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PABOYASA NPOMPAMMA YYEEHOW AUCLUUNIUHBI
61.0.12 MawwnHHoe oby4yeHune

1. Koa n HaumeHOBaHMe HanpaBfieHMUsA NOAroToBKU/cneunanbHOCTH:

02.04.03 MaTtemaTtunyeckoe obecrneyeHme n agMMHUCTPUPOBAHME MHPOPMALIMOHHBIX CUCTEM
2. Mpodcdunb nogroroBku/cneymnannsayus:

YnpaBneHue npoekTupoBaHNeEM 1 pa3paboTkon MHPOPMALMOHHBIX CUCTEM

3. KBanudumkauma BbinyCcKHUKaA: MarucTp

4. dopma obyyeHUs: oyHas

5. Kachenpa, oTBevarLwan 3a peanmsaumio gucumnimHbl: MatemaTnyecknx MetogoB
nccnegoBaHus onepauumn

6. CoctaButenu nporpammbl: KawmpuHa VpuHa JleoHnaoBHa, JOKTOP TEXH. HaykK, npod)eccop

7. PexomeHpgoBaHa: HMC dakynbTeTa npuknagHon MmateMaTuku, MHPOPMaTUKM U MEXAHUKU,
MpoTokon Ne 7 ot 26.05.2023 .

8. YuebHbIn roa: 2024/2025 Cemectp(-bl): 3



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenb n3yyeHus gucumnnmHb:

O3HaKoOMIeHne Byaywmx cneumanmcToB B 0611acT MHPOPMAaLMOHHBIX TEXHONOMNIN C
npoueccamn, anroputMamm U MHCTPYMEHTaMM, OTHOCSALLUMMUCS K OCHOBHbLIM MpUHLUMNaM
MaLUMHHOro oby4eHus

3agaun yyebHom gucUUnIInHbI:

—chopMmnpoBaTb TEOPETMYECKNE 3HAHMSI NO OCHOBAM MaLUWMHHOIO oby4eHnst ang
NnocTpoeHns dopMarnbHbIX MaTeMaTUYECKUX Mogenen, aHanmsa u obpaboTkmn nHdopmaumm no
TemaTuKe uccrnegoBaHui;

—-BblpaboTaTb YMEHUS MO NPaKTU4EeCKOMY NPUMEHEHMIO METOA0B MaLLUMHHOIO 06y4YeHus
npu peLeHnn NpuKnagHblx 3agay B pasnnyHbix obnacTax, B TOM vmcrne npu pabote ¢
oonbLWNMN JaHHBIMU;

—-BblpaboTaTb YMEHUs 1 HaBbIKM MCMNOMb30BaHMs BubnunoTtek a3bika Python ans
pa3paboTkM npuKNagHoro NporpamMmMHoro obecneveHns Ha OCHOBE anropuTMOB MaLUMHHOIO
o0y4eHuns.

10. MecTo y4ye6HOM ancunnnuHbl B cTpykType OOIT:

[vicumnnuHa oTHocuTCs K 06s13aTeNbHBIM AUCUMNMHaAM 6as3oBoro uukna. [Ans usyveHus kypca
Heobxoanmbl 6a30Bble 3HAHUS MHOPMAaTUKK, NUHENHOM anrebpbl, MaTeEMaTUYECKOro aHanmaa,
TEopun BEPOATHOCTEN, MaTeMaTU4eCcKon CTaTUCTUKK, METO0B ONTUMU3aLIMN.

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNIIMHe/MOAYNIO (3HaHWUA, YMeHus,
HaBbIKW), COOTHECEHHble C NNlaHUpPyeMbIiMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEeHLUAMU) U UHAUKATOPAMM UX OOCTUKEHURA:

Kog HaseaHue Koa(bl)| WMnankatop(bl) MnaHnpyemble pesyrnbTaTbl 00y4eHUus
KOMMeTeHL MM
Or1K-1|CnocobeH HaxoanTb, | OMK- MpumeHsieT 3HaTh:
dopmynupoBaTh U 1.2 |cucTemHbIi NOOXOA| — MeToabl npedBapuTenbHO 06paboTku  [AaHHbIX
pellaTb akTyanbHble 1 MaTemMaTuyeckue (koaupoBaHuWe, cTaHZapTU3aums U Hopmanusauus,
npobnembl mMeToabl ANng ycTpaHeHue BbIGpOCOB, 3arnofHEHNE NPOMNYCKOB);
hyHOameHTanbHoOM 1 dhopmanusauum — MeToabl oT6opa MHPOPMATUBHBIX NPU3HAKOB;
npuUKnagHou NpuKnagHbiX 3afa4y| - meToAbl KNAaccudukaumy,
NHopMaTUKK 1 — MeTo[bl perpeccnoHHOro aHanmaa
MH(POPMALINOHHbIX — MeToAbl aHasnM3a TEKCTOBbIX JaHHbIX.
TEXHONOIMMM yMeTb:

— aHanusMpoBaTb MHOrOMEpPHbIE AaHHbIE U
npeogonesaTb BblYUCAUTENbHbIE NPOONEeMbI,
CBSA3aHHbIE C BbICOKON Pa3MepHOCTbIO AaHHbIX;

BnageTb (MMeTb HaBbIK(K)):

— TMOCTPOEHWsT W MNPOBEpPKM KavecTBa Mogenew
MaLUMHHOro obyyeHus;

WHTepnpeTauMmn Nony4yeHHbIX pe3ynbTaToB B TEPMUHAX
npuknagHon obnacTu ¢ uenbio Nony4YeHNs HOBbIX 3HaHWI

1 BbIBOOB,;

OlK- |OcywecTtenset 3HaTb:

1.3 BbIOOp — BO3MOXHOCTU aKTyarnbHbIX anropuTmoB
COBPEMEHHBIX MaLUWMHHOIo o0yueHus, KoTopble LLUMPOKO
MaTemaTU4ecKmnx MCNONb3ylTCA Ha MPaKTUKe, OCHOBHbIE cdepbl WX
WHCTPYMEHTaIbHbIX NPUMEHEHNS;

CpeacTB Ana|ymeTb:

obpaboTku — MNPUMEHATb MEeTOAbI MAMHHOIO 0BYyYeHMs Mpu
n3y4aemblx OaHHbIX pelleHnn 3agad B pasnnyHbIX NpUKNagHbIX

B COOTBETCTBUUN C oGnacmx;

I'IOCTaBJ:leHHOVI — umcnonb3oBaTtb Gubnuotekmn a3bika Python gns
3aja4eu, NOCTPOEHMS MOAENEN MaLLMHHOIO 00yYeHus;
aHanusunpyer, BNageTb (MMeTb HaBbIK(M)):

MHTEpPNpeTUpyeT nucnonb3oBaHua 6ubnuotek a3bika Python ans
nosty4eHHble NMOCTPOEHMS cucTeM, obyyaloLuxcs no npeleaeHTam.

pesysbTaTbl.




12. O6bem ancuMnuHbl B 3a4eTHbIX eAuHMUAax/vac.(s coomeemcmeuu ¢ y4ebHbIM nIaHoM) —

5/180.

CDopma npome)KyTquoﬁ aTTeCTauMun osk3aveH

13. TpyAOEMKOCTb NO BUAaM y4ebHoW paboThbl

TpyaoemMKoCTb
Bug yuebHoit paboTbl Bcero [o cemecTtpam
Ne cemecTpa

KoHTakTHas paboTta

nexkumm 32 32

B TOM Yncne: npakTu4eckme

nabopaTopHble 32 32
CamocTosiTenbHas paboTa 80 80
MNpomexxyTovHas aTtTecTaums (3K3ameH) 36 36

Uroro: 180 180

13.1. CopepxaHue QUCLMUNIINHDI

n/n Peanusauuns
pasgena
HaunmeHoBaHue pasgena ONCUUNNUHBI C
CopepxaHve pasgena QUCUUnivHbI
ONCUUNNUHDBI NMOMOLLIbIO
OHnamnH-Kypca,
QYMK*
1. Nlekumnn
1.1 BeegeHuve B MmalwmHHoe OcCHoOBHbIe 3Tanbl peleHns 3agaqm aHanmaa gaHHbix. | MawwuHHoe
06yyeHne. OCHOBHbIE Mpumepbl NnpuknagHbix 3agady. Bugel obyveHus: ¢ oby4yeHue Ha
onpeneneHus N NoCTaHoBKM | yuntenem, 6e3 yuntens, ¢ NogKpenneHmem. a3blke Python
3agav. OcHoBHble TUNbI 3a4ay: 3agava knaccudumkauum,
3aflaya perpeccun, 3afaya knacrepmsauuu, 3agada
NporHo3npoBaHus, 3agadva paHxuposaHus. OCHOBHbIe
Npo6riemMbl MaMHHOTO 06YyYEeHMS: HE4OCTATOYHbIN
0o6beM oby4atoLel BEIGOPKM, MPONyCKn B
JaHHbIX,nepeobyyeHne
1.2 PeweHune 3agaun MeTon HavMeHbLINX kBagpaToB. MamepeHuve ownbkm B | MawwmHHoe
perpeccuun 3agayax perpeccum (MSE, RMSE , MAE, R?). | obyyeHne Ha
MHoromepHas perpeccus, npobnema | a3bike Python
MynbTUKONNUHeapHocTU. Perpeccus, nvHenHas no
napameTpam, norMHomuanbHas perpeccusi. PelleHne
npobnemsl nepeobyyenus: L1- perynapusauuns (Lasso),
L2- Perynspusauus (rpebHeBasi perpeccus),
anactuyHass ceTb. HacTponka runepnapameTpoB
anroputmMa C MOMOLLLID N-KpaTHOW NepeKkpecTHOM
NpoBEpPKN.
1.3 PelweHne 3agayn JInHenHaa wmopenb knaccudukaumn. Jlormctmyeckas | MawwnHHoe
Knaccudpukauuu. perpeccusi Kak IUHelHbIA knaccudukaTop. PyHkums | obyveHne Ha

