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1. Ilesiu 0CBOEHUS TUCITHTLIHHBI

Henssmu quctunauabl «OcHOBBI OCHOBBI MAIIMHHOTO OOYUYEHHUsS» SIBIISIOTCS WU3YYCHHE
COBPEMEHHBIX METO0B MAIIMHHOTO 00yYEHUSI.

° M3y4YEHUE OCHOBHBIX MPUKIAJIHBIX MATEMAaTHYECKUX MOJICNICH U aITOPUTMOB.

o ¢dopMupoBaHUE TpEACTaBICHUS 00 YCTPOHCTBE COBPEMEHHBIX IPOrPaMMHO-
anmapaTHbIX KOMITJIEKCax 00paOOTKH TaHHBIX.

° (dbopMHpOBaHUE MPAKTHUYECKUX HABBIKOB Pa3padOTKH, pealu3alli U aJrOpPUTMOB
MaIIMHHOTO O0y4YEeHUSI.

2. MecTo aucuunjuHbl B cTpykrype OIl 6akanaBpuara

Jucuummza «OcHoBbI OCHOBBI MAaIIMHHOTO 00YYEHUS» OTHOCUTCS K BAPHATUBHON YacTh
(mucummunHa 1o BeIOOpY) OIl GakanaBpuara.

Kypc conepxut mnoapobubiii pazbop Haubosiee pacHpOCTPAHEHHBIX COBPEMEHHBIX
METOJIOB MalTMHHOTO 00yueHus. M3maratoTcsi OCHOBHBIC aITOPUTMBI KJIacCU(DHUKAIINH U TTOIXObI
K IOCTPOCHHIO CHCTEeM Kiaccudukanuu. B pamkax Kypca u3ydaroTcs: oOyueHue 0e3 yuurens,
JMHEWHAs] perpeccHsi, TPaJueHTHBIN CIYCK, KiIaccH(UKanus Ha OCHOBE JIEPEBHEB, JIMHEWHas
Kknaccupukanuss W Kiaccuukanus Ha OCHOBE  SjIep. PaccmarpuBaercss mOaXoabl K
KJaccu(UKalMyl Ha MHOTO KJIACCOB M €€ OCOOCHHOCTH, OOCYXKHAIOTCS PA3IUYHBIE METPUKHU
Ka4eTCcBa KIACCU(PUKAIIINH U TIPOOIEMBI TTepeoOydeHHs.

Conepxkanue Kypca TECHO CBSI3aHO C JUCHHUIUIMHAMH (YHKIMOHAJIBHOTO aHalu3a MU
JUHEHHOMN anreOphl, a TaK ke MPAKTUYECKH CO BCEMU TUCIUIUIMHAMU 3aTParuBarOIMMHI BOIIPOCHI
uH(GOPMATUKU U TPUKIAJAHOTO IporpammupoBanus. lIpeanonaraercs, 4To CTYIEHTHl UMEIOT
[EJIOCTHOE AITOPUTMUYECKOE MBIIUICHHE, W HaBBIKM [POTPAMMHPOBAHMS Ha  S3BIKAX
OTHOCHUTEIIbHO HHU3KOr0 YypoBHS. Takke HMEIOT oOllee MpeAcTaBieHue o0 anmapaTHoM
00eCTIeYeHNHN U MapauIeIbHBIX BEIYUCICHHSIX.

Juctuummaa «OcHOBBI OCHOBBI MAIlTMHHOTO OOYYEHUS» 00ECIeUnBaeT 3aKpeIuieHUe H
yIiyOJIeHHe TEOPETUYECKUX 3HAHMM MO JUCHHUILUIMHAM (DYHKIIMOHATIBHOTO aHAIN3a U JIMHEWHOU
anreOppl, a TaKKe BCEro CIEKTpa IUCHUIUIMH HW3y4eHHs WHQPOPMATUKH W TIPUKIATHOTO
nporpaMMUpoBaHus. JlucuuiimnHa crnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO MBIIIJICHUS, a
TaKXKe JalbHEHIIeMy pa3BUTHUI0O U YIUIYOJEHHIO HAaBBIKOB pPa3pabOTKU MPOrpaMMHOTO
obecrnieyeHns B 00JIaCTH MAITUHHOTO O0Y4YEeHHUS.

3. Tlnanupyemble pe3yJbTaTbl OOy4YeHUS] MO THCHMILJIHHE,
IVIAHNPYeMbIMH pe3yabTaTamu ocBoeHusi OIl 0akanaspuara

[Ipouiecc u3yyeHus: TMCUUIUIMHBI HAaNpaBiieH Ha (JOPMUPOBAHHE CIEIYIOIINUX 3JIEMEHTOB
kommnereHmii B cootBerctBUM ¢ ®PI'OC BO, OIl BO u npuobpereHus CleayOUMX 3HAHWM,
YMEHHM, HaBBIKOB U (MJIM) OTIbITA JIEATEIbHOCTH:

COOTHECCHHBIEC C

®opmMupyemMasi KOMIETCHIAS NupnkaTop 1ocTHkKeHH Ilepedyenn
(ko 1 popMyJIMPOBKA) KOMIIETeHIIUH IUVIAHUPYEMBIX Pe3yJIbTATOB
(xox M popMyJIIpPOBKA) o0ydeHus1

IMpodeccnonanbHbIe KOMIIETEHIIUH

3HaTh: COBpPCMCHHBIC

I1K-4 Criocob6HOCTE TIK-4.1 o6mamaer

METOAbI MAIlIMHHOT'O

NpUHUMATh 3P (EeKTUBHBIE
MIPOEKTHBIE PEIICHUS B
YCIIOBUSAX HEONPEAETICHHOCTH
U pUCKa

CMOCOOHOCTHIO MPUHUMATh
3¢ peKTUBHBIC TPOCKTHHIC
peLIeHHs B YCIOBUAX
HEOIPEICIIEHHOCTH U PHCKa

0o0yJeHus Takue, KaK
Kkiaccudukanms 6e3(c)
YUUTEIISI, PETPECCHSI,
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T1IK-4.2. oGmagaer
CIIOCOOHOCTBIO 00J1a1aeT
CITOCOOHOCTBIO HCITOJIH30BATh
U pa3BUBATh METO/IbI
HAy4YHBIX UCCIICOBAHUN 1
HWHCTpYMEHTapus B o0iacTu
MPOCKTHPOBAHHMS U
yIpaBICHUS
MH(OPMAIMOHHBIMU
CUCTEMaMH B MIPHUKIIATHBIX
obnacTax

IpagueHTHbIN cyck, SVM,
JIepeBbsi, OyCTHHT,
HEHWPOHHBIE CETH.

YMeTh: IPUMEHSITh
MOJTy4YEeHHBIEC 3HAHUS B
polecce aHaiu3a,
pa3paboTKu U peanu3auu
MPUKIIATHOTO MPOTPAMMHOIO
o0ecreyeHusl.

Baagers: npakTuueckuMu
HaBbIKaMU pa3pabOTKH,
peaiv3aluy U NTpUMEHEHUs
ITOPUTMOB KJ1acCU(UKAIIH.

I1K-11 CrocoOHOCTE
UCIIOJIb30BaTh U Pa3BUBATh
METO/IbI HayUHBIX
HCCIICIOBAHUMN U
WHCTPYMEHTapus B 001acTu
MIPOSKTUPOBAHUS U
yIpaBIeHUS
MH(}OPMaLMOHHBIMU
CUCTEMaMH B MIPHUKIIATHBIX
obnacTax

IIK-11.1 oGnanaer
CIIOCOOHOCTBIO HCITOJIH30BATh
1 pa3BUBATh METO/IbI
HAYYHBIX UCCIICIOBAaHUN U
HMHCTpYMEHTapus B o0iacTu
MPOSKTHPOBAHMS
yIIPaBICHUS
HH()OPMAIMOHHBIMU
CHCTEMaMH B MIPUKJIATHBIX
obnacTax

IIK-11.2 obGnagaer
CIIOCOOHOCTBIO
(hopmMaM30BBIBATH 33/1a41
MPUKIIIHOM 00JacTH, IPH
pelIeHIH KOTOPBIX BO3HHKACT
HEOOXOAUMOCTh
HCIIOJIE30BAHUS
KOJIMYECTBEHHBIX U
Ka4EeCTBEHHBIX OLIEHOK

3HaTh: COBPCMCHHLIC
MCTOABI MAaIITMHHOI'O
06y‘IeHI/I${ H I10Ka3aTcIin
Ka4dycCTBa.

YMersb: IpUMEHATh
MOJIyYCHHbIC 3HAHUS B
Ipoliecce aHanu3a, JJist
(dhopManu3anuu 3a1a4u.
Baaners: npakTuyecKUMHU
HaBbIKaMH OLIEHKH KauecTBa
QITOPUTMOB KJ1acCU(UKAIIIH.

