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1. Koa n HaumeHoOBaHMe HanpaBfieHUA NOAroToBKU/cneunanbHOCTU:

02.04.03 MaTtemaTtunyeckoe obecrneyeHne n agMMHUCTPUPOBaHME MHEOPMALIMOHHBIX CUCTEM
2. Mpodcdunb nogroTroBku/cneumanmnsauus:

YnpasneHne npoeKkTnpoBaHneM n paspaboTkon MHGPOPMALNOHHBLIX CUCTEM

3. KBanudukauma BbinyCcKHUKa: MarucTp

4. dopma ob6y4eHus: oyHas

5. Kachenpa, oTBevarLan 3a peanmsaumo QUCLUNIIUHDI:
MaTemaTnyeckmx MeTooB UCcneaoBaHMs onepaunn

6. CoctaBuTenu nporpaMmmbil:
KawupnHa NpnHa JleoHngoBHa, JOKTOP TEXH. HAayK, npodeccop

7. PekomeHaoBaHa:

Hay4Ho-meTOoaM4YeCcKnM coBETOM pakyrnbTeTa NpuKnagHoM MmateMaTukmu, MHPOPMaTUKA U
MeXaHUKn

[MpoTokon o pekomeHaaummn: Ne 5 o1 22.03.2024 r.

8. YuebGHbIn roa: 2025/2026 CemecTp(-bl): 3



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenb n3yyeHns gucumnnmHb:

O3HaKoMIleHne Byaywmnx cneumanmcToB B 0611acT MHPOPMaLNOHHbBIX TEXHONOMN C
npoueccamu, anroputMamMmm U MHCTPYMeHTaMmu, OTHOCSLLMMUCS K OCHOBHbBIM MpUHLMNaM
MaLUMHHOro oby4yeHuns

3agaun y4yebHOM aNCLUNIINHLI:

—chopMmnpoBaTb TEOPETMYECKME 3HAHMSI MO OCHOBAM MaLLMHHOIO 0by4eHus ong
NnocTpoeHns dopMarnbHbIX MaTeMaTUYEeCKUX Moaenen, aHanusa n obpaboTkmn nHdopmaumm no
TemMaTuKe uccrnegoBaHui;

—-BblpaboTaTb YMeHMsI N0 NPaKTUYECKOMY MPUMEHEHMIO METOA0B MaLLUMHHOIO 06Yy4YeHns
npu peLleHnn NpuKnagHblix 3agay B pasnnyHbix 0bnactax, B TOM vncrne npu paboTe ¢
oonbLWNMN JaHHBIMU;

—-BblpaboTaTb YMEHMsI U HaBbIKM MCMONb30BaHMs BubnunoTtek a3bika Python ans
pa3paboTkM npuKnagHoro NporpamMmmHoro obecneveHns Ha OCHOBeE anropuTMOB MaLUMHHOIO
oByyeHus.

10. MecTo yyebHOM AnCUMNNUHBLI B cTpyKType OOI:

[vcumnnuHa oTHocuTcst K obsisaTenbHbIM AucumMnnnHam  6asoBoro  uukna. Ons usyveHus
Kypca Heobxoaumbl 6a3oBble 3HaHUS WMHAOPMAaTUKK, NUHENHON anrebpbl, MaTeMaTU4ecKoro
aHanuaa, Teopun BEpOSTHOCTEN, MaTeEMATUYECKOWN CTAaTUCTMKN, METOAOB ONTUMMU3ALNN.

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUsi MO AuUcUUNNuHe/MoAynko (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NMaHUPyeMbIMU pe3ynbTaTaMuM OCBOeHUS o6pa3oBaTenibHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHue Koa(bl)| Wnankatop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMMeTeHuum
OlK-1| CnocobeH HaxoguTb, | OlK- MpumeHseT 3HaTb:
dopmynunpoBaTb 1 1.2 |cucTemHbI NOOXOA | — MeToAbl npeaBapuTenbHOW 06paboTKM  AaHHbIX
pelaTb akTyanbHble n MaTemaTtuyeckue (kogmMpoBaHue, cTaHO4apTU3aums U Hopmanusaums,
npobnemsbl mMeToAbl AN yCcTpaHeHue BbIOpOCOB, 3anofiHEHNE NPOMYCKOB);
byHOamMeHTanbHoW 1 topmanusaum — MeToabl 0T6opa UHPOPMATUBHBIX NPU3HAKOB;
npu1KnagHow NpuKnagHbiX 3afa4qy | —  metofpbl kKnaccudmkaumm;
VHbOpMaTUKK 1 — MeToAbl pPerpeccMoHHOro aHanusa
MH(POPMALIMOHHIX — MeTOoAbl aHann3a TEKCTOBbIX AaHHbIX.
TEXHOIOrvin yMeTb:

— aHanuaupoBaTb MHOTOMEpPHbIE JaHHbIE U
npeogoneBaTb BbIMUCIUTESbHbIE MPOGNEMBI,
CBSi3aHHbIE C BbICOKOW pa3MEpPHOCTbIO AaHHbIX;

BnageTb (MMeTb HaBbIK(K)):

— TMOCTPOEHMS U TMpPOBEpPKM KadecTBa Moaenen
MaLUMHHOro oby4eHuns;

MHTEepnpeTauun Nony4YeHHbIX pe3ynbTatoB B TepPMUHAX
npuknagHon obnactm ¢ Uuenblo MOMyYeHUs HOBbIX
3HaHUWM 1 BbIBOJOB;

OlK- |OcywecTBnseT 3HaTb:

1.3 BbIOOp — BO3MOXHOCTU aKTyarsbHbIX anropuTMOoB
COBPEMEHHbIX MaLLUMHHOIo oby4eHus, KoTopble LLUMPOKO
MaTeMaTU4eCKnX MCNOMb3YITCHA Ha NPakTUKe, OCHOBHble cdepbl MX
WMHCTPYMEHTAanbHbIX NPUMEHEHMS;
cpeacTs Ana|ymeThb:
obpaboTku —  MPUMEHATbL METO/Ibl MALLUHHOTO 0BYYeHUs Npu
n3y4aemblx OaHHbIX pelieHnn 3agad B pasnuyHbIX NPUKIagHbIX
B COOTBETCTBUM C obnacTtsx;
nocTaBneHHow — ucnone3oBaTb bubnunoTekn a3bika Python ans
3apaven, NOCTPOEHMS MoAene MalMHHOrO 0by4eHus;
aHann3npyer, BnageTb (MMeTb HaBbIK(1)):

UHTEpnpeTupyet ucnonb3oBaHus 6ubnuotek asbika Python ans
noJsty4eHHbIe NOCTPOEHUS CUCTEM, OByYaoLWMXCA Mo NpeLeaeHTam.

pe3ynbTaThl.




12. O6bemM gucuMNNUHbI B 3a4eTHbIX eauHMLUax/yac.(s coomsemcmsuu ¢ y4ebHbIM naHoM) —

5/180.

dJopma I'IpOMG)KYTO'-IHOVI aTTeCTauMn sk3ameH

13. TpyAOeMKOCTb No Bugam y4e6Hon paboThbl

TpynoemMkocTb
Bupg yuebHol paboTbl Bcero Mo cemectpam
Ne cemecTtpa

KoHTakTHasa pabota

nexkumm 32 32

B TOM yucre: npakTuyeckme

nabopartopHble 32 32
CamocTosiTensHasa pabota 80 80
[MpomexyToyHas arTectaums (9k3ameH) 36 36

Utoro: 180 180

13.1. CopepxaHue QUCLMUNIINHDI

n/n Peanusauus
pasgena
HaumeHoBaHue pasgena OUCLMNITUHBI C
CopepxaHve pasgena aMcunnimHbl
ANCUUNNNHBI NOMOLLbIO
OHNawvH-Kypca,
OYMK *
1. NNekuun
1.1 BeeneHuve B MalLuvHHOE OcHOBHbIe 3Tanbl peleHnst 3agayn aHanuaa gaHHelx. | MawwuHHoe
06y4eHune. OCHOBHEIE Mpumepbl NpuknagHbix 3agay. Bugbl obyveHus: ¢ oby4eHune Ha
OnpefeneHnst u MOCTAHOBKM | yuuTenem, 6e3 yuntens, ¢ nogkpenieHneMm. a3blke Python
3ajau. OcHoBHble TUNbl 3afay: 3agada knaccudukaumm,
3ajjaya perpeccun, 3agaya knacrepmsaumu, 3agada
NPOrHO3MpoBaHus, 3agada paHxmpoBaHus. OCHOBHbIE
npobremMbl MaWNHHOIO 0ByYeHWs: HeJ4OCTaTOUHbIN
06bem o6yyvatoLen BbIOOPKU, NPONYCKU B
OaHHbIX,nepeobyveHne
1.2 PelueHne 3apayn MeToa HaMMmeHblUMX KBagpaToB. MamepeHune owmnbkn | MawmHHoe
perpeccuu B 3agjavax perpeccun (MSE, RMSE , MAE, R?). | obyyeHne Ha
MHoromepHas perpeccus, npobnema | s3bike Python
MynbTUKONNUHeapHocTU. Perpeccus, nuvHenHas no
napameTpam, nonvHomMmuanbHasa perpeccus. PelwweHune
npobnembl  nepeobydeHus: L1-  perynsapusauus
(Lasso), L2- Perynsipusaums (rpebHeBas perpeccus),
anactuyHaa ceTb. HacTpoika runepnapameTpoB
anropuTMa C MOMOLLBI N-KpaTHOW NepeKkpecTHOU
NPOBEPKW.
1.3 PelwweHne 3agayn JInHenHaa mopenb Knaccudpukaumn. Jlormctmyeckas | MawunHHoe
Knaccudukaumn. perpeccusi Kak JNMHeWHbI knaccudukaTop. PyHkumnsa | obydeHne Ha

notepb (owmnbok knaccudmkauymm). Jlornctnyeckas
dyHKUMA noTepb € yvyeToM L2-perynapusauuu.
Mcnonb3oBaHne nNOMMHOMUAIbHBIX MNPU3HAKOB ANs
HenuHewnHoro pasgeneHus. Confusion matrix (MaTpuua
owmnbok  knaccudmkaumm). MeTpukn  kadecTBa
knaccudukaumm:  accuracy  (gons  nNpaBUMbHbIX
OTBETOB), precision (ToyHocTb), recall (nonHoTa), F1-
mepa. AUC-ROC -nnowagb noa KpUMBOW OLLMOOK.
MeTpuyeckas knaccudpmkaums - metoq Gnvkanwmx

a3blke Python




cocenen (KNN). Mcnonb3oBaHue HanBHOM

GarnecoBcKo Mogenu ans knaccmdukaumum

1.4.

