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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
naHHblX. Jng  cmenmaneHOocTH  «KoMmmbroTepHass — 0€30HacHOCTB» — aKTyalbHOCTh — JAHHON
JUCHUTUTMHBL OOYCIIOBIIEHA TEM, 4YTO 3a/Ja4d HWH(OPMAIMOHHON O€30MacHOCTH MO BBISBICHUIO
YA3BHMOCTEH WJIM HECTAHIAPTHOTO MOBEACHUS MPOrPaMMHOTO OOecredeHus: B OOJbIIOM 0O0beMe
JAHHBIX SBJSIIOTCSA MPEIMETOM PACCMOTPEHUS MAIIMHHOTO O0YYECHHUSI.

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

JlaHHast IUCIUIUIMHA OTHOCUTCS K BApUAaTUBHOMN YacTH 00pa30BaTEIbHONU IPOrPaMMBI.

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;

«Teopus BEpOATHOCTEN U MaTeMAaTUUECKasi CTATUCTUKA.

JlucuMmiuHa NpeIecTBYeT MPAaKTUKE MO0 MOJYyYEeHHUIO0 Mpo(ecCHOHANbHBIX YMEHMH U
OMbITa TNPO(ECCHOHANBHON AEATENbHOCTH, MPEJAUIUIOMHON TMpakTHUKE U TOCyJapCTBEHHOMH
WUTOTOBOM aTTECTALUH.

3. [llianupyemble pe3yabTaTbl 00y4eHHs MO AUCHHUIJIHHE, COOTHECEHHbIE ¢ MUIAHUPYEMBIMH
pe3yJbTaTaMH OCBOCHHSA 00pPa30BaTEeJIbHOM IPOrPAMMBI

IIponiecc u3ydeHus MUCLMILIMHBI HAIPaBjiIeH Ha (POPMHUPOBAHUE CIEAYIOUIMX KOMIETSHIUH
B cooTBeTcTBUU ¢ PT'OC BO, OOII BO 1 npruobpeTteHus cieayolmx 3HaH| i, yMEHHH, HaBBIKOB U
(unu) ombITa AESITENEHOCTHU:

®opmupyemas Ilepeyenn
KOMIIeTeHI A IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus
(ko u popmyIHpPOBKaA)

IIpodeccnoHanbHO-CHIENUATUIUPOBAHHbIE KOMIIETEHIIUN

ICK-2.1 3uamp:
O6magaer cnocoOHOCTBHIO - KJIACCHI METOJIOB M AJITOPUTMOB MAIIMHHOTO O0yUYEHHUS;
pa3pabaTbIBaTh - BO3MOXHOCTU COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEICTB M CUCTEM

BBIYUCIUTCIBHBIC AJITOPUTMBI, | IPOIPAMMHUPOBAHUA IJIA PCHICHUS 3a1a9 MAIIMHHOT'O O6yLI6HI/I$I




peanu3yrome CoBpeMEeHHbIE
MaTeMaTHYeCKUE METO/IbI
3alMUThl HHPOpMAIHK

Ymemn:
- CTAaBUTh 3a/1a4H U aJalTHPOBATH METOIBI M aJITOPUTMBI MAIIIMHHOTO
o0Oy4eHusl.

4. O0beM, CTPYKTYpA U co/iep KaHue U CHUTITIHHBI

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3a4eTHhIX enunuil, 108 aka. gacos.

Ne TemsI (pa3nesinbl) Bunbl yueOHBIX 3aHATHI, DopMBbI TEKYILIEro
n/n AUCUMILVINHBI, BKJIIOYAsl CAMOCTOSITE/IbHYIO padoTy KOHTPOJIsI
HX colep:KaHue CTYdEHTOB, ycneBaemMocTH
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Conep:xaHue pa3/iei0B IMCHUNIHHBI:

Tema 1. 3agayd HMHTE/UIEKTYAJIbHOr0 aHAJIM3Aa [aHHBIX: perpeccus, KJaccupukamus,
KJIACTEPHU3ANHUsA, AHAJIM3 ACCOUMANMH M TOC/IeA0BATEIbLHOCTEH, MOUCK AHOMAJIMI, AHAJIU3
cBs3eil.

