbI
pa3paboTKH MPOrPaMMHOTO
obecrieueHus, a TaKXKe
MPUHIIMITBI TPOSKTHPOBAHUS U
ApXUTEKTYPBI IIPOrPAMMHBIX
CHCTEM, HpI/IMeHSIeMBIX B
MAIIHHHOM O0YyUYeHHUU

[K-6.2.

YMeeT aHanu3upoBaTh
MPUKJIaIHbIE 3a7a4H,
pa3pabaThiBaTh AITOPUTMEBI H
peaM30BBIBATh UX B BUJIE
MpOrpaMMHOT0 o0ecrieueHus,
KCTIOJIb3YsI COBPEMEHHBIE
WHCTPYMEHTBI U TEXHOJIOTHH, a
TAKXKE€ MPOBOAUTH TECTUPOBAHUE
Y OTJIaJIKy CO3JJaHHBIX PEIICHUI
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I1K-6.3.

NmeeT nmpakTUUeCKU OMBIT
pa3paboTKU MPOTPaMMHOTO
obecrieueHrs B paMKax
PCATBHBIX TIPOCKTOB, BKITFOYAS
y4acTue B KOMaHJaX, TJe ObLTH
YCTEITHO Pean30BaHbl PEIICHHS
JUTSI KOHKPETHBIX MTPHUKJIATHBIX
3amad B chepe
pohecCUOHATBHOMN
JIESATSIIEHOCTH
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3. Temaruueckuii njiax

Ne TpynoeMkocTh, akageMH4YeCKUEe YaChl
n/n HanmeHoBaHHe AynuropHast paGorta TKY
pasaeiia IuCHUILTUHBI Jlekumu CeMuHapbl Konp CamocTto (retcymuii KOHTpOH
(Mony.Jis) (ITpakTHyec ollh ATeJbHA yenesaemocH)
KHe s1 padoTa
3aHATHA)
1 | OcHOBHBIE TEPMHHBI 12 6 26 JloMariHue 3a1aHust
MalIMHHOTO 00YYCHUS U
CMEXXHBIX 001acTei.
OrneHka kauecTBa
MOJIETIEN.
2 | Jlunetineie Mogenu 8 4 18 Jlomarraue 3a1anus
3 | HepeBbs pelieHuii u 20 10 26 Homarinue 3ananus
MOJIeTIN, OCHOBaHHBIC Ha Komnmoxsuym
HUX
4 | OOyuenwue 06e3 yuurens 20 10 26 Jomaraue 3amaHus
1 paboTa ¢ Mpu3HAKaMu [Ipoekt
IK3amen 4
Hmoczo: 60 30 4 96
O6vem oucyuniumnst 190
(moodyns) (6 ak. u.)
Ob6vem oucyuniunsvt (Mooyin) 5
(6 3au. eo.)
Conep:xxanue TUCHMILINHBI (MOYJIs1)
Ne HaumenoBaHue pazaesa ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM
n/n JUCUMILIMHBI (MOTYJIST)
1 OCHOBHBIE TEPMHUHBI MAIMHHOTO | JKHU3HEHHBII UKIT POEKTa MaMHHOTO 00yueHus (ML

OreHka KauecTBa MOAEIIEN.

00y4YeHUs M CMEXHBIX 00J1acTeH.

Lifecycle). MeTpuky u pyHKIIMOHAIBI TOTEPH B 3a/1a4e
perpeccum.

MeTpuky 1 QYHKIIHOHAIBI TIOTEPh B 33j1aue KJIaCCH(UKAIHH.
Kontposb kagecTBa 1 BEIOOp MOJIeIIN

Merpuueckue aropuTMsl

2 JIluneitHbpie Mosenu JIuneiinas perpeccus
Jloructuueckas perpeccusi, MeToz onopHsIx BeKTopos (SVM)
3 JepeBbs penieHuii 1 MOJIENH, Pematoiue nepeBbs

OCHOBAHHBIC HA HUX

CnoXKHOCTB aTOPUTMOB. AHCaMOJIN aITOPUTMOB
Crnyuaiinble sieca

I'paguenTHbIil OyCTHHT

At T-MoaeIMpoOBaHNe

4 OO0yuenue 6e3 yunrens u pabora ¢

IIPU3HAKaMHU

Kracrepuzanus 1 MeTO/IbI TIOHMKEHUS] pa3MEPHOCTH
O6HapyxeHue aHOMaTui

['enepanust 1 0TOOP MPU3HAKOB

Hurepnperainus Mojieneil U AMarHoCTUKA CJIBUra JJAHHBIX

ONEeKTPOHHBIA JOKYMEHT




5. YueOHO-MeTOaHYECKOE O0ecIIeUeHue

YHUBEpCUTET  pacnojaraeT IOJHBIM  HAa0OpPOM  JIMIEH3MOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrpaMMHOTO OOECIEYeHHs, BKJIIOYas MPOAYKTHl OTEYECTBEHHOTO
IPOM3BOJICTBA.