notepb (owwnbok knaccudpukauum). Jloructudeckas
dYyHKUMA noTepb € y4vyeToMm L2-perynsapusauuu.
VMcnonb3oBaHne MNOMMHOMUATbHBLIX MNPU3HAKoOB Ans
HenuHerHoro pasgenenus. Confusion matrix (matpuua
ownbok  knaccudukauum).  MeTpukn  kadecTBa
knaccudukaummn:  accuracy  (gons  npaBWIbHbIX
OTBETOB), precision (To4yHoCTb), recall (nonHoTa), F1-
mepa. AUC-ROC -nnowagb nod KpMBOW OLLMOOK.
MeTpuyeckasg knaccudpukaums - metoq Gnvkanmx

a3blke Python




cocefen (KNN). Wcnonb3oBaHue HanBHOM

DanecoBCcKon Mogenu ansa Knaccudpukaymm

1.4.

[peBoBngHble Moaenu:
OepeBbs peLleHni,

CNnyYanHbIn nec

OTanbl NOCTPOeHUa AepeBa peLLeHun, BbIbop Kputepus
TOYHOCTM MpOrHo3a. Tuna BeTBneHus. MeTpuku
BETBMEHMA Ha OCHOBe Mpupocta WHdopmaunm
(anroputm  ID3), HOpmanM3oBaHHOrO  NpuUpocTa
nHpopmaumm (anroputm  C4.5), wuHgekca [KuHu
(anroputm CART). lNpaBuna pasbueHns. MexaHunsm
oTceveHuns gepesa. Kputepum octaHoBa anroputma
(MMHMManbHOEe 4Yucno  OBbEeKToB, NpU  KOTOPOM
BbINOMHSAETCS pacluennieHMe , MUHMManbHOe 4uCro
OOBEKTOB B  NUCTbSAX, MakcumanbHas rnybuHa
nepeBbeB. [lepeobyyeHne pelwawownx OepeBbEB.
CnyyanHein nec. OOyyeHme crniyyanmHoro neca.
[oCToMHCTBA U HeJoCTaTKM CriyYaHoro neca

MatumHHoe
oby4yeHne Ha
a3blke Python

15

AHcambnn mogenen

BarruHr, 6ycTuHr,

rpagmeHTHbIN BYCTUHT

BarruHr, cnyyanHblii nec kak npumep 6arruHra. BarrvHr
NMHeRnHbIX KnaccudpukatopoB. byctuHr. Adaboost ans
aHcambns 13 npocTbix AepeBbeB (MHen). CpaBHeHue
pesynbTatoB OycTuUHra Ansg cnabbiX W CUMbHbIX
Mogenen. [pagneHTHbIn  BycTuUHr. [pagnMeHTHbIN
OycTUHr B 3agade perpeccuun. [pagneHTHbIN BYCTUHT B
3agadve knaccudmkaummn. pagmeHTHbI ByCTUHT Hag
OepeBbaAMU.

MalumHHoe
oby4yeHne Ha
a3bike Python

1.6

AHanm3 TeKCTOBbIX AAHHbIX

MpencraBneHne TEKCTOBbIX AaHHbIX B BUAE «MELLKa
cnosy. Cton-cnosa. MacwTtabupoBaHune gaHHbIX C
nomouybto tf-idf. Mogenb «meLlka cnoB» ang
nocrneaoBaTenbHOCTEN N3 HECKOMBKMX CMOB (N-rpamm)
[MpoaBrHyTasa TokeHU3aums, CTEMMUHT U1
neMmmarmaaums

MogenvpoBaHne TeM M Knactepmsauusa OOKYMEHTOB.
JlateHTHOEe pa3melleHne dupuxne

MalumHHoe
obyyeHne Ha
a3bike Python

2. Na6

OpPaTOpPHbIE 3aHATUA

2.1

0O630p OCHOBHbIX

HeobxoauMbIX BUONMOTEK

a3blka Python

BubnuoTeka NumPy  agnsa ONTMMW3NPOBAHHbIX
BblUMCIIEHU Hag MaccvBaMu AaHHbiX. BBegeHune B
MaccuBbl oubnuoTtekn NumPy. BbinonHeHue
BblYMCNIEHUN Hag maccmBamu Oubnmotekn NumPy,
yHMBepcanbHble PyHKuMM Onepaunun Hag AaHHbIMU B
6ubnuoteke Pandas. O6paboTka OTCYTCTBYHOLUMX
OaHHbIX. ArpernpoBaHne 1 rpynnupoBka.
Busyanusaums ¢ nomowpbio 6ubnuotekm Matplotlib.
JInHenHble roacpukn,  avarpammbl paccesaHus,
rMcTorpammebl, TpeXmepHble rpacpuki. 3HaKOMCTBO C
6ubnuotekor MawwmHHOro obyyeHusa Scikit-Learn.
'vMnepnapameTpbl 1 NpoBepKa kavyecTBa Mogenu

MawwnHHoe
obyyeHne Ha
a3blke Python

2.2

MocTpoeHure n oT6op

NPpU3HaKoB

M3BneyeHne npusHakos (Feature Extraction).
MpeobpasoBaHust npusHakos (Feature
transformations): kognpoBaHne HeYNCNOBbIX AaHHbIX,
HOpMMpPOBKa M KannbpoBKa, 3anofiHeHne NpPonyCckoB
Bbibop npuaHakoB (Feature selection): ctatuctuyeckue
noaxodbl, Bu3yanu3aums, oTbop C MCNonb30BaHWEM
Mopaenen

MawwnHHoe
obyyeHne Ha
a3blke Python

2.3.

PelwweHne 3agaun
perpeccun

Pa3bop npumepa NOCTPOEHMS MOLENU JIMHENHOW
perpeccuun Ans 3agayv npeackasaHvst BenocunegHoro
Tpaduka

O16op u «KoauMpoBaHMe npusHakoB. BwusyanbHoe
CpaBHeHWe  obLWero u npefcka3aHHOro MoAenbio
Tpaduka. [poBepka Ka4yecTBa

MawwnHHoe
obyyeHne Ha
a3blke Python

2.4

PelweHne 3agayn
Knaccudpukauuu.

Pa3bop npumepa nocTpoeHnst Mogenu normcTU4ecKomn
perpeccuun Ans 3agayvum npeackasaHns OTToka KIMEHTOB
MobunbHoro onepatopa. OTbop ¥ KoAMpoOBaHWe
npu3HakoB. [poBepka kavyecTBa MOAENM C MOMOLLbIO
nepeKkpECTHOM NPOBEPKM.

MalumHHoe
obyyeHne Ha
a3blke Python




2.5 [peBoBuaHbIE MOOENN: Pa3bop npumepa nocTpoeHusi Mogenu gepesa | MawwuHHoe
OepeBbsl peLleHni, peweHMin Ons  3agadvM  nNpeackasaHusi  mcxopa | obyveHne  Ha
CNnyYanHbIn nec gyTOONbLHOrO MaTtya. AHanua OepeBbeB, MOSMYYEHHbIX | A3blke Python

NPy MCMONb30BaHUN Pas3nuyHbIX METPUK. [locTpoeHne
Mogenu CryyYalHoro feca Ha npuMmepe 3agadvu
KpeauTHOro ckopuHra. KogumpoBaHue Mpu3HakoB U
3anofHeHne NPonyLEHHbIX AaHHbIX.

2.6 AHCcambnu mogenen Pa3bop npvMepa nocTpoeHust modenu rpagueHTtHoro | MawwuHHoe
BarruHr, 6ycTuHr, OycTvHra Ons 3agadv pacrno3HaBaHWsi PYKOMUCHbIX | obyvyeHne Ha
rPagMeHTHbIV BYCTUHT uncpp ns mubnmotekn MNIST. a3blke Python

2.7 AHanu3 TekcToBbIX AaHHbIX | Pa3bop npumepa nocTpoeHuss moaenu aHanu3a | MawwuHHoe

TEKCTOBbIX [JaHHbIX Ans  3agjaduM  onpegeneHus | obydeHne Ha
TOHaITbHOCTWN KMHOOT3bIBOB. a3blke Python

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN
HavnmeHoBaHue Tembl .