Data Mining. OLAP u Data Mining. 3amaya perpeccuu. OOyueHue c yuurteneM. 3aaada
knaccudukanuu. O0ydenne 0e3 yuurens. 3aaada KIacTepusaluy. 3ajiada aHaau3a acColHanui u
nocnenoBarenbHocTell. [IporpammHoe obecrnieueHue AJis MHTEUIEKTYaJIbHOTO aHalIM3a JIaHHBIX.
Bonbime ganneie. Macmrabupyembie allrOPUTMBL.

Tema 2. MeToabl Kiaaccu(puKauuu. AJITOPUTMbI MAIIMHHOTO O0y4YeHMsI: JepeBbsl pelleHui,
ONOPHbIE BEKTOPHI, 0aiieCOBCKHE KJIACCUPUKATOPHI.

Nunyknus nepeBbeB pemieHuil. MHbopManmonHblldi BeIMTphIL. [Ipeapenykuus U MoCTpeayKIIHs.
Pemaronye npaBuia. AJTOPUTM «CITyYalHBINA JI€C». AJITOPUTMBI OTPAaHUYEHHOTO iepedopa. MeTton
OTOPHBIX BeKTOPOB. bailiecoBckas 1 HauBHas OailiecoBCKask KiacCUpUKALIUS.

Tema 3. Onenka 3¢ (peKTHBHOCTH M CPABHUTEJIBHBIN aHAJM3 Mojeleli 00yyeHusl.

[TonroroBka nanHbIX. BoiOop 3Hauummbix npusHakoB. HaGopel nanubix. Tunbl mansbix. [lkansr
n3mepennit. @opmarbl xpaHeHHs naHHbIX. KauyecTtBo nanHbIX. Ouncrtka naHHbIX. CHIDKEHHE
pa3MepHOCTH HaHHbIX. MHTerpanus nanueix. Bl u Busyanuzamus nanHbix. Meroasl oTOopa
3HAYMMBIX NMPU3HAKOB. OUiabTpel. MeTpUKU KayecTBa: MPaBUILHOCTD, MMOJTHOTA, TOYHOCTH, F-Mepa,
YyBCTBUTEIBHOCTh, cHenuduuHoctb. OOyuaromee MHOXeCTBO. HesaBucumoe TecToBOE
MHOkecTBO. [ToaTBepxknaroniee MHOKeCTBO. [Ipobnema nepeodyuenus. Meton ynep:xxanus. MeTon
nepeKpecTHO mpoBepku. MaTpuna croumocTteil ommbok. Jluarpamma Beiurpseima. Juarpamma
pocta. Kpusas ommbok. AUC. M3011MHIN TOYHOCTH.

Tema 4. AHcaMOJIUpOBaHKe KJIACCH(PUKATOPOB.

AHncam0Oimm mopenedd. barrmar. BarrmHr ¢ pangommsanumeit. [locnemoBaTenbHO 0O0ydaromuecs
knaccudukaropsl. byctunr ancamo6mus kinaccudukatopon. CTIKHUHT.

Tema 5. MeToabl KJIaCTEPHOT0 aHAJIHU3A.

AJTOpUTMBI  MaIMHHOTO 00yuyeHus: Metoa K-cpemnux, EM, Cobweb. Tunonornveckuit u
TaKCOHOMHMYECKUI aHamu3. CTaTHCTHYECKHE METOAbl Kiactepusanmu. Meroa K-cpemnux. Mepsi
pacctostHuil. Mepapxuueckue MeTobl Kinacrepuzanuu. Buzyanuszanus kinactepoB. JleHaporpaMMel.
Huarpammbl  paccenBanus. Camoopranusyommuecs: kapTel Koxonena. ['padoBbsie MeTomsI
KJIacTepu3alny. Beienenue cBA3HbIX KOMIIOHEHT. HeveTkas kiacrepuzanus.

Tema 6. MeToabl aHaIN3a acCOUALMI U MOCJIe10BATEIbHOCTEN.

