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YK-1: "Cnoco6eH ocyuiecTBJIsITb NOMCK, KPUTHYECKUI aHAJM3 U CHHTe3 nHopMauuu,
NPUMEHSATH CHCTEMHBIH MOAXO0/ /1JIsl pelIeHus MOCTaBJEeHHbIX 3a1a4"’

HNuankaTopsl 10CTHKEHUS] KOMIIETEHIUM:
NYK-1.1 3HaeT OCHOBBI MaTeMaTHYECKOTO aHaJIN3a, TMHEHHON anreOpbl, TCOPUU BEPOSTHOCTH,

CTaTHCTHUKH, METO/Ibl KOJIMYECTBEHHOTO aHAJIN3a U MO/IETUPOBAaHUSI HEOOXOUMBIE JUIsl PEeLIEHUs
IIOCTaBJICHHBIX YIPABICHYECKHUX 3a7a4, C MCIIOJIb30BAaHUEM COBPEMEHHOI'0 MHCTPYMEHTApUS U
MHTEJJIEKTYaJIbHBIX HHPOPMAIIMOHHO- AHATUTHUYECKUX CHCTEM.

NYK-1.2 YMmeeT npUMeHATh METO/Ibl MaTEMATHYECKOI'0 aHaIN3a, BEIOUPATh OCHOBHBIE METO/bI
U MOJENHU sl SKOHOMETPUYECKOI'O MOJAEIMPOBAHHUA M HPOBOJAUTH cOOp, 0O0paboOTKy u
CTaTUCTUYECKUM aHaJIW3 JAaHHBIX JUISl PEUICHUS IIOCTABJICHHBIX YIPABJICHUECKUX 3aJad, C
HCIIOJIb30BAaHUEM COBPEMEHHOIO0 HHCTPYMEHTApUsi U MHTEJUIEKTYalbHBIX HH(OPMAIMOHHO-
AHAJUTUYECKUX CUCTEM.

NVYK-13 Vmeer mpakTHYECKU ONBIT TNPUMEHEHUS COBPEMEHHOTO MaTeMaTUYEeCKOTO
MHCTPYMEHTApHsl, OCTPOEHUS SKOHOMETPUUYECKHX MOJEJEeH, CUCTEMHOr0 MOoJXoAa K BbIOOpY
CTaTUCTUYECKUX METO/I0B U MH(POPMAIIMOHHBIX TEXHOJIOTUMN IS peIlIeHuUs

IIOCTaBJICHHBIX YIIPABIECHYECKUX 3a]a4, ¢ MCIOJb30BAaHUEM COBPEMEHHOIO MHCTPYMEHTApus U
MHTEJUIEKTYaJIbHBIX HHPOPMALIMOHHO aHATUTUYECKUX CUCTEM

Psazaun 2025



3akpbIThHIE 3aJaHNS HA YCTAHOBJIEHHE COOTBETCTBHS

I/IHCTDYRIII/IH AJIsl BBINNOJIHCHUSA 3aJaHUA: npoanaﬁTe TEKCT U YCTAHOBHUTE

COOTBETCTBUEC

YuusepcaabHasa komnerenuus YK-1

HNuapukarop: UYK-1.1
Bpemsi Ha oTBeT: 2 MHUH.

3aganue 1: YcTaHOBUTE COOTBETCTBUE MEXKY TUIIAMU LKAl U3MEPEHUS U JOITYCTUMbBIMU

MAaTEMATUYCCKUMU OIICpalivsIMU.

‘ Tun mKaanl H

JomycTumasi onepamnust

‘A) Homunansnas Hl) IToacuért yacToT U MOAEI

‘E)| [TopsnkoBas HZ) CpaBHeHue «00JIbIlIe-MEHBIIE» U MEIUaHa

‘B) WNHuTepBanpHas H3) Pasnoctu, HO HE OTHOLIEHUS

‘1") OTtHoueHu# H4) Bce apudmernueckue onepanuu, BKIHOYas MPOMOPLUU

3anummure Bblﬁpaﬂlﬂ)le 6yKBI)I moJa COOTBETCTBYHOINMMHU lII/I(l)paMI/I:

| A |

b

| B | r

Huapukarop: UYK-1.1
Bpemsi Ha oTBeT: 6 MHUH.

3ananue 2:

YCcTaHOBUTE COOTBETCTBHE .

‘ Pacnpenesienue

H 3agaua

A) HopmainbHoe

1) MonenupoBaHue COBOKYITHOTO crpoca (Cymma
MHOeCTBa (haKTOPOB)

‘E) ITyaccona

HZ) Onenka yncia 3aBOK B KOHTaKT-IIEHTp 3a 4ac

‘B) bunomuansHOE

H3) Pacuér nonu nedekTHBIX U3IeIuil B TapTHH

‘F) OKCNOHEHIIUAIbHOE

H4) Bpewmst 10 0TKa3a pu «11aMsATH-HOJIbY IIpoLecca

3anummure BblﬁpaHHbIe 6yKBI)I moJa COOTBETCTBYHOIMMHU umbpaMn:

A

b

B I




HNnaukarop: UYK-1.2

Bpems Ha oTBeT: 6 MHH.

3aganue 3: YCTaHOBUTE COOTBETCTBUE.

lMeTO)I

“Olmcaﬂne

A) IIpocras cinydaitnas

1) Kaxplit 571eMEHT MMomaaeT B BBIOOPKY C paBHOM
BEPOSITHOCTHIO

b) CrpatudunmpoBannas

2) Tonyasiyst JSTUTCS Ha OHOPOIHBIC TPYIIIIbI, JIEMCHTHI
OepyTcsl B KO0

B) Knacrepnas

3) Ciy4aifHO BBIOMPAKOTCS TPYIIIIbI, HCCIICAYIOTCS BCE UX
3JIEMEHTHI

‘1") Cucrematuueckas

H4) bepyt kaxpiii k-ii 00BEKT U3 YIOPSIIOUEHHOTO CIICKA

3anummure Bblﬁpaﬂlﬂ)le 6yKBI)I Mo COOTBETCTBYHOINMMHU lll/l(l)paMI/I:

A

b B I

HNuapukarop: UYK-1.2

Bpems Ha oTBeT: 8 MHUH.
3amanne 4: YCTaHOBUTE COOTBETCTBUE .

‘TeCT

HHpoﬁ.ﬂeMa

‘A) Tect bpeyma-ITarana

Hl) I'eTepockenacTuyHOCTh

‘B) Tecr lapOuna-Yorcona

HZ) ABTOKOppEIALNS OCTAaTKOB

‘B) VIF (Variance Inflation Factor) HS) MyJIbTHKOITHHEAPHOCTh

) Tect RESET Pawmices

H4) Hesepnas cienudukarus Mmoaenu

3anummure BbIOpaHHbIC OYKBBI 101 COOTBETCTBYOIIMMH U pamMu:

A

b B r

HNuagukarop: UYK-1.3

Bpems Ha oTBeT: 8 MUH.

3aganue 5: YcTaHOBUTE COOTBETCTBUE.

‘(I)ymcuml HOnepaul/m ‘
‘A) pd.melt() Hl) «PacmnaBnenue» wide-tadmuisl B long-hopmar ‘
‘B) df.groupby() HZ) Arperamnusi mo KiIoqy ‘
‘B) df.merge() HB) Coenunenue AByX aatadpeiiMoB Mo KII0YaM ‘
‘F) df.fillna() H4) 3aMeHa mpOMyCcKOB 3HAYEHUSMU ‘




3anumuTe BhIOPpaHHbIE OYKBBI MO COOTBETCTBYHIIIUMH U (ppamMu:

A

b B

HWupukarop: UYK-1.1

Bpems Ha oTBeT: 3MHH.
3amanue 6: YCTaHOBUTE COOTBETCTBE.

‘Hmcasarenb HI/IHTepnpeTauml
A) Kosddbumuent o

) (bun 1) Yucno poausimxcst Ha 1 000 sxurTeneii B rox
POXK1aeMOCTH
b) K .

) Koshumment 2) Yucno ymepmux Ha 1 000 xxureneit B rox
CMEPTHOCTH

‘B) EcrecTBeHHBIN TPUPOCT H3) Pasnuna mMexnay pok1aeMOCTbIO U CMEPTHOCTBIO

I') Mitanenueckas
CMEpPTHOCTb

4) Ymepiue 10 1 roga va 1 000 )KHBOPOXKICHHI

3anummure Bblﬁpaﬂlﬂ)le 6yKBI)I moJa COOTBETCTBYHOINMMHU lll/l(l)paMI/I:

A

b B

Hupukarop: UYK-1.1

Bpems Ha oTBeT: 6 MHH.
3amanue 7: YCTaHOBUTE COOTBETCTBHE.

‘Bm[ HNHAEKCA

Hd)opMyna (c10BECHO)

A) Unnekc [Taame
IeH

1)Zp tq t/Zpoq t

b) Unnexc
Jlacnieiipeca nen

2) Zp tqo/ Zpo qo

B) Unnexc
Jlacnieripeca nex

3) I'eom.cpennsis Jlacneiipeca u [Taaie

I') Uupexc
HopOuma-boymimn

4) Apudm.cpenusis Jlacneiipeca u Ilaamre

3anumuTe BbIOPpaHHBbIE OYKBBI 0] COOTBETCTBYWIIIUMH U (ppamMu:

A

b B

Huaunkarop: NYK-1.2
Bpemsi Ha oTBeT: 6 MUH.

3aganue 8: YcTaHOBUTE COOTBETCTBHE.

‘Moz]e.m)

Hl'lpennonomeﬂne

A) Pooled OLS

1) Her naauBuyansHbIX 3G QeKTon




‘Moz{e.m, HHpezmonmReHne

|E) Fixed Effects “2) KoppenupoBanHocTh 3¢ (heKTOB ¢ perpeccopamu

|B) Random Effects “3) D dexTrI HEKOPPETUPOBAHBI C pErpeccopamMu

I') Difference-in-
Differences

4) | TlapaienbHble TPEH/IBI TPYIIT IO BMELIATENILCTBA

3anumure BolIOpaHHbIe OYKBBI 1101 COOTBETCTBYIOIIUMH udpamu:

A b B r

HNuaukarop: UYK-1.2
Bpems Ha oTBeT: 8 MHH.

3amanne 9 YcTaHOBUTE COOTBETCTBHE.