No (Pa3nena) AUCLANAMHSI Buapl 3aHaTUR (4acos)

n/n JNlekumn CamocTtosaTenbHas

Mpaktuyeckue | NlabopaTtopHble Bcero
n paboTta
BeeaeHue B MalLMHHOE
1 00y4yeHune. OCHOBHble 4 4 10 18
onpenenieHnsa U NocTaHoOBKU
3ajau.
0O630p OCHOBHBbIX 10 18
2 | HeobxoauMbIX BubnmoTek 4 4
a3blka Python
3 MocTpoeHne n otbop 4 4 10 18
npu3HakoB
4 | PeweHue 3agaym perpeccum 4 4 10 18
5 Pewenwue 3agaun 4 4 10 18
Knaccudukaumn.
[peBoBnaHbLIE MOOENN: 10 18
6 | OoepeBbs peleHuH, 4 4
ClyYyanHbIn niec
AHcambnu mogenen 10 18
7 | BarruHr, 6ycTuHr, 4 4
rpagMeHTHbIN BYCTUHT
8 | AHanm3 TEeKCTOBbIX AaHHbIX 4 4 10 18
UTtoro 32 32 80

14. MeToanyecKkue yKkasaHMA Ans o0y4arLWmxXcsa no 0OCBOEHUIO AUCLUMIIUHDI

[na nydwero ycBoeHuWss maTepuana CTygeHTaM pPEeKOMeHAyeTCs AOMallHAs paboTa C KOHCnekTamm
NeKUnn, npeseHTauusaMn, BbINOSIHEHWE MPaKTUYECKUX 3afaHUn Ons  CaMOCTOSATENbHOW paboThl,
BbINOfHEHNEe nabopaTopHbiX paboT, MCMONb30BaHNE PEKOMEHOOBAHHON NuTepaTypbl U METOOMYECKUX
Martepuarnos, B TOM 4McCine pasMeLleHHbIX Ha cTpaHuue kypca «MalwunHHoe obyyeHue» Ha nopTane
«3nekTpoHHbIN yHnBepcuTeT BI'Y» https://edu.vsu.ru/course/view.php?id=3579, asTop KawwupuHa L.J1. B
pamkax obuwero obbema 4acoB, OTBEAEHHbIX ANS W3yYeHus AUCUMNAMHBI, npegycMmaTpvBaeTca
BbINOSIHEHNE CreayoLWmMX BUA0B caMocToAaTeNbHbIX paboT ctyaeHToB (CPC): n3yyeHme TeopeTmyeckoro
Martepuvana, HanvcaHue nporpamm rno TemMam, U3yYeHHbIM Ha JTIEKLMOHHbBIX U MPaKTUYECKNX 3aHATUS
Mpn ncnonb3oBaHUM ANCTAHLMOHHbBIX 0Bpa3oBaTebHbIX TEXHOMOMMIN U 3NEKTPOHHOIO 0by4eHus
BbIMOSHATL BCE YKa3aHus npenogasartenen no pabote Ha LMS-nnatdopme, cBOEBPEMEHHO
nogknoyaTbed K online-3aHsaTmnsm, cobnogaTbe pekoMeHaauum no opraHn3aLmnm camocToaTENbHON
paboThbl

15. MepeyeHb OCHOBHOW MW [AONONIHUTENILHOW HNUTepaTypbl, PECypCoOB WHTEpPHeT,

HeobOXoAUMbIX ANA OCBOEHUA OUCLMUMNIUHBI (crnucok numepamypbl 0hOPMISEMCS 8 COOM8emcmeauu
¢ mpeboearusivu FOCT u ucrionb3yemcsi obujasi CKeo3Hasi Hymepauyusi 0515 ecex aud08 UCIMOYHUKOS)
a) OCHOBHas nutepartypa:


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

Ne n/n McTouHUK

Pawwka, C. Python n mawimHHoe obyyeHune: [OnekTpoHHbI pecypc] : pykosoacteo / C. Paluka ;

1 nep. ¢ aHrn. JloryHoea A.B.. — 3OnekTpoH. aaH. — Mocksa : MK lpecc, 2020. — 418 ¢c. —
Pexum goctyna: https://e.lanbook.com/book/100905

Koanbo, J1.I. NocTpoeHne cnuctem MalmMHHOIo obyyeHust Ha si3bike Python [QnekTpoHHbIn

2 pecypc] / J1.IM. Koanbo, B. PuyapT ; nep. ¢ aHrn. CnvHkuH A. A.. — OnekTpoH. aaH. — Mocksa :
OMK Tpecc, 2018. — 302 ¢c. — Pexum goctyna: https://e.lanbook.com/book/82818

dnax, . MawunHHoe oby4veHne. Hayka n NCKyCCTBO MOCTPOEHMS anropuTMOB, KOTOPbIE

3 W3BIEKAIOT 3HAHMS M3 JaHHbIX [QnekTpoHHbIN pecypc] / . dnax. — OnekTpoH. gaH. — Mockea :
OMK Tpecc, 2019. — 400 c. — Pexum goctyna: https://e.lanbook.com/book/69955

6) gononHuTenbHasa nuTeparypa:

Ne n/n MIcToYHUK

Mnac k. Bangep Python ons cnoxHbix 3agayd: Hayka O 4aHHbIX U MalMHHOEe 0byYeHne. —

4 CrI1o.: Nurtep, 2018. — 576 c.

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

CwuneH Oasu, Mericman ApHo, Ann Moxamepn. OcHoBbl Data Science u Big Data. Python n Hayka
0 faHHbIX. -Cl16.: NMutep, 2017. -336 c.

6 BpuHk X., Puyapgc ., Pesepond M. MawwnHHoe obyyeHue. -Cl16.: MNutep, 2017. -336 c.:
WapgaeH, b. KpynHomacwtabHoe mawmHHoe obyyeHne BmecTte ¢ Python [OnekTpoHHbIN pecypc]
: yyebHoe nocobue / b. WapgeH, J1. MaccapoH, A. bockeTTn ; nep. ¢ aHr. A. B. JloryHoBa. —
OnekTpoH. gaH. — Mockea : MK lMpecc, 2018. — 358 ¢. — Pexum gocrtyna:
https://e.lanbook.com/book/10583

BbtorvH, B.B. MaTematnyeckme 0CHOBbI MaLLUMHHOIO 06y4eHNst 1 MPOrHO3MPOBaHNS

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

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

B)MHGOPMaLIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl (ouumnanbHble PeCYpChbl MHTEPHET):

Ne n/n Pecypc

A.Mwonnep, C.I'engo - BeegeHne B mawimHHoe obyyeHne ¢ nomolbio Python. PykoBoacTBo ansi
cneumanucToB no pabote ¢ AgaHHbIMK — 2017

3MNEeKTPOHHBIN pecypc cBOOOAHOro gocTyna:

10 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

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

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

11 http://www.machinelearning.ru/wiki/index.php?title=MawmnHHoe oby4eHne
(kypc nekuwmn, K.B.BopoHLoB)
12 https://www.kaggle.com/ - oHnaviH Nnatgopma A NPOeKToB B 06MacTn HAayKM O AaHHbIX

UCI Machine Learning Repository — peno3utopuin HabopoB AaHHbIX A4S MaWWHHOIo oby4veHus

13 - http://archive.ics.uci.edu/ml/

14 Pecypc, NOCBALWEHHbIN MaWMHHOMY 06y4eHuio, pacno3HaBaHuio 06pasos u
WHTENNEeKTyanbHOMy aHanuay AaHHbIX. - http://machinelearning.ru

15 OTKpbITBIN KypC MaLWMHHOIO obyyeHus https://habr.com/company/ods/blog/322626/

Kypc «MalumHHoe oby4eHune Ha s3bike Pythony Ha nopTtane « ONeKTPOHHbIV yHUBepcuTeT BITY»,
16 aBTop KawmpuHa N.J1.
https://edu.vsu.ru/course/view.php?id=3579

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHus ANs CaMOCTOATENILHOW paboTbl
(yyebHo-Memodudeckue pekoMeHdayuu, nocobusi, 3adayHuku, MemoduyecKue yKa3aHusi M0 8bIMOSTHEHUIO
rnpakmu4yeckux (KOHMposbHbIX), Kypcosbix pabom u dp.)

Ne n/n McTouHUK

Kypc «MawmHHoe obyyeHne Ha sa3bike Python» Ha nopTtane «3nekTpoHHbIN yHuBepcuteT BITY»,
1 aBTop KawwwupuHa N.J1.

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

BpuHk X., Puyapac ., ®esepond M. MawumHHoe oby4yeHue. -Cl16.: MNMutep, 2017. -336 c.:
MaTepuanb! K KHUre:



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://qithub.com/brinkar/real-world-machine-learning
3 KawwupuHa WU.J1. ickyccTBeHHble HEeMpOHHbIe ceTn, BopoHex, N3-so BI'Y, 2014-96 c.

17. OGOpasoBaTesfibHble TEXHONIONMU, MUCNOoJfb3yeMble nNpu peanusauum y4ebHOMU
AUCLUMNINNHBLI, BKNOYasi [AUCTaHUMOHHble oOpa3oBatenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 0GyyYeHue):

OdvcumnnuHa peanuayetcss C  MNPUMEHEHMEM  SMIEKTPOHHOrO  00y4YeHMs U OUCTaHLMOHHbIX
obpasoBaTeNbHbIX TEXHOMOrMA. [ns opraHusauum camocTosiTeNnbHOM paboTbl  0by4vatoLmxcs
NCnonb3yeTcs OHMaNH-KYPC SNEKTPOHHbIN y4ebHbin Kypc «MalwwunHHoe obyyeHune Ha a3bike Python» Ha
nopTtane «ONeKTPOHHbIN YHUBepcuTeT BIY», aBTop KawmvpuHa N.J1.
https://edu.vsu.ru/course/view.php?id=3579 , pasmMelleHHbIn Ha nnatopme  DNEKTPOHHOro
yHuBepcuteTa BI'Y (LMS moodle), a Takke MHTepHeT-pecypchbl, NpMBeaEHHbIE B N.158B.

