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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.B.02 MammHHOe o6yueHre OTHOCUTCS K 4aCTH, POPMUPYeMOM Y4aCTHUKaMHU
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{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
ITK-11: CnocobeH TIK-11.1: 3Haem memoObl IIK-11.1: KonmponbHas
paspabambieams u paspabomku u aHanusa 3HATH paboma DK3aMeH:
ananusuposamb KOHUenmyaabHbIX U OCHOGHbIE KOHYenmydaabHbie U KOHMDOABHBIE
KOHYenmyasbHble U o P
meopemuueckux modesell meopemuueckue Mooenu
meopemuueckue 60npochbl
peuwiaembix MAWuUHHO20 00OyUeHust
MoOenu peuwiaeMbix
sadau npou3800CM8eHHO-
npou360dcmeeHHo- mexHon02u4ecKux 3a0ay IK-11.2:
T IIK-11.2: ¥Ymeem npumeHsamb
mexHo/si02uuecKkou D YMETH
desimesnbHOCMU Memoodbl pazpabomku u
paspabambigamb u
aHanu3a KOHYenmyanbHbIX U
N aHaausupoeamb
meopemuyueckux mooenetl
KOHYenmyaabHble U
pewiaemblix
meopemuueckue Mooenu
npou3800CM8eHHO-
MAuWUHHO20 0byueHus
mexHo/02UuUecKUx 3a0au
IIK-11.3: imeem HaebIKu
npumeHeHust Memooos TK-11.3:
paspabomku u aHaauza BJIAIETD
KOHUenmyabHbIX U HABbIKAMU NPUMeHeHUs1
meopemuueckux mooeell Memooos pazpabomku u
pewaembix npou3godcmeenHo- | dHAAU3A KOHYeNnmMyalbHbIX U
mexHo02uHecKux 3a0au meopemuteckux modeell
MAuWUHHO20 0byueHus
IIK-4: CnocobeH ITIK-4.1: 3Haem MemoOb! IIK-4.1: Tecm
paspabambieams u paspabomku u aLanusa 3HATH DK3aAMEH:
amaausuposamb KOHUYenmyaabHbIX U OCHOBHbIe af20pUMMBb! U KOHMDOAbHbLE
KOHyenmyanbHble U - P
meopemuueckux mooeetl MemoObl MAWUHHO20 06yUeHUs!
meopemuueckue 60npoChl
pewaemblx Hay4Hblx npobaem | 0CHO8bI A3bika Python uau
modenu pewaemblx .
HayuHbIX u 3adau cpeobl eblyucaeHull R
npoGsem u 3adau IIK-4.2: ¥Ymeem npumeHsamb
MmemoObl paspabomxu u
pasp ITK-4.2:
aHanu3a KOHYenmyanbHbIX U
genmy YMETb
meopemuyueckux mooenetl
Ucnonb308amb Memoobl
pewiaemMbiX HaQy4HbIX npobnem
MAWUHHO20 0byueHus Ha
u 3a0au
npakmuxe, ymems oyeHusamsb
IIK-4.3: Umeem HasblKu
Kauecmeso memooos




npuMeHeHuUst Memooo8
paspabomku u aHaauza
KOHYenmyaabHbIX U
meopemuuecKux mooenell
pewiaembiX HAy4YHbIX npobiem

u 3a0au

pabomamsb ¢ 6ubauomexoti
Scikit-Learn uau cpedoti 015

cmamucmuy4eckux ebtyucaeHutl R

I1K-4.3:

BJIAJETD

HABbIKAMU NPUMEHeHUs1 U
avanu3a kauecmea memooos
MAWUHHO20 06yyeHuUs Ha
npakmuxe,

pabomams ¢ bubauomexoti
Scikit-Learn uau cpedoti 015

cmamucmuy4eckux ebiyucaeHutl R

3. CTpyKTypa M cojep)XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUII/TUHBI

oyHasn
OG61yasi TPy/[0€MKOCTB, 3.€. 4
Yacos 1o yue0HOMY IJIaHY 144
B TOM 4HUCJIe
ay/JUTOpHbIE 3aHATHSA (KOHTAaKTHas padoTa):
- 3aHATHA JIEKIIMOHHOI'0 THUIIA 32
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1adopaTopHbIe padoThI) 32
- KCP 2
caMocTosATe/IbHasA padoTa 42
IIpomexyTouyHas arTrecTanyusa 36
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpykmypupoeaHHoe no memam (pasdenam) C YKa3aHueM OmMEe0eHHO20 HAa HUX Ko/auuecmed
akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutl)

