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PABOYASA MNPOrPAMMA YYEBHON ANCLUUMNNUHbBI
B1.0.31 lNpakTnkym no MmaluMHHOMY Oby4eHuro

1. Koa n HaumeHOBaHMe HanpaBfieHMsA NOAroToBKU/cneunanbHOCTHU:
38.03.05 bBusHec-uHpopmaTuKa

2. Mpodnnb nogroToBkM/cneymnanmsauma:

BusHec-aHanUTUKa U cucTeMbl aBTOMaTU3aLuuu NpeanpuUATUN
3. KBanudukauums (cteneHb) BbINyCKHUKA: 6akanasp
4. dopma obyyeHUs: oyHas
5. Kachenpa, oTBevarLwan 3a peanmsaumio aucumnnmHbl: MatemaTtnyecknx MeToaos
nccrnegoBaHus onepauumn
6. CoctaButenu nporpammbl: 3amMaTuH Nropb BuktopoBsuy, K. d.-M. Hayk
7. PexomeHpoBaHa: HMC dakynbTeTa NprknagHon mateMaTvkm MHOOPMATUKN U MEXaHUKMU,
npotokon Ne10 ot 15.06.2021
8. YuebHbIn roa: 2023/2024 CemecTtp(bl): 5



9.lenu n 3agaum y4eb6HOM ANCLUUNIINHDI:

Llenbto Kypca siBnsieTcst 03HakomrneHne byayuimx cneumanuctos B obnactm busHec-
MHpopMaTUKM C NpoLieccaMun, anropuTMamMmm N UHCTPYMEHTaMKN, OTHOCALLIMMUCS K OCHOBHbIM
NpUHUMNaM MalMHHOro oby4veHus.

3agaun _kypca: ccopmmpoBaTb TeOpeTUYeckMe 3HaHUS N0 OCHOBaAM MalUMHHOIO
obyyeHns Ons NOCTPOeHUss dopMaribHbIX MaTeMaTU4Yeckux MoAenem wu uHTepnpeTauun
pe3ynbTaTtoB MOAENNPOBaHMUS; BbipaboTaTb YMEHUSA NO NPaKTUY4EeCKOMY MPUMEHEHUIO METOAOB
MaLUMHHOro 00y4eHMs Npu peLLueHnMn NpuKNnagHbix 3agad B pasnuyHbix obnacTtsx; BoipaboTaTb
YMEHUA M HaBblkM WCMNONb30BaHUA ©6mbnuotek nA3bika Python gna paspaboTtkm cuctem
MaLLMHHOro 0byyeHus.

10. MecTo y4yebHOM gucumnnmHbl B cTpykTtype OOI:

OucumnnuHa oTHocuTcs K obsizatenbHbiM gucuunnvHam 6asosoro uukna (6nok b1). [Ons
n3ydeHnss Kypca Heobxogumbl 6asoBble 3HAHUA MHAOPMATUKW, NMHENHoW anrebpbl,
MaTeMaTM4YecKoro aHanusa, TeopuM BEPOSITHOCTEN, MaTeMaTUYeCKOW CTaTUCTMKM, MEeTodoB
onTuMmusaumn.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNNMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMU UX OCTUKEHUSA:

Kog HasBaHue Koa(bl) MugukaTop(bl) MnaHnpyemble pesyrnbTaTbl 00y4eHUus
KOMMeTeHL MK
Ol1K-4 | CnocobeH OrK-4.1 Cobupaet 1 3HaThb:
ncnonb3oBaTb aHanuaupyeT | - BO3MOXHOCTU aKTyarnbHbIX anropuTMOB MaLLMHHOMO
nHdopmaumtio, nHopmaumio | obyveHus, KOTopble LLMPOKO NCMOMb3YIOTCH Ha
MeToabl U ans NpakTuKe, OCHOBHble cdyepbl UX MPUMEHEHMS.
nporpaMmHble NoAdEPXKKN
cpencTea ee NPUHATKA YMeTb:
cbopa, peLleHni - IPUMEHATL MEeTOoAbl MaLLIMHHOIO 0by4YeHUs Npu
06paboTkn n peLleHnmn 3agad B pas3nuyHbIX NPUKIagHbIX
aHanusa aons obnacTsax.
MHOPMaLIMOHHO
-aHanuTuyeckom Bnagets:
noanepXku - HaBblKaMu MHTEepNpeTaLun NonyYeHHbIX
NPUHATUSA pes3ynbTaToB B TEPMUHAX NpUKIagHon obnactum ¢
yrnpaBneH4yecKmx LienbH NonyYeHust HOBbIX 3HaHWI U BbIBOOOB.
peLueHnn OrliK-4.2 Mcnoneayet 3HaTb:
MeToapbl U - MeToabl NpeasapuTenbHon 06paboTkn faHHbIX
nporpaMmHble | (KOOUPOBaHWE, CTaH4apTU3aUMs U HopManu3auus,
cpeacTtsa yCTpaHeHue BbIBpOCOB, 3anonHeHne NponycKoB);
o6paboTku - MeToabl 0TOOpa MHPOPMATUBHBIX NPU3HAKOB.
MHdopMaLnn
YmMeTb:
- aHanM3MpoBaTb MHOTOMEpPHbIE AaHHbIE U
npeogoneBaTth BblYUCIUTENBHbIE NPOONEMBI,
CBSI3aHHbIE C BbICOKOW pa3MepHOCTbIO OaHHbIX.