4. O0beM, CTPYKTYpPa H cofep KaHue TUCHHIIUHBI
OO6m1ast TpyI0€MKOCTh TUCIHUIUIMHBI COCTABIISIET 4 3a4. ef., 144 akas. Jac.

Tembl (pa3aeibl)
AUCHMILINHBI,
HX CoJlepKaHue

n/n

Cem
ecTp

Buabl y4eOHbIX 3aHATHH,
BKJIIOYAsl CAMOCTOSITEIbHYIO
padoTy CTYyICHTOB,

U UX TPYI0EMKOCTh
(B akageMHYeCKHMX 4acax)

DopMBbI TEKYLLET0
KOHTPOJIs
yCIIeBAeMOCTH
®opma
NPOMEKYTOYHOM
arrecTanuu
(mo cemecTpam)

KonTtakTHas pabora \
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ITEKII
15071

npa
KTH
EEY
ue

1ad
opa
Top
HbIE

KOH
cyn
bTall
uu

aTTC
cTalg
MOH
HBIC
M CII
bITa
HHA

camoc
TOSITS
TbHAs
pabot

Bsenenne B OcHoBbl OCHOBBI
MaIIMHHOTO 00y4eHUsI.
(OCHOBHBIE TEPMUHBI,
[MOCTAHOBKH 3a/1a4 U TIPUMEPHI
MPUMEHEHUSI.

JIuneiinas perpeccusl.
MeTpuku KauecTBa
perpeccun. ['paiueHTHBIN
CITyCK U CIIOCOOBI OIICHUBAHUS
rpaauenta. [lepeoOydenue u
[perysipu3anusl.

[TepeoOyuenue u
peryisipu3anusi. PazpexeHnbie
ITMHENHBIE MOICITH.
KBanTuibHas perpeccusi.
[loaroToBka MpU3HAKOB.

3

JInneitHas knaccudukanus.
OTCTym U BEpXHHE OI[CHKU Ha
[MOPOTOBYIO (DYHKITHEO ITOTEPh.
MeTpuKHM KauecTBa
Kiaccu(ukanmu.

JInneitHas knaccudukanus.
Jloructrueckast perpeccust u
OIIEHKH BEPOSTHOCTH KJIACCOB.
MeTo OIOPHBIX BEKTOPOB.

Bamaun 1J11 CaMOCTOSTEIbHOM
[paboThI

IMHoOrokiaaccoBas
KraccuuKaims, CBeIcHHE K
OUHAPHBIM 3aauaM.
IMHoOrokiaaccoBas
IMorucTHYeCcKasi perpeccusl.
Knaccuduxamms ¢
MepPECEKAIONUMUCS KIIACCaMHU.
MeTpuku KayecTBa
IMHOT'OKJIACCOBOM
KITaCCU(HUKAIINH.
KaTeropuanbHblie IPU3HAKY:
XOMITUPOBAHKUE U CUETUHKH.

Pemaromue nepesbs. XKaanbiii
QIITOPUTM TTOCTPOCHUsI. BBIOOD
imydrero pa3oueHus ¢
[MOMOIIBIO KpUTEPUS
mHpopMaTHBHOCTH. KpHTepun
MHGOPMATHBHOCTH IS
[PETPECCHH U KIIaCCU(PUKAIINH.
'Y4€T mpomycKoB B IEPEBbSIX.
Pemaroue nepesbst U
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[KaTCrOpHaJIbHBIC IPU3HAKU.

byrcTpan u O3TTHHT.
Paznosxenue oniOKN Ha
cMmereHue u pasopoc (bias-
\variance decomposition).
Cryuaiinblii nec. Berancnenne
[PACCTOSIHUI C TIOMOIIIBIO
iecoB.

['paarieHTHBINA OyCTHHT.
Perymsapu3sarust. OcodeHHOCTH
OycTHHTra HaJ JIePEBbSIMU.
B3pemmBanue 00HEKTOB B
rpaJieHTHOM OYCTHHTE.

Bamgauu 175 CaMOCTOSITEIbHOM
[paboThl

10

OnTuMu3anus BTOporo
MOpsiJiKa B rPaJIMeHTHOM
Oycrunre. Peryssipusariust
mepeBbeB. XGBoost. CTekuHr.

11

["padbl BEIYMCIICHUH, HX
0OydeHre U MeTo1 00paTHOTO
[PacCTIpOCTPAHEHUS OLIHOKH.
[TomHOCBSA3HBIE, CBEPTOYHBIE U
[PEKYPPEHTHBIC CIIOH.
Bo3moxxHOCTH
anmpokcumanuu. Transfer
learning. [ryOuHHOE
oOyueHue.

12

OOyueHne 0e3 yuuTels.
Kiractepuzanus: METpUKH
KkauecTBa, K-Means,
pepapxudeckuii u rpadoBsit
moaxonsl. Busyamu3zarms, t-
SNE. O6yuenue
npeacraBaeHuit. word2vec.

13

i nposeie meTonbl. Teopema
Mepcepa 1 criocoOsbI
[OCTPOCHMUS sIZIEP.
I[MonmHOMHUANIBHBIC U
rayccoBcKkue siyipa. Meron
FJIaBHBIX KOMITOHCHT.

7,7

Bcero 3a 3 cemectp

18

18

0,3

103,7

3auer

Bcero

18

18

0,3

103,7

olieHUBaHMs rpaaueHTa. [lepeobyuenne u perynspuzanusi.

perpeccus. [lonroToBka mpu3HaKoB.
4. Jluneitnas kinaccupukanus. OTCTYI U BEpXHUE OLEHKH HA TIOPOTOBYIO (DYHKIIMIO MOTEPH.
Metpuku KadecTBa KjIacCu(UKAIUH.

Conep:xanue pa3aeoB TUCUUILIUHBI:

1. BBenenue B OcHoBbl OCHOBBI MalIMHHOTO 00y4yeHHst. OCHOBHBIE TEPMHUHBI, TOCTAHOBKH
3a/1a4 ¥ IpUMeEPbI IPUMEHEHUS.
2. JIuneitnas perpeccusi. MeTpuku kauecTBa perpeccuu. I paiueHTHbIH CITyCK U CIIOCOOBI

3. Ilepeobyuenne u perynspusamnus. PazpexeHHble TuHeHbIe Moaenu. KBaHTUIbHAS
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5. JIuneiinas knaccudukamys. Jloructuaeckast perpeccus U OLEHKH BEPOSITHOCTHU KIIaCCOB.
Meto OOpHBIX BEKTOPOB.

6. MHoTroK1accoBas Kiaccu(ukanus, CBeZieHne K OMHapHBIM 3a1a4aM. MHOTOKJIaccoBast
aorucruyeckas perpeccus. Knaccugukanus ¢ nepecekaroliuMucs KiiaccaMu. MeTpuku
Ka4yecTBa MHOTOKJIACCOBOH Kiaccudukaimu. KateropuanbHplie IpU3HAKU: XIIMIMPOBAHUE U
CYETYUKU.

7. Pemaromue nepeBbs. JKaaHplii anroput™ noctpoenus. Beibop mydmiero pazouenus ¢
HOMOILBIO KpuTepHs nHGopMaTuBHOCTU. Kputepun nHGOpMaTUBHOCTH JUIsl pETPECCUU U
KJIaccu(ukanuu. Y4ET MpoIrycKoB B A€peBbsX. Pemaromue 1epeBbs 1 KaTeropualibHbIC
IPU3HAKH.

8. Byrcrpan u 63rrunr. Pasnoxxenue ommoOKku Ha cMeleHue u pazopoc (bias-variance
decomposition). Ciry4aifHbIii Jiec. Beraucienne pacCTOSSHUIM C ITOMOIIBIO JIECOB.

9. I'papuentHsIii OyctuHr. Perynsapusarus. OcoOeHHOCTH OyCTUHTA HAJl ICPEBBIMHU.
B3pemBanue 00bEKTOB B TpaIMEHTHOM OyCTHHTE.

10. OnTuMu3anys BTOPOro nopsika B rpaueHTHOM OycTHHre. Perynspuzanus qepeBbeB.
XGBoost. CTekuHr.

11. I'padsl BbIuncIeHN, UX 00y4eHHE U METOJ 0OPaTHOrO PaCIPOCTPAHEHUS OLIUOKU.
[TosHOCBsI3HBIE, CBEPTOUHBIC U PEKYpPEHTHBIE cliou. Bo3MoxkHOCTH anmpokcumaruu. Transfer
learning. ['my6uaHOE 0OyUeHHeE.

12. O06yuenue 6e3 yuurens. Kinacrepuzanus: MeTpuku kauectBa, K-Means, uepapxuueckuii u
rpadoBblii moaxoasl. Busyanmszanus, t-SNE. OOyuenue npeacrasienuid. word2vec.

13. SAnpossie meToabl. Teopema Mepcepa u criocoObl noctpoeHus saep. IlonmHomuansHbie 1
rayccoBCKuUe siipa. MeTo r1aBHbIX KOMIIOHEHT.