‘KOMHOHeHT HPo.ﬂb ‘
‘A) p Hl) [Topsimok aBTOpETrpeccun ‘
‘B) d HZ) Yucno oberunbix differencing ‘
‘B) q H3) [TopsiIoK CKOJIB3AIIErO CPETHETO ‘
‘l") S H4) Ce30HHBI IepuoA psaa ‘

3anummure Bblﬁpaﬂlﬂ)le 6yKBI)I moJa COOTBETCTBYHOINMMHU lll/l(l)paMI/I:

A b B r
1 2 3 4
HNuaukarop: UYK-1.3
Bpems Ha oTBeT: 3 MHUH.
3amanne 10 YcTaHOBUTE COOTBETCTBHE..
‘Bmya.ﬂmauuﬂ H3azlaqa ‘
‘A) Jluneinslit rpaduk Hl) OTtoOpakeHne TMHAMUKH [T0OKa3aTessl BO BpEMEHU ‘
‘B) Kaprorpamma (Map) HZ) ['eocnennain pacnpeneneHue npoaax ‘
‘B) Boponka (Funnel) HB) AHanM3 KOHBEPCUH 3TAIOB Mpolecca ‘
‘F) Box-plot H4) BrisiBneHne Meauansl U BLIOPOCOB 3apab0OTHOM TUTATHI ‘
3anumure BoIOpaHHbIe OYKBbI 101 COOTBETCTBYOIUMH uudpamu:
A b B r
1 2 3 4

HNuaukarop: UYK-1.3
Bpemsi Ha oTBeT: 6 MUH.
3amanne 11 YcTaHOBUTE COOTBETCTBHUE.




|l'[a1<eT

HCnnbﬂaﬂ CTOpPOHA

|A) R (tidyverse)

Hl) ['ubkas Busyanuzamus ggplot2 u mupokuiit CRAN

[B) Python (scikit-learn)

HZ) MainnHoe 00y4yeHre U UHTErpaus c-I1aHHbIMU

B) Stata

H3) DKOHOMETpPHUKA NMaHEIbHBIX JAHHBIX «U3 KOPOOKM»

1) Tableau

H4) WutepakTrBHbie qamoopasl drag-and-drop

3anumure BoIOpaHHbIe OYKBBI 1101 COOTBETCTBYIOIUMH nudpamu:

A

b

B

1

2

3

N

HNugukarop: UYK-1.1

Bpems Ha oTBeT: 3 MHH.

3amanue 12 CooTHECUTE CBOMCTBO TOUCYHOM OILIEHKHU U €r0 ONpeIeSICHHE.

‘CBOﬁcTBo

HOnpene.neHne

‘A) HecMmerméunocts

Hl) MaremaTudecKkoe 0KHJIaHue paBHACTCA HCTUHHOMY napaMepr‘

‘B) CocTosATenbHOCTh

HZ) OrneHka CXOAUTCA MO BEPOSITHOCTH K TapaMeTpy MpU n — o0

‘B) Reading View H3) HNmeer MUHUMANTBHYIO IUCTIEPCHIO CPEAN HECMEIIEHHBIX ‘
I') CunbHas

4) TTouTtH BepHas CXOAUMOCTb K MapamMeTpy
COTJIaCOBAaHHOCTD

3anummure BLIﬁpaHHbIe 6yKBI)I Mo COOTBETCTBYHOINMMHU umbpaMn:

A

b

B

1

2

3

HNnaukarop: UYK-1.2
Bpems Ha oTBeT: 6 MHUH.

3aganue 13 YcraHOBUTE COOTBETCTBHUE.

‘HapaMeTp

HKpnTepnﬁ

A) Pa3Hunia cpeqHux IByX
COBOKYITHOCTEH

1) | t-rect CThIOmEHTA

b) Jlonst «ycmexoB» B
OuHapHO BHIOOPKE

2) Z-TecT npOoTopIHii

B) Cornacue
pacnpezneneHus ¢
HOpPMAaJIbHBIM

3) llanmupo-Yunk

I') HezaBucumocTtsb
KaTe€ropHaJIbHbIX
MIPU3HAKOB

4) x>-xpurepuii [Tupcona

3anumuTe BbIOPpaHHBbIE OYKBBI N0/ COOTBETCTBYHIUMH HUppamu:

\ A

b | B | r




HNuaukarop: UYK-1.3
Bpems Ha oTBeT: 8 MHH.

3aganue 14 YcTaHOBUTE COOTBETCTBUE.

‘MeTOJI Hl’[pnﬂunn

1) Haxoaut opToroHaabHbIE HAIIPABIECHUS C MaKC.
A) PCA ) Haxozur op P

nucIiepcueit

2) CoxpaHsieT 10KaJbHEIE BEPOATHOCTHBIE
B) t-SNE ) Coxp p

pacCTOSTHHUS

B) LDA (Fisher)

3) MakcuMHu3UpyeT MEeXKKITaCCOBBIN pa3dopoc /
BHYTPHUKJIACCOBBIN

') Autoencoder

4) OOy4aeT HEHPOHHYIO CETh BOCCTAHABINBATh
BXO/IbI Y€PE3 Y3KOE «TOPIIO»

3anummure Bblﬁpaﬂlﬂ)le 6yKBI)I Mo COOTBETCTBYHOINMMHU lll/l(l)paMI/I:

A b B r
1 2 3 4
Huapukarop: UYK-1.1
Bpems Ha oTBeT: 3 MHH.
3amanue 15 YcraHoBUTE COOTBETCTBHUE.
‘Mepa HOcoﬁeHHOCTL

A) Koaddurment xunn

1) OcHoBaH Ha IJIOIIAH MEXTY
JIMHUEH PaBEHCTBA U KPUBOU
Jlopenua

b) Unnekc Teiina

2) DHTpoNHiHAsS Mepa, aJIATUBHO
pacCKIIabIBACTCs 10 IPyIIIam

B) KBaptunu ®onga

3) OTHoOILIIEHHE CYMMapHBIX JOXOJI0B
BepxHUX 20 % K HIXHEM 20 %

I') Unpexc Ilanpma

4) OtHomrenue 10x010B Tor-10 % K
cpenaum 40 %

3anumuTe BbIOPpaHHBbIE OYKBBI 0] COOTBETCTBYWIIIUMH IH(ppamMu:

A

b

B

1

2

=

3

Nuaukarop: UYK-1.3
Bpemsi Ha oTBeT: 6 MUH.

3amanne 16 YcTaHOBUTE COOTBETCTBHUE.




‘3JIeMeHT

H(I)ymcum[

A) DAG 1) OnpenenseT MopsI0K 3a1a4 B Buje rpada 6e3
LUKJIOB
2) Nukancynupyet KoHKpeTHOe aetictBue (SQL,

b) Operator Python, Bash)

B) Sensor 3) OkumaeTr HaCTYyIUIEHHs COOBITHS ((aiii, Bpems,
rnapam.)

) Task Instance

“4) KonkpetHoe BoinoniHeHue 3a7aun B 3anycke DAG

3anumure BoiIOpaHHbIe OYKBBI 110/1 COOTBETCTBYIOIUMH nudpamu:

A

b B

1

N

2 3

Kuarouu k 3aganusam

Howmep Bonpoca

IIpaBuiIbHBINM BapUAHT OTBETA

1 A—-1,b—>2,B—>31—->4
2 A—->1,b—>2,B—>3T—->4
3 A—-1,b—>2,B—>31 -4
4 A—->1,b—>2,B—>3T—->4
5 A—-1,b—>2,B—>31—->4
6 A—->1,b—>2,B—>3T—->4
7 A—->1,b—>2,B—>3T—->4
8 A—-1,b—>2,B—>31—>4
9 A—->1,b—>2,B—>3T—->4
10 A—-1,b—>2,B—>31 -4
11 A—->1,b—>2,B—>3T—->4
12 A—-1,b—>2,B—>31—->4
13 A—-1,b—>2,B—>31—->4
14 A—->1,b—>2,B—>3T—->4
15 A—-1,b—>2,B—>31—->4
16 A—->1,b—>2,B—>3T—->4

3akpbIThIE 32JaHUS HA YCTAHOBJIEHUE NOCIE€I0BATEILHOCTH

I/IHCTPYKIII/IH AJIfl BBINNOJIHCHUSA 3aJaHUA: npoanaﬁTe TEKCT U YCTAHOBHUTE
mocjIeA0BaTCJbHOCTD

YuusepcaabHasa komnerenuus Y K-1

HNuamukarop: UYK-1.1

Bpemst Ha oTBeT: 3 MUH.

3apanme 1: YnopsgouuTe cTaauM KJIaCCUYECKOTO CTATUCTUYECKOTO UCCIIET0BAHMS.
A) OuncTKka 1 TOITOTOBKA JaHHBIX

b) COop ncXomHBIX TaHHBIX

B) Ananu3 u uHTEpHpeTanus pe3yabTaToB

I') ®opmynupoBKa LIeIU U TUIaHa UCCIIEIOBAHUS

3anummure COOTBETCTBYIOIIYIO ITOCJI€A0BATC/IBbHOCTD 6yKB CJI€Ba HaImpaBo:




HNnaukarop: UYK-1.2

Bpemsi Ha oTBeT: 6 MUH.

3aganue 2

Y cTaHOBUTE MPABUIBHYIO MOCIIEA0BATEILHOCT MPOBEPKU TUIIOTE3BI O PA3HUIIE CPETHUX
(t-Tecr).

A) Be160p ypoBHSI 3HAYUMOCTH

b) ®opmynuposka Ho u Hi

B) Pacuér t-craructuku

I') CpaBHeHUE C KPUTUYECKUM 3HAUEHUEM U BBIBOJL

3anummTe COOTBETCTBYIIIYIO M0C/I€J0BATEIbHOCTH OYKB CJieBa HAIPABO:

HNuaukarop: UYK-1.3
Bpems Ha oTBeT: 8 MUH.

3apanme 3: Onpeaenute 3tansl noctpoeHuss ARIMA-Moaenu i IporHo3a nmpoiak.

A) Onpenenenue nopsaka p, d, q (ACF/PACF)

b) IIposepka monenu no kpurepusim AIC/BIC n nuarHocTHKe 0CTaTKOB
B) duddepenuupoBanue psijga 10 CTAIMOHAPHOCTH

I') IIporuo3s u orieHKa TOUHOCTH

3anummure COOTBCTCTBYHOIIYIO MOCTECA0BATCIbHOCTD 6yKB CJI€eBa HAIlpaBo:

Hupukarop: UYK-1.1
Bpems Ha oTBeT: 3 MHH.

3ananue 4 Pacnonoxure 1maru pacyéra cpeiHeMEeCIYHOM HOMUHAIBHOM 3apaboTHOM
IIJIaThI [0 PETHOHY.

A) Onpeznenenue COBOKYIMHOI0O ()OHJIa OIJIAThI TPYZa 3a MECHI]
b) CymmupoBanue cpeTHeCIMCOYHON YNCIEHHOCTH PaOOTHUKOB
B) Jlenenue ¢oHaa omarel Tpyia Ha YHCIEHHOCTh

I') C60p OTUETHOCTH MPEAIPUATHIA

3anumure COOTBECTCTBYIOIIYIO MOCJIE€A0BATC/IBbHOCTD GyKB CJ1€Ba HaImpaBo:

HNumukarop: UYK-1.2
Bpemst Ha oTBeT: 6 MUH.

3aganue 5: Onpenenure NpaBWIbHYIO IIOCIEA0BATENIBHOCTh IOCTPOCHUS HHEKCA
notpedurensckux uex (WIIL).



A) ITon6op moTpeOUTENHECKON KOP3UHBI U BECOB
b) C6op 11eH Ha ToBaphI-IpeACTaBUTETH

B) Pacuér anemeHTapHbIX HHJEKCOB LIEH

I') Arperanus B o6muit maaekc Jlacmeiipeca

3anummTe COOTBETCTBYIIIYIO MOC/I€J0BATEIbHOCTH OYKB CJIeBa HAIIPABO:

HNuaukarop: UYK-1.3
Bpems Ha oTBeT: 8 MUH.

3ananue 6 YcraHOBUTE 0YEPEAHOCTh ACHCTBUH MPU IMTOCTPOCHUN MOJIETN JIOTUT-

perpeccum Jisl OIEHKU BEPOSTHOCTH 0e3pabOTHIIBI TPaXKIaHUHA.