Kaxnplii CcTyqeHT B TEYeHHWE BCEro IMepHoAa OOydeHHUs IOJy4aeT HHIWBUAYaTIbHBIN
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  CHCTEeME ¥ 3JICKTPOHHOM
MH()OPMAIIMOHHO-00Pa30BaTENIFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM U3 000 TOUKH, TJe ecTh MOJKII0YeHUE K ceTH MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €T0 IPEICIIaMH.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(peCcCHOHATBHBIM 0azaM
JAHHBIX 1 UH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Ocnosnas numepamypa:
1. ®nax, [1. MammuHoe 00yuenue. Hayka 1 HCKyCCTBO IOCTPOEHHUS AITOPUTMOB, KOTOPBIE

U3BJICKAIOT 3HAHUS U3 NaHHBIX : yueOHuK / 1. dmax. — 2-e u3zg. — Mocksa : JIMK Ilpecc, 2023.
— 401 c. — ISBN 978-5-89818-300-4. — URL_: https://znanium.ru/catalog/product/2085038.
2. Mopdu, K. II. BeposTHOCTHOe MamuHHOE OOy4YeHHE: BBEICHHE : MPAKTHYECKOE

pykoBojctBo / K. I1. Mapdwu ; nep. ¢ anri. A. A. Cniuakunaa. — Mocksa : JIMK Ilpecc, 2023. —
990 c. — ISBN 978-5-93700-119-1. — URL: https://znanium.ru/catalog/product/2109489.

Jlononnumensnasn numepamypa:

1. Tyademnoy, U. ['ny6okoe obyuenne / U. T'yabemtoy, M. benmkuo, A. Kypsumis ; mep.
¢ aarn. — Mocksa : JIMK Ilpecc, 2018. — 652 c. — ISBN 978-5-97060-618-6. — URL.:
https://znanium.ru/catalog/product/2109488.

6. MaTepuajabHO-TEXHHYECKOe ofecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIINM MTPOTHBOIIOKAPHBIM MPaBUJIaM U HOPMaM M 00ECIIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JHUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, INPAKTHUECKOW U Hay4yHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NPeAyCMOTPEHHBIX YU€OHBIM IIJIAaHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJIBTAIUI, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTECTAIlH, a TAaKKe
MIOMEIMICHUS I CAMOCTOSATENBHOM paObOTHl U MMOMEIICHUS ISl XpaHEHHUS U MPO(YUITAKTHIECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBanus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIUMAT3UPOBAHHON
MeOeTbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIIUMH JUIsl TIPEJICTABICHUST YIeOHOM
uHpopManuu OOJIBIION ayTUTOPHH.

Nzydenune qucuumianHbl (MOIysIs1) oOecrieynBaeTcs B y4eOHBIX ayIUTOPHUSX, OCHAIIEHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOMN TEXHUKOW;

— MEXaHMYECKUMH KKy TOPAMH;

— CMEeLUAIU3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHUE.

[TomereHus U1 caMOCTOATENbHOM pabOThI 00YyUYAIOIIUXCSI, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUI WCHOJb30BAHUS MHBAJIUAAMU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS,
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OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEM  JIOCTyNa B  JJEKTPOHHYIO  MH(POPMALMOHHO-0OpA30BATENbHYIO  CPEdy
YHuBepcurera.

OOyuaromumcsi MNpeaocTaBiIsieTcss JAOCTyn (B TOM 4HCIE YAAJCHHBIM) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(decCHOHAIbHBIM 0a3zaM
JAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HanmeHoBanue nopraJna (u3xaHus, Kypca, 10KyMeHTAa) Ccbuika
1 | Karactpodsl, cTuxuiinbie O/ICTBUS, aBapUH, STTHICMUH. http://www.disasters.chat.ru
ConHevHast ¥ TeOMarHATHAS aKTHBHOCTD. /€S THEBHBIH 0030p
2 | Karamor no 6e30macHOCTH KH3HEACITEIbHOCTH http://www.eun.chat.ru
3 | Hayunas anekrponnas ubnuoreka elibrary.ru 6ubimorexa https://elibrary.ru/defaultx.asp
4 | baza manubix g | T-crienuanuctos https://habr.com
5 | ba3a maunbix ScienceDirect https://www.sciencedirect.com
6 | OdunuanbHbli caliT MUHHCTEPCTBA HAYKH U BBICIIIETO https://minobrnauki.gov.ru/
obpazoBanus Poccuiickoit @enepanyn
7 | ®enepanbhbiii mopTan «Poccuiickoe obpasoBanue” https://www.edu.ru/
8 | Mudopmanmonnas cucrema "EanHoe OKHO A0CTyma K http://window.edu.ru/
o0pazoBareIbHBIM pecypcam”
9 | EaunHas xoJuteKius uppoBbIX 00pa30BaTeIbHBIX PECYPCOB http://school-collection.edu.ru/
10 | depepanbHbIi HEHTP HHPOPMAIIMOHHO - 00pPa30BaATEILHBIX http://fcior.edu.ru/
pecypcos

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTHUH, WCIOJIB3YeMbIX TIPH  OCYIIECTBICHUH
00pa30BaTeNILHOrO Mpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMLIEH3UOHHOTO
IpOrpaMMHOT0  OOECIEYeHHs, COBpPEMEHHbIE MpoQecCHOoHalbHble 0a3bl  JAaHHBIX H
UH(POPMAaLMOHHBIE CLIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInuen3noHHoe / cB0OGOIHO
pacnpocTpaHsiemMoe

OnepanuoHHbIC CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMILIEH3UOHHOE
Server)
Bpay3zepbI:
Sunexc.bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUITOKEHUS:
Microsoft Imagine (Visio, OneNote) | 3apyGexxHoe JIMIIEH3HOHHOE
TeXstudio 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOHO pacIpoCTpaHsIEeMOe
IIporpammHoe o0ecneueHne 1Jisl IVIAHUPOBAHUSI U Y4eTa BPeMEHHU:
Toggle app ‘ 3apy0OexxHOe ’ CBOOOHO PaCIIPOCTPAHAECMOE
CucTeMbl yIpaBJeHHs MPOEKTAMM:
Microsoft Imagine (Project) | sapy6esxoe | nmunensuonnoe
CucremMbl ynpaBjieHHs1 6a3aM TaHHBIX:
Microsoft Imagine (SQL Server) | sapyGexmoe | mnensnonnoe
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Cuctembl pe3epBHoro konuposanusi (backup):