5. Oo0pa3oBaTesibHble TEeXHOJIOTMHM, HCIOJb3yeMble NPH  OCYLIECTBJICHUH
0o0pa3oBaTeIbHOIO MpoLecca Mo JHCHUILINHE

B npornecce 00ydeHus UCTIONB3YIOTCS cielytolue 00pa3oBaTeIbHbIe TEXHOIOTHU:

BBopHas nexuus — Jaet nepBoe LEeIOCTHOE IPECTaBICHNUE O JUCLIUIUIMHE U OPUEHTUPYET
CTYJEHTAa B CUCTEME M3yYEHUS NAHHON NUCUUIUIMHBI. CTYIEHTHI 3HAKOMSATCS C Ha3HAUYEHUEM U
3a/layaMM Kypca, €ro pojblo U MECTOM B CUCTEME YUEOHBIX JUCIUIUIMH U B CUCTEME MIOJITOTOBKU
B 1esoM. Jlaercst kpatkuil 0030p Kypca, UCTOPHUS pa3BUTUSI HAYKH M NMPAKTHKH, TOCTHKEHUS B
3TOH cdepe, HMEHa M3BECTHBIX YUYEHBIX, MW3JIaratOTCsl IEPCHEKTUBHbIE HaMpaBICHUS
uccienoBanuii. Ha 93TOM JleKuMM  BBICKA3bIBAIOTCA METOJMYECKHME M OpraHU3alMOHHBIE
0COOEHHOCTH pabOThl B paMKax JaHHOM TUCIUIUIMHBL, a TaKKe JAeTCs aHaJIu3 PEKOMEHIyeMOM
y4eOHO-METOIUUECKOM JTUTEepaTypHl.

Axanemuyeckas Jiekuus (WIM JEKIHs OOIIero Kypca) — MOCIeA0BaTEIbHOE U3JI0KEHHE
MaTepHala, OCyIECTBIIIEMOe IPEUMYIIIECTBEHHO B BHJI€ MOHOJIOra penojiaBarens. TpedoBaHus
K aKaJIeMUYECKOM JIEKIIMU: COBPEMEHHBIN HayUHbI YPOBEHb M HACHIIIEHHAs HHPOPMATUBHOCTD,
yOeauTenbHas apryMeHTalus, JOCTYTHAas! ¥ IIOHATHAs peub, 4YeTKask CTPYKTypa 1 JIOTUKA, HaJTn4ne
SAPKUX MPUMEPOB, HAYUHBIX J10Ka3aTeIbCTB, 000CHOBaHUH, (PAKTOB.

[IpakTnueckoe 3aHATHE — 3aHATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH H
HABBIKOB U 3aKPEIJICHUIO TIOJyYEeHHBIX Ha JIEKLUU 3HAaHUH.

CamocrosaTenbHass pabora. Jlns MarucTpoB O4YE€Hb BaXKHBIM SBISETCS YMEHHE

CaMOCTOATCIIbPHO HAXOJAUTh HYXXHYIO I/IH(bOpMaIII/IIO, OmupasiChb HE TOJBKO Ha y‘Ie6HLIe HU3aaHus,
HO MW Ha CBO6OI[HO pacnpocCTpaHiACMyr0O TCXHUYCCKYHO AJOKYMCHTALIUIO, PA3JIMYHOTO poJa
CTaHAApPThl U TCXHUYCCKUC CHCL[I/I(bI/IKaI_II/II/I. Taxoke pa60Ta C COBPECMCHHLIMU pCAJIM3allusAMU TCX
HUJIM UHBIX aJITOPUTMOB, MHOTUC M3 KOTOPBIX IHOCTABIIAIOTCA C OTKPBITBIM HCXOJHBIM KOJOM,
MO3BOJIACT Pa3BUTh Y MAruCTpOB HNPAKTHUYCCKUC HABBIKU pa6OTBI Hanqg OOJIBIITNMHU IMPOCKTaAMH,
YTCHUHU U IMTOHUMAHHE YYKOT'O UICXOOHOI'0 KOJa, aHaJIn3, IMOUCK omuOoK U NMOTCHIUAJIBHO Y3KHUX
MECT B p€ajin3alilii TCX HUJIN UHBIX aJITOPUTMOB.

Ha KOHCYJIbTaUAX 110 HpOCL6C CTYACHTOB pPACCMATPUBAIOTCS HanOoJjee CI0KHBIC
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MOMEHTHI B PEIICHUH 3a]1a4, KOTOPbIC BOSHUKAIOT y HUX B MPOLECCE CAMOCTOATEIILHOM PadOTBhI,
00CY)KIat0TCs pe3yJIbTaThl PEIICHUs 331aHU, BBITOJIHEHHBIX CTYICHTAMH CAMOCTOSITEILHO U Ha
KOHTPOJIbHBIX paboTax.

6. Ilepevyenbr MH(POPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3yeMbIX MPHU OCYLIECTBJICHUH
o0pa3oBaTe/IbHOI0 MpoLecca MO JAMCUMILIMHE, BKJIIOYas IepevyeHb JHMIEH3HOHHOIO
NMPOrpaMMHOro obecnedyeHusi W HWHPOPMANMOHHBIX CHPABOYHBIX cHCTeM (NpH
He00XO0UMOCTH)

B xone 3aHATHI HCHONB3YIOTCS NPE3EHTAUMOHHBIE MaTepuaysl. M3 mporpaMMHOIO

o0ecreyeHns HCIOIB3YIOTCS CBOOOJHO PACHpPOCTPaHSIEMbIE MPOrpaMMbl U OMOIMOTEKH s
MAIIMHHOTO O0Y4eHHS.

B mpomecce ocymecTBieHuss 00pa3oBaTENBHOTO IPOLECCa HUCIONB3YIOTCS:  JUIS
pa3paboTKu JOKYMEHTOB, IPEe3eHTALUMA, A1 paOOThI C 3JIEKTPOHHBIMU TaOIUIIAMU

OfficeStd 2013 RUS OLP NL Acdmc 021-10232

LibreOffice (cBoGoaHoe)

n3marenbckas cucrema LaTeX

—/J1s IOMCKa y4eOHOi nmuTeparypsl Oubnuotexu Apl'Y — ABTromMaTu3upoBaHHas
oubnmoreunas undopmannonnas cucrema "BYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb OCHOBHOIi M JOMOJHHUTEJIbHOW Y4eOHOW JIMTEpPaTypbl, pecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTn  «UHTepHeT», HEOOXOAUMBIX Js
OCBOCHUS M CHHUIINHBI

a) OCHOBHAS:

1. UyOykoBa, . A., Data Mining : yue6. moco6ue st By30B / M. A. UyOykoBa. - 2-¢ u3z.,
uctp., M., Uatepuer-Yu-T MHpOopMarmonusix Texnomoruit; BUHOM. Jla, 2013, 382¢

2. Jleckoser, [0., Ananu3 60npmmx HabopoB mauubIX / FO. JleckoBen, A. Pamkapaman, [I. YieMmas ; miep. ¢
ari. A. A. Caunxul, M., JIMK Ipecc, 2016, 497¢

0) TOTIOJTHUTETbHAS

1. lononHuTenpHas IUTEPATYPa OTCYTCTBYET

B) pecypchl cetu «MHTEpHET»

1. lan Goodfellow and Yoshua Bengio and Aaron Courville, Deep Learning.
http://www.deeplearningbook.org/

2. R. Szeliski. Computer Vision: Algorithms and Applications // 2010 , Microsoft

Research. http://szeliski.org/Book/

3. Kypc Ha coursera https://www.coursera.org/learn/vvedenie-mashinnoe-obuchenie
4. Kypc nexnuii http://www.machinelearning.ru

