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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)

aHanuzupoeamsn
KOHYenmyaabHble u
meopemuueckue
Mmodenu pewaembix
HAYUHbIX

npobsem u 3a0au

KOHYenmyaabHbIX U
meopemuuecKkux mooesel
pewiaemMblx HAQy4Hblx npobaem
u 3a0au

IIK-4.2: Ymeem npumeHsamb
MemoOb! paspabomxu u
aHanu3a KOHYenmyanbHbIX U
meopemuyueckux mooenell
pewiaemMblX HaQy4Hblx npobaem

u 3a0au

OCHOBHble a/120pUMMbl U
MemoObl MAWUHHO20 0OyyeHUst
0CHO8bI 13blKa Python uau
cpeodbl bryucaeHull R

TIK-4.2:

YMETH

Ucnonb308amb Memoobl
MAWUHHO20 0byueHus Ha
npakmuke, ymeHusi oyeHusamso
Kauecmeso memooos

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

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-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
KOHYenmyabHble u . p
meopemuueckux modesell meopemuueckue Mooenu
meopemuueckue 60npochbl
peuwiaembix Npou380OCMBEHHO- | MAWUHHO20 06yUeHust
MoOenu peuwiaeMbix
sadau mexHo/02UYecKuxX 3a0ay
npou3eodcmeeHHo- IIK-11.2: Ymeem npumeHamb TK-11.2:
mexHon02UuUeCKoll MemoOdbl pazpabomku u YMETE
desimesnbHOCMU aHaau3a KOHYenmyaabHbIX U
N paspabambigamb u
meopemuuecKux modesell
aHaausupoeamb
peuwiaembix npou38o0CMEeHHO-
KOHYenmyaabHble U
mexHo02UYecKUX 3a0au
meopemuueckue Mooenu
MAWUHHO20 00yUeHust
IIK-4: CnocobeH ITIK-4.1: 3Haem MemoOb! IK-4.1: Tecm
azpabambigamb u
pasp paspabomku u aHanusa 3HATH DK3aAMEH:

KoumposnbHble
80NpOCh!

3. CTpyKTypa U cojiep>KaHHe AUCIUIUTHHBI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI




OyHas

O011as TPy/J0eMKOCTBD, 3.e. 4

Yacos o yue0HOMY IJIaHY 144

B TOM UYHCJIe

ay/JUTOpPHBIE 3aHATHA (KOHTaKTHas1 padoTa):

- 3aHATHSA JIEKI[HOHHOT'0 THIIA 32

- 3aHATHS CEMHHAPCKOro THINa (MpaKTH4YecKue 3aHATHs / 1abopaTopHbIie PaGoThI) 32

- KCP 2

caMmocTosATe/IbHasA paboTa 42

ITpomexyTouHas arrecTanus 36
JK3aMeH

3.2. CojeprkaHve IUCLIANIVUHBI

(cmpykmypupoeaHHoe no memam (paszdeaam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HavmeHOBaHMe pa3/e/ioB U TeM JUCLATUIHHBI Bcero B TOM UHCJ/Ie
(uacer)
KonTakTHast pabora (pabota Bo
B3aMMO/IeHCTBUM C TIperojaBaresieM),
Yackl U3 HUX
JaHATHS CamocrosiTesibHast
CeMHUHapCKOTo pabora
3aHsTHS THMA obyuaroierocs,
JIEKL[MOHHOTO | (MpakTHueckue | Bcero Hachbl
THIA 3aHATHs/1abopa
TOpPHbBIE
paboThI), Uackl

o) o) 0 o) o}

¢ ¢ o o o)

0 0 0 0 0
TTocTaHOBKa 3aJja4 MAIIMHHOTO 00yUeHust 34 10 10 20 14
Ob6yueHue ¢ yunrenem 34 10 10 20 14
Ob6yuenue 6e3 yuuress 38 12 12 24 14
Artrecrauus 36
KCP 2 2
Utoro 144 32 32 66 42

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTHHBI

BeposTHOCTHast OCTaHOBKA 3aJauu 00yueHus 1o npeLjefeHTaM. [IpUHLIMN MUHUMU3ALUY SMIMPUYECKOT0
pucka. baiiecoBckas Teopus peleHud. I IpyHIMN MakcMyMa arioCTepUOPHOM BepOSITHOCTU. baliecos
KJlacCUUKaTop. JKCTiepUMeHTaIbHbIe METO/IbI OLIeHKH KauecTBa 00ydyeHusi. MeTo/1 HAaMMeHBIINX KBa/IpaToB

