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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OL€CHOYHBIMH MaTepHaAIaMH

[{enpro 0OCBOEHUS TUCIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITCTESHITUH:

OIIK-1 CnocobGeH caMOCTOSITENIBHO MPUOOpeTaTh, pa3BUBaTh U  IMPUMEHSTH
MaTeMaTHYeCKUe, ECTCCTBCHHOHAYUYHBIC, COIMAIIEHO-DKOHOMUYECKHE M TMPOeCCHOHATbHBIC
3HAHUA JJIs peUIeHHs] HeCTaHAapTHBIX 3a/1a4, B TOM YMCJIE B HOBOM MJIM HE3HAKOMOI cpenie U B
MEXIUCIUTIIMHAPHOM KOHTEKCTE;.

OIIK-3 CrnocobOeH aHaM3UpOBaTh MPOPECCHOHAIBHYIO WH(OPMAINIO, BBIICIATh B HEH
[JIABHOE, CTPYKTYPHPOBaTh, OQOPMIISATH M MPEICTABIATh B BHJEC AHAIUTUYCCKUX O030pOB C
000CHOBaHHBIMH BBIBOJAAMH U PEKOMEHIAIIUSMU;.

Pe3ynbraramMu OCBOEHUSI AUCIHUIUIMHBI SBISIOTCS CIASAYIOIIME WHIUKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

NOIIK-1.3 Pa3BuBaeT ¥ NOpUMEHSET MaTEMaTUYECKHE, €CTECTBEHHOHAYYHBIE,
COLIMATIbHO-9KOHOMHUYECKHE U MPOPECCUOHANBHBIC 3HAHUS ISl PEeLICHHS 3a/1a4

HNOIIK-3.1 Ocymectisier cOop, 00pabOTKy W aHaIM3 HAYYHO-TEXHUYECKOMN
uH(popMaIuu, HEOOXOAUMOH s petieHus MpodeCCHOHANBHBIX 3a/1a4

NOIIK-3.2 VYwmeer paboTaTh ¢ pa3IUYHBIMA BHJAaMH HH(DOpPMAUu C TOMOIIBIO
Pa3IMYHBIX CPEACTB MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

HNOIIK-3.3  ®opmynupyeT  pe3ysbTaThl, TMOJY4YEHHBIE B  XOJI€  PEIICHUS
UCCIIEIOBATENLCKUX 3a]la4, B BUAE AHATUTHYECKHX 0030pOB ¢ OOOCHOBAHHBIMHU BHIBOJIAMHU U
PEKOMEHTalusIMU

2. OueHoYHbIE MATEPUAIBI TEKYIEr0 KOHTPOJISI U KPUTEPUH OLIEHUBAHUS

DNEeMEHTHI TEKYIEro KOHTPOJISL:
— IOCELCHHUE;
— BBINOJIHEHKE J1a00paTOPHBIX pabOT HA KOMIIBIOTEPE.

[Tocemenne ¢ukcupyercst Ha kaxaoMm 3aHsatud. Jlomyckaercs 25% MpoOmycKOB IO
yBOXHUTENbHOW mpuunHe. [lpu OomnplleM KOJIMYECTBE MPOIMYCKOB CTYACHT IMOJIy4aeTcs
I[OHOHHHT@HBHBIfl BOIIPOC Ha 3J3K3aMCHE IO NPONYIICHHBIM TEMaM W/ Nian JOIIOJIHUTCIIBHOC
3a/laHue 10 MPAKTHKE.

[Tpumep 3amanus k gaboparopuoii padore (MOIIK-1.3, MOIIK-3.1, MOTIK-3.2, UOIIK-
3.3)

Jlaboparopnas padora. 'eTepocke1acTHYHOCTb.
Jlyis peyIo’KeHHOTO Habopa pealibHBIX JIAaHHBIX MPOBEPUTH HAJTHMYUE TeTEPOCKETACTUIHOCTD U
YCTPAHHUTH €€. Brimoaauth CICAYIOIUC 1Iaru.

v IMmmopTupoBaTh JaHHbIe U3 (aiina B R.

v" TlocTpOHTh MapHYyO MO/IENb PETPECCHU IETIEBOM MEPEMEHHOM OT OCHOBHOTO
KOJTMYECTBEHHOTO (haKkTOopa.

[TocTpouTts quarpammy paccesHus ¢ OLIEHEHHOM JMHUEN perpeccuu

BriBecTH olileHeHHbIE 3HAYECHMUSI.