8. MarepuaabHo-TexHH4eckasi 0a3a, HeoOXoAMMAasi I  OCYIIECTBJIEHHS
00pa3oBaTeIbHOr0 Mpolecca Mo JMCHUIINHE

MarepuanbHO-TeXHHUYECKas 06a3a, He0OX0AUMAs JJIsl OCYILECTBIEHUS! 00pa30BaTENLHOTO
nporiecca 1Mo JUCIUILTHHE BKIIOYAeT B CBOM COCTAB CIEIMAIbHBIE ITOMEIICHHS
-yueOHBIC ayJUTOPUH ISl TIPOBEACHUS 3aHSITUH JIGKIMOHHOTO THIA W MPAKTUYECKUX 3aHATHU
(ceMuHapoB);
- y4eOHbIe ayJTUTOPUH ISl IPOBEICHHS TPYIIIOBBIX U HHAMBUIYaJIbHBIX KOHCYIIbTAIIHH,
- yueOHbIe ayTUTOPHUHU ISl TIPOBEICHHSI TEKYIIETO KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTallnH;
-[IOMEIIEHUS Il CAMOCTOSITEIbHOU PaboTHI;
-IOMEIICHHUS ISl XpaHEHUs W TPO(PHUIAKTHUECKOTO OOCITYKMBAHHUS TEXHHUYECKUX CPEICTB
o0OyueHusl.
CrienuanpHble  TIOMEMICHUST YKOMIUIEKTOBAHBI CPEJACTBAMH OOYYEHUS, CIyXKAIlUMH IS
Ipe/ICTaBICHUs Y4eOHOH nHPOpMaIHy OOJBIION ayTUTOPUH.
Jns mpoBeneHHs 3aHATHHA JIEKIMOHHOTO THIIA TPEIUIararoTcss HaOOpBI JIEMOHCTPAIHOHHOTO
00opy/oBaHUSl M y4eOHO-HATJISAHBIX MOCOOWH, XpaHSIIMECss Ha SJIEKTPOHHBIX HOCUTENSX |
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http://www.deeplearningbook.org/
http://www.machinelearning.ru/

o0ecreynBamIMe TEMaTHYECKHE WILIIOCTPAIMM, COOTBETCTBYIOIIME pabO4YMM MporpaMmam
JUCLHIUIMH.
[TomerieHus 1151 CaMOCTOATEIBHOW PaOOTHI 00YHarOIIMXCsl OCHAILEHBI KOMITBIOTEPHOM TEXHUKOMN
C BO3MOJKHOCTBIO MOAKIIIOUEHUS K ceTH «VHTepHeT» U obecliedeHnueM J0CTyIa B 3JIEKTPOHHYIO
NH()OPMALMOHHO-00Pa30BaTENbHYIO CPEY OPTraHU3ALUH.

Yucno nocagoyHbIX MECT B JIEKIIMOHHON ayAuTOpuH OoJblIe JIMOO PaBHO CIMCOYHOMY
COCTaBY I1I0TOKa, a B ayIUTOPUH JJIsl IPAKTUYECKUX 3aHATUHN (CEMUHAPOB) — CIIMCOYHOMY COCTaBY
IpyMIibl 00y4YarOMIHUXCS.

ABTOP(BI) :
JOLEHT
Kaeapbl BEIYMCINUTENBHBIX U IPOrPAMMHBIX, K.(.-M.H. O.A. JleBaHoBa
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IIpnioxenne Nel k paGoueii mporpaMme M COUHUIIIMHBI
«OcHOBBI OCHOBBI MAIIMHHOTO 00y4YeHM D)
®oH] OLIEHOYHBIX CPeICTB
JJ1s1 IPOBe/IeHUs] TeKylIeil ¥ MPOMeKYTOUYHOIH aTTecTAlMU CTY/IeHTOB
10 JMCHHUIIHHE

1. TunoBble KOHTPOJIbHBIE 32/1aHUSI WJIN UHbIE MATEPHAJIbl, HE00X0AUMbIE 1JI5l OLEeHKHU
3HAHMIA, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapPAKTEPU3YIOIIHUX ITATIbI
dopMupoBanusi KOMIIETEHIM I

1.1. KoHTpoJbHBbIE 32/1aHUS M HHBbIE MATEPHUAJIbI, HCIOJIb3yeMble B poLecce TeKyIei
aTTrecTaluu

3aganus 1A NPAKTHYEeCKOH padoThI

3anauu:

1. Kimaccudukanuu 3HI0CKOMMYECKUX H300pKEHUH TI0 UX MPU3HAKOBOMY OIHCAHUIO.

B ¢aiine features.csv kaxmast CTpOKa COOTBETCTBYET 00BEKTY, B CTONOIE Class - 3amucano umst
kiacca (curcular, oval, tubvil, villouse, irregular, noise), 3arem uaer momerka test/train (MoxxHo He
UCIIOJIb30BATh), lajiee UAYT CaMH MPU3HAKH.

Bo3moxxna kak OuwnapHas (irregular u Bce ocCTanbHBIE TOMETKH) Kiaccu(ukanus, Tak U
MHOTOMepHasi, Ha 6 KJIaccoB.

2. 3amava perpeccuu. JlaHa ToOCIeIOBaTENBHOCTh IIEH Ha bitcoin Ha pBIHKE, HEOOXOJIUMO
MOCTPOUTH MPEACKA3ATEIb LIEHBI B CIEAYIONINNA MOMEHT BPEMEHHU.

JlaboparopHbie pabOTHI:

Jus 1 genmoBeka

1. Busyanuszanus npu3HakoB U 0TOOp MPU3HAKOB JJIs AalbHEHIIEeN Kiaccupukanuu (3aaaya 1).
. Pemnth 3a1auy 1 ¢ mOMOIIBIO JIOTUCTUYECKOM PErpECCUH.

. Pemutsb 3a1auy 1 MHOroMepHOH KjlacCU(PUKALIUU C IIOMOIIBIO JJOTUCTHYECKOMN perpeccu.
. Permuth 3amauy 1 MHOrOMepHOH KiacCH(pUKAIIMU ¢ TOMOIIbI0 MeToaa SVM.

. Petmuts 3amauy 1 ¢ momoursio metoga SVM.

. Permuth 3a1auy 1 MHOroMepHOH KIacCH(PUKAIIUU UCTIONIB3Ysl CIyUalHBIH JIec.

. Pemmuth 3amauy 1 ucnonw3ys ciydaiiHblil Jiec.

. Petmuth 3amauy 1 mHoromepnoit knaccudukanuu SGD Ha nepeBbsx.

. Pemmuts 3amauy 1 SGD Ha nepeBbsx.

10. Pemuth 3aauy 2 METO/10M HAUMEHBILIUX KBAIPaTOB.

11. Peminth 3a71a4y 2 € MOMOIIBIO CIy4aiHOTO Jeca.

12. PemuTsh 3a1a4y 2 ¢ MOMOUIBIO METOA ONOPHBIX BEKTOPOB.

O 03O L B W

Jlnsa rpynmsl u3 2-4 4enoBek (METO/Ibl pELIEHHs] HE OTOBapUBAIOTCS)

1. MHorokmaccoBast kiaccuukaius 1is 3a1aan 1.

2. 3agaua OuHapHO# Kiaccupukanuu Uit 3agaun 1(1 - kinacc irregular, 2- Bce ocTasbHBIE).
3. 3agaya perpeccuu 2.

Jlannble ams 3aqa4 JOCTYIHBI o ceblike: https://yadi.sk/d/PNoYHFm83Tq9yo

Kpurepun oniennBanus 1abopaTOpHBIX padoT.

Kpurepnii bannsl dopmupyemas
KOMIIETECHLIUS
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IIpoexT npaBuinbHO Opranu3oBad. [Ipuioxenue 10 [1IK-4
YCIIEIIHO 3aIlyCKaeTcs.

Q@ YHKIMOHAIBHOCTb IIPUJIOKEHHS COOTBETCTBYET 10 I1K-11
TEXHUYECKOMY 3aJaHUIO.

VcXOmHBIi TEKCT MPUIOKEHHS JOKHBIM 00pa3oM 10 IK-11
IPOKOMMEHTHPOBAH.

CryneHT yBEepeHHO OOBICHSIET YCTPOUCTBO 10 [1K-4
NPUIIOKEHUS U IPUHLIUIIBI €r0 OpraHU3aLUu.

[IpunosxeHne nMeeT NPaBUIBHYIO aPXUTEKTYPY. 3) I1K-11

[Tpunoxenue npaBUIbHO 00pabaTHIBAET COXpaHEHUE 3) [IK-4

U BOCCTAHOBJICHUC COCTOSHHUA ITPHU 3aKPBITUHU U
MOCJICAYIOIICM OTKPLITHUH, a TAKKE IIPU CMCHE

KOH(UTYpaLH.

[Tonp30BaTenbCcKkuii HHTEPQEIC MPUITOKEHHUS BEPHO 5 [IK-4
(GYHKIIMOHUPYET MPHU Pa3HBIX Pa3pelICHUSIX U OPHUEHTALIUAX
JKpaHa.

[IpunoxkeHue conpoBOKAAETCA MOTYJIbHBIMU H/WIIN 5 [1IK-11

CUCTCMHBIMHA TECTAMU, KOTOPLIC YCIICIITHO BBIIIOJIHAIOTCA.

B CJIydac, KOorja BbIIIOJIHCHHAsA pa60Ta COOTBCTCTBYCT KPUTCPHUIO HE ITOJIHOCTBIO, 0asInl
I10 5TOMY KPUTCPHUIO CHUKAIOTCA MMPOMOPLHUOHATIBHO CTCTICHU COOTBETCTBUA.

