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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-7 H-OIIK-7.1 YmMmern:
Crnioco6eH ucrons3oBath | CriocobeH hopMann3oBaTh - CTaBUTb 33Ja4U U aJanTUPOBAThH
SI3BIKH 3a/1aqy, pa3paboTaTs aTOPUTM €€ | METOJBI U AJITOPUTMBI MAIITMHHOTO




MPOrPaMMHUPOBAHUS U
TEXHOJIOTHH Pa3paOdOTKH
MPOTPaMMHBIX CPEIICTB
JUTSI peIlieHus 3a1a4
podeCCHOHATTEHOM
JIeSITEIIbHOCTH

peUIeHUs U peaan30BaTh €ro Ha
A3BIKaxX MPOTPAMMHUPOBAHUS,
MIPUMEHSISI METOJTBI U
WHCTPYMEHTAJILHBIE CPEICTBA
MIPOTPaMMHUPOBAHUS

oOyueHwusl.

H-OIIK-7.3

Bribupaet nanbonee
MOJIXOASALINE CPEICTBA U METOIBI
MPOTPAMMHUPOBAHUS JIJISI PEIICHUS
po¢eCCHOHANBHBIX 3a/1a4

3HaTh:

- KJIACCBHI METOJIOB U QJITOPUTMOB
MAaIIMHHOTO O0YYCHUS;

- BO3MOYKHOCTH COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEJICTB U CHCTEM

aporpaMMHpOBaHUA I PEIICHUS
3aJa4 MalllMHHOI'O 06yquI/15{

4. O0bem, CTPYKTYpa U coAepKaHHe TUCHUIINHBI

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTaBIseT 3 3a4eTHBIX equHuIlbl, 108 akan. dacos.

Ne Tembl (pa3nesnl) = Buapl yueOHbIX 3aHATHIA, DopMbI TEKYLIET0
n/n TUCIHUTLINHBI, Qg  [BKJIIOYAsi CAMOCTOSATENLHYIO paboTy KOHTPOJISI
HX co/iep:KaHue = CTY/IEHTOB, ycmeBaeMocTH
O U MX TPYA0EeMKOCTh
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3aayn UHTEIDIEKTYaIbHOTO
aHaJM3a JaHHBIX: perpeccus,
KJ1acCU(UKAIHs, 3amanus s
1 |knacrepu3aius, aHAJIN3 8 2 2 2 CaMOCTOSITEIILHOM
acconuanui u paboTs
MOCJIEI0BATEILHOCTEH, TTOUCK
aHOMAJIHM, aHAJIN3 CBI3CH
MeTtobl KITaCCU(UKAIIIH.
ANTOpPUTMBI MaIlIHTHHOTO 3anmanus s
2 |oOyueHus: nepeBbs pelieHui, | 8 4 4 1 4 CaMOCTOSITEITEHOM
OTIOPHBIE BEKTOPHI, paboThsI
OaiiecoBCKre KIacCU(UKATOPHI
Onenka 3pQeKTHUBHOCTH H 3anmanus s
3 |cpaBHHTENBHBIN aHATHN3 8 8 8 10 CaMOCTOSITEIILHOM
Mojieseit 00ydeHus paboThI
SagaHust it
AncambnupoBaHme A
4 8 4 4 1 6 CaMOCTOSITEITEHOM
KJIACCU(PUKATOPOB
paboThI
MeTo/bI KITaCTEPHOTO
3amanus s
aHanu3a. AJITrOpUTMBI .
5 8 4 4 1 6 CaMOCTOSITENIbHOM
MAaITHHHOTO O0yYEHUS: METO. AGOThL
k-cpennnx, EM, Cobweb P
MeTtonp! aHaIM3a accoruanyuii 3ananmi A
6 N 8 2 2 1 4 CaMOCTOSITENIbHOM
Y TIOCJIEIOBATEILHOCTEH
paboThI




MamwunaHOE 00y4eHUE 1
7 |OoJyibLIME MAHHBIE IS 8 8 8 1 6
peLICHHS TPUKITATHBIX 33129

0,3 0,7 |3auer

HUTOI'O 32 32 | 5 | 03] 387

Conep:xaHue pa3iesioB JUCHUILIHHBI:

Tema 1. 3agauym MHTEJIEKTYAJIbHOI'0 aHAJIM3a [aHHBIX: perpeccusi, Kjaaccupukaums,
KJIacTepu3anms, aHAJIM3 ACCOUUANMI W IOCJeJ0BATEJbHOCTEH, MOUCK AHOMAJIMN, aHAIU3
cBsi3eil.