[peBoBnaHble Moaenu:
OEepPEBbS PeLUEHN,

crnyyYanHbIn nec

OTanbl MOCTPOEHUA [fOepeBa  pelleHun, Bblbop
KpUTEPMS TOYHOCTM MpOrHO3a. Tuna BETBMEHUS.
MeTpukn  BeTBNeHWss Ha  OCHOBE  npupocTa
uHpopmaumm (anroputm ID3), HopmanusoBaHHOro
npupocta wuHcopmauum (anroputm C4.5), uHaekca
xunn  (anroputm  CART). T[paBuna pasbueHus.
MexaHnam oTceyeHuss gepea. Kputepunm octaHoBa
anroputMa (MUHUMManbHOE YWUCNo ODBLEKTOB, MNpu
KOTOPOM BbIMOSHAETCS pacllensieHne , MMHUMarnbHoe
yncno obbEeKTOB B NUCTbSAX, MaKCUMarbHasi rnybuHa
aepeBbeB. [lepeobydeHne pellawwnx OepeBbEB.
CnyyanmHbin nec. OOyyeHMe criyyamHoro neca.
[OCTOMHCTBA M HeJoCTaTKM CryYamHoro fneca

MalumHHoe
obyyeHne Ha
a3bike Python
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AHcambnu mogenen
BarruHr, 6ycTuHr,
rpagueHTHbIN ByCTUHT

BarruHr, crnyyanHbii nec Kak npumep 6arrmHra. barrmHr
NMHeNHbIX KnaccudukatopoB. byctunr. Adaboost ons
aHcambnsa n3 npocTbix AepeBbeB (NHen). CpaBHeHue
pesynbtatoB 6ycTuHra ana cnabbix W CUMbHbIX
mogenen. [pagveHTHbIn  OBycTUHr. [pagneHTHbIN
OycTuHr B 3agave perpeccun. pagneHTHbIN OYCTUHT B
3apgave knaccudukaumun. pagueHTHbIi BYCTUHT Hag
OEepPEBbAMMN.

MalumHHoe
obyyeHne Ha
a3bike Python

1.6

AHanm3 TeKCTOBbIX AaHHbIX

MpencTaBneHne TEKCTOBbLIX AaHHbIX B BUAE «MeLlKa
cnoey. CTton-cnosa. MacwTabupoBaHue AaHHbIX C
nomouybto tf-idf. Mogenb «meLlka crnoB» ans
rnocnenoBaTenbHOCTEN N3 HECKOMbKUX CIOB (N-rpaMm)
MpoaBuHyTas TOKEHU3aLMS, CTEMMUHT U
nemmaTusauus

MopgenupoBaHne TeM U Knactepusauusi OKYMEHTOB.
JlaTteHTHOe pasmelleHne Jupuxne

MalumHHoe
obyyeHne Ha
a3bike Python

2. JlabopaTopHble 3aHATUS

21

OB630p OCHOBHbIX

HeobxoauMbIX OubnuoTek

a3bika Python

Bubnmoteka NumPy agna  onTuMu3npoBaHHbIX
BblYMCMEHUN Hag MaccuBamu JdaHHbiX. BBegeHue B
MaccuBbI BmbnnoTteku NumPy. BbinonHeHune
BblYMCIIEHUN Hag maccuBamy Gubnuotekm NumPy,
yHuBepcanbHble dyHkuun Onepaunv Hag AaHHbIMK B
oubnuoteke Pandas. O6paboTka OTCYTCTBYHOLLMX
AaHHbIX. ArpermpoBaHne M IpynnupoBKa.
Busyanusaumss ¢ nomouwlbto 6mubnuotekm Matplotlib.
JInHenHble rpacouky,  gumarpammbl paccesiHus,
rmcTorpammbl, TpexmepHble rpadumki. 3HaKoOMCTBO C
6ubnunotekon mawwwuHHOro 06yyeHus Scikit-Learn.
['MnepnapameTpbl M NpOBepKa kKa4ecTBa MOAENu

MalumHHoe
obyyeHne Ha
a3bike Python

2.2

MoctpoeHune n otbop

NpuU3HaKoB

WN3eneyeHune npusHakos (Feature Extraction).
MpeobpasoBaHusa npusHakos (Feature
transformations): kogupoBaHWe HEYNCNOBBIX AAHHbIX,
HOPMUpPOBKa M kKannbpoBKa, 3anosfiHeHe NPOMNyCcKoB
Bbibop NpuU3HaKoB (Feature selection):
cTaTUCTMYECcKMe noaxoAbl, Bu3yanusauusi, oTbop C
MCNonb30BaHNEM MoZenen

MawwwnHHoe
obyyeHne Ha
a3blke Python

2.3.

PelneHnne 3apaun

perpeccum

Pa3bop npumepa MNOCTPOEHMSI MOAENU JIMHEeNHOWN
perpeccuu Ans 3agayu npeackasaHus BerocuneHoro
Tpaduka

OT16op ® KoOMpoOBaHME npusHakoB. BwuayanbHoe
CcpaBHeHue obwero u npeacka3aHHOro MoAernbio
Tpadumka. [NpoBepka kayecTsa

MawwnHHoe
obyyeHne Ha
a3blke Python

2.4

PelwweHne 3agaun

Knaccudukaumn.

Pa3bop npumepa NoCTpoeHWUs Moaenu NormcTUHeCcKom
perpeccun Ans  3agayvM  MpeAckasaHus  oTToka
KnneHToB  mobunbHoro  onepatopa. Otbop wu
KooupoBaHue npusHakoB. MpoBepka kavecTBa MoAenu
C NOMOLLbI0 NEPEKPECTHOW NPOBEPKM.

MawwunHHoe
obyyeHne Ha
s3blke Python
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[peBoBunaHble Moaenu:
OepeBbS peLleHni,

Pasbop npumepa MOCTPOEHWsS MoAenu Aaepesa
pelweHnn  Ana  3a4adn  npeackasaHus  mcxoda

MalumHHoe
obyyeHne Ha




ClnyYanHbIn nec

GyTOONBLHOrO Matya. AHanu3 OepeBLEB, MOSTyYEHHbIX
npy MCMONb30BaHMKN pasnuyHbIX MeTpuk. NocTpoeHne
Modenun Cry4yamHOro feca Ha npuMmepe 3agadv
KpeauTHoro ckopuHra. KoaupoBaHue npu3HakoB W
3anojiHeHne nponyleHHbIX gaHHbIX.

a3blke Python

2.6 AHcambnu mogenen Pasbop npumepa nocTtpoeHuss mogenu rpaguveHTHoro | MawwuHHoe
BarruHr, 6ycTuHr, OycTnHra Ans 3agjaunm pacno3HaBaHWs PYKOMUCHBIX | oBydyeHne Ha
rPagueHTHbIN ByCTUHT undpp us bubnumotekn MNIST. a3bike Python

2.7 AHanns TekCToBbIX AaHHbIX | Pa3bop npumepa nocTtpoeHusa mogenu aHanu3a | MawwuHHoe

TEKCTOBbIX AOaHHbIX AnAd 3agayvn  onpegeneHunsa
TOHaJIbHOCTU KNHOOT3bIBOB.

obyyeHne Ha
a3bike Python

13.2. Tembl (pasgenbl) QUCUUNIIMHBI U BUAbI 3aHATUN

HanmeHoBaHue TemMbl

Bugpl 3aHaTUR (4acoB)

Ne (pasgena) gucumnimHbl
n/n CamocTosTenbHas
Jlekumn | MNpaktudeckne | JlabopaTopHbie Bcero
paboTta
BBegeHne B mallMHHOE
1 06y4eHne. OCHOBHbIE 4 4 10 18
ornpeneneHns n NoCTaHoOBKN
3ajau.
O630p OCHOBHBbIX 10 18
2 | HeobxoanMbIX BUONMOTEK 4 4
a3blka Python
3 MoctpoeHue n otbop 4 4 10 18
npu3HaKkoB
4 | PelwweHve 3agaym perpeccum 4 4 10 18
PelueHnuve 3apayn 10 18
5 4 4
Knaccudukauuu.
[peBoBuaHbIE MOOENN: 10 18
6 | OepeBbs peLueHun, 4 4
cnyvaviHbIn nec
AHcambnu mogenen 10 18
7 | BarruHr, 6ycTuHr, 4 4
rpagueHTHbIN BYCTUHT
8 | AHanmn3 TeKCTOBbIX AaHHbIX 4 4 10 18
NToro 32 32 80