[TepeBon 6anioB B OLICHKH

Cymma Orenka Cremnexs Crenensn
6asioB cpopmuposannoctu I1K-4 | chopmuposannoctu I1K-11
0-29 | HeynosnerBoputenbHo |Menee 15 6annoB: He Menee 15 GanioB: He
chopmupoBaHa chopmupoBana
30-39 YnoenerBoputenbHo |He menee 15 6amios: He menee 15 6aimios:
IIOPOTOBBIM YPOBEHB IIOPOrOBBIM YPOBEHB
40-49 Xopo1o He menee 20 6amios: He menee 20 6amios:
IIPOJIBUHYTHIN YPOBEHb IIPOJIBUHYTHIN YPOBEHb
50-60 OtinyHO He menee 25 6amios: He menee 25 6amios:
BBICOKHH YPOBEHb BBICOKUI YPOBEHb

TunoBoii BApHAHT KOHTPOJIbHOH PadoThI

Ha xoHTpoOsbHOM paboTe CTyIeHTaM MPeIaraeTcs CASAYIOINE BOIPOCHI:
Komnerennus IMK-4:

1.Yto Takoe 00BEKT, L1esIeBas IepeMeHHas, MpU3HaK, MOJ1eNb, (YHKIIMOHAJ OIIUOKHU U
oOyuenue?

2. 3anummute GOpPMYIIBI I TUHEHHON MOJETN PErpecCcuy U JJIsi CPeAHEKBAIPATUIHON OIIMOKH.
3. Uto Takoe ko3 durment aerepmuHanmu? Kak HuHTepnpeTupoBaTh ero 3Ha4eHUs?

4. Yro Takoe rpagueHT? Kakoe ero cBoiCTBO HCIONB3YETCS MPYU MUHUMH3ALUU (YHKIIHHA?

5. 3anumuTe GopMyity Ui OJHOTIO Il1ara rpajJueHTHoro ciycka. Kakue criocoObl olieHuBaHus
rpagueHTa Bbl 3HaeTe? 3a4eM OHU HYXKHbI?
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6. Uto Takoe kpocc-anmuaanusi? Ha 9To BiauseT KOMM4ecTBO OJIOKOB B KPOCC-BATHIAIINH?

7. YeM runepnapaMeTpbl OTIMYAIOTCA OT napameTpoB? UTo sABIseTCS mapamMeTpaMu 1
rurnepnapaMeTpaMu B JIMHEWHBIX MOJIESAX U B PEIIAIOLIUX JI1ePEBbsX?

8. Uro takoe perymspuzanusa? Ilouemy L1-perynspusanus oroupaer npusHaku?

9. 3anumute Gopmymny AL TMHEHHON MoJen Kiaccupukanuu. YTo Takoe OTCTym?

10. Yro Takoe TOYHOCTh U MOJHOTA?

11. Yto takoe AUC-ROC? Kak noctpouts ROC-kpuByro?

12. 3anummre GyHKITMOHA JOTUCTUYECKON perpeccuu. Kak oH cBsi3aH ¢ METOJI0M MaKCUMyMa
paBaono00ms?

13. 3anummure 3aga4y METO/1a OIIOPHBIX BEKTOPOB JUIsl JIMHEWMHO Hepasaenumoro cirydas. Kak
(G yHKIIMOHAJ 3TOH 3a/1a4Ml CBsI3aH C OTCTYNOM Kiaccupukaropa?

14. B uém 3akimovarotes one-vs-all u all-vs-all moxxoapl B MHOTOKIIacCOBOM KiTacCUpUKaIn?
15. B uém 3akitoyaercst MoAX0/1 C He3aBUCUMOM Kiaccu(UKaIuei B 3ajaue KIacCupUKAIU C
nepeceKarIUMUCcs KiiaccaMu?

Komnerennus ITK-114:

16. B uém 3axirouaercs mpeodpazoBaHuE KaTErOpUaIbHBIX MPU3HAKOB B BEIIECTBEHHBIE C
MOMOIIbIO CUETIYHKOB?

17. OnuuuTe KaiHBINA AIrOPUTM 00yUEHHUS PEIIaroIIero AepeBa.

18. Tlouemy ¢ TOMOIIBIO PENIAFOIIETO JePeBa MOKHO JOCTUYh HYJIEBOM OIMTMOKU Ha 00yJaroIei
BBIOOpKE 0€3 MOBTOPSIOMUXCSI 00BEKTOB?

19. Kak B o0miem cirydae BBITIIIIUT KpUTepHit nHpopMaTuBHOCTH? Kak BBIBECTH KpUTEpUit
JIPKWUHU ¥ DHTPONUIHBIN KpUTEPUiL?

20. Yto Takoe O3rruHr?

21.Yto Ttakoe ciydaiiHblii 1ec? Uem OH oTiaM4YaeTcs OT O3TTUHTa HAJl PEIAIONINMHE JIEPEBbIMU?
22. Kak B rpagueHTHOM OyCTHHTe o0ydaroTcs 6a30Bbie aropuT™MbI? UTO Takoe COKpalieHue
mara?

23. Kak B xgboost BbIBOANUTCS (PYHKIIMOHAJ OLIMOKH C ITOMOIIBIO pa3noxeHus B psaj Telnopa?
24. Yrto Takoe cBEPTOUHBIN ciloi? UTO Takoe peKyppEeHTHBIN CI0M?

25. Kak pabdoraer meron K-Means?

26. Kak pabotaer meron Buzyanuzammn t-SNE?

27. Kak KOHTEKCT CJIOBa HCTOJIb3yeTCs JUIsl MOMCKa pecTaBieHuii B word2vec?

28. 3anumuTe MOCTaHOBKY 3a/1auu B METO/I€ I1aBHBIX KOMIOHEHT. Kak perienue cBsizaHo ¢
KOBAapUAaLIMOHHON MaTpHILIEei?

29. Yro Takoe sapo? Kak sapa UCOIb3yrOTCS B INHEHHOW perpeccun?

30. Chopmynupyiite Teopemy Mepcepa.

31. 3anumuTe onpeneseHus MOJIMHOMUAIBHOTO U TayCCOBCKOTO SIApA.

BapuaHT KOHTPOJIbHOI padoThI
1.  Yro Takoe kpocc-Banuaauusa? Ha 4ro BiuseT KOIUYECTBO OJIOKOB B KpOCC-BaJIMAALIUU

(xomnerennus [1K-4)?

2. Kak paboraet meton K-Means (kommnerennus [1K-11)?
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Kputepun oneHnBanus

Onenka

Kpurepun

Otan4nHo
Bricokuii ypoBeHb

ITK-4: 3uath coBpeMeHHBIE METO/IBI MAIMHHOTO 00YYEHHS TaKHE, KAk
kiaccudukanus 0e3(c) yanTess, perpeccus, rpaiueHTHbIi cnyck, SVM, nepesbs,
OyCTHHT, HEHPOHHBIE CETH. YMETh IPUMEHSTH MTOJy4EeHHbIE 3HAHUS B IIpoLiecce
aHaJIM3a JIaHHBIX, Pa3pabOTKH U peau3aliy IPUKIAJHOTO IIPOrPAMMHOTO
obecrieuennst. BnageTs MpakTH4eCKUMK HaBBIKaMH pa3pabOTKH HOBBIX ITOJXOJI0B 1
UX peai3ali, a TAK)KEe OIIEHKH NX KauecTBa.

ITK-11: 3nate OoCHOBBI MalIMHHOTO OOY4YeHHS. YMETh NMPUMEHATH TOTy4EHHbIE
3HaHUA JUIi KOPIOPATHBHOTO OOydYeHHS.
JIEMOHCTPAMOHHBIX MATEPHATIOB.

Bnaners HaBbIkamMu pa3paOoTKu

Xopomuio ITK-4: 3naTh coBpeMeHHBIE METO bl MAIIMHHOTO 00YYEHHUS TaKue, Kak

[IponBuHYTHIN kiaccudukanms 6e3(c) yanTens, perpeccus, rpaAueHTHbIH cyck, SVM, nepesbs,

YPOBCHB OYyCTHHT, HEIIpOHHBIE CETU. YMETh IPUMEHSTH NMOJyUYECHHbIE 3HAHUS B IIpoliecce
aHaJM3a JIAaHHBIX, PEATN3alMH TPUKIIaJHOTO IPOrpaMMHOT0 obecrieueHus. Braiets
MPaKTUYECKUMHU HaBbIKAMH MPUMEHEHHUS aJITOPUTMOB U OIIEHKH MX KauecTBa.
ITK-11: 3nate ocHOBBHI MammHHOrO 0OyueHHs. BianeTh HaBbIKAMH Pa3pabOTKH
JIEMOHCTPAIlMOHHBIX MaTEPUAIOB.

Y 10BIETBOPUTEIBHO IIK-4: 3naTs coBpeMeHHBIE METOIE MAITUHHOTO 00YUEHH S TaKue, KaK

IToporosslii ypoBeHb

knaccupukanms 0e3(c) yanuTens, perpeccus, HeHpOHHbBIE CETH. Y METh IPHUMEHSThH
MOJIy4EeHHBIE 3HAHUA B IPOIIECCe aHANIM3a JaHHBIX. BiaseTs npakTHuecKuMHU
HaBBIKAMU NIPUMEHEHUS aJTOPUTMOB.

ITK-11: BrnaseTs HaBbIKaMu pa3pabOTKK 1EMOHCTPAIIMOHHBIX MATEPUAIIOB.

