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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunaa 51.B./1B.03.02 MammHHOe 00ydyeHHe OTHOCUTCS K UacTH, (GOPMHUPYeMO# 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{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 mooenetl meopemuueckue mMooenu
meopemuueckue 60npochbl
pewiaembix MAWuUHHO20 00OyUeHust
MoOenu peuwiaeMbix
sadau npou3800CM8eHHO-
npou360dcmeeHHo- mexHon02u4ecKux 3a0ay IK-11.2:
i TIK-11.2: ¥Ymeem npumeHAmb
mexHo/si02uuecKkou D YMETH
desimesnbHOCMU Memoodbl pazpabomku u
paspabambieams u
aHanu3a KOHYenmyanbHbIX U
N aHanu3uposamsb
meopemuyueckux mooenetl
KOHYenmyaabHble U
pewiaemblix
meopemuueckue mooenu
npou3800CM8eHHO-
MAuWUHHO20 0byueHus
mexHo/02uYecKux 3a0au
TIK-11.3: MiImeem HaeblKu
npumeHeHust Memooos TK-11.3:
PpaspabomKu u aHatusa Bnademb cospemMeHHbIMU
KOHUenmyabHbIX U npo2pammHbLMu cpeocmeamu
meopemuueckux mooeseil 01151 pewieHus 3a0a4
pewaembix npousgodcmeenHo- |MAWUHHO2O o0yueHus:
mexHoAo2UHecKUX 3adau 6ubauomexoli Scikit-Learn, unu
cpedoli s3bika Python unu
cpedoli R 011 cmamucmuueckuti
8blHUC/AEHULl; ONbIMOM
peanuzayuu npo2pammHbIX
cucmem 015 pewleHus
npakmuueckux 3aoau c
UCNONb308aHUEM Mem0o008
MAWuUHHO20 06yyeHust
ITK-4: Cnocoben IIK-4.1: 3Haem memoOb! IIK-4.1: Tecm
paspabambieams u paszpabomku u aHanusa 3HATDH AK3amen:
amanusupoeamb KOHUenmyaabHbIX U OCHOBHble an20pUmmb! U KOHMDOAbHbIE
KOHYenmyabHble U - P
meopemuyeckux mooesell MemoObl MAWUHHO20 0ByyeHust
meopemuueckue 60npochbl
pewiaemMbiX Hay4HbIX npobem | 0cHO8bI A3bika Python uau
modenu pewlaembix .
HayUHbIX u 3adau cpeobl ebiyucaeHull R




npobnem u 3adau IIK-4.2: Ymeem npumeHsamb
MemoObl pazpabomxu u
aHaau3a KOHYenmyaabHbIX U
meopemuuecKux mooenell
pewaembix HayuHblX Npobaem
u 3a0au

IIK-4.3: Umeem HasblKu
npuMmeHeHuUsi Memooo08
paspabomku u aHanusa
KOHYenmyaabHbIX U
meopemuyecKkux mooesnell
peluaemblx HayuHblx npobaem
u 3a0au

IK-4.2:

YMETH

Ucnonb308amb Memoobl
MAWUHHO20 0byueHus Ha
npakmuxe, ymeHus oyeHusamso
Kauecmeo memooos

pabomamb c 6ubauomexoli
Scikit-Learn uau cpedoti 015
cmamucmuyecKux ebluucaeHutl R

I1K-4.3:

e/1ademb NpakKmMuueckum
onblmom pabomnli ¢
bubauomexoli Scikit-Learn uau
cpedoli 015 cmamucmuyeckux
ebiyucneHuil R

3. CTpyKTypa U cojiep>KaHHe AUCIUIUTHHBI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O0masi TpPy/10eMKOCTBb, 3.€. 3
Yacos o yueGHOMY I/IaHY 108
B TOM YHCJ/Ie
ay/JUTOPHBIE 3aHATHSA (KOHTAKTHasi padoTa):
- 3aHATHS JIEKIJUOHHOT0 TUIA 32
- 3aHATHSA CEMHHAPCKOro THMa (MpaKTHYecKHe 3aHATHS / 1aGopaTopHbIie paGoThI) 0
- KCP 2
caMocTosTe/IbHasA padoTa 38
ITpomexyTouHas arrecTanusa 36