HaunmeHoBaHue pa3JenoB U TeM AUCLIUTUIUHBL Bcero B TOM UHCJIe
Yacel
( ) KonrakrHas pabora (paboTa BO
B3aMMO/IEIICTBUH C IIperojiaBaTesiem),
Yackl U3 HUX
JaHSITHS CamocrosTenpHas
CEeMHHapCKOro pabora
3aHATUA THMa obyuarorerocs,
JIEKLJUOHHOTO | (MpakTHueckue | Bcero qacel
TUMa 3aHsATHs/Mabopa
TOpHBIE
paboThI), Yacel
b b b b b
0 0 0 0 0
TTocTaHOBKa 3a/ja4 MAIIMHHOTO 00yUeHHst 34 10 10 20 14
O6yueHue ¢ yuuTenem 34 10 10 20 14
Ob6yuenue 6e3 yuuress 38 12 12 24 14




Arrecrarus 36

KCP 2 2

HWToro 144 32 32 66 42

Copiep>kaHue pa3/e/ioB U TeM [JUCIUILTUHBI

BeposTHOCTHast TOCTaHOBKA 3aJauu 00y4eHus 110 rperieieHTaM. [IpUHLIMNT MUHUMU3ALY SMIMPUYECKOT0
pucka. baiiecoBckast Teopus perueHHid. [IpyHIMT MakcMyMa arocTepruopHoOii BeposiTHOCTH. baliecos
KaccuukaTop. JKCrepUuMeHTaIbHbIe MeTO/IbI OL{eHKH KauecTBa 00ydyeHUs. MeTo | HaMeHbIINX KBaZIpaToB
[ pellieHus 3a/laui BOCCTaHOB/eHUs perpeccuu. Ero BbIBOZ Ha OCHOBE MeTO/ja MaKCUMaIbHOTO
nipaBzionofo6us. JluHeliHas perpeccoHHast Mofienb. CrcTeMa HOPMaslbHbIX ypaBHeHMA. OCHOBBI
perpecCHOHHOTO aHaM3a (MTPoBepKa 3HaUMMOCTH KO3 GUieHToB, KO3 dUIMeHT AeTepMuHaliuu [TupcoHa,
Jl0BepUTe/IbHbIe UHTEPBaJIbl, aHa/n3 ocTaTKoB). [IpobsiemMa epeoOyueHys TIpY pelieHUH 3afaunt
BOCCTaHOB/IeHUsI perpeccru. MeTozbl 60pr0BI € repeoOyueHreM: COKpalljeHre YKCIa apaMeTpoB,
perysisipu3sanysi (pUAK-perpeccus), MeTo acco. Tpyj0eMKOCTb MeToZIoB. MeToz O/mpKalImx cocesieit asist
pelleHus 3a1aun Knaccudukaimu. Teopema 06 olieHKe prcka B MeTo/ie Orpkaiiiinero cocesia. HauBHbIi
OariecoBCKUH KaccubuKaTop. JIMHeHHbIN JUCKPUMUHAHTHBIM aHamu3. KBapaTHUHbBIA JUCKDUMWHAHTHBIN
a”a/m3. Jlorucruueckast perpeccusl.

Heiiponnsie cetu. [lepcentpon Po3en6sarra. Anroputm 00ydeHus TIepcenTpoHa Kak MeTo/| CTOXaCTUYeCKOro
rpaiMeHTHOrO crycKa. HelipoHHBIe ceTH Jisi pellieHus 3a[au K1acCu(YMKalii U BOCCTaHOBJIEHHS PerPecCuH.
Ob6yuenue cetu. Perynspusaiius Kak MeTo/i 60pb0bI ¢ iepeobyuenriem. [ToHSTHE O TIyOOKHUX HEMPOHHBIX
ceTax. MalrHa OnopHBIX BeKTOPOB. f/ipa U CpsAMJISIOILIMEe TTPOCTPaHCTBa.

