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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

Wzyuenne mucuumruinabl (Moayns) Machine Learning (MamuHHOE 00y4eHHE) TTO3BOJISET
CIIyIIaTeNIsIM Hay4UTbCs pa3padaThiBaTh MOJIEIH, CIOCOOHBIE aHATTU3UPOBATH OOJBIINE 00BEMBI
JAHHBIX U JeNaTh MpeACcKa3aHus, YTO HAXOJUT IPUMEHEHHE B Pa3INYHbBIX oTpaciiax. Kpome toro,
3HAaHHE METO/I0B MAIIMHHOTO 00Y4YeHHsI CIOCOOCTBYET aBTOMATH3aIlMU MTPOLIECCOB U YIYUYIICHUIO
IIPUHATUS PELICHUM.

Heab u3yvyeHus: TUCUUIIMHBI (MOAYJIs1): GopMHUpOBaHUE y CIIyIIATEICH TEOPETUIESCKIX
3HAHUU U IPAKTHUYECKHUX HABBIKOB [0 OCHOBAM MAIIMHHOTO OOy4YeHUs, OBJIAJCHHUE CIylIaTeNIIMU
WHCTPYMEHTApUEM, MOJCISIMH M METOJaMHU MAITUHHOTO OOYYEeHHs, a TakKe MpHoOpeTeHue
HaBBIKOB HcCclieoBaTeNs AaHHBIX (data scientist) m pa3paboTdyMka MaTEMaTHYECKUX MOJICIICH,
METOJIOB M aJITOPUTMOB aHAJIN3A JTAHHBIX.

3amauyu u3y4eHusi JUCUMILIMHBI (MOXYJISA):

— TIOHMMaHUWE KIIIOYEBHIX TOHATUHA M TEPMUHOB (Hampumep, oOydaromias M TECTOBas

BBIOOPKH, TTepeo0yUdeHe, perysspu3anus);

— 3HaHHWE Pa3UYHBIX THIIOB MAaIIMHHOTO 00yueHHs (0OyueHue ¢ yunrteneM, o0yueHne 6e3
yuuTens, 00y4eHue ¢ NOJKPENICHUEM);

— 3HAaHUE OCHOBHBIX AJITOPUTMOB MAIIMHHOIO OOy4eHUs (JIMHEHHBbIE MOJENH, JEPEBbs
peleHuii, ancaMOJu Moiesiel, HeMpOHHBIE CETU U Ip.);

— IOHMMaHHE IPUHIMIIOB PAOOTHI AITOPUTMOB M MX IPUMEHUMOCTH K Pa3IMYHbIM THIIAM
JTAHHBIX;

— HW3YYEHHE METOJIOB OIICHKHM MPOW3BOAMTEIBHOCTH MOJENeH (TOYHOCTh, MoyHOTa, F-
mepa, ROC-AUC u ap.);

— 3HaHHWE NPUHIUIIOB KPOCC-BAUTUAANNN M HACTPOEK THUIIEPIapaMeTpOB;

—  03HAKOMJICHHE C MONYJIIPHBIMU OMOIHOTEKaMH JIJIsl MAIIMHHOTO 00y4ueHus (Harpumep,
Scikit-Learn, TensorFlow, Keras, PyTorch);

—  3HaHHe OCHOB PabOTHI C A3bIKOM IporpamMMupoBanus Python u ero Oubnuorexkamu 1ist
pabotsl ¢ nanHeIMU (NumPy, Pandas, Matplotlib);

— yMeHue cobuparb, OUMIIATh U Mpe1oOpadaThIBaTh JaHHbIE I MAIIUHHOTO 00y4eHus;

— CIOCOOHOCTh BU3YaJM3UPOBATh JaHHBIE JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U
aHOMAIIMi; yMEHHE BHIOUPATH M TPUMEHSTH MOIXOASIINE aITOPUTMBI MAIIIMHHOTO OOYUYSHHS JIst
peleHusl KOHKPETHBIX 33/1a4;

— CcImocoOHOCTh HACTPAWBATh TUTIEPIIAPAMETPBI MOJIENIEH M TPOBOIUTH HX OICHKY;

— yMEHHUE MHTEePIIPETUPOBATh Pe3yIbTaThl PAOOTHI MOJIENEH 1 1eTaTh BBIBOBI HA OCHOBE
MOJYYEHHBIX JIaHHBIX, CIIOCOOHOCTH BBISBIIATH M YCTPAHATH MPOOJIEMBI, TAKHE KaK Ilepeo0ydeHne
U He1I00OyUYeHUE;

— yBEepeHHOEe BJAJIeHUE S3bIKOM NporpaMmupoBanus Python um ymenue pabortats ¢
OMOIMOTEKaMH JIJIsl aHAIN3a JAHHBIX U MAITUHHOTO OOYYEHHS;

— yMEHHE KPUTHYECKH aHAM3UPOBATh PE3YIbTATHl U 000CHOBBIBATH BHIOOP aJTOPUTMOB
¥ METOJIOB, UCTIOIB3yEMBIX B IIPOEKTE.
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2. TemaTuueckuii njian

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
n/n HaumeHoBaHue Ounas gpopma
pa3iena TUCHHUIIHHBI AynutopHasi paboTa TUK y
(Moays) Jlekuuu Mpakruye | Konrp Camocro | (rexymuii KoHTpO,
ATEeJIbLHA ycneBaeMoCTH)
CKHe 0J1b
s1 paboTta
3aHATHS
1 | BBeacHue B MallIMHHOE 8 9 23 JlomarHee 3aganue
o0ydJeHwe, TOCTaHOBKA Tect
3aJ1a4
2 | Monenu oOyueHus Ha 8 8 23 JlomarHee 3aganue
pa3MEUCHHBIX TAHHBIX CopeBHOBaHHE
3 | KonTpoas kagecTBa u 8 8 24 JlomarnrHee 3amanne
CII0KHOCTh AJITOPUTMOB Tect
4 | OOyueHue Ha 9 9 24 Howmarnee 3ananue
Hepa3MEUEHHBIX JaHHBIX Tect
Y TIOJITOTOBKA JTAHHBIX
IK3amen 4
Hmozo: 33 34 4 94
O6vem oucyuniunst (M00ys) 165
(6 ax. u.)

3. C

oJep:KaHue TUCHUILINHBI (MOYJIs1)

Ne HaunMenoBaHnue pazgesa Conep:xanue TUCHUIIUHBI (MOYJIs1) IO TeMaM
n/n JAUCUHMMJIMHBI (MO1YJIs1)
1 BBenenne B mammanoe [locTaHOBKa OCHOBHBIX 3a/1a4 MAIIMHHOTO O0YYeHUS

o0Oy4eHue, MOCTAHOBKA 33j1a4

2 Mogenu oOyueHus Ha
pa3MEUYCHHBIX JaHHBIX

Jluneiinas perpeccust Merpuueckue anroputMel. KoHTposs
KadecTBa U BEIOOp Mojenn. OyHKINU OMHUOKH U (PYHKIIHOHAIIBI
kadectBa. JInneitHbie Moaeny knaccudukanuy. Pemaronie
JiepeBbsi. AHCAMOIU aJrOPUTMOB

3 KonTtpons kauectBa u Crnyuaitnble seca. ['paguentasiii 6yctiuHr. CloXHOCTh
CJIO’KHOCTh aJITOPUTMOB ITOPUTMOB, CMELIEHHE U pa3zdpoc
4 OOyueHne Ha HEpa3MEUEeHHBIX Knacrepuzanus. Ot0op npusHakoB. ['eHeparust mpu3HaKoB.

