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1. HEJIA U 3AJAYU JTUCHUTIJIMHBI
ean ocBOeHUSI TUCHUILIMHBI (MOIYJISA):

Lenpb u 331241 TUCHUTUIAHBI

Lenbro OCBOEHUS TUCIMIUIMHEI ABISETCS: COPMHUPOBATH Y CTYAEHTOB HEOOXOAUMBIN
00BEM TEOPETUYECKUX 3HAHUH, MPAKTHYECKIX YMEHHUH U HABHIKOB MaTEMaTUYECKOTO
KOMIBIOTEPHOT'O MOJICTUPOBAHMSI B IPOIIECcCEe peIIeHUs 3a7ay 00pa30BaTeIbHON U
npoQecCHOHANIbHO JeATeIHOCTH B cpelie makera nporpamm IBM SPSS Statistics v.22., B cpene
R Commander.

3agaum :

3amauaMy OCBOCHHUS AUCIUTUINHBI SIBIISFOTCS:

- U3YYUTh OCHOBHEIE UJIEW BEIOOPOYHOTO METO/IA.

- OCBOUTbH OCHOBHBIE BUIBI CTATUCTUYECKOTO aHAJIM3a JAHHBIX,

- YMETh TIPOBEPSATH OCHOBHBIE CTATUCTHYECKUE THITOTe3bI B cpee SPSS, B cpene R
Commander. YMeTs NpUMEHSTh X Ha TPaKTHKE, B TOM YMCIIC U B 3aJ1a4aX, CBA3aHHBIX C Oyaymiei
CTEUATBHOCTBIO.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII
Huxn (pazmen) OIl: B1.0
TpedoBanus K NpeABAPUTEIBHON MOAT0OTOBKE 00y4aKOIIerocs:

OO6yyaromuecs JOJKHBI UMETh MPEACTaBIEHUE 00 OCHOBHBIX MOHATHSAX TEOPUHU
BEPOSATHOCTEN U MATEMATUYECKON CTATUCTUKN HA YPOBHE Kypca CpeIHEN IIKOJIbI, BIAJETh
HaBbIKaMU pabOTHI C KOMITBIOTEPOM U TaOJIMYHBIM MPOLECCOPOM Ha YPOBHE Kypca HH(DOPMATUKHI
CpeaHEN MIKOJIBI.

Bgenenue B mpodeccuoHanbHyro OesTebHOCTh

BBenenue B METOZ0JIOTHIO HAYYHOTO UCCIIEI0BAHUS

JAucuunianabl (MOAYJIM) U MPAKTUKH, JJI51 KOTOPbIX OCBOEHUE TAHHOM M CIUTIIMHbI
(MoayJis1) He00OX0AUMO KaK MpealiecTBylolee:

NudopmanioHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B MPO(PECCUOHAIBHOMN 1eATeIbHOCTH

[IpodeccronanbHas KOMIETEHTHOCTh COBPEMEHHOTO Tearora

[IpennumnnomMHas npakTuka

3. ObPBEM JJUCHUIIJINHbI

OO0mas Tpy10eMKOCTh 3 3ET
Yacos 1o yueOHOMY IIIaHy 108
B TOM 4HCJIe:

caMOoCTOsITeNIbHas paboTa | 84

4. IINTAHUPYEMBIE PE3YJIBTATbBI ObYYEHMUS 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIbTATAMHU OCBOEHMUSA
OBPA3OBATEJIbHOM PO PAMMBI

OIIK-8.3: [IpumMensieT cnenuaabHble HayYHbIC 3HaHUS U1 aHaiu3a 3¢ (HEeKTUBHOCTH CBOEH
ME€AroruYECKOM EATENBHOCTH

OIIK-9.1: [TpuBoIuT 0OBSICHEHNE TIPUHIIMIIOB paOOTHI COBPEMEHHBIX WH()OPMAIIMOHHBIX
TEXHOJIOTUU

OIIK-9.2: BeibupaeT coBpeMeHHbIE HHPOPMAITMOHHBIE TEXHOJIOTHH, HEOOX0TUMBIE 15
pelnieHus 3a1a4 npoQecCuOHAIBHON AeATeTbHOCTH



OLCHUBACT MPCAJIOKCHHBIC CIIOCOOBI C TOYKHU 3pCHUSA COOTBCTCTBHA LCJIN ITPOCKTA

OIIK-9.3: [IpumensieT coBpeMeHHbIe HH(POPMALIMOHHBIE TEXHOJIOTUH B IIpoIecce
[1E€aroruYECKOM eATENIbHOCTH

VK-1.1: Ananusupyer 3a1a4dy, BbIIEIS e¢ 0a30BbIe COCTABIIAIONINE

YK-1.2: Onpenensier, MHTEPIPETHPYET U paHKUPYET UHDOpMAIIHIO, TPeOYyEeMYIO s
peuieHus OCTaBICHHOW 3a1a4u

VYK-2.2: [Ipemnaraer cioco0bl pelieHus: IOCTaBICHHBIX 33a7a4 M 0KUJaeMbIe Pe3YIbTaThl;

5. BUIbl KOHTPOJIAA

Bunsl koHTpONIL B cemecTpax:

3a4Y€ThI

6

6. AA3BIK ITPETIIOJABAHUA

SI3BIK TIpenojaBaHust: PyCCKU.

7. CTPYKTYPA U COAEP KAHUE JUCHUIIVIMHBI MOAYJIs)

HaumeHoBaHue pa3ieioB U TeM

Bun
3aHATHSA

Cem.

Yacos

IIpumeyanue

Paznen 1. MeTognueckre OCHOBEI
TJIAHUPOBAHUS UCCIICIOBAHMS.