A) KonupoBanue kareropuaiibHbix npusHakos (One-Hot/WOE)

b) COop u oObenuHeHe HHANBUAYAIBHBIX MUKPOJAHHBIX 00CIIeIoBaHUs paboyeil CUITBI
B) OT60p 3HaYUMBIX IEPEMEHHBIX U YCTPAHEHUE MYJIBTUKOUINHEAPHOCTU

I') Ouenka Moenu METOA0M MaKCUMAaJIBHOTO TIpaBaonoaoous u Baauganus ROC-AUC

3anuiuuTe COOTBETCTBYIOINYIO MOCJIe10BATEIbHOCTh OYKB CJIeBa HANIPABO:
| B | A B | r |

HNuaukarop: UYK-1.1
Bpems Ha oTBeT: 3 MUH.

33}18HI/I€ 7 yHOp}I,I[OLII/ITe OTallbl ITIOCTPOCHUA HHTepBaHBHOﬁ OLCHKHU CPCAHCTO.

A) Ompenenenuie ypoBHsI JOBEpHS

b) Pacuér BEIOOpOUHOTO CpeHero U CTaHIapT-OINOKY
B) Haxoxxnenue kputudeckoro t-kBanTtulya

') ®opmupoBaHue rpaHull HHTEpBaja

3al'lI/IIlII/ITe COOTBeTCTBlelllyIO nmocjaeaoBaTeJIbHOCTb 6yKB cJieBa Hal'lpaBO:
| A | B | B | r |

HNuapukarop: UYVK-1.2
Bpemst Ha oTBeT: 6 MUH.

3aganue 8 Omnpenenute NopsIOK ASHCTBUI MTPH MPOBEPKE HOPMATbHOCTH BEIOOPKHU

(Shapiro-Wilk)..

A) Boruucnenue craructuku W

b) ®opmynuposka Ho: «pacnipenenenue HopMaabHOE»
B) CopTtupoBka JaHHbBIX U pacy€T KO3((UIIMEHTOB a_1
I') CpaBHenue p-value ¢ ypoBHEM 3HAYUUMOCTH

3anummure COOTBETCTBYIOIIYIO MOCTECA0BATEIBbHOCTD 6yKB CJieBa HaIMpaBo:



HNuaukarop: UYK-1.3
Bpems Ha oTBeT: 8 MUH.

3ananue 9: PaccraBpTe cTagnu mocTpoeHus KiaactepoB k-Means a1 cerMeHTaluu
KJINEHTOB.

A) Hopmanu3zainusi npu3HakoB

b) Mnunmanuzamnus 1eHTpou10B

B) Ilepepacuér 1ieHTpOB 110 CPETHUM KJIaCTEPOB
I') Ha3znauenue 00beKTOB OimbkaleMy [eHTPY

3anuiuTe COOTBETCTBYIOINYIO NOCJIe10BATEIbHOCTh OYKB CJ1eBa HANIPABO:
| A b r | B |

HNuaukarop: UYK-1.1
Bpems Ha oTBeT: 3 MUH.

3apanue 10: YcTtaHOBUTE TOCIEIO0BATENBHOCTD pacuéTa KodddumnmenTa JHKuHu mo
pacrpeesieHuIo 10X0/10B.

A) YnopsioueHue 10MOX03HUCTB [0 J0X01y

b) IlocTpoeHne KyMy/IsTUBHBIX J0JIEH HACEIEHUS U J0X0Ja

B) [Toctpoenue kpusoii JlopeHia

I') Beruncnenue miomaayu Mexay IMaroHalblo PaBEHCTBA U KPUBOM

3anummure COOTBECTCTBYHOIIYIO MOCJE€A0BATC/IBbHOCTD GyKB CJI€Ba HAIIpaBo:
| A B | B | r |

HNuaukarop: UYK-1.2
Bpems Ha oTBeT: 6 MHH.

3ananme 11: Onpenenure nopsaok pacuéra nHAEKca GU3NIECKOro oobéMa
MPOMBIIIJIEHHOT'O TPOU3BOICTBA.

A) Onpenenenue puznyeckux 00bEMOB BbIITycKa 0a3lCHOTO Mepruoaa
Bb) C60p naHHBIX O BBITYCKE OTUETHOTO MEPUOJIA

B) Pacu€Tr oTHOCHTENBHBIX UHIEKCOB 0 KAXJOMY TOBapy

I') ArperupoBanue ¢ BecaMu 0a3UCHBIX LIEH

3anumure COOTBECTCTBYIOIIYIO MOCJIE€A0BATC/IBbHOCTD 6YKB CJI€Ba HaImpaBo:
| A b B | r |

HNuapukarop: UYK-1.3
Bpemst Ha oTBeT: 8 MUH.




3ananme 12: Pacrionoxxute maru pazpadotku nanenu gamoopaos KPI pernona B BI-
cucTeme.

A) Onpeznenenue nepedHs rmokasareyieil 1 HCTOUHUKOB TAaHHBIX

b) Hactpoiika ETL-xoHBeliepa 1 BUTPUH JaHHBIX

B) Pa3paboTka BU3yanu3anuii 1 HACTPOEK JOCTYIIA IMOIb30BaTeNICH
') ABromaru3anusi OOHOBJICHHS U MOHUTOPUHT KaueCTBa JJAHHBIX

3anumure COOTBCTCTBYHOIINYIO MOCTE€A0BATEC/IbHOCTD 6yKB CJIeBa HaIpaBo.
| A | B | B | r |

HWuapukarop: UYK-1.1

Bpems HA OTBET: 3 MMH.

3ananue 13: OnpenenuTe Mocae10BaTeIbHOCT BEIYMCICHUS TUCTIEPCHH BEIOOPKH.

A) HaxoxneHre OTKIIOHEHMH KayKI0ro 3HaY€HUsI OT CPEHETO
b) Bo3BeaeHue oTKIIOHEHUH B KBaApaT

B) CymmupoBanue KBajpaToB OTKJIOHEHUN

I') denenue cymmbl Ha (n—1)

3anuiuTe COOTBETCTBYIOINYIO MOCJIe0BATEIbHOCTh OYKB CJ1eBa HANIPABO:
| A b B | r |

HNuapukarop: UYK-1.2
Bpemst Ha oTBeT: 6 MUH.

3aganue 14: PacctaBbTe 11aru NOCTPOCHUS JUArpaMMbl PaCCEIHUS C TUIOTHOCTHIO TOUEK B
Python (seaborn)..

A) Nmnopt 6ubnuorek pandas u seaborn

b) 3arpy3ka nabopa nannbix B DataFrame

B) Be3oB ¢ynkiuu sns.kdeplot / sns.scatterplot
I') Hactpoiika moanuceit oceil u gereHast

3al'lI/IIlII/ITe COOTBeTCTBlelllyIO nmocjaeaoBaTeJibHOCTb 6yKB cJieBa Hal'lpaBO:
| A | B | r | B |

HNuapukarop: UYK-1.3
Bpemst Ha oTBeT: 8 MUH.

3ananue 15: Onpenenure nmopsiok Kpocc-Banuaanuu k-fold nms Mmogenu rpagueHTHOTO
OycTHuHTA.

A) Paznenenue BIOOpKH Ha k paBHBIX OJIOKOB

b) O6yuenne moaenu k pa3, ocTaBiisist KKl 070K BaTHAAIIMOHHBIM
B) Ycpennenue meTpuk kauecTBa 1o BceM (oaam

') ®unanpHOE 1000YUYEHNE MOIENIN Ha BCEH BHIOOpKE



3anummure COOTBECTCTBYIOIIYIO NOCJIE€A0BATC/IBHOCTD 6yKB CJ1€Ba HAIMpaBo:

A

5 | B | v |

HNuaukarop: NUYK-1.1

Bpems Ha oTBeT: 3 MUH.

3ananue 16: Pacrionoxure maru onpeneneHus ypoBHs 6€3pab0oTHIIBI IO METOI0I0THH

MOT.

A) IlpoBenenue oOciaenoBaHus pabovei CHIIBI JOMOXO3SHCTB

b) Otnecenue nui 15+ K 9JKOHOMHUYECKU aKTUBHOMY HAaCEJIEHUIO

B) Beinenenue 6e3pab0THBIX cper aKTUBHBIX (HE UMEIOT pabOThI, UIITYT)
I') lenenue uucia 6e3paboTHBIX HA pabouyto cury u ymHOkeHue Ha 100 %

3anummure COOTBCTCTBYHOINYIO MMOCTECA0BATCJIBbHOCTD 6yKB CJI€Ba HAIlpaBo:

| A | B | B | r |
Kuarouu k 3aganusam
Howmep Bonpoca IIpaBriIbHBINM BapUAHT OTBETA
1 I'-b—>A—>B
2 Bb—->A—>B-—>T
3 B—>A—->b—>T
4 I -A—>b—B
5 A—->b—->B-oT
6 b—-A—->B-—>T
7 A—->Bb—>B-—>T
8 b—-B—>A-—>T
9 A—->b—->I—>B
10 A—->b—->B-oT
11 A—->Bb—>B-—>T
12 A—->Bb—>B-—>T
13 A—->b—->B-oT
14 A—->Bb—>B-—>T
15 A—->b—->B-T
16 A—->Bb—>B-—>T

OTKDLITI)IC 3aJaHUA C PA3BEPHYTHIM 0TBETOM

I/IHCprKIII/Iﬂ AJISA BBIIIOJIHCHUSA 3a/1aHUA np0anaif[Te TEKCT U 3alIMIIUTE
pPa3BepHYTHIii 000CHOBAHHBII 0TBET

YuusepcajabHasa komnerenuus Y K-1

HNuamukarop: UYK-1.1

Bpems Ha oTBeT: 3 MHUH.
3ananme 1: (Borpoc no onpenenenuto)
YT0 Takoe KOHTPAareHTCKUi pUcK?

IHose nois oTBera:




Puck HencnonHeHus 0053aTeNIbCTB BTOPOH CTOPOHOM CICNKH.

HWuapukarop: UYK-1.1
Bpems Ha oTBeT: 3 MHH.
3ananme 2: (Borpoc Ha 00bsicHEHUE)
Kak ¢gopBapa momoraer KOMIaHUU YIPABIATH BaTIOTHBIM PUCKOM?
IToJie 115 oTBETA:
®dukcupyeT Oyaymuii 0OMEHHBIN KypC.

HNuaukarop: UYK-1.1

Bpems Ha oTBeT: 6 MUH.

3ananue 3: (Borpoc Ha cpaBHEHHE)

B uém pazHuna Mexay cnpenom u price impact?

ITose nys orBera:

Crpen — ¢ukcupoBannas nenpra Bid Ask; impact — n3meHeHue 1eHbl U3 3a 00BEMa
opaepa.

Hupukarop: UYK-1.1

Bpems Ha oTBeT: 6 MHH.

3ananue 4: (Bonpoc Ha Ki1accupuKammo)

[lepeuncnure OCHOBHBIC BUIBI pUCKOB 3MuTeHTa Tipu [PO.

ITos1e nas1 oTBeTA:
[TpaBOBOM, pRIHOYHBIN IIEHOBOMW, pEeNyTAIIHOHHBIN, HH(OPMAIIMOHHBIH.

HMugukarop: MYK-1.1

Bpems Ha oTBeT: 3 MHUH.

