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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

Wzyuenne mucuumruinabl (Moayns) Machine Learning (MamuHHOE 00y4eHHE) TTO3BOJISET
CIIyIIaTeNsIM Hay4UTbcs pa3padaThiBaTh MOJIEIH, CIIOCOOHBIE aHATTU3UPOBATH OOJBIINE 00BEMBI
JAHHBIX | JeaTh NPeACKa3aHus, YTO HAXOJUT IPUMEHEHHUE B PA3IMYHbIX oTpaciisix. Kpome toro,
3HAaHHE METO/I0B MAIIMHHOTO 00Y4YeHHsI CIOCOOCTBYET aBTOMATH3aIlMU MTPOLIECCOB U YIYUYIICHUIO
IIPUHATUS PELICHUM.

Heab u3yyeHUus: TMCUMIUIMHBI (MOAYJIsI): OCBOCHHME (YHIAAMEHTAIBHBIX KOHIICTILUH,
QJITOPUTMOB U IPAKTUYECKUX HABBIKOB MAIIMHHOIO 00Y4EHUS JUIsl aHAJIN3a IaHHBIX, IOCTPOSHUS
MOJIeNIell M pEeUIeHUsl peajbHBIX 3a/Jad C HChoiab30BaHueM Python u cnenmann3mpoBaHHBIX

OuOJINOTEK.

3agauu n3yyeHust IMCHUIIHHBI (MOAYJIAA):

U3yYEHHUE TEOPETUICCKUX OCHOB MAIIMHHOTO O0yUYCHHSI,;
OBJIQ/ICHUE HHCTPYMEHTAMH U OMOIMOTEKaMHU,

pa3BUTHE HABBIKOB PabOTHI C JAHHBIMU,

(hopMHpOBaHNE HABBIKOB aHAJIN3a U OLICHKH;
KYJIbTUBUPOBAHHUE HABBIKOB CAMOPA3BUTH.

B pe3ysbTare 0cBOeHUsI AUCHUILIMHBI (MOLYJI1) 00Y4AIOLIUIICH JOJIKEH:
3Hamy:

OCHOBBI TEOPUHU MAIIIMHHOTO OOYYEHHS: KJIFOUEBbIE MOHITHS M TEPMHUHBI (HAIIpUMED,
oOyyaromasi ¥ TECTOBasi BBIOOPKH, IepeoOydeHue, peryispu3anusi), pa3indHbe
TUIBI MAIIMHHOTO O0y4eHus (oOyueHue ¢ yuyuTeneMm, oOydeHue Oe3 ydurens,
o0yudeHue C MOAKPEIIIEHUEM);

QITOPUTMBI U MOJIEJIM: OCHOBHBIE aJTOPUTMBI MAIIMHHOTO OOydYeHUs (JIMHEHHBIE
MO/JIEJIH, IEPEBBS PEIICHUN, aHCaMOIIu MoieTiel, HEHPOHHBIE CeTH U . ), TPUHIIUIIBI
paboTHI ANTOPUTMOB U X IPUMEHUMOCTH K Pa3IMYHBIM THIIAM JIaHHBIX;

METOABl OLEHKA MOJIENICH: METOAbl OIEHKH IPOU3BOAUTEIBHOCTH MOJENei
(Tounocts, nmonHota, F-mepa, ROC-AUC u ap.), NIpUHIMIBI KPOCC-BATUIAIUU U
HACTPOEK THITePIIapaMeTpOB,;

MHCTPYMEHTHI U OMOINOTEKH: MONYJIspHbIe ONOIMOTEKH AJIsi MAIIMHHOTO 00Y4YEeHMUSI
(manpumep, Scikit-Learn, TensorFlow, Keras, PyTorch), ocHoBBI pabGoThI ¢ SI36IKOM
nporpammupoBanusi Python u ero 6ubnuorexamu jyist paboTsl ¢ JaHHBIME (NumPy,
Pandas, Matplotlib).

ymembw:

pabotath ¢ JaHHBIMH: COOMpATh, OUMINATH M MpenoOpadaThiBaTh TaHHBIC IS
MAaIlTHHHOTO oOyueHus, BU3yaJIU3UPOBAaTh  JAHHbIE  JJI1  BBISABJICHUSA
3aKOHOMEPHOCTEN U aHOMAaJIUH;

CTPOUTH MOJIETHU. BBHIOMPATh U MPUMEHSTHh MOIXOJAIINE AITOPUTMbI MAIIUHHOTO
oOydeHus MJid peleHUs KOHKPETHBIX 3aJad, HacTpauBaTh THUIEpIapaMeTphl
MOJIeJIel U TIPOBOJIUTH UX OIICHKY;

aHAJIM3UPOBATh PE3YJIbTaThl. MHTEPIPETUPOBATh PE3YNIBTATHl PaObOTHI MOJAENEH U
JienaTh BHIBOJIBI HA OCHOBE MOJIYYCHHBIX JJAHHBIX, BBISIBJISATH U YCTPAHSATh MPOOJIEMBI,
Takue Kak nepeoOyueHue u HeJo00ydeHHe.

énaoemsp:
— HaBBIKAMH TIPOTPAMMHUPOBAHUS: YBEPEHHOE BIIAJICHUE SI3BIKOM IMPOTPAMMHUPOBAHUS

Python u ymenue pabGorars ¢ OMOIMOTEKaMH ISl aHANTU3a JAHHBIX M MAITUHHOTO
00yJeHus;

— HaBBIKAMHM KPHUTHYECCKOT'O MBIIJICHUS. KPUTUYCCKH aHAJIM3HUPOBATH PE3YyIbTaThl U

000CHOBBIBATH BBI60p AJITOPUTMOB X METOJOB, UCIIOJIb3YEMBbIX B IIPOCKTE,

— HaBbIKaMH ITOCTOSHHOI'O O6y‘-ICHI/I}I: HaBBIK CaM006pa3OBaHI/I}I (CJ'ICI[I/ITL 3a HOBBIMH

WCCJICIOBAHUSAMH U TEHACHITUSIMU B 00JIACTH MAIIMHHOTO O0YYCHHUS).
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2. TemaTuueckuii njian

