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1. Ilesin 0CBOEGHHUSA AW CIAILINHBI

Lenpto u3ydeHus: IUCHMILIMHBI «OCHOBBI MAaIIMHHOTO OOYYEHHS» SIBISAETCS OCBOCHHUE
00y4aromuMuUCs TMEPeOBbIX 3HAHWNH B OOJACTH MAIIMHHOTO OOYYeHHUs, a MMEHHO BOIIPOCOB,
CBSI3aHHBIX C BO3MOXKHOCTSIMH MAIIMHHOTO OOY4Y€HHs, NMPUMEHUTEIBHO K aHAJIU3y OOJBIINX
naHHbiX. Jns  cnenuansHocTM  «KoMmbroTepHass — 0€30HaCHOCTB» — aKTyallbHOCTh — JIaHHOM
JUCLUIUIMHBL OOYCIIOBJIEHA TEM, 4TO 33Ja4d MH(OPMAIMOHHOW OE30MaCHOCTH IO BBISBICHUIO
YSI3BUMOCTEH WJIM HECTaHAApPTHOIO MOBEACHMs IMPOTrPaMMHOIO obecredeHus B 0OJbIIOM 00beMe
JAHHBIX SBJSIOTCSA MPEIMETOM PACCMOTPEHUS MAIIMHHOTO O0YYCHUSI.

JlucuuiuinHa obecneunBaeT MpHOOpeTeHne 3HAHUKH M YMEHUH B 00JACTH MCIOJIb30BAHUS
QITOPUTMOB MAalIMHHOTO OOydYeHHs, B TOM YHCJE JUIS PEIICHHs 3a]ad 3alluTbl MH(OpPMAIHH,
CIIOCOOCTBYET OCBOEHUIO NPUHIUIIOB KOPPEKTHOTO IPUMEHEHHSI COBPEMEHHBIX CPEJCTB U METOJI0B
3alUThl HH(OPMALIHH.

3a)1aan1/1 OCBOCHU AUCHUIITHUHBI «OCHOBBI MAIIMHHOTO O6yT-IeHI/I$I)) SABJIAIOTCA:

— npuoOpeTeHHe HABHIKOB BHIOOpAa W TPUMEHEHHs aJTOPUTMOB MAIIMHHOTO OOYYEHUS,
IIPOIPaMMHBIX CPEJCTB ¥ TEXHOJIOTUH JJIs PEIUEHUS 3a7a4 aHaJIN3a JaHHBIX;

— OCBOGHHME METOJOJIOTMM OOHapyKeHUsi B OOJBIIMX MacCUBaX JaHHBIX JIOCTYIHBIX
MHTEPIIPETALMU U TPAKTUYECKH MOJIE3HBIX 3aKOHOMEPHOCTEH, HEOOXOIMMBIX IS IPUHATHS
peleHuii B IpoecCuOHANbHOM NesTeTbHOCTH.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOIl POrpaMMbl
JlaHHast TUCIUIUIMHA OTHOCHUTCS K 00513aTeIbHON 4acTH 00pa30BaTeIbHOM MPOTrPaMMBI.

HJ’IH OCBOCHHA HaHHOﬁ JUCHHUITIINHBI o6ylla}oumeca JOJDKHBI BJIaACTh MAaTEMAaTHYCCKHM
arrmapaTom I[I/ICerTHOI\/’I MaT€MaTuKu, TCOpHUU BepOSITHOCTGI\/JI U MaTeMaTHYeCKOM CTaTUCTHUKH,
NporpaMMHpOBaHUA Ha A3bIKAX BBICOKOTO YPOBHS.

JUisl yCHeuHoro OCBOEHHUS JUCHUIUTUHBI «OCHOBBI MAIIMHHOTO OOYYEeHHs» ef JTOJIKHBI
IPEIECTBOBATh CIEAYIOIINE JUCIUILIUHBL:

«MHpopmaTukay;

«SI3BIKM IPOTpaMMHUPOBAHUSY;

«JluckpeTHass MaTeMaTHuKa»;

«Teopust BepoATHOCTEN U MaTeMaTU4YeCKasi CTaTUCTHUKA.

JlucuunianHa TpeamnecTByeT MPaKTHKE IO TMOJMYYeHHI0 NMPodecCHOHATBHBIX YMEHUW U
ombiTa MPO(PEeCcCCHOHATBHON NIEATENbHOCTH, MPEATUIUIOMHOM TpPAaKTUKE M TOCYAapCTBEHHON
UTOTOBOU aTTECTAIIUH.