Bananue 5: (Bompoc 0 mpUYHHHO-CIEICTBEHHBIX CBSI3SIX)

[Touemy poOCT MPOLEHTHBIX CTABOK YacTO MPUBOAUT K YKPEIUICHUIO HAIMOHATBHOMN
BaJIOTHI?

IToJse njis1 oTBeTA:
[ToBbIlIIEHHBIE CTABKU MPUBIICKAIOT 3apyOEKHBIM KamuTai.

Huankarop: UYK-1.1

Bpemsi Ha oTBeT: 4 MUH.

3aganue 6: (Borpoc Ha MPOTHO3HMPOBAHKUE)

Uto npomzonaér ¢ kodpdumumentom Net Debt/EBITDA, ecniu EBITDA ymanér mnpu
HEM3MEHHOM Jioire?

IMose nJst oTBeTa:

KoadduumeHnt BoipacTer.

Huaaukarop: UYK-1.2

Bpems Ha oTBeT: 4 MHH.

3amanue 7: (Borpoc Ha 0ObsICHEHHE)

Kakoii sneMeHT TpEXIMHEHHOW MOJENH, MO BAlleMy MHEHUIO, SBJSETCS KIIOUYEBBIM IS
MPEIOTBPAIICHHS ONIEPAIIMOHHBIX OIMIMOOK U oYemMy?

IHose nos oTBera:
[lepBast muHUs — OU3HEC MMOAPA3ICTECHHUS.

HNuapukarop: UYVK-1.2




Bpems Ha oTBeT: 7 MHH.

3ananue 8: (Borpoc Ha cpaBHEHHE)

Kakoit meton VaR BbI Obl BEIOpaiu U1t OPTQENs 9K30TUYECKUX OMIIMOHOB U TOYeMy?
ITose nys orBera:

Momnte Kapno cumymnsanusi.

HNnaukarop: UYK-1.2

Bpems Ha oTBeT: 6 MHH.

3ananme 9: (Bompoc Ha kiaccuuKaIuio)

WuBectop nomxeH npoaath S5 % free float komnanuu ¢ HU3KoOM ryOuHOM cTakaHa. Kakue
MEPBI TPEUIOKHUTE TSI MUHUMHU3ALUN PUCKOB?

ITose nys orBera:
Pa36uts opaep (time-slicing) u ucnons3oBats dark pools.

HNupukarop: UYK-1.2

Bpems Ha oTBeT: 4 MUH.

3aganue 10: (Borpoc 0 npuYMHHO-CIEACTBEHHBIX CBSI35IX )
Uro Takoe haircut B cnenkax PEITO?

ITose n1s oTBETA:
CTapTOBBIﬁ JUCKOHT K prHO‘IHOfI OCHE 3ajiora.

HNupukarop: UYK-1.2

Bpemsi Ha oTBeT: 3MHUH.

3ananue 11: (Bompoc Ha mporuo3upoBaHue)

Kak Gamma BnusieT Ha ynpaBJeHHE IeIbTa XePKeM?

IHose nuis oTBeTa:

Bricokas Gamma tpebyeT yacToro pedaiaHCupOBaHUs AENbTHI.

HNuaukarop: UYK-1.3

Bpems Ha oTBeT: 8 MUH.

3ananue 12: (Bonpoc Ha aHaMM3 KEMCOB)

Urto ciayuutcs, ecnu reverse stress test BRISBUT HEBO3MOXKHOCTH IMOJJICP’KUBATH KaIUTAI
BBIIIIC MUHUMAJIBHOTO YPOBHS JIaXKe IMPU MATKUX ITOKax?

ITose n1s oTBETA:
bank nomxeHn CPOYHO YBCIHWYHUTD KAlIUTAJI UJIN COKPATHUTDb PUCK aKTHBBI.

Nuaukarop: UYK-1.3

Bpems Ha oTBeT: 4 MUH.

3ananue 13: (Bonpoc Ha 00bsACHEHNHE)

Kakoii KPI nmyuie orpakaer akTyaabHOCTh METOIOJIOTUU PUCK MOJENEN?
IToJsie no1st oTBeTa:

[TpoueHT Moaenel, IPOIIEAIINX HE3aBUCUMYIO BAJIMJALINIO 32 TO/.

Huankarop: UYK-1.3

Bpemsi Ha oTBeT: 6 MUH.

3ananme 14: (Bonpoc Ha cpaBHEHHE)

B uém otnune Counter cyclical Buffer or Capital Conservation Buffer?
IHose nois oTBera:




CCyB akTuBupyercs perymnstopoM 1o daze nukna, CCB aepKUTcs MOCTOSHHO.

HNuaukarop: UYK-1.3

Bpemsi Ha oTBeT: 6 MUH.

3ananme 15: (Bonpoc 0 npUYMHHO-CIIEICTBEHHBIX CBS35X )

Kakoit wHCcTpymMmeHT ALM npemaprameHT BbIOEpET Ml Xemka poJsirocpouHoro USD
aktuBHOro GAP npu neduuure USD naccuBos?

IToJse nus orBera:

Kpocc BamtoTHbIi cBon ¢ Bbigaueit USD u noiay4yeHueM JIOKaIbHON BaIIOTHI.

HNuagukarop: UYK-1.3

Bpems Ha oTBeT: 3 MHH.
3ananue 16: (Bonpoc Ha aHAIM3 KEHCOB)
[Touemy pa3zpermieHue TpeHaepy CaMOCTOSATEIBHO PACHIUPATH CTON YPOBEHB ITOBBIIIACT

puck?

ITose n1s oTBETA:
Tpefmep MOKCT «OTBII'PBIBATHCAY, YBCINYNBA IIOTCPH.

Kuarouu k 3aganusam

Howmep Bonpoca

OtBeT (pa3BepHyTOE 0OOCHOBAHNE)

1 Bo3Hukaer B JBYCTOPOHHMX CJHEJIKaX; YOBITOK =3aTpaTbhl Ha
3aMEIIEHHUE 110 HOBOU IICHE.

2 Komnanus 3akitouaer GpopBap/ «IIOKYIKa BaIIOTh», OJIOKUPYs KypC U
3alIMIIAs MAPKY.

3 Crpen mmaTuTes JIIOOBIM TPEHAEPOM 3a CIIENKY; impact pacTéT ¢

pa3MepoM opAepa, OTpakasl PEaKIMI0 PhIHKA.

4 KOpuanuecknii — HENoJHOE PacKpbITUE; PHIHOYHBINA —
HEeZ0pa3MEIIeHNE; PEYTallMOHHbBIN — MPOBaJI CIIPOCa;
MH(OPMallMOHHBIA — aCUMMETPHS TaHHBIX.

5 IIpuTOK MHBECTHULIMI MTOBBILIAET CIIPOC HA BAIIOTY, UTO BEAET K €€
yaopoxxaHuo Ha FX-pbIHKe.

6 PocT nokasarenst CUTHaIM3UpPYET O NOBBIIEHUH JOJATOBOI HArpy3KH U
PHUCKE HapyLIECHUs] KOBEHAHT.

7 CoTpyaHHKH, UCTIOHAIOIINE CAEIKH, €KETHEBHO UACHTUPHUIMPYIOT U
KOHTPOJIMPYIOT PUCKH, IOITOMY MX BOIPOC KOMIIETEHIIMA KPUTHYEH.

8 TpaekTopun HakTOpoB MO3BOJISAIOT KOPPEKTHO MEPECUUTHIBATH CIIOKHBIE
CTPYKTYpPHUPOBAHHBIE NIPOYKTHI.

9 Mauble 0TI CHU)KAIOT JaBJICHHUE HA IIEHY; TEMHBIE KHUTH CKPBIBAIOT
Hamepenus ot HF T anropurmos.

10 UYeM BbIIIE BOIATUIBHOCTD WIM MEHbIIAs IMKBUIHOCTh aKTUBA, TEM
6onbure haircut.

11 Bricokas Gamma TpeGyeT yacToro pedasaHCUpOBaHUS JEIIbTHI.

12 baHK J10JKeH CPOYHO YBEIMUUTH KallUTal WM COKPATUTh PUCK-AKTHBBHI.

13 ITpoueHT Moaeel, TPOMIEIINX HE3AaBUCUMYIO BAJIMJAINIO 32 TOJ.

14 CCyB axtuBupyercs perymnstopoM 1o ¢aze uukia, CCB nepxurcs
IIOCTOSIHHO.

15 Kpocc-BamtotHsiit cBon ¢ Beigadeit USD u momydeHneM J0KaIbHOU




BaJIOTHI.

16 Tpeinep MOXKET «OTBITPBIBATHCS», YBEIUYUBAS IIOTEPH.

3aKkpLITHIE 321aHUS ¢ BLIOOPOM OTHOI'0 NPABHUJILHOI'0 OTBETA U 000CHOBAHMEM
BbIOOpA

HNHcTpyKuMsA 11 BHINOJTHEHUS 32/IaHUS: IPOYUTANITE TEKCT, BbIOepUTe
NMPaBUJILHBINA OTBET U 3aNMIINTE APTYMEHTbI, 000CHOBBIBAIOIIINE BHIOOP OTBETA

YuusepcaabHasa komnerenus YK-1

HNuaukarop: UYK-1.1

Bpemsi Ha oTBeT: 3 MHH.

3aganue 1: (3aKkpbITHIN BOMPOC ¢ BEIOOPOM OJTHOTO OTBETA)

[Tpu aHanM3e CHIIBHO MPAaBOCTOPOHHE-CKOIICHHOTO PACIpeIeICHHsI 3apIiaT MEHEHKEPOB
KaKkoi TMoKa3aTelb IEHTPAIbHOW TEHACHIIMM HauOoJiee KOPPEKTHO OTPAKAET «TUITUYHOCH
3HaueHue?

Bbi0epuTe o1MH NpaBUIIbHBIN OTBET:

A) Cpennee apupmerndeckoe

b) 'apmonunyeckoe cpennee

B) Menuana

I') Mona

Otger: B

O6ocHoBaHMe: B CKOIIEHHBIX pacipeieNICHUsIX HECKOIBKO «IOPOTHX» HAOIIOACHUI
TSHYT Cpe/iHee BBEPX; MeuaHa pacrojaraercsi B IIeHTpe BEIOOPKH 110 PaHTy U OCTa&Tcs
cTabunpHONU. MoJia oTpaXkaeT caMblii 4acThIM MHTEPBAJL, YTO MaJIO HHPOPMATHUBHO IS
OJIHOIIMKOBOM 3apIlIaThl.

Huankarop: UYK-1.2

Bpems Ha oTBeT: 6 MUH.

3ananme 2: (3akpbIThIN BOIIPOC C BHIOOPOM OJTHOTO OTBETA)

Ecnu p-value tecta runore3 paBeHcTBa cpeqHux paseH 0,18 npu ypoBHE 3HAUMMOCTH O =
0,05, kakoe pelieHNe NPUHATO?

< BoiGepuTe 0OMH NPABUILHBIA OTBET:

A) OTBepruyTh HYJEBYIO THIIOTE3Y

b) He oTBepruyTh HyJ€BYIO THIIOTE3Y

B) VBennuuth 006EM BEIOOPKH

I') IlepeliTu kK HEMapaMeTPUIECKOMY TECTY

Otser: b

Oo6ocunoBanme: [Ipu 0,18 BEpOATHOCTH MOIYYUTH CTOJIb SKCTPEMAIBHOE 3HAUECHHE
cTaTUCTUKH 1pH BepHOIl Ho Bricoka (18 %), uTo mpeBbIiaeT 10MycTUMBIN puck 5 %.

