


1. HACIIOPT ®OHIA OIIEHOYHBIX CPEACTB

1.1. ObsacTh NpUMEHEHUA

®onn  oneHouyHsix cpenacts (GOC) — HeorbemiieMas dacTb pabouei
IpOrpamMMbl  TUCHUIUIMHBL «MeToabl MaTeMaThudeckod oOpabOTKU JaHHBIX» H
MpeIHa3Ha4YeH ISl KOHTPOJS M OLEHKH 00pa30BaTENbHBIX JTOCTUKEHUHN CTYIECHTOB,
OCBOMBIIMX ITPOTrPaAMMY JUCHHUIIITUHBI.

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

[enp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOATOTOBKH O0Y4YarOIIErOCs
tpeboBarmsim  OGI'OC  BO  OakamaBpwaT MO  HaMpaBICHUIO  MOATOTOBKH
44.03.01 Ilemarornueckoe oOpa3zoBaHUE, YTBEPKIECHHBIM MpUKa3oM MuHUCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit ®epeparmu ot 22.02.2018 r. Ne 121 (c
U3MEHEHUSIMU U TIONOJTHEHUSIMH ).

1.3. Ilepeyenbr kKommeTeHUMi, (GopMHpPYeMBIX B MpoLecce OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHOI POrPpaMMBbI

[Ipotiecc ocBoeHUsT AUCIUIUIMHBI HaNpaBiieH Ha (OPMHUPOBAHHE CIEAYIOIINX
KOMIETEHIUA U UHIUKATOPOB UX JIOCTUKEHHUSL:

Koa mo ®I'OC BO ‘ NuauKaTop 10CTHKEHHUS
YHuBepcanbHas
VK-1. Cnocoben ocymectBisath nouck, | YK-1.1.  JleMoHcTpupyeT 3HaHuME OCOOEHHOCTEH
KPUTHYECKUH aHAIN3 U CUHTE3 CHUCTEMHOI'O u KPUTHYECKOTO MBILLICHMUS],
UH(POPMAIINH, TIPAMEHSTh CUCTEMHBIH apryMeHTHPOBAaHHO bopmupyer COOCTBEHHOE
NOJXOJ I PELICHNUs TIOCTABICHHBIX CyXJIE€HHE U OLEHKYy HuHpopMaluu, M[pUHUMAET
3a1a4. 000CHOBaHHOE PEIICHHE.

1.4. dransl GopMupoBaHMSI KOMIIETEHIIUI M CPEICTBA OLICHUBAHUS
YPOBHH UX C()OPMHUPOBAHHOCTH

Jtanbl popmupoBaHusa komnereHuuii | Komnerenuuu KoHTpo/IbHO-01IeHOYHbIE
cpeacTBa / cnnocod oleHMBAHUS

Tema 1. MeToab!l onmcaTeILHOU VK-1 YcrHblii onpoc. BeinonHenne
CTATUCTHKHM. MPAKTUYECKUX 3aaHUM.

Tema 2. MeToabI YaCTUIHOT'O VK-1 YcrHblii onpoc. BeinonHenne
00ciIe10BaHuS. MPAKTUYECKUX 3aJJaHUM.

Tema 3. MHOTOMEpHBII CTATUCTUYECKUI YK-1 YceTHbI onpoc. Beimonxenue
aHaJIH3. MPaKTUYECKUX 3a/IaHU.

VK-1 3auer
IIpome:xkyTouHasi aTTecTanus

1.5. Onucanue noka3zareseil (GOpMUPOBAHNS KOMIIETEHIM I

Ko komMnereHuun \ PesyibTaTsl chOpMHPOBAHHOCTH

YHuBepcanbHas




VYK-1. CiocobeH ocymecTBIsITh
IIOMCK, KPUTUYECKUM aHAIIU3 U
CHHTE3 HH(pOpMALUH, IPUMEHSATh
CUCTEMHBIN MOJIXOJ ISl pEIICHUS
IIOCTaBJICHHBIX 3a/a4.

3HaeT: OCHOBHBIC ONPEACICHUS, TIOHATHS H  METOJBI
MaTeMaTHYECKOM CTAaTHCTUKU; CTATUCTHYECKUE CTaHIAPTHBIC
METOABl  TPOBEPKU  CTATUCTHYECKHX  TUIOTE3, METOJIbI
MaTEeMaTHYeCKOTO  MOJCIUPOBAHMS, METOAbl  TEPBUYHOM
00paboTKH AKCIIEPUMEHTATBHBIX JTAHHBIX; METO/IbI
HAXO0XKJICHUS YHCIIOBBIX XapaKTEPUCTUK JAaHHBIX HAOIIOICHUS.
YMeer: HaxoAWTh TOYECYHBIE W HWHTEPBAIBHBIC OIICHKH
OKCHEPUMEHTAIbHBIX  JAHHBIX; IMPOU3BOJUTH  IPOBEPKY
THIIOTE3 C Yy4YETOM MMCKOIIUXCS OTrPaHUYCHHN; CTPOUTH
MaTeMaTHYeCKue  MOJEeNW  3aJady, M[PUBOJUTH HX K
HEOOXOIUMOMY BHY, YAOOHOMY Il 0OpabOTKH; MPUMEHSTh
CTaTUCTHUYECKUE METO/IbI JJISl PEIICHUS MPUKIATHBIX 3a/1a4.
Brnanmeer: HaBbIKaMHM  OTpEACICHUS 3aKOHOMEPHOCTEH U
COCTaBIICHUS] MOJIEJIEH COOTBETCTBYIOUIMX MPUKIATHBIX 33124,
HABBIKAMU MOCTAHOBKH U PEUICHUS MCCIICAOBATECIILCKUX 3a/1a4
B Mpo(eCCHOHANBPHON JAEATENIbHOCTH TIelarora; OCHOBaMH
dopmanuzanu  uHbOpMALMKA U3 COOTBETCTBYIOIICH
npeaMeTHOH (mpodeccHOoHaIbHOM) 00JacTH B BHIE CXEM,
Jrarpamm, rpa)ukoB, TaOIUII.

1.6. Kpurepun ouneHUBaHUsI KOMIIETEHUMH HA Pa3HbIX JTamax Hux

(¢popMupoBanus
Bup yueoHoii padoThl KonuyectBo 0amnoB
101010 300
PaboTa Ha MPaKTUYECKUX 3aHATUSAX 48 48
KonTtposb camocTosiTennbHOM paboThl 12 12
3auer 40 40
Bcero: 100

HaxonureanHasa cucrema oneHuBanud mo 100-0aipH0M mkaJie

Yeroipexodal- 100- BykBenHnas mkana, coorsercrayromas 100- Cucrema

JbHAaf cucTeMa |0a/llIbHASA
OLlCHNBAaHUSA HIKAJ1a
PK3aMeHa

0a/IbHOM IIKAJIe OILICHUBAHUA
3avyeTa

Otnan4HO 90-100 A — OTIIMYHO — TEOPETUYECKOE COJIEpKAHUE Kypca
OCBOEHO TMOJIHOCTHIO, O6€3 MpoOeIoB; HeOOXOIUMBbIE
MPAKTUICCKHE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepuaaoMm chOpMHUPOBAHBI; BCE
MPeyCMOTPEHHBIE TIPOTPaMMON 00yICHHUS
yaeOHBIE 3aJaHUs BBIITOJHEHBI, KAUeCTBO UX
BBIIIOJTHEHHS OLIEHEHO YKCJIOM 0alIoB, OJIU3KHM K
MaKCHUMaJIbHOMY

Xopouio 83-89 B — oueHb XOPOIIO — TEOPETUUECKOE COACPIKAHUE
Kypca OCBOEHO IOJIHOCTBIO, 0e3 mpobesoB;
HEe0OX0IMMBbIE MTPAKTUUYECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTEpHUaJIOM B OCHOBHOM
C(OPMHPOBAHBI; BCE MPEAYCMOTPEHHBIE
mporpamMmoii o0ydenus: yaeOHbIe 3a1aHus
BBINOJIHEHBI, KAYECTBO BBINOJIHEHUS OOJIBIIMHCTBA




M3 HUX OLICHEHO YKCJIOM 0ajIIoB, OJU3KUM
IK MaKCI/IMaJIbHOMy

Xopomuio

75-82

C — X0opo1I0 — TEOPETUYECKOE CoJIep KaHne Kypca
OCBOEHO IMOJTHOCTHIO; HEKOTOPHIE TPAKTUYECKUE
HABBIKU pabOThI C OCBOCHHBIM MAaTE€pHAIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
MPelyCMOTPEHHBIE MPOrpaMMoin 00yueHus
y4eOHbI€e 3a/IJaHUS BBIITOJTHEHBI, KAU€CTBO
BBITMIOJTHEHUS] HU OJIHOTO M3 HUX HE OLIEHEHO
MUHUMAJIBHBIM YHACIIOM 0aJlIIOB, HEKOTOPHIC BUIBI
3aJJaHU} BBINOJIHEHBI C OIHUOKaMU