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIIUHDI:

Nekumnn: nekunoHHasa aygutopus, ydebHas mebenb, KoMnboTep (HOYTOYK), MynbTUMEOANNHOE
obopyaoBaHue (NPOEKTOP, 3KpaH, CPeAcTBa 3BYKOBOCMPOU3BEAEHUS).

MpakTnyeckne u nabopaTopHble 3aHATUNA: cneunanuanpoBaHHas ayauTopusi, OCHaLleHHasi
yyebHONn Mebenbld M nepcoHarnbHbIMW  KOMMbOTEPAMU ANs UHOMBUAYyanbHOM paboTbl C
BO3MOXHOCTbIO MNOAKMOYEHUS K ceTu  «MHTepHeT» (KOMMbIOTEPHbIE Knaccbl, CTyaun),
MynbTUMeaunHoe obopyaoBaHue (MPOEKTop, 3KpaH, cpeacTBa 3BYKOBOCMPOU3BEAEHUS).

CamoctoaTtenbHas paboTta: yyebHas Mebenb, KOMMbIOTEPHBIA Kacc, KOMMbKTEP C
BO3MOXXHOCTbLIO NOAKMOYEHMUS K ceTu «HTepHeT» 1 nnatdopmMme DMNEKTPOHHOrO yHMBEpCUTeTa
By (LMS moodle).

[MporpammHoe obecneveHune:

- OC Windows 8 (10),

- UHTepHeT-6pay3ep (Mozilla Firefox);

- 1O Adobe Reader;

- NaKeT CTaHA4APTHbIX OPUCHBIX NPUITOXEHUIN ANA paboTbl C AOKYMEHTamMu, Tabnuuamu
(MonOduc, LibreOffice);

- cneumanuaupoBaHHoe 10, gonyckaeTcs AemoBepcusa nnu BupTyansHbeli aHanor 10.)

19. OueHOo4Hble cpeacTtBa Ansd npoBeneHusA TeKyLI.l,eVI n HpOMe)KyTO'-IHOﬁ aTtrectaummn

MopaOoK OLEHKN 0CBOEHMSA 0By4Yaowmummncs y4ebHoro maTteprana onpeaenseTcs
coaepaHMeM crieayoLwwmx pa3aenos ANCLUMMNIUHBIL:

HavumeHoBaHue NugukaTop(bl)
r,|\}gn pasgena auCLUUNMnHbI Ko“&';?;?” [OCTIKEHNS OueHouHble cpeacTBa
(moayns) 4 KOMMeTeHunn
BesepeHue B
MalUuMHHOe oby4eHue.
1. | OcHoOBHbIE MK-1 IK-1.2 Tect 1
onpenenexHus un
NnOCTaHOBKM 3a4au.
O630p OCHOBHbIX
5, | HEOBX0AMMBIX MK-1 IK-1.2 Tect 1
onbnnoTtek A3blka
Python
3 MNocTpoeHue n ot6op MK-1 I1K-1.2 TecT 2
Nnpu3HaKoB
4 D MNK-4 [1K-4.2 3apaHve ansa nabopatopHon paboTbl 1
perpeccuu
5 | PelwleHune 3agayn MNK-4 I1K-4.2 3anaHve ans nabopaTopHoit paboThl 2



https://github.com/brinkar/real-world-machine-learning
https://edu.vsu.ru/course/view.php?id=3579

HanmeHoBaHue WHgukaTop(bl
r'|\}gn pasgena gucuMnivHbl Kou“sl”ﬂ?;?"' LI,(')D(':TMmeI-IpISIH) OueHouHble cpeacTBa
(moayns) KOMMeTeHunn
Kraccumkaymm.
[peBoBuaHbIE MK-4 [1K-4.2
6 Mop,enva,epesbg . 3apaHue anga nabopatopHon paboTsbl 3
pelweHnn, criydyanHbin
nec
AHcambnu mogenen MK-5 IIK-5.1
7 BarruHr, 0ycTuHr, Tect 3
rpagMeHTHbIN BYCTUHT
8 AHaIN3 TEKCTOBbIX MK-5 IK-5.1 B3agaHue gnsa nabopaTtopHon paboTol 4
OaHHbIX
MpomexyTouHasa aTTecTauns lNepeyeHb 8orpocos
dopma KOHTPOns - 9K3aMeH

20 TunoBble OLEHOYHbIe cpeAcTBAa U MeToAUYECKUMEe MaTepuanbl, onpegensioLwme
npoueaypbl OLeHNBaHUA

20.1 TeKyLMN KOHTPOIb YyCNEBaemMoCTHn

MepeyeHb 3aaaHnn ons nabopaTtopHbIX padoT
JlabopamopHasi paboma Ne 1 (no meme nuHeliHasi pe2peccusi)
1) Pa3benTe npepocTtaBneHHbIn Bam npenogasaTtenem Habop AaHHbIX Ha 00y4atoLlyto 1 TECTOBYIO YacTu B
COOTHOLEeHuN 8:2.
2) Obyuute, a 3aTem NpoBanNMAMpymMTe Ha TECTOBbLIX AaHHbIX CneayLwmne MOAENu, UCNOMb3ys B Ka4eCTBe METPUKU
kadyecTBa R"2, npegBaputenbHO oTMacLuTabupoBaB AaHHbIE

e LinearRegression;

e Lasso ¢ koahpuumeHToM perynsapusauun, pasHeim 0.01.
3) MNMpoaHanuanpymnTe kKa4eCTBO NOMYUYUBLLMXCA MOAENEN N CPABHUTE KONMMYECTBO CTPOrO HYNEBbIX BECOB B HUX.

JlabopamopHasi paboma Ne 2 (Mo meme sio2ucmuYveckasi pespeccusl)

1) Pa3beiTe npegocTaBneHHbIn Bam npenogaBaTenem Habop AaHHbIX Ha 0by4atoLuyto U TECTOBYHO 4YacTu B
COOTHOLLEHUN 8:2.

2) NpoBegute npeaobpaboTky AaHHbLIX: 3aNoJfIHEHME MPOMYCKOB, KOOUPOBaHWE, MaclTabupoBaHme

3). Obyuute, a 3aTem NpoBanNVAMPyMTE HA TECTOBbLIX AaHHLIX MOAENb JTIOMMCTUYECKON perpeccun

4) Boluncnute 3HayeHus metpuk: recall, presision, F1-mepa, AUC-ROC. lNocTpointe ROC-kpuByio.

JlabopamopHasi paboma Ne3 (no meme [jpeeoeudHbie MOOesu)

1) Pa3beiTe npegocTaBneHHbIn Bam npenogaBaTenem Habop AaHHbIX Ha 0by4atoLuyto U TECTOBYHO YacTu B
COOTHOLLEHUN 8:2.

2) NpoBegute npeaobpaboTky AaHHbLIX: 3anoSIHEHME MPOMNYCKOB, KOOUPOBaHWE

3). ObyuuTe, a 3aTem NpoBanMAaMpyMTEe Ha TECTOBbLIX AaHHbIX MOAENW AepeBa pPeLLEHWI, CIlyYaiHOro feca,
rpagmeHTHoro OycTuHra

4) Bbluncnute 3Ha4eHust METPUKN TOYHOCTU, BU3yanuanpymnTe AepeBO peLLeHN.

JlabopamopHasi paboma Ne 4 (no meme AHanu3 meKkcmoes)

MpakTnyeckoe 3agaHme 2 NOCBSLLEHO paboTe C TEKCTOBLIMM AaHHBIMU U KaTeropmnanbHbLIMU NMPU3HakaMy 1 3agadam
OGuHapHoW knaccudukauum.

B pamkax gaHHOro 3afaHusi HYXXHO pewwunTb 3agady OuHapHow knaccudwvkauum Ons npenckasaHusl YpoBHS
3apaboTHOM NnaTtbl MO TEKCTY OOBbSABNEHNS O BakaHCUKM Ha Npumepe Habopa AaHHbIX C copeBHoBaHUs Ha Kaggle.
[aHHble OCTYMNHBI MO CCbISKE.

1) Pasbente nony4ymsLUytoCs BbIGOPKY Ha 0Oy4atoLLyto U KOHTPOSbHYH B COOTHOLEeHun 70/30

2) CospgaiiTe TEKCTOBOE OMNMcaHne 00beKTOB 00yYaloLLEN N KOHTPOSIBHON BbIGOPOK, 00 beAMHUB 3HAYEHNS] BCEX
MPW3HaKoB Kaxxaoro obbekTa BbIbopku yepes cumMBoribl npobena. Nocne aToro nony4mTe Npu3HakoBoe onucaHve
00BEKTOB, OCYLLECTBMB BEKTOPM3aALMIO NMOMYy4YMBLUMXCS TEKCTOB Npu nomowmn CountVectorizer, obyumns ero Ha
obyuvatoLen 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 norucTuyeckyro perpeccuto 3 moayns sklearn ¢ napameTpamu no ymonyaHuio Ha obyyatoLLen
BbIOOpKeE:

4) Bblumcnute 3HadeHns ROC-AUC, F-mepbl, a Takke NOCTPONTE MaTpuuy ownboK Ha TeECTOBOW BbIOOPKE.