Kog HasBaHue Koa(bl) WuaukaTtop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHus
KOMMeTeHL MK

OriK-4.3 Ucnonbayet 3HaThb:
meToabl 1 - MeToAbl Knaccndukaumu;
nporpamMmmHble | - METOAbl PerpecCMOHHOro aHanmsa
cpeacTea MeTOoAbl aHann3a TeKCTOBbIX AaHHbIX.
aHanu3sa
MHGOopMaUun | YMeTb:

- ucnonb3oBaTb 6MbnMoTekn a3bika Python ans
NOCTPOEHMs Modenen MaLlMHHOIro oby4veHus.

Bnapnetb:

- HaBblkaMM NOCTPOEHUS U NPOBEPKN Ka4yecTBa
Moenen MawmnHHOro obyyeHus;

- HaBblkaMM NUCMOMb30BaHUSA OMONNOTEK A3bIKa
Python gns noctpoeHus cuctem, oby4arowmxcsi no

npeleaeHTam.

12. O6beM AgncuunnuHbI B 3a4eTHbIX eauHuUax/yac — 2/72.

dopma NpoMeXyTOYHOM aTTecTaumm 3adem

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

TpyooeMKocCTb (4achl)
B 4260 paors Booro | Schuteres, | HeSIEA
dopme 5 cem.
AyOMTOpHbIE 3aHATUSA 34 34 34
nexkuum
B TOM 4mcne: npakTuyeckme
nabopaTtopHble 34 34 34
CamocTtodartensHas paborta 38 38
UToro: 72 34 72
dopma NpomMexyTo4HOM aTTecTaLmm 3aver 3aver

13.1. CopgepxxaHue ANCLUUNIUHbI

n/n Peanusauus
HaumeHoBaHve pasgena
pasgena CopaepxaHve pasgena gMCLUMNIUHGI ONCUMMIWHBI C
AVCLUMNITUHBI NMOMOLLbIO OHMaNH-
Kypca, QYMK *
1. JlaGopaTopHble 3aHATUA
1.1 BeepneHve B OcHOBHbIe aTanbl pelleHns 3agayn aHanusa AaHHbIX.
MaLLMHHOe Mpumepbl NpuknagHbix 3agad. Bugbl obydeHus: ¢ yuutenem,
obyueHue. 6e3 yuntens, ¢ nogkpennenHnem. OCHOBHbIE TUMbI 3a4au:
OcCHoBHbIE 3afava knaccudpmkaumm, 3agava perpeccuu, 3agada
onpegeneHusa n | Kknacrtepusauuu, 3agava NporHo3MpoBaHus, 3agada
NOCTaHOBKM parxumpoBaHns. OCHOBHbIE NPOBAEMbl MALLIMHHOIO O0yYeHus: 51.B.0B.12.01
3agau. HegoCTaToO4HbIN 06bem oby4atoLlern BeIGOPKM, NPONyCKn B MpakTnkym no
OaHHbIX, nepeobyyeHne MaLUUHHOMY
1.2 0630p Bubnuoteka NumPy Ansi oNnTUMMU3NPOBAHHBIX BbIMUCIEHWIA Hag | 0By4eHuio
OCHOBHbIX MaccuBaMun AaHHbIX. BBegeHve B  MaccuBbl  6ubnuoTteku | http://e.lanbook.co
HeobXxoaMMbIX NumPy.  BbinonHeHue  BbluMcnieHMt  Hag  MaccuBamu | m/books/element.p
onbnmoTek 6ubnvotekn NumPy, yHuBepcanbHble dyHKkuMK. Onepauun Hag | hp?pll id=65997

a3blka Python

OaHHbIMKM B 6ubnuoteke Pandas. O6paboTka OTCYTCTBYHOLLMX
JaHHbIX. ArpervpoBaHue K rpynnvpoBka. Bwusyanusaums c



http://e.lanbook.com/books/element.php?pl1_id=65997
http://e.lanbook.com/books/element.php?pl1_id=65997
http://e.lanbook.com/books/element.php?pl1_id=65997

nomowbio  6Gubnuotekn Matplotlib. JluHenHble  rpadpumku,
anarpammbl paccesiHvsl, TMCTOrpaMmbl, TPEXMEpPHbIE rpaduku.
3HaKkoMCTBO C OMOMMOTEKOM MalUMHHOIO o0by4deHus Scikit-
Learn. [MnepnapameTpbl 1 MpOBEpKa Ka4yecTBa Mogenu