11

[IpenMetr MaTeMaTU4ECKOM CTATUCTUKH.
OcCHOBHBIE 3aJa41 1 OCHOBHOU METOI
CTaTUCTHUKH.

Jlek

1.2

OCHOBHBIE TOHATHSI MATEMaTUYECKOU
CTaTUCTUKH, TeHEepaIbHAasi COBOKYITHOCTD,
BBIOOPKA, 00hEM BBIOOPKHU. BHibl BEIOOPOK.

IIp

1.3

MareMaTuuecKkre OCHOBBI TIJIAaHUPOBAHMS
HCCIEI0BaHU

[IpeameT MaTeMaTHYECKON CTATUCTUKH.
OcHOBHAas 3a/1aya 1 OCHOBHOU METOJT
ctaTUCTUKU. OCHOBHBIE HOHATHS
MaTeMaTHYeCKOW CTaTUCTUKH, TeHepaIbHas
COBOKYITHOCTb, BEIOOPKA, 00bEM BBIOOPKHU.
Bubr BEIOOPOK.

Cp

10

Paznen 2. Metoiet 00pab0oTKH OJHOMEPHBIX
JAHHBIX.

2.1

Yucnossie XapPaKTCPUCTUKHU
CTaTUCTUYCCKUX PAOOB: MCPLI HeHTpaHBHOﬁ
TCHACHIWU U MEPbl U3BMCHUYNBOCTU

Jlex

2.2

UncnoBble XapaKTEPUCTUKH
CTATUCTUYECKHUX PAJIOB: MEPHI HEHTPAILHOU
TEHJEHIUU U MEPbl U3MEHYNUBOCTH:
cpenHue, MoJa, MeJraHa, BEIOOpOYHast
JTUCTIEPCHs], CpeJIHEE KBAAPAaTUUHOE
OTKJIOHEHUE. VIHTepBallbHbBIE PSAbL,
WHTEPBAJIbHBIE OLICHKHU.




2.3

HucnoBsle XapaKTEpPUCTUKU

CTaTUCTUYECKUX PAJIOB: MEPHI LEHTPAIBHOU

TEHJECHLUN U MEPbl U3MEHYUBOCTH:
cpenHue, MoJa, MeMaHa, BBIOOpOoYHast
JHUCIIEPCHs, CPEIHEE KBAJAPATUYHOE
OTKJIOHEHUE. MIHTepBalIbHbBIE PABL,
VHTEPBAIIbHBIE OLICHKU.

Cp

10

Paznen 3. I'padudeckoe npecTaBiIeHUE
CTaTUCTHUYECKOW MHPOPMALIUU

3.1

I'paduueckoe npeacraBieHne
CTaTUCTHYECKOW MHPOPMALINU:
IIOJINTOH 4aCcTOT, Kpyrosas Juarpamma,
THECTOTpaMMa.

Jlek

3.2

I'paduyeckoe npencraBieHue
CTaTUCTUYECKOM MH(pOopMaLuu:
IIOJIMTOH 4acTOT, Kpyrosas quarpamma,
THECTOTpaMMa.

O6paboTKa B MaKeTax Nporpamm.

Ip

3.3

. I'paduueckoe npeacraBneHue
CTaTUCTUYECKOM HH(popManuu:
IIOJIMTOH 4acTOT, Kpyrosas quarpamma,
THECTOTpaMMa.

O06paboTKa B MaKeTax Mporpamm.

Cp

14

3.4

HopMmaiibHbIi 3aKOH pacipeiesieHus U €ro
MIPUMEHEHHE

JIek

3.5

[IpoBepka HOPMAILHOCTH PACTIPEICICHUS

3.6

HopMmaiibHbIi 3aKOH pacipeesieHus U €ro
npumeHenue. [IpoBepka HOpMaTbHOCTH
pacnpeeneHus

Cp

10

3.7

DneMeHTbl KOPPEISILIHOHHOTO aHaIN3a.
PanroBas xoppensuus

Jlek

3.8

DneMeHTbl KOPPEISILIHOHHOTO aHaIN3a.
PanroBas xoppensuusi.

IIp

3.9

DneMeHTbl KOPPEISILIHOHHOTO aHaIN3a.
PanroBas xoppensuusi.

10

Paznen 4. [TpoBepka cTaTUCTUUYECKUX
TUNOTE3

4.1

CraTtucTudeckas IIPpOBCPKa CTATUCTUUCCKUX

TUIOTE3: OCHOBHBIE TIOHSTHSL.
CraTucTuyeckue rurnoTesbl (HyaeBas u
aIbTepHATHBHAS).

Jlex

4.2

OO0111e TPUHIKUIIBI TIPOBEPKU
CTaTUCTUYECKUX THIOTE3.

I1p

4.3

Cratuctuueckas MMPOBCPKA CTATUCTUUCCKUX

TUIOTE3: OCHOBHEIE ITOHATHS.
CraTucTuueckue TUnoTe3bl (HyaeBas u
anprepHaTuBHAs). OOIIME TPUHIIUIIBI
MIPOBEPKU CTATUCTHUUYECKUX TUTIOTE3.

Cp

10

4.4

HpOBepKa CTaTUCTUYCCKUX T'MIIOTE3 O
PaBCHCTBC CPCAHUX.