5) OTcopTupyiiTe Beca Npu3HakoB Ans mogenu. Kakue cnoBa ns BCTpevarLwmuxcs B BbiOOpke metoT
Hambonbllee/HanMeHbLLEE BIIMSHWE Ha 3HAYeHNe LieneBon nepemeHHon? NponHTepnpeTupynTe NONyYeHHbIN
pesynbTar.

6) CospganTe TEKCTOBOE onncaHne 06BbEKTOB 0by4YatoLLEel U KOHTPObHOW BbIGOPOK, 06 bEeAUHNB 3HAYEHUS BCEX
Npu3HaKkoB Kaxaoro obbekTa BbIGOPKM Yepes cumsonsl npobena. Mocne aToro nonyynte NpU3HaKoBOe onvcaHme
061bekToB, Bbliumcnme BekTop tf-idf ansa kaxkgoro o6bekTa nomowym TfidfVectorizer, 06y4mB ero Ha obyyatoLen
BbIOOPKE 1 NPUMEHMB Ha TECTOBON.

7) 3aHOBO 0By4YUTE MOAENb

8) Beluncnure 3HaveHna ROC-AUC, F-mepbl, a Takke NOCTPONTE MaTpuLly OWMBOK Ha KOHTPOSbHOM BbIGOpPKE..
9). CpaBHWTE 3HA4YEHUA METPUK 13 M. 8 CO 3HAYEHUAMMN, NONYyYEHHBIMM B M. 4, U CpaBHMTE COOTBETCTBYOLLME
MoZenu no ka4ecTBy u3 paboThbl.

11. OTcopTupynTE BECA NPU3HAKOB AN MOOENM NTOrMCTUYECKO perpeccum u3 scikit-learn, nonyyernHorn B n. 7.
Kakune cnoBa u3 BcTpeyatoLmxcs B BbIDOPKe MMetoT Hanbornbluee/HavMeHbLIee BANSIHUE Ha 3Ha4YeHne LieneBom
nepemeHHon? MNMponHTEepNpPeTUPYNTE NONyYEHHbIA pesdynbTar.

20.2 NMpomexyTo4yHasa aTrectaumsa
MpomexyToyHas aTTectaumsi No OUCUUNIIMHE OCYLLIECTBNSETCS C MOMOLLLIO CNeayoLmnx
OLIEHOYHbIX CPeacTB:
KoHTpOnbHO-n3MeputenbHble MaTepuanbl MPOMEXYTOYHOM aTTecTauMm BKA4YalwT B cebs
TEOpEeTMYECKME BOMPOCHI, MO3BOMIAIOWIMNE OLEHUTb YPOBEHb MOJTYYEHHBLIX 3HAHUA W MNPaKTUYECKME)
3agaHn4, NO3BOMAOLME OLEHUTb CTENEHb CHOPMUPOBAHHOCTU YMEHUIN U HABbLIKOB.

[nsa oueHMBaHWs pesynbTaTtoB 0Oy4eHMs Ha 3K3aMeHe WCNONb3YTCA CrieayloLme nokasarTenu:
1) 3HaHMe y4ebHoro matepuana v BriageHue NoOHATUHLIM annapaTtoM TEOPUN MaLLMHHOIO O0YYeHUs;
2) ymeHme aHanm3nposatb MHOroMepHble aHHblE U NpeoaofieBaTb BbIYUCIIUTESTbHbIE ﬂp06ﬂeMbI, CBA3aHHbIE C
BbICOKOW pa3MepHOCTbIO AaHHbIX;
3) yMEHne  NPUMEHSATb METOAbI MALLUMHHOIO O0YYEeHNS NPY peLleHn 3a4ay B pasnnyHbIX NpUKNagHbIX
obnacTax; ;
5) BnageHne HaBblkamMu WCMNONb30BaHUA 6OubnuMoTek nA3blka Python  ona nocTpoeHus cuctem,
obyyvatoLmxcsa no npeueaeHTam
6) BnageHune HaBbikamMu NOCTPOEHNA N NMPOBEPKN Ka4veCTBa Mop,eneﬂ MaLWnHHOIo 06y‘-IeHl/Iﬂ;
7) BlnageHne HaBblkaMW MHTepnpeTaunn noJlyYeHHbIX pe3yribTaTtoB B TE€pMUHaX I'IpVIKJ'Iaﬂ,HOVI obnacTtu ¢ uenbto
nony4eHna HOBbIX 3HaHUN N BbIBOOOB.

MepeyeHb BONPOCOB K 3K3aMEHY
1. OCHOBHble NOHATUA MaWKMHHOrO 06yyeHusi. OCHOBHblE MOCTAHOBKU 3agad. [lpumepsbl
npuknagHbIx 3agau.
2. JlnHenHble meToabl Knaccudukaumum u perpeccuun: yHKUUOHanbl Kavyectsa, MeTonbl
HACTPOWNKN, OCOBEHHOCTU NPUMEHEHUS.
MeTpuKn kadecTBa aniropuTMOB perpeccumn 1 Kknaccuukaumm.
JlnHenHaa  perpeccus. [lpoctaa  MHoromepHas  perpeccusi.  Perpeccusa ¢
nosiMHOMKUanbHbIMM Npu3sHakamu. MeTtoabl perynapmusauum: Ridge, Lasso, ElasticNet.
JTornctuyeckas perpeccusi.
HepeBbs peweHuin. MeTtoabl nocTpoeHna aepeBbeB. VX perynapusauums.
Komnosnuumn anropntmoB. PasnoxeHne owmnbkm Ha cMmeLleHne n pasdpoc.
CnyyanHbIn nec, ero 0CO6eHHOCTH.
pagneHTHbIN BYCTUHF, ero OoCOBEHHOCTU MpU UCMONb30BaHUM AEPEBLEB B KayecTBe
©a30BbIX anropMTMOB.
10. AHanus TekctoB. MacwTtabmnpoBaHmne gaHHbIx ¢ noMolubto tf-idf. Mogenb «meLuka cros»
Ana n-rpamm.

how

©o~NoO

Ana oueHuBaHMs pe3ynbTaToB OOy4YeHUs1 Ha 3k3aMeHe  ucnomnb3yeTcss 4-6annbHas Lwana:
«OTIIMYHOY, «XOPOLLO», «YOOBNETBOPUTENBHO», «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 NOoKasaTenen, KputepueB " LKasbl OUeHNBaHNA pe3yrbTaToB O6y‘-IeHVIF|.

Kputepun oueHmBaHms Lkana oueHok

Obyuyarowutica 8 nonHol mepe grnadeem MOHAMUUHbIM arnapamom OmnuyHo
GaHHoU obnacmu HayKku (meopemu4ecKumMu OCHO8aMu OUCUUMITUHBI),
cdasn ece nabopamopHsbie pabomsi, cpedHee KOnu4ecmao rpasusibHbIX
omeemoes Ha 80rpockl mecmos ripesbiwuaem 80%.

Obyyarowutics ennadeem noHIMUUHbIM annapamom daHHoU obracmu Xopouwo
Hayku (meopemuy4ecKuMu OCHo8aMu OUCUUIIUHbI), HO He clasl 00HY

nabopamopHyto  pabomy, cpedHee Komu4ecmeo  npasusibHbIX

omeemos Ha 80rpockl mecmoas Haxodumcs 8 duana3oHe 60-80%.

Obyuarowutica democmpupyem HeygepeHHoe eriadeHue noHAMUUHbIM Yoosnemeopu-
arnnapamom OaHHOU obnacmu Hayku (meopemu4yecKumu OCHo8aMu mesibHO

ducyuriniuHbl), He cOan 08e npakmuyeckux unu nabopamopHbiX
pabombl, cpedHee KOnMuU4ecmeo rnpasusibHbIX OMEemos8 Ha 80rpPocChl
mecmos Haxodumcs 8 Quana3oHe40-60%.

Ob6yyarowutics OeMoHCMpuUpyem OmpbIBOYHbIE, hpaeMeHmapHbie | Heydosnemeopu-
3HaHusi, doriyckaem 2pybbie owubKu, He cdan 6onee 08yx meribHO
npakmu4eckux unu nabopamopHbix pabomel, cpedHee Konu4ecmeo
MpasubHLIX 0Meemos Ha 80rpockl mecmos meHee 40%.

CTyaeHT, BbINOMHMBLLMI B NONHOM 06beme nporpamMmmy Kypca, flabopaTtopHble paboTbl 3a4TeHb!,
N el nocewaemoctb 3aHATUN 90% 1 6onee, Ha ycMOTpeHue npenogaBaTenst MOXET ObiTb
ocBOBOOXOEH OT BOMPOCOB K 9K3aMeHy. MToroBas OueHKa B 3TOM cCrlyyae, BbiCTaBnsieTcs B
COOTBETCTBUM TONIbKO CO CpeaHuMm Bannom no Tectam.

