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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

Iesbro0 0CBOCHMSI JUCLUILUIMHBI ABJsIETCS (POPMUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

OIIK-1 Cnocoben HaxoauTh, (GOPMYNIHPOBATH W peIIaTh aKTyaJbHbIE MPOOIEMbI
IPUKJIAJHON MaTeMaTUKH, (pyHAaMeHTaIbHONM HHOOPMATUKU U MH(POPMALMOHHBIX TEXHOIOTUH.

OIIK-3 CnocobeH TPOBOAWUTH aHAIM3 MAaTEMAaTHYECKUX MOJENeH, CO3/aBaTh
MHHOBAI[MOHHBIE METOJbl PEIICHUs NPUKIATHBIX 3a7ad Npo(hecCHOHAIBHON IesITeNbHOCTH B
o0acti MHQOPMATHKU U MATEMAaTHUECKOTO MOJICITUPOBAHUSI.

PesynbraTamu OCBOCHHUS TUCLMILIMHBI ABJSIOTCS CIEAYIOLINE MHIAMKATOPb! JTOCTUXKEHUS
KOMIIETCHIIMMN:

HOIIK-1.3 Pemaer aktyanabHbIe TPOOIEMbI TPUKIIATHON MaTeMaTUKH, (PyHIaMEeHTaIbHOM
UHPOPMATUKU ¥ MUHGOPMAITHOHHBIX TEXHOJOTHI

HOIIK-3.1 [IpoBoauT aHaIU3 MaTeMaTUYECKUX MOJICIIEH U CUCTEM

NOIIK-3.2 IIpumeHsieT MaTeMaTH4eCKHE MOJENIN, METO/bl Ul PEIICHUs MPUKIIAJHBIX
3a71a4 Npo(ecCUOHANBHOM NesITeIbHOCTH

NOIIK-3.3 Pa3pabaTpiBaeT HOBBIE AJTOPUTMbI U METOJbl PELICHUS MPHUKIAJHBIX 3a7au
npoeCcCHOHATIBHON ~ AEATENbHOCTH B 00jJacT  HMH(GOPMATHUKM M MaTeMaTH4YeCKOro
MOJIETTUPOBAHUS

2. OueHo4YHble MaTePUAJIbI TEKYLIEr0 KOHTPOJISI M KPUTEPUH OLleHUBAHUSA

DEeMEHTHI TEKYILEro KOHTPOJIS:
— MOCELICHUE;
— BBINOJIHEHKE J1a00paTOPHBIX pabOT HA KOMIIBIOTEPE.

Hanee cnedyem onucamo xasxicowlil d1emenm (hopmyauposxu 3a0ay, memvl peepamos u
0p.) ¢ yKazanuem K0008 Npogepsemvlx UHOUKAMOPO8 OOCMUNCEHUSI KOMNEMeHYUll 1 Kpumepuu
€20 OYEeHUBAHUSL, NPUBECIU KUY NPABUTILHBIX OMEEMO08 Ul NPUHYUN NOCTNPOEHUS. NPABUTLHO20
omeema (no 603MONCHOCMUL).

[Tocemenue ¢ukcupyercs Ha Kaxaom 3aHsaTuu. Jlomyckaercst 25% HpOMYCKOB IO
yBaXHUTENbHOW mnpuunHe. Ilpu OomplneM KoaM4ecTBE MPOIMYCKOB CTYAEHT IOJIy4aercs
JIOTIOJTHUTEBHBIN BOIPOC HA 3K3aMEHE MO MNPOMYIIEHHBIM TeMaM W/WIN JOMOJIHUTEIBHOE
3a/laHue 10 MPAKTHKE.

[Tpumep 3amanus k naboparopuoit padbore (MOIIK-1.3, MOIIK-3.1, MOIIK-3.2, NUOIIK-
3.3)

JlabopaTopHasi padora. I'eTepocke1acTHYHOCTb.

