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1. Koa n HaumeHoBaHMe HanpaBneHusi NOAroToBKu/cneunanbHOCTM:
38.03.05 bBusHec-uHcpopmaTUKa

2. Mpodcdunb noaroTroBku/cneumannsauymsa:

BusHec-aHanuTMKa U cucTeMbl aBTOMaTU3aumum npeanpuATUn
3. KBanudwmkauusa (cteneHb) BbiNyCKHUKA: 6akanasp
4. dopma oby4yeHuUA: oYHas
5. Kacdbeapa, oTBevalowlas 3a peanusaumio gUCLMNINHBbI: MatemaTnyeckmx MeToaos
nccnegoBaHusa onepauumm
6. CoctaButenu nporpammbl: 3amatuH Uropb BuktopoBuy, K. .-M. HayK
7. PekomeHgoBaHa: HMC dakynbTteTa MNprknagHon mateMaTtkm MHOOPMATUKN U MEXaAHMKM,
npoTokosnt Ne8 ot 15.04.2022
8. YuebOHbIM roa: 2024/2025 Cemectp(bl): 5



9.lenu n 3agaum y4eb6HOM AUNCLUNIINHDI:

Llenbto Kypca siBnsieTcst 03HakomreHe byayuimx cneymannuctoBs B obnactn busHec-
NMHpOpMaTUKM C NpoLieccaMm, anropuTMamMmm N UHCTPYMEHTaMK, OTHOCALLIMMUCS K OCHOBHbIM
NPUHLMNAM MaLUMHHOIO 00y4YeHus.

3agaun _kypca: ccopmupoBaTb TeopeTUdeckme 3HaHUS MO OCHOBaAM MalUMHHOrO
oby4yeHNss ans MNOCTPOEHUs opManbHbIX MaTeMaTM4Yeckux MOAEeNnem u uHTepnpetTauum
pes3ynbTaTtoB MOAENNPOBaHMUS; BbipaboTaTb YMEHUSA MO NPaKTUY4ECKOMY MPUMEHEHUIO METOAOB
MaLUMHHOrO 00y4eHMs Npu peLLueHnMn NpuknagHbix 3agad B pasnuyHbix obnacTtsx; BbipaboTaTb
YMEHUA M HaBblKM WCMNONb30BaHUA ©Ombnuotek nA3bika Python ana paspabotkm cuctem
MaLLMHHOro 0byyeHus.

10. MecTo y4ye6HOM AncuMnnunHbI B cTpykType OOIT:

OucumnnuHa oTHocuTcs K obsizatenbHbiM gucuunnvHam 6asosoro uukna (6nok b1). [Ons
n3ydeHnss Kypca Heobxoaumbl 6a30Bble 3HAHUA MHAOPMATUKW, NMHEWHoW anrebpbl,
MaTeMaTM4YecKoro aHanusa, TeopuM BEPOSITHOCTEW, MaTemMaTU4eCcKOW CTaTUCTMKM, MEeTOod0B
onTuMmu3aumn.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUst MO AucuunnuHe/mMoaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUsi o6pa3oBaTenibHOM
nporpaMmmbl (KOMNETEHLUMSAMMU) U MHAUKATOPaMU UX AOCTUXKEHUA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHns
KOMMeTeHL MK
Orl1K-4 | CnocobeH OrK-4.1 Cobupaet 1 3HaThb:
ncrnonb3oBatb aHanusvpyeT | - BO3MOXHOCTW aKkTyarnbHbIX anroputMoB MaLIMHHOIO
nHdopmaumtio, uHdopmaumio | obyyeHusl, KOTopble LUMPOKO MCNOMb3YTCA Ha
meToabl U ans npakTuKe, OCHOBHble Chepbl X MPUMEHEHMS.
nporpamMmmHble NoAAEPXKKN
cpeacTea ee NPUHATUA YmeTb:
cbopa, peLueHnin - NIPUMEHATE MEeToAbl MaLLIMHHOIO 0by4eHus npu
obpaboTkn n peLleHnn 3agay B pasnuyHbIX NPUKIagHbIX
aHanusa ans obnacTsx.
MHOPMaLIMOHHO
-aHannTU4ecKomn BnageTtb:
NoaAepKKn - HaBblKaMu MHTepnpeTauun Nony4YeHHbIX
NpUHATKA pes3ynbTaTtoB B TEPMUHAX NpuKNagHon obnactu ¢
ynpaBrieH4YecKmX Lienbio Nofy4YeHnst HOBbIX 3HAHWI 1 BbIBOAOB.
peLueHnin OrliK-4.2 Ucnonbayet 3HaTb:
meToabl 1 - MeToAbl NpeABapuTenbHor 06paboTkn AaHHbIX
nporpammHble | (kogupoBaHue, CTaHAapTU3aumsa U HopManusaums,
cpeacTea yCcTpaHeHue BbIOpOCOB, 3anofiHEHNE NPOMYCKOB);
06paboTkn - MeToAbl 0T6opa MHPOPMATUBHBIX MPU3HAKOB.
WHopmauum
YmeTb:
- aHann3MpoBaTb MHOTOMEpPHbIE AaHHbIE U
npeogonesaTh BblYMCAUTENbHbIE NPOONEMBI,
CBSI3aHHbIE C BbICOKOW pa3MepHOCTbIO OaHHbIX.




