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I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH
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r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucuunaa 51.B./1B.02.06 MammHHOe 00ydyeHHe OTHOCUTCS K UacTH, (POPMHUPYeMO# yuaCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

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

KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM

(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins

KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
IIK-3: CnocobeH TIK-3.1: 3naem memoobl IIK-3.1: Tecm
co30aeamo u aHanu3a u uccae008aHus 3Hamb OCHOBHbIe 3quém:
uccnedosams Ho6ble | yamemamuveckux Modeneil 6  |KoHyenmyanbHbie u KOHMDObHbLE
Mamemamuueckue - P
obaacmu ¢pyHdamenmanbHoll | meopemuueckue modenu
Modenu & 80npochbl
uH¢opmamuxu u MAWUHHO20
ecmecmeeHHbIX
Haykax, UHGOPMAYUOHHBIX o0yueHusi, 0CHOBHble
npoMblLLAeHHOCTU mexHonoauil anzopummbl u
u 6usnece, c yuemom | IIK-3.2: Ymeem onpedensimb | MemoObl MAWUHHO20 OByueHus
803ModICHOCMell K/oUesble cgolicmea u OCHO8bI s13blka Python uiu
COBPEMEHHDIX 02paHuyeHusl cucmembl cpeobl
UH(POPMAYUOHHBIX ebiuCaeHuil R
mexHono2uil u
NpoepammuposaHus u
IIK-3.2:
KOMNBIOMepHOU Ymemb onpedensimb Katouegble
MmexHUKU ceolicmea 3adau MAWUHHO20
obyueHus
3. CTpyKTypa U cojep)KaHHe AUCIUIIAHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
oyHasi

O011as TPy/J0EMKOCTB, 3.€. 3
Yacos o yuedGHOMY I/IaHY 108
B TOM UMCJIe
ay//UTOPHbIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHS JIEKIIHOHHOT'0 THIIA 16
- 3aHATHA CEMHHAPCKOI0 TUMA (MPaKTHYeCKHe 3aHATHsA / TabopaTopHbIe paboThi) 16
- KCP 1
caMocTosTe/IbHasA padoTa 75
ITpomexyTouHas arrecTanysa 0




3auéTt

3.2. CozepxaHWe JUCIUIIIMHbI

(cmpmeypupoeaHHoe no memam (paaaeﬂam) C YKdsdaHuem 0MmMBe0eHHO20 HA HUX Koauuecmeda

akademMuyecKux uacos u 8uobl yuebHbIx 3aHamull)

HavmeHoBaHMe pa3[iesioB ¥ TeM JUCLUIUIMHBI Bcero B TOM UHC/Ie
(acen) KonTakTHast pabora (pabota Bo
B3alMO/IefICTBUY C IIperio/jaBaTesnem),
Yackl U3 HUX
aHSITHS CamocrosTenpHas
CeMHUHapCKOTo paGora
3aHATHA THNa o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakThueckde | Bcero Hachbl
THUMa 3aHsATHs/Mabopa
TOpHbIE
paboThI), Yacsl

0 0 0 0 0

¢ ¢ ¢ o) i)

0 0 0 0 s}
TTocTaHOBKa 3a/ja4 MAIIMHHOTO 00yUYeHwst 35 5 5 10 25
Ob6yuenue ¢ yurreaem 35 5 5 10 25
O6yuenue 6e3 yuntess 37 6 6 12 25
ArtTtectauus 0
KCP 1 1
HWTtoro 108 16 16 33 75

Conep)KaHne Pa3jie/ioB U TeM JUCHUIIMHBI

BEPOHTHOCTHHH IMOCTAaHOBKaA 3aJda4u 06yLIEHI/IH 10 TpeneieHTaM. HpI/IHL[I/IH MUHHUMU3AlIUH SMITMPHYECKOro

pucka. BaiiecoBckasi Teopusi pelieHuid. [IpUHIUIT MaKCMMyMa arloCTePUOPHON BepoATHOCTH. Baiiecos
K/1acCU(hUKATOP. DKCTIIEPUMEHTA/IbHbIE METO/IbI OLIEHKH KauecTBa 00yuyeHusi. MeTo/1 HAUMEeHBIITNX KBa/IPpaToB

