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KoMiieKT 0lleHOYHBIX MATEPHAJIOB MO IMCIHUILVIUHE (IPAKTHKE)

«AHTEeNUIEKTYaIbHbIN AHAJIU3 JAHHBIX»

3aganus 3aKPHITOrO THIIA

3ajaHus 3aKPBITOr0 TUIIA HA BHIOOP NMPABUJIBLHOIO 0TBETA

1. Buibepume 00un npasuibHullti omeem.

Kakoif 13 MeTo/10B OTHOCUTCS K METOJaM KiacCU(UKALUU B UHTEIIEKTYaTbHOM
a”HaJu3e JaHHEIX?

A) Anroputm a priori

b) Meton K-means

B) Metrog CART

') AHanu3 BpeMEHHBIX PSAJIOB

[IpaBunbHbIi OTBET: B.

Kommnerennmu (naaukaropsi): OIIK-6 (OI1K-6.2)

2. Bvibepume ooun npasunvnwviii omseem.

Kak HazpIBaeTcs mpoiiecc 0OHapyKEHUS MOJIE3HBIX 3aKOHOMEPHOCTEH B OOJBIINX
o0bemMax JIaHHBIX ?

A) Data Warehousing

b) Data Mining

B) Big Data Processing

') Data Structuring

[IpaBuibHBIN OTBET: b.

Komnerenuuu (uuaukaropst): OIIK-6 (OI1K-6.2)

3. Bvibepume 00uH npaguibHulll omeen.

Kaxkoli anroputm HCOJIb3yeTCs ISl KJIIACTEPHOIO aHan3a?
A)ID3

b) K-means

B) Jloructuueckas perpeccus

[') MeTo1 OIOPHBIX BEKTOPOB

[IpaBunbHBIN OTBET: b.

Komnerenuuu (nuaukaropsi): OIIK-6 (OI1K-6.2)

4. Bvibepume 00un npasuibHblii Omeem.

Kakoi u3 cneqyromuyx METOOB Yalle BCEro UCIOJb3YEeTC I MIPOTHO3UPOBAHNUS
BPEMEHHBIX PAIOB?

A) K-means

b) lepeBps perieHuit

B) Jluneitnas perpeccus

I') BaitecoBckue cetu

[IpaBunbHbIN OTBET: B.



Komnerenuuu (uaaukaropsl): OIIK-6 (OI1K-6.2)

5. Bvibepume 00un npasuibHblil omeem.

Kakoli anropuTm MalmMHHOTO 00YUYEHHUSI OCHOBAaH Ha JIEPEBbSIX PEIICHUI?
A) Meton KNN

b) Anroputm CART

B) BaitecoBckas kimaccudukanus

[') Meroa rinaBHBIX KOMIIOHEHT

IIpaBuinbHbIil OTBET: b.

Komnerenuuu (nuaukaropsi): OIIK-6 (OI1K-6.2)

6. Bvibepume 00uH npasuibHblll 0meemn.

Kakoit MmeTo1 OTHOCUTCS K aHCAMOJIEBBIM MOJEIAM?
A) barrunr

b) Kpocc-Banunanus

B) K-means

I') Kapter Koxonena

[IpaBuiIbHBIN OTBET: A.
Komnerennuu (nuaukaropsi): OIIK-6 (OI1K-6.2)

7. Bvibepume 00uH npaguibHulll 0meen.

Kakas u3 cnenyrommx MoAenen NCHoIb3yeTcs JUIsl IPEICKa3aHnus KaTEroOpraabHbIX
IIEPEMEHHBIX ?

A) JIuneitnas perpeccus

b) Jloructuueckas perpeccust

B) K-means

[') MeToj rimaBHBIX KOMITOHEHT

[IpaBuibHbIil OTBET: b.

Komnerenuuu (naaukaropsi): OIIK-6 (OI1K-6.2)

8. Bvibepume 00uH npaguibHblll 0meemn.

Kaxkoii anroput™ MalmmHHOTO OOY4YE€HHSI OTHOCUTCSI K HEUPOHHBIM CETAM?
A) Meton CART

b) K-means

B) Anroput™m o0paTHOro pacnpoCTPaHEHHs OLIMOKN

I') baitecoBckas kiaccudukranus

[IpaBuibHBINM OTBET: B.

Komnerenuun (uaaukaropst): OIIK-6 (OITK-6.2)

9. Bvibepume 00uH npasuibHbulll 0Omeen.

Uto o3HauaeT TepMHUH 'CKOJIB3SAIIMKA KOHTPOJh" (cross-validation) B KOHTEKCTE
OLICHKM KauyecTBa MOJEIN?

A) Metoj pa3OueHus JaHHBIX Ha 00y4Yarollyto U TECTOBYIO BEIOOPKY

b) Meton 06paboTKy MPOIMYIEHHBIX 3HAYEHUN

B) Meroa yBenuyeHUs: TOUHOCTH PErPECCUOHHON MOIETU



') MeTon npeaBaputenbHONM 00pabOTKH JaHHBIX

[IpaBribHBIN OTBET: A.
Komnerenuun (uuaukaropst): OIIK-6 (OI1K-6.2)

10. Bvibepume 00un npasuibHsiii omeen.

Kakoil MeTo 1 ucnoJib3yercst sl BBISIBJIEHUS aCCOLMAaTUBHBIX MTPaBUJI B JAHHBIX ?
A) K-means

b) CART

B) A Priori

[') MeToa onopHBIX BEKTOPOB

[IpaBuinbHbIi OTBET: B.

Komnerenuuu (muaukaropst): OIIK-6 (OIIK-6.2)

11. Buibepume 6ce npasunvrvle omeembi.

Kakue pneiicTBusi HEOOXOAUMO BBIIOJHHUTH JJISI TOATOTOBKH JaHHBIX K
WHTEJUICKTyallbHOMY aHanu3y? (Beibepute Tpu npaBHIIbHBIX OTBETA)

A) OuncTKa JaHHBIX OT MPOMYCKOB M BHIOPOCOB

b) [IpeoOpazoBanue KaTeroprualbHBIX MPU3HAKOB B YUCIIOBBIC

B) Ucknrouenune Bcex aHOMaNbHBIX 3HAUCHUM 0€3 aHanm3a

') Hopmanuzaius uiay cTaHIapTU3alus YACIOBBIX TPU3HAKOB

) Uckmrouenune ayOnupyrommxcs HaOMOAeHU 0e3 MpOBEPKH WX BIMAHHS Ha
MOJEJIb

[IpaBunbHbie OTBETHL: A, b, I'.

Komnerenuuu (unaukaropsi): OIIK-6 (OI1K-6.2)

12. Bvibepume 6ce npasuivHvle omeentul.

Kakue MeTojpl MOXXKHO HMCHOJB30BaTh JUISI YMEHBIICHUS Pa3MEPHOCTH JAHHBIX?
(BriOepuTe ABa MPaBUIIHHBIX OTBETA)

A) Meton rinaBabix komoHeHT (PCA)

b) K-means

B) Jloructuueckas perpeccus

[') OT6op MpU3HAKOB HAa OCHOBE WX BaXXKHOCTU

J1) baitecoBckas kinaccudukaius

[IpaBunbHbIE OTBETHL: A, I
Komnerenuun (uaaukaropst): OIIK-6 (OI1K-6.2)

13. Bvibepume 6ce npaguibHble 0OmMeembi.

Kakne mapaMerpsl BakKHBI TpU OIEHKE KadecTBa MoJenu Kiaccuukamun?
(BriOepute Tpu MpaBUIIbHBIX OTBETA)

A) TounocTts (Accuracy)

b) CpennexBaaparuynas omunoka (MSE)

B) ITonnota (Recall)

I') F1-mepa

J1) Buzyanu3zaius KjiacTepoB

[IpaBunbhbie OTBETHL: A, B, I'.



Komnerenuuu (uaaukaropsl): OIIK-6 (OI1K-6.2)

14. Bvibepume 6ce npaguibhvie omeembi.

Kakue MeTonpl MOTYT HCIOJIB30BAaThCA Ji OallaHCUPOBKH KJIACCOB B 3ajaue
Kjaccupukanun?

(BriGepute aBa MpaBUIBLHBIX OTBETA)

A) Oversampling (106aBieHNE MPUMEPOB U3 MEHBIIIETO Ki1acca)
b) Y nanenue nannpix u3 Oonsiiero kiacca (undersampling)

B) Hopmasnuzaiusi 4iciioBbIX PU3HAKOB

I') JoOaBrieHre HOBBIX CIy4YalHbIX MPU3HAKOB

J1) TIpeoOpa3oBaHue KaTeropuagbHbIX TPU3HAKOB B UUCIIOBBIE
[IpaBuiibHBIE OTBETHL: A, b.

Komnerenuun (nugukaropsl): OIIK-6 (OI1K-6.2)

15. Bvibepume 6ce npasunvHvle omeembi.

Kakue MeTo1p1 BU3yalin3alyy JaHHBIX HauOoJIee 4acTo UCIOIb3YOTCS IPHU aHaIN3e
BPEMEHHBIX PSAIOB?

(BribepuTe nBa MpaBUIIHHBIX OTBETA)

A) Jluneitnbie rpaguku

b) AnarpamMmsbl paccesiHus

B) I'uctorpammsl pacnpeneneHus

I') Boxplot (simuk ¢ ycamn)

J1) Cxounb3siiiee cpeaHee

[IpaBunbHBIE OTBETHL: A, /1.

Komnerenuuu (unaukaropst): OIIK-6 (OITK-6.2)

16. Bvibepume 6ce npasuibHvle 0omeemai.

Kakue TexHuKr MOTYT MOMOYb M30exkaTh nepeodyuenus: moaenu? (Boibepure Tpu
MPaBUJILHBIX OTBETA)

A) Ho6asnenue L1 wnm L2 perynspuzaiuu

b) YBenuuenue ciaoXHOCTH MOJIeTH

B) Ucnonws3zoBanue kpocc-Baauaaluu

I') lo6aBnenue mryma B 00y4Jaromniyue JaHHbIe

JI) HckmoueHne o0O0ydaIIMX JAaHHBIX C HU3KUMHU 3HAYECHHUSIMHU LEJIEBOU
MIEPEMEHHOU

[IpaBuibHbIC OTBETHL: A, B, I'.

Komnerenuun (uaaukaropst): OIIK-6 (OITK-6.2)

17. Bvibepume 6ce npaguibHble 0meembi.

Kakue anropuTMbl MOXKHO HCIIOJIB30BaTh IS OOpaOOTKM KaTeropHabHBIX
naHHbIX ? (BeiOepuTe ABa MpaBUIILHBIX OTBETA)

A) One-hot encoding

b) Label encoding

B) K-means

') JIuneiinas perpeccust



J1) Ilpumenenne MeToja rIaBHbIX KOMIIOHEHT
[TpaBunbHbIE OTBETHL: A, b.
Komnerenuun (unaukaropsi): OIIK-6 (OITK-6.2)

18. Bvibepume 6ce npasunvHble 0meembi.

Kakue miarum sBisitoTCS 00s3aTENBHBIMUA TpU Pa3pabOTKEe MOJAETH MAIIMHHOTO
oOyuenusi? (BeiOepute Tpu MpaBUIBLHBIX OTBETA)

A) Paznenenue naHHbIX HA 00YyYaIOIIYIO U TECTOBYIO BHIOOPKHU

b) Bribop anroputMa Ha OCHOBE yJ00CTBa peaau3aiiu, a He JaHHBIX

B) Orenka kauecTBa MOJI€JId Ha TECTOBOM BBIOOPKE

I') [IpeaBaputenbHast 06pabOTKa JaHHBIX (OUKMCTKA, HOPMATU3aLs)

J1) Vckitouenue aHoMalldid, €CJIM OHU HE BIUSIOT HA LIEJIEBYIO IEPEMEHHYIO
[IpaBunbHbie OTBETHL: A, B, I'.

Komnerennuu (nuaukaropsl): OIIK-6 (OI1K-6.2)

19. Bvibepume 6ce npasunvHble 0meembi.

Kakue MeTpuku MCHOIB3YIOTCS JUIsl OLIEHKH KadecTBa PETrpPECCUOHHBIX MOJEnei?
(BeibepuTe nBa IPaBUIIHHBIX OTBETA)

A) CpennexBaaparuynas omuoka (MSE)

b) Koaddumuent nerepmunanuu (R?)

B) ITonnota (Recall)

I') B3semennast tounocts (Weighted Precision)

) I'panuenTHbIi CIIyCcK

[IpaBribHBIE OTBETHL: A, b.

Komnerenuuu (unaukaropst): OIIK-6 (OITK-6.2)

20. Bvibepume 6ce npasuiibHvle 0meenai.

Kakue wMeroapl MOXKHO HCIONB30BaTh [UIsl aBTOMAaTU4YeCKOW 00pabOTKH
MPOIYIIEHHBIX 3HaYeHUN B Habope naHHbIX? (Bbibepute Tpu MpaBUIIbHBIX OTBETA)
A) YaaneHnue CTpoK C MpOMYIIEHHBIMU 3HAYCHUSMU

b) 3anonHenue cpelHUM 3HAYEHUEM 110 CTOJIOIY

B) 3anonnenue ¢ ucnoyib30BaHUEM MOJIEIU TIPEACKA3aHUS

') 3anonHeHue ciayyallHBIMU 3HaYEHUSIMU

) UckmioueHne NpU3HAKOB C MPOIYIICHHBIMH 3HAUYCHUsAMU Oe€3 aHamm3a HX
BaXHOCTHU

[IpaBunbHbIE OTBETHIL: A, b, B.