Data Mining. OLAP u Data Mining. 3amaga perpeccuu. OOydeHue c ydurenem. 3agada
knaccuukanuu. O6ydyenue 0e3 yuurens. 3afada KiacTepusaluy. 3ajlada aHajau3a acColMalui u
nocienoBarenbHocTed. [IporpaMmHoe oOecrieueHue Ui MHTEIUIEKTYaJbHOTO aHAIM3a JaHHBIX.
bonbuine nannesie. Macimrabupyembie alropuTMBI.

Tema 2. MeToabl Kiaaccupukanuu. AJIropuTMbl MAIIMHHOTO O0Y4YeHMSs: /iepeBbsl pelleHH,
ONOPHbIE BEKTOPbI, 0aiieCOBCKUE KJIACCU(PUKATOPDI.

Wunyknust nepeBbeB pemeHuid. MHbopMannoHHbIid BeIUTPHIIL. [Ipenpenykuus U mocTpenyKIus.
Pemmarommue npaBuiia. AITOpUTM «CIy4dailHBIN Jec». ANTOPUTMBI OTpaHUYeHHOTO repedopa. Metox
OTIOPHBIX BEKTOPOB. baiiecoBckas n HanBHast OailecCOBCKast KIIACCH(PHUKAIIHS.

Tema 3. Ouenka 3p(peKTHBHOCTH ¥ CPABHUTEJIbHBIH AHAJIN3 MO/IesIell 00yYeHHusl.

[TonroroBka naHHbIX. BbiOop 3Haummbix npusHakoB. HaGopel nanHbiX. Tunel gaHsbiX. [lxanst
n3mepenuil. @opmarbl xpaHeHuss JaHHbIX. KadectBo paHHbIX. Ounctka naHHbIX. CHMIKEHHE
pasMmepHocTH JaHHbIX. MHTterpauus nanueix. Bl m Busyanuzanus nanHbix. Mertoasl oTtOopa
3HAUYUMBbIX MPU3HAKOB. PUIbTPbl. METPUKHN KauecTBa: MPaBUILHOCTb, ITOJIHOTA, TOYHOCTh, F-Mepa,
YyBCTBUTENBHOCTh, crnemuduuHocTh. OOydaromee MHOXKecTBO. HeszaBucumoe  TecToBOE
MHOkecTBO. [ToaTBepxkaaromee MHOkecTBO. [Ipobnema nepeoOyuenus. Meton ynepxkanus. Meton
MepeKpPecTHON TpoBepku. Marpuna crouMocTeil omubok. Juarpamma Bwidrpsima. J(umarpamma
pocra. Kpusas ommbok. AUC. M301uHnN TOYHOCTH.

Tema 4. AHcamMOJIMpOBaHHE KJIACCH(PUKATOPOB.

Ancam6mu mopeneid. borrunr. borruar ¢ pangommzanueil. [locienoBaTenbHO oOydaromuecs
kiaccudukaropsl. byctunr ancamo6is kiaccudukaropoB. CTIKUHT.

Tema 5. MeToabl KJIacTepHOro aHAJIN3A.

AJNTOpUTMBI MaIMHHOTO o00yuenus: meton K-cpemnmx, EM, Cobweb. Tumomorndeckuii u
TaKCOHOMHUYECKUi aHanu3. CTaTUCTUYECKHE METOAbl Kiactepu3auuu. Meton K-cpeanux. Mepsl
paccrosiHuii. Mepapxudeckue MeToAsl Kiactepusanuu. Buzyanusanus kiaactepos. JeHaporpaMMBl.
Huarpammbl  paccenBaHus. Camoopranusyromuecst kapTsl Koxonena. ['padoBbie MeTOabI
KJIacTepu3alnyy. Beiienenue cBA3HbIX KOMIIOHEHT. HedeTkas kiracrepusanus.

Tema 6. MeToabl aHAIN3a aCCONMALMI H NOCJIEJ0BATEIbHOCTEH.

