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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

JlaHHas TUCIUIIMHA OTHOCUTCS K 00s13aTeNIbHON 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 00y4eHHUs] MO AUCIHUILINHE, COOTHECEHHBbIE C MUIAHHPYEeMbIMU
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 H-OIIK-2.2 3HaTh:
Crioco0eH MPUMEHSITh Hcnonwiyet nHhopMaIlmoHHbIE - BO3MOXKHOCTU COBPEMEHHBIX
MIPOTPAaMMHBIE CPEICTBA | TEXHOJIOTHH M MPOTPAMMHBIC WHCTPYMEHTAIBHBIX CPEACTB M CHCTEM




CHUCTCMHOT'O 1

CpeacTBa CUCTEMHOI'O U

aporpaMMHpOBaHuA I PCILICHUS

MIPHUKJIaTHOTO MPHUKJIaIHOTO HA3HAYCHUH, B TOM | 3a/1a4 MalTHHHOI'O 00y4YCHHS
Ha3HAYCHUM, B TOM YUCJIE | YUCIE OTCYECTBEHHOIO

OTEUYECTBEHHOT'O MIPOU3BOICTBA, JJIs PCIICHHS

IIPOM3BOCTBA, JJIs 3ama4 npodecCuoHaIbHON

peleHus 3a1a4 IEATENBLHOCTH

pohecCHOHANTBHOMN

eI TEILHOCTH

OIIK-3 HN-OIIK-3.4 3HaTh:

Crioco0OeH Ha OCHOBaHMHM | 3HA€T OCHOBHBIE ITOHATHS, - KJIACChl METOJIOB ¥ aJITOPUTMOB
COBOKYITHOCTH Pe3yIBTaThl U METOJIBI MAaIIMHHOTO O0YYCHUS;
MaTeMaTHYECKUX COBPEMEHHOM MaTeMaTHKH H YMmern:

METOOB pa3pabaThIBaTh,
000CHOBEIBATh U
peaTM30BhIBAT
NPOIIEYPHI PEIICHUS
3aau
npoheCCUOHATBHOMN
JICSITETIBHOCTH

CIICHAPUHU UX MPUMCHCHUS B
3aga4ax npodeccuoHaIbHON
JICSITETBHOCTH

- CTaBUTh 3aJa4y U a1allITUPOBATH
MCTOJbI U AJITOPUTMbI MAIIIMHHOT O

oOyueHwusl.

4. O0bem, CTPYKTYpa U cofepsKaHHue TUCHUTIINHBI

OO01mmas Tpy10eMKOCTh TUCIUTUINHBI COCTaBIISCT 3 3a4eTHBIX equHuIlbl, 108 akan. gacos.
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3aa4un HHTEIDIEKTYaIbHOTO
aHaJM3a JaHHBIX: perpeccus,
KJIacCU(UKAIHs, 3amanus s
1 |kmacrepuzanms, aHAIIN3 A 2 2 2 CaMOCTOATEIBHOMN
acconuanui u paboTs
MOCJIEI0BATEILHOCTEH, TTOUCK
aHOMAJIHM, aHAJIN3 CBI3CH
MeTo1bl KITaCCU(UKAIIIH.
ANTOpPUTMBI MAIIITHHOTO 3anmanus s
2 |oOyueHHs: nepeBbs pelieHud, | A 4 4 1 4 CaMOCTOSTEJIbHOU
OTIOPHBIE BEKTOPHI, paboThI
OaiiecoBcKre KJ1aCCH(PHUKATOPBI
Orenka 3pPEeKTUBHOCTH U 3amanust s
3 |cpaBHMTEBHBIN aHATH3 A 8 8 10 CaMOCTOSITEITEHOM
Mojiesiei 00ydeHus paboThI
3agaHust Wit
AHcam0OnmpoBaHue .
4 P A 4 4 1 6 CaMOCTOSITEITEHOM
KJIACCU(PUKATOPOB
paboThI