JJ1s1 pellleHus 33/jJaul BOCCTaHOB/IeHHs perpeccuy. Ero BbIBOJ Ha OCHOBe MeTO/la MaKCHMaJlbHOT'O
nipaBzionoo6usi. JIuHeliHas perpeccroHHast Mozienb. CrcTeMa HOPMaJIbHBIX ypaBHeHHA. OCHOBBI

perpecCHOHHOr0 aHaau3a (TIpoBepKa 3HAUMMOCTH KO3 duI[eHTOB, KO3 duieHT qeTepMuHaiiuu [1upcoHa,

JIOBepUTe/IbHbIe MHTepPBasIbl, aHa/IM3 0CTaTKOB). [Ipo6siemMa mepeoOydeHw st TIPH peLleHnH 3ajaurt

BOCCTaHOBJ/IeHUs perpeccry. MeTozbl 60peObI ¢ TepeobyueHreM: COKpallleHHe YKiC/a TTapaMeTpoB,
perynsipu3sarys (pUIK-perpeccus), MeTos 1acco. TpyZi0eMKOCTb MeTO/IOB. MeTo | O/vKalIuX coceiel st

peleHust 3a/jauu Kiaaccudurkaryu. TeopeMa 00 oljeHKe pricKa B MeTo/ie OJtiKaliiero cocesia. HauBHbIM

OatiecoBcKuUi KiaccubuKaTop. JIMHeHHBIN JUCKPUMUHAHTHBIN aHamm3. KBapaTHUHbBIN JUCKDUMUHAHTHBINA




aHanus. JIoructrueckast perpeccusl.

Heliponnsle cetu. [lepcentpoH Po3en6sarra. Anroputm o0ydeH s TIepcenTpoHa Kak MeTo/| CTOXaCTUYeCKOro
rpajiMeHTHOrO crycKa. HelipoHHBIe ceTH [Jisi pelieHus 3a[au KiacCu(YKaluy U BOCCTaHOBJIEHHS] PerPecCui.
Ob6yuenue cetu. Perynsipusaiius Kak MeTo; 60pb0bI ¢ iepeobyuenriem. [ToHsITHE 0 TIyOOKUX HEMPOHHBIX
ceTax. MalrHa ONopHBIX BeKTOPOB. f/ipa U CpsAMJISIOLIME TTPOCTPaHCTBa.

Hepesbs pemenuii. Metog CART (classification and regression trees) /s pereHust 3a7iau KiaacCUMUKaLuU U
BOCCTaHOB/IeHUs perpeccrn. OTceueHVs BETBeH U BLIOOp (MHAMBHOTO fiepeBa. MeTo/ibl 00paboTKu
TIPOITYIIIeHHBbIX 3HaUeHUH. AHCamMb1 pelaroyx nmpaBui (Kinaccuprkatopos). IIpocToe v B3BelieHHOe
ronocoBanus. Bycrunr. Anroputm AdaBoost. OrieHKa OIMOKY Tpe/icka3aHus. ByCTHHT U a/iIUTHBHBIE
Mogenu. ['pajieHTHBIN OyCTUHT. ANTOPUTM TpafreHTHOro OycTrHra fepeBbeB petenuii (MART). Barrusr.
Anroput™m ciy4aiiHbIX JiepeBbeB (C/ydaiHbii siec.). Obyuenue 0e3 yuutesns. Knacrepusaims. Knacrepusamus
MeTo/ilaMu Teopuu rpadoB. MeToz 1jeHTPOB TsokecTr. MeTos MeaiiaH. MeTo/i HeueTKUX MHOXKeCTB. EM-
anroputM. Mlepapxruyeckasi KiacTepu3aiysi. ArjioMepaTUBHbIe U pa3fesistolue MeTo/ibl. OCHOBHI TeOpUHr
Bannuka—YepBoHeHkuca. Jlemma bepHireiiHa. Teopema 0 paBHOMEPHOW CXOJUMOCTU 3MITMPUYECKOr0 PUCKa K
0XKHUJIAeMOMY PHCKY B C/Ty4ae KOHEYHOTO Kjlacca peliaroiiyx npapui. O60CHOBaHUe TIPUHLUITA MUHUMHU3ALUH
SMMUPHUeCKOro prcka. PasmepHocts BarnHuka— UepBoHeHKuca. Jlemma 3ayapa. Teopema o paBHOMepHOiA
CXOMIMOCTH SMIMPUYECKOT0 PHUCKA K 0’KAJ,AeMOMY PUCKY B CJlydae KOHEYHOW pa3MepHOCTH BanHuka—
YepBoHeHKuca. [IpUHIUN CTPYKTYPHOM MUHUMM3ALIMK PUCKaA.