Kop,

HaseaHue
KoMMeTeHLUn

Koga(bl)

WHankaTop(bl)

MnaHnpyemMble pe3ynbTaTbl 06y4YeHus

OlnK-4.3

Vcnonb3ayeT
MeToAabl U
nporpaMmmHble
cpeacTtea
aHanusa
WHpopmaLnm

3HaThb:

- MeToAbl Knaccudukauuu;

- MeTobl perpeccnoHHOro aHannsa
MeTOobl aHanmM3a TeKCTOBbIX AaHHbIX.

YMmeTb:
- ncnonb3oBaTtb 6UGNMOTEKM sA3bIka Python anga
NOCTPOEHMs Modenen MaLlMHHOro oby4veHus.

Bnapgetb:

- HaBblKaMu NOCTPOEHNS U MPOBEPKM KayecTBa
mMoZenen MalVHHOro oby4eHuss;

- HaBblKaMu UCNONb30BaHNSA BMBNMOTEK sA3bIKa
Python gns noctpoeHus cuctem, obyyaromxcs no

npeLeaeHTam.

12. O6bemM ancuunnuHbIl B 3a4eTHbIX eauHULax/yac — 2/72.

CDopma npomex(yTquoﬁ aTTecTaumMn 3ayvem

13. TpyaoemkocTb No Buaam yuyebHon paboTbl

TpynoeMKocCTb (4achl)
Bug yuebHoii paboTbi Boere | 1o wenes To cemecTpaM
bopme 5 cem.
AyauTopHble 3aHATUA 34 34 34
nexkuunm
B TOM 4mcne: npakTuyeckme
nabopaTopHble 34 34 34
CamocTtodartensHas paborta 38 38
Utoro: 72 34 72
dopma NpomMeXyTO4HOW aTTecTaumm 3aver 3aver

13.1. CopgepxaHue AUCLUUNIIUHbBI

n/n Peanusauus
HanmeHoBaHue pasgena
pasgena CopepxaHve pasgena AnCUUninHbl OUCUMNIWHBI C
ANCUMNIUHBI MOMOLLIbIO OHNAaWH-
Kypca, QYMK *
1. JlaGopaTopHble 3aHATUA
1.1 BeeneHve B OcCHOBHbIe 3Tanbl pelleHns 3agayvm aHanuaa gaHHbIX.
MaLLMHHOe Mpumepbl NpuknagHbix 3agay. Buabl obyveHus: ¢ yuutenem,
obyyeHue. 6e3 yuutens, ¢ nogkpenneHmem. OCHOBHbIE TWMbI 3a4ay:
OcCHoBHble 3afava knaccudukaumm, 3agada perpeccum, 3agada
onpegeneHus U | kKnactepusauuu, 3agada NporHo3MpoBaHus, 3agada
NOCTaHOBKM parxumpoBaHnsi. OCHOBHblE NPOONEMbI MALLMHHOIO 00yYeHus: b1.B.0B.12.01
3agau. HeoCTaTO4HbIN 06bem obyyatoLler BoIGOPKU, MPOMNYCKX B MpakTukym no
OaHHbIX, NnepeobyyeHve MaLUUHHOMY
1.2 0630p Bubnuoteka NUmPyY Ansi oNTUMMU3NPOBAHHBIX BbIMUCIEHWIA Hag | 0By4eHuno
OCHOBHbIX mMaccuBaMu [OaHHbIX. BBegeHwe B maccuBbl GuGnuvoTeku | http://e.lanbook.co
HeobxoAuUMBbIX NumPy. BbinonHeHne  BbluUCReHWA  Hag — maccuBamu | m/books/element.p
Gubnunotex 6ubnunotekn NumPYy, yHBepcanbHble hyHkuun. Onepauumn Hag | hp?pll id=65997

a3sblka Python

AaHHbIMK B Gubnuoteke Pandas. ObpaboTka OTCYTCTBYHOLLMX
AaHHbIX.  ArpervpoBaHne un rpynnupoBska. Bwusyanusauusa 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

nomowibto  Gubnuotekn Matplotlib.  JIuHenHble  rpadmku,
Avarpammbl paccesiHusl, TMcTorpamMmbl, TPEXMEpHbIe rpadhukm.
3HaKkoMCTBO C OMOMMOTEKOM MalUMHHOIO oby4veHus Scikit-
Learn. M'MnepnapameTpbl 1 NpoBEpKa Ka4ecTBa Mogenm
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MocTpoeHune n
otbop
Nnpu3HaKkoB