Jl1st ipennoskeHHOro Habopa peanbHBIX TaHHBIX MPOBEPUTH HATHUKE T€TePOCKETACTUIHOCTD U
YCTPaHUTH €€. BBINOMHUTH clieAyolue mard.
e lmnoptupoBarh naHHbIe U3 (aiina B R.
e [locTpouTh mapHyr MOJENb PETPECCUH 1IETEBOM TEPEMEHHON OT OCHOBHOTO
KOJINYECTBEHHOTO (hakTopa.
e [locTpouTh nuarpaMmy paccesiHus C OLICHEHHOW JTMHUEN perpeccuu
e BriBecTu olleHEHHbIE 3HAUEHUSI.

e BriBecTH 3HaUYCHUS KO3(I)(I)I/II_II/ICHTOB YpaBHCHUSA pETPECCCUH.



e [locTpouTh MpOrHo3 JJj1sl 3HAYEHU M 11eJI€BOM MEPEMEHHON B COOTBETCTBHUU C MApPHOM
MOJIEJIBIO.

e ITlocTpouTh MO/IETH MHOXKECTBEHHOW PETPECCHH Ha BCE MPEJIOKEHHBIE B HA0Ope
(hakTopHI.

e VYjianuth He3HAUYUMBbIE (PAKTOPHI M MOCTPOUTH HOBYIO MO/IEIb.

e ][ BceX KOJIMYECTBEHHBIX U MOPSAKOBBIX BEIMYMH OCTPOUTH KOPPEIIIUOHHYIO
MaTpHILy.

e [locTpouTh NMPOrHo3 sl 3HAYEHUI LEIEBOM NEPEMEHHONW B COOTBETCTBUU C
MHOYECTBEHHOH MOJIEIIBIO.

e [IpoBectu aHaIM3 OCTATKOB IOCTPOCHHBIX IIAPHON U MHOKECTBEHHOM MOJIEIICH.

e [IpoBepuTh HA rETEPOCKENACTUYHOCTD.

e VYCTpaHUTh reTePOCKEIACTUYHOCTb.

o HpOBeCTI/I aHaJn3 OCTATKOB HOBOM MOJICIIH.

JlabopaTopnasi padora. JlorucTuueckas perpeccus.
3ananue 1. ®opMupoBanue BHIOOPKHU
CdopmupoBaTh HaOIIOICHNS, CBSI3aHHBIE OAHO(PAKTOPHOHN JIOTUCTUIECKOHN perpeccueii.
e 3anartb 00beM BeIOOpKH N = 20: 50.
e 3naueHus ¢akropa x cHOpMUPOBATH KaK peanu3alfio LEJIOYUCICHHOW pPaBHOMEPHO
pacrpeieJIeHHON CIIy9aiiHON BEJIMYMHbI B HHTEpBae [a, b].
e 3ajath HOpMaJIbHO pacipeaeaeHubii mym e~N (0, o).
e OnpenenuTtb perpecCUOHHYI0 MOIEIb

690+91x+€

1 + eGO+61x+s'
e 3HaueHue OMHAPHON 3aBUCUMOMN NIEPEMEHHOM ONpPeNeNIuTh KaKk

(x) =

1

0, M(x)<z;

_ 2
Yi = 1
1, H(XL)ZE

Bce napaMeTphbl 3a1aTb CaMOCTOATCIIbHO, OPUCHTHUPYACH Ha AUArpaMMy PACCCIHUA. HaHpHMep,
KaK Ha pUCYHKC
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3ananue 2. AHAJIU3 IOCTPOEHHOI MoeH
e [IpoBecTu JOr-perpecCHOHHBIN aHATU3.

e [locTpouTh OIICHKH MTAPaAMETPOB MOJIEIIH.

e TlocTpouTh MpeacKa3aHus I IPOU3BOIBHO 33JAHHOTO 3HAUCHUS (haKTOpa.
e OueHUTh Ka4eCTBO MOJEIIH.

e [locrpouts ROC-kpuByto.

Kpurepuu onieHuBaHus:

PesynbTarsl s1a0opaTOpHON pPabOTHI ONPENENSIOTCS OLEHKAMU «3au4TE€HO» WM «HE
3a4TEHOM.

OneHka «3a4T€HO» BBICTABISETCS, €CJIM paboTa BBHINOJHEHA IIOJHOCTBIO WU C
HE3HAUUTENIbHBIMU HEJI0YeTaMH, KOJl paboTaer, CTYACHT apryMEHTHUPOBAHHO OOBSCHSET BbIOOp
IPUMEHEHHBIX METOJIOB U MOJIyYE€HHbIE PE3YJIbTATHI.