[Torck dacTo BCTpeHaroIIMXCS HAOOPOB 3JEMEHTOB. Mepbl HMHTEPECHOCTH: MOJAJEpPKKa,
JOCTOBEpPHOCTh.  KonuuecTBeHHble M HEYETKME  accouuaruBHble  npaswia.  [loumck
MOCJIEI0BATEIbHBIX 111a0JIOHOB.

Tema 7. MamuHHoe 0o0y4eHue U 00JibIINE JAHHBIE 1JIS1 PelIeHUs] NPUKJIAAHBIX 32/1a4.
KonTekcTHas pekiama, coBMecTHas (GWIbTpalus, aHajdU3 TOHAIBHOCTH, 4YaT-00TbI, OOJbIINE
A3BIKOBBIE MOJIEIIN.

5. O0pa3oBaTe/ibHbIe TEXHOJIOTHH, B TOM 4YHCJE TEXHOJOTMH JJIEKTPOHHOIO OOy4YeHUs] H
AUCTAHUMOHHBbIe 00pa3oBaTelbHble TEXHOJOIMH, HCIOJb3yeMble NPH OCYIIEeCTBJIEHHH
00pa30BaTeIbHOI0 MpoIecca Mo JUCIUTIINHE

B npouiecce 00yueHust HCMOIB3YIOTCS clleAyronne o0pa3oBaTebHbIe TEXHOIOTHH:




AxkaneMuyeckasi JeKUMsl (MM JIEKIMs OOILIEro Kypca) — IOCIeI0BaTeIbHOE H3II0KEHHE
MaTepHala, OCyLIECTBIsIEMOe TPEUMYILECTBEHHO B BUJIE MOHoOJIOTa Ipenojasareis. TpeOoBaHus K
aKaJeMUYECKON JIEKIIMU: COBPEMEHHBIM HayYyHBIH YpOBEHb M HACBIIICHHAs WH(POPMATUBHOCTH,
yOeauTenbHas apryMeHTalus, JOCTylHas U MOHATHAs pedb, YeTKask CTPYKTypa U JIOTHUKA, HAJINYHE
SPKUX MIPUMEPOB, HAYYHBIX I0KA3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

IIpobiemuass  JleKnMA — U3JIOKEHUE  MaTepuaia, MPEANoJaralpuee  MOCTAaHOBKY
IPOOJIEMHBIX U JUCKYCCUOHHBIX BOIIPOCOB, OCBELIEHUE PA3JIMYHBIX HaYUHBIX [10/IX0JI0B, aBTOPCKUE
KOMMEHTAapUH, CBSI3aHHBIE C PAa3IMYHBIMM MOJEISIMH HHTEpIpEeTalvyd H3y4aeMoro MaTepuaia.
[IpoGiieMHass JieKIMsT HAUYMHAETCS C BOIPOCOB, C IOCTAHOBKU IIPOOJIEMBI, KOTOPYIO B XOJ€
U3JI0KEHUs MaTepuasa HeoOXOAMMO pewuTbh. B  jekuum couertaroTcs NpoOJieMHbIE U
uHpopManroHHble Havyana. [Ipu 3ToM mpoiiecc mo3HaHUs CTYJICHTOB B COTPYAHUYECTBE U TUAJIOTE
C IpernojaBaresieM NMpUOIMKaeTcs K IOMCKOBOM, NCCIIEA0BaTENIbCKOM aestenbHocTH. ConepkaHue
IpO0JIEMBI PACKPBIBAETCS IYTEM OpraHM3AIMH [IOMCKA €€ PEIICHUs WIM CYMMUPOBAHUS U aHAIU3a
TPAaJULIMOHHBIX U COBPEMEHHBIX TOUEK 3PEHUS.

JlaGopaTopHas pa6oTa — opranu3zanus yuyeOHoi padOThl ¢ peaqbHBIMU MaTE€PUATbHBIMHA U
HH(pOPMAITMOHHBIMU O0BEKTAMH.