Komnerenuun (uaaukaropst): OIIK-6 (OITK-6.2)

3alaHus 3aKPHITOr0 TUNA HA YCTAHOBJIEHHE COOTBETCTBHS
1. Vcmanosume coomeemcmeue. Kasxcoomy snemenmy Jneo2o cmoadbya
coomeemcmayem moabKo 00UH dNeMeHm NPpaso2o cmoaoya.
Jrar aHaian3a JaHHBIX Onucanue

A) Omnpenenenve Uead aHaiu3a U MOCTaHOBKA

1) OuncTKka JaHHBIX
3aJauu



Jrar aHaian3a JaHHBIX Onucanue

b) IlpuBenenune maHHbBIX K yAoOHOMY (opmary,

2) [IpenobpaboTka JaHHBIX
KOJIMPOBAaHUE KATETOPHAILHBIX TEPEMEHHBIX

B) BwiGbop u o0yueHue anropurma MaIIMHHOTO

3) Pa3pabotka Mmonenu oByueHs

I') IIpoBepka Mopaenu Ha TECTOBBIX JAHHBIX,

4) OneHka MOJACIH
BBIYMCJICHHE METPHK TOYHOCTH

[IpaBunbnbiii otBeT: 1-1, 2-A, 3-b, 4-B.
Komnerenuun (uuaukaropsl): OIIK-6 (OI1K-6.2)

2. Ycmanosume coomeemcmsue. KCID!COOM_)/ Jdjlemenmy Jjlesoco cm0ﬂ614a
coomeemcmeyem noJlibKo 00UH d1eMeHm npasoco cm0ﬂ6ua.

Meron XapaKTepUCTUKA
A) OrtOuparor TpU3HAKK HA OCHOBE WUX
1) ®unbTpalliOHHBIE METOJIBI  CTATUCTUYECKUX CBOICTB (koppensius,
JUCIIepCHS )

b) Bctpoens B anroputm oOydeHUs, OTOOP

2) BecrpoeHHbIE METOABI
IIPOUCXOJIUT B Mpoliecce 0O0yUeHUsT MOJIETH

B) IlocnenoBarenbHO A00ABNISAIOT WU yAAJISIOT

3) KangHbie METOIbI
IIPU3HAKH, OICHUBAS BIIMSTHUE KaXI0TO

[TpaBunbHeI OTBET: 1-B, 2-A, 3-b.
Komnerenuun (unaukaropsi): OITK-6 (OITK-6.2)

3. VYcmanosume coomeemcmasue. Kaofcdomy JdjlemeHnmy Jjliesoco cm0ﬂ614a
coomeemcmeyem noJjibKo 00UH DTleMeHm npasoco cm0ﬂ6ua.

AJroput™m Oco6eHHOCTh
A) Hcnonb3yer UEHTPOUIBI A MIIUPOBKU
1) K-means ) yET LCHTPOUABI A IPYHIIAP
JAHHBIX
b) Omnpenenser knacTtepbl Ha OCHOBE ILJIOTHOCTH
2) DBSCAN ) Onpen P

JTAaHHBIX

B) Hcnonp3yror HEUPOHHBIC CeTH TUTA

3) Cetu Koxonena
caMOOpraHU3alluy JaHHBIX
[TpaBunbHEI OTBET: 1-b, 2-B, 3-A.

Komnerenuun (unaukaropst): OIIK-6 (OITK-6.2)

4. VYemanosume coomeemcmeue. Kaowcoomy snemenmy 1esoco  cmoabya
coomeemcmeyem moabko 0OUH dNeMeHm Npagoco cmoaoya.

Metpuka Onucanue

A) Jons npaBWIbHO MPEACKA3aHHBIX MPUMEPOB KO

1) Tounocts (Accuracy) BCeM TIpUMepaM



Metpuka Onucanue

b) Homs IIPABUJIBHO MPEICKa3aHHbIX
2) [NonuoTa (Recall) MOJIOKUTENBHBIX MPUMEPOB KO BCEM PpEATbHBIM
MOJIOKUTENIbHBIM IIPUMEPaM
3) F1-mepa B) Cpennee rapMoHHYECKOE TOYHOCTH U TIOJTHOTHI

[TpaBunbHeI OTBET: 1-B, 2-A, 3-b.
Komnerenuun (unaukaropsi): OITK-6 (OITK-6.2)

5. VYemanosume coomeemcmesue. Kadxxcoomy snemenmy Jneoco cmoabya
coomeemcmayem mobKo 0OUH INeMEHM Npaso2o cmooya.

Tun perpeccun [Ipumenenue
A) O1ieHKa 3aBUCUMOCTU OJJHOM MEPEMEHHOU OT
JIPYroM B YUCIIOBBIX TAHHBIX
b) Ilporno3upoBanme OWHApHOTO pe3yibTaTa
(ma/mHer)
B) Hcnonw3yerces, eClin 3aBUCHUMOCTh
MEPEMEHHOW HEJIMHENHA

1) JIuneiinas perpeccust
2) Jloructuueckas perpeccus

3) [lonnHOMHMANIBHAS perpeccus

[TpaBunbHeI OTBET: 1-b, 2-B, 3-A.
Komnerenuuu (unaukaropsi): OIIK-6 (OITK-6.2)

6. Ycmanosume coomeemcmeaue. KanCOOMy djllemMermy Jj1e60c0o Cm0fl61/;a
coomeemcmeyem moJjlbKo OOUH DJIeMeHm npaeoco cm0ﬂ6ua.

Meton Tun o0yuenus
1) KNN A) OOyueHue ¢ yuuTenem
2) K-means b) O6yuenue 6e3 yunrens

3) Jloructuyeckas perpeccust B) O6yuenue ¢ yuurenem

[TpaBunbHeI OTBET: 1-b, 2-B, 3-A.
Komnerenuun (unaukaropsi): OIIK-6 (OITK-6.2)

7. Yemanosume coomeemcmeue. KanCOOMy djllemMeHmy Jj1e60c0 Cm0fl61/;a
coomeemcmeyem moJjlbKo OOUH DJIeMeHm npasoco cm0ﬂ6ua.

3anaya [Tpumep

A) Onpenenenue craMa B DIEKTPOHHOU
1) Kimaccudukanus ) ped p

[moure

b) Pasnmenenue wimeHToB OaHKa Ha
2) Knacrepuzarus

CErMEHTBI

B [IporrozupoBaunue CTOUMOCTH
3) Perpeccus ) P P

HEJIBUKUMOCTH

[TpaBunbHeI OTBET: 1-B, 2-A, 3-b.
Komnerenuun (uaaukaropsl): OIIK-6 (OITK-6.2)



8. Ycemanosume coomseemcmeue. Kaowoomy snemenmy nesoco cmoabdbya
coomeemcmeyem moabko 0OUH INeMeHm npaso2o cmoibya.

Monenb XapaKTepUCTHKa
A) Hcnonb3yeT HECKOIbKO MOJENIed M YCPEIHSET UuX
1) Barrunr ) M A yeper
pe3ybTaThl
2) Bycrunr b) IlocnenoBarenbHoe 00ydeHUE MOJIEIEH C UCTIpaBICHUEM
Y OIIMOOK MpeAbIIYyIIeH
B) KomOunMpyeT pe3ynbTaThl pa3HBIX aJITOPUTMOB Yepe3
3) CtekuHr ) pyer pesy p p p

MeTa-MOJIeb
[TpaBunbHeIl OTBET: 1-B, 2-A, 3-b.
Komnerenuun (uaaukaropst): OIIK-6 (OITK-6.2)

9. Vcmanosume coomeemcmasue. Kaofcc)omy JdjlemeHmy Jeso2co cm0ﬂ614a
coomeemcmeyem noJibKo 00UH DleMeHm npasoco cm0ﬂ6ua.

Meton Onucanue

A) Hcnonb3yeTcs, ecau NpoIyIeHHbIX 3HAYEHU I

1) Ynanenue ctpok
)V P MaJIo

b) IIpumensiercsa, ecan 3HaAUEHUS PACIIPEIEIICHBI
2) 3anojgHeHue CpeTHUM ) Ip ’ pactpen

HOPMAaJIbHO
3) 3anmonHenue c¢ mnomoinsio B) Hcnons3yer anroput™M IS IpeackKa3zaHus
MOJIeNn MPOIYIIEHHBIX JAHHBIX

[TpaBunbHeI OTBET: 1-b, 2-B, 3-A.
Komnerenuun (uuaukaropst): OIIK-6 (OITK-6.2)

10. VYcemanosume coomeemcmeue. Kadxxcoomy anemenmy 1eo20 cmoaobya
coomeemcmayem moabKo 00UH dNIeMeHm Npago2o cmoioya.

Tun BpeMEeHHOTO psna XapakTepuCcTHUKa
. A) CpenHee 3HayeHUE M AUCTIEPCUS MTOCTOSIHHBI BO
1) CrauroHapHslii ) Cpen A p
BpEMEHU
. b) HabmiomaeTcsi M0NTOCpOYHOE H3MEHEHHE BO
2) TpennoBbIit ) A A P
BpPEMEHHU

B) IloBropstomiuecsi M3MEHEHHUsS Yepe3 paBHBIE

3) Ce3oHHBIH
MIPOMEKYTKHA BPEMEHU

[IpaBunbHbIi oTBET: 1-B, 2-A, 3-b.
Komnerenuun (uaaukaropsl): OIIK-6 (OI1K-6.2)



3agaHusi  3aKpbITOr0 THINA HA  YCTAHOBJIeHHMEe MNPABUJIbLHOM
N0CJIeI0BATEIbHOCTH

1. Yemanosume npasunvnyto nociedosamenvHocmy 0elucmeull npu noo20mosKe
HaAbopa OaHHbIX O NOCMPOEHUsT MOOelU MAWUHHO20 00y4eHus. 3anuuiume
NPABUNILHYIO NOCNe008aMeNbHOCb OVKE Cle6d HaNpaeo:

JIsi yCHenrHoro MOCTPOSHUST MOJISTTH HEOOXOAMMO CHavaia TMPUBECTH JAHHBIC B
MPUTOIHBIA JIJIT aHalu3a BUJ, a 3aT€M BBIMOJIHUTH WX o0paboTky. B mporecce
MOATOTOBKM JIaHHBIX MOTYT HCIOJb30BaThCS Pa3JIMYHBIE METOJbI OYHUCTKH,
TpanchopMalii ¥  HOPMAJM3AlMK  TMPU3HAKOB. 3amUIINTEe MPABUIBHYIO
MOCJIEIOBATEILHOCTh OYKB CJIEBa HAIMPaBO.

A) 3anonHeHue IPOITYIIEHHBIX 3HAYEHUN U YCTpaHEHUE BEIOPOCOB.

b) Paznenenue naHHbIX HA 00YyYaIOIIYI0, BATUIAIMOHHYIO U TECTOBYIO BEIOOPKH.
B) KoaupoBanue kaTeropvajibHbIX IMEPEMEHHBIX M HOPMAJIM3AlUS YHUCIOBBIX
JTAHHBIX.

') IlepBuyHBIN aHATU3 JAHHBIX, BBISIBIICHUE AaHOMAJIMI U TPOITYCKOB.

1) OuncTtka TaHHBIX OT AYOJUKATOB U YCTPAHEHUE HECOOTBETCTBUM.

[IpaBunensiii otBet: I, 1, A, B, b.

Komnerenuuu (unaukaropsi): OIIK-6 (OI1K-6.2)

2. Ycmanosume npasunivHyio noCie008amenbHOCHMb  OMAN08  NOCMPOEHUs
ancamobnedol mModenu. 3anuwiume NPABUIbHYIO NOCIE008AMENbHOCMb OVKE Clesd
Hanpaso:

AHcaMOmupoBaHue MOIeNiel TT03BOJISIET MTOBBICUTH TOYHOCTD MPE/ICKa3aHui 3a CUET
KOMOMHUPOBAHUSI HECKOJbKMX airopuTtMoB. llepen moctpoeHueMm aHcamoOIis
HEO0OXOAMMO MPOBECTU MPEIBAPUTENBHYIO 00padOTKY JaHHBIX, 3aT€M OOYUYUTh U
O00BEIUHUTH MOJENHU. 3aNUIINTe MPaBUIBHYIO MOCIEAOBATEIHHOCTh OyKB ClieBa
HaIpaso.

A) Ompenenenue Tumna ancaMO:1s (O3TTUHT, OYCTUHT WIIA CTEKHHT).

b) Be16op 6a30BbIX MOjenel u ux 00y4eHHE Ha 00yJaroIel BHIOOPKE.

B) Onenka xauectBa aHcaMOJ1sl HA TECTOBOM BBIOOPKE.

') [ToaroToBKa JAaHHBIX U BEIOOP IIEJICBOM MTEPEMEHHOM.

J1) KomOunMpoBaHue npeacka3aHuil OTAEIbHBIX MOJIeTICH B €MHBINA PE3yIbTar.
[IpaBunbnbiii otBeT: I, A, B, /1, B.