Jlex

4.5

OnnodakTOpHBIN AUCTIEPCHOHHBIN aHATH3




4.6 |IIpoBepka CTaTUCTUYECKUX THIIOTE3 O Cp 6 10
PaBEHCTBE CPEIHHUX.
OnHo(aKkTOpHBIN AMCIIEPCHOHHBIN aHAIH3
4.7 | DneMeHTHl perpecCHOHHOTO aHATN3A. Jlex 6 1
4.8 [DnemMeHTHI perpecCHOHHOTO aHAIH3A. Ip 6 1
4.9 [DneMeHTHI perpecCHOHHOTO aHAIH3A. Cp 6 10
Oo6pa3zoBarejibHbIE TEXHOJIOTHHU
[IpoGnemHuast nexuus, 1abopaTOpHbIE 3aHATHSA, IOATOTOBKA MpE3eHTaluil paboT B cpejie
pOrpamm.

DKCIpecc-0npoc B KOHIIE 3aHATHS Ha MPOBEPKY CTETICHN YCBOCHUSI HOBOTO METO/Ia

pelieHus 3a1a4 (caMocTosiTeNbHas padboTa)

Cnucok 00pa3oBaTe/IbHbIX TEXHOJIOT Wil

1 |HUudopmarmonnsie (1uppoBbie) TEXHOIOTHH
2 | TexHONMOTHH Pa3BUTHS KPUTHUECKOTO MBIILICHHSI
3 |IIpoekTHas TEXHOJIOTHS

8. OHEHOYHBIE MATEPHAJIbI IJI51 IIPOBEJAEHWA TEKYIIEA 1
MNPOMEXYTOYHOU ATTECTALIUAN

8.1. OneHoYHbIe MaTepHuaJIbI JAJIM IPOBeeHUs TeKYIIeill aTTecTalun

[Ipumep 3amanus: Jlana BEIOOpKA 1O ABYM MpU3HAKAM X - Bo3pact neteit (yier), Y —

BPEMs BBINIOJIHCHUA MaTEMATUYCCKOTO 3alaHs B MI/IH)I

1. Coznats ¢aitn OnlyOffice ¢ ucxoaupivMu naHHbIME. MICHOIB30BaTh METKH

IMEPEMEHHBIX.

2. BeruucianTe onucaTeabHbIe CTATUCTUKH / CpE€AHUEC, TUCIICPCHUHU, CTAHAAPTHBIC

OTKJIOHEHMS/ 00enX NEPEMEHHBIX U OOBIACHUTH UX HpaKTH‘{CCKI/II;'I CMBICIJI.

3. [loctpouts rpaduk aBymMepHOTO pacceuBanus. CaenaTh BBIBOJ O HAIUYUU

JIMHEHHOM CBSI3U MEXKIY TEePEMEHHBIMH.

4. Beruucnute k03Qduirert koppessaiuu [lupcona u chopMyanpoBaTh MOTHBIHN

BBIBO/I.

5. TIoCTPOUTD JIMHUIO TPEH A / TIPSIMYIO JTMHUIO PErPECCHH/.
6. CoxpanuTts daiin OnlyOffice.

Bo3MoskHbIe TEMBI pedepaToB

. Kpurepuii Crpronenra

. Kputepuii Bunkokcona

. Kpurepunit Mak-Hemapa

. YrnoBoe npeobpazoBanue duriepa

. U-xpurepuit ManHa-YuTHu

. Kpurepnii cornacus [Iupcona

. Koappunment koppensuu [upcona

. Knaccugukanus 3ai1a4 1 MET010B MX CTaTUCTUYECKOTO PeIlIeHUs

. [TapameTpuyeckue U HenmapaMeTpUIeCKUEe KPUTEPUH

10. Bo3MOXHOCTH U OTpaHUYEHHUS apaMETPUUECKUX U HEMTapAMETPUUECKUX KPUTEPUEB
11. McTopus BO3HUKHOBEHMS U Pa3BUTUS MATEMATUYECKOW CTATUCTUKHU

O 01N O~ W —




8.2. OIIeHO‘leIe MaTepuaJbl 1JId IPOBCACHUA l'[pOMG)KyTO‘[HOfI arrecranmuu

[Mpumepnsie Bompocs Tecta o Temel. (YK 1, YK 2)

Urto Takoe BRIOOPKA U reHepalibHAsl COBOKYITHOCTD (BBIOEPHUTE MTPABUIILHEIC
BBICKA3bIBaHHU S, OTHOCSIIIUECS K 3TUM MOHSITUSIM)?

a. BBIOOpKA — 3TO YacTh JItOJIeH, OTOOpAaHHAS U3 3HAYUTEIBHO OOJIbIIEH TI0 YHCIEHHOCTH
TPYIIIEL, KOTOpas Ha3bIBACTCS TCHEPATBHON COBOKYITHOCTBIO;

0. reHepagbHas COBOKYITHOCTh — 3TO YacCTh JIIOJICH, OTOOpaHHAs U3 3HAYUTEIEHO OOJIBIICH
10 YMCJICHHOCTH T'PYIIIBI, KOTOpas Ha3bIBaCTCS BEIOOPKA;

B. KOHEYHOH IICJTBI0 COIMOJIOTHYECKOTO UCCIICIOBAHMSI SIBIISICTCS PACIIPOCTPAHCHHE
BBIBOJIOB, TIOJYYCHHBIX Ha BEIOOPKE, HA BCIO M3YYaeMYIO TCHEPAIBHYIO COBOKYITHOCTb;

I'. KOHEYHOH IEJThI0 CTATUCTHIECCKOTO UCCIICIOBAHUS SIBJISICTCS PACIPOCTPAHEHHUE BBIBOJIOB,
MOJTYYEHHBIX Ha T€HEPATLHOW COBOKYITHOCTH, Ha BCIO U3Y4aeMYIO BEIOOPKY;

1. BBIOOpKH OBIBAIOT HE3aBHUCHMBIMU M 3aBUCUMBIMU;

€. TeHepalibHAsl COBOKYITHOCTH JIOJDKHA YJIOBJIETBOPSITh TPEOOBAHUIO PEIPE3CHTATUBHOCTH.