3. [llianupyemMble pe3yabTaTbl 00y4YeHHs MO AUCHHUIIAHE, COOTHECEHHbIE ¢ MUIAHHUPYEMBIMH
pe3yJbTaTaMHu OCBOCHHMS 00pPa30BaTeJIbHOI MPOrpaMMBbl

[Tponecc n3yyeHus JUCUUIUIMHBI HATIPaBJIeH Ha (popMUpPOBaHHE CIEAYIONIMX KOMIIETCHIIH B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuobpetenust caeayonmx 3HaHu|, yMEHUH, HABBIKOB U
(unu) ombITa ACSITENEHOCTHU:

dopmupyemas ‘ Nuaukarop ‘ Ilepeyenn
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CO,[[ep)KaHI/IC JAUCIHUITIIMHBI «OCHOBBI MAIIIMHHOTO O6y‘IeHI/IH»I

Tema 1. 3amaun WHTEIUIEKTVAJIBLHOTO aHAJM3a JAHHBIX: perpeccus, Kiaccuukamnus,
KJIACTEpU3ALIMsl, aHAJIN3 aCCOLIMAIIMN U ITOCJIEI0BATENLHOCTEH, ITIOMCK aHOMAINH, aHAJIN3 CBA3EH.

Data Mining. OLAP u Data Mining. 3amaua perpeccun. OOyueHue ¢ yduTeleM. 3ajada
kinaccudukanuu. OOydenue 6e3 yuurtens. 3ajada KiacTepusaliui. 3ajiada aHajan3a acColMaluid u
nocienoBarenbHocTel. [IporpaMMHoe oOecrieueHue Ui MHTEIUIEKTYaJbHOTO aHAIM3a JaHHBIX.
bonbuine nanuepie. Macirabupyembie alropuTMBL.

Tema 2. Meroasl Kiaccu(UKAIMUA. AJTOPUTMBL MAIIMHHOIO OOVYEHHS: IEPEBbs  DELICHMUI,
OIIOPHEIE BEKTOPHI, 0alleCOBCKUE KIIACCU(DUKATOPEL.

WNunykuust nepeBbeB pemieHui. MHbopMannoHHbli BeIUTpHIL. [Ipenpenykuus U mocTpeayKIus.
Pemraroue npasuiia. AJrOpUTM «CIydaifHbIHN J1ec». AITOpUTMBI OTpaHUYEHHOTO niepedopa. Meron
OTOPHBIX BeKTOpOB. bailiecoBckas n HauBHas OaliecoBCKask KilacCU(pUKALIUS.




Tema 3. Ouenka 3bdEKTUBHOCTHA U CPDABHUTENBHBIN aHAJIN3 MOAEJIEH 00VUECHHUS.

[ToaroroBka naHHbIX. Bp100p 3Haummbix npusHakoB. HaGopsl manabIX. Tumbl gansbix. [kanbr
u3Mmepenuil. dopmarbl XxpaHeHus naHHbIX. KadectBo naHHbIX. Ouncrka aaHHbIX. CHUXKEHHE
pasMepHOCTH JAaHHBIX. WHTerpauus nanHbix. Bl m Bu3yanmmsauus naHHeiXx. Mertonsl oTOopa
3HAYUMBIX PU3HAKOB. OUIIBTPEl. METPUKHU KauecTBa: IPaBUIIBHOCTD, IIOJHOTA, TOYHOCTb, F-Mepa,
YYBCTBUTEIBHOCTh, cnenuduuHocts. OOydaromee MHoxkecTBo. HeszaBucumoe TecToBoe
MHOXkecTBO. [loaTBepkaaromiee MHoXxecTBO. IIpobnema nepeoOyuenus. Merox yaepxkanusi. Meton
MEePEKPECTHON TpoBepkH. Marpuia crouMocTedl omunbok. Jluarpamma Bedrpsima. J(marpamma
pocta. Kpusas ommbok. AUC. U301uHNH TOYHOCTH.

Tema 4. AacamOimpoBanue KiaccuruKaTopoB.

Ancambmu wmogneneit. barrunr. barrunr ¢ panpomusanueit. IlocnemoBarenbHo oOywaromuecs
Kiaccudukaropsl. BycTuHr ancamo6ms knaccugukaTopoB. CTIKHUHT.

Tema 5. MeToasl KJIaCTEPHOTO aHAIN3A.

ANropuT™MBl MammHHOrO o00ydeHusi: meton K-cpemnumx, EM, Cobweb. Tumomorudeckuii u
TaKCOHOMHMYECKUI aHamu3. CTaTHCTHYECKHE METOAbl Kiactepusanuu. Meroa K-cpemnux. Mepsi
paccrosiHuii. Mepapxudeckue MeToAsl Kiactepusauuu. Buzyanusanus kiaactepos. J{eHaporpaMMel.
Huarpammbl  pacceuBanus. Camoopranusyommuecs: kapTel Koxonena. ['padoBbsie MeTomsI
KJlacTepu3aluuu. Beienenue cBA3HbIX KOMIIOHEHT. HedeTkas kiiacrepuzanus.

Tema 6. MeTobl aHAIM3a ACCOLUALIMU U OCJIEI0BATEIHLHOCTEMN.