MCTO)II:I KIJIACTCPHOTO

3agaHust Wit
aHanm3a. AJTOpUTMBI A

5 A 4 4 1 6 CaMOCTOATEILHOM
MAITHHHOTO O0YUYCHHUS: METOT AGOTLL
K-cpenanux, EM, Cobweb p
MeTonp! aHanu3a accoualui 3ananmus ans

6 N A 2 2 1 4 CaMOCTOATEILHOM
U IIOCIEN0BATEIbLHOCTEN

paboThI

MainuHHoe 00yueHHe U
7 |OoJibLINE NAHHBIE IS A 8 8 1 6
peLIeHNs IPUKIaTHBIX 3313

0,3 0,7 |3auer

HUTOI'O 32 32 | 5 | 03] 387

Conep:xaHue pa3iesioB JUCHUILIHHBI:

Tema 1. 3agauym MHTEVIEKTYAJIBbHOI0 aHAJM3a [aHHBIX: perpeccusi, Kjiaccupukaums,
KJacTepu3alnus, aHAJIM3 ACCOLHUALMN M IOCJIe10BATENbHOCTEH, MOMCK AaHOMAJIM, aAHAJIM3
cBsi3eil.

Data Mining. OLAP wu Data Mining. 3amaga perpeccuu. OOydeHue c ydurteneMm. 3agada
knaccudukanuu. Obydyenne 0e3 yuutens. 3ajada KilacTepusaluu. 3ajadya aHajan3a acColuuanui u
nocnenoBarenbHocTell. [IporpammHoe obecrieueHue A MHTEIUIEKTYaJlbHOTO aHAJIM3a JIaHHBIX.
Bbonbuine nannepie. Macmrabupyembie alrOpuTMBL.

Tema 2. MeToabl Kiaccupuranuu. AJIropuTMbl MAIIMHHOTO 00y4YeHMs: /lepeBbsl pelleHMi,
ONOPHbIE BEKTOPbI, 0aiieCOBCKUE KJIACCU(PUKATOPDI.

Wunyknust nepeBbeB pemeHuid. MHbopMannoHHbIid BeIUTPHIIL. [Ipenpenykuus U mocTpenyKIus.
Pemaromue npaBuia. AIrOpuTM «CIy4dailHbIN Jec». ANTOPUTMBI OTpaHUYeHHOTO repedopa. Metox
OTIOPHBIX BEKTOPOB. baiiecoBckast 1 HanBHas OaiiecoBcKast KilacCH(PHUKAIIHS.

Tema 3. Ouenka 3(p(peKTHBHOCTH ¥ CPABHUTEJIbHBIH AHAJIN3 MOJIesiell 00yYeHHus.

[TonroroBka naHHbIX. BbiOop 3Haummbix npusHakoB. HaGopel nanHbiX. Tunbl gaHsbiX. [lxanst
n3mepenuil. @opmarel xpaHeHUs JaHHbIX. KauyecTBo naHHbIX. Ouncrtka gaHHbIX. CHHUKEHHE
pasMepHocTH JaHHbIX. MHTerpauus nanueix. Bl m Busyanuzanus nanHbix. Mertoasl oTOopa
3HAYMMBIX NpU3HAKOB. PUnbTpel. MeTpUKHN KadyecTBa: MPaBUIbHOCTS, MTOJIHOTA, TOYHOCTH, F-Mepa,
YyBCTBUTEIBHOCTb, crnenuuyHocts. OOydaromee MHoXecTBO. HesaBucumoe TecToBOE
MHOXkecTBO. [ToaTBepkaaronee MuHoXkecTBO. [Ipobiaema nepeoOyuenus. Metox yaepkanusi. Meton
MepEeKPeCcTHON TpoBepku. Marpuiia crouMocTeil omubok. uarpamma Beidrpsima. J(marpamma
pocra. Kpuas ommbok. AUC. M301uHNN TOYHOCTH.