Y nosnerBo-
PHUTEIBHO

63-74

D — y10BIETBOPUTEIIBHO — TEOPETUYECKOE
COJIepKaHUE TUCIUTUINHBI OCBOCHO YaCTHUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXOIMMBIC TIPAKTUYECKUE HABBIKU PAOOThHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMupOBaHbI; OOJIBIIUHCTBO
IPEIYCMOTPEHHBIX MPOTPaMMOI 00y4YeHHUs
yueOHBIX 3aJ]aHUH BBIIIOJHEHO, HEKOTOPHIC

13 BBINOJIHEHHBIX 33JJaHUH, COIEPIKAT OIINOKH

Y noBieTBoO-
pUTEIBHO

50-62

E — nocpencTBeHHO — TEOPETUUECKOE
COJEpKAHUE Kypca OCBOEHO YaCTUYHO;
HEKOTOPbIE IPAKTUYECKHE HABBIKU PAOOTHI

He c(hopMUPOBAHBI, MHOTHE TIPETYCMOTPEHHBIE
nporpaMMoil o0yueHus: yueOHble 3a1aHUs

HE BBITTOJIHEHBI JINOO KaYeCTBO BBIMOJIHEHUS
HEKOTOPBIX M3 HUX OL[EHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIbHOMY

3aureHo

Heynosnerso-
PHUTEIBHO

21-49

FX — HeyI0BJIIETBOPUTEIILHO — TEOPETUUECKOE
COJIepKaHue Kypca OCBOCHO YaCTUYHO;
HE00X0/IMMbIE MPAKTUUYECKNE HABBIKU PaOOTHI
He c(hOPMUPOBAHBI; OOJIBITUHCTBO
IPEIYyCMOTPEHHBIX IPOrpaMMOi 00y4YeHHUs
yueOHBIX 3aJJaHUI HE BHINOJIHEHO 00 KauecTBO
UX BBITOJIHEHUS OLIEHEHO YHCIIOM 0aslioB,
OJIM3KUM K MUHUMAJIbHOMY; TIpU
JIOTIOJTHUTEIILHON CaMOCTOSITENbHOM paboTe Hajl
MaTepHalIOM Kypca BO3MOXHO MOBBILLIEHUE
Ka4yecTBa BBIIOJHEHMs YUEOHBIX 3aJaHUMN

Heynosnerso-
PUTENBHO

0-20

F — HeynoBneTBOpUTENBHO — TEOPETUYECKOE
coJiepKaHue Kypca He OCBOCHO; HEOOXOTUMbIe
MPAKTUYCCKNUE HABBIKN pa6OTI)I

HEe C()OPMUPOBAHBI; BCE BHITIOTHEHHBIC yUeOHbBIE
3aJIaHMsI COJIEPIKAT TPYOBIC OITHMOKH,
JOTIOTHUTETIbHAS CaMOCTOSTeNIbHAs paboTa HaT
MaTepHaioM Kypca He IPUBEAET K KaKOMY-TH00
3HAYUMOMY TMOBBIIICHUIO KAYECTBA BHITIOJIHEHUS

y4eOHBIX 3aaHui

He 3auteno




2. KOHTPOJIBHO-ONEHOYHBIE CPEACTBA

2.1.0ueHo4YHbIE CPECTBA TEKYLEro KOHTPOJIs

Tema 1. MeToabl onUcATEILHONH CTATHCTHKH.

KoHTpoJibHBIE BONIPOCHI:

1. Cucremaruzanuss  HUHPOPMAIMOHHOTO
TaOynupoBaHue, rpaduueckoe npecTaBIeHuUE.

MaTcpuaia:

IpyIIIUPOBKA,

2. YucioBble XapaKTEPUCTHUKH MACCOBBIX SIBJICHHUM: CPEOHUE BEIMYMHBI, WX
CBOICTBA; CPEAHUE OTKJIOHEHHUS], UX CBOKMCTBA; MOJA U MEIMAHA.

3. CBa3p  XapaKTEPUCTUK  CO  CBOMCTBAMU

(HECMEIIEeHHOCTh, 3((DEKTUBHOCTh, COCTOSITENBHOCTD ).
3ajanus I CAaMOCTOSATEILHOM Pad0ThI

I'pynnuposka.

Tabynupoanue.

I'paduyeckoe npeacraBiacHUeE.

CpenHre BETUYUHBI.
CBoiICTBA CPETHUX BEIUYHH.
CpenHee OTKIOHEHUE.
ChopmynupyiiTe omnpenenaeHue AUCIEPCUU
OTKJIOHEHHE.
10.CgolicTBa nucnepcumn.
11.ChopmynupyiiTe onpeaesieHrue MOIbI.
12.ChopmynupyiiTe onpeaeieHue MeIiaHbl.
13.CBA3bp  XapaKTEPUCTUK CO  CBOMCTBaMU
HECMELIEHHOCTb.
14.CBA3p  XapaKTEPUCTUK CO  CBOMCTBaMU
3 PEKTUBHOCTD.
15.CBA3p  XapaKTEPUCTUK CO CBOMCTBaMU
COCTOSITEIILHOCTb.
16.HopManbHbIi 3aKOH pacipeaeieHusl.

WX NN R W=

Tema 2. MeToAbl YaCTHYHOI0 00CJIeIOBAHMSA.
KoHTpoJibHBIE BONPOCHI U 3aJAHUSA:
1. Cratuctrueckue pacnpeacicHusl.

OLICHKM  IapaMeTpoB

SMHI/IpI/I‘leCKI/IC YHUCJIOBBIC XapaKTCPHUCTHUKHU MAaCCOBBIX SIBIICHUM.
TGOPCTI/I‘ICCKHG YHUCJIOBBIC XapPAKTCPHUCTHUKHU MACCOBBIX SIBJICHUI.

H CpPpCAHCKBATPATHYCCKOTO

OLICHKH

OLICHKH

OLICHKH

napameTpoB  —

napameTpoB  —

napameTpoB  —

2. MomMeHTHI pacupeaciiCHus: Ha4aJbHBIC W LCHTPAJbHBIC MOMCHTLI,

ACUMMETPHUS U IKCIIECC.
CraTUCTHUYECKUE OLICHKHU.

OueHku 0J1M MpU3HAKA.

ToueyHbIE OLICHKHU MAPAMETPOB.
HHTepBanbHbIE OLICHKNU:

[IpoBepka cTaTUCTUYECKUX TUIIOTES.

© N oLV A W

Mertoa HanOoIBIIETO MPaBI000 1001, METOT HANMEHBIITUX KBaJIPaTOB.



9.

OO6mrast cxema MPOBEPKU CTATUCTUIECCKOMN TUTTOTE3HI.

3ajanus 11 CaMOCTOSAATEJIbHOM PadoThI

00N LW

CdopmynupyiiTe onpeaesieHue BapuaHThI.
CdopmynupyiiTe onpeaeseHue 4acTOThl.
Cdopmynupyiite ornpeaesieHue OTHOCUTENBLHON YacTOTHI.
CdopmynupyiiTe ornpeaesieHue MoIUroHa.
CdopmynupyiiTe onpeaesieHue TucTorpaMMBl.
Chopmynupyiite onpeenenrne Ha4yaabHOTO MOMEHTA.
Chopmynupyiite onpeenenne HeHTPaIbHOIO MOMEHTA.
Chopmynupyiite onpeeneHne aCHMMETPUH.
Chopmynupyiite onpesenenne sKciecca.

10 ChopmynupyiiTe onpenesieHre reHepalbHOM COBOKYITHOCTH.

11.

ChopmynupyitTe onpenesieHre BHIOOPOYHON COBOKYITHOCTH.

12.CraTucTHUECKHE OLICHKHU.

13.

14

Metoa HanOOoIBIIETO TPaBIONIOA00HUS.

.MeTox HauMEHBIINX KBaJAPaTOB.
15.
16.
17.
18.

TodeyHbIe OIICHKHU MapaMeTPOB.

ChopmynupyiiTe TOHATHE UHTEPBATIHLHON OIICHKH BEIOOPOYHOTO CPEITHETO.
ChopmynupyiiTe NOHATHE UHTEPBATBHOMN OIICHKH JTUCIICPCHH.
ChopmynupyiiTe  MOHATHE  WHTEPBAIBHOM  OIEHKH  HOPMAJIbHO

pacnpeneeHHON reHepaibHO COBOKYITHOCTH.

19.
20.

