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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDBI

B1.0.31 mawmHHOe obGy4yeHue

1. Kog u HaumeHoOBaHMe HanpaBreHus noaroToBku/cneumnanbHOCTU:

38.03.06 bu3sHec-uHpopmamuka
2. Mpodcdunb noaroroBku/cneumannsauymsa:

busHec-aHanumuka u cucmembl asmomamus3ayuu rnpeonpusmud

3. KBanudukauums (cteneHb) BbINYCKHUKA: bakasiasp

4. dopma oby4yeHUA: oyHas

5. Kacbegpa, oTBevawLan 3a peanmsaumuio gucumnnuHibl: Mamemamuyeckux Mmemooos8
uccredosaHus onepauyuu

6. CoctaButenu nporpammbl: 3amsmuH Meopb Bukmoposuy, K. ¢b.-M. HayK

7. PekomeHpgoBaHa: Hay4yHO-meToaMYeCcKnmM coBeTOM hbakyrnbTeTa NpUKNagHoOn MateMaTuku,
nHdopmaTukm n mexaHuku lNpotokon Ne7 om 26.05.2023

8. YuebOHbIM roa: 2025/2026 CemecTp(bl): 5



9.lenu n 3agaum y4eb6HOM AUNCLUNIINHDI:

Llenbto Kypca siBnsieTcst 03HakomreHe byaymx cneumannctoB B obnactm 6usHec-
NMHpOpMaTUKM C NpoLieccaMm, anropuTMamMmm N UHCTPYMEHTaMK, OTHOCALLIMMUCS K OCHOBHbIM
NPUHLMNAM MaLUMHHOIO 00y4YeHus.

3agaun _kypca: ccopmupoBaTb TeopeTUdeckme 3HaHUS MO OCHOBaAM MalUMHHOrO
obyyeHNss ans MOCTPOEHUs opMarnbHbIX MaTeMaTU4YeCcKUX MoAenen W uHTepnpeTauum
pes3ynbTaTtoB MOAENNPOBaHMUS; BbipaboTaTb YMEHUSA MO NPaKTUY4ECKOMY MPUMEHEHUIO METOAOB
MaLUMHHOrO 00y4eHMs Npu peLLueHnMn NpuknagHbix 3agad B pasnuyHbix obnacTtsx; BbipaboTaTb
YMEHUA M HaBblKM WCMNONb30BaHUA 6ubnuotek s3bika Python pgns paspaboTkm cuctem
MaLLMHHOro 0byyeHus.

10. MecTo y4ye6HOM AncuMnnunHbI B cTpykType OOIT:

OucumnnuHa oTHocuTcs K obsizatenbHbiM gucuunnvHam 6asosoro uukna (6nok b1). [Ons
n3ydeHns Kypca Heobxogmmbl 6as3oBble 3HAHUA MHAPOPMATUKWU, FNIMHEWHOW anrebpbl, Teopun
BEPOSITHOCTEN, MaTeEMaTUYECKON CTAaTUCTMKN, METOLOB ONTUMU3ALNN.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA Mo AucuunnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNnaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs oGpa3oBaTeribHON
nporpamMmbl (KOMNETEHUUSAMU) U MHAMKATOPaMM UX AOCTUXKEHUS:

Kog HaseaHue Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMEeTEHL MM
Orl1K-4 | CnocobeH OriK-4.1 Cobupaet 1 3HaTb:
ncrnonb3oBaTb aHanu3npyeT | - BO3MOXHOCTW aKTyarbHbIX anroputMoB MaLUMHHOIO
nHdopmaumio, nHopmaunio | obyvyeHus, KOTopble LLUMPOKO UCMOMb3YITCH Ha
mMeToabl U ans npakTuke, OCHOBHbIE Chepbl X MPUMEHEHMUSI.
nporpamMmmHble NoaaEePXKKN
cpeAacTea ee NPUHATUA YmeTb:
cbopa, peLleHnin - IPUMEHATL MEeTOAbl MaLLIMHHOIO 0by4YeHUs npwm
obpaboTkn n peLleHnmn 3agad B pas3nuyHbIX NPUKIagHbIX
aHanusa aons obnacTsax.
MHOPMaLIMOHHO
-aHanuTuyeckom Bnagets:
NOAAEPXKKM - HaBblKaMy MHTEpNpPeTaLUnN NOy4YEHHbIX
NPUHATUSA pes3ynbTaToB B TEPMUHAX NpUKNaaHon obnactu ¢
ynpaBrieH4YecKmx Lienbio NonyyYeHnst HOBbIX 3HAHWI 1 BbIBOAOB.
peLueHnn OrliK-4.2 Mcnoneayet 3HaTb:
meToabl 1 - MeToAbl NpeaBapuTenbHo 06paboTkn AaHHbIX
nporpammHele | (kogupoBaHue, CTaHAapTU3aumsa U HopManusaums,
cpeacTtsa yCTpaHeHue BbIBpOCOB, 3anonHeHne NponycKoB);
obpaboTku - MeToabl 0T6opa MHPOPMAaTUBHBIX NPU3HAKOB.
MHdopMaLnn
YmMeTb:
- aHann3MpoBaTb MHOTOMEpPHbIE AaHHbIE U
npeogoneBaTh BbIYUCAUTENBHbIE NPOONEMBI,
CBsI3aHHbIE C BbICOKOW pa3MepPHOCTbIO AaHHbIX.