Acronis Backup Advanced for 3apyOexHoe JULEH3UOHHOE
HyperV

CnpaBo4HO-IPaBOBbIE CHCTEMBbI:

KOHch'II)TaHTHJ'IIOCZ CIIpaBOYHO- OTCYCCTBCHHOC JIMICH3MOHHOC
ImpaBoBas CUCTEMA

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JUIEH3UOHHOE

6usneca CranmapTHeIii Russian

Edition

IlakeThbI MpOrpaMMHBIX CPeICTB M OUOIHOTEK:

AutoPsy 3apyOexxHOe CBOOOJIHO pacIpoCTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0eKHOE CcBOOOIHO PACIIPOCTPAHIEMOE
Cucrtembl ynpapieHusi Onéanorpaguyeckoii uHpopmManuei:

Zotero ‘ 3apyOexxHOe CBOOOJIHO pacIIpocTpaHsIeMoe
CepBuchl U CI1yKObI:

Bind 3apyOexKHOE CBOOOHO PaCIPOCTPaHAECMOC
Docker 3apyOexKHOE CBOOOHO PaCIpPOCTPaHAECMOC

7. MeToauyeckue U OLIEHOYHbIE MAaTEePUAJIbI
MeToanyeckue yKazaHHus I 00y4aOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouiecce n3yuenus aucuuruimabl (Moyisi) «MammaHOE 00ydenue (Machine Learning)»
B paMKax TEKYILEro KOHTPOJISl YCIIEBAEMOCTH MCIOIb3YIOTCS TaKME BUIBI YUeOHOH paboThI, KaKk
JCKIMH, CEMHUHAPHI, JIOMAIIHUE 3aJaHHs, KOJUIOKBUYM, HPOCKT, a TaKKe PA3JINYHbIC BHJIbI
CaMOCTOATENIFHOM PabOThl 00ydaromuxcs MO 3aJaHUI0 IIPENOoAaBaTels, HalpaBlCHHBIE Ha
pa3sBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHMKH,  3aKpelyIeHHMe  MPaKTHYECKUX
npo¢eCCHOHATBLHBIX KOMIETEHIIMH, TOOIPEHNE UHUIATHB.

Jlekyusi — CHCTEMAaTHYECKOE, IIOCIENI0BAaTEIbHOE, MOHOJOTUYECKOE  HM3JIOKEHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuilo, TEOPETUYECKOTI0 XapaKTepa.

B mnpomecce nexkuuit peKOMEHIyeTCs BECTH KOHCHEKT JIEKIUH: KpaTKO M CXEMaTH4HO
¢ukcHpoBaTh OCHOBHBIE WJIE€W, BBIBOJABI M OOOOLIEHMS JEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBBIE CJIOBa M TepMHUHBI. HeoOXOAMMO OTMETHTHh BONPOCHI WM MaTepHalbl, KOTOpbIE
BBI3bIBAIOT 3aTPYAHEHHUS, U TOMBITaTbCSl HAWTU OTBETHI B PEKOMEHI0BaHHON nuTeparype. Eciau
pa3oOpaThCsi B MaTepuane He YAaercs, CleAyeT cGOopMyIMpOBaTh BOIPOC M 3a1aTh €ro
IPEMNo/IaBaTes0 Ha KOHCYJIbTAI[MH UM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopMa y4eOHON NesATETbHOCTH, TPOBOAMMAs B yUeOHOM 3aBEECHUU O]
PYKOBOJICTBOM INpenojaBareisi, I/€ CTYACHThl aKTUBHO YYacTBYIOT B OOCYXIEHUSX,
MPAKTUYECKUX 3aJJaHMsIX U APYrux (popmax B3auMOACHCTBHUS.

Jlns ycrenrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATHS U OCHOBHBIMH MaTepualaMu, YTOObl MMETh BO3MOXHOCTh AaKTHBHO y4acTBOBaTh B
oOcyxaeHuu. Takxe MOJIe3HO MOATOTOBUTH BOIPOCHI U HMJIEU JUIsl 0OCYKIEHUS, YTO IMOMOKET
ri1y0e MOHATh MaTepuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

ﬂomamﬁee 3a0anue — Ha6op 3aaa4d 110 TCMaM HCACIIN.
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[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKaMH BBINOJTHEHUS. PexoMeHyeTcst pa30duBaTh 3aJaHus Ha 3Tambl, YTOOBI
n30exarb IMEeperpy3ku M Jydllle YCBOUTb MaTepuall, HCIO0JIb30BAaTh PA3JIMYHBIE HCTOYHUKHU
uH(OpMaLIKK, BKIIIOYasl YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

Konnoxeuym — ycTHBIE OTBETHI Ha BOIIPOCHI, CIUCOK KOTOPBIX U3BECTECH CTYACHTY 3apaHee.

B mnpomecce moAaroToBkM K KOJIOKBUYMY HEOOXOAMMO IPOAHAIM3UPOBATH Y4eOHBIC
MaTepuaibl, 03HAKOMUBIINCH C JICKIUSMHU, Y4COHHMKAMH W JOTMOJIHUTEIBHBIMU HUCTOYHUKAMHU,
aKLIEHTUPYS BHHMMAaHHME Ha KJIIOYEBBIX TemaX. PekoMmeHayercs co3laTh CTPYKTYpPHUpPOBAaHHBIE
KOHCIIEKTBI, BBIJICTISIS OCHOBHBIC U, TEPMHUHBI 1 JOPMYIIBL.