1.3

lMocTpoeHue n
oTbop
Np13HaKoB

M3BneyeHne npusHakos (Feature Extraction). NpeobpasoBaHus
npusHakoB (Feature transformations): kogupoBaHue
HEYMCIOBLIX JAHHbIX, HOPMMPOBKA U KanMbpoBka, 3anosiHeHne
NponycKoB

Bbibop npusHakoB (Feature selection): cTaTtuctuyeckue
nogxonbl, BU3yanusaums, oTbop ¢ ucnonb3oBaHnMeM Mmogenemn

1.4

PeweHne
3apauun
perpeccun

Meton HammeHblUMX kBagpaTtoB. WM3mepeHwe owmnbku B
3apgavax perpeccum (MSE, RMSE, MAE, R?). MHoromepHas
perpeccusi, npobnema MynbTUKONNUHeapHocTu. Perpeccus,
NWHenHas no napameTpaM, MONMHOMMarnbHas perpeccus.
Pewenne npobnembl nepeobyyenns: L1- perynspusaums
(Lasso), L2- Perynspusauuss (rpebHeBasi  perpeccus),
anactuyHas ceTb. HacTporka runepnapameTpoB anroputma c
NMOMOLLIbIO N-KpaTHOW NepeKkpecTHOW NPOBEPKU.

Pa3bop npvmepa MNOCTPOEHMS MOOENWU NMHENHOW perpeccuu
ONnsA 3agayun npegckasaHvs BenocunegHoro Tpaduka

OT160op wn kogmpoBaHWe npusHakoB. BusyanbHoe cpaBHeHune
obuero n npeackasaHHOro mogensk Tpaduka. [lposepka
KayecTBa.

MocTpoeHne wmogenu JMHEWHOW perpeccun C  MOMOLLbIO
6ubnuotekn Scikit-Learn gna 3agaHHoro Habopa OaHHbIX.
AHanm3 ka4ecTBa NOCTPOEHHOW MOAENMN.

1.5

Pewwenne
3aga4n
Knaccudpmkauum

JInnennaa mogens knaccudmkauun. Jloructmyeckas perpeccus
Kak IMHeVHbIi Knaccudukatop. PyHKUMA noTepb (OWMBOK
knaccudukaumm). Jlornctmdeckas pyHKUUSE NOTEPb C Y4ETOM
L2-perynsipusaumm. Wcnonb3oBaHue NoONMHOMManbHbIX
NMPU3HaKoB Ansl HemnuHerHoro pasgenenus. Confusion matrix
(matpyua owwubok knaccudmkaumm). MeTpukm  KadecTBa
knaccudukaummn: accuracy (gona npaBWilbHbIX  OTBETOB),
precision (To4HocCTb), recall (nonHoTta), F1- mepa. AUC-ROC —
nnowage nog Kpuson owmnbok. MeTpudeckas knaccudukaums -
metoa 6nwmxkanwmx cocegen (KNN). Micnonb3oBaHne HavBHOW
BarecoBcKon Moaenu Ans knaccudukaymm

Pasbop npumepa NOCTPOEHMS MOZENW  NOrMCTUYECKOW
perpeccun Ans  3ajaduv nNpeAcka3aHusi OTTOKa  KIMEHTOB
MobuneHoro onepatopa. OT6op M KOAMPOBaHWE MNPU3HAKOB.
MpoBepka kayecTBa MOOENM C MOMOLLBIO MNEPEKPECTHON
NPOBEPKMW.

MocTpoeHne Mogenu NOrncTUYECKOM PerpeccuMn C MOMOLLbIO
oubnuotekn Scikit-Learn. AHanu3 kayectBa MNOCTPOEHHOMN
mMogenmu

1.6.

[peBoBugHble
MoAenu:
Aepesbs
peLueHunn,
cnydvariHbIn nec

OTanbl MOCTPOEHUS [JdepeBa pelleHun, BblIbop KpuTepus
TOYHOCTW NPOrHo3a. Tvna BeTBneHus. MeTpukn BeTBNeHUs Ha
OCHOBe npupocTta NMHopmaunn (anroput™ ID3),
HOpMarnu3oBaHHOro npupocTta uHdopmauum (anroputm C4.5),
nHgekca [PkuHn (anroputm CART). [paBuna pasbueHus.
MexaHu3m oTceyeHusa aepesa. Kputepum octaHoBa anroputma
(MMHUManbHoe 4ucro o6bEeKTOB, MPU KOTOPOM BbIMOJMHSETCSH
paclienneHme, MUHMMAanbHOE 4YUCNO OOBLEKTOB B JUCTbSIX,
MakcuMMarnbHas rnybuHa gepebeB. [lepeobydeHune peluaroLmx
nepeBbeB. CnydanHeln nec. OOy4veHne cnyyYamHoro neca.
[ocTouHCcTBa M HeJoOCTaTKM CriyYanHoro neca.

Pa3bop npvmepa MocTpoeHus Mogenu AepeBa pelueHun and
3agaym npepgckasaHus ucxoga yTtboneHoro martya. AHanus
OepeBbeB, MOMYYEHHbIX MPU  MCMOMb30BaHUU  Pa3NNYHbIX
mMeTpuk. [locTpoeHne mogenu criyqyamHOro feca Ha npumepe
3agaynm KpegutHoro ckopwHra. KogvpoBaHue npu3HaKoB U
3anofHeHne NPonyLEeHHbIX AaHHbIX.