4. YueOHO-MeToAMYeCKOe ofecrieyeHre CaMOCTOSITe/TbHOW Pad0ThI 00yJaroUXCsl

CamocrosiTenibHasi paboTa 00yuarOL[UXCs BK/IOUaeT B CeDOsi MOATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a[jaHUsIM JIJIsl TeKYIero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud 0 WUTOraM OCBOEHUS JUCLIATIIUHEI
NpUBeJIeHHBbIM B I1. 5.

[17151 TOATOTOBKY K TIPAaKTUUYeCKUM 3aHSITUSIM, CAMOCTOSITe/TbHON paboThl ¥ POMEXKYTOUHOM
aTTecTal[ui PeKOMeHYIOTCS 3/IeKTPOHHBIe pecypchl http://www.uic.unn.ru/~zny/ml/

5. @®OoHJA OLEHOYHBIX CPEJCTB /Il TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajaHusA, HEOOXOAUMBIE /I OLIEHKH Pe3y/J1bTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYyILLero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMsA:

5.1.1 TunoBbie 3ajaHus (oneHOYHOe cpeAcTBO - KoHTposbHasi padora) /i OLIEHKH
chopmupoBanHocTa KommnereHnuu ITK-11:

1. JJama o0y Iar0mmas BEEIOOPES

- 0 1 1 [ 0 1 2 &

) 3 3 1 [ 1 1 2 3 1
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Metogou mHelEOrD JHCKPHMIHIETHEOID AHLTHIA 1T KREIOTO E1idcd O0CTpONTE

INCEPHMITHAHTHYED \I_."}'I:[Ed.l'[l.io H 350HCATE YPGBHACHIS P.'I!:I:ﬂﬂ.l{‘l.l’.l'ct-l MOBSPXHOCTH.



2. Jama oSywarmas  EeWbopea  (cM. Ta0mEoy  Bemme)  MeTogom  kEAJpaTHUHOTG
ARCEPHMEHAHTHOIO AHATHEL 0OCTPONTE THCKPHMIEHANTHES (/VHEIHHA.

T

Jama ooywaroman nmoopra (cu, Tahmmumy owmre), O DOMOIMBI0 HAMBHOrG OAHESODA
5

EnaceibHEATopa oueHHTE Bepoatocta P(F=1 |xy=1.x =1)

4. Jama ofyuawmas Beroopxa:

X -1 Q i 1 1

v 1 -2 1 7 3
Mer OJ0M HAHMCHBIONX HB:‘IJ.]JG'I.’UZB HDE‘IPUHIB MOTHHOMHAATEHYEY MOJCTE B.I.I.J.I_ﬂ\'| =5 Bl' ol
Prx + P
5. Iopa  oOyvaremas  Beldopka (oM.  BelOe)l. MeTo@oM pHIR-PErPeecHH  NOSTPOHTH

2 i
DOIHHECMEATERYIG Modens Buna fx)=fo+ fix + for” . comn napausTp peryasprIannm i =

Kpurtepuu oneHnBanus (oneHoUYHoe cpeicTBO - KoHTpo/ibHas padoTa)

OrjeHka KpuTepuu orieHuBaHUs

PeiiieHbI BCe OCHOBHbIE 3a[auil. BhImo/IHeHbI BCe 3aJaHus, B IIOJTHOM o0beMe Oe3

TpeBOCXO0AHO
Hea104eToB

PellieHbI BCe OCHOBHBIE 3a/lda4y C OTZe/IbHbIMH HeCyIllleCTBEHHbBIMH HeJloUueTaMH,

OT/IMYHO
BBITIOJ/IHEHBI BCe 3a/idHHA B II0/THOM obneme.

