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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas nporpamma qucuuruinabl (Moayisi) «Machine Learning (MammnHOe 00ydeHue)»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIbIOTEpHbIE ~ Hayk, npodwis  Backend-pa3paGoTka,  yTBEpKACHHBIH  HPUKA30M
MunucTepcTBa HayKH U BbIciero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

Wzyuenne mucuuruinabl (Moayns) Machine Learning (MamuHHOE 00y4eHHE) TTO3BOJISET
CTYAECHTaM HayuduTbCs pa3pabaTbiBaTh MOJEIH, CIIOCOOHBIE aHAIU3UPOBaTh OOJBIINE OOBEMBI
JAHHBIX U JeJaTh NpeACKa3aHus, YTO HAXOJUT IPUMEHEHHUE B Pa3IMYHbIX oTpaciisix. Kpome toro,
3HaHUE METO/I0B MALIMHHOI0 00yUYEeHMsI CIIOCOOCTBYET aBTOMATH3ALMH IPOLIECCOB U YIYUIIEHUIO
IIPUHATUSA PELICHUM.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH II1aH 1O MpOorpaMMme MoArOTOBKH
maructparypsl o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
Backend-pa3paboTka u BXOAUT B BapuaTUBHYIO 4yacTh bioka 1, hopmupyemyro ydyacTHUKaMU
00pa3oBaTeNbHbIX OTHOIIECHUH.

JucnuminHa (MOaynb) n3ydaercs Ha 2 Kypce B 3 ceMecTpe.

Heab u3yyeHHs TUCHUILUIMHBI (MOAYJs): GOPMHUPOBAHKE y CTYJICHTOB TEOPETHYCCKHUX
3HAHUU U MPAKTUYECKUX HABBIKOB IO OCHOBAM MAalIMHHOTO OOy4YeHHs, OBIAJCHHUE CTy/IEHTaMHU
WHCTPYMCHTApUEM, MOJCISIMA M METOJAAMH MAIIMHHOTO OOY4YeHHS, a TaKkKe MPUOOpETeHHE
HaBBIKOB HCcClieoBaTeNns AaHHBIX (data scientist) m pa3paboT4MKa MaTEMaTHYECKUX MOJICIICH,
METOJIOB M aJITOPUTMOB aHAJIN3a JTAHHBIX.

3agaum M3y4eHUus TUCHUILIMHBI (MOIYJIs1):

— TIOHMMaHHWE KIJIFOYEBBIX TOHATUH W TEPMUHOB (HAIpUMep, OOydJaromias W TeCTOBas

BBIOOpKH, TepeoOydeHue, peryspusanus);

— 3HaHUE Pa3IUYHBIX THUIIOB MalIMHHOTO 00yueHus (0OyueHue ¢ yuureneM, o0yueHue 6e3
yuuTens, 00ydeHue ¢ MOKPENICHUEM);

— 3HaHUE OCHOBHBIX AJITOPUTMOB MAIIMHHOIO OOYy4eHUs (JIMHEHHBbIE MOJENH, JEPEBbs
petieHui, ancamOJI1 MOJIENIe, HEUPOHHBIE CETH U JP.);

— TOHHMMaHHE MPUHIIUIIOB PA0OTHI AITOPUTMOB M MX TPUMEHUMOCTH K Pa3IMIHBIM THITAM
JTAHHBIX,

— W3YYEHHE METOJIOB OIICHKH NMPOW3BOAMTEIBHOCTH MOJENei (TOYHOCTh, mojHoTa, F-
mepa, ROC-AUC u ap.);

— 3HaHUE NPHUHIHMIIOB KPOCC-BAIUIAINN U HACTPOEK TUIepIapaMeTpoB;

—  03HAKOMJICHHE C MOMYJIIPHBIMU OMOIMOTEKaMHU JIJIsl MAIIMHHOTO 00yueHus (Harpumep,
Scikit-Learn, TensorFlow, Keras, PyTorch);

—  3HaHHWe OCHOB Pa0OTHI C A3bIKOM IporpaMmupoBanust Python u ero Oubnuorexamu s
pa6oTtsl ¢ ganubiME (NumPy, Pandas, Matplotlib);

— yMeHHe coOupaTh, OUUIIATh U MpeoOpadaThiBaTh JaHHBIC AJII MAIIMHHOTO O0YJYEHUS;

— CIOCOOHOCTh BU3YaJNM3UPOBATh JaHHBIC [UIS BBISIBICHUS 3aKOHOMEPHOCTEH U
aHOMAJIMH; YMEHHE BRIOUPATh M TPUMEHSTH MOIXOSIIIE aITOPUTMBI MAIIIMHHOTO O0YUYSHHS JJTsT
pelIeHnst KOHKPETHBIX 3a/1a4;

— CcmocoOHOCTh HACTPaMBATh TUIIEPIIAPAMETPBI MOJIENIEH U MPOBOAUTH UX OLICHKY;
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— YMCHHE MHTEPIPETUPOBATh Pe3y/IbTaThl pabOThI MOJIEIICH U JIeTaTh BHIBOIBI HA OCHOBE
MOJIYYCHHBIX NAaHHBIX, CIIOCOOHOCTH BBLIABIISTH U YCTPAHATH HpO6HCMbI, TaKHUE€ KakK Hepeo6yquHe
¥ HeI0OOyUYeHUE,;

— yBEpeHHOE BJAJEHUE S3BIKOM TNporpaMmmupoBaHus Python u ymenue pabortath c
O6ubMoTeKaMu IS aHaJIM3a JaHHBIX U MAIIMHHOTO O0y4YeHMUS,

—  YMCHHE KPUTHUYCCKH aHAJIM3UPOBATh PE3YJIbTaThl K 0OOCHOBBIBATH BHIOOP AJITOPUTMOB
U METOJIOB, UCIIOJIb3YEMbBIX B ITPOCKTE.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOCHHS IUCIHHILIMHBI (MOIYJsS) IpH
MIPOBEJCHUH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJarOIIUXCS ¢ IEAArOTHYeCKUMU

paboTHHKaMu YHUBEPCUTETA U B (POPME CAMOCTOSATEIILHOM PabOThl 00YJAIOIIUXCSL:

Komnerenuus

Conepxanue
KOMIECTCHIINH

HNuauxkarop
KOMIIeTeHIIUH

IlepeyeHb MJIAHUPYEMBIX
pe3yJbTaTOB 00y4YeHHs 10
AucuuIJInHe (MOIYJII0)

VK-6.

CriocobeH onpenensirs u
peaTM30BbIBATh
NPUOPUTETH COOCTBEHHOM
JICSATEIILHOCTH U CIIOCOOBI
€e COBEPLICHCTBOBAHHS Ha
OCHOBE CaMOOIICHKH

VK-6.1.

3HaeT OCHOBHBIE METOIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIESTEIBHOCTH, a TAKKE MPUHIIUIIBI
YIIPABJICHUS BPEMEHEM U
LeJiernoaaranms

YK-6.2

YMeeT cTaBUTh peaarcTUUHBIC U
OOCTHXKUMBIC LICIIU, ONIPCACIIATH
IIPUOPUTETHI B CBOEH ACSITEIBHOCTH,
a TaKxe pa3pabaThiBaTh U BHEAPATH
IIJIaHbI 1O COBEPHICHCTBOBAHUIO
CBOHUX HABBIKOB 1 KOMHCTGHHI/Iﬁ Ha
OCHOBE MOJYYEHHOU CaMOOLICHKHU

YK-6.3

HNmeer npakTUYECKUNA OTIBIT
MIPUMCHCHUA MCTOJOB CAMOOILICHKU B
CBOCH Mpo(hecCHOHANTBHOMN
JeATeITLHOCTH, BKJIIOYAsl y9acTHe B
TPCHUHI'aX, CEMHUHApax U NpoOCKTax,
HaIlpaBJICHHBIX Ha pa3BUTUEC JIMYHON
a¢hekTuBHOCTH U
podeccHOoHAILHOTO pocTa

OIIK-2.

CnocobeH co31aBath U
HCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TEOPUHU U METOJIBI

OIlK-2.1.

3HaeT OCHOBHBIC MaTEMaTUICCKUE
MOJICJIM U METOJIbI, HCITOJIb3YEMbIC B
€CTECTBCHHBIX HAyKax, BKIFOUAs
CTaTHCTUYECKOE MOJICIIMPOBAHUE,
muddepeHInanbHbIC YpaBHEHUS U
YHCIICHHBIC METOJIBI, & TAKKE
COBPEMEHHbIE MOIXObBI K
MCCJICJIOBAHUIO U aHAJIM3Y JaHHBIX

OIlK-2.2

YmMeeT pa3pabaThiBaTh U
aIafTUPOBATh MATEMATHUECKHE
MOJIEITU [Tl PEUICHUS] KOHKPETHBIX
poOJieM B €CTECTBEHHBIX HayKaX,
MPOBOJUTD MX aHAIH3 U
BEPUPHKALIIO, & TAKIKE
HHTEPIPETUPOBATH IIOJyYEHHBIE
pe3yJIbTaThl B KOHTEKCTE HAyYHBIX
HCCIEIOBAHUI

OIlK-2.3

HMmeeT nmpakTUUECKUNA OIBIT
CO3JIaHHS U UCCIIETOBAHHUS
MaTeMaTHYECKHX MOJIENIeH B paMKax
HAayYHBIX TIPOCKTOB MM
HACCIEA0BAHNM, BKIIOYAs y4acTHE B
MyOIMKausIX, KOHPEPEeHIMX WIN
KOJUIa0Oopanusx, e ObUtH
pa3paboTaHbI M aIPOOUPOBAHEI
HOBBIE KOHIICTIIINY U METOJIBI
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[K-3.

Crioco0eH pemiath 3a1a9u
podeCCHOHATTEHOM
JIeSITeTIbHOCTH,
(hopMynHpOBaTh PE3yNbTAaT,
YBHUJIETH CIEJICTBUS
MOJTYYEHHOT'O pe3yNbTara

IK-3.1.

3HaeT OCHOBHBIC MTPUHLUIIBI U
METOJIbI PEIICHNUS 3aa4
npodecCHOHANBEHON ACATENLHOCTH, a
TaKXe Coco0bl POPMYITUPOBAHUS H
MIPE/ICTaBICHUS PE3yIbTATOB,
BKJIFOYAst aHAJIN3 TIOCIIEICTBUI U UX
3HaYMMOCTh B KOHTEKCTE MPOEKTa

[K-3.2.

YMeeT npuMEHATh MaTEMATHUECKHE
U KOMITBIOTEPHBIE METOIBI JJIsI
pellleHs] KOHKPETHBIX 3a/1a4,
(hopMyIIMpOBaThH YETKHUEC U
000CHOBaHHBIE PE3YIIBTATHI, a TAKKE
aQHAIIM3UPOBATH UX MOCIEICTBUS IS
JAJIbHEVIINX JEUCTBUM U PELICHUN

[K-3.3.

HMeer npakTHUECKH OIIBIT B
pemeHny npodeccuoHaIbHbIX 3a1a4,
BKJIIOYasl y4acTUE B IPOCKTaX, TIe
OBUIN TIOJTyYEHBI Pe3yIbTaThl 1
[IPOaHAIM3UPOBAHBI UX CICICTBHS,
YTO COCOOCTBOBAIIO MPUHITHIO
000CHOBaHHBIX PELICHUH

[K-4.

CriocobeH my0anyHO
HPECTaBIATh COOCTBEHHBIC
Y U3BECTHBIC HAYYHBIC
pe3yJIbTaThl

[1K-4.1.

3HaeT OCHOBHBIE MTPUHIIHITBI

3¢ (HEeKTUBHOTO IMyOIUIHOTO
BBICTYIUICHUS, METOIBI
BU3yaJM3alliy JaHHBIX © OCHOBHEIC
TpeOOBaHMs K HAyYHBIM
MIPE3EHTAIMAM, BKIIIOYask CTPYKTYPY
U coJieprKaHne

[1K-4.2.

YMeeT 4eTKO U JJOTUYHO
(hopMynpoBaTh CBOM HayYHBIE
Pe3YNbTaThl, aIANITUPYS UX JIJIS
Pa3IUYHBIX ayIUTOPHIA, & TAKKE
WCIIONIE30BaTh BU3yalbHBIE CPECTBA
JUTSL YITyYIIEHAST BOCTIPUSTHS
uHQOpMaIUH

[1K-4.3.

HNMeer NpakTUUECKUH ONBIT y4aCTHUs
B HAyYHBIX KOH(EPEHIHSIX,
CEMUHapax Wiy ApYyTUx
MEPONPHUATHUSX, TJI€ YCIEIIHO
NPEACTABIISUI CBOM U U3BECTHBIE
Hay4yHbIE PE3yJbTAThI, MOTyYast
00paTHYIO CBSI3b M B3aUMOACHCTBYS
C ayauTOopuen
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
n/n HaumeHoBanue Ounas gpopma
pa3znesa TUCHUILTHHBI AyauTopHasi padora TUK y
(Moays) Jlekuuu Mpakruye | Konrp Camocro | (rexymuii koHTpO,
ATEeJIbLHA ycneBaeMoCTH)
cKHe 0J1b
s1 paboTta
3aHATHSA
1 | Beegenue B MalIMHHOE 4 4 20 Jlomaninee 3amanme
o0OydeHue, MOCTaHOBKa Tect
3as1a4
2 | Mopnenu o0y4eHus Ha 4 4 20 HomaiHee 3aganne
pa3MEYCHHBIX JaHHBIX CopeBHOBaHHE
3 | KonTpoub kauecTBa u 4 4 20 JloMariHee 3a1aHue
CIIOKHOCTh aJITOPUTMOB Tect
4 | OOyueHue Ha 4 4 18 JlomamHee 3aianue
Hepa3MEYCeHHbBIX JaHHBIX Tecr
U IMOoAroToBKa JaHHBIX
3auem ¢ oyeHKoIl 4
Hmozo: 16 16 4 78
O6vem oucyuniunst (M00ys) 228
(6 ak. u.)
Obvem Ooucyunaunvt (Mooyns) 6
(6 3au. eo.)

4. CopepxxaHue TUCHUILIHHBI (MOIYJI5)

Nen/m HaumenoBanue paziesa

JAMCHMILJIMHBI (MOYJIs1)

Coaepsxanue JUCIUIIHHBI (MOLYJIA) 10 TeMaM

BBejieHue B MalimHHOE
00ydeHne, MoCTaHOBKA 3a/1a4

ITocTaHOBKA OCHOBHBIX 3aJla4 MallliHHOI'O O6y‘{€HI/I$I

Mojenu oOyueHus Ha
pa3MEeYEHHBIX JaHHBIX

JIluneiinas perpeccust Merpudeckue anropurMsl. KoHTposb kauecTBa
1 BeIOOp Mojienn. DyHKIUN OMMOKH 1 (PYHKIIMOHAIIBI KAYeCTBA.
Jluneiinbie Moty Kinaccudukauu. Permarommue nepebs. AHcaMOIu
AJITOPUTMOB

AJITOPUTMOB

KonTtpons kauectBa u cinoxkHocts | Crydaitnbsie sieca. ['paguentHelii 6ycTHHr. ClI0KHOCTh aJTOPUTMOB,

CMeleHHE U pa3dpoc

OOyueHnne Ha HEpa3MEUYEHHBIX
JTAHHBIX Y TIOJITOTOBKA JTAHHBIX

Knacrepuzanus. OtOop npusHakoB. ['eHepaius Ipu3HaKoB.
HckyccTBO BU3yau3aluu
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5. YueOHO-MeTOaHYECKOE O0ecIIeUyeHue

YHUBEpCUTET  pacmojaraeT MOJHBIM  HAa0OPOM  JIMIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IPOM3BOJICTBA.

Kaxnplii cTyneHT B TedeHHe BCEero IMepuoAa OOydeHHUs IOoJIydaeT HHIMBUAYaJlbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIISAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 Jr000i TOUYKH, T1ie eCTh NOAKII0oUeHHe K ceTu MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 32 €ro Mpe/ieIaMu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JIOCTYIl K COBPEMEHHBIM MPO(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

OcHosnas numepamypa:

1. Ilnaronos, A. B. MamunHoe oOyuenue : yuebHoe nmocobue /1 By30B / A. B. IlnaroHos.
— 2-e u3n. — Mocksa : HU3narensctBo HOpaiit, 2025. — 89 c. — (Bsicmiee o0pa3oBanue). —
ISBN 978-5-534-20732-3. — Texkcrt : anektponHsblii // Obpa3oBatenbHas 1iardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/558662.

Jlonoanumenvhas numepamypa:
1. IpsixonoB, A.I'. Mamunnoe oOyuenue u aHanu3 AaHHbiXx / A.I'. JIpsikonoB. — URL:
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md.

6. MaTepuajabHO-TEXHHYECKOE 00ecreuyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroleil mpoBeieHue Bcex
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHON TIOATOTOBKM, MPAaKTHYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NPpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJbTALUN, TEKYILIETO KOHTPOJIA U MPOMEXKYTOYHOW aTTECTAllMH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM paOOThl M OMELIEHUS Ui XpaHEHUs U MPOPUIAKTHUECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOYyUYEHMS, CIYyXallUMU JJIs NMPEeACTaBlIeHUsl y4eOHOI
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue quctumniauHbl (MOAYJs1) 00€CTIeunBaeTCs B yYeOHBIX ayIUTOPHUSIX, OCHAIICHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CAMOCTOSITEIBHON pabOThI 00YUAIOIINXCSl, B TOM YHCIIE TPUCITOCOOTIEHHBIE
JUISl MCIIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSMH 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», AJIeKTPOHHBIM pecypcaM (B TOM
YHCJI€ AJNEKTPOHHBIM OHMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JTaHHBIX U NHOOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM):
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https://urait.ru/bcode/558662
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md

Ne HaumenoBanme noprasa (M3ganus, Kypca, 10KyMeHTa)

CchbliIka

[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 | Eaunas kosuteknus MG pOBBIX 00pa30BaTeNIbHBIX PECYpPCOB

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

10 | denepanbHBIi HEeHTP HHOOPMAITMOHHO - 00Pa30BaTEIHHBIX
pecypcos

http://fcior.edu.ru/

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEeMbIX IPH  OCYHIECTBICHUU
00pa30oBaTeILHOTO Mpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
OPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHBIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W

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

HaumenoBanmne 110 IIpousBoacreo JInuen3nonnoe / cB000IHO
pacnpocTpaHsieMoe

OnepannoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3UOHHOE
Server)
bpaysepsbI:
SAnnekc.bpaysep OTE4YECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe

Od¢ucHbIe IPUIOKEHHUS:

Microsoft Imagine (Visio, OneNote) | 3apybextoe

JIMIICH3UOHHOE

TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o6ecneveHue 1Jsl IVIAHNPOBAHUS M YUeTa BpeMeHH:

Toggle app | 3apyOekHOe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | 3apy6exnoe | nuuensnonHOE

Cucremsbl ynpapieHusi 6a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) [ sapy6exuoe | muuersnonnoe

Cucrembl pe3epBHoro konuponanns (backup):

Acronis Backup Advanced for 3apy0exHoe JIMIIEH3HOHHOE

HyperV

CnpaBo4YHO-IPAaBOBBIE CHCTEMBI:

Koncynprantllimtoc: cipaBouHO- OTEUECTBEHHOE JMLEH3UOHHOE

paBoBasi CHCTEMa

CpencrBa aHTHBHPYCHOIi 321U THI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca CranaapTHeIid Russian

Edition

IlakeThl MPOrPaAMMHBIX CPeICTB M OHOITHOTEK:

AutoPsy 3apyOexHoe cBOOOTHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe

CucreMsbl ynpasJjieHus1 oudaunorpadguieckoii mHpopmanmeii:
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http://www.disasters.chat.ru/
http://www.eun.chat.ru/
https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Zotero | 3apyOekHOE | CBOOOHO pacIpoCTpaHsIeMOe
CepBHCHI U CITYKOBI:

Bind 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe

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

B npornecce uzyuenus aucuiuinabl (Moayiist) «Machine Learning (MammHHOE 00y4eHHE )
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(heCcCHOHATTBHBIX KOMIICTCHIIUN, TOOIIPEHUE MHUIIUATHB.

Jlexyus — CHUCTEMATHYECKOE, II0CIEA0BATEIbHOE, MOHOJIOTUYECKOE  HM3JI0KEHUE
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 cemunape (ayoumopmnas paboma) — akTuBHas paboTa CTyJeHTa Ha CEMHUHape,
€r0 OTBETHI Ha BOIIPOCHI MTPETIOIaBaTeNsl M YIaCTHE B AUCKYCCHH.

JUis yCcHemHoro y4acTsi B CEMUHape CTy/IeHTaM PeKOMEHAYeTCs 3apaHee 03HAKOMUTBCS C
TEMON OOCYXXICHHUS, MPOYUTATh HEOOXOJMMBIE MaTepHalbl U MOATOTOBUTH BOMPOCHL. BakHO
aKTUBHO CJYIIATh U BOBJIEKATHCS B IUCKYCCHUIO, BHICKa3bIBasi CBOM MHEHUS U apryMEHTHUPYsS HX.
[Ipr oTBeTax Ha BOMPOCH MPEMONABATENSI CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
onupasich Ha U3y4eHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OAHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

CopesHosanue — OpPraHU30BAHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
COMEPHUYAIOT APYr C JAPYroM Ui JOCTH)KEHUs OIpeAeNIeHHOW IeNM, JEMOHCTPUPYS CBOU
HaBBIKM, 3HAHUSI WJIM CIOCOOHOCTH B 3aJIaHHOM 00JIaCTH.

B nporuiecce moaroToBKM K COPEBHOBAHUIO ONMMPANTECh Ha CIEAYIOIINE PEKOMEHJAINH:

1. IlonumanMe 3agayM: BHUMATEIbHO H3YYUTE YCJIOBUS COPEBHOBAHUS U YETKO
onpeeNnuTe 3a7ady, KOTOPY0 HEOOXOAMMO pemHTh. YOeauTech, YTO BBl IMOHUMAaeTe, Kakue
METPHUKHU OyIyT UCTIOIB30BATHCS JUISl OLIEHKH BaIMX Pe3yJIbTaToB.

2. Coop maHHBIX: O3HAKOMBTECh C TPEIOCTaBICHHBIM HAOOpOM HaHHBIX. [IpoBemuTe
aHaJM3 JIaHHBIX, BBIIBUTE MPOIYIIEHHbIC 3HaYEHUs1, BEIOPOCH U IpYrHe OCOOCHHOCTH, KOTOphIE
MOTYT MOBJIHITH 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. O0yuyeHre U BaJIMIAUMA: Pa3JeIUTe JaHHbIE Ha OOYYAIOUIyI0 M TECTOBYIO BBIOOPKHU.
Hcnonb3yiiTe Kpocc-BaIUIAIMIO /ISl OLIEHKH KauecTBa MOJIEH U U30eKaHHs epeoOyueHHs.

5. OnTuMHu3anMsA runepnapaMeTpoB: DKCIIEPUMEHTHPYHTE ¢ HACTPOWKaMH aJIrOpUTMOB,
JUISL HAXOKJEHMSI ONTUMAJIBHBIX TMIIEpIIapaMeTPOB.

6. JlokymMeHTAMsI M Mpe3eHTALMSA: BEIUTE 3alMCH O CBOMX IOJAXO/aX, Pe3ysbTaTax U
BbIBOZAxX. [I0ArOTOBBTE SICHYIO M CTPYKTYPHUPOBAHHYIO MPE3CHTALIMIO JJIs1 (PMHATIBHOTO OTYETA.
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7. O0paTHasi cBSI3b W YJy4llleHHe: IIOCJIe TOJy4YeHHUS pe3yNbTaTOB COPEBHOBAHMUS
NPOAHATM3UPYUTE OMMOKKM W HEJAOCTAaTKM Bamied wmojenu. Vcmomp3yidTe 3TOT OMBIT s
yIIy4IlIEHUS] CBOMX HaBBIKOB B Oy yIieM

Tecm — ocobas ¢opma mpoBepku 3HaHHWH. [IpOBOIWTCS MOCIIE OCBOCHHS OIHOW WA
HECKOJIbKUX TEM M CBHUJICTEIBbCTBYET O KAueCTBE MOHMMAHUS OCHOBHBIX MOHSATHH H3y4aeMoOro
Marcpurajia. TecToBbBIC 3aaHus COCTABJICHBI K KIIIOYCBBIM IIOHATHUAM, OCHOBHBIM pa3aciiaM,
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. BJIa[[eHI/Ie HOHATUHMHBIM arrmaparoMm, BKIIIOUEHHBIM B TECTOBBIC 3aJaHus1, IO3BOJJIACT
IperoaaBaTero  OBICTPO  MPOBEPUTh  yPOBEHb  IMOHMMAHHS  CTYACHTAMH  BaKHBIX
METO0JIOTUYCCKUX KATCTOPHIA.

Jlomawnee 3a0anue — HabOP 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj AOMANIHUMH 33JaHUSMH BRKHO BHHUMATEIBHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMU BBITIOJHEHUS. PexoMeHayeTcs pa30uBaTh 3aaHusl Ha ATAllbl, YTOOBI
n30ekarh TEperpy3kd W Jydlle yCBOWUTh Marepuasl. Vcrmonb30BaTh pa3iMyHbIC HCTOYHHKHU
UH(OPMaIIUH, BKIIOYas YICOHHKH U OHJIAWH-PECYPCHI, IUIs 00JIee TiTyOOKOro TOHUMAHHS TEMBI.

Camocmosmenvruass paboma — paboTa CTYJEHTOB, HAIpaBl€HHAs Ha YINIYOJEHHOE
U3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIS).

B miporiecce camocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiamMy Mpyu MUHUMAIILHOM y4YacTHH MperoiaBarens. 3aaun CTyIeHTa BKIIOYa0T padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepUAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOTHUTENBHBIX TEM, BHIMOIHEHHE YUeOHO-HUCCIIEI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBAHMA Pe3yJabTATOB 00y4eHHS 110 JMCHHILIMHE (MOLYTI0)

Kpurepun nosyvyeHusi ypoBHA ¥ OLleHUBAHUS c(DOPMUPOBAHHOCTH KOMIIETEHUMI 10
aucoumuinae (Mmoayao) «Machine Learning (MammuHoe o0y4yenue)».

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

IIpome:xyTouHasi arrecTalusi 1O AMCHUIUIMHE (MOZYJIO) OCYIIECTBISIETCS B (Qopme

3auema ¢ OWEHKOW, TPU STOM TPOBOJUTCS OIEHKA KOMIETEHIMH, CHOPMHUPOBAHHBIX IIO
JTUCLUTUIMHE.

s oueHMBaHMS TEKYLIEr0 KOHTPOJISI YCIEBAEMOCTH M IMPOMEKYTOUHOM aTTECTallMU
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaJa OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHON
MATUOATIPHON MIKAIOHN CIIEAYIONIUM 00pa3oM:

Jecarubannbuas IlaTtubamnbHas Onenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OlleHKAa OlleHKA 3ayer 00y4eHMs MO JTMCHUILUINHE (MOIY.TI0)

10 OTanaHO 3auTeHo CTyoeHT TOJMHOCTBIO BJIAQJECET 3HAHHUSIMH,

9 OTIMYHO 3a4TeHo W3JI0KEHHBIMH B pabodell mporpamme, H

8 OTIHYHO 3a49TeHo rIIyOOKO OCMBICISET AMCUUIUIMHY (MOIYJTIB).
On CaMOCTOSITETTFHO u JIOTHYECKH
MOCIIEAOBATENILHO OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha Hauboyee BaKHOM.
Ymeer aHaJIM3UPOBATH, CpaBHHBATH,

KJ1accu(UIMPOBATH, 000011aTh,

KOHKPETHU3HUPOBATh K  CHUCTEMATHU3HUPOBATH
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yer

OO0mast xapakTepucTHKA pe3yJibTaTa
00y4YeHusi Mo JUCHUILTUHE (MOIYJIIO)

M3YYEHHBIH MarepHuall, BBIACHAS KIIOUEBbIE
MOMEHTBl M  YCTaHaBIMBas MPUYUHHO-
clefcTBEeHHbIE CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3yabTaThl AHAJIM30B u IpyTuX
WCCIIEIOBAHNN, a TaKKe€ pellaeT CII0XKHBIE
3agaud. CTyJEHT XOPOLIO 3HAKOM C METOJIaMH
UCCIIEI0BAHNA, HEOOXOTUMBIMH JUIS
MPAKTUYECKON  JEATENbHOCTH, M  YMEeT
CBSI3bIBATH TEOPETUYECKUE ACTIEKTHI
JUCIHUIUIMHBL (MOAYJA) C MPAKTHUECKUMHU
3a7ayaMH.

Xoporo

3auTeHo

Xoporo

3auTeHo

CryneHT o0najaeT 3HAHWAMHU MpeaMeTa
MOYTH B TMOJHOM o0ObeMe  paboueii
nmporpaMmMbl U CaMOCTOATCIIBHO, JIOTUYCCKH
MOCJIEeIOBATEILHO M BCECTOPOHHE OTBEYACT
Ha BCE BOIIPOCHI, aKIEHTUPYsl BHUMAHUE Ha
Haunboliee 3HAUYUMBIX MOMeHTax. OH ymeeT
AHATU3UPOBATH, CPaBHHUBATH,
KJIACCU(PHUIMPOBATD, 000011aTh,
KOHKPETH3HUPOBATh W CHUCTEMAaTH3HPOBAThH
W3y4EHHBIA  Marepuasl,  BBLACIAS  €ro
KIIOYEBbIC  aCMEeKThl W yCTaHaBIHBAs
MIPUYINHHO-CJICACTBCHHBIC CBA3H.
DOopMyIUpyET CBOM OTBETHI, YBEPEHHO
WHTEPNPETUPYET Pe3yabTAThl AHAIU30B U
JIpyTUX HCCIIEIOBAHUMN, a TaKKe pelaer
CJIOKHBIC CUTyalMOHHBbIC 3ajauu. CTyaeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHMS,
HEOOXOIUMBIMHU hing MPaKTUYECKOU
JEeSITebHOCTH, W yYMEET  CBA3bIBATh
TEOPETUYECKHE  aCMEKThl  MpeaMera ¢
MPAKTUYCCKUMH 33]JauaMH.

YI[OBHCTBOPI/ITGHLHO

3auTeHo

YI[OBHCTBOPI/ITGHLHO

3auTeHo

CryneHT oOiiajaet 6a30BBIMU 3HAHUSIMH 110
MUACHUILINHE (MOJIYINI0), HO HCIBITHIBACT
TPYJAHOCTH TIPH CAMOCTOSITEIbHBIX OTBETaX U
WCIIONIb3yeT HETOuYHble (hopMynupoBkH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIHOKH,
Kacaromuecss CyTtd BompocoB. CTyneHT
CIOCOOCH peIlaTh TOJBKO CaMbIe MPOCTHIC
3a7a4i W BIIAJEET JIMIIb MHUHAMAIbHBIM
Ha0OPOM METOIOB UCCIICAOBAHUS.

He cnan

He 3auteno

He cnan

He 3auteno

He cnan

He 3auteno

CrymeHT He oBIaaen  00s3aTelIbHBIM
MHUHUMYMOM 3HAaHHHA II0 MpEeIMETy W He
MOXKET OTBETHTH Ha BOIPOCH], JaXKE €CIH
MperoAaBareidb 3a7aeT  JIOTOJHUTEIBHEIC
HABOJSIIHE BOIIPOCHL.
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Hucnunmuaa  (Mmoxyns) «Machine Learning (MammaHOe 0OydeHHE)» OIEHHUBACTCS
CIeIyIOIUM 00pa3oMm:

AKTHBHOCTH | Bec ‘Konnqecnaol Onucanne
Haxonumenvhas oyenka
Homamnue 3aganus | 60% 13 [TuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOpPBIE HYKHO
PELINTH 32 OrPAHUYCHHOE BPEMS
CopeBHOBaHUE 1 Kaggle-style copeBroBanue ¢ 3amaueit Ha ML
TecTbl 1Mo KM 3 B Tedenue cemectpa ctyaeHTaM OyIayT NpPEIIOKEHbI

HECKOJIBKO TECTOB TI0 MPOHIEHHOMY MaTepHary

Hpomeofcymounaﬂ ammecmauyusn

3ader ¢ OIeHKOM 40% 1 [Tucemennas paboTta Haj 3adaHIEM, HalIpaBJICHHBIM Ha
MPOBEPKY MOJYICHHBIX 3HAHUH W HABBIKOB O JUCIUITIIHE
(Momy0)

®opmyJia pacuéTa UTOroBOIi OLleHKHM 1O AucHunauHe (Moayaw) «Machine Learning
(MammunHoe odyuenue)»: «0,6 x HakonutenpHas orenka (0,5 X cpefHee 3a JOMallIHUE 3a/IaHUS
+ 0,25 x copeBHoBanue + 0,25 x cpegHee 3a TeCTHI M0 JieKusiM) + 0,4 X 3a4eT ¢ OIEHKOW»

HToroBast oleHKa BBICTABISAETCS MO HAKOMMUTEIBbHOM MpPU YCIOBUH, €CIU CPEeAHMUN Oail
CTYyJICHTA 3a JIOMAalllHUE 3aJjaHusl cocTaBisieT 4 u Gosiee OauIoB.

Ecnu cTyZeHT He BBIIOJHSET YCIOBHUE AJIS ITOJIyYeHHsI OLIEHKHU 110 HAaKONUTEJIbHOW cUCTEME,
eMy HeoOXOJIMMO C/IaTh 3a4eT C OLEHKOH. B maHHOM ciydae omeHKa 3a AMCHUILUIMHY (MOIYIIb)
BbIcTaBIsieTcs 1o popmyie: «0,6 X HaKONUTENIbHAs OLleHKa 3a cemecTp + 0,4 X OlleHKa 3a 3aueT ¢
OLICHKOM».

Texkymmii KOHTPOJIb yCIIEBAEMOCTH 00y4aOIIUXCS MO0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHUeE 32IaHUS
Jlomamnee 3aganne 1

3aganue 1. [0.5 6amna]
Ortkpoiite daitn ¢ Tabnueii (He 3a0yapTe mpo eé Gopmar) B mepemeHnyro data.
[Tonoxxute B HOByH mnepemeHHyro data_Spb Bce wumerommecs maHHbIe MO OOBEKTaM
HenBrxkuMocTH Cankt-IlerepOypra.
CKOJIBKO 3amuceid B oJTyuuBIeiics taduie data_spb?
IMoacka3ka region 2661 - sro Cankr-IlerepOypr. Bee Koibl perHOHOB MOXHO HaWTH B
nepBoM cemuHape ML
3ananue 2. [0.5 6anna]
[TpoBennTe aHANN3 JAHHBIX: CAETAWTE CIEAYIOIINE ATk U OTBETHTE Ha BOTIPOCHI.
e Ectb 1tu B nannbIx o Cankt-IlerepOypry npomnyiieHHble 3HAUSHHS?
e Yanute Te nanusie (B data_sbp u data), mus koTophix 3HaueHue 1eHbI (Price) <=
0
« CkoJIbKO CTpPOK ocTasioch B data u data_shp?
3ananue 3. [2 6amna]
[Touccnenyiite, Kak pacmpeeleHbl YACTOBBIC MpU3HAKH. /(7151 TOro n300pa3uTe Ha OJTHOM
noJjoTHe box plot Bcex YMCIOBBIX MPU3HAKOB.
IMoacka3ka B gaHHOM 3amaHuy, BO3MOXKHO, 3TO OyIeT cHaenate 4YyTh YHOOHeEe
gyepe3 matplotlib uau pandas
IMoacka3ka 3HadyeHus OyIyT JIydIlle BUAHBI, €CITU BBI CIeNIaeTe JIOTapu(pMHUPOBaHUE MO OCH
y Ui oToOpakeHus rpaduka
OTBeTbTE Ha CIEAYIONIHE BOTPOCH:
1) [0.25 6anna] B kakux cronbiax HabmomaeTcs 00JbIe BCETO BHIOPOCOB?
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2) [0.25 Oaana] HaumHas ¢ Kakux TpaHUIl Uil KaXIOTO M3 NPU3HAKOB HAYMHAIOTCS
BBIOPOCHI? (MOXHO OIPEACIUTh MPOTPAMMHO)
3) [0.25 6aana] Kakoit mpoleHT BHIOPOCOB B KaXKIOM CTOJIOIE?
4) [0.25 6anaa] Kak BbI nymaere, moueMy B 3TUX CTOJIOIaX HAOIIOIAIOTCS BEIOPOCHI?
5) [0.5 6aana] Kak Bel mymaere, sSIBJISIFOTCS JIM OHU JIEWCTBUTEIIBHO BBIOpOCAMH WJIH 3TO
MOTJIH OBITh pealibHbIe TaHHbIe? VcciieqoBanus MPUBETCTBYIOTCS !
6) [0.5 6aana] Kak Bl mymaere, B KaKux 3aj1adax ObLI0 ObI HEOOXOIMMO YAQIATH JaHHBIC
00beKThI? A B Kakux - HeT? [IpuBeauTe npuMepsl IOCTAHOBOK TaKUX 3a/1a4y
3amanwue 4. [1 6amn]
OTBeThTE HA BCE CIEIYIONINE BOPOCHI.
e Kakas cpennsis nieHa kBaptupsl o Cankt-IletepOypry?
o A MuHuUManbHasg?
o MakcumainbHas?
e Bce 9Tu 11eHbI BhIIIE WIM HUKE, YEM CPEIIHSIS [IeHa 1o cTpaHe?
e Bce 3Tu 11eHBI BhIIIE WM HUXKE, YeM CpedHss 1eHa no Mockae?
e CoBmaziaet Jiv 3TO C BAIIUMH OXKUJIaHUSIMHU? Uem Bbl MOKeTe OOBSICHUTH JaHHBIC
3HAYEHUS?
3amanwme 5. [1 G6amn]
Vnanure u3 paraceros data u data_spb te o0bekThI, KOTOpPBIE HE BXOAAT B 0Tpe30k [0.05
KBaHTWIb; 0.95 KBaHTHIIB | 11O MIPHU3HAKY PriCe.
CKOJIIBKO CTPOK OCTaNOCh B KaX/I0M U3 JaTaceToB?
3amanwme 6. [1 Gamn]
[Toctpoiite rucTorpaMmy pacmpeeieHus mpu3Haka "1eHa KBapTUphbl 3a KBaJpaTHbIi MeTp"
(cozmaiite ero) B Cankt-IlerepOypre.
Ectb 11 kakue-to anomanuu Ha rpaduke? COOTBETCTBYET JIM TAKOE pacIipe/ie]ICHHE BalllUM
OXXKUTaHUIM?
3anmanue 7. [1 6amn]
Ectep nu 3aBUCHMMOCTH IIEHBI 3a KBaJApaTHbI MeTp OT paitoHa B Cankt-IletepOypre?
N300pas3ute 370 (MporpaMMHO) Ha KapTe.
IMoackaska [MocTpoenue Ha kapTe ¢ momotisto plotly ObuT0 Ha ceMuHape.
IMoacka3ska Eciu rpadguik He OTPUCOBBIBAETCS, BO3bMUTE CIIYYaiHYIO0 BHIOOPKY MEHBIIIETO
pazmepa
3ananue 8. [2 6amna]
OTBeThTE Ha CIENYIOIINE BOIIPOCHI:
e ECTb 1M 3aBUCUMOCTb LIEHBI KBAPTUPHI OT TUIOLIAAN KBAPTUPHI?
e A ot xumnoi momaau?
e A ot 3Taxa?
N3o06pasute 310 Ha rpadukax
IMoacka3zka MoxHO BEIOpaTh Cy4yaitHyI0 9acTh JaHHBIX (IPOBECTH COMIUTUPOBAHHE), €CITU
rpaduk cTpouTcs 100
3amanue 9. [1 6amn]
» Kakue BbIBOIBI MOXKHO C/IE1aTh, 1O MOJYYHBIITUMCS PE3yJIbTaTaM BhIIIe?
« Kakue nepeMeHHbIe MOKHO OBLJIO OBI HCIIOJIB30BATh IS MMPEACKA3aHUsI CTOUMOCTH
00BbeKTa HEIBUKUMOCTH?
e Kaknie rumote3bl mpoBepuiin Obl €Ile C MOMOIIBI0 MEePBOHAYAILHOTO aHaIN3a
JTaHHBIX ?

Jlomainee 3aganue 2

3ananmue 1 [5 6amios]
BoT ocHOBHBIE 3Tamnbl 00y4eHHs U OLEHKM KauyecTBa CIy4ailHOro jeca:
1. ®opmupoBaHue 00y4awieil BLIOOPKHU IJIA KAKI0T0 Pelialoiero qepesa:

DNEeKTPOHHBIA JOKYMEHT



CnyqaifHeIM 00pa3oM BhIOHMpaeTCsi HA00p OOBEKTOB M UX XapaKTEPUCTUK (TIPU3HAKOB) IS
o0OyueHHs JepeBa NpUHATHSA peuienus. LleneBast mepeMeHHas (To, 4TO HEOOXOAUMO MPECKa3aTh)
TaK)Ke BXOJUT B 00YJArOITyI0 BEIOOPKY.

2. O0yyeHue pemIaOIINX JePeBbEB!

Ha ocnoBe BbIOpaHHO# 00yuaromux 00bEKTOB U MPU3HAKOB CTPOUTCS pellaroliee AepeBo,
KOTOPOE TMBITAETCS HAWITYUIIUM 00pa30M MpeacKa3aTh LEeNEeBYIO EPEMEHHYIO.

[laru 1-2 moBTopsiem ayist 0OydeHus N_estimators He3aBUCUMBIX PELIAIOINX CPCBHEB.

3. ArpernpoBaHue penieHHii J1epeBbeB U (popMUPOBaHUE POTHO3A:

s kaxxaoro HaOMIOIEHUS KaXI0€ JIepEeBO B JIECY BBIIAET CBOW MPOTrHO3. DTU MPOTHO3bI
arperupyroTcs (Harnmpumep, IMyTeM roJ0COBaHUs) IS MTOTyYSHHSI OKOHYATEIBHOTO MPEICKA3aHus
CIIy4aitHOTO Jieca.

4. OneHKa Ka4ecTBa MOJIEJIN:

[Tpou3BoaUTCS OLIEHKa TOYHOCTU MPOTHO30B CIIyYallHOTO Jieca Ha TECTOBBIX JaHHBIX, HE
UCTIOJIB30BaHHBIX MpH oOyueHuu. [Ipn HE0OXOAUMOCTH, MOJIETh MOXKET OBITH JO000YYeHa HIIH
HACTpPOEHA ISl MOBBIIICHUS] KayecTBa.

o BrpiOepute, Kakyl0  peamu3alUi0  XOTHTE  CHeNaTth -  JUIS perpeccuM Wiu
Uit Kiaccupukanun. B ciydae BbiOOpa KaaccMpuKauMu JelaiTe peann3aluio ¢ y4eToM
BO3MOYXHOCTH MHOTOKJIACCOBOM KIlacCu()UKAUU

e MoKHO UCNIOJIBL30BATH YK€ peaTn30BaHHbIC
kiaccer Sklearn tree.DecisionTreeClassifier u tree.DecisionTreeRegressor.

o Heuab3s ucnob30BaTh yKe peaan3oBaHHbIC
kiaccel Sklearn ensemble.BaggingClassifier u ensemble.BaggingRegressor.

o Heo0xoaum kop peanuzanuu. be3 Hero 3aanue 3acYUTHIBATHCS HE OyieT

KommenTapuu

o Bribepute nedontHbie 3HaUCHUS AJIs IPUBEICHHBIX B KJIaCCE ApaMETPOB U BCTaBbTE UX

o MoxkHO 100aBaATH HOBbIE ITapaMeTpsl B MeTo self nns Gonee mupokoil peanusanuu
KJlacca

e Mertonwi fit, predict 1oKHBI 00513aTEIbHO NPHUCYTCTBOBAThL. OT HUX OXHAACTCS
CTaHIapTHBIN MPUBBIYHBIN (QYHKIIMOHA U BBIBOJ MO aHaioruu ¢ sklearn

o B cnyuae BbIOOpa 3amaum KJIacCU(PUKAIMM PEKOMEHIYETCS TaKXKe CclelaTh |
meton predict_proba, Ho 3TO HEOOsI3aTETBHO

3ananme 2 [0.75 Oamna]

Boibepute u 3arpy3ute AataceT B COOTBETCTBHM C Ballel BbIOpaHHOW peanuzanuen
(perpeccus unu knaccudukanus). JlaraceTs! MOXKHO HCKaTh, HATPUMED, BOT TYT:

o Hakaggle

o Ha google
3arpykaTh JaTaceT MOXKHO Kak M Hampsamyio B cpexy google colab, tak u uepes

yruiuTy gdown, 3arpy3uB UX TpEIBAPUTEIBHO HA CBOM I'YTJI-IHCK (110 aHAIOTHH C CEMHHAPAMH )
e [Ipu HEOOXOIUMOCTH, BBIICITUTE TECTOBYIO BRIOOPKY MpH momorttu train_test split

IMoacka3ska: pekoMeHayeM BbIOMpaTh He "urpyuieunsie"/"obydaromue" naracersl. bpatsb
CJIMIIIKOM MHOTO JJAaHHBIX TOKE HE HY)KHO, YTOOBI y BaC HOYTOYK HE CUMTAJICS OYEHB JIOJITO.
3apanme 3 [0.75 Oamnal
Bri6epute MeTpuky KadecTBa U 000CHYHTE ee BBIOOP.
3ananmue 4 [1 Gamna]
[IpenoOpaboTaiiTe naTacer Tak, Kak Bbl XOTHTE - MOXKETE MOPECePUUTh, MOYUCTUTH
MIPOITYCKH, ITyMBI, aHOMAJIHH U TIp.
3aganue 5 [2 Ganna]
[TonGepuTe onTUMaNbHBIC THIIEPTIAPAMETPHI U 00YUUTE 2 MOJICIH:
e Bamra peanuzanus random forest [1 6as]
e Peaymmzarus random forest u3 sklearn [1 6an]
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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

Bazkno: HeoOxoaumo niepedpaTh nmepedparh XoTs Obl 3 pa3nuyHbIX runepnapamerpa. CeTku
JUTSL KQKJIOTO M3 HUX BBIOMpAiTe pa3yMHbIE
addKopg
addTekcr
3ananue 6 [0.5 6amia]
CpaBHuTe 2 MOJACIHU:
e ¥ Kakoi MOJYy4YHJIOCH BBIIIIE KAYECTBO HA TeCTE?
 Kakuie onTrMansHbIie apaMeTpsl MOMYUUIIUCH Y ABYX MOJENeH?
« Kak BbI 1ymaeTte, yeM 00ycCiIOBJIeHA pa3HUIIA B KAUeCTBE?

HpHMeprIe 3aJlaHuA 1JId TeCTa

Tect 1: Pemaromue nepeBbsi. CjI05KHOCTH aJITOPUTMOB. AHCAMOJIM AJITOPUTMOB.
I'pagnenTHbIi OycTHHT. ATUIN(T-MOAeIMPOBaHUE

1. Kakoii u3 cieayronmx alrOpuTMOB MAllIMHHOTO 00YUYEHHSI SIBIISICTCS TPUMEPOM
ancamoJIs?
a) Pemaroree nepeBo
b) 'paguenTHbIN OycTHHT
¢) Jluneitnas perpeccus
d) Knacrepuzanus
Otser: b) I'paguenTHBIH OyCTHHT

2. Kakas u3 crieyromux XapakTepuCTHK PEHIalONIUX EPEBhEB SABISETCS UX OCHOBHBIM
IPEeuMyILIeCTBOM?
a) Bricokast ckopocTh 00ydeHUst
b) [IpocroTa nHTEpNpeTaliNU
¢) Beicokast TOYHOCTH MTPOTHO3UPOBAHHS
d) Huskas crno’kHOCTh anroputma
Otser: b) IIpocToTa MHTEpNpEeTALIUT

3. Kakoii u3 cneayromux METoJ0B UCHOIb3YeTCsl ISl OLIEHKH CI0KHOCTU aJITOPUTMOB?
a) OrieHka BpeMeHH 00yUeHUs
b) OneHka BpeMeHU NpeaAcKa3aHus
¢) OneHKa CI0XHOCTH anroputma mno metpuke O(n)
d) Bce BollenepedrcieHHble
Otser: d) Bee BoIlIenepeyncjieHHbIE

4. Kaxkoii u3 CJICAYIOMIUX aJITOPUTMOB MAIlTMHHOTO o6yqum[ ABJISICTCA NTPpUMEPOM
rpagueHTHOro OycTHHra?
a) AdaBoost
b) Gradient Boosting
¢) Random Forest
d) Support Vector Machine
OrtBet: b) Gradient Boosting

5. Kakas u3 cienyromux XxapakTepUCTUK aTUT-MOJEINPOBAHUS SIBIISIETCS €0 OCHOBHOM
LENbIO0?
a) [IporHo3upoBaHue BEPOATHOCTH COOBITHUS
b) OneHka BIUSHHUS MApKETUHTOBON KaMIIaHUU
¢) Knacrepusanus KI1eHTOB
d) OOnapyxeHue aHOMaJHii
OtBet: b) Onenka BJAUSIHUS MAPKETHHIOBOWH KaAMIIAHUM
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6. Kakoii u3 cienyrommx METOI0B UCIIOJIB3YETCsI IJIsl TOCTPOCHHMS aHCaMOJIel arOpUTMOB?
a) barrunr
b) Byctunr
¢) CTaKuHT
d) Bce BhImenepevrcieHHbIC
OrtBet: d) Bce BbIIenepevyucjieHHbIE

7. Kaxkoiil u3 crneayromux aaropuTMOB MallIMHHOTO O0y4YEHUS SBJISIETCS IPUMEPOM
perniaroniero aepena?
a) CART
b) C4.5
c) ID3
d) Bce BrlenepevncieHHble
Otger: d) Bee BollIenepeuncieHHbIC

8. Kakas u3 cneayrommx xapakTepuCTHK TPaJIMEHTHOTO OyCTHHTA SIBJISIETCS] €T0 OCHOBHBIM
PEUMYIIECTBOM?
a) Bricokast ckopocTh 00yueHus
b) I[IpocTora nHTEpIIpETAIIUN
¢) Beicokast TOYHOCTH TPOTHO3UPOBAHHS
d) Huskast clio)xHOCTh allropuT™Ma
OTtBert: ¢) Boicokasi TOUHOCTH MPOrHO3UPOBAHUA

9. Kakoii u3 cinenyromux METoA0B UCIONIb3YyeTCs Ui OLIEHKU KauecTBa ariaudr-
MOJICIIUPOBaHUs?
a) OneHka BpeMeHH 00yueHHs
b) OrieHka BpeMeHHU NpecKa3aHus
¢) OneHka cJI0XKHOCTH alropuT™Ma
d) Onenka TOYHOCTH MTPOTHO3UPOBAHUS
OtBer: d) OneHka TOYHOCTH NPOTHO3UPOBAHUS

10. Kakoii 13 cieayronmx aropuTMOB MAlIMHHOTO 00yUYeHHsI SBIISIETCS TPUMEPOM
aHcamOmIs penaronux 1epeBbeB?
a) Random Forest
b) Gradient Boosting
c) AdaBoost
d) Support Vector Machine
Ortger: a) Random Forest

Tecr 2: IloaTunbl 32124 M UX 0COOEHHOCTH, KJIacTepusauus. MeToabl NOHUKEHUS
pasMepHocTH. OO0HapyxkeHune anoMayuii. I'enepanus npusHaxkos. OT00p NPU3HAKOB.
HNuTepnperanust Mojiesieil 1 ANATHOCTUKA CABUTA JAHHBIX.

1. Kakoii u3 cieayronmx NoATHIIOB 3a/1a4 MAIIMHHOTO 00yUYEHHs ABISETCA IPUMEPOM
3amaun kinaccudukanun?
a) Perpeccus
b) Knactepuzanus
¢) OGHapyxeHre aHOMalIun
d) Kareropuzamms
OrtBet: d) KaTteropusanus

2. Kakoii u3 cienyromux METOA0B UCTIONb3YeTCs Il HOHMKEHUS pa3MEPHOCTH JAHHBIX?
a) PCA
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b) t-SNE

c) LLE

d) Bce BhImenepevrcieHHbIC
OrtBet: d) Bce BbIlenepevyucjieHHbIE

3. Kakoii u3 cneayromux aaropuTMOB MaIMHHOTO O0YYEHUs SBIISIETCS] IPUMEPOM METO/A
0OHapy>XCHHUST aHOMAJTHIA?
a) One-Class SVM
b) Local Outlier Factor (LOF)
c) Isolation Forest
d) Bce BhImenepevrcieHHbIC
OrtBet: d) Bce BbIlIenepeyucjieHHbIE

4. Kaxkoii U3 CIeIYIONIMX METOIOB UCIIONIB3YETCS IS TEHEpAIi HOBBIX MTPU3HAKOB?
a) [lonnHOMManbHAs perpeccus
b) Jloructuueckas perpeccus
¢) JlepeBo pemieHumit
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 BhlmIeniepeuncicHHbIC
OrtBet: d) Bce BoIIIenepeyucieHHbIC

6. Kaxkoii u3 CJICAYIOHIUX METOJOB UCIIOJIB3YCTCA AJIsI MHTCPIIPETAllUN MO,Z[CJ'ICI\/'I MAallIMHHOI'O
00yuenus?
a) SHAP (SHapley Additive exPlanations)
b) LIME (Local Interpretable Model-agnostic Explanations)
c) TreeExplainer
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BoIIenepeyncieHHbIC

7. Kaxkoii u3 CJICAYHOHIUX METOJOB UCTIOJIB3YCTCA JJIS1 NTUATrHOCTUKU CABUTI'A ,[[aHHLIX?
a) Statistical Process Control (SPC)
b) Control Charts
c) Drift Detection
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bece BoIIenepeyncieHHbIC

8. Kakoii u3 cienyromux alropuTMOB MAlIMHHOTO 00yYeHUs ABIIsSETCS IPUMEPOM METO/1a
KJIACTepU3aLu?
a) K-Means
b) Hierarchical Clustering
c) DBSCAN
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BbIIenepeyncjieHHbIC

9. Kakoii u3 cinenyromux METOA0B UCTIONb3YEeTCs I MOHWKEHUS Pa3MEPHOCTH JaHHBIX C
WCITOJI30BaHUEM JIMHEHHBIX MTPeoOpa3oBaHmii?
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a) PCA

b) LLE

c) t-SNE

d) None of the above
OTtBer: a) PCA

10. Kakoii U3 cueayroux METo10B UCIIONIb3YeTCs A1 OOHApYKEHUST aHOMaJINi B IaHHBIX C
UCTIOJIb30BAaHUEM MAIIMHHOTO 00yueHHs?
a) One-Class SVM
b) Local Outlier Factor (LOF)
c) Isolation Forest
d) Bce BrllenepevncieHHble
OtBet: d) Bce BolenepeyucjieHHbIE

HpnMeprle 3alaHUd 110 COPEBHOBAHHUIO

CopesnoBanue: "MonenupoBanue Amnudra ¢ nomombio AHcambOielr u ['pagueHTHOTO
bycTtunra"

Tema: Pazpabotka 3¢ppexTuBHBIX Mojeneil armdra-MoIeTUPOBaHUS C UCIOIB30BaHUEM
pEIIaloNIMX 1ePEeBbEB, aHCAMOJIEH aJrOPUTMOB U TPATUEHTHOTO OYCTHHTA.
3amanuda:

1. 3apgaua 1: Pazpaboraiite Mojenp ammm@Ta-MOACTUPOBAHUS, WCIOIB3YS PEIIAIOIINE
JEPEeBbsl, AJ11 IPOrHO3UPOBAHMSI BHITOBI OT MAPKETUHIOBOM KaMIIaHUH HAa OCHOBE Habopa
NPU3HAKOB, BKJIFOYAIOMIETO AeMOrpaduIecKre U MOBEACHYECKHE JaHHBIC KJIMECHTOB.

2. 3apava 2: Coznaiite aHcaM0Jib arOPUTMOB, BKJIIOYAIOLIUHN I'paAMEHTHBINA OyCTHHT, IS
yIy4lIE€HUS! TOYHOCTH MPOTHO3UPOBAHMS aruindTa-MOJEIMpPOBAaHUS IO CPAaBHEHUIO C
MOJIEJbIO U3 3a7auu 1.

3. 3agaua 3: [IpoBeauTe aHaNH3 CIOKHOCTH aJITOPUTMOB, HCIIOIB3YEMBIX B 337adax | u 2, u
olieHUTe UX 3(P(PEKTUBHOCTH B 3aBUCUMOCTH OT pazMepa o0ydaromieil BHIOOPKH.

Kpurtepuu ouenku:

1. TouHocTh nporHo3upoBanusi: OeHKa TOYHOCTH MO/IEJIeN armIugTa-MoJIeINPOBAHUS 1O
metpukam MAE u RMSE.

2. CaoxHocTh aJIropuTmMoB: OILIEHKA CI0XKHOCTH aJITOPUTMOB, UCTIOJIb3YEMBIX B 33auax |
U 2, 10 METpUKaM BPEMEHU 00y4eHHUs U BPEMEHH Ipe/iCKa3aHusl.

3. D¢dexTuBHOCTHL aHcaMOJjeli: OueHka >(QQGEeKTUBHOCTH aHcamOJiel alropuTMOB,
UCIOJIb3YEMBIX B 3ajlade 2, M0 METPHUKaM YIYYIIEHHS TOYHOCTU MPOTHO3UPOBAHUSI IO
CPAaBHEHHIO C MOJIETIBIO U3 3a/1a4H 1.

4. KauvectBo mnpeseHtanuu: OLEHKa KayecTBa TMPE3CHTALMU pe3ylbTaToOB, BKIIOYAs
SICHOCTb M CTPYKTYPHPOBAHHOCTb OTYETA, a TAK)KE BU3YAJIN3ALUIO JTaHHBIX.

3amanus 1J151 NPOMEKYTOYHOM ATTECTANUM 10 JUCHMILIMHE (MOXYJII0)

Ne i/ 3aganue OTtBeT Komnerennus
1. Kak Ha3pIBaeTCs1 MHOKECTBO BCEX BO3MOMKHBIX IIpocTpancTBO OIIK-2

00BEKTOB B 33/1aU€ MAIIMHHOTO 00ydIeHUS? 00BEKTOB/
OTBeT 3anMIIM B BHIE CJIOBOCOYETAHHUS HA MPOCTPAHCTBO
PYCCKOM fI3bIKE 00BEKTOB

2. Kax naspiBaeTcs cpemnsis onmmoKa MOIeTH Ha OMIUPUIECKAN VK-6
o0yyaroei BEIoopke? PHCK/ SMIHPHYUECKHIA
OTBeT 3anMIIN B BHIE CJIOBOCOYETAHHS HA pHUCK
PYCCKOM fI3bIKe
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3. Bepno nu to, uro L1-perynspuzamus (LASSO) na/ la/ BepHo / YK-6
CKJIOHEH K 0TOOPY IPHU3HAKOB? Bepuo
OtBet 3anumu B Bujae Jla/Het

4. Kax Ha3piBaeTcsi METO/I OIIEHKH KauyecTBa MOJIEIH Byrctpen/6yTerpen/ IK-3
yepes TeHepallyio MoABBIOOPOK C BO3BpalicHHUEM? bootstrap/Bootstrap
OTBeT 3anMIIM B BH/JIE OJHOTO CJI0BA HA
AHTJIMIICKOM WJIHM PYCCKOM fI3bIKAX

5. Cpenssis ........... omuoOKa - 3T0 (pyHKIHS OIMOKH, | abcomoTHas/Abcon [K-4
BBIYHCIIIEMast KaK CPEAHUI MOIYJTb OTKIOHCHHU FOTHasI
OTBeT 3aNMIIM B BHJ/Ie OJIHOTO CJIOBA HA
PYCCKOM sI3bIKe

6. Kakas xommanust co3nana Hanbosee MOmyIIpHYyIO SAunexc/sHnexc [1K-3
6ubimoTeKy rpagueHTHoro Oycruura Categorical
Boosting (CatBoost)?

OTBeT 3anMIIM B BUJIE OJJHOTO CJI0BA HA
PYCCKOM sI3bIKe

7. Bepno 111 To, 94TO METOA INIaBHBIX KOMIIOHEHT - 3T0 | HeT / Het / He BepHO YK-6
METOJ, KOTOPBIN IIPOELUPYET AaHHBIE HA / He BepHO
BTOPOCTCIICHHBIC KOMITOHEHTHI?
Oteet 3annmu B Bujae Jla/Her

8. Uro takoe "MeTKa" B 00y4eHHH C yauTenem? A OIIK-2
A. 3HauyeHue, KOTOPOE MOJEINb MPEICKA3hIBACT
b. Ilpusnak o0bekTa

B. ®Oyskmnms ommoOku

I'. T'unepnapametp Moaenu

9. Kak naseiBaercst BapuanT KNN, rae Oomkaiimme b OIIK-2
COCEIH BIMSIOT CHIIbHEe?
A. kKNN

b. Bssemennsiii KNN

B. Soft-Margin SVM
r.

barruur
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