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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 O0Y4YEeHHUs, OBJIaICHUE CIylIaTeNIMU
WHCTPYMEHTApUEM, MOJCISIMH M METOJaMHU MAITUHHOTO OOYYEeHHs, a TakKe MpHoOpeTeHue
HaBBIKOB HCclieoBaTeNsl AaHHBIX (data scientist) u pa3paboTurMka MaTEMaTHYECKUX MOJCIICH,
METOJIOB M aJITOPUTMOB aHAJIN3A JTAHHBIX.

3amauyu u3y4eHusi JUCUMILIMHBI (MOXYJISA):

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

BBIOOPKH, TTepeo0yUdeHe, perysspu3anus);

— 3HaHHWE Pa3TUYHBIX THIIOB MAIIMHHOTO 00y4ueHHs (00yueHue ¢ yunuTesem, ooyueHue 0e3
yuuTens, 00y4eHue ¢ NOJKPENICHUEM);

— 3HAaHUE OCHOBHBIX AJITOPUTMOB MAIIMHHOIO OOYy4eHUs (JIMHEHHbIE MOJENH, ePEBbs
peleHuii, ancaMOJu Moiesiel, HeMpOHHBIE CETU U Ip.);

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

— HW3YYEHHE METOJIOB OIICHKH MPOW3BOAMTEIBHOCTH MOeNei (TOYHOCTH, mojHoTa, 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 Pa0OTHI C A3bIKOM IporpaMmupoBanust Python u ero Oubaunorexamu asis
pabotsl ¢ nanHeIMU (NumPy, Pandas, Matplotlib);

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

— CIOCOOHOCTh BU3YaJM3UPOBATh JaHHBIE [UIS BBIBICHUS 3aKOHOMEPHOCTEH W
AHOMAIIMH; yMEHHE BRIOUPATH M TPUMEHSTH MOIXOASIINE aITOPUTMBI MAIIIMHHOTO O0YUYSHHS JJIs1
peleHusl KOHKPETHBIX 33/1a4;

— CcImocoOHOCTh HACTPAWBATh TUTIEPIIAPAMETPBI MOJIENIEH M TPOBOIUTH HX OICHKY;

— yMEHHUE MHTEePIIPETUPOBATh Pe3yIbTaThl PAOOTHI MOJIENEH U AeTaTh BEIBOBI 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 aHAIM3UPOBATh PE3yIbTaThl H 000CHOBBIBATH BHIOODP 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
3auem ¢ oyeHKoIl 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. OyHKIINU OMHUOKH U (PYHKIIHOHAIIBI
kadectBa. JInneitHbie Moaeny knaccudukanuy. Pemaronie
JiepeBbsi. AHCAMOIU aJrOPUTMOB

3 KonTtpons kauectBa u Crnyuaitnble sieca. ['paguentasiii 6yctur. ClI0XKHOCTh
CJIO’KHOCTh aJITOPUTMOB ITOPUTMOB, CMELIEHHE U pa3zdpoc
4 OOyueHne Ha HEpa3MEUYEHHBIX 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 : UsnarensctBo HOpaiit, 2025. — 89 c. — (Briciiee oOpa3oBanue). —

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
o0ecrieyeHHEeM  JIOCTyNa B  3JEKTPOHHYIO  HMH(POPMAlMOHHO-00pA30BATENIbHYIO  CPEny
YHuBepcurera.

OOyuaromMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 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/

[Tepeuenr WHDOPMANMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
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 JInuen3nonnoe / cB060IHO
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 CAMOCTOSATEIBHOU pa0OoThl 00yYarOIIUXCsl TI0 3aJaHHIO MTPEToJaBaTells, HallPaBJICHHbBIC Ha
pa3BUTHE  HABBIKOB  NPO(ECCHOHANBHOW  JIEKCUKH,  3aKpEIUICHHE  MPAKTHYECKUX
po(hecCHOHANTLHBIX KOMIIETCHIIUN, TOOIIPEHUE MHUIIUATHB.

Jlexyus — CHCTEMATHYECKOE, IIOCIEA0BATEIBHOE, MOHOJIOTUYECKOE  M3JI0KECHUE
npernoiaBaTeseM yueOHOTo MaTepurana, Kak IpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nmekuuii peKOMEHIYETCs BECTH KOHCHEKT JIEKLMH: KpPaTKO U CXEMAaTU4YHO
(GUKCHpPOBATh OCHOBHBIC HJICH, BBIBOJBI M OOOOIICHWS JICKIMH, BBIICISITH BaKHBIC MBICIH,
KIIFOYEBBIE CIIOBAa M TepMHHBI. HeoOXOOMMO OTMETHTHh BOMPOCHI WM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYAHEHUS], U TIONBITATHCA HAUTU OTBETHI B PEKOMEHIOBAHHOM suTepaTtype. Eciu
pa3zoOpaThCcsi B MaTepuane He yAaercs, cleayeT chopMmyiaupoBaTh BOINPOC M 3a4aTh €ro
MIPEMNO/IaBaTeII0 Ha KOHCYJIbTAIIMU UJIH BO BPEMSI CEMUHAPCKOTO (IIPAKTUYECKOTO) 3aHSTHS.

Yuacmue 6 npaxmuuecxkom 3anamuu (ayoumopmnas paboma) — akTuBHasi paboTa ciaymiarens
Ha CEMHUHApE, €ro OTBETHI Ha BOTPOCHI MIPETIOIaBaTelNlsl M YIaCTHE B AUCKYCCHH.

Jly1s ycrenmHoro y4actusi B CEMUHAape CIYIIaTeIsIM peKOMEHAYETCs 3apaHee 03HaKOMUTHCS
C TeMO# 00CYXIIEHHsI, TPOYUTATh HEOOXOIUMBIE MaTepHajIbl U MOArOTOBUTH BOIPOCHL. BaxkHo
AKTHUBHO CJIYIIaTh M BOBJEKAThCS B IMCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS M apTyMEHTUPYS HX.
[Ipr oTBeTax Ha BOMPOCHI MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHM H 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 I JOCTHIKEHMS OIPEACIICHHOW LENH, AEMOHCTPUPYS CBOHU
HaBBIKM, 3HAHUSI WJIM CIOCOOHOCTH B 3aJIaHHOM 00JIaCTH.

B mpouecce moaroToBKM K COPEBHOBAaHUIO ONIMPANTECh HA CIEAYIOIINE PEKOMEHAIUN:

1. Ilonumanue 3agayM: BHUMATEIbHO H3YYUTE YCJIOBUS COPEBHOBAHUS U YETKO
OIpeNIeNIUTE 3a]ady, KOTOPYIO HEOOXOAMMO pEeHIUTh. YOequTech, 4TO Bbl IOHUMAETE, KaKHe
METPHUKHU OyIyT UCTIOIB30BATHCS JUISl OLIEHKH BallUX Pe3yJIbTaToB.

2. COop maHHBIX: O3HAKOMBTECH C TIPEIOCTABICHHBIM HaOopoM naHHBIX. [IpoBemute
aHaJI3 JIaHHBIX, BBIIBUTE MPOIYILEHHbIE 3HAYEHHUsI, BEIOPOCH U APYrHe 0COOEHHOCTH, KOTOpPbIE
MOTYT MOBJIHSITH HA MOJIETb.

3. BbIOOp aJaropuTMoOB: HCCIeNyiWTe pazIUYHble AITOPUTMbI MAIIMHHOIO OOYy4YeHHMS,
HNOAXOAdIMe Ul Bamed 3agadu. HauHuTe ¢ mpocThIX Mojenel, 3areM IepexoauTte K Oonee
CJIO’KHBIM, €CITH 3TO HEOOXOAUMO.

4. O0yuyeHune U BaJIMJAUMA: pa3feuTe AaHHbIE HA OOYYalollyl0 U TECTOBYIO BBIOOPKHU.
Hcnonb3yiiTe Kpocc-BaIUIAIMIO /ISl OLIEHKH KauecTBa MOJIEH U U30eKaHHs epeoOyueHHs.

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

6. JlokymMeHTAUUsl ¥ MPe3eHTANMA: BEIUTE 3aIMCHA O CBOMX IOJXO/aX, pe3ylbTarax U
BbIBOZIaX. [I0ArOTOBBTE SICHYIO M CTPYKTYPHUPOBAHHYIO MPE3CHTALMIO JJIs1 (PUHATIBHOTO OTYETA.
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7. O0paTHasi cBSI3b W YJy4llleHHe: IIOCJIe TOJy4YeHHUS pe3yNbTaTOB COPEBHOBAHMUS
MPOAHATM3UPYUTE OMMOKKM W HEJAOCTAaTKH Bamed wmojenu. Vcmomp3yiTe 3TOT ONBIT 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 COCTABJICHBI K KIIFOYCBBIM IOHATHAM, OCHOBHBLIM pas3aciiaM,
Ba)KHBIM TEPMHUHOJIOTHYECKUM KaTETOPHSIM H3y4aeMOi TUCIUTUTHHBI (MOYJIS).

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

Homawnee 3a0anue — HabOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMATHUMHU 3aJaHUSIMA Ba)XXHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOJIHEHHs. PekoMeHyeTcss pa3douBaTh 3aaHUs Ha JTarbl, YTOObI
n30exaTh MEeperpy3kd W JIydille yCBOWTH Marepuai. Mcmonab30BaTh pas3idyHble HWCTOYHUKHU
uH(pOopMalnK, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJis 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 MaTepHajIOB IUIAHOB U T€3UCOB OTBETOB, U3yUEHHUE JIOTIOJIHUTENIbHBIX TE€M, 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 arrecTalusi 1O AMCHUIUIMHE (MOZYJIO) OCYIIECTBISIETCS B (Qopme
IK3ameHa.

Jns OoueHMBaHUSA TEKYLIErO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
UCIIOJIB3YETCS JIeCATHOAIIbHAS IIIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCSA C TPaJAUIIMOHHOU
MATUOATIIPHON MIKANOHN CIEAYIONIUM 00pa3oM:

JecaTubannbuas) IlaTtudannbHas Ouenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00y4yeHusi 1o JUCHUILIHHE (MOYJIIO)

10 OTtnuyaHO 3auTeHo Chymarens MOJHOCTBIO BIIAZCET 3HAHHUSIMHU,

9 OTIIMYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 mnporpamMme, Hu

8 OTIHYHO 3auTeHo rIyOOKO OCMBICISICT JUCHUILUIMHY (MOIYJIb).

OHn CaMOCTOATEIHLHO " JIOTHYECKU
MOCJIE/IOBATEIbHO OTBEYACT HA BCE BOMPOCHI,
aKIEHTUPYS BHUMAHUE Ha HanOOJee BaXKHOM.
Ymeer aHAJTU3UPOBATH, CpaBHHBATH,
KJIACCU(HUIIMPOBATD, 0000111aTh,
KOHKPETH3HUPOBATH M  CHCTEMATU3UPOBAThH
HSy‘IeHHBIﬁ Marc€puall, BBIACIIAA KIIOYCBBIC
MOMEHTBI M  YCTaHABIMBas MPUYUHHO-
clencTBeHHbIe CBsi3u. YeTko ¢opMmynupyer
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Hecarubannpuas) I[IarudanabHas Ouenka 3a O0uiast xapakTepuCcTHKA pe3yJabTaTa

OLICHKA OLICHKA 3ayer 00y4eHHUs N0 JUCHUTILVINHE (MOIY.TI0)
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3yabTaThl AHAJIM30B u OpyTUX

WCCIIEIOBAHNN, a TaKKe€ pEeLIaeT CI0KHbIE
3agaud. Ciymartenb XOpOIIO 3HAaKOM ¢
METOAAMHU HCCIICIOBaHUSA, HEOO0XOIUMBIMU
JUISL TIPAaKTUUYECKOM JesITeIbHOCTH, U YMEET
CBSI3bIBATH TEOPETUYECKUE ACTIEKTHI
JUCHUIUIMHBL  (MOAYJsI) € MNPaKTUYECKUMHU

3aJlauaMH.
7 Xoporto 3auTeHo Crnymarens o0najaeT 3HAHUSAMHU IIpeIMeTa
6 Xopomo 3auTeHo IMOYTH B TIONHOM oOBeMe  pabodei

MPOrpaMMbl M CaMOCTOSTEIIBLHO, JIOTUYCCKH
MOCJIEeIOBATENIFHO M BCECTOPOHHE OTBEYACT
Ha BCE€ BOIIPOCHI, aKLEHTUPYs BHHUMaHHE Ha
HaunboJiee 3HAUYMMBIX MOMeHTax. OH ymeeT
aHATU3UPOBATH, CPaBHUBATH,
KJIACCU(HUIMPOBATD, 00001IaTh,
KOHKPETH3HUPOBATh W CHUCTEMAaTH3HPOBATH
W3Y4EHHBIA  Marepuasl, BBLACHAS  €r0
KIIFTOUYEBbIC ACIICKThI u yCTaHaBJIMBas
MPUIHHHO-CIICICTBCHHBIC CBSI3H.
DopMynMpyeT CBOM OTBETHI, YBEPEHHO
WHTEPIPETUPYET pe3yabTAaThl AHAIU30B U
JIPyTUX HCCIIEIOBAHUMN, a TaKXKe peluaer
CJIOKHBIC CUTyallUOHHBIC 3aga4du.
Crhymiatens XOpOIIO 3HAKOM C METOJaMU
HCCIICIOBAHU, HEOOXOIUMBIMU JUIS
MPAaKTHYECKOW  JEATETBHOCTH, U  yMeeT

CBSI3BIBATh TEOPETHUECKUE ACTIEKTHI
MpeaMeTa ¢ MPaKTUIECKUMU 3a/1a4aMHu.

5 Y I0BACTBOPUTEIHHO|  3aYTEHO Cnymarens 00sagaer 0a30BbIMUA 3HAHUSMU

4 y,I[OBJ'ICTBOpI/ITeJ'ILHO 3ayTeHoO 0 JUCHUITIIMHE (MO}:[yJ'IIO), HO HCIIBITBIBACT

TPYAHOCTH TIPH CAMOCTOSTENLHBIX OTBETaX U
UCTIOJIb3YeT HeTOouHble (OpPMYyIUpPOBKH. B
XO0/lle OTBETOB OH JIOMYCKaeT OIMOKH,
Kacaromuecss cyTd BorpocoB. Ciymarenb
CHOCOOEeH pelarb TOJBKO CaMble IMPOCTHIE
3aJaud M BIAACeT JUIIb MHHUMAaJIbHBIM
HaOOpOM METOJIOB HCCIIEIOBAHUSI.

He CIAaH He 3aureno CnymaTenL HE OBJIaJAC]I 00s13aTEIbHBIM
He cJaH He 3auteno MHUHHUMYMOM 3HAHUHM 110 nmpeaMeTy MU HE
1 He craH He 3auTeno MOXET OTBCTHUTb Ha BOIIPOCHI, AAXKEC CCJIH

MPENOJABATENb  3aJacT  JIONOJIHUTEIbHBIE
HaBOJISIIIIE BOTIPOCHI.

Hucuumnmua (monyns) «Machine Learning (MamunHoe oOy4deHHe)» OLIEHUBAETCS
CJIETYIOIIUM 00pa3oM:
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AKTHBHOCTH ‘ Bec ‘ KoanuecTso Onucanne

Hakonumenvnasn OUEHKa

Homamnue 3aganns | 60% 13 [TuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOpPBIE HYKHO
PEIIUTh 3a OTPAaHUYCHHOE BpEeMs

CopeBHOBaHUE 1 Kaggle-style copeBroBanue ¢ 3amaueit Ha ML

TecTbl 1Mo KM 3 B Tedenue u3ydeHHs: TUCUUILTHHBI (MOIYJIS) CITyIIATEIISIM
OyayT MPEe/IO’KEHBI HECKOIBKO TECTOB IO MPOHICHHOMY
Martepuany

IIpomericymounan ammecmayusn

3ader ¢ OIeHKOM 40% 1 [Tucemennas paboTta Haj 3adaHIEM, HalIpaBJICHHBIM Ha
NPOBEPKY MOJTYYCHHBIX 3HAHUH M HABBIKOB IO JUCIUILINHE
(Momysro)

dopmya pacuéTa UTOrOBOIi OLIEHKHU Mo JucnuiinHe (Moayaw) «Machine Learning
(MammHHoe o0ydyeHnne)»: «0,6 x HakonurenpHas oreHka (0,5 X cpeHee 3a JOMAIIHHUE 3aaHus
+ 0,25 x copeBHoBanue + 0,25 x cpegHee 3a TecThI 10 JiekusiM) + 0,4 X 3a4eT ¢ OIEHKO»

HToroBasi OlieHKa BBICTABISETCS MO HAKOMHUTEIBHOW MPHU YCIOBUH, €CIHA CPEAHHNA Oaj
cIIylaTens 3a JJOMallHue 3aJJaHus cocTaBisieT 4 1 Gojee 6ayios.

Ecnu ciaymarens He BBINONHSET YCIOBHE JISi TIOJYYEHHUS OICHKH IO HAKOMUTEIbHOU
cucreMe, eMy HeoOXOAUMO C/IaTh SK3aMeH. B 1aHHOM ciydae oleHKa 3a JUCHMILIMHY (MOAYIb)
BBICTaBIIIETCS 10 (hopmyde: «0,6 X HaKOMUTENbHAs OLleHKa 3a cemecTp + 0,4 X OIleHKa 3a 3a4eT ¢
OLIEHKOI.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH 00YUYAIOIIUXCS M0 JTUCHUILINHE (MOTYJIIO0)
IIpumepHbIe JoMALIHUE 3 aHUS
JlomamHee 3apanue 1

3ananue 1. [0.5 6anna]
OTkpoiite (aiin ¢ Tabnureit (He 3a0yapTe po €€ hopmart) B iepeMeHHyro data.
[Tonoxure B HOBYW mepeMeHHyto data_spb Bce wumeromuecs maHHbIE 1O OOBEKTaM
HenBkuMocTu Cankt-IlerepOypra.
CKoJTbKO 3aImiceit B moJIyuuBIieiics tabnuiie data_spb?
IMoncka3ka region 2661 - sto Cankr-IletrepOypr. Bece Kopl perioHOB MOKHO HAaWTH B
nepBoM cemuHape ML
3aganue 2. [0.5 6amna]
[TpoBennTe aHanM3 JaHHBIX: CAETIAaWTe CIEAYIOIIUE LIAard U OTBEThTE Ha BOIPOCHI.
e EcTb 1 B nanHbIx 1o CankT-IlerepOypry npomnyiieHHble 3HaueHus?
e Yanure te nanubie (B data_sbp u data), mis KoTOpbIX 3HaUYeHHe 1eHbI (price) <=
0
« CKOJIBKO CTPOK ocTanoch B data u data_sbp?
3aganue 3. [2 Oamna)
[Touccnenyiite, kKak pacrpeaeaeHbl YUCIOBbIE PU3HAKU. J[J1s1 3TOro n300pa3uTe Ha OTHOM
noJioTHe box plot BceX YMCIOBBIX MPU3HAKOB.
Ioacka3ka B gaHHOM 3amaHuM, BO3MOXKHO, 3TO OyneT cnenarte 4YyThb YAoOHee
gepe3 matplotlib niu pandas
Ioacka3ka 3HadyeHus OyTyT Jiydllle BUAHBI, €CIIU BBI CJIeNIaeTe JIorapu(pMUpOBaHUE MO OCH
y 15l oToOpaXkeHus rpaduxa
OTBeThTE Ha CIENYIOLINE BOIIPOCHI:
1) [0.25 6anaa] B xakux ctonbmax HaOmr0aeTCst OOJBIIE BCErO BHIOPOCOB?
2) [0.25 6anua] Haunnas ¢ Kakux TpaHMI] A KaKIOTO M3 IMPU3HAKOB HAYMHAFOTCS
BBIOPOCHI? (MOKHO ONPEAETUTh MPOrPaMMHO)
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3) [0.25 6aana] Kakoit mpo1eHT BHIOPOCOB B KaXKIOM CTOJIOIE?
4) [0.25 6anaa] Kak BbI nymaere, mouemMy B 3TUX CTOJIOIaX HAOIIOAIOTCS BEIOPOCHI?
5) [0.5 6aana] Kak Bl mymaere, SIBJISIFOTCS JIM OHU JICUCTBUTEIIBHO BBIOPOCAMH WIIH 3TO
MOTJIH OBITh pealibHbIe TaHHbIe? MccieqoBanus MPUBETCTBYIOTCS !
6) [0.5 6aana] Kak Bl 1ymaere, B Kakux 3aj1adax ObLJI0 ObI HEOOXOIUMO YAQIATH JaHHBIC
00beKThI? A B Kakux - HeT? [IpuBeauTe npuMepsl IOCTAHOBOK TaKUX 3aday
3amanwue 4. [1 6amn]
OTBeTbTE HA BCE CIEAYIONINE BOTPOCHI.
e Kakas cpennsis nieHa kBaptupsl mo Cankt-IletepOypry?
o A mMuHuUManbHasg?
o MakcumanbHas?
e Bce 3Tu 11eHbI BhIlIe WM HUKE, YEM CPEJIHSIs [IeHa Mo cTpaHe?
e Bce 3Tu 11eHbI BbILIE WM HUKE, YEM CpeiHsIs 1ieHa o Mockse?
e CoBnaziaer Jiv 3TO C BALIUMH OKUJIAHUSIMHU? UeM Bbl MOXKETE OOBSICHUTD JaHHbBIC
3HAYEHUS?
3amanwme 5. [1 6amn]
Vnanure u3 paraceroB data u data_spb te o0bekThI, KOTOpPBIE HE BXOAAT B 0Tpe30ok [0.05
KBaHTWIIb; 0.95 KBaHTHIIB | 11O IPU3HAKY PriCe.
CKOJIBKO CTPOK OCTaJOCh B KaX/I0M U3 JaTaceToB?
3amanue 6. [1 Gamn]
[Toctpoiite rucTorpamMmy pacmpeeneHus mpu3Haka "1eHa KBapTUphbl 3a KBaJpaTHbIi MeTp"
(cozmaiite ero) B Cankt-IlerepOypre.
Ectb 11 kakue-to anomanuu Ha rpaduke? CoOTBETCTBYET JIM TAKOE pacIipe/ie]ICHUE BallluM
OXXKUITaHuIM?
3ananue 7. [1 6amn]
Ectep 5 3aBUCMMOCTH IIEHBI 3a KBaJipaTHBIM MeTp OT paitona B Cankrt-IletepOypre?
N3o00pa3ute 310 (MporpaMMHO) Ha KapTe.
IMoacka3ska [loctpoenne Ha kapTe ¢ MOMOIIBIO plotly ObII0 HA cemMuHApe.
IMoacka3ska Ecnu rpaduik He OTpUCOBBIBAECTCS, BO3BMUTE CIIYYaliHYIO0 BHIOOPKY MEHBIIIETO
pazmepa
3ananue 8. [2 6amna]
OTBeThTE Ha CIENYIOINE BOIIPOCHI:
e ECTb 1M 3aBUCHMOCTb LI€HBI KBAPTUPHI OT TUIOLIAAN KBAPTUPHI?
e A ot xumoi momaau?
e A ot 3Taxa?
N306pa3ute 310 Ha rpadukax
IMoacka3zka MoxHO BBIOpaTh cy4yaiiHyt0 9acTh JaHHBIX (IPOBECTH COMIUTMPOBAHHE), €CITU
rpaduk cTpouTcs 100
3anmanue 9. [1 6amn]
» Kakue BBIBOIBI MOXKHO CJIE1aTh, 10 MOJYYHBITUMCS PE3yJIbTaTaM BhIIIe?
« Kakue nepeMeHHbIe MOKHO OBIJIO ObI HCIIOJIB30BATh IS MPEACKA3aHUsl CTOUMOCTH
00beKTa HEABUKUMOCTH?
e Kakuie rumote3bl mpoBepuiin Obl €Ile C MOMOIIBI0 MEePBOHAYAILHOTO aHaIn3a
JTaHHBIX ?

Jlomamnee 3aganue 2

3ananmue 1 [5 6amios]

Bot ocHOBHBIE ATanbl 00yueHUs U OIEHKH KauecTBa CIy4aifHOTO Jieca:

1. ®opmupoBaHue 00yuyaromieii BLIOOPKH /151 KAXKI0r0 Pelialiero jaepena:

CrnyuaitHeiM 00pa3oM BeIOMpaeTcss HA0Op 0OBEKTOB U UX XAPAKTEPUCTHUK (TPU3HAKOB) IS
00ydeHus aepeBa NpuHsITHS pemenus. LleneBas nepemenHas (To, 4To HEOOXOIUMO TTPEICKA3ATH)
Tak)Ke BXOJUT B 00YYArONIYI0 BEIOOPKY.
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2. O0y4yeHMe pelIaAOIINX IepeBbeB:

Ha ocHoBe BrIOpaHHO# 00y4ar0mux 00BEKTOB U MPU3HAKOB CTPOUTCS PEIIAoIIee IePeBo,
KOTOPOE MbITAETCS HAWIYYLIUM 00pa30M MpesicKa3aTh LEeJEBYIO IEPEMEHHYIO.

[Ilaru 1-2 moBTOpsieM st 00y4eHust N_estimators He3aBUCUMBIX PELIAIOIINX JCPEBLEB.

3. ArperupoBaHue peuieHui qepeBbeB U GopMUPOBaHNE IPOTrHO3A:

Jnst kaxaoro HaOMIOJIEHUS KaXK/10€ JIEPEBO B JIECY BBIJAET CBOM MPOrHO3. DTU MPOTHO3bI
arperupyroTcs (Harpumep, IyTeM ToJI0COBaHMs) ISl MOTYYeHHs] OKOHYATEIbHOTO MpeIcKa3aHus
CIIy4alHOTO Jieca.

4. Onenka kauyecTrBa MOJeJIN.

[Ipou3BOaUTCS OlEHKA TOYHOCTH MPOTHO30B CIYYalHOTO jeca Ha TECTOBBIX JAHHBIX, HE
MCIOJIb30BaHHBIX IIpU 00ydeHuu. [Ipu HeoOxonauMocTu, MoJIedb MOXKET ObITh 10000YUYEeHA WIIH
HACTPOEHA JIJIsl TOBBIILICHUS KaueCTBa.

o Bribepute, Kakylo  peanu3alUil0  XOTUTE  CcAelaTh - IS perpeccuu Uiu
Uit kiaccuukanuu. B ciydae BbiOOpa KIaccM(puKAUMU JelaliTe peanu3aiuio ¢ y4eToM
BO3MO>XHOCTH MHOTOKJIACCOBOM KJIacCu(PHUKAIIUU

e Mo:KHO UCII0JIB30BATH YK€ PEaTU30BAHHbBIC
kiaccer SKlearn tree.DecisionTreeClassifier u tree.DecisionTreeRegressor.

e Heab3s HCIOIB30BATH YK€ PEATM30BAHHBIC
kiaccel SKlearn ensemble.BaggingClassifier u ensemble.BaggingRegressor.

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

KomMenTapun

o BriGepute nedonTHbie 3HaUCHUS )11 TPUBEEHHBIX B KJIACCE MAPAMETPOB U BCTABHTE UX

o MoxkHO 100aBJAATH HOBBIE MapaMeTpsl B MeTon self ams Gonee mupokoil peanusamnuu
KJjlacca

e Mertongi fit, predict 1o/oKHBI 00s13aTEIbHO NPHUCYTCTBOBAThL. OT HUX  OXKHAACTCS
CTaHJIAPTHBIN MPUBBIYHBIN (YHKIIMOHAI U BBIBOJ 110 aHayoruu ¢ sklearn

o B cmyuae BbIOOpa 3amauu Kiaccu(UKAMM PEKOMEHIYeTCs TakkKe chaenaTb u
meron predict_proba, Ho 3T0 Heobs3aTEIBHO

3aganue 2 [0.75 Oannal]

Breibepute u 3arpy3uTe gaTtaceT B COOTBETCTBUU C Ballel BBIOPAaHHON peanu3alueit
(perpeccus wim knaccudukanms). JlaTaceTsl MOXKHO UCKATh, HATPUMED, BOT TYT:

o Hakaggle

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

yTuiuTy gdown, 3arpy3uB UX MpeIBapUTEIHLHO HA CBOM I'YTJI-IHCK (TI0 aHAJIOTHH C CEMHHAPaAMH )
o [IIpu HEOOXOAUMOCTH, BBIICIUTE TECTOBYIO BRIOOPKY IpH oMoty train_test_split

IMoxcka3ka: pexoMeHyeM BblOupath He "urpymednsie'/"obydarone” naracersl. bpatb
CJIMIIIKOM MHOTO JIaHHBIX TOKE HE HYXKHO, YTOOBI Y BaC HOYTOYK HE CUMTAJICS OYEHB JIOJITO.
3aganue 3 [0.75 Oanna]
Bri6epute MeTpuky kadecTBa U 000CHYHTE €€ BbIOOP.
3ananue 4 [1 Ganna]
[IpenoOpaboTaiiTe naTacer Tak, Kak Bbl XOTHTE€ - MOKETE€ MOPECepUYUTh, MOYHUCTUTH
IPOMYCKH, ITyMbl, aHOMAJIUU H TIp.
3ananme 5 [2 Gamna]
[TonGepute onTUMaNbHbIE TUTIEPIIAPAMETPBI U 00YUHUTE 2 MOJIEIH:
e Bama peanmzarus random forest [1 6ani]
e Peaymmzarius random forest u3 sklearn [1 6an]
Baxno: HeoOxonuMo nepedpath nepedpath X014 Obl 3 pa3nuyHbIX TUniepnapamerpa. CeTku
JUISL KaXJI0T0 U3 HUX BbIOMpaiiTe pa3yMHBbIe
addKon
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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

addTexkct

3aganue 6 [0.5 O6amna]

CpaBHHUTE 2 MOJIETIN:
YV KaKo# MOJIy4HJIOCH BBIIIE KaUe€CTBO HA TECTE?
» Kakue ontumanbHble TapaMeTpsl MOIYYHINCh Y IBYX MOJEIEH?
« Kax BbI gymaere, ueM 00ycliOBJI€HA pa3HUIlA B KauyecTBe?

IIpuMepHbIe 3a1aHus 1JIA TeCTa

Tect 1: Pemarommue nepeBbsi. CJI0KHOCTh AJITOPUTMOB. AHCAMOJIM AJITOPUTMOB.
I'pannenTHBIH OycTHHT. ATINGT-MOIETUPOBAHNE

1. Kakoii u3 cieayrommx aropuTMOB MAlIMHHOTO 00yUYeHHsI ABIISECTCS TPUMEPOM
aHcamoOms?
a) Pemaromiee nepeso
b) 'paarieHTHBIN OyCTHHT
c) Jluneitnas perpeccus
d) Knmacrepuzarus
OrtBet: b) I'paguenTHbIii OycTHHT

2. Kakas u3 cieayronmx XapakTeprCTUK PEIIaloNUX AEPEBbEB SIBISETCS UX OCHOBHBIM
IPEUMYIIECTBOM ?
a) Bricokast ckopocTh 00yueHus
b) [IpocroTa nHTEpIpETAINN
¢) Bbicokasi TOUHOCTh TPOTHO3UPOBAHHMS
d) Huskast criosKHOCTB anroputMa
Ortsert: b) IIpocToTa MHTEpNpPEeTALIUA

3. Kakoii u3 ciieyromux MeToI0B UCTIONB3YETCS ISl OIEHKH CI0XKHOCTH aJITOPUTMOB?
a) OrieHka BpeMeHU 00y4YeHUs
b) OrieHka BpeMeHHU NpecKa3aHus
¢) OneHka cjI0XKHOCTH alnropuTMa o merpuke O(n)
d) Bce BblenepeuncieHHbIe
OtBet: d) Bce BhIenepeyucieHHbIe

4. Kaxoil U3 cleayonux alrOpuTMOB MAIIMHHOTO 00YYEHUS SIBIIIETCS IPUMEPOM
IpaMeHTHOro OycTUHIa?
a) AdaBoost
b) Gradient Boosting
¢) Random Forest
d) Support Vector Machine
OrtBet: b) Gradient Boosting

5. Kakas u3 cienyronmx XapakTepuCcTUK atunT-MOAECTUPOBAHUS ABISETCS €r0 OCHOBHOM
LENbI?
a) [Iporuo3upoBaHue BEpOSTHOCTH COOBITUS
b) OueHka BIUSHUSA MapKETUHTOBOW KaMITaHUU
¢) Kitacrepusanus k11eHToB
d) OGHapyxeHre aHOMaTUi
OtBet: b) Onenka BINSHUSA MAPKETHHIOBOM KAMIIaHUH

6. Kaxkoii u3 creayromux MeToI0B UCTIONB3YeTCs JUISI IIOCTPOSHUS aHCaMOJIeH aropuTMOB?
a) barrunr
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b) Byctunr

¢) CTakuHT

d) Bce BhImenepevrcieHHbIC
OrtBet: d) Bce BbIlenepevyucjieHHbIE

7. Kaxkoii u3 crneayromux aaropuTMOB MallIMHHOTO O0y4YEHUS SBJISIETCS IPUMEPOM
perniaroniero aepena?
a) CART
b) C4.5
c) ID3
d) Bce BrllenepevncieHHble
OTtBet: d) Bce BolenepeyucieHHbIE

8. Kaxkas u3 cienyrommx XapakTepUCTUK IPaIMEHTHOTO OYCTHUHTA SBIISIETCS €T0 OCHOBHBIM
MPEUMYIIECTBOM?
a) Bricokast ckopocTs 00y4eHus
b) I[IpocTora nHTEpIIpETAIIUN
¢) Bricokast TOUHOCTH TPOTHO3UPOBAHUS
d) Huskast clio)XHOCTh aJlropuT™Ma
OtBeT: ¢) Boicokasi TOUHOCTH POTHO3MPOBAHUS

9. Kakoii u3 cienyromux METOA0B UCTIONIB3YEeTCs /IS OICHKH KayecTBa aruTudT-
MOJIETTUPOBaHUsA?
a) OuieHka BpeMeHU 00y4YeHUs
b) OneHka BpeMeHH MpeacKa3aHus
¢) OneHKa CJI0XKHOCTH alropuT™Ma
d) OueHka TOYHOCTH MTPOrHO3UPOBAHHUS
Oteer: d) OneHKa TOYHOCTH NPOTHO3MPOBAHHUA

10. Kakoii 13 cieayromux aropuTMOB MAllIMHHOTO 00yUYEHHSI SBIISICTCS TPUMEPOM
aHcamOmIs penaronux aepeBben?
a) Random Forest
b) Gradient Boosting
c) AdaBoost
d) Support Vector Machine
Ortger: a) Random Forest

Tect 2: [loaTunel 3aa4 U UX 0cO0EHHOCTH, KJIacTepu3anusa. MeToabl NOHUKEHUS
pasmepHocTH. OO0HapyxkeHne anoMayuii. I'enepanus npusHaxkos. OT00p NPU3HAKOB.
HNuTepnperanust Mojesieil U ANATHOCTUKA CABUTA JAHHBIX.

1. Kakoil u3 cieayronux NOATUIIOB 3a/1a4 MAIIMHHOTO 00y4YeHUS SBISIETCS IPUMEPOM
3a1a4u Kinaccupukanuu?
a) Perpeccus
b) Knactepuzanus
¢) OGHapyxeHre aHOMalIun
d) Kareropuzamms
OrtBet: d) KaTreropusauus

2. Kakoii u3 CJICAYIOIIUX METOJOB UCTIOJIB3YCTCA AJIS MOHUKCHUA Pa3MCPHOCTU ,Z[aHHBIX?

a) PCA
b) t-SNE
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c) LLE
d) Bce BrllenepedrcieHHbIe
OtBet: d) Bee BolenepeyucieHHbIE

3. Kakoii u3 ciieyomux aIropuTMOB MallIMHHOTO 00y4YeHUs SBJSETCS IPUMEPOM METOAa
OoOHapyXeHUsI aHOMaJIUi?
a) One-Class SVM
b) Local Outlier Factor (LOF)
c) Isolation Forest
d) Bce BrlenepedncieHHble
OtBet: d) Bee BolenepeyucjieHHbIE

4. Kakoii u3 clieyloIuX METOI0B UCIIONB3YETCs JIJIsl TeHEPALIMi HOBBIX IPU3HAKOB?
a) [lonnHoMuanbHas perpeccust
b) Jloructuueckas perpeccus
¢) JepeBo pemiennii
d) Feature Engineering
OrtBet: d) Feature Engineering

5. Kakoii u3 cieqyromux MeTo10B UCIOB3YyeTCs 171l 0TO0Opa MPU3HAKOB?
a) Recursive Feature Elimination (RFE)
b) Correlation-based feature selection
c¢) Mutual Information-based feature selection
d) Bce BhllenepeyrcacHHbIE
Otger: d) Bee BuIlICnepeYncIeHHbIE

6. Kakoii u3 cienyromux METOA0B UCTIONB3YEeTCS Ui MHTEPIPETAUU MOENIeH MAaIlInHHOTO
oOyuenus?
a) SHAP (SHapley Additive exPlanations)
b) LIME (Local Interpretable Model-agnostic Explanations)
c) TreeExplainer
d) Bce BollenepedrcieHHble
Otser: d) Bee BoIlIenepeynciIeHHbIE

7. Kaxkoil u3 cneayromux MEeTo10B UCIOIb3YeTCs JUIsl TMarHOCTUKU CABUTa JAHHBIX?
a) Statistical Process Control (SPC)
b) Control Charts
c) Drift Detection
d) Bce BblenepeuncieHHbIe
Otser: d) Bee BoIlIenepeyncieHHbIE

8. Kaxkoii u3 crieayromux aaropuTMOB MAIIMHHOTO O0yYEHUS SBISICTCS IPUMEPOM METO/Ia
KJ1aCTepus aI_II/II/I?
a) K-Means
b) Hierarchical Clustering
c) DBSCAN
d) Bce BollenepevrcieHHble
Otser: d) Bee BollIenepeyncieHHbIE

9. Kakoit u3 cnenyromux METOA0B UCTIONB3YEeTCS I TOHWKESHUST Pa3MEPHOCTH JaHHBIX C
HUCIOJIL30BAaHUEM JTUHEHHBIX Hp606pa3OBaHI/II717
a) PCA
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b) LLE
c) t-SNE
d) None of the above

Otger: a) PCA

10. Kakoii U3 cieayronmx MeTo10B UCIIONIb3YeTCs A1l OOHAPYKEHHsI aHOMaJIMiA B JAHHBIX C

HCIIO0JIB30BaAHHUEM MAIIIMHHOTI'O 06y‘leHI/I}I?
a) One-Class SVM

b) Local Outlier Factor (LOF)

c) Isolation Forest

d) Bce BhImenepevrcieHHbIC

OrtBet: d) Bce BbIlIenepeyucjieHHbIE

[IpumepHbIe 3aJaHNs 10 COPEBHOBAHUIO

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

Bbyctunra"

Tema: Pazpabotka 3pPekTUBHBIX MojeNeH arumdTa-MoIeTHPOBAHUS C UCTIOIB30BAHUEM

peuaronunux ACpCeBLEB, aHcaMOJieit AJIrOPUTMOB U I'PAAUCHTHOT'O 6YCTI/IH1"a.

3aganus:

1. 3apaua 1: PaspaOotaiite Monenp amaudTa-MOJIEIUPOBAHUS, HCIOIb3YS peIlIaoLIe
JIepEBBS, LIS IPOTHO3UPOBAHUS BBITO/IBI OT MApKETUHTOBOW KaMITaHUHU HA OCHOBE Habopa
IPU3HAKOB, BKJIIOYAIOIIETO AeMorpaduyeckre U MoBeAeHYECKUE JaHHbIE KJIMEHTOB.

2. 3apaua 2: Coznaiite aHCaMOJIb aJTOPUTMOB, BKITIOYAIONINI I'PaAMEHTHBINA OyCTHHT, IS
yIAY4IIEHUs TOYHOCTH MPOTHO3MPOBAHUS aluIM(Ta-MOAEIMPOBAHUS IO CPABHEHMIO C
MOJIEbIO U3 3a7auu 1.

3. 3agaua 3: [IpoBeaure aHanM3 CI0KHOCTH AJITOPUTMOB, UCIIOJIb3YEMBIX B 3aJauax 1 u 2, u
orieHUTE UX A3P(PEKTUBHOCTH B 3aBHCUMOCTH OT pazMepa 00yJaromieil BHIOOPKH.

Kpurepum ouenkmu:

1. TouHocTh nporHo3upoBanus: ONeHKa TOYHOCTH MOAETICH aruTa-MOIeTUPOBAHUS 10
metpukam MAE u RMSE.

2. CaoxHocTb aJropuTmMoB: OIEHKA CI0KHOCTH aJITOPUTMOB, UCTIONB3YEMBIX B 33auax |
U 2, 10 METpUKaM BpEMEHU O0Y4YEHHUsI U BpEMEHHU MPeICKa3aHMsl.

3. D¢dexTuBHOCTHL aHcamOJeli: Onenka >PQGEKTUBHOCTH aHcAaMOJeH airopuTMOB,
UCMOJBb3YEMBIX B 3ajaye 2, M0 METpPUKaM YIy4IIEHUs TOYHOCTH MPOrHO3UPOBAHMS IO
CpaBHEHHIO C MOJIENIBIO U3 3a7a4u 1.

4. KavectBo mpe3eHTanuu: OlleHKa KayecTBa MPE3CHTALMM pE3yJIbTaTOB, BKIJIIOYas

SACHOCTb U CTPYKTYPHPOBAHHOCTBE OTYETA, 4 TAKKC BU3yaJIM3allUI0 JaHHbBIX.

le/IMepH])Ie BOIIPOCKHI JIA IOATOTOBKH K 3a4€Ty C OIIEHKOM

1. BBenenue B MalimHHOE O6y‘IeHI/IC, IIOCTAaHOBKaA 3a/1a4

©CoNoR~wWNE

Uto Takoe MalIMHHOE 00y4eHHE?

Ha3zoBuTe Tpy OCHOBHBIX THIIA 33J[a4 MALTMHHOTO 00y4eHUsI.
Kakoe pa3nnume Mex 1y 3aauaMyl KIIaCCH(PHUKAIINA U PETPECcCuu?
Yro takoe nepeoOyuenue (overfitting)?

Kaxosa 1ienp oOydeHust ¢ yaurenem?

B 4em 3akiouaercs 3a1a4a Kiactepusanuu’?

Yro Takoe obydeHue 6e3 yuurens?

KakoBa ponb Bauaaluu B MalluHHOM 00y4eHHN?

Yro Takoe TeCToBas BHIOOPKA M 3a4eM OHA HYXHA?

10. KakoBbI OCHOBHBIE JTaIlbI nponecca MalliInHHOT' O O6y‘-ICHI/I}I?
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2. Monenu o0yueHus Ha pa3MEUEHHBIX JTAaHHBIX

11. KakoBa ¢opmyrna JnHeiHO#H perpeccun?

12. Yro takoe PpyHKIMSA OMMOKK B KOHTEKCTE JTUHEHHOM perpeccuu?

13. Kakoii anropuT™ UCHoabp3yeTcs [UIsi MUHUMH3AIUK (YHKIUU OMIHMOKY B JIMHEHHOM
perpeccun?

14. Yro Takoe MeTpHKa B MAILIMHHOM OOyueHHH?

15. KakoBbl OCHOBHbBIE METPUKH Ul OLIEHKU KayecTBa Ki1acCupUKau?

16. Kak pabGoTaeT allrOpuTM pelrariero aepena’?

17. B yem npeumyIiecTBo aHcamOJIel aaropuTMoB?

18. Kakoii MeTo 00beAMHSAET pe3yabTaThl HECKOJIBKUX MOJAETCH ISl yIyqIIeHHs KauyecTBa
npeacKa3aHnuin?

19. Yto Takoe rpaiveHTHBIN OyCTHHI?

20. KakoBa poJib KOHTPOJISI KayecTBa MOJIENU B Ipolecce o0yueHus ?

3. KOHTpOJIB Ka4deCTBa U CJIO0KHOCTHh aJIrTOPUTMOB

21. Yo Takoe cirydaiHBIN JIeC M KaKk OH paboTaet?

22. KakoBa ocHOBHas ujaes Metoja "0yctunra"?

23. KakoBbl OCHOBHBIE TPpUIHHBI cMeteHus (bias) u pa3dpoca (variance) B aroputmax?

24. Kak MOXHO OLEHHUTH CI0KHOCTH alroputma’?

25. Yo Takoe Kpocc-BauAaNMs M KaK OHa TOMOTaeT B KOHTPOJIE KauecTBa?

26. KakoBbI MpenMyILeCTBa HCIIOIb30BaHMsI aHCaMOJIel TI0 CPABHEHHIO C OAMHOYHBIMU
MoJIesIMU?

27. Kak MOXHO YMEHBIIHUTH IlepeodyyeHne B Mojenn?

28. KakoBa poiib TumnepriapaMeTpoB B 00ydeHIH MOIenei?

29. Yrto takoe ROC-kpuBas 1 Kak OHa UCIOJIb3YeTCs Ul OLIEHKU KaueCcTBa KiacCupUKau?

30. Kakoii MeTo1 MOYKHO UCIIONIB30BATh JUISl BEIOOPA JIYUIIUX MPU3HAKOB B MOJIEIN?

ONEeKTPOHHBIA JOKYMEHT



		2025-12-24T10:23:34+0300
	АНО ВО "ЦЕНТРАЛЬНЫЙ УНИВЕРСИТЕТ"