PellieHbI BCe OCHOBHBIE 3aayuu. BrinonHeHsbI Bce 3a/]aHKs, B IIOJTHOM OGT)EME, HO

OYEeHb XOPOLIIO
HEKOTOphbIe C HeJOUE€TaMH

PeliteHb! BCce OCHOBHBIE 3a/jauil C HeTpyObIMH OLIIMOKaMu. BeIrosiHeHbI Bee

XOpOILO

3ajlaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpbIe C He/loueTaMu

PertieHbI TUTIOBBIE 33/jauM C HerpyObIMU OILIMOKaMU. BbIroHeHb! Bce 3a/iaHus, HO
YJOB/IETBOPUTEIBHO

He B TI0JTHOM 00beMe.

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

Vimeniu MecTo rpyOble OIMOKH

OTcyTCTBHE MUHUMA/bHBIX YMEHHUH peleHus 3aau. HeBo3MOXXHOCTb OLIeHUTb
TIOXO

Ha/muyue YMeHI/Iﬁ BC/IeICTBHME OTKA3a OGy‘-IEHO].L[EFOCH OT OTBeTa

5.1.2 TumnoBbie 3afaHusa (omeHO4YHOe cpeacTBO - Tect) AiA oOLeHKH CHOPMHUPOBAHHOCTH
xkomnerenuuu ITK-4:



1. Kakas w3 coedyomeax 3a1a9 SENACTCA 303a%96H 00y IeHER Oe3 yauTes”

3. BOCCTAHOBICHHS PETPOCCHE

b, EaaccHOMEAIHA

€. KaACTepmRAmED (+)

L. }C:u:,ns 03 C.‘[CJ’}'E("I]IITX 3434 ABNALTCA 1‘.1,:[]‘-'I'C‘i& GC‘\'}"TtH]TX C "\-"ril']'t.']’f)j:'

8, EanccHdmEEALA ()

L". Eaas r:[.u:'m:na

C. BOCCTAHOBTCHHE GVHELHN PacTpeIcTeHns

3. IMepeodvueHHeM HASEIBACTCH

8. HBISHHS. BO3IHHKAHIIES ]1|;"I:[ PEL‘L[C‘HII:H 30aa 06]"!:}1]’[.‘! C YHHTETEM. 'I'I]!'I[ B’.C\'.I.'D]I\Z\[
OITEHOKA PRIIAKINEro OpABRIA H TeCTOBON BHOOPKS MHOTO OOIbIIe OIIAOKH HA
eiyvuarmedl BRIGOPES (1)

L'\. ABICHNE. BEOIHAEARIMES ]TP'I.'[ PEDICH'H'H IAdaT DL:F}"-'I:I:HH!I [ :-TI'I{TC.'IC.\:I'. ]'.I']}H T{GT{I].}O}I
OIIHOKA PelIAKINeTo OpABATA HA TeCTOROM BEIOOPES MEOTO MEHBIIE OIIHOKH Ha
odvuaromett BRdopke

C. HBACHHS. BOIHHKAHIIES 11|J'[[ l:lt.'_'l.[C‘HI[II IAIa4 DL:q"[I:H]lR C YHHTSTIEM. H]J]'[ HUTU]JL'\)]
PEaK s OpaBRIo JOMYCEACT SOOIV CIHOKY HA TocToBol BMOopER:

Kpurepumn orjeHnBaHus (0LjeHOUHOe CpeACTBO - Tecr)