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
n/n HaumenoBanue Ounas ¢hopma
pa3iena TUCHHUIIHHBI AynutopHasi paboTa TUK y
(Moays) Jlekuuu Mpakruye | Konrp Camocro | (rexymuii KoHTpO,
ATEeJIbLHA ycneBaeMoCTH)
CKHe 0J1b
s1 paboTta
3aHATHSA
1 | Breaenue B MalImHHOE 8 9 23 JlaGopaTopHsie
o0ydJeHwe, TOCTaHOBKA paboThI
3a/1a4 Tectnl
2 | Monenu oOyueHus Ha 8 8 23 JlaGopartopHbie
pa3MeYeHHBIX JaHHBIX paboTHI
CopeBHOBaHUE
TecTrl
3 | KonTpoas kagecTBa u 8 8 24 JlaGopaTopHsbie
CII0)KHOCTbH aJITOPUTMOB paboTHI
TecTrl
TBopueckoe 3a/1aHue
4 | OOyueHwue Ha 9 9 24 JlaGopaTopHbie
HEpa3MEUEHHBIX TaHHBIX paboTHI
M TTOJrOTOBKA JaHHBIX CopeBHOBaHUE
Tectbl
IK3amen 4
Hmozo: 33 34 4 94
Ob6vem oucyunaunovt (Mooyns) 165
(6 ax. u.)
3. CopaepxaHue TUCHUILIMHBI (MOTYJIS)
Ne HaumenoBanue pazjeJia Coneprxanue THCHUILIUHBI (MOYJIfA) IO TeMaM

n/n AMCUHMILIMHBI (MOYJIs1)
1 Beenenue B MalmmHHOE ITocTaHoBKa OCHOBHBIX 3a[]a4 MAIlIMHHOTO 00Yy4eHHUs
o0y4eHue, MOCTaHOBKa 3a/1a4
2 Mopnenu oOydeHus Ha Jluneiinas perpeccust Metpuueckue aaropurmsl. KoHTpoib
pa3MeUYeHHBIX JaHHBIX KadecTBa M BEIOOP Mojienn. DyHKIUK OMMOKH U (QyHKIIMOHABI
KauecTBa. JIMHeWHbIe MOIENH Kiiaccu(ukalyu. Perraronue
JepeBbsi. AHCaMOJIU aJrOPUTMOB
3 KoHTposns kauecTBa u Cayuaiinble neca. I'paguenTHslil OyctuHr. ClI0oXXHOCTh
CJIOKHOCTh aJITOPUTMOB ITOPUTMOB, CMEIIEHUE U paz0opoc
4 OO6y4eHne Ha HEpa3MEUEeHHBIX Knacrepuzamus. Ot6op npusnakoB. [ eHepaiust mpu3HaKOB.

JaHHBIX M ITIOATOTOBKA JAaHHBIX

I/ICKyCCTBO BU3yaJIN3allUN
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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 pesepBHOro 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‘lalOHI]/IXCH 10 OCBOCHHIO JTUCHUIIJIMHBI (MOL[y.]'[ﬂ)

B nponiecce nzydenus nucuuruiiabl (Moayis) «Machine Learning (MammmHHOe 00yueHue)»
B paMKax TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH UCTIOIL3YIOTCSI TAKHE BUABI YI€OHOU pabOThI, KaK
JICKIMH, CEMUHAPBI, Ta00paTOPHBIE Pa0OTHI, COPEBHOBAHHUS, TECTHI, TBOPUYECKOE 3aJ]aHHE, & TAKKE
pa3IMYHbIE BHUIBl CAMOCTOSTENBHONH pabOThl OOYYAIOUIMXCSA IO 33JaHUI0 TMPENoAaBaTels,
HarpaBJICHHbIC Ha Pa3BUTHE HABBIKOB MPO(ECCHOHATBHON JICKCHKH, 3aKPEIUICHUE TPAKTHYESCKIX
po(hecCHOHANTBHBIX KOMIIETCHIIUN, TTOOIPEHNE 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 OOOOIICHMS JICKIIMH, BBIICIATH BAKHBIC 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 yaaercs, cleayeT chopmyiaupoBaTh BONPOC M 3agaTh €ro
MIPEMNO/IaBaTelI0 Ha KOHCYIbTAIIMU UJIM BO BPEMSI CEMUHAPCKOTO (MPAKTUYECKOTO) 3aHSATHUS.

Cemunap — 310 Qopma yueOHOIl eATeTbHOCTH, IPOBOUMAs B Y4eOHOM 3aBEACHHUH I10]1
PYKOBOJICTBOM TIpPEINOJIaBaTeNs, T CIyIIaTeId AaKTUBHO YYaCTBYIOT B OOCYXKICHUSX,
MPAKTUYECKUX 3aJJaHMsIX U APYruxX (popmax B3aMMOACHCTBHUS.

Jnst ycrenrHoi moAroToBKM K CEMUHAPY PEKOMEHYETCS 3apaHee 03HAKOMHUTHCS C TEMOM
3aHATUS U OCHOBHBIMH MaTepualaMu, YTOObl MMETh BO3MOXHOCTh AaKTHBHO Yy4acCTBOBAaTh B
ob6cyxaeHnu. Takke MoJIE3HO MOATOTOBUTH BOMPOCHI U MJIEU I OOCYKICHHS, YTO TTOMOKET
r1y0Ke OHATH MaTepual U MPOIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Jlabopamopnass paboma — 310 (opma y4eOHOW NEATENBHOCTH, TJ€ CIyIIaTeNn
BBHITIOJHSIOT MPaKTHYECKHe 3aJaHusl TOJ PYKOBOJCTBOM TMpenojaBareis s 3aKperuieHus
TCOPCTUICCKUX 3HAHUU U Pa3BUTHA HABBIKOB.

Jlns ycnemHoW MOATOTOBKU K J1a0OpaTOpHOM paboTe peKOMEHIyeTcs 3apaHee HU3y4YHTh
TEOPETUYECKHUI MaTepHal, MOArOTOBUTH HEOOXOJMMbIE HHCTPYMEHTHI (HallpuMep, IPOrpaMMHOE
oOecrieueHre WM JJaHHBIC) U aKTUBHO IKCIEPUMEHTUPOBATH C 3a/ladaMH, 4T0O0bI 3((HEKTHBHO
peuartb HpO6J’I€MI>I U ICMOHCTPHUPOBATH IOHUMAHUEC JUCHUIIINHBI.

Copegnoganue — OPraHM30BaHHOE MEPONPHUATHE, B paMKaX KOTOPOrO YYaCTHHUKHU
COTIEPHUYAIOT JIPYr C APYrOM JUIsl JOCTHOKCHHS OIPEACIICHHOW IIeJIM, JEMOHCTPUPYS CBOU
HABBIKH, 3HAHUS WU CIIOCOOHOCTH B 33/IaHHOM 00JIaCcTH.

Tecm — ocobas ¢dopma TpoBepkr 3HAHUU. [IpOBOAMTCS TOCIHE OCBOCHHS OIHOW WIIH
HECKOJIbKUX TEM M CBHJIETENBCTBYET O KaueCTBE IMOHMMAaHUS OCHOBHBIX MOHSATHI H3y4yaemoro
Marepuaia. TecTOBbIE 3alaHMsl COCTABICHBI K KIFOYEBBIM TOHSTHSIM, OCHOBHBIM pa3JieiaM,
Ba)XHBIM TEPMUHOJIOTHUYECKUM KaTETOPUSIM U3y4aeMOU TUCIUTUIMHBI (MOIYIIS).