KoncynbTanuum — BuJ Y4eOHBIX 3aHATUN, SBISIIOIIMKICS OAHOM M3 (OpPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ pa®oThl  cTyaeHToB. Ha  KoHCymbTamusx 1o npocb0e  CTYAECHTOB
paccmaTtpuBaroTcs HauOoJsiee CIIOXKHBIE MOMEHTBI I[P OCBOCHHMM MaTepuana IUCLUILIMHBI,
IpernojiaBaTesb OTBEYA€T HAa BOIPOCHI CTYAEHTOB, KOTOpPblE€ BO3HUKAIOT Yy HHUX B Ipoliecce
CaMOCTOSITENIbHON pabOThI.

6. [lepeyeHb JHIEH3MOHHOTO0 M (MJH) CBOOOJHO PACHPOCTPAHSIEMOT0 MPOrPAMMHOIO
o0ecrieyeHusi, HCHOJb3YyeMOr0 MpPH OCYHIeCTBJEHHMH 00pa30BaTelIbHOr0 mpolecca 0
AUCHUILINHE

B mporiecce ocymiecTBiaeHus: 00pa3oBaTeIbHOTO MPOLIECcca UCTIONb3YIOTCS:
JJIA q)OpMI/IpOBaHI/IH MaTCpraJIOB JIA TCKYLICTO KOHTPOJIA YCIICBAEMOCTH M IIPOBCACHUA
MIPOMEKYTOUHOM aTTecTaIuu, Uit GOpMUPOBAHUS METOANUECKUX MAaTEPUAIIOB MO JTUCIUILIAHE:
— nporpammsel Microsoft Office;
— m3parenbcekas cucrema LaTex;
— Adobe Acrobat Reader;
MIPH MPOBEICHUHU IPAKTUUYECKUX 3aHSATHI HCIIONB3YeTCsl MPOrpaMMHOE 0OecTieueHHe:
— Python;
— PyTorch.

7. IlepeyeHb coBpeMeHHBIX TNPO(ecCHOHANBHBIX ©0a3 JaHHBIX M HHGPOPMANMOHHBIX
CIIPABOYHBIX CHCTEM, HCHOJb3yeMbIX IPH OCYLIECTBJEHUN 00Pa30BaTeIbLHOI0 Mpouecca mo
AUCHHIINHE (MPU HEO0OX0IUMOCTH)

B nporuiecce ocymiecTBiaeHUs: 00pa30BaTEIbLHOTO MpoLecca Mo AUCUUIIIINHE UCIIOJIb3YEeTCs:
- ABTOMaTu3upoBaHHas 6nbanoTeyHo-uHpopmannonnas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

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

- DnexTpoHHas oubnoTeuHas cucrema «Opaitr» https://urait.ru

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



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
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8. IlepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Yy4yeOHOIi  JHUTepaTypbl, PpPecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAUNOHHOH ceTH «UHTepHeT» (IpPH HEO00XOAUMOCTH),
PeKoOMeHIyeMbIX /1Jisl OCBOEHHS 1M CHUIITUHbI

a) OCHOBHasI JIMTeparypa
1. [1. Kennexep, b. Tupau Hayka o nanubix: 6a30Bbiid Kypc — MockBa: Anbsrinaa [Tabaumep,
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 u amamu3z nmamaeix — MockBa: JIMK Ilpecc, 2015.
https://www.studentlibrary.ru/ru/book/ISBN9785970603154.html
B) pecypcbl cetu «UHTEepHeT) (IPU HEOOXOAUMOCTH)
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 OCylIIeCTBJIEHUsSI 00Pa30BaTEILHOIO
npoiuecca no AMCUMIINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMmas il OCYLIECTBIEHHUs 00pa30BaTEIbLHOTO
mpolecca 1o AUCHUIUIMHE BKIIIOYAeT B CBOW COCTaB ClielUaTbHbIEC TTIOMEIICHHUS:
— y4yeOHbIe ayJUTOPHH JUIs IPOBEACHUS 3aHITUN JEKIIUOHHOTO THIIA;
— ydeOHbIe ayAUTOPUHU JUIsI TIPOBEIEHUS JIA0OPATOPHBIX padOT, OCHAIIEHHBIE CPEICTBAMHU
BBIUMCIUTENFHON TEXHUKH, C YCTAHOBJICHHBIM MPOTPAaMMHBIM 00ECIIEUeHUEM;
— yuyeOHbIe ayJUTOPHUH JUIs IPOBEICHUS IPYNIOBbIX U UHAUBUAYAIbHBIX KOHCYJIbTALIMM;
— y4yeOHbIe ayJJUTOPHUH JIJIsl IPOBEACHUS TEKYILEr0 KOHTPOJIS ¥ IPOMEKYTOUHON aTTeCTalluy;
— TIOMELIEHUS JJIsl CAMOCTOSITENIbHOM paboTHI;
— TIOMEILIEHUS AJI1 XpPAaHEHUs U NMPOPUIAKTUYECKOro OOCIYKMBaHHSI TEXHUYECKUX CPEICTB
00yJeHwusl.
ITomemienuss A CaMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIBbIOTEPHOMH
TEXHUKOW C BO3MOXHOCThIO MOAKIIOUeHusi K cetu «MHTepHeT» M olecreyeHHeM J0CTyna K
3NIEKTPOHHOM MH(pOopMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOp(BI):