14. MeToau4yeckue yKkasaHuMAa Ans ody4aroWmxca no 0OCBOEHUIO AUCLUMNIIUHbI
[na nydwero ycBoeHusi maTtepuana CTydeHTam peKkoMeHAyeTcsl AOoMallHsAA paboTa C KOHcrekTamu
NeKUMn, npeseHTauMsiMM, BLIMONHEHWE NPaKTUYECKMX 3afdaHui ONs caMoCTosITeNbHOW paboThl,
BbIMOSIHEHNE NabopaTopHbIX paboT, UCMONb3oBaHME PEKOMEHOOBAHHOW NUTEpaTypbl U METOAMYECKUX

maTepuasnos, B TOM YuCfe pasMeLLeHHbIX Ha CTpaHuue Kypca

«MalumHHoe obyyeHve» Ha nopTane

«OneKTpoHHbI yHUBepcuTeT BIY» https://edu.vsu.ru/course/view.php?id=3579, aBtop Kawwupuna N.J1.
B pamkax obwero obbema 4acoB, OTBEAEHHbIX ANSA WU3yYeHWst OUCUMNMMWHBI, NpegycMaTpuBaeTcs
BbINOSIHEHME CneayrLwmnx BUA0B camocToaTenbHbix paboTt ctygeHToB (CPC): ndyvyeHme TeopetTmyeckoro
MaTepuana, HanucaHwe nporpamm no TemMam, U3y4eHHbIM Ha NEKUNOHHBIX U NPAKTUYECKUX 3aHATUS
Mpu ncnonb3oBaHUM ANCTAHLMOHHbBIX 06pa3oBaTeNbHbIX TEXHOMNOMMIN N ANEKTPOHHOrO 0By4eHUs
BbINOSHATL BCE YKa3aHus npenogasartenen no pabote Ha LMS-nnaTtdopme, cBoeBpeMeHHO
noaknoyaTbes K online-3aHaTusam, cobnogaTte pekoMmeHAauumn no opraHnsaunm CaMoCTOATENbHON
paboTbl

15. lMepeyeHb OCHOBHOW W [AONOSIHUTENbLHOMW nUTEpaTypbl,

pecypcoB MHTEpHeT,

HeoOGXxoAuMbIX ANA OCBOEHUSA AUCLUNIIUHBI (criucok numepamypbl 0pOPMISEMCs 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrions3yemcsi obuwasi CK8O3Hasi Hymepauyus 0518 ecex sud08 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:

Ne n/n

MNCTOYHMK

1 Pawka, C. Python n mawmHHoe oby4eHune: [OneKkTpoHHbIN pecypc] : pykoBoacTeo / C. Pawka ;



https://edu.vsu.ru/course/view.php?id=3579

nep. ¢ aHrn. JloryHoBa A.B.. — 3OnekTpoH. gaH. — Mockea : LMK lNpecc, 2020. — 418 ¢c. —
Pexxum gocrtyna: https://e.lanbook.com/book/100905

Koanbo, J1.IN. NocTpoeHne cucteM MalIMHHOIO 00y4YeHUust Ha sa3blke Python [OneKTpoHHbIN

2 pecypc] / J1.IN. Koanbo, B. Pu4apT ; nep. ¢ aHrn. CnvHkuH A. A.. — OnekTpoH. gaH. — Mocksa :
OMK IMpecc, 2018. — 302 c. — Pexwum goctyna: https://e.lanbook.com/book/82818

®nax, . MawwuHHoe obyyeHne. Hayka n NCKyCCTBO MOCTPOEHUS anropnuTMoB, KOTOpble

3 N3BMeKalT 3HaHWSA U3 AaHHbIX [ONekTpoHHbIN pecypc] / . dnax. — OnekTpoH. AaH. — Mocksa :
OMK IMpecc, 2019. — 400 c. — Pexwum goctyna: https://e.lanbook.com/book/69955

6) gononHuTenbHasa nNuTeparypa:

Ne n/n McToYHUK

Mnac Ox. Bangep Python ansa cnoxHbix 3agay: Hayka o0 AaHHbIX U MalUMHHOE oBy4eHune. —

4 CrI6.: Nutep, 2018. — 576 c.

Matepuans! K kHure: https://github.com/jakevdp/PythonDataScienceHandbook

Cunen Ossn, Mencmar ApHo, Ann Moxamed. OcHoBbl Data Science u Big Data. Python u Hayka
0 faHHbIX. -Cl16.: NMutep, 2017. -336 c.

6 BpuHk X., Puyapac ., ®eseponcd M. MawuvHHoe obyyeHue. -Cl16.: MNutep, 2017. -336 c.:
WapaeH, b. KpynHomacwutabHoe mawmHHoe obyyeHne BmecTte ¢ Python [OnekTpoHHbIN pecypc]
: yuebHoe nocobue / b. WappeH, J1. MaccapoH, A. bockeTTun ; nep. ¢ aHr. A. B. JloryHoBa. —
OnekTpoH. gaH. — Mockea : JMK Tlpecc, 2018. — 358 c. — Pexum gocrtyna:
https://e.lanbook.com/book/10583

BbtorvH, B.B. MaTemaTtnyeckme oCHOBbI MaLLIMHHOTO 06Yy4eHNs1 1 MPOrHO3MPOBaHNS

8 [OnekTpoHHbI pecypc] : ydebHoe nocobme / B.B. BbtornH. — OnekTpoH. gaH. — Mockea :
MUHMO, 2013. — 304 c. — Pexxum goctyna: https://e.lanbook.com/book/56397

Kyk, [1. MalimHHoe oby4eHmne ¢ ncrnonb3oBaHuemM 6mbnunotekn H20 [OnekTpoHHbIn pecypc] / [.
9 Kyk ; nep. ¢ aHrn. OrypuoBa A.b.. — 3nekTpoH. aaH. — Mockea : IMK lMpecc, 2018. — 250 c.
— Pexxum poctyna: https://e.lanbook.com/book/97353

B)MHGOPMaLIMOHHBIE 3NEKTPOHHO-00pa3oBaTernbHble pecypchl (OduumnanbHble PeCYpChbl MHTEPHET):

Ne n/n Pecypc

A.Miwonnep, C.I'engo - BeegeHne B MallnMHHOe 00y4yeHue ¢ nomollbto Python. PykoBoacTteo ans
cneumanucToB no pabote ¢ gaHHbIMK — 2017

3NEKTPOHHBbIV pecypc cBoboaHOro focTyna:

10 https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.qvido-vvedenie-v-mashinnoe-
obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-
2017.compressed-1.pdf

MaTepuansl K kHure: https://github.com/amueller/introduction to_ml with _python

MawmHHoe o6yyeHmne (kypc nekumn, K.B.BopoHuoB)

11 http://www.machinelearning.ru/wiki/index.php?title=MawwunHHoe 06y4eHune
(kypc nekuwmi, K.B.BopoHL0B)

12 https://www.kaggle.com/ - oHnaviH nnardopma A5 NPOeKTOB B 00M1aCTW HAayKM O AaHHbIX

13 UCI Machine Learning Repository — peno3utopun HabopoB JaHHbIX 4118 MaIMHHOIO 00yYeHus
- http://archive.ics.uci.edu/ml/

14 Pecypc, NOCBALLEHHbIN MallMHHOMY 06Yy4YeHmo, pacno3HaBaHuio 06pas3oB U
WHTENNeKTyansHOMy aHanunsy AaHHblX. - http://machinelearning.ru

15 OTKpbITbIN Kypc MallMHHOTO 06y4eHus https://habr.com/company/ods/blog/322626/

Kypc «MalumHHoe o6ydeHmne Ha a3bike Pythony Ha nopTtane « ONeKTPOHHbIM yHUBepcuTeT BITY»,
16 aBTop KawwupuHa W.J1.
https://edu.vsu.ru/course/view.php?id=3579

16. MNepeyeHb y4eOHO-MeTOOUYECKOro obecnevyeHus Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHUKU, MemoOu4YecKue yKa3aHusi 0 BbIMOSTHEHUIO
rnpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n MIcToYHUK

Kypc «MalumHHoe o6ydeHune Ha a3bike Pythony Ha nopTtane « ONeKTPOHHbIM yHuBepcuTeT BITY»,
1 asTop KawwupwuHa N.J1.

https://edu.vsu.ru/course/view.php?id=3579

BpuHk X., Puyapgc L., ®esepond M. MawwuHHoe oby4yenune. -Cl16.: MNutep, 2017. -336 c.:

2 MaTepuarnsl K KHure:

https://qithub.com/brinkar/real-world-machine-learning

3 KawwpuHa W.J1. VickyccTBEHHbIE HENPOHHbIE ceTu, BopoHex, N3-so BI'Y, 2014-96 c.



https://e.lanbook.com/book/100905
https://e.lanbook.com/book/82818
https://e.lanbook.com/book/69955
https://e.lanbook.com/book/10583
https://e.lanbook.com/book/97353
https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoe-obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-2017.compressed-1.pdf
https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoe-obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-2017.compressed-1.pdf
https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoe-obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-2017.compressed-1.pdf
https://github.com/amueller/introduction_to_ml_with_python
https://www.kaggle.com/
http://machinelearning.ru/
https://habr.com/company/ods/blog/322626/
https://edu.vsu.ru/course/view.php?id=3579
https://edu.vsu.ru/course/view.php?id=3579
https://github.com/brinkar/real-world-machine-learning

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble TMpU peanus3auum y4ebHOWM
OUCUMNNUHBLI, BKIOYaA [OUCTaAHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
3NneKTpoHHoe obyyeHue (0), cmewaHHoOe ob6y4YeHue):

AvcuunnuHa peanu3yeTcd C  MPUMEHEHMEM  3NEKTPOHHOTO  OOyveHWss U OUCTaHLMOHHbIX
obpasoBaTenbHbIX TEXHOMOrMW. [na opraHusauMm CamMoCTOsITENbHOW paboTbl  OBy4varomxcs
NCNOMNb3yeTCs OHMAaNH-KypC ANEeKTPOHHbIN y4ebHbin Kypc «MawwunHHoe obyyeHne Ha a3bike Python» Ha
nopTtane «ONeKTPOHHbIN yHMBepcuteT BIY», aBTop KawupuHa N.J1.
https://edu.vsu.ru/course/view.php?id=3579 , pasmelwleHHbIn Ha nnatpopme  ONEKTPOHHOro
yHuBepcuteta BI'Y (LMS moodle), a Takke MHTepHeT-pecypchl, NpMBeaeHHbIe B M.158B.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme AUCLUNIIUHDI:

Jlekumn: nekumoHHas aygutopus, ydebHas mebenb, KkoMmnbloTep (HOYTOYK), MynbTUMeaunHoe
obopygoBaHue (NpPoekTop, 3KpaH, cpeacTBa 3ByKOBOCNPOU3BEAEHUS).