JIJi1 IOATOTOBKM K TECTy HEOOXOAMMO 3HATh TEPMUHOJIOTHUYESCKHIA anmapar JUCIUILTIHBI
(MOmyJIs1), TOHUMATh CMBICT HAYYHBIX KATETOPUI U YMETh UX UCTIOIH30BaTh B MPOQeCcCHOHATBHOM
JeKcuKe. BraneHue MOHSATHHHBIM ammapaTtoM, BKIIOYEHHBIM B TECTOBBIC 3aJaHHS, MO3BOJISET
MpernofaBaTeNto  OBICTPO  MPOBEPUTH  yPOBEHb  IMOHUMAHUS  CIYIIATENSIMH  BaXKHBIX
METO/I0JIOTUYECKUX KaTETOPHil.
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Teopueckoe 3adanue — 93T0 (¢dopMa yUeOHON NEATEIBHOCTH, TJ€ CIyIIaTean
CaMOCTOSITENIFHO pa3palaThIBAlOT OPUTHMHAIBHBIE MPOEKThl, WHTETPUPYS MaTeMaTH4YeCKHe
METO/IBI U KOMIIBIOTEPHBIC TEXHOJOTHH JIJISl PEUICHUS HECTaHJAPTHBIX 33134 M JCMOHCTPAIUU
MHHOBAIIMOHHOT'O MBIIIJICHHS.

JJ1s1 yCHenHOTo BITOJHEHHSI TBOPYECKOTO 3a/IaHUSI PEKOMEHIYETCS TITyOOKO UCCIIeI0BATh
TEMY, OKCIICPUMCHTUPOBATH C PA3JIMYHBIMHA NOAXO0JaMH U JOKYMCHTHPOBATH IIPOLCCC, YTOOLI HE
TOJILKO PEIINTh 33Jady, HO W TPEACTaBUTh PE3yJbTaThl B BHUJE OTYETa WM IPE3CHTAIUH,
IIOAYEPKUBAIOIIEH KPEaTUBHOCTD U ITPAKTUYECKYIO IPUMEHUMOCTb.

bonycnvie 6annbt — 3TO OLEHKH, KOTOpBIE CIIyIIATEId MOTYT IOJyYUTh 3@ BBIIOJHEHHE
JOITIOJIHUTCIIbHBIX SaﬂaHHﬁ.

@®opmar OOHYCHBIX Oa/UIOB IO3BOJIAET CHYIIATENAM YIY4IIUTh OOLIYI0 OLEHKY IO
JUCHUTUTMHE (MOYJII0) M CTUMYJIHUPYET YIayOJIeHHOE U3yYeHHEe MaTepHaa.

Camocmosmenvruas paboma — paboTa ciymaTeleld, HallpaBlIeHHas Ha YrIIyOJIeHHOE
U3y4eHHE OTJCIIBHBIX TEM M BOIPOCOB Y4eOHOW JUCUUIUIMHBI (MOIYIIS).

B  mnpomecce  camocTosiTenpHOM — paboOThI  CciymiaTtens — B3aUMOJCHCTBYIOT  C
PEKOMEH/I0BaHHBIMM MaTepuajaMi [pd MHUHUMaJbHOM YYacTUM [IpernojaBareis. 3ajaudu
CIIymIaTessl BKIYaT paboTy ¢ KOHCIIEKTaMU JIEKIHH (00padoTKa TeKcTa), IOBTOPHOE N3YUYEHUE
y4eOHBIX MaTepUAJIOB IJIAHOB U T€3UCOB OTBETOB, U3yUEHHUE JOTIOIHUTEIbHBIX TEM, BBIIIOJIHEHNE
yueOHO-UCCIIeIOBATENIbCKUX 3aJaHui U JpyToe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JMCIMIIJINHE (MO}IyJ’[lO)

OneHuBaHue ypOBHS Y4YEOHBIX JOCTHMKEHHH 0Oydarolmuxcsl Mo AUCHUIUIMHE (MOIYJIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH.

I[IpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B (Qopme
IK3AMeEHna.

s OleHWBAHUS TEKYIIETO KOHTPOJIS YCHEBAGMOCTH W TNPOMEXKYTOYHOH aTTeCTaIlUH
UCIIONIBL3YETCS JIeCATHOAIIIbHAS IIIKaJla OICHWBAHUS, KOTOpasi COOTHOCHUTCS C TPaJAULIMOHHOU
nATUOATUTPHON MIKAJION CIETYIOIINM 00pa3oM:

Jecarudannbnas IIaTubamnbHas OO0mas xapakTepHCTHKA pPe3yJabTaTa 00y4eHus 1o
OlleHKAa OllEHKAa JUCHMIIMHE (MOIYJIIO)

10 OTnuaHO Crymiatens MOJHOCTBHIO BJIAJICET 3HAHUSIMHU, H3JI0KCHHBIMH B

9 OTIMYHO paboueil mporpamMme, W TIIyOOKO OCMBICIISIET JUCHUIUTUHY

8 OTIHYHO (Moynb). OH CaMOCTOSATENBHO U JIOTHYECKHU TTOCIIEI0BATEIEHO
OTBE€YACT Ha BCC BOIPOCHI, AKIICHTUPYSA BHUMAaHUEC Ha Hauboiee
Ba)KHOM. Ymeer aHAJIM3UPOBATH, CpaBHUBATH,
KIaccu(UIMPOBaTh,  0000IIaTh,  KOHKPETH3HPOBaTh  H
CUCTCMATHU3HNPOBATH I/I3y‘IeHHLII‘/II Marcpual, BbIACIIAA
KJIIOYEBBIE ~ MOMEHTBI M yCTaHaBIWBas  [PUYHHHO-
CIIe/ICTBEHHBIC CBsI3U. YeTKo (hopMyIUpyeT OTBETHI, YBEPEHHO
UHTEPIPETUPYET  Pe3yJbTaThl  aHAJIM30B W JAPYIUX
UCCIICZIOBAHUI, a TaAKXKE pelIaeT cIoKHbIe 3a1aun. Ciymarenb
XOpOIIIO 3HAKOM C METOJaMU HCCJIeOBaHMUs, HEOOXOMMBbIMU
JUISL  TIPaKTHYECKOW JICSTENIbHOCTH, W yMEET CBS3bIBATh
TEOPETHUECKHE  aCleKThl  JUCIHILIUHBI  (MOOyNs)  C
NPaKTHYECKUMH 3aJIa9aMHu.