BriBecTr 3HaueHus K03()(HUIIMEHTOB YpaBHEHUS pErPeCcCHu.

ITocTponTh MPOTHO3 ISl 3HAYEHUH LIEIEBOM IEPEMEHHON B COOTBETCTBUH C TAPHOM
MOJEIIBIO.

[TocTpouth MO/IETTE MHOXKECTBEHHON PETPECCUU Ha BCE MPEAJIOKEHHBIE B Habope
(baxTopsbI.

VY panuth He3HaunMble (GaKTOPBI U IOCTPOUTH HOBYIO MOJIEINb.

Jl51 Bcex KOJIMYECTBEHHBIX U MOPSAIKOBBIX BEIMUUH IOCTPOUTH KOPPEISALUOHHYIO

MaTpuIly.

AEERNENE NN
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[TocTpouTh MPOrHO3 1Sl 3HAUEHU I LIEJIEBOM IEPEMEHHON B COOTBETCTBUU C
MHOYECTBEHHON MOJIEIIBIO.

IIpoBecTn aHAJIM3 OCTATKOB IIOCTPOCHHBIX ITAPHOU ¥ MHOKECTBEHHON MOJIEIICH.
[IpoBepuTh Ha reTepOCKEAACTUYHOCTb.

YeTpaHuTh reTepoCKe1aCTUYHOCTD.

[IpoBecTn aHaIM3 OCTATKOB HOBOM MOJENH.

ASANENRN

JlaGopaTtopHas padora. JlorucTuyeckasi perpeccus.

3aganue 1. ®opmupoBaHue BbIOOPKH

CdopmupoBaTh HaOIIOACHUS, CBSI3aHHBIE OAHO(PAKTOPHOH JIOTUCTUYECKOH perpeccueil.
v' 3anmars 06beM BoIGOpKU n = 20: 50.

v 3naueHus Qakropa X cHOpMHPOBATH KAaK pealM3alMI0O LEJOYUCIEHHON PaBHOMEPHO
pachpeieIeHHOM CiIyJaiiHOM BeIMYKMHbI B MHTEpBaie [a, b].

v’ 3anarth HOpMaIbHO pacnpenenaenusiii mym e~N (0, o).

v OnpenenuTh perpecCHOHHYI0 MOJIEIb

690+91x+€

H(x) = 1 + eBO+01x+£'
v' 3HaveHne OMHAPHOM 3aBHCHMOM NEPEMEHHOM ONPENEIUTh KaK

1

01 H(xi)<_;

_ 2
Vi = 1
L (o) 25

Bce napamerpsl 3a1aTh caMOCTOSTENBHO, OPUEHTUPYSICh Ha AMarpaMMmy paccesiusi. Hanpumep,
KaK Ha pUCYHKE
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3ananue 2. AHAJIU3 NOCTPOEHHOH MO/1e/H
v" TIpoBecTH JIOr-perpecCHOHHbIN aHAIH3.

ITocTpouTh OLIEHKH MTApaMETPOB MOJEIIH.

[TocTpouts mpeackazaHus Ijsl MPOU3BOJIBHO 33JaHHOTO 3HAYSHHS (PaKTopa.
OnEeHNTh Ka4eCTBO MOJICIIH.

[Toctpouts ROC-kpuBYyIO.

ASRNENRN

Kputepuu onenvBanus:



Pesynpratel mabopaTopHOM pabOTHl ONPEAETSAIOTCS OLIGHKAMHU «3a4T€HO» WIIM «HE
3a4TCHO».

OneHka «3a4Te€HO» BBICTABIACTCS, €CIAM paboTa BBIIOJHEHA IMOJHOCTHIO WIH C
HE3HAUUTEJIbHBIMU HEJI0YeTaMH, KOJl paboTaeT, CTYACHT apryMEHTHUPOBAHHO OOBSCHSET BbIOOp
IIPUMEHEHHBIX METOJIOB U IOJIyYE€HHBIE PE3YJIbTATHI.

OneHka «HE 3auTeHO» BBICTABISIETCSA, €CIM KOJA He paboTaeT WM paboTaer c
CYIIECTBEHHBIMU OIIMOKAMH, CTYACHT HE MOXET MOSICHUTh BBHIOOP METOJO0B M KOPPEKTHO
IPOMHTEPIPETUPOBATH MOJIyUYEHHbIE pe3ybTaThl. PaboTa oTnpasisiercss Ha JOpabOTKY.