JK3aMeH

3.2. CopepxaHue JUCLUIIIVHbI

(cmpykmypupogaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed
axkademuuecKux udacog u 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHue pas3zfesoB U TeM AUCLUTIIMHBI

Bcero B TOM YHKCJ/Ie
Yyackl
( ) KonTakTHast pabora (pabota Bo
B3aMMO/IEHCTBUM C TIPETIofIaBaTesieM),
Yackl U3 HUX
3aHSITHS CamocTosiTesibHast
CeMHHAapCKOro pabora
3aHsATHSA THMA obyuarorterocs,
JIEKLJUOHHOTO | (TpakTuueckue | Bcero Hachbl
THUMa 3aHsTUsI/1abopa
TOPHbBIE
paboTsI), yackl
6 b b b b




0 0 0 0 s}
TTocTaHoBKa 3aJja4 MAIIMHHOTO 00yueHust 22 10 10 12
OO6yueHue ¢ yunTeaem 22 10 10 12
Ob6yuenue 6e3 yuuress 26 12 12 14
ATTectarust 36
KCP 2 2
HWtoro 108 32 0 34 38

Conep)KaHne Pa3je/ioB U TeM JUCHUIIMHBI

BeposiTHOCTHast TOCTaHOBKA 3aJjauu 00y4eHus 10 rperieieHTaM. [IpUHLIANT MUHUMU3ALX SMIMPUYECKOTO
pucka. baiiecoBckas Teopusi peltieHHi. [IpUHIMT MakcMyMa arocTepruopHoii BeposiTHocTU. batiecos
KaccuuKaTop. JKCIepUuMeHTaTbHbIe MeTO/IbI OL|eHKH KauecTBa 00ydyeHHst. MeTo | HaMMeHbIINX KBaZIpaToB
JTsL PeLIeHus 3a/jJaud BOCCTaHOB/IeHHs perpeccud. Ero BEIBOZ Ha OCHOBe METO/Ia MaKCUMaIbHOTO
npaB/onojo0vs. JIuHeliHas perpeccroHHast Mofienb. CUcTeMa HOpMaTbHBIX YpaBHeHUH. OCHOBBI
pPerpecCHOHHOTO aHa/M3a (IMPoBepKa 3HaUMMOCTH KO3(PPUIIMeHTOB, KO UIMEHT AeTepMuHaliuu [TupcoHa,
JlOBepUTe/IbHbIE MHTEPBAJIbI, aHaM3 OCTaTKOB). [IpobsiemMa iepeoOyUeH s TIpY PeIIeHUN 3afaurt
BOCCTaHOBJ/IeHUs perpeccuu. MeTozbl 60ps0BI € TTepeoOyueHreM: COKpallleHre YKCIa IapaMeTpoB,
perynsipu3sanus (PUIK-perpeccust), MeTOA, 1acco. TpyAoeMKOCTb MeToioB. MeTos O/mKalinnx cocefeid Asist
pellieHust 3a/1auu Kinaccudukaiuu. Teopema 06 orjeHKe prcKa B MeTo/ie Oikatiiiero coceqa. HauBHbIN
OaiiecoBCcKui KmaccubukaTop. JIMHeHHBIN JUCKPUMUHAHTHBIN aHamu3. KBagipaTUuHbIN AUCKPUMHUHAHTHBIN
aHanu3. Jlorucruueckas perpeccusi.

Hetiponnsie cetu. IlepcentpoH Po3en6sarra. Aroputm o0ydeHwst TIepcenTpoHa Kak MeTo/| CTOXaCTUYeCKOro
rpajueHTHOro crycka. HelipoHHBIe ceTu /1S pellleHus 3ajau Kaaccu(UKaliy U BOCCTaHOB/IEHUsI perpecCu.
O6yuenue cetH. Perymnsipusanus Kak MeToz, 60pb0bI ¢ iepeobydeHrieM. [ToHsTHE O TTyOOKMX HEMPOHHBIX
ceTsix. MalllHa OTIOPHBIX BEKTOPOB. S1/jpa ¥ CIIpSAMIISTIOLIME TIPOCTPAHCTBA.