21

ChopmynupyiiTe onpenesieHrue CTaTUCTUYECKON TUITOTE3bI.
[TapameTprueckre CTaTUCTUYECKUE TUITOTE3HI.

.HemapameTrpuueckne cTaTUCTUYECKHUE TUIIOTESBI.
22.
23.
24.
25.
26.
27.

ChopmynupyiiTe onpenesieHre HyJIeBOW TMIOTE3bI.
ChopmynupyiiTe onpenesieHre albTEPHATUBHON TUTIOTE3HI.
ChopmynupyiiTe onpeneieHre OMMUOKH TIEPBOTO PoJia.
CdopmynupyiiTe onpeaesieHne BTOPOro poja.
ChopmynupyiiTe onpenesieHrne KPUTHISCKON 00J1acTH.
VYpoBeHb 3HAYUMOCTH U HAJIEKHOCTH.

Tema 3. MHOroMepHbIil CTATUCTUYECKHUI AHAJIU3.
KoHTpoJibHBIE BONIPOCHI U 3aaAHUA:

Nk =

[TonsTue koppensiuuu.
ITonsTue perpeccun.
Koppensunonnoe noue.
Koppensunonnas monens.
Koaddumment xoppensuuu.
YpaBHEHUE TAPHOU PErPECCUU.
Mertoapl (haKTOPHOTO aHAIIH3A.

3amaHus IS CAMOCTOSATEILHON PadoThI

1.

2.
3.
4

Ornenka TecHOTHI cBsi3u. KoaddurmenT koppemnsiuu (BIOOPOUHBI).
CaoiicTBa KO3QPUIIEHTA KOPPEISALHH.

OueHka T0CTOBEPHOCTH.

Koaddunument xoppensiuu CrimpmeHna.



93]

6.

8.
9.

Koaddunument xoppensuuu Kenganna.

Koaddunment koppensiuu [Tupcona.
JluneriHasg napHasi perpeccus.
®opMyibl A1 pacyeTa K03PGUIIUEHTOB PErpeccuu.

VYpaBHeHUE perpeccuu: KBaJpaTuyHoe.
10. YpaBHeHuUE perpeccuu: moka3aTesbHOe.

11. YpaBHeHue perpeccuu: aorapupMuyeckoe.

B Tabnuiie npuBeieHbl BHIOOPOYHBIE TaHHBIE.

le/IMeprIe 3alaHus 1JISl MPAKTHYECCKUX 3aHATHH:

216,
120,
213,
117,
220,

206,
177,
209,
180,
144

b

80,
159,
77,
156,
152,

197,
111,
200,
113,

150,

CocTaBuUTh BapUallMOHHBIN P,

Haittu 0OTHOCHUTENBHBIE YaCTOTHI.
Haiitu BEIOOpOYHOE CpenHee.
Haiitu BEBIOOPOUHYIO JUCTIEPCHIO.

Haittu ncpaBiieHHYIO JUCHIEPCUIO.
Haittu cpeHee kBagpaTUUECKOE OTKIOHEHUE.
[TocTpouts TUCTOrpamMMy.
[TocTpOUTH MONUTOH.

93, 209, 135,
251, 53, 142,
96, 206, 138,
253, 50, 145,
81, 120, 135,
TpeOyercs:
1.

2.

3.

4.

5.

6.

7.

8.

9.

B tabnuie npuBeneHbl BHIOOPOUHBIE TaHHBIE.

134,
185,
131,
181,
110,

145, 183
200, 191
148, 180
203, 188
118, 140

80
53
77
50
81

216
251
209
253
220

[IpoBepUTh MOJTYyYEHHBIE PE3YJIBTATHI U CPABHUTH UX C PE3YyJbTAaTAMMU,
MOJIyYeHHBIMHU MIPU pellIeHnH 3aianuid cpeacrBamu MS Excel.

23,4
243
19,2
17,0
16,8

22,0
225
19,4
18,7
243

18,5
16,0
16,7
24,2
19.4

23,5
20,4
22,4
23,4
18,7

24.8
18,2
19,7
245
20,4

CocTaBUTh MHTEPBAIbHBIN BapUALIMOHHBIN PS/I.
(gactocth).

OTHOCHUTCIIbHBIC

9aCTOThbI

Brruncnuth BEIOOpOUHOE CpeHee.
Boruucinuts BEIOOPOUHYIO TUCTIEPCHUIO.

Bbruncnuth UCipaBieHHYIO JUCTIEPCHH.
Boluncnuth cpeHee KBaipaTU4eCKOe OTKIIOHEHUE.

20,2
24,2
22,3
19,8
25,0
TpeOyercs:
10.
11. Bpraucaurhb
0(OpMUTH B BHIC TAOJIHIIBI.

12.

13.

14.

15.

16.

HOCTpOI/ITI) IIOJIMI'OH U TUCTOTPAMMY.

Pesynbrarsl



17. TlpoBepuTh NOJyYEHHBIE PE3YJIBTATHI U CPABHUTH UX C pe3yJbTaTaMH,
MOJIyYeHHBIMHU TMPU pellieHnH 3aianuid cpeacteamu MS Excel.

18. Hcnonwe3ys pe3ynbTaTbhl pelICHUs] MPEbIIYIIeH 3adaud U KPUTEPHid
[Tupcona y’, mpu ypoBHE 3HAYMMOCTH « =0,05 MPOBEPUTH TUTIOTE3Y O HOPMATHLHOM
pacnpeeeHuU UCCIIEeyEMOT0 IPU3HAKA B T€HEPATIbHOW COBOKYITHOCTH.

19. U3 nepednciaeHHOro HUKE CIHUCKA ONPEAEIUTh OIIMOKH, BO3HUKAIOIINE
Ha JTame cOopa wmHpOpMAINMK, W OIMMOKHA, BO3HHUKAIOIIME Ha 3Tame 0O0padOTKH
CTaTUCTUYECKON NH(OPMALIUU:

. Ie(eKThI B OMPECICHUN SUHULIBI K 00bEKTa HAOIIOICHNUS;

HETOYHOCTHU B KJIACCU(PUKALINU;

HEYeTKask FPyIIUPOBKa;

. HeTIpaBWJIbHAS UHTEPIPETALIMS XapaKTepa CBA3U MEXITy CBOMCTBAMU OOBEKTA;
OIMOOYHBIN BEIOOP 0OBEKTOB HAOIIOICHHS;

CO3HATEJIbHOE UCKAKEHUE JAHHBIX IIPU OIpOcax;

. HeBepHOE rpauyecKkoe MpeicTaBICHNEe, BBOAIIEE B 3a0IyKACHUE;

. ATHOPUPOBAHUE PA3INYUIA B CTETICHH BapUallMK PA3HBIX MPU3HAKOB;
HEIPaBUIbHOE UCTOJIKOBAHUE PETUCTPUPYEMOIO MPU3HAKA.

20. B perckom cagy 10 rpynm gerert mo 20 denoBek B Kaxmou. s
YCTAaHOBJICHHSI CpPEIHEr0 Beca JETel CleyeT NPOBECTH CEPUKHYI0 BBIOOPKY
METOJIOM MEXaHUYECKOro oTOOopa Tak, 4ToObl C BeposATHOCThIO 0,954 ommbka
BbIOOpKHU He npesbimana 0,2 kr. Ha ocHoBe mpeapinyux o0cie0BaHUi U3BECTHO,
YTO Jaucrnepcusi cepuitHoi BbIOOpkH paBHa 0,5. OnpenenuTs HEOOXOAUMBIA 00bEM
BBIOOPOYHON COBOKYITHOCTH.

21. IlpoBepuTh THUIOTE3y O COOTBETCTBUM JAHHOIO pPACHpPEECICHUS
2
HOpPMaJbHOMY (TCOPETHUECKOMY), paccyutaTh 4 , OIIGHUTh €ro 3HauYCHHE,

)
UCIIOJIb3Ysl IaHHbIE TAOJINLIBI.
[lonydyeHo cnenyouee pacnpeneyieHue BbIOOPKU (IMIPUMEHSIICS COOCTBEHHO-
CiTy4ailHblil 0ecrOBTOPHBIN 5%-HbI 0TOOP):
Yactuunelii uatepan | 10-15 | 15-20 |20-25 |25-30 |30-35
Yacrora BApUAHT | 2 4 8 4 2
WHTEpBaja
Beruncints:
22. ¢ BepoATHOCTHIO 0,95 rpaHullbl 711 T€HEPATBHOTO CPEIHETO;
23. [1OBEpUTENbHYIO BEPOATHOCTH TOrO, YTO BBIOOPOYHOE CpeaHEe
OTJINYAETCS OT FeHepaIbHOro cpeaHero He 6omee yem Ha 0,3;
24.  MUHUMAaJIbHBIA 00BEM BBIOOPKH, FapaHTUPYIOUIUH ¢ BepOSITHOCThIO 0,99
npenesbHyIo omuOKy BeiOOpKH 0,5.
20 mKonpHUKAM OBUIM PO3JaHbl TECThl Ha HAMISIAHO-OOpa3HOE€ M BepOaIbHOE
MbllieHue. M3mepsisiock cpefHee BpeMsi PElIeHHs 3a/laHuid TecTa B CEKyHJaxX.
[Icuxoisora uHTEPECYET BOIPOC:
25. CYUIECTBYET JIM B3aUMOCBS3b MEX1Y BPEMEHEM PELICHUS 3TUX 3a7a4?
26. B KakoW CTENEHH COBIAJAIOT OLEHKH CYNPYroB JIMYHOCTHBIX Ka4yECTB,
UMEIOLINX ONpeAeIsIolee 3HaUCHHUE U1 CEMEHHOTO 01aromnomyus?

