IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoTokosa Ne 15 ot 24.12.2025 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

MarmmHHoe obyueHre 1 aHaIu3 JaHHBIX

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
01.03.02 - IpukiagHasi MaTeMaThka U UHGOpMaTUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
MareMaThueCcKoe Mo/ie/IiPOBaHe U UCKYCCTBEHHBIM UHTeJIeKT

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2026 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucuunaa 51.B./1B.10.01 MammHHOe 00y4yeHHe U aHa/IN3 JaHHBIX OTHOCUTCS K YaCTH, (POPMHUPYeMOid
yuaCTHMKaMH 00pa30BaTeIbHbIX OTHOLLIEHHH 00pa30BaTe/IbHOM MPOrPaMMBI.

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
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-13: CnocobeH TIK-13.1: 3Haem memoObl IIK-13.1: Tecm
ydacmeoeamb 6 €030aHus, aHaau3da u 3HATh 3adauu 3quém:
uccaedosanuu uccnedosanus OCHOBHble KOHLenmyanbHble U K
OHMPO/IbHblE
mamemamuyeckux -
- mamemamuueckux modeneil 8 | meopemuueckue mModenu
Mmodeseli 8 60npochbl
ecmecmeeHHbIX HayKax u MAWUHHO20
ecmecmeeHHbIX

mexHuKe
IIK-13.2: 3Haem
Mamemamuueckue mMemoobil

HAYKAX U MexHuUKe o6yueHu;1, OCHOBHble

anzopummbi u
MemoObl MAWUHHO20 0OyyeHust

obpabomku uHgpopmayuu, 0CHO8b! s13blka Python uau

nosyueHHol 8 pesyabmame cpeodbl
3KCnepuMeHmManbHbIX ebiyucneHuil R
uccnedosaHuil
ITIK-13.3: YMeem KoppeKmHO
PP [1K-13.2:
UCNO/Mb308aMb MEmMoObl
YMETBb

C030aHUsA, aHanu3da u
ucnoab308amb Memoobil

uccneo0o8aHus
MAWUHHO20

Mamemamuyeckux mooenell,
obyueHus Ha npakmuke,

yMeem npumeHsimb
oyeHusamb

YlucC/eHHble U aHaiumuyuecKue
Kauecmeo mMemooos

MemoOb! pelueHust 6a308bIX o
pabomamb ¢ 6ubauomexoli

MamemamuyecKkux 3adau u I
Scikit-Learn uau

Kaaccuueckux 3aoay o
cpeooli 015 cmamucmu4ecKux

ecmecmeo3HaHusi 8 .
eblylicaeHull R
npakmuueckoil desimeabHOCMU
IIK-13.4: Bradeem Hasbikamu
IIK-13.3:

YMEET KoppekmHo

Uucno/b308dHus
Mamemamuyeckux mMemoooe

obpabomku uHpopmayuu, Ucnob306amb Memoobl

no/ty4eHHol 8 pe3ynbmame MawuHHO20 00yUeHus
9KCNepUMeHMAanbHbIX

uccnedosaHutl TTK-13.4:

UMEET npakmuuecKuli onbim
paspabomku

U aHAAU3a KOHYenmyabHbIX U
meopemuyeckux mooenetl

MAWUHHO20




obyueHus

3. CTpyKTypa U cojep)kKaHHe AUCIUIIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O01yasi TPy/10€MKOCTBb, 3.€. 3
Yacos o yueGHOMY I/IaHY 108
B TOM 4HC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHUS JIEKIIHOHHOT0 THIIA 48
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHbIe paGoThI) 0
- KCP 1
caMocTosTe/IbHasA padoTa 59
IIpomexyTouHasi aTTecTamis 0
3auét

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pa3aeﬂaM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog u 8uobl yuebHbIx 3aHamuil)