MpakTnyeckne n nabopaTopHble 3aHATUSA: creuvanuavpoBaHHas ayauTopusi, OCHaLleHHas
y4yebHOM Mebenbio M nepcoHanbHbIMKW KOMMbOTEPAMU ANs UHAMBWUAYarbHOW paboTbl C
BO3MOXHOCTbIO TMOAKMIOYEHN K ceTn «WHTepHeT» (KOMMbIOTEpHblE KMacchl, CTyauu),
MynbTUMeauiiHoe obopyaoBaHme (MPOEKTOp, 3KpaH, CPEACTBA 3BYKOBOCMNPOU3BEAEHUS).

CamoctoaTtenbHas paboTta: yyebHas Mebenb, KOMMbIOTEPHLIA KNacc, KOMMbKTEP C
BO3MOXXHOCTbLIO NOAKMOYEHMUS K ceTh «HTepHeT» n nnatdopmMme SNEKTPOHHOIO yHMBEpcUTeTa
By (LMS moodle).

[MporpammHoe obecneyeHue:

- OC Windows 8 (10),

- NHTepHeT-bpaysep (Mozilla Firefox);

- [1O Adobe Reader;

- NaKeT CTaHAAPTHbLIX OPUCHBIX NPUITOXEHUIN ANA paboTbl C JOKYMEHTamMu, Tabnmuamm
(MonOdouc, LibreOffice);

- cneumanuaupoBaHHoe 10, gonyckaeTcs AemoBepcus unu BupTyanbHbli aHanor M10.)

19. OueHoO4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOMN aTTecTauum

Mopsiaok OLeHKM ocBoeHMs obyyarowmmmncs y4ebHoro matepuana onpegensieTcs
coepXxaHMeM crneayLmx pasaenoB ANCUMMNIIMHBI

HavnmeHoBaHue WHamnkaTtop(bl)
#/gn pasgena OuCUMNvHbI Kona;l((a;;aH OOCTWXEHNSI OueHouHble cpeacTBa
(moagyns) 4 KOMMNEeTeHUnn
BeseneHne B
MaLUNMHHOE 0By4eHMe.
1. | OcHoBHbIE MK-1 IK-1.2 Tect 1
onpeneneHna n
NOCTaHOBKW 3a4au.
O630p OCHOBHBbIX
2. HeobxoANMbIX MK-1 [1K-1.2 Tect 1
OGMbnunoTek s3bika
Python
3 MocTpoeHue n otbop K-1 [K-1.2 Tecr 2
npu3HaKoB
4 Pewenve 3anasn MK-4 [1K-4.2 BapaHue ans nabopaTtopHol paboTsl 1
perpeccum
PeleHne 3agaum NK-4 I1K-4.2 ,
5 3apaHue anst nabopatopHol paboTsl 2
Knaccudukauuu.
6 [peBoBuaHbIe MK-4 [1K-4.2 3apaHve onsa nabopartopHoit paboTsl 3



https://edu.vsu.ru/course/view.php?id=3579

HanmeHoBaHue WugukaTop(bl
r'ﬁ pasgena AucUUNnHLI K?J‘“l’/'l';‘(a;;a” ,D,(ﬂ.:TI/I)KGIE)IEIH) OueHouHble cpeacTaa
(mopgyns) KOMNeTeHummn
Moaenn: oepeBbs
peLLeHnn, cnyyamHbIn
nec
AHcambnu mogenen MK-5 I1K-5.1
7 BarruHr, 6ycTuHr, TecT 3
rpagueHTHbIN BYCTUHT
8 AHanu3 TekCToBbIX MK-5 IK-5.1 3agaHve ana nabopaTtopHoi paboThl 4
JaHHbIX
MpomexyToyHas aTTecTaums MepeyeHs 8onpocos
dopma KOHTpOnS - 9K3ameH

20 TunoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKUe MaTepuanbl, onpeaensiowue
npoueaypbl OLueHUBaHUsA

20.1 TeKywMIn KOHTPONb yCNeBaeMoCTH

MepeyeHb 3agaHnn Ansa nabopaTtopHbIX padoT
JlabopamopHasi paboma Ne 1 (no meme nuHeliHasi pe2peccusl)
1) Pa3benTe npepocTtaBneHHbIn Bam npenogasaTtenem Habop AaHHbIX Ha 0Oy4aloLlyo U TECTOBYIO YacTu B
COOTHOLEHuN 8:2.
2) Obyuute, a 3aTem NpoBanNUAMpPynTe Ha TECTOBbLIX AAHHbIX CrieayloLme Mogenu, UCNoNb3ys B KA4eCTBE METPUKM
kadyecTBa R"2, npegBaputenbHO OTMacLUTabupoBaBs AaHHbIE

o LinearRegression;

. Lasso ¢ koachpmuneHTom perynapusaumm, pasHbim 0.01.
3) NpoaHannanpynTe Ka4ecTBO NONYYMBLUUXCA MOAENEN U CPABHUTE KONMYECTBO CTPOrO HYIEBBLIX BECOB B HUX.

JlabopamopHasi paboma Ne 2 (Mo meme sioeucmuYeckasi pespeccusl)

1) PasbeniTe npegocTaBneHHbIn Bam npenogasatenem Habop AaHHbIX Ha 0Oy4aloLLyo U TECTOBYIO YacTu B
COOTHOLLEHUN 8:2.

2) NMposeguTte npeaobpaboTKy AaHHbIX: 3anofiHEHWE MPOMYCKOB, KOAUPOBaHWe, MaclTabnupoBaHve

3). ObyuuTe, a 3aTem NpoBaNMAMPYNTE Ha TECTOBbLIX AaHHbLIX MOAENb NTIOrMCTUYECKOW perpeccum

4) Boluncnute 3HaveHusa meTtpuk: recall, presision, F1-mepa, AUC-ROC. NMocTtponte ROC-kpuByto.

JlabopamopHasi paboma Ne3 (no meme [jpeeoeudHbie MOOesu)

1) PasbeliTe npegocTaBneHHbIn Bam npenogasatenem Habop AaHHbIX Ha 0Oy4aloLLyo U TeCTOBYIO YacTu B
COOTHOLLIEHUN 8:2.

2) NMpoeeguTte npeaobpaboTKy AaHHbIX: 3anofIHEHWE MPOMYCKOB, KOANPOBaHWE

3). ObyuuTe, a 3aTem NpoBanNMAMpPyWTe Ha TECTOBbIX AaHHbIX MOAENN AepeBa peLleHuiA, Cry4anHoro neca,
rpagmeHTHoro 6ycTuHra

4) Bboluncnunte 3Ha4yeHnst METPUKM TOYHOCTW, BU3yanusmpynTe AepeBo peLLeHnn.

JlabopamopHasi paboma Ne 4 (no meme AHasu3 mekcmoes)

MpakTuyeckoe 3agaHMe 2 MOCBSLEHO paboTe C TEeKCTOBbIMM OaHHBIMU U KaTeropuanbHbIMW MNpU3HaKamu u
3agayam GuHapHOW kraccudmkaumnm.

B pamkax gaHHOro 3agaHusi HY)KHO pewunTb 3agady OuHapHoW knaccudwvkauum Ons npenckasaHusi ypoBHS
3apaboTHOM NnaTtbl MO TEKCTY OOBSABMEHNSI O BakaHCUM Ha Npumepe Habopa AaHHbIX C copeBHOBaHUs Ha Kaggle.
[aHHble OCTYMNHBI MO CChISKE.