~IomMEUQwWR




2.2. OueHoYHBbIE CPeACTBA VISl IPOMEKYTOYHON ATTECTAIMHA
Teopernueckne BONPOCHI 1JIsl MPOBeEAEHUS 3a4eTa

1. Cucremaruzanus UH(OPMAIMOHHOTO Marepuana: IPYNIUPOBKA,
TabynupoBaHue, rpaduyeckoe mpeiCTaBlICHUE.

2. YucnoBble XapaKTEPUCTUKA MACCOBBIX SIBJICHUW: CPEHUE BEIWYHHBI, WX
CBOICTBA; CPEAHUE OTKJIOHEHHUS], UX CBOKMCTBA; MOJA U MEIMAHA.

3. CBA3p  XapaKTEPUCTUK  CO  CBOMCTBAMH  OLIGHKM  MapaMeTpoB
(HECMEIIEHHOCTh, 3(PPEKTUBHOCTD, COCTOSITEILHOCTD).

4. CraTUCTHYECKUE pacIpe/eiieHUs: BapUaHTbl W BapualMs, YacToTa W
YaCTOCTh, MTOJMTOHBI U TUCTOTPAMMBI.

5. MoMeHThl pachpefencHus: HadallbHble W LEHTPaJbHbBIE MOMEHTHI,
ACUMMETPHUS U IKCLECC.

6. CTaTUCTHUYECKUE OLICHKHU.

7. JIuHelHbIe OLIEHKU: METOJ aHAJIOTMM, METOJI HAUMEHBIINX KBAIPaTOB.

8. OILeHKH 1011 IPU3HAKA.

9. ToueuHble OLICHKH MTAPAMETPOB.

10. MHTepBanbHbIE OLEHKU: OLEHKU CPEIHEN M JUCIEPCHH HOPMaJIbHO
pacnpeieIeHHON reHepanbHOW COBOKYITHOCTH, IPUOJIMKEHHBIA METO/I.

11. TIpoBepka CTaTUCTHYECKUX THIIOTES.

12. OOmas nocTtaHOBKa 3aJaud: MapaMeTpUUYECKHEe M HenapaMeTpUUYECKUe
CTATUCTUYECKHUE TUTIOTE3HI.

13. Hynesas u anbTepHaTUBHAS TUIIOTE3BI.

14. OmwmbKu nepBoro U BTOPOro poja.

15. Kputnueckas o6macTp.

16. YpoBeHb 3HAUNMOCTH U HAJICKHOCTH.

17. O6mias cxema MPOBEPKU CTATUCTUUECKOM TUITOTE3HI.

18. TloHsTUS KOPPEISLUUA U PETPECCUMN.

19. KoppensunoHHOE MoJe U KOPPEISIIIUOHHAS MOJEb.

20. Koaddumuent koppensiuu.

21. YpaBHeHHUE MAPHOU PErPECCUM.

22. Meroabl (haKTOPHOTO aHAIIN3A.



1. HACHHOPT ®OHIA OIIEHOYHbBIX CPEACTB

1.1. O61acTh NPUMEHEHHA

®onpx  ouneHouHbix cpenacts (POC) — HeorhemiieMas YacThb paboyeit
IpOrpaMMbl  TUCHUIUIMHBL «MeToapl MaTeMaTHUeCcKOH OO0paOOTKH [aHHBIX» H
NpEeIHA3HAYEH U1 KOHTPOJS U OLEHKH 00pa30BaTENIbHBIX JOCTUXKEHUN CTYACHTOB,
OCBOMBIIIMX ITPOTrPaAMMY JTUCHHUTIITUHBI.

1.2. Hesaun u 3aqa4u (pOHIA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKU OOYYarOIIETOCS
tpeboBanusim  O®I'OC  BO  OGakanaBpuaT 1O  HaMpaBICHUIO  MOJATOTOBKU
44.03.01 ITenarornyeckoe oOpa3oBaHHUE, YTBEPKIAEHHBIM NpHKa3oM MUHHUCTEpCTBA
oOpaszoBanus u Hayku Poccuiickoit @enepamuu ot 22 deBpans 2018 r. Ne 121 (c
WU3MCHEHUSMH U JIOTIOJTHCHHSIMH).

1.3. Ilepeyenbr kKommereHuMid, GopMHUpPYeMBIX B IpoLecce OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMbI

[Ipouiecc ocBoeHUs: AUCHUIUIMHBI HAaNpaBICH Ha (POPMUPOBAHME CIEAYIOIIMX
KOMIIETEHUUHA U MHIUMKATOPOB MX JOCTHKEHUS:

Kox mo ®I'OC BO \ NHaukaTop 10CTHKEHUS

YHuBEpcaIbHAs

YK-1. Cnioco0eH ocyniecTBIsATh MOUCK, KpuTndeckuii aHanu3 | YK-1.1 IlpumeHser cuUCTeMHBIN
¥ CHHTE3 MH(POPMAITUH, TPUMEHSITh CHCTEMHBIM IOJXOM UIA | TIOJX0/ KaK OOIIEHAYYHBIH METO.
peLIeHHs] TOCTABICHHBIX 3a/1a4. MO3HAHUS.

1.4. dtanbl GopMupoBaHKsi KOMIIETEHIIUI M CPeICTBA OLIEHUBAHUS
YPOBHS X ¢)OPMUPOBAHHOCTH

Jtanbl popmupoBaHusa KomnereHuni | Komnerenuuu KoHTpO/IbHO-0LIEHOYHBIE
cpeacTsa / cnocod OleHMBAHUSA

Tema 1. MeToab!l onmcaTelILHON YK-1 VYcrHblii onpoc. BeinonHenne
CTaTUCTHUKH. MPAKTUYECKUX 3aJaHUM.

Tema 2. MeToabI YaCTUIHOT'O YK-1 VYcrHblii onpoc. BeinonHenne
06CJ'IC,Z[OBaHI/I$I. MPAKTUYCCKUX SaﬂaHHﬁ.

Tema 3. MHOTOMEpHBII CTATUCTUYECKUI YK-1 YcTHBIN onpoc. BeinonHenue
AHATH3. MPAKTUYECKUX 3aJaHHI.

VK-1 3auer
IIpomeskyTouHAst aTTecTALMS




1.5. Onucanue noka3zaresei (popMUpPoOBaAHNSI KOMIETEHIIHIA

Koa koMnereHnuun

Pe3yibTarhl chOPMHPOBAHHOCTH

YHuBepcaabHas

VYK-1. CiocobeH ocymiecTBiIsITh
MIOUCK, KPUTUICCKUN aHAJIN3 U
CHHTE3 HH(POpMAILINH, IPUMEHSTh
CHCTEMHBIN TIOJIXOJT JJIsl PEIICHUS
MOCTaBJICHHBIX 3a/1a4.

