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1. Ilesn 1 3aga4m y4eOHOM JMCHUITTHHBI

[lenpto guctuminHel  «OCHOBBI MaTeMaTHMYECKOM CTaTUCTHUKH B  JKOJOTHYECKUX
UCCIICIOBAaHUSIX)» SBISICTCA OBJIAQJCHUE METOJAMHU KOJMYECTBEHHOM OIIGHKHM MOJy4YaeMbIX
pe3yJIbTaTOB UCCIIEOBAHMIA.

3a1auu TUCIUITIIHBL

— OBJIaJIeHHE CrI0cO0aMU TPYTIITUPOBKH MEPBUYHBIX JaHHBIX;

— M3y4EHHUE OCHOBHBIX XapaKTEPUCTUK BapbUPYIOMIUX 0OBEKTOB;

— U3y4YEeHHE 3aKOHOB pacrpeiesieHus;

— U3y4YEHHE KPUTEPHUEB TOCTOBEPHOCTH OLIEHOK;

— 3HAKOMCTBO C KOPPEJIALMOHHBIM aHAJIN30M;

— 3HAKOMCTBO C PETPECCUOHHBIM U TUCTIEPCHOHHBIM aHAJIH30M.

OcHOBHbBIE  npukiaOHvle  3a0ayu, KOTOpPbIE TO3BOJUT  pEHIMTh PUMEHEHHUE
CTaTUCTHUYECKUX METOAOB B 3KOJIOTMYECKHX HCCIIEIOBAHUAX, CIEIYIOIIHE:

— YMEHHE IPaBUILHO aHAIU3UPOBAThH PE3YJIbTaThl HAOIIOACHHUIA;

— C1oCcOo0BI pacuéra cpeTHUX BEJIUYHH U OIINOKY;

— TIOCTPOEHUE KPUBBIX pacpe/leIeHUs;

— BBIOODP ypaBHEHHH Perpeccuy, UMEIOIUX OMOIOTHYECKUIA CMBICII.

— TocTpoeHue rpaduKoB 3aBUCUMOCTH.

— OLIEHKA JIOCTOBEPHOCTH TMOJIyYEHHBIX PE3YJIbTATOB.

2. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHUS JMCIUIITIHHBI

[Iponiecc u3yuyeHHss AMCUUIUIMHBI HampaBiieH Ha (OpMHpOBaHHE MPO(ecCHOHATBHOM
KOMIIETEHIINH:

— CrnocoOGHOCTh aHANM3UPOBAaTh Hay4yHbIE JaHHBIE, PE3YJbTaThl SKCIEPUMEHTOB U
Habmonenuit (I1K-4).

[Inanupyemble pe3yabTaThl OCBOCHMSI MPAKTUKH, COOTHECEHHbIE C IUIAHUPYEMBIMH
pe3yJbTaTaMi OCBOEHUS 00pa30BaTeIbHOI MPOrpaMMBbl, IpeIcTaBlIeHb! B Tabuuie 1.

Tabmuua 1 — Ilnanupyemble pe3ynbTaThl OOy4YeHHMS MO JUCLUUIUIMHE, COOTHECEHHBIE C
CTaHOBJIEHHBIMHU B ITPOrpaMMe MarucTparypbl HHAUKATOPAMH JOCTUKEHHSI KOMIIETEHIIUI

Koa n HaumeHOBaHUe N
Kon ILnanupyemMblii pe3yabTaT Kon
KOMIIeTeH Hauvenosanue HiHKaTopa o0y4eHus noKa3arteJis
KOMIETEeHIUH JOOCTHKEHUS
UM Mo JUCHMIIUHE OCBOEHUSA
T1IK-4 CriocoOHOCTB UJ-11mcs: 3Haer 3HaTh:
aHAJIU3UPOBATh METO/IbI AHANH32 — CBOICTBA U KJIacCH(UKALUIO 3(IIK-4)1
Hay4HbIE JaHHEIE, HAYYHBIX JAHHBIX MIPU3HAKOB;
pe3yJbTaThl — TOYHOCTh U3MEPEHHUI; 3(ITK-4)2
3KCIEPUMEHTOB U — CIoCOOBI TPYNITUPOBKU 3(ITK-4)3
HaOIIOACHUI MIEPBUYHBIX JaHHBIX;
— cocoOBI pacyéra CpeTHUX 3(I1K-4)4
BEJIMYNH;
— crocoOBI pacuéra moka3aTenei 3(IIK-4)5
BapHaIiH;
— cnocoObI pacuéra TUCTICPCHH, 3(ITK-4)6
CPEIHEro KBaJpaTUYHOIO
OTKJIOHEHHUS,;
— crmoco0bI pacuéra 3(ITK-4)7
K03 uIreHTa BapraIim;
— 3aKOHBI pacIpeieIeHMS; 3(ITK-4)8
— BEPOSATHOCTH COOBITHS; 3(IIK-4)9
— 3aKOH OOJIBIIINX YHCET,; 3(IIK-4)10
— HOPMAJIbHOE PaCIIpe/CIICHUE; 3(1K-4)11
— aCCUMETPHIO U IKCIIECC; 3(ITK-4)12
— CTaTUCTUYECKHUE TUTIOTE3bI U UX 3(ITK-4)13
MIPOBEPKa;
— cnocoOBI pacyéra KpUTepHUs 3(I01K-4)14




KO)] U HAMMCHOBaHHE

Kon HanMeHoBaHme S ILnanupyemMblii pe3yabTaT Kon
KOMIIeTeH o0y4eHus NnoKa3arteJis
KOMIIeTeHIIMH AOCTHKEHHS
117001 10 AMCIHILIHHE OCBOCHUS
CTBIOZICHTA;
— (DYHKIIMOHAIBHYIO 3(IK-4)15
3aBUCUMOCTb U KOPPEISLMH;
— OIICHKY (DOPMBI CBSI3H; 3(ITK-4)16
— MOHATHUE PETPECCUH, BEIOOP 3(1K-4)17
YpPaBHEHUM PETPECCUM.
— IACTEPCUOHHBIN aHAIN3 3(ITK-4)18
— (OopMyIHPOBATH U PELIATh YIIK-4)1
3a[a4u, BO3HUKAIOIINE B X0JI€
Hay4YHO-UCCIIEJ0BATENBCKON U
N-2nk.4: YMeeT eIaroruueckou AesITEIbHOCTH
0OpMIIATH Ha 0a3se yriyOIeHHBIX
pe3yIbTaThl HAYYHO- podecCHOHANBHBIX 3HAHNUM;
HCCIEIOBATENbCKUX | — yMeHHe (OpMYJIHpOBaTh M Y(IIK-4)2
pabor. pemiate 3a/1a4d, BO3HHUKAIOIINE
B xoze Hay4HO-
HCCIIeI0BATEIbCKON
JIESITEILHOCTH Ha Oaze

yIIyGJIeHHBIX
po¢heCCHOHATBHBIX 3HAHHIA;

— TPUMEHATh Ha MPaKTHUKE Y(IK-4)3
6azoBble
obmenpodeccHoHaTbHBIE
3HAHUSI TEOPHU U METOIOB HC-
ClIeIOBaHUIT; CIOCOOHOCTh
MOJIB30BATHCSI  COBPEMEHHBIMH
MeToaMH 0OpabOTKH, aHAIN3a
U CHHTE3a HH()OPMAIIHH;

— JeMOHCTPHPOBATH BJIAJCHHE Y(IIK-4)4
METOJAMHU CTaTUCTUYECKON
00paboTku MIEPBUYHOTO
MaTepuaa.

— BUJCTh JuanekTuky cBs3u mexay Y (IIK-4)5
YacThI0 U LENbIM, NPHUYUHON Y
CJIEICTBHEM.

3 MecTO AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHON MPOrpaMMbl

VYuebnas pucuumianHa «OCHOBBI MaTeMaTHUECKOW CTAaTHCTUKA B  3KOJOTMUYECKHX
UCCJIETOBAHUX» SABIISETCS NUCUUIUIMHON 00s3aTENbHON 4YacTH B CTPYKType 0Opa3oBaTeilbHON
POTPaMMBlI.

[Tpu m3yuenun auctumiiHbl «OCHOBBI MaTeMAaTHUYECKOM CTAaTUCTUKU B HKOJIOTMUYECKUX
UCCIIEIOBAHMX» UCIIONb3YOTCS 3HAHUS 110 TAKUM AUCLUIIIMHAM, KaK:

buonocuss — OCHOBBI OpraHu3alMi >KMBBIX OPraHU3MOB M OCOOEHHOCTSIX HX
(YHKIMOHMPOBAHUS ~ HAa  MOJEKYJSPHOM,  KJIETOYHOM, TKaHEBOM, OPTraHU3MEHHOM,
MOIMYJISIIUOHHOM, 3KOCUCTEMHOM U OuMocepHOM YPOBHSIX; (POPMHpPOBAHUM MPEICTABICHUN O
POJIM JKUBBIX OPraHU3MOB B 00IIeH CTpyKType M B3auMopaeucTBuu chep 3emin, pazHooOpasue
OpraHU3MOB.

Buopasnoobpasue — CTpyKTypa, YPOBHH M METOJBl H3MEpEeHus OHopazHOoOOpasus,
COBpEMEHHasi KapTHHa GMopazHo00pa3usl.

Obwas sxonozus — BIUsHUE (PAKTOPOB OKPYKAIOLIEH Cpelbl Ha OTAEIbHbIE OPraHU3MBbI,
NOMYJISIMMM U BUJIBI; CTPYKTYpHblE U (YHKUMOHAJIbHBIE XapaKTEpUCTHKH, JUHAMHUKA
YHUCICHHOCTU MOMYJISALUM, BHYTPUIONYJISIMOHHBIE TPYNIHPOBKHM M HUX B3aUMOOTHOILIEHHS;),
nyTd GopMHUpOBaHMs OMOLIEHO30B, UX B3aUMOJIEHCTBUE C BHEILIHEH CPEOH.

Mamemamuxa — norapudmudeckoe, U pepeHInaIbHOe U HHTETPaTbHOE HCUHUCIICHHUE.



Sgauug no gucuuminae «OCHOBEBI

MaTeMaTUYEeCKOH CTAaTUCTHUKHM B HSKOJOTHYSCKHX

HCCICOOBAHUAX» HCIOJB3YIOTCA IJIA MaTeMaTHUIeCKOM O6pa6OTKI/I PE3YIBTATOB HCCICIOBAHUSA

IIPY TIOJrOTOBKE BBITYCKHON KBATH()UKALMOHHOM pabOTHI .