HeynosnerBoputenbHO
Kommerenmug ne
chopmMHpoBaHa

IIK-4: He 3HaeT coBpeMeHHBIE METOABI MAIIMHHOTO 00yueHns. He ymeer
IIPUMEHSATH M1OJyYECHHBIE 3HAHUS B IIPOLIECCE AHAIIN3A TAHHBIX.

ITK-11: He Bnaneer naBbikamMu pa3paGoTKK 1€MOHCTPAIIMOHHBIX MATEPHAJIOB.

Cnucok 3agaHuil K 3a4eTy

3ayeT BBICTABIISIETCS 110 PE3yJIbTaTaM KOHTPOJIbHON pabOThI U KPATKOro coOeceI0BaHUs CO
CTYJEHTOM IO BBIIIOJHEHUIO TPAKTUYECKOIO 3aJaHusl.
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2. Ilepeyenb KOMIETEHIHI, 3TaNbl HX (POPMUPOBAHUS, ONIMCAHUE NTOKA3ATeNIel 1
KpHUTEpPHeB OLCHHBAHUA KOMIIETEHUHMI HA Pa3IM4YHbIX 3TANaxX UX ()OpMHUPOBAHUS,
ONMCaHUe HIKAJIbI OCHUBAHNUSA

2.1. llIkaya oueHuBaHus ¢hopMHUPOBAHHOCTH KOMIIETEHIM U ee ONMcaHHe

OnenuBanue YpoBHA C(HOPMHPOBAHHOCTH KOMIICTCHIIMA B TMPOILECCE OCBOCHUS
JUCIATUTMHBI OCYIIIECTBIISICTCS 10 CICIYIONIEH TPEXypOBHEBOH HIKaJIE:

Ilopozoswiii yposens - TPEAINONAaraeT OTPAKEHHE T€X OXKHUIAEMBIX Pe3yIbTaTOB, KOTOpPhIE
OTIPENICTISAI0OT MUHUMAJIBHBIN HA0Op 3HAHWUW M (WJIM) YMEHUH W (WJIM) HABBIKOB, MOJYYCHHBIX
CTYJICHTOM B PE€3YJIbTaTe OCBOCHUS TUCIUILIUHEL. [10pOTOBEIil YPOBEHD SIBISIETCS 00sI3aTEIIEHBIM
YPOBHEM JIJIsl CTY/ICHTa K MOMEHTY 3aBEpIIICHUS] KM OCBOCHHS JAHHOM TUCIIUILTHHEI.

IIpoosunymuiii yposeHs - TpeNINonaraeT CrocoOHOCTh CTYACHTa HMCIOJIb30BaTh 3HAHUS,
YMEHUSI, HABBIKK M (WJIM) OTBIT JCATEIBHOCTH, TIOJTYYCHHBIC NPH OCBOCHUHW JIUCUUIUIMHBI, JUIS
pemrenus npodeccnoHanbHbIX 3a1a4. [IpoBUHYTHIN YPOBEHD MPEBOCXOAUT MTOPOTOBBIN YPOBEHB
10 HECKOJIbKUM CYIIIECTBCHHBIM MTPU3HAKAM.

Buicokuii ypogenv - mpenmonaraer crnocoOHOCTh CTYACHTA HCIIONB30BaTh MOTEHIIAA
WHTETPUPOBAHHBIX 3HAHUH, YMEHUH, HABBIKOB U (WJIM) OMBITA JICATSILHOCTH, MOJYYCHHBIX TPU
OCBOCHUW JHCIUIUIMHBI, JJIS TBOPYECKOIO peIIeHUs NPO(EeCCHOHATBHBIX 3a1ad |
CaMOCTOSITEIILHOTO TIOMCKA HOBBIX MOJXOJOB B WX PEUICHUU IyTeM KOMOWHHPOBAHUS U
WCIIOJIb30BAaHUSI HM3BECTHBIX CIIOCOOOB PEIICHUS MPUMEHHUTEIHLHO K KOHKPETHBIM YCIIOBHSIM.
Bbicokuii ypoBeHb IPEBOCXOAMUT TIOPOTOBBIN YPOBEHB 110 BCEM CYIIECTBEHHBIM IIPU3HAKAM.
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2.2. [lepeyeHb KOMIIETEHIM I, 3TANIBI X (POPMUPOBAHMS, ONIMCAHME NOKA3ATe/Ield 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIHI HA PA3JIHYHBIX
Tanax ux (popMmupoBaHus

Jransl HIkana u KpUTEPUM OLEHMBAHUS KOMIIETEHIUI
Ko opMH- Ha Pa3JIMYHBIX 3TanaxX uX GOpMHUPOBAHUS
A dopma (bop IlokazaTenu P (bopmup
KOMIIe- poBaHus
KOHTPOJIA OLICHUBAHUS
TeHIUHU (Ne TemblI . . .
Ioporossliii ypoBenb | [IpoaBUHYTHII YPOBEHb Bbicokuii ypoBeHb
(pa3aena)
IMpodeccnonanbHbIe KOMIIETEHIIUH

[1K-11

JlabopaTopHusie
paboThI.
KontponsHas
pabora.

3auer.

1-13

3HAaTh: COBpPEMCHHEBIC
METO/IbI MAIIMHHOTO
00yUueHUs Takue, KaKk
knaccudukanus 6e3(c)
YUUTEIsS, perpeccus,
TpaAUEHTHBIA CIYCK,
SVM, nepeBbs, OycTUHT,
HEUPOHHBIE CETH.

YMeTb: NpUMEHSATh
MOJyYeHHbIC 3HAHUS B
TIpoIiecce aHajmsa,
pa3paboTKU U peanu3auu
TIPUKIIATHOTO
POrpaMMHOTO
obecrieueHusI.

Baaaers: npakTHYeCKUMHU
HaBBIKaMU pa3paboTKH,
peanu3any U IPUMEHECHUS
AITOPUTMOB
KIaccu(UKAIIH.

3HATh: COBpEMCHHBIC
METOBI MAIITTHHOTO
0o0y4eHus Takue, Kak
knaccugukaius 6e3(c)
YUUTENs, perpeccus,
IPaJUCHTHBIN CIIYCK,
SVM, nepeBbsi, OyCTHHT,
HEHPOHHBIE CETH.

3HATh: COBPEMEHHBIC METO/IbI
MAIIIUHHOTO 00YyUYeHHUS TaKue,
Kak kiaccudukaius 6e3(c)
YUHTEIs, perpeccus,
rpagueHTHbIHN cnyck, SVM,
JiepeBbsi, OyCTUHT, HEHPOHHbIE
CeTH.

YMerh: IpUMEHATh
TIOJTyYEHHbIE 3HAHUS B
HpolEcce aHaIN3a, Pa3paboTKH
1 peau3aniy IPUKIJIJHOTO
MIPOTPaMMHOTO 00eCTIeUeHNUS

3HATh: COBPEMEHHBIC METO/IBI
MAaIIMHHOTO 00YYeHHS TaKHe, KaK
knaccudukanys 6e3(c) yuurens,
perpeccusi, FpaluEHTHBIH CILYCK,
SVM, nepeBbs, OyCTHHT, HEHPOHHBIE
CeTH.

YMeTb: NPUMEHSTH MOTy4YCHHbIC
3HaHUS B MPOIECCE aHATIH?3a,
pa3paboTKu U peau3anuu
MPHUKIAJHOIO MPOTPaMMHOIO
oOecIeueHus.

Buiajerhb: NpakTUYeCKUMU HABBIKAMH
pa3paboTKu, peann3aiuu u
MPUMEHEHHUS aJITOPUTMOB
KI1acCH(UKAIIH.




I1K-4

JlabopaTopHubie
paboTshL.
KouTponbHas
pabora.

3auer.

1-13

3HaTh: COBpEMCHHEIC
METOIbI MaIlIMHHOT'O
00ydeHHs ¥ IOKa3aTeIn
KavyecTBa.

YMeTb: IpUMEHATh
MOJTyYCHHBIC 3HAHUS B
MpOILIeCcCe aHaM3a, IS
(dbopmanuzanyu 3agayu.
Buiajerb: npakTUYeCKUMU
HaBBIKAMU OLIEHKH
KavecTBa aJiTOPUTMOB
KIIacCH(UKAIIH.

3HAaTh: COBpEMCHHBIC
METOZBI MAIIMHHOTO
00y4YeHHS W ITOKa3aTelH
KauecTBa.

3HATb: COBPEMEHHBIC METOMBI
MaIIMHHOTO OOYYCHUS |
[IOKa3aTeNIl KauyecTRa.

YMerh: NpUMEHATH
TMOJTyYEHHbIE 3HAHUS B
MIPOIIECCE aHAIN3a, IS
(dhopmanm3anyy 3agagdu.

3HaTh: COBPEMEHHBIEC METOBI
MalIuHHOTO 06y‘-IeHI/I}I M ITOKa3aTCIn
KadecTBa.