3HaeT: OCHOBHBIC ONPEACICHHS, TMOHATUS M  METOJBI
MaTeMaTHYECKOW CTAaTHCTUKH; CTATUCTHYECKUE CTaHIAPTHBIC
METOABl MPOBEPKU  CTATUCTUYECKHX TUIOTE3, METOJIBI
MaTEeMaTHYECKOTO  MOJICIUPOBAHMs, METOAbl  TIEPBUYHOM
00paboTKH HKCIEPUMEHTAIBHBIX JTAHHBIX; METO/IbI
HAXOXKJICHHUS YHCIIOBBIX XapaKTEPUCTUK JaHHBIX HAOJIOICHHS.
YMeer: HaxoAWTh TOYEUHBIE W HWHTEPBAIbHBIC OIICHKH
OKCHEPUMEHTAIbHBIX  JAHHBIX; IMPOU3BOIAWTH  IMPOBEPKY
THIIOTE3 C YYETOM HUMEIOIIUXCA OrPaHHYCHH; CTPOUTh
MaTeMaTHYeCKUe  MOJIENM  3aJady, MNPUBOJUTH HMX K
HEOOXOMMOMY BHIY, YAOOHOMY ajsi 00pabOTKH; MPUMEHSTH
CTaTUCTHYECKUE METO/IbI JIJISl PEIICHUS PUKIIATHBIX 3a]1ay.
Brnanmeer: HaBbIKaMH  ONpEAEICHUS 3aKOHOMEPHOCTEH W
COCTABJICHUS] MOJIEJIel COOTBETCTBYIOIIUX MPUKIIAIHBIX 3a]1a4;
HABBIKAMU MOCTAHOBKH U PELICHHS HCCIIEAOBATENbCKUX 33134
B MpoeCCHOHAIBLHON JICATEIBHOCTH TIeIarora; OCHOBaMH
dopmanuzaiuun  uHbOpMAIMK W3 COOTBETCTBYIOIIEH
npeaMeTHoW (mpodeccHoHaIbHOM) 00JacTH B BHIE CXEM,
Jrarpamm, rpad)uKoB, TaOIHIL.

Kox xomnerenuuu

Pe3yabTarhl cOpMHUPOBAHHOCTH

1.6. Kputepunm ouneHMBaHMsI KOMIETEHHM HA Ppa3HbIX 3Tanax MXx

¢popmupoBanus
Bup yueOHoit padoTbl KonuyecrBo 0a/10B
(01010 300
PaboTa Ha MPaKTUYECKUX 3aHATHUSIX 36 —
KoHTposb camocTosITenbHOM paboThl 24 60
3ager 40 40
Bcero: 100 100

HaxonureanHas cucrema onenuBanud mo 100-0aipH0M mkaJie

Yeroipexodad- 100- BykBenHnas mkaJja, coorsercrayromas 100- Cucrema
JIbHasl cUcTeMa |0aJIbHasI 0a1IbHOI 1mIKae OLICHUBAHUS
OlleHUBAHUS mKaJja 3ayera
IK3aMeHa
OTan4HO 90-100 A — OTIIMYHO — TEOPETUUYECKOE COJIEpKAHUE Kypca
OCBOCHO TTOJTHOCTHIO, 06€3 Mpo0esIoB; HEOOXO0IMMbIE
MPAKTUYECKHE HAaBBIKK Pa0OTHI C OCBOCHHBIM
MaTepHaoM C(OPMHUPOBAHEI; BCE
MpeIyCMOTPEHHBIE TPOTpaMMOil 00ydeHust
yaeOHbIE 3aJJaHHS BBITIOJIHEHBI, KAYECTBO MX
BBITIOJIHEHUS OLIEHEHO YMCIIOM 0aJlIoB, OJIM3KUM K
MaKCUMAIIbHOMY
Xoporo 83-89  |B — oueHb XOpOIIO — TEOPETUUYECKOE COACPIKAHUE
Kypca OCBOCHO TTOJIHOCTBIO, 0€3 poOeIioB;
HE00X0IMMBbIE TIPAKTUYECKHE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepHAJIOM B OCHOBHOM




c(OpPMHPOBAHBIL; BCE MPEAYCMOTPEHHBIE
MporpaMMoii 00yueHus yueOHbIe 3a1aHUs
BBITIOJTHEHBI, KAYECTBO BBIIOJIHEHUS OOJIBIINHCTBA
M3 HUX OLEHEHO YHCIIOM 0alioB, OJMU3KUM

K MaKCUMaJIbHOMY

Xopomuio

75-82

C — xopo1uIo — TeopeTudYecKoe coiep>kaHue Kypcea
OCBOEHO IMOJIHOCTBIO; HEKOTOPBIE IPAKTUYECKHE
HABBIKU pabOThI C OCBOCHHBIM MAaTEpPHAIIOM
c(hOpMHUPOBAHBI HETOCTATOYHO; BCE
MpelyCMOTPEHHbIE POrpaMMoii 00yUeHUs
y4ueOHbIE 3a/IaHUS BHIOJIHEHBI, KAYECTBO
BBIMIOJTHEHUS] HU OJIHOTO U3 HUX HE OLIEHEHO
MUHUMAJIBHBIM YHACIIOM 0aJlIIOB, HEKOTOPHIC BUIBI
3aJ]JaHU} BBINOJHEHBI C OIKUOKaMU

Y nosnerBo-
PHUTEIBHO

63-74

D — y1oBneTBOpUTENBHO — TEOPETUUECKOE
COJICpKaHUE JUCIUTUINHBI OCBOCHO YaCTHYHO, HO
npo0esBl HE HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXOIMMBbIC TIPAKTUYECKUE HABBIKU PaOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMupoOBaHbI; OOJIBIIUHCTBO
IPEIYCMOTPEHHBIX MPOTPaMMOi 00yUIeHHUs
y4eOHBIX 3aJ]aHUH BBIITOJHEHO, HEKOTOPBIC

13 BBINOJIHEHHBIX 33JJaHUH, COACPIKAT OMIMOKU

Y 1oBieTBO-
PUTEIBHO

50-62

E — nmocpeactBeHHO — TeopeTuyeckoe
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE MPAKTUYECKHE HABBIKU PAOOTHI

He C(pOpMUPOBAHBI, MHOTHE IIPEyCMOTPEHHbIE
nporpamMMoil o0ydeHus: yueOHble 3a/1aHus

HE BBINTOJIHEHBI JINOO KaYeCTBO BHITIOJHEHUS
HEKOTOPBIX M3 HUX OLIEHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIbHOMY

3aureHo

Heynosnerso-
PHUTEIBHO

21-49

FX — Hey10BIETBOPUTENIBHO — TEOPETHUECKOE
CoJIepKaHNe Kypca OCBOCHO YaCTUYHO;
HE00X0/IMMbIE MPAKTUUYECKNE HABBIKU PaOOTHI
He c(hOPMUPOBAHBI; OOJIBITUHCTBO
IPEIyCMOTPEHHBIX MPOrpaMMOii 00yUYeHus
y4eOHBIX 3aJJaHU{ HE BBITOJIHEHO JTHO0 Ka4yeCTBO
UX BBITOJIHEHUS OIIEHEHO YHCIIOM 0alioB,
OJM3KUM K MUHUMAJIBHOMY; TIPH
JIOTIOJTHUTEIILHON CaMOCTOSITENbHOM paboTe Hajl
MaTepHalioM Kypca BO3MOYKHO TTOBBIIIICHHE
Ka4yecTBa BBIIOJHEHHs YUEOHBIX 3a1aHUI

Heynosnerso-
PUTENBHO

0-20

F — Hey1OBIETBOPUTENBEHO — TEOPETUUYECKOE
coJiepKaHue Kypca He OCBOCHO; HEOOXOJUMbIe
MPAKTUYCCKHUE HABBIKN pa6OTI)I

He C()OPMUPOBAHBI; BCE BBHITIOIHEHHBIC yUeOHBIE
3aJIaHusl COJIEPKAT TPyObIe OITUOKH,
JOTIOTHUTETIbHAS CaMOCTOSITeNIbHAs paboTa Ha/l
MaTepHaioM Kypca He IPUBEIET K KaKOMY-TTH00
SHAYMMOMY IOBBINICHUTO KAYCCTBA BBIMTOJIHCHUA

y4eOHBIX 3aJaHuI

He 3auteno




2. KOHTPOJIBHO-OINEHOYHBIE CPEACTBA

2.1. OueHoYHBIE CPEICTBA TEKYLIEr0 KOHTPOJIS

1. Cucrematuzamuss  UHGOPMAIMOHHOTO  MaTepuana: TPYIIHPOBKA,
TaOyIupoBaHue, rpauueckoe npeacTaBiICHuUE.

2. YucnoBble XapaKTEPUCTHKH MACCOBBIX SIBJICHHI: CpEJHHE BEIMYMHBI, UX
CBOICTBA; CPEAHUE OTKJIOHEHHUS], UX CBOKMCTBA; MOJA U MEINAHA.
CBsi3b XapaKTEPUCTUK CO CBOMCTBAMU OIICHKU MapaMETPOB.
['pynnupoBka JaHHBIX.
TabynupoBaHue TaHHBIX.
['paduueckoe npeacTaBieHUE TaHHbBIX.
OMIIMPUYECKHUE YUCIIOBBIE XapaKTEPUCTUKN MACCOBBIX SIBJICHUM.
TeopeTnueckre 4McI0BbIE XaPAKTEPUCTUKU MACCOBBIX SIBJICHUU.
CpenHue BEIUYUHBL.