HanmeHoBaHMe pa3[e/noB U TeM JUCLAIUIMHBI Bcero B TOM UHC/Ie
(wacen) KonTakTHast pabora (pabota Bo
B3alMO/IeICTBUM C IIperiojaBaTesnem),
Yyackl U3 HUX
3aHSITHS CamocrosTenpHas
CeMHUHapCKOro patora
3aHsTHA TUMa o6yuarowerocs,
JIEKIIMOHHOTO | (TipakThueckue | Bcero Hachbl
THUMa 3aHsATHs/nabopa
TOpHbIE
paboThl), Uacel

0 0 0 0 0

o o) o) o o)

0 0 0 0 s}
IMocTaHOBKa 3a/lau MALLIMHHOTO 00yUYeHust 36 16 0 16 20
O6yueHue ¢ yunreaem 36 16 0 16 20
O6yuenue 6e3 yuuress 35 16 0 16 19
ATrecrarus 0
KCP 1 1
HWTtoro 108 48 0 49 59

Copiep>kaHue pa3/e/ioB U TeéM JUCIUILTUHBI

BeposiTHOCTHas MOCTaHOBKA 3a/1auu 00y4YeHus 1Mo rpeliefieHTaM. [IPUHIIAT MUHUMU3AI[UA SMITHPUYECKOTO
pucka. baiiecoBckas Teopust pelueHHid. [IpyHIMT MakcHMyMa arocTepuopHoi BeposiTHOCTH. baliecos

KaccuukaTop. JKCriepUuMeHTaIbHbIe MEeTO/IbI OL{eHKH KauecTBa 00ydyeHust. MeTo | HaMeHbIINX KBaZIpaToB
[ pellieHus 3a/laui BOCCTaHOB/eHUs perpeccuu. Ero BBIBOZ Ha OCHOBE MeTOo/ja MaKCUMaTbHOTO




nipaBAomnooous. JIuHeliHas perpeccoHHasi Mogenb. CucTeMa HOpMaTbHBIX ypaBHeHHH. OCHOBBI
perpecCHOHHOTO aHau3a (TpoBepKa 3HaUMMOCTH K03 UiireHToB, KO3 UIMeHT AeTepMuHaliuu [TupcoHa,
JOBepUTe/IbHbIe MHTepPBasIbl, aHa/IM3 0CTaTKOB). [Tpo6iemMa mepeoOydeHw st TIPH PeLleHUH 3ajaurt
BOCCTaHOB/IeHUs perpeccu. MeTozbl 60ph0BI € repeoOyueHreM: COKpalljeHre YKCla apaMeTpoB,
perynsipu3sarnys (pUIK-perpeccus), MeTo 1acco. TpyA0eMKOCTb MeTO/IOB. MeTo | O/MKaMIMX coceaen st
perieHust 3a7jauu Kiaaccudukanyu. Teopema 06 orjeHKe prcka B MeTozie O/mKaiiiiero cocesja. HauBHbIM
OaitecoBcKuii Knaccupukarop. JIMHeHHbIA AUCKPUMUHAHTHBINA aHanu3. KBasipaTHUHbINA AMCKPUMUHAHTHBINA
aHanu3. Jlorucruueckast perpeccusi.

Heliponnsie cetu. [lepcentpon Po3en6sarra. Anroputm 00ydeHHs TIepcenTpoHa Kak MeTo/| CTOXaCTUYeCKOro
rpaiveHTHOro crycka. HelipoHHBIe ceTH Jisi pelieHus 3a[au K1acCu(YKaLii U BOCCTaHOBJIEHHS PerPecCui.
O6yuenue cetu. Perynsipusarnys Kak MeToz, 60pb0bl € riepeobyyeHreM. [ToHsTHE 0 ITyOOKMX HEMPOHHBIX
ceTsix. MallHa ONopHbIX BEKTOPOB. S1/jpa ¥ CIipsSIMJISIIOLLe TIPOCTPaHCTBa.

