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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynvaa 51.B.[1B.06.02 Teopust MallTMHHOTO 00yYeHHs1 OTHOCUTCS K YacTH, popMUPYyeMoi
yuaCTHUKaMH 00pa30BaTe/TbHBIX OTHOIIEHHWH 00pa30BaTe/IbHOM TIPOTrPAMMBI.

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-8: CnocobeH k TIK-8.1: 3Haem memoouky TIK-8.1: 3adaHus
paspabomke HoBbIX paspabomku HOBbIX 3Hamb meopemuueckue 0OCHOBbI 3quém:
anzopummuteckux, a120pUMMUYEcKUX, MAWUHHO20 0BYUeHUSl, OCHOBHDBIC K
OHMPO/IbHblE
MemoouuecKux u
MemoouuecKux u an2opummbl pelieHust 3a0avu
mexHoA02UYeCKUX . 60npochl
. mexHoN02UHecKUX pelleHull 8occmarossneHust peepeccul,
peweHull 8
KOHKpemHoli IIK-8.2: Ymeem npumeHsmb OCHOBHble a/120pUMmMbl peuleHus
cepe nosyueHHble 3HaHus 05 3a0ayu kaaccugpukayuu.

npogeccuoHanbHoli | Paspabomku HO8bix

aeﬂmeﬂbHOCmU anzopummuyeckKux.
P ’ TTK-8.2:

Memoou4ecKux u
Ymemb npogeccuoHabHoO

mexHo02UYeCKUX pelleHull
IIK-8.3: Umeem
npakmuyeckuti onbim

paspabambieams U Npog8oOUMb
npoyedypbl mecmupoeaxus

aseopummos Kaacmepusayuu
cocmas/eHust mexHuueckoz2o

3a0aHus Ha paspabomky

UHGOPMAYUOHHOU cuCmeMbl TIK-8.3:
Brademb HagbIKaMU peweHust

npakmuyeckux 3a0au ¢
UCNOMb308AHUEM MEMOO08
MAWUHHO20 06YyUeHust;
UCNONb308AHUS Cpeodbl
cmamucmuyecKux ebiyucaeHutl R
uau 6ubauomexu ScikitLearn ons
pelueHus 3a0ay MawuHHO20
obyueHusl.

3. CTpyKTypa U cojep)XKaHHe AUCIUILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

o4yHas
OO011as TPy/J0EMKOCTBD, 3.€. 3
Yacos 1o yueGHOMY I/IaHY 108

B TOM 4uCIIe




ay/UTOPHBIE 3aHATHSA (KOHTAKTHasi padora):

- 3aHATHS JIEKIJMOHHOT0 TUNA 16

- 3aHATHSA CEMHHAPCKOro THMa (MpaKTHYecKHe 3aHATHs / 1aGopaTopHbIie paGoThI) 16

- KCP 1

caMocTosTe/bHasA padoTa 75

ITpomexyTouHas arrecTanus 0
3auér

3.2. CozepkaHue JUCLUIIIVHbI
(cmpykmypupoeaHHoe no memam (paszdenam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuli)

HanmeHoBaHMe pa3[iesioB U TeM JUCLMIUIMHBI Bcero B TOM UHC/Ie
(uacer)
KonrakTHasi pabora (pabota Bo
B3aMMOZENCTBHH C ITperojaBaresieM), Jachl
U3 HUX
3aHITHS CamocTosiTesibHast
CeMHHapCKOro pabora
3anaTus TUMa o6yuarowyerocs,
JIEKLJUOHHOTO | (TIpaKThUueckue | Bcero HAaCHl
TUMAa 3aHsTHs/Mabopa
TOpHbIE
paboThI), Uackl

0 0 0 0 0

o o o) o o)

0 0 0 0 0
1. BeegeHue. 19 2 2 4 15
2. OcHoBbI TeopuM BanHuka— YepBoHeHKUCA. 23 4 4 8 15
3. OcHoBbl Teopuu PAC-06yueHusl. 23 4 4 8 15
4. Jle3Bue OkKama. 23 4 4 8 15
5. TouHoe o6yueHue. 19 2 2 4 15
ArtTtectauus 0
KCP 1 1
HWTtoro 108 16 16 33 75

