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1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMucuynuaa 51.B.[1B.02.02 Teopust MalTMHHOTO 00yYeHHsI OTHOCUTCS K YacTH, popMUpyeMoi
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.€. 5
Yacos 1o yueGHOMY I/IaHY 180

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 147

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)

HauMeHOBaHve pa3fenos U TeM AUCLUTUIMHbL Bcero B TOM UHCJIe
(acer) KonrakTHas pabora (paboTa Bo
B3aMMO/IeiCTBUH C ITPEIofiaBaTesieM), Yachl
U3 HUX
3aHATHSI CamocTosTe/bHast
CEeMHHApPCKOro pabora
3aHATUA THNa o0yuarowerocs,
JIEKLMOHHOTO | (TIpaKTHueckue | Bcero “ackl
THUMA 3aHsATHs/abopa
TOpHBIE
paboThI), Uacel

0 o) o) o) o)

0 o ¢ o ¢

0 0 0 0 0
1. BeepeHue. 32 2 2 4 28
2. OcHoBbI Teopun BariHuka— YepBoHeHKMCA. 38 4 4 8 30
3. OcHoBel Teopun PAC-00yyeHus1. 38 4 4 8 30
4. Jle3Bue OkKama. 38 4 4 8 30
5. TouHoe obyueHue. 33 2 2 4 29
ATTecrarust 0
KCP 1 1
Wroro 180 16 16 33 147

Contents of sections and topics of the discipline

1. Beeperue. OcHOBHBIE 3ajaurl Teopun 00yueHus1. 2. OCHOBBI Teopuu BanHuka— YepBoHeHKuca. JleMMa

Bepuireiina— UepHoBa. PaBHOMepHasi CX0AMMOCTb 3MIIMPUUECKOT0 PUCKA K 0’KH/IaeMOMY PHUCKY B KOHEUHOM

ciyuae. PasmepHocTh BanmHrka—YepBoneHkuca. [IpuMepsl: moporoBbie yHKLWH, HEMPOHHBIE CETH, JepPeBbs
peliieHui. €- ceTb. Teopema BarHrka—YepBoHeHKHCa O paBHOMEPHOW CXOJUMOCTH 3MITUPUYECKOT0 PUCKA K

oXxuziaeMomy B 6eckoHeuHoM citydae. 3. OcHOBbI Teopru PAC-o0yuenus. Onpe/iesieHre «BepPOSITHO TIOUTH

koppektHoro» (PAC—probably approximately correct learning) o6yuenusi. O6yueHre KOHbIOHKIUSIM.
TpyaHopeliaeMocTh 3a7iaur 00yuenus 3-ITH® dopmynam. Obyuenne 3-KH®dopmynam. 4. Jlezsue OKkkama.
Vcrionb30BaHus puHLUIA j1e3Bust OKKama Tpy 00ydyeHrH KOHBIOHKIMAM. OOyueHue epeBbsiM pelieHu. 5.

TouHoe 0byuenue. OOydeHHe C TIOMOIIIBIO BOITPOCOB. BOIMpPOCH! MPUHAZJIEXKHOCTH 1 SKBUBAJIEHTHOCTH.

Pa3MepHOCTb HayuyeHud. BerHI/Ie W HIDKHKE OLIeHKH C/IOKHOCTHU O6yq8HI/IH Ha OCHOB€ pa3mMepHOCTU HaydyeHH.




4. YueOHO-MeTOAMUYEeCKOe 00ecrieyeHre CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3a/laHUSIM JI7Is1 TEKYIlero KOHTPOJIsi M TIPOMEXKYTOUHOM aTTeCTaldd M0 WUTOTaM OCBOEHHS JTUCLIATUIMHBI
MIPUBEJEeHHBIM B II. 5.

