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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsAEMbI€¢ JaHHBIMHA
OICHOYHBIMHA MaTepHaJIaMH

Iesbt0 0CBOSHMSI JUCLMIUIMHEI ABIsETCA (POPMUPOBAHUE CIIEAYIOIIMX KOMIETEHIUI:

OIIK-1 CnocobGen camoCTOsATENbHO TOpUOOpeTaTh, pa3BUBaTb M MPUMEHSTH
MaTeMaTHYeCKUe, €CTECTBEHHOHAYYHbIE, COLMAIbHO-3KOHOMUYECKHE M INpodeccHOHaNbHbIE
3HaHMS Ul PELIEHUS HECTaHAAPTHBIX 3a/a4, B TOM YHCJI€ B HOBOI MM HE3HAKOMOM Cpefie U B
MEXIUCLUIUIMHAPHOM KOHTEKCTE

OIIK-3 CrocobeH aHanu3upoBaTh MPOGECCHOHATBHYI0 MH(OPMAIIHIO, BBIACTATh B HEH
[JIABHOE, CTPYKTYypUpPOBaTh, OGOPMIIATH U INPEJICTAaBIATh B BUJE AHAIUTHYECKUX 0030pOB C
000CHOBAHHBIMH BBIBOJAMH U PEKOMEHIALIUAMU

PesynbraTamMy OCBOEGHHUS TUCLMILIMHBI ABJSIOTCS CIEAYIOLINE MHIAMKATOPb! TOCTUKEHUS
KOMIIETCHIIUMN:

HNOIIK-1.3 Pa3BuBaeT © NOpPUMEHSIET MaTEMaTUYECKHE, €CTECTBEHHOHAyYHBIE,
COLMAIbHO-9KOHOMHUYECKUE U MTPOPECCUOHATILHBIC 3HAHUS JJIS1 PEIICHUS 3a/1a4

NOIIK-3.1 OcymectBusger c6op, 00pabOTKy U aHalIW3 HAyYHO-TEXHUUYECKOU
uH(popMaLu, HEOOXOAUMOM /1JIs peLIeHHs TPOPECCUOHANBHBIX 3a/1a4

HOIIK-3.2 VYmeer pabotarh C pa3IUMYHBIMA BHJAAMH HHGOpPMAIMM C ITOMOIIBIO
pa3IMYHBIX CPEACTB HH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA

NOIIK-3.3  @®opMmynupyeT  pe3ysbTarTbl, MOJYyYEHHbIE B  XOJ€  PEIICHUS
UCCIIEIOBATEIIbCKUX 3a]ad, B BUJEC AHATUTUYECKUX 0030pOB C OOOCHOBAaHHBIMH BBIBOJAMHU U
pEeKOMEHAALUAMU

2. OneHo4Hble MaTepHUaJIbl TEKYIIECTI0 KOHTPOJISA U KPUTEPUHA OLICHUBaAHUA

DJIEMEHTBI TEKYIIET0 KOHTPOJIS:
— IIOCEILEHHUE;
— BBINIOJIHEHHE JTA0OPATOPHBIX padOT HA KOMITbIOTEPE.

[Tocemenue ¢ukcupyercs Ha Kaxaom 3aHsaTud. Jlomyckaercst 25% HpOMyCKOB IO
yBaXHUTENbHOM mnpuuuHe. Ilpu OomplneM KoaM4ecTBE MPOIMYCKOB CTYAEHT IOJIy4aercs
JIOTIOJTHUTENBHBIN BOIPOC HA 3K3aMEHE MO MPOMYIIEHHBIM TeMaM W/WIN JOMOJIHUTEIBHOE
3a/laHue 10 MPaKTHKE.

[Tpumep 3ananus k nadoparopuoit padbore (MOIIK-1.3, MOIIK-3.1, MOIIK-3.2, NUOIIK-
3.3)

JlabopaTopHasi padora. I'eTepockeacTHYHOCTb.