[Torck dacTo BCTpeYAIOMIMXCA HAOOPOB dSIEMEHTOB. Mepbl HMHTEPECHOCTH: TMOAJEPKKa,
JIOCTOBEpHOCTh.  KonuuecTBeHHbIE W HEYETKHE  acCOIlMaTUBHbIE  mpaBwia.  [louck
MOCIe0BATEIbHBIX MIA0TIOHOB.

Tema 7. MamunHoe o0yyeHue u 00JibIIIME JAHHBIE 1JI51 PelleHUs] MPUKJIATHBIX 3a/1a4.
KonTekcTHas pekiiama, coBMecTHas (GUIIbTpaIus, aHadl3 TOHATbHOCTH, 4aT-00THI.

5. 06p330BaTeJ'll)Hble TEXHOJOI'MH, B TOM YHCJI€ TEXHOJJOIMM IJIEKTPOHHOI'O oﬁyqe}mﬂ Hu
AUCTAHIIHOHHBIC oﬁpasonaTeanble TEXHOJOIMH, HCHOJbB3yEeMbI€ IIPH OCYIICCTBJICHUH
06p330BaTeJ'lI)HOFO npouecca mo TMCHUMIJInNHE

B npouiecce o0yueHust HCMOIB3YIOTCS ClleAytone o0pa3oBaTebHbIe TEXHOJIOTHH:

AxkagemMuyeckasi JieKuus (WIH JICKIHS OOIIEro Kypca) — MOocieqoBaTelIbHOe U3II0KEHUE
MaTepuaia, OCyIIEeCTBIsIEMOE MPEUMYILIECTBEHHO B BHJI€ MOHOJIOTa npenojaBaTesis. TpeboBaHus K
aKaJeMUYeCKON JIEKIIMU: COBPEMEHHBIN HaydHBI ypOBEHb M HACBIIIEHHas WH(GOPMATUBHOCTD,
yoenuTenbHas apryMeHTalusl, JOCTYITHAs ¥ TTOHSATHAS Pedb, YETKask CTPYKTYypa U JIOTUKA, HATHYNE
SAPKUX TPUMEPOB, HAYYHBIX JI0KA3aTeIbCTB, 000CHOBaHUH, (DaKTOB.

I[IpoGaemHass  JieKuMA — U3JIO)KEHUE  MaTepHala,  IpeANojiararouee  MOCTaHOBKY
MPOOJIEMHBIX U AUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE PA3TUYHBIX HAYUHBIX MOJX0JI0B, aBTOPCKUE



KOMMEHTApUHU, CBSI3aHHBIE C PA3IMYHBIMU MOJEISIMU HMHTEPIIPETAllMd HM3y4aeMOro MaTepuala.
[IpoGneMHass JeKuMs HAYWHAETCS C BOIPOCOB, C IOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XOJ€
U3JI0KEHUsI MaTepuasia HeoOXOIMMO pemuTh. B Jekuuu coudeTaroTcs MNpoOJieMHBIE U
uH(popManoHHble Hayana. [Ipu 3ToM mporecc mo3HaHus CTYJEHTOB B COTPYAHUYECTBE U AUATIOTE
C IMperoaBaTesieM MPUOIIKACTCS K TOMCKOBOM, UCCIIEAOBATENbCKOM nesitenbHocTH. Conepkanue
po0JIeMbI PAaCKPHIBAETCS IyTEM OpraHU3alMU MOMCKA €€ PEIICHHs WM CYMMHUPOBAHUS U aHalln3a
TPAAUIIMOHHBIX U COBPEMEHHBIX TOUYEK 3PECHHUSI.

JlaGopaTopHasi padoTa — opranu3aiusi yueOHOW pabOTHl C peaJbHBIMU MaTEePHAIBHBIMUA U
UH(POPMALMOHHBIMHA 00BEKTAMHU.