[17151 TOITOTOBKY K NPAKTUUECKUM 3aHSTHSIM, CAMOCTOSITe/TbHON pabOoThI ¥ POMEKYTOYHOM
aTTecTalliy PeKOMeH/YIOTCs 3/IeKTPOHHBIe pecypchl http://www.uic.unn.ru/~zny/ml/

1. BopownrioB K.B. MammmnHoe o6yuenue. Kypc nekiuii. http://www.machinelearning.ru.
http://www.intuit.ru/studies/courses/13844/1241/info

2. BBesieH1e B aHA/TUTHKY OOJBIIMX MaCCUBOB JJAHHBIX
http://www.intuit.ru/studies/courses/12385/1181/info

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Assignments) to assess the development of the
competency ITK-8:

1. Oyukumo [ : Il" —+ {U. l} HAZOBEM AWUKOM, €CJIH CYIECTEYIOT BElIeCTBeHbIE MHC)Ia dy, g2, ..., g,
by, bo,. .., by, Takme, wro f(r) = 1 Torga n Tonsko Toraa, Korga a; < r < b; (i=1,2,....d).
Haitrn dpyukumio pocra n pasmeprocts Banuuka-"lepsoHenkuca s Kilacca Beex AIMKOB,
ITponnocTpHpOBATE HA ITOM NpUMEpe JeMMmy 3ay3pa.

2. Myers Tp, — suoxecerso seex dynkumit f : RY — {0,1}, serumcisessix Gunapusivm ge-
pesbiMH pemennil, soicorsl He Bhime h. Haftrin dyakmmo pocra i passepnocts Banmnka—
Hepponenkuca s Knacca Ty, IIponunocrpuposaTh Ha 3ToOM npHMEpe JeMMy Bayapa.

Assessment criteria (assessment tool — Assignments)

Grade Assessment criteria

HpI/IBe,LIEH 000CHOBaHHBIH pa3BepHYTbIﬁ OTBET, 3d/laHMs BbIIIO/THEHEI B TIO/THOM 06'LEME, HEKOTOpkIe C

pass
HeZloueTaMu

fail HpI/I BBITIOJIHEHHUI 38/:[&HHI71 HUMerT MeCTO FPYGBIG OILIMOKY UITH 3d/laHHs He BBITIO/THEHBI.

5.2. Description of scales for assessing learning outcomes in the discipline during interim
certification

IITkana oueHuBanus c)OPpMHPOBAHHOCTH KOMIIeTEeHI[UI

Yposen
b

chopmu Hey/0B/IETBOP YAOBJIETBO 04YeHb
IJI0X0 XO0po1Io OT/IMYHO NPEeBOCX0/AHO
poBaHH HUTEe/ILHO PHUTe/IbHO XO0pOoIIIo