[Torck wacTto BeTpevaromMxcss HAOOPOB dJIeMEHTOB. Mepbl HHTEPECHOCTH: IOJJICPKKa,
JOCTOBCPHOCTD. KommuecTBeHHBIC u HEYCTKUC aCCOIMaTUBHBIC IIpaBHJIa. ITonck
TIOCJIEIOBATEIbHBIX Ta0JIOHOB.

Tema 7. MammHaHOE O6V‘-ICHI/IC 1 OOJIBIIINE JAaHHBIC IJIA PCIICHUA MMPUKIIaAAHBIX 3aj/1a4.

KonTekcTHas pekiiama, coBMecTHasi pUIIbTpalys, aHadlu3 TOHATbHOCTH, YaT-00THI.

5. 06p330BaTeﬂbele TEXHOJOI'MH, B TOM YHCJI€ TEXHOJJOIMM I3JIECKTPOHHOI'O oﬁyqe}mﬂ Hu
AUCTAHIIHOHHBIC OﬁpaSOBaTeﬂbeIe TEXHOJOI'MH, HCHOJbB3yEeMbI€ IPU OCYIIECCTBJICHUH
06pa30BaTeJII)HOF0 npoumecca mo JTMCHUMIJIMHE

B npouiecce 00yueHust HCMOMB3YIOTCS ClleAyronne o0pa3oBaTelbHbIe TEXHOIOTHH:

AxkagemMuyeckasi JiekuMs (WM JIEKIHs OOIIEro Kypca) — MOCIe0BaTeIbHOE H3JI0KEHUE
MaTepuaia, OCyIIEeCTBIsIEMOe MPEUMYILIECTBEHHO B BHJI€ MOHOJIOTa npenojaBaTesnis. TpeboBaHus K
aKaJeMUYeCKON JIEKIIMU: COBPEMEHHBIN HAy4YHBIM YPOBEHb M HACBHIIICHHAs WH(POPMATUBHOCTb,
yoenuTenbHas apryMeHTaIusl, JOCTYITHAsI ¥ MOHATHASI Pe4b, YETKass CTPYKTypa | JOTHUKA, HATUIHE
SAPKUX TMPUMEPOB, HAYYHBIX JI0KA3aTeIbCTB, 000CHOBaHUH, (DaKTOB.

IIpoGaemHass  JeKuMs — U3JIOKEHHWE  MaTepualla,  MpeArojararpuee  MOCTaHOBKY
MPOOJIEMHBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE PA3TUYHBIX HAYUHBIX MOJX0JI0B, aBTOPCKUE



KOMMEHTApUH, CBSI3aHHBIC C PA3IMYHBIMH MOJENSMH HHTEPIpPETAllMd H3Y4aeMOro MaTepuana.
[lpoGmemHass jeKnusi HaYMHACTCS C BOIMPOCOB, C ITIOCTAHOBKM NPOOJIEMBI, KOTOPYIO B XOJe
U3JI0KEeHUs MaTepuasia HeoOXOAMMO pemuTh. B  Jekuuu coueTaroTcs MpoOJieMHBIE U
uH(popManMoHHbIe Havana. [Ipu 3ToM mporecc Mo3HaHUs CTYJCHTOB B COTPYAHUYECTBE U TUAJIOTe
C IpenojaBaTeneM MpUOIMKAeTCsl K TOMCKOBOM, NCCIIEI0BATENILCKON esitenbHOCcTH. ConepikaHue
npoOJIeMBbl PaCKPBIBACTCS ITyTEeM OPraHM3alMH ITOMCKA €€ PELICHUs WM CYMMHPOBAHUS U aHAIH3a
TPaJUIIMOHHBIX U COBPEMEHHBIX TOYEK 3PEHUSI.

JlaGopaTopHas pa6oTa — opranu3zanus y4yeOHoi padOThl ¢ pealbHBIMU MaTE€PUATbHBIMHA U
UH(POPMALMOHHBIMHA 00BEKTAMHU.

6. IlepeyeHb JIMIIEH3MOHHOT0 MW (WJIHM) CBOOOJHO PACHPOCTPAHSAEMOI0 IPOrPaAMMHOIO
o0ecrneyeHusi, MCIOJIB3YeMOI0 INPH OCYHIeCTBJIEHHHM 00pa30BaTeIbHOIO Ipouecca Mo
AUCUHUIINHE

B nponecce OCYICCTBIICHU A o6pa3013aTeJleoro nponecca UCIOJIb3YHOTCS:

i pOpMHUPOBAaHUS MaTEpUANIOB AJIS TEKYLIEro KOHTPOJS YCHEBAeMOCTH U IPOBEACHUS
POMEKYTOYHOU aTTeCTallH, 1151 POPMUPOBAHUS METOJUIECKUX MAaTEPUAIIOB 110 TUCIUILTIHE:

— mporpammsl Microsoft Office;
— wuzngarennsckas cuctema LaTex;
— Adobe Acrobat Reader;

IIpH IIPOBCACHUU ITPAKTHYCCKHX 3aHATUMN HCIIOJIB3YCTCA ITPOrpaMMHOC obecneuyeHue

— Python;
— PyTorch.