7 XOpO]J_IO CHymaTeJ'lL 06J1a;[aeT 3HAaHHUAMHA NPCAMETa MOYTHU B IMOJTHOM

Xopomio o0peme paboueil mporpaMMbl ¥ CaMOCTOSITENIbHO, JIOTHYECKU
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JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

Oo0mas XapaKkTepHCTHKA Pe3yJIbTAaTa 00yYeHHUsI 10
JUCHMIIMHE (MOXYJIIO)

MOCJIeIOBATEILHO U BCECTOPOHHE OTBEYAET HA BCE BOMPOCHI,
aKICHTHPYS BHUMaHUE Ha HanOoJIee 3HaYMMbIX MOMeHTax. OH
yMEeT aHaJIN3UPOBATh, KJIacCH(HUITMPOBATH,
000011aTh,
W3YYCHHBIH MaTepHa, BBIACISS €ro KIIOYEBbIC ACICKTHI H

yCTaHaBJIMBas

CpaBHUBATh,

KOHKPECTU3HUPOBATH n CUCTCMATU3NPOBATH

NPUYUHHO-CJICICTBCHHBIC CBSI3H.
®opMynHpyeT CBOM OTBETHL, YBEPEHHO WHTEPIPETHPYET
pe3ynbTaThl aHAaJU30B U JPYTUX HCCICIOBaHUM, a TaKxke
pelIaeT CIoKHbIC CUTYaIlMOHHBIE 3a1aud. CITyliaTens XOpOoIlo
3HAaKOM C METOJAaMH HKCCIEeIOBaHUSA, HEOOXOIUMBIMHU JUIS
MIPaKTUYECKOM yMEET  CBSI3BIBATH

JCATCIbHOCTH, nu

TEOPETUYCCKUE ACICKTBI IIpEeIMETa C IMPAKTHUYCCKUMU

3aadyaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

Cnymarens o0ianaeT 0a30BBIMM 3HAHUSMH TI0 JTUCIUILIAHE
(MOIlyJHO), HO UCIIBITBIBACT TPYAHOCTHU IPHU CaMOCTOATCIIbHBIX
OTBETaX W HCIOJIb3yeT HETOuYHbIe (HOpPMYyTHPOBKH. B xome
OTBETOB OH JIOMYCKAeT OLIMOKH, KACAIOIIHECs CYyTH BOTIPOCOB.
Coymaresis crmoco0eH pemnath TOJIbKO CaMble TPOCThIC 3a1a4u
U BIAJEeT Ha0OpOM  METOJIOB

JINIIb MHUHUMAJIbHBIM

HUCCICOOBaHMU.

He cman

He cman

He cman

Caymwarens He oBiazen 00sS3aTeIbHBIM MUHUMYMOM 3HaHUN
10 IPEAMETY U HE MOXKET OTBETUTh Ha BOIPOCHI, JAXKE ECIIH

mpernoaaBaTciib 3a1acT JOITIOJTHUTCIIbHBIC HaBOIAIINEC

BOIIPOCHL.

Jucnumimza (MOIyJb)

CIIETYIOIIM 00pa3oM:

«Machine Learning (MamuHHoe oOyueHue)» OLEHUBACTCS

AKTHBHOCTb | Bec ‘KOJII/I'IQCTBO ‘ Onucanne
Haxonumenvhas oyenka

JlaboparopHsbie 60% 9 [IpakTrueckne 3aaaHus 1I0]] PyKOBOJCTBOM TPEIOIaBaTeIs

paboTHI JUTSL 3aKPETUICHUS] TEOPETUIECKUX 3HAHUH U Pa3BUTHUS
HaBbBIKOB

CopeBHOBaHUS 2 Kaggle-style copeBHOBanue ¢ 3amaueii Ha ML

TecTsl 5 B Teuenne cemectpa ciaymarensm OyayT HpeIIoKeHbI
HECKOJIBKO TECTOB 10 IMPOHACHHOMY MaTepHaIy

TBopueckoe 3a1anne 1 Pa3paboTka OpUrnHaIBHBIX TPOEKTOB JUIS PEIICHUS
HECTaHJAapPTHBIX 33/1a4 ¥ JIEMOHCTPAIIA HHHOBAIIMOHHOTO
MBIIILTCHHS

IIpomercymounas ammecmayusn

DK3aMeH 40% 1 [MuceMenHas paboTa HaJI 3aJ]aHUEeM, HAlPaBICHHBIM Ha
MPOBEPKY MOTYICHHBIX 3HAHUH W HABBIKOB MO JUCIUITIIHE
(MoysIHO)

B paMKax U3yudCHUA JUCHUTIIINHBI (MO,Z[y.]'I}I) BO3MOJKHO IMOJIYYCHHC 6OHyCHLIX OasIoB.

HTorosasi oneHKa pacCYUTHIBAETCH 110 HAKONMTEIbHOU NPH YCJIOBHHU, €CJIH CPEAHUH
0asnn caywmarenass cocraBisieT 4 u Oojee 0O0amnoB, mo ¢opmyae: «0,5 X cpegHee 3a
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nabopaTtopHbie padoTsl + 0,25 x cpemHee 3a copeBHoBanus + 0,15 x cpennee 3a tectol + 0,1 X
TBOPYECKOE 3aJaHUE».

Eciu ciymare/ib He BBIIOJIHSIET YCJI0BHE VISl MOJYUYEHHUS] OLEHKH M0 HAKONMMUTEJIbHOM
cucTeMe, eMy Heo0X0aAMMO cIaTh IK3aMeH. B 1anHoM ciayuae ¢opmysia pacuéra uTOoroBoi
olleHKU Mo aucuumiaude (Moayiw) «Machine Learning (MamunHoe o0yuenue)»: «0,6 x
HakomuTenbHas oneHka (0,5 X cpemHee 3a JiabopartopHbie paboTel + 0,25 X cpemHee 3a
copeBuoBanus + 0,15 x cpennee 3a rectsl + 0,1 X TBopueckoe 3amganue) + 0,4 X sx3aMen».

B ciyuae, ecsiu cpeaHuii 6a/u1 caymareisi coctanisieT 4 u 0ojiee 0aJ1710B, HO OH X04eT
YJIAYYIIUTh OIIeHKY, HTOroBasi OLEHKAa M0 AWCUMILIMHEe (MOJYJI0) BbICTABJSETCS II0
dopmyae: «0,7 x nakonurensHas onenka (0,5 X cpeanee 3a jgabopaTopHbie padoTsl + 0,25 X
cpennee 3a copepHoBaHus + 0,15 X cpemnee 3a Tectol + 0,1 X TBopueckoe 3amanue) + 0,3 X
AK3aMEH».

Texkyuuii KOHTPOJIb YCIIeBAeMOCTH 00y4aIOIIMXCS 10 IUCHUILIMHE (MOLYJII0)
I[IpumepHbIe foOMALLIHUE 3aJaHUS
JlaGopaTopHas padora 1