Hepesbs pemenuit. Metog CART (classification and regression trees) /s perieHust 3afau KiaacCuhUKaluy v
BOCCTaHOB/IeHUs perpeccuu. OTceueHus BeTBell ¥ BEIOOP rHaMBHOTO AepeBa. MeTtozbl 06paboTku
TMIPOITYIIIeHHbIX 3HaUeHUH. AHCamMb1 pelaronyx nmpaBui (Kiaccuprkatopos). IIpocToe 1 B3BelieHHOe
rosiocoBanusi. bycrunr. Anroputm AdaBoost. OuieHKa ommbku npesicka3aHusi. ByCTUHT U aiiuTUBHbIE
Mogenu. ['paiieHTHBIN OyCTUHT. AMTOPUTM TpafeHTHOro OycTrHra fepeBbeB petenuii (MART). Barrusr.
AJIropuTM C/TydaiiHBIX ZiepeBbeB (CryvaiiHblii jiec.). OOyuenue 6e3 yuntens. Knacrepusauus. Knacrepusanys
MeTo/ilaMu Teopuu rpadoB. MeTos 1jeHTPOB TsokecTr. MeTos MeaiiaH. MeTo/i HeueTKUX MHOXKeCTB. EM-
anropuTM. VMlepapxryeckas KiacTepu3aiysi. ArJoMepaTUBHbIE U pa3fesisolue MeTo/ibl. OCHOBHI TeOpUH
Barinrka—YepBoHeHkuca. Jlemma bepHiirreitHa. TeopeMa 0 paBHOMEPHOM CXOJUMOCTH SMITUPUUYECKOTO PUCKa K
0XKHUIAeMOMY PHCKY B C/Ty4ae KOHEYHOTO Kjlacca peliaroiiyx npaBui. O60CHOBaHUe TIPUHLUITA MUHUMHU3ALUH
SMIIMpHUYecKoro pucka. PasmepHocts Bannrka— YepBoHeHkuca. Jlemma 3ayspa. Teopema 0 paBHOMepHOi
CXOMMOCTH 3MITMPUYECKOT0 PUCKA K 0XKMJaeMOMY PHCKY B C/Tydae KOHeUHOU pa3MepHOCTH BanHuka—
YepBoHeHKuca. [TpUHIUIT CTPYKTYPHON MUHUMU3ALIUHN PUCKA.

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

CamocrosiTenibHasi paboTa 00yuaroL[UXcsl BK/IOUaeT B CeDOsi MOATOTOBKY K KOHTPOJIHBIM BOIIPOCAM U
3a[laHUsIM JIJIsl TeKYIlero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud IO UTOraM OCBOEHMS JUCLIUTIIUHBI
NIpUBeJIeHHBIM B I1. 5.

1715 TOATOTOBKY K TIPAaKTUUYeCKUM 3aHSITUSIM, CAMOCTOSITe/TbHON paboThl U POMEXKYTOUHOM
aTTecTalid pEeKOMEH/YIOTCS 3/IeKTPOHHBIE pecypchl http://www.uic.unn.ru/~zny/ml/

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

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLIEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYILLero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMsA:

5.1.1 TunoBble 3ajaHus (oneHouYHOe cpeAcTBO - TecT) sl OLeHKH C(HOPMHPOBAHHOCTHU
komnerennu ITK-13:

1. Kakast U3 cieyromux 3ajau siBjsieTcs 3a/1aueii o0yuenust 6e3 yunressi?

d. BOCCTAHOBJIEHHUE perpeccruu



b. knaccudukarys

C. K/1acTepu3anys

2. Kakas 13 ciieyromux 3a/au siB/isieTcs 3ajaueid 00ydyeHus ¢ yunresniem?
a. Knaccudukanus

b. Kactepu3sarys

C. BOCCTaHOBJIeHHe (PyHKL[UM pacripefe/ieHust

3. TlepeoOyueHrieM Ha3bIBAETCS

a. siB/IeHre, BO3HUKAOLI[ee MPU PellieHrH 3a7iay 00yJYeHws C yurTesieM, TIPU KOTOPOM OIIMOKA PellaroIero
TIpaBH/Ia Ha TECTOBOM BEIOOPKE MHOTO 00JIbIlle OIMMOKH Ha 00yJaroleil BHIOOpKe

b. siBneHye, BO3HMKaOLI[ee TIPU PellieHnH 3a7a4u 00y4yeHHs ¢ yuuTesneM, TIpH KOTOPOM OLIMOKa peraroliero
NpaBK/Ia Ha TECTOBOM BHIOOPKe MHOTO MeHbllle OLIMOKK Ha 00yyarorieil BbIoopke

