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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynvaa 51.B.03 MammuHaHOe 00yueHre U aHa/u3 JaHHBIX OTHOCUTCS K YaCTH, (hOPMHUPYEMOM

YUdCTHUKAMH O6pa3OBaTEJ'ILHLIX OTHOILIeHUI 06paBOBaTEHBHOﬁ TMMpoOrpaMmal.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

6a308blx 3HAHUL
Mamemamuueckux u
ecmecmeeHHbIX HayK,

¢yHOameHmanbHol
UHbopmamuku u
UHOPMAYUOHHBIX
mexHonoeull;
npumeHsimb 8
npogeccuoHanbHoU
desimeabHOCMU
coBpeMeHHble A3bIKU
npo2pammupo8aHus u
Memoobl
napannenbHotl
06pabomku OaHHbIX,
onepayuoHHble
cucmembl,
3/1eKMPOHHblEe
6ubauomeku u
nakembl NPoO2Pamm,
cemegble mexHon02UU

UH(pOPMAYUOHHbBIX
mexHonoz2uil, uMeem Hay4Hble
3HAHUsA 8 meopuu
UHGOPMAYUOHHBIX cUCMeM
IIK-2.2: Ymeem npumeHsamb
no/y4eHHble 3HaHUs 8
obaacmu ¢pyHOameHMAnbHbIX
HAYYHbIX OCHO8 Meopuu
uHGopmayuu u pewams
cmaHOapmHble 3a0auu 8
cobcmeeHHoL HayuHo-
uccnedoeamenbCKoll
desimeabHOCMU

IIK-2.3: Umeem
npakmuyeckuil onbim Hay4Ho-
uccnedoeamenbCKoll
OesimenbHOCMU 8 obaacmu
UH(OPMAYUOHHBIX
mexHono2utl

OCHOBHble KOHYenmydanbHbie U
meopemuueckue mMooenu
MAWUHHO20

06yueHUsl, OCHOBHble
aneopummbl u

MemoObl MAWUHHO20 0OyyeHust
OCHOB8bI s13blka Python unu
cpeobl

ebiyucneHuil R

IIK-2.2:

YMETbH

Ucnonb308amb Memoobl
MAUWUHHO20

obyueHus Ha npakmuke,
oyeHusamb

Kauecmeo memooos
pabomamb ¢ 6ubauomexoli
Scikit-Learn uau

cpedoli 015 cmamucmuyeckux
8blyUCAeHUll

R

IK-2.3:

UMEET npakmuueckuli onbim
paspabomku

U @HaNU3a KOHYenmyanbHbIX U
meopemuuecKux mooenell
MAWUHHO20

obyueHus

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 IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
IIK-2: CnocobeH k TIK-2.1: 3Haem 0CHOBbI IIK-2.1: Tecm
npumeHeHuio HAayuHO-UCCAe008amenbCKoll 3HATH 3adauu 3quém:
0bujeHayUHbLX desmenbHocmu 6 obaacmu

KoumposnbHble
80NpOCh!




3. CTpyKTypa U cojep)KaHHe AUCIUIIAHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€e. 3

Yacos o yuedGHOMY I/IaHY 108

B TOM UHCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):

- 3aHATHS JIEKIIHOHHOT'0 THIIA 32

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 0

- KCP 1

caMocTosTe/IbHasA padoTa 75

ITpomexyTouHas arrecTanusa 0
3auéT

3.2. CozepkaHue JUCLUIIIVHbI

(cmpykmypupogsaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuii)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLIAIUIMHBI Bcero B TOM UHC/Ie
(uacer)
KonTakTHast pabora (pabota Bo
B3aMMOZENCTBUH C TIperoaBaresiem),
Yyachl U3 HUX
SaHATHSE CamocTosiTe/ibHast
CeMHHAapCKOro pabora
3aHATHA THMA o6yvyarowerocs,
JIEKLJIOHHOTO | (mpakTuueckue | Bcero Hacel
TUMa 3aHsATHsI/Mabopa
TOPHbBIE
paboThl), Uacel

0 0 0 0 0

¢ ¢ o o) o)

0 0 0 0 0
TTocTaHoBKa 3aJja4 MAIIMHHOTO 00yueHust 35 10 10 25
OO6yueHue ¢ yunreaem 35 10 10 25
O6yuenue 6e3 yuuresns 37 12 12 25
ArtTtectauus 0
KCP 1 1
HWTtoro 108 32 0 33 75