AJId pellieHUdA 3aJa4 BOCCTaHOBJIEHWSA perpecCcuu. Ero BBIBO/J, HA OCHOBE MEeTO/Jld MdKCHMMAJIbHOI'O

npaB/onoo0vs. JIuHeliHas perpeccoHHasi Mofienb. CUcTeMa HOpMaTbHBIX YpaBHeHUH. OCHOBBI
PerpecCHOHHOTO aHa/M3a (MMPOoBepKa 3HaUMMOCTH KO3 PUIeHTOB, KO3 hUIMeHT AeTepMuHaliuu [TupcoHa,

JlIOBepUTe/IbHBbIE MHTEPBAJIbI, aHaM3 O0CTaTKoB). [IpobsiemMa iepeoOyUeH s TIpY PelieHUN 3afaunt

BOCCTaHOB/IeHUs perpeccuu. MeTozbl 60ps0BI € TiepeoOyueHreM: COKpalljeHre YKCIa IapaMeTpoB,

peryssipu3sanys (pUpK-perpeccus), MetTo jacco. TpyJjoeMKOCTb MeTOZI0B. MeToz G/mpKalIIux cocesieit asist

pellieHus 3a/1au Kinaccudukaiuu. Teopema 06 orjeHKe prcKa B MeTo/ie Ouiikatiiiero cocefa. HauBHbIN

OaiiecoBckuit KmaccubukaTop. JIMHeHHBIN JUCKPUMUHAHTHBIN aHanmu3. KBagipaTUuHbIN AUCKPUMHUHAHTHBIN

a"asm3. JlorucTuyeckast perpeccusi.

Hetiponnsie cetu. [lepcentpoH Po3en6sarra. Aroputm o0ydeHus TIepCenTpoHa Kak MeTo/| CTOXaCTUYeCKOro

rpaZvieHTHOro crycka. HelipoHHbIe ceTy [yist pellieHust 3a/jau KJIacCU(UKAIMK U BOCCTAHOBJIEHUS perpecChu.
O6yuenne cetH. Perymnsipusanus Kak MeToz, 60pb0bI ¢ iepeobydeHrieM. [ToHsTHE 0 TTyOOKMX HEMPOHHBIX

ceTsix. MaimHa OIMOPHBIX BEKTOPOB. H,qpa " CTIpAMJIAROIME TIPOCTPAHCTBA.

Hepebs pemiennii. Meton, CART (classification and regression trees) Jjis1 pelieHus 3a/jau Kiaccudukaum u

BOCCTAHOBJIEHUS perpecCcru. OrtceueHust BeTBe 1 BbI60p Cl)I/IHa]'II:HOFO AepeBa. MeTO,Z[LI O6pa6OTKI/I

MIPOTYIIeHHBIX 3HaUeHNA. AHCaMb/1 pelaroiux rpaBu (Knaccudukaropos). [TpocToe U B3BelieHHOE
ronocoBanus. Byctunr. Anroputm AdaBoost. OrieHKa OIMOKY Mpe/icka3aHus. ByCTHHT U a/|IUTHBHBIE

Mogenu. ['paguenTHeIN 6ycTUHT. ANropuT™ rpagueHTHOro OyctuHra fepeBreB peiiennii (MART). bBarrur.