MocTpoeHne Moaener AepeBbeEB PELLUEHUN U CriyYanHoro neca
c nomoulbio 6ubnuotekn Scikit-Learn ansa 3agaHHoro Habopa

b1.B.0B.12.01
MpakTukym no
MaLUNUHHOMY
obyueHunto
http://e.lanbook.co
m/books/element.p
hp?pll id=65997



http://e.lanbook.com/books/element.php?pl1_id=65997
http://e.lanbook.com/books/element.php?pl1_id=65997
http://e.lanbook.com/books/element.php?pl1_id=65997

| | naHHbIX. AHANM3 Ka4ecTBa MOCTPOEHHOM MOZesNH.

13.2. Tembl (pasagenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHATWIA (4acoB)

Ne HavnmeHoBaHue Tembl CaMOCTOSTenLNas

n/n (pasgena) gucumnnuHbl Jlekunn | MNpakTndeckune | JlabopaTtopHbie pa6ota Bcero
BeeaeHue B MalLMHHOE

1 0by4eHune. OCHOBHble 6 6 12
onpeferieHnda U NoCTaHOBKU
3agau.
0O630p OCHOBHBIX

2 | HeobxoaMMbIX BMBNMOTEK 8 10 18
a3blka Python

3 MocTpoeHne n oTbop 4 6 10
npu3HaKkoB

4 | PeweHue 3agaym perpeccum 4 4 8

5 PeweHwne 3agaum 6 6 12
Knaccudunkaumm.
[peBoBnaHbIE MOAENN:

6 | OepeBbs peLeHni, 6 6 12
ClyvyanHbIn niec

Ntoro 34 38 72

14. MeToanyeckue ykasaH1sa Ans odyyaroWmxca no 0OCBOEHUIO ANCLUNIIUHbI

PaboTa c KOHCNEKTaMu 3aHATUKN, Npe3eHTaunsaMK, BbINOSIHEHWE MPAKTUYECKUX 3adaHuni Ons
CaMOCTOATENbHON  paboThl,  BbLINOMHEHME  nabopaTopHbiX  paboT,  MCNoSfib3oBaHUE
pEeKOMEHOO0BAHHOM NUTEpaTypbl 1 METOANYECKMX MaTepmnanos, B TOM YMCfe pasMeLLEeHHbIX Ha
ctpanuye kypca «b1.B.[1B.12.01 T[lpakTukym no MalmMHHOMY O0Oy4YeHUo» Ha nopTtane
«ONEeKTPOoHHbIN  yHMBepcuTeT BlIY» https://edu.vsu.ru/course/view.php?id=10157, aBTOp
3amatuH N.B.

B pamkax obuwero obbema 4YacoB, OTBEAEHHbIX [N  U3YYEeHUs  OAUCLMNIIUHDI,
npegycmaTpuBaeTCAa BbINOMHEHME CNefylwmx BUAOB CaMOCTOATENbHbIX paboT CTyaeHToB
(CPC): nsy4eHune TeopeTnyeckoro matepuarna, HanmcaHme nporpaMmm no Temam, U3y4eHHbIM Ha
nabopaTopHbIX 3aHATUSAX.

15. MMepeyeHb OCHOBHOM WU [AOMOJSIHUTENIBHOW §NUTEpaTypbl, PEeCypCOB MWHTEPHET,
HeoO6XoAUMBIX AN OCBOEHUA AUCLIUNIIUHDI

a) OCHOBHas nutepaTtypa:

Ne n/n MICTOYHNMK

Pawka, C. Python n mawmHHoe oby4yeHue: kpariHe Heobxoamnmoe nocodbre no HoBeNLEN
npegckasatenbHOW aHanuTuke, obsasaTtenbHoe anga 6onee rnybGoKoro NOHUMaHUA MeToA0N0rnn

1 MaLLMHHOro oby4veHnsi [OnekTpoHHbIN pecypc] : pykoBoacTeo / C. Pawka ; nep. ¢ aHrn. JloryHoBa
A.B.. — OnektpoH. gaH. — Mockea : IMK Tlpecc, 2017. — 418 c. — Pexum goctyna:
https://e.lanbook.com/book/100905

dnax, . MawunHHoe oby4veHne. Hayka n NCKyCCTBO MOCTPOEHMS anirOpUTMOB, KOTOPbIE U3BMEKaoT
3HaHus 13 gaHHblx / M. dnax. — Mockea: IMK lMpecc, 2015. — 400 c. — ISBN 978-5-97060-273-
7. — TeKCT: aneKTPOHHbIN // JlaHb: anekTpoHHO-6MbnnoTeuHas cuctema. — URL:
https://e.lanbook.com/book/69955