Ilpoexkm — wuccnemoBaTelbckas paboTa MO JUCHUIUIMHE (MOAYIIO) W IPE3CHTAIUs
pE3yJIbTaTOB.

JIJ1st ycienrHo#i MOITOTOBKY K MPOEKTY PEKOMEHIYETCS: YETKO ONPEISIIUTh [IeIU U 337291
MIPOEKTAa; COCTABUTH TUTAaH PabOTHI, pa30MB MPOEKT HA 3Tallbl C YKa3aHUEM CPOKOB BBITTOIIHEHUS
KQKJOT0 U3 HUX; MCIIOJIB30BaTh Pa3HOOOPA3HBIC UCTOYHUKU HHPOPMAITMH U UHCTPYMEHTHI JIJIs
UCCIICIOBAHHSI TEMBI;, PETYJISIPHO MPOBEPATHh MPOrPecC U BHOCHTh KOPPEKTUBHI B TUIAH, €CJIU TO
HEe00X0aUMO.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIyOJEHHOE
W3YYEHHUE OTJIENbHBIX TEM U BOIIPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B nponecce camocrosTennbHON pabOThI CTYIEHTHI B3aUMOJEHCTBYIOT C PEKOMEHJOBAHHBIMU
MaTepuaiamMy pu MUHUMAJIBHOM yYacTHH MpenojiaBareis. 3ajaun CTyIeHTa BKIIIOYaloT padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTEpPHAJIOB IIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-NCCIIETOBATEIBCKUX
3alaHUM U Ipyroe.

Cucrema oneHUBaHMA Pe3yJIbTATOB 00y4eHHs 110 JMCHHILIMHE (MOLYTI0)

Kpurtepun nosyyenusi ypoBHsi M OLleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHUMA 10
aucuunanHae (Moay/a0) «Mamunnoe ooyuyenue (Machine Learning)».

OrneHuBaHuE YpOBHS Y4YEOHBIX JOCTHIKEHHH OOydYarolmuXxcsl MO AUCHHUIUIMHE (MOIYIIIO)
OCYIIIECTBIISIETCS B BUJE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH.

IIpome:xxyTouHasi arrecTauMsi 1O JUCIHUIUIMHE (MOIYJIIO) OCYIIECTBISIETCS B ¢opme
9K3aMeHa, Py STOM MPOBOJAUTCS OLIEHKA KOMITETEHIINM, C(HOPMUPOBAHHBIX IO AUCIUTLIMHE.

I[J'ISI OLCHUBAHWA TCKYHICTO KOHTPOJIA YCIICBACMOCTU H HpOMe}KyTOLIHOI\/'I arTeCTalmuu
HCIIOJIB3YCTCA I[GC}ITI/I68.J'IJ'H>H351 IIKajla OHCHHBAHUSA, KOTOpAsA COOTHOCUTCA C Tpa,HI/IL[I/IOHHOI>'I
MATUOAUIBHOM IIKAI0H CIICAYIOIUM O6p830M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCHUIIIIMHBI.

JecaTudannbuas IlaTubannbHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHus! 1Mo
OlleHKAa OlleHKAa AUCHUIINHE (MOIYJIIO0)
10 OTinyHO CTyZIeHT TNOJIHOCTBIO BIaJEET 3HAHHUAMM, HM3JI0XKEHHBIMH B
9 OTIMYHO paboueil mporpamMme, ¥ TIIyOOKO OCMBICIISET TUCHUIUINHY
) OTINYHO (Momyinib). OH CaMOCTOSATENHLHO | JIOTHYECKH TT0CIIeI0BATEIHLHO

OTBEUAET Ha BCE BOIIPOCHI, aKIICHTUPYS BHUMaHHUE Ha Haubosee
BaKHOM. Vmeer aHAJIM3UPOBATb, CpPaBHHBATb,
KJIACCU(PHUIIMPOBATD, 0000111aTh, KOHKPETH3UPOBaTh |
CHUCTEeMAaTU3MPOBATh  WM3YYCHHBIH  MaTepuan,  BBIICISA
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

KJIIOYEBBIE ~ MOMEHTHI M YCTaHaBiWBasg  NPUYHUHHO-
CJIe/ICTBEHHBIE CBs3U. UeTKO (POpPMYIHpPYyeT OTBETHI, yBEPEHHO
UHTEPIpPETUPYET  pe3yibTaThl  aHAIW30B U JPYTUX
WCCJIEIOBAHNM, a TaKKe pellaeT cloXkHble 3amaud. CTyaeHT
XOpOIIIO0 3HAKOM C METOJaMHU HCCIeIOBaHU, HEOOXOIUMBIMH
JUISL TIPAKTUYECKOM JeATeNbHOCTH, W yMEET CBS3bIBAaTh
TEOpEeTHYECKHe  acCleKThl  JWCHUIUIMHBI  (MOAyMs) ¢
MIPAKTUUECKUMHU 3aa4aMH.