Komnerentun (uaaukaropsl): OIIK-6 (OITK-6.2)

3. Yemanosume npasunvuyro nocinedogamenbHocms 0eticmeull npu nocCmpoeHuu
MoOenu HeUpoHHOU cemu. 3anuuwiume NpasUIbHYI0 NOCIE008AMeENbHOCMb OYKE
ceea Hanpaeo:

[lepen 3amyckomM HEMPOHHOM ceTH HEOOXOIUMO MOATOTOBUTH JAHHBIE M BHIOPATH
aApXUTEKTYpy MOJEIU. 3aTeM CIENyeT Ipolecc OOy4eHHs M OLEHKH KadyecTBa
paboThI ceTH. 3aNMIINTE MPABUIBHYO MTOCIIEI0BATEILHOCTh OYKB CJIEBA HAMPABO.
A) OmnpenienieHre KOJIMYECTBA CJI0EB U HEUPOHOB B KaXkJIOM CJIOE.

b) [loaroToBka 1 HOpMaIU3alMs JAHHBIX JJI BXO/A B CETh.

B) Boi6op yHKIMM aKTUBALIMKA U METO/AA ONITUMHU3AIIH.

') OGyuenue Mozeny Ha TPEHUPOBOUYHBIX JAHHBIX.



JI) Onenka kadyecTBa MOJEIM Ha TECTOBOM BBIOOpKE M  HACTpoiika
TUTIEPIIApaMETPOB.

[IpaBuibHbIl oTBET: b, A, B, I', 1.

Komnerenuun (uaaukaropst): OIIK-6 (OITK-6.2)

4. Yemanosume npasunvbHyro nocieoo8amenbHOCms O0eucmseuti npu nocmpoeHuu
MOOenu  NPOCHOZUPOBAHUS ~ 6PEMEHHO20  pAdd.  3anuwume  NPaABUTbHYIO
nocnedogamenbHOCmb OVKE Clleea Hanpaeo:

[Iporno3upoBanue BPEMEHHBIX PSIOB TPeOyeT MOATOTOBKM JAaHHBIX M BBIOOpA
MOJIEIM, KOTOpasi CMOXKET YYMUThIBaTh TPEHIbl W CE30HHOCTh. [lns mosrydeHus
KOPPEKTHBIX MPe/ICKa3aHUi HEOOXOAMMO BBITIOJTHUTh HECKOJIBKO KITFOUEBBIX II1aroB.
3anuumTe MpaBUIbHYIO MOCJIEA0BATEILHOCTL OYKB ClieBa HaIpaBo.

A) Paznenenue BpeMEHHOTO psijia Ha 00YYaIoIIyI0 U TECTOBYIO BBIOOPKH.

b) Bei6op monenu nporrosupoBanusi (ARIMA, skCIOHEHIIMAIbHOE CTIaKUBaHUE
U T. I.).

B) Ouenka kauecTBa mporHo3a U ONTUMM3AIMS TUIIEPIIApaMETPOB.

[') AHanu3 BpeMEHHOTO psijia Ha HAIMYKE TPEH/1a U CE30HHOCTH.

J1) OOy4eHue Mojies Ha UICTOPUYECKUX JIAaHHBIX U MOCTPOCHUE MTPOTHO3A.
[IpaBunbhbiii otBeT: I, A, B, /1, B.

Komnerennuu (nuaukaropsl): OIIK-6 (OI1K-6.2)

5. Vcmanosume npasunvHylo nocie0o8amenbHoOCHb Oeucmeull. npu OYeHKe
Kayecmea — MoOenu — MAWUHHO20 — 00yuenus.  3anuwiume  NPABUTLHYIO
nocnedogamenbHOCmb OVKE Clleea Hanpaeo:

[Tocne o0yueHns MOJEIN BaXXHO MPOBEPUTH €€ CIIOCOOHOCTh K MeHepanu3aluu 1
BBISIBUTH BO3MOKHBIE TpoOsieMbl mnepeoOydeHusi. OlleHKa KauecTBa MOJENH
BKJIFOYAET MPOBEPKY €€ pabOThl HA TECTOBBIX JAHHBIX U aHAIU3 METPUK. 3aMUIINUTE
MPaBUJIBLHYIO TIOCIIEIOBATEIHLHOCTh OYKB ClIeBa HAIPaBo.

A) Brruncienne MeTpuk (TOYHOCTH, ToJIHOTA, F1-Mepa, MSE, R? u ap.).

b) Paznenenue naHHbIX Ha 00yYaroIyI0 U TECTOBYIO BHIOOPKH.

B) Ananu3 ommb0K MOJIEN U MOMCK BO3MOXKHBIX YITyUIlIEHUH.

') [IpoBepka Mo/i€7T HA TECTOBBIX JIAHHBIX.

J1) OOydenue MoJien Ha TPEHUPOBOYHOM BBIOOPKE.

[IpaBuibHbiil oTBET: b, [, ', A, B.

Komnerenuun (uaaukaropsi): OIIK-6 (OI1K-6.2)

6. Yemanosume npasunvnyio nociedosamenbHOCmb O0eUcmseuil npu 8bINOJHeHUU
aAccoyuamueHo20 aHanu3a. 3anuwiume NpPAGUILHYIO NOCIe008amMeNbHOCIb OVKE
cesa Hanpaso:

AcCCOIMAaTUBHBINA aHAU3 TO3BOJISIET BBISBISATH 3aKOHOMEPHOCTU U 3aBHUCHUMOCTHU
MEXIy MepEMEHHBIMU B OOJIbIIMX HA00Opax JaHHBIX. sl yCIIeHOTO MPUMEHEHUS
JAHHOTO METOJa HEOOXOIUMO BBINIOJHUTh HECKOJBKO 3TaloB MOJATOTOBKH U
BBIYHCIICHUN. 3alUIINTE MPABUIILHYIO MTOCIEI0BATEILHOCTh OYKB ClIeBa HAMPABO.
A) Omnpepnenenrie MUHUMAJIBHON TOIJEPKKU U YBEPEHHOCTH AJi1 (POPMHUPOBAHUS
npaBul.



b) C6op 1 noAroToBKa TpaH3aKLMOHHBIX IaHHBIX, YCTPaHEHHUE BEIOPOCOB.

B) [Ipumenenue anroputma Apriori st MOMCKa 4YaCThIX HAOOPOB AIEMEHTOB.
') 'enepanmst u GuabTpaLys aCCOLUATUBHBIX PABHIL.

J1) OnieHka kauecTBa MOJTYYEHHBIX MTPABUJI U X UHTEPIPETALIHS.
[IpaBuibHbI O0TBET: b, A, B, I', 1.

Komnerenuun (uaaukaropsi): OIIK-6 (OITK-6.2)

7. Yemanosume npasunvhyo nocieoosamenbHOCms 2manog pabomul ¢ 0epesbsimu
peuieHull. 3anuwiume NPAasUIbHYIO HOCIe008amelbHOCHb OVKE Clle6d Hanpaeo:
MeTonbpl Ha OCHOBE JEPEBHEB pEIIEHWH IMUPOKO TPUMEHSIOTCS I 3aaad
Kkinaccudukanuu u perpeccuu. J[s MOCTPOCHUS M ONTHMHU3AIMK JIEpEBa BaXKHO
cOONIOaTh  MpaBWIBHBIM  MOPSAOK  JACUCTBUH.  3amuiidTe  MPaBUIIbHYIO
MIOCIIEI0BATEIHLHOCTH OYKB ClieBa HAIPaBo.

A) Brei6op kputepus pazoueHus y3inos (Harpumep, Gini, SHTPOIHUS).

b) Paznenenue naHHbIX Ha 00YyYaIONIyI0 U TECTOBYIO BHIOOPKH.

B) O6yuenue nepeBa peleHuii Ha TPEHUPOBOYHBIX JIAHHBIX.

') Ouienka kayecTBa MOJICNIM U €€ MHTEPIIPETaIH.

J1) Ontumu3zanust riayOuHBI 1epeBa u oopeska (pruning).

IIpaBunbhbiii otBeT: b, A, B, I, I'.

Komnerennuu (nuaukaropsi): OIIK-6 (OI1K-6.2)

8. Yemanosume npasunvnyro nocneoosamenvrocme Oeticmeuti npu GblNOJIHEHUU
BU3YANILHO20 AHANU3A OAHHBIX. 3anuiume NPAGUILHYIO NOCLE008AMENbHOCHb OYKE
cnesa Hanpaso:

BusyanbHbIN aHANA3 JaHHBIX TIOMOTACT BBISBIIATH 3aKOHOMEPHOCTH W aHOMAJIUU
nepen  moctpoeHueM — mogjeneid. s sddexkTtuBHOro  aHanmza - ciemyer
MPUACPKUBATHCS  OMPEACICHHOTO TMOpPsIKa IIaroB. 3aluIlIUTe MPABUIBHYIO
MOCJIEIOBATEIHLHOCTh OYKB CJIeBa HAIIPaBo.

A) Bpibop moaxopsmero tumna rpaduka (ructorpamMmma, AuarpaMma paccesHus
u ap.)/

b) IlepBuunas o00paboTka [aHHBIX (yJaJeHUE BBIOPOCOB, MPHUBEICHUE K
HOPMAJIbBHOMY BUJLY).

B) 3arpy3ka u nepBUYHBIN TPOCMOTP JAHHBIX.

I') [locTpoeHre Bu3yann3anuil U BbISIBIEHUE 3aKOHOMEPHOCTE.

J1) Wutepnperanus TMOMYyYEHHBIX pE3yJAbTATOB W WX MCIOJB30BaHUE IS
NaIbHEUIIIEr0 aHaJIn3a.

[IpaBunbHbIt oTBET: B, b, A, I', 1.

Komnerenuun (uaaukaropst): OIIK-6 (OITK-6.2)

9. Yemanosume npasunvnyro nociedosamenbHocms Oeticmeuti npu KiacmepHoM
ananuze. 3anuwiume npasuibHy0 NOC1e008amelbHOCHb OYKE Clleea Hanpaso:
Knacrepuzauusi mo3BoJISIET TpyNIUpOBaTh OOBEKTHl MO HUX XapPAKTEPUCTHKAM.
YToOBl MOMYyUYUTh KOPPEKTHBIE PE3YIbTaThl, HEOOXOIUMO MPABUIBLHO MOJTOTOBUTH
JTaHHBIE W BHIOpaTh aIrOpPUTM. 3alUIINTE TPaBUIBHYIO MOCIEI0BATEILHOCTh OYKB
CJIEBA HAIPABO.



A) Onpezenenue yncia KIacTepoB U BEIOOP METO/1a KJIaCTEPU3ALIHH.

b) Cranmaptusanus 1 HopMaau3aluus TaHHbIX.

B) Ouenka kadecTBa KJIACTEPU3ALMHM C HMCHOJIB30BAHMEM METPUK (CHILYyITHBINA
KO3 UIIUEHT, BHYTPUKIIACTEPHOE PACCTOSIHUE).

I') Ilpumenenue anroputma kinacrepusanuu (Hanpumep, K-means, DBSCAN).

1) UnTepnperanust u BU3yanu3aus pe3yJbTaToB KJIACTEPU3ALIHH.

[IpaBunbhbiii otBeT: b, A, I', B, /1.

Komnerenuuu (nugukaropst): OIIK-6 (OI1K-6.2)

10.  Vcmanosume  mpasunvhyro  nocieoosamenbHOCmMb — Oelcmeull  npu
NPOCHOZUPOBAHUU BPEMEHHBIX P00 C UCHOIb308AHUEM Helpocemel. 3anuuiume
NPABUTILHYIO NOCNe008amelbHOCHb OYKE Clleea Hanpaso:

HelipoceteBbie MOjAEIM TO3BOJISIIOT CTPOUTH CIIOKHBIE TPOTHO3bI HAa OCHOBE
BpEMEHHBIX psiioB. OnHAKO UX TPUMEHEHHE TpeOyeT MpeaBapUTeIbHON
MOJATOTOBKM JAHHBIX W BBHIOOpAa ONTUMAIBHOM apXUTEKTYPbl CETH. 3alHIINUTE
MPaBUJILHYIO TIOCIIEIOBATEIHLHOCTh OYKB CIIEBa HAIPaBo.

A) IloaroroBka BpeMeHHOTO psija (pa3aeiaeHrue Ha OKHa, HOpMaJIA3allvsl 1aHHbIX ).
b) Bei6op apxutekTypsl HeripoceTH (Hanpumep, LSTM, GRU).

B) OGyuenne Mmoenu Ha TPEHUPOBOYHBIX JAHHBIX.

') Paznenenue nanHbIX HA 00YYAIOITYI0, BAIMIAIIMOHHYIO U TECTOBYIO BHIOOPKHU.
J1) OnieHka kauecTBa MOJENH U MPOTHO3UPOBAHUE OYTyIIMX 3HAUYECHU.
[IpaBunensiii otBeT: A, I', b, B, /1.

Komnerenuuu (uaaukaropsi): OIIK-6 (OI1K-6.2)

3aHaHI/Iﬂ OTKPLITOI'0O THIIA

33I[aHI/IH OTKPLITOI'0 TUIIA HA NOIIOJTHEHHUEC

1. Hanuwume nponyuieHroe Cj1060 Uuiu ciosocovemarue.
MGTOI[, HCHOHBBY@MBIﬁ I  aBTOMAaTHYCCKOI'O IIOMCKa 3aBUCUMOCTEH M
BaKOHOMepHOCTeﬁ B OOJIBIIIUX MacCHBaX JaHHBIX, Ha3bIBACTCs

[TpaBunbHeIil oTBeT: Data Mining/MHTEIIEKTyalbHBIN aHAU3 JaHHBIX.
Komnerenuun (uaaukaropsl): OIIK-6 (OITK-6.2).