AJITOpUTM C/TyYaiiHBIX ZiepeBbeB (CTydaiiHblii jiec.). Obyuenue 6e3 yuurens. Knacrepusauus. Knacrepusarus
MeToAamMu Teopuu rpadoB. MeTop 1ieHTPOB TsokecTu. Metos MeuaH. MeTo/ HeueTKuX MHOXKecTB. EM-




anroputM. Mepapxuueckas Kjiacrepusanus. ArjioMepaTyBHEIe U pasge/stolye MeTobl. OCHOBBI TeOPUU
Bannuka—YepBoHeHkuca. Jlemma bepHireiiHa. Teopema o paBHOMEPHOU CXOJUMOCTU 3MITMPAYECKOr0 PUCKa K
0XKHUJIAeMOMY PHCKY B C/Ty4ae KOHEYHOTO Kjlacca peliaroiiyx npapui. O60CHOBaHWe TIPUHLUIA MUHUMHU3ALUH
SMMUPHUECKOro prcka. PasmepHocts BanHuka— UepBoHeHKuca. Jlemma 3ayspa. Teopema o paBHOMepHOiA
CXOMMOCTH SMIMPUYECKOT0 PHUCKA K 0’KAJ,AeMOMY PUCKY B CJlydae KOHEYHOW pa3MepHOCTH BanHuka—
YepBoHeHKuca. [IpUHIUIN CTPYKTYpHOM MUHUMM3ALIMK PUCKaA.

4. YueOHO-MeToAMUYeCKOe ofecreyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXcsi

CamocrosiTenibHasi paboTa 00yuaroL[UXCsl BK/IIOUaeT B CeDOsi MOATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a[jaHUsIM JIJIsl TeKYIero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud 0 UTOraM OCBOEHMS JUCLIATIIUHEI
NpUBeJIeHHBbIM B I1. 5.

[1715 IOATOTOBKY K TIPAaKTUYeCKUM 3aHSITUSIM, CAMOCTOSITe/TbHON paboThl ¥ POMEXKYTOUHOM
aTTecTal[ud pPeKOMeHIyIOTCs 3/IeKTPOHHbIe pecypchl http:/www.uic.unn.ru/~zny/ml/

5. @oHA OLEHOYHBIX CPEeACTB /IS TEKYIero KOHTPOJ/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HeOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH

TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3ajaHus (oneHoOuYHOe cpeAcTBO - TecT) sl OLeHKH C(HOPMHPOBAHHOCTHU
komnerennu ITK-3:

1. Kakast u3 ciiefytolux 3ajau siB/sieTcs 3ajaueit obyuenus 6e3 yuurens?
a. BOCCTAHOBJIEHHE PerpecCcuu

b. knaccudukauys

C. K/lacTepu3arus

2. Kakast u3 cyief[ytoIyx 3a/1au siB/IsieTCs: 3aiaueli 00yueHusi C yuuTenem?
a. KnaccuduKaiys

b. k1acrepusanys

C. BOCCTaHOB/IeHWe (YHKLIMU pacripejesieHust

Kputepumu orjeHnBaHus (onjeHOUHOe cpeAcTBO - Tecr)