3aganue 1. [0.5 6amna]
Ortkpoiite daiin ¢ Tabnuieii (e 3a0yapTe Tpo e€ hopmar) B mepemenHyro data.
[Tonoxure B HOByI mepeMmenHyro data_spb Bce wumeromuecs gaHHbIE 1O OOBEKTaM
HeamwxkumocT Cankr-IlerepOypra.
CKOJIBKO 3ammuceid B ojTyuuBIeiics taduie data_spb?
IMoacka3ska region 2661 - sto Caunkr-IlerepOypr. Bce Kompl pernoHOB MOXKHO HAaWTH B
nepBoM cemuHape ML
3ananue 2. [0.5 6anna]
[IpoBeauTe aHaMM3 NaHHBIX: CACJIAWTE CICAYIONINE AT U OTBETHTE HA BOIIPOCHI.
e Ectb 111 B nanubix o CankT-IlerepOypry mpornyiieHHble 3HaueHus?
e Yanute Te nanubie (B data_sbp u data), mas koTopbix 3HaueHue 1EeHbI (Price) <=
0
« CkoJIbKO CTPOK ocTasioch B data u data_shbp?
3ananue 3. [2 6amna]
[Touccnenyiite, Kak pacupeeseHbl YACTOBBIC MpU3HAKH. /{7151 7TOro n300pa3uTe Ha OJHOM
nosoTHE box plot BceX YMCIOBBIX MPU3HAKOB.
Moackaska B pganHOM 3amanuu, BO3MOXXHO, 9TO Oyner chaenaTh 4yTh yAoOHee
uepe3 matplotlib wmu pandas
IMoacka3ka 3nauenus OyayT aydyllle BUIHBI, €CIIU BbI CI€JIaeTe Jorapu(pMupoBaHUe 10 OCH
y JU1sl oToOpaXkeHus rpaduxa
OTBeThbTE HA CIAEAYIOIINE BOIPOCHI:
1) [0.25 6anaa] B xakux ctonbiax HaOmr0aeTCst OOJBIIE BCErO BHIOPOCOB?
2) [0.25 Oanua] HaumHas ¢ KakuxX TpaHUIl I KaXIOTO M3 MPU3HAKOB HAYMHAIOTCA
BBIOPOCHI? (MOXKHO OTPENETUTH MPOTPaMMHO)
3) [0.25 6anna] Kakoii mporieHT BBIOPOCOB B KaXKIOM CTOJIOIE?
4) [0.25 6aana] Kak BbI 1ymMaere, moueMy B 3TUX CTOJIOIaX HAOII0JAI0TCS BHIOPOCHI?
5) [0.5 6anna] Kak Bl mymaere, SIBISIOTCS U OHU JCHCTBUTEIHHO BBIOPOCAMH HIIA STO
MOTJIH OBITh peabHbIe NaHHble? VcciaenoBanus MpUBETCTBYIOTCS!
6) [0.5 6anna) Kak BeI nymaeTe, B Kakux 3ajadax Obuio Obl HEOOXOIMMO yIASITh JaHHbBIE
00BeKkThI? A B Kakux - HeT? [IpuBeanTe mpuMephl MOCTAHOBOK TaKUX 3a/1a4y
3ananue 4. [1 6amn]
OTBeThTE HA BCE CIEAYIONINE BOTIPOCHI.
« Kakas cpennsis nena ksaptupsl no Cankr-IlerepOypry?
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o A MuHHUManbHAs?
o MakcumanbHasi?
e Bce 3T 11eHBI BhIIIE WM HUXKE, YEM CPEIHss 1IeHa Mo cTpaHe?
 Bce 3T 11eHBI BhIIIE WM HUXKE, UM CpeaHss 1ieHa 1o Mockae?
e CoBmaiaet Jim 3TO C BalIUMU OXHUJIaHUSMU? UeM Bbl MOXKeTe OOBSCHUTH TaHHBIE
3HaueHus?
3amanwme 5. [1 6amn]
VYnanure u3 naraceros data u data_spb te o0bekThI, KOTOpBIE HE BXOAAT B 0Tpe3ok [0.05
KBaHTWIIb; 0.95 KBaHTHIIB | 1O IPHU3HAKY Price.
CKOJIBKO CTPOK OCTa0Ch B KaX/10M U3 AaTaceToB?
3amanwue 6. [1 6amn]
[Toctpoiite rucTorpaMmy pacnpeeieHus Ipu3Haka "eHa KBapTUphl 3a KBapaTHbII MeTp"
(cozmaiite ero) B Cankr-IlerepOypre.
Ectb 111 kakue-to anomanuu Ha rpaduke? COOTBETCTBYET JIM TAKOE pacIpe/ieIeHue BalIiM
oXugaHusIM?
3amanue 7. [1 G6amn]
Ectb nu 3aBUCHMOCTb IIEHBI 3a KBaJgpaTHbI MeTp OT paiiona B Caukrt-IlerepOypre?
N306pa3ute 310 (IporpaMMHO) Ha KapTe.
IMoacka3ska [loctpoenue Ha kapTe ¢ moMolnbio plotly 6b110 Ha cemuHape.
IMoacka3ka Ecnu rpaduik HE OTPHCOBBIBACTCS, BO3BMUTE CITYYaiHYIO BEIOOPKY MEHBIIIETO
pa3mMepa
3amanue 8. [2 O6anmnal
OTBeThTE Ha CIEAYIOIINE BOIIPOCHI:
e ECTb 7111 3aBUCUMOCTD II€HBI KBAPTUPHI OT IDIOMIAJA KBAPTUPHI?
e A oT xuj0# mwiomanu?
e A ot sTaxa?
N3o0pa3ure 310 Ha rpadukax
IMoackaszka MoxHO BbIOpaTh ciy4yailHyt0 4acTh JaHHbBIX (IIPOBECTH CIMIUIMPOBAHUE), €CIIU
rpaduk cTpoutcs J0Ir0
3aganue 9. [1 Oamn]
o Kakuie BEIBOJIBI MOXKHO CHENAaTh, MO MOMYyYUBIINMCS pe3yibTaTaM BhlIlie?
« Kakue nepeMeHHbIe MOYKHO OBLIIO ObI HCITOJIB30BATH IS PEACKA3aHUsl CTOMMOCTHU
00BeKTa HEABMKUMOCTH?
e Kakue rumorespl mpoBepuiiv Obl €€ C MOMOIIBI0 MEPBOHAYAIILHOTO aHAIN3a
MAHHBIX?

JlabopaTopHasi pa6ota 2

3aganue 1 [5 6amioB]

BoT ocHOBHBIE ATanbl 00y4eHUs ¥ OLIEHKH KauecTBa CIy4ailHOTo Jieca:

1. ®opmupoBanne o0y4aromeil BbIOOPKH JJIs1 KasKA0I0 PEIIAIONIEero iepeBa:

Cny4aifHpIM 00pa3oM BeIOHpaeTCcsi HA00p OOBEKTOB M UX XapaKTEPUCTUK (TIPU3HAKOB) JIJIst
oOyueHus iepeBa NpUHATHSA petieHus. Llenesas nepemeHHas (To, 4To HEOOXOIUMO NPECKa3aTh)
TaK)ke BXOJUT B 00YJarOIIyI0 BEIOOPKY.

2. O0y4eHue pemIalOIMX JepPeBbeB!

Ha ocHoBe BbIOpaHHO# 00yyaromux 00bEKTOB U MPU3HAKOB CTPOUTCS pellaroliee AepeBo,
KOTOPOE IMBITAETCS] HAWIYUYIIMM 00pa30M MpeacKa3aTh LEeJIEeBYIO IEPEMEHHYIO.

[Iaru 1-2 moBTOpsieM st 00ydeHust N_estimators He3aBUCHUMBIX PEHIAIOIINX JCPEBLEB.