2. Hanuwume nponyujennoe cio8o uiu cio80codemanue.

ANTOpPUTM, KOTOPBIN pa3aenseT OOBEKThl Ha TPYNIbl HA OCHOBE MX CXOXKECTU H
UCIIOJNIB3YETCS IS KIacTepU3alliu TaHHbIX, HA3bIBACTCS
[TpaBunbHeIil oTBeT: K-means/mMeTon k-cpennux.
Komnerennuu (nuaukarops): OIIK-6 (OITK-6.2).

3. Hanuwume nponyuleHroe Cjlo60 uiu ciosocovemarue.

CDOpMy.Ha, HUCIIOJIB3yCMaA JIA HU3MCPCHUA KadcCTBaA p€Fp€CCHOHHOﬁ MOACIIN H
oTpaXKarwmasa CpCAHIOI pasHuy MCEXKIAY MNOPCACKA3aHHBIMU HW PCaJIbHbBIMU
3HAYCHUAMU, HA3bIBACTCA

[IpaBunbHBIN 0TBET: CpelHEKBaApaTUYHAS OIHI/I6Ka/MSE (Mean Squared Error).
Komnerenuun (uaaukaropsl): OIIK-6 (OITK-6.2).




4. Hanuwume nponywjeHnoe clo6o ulu clo80CoO4emanue.

[Tporecc mpuBeneHUsT YUCIOBBIX JaHHBIX K OJHOMY MacuiTady Uit KOPPEKTHOTO
o0y4eHus MOJIeTIeil MAITMHHOTO 00Yy4YEeHHsI Ha3bIBAETCS
[TpaBuiibHbI oTBeT: HOopMmanu3atus/cTangapTu3atus.
Komnerenuun (uaaukaropsl): OIIK-6 (OITK-6.2).

5. Hanuwume nponywennoe cio60 uiu cio80coyemanue.

Mopens MalmmmHHOTO OOy4YeHHMs, UMUTHPYIOIas paboTy 4YEeJIOBEUYECKOro Mo3ra U
COCTOSIIIAsl U3 UCKYCCTBEHHBIX HEHPOHOB, HA3bIBACTCS
[IpaBunbHbIN 0TBET: HelipoHHast ceTh/MCKyCCTBEHHAs! HEHPOHHAs CETh (I/IHC)
Komnerenuun (nuaukaropst): OIIK-6 (OI1K-6.2).

6. Hanuwume nponywennoe ci1060 uiu cio8ocoyemanue.

MeTton yMeHbIIEHUST Pa3MEPHOCTH JIaHHBIX, KOTOPBIA HUCIOJB3yeTCs IS
BBIZICJICHUSI TJIABHBIX KOMIIOHEHT U YJaJeHHs U30BITOYHONW HHQPOpMAIIUH,
Ha3bIBACTCSA .

[IpaBunbHbiii oTBeT: Meton rinaBHbIX KOMIOHEHT/PCA (Principal Component
Analysis).

Komnerennuu (nuaukaropst): OIIK-6 (OI1K-6.2).

7. Hanuwume nponyuleHroe Cjl10o60 Uuiu ciosocovemarue.
MCTpI/IKa, HCITIOJIb3yEMas I OLICHKH KadCCTBa KJIaCCI/I(l)I/IKaLIHOHHOfl MOACIN U
BbIYHCIEIEMAs KaK CpEAHCC IapMOHHYCCKOC TOYHOCTH MW IIOJHOTBI, HA3bIBACTCHA

[IpaBunbHbIi oTBET: F1-Mepa/F1-score.
Komnerenuun (uaaukaropsl): OIIK-6 (OITK-6.2).

8. Hanuwume nponywennoe cio8o uiu clo80codemarue.

Meton  aHcamMOyieBOro  OOy4YeHHsS, TIpH KOTOPOM  MOJENH  OOydarTcs
MOCIIEZIOBATEIbHO, a KaXJas IMOCIeAYIomas MOJAEIb HCIPABISIeT OMIMOKH
TpebIIyIIeH, Ha3bIBACTCS
[IpaBwibHBIN 0TBET: BycTrHI/boosting.
Komnerenuuu (nuaukaropst): OIIK-6 (OI1K-6.2).

9. Hanuwume nponyujennoe c10680 unu ci080co4emanue.

Tun HeWpoHHOW CEeTH, MpPEIHAa3HAYCHHBIA NJI1 pabdOTHl C TMOCIEAOBATEIbHBIMU
JAHHBIMU W TIUPOKO HCIIOJIB3YEMBI B 3aJadax MPOTHO3WPOBAHUS BPEMEHHBIX
PSZIOB, HA3BIBACTCS .
[TpaBunbHblil oTBeT: PexyppentHas HeiiponHas ceTb/RNN (Recurrent Neural
Network).

Komnerenuun (uaaukaropsl): OIIK-6 (OITK-6.2).

10. Hanuwume nponywennoe cio6o uiu ciogocoiemanue.
[Ipouecc, mpu KOTOPOM BBIOOpKA JAAHHBIX JIETUTCS Ha OOYYalollyl0 M TECTOBYIO
YacTH JJIs1 OLIEHKHA TOYHOCTH MOJIEJIN, Ha3bIBAETCA




[TpaBuibHbBIN 0TBEeT: Kpocc-Bammpanus/cross-validation.
Komnerenuun (uaaukaropsi): OIIK-6 (OITK-6.2).

3ajaHus OTKPBITOIO0 THIIA ¢ KPATKUM CBOOOAHBIM 0TBETOM

1. /latime omeem na eonpoc. Ocywecmsume 8bIMUCTIEHUS U NPOKOMMEHMUPYUMe
pe3yavmamn.

B xoze knactepHoro ananmn3a metogoM K-means 6111 chopmupoBansl 4 Kiiactepa.
CpenHee paccTosiHHE OT TOUYEK /10 IEHTPOUAO0B KiIacTepoB cocTaBuiio 2.1, 3.5, 1.8 u
2.9 cootBeTcTBEHHO. PaccunTaiite cpegHee BHyTPUKIACTepHOE paccTosinue. OTBET
OKPYTJIMTE JIO OJJTHOTO 3HAKa MOCe 3ariaTou.

[IpaBunbHbIi OTBET: 2.6. UemM MeEHbIIE CpelHEE BHYTPUKIACTEPHOE PACCTOSHHUE,
TE€M IUIOTHEE PACIOJIOKEHbI TOUYKM BHYTPU KJIACTEPOB, YTO CBUAETEIILCTBYET O
0oJiee KaYeCTBEHHOM KiacTepu3aluu.

Komnerenuun (nuaukaropsi): OIIK-6 (OI1K-6.2)

2. Jlaiime omeem na eonpoc. Ocywecmeume BblYUCIEHUS U NPOKOMMEHMUPYUMe
pe3yivmamn.

Haracer conepxut 1000 HaGmoaenuii. Monens knaccudukanuu npesackasana 450
00BEKTOB KaK MOJOKUTENbHBIE, U3 KOTOPHIX 360 okazamuch BepHbIMH. [lomHOTa
(Recall) paccuutbsiBaercs o dhopmyre:

TP
TP + FN
rae TP (True Positives) = 360, a FN (False Negatives) = 90. Halinute 3HaueHue
MIOJIHOTBI U OKPYTIIUTE JI0 COTHIX.
[TpaBunbHbIil oTBET: 0.80 / 80%. 3TO 03HAYAET, YTO MOJIEIH KOPPEKTHO OMPE IeTHIIa
80% Bcex IMONOKUTEIBHBIX 00beKTOB, HO 20% ocTanuch HEpacO3HAHHBIMH, YTO

MO>KET MOBIHUATH Ha 00111y10 3(h(PEKTUBHOCTH TTPEICKA3AHUM.
Komnerennmu (nuaukaropsi): OIIK-6 (OI1K-6.2)

Recall =

3. Hatime omeem na eéonpoc. Ocywecmeume Bbl4UCIEHUS U NPOKOMMEHMUpyume
pe3ynvmam.

Nwmeercs BpemMeHHOU psin nponaxk 3a 4 mecsua: 120, 135, 150 u 165 enunwnn.
Paccuuraiite mporHo3 Ha 5-i MecCsll, UCMOJIb3Yys METOJI CKOJB3AIIETO CPEAHETO
(moving average) ¢ okHOM 3. OTBET OKPYTJIUTE JO 11€JIOTO.

[TpaBunbHeIil oTBeT: 150. DTO 03HAUAET, YTO MPOAAXKU OCTAIOTCS CTAOMIBHBIMU 0€3
PE3KUX MU3MEHEHUM, HO METOJ| CKOJIB3AILIEr0 CPEAHEr0 HE YUUTHIBAET BO3MOKHbBIE
TPEHbl U CE30HHBIE KOJIEOAHUS.

Komnerenumu (naaukaropsi): OIIK-6 (OI1K-6.2)

4. Haume omeem na eonpoc. Ocywecmeume GblUUCICHUS U NPOKOMMEHMUpYme
pe3ynromamn.

Janbl nBa npusHaka: X = {2, 4, 6,8, 10} u'Y = {3, 6,9, 12, 15}. Paccuuraiite
koa(purmenT xoppemsiiuu [Tupcona mexay X u Y. OTBET OKPYTIIUTE 10 COTHIX.



[TpaBunbhbiii oTBET: 1.00. DTO O3HAYAET, YTO MEXKAY NEPEMEHHBIMU CYIIECTBYET
ujeanpHas ~ JIMHEMHAs  3aBUCUMOCTB:  yBenndeHne X  OPUBOAUT K
IPONOPILMOHAIIEHOMY YBEJIMYEHUIO Y .

Komnerenuun (uaaukaropsi): OITK-6 (OITK-6.2)

5. Haume omseem na eonpoc. Ocywecmsume Gbl4UCIeHUsI U NPOKOMMEHMUpYime
pe3yrbmam.

B noructudeckoil perpeccMu BEpOSTHOCTh NMPHHAMICKHOCTH OOBEKTa Kjaccy 1
paccuuTthiBaeTcs 1Mo Ghopmyiie:

1

l+e=

P_

rae z=2.3. Haitgute BepositHOCTD (P), OKpyTiuTe 10 COTHIX.

[IpaBwibHBIM oTBET: 0.91. DTO 03HauaeT, 4TO OOBEKT C BBICOKOW BEPOSITHOCTHIO
NPUHAJICKUT KIaccy 1, ¥ MOJIeTb YBEpEHA B CBOEM IMPECKA3aHUU.

Komnerenuuu (nuaukaropst): OIIK-6 (OI1K-6.2)

6. Hatime omeem na eonpoc. Ocywecmsume SblYUCTIEHUS U NPOKOMMEHMUPYUme
pe3yivmamn.
[Tocie BBITIOJIHEHUS aITOPUTMa aCCOIMATUBHOIO aHaiau3a ObLIo BbIsiBICHO 500
TpaH3aklu, cojaepxkammux ToBap A, u 200 TpaH3akuuii, coaepKalux
oHOBpeMeHHO ToBaphl A u B. PaccuuTaiite nosepue (confidence) mpasuia A—B
1o dhopmyIie:

Support(A, B)
Support(A)

Con fidence —

OTBET OKPYTJIUTE A0 COTHIX.

[IpaBunbhbiil oTBeT: 0.40 / 40%. 310 03Hauaet, uto B 40% ciyyaeB MOKymHaTeH,
nmpuoOpeTaBIIne ToBap A, TakKe MOKyIajiu ToBap B, 4To MOXeT MCIOIb30BaTHCA
JUTsl POPMUPOBAHUS MAPKETUHTOBBIX CTPATETUH.

Komnerennun (nuaukaropsi): OIIK-6 (OI1K-6.2)

7. Hatime omeem na eonpoc. Ocywecmeume 8bl4UCIeHUS U NPOKOMMEHMUPYUme
pe3yrvmamn.

B 3apade nuHetHOM perpeccun JaHbl KO3(P(GULIHUEHTH YPaBHEHHUS:

Y=5+2XY =5+ 2XY=5+2X

Ecmn X=10X = 10X=10, HaliguTe npeacka3zaHHoe 3Ha4eHue Y Y Y.

[IpaBwibHBIM OTBET: 25. DTO O3HA4aeT, 4ro mnpu yBeauueHnu X g0 10
MPEACKA3aHHOE 3HAUEHUE Y COCTABUT 25, YTO COOTBETCTBYET TPEHAY, 3aJaHHOMY
JIMHENHOU 3aBUCUMOCTBIO.

Komnerennuu (nuaukaropsi): OIIK-6 (OI1K-6.2)

8. [aiime omeem na eonpoc. Ocywecmseume bl4UCIeHUs U NPOKOMMEHMUPYUmMe
pe3yibmam.



JI7isi OlLIEHKW KauecTBa MOJIENIA KCIIOJIb30BAIM CPEIAHIOK a0CONIOTHYIO OIIMOKY
(MAE), paccuntannyto 1o ¢hopmyre:

1 i
ﬂfAE = — i 'ni'
- ; vi — 9

Ecam daktnueckme sHauenna y — {10, 20, 30,40}, a npeackasanneie § — {12, 18, 28,42}, Hanaute
MAE.

