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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 Npou380OCMBEHHO- | MAWUHHO20 06yUeHust
MoOenu peuwiaeMbix
sadau mexHon02u4ecKux 3a0ay
IIK-11.2: ¥Ymeem npumeHsamb
npou3eo00cmeeHHO- p TIK-11.2:
i MemoOdbl pazpabomku u
mexHo/si02uuecKkou pasp YMETH
desimenbHOCMU aHanu3a KOHYenmyanbHbIX U
N paspabambigamb u
meopemuyueckux mooenetl
aHaausupoeamb
pewiaemMblx NPOU3B0OCMBEHHO-
KOHYenmyasbHble u
mexHo02Uu4ecKux 3a0ay
meopemuueckue Mooenu
IIK-11.3: imeem HaebIKu
MAuWUHHO20 0byueHus
npuMeHeHuUst Memooo8
paspabomku u aHaauza
KOHYenmyaabHbIX U TK-11.3:
meopemuuecKux mooenell BJIAIETD
pewaembix npou3godcmeeHHo- |HABbIKAMU NPUMEHEHUA
mexHoA02u4ecKux 3adau Memo0os paspabomku u
aHaau3a KOHYenmyanbHbIx U
meopemuuecKkux mooesel
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
KOHYenmyasbHble u - P
meopemuueckux mooeetl MemoObl MAWUHHO20 06yUeHUs!
meopemuueckue 60npoChl
pewaemblx Hay4Hblx npobaem | 0CHO8bI A3bika Python uau
Modenu peuwlaemblx .
HayuHbIX u 3a0ay 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
pewiaemMblx HaQy4Hblx npobaem
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 o0vuaromad BEIOOpPKA

x1 0211124446
X2 4435410211
V po000011111

MeTtogom nHHeHHOrD JHCKPHMHHAHTHOTO AHAMHIA 114 EAEIOT0 KIACCa NOCTPOHTE
OHCEPHMHHAHTHVEY (DVHEITHIO H 2aIlHCATE VPABHEHHE PazIelgioinel IoEepXHOCTH.
2. Japa oby4aiomad Eeoopra (oM. TadmEnmy  eemme).  Merogom  KeagparHEdmHOTO
JHCKPHMHHAHTHOTO aHATH2Aa NOCTPOHTE JHCKPHMHHAHTHELE DVHEDHH.

Kpurtepuu oueHnuBanus (onjeHoYHoe cpe/icTBO - KoHTpoO/IbHasA padoTa)

OneHka Kpurepuu orjeHMBaHUs

PerrieHbI Bce OCHOBHbBIE 3a/laudl. BhIMo/HEHBI BCe 3a/laHus, B TIOJTHOM 00beMe Oe3
TIPEBOCXOHO
HeJIoueToB

PeilieHbI Bce OCHOBHBIE 3aau¥ C OTA€/IbHBIMH HECYII€eCTBEHHBIMW HEJOUETAMU,

OT/IMYHO
BBITIO/IHEHEBI BCe 3a/jdHUA B TI0JTHOM obneme.

PeiiieHbI BCe OCHOBHbIE 3a[aull. BhIo/IHeHbI BCe 3aaHus, B IIOJIHOM 00beMe, HO

OYeHb XOPOLIO
HEeKOTOpbIe C HeZloueTaMu

PelrteHbl BCce OCHOBHBIE 33/]aull C HeTpyObIMH OLIMOKaMu. BhIrosTHeHbI Bee

XOPOIIIO

3a[jaHus, B TTOJTHOM 00beMe, HO HEKOTOphIe C HeZloueTaMu

PellieHbl TUTIOBBIE 33/lauk C HErpyObIMK OIIMOKaMH. BhITIOHEHBI BCe 3a/1aHuUs, HO
y/I0B/IETBOPUTE/ILHO

He B MOJTHOM 00BbeMe.