W3BneyeHune npusHakos (Feature Extraction). Npeo6pa3soBaHus
npusHakoB (Feature transformations): koguposaHue
HEYMCNOBbIX AaHHbIX, HOPMUPOBKA 1 KanMbpoBKa, 3anonHeHue
nponyckoB

Beibop npusHakoB (Feature selection): cTatuctuyeckue
nogxonbl, BU3yanusaums, oTbop ¢ ucnonb3oBaHnMem mogenemn

1.4

PeweHne
3apauun
perpeccuu

Meton HammeHblUMX kBagpaTtoB. WM3mepeHwe owmnbku B
3apgadvax perpeccum (MSE, RMSE, MAE, R?). MHoromepHas
perpeccusi, npobnema MynbTUKONMNMHeapHoCTU. Perpeccus,
NVHenHas no napameTpaM, MONMHOMWanbHas perpeccus.
Pewenne npobnembl nepeobyyeHus: L1- perynspusaums
(Lasso), L2- Perynspusauua (rpebHeBasi  perpeccus),
anactuyHas ceTb. HacTporka runepnapameTpoB anroputma c
MOMOLLIbIO N-KPaTHOW NepeKkpecTHOW NPOBEPKU.

Pasbop npumepa MNocTpoeHMst Moaenn JfMHEWHOW perpeccum
Ons 3agayn npeackasaHva BenocunegHoro Tpaguka

OT160op wn kogupoBaHWe npusHakoB. BusyanbHoe cpaBHeHune
obulero M npeackasaHHoro mopenbk Tpadwmka. [lpoBepka
KayecTBa.

MocTpoeHne Mogenu JIMHEWHOW perpeccum C  MOMOLLbIO
oubnmotekn Scikit-Learn gns 3agaHHoro Habopa AaHHbIX.
AHanmn3 ka4ecTsa NOCTPOEHHOW MOLENMN.

15

PeweHne
3aga4n
Knaccudukaumm

JluHenHaa mopgenb knaccudukauyun. Jloructuyeckas perpeccus
Kak IMHeVHbI Knaccudukatop. PyHKUMA noTepb (OWMOOK
knaccudukaumm). Jlornctmyeckas yHKUMS NOTEPb C y4eTOM
L2-perynsipusayuu. Wcnonb3oBaHne NONMHOMUASBHBIX
NpuM3HaKkoB Ans HenuHenHoro pasgeneHusi. Confusion matrix
(matpyua owwnbok knaccudukaumm). MeTpukm kavecTBa
knaccudumkaummn: accuracy (Qond npaBwilbHbIX  OTBETOB),
precision (To4HocTb), recall (nonHoTta), F1- mepa. AUC-ROC —
nnowane nog Kpueon owmnbok. MeTpuyeckas knaccudmkaums -
metoa Onmxkanwmx cocegen (KNN). Ncnonb3oBaHne HavBHOWM
GariecoBcKkom Mogenu Ans knaccudukauum

Pa3bop npuvmepa NOCTPOEHMS  MOZENWU  NOFUCTUYECKOWN
perpeccun ans  3ajadv  NpeAckas3aHusi OTTOKa  KIMEHTOB
MobunbHoro onepartopa. OT6oOp M KOAMPOBaHWE MNPU3HAKOB.
lMpoBepka kayecTBa MoOZENM C MNOMOLLBIO NEPEKPECTHON
NpPOBEPKMW.

[MocTpoeHne mModenu rorMcTUYecKon perpeccum C MOMOLLbIO
6ubnuotekn Scikit-Learn. AHanu3 kayectBa MOCTPOEHHON
mMogenv

1.6.

[peBoBugHble
mMoaenw:
hepesbs
peLleHni,
cny4variHbIn nec

OTanbl MOCTPOEHMs [fOepeBa pelleHur, BbIOOp KpuUTepus
TOYHOCTU NPOrHo3a. Tuna BeTBNeHus. MeTpukn BETBNEHMS Ha
OCHOBE npupocta MHdopMaLnn (anroput™ ID3),
HOpManu3oBaHHoOro npupocTta uHdopmaunn (anroputm C4.5),
nHgekca [kunn (anroputm CART). [MpaBuna pasbueHus.
MexaHuam oTceveHuss gepesa. Kputepum octaHoBa anroputma
(MMHUManbHoe 4ucro Oo6BbEKTOB, MPU KOTOPOM BbIMOJHSETCS
pacwienneHve, MUHMManbHOE 4MCNO OOBEKTOB B JIUCTbSX,
MakcuMmarnbHasa rnybuHa gepeBbeB. [NepeobyyeHne peluatoLmx
aepeBbeB. CnydamHbin nec. OB6y4yeHne cnyy4yanHoro neca.
[ocTomHCTBa U HegoCTaTKM Cry4YanHoro rneca.