[IpaBuibHBIM OTBET: 2.5. DTO O3HA4YaeT, YTO B CpPEAHEM MPEJICKA3aHUSI MOJIENU
OTKJIOHSIFOTCS OT (DaKTUYECKUX 3HAYEeHWW Ha 2.5 eIWHHIBI, YTO MOXKET
CBUJICTEIILCTBOBATH O XOPOIIEM Ka4eCTBE MOJIEIH MTPU HU3KUX 3HAUYCHUSIX OITUOKH.
Komnerenuun (uuaukaropst): OIIK-6 (OITK-6.2)

9. Jlaiime omeem na eonpoc. Ocywecmseume blYUCIEHU U NPOKOMMEHMUpPYUme
pe3yarbmamn.

Heitponnasa cetb conepkutT 3 cios: BXogHou ¢ 10 HellpoHaMu, CKPBITBIA C 5
HEHpOHAMM U BBIXOJHON ¢ 2 HelipoHamu. Paccuuraiite o00IIee KOJIMYECTBO
napaMeTpoB (BECOB M CMEIIECHUM), €ClU KaXAbli HEHPOH COEIUHEH CO BCEMU
HEWPOHAMH CIIEYIOUIETO oS (MCIOJIb3YETCs MOTHOCBS3HAS apXUTEKTYPa).
[IpaBunbHBIN OTBET: 72. DTO 03HAYAET, YTO MOJEIb COJIEPKHUT 72 00ydaeMBbIX
napameTpa, OIpeIEISIONIUX CII0KHOCTh CETH U €€ CIIOCOOHOCTh K O0YYECHHIO.
Komnerenuun (uaaukaropst): OIIK-6 (OITK-6.2)

10. Jatiime omeem na eéonpoc. Ocywecmaume 8bluUCIEHUSA U NPOKOMMEHMUPYLME
pe3ynomamn.
Bpemennoit psig umeer 3Hauenus: 100, 105, 110, 115. Paccuuraiite Temn pocta
(growth rate) Ay mocnenHero 3Ha4eHUs OTHOCUTEIBHO MEPBOTO Mo (hopMyJie:

Growth Rate — (ﬁ — l) x 100%

Xo

OTBeT OKPYTJIUTE JI0 IEJIBIX.
[IpaBwibHbIN OoTBeT: 15%. DTO O3HauaeT, 4yTo MoOKa3arelb BbIpoc Ha 15% 3a
paccMaTpuBaeMbIii MEpPUOJ, YTO YKa3blBA€T HA TMOJOXKUTEIBHYIO JIHHAMUKY.
Komnerennuu (naaukaropsl): OIIK-6 (OI1K-6.2)

3aaHusA OTKPBITOI0 THIIA ¢ PA3BEPHYTHIM OTBETOM

1. Ilpouumaiime mexcm 3aodanus. llpooymaiime 1n02uxky u nojiHomy omeemd.
3anuwume pazeeprymowiii 4 060CHOBAHHBIL OMBEM.
Komnanus ananuzupyeTr npojaku TOBAPOB B TPEX PErMoHax, YTOOBI ONPEeTUThb
JWHAMHUKY crpoca. Bam maHbl JaHHBIE O CPEAHUX EKEMECSYHBIX MpoJaxax 3a
MOCJIETHUE IECTh MECSILIEB:

o Peruon A: 120, 130, 140, 150, 155, 165

« Peruon B: 80, 95, 110, 120, 130, 140

o Perunon C: 150, 160, 175, 185, 200, 220



Jns mpOrHO3MPOBAHUS MPOJAXK HCIIOJIB3YETCS METOJ CKOJIB3AIIETO CPEIHETO C
okHOM 3. BaM HE0OXOAMMO paccuuMTaTh 3HAYEHUS CKOJB3SIIETO CPEAHETO IS
KQKJIOTO PETHOHA U HANTH Pa3HUILY MEXKTY MOCIETHUM (PaKTUUECKUM 3HAUCHUEM U
MPEACKA3aHHBIM CKOJB3SIIIUM CPEIHUM. 3aTEM OIpPEJEIuTe, B KaKOM PETrhOHE
MPOJIaXXu pacTyT HamOoJiee paBHOMEpPHO. B BBIBOJE YKaXHTE, KaK MOKHO
MCIIOJIb30BaTh MOJTYUYEHHbIC JAHHBIE JJIs1 MAPKETUHTOBBIX PEIICHUMN.
Bpewms BeimoaHeHust — 15 MuH.
OxugaeMblid pe3yJIbTar:
[IIar 1. Beruucnsem CKOJIb34IIEE CPEHEE C OKHOM 3
Jns pernona A:

o (120+130+140)/3=130

o (130+140+150)/3=140

o (140+150+155)/3=148.3

o (I50+155+165)/3=156.7
Jns pernona B:

« (80+95+110)/3=95

e (95+110+120)/3=108.3

e (110+120+130)/3=120

« (120+130+140)/3=130
Jlns pernona C:

o (150+160+175)/3=161.7

« (160+175+185)/3=173.3

o (175+185+200)/3=186.7

o (185+200+220)/3=201.7
[ar 2. PaccunthiBaeM OTKIOHEHHS PAKTUYECKUX 3HAUYECHUN OT MPECKa3aHHBIX

o Peruon A: 165 -156.7=28.3

o Peruon B: 140 - 130 =10

o Peruon C: 220 - 201.7 =18.3
[IIar 3. BeiBog,
[Tponaxu B peruone A Hanbosee CTaOWIbHBI, TaK KaK OTKJIOHEHHE MUHUMAJILHOE.
B pernone C oTKIIOHEHHE MaKCUMAJIbHOE, YTO MOKET TOBOPUTH O PE3KOM POCTE
crpoca.
Kpurepun ouenuBanus:

o KOppeKTHOCTh BBIUNCIICHHUIA.

o JIOrMYHOCTH MHTEPIIPETALMHU MTOJTYUYEHHBIX JAHHBIX.

o ['pamMOTHOCTH BBIBO/IA O CTAOMIIBHOCTH TPOJAXK.
Komnerenuun (uuauxaropsl): OIIK-6 (OI1K-6.2)

2. Ilpouumaiime mexcm 3adanus. [Ipodymaiime 102uky u HOJIHOMY OmMEemd.
3anuwume pazeepHymuwiii U 060CHOBAHHBIN OMBEM.
Bol ananuzupyete 3¢ (EeKTUBHOCTh KJIACCU(UKALUOHHONW MOJENH, UCIOIb3YyEeMO
JUIS TIPOTHO3MPOBAHMS BEPOSATHOCTH OTTOKA KIMEHTOB. B Xone TectupoBaHus
MOJIeIM ObLIM TIOJYUYEHBI CIeYIONINe 3HAUCHUS:

o TP (True Positives) = 50

« FP (False Positives) = 10



o FN (False Negatives) = 15

o TN (True Negatives) = 100
Bam HeoO6XxomuMo paccuMTaTh OCHOBHBIE METPUKH KiIacCU(UKAIMM, BKIIOYAS
touHocTh (Precision), momHoty (Recall) m Fl-mepy. Ilocne BeimonHeHus
BBIUMCJICHUI MPOAHATU3UPYNUTE, HACKOJIBKO COANaHCUPOBAHA MOJEIb. YKaXHTe,
KAaKUE€ MEpbl MOYKHO NPEANPUHATh IS YJIyUIICHHUs Npeacka3zaHui, eciau Fl-mepa
OKa)KETCsl CIIMILKOM HU3KOU.
Bpewms BeimonHenus — 15 MuH.
OxnaeMblid pe3yJIbTar:

War 1. Beluncnaem TouHocTe (Precision)

TP 50 50
= = = 0.833
TP + FP 50+10 60

Precision —

WHTEPI’IPETHLI.HHZ Precision NOKAa3bIBAET, HACKONBKO TOUYHLI NMOAOKMTENBHBIE NPEACKAZaHMA MOAENNA. B

AaHHOM Ciaydae 83.3% nonoxuTenbHbIX NPOrHo30B OKa3alnck BEPHBIMK.

War 2. Beluvcnaem nonHoty (Recall)

TP 50 50 o

Recall — =
TP + FN 50 + 15 65

WHTEPI’IPETHLI.HH: Recall M3MEPAET, KaKYH A0NHD peafibHBIX NONOKWTENEHBIX NPUMEDOE MOAENL

npasWnLHO Npeackasana. B gaHHoM cayuae moaens Hawna 76.9% Bcex OTTOKOE KAWEHTOE.

War 3. Beluucnaem F1-mepy

Fl—9 Precision x Recall P 0.833 = 0.769
Precision + Recall 0.833 + 0.769
Fl—=2x M—QXU.SQQ—U.'{QS
1.602

MHTepnpertauma: F1-mepa — 310 6anaHc Mexay TOUHOCTBIO M NOAHOTOM. 3HaueHune 0.798 03HauaeT, uto

MOAENb CﬁaﬂaHCMpDBaHar HO ECThk BOSMOMHOCTE ANA YayJULlleHWA.



LWar 4. BeiBoa n peKomeHAaLWK
1. OueHka mogenu:

s Bricokan Precision FTOBOPWT O TOM, UTO MOAENE AENAET Man0 NOXHbBIX NONOKMWUTENEHBIX

npeackasaHui.

- ,ﬂOCTaTD'—IHO Beicokmid Recall NOKa3bIEAET, UTO MOAENDE NPONYCKAaET OTHOCMTENBHO Hebonbwoe

KONWMUECTBO KNWEHTOB, CKNIOHHLIX K OTTOKY.

* F1-mepa 0.798 rosopwT 0 xopolemM BanaHce, HO NPUOPUTET B ONTUMKM3ALIMKM 3aBMCUT OT Lienei

BusHeca (yMeHbLUIEHWE NOXKHBIX TPEBOT WM CHUXKEHWE MPOMYCKOE).
2. Kak yny4ywmiTs moaens:

* ECnW BaXHO Haxo4WTb Bonelwe peanbHbIX KNMEHTOE, CKAOHHBIX K OTTOKY, MOXHO YEENWUUWUTE

Recall, cHusme nopor knaccudukaumm.

* ECnn BamHO YMEHBLUWTE KONWUYECTED NOXHbIX CpaﬁaThlBaHHﬁ, MOKHO NOBBICMTE Precision 3a

CUET YBENWYEHWMA NOPOra.

s MOXHO MCMONb30EaTh BoNee CAoXHble MOAENW (TPaAveHTHEIA BYCTUHT, HeApoceTh) Maw
HbanaHcMpoeky knaccos (oversampling/undersampling) npu 3HauuTensHom aucbanaHce

AdHHBIX.

Kpurepuu onieHuBaHus:
« BepHocTb pacueToB MeTpHK.
o ['pamMOTHOCTB UHTEpHPETALIUU PE3YIHTATOB.

o YKazaHH€ BO3MOKHBIX MEp ISl YIYUIICHUS MOJICIIH.
Komnerenunn (uaaukaropsi): OIIK-6 (OITK-6.2)

3. Ilpouumaiime mexcm 3aodanus. lIpodymatime nocuky u noaHomy omeemad.
3anuwume pazeeprymsiii U 060CHOBAHHBIL OMEEM.
Komrmanust uzy4aeT BIUsSHUE PEKIaMHBIX 3aTpaT Ha 00beM npojax. B xoje ananmza
ObLTO0 coOOpaHo 5 HAOJIOICHUH:
« X (3aTpaThl Ha pekiamy, Teic. py0.): 1,2, 3,4, 5
e Y (nponaxwu, Teic. enuHun): 3,6, 8, 11, 14
Bama 3amadya — Haiitu koadduimentsl JuHEWHOM perpeccun Y = aX + b ¢
UCITOJIb30BAaHUEM METOJIa HAMMEHBIINX KBaJIpaToB. 3aT€M CIPOTHO3UPYHTE 00BEM
npojax npu X = 6 Teic. py0. peKIIaMHbIX 3aTpaT. B BeIBOJIE yKakKUTE, HACKOJIBKO
CUJIbHA JIMHEWHAS 3aBUCUMOCTb MEXy PEKJIaMHBIMHU PacXOJdaMH H IPOTasKaMH.
Bpewms BoinonHeHus — 15 MuH.
Oxunaemslil pe3yabTar:



War 1. Beiuncnaem Ko3dpPprumneHTsl ypaBHEHNA NWHelHOW perpeccun Y = aX + b
WMcnonbsyem popmMynbl MeTOAa HAMMEHBLUWX KBaApaToE:
o nd XY -> XMY
nd X2 - (3 X)?
5 — Y —ad X

T

Moactaensem AaHHbIe:

e Y X=14+24+3+4+45=15

e Y Y =34+6+8+11+14 =42

o Y X?=124224+3%4+4%4+5%=55

o > XY —=(1-3)+(2-6)+(3-8)+(4-11)+ (5-14) = 126
s KonuuecTso HabnwaeHWii: n = 5

Tenept cuntaem KO3OOULMUEHTLL

(5 x126) — (15 x 42)
(5 % 55) — (152)

630630 0
275 — 225 50
42— (28x15) 4242

5 5

2.8

(L

b 0.6

Takvm obpasom, ypaBHEHWE perpeccuu:
Y =28X +0.6

WWar 2. MporHosupyem obkem npogax npuX = 6

Y =28x6+06=168

Oxxuaaemblid 06bem Npoaax Npw 3aTpatax Ha peknamy 6 Teic. pyb. coctaenaeT 16.8 Thic. eaAMHWLU.