OueHnka Kpurepun oLieHUBaHUs

3auTeHo 51-100%

He 3a4TeHO0 0-50%

5.2. OnucaHue MIKaJl OIeHNBAaHUA Pe3y/IbTaToB 00yueHHs M0 JUCIUIIMHE ITPH MPOMe)XyTOYHOMH
arTecTanuu



IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

Yposen
b
cthopmu Hey/I0BJIETBOP Y/I0B/IETBO OYeHb
TJI0X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/IbHO Xopouio
ocTH
KoMIeT
eHIui
(uHpUK
aropa
AOCTHK He 3aUTeHO0 3a4TeHO
eHus
KoMIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUH B
3HaHUI MuHUManeH | 3HaHUH B P YpoBeHb
TeopeTHUecKoro 0 obnewme, ’ 3HaHUM B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHara. N JOIyCTUMBI | COOTBETCTBY obneme, N
3HaHUI HIDKe o 1o11eM 3HaHUH B
HeB03M0OXHOCTB Yl ypOBeHb oLeM COOTBETCTB
MHUHUMaJbHbIX . rporpamMmMe obbeme,
3HaHUS | OLIEHWUTH IIOJHOTY N 3HaHUM. rporpaMme yIo1emM
o TpeboBaHMI. MOATOTOBKH! TIpeBbILLIAOLIIe
3HaHUI [Jomny1ieHo MO/rOTOBKU rporpaMme
Nmenmu mecto . JonyieHo M IIpOrpammy
BCJIe/ICTBUE MHOTO . JomyieHo MOArOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKasza Herpy0bIx HECKOJIbKO u. Ommbok
HeCylllecTBe
obyuatorerocsi ot oboK Herpy6bIx HHEIX HeT.
oTBeTa ombok
otmboK
IIpogemoHc
TPUPOBaHBI
[Tpomemonc PHp
[IpogemoHc | Bce
IIposeMoHC | TpupOBaHbI
TPHUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE YMeHUs. IIpomemoHcTp
OCHOBHBIe OCHOBHbIe
OtcyTcTBHE OCHOBHBIe PemreHs! VIPOBaHbI BCe
I1pu pereHnn YMeHHsI. YMeHUSI.
MHHUMaJbHBIX YMEHUSI. BCE OCHOBHBI®
. CTaH/apTHBIX Peenst Periens! Bce
yYMeHUi. PellieHbl Bce | OCHOBHBIE YMeHUSI.
3ajiaq He THIIOBBIE OCHOBHBIe
HeB03MO>KHOCTb OCHOBHbIe 3afiauu C PelieHs! Bce
MPOAEMOHCTPUP | 3afiauu C 3a7auu C
OLIeHWTb Hajlnuue 3a7launl. OTZe/NbHBIM | OCHOBHBIE
Ymenus N OBaHbI HerpyObIMH | HerpyObIMu
yMeHuH BeimonHeHs! | U 3ajiaunl.
OCHOBHBIE omubKaMu. | oIIMOKaMU.
BC/Ie[ICTBUE BCe 337laHNsI | HecylecTB | BoirmosHeHbI
yMmenus. Vimenu | BeinosnHeHsl | BeinosHeHbl
OTKasa B [IOJIHOM €HHBIMHU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aflaHusl
obyuarolerocs ot obbeme, HO | HefjoueTaM | TOJHOM
ombKu 3aflaHusl, HO | B TIOJIHOM
oTBeTa HEeKOTOpble | U, obneme Ge3
HE B obneme, HO
c BBITIO/THEH HeJJ04eToB
TIO/THOM HEeKOTOpble
HejloueTaMH | bl BCe
obbeme c
3aflaHus B
HefloueTaMu
TI0/THOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [TpomemoHc
6a30BbIX ITpu perieHnN - TPUPOBaHbI TPUPOBaHBI
bl Habop TPUPOBaHbI ITpogeMoHCTp
HaBbIKOB. CTaH/JapTHBIX 6asoBble HaBbIKU
HaBbIKOB 6asoBble VpOBaH
HeB03MO>XKHOCTB 3a7a4 He HaBBIKY IIPA Tpx .
ISt HaBBIKU NIPU TBOPYeCKUH
OLIeHUTb Ha/IMuMe | MpOJeMOHCTPUD pelIeHnH perIeHnn
HaBbiku pereHust pelieHnn TIOAXOZA K
HaBBLIKOB oBaHbI Oa30BbIe CTaH/apTHBI HecTaH/apT
CTaH/IapTHEI CTaH/[apTHBI perIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. ViMenn X 3aflau C HBIX 3aja4u
X 3a7au C X 3a7a4 6e3 HeCTaH/lapTHbI
OTKasa MecTo rpy0Obie HEeKOTOpbIM Oe3
HEKOTOPBIM OIIMO0K 1 X 3ajau
obyuarorierocsi OT | OMIKOKK u oLIMbOoK U
u HeJloueToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJj04eTaM1
IITkana oneHMBaHUA [IPU IPOMEKYTOUHOHN aTTeCcTaliiu
OneHka YpoBeHb MO/IFOTOBKH
TPEBOCX0/{HO Bce KommereHIMM (YacTW KOMIIeTeHLMM), Ha (OpMHpOBaHHMe KOTOPLIX HarpaB/eHa
3aureHo JIUCLMIUIMHA, CHOpPMUPOBaHbI Ha YPOBHE He HIKe «IIPeBOCXOJHO», MPOJEeMOHCTPUPOBaHbI