7 XOpOIHO CTy,E[eHT o6naﬂaeT S3HaHUAMH NOPEAMCTAa IMOYTU B IMOJIHOM

6 Xopomo o0beMe paboueii porpaMMBI B CAMOCTOSITEIBHO, JTOTHICCKH
MIOCJICAOBATEIIbHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIICHTUPYS BHUMaHKE Ha HanOoJiee 3HAYMMbIX MOMeHTaX. OH
yMEeT aHaJM3UPOBaTh, CPABHUBATh, KIACCUPHIIUPOBATH,
00001maTh,  KOHKPETH3UPOBaTh M  CHUCTEMAaTHU3UPOBATH
H3y‘leHHLII>i Marcpuall, BbBIACIAA €TI0 KIIIOYCBBIC ACIICKTHI U
yCTaHABIUBAsI MPUYIHHHO-CIICICTBCHHBIC CBSI3H.
DOopMynUpyeT CBOM OTBETBI, YBEPEHHO WHTEPIPETUPYET
pe3yibTaThl AHAJIM30B W JPYTUX HCCICIOBAHUMN, a TaKKe
pelIaeT CIOKHBIC CUTYAIlMOHHBIC 3amaud. CTYIEHT XOpOIIOo
3HAKOM C MCTOJaMH HCCJIICOAOBAaHMU, HCO6XOI[I/IM])IMI/I JUJISL
NMPaKTUYCCKOW  JESITENbHOCTH, H  yYMEET  CBS3BIBATH
TEOPETHUYECKUE AaCIHEKThl TpPEAMETa ¢ MPAKTUYCCKUMU

3aJavaMU.
5 YnoenerBoputensHo| CTymeHT oOmamaeT Oa30BBIMHA 3HAHUSMH I10 IHCIUTUIAHE
4 Y 10BJIETBOPHUTEITHHO (MOJIyJ1r0), HO UCTIBITBIBAET TPYTHOCTH IPH CAMOCTOSATEIIBHBIX

OTBETax M MCIIOJIb3YeT HETOuHbIe (GopmynupoBku. B xome
OTBETOB OH JIOMYCKAET OMHOKHU, KACAIOIINECS CYTH BOITPOCOB.
CryneHT crocoOeH pemnaTh TOJIBKO caMble MPOCTHIC 3a7a9u U
BJaJieeT  JIMIIb ~ MWHUMAIbHBIM  HAOOpOM  METOJOB

HCCIIeIOBaHUS.

3 He cnan CryneHT He oBiaaen 00s13aTeIbHBIM MUHUMYMOM 3HAHUH 110

He cnan MpeIMeTy U HE MOXKET OTBETHUTh Ha BOIPOCHI, JAXKE eCid

1 He cnan MperoAaBare’db  3aJaeT  JOMOJHUTENbHbIE  HABOJSIIHE
BOIIPOCHI.

Huctunnuua (Monyns) «MamuaHoe oO0ydenne (Machine Learning)» oleHuBaercs
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoanuectBo Onucanue
Homamraue 3amanus | 50% 10 HaGop 3amad o remam Henenu
Konmoksuym 15% 1 YCcTHBIE OTBETHI Ha BOITPOCHI, CHTUCOK KOTOPBIX M3BECTECH

CTYJICHTY 3apaHee

IIpoekt 15% 1 Hccnenoparesbckas paboTa 1Mo AUCHUILIUHE (MOIYIII0) U
Mpe3eHTAIUs Pe3yIbTaToOB
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AKTHBHOCTH Bec |KoauvecTBO Onucanue
DK3aMeH 20% 1 [Tucemennas paboTta Haj 3adaHIEM, HalIpaBICHHBIM Ha
MPOBEPKY MOJyYESHHBIX 3HAHUW U HABBIKOB 110 JUCIUTUIMHE
(Momysr0)

®opmysia pacyéra HMTOroBO OIEHKH @0 JUCHUIVIMHe (MoayJw0) «MammHHOe
odyuenune (Machine Learning)»: «0,5 x cpennee 3a nomamnue 3aganus + 0,15 X xoyiokBuym +
0,15 x mpoekt + 0,2 X sK3amMeH».
Texkyuuii KOHTPOJIb YCIIEeBAEMOCTH 00y4alOIIMXCS M0 IUCHUILIMHE (MOLYJII0)

IIpumepHbIe TOMALIHUE 32 TAHUS
JlomamHee 3aganue 1

BriGepute matacer 1is 3aja4u PErpECCHH WM KJIACCH(DHUKAIINH, BBITOIHUTE Pa3BEIOYHBIN
aHAJIM3 JIAHHBIX, Pa3leluTe BBIOOPKY HA OOYYAIONIyI0 M TECTOBYIO, OOy4HUTE HE MEHEE JBYX
mozener (omHy metpuueckyro, Hampumep kNN), paccuurtailTe COOTBETCTBYIOIIHME METPHUKHU
KauecTBa U YHKIUH MOTEPh, BHITOJHUTE KPOCC-BATHIAIIUIO, CPABHUTE PE3YJIHTATHI MOJCICH U
000CHYHTE BBIOOp JIYUIIIEH MOJICITH C TOYKH 3PEHUSI KOHTPOJIS KAYeCTBA U YCTOHYHBOCTH.

JlomaiHee 3aganue 2

PeanusyiiTe IMHEIHYIO perpeccuro s 3aJladyd MPOrHO3UPOBAHUS YKMCIOBOTO MpPHU3HAKA,
OLICHUTE KauyecTBO Mojenu ¢ ucnois3oBanueM MAE, MSE u R?, npoananusupyiite BiusiHuE
perynspusaluy, 3aTeM pelmTe 3agady OWHapHOW KIacCH(PUKAUU C HCIOJIb30BAaHUEM
JOTUCTUYECKOU perpeccu U SVM, cpaBHUTE UX MO METPUKaM KadyecTBa W BU3YyaJIU3UPYUTE
TPaHULIbI IPUHATHUS PELICHUN.