Copiep>kaHue pa3/e/ioB U TeéM [JUCHUILTUHBI

1. Beezierrie. OcHOBHBIE 3aJjaun Teopru 00yueHusi. 2. OcHOBBI Teopur BarmHrka— YepBoHeHKuca. JleMMa
Bepniureiina— YepHoBa. PaBHOMepHasi CXOAMMOCTb SMIUPHUUECKOT0 PHCKa K 0’KUJaeMOMY PUCKY B KOHEUHOM

cnyuae. PasmepHocts BarHuka—UepBoHeHkuca. [IpuMepsl: moporoBbie (GyHKI[MHM, HeHPOHHbBIE CeTH, 1ePeBbsi
peleHui. €- ceTb. Teopema BanHrka—YepBoHeHKHCA O paBHOMEPHOM CXOAWMOCTH SMIUPUUECKOT0 pUCKa K

oxxuziaeMomy B beckoHeuHoM ciydae. 3. OcHoBbl Teopur PAC-06yuenust. Oripefie/ieHre «BePOSITHO MOUTH
KoppekTHoro» (PAC—probably approximately correct learning) o6yuenust. O6yueHre KOHBIOHKIIHSIM.
TpyaHopeliaeMocTs 3a7aun 00yuenus: 3-TH®D dhopmynam. O6yuenne 3-KHDdopmynam. 4. Jle3pre OKkama.
Vcrnionb30BaHus ipyHIUA Jie3BUs OKKaMa npyu 00yueHUH KOHBIOHKIUAM. O0yUeHue epeBbsM pellieHui. 5.
TouHoe 00yuenue. OOyueHHe C TTOMOILBIO BOIPOCOB. BOIMpPOCHI PUHA//IEXKHOCTH U SKBUBAJIEHTHOCTH.

Pa3mepHOCTb HayueHUs1. BepxHye 1 H)KHHe OL|eHKH CJIOKHOCTH 00yueHHs1 Ha OCHOBe pa3MepHOCTH HayueHHsl.

4. YueGHO-MeTO/JUUECKOe 00ecrieueHre CaMOCTOSITe/IbHO PadoThI 00yUaromuxcs




CamocTosiTenibHasi paboTa oOyuarol[uxcsi BK/IOUaeT B cebsi TOATOTOBKY K KOHTPOJIBHBIM BOIPOCaM U
3a/laHUSIM [IJis TeKY1llero KOHTPOJ/ISi U TIPOMEeKYTOUHOM aTTecTaljuM M0 UTOraM OCBOEHMS AUCLIUIUIUHBI
MpUBE/IEHHBIM B II. 5.

1715 TOATOTOBKY K TIPAKTUYEeCKUM 3aHSITUSIM, CAMOCTOSITe/TbHON paboThl ¥ POMEXKYTOUHOM
aTTecTal[ui PeKOMeH/YIOTCS 3/IeKTPOHHBIe pecypchl http://www.uic.unn.ru/~zny/ml/

1. BoposniioB K.B. MammnHoe o6yuenne. Kypc nekiuii. http://www.machinelearning.ru.
http://www.intuit.ru/studies/courses/13844/1241/info

2. BBefieHre B aHA/IUTUKY OOJIBIIIMX MaCCUBOB JAHHBIX
http://www.intuit.ru/studies/courses/12385/1181/info

5. ®oHJ OLEHOYHBIX CPEJCTB //Isi TEeKYI[ero KOHTPOJIsi YCIeBaeMOCTH U HPOMEeXYTOYHOM
aTTecTalyy Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbie 3a/laHUA, H806X0}II/IMBIC AJId OL€éHKM Ppe3y/ibTdTOB 06y‘IEHl/IH npu mnpoBejeHHuU
TEKYyIIero KOHTPOJ/iA yCIieBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBble 3ajaHusi (OLleHOYHOE CpPe/CTBO - 3afaHMsA) /Il OLleHKH C(hopMHPOBaHHOCTH
komneteniuu ITK-8:

1. Oyukuuo [ : RY {U. l} HAZOBEM AUWUKOM, SCJIH CYHIECTEYIOT BeUIeCTEeHbIe YNCIA a4y, a2, .. ., ad,
by.bo,..., by, Takme, wro f(r) = 1 Torga U Toubko TOrua, Korga s S r < b (1 =1,2,....d).
Haiiru dyakumio pocra n passmeprocts Bannuka-"TepsoHeHKuca 118 KJacca BeexX AIMKOB,
IMponnaoeTpHpoBaTs Ha 3TOM HpUMepe gemmy 3ayspa.

2. Ilycrs Tp, — muoxecrso seex dynkumit f @ RY — {0,1}, sermcisembix Gupapubivm je-
peBbsaMH pemmenHil, BuicoTsl He Bhime h. Hafirn dyvaxmmo pocra i passepnocts Banamka—
Hepsonenkuca s kiacea Ty, TIpounmocTpuposaTh Ha STOM npuMepe gesy 3ayspa.