Tema 4. AHcamMOJIMpOBaHHE KJIACCU(PUKATOPOB.

Ancam6mu mopeneid. borrunr. borrunr ¢ pangommzanueit. [locnenoBaTenbHO oOydaromuecs
kinaccudukaropsl. byctunr ancamb6is kiaccudukaropoB. CTIKUHT.

Tema 5. MeToabl KJIacTepHOro aHAJIN3A.

AJNTOpUTMBI MaIMHHOTO o00yuenus: meton K-cpemnmx, EM, Cobweb. Tumomorndeckuii u
TaKCOHOMHUYECKUi aHanu3. CTaTHCTHYeCKHe METOoJbl Kiactepusauuu. Meton K-cpeanux. Mepsl
paccrosiHuii. Mepapxudeckue MeToAsl Kiactepusanuu. Buzyanusanus kiaactepos. JleHaporpaMMBl.
Huarpammbl  paccenBaHus. Camoopranusyromuecst kapTsl Koxonena. ['padoBblie MeTOAbI
KJIacTepu3alnny. Beienenue cBA3HbIX KOMIIOHEHT. HedeTkas kiracrepuzanus.

Tema 6. MeToabl aHAIN3a aCCOMALMI H NOCJIeA0BATEIbHOCTEH.

[Torck 4acTto BCTpeyaromMXCsS HAOOPOB 3JIEMEHTOB. Mepbl HMHTEPECHOCTH: MOAJEpPKKa,
JI0CTOBEpHOCTh.  KonuuecTBeHHble M HEYETKME  accouuaruBHble  mpasBwia.  [louck
MOCJIe0BATEIbHBIX 11A0JIOHOB.

Tema 7. MamuHHoe 0o0y4yeHue U 00JibIINE JAHHBIE 1JIS1 PelleHUus] NPUKJIAAHBIX 32/1a4.
KonTekcTHas pekiama, coBMecTHas (GWIbTpalus, aHajdU3 TOHAIBHOCTH, 4YaT-00TbI, OOJbIINE
A3BIKOBBIE MOJIEIIN.




5. O0pa3oBaTe/ibHbIe TEXHOJIOTHM, B TOM 4YHCJIE TEXHOJOTMH 3JEKTPOHHOr0 OOy4YeHHUSI M
AUCTAHIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJOTHH, WCHOJb3yeMble NPH OCYIIEeCTBICHUH
00pa3oBaTeIbLHOIO Mpolecca Mo IUCIUNIHHE

B npornecce 06ydeHus UCTIONB3YIOTCS CIelyrolue 00pa30BaTeIbHbIE TEXHOIOTUU:

AkaneMuyeckasi JeKuMs (WM JIEKIHA OOLIEro Kypca) — IMOCIeI0BAaTEIbHOE H3JI0KEHHE
MaTepHala, OCyLECTBIsIEMOe IPEUMYILECTBEHHO B BUJIE MOHoJIora npenojanarens. TpeOoBaHus K
aKaJeMUYECKON JIEKIIMU: COBPEMEHHBIM HayYHBIH YpOBEHb M HACBIIICHHAs WH(POPMATUBHOCTH,
yOeauTenbHas apryMeHTalus, J0CTylHas U MOHATHAs pedb, YeTKask CTPYKTypa U JOrMKa, HaIn4yue
SPKUX MIPUMEPOB, HAYYHBIX JI0KA3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