HWupukarop: UYK-1.1

Bpems Ha oTBeT: 3 MUH.

3ananmue 3: (3aKpeITHIN BOIIPOC C BEIOOPOM OJTHOTO OTBETA)

Kak n3menutcs mmpuna 95 % A0BEepUTEIBHOTO HHTEpBaa Il CPEAHErO PU YBETHUEHUH
pa3Mepa BbIOOPKH B 4 pa3a (ocTanbHas nH(OpMaLKs HEM3MEHHA)?

< BobiGepuTe 0OMH NPABHILHBIA 0TBET:



A) YBenuuurcs B 4 paza

b) YBenuuutcs B 2 paza

B) YmMenbmures B 2 paza

I') Ymenpmutes B 4 paza

Otget: B

O6ocuoanne: IIpu pocre n ¢ k 10 4k crangapr-omm6ka o/\n nagaer B 2 pasa,
COOTBETCTBEHHO W TPaHUIIBI HHTEPBAJA.

Hupukarop: UYK-1.1

Bpems Ha oTBeT: 3 MHH.

3ananmue 4: (3aKpbITHIN BONIPOC C BEIOOPOM OJTHOTO OTBETA)
Kak hopmynupyercs nieHTpaibHas IpeiesibHas Teopema?

< BrbiGepuTe OMH NPABHILHBIA OTBET:

A) JIro6ast BBIOOpKA U3 HOPMAJIBHOTO paclpeesiCHUs UMEET HOPMAIbHOE Cpe/iHEe

b) Pacnipenenenue BBIOOPOUHBIX CPEAHUX CTPEMUTCS K HOPMAJIbHOMY ITPH OOJIBILIOM N
B) Cymma mm100bIX JBYX CIly4alHBIX BEJIMYMH HOpMajbHa

I') Beibopounas aucniepcus npu n — oo ctpeMutcs k 0

OtBet: b
Oo0ocHoBaHnue:
D710 1aéT OCHOBY Z-MHTEpBajaM U TECTaM Jla)e MPU HEHOPMAJIbHBIX JaHHbIX.

HNupukarop: UYK-1.2

Bpems Ha oTBeT: 6 MHUH.

3aganue 5: (3aKpbITHIN BOMPOC ¢ BEIOOPOM OJTHOTO OTBETA)

Kakoil 1noxas3arenb CHTHaIM3UpPYeT O  CEpPbE3HOM  MYJIBTUKOJUIMHEAPHOCTH B
perpeccuoHHoi Moenu?

< BoiGepuTe 0OMH NPABHILHBI OTBET:

A) VIF > 10

B) Durbin-Watson = 2

B) R2<0,1

I') p-value koadpPuunenta > 0,05
OtBeTt: A

O6ocuoBanme: VIF = 1/(1-R? j); R? j>0,9 = VIF > 10.

HNuapukarop: UYK-1.2

Bpemsi Ha oTBeT: 6 MUH.

3ananue 6: (3aKpeITHIN BOITPOC C BEIOOPOM OJTHOTO OTBETA)

Kakoli kputepuii MCMONB3yeTCsl Ui MPOBEPKH CTAIMOHAPHOCTH BPEMEHHOTO psijia MpH
noctpoennn ARIMA?

</ BbiGepuTe OMH NPABHILHBIA OTBET:

A) Jarque—Bera

b) Augmented Dickey—Fuller

B) Ljung-Box

') Breusch—-Godfrey

Otsert: b

O6ocHoBanme: Ho: p = 1 (HecTallMOHAPHOCTB); p < 0L = PsAJ] CTAI[IOHAPEH.



HNupukarop: UVK-1.1

Bpems Ha oTBeT: 3 MHH.

3aganme 7: (3aKpbITHIN BOIIPOC C BEIOOPOM OJIHOTO OTBETA)

Hcnonp30BaHue JTOTUCTUIECKON PErpecCHy ONPaBIaHo, KOTAa 3aBUCHMAsl IEpEMEHHAs:

</ Bbi0epuTe 01MH NPABUILHbIN OTBET:

A) HenpepbiBHas

b) KareropuanesHnas ¢ Oosiee uem Tpemsi ypOBHAMHU

B) IBonunas (0/1)

I') Cuérnas (uensie > 0)

Otget: B

O0ocHoBaHMe:

JIJist MHOTOKJIAaCCOBBIX MCXOJIOB MCIIOJIB3YIOT MYJIbTHHOMUAIbHYIO/0ordinal morutuky, st
cuétHbIX — Poisson/ner. buHoMuanl.

HNupukarop: UYK-1.1

Bpems Ha oTBeT: 3 MHH.

3aganue 8: (3aKkpbITHIN BOMPOC ¢ BEHIOOPOM OJTHOTO OTBETA)

Kakoii Tum ommOKy coBepIaeTcs, KOrjaa HyJIeBas THIIOTe3a UCTHHHA, HO MCCIIEA0BATENb
eé oTBepraer?

</ BbiOepHuTe 011H NPABUIbHBIN OTBET:

A) Omubka I pona

b) Omubka II pona

B) Omubka n3mepenus

') Ommbka oxpyriaeHus

Otset: A

O0ocHoBanme: BeposTHOCTD Takoi ommOKH 3a1a€TCs1 YPOBHEM 3HAYUMOCTH 0.

Hupukarop: UYK-1.1

Bpems Ha oTBeT: 6 MHUH.

3ananue 9: (3aKpeITHIN BOIIPOC C BEIOOPOM OJTHOTO OTBETA)

Kakoli uHIeKC TpaauIMOHHO UCTOIB3YeTCs A pacdéra MOTPeOUTENbCKOW MHQIAINNA B
Poccun?

< BbiGepuTe OMH NPABHILHBII OTBET:

A) Unnekc [Taarme e

b) Unnexc Jlacneiipeca 1ien

B) Nnnexc dumiepa

I') Unaexc uenHbIx 6a3ucon

Otsert: b

Oo6ocHoBanme: Meton Jlacnieiipeca nepeorieHMBaeT UHQIIALUIO TP 3aMEILIEHUH, HO
IIPOCT ¥ COIIOCTaBUM MEXIYHApPOIHO.

HNuaukarop: UVK-1.2

Bpems Ha oTBeT: 6 MUH.

3ananme 10: (3axkpbIThIi BOIpPOC ¢ BHIOOPOM OJHOTO OTBETA)

Kakoli moka3arens Jy4ilie BCEro oTpa)xaeT CTeNeHb KOHIIEHTPAIMH JI0X010B?

< BobiGepuTe OMH NPABHILHBII OTBET:
A) CpenHuii 10X0 Ha Tylly HACEIEHUS
b) Koapdunuent Jxuuu

B) Temn pocta peabHBIX JOXO0B



T') UL

Otsert: b

O0ocHoBanme:
3nauenue (0 = noJHOE paBEHCTBO, | = MakcUMallbHOE HepaBeHCTBO. CpeiHUi JOX0 HE
IOKa3bIBaeT pa3dpoc, TeMn pocta — quHaMuky, UIIL — neHsl.

Nuaukarop: UYK-1.2

Bpems Ha oTBeT: 8 MUH.

3ananmue 11: (3aKpbITHIi BOMPOC C BELIOOPOM OJHOTO OTBETA)

Kakoii moct-hock Tect nmpumensitor nocne oanodaktopaoro ANOVA, 4To0bI CpaBHHUTH
BCE MMapbl TPYII PH HEOTHOPOTHOCTH TUCTICPCHIA?

< BobiGepuTe OMH NPABHILHBIA OTBET:
A) Tukey HSD

B) Bonferroni

B) Games—Howell

I') LSD Fisher

Otger: B
O6ocnoBanme Tukey u LSD npenmonarator homoscedasticity; Bonferroni koppektupyet
0., HO OCHOBAH Ha t-TeCTax ¢ paBHBIMH AUCIEPCHIMHU.

HNupukarop: UYK-1.1

Bpems Ha oTBeT: 3 MHH.

3aganue 12: (3akpbIThIi BOIIPOC C BBIOOPOM OJHOTO OTBETA)

Kakas Busyanmusanus HaumOojee HarsAIHA JJIs TPEICTABICHUS KOPPEISIIIHOHHOM
MaTpHIbI?

</ Bbi0epuTe 01MH NPABUJIbHbII OTBET:

A) Cronbuaras auarpaMma

b) KymynsaTuBHas TuHElHas 1uarpaMmma

B) Temnnoas kapra (heatmap)

I') Ak ¢ ycamu (box-plot)

Otset:B

O6ocHoBanme: YuTarero jerye HailTh CHUIIbHBIC TIPSIMbIE/O0paTHBIC CBSI3U, YEM
pa3duparh YHCIOBYIO TaOJIHUITy.

HNuaukarop: UYK-1.3

Bpems Ha oTBeT: 8 MUH.

3aganue 13: (3akprIThIil BOIIPOC C BHIOOPOM OJHOTO OTBETA)
Kakoii MeTo1 BBIOOPKH CUMTAETCSI HEBEPOSTHOCTHBIM?

< BoiGepuTe 0OMH NPABHILHBI 0TBET:

A) Ilpocras cnyuaiinas

Bb) Crpatudunmponannas

B) CHexHblil kOM

I') CucremaTnueckas

Otger: B

ObocHoBannue:

Ucnonwiyercs nis TpynHo-noctynHbix nomynsauuit (HKO, ckpbiTeie rpymnimsr).



HNuaunkarop: UYK-1.2

Bpems Ha oTBeT: 6 MHH.

3ananme 14: (3akpbIThIil BOIPOC C BELIOOPOM OAHOTO OTBETA)

[Tpu noctpoeHuu smuka ¢ ycamu (box-plot) BBIOpOCOM CUMTAETCS TOUKA, JIeXKAaIIasl:

</ Bbi0epuTe 011H NPABUILHBI OTBET:

A) 3a npenenamu 1 IQR ot kBapTuieit

b) 3a npenenamu 1,5 IQR oT kBapTuieit

B) 3a npenenamu 2 IQR

I') Hwxke mequansl muayc 1 IQR

Otset: b

O0ocHoBaHMe:

aJMUHUCTpaTop AobasisieT package *.xml, monb30BaTeny BUIAT B Store KOPIOPATHBHOM.

HNuaukarop: UYK-1.3

Bpems Ha oTBeT:8 MHH.

3aganue 15: (3akpbIThIil BOIIPOC C BBIOOPOM OJHOI'O OTBETA)

Kaxkoit moxo k Kpocc-Balluaaiuy MPEeANOYTHTENCH MTPU Majioi BeIOOpKe (n < 40)?

</ Bbi0epHuTe 01MH NPABUJIbHbII OTBET:

A) Hold-out 70/30

B) 10-fold kpocc-Banuarust

B) Leave-One-Out (LOO)

I') Bootstrap .632

Otget: B

O6ocHoBanme: Monenb 00y4yaeTcs n pa3, K&KIbIA pa3 UCKII0Yas OJHY TOUKY; CMEIICHHE
HU3KOE, aucriepcust npuemieMas npu n < 40.

HNuaukarop: UYK-1.3

Bpemsi Ha oTBeT :8 MHH.