Ouenka Kputepuu orieHuBaHUs

3auTeHo 51-100%

He 3a4yTeHo 0-50%

5.2. OnucaHue MIKaJI OIeHUBAaHUA Pe3y/IbTaTOB 00yueHHs MO0 JUCIIUIIMHE IPH TPOMeXyTOUHOMH
arrecTanyy

IIIkana oueHBaHUA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI

Yposen
b
chopmu Hey/0BJIETBOP | Y/JO0BJIETBO O04YeHb
TJI0X0 X0po1I0 OT/IUYHO NMPeBOCX0/{HO
POBaHH UTEe/IbHO PpHTEe/IbLHO X0poIio
ocTH
KOMIIeT
eHIHI
(uHANK
aropa
AOCTHIK He 3a4YTeHO0 3auTeHo
eHHs
KoMIeT
eHIuil)
YpoBeHb
OtcyTcTBHE YpoBeHb POBet
o . 3HaHUM B
3HaHUU MuHuMa/bH | 3HaAHWM B obBeme YpoBeHb
TeopeTHUUecKoro o obbeme, ’ 3HaHWUM B
YpoBeHb COOTBETCTBY YposeHb
MaTepuana. o JIOTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUU HUKe . o1emM 3HaHUH B
HeB03M0>KHOCTb 1 ypoBeHb oLeM COOTBETCTB
MUHHMa/IbHbIX o rporpamMme oOneme,
3HaHWSA | OLIEHUTb MOJHOTY N 3HaHUM. rporpaMme yIo1emM
o TpeboBaHU. MO/rOTOBKU TIpeBbILIAOLIe
3HaHUU [HormytieHo TO/ITOTOBKH rporpaMme
Nwmenu mecto . JonyieHo M IpOrpamMMmy
BC/Ie[ICTBUE MHOIO . JonyeHo NOJTOTOBK
rpyOble OIKUOKH HECKOJIbKO TO/JTOTOBKH.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HeCyIecTBe
obyyarorjerocsi ot omubok HerpyObIx HHEIX HeT.
oTBeTa oumbok
onmboK
OTtcyTcTBUE (T — IIpomemonc | Ilpomemonc | IIpomemonc | Ilpozemonc | IlpomemMoHCTp
MUHUMAJTbHBIX CT[; H pa THBIX TPUPOBaHbI | TPUPOBaHbI | TPUPOBAaHLI | TPUPOBAHBI | MPOBAHHI BCE
YMeHUI. 5 af: }?e OCHOBHBIe BCE BCE BCE OCHOBHbIe
HeB03MO>KHOCTb an YMeHUSL. OCHOBHBIE OCHOBHBIE OCHOBHbIe yYMeHUsl.
TPOAEMOHCTPUP
OLIeHUTb Ha/IMuKe PernieHbl yMeHusl. yMeHusl. YMEeHUSL. Periensl Bce
YMmenus . OBaHbI
yMeHU OCHOBHBIE TUIIOBBIE Petuiensl Bce | PertieHsl Bce | PelieHbl OCHOBHbIE
BC/Ie[ICTBHE 3aJauu ¢ OCHOBHBI® OCHOBHBI® BCe 3aJaum.
ymenus. Vimenu
OTKasza MECTO FDVBbLe HerpyObIMU | 3azauu C 3aJaum. OCHOBHbIE BrimosiHeHbI
obyuarolerocs ot omu6mpy ommbKkaMu. | HerpyObiMu | BrImosHeHBI | 3amauu C BCe 3aJjaHus, B
oTBeTa Beiro/iHeHbl | OIMOKAaMU. | BCe 33JaHusl | OTJeNbHBIM | TMOJHOM




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

OIléHuBAHUA:

5.3.1 TumnoBbie 3apaHus (oLeHOUHOe CPeACTBO - KOHTpO/JbHBbIE BOMPOCHI) /[ OLEHKHU

chopmupoBaHHocTH KommnereHnuu [TK-11

1. Hetiponnbie cetu. ITepcentpoH Po3eH6maTTa. AJTOpuT™M 00yUeHHs IIepcenTpoHa Kak MeTo/,

CTOXaCTHYeCKOT0 TpafiIMeHTHOr0 Crycka. HelipoHHbIe ceTH [i/1s1 pellieHust 3aau KinaccuduKauy 1




BOCCTaHOBJ/IeHUs1 perpeccur. ObyueHue ceTu. Perynspusaiys Kak MeTos 60pb0bl ¢ iepeobyuenueM. I[ToHsTHE O
rTy60KUX HEHPOHHBIX CETSIX.