OneHka «HE 3a4TE€HO» BBICTABISETCSA, €CIM KOJA He paboTaeT WM paboTaeT c
CYLIECTBEHHBIMU OIIMOKAaMH, CTYAEHT HE MOXET IOSCHUTh BBIOOP METOJOB U KOPPEKTHO
IPOMHTEPIIPETUPOBATH MOJIyUYEeHHBbIE pe3ybTaThl. PaboTa oTnpasisercs Ha JOpabOTKY.

3. OueHo4yHble MATepPHAJIbl HTOTOBOI0 KOHTPOJIS (MPOMEKYTOYHOI aTTecTaluM) U
KPHUTEPUH OLleHUBAHUSA

Temsl 1u1st moaroTOoBKM K MToropomy tectupoBanuto (MOIIK-1.3, MOIIK-3.1, UOIIK-3.2,
NOIIK-3.3)
Templ 1)1 MOATOTOBKHU K TUCBMEHHOMY DK3aMEHY.
Tunbel JaHHBIX U CIOCOOBI X TIPECTABICHHUS.

[Tapamerpuueckne KpUTepun CpaBHEHUS TPYIIIL.
Hemnapamerpuueckne Kputepun CpaBHEHUS TPYIIIL.

e

KoppemnsimonHnslil ananu3 KkonuyecTBeHHbIX JaHHBIX. Koadduuuent [Tupcona. Z-
npeoOpa3zoBanue duiiepa.
Panrosas xoppensuus. Koapdpunuent Cnupmena, Kennamia u KoHKOpIaIu.

™ »

KoppensiuoHHbIi aHamn3 KaTeropu3oBaHHbIX JaHHBIX. Koadduiment kBagpatuyHoii
comnpsikeHHocTH. Koaddunment Kpamepa.

[Tapnas perpeccun. Moaens. MHK-ouenku napametpos.

UucnoBble XapaKTEepUCTUKHU OLICHOK MapaMeTpOB MApHOU perpeccuu.

Teopema ["aycca-MapkoBa aJisl cityyasi MapHOW pErPECCUH.

0 [TpoBepka kauecTBa ypaBHEHUS MAPHOW PETPECCUM.

S 0 ®



1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Henuneitnpie Mogenu u TMHeapu3amus.

Criyuall cMELIEHHOTO IIyMa.

Crnyuait KOppelIMpOBaHHBIX TOMOCKEIACTHYHBIX HAOIOICHHIA.
Crnyuait HEeKOpPEIUPOBAHHBIX T€TEPOCKETACTUIHBIX HAOIIOICHUN.
MynbTUKOJUIMHEAPHOCTD.

OUKTUBHBIE TIEPEMEHHBIE.

[TocranoBka 3aaun KiaccuUKaImm.

Jloructuueckas perpeccus.

MeTtpuku kauecTBa OMHAPHOTO Kiaccudukaropa.

ROC-ananus.

Turbl METOIOB KJIACTEPU3ALIUY.

PaccrosHust Mexy 00beKTaMH, PACCTOSHUS MEXKAY KIaCTepaMH.
CrpyKTypa BpeMEHHOI0 psja.

[IporHo3upoBanue Bo BpEMEHHBIX psax.

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

1.

2.

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

Kaxoit BbIBO MOXKHO clienaTh Ha ypoBHe 3HaunMoctu 0.05?

a) €CTh 3HaYMMbI€ OTIUYUS MEXKAY aHAIM3UPYEMbIMU COBOKYITHOCTSMU
0) HET 3HAYMMBIX OTJIMYUN MEXIY aHATU3UPYEMbIMH COBOKYITHOCTSIMU

B) BBIOOpKA HE MPOTUBOPUYUT HOPMATILHOMY 3aKOHY pacrpe/iesieHus

T') BEIOOpKA HE MOAYMNHSACTCS HOPMAIBHOMY 3aKOHY PACIIpPEICTICHIS

OrtgerT: B)

ITo kputeputo 'onndensna — KBanara 6bu1M MOTYUEHBI CIEAYIONINE PE3YIbTATH:

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

Ortser:

OrtBer:

Kakoli BEIBOJI MOKHO clienathb?

a) UMeeTCsl MyJIbTHKOJUITMHEAPHOCTh
0) HEeT MyJIPTUKOJUIMHEAPHOCTH

B) OCTaTKH TOMOCKEACTUIHBI

I') OCTaTKU FeTepOCKEIaCTUYHbI

)

CobcTBeHHbIe unciaa UHPOPMAIMOHHOW MaTPUIIbI PaBHBIL:

7.5646e+07 3.7582e+05 2.3019e+04 3.2468e+03 4.03e+02 1.2817e+02
Kaxkoii BEIBO MOXKHO CIeNaTh?

a) Umeet mecTto 3ppekT My TbTHKOJUTHHEAPHOCTH.