JAHHBIX M ITIOATOTOBKA JaHHBIX

HcKyccTBO BU3yaIu3aluu
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4, YyeOHO-MeTOaUYECKOE O0ecImeyeHne

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii crmymarens B TeYEHHE BCErO IEpuoja OOYyYeHHs IOJIydaeT WHAWBUAYAIbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaeaMH.

CnymarensM obecriedeH yJalleHHBIH JOCTYIl K COBPEMEHHBIM MPO(heCcCHOHAIBHBIM 0a3aM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:
1. IInaTonos, A. B. MammuHOe oOy4denue : yueOHoe mocodue s By30B / A. B. Ilmatonos.
— 2-e w3n. — Mocksa : M3narensctBo HOpaiit, 2025. — 89 c. — (Briciiee odpa3oBanue). —

ISBN 978-5-534-20732-3. — Tekcrt : anexktponnblii / Ob6paszoBarenbHas miardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/558662.

Jlonoanumenvhas numepamypa:
1. IIssixonoB, A.I'. MammnaHOe oOydeHune u aHanu3 naHHbIX / A.I'. JIpskonoB. — URL:
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md.

5. MarepuajabHO-TeXHHYECKOe 00ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JNEHCTBYIOIIMM MPOTUBOIIOKAPHBIM MIPAaBUJIaM U HOpMaM U OOecTeunBarolieil mpoBeIeHNEe BCEX
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKM, IPAKTUYECKOW M Hay4dHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcs, MPeayCMOTPEHHBIX YUEOHBIM MJIAHOM.

[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH JIsl TPOBEACHUS 3aHATHI
JEKUMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHIUBUIyaJIbHBIX KOHCYJIbTALlUN, TEKYIET0 KOHTPOJIS U MPOMEKYTOUHON aTTECTAlluU, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEHUS, CIyXalllUMU JJIsl MPEeICTaBlIeHUsT yuyeOHOU
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenne qucumInHel (MOIYIIs1) 00ECTIeYUBAETCS B YUEOHBIX ayIUTOPHUSIX, OCHAIIICHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMHU KaIbKYJISITOPAMU;

— CIEeLUAIN3UPOBAHHBIM 000PYOBaHUEM, BKIIIOYAs JEMOHCTPAlMOHHOE 000pyI0BaHHE.

[TomerneHust 151 CaMOCTOSITEIBHON pabO0Thl 00YYaIONINXCsl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUIS MCIIOJIb30BAaHUS WHBAIMAAMHM M JIMI[AMU C OTPAaHUYEHHBIMU BO3MOYKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM
YHCJI€ AJNEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPOQGECCHOHATBHBIM 0azaM
JTaHHBIX U NHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):
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Ne HaumenoBanme noprasa (M3ganus, Kypca, 10KyMeHTa)

CcbliIka

[y

Karactpodsl, cTuxuiiapie OeCTBYS, aBAPUH, JTHICMHUH.
ConHevHast ¥ TeOMarHATHAS aKTHBHOCTD. /€KETHEBHBIH 0030p

http://www.disasters.chat.ru

2 | Karanor mo 6e€30macHOCTH KM3HEAEATENHHOCTH http://www.eun.chat.ru

3 | Hayunas snextponnas oubnnoreka elibrary.ru 6ubmuorexa https://elibrary.ru/defaultx.asp

4 | basa manneix qs | T-cienuanncTos https://habr.com

5 | ba3za nannbix ScienceDirect https://www.sciencedirect.com

6 | OdunmansHbiii caliT MUHHACTEPCTBA HAYKH H BBICIIETO https://minobrnauki.gov.ru/
obpazoBanns Poccutickoit Denepanuu

7 | ®enepamsHbIi mopTan «Poccuiickoe odpasoBanue” https://www.edu.ru/

8 | Uudopmanmonnas cucrema "ExquHoe oKHO JoCTymna K
o0pazoBareibHBIM pecypcam”

http://window.edu.ru/

9 | Enunas koyuekuus iupoBBIX 00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/

10 | denepanbHbIi HEHTP HHOOPMAILIHOHHO - 00Pa30BaTEIbHBIX
pecypcos

http://fcior.edu.ru/

[lepeuenr WHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX IIPH  OCYIICCTBICHUHU
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JIMIIEH3UOHHOTO
MpOrpaMMHOTO  OO€cleueHus, COBpEMEHHbIe mpodeccuoHadbHble 0a3bl  JaHHBIX W

I/IH(1)OpMaI_II/IOHHBIe CIIPABOYHBIC CUCTCMBI.

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB00OIHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3HOHHOE
Server)
bpaysepsbl:
Supexc.bpaysep OTEYECTBEHHOE CBOOOIHO paclpocTpaHsIeMoe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

Od¢ucHble NpUIOKEHHUS:

Microsoft Imagine (Visio, OneNote) | 3apybexxHOoe

JIMIIEH3UOHHOE

TeXstudio 3apy0exHoe cBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o6ecniedeHune 115 IVIAHMPOBAHHUS M YYeTAa BpeMeHH:

Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxnoe | nuuensnonHOe

Cucrtembl ynpapjieHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe

Cucrtembl peseppHOro konuposanus (backup):

Acronis Backup Advanced for 3apy0exHoe JIHIIEH3HOHHOE

HyperV

CnpaBo4YHO-IPABOBBIE CHCTEMBI:

Koncynprantllntoc: cripaBodHO- OTEUECTBEHHOE JMLEH3UOHHOE

paBoBasi CHCTEMa

Cpe/ncTBa AHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JIMLIEH3UOHHOE

ousneca CranmaptHblid Russian

Edition

IlakeThbI MPOrpaMMHBIX CPEICTB M OHOJIHOTEK:

AutoPsy 3apyOekHOoe cBOOOJTHO pacpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0ekHOoe cBOOOJTHO pacpoCTpaHsieMOe

Cucrtembl ynpapjieHusi ouéanorpaguyeckoii HHGopmManueii:
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Zotero | 3apyOexkHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBuCHI H CTYKOBI:

Bind 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHSIEMOE
Docker 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEMOe

6. MeToauuyecKkue U OlleHOYHbIE MaTepHuaJibl
MeToauuyecKue YKa3aHusd 1Jid Oﬁy‘lalOHII/IXCH 10 OCBOCHHIO JTUCHUIIJIMHBI (MOL[y.]'[ﬂ)

B nponiecce nzydenus nucuuruiiabl (Moayis) «Machine Learning (MammmHHOe 00yueHue)»
B paMKax TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH UCTIONB3YIOTCSl TAKHE BUABI YI€OHOW pabOTHI, KaKk
JICKIMH, TIPAKTUYECKUE 3aHSTHS, JIOMAITHUE 3a[aHNsI, CODEBHOBAHHE, TECTHI, a TAKXKE PA3JINIHbIC
BUJIbI CAMOCTOSATEIBHON paboThl 00ydYaOMUXCsl TI0 3aJaHHIO0 MIPEToJaBaTelis, HallPaBJICHHbBIC Ha
pa3BUTHE  HABBIKOB  NPO(ECCHOHANBHOW  JIEKCUKH,  3aKpEIUICHHE  MPAKTHYECKUX
po(hecCHOHANTLHBIX KOMIIETCHIIHA, TOOIIPEHUE MHUIIUATHB.