3HaHUS, YMeHUs, B/afieHuss [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIIIe
NIpeJlyCMOTPEHHOIr'0 IIPOrpaMMOoit

OT/IMYHO Bce KommeTeHIM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIIUIMHA, chOPMUPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

O04YeHb XOPOIIIo Bce xommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMUpOBaHME KOTOPbIX HarlpaBjeHa
[IUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»

XO0pOo1110 Bce KommereHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, COPMUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».

yjaoB/ieTBOpUTeNnb | Bce KommereHIMM (W4acTH KOMITeTeHL[MH), Ha (OPMHMPOBAHHe KOTODBIX HarpaB/ieHa
HO [JUMCLUIVIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMIIeTeHIMs1 COPMHUPOBaHa Ha YPOBHE «Y/I0B/IETBOPUTEILHO»

HeyjoB/1eTBOpuTe | XOTs Obl OHa KOMIIeTeHLMst CQOPMHUPOBaHa Ha YDOBHE «HEY/|0B/IETBOPUTE/IBHOY.
JIBHO

He 3a4YTeHO0

TJI0X0 XoTs1 661 0Z]HA KOMITETEHLMsT CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tunosble KOHTPOJ/IbHBbIE 3adHHA HW/IH HHbI€ MaTepHd/Ibl, HEOGXOAI/IMBIE AJIA  OLl€eHKH
pe3y/ibTdaTOB oﬁyqel-ma Ha HpOME)KyTO‘-IHOﬁ dTTeCTdallU1 C YKd3dHUE€EM KPpHUTEpHEB HX
OIléHUBAHUA:

5.3.1 TumnoBbie 3apaHusA (oieHOUHOe CpeACTBO - KOHTpoO/IbHbIe BOMPOCHI) A/l OLIEHKH
copmupoBaHHocTH KomnereHnuu [1K-3

1. Hetipounbie cetu. [TepcentpoH Po3en6maTTa. AMTOpuTM 00yUueHHs IIEPCeNTPOHA KaK MeTO/
CTOXaCTUUYECKOro IpaZiueHTHOro ciycka. HelipoHHble ceTu J1s1 pelileHus 3afiay KiaaccuuKaLlyuu 1
BOCCTaHOB/eHUs perpeccur. Obyuenue cetu. Perymspusarys Kak MeToz, 60ps0b! ¢ miepeobyuenuiem. [ToHsTre o
r/TyOOKMX HEMPOHHBIX CETSIX.

2. MarviHa ONopHBIX BEKTOPOB. S1/ipa U CcripsMJIsFOILMe TTPOCTPaHCTBa.

3. lepesns pemienuid. Meton CART (classification and regression trees) f/isi petiieHus 3ajja4u Kjiaccudukayy 1
BOCCTaHOBJ/IeHUs1 perpeccuu. OTceueHrs BeTBel U BbIOOP (HHaIBLHOTO AepeBa. MeTozbl 06paboTKu
TIPONYLeHHBbIX 3HAUEHUM.

4. AHcam0s1 peluarOLMX MpaBus (KiaccudukaTopos). [IpocToe v B3BellleHHOe T0/I0COBaHuUs. BycTHHT.
Asnroputm AdaBoost. OrieHKa omMOKM nipe/icKa3aHusi. ByCTUHT ¥ afAuTHBHBIe Mo/en. I'paZiieHTHbIH
OyCTHHT. AJITOPUTM TpajieHTHOro OycTrHra fepeBbeB pemeHnii (MART). BarruHr. AIropuT™ Cry4aiHbIX
JlepeBbeB (Cy4aiiHblii ec.).