Urorossiii Tect (VK 1, YK 2, OIIK 8, OIIK 9)
Bormpoce! cpopmynrpoBaHbl B BUJIE TECTA C BBIOOPOUYHBIM OTBETOM CPEIU MPEIOAKEHHBIX
BAPUAHTOB TOJIBKO OJIMH IIPABWIbHBIA. Y KAXKHUTE €rO.

YacTs |
1. Haiimure pasmax psga 11, 12, 14, 14, 14, 15,17, 18

6 7 8

1. Cratuctuyeckoe pacnpeeeHue UMeeT BU]L
xi3789

ni246 10.

O06beM BEIOOPKH paBEH
27 22 4

3. Mopna psana 3,4, 6, 6,7, 10, 11, 12 paBaa
67 6,5
4. B pe3ynbTare U3MEpeHUs HEKOTOPOH BETMYMHBI ITOTYICHBI PE3YJIbTAThI

4,5;5,5; 6,5.
Torna HecMeleHHas OLleHKa JUCIIEPCUN paBHA

1 5,5 2

5. Han nosepurenbHbiii uHTepBal (18,44; 19,36). HalimuTe MaTeMaTnueckoe OKHIaHHE a

18 18,9 19

6. ToueyHast OIleHKa MAaTEMATUYECKOTO 0XKHIaHUSI HOPMAJIBHO PACIPEICICHHOTO IPU3HAKa
paBHa 15. Torna uHTepBanbHas OLIEHKA paBHA

(14,45; 15,55)  (14,25;15,55)  (14,6; 15,2)

7. B xaKkoii mikasie NpeAcTaBIeHO U3MEPEHUE — PACTIPEAEICHUE PECIIOHIEHTOB 10 BO3PACTY
HOMHUHAJILHON MOPSIKOBOU MHTEPBAIILHON

8. Ilepeuncinre XapaKTEPUCTUKHA KPUBOW HOPMAJIBHOTO PACIIPEAETICHUS

9. IlepBBIM 3TanioM MPUHATHS CTATUCTUYECKOTO PELICHHUSI SIBJIAETCS

- BBIJIBUKEHHE TUIIOTE3

- onpezeneHne o0beMa BEIOOPKU

- BBIOOD CTAaTUCTHUYECKOTO METO/A

10. HyneBas runoresa umeet Bua «HO: a = 12». AnpTepHaTUBHOM IMIOTE30i MOXKET OBITH
Hl:a=11 Hl:a=125 Hl:a 12

11. JIeBocTOpoHHSs KpUTHUECKasi 001aCTh ONpPEEIeTCs PAaBEHCTBOM

P (K [D1,55)=0,05 P (K[ 1,55)=0,05 P (1,50 K [J1,55)=0,05

Yactp 2



Pemnre 3amaun

12. HaiiTu MUHUMAaJbHBINA 00BbEM BBIOOPKH, IPU KOTOPOM C HaAEeKHOCTHIO 0,975 TOUHOCTH
OLICHKM MaT€MaTUYECKOTO 0’KMIaHUS & TEHEPATIbHON COBOKYITHOCTH I10 BBIOOPOUYHO cpeHei
paBHa 0 = 0,3, eciii U3BECTHO Cpe/IHEee KBAAPATUYHOE OTKIOHEHHE G = 1,2 HOpMaJIbHO
pacInpeeeHHON reHEPAIIbHOM COBOKYITHOCTH.

13. JIBa ncuxomnora npopamxupoBanu 11 GakTopoB, BAUSIONIMX HA MOBEACHHUE MOAPOCTKOB.
B uTore OblM MOJTy4EHBI IBE TOCIEI0BATEIBHOCTH PAHTOB!

Xi
1 234567891011

yi
1 2354981167 10.

Haiitu Be1OopounbIii K03 (huIenT panroBoii koppemnsiuu CriupMeHa 1 pu ypoBHE
3Hayumoctu o = 0,01 mpoBepuTh, 3HAUUMA JIM PAHIOBAsi KOPPEISLIUOHHAS CBSI3b MEXY
MIOCJIEIOBATEILHOCTSMHU PaHIOB.

14. Jlns ouieHKH 3HaHUM 0Oy4arouuxcs OblJIM IPUMEHEHBI JIB€ METOIUKH, OJTHA METOAUKA
coJiepkaia 5 BonpocoB, Apyras — 4. B utore ObUTu NOTy4EHBI CIEIYIONINE PE3YIbTATHI:

Xi 9,610,0 98 10,2 10,6

yi 10,4 9,7 10,0 10,3.

MOo3KHO JIi CUUTATh, YTO 00€ METOIMKH 00€CIIeYNBAIOT OJUHAKOBYIO TOYHOCTh U3MEPEHU
npu ypoBHe 3Haunmoctu o = 0,1? B kagectBe HynaeBoi runotessl B3sth HO: D(X) = D(Y),
koHkypupyromieir H1: D(X) # D(Y). Cuutath, 4To pe3y/ibTaThl H3MEPEHHIA paCTIPEICICHBI
HOPMAJIBHO.

8.3. TpeboBaHusl K pETHHI-KOHTPOJIIO

OneHka KayecTBa OCBOEHHSI IMCIUIUIMHBI BKIIOYAET TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH,
MIPOMEXYTOUHYIO aTTECTAI[MI0 00YUaIOLIUXCS U UTOTOBYIO TOCYAaPCTBEHHYIO aTTECTAIUIO
BBIITYCKHUKOB.