3aganue 16: (3akphIThIil BOIIPOC C BBIOOPOM OJHOT'O OTBETA)

Kakoit koapduument nerepmunanuu (R*) wuHTepmperupyercs Kak J0Ji1 BapUalMu
3aBUCHUMOM NIEPEMEHHOM, 00bICHEHHAS MOJIENIbIO?

< BbiGepuTe OMH NPABHILHBII OTBET:

A) 0,15

b) 0,45

B) 0,72

) 0,02

Otset: B

O0ocHoBanmue:

R? =1 — SSR/SST; 6auzocts kK 1 TOBOPUT O BBHICOKOI MpeacKa3zaTeNbHON CUiIe MOAEIH
(ecrii HE IepeoOyUeHA).

Kioun k 3aganuam

Howmep Otser OrtBer (pa3BepHyTO€ 00OCHOBAHNUE)
BOIIpOCa
1 B B CKoOIIIEHHBIX pacrpee/ieHUSIX HECKOIBKO «IOPOTUX» HAOII0ICHUI
TSHYT Cpe/IHee BBEPX; MeIMaHa paclojiaraercsi B IEHTpe BEIOOPKH 1O




paHry u ocTaércsi crabuibHONU. Mosia oTpa)kaeT camblil YacThIi
UHTEPBAJI, YTO MAJIO UH(HOPMATUBHO JIJIsl OTHOIIMKOBOM 3apIIaThI.

2 b ITpu 0,18 BEpoATHOCTH NOTYYUTH CTOJIb SKCTPEMAIBHOE 3HAUEHHE
cTaTUCTUKH 1pH BepHOil Ho Bricoka (18 %), uro npesbImiaeT
JOITYCTUMBIN pUCK 5 %.

3 B Ipu pocte n ¢ k 10 4k cranapr-omm6ka 6/\'n nazaer B 2 pasa,
COOTBETCTBEHHO M IPAaHUIIBI HHTEPBAJIA.

4 b 3710 1aéT OCHOBY Z-WHTEpPBAJIaM M TECTaM JaKe P HEHOPMAJIbHBIX
JTAHHBIX.

5 A VIF =1/(1-R? j); R? j>0,9 = VIF > 10.

6 B Ho: p = 1 (HecTarmoHapHoCTh); p < 0. = psijl CTalIHOHAPEH.

7 b J1J1s1 MHOTOKJIACCOBBIX UCXOJIOB HCIIONb3YIOT
MyJIbTUHOMHANBHYIO/0ordinal JoruTHKY, A7 cC4ETHRIX — Poisson/Her.
OuHOMHUA.

8 A BeposTHOCTh Takoil omnOKY 3a/1aéTcsl ypOBHEM 3HAYMMOCTH O

9 b Merton Jlacmeiipeca nepeorieHuBaeT HHQIIALNIO IIPH 3aMEIICHUH, HO
IPOCT U CONOCTaBUM MEXJIYHApPOHO.

10 b 3nauenue (0 = noJHOE paBEHCTBO, | = MakCHUMallbHOE HEPABEHCTBO.
Cpennuil 10X0/1 He IOKa3bIBAeT pa3dpoc, TeMN pocTa — AMHAMUKY,
WIITL — teHsl.

11 B Tukey u LSD npennonarator homoscedasticity; Bonferroni
KOPPEKTHPYET 0, HO OCHOBAH Ha t-TeCTax ¢ paBHBIMU JAUCIIEPCUSIMH.

12 B YuraTtelnto Jierdye HAaiTH CUIIbHBIE TIPSIMbIC/00paTHBIC CBS3H, YEM
pa3dupaTh YHCIOBYIO TaOJIUITY.

13 B Hcnonw3yetcs nis TpynHo-noctynHbix nonynauuit (HKO, ckpbiTeie
IpYMIIB).

14 b IQR = Q3-Q1; Touku < QI1-1.5 IQR mmu > Q3+1.5 IQR mapkupyrorcs
KaK MMOTEHIAJIbHbIE BIOPOCHI.

15 B Mozens o0ydaercs n pa3, Kax/JIblid pa3 UCKIIKOYask OJHY TOUKY;
CMEIIEHUE HU3KO0E, Tucrepcus nmpuemsiemas mpu n < 40.

16 B R?=1— SSR/SST; 61u30cTb K 1 TOBOPHUT O BBICOKOIT Mpe/ICKa3aTeIbHOM

CHUJIE MOJIEIH (€CclTi He Iepeo0yUeHa).

38KDLITI)IC 3alaHUA C BbIﬁODOM HECKOJIBbKUX BapHMaHTOB OTBCTAa U Pa3BCPHVTbHIM
000CHOBAHMEM BLIOOPA

NHcTpyKIMs AJ151 BLINOJHEHUSA 321aHUsI: IPOYMUTANTE TEKCT, BbIOEpUTE BCe
NMpaBUJIbHbIE OTBETHI U 3aNUIIHUTE APTYMEHThI, 000CHOBBLIBAKOIIIHE BHIOOP OTBETOB

YuusepcaanHasg komnerenuusg YK-1

Huaukarop: NYK-1.1

Bpemsi Ha oTBeT: 3 MHUH.
3amanmue 1:



HpI/I AHAJIN3C CKOUICHHOTI'O BIIPABO pacHpCACICHUA JOXOJ0B KAKUC IMOKA3aTCIIN KOPPECKTHO
OTPAXAIOT KTUITUYIHOECH 3Ha4YeHHE?

< BbifepuTe 011H NPABUILHBIN OTBET:
Cpennee apudmernyeckoe
Menuana
Mona
VYceuénnoe cpennee (10 %)
. I'eomerpuueckoe cpennee
OtBer: 2,4,5
O0ocHoBaHMe:
*Menuana UTHOPUPYET KpallHUE 3HAUYCHUSL.
*Yceuénnoe 10 % orOpaceiBaeT BepxHue/Hmxaue 10 %.
*['eomMeTpuUeCcKOe IPUTITYIIACT BIUSHUE KPYIMHBIX HAOMIOACHMIA Torapu(MUpOBAHUEM.

agrwpnE

HNuaukarop: UYK-1.2

Bpems Ha oTBeT: 6 MHH.

3ananue 2:

Kakue npeanoceuiku knaccuueckoir OJIC-perpeccun He0OXOIUMBI ISl COCTOATEIBHOCTH
OIIeHOK [3?

</ Bbi0epHuTe 01MH NPABUJIbHbII OTBET:

1. JluneiHOCTH CBSI3U MeXAY Y U X
["ayccoBocTh ommbok
OTCcyTCTBHE MYJTbTUKOJLUTUHEAPHOCTH
['oMocKeacTUYHOCTh OIMOO0K
. HyneBoe maTemaTnueckoe 0XHUJIaHUE OMNOOK
Otset: 1, 3,4,5
Oo6ocHoBaHme:
1) Mozienb KOPPEKTHO CHEUPUITIPOBAHA;
3) XX obOparaem;
4) Var(e)=c1;
5) E(e)=0.

SRR

HNunukarop: MYK-1.2
Bpems Ha oTBeT: 6 MUH.

3aganue 3:
Kakme w™erombl KOppeKTHOH OOpaOOTKM TMPOMYCKOB JAaHHBIX PEKOMEHIYIOTCS B
HKOHOMUYECKON aHATUTHKE?
</ Bbi0epuTe 01MH NPABUJIbHbII OTBET:
VY aneHue CTpok o BCEMH IPOIyCKaMu
Mean/median imputation
k-Nearest Neighbors imputation
MuoxectBenHas ummytanus (MICE)
3ameHa HyJIsIMH

arONOE

Ortser: 2, 3, 4

e O6ocuoBanune: Mean/median npoctsr mpu MCAR.
e K-NN yuutsiBaer 01m3Kuie HaOMIOICHNUS.
e MICE naér npaBnomnogo0HbIe pacipeaeseH s, BKII0Yas HeONPeIeIEHHOCTb.



Huankarop: MYK-1.3

Bpems Ha oTBeT: 8 MHUH.

3ananue 4:

Kakue MeTonpl HEIMHEMHOIO CHUKEHUS PAa3MEPHOCTH HCIOJIB3YIOTCS UL BU3yaJIM3alluu
BBICOKOPAa3MEPHBIX JaHHBIX?

< BrbiGepuTe OMH NPABHILHBIA OTBET:
t-SNE

PCA

UMAP

LLE (Locally Linear Embedding)
PLS

arONE

Otset: 1, 3, 4

e O6ocnoBanmne: t-SNE munnmmsupyer K-L nuBepreHIuo T0KaIbHBIX PACCTOSHUN.
e UMAP ucnonb3yer TONOJIOTHYECKYIO alllIPOKCUMAIIUIO U OBICTpEe.
e LLE pexoncTpynpyer Touku Kak JMHEHHYIO KOMOMHAIIMIO COCcEeH.

HMugukarop: UYK-1.1

Bpems Ha oTBeT: 3 MHH.

3amanmue 5:

Kakune HenmapaMeTpHuecKHe KPUTCPUH TMPUMCHSIOT IS TPOBEPKU PaBEHCTBA MeIHMAH
rpynmn?

</ Bbi0epHuTe 011H NPABUILHBIN OTBET:

U-tect ManHa-YuTHuI

y>-Tect [Iupcona

Kpurepnii Kpackena-VYonnuca

Kpurepuii Konmoroposa-CmupHoBa

. Z-TecT NMpOIOpIHii

Otset: 1,3

O0ocHoBaHme:

Xu-kBagpar u Z-TecT — 11 Kareropuid/noneut, Kolmogorov — st hopmbl pactipeneneHu.

agrwbdE

HNuauxarop: UYK-1.2

Bpems Ha oTBeT: 6 MHUH.

3aganue 6:

Kakue xpurepun UHPOPMALMOHHOM ONTUMAIBHOCTH HCIOJNB3YIOT JUIsL  BbIOOpa
Hamwnyueii ARIMA-monenn?

</ Bbi0epHuTe 011H NPABUIbHbIN OTBET:
AlC

BIC

R2

HQ (Hannan-Quinn)

MAPE nHa TecToBOIi BEIOOpKE

agbrwbnE

Otser: 1, 2, 4
O0ocHoBaHue:
Bonee auskuit AIC/BIC/HQ curnanuzupyet o gyuiieM OanaHce KaueCTBO/CI0KHOCTb.



HNupukarop: UYK-1.3

Bpems Ha oTBeT: 8 MHH.

3aganue 7:

Kakne Bo3MmoxkHOCTH OmOmmoreku SCiKit-learn KpuTHYHBI JUIS  IPOMBIIIJIEHHOTO
JeIUIOIMEHTa MOAIEE?

</ Bbi0epuTe 011H NPABUILHBI OTBET:

Kakue Bo3moxuHOoCTH OMOMMoTekn scikit-learn KpUTHYHBI 7151 TPOMBIIIUIEHHOTO
JIEeIIoOMeHTa MOaEIEH?

Bribepure Bce npaBHIIbHBIE OTBETHI:
Pipeline

GridSearchCV

fit — transform unTepdetic

Partial Fit (online-learning)
plt.scatter

agrwpnE

Ortser: 1,2, 3,4
Oo0ocHoBaHnue:

o Pipeline mpenorspaiaer data-leak.

e GridSearchCV ontumu3upyer rumneprnapamMmeTpsi.
e APl obecrieunBaeT COBMECTHMOCTE OOBEKTOB.

o PartialFit BayxxeH 11 MOTOKOBBIX TAHHBIX.