Conep)KaHue Pa3je/ioB U TeM JUCHUIIMHbI

BeposiTHOCTHas MOCTaHOBKA 3a/lauu 00y4YeHus Mo nperieAieHTaM. TIpUHIIAT MUHUMU3AI[UH SMITUPUYECKOTO
pucka. BaiiecoBckasi Teopusi pelieHuid. [IpUHIUIT MaKCMMyMa arloCTePUOPHON BepOATHOCTH. Baiiecos

KaccuuKaTop. JKCIiepruMeHTaTbHbIe MEeTO/IbI OL{eHKH KauecTBa 00ydyeHHst. MeTo | HaMMeHbIINX KBaZIpaToB

AJId pellieHUd 3aJa4 BOCCTaHOBJIEHHSA perpecCcuu. Ero BBIBO/J, HA OCHOBE MeTO/Jld MdKCHMMAJIbHOI'O

nipaBziorofo6us. JluHeliHast perpeccroHHast MoZienb. CrcTeMa HOPMasIbHbIX ypaBHeHHA. OCHOBBI

pPerpecCHOHHOTO aHaM3a (MMPoBepKa 3HaUMMOCTH KO3 PUIeHTOB, KO3 UIMeHT AeTepMuHaliuu [TupcoHa,

JIOBepUTe/IbHbIE MHTEPBAJIbI, aHaM3 O0CTaTKOB). [IpobsiemMa iepeoOyueHUs TIpY PelieHUN 3afaunt




BOCCTaHOBJ/IeHUs perpeccri. MeTozbl 60peObI ¢ epeobyueHreM: COKpallleHHe YKiC/a TTapaMeTpoB,
perynsipu3sarys (pPUIK-perpeccus), MeTos gacco. TpyZi0eMKOCTb MeTO/IOB. MeTo | O/vKaMIux coceniel st
pereHust 3a7jaum Kiaaccudukaryu. TeopeMa 06 orjeHKe prickKa B MeTo/ie OJtiKaliiero cocesia. HauBHbIM
OaiiecoBCKui KnaccubuKaTop. JIMHeHHbIM JUCKPUMUHAHTHBIN aHanu3. KeagpaTUuHbIl AUCKPUMHHAHTHbBIN
aHanu3. Jlorucrtuyeckast perpeccusl.

Heiiponnsie cetu. [TepcenTpon Po3eH6saTra. AMroput™ 00yJeHus IepcenTpoHa Kak METOZ, CTOXaCTHUeCKOTo
rpaZiieHTHOrO Criycka. HelipoHHBIE ceTH /IS pellieHus 3ajau KiacCu(yKaly ¥ BOCCTaHOB/IEHUsI PerpecCh.
O6yueHue cetH. Perynsipu3sarus Kak MeTo/, 60pb0bI ¢ iepeobydenrieM. [ToHSTHE O TJTyOOKMX HEMPOHHBIX
ceTsiX. MallHa OTMOpHBIX BeKTOPOB. f1/ipa U CTIpSMJISTFOILIME TIPOCTPaHCTBA.

Hepesbs pemennii. Metog CART (classification and regression trees) /s perieHust 3afiau KiaaccuhUKaiuu v
BOCCTaHOBJ/IeHUs perpeccru. OTceueHNs BeTBel U BbIOOpP GMHAMBLHOTO fiepeBa. MeTo/ibl 00paboTku
MIPOMYIIEeHHBIX 3HAUeHWH. AHCAMO/IU pelaroiux rnpasu (Knaccudukaropos). [TpocToe U B3BelIeHHOE
rojocoBanus. Byctunr. Anroputm AdaBoost. OrjeHKa oM0OKy IpeicKa3aHusi. ByCTHHT U aiIJUTUBHbIE
Mogen. ['pajieHTHBIN OyCTUHT. ANTOPUTM TpaZueHTHoro 6yctrHra fepeBbeB perenuii (MART). Barrusr.
AnropuT™M C/Ty4aliHBIX JlepeBheB (CiyuaiiHbli ec.). O0yuenue 6e3 yuuressi. Knacrepusauusi. Knacrepu3sarms
MeTOZlaMH Teopur rpadoB. MeTo/ 11eHTPOB TsbKeCcTH. MeToj MeriaH. MeTo/l HeUeTKUX MHOXeCTB. EM-
anroputM. VMlepapxruyeckas KiacTepu3alnys. ArjoMepaTUBHbIe U pa3fesisolue MeToibl. OCHOBEI TeOpHUY
Bannuka—YepBoHeHkuca. Jlemma bBepHinTeiina. Teopema 0 paBHOMEPHOM CXOAUMOCTH 3MITUPAYECKOT0 PUCKa K
O’KH/IJaeMOMY PHUCKY B C/Tydae KOHEUHOTO K/IacCa pelaromyx npasua. O60oCHOBaHWe MTPUHIIUITA MUHUMM3AIIAN
SMITUPUUECKOro pucka. PasamepHocTh BamHuka— UepBoHeHKHca. JleMMa 3ayspa. Teopema 0 paBHOMepHOM
CXOMMOCTU SMIMPUYECKOT0 PHCKA K 0’KHJaeMOMY PUCKY B CJyuae KOHeUHOW pa3MepHOCTH BamHuka—
YepBoHeHKuca. [IpUHIIUN CTPYKTYpPHON MUHUMM3aLUXA PUCKa.