Hepesbst pemennii. Metog CART (classification and regression trees) /s peleHust 3azau KiaacCudUKalyuy v
BOCCTaHOB/IeHUs perpeccuu. OTceueHns BeTBell ¥ BEIOOD GrHa/MBHOTO AepeBa. MeTtozbl 06paboTku
MIPOMYIIEeHHBIX 3HaUeHnA. AHcamMby petaroux rpaeu (Knaccudukaropos). [IpocToe v B3BemeHHOe
rosiocoBanusi. Bycrunr. Anroputm AdaBoost. OueHKa ommoky npeficka3aHusi. ByCTUHT ¥ aiiuTUBHbIE
Mogenu. ['pajieHTHBIN OyCTUHT. AMTOPUTM TpafeHTHOro OycTrHra JepeBbeB petenuii (MART). BarruHr.
AnropuTt™ ciy4aiiHbIX JiepeBbeB (C/ydaiHbii siec.). Obyuenue 0e3 yuutesns. Knacrepusaims. Knacrepusanus
MeTo/jlaMu Teopuu rpadoB. MeTos 1jeHTPOB TsokecTr. MeTos MeaiiaH. MeTo/1 HeueTKUX MHOXKeCTB. EM-
anroputM. Mepapxuueckas KinacTepusanysi. ArJoMepaTyBHbIE U paszesisitoliye MeTobl. OCHOBBI TEOPUU
Bannuka—YepBoneHkuca. Jlemma bepHiureiiHa. Teopema 0 paBHOMEPHOM CXOJUMOCTU 3MITMPAYECKOT0 PUCKA K
0XKHUJ,AeMOMY PHCKY B C/Ty4ae KOHEYHOTO Kjlacca peliaroiiyx npaBuia. O60CHOBaHWe TIPUHLUITA MUHUMH3ALUM
SMMUPHUECKOro prcka. PasmepHocts BarnHuka— UepBoHeHKuca. Jlemma 3ayapa. Teopema o paBHOMepHOi
CXOMMOCTH SMIMPUYECKOT0 PHUCKa K 0’KWJ,aeMOMY PUCKY B CJlydae KOHEUYHOW pa3MepHOCTH BanHuKa—
UepBoHeHKuca. [IpUHIMIT CTPYKTYpPHON MUHMMHU3AL{UHU PUCKa.

4. YueOHO-MeToAMYeCKOe o0ecneyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCsi

CamocrosiTenibHasi paboTa 00yuaroL[UXCs BK/IIOUaeT B CeDOsi MOATOTOBKY K KOHTPOJILHBIM BOITPOCAM U
3a[laHUsIM JIJIsl TeKYIero KOHTPOJIsi U TIPOMEXYTOUHOM aTTeCTallud IO WUTOraM OCBOEHWS JUCLIATITUHEI
TNpYUBeJIeHHBIM B I1. 5.

1715 TOATOTOBKY K TIPAaKTUUYeCKUM 3aHSITUSIM, CAMOCTOSITe/TbHON paboThl U POMEXKYTOUHOM
aTTecTal[uy PeKOMeH/YIOTCS 3/IeKTPOHHBIe pecypchl http://www.uic.unn.ru/~zny/ml/



5. @OHJ OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYyTOUHOM
aTTecTalyi Mo JUCIUILIMHE (MOY/II0)

5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposibHasi pabora) /il OLIEHKH
copmupoBaHHocTH KomneTeHnuu ITK-11:

1. daua oOyuaromas EEIDOpKA

X1 0211124446
X2 4435410211
v 0o00011111

MeTozom THHeHHOTD THCKPHMHHAHTHOTO dHATH3A 4718 KAEIOIO KIACCA HOCTPOHTE
MHCEPHMHHAHTHYED (DVHKITHIO M 3aTHCATE YPABHEHHE PA3IETAI0IEH MOREPXHOCTH.
2. Jama obyuaroman eerOopka (cM.  TadommEmy  Beimme).  MeTtogoM  KBagpaTHEHOrO
IHCKPHMHHAHTHOTO AHATH3A IOCTPOHTE JTHCKPHMHHAHTHEIE (yVHEIHE.