3amaTtuH U.B. MNporpammupoBaHne Ha s3bike Python [OnekTpoHHbI pecypc] : y4ebHo-
MeToanyeckoe nocobue : [ans cTyd. 3-ro Kypca, obyyatowmxcs no HanpasneHuto 38.03.05 -

3 BusHec-nHdopmaTukal / N.B. 3amatuH ; BopoHex. roc. yH-T .— BopoHex: V3gaTtenbcknii gom BIY,
2019.— CBobogHbIn gocTyn n3 uHTpaceTtn By .—
URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-160.pdf

0) gononHuTenbHasa nutepartypa:


https://e.lanbook.com/book/100905
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-160.pdf

Ne n/n | VIcTOYHUK

Koanbo, J1. . MocTpoeHne cuctem mawmHHOro obyyeHus Ha asbike Python / 11. T. Koanbo, B.
PuyapT; nepeBog ¢ aHrnuickoro A. A. CnvHkuH. — 2-e usg. — Mockea: MK lMpecc, 2016. — 302
c. — ISBN 978-5-97060-330-7. — TeKCT: 3aneKTPOHHbIN // JlaHb: 3NeKTPOHHO-6MGMoTeYHas
cuctema. — URL: https://e.lanbook.com/book/82818

KawwpuHa W.J1. HeripoceTeBble TexHOnornm : y4ebHo-meTogmyeckoe nocodbuve ans sysos / M.J1.

5 KawwupuHa ; BopoHex. roc. yH-T .— Boponex : UIML BI'Y, 2008 .— 70 c. : un .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m08-110.pdf>.

Mnac k. Bangep Python ons cnoxHbix 3agad: Hayka O AaHHbIX U MalnHHoe obyyeHne. — CI16.:

6 Mutep, 2018. — 576 c.
MpuknagHble MeToabl aHanM3a CTaTUCTMYECKUX OAaHHbIX [QNEeKTPOHHbLIN pecypc): yuebHoe nocobue
7 / E.P. lopsiHoBa, A.P. lNMaHkoB, E.H. NnatoHoB. — 3nekTpoH. agaH. — M.: Vsgatenbckuii aom
Bbicwen wkonbl 3koHOMUKN, 2012. — 312 ¢. — Pexunm goctyna:
http://e.lanbook.com/books/element.php?pll id=65997
PyTtkoBckas [J. HempoHHbIe ceTun, reHeTu4ecKkne anropuTMbl U HeueTkne cuctemsl: MNep.c
8 nonsck.M.[0.PyanHckoro. [OnekTpoHHbii pecypc] : / Pytkosckas [., MunuHbckun M., PyTkoBckun J1.

— OnekTpoH. gaH. — M.: lopsavasa nuHua-Tenekom, 2013. — 384 ¢. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll_id=11843

B) I/IHCbOpMaLI,MOHHbIe SJ'IeKTpOHHO-O6pa3OBaTeJ'IbeIe pecypchbl (OCbI/ILI,I/IaJ'IbeIe pecypchbl

WHTEpPHET):

Ne n/n McTOYHUK

9 OnekTpoHHasa GubnuoTeyHasn cuctema «Msgartenscrea «JlaHb». Pexum goctyna:
http://e.lanbook.com/

B51.0.12 NHTennekTyanbHbI aHanu3 ganHbix / N.B. 3amatH — OOpasoBaTteribHbI nopTan

10 «ONeKTPOHHLIN YyHMBepcuteT BI'Y». — Pexum goctyna:

https://edu.vsu.ru/course/view.php?id=6188

61.B.0B.12.01 NpakTnkym no MawnmHHoMy oby4eHuto / N.B. 3amatnH — ObpasoBaTtenbHbliii

11 noptan «3neKTpoHHbIN yHuBepcuteT BI'Y». — Pexum goctyna:
https://edu.vsu.ru/course/view.php?id=10157
12 OnekTpoHHas bubnuoTteyHas cuctema BIY. Pexum goctyna: http://www.lib.vsu.ru

16. NMepe4yeHb y4eOHO-MeTOaQNYECKOrO ob6ecnevyeHns Ans CaMOCTOATeNbHOM paboTbl
CamocTosTenbHasa paboTta oby4arowerocsa OoSpKHa BKMOYaTb MOArOTOBKY K nabopaTopHbiM
3aHATMAM, BbINMOSIHEHME TEKYLIMX 3a4aHU MO OCBOEHMIO COOTBETCTBYHLIMX TEM Kypca,
BbINOSIHEHME KypcOBOM paboTbl M MOArOTOBKY K NPOMEXYTOYHOW arttectaumn. [Ons atoro
PEKOMEHOYETCA OCBOWUTb TEOPETMYECKMI MaTepuan COOTBETCTBYKOLLMX TEM MO KOHCMEKTaM
neKkunn, npeseHTauumoHHOMY maTtepuany, pasmelleHHomy Ha OO pecypcax, nutepaTypy us
NPeACTaBEHHOrO NepPeYHsi, MaTepmarbl C TEMaTUYECKNX PECYPCOB ceT MHTepHeT.