Jlomaminee 3aganue 3

OOyunTe MOJeh pEIIaroIero JepeBa s 3a7aud KiIacCU(UKAIMU WM PErpecCHH,
NpoaHaIM3UpyHTe TIyOMHY JepeBa W BIHMSHHUE THIIEPIIApaMeTpPOB Ha mepeoOydeHue, 3areM
peanu3yiTe ciydailHbId Jiec UM rpagueHTHbId OycTuHr (Hampumep, XGBoost i LightGBM),
CpaBHUTE MOJIENIU 0 Ka4eCTBY U CKOPOCTU OOYYEHUs, BBIMOIHUTE NOA00p rUneprnapaMeTpoB U
c/ienaiTe BBIBOJIBI O MMPEUMYILECTBAX aHCaMOJIeH 110 CPaBHEHUIO € OJJMHOYHBIM JI€PEBOM.

JlomamHee 3aganue 4

Bribepute natacer u BbIModHUTE Kiactepuzauuio (Hampumep, K-means win DBSCAN),
npuMeHuTe Metoll cHxkeHus: pasmepHoctd (PCA wnu t-SNE) mist Buzyanusanuu, peanusynre
ITOPUTM OOHAPYKEHUS aHOMAJIMU, BBIIOJHUTE T'€HEpalUi0 U OTOOp NMPHU3HAKOB, MPOBEPHTE
HaJIMYue YTEYeK JIaHHBIX, MocTpoiTe uplift-Moxens A OLIEHKM MHKpPEMEHTalbHOIro 3¢ ¢ekra
(MpM HAJIMYMU MOAXOJIIUX JAaHHBIX), HHTEPHIPETUPYHTE pe3yabTaThl ¢ nomoiso SHAP wim
aQHAJIOTUYHOTO MHCTPYMEHTA U MTPOAHATTU3UPYITE BOZMOKHBIN CIIBUT TAHHBIX MEX1y 00yJarolei
U TECTOBOI BBIOOPKAMH.

IIpumepHBIEe BONIPOCHI K KOJVIOKBUYMY

1. Yro Takoe >KM3HEHHBIN IIUKJI MpOEKTa MAlMHHOTO oOyueHus? [lepeuncnure oCHOBHbBIE
JTaIlbl U KPaTKO OXapaKTEPU3YNTE KaxKIbIN.

2. B uém paszHuma mexay (yHKIHOHAIIOM IOTeph W MeTpuKoi kadectBa? [lpuBemute
IIPUMEPBI JUIS 3a7]a4H PETPECCHH.
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Kak ycrpoena noructudeckas perpeccusa? Kak uarepnperupoBath €€ K03pGUIIUESHTHI?
Yro takoe nepeoOyuenne? Kakue MeTo1bI MO3BOJSIOT C HUM OOpOTHCS?

B uém cytp merona k Ommxkaiimux coceneit? Kak BEIOOp METPUKM BIUSET HA KA4€CTBO

Mozenun?

Kak yctpoeHo pemaromiee nepeBo? Kakue KpUTepuy HCIONB3YIOTCS Ui Pa30MCHHS B

3aauax Kiaaccupukanm?

Yem crnydailHBIA JieC OTJIMYAETCA OT TpaJueHTHOro OyctuHra? B kakux ciydasx

MPEANOYTUTEIbHEE KaXKIbIH U3 METO10B?
Yrto Takoe kpocc-Banuaamnusa? 3aueM oHa HY)KHA U KaKWe BHJIbI BbI 3HaeTe?

Kak paboTaroT MeTo bl MOHMKEHHS pa3MepHOCTH, Takne kak PCA? B kakux ciydasx ux

IIPUMEHEHUE ONpaBaHo?

10. Yro Taxoe uplift-monenupoBanue? B kakux OuzHec-3a1a4ax OHO MPUMEHSIETCA?

Kpurepun onieHuBaHus KOJJIOKBUYMA:

1.

KJIacCU(UKALUU WK aridT-MOIeIUPOBaHUS) ¢ IPUMEHEHUEM HECKOJBKHUX KJIacCOB MOJEINEH,

IlonHOTAa M TOYHOCTH OTBETA — KOPPEKTHOC PACKPBITUEC CYTHU BOIIPOCA, OTCYTCTBUC

(haKTHYECKUX OITHOOK.

JIoru4HOCTE U CTPYKTYPHPOBAHHOCTD — yéTKas MOCJIEI0BaTEILHOCTD HU3JI0KCHUA,

HaJn4ue PUMEPOB U NOSICHEHU M.

Hcnonp30BaHne TEPMUHOIOTMN — MPABUIBHOE YIOTPEOIECHUE NOHITUH U ONpeaesIeHUuI

13 00J1aCTH MAalTMHHOTO O0yUYEeHHSI.

CBsi3b C TPAKTUKOM — CIIOCOOHOCTh INPHBECTH TNPHUMEPHl MPUMEHEHUS METOJIOB B

pCajIbHBIX 3ala4ax.

OTBeT Ha AOHOJHHUTECIIBHBIC BOIIPOCHI — YMCEHUC KOPPECKTHO pCarupoBaTb Ha YTOUHCHU

U pa3BEPTHIBATH OTBET.

IIpnMepHoe 3aJaHNe M KPUTEPHHU OLICHUBAHNUS K IPOEKTY
Onucanue npoexra:
[TpoekT HampaBiieH Ha peleHre MPAKTUYECKON 3a/1a4l MalllMHHOTO 00y4YeHus (perpeccuy,

CpPaBHEHHMEM UX KauecTBa U 00OCHOBAHMEM BbIOOpa HAMIIYUILIETO PELICHHUS.

CTYHCHT AOJDKCH TPOACMOHCTPUPOBATHL BJIIACHUC OCHOBHBIMHU IMOHATHAMHW MAIIMHHOTO

O6y‘leHI/I$I, YMCHHC BBI6I/IpaTB MCTPUKHU U (I)YHKI_[I/IOHB.J'IBI MOTEPb, MIPOBOJAUTH KOHTPOJIb Ka4CCTBa
MOACIN, pa6OTaTB C IIPU3HAKaMH U UHTCPIPETUPOBATL PE3YJIbTATHI.