ocTH
KOMIIeT
eHIUH
(uHAMK
aropa
JAOCTIDK

He 3a4TeHO 3a4YTeHO




eHust
RUMIITI
YpoBeHb
OtcyTcTBUE YposeHb o
N N 3HAHWH B
3HaHUU MuHuManeH | 3HaHWU B obbeMe YpoBeHb
TEOpeTHUeCcKoro 0 obneme, i 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. N JIOMYCTUMBI | COOTBETCTBY obneme, N
3HAHUH HIDKe 8 I011IeM 3HaHUH B
HeBo3MO>KHOCTB ¥ ypoBeHb I0I1IeM COOTBETCTB
MHUHHUMAa/TbHBIX o MporpaMme obbeme,
3HaHUS | OLIEHWUTH IOJHOTY . 3HaHUH. rporpaMme yIOIIeM
. TpeboBaHUH. MOATOTOBKH TIPEBbILIAOIIEe
3HaHUH HomnyiieHo MOATOTOBKH riporpamMme
Nwmenu mecTo . JomnyieHo M IIPOrpamMmmy
BCJ/Ie/ICTBHE MHOTO . Jormy1eHo MOZTOTOBK
rpy6ble OILMOKH HECKOJIbKO TIOATOTOBKH.
OTKa3za HerpyObIx HECKOJIbKO u. Omubok
HecyIIecTe
obyuaroiierocst ot ombok HerpyObIx HHEIX HeT.
oTBeTa ommboK
oboK
[IpogemoHC
TPHUPOBaHbI
IIpomemoHc PHp
IIpomemoHnc | Bce
TIpoJieMOHC | TPHUPOBaHBI
TPUPOBaHbI | OCHOBHBIE
TPUpPOBaHbl | BCe
BCE YMeHUSI. ITpogemoHCTp
OCHOBHbIE OCHOBHbIE
OrcyTcTBHE OCHOBHBIE PewteHb! HpOBaHbI BCe
Ipwu pereHnn YMEHUSI. YMEHUSI.
MHHUMAaNbHbIX yMeHUsI. BCE OCHOBHBIe
o CTaH/IapTHBIX Perens! Peruens! Bce
YMEHHA. PeliieHbl BCe | OCHOBHbIE yMeHHUsI.
3azad He THITOBBIE OCHOBHBI®
HeBo3Mo>XHOCTB OCHOBHbIe 3a/lauu C PeiiieHs! Bce
TIPOJIEMOHCTPUP | 3afjaudl C 3azauy C
OLIeHUTh HaUuue 3ajiaun. OT/IeNIbHBIM | OCHOBHBIE
YMeHus o OBaHbI HerpyObIMU | HerpyObIMU
yMeHHH BrImosiHe bl | U 3a/]auM.
OCHOBHbIe ommMOKamMu. | omMOKamu.
BCJ/Ie/ICTBHE BCe 33/laHUsl | HecylecTB | BoirosHeHBI
ymeHus1. imenu | BeinosHeHs!l | BbimonHeHsl
OTKa3sa B TI0JTHOM €HHBIMH BCe 33/laHus, B
MecTo rpy6bie BCE BCe 3a/laHust
oOyuaroiierocst ot obbemMe, HO | HejOYeTaM | IIOJTHOM
OLLIMOKH 3a[laHuis, HO | B IOJIHOM
OTBeTa HEeKOTOpbIe u, ob6beme Ge3
HE B obneme, HO
c BBITIO/THEH HeJJ0YeTOB
TIOJTHOM HEeKOTOpble
HeJ0ueTaMH | bl BCe
obbeme d
3a/laHust B
HeJ0YeTaMHu
TI0/THOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHc [IpogemoHc
MHHUMalbH IpoaemMoHC
6a30BbIX [pu pertieHnu o TPUPOBaHbI TPHUPOBaHbI
bl Habop TPUPOBaHbI IpogeMoHCTp
HaBbIKOB. CTaH/JapTHBIX 6azoBble HaBBIKK
HaBbIKOB 6a3oBbie MpOBaH
HeBo3MO>KHOCTB 3azaq He HAaBBIKH TIpU TIpU .
Iist HaBbIKU TIPH TBOPYECKUI
OL|eHUTb Ha/llMuhe | TPOJIeMOHCTPUD perIeHnn PpeleHHN
HaBbiku perIeHust perieHnn MOAXOZ K
HaBbLIKOB oBaHbI 6a30BbIe CTaH[apTHBI HeCTaHZapT
CTaH/apTHBI CTaH/]apTHEI peIIeHNI0
BCJ/Ie/ICTBHE HaBbIKU. VIMenu X 3a7lau C HBIX 33724
X 3a7iau C X 3a7iau be3 HeCTaH/apTHBI
OTKa3za MecTo rpy6Obie HEKOTOPBIM 6e3
HEKOTOPBIM omboK 1 X 3a71au
obyuaroierocst OT | OIUOKU u omboK 1
u HeJJ0UeTOB
oTBeTa He[0ueTaMu He/I0UeTOB
HeJ|0YeTaMu
Scale of assessment for interim certification
Grade Assessment criteria
All the competencies (parts of competencies) to be developed within the discipline have
outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programme.
excellent All the competencies (parts of competencies) to be developed within the discipline have
pass been developed at a level no lower than "excellent",
very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",
good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",




satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.

unsatisfactory At least one competency has been developed at the "unsatisfactory" level.

fail

poor At least one competency has been developed at the "poor” level.

5.3 Model control assignments or other materials required to assess learning outcomes during
the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Control questions) to assess the development of the
competency [1K-8

1| Jlemma bepHiurelina—depHoBa.

2.| PaBHOMepHasi CXOAUMOCTb SMITUPUUECKOT0 PUCKA K 0XKMIaeMOMY PUCKY B KOHEUHOM CJTyuae.

3.| PasmepHocTh BanHuka—UepBoHeHKMCa K/lacca MOPOTrOBBIX PYHKLIWH.

4.| Pa3amepHocTh BarnHrka—YepBoHeHKUCa Kjlacca HeHPOHHBIX ceTel.

5.| PasmepHocTh BanHuka—YepBoHeHKuca /15 Kacca JiepeBbeB pelleHun .