Ne n/n NcTouHunK

1 B51.0.12 NHTennekTyanbHbIi aHanna ganHbix / W.B. 3amatni — O6pasoBaTenbHbIvi nopTan
«ONeKTPOHHbIV yHMBepcuTeT BIY». — Pexum goctyna: https://edu.vsu.ru/course/view.php?id=6188
B51.B.0B.12.01 MNMpakTukym no mawwmHHomy oby4venuto / N.B. BamatnH — OBpasoBaTtenbHbIn noptan

2 «ONeKTPOHHbIN yHNBepcuteT BIY». — Pexum gocTyna:
https://edu.vsu.ru/course/view.php?id=10157

3 OnekTpoHHas bubnuoteyHas cuctema BIY. Pexum goctyna: http://www.lib.vsu.ru

17. UHcpopmMaLMOHHbIE TEXHOSOMMU, UCNOoNb3yeMble ANA peanu3auum y4yebHoun
ANCLUUNIINHBI, BKITIOYasa nporpamMmmHoe obecnevyeHne u MHpopMaLMOHHO-CNpaBOYHbIe
cucteMbl (Npy Heo6xoAMMOCTH)

Python 3 ¢ nogkntoyeHHbIMKN BubnnoTekammn (ancTpubyTMe Anaconda).

OucumnnuHa peanuayetcsa C MPUMEHEHUEM 3MEKTPOHHOro 0byyeHuss M AUCTaHUMOHHBLIX
obpasoBaTenbHbIX TeXHONMOrMn. [ns opraHMsaumm camoCcToATeNbHOM paboTbl obydatowmxca
NUCnosib3yeTcd OHManH-Kypc «WHTennektyanbHbld aHanm3 [gaHHbIX», pasMeLLeHHbIn Ha
nnatcpopme 3AnekTpoHHoro yHueepcuteTa BIY (LMS moodle), a Takke WHTepHeT-pecypchl,
npusegeHHbIe B N.158.


https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2441&TERM=Каширина,%20И.Л.%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m08-110.pdf
http://e.lanbook.com/books/element.php?pl1_id=65997

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIINHDI:

Y4yebHasa aygutopusa ona NnpoBeaeHus 3aHATUA NEKUMOHHOIo Tuna: HoyToyK, MynbTuMeauna-
NpoeKTop, aKpaH, onepaunoHHas cuctema Windows 10 ana obpasoBaTernibHbIX y4pexaeHnin,
BpaysepMozillaFirefox (https://www.mozilla.org/ru/), nakeT oducHbix nporpamm LibreOffice
(https://ru.libreoffice.org/)

YyebHas aygutopus ans npoBeaeHUst MPakTUYECKUX 3aHATURN, TEKYLLEN N MPOMEXYTOYHOMN
aTTecTaumm, KOMNbIOTEPHbIN KNacc ¢ 4OCTYNOM K ceTn « IHTepHET»: KOMMNbIOTEPbLI (MOHUTOPLI,
cucteMHble 6nokun) (15 wr.); onepaumoHHas cuctema Windows 10 gnst obpasoBaTenibHbIX
yupexaeHuii;; 6paysepMozillaFirefox (https://www.mozilla.org/ru/); nakeT ou1CHbIX Nporpamm
LibreOffice (https://ru.libreoffice.org/); sa3blk nporpammmpoBaHna Python Bepcus 3.0 nnm Bbiwe
(cBobogHoe MO), Jet Brains PyCharm Community Edition (15 wT.) (cBo6oaHoe n/vnu
6ecnnatHoe NO); Anaconda (15 wrT.) (cBo60AHOE N/Mnn 6ecnnatHoe 10)

AyauTtopusa ons rpynnoBbiX U MHANBUAYaAlbHbBIX KOHCYNbTauun. Ayantopust ang
CaMOCTOATENBHOM PaboThbl, KOMMNBIOTEPHBLIN KNAcc ¢ AOCTYNOM K ceTu « IHTepHeT»:
KOMMbOTEPBI (MOHUTOPBI, cUCTeMHble 6roku) (15 wT.); onepaumnonHas cuctema Windows 10
Ans obpasoBaTtenbHbIX yupexaeHun;; 6paysepMozillaFirefox (https://www.mozilla.org/ru/);
nakeT odpucHbix nporpamm LibreOffice (https://ru.libreoffice.org/); Jet Brains PyCharm
Community Edition (15 wT.) (cBo60agHOE n/nnun 6ecnnatHoe O); Anaconda (15 wrT.)
(cBoboaHoOe n/unu 6ecnnatHoe MO)

19. OueHou4HbIe cpeacTBa ANA NpoBeAeHNs TEKYLLEeNn N MPOMEXYTOYHON aTTecTauumu

Mopsiaok oLeHKM ocBoeHMS obyyatowmnmmncs y4ebHoro Matepurana onpeaensieTcs
coaepkaHMeM crneayoLmx pasgenos AUCUUMNHDIL