Pa3bop npvmepa nocTpoeHus Mogenu AepeBa pelueHun ang
3agayn npegckasaHus ucxoga ¢yTbonbHoro martya. AHanua
OepeBbeB, MOMYYEHHbIX MPU  MCNONB30BaHUN  Pa3NUYHbIX
meTpuk. [ocTpoeHne modenu cryyYawHOro feca Ha npumepe
3afa4M  KpeguTHoro ckopwHra. KogvpoBaHue npu3HaKkoB U
3anosfHeHWe NPONyLLEHHbIX AaHHbIX.

MocTpoeHne Moaener AepeBbEB PeELLUEHUN U CriyYanHoro neca
c nomoublo 6ubnuotekn Scikit-Learn ana 3agaHHoro Habopa

B1.B.0B.12.01
MpakTukym no
MaLlUMHHOMY
oby4eHunto
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 NOCTPOEHHOM MOJENH.

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

Bugpl 3aHaTUN (4acoB)
Ne HanmeHoBaHne TeMbl
CamocTtosaTenbHas
n/n (pasgena) gucuunnmHel Jlekumn | MNpaktudeckmne | JlabopaTopHble pa6ota Bcero
BBepneHve B mallmHHoe
1 oby4yeHne. OCHOBHblEe 5 6 12
onpeaeneHns n NoCTaHOBKM
3agau.
0O630p OCHOBHBbIX
2 | HeobxoanMbIX BLUONMoTEK 8 10 18
sA3blka Python
3 MocTpoeHne n ot60p 4 6 10
NpU3HaKkoB
4 | PeweHune 3agaym perpeccum 4 4 8
5 PeweHwne 3agaum 6 6 12
Knaccudukaymm.
[peBoBuaHbIE MOOENN:
6 | OepeBbs peLleHun, 6 6 12
crny4YanHbIn nec
WNToro 34 38 72

14. MeToan4yeckune ykasaH1MAa Ans ody4aroWmnxca no 0CBOEHUIO AUCLUNIIUHbI

PaboTta ¢ KOHCMEeKTaMu 3aHATUKN, Npe3eHTauusMK, BbINOIHEHWE MPAKTUYECKUX 3adaHun ans
CaMOCTOATENbHON  paboThl,  BbINOMHEHME  nabopaTopHbiXx  paboT,  MCNoNb3oBaHWUE
pEeKOMEHOO0BAHHOM NnUTepaTypbl 1 METOANYECKUX MATEPUArnoBs, B TOM YMCNEe pas3MeLLEHHbIX Ha
ctpanuye kypca «b1.B.[1B.12.01 T[lpakTukym no MawwuHHOMY o0Oy4yeHuno» Ha nopTtane
«ONEeKTPOHHbLIN  yHMBepcuTeT BlY»  https://edu.vsu.ru/course/view.php?id=10157, aBTOp
3amatuH N.B.

B pamkax obwero obbema 4YacoB, OTBEAEHHbIX [ANs  U3YYeHUa  AUCUUNIIUHDI,
npegycmaTpmBaeTCsa BbINOMHEHWE CReaylowmx BUAOB CaMOCTOATENbHbIX PaboT CTyaeHToB
(CPC): nsy4yeHmne TeopeTmyecKkoro matepmana, HanmcaHue nporpamMmm no Temam, U3yvyeHHbIM Ha
nabopaTopHbIX 3aHATUAX.

15. lMepeyeHb OCHOBHOM W [AONONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
HeoO6XxoAUMbIX ASfI OCBOEHUA AUCLMNIIUHDI

a) OCHOBHasi nuteparTypa:

Ne n/n MICTOYHMK

Paweka, C. Python n mawmnHHoe o06yyeHme: kpaHe Heobxoanmoe nocobve No HOBENLLEN
npefckasaTtenbHON aHanuTuke, obasartensHoe anga 6onee rnybokoro NOHMMaHUsA METOL40NOMNN

1 MaLLMHHOro oby4eHnsi [OnekTpoHHbIN pecypc] : pykoBoacTeo / C. Pawika ; nep. ¢ aHrn. JloryHoBa
A.B.. — OnektpoH. naH. — Mocksa : MK TlMpecc, 2017. — 418 c. — Pexum goctyna:
https://e.lanbook.com/book/100905