Houent xadpenpst KbuMMOMW, xann. ¢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 32JaHNUsI U UHbIE MATEPHUAJIBI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIs YCIeBaeMOCTH

1.1 KoHTpoJibHbIE 3aJaHHsI 1 MHbIE MaTePHAJIbI,
HCIMoJIb3yeMble B Mpolecce TeKylleil aTrecTanuu

3anaHus 171 CAMOCTOSATEILHOM PaGoThI

Mosket 511 B MeToJie k Onmxailimux cocened mpu k = 2 OMyYUTHCS JIYUILIUN pe3ynbTat, 4eM
npu k = 1? Otkassl OT K1accu(UKAIMK TOKE CUUTATH OIIUOKAMU

[Tokaxute, 4TO C POCTOM pPa3MEPHOCTHU MPOCTPAHCTBA MPU3HAKOB 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 HM3JI0XKHThb. B 4eMm mo-Bamiemy CyTh HMPOKISTHS Pa3MEPHOCTH U KaKOe 3TO MMEET
3HaueHue /IS 3a7a4 MAIIMHHOTO O0y4YeHUs?

[Tokaxute acCUMOTOTHYECKYIO OJKBHUBAJIEHTHOCTh OSHTPOIMUUHOTO W CTaTUCTHYECKOTO
KpUTEpHEB HHPOPMATUBHOCTH.

Kakas crparteruss moBeleHUsT B JIMCThSX PEIIAIONIETO JepeBa MPUBOAUT K MEHBIICH
BEPOATHOCTH OIMIMOKU: OTBEYaTh TOT KJIACC, KOTOPBIM MpeodiasaeT B JIUCTE, 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 IJIOTHOCTH, HO Mpo0JiieMa MOCTPOSHMSI TaKHX JIEPEBBEB 3aKII0YAECTCS
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 ¥ — olieHEHHAas IO MHOXKECTBY
MaTpHlla KOBapHaluii, T.e. He UMes JPYTruX CBEAECHUI, Mbl IO yMOJI[ |YaHHIO CUMTAEM, YTO
CKOIUIEHHS TOYEK MOXHO NPHUOIMKEHHO CUYUTaThb PACHpPEeNICHHbBIMH HOPMAaJIbHO.
Yb6enutech, 4TO 3TO BBIpAXEHHWE B CaMOM Jejie 3a7aeT SHTPONHMI0O MHOTOMEPHOIrO
HOPMAJIBHOTO pacripel]aeeHust

Kak BoIrsiinT OuHapHBIN TMHEHHBIN Kiaccudukarop?

Uro Takoe orcTyn anroputma Ha oObekTe? Kakue BBIBOJBI MOXHO clienaTh M3 3HaKa
orcryna?

Kak knaccuduxaropst Buna a(x) = sign(< w, x > — wo) cBoAITCA K Kiaccuukaropam Buaa
a(x) = sign(< w, x >)?

Kak BBIMIAIUT 3amuch (yHKIMOHANA SMIMPUYECKOr0 pHcka depe3 oTcTynbl? Kakoe
3HAaYEHHUE OH JIOJKEH IMPUHUMATh JJISl «HAWITYYILeroy ajJropuTMa kiaccuduxanmumn?