7. IlepeyeHb coBpeMeHHBIX TNPodecCHOHANBHBIX ©0a3 [JdaHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCHOJb3yeMbIX NPH OCYLIECTBJEHUH 00pPa30BATEJbLHOI0 Mpoluecca mo
AUCHHIINHE (MPU HE00X0IMMOCTH)

Jlns moucka yueOHoil aureparypsl 6ubnuorexku SApl'Y nucnonab3yercs aBTOMaTU3MPOBaHHAS
OnbIMoTeyHO-uHGOPMaAITMOHHAS cucreMa «BYKHM-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. [lepeyeHb  OCHOBHOII W  JOMOJHHUTEJNbHOW  Yy4yeOHOIl  JHUTepaTypbl, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTHn «/HTepHer» (HpM HEOOXOAUMOCTH),
PEKOMEHYyeMBbIX /ISl 0CBOCHHS M CUMIIIHHbI

a) OCHOBHasI JIUTEpPaTypa

1. Kennexep, /JI. Hayka o nannsix: 6a3zoBsiii kype : [16+] / . Kemnexep, b. Tupnu ; Hayu.
pen. 3. Mamenpbspos ; niep. ¢ auri. M. benoronosckoro. — Mocksa : Ansnuna [labnumep, 2020. —
224 c. : cxeM., Ta0.

2. UyOykoBa, U. A. Data Mining : y4eOHoe nocobue / 1. A. YUyOykoBa. — 3-e¢ u3g. —
Mocksa, Capatos : Unrepuer-Yuusepcurer Mupopmannonusix Texnonoruit (MHTYUT), A Ilu
Ap Menna, 2020. — 469 c.


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

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. Makkunnu, ¥Yac Python n ananmu3 ganneix / Yac Makkunnu ; nepeBog A. CIMHKHHA. —
2-e¢ u3n. — Caparos : [IpodobpazoBanue, 2019. — 482 c.

B) pecypchl ceTn «AHTEepHEeT» (IPpH HEOOXOAUMOCTH)

— http://github.com/

— http://habr.com/

— http://www.kdnuggets.com/

— Python, CBo6oanoe 10, https://www.python.org/

9. MaTepuaibHO-TEXHUYECKas 0a3a, HEOOXO0AUMAsA /IS OCYIIECTBJIEHUs 00Pa30BaTEeIbHOI0
npouecca no JMCUMIInHE

MaTepI/IaHBHO'TeXHI/ILICCKaSI 6838, H606XOI[I/IM8.$I AT OCYHICCTBJICHUA 06p8.30BaTeJ'IBHOFO
mnmponecca mo JMCUHUILIMHE BKIIFOYACT B CBOM COCTAaB CICIUAILHBIC IIOMCIIICHHUS

— y4eOHbIE ayJIUTOPUH IS IPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA;
— y4eOHbIC ayJAMTOPUU JJIsl MPOBEIACHHS JA0OpAaTOPHBIX PabOT, OCHAIICHHBIC CpPEIACTBAMHU
BBIYUCIIUTEIILHOW TEXHUKH, C YCTAHOBJICHHBIM MIPOTPAMMHBIM 00ECIICUCHHEM;
— y4eOHBIC ayJUTOPHH IS IPOBEICHUS TPYIIIOBBIX U WHIAUBUIYAILHBIX KOHCYIbTAIIHA;,
— y4eOHbIE ayAUTOPUH IS IPOBEACHUS TEKYIIEr0 KOHTPOJIS M IPOMEKYTOUHOU aTTECTAINH;
— TIOMEIIEHHS [T CAMOCTOSTEIIEHOW paboTHI,
— TOMEIIEHHsI JUTsl XPaHEHHUsS W MPO(UIAKTUYECKOrO OOCITY)KMBAaHUSI TEXHUYECKUX CPEICTB
o0OyueHusl.
[TomenieHust At CaMOCTOSTENILHOW PabOThl OOYYAIONIMXCS OCHAIEHBI KOMITBEOTEPHOMN
TEXHUKOM C BO3MOYKHOCTBIO MOAKIIOUEHHMS K ceTH «VIHTepHeT» M olecrneyeHueM JocTyna K
AJIEKTPOHHOU MH(OpMAIMOHHO-00pa3oBaTebHOM cpeae SApl'Y.