Kputepuu oneHuBanus (oneHoOUHoe cpeAcTBO - KoHTpo/IbHas padoTa)

OneHka Kpurepuu orjeHrBaHUs

PeilieHbI Bce OCHOBHBIE 3ad4M. BrinonHeHsbI Bce 3aJlaHHs, B IIOJIHOM obneme 6e3

MpeBOCXO0JHO
HeJo4ueToB

PellieHbI Bce OCHOBHBIE 3a/la4i C OTZe/IbHbIMH HeCyIlljeCTBeHHbBIMH HeJloUueTaMH,

OT/IMYHO
BBITIOJ/IHEHBI BCe 3a/idHHA B II0O/THOM obneme.

PellieHbI Bce OCHOBHBIE 3aauu. BrinonHeHsI Bce 3a/]aHKs, B IIOJTHOM O6LEME, HO

OY€eHb XOPOLIO0
HEKOTOphbIe C HeJOUEeTaMH

PeliteHbl BCce OCHOBHBIE 33/jauMl C HeTpyObIMH OLIMOKaMu. BeirosiHeHbI Bee

XOPpOLIO0

3ajlaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpbIe C HefloueTaMu

Per1ieHbI TUTIOBBIE 33/jauM C HerpyObIMU OILIOKaMU. BbINoHeHb! Bce 3a/laHusi, HO
YJOB/IETBOPUTEBHO

He B TI0JTHOM 00beMe.

I1pu pelleHNH CTaH/APTHBIX 3a/a4 He MPO/IeMOHCTPUPOBAHbI OCHOBHBIE YMEHHSI.
Hey/J0B/IeTBOPUTE/TbHO

Vimenn MecTo rpyObie OITMOKU

OTCyTCTBHME MMHUMA/bHBIX YMEHUH pelieHus 3aau. HeBo3MOXXHOCTb OLIeHUTh
TIOXO

Ha/miuue YMEHI/H\/JI BC/IeCTBHE OTKa3a 06yqa}0Lueroc;1 OT OTBeTa




5.1.2 TunoBble 3ajaHus (oueHo4yHoe cpeAcTBO - TecT) ANA oHeHKM C(OPMHPOBAHHOCTH
komneteniuu ITK-4:

1. }'.-:II;.'LH H3 COSOVEOLIEIX 2303 HBNHACTCH 'i’.‘l:l..'l'-l':i-! L"L:|]."I€H:I'IX 6:1 }"[i!IC.']K-.'
3. BOCCTAHOBTISHHE PETPECCHE
b. EA3accHOHMEATEA
£, KaAcTepmIaumE (*)

Kﬂmﬂ 03 C.‘[CJ’}'E("I]I:TX 3434 ABNALTCA 1:1,:[.1l'rcii_' c.c'\:,'rrcnnx C "\-"ri!']"t.']":.\j?
a. EAaccHbHEALLA (+)
L". Eaasg re[.u:'m:rm
C. BOCCTAHORTSHME HVHENHM PacTpeIeTesna

3. IlepeodyueHHeM HASEIBACICA

8. HABISHHS. BO3HHKEAHIIIES ]1|;"I:I! l:ltL'l.[IC‘HII:II I0aa1 06*_"!:]!]’[.‘! C YHHTETEM. 'I'I]!'II! B’.C\'.I.'D]I\M
OITEHKA PRIIAKINEro OpABRIA Ho TeeToBoll BHOOPKS MEOTO OoIbIle OIIROKH HaA
ooy LaRowedl BRCopEs ()

I.". SBACHAS. BOIHAEIARIOCS :ITP'I.'[ PEDICH'HII IAJAT 06}'([:]!]1!{ [ :.TI.'HTC.'.I':M. ]'I]}'I'! 'KOTOPO}I
OITHOKS PeNIAKINETo OPABHA HA TeCToROM BEIGOpES MEOTO MEHBIIE CIOHOKH HA
odvuaromett Bpdopke