4. YueOHO-MeTOoaMUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXcs

CamocrosiTenbHasi paboTta 0oOyuarouuxcsi BK/IIOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOITPOCAM U
3aZlaHUsIM [IJIs1 TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTalldd 0 UTOTaM OCBOEHHS JUCLIATUIAHBI
MIPUBEJIeHHBIM B II. 5.

17151 TOITOTOBKY K TPAKTUUECKUM 3aHSTHSIM, CAMOCTOSITeTbHON pabOoThI ¥ POMEKYTOUHOM
aTTecTallid PeKOMEeH/YIOTCS 37eKTPOHHbIe pecypchl http://www.uic.unn.ru/~zny/ml/

5. @OoHJ OLEHOUYHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/Is YCleBaeMOCTH U TPOMEeXYyTOUHOM
aTrTecTalyi Mo ANCHMILINHE (MOAYJII0)

5.1 TunoBble 3afiaHus, He00X0UMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHUBaHHUSA:

5.1.1 TumnoBble 3ajaHusi (oueHoOuHoe cpeacTBO - Tecr) ANA oOUHeHKH C(HOPMHPOBAHHOCTH
Komnerenyu ITK-2:

1. Kakas u3 ciieyrolux 3a/1au SBseTcs 3aaueit o0yueHus 6e3 yuuress?
a. BOCCTaHOBJ/IEHHE Perpeccuu
b. knaccudukauys

C. KllaCTepu3alus



2. Kakast M3 ciieyroiux 3a/au siB/isieTcs 3ajaued 00yueHust ¢ yuuresiem?
a. kmaccuduKarus

b. KnacTepuzanys

C. BOCCTaHOBJIeHHe (PyHKL[UM pacripefiesieHust

3. [lepeobyueHrieM Ha3bIBaeTCs

a. siBJieHNe, BO3HUKaroll|ee [P pellleHnH 3a/au 00y4eHust ¢ yurTesieM, IPH KOTOPOM OLIMOKA pellarolero
TpaBWJIa Ha TECTOBOM BEIOOPKE MHOTO Oosbllie OTMOKY Ha 00yyaroirieil BEIOOpKe

b. siBlleHMe, BO3HMKarOII[ee TIPY PellieHnH 3aJ,au 00yUyeHHst C yuuTesieM, TIpH KOTOPOM OLIMOKa pelarolero
TMpaBuWJIa Ha TECTOBOM BEIOOPKe MHOTO MeHbllle OIMOKY Ha 0byuaroiiieii Bbibopke

C. AIBJieHre, BO3HUKAIOII[ee TIPY PeIlieHUH 3a/iay 00yueHUs C yUrUTe/leM, TIPH KOTOPOM peIliaroliee MpaBUio
JIOTTyCKaeT 6oJIbIYI0 OIMOKY Ha TeCTOBOM BbIOOPKE

Kputepumu orjeHnBaHus (oLjeHOUHOe cpeAcTBO - Tecr)

Ouenka Kpurepun onieHMBaHUsA

3aYTeHO 51-100%

He 3a4TeHO0 0-50%

5.1.2 TunoBble 3ajaHus (OL[eHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkomnetrenuu ITK-2:

1. [ana oby4awomasn BeIGOpKA

X 0 1 1 0 0 1 1 2 6
X2 3 3 1 0 1 1 2 3 1
¥ 0 0 0 0 1 1 1 1 1

MeTtomom nuHeiiHorO JHCEPHMHHAHTHOTO aHATH3A A8 KaE 1000 K1acca NoCTPpOHTE
AHCKPHMHHaHTHYHY q}y‘H}(L[H}O H 3alMHCATE YPABHCHHE pﬂlﬂCﬂﬂIOLLLEii MOBEPXHOCTH.