C. sIBJIeHKe, BO3HHKAIOII[ee TP PellieHn| 3a/jau 00yUeHHs C yurTe/ieM, TIPH KOTOPOM pelliaroiiiee MpaBuio
JIOTTyCKaeT OoJIbIIYI0 OIMMOKY Ha TECTOBOU BLIOOPKE

Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OneHka Kpurepuu orjeHrBaHUs

3a4TEeHO 51-100%

He 3auTeHo 0-50%

5.1.2 TunoBble 3ajaHus (OLlEHOYHOE CPeACTBO - 3ajauM) AIA OLeHKH C(hOPMHPOBAHHOCTH
kovmnerennuu I1K-13:



1. Jlana oby4aiomas seiGopka

X 0 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

MeToaom nuseiinoro AHCKPHMHHAHTHOIO aHATHIA 1H KaXA0I0 KIacca NOCTPOHTE
JAHCKPHMHHAHTHYH d)}'HK IIHKO H 3aNHCaTh VPABHECHHE PasIcNAILIe il mo BEPXHOCTH.

I[‘J

Jlana obysaroman seifopka (cMm. Tabuuuy Bbiue). MeToaoM KBaIpaTHYHOIO AMCKPHMHHAHTHOIO
AHANIH3A NOCTPONTE AHCKPHMHHAHTHLIC (YHKIHH.

3. Jlana obyuaromas eubGopka (cM. TaGmuuy eeime). C nomowsio Hausroro Gaiiecosa knaccupukatopa
oueHuTL BepoaTHOCTH P(Y =1 |x;=1,x,=2)

4. Jlana obyuaromas ssbopka;

x -1 0 0 1 2

v [ =2 [ 7 8

MeTo10M HAMMEHBIIKX KBAIPATOR NOCTPOHTE NOAHHOMHANEHYIO Moens Buja flx) = fo + Pux + for.

5. Jlana obyuaromas ssibopka (cMm. Beimie). MeToZoM pHIK-PErpeccHH MOCTPOHTE MOIHHOMHAIBHYIO
mogens Buga flx) = fo+ Pux + Pax’, ecan napamerp perynspuzanun A = 2.

Kputepumu orjeHnBaHusi (0L[eHOUHOE CPeACTBO - 3afauu)

OneHka Kpurepunu orjeHrBaHUS
3ajaua pellieHa MOJHOCTBIO WK PellieHa OCHOBHAs YacCTh 3a/lauM, WX 3a/jaua pelieHa C
3a4uTeHo
HejloueTamu
He 3a4TeHO |3a/laua He pellleHa WX CZieJlaH MepBbli 3Tarl pelleHus 3aauu

5.2. OnucaHue MKaJI OIeHUBaHUA Pe3y/IbTaTOB 00y4YeHHs M0 JUCIUIIMHE IPH MPOMeXyTOYHOMH
arrecranyy

IIIkasa oueHMBaHUA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI

Yposen

b

chopmu Hey/0BJIETBOP | Y/JOBJIETBO OYeHb

T/I0X0 X0poIIo OT/IMYHO MPeBOCX0/{HO

POBaHH HUTEe/IbHO PHTe/IbHO X0poIio

oCTH

KoMIeT

eHIUIH

(uHANK

aropa

AOCTHXK He 3a4TeHO0 3a4TeHo

eHus

KoMIeT

eHLUH)