Hupukarop: UYK-1.1

Bpems Ha oTBeT: 3 MHH.

3aganue 8:

Kakue opranuzanuu nyonukyroT opuIIHalbHbIE MAKPOIKOHOMUYECKUE NaHHbie PD?

4 Bri0epuTe 01MH NPaBUIbHBII OTBET:
1. Poccrar

2. Mundun Poccun

3. Bcemupssrii 6aHk

4. @enepanbHOE Ka3HAYEHCTBO
5. ILbP®d

Otset: 1,2,4,5
O06ocHoBaHue:

Munoun — 6romxer, L1b — maréxuseiii 6ananc, KazHaueiicTBO — UCIIONHEHNE OO/ KETA.

HNuaukarop: NUYK-1.1

Bpems Ha oTBeT: 6 MUH.

3ananue 9:

Cornacao wmeroponorun MOT, s kinaccupukauu dYeaoBeka Kak «0e3paboTHOTo»
OJTHOBPEMEHHO JTOJDKHBI BHITIOJHATHCS KaKUE YCITOBHSI?

< BbiGepuTe OMH NPABHILHBII OTBET:

Her orutaunBaemoii paboThl B TeueHHE 00CIeyeMoi HeeIu
AKTHBHO UIIET pabOTy WM MPEeANPUHUMATEIbCKYIO AESITETbHOCTD
['oToB npucTynuTh K padore B Ommkaiiiiue 1Be HeIeIn

[Tosryuaer nocobue o GezpadboTure

. Bospacr 15 ner u crapuie

Otser: 1, 2, 3,5

agbrwpnE



ObocHoBaHne:
be3 akTHBHOTO MOMCKA MIIM TOTOBHOCTH CTAaTyC «?KOHOMUYECKH HeaKTHBeH». [lopor
Bo3pacra 15 ycranosinen OOH.

HNnaukarop: UYK-1.2

Bpems Ha oTBeT: 6 MHH.

3ananue 10:

Kakue axTopsl 4acTo BBI3BIBAIOT FETEPOCKEAACTUYHOCTD B Cross-section MoJIemsix
JI0X0/10B?

</ Bbl0epHuTe HECKOJIbKO NPABUILHBIX OTBETOB:
Heyuér macmraba npeanpustuit
[IponyiieHHbIE TEPEMEHHbBIE
Jlorapudmmueckas Tpanchopmars 3aBUCUMOI TEPEMEHHON
Pasznuynas nucnepcus omuboK Mo ypoBHIM 00pa30BaHUS
BwMmemarenscTBO aBTOpErpeccun

arONE

OtBet: 1,2, 4

Oo0ocHoBaHue:

Uewm BbIIIIE TOXO, TEM BBIIIE JUCTIEPCHS; TPOITYIIICHHBIE PErPECCOPHI BXOIST B OLINOKY,
nenas e€ 3aBUCUMOM OT X.

HNuaukarop: MYK-1.3

Bpems Ha oTBeT: 8 MHUH.

3amanme 11:

Kaxue Buzyanuzanuu Power Bl nmydiiie Bcero moaxoaar Jyist aHaiu3a ce30HHOCTH
npoaax?

< BbiGepuTe HECKOJILKO NPABUILHBIX OTBETOB:
Jluneiinsiit rpaduk ¢ Drill-down no mecsiiam
Jwnarpamma «Boaomnam
Box-plot o mecsuam
Martpuua teriosas (heatmap) mecsitbl X oAbl
. ToveuyHnast quarpaMma KajieHaaps
OtBer: 1, 3,4
ObocHoBannue:
Bopnomnan u kanenaapHblil scatter MaonH(OPMATHUBHBI JIs1 CE30HHBIX LIUKIIOB.

agrwbdE

Huankarop: UYK-1.1

Bpems Ha oTBeT: 8 MUH.

3aganue 12:

Kaxkne cBolicTBa XapakTepu3yr0T HOPMAJIBHOE pacnpeneneHue?
</ BrbiGepuTe HECKOJILKO NPABUJILHBIX OTBETOB:

Kaxkwue cBolicTBa XapakTepu3yrOT HOPMaJbHOE paclpeesieHue?
Bribepure Bce npaBUIIbHBIE OTBETHI:

1. CUMMETPUYHOCTH

JIunus dens o< eM{-(x—p)*/262%}

I'osocoBanne Kypuo

Cpenunee = MemaHa = MoJia

: XBocThl ToHKHE (9KCc1ece = 0)

OtBet: 1,2, 4,5

Oo6ocHoBaHMe:

SIEANN



Oxcuecc 0 1 paBeHCTBO TPEX Mep LEHTPATbHON TEHICHIIUU CBUIETENIbCTBYIOT O CHMMETPUU U
JIETKNX XBOCTax.

Nuaukarop: UYK-1.2

Bpemsi Ha oTBeT: 6 MHUH.

3aganue 13:

Kakue o0cTosTeNnbeTBa NeNatT CTPAaTU(GUIIMPOBAHHYIO BEIOOPKY MPEAIOYTUTEIHHON?

</ Bbl0epHuTe HECKOJIbKO NPABUILHBIX OTBETOB:

[Tonysnsauust HEOTHOPOIHA IO KIIFOYEBOMY MIPU3HAKY

TpeGyercs CHU3UTH JUCTIEPCHUIO OLIEHKH

Bo3MoxHO yrpoméHHOoe MoIeBoe 00CIeIOBaHIE

Hyxen equal-probability-sampling

. HeobxonuMo o0ecrieunTh MpeICTaBUTENECTBO MAJIBIX TIOTPYIIIT
OtBer: 1, 2,5
Oo6ocHoBaHme:

OnTtumansHoe pacnpenenenue Helimana camkaet Var(y).

arONE

HNupukarop: UYK-1.2

Bpems Ha oTBeT: 8 MUH.

3amanmue 14:

Kakune npeumymecta 1aét OyTcTpan-mMeTos?

< BbifepHuTe HECKOJIBKO NPABUILHBIX OTBETOB:

He tpebyer pacnpenenenus ommoOKku

[TpuMeHHM ITPU MAJTBIX BRIOOpPKAX

Jaér Tounble p-value nmpu aBTOKOPPEIISAIHA

[To3BOJISIET OIICHUTH JOBEPUTEIILHBIN HHTEPBAIT JTFOOON CTATHCTUKH
3HAYUTENBHO CHIKAET BRIYUCIUTEIbHBIC 3aTPAThI

agrwbdE

Otser: 1,2,4
Oo0ocHoBanue:
Unes Ddpona (1979) — moBTOpHAs: BEIOOPKA M3 IMIIMPUIECKOTO pacTpeeieHusI.

HNuaukarop: UYK-1.3

Bpemst Ha oTBeT: 6 MHH.

3ananme 15:

I[Tpu noctpoennn Bl-nambopaa ynpaenenueckux KPI kakue npaktiku oTHOCATCS K best
practice Busyanu3aryn?

</ BrbiGepuTe HECKOJILKO NPABUJILHBIX OTBETOB:
Hcnonp30BaHne KOHTpAcTa LIBETA JUIsl BbIACIEHUST aHOMAaJIHI
[Ipumenenue 3-D KpyroBbIX quarpamm
Munnmuzanus «4€pHOro-siukay GopMyIl B MOAMUCAX
YeErkas nepapxus 3arojJ0BKOB U MOANKUCEN
. VYBenuueHnre KoaudecTna 11BeToB > 10 115 moapoOHOCTH
OtBer: 1, 3,4
O0ocHoBaHMe:
OddextuBnas undporpaduka (Few, 2009) nzderaer«chart-junk».

arLONOE

Huaunkarop: UYK-1.1
Bpemsi Ha oTBeT: 3 MUH.
3aganue 16:




Jlnst kakoro(ux) pacnpeneneHusi(il) MaTeMaTHYeCKOe OKUJaHUE COBIMAAAET C AUCTIEPCHE?
</ Bbl0epHuTe HECKOJIbKO NPABUILHBIX OTBETOB:

1. bepnymu(p)

2. ITyaccon(A)

3. DKcToHeHITuaIbHOE(A)
4, Hopwmanbnoe(u, 62)

S. I"'eomeTpuueckoe(p)
OtBer: 2, 3

O0ocHoBaHme:

Jnst Poison 1 5KCITOHEHTHI OJTMH MTapaMeTp A ONPEAENSIeT U CpeiHee, U JUCIICPCHIO
(JIuHEeHO-00paTHAs! 3aBUCUMOCTB ).

o Kirouu Kk 3a1aHusAM

Howmep OtBer OtaeT (pa3BepHyTOE 0OOCHOBAHUE)
BOMpoOCca
1 2,4,5 e Meouana UTHOPUPYET KpailHUE 3HAYCHUS.

o Vceuénnoe 10 % otbpaceiBaet Bepxuue/Huwxkaue 10 %.
o [eomempuueckoe MPUTTYIIAET BIUSIHUE KPYITHBIX HAOIIOIEHUN
norapuMUpOBaHUEM.

2 1,3,4,5 1) MozieNTb KOPPEKTHO CrieliuUIIMPOBaHa;
3) X™X obparraem;
4) Var(g)=c21,

5) E(&)=0.

3 2,3,4 e Mean/median npoctst mpu MCAR.
e K-NN yuuthiBaer 01M3KHe HAOIIOICHUS.
e MICE naér npaBnomnogo0HbIe pacrpeaeseHus, BKIIOYast

HEOIPeeIEHHOCTb.
4 1,34 e t-SNE munummsupyet K-L nuBepreHnno nokaibHbIX
pacCTOSHUM.
e UMAP ucnosnp3yer TONOJIOTHYECKYIO alpoKCUMAIINIO U
owICcTpEe.
e LLE pekoHCTpyupyeT TOUKH KaK JUHEHHYI0 KOMOUHALINIO
cocelei.
5 1,3 Xu-KBajapat u Z-Tect — Juid Kareropuit/noneit, Kolmogorov — st
(hopMBI pacipeieTICHUN.
6 1,2,4 | bonee Huskuit AIC/BIC/HQ curnanuzupyer o jiydiiem OaaHce
KaueCTBO/CII0KHOCTb.
7 1,2,3,4 e Pipeline mpemorBpamaer data-leak.

e GridSearchCV ontumu3upyet runepnapameTpsi.
e APl obecnieunBaeT COBMECTUMOCTh OOBEKTOB.




o PartialFit BaxxeH 11 MOTOKOBBIX TAHHBIX.

8 1, 2,4,5 | Mundun — 6roket, L1b — rutaréxuerit 6ananc, Kaznaveictro —
HCIIOJIHEHHUE OI0KETA.

9 1, 2, 3,5 | be3 akTHBHOTO MOMCKA WJIM TOTOBHOCTHU CTaTYC «9KOHOMHYECKH
HeakTuBeH». [lopor Bo3pacra 15 ycranosien OOH.

10 1,2,4 | Yewm BbllIe JOXOM, TEM BBIIIE TUCIEPCHS; IPOIYIICHHBIE PETPECCOPHI
BXOJSAT B OIMUOKY, esas e€ 3aBUCUMOM OT X.

11 1, 3,4 | Bomonaxa v KaneHAapHBIN scatter MaIOMHGOPMATUBHBI JJIsI CE30HHBIX
LIMKJIOB.

12 1,2,4,5 | Dkcrecc 0 1 paBeHCTBO TPEX Mep MEHTPAIBHON TeHICHINH

CBUACTCIIbCTBYIOT O CHUMMCTPUU U JIETKHX XBOCTAaX.