ABTOD(BI):

Houent xadpenpst KbuMMOMW, kann. ¢us.-mMat. Hayk .M. Mypun


http://github.com/
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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. Tumnoskie KOHTPOJIbHBIC 3aaHW U NHBIC MaTCPpHAJIbI,
HCIIOJIB3YEMBIC B IIPOLECCEC TCKYUIET'O KOHTPOJIA YCIIEBACMOCTHU

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

3anaHus 171 CAMOCTOSATEILHOM PaoThI

Moxer 11 B MeToze k Onmxaliimx coceneil npu k = 2 noayyuTbes JIy4IIUi pe3yabTar, yeM
npu k = 1? OTkasbl OT KIacCUPUKALMU TOXKE CUUTATh OIIUOKAMU

[TokaxxuTe, 9TO C POCTOM pPa3MEPHOCTH TPOCTPAHCTBA TMPU3HAKOB TPH PABHOMEPHOM
pacnpenenenuu Touek B Kyoe [0; 1]¢4 BepositHocTs momacth B ky0 [0; 0, 99]¢ crpemuTtcst k
HyII0. OTO OJHa U3 WUIIOCTpalMid MpOKIATUS pa3mepHocTel (dimension curse).
[ToripoOyiiTe mpuIyMaTh MM HAWTH €lIe KaKy-HUOY b MILTFOCTPAIMIO K ATOMY SIBJICHHIO U
KpaTKo M3JI0KHTh. B 4eMm mmo-BamiemMy CyTh MPOKISTHS Pa3MEPHOCTH U KaKO€ 3TO UMEET
3HaueHue /IS 3a7a4 MAlIMHHOTO O0y4YeHUs?

[Tokaxute acUMNOTOTUYECKYIO HKBHUBAJIEHTHOCTh SHTPONUWHOTO H CTATUCTHYECKOIO
KpUTEpHEB HH(POPMATUBHOCTH.

Kakas crpateruss moBeneHHMs B JIUCTBSIX PEIIAIONIETO JepeBa IMPUBOJUT K MEHbIIEH
BEPOATHOCTH OIMIMOKU: OTBEYATh TOT KIIACC, KOTOPBIM mpeobiasaeT B JHUCTE, UM OTBEYATh
CIIy4aifHO C T€M K€ pacHpeeIeHreM KIIaccoB, YTO U B JIUCTE?

Unsupervised pemiaromue AepeBbs MOXKHO ObUIO Obl NMPUMEHUTH I KJIacTepH3aluu
BBIOOPKHY MJIM OLIEHKH IIOTHOCTH, HO MPOOJIeMa OCTPOCHHS TAKHX JEPEBBEB 3aKIII0YACTCS
B BBEJICHWU Mepbl HHPOPMATUBHOCTU. B OJHOM cTaThe mpemiaraics CleAayromni MOIX0I:
JaBaiiTe ucronb3oBaTh TOT ke Information Gain, a SHTpomui0O MHOXKECTBa S Temnephb
oneanBath 1o popmyne: H(S) = 0,5 In ((2me) n |X|) 3necs ¥ — olieHEHHAst IO MHOXECTBY
MaTpulla KOBapHallHii, T.e. HE UMesI IPYTUX CBEACHUM, MBI IO YMOJ[ |YaHUIO CUUTAEM, UTO
CKOIJICHHSI TOYEK MOXKHO TMPHOIMKEHHO CYMTATh pacHpeieseHHBIMU HOPMAaJbHO.
Yb6enurech, 4TO 3TO BBIpAKEHHE B CaMOM Jejie 33JaeT SHTPONUI0O MHOTOMEpPHOIO
HOPMAaJIBHOTO pacripe ] aeeHust

Kak BoIrsiinT OuHapHBIN TMHEHHBIN Kiaccudukarop?

Uro Takoe oTcTym anroputMa Ha oObekTe? Kakue BBIBOABI MOXHO CIIelnaTh M3 3HaKa
oTcTymna’?



8. Kak xmaccudukarops! Buaa a(x) = sign(< w, x > — wo) CBOIATCS K KiaccupuKaTopam BHIa
a(x) = sign(<w, x >)?

9. Kak BbIMAauT 3anuch (YyHKIUMOHANA SMIIMPHYECKOro pucka yepe3 oTcrymnbl? Kakoe
3HAUEHUE OH JOJDKECH MPUHUMATH JIJISL «HAWTYUIIEeT0) allrfOpUTMa Kiraccuukarmm?

10. Eciu B pyHKIIMOHAIE SMIUPUYECKOTO PHCKA BCIOY HAMMCAHBI CTporue HepaBeHcTBa (M <
0) MoxeTe Ju BBl cpa3dy MpUAyMaTb MapameTp W Uil aaroputma kiaccudukanuu a(x) =
sign(< w, x >), MUHUMH3UPYIOIINN TaKoi QyHKIIHOHAI?

11. 3anummte ¢GyHKIMOHAT ANIPOKCHMHUPOBAHHOTO 3MIIMPUYECKOTO PHUCKA, €CIM BhIOpaHa
¢dynkms noreps L(M).