Jlst ipeAnoskeHHOro Habopa peanbHBIX TaHHBIX MPOBEPUTH HATHUKE T€TePOCKETaCTUIHOCTD U
YCTPaHUTH €€. BBIMOIHUTH CIIEYIONIUE IIary.

e lmnoprupoBarth naHHbIe U3 (aiina B R.

e [locTpouTh mapHyr MOJENb PETPECCUH 1IETEBOM TEPEMEHHON OT OCHOBHOTO

KOJIMYECTBEHHOTO (hakTOpa.

e [locTtpouTh nuarpaMmy paccesiHus C OLICHEHHOW JJMHUEN perpeccuu

e BriBecTH olleHCHHBIEC 3HAYCHUS.

e BriBecTu 3HaueHUS KOIPPHUIIMECHTOB ypaBHEHUS PETPECCUHU.

e [locTpouTh NMPOrHO3 sl 3HAUEHU I LEJIEBOM IEPEMEHHONW B COOTBETCTBHUM C APHOM

MOACIBIO.



e [locTpouTh MO/EITIH MHOKECTBEHHON PETPECCHU Ha BCE MIPEITIOKEHHBIC B HA00OpE
(hakTopHI.

e VYanuth He3HaYUMbIC ()AaKTOPHI ¥ IOCTPOUTH HOBYIO MOJIEIb.

e Jlns BceX KOJMYECTBEHHBIX U MOPSIKOBBIX BEJIMYMH TOCTPOUTH KOPPEIISIITUOHHYIO
MaTpHILy.

e [locTpouTh NMpOrHo3 Jjisi 3HAYEHUM 11€JIEBOM MEPEMEHHONW B COOTBETCTBUH C
MHOKECTBEHHOU MOJICIIBIO.

e [IpoBectu aHaIN3 OCTATKOB, IIOCTPOCHHBIX IIAPHOM U MHOKECTBEHHON MOJIEIEH.

e [IpoBepuTh HA TETEPOCKETACTUUHOCTD.

e VYCTpaHUTh F€TEPOCKETACTUYHOCTD.

o HpOBeCTI/I aHaJn3 OCTATKOB HOBOM MOIOCIIH.

JlabopaTopnasi padora. JlorucTuueckas perpeccus.
3ananue 1. ®opMupoBanue BHIOOPKHU
CdopmupoBaTh HaOIIOICHNS, CBSI3aHHBIE OAHO(PAKTOPHOH JIOTUCTUIECKOH perpeccueii.
e 3anartk 00beM BeIOOpKH N = 20: 50.
e 3naueHus ¢akropa x cHOpPMUPOBATH KaK peaTH3alfi0 LEJIOYUCICHHOW pPaBHOMEPHO
pacrpeeseHHON ClIy9aiiHON BEJMYMHbI B HHTEpBae [a, b].
e 3ajath HOpMaIbHO pacipeaeaeHubii mym e~N (0, o).
e OmnpenenuThs perpecCUOHHYI0 MOJIETh

690+91x+£

1) = T aroe

e 3HaueHue OMHAPHON 3aBUCUMOMN NIEPEMEHHOMN ONpPEeNeIuTh KaKk

1

0, H(Xi)<—j

— 2
Vi = 1
1, H(XL)ZE

Bce napaMeTphbl 3a1aTb CaMOCTOATCIIbHO, OPUCHTHUPYSACH Ha AUArpaMMy PACCEIHUA. HaHpHMep,
KaK Ha pUCYHKC
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3aganue 2. AHAJIU3 IOCTPOEHHOI MoeTH
e [IpoBecTu JOr-perpecCHOHHBIN aHAU3.

e [locTpouTh OIICHKU MTAPaAMETPOB MOJIECIIH.

e TlocTpouTh mpeacKa3aHus I IPOU3BOIBHO 33JAHHOTO 3HAUCHUS (haKTOpa.
e OueHUTh Ka4eCTBO MOJEIIH.

e [locrpouts ROC-kpuByto.

Kpurepuu onieHuBaHus:

PesynbTarel s1a0opaTOpHON pPaOOTHI ONPENESIOTCS OLEHKAMU «3auTE€HO» WM «HE
3a4TEHOM.

OneHka «3a4TeHO» BBICTABISETCS, €CJIM paboTa BBHIIOJHEHA IIOJHOCTBIO WU C
HE3HAUUTENIbHBIMU HEJI0YeTaMu, KOJI paboTaeT, CTYACHT apryMEHTHUPOBAHHO OOBSCHsSET BbIOOp
IPUMEHEHHBIX METOJIOB U MOJIyYE€HHbIE PE3YJIbTaTHI.