KpuTepun oneHuBaHus (OL{eHOUHOE CPEACTBO - 3ajJaHus)

OneHka KpuTtepuu orjeHUBaHUS

[TpuBeeH 0O0CHOBaHHBIN pa3BepHYTHINM OTBET, 3aJJaHHSI BLITIOTHEHBI B TIOTHOM 00beMe,

3da4TeHO

HEKOTOpkIe C HeJOoUeTaMKr
He o

HpI/I BBITIOJIHEHWHU 3dadHUH UMEKOT MeCTO pr6ble OIIMOKK MU 3a/laHHs He BBIIIO/THEHBI.
3a4TeHO

5.2. OnucaHue MIKaJI OLeHUBaHUA Pe3y/IbTaTOB 00y4yeHHs MO0 JUCIUIIMHE IPH MPOMeXyTOUHOH
arrecTanuu

IIIkana oueHuBanus c)OpMHPOBAHHOCTH KOMIETEeHI[UI

Yposen
b

chopmu HeyJ0BJIeTBOP Y/I0BJIETBO O4YeHb
1/10X0 XO0po1Io OT/IMYHO NPeBOCX0/AHO
poBaHH HTe/IbHO PHTE/IbHO X0poIo

ocTH
KOMIIeT
eHIUH
(uHAMK
aropa

He 3a4TeHO 3a4TeHO




JAOCTHK
eHust
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o N 3HaHMi B
3HaHUU MuHuManeH | 3HaHWU B obBeme YpoBeHb
TEOPeTHUEeCKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. N JOIYCTUMBI | COOTBETCTBY obneme, N
3HaHUI HIKe L I0IL[EM 3HaHWH B
HeB03MOKHOCTB 1 ypoBeHb 1011eM COOTBETCTB
MHHHUMaJ/IbHbIX o rporpamme obneme,
3HaHUS | OL|EHUTb MOJHOTY . 3HaHWH. rporpamme yrolem
N TpeboBaHMH. TIO/ITOTOBKH TPEBBIILIAOLLE
3HaHUH [HomnymeHo | MOArOTOBKU nporpamMme
Vmenu mecto . HorymieHo M [IPOrpamMMy
BCJIE[ICTBHE MHOT0 . Jony1eHo TMO/ITOTOBK
rpy0bie OIIHOKK HECKOJIbKO TIO/ITOTOBKH.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HecylILecTBe
obyuarorierocsi ot omboK HerpyobIx HHEIX HeT.
oTBeTa oImb0oK
ombok
IIpogemoHc
TPUPOBAaHBI
IIpogemoHC Pup
IIpogemoHc | Bce
ITposieMOHC | TPHUpPOBaHbI
TPHUPOBAHbI | OCHOBHbIE
TPUPOBaHbl | BCe
BCE yMeHUSI. ITpozieMOHCTp
OCHOBHBbIE OCHOBHBbIe
OrcyTcTBHe OCHOBHBIe PelrteHsl HPOBaHbI BCe
ITpu perLieHNH yMeHUsl. YMeHHUsI.
MHMHHMMAJIbHBIX YMeHWUsI. BCe OCHOBHbIE
o CTaHJAPTHBIX Pemenst Pemiens! Bce
YMeHHH. PeliteHbl Bce | OCHOBHbIE YMeHUsl.
3a71au He THITOBBIE OCHOBHEIE
HeBo3M0XHOCTB OCHOBHBIE 3a/lauu C PetiieHs1 Bce
TIPOJIEMOHCTPUD | 3afjau¥ C 3a71auu C
OL|eHUTh HalnuuKe 3a/jauH. OT/le/IbHBIM | OCHOBHBIE
Ymenus N OBaHb! HerpyObIMH | HerpyObIMU
yMeHHH BrInosiHeHbl | U 3ajiaun.
OCHOBHbIE omMbKaMu. | ouMOKamH.
BCJIe/ICTBUE BCe 337laHMsI | HecylecTB | BoirmosHeHbI
yMmenus. Vimeny | BeinonHeHsl | BbimonHeHbl
OTKaza B T10JIHOM €HHBIMU BCe 33/]aHUs, B
MecTo rpy0Obie BCE BCe 3aaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IMOJIHOM
OIIMbKH 3a/laHusl, HO | B IOJIHOM
oTBeTa HEeKOTOpble | U, obbeme 6e3
He B obbeme, HO
c BBITIOJIHEH | HeZI0YeTOB
TIO/THOM HEeKOTOpble
HeJjoueTaMH | bl BCe
obbeme c
3a/laHuisl B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetca
OtcyTcTBUE [IpogemoHc IIpogemonc
MHMHHMMaJ/IbH ITposeMoHC
6a30BbIX ITpu pereHNM o TPHUPOBaHBI TPUPOBAHBI
bl Habop TPUPOBaHBI ITpozeMOHCTP
HAaBBIKOB. CTaHZJAPTHBIX 6asoBble HaBBIKH
HaBbIKOB 6a3oBbie HpOBaH
HeB03MOKHOCTB 3a/1au He HABBIKH TIPH npu .
1St HaBBIKU NIPU TBOPUYECKUI
OL|eHUTh HallMuKe | TPOJEMOHCTPUD peleHnn peleHnn
Hagbiku pelLeHust pelleH|n MOZIXO[, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZApTHBI HecTaHJapT
CTaHJapTHBI CTaHAApPTHBI PELLEeHHI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33714 C HBIX 3a/1a4
X 3a7iau C X 3azay 6e3 HeCTaHapTHBI
OTKasza MecTo rpybbie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuatorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJloueToB
oTBeTa HefloueTaMu HeJJ04eToB
HeJloueTaMu
IITkasa oneHMBaHUA MPH IIPOMEKXYTOUHOH aTTeCTalH
OueHka YpoBeHb NOJrOTOBKH
TIPEBOCXO/{HO Bce KommereHUMM (Y4acTW KOMIIETEHLMH), Ha (OPMHDOBaHME KOTOPbIX HarpaBjeHa
MUCLIMIUIAHA, COPMHPOBAHBI HAa YpPOBHE HE HIDKE «IIPEeBOCXOAHO», MPOJEMOHCTPHUPOBAHbI
3HAHWs, YMEHHUs, BAJIEHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIUSIM Ha YPOBHE BBIIIE
MpelyCMOTPEHHOT0 TIPOrpaMMOoi
OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpDOBaHME KOTOPBIX HarpaB/eHa
3a4YTeHO
JMCLUIUIMHA, COPMHUPOBaHBI HA YPOBHE He HIXKe «OT/IUYHO».
OUYeHb XOpOLI0 Bce KommereHUWM (Y4acTW KOMIIETEHLMH), Ha (OPMHPOBAHME KOTOPbIX HarpaB/eHa