1) Pasbente nony4ymsLLyOCA BbIGOPKY HAa 00yYatoLLy0 U KOHTPOMbHY B COOTHOLEHUN 70/30

2) CospgaiiTe TEKCTOBOE OMnmncaHne 00beKTOB 0OyYatoLLEN N KOHTPOSIBHON BEIGOPOK, 00 beAMHUB 3HAYEHUST BCEX
NPM3HaKoB Kaxxaoro obbekTa BoIbopku Yepes cumMBornbl npoberna. MNMocne 3Toro nonyyYnTe NpM3HakoBoOe onvcaHne
00BEKTOB, OCYLLECTBUB BEKTOPM3ALMIO NMOJTYYMBLUMXCS TEKCTOB Npu nomoLum CountVectorizer, o6y4nB ero Ha
obyuvatoLlen BbIGOpKE M NPUMEHUB HA TECTOBOW.



http://scikit-learn.org/stable/modules/generated/sklearn.linear_model.LinearRegression.html
http://scikit-learn.org/stable/modules/generated/sklearn.linear_model.Lasso.html
https://www.kaggle.com/c/job-salary-prediction/data
http://scikit-learn.org/stable/modules/generated/sklearn.feature_extraction.text.CountVectorizer.html

3) O6yunTe norMcTuyeckyto perpeccuto u3 moayns sklearn ¢ napametTpamm no ymonyaHuio Ha obyvaroLLen
BbIOOpKeE:

4) Bblumcnute 3HadeHus ROC-AUC, E-mepebl, a Takke NOCTporiTe Matpuuy ouinbok Ha TeCcToBOW BbIGOPKeE.

5) OTcopTupyinte Beca npusHakos Ana moaenu. Kakne cnosa us BCTpeyvatoLLmxcs B Bbibopke uMetoT
Hanbonbllee/HaMMeHbLLEee BIIMSIHNE Ha 3HA4YeHWe LieneBon nepeMmeHHon? MNporHTepnpeTupyTe NonyyYeHHbIn
pes3ynbTar.

6) Co3sganTe TEKCTOBOE onvcaHue 06BbEKTOB 0by4vatoLLen U KOHTPONbHOW BbIGOPOK, 06 beAUHNB 3HAYEHMS BCEX
Npu3HaKkoB Kaxaoro obbekTa BbIGOPKM Yepes cumBonbl Npobena. [ocne aToro nonyynte NpM3HakoBoe onucaHue
00bekToB, Bbluncnme BekTop tf-idf ansa kaxxgoro oobekta nomowwm TfidfVectorizer, o6yumnB ero Ha oby4yatoLLen
BbIOOpKE 1 NPUMEHMB HA TECTOBOW.

7) 3aHOBO 06yuYMTE MOAENb

8) Bbluncnute 3HavyeHnss ROC-AUC, F-Mepbl, a Takke NoCTponTe MaTpuily omnboKk Ha KOHTPONbHOW BbIGOpKeE..
9). CpaBHWTE 3HA4YEHUSA METPUK M3 M. 8 CO 3HAYEHUAMMN, NONYYEHHBIMM B M. 4, U CPaBHUTE COOTBETCTBYOLLME
MOZenu nNo KayecTsy u3 paboThbl.

11. OTcopTupyiiTe Beca NpU3HaKoB AN MOOENM NOrMCTUYEeCcKon perpeccum u3 scikit-learn, nonyderHorn B n. 7.
Kakne cnoBa 13 BCTpeyaoLwmuxcs B BblOOpKe NMetoT Hanbornbluee/HaMMeHbLUee BNUAHNE Ha 3HaYeHue Lenesom
nepemeHHon? MNMponHTepnpeTnpymnTe NONyYeHHbIN pesynbTar.

20.2 NMpomexyTo4yHasa aTrectaums
MpomexyToyHasa aTTecTaums No AUCUUNIIMHE OCYLLIECTBNSETCA C MOMOLLLIO CReayoLwmx
OLIEHOYHbIX CPEACTB:
KOHTpOnbHO-M3MepuTenbHble  MaTepuanbl  NPOMEXYTOYHOM aTTecTaummM BKNOYalT B cebs
TeopeTnyeckme BOMPOCHI, MO3BOSIAIOWMNE OLEHUTb YPOBEHb MOSMYYEHHbLIX 3HAHWA WU MNpPaKTU4YecKue)
3agaHns, NO3BONAIOLWME OLEHNTL CTENEHb CHOPMUPOBAHHOCTM YMEHUIN U HABLIKOB.

[lns oueHnBaHUsi pe3ynbTaToB 00yYeHMs Ha 3K3aMeHe MWCMOoNb3yHTCs CrieaytoLine nokasartenu:
1) 3HaHMe y4eGHOro MaTepuana v BnageHue NoHATUNHbLIM annapaTom TEOPUM MaLUMHHOMO 0ByYeHUs;
2) yMeHVIe aHanmanpoBaTb MHOroMepHble AaHHble U npeoaoneBaTb BblYNCIUTENbHbIE I'IpOGJ'IeMbI, CBA3aHHbIe C
BbICOKOI Pa3MepPHOCTbIO AaHHbIX;
3) yMEHME  MPUMEHSITb MeTOAbl MaLUMHHOTO O0OyYeHuUs Npu  peleHMnM 3agady B pPasfnyHbIX
npuKnagaHbIx obnacTsx; ;
5) BnageHne HaBblkamu WCMNONb3oBaHUS 6GubnuMoTek nA3blka Python  ons nocTpoeHust cuctem,
obyyvatoLmxcs no npeueaeHTam
6) BNnageHue Hasbikamy MOCTPOEHUS U NPOBEPKU KayecTBa MOAeneil MallMHHOMO 06yYeHus;
7) BnafjeHve HaBblkaMW MHTEpNpeTauun NonyYyeHHbIX pe3ynbTaToB B TEPMUHAX MpUKNagHOW obnactu ¢ Lenbko
nony4yeHna HoBbIX 3HaHUN " BbIBOOOB.

NMepeyeHb BONPOCOB K 3K3aMEHY
1. OCHOBHblE MOHATUS MalUMHHOTO 06y4yeHuss. OCHOBHble MOCTaHOBKWM 3agad. [Mpumepbi
NpuKnagHblX 3agaq.
2. JlnHerHble MeToabl Knaccudukauum u perpeccum: (pyHKUMOHanbl KayecTBa, MeToAbl
HACTPOWNKN, OCOBEHHOCTN NPUMEHEHUS.
MeTpukun Ka4yecTBa anropMTMOB perpeccun 1 knaccudunkaumm.
JlnnenHaa  perpeccusa.  [llpoctas  MHoromepHas  perpeccusa.  Perpeccuss ¢
nonnHomMuanbHbIMK NpusHakamu. MeTtogbl perynapudauun: Ridge, Lasso, ElasticNet.
Jlormctnyeckaa perpeccus.
Hepesbs pelwweHnin. MeTogbl NOCTpOeHUs aepeBbeB. VIX perynapusaumsi.
Komnosunuum anroputMoB. PasnoxeHne owmnbkn Ha cmelleHne 1 pasbpoc.
CnyyaiHbIn nec, ero 0CO6eHHOCTH.
pagneHTHbIn BYCTUHF, ero OCOBEHHOCTU MpU UCMONb30BaHUN OEepeBbEB B KayecTBe
©a30BbIX anNnropuTMOB.
10. Ananus TekcToB. MacwTtabupoBaHme gaHHbIX ¢ nomoubio tf-idf. Mogenb «melka cnoe»
ANns n-rpamm.

how

©oNoO

Ans oueHuBaHWs pe3ynbTaToB OOY4YeHWs Ha 3K3aMeHe  ucnonb3yetcs 4-6annbHas Lwana:
«OTIIMYHOY», «XOPOLLUOY, «YAOBNETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.


http://scikit-learn.org/stable/modules/generated/sklearn.metrics.f1_score.html
http://scikit-learn.org/stable/modules/generated/sklearn.metrics.confusion_matrix.html
http://scikit-learn.org/stable/modules/generated/sklearn.feature_extraction.text.TfidfVectorizer.html
http://scikit-learn.org/stable/modules/generated/sklearn.metrics.f1_score.html
http://scikit-learn.org/stable/modules/generated/sklearn.metrics.confusion_matrix.html

CooTHoLLeHMe nokasaTenen, KpUTEPUEB U LKarbl OLleHMBaHUSI pe3ynbTaToB 0by4YeHusI.

KpuTepum oueHnBaHmns LLkana oueHok
Obyuvarowutica 8 nonHol mepe grnadeem MOHAMUUHbLIM arnnapamom Omisu4Ho
OaHHOU obriacmu Hayku (meopemudeckumu ocHoeamu OUCUUIIUHBI),
cdan ece nabopamopHble pabomebl, cpedHee Konu4ecmeo

rpasuribHbIX 0Meemos Ha 80rpockl mecmos ripesbiwiaem 80%.

Obyyarowutics enadeem noHIMUUHbIM anrnapamom GaHHoU obnacmu Xopouwo
Hayku (meopemuy4ecKuMu OCHo8aMu OUCUUIIIUHbI), HO He cdarl 00HY

nabopamopHyro  pabomy, cpedHee KOnu4yecmeo rpasusibHbIX

0meemos Ha 80rpockbl mecmoas Haxodumcs 8 duana3oHe 60-80%.

Obyyarowutics democmpupyem HeysepeHHoe ernadeHue Ydoesnemeopu-
MOHAMUUHBIM annapamom OaHHol obnacmu Hayku meJsibHO

(meopemuuyeckumu  ocHogsamu  ducuyunsuHel), He cdan dee
npakmu4eckux unu jiabopamopHbix pabomel, cpedHee Konu4ecmeo
rpasusibHbIX 0mMeemo8 Ha B80rpoCkbl MmMecmo8 Haxodumcsi 8
duana3oHe40-60%.

Obyyarowulics OeMoHCmMpupyem OmpbI8OYHbIE, hbpaeMeHmapHbie | Heydosnemeopu-
3HaHusi, doriyckaem 2pybbie ouwubKu, He cdan 6onee 08yx mesibHO
npakmu4eckux unu nabopamopHbix pabomebl, cpedHee Konu4ecmeo
MpasusibHbIX 0Meemoes Ha 80rpockbl mecmoe meHee 40%.