Hepesbs petiennii. Metog CART (classification and regression trees) /7151 perieHusi 3afiau KiaaccuUKauu v
BOCCTaHOB/IeHUs1 perpeccuu. OTceueHus BeTBel ¥ BLIOODP (HrHaIBHOTO AepeBa. MeTozbl 06paboTKu
MIPOTYIIEeHHBIX 3HaUeHNNA. AHCaMb1 pelaroux rpasu (Kinaccudukaropos). [TpocToe 1 B3BelieHHOE
ronocoBanus. Byctunr. Anroputm AdaBoost. OrieHKa OIMOKH Mpeicka3aHusA. ByCTHHT U a/iIUTHBHBIE
Mozend. ['pasvieHTHBIN OyCTUHT. ANTOPUTM rpaJueHTHOro OyctuHra JjepeBbeB pemeHudt (MART). Barrunr.
AJITOpUTM C/TyYaiiHBIX ZiepeBbeB (CTydaiiHblii jiec.). Obyuenue 6e3 yuurens. Knacrepusanus. Knacrepusanus
MeToAaMu Teopuu rpadoB. MeTop 1ieHTPOB TskecTd. Metos MeuaH. MeTo/, HeueTKuX MHOXKeCTB. EM-
anroputM. Mlepapxyudeckasi KjiacTepu3aiiysi. ArjioMepaTUBHBIE U pa3fesistoliye MeToibl. OCHOBHI TeOpUHr
Bannnka—YepBoneHkuca. Jlemma bepHireiiHa. Teopema 0 paBHOMEPHOM CXOAUMOCTU IMITMPAYECKOTO PUCKA K
0’KHM/IaeMOMY PUCKY B C/Tyyae KOHEUHOTO KJlacca pelaromyx rmpaBui. O60CcHOBaHHe TIPUHIIUITA MUHUMU3AL[UH
SMIMPHYECKOro pycKa. PasmepHocTh BanHuka— UepBoHeHKuca. Jlemma 3ayspa. Teopema o paBHOMepHOMR
CXOJUMOCTH IMITUPAYECKOTO PUCKA K 0XKMJ]aeMOMY PHCKY B C/Tydae KOHEUHOW pa3MepHOCTH BarHuka—
YepBoHeHKuca. [IpUHIUIT CTPYKTYPHOM MUHUMM3ALIMY PUCKA.

4. YueDHO-MeTOANUYECKOE 00ecrieueHHe CaMOCTOATEe/TbHON PaboThl 00yJaIUXCA

CamocrosTenbHasi paboTa 00yJaroL[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsM ZIJIsl TeKYIero KOHTPOJIsi U TIPOMEKYTOUHOM aTTeCTallMyd T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIEHHBIM B TI. 5.



711 TOATOTOBKM K MPAaKTUUECKUM 3aHSITHSIM, CAMOCTOSITe/TbHOU PaboThl M IPOMEXKYTOUHOM
aTTecTal[uyi PeKOMeHAYIOTCS 3/IeKTPOHHBIe peCcypchl http://www.uic.unn.ru/~zny/ml/

5. @®OoHJA OLEHOYHBIX CPEJCTB //Il TEKYIero KOHTPOJIA YCIEeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHUs, HeO0X0JUMBbIE /ISl OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIIeBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHNBaHUSA:

5.1.1 TunoBble 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposbHasi padora) /il OLEHKH
chopmupoBanHocTu KomnereHnuu ITK-11:

1. JJama o0y Iar0mmas BEEIOOPES

1] L} 1 1 i} 0 1 2 ]

T 3 3 1 a 1 1 2 3 L

¥ 0 0 LU Q 1 1 1 1 1

Merogon aunecinoro JHCEPIMEHIETEOID AHATHEA IR KAEIOTO KAl OOCTRpOuTE

IUCERHMITHAHTHYE CL‘}-'EEC.LHI.EO H 35OHCATE YRABHASHIS IJ\'I!:I:.JE.IQILI'EE_I DOBSPXHEOCTH.