War 3. Beieog v aHanns
1. QueHka Mmoaenu:

* KosdduumeHT a = 2.8 03HaYaET, UTO NPW YBEAMUEHWWM DEKNAMHBIX 3aTpaT Ha 1 Teic. pyb.

npofaxu YyEeMMUMBEaHOTCA B CPEAHEM Ha 2.8 TbiC. eANHWL,

*  Kozdduumedt b = 0.6 NOKasbIBAET, UTO NPUW HYNEBbIX PacxoAax Ha peknamy npoaaxu

cocTaenAoT 0.6 ThiC. eAMHKLL
2. AHanwus 3aBMCMMOCTH:

* [lMHEeHHaA 3aBUCUMOCTb MeEXAY PEKNAMHBIMK ZaTpaTaMi U NpodaxamM CYyLLECTEEHHaA

(ko3dhdruMeHT a aocTaTouHo BONBLIGHA).

* [JlnA TOUHOI OLEHKW CUMIbI 3aBMCUMOCTI MOXKHO AOMONHWUTENBHO PACCUMTaTh KO3GOULMEHT
AeTepMuHaumMM R®, HO aaxe He3 HEero BMAHO, UTO YBENMUEHWE PEKIaMbl MPUBOANUT K POCTY

NpoAa .
3. BuiBog:

* MoxHo PEKOMEHAOEATE YBE/IUYWEHWNE PEK/AaMHOIO E'IO.H,)KETIH, TaK KaK OH NpAMO BAWMAET Ha

POCT NPCAaX.

o (OaHaKo CTOUT AOMOAHWTENBHO NPOBEPWUTE, HE HACTYNMKUT K BCPEI)EI(T HacbllWE&HWA, KOraa

AanbHeRwee YEENMUEHWE PacXO0B Ha peKnamMy NepecTaHeT AaBaTb NPMPOCT NPOJa.

Kpurepun onenuBanums:

o To4HOCTH BHIYMCICHUI KOIPPUIIUEHTOB.

« KoppektHocTs nporuosa.

o ['pamMOTHBII BBIBO O CHJIE 3aBUCUMOCTH.
Komnerenuun (uuaukaropsl): OIIK-6 (OI1K-6.2)

4. Ilpoyumaiime mexcm 3adanus. I[Ipodymaiime Jnocuxy u noaHomy omeemad.
3anuwume pazeeprymsiii U 060CHOBAHHYIL OMEEM.
KoMmanust aHanu3upyeT JAWMHAMHKY pOCTa TOJb30Bareiied  MOOHMIBHOTO
npuJIoKeHus. J{aHbl JaHHBIE O KOJIMYECTBE aKTUBHBIX MOJIb30BaTE/ICH 3a TOCIETHUE
6 MeCSIIEB:

e Mecsan 1: 5 TeIC. MONB30BaTENCH

e Mecsan 2: 10 TeIC. MONB30BaTENCH

e Mecsr 3: 15 TBIC. TOIB30OBATENEN

e Mecsi 4: 22 TBIC. ITOJIB30BATENIEN

e Mecsr 5: 30 TBIC. TOIB30OBATENEN

e Mecsr 6: 39 TBIC. TOIB30BATENIEN
Bamra 3agaua — paccuuTaTh CpeHETro10BoM Temn pocta noJib3oBarenei (CAGR)
o ¢opmyJie:

CAGR — (Xf)J 1
-y T - X"



rae X, — Ha4aJlbHOE YHCIIO TI0JIb30BATENEeH, X; — KOHEYHOE YHCIIO MTOJIb30BATEIIEH, t
— KOJIMYECTBO MEPUOAOB. 3aTEM CIIPOTHO3UPYHTE KOJIMYECTBO MOJIb30BATENEH HA 7-
1 MecsI, eclii TEMI POCTa COXPAaHUTCS HEM3MEHHBIM. B BbIBOJE 00BsICHUTE, Kak
MOHO HCIOJIb30BaTh A3TOT MOKAa3aTelb JI1 CTPATETMYECKOrO IUIAHUPOBAHUS
KOMIIaHUHU.
Bpewms BeimonHenust — 15 MuH.
OxupaeMblid pe3ysbTar:

War 1. Beiuncnaem CAGR

MNoacTaensemM 3HaUEHWA B GOPMYy:

X\ !
CAGR = | — -1
(Xn)

39 °
CAGR—(F)) 1

CAGR = (7.8)"* — 1
CAGR\approx 1.319 - 1 = 0.319 \text{ (unn 31.9%)}

War 2. NporHoznpyem KONWYECTEO NOAL30BaTeNel Ha 7-i Mmecay

Mcnonbsyem gopmMyny NporHOsMpoBaHUA:
X1 = Xy x (1+ CAGR)
X7 =39 x 1.319
X7 == 1.4 TRIC. mONB30BaTEIeIl

War 3. Beisog v aHanns

1. 3HaueHuwe CAGR = 31.9% o3HauaeT, UTO KONUUECTBO NONL3OBaTENEH YBENUUMBALTCA B CpedHEM

Ha 31.9% kaKAbliA Mmecal.
2. MporHos Ha 7-i mecal: 51.4 Tbic. NOAL3OBaTENEH, ECIM TEMIM POCTa COXPAHUTCA.

3. WMcnonbzoBaHue CAGR B BM3Hece:
* [l03BONAET OUEHWEATE YCTOWYMBOCTE POCTa ayuTOpUK.

* MoxeT Mcnonb3oBaThCs A4Nna ACATOCpOYHOTO NAaHWPOBaHWA MapKETUHIOBRIX 3aTpar 1

CepBepHbIX MOLLHOCTE.

¢ Ecaum Temn PocTa HaYWMHAaET CHHUMKaTbCA, KOMMaHWK CNEAYET aHANWIMPOEATE BOZMOMHLIE
MPWUYKMHBL HACBILWEHWE PBIHKA, CHMAKEHWE PEKNaMHBIX ENOXEHWA MK M3MEHEHWE

NoAb30BATENBCKOIO NOBEAEHWA.

Kpurepuu onenuBanus:
« KoppektaocTs Beruncnenus CAGR.
« BepHocTbs Iporuo3a yucia nonb30BaTENEH.
o ['pamoTHas nHTEpIpETALMS NOJYYEHHOIO PE3yIbTaTa.



Komnerenuuu (uaaukaropsl): OIIK-6 (OI1K-6.2)

5. Ilpouumaiime mexcm 3aodanus. Ilpodymaiime no2uxky u noaHomy omeema.
3anuwume pazeepHymulil U 0O0CHOBAHHYIL OMEEN.
KoMmmanusi oOTcnexuBaeT 3aJepKKA IMOCTAaBOK TOBApOB W XOYET BBISBUTH
aHOMAaJIbHBIC 3HAYCHMsI B JaHHBIX. Bam maHbpl cieayromue 3HAYCHUS BpPEMEHU
JIOCTABKH (B JTHSX):

. 2,5,7,8,10,15
Bam HeoOxoaumo:

1. Haiitu menuany Habopa JaHHBIX.

2. Bpruuciauth MeXKBapTUIbHBIN pa3Mmax (IQR) mo ¢popmyire:

IQR = Q3 — Q1
rae Q1 — nepBbiit kBapTUih (25% nanueix), Q3 — Tpetuii kBapTHib (75% NaHHBIX).
3. Onpeaenuts rpaHuIlbl BHIOPOCOB 1O GopMmyiie:

I'paHHIEIBEIOpocoR = [Q1 — 1.5 x IQR, Q3 + 1.5 x IQR]

4. TlpoBeputh, €CTh U B BBIOOPKE BHIOPOCHI.
5. OOBSICHUTDH, TOUYEMY BA)KHO BBISBIISATH BHIOPOCHI MPH aHAJIN3€ JOTUCTHKU U
KaK C HUMU MOYKHO paboTaTh.
Bpewmst BoinonHeHus — 15 MuH.
OxumaemMblid pe3ysbTar:

LWar 1. Haxogum megunaHy

HDCKDJ’IbK}F B HEIE]DPE‘ 6 umcen, megmadHa — 310 CpedHee MEXAY TPETEMM W UETBEPTEIM 3NEMEHTaMM:

T+ 8
Memana — % = 7.5

LWar 2. Onpegennaem nepesiii U TPETUIA KEaPTUAN

Q1 (nepBbli KBapTWUAbL, MeAWaHa NepBoi NONOBWHbI AaHHbIX):

547
2

Q1 — 6

Q3 (TpeTWii KBapTU/Ab, MeAdWaHa BTOPOA NONOBMHbI AaHHbIX):

_10+15
2

Q3 — 125

War 3. Beiuvcnaem MeXKBapTUABHEIA pasmax (IQR)
IOR—=0Q3—-Q1—=125—-6 =6.5
Lar 4. Onpegenaem rpaHuLbl BeiBpocoB
I'parnnsBeIOpocoB = (1 — 1.5 x IQR, Q3 + 1.5 x IQR|
=[6— 1.5 x6.5,12.5 + 1.5 x 6.5]

= [6—9.75,12.5 + 9.75] = [—3.75, 22.25)



Llar 5. Onpegenaem HanuuMe BbiBpocos

Bce 3Hauenwa B Boibopke: 2, 5, 7, 8, 10, 15 HaxoaaTca & npedenax [-3.75, 22.25], cnegosaTensHo,

BEbIBPOCOB HeT.
War 6. BeiBog 1 aHanus
1. Boibpocos B BbibOpKe HeT, uTo 03HauaeT cTabuNbHOCTL BPEMEHK NMOCTaBoK.
2. 3adyeM aHaNM3MpOBaTh BbIBPOCHI B IOrUCTUKE?

* [103BONAET BLIABAATE HEOBBLIYHbIE 3a0EPXKKW B NOCTABKaX [:HEII'IPHME'F], cboun B

TpaHCNOpPTUPOBKE).

* [lomoraer YAYULWWMTE NAaHWPOBaHWE NOTUCTUKK I:HEII'I[:}ll.?‘lﬂuﬂ'EFIIJ oOueHKa pHUCKa YEENUUEHWA

CpokKOoB ,L'I,GCTE]EKH}.

. BblﬁpDCbl MOTYT BOZHWMKaTE W3-3a CE30HHbIX (IDHKTDPOB, MIOXKUX NOroaHbIxX }"CJ‘]DBHH W

npobaem c nocTaBlIMKaMM.
3. Kak paboratb ¢ Boibpocamu?
¢ Ecnu BbIBpPOCHI BEI3BaHBI CNyYaliHEIMK GaKTOPaMK, MX MOXHO MTHOPUPOBATb.

* Ecam BblﬁpOCbl NOABNATCA PEMNYNAPHO, HE“DﬁKD,ﬂ,HMO dHaMHU3WMpPOoBaTk NPHUYKMHBIL 1

ONTUMKWINPOBEATE NOTUCTUYECKWE NPOoLUECCHI.

Kpurepun ouieHuBaHus:

« KoppekTHocTh Beruncinenuii Meauansl 1 IQR.

« Bepnoe onpenenenue BEIOPOCOB.

o ['pamoTHBII aHaN3 BAMSHUS BEHIOPOCOB HA OU3HEC-TPOLECCHI.
Komnerenuun (unaukaropst): OIIK-6 (OITK-6.2)

6. Ilpouumaiime mexcm 3aoanus. lIpodymatime nocuxky u noaHomy omeemad.
3anuwume pazeeprymsiii U 060CHOBAHHBIL OMBEEN.
KoMmanust wucmons3yeT MoOJeNb MPOTHO3WPOBAHUS CIOpPOca Ha  TOBApHI.
dakTUYECKHUE MPOIAXKHU 3a MOCTCTHUE 5 MECAIIEB COCTABUIIU:

« 120, 135, 140, 150, 165
[Tporuo3 Moaeny Asist ITUX YK€ MECAIEB ObLT CIEAYIOIINM:

o 125,130,138, 145,170
Bamia 3agaua:

1. Paccuutath cpenHioro adcomoTHyto omnuoky (MAE) o dopmysie:

1
MAE = =3 |yi — 6
TL |y /

rae y; — E:I]a KTHUUECKME 3HaUEHWA, yhi' — NpeickazdHHblE 3HAYEHWA, T — KOJMYECTEOD HEIﬁ.J'IHD,[I,EHH .

2. Paccuurath cpenHexBaapatudHyo omuoky (MSE) mo dopmyse:

v ]' o~ !
MSE = = (yi — ;)

T



3. Onpenenuth, kakas omuoka — MAE unu MSE — Gonee uyBcTBUTEIBHA K
BBIOpOCaM.
4. OOo0CHOBaTh, KaKas U3 3TUX METPHK JIydIlle MOIXOIUT JIJIsl OUEHKU JaHHON
MOJEIIH.
5. Ipennoxuth ciocoObl yIy4IlIeH!s TOUHOCTH IIPOTHO3A.
Bpewmst BoinonHeHus — 15 MuH.