NHankaTop(bl)
AOCTWKEHNS OueHouHble cpeacTsa
KOMNeTeHLMM

Ne HaumeHoBaHune pasgena KomneTteHuuns
n/n AVCUMNINHBI (MOAynNs) (n)

BeegeHve B MawmHHoe
o0y4eHune. OCHOBHbIe
onpefeneHnsi  NOCTaHOBKK
3ajau. OrK-4.1
O630p OCHOBHbIX

2. | HeobxooMMbIx BnbnunoTek
a3blka Python
MoctpoeHune n otbop

3apaHue ans JlabopaTtopHon
paboTtbl N1

3. NPY3HAKOB OrlK-4 OrliK-4.2
3apanue ans JlabopaTopHoW
4, | PeweHuve 3agayum perpeccum OrK-4.3 paGoThl Ne2
5 PelwweHve 3agaum OnK-4.3 3apaHue ans JlabopaTopHoW
" | knaccudmkaumn. ' paboTtbl Ne3
Apesosuanie moaenm: 3apanve ans JlabopaTopHou
6. AepeBbsl peLueHuit, OriK-4.3 paboThl Nod
CrnyYanHbIn Nec.
lMpomexyToyHas aTTectauusi 3apanns ona nabopaTopHbIX
dopma KOHTpons - 3a4eT paboTt

20 TunoBble OLEHOYHbLIE cpeacTBa UM MeToAMYeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

20.1 TeKywMin KOHTPOISb YCNEBaemMoCTun
KoHTponb ycneBaemMocTu No ANCUMNITMHE OCYLLECTBAETCS C MOMOLLbIO CreayLNX OLEHOYHbIX
CpencrTB:
JlabopamopHasi paboma Ne1

1. Ha cawnrtax https://www.kaggle.com/ , https://archive.ics.uci.edu/ml/index.php , unu no6om gpyrom Hantn u
3arpy3uTb NPOU3BOJSIbHbIN AaTtaceT. TpeboBaHus K aaracety:



https://ru.libreoffice.org/
https://ru.libreoffice.org/
https://ru.libreoffice.org/

e He MeHee 7 cTonbuoB
e He MeHee 3 cTonbuos, coaepxalumx HEunMcnoBble AaHHbIE

2. CospgaTtb npoekT (bnokHoT) Python n 3arpyanTb B Hero BelbpaHHbIV gaTacer.
3. Onpegenntb TMN 3a4a4n MaWMHHOIO OBYYeHUs 1 yKa3aTb MCKOMYIO (3aBUCUMYIO) NEPEMEHHYHO.
4. BbINnonHWTL NOAroTOBKY AAHHbIX AaTaceTa And AanbHenwero Ncnosb3oBaHns B Mogeny MallmMHHOro obyyeHus:

e BbINONHMTL BU3yanusaumio AaHHbIX gataceTa.

e BbINonHMTL 6a30BbIN CTATUCTUYECKUIA aHaNM3.

e BbINonHMTL HeobxoauMble Npeobpa3oBaHWst TUMOB AaHHbIX.
e BbINOMHNUTL OYMCTKY AaHHbIX (OT NPOMYLLEHHbIX 3HAYEHWN).
e (hakynbTaTMBHO) BbINONMHUTBL MaclWTabMpoBaHNe AaHHbIX.

JlabopamopHasi paboma Ne 2 (pezpeccus)

1. Pa3bente npegocTtaBneHHbIn Bam npenogasatenem Habop AaHHbIX Ha 00yYaloLLyt0 U TECTOBYIO YaCTu B
COOTHOLIEeHUN 8:2.

2. OGyuuTe, a 3aTem NpoBanNUaMpPyNTe Ha TECTOBbIX AAHHbLIX clieaytoLlmMe MoAenu, UCMOoSb3ys B Ka4ecTBe METPUKU
kayectBa R"2, npeasapuTenbHO oTMaclUTabupoBaB AaHHble

. LinearRegression;

. Lasso ¢ koachpmuneHTom perynapusaumm, pasHbim 0.01.

3. MNpoaHanuaunpyinTe Ka4eCcTBO MNOMYYMBLLMXCSH MOOENEN U CPABHUTE KONTMYECTBO CTPOrO HYNEBbIX BECOB B HUX.

JlabopamopHasi paboma Ne 3 (knaccudgpukayusi)

1. Pa3benTe npegocTtaBneHHbIn Bam npenogasaTtenem Habop AaHHbBIX Ha 00y4aloLLylo U TECTOBYIO YacTu B
COOTHOLEeHuN 8:2.

2. MpoBeaunTe NpenobpaboTKy AaHHbIX: 3anofIHEHME NPOMYCKOB, KOAWPOBaHWe, MacluTabupoBaHue

3. ObyuuTe, a 3aTeM NpoBanNMANPYNTE Ha TECTOBbLIX JAHHbIX MOAESb NTIOTMCTUYECKON PErpeccumn, HamBHbIN
GanecoBckuii knaccudmkaTop.