2. Jama o0ywarmas  EeMopea (oM. Ta0mEoy  eemoe). MeTogom  kBaJpaTHuUHOTG

AHCEPHAEHARTHO O A3 THSE DOCTPONTE THCRPHMIHAHTHEIS q_)}'.HLLUiH.

53, Imma obywamoman pmoopra (cM. TAOmEOy peime), {0 ODOMOMBIO HAHBHOND GAHEODA
EaacerbEEaTepa OUcHHTE Beposmmocte P(F=1 |[qy=1Lx =1)

4. Iama odyuaminas BEIOCpEa:

X -1 0 0 1 1

¥ 1 —2 1 g

MeTogon HAHMEHBINE KEATPATOR TOCTPONTE NOMHHOMBATEHYEY MoJeTs Biaa fv) = fiy +
n 1
Bix + pa”

. Ilama odyuatemad  Berdopka (e BEme). MeTomom pHIS-PErpeccHH  NOCTPONTH
2 -
nonHHOMBATEEYIe Modens Bita fx) = fo+ Bix + Po” . ecmn napamerp peryaspmIammm i =

Kpurtepuu oueHnBanus (oneHouYHoe cpe/icTBO - KoHTpo/IbHasA padoTa)

Onenka Kputepuu orieHuBaHus

PerieHbl Bce OCHOBHBIE 3a7laud. BBIMO/THEHBI BCe 33/]aHUsA, B TTOJTHOM 00heMe Oe3
HeJI0UeTOB

MIPEBOCXO/HO

PellieHbl Bce OCHOBHbIE 3a/ld4¥ C OTAe/IbHbIMH HeCyIlljeCTBEHHbBIMH HeI0UeTaMH,
BBITIO/IHEHBI BCe 3a/laHUA B II0JTHOM obneme.

OT/IMYHO

PeliieHbI BCce OCHOBHBIE 33/1aUd. BBITIONIHEHBI BCe 3a/jaHus, B TIOJTHOM 06beMe, HO
HEKOTOpLIe C HeJloueTaMu

OYeHb XOPOLI0

PertieHbl Bce OCHOBHBIE 3a4a4M C Herpy6bIMI/I omubkamu. BeITOHEeHEI Bce

XOPOIIIO
3a/IlaHus, B TIOJTHOM 00beMe, HO HEKOTOPhIE C He[oueTaMu

YAOBJIETBOPDUTE/IBHO PeilieHsl TUTIOBBIE 3aa4M C Hery6bIMI/I ommrbkamMu. BeIoHeHsI Bce 3aJlaHKA, HO




OueHka Kpurtepuu oLieHUBaHUs

He B I[I0JIHOM o0Bbeme.

ITpu pelleHUH CTaHAAPTHBIX 3a/1au He TIPOAEMOHCTPUPOBAHbI OCHOBHBIE YMEHHUSI.
Hey/J0B/IeTBOPUTEITLHO
Vimenu MecTo rpyOble OIMOKN

OTCyTCTBI/Ie MHWHHUMaJ/IBHBIX YMEHI/Iﬁ penieHud 3a4a4. Hero3M0XHOCTh OLIeHUTb
I1JI0X0 o
Ha/lMyve YMeHUU BCJIeJCTBYE OTKd3d 06yqa}omeroc;1 OT OTBeTa