Texyiuit KOHTPOJIb OCYIIECTBISIETCS B X0 ayIUTOPHBIX 3aHATUHN, IPOBOUMBIX IO
pacnucanuio, 1o rpaduKy BBIIIOJIHEHUSI CAMOCTOSTENbHOM paboThl CTyAeHTOB. POPMBI TEKYILIETO
KOHTPOJISI: ONPOC HAa CEMUHAPCKUX 3aHATHX, paboTa B IpyINax, pelieHue 3aad, IpuMepoB,
YCTHBII OIPOC Ha JIEKLHUAX, POBEPKaA 3aJaHUi TI0 CAMOCTOSITENIbHOM paboTe.

[IpomMexxyTOUHBINM KOHTPOJIb OCYIIECTBIIsIeTC B popMme 3auera. CTyaeHT, HabpaBmuii 40
0aJIOB MOJIy4aeT 3a4er.

O6mas cymma - 100 6aiioB, U3 HUX:

- 20 6anoB - peUTUHIOBBIN KOHTPOJIb B (hOpME KOJIIOKBHYMa

- 30 GannoB TekyIias pabota CTyAeHTOB B (popme 1ab0paTopHbIX padoT;

- 30 GannoB - Tekyias paboTa CTyAEHTOB (JoMalHss paboTa, caMocTosTeNbHas paboTa Ha
3aHSITUH, BBIXOJ K JIOCKE)

- 20 6annoB — MOArOTOBKA pedepaToB M MPE3ECHTAIIHIA

9. YYEBHO-METOJUYECKOE U ”TH®OPMALIMOHHOE OBECIIEYEHUE
TUCIHUATLTAHBI (MOLY.JIsT)

Pexomenayemas jureparypa

OcHoBHas

HIndgp Jluteparypa




J.1.1

I'mypman, Teopus BepoaTHOCTEN U MaTeMaTuyeckas cratuctuka, Mocksa: FOpaiit, 2024,
ISBN: 978-5-534-00859-3,
URL.: https://urait.ru/bcode/536720

J.1.2

I'mypMaH, PykoBOJCTBO K PEIICHUIO 33]1a4 110 TEOPUH BEPOATHOCTEN U MATEMAaTUYECKON
craructuke, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-08569-3,
URL.: https://urait.ru/bcode/537071

Ilepeyennb pecypcoB uHGOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOM ceTH ""UHTepHeT"

Ol

Cratuctuueckue KanpKynsaTopsl: cailT. pexxuM JOCTyIa:
https://www.calculator.io/ru/craructuxa/: https://www.calculator.io/ru/cratucruka/

92

MaremaTruecKiue MeTo 16l 00pabOTKM JaHHBIX CalT. peKUM jgoctyma: https://www.psychol-
ok.ru/lib/statistics.html: https://www.psychol-ok.ru/lib/statistics.html

Ilepeyens mporpaMMHOro odecrneyeHust

Kaspersky Endpoint Security 10 ans Windows

Google Chrome

Adobe Acrobat Reader

OpenOffice

WinDjView

RStudio

IBM SPSS Amos 19

SMART Notebook

OIO|N|O|OB|WIN|F-

IBM SPSS Statistics 22

[N
o

OC Linux Ubuntu

[ERN
[ERN

Muorodyuknuonanpabiid pegakTop ONLYOFFICE

CoBpeMeHHbIe TPpodeccoHAIbHbIE 0a3bI JTAHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE

CHUCTEMBbI

CIIC "KoncynptanTtlmroc"

OBbC «ZNANIUM.COM»

9BbC «IOPAUT»
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KoHcnekTs! neKuii u 1abopaTopHbIX 3aHATUH, IEKTpOHHBIE Tpe3eHTanuu B LMS.
[Tpumep:Jlexus/IpakTndeckoe 3aHsTHE
CraTucTueckue OLEHKU IapaMeTpoB paclpeacacHus

1. Toueunslie OLICHKU

Onpenenenne 1. CratucTuyeckol OLIEHKOW HEU3BECTHOTO MapaMeTpa TEOPETHUECKOTO
pacripenesieHus ciaydaiiHoi Benuunabl X HasbiBaercs ¢pynkuus f(X1, X2, ..., Xn) ot
HaOJII0TaeMBIX ClTydaiHbIX BennanH X1, X2, ..., Xn.

T.o., craTucTHyeckas OLEHKAa — 3TO YMCIIOBAs XapaKTEpUCTUKA, IOJydEHHAst HA OCHOBE
BBIOOPOYHBIX JIAHHBIX, KOTOPASI IO3BOJISIET OIICHUTh HEU3BECTHBIHN IMapaMeTp PacIIpeICICHHMSL.
Cratuctuueckasi OllCHKa SIBJICTCS MPUOIIKEHHBIM 3HAUEHUEM UCCIIEIyeMOTO TapaMmeTpa u
MO3BOJISAIET CIENATh BBIBOJI O T€HEPAIbHOM COBOKYITHOCTH HAa OCHOBE BHIOOPOYHBIX JIAHHBIX.

Onpenenenue 2. ToueyHOMN OLIEHKON HA3bIBAETCSI CTATUCTHUECKAsl OLIEHKA, KOTOpas
BBIPAKACTCS OJHUM YKCIIOM, paBHBIM 3HadeHuto Gpynkuuu f(x1, X2, ..., xn ) roe X1, X2, ..., Xxn —
HabJr0JTaeMble 3HAYEHHUS KOJIMYECTBEHHOTO MTpU3HaKa X Ha BHIOOpKE.

