IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoToko/ Ne 10 ot 02.12.2024 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

MarmmHHoe obyueHre 1 aHaIu3 JaHHBIX

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
01.03.02 - IpukiagHasi MaTeMaThka U UHGOpMaTUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
[TpuknagHasi MaTeMaTKa U WHGOpMaTHKa (06IHii mpodusin)

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucuunaa 51.B./1B.10.01 MammHHOe 00y4yeHHe U aHa/IN3 JaHHBIX OTHOCUTCS K YaCTH, (POPMHUPYeMOid
yuaCTHMKaMH 00pa30BaTeIbHbIX OTHOLLIEHHH 00pa30BaTe/IbHOM MPOrPaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITK-13: CnocobeH TIK-13.1: 3Haem memoObl IIK-13.1: Tecm
yuacmeoeamb 6 €030aHus, aHaau3da u 3HATh 3quém:
uccaedosanuu uccnedosanus OCHOBHble aN20pUMMb! U K
OHMPO/IbHblE
mamemamuyeckux -
mamemamuyecKkux mooeseli 8 | Memoobl MAWUHHO20 0byUeHust
Mmodeseli 8 60npochbl
ecmecmeeHHbIX HayKax u 0CHO8bI 13blKa Python uau
ecmecmeeHHbIX

HAYKax u mexHuke

mexHuke
IIK-13.2: 3Haem
Mamemamuueckue mMemoobil
obpabomku uH¢opmayuu,
nosyueHHol 8 pesyabmame
3KCnepuMeHmManbHbIX
uccnedosaHuil

IIK-13.3: Ymeem KoppeKmHO
UCNO/Mb308aMb MEmMoObl
C030aHUsA, aHanu3da u
uccneo0o8aHus
Mamemamuyeckux mooenell,
YyMeem npumeHsimb
YuC/NeHHble U aHaAUumuyecKue
MemoOb! pelueHust 6a308bIX
Mamemamuueckux 3a0ay u
KAdccuueckux 3aoau
ecmecmeo3HaHus 8
npakmuueckol destmeabHoCMuU
IIK-13.4: Bnadeem Hagbikamu
UCNo/b308aHUSA
Mamemamuyeckux mMemoooe
obpabomku uHgopmayuu,
noayueHHol 8 pesyabmame
3KCnepuMeHmManbHbIX
uccnedosaHutl

cpeobl ebryucaeHull R

ITIK-13.2:

3HATh

OCHOBHble KOHYenmydanbHbie U
meopemuueckue mMooenu
UCKYCCMBEHHO020 UHMe/1eKma u

MAWUHHO20 o6yueHu,q

TIK-13.3:

YMETH

Ucnonb308amb Memoobl
MAWUHHO20 0ByueHuUs Ha
npakmuke, oyeHusamb
Kauecmeso memooos
pabomams ¢ 6ubauomexoti
Scikit-Learn uau cpedoti 015
cmamucmuyecKux 8bluucaeHull
R,

paspabambieams u
axanusuposamsb
KOHYenmyasbHble U
meopemuuecKue mooenu

MAWUHHO20 06yyeHust

I1K-13.4:
BJIAZIETH

HdsblKamu pa3pa6omKu u
aHa/au3a KoHyenmya/bHbIX U

meopemuyecKkux mooesneil




MAWUHHO20 06yyeHust

3. CTpyKTypa U cojep)kKaHHe AUCIUIIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O01yasi TPy/10€MKOCTBb, 3.€. 3
Yacos o yueGHOMY I/IaHY 108
B TOM 4HC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHUS JIEKIIHOHHOT0 THIIA 48
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHbIe paGoThI) 0
- KCP 1
caMocTosTe/IbHasA padoTa 59
IIpomexyTouHasi aTTecTamis 0

3auét

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pa36e/1aM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog u 8uobl yuebHbIx 3aHamuil)

HanmeHoBaHMe pa3[e/noB U TeM JUCLAIUIMHBI Bcero B TOM UHC/Ie
(vacer) KonTakTHast pabora (pabota Bo
B3aMO/IeIICTBHY C IIperofiaBaTesieM),
Yyackl U3 HUX
3aHATHA CamocrosTenpHas
CeMHUHapCKOro patora
3aHsTHA TUMa o6yuarowerocs,
JIEKIIMOHHOTO | (TipakThueckue | Bcero Hachbl
THUMa 3aHsATHs/nabopa
TOpHbIE
paboThl), Uacel