12. Yo Takoe GhyHKIHS MMOTEPH, 3a4eM OHA HykHa? Kak 0ObIYHO BBITIIAIUT ee Tpadux?

13.B yeM mnpakTHYeCKWH CMBICA KBagpaTU4HOH ¢yHKuMH moTteps? I[louemy MoxeT OBITH
nojie3Ha (QyHKIMS TOTEPb, MPUHUMAIONIAs OONbIME 3HAYEHUS JUIS  OOJBIIOTO
MOJIOKUTEIBHOTO OTCTyMa?

14. IlpuBenuTe MpUMep HETJIAJAKUX ¥ HEMOHOTOHHBIN (DYHKIIHIA TOTEPb.
15. Yro takoe perynspusauusa? Kakue perynsipusaropsl Bbl 3HaeTe?

16. Kak cBsi3anbl mepeoOyueHHe H 0000IIaromas crnocodHocTh anroputma. Kak Bruser
perynsipusanus Ha 0000IIAOIYI0 CITOCOOHOCTH?

17. Kak cBsI3aHBI OCTPhIE MHHHMYMBI (DYHKIIOHATA alpPOKCHMHUPOBAHHOTO SMIHUPUYECKOTO
pucka ¢ npobiemMoi nepeodydeHus ?

18. Yto nenmaer peryispusanus ¢ anmpoKCHMHUPOBAaHHBIM PUCKOM Kak (YHKIMEH IapaMeTpoB
anroputMma?

19. Jlna xakoro anropurMa kiaccuukanuu GyHKIMOHAN allpOKCHMUPOBAHHOTO pHCKa OyaeT
npul JHUMaTh Oonblliee 3HaueHHE Ha oOydaromeil BbIOOpKe: [UIs TOCTPOEHHOTO ¢
perynsipuzanueil unu 6e3 vee? Ilouemy?

20. Kak moctpouts ROC-kpHBYyIO (HY’KEH QJIITOPHTM), €CITH HAIlpUMep, y Bac €CTh MPaBUIIbHBIC
OTBETHI K JIOMAIlIHEMY 3aJaHUI0 PO (paMUIMK U BAIlK TPOTHO3bI?

21. Tlpunymaiite spo, KOTOPOE MO3BOIHT JIMHEHHOMY Kiaccudukatopy ¢ momomipio Kernel
Trick molJcTpouTh B HCXOMHOM IPOCTPAHCTBE IPH3HAKOB DPA3ZCISIOUIYI0 MOBEPXHOCTD
(x1)? 1 + 2(x2)? = 3. Kakoii 6yaeT pa3sMepHOCTb CIIPSAMIISAIONIEr0 HPOCTPAHCTBA?

22.Yemy OymeT paBHA pPa3sMEpHOCTh MUHHMATIBHOTO CIPSAMIISIONIETO MPOCTPAHCTBA IS AApa
Kw, x) = (<w, x>+1)??

23.Tlokaxkute (XOTS OBl HAa YypPOBHE «CO3JAHWS OYCBHIHOCTH»), 4YeMy OyaeT paBHA
MUHUMAJIbHAS  pa3[IMEPHOCTh  TMPSMIISIONIETO  MPOCTPAHCTBA I PAJAHAIBLHOTO
(rayccoBCKOro) sijpa.

24. Criicox BOMPOCOB U (WITK) 3aJaHUM I TPOBEICHUS IPOMEKYTOUHON aTTeCTallun

Cnucok BONPOCOB K IK3aMEHY:



HBoOoo~NoR~WNE

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

0.
. AIIrOpuTMBI OTPAaHUYEHHOTO Iepedopa.
12.
13.
14.

Data Mining.

OLAP u Data Mining.

3aiaua perpeccumu.

OO6yuenue ¢ yuuteneM. 3agaua KiacCupUKaLIUU.
OOyuenue 0e3 yuuTens. 3a/1a4a KiiacTepu3aIuu.
3aaya aHaiIKM3a acCOIMAIUI U MOCIIeI0BATEILHOCTEH.
WNHayknus 1epeBbeB peLeHuN.

[Ipenpenykius ¥ HOCTPELYKIHS.

Pemaromme npasuna.

AJITOPUTM «CITy4alHBIN JIECH.

Meton OnopHBIX BEKTOPOB.
BaiiecoBckas n HauBHas 6aliecoBCKas Kiaccu(uKanus.

MeTpI/IKI/I KaueCTBa: MNPaBUIIBHOCTH, IIOJIHOTA, TOYHOCTD, F-Mepa, YYBCTBUTCIIBHOCTD,

CHeU(UIHOCTD.

OObyuyaroniee MHOXKecTBO. He3aBucuMoe TeCTOBOE MHOXECTBO.
MHOECTBO.

Merton yaepxaHus.

Merton nepekpecTHON MTPOBEPKH.

Martpuiia CTOUMOCTeH OIIHOOK.

AHcaM0II1 MOJIEIICH.

barrumr.

barrunr ¢ panaoMusanuen.