6. [lepeyeHb JHMIEH3MOHHOTO0 MW (MJHM) CBOOOJHO PACHPOCTPAHSIEMOr0 IPOrPaAMMHOIO
ol0ecreyeHusi, HCIOJb3YyeMOr0 MPH OCYHIeCTBJEHHMH 00pa30BaTelIbHOr0 Ipormecca 10
AUCHUILINHE

B mporecce ocyrmecTBiaeHus 00pa30BaTeIbHOTO MPOIIECCca UCTIOIB3YIOTCS:
JJIA q)OpMI/IpOBaHI/IH MaTCpruaIOB I TCKYWICTO KOHTPOJIA YCIICBACMOCTH M HNPOBCACHUA
MIPOMEKYTOUHOM aTTecTaluu, Uit GOpMUPOBAHUSI METOAMUECKUX MATEPUAIIOB IO TUCIUILINHE:
— mnporpammsl Microsoft Office;
— m3aarenbcekas cucrema LaTex;
— Adobe Acrobat Reader;
IIPH MPOBEICHUHU IPAKTUYECKUX 3aHATHI HCIIONB3YETCsl IPOrpaMMHOE 0OecTieyeHHe:
— Python;
— PyTorch.

7. IlepeyeHb coBpeMeHHBIX TNPodecCHOHANBHBIX ©0a3 [JAaHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJb3yeMbIX IPH OCYLIECTBJEHUH 00Pa30BaTeIbHOI0 Mpouecca mo
AUCHHILINHE (PU HE00X0IMMOCTH)

B npornecce ocyiecTiaeHus: 00pa3oBaTeNbHOTO MpoLecca M0 AUCHUIUINHE UCIOIb3YETCS:
- ABTOMaTu3upoBaHHas 6uOIoTeyHo-uHpopmannonsas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnexTpoHHas GubnmoTeyHas cucrema «Jlanby https://e.lanbook.com

- DnektpoHHas OubroTevHas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHas 6ubnuoTeyHas cucreMa «KOHCYIbTaHT CTyIeHTa»
https://www.studentlibrary.ru

8. IlepeyeHb  OCHOBHOII W  JOMOJHHUTEJIbHOW  Y4yeOHOIl  JHMTepaTypbl, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTHn «/HTepHer» (HpM HEOOXOAUMOCTH),
PEKOMEHYyEeMBbIX /ISl 0CBOCHHS IHCUHUILIHHbI

a) OCHOBHasI JIUTEpPaTypa
1. . Kennexep, b. Tupau Hayka o nanusix: 6a30BbIii Kypc — MockBa: Ansnuna [TaGnumep,
2020.
2. UyoykoBa M. A. Data Mining: y4e0. mocobue s By30B. / M. A. UyOykoBa - 2-¢ u3.,
ucnp. - M.: Hnrepuer-Yu-T1 Unpopmammonusix Texnonoruit; BUHOM. Jlaboparopus
3uanui, 2013. - 382 c.

0) AOMOJIHUTEIbHAS JIUTEepaTypa


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

1. Makkunnu, Y. Python u ananus ganaeix / Yac Makkunmu - Mocksa : JIMK Ilpecc,

2015. - 482 c. - ISBN 978-5-97060-315-4. - Tekct : snexrponusiii // DbC "KoHcynpTaHT

cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970603154.html
B) pecypchbl ceTu «AHTEepHEeT» (IpH HEOOXOAUMOCTH)

1. http://github.com/

2. http://habr.com/

3. http://www.kdnuggets.com/

4. Python, CBo6oanoe I1O - https://www.python.org/

9. MaTepuajbHO-TeXHHYeCKasl 0a3a, HeoOXoAUMAas JJisl OCYIIECTBJIEHUSI 00Pa30BATEILHOIO
npoiecca no JMCUUIINHE

MartepuanbHo-TeXHUYEeCKass 0a3za, HeoOXxoauMmas Il OCYIIECTBIICHUSI 00pa30BaTEIbHOIO
npolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOM COCTAB CIIELUAIbHbIE IOMELICHUS:
— y4yeOHbIE ayJUTOPHUH JUIs POBEACHUS 3aHITUN JEKIIMOHHOTO THIIA;
— ydeOHble ayJAUTOPUHU ISl TIPOBENCHUs JTA0OPATOPHBIX padOT, OCHAIIECHHBIE CPEICTBAMHU
BBIYUCITUTEIILHONU TEXHUKH, C YCTAHOBJIEHHBIM IPOTPAMMHBIM 00ECIICUCHUEM;
— yueOHbIe ayJUTOPHH JIJIS POBEACHUS IPYNIOBBIX U HHANBUAYAIbHBIX KOHCYJIbTAIIHIH;
— y4yeOHbIe ayJUTOPHH IS POBEACHUS TEKYILETO KOHTPOJIS U IPOMEXKYTOUHOMN aTTeCTalluy;
— TIOMEIIEHUS AJISl CAMOCTOSITENIbHOM paboTHI;
— TIOMEIIEHUS AJI1 XPaHEeHUS U MPOPHUIAKTUYECKOTO OOCIYKMBAHHS TEXHUYECKUX CPEICTB
o0OyueHusl.
[Tomemienust Ansi CaMOCTOSITENLHOW pPabOThI OOYYAIOUIMXCS OCHAIIEHBI KOMITBIOTEPHOMH
TEXHUKOW C BO3MOXHOCTHIO MOAKIIOUeHUs K cetu «MHTepHeT» M obecredeHueM J0CTyna K
AIIEKTPOHHOH HH(pOopMaoHHO-00pa3oBaTensHOU cpee SAplY.

ABTOp(BI):

Houent kadpenpsr KbuMMOMU, kang. ¢puz.-mat. 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 32JaHNUsI 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 cocened mpu k = 2 OMyYUTHCS JIy4LIUN pe3yiabTar, 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 OJHAa U3 WUIIOCTpAlMil MpokiaTtus pasmepHocTet (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 /IS 3a7a4 MAIIMHHOTO O0y4YeHUs?

[Tokaxute acCUMOTOTHYECKYIO JKBHUBAJICHTHOCTh JHTPOINUUHOTO U CTaTUCTHYECKOTO
KpUTEpHEB HHPOPMATUBHOCTH.

Kakas crpareruss moBeleHUsT B JIMCThSIX PEINAIOLIETO JepeBa MPUBOAUT K MEHbIIEH
BEPOATHOCTH OIMIMOKU: OTBEYaTh TOT KJIACC, KOTOPBIM MpeodiasaeT B JIUCTE, UM OTBEYATh
CIIy4aiHO C TE€M € pacIpeeICHUEM 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 0/1HOH cTaThe mpeiarancs ciaeayromui ToIX0o1:
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 KOBapUaluii, T.e. He UMes JAPYTruX CBEIEHUI, Mbl IO yMOJI| |YaHUIO CUYMTAEM, 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 ainroputMa Ha oObekTe? Kakue BBIBOJABI 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 SMIMPUYECKOr0 pHcka depe3 oTcTynbl? Kakoe
3HaYeHHE OH JOJKEH MPUHUMATh ISl «HAWITYYIIeroy alropuTma kiaccuduxanmn?

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 >), MUHUMH3UPYIOIIHN TaKOH QyHKIIHOHAI?

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 yemM mnpakTHYECKUH CMBICI KBaJpaTudyHOW (yHKIMKU motepb? Iloyemy MoxkeT OBITH
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 mepeoOydyeHune u o0oOmiaromasi crnocoOHOCTh anroputMma. Kak Bimsier
peryispu3anus Ha 0000IIaONTy0 CITOCOOHOCTH?

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

18. Uro menaer perynsipuszanus ¢ anmpoKCUMHUPOBAHHBIM PUCKOM Kak (DYHKIMEW MapaMeTpoB
ajnroputma?

19. Jlns xakoro anroputMa kinaccudukanuu GyHKIIMOHAT alllPOKCHMHPOBAHHOTO pUCKa OyaeT
npul 'HUMaTh OoJblee 3HaYeHHEe Ha oOydaromieid BBIOOpPKE: Ml TMOCTPOEHHOIO C
perynsipusanueii unm 6e3 vee? Ilouemy?

20. Kak noctpouts ROC-kpuBy0 (HYK€H aIropuT™M), €CIM HapUMep, y Bac €CTh MpaBUIIbHBIC
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 6yJeT pa3sMepHOCTb CIIPAMIIAIOIIETO MPOCTPAHCTBA?

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
MUHUMaJbHAass  pa3[/MEpHOCTh  MPSAMIISIOIIETO  HPOCTPAHCTBA  JJISI  PagUuaIbHOTO
(rayccoBCKOro) sijipa.

2. Cnucok BOIIPOCOB " (I/IJII/I) 3aJaHMH 1J1s NMpPpOBECACHUSA l'[pOMe)KyTO‘ll-IOﬁ aTrecranum
Chucokx BOIIPOCOB K IK3aMCHY:

Data Mining.

OLAP u Data Mining.

3amaua perpeccumu.

OOyuenue ¢ yuuteneM. 3agada KiacCuPUKAILINU.
OO6yuenue 0e3 yunrtens. 3ajada KJiacTepu3aiu.
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 OaliecoOBCKas KiTacCU(pUKAITHSL.
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 nepeKkpecTHOM MPOBEPKH.
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 KIIACTCPU3AIIH.

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 npomnecce 3auera TpeOyercss OTBETHTh Ha OAMH U3 NPUBEAEHHBIX BbIle BorpocoB. Ha
HOJTrOTOBKY K OTBETY J1a€TCs HE MEHee 1 akaJieMU4ecKoro yaca.

Ilo uroram 3auera BBICTABIIAETCS OAHA U3 OLIEHOK: «3aYTCHO», «HE 3a4TEHOM.

Onenka «3a4TeHO» BBICTABISAETCS CTYIEHTY, KOTOpBIM JIEMOHCTpUPYET BiaJIC€HUE
CoJIepKaHWEM MaTepuajlia U MOHITUHHBIM annapaToM MAalIMHHOTO OOy4YeHMs; YMEeT CBS3bIBATh
TEOPUIO C NMPAKTHUKOM. B 0TBETE MOryT nomyckaTrbCsl OTAENbHbIE HETOUHOCTHU (HECYIIECTBEHHbIE
OLIMOKM), KOTOpbIE HCHPABIAIOTCA CaMMM CTYIEHTOM IIOCJ€ JIOMOJHUTENBHBIX M (WIN)
YTOUHSIOIIMX BONPOCOB dK3aMeHaTopa. Ha JacTe NOMOIHUTENBHBIX BOIPOCOB CTYACHT MOKET HE
JlaTh OTBET WIN JaTh HEBEPHBIN OTBET.

Ouenka «He 3a4TeH0» BBICTABIISIETCS CTYIAEHTY, KOTOPBI JEMOHCTPUPYET Pa3pO3HEHHEIE,
OeccucTeMHble 3HaHUSA; OECHOPSIOYHO M HEYBEPEHHO H3JIaraeT MaTepuall; He YMEeT BbIIENATh
IJIABHOE M BTOPOCTEIIEHHOE, HE YMEET COCAUHATH TEOPETHYECKUE IIOJIOKEHHUS C IPAKTHUKOW;
JIONycKaeT TpyOble OWMOKM MpHU ONpEAETICHUU TOHSATHH, BCIEJACTBUE HEMOHUMAHUSA MX
CYIIECTBEHHBIX M HECYIIECTBEHHBIX INPHU3HAKOB M CBS3€W; JACT HEIOJHBIE OTBETHI, JIOTMKA H
[IOCJIEIOBATEIbHOCTh ~ M3JI0’KEHHUS KOTOPBIX HMEKOT CYLIECTBEHHBIC M  IPUHIUIUAIbHBIC
HapyleHUs, B OTBETaX OTCYTCTBYIOT BBIBOJBIL. JIONOJHUTENBHBIE M YTOYHSIOIIHAE BOIPOCHI
JK3aMEHaTopa HE MPHUBOJAT K KOPPEKLUMHM OTBETOB CTyAeHTa. Ha OCHOBHYyK 4acTb
JIOTIOJIHUTEIIBHBIX BOIIPOCOB CTYACHT 3aTPYAHSAETCS 1aTh OTBET UM 1A€T HEBEPHBIE OTBETHI.

Onenka «He 3auTeHO» BBICTABISAETCS TAKXKE CTYACHTY, KOTOPBIM B35 DK3aMEHALMOHHBIN
OuiIeT, HO OTKA3aJICs 1aTh HAa HETO OTBET.



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«OCHOBBI MAIIMHHOTO 00y4YeHU»

MeToauuyecKue YKa3aHus Jd CTYACHTOB 110 OCBOCHUIO TUCITUIIJINHBI

VY4eOHBIM IUTAHOM Ha HW3yYeHUe AUCUUIUIMHBI «OCHOBBI MAIIMHHOTO OOYYCHHS»
OTBOJUTCS OJUH CeMecTp. B kadecTBe UTOrOBOro KOHTPOJIA NPEAYCMOTPEH 3a4eT. B mponecce
U3yUYEHHsI TUCIUIUTMHBI TPOBOJISATCS Tab0opaTOpHbIE pabOThI, BBIMOIHSAIOTCS JOMAIIHUE 3a/1aHUs.

HucuuiuimHa «OCHOBBI MAIIMHHOTO OOy4Y€HMs» SBISETCA NPEIIIECTBYIOUIeH s
IIPOXOXKICHHS IIPOU3BOACTBEHHOW M NPEIIUIIIIOMHON MPAKTUKA M UTONOBOM IOCYIapCTBEHHOU
aTTecTaluy o0ydJaroluXcs M IMpHU3BaHa MO BO3MOXHOCTH IOJrOTOBUTh HUX K IPAKTUYECKOH
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
saasaTHsIX. OCHOBHAsi II€NIb  BBIMIOJIHCHHSI J1a0OpaTOPHBIX paboT — Jarh OOydYaroImuMCs
IpEeCTaBICHUE O BO3MOKHOM IIPUMEHEHUH METOJJOB MAIIMHHOTO 00yueHUs Ha IPAKTHUKE, B TOM
guciie B chepe nHPOpMAMOHHON Oe30macHoCTH. J{Jisl YCIENTHOTO BIMOTHEHHSI Ta00PaTOPHBIX
paboT HEOOXOAUMO 3HATh U TIOHUMATh JIEKLMOHHBIA MaTepuai. IloaToMy B mpoiecce U3ydeHUs
JUCLUIUIMHBL  PEKOMEHAYETCSl PpEeryjasipHO€ IOBTOPEHHME IPOMJIEHHOr0 Marepuaia, Yemy
CIOCOOCTBYIOT ~ PEryJsipHble  3aJaHMs Ul CaMOCTOSTENbHOM  paboThl.  Marepuan,
3aKOHCIIEKTUPOBAHHBIA Ha JEKIUAX, HEOOXOAMMO JoMa elle pa3 mnpopalaTeiBaTb W IMpU
HE00X0MMOCTH JONOJHATh HMH(pOpMalMel, NOTy4eHHOW Ha KOHCYJIbTALUSAX, MPAKTUYECKUX
3aHATHUSIX WIN U3 yUeOHOU JIUTEpaTypBhl.

B kauecTBe 3aaHuii JUIs1 CAMOCTOSATENILHOW pabOThl JoMa 00y4JaroLIMMes IpeaIaraloTcs
MaTeMaTUYeCKUe WM  IPAKTUYECKUE  YIOPaKHEHUS, KOTOpble  JOJDKHBI  IO3BOJIUTH
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 oxoHuaHUIO ceMecTpa M3y4eHHUsS JUCIHUILUIMHBI OOydaroluecsl CAA0T 3ayeT. 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 AUCHUILUIUHBL «OCHOBBI MAIIMHHOTO OOy4Y€HHs» TOBOPUT O
CIIO)KHOCTH €€ CaMOCTOSITEIbHOIO HU3YYEHHs i1 OOydarollerocs, HECMOTpsT Ha Halu4yue
JIOCTAaTOYHO KAuyeCTBEHHBIX Yy4eOHBIX MOCOOMH. DTO CBS3aHO C HACHIIIEHHOCTHIO H3y4aeMOIo
MaTepuaia M OOJNBIIMM YHUCIOM J1a0OpaTOPHBIX paboOT, HEOOXOAMMBIX MAJIsi MPHOOpETEeHUs
HAaBBIKOB IPAaKTHMUYECKOTO HMCIOJIb30BaHUSA M3ydaeMoro marepuana. [loaToMy mocemieHue Bcex
ayJIUTOPHBIX 3aHATUHN SBJISETCSI HACTOSITEIEHO PEKOMEH/1YEMBIM.