Oxunaemslil pe3ysbTar:
War 1. Beruncnaem MAE

PaSHHLI,a MeEXaY EDEICI'I-’ILIE!CKHMH M NpeickazaHHBIMK SHaUYEeHWAMMK.
120 — 125/ =5, [135 —130[ =5, 140 — 138/ —2, |150— 145/ =5, [165—170| =5

54+5+24+5+5 22
MAE = s ot = — =44

5] 5]

War 2. Beiuncnaem MSE

KsaapaTel owunbok:

(120 — 125)? = 25, (135 —130)* =25, (140 — 138)° =4, (150 — 145)* =25, (165 — 170)* = 25

95+ 25 +4425425 104
MSE — i 1—T—20.8

]

[ITar 3. AHanu3 4yBCTBUTEIBbHOCTH METPUK
« MAE oueHHBaeT cpelHee OTKIIOHEHUE MMPOTHO30B OT PEajbHbIX 3HAUEHUI B
aOCOJIOTHBIX BEJIMYUHAX.
o MSE ycunuBaet BiusiHEE OOIBIIMX OMMOOK, TaK KaK UCIOJIb3YET KBAIPAThI
OTKJIOHCHUH.
« MSE O6onee uyBcTBUTENBbHA K BBHIOpOCAM, MOTOMY YTO OOJBIIME OMIMOKH
JIAI0T 3HAYUTEIIbHBIN BKJIaJ B CYMMY KBaJpaToB.
[IIar 4. Be160op METpUKH JJIs1 OLICHKH MOJIEIN
o Ecnu BaxxHO paBHOMEPHO YYHUTHIBaTh BCE OILIMOKHU, Jy4llle HCIOIb30BaATh
MAE.
o Ecnu BaxxHee Haka3bIBaTh O0JbllIME OMIMOKH, OOJIEe MOAXOASIIEH METPUKON
asisieTcas MSE.
o B nannom ciyuae MSE MoxeT ObITh MOJIE3HOM, €CIIU B IPOTHO3aX OBIBAIOT
CUJIbHBIE OTKJIOHEHU S, KOTOPbIE KPUTUYHO BBISBIISTH.
[Iar 5. ITpensioxkeHns o yiaydIIeHUI0 MOAEIH
1. o6aButh Oonbiie (HakTOPOB B MOJEIb, BIUAIONINX Ha CIPOC (Hampumep,
CE30HHOCTh, MAPKETUHT OBBIE AKIUN).
2. Wcnonp3oBaTh CriaXkuBaHUE (SKCIOHEHIMAIBHOE CIIIAKUBAaHUE WM
CKOJIB3SILIEE CPEAHEE) ISl YIYUIIEHUS TPEICKA3aHHM.
3. IlompoGoBate napyryto moxaenb, Hampumep, ARIMA wnm rpagueHTHBIN
OyCTHUHT, €CJIM TeKYyIIee MPOrHO3UPOBAHKE JIMHEMHO U HEIOCTATOYHO TOYHOE.
Kpurepun oueHnBaHus:
« KoppekrHocts pacuetoB MAE u MSE.
o BepHblil aHaIM3 CBOMCTB METPHK.
o JIOrMYHOCTH NPEMIOKEHUI 110 YITYUIIEHUIO TPOTHO3A.
Komnerenuun (uuauxaropsl): OIIK-6 (OI1K-6.2)



7. Ilpouumaiime mexcm 3aodanus. Ilpodymaiime n02uxky u noaHomy omeema.
3anuwume pazeeprymuwiii U 060CHOBAHHBIL OMBEM.
Kommanus ananmsupyer QaxTopbl, BIUSIONIME HAa YpPOBEHb Mpojax. B xome
UCCIIeIOBaHMs COOpaHbl JaHHBIC O KOJMYECTBE PEKIIAMHBIX TTOKa30B (X) u o0beMe
npoaax (Y) 3a 5 MecsIeB:

o X (TBIC. MOKa30B pekiamsl): 10, 20, 30, 40, 50

e Y (TBIC. TPOAHHBIX €IUHMI] TOBapa): 12, 25, 33, 45, 58
Bamia 3agaua:

1. Paccuutath ko3¢ duiment koppensaiuu [Tupcona (r) mo Gopmyie:

nd> XY ->> XY
2 7 2 2
V(X — (X)) x (n Y2 - (Y)Y

2. Ompenenutp, CyHIECTBYET JM CUJIbHAs JIMHEMHAs 3aBUCHUMOCTb MEXKIY
PEKJIaMHBIMU [TIOKa3aMU U NPOJIAKAMMU.

3. JlaTe umHTEpHpeTanuio pe3yiabTara U OLEHUTh, MOXKHO JIM MCIOJb30BaTh
KOJIMYECTBO PEKJIAMHBIX ITOKA30B IS IIPOTHO3UPOBAHUS MIPOJIAXK.

4. Tlpennoxuth, KaKue AOMOJHUTENbHBIEC (haKTOPHI CTOUT YUUTHIBATH JJ1s1 O0JIee
TOYHOTO MPOTHO3UPOBAHUS.

Bpewms Beimonnenust — 15 muH.

OxusiaeMblid pe3yJibTar:
War 1. Beiuncnaem ko3pPrUMeHTEI CYMMEI

JaHo:

e > X =10+ 20+ 30+ 40 + 50 = 150

e Y Y =12+25+33+45+58 =173

o 3 X7 =107+ 20% + 30% + 40% + 50% = 10000

o Y V?=12%+25% + 337 + 45 + 58% = 9233

e Y XY =(10-12) +(20-25) + (30-33) + (40 - 45) + (50 - 58) = 7250

e KonvuecTeo HabnwoaeHWiA: n = 5



LWar 2. PaccunTeiBaem Koppenayuro MNupcoHa

B 5-7250 — (150 - 173)
' V(5 -10000 — 1502%) x (5-9233 — 173%)
B 36250 — 25950
g /(50000 — 22500) x (46165 — 29929)
10300
V27500 x 16236

10300 _ 10300
/446490000 21133

~ 0.94

War 3. MHTepnpeTauuna pesynbTaTa

3Hauenwe r = 0.94 c3HauaeT oueHb CUNBHYH NOMOXHUTENBHYHD J'IHHeﬁH)"I'O 3aBMCHMMOCTE MeEXOY

KONWUYECTBOM PEKMaMHLIX NOKa30E W obbeMOM npoaax.
3710 FTOBOPWMT O TOM, UTO HEM fonblie Nokasos PEKNaMbl, TEM BbilLE obbem npoga;x.

MoOXHO MCNOAB30EaTE KOAWMYECTBO PEKNAMHBEIX MOKA30E KAk OAWMH W3 KIHUEEBBIX anICI'DpCIB B

I'IpOFHDBHOﬁ MOA4ENN.

War 4. Kakve gononHUTeNbHbIe haKTOPBI YUUTBIBATL?

1.

Ce30HHOCTL — npojaxuK MonyT pacti B ONpeleNeHHble NEPUOABI HE3GBUCMMO OT peKnamMbl.

2. Llena ToBapa — cHWXXeHWe LieHbl MOXeT NPUBOAWTE K POCTY NpoAax, Aaxe ecnk obbem peknamol
OCTAETCA HEW3MEHHBIM.
3. KOHKypeHTHad aKTMBHOCTb — MOABNEHWE HOBLIX MIPOKOE WKW CKWAKW Y KOHKYPEHTOB MOTYT
CHW3WTb 3QPEKT OT peknamsl.
4. KauyecTBo ayAMTOPKWIK — MOKa3 peknambl HE BCEr4a 03HaUaeT, UTo ee YBMAEAN NOTEHUWaNbHbIE
KNNEHTDI.
War 5. Beisop,

1.

Koppenauwna odeHb Bbicokan (0.94), uTo roBopuT 0 CUALHOR CBA3K MEXAY peKNaMHbIMK

noKazamu K npojaxxamm.

MoxHo Mcnonb3oBaTh 3TOT anKTOFI ANA NPOrHosvMpoBaHWA Npojax, Ho 4NnA 6Gonee ToOUuHOTO

daHal3a CTOMT y4YKUTbIBaTbk AONOAHWUTENBHbLIE NEPEMEHHBIE.

Ecnnm uenb kKoMnaHmm — mMakcmmusauna Nnpoga, CTOUT TaKXE NCCNELOBAaTE BJAMAHHME CKWAOK,

CEZOHHOCTHU U KOHKYPEHLIMH.

Kpurepun onenusanums:

KoppekrHocTs pacuyera r.
['paMOTHBIN aHATW3 KOPPETSALNH.
JIOrn4HOCTh NPEMIOKEHUH 10 YIYUIIEHUIO TPOTHO3A.



Komnerenuuu (uaaukaropsl): OIIK-6 (OI1K-6.2)

8. Ilpouumarime mexcm 3adanus. lIpodymatime no2uky u HOJIHOMY oOmeemd.
3anuwume pazeepHymuwiii U 060CHOBAHHBIU OMBEM.

KomMranust Xo4eT cerMeHTUPOBATh CBOMX KJIMEHTOB Ha OCHOBE UX MOKYIATEIhCKOTO
noBezieHus1. J[J1s 3Toro coOpaHbl JaHHKIE O CPEAHEMECTIHBIX TpaTax (X, ThIC. pyo.)
1 9acToTe NOKYMNoK (Y, KOJIMYECTBO MOKYIOK B MECSI) Y 5 KIIMEHTOB:

Knuenrt 1: (5, 2)
Kmuent 2: (8, 3)
Kmuent 3: (25, 7)
Knuent 4: (30, 8)
Knuent 5: (28, 9)

Kommnanus peuiniia uCIoJib30BaTb METOA K-means u 3a1aTh KOJIMYECTBO KJIIaCTCPOB

K=2.

Bamua 3anayqa:
1. BbiOpaTh HauanbHbBIE HEHTPOUABI Ki1acTepoB (Hanpumep, Kinuent 1 u Knuent

3).

2. Paccumrath CBKIIMAOBO PACCTOAHHUC OT KAXKAO0I'O KIIMCHTA A0 HCHTPOUIOB I10

dbopmyre:

d=+/(Xo— X1)2 + (Y2 — Y7)2
3. Ha3zHauuTh KJIMEHTOB K OJIMDKaMIIEMy KacTepy.
4. IlepecuuTarh HOBbIE KOOPAWHATHI IEHTPOUIOB.
5. Cpaenatb BbIBOJ O C(HOPMUPOBAHHBIX KIIACTEPAX.
Bpewms BeinonHeHus — 15 MuH.
OxumaemMblid pe3ynbTar:



War 1. Beibop HayanbHbIX LLEHTPOUAOE

Beibupaem Knnenta 1 (5, 2) v KnuenTta 3 (25, 7) Kak HayanbHble LeHTPOUALL.

LWar 2. Beluncnaem eBEKAMAO0BO paccToAHME

PaccrosHue mexay KnveHTom i M ueHTpomaom C paccunTeiBaeTca No Gopmyne:

d= (X2 - X1)? + (Yo - Y1)?
Ana Knuenra 2 (8, 3):

s [lo Uentpownaa 1 (5, 2):

d=+/(8—5)2+(3—-2)2=+9+1=+10~3.16

s [lo Uentponaa 2 (25, 7):

d= /(8 —25)2+ (3 —17)2=+/289 + 16 — v/305 ~ 17.49

(BEnvke k LleHTponay 1, 3HauuWT, B NepBLIA KnacTep.)

Ana Knuenta 4 (30, 8):
s Jlo Llentponaa 1 (5, 2):

d—= /(30 —5)2 + (8 — 2)2 = v/625 + 36 — V661 ~ 25.73

s [Jlo LleHTponaa 2 (25, 7):

d=+/(30—25)2+ (8 —7)2 =425+ 1 = v/26 = 5.10

(Bnvke k LleHTpoway 2, 3Ha4uT, BO BTOPOW KnacTep.)
Ana Knuenta 5 (28, 9):

s Jlo Llentponaa 1 (5, 2):

d=+/(28—5)2+ (9 — 2)% = /520 + 49 — /578 ~ 24.04

s [Jlo LleHTponaa 2 (25, 7):

d=+/(28—-25)2+(9—T7)2=+9+4 =113 = 3.61

(Bnvke k LleHTpoway 2, 3Ha4uT, BO BTOPOW KnacTep.)



LWar 3. HasHayeHne KANEHTOE KNacTepam

* Knacrep 1 (UenTpouna 1, HavansHbii: (5,2)): Knuedt 1, Knunent 2

¢ Knacrep 2 (LUeHTpona 2, Ha4vanbHbIi: (25,7)): KnuedT 3, KnueHt 4, KnueHt 5

Lar 4. NepecyeT LEHTPOMAOE
LieHTpowna — 3TO cpeAHee 3HaUeHWE KOOPAWHAT BCEX TOUEK KnacTepa:

* HoBbli ueHTpona ana Knacrepa 1:

548 243
Xx=2% 65 v-—2I°_95
2
(Hoebli ueHTpoua: (6.5, 2.5))
* HoBblW ueHTpona ana Knacrepa 2:
254+ 30 + 28 T4+84+9
X = +,{+ = 27.67, Y—+,—;+—s

(HoBbii ueHTtpona: (27.67, 8))

[lIar 5. BeiBoxg
1. Pe3ynbrarsl KjlacTepU3allM MOKAa3bIBAIOT, YTO KIMEHTHI Pa3/I€JCHbl Ha JIBE
TPYIIIbI:
o Kiacrep 1 (MeHbILINE TpaThl, PEIKUE MOKYIIKH)
o Kiacrep 2 (BbIcOKHE TpaThl, HACTHIE TOKYIIKH)
2. Tlepecuer UEHTPOMAOB TOKa3aJl, YTO LEHTPbl KJIACTEPOB HEMHOIO
CMECTUJIMCH, HO OCHOBHBIE I'PYIIIIBI COXPAHUIIHCH.
3. Hcnons3oBanue:
o MOXKHO IPUMEHATH 3Ty KJIACTEPU3ALUIO ISl IEPCOHATN3UPOBAHHOTO
MapKeTUHra (Hampumep, Npeajgaratb CKUJIKH KIMEHTaM BTOPOTO
KJIacTepa).
o MoxHo TectupoBarh paszHbie K s onTumanbHOro paszOueHus
KJINEHTOB.
Kpurepuu onenuBanus:
o KoOppekTHOCTB pacyeToB pacCTOSTHUM.
« BepHoe pacnpeneneHne KIMEHTOB MO KJIacTepaMm.
« I'pamoTHOE nepecunThIBaHUE HEHTPOUIOB.
o JlornyHOCTH MHTEPIIPETALMU PE3YIHTATOB.
Komnerenunn (uaaukaropsi): OIIK-6 (OITK-6.2)