20.3 ®oHAa oueHOYHbIX CpeACTB C(POPMMPOBAHHOCTUM KOMMETEHUMW CTYAEHTOB, peKoMmeHayeMbin Ansi
npoBeAeHUs ANarHOCTUYECKNX paboT

KomneteHuunsa-Ne OlNK-1 Cnocob6eH HaxoauTb, hopMynupoBaTth U pellaTb akTyanbHble NPobneMbl
¢yHAaMeHTaNnLHOMN U NPUKNagHON NHopMaTUKN U MHDPOPMALMOHHBLIX TEXHONOMNM

TecT 1

Bonpochl ¢ BapuaHTamMu OTBETOB

1.470 Takoe TokeHu3auusa B MaMHHOM 0By4YeHUn?
a) pasbueHne aHanM3MpPyeMoro TeKCTa Ha OTAEeNbHbIE CIOBa (NN YCTOMYMBbBIE COYETAHNS CIOB)
b) dopmuposaHmne crnoesaps Ha oOCHOBE TEKCTOBOIO Koprnyca
C) anropuTM KOAUPOBAHWUSA TEKCTOBbLIX AaHHbIX
d) BblgeneHwe OCHOBbI CNOB

2. Yto Takoe kateropuanbHbIin NpU3HaK?
a) nwobon YMcroBow NpPU3HaK
b) Heumcnosow NpusHak, 3HaYEHNA KOTOPOro MOXHO YNopsa0YNTb
C) nNpU3HaK, 3HaYEeHUA KOTOPOro 6GepyTcs U3 HEKOTOPOro KOHEYHOro hNKCMpPOBaHHOro Habopa
d) TekcToBbIV NPU3HaK

3. BblgenaoT Takme atanbl NOCTPpoeHUsa mogenu “melok crnos” (Beibepute Bce noaxogsiime oTBEThI U3
cnucka)

a) TOKeHM3auns

b) nocTtpoenwne crnoeaps

C) MoaenupoBaHune Tem



d)
e)

dopmMupoBaHne paspexxeHHoN MaTpuLbl
nemmaTmnsaums

4. Yto Takoe nemmartmnaumna’?

a)

b)
C)
d)

Mepa OLEHKMN BaXKHOCTY CIIOBa B KOHTEKCTE [OKYMEHTa, SIBMSOLErocs 4acTbio TEKCTOBOIO
kopnyca

npoLecc NpMBeOeHNs croBa K HopManbHOW CrioBapHoOM hopme

NpoLEecc BblAeneHUss OCHOBbI CIloBa

YMCIOBOE KOAMPOBaHME CroB

5K KakoMy Tuny 3aga4vy OTHOCUTCA 3afada onpeaneneHnd peVITVIHFa (bVIJ'IbMa Nno TekcTam OT3bIBOB?

a)
b)
c)
d)

3agava perpeccumn
3agava knaccudumkauum
3aJaya aHanuaa ToOHanbHOCTU
3agava kracrepmsaunm

6. 13 KakMx 3TanoB COCTOMT afniropuTM NOCTPOEHUS AepeBa pelueHnn (BeibepuTe BCce nogxogsiine
OTBETbI U3 crucka)?

a)
b)
C)
d)
e)

Bbi6op kputepms TOYHOCTU NPOrHo3a

Bbibop kputepus BeTBNeHUs

Bbi6op kpuTepmsa npekpaileHms BETBNEHNA (OCTaHOBA)
Onpegenenne "nogxogsawmx” pasamepos aepesa (0bpeska)
Bbi6op cTpyKTypbl AepeBa

7. Y10 Takoe O63rruHr?

a)
b)

c)
d)

OOVH U3 MEeTOA0B perynspusauum B 3agadax MaluMHHOro 0by4YeHus

npoueaypa nocnenoBaTenbHOro NOCTPOEHNS KOMMO3ULMKN anropUTMOB MaLLMHHOMO 0ByYeHus,
Korga Kaxkablii crneayoLmin anroputmM CTPEMUTCS KOMMEHCUPOBATb HEAOCTATKA KOMMNO3ULINM
BCeX npeablayLimx anroputMoB.

npoueaypa He3aBUCMMOrO MOCTPOEHMS KOMMO3MLUMM anropUTMOB MaLLMHHOTO 00YyYeHus.
METOA NOony4YeHNss BEKTOPHOrO NPeACTaBNeHUst TEKCTOBbIX AaHHbIX

8. C nomoulbto MeETOAA AEPEBLEB PELLUEHMIA BO3MOXHO peLLEHME 3adavq:

a)
b)
c)
d)

TONbKO perpeccuu
Knaccudumkauum n perpeccum
TONbLKO  Knaccudukauum
TONbKO Knacrepusaumm

9. Yto Takoe AUC-ROC (Bbibepute BCe nogxoasiine oTeeTbl U3 cnucka)?

10.

a)
b)
C)
d)
e)

arperMpoBaHHasl xapakTepucTuKka Ka4yecTsa OMHapHOM Kraccudukauum
nnowaab nog ROC-kpneo

aucrnepcns oWnMOKM perpecCcnoHHoOn Moaenm

KpUTEpUin BETBNEHNSI B anirOpUTMe NOCTPOEHUS AepeBa peLleHnin
MeTpuKa TOYHOCTM B 3a4a4ax MalnHHOro obyyeHus

O6yuvatoLas Bbibopka — 3TO...

a)
b)

c)

d)

rpynnMpoBKa 06BEKTOB Ha OCHOBE AaHHbIX, ONUCHIBAIOLLNX CBOMCTBA OOBEKTOB

Habop AaHHbIX, KaX4as 3anMcb KOTOPOro NpeacTaBnseT cobon ydebHbI Npumep, CoaepXaLumin
3a4aHHOEe BXOOHOE BNUSIHWE, N COOTBETCTBYHOLLMIA €MY NPaBUIbHbIA BbIXOLHOW pesynbtaT
BbISIBNIEHME B CbIPbIX AaHHbIX paHee HeU3BECTHbIX, HETPMBUASIbHBIX, MPAKTUYECKM NOMNE3HbIX U
AOCTYMNHbIX MHTepnpeTauun 3HaHUM, HeobXoaUMbIX A5 NPUHATUSA peLleHNA B pas3nnyHbIX
chepax Yenoseyeckon AesATeNbHOCTH

Habop AaHHbIX 4Ns TECTUPOBAHUA MOAENN



11. Knaccudukaums — aTo ..

a) OTHeceHue 06bEeKTOB K OAHOMY U3 3apaHee N3BECTHbIX KNaccoB

b) npouecc dpopmMnpoBaHUA KNAaccoB M OTHECEHUSI OOBEKTOB K OQHOMY M3 HUX
C) OTHeceHue 06bEeKTOB K OAHOMY U3 3apaHee HEM3BECTHbIX KIacCoB

d) nowuck knacTepoB B AaHHbIX

BOHpOCbI C KPaTKUM TEeKCTOBbIM OTBETOM

1. Oana tabnuua, cogepxallas UCTUHHOE 3Ha4YeHMe LerneBoro npusHaka Y n npeackasaHHoe 3HavyeHmne

Y'. 3HaueHue owmnbkn MAE paBHoO ...
ObbekT HeueneBble npyu3Hakn | Y b i
A 1 0
B 2 2
c 3 2
D 4 D
E 2 3

OtgeT: 1

2. Yemy paBHO 3HaveHne dyHkumoHana ownbkn MAE gns onst obyyatowlen BbIGOPKN N3 TPEX NMPUMEPOB,
ecnn peanbHble Bbixogbl mogenn Y= (0.1, 0.6, 0.8) , a uenesble (Tpebyembie) Bbixogsl D=(0, 0.5, 0.4)
? B otBeTe ykaxute 10*MAE.

OtBeT: 2

3. YKaxnTe makcMmMarbHO BO3MOXHOE 3HadeHne MeTpuku R?
OtBeT: 1

4. Yemy paBHo 3HadyeHue owunbkn MSE ans Bbibopku n3 AByx obyyaroLmx BEKTOPOB , ECNN pearibHble
BbIXoabl Mogenun Z =(zi1,z2)=(0.27, 0.43) , a uenesble (NpaBunbHble) Bbixoabl Y =(y1,y»2)= (0.29, 0.23)7?
B oTtBeTe ykaxute 10000* MSE

OtBeT: 202

TecT 2
Bonpocbl ¢ BapyaHTamMmu OoTBEeTOB

1. [Ansa 4ero Hy>kKHa perynspmMsaums B 3agadvax MalumHHoro ody4veHus ((Bolbepute Bce noaxoasiime
OTBETbI U3 cnucka)?

a) 4Tobbl NpeaoTBpaTUTL NepeobyyeHne mogenmu

b) 4TOGbI O6HYNUTL KOIPDULNEHTBI NPU HE3HAYUMBIX NPU3HAKAX

C) u4Tobbl [OGaBUTL B LeneByr (PyHKUMIO WTpad, KOTopbiM Obl HakasbiBan MoAeNb 3a CIIMLIKOM
GonbLume KoamUMEHTHI

d) u4TOGbI COCTaBMTL NNaH NPOBEAEHNSA UCCnegoBaHUs

e) Ans dopMMpoBaHUs AOKYMEHTaLMM O Xo4e uccnegoBaHus

2. YTo0 Takoe dnactuyHaga cetb?

3.

a) MeTtopg perynapusaumm, codeTatowmnn ncnonssosaHue 'pebHeBon perpeccum n Jllacco
b) meTon Hopmanuaaumm gaHHbIX