OneHka «HE 3a4TE€HO» BBICTABISIETCSA, €CIM KOJA He paboTaeT WM paboTaer c
CYLIECTBEHHbIMU OIIMOKAaMH, CTYAEHT HE MOXET IOSCHUTh BBIOOP METOJOB U KOPPEKTHO
IPOMHTEPIPETUPOBATH MOJIyUYEeHHbIE pe3ybTaThl. PaboTa oTnpasisercs Ha JopaOOTKY.

3. OueHo4YHble MATePHAJIbl HTOTOBOI0 KOHTPOJIS (MPOMEKYTOYHOI aTTecTaluM) U
KPHUTEPUH OLlCHUBAHUSA

Temsl 1u1st moaroToBKU K mtoropomy tectupoBanuto (MOIIK-1.3, MOIIK-3.1, UOIIK-3.2,
NOIIK-3.3)
Templ 1J1s MOATOTOBKHU K TUCBMEHHOMY DK3aMEHY.
Tunsl JaHHBIX U CIOCOOBI X TIPECTABICHHUS.

[TapameTrpudeckne KpUTepun CpaBHEHUS TPYIIIL.
Hemnapamerpuueckne kputepun CpaBHEHUS TPYIIIL.

e

Koppensinonnslil ananu3 konuyecTBeHHbIX TaHHBIX. Koadduuuent [Tupcona. Z-
npeoOpa3zoBanue duiiepa.
Panrosas koppensuus. Koapdunuent Cnupmena, Kennania u KoHKopAauu.

™ »

KoppensiuoHHbIi aHann3 KaTeropu3oBaHHbIX JaHHBIX. Koadduiment kBagpatuyHoii
comnpsikeHHocTH. Koaddunment Kpamepa.

[Tapnas perpeccun. Moaens. MHK-ouenku napameTpos.

UucnoBble XapaKTEpPUCTUKHU OLIEHOK MapaMeTpOB MAPHOU pEerpeccuu.

Teopema ["aycca-MapkoBa aJisl cityyasi MapHOW pErPeCCUH.

0 ITIpoBepka kauecTBa ypaBHEHUS MAPHOW PETPECCUM.

S 0 ®
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Henuneitnpie Mogenu u TMHeapu3amus.

Criyuail cMEILEHHOTO IIyMa.

Crnyuait KOppelIMpOBaHHBIX TOMOCKEAACTHYHBIX HAOIOICHHIIA.
Crnyuait HEeKOpPEIMPOBAHHBIX T€TEPOCKETACTUIHBIX HAOIIOICHUN.
MynbTUKOJUIMHEAPHOCTD.

OUKTUBHBIE TIEPEMEHHBIE.

[TocranoBka 3aaun KiaccuuKaImm.

Jloructuueckas perpeccus.

MeTtpuku kauecTBa OMHAPHOTO Kiaccudukaropa.

ROC-ananus.

Turbl METOIOB KJIACTEPU3ALIUU.

PaccrosHust Mexy 00beKTaMH, PACCTOSHUS MEXKAY KIaCTepaMH.
CrtpyKTypa BpEMEHHOI0 psija.

[IporHo3upoBanue Bo BpEMEHHBIX psIax.

[Tpumeps! Bonipocos urorosoro tecra (MOIIK-1.3, MOIIK-3.1, UOIIK-3.2, TOIIK-3.3).

1.

2.

I[To kpurepuro [lanupo-Yunka ObLIH MOJTYYCHBI CICAYIOMNE PE3yIbTATHI.
W =0.9821, p-value = 0.6432

Kaxoit BbIBOI MOXKHO clienaTh Ha ypoBHe 3HaunMoctu 0.05?

a) €CTh 3HaYMMbI€ OTIUYUS MEXAY aHATU3UPYEMbIMU COBOKYITHOCTSIMH
0) HET 3HAYMMBIX OTJIMYUI MEXITYy aHATU3UPYEMbIMH COBOKYITHOCTSIMU

B) BBIOOpKA HE MPOTUBOPUYUT HOPMATILHOMY 3aKOHY pacrpe/iesieHus

T') BEIOOPKA HE MOAYMHSICTCS HOPMAITBHOMY 3aKOHY PACIIPEICICHUS

OrtgerT: B)

ITo kputeputo I'onndensna — KBanara 6bu1M NOTY4EHBI CEAYIONINE PE3YIbTATH:

GQ =6.7131, dfl =22, df2 =21, p-value = 2.437e-05

Ortser:

Ortser:

Kakoli BEIBOJT MOJKHO clienarthb?

a) UMeeTCsl MyJIbTHKOJUITMHEAPHOCTh
0) HEeT MyJIBTUKOJUIMHEAPHOCTH

B) OCTaTKH TOMOCKEACTUYHBI

I') OCTaTKU FeTepOCKETaCTUYHbI

)

CobcTBeHHbIe unciaa UHPOPMAIMOHHOW MaTPHIIBI PaBHBIL:

7.5646e+07 3.7582e¢+05 2.3019¢+04 3.2468e+03 4.03e+02 1.2817e+02
Kakoli BEIBOJT MOKHO clienath?

a) Umeet mecto 3ppekT MyTbTHKOJUTHHEAPHOCTH.

6) Her MynbTHKOJUIMHEAPHOCTH.

B) Henocrarouno undopmanuu, 4ToObl cI€1aTh BHIBOJI O MYJIbTUKOJUIMHEAPHOCTH.

a)

B Monenu 6e3 cBo6oHOrO wieHa KO3 UIMEHT 1eTepMUHALINN B CTATUCTUYECKHX
MaKeTax pacCUUTHIBAETCA Mo (hopmyIe:



—55.)2

Li-y)?
2 _ X@i-9?
O R = S0
B)R? =1— —— 3 i-9)?
L5 (yi-7)?
L9
R? =2
r) Yy
OTtBeT: 1)

5. Tlo kako# popmyiie MokHO paccuuTath F1 score
Precision+Recall

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

2-Preci§ion-Recall

F) T T
Precision Recall

Otgert: 0), 1)

6. MyIbTUILIMKATUBHAS MOJIEIb BPEMEHHOTO Psijia OMMCHIBAETCS YPABHEHHEM
a)y=a+bt+e¢
6)y = atPe
B) y(t) = f(t) + ¢(t) + Y(6) + &(t)
n)y(&) = (&) - ¢ - (o) - e(t)

Otger: 1)

Tect coctouT 13 20 BONpOCOB pa3HON CI0XKHOCTH, 3a KaXKAbIH MPaBUIIbHBINA OTBET
MO’KHO MOJXy4YuTh OT 1 10 3 6annoB. MakcumyM 3a Tect 40 6anios.

[0 ;21) Hey1OBIETBOPUTEIBHO

[21;28) y10BIETBOPUTEIHHO

[28;35) xoporio

[35;40] oTmmaHO

4. OueHo4yHbIe MaTepHAaJIbI I NMPOBEPKH 0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIH)

ITpoBepka ocTaTOYHBIX 3HaHUI MPOBOAUTCS B (hopMe TecTa.
ITpumepst Boripocos k Tecty (MOIIK-1.3, MOIIK-3.1, MOIIK-3.2, MOIIK-3.3):

1. Kpurepuit ManHa- YUTHU NpUMEHSETCS IS
a) BBISIBIICHUS Pa3IMIUi MEXy JBYMsI 3aBUCHIMBIMH BHIOOPKaMHU IO YPOBHIO KaKOTO-
1100 mpu3HaKa
0) BBISBIICHHSI PA3IMIHA MEXY ABYMSI HE3aBHCHUMBIMU BHIOOPKAMHU 110 YPOBHIO KaKOTO-
1100 mpu3HaKa
B) BBISIBJICHUS Pa3lIMUMil MKy HECKOJIbKMMHU HE3aBUCUMBIMU BRIOOPKAMHU 10 YPOBHIO
KaKoro-moo npu3Haka
B) BBISIBJICHUS Pa3IIUUMi MKy HECKOJIBKIMH 3aBUCUMBIMHU BHIOOPKAMH TI0 YPOBHIO
KaKoro-moo npu3Haka

OtBer: 0)



2. Jlnsa AByX MOPSAAKOBBIX MEPEMEHHBIX MU pacueTe kodd¢uienta Crupmena Obun
HOJTY4EHBI CIECIYIONINE Pe3yIbTaThl.

=-0,17558892 p=0,0316143305
Kaxkoii BBIBOJ MOKHO ciesiaTh Ipu ypoBHE 3HauuMocTH 0.057?