IIpobnemuass  JeKnMA — U3JIOKEHUE  MaTepuaia,  MPEANoJaralplee  MOCTAaHOBKY
IPOOJIEMHBIX U JUCKYCCUOHHBIX BOIIPOCOB, OCBELIEHUE PA3JIMYHbIX HAYUHBIX [10/IX0JI0B, aBTOPCKUE
KOMMEHTAapUH, CBSI3aHHBIE C PA3IMYHBIMM MOJEISIMH HHTEpIpEeTalliyd H3y4aeMoro MaTepuana.
[IpoGiieMHasi JieKMsT HAUYMHAETCS C BOIIPOCOB, C IIOCTAHOBKU IIPOOJIEMBI, KOTOPYIO B XOJ€
U3JI0KEHUs MaTepuasa HeoOXOAMMO pewuTbh. B sekuum couetaroTcs NpoOsieMHbIE U
uH(popMalnoHHbIe Havyana. [Ipu 3ToM mporecc no3HaHMsI CTYJEHTOB B COTPYJHUYECTBE U JUAJIOTe
C IpernojaBatesieM NpUOIMKaeTcs K MOMCKOBOM, UCCIIEA0BATENIbCKOM nestenbHocTH. ConepkaHue
po0JIEMbI PacKpbIBAETCS IyTEM OpraHM3aIMH [OMCKA €€ PEIICHUs WIK CYMMUPOBAHUS U aHAIU3a
TPaJULIMOHHBIX U COBPEMEHHBIX TOUYEK 3PEHUS.

JlabopaTopHasi pa6oTa — opranmu3aiys yaeOHOi paboThl C pealbHBIMU MAaTCPUATBHBIMU H
WH(POPMAITMOHHBIMU O0BEKTAMH.

KoncynbTauum — BuJ Y4eOHBIX 3aHATUN, SBJSIIOIIMICS OAHOM M3 (OpPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ pa®oThl  cTyaeHToB. Ha  KoHCymbTamusx 1o npocb0e  CTYACHTOB
paccmaTtpuBaroTcs HauOoJsiee CJIOXHbIE MOMEHTBI IPH OCBOEHHMH MaTepuana JUCLUUIUIMHBI,
IpernojiaBaTesb OTBEYA€T HAa BOIPOCHI CTYAEHTOB, KOTOpPblE€ BO3HUKAIOT Yy HHUX B Ipoliecce
CaMOCTOSITENIbHOM paOOThI.

6. IlepeyeHb JIMIEH3MOHHOT0 W (WJIHM) CBOOOJHO PAaCHPOCTPAHAEMOI0 TPOIrPaAMMHOIO
o0ecrneyeHusi, MCHOJIL3YeMOI0 IPH OCYLIECTBJIEHHHM 00pa30BaTEIbHOIO Ipolecca Mo
AUCHHUIINHE

B mporiecce ocymiecTBiaeHUsT 00pa30BaTEIBLHOTO MPOIIECCa UCTIONB3YIOTCS:
JJI (bOpMI/IpOBaHI/ISI MaTCpruajoB AJid TCKYHIETO KOHTPOJA YCIIEBACMOCTU W IPOBCACHHA
MIPOMEKYTOUHOM aTTecTaIuu, Uit GOpMUPOBAHUS METOAMUECKHX MaTePUasoOB MO AUCIUIUIMHE:
— nporpammel Microsoft Office;
— m3parenbcekas cucrema LaTex;
— Adobe Acrobat Reader;
MIPH MPOBEICHUHU IPAKTUUYECKUX 3aHATHI HCIIONB3YeTCsl IPOrpaMMHOE 0OecTieueHHe:
— Python;
— PyTorch.

7. IlepeyeHb coBpeMeHHBIX MNPOdecCHOHAIBHBIX 0a3 JaHHBIX W UHGOPMALHOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYILIECTBJICHHH 00pa30BaTeJbLHOI0 Ipouecca Ino
AUCHHIINHE (MPU HEO0X0IMMOCTH)

B npornecce ocymecTBieHust 00pa3oBaTeNIbHOrO Mpolecca Mo AUCHUILUINHE UCIIOIb3YETCs:
- ABTOMaTu3upoBaHHas 6nbanoTeyHo-uHpopmannonHas cucrema «bYKN-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubnroTeyHas cucreMa «Jlaup» https://e.lanbook.com