Kop,

HaseaHue

KoMneTeHunn

Koga(bl)

WHankaTop(bl)

MnaHnpyemMble pe3ynbTaTbl 06y4YeHus

OriK-4.3 Mcnonbayet 3HaThb:
MeToAabl U - MeToApl Kraccudukaunu;
nporpamMmHble | - METOAbl PEFPECCUOHHOIO aHanmaa
cpeacTtea MeTOAbl aHanm3a TeKCTOBbIX AaHHbIX.
aHanusa
WHpopmauun | YMeTsb:

- 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
dopme 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 OUCLMNITUHBI C
ANCUUNNNHBI MOMOLLIbIO OHNAaWH-
Kypca, QYMK *
1. JlaGopaTopHble 3aHATUA
1.1 BeeneHuve B OcCHOBHbIe 3Tanbl pelleHns 3agayvm aHanuaa gaHHbIX. B51.0.31 MpakTnkym
MalUMHHOEe Mpumepbl NpuknagHblx 3agad. Bugel obyveHus: ¢ yumtenem, no MaLlMHHOMY
obyyeHue. 6e3 yuutens, ¢ nogkpenneHmem. OCHOBHbIE TWMbI 3a4ay: 06y4eHuno
OcCHOBHbIE 3afjlaya knaccudukaLlmm, 3agada perpeccuu, 3agada
onpefeneHua n | Knactepusauuu, 3agada NporHo3MpoBaHus, 3agada
NoCTaHOBKM parxumpoBaHnsi. OCHOBHblE NPOONEMbI MALLMHHOIO 00yYeHus:
3agau. HeoCTaTO4HbIN 06bem obyyatoLler BoIGOPKU, MPOMNYCKX B
OaHHbIX, NnepeobyyeHve
1.2 0630p Brnbnnoteka NumPy ons onTMMmM3nMpoBaHHbIX Bbluucriennii Hag | 51.0.31 Mpaktukym
OCHOBHBIX MaccuBaMu [OaHHbIX. BBegeHue B maccuBbl  ©6MOnmoTteku | no MaLUMHHOMY
HeobxoAuUMBbIX NumPy. BbinonHeHne BbIYMCIEHNN Hag MaccuBamu | obyveHuto
Gubnunotex oubnuotekn NumPy, yHuBepcaneHble dyHKuMn. Onepauuun Hag

a3sblka Python

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




nomowibto  Gubnuotekn Matplotlib.  JluHenHble  rpadukn,
Avarpammbl paccesiHusl, rmMcTorpaMmbl, TPEXMEPHbIE rpacuku.
3HaKkoMCTBO C OMOMMOTEKOM MalUMHHOIO oby4veHus Scikit-
Learn. M'MnepnapameTpbl 1 NpoBEpKa Ka4ecTBa Mogenm

13

MocTpoeHune n
otbop
Nnpu3HaKkoB

M3BneyeHne npusHakos (Feature Extraction). NpeobpasoBaHus
npusHakoB (Feature transformations): koguposaHue
HEYMCNOBbIX AaHHbIX, HOPMUPOBKA 1 KanMbpoBKa, 3anonHeHue
nponyckoB

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

51.0.31
MpakTnkym no
MaLUUHHOMY
obyueHunto

1.4

PeweHnne
3apauun
perpeccum

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

Pasbop npumepa MNocTpoeHMst Moaenn JfMHEWHOW perpeccum
ONns 3agayun npegckasaHvsa BenocunegHoro Tpaguka

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

MocTpoeHne Mogenu JIMHEWHOW perpeccum C  MOMOLLbIO
oubnmotekn Scikit-Learn gns 3agaHHoro Habopa AaHHbIX.
AHanm3 ka4ecTa NOCTPOEHHOW MOLENMN.

B51.0.31 lNpakTnkym
no MaLLMHHOMY
0o0y4eHnto

15

PeweHne
3aga4n
Knaccudukaumm

JluHenHaa mopgenb knaccudukauyun. Jloructuyeckas perpeccus
Kak IMHeVHbI Knaccudukatop. PyHKUMA noTepb (OWMOOK
knaccudukaumm). Jlornctmyeckas yHKUMS NOTEPb C y4eTOM
L2-perynsipusayuu. VMcnonb3oBaHne NONIMHOMMATTbHBIX
NpuM3HaKkoB Ans HenuHenHoro pasgeneHus. Confusion matrix
(matpyua owwnbok knaccudukaumm). MeTpukm kavecTBa
knaccudumkaummn: accuracy (Qond npaBwilbHbIX  OTBETOB),
precision (To4HocTb), recall (nonHoTta), F1- mepa. AUC-ROC —
nnowane nog KpuBon owmbok. MeTpudeckas knaccudukaums -
metoa Onwkanwmux cocegen (KNN). Micnonb3oBaHue HavBHOWM
GariecoBcKkom Mogenu Ans knaccudukauum

Pa3bop npuvmepa NOCTPOEHMS  MOZENWU  NOFUCTUYECKOWN
perpeccun ans  3ajadv  NpeAckas3aHusi OTTOKa  KIMEHTOB
mMobunbHoro onepartopa. OT6op ¥ KOAMpPOBaHUE MNPU3HAKOB.
lMpoBepka kayecTBa MOZENN C MOMOLLLIO MEepeKpECTHON
NpPOBEPKMW.