9. Illpouumaiime mexcm 3adanus. Ilpodymaiime n02uKy u noaHOmMy omeema.
3anuwume pazeepHymowiii 4 060CHOBAHHBIU OMBEM.



KoMmnanusi aHaiu3upyer JaHHBIE O MOKYNKaX JUIsl BBISIBJICHHUS aCCOIMATHUBHBIX
IpaBHUJI U TOBBIIICHUS 3()PEKTUBHOCTH TOBAPHBIX peKoMeHauui. B xone ananuza
TpaH3aKLUH 32 MeCSI] ObLIO BBISABIICHO:

o OOmee konmmuecTBo Tpanzakiwmii: 1000

o Yucino Tpanzakuuii ¢ ToBapom A: 400

o Yucno Tpan3akumii ¢ ToBapom B: 300

o Uucno TpaH3akLUMii, coaepKauMX OAHOBpeMEHHO ToBapsl A u B: 200
Barmra 3agaua:

1. Paccuurtare nmoupnepxky (Support) npaBuia A—BA \rightarrow BA—B mno

bopmyiie:
KonmgecTBo Tpan3akumniic A n B

Support(A — B) —
pport( ) O0b1ee 90 TpaH3aKIIit

2. Paccunrarts yBepennocts (Confidence) mo ¢popmyiie:
KomgectBo Tpan3akuuiic A u B

Confidence(A — B) = —
/ ( ) KomndecTBO TpaH3aKIIii ¢ A

3. Ompenenutb, SBIAsETCA JIM TNPaBUiIO HMHPOPMATHBHBIM  (HampHUMep,
YBEPEHHOCTH BhIIIe 50% yKa3bIBaeT Ha CUIIBHYIO CBSI3b).
4. Ilpennoxutb, KaKk HCHOJb30BATH IOJYYEHHBIE JAHHBIE ISl IOBBILIEHUS
IPOJAXK.
Bpewmst BoinonHeHus — 15 MuH.
Oxunaemslil pe3ysbTar:
War 1. PaccunTeiEaem noaaepxky (Support)

Support(A \rightarrow B) = \frac{200}{1000} = 0.2 \text{ (nnu 20%:)}
WHTepnpetauma:

Moanepxka 20% o3HauaeT, uto B 20% Beex TpaH3aKUMA BCTPEYaOTCA OAHOBPEMEHHO ToBapbl A v B.

Lar 2. PaccunTeiBaem yeepeHHocTk (Confidence)

Confidence(A \rightarrow B) = \frac{200{400} = 0.5 \text{ (unw 509%)}

WMHtepnperauna:

YeepenHocTs 50% o3HauaeT, uTo ecnu nokynatens npuobpen Tosap A, To B 50% cnydaes oH Takke
Kynun Tosap B.

War 3. OueHKa 3HAYMMOCTH NpaBnna

e Confidence = 50% — 370 cpeaHAA CKMNa CBA3M Mex Ay TOBapamu A u B.

¢ OBbIYHO accoUMALLAK C YBEPEHHOCTLHD > 50% CUMTAKOTCA 3HAUMMBIMK A8 peEKOMEHAALMA.

[IIar 4. Kak ncnosp30BaTh JaHHbIE 11 On3Heca?

1. Kpocc-nmpotaxku — MOXKHO mpejjaratb ToBap B co CKMOKON KiaueHTam,
NOKYTaOLUM ToBap A.
2. PacnonoxxeHue TOBapOB — pa3MecTUTh ToBapel A u B psamom mis

YBCIIMYCHUS BEPOATHOCTHU COBMECTHOM ITOKYIIKH.



3. PexomenpaTenbHble CHUCTEMBI — B MHTEpPHET-Mara3suHax IMOKa3blBaTb B B
onoke «C 3TUM TOBAPOM TAK)KE MOKYTIAI0T».

4. IlepcoHanuM3upOBaHHBIE IPENIOKEHUS — OTIPABIIATH KIIMEHTaM, KyITMBIINM
A, cenmanbHble PEIOKEHUS Ha B.

Kpurepuu oieHMBaHus:

« KoppekTHOCTh pacueToB NOJACPKKH U YBEPEHHOCTH.

« BepHoe onpenenenue cuiibl aCCOLMALINH.

o JloruyHOCTH MPEIIOKEHUN IO MPUMEHEHHUIO PE3YJIbTATOB.
Komnerenuun (uuaukaropsl): OIIK-6 (OI1K-6.2)

10. Ilpouumaiime mexcm 3adanus. llpodymatime nocuxy u noIHOmMy omeemd.
3anuwume pazeepHymuwiii 4 060CHOBAHHBIU OMBEM.
KoMmrmanusi aHanmu3upyeT JaHHBIE O CPETHEMECIYHBIX PAcXojaxX KIMEHTOB, YTOOBI
BBISIBUTh HEOOBIYHBIC (aHOMAJIbHBIC) 3HaUeHHs. JlaHHBIE 0 pacxojax (B ThIC. pyo.)
3a 7 KJIMEHTOB CJIEAYIOLINE:

« 15,18, 16, 14,250,17, 19
BriOpochkl ompenenstoTcs ¢ MOMOIIBI0 Z-OIEHKH, KOTOpask PacCUYMTHIBACTCS IO
dbopmyre:

7 _ X-X

a

ras X — FHaJYeHWe, X — CpeaHee apUOMETMUECKOE Bb'EjOpKH. O — CTaH44apPTHOE OTKNOHEHMWE.

3aanue:
1. Haiinute cpennee apudmeTnieckoe BHIOOPKH.
2. Boluncnure cTaHAapTHOE OTKJIOHEHHME (MUCIONB3YWTE (Qopmydy amis
BBIOOPKH).
3. Paccunraiite z-OLIEHKY I KaKJOTO 3HAYEHUSI.
4. Ompenenute, Kakue 3HAUYEHUs SBIAIOTCS BbIOpocamu (ecnu |Z|>2|Z] >
2|Z|>2, 3HaueHue CUUTACTCS BEIOPOCOM).
5. O0ObscHUTE, KaK MOKHO 00pabaThIBaTh BHIOPOCH B aHAIN3€E JIAHHBIX.
Bpewms BeimoHeHust — 15 MuH.
Oxunaemslil pe3ysbTar:

LWar 1. Buiuncnaem cpegHee apupmeTnyeckKoe

— v I I . 2: u t b
¢ _ 15418416 1§+ jﬂ+l?+lq—?jgt49,86

lar 2. BeluMcnaem cTaHgapTHOE OTK/IOHEHUWe (AnA Bbibopkw)

{I]DFJM'_',,-’_-"IE CTAaHAAPTHOMD OTKAOHEHWMA 414 Bbl'ﬁDpKH:




1. PasHOCTb KaX/A0ro 3HauyeHWAa C CPEAHMM.

(15 — 49.86)? = 1235.80
(18 — 49.86)% = 1010.90
(16 — 49.86) = 1140.10
(14 — 49.86)% = 1286.80
(250 — 49.86)° = 40173.90
(17 — 49.86)% = 1115.80
(19 — 49.86)? = 958.00

2. CyMmma KBagpaToB pasHOCTEN:

) (X — X)? =45921.3

3. CraHaapTHOE OTKNOHEHME:

o= 45962113 — 4/ T7653.55 = 87.54

War 3. Beluncnaem z-oueHKN

X —49.86
87.54

_ 15-49.86 .
AL e ~ —0.40

_ 18—49.86 __
AT e ~ —0.36

_ 16-49.86 .
Zg e ~ —0.39

_ 14-49.86 .

250—-49.86 __
Z350 = Tgrea 229
_ 17-49.86 __
Zy; = Y4086 37

_ 19-4986 __
Zg e~ —0.35



War 4. Onpeaenaem esibpocsl

*» Ecmm | Z| > 2, 3HaueHne cumTaetca BbIGpocom.
e [lna 250: | Z| = 2.29, asnaerca sbibpocom.

» Bce ocTanbHble 3HaueHus metoT | Z| < 2, He aBastoTca BoiBpocamu.
LWar 5. Kak pa6otaTte c BeiGpocammn?

1. ¥aaneHwe BoIGPOCOB, £CIM OHM CBA3aHLI € OLWIMOKaMM BEOAA AaHHBIX.
2. 3ameHa Ha MeAwaHy BbIDOPKM, eCv BbIDPOCH! MCKaXaKoT aHanus.
3. JlorapupmMupoBaHWe UAWM HOpMannsaumna, ecan pasbpoc AaHHbIX CAMLLKOM DOABLIOK.

4, ﬂ.ﬂl’lﬂﬂHHT&J’leblﬁ dHalns — E-I::IEJPGC MOXET YKas3kIEATh Ha HOBbIA CErMeHT K/IMEHTOB.

War 6. Beigopg,
e HaiaeH oavH Beibpoc (250 Teic. py6.), KOTOPLIA 3HAUMTENEHO NPEBLIWAET APYTMe 3HAUEHUWA.
* Bobibpoc MoxeT 03HauyaTb peAKOro KpyrnHoro nokynarena wau ownbky B AaHHBIX.
* YpanaTb MAK COXPaHATbL BbIBPOC HYXKHO B 3aBMCMMOCTMH OT KOHTeKcTa BusHeca.

Kpurepuu onieHuBaHUs:
« KoppekTHocTh pacueTos.
« Bepnoe onpenenenue BEIOPOCOB.

o JlOru4HOCTH MpEANIOKEeHUN 0 00pabOTKE BEIOPOCOB.
Komnerenuun (uaaukaropst): OIIK-6 (OITK-6.2)



DKCMNepTHOoe 3aK/1r4eHme

MpeAcTaBfieHHbIA  KOMMJIEKT OLEHOYHbIX MaTepuanoB Mo AUCLUMINHE
«MHTennekTyanbHbI aHanM3 AaHHbIX» COOTBETCTBYET TpeboBaHusm dIrOC BO.

Mpennaraemble OLEHOYHbIe MaTepuanbl afekKBaTHbl LUendM W 3ajadvam
peann3aumMy OCHOBHOM NpodeccroHanbHoM 06pa3oBaTe/lbHON MporpamMmmbl Mo
HanpasneHunto noarotoskn 38.03.05 brusHec-nHopmaTunka.

Buabl OUEHOYHbIX CpPefcTB, BK/HOYEHHble B MPeACTaBNeHHbIA (OHA,
OTBEYarT OCHOBHbIM NpuHUmnnam gpopmuposaHus ®OC.

PaspaboTaHHble 1 NpeAcTaBeHHble A1 3KCNepTU3bl OLEHOYHbIe MaTepuanbl
PEKOMEHAYIOTCA K MCMOMb30BaHWMIO B Mpolecce MOATOTOBKM O6ydvarowmxca mno
YKa3aHHOMY Hanpas/IeHUIO.

MpeacenaTesnb y4e6HO-METOANYECKOM
KOMUCCUN IKOHOMMYECKOT0 MHCTUTYTA E.H. LlLanoBanoBa



JIueT n3MeHeHUH U TONMOJTHEHUM

n/a

Bunsl nomonnenuii u
H3MEHEHUH

Jlata 1 HOMep poTOKOIa
3acenaHus Kadeapsl
(xacenp), Ha KOTOpOM OBLIH
PaccMOTpPEHBI U 0100pEHBI
U3MCHCHUA U NJOITIOJIHCHUA

Ioamuce
(¢ pactmdpoBKoii)
3aBeyromero kadeapoi
(3aBenyromux Kapeapamu)




	ADP240F.tmp
	Комплект оценочных материалов по дисциплине (практике)
	Задания закрытого типа
	Задания закрытого типа на выбор правильного ответа
	Задания закрытого типа на установление соответствия
	Задания закрытого типа на установление правильной последовательности

	Задания открытого типа
	Задания открытого типа на дополнение
	Задания открытого типа с кратким свободным ответом
	Задания открытого типа с развернутым ответом

	Лист изменения и дополнений
	Экспертное заключение


	ADP25BF.tmp
	Комплект оценочных материалов по дисциплине (практике)
	Задания закрытого типа
	Задания закрытого типа на выбор правильного ответа
	Задания закрытого типа на установление соответствия
	Задания закрытого типа на установление правильной последовательности

	Задания открытого типа
	Задания открытого типа на дополнение
	Задания открытого типа с кратким свободным ответом
	Задания открытого типа с развернутым ответом



	ADPA7FD.tmp
	Комплект оценочных материалов по дисциплине (практике)
	Задания закрытого типа
	Задания закрытого типа на выбор правильного ответа
	Задания закрытого типа на установление соответствия
	Задания закрытого типа на установление правильной последовательности

	Задания открытого типа
	Задания открытого типа на дополнение
	Задания открытого типа с кратким свободным ответом
	Задания открытого типа с развернутым ответом



	ADPD4B3.tmp
	Комплект оценочных материалов по дисциплине (практике)
	Задания закрытого типа
	Задания закрытого типа на выбор правильного ответа
	Задания закрытого типа на установление соответствия
	Задания закрытого типа на установление правильной последовательности

	Задания открытого типа
	Задания открытого типа на дополнение
	Задания открытого типа с кратким свободным ответом
	Задания открытого типа с развернутым ответом