3. ArperupoBaHue penieHui AepeBbeB U (POPMHUPOBaHNeE NTPOTHO3A!

Jns kaxxaoro HaONIOIEHUST KaXI0€ JIEPEBO B JIECY BbIIAET CBOW MPOrHO3. DTHU MPOrHO3bI
arperupyroTcs (Hanpumep, IyTeM roJ0COBaHUs) I MOTyYeHHs OKOHYATEIbHOTO MPEICKa3aHUS
CIIy4alHOTO Jeca.

4. OneHKa Ka4yecTBa MOJIC/IN:
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[Tpon3BoauTCS OlLIEHKA TOYHOCTH MPOTHO30B CIyYailHOTO jeca Ha TECTOBBIX JAaHHBIX, HE
UCTIOJIb30BaHHBIX MpH oOyueHuu. [Ipu HE0OXOAMMOCTH, MOJIEIb MOKET OBITH J0000YyYeHa HMITH
HACTPOEHa IS MOBBIIIEHUS KauecTBa.

e BrpiOepute, Kakyl0  peamu3alUil0  XOTHTE  CHeNaTh -  JUIS perpeccuM Wiu
U1 kjaaccupukamuu. B cioydae BpIOOpa KiaccHpUKALMHU JIeTIAlTe pealu3aliio ¢ YYETOM
BO3MOYXHOCTH MHOT'OKJIACCOBOM KJlacCU()UKaLUU

e MOIKHO HCIIO/IB30BATH YK€ PEATM30BAHHBIE
kiaccel Sklearn tree.DecisionTreeClassifier u tree.DecisionTreeRegressor.

o Heuab3st HCIIOIB30BATH YK€ PEATU30BAHHbIC
kiaccel Sklearn ensemble.BaggingClassifier u ensemble.BaggingRegressor.

o Heo0xoaum xox peanuszauuu. bes Hero 3ajaHue 3acUnTHIBaTHCS HE OyAeT

KommenTapuu

o BriGepute aedontHble 3HaUSHMS AJ1s1 IPUBEIEHHBIX B KJIACCE NApaMETPOB U BCTABbTE UX

o Mo:kHO 100aBJSITH HOBBIE MMapaMeTpbl B MeTo self s Gonee mupokon peannzanuu
KJacca

e Mertoswi fit, predict nomkHBI 00513aTeIbHO MPHUCYTCTBOBATh. OT HUX OXUAACTCA
CTaHJIAPTHBIN MPUBBIYHBII (DYHKIIMOHAI U BBIBOJ 10 aHanoruu ¢ sklearn

o B cmyuae BpIOOpa 3amauu  KiIacCH(UKAIMM PEKOMEHIYeTCs TaKXKe cjaenaTh u
meron predict_proba, Ho 3TO HeOOsI3aTETBHO

3apanmue 2 [0.75 Ganna]

Boibepute u 3arpy3ute pataceT B COOTBETCTBMM C Balleld BbIOpaHHOW peanu3anuei
(perpeccus unu knaccuukanus). JlaraceTsl MOXKHO UCKaTh, HAPUMEP, BOT TYT:

o Hakaggle

« Ha google
3arpyxaTh JaTtaceT MOXKHO Kak M Hampsmyio B cpeay google colab, tak u uepes

yTrauTy gdown, 3arpy3uB UX MPeABAPUTEIBHO Ha CBOM T'yTrII-IUCK (TT0 aHAJIOTHH C CEMUHAPaMH)
e [Ipu HEOOXOIUMOCTH, BBIJCIIUTE TECTOBYIO BRIOOPKY MpH momoriu train_test split

IMoacka3zka: pekomeHayeM BbiOMpath He "urpymieunsie’/"o0yuatomue" naracersl. bpath
CJIMIIIKOM MHOTO JJAHHBIX TOKE HE HY)KHO, YTOOBI y BaC HOYTOYK HE CUMTAJICS OYEHbB JIOJITO.
3ananme 3 [0.75 Oamna)
Bribepute MeTpHKy KauecTBa U 0OOCHYITE ee BBIOOD.
3ananue 4 [1 6amna]
[IpenoOpaboTaiiTe naTacer Tak, Kak Bbl XOTHTE - MOXKETE MOPECePUYHUTh, MOYUCTUTH
MPOITYCKH, ITyMBI, aHOMAJIMH U TIp.
3aganue 5 [2 Ganna)
[TonGepure onTUMaIbHbIE TUIIEPHIAPAMETPHI M O0YUUTE 2 MOJEIIHN:
« Bamra peanuzanus random forest [1 6aswi]
e Peanuzanmsa random forest u3 sklearn [1 6aJjii]
Baxkno: HeoOxoauMo nepedpath nepedpath X0Ts Obl 3 pa3nuyHbIX TUiepnapameTpa. CeTku
JUTSL KQKJTOTO M3 HUX BBIOMpATe pa3yMHbBIE
addKon
addTexct
3aganue 6 [0.5 6anna]
CpaBHHUTE 2 MOJIENN:
e YV KaKo# MOTy4YHIIOCH BBIIIE KQUeCTBO HA TeCTe?
» Kakue ontrumanbHbIe TapaMeTphl NOIYYHIIACH Y JBYX MOJENEH?
« Kak BbI 1ymaeTte, 4eM 00yCIOBIIEHA pa3HUIIA B KAUueCTBE?
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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

IIpuMepHbIe 3a1aHus I TECTa
Tect 1.

1. Kakoii U3 cieayroumx airopuTMOB MAIIMHHOTO 00Y4YEeHHUSI SIBJISETCS TPUMEPOM
ancamOs1?
a) Pemaromiee nepeBo
b) I'panueHTHBII OyCTHHT
c¢) JIuneitHas perpeccus
d) Knacrepuzanus
OtBet: b) 'pagueHTHBI OyCTHHT

2. Kakas u3 cneyrommx XapakTepuCTHK PELIaloNIuX AePEBbEB SABISETCS UX OCHOBHBIM
MPEUMYIIIECTBOM?
a) Bricokast ckopocTs 00y4eHus
b) I[IpocTora uHTEpIIpETAIIUU
¢) Breicokast TOYHOCTH TPOTHO3UPOBAHHS
d) Huskast clio)XHOCTh allropuT™Ma
Ortser: b) IIpocToTa MHTEpIpPETALIUA

3. Kakoii u3 cieqyronux MeTo10B UCIIONB3YETCs ISl OLEHKH CI0XKHOCTU aITOPUTMOB?
a) OrieHka BpeMeHH 00yUeHUs
b) Ouenka BpeMeHH MpeacKa3aHus
¢) O1eHKa clI0XKHOCTH anroputMma no metpuke O(n)
d) Bce BhImenepevrcieHHbIC
Otser: d) Bee BeIlIenepeyncjieHHbIE

4, Kaxkoi u3 CICAYIOMUX aJITOPUTMOB MAllTMHHOT'O o6yquH;1 ABJACTCA ITPUMCPOM
IpaJUeHTHOro OycTHHra?
a) AdaBoost
b) Gradient Boosting
¢) Random Forest
d) Support Vector Machine
OrtBet: b) Gradient Boosting