4. Beluncnute 3HaveHusa metpuk: recall, precision, F1-mepa, AUC-ROC. MNocTtponte ROC-kpuByHo.

JlabopamopHas paboma Ne 4 (Oepeebsi peweHull)

1. PasbeliTe npegocTaBrneHHbIn Bam npenogaBaTenem Habop AaHHbIX Ha 0by4atoLLyo U TECTOBYIO HYacTu B
COOTHOLLEHUN 8:2.

2. MpoeeaunTe NpenobpaboTKy AaHHbIX: 3anOfHEHWe NPONyCcKoB, KOAUPOBaHUE, MacluTabupoBaHne
3. ObyuunTe, a 3aTeM NpoBaNUANPyYMTE Ha TECTOBLIX AAHHLIX MOOENN AEPEBO PELLEHUI U CITyYaliHbIi fec.

4. Beluncnurte 3HaveHus meTpuk: recall, precision, F1-mepa, AUC-ROC. MNoctponte ROC-kpuByto.

20.2 NMpomexyToyHasa aTrecTaums

lMpomexyTouHaa aTTecTtaumMs MO AUCUMMNMHE OCYLLEeCTBNAETCA C MOMOLLBI  CneayroLwmx
OLeHOYHbIX cpeacTB: CobecenoBaHme no Bonpocam K 3a4eTy. KOHTpOSbHO-M3MepuUTerbHbIE MaTepuansbl
NPOMEXYTOYHOW aTTecTauumn BKIHOYalOT B cebs TeopeTuMyeckue BOMpPOChl, MO3BOMANOLINE OLEHUTb
YPOBEHb MOMYYEHHbIX 3HaHUA W NpakTUYeckme 3afaHug, MOo3BONMAWmMe OUEHUTb CTerneHb
CchopMUPOBAHHOCTU YMEHNIA N HABbLIKOB.

lMpomexyToyHas aTTecTaumsi NPOBOAUTCA B COOTBETCTBUM C [1OMNOXEHMEM O MNPOMEXYTOYHOM
aTTecTaumm obyyarLmxcsa no nporpamMmmam BbicLLero obpasoBaHus.

[na oueHmBaHusa pe3ynbTaTtoB 06yqu|/|ﬂ Ha 3a4eTe UCNOJIb3YHTCA crneayoLuine nokasatenu:


http://scikit-learn.org/stable/modules/generated/sklearn.linear_model.LinearRegression.html
http://scikit-learn.org/stable/modules/generated/sklearn.linear_model.Lasso.html

1) 3HaHMe yuyebHOro martepuana M BnageHWe MNOHATUMHLIM annapaTtoM Teopun MaLLMHHOMO
0by4eHus;

2) yMeHMe aHanuanpoBaTb MHOrOMepHblE AaHHble M NpeogoneBaTb BblYUCNIUTENbHbIE NPOONEMSI,
CBS13@HHbIE C BbICOKOW pa3MepHOCTbIO AaHHbIX;

3) ymeHMe npuMMeHsTb MeTodbl MAaLUMHHOMO OO0Yy4YeHWs Npu pelleHun 3agad B pPasfmyHbIX
npuKnagHbIx obnacTsx;

5) BnageHve HaBblkamMu MCMonb3oBaHWA OGubnunotek a3bika Python gns nocTtpoeHus cuctem,
obyyvatoLmxcsa no npeueaeHTam

6) BnageHne HaBblkaMy NOCTPOEHUSI U NPOBEPKM KavyecTBa Moaernen MallmMHHOro oby4veHus;

7) BnageHve HaBblkaMy WHTEprpeTaumm MNoNyyYeHHbIX Pe3ynbTaToB B TepMUHAX NpUKNagHom
o6nacTtu ¢ uenbio Nofy4YeHns HOBbIX 3HAaHMIN U BbIBOAOB.

Mo yyeBHOMY nnaHy NpegyCcMOTPEH 3ayer.

KpuTepun OLEHKM «3a4TeHO» — MNPOAEMOHCTPUMPOBAHO 3HAHME TEOPEeTUYEecKoro MaTepuana,
NONOXUTENbHbIE Pe3ynbTaTbl PELLEHMS] TECTOBbLIX NTaGopaTopHbIX paborT.

CooTHoLLEHME nokasaTenen, KPUTEPUEB U LLKarbl OLeHMBaHWUSI pe3ynbTaToB 00y4YeHusI.

YpoBeHb
KpuTepun oueHmBaHs KOMNeTeHUn cdopmupoBaH LWkana oueHok
HOCTH
KOMMeTeHUun
Obyvarowuiics BnageeT NoHATUMAHBIM annapaToM AaHHOW obnacTtu BasoBbin 3auyTeHo
Hayku (TeopeTnYecKuMn OCHOBaM1 OUCLMNNVHBI), caarn Bce ypOBEeHb
nabopaTtopHble paboThl.
Ob6yuyatowniica 4eMOHCTPUPYET OTPbIBOYHbIE, hparMeHTapHbIe - He 3a4yTteHo
3HaHuWsA, gonyckaeT rpybblie owmbkn, He cgan xoTs 6bl 0aHy
nabopaTopHyto paboTy.




