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

[enbro 0OCBOEHUS AUCUUILINHBI SBJIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMIETEHITHI:

OIIK-1 CnocobeH pemaTh akTyalbHbIC 33Maud (DYHAAMEHTAIBHOW W TMPUKIATHON
MaTeMaTHUKH.

OIIK-2 CnocoOeH COBEpIICHCTBOBaTb W pPEaJM30BHIBATH HOBBIE MAaTEMaTHYECKHE
METO/IbI PEIICHUs TPUKIATHBIX 3a/1a4.

Pesynbraramu OCBOEHUSI AUCIUIUIMHBI SBJISIOTCS CIACAYIOIINE WHIMKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

NOIIK-1.3 Pemaet akryaibHbIe 3a1a4 (pyHAaMEHTAIBHON M MPHUKIIATHON MaTeMaTHUKU.

HOIIK-2.1 Ucnonb3yeT pe3yiabTaThl NPUKIAIHOW MATEMATUKHU I OCBOCHHU S, aAanTalluu
HOBBIX METO/IOB PEIICHUS 33714 B 00J1aCTH CBOMX NMPO(ECCHOHATBHBIX HHTEPECOB.

HOIIK-2.2 Peanu3yeT U COBEPUICHCTBYET HOBBIE METO/IbI, PEIICHHS MPUKIAIHBIX 3a/1a4
B 00J1acTH NMPO(heCCHOHAIBHON AEATETbHOCTH.

NOIIK-2.3 [IpoBoAUT KaYECTBEHHBII U KOJUYECTBEHHBIN aHAIN3 [TOJIYYEHHOTO PEILICHUS
C 1EJBIO TTOCTPOCHHUS ONTUMAIBLHOTO BapHaHTa.

2. OueHo4YHble MaTePUAJIbI TEKYLEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHHUSA

DNEeMEHTHI TEKYIEro KOHTPOJIS:
— MOCELICHUE;
— BBINOJIHEHKE J1a00paTOPHBIX padOT HA KOMIIBIOTEPE.

[Tocemenue ¢ukcupyercs Ha KaxaoMm 3aHstud. Jlomyckaercs 25% TpoOmycKoB TIO
yBaXHUTENbHOW mpuunHe. I[lpu OomnpleM KoIMYeCTBE MPOIYCKOB CTYACHT IMOJIy4aeTcs
IlOHOJIHHTGJIBHBIfI BOIIPOC Ha 3K3aMCHC 110 NPONYIICHHBIM TEMaM I/I/I/IJII/I JOITIOJIHUTECIIBHOC
3aJJaHUE M0 MPAKTHKE.

ITpumep 3ananus k nadoparopHoii padore (MOIIK-1.3, MOIIK-2.1, MOIIK-2.2, MOIIK-2.3)
JlabopaTopHasi padora. I'eTepockeacTHYHOCTb.

Jlst ipennoskeHHOro Habopa peanbHBIX TaHHBIX MPOBEPUTH HATHUKE T€TePOCKETACTUIHOCTD U
YCTPaHUTH €€. BBITTOTHUTH CIEIYIOIINE IIArH.
e lmnoprupoBarh naHHbIE U3 (aiina B R.
e [locTpouTh mapHyr MOJENb PETPECCUH 1IETEBOM TEPEMEHHON OT OCHOBHOT'O
KOJIMYECTBEHHOTO (haKkTOpa.
e [locTtpouTh nuarpaMmy paccesiHus C OLICHEHHON JJMHUEN pEerpeccuu
e BriBecTH OLIeHEHHBIE 3HAYECHUS.
e BriBecTu 3HaueHUS KOIPPHUIIMEHTOB ypaBHEHUS PETPECCUHU.
e [locTpouTh NMPOrHoO3 sl 3HAUEHU I LEJIEBOM EPEMEHHON B COOTBETCTBUM C APHOM
MOJENBIO.
e TlocTpouTh MOJENh MHOKECTBEHHOM pErpeccHy Ha BCe MPeIOKEHHBIE B Habope
baxTopsbI.

e VYIanuTh HE3HAUHUMEIE (I)aKTopBI 1 TOCTPOUTH HOBYHO MOJCJIb.