Jlexyus ~— CHCTEMAaTHYECKOE, IIOCIEAOBATEIbHOE, MOHOJIOTUYECKOE  M3JI0KEHHUE
npernoiaBaTeseM yueOHOTo MaTepurana, Kak IpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nmekuuii peKOMEHIYETCs BECTH KOHCHEKT JIEKLMH: KpPaTKO U CXEMAaTU4YHO
(GUKCHpPOBATh OCHOBHBIC HJICH, BBIBOJBI M OOOOIICHWS JICKIMH, BBIICISATH Ba)KHBIC MBICIH,
KIIFOYEBBIE CIIOBAa M TEPMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYAHEHUS], U TIONBITATHCA HAUTU OTBETHI B PEKOMEHIOBAHHOM suTepaTtype. Eciu
pa3zoOpaThCcsi B MaTepuane He YyAaercs, cleayeT chopmyiaupoBaTh BONPOC MU 3a1aTh €ro
MIPEMNO/IaBaTelI0 Ha KOHCYIbTAIIMU UJIM BO BPEMSI CEMUHAPCKOTO (MPAKTUYECKOTO) 3aHSATHUS.

Yuacmue 6 npaxmuuecxkom 3anamuu (ayoumopmnas paboma) — akTuBHasi paboTa ciaymiarens
Ha CEMHUHApE, €ro OTBETHI Ha BOMPOCHI MPETIOIaBATEINS U YIaCTHE B JTUCKYCCHH.

Jl71s ycenHoro y4acTusi B CEMHHApE CIIyIIaTeIsiM PeKOMEHYeTCsl 3apaHee 03HAKOMUTHCS
C TeMO# 00CYXIIEHHsI, TPOYUTATh HEOOXOIUMBIE MaTepHajIbl U MOArOTOBUTH BOIPOCHL. BaxkHo
AKTHUBHO CJIYIIaTh M BOBJEKAThCS B IMCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS M apTyMEHTUPYS HX.
[lpr oTBeTax Ha BOMPOCH MPEMOJABATENS CTOUT OBITh YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
onupasich Ha U3y4eHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

CopesHosanue — OPraHU30BAHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
CONEPHUYAIOT JPYr C APYIOM JUIsl JOCTHXKEHMS OIPEACIICHHOW IEJH, JAEMOHCTPUPYS CBOU
HaBBIKM, 3HAHUSI WJIM CIOCOOHOCTH B 3aJIaHHOM 00JIaCTH.

B nponecce noaAroToBKM K COPEBHOBAHUIO ONMUPANTECH HA CIIEYIOLIME PEKOMEHIAIUN:

1. Ilonumanue 3agayM: BHUMATEIbHO H3YYUTE YCJIOBUS COPEBHOBAHUS U YETKO
onpeenuTe 3aaady, KOTOpYH0 HEOOXOAMMO pemMTh. YOeauTech, YTO Bbl MOHMMAeETe, Kakue
METPHUKHU OyIyT UCTIOIB30BATHCS JUISl OLIEHKH BallUX Pe3yJIbTaToB.

2. COop maHHBIX: O3HAKOMBTECH C TIPEIOCTABICHHBIM HaOopoM naHHBIX. [IpoBemute
aHaJ3 JIaHHBIX, BBIIBUTE MPOIYILEHHBIE 3HAYEHHUs, BEIOPOCH M APYTrUe 0COOEHHOCTH, KOTOpPbIE
MOTYT MOBJIHSITH HA MOJIETb.

3. BbIOOp aJaropuTMoOB: HCCIeNyiWTe pazIUYHble AITOPUTMbI MAIIMHHOIO OOYy4YeHHMS,
NOIXOAIINe IS Bamie 3aaauu. HauHuTe ¢ mpoCThIX MoOJenel, 3areM Iepexoaute K Oolee
CJIO’KHBIM, €CITH 3TO HEOOXOAUMO.

4. O0yyeHne M BaJUIALMSL: Pa3[ACIIUTE aHHBIC Ha O0YYaIONIYI0O M TECTOBYIO BBHIOOPKH.
Hcnonb3yiiTe Kpocc-BaIUIAIMIO /ISl OLIEHKH KauecTBa MOJIEH U U30eKaHHs epeoOyueHHs.

5. OnTuMHu3anMsA runepnapaMeTpoB: DKCIIEPUMEHTHPYHTE ¢ HACTPOWKaMH aJIrOpUTMOB,
JUISl HAXOKJEHMSI ONTUMAJIBHBIX TMIIEpIIapaMETPOB.

6. JlokymMeHTAUMsl ¥ Mpe3eHTANMA: BEIUTE 3aIMCHA O CBOMX IOJXOJaX, pe3ylbTaTax U
BbIBOZIaX. [I0ArOTOBBTE SICHYIO M CTPYKTYPHUPOBAHHYIO MPE3CHTALMIO JJIs1 (PUHATIBHOTO OTYETA.
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7. O0paTHasi cBSI3b W YJy4llleHHe: IIOCJIe TOJy4YeHHUS pe3yNbTaTOB COPEBHOBAHMUS
MpPOAHATM3UPYUTE OMIMOKM W HEAOCTaTKW Bamieid Monenu. Mcmonp3yiTe A3TOT OMBIT s
YIIy4IIEHUS] CBOUX HABBIKOB B OyTyIlEM.

Tecm — ocobas ¢opma mpoBepku 3HaHHWH. [IpOBOIWTCS MOCIIE OCBOCHHS OIHOW WA
HECKOJIbKUX TEM M CBHUJICTEIBbCTBYET O KAueCTBE MOHMMAHUS OCHOBHBIX MOHSATHH H3y4aeMoOro
Marcpurajia. TecToBbBIC 3aAaHus COCTAaBJICHBI K KIIIOYCBBIM IHOHATHAM, OCHOBHBIM pas3aciiaMm,
Ba)KHBIM TEPMHUHOJIOTHYECKUM KaTETOPHSIM H3y4aeMOi TUCIUTUTHHBI (MOYJIS).

st MOArOTOBKM K T€CTy HEOOXOAMMO 3HATh TEPMUHOJOTUYECKUN anmapaTr JTUCHUILTAHBI
(MOTyJ1sT), TOHMMATh CMBICIT HAYYHBIX KATETOPHIA U YMETh X UCIIOJIb30BATh B TPOPECCHOHATIBHOM
JICKCHKEC. BJIaI[CHI/Ie HOHATUHNHBIM arraparomMm, BKJIIIOUYEHHBIM B TECTOBBIC 3adaHus, IIO3BOJIACT
NperoaaBaTero  ObICTPO  MPOBEPUTH  YPOBEHb  MOHUMAHUS  CIIYIIATESIMA  BaXKHBIX
METO0JIOTUYCCKUX KATCTOPHIA.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 33JaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOJIHEHHs. PekoMeHyeTcss pa3douBaTh 3aaHUs Ha JTarbl, YTOObI
n30exaTh Teperpy3kd M JIydille yCBOUTH Marepuai. Mcmonp30BaTh pa3iuyHbIE HMCTOYHHKHU
uH(pOopMalnK, BKII0Yas y4eOHUKH U OHJIAWH-PECypCHI, AJi 0oJiee rTyOOKOro MOHUMAaHUS TEMBI.

Camocmosmenvruas paboma — padboTa ciylmaTelied, HallpaBlIeHHas Ha YIIIyOJIEHHOE
U3y4eHHE OTJEJIbHBIX TEM M BOIPOCOB YUeOHON JUCLUIUIMHBL (MOIYIIS).