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

B51.0.31 lNpakTnkym
no MaLUMHHOMY
obyueHunto

1.6.

[peBoBugHble
mMoaenw:
hepesbs
peLleHni,
cny4variHbIn nec

OTanbl MOCTPOEHMs [fOepeBa pelleHur, BbIOOp KpuUTepus
TOYHOCTW MPOrHo3a. Tuna BeTBreHns. MeTprkn BETBNEHMSA Ha
OCHOBE npupocta MHdopMaLnn (anroput™ ID3),
HOpManu3oBaHHoOro npupocTta uHdopmaunn (anroputm C4.5),
nHoekca [kunn (anroputm CART). [paBuna pasbueHus.
MexaHuam oTceveHuss gepesa. Kputepum octaHoBa anroputma
(MMHUManbHoe 4ucro o6bEeKTOB, MPU KOTOPOM BbIMOMHSETCH
pacwienneHve, MUHMManbHOE 4MCNO OOBEKTOB B JIUCTbSX,
MakcuMmarnbHasa rnybuHa gepeBbeB. [NepeobyyeHne peluatoLmx
aepeBbeB. CrniyyanHbin nec. OOGyyeHune cnyyamHOro reca.
[locTonHCTBa 1 HeQOCTaTKM Cry4alHoro fneca.

Pa3bop npvmepa MOCTpOeHMs MOAenu OepeBa pelleHui ans
3agayn npegckasaHus ucxoga ¢yTbonbHoro martya. AHanua
OepeBbeB, MOMYYEHHbIX MPU  MCNONB30BaHUN  Pa3NUYHbIX
meTpuk. [ocTpoeHne mogenu crny4yamHoOro fneca Ha npumepe
3afa4M  KpeguTHoro ckopwHra. KogvpoBaHue npu3HaKkoB U
3anofiHeHWe NPONYLLEHHbIX AaHHbIX.

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

B51.0.31 lNpakTnkym
no MaLUMHHOMY
06y4eHuno




| | paHHbIX. AHaNU3 ka4ecTea 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
BBeneHve 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.
[peBoBnaHbIE MOOENN:
6 | OepeBbs peLleHun, 6 6 12
crny4YanHbIn nec
WNToro 34 38 72

14. MeToan4yeckue ykasaHmAa Ans ody4aroLWmMXcAa No OCBOEHUIO AUCLUMNIIUHDI

PaboTta ¢ KOHCMEeKTaMu 3aHATUKN, Npe3eHTauusMK, BbINOIHEHWE MPAKTUYECKUX 3adaHun ans
CaMOCTOATENbHON  paboThbl,  BbINONHEHME  nabopaTopHbiXx  paboT,  MCNonb3oBaHWE
pEeKOMEHOO0BAHHOM NnUTepaTypbl 1 METOANYECKUX MATEPUArnoBs, B TOM YMCNEe pas3MeLLEHHbIX Ha
cTpaHuue kypca «b1.0.31 lNpakTukym no MawMHHOMY OByYeHUo» Ha nopTane «ONeKTPOHHbIN
yHuBepcuteT BI'Y» https://edu.vsu.ru/course/view.php?id=10157, aBTtop 3amatnH U.B.

B pamkax obuwero obbema 4YacoB, OTBeAEHHbIX [Ans  U3YYeHUd  AUCUUNIIUHBI,
npegycmaTpmBaeTCs BbINOSIHEHWE CReaylwmx BUOOB CaMOCTOSATESNbHbIX paboT CTyAEHTOB
(CPC): n3y4eHne TeopeTmyeckoro matepmana, HanmcaHme nporpamm no Temam, U3y4yeHHbIM Ha
nabopaTopHbIX 3aHATUSX.