®nax, . MawunHHoe obyyeHne. Hayka n NCKYCCTBO MOCTPOEHMUS anrOpuTMOB, KOTOPbIE U3BMEKaoT
3HaHuA 13 gaHHbix / . dnax. — Mockea: [JMK TMpecc, 2015. — 400 c. — ISBN 978-5-97060-27 3-
7. — TeKcT: aneKTPOHHbIN // JlaHb: anekTpoHHO-6MbnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/69955

3amatuH U.B. MNMporpammunpoBaHue Ha si3bike Python [QnekTpoHHbIN pecypc] : yuebHo-
MeTogmyeckoe nocobue : [gnsa ctyq. 3-ro kypca, obyyarwwwmxcsa no HanpaenexHmo 38.03.05 -

3 BusHec-nHdopmaTukal / N.B. 3amatuH ; BopoHex. roc. yH-T .— BopoHex: V3gaTtenbcknii gom BIY,
2019.— CBobogHbI gocTyn n3 uHTpacet BIry .—
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. . NocTpoeHne cucteM MalMHHOrO 00y4yeHus Ha sa3bike Python / J1. T. Koanbo, B.
PuuapT; nepesog ¢ aHrnuiickoro A. A. CnuHkmH. — 2-e n3g. — Mockea: MK lNpecc, 2016. — 302
c. — ISBN 978-5-97060-330-7. — TeKCT: aneKTPOHHbIN // JlaHb: 3NeKTPOHHO-6MGMoTeYHas
cuctema. — URL: https://e.lanbook.com/book/82818

KawwpuHa W.J1. HenpoceTeBbie TexHonornu : y4ebHo-meToamyeckoe nocobue ans sysos / L.J1.

5 KawwpuHa ; BopoHex. roc. yH-T .— Boponex : UML, Bry, 2008 .— 70 c. : un .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m08-110.pdf>.

Mnac Ox. Bangep Python ans cnoxHbix 3agay: Hayka o AaHHbIX U MalmHHoe o6yyeHne. — CI16.:

6 Mutep, 2018. — 576 c.
MpuknagHble MeToabl aHanM3a CTaTUCTMYECKUX JaHHbIX [SNEeKTPOHHbIN pecypc): y4ebHoe nocobue
7 / E.P. lopsiHoBa, A.P. lNMaHkoB, E.H. NnatoHoB. — 3nekTpoH. agaH. — M.: Vsgatenbckuii aom
Bbicien wkonbl akoHoMukn, 2012. — 312 ¢. — Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll id=65997
PyTtkoBckas [J. HelpoHHble ceTun, reHeTU4YeCcKne anropuTMbl U HeveTkne cuctemsl: MNep.c
8 nonbck.M.[1.PyanHckoro. [OnekTpoHHbii pecypc] : / PytkoBckas L., NMunuHbckun M., PyTkoBckuin J1.

— OnekTpoH. gaH. — M.: [opsivas nuHusa-Tenekom, 2013. — 384 c. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll id=11843

B) WHMOPMaUMOHHbIE 3NEKTPOHHO-O6pa3oBaTenbHble pecypchbl (oduumanbHble pecypchbl
UHTEPHET):

Ne n/n McTOoYHUK

9 OnekTpoHHasi GnubnmoTeyvHasi cuctema «Magatenbcrea «JlaHb». Pexxum goctyna:
http://e.lanbook.com/

B61.0.12 NHTennekTyanbHbIA aHanu3 gaHHbix / N.B. 3amatH — OOpasoBaTteribHbI nopTan
10 «3NeKTPOHHbIN YHMBepcuteT BIY». — Pexum gocTyna:
https://edu.vsu.ru/course/view.php?id=6188

B51.B.0B.12.01 MpakTukym no mawwmHHomy obyveHuto / N.B. 3amatuH — ObBpasoBaTternbHbIn

11 nopTan «3neKTPoHHbIN yHuBepcuteT BI'Y». — Pexum goctyna:
https://edu.vsu.ru/course/view.php?id=10157
12 OnekTpoHHasa 6ubnuoTteyHasa cuctema BIY. Pexum goctyna: http://www.lib.vsu.ru

16. NMepe4vyeHb y4eOHO-MeTOaNYECKOrO ob6ecnevyeHns ANs CaMoOCTOATEeNNbHOU paboTbl
CamocTosTenbHasa paboTta obyvarowlerocs OOSbKHa BKOYaTb MOArOTOBKY K rnabopaTopHbiM
3aHATMAM, BbINOSIHEHME TEKYLMX 33a4aHUA MO OCBOEHMIO COOTBETCTBYHOLUMX TEM Kypca,
BbINOSIHEHME KypcOBOM paboTbl M MOArOTOBKY K MPOMEXYTOYHOW aTttectaumn. [Ons atoro
pPEKOMEHOYETCA OCBOWUTb TEOPETMYECKMI MaTepuan COOTBETCTBYKOLLMX TEM MO KOHCMEKTaM
neKkunn, npeseHTaunmoHHOMY martepuany, pasmelleHHomy Ha OO pecypcax, nutepaTypy w3
NPeACTaBEHHOrO NepPeYHsi, MaTepuarbl C TEMaTUYECKNX PECYPCOB CeTU MHTEpHeT.