B  mpomecce  camocrosTenbHOM — pa®OTBHI  chOymaTells — B3aMMOJCHUCTBYIOT €
PEKOMEH/I0BaHHBIMM MaTepuajlaMi [P MHUHMMaJIbHOM YYacTHM HpenojaBaTeis. 3ajauu
CIIyIIaTeNs BKIIOYAIOT paboTy ¢ KOHCIEKTaMH JIEKIUH (00paboTKa TeKCcTa), HOBTOPHOE H3yUECHUE
y4eOHBIX MaTepHUajIoB IUIAHOB U T€3UCOB OTBETOB, U3YUYEHHUE JOMOJHUTEIbHBIX TEM, BBIIIOJIHEHUE
y4eOHO-HUCCIIeI0BATEbCKUX 3aIaHUH U IPYTOe.

CucremMa OLleHMBAHUSA Pe3y/IbTATOB 00y4YeHMS N0 JUCHUILIMHE (MOAYJII0)

OneHuBaHue YpOBHS Y4YEOHBIX JOCTHKEHHM OOydaroluxcsl MO AUCHUUIUIMHE (MOIYJIIO)
OCYILIECTBIISIETCS B BUAE TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH.

IIpome:xyTouHasi arTrecTalusi MO AMCHUIUIMHE (MOZYJIO) OCYIIECTBISIETCS B (Qopme
IK3ameHa.

Jns OoueHMBaHUSA TEKYLIErO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
UCIIONIB3YETCS JICCATHOAITbHAS IIIKaJIla OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHON
MATUOATIHPHON MIKAIOHN CIEAYIONIUM 00pa3oM:

JecaTudannbuas IlaTubdannbHas Oo0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
OlleHKAa OllEHKAa JUCHMIIMHE (MOIYJIIO)
10 OtnnuHO ChymaTens HOJIHOCTBIO BiaJieeT 3HAHUAMH, U3JI0KEHHBIMU B
9 OTIMYHO paOoueil mporpamMme, ¥ TIIyOOKO OCMBICIISCT JUCLUIUIUHY
) OTINYHO (Momynb). OH CaMOCTOATENHHO U JIOTHUECKH TOCIIeI0BATEIHLHO

OTBEUAET Ha BCE BOIIPOCHI, aKIICHTUPYS BHUMaHHUE Ha Haubosee
BaKHOM. Vmeer aHAJIM3UPOBATb, CPaBHHBATb,
KJIACCU(UIMPOBAaTh,  0000maTh, KOHKPETU3UPOBaTh U
CHUCTEeMAaTU3MPOBATh  WM3YYCHHBIH  MaTepuan,  BBIICISA
KJIIOYEBBIE ~ MOMEHTBI M YCTaHABJIMBas  NPUYUHHO-
CJIeJICTBEHHBIE CBA3U. UeTKO OpMYIHpYyeT OTBETHI, yBEPEHHO
HHTEPIPETUPYET  PE3YJbTaThl  aHAJIW30B W JIPYTHX
WCCIIEJIOBAHUH, a TAaKXKe pellaeT cIoxHbie 3anaqyn. Cirymarens
XOpOIIO 3HAKOM C METOJaMHU HCCIEIOBaHUs, HEOOXOIUMBIMH

ONEeKTPOHHBIA JOKYMEHT



JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

Oo0mas XapaKkTepHCTHKA Pe3yJIbTAaTa 00yYeHHUsI 10
JUCHMIIMHE (MOXYJIIO)

JUIsL HpaKTPI‘IeCKOfI ACATCIIBHOCTH, W YMCET CBA3bIBATH

TEOPETHYECKHe  AaCleKThl  JUCHUIUIAHBL  (MOMYIIA) C

MPAKTHUYCCKHUMU 3aJla4aMu.

Xoporo

Xoporo

Caymatens obnafaeT 3HaHUSIMU TPEAMETa MOYTH B IOJIHOM
o0beMe paboueii MporpaMMBI B CAMOCTOSITEIBHO, JTOTHICCKH
MOCJIEeIOBATENILHO U BCECTOPOHHE OTBEYAET HA BCE BOIMPOCHI,
aKLUEHTUPYS BHUMaHUe Ha HanOoJiee 3HaUnMbIX MOMeHTaxX. OH
yMeeT aHAIW3UPOBaTh, CPABHHUBATH,
0000maTh,  KOHKPETH3HPOBAThH
W3yUYCHHBI MaTepuall, BBIIENSS €ro KIIOYEBBIC ACTEKTHl M

KJTacCH(pUIMPOBATH,
U  CHUCTEMaTU3UPOBATh
yCTaHABIUBAsI MPUIHHHO-CIICICTBEHHBIC
®dopMynUpyeT CBOM OTBEThI, YBEPEHHO WHTEPIPETHPYET

CBA3H.

pe3ynbTaThl aHajJu30B U JPYrUX MCCICOOBaHUM, a TaKxke
perIaeT CIoKHBIC CUTYAIlMOHHBIE 3a1aud. CITyIaTes XOpOoIIo
3HAKOM C METOJAMM HCCIECIOBAHMUS, HEOOXOTUMBIMHU IS

HpaKTH‘IGCKOﬁ JCATCIbHOCTH, u YMEET CBA3bIBATh

TCOPETUUYCCKUE  ACICKTBI IpeIMETa C IMPAKTUUICCKUMHU

3aJad4aMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

Crnymarens ob0nanaet 6a30BEIMH 3HAHUSAMH 10 TUCIUTLTAHE
(MOMYyITI0), HO HCIIBITHIBAET TPYIHOCTH IIPU CAMOCTOSATENLHBIX
OTBETaxX M HWCIIONB3YeT HEeTOYHble (GopMynmHpoBku. B xome
OTBETOB OH JIOMTyCKAeT OIMNOKH, KACAIOIIUECS] CYyTH BOTIPOCOB.
Craymiatens criocoOeH pemarhb TOIBKO caMble IPOCTHIE 3a1auH
U BIageeT

JUIIb  MHHHUMAaJIbHBIM Ha60pOM MCETOJ0B

HUCCICOOBaHMU.

He cnan

He cnan

He cnan

Crymatens He OBIaaeN 00sS3aTeTbHBIM MHHIMYMOM 3HAHUH
MO TIPEJIMETY U HE MOXET OTBETHTh Ha BOMPOCHI, TAXKE SCIIH

npenogaBaTeib 3a1acT JOITIOJTHUTCIIbHBIC HaBOOAIINC

BOTIPOCHI.

Hucnunnuna (Monyns) «Machine Learning (MammHHOe 00ydeHHe)» OLIEHUBAETCS
CJIEIYIOIIUM 00pa3oMm:

AKTHBHOCTb ‘ Bec ‘Kmmqecn;o‘ Onucanne
Haxonumenvhas oyenka

Homaimnue 3aganus | 60% 13 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PELINTH 32 OrPAHUYCHHOE BPEMS

CopeBHOBaHUE 1 Kaggle-style copeBHOBanue ¢ 3amaueii Ha ML

TecTsl 1Mo KM 3 B Tedenue u3ydeHHs TUCIUILTHHBI (MOYIIS) CITyIIATEISIM
OyIyT NpeIokKEHBI HECKOIBKO TECTOB MO MPOHICHHOMY
MaTepuaiy

IIpomerccymounas ammecmayun

DK3aMeH 40% 1 [MuceMenHas paboTa HaJI 3aJ]aHUEeM, HAlPaBICHHBIM Ha
NPOBEPKY MOJYYCHHBIX 3HAHUH M HABBIKOB I10 AUCIUIUINHE
(Mozyrmo)
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dopmyaa pacuéTra UTOroBOii OleHKH Mo AucuumianHe (Moay.aw) «Machine Learning
(MamunHoe odyuenue)»: «0,6 x HakonutenpHas ornenka (0,5 X cpegHee 3a JOMAaIIHUE 3a/IaHUS
+ 0,25 x copeBHoBanue + 0,25 X cpemnee 3a TecThl 10 JekusaMm) + 0,4 X sk3ameH»

WrtoroBasi OLleHKa BBICTABISICTCS 110 HAKOIMTEIBHOW MPH YCIOBUH, €CIIU CPeIHHN Oau
CIIyIIaTens 3a IOMAlIHUE 3aJJaHus COCTaBIsAeT 4 1 GoJiee OayioB.