3. OueHOYHBIE MATEPHAJIBI HTOTOBOr0 KOHTPOJIA (IPOMEKYTOYHOM aTTecTalluu) U
KpUTEepHUH OlleHUBAHUS

Tewmbl a1t moaroToBku K urorosomy tectuposanuo (MOIIK-1.3, MOIIK-3.1, NOIIK-3.2,
NOIIK-3.3)
Tembl 17151 TOATOTOBKY K MHCBMEHHOMY JK3aMEHY.
Turbl TaHHBIX ¥ CITOCOOBI UX MPEICTABICHUS.

[TapameTpudeckiie KpUTEPUH CPAaBHEHUS TPYIIIL.

Henapamerpuueckue KpuTepuu CpaBHEHHsI TPYIIIL.

Koppensunonnslit ananu3 konuuecTBeHHbIX TaHHBIX. Koadduuuent [Tupcona. Z-
npeodpazoBanue Ouiiepa.

HowbdhRE

o1

Panrosas xoppemsuus. Koadpdunuent Crimpmena, Kenamina u KOHKOpIaIHH.

Sk

KoppensiuoHnHslii aHaTN3 KaTeTOPU30BaHHBIX NaHHBIX. Koo duumeHT kBagpaTnaHoii
conpsokeHHOCTH. Koadpunment Kpamepa.

7. Tlapnas perpeccuu. Moaens. MHK-onienku napameTpos.

8. UucioBble XapaKTEepUCTUKH OLIEHOK ITapaMeTpOB MapHON PErpecchu.
9. Teopema I'aycca-MapkoBa 1Jis1 cityuyasi IapHOH perpeccuu.

10. ITpoBepka kayecTBa ypaBHEHUS ApHOW PETPECCHH.

11. HenuHeiHble MOJIENN U TUHEAPU3ALIHSL.

12. Cny4aii CMEIEeHHOr 0 IyMa.

13. Cnyyaii KOppenTupOBaHHBIX TOMOCKEJACTUYHBIX HAOIFOICHUH.

14. Cny4aii HeKOppeIUpPOBaHHBIX FeTEPOCKEAACTUYHBIX HAOTIOACHHH.
15. MynbTUKOJUIMHEAPHOCTD.

16. OuKTHBHBIEC TEPEMEHHBIE.

17. TlocTanoBKa 3a/1a4u Ki1accuPUKAIIH.

18. Jloructuueckas perpeccus.

19. Metpuku kauecTBa OMHAPHOTO KJIACCU(PHUKATOPA.

20. ROC-ananus.

21. Turbl METOI0B KIIACTCPU3AIIHH.

22. PaccTostHUS M@Ky OOBEKTaMH, PACCTOSTHUS MY KIIaCTEPaMH.
23. CTpyKTypa BpEMEHHOTO psia.

24. TIporHo3upoBaHKe BO BPEMEHHBIX psIax.

[Mpumeps Bonpoco utorosoro tecta (MOITK-1.3, MOIIK-3.1, MUOIIK-3.2, MOIIK-3.3).

1. Tlo kpureputo [lanupo-Yunka ObUH MOTYISHBI CASAYIOMNUE PE3YIbTATHI.
W =0.9821, p-value = 0.6432
Kaxkoii BBIBOJ MOKHO cliesiaTh Ha ypoBHE 3Ha4uMocTH 0.05?
a) €CTh 3HAYUMbIEC OTIIMYHS MEX]ly aHAIM3UPYEMbIMUA COBOKYITHOCTSIMU
0) HeT 3HAYMMBbIX OTJIMYMI MEXAY aHAIM3UPYEMbIMU COBOKYITHOCTSMU



B) BEIOOpKA HE MPOTUBOPUYUT HOPMATIBHOMY 3aKOHY pacipeeCHHs
T') BBIOOpKA HE MOAYMHAETCS HOPMAIbHOMY 3aKOHY pacIipe/ieIeHHs

OtBeT: B)

2. Tlo xputeputo ['onndensaa — KBanara ObUTH OTYyUYEHBI CIEIYIOIINE PE3YIbTATHL:
GQ =6.7131, dfl = 22, df2 = 21, p-value = 2.437e-05

Kaxkoii BEIBOO MOXKHO cAeIaTh?