2. Jlana obyuatrouas seibopka (cm. Tabmuuy Beime). MeTogoMm KBagpaTHYHOTO JHCKPHMHHAHTHOIO
aHanH3a NOCTPOHTL JHCKPHMHHAHTHEIE (iYHKIHH.

3. Jlana ofy4aroian seidopka (cM. TaGmuuy eeiue). C noMouib HaueHoro Oaliecoea knaccHpukaTopa
oueHHTE BepoaTHOCTH P(Y =1 |x;=1,x,=2)

4. Jlana obyqawmas BeGopka;

x -1 0 0 1 2

v 1 =2 1 T ]

MeToI0M HAHMEHBILIHX KBAAPATOE NOCTPOHTE NOAHHOMHANBHYIO MO BHaa flx) = fo + Pux + P,

5. Jana obyuaromas peifopka (cM. Beime). MeTonoM pHIEK-PErPeccHH MOCTPOHTE MOTHHOMHANBHYIY
mozens Buga fix) = fo+ Pux + Pax?, eciin napamerp perynspuzaunu h = 2.



Kputepuu onjeHuBaHus (0LleHOYHOE CPeCTBO - 3a/ja4uu)

OueHka Kpurepuu orLieHuBaHNs
3afiaua pellleHa OJIHOCTBIO UM PellleHa OCHOBHAS YacTh 3a/jauy, WX 3afiavya pelleHa C
3a4TeHO
HeJoueTaMu
He 3a4TeHO |3a/laua He pellleHa WX CZieJlaH MepBbId 3Tall pelleHNs 3aauu