Toueunast orieHKa NpeCcTaBIgeT cOOOM OAHO YNCII0, KOTOpPOE cuuTaeTcss Hauboiiee
BEPOSITHBIM 3HAaYEHHEM HCCIIElyeMOI0 TapaMeTpa.

[IpuMepsl cTaTUCTUUECKUX OI[EHOK

Cpennee 3HaueHne — 3TO HauboJiee pacIpocTpaHeHHast ToueuHas oreHka. CpenHee
3HAYCHHE SIBJISICTCS OIICHKOM MEHTPATbHON TEHACHIIMH U TA€T MPEICTABICHHE O THITUYHOM
3HAYECHHUH B BHIOOPKE.

Jucnepcust — 310 Mepa paz0poca JaHHBIX BOKPYT CPEAHET0 3HAUYEHUS.

Koaddurment koppensimu siBiaseTCss MEPOU CUITBI U HAITPABJICHHS! IMHEWHON CBSI3U MEXKTY
IBYMsI TiepeMeHHbIMU. ETo 3Hauenus MensitoTes ot -1 10 1. KoadduuueHt koppensiuu no3BosieT
OIIEHUTH, HACKOJIHKO JIBE TIEPEMEHHBIC CBSI3aHBI IPYT C APYTOM.

JloBepHUTENbHBIN MHTEPBAT — 3TO IUAMNA30H 3HAYEHUI, B KOTOPOM C ONPEIACICHHON
BEPOSITHOCTHIO HAXOAUTCS NCTUHHOE 3HAaYCHHE MapaMeTpa.

CBoiICTBa CTATUCTUYECKUX OLIEHOK

1)HecmenieHHOCTD

Onpenenenue 3. HecmeneHHOM Ha3bIBAIOT TOYEUHYIO OIIEHKY, MATEMATUUYECKOE OKUIaHUE
KOTOPOM PaBHO OIICHUBAEMOMY IapaMeTpy MPH JTFI0OOM 00beMEe BEIOOPKH.

Hecmeniennas onieHka He COAEPKUT CUCTEMATHUECKON OIIMOKH U B CPETHEM JlaeT
MIpaBUWJIbHOE 3HAUYCHUE TTapaMeTpa.

Toueunast orleHKa Ha3bIBACTCA CMEIICHHOM, €CIIU €€ MaTeMaTH4eCKOe OKUJaHUE HE PABHO
OIICHHBAEMOMY MapaMeTpy.

HecMmemenHo# o1ieHKON TeHepaIbHOH cpenHel (MaTeEMaTHYECKOTO OKUIAHMS) CITY)KUT
BBIOOPOYHAs CPEIHSIS.

CMelieHHOM OLIEHKOW TeHepaIbHOM IUCIIEPCUH SBIISETCS BEIOOPOUHAS TUCTIEPCHSL.

HecmenienHo# olieHKo# reHepanbHOM TUCIEPCUH CIYKUT UCTIPaBIIeHHAs! BEIOOpOYHast
mucnepcusi. MicnpaBneHHast BBIOOpOUYHasi AUCTIEPCHS BBIYHCISAETCS IO (hopMyne

s"2= n/(n-1) D(X),

rae D(X) — BeiOOpouHast aucrepcusi.

2) CoCTOSTENBHOCTD

Omnpenenenue 4. CTaTUCTUYECKYIO OLIEHKY Ha3bIBAKOT COCTOATENIbHOM, €CIIU MPU
YBEIIMYEHUH 00beMa BEHIOOPKU OHA CTPEMHUTCS (CXOAUTCS) K MCTUHHOMY 3HaYSHHIO TTapaMeTpa, T.e.
MIPH YBEJIMYEHUH 00BheMa BHIOOPKHU OlLIEHKA CTAHOBHUTCS BCe 00Jiee TOUHOM.

3)9¢ddexTuBHOCTD

Omnpenenenue 5. CTaTUCTUYECKYIO OIIEHKY Ha3bIBaIOT A((EKTUBHOMN, €CITU OHA UMEET
HAaUMEHBIIYIO JUCTIEPCHIO CPEIN BCEX HECMEIIEHHBIX OIICHOK, T.€. SBIsETCS Hanboliee TOUHON
Cpellr BCEX HECMEILIEHHBIX OLIEHOK.

MeTtobl OLIEHUBAHMS TApaMeTpa pacupeieeHus

- MeTroa MOMEHTOB

- MeTtoa MakcUManbHOTO MPaBAOIOA00US

- baitecoBCKkuid MOAX01 U JIp.

Kaxap1ii MeTO1 UMEET CBOM MPEUMYIIIECTBA M HEIOCTATKH. BHIOOP TOTO MM MHOTO METOo/1a
3aBUCUT OT KOHKPETHOM 3aauu U JOCTYIHBIX JaHHBIX.



2. UnTepBanbHbIe OLIEHKH

Onpenenenue 6. IHTepBaJIbHOM HA3BIBAIOT CTATUCTUUYECKYIO OLIEHKY, KOTOpast
OTpe/eIsAeTCS ABYMS YMCIaMU, KOHIIAMU MHTEpPBaja, IOKPBIBAIOIIETO OLIEHUBAEMBIH IapaMeTp.

Onpenenenue 7. JloBepuTebHBIM Ha3bIBalOT UHTEPBAJI, KOTOPBIN € 33JaHHOMN
HAJIE)KHOCTBIO Y (BEPOSITHOCTHIO) MOKPBHIBAET UCCIIENYEMBIN ITApaMeTp.