15. lNepeyeHb OCHOBHOM WU [OOMOJIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEpPHeET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHas nutepaTtypa:

Ne n/n MCTOYHMK

Pawka, C. Python n mawimHHoe oby4yeHue: kKpariHe HeobxoamMmoe nocodbre No HoBeKLEN
npegckasatenbHON aHanuTuke, obasatensHoe anga 6onee rnyGokoro NOHUMaHUA MeToa0N0rmnn

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

®dnax, . MawwnHHoe o6yyeHne. Hayka 1 MCKycCTBO NOCTPOEHMS anropuTMoB, KOTOPbIE U3BMNEKAOT
3HaHus 13 gaHHbix / M. dnax. — Mockea: IMK lMpecc, 2015. — 400 c. — ISBN 978-5-97060-273-
7. — TeKCT: aneKTPOHHbIN // JlaHb: 3nekTpoHHO-6MbnmMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/69955

3amaTtuH U.B. MNporpammumpoBaHne Ha si3blke Python [QnekTpoHHIN pecypc] : y4ebHo-
MeToanyeckoe nocobue : [ans ctyn. 3-ro Kypca, obyyatowmxcsa no HanpasneHuto 38.03.05 -

3 BusHec-nHdopmaTtuka] / U.B. 3amaTtuH ; BopoHex. roc. yH-T .— BopoHex: N3pgaTtenbckuit gom BIY,
2019.— CBobogHbIn gocTyn 13 uHTpaceTtn By .—
URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-160.pdf

6) gononHuTenbHas nutepartypa:
Ne n/n | NcTOYHUK
4 Koanbo, J1. N. MocTpoeHre cuctem mMallMHHOrO odyyeHus Ha s3bike Python / J1. . Koanko, B.



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

PuyapT; nepesog ¢ aHrnuiickoro A. A. CnuHkmH. — 2-e n3g. — Mockea: MK lpecc, 2016. — 302
c. — ISBN 978-5-97060-330-7. — TeKCT: 3NeKTPOHHbIN // JlaHb: 3NeKTPOHHO-6MGMoTeYHas
cuctema. — URL: https://e.lanbook.com/book/82818

KawwpuHa W.J1. HerpoceTeBble TexHonornm : ydebHo-meTtoamdeckoe nocobume gns sysos / U.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 MalrHHoe o6yyeHne. — CI16.:

6 Mutep, 2018. — 576 c.
MpuknagHble MeToabl aHanM3a CTaTUCTMYECKUX JaHHbIX [SNEeKTPOHHbIN pecypc): ydebHoe nocobue
7 / E.P. lopsiHoBa, A.P. lNMaHkoB, E.H. NnatoHoB. — 3nekTpoH. agaH. — M.: Vsgatenbckuii aom
Bbicwen wkonbl 3koHOMMUKN, 2012. — 312 ¢. — Pexunm goctyna:
http://e.lanbook.com/books/element.php?pll id=65997
PyTkoBckas [1. HempoHHble ceTu, reHeTu4eckue anroputMbl U HedYeTkne cuctemsl: lep.c
8 nonbck.M.[1.PyanHckoro. [OnekTpoHHbIi pecypc] : / PytkoBckas L., NMunuHbckun M., PyTkoBckuin J1.

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

B) WH(OPMAaLMOHHbIE 3NEeKTPOHHO-OOpa3oBaTenbHble pecypcbl (oduumnanbHble pecypcbl

NHTEPHET):
Ne n/n NcTouHnk
9 OnekTpoHHas 6mbnuoTeyHas cuctema «Mapatenscrea «JlaHb». Pexum pnoctyna:

http://e.lanbook.com/

B61.0.12 NHTennekTyanbHbIA aHanu3 ganHHbix / N.B. 3amatH — OObpasoBaTteribHbI nopTan
10 «ONeKTPOHHLIN YHMBepcuteT BI'Y». — Pexum goctyna:
https://edu.vsu.ru/course/view.php?id=6188

B51.0.31 MNpakTukym no mawwmHHoMy obyyenunto / U.B. 3amatnH — OBpasoBaTtenbHbIv nopTarn

11 «3NeKTPOHHbIN YHMBepcuteT BIY». — Pexum gocTyna:
https://edu.vsu.ru/course/view.php?id=10157
12 OnekTpoHHasa 6ubnuoTteyHasa cuctema BIY. Pexum goctyna: http://www.lib.vsu.ru

16. NMepeyeHb y4eOHO-MeTOaNYECKOrO ob6ecnevyeHns AnNs CaMOCTOATEeNbHON paboThl
CamocTosTenbHasa paboTta obyvarowlerocs OoSbKkHa BKMOYaTb MOArOTOBKY K nabopaTopHbiM
3aHATMAM, BbINOSIHEHME TEKYLMX 3a4aHUA MO OCBOEHMIO COOTBETCTBYHOLUMX TEM Kypca,
BbINOSIHEHME KypcoBOM paboTbl M MOArOTOBKY K MNPOMEXYTOYHOW aTttectaumn. [Ons 3Toro
pPEKOMEHOYETCA OCBOWUTb TEOPETMYECKMI MaTepuan COOTBETCTBYKOLLUMX TEM MO KOHCMEKTaM
neKkunn, npeseHTauumoHHOMY martepuany, pasmelleHHomy Ha OO pecypcax, nutepaTypy w3
NPeACTaBEHHOrO NepPeYHsi, MaTepmarbl C TEMaTUYECKNX PECYPCOB CeTU NHTepHeT.