5.2. OnxcaHue MIKaJI OIeHUBAaHUA Pe3y/IbTaToB 00yueHHs 10 JUCIUIIMHE ITPH TPOMeXyTOUYHOMH

aTTecTanuu

IIIkasa oueHBaHUsA C(h)OPMHUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeHn
b
chopmu HEY/I0B/IETBOD | Y/AOBJIETBO O04YeHb
TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO
POBaHH HUTe/IbHO puUTe/IbHO XOpo1I0
0CTH
KoMIeT
eHIHHI
(uHANK
aropa
AOCTHXK He 3aUTeHO0 3auTeHOo
eHus
KoMIer
eHIHi)
YpoBeHb
OtcyTcTBHE YpoBeHb poBet
o o 3HaHUM B
3HaHUI MuHUManeH | 3HaHUH B obBeMe YpoBeHb
TeopeTUYeCcKoro o] obbeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. " JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHWUM HIDKe . 1o11eM 3HaHWUH B
HeB03MO>KHOCTb 1l ypoBeHb 1o11eM COOTBETCTB
MHHHUMa/TbHBIX - rporpaMme obbeme,
3HaHUS | OLIEHWUTb MIOJHOTY N 3HaHUM. rporpamMme yiolieM
o TpeboBaHuMii. MOJTOTOBKH TIpeBbILLIAOIIe
3HaHUI JonylieHo MOATOTOBKH rporpaMme
Vmenu mecto . Jomy1ieHo M IporpamMMmy
BCJ/Ie/[CTBUE MHOTO . HomymieHo TIOATOTOBK
rpyOble OmUOKK HECKOJIbKO TOATOTOBKHU.
OTKa3za HerpyObIX HECKOJIbKO u. Oumbok
HecylecTBe
obyuarolerocs ot ommbok HerpyobIx HHEIX HeT.
oTBeTa omb0oK
oruboK
IIpogemoHc
TPUPOBAHBI
[IpogemoHc PHp
IIpogemoHc | Bce
[IpogemoHC | TpupOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbI | BCe
BCe YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHBI®
OtcyTcTBHE OCHOBHBIE Perenst HMPOBaHkbI BCe
ITpu pereHNN yYMeHUsI. yMeHusl.
MHHUMAa/IbHbIX YMeHUSI. BCE OCHOBHBI®
o CTaH/|apTHBIX PerreHs! PemnteHsl Bce
YMEeHHUI. Pe1iensl Bce | OCHOBHbIE yYMeHuUsl.
3ajlad He THUIIOBbIE OCHOBHbIe
HeB03MO>KHOCTb OCHOBHBIe 3aJauu C Pemiens! Bce
TIPOJIEMOHCTPUD | 3afjauM C 3ajlauu C
OLIeHUTb Ha/IMuue 3aJaui. OT[ie/IbHBIM | OCHOBHbIE
Ymenus o OBaHbI HerpybbIMU | Herpy6bIMU
yMeHHU BemmonHeHs! | U 3ajlaun.
OCHOBHBIE ommbKaMu. | oummbKamu.
BCJ/Ie/ICTBUE BCe 33/laHMsl | HecyllecTB | BbimosHeHbI
yMeHus1. imermu | BeinosiHeHs! | BbinosiHeHbI
OTKasa B TIOJIHOM €HHBbIMU BCe 33/laHus, B
MecTo rpybbie BCE BCe 33/laHUs
obyuarorierocsi ot obbeme, HO | HeJoueTaM | TMOJHOM
oIOKH 3a[,aHus, HO | B I10JIHOM
oTBera HEKOTOpbIe | U, obbeme 6e3
He B obneme, HO
c BBINOJIHEH He/l0ueToB
TIO/THOM HeKOoTopble
HeJloueTaMu | bl BCe
obbeme c
3a/,aHus B
He/loueTaMu
TOTHOM
obbeme
HaBbiku | OtcyTcTBUE [1pu pelenun Nwmeetcs ITpogemonc | IIpogemonc | IIpogemonc | IlposemoHcTp
6a30BbIX CTaH/JapTHBIX MHHUMalbH | TPUPOBaHbl | TPHUPOBaHbl | TPHUPOBaHBI | WPOBaH
HaBBIKOB. 3a/ja4 He bIii Habop 0a30BbIe 0a30BbIe HaBBbIKH TBOPUECKUH
HeB03MO>KHOCTB MPOZIEMOHCTPUP | HaBHIKOB HaBBIKW TIPH | HaBBLIKW IIPU | TIPH TIOAXOZ K
OLIEHWTb Ha/lMude | OBaHbI 6a30BbIe | ISt pellieHnu pellieHnu pelleHun pelleHnI0




pelLeHyst
HaBBIKOB CTaHZJapTHbI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI
BCJIE[ICTBUE HaBbIKU. VIMenu X 3374 C HBIX 3a/]a4
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBIM Oe3
HEKOTOPBIM oruboK 1 X 33714
obyuatorjerocst OT | OMHOKK u oLIMO0K U
u HeJloueToB
oTBeTa HeJjoueTaMu HeJloueToB
HeJloueTaMu
IITkasa oLeHUBAHUA MPU MPOMEXYTOYHOMN aTTeCTaluu
Onenka YPpoBeHb NOArOTOBKH
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpMHUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBAHBI Ha YDOBHE He HIDKE «IIPeBOCXOJHO», IPOZEeMOHCTPUPOBAaHEI
3HAHWs, YMEHHUs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce xomnereHUMM (Y4acTM KOMIIETeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX Harpas/eHa
JUCLUITINHA, CGOPMHUPOBaHbI HAa yPOBHE He HIKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce xommnereHUuM (4acTM KOMIeTeHLMH), Ha QOpMUpOBaHME KOTODbIX HarpaB/eHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLIO»
XOpOILO Bce xommnereHUMM (Y4acTM KOMIIETeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIUIIMHA, COPMUPOBaHBI HA YPOBHE He HIDKe «XOPOLLO».
yAOBJIeTBOpHUTE/Ib | Bce KommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO [UMCLIUIIMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTEILHO»
HeyjoB/eTBopuTe | XOTs Obl OHa KOMIIeTeHLMst CHOPMHUPOBaHA Ha YDOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMIIETeHL s CHOPMUPOBAHA Ha YPOBHE «ILIOX0»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl W/IH HHbIE MaTepHa/ibl, He00X0oJUMbIe /il OLEHKH
pe3y/ibTaToB 00yYyeHHMsi Ha MPOMEKYTOYHOM aTTecTallMM C YKa3aHHeM KpHUTepHeB HX
OIleHUBaHMSI:

5.3.1 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /A1 OLEHKHU
copmupoBaHHoCTH KomneTeHuu [1K-2

1. BeposiTHOCTHAas IOCTaHOBKA 3a7iauu 00yueHus 1o mperiefeHtam. TIpUHIUIT MUHUMM3aLdH SMIIMPUUECKOT0 PUCKa.
batiecoBckas Teopusi petieHuid. [IpUHIMI MakCHMyMa arioCTePUOPHOI BeposiTHOCTU. BatiecoB kiaccu@ukaTop.