10 CBoiicTBa CpeTHUX BEIHUHMH.

11. Cpennee OTKIOHEHHE.

12. Chopmynupyiite ompeneieHue IUCIEPCUH € CPEIHEKBATPATUUYECKOTO
OTKJIOHCHHSI.

13. CBoiicTBa AUCTICPCHH.

14. ChpopmynupyiiTe onpeaeneHre MObl.

15. ChopmynupyiiTe onpeaeieHue MeIuaHbl.

16.CBsI3p  XapakTEpUCTUK CO CBOMCTBAaMHU OLIGHKM [apaMeTpoB  —
HECMEILIEHHOCTb.

17.CBsi3p  XapaKTepUCTUK CO CBOWMCTBAMHM OILICHKH I[apaMeTpPOB  —
3 PEKTUBHOCTE.

18.CBsi3p  XapaKTEepUCTUK CO CBOWMCTBAMHM OIICHKH I[apaMeTpOB  —
COCTOSITENTHHOCTb.

19. [apameTpudeckre CTaTUCTHUYECKHE KPUTEPHH.

20. HemapameTpuieckne CTaTUCTHYECKHE KPUTEPHH.

21. ToueuHble OIIEHKH TTapaMETPOB.

22. ChopmynupyiiTe MOHATHE UHTEPBAIBHOMN OLIEHKH BEHIOOPOYHOTO CPETHETO.

23. ChopMynupyiiTe IOHIATHE HHTEPBATLHOMN OIICHKHU JAUCTICPCHH.

24. Chopmynupyiite onpeneneHne CTaTUCTUYECKOM TUIIOTE3bI.

25. Chopmynupyiite onpeneseHrue HyJIeBOW THIOTE3HI.

26. Chopmynupyiite onpeneneHue aaTbTepPHATUBHOM TUTIOTE3HI.

2. YpoBeHb 3HAUMMOCTH U Ha/ICKHOCTH.

28. TloHsiTrEe KOPPESIIIH.

29. KoppensimonHast MOJENb.

30. Onenka TecHOTHI cBsi3u. KoaddurmenT koppensiuu (BBIOOPOUHBIH).

31. CpoiicTBa K03 hULIEHTA KOPPEISALIUH.

32. O1eHka 10CTOBEPHOCTH.

33. Koaddunment koppensuuun CriupmeHa.

34. Koapdunment koppensiuu Kenaamnna.

35. Koadppunment koppensiiuu [upcona.

36. JIunetinas mapHasi perpeccusi.

©CoOoNo Ok



37. ®opmyiibl 4181 pacuera K03 OUITMEHTOB PErpecCcuu.

38. YpaBHeHue perpeccuu: KBaapaTudHoe.
39. YpaBHeHUE perpeccuu: moka3aTelbHOe.

40. YpaBHEeHHE perpeccu: JorapuMuaecKkoe.

le/IMeprIe 3alaHus 1JISl MPAKTHYECCKUX 3aHATHH

1. B tabnuiie npuBeieHbI BELIOOPOYHBIC JTAHHBIC.

93, 209, 135,
251, 53, 142,
96, 206, 138,
253, 50, 145,
81, 120, 135,

Tpedyercs:

CoNoORrLDdE

216, 206, 80, 197, 134,
120, 177, 159, 111, 185,
213, 209, 77, 200, 131,
117, 180, 156, 113, 181,
220, 144, 152, 150, 110,

CocTaBuTh BapUAILIMOHHBIN PSII.
Haitt 0OTHOCHUTENBHBIE YaCTOTHI.
Haiitu BEIOOpOUHOE CpeniHee.
Haiitu BEIOOPOUHYIO JUCTIEPCHIO.
Haittn ncnpaBieHHYIO TUCHEPCUIO.
Haiitu cpenHee kBaipaTUYECKOE OTKIOHEHHUE.
[TocTpouTs TUCTOrpaMMY.
[TocTpOUTH MONUTOH.
[IpoBepUTh MOTYyYEHHBIE PE3YNBTATBl U CPABHUTH MX C PE3yJIbTATAMM,

145, 183 80
200, 191 53
148, 180 77
203, 188 50
118, 140 81

TIOJTYYCHHBIMH TIPU PelIeHUH 3afanuii cpeacrBamu MS Excel.

2. B taGnuiie npuBeneHbl BEIOOPOUYHBIE TaHHBIE.
20,2 234 22,0 185 235 248
242 243 225 16,0 204 18,2
22,3 19,2 19,4 16,7 22,4 19,7
19,8 17,0 18,7 24,2 23,4 245
25,0 16,8 24,3 194 18,7 20,4
TpeOyercs:
1. CocTaBUTh MHTEPBAJIbHBIN BaPUALIMOHHBIN P,
2. BeluncnuTh  OTHOCHUTENIBHBIE  YacTOThI  (YAaCTOCTH).

0o(OpMUTH B BUIC TaOJIUIIBI.

ONo kW

Brruncnuth BEIOOpOUHOE CpeHee.
Brruncnuth BEIOOPOUHYIO TUCTIEPCHIO.
BrruncnuTh UCpaBiIeHHYIO TUCIICPCUU.
Briuncnuth cpeiHee KBaIpaTUue€CKOE OTKIOHEHUE.
[TocTpOUTh MOJIMIOH U TUCTOTPAMMY.

[IpoBepuTh MOTYyYEHHBIE PE3YJIbTAThl U CPABHUTHh MX C PE3yJbTaTaMH,

MOJYYCHHBIMH TIPU PEIICHUH 3aanuii cpeactBamu MS Excel.

216
251
209
253
220

Pesynbrarsl



3. Hcnone3yst pe3yibTaThl peUIeHHs] MPEAbLAYIIeH 3anadul U KpUTepui
[Mupcona y*, nmpu ypoBHE 3HAYMMOCTH « =0,05 MPOBEPUTH TMIIOTE3Y O HOPMAILHOM
pacnpezieieHuu UCCIeayeMOoro Mpu3Haka B reHepaibHOW COBOKYITHOCTH.

4, W3 mepeyncieHHoro HKe CIUCKa OMPENeTUTh OIMOKH, BO3HUKAIOIINE
Ha JTane cOopa mHOOpPMaNMKM, W OMMOKH, BO3HMKAIOIIME Ha 3Tame 00padOTKH
CTaTUCTUYCCKOU MH(OPMAIINH:
nedeKThl B ONPEISIICHUN SAMHNIIBI B 00bEeKTa HAOIIOICHUS;

HETOYHOCTHU B KJIaCCHU(PHUKAITUY;
HEYeTKas TPYIIUPOBKa,
HENpaBWJIbHAS WHTEPIpPETAIlUsl XapakTepa CBS3U MEXKIY CBOMCTBAMH

OOwx>

00BEKTA;

OIMOOYHBIN BEIOOP 0OBEKTOB HAOIIOICHMUS;

CO3HATEJIbHOE UCKAXKEHHE JIaHHBIX MPHU OMPOCax;

HEBEpHOE rpaduuecKoe Npe/ICTaBICHUE, BBOIAIIEE B 320y KICHHUE;
UTHOPUPOBAHUE PA3JINYMM B CTENIEHU BapUalluy Pa3HbIX TPU3HAKOB;
HEIpaBUIbHOE UCTOJIKOBAHUE PETUCTPUPYEMOIO NMPU3HAKA.

B nmerckom cany 10 rpynn gererd mo 20 yenoBek B Kaxkuaou. s
YCTAaHOBJICHUSI CpPEIHEro Beca JeTed CclleqyeT IPOBECTU CEPUMHYIO0 BBIOOPKY
METOJIOM MEXaHMYECKOro O0TOOpa Tak, 4YToObl C BeposTHOCThIO 0,954 ommbOka
BbIOOpKH He npeBbimana 0,2 kr. Ha ocHOoBe mpenpiayumx o0cien0BaHnii U3BECTHO,
4TO Aucrepcust cepuitHoi BeIOOpku paBHa 0,5. Ompenenautb HEOOXOIUMBIH 00BEM
BBIOOPOYHON COBOKYITHOCTH.