5.1.2 TumnoBbie 3ajaHusa (omeHOYHOoe cpeacTBO - TecT) A1A oOLeHKH C(HOPMHUPOBAHHOCTH
xkomnetrenuuu ITK-4:

1. Kaxas na CACOYHOIIEX 233 ABNHECTICH 'i’.‘l:l,.'l‘-l':i-! Dé}‘ICH]]X ez }"[i!IC.']Kr.'
A, BOCCTAHOBICHHS PETPCCCHIE
b. Ea3acCHOHMEATEA
€. KIAGTepHIAUE ()
2. Kagas m3 eqeIyIOmeR 38347 ABASSTCA 3307 OOV TSR ¢ yIHTETEM ]
o, RAACCHOMKRALINA (+)
b. xaac LEPHTAOIA
¢, BOCCTAHOBICHHE (HYVHEINH pacTpeIeTeHnd
3. IlepeodvueHHeM HAIEIBAETCA
8. HBICHHS. BOIHHEARICS OPH POIICHEE 38344 UF:“_"II:HI[H € FHEHTSICM. OPH KOTOPOM
OITEHKA PRIIAKINEro OpABRIA Ho TeeToBoll BHOOPKS MEOTO OoIbIle OIIROKH HaA
ooyaromeil BpcopEe |+
b. sBTcHme. BoIHERSRImCE TPH PEmMCHEE 33JaT Dﬁ:.'ﬂl:]!]’[!{ © YEHTSISM., OPH EOTOpOM
OITHOKA PeNIAKINETo OPABAA HA TecToROM BEIGOPES MEOTO MEHBIIE CIOHOKH HA
odvuaromell BEIGOpES
€. HBEACHHS. BOIHHKAHINCS OPH PEIICHEE 381a4 DL:\IT‘I:I:H]IF. € YHHTEISM. OPH EOTOPOM
pelIaIIes MpaBiTo JOMYCKAST GUIsMYE CMHOKY Ha TecToBoH BRbopre

Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OreHka KpuTepuu orieHuBaHUs

3a4TEeHO 51-100%

He 3auTeHo 0-50%

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

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBen

b
chopmu HeY/IOBJIETBOP | Y/JOBJIETBO OYeHb

1/10X0 X0po1Io OT/IMYHO NPEeBOCX0/AHO
pOBaHH HTe/IbHO PHTE/IBHO P X0poIIo P A

OCTH
KOMIIeT
eHIUH
(uHUK
aropa
AOCTHIK He 3aUTeHO0 3a4TeHO
eHus
KoMIIeT
eHIHIT)