Ne n/n McTOYHMK

1 B51.0.12 NHTennekTyanbHbli aHanua gaHHelx / N.B. 3amatuH — OBpasoBaTterbHbI nopTan
«ONEeKTPOHHbIV yHMBepcuTeT BIY». — Pexum goctyna: https://edu.vsu.ru/course/view.php?id=6188
B51.0.31 MNpakTukym no mawmHHoMy obyyeHuto / U.B. BamatnH — OBpasoBaTtenbHbIv nopTan

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

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

17. UHcpopmaLMOHHBbIE TEXHOSOMMU, UCNONb3yeMble ANA peanu3auum yyebHoun
ANCLUNSINHBI, BKITHOYaAa nporpamMmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpPaBOYHbIe
cuctembl (Mpu Heo6XO0AMMOCTH)

Python 3 ¢ nogkntoyeHHbIMKN BubnnoTekammn (ancTpubyTme Anaconda).

OucumnnuHa peanuayetcd C MNPUMEHEHUEM 3MEKTPOHHOrO0 OByyeHus U AUCTaHUMOHHBLIX
obpasoBaTenbHbIX TEXHOMOrMN. [na opraHM3aumm camoCToATENbHOW paboTbl obyyaromxcs
ncnosib3yeTcsa OHMavH-kypc «WHTennekTyanbHbIA  aHanuM3 gaHHbIX», pasMeLLUEeHHbIn Ha
nnatopme InekTpoHHOro yHusepcuteTa BIY (LMS moodle), a takke WHTepHeT-pecypchl,
npusegeHHbIe B N.158.

18. MaTepMaano-TeXHuquKoe obecnevyeHne AUCUMUNIIUHDI:


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

MpakTnyeckne u nabopaTopHble 3aHATUS [OOIMKHbI MPOBOAUTBCS B Creunanu3vpoBaHHOM
ayguMTopun, OCHALLLEHHOW COBPEMEHHbIMU MepPCOoHarnbHbIMM KOMMbOTEPAMU U NMPOrpPaMMHbIM
obecneyeHnem B COOTBETCTBUMN C TEMATUKON M3y4aeMoro matepuarna, a Takke KOMMNboTePOM C
MOAKIMOYEHHBIM K HEMY NPOEKTOPOM C BUAEOTEPMUHANA Ha HAaCTEHHbIN 3KpaH.

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEeHKM 0CBOEHMS 0byYatoLwmMmncst y4ebHoro MaTepurana onpeaensieTcs
coaepkaHMeMm crneayLmx pasaenos ANCUUNINHbBIL

Nuankatop(bl
Ne HanmeHoBaHue pasgena KomneTteHuus ,qoﬂcmmel-lplsm) OueHouYHbIE CPeacTBa
n/n ancunnnuHel (Mogyns) (n) KOMMNETEHLMN
BeeneHve B mallmMHHOe
1 obyuyeHune. OcHOBHbIE
* | onpeAaeneHnst U NOCTaHOBKM
3ajad. OlrnkK-4.1 3 Na6 N
0630p OCHOBHbIX agaHue ans JlabopaTopHon
paboTbl Ne1
2. | HeobxoaumbIx BubnmnoTek
a3blka Python
MoctpoeHue n otbop
3. NPM3HAKOB OriK-4 OriK-4.2
: 3apaHve ans JlabopaTopHo
4. | PeweHwne 3agaun perpeccun OrliK-4.3 60T No2
5 Pelienvne 3anaun OMK-4.3 3apaHue ans NabopaTopHoit
* | knaccudukaumm. ) paboTbl Ne3
[peBoBuaHbie MOaenu: Sapamme NaGopaTopHoi
- : JaHve ans TOpPHOW
6. fepesbst peLuenmi, OriK-4.3 paboTbl Nod
Crny4YanHbIn nec.
MpomexyToyHas aTTecTaumsi 3apgaHua onst nabopaTopHbIX
dopma KOHTpOns - 3a4eT pabot

20 TuwnoBbleé OLEHOYHbLIE CcpeacTBa M MeToOAMYEeCKMe MaTepuanbl, onpegensowme
npoueaypbl OUeHUBaHUA

20.1 TeKywMn KOHTPOISb YCNEeBaeMoCTHn
KoHTponb ycneBaemocTv Mo AUCUUNIIMHE OCYLLECTBNAETCS C MOMOLLbIO CreayoLWmX OLEHOYHbIX
CpencrTB:
JTabopamopHas paboma Ne1

1. Ha cawrtax https://www.kaggle.com/ , https://archive.ics.uci.edu/ml/index.php , nnn nwbom Apyrom HanWTn K
3arpy3uTb NPOU3BOSbHbIN AataceT. TpeboBaHus K garacerTy:

e He MeHee 7 cTonbuos

e He MeHee 3 cTtonbuos, cogepxalmx HE4YMcnoBble gaHHbIe

2. CospgaTtb npoekT (bnokHoT) Python u 3arpy3nTb B Hero BelbpaHHbI gaTacer.
3. OnpegenuTb TUN 3a4a4n MaLMHHOIO 06Y4YeHNs U yka3aTb UCKOMYIO (3aBUCMMYIO) NEPEMEHHYIO.
4. BeinonHWTb NOAroTOBKY AaHHbIX AaTaceTa And AanbHeNLero Ucnonb3oBaHns B MOAENU MaLLMHHOIO 06y4eHuns:

e BbInonHMTb BM3yanu3auuio AaHHbIX AaTaceTa.