6) Her MynbTHKOJUIMHEAPHOCTH.

B) Henocrarouno naopmarmm, 9To0bI cAETIATh BEIBOJ] O MYJIbTHKOJUTHHEAPHOCTH.

a)

B Monenu 6e3 cBo6oHOrO wieHa KO3 UIMEHT 1eTepMUHALIMN B CTATUCTUYECKUX
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

OrtgerT: 0), 1)

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

OTtBeT: T)

Tect cocTouT U3 20 BONPOCOB pa3HON CI0XXHOCTH, 32 KaXKIbIH MPaBUIIbHBIA OTBET
MO’KHO MOJXy4uTh OT 1 10 3 6annoB. MakcumyM 3a Tect 40 6aios.

[0 ;21) Hey1OBIETBOPUTEIBHO

[21;28) y10BIETBOPUTEIHHO

[28;35) xoporio

[35;40] oTmmanO

4. OneHo4YHbIe MAaTEPHAJIBI A1l IPOBEPKHU OCTATOYHBIX 3HAHUH (cHOPMHUPOBAHHOCTH
KOMIIEeTeHIHii)

Oyenounvle mamepuanvl OJist RPOGEPKU OCMAMOYHBIX 3HAHUL MO2YM OblMb UCNONb308AHbL
ons ¢popmuposanusi npoepammol I'HA (npoepammel 2ocyoapcmeeHn020 9K3aMeHa), a maxice
akcnepmom Pocobpuadsopa npu npoeedenuu nposepku OUAZHOCMUYECKol pabomuvl nO OYeHKU
VPOBHSL  (hOpCUPOBAHHOCMU — KOMNEemeHyull  0oyuarwuxcs (npu  KOHMpOIbHO-HAO30PHOLL
npogepke). Bonpocvl 0aHH020 pazoena NoKa3vlearwm 6K1A0 OUCYUNIUHBL 8 00PA308ameNbHblll
pe3ynibmam obpazosamenvroll npoepammsl. O0vem 3a0anuti 8 0AHHOM pazoene 3a8Ucum KaxK om
KOU4ecmea Gopmupyemvix UHOUKAMOPOE OOCMUIICEHUS KOMNemeHyul, mak u om odvema
OUCYUNTIUHBL NO YUEOHOMY NIAH).

[IpoBepka ocTaTOUHBIX 3HAHUN TPOBOAUTCA B (hOopMe TecTa.
ITpumeps! Bonpocos k Tecty (MOIIK-1.3, MOIIK-3.1, MOIIK-3.2, NOIIK-3.3):

1. Kpurepuit ManHa- YUTHH IpUMEHSIETCS IS



a) BBISIBIICHUS Pa3IMYUi MEXy JBYMsI 3aBUCHMBIMH BBIOOPKaMHU IO YPOBHIO KaKOTO-
1100 mpHU3HaKa

0) BBISIBJICHHSI PA3J MY MEXTY ABYMSI HE3aBHCHUMBIMU BHIOOPKAMHU 110 YPOBHIO KaKOTO-
a0 npU3HaKa

B) BBISIBJICHUS Pa3lIMUMil MEX/Ty HECKOJIbKMMHU HE3aBUCUMBIMU BBIOOPKAMHU 10 YPOBHIO
KaKoro-Jn0o mpu3Haka

B) BBISIBJICHUS Pa3lIMYUi MEXTy HECKOJIBKMMHU 3aBUCUMBIMU BHIOOPKAMH T10 YPOBHIO
KaKoro-Jin0o mpu3HaKa

Otger: 0)

Jlnist AByX MOPSAKOBBIX IEPEMEHHBIX MpH pacueTe koddpunuenta Crnupmena ObLn
HOJTY4EHBI CICIYIOIINE Pe3yIbTaThl.