YMeThb: IPUMEHSTH NOTy4YCHHbIE
3HAHMS B [TPOIIECCE aHAIN3a, IS
¢dopmanmuzanmu 3agauu. Baagers:
MPaKTHYECKUMH HaBbIKAMHU OL[EHKU
KauecTBa aJITOPUTMOB
KIacCH(UKAIIH.




3. MeToauyecKkue peKoMeHIAIUH MPeNoIaBaTeI0 M0 Mpoieaype oleHUBAHUS 3HAHMIA,
YMeHH i, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YIOLIMX ITANbI

¢dopMupoBaHus KOMIIETEHIM I

[enpro mporienypsl OLICHUBAHUS SIBJISICTCS OMPE/IEICHUE CTCTICHH OBJIAJICHHS CTYACHTOM
OXXKUJAEMBIMU pPE3yJabTaTaMH OOYYCHHS (3HAHHSIMH, YMCHHSIMH, HaBBIKAMU U (WJIH) OIBITOM
JIeATEITLHOCTH ).

[Ipouenypa omeHMBaHMS CTETICHW OBJAJCHUS CTYICHTOM OXXHIACMBIMU PE3yJIbTaTaMU
00yYEeHUS OCYIIECTBIISAETCS C IIOMOIIBI0 METOIMUECKUX MaTepPUaJIOB, TPEACTABICHHBIX B pa3jciie
«TuroBbie KOHTPOJIBHBIE 3a/IaHUs WJIM WHBIC MaTepUaIbl, HEOOXOIUMBIC /ISl OLIEHKH 3HAHUH,
YMEHUM, HABBHIKOB U (WJIM) ONBITA JNEATEIBHOCTH, XapaKTePU3YIOIIUX ATanbl (opMUpOBaHUS
KOMIICTCHITHI)Y

3.1 KpnTepml OLCHUBAHHUA CTCIICHU OBJIAACHUA S HAHUAMU, YMCHUAMU, HABbIKAMH U
(I/I.]'[I/I) ONIBITOM JA€ATECJIBHOCTH, ONIPEACIAIOIIINEC YPOBHHA C(l)OpMHpOBaHHOCTI/I KOMIIeTeHIii

[ToporoBsrii ypoBeHb (00IITHE XapaKTEPUCTUKH ):

BJIa/ICHHE OCHOBHBIM 00bEMOM 3HAHU 110 IPOrpaMMe JTUCLUILIMHBI;

3HaHUE OCHOBHOW TEPMUHOJIOTUM JaHHOM OOJIACTH 3HAaHUM, CTUIMCTUYECKU
IpaMOTHOE, JIOTMYECKHU MPAaBUIbHOE M3JI0KEHHE OTBETa Ha BOIpPOCH 0e3
CYIIECTBEHHBIX OINOOK;

BJIAJICHUE UHCTPYMEHTApUEM AUCLUIUIMHBI, YMEHHUE €0 UCIO0JIb30BATh B PELICHUU
CTaHJApTHBIX (TUIIOBBIX) 3aj1ay;

CIIOCOOHOCTh CaMOCTOSATENBHO MPUMEHSTh TUIIOBBIC PEIICHUsI B paMKax paboueit
IIPOrpaMMBbI IHACLUIUIMHBI;

YCBOCHHE OCHOBHOW JIUTEPATYphl, PEKOMEHIOBAHHON pabodell mporpamMmoi
JUCLIUILINHBL;

3HaHUe 0a30BBIX TEOPUH, KOHIIETIINI 1 HAIPABJICHUH 10 N3y4aeMOl TUCIHILIIHHE;
caMocTosiTeNIbHas paboTa Ha MPAKTUYECKMX U Ja0OpaTOPHBIX 3aHATUSAX,
[IEPUOJNYECKOE YYacTUE B TPYMIOBBIX OOCYXIEHMSX, JOCTaTOYHBI YpOBEHBb
KYJbTYpBI UCIIOJIHEHHUS 3aJaHUM.

[IpoaBuHyTHII ypoBeHb (0OIIME XapaKTEPUCTHKN):

JOCTaTOYHO TIOJIHBIE U CHUCTEMAaTH3UpPOBAHHbIE 3HAHUSA B O0BEME MPOrpaMMBbl
JTUCIUIINHBL,

UCMOJb30BAHUE  OCHOBHOM  TEpMHUHOJOIMHM  JaHHOM  oONacTH  3HAHMI,
CTWJIIMCTUYECKH TPaMOTHOE, JIOTMYECKH MPAaBWIBHOE H3JI0)KEHHE OTBETa Ha
BOIIPOCHI, YMEHHUE JEJIaTh BBIBOJBI;

BJIa/ICHUE UHCTPYMEHTAPUEM TUCIUIUINHBI, YMEHHUE €TI0 HCI0Ib30BaTh B PELLICHUU
y4eOHBIX M MPO(heCcCHOHAIBHBIX 3a/1a4;

CIOCOOHOCTh CaMOCTOSITENIBHO pellaTh CIOXKHBIE 3a7auu (IIpoOJIeMbl) B paMKax
paboueil mporpaMMbl AUCHUIUINHBL;

YCBOEGHHME OCHOBHOM U TOTIOJHUTEIBLHON JINTEPATYpPbl, PEKOMEHI0BaHHOW paboueit
IIPOrpaMMOM TUCHUIUIVHBI;

YMEHHE OpPUEHTUPOBATHCSA B 0A30BBIX TEOPUSAX, KOHLEMIUAX U HAMPaBICHUIX IO
M3y4aeMOH IUCLUIUIMHE U JaBaThb UM CPaBHUTEIBHYIO OLIEHKY;

camocCTosITeNIbHasl padoTa Ha MPaKTUYECKUX U TAOOPATOPHBIX 3aHATHUAX, YUaCTHE B
IPYIIOBBIX 00CYKACHUAX, BBICOKUH YPOBEHb KYJIbTYpPhl HCIIOJTHEHUS 3a1aHUH.

Bricokuil ypoBeHb (001111e XapaKTepUCTUKHN):

CUCTCMATU3UPOBAHHBLIC, PJIY60KI/IC U TIIOJIHBIC 3HAaHHA 110 BCCM pas3aciiam
JUCHHUITIIINHBI,

TOYHOC UCIIOJIb30BAHUC TCPMUHOJIOTHUN HaHHOﬁ o0ractu 3HaHPII>i, CTHUIUCTHYCCKHU
rpaMOTHOEC, JIOTUYCCKH IPaBUIIBHOC H3JIOKCHHUE OTBETA HA BOIIPOCHI, YMCHHUC
AC1aTh 000CHOBaHHEIE BBIBOJbI,



e Oe3ympedyHoe BIaJEHUE HHCTPYMEHTApUEM  JTUCHMIUIMHBI, yMEHHE ero
UCIOJIb30BaTh B [IOCTAHOBKE M PELIEHUH HaYYHBIX M MPO(ECCHOHAIBHBIX 33a4;

® CIIOCOOHOCTH CAaMOCTOSITENIEHO M TBOPUECKHU PEIaTh CIOKHBIE 3a/1a41 (TIPOOIIEMBI)
B paMKax pabouel mporpaMmsbl AUCLHUIUINHBL

® TI0JHOE M TIyOOKOE YCBOCHHE OCHOBHOM M JIONOJHHUTEIBHOM JIMTEPaTypHl,
PEKOMEHI0BaHHOM pabodel IporpaMMoM JUCLUIUIMHEL,

® yMEHHE OPUECHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLECIIMIX U HAIIPABJICHUAX 10
M3y4aeMOH IUCLUUIUIMHE U JaBaThb UM KPUTHYECKYIO OLICHKY;

® aKTHBHAs CAMOCTOSATENIbHAs pabOTa Ha MPAKTUYECKUX U JJAOOPATOPHBIX 3aHATHUSX,
TBOPYECKOE Y4acTHE B TPYIIOBBIX OOCYXIEHHSX, BBICOKMHA YPOBEHb KYJIbTYPHI
WCIIOJTHEHUS 3aJIaHUM.

3.2 Onucanue mpoueaypbl BHICTABJICHUS OLEHKH

B 3aBucumocTH OT YpOBHSI CPOPMHUPOBAHHOCTH Ka)KJOW KOMIIETEHIIMM IO OKOHYAHUHU
OCBOCHMS  JMCLUUIUIMHBI  CTYIEHTY  BBICTaBJIAETCS  OLIEHKA  OTJIMYHO»,  «XOPOLIO»,
«YAOBIIETBOPUTEIBHOY, HEYIAOBIECTBOPUTEIHBHOY.

IToka3zaTenu U KpUTEPHH, UCIIOIb3yEMbIE IPU BBICTABICHUN OLIEHKH IOJPOOHO ONMHUCAHBI
B paznene «TumnoBble KOHTPOJIbHBIE 3aJaHUSI UM MHBIE MaTepuabl, HEOOXOAUMBIE [l OLIEHKH
3HAHUM, yMEHWI, HaBBIKOB U (WIM) OIBITA JAEATEIBHOCTH, XapaKTEepU3YIOIIMUX 3STarlbl
(opMUPOBAaHUS KOMITETEHITHI.