5. O6yuenue 6e3 yuutesns. Knacrepusaius. Knactepusaius MetoiaMmu Teopu rpados. MeTos 11eHTPOB
TsDKeCTH. MeTos MeiiaH. MeTo/1 HeueTKUX MHOXKeCTB. EM-anroputm.

6. Vlepapxryeckas KiacTepusaliysi. ArjioMepaTUBHbIE U paszie/isitolie MeTO/bI.

7. OcHoBBI TeopuM BanHuka—YepBoHeHKuca. Jlemma bepHiuTeiiHa. Teopema 0 paBHOMEPHOM CXOJUMOCTH
SMITMPUUYECKOr0 PUCKA K OXKH/IaeMOMY PUCKY B CTyuae KOHEUHOT'O K/lacca pellaroljux rnpasuwi. O6ocHoBaHNe
MIPUHLUIIA MUHUMU3aLAY 3MIIMPUYeCKOr0 pyCKa.

8. PazmepHocTh BanHuka— YUepBoHeHKuca. Jlemma 3ayapa. TeopeMa 0 paBHOMeEpPHOHN CXOAMMOCTH
SMITUPUUECKOr0 PUCKA K 0>KM/IaeMOMY PUCKY B Cy4yae KOHEUHOM pa3MepHOCTH BarnHuka—YepBoHeHKHCA.
[TpuHLUIT CTPYKTYPHOM MUHUMH3ALIUM PUCKa.



9. BeposiTHOCTHast TIOCTAHOBKA 3a/jaui 00yueHus 1o TipeliefieHTam. [IpUHLMIT MUHUMHA3aUY SMITUPUYECKOT0
pucka. baiiecoBckasi Teopus pelieHuid. [IpyHIUI MakCcCUMyMa arlocTepUOpHON BeposTHOCTU. bailecos
KJlacCU(HUKATOP.

10. DKcrieprMeHTaIbHbIE METO/IbI OLIEHKH KauecTBa 00yUYeHusl.

11. MeToj HaMMeHbIIMX KBaJpaTOB Ji/1s1 PellieHysi 3alauy BOCCTAHOB/IeHUsI perpeccru. ETo BEIBOJ Ha OCHOBe
MeTo/ja MaKCHMa/IbHOTO NpaBonofo6us. JInHeiiHas perpeccuoHHast Mojiesib. CrucTeMa HOpMasbHbIX
ypaBHeHui1. OCHOBBI PerpecCHOHHOI0 aHanu3a (MpoBepKa 3HauMMOCTH K03 duieHToB, K03 dULeHT
JeTepMmuHauy [1MpcoHa, A0BepUTeIbHbIE MHTEPBAJIb, aHA/THU3 OCTATKOB).

12. TIpo6siema riepeoOyYeHust PY PelTlieHrH 3a/jaul BOCCTaHOBJIEHHsI perpeccuu. MeTo bl 60ph0ObI C
nepeoOyueHHeM: COKpalljeHHe UKC/Ia apaMeTpoB, peryisipusaLiys (pupK-perpecchsi), MeToz, 1acco.
Tpy10eMKOCTb MeTO/IOB.

13. MeTop, 6mmkaimx cocesiel s pelieHus 3ajauun knaccudukarmu. Teopema 00 OIjeHKe PHUCKa B METOJIe
6mpKaiiiiero coceza.

14. HauBHbI# OaliecoBcKuit Kiaccu(rKaTop.

15. JIuHeliHbIM AUCKPUMUHAHTHBIN aHann3. KBafpaTHuHbIN JUCKPUMUHAHTHBIN aHamu3. Jloructuueckas
perpeccusl.

Kputepuu oneHnBaHus (0LieHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kputepuu orjeHuBaHus