Ecnu cnymiatens He BBIIONHSET YCIOBHE ISl HONYYCHUs] OLCHKU IO HAKOIMHTEIBLHOM
cucTeMe, eMy HeoOXOIMMO cIaTh 3K3aMeH. B TaHHOM ciiydae OIeHKa 3a AUCHUIUIHHY (MOJYJIb)
BBICTaBIIsieTCsl 10 opmyrne: «0,6 X HaKomuTeNnbHasi oOreHka 3a cemectp + 0,4 X oneHka 3a
IK3aMEH».

Texkyuuii KOHTPOJIb YCIIEeBAEeMOCTH 00y4aKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMalLIHUE 3aJaHUS
Jlomaminee 3axanmue 1

3aganue 1. [0.5 6amna]
Ortkpoiite daiin ¢ Tabnuieii (e 3a0yapTe Tpo e€ hopmar) B mepemennyro data.
[Tonoxxute B HOByH mnepemenHyro data_spb Bce wumerommecs maHHble MO 00BEKTaM
HeamwxkumocT Cankr-IlerepOypra.
CKOJIBKO 3ammuceid B ojTyuuBIeiics taduie data_spb?
IMoacka3ska region 2661 - sto Caunkr-IlerepOypr. Bce Koapl pernoHOB MOXKHO HAaWTH B
nepBoM cemuHape ML
3ananue 2. [0.5 6annal
[TpoBenuTe aHAIN3 JAHHBIX: CIICAWTE CIICTYIOIINE IIIard U OTBETHTE HA BOIIPOCHI.
e Ectb 11 B nannbix o CankT-IlerepOypry mporyiieHHble 3HaueHus?
e Yanute Te nanubie (B data_sbp u data), aas koTopbhix 3HaueHue 1EHbI (Price) <=
0
« CkoJIbKO CTPOK ocTasioch B data u data_shp?
3ananue 3. [2 6amna]
[Touccnenyiite, Kak pacupeeseHbl YUCIOBbIE MpU3HAKH. [[J1s1 3TOr0 M300pa3uTe Ha OJHOM
noJIoTHE box plot BceX YMCIOBBIX MPU3HAKOB.
IMMoacka3ka B gaHHOM 3amaHuM, BO3MOXKHO, 3TO OyneT cnenarte 4YyTh YHOOHee
uepe3 matplotlib wmu pandas
IMoacka3ka 3nauenus OyayT Jaydyllle BUIHBI, €CIIU BbI CI€TAETE JOrapu(PpMUpOBaHUE 10 OCH
y Ui oToOpakeHus rpaduka
OTBeThTE Ha CIENYIOIINE BOIIPOCHI:
1) [0.25 6anna] B kakux cronbiiax HabmomaeTcs 00bIe BCETO BHIOPOCOB?
2) [0.25 6anua) Haumnas ¢ KakuxX TpaHUIl I KaXJOTO W3 MPHU3HAKOB HAYMHAIOTCSA
BBIOPOCHI? (MOKHO ONPENETUTH MPOTPaAaMMHO)
3) [0.25 6aana] Kakoit mpo1ieHT BHIOPOCOB B KaXKI0M CTOJIOIE?
4) [0.25 6anna] Kak BbI 1ymaeTe, moyemy B 3TUX CTOJ0LAX HAOIIOAAI0TCS BBIOPOCHI?
5) [0.5 6anna] Kak Bbl nymaere, sIBISIOTCS JTU OHU JIEUCTBUTEIILHO BHIOPOCAMU HIIM ITO
MOTJIH OBITh peanibHble faHHbie? VMccienoBanus MPUBETCTBYIOTCS !
6) [0.5 6aana] Kak BeI mymaere, B Kakux 3a/1adax ObLI0 ObI HEOOXOIMMO YAQIATH JaHHBIC
00BeKkTHI? A B Kakux - HeT? [IpuBeanTe MprMephl MOCTAHOBOK TaKWX 3a/1a4
3aganue 4. [1 6amn]
OTBeThTE HA BCE CIEIYIOIINE BOMPOCHL.
« Kakast cpennss uena kBaptupsl no Cankr-IlerepOypry?
o A MUHUManbHas?
o MakcumanbHas?
 Bce 3Tu 11eHBI BEINIE WM HIKE, YeM CPeHss IIeHa Mo cTpaHe?
e Bce 3T 11eHbI BIIIE UM HUKE, YEM CpellHsIs 1ieHa o Mockse?
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e CoBmaiaer M 3TO C BalIUMU OXKHJaHUSAMU? UeM Bbl MOXKeTe 00OBSCHUTH TaHHBIE
3HA4YCHHUS?
3amanwme 5. [1 6amn]
VYnanute u3 naraceros data u data_spb te o0bekThI, KOTOpBIE HE BXOAAT B 0Tpe3ok [0.05
KBaHTWIIb; 0.95 KBaHTHIIB | 1O IPU3HAKY PriCe.
CKOJIBKO CTPOK OCTal0Ch B KaX/10M U3 AaTaceToB?
3amanwme 6. [1 6amn]
[Toctpoiite rucTorpaMmy pacupeeneHus Ipu3HaKa "ljeHa KBapTuphbl 3a KBaJpaTHbIi MeTp"”
(cozmaiite ero) B Cankrt-IlerepOypre.
Ectb 511 kakue-to anomanuu Ha rpaduke? COOTBETCTBYET JIM TAKOE pacIpe/ie]IeHue BalliM
oXugaHusIM?
3amanme 7. [1 O6amn]
Ectp 5 3aBHCHMMOCTH IIEHBI 3a KBaJpaTHBI MeTp OT paiiona B Cankrt-IlerepOypre?
N300pa3ute 310 (MpOorpaMMHO) Ha KapTe.
Ioackaska [TocTtpoenue Ha kapTe ¢ momoIisto plotly ObpuT0 Ha ceMuHape.
Ioacka3ka Ecnu rpaguik HE OTPHCOBBIBACTCS, BO3BMUTE CIIY4alHYIO BEIOOPKY MEHBIIIETO
pa3mMepa
3amanue 8. [2 OGainal
OTBeThTE Ha CIEAYIONINE BOIIPOCHI:
e ECTb 7111 3aBUCUMOCTD II€HBI KBAPTUPHI OT IJIOMIAH KBAPTUPHI?
e A oT xuJ0# mwiomanu?
e A ot sTaxa?
N3o0pa3ute 310 Ha rpadukax
IMoackaszka MoxHO BbIOpaTh ciy4yailHyt0 4acTh JaHHbBIX (IIPOBECTH CIMIUIMPOBAHUE), €CIIU
rpaduk cTpoutcs J0IT0
3amanme 9. [1 G6amn]
« Kakuie BBIBO/IBI MOXKHO C/ENaTh, MO MOTYYUBIINMCS pe3yibTaTtaM Bbilie?
« Kakue nepeMeHHbIe MOYKHO ObLIIO ObI HCIIOJIB30BATH AJIS IPEACKA3aHUs CTOUMOCTHU
00BeKTa HEABMKUMOCTH?
e Kakue rumorespl npoBepuiiv Obl €Ile C MOMOIIBI0 MEPBOHAYAIILHOTO aHAIN3a
MAHHBIX?