B npoexTe He00X0AMMO peaan30BaTh U CPABHUTh HE MEHEe TPEX pa3IMYHbIX I1OJX0/I0B:
e JIMHEWHBIE MOJEIIN;

e JICPEBBS PEIICHUI 1 aHCaMOIH;

e METPUYECKHUE AITOPUTMBIL;

e MUHUMYM OJIMH MeTOJ 00yueHus 6e3 yuurens (mpu 000CHOBaHWU PUMEHUMOCTH).
esan nmpoekTa:

1. 3akperneHne NIOHUMAaHUS KIFOUYEBbIX TEPMHUHOB M KOHIIETILIUH MAITMHHOTO 00yUeHHUsI.
2. OcBoeHME METOIOB OLIEHKH KayecTBa MOJIEeNIei U BEIOOpa METPUK.

3. IlpakTuyeckoe MpUMEHEHHE JIMHEHHBIX MOJEJeH, epeBbeB pelIeHui, aHcaMmOnel u

MCTPUUCCKHUX AJITOPUTMOB.

4. Pa3BuTHE HaBBIKOB paOOTHI C MPU3HAKAMU U UHTEPIIPETALUN MOJIEEH.
5. @opMupoBaHUE HABBIKOB BbIOOpa U 000CHOBaHMS (PUHATBHON MOJEIH.
3agayu npoekra:

ONEeKTPOHHBIA JOKYMEHT



1. ITocTanoBka 3agaun

e OnpenenuTh TUT 3372491 U IeJIEBYIO TIEPEMEHHYIO.

o O00CHOBATH BEIOOP METPUK Ka4eCTBA.

e Onucarp JaHHbIE U X OCOOCHHOCTH.

2. AHAJIM3 U MOATOTOBKA JAHHBIX

e [IpoBecTu nccnenoBaTenbCKU aHAIN3 JAHHBIX.

e O6paboTaTh NPOMYCKH, BEIOPOCHI M KaTeropuaibHble IPU3HAKY.

o BBINMOTHUTH reHepalnio u/uian 0TOOp MPU3HAKOB.

e [Ipu HEOOXOIMMOCTH TPUMEHUTH METO/IbI IOHM)KEHUS PA3MEPHOCTH.

3. O0yueHne U cpaBHeHHE MojeJIei

Peanu3oBaTh U CpaBHUTE:

o JIunelinpie Moaenu (JIMHEHHAS UK JTOTUCTUYECKas perpeccus, SVM).

e JlepeBbsi pemieHuild W aHcambnu (perraromiee JIepeBO, CIyYalHBIN JieC, TPaJHCHTHBIN
OyCTHHT).

e Metpuueckue anroputmbl (KNN).

e MUHNMYM OJIUH MeTOoA 00yueHust 0e3 yuuTens (Kiactepusalus, OOHapyKeHUe aHOMaJIHi
u ap.).

4. Onenka KayecTBa U BbIOOP Moj1e/ Il

e Paznenuth nanHbie Ha 00YYaIOIIYIO U TECTOBYIO BHIOOPKH.

e lcrionb30BaTh KpOCC-BAHUIAIMIO.

o [Ipoananu3upoBars nepeodyveHue.

o CpaBHUTH MO/JIENH IO BHIOPAHHBIM METPUKaM.

e O60cHOBaTH BHIOOP (PUHAIBHOI MOJIEINH.

5. AuTepnperanmsi ¥ JMATHOCTHKA

e [Ipoananu3upoBaTh BXKHOCTh MPU3HAKOB.

e [IpoBecTn ananu3 omuOOK.

e JIaTh MHTEPIIPETAIMIO TOJYICHHBIX PE3YJIbTATOB.

e O1IeHUTH YCTOWYMBOCTH MOJICITH M BO3MOHBIN C/IBHUT JaHHBIX (TIPH HATHMYHUH ).

Kputepuu oneHuBaHus:

OreHKa MpOeKTa OCYMIECTBISIETCS IO CIIEAYIOINM KPUTEPHSIM:

e KOppeKkTHOCTh TOCTAaHOBKM 3aJa4d M HCIOJIb30BAHUE TEPMHUHOJIOTUH MAIIUHHOTO
o0OyueHusl.

e O60CHOBaHHOCTH BBIOOpA METPUK KauecTBa U (PYHKIIMOHATIOB MOTEPb.

e [TonHOTa M TTyOMHA aHANMK3a JTAaHHBIX.

 KauectBo npe1o0paboTKy U pabOThI C MPU3HAKAMHU.

o Peanmu3zanus TpeOyeMbIX KITaCCOB MOJIEIEH.

e KoppekTHOCTH mporeypsl 00yICHHS U BaJTHIAIINH.

o CpaBHUTENBHBIN aHATIN3 MOJICIICH.

o OO0OCHOBaHHOCTbH BBIOOpPA UTOTOBOW MOJIEIH.

o AHanu3 nepeoOyueHuss 1 YCTOWYUBOCTH MOJICTIH.

o MHTepripeTanus pe3yabTaToOB U KaYeCTBO BHIBOJIOB.
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3amanus 1J151 NPOMEKYTOYHOM ATTeCTANMM 10 JUCHHUILIMHE (MOXYJII0)

Ne i/ 3amanme OTtBer Komnerennmus
1. Kak Ha3pIiBaeTCsi MHOXKECTBO BCEX BO3MOMKHBIX IIpocTpancTBO I1K-3

00BEKTOB B 3a/1a4€ MAIIMHHOTO 00y4YeHHs? 00BeKTOB/
OTBeT 3anMIIM B BU/IE CJI0BOCOYETAHMS HA MIPOCTPAHCTBO
PYCCKOM fI3bIKE. 00BEKTOB

2. Kax HaspIBaeTcs cpemaHsis OIMOKa MOIETH Ha OMIUPUIECKAN I1K-6
oOyuarorei BeIOopke? PHUCK/ SMITMPHUICCKUT
OTBeT 3anMIIM B BH/IE CJI0BOCOYETAHMS HA pHCK
PYCCKOM sI3bIKe.