Ne n/n M cTOYHMK

1 B61.0.12 NHTennekTyanbHbli aHanua gaHHelx / N.B. 3amatuH — OBpasoBaTtenbHbI nopTan
«ONeKTPOHHbIV yHMBepcuTeT BIY». — Pexum goctyna: https://edu.vsu.ru/course/view.php?id=6188
B51.B.0B.12.01 MNMpakTukym no mawmHHomy obydenuto / N.B. BamatnH — OBpasoBaTtenbHbIn noptan

2 «INeKTPOHHbIN YyHuBepcuteT BI'Y». — Pexum goctyna:
https://edu.vsu.ru/course/view.php?id=10157

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

17. UHchpopmaLMOHHBbIE TEXHOSOMUU, UCNONb3yeMble ANA peanu3auum y4e6Hou
ANCLUNSINHBI, BKINOYasa nporpamMmmHoe obecnevyeHme u MHpopmMaLMOHHO-CNpPaBOYHbIe
cucteMbl (MpU Heo6Xxo0AUMOCTH)

Python 3 ¢ nogkntoyeHHbIMK1 BubnnoTekamm (anctpubyTme Anaconda).

OucumnnuHa peanuayetcd C MNPUMEHEHUEM 3MEKTPOHHOrO0 OByyYeHust U AUCTaHUMOHHBLIX
obpasoBaTenbHbIX TEXHONMOMMN. [ns opraHMsaumMm camoCToATENbHOM paboTbl obyyaromxcs
ncnosib3yeTcsa OHMavH-kypc «WHTennekTyanbHbiA  aHanuM3 [gaHHbIX», pasMeLLUEeHHbIn Ha
nnatopme InekTpoHHOro yHusepcuteTa BIY (LMS moodle), a takke WHTepHeT-pecypchl,
npusegeHHble 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-TeXHUYECKOE obecneyeHme QUCLUNIINHDI:

YyebHasa ayauTtopusa ona npoBefeHus 3aHATUA NEKUMOHHOIo Tuna: HoyToyK, MynsTumeana-
NpoeKTOop, aKpaH, onepaumoHHas cuctema Windows 10 ana obpasoBaTernibHbIX y4pexaeHunin,
BpaysepMozillaFirefox (https://www.mozilla.org/ru/), nakeTt oducHbix nporpamm LibreOffice
(https://ru.libreoffice.org/)

YyebHas aygutopust ans npoBeaeHUst MPaKTUYECKUX 3aHATUIN, TEKYLLEN Y MPOMEXYTOYHOMN
aTTecTaumm, KOMNbIOTEPHbIN KNacc ¢ 4OCTYNOM K ceT « MIHTepHET»: KOMMbIOTEPbLI (MOHUTOPLI,
cucteMHble 651okm) (15 wr.); onepaumoHHasa cuctema Windows 10 gns obpasoBaTesnbHbIX
yupexaeHui;; 6paysepMozillaFirefox (https://www.mozilla.org/ru/); nakeT omcHbIX NporpaMmm
LibreOffice (https://ru.libreoffice.org/); a3blk nporpammmpoBaHna Python Bepcus 3.0 unu Bbiwe
(cBo6ogHoe MO), Jet Brains PyCharm Community Edition (15 wT.) (cBo60oaHoe n/vnu
6ecnnatHoe O); Anaconda (15 wrT.) (cBO6OoAHOE N/Mnun BecnnatHoe 0O)

AyouTtopusa onsa rpynnoBbiX U MHAUBMAYaANbHbBIX KOHCYNbTauun. Ayantopust ang
CaMOCTOATENBHOM PaboThbl, KOMMBIOTEPHBLIN KNAcc ¢ AOCTYNOM K ceTu « IHTepHeT»:
KOMMbOTEPLI (MOHUTOPBI, cUCTeMHble 6roku) (15 wT.); onepaumnonHas cuctema Windows 10
Ans obpasoBaTtenbHbIX yupexaeHun;; 6paysepMozillaFirefox (https://www.mozilla.org/ru/);
nakeT ocpucHblx nporpamm LibreOffice (https://ru.libreoffice.org/); Jet Brains PyCharm
Community Edition (15 wT.) (cBO60aHOE N/nnn 6ecnnatHoe MO); Anaconda (15 wrT.)
(cBoboaHOEe n/unu 6ecnnatHoe MO)