BHaAEHI/Ie OCHOBHBIM U [OIIOJTHUTE/IbHBIM MaTe€pHa/IOM A0CTATOYHOE WKW C He3HAUNTE/IbHbIMH

3a4TeHO
OLIIMOKaMU U TMOrpemHOCTAMMA

He B/IajleHle MaTepranaoM, HeoOXOUMBIM I10 IAaHHOMY TIpe/iMeTy, HeZlocTaTouHo. PaboTy 3a Bpemst
3aUTeHO |CeMecTpa MOXKHO OLeHUTh KaK Hey/I0BIeTBOPUTEIbHYIO

6. YueGHO-MeTOfMUECKOE M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/y/151)

OcHOBHas1 MTeparypa:

1. ITnaroHoB Anekcedt BiaguMupoBud. MaiimmHHOe obyueHue : yuebGHOe rocobue /st By30B / A. B.
[TnaToHOB. - 2-e u3f. - Mockea : FOpaiit, 2025. - 89 c. - (Bsiciiiee oopa3oBanue). - ISBN 978-5-534-
20732-3. - Tekcr : snekTpoHHsbIM / DBC "FOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=923610&idb=0.

[oronHuTebHas UTepaTypa:

1. ®nax I1. MammaHOe 00yueHre. Hayka ¥ HCKyCCTBO TIOCTPOEHHsT alTOPUTMOB, KOTOPbIE U3BJIeKalOT
3HaHMS U3 JaHHbIX : MoHOTpadus / Paax I1. - Mocksa : [IMK-mipecc, 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 mammHHOe 0OyueHue: KpaiiHe HeoOX0oArMOe 1ocobue TI0 HoBelilIel mpe/icKa3aTeTbHOM
aHaJIMTHKe, 00si3aTesibHOe Ayisi 6osiee ryOOKOro MOHUMaHUS METO/J0JIOTUA MallIMHHOTO 00yueHust /
Pamika C. - Mocksa : IMK-npecc, 2017., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=659331&idb=0.



3. Kopoteer M. B. [IpakTuKyM 1o MamimHHOMY 06ydeHuto Ha Python : yue6Hoe mocobue 110
JucHuruiiHe: «MarimmHHoe oOyueHue» [l CTyIeHTOB, 00yuaroruxcsi 1o HarnpassieHusiM: 01.03.02
«[IpuknazgHas MmaTemaTtvka v uHpopmarrka», 09.03.03 «IIpuknagHas UHpopMaTHKa», BCex MpoQuiien
(mporpamMmbl TOATOTOBKY 6akanaBpoB). Y. 2. [IpakTUKyM 10 MallIuHHOMY o0yueHuto Ha Python. Hactb

2 / KopoteeB M. B.,0OaunijoBa B. A.,ITnemakoBa E. C. - Mocksa : ®uHaHCOBbIN yHUBepcuTeT, 2024. - 77
c. - Knura u3 komiekiuu ®@UHaHCOBBIM yHUBepcuTeT - MHbopMaTUKa.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=927158&idb=0.

[TporpammHoOe obecrieueHre U VIHTepHET-peCcypChl (B COOTBETCTBUU C CO/IePXKaHUEM IVCIUTUIAHBI):

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-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOJY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrPaMMOM, OCHaIleHbl MYyJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00yYaroLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IOUeHUs1 K ceTd "VHTepHer" W obecrieyeHbl [OCTYTIOM B 3/IEKTPOHHYIO
MH(OpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

ITIporpamma cocTtaBieHa B cooTBeTcTBMM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
nogrotoBku/crieqanbHocT  02.03.02 - ®yHAameHTasnpHass WHQPOpPMaTMKa U HMH(OpPMaLMOHHbIE
TeXHOJIOTUH.

Agstop(b1): 3on0Tbix Hukonait FOppeBud, JOKTOp PU3MKO-MaTeMaTUUeCKUX HayK, JOLEHT.
3aBeayroumii kKadeapoii: 3onoteix Hukonaii FOppeBuy, JOKTOp (U3MKO-MaTeMaTUUeCKUX HayK.

ITporpamMma oz006peHa Ha 3ace/jlaHUM MeToAnuecKoi Komuccuu ot 02.12.2024, mpotokon Ne 5.
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