YpoBeHb
OtcyTcTBHE YpoBeHb PoBet
o N 3HaHMH B
3HAHUN MuHMMabH | 3HaHUH B oBneme YpoBeHb
TEOpPeTHYECKOT0 0 obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YposeHb
Marepuara. . JIOIyCTAMBI | COOTBETCTBY obbeme, N
3HAHWH HIDKe o 0IL[EM 3HAHUH B
HeB03MO>XXHOCTb i ypoBeHb I0IL[EM COOTBETCTB
MUHHUMa/bHBIX 9 rporpamMme obneme,
3HaHUS | OL|EHHUTH MOJIHOTY . 3HaHWH. rporpamme ylolem
N TpeboBaHMiA. TIO/IrOTOBKU TIPeBBIILIAOLLE
3HaHUN [JomnymieHo | MOATOTOBKU nporpamMme
Nmenu mecto . [ony1ieHo M [pOrpamMmy
BCJIe/ICTBHE MHOTO . HormymieHo TMO/ITOTOBK
rpyOble OIUOKH HECKOJIbKO MO/JTOTOBKH.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecyILecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa ormuboK
ornboK
IIpogemoHc
TPHPOBaHbI
IIpogemoHc PHp
IIpogemoHc | Bce
IIposemoHC | TpupoOBaHbI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHEIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
ITpu perreHnn yMeHUSI. YMeHMUsI.
MHMHHMMaJIbHbIX YMeHHUSI. BCe OCHOBHBI®
N CTaHZapTHBIX PelrteHsl PerteHs! Bce
YMEHHH. PelileHbl Bce | OCHOBHbIE YMeHUsI.
3a/jau He THUIIOBbIE OCHOBHBbIE
HeB03MOKHOCTB OCHOBHBIe 3azauy C PeliieHbI Bce
MIPOAEMOHCTPHP | 3a/auu C 3a/jauu C
OL|eHUTb Halnuue 3a/jauy. OT/le/IbHBIM | OCHOBHbIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHUiH BbImosHeHs! | U 3a/lauM.
OCHOBHbIe ommbKaMH. | ommbKamu.
BCJIE[ICTBHE BCe 33JjaHUsl | HecyllecTB | BhimosiHeHs!
yMmenus. imemn | BeinosnHeHs! | BbinosHeHb!
OTKaza B IOJIHOM €HHBIMU BCe 3aJjaHus, B
MecTo rpy0Obie BCE BCe 3a7laHusI
obyuatorierocs ot obbeme, HO | HegoueTam | TOJHOM
omubKu 3a/laHus, HO | B IIOJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3s
He B obLeme, HO
c BBITIOJIHEH | HEJ0YETOB
TIOJTHOM HEKOTOpble
HeJjoueTaMH | bl BCe
obneme c
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHC
0a30BbIX ITpu perreHnu o TPUPOBaHBI TPUPOBaHbI
bl HAbOp TPHPOBaHBI ITpoieMOHCTp
HaBbIKOB. CTaHZApTHBIX 6asoBble HaBBIKH
HABBIKOB 6a3oBble VpOBaH
HeB03MO>XXHOCTb 3a/jau He HaBBIKU NIPU npH .
JUist HaBBIKU IIPU TBOPYECKUN
OL|eHUTh HaluuKe | TPOJEeMOHCTPUP pelueHur peleHnn
Hagbiku pelleHust peleHnr TIOZIXO[, K
HABBIKOB oBaHb!I 6a30BbIe CTaHJapPTHBI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI peLLEeHHI0
BCJIe[ICTBHE HaBbIKU. VIMenu X 33124 C HBIX 3a/]au
X 3a/ja4 ¢ X 3374 Oe3 HeCTaHZapTHBI
OTKasa MecTo Tpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM ommuboK 1 X 33724
obyuatorjerocsi OT | OMHOKK u ommboK 1
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0ueTaMHu
IIIkana OL[€CHUBAHHUA ITPH IMTPOMEXYTOUYHOU aTTECTAIlUHA
Ounenka YpoBeHb NOATrOTOBKHU
NPEBOCXO/{HO Bce kommnereHuMM (4acTM KOMIETEeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
[UCLUIJIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», MPOJE€MOHCTPHPOBAHBI
3HaHWs, YMEHWs, BAJieHHss MO0 COOTBETCTBYIOLIMM KOMIIETEHLMSIM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce KkommereHUWM (Y4acTW KOMIIETEHLMH), Ha (OPMHpOBAHME KOTOPbIX HarpaBjeHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpDOBaHME KOTOPBIX HarpaB/eHa
[MCLIUIJIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHUXKE «OUEHb XOPOLLIO»
XO0pOLIo Bce KkommereHUWM (Y4acTW KOMIIETEHLMH), Ha (OPMHpOBaHME KOTOPbIX HarpaBjeHa
JMCLUI/IMHA, CHOPMHUPOBAHBI HAa YPOBHE HE HIDKE «XOPOLLO».
yAOBJIeTBOpUTE/Ib | Bce KommeTeHuu (YacTH KOMIETeHIMiH), Ha (OpMHpOBaHHe KOTOPBIX HarpasjieHa
HO [IMCLUIUIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTE/ILHO»




He 3a4TeHO

HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YDPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO

TJIOX0 XoTs1 6bI 0/JHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsI WM HWHbIe MaTepHa/ibl, He0O0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yYyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OLleHUBaHMSI:

5.3.1 TumnoBbie 3apaHusi (ouLeHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /A1 OLEHKHU
chopvupoBaHHocTH KommnereHnuu [TK-11

1. Hetipounsie cetu. [Tepcentpod Po3en6narra. AnroputM 00yueHusi IiepcenTpoHa Kak MeTo[,
CTOXaCTAYeCKOT0 TPafIMeHTHOr0 CIycKa. HelipoHHbIe ceTH /s pellieHust 3afau KiaccuduKauu 1
BOCCTaHOB/IeHUs1 perpeccur. OOyueHue ceTu. Perymspusaiyst Kak MeTos 60pb0bI ¢ iepeobyuenuieM. [ToHsTHe 0
r1yO0KUX HEMPOHHBIX CETSIX.