CTyOeHT, BbINOMHMBLUMKA B MOMHOM 0ObeMe nporpammy Kypca, nabopaTopHble paboThl
3a4TeHbl, U UMELLNA NocewaemMocTb 3aHaTUn 90% n 6onee, Ha YCMOTPEHWE NpenogaBaTens
MOXeT ObITb OCBODOXOEH OT BOMPOCOB K 3K3aMeHy. ToroBasi oueHka B 9TOM crydae,
BbICTaBMSAETCA B COOTBETCTBMM TONbKO CO cpeaHum Hanmnom no tecram.

20.3 doHA oueHOYHLIX cpeaAcTB C(POPMMPOBAHHOCTM KOMMETEHUUI CTYAEHTOB, PeKOMEeHAyeMbl Ans
npoBeAeHUs ANarHOCTUYECKUX paboT

KomneteHunsa-Ne OIlK-1 CnocobeH HaxoauTb, ¢opmynupoBaTb WU pewartb akTyanbHble
npo6nembl hyHAAMEHTaNbLHOW U NPUKNaAHON MHOPMATUKN U UHPOPMALIMOHHBLIX TEXHONOIMMI

Tect 1

Bonpochl ¢ BapuaHTamMu OTBETOB

1.470 Takoe TOKeHM3aLumsa B MaIMHHOM 0By4eHnn?
a) pasbueHne aHanu3Mpyemoro TeKCcTa Ha OTAerNbHbIe CroBa (MM YCTONYMBbLIE COMETaHUSI CMOB)
b) dopmupoBaHue cnosapsi Ha OCHOBE TEKCTOBOrO Kopryca
C) anropuTMm KOAMPOBAHUSA TEKCTOBbLIX AaHHbIX
d) BblgeneHne OCHOBLI CNOB

2. Yto Takoe kaTteropmanbHbii NPU3HaK?
a) nbon 4McrnoBown NpU3HaK
b) Heuncrnoson npusHak, 3HaYEHUA KOTOPOro MOXHO YNopaaoYUTb
C) NpuW3HaK, 3Ha4YeHUs KOTOPOoro 6epyTca N3 HEKOTOPOro KOHEYHOrO (hMKCMpPOBaHHOIO Habopa
d) TekcTOBbIV NpU3HaK

3. BoigendoT Takme aTanbl NOCTPOEHMss Mogenu “mellok crios” (BeibepuTte Bce noaxogswine oTBeThl M3
cnucka)

a) ToKeHusauus

b) noctpoeHune cnosaps



C) MoJenupoBaHue Tem
d) dopmnpoBaHMe paspexeHHON MaTpuLbl
e) nemmarusauuns

4. YTto Takoe nemmaTusauma’?

a) Mepa OLUEHKN BaXXHOCTU CroBa B KOHTEKCTE AOKYMEHTA, ABNSAIOLLErocs YacTblo TEKCTOBOrO
Kopnyca

b) npouecc npuBegeHna crnoBa K HopmarbHOW crioBapHOM hopme

C) npoLecc BblgeneHns OCHOBbLI CroBa

d) umucnosoe kogMpoBaHUE CroB

5.K KakoMy Tuny 3aga4vy OTHOCUTCA 3afada onpegeneHnad peIZTVIHFa (*)I/IJ'IbMa Nno TekcTam OT3bIBOB?

a) 3apava perpeccuu

b) sapaua knaccudpukaumm

C) 3agava aHanusa TOHanbHOCTU
d) 3agauva knacrtepusaumm

6. V13 kaknx 3aTanoB COCTOUT anropmMTM NOCTpoeHust gepesa peweHni (BbibepuTe Bce nogxoasime
OTBETHI U3 cnncka)?

a) Bbibop kputepms TOHHOCTM NporHo3a

b) Bbibop kpuTepus BeTBNEHUs

c) Bbibop kputepusa npekpalieHms BeTBNeHN (ocTaHoBa)

d) Onpegenenune "nogxogawmx” pasmepos aepesa (0bpeska)
€) Bbibop cTpykTyphbl oepeBa

7. Y10 Takoe O3rrnHr?

a) oauH U3 MeTOA0B perynspusauuy B 3agadax MallMHHOro oby4YeHust

b) npoueaypa nocneaoBaTenbHOrO NOCTPOEHUSI KOMMNO3ULMKN anrTOPUTMOB MaLLMHHOMO 0BYy4YeHUs,
Korga Kaxkablii crnegyoLmin anroputm CTPEMUTCS KOMMNEHCMPOBATb HEAOCTATKM KOMMNO3ULNM
BCeX npeablayLmx anroputMoB.

C) npoueaypa He3aBUCUMOrO MOCTPOEHUSI KOMMO3ULMM anropUTMOB MaLLMHHOMO 0ByYeHUs.

d) MeTop nony4YeHnss BEKTOPHOro NpecTaBreHnst TeKCTOBbIX AaHHbIX

8. C nomoLLpblo MeToaa [epeBbeB PeLleHMint BO3MOXHO peLleHne 3aaad:

a) TOrbKO perpeccum

b) knaccudumkaumm n perpeccum
C) TonbKO Knaccudumkaumm

d) TonbKko Knactepusaumm

9. Yto takoe AUC-ROC (BbibepuTe Bce nogxoadlime oTBEThl U3 criMcka)?

10.

a) arpervpoBaHHas XxapakTepucTuka kavyecTsa BUHapHOM Knaccudukaumm
b) nnowagb nog ROC-kpmBon

C) Aucnepcusi oWNBKN perpeccMoHHON Mogenm

d) KpuTepui BeTBMNeHUs B anropuTMe NOCTPOEHUs aepeBa peLLeHuni

€) MeTpuKa TOMHOCTM B 3afayax MaluMHHOro oby4veHus

O6yuyaroLas Bblbopka — 3T0...

a) rpynnMpoBka 06bEKTOB HA OCHOBE AaHHbIX, OMMChIBAKOLLMX CBONCTBA OOBHEKTOB
b) Habop gaHHbIX, KaXx4asa 3anMcb KOTOPOro NpeacTaBnseT cobon ydebHbIn Npumep, cogepXaLlni
3a4aHHOEe BXOOHOE BNUSIHWE, U COOTBETCTBYHIOLLMI €MY NPAaBUSIbHBIA BEIXOAHOW pe3ynbTaT
C) BbISIBIEHME B CbIpbIX AaHHbIX paHee HEN3BECTHbIX, HETPUBMASbHbIX, MPAKTUYECKN NOME3HbIX U
AOCTYMNHbIX MHTEepNpeTauun 3HaHUM, Heob6XoaUMbIX A5 NPUHATUSA PEeLUEHNIA B Pa3NNYHbIX
chepax yenoseveckom AesaTenbHOCTH
d) Habop AaHHbIX ONst TECTUPOBAHUS MOAENM



11. Knaccudukauus — 3To ..
a) OoTHeceHue OOBbEKTOB K OQHOMY M3 3apaHee U3BECTHbIX KNaccoB
b) npouecc dhopmmpoBaHNS KNACCOB M OTHECEHUS] OOBLEKTOB K OQHOMY M3 HUX
C) OTHeceHue OOBLEKTOB K OQHOMY M3 3apaHee HEN3BECTHbIX KNaccoB
d) nowuck knacTepoB B AaHHbIX

BOHpOCbI C KPaTKUM TEeKCTOBbIM OTBETOM

1. fana Tabnuvua, cogepxalias UCTUHHOE 3HayYeHue LieneBoro npusHaka Y u npeackasaHHoe 3HaveHue
Y'. 3HaueHune owmnbkmn MAE paBHoO ...

ObbekT HeueneBble npu3Hakn | Y b

A 1 0

B 2 |2

C 3 2

D 0 4 5

E 5 3
OteeTt: 1

2. Yemy paBHO 3HaudeHne dyHKuMoHana owunbkn MAE ana gna obydaroweln BblOOpKM M3 Tpex
NPUMEpPOB, ecnn pearnbHble Bbixoabl mogenn Y= (0.1, 0.6, 0.8) , a uenesble (Tpebyembie) BbIXOObI
D=(0, 0.5, 0.4) ? B oteeTe ykaxute 10*"MAE.