2. OKCriepUMeHTaTbHBIE METObI OIIeHKH KauecTBa 00yJyeHusl.

3. MeTtop HauMeHbIINX KBa/IpaTOB /1JIs pellleHusl 3aJjaul BOCCTaHOBJIeHUs perpeccud. Ero BLIBOJ, Ha OCHOBe MeToa
MaKCHMAaJbHOTO TIpaBZonozioous. JTuHeliHast perpeccoHHast Mojienb. CrucTeMa HOPMaJbHBIX YpaBHEHHH. OCHOBBI
perpeccCHMoHHOr0 aHasm3a (TMpoBepKa 3HaUMMOCTH KO3(QULIMEHTOB, KO3 GUIMEeHT AeTepMUHaLuK [11MpcoHa, JoBepUTe/IbHE
WHTEepPBaJIbl, aHaJIU3 OCTaTKOB).

4. TIpobsieMa repeoOyueHus TIpY PelLlieHrH 3alayl BOCCTaHOBJIEHHUs perpeccun. MeTo/el 60pb0bI € IepeoOyyeHeM:




COKpall[eH/e YK(Jia TapaMeTpOB, Peryspu3anus (PUIK-pPerpeccusi), MeTo lacco. Tpy10eMKOCTb MeTO/[OB.

5. MeTog, 6/mkalmx cocesiel /st pelieHus 3ajaun Knaccudukaiun. Teopema 00 orjeHKe pUCKa B MeTo/le O/THKakIiero
cocefia.

6. HauBHbIl GaliecOBCKHIA KacCU(pUKATOP.

7. JIuHelHbIA AUCKPUMUHAHTHBIA aHanmu3. KBapaTUUHbIN IUCKPUMUHAHTHLIN aHaiu3. JlorucTuyeckasi perpeccus.

8. Heliponnsie cetu. ITepcenTpoH Po3eHOaTTa. ANrOpUT™M 00YUYeHHs MEPCENTPOHA KaK METOJ, CTOXaCTHUECKOTO TPa/IUEHT]
crycka. HelipoHHBIe ceTH /1Sl peleHus 3a/1au K/1aCCU(pUKALIMK ¥ BOCCTaHOB/IeHUs1 perpeccuu. OOyueHue ceTu. Perymspuse
Kak Meto/; 60ps0bI ¢ lepeoOydeHueM. [ToHsTHE O TTyOOKUX HEHPOHHBIX CETSIX.

9. MaluuHa ONOpHbIX BEKTOPOB. Aipa U CIIpAMIIAIOLIME [IPOCTPAHCTBA.

10. depens perenuii. Metoq CART (classification and regression trees) /st peliieHus 3a/jau KjacCU(PUKaLMKA U
BOCCTaHOBJIeHUs perpeccuu. OTceueHHs BeTBel U BEIOOp (MHAMBLHOTO fiepeBa. MeTo/ibl 00paboTKY TPOMNYII|eHHBIX 3HAUYeH]

11. AHcambsu pernaroryx npaBui (Kinaccugpukatopos). IIpocToe u B3BelleHHOe rofocoBanus. Byctunr. Anroputv AdaBc
OueHka o1MOKY Tpe/icKa3aHusi. ByCTUHT ¥ afiiuTHBHBIE MOZe/i. ['paiieHTHBIN OyCTHHT. AJITOPUTM I'pajueHTHOro OyCTH
nepeBbeB pemeHuii (MART). barruHr. AnropyuT™ C/IydaiiHbIX JiepeBbeB (C/lydaliHbli Jec.).

12. O6yuenue 6e3 yuuresns. Knacrepusaius. Knacrepu3saimst MeTosiamu Teopuu rpadoB. MeToz 11eHTpOB TskecTH. MeTtof
MenuaH. MeTos HeueTKMX MHOXeCTB. EM-anropurm.