3. Bepuo nu to, uro L1-perynspusamus (LASSO) na/ la/ BepHo / IK-3
CKJIOHEH K 0TOOpY MPHU3HAKOB? Bepno
OTtBet 3anumu B Buje Jla/Her.

4. Kak ra3piBaeTcsi METO/I OIIEHKH KauyecTBa MOJIEIH Byrctpen/6yrcTpen/ IK-3
4yepe3 reHepalnio IOABEIOOPOK ¢ BO3BpAIEHHEM? bootstrap/Bootstrap
OTBeT 3anMIIM B BUJIE OJJHOTO CJI0BA HA
AHIVINIICKOM MJIM PYCCKOM fI3bIKAX.

5. Cpenssas ........... ommnoOKa - 3T0 GyHKIHA OMNOKH, | abcomoTHas/Abcor [1K-6
BBIUHUCIIsIEMast KaK CPEAHUN MOLYJIb OTKJIIOHEHUH FOTHAast
OTBer 3anMIIM B BUJIE OJJHOTO CJI0BA HA
PYCCKOM si3bIKe.

6. CpenHekBanpaTHyHas - 9TO KBaJIpaTHBIN ommn6Oka/OmmodKa [1K-6
kopenb u3 MSE. Kakoe ci10Bo nporryieno?
OTBer 3anMIIM B BUJIE OJJHOTO CJI0BA HA
PYCCKOM si3bIKe.

7. Kaxas xommanus coznana Haubosee noImyIsapHyIo Snnexc/sHnexc [1K-6
o6ubnmoreky rpaaueHTHoro oycrunra Categorical
Boosting (CatBoost)?
OTBeT 3anMIIM B BU/Ie OHOI'O CJIOBA Ha
PYCCKOM sI3bIKe.

8. BepHo 11 To, 4TO METO/I TTIABHBIX KOMITOHEHT - 3T0 | HeT / Het / He BepHO [1K-6
METOA, KOTOPBIH IPOELUPYET aHHbIE Ha / He BepHO
BTOPOCTETIEHHBIE KOMIIOHEHTHI?
OtBet 3anumu B Buje Jla/Her.

9. Uro takoe "MeTKa" B 00y4eHHH C yauTenem? A OIlIK-3
A. 3HadyeHue, KOTOpoe MOJEIIb MPEICKA3bIBAET
b. Ilpu3nak oObexTa
B. ®ynkmnus ommoku
I'. T'unepnapamerp Moaeau

10. Kak naszwiBaercs BapuanT kNN, rie Onmmkaiiiiie b OIIK-3
COCE/H BIUSAIOT CHIIbHEE?
A. kNN
b. Bsemennsrit KNN
B. Soft-Margin SVM
I'. barrunr

11. Uro pemraet nmpobiemMy BbIPOKISHHOCTH MaTPHIIBI b OIlIK-3

B JIMHEWHOU perpeccun?

. YBenuueHue o0yJarouiei BBIOOpKH
Perynsipusanust (Hanpumep, Ridge)

. YMeHbIIIeHrE YHclia IPU3HAKOB

Ucnonb3oBanne KNN

. CrexkuHr

PCA

M C W
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12. Kak B cimyuaiiHOM Jiece BBIUHMCIAETCS BaKHOCTD b OIIK-3
Tpu3HaKa?
A. Uepes KOPPEISIHIO ¢ IEIEBON TEPeMEHHOM
b. Uepes ymeHbIIeHHE OMUOKH ITOCIIE
paciienyieH s 0 MPU3HAKY
B. Uepes Beca B IMHENTHON MOAEN
I'. Uepes paccrosiane Mexy 00beKTaMu

13. BorurciuTe cpeiHior0 aOCOMIOTHYIO OIMHOKY ISt 0.67/0,67/0.67/ I1K-5
perpeccuu, €Civ UCTUHHEIC 3HaueHust: 3, —1, 2, a 0,67
npeackasanus: 2, 0, 2.
Oteer 3anumuTe B popmare ynciaa (OKpyrjmre
JI0 2 3HAKOB).

14. Beraucnute recall (monmHoty), eciiu TP=40 u 0.67/0,67/0.6667 / [1K-5
FN=20. 0,6667/0.67 /0,67
Oteer 3anumuTe B popmare ynciaa (OKpyrjmure
J10 2 3HAKOB).

15. Beruucnute F1-mepy, eciun TP=40, FP=10, FN=20. | 0.73/0,73/0.7273/ IIK-5
OtgeT 3anumuTe B popmare yncjia (OKpyriure 0,7273/0.73/0,73
J10 2 3HAKOB).

16. Jliist BBIOOpA MOZIEH KIacCH(HKAIIMN BaM JIaHbI 0.81/0,81/0.81/ [1K-5
snauenus ROC-AUC: mozens A — 0.78, mogens B 0,81

— 0.81. YkaxuTe 3HaUCHUE METPUKHU, 10
KOTOPOMY BBl PEKOMEHAYETE JIyUIIyI0 MOJIEIb.
OT1BeT 3anuiuuTe B popmarte yncia.
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