4. Copep:xkanue IUCHUNITHHBI

4.1 Temamuueckuit nian oucyuniunsl (maon. 2)

Ounas hopma obyuenus
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Pazpen 1. Knaccupuxauus npusHaKoB U 125 50 18 32 - 49 KonTtpoJus 26
CIOcO0BI TPYNNUPOBKH MEePBUYHBIX IAHHBIX. -Hast
Tema 1: Ilonatue reHepagbHON COBOKYITHOCTH 13 6 2 4 - 4 Omnpoc, 3
1 BBIOOPKH. IIpaKTHYeC
Kue
3a7aHusI
Tema 2: Pacuér cpenHUX BEIUYHH U 13 6 2 4 - 4 Ompoc, 3
CpPEeIHEB3BEIICHHOH. IIpaKTH4eC
Kue
3aaHusl
Tewma 3: [lokazarenu Bapuaruu. [ToctpoeHue 15 6 2 4 - 6 Ompoc, 3
BapUaIMOHHBIX psoB. Moja, Meinana. MpakTHyec
Kne
3aaHus
Tema 4: OCHOBHBIE THIIBI paclpeeNeHus 15 6 2 4 - 6 Omnpoc, 3
MIPU3HAKOB. IpaKkTHyec
Kne
3a7aHusl
Tema 5: OneHka HOPMaTbHOCTH: ACHMMETPHS 1 13 4 2 2 - 6 Ompoc, 3
JKCIIECC. MpaKTHYeC
Kne
3aaHus
Tema 6: CraTuctrdeckas ommbka (onmoka 15 6 2 4 - 6 Omnpoc, 3
perpe3eHTaTHBHOCTH BEIOOPOUHBIX MpakTHyec
apaMeTpoB). KHe
3a1aHusl
Tema 7: JloBepUTENbHBIA HHTEPBAIL. 24 8 2 6 - 11 Ompoc, 5
Omnpenenenne TOUHOCTH onbITa. ONTHMAaTBHBIA MIpaKTHYEC
00beM BBIOOPKH. KHe
3a7aHus
Tema 8: CpaBHeHHE CpPEIHUX BEIUYHH. 17 8 4 4 - 6 Omnpoc, 3
Kpurepuu cpaBHeHUsL. MpaKkTHyec
Kne
3aaHusI
Paznea 2. Buael ananausza u 55 20 10 10 — 25 KouTpoas- 10
(yHKIMOHAJIBbHBIE 3aBHCHMOCTH. Hast
Tema 9: KoppensuoHHbII aHaN3 11 4 2 2 - 4 Omnpoc, 3
MpakTHyec
Kue
3a7aHusI
Tema 10: Perpeccuonnsni anamms. Meron | 22 12 6 6 - 11 Omnpoc, 3
HaMMEHBIINX KBaJPaTOB. IIpaKkTHYeC
Kue




3alaHusA

Tewma 11: JlucniepcHOHHBIN aHATNA3 18 4 2 2 - 10 Ompoc, 4
MIpaKTHYEC
Kne
3aaHus
OK3aMeH - 36
Bcero | 180 70 28 42 - 74 36
3aounas hopma 0byuenus
KonrakTHas pabora
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Pazgen 1. Knaccupukanus npusHaKoB u 85 10 2 8 75 Kontpoas
c1oco0bl IPYNNUPOBKH NMePBUYHBIX IAHHBIX. -Hasl
Tema 1: [lonatue reHepaabHON COBOKYMHOCTH Omnpoc,
1 BBIOOPKH. 12 ) 1 1 10 IpaKkTHyec
Kue
3a7aHust
Tewma 2: Pacuér cpenHUX BEWYMH U Ompoc,
CpEIHEB3BEIICHHOM. 10 1 1 9 MIpaKkTU4ec
Kne
3aaHus
Tema 3: Iloxa3zarenu Bapuanuu. [loctpoenue Omnpoc,
BapUaLlMOHHBIX pAl0B. Moja, MennaHa. 11 2 1 1 9 MPAKTAYEC
Kue
3a7aHusI
Tema 4: OCHOBHBIE THITBI pacIpeieIeHUs Ompoc,
MIPU3HAKOB. 10 | | 9 MIpaKTHYEC
Kne
3a7aHus
Tema 5: OreHKa HOPMAJIBHOCTH: AaCUMMETPHS U Ompoc,
9KCIIECC. 1 1 ) 1 B lo | mpaxTHuec
Kne
3aaHus
Tema 6: CraTucTrdeckas ommoka (ommoka Omnpoc,
Pperpe3eHTaTHBHOCTH BEIOOPOYHBIX 10 | 1 9 IpaKkTH4ec
apameTpoB). Kue
3a7aHusl
Tema 7: JloBepUTENIBbHBII UHTEPBAIL. Ompoc,
Omnpenenenne TOUHOCTH onbITa. ONTUMATBHBIA 10 1 1 9 MpaKTHYEC
00BeM BEIOOPKH. KHe
3aaHus
Tema 8: CpaBHEeHUE CPEIHUX BENUYMH. Omnpoc,
Kpurepun cpaBHeHUsL. 11 1 1 lo | mpaxTHuec
Kue
3a7aHusl
Paszgen 2. Buasl anaausa u 86 10 2 8 76 KonTpoms-
(pyHKIMOHAJIbHBIE 3aBHCHMOCTH. Hast
Tema 9: KoppensuoHHbII aHAIN3 Omnpoc,
IpaKkTH4ec
30 [ 5] 1 4 - 25 | TP
Kue
3a7aHust
Tema 10: Perpeccuonnsiii anamus. Mertox 30 4 1 3 - 26 Ompoc,
HaMMEHBIINX KBaJPATOB. MpaKTHYEC




Kue
3aaHusl
Tema 11: JluciepcroHHBII aHAIN?3 Omnpoc,
23 3 ) 3 3 25 MpaKTH4eC
KHE
3a7aHus
DK3aMeH B
Bcero | 180 20 4 16 - 151

4.2 Cooepircanue oucuyuniunsl

Paznen 1. Kuaccupukanuss NPU3HAKOB H CHOCOOBI TPYNINHPOBKH TNEPBUYHBIX
JAAHHBIX.

Tema 1: IlonsiTHe reHepaJibHOH COBOKYITHOCTH U BHIOOPKH.

Jlexyus

[TonsiTe reHepanbHOW COBOKYIMHOCTM U BBIOOPKHM; TpPU3HAKM U UX CBOMCTBA,
KjJaccu(uKanus TPU3HAKOB; CIy4aiiHas BeIWYMHA, BapbHpPOBAHWE 3HAYECHUH, JOCTaTOYHAS
TOYHOCTh U3MEPEHUN; TPUHIIUIIBI pacuéTa CTATUCTUYECKUX MOKa3aTeNeH.

l'enepanvuas cosokynhHocms — BCE BapUaHThl OJHOIO TUNA. JTO MOHATHE MOXHO
MHTEPIIPETUPOBATh KaK MBICIMMOE MHO>KECTBO BapHaHT, COPMUPOBAHHBIX MPHU OJMHAKOBBIX
(BHEIIHUX U BHYTPEHHUX) YCIOBUSX.

TeopeTtnueckas 0€CKOHEYHOCTh T'€HEPAIbHON COBOKYMHOCTH O3HA4yaeT, YTO €€ HUKOI/a
HENb3s TO3HATh 10 KOHIA, B JEHCTBUTENBHOCTH MBI BCETJa HMMEEM [0 C BHIOOpKaMHU.
Bri6opoyHas COBOKYIHOCTh, BRIOOPKA — 3TO MHOXECTBO BapHaHT OJHOTO THUIA, OTPaHMYEHHOE
crocoOoM oTOopa (MeToJaMH MOJYYECHHs BapuaHT) M3 T€HEPaTbHONW COBOKYMHOCTH. OTiuune
BBIOOPOK OT T€HEPAJbHON COBOKYITHOCTH COCTOMT B TOM, YTO JIEHCTBYIOIIME B T€HEPaTbHOM
COBOKYIMHOCTH (DaKTOpPBI HE MOTYT MPOSIBUTHCA B IOJIHOW Mepe B JIIOOOH OTAETHHON BBIOOPKE.
Kaxxnas HoBast BEIOOpKa 00s13aTENIbHO OyIeT OTINYAThCs OT MPEAbIAYIei B CHITy CIIy4ailHOCTH,
BapHaHTHl HOBOW BBIOOPKM OYIyT HECTH OJMWHAKOBBIN OTHEYATOK NEHCTBHS TOMHUHHUPYIOMIAX
(bakTOpoB, HO pa3HbIE CIEbI JEHCTBUS CITy4YalHBIX (PaKTOPOB.

VHTYUTHBHO TMOHSTHO, YTO 4YeM MEHbIIe 00BEM BBIOOPOK, TEM MEHEe TOYHBIM OyayT
BBIOOPOYHBIE OIIEHKM TE€HEpalbHBIX IMapamMeTpoB, M, HAMPOTUB, YeM OoJbllle BHIOOpKA, TEM
Omke BBIOOPOYHBIE CPEHHE M JUCIIEPCHHU JIeKAT K T€HEPaIbHBIM 3HAYEHUSM. DTO SBIICHHE
HA3bIBAETCS 3aKOHOM OOJIBIINX YHUCET — C POCTOM YHcIia HaOMIOAeHUN 3HAUeHUs BHIOOPOUHBIX
[IapaMeTPOB CTPEMSITCSI BOCIIPOU3BECTH IF'€HEPATIbHBIE.

OcHogHble noHsamus memvl.

[Tpu3Hak, BapuaHTa, BapbUpOBaHUe, BEIOOpPKA, FTeHepaIbHAsl COBOKYITHOCTb.

Bonpocul ona camoxonmpons:

. Omnpeienenrie MpuU3HaKka U CIIOCOOBI €T0 BBIPAKEHUS.

. CriocoObI peructpanuu Npu3HakoB OMOJIOTHYECKHX 0O0BEKTOB.

. [TapameTpuueckue 1 HemapaMeTpUUeCKHe METO bl pETUCTPaLMK TPU3HAKOB.
. Uro nmoapasymeBaeTcs O]l HOHATHEM «OTAENbHAsl BapHaHTay?

. Kakue cymiecTByroT MeTo/ b1 Ki1acCu(UKAIIH TPU3HAKOB?

. UTOo 03HayaeT NOHATHE CIIy4ailHOM BEJIMYNHBI?

. aiite onpeseneHe BEIOOPKH.

. Oxapaktepu3syiiTe MOHATHE «T'€HEpaIbHAs COBOKYITHOCTHY.

9. Uem BBIOOpKA OTIMYAETCS OT T€HEPATIHLHON COBOKYITHOCTH?

10. Kak ¢ pocTtoMm uuncia HaOIIOACHUI MU3MEHSIOTCS 3HAYEHUS BHIOOPOYHBIX MapaMeTpoB
10 OTHOUIEHHIO K T€HEPaJIbHON COBOKYITHOCTH?

Jlureparypa: [1], [2].

IIpaxmuueckoe 3anamue

Bonpocul ons obcyacoenus:

1. IloHsiTHEe reHepanbHON COBOKYITHOCTH U BBIOOPKH.

2. [Ipu3Haku 1 UX CBOMCTBA.
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3. TouHOCTH N3MEPEHUIA.