5. Kakas u3 cienyromux XxapakTepUCTUK alIUPT-MOJAEINPOBAHUS SBJISIETCS €0 OCHOBHOM
LENbI?
a) [IporHo3upoBaHue BEPOATHOCTH COOBITHS
b) Onenka BIUSHMS MapKETUHIOBOW KaMIIaHUU
¢) Knacrepusaius KIMeHTOB
d) OOHapy:xeHue aHOMaJIHii
Oteer: b) Onenka BJANSHUSA MAPDKETHUHIOBO KAMIIAHUHU

6. Kakoit u3 cienyromux METoA0B UCTIONIb3YyeTCs AJIsl OCTPOSHUsI aHcaMOuIel anroputMoB?
a) barrunr
b) Byctunr
¢) CTokuHT
d) Bce BollenepevrcieHHble
Oteer: d) Bee BollIenepeyncieHHbIE

7. Kaxkoii u3 CJICAYIOIIUX aJITOPUTMOB MAIlTMHHOTO O6y‘-ICHI/I$I ABJISICTCSA NPpUMEPOM

pernraroniero aepena?
a) CART
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b) C4.5

c) ID3

d) Bce BhImenepevrcieHHbIC
OrtBet: d) Bce BbIlenepevyucjieHHbIE

8. Kakas u3 cieayronmx XxapakTepuCTUK TPAJIMEHTHOTO OyCTHHTA SIBJISIETCS] €M0 OCHOBHBIM
IPEUMYIIECTBOM ?
a) Breicokast ckopocTh 00yueHus
b) [IpocTroTa nHTEpIpETAINU
¢) Beicokast TOYHOCTh TPOTHO3UPOBAHHS
d) Huskast coskHOCTh anroputMa
OTtBeT: ¢) Bbicokasi TOUHOCTH NPOTHO3UPOBAHUS

9. Kakoii u3 cnenyromux METOA0B UCTIONb3YEeTCs Ui OLIEHKH KauecTBa artudr-
MOJICTTUPOBAHUS?
a) OneHka BpeMeHH 00yUeHHs
b) Ouenka BpeMeHH MpeacKa3aHus
¢) OrneHka CI0KHOCTH aITropuTMa
d) Ouenka TOYHOCTH TPOrHO3UPOBAHMS
Oteer: d) OneHKka TOYHOCTH NNPOrHO3MPOBAHUSA

10. Kakoii u3 CJICAYIOMUX aJITOPUTMOB MAallTMHHOT'O o6yquH;1 ABJACTCA ITPUMCPOM
aHCaMOJIsl PelIaroIIUX JePEBHEB?
a) Random Forest
b) Gradient Boosting
c) AdaBoost
d) Support Vector Machine
Ortser: a) Random Forest

Tect 2.

1. Kakoii u3 cienyronmx NOATUIIOB 33/1a4 MAIIMHHOTO 00yUeHUs SABIISETCS IPUMEPOM
3a1a4u Kinaccupukanmuu?
a) Perpeccus
b) Knactepuzarnus
¢) OGHapyxeHre aHoMalIun
d) Kareropuzamus
OrtBer: d) KaTreropusanus

2. Kakoii u3 cinenyromux METOI0B UCTIONb3YeTCs Il TOHMWKEHUS! pa3MEPHOCTH JAHHBIX?
a) PCA
b) t-SNE
c) LLE
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bece BoIIenepeyncieHHbIC

3. Kakoit u3 cneayromux aaropuTMOB MallTMHHOTO O0Y4EHUS SIBJISETCS IPUMEPOM METO/1a
oOHapyXeHHs] aHOMaJIUi?
a) One-Class SVM
b) Local Outlier Factor (LOF)
c) Isolation Forest
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BoIIenepeyncjieHHbIC
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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 UCTIONb3YEeTCs 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 CICOAYIOHIUX METOJO0B UCIIOJB3YETCA AJIs1 HHTCPIPETALUN MOI[CJ'ICfI MalIuHHOTI' O
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 CJICAYIOIMIUX METOJ0B UCIIOJB3YCTCA JJIs1 AMAarHOCTUKU CABUIA I[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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IIpumepHoe TBOpUYecKkoe 3aiaHHe

ean 3axanusa:

Pa3zpa0otaTh U IpeaCTaBUTh KPEATUBHBIM NMPOEKT, B KOTOPOM BBl IIPUMEHUTE KIIIOUEBbIE
KOHIICTIIUM MAIIMHHOTO OOYyYeHUs, MPOWJICHHbIE B Kypce, IJIs PEUIeHHs 3aJaud Ha CThIKE
HCKYCCTBA M IaHHBIX. Baia 11ess — co3ath "MHTEIEKTYalbHOTO Xy10’)KHUKA'": CUCTEMY, KOTOpas
aHAM3UPYeT XyAO0’KECTBEHHBIC NMPOW3BEICHHUS (HAIpUMeEp, KapTUHBI, (QoTorpaduu win Jaxe
MY3bIKaJIbHbIE KOMIIO3UIMH), TEHEPUPYET HOBbIE HJI€H, KJIaCCU(DULUPYET CTUIIN U BU3YaTU3UPYET
pe3ynbTathl. [IpoeKT 1omkKeH JeMOHCTPHPOBATh MOHUMAHKUE MTOCTAaHOBKH 3a1a4 ML, pa3innyHbIX
MoJiesiell 1 METOI0B MTOJANOTOBKH JAaHHBIX, a TAK)K€ KOHTPOJIb KayecTBa. JTO 3a/laHue MOOLIPSET
KpPEaTUBHOCTH, TIOITOMY BBl MOXETE BBIOpATh JHO0YIO XYJI0KECTBEHHYIO TeMy (0T aOCTPaKTHOTO
UCKYCCTBA JI0 aHainM3a (GUIBMOB WIM MY3bIKH), HO 0053aT€JIbHO UHTETPUPYITE KaK MUHUMYM 5
U3 TIEPEUHCIICHHBIX TEM Kypca.

OcHOBHBbIE TPEOOBAHMS U ITANBI:

1. Onpenennure OCHOBHYIO 3ajady Baumlero npoekra. Hampumep, mpenckasaHue CTHIIA
KapTHUHBI 110 U300paXeHUI0 (Ki1accu(puKaiys), TeHepaysl HOBbIX IIBETOBBIX MAJIUTP Ha OCHOBE
KJIACTepoB (KIACTepU3alMsi) WM PErpeccust [Uisl OICHKH "IMOIMOHAIBHOW TIyOUHBI"
npousBeaeHus. O0bAcHUTE, OYeMy 3TO 3a1aya ML, U Kak OHa CBs3aHa C peaJbHBIM MHUPOM
HCKYCCTBa.