¢ BbinonHuTb 6a30BbLIV CTaTUCTUYECKUIA aHaNK3.

e BbinonHuTtb Heobxoanmble NpeobpasoBaHUs TUNOB OAHHbIX.
e BbINONHWTBL OYNCTKY OaHHBIX (OT MPOMNYLLEHHbBIX 3HAYEHWI).
¢ (akynbTaTMBHO) BbINOMHUTL MaclTabupoBaHNE OAHHbIX.



JlabopamopHasi paboma Ne 2 (pezpeccus)

1. Pa3benTe npegocTtaBneHHbIn Bam npenogasaTtenem Habop AaHHbIX Ha 00y4aroLLLytO U TECTOBYIO YacTu B
COOTHOLEeHuN 8:2.

2. OGyuuTe, a 3aTeM NpOBanNUAMPYMTe Ha TECTOBbIX AAHHbLIX CrieayloLme MoOenu, UCNOoSb3ys B KaYecTBe METPUKM
kayectBa R"2, npeaBapuTenbHO oTMaclUTabpoBaB AaHHble

) LinearRegression;

. Lasso ¢ koachpmumneHTom perynapusaumm, pasHbim 0.01.

3. NMpoaHanuaupyinTe Ka4ecTBO MNOMYYMBLLMXCH MOOENEN U CPABHUTE KONMMYECTBO CTPOrO HYNEBbIX BECOB B HUX.

JlabopamopHasi paboma Ne 3 (knaccudgpukayusi)

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

2. MpoBeaunTe NpenobpaboTKy AaHHbIX: 3aNoSfIHEHME NPOMYCKOB, KOAWPOBaHWe, MacluTabnpoBaHue

3. ObyuuTte, a 3aTemM NpoBanUaANPYMTE Ha TECTOBbLIX JAHHBIX MOLESb NMOMMCTUYECKON PErPECCUN, HANBHbIN
BanecoBckuii knaccudumkaTop.

4. Beluncnute 3Ha4veHnsa metpuk: recall, precision, F1-mepa, AUC-ROC. MNoctponte ROC-kpuByto.

JTabopamopHasi paboma Ne 4 (Oepeebsi peweHul)

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

2. MpoeeaunTe npenobpaboTKy AaHHbIX: 3anOfHEHWE NPONYCKOB, KOAUPOBaHUE, MacluTabupoBaHne
3. ObyuunTe, a 3aTeM NPOBaNMANPYNTE HA TECTOBbIX AAHHBIX MOAENW OEePEBO PELLUEeHNI U CryYariHbln nec.

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

20.2 NMpomexyToyHasa aTrectauus

lMpomexyTouyHass aTTecTaumss No AUCLUMNIAWMHE OCYLWECTBMASETCA C MNOMOLLBK  CreaytoLmx
OLleHOYHbIX cpeacTB: CobecenoBaHme no Bonpocam K 3a4eTy. KOHTPONbHO-M3MepuTernbHble MaTepuansl
NPOMEXYTOYHOM aTTecTauumn BKNOYalT B cebs TeopeTuyeckue BOMPOCHI, MO3BOMSANOLNE OLEHUTb
YPOBEHb MOSIyYEHHbIX 3HAHWA W NpPaKTUYecKMe 3adaHus, MNO3BOMAIOWME OLEHUTb CTeneHb
ChopMNPOBaAHHOCTN YMEHUI N HABLIKOB.

lMpomexyToyHas aTTecTaums NPOBOAUTCA B COOTBETCTBUM C [1OMNOXEHMEM O MPOMEXYTOYHOM
aTTecTaumm obyyarLmxcsa no nporpamMmmam BbicLlero obpasoBaHus.

[nsa oueHnBaHWs pesynbTaTtoB 0by4eHns Ha 3a4eTe UCNosNb3yTCA cnegyrowmne nokasartenu:

1) 3HaHve yyebBHOro martepuana u BnageHwe MOHATUAHLIM annapaTtoM Teopun MaLLMHHOTO
obyyeHus;

2) yMeHue aHanuanposaTb MHOrOMepHble AaHHble U NpeofoneBaTtb BblYUCNUTENbHbIE NPOBnemsl,
CBSI3aHHbIE C BbICOKOW pa3MepHOCTLIO AaHHbIX;

3) ymMeHve npuMmeHATb MeTodbl MAaLUMHHOMO Ob6y4eHWss Mpu pelleHWM 3agavy B pasfUyHbIX
npuKknagHbIx obnacrsx;

5) BnageHve HaBblkaMu MCMoNb3oBaHUA 6Gubnuotek a3blika Python ang nocTpoeHus cuctem,
oby4aroLumxcs no npeueneHTam

6) BNnageHne HaBblkaMy NOCTPOEHWS U MPOBEPKM KayecTBa Moaenemn MalnHHOro obyyeHus;

7) BnageHve HaBblkaMW WHTeprpeTaumn MnofnyyYeHHbIX pe3ynbTaToB B TepMUHAX NPUKNagHoOn
o6racTu ¢ uenbio Nony4eHUs HOBbIX 3HAaHWUIN U BbIBOAOB.