JlomamHee 3aganue 2

3aganue 1 [5 6amios]

Bot ocHOBHBIE ATanbl 00ydeHUs U OLIEHKH KauecTBa CIIy4ailHOT o Jieca:

1. ®opmupoBanne o0y4aromeil BbIOOPKH JJIs1 KasKA0T0 PEIIAIONIero iepeBa:

Cny4aifHpIM 00pa3oM BeIOHpaeTCcsi HA00p OOBEKTOB M UX XaPAKTEPUCTUK (TIPU3HAKOB) JIJIst
oOyueHus JiepeBa NpUHATUSA perieHus. LleneBas nepemenHas (To, 4TO HEOOXOIUMO HpeacKa3aTh)
TaK)Xe BXOJUT B 00YJarOII[yI0 BEIOOPKY.

2. O0y4eHue pemIalOIMX epPeBbeB!

Ha ocHoBe BrIOpaHHOHN 00y4aromux 0ObEKTOB U MPU3HAKOB CTPOUTCS peIIarolee JepeBo,
KOTOPOE MbITAETCS] HAWTYUYIIMM 00pa30M MpeacKa3aTh LEeJIEeBYIO IEPEMEHHYIO.

[ITaru 1-2 moBTOpsieM st 00ydeHust N_estimators He3aBUCUMBIX PEHIAIOIINX JCPEBHEB.

3. ArperupoBaHue penieHui AepeBbeB U (POPMHUPOBaHNeE NTPOTHO3A!

Jns kaxxaoro HaONIOIEHUST KaXI0€ JIEPEBO B JIECY BbIIAET CBOW MPOTrHO3. DTU MPOTHO3bI
arperupyroTcs (Harnpumep, IyTeM IOJI0COBaHUs) Ul MOTyYeHHUs OKOHYATEIbHOTO MPeICKa3aHus
CIIy4alHOro Jeca.

4. OneHkKa Ka4yecTBa MOJIC/IN:

[Tpon3BoauTCs OlIEHKa TOYHOCTU MPOTHO30B CIIy4alfHOTO Jieca Ha TECTOBBIX JaHHBIX, HE
UCIOJIb30BaHHBIX NpH oOyueHuu. [Ipu HE0OX0AMMOCTH, MOJIENb MOKET OBITh J0000YyYeHa MU
HACTpOEHa ISl TOBBIIIEHUS KayecTBa.
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e Bribepute, Kakylo  peanM3alMi0  XOTUTE  CHeNaTh - U1 perpeccuu Ui
Ui kJaccupukanuu. B cinyyae BbiOOpa KJaccM(PMKALMU JeNaiiTe peanu3anuio ¢ y4eToM
BO3MO>XHOCTH MHOTOKJIACCOBOH KJIacCU(PHUKAIIUU

e MoKHO HCIIOJIB30BATH YK€ PEaTU30BaHHbIC
kiaccer SKlearn tree.DecisionTreeClassifier u tree.DecisionTreeRegressor.

o Heab3s ncnoab30BaTh yke peaan30BaHHbIC
kiaccer SKlearn ensemble.BaggingClassifier u ensemble.BaggingRegressor.

o Heo0xoaum xox peanuzanuu. be3 Hero 3aganne 3acUUTHIBATHCS HE OyeT

KomMenTapuun

. BBI6€pI/ITC [[e(l)OJITHbIG SHAYCHHUA JIA IPUBCACHHBIX B KJIACCC MAaPaMCTPOB U BCTABLTC UX

o MoxkHO 100aBJAATH HOBbIE MapaMeTpsl B MeTol self nms Gonee mupokoil peanusanuu
KJjlacca

e Meronsi fit, predict nomkHb 00s13aTEILHO NPHCYTCTBOBAThL. OT HHX OXHIACTCS
CTaHJapTHBIN MPHUBBIYHBIN (YHKIIMOHAN ¥ BBIBOA 1O aHanoruu ¢ sklearn

o B cmyuae BbIOOpa 3amaun KiaccuUKAMM PEKOMEHIYeTCS TakXke cAelaTb Hu
meron predict_proba, Ho 3T0 HeoOs3aTENBHO

3aganue 2 [0.75 Oannal]

BeiGepute u 3arpy3ure naTaceT B COOTBETCTBUM C Balllell BBHIOPAHHOHN peanu3alrueid
(perpeccus wim kiaccudukaims). JlataceTsl MOXHO UCKATh, HAIIPUMEP, BOT TYT:

o Hakaggle

o Ha google
3arpyxarh JaraceT MOXHO Kak M HampsMylo B cpexny google colab, Tak u uepes

yruiauty gdown, 3arpy3uB UX MPeIBapUTEIIbHO HA CBOM T'YyIJI-IHCK (II0 aHAJIOTHU ¢ CEMHHAPAMU)
o IIpu HEOOXOAMMOCTH, BBIZICIUTE TECTOBYIO BHIOOPKY Ipu momoriu train_test_split

IMoacka3ska: pekoMeHayeM BbIOMpaTh He "urpymieunsie"/"obyyaromme" natacetsl. bpathb
CJIMIIIKOM MHOTO JJAHHBIX TOKE HE HY)KHO, YTOOBI y BaC HOYTOYK HE CUMTAJICS OYCHB JIOJITO.
3aganue 3 [0.75 Oanna]
Bri6epute MeTpuky kadecTBa U 000CHYHTE €€ BbIOOP.
3ananue 4 [1 Ganna]
[IpenoOpaboTaiiTe naTacer Tak, KaKk Bbl XOTHTE€ - MOKET€ MOPECEPUUTh, MOYUCTUTH
MPOIYCKH, ITyMbI, aHOMAJIHH U TIp.
3ananme 5 [2 Gamna]
[TonGepute onTUManbHBIE TUIIEPHIAPAMETPHI U O0YIUTE 2 MOJEIHU:
e Bama peanuzarus random forest [1 6ani]
o Peanmmsarus random forest u3 sklearn [1 6am]
BaxHno: HeoOxonuMo nepedpath nepedpath X014 Obl 3 pa3nuyHbIX TunepnapameTpa. CeTku
JUTSL KQKJIOTO U3 HUX BBIOMpaiiTe pa3yMHbIe
addKox
addTekcr
3ananme 6 [0.5 6amna]
CpaBHuTe 2 MoAeNu:
e ¥V KaKoW MoJIy4Yuioch BbIIIE KAYECTBO Ha TeCTe?
 Kakuie onTuMansHbie apaMeTpbl MOMYUUIINCH Y ABYX MOeNei?
« Kak BBl iymaeTe, 4eM 00yCJIOBIICHA pa3HHIIA B KauecTBe?