IlycTs uccnenyemMblil KOJIMYECTBEHHBIN MapaMeTp X paclpeesieH HOPMaIbHO, ITyCTh Jajiee
N — 00beM BBIOOPKH U XCP — CPEIHSS BHIOOPOYHASI M U3BECTHO KBapaTHUECKOE (CTaHIapTHOE)
OTKJIOHEHHUE G.

Torma uHTEpBaNIBHOM OLIEHKOW MaTEMATHYECKOTO OKUAHUS d HOPMAIbHO
pacrpeneieHHOTo KOJIMYeCTBEHHOT0 TapameTpa X 1o BEIOOPOYHOH CpeHel XCp MPHU U3BECTHOM
KBa/IpaTUUECKOM OTKJIIOHEHUH G C HaJIEXKHOCTBIO Y CIIYKUT JIOBEPUTEIbHBINA HHTEPBAJ

X_cp-t- (6/Nn) <a<x cptt-(o/\Nn)

e t (6/Vn)= & — TounocTs OeHKH, t — apryment dyrkuuu Jammaca ®(t), mpu kotopom
(t) =y/2.

Tabnuna 3nauenuii pynkuuu Jlamnaca npusenena B [punoxeHun.

3amauu il penieHus Ha 3aHsTUI

Nel (Ned450) 3aman cTaTuCTHUECKUN 3aKOH paclpeieeHHs] KOJIMYECTBEHHOTO TpU3HaKa
(mapametpa) X:

xi 2 5710

nil612814

Haiitn HecMmeleHHYI0 OLIEHKY TeHepanbHOU cpenHen. Oter 5,76

No2 (Ne455) Io Beibopke oObemMa N = 41 HalineHa BeiOOpouHas qucniepcust D = 3. Haittu
HECMEIEHHYIO OLIEHKY JUCIIEPCHUN F'eHepalbHOW cOBOKynHOCTH. OTBeT. 3,075

Ne3 (Ne501) Haiiti noBepuTenbHBIN HHTEPBAI TSI OIEHKHU ¢ HaJASKHOCTHIO 0,95
HEU3BECTHOTO MaTEeMAaTUYECKOTO 0XKHIaHUS & HOPMAIBHO PACIIPEIETICHHOTO KOJIMYECTBEHHOTO
npu3Haka (mapamerpa) X reHepajibHOM COBOKYITHOCTH, €CJIH FeHepaIbHOE CpeaHee
KBaJpaTUUECKOE OTKJIOHEHUE G PaBHO 5, BEIOOpOUHAs cpemHss XCp paBHa 14 u 00beM BBIOOPKH
paBen 25. OtBert. (12,04; 15,96)

Ne4 (Ne506) Halitn MuUHUMAIBHBIN 00BEM BEIOOPKH, TIPH KOTOPOM € HaneKHOCTBIO 0,975
TOYHOCTh OLIEHKH MaTEMaTHYECKOT0 OKUJaHHsl d TeHEPAIIbHONW COBOKYITHOCTH O BEIOOPOYHOU
cpeanent xcp paBHa 0,3, eciii UI3BECTHO CpPeAHEE KBAAPATHUYECKOE OTKIOHEHHE G = 1,2 HOpMaJbHO
pacrpeiesieHHOM TeHepalibHOM coBOKymHOCTH. OTBeT. 81

3anaHus 1715 CaMOCTOSITENIBHOTO PELICHUS

Nol. HaiftTi noBepHUTEIBHBIN HHTEPBAJ JJISl OLIEHKH C HaJexKHOCThIO 0,99 HEen3BeCTHOrO
MAaTEeMaTHUYECKOr0 OKUJaHUsI @ HOPMAJIBHO PACTIPEEIICHHOr0 NMpru3HaKka X reHepaibHOU
COBOKYITHOCTH, €CJIU JJaHbl T€HEPaIbHOE Cpe/IHee KBAaIpaTUYHOE OTKIOHEHHE G = 4, BELIOOpOYHAs
cpenusis Xep = 10,2 u o06bem BoiOopku 1 = 16. OtBer. (7,63; 12,77).

Ne2. Ognum u TeM xe mpruOOpPOM CO CPEIHUM KBaAPATUUYHBIM OTKIIOHEHUEM CIy4aiHbIX
omn6ok u3mepeHuit ¢ = 40 M. MPOU3BEACHO 5 PABHOTOUHBIX U3MEPEHHIA PACCTOSHUS OT OPYIUS 10
uenu. HaliTu noBepuTenbHbIi HHTEPBAJ JUIsl OLIEHKH KCTUHHOTO PAacCTOSIHUSA a JI0 eI C
HaZeXHOCTBIO ¥ = 0,95, 3Has cpeaHee apupMeTHUECKOe pe3ylnbTaToB u3MepeHuit Xcp = 2000m.
Ortsert. (1960,8; 2039,2).

Ne3. Bri6opka u3 60b10i napTuu anexkrpoiami cogaepxut 100 mamn. Cpennsis
MIPOJIOJKUTENFHOCTh TOPEHHS JIaMITbl BRIOOPKH Oka3zanack paBHoi 1000 gacos. Haiitu ¢
HaJeKHOCTBIO 0,95 nOBepUTENbHBIN UHTEPBAII JUIsl CPEAHEN TPOJOJKUTEIBHOCTH, a TOPEHUS
JIaMIIbI BCEU MapTHH, €CIIM U3BECTHO, UTO CPEIHEE KBAIPATUYHOE OTKIOHEHUE
MPOJIOJKUTENFHOCTH TOpeHus amibl 6 = 40 wacoB. OTBeT. (992,16; 1007,84).