a) UMeeTCs IpsiMasi CTaTUCTUYECKas CBsI3b HA ypoBHE 3HauuMocTH 0,05
0) umeeTcst oOpaTHasi CTaTUCTUYECKas CBA3b HAa ypoBHE 3HaunMocTH 0,05
B) UMEETCs MpsiMasi CTaTUCTUYECKas CBsI3b Ha ypoBHE 3HaunMocTu 0,01
') UMeeTcsl o0paTHas CTaTUCTUYECKas CBsA3b Ha ypoBHE 3HaunmocTu 0,01
J1) HET CTaTUCTUYECKH 3HAYMMOM CBsi3U Ha ypoBHE 3HauuMocTH 0,01

€) HeT CTaTUCTHYECKH 3HAYUMOU CBsI3M Ha ypoBHE 3HaunMoctu 0,05
OtseTsr: 0) , 1)

3. Ilpu npoBeneHUU PErpecCHOHHOTO aHaIN3a OBLIN MOJMYYEHBI PE3YJIbTAThI

R = 0.9804 R?=0.9612  RZy; = 0.9608
F(1,98) = 2428.9 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

YeMy paBHA OLIEHKA CPETHETO 0KMAAEMOI0 3HAYEHHS 3aBUCUMOMN IEPEMEHHON MpH
3HaueHUH (PpakTopHOI nepemenHoil paBHoil 100. OTBET OKpyYTJIEH O JBYX 3HAKOB IOCIIE
3aISITOM.

a) 2038,11

6) 520,20

B) 201,63

r) 29,278

Otger: 0)

4. KoadduimeHnt neTepMuHaAIIIU PETPECCUOHHON MOIEIIM MOXKET OTPEEISITHCS KaK
OTHOIIEHHUE:
a) OCTaTOYHOM CYMMBbI KBaJpaToB K OOIIeH cymMMe KBaJpaToB;
0) oO1elt cyMMBbl KBaJpaTOB K OCTATOYHON CyMMe KBaJIpaToB;
B) OOBSICHEHHON CyMMBI KBaJ[paToB K 0oOIIel cymMMe KBaJpaToB;
r) o011el CyMMBbI KBaJJpaTOB K 0OBCHEHHOM CyMMe KBaJpaToB;
1) OCTaTOYHON CYMMBI KBaJpaToB K 00BSICHEHHOW CyMM€ KBaIpaToB.

OTgerT: B)

5. Metpuka Accuracy B 3aj1aue KJIaCCU(PUKAINH OTPEACTIACTCS KaK
a) OTHOILIEHHE YHCIIa BEPHO KIACCU(PUIIMPOBAHHBIX 0OBEKTOB K HEBEPHO
KJIacCU(UIIUPOBAHHBIM
0) OTHOIIIEHHE YKCIIa HEBEPHO KIIaCCU(DUIIUPOBAHHBIX OOBEKTOB K BEPHO
KJIacCU(UIIUPOBAHHBIM
B) OTHOIICHHE YUCJIa BEPHO KJIACCU(PULIMPOBAHHBIX K O0IIEMY YHCITY 00BEKTOB
I') OTHOLIEHHE YKClia HEBEPHO KIacCU(PUIIMPOBAHHBIX K 00IIEMY YHCITY OOBEKTOB



OTBeT: B)

6. JlonrocpouyHasi TCHACHIUS TUHAMUKH ITOKA3aTesl — 3TO
a) ywM;
0) TpeHs;
B) CE30HHBIC KOJICOAHHUS,;
T') MUKIUYECKHE KOJIeOaHusI.

Otser: 0)

Tect M1 POBEPKU OCTATOYHBIX 3HAHUU CTOUT U3 10 BOMPOCOB pa3HOM CI0XKHOCTH OT 1
1o 3 6amnoB. MakcumyM 3a TecT 20 6amioB. TecT oleHUBAETCs Ha «3a4TEHO» WA «HE3aYTCHOY.
OrneHka «3a4TeH0» CTaBUTCS, €M CTyAeHT HaOpan 11 GanioB u BbIIIE.

HNudopmanus o pazpadboTunkax

KabanoBa Tatpsina BanepreBHa, kaHn. ¢(u3.-mMar. HayK, IOLEHT Kadeapbl Teopuu
BEpOATHOCTEH U MaremaTuyeckou cratuctuku UTIMKH TI'Y.