19. OueHou4HbIe cpeacTBa AN NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OLEeHKM ocBOeHMS obyyatoLmmmncs y4ebHoro MaTepuana onpeaensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

NHankaTop(bl)
AOCTWKEHNS OueHouHble cpeacTsa
KOMNeTeHLMM

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

BeeneHne B MalLMHHOE
obyueHune. OCHOBHbIE
onpefeneHnsi 1 NOCTaHOBKK
3agau. OriK-4.1
OB630p OCHOBHbIX

2. | HeobxoauMbIX BUbNMoTek
a3blka Python
MoctpoeHue n otbop

3apaHve ans JlabopaTtopHon
paboTtbl Ne1

3. NPM3HAKOB OrlK-4 OrliK-4.2
3apanue ans JlabopaTopHoW
4. | PeweHwne 3agayn perpeccun OrK-4.3 paGoTbl Ne2
5 PelwweHuve 3agaum OnK-4.3 3apaHue ans JlabopaTopHoW
" | knaccudmkaumn. ' paboTtbl Ne3
fpesosuanie monenm: 3apanve ans JlabopaTopHou
6. AepeBbA peLlenuit, OrK-4.3 paboThl No4
Crny4YanHbIi nec.
lMpomexyToyHas aTTectauusi 3apanns ona nabopaTopHbIX
dopma KOHTpons - 3a4eT paboTt

20 TuvnoBble OLEHOYHbIe cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpeaensmowme
npoueaypbl oLueHUBaHUSA

20.1 TeKywMin KOHTPOISb YCNEBaemMoCTun
KoHTponb ycneBaemocTu No AUCLMMNIIMHE OCYLLECTBNAETCS C MOMOLLbIO CNeayHLNX OLEHOYHbIX
CpencTs:
JlabopamopHast paboma Ne1

1. Ha cawntax https://www.kaggle.com/ , https://archive.ics.uci.edu/ml/index.php , unu no6om Opyrom HamTn u
3arpy3uTb NPOU3BOSIbHbIN AataceT. TpeboBaHus K gaTaceTy:



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

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

2. CospgaTtb npoekT (bnokHoT) Python un 3arpy3nTb B Hero BelbpaHHbI gaTacerT.
3. Onpegenntb TMN 3a4a4n MaWMHHOTO 0BYYEHMS 1 yKa3aTb UCKOMYIO (3aBUCKMYIO) NEPEMEHHYIO.
4. BbiNnonHWTL NOAroTOBKY AAHHbIX AaTaceTa And AanbHenwero Ncnofib3oBaHns B Mogeny MallmMHHOro obyyeHus:

e BbIiNoONHWTL BU3yanusaumio AaHHbIX gaTaceTa.

e BbinonHnTb 6a30BbIN CTAaTUCTUYECKUI aHanNu3.

e BbinonHntb Heobxoanmble Npeobpa3oBaHUS TUNOB AAHHbIX.
e BbINONHWUTBL OYNCTKY OaHHBIX (OT NPOMNYLLEHHBLIX 3HAYEHUI).
e (hakynbTaTMBHO) BbINONMHUTBL MaclWTabupoBaHNe AaHHbIX.

JlabopamopHasi paboma Ne 2 (pezpeccus)

1. Pa3beliTe npegocTaBneHHbIN Bam npenogasaTenem Habop AaHHbIX Ha 00y4aroLLLyto U TECTOBYIO YacTu B
COOTHOLLEHUN 8:2.

2. OBby4unTe, a 3aTeM NPoOBaNMAUPYNTE Ha TECTOBbLIX JAHHbIX CeaylLne MOAENW, UCMONb3YS B KAYECTBE METPUKN
kadectBa R*2, npegBaputenbHO oTMacLuTabupoBaBs AaHHbIE

. LinearRegression;

o Lasso ¢ koadhpumumeHToM perynsapusaumm, pasHeiMm 0.01.

3. I'IpoaHanVl3V|pyl7|Te Ka4vyeCTBO NoJy4ymBLUNXCA Moaenen n CpaBHUTE KOJINYECTBO CTPOIro HyJiEBbIX BECOB B HUX.

JlabopamopHasi paboma Ne 3 (knaccudgpukayusi)

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

2. MpoeeaunTe npenobpaboTKy AaHHbIX: 3anOfHEHWE NPONYCKOB, KOAUPOBaHUE, MacluTabupoBaHne

3. ObyuunTe, a 3aTeM NpoBaNUANPYMNTE Ha TECTOBLIX AAHHbLIX MOAENb JTOTMCTUYECKON perpeccum, HanBHbIN
GariecoBckuin knaccudmkaTop.