Ecnu B QpyHKIIOHATIE SMIMPHYSCKOTO PUCKa BCIOIYy HAIMCaHbI 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 pyHKIUSA TOTEPh, 3aueM OHa HykHa? Kak 0ObIYHO BBITTISANT 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 HErNAJAKUX U HEMOHOTOHHBIN (DYHKIIHIA TOTEPb.

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 OCTPhIE MHUHHMYMBI ()YHKIIMOHAJIa aNIpOKCUMHUPOBAHHOTO 3MITHPHUYECKOTO
pucka ¢ mpobaemMoit mepeodyueHus?

18. Uro menaer perynsipuszanus ¢ anmpoKCUMHUPOBAHHBIM PUCKOM Kak (DyHKIMEW mapaMeTpoB
ajnroputma?

19. Jlns xakoro anroputMa kinaccudukanuu GyHKIIMOHAT alllPOKCHMHPOBAHHOTO pUCKa OyaeT
NpUHUMATh OoJblliee 3HaueHWe Ha oO0ydvaromieil BbIOOpKE: MJisi MOCTPOEHHOTO C
perynsipusanueii unm 6e3 vee? Ilouemy?

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 MO3BOJIUT JUHEHHOMY Kiaccudukaropy ¢ nomomisio 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
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 MOCTpeTyKIUA.

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. Obyuatomee MHOXecTBo. HesaBucumoe TectoBoe MHOXecTBO. IloaTBepiknaroriee
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 KJ1acCu(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'pachoBbie METOBI 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 BBICTaBIISICTCS OJIHA U3 OLICHOK: GBadTCHO», «HEC 3a4TCHO».

Ounenka «3a4TeHO» BBICTABISIETCS CTYACHTY, KOTOPBIM JEMOHCTPUPYET BJaJCHUE
COJIep’)KaHWEM MarepHuajla U MOHATUHHBIM annapaToM MAIIMHHOIO OOY4YEeHMs; YMEET CBS3bIBAaTh
TEOPHUIO C MPAKTHKOW. B oTBeTe MOryT AOmycKaThCsl OTAENIbHbIE HETOYHOCTH (HECYIIECTBEHHBIC
OMMOKM), KOTOpPhIE MCIPABIAIOTCS CaMHM CTYICHTOM IIOCJIE JIOTIOJHUTENBHBIX | (WIJIN)
YTOUHSAIOIIMX BOMPOCOB 3K3aMeHaTopa. Ha yacTh 1OMOIHUTENBHBIX BOIPOCOB CTYACHT MOMKET HE
JIaTh OTBET WJIM JJaTh HEBEPHBIM OTBET.

Onenka «He 3a4TeH0» BBICTABIAETCS CTYIEHTY, KOTOPBIN JEMOHCTPUPYET PA3pO3HEHHBIE,
OeccucTeMHble 3HaHUS; OECHOpPAIOYHO M HEYBEPEHHO M3JIaraeT MaTepuai;, He YMEET BbLIEIATh
IJIABHOE M BTOPOCTEIIEHHOE, HE YMEET COCAUHATH TEOPETUYECKUE IIOJIOKECHUS C IPAKTUKOW;
JIOTyCKaeT TpyOble OMIMOKM TpU ONpPENEICHUU IMOHSATUH, BCIEACTBUE HEMOHUMAHUS UX
CYLIECTBEHHBIX M HECYIECTBEHHBIX IPU3HAKOB M CBSA3€H; JAaeT HEIOJIHBIE OTBETHI, JIOTMKA M
IIOCJIEIOBATEIbHOCTh ~ M3JI0KEHHs KOTOPBIX HMEKOT CYLIECTBEHHBIE W  IPUHIUIINAIbHBIC
HapylIeHHs, B OTBETaX OTCYTCTBYIOT BBIBOZABI. JlONOJHUTENBHBIE W YTOYHSIOLUIUME BOIPOCHI
DK3aMEHaToOpa HE MPHUBOMAT K KOPPEKLUMHM OTBETOB CTyAeHTa. Ha OCHOBHyK0 d4acThb
JIOTIOJTHUTEIIbHBIX BOIIPOCOB CTYAEHT 3aTPyIHSAETCS AATh OTBET UJIU 1A€T HEBEPHBIE OTBETHI.