Ne4. Haittu noBepuTeNbHBIN HHTEPBAJ AJIs1 OUEHKU C HaJe:KHOCThIO 0,99 HEM3BECTHOTO
MAaTEeMaTHYECKOTO OKUJaHUsI @ HOPMAJIbHO PACTIPEEIICHHOTO MpU3HaKka X reHepanbHOu
COBOKYITHOCTH, €CJIM JIJaHbI T€HEepaIbHOE CPeJHEE KBAJJPATHUHOE OTKIIOHEHUE G = 5, BEIOOpOUHas
cpenusis Xcp = 16,8 u 006bem BoiOOpku 1 = 25. OtBer. (14,23; 19,37).

Ne5. Tlo nanHBIM 9 HE3aBUCUMBIX PABHOTOUHBIX U3MEPEHUN HEKOTOPOU (PU3NUECKO
BETTMYMHBI HalJIEHBI cpeiHee apudmMeTnyeckoe pe3yapTaToB usmepenuit Xcp = 30,1 u



HCIIPABIIEHHOE CPEAHEE KBaIpaTUUHOE OTKIOHEHUE S = 6. OLIEHUTh UICTUHHOE 3HAUYE€HUE
M3MepsIeMOl BEJTMUMHBI C MOMOIIBIO JOBEPUTEIBHOTO HHTEpBaNa ¢ HajexHocThio ¥ = 0,99. OTBer.
(23,38; 36,82).

Ne6. Haiitn MUHUMAaNBHBINA 00bEeM BBIOOPKH, ITPH KOTOPOM € Ha/Ie)KHOCTHIO 0,925 TouHOCTH
OLICHKM MaT€MaTUYECKOTO 0’KMJIaHUS a FeHEPaIbHOW COBOKYITHOCTH 10 BBIOOPOYHOM cpeiHeEN
Oynet paBHa 6 = 0,2, eclii U3BECTHO CpeJHEE KBAJPAaTHUYHOE OTKIOHEHHUE G = 1,5 HOpMaIbHO
pacmpeieieHHOM reHepanbHOi coBokynHocTu. OTtBet. 179.

Ne7. U3 reHepaibHON COBOKYITHOCTH U3BJICYCHA BEIOOPKA 00beMa I = 12:

-05-0,4-0,200,20,60,811,215

1211111121

Ouenuts ¢ Hage)kHOCTHIO 0,95 MaTeMaTUyecKoe 0XKHUIaHNuEe @ HOPMAJIbHO PacpeesIEHHOTO
MpHU3HAKA TeHEPATTHON COBOKYITHOCTH 10 BBIOOPOYHOM CpeaHe MpH MOMOIIU TOBEPUTEIHLHOTO
untepsana. Otser. (-0,04; 0,88).

Ne8. Cranok-aBToMar mramiyet Banuku. [1o Beidopke o0bema = 100 BeIumciieHa
BBIOOPOYHAs CpeAHsIsl IMaMeTPOB U3TOTOBJIEHHBIX BaIuKOB. Haiitu ¢ HanexHocThio 0,95 TOUuHOCTH
d, ¢ KOTOpOI BBIOOpOUHAs CPEIHSS OLICHUBAET MAaTEMATUYECKOE 0KHJIaHUE TUaMETPOB,
M3TOTOBJISIEMBIX BAJIMKOB, 3Has, YTO UX CPEIHEE KBAJAPATUUHOE OTKIIOHEHHE G = 2 MM. OTBeT.
0,392 mMm.

Ne9. U3 renepanbHO COBOKYIHOCTH U3BJIeUeHA BbIOOpKA 00bema 11 = 10:

Bapumanta -212345

gactota 212221.

OneHnTb ¢ HaeKHOCTHIO 0,95 MaTeMaTHYECKOE OKUJAHUE @ HOPMAJIBHO PaclpeaesIEeHHOIO
MpU3HAaKa FeHepaIbHON COBOKYITHOCTH IO BEIOOPOYHOM CpeiHEH MpU MOMOIIN JOBEPUTEIHLHOTO
unatepana. Otser. (0,3; 3,7).

Bomnpocsl k 3auety

1. OcHOBHEIE 3a/1aYU U METOJ] MATEMATHUECKOU CTATUCTUKH.

2. OCHOBHBIE NTOHATHS MATEMATUYECKON CTATUCTHUKH.

3. Breibopxka. Crioco6bl 3aanus BeIOOpKHU. Turmbl BeIOOpOK. [ToHsTHE
penpe3eHTaTuBHON BBIOOPKH

4. YucnoBble XapaKTEPUCTUKU CTATUCTHUECKUX PSAJIOB: CpeHHE 3HAUCHHUS, MO/,
MeJMaHa, pa3Max psja, JUCIepcusi, KBaJpaTUYHOE OTKIIOHEHHE.

5. MnTepBanbHbie OLleHKU. JloBepUTEIbHBI HHTEPBAI.

6. HopmanbsHoe pacnpeaesieHue. ACUMMETPHUS U IKCIECC

7. I'pacduyeckoe mpeacTaBieHe CTATUCTHUECKON HH(POPMAIUU: TOJIUTOH YacToT,
KpyroBasi AuarpamMma, THCTorpamma

8. DnemMeHThI KoppelauoHHOro aHanu3a. Panrosas koppensus CriupMena u
Kennamna.

9. IIpoBepka craTucTUuyeckux runores. Hynesas u anbrepHaTHBHAS TUIIOTE3HI.
Ommu6xku | u 1l pona.

10. ITapameTpuueckue 1 HeapaMeTPUIECKUEe KPUTEPUH MPOBEPKU CTATUCTHUECKUX
TUNOTE3