0 0 0 0 0

o o) o) o o)

0 0 0 0 s}
TTocTaHOBKa 3a/ja4 MAIIUHHOTO 00yUeHust 35 16 16 19
O6yuenue ¢ yurreaem 36 16 16 20
Ob6yuenue 6e3 yuuresns 36 16 16 20
ATrecranust 0
KCP 1 1
Wroro 108 48 0 49 59

CojepikaHue pa3/ie/ioB M TeM AUCIUILUIUHBI

BepOHTHOCTHHH IIOCTaHOBKaA 3a/ia4uu O6yq6HI/IH 110 1rpenegeHTaM. HPI/IHL[I/IH MHWHHUMU3ALMHN SMITUPHUYECKOT' 0O

pucka. baiiecoBckasi Teopust peltieHui. [IpUHIUTT MakCHMyMa ariocTepuopHoii BepositHocTU. batiecos

KJ1acCU(hUKATOP. DKCTIIEPUMEHTA/IbHbIE METO/IbI OLIEHKH KauecTBa 00yJyeHusi. MeTo/1 HauMeHBIITMX KBa/IpaToB




JTsL PeLIeHus 3a/Jaud BOCCTaHOB/IeHHs perpeccud. Ero BHIBOZ Ha OCHOBe METO/Ia MaKCUMaIbHOTO
npaB/onoo0vs. JIuHeliHas perpeccroHHasi Mofienb. CUcTeMa HOpMaTbHBIX YpaBHeHUH. OCHOBBI
perpecCHOHHOTO aHaM3a (MMPOBepKa 3HaUMMOCTH KO3(PPUIIMeHTOB, KO3 UIMEHT AeTepMUuHaliuu [TupcoHa,
JlOBepUTe/IbHbIE MHTEPBAJIbI, aHaM3 OCTaTKOB). [IpobsiemMa iepeoOyUeH s TIPY PeIIeHUN 3a7aurt
BOCCTaHOBJ/IeHUsI perpeccuu. MeTozbl 60ps0BI € TiepeoOyueHreM: COKpallleHre YKCIa IapaMeTpoB,
perynsipu3sanus (pPUIK-perpeccust), METOZA, 1acco. TpyAoeMKOCTb MeToI0B. MeTos O/mKalinnx cocefeid Asist
peleHus 3a/1auu Kinaccudukaiuu. Teopema 06 oljeHKe prcKa B MeTo/ie Ovkatiiiero cocefa. HauBHbIN
OaiiecoBCcKui KmaccubukaTop. JIMHeHHBIN JUCKPUMUHAHTHBIN aHanmu3. KBagipaTUuHbIN AUCKPUMHHAHTHBIN
aHanu3. Jlorucruueckast perpeccusi.

Hetiponnsie cetu. IlepcenTpoH Po3eHn6sarra. Aroputm o0ydeHwst TIepCenTpoHa Kak MeTo/| CTOXaCTUYeCKOro
rpajueHTHOro criycka. HelipoHHBIe ceTu /s pellleHus 3ajau Kaaccu(UKaly U BOCCTaHOB/IEHUsI perpecCu.
O6yuenue cetH. Perymnsipusanus Kak MeToz, 60pb0bI ¢ iepeobydeHrieM. [ToHsTHE O TTyOOKMX HEMPOHHBIX
ceTsix. MalllMHa OTIOPHBLIX BEKTOPOB. SI/ipa ¥ CIIPSAMIISTIOLIME TIPOCTPAHCTBA.