4. CiocoObl rpyIIUPOBKH MEPBUYHBIX TAHHBIX.

3aoanue:

1). Pacnpenenenne cmy4aifHbIX BETMYMH Ha MPHMEPE BBIMAJACHUS OpJia WM PEIIKH TPU
pasHOM  KOJIMYECTBE  NOJKUAbIBAaHMNA. YacTHble  pe3ylnbTaTbl CpPaBHUBAIOTCA,  3aTeM
00beIMHAIOTCS B 0OmIIyr0 0a3y Ijs TOJy4YeHHS BEPOSTHOCTHOTO TPOTHO3a pacmpeeicHUs
CITy4aifHbIX BenuuuH (Tabdm. 1.1).

Jist ymoOCTBa 4acTOTy 3alMChIBaliTE METOIOM KOHBEpTA:

Tt nianrnnoE A

12 345678 910

Tabmuma 1.1 — Yactora Beimagenus opia (O) unu pemku (P) B 3aBUCHMOCTH OT 4yucia
IIOBTOPECHUM

5 MOBTOPOB 20 MOBTOpPOB 50 moBTOpPOB

0

P

Bcero

Crenarn BBIBOJI.

IIpaxmuueckoe 3anamue

3adanue: onpenenuTh 3aBUCUMOCTh CpeHe apupMeTHIeCKON OT BETUUYHUHbI BHIOOPKHU.

B Ttabmume 1.2 mpencraBiensl ngaHHble 100 u3MepeHWH [UIMHBI JHCTa TUOUCKYyca
(xuTarickas po3a). [To maHHBIM TaOJIMIIBI PACCUUTANTE CPEAHIOI apU(DPMETHUECKYIO:

— 117151 BBIOOpKH U3 25 u3mepenwii (610K 1);

— 1St BBIOOPKH U3 35 m3mepenuit (610k 2);

— niist BeIOopku u3 40 u3mepenuit (61o0k 3);

— paccuMTailTe CpeaHIO apu(METHUECKYyr0 Il Bcero MaccuBa naHHbIX u3 100
n3Mepenuil. CpaBHUTE pe3yibTaThl U CAEIANTE BBIBOI.

Pacuetsl npoBogsTcs B Excel. [{ns Oynymux pacueToB coxpanute B Excel nanHbie psija u3
100 u3mepenuii.

Tabnuna 1.2 — Jlnuna nucra TubUcKyca, cM

9,3 9,6 8,1 8,6 11
brnoxk 1 9,3 8,5 10,1 9,9 11,1
n=25 9,4 8,6 8,6 8,8 11,2
9,4 11,6 10 9.4 11,2
9.4 10 9,2 9,8 11,3
9,5 10,2 10,3 9,9 11,4
8,7 7,3 9,2 9,3 7,2
biox 2 8,1 8,8 9,5 9,3 7,4
n=35 9,7 9,7 9 9 11,1
11,2 9,7 9,2 8,7 11,3
8,3 9,8 8 9,9 11
9,7 9,8 9,8 11,9 11,1




[Tponomxenue Tadbmuist 1.2

9,1 9,8 9,2 9,1 11,2
9,1 9,9 9,3 9,5 11,2
8,4 9,9 8,7 10 11,3

Brox3 | 9,6 9,2 9,8 9,6 11,4

n=40 9,6 7,6 8,5 9,3 11
9,6 8,1 10 9,4 11,1
9,7 8,8 8,8 9,1 9,8
9,2 11,5 9,6 7,9 8,6

CnenaiiTe BBIBOJ] O BIUSHUY YHCIIa HAOJIIOICHUH HAa KOHEYHBIN pPe3yJIbTarT.
Jlureparypa: [1], [2].

Tema 2: PacuéT cpeqHuX BeJIMYHH U CPe/IHEB3BElLIEHHOM.

Jlexyus

CpenHsisi BeMYMHA MPU3HAKA KaK OJHA W3 BAKHEUITNX OOOOMIAIOMIMX XapaKTEPUCTHUK
BapHalMOHHOTO psiAa. Bumel cpennux (cpemusis apudmernyeckass — MpocTas U B3BELICHHas,
CpelmHsisi TEOMETpHYEeCKas), HO B TIPAKTHKE OWOJIOTUYSCKUX WCCIICIOBAaHUN HaWOOIbIICe
3HaYeHHE MMeeT cpeAHsisi apudmernyeckass — BEIMYUHA, BOKPYT KOTOPOH KOHIEHTPUPYIOTCS
BapUAHTHI.

Cpeonss  apugpmemuueckass (M) — 95TO oOIHa U3 BaKHEUIINX 0000IIAIOIINX
XapaKTEPUCTUK BapUallMOHHOTO psjga. CylecTByeT HECKOJbKO BHUIOB CPEAHHMX (CpemHsis
apumeTrnyeckas — mpocTas U B3BELIEHHAs!, CPeIHsS TapMOHUYECKas, CPEIHSS KBaapaTUuyHasi),
HO B TIPaKTHKE OWOJIOTMYECKUX WCCIEAOBaHUN HAWOOJbIIee 3HAYCHUE WMEET CPEIHSS
apudmeTnyeckass — BeIMYMHA, BOKPYT KOTOPOH «KOHILIEHTPHUPYIOTCS» BapuaHThl. CpenHss
apudmeTnyeckas XapaKTepU3yeT ACUCTBHUE TOJILKO CHCTEMATHYEeCKHX (DAKTOPOB, MOCKOJIBKY
CyMMa CJIy4YailHbIX OTKJIOHEHHUH BIIEBO M BIPABO OT CpPeAHEW B CHIy CHUMMETPHUYHOCTH
HOPMAJIBHOTO paclpeiesieHusi oOpamaeTcss B HyJlb. B cilydae HOPMaJBHOTO pacCIpeaeTeHHs
cpenHsis apuMeTnyeckas HaXOAUTCS TOUHO IO IIEHTPY (COBMalaeT co 3HaYCHHEM MeTUaHbl).

B3gewiennas cpeonsnn yauTeiBaeT 00bEMbI YACTHBIX BBIOOPOK, KOTIa BBIOOPKH OTIUYAFOTCS
pa3HbIM KOJIMYECTBOM HM3MEpPEHUI WU MpoObl OepyTcsl HE Ha OJIMHAKOBOM paccTosiHuu. Pacuer
cpenHelt apupMeTHUYeCKOW MPUBOAMI Obl K 3aHIDKEHHBIM WIIM 3aBBHINICHHBIM pE3yJbTaTaM B
3aBHCHUMOCTH OT CUTYyAaI[HH.

Cpeonsas  eceomempuueckass PacCUMUTHIBAETCS JJIA  BEJIWYUH, M3MEHSAIONIUXCS B
reOMEeTPUYECKOM MPOTPEeCCUH.

OcHognbie noussmus memvl.

Pa3Obpoc  3HaueHmii  BBIOOpKH, pacuéT CcpemaHer  apudmeTHdeckoit, cpemHen
reoMeTpuuecKoil. B3BemeHHas cpeiHss Kak criocod omnpesiesieHus o0miei cpeTHen.

Bonpocul ona camoxonmpons:

1. Uto o3HauaeT Auana3oH BEIOOpKU?

2. JlaiTe onpeneneHue cpeaHe apudMeTHICCKOM.

3. Uto sBIII€TCS HEJOCTATKOM CpeHel apudmeTndeckoit?

4. Hanumute dopmynbl pacyera cpeAHeil apupMeTHdeckod OOBIYHBIM U HKCIIpecc-
criocobom?

5. Kak 6wIcTpO paccuutaTh cpennue B Excel?

6. B xakux ciydasx UCHOJIb3yIOT CPEIHIOI0 TEOMETPUUYECKYIO?

7. TloueMy mpu pa3HBIX BBIOOPKAaX WM MPU HEPABHOMEPHOCTU B3STHSI MPOO CIEIyr0
pacCcUMTHIBATh CPETHEB3BEIICHHYIO, @ HE CPEIHIOK apuPMETHIECKYI0?

Jlureparypa: [1], [2].



IIpakmuuyeckoe 3ansmue

3aoanue I: pacyeT cpeHUX BEIUYHUH.

CpenHsisi reoMeTprUecKasi UCIIOJIb3YETCsl B aHAINM3E TMHAMUKHU JUIS ONPEICIICHUS CPETHETO
kodpduImeHTa pocTa WIM €CIIM YWClIa MMEIOT TEeHISHIMI0O K OoibmuM KojeOaHwmsM. Ha
MPAKTHKE ITOT MOKa3aTellb UCMOIB3YIOT HE TaK 4acTo, Kak cpelHee apumeTnyeckoe, HO BCE ke
BCTpevaercs. HampumMep, cKOpOCTh pocTa YHCICHHOCTH HacelneHus. OHa pacCUMTHIBAETCS, KaK
CpEeIHsIs TEOMETPUUYECKasi U3 HECKOJIBKUX WHICKCOB.

I1o YOPMYIIE X 0, =4 X;" X, ... X, PACCIUTANTE CPEAHIOK TEOMETPHUCCKYIO IO CIIEAYFOLIAM
JAHHBIM:

CKOPOCTh pOCTa YUCIEHHOCTH BBIPOCIIA 3a epBhIi roa B 1,2 pasa, 3a BTopoii — B 1,5 pa3a,
B Tpetuii rogq — B 1,3 pasa.

PaccuuTaiite cpeiHIOI0 CKOPOCTh POCTa YHCICHHOCTH 32 3 To/a.

3adanue 2: pacdeTr CpeTHEB3BEIICHHBIX BEJINYHH.

a) M3mepsuiu TeMreparypy TiIyOOKOTO o3epa Mo BepTUKaiu. M3BecTHO, uTo Hambojee
W3MEHYMBA TEMIIepaTypa B MOBEPXHOCTHOM TOPH30HTE, C TIIyOMHOW TeMIepaTypa H3MEHSETCs
MEHBIIIe, HAJI0 ONPEACIUTh CpeaHee 3HAUCHUE TeMIiepaTypsl B cinoe O—maHo (tadmmma 2.1).

Tabnuna 2.1 — Pacuer cpenHell TemnepaTypsl Bojbl B cioe 0—aHo

]’l, M 7° (T,,+Tn+1)/2 (T,,+T,,+1)/2 xdh
0 12,3
5 11,9
10 11,2
15 10,3
25 7,0
50 53
100 4,5
140 4,2
S (T4 T,:1)/2 Xdh
T°cpenHeB3B.
T°cpenneapudm.

h, M — riyOuHa, Ha KOTOpOil u3mepsnu temmepatypy (T°)

(T+T,+1)/2 — cpennsist TeMnepaTypa ABYX CMEXKHBIX TOPU30HTOB

(T,+T,+1)/2 *xdh — npousBelieHUE CpeaHEN TeMIepaTypsl ABYX CMEXKHBIX TOPU3OHTOB Ha
BEJIMYUHY CIIOSI MEXKIY HUMMU.

[ToueMy paznu4arOTCs 3HAUEHUS CPETHEB3BEIICHHON U CpeHell apupMeTnaeckon?

Kakyio BenmuunHy KOpPpEKTHEE pacCUUTHIBATH C YUYETOM HEPABHOMEPHOCTH M3MEPEHUH I10
BEpTUKAIN?

Jluteparypa: [1], [2].

HpaxmuquKoe 3anAamue
3ananue 1: pacuer cpeJHUX BEIUYMH.

Heo0Oxonumo 00beAMHUTD Pe3yabTaThl PACYETOB MO HECKOJIBKUM BbIOOpKaM (Tabi. 2.2) u
Ha 3TOM OCHOBE HAWTH OOIIYI0 CPEIHION, XapaKTepU3YIOIIYyI0 Bech maTepual. Paccuuraiite
B3BCIIICHHYIO CPE/IHION, KOTOPAasi yYUTHIBACT 00BEMBI YACTHBIX BBIOOPOK:
_ Z n.xM.
M= J J
Z n;
M ; — 3naveHue 4acTHOH cpeHei
N; — YCIOBHBIE «BECA» YAaCTHOTO 3HAa4eHUs (00bEM BHIOOPKH)

1



Tabnuna 2.2 — CojepxaHue CBUHIIA B TIOYBE

Mecto B3sTHS TPOO MT/KT
YudacTok 1 10 19 13 20 21 25 26 28 29 | 21
YdacTok 2 24 23 26 10 14
YaacTok 3 17 13 19 21 10 15

[TonmyueHHBIN pe3yabTaT CpaBHUTE C OOBIYHON cpemHeapudMETHYECKOW U CclaenanTe
BBIBO.

3amanue 2: Pacuer cpeiHEB3BEIIEHHON KOHLIEHTPAIlMU KUCIOpoaa
Tabmmia 2.3 — BepTukaabHOE pacnpeaeIeHUEKOHIIEHTPAIIMHI KUCI0pOaa

h, M 0 5 10 15 25 50 75 100 150 200

O,, Mr/n 12,3 11,9 11,2 10,3 7,0 5,3 5,3 4,5 4,2 4,2

PaccuuTaiite cpeaHEB3BEIICHHYIO BEJIWYHHY, CPABHUTE CO CpeAHEH apu(pMETHYeCKOH U
CIEeJIaiTe BEIBOI.
Jlureparypa: [1], [2].

Tema 3: Iloxa3zarenun Bapuanun. Iloctpoenne BapuannoHHbIX psinos. Moaa, meguana

Jlexyus

BapbupoBanue, pa3smax HM3MEHYMBOCTH (JIMMUTBI), OOBEM BBIOOPKH, OINpEACICHUE
KOJIMYECTBA U MHTEPBAJIOB KJIACCOB, paclpelielieHue 4acToT, BapuallMOHHbIN psa. Jucnepcus,
CpelHee KBapaTUIHOe OTKIIOHEHHE, KO PUIIUEHT Bapuauu. Moja, MenaHa.

OcHoBHast 0COOEHHOCTH BBIOOPKH KaK MHOXKECTBA 3HAUEHUH CITy4ailHON BEJIMYHUHBI — 3TO
OTJIMYME OTAEIbHBIX BapUaHT APyl OT Jpyra, $BJIEHUE HW3MEHUYMBOCTH, BapbHpOBaHMUS,
MOSIBJICHUS OTIUYMIA MEXIY OTACNbHBIMU BapuaHTamMu. OMH U3 UCTOYHUKOB, SHIAOTCHHBIN, —
3TO MHAMBUYaJIbHbIE OTJIMYMS OPraHU3MOB IO CTaTyCy M IO COCTOSHHIO. J[pyroil MCTOUYHHK
OTIIMYMIA MEXIy BapuaHTaMu — (AaKTOphl BHEIIHEW cpefbl, T. €. YCJIOBUA IPOBEIACHHUS
HaOJIOIeHUH, cpeia CyIIeCTBOBaHUS OOBEKTa, BOSMOXKHAS MPUYUHA, OMPEACIAIoNas TeKyIee
coctosiHue 00bekTa. DakTopbl, BIUSIONIME HA 3HAUYCHUS BapHaHT, pPa3IUYalOTCd IO CBOEH
npupoze. Ecnu dakrop BiusieT Ha Bce BapuaHTHl BEIOOPKU MTOCTOSTHHO U MIPUMEPHO OJIMHAKOBO,
OH Ha3bIBAETCSl CUCTEMATUYECKUM (WK AOMUHUpYomuM). Eciu pakTop HEmocTosiHEeH, BIUSIET
Ha BapUaHThl HE OJUHAKOBO, C Pa3HOM CHIIOHN, OH ONPEIEIACTCS KAK CIIyYalHBIN.

[Ipy camoM IIMPOKOM BapbHUPOBAHUM MPHU3HAKOB pazOpoc 3HAUYEHUN BBHIOOPKU HE
0ECKOHEYHO IMPOK, OH OrpaHMYEH HEKUM JMANa30HOM U TATOTEET K ONPEIEICHHOMY 00LIeMy
3HaYEHUIO. OTH CBOICTBAa CTATUCTHYECKUX COBOKYMHOCTEH — BapbUpOBaHUE, HO B
OrpaHMYEHHOM JHUala3oHe, — IMO03BOJSAIOT NPEUIOKHUTH JUIsl ONMCAHMSI IBE€ TPYIIbl BEJIWYHUH:
OIICHKY IIEHTPAJIbHOTO 3HAYEHUs Jrarna3oHa (CpeiHIo, MOy WM MEIuaHy) U OLEHKY pa3Maxa
BapbUPOBaAHUs (JIUMUT, AUCIEPCUI0, CTAHIAPTHOE OTKJIOHEHHUE). OnpeneneHue dTUX 3HAYCHHUI
BBITIOJIHSIETCS T1OCJI€ TOCTPOCHUS BapUAIIIOHHOTO psifa.

OcHognbie nowssmus memvl.

BapeupoBanue, TUMUTHI, cllydaiiHasi BETMYMHA, YAaCTOTa BCTPEYAEMOCTH, BapHAIIMOHHBIH
psiz, AMcnepcusi, CpeHee KBaJpaTHIHOE OTKIIOHEHUE, KOO PHUIMEHT BapHallui, MO/Ia, MEIHaHA.

Bonpocul ona camokonmpons:

1. KakoBbl IpUYMHBI BApbUPOBAHUS?

2. Tloyemy pa3z0poc 3HaueHUil BHIOOPKH HE OECKOHEYHO IIUPOK, OH OTPaHHYEH HEKUM
JIMAIIa30HOM U TATOTEET K OINpPEACICHHOMY OOIIeMY 3HAaUeHUIO?

3. Uto noapa3ymeBaeTcs 1O TEPMUHOM «CITy4dailHas BEJIMYMHAY ?

4. Kakyto nH(pOpMaIUIO HECET TEPMHUH «4acTOTa BCTPEYAEMOCTI»?

5. UTo neMOHCTpUpPYET BapUallUOHHbBIN psil?

6. Jlaiite onpeaeneHue TUCIEPCUN.

7. UTo xapaKTepusyeT cpeiHee KBaipaTHuHOe (CTaHAapTHOE) OTKIOHEHHE?

8. B kakux cirydasix mpearnoYTUTEIbHO UCTIOIb30BaTh KO3 (DUIIMEHT Bapuauu?

9. JlaiiTe onpeneneHre MeMaHbl U MOJIbI.



Jlureparypa: [1], [2].

Ilpakmuueckoe 3anamue

3aanue: TOCTPOCHHE BapUALIMOHHOTO psijia U Tpaduka pacripeaeieHusl.

Hannpie 100 m3mepeHwil IIMHBI JUCTa TUOWCKYyCa, MpEACTaBlIeHHbIE B Talmuie 1.2,
nepenecute B Excel B BHUAE €IMHOTO pPsiia M PAHXKUPYHUTe MO Bo3pactaHuto. Ompenenute
KpallHUe 3HAYCHUsI — JIUMUTHI (/im). JIJis yCTaHOBIIEHUS XapaKTepa pacipeaesieHus N3y9aeMbIX
MPU3HAKOB YCTAaHOBUTE KOJMYECTBO KJIACCOB U IJIMHY KIIACCOBOT'O MHTEpBama dx.

OnTuManbHOE YUCIIO KIaccoB (k) pa3MEpHOTo psia MOKHO OMPEIEIUTD 110 SMITUPUIECKON

bopmye:

k= 1+ 1,44xIn n 2
lim DXmax_ X in 3
a
dx=lim Lk 4
a

YcTaHOBHTE TPaHULIBI KJIACCOB M Pa3HECUTE YacTOTY BCTpedaeMocTH « (Tabnuua 3.1).

Tabnuna 3.1 — OnpeneneHre 4acTOT pa3InYHbIX KJIACCOB
enTp knaccoBoro
MHTEpBaJa

Pa3mepHbie knaccel Iloxcuér vyacToT YacToThl, O

)y

[Ipomiecc pa3HOCKM MOXXHO 3HAYUTEIBHO YCKOPHUTh, €CIH B PAHXXUPOBAHHOM I10
BO3PAaCTaHUIO pAJIE BBLACIUTH Pa3HbIM IBETOM COOTBETCTBYIOIIME KJIACCOBBIE pPa3MEpHBIE
JTMATIa30HbI ¥ TIOJICYUTATh B KAKIOM KOJIMYECTBO BapHAHT.

[TonydeHHbIe JaHHBIE MPEACTaBbTE TPpaUUECKU — WJIM B BUJE MOJUIOHA YacTOT, B ATOM
ciaydae UId TOCTpOeHWs Tpaduka HMCHOJB3yeM B KAadyeCTBE JIaHHBIX IIEHTP KJIAaCCOBOTO
MPOMEXKYTKA M 3HAYEHHUS COOTBETCTBYIOIIMX YacTOT WM CTPOMM THUCTOTpaMMy — B 3TOM
ciydyae g TOCTpOeHHUs Tpaduka HCIOJB3yeM B KAadeCTBE JAHHBIX pPa3MEPHBIC KIACCHI U
3HAYEHUSI COOTBETCTBYIOLUX YaCTOT.

CrenaiiTe BBIBO/I.

Jlureparypa: [1], [2].

IIpakmuueckoe 3ansamue

3ananue: Belunciienue napaMeTpoB BEIOOPOK.

1). ITo nanHbIM TabUIB! 1.2 paccyUTaTh TUCHEPCHIO 110 CIEAYIOIEMY AITOPUTMY:
Paccuurars cpeaHior apupMeTHdecKyro X. 3aTeM ONpENENUTh BEIMYUHY OTKIOHEHHS X; OT
cpenneii apupmernyeckoir X. CymMma OTKIOHEHWH OT CpeQHEW Mo ompeneneHuro pasHa 0.
Hanbueiimme onepaunu ¢ 0 OecCMBICIEHHBI, IO3TOMY BEIMYMHY OTKJIOHEHHUS BO3BECTH B
KBajJpar (x Di—f)z MU paccuuTaTb CyMMY KBaJpaTOB OTKJIOHEHHHW OT CpelHeW s pacdéra
qucniepcun. Jlanee no popmyiie onpenenuTs IUCIEPCHIO:

= Z x-X )2
n—-1
rue
S* — nucnepeus;
n — 00beM BBIOOPKH;
X;— BapHaHTa 3HauYCHUS,
X — cpennsist apupmMeTHIECKAS;
x; = X — OTKJIOHEHHE BAPHAHTHI OT CPEIHEN apH(hMETHICCKOIL.

—0 . .
(x d,-X ) — KBaJIpaT OTKJIOHEHUS BapUAHTHI OT CpeHel apupMeTnaecKon

> x J|| - )_()2 — CyMMa KBaJpaToOB OTKJIOHEHHMIA.



2). Paccunrtath cpeiHee KBaIpaTUYHOE OTKIOHEHHUE .
3). PaccuuraTh K03 unrient Bapuanuu CV

CV=-"-100% 6
M
4). Onpenenuts MeAUaHy
Xmin+ Xmax

2

Me=

5). Ucxons u3 onpeeieHns MOJIbI, 10 TaHHBIM TaOIUIbl 3.1 yKaXUTe BETUUYUHY MOJIBL.
Jluteparypa: [1], [2].

Tema 4: OcHOBHBIE THUIIBI pacnpeaeJieHis] NIPU3HAKOB.

OCHOBHBIE ~ XapaKTepUCTUKH  HOpPMalbHOro  pacmpeaesieHus.  CHUMMETPUYHOCTh
pactipenenenus. KpuBas [aycca. IlocTtpoenne TrpadukoB HOPMAIBHOTO paclpeIeIeHUsI.
CxoncTBO M OTIMYHME OWMHOMHUATIBHOTO paclpefesieHuss B CpPaBHEHHH C HOPMAIbHBIM.
Pacnipenenenue [lyaccona. Onucanue penkux coobituit 3akoHoMm [lyaccona.

Jlexyus

Cpenn MHOTMX U3BECTHBIX THIIOB paclpeieieHuil paccMoTpuM 6 (HOpMajbHOE,
ounomuanbHoe, [lyaccoHa, albTepHATUBHOE, IOJTMHOMHUAIBHOE, PABHOMEPHOE).

Hopmanvnoe pacnpeodenenue. Hanbonee xapakTepHbli THUIT paclpeeNiCHUS] HenpepbleHbix
CIIy4allHBIX BEJIMYWH, U3 HET0 MOXXHO BBIBECTH (K HEMY CBOJATCS) BCE OCTAJbHEIE.
Pacnipenenenne cuMMeTpuU4HO, NMpUYEM KpalHHWE 3HAYCHUS (HAUOOJBIME W HAWMMEHBIIIHE)
MOSIBJISTFOTCSI PEJIKO, HO YeM OJIrKe 3HAYeHHS MMPU3HAKa K MEeHTPY (K cpenHel apudMeTuyecKkoin),
TEM OHO yaille BcTpedaercs. KpuBas HOpMaabHOTO pacipe/iesieHns: UMeeT KyloJ000pa3HbIil BU
(xpuBasi ['aycca). CpenHee KBagpaTWYHOE OTKIOHEHHE MPUMEpPHO 4 pas3a yKIaJIbIBaeTcs B
pa3Maxe UW3MEHYMBOCTH TpU3HAKA W 1O BEJIWYMHE 3HAYUTENIbHO YCTyMaeT CpenHe.
['eomeTpuyeckn cTaHIapTHOE OTKJIOHEHHWE PABHO PACCTOSHUIO OT LEHTpa KPUBOHU
pacnpeziesieHus: 10 TOYKU Neperndoa KpuBoil.

Bunomuanvnoe pacnpedenenue BO MHOTOM OJIM3KO K HOpMajbHOMY. OTJIHYHME COCTOMUT
JIUIIH B TOM, YTO OHO XapaKTEPHU3yeT MOBEICHUE TUCKPETHBIX MPU3HAKOB, BRIPAKCHHBIX YeablMU
yrcnamu. Kak mpaBuio, Ais onucaHusi OMOJOTHYECKUX MPU3HAKOB MOJIXOTUT CHUMMETPHYHOE
OMHOMUAIIBHOE pacIpeielieHne, y KOTOPOro TUCIEPCHs MHOTO MEHbIIIE CPETHEH.

Pacnpeoenenue Ilyaccona. ITO BapuaHT OIHUCAHUS CTOXACTUYECKOTO MOBEICHHS
JIMCKPETHBIX KOJMYECTBEHHBIX IMPU3HAKOB JJISI CIydaeB, KOTJIAa BEPOSTHOCTH SJIEMEHTAPHBIX
IIbTEPHATUBHBIX COOBITHI HEOJMHAKOBA, OJHO M3 HHUX HAOIIOJAeTCS 3aMETHO Yalle JPyroro
(p<<q). 3axon Ilyaccona omucheIBaeT penkue coObITUs, Tpoucxoasmme 1, 2, 3 u T. 1. pa3 Ha
COTHHU M THICSIYM OOBIYHBIX cOOBITHI. [loBenenne Onomornyeckux 00bEKTOB, COOTBETCTBYIOIICE
3akony Ilyaccona, HabmiomaeTcst B TOM ciyyae, KOrja Mo mpobaMm Ciy4ailHO pacrpeiesieHbl
penkue o0bekThl. Pacnpenenenue IlyaccoHa pe3ko acCUMMETPUYHO, npuuem OUCnepcus pasHd
cpeoHell apugmemuyeckou, Ymo MOX}Cem CHYIHCUMb Kpumepuem Ol OYeHKU Xapaxkmepa
pacnpeoeneHus u3yiaemoz0 npusHaKd.

AnvmepnamusHnoe pacnpeoenenue. Pacripenenenne AUCKPETHOW CIIydailHOW BETUYHHBI,
UMEIOIIEH JTUIIH JIBa MPOTUBOMOIOKHBIX (pa3HOKaYeCTBEHHBIX ) 3HaUeHUS (11Ba Kiacca, k =2). B
0JIHOI mpoOe (B OAHOM HaONIOICHWH) COAEPKUTCA OJHA BapuaHTa (m = 1), ogHO M3 JBYX
BO3MOXKHBIX 3HaYCHHI. BBIYHMCICHNS] KOHCTAHT JOCTATOYHO MPOCTHI U HE TPEOYIOT MOCTPOCHHUS
BapHallMOHHOTO psja.

Ionunomuanvroe pacnpedenenue HaOMOAACTCS A1 KAUECTBEHHBIX MTPU3HAKOB, UMEIOIIUX
HE JIBa aJIbTEPHATUBHBIX CBOMCTBA, HO HECKOJIHKO BO3MOXKHBIX MPOSIBIICHNH KadecTBa. [Ipumepsl
nonuMopdu3Ma MOmyJsIui — U3 TON 00JIaCTH.

Pasnomepnoe pacnpedenenue — 310 4acTHBIN ciiyyail pacrpeaeneHus albTepHaTUBHOTO U
MOJIMHOMHUAJIBHOTO, XapaKTEepPU3yeTCs OJWHAKOBOM YacCTOTOW BCTPEUAEMOCTHM BCEX 3HAYCHUH
JTMCKPETHOTO TIpU3HaKa (p = ¢ Uil OBYX KiaccoB wid pl = p2 = ... = pj ... = pk mus
HECKOJIBKMX KJIACCOB).



3Hasi THN pacIpeleleHHs, MOXHO BOCIIOJIb30BAaThCs pa3pabOTaHHBIMU CIICIUATBHO JUIS
HEro mpueMaMy MaTeMaTHYeCKON 00pabOTKM M MOMy4HUTh HanboJiee TOJHYI0 WH(OPMAIUIO O
SIBIICHUH, TOYHEE OIICHUTDH PA3IMUUs MEX]y TapaMeTpaMu pPa3HbIX BHIOOPOK.

OcHogéHble NOHAMUS MeMbl:

HopmansHoe pacmpeneneHue, kpuBas [aycca, OWHOMHAIbHOE pacrlpeeicHHe,
pacnipenenenue [lyaccona, anbTepHaTHBHOE paclpeiesiCHHe, TTOJIMHOMUAIBLHOE pacipeiesieHue,
PaBHOMEpHOE pacIipeiesieHHeE.

Bonpocuvl ons camokonmpons:

1. [laiiTe XapaKTepUCTUKY HOPMAJIBHOTO paclpeaesIeHHUs.

2. Yrto onuckiBaet kpusas ['aycca?

3. JlaiiTe xapakTepUCTHKy OMHOMHUAIBHOTO pacmpeseneHus. UeM OHO OTJIMYaeTcs OT
HOPMAaJIBHOTO?

4. Kakoe pacnpezaenenue O60bliie TOIXOAUT ISl OMUCAHUS PEAKUX COOBITHIA?

5. Kak ¢ mnomomplo CpenHeil, MeIuaHbl, IUCHEPCUHU, CTAHAAPTHOTO OTKIOHEHHS,
Kod(UIIMEHTa ACUMMETPHH MOYKHO OIIPEICTUTh XapaKTep paclpeaeeH s SKCIPECC-MeTOA0M?

6. Kakoe pacnpeneneHue sBiseTcs HawbOolee XapaKTEpHBIM THIIOM PpPacIpeeTICHUS
HEMPEPHIBHBIX CIYYAHBIX BEIUYHH, K KOTOPOMY CBOJISITCS BCE OCTaIbHBIC THUIIbI?

Jlureparypa: [1], [2], [4].

Ilpaxmuueckoe 3anamue: ceolicmea pacnpeoeneHus

Bomnpocs! 11 o0cykaeHust:

1. Ilepeuncnure CBOKMCTBA HOPMAJIBLHOTO PACIPEICIICHHUS.

2. OnumnTe XapakTepUCTUKU HOPMAJIBHOTO PacIpeleIeHHUS.

3. Bo CckoibKO pa3 cpelHee KBAaJpaTUYHOE OTKJIOHEHHME YKIAABIBAETCS B pa3Max
M3MEHUYMBOCTH MIPU3HAKA IPY HOPMaJIbHOM THUIIE pacIpeIeIeHUs?

4. KakumMu JBymMsS mapaMeTrpamMH —omnpejaensieTcss ToyHas (¢opMa HOPMaJbHOTO
pacripeiesieHus (XapakTepHasi «KOJIOKOJI000pa3Hast KpuBasi»)?

5. JlaliTe XapaKTepUCTUKy OMHOMHUATIBHOTO PACTIPEICIICHHUS.

6. B yem 3akiro4aeTcs OCHOBHOE OTJIMUME OT HOPMAJIBHOIO PACIIPEAETICHUS?

7. aiiTe xapakTepucTuky pacnpeaenenus [lyaccona.

8. Kakue coObiTust onucsiBaeT pacnpenenenue [lyaccona?

9. Kak npu cpaBHEHUM AMCTIEPCUH U cpelHel apupMeTHUYEeCKONH MOKHO TUArHOCTHPOBATh
pacnpenenenue Ilyaccona?

3ananHue:

Ha ocHoBe naHHBIX Tabmuisl 1.2 onpenenuTe THIT pacipeAeeHNs, COIOCTABUB CPEIHIOK
apu(mMeTnyecKyro, CTaHIapTHOE OTKIOHEHHUE, BU3YaTU3UPYNUTE 3TO Ha rpadUKe pacipeieeHUs.

Jureparypa: [1], [2], [4].

Ilpakmuyeckoe 3auamue: nocmpoenue zpaguka pacnpeoeieHus U OYeHKa Xapakmepa
pacnpeoeneHusl.

Ha ocHoBanum paHHbIX TaOnumbl 4.1 mocTtpoiiTe Tpaduk pacmnpenencHUs B BUIC
TUCTOTPAaMMBI | TTOJINTOHA, OIIEHUTE XapaKTep pacrpeaciicHusI.

Ta6mmma 4.1 — Paauyc cTBOJIa COCECH

No R, cm No R, cm No R, cm No R, cm No R, cm

18,6 21 19,2 41 16,4 61 17,2 81 22
18,6 22 17 42 20,2 62 19,8 82 22,2
18,8 23 17,2 43 17,2 63 17,6 83 224

18,8 24 23,2 44 20,6 64 18,8 84 224

NP |WIN|—

18,8 25 20 45 18,4 65 19,6 85 22,6




6 19 26 20,4 46 21 66 19,8 86 22.8
7 17,4 27 14,6 47 18,4 67 18,6 87 14,4

[Tponomxenne TadauIs: 4.1
8 16,2 28 17,6 48 19,2 68 18,6 88 14,8
9 19,4 29 19,4 49 18 69 18 89 22,2
10 22,4 30 19,4 50 18,4 70 17,4 90 22,6
11 16,6 31 19,6 51 16 71 19,8 91 22
12 19,4 32 19,6 52 19,6 72 23,8 92 22,2
13 18,2 33 19,6 53 18,8 73 18,2 93 22,4
14 18,2 34 19,8 54 18,6 74 19 94 22,4
15 16,8 35 19,8 55 17,6 75 20 95 22,6
16 19,2 36 18,4 56 19,6 76 19,2 96 22.8
17 19,2 37 15,2 57 17,2 77 18,6 97 22
18 19,2 38 16,2 58 20 78 18,8 98 22,2
19 19,4 39 17,6 59 17,6 79 18,2 99 19,6
20 18,4 40 23 60 19,4 80 15,8 100 17,2

Jns moctpoenus rpaduka B BUAC MOJHMIOHA YACTOT, KaKUE MPEABAPUTEIbHBIC JICHCTBUS
BbI JIOJKHBI OCYIIECTBUTH? Kakum pazmepom pajuyca xapakTepusyeTcs MoAalibHas rpynna?
Jlureparypa: [1], [2], [4].

Tema 5. Ouenka HOPMAJBHOCTH: aCUMMETPHUS U IKCLHECC.

Jlexyus
HopMmanbHoe pacnpeneiieHuMe Kak HACAIbHO CHMMETPUYHOE OTHOCUTEIBHO CPEIHErO;
HyJE€BasT aCUMMETPUS  HOPMAJIBHOIO  PAaCcHpelesieHus, OTpULATENIbHAsA  aCUMMETpUs,

MOJIOKUTEIbHAS ACUMMETPHUS, JKCIECC KaK CIoco0 KOJWYECTBEHHOW OIEHKH TEHACHIIUU
CO3[aBaTh 3HAYEHMs, Jajekue OT cpeaHero. JluamazoH =1 OT HyJIeBOM acUMMETpPUHU
HOPMaJbHOI'O paclpeiesieHus M JKclecc B Ipenenax =1 oT 3kcuecca HOPMAaJIbHOTO
pacrpeesieHus Kak KpUTepUHU JOCTaTOYHOW HOPMaJIbHOCTHU JUIsl HApaMEeTPUUYECKUX TECTOB.

Kosppuyuenm  acummempuu  (As) B TEOpUM  BEPOATHOCTEHM —  BEIUYMHA,
XapaKTepU3yroLas aCUMMETPHUIO paclpe/lejieHUs] JaHHOW CIy4yallHON BEJIMYMHBI. AHTIUHACKUI
cratuctuk K. [IMpcOH Ha OCHOBE Pa3sHOCTU MEXAY CpPEOHEW BEIWYMHOW U MOJOW MPEIJIONKUI
MOKa3aTeslb ACUMMETPHH:

X — Mo
Asp= ,
o
rae X, — cpensis apudmernyeckas, Mo — Moaa, o (s) — CTaHIAPTHOE OTKIIOHCHUE.

[Tpu cUMMETpPUYHOM pacHpeie]ICHUH OTHOCUTEIIFHO MAaTEeMaTHUECKOT0 Okuaanus As = 0.

Kosppuyuenm sxcyecca (k03pPUIMEHT OCTPOBEPIMMHHOCTH J) IOKA3bIBAET, HACKOIBKO
HEOOBIYHO BBICOK M 3a0CTPEH WIIM, HA00OPOT, HM30K M 3aKpYIJICH MUK pacrpeneicHus. Y
pacpeieieHusl ¢ MOJOXKHUTEILHBIM 3KCIIECCOM BBICOKHIA, 320CTPEHHBIH MUK, a Y pacipeIesicHus
C OTpPHLATEIbHBIM OJKCLIECCOM HH3KHH, TIOJIOTMH THK. Y WACAIBHOIO HOPMAaJIbHOTO
pacripeieieHus] HyJIEBOM JKCIeCC.

OcHogHble NOHAMUSA Membl: HyJEBask aCUMMETPHs, OTpUIATENbHAs aCUMMETpHs,
MOJIOKUTEIIbHAST aCUMMETpPHsI; HYJIEBOM AKCIIECC, MOJOKUTEIbHBIH IKCIIECC, OTPHLATEIbHBIN
JKCIIeCC.

Bonpocwi 0na camokonmpons:

1. B xakom ciyvae k03 puimeHT aciMMeTpUn paBeH HYJH0?

2. KakoB Oynet ko3¢ (HUIHEHT aCHMMETPHH, €CITU TPABbIi XBOCT PaCIpeesICHUs IITHHHEEe



neBoro?

3. KakoB Oyner kodPuImeHT acCHMMETPHH, €CIIA JIEBBII XBOCT pachpeneiieHus JTHHHEE
npasoro?

4. YTto 0o3HaUaeT HAJIMUME ITOJIOKUTEILHOrO dKcrecca?

5. O yeM CBUJETENBCTBYET HYJIEBOM 3KCcLEecc?

6. MmeeTcst mu ¢x0/1CTBO (PAKTUYECKOTO paCIIPECIICHHsI C HOPMAJIBHBIM, €CITH TTOKa3aTeNH
aCHMMETPHUH U JKCIlecca He MPEBBIMA0T =1 OT HyJIEBbIX 3HAYCHUI?

Jlureparypa: [1], [2], [3].

Ipaxmuueckoe 3anamue: Xapaxmepucmurxa acuMmempuu u dKcyeccad.

3ananue 1: onpenenenue KO3PPUIIMECHTa ACUMMETPHUH.

[To maraBIM TabmuIe! 1.2 paccunTtaiite ko3¢ dunuent acummerpuu [Tupcona

JlaiiTe XapaKTepUCTUKY CHMMETPUYHOCTH PACCUUTAHHOTO PACTIPEACICHHUS.

3agaHue 2: onpeaeeHre dKcuecca.

[To nanHbIM TaOmuibl 1.2 paccuuTanTe IKCIECC, MONB3YSICh CTATUCTUICCKUMH (PYHKIIMSIMH
B Excel, u cnenaiite BLIBO/I.

Ha ocHOBaHMM pacCUMTaHHBIX CpeqHEH apuMeTHYecKOi, CTaHTAPTHOTO OTKIOHECHWS,
MO/IbI, TTIOKa3aTeNiel aCHMMETPHUH 1 DKCIIecca TaWTe XapaKTePUCTUKY THUIIA PACTIPEICIICHHUS.

Jureparypa: [1], [2], [3].

Tema 6: CrarucrHyeckasi ommOKa (OmMOKAa penpe3eHTATHBHOCTH BbIOOPOYHBIX
napaMeTpoB)

Jlexyus

Br16opouHble OIIEHKH MapaMeTpoB I'eHepabHON COBOKYMHOCTH. CTaTucTHYeckas omuoka
napamerpa (omrOKka penpe3eHTaTUBHOCTH BBIOOPOYHBIX MapaMeTpoB). OmmbOka cTaHZapTHOTO
oTkyoHeHHs. Omunbka ko3 duurenrta Bapuanuu. Pacuér ommook.

Omauuus 3naueHuti 8b160POYHBIX NAPAMEMPOS ON 2eHEPATIbHbIX HA3bIBAIOMCA OUWUOKOU
penpeseHmamueHoCmuy 0aHHO20 napamempad, WIN NPocTo (cTaTUcTHYecKoM) omuoOkon. [lpu
YBEJIIMYEHUU 00bEeMa BHIOOPKH OIIMOKH PENpe3eHTATMBHOCTH CTPEMSTCS K HYJIO (CleAcTBUE
3aKOHa O0NbIINX yHcel). YHCIeHHO BhIpaKeHHbIE CTAaTUCTHUECKHUE OIIMOKHU CITy’KaT MEpOM Tex
IPEJIeNIOB, B KOTOPBIX BEIOOPOYHBIE MAapaMeTphl MOTYT OTKJIOHSTHCS OT 3HAaYCHUN TeHepallbHBIX
apaMeTpoB.

Bennuuna ommbku (m) Tem Oomblue, yeM Oouibliie BapbUpOBaHME NpU3HaKa (S) U 4yem
MeHbIIIe BBIOOpKA (7). OmmMOKy penpe3eHTaTHBHOCTH UMEIOT BCE CTAaTUCTUYECKHE MapameTphl,
paccuMTaHHble TO BbIOOpKe. JIJIi MpPaKTUKM CTAaTHCTUYECKOTO OLEHHBAHUS pa3pabdOoTaHbI
creruaibHbie GOpMyIIbL.

JU11 HOpMaIbHOIO paclpeAcIeHUs:

S
omudKa cpeaHein m,,= T;
n

ormoka CTaHJAPTHOTO OTKIIOHEHUsT 1M Z\/L;
2n
omuOka kodpduiinenta Bapuanuu =~ Mey = v
\/ﬂ .

OchosHble nowsamus membvl.

Ommubka cpenHeil, omuOKa CTaHIAPTHOTO OTKJIOHEHHUs, oOmuOKka Ko3(pduIreHTa
BapHalyH.

Bonpocwi ona camoxonmpons:

UTto 03HaYaeT MOHITHE KOIIMOKA BEIOOPKU» ?

Yo 03HaYaET MOHATHE «OIIUOKA perucTpanum»?

OT yero 3aBUCUT BEIMYMHA OLIMOKH pENPEe3eHTATUBHOCTH?

Kak Ha3pIBalOT OTIMUYME 3HAUCHUH BEIOOPOYHBIX NTAPAMETPOB OT FeHEPAJIbHBIX ?

OT Kakux OCHOBHBIX TIOKa3aTelied 3aBUCUT BeJIMYMHA OLIMOKM BBIOOPOYHOTO



HaOmroaeHUA?
Jluteparypa: [1], [2].

IIpakmuueckoe 3anamue; paciem ouudOOK

Bonpocul ons obcyscoenus:

1. Omnbka cpenHeil apupmeTndeckoil.

2. OmmbKa CTaHIaPTHOTO OTKJIOHCHUS.

3. Omubka kordppuIMeHTa Bapraluu.

3anaHue:

[To nanueiM Tabmuibl 1.2 (Tema 1) paccuuTaiiTe cpeaHio0 U OomMOKy cpeaneit (M + m),
CTaHJapTHOE OTKJIOHEHWE M OLIMOKY CTaHAApTHOrO OTKJIOHeHus (S =+ ms), KodhduuueHT
Bapuanuy 1 omnoky kodpdurmenta Bapuanuu (CV + mey).

Xon paloTsl:

1). OnpenensieM CpefHIO0 apUPMETUUYECKYIO, CTAHAAPTHOE OTKIOHEHHE M KO (UIIHESHT
BapHaIim.

2). Onpenensiem omMOKy cpenneit apupmernyeckoii (X uu M):

Ecmu n>30, To genmMm Ha 7

>
<
=) I“”

Ecnu n<30, To aeaum Ha n—1

%}

m=-+4—— 10
Y Wn-1
3). Omnpenensem OMMOKY CpeTHETO KBaApPAaTUYHOTO OTKJIOHEHHUS S (CTaHAApTHOTO
OTKJIOHCHHS ):

S
m=+—— 11
V2n
4). Onpenensiem omnOKy kodddurrenta sapuaruu CV:
_Ccv

me,= 12
cv m

BrrurcneHuss MOXXHO YCKOPHUTH, HCIIONB3Ysl cTaTUCTHYeCcKue GyHKIUU B Excel.
Jlureparypa: [1], [2].

IIpaxmuueckoe 3anamue

3anaHue:

ITo pesynbraram 15 npomepos: 12, 14, 13, 16, 11,9, 13, 15, 15, 11, 14, 14, 10, 12, 17

OTIPECTUTh OMMOKY CpeaHe apu(MeTHIecKoi, OMMOKY CTaHIAPTHOTO OTKIOHEHUS U
ommOKy ko3 duimenTa Bapualuu.

Craenatp BbIBOJ U OXapaKTEpU30BaTh CTENIEHb OJTHOPOJAHOCTH BBIOOPKHU.

3amanue 2

OTBETUTHh NMCbMEHHO Ha CJIEYIOIINE BOIIPOCHI:

1. Uto 03HaYaeT MOHITHE «OITMOKA BEIOOPKM» ?

2. Yo 03HaYaeT MOHATHE «OUIMOKA PErHCTPALUN»?

3. OT yero 3aBUCHUT BEJIMYMHA OIIUOKHU PErpe3eHTaTUBHOCTHU?

4. Kak Ha3pIBalOT OTJINYME 3HAYEHUN BEIOOPOYHBIX [TAPAMETPOB OT I'€HEPATIbHBIX ?

5. OT Kakux OCHOBHBIX IIOKa3aTeleld 3aBUCUT BEIUYMHA OLIMOKM BBIOOPOYHOIO
HaOmo1eHus?

Jlureparypa: [1], [2].

Tema 7: loBepuresibHbIil MHTEpBaJ. OnpeaeseHne TOYHOCTH ONbITAa. ONTUMAJbHBIA
00beM BbIOOpPKH.

Jlexyus

[Toguunenne BBHIOOPOYHBIX CpeAHUX (KAaK CIy4alHBIX BEJIMYMH) HOPMAJIbHOMY 3aKOHY,



00BpIMHCTBO U3 HUX (95%) HaxoaWUTCS MOOIMU30CTH OT TeHEPANBFHOU CpelHel — B JHamma3oHe
M, £ 1,96m (mpubmmxenno =+2m). WHTepBambHas oOIleHKa TE€HEPAIBHOTO TapaMmeTpa.
JloBepuTeNbHBIN HMHTEpBaN Jii BHIOPAHHOTO YpPOBHS 3HAUMUMOCTH. OmpeneneHne TOYHOCTH
onbiTa. OTHOCHUTENBHAS OIMMOKA HW3MEPEHHH — «IOKa3aTelb TOYHOCTH oOmbiTay. O0beM
YCIIOBHOM BBIOOPKH JIs1 00€CTIEUeHUsT XOPOIIEH TOYHOCTH.

[TapameTpsl reHepaIbHON COBOKYITHOCTH MPAKTUYECKN BCETJA OCTAKOTCS HEU3BECTHBIMH, O
HUX CyAAT TI0 BBIOOPOYHBIM OIIEHKAaM, WCHOJB3ys [UIsl OTOTO 3HAYEHUS OLIMOOK
pEeNpe3eHTaTUBHOCTH. TeopeTuyecKkue MCCaeIoBaHusl MOBEACHHUS BBIOOPOUYHBIX CpPEIHUX (Kak
CITy4YaiHBIX BETMYHH) TTOKA3aJIH, YTO OHU MOJIYUHSIOTCS HOPMAIBHOMY 3aKOHY, OOJNBITUHCTBO U3

HUX (95%) HaxoauTcsl MOOJIM30CTU OT reHepajbHOW cpenHed — B auana3zoHe M. + 1,96m
(mpuOAMKEHHO +2m).
[TosToMy MOXXHO AenaTh OOpaTHOE 3aKJIIOYEHHE — TeHepajbHas CpPexHss HaXOIUTCA B

quana3zone Me,e,p £ 1.96m, T. €. npeackasplBaTh NIMPUHY MHTEpPBaja, B KOTOPOM 3aKJIIOUEH
reHepalbHbIl MapaMeTp, JaBaThb MHTEPBAIbHYIO OIIGHKY TIe€HepalbHOMYy MapameTpy. B
COOTBETCTBUHU C 3aKOHOM HOPMAJIbHOI'O PAaCIpENEICHHUs] MOKHO O0)KMJATh, YTO TE€HEPAJBHBIN
napaMmeTp (UCTUHHOE 3HAaYeHHE) OKa)XeTcsl B uHTepBaie ot M — tm 1o M + tm, e m — ommoOKa
cpenHel apupMeTHYeCcKor, ¢ — KBaHTHIb pacnpeaeneHus CteiofenTa (Tabdmn. 611) mpu naHHOM
yuclie cTenenen cBooos! (df ) 1 ypoBHe 3HauMMocTH (00b19HO a = 0,05).

CnenoBaTenbHO, C BEpPOSTHOCTBIO P MOKHO OXHAATh, 4YTO TEHEpalbHAs CpEIHSA
HaxOJIUTCA B JOBEPHUTEILHOM HMHTEpBajie M + tm, MOCTPOCHHOM BOKPYT BBIOOPOYHON CpeaHei
apupmeTnyeckon M.

Llosepumenvuuliii unmepeal — UHMePEAL 3HAYEHUU U3YYAeMO20 NPU3HAKA, 6 KOMOpOM C
Mol U UHOU 8epoAmHOCmbI0 P Haxooumcs 3naueHue 2eHepaibHo20 napamempa.

OmnpeneneHre TOYHOCTH OMNbITa. B mpakTHKe aHanu3a HCHOJB3YETCS OTHOCHTENbHAs
olMOKa U3MEPEHUN — «IoKa3aTelb TOYHOCTU OIBITa» — OTHOLICHHE OIIMOKM CpellHel K camoit

. . . m o
cpenHeit apu(hMeTHUECKOM, BEIPAKEHHOE B IPOLICHTAX: € =M x100%.

TodHOCTH cuMTaeTcs XopoueH, eciiu € MeHble 3%, U yI0BIETBOPUTENBHOU IpH 3 < € <
5%. Nnaye npuxoauTcs cOOUpaTh TOTONIHUTEIBHBIA MaTepHal.

OntuMmanbHbli 00beM BBIOOPKH. B mccnenoBaHusIX yacTo 3apaHee TpeOyeTcsl yCTaHOBUTh
YHUCIO0 HAOMIOJICHHUH, JOCTaTOYHOE JUIS TOJYYEHHs PENpe3eHTATHBHBIX OLEHOK T'€HEepaJbHON
COBOKYMHOCTH. Jl7s1 HENpephIBHBIX NPU3HAKOB METOJ COCTOUT B TOM, YTOOBI, HCIIOJB3YS
U3BECTHBIE COOTHOIICHUSI MEXAY CpelHeH, CTaHTapTHBIM OTKIOHEHHMEM, OIIMOKOW CpeaHeH,
IUIOTHOCTBIO BEPOSITHOCTH pacnpeaeneHus CTbOAEHTa, HAWTH YHCIO CTENeHeW CBOOOIbI,
COOTBETCTBYIOIIIEE JOBEPUTEIBHOMY MHTEPBALY Ui CPEAHEN ITpH YpoBHE 3HaunMocTH o = 0,05.
OObeM BBIOOPKH, TOCTATOYHOM JUIsl MOJyYeHMs pe3ysbTaTa 3aJaHHOM TOYHOCTH, HAaXOASAT IO

txCV \?
bopmyne: n= | TRen — 0o0beM BBIOOPKH; KBaHTWIb pacnpeaeneHus CTbrojieHTa
(trabmuua 611 B [2]) npu naHHOM uymcie creneHed cBoOoab! (df=n—I ) U ypoBHE 3HAUMMOCTH
(o6bruHO @ = 0,05); CV — mpubnusurtenbHOoe 3HaueHHe kKodd¢uiuenta Bapuauu (%); € —
IUTAaHUpYeMasi TOYHOCTb OLIeHKH (1orpeHocTH) (%).

OcHog6Hbie noHsamus memvl.

JloBEepUTENbHBII HWHTEpBaJ, YypPOBEHb 3HAUYMMOCTH, OIPEJEICHUE TOYHOCTH OIbITA,
ONTUMAJBHBIN 00BEM BBHIOOPKH.

Bonpocwi ona camoxonmpons

1. OxapakTepu3yiTe OTHOIIEHUE BHIOOPOUHOM CpeHel K reHepalbHOM cpeiHeH.

2. Yro 03HayaeT MOHATUE «MHTEPBAJIbHAS OLIEHKA FeHepaIbHOro napamerpa»?

3. Kaxk omnpenensercst 1oBepUTEIbHBIN MHTEPBAJ [l BHIOPAHHOTO YPOBHS 3HAYUMOCTH?

4. Kak paccunTbIBaeTCsi OTHOCUTENbHAS OLIMOKAa M3MEPEHMH — «IOKa3aTellb TOYHOCTH
omnbITa»?

5. Kak onpenenuts 00beM yCI0BHON BBIOOPKH ISl 0O€cTIeueHus! XOpoIIe TOUHOCTH?

Jlureparypa: [1], [2].



IIpakmuueckoe 3anamue: 0o6epumenbHblLll UHMEPEA.

[To manmeiM Tabmumsr 7.1 paccuurate M (X), m wu s. 3nauenne kpurepus CThIOJEHTA
onpenenuts no tabnuue 611 [2]: 11t ypoBHs 3HauuMocTtH a = 0,05 HaliTH 3HaueHuWe f U JaTh
UHMEPBANLHYIO OYeHKy TeHepaIbHOMY napameTpy : M + tm

Tabnuua 7.1 — JlnrHa pakOBUHBI MOJUTIOCKA, MM

n Xi n Xi n Xi n Xi n Xi
1 86 11 87,5 21 93,4 31 97,3 41 94
2 86,5 12 88,6 22 89.9 32 88 42 94,5
3 85 13 88,7 23 90 33 89,5 43 89,2
4 85,5 14 88,7 24 90 34 93,1 44 88,5
5 87 15 95,5 25 90,4 35 93,3 45 92
6 91,6 16 92,1 26 90,5 36 94,4
7 88 17 92,3 27 89,7 37 89,9
8 87,4 18 90,5 28 89,8 38 93,7
9 96 19 90,5 29 91 39 94
10 87,5 20 89,9 30 96,8 40 94,1

3amanue

AHaJOTUYHBIM 00pa30M pacCUUTANTE TOBEPUTENBHBIN HHTEPBAI TSI
1. cranmapTHOTO OTKIIOHEHUS (S + tmS),

2. koadpdunuenta Bapuanuu (CV + tmCV).

CrenaTh BBEIBOI.

Jlureparypa: [1], [2].

IIpakmuyeckoe 3auamue: onpeoeneHue moyHoCmuy Onvlma.
OTtHocuTenbHast OIMOKA U3MEPEHUIN — «I0Ka3aTelb TOYHOCTU +OMbITa» — OTHOIIEHUE
OIMOKH cpelHell kK caMoii cpeHel apuMeTHIecKoi, BIpaXKEHHOE B IPOLIEHTAX:

82%-100% (14)

Uem TouHee ompeaelieHa CpeaHsis, TeM MeHbIe Oyner & © Haobopor. ToyHOCTH
CUMTAETCS XOopoulei, eciu ¢ MeHble 3%, U yaoBieTBoputTenbHON pu 3 < & < 5%. HMuaue
npuaeTcs coOupaTh JOMOJIHUTENbHBI MaTepHuall.

[To pmambM Tabmum 1.2, 2.1 w 7.1 omnpenenuth CymecTBYeT JU HEOOXOIUMOCTh
JIOTIOTHUTEIIFHOTO cOOpa MaTepHalioB.

Jlureparypa: [1], [2].

Ipaxmuueckoe 3anamue: ONMUMANLHBIL 00beM 6blOOPKU O O0becneyeHus Xxopouiel
MOYHOCMU.

3amanue

ITo nannpM Tabmui 1.2, 2.1 u 7.1 paccuntath 00beM yCIIOBHON BBIOOPKH, HEOOXOIUMBIN
JUIsi o0ecriedeHus Xopolied TodHOoCcTH € = 3% s ypoBHs 3Hauumoctu o = 0,05 m s
koad¢unuenta Bapuauuu CV < 10% (3HaueHus kodpduiueHTa Bapualny, He BBIXOAAIIUE 32
npenens! 10%, IpUHATO cCUUTaTh HOPMAJIbHBIMU).

Jlenaem BbIBO/T 00 ONITUMAIILHOCTH 00BEMA BEIOOPKH.

Jlureparypa: [1], [2].

Tema 8: CpaBHeHue cpennux BequduH. Kputepuu cpaBHeHus (paccUMTaHA HA JBa
3aHSITHSA).

Jlexyus

B TepMuHax cTaTUCTUKU OTIIMYUS MEXK]LY CPEIHUMH MOTYT UMETh JIBa MPOTHUBOMOJIOKHBIX
HCTOYHUKA!

1. 06e BBIOOPKH B3STHI U3 OJJHOW T€HEPATLHOW COBOKYITHOCTH, HO CPEIHHUE OTIMYAIOTCS B



CHITY OIIMOKH penpe3eHTaTUBHOCTH.

2. BBIOOPKHU B3AThI U3 Pa3HbIX FeHEPaIbHBIX COBOKYITHOCTEH, OTIMYME CPETHUX BBHI3BAHO B
OCHOBHOM JICHCTBHEM Pa3HBIX JOMHHUPYIOUINX (aKTOPOB (2 TaKKe U CIy4aiHo).

Crartuctuueckas 3aja4a COCTOMT B TOM, YTOOBI c/IesIaTh 000CHOBAaHHBIN BBIOOD.

JUIs WCKIIIOYEHUS 4YYXKEPOJIHBIX («BBICKAKMBAIOIIMX») BapUaHT MPUMEHSIOT 3aKOH
HOPMAJIbHOTO paclpeselieHHs: B JAMana3oHe YeThIpeX CTaHJApTHBIX OTKIOHeHHH, M £ 1.96-S,
OTKJIOHEHHE BAPUAHT OT CPEAHEN MPOUCXOAMT IO CIy4YallHbIM IPUYMHAM; 3a TPAHUIIAMU ITOTO
JMarna3oHa Jexar 4y KepOoHbIe JIIsl TaHHOW BHIOOPKU 3HAYEHMS.

Cpasnenue pasnuuus cpeonux. Jns ompeneneHus ITOCTOBEPHOCTH pPa3IWUMs CPEIHUX
BEJIMYMH MCMONB3YIOT t-Kputepuil CTbIOJIGHTa NpPU CPaBHEHUH HE3aBHCUMBIX BBIOOPOK H
CPaBHEHHUM CBSI3aHHBIX COBOKYITHOCTEH (Hampumep, MO M IOCHe BO3ICHCTBHUS), B TOM 4YHCIE
M3MEHYUBOCTH KOA((DULIMEHTOB Bapualuu 1o popmyiie:

M,

t= lo df)
\/mf+m§ ‘

Pasnocts cpeanux OepyT mo Mmomynto 0e3 ydera 3Haka. [lomyueHHOe ATHM crocoOoM
3HaueHue Kputepus ¢ CThIOJICHTA CPAaBHUBAIOT C TaOJMYHBIM TIPU BBIOPAHHOM YPOBHE
3HauuMocTu (00sryHO Mg o = 0,05) u ymncne crenenel cBoOOAbI (00bEMBI BHIOOPOK Oe3 uucia
orpannyeHud, df = nl + n2 — 2). Pe3ynpTaToM Takoro CpaBHEHHS JIOJDKEH CTaTh OJIMH U3 JABYX
BapHAHTOB CIIEYIOIIET0 CTaTUCTUYECKOro BbIBoja. Ecim momydeHHoe 3HaueHHE (BEIMYMHA)
KpUTEepUs OOJbIIIe TAOJUIHOTO, 3HAYUT, PA3TIUIHSI MEXKIY IMapaMeTpaMu TpU 3aJaHHOM YPOBHE
3HAYUMOCTH M YCTAHOBJICHHOM YHCJE CTEMeHel CBOOOABI TOCTOBEpHBI. Ecnu ke momydeHHas
BEJIMYMHA KPUTEPHsI MEHbBIIEC TAOIMYHOW, TO TPH JAHHOM YypPOBHE 3HAYUMOCTH M YHUCIC
CTEerNeHel CBOOO bl Pa3IUyus MEXKIY MapaMeTpaMu HeIOCTOBEPHBHI.

Koad¢uimenTsl Bapuanum Takke MOXHO HCIIOJIB30BaTh ISl CPAaBHEHUS W3MEHUHUBOCTH
pasHbIX mokazateneil. JlocTOBEpHOCTh OTIWMYHMM KOX(PPHUIIMEHTOB OILICHUBAETCS C MOMOIIBIO
kputepusi CtbrofieHTa 1o Gopmyiie:

_Cv,-qv,
t—% (0,05;n1+n2-2)
\/m1+ m,

rae CV,, CV>u m;, m; — 3Ha4eHUS B OMIUOKA KOAPPUITUSHTOB BapUAITHH.

BbIBO/1 0 JOCTOBEPHOCTH OTIUYMIA JAETACTCSI B TOM ClIy4ae, €ClId paCCUUTAaHHOE 3HAYCHHE
MPEBLICUT TaOJIMYHOE TIPU 3aIaHHOM ypoBHE 3HauUMOCTH o = 0,05 u uncne creneHeit cBo0oabl
df=nl+n2—2.

B ciyyae npuMeHeHUs TBYXBBIOOPOYHOTO KPUTEPHsS JJII HE3aBUCHUMBIX BBIOOPOK TaKKe
HEOOXOUMO COOJIIO/IGHHE YCIIOBUS paBeHCTBa nucnepcuil. Haubomee TOYHBIM METOIOM
OTIpe/ICIICHUs] JOCTOBEPHOCTH PA3IIUIHIA MEXKIY BEIOOPOYHBIMU JUCTICPCUSIMU CITYKHUT KPUTSPHIA
F ®umepa B popme OTHOILIEHUS AUCTIEpCHit (00bIlee 3HaYeHUE TOJIKHO CTOSITh B YUCIIUTEINE):

F= Si F
T o2 " la,df1,df2)
2

FI[CS1>S2,dﬂ =n;— 1,dj2=n2— 1.

Ecnu nonmyuyeHHass BenuuuHa F Oojbllle TaOJUYHOTO 3HAYEHUS] MPU NPHUHITOM YpPOBHE
3HauuMocTu (tabs. 711 nns o = 0,05 u Tabn. 811 st o = 0,01 B [2]) 1 ymcie cTeneHeit cBOOOIbI
(dfi u df2), To pazaMuue MEXIy TUCHEPCUSIMU MPU3HAECTCS TOCTOBEPHBIM; €CJIM OHA MEHbIIIE, TO
pacxoKJIeHUE MeXIy HUMHU MOXKET CUUTAThCsl HECYLIECTBEHHBIM, CIy4YalHbIM, T. €. HyJeBas
TUIIOTE3a HE OTBEPraeTcsl.

OchosHule nowsamus

t-xputepuil CTbIOJEHTA, PABEHCTBO AMCIIEPCHUil, KpuTepuil Puiiepa.

Bonpocwi ona camoxonmpona

1. [Touemy Ba)HO OIPENENNUTh, UTO JAHHOE pa3INyue MEX1y BRIOOPKAMH XapaKTEepPHO IS
BCE TeHepaJIbHON COBOKYITHOCTH?

2. Kakume HauOonee pacnpoCTpaHEHHbIE METOJbl pa3pabOTaHbl JUIsl  OINpEeeICHUs
CTATUCTUYCCKON 3HAYUMOCTH Pa3IMunii?



3. Kakue craTuctuyeckue KpUTEPUU JOCTOBEPHOCTH WIIM CIYYAaHHOCTH OTIMYMMA caMmble
pacnpocTpaHeHHbIE?

4. Kakue XapakTepUCTUKH HCIOJIB3YIOT MPU CPAaBHEHUU 10 YPOBHIO H3MEHUYMBOCTHU
noKazaresyen?

5. Kak ