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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Lenpto m3ydeHus: IUCHMILIMHBI «OCHOBBI MAaIIMHHOTO OOYYEHHS» SIBISAETCS OCBOCHUE
00yJalomIMMHUCS TIEPEJOBBIX 3HAHMH B 00JACTH MAIIMHHOTO OOY4YEeHHS, a MMEHHO BOIIPOCOB,
CBSI3aHHBIX C BO3MOXKHOCTSIMH MAIIMHHOTO OOy4Y€HHs, NMPUMEHUTEIBHO K aHAJIU3y OOJBIINX
naHubIX. [  cnemmansHOocTH  «MH(pOpManmoHHas 0€30MacHOCTh»  aKTYaJbHOCTh JIaHHOM
JUCHUTUTMHBL OOYCIIOBIIEHA TEM, 4YTO 3a/Ja4d HWH(OPMAIMOHHON O€30MacHOCTH MO BBISBICHUIO
YA3BHMOCTEH WJIM HECTAHIAPTHOTO MOBEACHUS MPOrPaMMHOTO OOecredeHus: B OOJbIIOM 0O0beMe
JAHHBIX SBJSIOTCA MPEIMETOM PACCMOTPEHUS MAIIMHHOTO O0YYECHHSI.

JuctuminHa obOecriednBacT NpUOOpETeHNe 3HAHWKH M yMEHUH B OOJIACTH HMCIIOJIB30BAHUS
QITOPUTMOB MAaIIMHHOTO OOydYeHHs, B TOM YHCJE JUIS PEIICHHs 3a1ad 3alluTbl MH(OpPMAIHH,
CIIOCOOCTBYET OCBOCHHIO MTPHUHIIMIIOB KOPPEKTHOTO MIPUMEHEHHSI COBPEMEHHBIX CPEICTB U METO/I0B
3aMUThl UHOOPMAIIHH.

3agayaMu OCBOEHHS AUCHUILTMHBI «OCHOBBI MATMHHOTO OOYUCHHS» SBISFOTCS:

— npuoOpeTeHHe HABBIKOB BHIOOpAa M TPUMEHEHHS aJTOPUTMOB MAIIMHHOTO OOYyYEHUs,

IPOTrPaMMHBIX CPEJCTB M TEXHOJIOTUH JUIA PEHICHHs 3a1a4 aHaIN3a JaHHBIX;

— OCBOCHHME METOJOJIOTUM OOHAapyXeHHs B OONBIIMX MAacCHBAaX JJAaHHBIX JOCTYITHBIX

MHTEPIPETANU U TPAKTHYECKHU TOJIE3HBIX 3aKOHOMEPHOCTEH, HEOOXOMMBIX JIJIsl IIPUHSTHS

peuieHuii B npodecCHOHaNbHON A TEIbHOCTH.

2. MecTO IMCUHUIIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlaHHas TUCIUIIMHA OTHOCUTCS K 00s513aTeNIbHON YacTH 00pa30BaTeIbHOM IPOTPAMMBI.

Jlis OCBOEGHHMS JAAHHOM JMCLUIUIMHBI OOy4arolluecss JOJDKHBI BJIAJETh MaTeMaTHUYECKUM
arrapaToM JMCKPETHOM MaTeMaTHUKH, TEOPUM BEPOSATHOCTEH M MaTEMaTUYECKOM CTaTUCTUKH,
IIPOrPaMMUPOBAHHUS Ha SI3bIKAX BBICOKOTO YPOBHH.

JUjig ycremHoro OCBOEGHUs JUCHUILIMHBI «OCHOBBI MAIIMHHOTO OOYYEHMs» €l JIOJIKHBI
IIPEIUIECTBOBATD CIEAYIOIINE JUCLIUILINHBL:

«udopmarnkay;

«SI3BIKM IPOTpaMMHUPOBAHUY;

«/luckpeTHass MaTeMaTuKa;

«Teopust BEpOATHOCTEN N MaTEMAaTUUYECKasl CTATUCTUKA,

«HucneHHsle METOABI ONTUMH3ALUN Y.

JlucuuIuIiHa TPeNlIecTBYeT MNpPaKTUKE MO MOJYYEHHI0 MPO(EecCHOHANbHBIX YMEHUH U
onbITa MPO(PECCHOHAIBHON NIE€ATENbHOCTH, MNPEIIUIUIOMHON TPAaKTHUKE W TOCYJapCTBEHHOMN
WUTOTOBOW aTTECTALINH.

3. [InanupyemMsblie pe3yabTaThl 00y4eHUs] MO AUCHUILINHE, COOTHECEHHbIE C MIAHUPYEMbIMU
pe3yJbTaTaMu OCBOECHHS 00pa30BaTeIbHOI MPOrpaMMbl

[Ipouiecc n3yyeHs: TUCIUIUIMHBI HANpaBiieH Ha (OPMUPOBAHUE CIEAYIOUIMX KOMIETEHINN
B cootBercTBUM ¢ PI'OC BO, OOII BO u nmpuobpeTenus clieAyoux 3HaH1i, yMEHUH, HaBBIKOB U
(unu) onbITa AESITENLHOCTHU:

Dopmupyemas NHaukaTop 10CTHKEHUSA Ilepeuenn
KOMIIeTeHIUSI KOMIIeTEHIINH IUVIAHUPYEMBIX Pe3yJIbTATOB
(xkoa 1 (hopMyJIPOBKA) (xox v hopMyJITHPOBKA) 00yueHust
Oo6menpodgeccuoHaIbLHbIE KOMIIETEHIIHN
OIIK-2 3HaTh:
Crioco0eH MPUMEHSITh 292°002°009°09°°077 - KJIACChl METOJIOB U aJITOPUTMOB
MHGOPMAIUOHHO- MAaITHHHOTO OOyYCHHS;
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4. O0beM, CTPYKTYpa U coJep:KaHue TUCHUILINHBI

OO61mas TpyA0eMKOCTh IUCHHUIUIMHBI COCTaBIsAeT 3 3a4eTHbIX equHullbl, 108 akan. yacos.

Ne Tembl (pa3nenbl) e Buapl yueOHBIX 3aHATHIA, DopMBbI TEKYLLIEr0
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MAIIMHHOTO 00YYEHHsI: METOT paboThI
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Conep:xaHue pa3/iesioB JUCHUILIHHBI:

Tema 1. 3agauym MHTEVIEKTYAJIbHOI0 aHAJIM3a [aHHBIX: perpeccusi, Kjaaccupukaums,
KJIaCTepu3anus, aHAJIU3 ACCOUMUALMNA M TOC/Ie0BATENbHOCTEH, MOMCK AHOMAJIMH, aAHAJIN3
cBsi3eil.

Data Mining. OLAP u Data Mining. 3amaga perpeccuu. OOydeHue c ydurteneMm. 3agada
knaccudukanuu. O6ydenue 0e3 yuurens. 3ajada KiacTepusalud. 3ajiaya aHajau3a acColUalui u
nocneaoBarenbHocTel. [IporpammHoe obecrieueHue Al MHTEIUIEKTYallbHOTO aHAlIM3a JIaHHBIX.
Bonbimme ganneie. MacmrabupyemMbie allrOPUTMBL.

Tema 2. Meroab! KiaaccuGpuKkanuu. AJrOpuTMbl MAIIMHHOTO O0y4YeHHUsI: [lepeBbsl pellIeHNH,
ONOPHbIE BEKTOPbI, 0aiieCOBCKHE KJIACCUPUKATOPHI.

Wuaykuust nepeBbeB pemieHuid. MHbopMmannoHHbi BRIMTPhI. [Ipeapenykius U mocTpeayKIus.
Pemraromue npaBuiia. AITOPUTM «CITY9alHBIN JIECY». AJITOPUTMBI OFpaHUYEHHOTO riepedopa. Meron
OTOPHBIX BeKTOPOB. baiiecoBckas n HauBHas OailiecoBCKask KiacCU(pUKALIUA.

Tema 3. Ouenka 3(p(peKTUBHOCTH ¥ CPABHUTEIbHBIH aHAIU3 MojieJieil 00yYeHus.

[ToaroroBka naHHbIX. BeiOop 3Haummbix npusHakoB. HaGopel nanubix. Tunbl gansbix. [lkamsr
u3Mmepennit. @opmarbl xpaHeHHs naHHbIX. KauyecTtBo nanHbIX. Ouncrtka naHHbIX. CHIDKEHHE
pasMepHOCTH JaHHbIX. WMHTerpanus nanHbeix. Bl w Bu3yanuszamus ngaHHbIX. Meroabl oTtOopa
3HAYMMBIX NMPU3HAKOB. OUnbTpel. METPUKHN KavyecTBa: MPaBUIBLHOCTH, MTOJIHOTA, TOYHOCTH, F-Mepa,
YyBCTBUTEIBHOCTh, cHenupuuHocTb. OOyuaroliee MHOXeCTBO. HesaBucumoe  TecToBOe
MHOkecTBO. [lonTBepxaatomiee MHOKeCTBO. [Ipobiema nepeodyuenus. Meron ynep:xkanus. Meron
nepeKpecTHO mpoBepku. MaTpuia crouMmocTeit ommubok. Jluarpamma BeMrpseima. /uarpamma
pocta. Kpusas ommbok. AUC. M3011HIN TOYHOCTH.

Tema 4. AHcamMO/IMpOBaHHE KJIACCU(PUKATOPOB.

Ancambnu wmopneneit. barrunr. borrunr ¢ panpomuzanmeit. [locnenoBarensHo oOywaromuecs
knaccudukaropsl. bByctunr ancamo6mns kinaccudukatopoB. CTIKHHT.

Tema 5. MeToabl KJIaCTEPHOT0 aHAJIHU3A.

AJNTOpPUTMBI MamMHHOTO 00yueHus: Metox K-cpemnux, EM, Cobweb. Tunonornveckuit u
TaKCOHOMHYECKUI aHamu3. CTaTHCTHYECKHE METOAbl Kiactepusamuu. Meroa K-cpemnux. Mepsl
pacctostHuil. Mepapxuueckue MeTobl Kinactepusanuu. Busyanuszanus kiactepoB. JleHaporpaMmmel.
Huarpammbl  pacceuBanus. Camoopranusyommuecs: kapTel Koxonena. ['padoBbsie MeTosI
KJIacTepu3aluy. Beienenue cBA3HbIX KOMIIOHEHT. HeveTkas kiacrepuzanus.

Tema 6. MeToabl aHAJIN3a acCOUALMI U NOC/IEA0BATEIbHOCTEN.

[Torck dYacTO BCTpEYAIOMIMXCS HAOOPOB SIEMEHTOB. Mepbl HMHTEPECHOCTH: TMOMAMEPKKa,
JIOCTOBEpHOCTh.  KonudecTBeHHbIE W HEYETKHE  acCOIMaTHUBHBIE  mpaBwia.  [louck
MOCIIE0BATEIbHBIX IMIA0TIOHOB.

Tema 7. MamnHHoe o0y4eHue U 00JIb1INE JAHHBIE 1JIs1 PeLICHUs IPUKJIAAHBIX 32/1a4.
KonTekcTHas pekinama, coBMecTHas (GWIbTpaIUsi, aHaIN3 TOHAIBHOCTH, YaT-0O0ThHI, OOJIbIINE
SI3BIKOBBIE MOJIEITH.




5. O0pa3oBare/ibHble TEXHOJOTHM, B TOM 4YHCJI€ TEXHOJOIMH 3JIEKTPOHHOIO OOy4YeHHS W
AUCTAHIIHOHHbIe o00pa3oBaTe/ibHble TEXHOJOTHH, HCHOJb3yeMble MPH OCYIIEeCTBIEHUH
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

B nporecce 00ydeHust HCIIONIB3YIOTCS CIEAYIOINE 00pa30BaTeIbHbIE TEXHOIOTUH:

AxageMuyeckasi JieKIUsl (WIM JIEKIUs OOLIEro Kypca) — HOoCiIeI0BaTeIbHOE U3JI0KEHUE
MaTepuala, OCyIIeCTBIIEMOE IPEUMYIIIECTBEHHO B BUI€ MOHOJIOTA NpenoaBaress. TpeboBaHus K
aKaJeMUYECKON JIEKIIMU: COBPEMEHHBbIM HayuyHbIH ypOBEHb M HACBILICHHAs WH(POPMATUBHOCTH,
yOenuTenbHas apryMeHTalus, JOCTyIIHAsl U MMOHATHAs pedb, YETKAasl CTPYKTypa U JIOTMKA, HaIu4ue
APKUX IPUMEPOB, HAYYHBIX JOKa3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

IIpoGiemMHass  JeKnMs — U3JIOKEHUE  MaTepuasla,  IMPEANoJararmouee  IMOCTaHOBKY
pOOJIEMHBIX U IUCKYCCUOHHBIX BOIIPOCOB, OCBELICHHUE PA3JIMYHBIX HAYYHBIX OAXO0JI0B, aBTOPCKHUE
KOMMEHTApUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISMU HMHTEPHpPETALUU H3Y4aeMOIo MarepHaa.
[TpobnemHass JeKUUs HAuyMHAETCA C BOIPOCOB, C IOCTAHOBKHM IMpOOJIEMBI, KOTOPYIO B XOj€
U3JI0KEHUs MaTepuasia HeoOXOAMMO pelmuTh. B  Jekuuu coudeTaroTcs MpoOJieMHBIE U
uHpopMaLnoHHbIe Havyana. [Ipu sToM mporecc no3HaHUs CTYJAEHTOB B COTPYIHUYECTBE U JUAJIOTe
C IpernojaBaTesieM MPUOIMKASTCA K IIOMCKOBOM, UCCIIEA0BATENIbCKON aestenbHocTH. Conepkanue
po0JIeMbl PAaCKpPBIBAETCS MyTEM OpraHU3aLMU [TOMCKA €€ PEIICHUs WM CYMMHPOBAHHS U aHAJIN3a
TPaJMLIMOHHBIX U COBPEMEHHBIX TOUYEK 3PEHHUSI.

JlaGopaTopHas pa6ora — opranuszanus y4yeOHOM pabOThl ¢ pealbHbIMU MaTe€pUaTbHBIMU U
MH(OPMALMOHHBIMU O0BEKTAMHU.

KoncyabTranuum — BuJ Y4eOHBIX 3aHATHH, SBISIOMUICT OJHOW U3 (OPM KOHTPOJISA
CaMOCTOSITENIbHOW ~ paboThl  cTymeHToB. Ha  KOHCymbTamusix 1o 1pock0e  CTYACHTOB
paccMaTpUBAIOTCSl HauOojee CII0KHbIE MOMEHThl TP OCBOEHHUM Marepuana JUCLUIUIMHBL,
IpenojaBaTesib OTBEYAET Ha BONPOCHl CTYAEHTOB, KOTOpPbIE BO3HUKAIOT y HHUX B IIpolecce
CaMOCTOSITENIbHOU PabOTHI.

6. [lepeueHb JIMIIEH3MOHHOT0 W (WJIHM) CBOOOJHO PACHPOCTPAHSAEMOIr0 IPOrPaAMMHOIO
o0ecreyeHusi, HCNOJB3YyeMOr0 MPH OCYHIECTBJICHHH 00pa30BaTeIbHOr0 mpolmecca 1o
AUCHHUILIMHE

B nmporecce ocyrecTBiaeHns 00pa30BaTeIbHOTO MPOIIECCa UCTIOMB3YIOTCS:
s (GOPMUPOBAHUS MATEPUANOB MM TEKYIIETO KOHTPOJSI yCIIEBAEMOCTH W TMPOBEACHUS
MPOMEKYTOUHOM aTTeCTalluu, 11 GOPMUPOBAHUS METOIMUECKIX MATEPUAJIOB MO JUCIUTIIIMHE:
— nporpammsl Microsoft Office;
— wu3jgarennsckas cucrema LaTex;
— Adobe Acrobat Reader;
MIPU TPOBEICHUH MPAKTHUUECKUX 3aHATUH UCIIOJIB3YETCs MPOTPAMMHOE 00€CTICUeHHE
— Python;
— PyTorch.

7. IlepeyeHb COBpPeMEHHBIX TMNpoO(eccHOHANBHBIX 0a3 AaHHBIX M HMH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX IIPH OCYLIECTBJEHHUHM 00pPa30BATENbHOIO Ipolecca Mo
AUCHHILIMHE (MPU He00X0AMMOCTH)

B npouecce ocymiecTBieHns 00pa3oBaTeNLHOTO MPOIecca MO AUCIHUILTHHE UCTIONIb3YeTCs:
- ABTOMaTH3MpoBaHHas OnbIuoTeyHo-uHpopmannonHas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DrnekTpoHHas OnbaroTeyHas cucteMa «Jlaub» https://e.lanbook.com

- DnekrpoHHast OubroTewHas cucrema «fOpaiir» https://urait.ru



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22

- DnekTpoHHas 6ubnmuoreyHas cucrema «KOHCYIbTaHT CTyICHTa»
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Yy4yeOHOii  JuTepaTypbl, PpPecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn «HMHTepHeT» (IpPH HEO0OXOAUMOCTH),
PeKOMEeHIyeMbIX /1JIs1 OCBOEHHS 1M CHUITHHbI

a) OCHOBHAsI JIMTeparypa
1. . Kennexep, b. Tupuu Hayka o manHbIX: 6a30BbIi Kypc — MockBa: AnbninHa [TaGmumep,
2020.
2. YybykoBa M. A. Data Mining: yuyeOHOe mocobme — MockBa: MHTYUT, 2016.
https://www.studentlibrary.ru/ru/book/ISBN9785947748192.html
0) 10MOJTHUTEJIbHAS JIATEepaTypa
1. Makkunmu, ¥Yac Python wm amamu3z nmamaeix — Mocksa: JIMK Ilpecc, 2015.
https://www.studentlibrary.ru/ru/book/ISBN9785970603154.html
B) pecypchl cetu «HTEepHeT» (MpPH HEOOXO0AUMOCTH)
1. http://github.com/
2. http://habr.com/
3. http://www.kdnuggets.com/
4. Python, CBo6oanoe I10 - https://www.python.org/

9. MaTepuanbHO-TexHHYecKasi 0a3a, HeoOXoAUMAas JJsl OCylUIeCTBJIEHUsSI 00pPa30BaTEILHOIO
npoiuecca no AMCUMIINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMmas sl OCYLIECTBIEHHUsS OO0pa30BaTEIbLHOTO
npoliecca 1o AUCLUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIC TOMELCHUS:
— yuyeOHbIe ayJUTOPHUH JUIs IPOBEACHUS 3aHITUN JEKIIUOHHOTO TUIIA;
— yueOHble ayJUTOPUU AJI MpPOBEIEHUS J1a0OpaTOPHBIX pabOT, OCHAIIEHHBIE CPEACTBAMU
BBIYUCIIUTENbHON TEXHUKH, C YCTAHOBJIEHHBIM IPOTPAMMHBIM 00€CIIEUCHUEM;
— y4yeOHbIe ayJUTOPHH JUIsl IPOBEICHUS IPYNIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIINIH;
— y4yeOHbIe ayJUTOPHH JUIsl IPOBEIECHUS TEKYILETO KOHTPOJIS U IPOMEXKYTOUHOM aTTeCcTaluy;
— TIOMELIEHUS JIsl CAMOCTOSITENIbHOM paboTHI;
— TIOMELIEHUS JJI1 XPAaHEHUS U NMPOPUIAKTUYECKOTO0 OOCITY)KMBaHUS TEXHUUYECKUX CPEICTB
00yJeHwusl.
[Tomemienuss A CaMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIBbIOTEPHOMH
TEXHUKOW C BO3MOXHOCTBIO MOAKIIOUeHUs K cetu «MHTepHeT» M obecredyeHueM J0CTyna K
3NIEKTPOHHOM MH(pOopMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOp(BI):

Homuent xadpenpet KbuMMOMW, kann. ¢us.-mMat. HayK .M. Mypun
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10.

11.

IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«OCHOBBI MAIIMHHOTO 00y4YeHHU»

MoH/1 OLIEHOYHBIX CPEJACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U NIPOMEKYTOYHOM aTTeCTAIMHN CTYAE€HTOB
N0 JUCIHUILIHHE

1. TunoBble KOHTPOJIbHBIE 32JaHUsI U HHbIE€ MATEPHUAJIBI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIs YCIeBaeMOCTH

1.1 KoHTpoJibHbIE 3aJaHHsI 1 MHbIE MaTePHAJIbI,
HCIoJIb3yeMble B Mpouecce TEKyIei aTTecTannu

3anaHus 171 CAMOCTOSATEILHOM PaGoThI

MoskeT 511 B MeToJie k Onmxailimux coceed mpu k = 2 OMyYUuThCS JIyUIIUN pe3ynbTat, 4eM
npu k = 1? Otkassl OT K1accu(UKAIMK TOKE CUUTATH OIIUOKAMU

[Tokaxute, 4TO C POCTOM pPa3MEPHOCTU IMPOCTPAHCTBA TMPU3HAKOB IMPU PABHOMEPHOM
pactipenesienun Touek B Kyoe [0; 1]¢4 BepositHocTh nonacth B ky0 [0; 0, 99]¢ crpemutcs k
HyII0. OTO OJIHa U3 WUIIOCTpalMid MPOKIATUSA pa3mepHocTel (dimension curse).
[TonpoOyiiTe npuayMaTh WIK HAUTH €1Ie KaKyl0-HUOYAb WIIIOCTPALIMIO K 3TOMY SIBJICHUIO U
KpaTKO M3JI0XKHTh. B 4em mo-Bamiemy CyTh HPOKISTHS Pa3MEPHOCTH U KaKOe 3TO MMEeT
3HaueHUe /71 3a7a4 MalIMHHOTO 00yueHus?

[Tokaxute acCUMOTOTHYECKYIO OJKBHUBAJIEHTHOCTh OSHTPOIMUUHOTO W CTaTUCTHYECKOTO
KpUTEpHEB HHPOPMATUBHOCTH.

Kakas crpareruss moBeleHUsT B JIMCThSIX PEINAIOLIETO JepeBa MPUBOAUT K MEHbIIEH
BEPOATHOCTH OMIMOKU: OTBEYaTh TOT KJIACC, KOTOPBIM npeolnasaeT B JIUCTE, WK OTBEYaTh
CIIy4aiHO C TE€M K€ pacIpeeJICHNEM KIIaCCOB, YTO U B JINCTE?

Unsupervised pemaromue AepeBbs MOXKHO ObUIO Obl MPUMEHUTH I KJIacTepHU3aluu
BBIOOPKU MJIM OLIEHKHU IJIOTHOCTH, HO MpoOieMa MOCTPOSHUS TaKUX JIEPEBHEB 3aKIII0YAETCS
B BBEJICHUU Mepbl HHPOPMATUBHOCTU. B 01HOM cTraThe mpensaraics caeAayroluil ToaX0:
JaBaiiTe ucronb3oBaTh TOT ke Information Gain, a SHTpomui0O MHOXKECTBa S Temnephb
oneauBath 1o opmyne: H(S) = 0,5 In ((2me) n |X|) 3necs ¥ — olieHeHHAast IO MHOXECTBY
MaTpHlla KOBapHaluii, T.e. He UMesl JPYTrUX CBEACHUHN, MbI [0 YMOJI[ |YaHUIO CUUTAEM, UTO
CKOIUIEHHS TOYEK MOXHO NPHUOIMKEHHO CUYUTaThb PACHpPEeNICHHbBIMH HOPMAaJIbHO.
VYb6enurech, 4TO 3TO BBIpAXKEHHWE B CaMOM Jeje 33JaeT SHTPONHI0O MHOTOMEpPHOIO
HOPMAJIBHOTO pacripel]aeeHust

Kak BoIrsiinT OuHapHBIN TMHEHHBIN Kiaccudukarop?

Uro Takoe orctyn anroputma Ha oObekTe? Kakue BBIBOJBI MOXHO clienaTh M3 3HAKa
orcryna?

Kak knaccuduxaropst Buga a(x) = sign(< w, x > — wo) cBoaaTCs K Kiaccudukaropam Buia
a(x) = sign(< w, x >)?

Kak BBIMIAIUT 3amuch (yHKIMOHANA SMIMPUYECKOro puUcKa uepe3 oTcTynbl? Kakoe
3HAaYEHHUE OH JIOJKEH IMPUHUMATh JJISl «HAWITYYILeroy ajJropuTMa kiaccuduxanmumn?

Ecnu B ¢pyHKIIMOHANIE SMIUPUUYECKOTO PHCKa BCIOJly HAMKMCAHbI CTpOrue HepaBeHcTBa (Mi <
0) MoxeTe JM BBI Cpa3y MPHUAYMATh MapaMeTp W Ui aaroputma kinaccupukamuu a(x) =
sign(< w, x >), MUHUMH3HPYIOIINHN TaKoi QyHKIHOHAT?

3anumuTe (QYHKIMOHAN anIpOKCHMHUPOBAHHOIO 3MIMPUYECKOrO0 PHUCKa, €CIM BbIOpaHa
byukims noreps L(M).



12. Yro takoe pyHKIMS TOTEPBH, 3a4eM OHA Hy»)Ha? Kak 0ObIYHO BBITTISAUT €€ Tpaduk?

13.B yem mnpakTHYECKUU CMBICI KBaJpaTHUyHOW (yHKIMU TOoTephb? [lodyemy MoOkeT OBbITh
nojie3Ha (QyHKIMS TOTEpb, MPUHUMAIONIAss OoNbIME 3HAYEHUS IS  OOJBIIOTO
MOJIOKUTEIBHOTO OTCTyMa?

14. TlpuBenuTe MpUMep HETJIAJAKUX ¥ HEMOHOTOHHBIN (DYHKIIHIA TOTEPh.

15. Yro Takoe perynspuzanusn’? Kakue perymsipu3aTopbl Bbl 3HaeTe?

16. Kak cBs3anbl mepeoOydeHune u o0oOmaromasi CcrocoOHOCTh anroputma. Kak Bimser
peryispu3anus Ha 0000IIaONTy0 CITOCOOHOCTH?

17. Kak cBsi3aHBI OCTpPhIE MHHHMYMBI (DYHKIIMOHATA aNpPOKCHUMHUPOBAHHOTO AMIHUPUYECKOTO
pucka ¢ mpobaemMoit mepeodyueHus?

18. Uro menaer perynsipuzanus C anipoOKCUMUPOBAaHHBIM PUCKOM Kak (YHKIHEH mapameTpoB
ajnroputma?

19. Jlns xakoro anroputMa kinaccudukanuu GyHKIIMOHAT alllPOKCHMHPOBAHHOTO pUCKa OyaeT
OpUHUMATh OoJblllee 3HaueHWe Ha o0yyaromieil BbIOOpKE: [UIsi MOCTPOSHHOIO C
perynsipusanueii unm 6e3 vee? Ilouemy?

20. Kak noctpouts ROC-kpuBy0 (HYK€H aJTOPUTM), €CJIM HAIIpUMEp, y Bac €CTh NMpaBUIbHbIC
OTBETHI K JIOMAITHEMY 3aJ[aHHIO0 TIPO (PaMIIIMU U BAIId TIPOTHO3HI?

21. Ilpunymaiite sapo, KOTOPOE MO3BOJMT JHUHEHHOMY Kiaccudukaropy ¢ nmomomibio Kernel
Trick mo[JcTpouTh B HMCXOAHOM TPOCTPAHCTBE MPU3HAKOB PaA3EIIAIOUIYI0 MOBEPXHOCTH
(x1)? 1 + 2(x2)? = 3. Kakoii 6yeT pa3sMepHOCTb CIIPSAMIISIOIIETO IPOCTPAHCTBA?

22. Yemy OyneT paBHa pa3MEpHOCTh MUHHUMAJIBHOTO CHPAMIISIONIETO MPOCTPAHCTBA AJIS sijpa
Kw, x) = (<w, x>+1)??

23.Ilokaxxute (x0T OBl Ha YypPOBHE «CO3JAaHMSI OYEBHIHOCTH»), dYeMmy OyIeT paBHa
MUHUMaJdbHAast  pa3[IMEPHOCTh  NPAMIISIONIETO  IPOCTPAHCTBA  JISI  PagUabHOTO
(rayccoBCKOro) sijipa.

2. Cnucox BONMPOCOB M (WJIM) 3a/IaHUIA 1J151 MPOBeJAeHUs MPOMEKYTOUHOM aTTecTallnu
CnHcoK BONPOCOB K 3a4eTy:

Data Mining.

OLAP u Data Mining.

3amaua perpeccumu.

OOyuenue ¢ yunresneM. 3ajjaua KIacCUPUKALIH.
OOGyuenue 0e3 yunrtens. 3ajada KJIiacTepu3aiu.
3aaua aHajaM3a acCOLHUAIMM U MOCIe0BaTeIbHOCTEH.
WNHayknus 1epeBbeB peleHui.

[Tpeapenykius 1 MOCTpEeTyKIHUS.

Pemaromue npasuna.

0. AropuTM «CITy4ailHBIN JIeCH.

11. AnropuT™bl OrpaHUYeHHOr 0 Tiepedopa.

12. Metoz ONOpHBIX BEKTOPOB.

13. baiiecoBckast 1 HauBHas OaiiecoBCKast KiTacCU(UKAITHSL.
14. MeTpuku KadecTBa: IMpPaBHJIBHOCTb, MOJIHOTA, TOYHOCTh, F-Mepa, YyBCTBUTEIHHOCTH,

BOoo~NoORWDNE

Crenu(pUIHOCTb.
15. Obyuaromee MHOXecTBo. HesaBucumoe TectoBoe MHOXecTBO. IloaTBepikiaroriee
MHOXECTBO.

16. Meron ynepxaHusi.

17. Metoz1 nepeKkpecTHON MPOBEPKHU.
18. Marpuua ctoumocTei ommooK.
19. Ancamb6iiu Mmozeneil.



20. barrusr.

21. barruHr ¢ paHIOMHU3aIUeH.

22. TlocnenoBaTensHO 00yJaroNuecs KIacCu(UKaTOPEI.
23. bycTuHr aHcamOJ1s Ki1acCu(PUKaTOPOB.

24. CTOKUHT.

25. Meton k-cpenHux.

26. TumosiornuecKkuii ¥ TAKCOHOMUYCCKHIA aHAITH3.
27. CTaTUCTUYECKHE METO/IbI KJIACTCPU3AIIHH.

28. Mepsbl pacCTOSHUH.

29. Uepapxuveckrue METO/IbI KJIACTEPHU3AIIHH.

30. Buzyanuzanus KjaacTepos.

31. lenaporpaMmel.

32. Camoopranusymomnmecs kapTsl KoxoHneHa.

33. I'pacoBbie METOIBI KIIACTEPU3ALIHH.

34. Heuetkas kiacTepusanusi.

3. IIpaBujia BbICTaBJIEHUS OLIEHKHU Ha 3a4eTe.

B Mpouecce 3a4cTa Tpe6yeTc;1 OTBCTUTb HAa OAWH M3 IMPHUBCACHHLIX BBIIIC BOIIPOCOB. Ha
MMOATOTOBKY K OTBCTY HACTCA HC MCHEC 1 aKaJI€MHUYCCKOro gyaca.
ITo uToram 3auera BBICTaBIISECTCS OJHA U3 OLICHOK: «GBadyTCHO», «HEC 3a4YTCHO».

Ounenka «3a4TeHO» BBICTABIACTCS CTYINEHTY, KOTOPBIM JIEMOHCTPUPYET BiaJCHUE
COJIep’)KaHWEM MarepHuajla U MOHATUHHBIM annapaToM MAIIMHHOIO OOY4YEeHMs; YMEET CBS3bIBAaTh
TEOPHUIO C MPAaKTUKOH. B oTBeTe MOryT nomyckarbcs OTIENIbHbIE HETOUHOCTH (HECYIIECTBEHHbIE
OMMOKM), KOTOpPHIE HCIPABIAIOTCS CaMHM CTYJCHTOM IIOCJI€ JIONOJHHUTENBHBIX W  (WJIH)
YTOYHSIOLIMX BOIIPOCOB 3K3aMeHaTopa. Ha JacTe JONONHUTENBHBIX BONPOCOB CTYIEHT MOYKET HE
JIaTh OTBET WJIM JJaTh HEBEPHBIM OTBET.

Onenka «He 3a4TeH0» BBICTABIAETCS CTYIEHTY, KOTOPBI JEMOHCTPUPYET Pa3pO3HEHHBIE,
OeccrucTeMHble 3HaHUS; OECHOPSAIOYHO M HEYBEPEHHO H3JIaraeT MaTepuai; HE YMEET BbLIEIATh
IJIABHOE M BTOPOCTEIIEHHOE, HE YMEET COCAUHATH TEOPETUYECKUE IIOJIOKECHUS C IPAKTUKOW;
JIOTyCKaeT TpyOble OMIMOKUM TpHU ONpPENEICHUU MOHSITHHM, BCIEACTBHE HENOHUMAaHMUS HX
CYLIECTBEHHBIX W HECYIECTBEHHBIX INPU3HAKOB M CBA3EH; Ja€T HEIOJIHbIE OTBETHI, JIOTHMKA U
IIOCJIEIOBATEIbHOCTh ~ M3JI0KEHHs KOTOPBIX HMEKOT CYLIECTBEHHBIE W  IPUHIUIINAIbHBIC
HapylIeHHs, B OTBETaX OTCYTCTBYIOT BbIBOZABI. J[ONOJHUTENIBHBIE M YTOYHSIOLIME BOIPOCHI
DK3aMEHaToOpa HE MPHUBOMAT K KOPPEKLUMHM OTBETOB CTyAeHTa. Ha OCHOBHyK0 d4acThb
JIOTIOJTHUTEIIBHBIX BOIIPOCOB CTYECHT 3aTPyIHSAETCS AAaTh OTBET UJIU 1a€T HEBEPHBIE OTBETHI.

Onenka «He 3auTeH0» BBICTABISETCS TAKXKE CTYAEHTY, KOTOPBIM B35J1 IK3aMEHALMOHHBIN
OuJeT, HO OTKAa3aJCs 1aTh Ha HETrO OTBET.



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«OCHOBBI MAIIMHHOTO 00Y4YEeHHUSD)

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

VY4eOHBIM IUTAHOM Ha HW3yYeHUe AUCUUIUIMHBI «OCHOBBI MAIIMHHOTO OOYYCHHS»
OTBOJUTCS OJUH CeMecTp. B kadecTBe UTOrOBOro KOHTPOJIA NPEAYCMOTPEH 3a4eT. B mponecce
W3YYEHHUS JUCLUILIMHBI IPOBOAATCS JaOOpaTOPHBIE padOThI, BHITOIHSAIOTCS JOMAILTHUE 3aJaHMsL.

HucuuiuimHa «OCHOBBI MAIIMHHOTO OOy4Y€HMs» SBISETCA NPEIIIECTBYIOUIeH s
IIPOXOXKICHHS IIPOU3BOACTBEHHOW M NPEIIUIIIIOMHON MPAKTUKA M UTONOBOM IOCYIapCTBEHHOU
aTTecTalMyd oOyd4aroluXxcs U IMpHU3BaHa MO BO3MOXHOCTH IMOJATOTOBUTh MX K NPAKTHYECKOH
JESTEIIbHOCTH.

JUis yCHEeUIHOrO OCBOEHUS JUCHMIUIMHBI Ba)KHO, 4YTOObI OOy4aroIIMHCS yAEIHi
0coOEHHOE€ BHUMAaHHME BBINOJHEHUIO JIA0OPAaTOPHBIX paboT. TeopeTnyeckre OCHOBBI,
HE00XO0UMBIE AJIs BBIITOJHEHUs Ja00PaTOPHBIX paboT, MOAPOOHO pa3duparoTCs Ha JIEKLIMOHHBIX
3aHiATUsIX. OCHOBHAs 1I€JIb BBINOJHEHUS J1a0OpaTOpHBIX pabdoT — Jarh oOydaromuMmcs
IpEeCTaBICHUE O BO3MOKHOM IIPUMEHEHUH METOJJOB MAIIMHHOTO 00yueHUs Ha IPAKTHUKE, B TOM
guciie B chepe nHPOpMAMOHHON Oe30macHoCTH. J{Jisl YCIENTHOTO BIMOTHEHHSI Ta00PaTOPHBIX
paboT HEOOXOIUMO 3HATh U IOHUMATH JIEKLMOHHBIA Matepual. [loaTomy B mpouecce U3ydeHus
JUCLUIUIMHBL  PEKOMEHAYETCSl PpEeryjasipHO€ IOBTOPEHHME IPOMJIEHHOr0 Marepuaia, Yemy
CIOCOOCTBYIOT ~ PEryJsipHble  3aJaHMs Ul CaMOCTOSTENbHOM  paboThl.  Marepuan,
3aKOHCIIEKTUPOBAHHBIA Ha JIEKIUSAX, HEOOXOAMMO JoMa euie pa3 mpopabareiBaTb U IpU
HEOO0XOIMMOCTH JONOJHATh HMH(pOpMalMel, NOTy4eHHOW Ha KOHCYJIbTALUAX, MPAKTUYECKUX
3aHATHUSIX WIN U3 yUeOHOU JIUTEpaTypBhl.

B kauecTBe 3aaHuii JUIs1 CAMOCTOSATENILHOW pabOThl JoMa 00y4JaroLIMMes IpeaIaraloTcs
MaTeMaTUYeCKUe WM  IPAKTUYECKUE  YIPaKHEHUS, KOTOpblE  JOJDKHBI  ITO3BOJIUTH
oOyyaroiiemMycs JIydlle U3y4yuTh HOHATUS U METOJIbl, IPUMEHSAEMbIE UM JJIsl PEILICHHs TUIIOBBIX
3a7lad M3 COOTBETCTBYIOIIMX pa3fesioB AUCUMILIMHBL. Pemenus 3agad  JOJDKHBI  OBITH
HOJTrOTOBJIEHbI, OPOPMIICHBI U IIPECTABICHBI B YCTAHOBJIEHHBIE CPOKH.

[lo oxoHuUaHUIO ceMecTpa M3y4eHUs TUCLUIUIMHBI OOydarouluecsl CAal0T 3a4yeT. 3ader
OpUHUMAETCs Mo Ouieram, KaX/Iblid U3 KOTOPBIX BKIIIOYAET B ce0sl ABa TEOPETUUECKUX BOIMPOCA.
Ha camocrosiTenbHyt0 TOATOTOBKY K 3a4€Ty BBIJENSIETCS 2 JTHS.

OnbIT mpenoiaBaHus AUCHUIUIUHBL «OCHOBBI MAIIMHHOTO OOy4Y€HHs» TOBOPUT O
CIIO)KHOCTH €€ CaMOCTOSITEIbHOIO HU3YYeHHs i1 OOydarollerocs, HECMOTpsl Ha Halu4yue
JIOCTAaTOYHO KAuyeCTBEHHBIX Yy4eOHBIX MOCOOMH. DTO CBS3aHO C HACHIIIEHHOCTHIO H3y4aeMOIo
MaTepuaia M OOJNBIIMM YHUCIOM J1a0OpaTOPHBIX paboOT, HEOOXOAMMBIX MAJIsi MPHOOpETEeHUs
HaBBIKOB IPAaKTMYECKOTO HMCIOJIb30BaHUA M3ydaeMoro marepuana. [loaTomy nocemeHnne Bcex
ayJIUTOPHBIX 3aHATUHN SBJISETCSI HACTOSITEIEHO PEKOMEH/1YEMBIM.