6.| e-ceTb. Teopema BanmHuka—UepBoHeHKNCa O paBHOMEPHOM CXOJUMOCTH SMITMPUUECKOTO PUCKa K
0XKHZlaeMoMy B 6eCKOHEUHOM CITyvae.

7.|0npeneneHne «BeposiTHO MouTH KoppekTHOTro» (PAC—probably approximately correct learning) o6yuenwusi.

8.| PAC-06yuenue. ObyueHre KOHBIOHKIHSIM.

9.] PAC-06yuenue. TpygHopeliiaeMoCTh 3ajiaur 00ydenus 3-JIH®D dopmynam.

1 | PAC-obyuenue. Obyuenue 3-KH® dopmysiam.

1 | Jle3Bue Okkama. Vcnosib30BaHMst IPUHLMIA Jie3BHst OKKaMa 1pu 00yueHnu
1.| KOHBIOHKLIUSIM.

1 | Vicrionib3oBaHuMs puHIMIa je3Busi OKKama rpu 00y4YeHUH IePeBbsIM PelleHU .

1 | O6yueHue ¢ TIOMOIIBIO BOMPOCOB. BOMpock! pHHA/|Ie)KHOCTH M S5KBUBAIEHTHOCTH. Pa3MepHOCTh HayueHusl.




14 BerHI/Ie OI€HKH C/JIO’KHOCTH 06y‘IEHI/IH C TIOMOILBIO BOITPOCOB MPUHAAJIEXKHOCTU Ha OCHOBE PA3MEPHOCTH HAYUEHUS.

15 [Hi>kHYe OLIeHKH CJIOXKHOCTH 00yUeHHsI C TIOMOIIIbIO0 BOTTPOCOB Ha OCHOBE Pa3MePHOCTH HayueHUsl.

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria

BJIaAEHI/Ie OCHOBHBIM U JOIOJ/IHUTE/IbHBIM MaT€PHUA/IOM AOCTAaTOUHOE M/ C HE3HAUUTE/IbHBIMU
dss
P OLIMOKAMH U TMOTrpelmHOoCTAMA

fa] |PVGAEHUE MaTepHa/om, HeoOX0/IMMBIM 110 JaHHOMY IIpeJiMeTy, HelocTaTOuHO. PaboTy 3a Bpemst
ai
ceMecTpa MOKHO OLIeHUTh KaK Hey/l0B/IeTBOPUTE/IbHYIO

6. YueGHO-MeTOfUUeCKOe M HH(}OpMaLOHHOe o00ecrieyeHHe JUCHUILTHHBI (MO/y/1s1)

OcHOBHasi uTeparypa:

1. ITnaroHoB A. B. MammHHOe 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 : snekTponHsiii // BC "FOpaut"., 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, KOTODbIe U3BI€KAIOT
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 MaiHHOe 0OyJeHHe: KpaiiHe HeOOX0AMMOe TToCcoOue TI0 HOBelIIIel rpejcKa3aTebHON
aHa/IMTHKe, 00si3aTesibHOe /171t Oosiee rlyOOKOT0 MOHUMAHUST METOZ0JIOTUHA MALLTMHHOTO 00y4eHws /
Pamika C. - Mockga : JJMK-npecc, 2017., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=659331&idb=0.

[TporpammHOe obecrieueHrie 1 VIHTepHeT-peCcypcChl (B COOTBETCTBHUU C CO/lePyKaHHEM 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 ayAWTOPUM [i/is1 TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMO#i, OCHaIleHbl MYyJIbTUMeAUWHBIM 000py/0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MomeriieHyst A7IsI CAaMOCTOSITe/IbHOM paboThl 00YYalOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C



BO3MO)KHOCTBIO TIOJK/IIOUeHUs K ceTd "VHTepHeT" W obecrieyeHbl [OCTYIIOM B 3JIEKTPOHHYIO
MH(OpPMaIMOHHO-00pa30BaTe/IbHYI0 Cpefy.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nofrotoBku/crieriasbHOCTH 02.04.02 - Fundamental Informatics and Information Technology.

Author(s): 3omoTeix Hukonaii KOppeBuu, foKTOp (hH3UKO-MaTeMaTHUeCKHUX HayK, JOL[eHT.
3apepyromuii Kadeapoii: 3o0Tbix Hukosnaii FOpbeBuy, JOKTOp (pU3MKO-MaTeMaTUueCKUX Hayk.

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