3HaHus OtcyTcTBUE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUU 3HaHUN HIDKe o 3HaHUI B 3HaHUM B 3HaHWH B 3HaHWH B
TEOPeTHUECKOr0 MUHUMAJIEHBIX [OTyCTUMBI | 0OBeme, obneme, obneme, obneme,
MaTepuasa. TpeboBaHHMHA. 1l ypOBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | IIpeBbILLIAIOLLe
HeB03MO>KHOCTb Nmenu mecto 3HaHUM. o11eM 1o11eM yIoILeM M NporpamMmy
OL|eHUTb NOJIHOTY | rpyOble ommbku | domyieHo rporpaMMe | MporpaMme | MporpaMme | MOATOTOBKH.
3HaHUI MHOTO TIOATOTOBKM | MOATOTOBKM | MOATOTOBK
BCJIE/ICTBHE HerpyObIx . JomymieHo | . JomymeHo | u. Omubok
OTKasa omnboK HECKOJIbKO HECKOJIbKO HeT.




HecyILecTBe
obyuarolerocs ot HerpyobIx
HHBIX
oTBeTa omb0oK
otmbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHc PHp
IIpogemoHc | Bce
[IpogemoHC | TpupOBaHbI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHBI | BCe
BCE yMeHUsl. ITpoeMOHCTp
OCHOBHBIe OCHOBHBIe
OtcyTcTBUE OCHOBHBIE Perienst HMPOBaHkbI BCe
ITpu perennn yYMeHUSI. YMEeHUSI.
MHMHHMMaJIbHBIX YMeHHUsI. BCe OCHOBHBbIE
o CTaHZJapTHBIX PelrteHsl Perensl Bce
YMeHHH. PeliteHsl Bce | OCHOBHBIE YMeHUSI.
3a/jay He THUIIOBbIE OCHOBHBbIe
HeB03MOKHOCTB OCHOBHBIe 3azauy C PereHs! Bce
TIPOAEMOHCTPHP | 3a/,auu C 3a/jauu C
OLIeHUTDb Hanuue 3a7lauml. OTZeNbHBIM | OCHOBHEIE
Ymenus . OBaHbI HerpybbIMU | Herpy6bIMU
yMeHUi BbInosHeHs! | U 3a/lauM.
OCHOBHbIE ommbKaMu. | oummbKamu.
BCJIE[ICTBHE BCe 33J]aHUsI | HecyllecTB | BhinosiHeHs!
yMenus. Imeny | BeimonHeHs! | BoimonHeHbl
OTKaza B IOJIHOM €HHBIMU BCe 3aJjaHus, B
MecTo rpybbie BCE BCe 3a/IaHusT
obyuaroiierocs ot obbeme, HO | HeJoueTam | TOJHOM
oImoKH 3aZlaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble | U, obbeme 6e3
He B obneme, HO
c BBITIO/THEH HeJ|04eToB
TIOJIHOM HEeKOTOopble
HefloueTaMH | bI BCe
obbeme c
3ajlaHus B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTtcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHC
6a30BbIX ITpu pereHnn o TPHUPOBaHbI TPUPOBAHBI
bl Habop TPHPOBaHbI IIpogemoHCTp
HaBBIKOB. CTaHZJapTHBIX 6asoBble HaBbIKU
HaBBLIKOB 0a3oBbIe HMpOBaH
HeB0O3MO>XXHOCTB 3a/jau He HaBBbIKH NIPU npH .
b0 ¢ HaBBIKY IIPA TBOPYeCKHUH
OL|eHUTh HalMuKe | TPOJEeMOHCTPUD peleHnn peleHnn
Hagbiku peleHust peleHnn TIOZIXO[, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI pelleHHI0
BCJIeICTBHE HaBbIKU. VIMenu X 33724 C HBIX 3a/]au
X 3a/ja4 ¢ X 3374 Oe3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuarolerocs OT | OMMOKK u ommboK 1
u HeJJoueToB
oTBeTa He/loueTaMu HeJJ0ueToB
He/0ueTaMHu
IIIkana OLI€CHUBAHHUA ITPA ITPOMEXYTOUYHOHU aTTECTALlUHA
Onenka YpoBeHb NOJrOTOBKH
NPEeBOCXO0/{HO Bce xomnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
[UCLUIUIMHA, CHOPMUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», MPOJE€MOHCTPHPOBAHEI
3HaHWs, YMEHHs, BAJIeHUss M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHeE BBIIlIE
TIpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OTJINYHO Bce KommereHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIUIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HHXKe «OT/IUYHO».
- OYeHb X0pPOLIo Bce kommereHuuM (4acTM KOMIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLITUTMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»
X0pOoLIo Bce KommereHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLIUIVIMHA, CHOPMHUPOBAHBI HAa YPOBHE HE HIDKE «XOPOLLO».
yAoB/ieTBOpUTeNnb | Bce kommereHIMM (W4acTH KOMIIeTeHLMH), Ha (OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO JMCLUIVIMHA, COPMUPOBAHBI Ha YPOBHE HEe HWXKe «y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTE/ILHO»
HeyjoBieTBopure | XoTs Obl O7Ha KOMITETEHLIMS CHOPMHUPOBaHA Ha YPOBHE «HEY/IOBIETBOPUTEIHHOY.
JIBHO
He 3a4YTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMITETEHLMST CHOPMUPOBAHA HA YPOBHE «ILIOXO»