2. MaiHa OnopHbIX BEKTOPOB. fpa U CIIpSMIISIOLIe IIPOCTPaHCTBa.

3. llepeens pemienuii. Meton CART (classification and regression trees) fijist perieHus 3aja4u Kjaaccudukanyy 1
BOCCTaHOB/IeHUs perpeccrn. OTceueHNs BeTBel U BEIOOp (MHAMBLHOTO fiepeBa. MeTo/ibl 00paboTKu
TPOMYIIeHHBIX 3HAUEHHUH,

4. AHcaMb/M pellaroLyX rpaBus (KaaccudukaTtopoB). ITpocToe 1 B3BellleHHOe T0/1I0COBaHUs. byCTHHT.
Anroputm AdaBoost. OrjeHka oMOKY Tpe/icKa3aHusi. ByCTHHT M afiJATUBHBIE MOZeH. I'pa/iIieHTHbIH
OycTUHT. AJITOPUTM TpaiueHTHOTrO OycTrHra fepeBbeB pemweHnid (MART). Barruur. AJropuTM cilydaiiHbIX
JlepeBbeB (Cy4alHbIi jec.).

5. O6yuenue 6e3 yuntesnsi. Knacrepusaius. Knactepusaiys MeTofaMu Teopur rpados. MeTos 11eHTpOB
TsKeCTU. Metoz, MefraH. Metos HeueTKuX MHOKeCTB. EM-anropurm.

6. Nepapxuueckas kiacrepusanus. ArjioMepaTUBHbIe U pa3jessoliie MeTO/IbL.

7. OcHoBbI Teopuu Bannuka—YepBoHeHkuca. Jlemma bepHiuteitHa. Teopema o paBHOMEPHO# CXOJUMOCTH
SMITMPUUYECKOT0 PUCKA K 0XKH/IaeMOMY PHCKY B CTyuae KOHEUHOTO KJlacca pellaroljux rnpaswi. O6ocHoBaHNe
TIPUHLMIIA MUHUMU3aLAN 3MIIMPUYeCKOr0 pyCKa.

8. PasmepHocTs BanHuka— UepBoHeHkuca. Jlemma 3ayspa. TeopeMa 0 paBHOMepPHO!H CXOAUMOCTH
SMITMPUYECKOT0 PUCKA K 0XKMJaeMOMY PMCKY B C/Tydae KOHEUHOU pa3MepHOCTH BanHuka—YepBoHeHKuCa.
TTpuHIMIT CTPYKTYPHON MUHUMU3ALIUHN PUCKA.

5.3.2 TunoBbie 3agaHusi (OLeHOYHOe CPeACTBO - KOHTpO/IbHBbIE BOMPOCHI) 1A OLEHKH
copmupoBaHHocTH KomnereHuu [1K-4

1. BeposiTHOCTHast IOCTAHOBKA 3aflauy 00yueHus 110 TiperiefieHTaM. [IpHHIUIT MUHUMH3aLy SMITUPUYeCKOT0
pucka. baiiecoBckas Teopus peltieHui. [IpUHIMIT MakcUMyMa arocTepyuopHOi BepostHOCTH. baiieco
KJ1accuguKarop.

2. BKCHEPHMEHTBHLHBIE METO/bI OII€HKH KaueCTBd O6y‘—IEHI/IH.



3. MeToz HauMeHBIIUX KBa/IPaTOB /IJIs1 PeIleHUs 3a/jaul BOCCTaHOB/IEHUS perpeccud. Ero BEIBOJ Ha OCHOBe
MeTO/la MAaKCUMAJTLHOTO TIpaB/ionoiobus. JInHeliHas perpeccroHHasi Mojiesib. CrcTeMa HOPMabHBIX
ypaBHeHU#. OCHOBBI perpeCcCHOHHOT0 aHa/ir3a (TIpOBepKa 3HAUMMOCTH K03(hdHUIMeHToB, Ko3dduieHT
netepMmuHariuy [TMpcoHa, 0BepUTe/bHBIE MHTEPBA/IbI, aHA/TU3 OCTaTKOB).