[TocnenoBarenbHO 0Oy4arOmIKecs KIaCCH(PUKATOPHI.
Byctuar ancamOms kiaccupuKaToOpoB.
CT3KuHT.

Merton k-cpenHux.

Tunonornyecknii 1 TAKCOHOMUYECKUM aHAIIU3.
CrartucTrudecKkue METO/Ibl KJIaCTepHU3alliU.
Mepsl pacCTOSHUM.

Wepapxuueckre METOIbI KJIacTepU3aIUH.
Busyanuzanus kiactepos.

JennporpaMmsl.

Camoopranusyromnuecs kaptel KoxoHena.
['pacoBbie MeTONBI KITACTEPU3ALINH.

Heuetkas knacrepusarusi.

HpaBmIa BBICTABJICHHUSA OLICHKHN HA 3a4€Te.

MOATOTOBKY K OTBCTY JAaCTCA HC MCHEC 1 akageMu4IecKoro Jaca.

OIINOKN),

[ToaTBepknaroriee

B nponecce 3a4era Tpe6yeTc51 OTBCTUTH Ha OJUH U3 IPUBCACHHBIX BBIIIC BOIIPOCOB. Ha

IIo utoram 3adeTa BHICTABISAETCS OJHA M3 OIL[CHOK: «GBadyTCHO», «HC 3a4TCHO».

OIIeHKa «3a4TeHo» BBICTaBIISACTCS CTYACHTY, KOTOpBIfI ACMOHCTPUPYCT BJIAACHUC
COACPKaHUEM MaTcpHrajia U MOHSITUNHBIM arrapaToM MalluHHOTO O6y‘-ICHI/I$I; YMCCT CBA3BIBATH
TCOPpHUIO C HpaKTHKOf/'I. B otBeTe MOT'YT HOIMYCKAaTbCAd OTACJIBbHBIC HCTOYHOCTHU (HecylHeCTBeHHBIC
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KOTOPBIC HCHPABJIAKOTCA CaMHUM CTYACHTOM IIOCJIC OOIOJHHUTCIBHBIX H (I/IJ'II/I)



YTOYHAIOIIUX BOIIPOCOB 3K3aMCHATOpa. Ha gactp JOIMOJTHUTEIIBHBIX BOIIPOCOB CTYACHT MOXKCET HEC
JaTb OTBET UJIU JaTh HeBepHBIfI OTBCET.

Onenka «He 3auTeH0» BBICTABISAETCS CTYJIEHTY, KOTOPbI JEMOHCTPUPYET Pa3pO3HEHHBIE,
OeccucTeMHble 3HAHUSA; OCCIOPSIOYHO M HEYBEPEHHO H3JIaraeT MaTepuall; HE YMEET BBIICIATh
IJIABHOE U BTOPOCTENEHHOE, HE YMEET COEOUHITh TEOPETUYECKHUE IIOJ0XKEHUS C IPaKTHKOM;
JIONycKaeT TIpyOble OWIMOKM IpHU ONPEAETICHUU TOHATHH, BCIEACTBHE HEMOHUMAHUSA MX
CYLIECTBEHHBIX M HECYILECTBEHHBIX IPHU3HAKOB M CBsA3€H; JaeT HEMOJHbIE OTBETHI, JIOTUKA U
IIOCJIEI0BATEIBHOCTh ~ M3JIOKEHHMsSI KOTOPBIX HMMEIOT  CYLIECTBEHHblE M  IPUHLUUIHAIbHBIC
HapyleHHUs, B OTBETaX OTCYTCTBYIOT BBIBOJbI. J[ONMOJHUTENbHBIE M YTOYHSIOLIME BOIPOCHI
9K3aMEHAaTopa He IMpPHUBOAAT K KOPPEKIMH OTBETOB CTyaeHTa. Ha oOcHOBHyO 4acTb
JIOTIOJTHUTEIIbHBIX BOIIPOCOB CTYEHT 3aTPYIHSAETCS AaTh OTBET UJIU J1a€T HEBEPHBIE OTBETHI.

Onenka «He 3auTeH0» BBICTABISAETCS TAKXKE CTYACHTY, KOTOPBIM B35 K3aMEHALMOHHBIN
OuiIeT, HO OTKAa3aJCs 1aTh Ha HEro OTBET.
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«OCHOBBI MAIIMHHOTO 00y4YeHU»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

Y4eOHbIM IJJAHOM Ha H3Yy4YeHHE JUCHUIUIMHBI «OCHOBBI MAIIMHHOTO OOYYEHHS»
OTBOJUTCSI OJJUH ceMecTp. B kaduecTBe UTOroBOro KOHTPOJIS NMPEAYCMOTPEH 3adeT. B mpouecce
U3YYEHUS JUCIUILIMHBI IPOBOSATCS 1aOOpaTOpHbIE pabOThI, BHITOIHSAIOTCS JOMALTHUE 3aJaHHUsL.