13. Mlepapxuueckas Kiactepu3alusi. ATJioMepaTUBHbIE U Pa3fesole MeTObL.

14. OcHoBbl Teopuu Bannnka—YepBoHeHkuca. Jlemma bepHiurelina. Teopema 0 paBHOMepPHOH CXOAMMOCTH SMIMPHUYECKOT!
PHCKa K 0)KHM/]JaeMOMY PUCKY B CJTydae KOHEYHOTO KJlacca peraromux npasui. O00CcHOBaHHWe TIPUHIUIA MUHUMUA3ALUH
SMIMPUYECKOT0 PUCKA.

15. PasamepHocTh BanHrka— YepBoHeHkuca. JleMMa 3ayspa. Teopema 0 paBHOMEpPHOM CXOAWMOCTH 3MIUPHUUECKOTO pUCKa
0’KM/IaeMOMY PHUCKY B C/lyyae KOHeUHOU pasMepHocTy BanHrka—UepBoHenkuca. [IpyHIUIT CTPYKTYPHOM MUHUMM3ALIMN
pHCKa.

Kpurepuu oueHuBanus (o1jeHoOYHOe cpecTBO - KOHTPO/IbHBIE BONPOCHI)

OneHka Kpurepuu orjeHrBaHUs

Bna,quHe OCHOBHBIM U JOMOJ/IHUTE/IbHBIM MaT€pPHUA/IOM JOCTAaTOUHOE WU/ C HE3HAUUTE/IbHbIMU
3a4TeHO
OLIMOKAMH U MOTrpeIHOCTAMA

He B/Ia/leHNe MaTepraioM, HeoOXOJUMBIM IO JAaHHOMY TIpeJiMeTy, HeflocTaTouHO. PaboTy 3a Bpems
3aYT€HO | CeMeCTpa MOXKHO OLIeHUTb KaK Hey/l0B/IeTBOPUTE/bHYIO

6. YueOHO-MeTOfMUeCcKOe U HH(}OpMaoHHOe o0ecrieyeHe JUCHHMIIIHHBI (MO/y/151)



OcHOBHasi uTeparypa:

1. TlnatoHoB A. B. MaimaHoe obyueHue : yuebHoe mocobue / A. B. ITnaToHoB. - Mockea : FOpaiir,
2022. - 85 c. - (Briciiee obpa3zoBanue). - URL: https://urait.ru/bcode/508804 (mata obpaiijeHus:
14.08.2022). - ISBN 978-5-534-15561-7 : 319.00. - TekcT : asiekTpoHHbIM // SBC "HOpalit"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=821948&idb=0.

[ononHuTebHas TUTEpaTypa:

1. ®nax I1. MamuHHOe obyuenre. Hayka v MCKYCCTBO MOCTPOEHUsI alTOPUTMOB, KOTODbIE U3BJI€KAIOT
3HaHUS U3 JaHHbIX : MoHorpadus / Paax I1. - Mocksa : [IMK-nipecc, 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 maimHHOe oOyueHue: KpaiiHe HeoOXorMOe 1ocobue 110 HoBelillIel Mpe/icKa3aTebHOM
aHaJIMTHKe, 00si3aTesibHOe AJ1si 60siee ryOOKOro MOHUMaHUSI MeTO/J0/IOTMU MallIMHHOTO 00yueHust /
Paiika C. - Mockga : JIMK-nipecc, 2017., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=659331&idb=0.

[TporpammHoe obecrieueHrie U VIHTepHeT-peCcypChl (B COOTBETCTBUU C CO/IePXKaHUEM ICIUTUIAHBI):

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 ofecreyeHHe JUCLUIIMHBI (MO Y1)

YueOHble ayAWTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUEM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[TomeljeHyst 151 CaMOCTOSITeIbHOM paboThl 00yYaroLMXCsl OCHAlL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/IIOUeHUs1 K ceTd "VHTepHer" u oOecrieyeHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpamma coctaBfieHa B cooTBeTcTBMM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
nozArotoBku/crietyanbHoctu  02.03.02 - dyHaameHTanbHasi MHGOpPMaTWKa M HHG(OPMAaLMOHHbIE
TeXHOJIOTUH.

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

ITporpamMma ozobpeHa Ha 3ace/jJaHUM MeTOANUECKOM Komuccur ot 17.12.2025, mpoTokos Ne IpOTOKO/
Neb6.



	Рабочая программа дисциплины