6. [IpoBepuTh TIUIOTE3y O COOTBETCTBMM JAHHOTO PaCIpPEICIICHUS
2
HOpPMaJbHOMY (TCOPETHUECKOMY), paccyutaTh 4 , OIIEHHTh €ro 3HAauYCHHE,

UCIIOJIb3Ysl JIaHHbBIE TaOJHUIIBI.
[TomyuyeHo cnenmyroiee pacrpezesieHue BbIOOPKU (MPUMEHSIICS COOCTBEHHO-
CITy4alHbIA 0ecroOBTOPHBIN 5%-HbIN 0TOOD):
YacTUuHBII UHTEpBAJ 10-15 | 15-20 | 2025 | 25-30 | 30-35
YacToTa BapuaHT MHTEpBaJIa 2 4 8 4 2
Boruncnauts:
— ¢ BeposSITHOCTHIO 0,95 rpaHullbl AJisi TEHEPATLHOTO CPETHETO;
— JIOBEPHUTEIIbHYIO BEPOSITHOCTh TOTO, YTO BHIOOPOYHOE CPEIHEE OTINYACTCS
OT I'eHepaJIbHOTO cpeHero He Oosee yeM Ha 0,3;
— MUHUMAQJIbHBIM 00bEM BBIOOPKH, TapaHTUPYIOMUK ¢ BeposTHOCThIO 0,99
npenesbHyIo omuOKy BeIOOpKH 0,5.

co-—Temm

2.2. OueHOYHBbIE CPEACTBA JJIf IPOMEKYTOYHOM aTTecTAIMU

TeopeTquCKne BOIIPOCHI AJIA ITPOBECACHUA 3a1Y€Ta

1. Mecro u poib MareMaTH4eCKoW oOOpaOOTKM JaHHBIX B TICHXOJIOTO-
MEeJIarOTMIeCKUX UCCIIECIOBAHUSX.
2.  OOmue u crienuaibHbIe METObI, UCIIOJIb3yEMbIC B UCCIIEAOBAHUSIX.

3. T'enepanbHasi COBOKYMHOCTb W BBIOOpKAa (3aBUCHMAs, HE3aBUCUMAS,
OJIHOPOJIHAS, PEIPE3CHTATUBHAS ).



PR R©O~NO O A

0.
1.
2.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,

CnocoOb1 hopMupOBaHUs PEIIPE3EHTATUBHON BHIOOPKH.

[Tonsitne n3mepenus. TUTTBI U3MEPUTEIBHBIX KA.

HomunatvBHas mikaia (HOMUHAIBHAS WIIH 1ITKaJIa HAMMEHOBAHUH ).
Panrosas mkana (mopsakoBas, OpJuHapHas).

NurtepBanbHas mkaia (IKaia paBHbIX HHTEPBAJIOB).

[IIxana oTHOIIEHUH (I1IKaJda paBHBIX OTHOIIECHUN).

N3meHeHne MOIITHOCTH TIIKAJIBI.

KonuyecTBeHHBIE METO/IBI OLIEHKH IICUXO0JIOTO-T1€JaTOTHYECKUX SIBJICHUM.
OcHoOBHBIE MpaBUIia TOCTPOCHUS TAOJIHLI.

[TpuHIUIIBI TOCTPOCHUS CTATUCTUYECKUX IPAPUKOB.

AOGCOIIIOTHBIEC BETMYUHBL: OPMBI U BUJIBI.

OTHOCHUTENbHBIEC BETUYUHBL: (POPMBI U BUJIBI.

YcaoBus u 061acTh MPUMEHEHHS A0COTIOTHBIX U OTHOCUTEIBHBIX BEJTUYHH.
Cpennue BeTUYUHBL: TPUHITUIIBI U YCIIOBHS HAX0XKICHHUSL.

Buapl cpeHUX BETMYHH.

CTpyKTypHBIE CpeHUE: MOJa U MEJUaHa.

[Tokazarenu Bapualuu, BUJibl, METO/bI pacyeTa, UCIOIb30BAHUE.
BriOopouHas aucnepcust v CTaHIapTHOE OTKJIOHEHUE.

OCHOBHBIEC ATallbl HAYYHOT'O HCCIEIOBAHUS U MECTO OOpabOTKHU JAaHHBIX

IIPU €0 MPOBEJICHUU.

23.
Excel.
24.

Bnecenue JaHHBIX W HX OpraHu3alusd B 3JICKTPOHHBIX Ta6JII/IIIaX THIIA

Pacuér CPCOHCTO 3HAYCHHUA N CTAHAAPTHOI'O OTKIIOHCHHA B J3JICKTPOHHBIX

tabimuax tumna Excel.

25. CpaBHeHHE ABYX BBIOOPOK.

26. JloCTOBEpHOCTD pa3IuuHil.

27. YpOBHU 3HAYUMOCTH.

28. TloHsTHE O CTATUCTUYECKUX TUITOTE3AX.

29. CrarucTuveckue TUIOTe3bl: HyJeBas U allbTepHATHBHAS.

30. Meroabl MPOBEPKH TUTIOTE3.

31. Craructudyeckue KpuTepuH.

32. OOocHOBaHUs AJis BEIOOpA CTATUCTHUECKOTO KPUTEPHSI.

33.  MOIIHOCTh CTATUCTUYECKOTO KPUTEPHS.

34. [loBepuTenbHbIE HHTEPBAJIBI U UX CMBICI.

35. OcHOBHBIE 3a/a4yM, pelIaeMbple C TIOMOIIBI0 HEmapaMeTPUUECKUX
KpUTEPUEB.

36. OcHOBHBIE 3a/1a4H, pelIaeMble C TOMOUIbIO TAPaMETPUUECKUX KPUTEPHUEB.

37. Ormenka paznuuuii o kpureputo duiepa.

38. Ormenka paznuuuii o kpureputo CThIOICHTA.

39. Orpannuenus kpurepueB Oumepa u CTbIOJEHTA.

40. Kpurepuit CTeiofieHTa A1 CpaBHEHHS JBYX TPYI JaHHBIX. Ero cMeich u
OTpaHUYCHHUS.

41. Kpurepuu Xu-KBaapar, X NpeJHa3HAUYCHUE U OTPAHUUYCHHUS.

42. B3auMOCBA3b U B3aUMO3aBUCUMOCTh TPYII JTaHHbIX.

43. Koppensuus u ee CMBIC].



44, 3HAYUMOCTb KOPPEJSLIUOHHOM CBS3H.

45.  AJNropuTt™m mpoBEAEHUS KOPPETSAIUOHHOTO aHAIN3a.

46. HemapameTrpudeckue METOABI OTIPEACIECHUS TECHOTHI CBS3H.

47. TlapameTpudeckue METObl ONIPEACICHUS TECHOTHI CBA3HU.

48. Koaddumument xoppemsiuu [Tupcona.

49. PaHroast KOppemsIIus.

50. Koaddunuent xoppensaunu CriupmeHa.

51. Koaddumnuent perpeccun.

52. KoaddunueHt geTepMuHaIum.

53. IIpoBeneHue KOPPENSIMOHHOTO aHalu3a B JJIEKTPOHHBIX TaOJMIAaX TUIIA
Excel.

54. MHuorodyHKIHOHATbHBIE CTATUCTUUYECKUE KPUTEPUU, UX JIOCTOMHCTBA U
OTpaHUYCHHS.

55. PerpeccroHHBINM aHAJIU3 U €T0 CMBICIL.

56. VYpaBHeHHUE MapHOW PETPECCUM.

57. MHOroMepHbIil KOPPEISIIUOHHBIN aHATH3.

58. IIpuemsl OIIeHKH CYIIECTBEHHOCTH KO3(DPHUITMEHTOB PETPECCHH.

59. Brruncienne k03¢ GUIMEHTOB JTUHEHHON PErpecCHOHHOM 3aBHCHMOCTH B
AJIEKTPOHHBIX Tabnuiax tuma Excel.

60. HenuneiiHble perpecCHOHHBIE 3aBUCUMOCTH.

61. BpiOOp onTUMAaNBEHON PETPECCUOHHON 3aBUCUMOCTH.

62. OrmeHku KauecTBa MOJTYYEHHBIX MATEMAaTUUECKUX MOJICIICH.

63. IlocTpoeHne TOYEUHBIX U MHTEPBAIBHBIX MPOTHO30B HAa OCHOBE
PETrPECCUOHHON MOJIEIIH.

64. Jlucnepcus. E€ cmbicn u 3HaueHue.

65. JlucrnepcHOHHBIN aHAU3.

66. ['paHuIel MPUMEHEHNS TUCTIEPCUOHHOTO aHAIM3A.

67. OmHO(DaKTOPHBINA AMCTIEPCUOHHBIN aHATH3.

68. JIByx(aKTOpHBIN AUCTIEPCHOHHBINA aHAIN3.

69. Aunroput™M TmOCTpOeHUS TpadUKOB IBYX(PAKTOPHBIX MATEMATHYCCKUX
MOJENEN.

70. Crartuctudeckass o00paOOTKa [aHHBIX C TOMOIIBIO KOMITHIOTEPHBIX
IpPOrpaMM.

IIpuMepHbIe NpaKTHYECKHE 3aJaHNUS /ISl IPOBEICHUS 3a4eTa

1. B pesynbrare TeCTUpOBaHHS CHOCOOHOCTEH K aOCTPAKTHOMY MBIIUICHUIO
JIBYX KJIACCOB O0YyYarOIMMUXCsl ObLIN MOYYSHBI CIEAYIOIINE pe3ybTaThl. A Kiacc: 25,
18, 9, 13, 8, 20, 25, 18, 6, 12, 7, 18, 8, 22, 23, 17, 20, 23, 6, 8. b xnacc: 20, 18, 10, 7,
9, 18, 12, 12, 13, 19, 22, 22, 16, 18, 21, 24, 8, 18, 14, 11. Onpeaenuts: pazmax
BBIOOPOK, MHHUMAJbHBIE M MaKCUMaJbHbIE 3HAYEHUs, PacCUUTaTh BHIOOPOYHOE
cpeliHee, BBIOOPOUYHYIO AMCIEPCUI0, onmpenenuTbh moay. Iloctpouth rucrorpammy,
MIOJIUTOH U KyMYJISTY.