IIpuMmepHbIe 3a1aHus 1J1s1 TECTAa

Tecr 1: Pemiaromme xepeBbsi. CJI05)KHOCTHh AJITOPUTMOB. AHCaMOJIM aJITOPUTMOB.
I'papnenTHBIN OycTHHI. ATUIM(T-MOAEINPOBAHUE
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https://www.google.com/url?q=https%3A%2F%2Fwww.kaggle.com%2Fdatasets
https://www.google.com/url?q=https%3A%2F%2Fdatasetsearch.research.google.com%2F

1. Kakoii U3 cieayroumx airopuTMOB MAIIUHHOTO 00Y4YEeHHUSI SIBJIIETCS TPUMEPOM
aHcamoOms?
a) Perraromiee nepeso
b) ['panueHTHBII OyCTHHT
c¢) JIuneitHas perpeccus
d) Knacrepuzanus
OtsBet: b) 'pagueHTHBI OyCTHHT

2. Kakas u3 cneyrommx XapakTepuCTHK PELIaloNuX ePEBhEB SABISETCS UX OCHOBHBIM
MPEUMYIIIECTBOM?
a) Bricokast ckopocTs 00y4eHus
b) I[IpocTora uHTEpIIpETAIIUN
¢) Breicokasi TOYHOCTH TPOTHO3UPOBAHHS
d) Huskast ciio)kHOCTh allropuT™Ma
OrtBet: b) IIpocToTa MHTEepNIpeTanuu

3. Kakoii u3 ciieyronux MeTo10B UCIIONB3YETCs ISl OLIEHKH CI0XKHOCTU aITOPUTMOB?
a) OnieHka BpeMeHH 00yUeHUs
b) Ouenka BpeMeHH MpeacKa3aHus
¢) OneHKa clI0XHOCTH anroputMma no merpuke O(n)
d) Bce BhImenepevyrcieHHbIC
Otser: d) Bee BeIlICnepeyncIeHHbIE

4, Kaxkoi u3 CJICAYIOMUX aJITOPUTMOB MAllTMHHOT'O O6y‘leHI/I}I ABJACTCA ITPUMCPOM
IpaJueHTHOro OycTHHra?
a) AdaBoost
b) Gradient Boosting
¢) Random Forest
d) Support Vector Machine
Otget: b) Gradient Boosting

5. Kakas u3 cienyromux XxapakTepUCTUK alIUPT-MOJAEINPOBAHUS SBIJIIETCS €T0 OCHOBHOM
LENbI?
a) [Iporno3upoBaHue BEPOATHOCTH COOBITHS
b) Onenka BIUSHHS MapKETUHIOBOW KaMIIaHUU
¢) Knacrepusaius KIMeHTOB
d) OOHapyxeHue aHOMaJIHii
Oteer: b) Onenka BJANSHUSA MAPDKETHHI0BOM KaMIIaHUH

6. Kaxoii u3 cieayromunx MeToI0B UCTIONIB3YETCS ISl IIOCTPOSHHUS aHCaMOJIeH aaropuTMoB?
a) barrunr
b) byctunr
¢) CTokuHT
d) Bce BolenepedrcieHHble
Otser: d) Bee BollIenepeynciIeHHbIE

7. Kakoit u3 cienyromux alropuTMOB MAIMHHOTO 00y4eHUs SBIISETCS IPUMEPOM
permaronero aepepa’
a) CART
b) C4.5
c) ID3
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BoIIIenepeynciieHHbIC
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8. Kakas u3 crieqyronmx xapakTepuCTHK TPAJMEHTHOTO OyCTHHTA SIBJISIETCS] €T0 OCHOBHBIM
IPEUMYILECTBOM ?
a) Beicokast ckopocTh 00yueHus
b) [IpocTroTa nHTEpIpETAINU
¢) Beicokast TOYHOCTH MTPOTHO3UPOBAHHSI
d) Huskas croskHOCTh anroputMa
OTtBeT: ¢) Bbicokasi TOUHOCTH NPOTHO3UPOBAHUSA

9. Kakoii u3 cinenyromux METOA0B UCTIONb3YEeTCs Ui OLIEHKH KayecTBa arudr-
MOJICTTUPOBAHUS?
a) OneHka BpeMeHH 00yUeHHs
b) OrnieHKa BpeMeHHU MpecKa3aHus
¢) O1ieHKa CI0KHOCTH aIropuTMa
d) Ouenka TOYHOCTH MTPOTHO3UPOBAHUS
OtBer: d) OueHKa TOYHOCTH NPOTHO3HPOBAHUS

10. Kakoii u3 CJICAYHOIIUX aJITOPUTMOB MAIlTMHHOT'O o6yquH;1 ABJACTCA ITPUMCPOM
aHCaMOJIsl pelIaroInX JePEBhEB?
a) Random Forest
b) Gradient Boosting
c) AdaBoost
d) Support Vector Machine
Otger: a) Random Forest

Tect 2: [loaTunbl 32124 U MX 0COOEHHOCTH, KJacTepusauusi. MeToabl NOHUKEHUSA
pasMepHocTH. OO0HapyxkeHue anomauuii. ['enepauus npusHaxkos. OT00p NPU3HAKOB.
HNuTepnperanust Moesieil 1 AMATHOCTHKA CABUIA JAHHBIX.

1. Kakoil u3 cieayronmx NOATUIIOB 3a/1a4 MAaIIMHHOTO 00yUYeHUs SBIISETCS IPUMEPOM
3aa9u KiaccupuKamm?
a) Perpeccus
b) Knactepuzarnus
¢) O6HapyxeHre aHoMalui
d) Kareropuzamus
OrtBer: d) KaTreropusanus

2. Kakoii u3 cinenyromux METOA0B UCTIONb3YeTCs Il TOHWKEHUST pa3MEPHOCTH JaHHBIX?
a) PCA
b) t-SNE
c) LLE
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BoIIenepeyucieHHbIC

3. Kakoii u3 cneayromux aaropuTMOB MallTMHHOTO O0Y4EHUS SIBJISIETCS IPUMEPOM METO/1a
oOHapyXeHHs] aHOMaJIUii?
a) One-Class SVM
b) Local Outlier Factor (LOF)
c) Isolation Forest
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BbIIIenepeyncieHHbIC

ONEeKTPOHHBIA JOKYMEHT



4. Kaxkoit u3 clIeayIomux METOI0OB UCIIOIB3YETCS I TeHEPAIlii HOBBIX TPU3HAKOB?
a) [lonuHomMuanbsHas perpeccus
b) Jloructuueckas perpeccus
¢) Jepeso pemienuii
d) Feature Engineering
OrtBer: d) Feature Engineering

5. Kakoii u3 cnenyromux METOA0B UCTIONb3YeTCs Ui 0TOOpa MPU3HAKOB?
a) Recursive Feature Elimination (RFE)
b) Correlation-based feature selection
¢) Mutual Information-based feature selection
d) Bce BhImICnICpEUNCIICHHBIC
OtBet: d) Bce BolenepeyucjieHHbIE

6. Kakoii u3 cienyronmx METOI0B UCIIOJIB3YETCsl i1 MHTEPITPETAIIMN MOJIeTIEH MAITMHHOTO
00yueHnus?
a) SHAP (SHapley Additive exPlanations)
b) LIME (Local Interpretable Model-agnostic Explanations)
c) TreeExplainer
d) Bce BrlenepeyncieHHbIe
Otsert: d) Bee BollIenepeyncieHHbIE

7. Kaxkoii u3 CJICAYIOIIUX METOJ0B UCIIOJB3YCTCA JJId JUArHOCTUKU CABUI'A [[aHHI)IX?
a) Statistical Process Control (SPC)
b) Control Charts
c) Drift Detection
d) Bce BrlenepeyncieHHbIe
Otser: d) Bee BollIenepeyncieHHbIE

8. Kakoit u3 cienyromux alropuTMOB MAllIMHHOTO 00y4eHUs SBIIsSETCS MPUMEPOM METOJ1a
KJIaCTepU3AINH?
a) K-Means
b) Hierarchical Clustering
c) DBSCAN
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BoIIIenepeyncieHHbIC

9. Kakoit u3 cinenyromux METOA0B UCTIONb3YyeTCs U1 HOHWKEHUS Pa3MEPHOCTH JJAHHBIX C
MCIIOJIb30BaHUEM JINHENHBIX peoOpa3oBaHuil?
a) PCA
b) LLE
c) t-SNE
d) None of the above
Otset: a) PCA

10. Kakoii U3 cieayronux MeTOI0B HCITONI3YETCs ISl OOHAPYKEHUST aHOMAIIU B TaHHBIX C
UCIIOJIb30BAaHUEM MAIIMHHOTO 00yueHHs?
a) One-Class SVM
b) Local QOutlier Factor (LOF)
c) Isolation Forest
d) Bce BollenepevrcieHHble
Otser: d) Bee BollIenepeyncieHHbIE
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IIpuMepHbIe 3aJaHNs 10 COPEBHOBAHUIO

CopesHoBanue: "MonenupoBanue AmmudTa ¢ moMmomibio AHcamOneld u ['pagueHTHOTO
Bbyctunra"

Tema: Pazpabotka 3ppexkTuBHBIX Mojenel armdra-MoIeTHPOBAHUS C UCIIOIB30BAHUEM
pelauX 1epeBbeB, aHcaMOJIel aITOPUTMOB U IPATUEHTHOTO OYCTHHTA.
3amanuda:

1.

3.

3apaua 1: Pazpaboraiite monens amiudTa-MOACIUPOBAHUSA, HCIOJIB3YysS peIIaoNne
JIEPEBbsI, 1JI1 IPOTHO3UPOBAHMSI BEITOIBI OT MAPKETUHIOBOW KaMIIaHUH HA OCHOBE HAbopa
MIPU3HAKOB, BKJIIOYAIOIIET0 AeMorpaduyeckue 1 MoBeJeHYeCKUe JaHHbIE KJIMEHTOB.
3agaua 2: Coznaiite ancaM0JIb aNrOpPUTMOB, BKIIOYAIOUINHA TPaJAUEHTHBIN OYCTHHT, IS
yIy4IIEHUS! TOYHOCTH MPOTHO3WPOBAHUS aruinTa-MOJIEIUPOBAHUS IO CPABHEHUIO C
MOJIEIbIO U3 3a7auu 1.

3anaua 3: [IpoBenurte aHaIu3 CIOKHOCTH aJITOPUTMOB, UCIIOJIB3YEMBIX B 3a/1a4ax 1 u 2, u
orieHUTE UX A3(PPEKTUBHOCTH B 3aBUCUMOCTH OT pazMepa o0ydaromieil BBIOOPKH.

Kpurepum ouenku:

1.

2.

TouynocTh nporHo3upoBanus: OeHKa TOYHOCTH MOJETIeH arugTa-MOIeTUPOBAHUS 10
merpukam MAE u RMSE.

CraoxHocTh aaropurMoB: OIeHKa CII0)KHOCTH aJITOPUTMOB, UCIOJIb3YEMbIX B 3a/1a4yax |
U 2, 10 METPUKaM BPEMEHHU O0Y4YEHHUsI U BpEMEHU IpeCKa3aHMsl.

IddexTuBHocth ancamoéuieii: Onenka d¢dekTuBHOCTH aHcaMOlell  anropuTMOB,
UCMOJIb3YEMBbIX B 33jaye 2, MO0 METpPUKaM YJIy4IIEHUs TOYHOCTH MPOrHO3UPOBAHMS IO
CpaBHEHHIO C MOJIEINIBIO U3 3a7a4u 1.

KauyecTBo mnpeseHTanum: OLeHKa KayecTBa IPE3EHTALMU Ppe3yJbTaToB, BKIIIOYas
SICHOCTB ¥ CTPYKTYPHPOBAHHOCTb OTYETA, a TAK)KE BU3YATU3AIUIO TaHHBIX.

HpnMeprle BONIPOCKHI JIA IMOATOTOBKHU K IK3aMECHY

1. BBeneHnue B MalimHHOE 06yquI/Ie, IIOCTaHOBKaA 3a1a4

©CoNoaR~wWNE

10.

UYto Takoe MalIMHHOE 00y4YeHHE?

HazoBuTe Tpy OCHOBHBIX THIA 33/1a4 MAIIUHHOTO O0YYEHHUSI.
Kaxkoe paznuune Mexay 3agauaMu KJIacCU(PUKALMKI U perpeccun?
Yro Takoe nepeodyuenue (overfitting)?

KakoBa 1ienb 00y4uenus ¢ yuurenem?

B uem 3akitouaeTcs 3a/1aua KiaacTepuzanuu?

Uro Takoe o0yueHue 6e3 yuutens?

KakoBa ponb Banuaanuu B MallliHHOM 00y4YeHUH?

Uro Takoe TecToBasi BEIOOPKA M 3a4eM OHA HY>KHA?

KakoBbl OCHOBHBIE 3Talbl Mpoliecca MAIIMHHOTO 00yueHHs ?

2. Mogenu O6y‘{eHI/I$I Ha PasMCYCHHLIX TaHHBIX

11.
12.
13.

14.
15.
16.
17.
18.

19.

KaxoBa dhopmyna nuneitHoM perpeccun?

Yro takoe QyHKIMS OIIMOKHK B KOHTEKCTE JIMHEHHOM perpeccuu?

Kakoii anroputm ucnosb3yercs JUisi MUHUMUA3AIUK QYHKIMN OIIMOKYU B JIMHEHHON
perpeccun?

Yrto Takoe MeTpUKa B MAIIMHHOM 00y4eHUn?

KakoBbl OCHOBHBIE METPUKH ISl OLIEHKH KauecTBa KJIacCUPpHUKaIu?

Kak paboraeT anroputm peraromiero gepena’?

B yem npenmyniecTBo ancamb6ieit anropuTMoB?

Kakoii MeTos1 00beIMHSET pe3yabTaThl HECKOJIBKUX MOJIENEH ISl YIydIllleHusl KadyecTBa
MpeaCcKa3aHuii?

Yro Takoe rpagueHTHbIN OyCTUHT?
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20. KakoBa posib KOHTPOJISl Ka4eCTBa MOJICNIN B MpoIiecce 00 ydeHus?

3. KOHTpOJIB Ka4deCTBa U CJIO0KHOCTHh aJIrTOPUTMOB

21. Yro Takoe cirydaiHbIN JIeC U KaKk OH paboTaet?

22. KakoBa oCHOBHas ujes Metoja "oyctuHra"?

23. KakoBsl ocCHOBHBIE Tpu4HHBI cMetieHus (bias) u paszdpoca (variance) B anroputmax?

24. Kax MOXHO OLEHUTH CIIOKHOCTb aaropurMa’?

25. Uto Takoe Kpocc-BaUAAIMs  KaK OHA TIOMOTaeT B KOHTPOJIE KauecTBa?

26. KakoBbI mperMyIiecTBa UCIOIb30BaHMsI aHCaMOJIel IO CPAaBHEHUIO C OJJUHOYHBIMU
MOJIEISIMU?

27. Kak MOXHO YMEHBIIUTH MEPeoOydeHrEe B MOJICIIH?

28. KakoBa poiib rumnepapaMeTpoB B 00ydeHIH MOIenen?

29. Urto Takoe ROC-kpuBas 1 Kak OHa MCIOJb3YeTCs VIS OIICHKH KaueCcTBa KIIacCH(pUKAIIIH?

30. Kakoit MeTo1 MOXKHO UCIIONIB30BATh /ISl BEIOOpA JTYUIINX MPU3HAKOB B MOJCIIN?
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