€. ABISHHE. BO3HHKEAHIIIRES ]1|;"I:I! l:ltﬂ:c‘H[I:H IE3a4 DL:\IT‘I:I:H]]E{ C YHHTSTIEM. ]'.I].'|]'[ HGT\O]]L'\M
PEMAKICS HPABRTO JOMYCEACT GOIBIMIVED CIIHOKY HA ToCTOBOR BMOOpPRE

[ )

Kpurepumu orjeHnBaHus (0LjeHOUHOe CpeACTBO - Tecr)

OrieHka

Kpurepuru orjeHUBaHUS

3a4TeHO

51-100%

He 3a4TeHO

0-50%

5.2. OncaHue MIKaJI OleHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMe)XXyTOUYHOMH

aTTecTalyu

IIIkana oueHuBanus c)OPMHPOBAHHOCTH KOMIIETEeHI[HI

Yposen
b
copmu Hey/A0BJIeTBOP Y/I0BJIETBO O4YeHb
N/10X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
pOBaHH HTEe/IbHO PHTE/IBHO X0poIIo
ocTH
KOMIIeT
eHIUH
(uHAMK
aropa
AOCTHXK He 3aUTeHO 3a4TeHo
eHus
KoMIeT
eHIHiT)
YposeHs
OtcyTcTBHE YpoBeHb poset
” o 3HaHUH B
3HaHUI MuHUManeH | 3HaHUH B obBeMe YpoBeHb
TeopeTHUeCcKoro 0 obbeMme, > 3HaHWUK B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHa’a. N JIOIyCTUMBI | COOTBETCTBY obneme, .
3HaHUM HIDKe i, 1o11eM 3HaHUH B
HeB03MOKHOCTB 1 ypoBeHb 0I1eM COOTBETCTB
MHHUMaJbHbIX . rporpamMmMe obneme,
3HaHWSA | OLeHUTb NOJHOTY o 3HaHUM. rnporpamme yIo1emM
o TpeboBaHUI. MOATOTOBKH! TIpeBbILLIAOLIe
3HaHUN [Jony1ieHo MO/rOTOBKU rporpaMme
Nmenu mecto . JonyieHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'0 . JonyieHo MOJrOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKasa Herpy0bIx HECKOJIbKO u. Ommbok
HecyIecTse
obyuatorerocs ot orboK Herpy06bIx HHEIX HeT.
oTBeTa ormmboK
ormuboK
OtcyTcTBUE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilpopemonc | ITpopemoHCTp
MHHUMa/IbHbIX CTaH/JapTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBAaHbl | TPUPOBaHbI | MPOBaHBI BCE
VMenus YMEHHH. 3a7iau He OCHOBHBIe BCe BCe BCE OCHOBHbIe
= | HeBo3moxxHOCTB TPOZIEMOHCTPUP | YMEHUSI. OCHOBHBIE OCHOBHBIE OCHOBHbIe yYMeHUsl.
OLIeHWUTb Ha/lnuue | OBaHkI PerreHs! YMeHUSI. YMeHUSI. yYMeHUsI. PemeHe! Bce
yMeHHU OCHOBHbIe THUIIOBbIE Pemensl Bce | PermeHsl Bce | PerteHbl OCHOBHBI®