JUCLIMIUINHA, chOPMUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIOo»




XOpOI1110 Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
JUCLIMTUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».

yaoBjieTBopuTenb | Bce komreTeHIMM (UacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHPOBaHLI HA YPOBHE He HIDKE «Y/IOBII€TBOPUTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»

HeyjoB/eTBopuTe | X0Ts Obl OHa KOMIIeTeHLMsE CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIBHO

He 3a4TeHO

TJI0XO0 XoTs1 6bI 0/JHA KOMITIETeHLUs1 ChOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBIE 3aflaHUsl WM HWHbIe MaTepHa/ibl, He00XoAWUMBbIe A/ OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEXKYTOYHOM aTTeCcTalMiM C YKa3aHHeM KpHUTEePHUEeB HX
OL|eHVBAHMA:

5.3.1 TunoBbie 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLIEHKH
copmupoBanHocTu KomnereHmu [1K-8

1| Jlemma BepHirnreitHa—UepHoBa.

2. PaBHOMepHaH CXOAUMOCTDL SMITMUPUYECKOI'O PUCKA K O’KUJA€MOMY DHUCKY B KOHEUHOM C/Iydde.

3.| PasmepHocTs BanHuka—epBoHeHKKCa K/lacca TIOPOTOBBIX (DyHKLIWH.

4.| PasmepHocTb BarHrka—YepBoHeHKNCa K/lacca HeHPOHHBIX CeTelt.

5.| PasmepHocTh BanHuka—YepBoHeHKMCa /1JIs1 Kjlacca iepeBbeB pelleHUi.

6.| e-cetb. Teopema BanHnka—YepBoHeHKMCA O PABHOMEPHOM CXOAMMOCTH SMIMPUYECKOTO PUCKA K
OXXH/laeMoMy B OeCKOHEUHOM CJIyuae.

7.|0npeieieHre «BepPOSITHO MOUTH KOppeKTHOro» (PAC—probably approximately correct learning) obyuenus.

8.| PAC-00yuenue. O6yueHHe KOHBIOHKIIVSM.