Hepesbs petiennii. Metog CART (classification and regression trees) /7151 perieHusi 3afiau KiaaccuhUKauu v
BOCCTaHOBJ/IeHUs1 perpeccu. OTceueHus BeTBel ¥ BLIOOD (pHrHaMIBHOTO AepeBa. MeTozbl 06paboTKu
MIPOTYIIEeHHBIX 3HaUeHNH. AHCaMb1 pelaroux rpaBu (Kinaccudukaropos). [TpocToe U B3BelieHHOE
ronocoBanus. Byctunr. Anroputm AdaBoost. OrieHKa OIMOKH Mpe/icka3aHusA. ByCTHHT U a/iIUTHBHBIE
Mozend. ['pasrieHTHBIN OyCTUHT. ANTOPUTM rpajueHTHOro OyctuHra JjepeBbeB pemeHudt (MART). Barrunr.
AJITOpUTM C/TyYaiiHBIX ZiepeBbeB (CTydaiiHblii jiec.). Obyuenue 6e3 yunrens. Knacrepusanus. Knacrepusanus
MeToAaMu Teopuu rpadoB. MeTop 1ieHTPOB TskecTd. Metos MeuaH. MeTo/, HeueTKuX MHOXKeCTB. EM-
anroputM. Mlepapxyudeckasi KjiacTepu3aiivsi. ArjioMepaTUBHBIE U pa3/esistoliye MeToibl. OCHOBHI TeOpUHr
Bamnnka—YepBoneHkuca. Jlemma bepHireiiHa. Teopema 0 paBHOMEPHOM CXOAUMOCTH IMITMPAYECKOTO PUCKA K
0’KHM/IaeMOMY PUCKY B C/Tydae KOHEUHOTO KJlacca pelaromyx rmpaBui. O00CcHOBaHWe TIPYUHIIUIA MUHUMU3AL[UH
SMIMPHYECKOro pycKa. PasmepHocTs BarHuka— UepBoHeHKuca. Jlemma 3ayspa. Teopema o paBHOMepHOMR
CXOJUMOCTH IMITUPUYECKOTO PUCKA K 0XKUJ]aeMOMY PHCKY B C/Tydae KOHEUHOUM pa3MepHOCTH BarHuka—
YepBoHeHKuca. [IpUHIUIT CTPYKTYPHOM MUHUMM3ALIMU PUCKA.

4. YueDHO-MeTOANUYECKOE 00ecrieueHHe CaMOCTOATEe/TbHOM PaboThl 00yJarOIUXCA

CamocrosTenbHasi paboTa 00ydaroL[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsAM ZIJIsl TeKYIlero KOHTPOJISi U TIPOMEKYTOUHOW aTTeCTalluyd T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIEHHBIM B TI. 5.

[17151 TIO/ITOTOBKY K NPAKTUUECKUM 3aHSITHSIM, CAMOCTOSITe/IbHON paboThI ¥ TPOMEKYTOYHOM
aTTeCcTallid peKOMEeH/YHOTCS 37IeKTPOHHbIe pecypchl http://www.uic.unn.ru/~zny/ml/

5. @oHA OLEHOUHBIX CPEeACTB /I TeKyIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM
aTTecTaly Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHHUA, H806XOJII/IMLIE AJId OL€HKM Ppe3y/bTdTOB OﬁquHl/Iﬂ npu npoBejeHHUU
TEKYIIero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TumnoBbie 3ajaHusa (omeHO4YHOoe cpeacTBO - TecT) A1A oOLeHKH C(HOPMHUPOBAHHOCTH
kovmnerennuu I1K-13:



1. Kagad 3 CISIVIOIIHX 3a7a49 ABIACTCA 3aJaucii o0yueHHA 0e3 yunTena’
a. BOCCTAHOBISHHE PEIPECCHH
b. kraccuburann
¢. KmacTepH3amuf (+)

2. Kaxad 03 CISIYIOIIHX 3a0at ABIASTCA 3aJauci 0OYVICHHA ¢ VIHTETEM?

a. rIaccHpHRAnnA (+)

b. kIacTepmzamma

C. BOCCTAHOBICHHE QYHKIIHH PacTIpeIcicHna

IlepeocoydeHHEM HA3EIBASTCA

a. ABICHHE. BOSHHKAMINES IPH PEIICHHH 3aJaT O0VICHHA ¢ YUHTEIEM, IPH KOTOPOM
OIIHOKA PEINAOIIEro NPaBHIa HA TECTOBOI BRIOOPKE MHOIO OOTIBIIE ONITHOKH HA
0byuarome BEIGOPEE (+)

b. sABIcHHe. BOSHHKAIIEe NPH PElISHHH 33144 00YHISHHA ¢ YUHTEIEM, IPH KOTOPOM
OImHOKA PEIIAINETO IPABHIA HA TECTOBOI BRIOOPKS MHOTO MEHBIIE ONTHOKH Ha
00y9ARme BRIOOPKS