C) MeToA pasfeneHus BolbopkM Ha 0By4aloLLyio U TECTOBYHO

d) meToa nomcka napameTpoB perpeccum nytem nepebopa

e) meToa opMMPOBAHUSA MriaHa UccnegoBaHUs

Kak HasbiBaeTcs 3apjava, HanpaBfieHHas Ha npeacka3aHue 3HavyeHust TOW UMM MHOW HenpepbIBHOM

YMCNOBOW BEMUYMHBI ANs1 BXOAHbIX D,aHHbIX?



a) Perpeccuga

b) Knaccudukauyus
¢) Knactepusauyusa
d) TokeHusaums

4. Kakoe 13 nepeyncrneHHbIx 3HauyeHmin HE MoxeT npuHumaTh meTpuka R?

a) 0
b) 1
c) 1.1
d) -0.1

5. MHOXeCTBO NpMMepoB, UCMONb3yeMoe A1 KOHCTPYMPOBaHUS MOAENW, Ha3blBaeTCS. ..

a) obyvyaroLuM MHOXECTBOM

b) TecToBbBIM MHOXECTBOM

C) BanMaauWoOHHBbIM MHOXECTBOM
d) KOHCTPYKTUBHBIM MHOXECTBOM

6. MHoOXecTBO npumepoB, ucnonbdyemMoe nAOna npoBepKnu paGOTbI CKOHCprVIpOBaHHOIZ Mogenu,
Ha3blBaeTCA...

a) obyuvatowen BbIGOpKOM
b) TecTtoBoOW BLIOOPKOWN

C) CMHTETM4YECKOWN BbIOOPKON
d) npoBepoyHON BbIOOPKOW

7. NepeobyyeHue - 3TO ...

a) Korga nocTpoeHHas MoAerb XOpOoLWOo OOBACHSAET npumepbl n3 obyyatollen BbIBOPKM, HO MIOXO
paboTaeT Ha HOBbIX JAHHbIX

b) wn3nuwHee obyyeHne mogenu, He AaroLiee NPUPoOCcTa TOYHOCTU

C) noBTOpPHOE 0by4yeHne Moaenu Ans NPOBEPKN ee KOPPEKTHOCTH

d) poobyyeHne moaenu Ha HOBbIX JaHHbIX

8. Uto us nepe4vncrieHHoro ABnaeTcd nNpnu3Hakom nepe06yqu|/|;| mMopgenmn

a) Korga owmnbka Ha oby4atoulen BbIGOpKe HU3Kasl, a Ha TECTOBOW BbiCOKas
b) korga owwnbka Ha oby4aroLLen BbIBOpKe BbICOKas, a Ha TECTOBOW HU3Kas
C) korga owmbka Ha obyyatoLLern 1 Ha TeCTOBON BbIBOpKe HU3Kas

d) korpa owwubka Ha oby4vatoLlen n Ha TECTOBOW BbIGOPKE BbICOKas

9. PelleHue 3agauu perpeccuu ...

a) fensetcs peweHveM 3agayn "obyveHuns 6e3 yuntens"

b) BosmoxHo 6e3 oby4atoLuern BbIBOPKN OaHHbIX

c) TpebyeT HekoTopon oby4atoLLen BbIOOPKM SaHHbIX

d) He TpebyeT npenBaputenbHON NOAroTOBKM 00YyYatoLLMX OAHHbIX

10. C nomoLLbto Kakoro Metoga onpeaensitoT KoadguUMEeHTbl ypaBHEHNUS IMHENHOW perpeccum:

a) MeToda HauMeHbLUNX KBaapaToB
b) cumnnekc-meTona

c) metoda KpoHekepa

d) meToaa BKMHOYEHUA N UCKITHOYEHUIA



11. CornacHo MeToay HaMMeHbLLNX KBAApPaToB, B KAYECTBE OLIEHOK KO3(hhMLMEHTOB perpeccun crnegyet
MCMONb30BaTb BEMWUYMHBI, KOTOPbIE MUHUMU3UPYIOT CyMMY KBaZpaToOB OTKIIOHEHWIA:

12.

13.

a)
b)
C)
d)

dhakTMYEeCKNX 3Ha4YEHNIN 3aBUCMMOI NEPEMEHHON OT €€ CpeaHero 3Ha4YeHus
pacyeTHbIX 3Ha4YEHMIN 3aBUCMMOKN NEPEMEHHON OT ee CPeaHEro 3Ha4YeHus
haKTUYECKNX 3HAYEHUIN 3aBUCMMOI NEPEMEHHON OT €€ pacyeTHbIX 3HAaYEeHUN
MaKCUMaribHOro 3Ha4YeHNsa 3aBUCMMOKN NEPEMEHHON OT e€ CpeaHEro 3Ha4YeHus

UTo Takoe nuHenHas perpeccua?

a)
b)
c)

d)

3TO MpOM3BOSibHAA (YHKLMOHANbHas 3aBUCMMOCTb, KOTopasd Mo3BONseT MporHo3npoBaTtb
N3MEHEHWS HEMPEPbIBHbIX YUCIOBbLIX NApaMeTpOB;

MOZENb 3aBUCUMOCTU HENPEPLIBHOM NEPEMEHHON Yy OT 0O6BbACHALWNX ee (PaKkTOpOoB, B KOTOPOW
OYHKUMSA 3aBMCUMOCTM SIBASAETCA NMHENHOM

MOZENNb 3aBUCUMOCTU KaTeropmanbHON NEPEMEHHON Yy OT OOBACHAIOLLNX ee PaKTOPOB, B KOTOPOW
YHKLMS 3aBUCMMOCTU SBNAETCS NIMHENHON

OAVH N3 MeToa0B Knaccudumkaumm

Mpv peleHnn 3agaum perpeccmm MLLyT..

a)
b)
c)

d)

npasuna unu Habop npasun B COOTBETCTBUN C KOTOPbIMW NO6OMN HOBbI OOGBHEKT MOXHO OTHECTU
K OAHOMY W3 KI1acCoB;

dYHKUMOHAmMbHbIE 3aBUCUMOCTU, KOTOPbIE NO3BONSAIOT NPOrHO3MPOBaTb N3MEHEHUS
HenpepbIBHbLIX YUCIOBBIX MapamMeTpoB;

COOTHOLLEHMS MEXY 3aBUCUMbIMU U HE3ABUCMMbIMW NOKasaTensiMm U nepemMeHHbIMU B
HarnagHom N NOHATHOW YenoBeKy dhopMme;

rpynmnbl, HA KOTOPbIE MOXXHO pas3aennTb 06bEKTbI, AaHHbIE O KOTOPbIX NOABEPralTCs aHanun3y.

BOHpOCbI C KPaTKUM TEeKCTOBbIM OTBETOM

1. NaHa maTtpuua owmnbok anroputma knaccudpumkaumm. Belumcnute precision (MCnonb3ynTe B KayecTse
pasgenutens Lenomn n gpobHOM YacTu TOYKY)

MNCcTnHHBIN Knacc

1 -1
lMpenckasaHHbIN Kracc 1 30 10
-1 20 20

OtBeT: 0.75

2. lana maTpuua ownbok anroputma knaccudukauumn. Beluucnute recall (ncnonb3yinte B kadecTse
pasgenutens Lenomn n gpobHoOM YacTn TOYKY)

MNCcTnHHBIN Knacc

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

OTtBeT: 0.6

3. Jana maTpuua owmnbok anropntma knaccudmkaumn. Belumcnute accuracy (Mcnonb3ynTe B Ka4ecTBe
pasgenutens uenomn n gpobHom 4acTn TOUKY)

lMpenckasaHHbIN Knacce

MCTUHHBbIN KNacc

1 -1
1 30 10
-1 20 20



OTBeT: 0.625

4. laHa maTpuua ownboK, NOCTPOeHHas No pesynbTatam paboTbl HEKOTOPOro anropuTma
knaccudpumkaummn. Obwasn TOYHOCTb (accuracy) paBHa...(MCNonb3ynTe B KAYECTBE pasgenuTens Lernon u
APOBHOM YacTn TOYKY)

MNCcTUHHBIN Knacc

1 -1
lMpenckasaHHbIN Knacce 12 20
-1 20 15

OtgeT: 0.5
5. laHa maTpuua owmnbokK, NOCTPOEHHada No pesynbTataM paboTbl HEKOTOPOro anropuTMa
knaccudpumkaummn. Obwas TOYHOCTb (accuracy) paBHa... (UCNoNb3ynTe B KAYECTBE pas3genuTens Lenon u

OpPOGHONM YacTu TOYKY)

MCcTnHHBIN Knacc

1 -1
lMpenckasaHHbIN Kracc 150 20
-1 5 50

OTBeT: 0.8

6. YemMy paBHO 3Ha4yeHne dyHkuMoHana ownbkn MAE ans ans oby4datoLuen BbIGOpKn 13 TpeX NPUMEpPOB,
ecnun peanbHble Bbixogbl Mogenu Y= (0.2, 0.5, 0.8) , a ueneBbie (Tpebyemble) Bbixoabl D=(0, 0.5, 0.7)
? B otBeTe ykaxute 10*MAE.