9.| PAC-06yuenue. TpyaHopeniaeMocTh 3aiaur 00yuenus 3-JTHD dhopmysam.

1 | PAC-0byuenue. Obyuenue 3-KH® dopmysiam.

1 | JTe3Bue Okkama. Vicnionb3oBaHus TipyUHIUIA Jie3Busa OKKaMa rpu o0yueHnn
KOHBIOHKLUSIM.

1 | Yicnionb3oBanus rpuHIyna jie3eust OKKama rpy 00yUYeHUH JIepeBbsM pellieHr .




1 OqueHI/Ie C TIOMOIIIBHO BOIIPOCOB. BOHpOCbI MPpUHAJIEXKHOCTHU Y SKBUBA/IEHTHOCTH. PaBMepHOCTb Hay4deHUs.

14 BerHI/Ie OIl€HKH C/IO’KHOCTH 06y‘IEHI/IH C TIOMOILBIO BOIMTPOCOB MPUHAAJIEXKHOCTU Ha OCHOBE PAa3MEPHOCTH HAYUEHUS.

15 [Hi>kHMe OLIeHKH CJIOXKHOCTH 00yU€eHHsI C TIOMOIIIbIO0 BOTTPOCOB Ha OCHOBE Pa3MepPHOCTH HayueHUsl.

KpuTepuu onjeHuBaHus (0LieHOUYHOe CpeACcTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ouenka Kpurepun onieHuBaHUs

BJ'IEI,ELEHI/IE OCHOBHBIM U JOIMOJ/JIHUTE/IbHBIM MaT€pPHUA/IOM JOCTAaTOUHOE W/ C HE3HAUUTE/IbHBIMU
3a4UTeHO
OLIMOKAMH U MOTrperHOCTAMA

He B/Ia/ileHHe MaTepraioM, HeoOXO/JUMBIM IO JaHHOMY TIpeJiMeTy, HeloCTaTouHo. PaboTy 3a Bpems
3aUTEHO  CeMeCTpa MOXKHO OLIeHUTh Kak HeYZO0B/IETBOPUTE/ILHYIO

6. YueGHO-MeTOfMUeCKOe 1 HH(OpMaLOHHOe o00ecrieyeHHe JUCHHMILIHHBI (MO/y/1s1)

OcHOBHasi iuTeparypa:

1. ITnaroHoB A. B. MamuHHOe o0yueHue : yueOHoe rocobue / A. B. TlnaToHoB. - Mockea : FOpaiir,
2022. - 85 c. - (Briciiee obpa3oBanue). - URL: https://urait.ru/bcode/508804 (maTa obpaiijeHus:
14.08.2022). - ISBN 978-5-534-15561-7 : 319.00. - Tekcr : snekTponHsbiii // BC "FOpaurt"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=821948&idb=0.

[ononHuTenbHas TUTepaTypa:

1. ®nax I1. MammnHOoe obyuenre. Hayka v MCKYCCTBO MTOCTPOEHUsI alTOPUTMOB, KOTOPbIe U3BI€KAlOT
3HaHUs U3 JaHHbIX : MOHOrpadus / Pnax I1. - Mockea : JIMK-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 MaimHHOe 00yJeHMe: KpaiiHe HeOOXO0AMMOe TIoCcoOue TI0 HOBelIIIel rpejcKa3aTebHON
aHa/IMTHKe, 00si3aTesibHOe /1715t Oosiee ryOOKOT0 MOHUMAHUST METOZOJIOTUHA MALLIMHHOTO 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. MaTepua/IbHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIAHBI (MO/YJIs1)

YueOHble ayAUTOPUU [I/IsI TIPOBeZIeHUs] YueOHBbIX 3aHSATHUM, TpeAyCMOTPeHHBIX 00Opa3oBaTe/bHOU
MPOTpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU



cpeAcTBaMU 00yYeHHsl.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAllleHbl KOMIbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHI0
noaroToBku/cneruanbHoctd 02.04.02 - dyHpameHTanbHasi WHGOpPMaTMKA M WH(POpPMalMOHHbLIE
TeXHOJIOTUH.

Agtop(b1): 3on0Tbix Hukonaii FOppeBud, JOKTOp U3MKO-MaTeMaTUUeCKUX HayK, JOLIEHT.
3aBenyroumii kKadeapoii: 3onotbix Hukonait FOppeBud, JOKTOp (PU3UKO-MaTeMaTUUeCKUX HayK.

[TporpamMma ozo6peHa Ha 3ace/jlaHUM MeToAnuecKoi Komuccuu ot 02.12.2024, mpotokon Ne 5.
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