C. ABJICHHE. BOSHHKAKIIES IPH PEIISHHH 3a1aY 00YISHHA ¢ YIHTEIEM, IPH KOTOPOM
PeIaroIIes MPaBHIo JOMYCKAST OOTBIIYIO0 OMIHOKY HA TECTOBOMH BBIOOPKE

(75

KpuTepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OreHka KpuTepuu orieHuBaHUs

3a4TEeHO 51-100%

He 3auTeHo 0-50%

5.2. OnucaHue KA/l OlleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIUIIMHE NPU MPOMe)XXYTOUHOMN
arrecTanuu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINMI

YpoBen
b
copmu Hey/A0BJIeTBOP Y/I0OBJIETBO O4YeHb
IJI0X0 XOpo1LI0 OT/INYHO NPEeBOCX0AHO
pOBaHH HTe/IbHO PHTE/IbLHO X0poIIo
0CTH
KOMIIeT
eHIUH
(uHpUK
aTopa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KOMIIEeT
eHIHIT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
- - 3HaHWK B
3HaHUM MuHUMaNbH | 3HAHUM B obbene YpoBeHb
TEeOpeTUUeCcKOoro 0 obneme, > 3HAHUI B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuarna. - JIOMYCTUMBI | COOTBETCTBY obneme, .
3HAHWUU HIDKe . oLemM 3HaHUM B
HeBo3M0XHOCTH 11 ypOoBeHb o1emM COOTBETCTB
MMHHMaJIbHBIX . rnporpamme obneme,
3HaHug OLIeHUTb TMOJTHOTY o 3HAHWM. rporpamme yIoLemM
. TpeboBaHUIA. TIOATOTOBKU TIpeBbILIAOLIe
3HAHUI [Homny1ieHo MO/ArOTOBKH rporpamme
Nwmemn mecto . JonymeHo M IpOrpamMmy
BCJIe[|CTBHE MHOTO . Jomny1ieHo TOATOTOBK
rpyOble OImUOKN HeCKOJIbKO MO/IFOTOBKHU.
OTKa3za HerpyObIx HeCKOJIbKO n. OmuboK
HeCyl1[eCTBe
obyuarolerocs ot (31114 (10)'4 Herpy6bIx HHEIX HeT.
oTBeTa o1nboK
o1n60K
OtcyTcTBUE TR —— IIpomemonc | Ilpomemonc | IIpomemonc | IIpozemonc | IIpomemoHcTp
MHWHHUMaJTbHBIX CTI; H pa THBIX TPUPOBAHBI TPUPOBaHbI TPUPOBaHbI TPUPOBaHbI | MPOBAHBI BCe
YMeHU. 3a,aa§ }?e OCHOBHbIE BCE BCE BCe OCHOBHBIE
HeB03M0>XHOCTh YMeHUs. OCHOBHbIE OCHOBHbIE OCHOBHbIE YMeHUs.
TIPOJIEMOHCTPUP
OL[€HWTb Hajuue Perienbl YMeHUs. yMeHUs. YMeHUs. PeriieHnl Bce
YMmenusa o OBaHbI
YMeHU OCHOBHBIE TUIIOBLIE Pemiennl Bce | PellieHbl Bce | PeliieHbl OCHOBHBIE
BCJI/ICTBUE 3a/lauu C OCHOBHBIE OCHOBHBIE BCe 3a/lauu.
yMmenus. imenu
OTKaza MECTO TDVELLE HerpyObIMU | 3azauu C 3a/laum. OCHOBHbBIE BrironHeHbl
obyuarorierocsi ot OLL[I/I6KI/Ip y OLIMOKaMM. HerpyObiMy | BBIMO/HEHBI | 3aauu C BCe 3aJjaHuis, B
oTBeTa BuIno/iHeHbI | OIIMOKaMH. BCe 33/]JaHUs | OTZeJIbHbIM | TIOJTHOM




u
HeCylIL|eCcTB
BeinonHeHsl ym
B TOJIHOM €HHBIMU
BCE BCe 3aJ]aHUs
obneme, HO HejoueTamM
3a/laHusl, HO | B IIOJIHOM
HEKOTOpbIe | H, obneme Ge3
He B obbeMe, HO
c BBITIOJIHEH | HE/I0YeTOB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bl BCe
obneme d
3a/laHus B
HefloueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnn . TPUPOBaHBI TPHPOBaHBI
bl Habop TPHPOBaHbI IIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MO>XXHOCTb 3a/jay He HaBBIKU NIPU Tpu .
JUist HaBBIKU IIPU TBOPYECKUN
OLIEHWTDb Ha/lure | TIPOZIeMOHCTPHP peleHnn pelIeHnn
Hagblku pelleHust pelueHnr TOAIXO[, K
HaBBLIKOB OBaHbI 6a30BbIe CTaH/|apTHBI HecTaHzAapT
CTaHJapTHBI CTaHZApTHBI peLLEeHHI0
BCJIe/ICTBUE HaBbIKY. VIMenu X 33714 C HBIX 3a/ja4
X 3a/ja4 ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM ommuboK 1 X 3a7iau
obyuatorjerocsi OT | OMHOKK u o1IMOOoK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0YeTaMHu
IITkasa oLeHUBAHUA NPU MPOMEXYTOYHOMN aTTeCTaluu
OneHka YpoBeHb NO/IrOTOBKH
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
[UMCLIUIJIMHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «IIPEBOCXOJHO», MPOJEMOHCTPHUPOBAHBI
3HAaHWs, YMEHHWs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/IHYHO Bce xomnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JUCLIMIUINHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O04YeHb XOPOIIIo Bce xkomrmeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarlpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HUXKe «0UeHb XOPOLLO»
XOPOILIO Bce xommnereHUMM (Y4acTW KOMIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX HarpasjeHa
JUCLIMIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yAOBJeTBOpHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO JUCLIMIUIAHA, c()OPMUPOBAHBI HAa YPOBHE He HIDKe «Y/[OBIeTBOPHTEILHO», TP 3TOM XOTS OBI
0JiHa KOMIIeTeHL{Usi CpOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEIEHO»
HeyjoB/eTBopuTe | X0Ts Obl O{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMbIe ISl OLEeHKH
pe3y/ibTaToB 00yuyeHHsi Ha MPOMEXKYTOYHOM aTTecTalMM C YKa3aHHeM KpHUTepUeB HX
OIleHUBaHMS:

5.3.1 TumnoBbie 3apaHus (oLeHOUHOe CPeACTBO - KOHTpO/JbHBbIE BOMPOCHI) /[ OLEHKHU
chopmupoBaHHocTH KomnereHuu [1K-13



1. BeposiTHOCTHas! TOCTaHOBKA 3afiaur 00yueHust 110 npeLieZieHTaM. [IpUHLIAIT MUHUMU3ALAH SMIIMPUUECKOT0
pucka. baiiecoBckasi Teopus pelieHuid. [IpyHIUI MakCcCUMyMa arlocTepUOpHON BeposTHOCTU. bailecos
KJlacCU(HUKATOP.

2. DKCniepuMeHTaTbHbIe METO/IbI OLIEHKH KauecTBa 00yJYeHusl.

3. MeToj HauMeHbIIMX KBaJpaTOB /i/1s1 pelleHysl 3aladd BOCCTAaHOB/IeHUsI perpeccru. ETo BEIBOJ Ha OCHOBe
MeTOZa MaKCUMaJIbHOTO TIpaBAonofobust. JInHeiiHas perpeccroHHasi Mojiesib. CrcTeMa HOPMabHBIX
ypaBHeHu. OCHOBBI perpeCcCMOHHOT0 aHasir3a (TIpoBepKa 3HaUMMOCTH K03 duineHToB, Ko3dduiireHT
JeTepMmyHaiuy [TMpcoHa, JoBepUTebHbIE MHTEPBA/IbI, aHA/THU3 OCTATKOB).

4. TIpobieMa repeobyueHust TIPU pellieHnH 3a/1a4i BOCCTAHOBJIEHUS perpeccud. MeTo/ibl 60pb0bI ¢
repeoOyueHHeM: COKpaIljeHHe YKC/Ia TapaMeTpPOB, Pery/sipu3aLyst (PUIpK-perpeccysi), MeTOZ, J1acco.
TpyZ0eMKOCTb METO/IOB.

5. MeTog 6/Kalix cocesielt /i perieHus 3a/jauu knaccudukarmn. Teopema 06 OIjeHKe pHCKa B METOZIe
OmKaiiiero coceza.

6. HauBHbIli OaliecOBCKUM K/1acCU(BUKATOP.

7. JIMHeMHbIN JYCKPUMHWHAHTHBIN aHaiu3. KBapaTHUHbIN JUCKPYUMUHAHTHEIN aHaau3. Jlorucrrnueckas
perpeccusl.

8. Hetiponnsbie cetu. ITepcenTpoH Po3eH0/aTTa. AIropuT™ 00y4eHUs epcenTpoHa Kak MeTogI
CTOXAaCTHUYECKOT0 TPaZIMeHTHOTO CITycKa. HelipoHHbIe ceTH [isl pellieHus 3aad KiacCu(UKaLuy U
BOCCTaHOB/IeHUs perpeccrn. OOydeHue cety. Peryssipusaiyist Kak Meto/; 60ps0bl ¢ iepeoOydeHueM. [ToHsSTHE O
r/TyOOKMX HEMPOHHBIX CETSIX.

9. MailiiHa OMOPHBIX BEKTOPOB. f1/jpa U CIIpsIMJISIIOLIME TIPOCTPAHCTBA.

10. JepeBos pemwennii. Metog CART (classification and regression trees) z/1s1 peliienust 3ajau KjaacCupUKaLyin
Y BOCCTaHOBJIeHHs perpeccuu. OTceyeHust BeTBel 1 BBIOOD hHHAMBHOTO JepeBa. MeTobl 00paboTKH
TMIPOMYILeHHbIX 3HAUeHU.

11. AHcambu pernaroiux rpasui (Kinaccudukaropos). [TpocToe 1 B3BellIeHHOE MOJI0COBaHUs. ByCTHHT.
Anropurm AdaBoost. OrieHKa oIMOKY Mpe/icKa3adust. BYCTHHT U aiIUTUBHBIE MO/led. [ paiieHTHLIN
OycTHHT. AJITOPUTM TpafiieHTHOro OycTrHra fepeBbeB pemennii (MART). Barrunr. AnropuTM ciry4aidHbIX
ZlepeBbeB (Cy4aiiHbIl jec.).

12. O6yuenue 6e3 yunresns. Knacrepusarus. Knacrepusais metogamu Teopur rpadoB. MeToz 1IeHTPOB
TsDKeCTH. MeTtoz MearaH. MeTo, HeueTKuX MHOXXeCTB. EM-anroputm.

13. Mepapxuueckas Kjiactepusalys. ArjioMepaTUBHbIE U pa3/ie/istolue MeTO/bL.

14. OcHoBb! Teopry BanHuka—YepBoHeHKuca. Jlemma bepHiurelina. Teopema 0 paBHOMEPHOM CXOAUMOCTH
SMITMPUUECKOr0 PUCKA K 0XKH/IaeMOMY PUCKY B CTyuae KOHEUHOT'0 K/lacca pellarolux rnpasuwi. O6ocHoBaHNe
MIPUHLUIIA MUHUMU3ALIUY SMIIMPUYECKOr0 pUCKa.

15. PaamepHocTh BanHuka— YepBoHeHKuca. JlemMa 3ayspa. Teopema 0 paBHOMepPHOW CXOAUMOCTH
SMITMPUYECKOro PUCKa K 0)KMJJaeMOMY PMCKY B C/Iyyae KOHeUHOU pa3MepHOCTH BanHuka—YepBoHeHKuca.
[IpuHLMI CTPYKTYPHON MMHHMH3aLIMU PUCKa.



Kputepuu onjeHnBaHus (0LleHOYHOe CpeCTBO - KOHTPO/IbHbIE BOIIPOCHI)

OneHka Kpurepuu onjeHrBaHUs

B]'Ia,quI/Ie OCHOBHBIM U JOMOJ/IHUTE/IbHBIM MaT€PUA/IOM NOCTATOUHOE WU/ C HE3HAUUTE/IbHBIMU

3a4TeHO
OLIMOKAMH U TIOrpemHOCTAMUA

He B/Ia/ieHNe MaTepraaoM, HeoOXO[UMBIM IO JaHHOMY TIpeJiMeTy, HeIocTaTouHO. PaboTy 3a Bpems
3aUTEHO  CeMecTpa MOXKHO OL|eHUThb KakK HeyZ0B/IETBOPUTE/ILHYIO

6. YueOHO-MeTOMUECKOEe H HH(OpMaIMOHHOE o00ecrieyeHne JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. ITnaroHoB A. B. MammHHOe o0yueHue : yueOHOe rocobue / A. B. TlnaToHoB. - Mocksa : FOpaiir,
2022. - 85 c. - (Boicmiee obpa3oBanue). - URL: https://urait.ru/bcode/508804 (maTa obpaiijeHus:
14.08.2022). - ISBN 978-5-534-15561-7 : 319.00. - Tekcr : asektponHsbiii // OBC "HOpaitt"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=821948&idb=0.

[lononHuTebHAS MUTEpaTypa:

1. ®nax I1. MamunHoe obyuenre. Hayka 1 MCKYCCTBO MTOCTPOEHUsI alTOPUTMOB, KOTODbIe U3BI€Kal0T
3HaHUS W3 JJaHHBIX : MoHorpadwus / @nax I1. - Mocksa : JIMK-npecc, 2023. - 401 c. - ISBN 978-5-89818-
300-4., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=878863&idb=0.

2. Python u mammmHHOe 0OyueHHe: KpaiiHe He0OX0AUMOe TIocoOve 10 HOBeIIIeH rpe/icKa3aTe/bHOM
aHAJTUTHKe, 00s13aTesibHOe /1J1s1 60/1ee ryOOKOro MOHUMaHUS METO/I0JIOTHU MAIlIMHHOTO 00yueHus /
Pamika C. - Mockga : JIMK-mipecc, 2017., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=659331&idb=0.

ITporpammHoe obecrieueHue 1 IHTepHET-peCypChl (B COOTBETCTBUH C CO/IePKaHUeM IUCIUTITAHBI):

1. The R Project for Statistical Computing https://www.r-project
2. Welcome to Python.org https://www.python.org/
3. scikit-learn: machine learning in Python scikit-learn.org/

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUIIMHBI (MO /1)

YueOHble ayUTOPWU [/ TIPOBeJeHHs] y4eOHBIX 3aHSTHH, TMpPeAyCMOTPEHHBIX 00Opa3oBaTenbHOU
MIPOrpaMMOM, OCHall[eHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUeCKUMHU
Cpe/iCcTBaMU 00yUeHUsI.

[MomereHyst 4711 CaMOCTOSITeNIbHOM paboThl 00YYalOIMXCS OCHAIL[eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MOXXHOCTBIO TIOAK/IIOUeHUs K ceTh "MHTepHeT" U obecriedyeHbl [JOCTYIIOM B 37I€KTPOHHYHO
MH(OpPMaIMOHHO-00pa30BaTe/IbHYI0 CpPesy.

[Mporpamma cocTtaBjieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nozarotoBky/crienyanbHocTy 01.03.02 - IpuknagHas maTeMaTvka 1 MHGOpMaTHKa.



Agtop(b1): 3on0Tbix Hukonaii FOppeBud, JOKTOp PU3MKO-MaTeMaTUUeCKUX HayK, JOLIEHT.
3aBenyroumii kKadeapoii: 3onotbix Hukonait FOppeBud, JOKTOp (PU3UKO-MaTeMaTUUeCKUX HayK.

ITporpamMma ozo6peHa Ha 3ace/jaHUM MeToAnuecKoi Komuccuu ot 02.12.2024, mpoTtokon Ne 5.
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