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
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- DnekrpoHHast OubnroTeunas cucrema «fOpaiit» https://urait.ru
- DnexTpoHHas OubmmoTeyHas cucreMa «KOHCYIbTaHT CTyICHTa»
https://www.studentlibrary.ru

8. IlepeyeHb  OCHOBHOW W  JONOJIHUTEJBLHOW  y4yeOHOHl  JMTepaTrypbl, pecypcoB
HHG(pOPMANIMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «UHTepHeT» (PH HEOOXOAUMOCTH),
PeKOMeH/IyeMbIX JIJIS 0CBOEHUSI I CHMIIJIMHbI

a) OCHOBHAS JIUTEpaTypa
1. I. Kennexep, b. Tupau Hayka o nannbix: 6a30BbIii Kypc — MockBa: Anbnuna [laGnumep,
2020.
2. Yybykxosa U. A. Data Mining: yue6. nocobue ans By3oB. / . A. UyOykoBa - 2-¢ u3f.,
ucrip. - M.: HUarepuer-YH-T Hubopmarmonnsix Texnonoruii; BUHOM. JlaGoparopus
3nanui, 2013. - 382 c.
0) 10MOJTHUTEJIbHAS JIUTEepaTypa
1. Makkunnu, Y. Python n anammu3 manneix  / Yac Makkunmm - Mocksa : JIMK Ilpecc,
2015. - 482 c. - ISBN 978-5-97060-315-4. - Tekcr : anekrponnsiii // DBC "KoHcynbTanT
crynenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970603154.html
B) pecypcbl ceTH « MHTEpHeT) (IPH HEOOXOAUMOCTH)
1. http://github.com/
2. http://habr.com/
3. http://www.kdnuggets.com/
4. Python, CBo6oanoe I10 - https://www.python.org/

9. MaTepuajbHO-TeXHHYeCKasl 0a3a, He0OXoAUMAas JJsl OCYIIECTBJIEHUSI 00Pa30BATEILHOIO
npoiecca no JUCHUIINHE

MartepuanbHO-TeXHUYECKass 0a3za, HeoOXoauMas Al OCYHIECTBJICHHS O0pa30BaTEIbLHOTO
mpoiiecca 1o AUCIUIUTHHE BKIIOYAET B CBOM COCTAB CIEIUATBHBIC TTOMEIIECHUS:
— y4yeOHbIE ayAUTOPHH JUJIS IPOBEACHUS 3aHITUN JEKIIMOHHOTO THIIA;
— yueOHbIE ayTUTOPUU AJIS MPOBEIEHUS JTa0OpaTOPHBIX PabOT, OCHAIIEHHBIE CPEICTBAMU
BBIYMCITUTEIILHON TEXHUKH, C YCTAHOBJICHHBIM MPOTPAMMHBIM 00eCIIeUCHUEM;
— y4eOHbIe ayJUTOPHH IS POBEICHHUS TPYIIOBLIX U UHANBUAYAIbHBIX KOHCYIbTAIIHIA;
— y4yeOHbIE ayAUTOPHH [ POBEACHUS TEKYILIETO KOHTPOJS U MPOMEXKYTOUHON aTTeCTaIluy;
— TIOMEIIEHUS ATl CAMOCTOSITENIbHOM paboTHI;
— TIOMEIIEHUS AJI1 XPaHEHUS U MPOPHIAKTUYECKOTO OOCITYKHBAHHUS TEXHUYECKUX CPEACTB
o0OyueHusl.
[Tomemenust 11 CaMOCTOSITENIBHOM Pa0OThl OOYYAIOIIUXCS OCHAIIEHBI KOMIBIOTEPHON
TEXHUKOW C BO3MOXHOCTHIO TMOJAKIIOUEHUs K ceTu «MHTepHeT» W obecredeHueM J0CTyma K
AJIEKTPOHHOU MH(OpMaAIMOHHO-00pa3oBaTenbHOM cpeae SApl'Y.

ABTOpP(BI):

Houent kadpenpsr KbuMMOMU, kang. ¢puz.-mat. HayK AM. 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 MIPOMEKYTOYHOM aTTeCTAlMU CTYAE€HTOB
N0 JUCIHUILIHHE

1. TunoBble KOHTPOJIbHBIE 32JaHNUsI U UHbIE MATEPHUAJIBI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIs YCIeBaeMOCTH

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

3anaHus 171 CAMOCTOSATEILHOM PaGoThI

Mosxet 511 B MeToJie k Onmxailiux cocened mpu k = 2 OMyYUTHCS JIYYIIUN 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]¢ crpemuTtcs 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 MPOKIATHS Pa3MEPHOCTH U KaKOe STO HMeEeT
3HaueHue /IS 3a7a4 MAIIMHHOTO O0y4YeHUs?

[Tokaxute acCUMOTOTHYECKYIO OJKBHUBAJIEHTHOCTh OSHTPOIMUUHOTO W CTaTUCTHYECKOTO
KpUTEpHEB HHPOPMATUBHOCTH.

Kakas crpareruss moBeleHUsT B JIMCThSIX PEINAIOLIETO JepeBa MPUBOAUT K MEHbIIEH
BEPOATHOCTH OIMIMOKU: OTBEYaTh TOT KJIACC, KOTOPBI mpeoliasaeT B JIMCTE, UM OTBEYATh
CIIy4aiHO C TE€M K€ pacIpeeJICHNEM KIIaCCOB, YTO U B JINCTE?

Unsupervised pemaromue AepeBbs MOXKHO ObUIO Obl MPUMEHUTH I KJIacTepHU3aluu
BBIOOPKU MJIM OLIEHKHU IUIOTHOCTH, HO MpoOieMa MOCTPOCHUS TaKUX JE€PEBHEB 3aKII0YAETCS
B BBEJICHUU Mepbl MHPOPMATUBHOCTU. B 0/1HOI cTaThe mpeiaraics Ciaeayroluil Moaxoa:
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 CBEAECHUH, Mbl IO yMOJI[ [YaHUIO CUMTAEM, YTO
CKOIUIEHHS TOYEK MOXHO NPHUOIMKEHHO CUYUTaThb PACHpPEeNICHHbBIMH HOPMAaJIbHO.
VYb6enurech, 4TO 3TO BBIpAXKEHHWE B CaMOM Jeje 33JaeT SHTPONHI0O MHOTOMEpPHOIO
HOPMAJIBHOTO pacripel]aeeHust

Kak BbIrsiinT OMHapHBINA THHEHHBIN Ki1accudukaTrop?

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 BeIMIAIuT 3amuch (yHKIMOHAJNA SMIUPUYECKOTO pHcka dvepe3 oTcrynbl? 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 aaroputMma kinaccupukamuu a(x) =
sign(< w, x >), MUHUMH3HPYIOIINHN TaKoi QyHKIHOHAT?

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



12. Yro takoe pyHKIMS TOTEPD, 3a4eM oHa Hyx)Ha? Kak 00bIYHO BBIMISIIUT ee Tpaduk?

13.B yeM mpakTUYECKUH CMBICI KBaApaTWUdHOW (yHKIMKU ToTephb? I[lodemy 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 mepeoOydyenune u o0oOmiaromas crnocoOHOCTh anroputma. Kak Bimser
peryispu3anus Ha 0000IIaONTy0 CITOCOOHOCTH?

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

18. Uro menaer perynsipuzanus ¢ anmpoOKCUMUPOBAHHBIM PUCKOM Kak (DyHKIMEW mapaMeTpoB
ajnroputma?

19. Jlns xakoro anroputMa kinaccudukanuu GyHKIIMOHAT alllPOKCHMHPOBAHHOTO pUCKa OyaeT
OpUHUMATh OoJblllee 3HaueHWe Ha o0yyaromieil BbIOOpKE: [UIsi MOCTPOSHHOIO C
perynsipuzanueit uiau 6e3 nee? [louemy?

20. Kak noctpouts ROC-kpuBy10 (HY>KEH allTOPUTM), €CJIM HAIIpUMEp, 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 PA3JIEISAIONIYI0 MOBEPXHOCTD
(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.Tlokaxxute (XOoTss OBl Ha YypPOBHE «CO3JaHMS OYEBUAHOCTH»), uYeMy OyneT paBHa
MUHUMaJbHast  pa3[IMEPHOCTh  NPAMIIIONIETO  MPOCTPAHCTBA  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 ¢ yuuteneM. 3agada KiacCuPUKAILINU.
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 OrpaHUYEHHOT O 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. Obyuatommee MHOXkecTBO. HesaBucumoe TtectoBoe MHOXKecTBO. lloaTBepiknaroriee
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 KIIACTCPU3AIIHH.

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 3a4YeTe.

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».

Ouenka «3a4TeHO» BBICTABISIETCS CTYACHTY, KOTOPBIM JEMOHCTPUPYET BJIaJCHUE
COJIep’)KaHWEM MarepHuajla U MOHATUHHBIM annapaToM MAIIMHHOIO OOY4YEeHMs; YMEET CBS3bIBAaTh
TEOPHUIO C MPAKTHKOW. B 0TBeTe MOryT momyckaTbCsl OTAeNbHbIE HETOUHOCTH (HECYIIECTBEHHbIE
OMMOKH), KOTOpPHIE WCIPABIAIOTCS CaMHM CTYJCHTOM IIOCJI€ JONOJHHUTENBHBIX U (WJIH)
YTOUHSAIOIIMX BOMPOCOB 3K3aMeHaTopa. Ha yacTh 1OMOIHUTENBHBIX BOIPOCOB CTYACHT MOMKET HE
JIaTh OTBET WJIM JJaTh HEBEPHBIM OTBET.

Onenka «He 3a4TeH0» BBICTABIAETCS CTYIEHTY, KOTOPBI JEMOHCTPUPYET Pa3pO3HEHHBIE,
OeccucTeMHble 3HaHUsS; OECHOpPAJOYHO M HEYBEPEHHO M3JIaraeT MaTepuai;, He YMEET BbLIEIATh
IJIABHOE M BTOPOCTEIIEHHOE, HE YMEET COCAUHATH TEOPETUYECKUE IIOJIOKECHUS C IPAKTUKOW;
JIOTyCKaeT TpyOble OMIMOKUM TpHU ONpPENEICHUU MOHSITHHM, BCIEACTBHE HENOHUMAaHMUS HX
CYLIECTBEHHBIX M HECYIECTBEHHBIX IIPU3HAKOB M CBSA3EH; JaeT HEIOJIHBIE OTBETHI, JIOTMKA U
IIOCJIEIOBATEIbHOCTh ~ M3JI0KEHHs KOTOPBIX HMEKOT CYLIECTBEHHBIE W  IPUHIUIINAIbHBIC
HapylIeHHs, B OTBETaX OTCYTCTBYIOT BbIBOZABI. J[ONOJHUTENIBHBIE M YTOYHSIOLIME BOIPOCHI
JK3aMEHaToOpa HE MPHUBOIAT K KOPPEKUMM OTBETOB CTyaeHTa. Ha OCHOBHyr dacTthb
JIOTIOJTHUTEIIbHBIX BOIIPOCOB CTYAEHT 3aTPyIHSAETCS AATh OTBET UJIU 1A€T HEBEPHBIE OTBETHI.

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



IIpunioxenne Ne 2 k paGoyeii nporpaMme M CUMIIIMHBI
«OCHOBBI MAIIMHHOTO 00y4YeHU»

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
U3yUYEHHsI TUCIUIUTMHBI TPOBOJISATCS Tab0opaTOpHbIE pabOThI, BBIMOIHSAIOTCS TOMAITHIE 3a/1aHUsL.

HucuuiuimHa «OCHOBBI MAIIMHHOTO OOy4Y€HMs» SBISETCA NPEIIIECTBYIOUIeH s
IIPOXOXKICHHS IIPOU3BOACTBEHHOW M NPEIIUIIIIOMHON MPAKTUKA M UTONOBOM IOCYIapCTBEHHOU
aTTecTaluy oOy4arolUXcs M MPHU3BaHA [0 BO3MOXKHOCTH IOAIOTOBUTh MX K INPaKTHUECKOU
JESTEIIbHOCTH.

JUis yCHEeUIHOrO OCBOEHUS JUCHMIUIMHBI Ba)KHO, 4YTOObI OOy4aroIIMHCS yAEIHi
0coOEHHOE€ BHUMAaHHME BBINOJHEHUIO JIA0OPAaTOPHBIX paboT. TeopeTnyeckre OCHOBBI,
HE00XO0IUMBbIE AJIs BBIITOJIHEHUSI JaOOPaTOPHBIX PaboT, MOAPOOHO pa3OouparoTCs Ha JIEKIIMOHHbIX
3aHATUsIX. OCHOBHAsi 1€JIb BBINOJHEHUS J1a0OpaTOpHBIX paboT — Jarh oOydaromuMmcs
IpEeCTaBICHUE O BO3MOKHOM IIPUMEHEHUH METOJJOB MAIIMHHOTO 00yueHUs Ha IPAKTHUKE, B TOM
guciie B chepe nHPOpMAMOHHON Oe30macHoCTH. J{Jisl YCIEITHOTO BIMOTHEHHSI Ta00PaTOPHBIX
paboT HEOOXOAUMO 3HATh U OHUMATh JIEKIMOHHBIA MaTepuai. [ToaTomy B mporecce U3ydeHus
JUCLUIUIMHBL  PEKOMEHAYETCSl PpEeryjasipHO€ IOBTOPEHHME IPOMJIEHHOr0 Marepuaia, Yemy
CIOCOOCTBYIOT ~ PEryJsipHble  3aJaHMs Ul CaMOCTOSTENbHOM  paboThl.  Marepuan,
3aKOHCIIEKTHPOBAHHBIA Ha JIEKIUAX, HEOOXOOMMO JOMa emie pa3 mpopadarbiBaTh M MHpU
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  IO3BOJIUTh
oOyyaroiiemMycs JIydlle U3y4yuTh HOHATUS U METOJIbl, IPUMEHSAEMbIE UM JJIsl PEILICHHs TUIIOBBIX
3a7lad M3 COOTBETCTBYIOIIMX pa3fesioB AUCUMILIMHBL. Pemenus 3agad  JOJDKHBI  OBITH
HOJTrOTOBJIEHbI, 0POPMIICHBI U IIPECTABICHBI B YCTAHOBJIEHHBIE CPOKH.

[lo oxoHuUaHHIO ceMecTpa M3y4YeHHs IUCHMILUIMHBI OO0y4aroIvecs CIalT 3a4eT. 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 AUCHUIUIMHBL «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 OONBIIMM YHUCIOM JIa0OpaTOPHBIX paboOT, HEOOXOAUMBIX MJIsi MPHOOpETEeHUs
HAaBBIKOB IPAaKTHUYECKOTO HMCIOJIb30BAaHUA M3ydyaeMoro marepuana. I[loatomy nocemeHne Bcex
ayJIUTOPHBIX 3aHATUHN SBJISETCSI HACTOSITEIEHO PEKOMEH/1YEMBIM.