HucuurumHa «OCHOBBI MAIIMHHOTO OOY4YEHHs» SBJSIETCS MPEIISCTBYIOUICH JUis
IIPOXOXKICHHS IIPOU3BOACTBEHHOW M IPEIIUIITIOMHON MPAKTUKA MU UTONOBOM IOCYIapCTBEHHOU
aTTecTalMy OOyYarolUXcs M MpHU3BaHa MO BO3MOXHOCTH IOATOTOBUTh MX K INPaKTHYECKOH
JIeSATEIbHOCTH.

JUIs yCHEUIHOrO OCBOEHUS JUCHMIUIMHBI BaXKHO, 4YTOObI OOy4aroIIMHCS yIEIHi
0cOOEHHOE€ BHUMAaHHME BBINOJIHEHUIO JIA0OPAaTOPHBIX paboT. TeopeTnyeckre OCHOBHI,
HEOOXOMMBIE JJIsl BBIOJIHEHHSI TAOOPaTOPHBIX PadoT, MOAPOOHO pa3dUparoTCs Ha JEKIIMOHHBIX
3aHiATUsIX. OCHOBHAsi 1€JIb BBINOJHEHUS J1a0OpaTOpHBIX paboT — Jarh oOydarolmuMmcs
IIPEJICTaBICHUE O BO3MOKHOM IPUMEHEHUU METOJI0B MAIIMHHOTO OOy4Y€HUs Ha IIPAKTUKE, B TOM
guciie B chepe nHPOPMAIMOHHON Oe30macHOCTH. J[JIs YCIENTHOTO BBIMTOTHEHHS J1a00paTOPHBIX
paboT HEOOX0AMMO 3HATh U NMOHUMATh JEKIMOHHBIN MaTepuai. [loatomy B nporecce u3yueHus
JUCLUIUIMHBL  PEKOMEHAYETCSl PpEeryjasipHO€ IOBTOPEHHME IPOMJIEHHOr0 Marepuajia, Yemy
CIIOCOOCTBYIOT  peryjsipHble  3aJaHusl JUId  CaMOCTOATEIbHOW  paboTel.  Marepuain,
3aKOHCIIEKTUPOBAHHBIA Ha JIEKIUSAX, HEOOXOJUMO J0Ma elle pa3 mnpopalareiBaTb W IMpU
HEOOXOUMOCTH JIOTMOJHITh MH(pOpManueil, MOJydYeHHOH Ha KOHCYJIbTALUAX, HMPAKTHUECKUX
3aHATHUAX WIK U3 Y4eOHOH JINTepaTyphbl.

B kauectBe 3amaHuil isi CaMOCTOSITENILHON pabOThI 1oMa 00yJaroIUMCs TIPEIaraloTcs
MaTeMaTHYeCKue WM  MPAKTUYECKHWE  YINPaKHEHUs, KOTOphle  JOJKHBI  TO3BOJIUTH
oOyJaroreMycst Ty4Ille U3y4UTh TOHATHS U METOJIbI, TPUMEHSIEMbIE UM JJIsi PEIIeHHs] TUTTOBBIX
3a/1ad W3 COOTBETCTBYIOUIMX PAa3JeiioB JUCHHUIUIMHBL PemieHus 3amad  JOKHBI  OBITh
MOJATOTOBJIEHBI, 0(hOPMIICHBI U MPECTABICHBI B YCTAHOBICHHBIE CPOKH.

Ilo oxoHuUaHMIO CeMecTpa M3y4eHHUs AMCLUUILUIMHBI OOydaroIMecss CAAIT 3aueT. 3adeT
IPUHUMAETCS 110 OurieTaM, KaXabli U3 KOTOPBIX BKIIIOYAET B ce€0s 1Ba TEOPETUUECKUX BOMpOCa.
Ha camocrosiTenbHyt0 TOATOTOBKY K 3a4€Ty BBIIAEISIETCS 2 JTHS.

OnbIT mpenoiaBaHus AUCHUIUIUHBL «OCHOBBI MAIIMHHOTO OOyuY€HHs» TOBOPUT O
CJIO)KHOCTU €€ CaMOCTOSITeIbHOTO M3y4eHMs s OO0ydarollerocs, HECMOTpsi Ha Hajludue
JIOCTAaTOYHO KA4eCTBEHHBIX Y4EOHBIX MOCOOMI. DTO CBS3aHO C HACBIIIEHHOCTBIO H3y4aeMOIo
MaTepuaia M OOJNBIIMM YHUCIOM JIa0OpaTOPHBIX paboOT, HEOOXOAMMBIX IJsi MpPUOOpEeTeHus
HaBBIKOB MPAaKTMUECKOTO HCMOJIb30BaHUS H3ydyaeMoro marepuana. [loaTtomy mocemieHue Bcex
ayJIUTOPHBIX 3aHATUH SBJISETCS HACTOSITEIBHO PEKOMEHTYEMBIM.
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