4. TIpobseMa repeoOyueHus TIPY pellieHrH 3a/laul BOCCTAaHOBJIEHUsI perpecciuu. MeToe 60pb0bI C
nepeo0Oy4yeHHeM: COKpalljeHe Urc/ia TapaMeTpOB, Peryspu3aiys (PUpK-Perpeccusi), MeTo J1acco.

TpyLoeMKOCTb METO/0B.

5. MeTop 6/mKakInux cocesielt s pelieHus 3aauu knaccudukaimu. Teopema 06 oIjeHKe pHUCKa B METOZie
6mKaiiiiero coceza.

6. HavBHbIl OalieCOBCKMIA KacCU(PUKATOP.

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

Kputepuu onjeHnBaHus (0LleHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OueHka Kpurtepun oLieHUBaHus

CBOOO/THOE BJIa/IeH1e OCHOBHBIM U JIOTIOJTHUTE/TLHBIM MaTepranioM 6e3 omubok u

TMpeBOCXOOHO o
MOorpeurHocTen

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

OT/IMYHO

AO0CTATOYHOE BJ/Id/IeHHe OCHOBHBIM MaTepHa/iOM C He3HAUNTE/IbHbIMU

OYeHb XOPOLI0
TMOTPELTHOCTSIMU

X0Opo1uIio B/IaleHe€ OCHOBHBIM MaTe€pHa/IOM C pAA0M 3aMeTHBIX HOFpEH.IHOCTEﬁ

BJ/la/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 TbHAS 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-MeTOfMUECKOE M HH(OPMaLMOHHOE o00ecrieyeHne JUCIUILTHHBI (MO/1y/151)

OcHoBHas /uTeparypa:

1. ITnatoHoB A. B. MaumnHoe obyuenue : yue6Hoe ocobue / A. B. ITnaToHOB. - Mocksa : FOpaiir,
2022. - 85 c. - (Boicmiee obpa3oBanue). - URL: https://urait.ru/bcode/508804 (zmaTa obpaiijeHus:
14.08.2022). - ISBN 978-5-534-15561-7 : 319.00. - Tekcr : anekrponHslii / OBC "FOpaitt"., https://e-



lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=821948&idb=0.

[ononHuTenbHas uTepaTypa:

1. ®nax I1. MammnHoe oOyuenre. Hayka v MCKYCCTBO MTOCTPOEHUsI alTOPUTMOB, KOTODbIEe U3BI€KAIOT
3HaHUs W3 JaHHbIX : MOHOrpadus / Pnax I1. - Mocksa : JJMK-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 1 MaiHHOe 0OyJeHHe: KpaiiHe HeOOX0AMMOe TIoCcoOue TI0 HOBelIIel rpecKa3aTebHON
aHa/IMTHKe, 00si3aTesibHOe /1711 Oosiee ryOOKOT0 MOHUMAHUST METOZ0JIOTHHA MAIlIMHHOTO 00y4eHws /
Pamika C. - Mockga : JJMK-npecc, 2017., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=659331&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C COJlePKaHUEM IVCIATUIAHBI):

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 JUCHUILIMHBI (MOY /1)

YuebOHble ayAWTOPUM [i/i TIPOBeJieHHsl yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMO#i, OCHaIlleHbl MYyJbTUMeAUWHBIM 000py/j0oBaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAicTBaMU 00yYeHHUsl.

[MomerieHyst A7IsT CAaMOCTOSITIbHOM paboThl 00YYalOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
nH(OpMaIMOHHO-00pa3oBaTebHYIO Cpefy.

IIporpaMma cocrtaBneHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noarotoBku/cneruanbHoctu 01.04.02 - [pukiajHas MaTeMaTvka U MHGOpMaTHKa.

Agstop(b1): 3on0Tbix Hukonaii FOppeBuy, JOKTOp (PU3MKO-MaTeMaTUUeCKUX HayK, JOLIEHT.
3apepyromuii Kadepoii: 3o0Tbix Hukosaii FOpbeBuy, JOKTOP (pU3HMKO-MaTeMaTUueCKUX Hayk.

[TporpamMma oiobpeHa Ha 3acefjaHUM MeToANUeCKoi Komuccuu ot 13.12.2023, mpoTtokos Ne 3.
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