r=-0,17558892 p=0,0316143305
Kaxkoii BBIBOJ MOKHO cliesiaTh IpH ypoBHE 3HauuMocTu 0.05?

a) UMeeTCs IpsMasl CTaTUCTHYECKast CBsI3b Ha ypoBHE 3Hauumoctu 0,05
0) umeercst oOpaTHast CTATUCTUYECKas CBsI3b Ha ypoBHE 3HauuMoctu 0,05
B) UMEETCS MpsiMasi CTATUCTHYECKas CBsI3b Ha ypoBHE 3HaunMocTu 0,01
I') UMeeTcsl 0OpaTHas CTaTUCTUYECKas CBsI3b Ha ypoBHe 3Haunmoctu 0,01
1) HET CTaTUCTUYECKH 3HAYMMOM CBsI3M Ha ypoBHe 3HauuMocTH 0,01

€) HeT CTaTUCTUYECKU 3HAaUMMOM CBsA3U Ha ypoBHe 3Hauumoctu 0,05
OtBertsr: 0) , 1)

[Tpu npoBeeHNU PErpecCHOHHOI0 aHAJIW3a OBbLIU MOJTYYEHBI PE3YJIbTaThI

R = 0.9804 R? =0.9612  RZ,4; = 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

YeMy paBHA OLIEHKA CPETHETO 0KMAAEMOI0 3HAYEHHS 3aBUCUMON MEPEMEHHOU MPU
3HaueHUU PakTopHOU nepemeHHoi paBHO 100. OTBET OKpyTIEH 10 IBYX 3HAKOB MOCIHE
3aISITOM.

a) 2038,11

6) 520,20

B) 201,63

r) 29,278

Otgert: 0)

Koadduiment nerepMuHanii perpecCHOHHON MOJENTM MOXKET OIPEENIATHCS KaK
OTHOIIEHHE:

a) OCTaTOYHOU CyMMBI KBaJIpaTOB K 00IIIel CyMMe KBaIpaTOB;

0) oO1eit cyMMBbI KBaJIpaTOB K OCTaTOYHON CyMMe KBaJIpaToB;

B) OOBSICHEHHON CYMMBI KBaJ[paToB K 00IIel cymMMe KBaJpaToB;

r) o011elt CyMMBbI KBaJJpaTOB K OOBSCHEHHON CyMMe KBaJpaToB;

1) OCTaTOYHOM CyMMBI KBaJpaToB K 00BbICHEHHONH CyMM€ KBa/IpaToB.



OTBeT: B)

5. Merpuka Accuracy B 331a4e KIaCCH(PUKALUK OTIPEEISIETCS KaKk
a) OTHOILICHHE YHCIIa BEPHO KIACCU(PUIIMPOBAHHBIX 0OBEKTOB K HEBEPHO
KJIacCH(pHUIUPOBAHHBIM
0) OTHOIIICHHE YKCIIa HEBEPHO KIIAacCU(DUIIUPOBAHHBIX OOBEKTOB K BEPHO
KJIacCU(pHUIUPOBAHHBIM
B) OTHOIICHHE YUCJIa BEPHO KJIACCU(PUIIMPOBAHHBIX K 00IIEMY YHCITYy 00BEKTOB
I') OTHOIIICHHE YMCIIa HEBEPHO KITaCCH(UIIMPOBAHHBIX K 00LIEMY YHCITy OOBEKTOB

OtBeT: B)

6. JlonrocpoyHasi TCHASHIUS TUHAMUKH ITOKA3aTeIsl — 3TO
a) mywM;
0) TpeHs;
B) CE30HHBIC KOJICOAHHUS,
T') MUKIUYECKHE KOJIeOaHusI.

Otsert: 0)

Tect nns npoBepkH OCTaTOYHBIX 3HAHUN CTOUT U3 10 BOIIPOCOB pa3HOM CIIOKHOCTH OT 1
1o 3 6amno. MakcumyM 3a TecT 20 6amioB. TecT olleHHBaeTCs Ha «3a4TE€HO» MIIM «HE3aU4TEHO.
OrneHka «3a4TeH0» CTaBUTCS, €CIIM CTyAEHT HaOpain 11 GayioB U BbIILIE.

HNudopmanus o paspadoTunkax

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