Onenka «He 3auTeH0» BBICTABISETCS TAKXKE CTYAEHTY, KOTOPBIM B35J1 IK3aMEHALMOHHBIN
OuieT, HO OTKAa3aJcs 1aTh Ha HETO OTBET.



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

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

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

HucuuiuimHa «OCHOBBI MAIIMHHOTO OOy4Y€HMs» SBISETCA NPEIIIECTBYIOUIeH s
IIPOXOXKICHHS IIPOU3BOACTBEHHOW U IPEIIUIITIOMHON MPAKTUKH U UTOTOBOM I'OCYIapCTBEHHOU
aTTecTaluy o0ydJaroluXcs M IMpHU3BaHa MO BO3MOXHOCTH IOJrOTOBUTh HUX K IPAKTUYECKOH
JESTEIIbHOCTH.

JUis yCHEeUIHOrO OCBOEHUS JUCHMIUIMHBI Ba)KHO, 4YTOObI OOy4aroIIMHCS yAEIHi
0coOOEHHOE BHUMAaHHME BBINOJHEHUIO JIAOOpAaTOpHBIX paboT. Teopernyeckue OCHOBHI,
HE00XO0UMBIE AJIs BBIITOJHEHUs Ja00PaTOPHBIX paboT, MOAPOOHO pa3duparoTCs Ha JIEKLIMOHHBIX
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 YCIENTHOTO BIMOTHEHHSI Ta00PaTOPHBIX
paboT HEOOXOAUMO 3HATh U OHUMATh JIEKIMOHHBIA MaTepuai. [ToaTomy B mporecce U3ydeHus
JUCLUIUIMHBL  PEKOMEHAYETCSl PpEeryjasipHO€ IOBTOPEHHME IPOMJIEHHOr0 Marepuaia, Yemy
CHOCOOCTBYIOT ~ pEryJsipHble  3aJaHMsl JUIl  CaMOCTOSATENbHOM  paboTel.  Marepuai,
3aKOHCIIEKTUPOBAHHBIA Ha JEKIUAX, HEOOXOAMMO JoMa elle pa3 mnpopalaTeiBaTb W IMpU
HEOO0XOIMMOCTH JONOJHATh HMH(pOpMalMel, NOTy4eHHOW Ha KOHCYJIbTALUAX, MPAKTUYECKUX
3aHATHUSIX WIN U3 yUeOHOU JIUTEpaTypBhl.

B kauecTBe 3aaHuii JUIs1 CAMOCTOSATENIBHOM pabOThI IoMa 00Yy4aroLMMCs IPeJIaraloTcs
MaTeMaTUYeCKUe WM  IPAKTUYECKUE  YIOPaKHEHUS, KOTOpble  JOJDKHBI  IO3BOJIUTH
oOyyaroiiemMycs JIydlle U3y4yuTh HOHATUS U METOJIbl, IPUMEHSAEMbIE UM JJIsl PEILICHHs TUIIOBBIX
3a7ad4 M3 COOTBETCTBYIOIIMX pa3fesioB AMCLUUIUIMHBL PerieHus 3amad  JOJKHBI  OBITH
HOJTrOTOBJIEHbI, OPOPMIICHBI 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 camocTosTenbHy0 TOATOTOBKY K 3a4€Ty BBIAESAETCS 2 JTHS.

OnbIT mpenoiaBaHus AUCHUILUIUHBL «OCHOBBI MAIIMHHOTO OOy4Y€HHs» TOBOPUT O
CIIO)KHOCTH €€ CaMOCTOSITEIbHOIO HU3YYeHHs i1 OOydarollerocs, HECMOTpsl Ha Halu4yue
JIOCTAaTOYHO KA4YeCTBEHHBIX YUEOHBIX MOCOOMH. DTO CBA3aHO C HACBIIIEHHOCTBIO HM3Y4aeMOTro
MaTepuaia M OOJNBIIMM YHUCIOM J1a0OpaTOPHBIX paboOT, HEOOXOAMMBIX MAJIsi MPHOOpETEeHUs
HAaBBIKOB IPAaKTHUYECKOTO HMCIOJIb30BAaHUA M3ydyaeMoro marepuana. I[loatomy nocemeHne Bcex
ayJIUTOPHBIX 3aHATUHN SBJISETCSI HACTOSITEIEHO PEKOMEH/1YEMBIM.