2. CobGepute unm crenepupyiire garacet (Munumym 500 oOpasioB). [I[puMeHuTE TEXHUKH
oTOOpa M TeHepaluy MPU3HAKOB: HAIPUMEP, U3BJIEKUTE NMPU3HAKU U3 H300pakeHui (LBeTa,
TEKCTYpbI, (POPMBI) C TOMOILBIO T€HEPALMHU IPU3HAKOB, 3aTeM 0TOepuTe HauboJee pesieBaHTHBIE.
Hcnonp3yiite kinacrepusanuto (Hampumep, K-means) ans rpynnupoBKM NPOU3BENCHHUM IO
ctunsaM. He 3al0ynpTe MCKYCCTBO BH3yallM3alluu: cozfaiite rpaduku, auarpamMmbl WIH
MHTEPAKTHBHBIC BU3YaJIbl JUIs JIEMOHCTPALMU KJIACTEPOB U MPU3HAKOB (HAIpUMeEp, C TTOMOIIBIO
matplotlib unm seaborn).

3. INocTpoiiTe HECKOIBKO MOJIENIEH:

o Merpuyeckue aqropuTMbl WIN JUHEHHYIO PETPECCUI0 JUIs MpPEJCKa3aHUsl YHCIEHHBIX
XapaKTEpUCTHK (Harpumep, "IpKOoCTh" KapTHUHBI).

o Jluneiinple Mojenu KiacCU(pUKALMK WM pellarolliye JepeBbs A KaTeropus3aluu
cTwiielt (Hanpumep, "umnpeccuoHu3m" vs. "kyousm").

o AHcamM0aM alrOpuTMOB (CITy4yaiHble Jieca WK TPAJUEeHTHBIA OyCTHHT) AJIS yIy4IIeHUs
TOYHOCTH.

OOmbscHuTe BBIOOP Mojenei, ¢pyHkuuu omubOku (Hampumep, MSE s perpeccun uiu
accuracy s Kjaccu(UKaIm) v IPOBEANTE KOHTPOJIb KaUueCTBa: pa3JIeIuTe JaHHBIC Ha train/test,
UCIIOJIB3YHTE KPOCC-BATMIAIIMIO M OLIEHUTE cMeneHne/pazopoc (bias-variance tradeoff).

4. CpaBHute Mojnenu mo Mertpukam (precision, recall, AUC mgns xnaccuduxamum).
OO6cynuTe CI0XKHOCTb aJTOPUTMOB: MOYEMY CIydaiiHBIN JIeC MEeHee CKJIOHEH K Iepeo0ydeHHIo,
yeM oJuHouyHOe JepeBo? Busyamusupyiite pesynaptathl (ROC-kpuBble, confusion matrix) u
IPEUIOKUTE CIIOCOObI ONTUMU3AIUK (HapuMep, HaCTpOKKa rMIeprnapaMeTpoB).

5. JlobaBbTe KpEAaTUBHOCTb: WHTEIPUPYHTE TEHEpalMi0 HOBBIX '"mpou3BeneHui"
(HampuMep, ¢ MOMOUIbIO MPOCTHIX N'EHEPATHBHBIX HJEH Ha OCHOBE KJIAcTEpPOB) MIIM cO3ZaiTe
MHTEPAaKTUBHBIA MPOTOTHN (Hampumep, BeO-MpuiiokeHHe ¢ Bu3yanuzauusmu). [IpencraBbre
MPOEKT B JopMe KOPOTKOTO BUAEO (2-3 MUH) UJIH CITAiI0B, T/ie mokaxkeTe kof (Ha Python c scikit-
learn), pe3ynbTarhl ¥ BUusyanuzanuu. OLeHNTe, Kak Ball "XyJO0KHUK' CIIpaBisieTcs ¢ 3a/1auei.

Kpurepun onenkn:

e ['myOvHa npuMeHeHus TeM (MUHUMYM 5 U3 CIIUCKA).
o KpeaTuBHOCTh M OPUTHHAIBHOCTD UJIEH.

o KauecTBo K012 M BU3yanu3alui.

o TouHOCTH MOJIENIEH U aHAJIN3 KaYeCTBa.

o IlpesenTanus (ACHOCTb, CTPYKTYpa).
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IIpuMepHbIe 3aJaHNs 10 COPEBHOBAHUIO

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

Bbyctunra"

Tema: Pazpabotka 3ppexTuBHBIX Mojenel armdra-MoIenupoBaHUs ¢ UCIIOIB30BAHUEM

pelauX 1epeBbeB, aHcaMOJIel aITOPUTMOB U IPATUEHTHOTO OYCTHHTA.

3amanuda:

1. 3amauya 1: Paspaboraiite Mojaenp arm@Ta-MOIETUPOBAHMS, WCIOIB3YS PEIIArOIIIe
JIepEBBS, U1 IPOTHO3MPOBAHUS BBITO/IBI OT MApKETUHTOBOW KaMITAaHUU Ha OCHOBE Habopa
MIPU3HAKOB, BKJIIOYAIOIIET0 AeMorpaduyeckue 1 MoBeJeHYeCKUe JaHHbIE KJIMEHTOB.

2. 3amaua 2: Co3paiite aHCcamMOJIb alTOPUTMOB, BKIFOUYAIONINI TPaTUEHTHBIA OYCTHHT, IS
yIy4IIEHUS! TOYHOCTH MPOTHO3WPOBAHUS aruinTa-MOJIEIUPOBAHUS IO CPABHEHUIO C
MOJIEIbIO U3 3a7auu 1.

3. 3apaua 3: [IpoBeauTte aHaIU3 CIOKHOCTH aJITOPUTMOB, UCIIOJIb3yEMBIX B 33/1a4ax 1 u 2, u
onieHUTE UX A3(PPEKTUBHOCTH B 3aBUCUMOCTH OT pazMepa 00ydaromieii BHIOOPKH.

Kpurepum ouenku:

1. TouHocTh nporHo3upoBanus: OneHKa TOYHOCTH MOJETICH aruTa-MOIeITUPOBAHUS 10
merpukam MAE u RMSE.

2. CiaoxHocTh aJIropuTMoB: OIICHKA CI0KHOCTH aJITOPUTMOB, UCTIONB3YEMBIX B 33auax |
U 2, IO METpHUKaM BpeMeHU 00yUeHHUs U BPEMEHHU Ipe/ICKa3aHusl.

3. D¢dexTuBHOCTHL aHcamOJeli: Ouenka >PQGEeKTUBHOCTH aHcamOield alropuTMOB,
UCIONIB3YEMBIX B 3a/lade 2, M0 METPHKaM YIYYIICHHUS TOYHOCTH MPOTHO3UPOBAHUS I10
CPaBHEHMIO C MOJIETIBIO U3 3a/1auH 1.

4. KauvectBo mnpe3eHtanmuu: OLEHKa KayecTBa MPE3CHTAIMU pE3yJbTaTOB, BKIIOYAS

SACHOCTb U CTPYKTYPHPOBAHHOCTDE OTYETA, 4 TAKKC BU3yaJIU3allUIO JaHHBIX.
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