Mo yyebHOMY nnaHy NpegyCcMOTPEH 3a4erT.
Kputepmm OuEeHKM «3a4TeHO» — MPOAEMOHCTPUPOBAHO 3HAHME TEeOpeTMYECKOro Mmartepuana,
NONOXUTENbHbIE pe3yrnbTaTbl PELLUEHNSI TECTOBbIX TabopaTopHbIX paboT.


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

CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LLKarbl OLeHMBaHWUSI pe3ynbTaToB 0by4YeHusI.

YpoBeHb
Kputepum oueHnBaHnsa kKomneTeHuuin ccopmmpoBaH LLikana ougeHok
HOCTHU
KOMMeTeHUun
OOyuatownincsa BnageeT NOHATUIAHBIM annapaTtoM AaHHoW obracTtuy BasoBbin 3ayTeHo
Hayku (TeopeTnyeckumMm OCHOBaMU AMCLMMAWHBI), caan Bce YpPOBEHb
nabopaTopHble paboThl.
Obyuatowuinca 4eMOHCTPUPYET OTPbIBOYHBIE, PparMeHTapHble - He 3auteHo
3HaHuWA, gonyckaeT rpydblie owmbkn, He caan XxoTs bl 0aHy
nabopaTopHyo paboTy.

20.3 ®oHA OUEeHOYHbIX cpeacTB C(HPOPMMPOBAHHOCTU KOMMETEHUUA CTYOEeHTOB,
pekomMeHAyeMbIA ANA NpoBeAeHUA ANarHoCcTU4eckux pador

OIIK-4
Bomnpocekl ¢ BbIOOpOM 0TBeTa

1. C MNOMOIIbIO METOAa ACPCBLCB peH.IeHI/Iﬁ BO3MOKHO PCHICHUC 3a/1a1:

a. Perpeccuu.
b. Knaccudukamnum.
c. Knaccudukanuu u perpeccun.

d. Kunacrepuzauumu.

2. Kakoit u3 BHU 0B 3aJa4 MalllIMHHOI'O O6yTIeHI/I$I HalpasJICH Ha MPCJACKa3aHUC 3HAUCHUA TOW WJIN UHOU HCHpeprBHOfI
YHCIOBOM BEIMYMHBI HA OCHOBE BXOIHBIX JlaHHI)IX?

a. Perpeccus.
b. Kiaccudukanms.
c. Kuacrepuzauus.

d. TlepeoGyuenwue.

3. MHOeCTBO PUMEPOB, UCTIONB3YEMOE TS 00YUEHHs MOJIENH, HA3BIBAETCA...

a. 00y4aloUIUM MHOKECTBOM
b. BaIMIALMOHHBIM MHOXECTBOM

C. TECTOBBIM MHOXXECTBOM

4. O6yuaromas BbIGOpPKa B 3a/1aue 00yUEHHUS C YUUTENEM — 3TO. ..



HA00p JaHHBIX, KAXK/Iaf 3a11MCh KOTOPOro NpeAcTaB/seT co00i y4eOHbI NpuMep, CoAep KAl 3aJaHHOe
BXO/JHO€ BJIMSIHAE, M COOTBETCTBYIOIIMII eMy NPABHJIbLHBII BBIXOJHOM pe3yabTaT

BBIABJICHUE B CBIPBIX TAHHBIX PAHEEC HEU3BECTHBIX, HETPUBHUAJIBHBIX, IPAKTUICCKHU ITOJIE3HBIX U JOCTYITHBIX
HUHTEpIIpETallin 3HaHI/II>‘I, HeO6XOﬂI/IMI)IX JJIA TIDUHATUA peIlIeHI/Iﬁ B pas3IMYHbIX C(i)ean YeJIOBEUECKOM AeATEIbHOCTH

TPYyIIHAPOBKA OOBEKTOB HAa OCHOBE JIaHHBIX, ONMCHIBAIOIINX CBOHCTBA OOBEKTOB

UYto Takoe CTaHJapTHU3anus ,ZlaHHLIX?

IlepeBoz 3HaUeHMIT BceX MPU3HAKOB B YHCIIOBYIO ITKATy H3MEPECHUS
Berinenenre 3HaYMMBIX IPU3HAKOB
[TpeoOpa3oBaHKe BXOJIHBIX IPU3HAKOB, IPH KOTOPOM BCE BXOAHBIC 3HAYEHUs MacITabupyrorcs B oTpe3ok [0,1]

Hpeoﬁpasonaﬂne BXOJAHBIX IIPU3HAKOB TaK, 9TO0BI CpeaHEe 3BHAYCHHUEC KAKA0I'0 MIPU3HAKaA ObLIO 0, a
CTAHJAPTHOC OTKJIOHCHUE 1

3amava KI1acCU(pUKAIIMUA CBOJUTCA K ...