a) UMEETCSl MYJIbTUKOJUTUHEAPHOCTh

0) HET MYJIbTUKOJUIMHEAPHOCTH

B) OCTAaTKH TOMOCKEIACTHYHBI

') OCTaTKH IeTePOCKEAACTUIHBI
OrtgerT: 1)

3. CobcTBeHHbIe yncia HHHOPMAIIMOHHON MaTPUILIbI PABHBI:

7.5646e+07 3.7582e+05 2.3019e+04 3.2468e+03 4.03e+02 1.2817e+02

Kaxkoii BEIBOO MOKHO cAeIaTh?

a) meet mecTo 3G heKT MyJTbTUKOTMHEAPHOCTH.

0) Het MynbTHKOIITMHEAPHOCTH.

B) Henocrarouno nHpopMaiuu, 4To0bl CJISNIaTh BEIBOJI O MYJIBTUKOJUTMHEAPHOCTH.
Ortger: a)

4. B monenu 6e3 cB0OOAHOTO uiieHa KO (DHUIIMEHT N1eTepPMUHALIUYA B CTATUCTHYECKUX
MakeTax pacCUUTHIBACTCS IO hopMyJie:

22}&-—3‘/)2
6) R? = %
o s
o,
r)R? = %ﬁz
OtBer: 1)

5. Tlo kakoit popmyne MoxkHO paccunuTtaTh F1 score
Precision+Recall

a) —
Precision-Recall
6) Precision'Recall
Precision+Recall
Precision+Recall
B)

2-Preci§i0n-Recall

r) 1 1
Precision Recall

OtgerT: 0), T)

6. MYJIBTI/IHJII/IKaTI/IBHaSI MOZCIIb BpEMCHHOT'O psi/ia OMMUCBIBACTCSA YPABHCHHUEM

a)y=a+bt+¢
6)y = atPe



B) y() = f(t) + ¢() + ¥(t) + &(t)
) y(&) = f(&) - o(®) - (@) - e(t)

OtBer: 1)

Tect cocrout 13 20 BONpOCOB pa3HOM CIOKHOCTH, 33 KKl MPABUIbLHBIA OTBET
MOYHO TOJTy4uTh OT 1 10 3 6amnoB. Makcumym 3a tecT 40 6amios.

[0 ;21) HeymOBIETBOPHUTEIHHO

[21;28) ymoBieTBOpUTEIHHO

[28;35) xoportio

[35;40] oTnmyHO

4. OueHo4yHbIe MaTepuaJibl I NMPOBEPKH 0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIIHIA)

[IpoBepka ocTaTOUHBIX 3HAHUN TPOBOAUTCA B (hOpME TECTA.
[Tpumeps Bonpocos k tecty (MOITK-1.3, MOIIK-3.1, NOTIK-3.2, MOIIK-3.3):

1. Kpurepuit ManHa-YuTHU npUMEHsAETCS AJIs
a) BBISIBIICHUS PA3IMYUil MEXKIy TBYMsI 3aBUCUMBIMHU BBIOOPKaMH MO YPOBHIO KaKOT0O-
100 MpU3HAKa
0) BBIABICHHS PA3IMYMiA MEKY ABYMS HE3aBHCUMBIMU BBIOOPKAMH 10 YPOBHIO KaKOTO-
100 MpU3HAKa
B) BBISIBJICHUS Pa3iIMUMii MKy HECKOJIbKMMHU HE3aBHCUMBIMU BBIOOPKAMHU 10 YPOBHIO
KaKoro-imoo npu3Haka
B) BBISIBJICHUS PA3IIMUUi MY HECKOJIBKIMHU 3aBUCUMBIMHU BBIOOPKaMH IO YPOBHIO
KaKoro-imoo npu3Haka

Otgert: 0)

2. Jlns ABYyX HOPSIKOBBIX IEPEMEHHBIX MpH pacueTe kodddunrenta Crnupmena 6bun
HOJIy4YEHBI CIEYIOIUE PE3YIbTATHI.

r=-0,17558892 p=0,0316143305
Kaxoit BbIBO MOXKHO clienaTh ipu ypoBHe 3HauuMocTH 0.057

a) uMeeTcs IpsMasi CTaTUCTHYeCKast CBA3b Ha ypoBHe 3HaunMoctH 0,05
0) umeeTcst oOpaTHAsA CTATUCTHYECKAs CBsI3b Ha ypoBHE 3HaunMoctu 0,05
B) UMeeTCA MpsiMasi CTaTUCTUYecKasi CBsi3b Ha ypoBHe 3HaunMoctu 0,01
') UMeeTcst oOpaTHast CTaTUCTUYECKas CBsI3b Ha ypoBHe 3Haunmoctu 0,01
1) HET CTaTUCTUYECKU 3HAUMMOM CBSI3U Ha ypoBHE 3HaunMoctu 0,01