2. MammHa OnopHBIX BEKTOPOB. f1pa ¥ CIIpAMJISFOLIME TIPOCTPaHCTBaA.

3. Hepesbs 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
TPOMYLEHHBIX 3HAUEHHH,

4. AHcamM0/1 pelaruXx MpaBuil (KiaccuhukaTopos). ITpocToe v B3BellleHHOe T0/I0COBaHUS. ByCTHHT.
Asropurm AdaBoost. OrjeHKa ommmbKu 1pe/icKa3aHus. ByCTUHT U afiuTUBHbBIE Mofes . [ paiieHTHRIN
OyCTUHT. AJITOPUTM TpajiueHTHOrO OycTrHTa fepeBbeB pemierni (MART). Barruur. AJrOpUTM CTydaiHbIX
JlepeBbeB (Cy4yaliHbIU Jec.).

5. Obyuenue 6e3 yuutesnsa. Knacrepuzanus. Knacrepusamusi MeToiaMu Teopuu rpadoB. MeToz 1ieHTpOB
TsDKeCTU. Metoz Mefuad. MeTo HeueTKUX MHOXeCTB. EM-airopurm.

6. Mepapxurueckas Kjiactepr3alnus. ArJiOMepaTUBHEIE U PA3Ze/sole METOBI.

7. OcHoBBI Teopun BanHuka—YepBoHeHKkuca. JleMMa bepHinreiiHa. TeopeMa 0 paBHOMePHOM CXOJUMOCTU
IMITMPUYECKOTO PUCKA K OXKH/]JAeMOMY PHCKY B CJTydae KOHEUHOTO K/lacca peraronux npasuia. O60cHOBaHUe
TPUHLIUINA MUHAMM3aLIUM SMITMPUYECKOT0 PUCKa.

8. PasamepHocTh BanHuka— UepBoHeHKHca. Jlemma 3ayapa. Teopema 0 paBHOMepHOW CXOAUMOCTU
5MIMPUYECKOT0 PHCKa K 0’KUZ,AeMOMY PUCKY B C/lyuae KOHeUHOM pa3MepHOCTH BamnHrka—YepBoHeHKHCa.
[IpyuHLMIT CTPYKTYPHON MUHUMHU3AL[MU PUCKA.

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

1. BeposiTHOCTHas! TOCTaHOBKA 3afiaun 00yueHust 1o nipeLieZieHTaM. [IpUHLIAIT MUHUMU3ALUH SMIIMPUUECKOT0
pucka. baiiecoBckasi Teopust peltieHi. [IpUHIUTT MakCMyMa ariocTepruopHoit BepositHocTH. batiecos
KJlacCU(HUKaTop.

2. BKCHBPHMBHTBHBHLIB METO/bI OII€HKH KaueCTBad 06y‘IEHI/I${.

3. MeToz HauMeHbILIUX KBa/IPaTOB /IJIsl pellleHys 3a/jaul BOCCTaHOB/IeHUs perpeccud. Ero BEIBOJ Ha OCHOBe
MeT0/la MaKCHMaJIbHOTO MpaBAonofo6us. JInHeiHasi perpecCUoHHasi Mojiesb. CHUCTeMa HOpMasTbHBIX
ypaBHeHUii. OCHOBBI perpeCcCMOHHOT0 aHasir3a (TpoBepKa 3HaUMMOCTH K03 duLneHToB, Ko3hduiireHT
nmerepmuHaryu [TupcoHa, loBepUTebHBIE HHTEPBAJIBI, aHA/IA3 OCTATKOB).

4. TIpobnemMa repeobyueHust TIPU pellieHUH 3a/lau BOCCTAHOBJIEHUSI perpeccud. MeToibl 60pb0bI ¢
nepeo0Oy4YeHHeM: COKpaIljeHHe UKC/ia apaMeTpOB, Peryspu3aiiys (PUK-Perpeccusi), MeTo/ 1Iacco.

Tpy[0eMKOCTb METO/0B.

5. MeTop O/IDKaMIIIMX COCeer /I PelleH s 3a]auM KiacCuUKaruu. TeopeMa 00 OlLieHKe pUCKa B METO/E
O/IKaMIIIero cocea.

6. HauBHbIl OalieCOBCKUH 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.

[TporpammMa coctaByieHa B cooTBeTCTBUM C TpeboBanusmu OC HHI'Y 1o HampaBieHHIO TOJTOTOBKH
01.04.02 - IpuknazHas MaTeMaTHKa U UHPOPMaTHKa.

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

ITporpamMma ozo0peHa Ha 3ace/jJaHHUM MeToANUeCcKoi Komuccuu ot 13.12.2023, mpoTtokos Ne 3.
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