TTpu pellieHHH CTaHAAPTHBIX 3a/1au He TIPOZIEMOHCTPUPOBAHbI OCHOBHBIE YMEHHUS.
HeY/IOBJIETBOPUTETHHO pup Adp poA pup y

VimMes MecTo rpyObie OITMOKH

OTCyTCTBHE MMHUMA/IbHBIX YMEHHUH peleHus 3aau. HeBo3MOXXHOCTb OLIeHHUTb
TJI0XO0

Ha/Iurie YMeHUH BC/ie/ICTBHE 0TKa3a 00yJaroierocsi OT OTBeTa




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

1. Kakas 13 cieayromux 3aziau siB/isieTcs 3a/jaueid o0yueHus 6e3 yuuresis?
a. BOCCTaHOBJIEHWE perpeccuu
b. knaccudukarus
C. KJlacTepv3alys

2. Kakast u3 cieqyrommux 3aau siB/sieTcst 3ajjaueii 00y4yeHusi C yuuresnem?

a. Knaccudukaus
b. knacrepusauus
C. BOCCTaHOB/IeHUe (PyHKL[M pacripefieneHust

Kpurtepuu oueHnBaHus (oneHOUYHoe cpe/cTBO - Tecr)

OrieHKa

Kpurepun orjeHMBaHUsA

3a4TeHO

51-100%

He 3aUTeHO

0-50%

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLUILIHHE NPU MPOMEe)XXYTOUHOMN

aTTecTaljuu

HIxana OIl€HUBAHUA C(l)OIJMI/IPOBaHHOCTI/I KOMHETEHI[PIﬁ

YpoBen
b
chopmu Hey/l0BJIETBOP | YAOBJ/ETBO O04YeHb
TJIOXO XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HUTe/IbHO pUTe/ILHO X0pOo1I0
ocTH
KoMIIeT
eHIUI
(uHpUK
aropa
AOCTHXK He 3a4YTeHO0 3a4TeHo
eHus
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o o 3HaHU B
3HaHUU MuHuManeH | 3HaHWM B obneme YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOIyCTUMBI | COOTBETCTBY obneme, .
3HaHUM HIDKe ° o11eM 3HaHUH B
HeB03MO>KHOCTb Y ypOBeHb o11eM COOTBETCTB
MHHHMa/IbHBIX - riporpamMme obneme,
3HaHUA | OLIEHWUTb MIOJIHOTY o 3HaHUM. rporpamMme yiouiemMm
o TpeboBaHHMH. MOJrOTOBKU MpeBbILIAOLIe
3HaHUI [JonylieHo TIOJTOTOBKH rporpaMme
Nmenu mecto . Jony1eHo M MporpamMmy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOATOTOBK
rpy0ble ommbKu HEeCKOJIbKO 0/JrOTOBKHU.
OTKasza HerpyobIx HECKOJIbKO u. Oumbok
HecyllecTBe
obyuaroiierocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ombok
OtcyTcTBUE [Ipu peluenuu IIpogemonc | Ilpogemonc | Ilpogsemonc | Ilposemonc | ITpopeMoHCTp
MHHHUMaJbHBIX CTaH/|apTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | MPOBaHHI BCe
yYMeHU. 3ajlad He OCHOBHBIe BCE BCE BCE OCHOBHbI®
Ymenusi | HeBo3MOXXHOCTB TIPOJIEMOHCTPUD | YMeHUs. OCHOBHbIe OCHOBHbIe OCHOBHbIe YMeHUSI.
OLIeHWTb Ha/lMuue | OBaHBI PerieHs! YMeHUSI. YMeHUSI. yYMeHHSI. PerrteHs! Bce
yMeHuit OCHOBHBIE THTIOBbIE Pemennl Bce | Pemennl Bce | PemeHsl OCHOBHBIE
BC/Ie[ICTBHE ymeHus. imenu | 3afauu ¢ OCHOBHBI® OCHOBHBIe BCE 3a/aun.




OCHOBHBIE
3a/jaum C
3a71auu C A
3a/jauu. OT/e/IbHBIM
HerpyObIMH | HerpyObIMU
BeimonHens! | u
ommbKaMu. | oummbKamu.
BCe 33laHNsI | HecylecTB | BoIrmosiHeHbI
BrinonHensl | Belno/HeHs!
OTKasza B TI0JTHOM €HHBIMH BCe 33/laHusl, B
MecTo rpy0Obie BCE BCe 3aJaHus
obyuatolerocs ot obbeme, HO | HejoueTaM | IMOJIHOM
OIIMbKH 3a/laHusl, HO | B IIOJIHOM
oTBeTa HEeKOTopble | H, obbeme Ge3
He B o0beme, HO
c BBITIOJIHEH HeJloueToB
TIOTHOM HEeKOTOpble
HeJjoueTaMH | bl BCe
o6beme d
3a/laHuisl B
HeJjoueTaMu
TIO/THOM
obbeme
Nwmeetca
OtcyTcTBUE IIpogemoHc IIpogemoHc
MHMHHMMaJIbH ITposeMoHC
6a30BbIX ITpu perennu o TPHPOBaHBI TPUPOBAaHBI
bIii Habop TPUPOBaHBI ITposeMOHCTp
HaBbIKOB. CTaH/JapTHBIX 6a3oBbIe HaBBIKH
HaBBLIKOB 6a3oBbie HpOBaH
HeB03MOKHOCTB 3a71au He HAaBBIKH TIPH Tpu .
1St HaBBIKHU TIPU TBOPUYECKUI
OL|eHUTb HaluuKe | TPOJEMOHCTPUD peleHnn peleHnn
Hagblku perIeHyst peleHnn TIOAXOZA K
HaBBIKOB oBaHb! 6a30BbIe CTaHJAapTHBI HecTaHJapT
CTaH/JapTHEI CTaH/|apTHBI peIIeHNI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/1a4 C HBIX 3a/1a4
X 33724 C X 3a7a4 6e3 HeCTaHZJapTHbI
OTKasza MecTo rpy6Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuatorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJloueToB
oTBeTa HefloueTaMu HeJJ0ueToB
HeJloueTaMu
IITkasa oneHMBAHUA MPH IIPOMEKXYTOUHOH aTTeCTalMU
OueHka YpoBeHBb NO/JrOTOBKH
TIPEBOCXO/{HO Bce KommereHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIDKE «IIPEBOCXOJHO», IMPOZEeMOHCTPHPOBAaHBI
3HaHWS, YMeHWs, BJafieHuss [0 COOTBETCTBYIOL[MM KOMIIETEHL[SSM Ha YDOBHE BBHIIIe
MpelyCMOTPEHHOT0 TIPOrpaMMoi
OT/INYHO Bce komrmeTeHIMM (YacTd KOMIIeTeHIMH), Ha (OpPMHUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa yPOBHE He HIXKe «OT/IUYHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLUIIIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «OUeHb XOPOLLO»
XOpOoI1110 Bce komrmeTeHIMM (YacTd KOMIlETeHIMM), Ha (OpPMHUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
YAOB/IeTBOpUTeNb | Bce KommeTeHIuM (J4acTW KOMIIeTeHIWi), Ha ¢OpMHpOBaHHWE KOTOPBIX HarpaB/ieHa
HO [JUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», TP 3TOM XOTS ObI
0[jHa KOMITeTeHL{is ChOpMUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeyjoB/eTBopute | XoTs Obl O7Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIBHO
He 3aUTeHO
TIOXO0 XoTs1 6bI 0/IHA KOMITETEHLUsI COPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/bl, HeO0XOAWUMBIe A/ OLIEHKHU
pe3y/ibTaToB 00yYeHHsi Ha MNPOMEKYTOYHOM aTTeCcTallMM C YKa3aHHeM KpHUTEePHEB HX
OlleHUBaHMSI:

5.3.1 TumnoBbie 3apaHusi (OLeHOUHOe CPeACTBO - KOHTpo/bHbIE BOMPOChI) /A OLEHKHU
copmupoBanHocTu KomnereHuu [1K-11



1. Hetipounsie cetu. [Tepcentpod Po3enbnarra. AnroputM 00yueHus IiepcenTpoHa Kak MeTo[,
CTOXaCTAYeCKOT0 TPaIMeHTHOr0 CIycKa. HelipoHHbIe ceTH /IS pellieHus 3aiau KiaaccupuKauu 1
BOCCTaHOB/IeHUs1 perpeccur. ObyueHue cetu. Perymspusanys Kak MeTos 60pb0b ¢ iepeobyuenueM. [ToHsTHe 0
r1y60KUX HEMPOHHBIX CETSIX.

2. MammHa OnopHBIX BEKTOPOB. f1pa ¥ CIIpAMJIAIOLLME TTPOCTPaHCTBaA.

3. lepeens pemienuii. Meton CART (classification and regression trees) zijist perieHus 3aja4 Kjaaccudukanyy 1
BOCCTaHOB/IeHUs perpeccry. OTceueHNs BeTBel U BEIOOp (MHANMBHOTO fiepeBa. MeTo/ibl 00paboTKu
TPOMYIEeHHBIX 3HAUEHHH,

4. AHcamM0/1 pelaroIMX MpaBuil (KiaccuhukaTopoB). ITpocToe v B3BellleHHOe T0/I0COBaHUs. ByCTHHT.
Anroputm AdaBoost. OrjeHka OlMOKY Tpe/icKa3aHusl. ByCTHHT M afiJATUBHBIE MOZeH. I'paJiIMeHTHBIH
OyCTHHT. AJITOPUTM TpafiueHTHOro OycThHra AepepbeB pertenuii (MART). barrunr. AnropyuTM ctydaiitHbIX
JlepeBbeB (Cy4alHbIi j1ec.).

5. O6yuenue 6e3 yuntesnsi. Knacrepusaius. Knactepusaiys MeTogaMu Teopur rpados. MeTos 1ieHTpOB
TsKeCTU. MeTtoz, MefraH. Metos HeueTKuX MHOKeCTB. EM-anropurm.

6. Mepapxurueckas Kjactepr3anysl. ArJiOMepaTUBHbIE U Pa3Ze/satole METObL.

7. OcHoBbI TeopuM BanHuka—YepBoHeHkuca. Jlemma bepHiuiteiiHa. Teopema o paBHOMEPHO# CXOJUMOCTH
SMITMPUUYECKOT0 PUCKA K OXKH/IaeMOMY PHCKY B CTyuae KOHEUHOT'O KJlacca pellaroljux rnpaswi. O6ocHoBaHNe
TIPUHLMIIA MUHUMU3aLYA 3MIIMPUYeCKOr0 pyCKa.

8. PasamepHocTh BanHuka— YepBoHeHkuca. Jlemma 3ayspa. Teopema 0 paBHOMepPHOM CXOAUMOCTU
SMITMPUUECKOT0 PUCKA K 0XKM/IaeMOMY PUCKY B Cly4yae KOHEUHOM pa3mepHOCTH BarnHuka—YepBoHeHKHCA.
[MpUHLUN CTPYKTYPHON MUHUMM3aL[UM pPUCKa.

5.3.2 TumnoBbie 3afaHus (oeHOUHOe CpeACcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLIEHKH
copmupoBaHHocTH KomnereHuu [1K-4

1. BeposiTHOCTHast IOCTAHOBKA 3aiaur 00yueHus 110 TiperiefieHTaM. [IpHHIUIT MUHUMHA3aLUU SMITUPUYECKOT0
pucka. baiiecoBckas Teopus pelteHui. [IpUHIUNT MakcHMyMa arocTepyopHOil BeposTHOCTH. baiieco
KJ1accuHKaTop.

2. BKCHepHMEHTaH}:HbIe METO/bI OII€HKH KaueCTBd O6y‘—IEHI/IH.

3. MeTo/; HaMMEeHBINIMX KBaJPaTOB /ISl PellieHust 3a/laui BOCCTAHOBJIEHHs perpeccud. ETo BBIBOJ Ha OCHOBe
MeT0/ja MaKCHMaJIbHOTO TIPaBAonoi06us. JInHeiHasi perpecCHoHHasi MoJiesb. CHCTeMa HOpMasTbHBIX
ypaBHeHU. OCHOBBI perpeCcCUOHHOT0 aHa/M3a (ITpoBepKa 3HaUUMMOCTH K03¢hduUleHTOB, KO3PhHUI[HeHT
nmerepmuHaru [TupcoHa, loBepUTebHBIE HHTEPBA/IbI, aHA/TN3 OCTATKOB).

4. TIpobsieMa nepeoOyueHus TIPY peLlieHrH 3a/laul BOCCTAaHOBJIEHUs perpeccuu. MeTo el 60pb0bI C
nepeo0Oy4yeHHeM: COKpalljeHHe Yrc/ia TapaMeTpOB, Peryspu3aiivs (PUK-Perpeccusi), MeTo/l J1Iacco.

Tpy[0eMKOCTb METO/0B.

5. MeTo, 6/KalIuX coceield ijis pellieHus 3aaun Kinaccuukaiuu. Teopema 00 OLleHKe pUCKa B MeTO/ie
O/mkaiiiero coceia.

6. HauBHbIl OaliecOBCKUM K/1aCCU(MUKATOP.



7. JIuHelHbIN UCKPUMUHAHTHBIN aHaiu3. KBagpaTHUHbIM JUCKPUMHUHAHTHBIN aHaIus3.
Jlorucrtuueckas perpeccusi.

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

OueHka Kpurtepun oLieHUBaHUs

CBOOO/THOE BJIa/IeHNe OCHOBHBIM U JIOTIOJTHUTE/TLHBIM MaTepranioM 6e3 omuibok u
TIPEeBOCXOTHO N
MOrPeIIHOCTeH

CBO6OAHOE B/la/ieHre OCHOBHBIM MaTe€pPHa/IOM C He3HAUYUTe/IbHbIMU OLIMOKAMH U
OT/IMYHO
MOrpemHOCTAMMA

JIOCTaTOYHOE BJIa/ileHHe OCHOBHBIM MaTepHasioM C He3HauUTe/IbHbIMU
OYeHb XOPOLI0
TMOTPELTHOCTSIMU

X0po1uio B/lIaleHre€ OCHOBHBIM MaTepHa/IOM C pAA0M 3aMeTHBIX HOFpEH.IHOCTEﬁ

BJ/Ia/ieHre MUHMMaJ/IbHBIM MaTepHa/ioM, HeO6XO,£[I/IMLIM 110 JaHHOMY IIpeaMeTy, C

JIOBJIETBOPUTE/TEHO
y P PSZIOM OIIMOOK

BJIa/IeH/e MaTepHasioM HeI0CTaTOYHO, HeoOXO/IMMa /TOTIO/THUTE IbHAS MTO/ITOTOBKA.
Hey/I0B/IETBOPUTEJTBHO

PaboTy 3a BpeMsi ceMeCTpa MOXKHO OL[€HMThb KaK Hey/JOB/IeTBOPUTETbLHYIO

OTCYTCTBHE BJafieHus1 MaTepuanioM. Pabota 3a Bpems cemecTpa Oblia OljeHeHa Ha
T/I0X0

«IIJIOXO»

6. YueGHO-MeTOfMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHne JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas /uTeparypa:

1. ITnatoHoB A. B. MaumnHoe obyueHue : yue6Hoe ocobue / A. B. ITnaToHOB. - Mocksa : FOpaiir,
2022. - 85 c. - (Boicuiee obpa3oBanue). - URL: https://urait.ru/bcode/508804 (zmaTa obpaiijeHus:
14.08.2022). - ISBN 978-5-534-15561-7 : 319.00. - Tekcr : anekrponHHslii / OBC "HOpaitt"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=821948&idb=0.

[JononHuTtenbHas 1uTeparypa:

1. ®nax I1. MammaHOe 06yueHre. Hayka ¥ HCKyCCTBO TTIOCTPOEHHST aTOPUTMOB, KOTOPbIE U3BJIEKalOT
3HaHMS U3 JaHHbIX : MOHOTpadus / Paax I1. - Mocksa : [IMK-mnipecc, 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 HeoOX0oAMMOe 1ocobuve TI0 HoBeliIel Tipeficka3aTebHOM
aHaJIMTHKe, 00s13aTesibHOe /17151 60J1ee ryOOKOro MOHMMaHUSI METOZ0/IOTMH MAaIIMHHOTO 00yJeHust /
Pamika C. - Mocksa : IMK-npecc, 2017., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=659331&idb=0.

[TporpammHoe obecrieueHue v IHTepHeT-pecypchl (B COOTBETCTBUH C CO/iepKaHWeM IUCLUTTUHBI):



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 ofecrieyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayJUTOPUU [ijis TIPOBeJeHHs] Y4ueOHbIX 3aHSTHH, MpPeAyCMOTPEHHBIX 00pa30oBaTebHOU
MIPOTPaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUEeCKUMH
CpeJCcTBaMH 00yUueHUs.

[TomerrieHusi 711 CAaMOCTOSITeNTbHOM pabOThl 00YYarOIUXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IIOUeHUss K cetd "VIHTepHeT" M obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MHGOPMaLIMOHHO-00pa30BaTebHYI0 Cpely.

[lporpamMa coctaBneHa B cooTBeTcTBUM C TpeboBanusmMu OC HHI'Y 1o HarpaB/ieHHIO
nogrotoBky/crieriaabHOCTH 01.04.02 - TIpuknagHas MaTeMaTHKa U MHGOpMAaTHKa.

Agstop(b1): 3on0Tbix Hukosnait FOppeBud, JOKTOp PU3MKO-MaTeMaTUUeCKUX HayK, JOLEHT.
3aBeayroumii Kadeapoii: 3onotbix Hukonaii FOppeBuy, JOKTOp (U3MKO-MaTeMaTUUeCKUX HayK.

ITporpamMma ozobpeHa Ha 3ace/jlaHHUM MeToAnuecKoi Komuccuu ot 02.12.2024, mpoTtokos Ne 5.
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