JI1 BceX KOJIMYECTBEHHBIX U MOPSAIKOBBIX BEIMYUH IIOCTPOUTH KOPPEIALMOHHYIO
MaTpHULy.

ITocTpouTh NPOTHO3 U1 3HAYEHUN LIEJIE€BOM IEPEMEHHON B COOTBETCTBUH C
MHOKECTBEHHOU MOZEIIBIO.

IIpoBecTn aHaIM3 OCTATKOB, IIOCTPOCHHBIX NIAPHOW Y MHOXKECTBEHHON MOJEIIEH.
ITpoBepUTH HA FETEPOCKENACTUIHOCTD.

VY CTpaHUTh IreTepOCKeIaCTUYHOCTD.

HpOBeCTI/I aHaJn3 OCTATKOB HOBOH MOJICIIH.

JlabopaTopnasi paGora. Jloructuueckasi perpeccusi.
3ananue 1. ®opMupoBanue BHIOOPKHU
CdopmupoBaTs HaOIIOICHNS, CBSI3aHHBIE OAHO(PAKTOPHOH JIOTUCTUYECKOH perpeccueii.

3anarbk 00beM BoIOOpKH 1 = 20: 50.
3nauenust (aktopa x cHopMHpPOBaTH KaK pealM3alUI0 IEJIOUYUCICHHOW PaBHOMEPHO
pacrpe/ieJIeHHOM CITy4aiiHOM BEIMUMHBI B HHTEpBaie [a, b].
3aaath HOpMaIBHO pacnpenencHubiii mym e~N (0, o).
Omnpenenuts perpecCHOHHYI0 MOJIENb
Bp+01x+¢

M) = 1 eaoromre

3HavyeHre OMHAPHON 3aBUCUMON TIEPEMEHHOM ONPENeNNUTh KaK
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Bce napaMeTphbl 3a1aTb CaMOCTOATCIIbHO, OPUCHTHUPYACH Ha AUArpaMMy PACCCIHUA. HaHpHMep,
KaK Ha pUCYHKC
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3ananue 2. AHAIU3 OCTPOEHHOM MOAEH

ITpoBecTy J1OT-perpecCUOHHBIN aHAIN3.
[TocTpouThb OIIEHKH MapaMeTPOB MOJIEIH.



e TlocTpouTh npeackazanus AJis MPOU3BOJILHO 33JaHHOTO 3HaUeHus (akTopa.
e OILEHUTh KAYECTBO MOJIEIIH.
e [locrpouts ROC-kpuByto.

Kputepuu onienuBanus:

PesynbpTarel nabopaTopHOW pabOTHI OMPENENSIFOTCS OIEHKAMHU «3aUTEHO» WM «HE
3aYTEHO.

OueHka «3a4yTE€HO» BBICTABISIETCS, €CIM paboTa BBIMNOJHEHA TMOJHOCTHIO WU C
HE3HAYUTENbHBIMU HEJ0UeTaMH, KoJl paboTaeT, CTyJIEHT apryMEHTUPOBAHHO OOBSICHSET BHIOOP
MIPUMEHEHHBIX METOJIOB U MOJYyUYEHHbIE PE3YJIbTATHI.

OneHka «HE 3aYTeHO» BBICTABISIETCA, €CIM KO He pabortaer wiau paboTaer ¢
CYIIECTBEHHBIMU OIIMOKAMH, CTYACHT HE MOXET IOSCHUTh BBIOOP METOJOB M KOPPEKTHO
IPOMHTEPIIPETUPOBATH MOTYUYCHHBIE pe3yibTaThl. PaboTa oTnpasiseTcs Ha JopaboOTKy.

3. OueHo4YHble MATepPHAJIbl HTOTOBOI0 KOHTPOJISA (IPOMEKYTOYHOM aTTrecTanuu) v
KPHUTEPUH OLlCHUBAHUSA

Temsl 1u1st moaroToBKU K uToropomy tectupoBanuto (MOIIK-1.3, MOIIK-2.1, UOIIK-2.2,
NOIIK-2.3)
Tempbl 1J1s1 MOATOTOBKHU K TUCBMEHHOMY 2K3aMEHY.