TMOUCKY HC3aBUCHUMBIX I'PYIIT U UX XaPAKTCPUCTUK B BCEM MHOKCCTBC aHAJIU3UPYCMbIX JaHHBIX
OIPCACIICHUIO 110 U3BECTHBIM XapaKTCPUCTUKAMHU 00beKTa 3HAUCHHE HCKOTOPOT'O €TI0 mapamMeTpa
HaXO0XXACHUIO 4aCThIX 3aBUCHMOCTEH MCKAY 00BEKTaMH MU COOBITUIMHU

OIIpeACJICHUIO KJ1acca 00bEKTA 110 ero XapaKTepucTuKam

IlepeoGyuenue - 3710 ...

U3JIUIIHEee 00y4eHHe MOJIeNH, He Jalolee IPUPOCTa TOUHOCTH

HOBTOPHOE 00y4YEeHHE MOJIEIIH JUTS IPOBEPKH €€ KOPPEKTHOCTH

JN000y4YeHe MOJIETIM Ha HOBBIX JaHHBIX

KOI/Ia IOCTPOEHHAs MOJe/Ib XOPOIo 00bsACHAET NPUMepbI U3 00yuaroleii BHIGOPKH, HO IJIOX0 padoTaeT Ha
HOBBIX JaHHBIX

[1pu peuieHun 331241 Perpeccud HUIYT. ..

IpaBujia Ui Ha60p HIpaBuil B COOTBETCTBUHN C KOTOPbIMU 1110001 HOBBII 00BEKT MOKHO OTHECTH K OAHOMY U3
KJ1aCCOB

(yHKIHOHATBHbIE 3AaBUCHMOCTH, KOTOPBIE MO3BOJISIIOT IIPOTHO3MPOBATH H3MEHEHHs HeNPePbIBHBIX YMCJI0BBIX
NapaMeTpoB

T'pyIIibl, HA KOTOPbIC MOKHO PAa3JCIINTh O6L€KTLI, JAAHHBIC O KOTOPBIX MOJABEPraroTCs aHAIN3y

COOTHOIICHHS MEX/ly 3aBUCHMBIMH U HE3aBHCUMBIMU TTOKA3aTENSIMHU U IEPEMEHHBIMH B HATJISIIHOM U TIOHATHOM
4eJoBeKy Gopme



9. Yro Takoe nepekpectHas nposepka (Cross-validation)?
(YyKaxxuTe BCE MPaBUIbHBIC BAPUAHTBI):

a. Meron popmupoBaHus 00y4YaOLIEro U TECTOBOI0 MHOKECTB /ISl 00y4eHUs1 MO eJIM B YCJIOBUAX
HEI0CTATOYHOCTH MCXOJHBIX JAHHBIX HJIH HEPABHOMEPHOI0 NPEACTABJICHUS KJIACCOB.

b. TloctpoeHne HECKOIBKUX MOJETIEH st OJJHOTO HCXOIHOTO Habopa TaHHBIX.

C. Meron oueHku 3(pPpeKTUBHOCTH BHIOPAHHOM MoJe/IM ¢ Hau0oJ1ee pABHOMEPHBIM UCIO0JIb30BAHMEM
UMEIOLIUXCS JAHHBIX.

OTKpBbITBHIE BONPOCHI

10. JTana matpuna omu60K, MOCTPOEHHas MO pe3yabTaTaM paboThl HEKOTOPOTO aNrOpMTMa Kiaccudukanuy. Obmas
TOYHOCTH (accuracy) paBHa...

Wctunueii kinace
1 -1
[Ipenckazanublil Ki1acc L 25 20 a. 05
-1 20 15 Y

b. KpI/ITepI/Iﬁ OLCHUBAHHA: TOYHOC COOTBETCTBHUEC

Kputepuu ouneHuBaHusi s BonpocoB Nel-14: yka3zan npaBuiIbHbIi BapuaHt — 1, B
npoTuBHOM ciyyae — 0.

Kpurtepuu ouenuBanus 1Jsi Bonpocos Nel5, 16: ykazaHbl 00a npaBWIBHBIX BapuaHTa — 1,
yYKa3aH OiMH U3 NPaBUJIbHBIX BapuaHToB — 0,5, He yKa3aHO HH 0OTHOT0 MPAaBUJIbHOr0 BapuanTa — 0.

3apaHua paspgena 20.3 peKOMeHAYHTCA K MUCNOMb30BaHMIO NpU NpoBeAeHun
ANarHoCTUYECKMX paboT C UeNbio OLEHKUM OCTaTOUYHbIX pe3ynbTaTOB OCBOEHUSA OaHHOW
AUCUMNNUHBbI (3HAaHMW, YMEHUN, HaBbIKOB).