OtBerT: 2

3. YKaxute makcumarnbHO BO3MOXHOE 3HaYeHne MeTpukn R?
OtgerT: 1

4. Yemy paBHO 3HadeHne owmndbkn MSE ans BblGopkM M3 ABYX 00y4aloLLMX BEKTOPOB , ECNN pearnbHble
BbIXoabl Mogenn Z =(zi,z2)= (0.27, 0.43) , a uenesble (NpaBunbHble) Bbixoabl Y =(y1,y2)= (0.29, 0.23)7?
B otBeTe ykaxuTte 10000* MSE

OtBeT: 202

Tect 2
Bonpocbl ¢ BapuaHTamMmm oTBETOB

1. Insa yero HyxXHa perynsapusauus B 3agadax ManmHHoro obyyenns ((Beilbepute Bce nogxogswime
OTBETbI U3 cnuncka)?

a) 4ToObI NpenoTBpPaTUTL NEPeobyyeHne Mogenu

b) 4TO6BI OGHYNINTL KOIPULMEHTBI MPU HE3HAUUMbIX MPU3HAKaX

C) 4TOoGbl Ao6aBMTbL B LEeNeBYyD OYHKUMIO WTpad, KOTopbin 6Gbl HakasbiBan Mogerb 3a CrAWULKOM

tonbLmne KoadhPULMEHTDI
d) 4TOGbI COCTaBUTL NNaH NPOBEAEHMSA UCCNEeAO0BaHNS
€) Ana popMnpoBaHNS AOKYMEHTaUun 0 Xxoae uccnegoBaHns

2. Y10 Takoe dnactuyHaga ceTtb?

a) MeTtop perynsapusaunn, coyeTaroLwmi ncnonb3osaHune [pebHeBomn perpeccun un Jlacco
b) meToa Hopmanusaumm gaHHbIX

C) MeTop pasfereHns Bolbopku Ha oByyarloLLyo U TECTOBYHO

d) meTon noucka napameTpoB perpeccun nytem nepebopa

e) metod hopMUpPOBaHMKS MiaHa uccrnegoBaHus



3. Kak HasbiBaeTcs 3agada, HanpaBneHHasi Ha NpeAckasaHue 3Ha4YeHust TOM UM MHOW HenpepbIBHOM
YMCNOBOW BENUYMHbBI A1 BXOAHbBIX AaHHbIX?

a) Perpeccus

b) Knaccudumkaums
c) Knactepusaums
d) TokeHusaums

4. Kakoe 13 nepeuncrneHHbix aHadeHmin HE moxeT npuHuMaTh meTpuka R?

a) 0
b) 1
c) 11
d) -0.1

5. MHOXeCTBO NpMMepOoB, UCMOMb3yeMoe A1 KOHCTPYMPOBaHUS MOAENW, Ha3biBaETCs. ..

a) oby4yarmm MHOXECTBOM

b) TecToBbIM MHOXECTBOM

C) BanuAauUMOHHLIM MHOXECTBOM
d) KOHCTPYKTMBHBIM MHOXECTBOM

6. MHoxecTBO npumepoB, ucnonbdyemMoe nAOna npoBepKnu pa6OTbI CKOHCprI/IpOBaHHOIZ mMogenu,
Ha3blBaeTCA...

a) oby4atowien BoiGopKom
b) TectoBon BbIGOpPKO

C) CUHTETMYECKOW BblIGOPKOW
d) npoBepo4HOM BLIGOPKON

7. NepeobyyeHue - 3TO ...

a) Korga NoCTpOeHHas Moferlb XOpowo obbscHseT npumepbl 13 oby4varowen BbIGOPKU, HO MIIOXO
paboTaeT Ha HOBbIX JAHHbIX

b) uanuwHee obGyyeHne mogenu, He garollee NpMpocTa TOYHOCTH

C) NOBTOPHOE 0By4YeHne MOAENW A51sl MPOBEPKN ee KOPPEKTHOCTM

d) poobydeHne mogenu Ha HOBbIX AAHHbIX

8. YT0 13 nepeymcrieHHoro sBnsieTcst NpuM3Hakom nepeobyyeHns mogenm

a) korga owmnbka Ha obyyatoLlen Bolbopke HM3Kas, a Ha TECTOBOW BblCOKas
b) korga owmnbka Ha oby4atoLLen BeIBOpKe BbICOKas, a Ha TECTOBOW HMU3Kas
C) korga owmnbka Ha obyyatoLlen n Ha TeCToBON BbIGOpKe HMU3Kas

d) korpa owmnbka Ha obyyatoLlen n Ha TeECTOBOW BbIOOPKE BbiCOKas

9. PeweHune 3aga4dn perpeccum ...

a) fAsnseTca peweHnemM 3agayn "obydeHusa 6e3 yuntens"

b) BoamoxHo 6e3 oby4yatoLlert BbIGOPKM AaHHbIX

c) TpebyeT HekoTOpoW obyyatoLlen BbIBOPKM OAaHHBIX

d) He TpebyeT npeaBapuTenbHON NOArOTOBKM O0YyYaloLWmMX AaHHbIX

10. C nomoLLblo Kakoro meTtoa onpenensatoT Ko3PUUNEHTbI YpaBHEHUS NIMHENHOW perpeccuu:

a) mMeToda HaMMEHbLUMX KBagpaToB
b) cumnnekc-meToga



c) metoga KpoHekepa
d) meTofa BKOYEHUI N UCKINIOYEHNI

11. CornacHo MeTody HaMMEHbLUMX KBagpaToB, B KayecTBe OLIEeHOK KO3(h(ULMEHTOB perpeccumn
crieqyeT UCnonb3oBaTh BEMWUYMHbI, KOTOPbIE MUHUMU3UPYIOT CYMMY KBaApaToB OTKITOHEHMWIA:

a) (rakTU4eCcKnx 3Ha4YeHUn 3aBMCUMON NepeMeHHOM OT ee CpeaHero 3Ha4yeHus

b) pacyeTHbIX 3Ha4YeHMn 3aBMCUMON NEpPEMEHHOMN OT ee CpeaHero 3HavyeHus

C) aKTU4EeCKNX 3HAYEHUI 3aBMCUMOWN NEPEMEHHOM OT €€ PaCYETHbIX 3HAYEHUI
d) mMakcumarnbHOro 3HayeHus 3aBUCMMOMN NEPEMEHHON OT ee CPeaHEro 3HaYeHns

12. YTo Takoe nuUHenHasa perpeccus?

a) 970 npom3BoSibHAsA YHKUMOHANbHas 3aBMCUMOCTb, KOTOpasi MO3BOMSIET MNPOrHO3MPOBaTb
N3MEHEHMS HENPEPbIBHLIX YNCIIOBbLIX MAapaMeTPOB;

b) mMogenb 3aBUCMMOCTU HENPEPLIBHOW NEPEMEHHON Y OT OOBLACHAKLWMX ee aKkTopoB, B KOTOPOW
PYHKLMS 3aBUCMMOCTU ABNAETCS NIMHENHON

C) Mogernb 3aBMCMMOCTU KaTeropvanbHOW MepemMeHHOW Yy OT obbAcHAWMX ee ¢hakTopoB, B
KOTOpPOW (PYHKLMNSA 3aBUCUMOCTU SIBASIETCA NUHENHON

d) oavH n3 meTogoB Knaccudumkalmm

13. MMpwn pelueHun 3agadun perpeccum WULyT..

a) npasuna unu Habop npaBun B COOTBETCTBUMN C KOTOPbIMU NOOON HOBLIN OOBLEKT MOXHO OTHECTM
K OAHOMY W3 KI1accoB;

b) dyHKUMOHaNBHbIE 3aBUCUMOCTHU, KOTOPLIE NO3BOMNAOT MPOrHO3MPOBaTb N3MEHEHUSA
HenpepbIBHbLIX YUCIOBbIX MapamMeTpoB;

C) COOTHOLUEHUs Mexay 3aBUCMMbIMU U HE3AaBMCUMbIMY NMoKasaTensmMm u NnepeMeHHbIMU B
HarnagHom N NOHATHOW YenoBeKy dhopme;

d) rpynnbl, Ha KOTOPbIE MOXHO pas3aennTb 06bEKTLI, AaHHbIE O KOTOPbIX MOABEPralTCs aHanuay.

BOHpOCbI C KPaTKUM TEKCTOBbIM OTBETOM

1. NaHa maTtpuua owmnbok anroputma knaccudpumkaumn. Belumcnute precision (MCnonb3ynTte B Ka4ecTse
pasgenutens Lenomn n gpobHOM YacTu TOYKY)

MNCcTuHHBIN Knacc

1 -1
MpenckasaHHbIN Knacce 130 10
-1 20 20

OtBeT: 0.75

2. Jana maTpuua owmnbok anroputma knaccudpmkauum. Beluncnute recall (ncnonb3ynte B kavyecTse
pasgenutensd uenomn n gpobHoM YacTh TOUKY)

MNCcTUHHBIN Knacc

1 -1
[Npencka3aHHbIN KIlacc 1 30 10
pea 1 20 20

OTtBeT: 0.6

3. Jana maTpuua owmnbok anropntma krnaccudvkaumn. Beluncnute accuracy (MCnonb3ynTe B KavyecTBe
pasgenutens Lenomn n opobHOM YacTn TOUKY)

MNCcTUHHBIN Knacc
1 -1



1 30 10

lMpenckasaHHbIN Knacce 1 20 20

OTBeT: 0.625

4. laHa maTpuua ownboK, NOCTPoeHHas no pesynbTatam paboTbl HEKOTOPOro anropuTma
knaccudumkaummn. Obwasn TOYHOCTb (accuracy) paBHa...(UCMonb3ynTe B Ka4eCTBE pasdenuTens Lenon n
OpOGHON YacTh TOYKY)

MCTUHHBbIN Knacc

1 -1
lMpenckasaHHbIN Knacce 1 2 20
-1 20 15

OtBeT: 0.5
5. [laHa maTpuua owmnbok, NOCTPOEHHad Mo pesyrnbTataM paboTbl HEKOTOPOro anropuTma
knaccudukaumm. Obwasa TOYHOCTb (accuracy) paBHa... (MCNONb3ynTe B KAYeCTBE pasaenuTens Lenomn un

OpPOGHONM YacTh TOYKY)

MCcTnHHBIN Knacc

1 -1
[NpenckasaHHbIN Kracc 1 o0 20
pea 1 5 50

OTtBeT: 0.8

6. Yemy paBHO 3HadeHue yHkuMoHana ownbkn MAE ana gns obydatowen BblOOpKM U3 Tpex
NPUMEpPOB, €CNN  pearnbHble Bbixogbl mogenu Y= (0.2, 0.5, 0.8) , a ueneBbie (Tpebyembie) BbIXxoabl
D=(0, 0.5, 0.7) ? B otBeTe ykaxute 10*MAE.