BCe
OCHOBHBIE
OCHOBHBIE
OCHOBHEBIe 3a/laum C
3a7iaum C 3a/1auu C
3a7launl. OTZeNbHBIM
HerpybbIMU | Herpy6bIMU
BeinonHens! | u 3ajauu.
ommbKaMH. | oummbKamu.
BCJIe/ICTBUE BCe 33/laHUsI | HecylecTB | BbIrnosiHeHbI
yMenus. imenu | BeimonHeHsl | BoimonHeHbl
OTKaza B IOJIHOM €HHBIMU BCe 33/]aHus, B
MecTo rpy0Obie BCE BCe 3afIaHust
obyuatolerocs ot obbeme, HO | HezjoueTaM | IMOJIHOM
OIINOKH 3aflaHus, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B o6beme, HO
d BBITIOJIHEH HeJloueToB
TIOJTHOM HEeKOTOpble
HeJjoueTaMH | bl BCe
obbeme c
3aflaHys B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OtcyTcTBUE ITpogemoHc IIpogemoHc
MHMHHMMaJ/IbH ITposeMoHC
6a30BbIX ITpu perennn . TPHPOBAHbI TPUPOBAHBI
bl HabOp TPHUPOBaHBI ITposeMoHCTp
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie HpOBaH
HeB03MO>XHOCTB 3a7jay He HaBBbIKH IIPU TpH .
Jist HaBBIKY IIPA TBOPYeCKHUH
OLIEHUTh HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
Hagbiku pelIeHyst pelLIeHnH TIOAXOZ, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHNI0
BCJIE[ICTBHE HaBbIKYU. VIMenu X 33/1a4 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaH/apTHBbI
OTKasza MecTo rpybbie HEKOTOPbIM 6e3
HEKOTOPbIM omuboK 1 X 3374
obyuarorierocsi OT | OIIKUOKH u OLIMOOK U
u HeJJoueToB
oTBeTa HesloueTaMu HeJJ04eToB
HeJloueTaMu
IIIkana OIl€eHHMBAaHUA IIPHA NMPOMEKXKYTOUHOU aTTECTAIIUHN
OneHka YpoBeHb NOJr0OTOBKH
TPEBOCX0/{HO Bce KowmmeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLUIVIMHA, CGOPMUPOBAHBI Ha YPOBHE He HIDKE «IIPEBOCXOJHO», IMPOZeMOHCTPHPOBAaHBI
3HaHWs, YMEHHWs, B/aJIeHUs M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIIE
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce xkomrmeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa YPOBHE He HHXKe «OT/IUYHO».
3auTeHo OYeHb X0pPOLIOo Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpasjeHa
JUCLIIUINHA, ChOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOo1110 Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHHWe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yAOB/IeTBOpHUTEb | Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
HO [IUCLIMIUIMHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/IOBJIE€TBOPUTEILHO», MPU 3TOM XOTS ObI
0[jHa KOMITeTeHL{isI ChOpMHUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeypoB/eTBopure | XoTs Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIbHO
He 3aUTeHO
TIOXO0 XoTst 6bI 0/IHA KOMITETEHLUsT COPMHUPOBAHA HA YPOBHE «ILIOXO0»

5.3 Tunosblie KOHTPOJ/IbHbIE€ 3ddHHA W/IH HHbIE MaTepHd/ibl, H606X0}J[I/IMBIE AJIsA OLl€éHKH
pe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMC)KyTO‘—IHOI‘/’I dTTeCTallUl C YKd3dHUE€EM KPpUTEpHEB HX
OIl€eHUBaAHHUA:



5.3.1 TumnoBbie 3apaHusi (oueHOUHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /A OLEHKHU
copmupoBanHocTu KomnereHmu [1K-11

1. Hetipounsie cetu. [Tepcentpon Po3enbmarTta. AnroputM 00ydeHus TIepCenTPOHa Kak MeTo/
CTOXaCTAYEeCKOT0 TPafIMeHTHOTO CITycKa. HelpOHHbIe CeTH /IS pelieHus 3a7au KinacCuhuKaiuu u
BOCCTaHOB/ieHUs perpeccud. OOydenue cetu. Peryssipusaiyst Kak Metos; 60ps0bl ¢ iepeoOydeHueM. [ToHsITHE O
rTy60KUX HEHPOHHBIX CETSIX.

2. MammHa OnopHBIX BEKTOPOB. fipa ¥ CrIpsAMJIAIOLIME TTPOCTPAaHCTBaA.

3. HepeBbs pemennii. Metog CART (classification and regression trees) fi/ist peliieHust 3a/ja4 KacCUPUKALIAN U
BOCCTaHOB/IeHUs perpeccuu. OTceueHHs BeTBeH U BLIOOp (MHAMBHOTO fiepeBa. MeTo/ibl 00paboTKu
TIPOTYIIEeHHBIX 3HAUEHWH.

4. AHcaMb/M pelaronyx rpasus (Kaaccudukatopos). IIpocToe 1 B3BellleHHOe T0/I0COBaHUs. byCTHHT.
Anroputm AdaBoost. OrjeHKa oKy TIpeicKa3aHusi. ByCTHUHT U afquTUBHbIe MoAe/H. [ paiieHTHBIN
OyCTUHT. AJITOPUTM TpajiueHTHOrO OycTrHTa flepeBbeB pereHnid (MART). Barruur. AJITOpUTM C/TydaiHbIX
JlepeBbeB (Cy4aiiHbI Jiec.).