13 1,2,5 | OntumansHoe pacnpenenenue Heitmana canxaer Var(y).

14 1,2,4 | Unes Ddpona (1979) — moBTOpHAs BEIOOpKA U3 IMIIUPHUIECKOTO
pacmpeesIeHusI.

15 1,3,4 | OddexruBnas nuadorpaduxa (Few, 2009) nzberaer«chart-junk».

16 2,3 Jlist Poison 1 9KCIIOHEHTHI OJIMH MapaMeTp A ONPEICISIET U CpeHEe, |

nucrnepcuio (JIMHEHHO-00paTHast 3aBUCUMOCTB )

OTKpBITHIE 32IaHUA C PA3BEPHYTHIM 0TBETOM

HNHcTpyKuMs 111 BHINOJTHEHHUS 32IaHUS: POYNTANTE TEKCT U 3allUIINTE PA3BePHYTHINH
000CHOBAaHHBIHA OTBET

YuusepcaabHasa komnerenuus Y K-1

HNuankarop: UYK-1.1

Bpemsi Ha oTBeT: 2 MHH.

3aganue 1:

Uro Takoe ko3 unreHt Bapuanun?

Ilose puis oTBeTa:

CV =06/X %100 %. Uem BblllIe 3HaU€HUE, TEM MEHEE OJHOPOIHA COBOKYITHOCTb.

HNuaukarop: UYK-1.2

Bpemst Ha oTBeT: 4 MHH.

3aganue 2:

Kaxk norapudmupoBanue 3aBHCUMO IEPEMEHHON BIIMSET Ha MHTEPIIPETALNIO KO PHUIINEHTOB
JIMHENHOM perpeccun?

IHose piist oTBeTa:

B Monenu In 'y = fo + Bix + € mpupocT x Ha enuHUILy Ben€T kK Aln y=B:1 = Ay/y=fi, To ecTb P1 X
100 % — »>5acTUYHOCTb.

HNuaukarop: UVK-1.1

Bpemsi Ha oTBeT: 3 MHH.

3aganue 3:

B uém pazHuiia Mexay TOUEYHON U MHTEPBAIBLHOM OIIEHKOW nmapamerpa?

Hoxe nast orBera:

Harmp., X = 5 xr — Touka; 95 % CI = [4,6] kT coo0mIaeT TOBEPUTEIHHYIO «30HY».




Huaunkarop: UYK-1.1

Bpems Ha oTBeT: 6 MMH.

3ananue 4:

Kakue ocHOBHbBIE THUIIBI CE30HHBIX KOMIIOHEHTOB BBIJICIISIIOT B aHAJIU3€ BPEMEHHBIX PSAIOB?
IHose nist orBera:

Perynsipuas — dukcupoBaHHbIN epuo (Mecs, KBapTan); kanenaapuas — [lacxa, Uépnas
MSATHUIA, YUCIIO pA0OYUX JTHEH.

HWupukarop: UYK-1.1

Bpems Ha oTBeT: 2 MHH.

3aganue 5:

[Touemy mpu ManbIX BEIOOPKAX UCHOJIB3YIOT t-pacnpeeieHue BMECTO HOPMaIbHOTO?
ITose nyis oTrBeTa:

[Tpu ManoM n ¢ HEM3BECTHA M 3aMEHSCTCS S; Pe3yJbTaT — 00Jiee THKETbIC XBOCTHI JIJIs
KOPPEKTHOTO YPOBHS 0.

HNuaukarop: UYK-1.2

Bpems Ha oTBeT: 3 MHH.

3aganue 6:

Yo nmpou30iIET ¢ MIMPHHON TOBEPUTEIHHOTO HHTEPBaa, €CIIU MOBBICUTh YPOBEHD JTOBEPHSI C
95 % 1o 99 %?

ITose nas orBera: t {0.005}>t {0.025}, cnenoBarensHo X + t - SE naét mmpe rpaHuiibl.

HMuaukarop: MYK-1.3

Bpems Ha oTBeT: 6 MHH.

3amanmne 7:

Hy>xHo 51 npennoyects Meuany CpeAHEMY IPU OMMCAHUU JOXOJI0B HACETICHUS?

IToJie noist oTBera: JI0X0/IbI IPABOCKOCKHI; CpeHee 3aBbiaeTcs OorateiMu 1 %. Mennana
0Tpa>1<aeT «O6I)IIIHOFO» Fpa)KJlaHI/IHa.

HNuaukarop: UYK-1.3

Bpemst Ha oTBeT: 8 MHH.

3ananue 8:

Kakoil MeTos1 KOppeKIHU TeTepOoCKeJaCTUYHOCTH B Cross-section MoJIeNiu Bbl Obl BBIOpau U
nouemy?

ITose past orBera: He Tpedyrot 3Hath hopmy Var(g|X); moaxoasaT 1uist Jr00bIX MPOU3BOIBHBIX
reTePOCKETACTHIHBIX CXEM.

Huankarop: UYK-1.3

Bpemsi Ha oTBeT: 8 MHH.

3aganue 9:

[Iponaky ceTn UMEIOT JTMHEWHBIN TPEH]T U TOJOBYIO CE30HHOCTh. Kakue maru npernpuHsaTh JuIst
IIOCTPOEHHUS NTPOrHO3a?

IToae nas orBera: Ilaru: (1) mposepka ADF; (2) pasnocts d = 1, D = 1; (3) noxgo6parts p,q,P,Q
no ACF/PACEF; (4) onieHKa ¥ TUarHOCTHUKA.

HNuaukarop: UVK-1.1

Bpemsi Ha oTBeT: GMUH.

3aganue 10:

UYro Takoe niceBo-R? MakdaaneHa B JOTUCTHYECKON perpeccuu’?




IMoae nas orBera: Pseudo-R?=1—LL full/ LL null, nnanazon 0—1; >0,2 cuuraercs
XOPOIINM.

Huankarop: UYK-1.2

Bpems Ha oTBeT: 4 MHH.

3aganue 11:

Kak OyTcTpan-MeTo 1 mo3BOJISIET CTPOUTH IOBEPUTEIHHBIC HHTEPBAIBI 0€3 HOPMAITBHOCTH?
Ilose nas orBera: Urepanuu B = 1 000 — pacnpenenenne 0*, 2,5-i u 97,5-# nporeHTHIN —
rpanuis 95 % CI.

HWupukarop: UYK-1.1

Bpems Ha oTBeT: 3 MHH.

3apanme 12:

Yem BrIOOpKA C BO3BpAIlEHUEM OTJIMYACTCS OT BEIOOPKH 0€3 BO3BpAIICHUS?
IToJe nis orBera: C Bo3BpanicHreM — He3aBucuMbie Bernoulli ucneitanus; 6e3 —
TUIIEPTeOMETPUYECKas cXema.

Hnaukarop: NYK-1.1
Bpems Ha oTBeT: 3 MHH.

3amanme 13:

IIpuBenuTe npuMeEp BEIIMYMHBI, U3MEPSAEMOH B IIKAJIE€ OTHOLICHUH.

ITose past orBera: Houb py0. 03HayaeT OTCYTCTBUE JOX0/1a; MO>KHO CPaBHUBATH «B JIBa pa3a
OombIIEY.

HNuaunkarop: UYK-1.2

Bpems Ha oTBeT: 3 MHH.

3aganue 14:

[Touemy MyJIbTUKOJIJIMHEAPHOCTD MOBBIIIAET CTAHIAPTHBIE OLIMOKH OLIEHOK KO3((HUIIEHTOB?
IMose nJst oTBera:

Var(f)=c*(X'X)"; npu det—0 3nemeHTsI pacTyT, yBenuuusas SE.

HNuankarop: UYK-1.2

Bpemsi Ha oTBeT: 3 MHH.

3aganue 15:

Uto npouszoita€r ¢ p-value, eciu npu Tom xe dddexTe yBeTuduTh 00bEM BEIOOpKU?
Ioae aas oreera: [Ipu pukcnposanHoM d = (ji-Ji0)/c pocT n yBenmumsaet z = dn.

HNupukarop: UVK-1.3

Bpems Ha oTBeT: 6 MHH.

3ananmue 16:

Kaxkoii mokazarens 3arpy3ku MOITHOCTEHN JTyUIlle UCHOJIb30BATh JJISI MEKOTPACIEBOTO CPABHEHUS
U nouemy?

IHose nast orBera:

Ratio=Q t/Q_max, rme Q max — ycTONYMBBIN BBIMYCK 0€3 IEperpy3KH.

Kiroun K 3aganusam

Howmep Boripoca | OtBeT (pa3BepHyTOE 000CHOBAHNE)

1 CV =0/%x %100 %. Yem BblIIIe 3HAUCHUE, TEM MEHEE OJTHOPOIHA
COBOKYITHOCTb.
2 B monenu In 'y = Po + Bix + € mpupocT X Ha enuHULy BeIET K Aln y=fi1 =

Ay/y=B1, To ectb 1 X 100 % — 31aCTHYHOCTB.

3 Harmp., X = 5 xr — Touka; 95 % CI = [4,6] kr coo0mIaeT 10BEPUTEIHHYIO




«BOHY.

4 Perynsapnast — ¢pukcupoBaHHbI eproa (Mecsll, KBapTa); KaleHaapHast
— Ilacxa, YépHas msiTHUITA, YUCTIO paOOUUX JTHEH.

3) [Tpu MasoM n G HEM3BECTHA U 3aMEHSETCS S; Pe3yIbTaT — OoJiee TSHKEbIe
XBOCTBHI /17151 KOPPEKTHOTO YPOBHS 0.

6 t {0.005}>t {0.025}, cnenoBaTenpHO X £ t - SE maér mmpe rpaHuirs.

7 Jlox0/1bI MPaBOCKOCHI; CpeHee 3aBbiaeTcs oorateiMu 1 %. Meauana
OTpakaeT «0OBIYHOT0Y» TPaKJIaHUHA.

8 He Tpebyrot 3HaTh hopmy Var(e|X); moaxomsT 11 JIFOOBIX TPOU3BOJIBHBIX
TeTePOCKETACTUYHBIX CXEM.

9 [arwu: (1) mpoepka ADF; (2) paznocts d = 1, D = 1; (3) mogobpats
p,q,P,Q mo ACF/PACF; (4) onleHKa 1 TUarHOCTHKA.

10 Pseudo-R2=1 —LL full/LL null, tnanazon 0—1; >0,2 cuuraercs
XOPOILUM.

11 Urepanuu B = 1 000 — pacnpenenenue 0%, 2,5-it u 97,5-i npoueHTunu
— rpanuusl 95 % CI.

12 C Bo3BpamnienueM — HezaBucuMble Bernoulli ucnbitanus; 6e3 —
TUIIEPreOMeTpHUecKas CXema.

13 Homnb py6. 03HayaeT OTCyTCTBHUE 10X0/a; MOXKHO CPAaBHHUBATh «B JBa pa3a
OombIIeY.

14 Var(B)=c*(X'X)"; mpu det—0 snemeHTsI pacTyT, yBenuuubas SE.

15 Ipu dukcupoanHoM d = (U-Jo)/G pocT n yBenudusaer z = dVn.

16 Ratio =Q t/Q _max, rme Q max — yCTOWYHMBBIN BBITYCK 0e3

Neperpy3Ku.