OtBeT: 1

TecT 3
Bonpocbl ¢ BapuaHTamMmu OoTBEeTOB

1. Accuracy - aTo...
a) [onsg npasBuibHbIX OTBETOB anroputma Knaccudukauum
b) BenunumMHa owMGKKM anropuTmMa perpeccum
C) Aons HenpaBuUIbHbIX OTBETOB anropmtma Knaccudmkauum
d) meTpuka B 3agade knactepusaumm

2. BbibepuTte Bce noaxoasiune oTBEThI U3 CNUCKa

a) Bbicokas accuracy He Bcerga roBopuT O KavecTBe MOAenu B Crlyyae HepaBHOMEPHOro
pacnpeaeneHunst Knaccos.

b) Precision u recall He moryT 6bITb paBHbI

c) Precision moxeT 6bITb paBeH Hynto

d) Precision, recall n accuracy moryT 6biTb paBHbl 1 B cnyvae 6e30LwmMbo4HOM Knaccugumkaumm

e) Precision Bcerga 6onbLue recall

3. B 3agave meanumnHckon anarHocTukmn knacc "1" -a1o 6onbHble NaumeHThl, knacc "-1"- 3gopoBble. Toraa
precision - 3T0...

a) pons 6onbHbIX cpean NaumneHToB, Pacno3HaHHbIX anropuTMOM Kak 6orbHble
b) pons 300poBbIX cpeaun NauMeHToB, pacno3HaHHbIX anNropUTMOM Kak GonbHbIe
C) [ons NauMeHToB, Ppacrno3HaHHbIX anropuTMOM Kak 6onbHble, cpean GonbHbIX
d) pons nauneHTOB, pacno3HaHHbIX anNrOPUTMOM Kak 340poBble, cpeamn 60MbHbIX

4. B 3agaye MeauumMHCKoM anarHocTrkm knacc "1" -a1o 6onbHble nauneHTsl, krnacc "-1"- 3goposble. Torga
recall - aTo...



a)
b)
C)
d)

Aonsi 6onbHbIX Cpeamn NauMeHToB, pacno3HaHHbIX arropUTMOM Kak GonbHbIe

[0nsi 300POBbIX Cpean NauneHToB, pacno3HaHHbIX anropuTMOM Kak 6orbHble

[0Ns NauMeHToB, pacrno3HaHHbIX anropuTMOM Kak GonbHble, cpean AeCTBUTENBHO BOMbHbIX
[0Ns NauMeHToB, pacrno3HaHHbIX anropUTMOM Kak 3[10pOBble, cpean GonbHbIX

5. 3agava knaccmudmkaumm cBOAUTCA K ...

a)
b)
c)

d)

HaxOoXXAEHWUI0 YaCTbIX 3aBUCUMOCTEN MexXay 06beKkTaMu Unmn cobbITUAMM;

onpeneneHunto Knacca o6bekTa Nno ero xapakTrepucTukam;

onpedeneHnio Mo M3BECTHbIM XapaKTepucTMKaM OObekTa 3Ha4YeHuUsl HEeKOTOpOoro ero
HenpepbIBHOro NapameTpa

MOWUCKY HE3aBUCUMbIX FPYNM U UX XapakTEPUCTMK B BCEM MHOXECTBE aHaNM3npyeMbIX AaHHbIX

6. JonycTnm, yCTaHOBMINM CKaHep OTnevaTkoB NanbLeB Ha Bxog B BI'Y, Tenepb nobon cTyaeHT moxeT
NPUNOXNTb Nanewy 1M nonacTtb BHyTpb. OAHAKO ckaHep mHorga gonyckaet owunbku. Cnyxba oxpaHbl
nepexuBaeT U OYEeHb He XOo4eT, YTOObl MOCTOPOHHWE MoaM BbiNM pacno3HaHbl, Kak CTyaeHTbl. Kakyto
MeTpUKy HeobXxoanmMo MakcuMmnsmpoBaTh B Takom cnyyae? (byaem cumtatb, 4To Knacc 1- ctygeHTsl BIY,
knacc "-1" - He CTyaeHThbI)

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

7. Knaccugukaums oTHOCUTCA K CTpaTernu:

oby4eHus 6e3 yuntens
obyyeHus c yumtenem
oba oTBeTa HEBEPHBI
oba oTBeTa BEPHbI

8. Uto Takoe normctnyeckas perpeccua?

a)
b)
c)
d)

MeTop Krnaccudukaumm, npeackasbiBaloLLNA LiIeNIeBON Knacc Ha 6ase KONMYeCTBEHHbIX NPMU3HAKOB
MeTO[, perpeccuu, npeackasbiBaroLmin 3Ha4eHNE BELECTBEHHOW LIENEBOW NEPEMEHHON

MeToA NOCTPOeHUs aHcambna mogenen MalwmHHOro obyveHuns

METOA KracTepusauum

9. Yto Takoe ROC-kpuBas (Bbibepute Bce BepHble OTBETHI)?

a)

KpuBasi, NokasblBaoLlasi CXOOMMOCTb MeToAa B 3aBUCUMOCTI OT HOMEpa uTepaumm

rpacoumk pyHKLMM NnoTepb (OLWMBOK)

rpachuk, NO3BOMSAOLMI OLLEHNTL Ka4eCcTBO BMHapHOM Knaccudumkaumm

3aBMCUMOCTb KONMYECTBa BEPHO KNacCUULUMPOBAHHbLIX MPUMEPOB MOMOXUTENBHOrO Kracca ot
KONM4ecTBa HEBEPHO KIMacCMULMPOBAHHbIX NPUMEPOB OTPULATENBHOMO Knacca

rpadhuk N3amMeHeHnsa napameTpa perynsipmsaumm

10. Kakne meTpurku MCNonb3yloTca B 3adadvax OLUEHKM KavecTBa kraccudukauum (Beidepute BCe BEpPHbIE
oTBeThI)?

a)
b)
C)
d)
e)

accuracy
Recall
Precision
MSE
RZ
Bonpochbl ¢ KpaTKUM TEKCTOBbLIM OTBETOM



1. HekoTopbIn knaccugukatop OTHOCUT BCe 00beKThbl K knaccy 1. [lonycTum, 4YTO BbIGOpKa COCTOUT 13
50 obbekToB: 20 U3 HUX npuHagnexat knaccy -1, a 30 3 HMX 4EeNCTBUTENBHO NpUHaanexar knaccy 1.
O6Lwas TouHOCTb (accuracy) paBHa... (MCNONb3ynTe B KA4YecTBe pasgenurens uenon u gpobHon yactum
TOYKY)

OtBeT: 0.6

2. HekoTopbIn knaccudukaTtop OTHOCUT BCe 0OBEKTLI K knaccy 1. [JonycTum, 4To BbliGOpKa COCTOUT U3
50 ob6bekToB: 20 13 HUX NpuHagnexar knaccy -1, a 30 U3 HUX AeNCTBUTENBHO NpUHaanexaT knaccy 1.
MeTpuka precision paBHa... (MCMOMb3YNTE B KAYECTBE pasdennrenst Lenon n gpobHOM YacTu TOUKY)
OtgeT: 0.6

3. HekoTtopbin  knaccudmnkatop OTHOCUT BCe 00bekTbl Kk knaccy 1. [lonyctum, 4To BbiGOpKa COCTOUT M3
50 obbekToB: 20 U3 HUX npuHagnexart knaccy -1, a 30 u3 HMX 4eNCTBUTENBHO NpMHaanexar knaccy 1.
MeTpuka recall paBHa... (MCnonb3ynTe B KA4eCTBe pasgenurens uenown n ApobHoM 4acTu TOYKY)

OTtBeT: 1

4. HekoTopbin knaccudukatop OTHOCUT Bce 06bekTbl K Knaccy -1. [lonycTtum, 4To Bbibopka COCTOUT M3
50 ob6bekToB: 20 13 HUX OENCTBUTENBHO NpuHagnexar knaccy -1, a 30 U3 HMX npuHagnexar knaccy 1.
O6wasn ToyHOCTb (accuracy) paBHa... (MCNoONb3ynTe B KA4YeCTBe pasaenutens Lenon n apobHon YacTtm
TOYKY)

OTtBeT: 0.4

KpuTtepumn u wkanbl oueHnBanus 3agaHmm ®0OC:
[nsa oueHmBaHWS BbINONHEHWS 3a4aHuMi Ucnonb3dyeTca bannbHas wkana:
1) 3aKpblITble 3aaHUA (TECTOBbIE C BApYaHTaMu OTBETOB, CPEIHVN YPOBEHb CIIOXXHOCTU):
e 1 6ann — ykasaH BepHbI OTBET;
e (0 6annoB — ykasaH HeBepHbIN OTBET (MOMHOCTLIO UITM YAaCTUYHO HEBEPHbIN).
2) OTKpPbITbIE 3a4aHVs (TECTOBbIE C KPATKMUM TEKCTOBbIM OTBETOM, NOBbILLEHHbIN YPOBEHb CIOXHOCTH):
e 2 Ganna - ykasaH BEpHbIN OTBET;
e (0 6annoB — ykasaH HeBEpPHbIN OTBET (NOSIHOCTBIO UITM YACTUYHO HEBEPHbIN).

3apanuna pasgena 20.3 peKOMeHAYITCA K UCMONb30BaHUIO NPU NPOBEeAEHUN OMAarHOCTUYECKUX
paboT C Lenbi OLEHKN OCTAaTOYHbIX Pe3yNbTaTOB OCBOEHUS AAHHOW AUCLUNIMUHLI (3HaHWA,
YMEHUMN, HaBbIKOB).