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

JlabopamopHasi paboma Ne 4 (Oepeebsi peweHul)

1. Pa3benTe npegocTtaBneHHbIn Bam npenogasatenem Habop AaHHbIX Ha 00yYaloLLyl0 U TECTOBYIO YacTu B
COOTHOLIEeHUN 8:2.

2. MpoeeaunTe NpegobpaboTKy AaHHbIX: 3anOfHEHWE NPOMYCKOB, KOAUPOBaHUE, MacluTabMpoBaHue
3. ObyuuTte, a 3aTeM NpoBanMaNPyYMTE Ha TECTOBbLIX JAHHbIX MOLENV AEPEBO PELLUEHUNA N CITyYanHbIn nec.

4. Beluncnute 3HayeHusa metpuk: recall, precision, F1-mepa, AUC-ROC. MNoctponte ROC-kpuByto.

20.2 NMpomexyToyHas aTrectaums

lMpomMexyToyHass aTTecTaumss No OUCLMNIWMHE OCYLWECTBMASIETCA C MNOMOLLBI  CreaytoLwmx
oueHO4YHbIX cpeacTB: CobecegoBaHme No Bonpocam K 3a4eTy. KOHTponbHO-n3mMepuTenbHbIe MaTepuansl
NMPOMEXYTOYHOW aTTecTauun BKMYalT B ceba TeopeTuyeckme BOMPOCHI, MO3BONSAKLINE OLEHUTb
YPOBEHb MOMYYEHHbIX 3HAHWA W NpaKTU4eckMe 3adaHus, MO3BOSAIOWME OLEHUTb CTeneHb
chOpMMPOBAHHOCTN YMEHUIN N HABLIKOB.

[MpomexyToyHass aTTecTaumss MpPoOBOAUTCA B COOTBETCTBMM C [loNOXeHMeM O MPOMEXYTOYHON
aTTecTaumm obyyaroLmxcsa no nporpamMmmam BbicLlero obpasoBaHus.

[na oueHmBaHus pes3ynbTaTtoB O6y‘-IeHI/IF| Ha 3a4yeTe UCMOoJIb3YITCA cneayolne nokasaTerun:


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 y4yebHOro MaTepuana W BriageHue MOHATUIHBIM annapaTtoM TeopUM MaLMHHOMO
06yyeHus;

2) yMeH/e aHanu3MpoBaTb MHOTOMEpPHbIE AaHHbIE N NpeodorieBaTb BbIYMCIUTENbHbIE NPOOEMbI,
CBSI3aHHbIE C BbICOKOW Pa3MEPHOCTbIO AAHHbIX;

3) yMeHvMe npuMeHATb MeTodbl MaLUMHHOTO OOyYeHWst Mpu pelleHuM 3agavy B pasfnYHbIX
npuKnagHbIx obnacTax;

5) BnageHve HaBblkaMW WCMONb30oBaHMA OMBNMOTEK s3blka Python Ons nocTpoeHust cucTtewm,
obGyyatoLmxcs no npeLeaeHTam

6) BnageHne HaBblkaMy NOCTPOEHMSI U MPOBEPKM KaYecTBa MoAenen MallMHHOIO 00yYeHus:;

7) BRnageHve HaBblkaMy WHTeprpeTauuMm MNoryyYeHHbIX pe3ynbTaToB B TepMMHaX NpUKNagHow
06racTu ¢ Uenbio Nony4YeHnst HoBbIX 3HAHWIA U BbIBOAOB.

Mo yyebHOMY nnaHy NpegycMOTPEH 3aver.

KpuTepun oOuEeHKM «3a4yTeHOo» — MNPOAEMOHCTPUPOBAHO 3HAHME TeopeTU4Yeckoro maTtepuana,
NONOXWTENbHbIE PE3yNbTaThbl PeLLUeHNs TECTOBbIX NTabopaTopHbIX paboT.

CooTHoLLeHMe nokasaTenen, KpUTEPUEB U LLKarbl OLeHWBaHWUSI pe3ynbTaTtoB 0by4YeHus.

YpoBeHb
KpuTepun oueHmBaHs KOMNeTeHUn chopmupoBaH LWkana oueHok
HOCTMK
KOMMeTeHLMN
Obyvatowuiics BnageeT NoHATUMAHBIM annapaToM AaHHOW obnacTtu BasoBbin 3auyTeHo
Hayku (TeopeTUYeCcKUMN OCHOBaMM AUCLMNNMHLI), cAarn Bce YpOBEHb
nabopaTtopHble paboThl.
Ob6yuatowninca 4eMOHCTPUPYET OTPbIBOYHbIE, hparMeHTapHbIe - He 3a4yTteHo
3HaHuWsA, gonyckaeT rpybblie owmbku, He caan xoTs bl 0aHy
nabopaTopHyto paboTy.