€) HEeT CTaTUCTUYECKU 3HAUMMOM CBSI3U Ha ypoBHe 3HaunMoctH 0,05
OtBeTHI: 0) , 1)

3. Ilpu mpoBeaeHNUHU PEerpecCHOHHOTO aHaIN3a OBUIM OJIYYEHBI Pe3yIbTAThI

R = 0.9804 R?*=0.9612 R, = 0.9608
F(1,98) = 24289 p < 0.0000 S, = 29.278
n = 100 b* b Sy t(98) p — value
Intercept 20.33116 7.726744 2.63127 0.009882
X 0.9804 4.99870 0.101427 49.28397 0.000000




YeMmy paBHa OlLIEHKA CPEAHEr0 0’KU1aeMOI0 3HAaYE€HUs 3aBUCUMOH NepEMEHHON pu
3HaYeHUU (akTOpHOH nmepemeHHon paBHOM 100. OTBET OKpYIJIEH 0 ABYX 3HAKOB MOCTE
3aMsTOM.

a) 2038,11

6) 520,20

B) 201,63

r) 29,278

OtBer: 0)

4. KoadpounueHt nerepMuHaLUN perpeCCUOHHON MOJIETH MOKET ONPEACTIATHCS KaK
OTHOILIEHHE:
a) OCTaTOYHOM CYMMBbI KBaJpaToB K OOlIel cyMMe KBaJpaToB;
0) oO1elt cyMMBbl KBaJIpaTOB K OCTaTOYHON CyMMe KBaJIpaToB;
B) 0OBSICHEHHOI CyMMBI KBa/IpaToOB K 00IIEH cyMMe KBapaToB;
r) o01iel CyMMbI KBaJJpaTOB K OOBsCHEHHON CyMMe KBaJpaToB;
1) OCTaTOYHOM CYMMBI KBaIpaTOB K OOBSICHEHHON CyMMe KBaJ[paToOB.

OtgerT: B)

5. Merpuka Accuracy B 3ajade KiiacCu(UKAIIMHA OTIPECIIICTCS KaK
a) OTHOILIEHHE YHCIIa BEPHO KIACCU(PUIIMPOBAHHBIX OOBEKTOB K HEBEPHO
KJ1accu(hUIMPOBAHHBIM
0) OTHOLIEHHE YHCIIa HEBEPHO KIIaCCU(DUIUPOBAHHBIX OOBEKTOB K BEPHO
KJIaCCU(UIIUPOBAHHBIM
B) OTHOLICHHE YUCJIa BEPHO KJIACCU(PULIIMPOBAHHBIX K O0OIIEMY YHCITy 00BEKTOB
') OTHOLIEHHE YKCJIa HEBEPHO KIacCU(PUIIMPOBAHHBIX K O0IIEMY YUCITY OOBEKTOB

OTgerT: B)

6. JlonrocpouyHasi TeHAEHIUS TUHAMUKH MTOKA3aTENs - 3TO
a) mym;
0) TpeHn;
B) CE30HHBIE KOJICOaHMUs;
T') MUKIUYECKHE KOJIeOaHusI.

Otser: 0)

TecT 1t MpOBEPKM OCTATOYHBIX 3HAHUM CTOUT M3 10 BOIIPOCOB pa3HOM CIOXKHOCTH OT |
1o 3 6amnoB. MakcumyM 3a TecT 20 6amnoB. TecT OIIeHHBAETCs Ha «3aUTEHO» WM «HE3aUTEHO.
OneHka «3a4Te€HO» CTaBUTCSI, €CIIU CTyIeHT HaOpau 11 OanioB u Bele.

HNudopmanus o pazpadborynkax

KabGanoBa Tathsina BanepreBHa, kaHna. (u3.-MaT. HaAyK, JOLEHT, Kadeapa TEOpHH
BeposATHOCTe U Marematuyeckoit cratuctuku UTIMKH TI'Y, nouent