Bricokuit ypoBeHb (hOpMUpPOBaHMS KOMIIETEHLIUH COOTBETCTBYET OLIEHKE «OTIMYHO» 32
CaMOCTOSITEIIbHBIC, KOHTPOJbHBIE pa0OTHI U HK3aMEHAIMOHHYIO PadoTYy.

IIpoaBUHYTHIN ypoBEeHb (OPMHUPOBAHUS KOMIIETEHIIMHA COOTBETCTBYET OLIEHKE «XOPOILIO»
3a CaMOCTOSTENbHbBIE, KOHTPOJIbHBIE PA0OTHI U SK3aMEHALIMOHHYIO paboTy.

IToporoBeiii  ypoBeHb  (pOpMUPOBaHHMS  KOMIIETEHLIIMH  COOTBETCTBYET  OLIEHKE
«YJIOBJIETBOPUTEIFHO» 32 CAMOCTOSITEIbHBIE, KOHTPOJIbHBIE PA0OTHI U HK3aMEHAIIMOHHYIO
paborty.

OneHka «XOpOLIO» BBICTABIAETCA CTYAEHTY, y KOTOPOrO KaKJgash KOMIIETEHIUS
(TMTOJIHOCTBIO WJIM YAaCTUYHO (OopMHpYyeMasi JaHHOW JUCLUHUIUIMHON) COPMHUPOBAaHA HE HUXKE, YeM
Ha MPOJBUHYTOM YPOBHE.

OneHka «yAOBJIETBOPUTENIBHO» BBICTABIAETCS CTYIEHTY, Yy KOTOpOTO Kakias
KOMIIETEHIMS (TIOJTHOCTBIO WM YaCTUYHO (hopMUpyeMasi TaHHOW JTHUCUUIUIMHON) copMUpoBaHa
HE HIKE, YEM Ha MIOPOrOBOM YpPOBHE.

OneHka «HEeyl0BJIETBOPUTEIBHO» BBICTABISETCA CTYACHTY, Y KOTOPOro XOoTs Obl OJHA
KOMITETEHIHS (ITOJTHOCTBIO WJIM YaCTUYHO (popMUpyeMast TaHHON JUCHUIUIMHON) COpMHUpOBaHa
HUKE, YeM Ha TOPOTOBOM YPOBHE.

OneHka «3aueT» BBICTABIISIETCS CTYIEHTY, Y KOTOPOTO KaX/1asi KOMIETEHIMS (ITOJIHOCTBIO
WM YaCTUYHO (hopMUpyeMas TaHHOM AUCIMITIINHON ) cOpMUPOBAaHA HE HUXKE, YEM Ha IIOPOTOBOM
YPOBHE.

OneHka «He3aYyTeHO» BBICTABISIETCS CTYJEHTY, Y KOTOPOro XOTs Obl OJJHA KOMITETEHIIHS
(TTOJIHOCTBIO WIJIM YAaCTUYHO (OopMHUpYyeMasi JaHHOW JUCHHUIUIMHON) COPMHUPOBaHA HIDKE, UEM Ha
MIOPOTOBOM YpPOBHE.



IIpnioxenne Ne2 k padoueil mporpaMme U CHHUIIIMHBI
«OcHOBBI OCHOBBI MAIIMHHOTO 00Y4eHU D)

MeToauuecKkue YKazaHusl 1Jisl CTYACHTOB 110 OCBOCHUIO JTUCHHUIIJIMHBI

Ha peanuzanuio npoekra CTyAeHTHI JeISITCS HAa KOMaH[bl o 1-4 dyenoBeka. B xomanze
CTYACHTBI CaMH PEIIAIOT KaK PaclpelleNiuTh 3a/laud MEXAy ydacTHHKamu. [Ipu peanmsarmu
NPOCKTa Tepell CTYACHTaMH OJHOBPEMEHHO BCTaeT psj 3ajJady: HaWTH 0a3y MaHHBIX IS
Kiaccupukanum, pazodparscs ¢ hopMaToM 0a3bl U METOJJAMH BHIYHUCIICHHUS Y CIIOBBIX TPH3HAKOB,
NpUIyMaTh WIH BBIOPATh aIrOPUTM Ui KIACCU(UKAIMH, PEali30BaTh BBIBOJ PE3YJIBTATOB U
OLIEHUTH KauecTBO paboThl. [ opranuzanuu 3pGeKTUBHON KOMaHTHON pabOThI HAJl IPOEKTOM
HEOOXO/MMO UCIIOJIb30BaTh CHUCTEMBbI KOHTPOJS BEPCUH M, HANpUMEp, WHTEPHET-CEPBHC
Bitbucket (https://bitbucket.org), npenocrapisiromiuii cepBepHOE XPAHUIIUIIE HCXOTHBIX KOJOB.

Y4yeOHO-MeTOoAHYEeCKOe 00ecTieYeHHe CAMOCTOATEIbHOH PadoThI CTY/ICHTOB M0 JUCHUILINHE

Jlis caMocTosATeNbHOH pPabOThl OCOOCHHO PEKOMEHJIYEeTCS HCIIOJIb30BaTh Y4eOHYIO
JTUTEpaTypy, yKazaHHYIO B pasznene Ne 7 qaHHOW paboueit mporpamMmel.

Taxxe ansa mogdopa ydeOHOW IUTEpaTyphl PEKOMEHIYETCS HCIONIb30BaTh HMIMPOKUIN
CIEKTP UHTEPHET-PECYPCOB:

1. DnextpoHHO-OMONMMOTEYHast cucTeMa «YHUBEpPCUTETCKass Oubinuoreka online»
(www.biblioclub.ru ) - snekTponnas OmbOHOTEKa, oOecreunBaromias JOCTYyNl K Hauboiee
BOCTPEOOBAHHBIM MaTepHallaM-TIEepBOMCTOYHUKAM, Y4eOHOH, HaydyHOM U XYyI0’KECTBEHHOM
JUTEpaType BEAYIIUX U3AATENbCTB (*perucTpamus B SJIEKTPOHHONH OMOIMOTEKE — TOJIBKO B CETH
yauBepcuteta. [locne peructpanuu paborta ¢ CUCTEMON BO3MOXKHA C JIF0OOM TOYKM JIOCTyHa B
Internet.).

2. lna camMocCTOSITeNbHOTO mojdopa jautepaTypsl B 6ubnnoreke SApl'Y pekomenayercs
UCIIOJIb30BaTh:!

1. JInunwerii kaOumer (http:/lib.uniyar.ac.ru/opac/bk login.php) maer Bo3MOXHOCTB
noJjiyueHus on-line 1octyna K CMCKY BbIIaHHOM B aBTOMaTU3MPOBAHHOM PEXKHUME JINTEPATYpBI,
IPOCMOTPa ¥ KONTUPOBAHMS AJIEKTPOHHBIX BEPCUI U3JJaHUN COTPYIHUKOB YHUBEpcUTeTa (yueb. u
METO/1. TOCOOUS, TEKCTHI JIeKIUH U T.11.) s paboTsl B «JInuHOM KaOnHETe» HE0OXOAMMO 3aUTH
Ha caiiT HayuHoii 6ubanotexu Spl'VY ¢ mo0oii Touku, nMeroeit Joctyn B Internet, B MyHKT MEHIO
«OIEeKTPOHHBIN KaTaJlo»; MPOUTH MPOLETypy aBTOPU3ALINHU, BBIOPAB BKIAAKY «ABTOPHU3ALUA», U
3aI0JIHUTh MPECTABICHHbIE MOJIS HHPOPMAIUH.

2. DnexTpoHHas OnOIroTeKa yaeOHBIX MaTepuasioB Spl'yY

(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php) coxmepxur 6Gonee 2500 mONHBIX
TEKCTOB Y4eOHBIX UM Yy4eOHO-METOJUYECKHX MaTepHajioB IO OCHOBHBIM M3y4aeMbIM
JUCLUIUIMHAM, W3JaHHBIX B yHHUBepcuTeTe. JlocTym B ceTH yHUBEpcUTeTa, MO0 1O
JIOTMHY/TIapoJIIo.

3. DnekTpoHHas kapToTeka «KHUT0o00eceueHHOCThY

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpeiBaer y4eOHbIT (oHA
HayyHOU Oubmuoreku Spl'Y, npenocraBiseTr onepaTuBHY0 HHGOPMAIUIO O COCTOSHUU
KHUTOOOECTIEYeHHOCTH JTUCIMITIIMH OCHOBHOM M JIONOJHUTENBHOM JIUTEPaTypoOH, a TaKkXkKe IIHKIIa
JUCIUIUIMH U CIIeHUaNbHOCTEeH. DneKkTpoHHas KapToTeka «KHUTrooOecneyeHHOCThY AOCTYNHA B
CEeTH yHUBepcUTeTa U uepe3 JInunelii kabuHeT.
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