1. Tunbl 1aHHBIX U CIIOCOOBI UX IPEACTABICHUS.

2. Ilapamerpuueckue KpUTEPUU CPABHEHMSI TPYIIIL.

3. Hemnapamerpuueckue KpUTepuu CpaBHEHUS IPYIIL.

4. KoppensaunoHHBIH aHAIN3 KOJIMYeCTBEHHBIX JaHHBIX. Koadunuent [lupcona. Z-
npeobpazoBanue duriepa.

5. Panrosas xoppemsmus. Koaddunment Criupmena, Kenganina u KOHKOpIaIuy.

6. KoppensunoHHbIi aHATN3 KaTeTOPU30BAHHBIX JaHHBIX. KoaddummeHT kBaxpatnaHoit

conpspkeHHOCTH. Koaddunment Kpamepa.
7. Ilapnas perpeccun. Mogens. MHK-oneHku napameTpos.
8. UmucnoBble XapaKTEPUCTUKH OLIEHOK MapaMEeTPOB IIAPHOM pPErpeccu.
9. Teopema ['aycca-MapkoBa i citydast IapHON PETPECCHH.
10. IlpoBepka kauecTBa ypaBHEHUs TAPHON PETrPECCUU.
11. HenrHeliHbIe MOJENN Y JTUHEApU3aALIKS.
12. Criy4aii CMEIIeHHOTO ITyMa.
13. Ciiyqaii KoppenrpOBaHHBIX TOMOCKEIACTUYHBIX HAOIIOACHUH.
14. Ciryuaii HeKOppenTupOBaHHBIX T'€TEPOCKEAACTHUHBIX HAOIIOICHUH.
15. MyabTUKOJIIIMHEAPHOCTb.
16. ®UKTUBHBIE IEPEMEHHBIE.
17. TloctanoBKa 3a/1a4uu KjIaccu(UKaLuu.
18. Jloructuueckas perpeccus.
19. MeTtpuku kadecTBa OMHAPHOTO Kiaccudukaropa.
20. ROC-ananmus.
21. Tumbl METOIOB KJIACTEPU3ALINH.
22. PaccTosiHUA MeX 1y 00BEKTaMH, PACCTOSHUS MEX/y KIacTepaMH.
23. CtpyKTypa BpEMEHHOTO Psija.
24. IIporHo3upoBaHue BO BpEMEHHBIX PSAAAX.

[Tpumepst Bonpoco urorosoro tecra (MOIIK-1.3, MOIIK-2.1, UOIIK-2.2, UOIIK-2.3).



1.

2.

ITo xputeputo [lanmupo-Ywuiika ObLIN MOTYyYEHBI CIEIYIONINE PE3YIbTATHI.
W =0.9821, p-value = 0.6432

Kaxkoii BBIBOI MOKHO cliefiaTh Ha ypoBHE 3HauuMocTu 0.05?

a) €CTh 3HAYUMbIC OTIIMYHS MEX]y aHATU3UPYEMbIMU COBOKYITHOCTSIMU
0) HET 3HAYMMBIX OTJIMYUN MEXITYy aHATU3UPYEMbIMH COBOKYITHOCTSIMH

B) BBIOOpKA HE IPOTUBOPUYUT HOPMATTLHOMY 3aKOHY pacrpe/IelieHuUs

T') BBIOOpKA HE TIOTYUHSACTCS HOPMATBbHOMY 3aKOHY pacipeieseHus

OTBeT: B)

[To xpureputo ['onadensna — KBanara ObUIM MOTYyYeHBI CIEAYIONINE PE3YIbTAThI:

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

Ortser:

OrtBer:

Kaxkoii BEIBOO MOKHO cAeiaTh?

a) IMEETCSl MYyJIbTUKOJUTHHEAPHOCTh
0) HEeT MYJIbTHUKOJTMHEAPHOCTH

B) OCTaTKHA TOMOCKEIACTHYHBI

') OCTaTKH reTePOCKEIACTUUHBI

r)

CobcTBeHHble yncia HHOOPMAITHOHHONW MAaTPHUIIBI PABHBI:

7.5646e+07 3.7582e+05 2.3019¢+04 3.2468e+03 4.03¢+02 1.2817e¢+02
Kaxkoii BEIBOO MOKHO cAeiaTh?

a) meet mecTo 3¢ (deKT MyJIbTUKOJUIMHEAPHOCTH.