OtBerT: 1

TecTt 3
Bonpocbl ¢ BapuaHTaMu OTBETOB

1. Accuracy - aTo...
a) [onsa npaBuibHbIX OTBETOB anroputMa krnaccudukaumm
b) BenuuunHa owmnbkn anroputTma perpeccum
C) [onsa HenpaBuWIbHbIX OTBETOB anroputmMa Knaccudukaumm
d) meTpuka B 3agaye knacrtepusaumu

2. BoibepuTte BCce noaxogsime oTBeThl U3 cnmcka

a) Bbicokas accuracy He Bcerga roBopuT O KayecTBe MOAENnu B Cryyae HepaBHOMEPHOrO
pacnpeneneHuns Krnaccos.

b) Precision u recall He moryT 6bITb paBHbI

c) Precision MoxeT ObITb paBeH HyIHO

d) Precision, recall n accuracy moryT 6bITb paBHbl 1 B criydae 6e3o0wmnboyHon knaccudukaumnm

e) Precision Bcerga 6onbLue recall

3. B 3agaye meguuMHCKOM OMarHOCTUKM knacc "1" -aTo GonbHble MaumeHThl, knacc "-1"- 3qopoBble.
Torpa precision - 370...

a) pons GonbHbIX cpeau NauMeHToB, Pacno3HaHHbIX anropUTMOM Kak 60MbHbIe
b) pons 300poBbIX CpPean NauMEeHTOB, pacno3HaHHbIX anNropUTMOM Kak GornbHble
C) [OoNs NauMeHTOB, pacro3HaHHbIX anropuTMoM kak 6onbHble, cpean 60MbHbIX
d) pons nauMeHTOB, pacro3HaHHbIX anropMTMOM Kak 340pOoBble, cpean GonbHbIX



4. B 3apavye mMeaMUMHCKOW OMarHOCTUKM knacc "1" -3To 6onbHble MaumeHTbl, knacc "-1"- 34opoBble.
Torpa recall - aTo...

a) pons GornbHbIX cpeau NauMeHToB, Pacno3HaHHbLIX arropuTMOM Kak 6ombHbIe
b) pons 300poBbIX CpPean NauneHTOB, pacno3HaHHbIX anNropUTMOM Kak GorbHbIE
C) [ons NauMeHTOB, pacro3HaHHbIX anropuTMOM Kak 6onbHble, cpean AeNcTBUTENbHO GOMbHBbIX
d) pons nauMeHTOB, pacro3HaHHbIX anropMTMOM Kak 340pOoBble, cpean GonbHbIX
5. 3apgava knaccuduKaumm CBOAUTCS K ...

a) HaxoXOEHW0 YacTbIX 3aBMCMMOCTEN Mexay oObekTamMmn Unmn cobbITUSMK;

b) onpepeneHuio knacca obbekTa NO ero xapakTepucTUKam;

C) onpedeneHuMio No W3BECTHbIM XapakTepucTukam OObekTa 3HayYeHuMsl HEeKOTOpOoro ero
HenpepbIBHOrO NapamMmeTpa

d) noucKy He3aBUCUMBbIX FPYMNM U UX XapakTEPUCTUK B BCEM MHOXXECTBE aHaNM3mpyembiX AaHHbIX

6. [onyctnm, yCTaHOBMNM CKaHep OTnevaTkoB NanbLeB Ha Bxof B BIY, Tenepb nobon cTyaeHT MmoxeT
NpunoXnTb naney v nonactb BHyTpb. OAHAKO CkaHep uHorga gonyckaeT ownbku. Cnyxba oxpaHbl
NepexunBaeT U O4YeHb He XO4eT, YTOObl NMOCTOPOHHME NoaM ObiNM pacnosHaHbl, kak CTyaeHTbl. Kakyo
METPUKY HeobXoOuMO MakCMMU3NpoBaTb B TakoMm cnyyae? (Bygaem cuuTaTtb, YTO Knacc 1- CTyaeHTbl
BI'Y, knacc "-1" - He CTy4EeHThI)

a) accuracy
b) Recall
c) Precision
d) R?

7. Knaccugukaums oTHOCUTCA K CTpaTernu:

a) oby4deHus 6e3 yunTtens
b) oby4yeHus c yuntenem
c) oba oTBeTa HEBEpPHDI
d) oba oTBeTa BEPHbI

8. Yto Takoe nornctuyeckas perpeccus?

a) MeTod knaccuduKkauuu, NpeackasbiBalOWMA LENeBor Kiacc Ha 0ase  KoONMYEeCTBEHHbIX
Npu3HaKkoB

b) metoa perpeccun, npeackasbiBalOLWUN 3HAYEHNE BELLECTBEHHOM LIENEBON NEPEMEHHOM

C) MeTod NOCTPOeHust aHcaMbris Mogenen ManHHOIO 0byYeHus

d) meTog knactepusauumm

9. Yto Takoe ROC-kpuBas (Bbibepute BCce BEpHbIE OTBETbLI)?

a) KpuBas, NOKasblBatoLLas CXO4MMOCTb METOAA B 3aBUCMMOCTU OT HOMepa utepaumm

b) rpadwuk dyHKUUKM NoTepb (OWMBOK)

C) rpaduk, NO3BOMSAOLLMIA OLLEHNTb Ka4ecTBO BUHapHOWM Knaccudmkaumm

d) 3aBUCMMOCTb KONMYECTBa BEPHO KNAacCUPULMPOBAHHbLIX MPUMEPOB MOMOXUTENBHOMO Kracca oT
KonuyecTsa HEBEPHO KraccudULMpOBaHHbIX NPUMEPOB OTpULATENbHOroO Knacca

e) rpaduk usmeHeHus napameTpa perynapmsaumnm

10. Kakne meTpurku MCNONb3yoTCA B 3a4advax OLEHKN KadyecTBa knaccudumkaumm (Bblibepute Bce BEPHbIE
OTBETHI)?

a) accuracy

b) Recall

c) Precision



d) MSE
e) R?
Bonpockl ¢ KpaTKUM TEKCTOBbLIM OTBETOM

1. HekoTopbin knaccudukaTtop OTHOCUT Bce 06bekThl K knaccy 1. [onyctum, 4Tto Bblibopka COCTOUT 13
50 ob6bekToB: 20 13 HUX NpuHagnexart knaccy -1, a 30 U3 HUX AeNCTBUTENBLHO NpUHaanexar knaccy 1.
O6wasn ToyHOCTb (accuracy) paBHa... (MCNONb3yNTe B KAYECTBE pasgenutens Lenon u apobHon YacTtu
TOYKY)

OtBeT: 0.6

2. HekoTopbin  knaccudmkaTop OTHOCUT BCe 0ObekTbl K knaccy 1. [lonyctum, 4to BbliGOpKa COCTOUT U3
50 obbekToB: 20 13 HMX npuHagnexar knaccy -1, a 30 U3 HMX 4eNCTBUTENBHO NpuHaanexar kraccy 1.
MeTpuka precision paBHa... (MCNONb3ynTe B KA4YeCTBE pasfgenvrTens Luenon n opobHom 4acTn TOYKyY)
OtBerT: 0.6

3. HekoTtopbin  knaccudukatop OTHOCUMT Bce 06bekThl K knaccy 1. [lonyctum, 4To BbiGOpKa COCTOUT U3
50 ob6bekToB: 20 13 HUX NpuHagnexart knaccy -1, a 30 U3 HUX AeNCTBUTENBLHO NpUHaanexar knaccy 1.
MeTpuka recall paBHa... (Mcnonb3ynTe B KA4ecTBe pa3nennutens Luenon n gpodHom 4acTh TOUKY)

OtBeT: 1

4. HekoTopbIi Knaccndmkatop OTHOCUT BCe 00beKThl K knaccy -1. [Jonyctum, 4To BblibopKka cOCTOUT U3
50 o6bekToB: 20 13 HUX AeUCTBUTENbLHO NpuHagnexar knaccy -1, a 30 n3 HMXx npuHagnexar knaccy 1.
O6wasn To4yHOCTb (accuracy) paBHa... (MCNONb3yNTe B KAYECTBE pasgenutens uenon u pobHom YacTtu
TOYKY)

OtBeT: 0.4
KpuTtepumn u wkanbl oueHnBaHusa 3agaHmm ®0C:

,D,J'IFI OLIEeHMBaHUS BbINOSTHEHNS 3a4aHNI ncnonb3yeTcA OannbHas wkana:
1) 3akpbIThble 3a4aHnsA (TECTOBLIE C BApMaHTaMu OTBETOB, CPEAHUN YPOBEHb COXHOCTH):

. 1 6ann — ykasaH BepHbI OTBET;
° 0 6annoe — ykasaH HEBEpPHbIA OTBET (MOMHOCTBIO UM YaCTUYHO HEBEPHDLIN).
2) OTKpPbITbIE 3a4aHNs (TECTOBbLIE C KPATKUM TEKCTOBLIM OTBETOM, NOBbILLEHHbIN YPOBEHb CNOXHOCTH):
o 2 Bbanna — ykasaH BepHbI OTBET;
° 0 6annoB — ykasaH HeBEPHbI OTBET (MOMHOCTLIO UK YaCTUYHO HEBEPHbIN).

3apanuna pasgena 20.3 peKOMeHAYKTCA K UCMONb30BaHUIO NPU NPOBeAEHUM AUarHOCTUYECKMX
paboT C Lenbi OLEHKU OCTaTOYHbIX Pe3yNbTaTOB OCBOEHUS AAHHOW AUCLMUMNIMHLI (3HaHWUM,
YMEHUN, HaBbIKOB).