2. B pesynbrare TecTUpOBaHUS CHOCOOHOCTEM K aOCTPaKTHOMY MBIILUICHHUIO

JIBYX KJIaCCOB O0Yy4aroIuxcsl ObUIM MOYYEeHbI CIEAYIOIIME pe3yabTaThl. A Kiacc: 25,
18,9, 13, 8, 20, 25, 18, 6, 12, 7, 18, 8, 22, 23, 17, 20, 23, 6, 8. b knacc: 20, 18, 10, 7,



9,18, 12,12, 13, 19, 22, 22, 16, 18, 21, 24, §, 18, 14, 11. OnpeaenuTb UMEIOTCS U
CYLIECTBEHHBIC  pa3iuuus B  pe3yJdbTaTax  TECTUPOBAHUS  CIIOCOOHOCTEH
oOydJaronmmxcss B CpaBHHBAeMbIX Tpynmax Ha ypoBHe 3HauumocTtu 0,05 m 0,01.
Pe3ynbTaThl ©13MEepeHH HE3aBUCUMBI. BBIBOIbI 000CHOBAT.

3. BbIOopke cTyAeHTOB Ipeasiarajoch OTBETUTh Ha Bompoc: «Kakoil ypoBeHb
pPa3BUTHS KaXIOr0 M3 IMEPEYMCICHHBIX KayeCTB HEOOXOAUM [UIsl IMPENoaaBaTelIs
By3a?». Ouenka npousBoguiack mno 10-OanpHol mikane. [lapamnensHo € 3TUM
oOcnenoBaiach BbIOOpKa U3 mpenogaBateneil. WMHnuBHayanbHash JAHArHOCTHKA
MPOU3BOIMIIACH 110 TOMY € HA0Opy JIMYHOCTHBIX KayeCTB, KOTOPBIN MPEIbIBIISIICA
BBIOOPKE CTYICHTOB.

B taGnuie npencraBieHbl cpeJHUE 3HAYEHUS, TOJTyYeHHbIE ISl KaXKI0T0 U3
KaueCTB B BBIOOPKE CTYJICHTOB («3TAJIOHHBIN Psi/»), U UHIMBUIyaIbHbIC 3HAUCHUS
OJTHOTO U3 MPENOIaBaTEIICH.

Onpenenuth, HACKOJIbKO MHANBUAYAJIbHBIN Npoduiis mpenoaasarens H-pa
KOPPEIUPYET € ATATOHHBIM NPOpUIIEM.

Bapuantbl
1 2 3 4 5 6
Ne(HanmmenoBanus kauecTB| X1 [ Xo | X1 | Xo | X1 | Xo [ X1 | Xo | X1 | Xo| X1 | X2
1 [[Ipodeccrnonannzm 9,45|8,45(9,55/8,55| 7,16 |8,65(9,75( 8,75 | 9,85 [9,85|9,95| 6,8

CriocobHoCTs Kk 9,41(7,550,51| 7,65 | 7,22 7,75/9,71| 7,85 | 9,81 9,39/8,23| 6,23

2 [TBOpPUYECTBY

3 [YMenue o0marecs 8,99(9,45(9,09 9,55 | 7,32 19,65(9,29( 9,75 | 9,39 |8,85|8,99| 7,85

4 |CaMOKPHUTHYHOCTb 8,64/8,158,74/8,25| 7,76 | 8,8 9,07 8,45 | 9,04 |8,55|7,23| 9,56

5 [Beiaepikka 8,77(7,1218,87| 7,22 | 8,65 |7,568,94| 9,45 | 8,56 [7,95|8,23| 8,23
OO0t ypoBeHb

8,45|6,658,55| 6,75 | 8,84 |8,5618,75| 6,95 | 8,85 |7,55|9,12| 6,89
6 [KyIbTYypBI

7 |Heprus, akTUBHOCTb 7,56(8,99/7,66( 9,09 | 8,97 19,19(7,86(9,29 | 7,96 [7,52| 8,5 | 8,96
8
9

["MOKOCTL MOBEAECHUS 7,12(7,12[7,22| 7,22 | 9,19 |7,32|7,42| 7,42 | 7,52 [7,52| 8,6 | 9,25
[{eneycTpeMIeHHOCTh 7,0216,3(7,12| 6,4 | 9,61 | 6,5(7,32| 7,5 | 7,42 [7,05/ 9,5 | 9,45

10[OTBETCTBEHHOCTE 6,96(7,15(7,06| 7,25| 9,65 |7,35(7,26| 7,45 | 7,36 | 6,7 | 7,1 | 8,11
11/CaMOKPUTHYHOCTH 8,56(7,23|7,56| 8,23 | 8,12 |9,23|8,12( 7,14 | 6,14 (8,96|9,23| 8,12
12[[TopsiI0OYHOCTD 9,238,14(8,56| 9,45 | 8,25 [8,4619,75| 8,23 | 7,23 |8,64(9,16| 8,95

4. BpIIBUTH HATMYME U XapaKTEP KOPPEIALMOHHOM CBA3U MEXKAY MPU3HAKAMU
ny.

: 25, 28, 26, 27, 24, 27, 28, 31, 26, 29, 13, 16, 12, 15, 28, 31, 27, 30, 20, 23.
:22,22,19,20, 12, 16, 20, 21, 16, 16, 15, 18, 26, 30, 27, 31, 19, 19, 18, 22.

5. B BeiOOpKe U3 28 MY>KUMH-PYKOBOJUTENEH MPOBOAUIOCH 0OCIIEIOBAHUE C
nomoiplo 16-paktopHoro nuuyHoctHoro omnpocHuka P.b. Kerenna. B TaGnwuie
NpPUBEACHBl MHAMBUAYAIbHbIE 3HAUYEHUS HUCHBITYeMbIX 10 ¢akrtopy N. JlaHHble
CTpYIIHUPOBAHBl 1O BO3PACTHBIM rpynmnaM. MOXHO 1M yTBEpXKAaTh, YTO €CTh
onpejesieHHass TEHACHIUs W3MEeHeHus 3HadeHuil ¢aktopa N mnpu mnepexone OT
IpyIIbI K Tpynmne?

Bapuanrt 1 Bapuant 2 Bapuant 3

[p.1[Cp.2[0p.30p.ACp. 1[Tp.2Tp.3[Cp.4Cp.1[p.2|Cp.3Cp.4

X
X
Y




4 12211622 |12 |66 48|66 |24 25|26 |27
20114 (241246042 |72 72[50 |32 |62 |62
10|16 |28 |18 |26 (48| /0 |54 |16 |38 | 60 | 44
16 |20 |18 |18 {48 |60 | 54 |54 | 38 |50 | 44 | 44
2012413220160 | 72196 |60 |50[62]70]|50
14121128 2042|6384 |55[32|53| 74|45
24 118 20|26 |72 54|60 |78[62]|44 |50 |68

6. B BbIOOpKe cTyneHToB (akynbrera ncuxosnoruu CankT-IlerepOyprckoro
YHUBEPCUTETA C TMOMOUIBIO «KAapaHJAIIHOTO» TECTa OMNPENeNsuIoCh IMpeolaagaHue
jgeBoro (komumdectBo A) wim mpaBoro (konuuectBo B) rmaza B mpuuenbHOM
cnocoOHocTH ria3. CoBMaialoT JIM 3T JaHHBIE C pe3yibTaTaMu obcienoBanust 100
CTyI€HTOB  MEIMIIMHCKHX CIHEUHUAIBHOCTEHW, MPEACTABICHHBIMU B  JIPYIOM
DKCHEPUMEHTE?

1 BapuanT|2 BapuaHT|3 BapuaHT| 4 BApUAHT | 5 BApUAHT
A|B|A|B|A| B |A B A B

CryneHtbl-ticuxoyioru| 6 8 8 6 | 5 8 [ 19| 25 16 | 18
CTyieHThl MEIUKU 19 |81 | 75 | 25|15 | 85 [ 45| 55 68 | 32




9, JIncT aonoJiHeHHH H H3MeHeHH T
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