0) Het MynbTHKOIITHHEAPHOCTH.

B) Henocrarouno nHpopMaiuu, 4To0bl CJIeNIaTh BEIBOJI O MYJIBTUKOJUTMHEAPHOCTH.

a)

B monenu 6e3 cBoOoiHOTO WiieHa KOAQGUIMEHT IeTepMUHALINN B CTATUCTUYECKHX
HaKeTax pacCUUThIBaeTcs Mo hopmyie:

22%—37)2
6) R? = % N
.~
ot
r)R? = %}
Otger: 1)

ITo kakoit popmyie MoxHO 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

Otser: 0), 1)



6. MynbTHILTMKATHBHAS MO BPEMEHHOTO psifia OTIMCHIBACTCS] YPAaBHEHUEM
a)y=a+bt+¢
6)y = atPe
B) y(t) = f(©) + ¢(©) + (t) + £(t)
0 y() = f(t) - () - (@) - e(t)

OTtBeT: 1)

Tect cocrout 13 20 BONpOCOB pa3HOM CIOKHOCTH, 33 KOKIbIA MPABUIbLHBIA OTBET
MOYHO TOJTy4HTh 0T 1 10 3 6ammoB. Makcumym 3a tecT 40 6amios.

[0 ;21) HEYTOBIETBOPUTEIHLHO

[21;28) y10oBIE€TBOPUTETHLHO

[28;35) xopomio

[35;40] oTnmuHO

4. OueHouynble MaTepHAaJIbI IS NMPOBEPKH OCTATOYHBIX 3HAHUM
(chopMHUPOBAHHOCTH KOMIIETEHIHH)

IIpoBepka ocTaTOYHBIX 3HaHUI IPOBOAUTCS B (hopMe TecTa.
IIpumepsi Boripocos k Tecty (MOIIK-1.3, MOIIK-2.1, UOIIK-2.2, MOIIK-2.3):

1. Kpurepuit ManHa-YUTHU IpUMEHSIETCS IS
a) BBISIBIICHUS Pa3IMYUil MEXy JBYMs 3aBUCHMBIMH BBIOOPKaMHU IO YPOBHIO KaKOTO-
100 MpU3HAKa
0) BBIABIICHHS PA3IMYHiA MEKY ABYMS HE3aBHCUMBIMU BHIOOPKAMHU 110 YPOBHIO KaKOTO-
00 MpU3HAKa
B) BBISIBJICHUS Pa3iIMUMii MKy HECKOJIbKMMHU HE3aBHCUMBIMU BBHIOOPKAMHU 10 YPOBHIO
KaKoro-iu0o mpu3Haka
B) BBISIBJICHUS Pa3IIMUUil MKy HECKOJIBKIMH 3aBUCUMBIMHU BBIOOPKAMH 10 YPOBHIO
KaKoro-moo npu3Haka

OtgerT: 0)

2. Jlnda AByX MOPSAAKOBBIX NEPEMEHHBIX MU pacueTe kodddunrenta Crnupmena 6bun
MOJTyYEHBI CIETYIOUINE PE3YJIbTAThI.

=-0,17558892 p=20,0316143305
Kaxoit BbIBO1 MOKHO crienaTh npu ypoHe 3Hauumoctu 0.057

a) uMeeTcs IpsMasi CTaTUCTHYECKast CBA3b Ha ypoBHe 3HaunMoctu 0,05
0) nmeeTcs oOpaTHasi CTaTUCTUYECKas CBA3b HAa ypoBHE 3HaunMocTH 0,05
B) UM€EETCA IIpsiMasi CTaTUCTUYECKasl CBsI3b Ha ypoBHe 3HaunMoctu 0,01
') UMeeTcsl 00paTHasi CTaTUCTUYECKas CBA3b Ha ypoBHE 3HaunmocTH 0,01
1) HET CTaTUCTUYECKU 3HAUMMOM CBsI3U Ha ypoBHe 3Haunmoctu 0,01

€) HeT CTaTUCTHYECKH 3HAYUMOU CBsI3M Ha ypoBHE 3HaunMocTu 0,05
OtBeTsl: 0) , 1)

3. HpI/I MMPOBCACHUHN PETPECCUOHHOI0 aHaJIN3a ObLIH MOJIYYCHBI pC3YJIbTAThI

R = 0.9804 R?=0.9612  RZ,; = 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 1 0.101427  [49.28397 [ 0.000000 |

YeMmy paBHa OLIEHKA CPEAHEr0 0’KU1aeMOIr0 3HaYE€HUs 3aBUCUMOH NepeEMEHHON pu
3HaYeHUU (akTOpHOH nepemMeHHon paBHOM 100. OTBET OKpYTIIECH A0 ABYX 3HAKOB IOCIIE
3aMsTOM.

a) 2038,11

6) 520,20

B) 201,63

r) 29,278

OtBer: 0)

4. KoadodunueHT neTepMUHAIUN PErPECCUOHHON MOJEIN MOXKET ONPEAeNAThCS KaK
OTHOIICHHE:

a) OCTaTOYHON CYMMBI KBaJpaTOB K 00IIel CyMMe KBaJIpaToB;

0) o01Ieit CcyMMBI KBaIpaTOB K OCTATOYHOM CyMME KBaJIpaTOB;

B) OOBSICHEHHOI CyMMBI KBQ/IpaToOB K O0IIEH CyMMe KBaJ[paToB;

T') 001Iel CyMMBI KBQIPATOB K OOBSICHEHHON CyMME KBaJIpaToB;

1) OCTATOYHON CYMMBI KBaJPaTOB K 00BSICHEHHOW CyMME KBaJIpaToB.

OtBeT: B)

5. Merpuka Accuracy B 3a7aue KJIacCU(PHUKAILMU ONPeNesIIeTCs KaK
a) OTHOILICHHE YHCIIa BEPHO KIACCU(PUIIMPOBAHHBIX 0OBEKTOB K HEBEPHO
KJ1accu(hUIMPOBAHHBIM
0) OTHOIIICHHE YKCIIa HEBEPHO KIIacCU(DUIIUPOBAHHBIX OOBEKTOB K BEPHO
KJ1acCcu(hUIIMPOBAHHBIM
B) OTHOILIEHHE YHCIIa BEPHO KIacCU(PUIIMPOBAHHBIX K 00IIEMY YHCITy OOBEKTOB
I') OTHOILLICHHE YHCIIa HEBEPHO KIIaCCU(UIIMPOBAHHBIX K 00IIEMY YHCITy 00BEKTOB

OTgerT: B)

6. Jlonrocpo4Has TeHJEHIMS JUHAMUKHU MOKa3aTess — 3TO
a) mywm;
0) TpeHz;
B) CE30HHBIE KOJIeOaHUs;
I') LIMKJINYECKUE KOJIeOaHUs.

Otset: 0)

TecT st MpOBEPKM OCTATOYHBIX 3HAHUM CTOUT U3 10 BOIPOCOB pa3HON CIOXKHOCTH OT |
1o 3 6amnoB. MakcumyM 3a TecT 20 6amioB. TecT olleHHBaeTCs Ha «3a4TE€HO» MITH «HE3aU4TEHO.
OneHka «3a4Te€HO» CTaBUTCSI, €CIIU CTyAeHT HaOpain 11 OanioB u Bele.

HNudopmauus o pazpadorunkax

KabGanoBa Tatesina BanepreBHa, kaHA. (u3.-MaT. HayK, OOIEHT Kadeapsl TeopHH
BEpOATHOCTEHN U Marematnyeckou cratuctuku UTIMKH TI'Y.