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdaTOB OﬁquHl/lﬂ Ha HPOMe)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) 1A OLEHKH
copmupoBanHocTH KomneTeHuu [1K-13

1. BeposiTHOCTHAst IOCTAHOBKA 3afilauy 00yueHus 110 TiperiefieHTaM. [IpUHIUIT MUHUMHA3aLy SMITPUYeCKOro
pucka. BaiiecoBckasi Teopusi perieHui. [IpUHLUIT MaKCMMyMa arloCTePUOPHON BepoATHOCTH. Baiiecos
K/lacCu(UKaTop.

2. BKCHepI/IMeHTa]'ILHLIe METO/ibI OIIEHKH Ka4eCTBa O6yq6HI/IH.

3. MeToz, HauMeHbILMX KBa/IpaToB /JIs pellleHus 3a/jlaul BOCCTaHOB/IeHUsI perpeccud. Ero BEIBOJ Ha OCHOBe
MeTO/la MAaKCUMAaJTLHOTO TIpaB/ionoiobus. JInHeliHasA perpeccuoHHasi MoJiesib. CHCcTeMa HOPMabHBIX
ypaBHeHMI. OCHOBBI perpecCUOHHOTr0 aHa/r3a (IpoBepKa 3HaUUMOCTH K03¢hduLieHTOB, KO3PhULeHT
netepmuHaiu [TupcoHa, oBepUTeTEHBIMHTEPBAIbI, aHAIN3 OCTaTKOB).

4. TIpobsieMa nepeoOyueHust IPY pellieH|H 3a,auy BOCCTaHOBJIeHHsI perpeccrd. MeTozs! 60pb0bI C
nepeoOyueHueM: COKpalljeHHe YKc/la 1apaMeTpoB, pery/sipusaLys (pUK-perpeccysi), MeToZ 1acco.
TpyL0eMKOCTb METO/0B.

5. MeToj 6/iKalIvX coceield iis pelleHus 3aaun Knaccupukauuu. TeopeMa 00 OLleHKe pUCKa B MeTO/ie
O/KaMIIero cocea.

6. HavBHbIl OaiieCOBCKMI KIacCU(pUKaTop.

7. JInHeWHBIN TUCKPUMUHAHTHBINA aHamm3. KBagpaTUuHbIM AUCKPUMUHAHTHBIN aHanu3. JIoructudeckast
perpeccusl.

8. HetiponHsie cetu. ITepcenTpoH Po3eH6/aTTa. AJIrOpUT™M 00yUeHHs ITepCenTpoHa Kak MeTO/
CTOXaCTAYeCKOro TpafiieHTHCITyCcKa. HelipoHHBIe ceTH [ijis pellieHus 3a/iay KiacCuUKal[ii U BOCCTAaHOB/IEHUS
perpeccru. Obyuenue cetu. Perynsipu3akak Metof; 60ps0bI ¢ riepeobyuenreM. IToHsTHe 0 TTyOOKHX
HelPOHHBIX CeTsIX.