5. Obyuenue 6e3 yuutesnsa. Knacrepuzanus. Knactepusarysi MeTojaMu Teopyu rpadoB. MeTos 1eHTpOB
TsDKeCTH. Metoz Mmenrad. MeTos HeueTKMX MHOXeCTB. EM-anropurm.

6. Mepapxuueckas Kjiactepr3alus. ArJiOMepaTUBHbIE U PA3e/satolie METObI.

7. OcHoBbI Teopur BanmHuka—YepBoHeHkuca. JlemMa bepHinreiiHa. TeopeMa 0 paBHOMEPHOM CXOJUMOCTH
SMITMPUUYECKOT0 PUCKA K OXKH/IaeMOMY PUCKY B CTyuae KOHEUHOTO K/lacca pellarorux rnpaswi. O6ocHOBaHMe
TPUHLMIIA MUHUMU3aLY 3MIIMPUYECKOr0 pyCKa.

8. PasmepHocTh BanHuka— UepBoHeHkuca. JlemMa 3ayspa. Teopema 0 paBHOMEpPHOM CXOJUMOCTH
5MIMPHYECKOT0 pPHCKa K 0’KUJ,aeMOMY PUCKY B C/lyuae KOHeUHOM pa3MepHOCTH BanHrka—YepBoHeHKHCa.
[IpyHIMIT CTPYKTYpPHON MUHUMHU3AL[UU PUCKA.

5.3.2 TumnoBbie 3apaHus (oLeHOUHOe CPeACTBO - KOHTpoO/bHBbIE BOMPOCHI) I OLEHKHU
chopmupoBaHHocTH KommeTeHuu [1K-4

1. BeposiTHOCTHas! TOCTaHOBKA 3afiaurl 00yueHust 1o ripeLieZieHTaM. [IpUHLIAIT MUHUMU3ALIMH SMIIMPUUECKOT0
pucka. baiiecoBckasi Teopust peltieHi. [IpUHIIUTT MakKCHMyMa arioCcTepruopHoii BepositHOCTH. batiecos
KJlacCU(HUKATOP.

2. BKCHEPI/IMBHTaHBHLIe METO/bI OII€HKH KaueCTBa O6yq8HI/IH.

3. MeToj HauMeHbIIMX KBaJpaTOB /i/1s1 pelleHysl 3alaud BOCCTAaHOB/IeHUs perpeccru. Ero BEIBOJ, Ha OCHOBe
MeT0/la MaKCHMaJIbHOTO MPaBAonoAo6us. JInHeiHast perpecCUoHHasi Mojiesb. CHUCTeMa HOpMasTbHBIX
ypaBHeHui. OCHOBBI perpeCCMOHHOT0 aHasir3a (TIpoBepKa 3HaUMMOCTH K03 duineHToB, Ko3dduiireHT
JeTepMmuHaiuy [1MpcoHa, AoBepUTebHbIE MHTEPBAJIbI, aHA/TH3 OCTaTKOB).

4. IIpobsema nepeoOyueHusi Iy pellieHUH 3a/laul BOCCTAaHOBJIEHUs! perpeccuy. MeTo/bl 60pb0bI C
nepeoOyueHreM: COKpalljeHHe YKC/Ia TapaMeTpOB, pery/sipu3alyis (PUIpK-perpeccysi), MeTOZ, J1acco.
TpyL0eMKOCTb METOZ0B.