9. MaliHa OINOPHBIX BEKTOPOB. fpa U CIIpAMIISIOLUe IIPOCTPaHCTBa.

10. Mepens pemenuii. Metoa CART (classification and regression trees) ajis1 pelieHus 3a/1a4 K/laCCU(PUKAIAN
Y BOCCTaHOBJIeHUs perpeccuu. OTceueHUs BeTBel U BBIOODP (hHUHATBHOTO JiepeBa. MeTo/ibl 00paboTKH
TPOMYIeHHbIX 3HaYeHU

11. Ancambnu pemaroiyx npasui (Knaccrudukaropos). IIpocToe v B3BellleHHOe r0/I0COBaHuUs. ByCTHHT.
Anroputm AdaBoOrjeHKa omOKY mpe/icKa3aHust. ByCTHHT U afiIUTHBHBIE MO/IeNU. I paJIueHTHBINA OYCTHHT.
Anroputm rpagueHTHOTO OycTrHAepeBbeB petiiennii (MART). Barrunar. Anroputm ciiy4aiiHbIX JepeBbeB
(ciyuaiiHblii fec.).

12. Obyuenue 6e3 yuurensa. Knacrepusanus. Knactepusaius MeTosaMu Teopun rpagoB. MeToz 11eHTPOB
TspKeCcTU. Metoz, MefraH. Metos HeueTKUX MHOKeCTB. EM-anropurm.

13. Nepapxuueckas K1actepusalus. ArjioMepaTUBHbIe U pa3jessAtoliie MeTO/IbL.



14. OcHoBbl Teopyu BanHuka—YepBoHeHkuca. Jlemma BepHinreiina. Teopema 0 paBHOMepPHOM CXOAWMOCTH
SMITMPUUYECKOTOPHCKA K 0)KUJIaeMOMY PHCKY B C/Iydae KOHEYHOTO Kjlacca pelaroniyx npasua. O6ocHoBaHue
TIPUHLMIIA MUHUMU3aLAY SMIIMPUYeCKOr0 pyCKa.

15. PasamepHocTh BanHuka— UepBoHeHKuca. Jlemma 3ayspa. Teopema 0 paBHOMepPHOM CXOAUMOCTU
SMITMPUUECKOr0 PUCKA 0’KUJaeMOMY PUCKY B C/lyyae KOHEUHOU pa3MepHOCTU BamHuka—YepBoHeHKHCA.

[TpuHUT CTPYKTYPHOM MUHUMH3ALIUX PUCKA.

Kpurtepuu oneHuBanus (o1jeHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONIPOCHI)

OueHka Kpurepuu oLieHrBaHUs

BJIa,ELEHI/IE OCHOBHBIM U JOIMOJ/IHUTE@/IBHBIM MaTe€pPHa/IOM AOCTAaTOUHOE M/ C HE3HAUUTE/IbHBIMU

3a4UTeHO
OLIMOKaMH U TMOTrpemHOCTAMMA

He BJ'Ia,ELEHI/Ie MaTepudjioMm, HeO6XO,Z[I/IMI:IM Mo AdHHOMY IIpeaMeTy, HeJ0OCTaTOYHO. Pa60Ty 3d Bpemsd
3aUTeHO ceMeCTpa MO>XKHO OLIEHHMTH KdK HeYJOBJ/IETBOPUTE/IbHYIO

6. Yue0HO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs)

OcHOBHasi TuTeparypa:

1. Kopoteer M. B. IpakTuky™m 110 MalltiHHOMY 00yueHHio Ha Python : yuebHoe mocobue 1o
JTUCIUIUIAHe: «MarimmHHoe obyueHue» [l CTyIeHTOB, 00yuaroruxcst o HarnpassieHusiM: 01.03.02
«[1puknazsHas maTemaTtka U uHpopmartrka», 09.03.03 «IIpuknagHas UHpopMaTHKa», BCex Mpoguiien
(porpamMmbI TIOATOTOBKM 0akanmaBpoB). Y. 2. [TpakTUKyM 110 MalllMHHOMY 00yueHuio Ha Python. HacTh
2 / KopoteeB M. B.,OaunijoBa B. A.,ITnemakoBa E. C. - MockBa : ®uHaHCOBbIN yHUBepcuTeT, 2024. - 77
c. - Knura u3 komiekiiuu ®@UHaHCOBBIM yHUBepcuTeT - MHboOpMaTHKa.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=927158&idb=0.

2. IlnaToHoB Anekceil BnagumupoBuu. MarmmHHOe o0yueHue : yueOHoe miocobue 1ist By30B / A. B.
[TnaToHOB. - 2-e u3g. - Mocksa : FOpaiit, 2025. - 89 c. - (Briciiee o6pa3oBanue). - ISBN 978-5-534-
20732-3. - Tekcr : snekTpoHHbIM / DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=923610&idb=0.

3. bananoB A. H. MammHHOe 00y4yeHue 1 NCKyCCTBEHHBIM MHTE/UIEKT : yuebHoe rmocobue fiyist By30B /
bamanoB A. H. - 2-e u3z., ctep. - Cankr-IletepOypr : Jlans, 2025. - 172 c. - Kaura u3 koiekuu Jlassb -
Nudopmaruka. - ISBN 978-5-507-52891-2., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=972124&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. ®nax 1. MamHHoe o0yueHre. Hayka ¥ MCKyCCTBO IMMOCTPOEHUS aJiITOPUTMOB, KOTOpPbIe U3BJIEKAtOT
3HaHMA U3 [JaHHBIX : MOHOorpadus / @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 maimmHHOe 0OyueHMe: KpaiiHe He0OX0AUMOe TIocoOve 10 HOBefIIIeH rpe/icKa3aTe/bHOM
aHalMTHKe, 00si3aTenbHOe /17151 6osee riyOOKOT0 MOHMMAHKST METOZ0IOTUH MAILIMHHOTO 00yJYeHus /
Pamika C. - Mocksa : IMK-npecc, 2017., https://e-lib.unn.ru/MegaPro/UserEntry?



Action=FindDocs&ids=659331&idb=0.
[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM 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. MaTepua/bHO-TEXHHYeCKoe ofecneyeHne AUCHUIUIAHBI (MO/YJIs1)

YueOHble ayAWTOPUM [i/is1 TIPOBeJieHHs yueOHBbIX 3aHSITMM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMO#i, OCHaIeHbl MYyJIbTUMeAUHWHBIM 000py/0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MomerieHyst A71sI CAaMOCTOSITeIbHOM paboThl 00YYalOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3JIEKTPOHHYIO
nH(OpPMaIMOHHO-00pa3oBaTebHYIO Cpesy.

IIporpaMmma cocrtaBneHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noarotoBku/cneruanbHocty 01.03.02 - [MpuksiaHas MaTeMaTvkKa U MHGOpPMaTHKa.

Agtop(b1): 3on0Tbix Hukonait FOppeBuy, JOKTOp U3MKO-MaTeMaTUUeCKUX HayK, JOLIEHT.
3aBenytomuii kageapoii: 3omoteix Hukonait FOpbeBuu, 10KTOp (hM3UKO-MaTeMaTUUeCKHUX HayK.

[TporpamMma oo6peHa Ha 3acejJaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTtokos Ne Ne6.
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