5. MeToj, 6/iKalIvX coceield iyis peleHus 3aJaun Knaccupukauuu. TeopeMa 00 OLIeHKe pUCKa B METO/ie
OKaiiiero cocegia.

6. HavBHbIl OaiieCOBCKMI KacCU(UKaTop.

7. JINHeWHbIN AMCKPUMUHAHTHBIN aHaM3. KBa[paTUUHBIM JUCKPUMUHAHTHBIN aHa/IN3.
Jlorucruueckas perpeccusi.

Kputepuu onjeHnBaHus (0LleHOYHOEe CPeCTBO - KOHTPO/IbHBIE BOIIPOCHI)

OrjeHka KpuTepuu orieHuBaHUs

cBOOO/IHOE BJla/IeHHe OCHOBHBIM U JIOTIOJTHUTE/ILHBIM MaTepraioM 6e3 ombok u

TIpeBOCXOAHO o
TMOrpemrHoCcTen

CBO60,ELHO€ B/la/ileHreé OCHOBHBIM MaTe€pPHa/IOM C He3HAUUTe/IbHbIMU OLIMOKaMH U
TMOrpemHOCTAMMA

OT/IMYHO

AO0CTATOYHOE BJ/Ia/ileHHe OCHOBHBIM MaTepHa/iOM C He3HaUNTe/IbHbIMH

OYEeHb XOPOLII0
MOrpemHOCTAMMA

X0pouIo B/IaZieHHe OCHOBHBIM MaTepHa/iOM C PAAO0OM 3dMeTHBIX HOFpEH.IHOCTEﬁ

B/IaleHe€ MUHUMAaJ/IbHbBIM MaT€pUd/IOM, HEO6XO,E[I/IM]>IM 10 AdHHOMY IIpeAMETY, C

[IOBJIETBOPUTE/TLHO
¥ P PSAZIOM OIIMOOK

B/IaZleHHe MaTepraioM HeJJOCTaTOYHO, HeoOXO0AKUMa JOTIO/THUTE/TbHAs TTIO/[TOTOBKA.
Hey/IOB/IETBOPUTETEHO

PaboTy 3a BpeMsi ceMeCTpa MOXXHO OLIeHHUTb KaK HEY/IOBI€TBOPUTEIbHYIO

OTCYTCTBUE B/IaZieHUs MaTepranoM. PaboTa 3a BpeMsi ceMecTpa Oblia OljeHeHa Ha
TJI0XO0

«IIJIOXO»

6. YueOHO-MeTOMUECKOE H HH(OpMaLMOHHOE o00ecrieyeHHe JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas uTeparypa:

1. [TnaToHoB A. B. MammnaHOe 00y4enue : yue6Hoe rocobue / A. B. ITnaTtoHoB. - Mockga : FOpaiit,
2022. - 85 c. - (Boicmiee obpa3oBanue). - URL: https://urait.ru/bcode/508804 (maTa obpaijeHus:
14.08.2022). - ISBN 978-5-534-15561-7 : 319.00. - Tekcr : anekrponHslii / OBC "HOpaiit"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=821948&idb=0.

[JomnonHuTtenbHas IuTeparypa:

1. ®nax I1. MammHHOe 00yuenre. Hayka v MICKyCCTBO MTOCTPOEHHsI alTOPUTMOB, KOTODbIE U3BIE€KAlOT
3HaHUA U3 JjaHHBIX : MoHorpadwus / @nax I1. - Mocksa : JJMK-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 1 mammHHOe 0OyueHHe: KpaiiHe He0OX0AMMOe TIocoOve 10 HOBeIIeH rpe/icKa3aTe/bHOM



aHa/IMTHKe, 00s13aTebHOe fijist Oosiee rTyOOKOro MOHUMAHUSI MeTO/I0IOTUUA MAIlIMHHOTO 00yueHus /
Pauika C. - Mocksa : JIMK-nipecc, 2017., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=659331&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypcChl (B COOTBETCTBUU C COJiePKaHUEM IVCIUTIIAHBI):

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. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueOHble ayUTOPUM [i/is TIPOBeJleHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOTpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [JOCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/bHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noaroToBku/cieruanbHoctu 01.04.02 - [MpukiiajHas MaTeMaTvkKa ¥ MHGOPMaTHKa.

Agtop(b1): 3on0Tbix Hukonaii FOppeBuy, JOKTOp U3MKO-MaTeMaTUUeCKUX HayK, JOLIEHT.
3aBenytomumii kageapoii: 3omoteix Hukonait FOpbeBuu, 10KTOp (DM3UKO-MaTeMaTUUeCKHUX HayK.

ITporpamMma ozobpeHa Ha 3acejlaHUM MeToAnuecKoi Komuccuu ot 02.12.2024, mpoTtokos Ne 5.
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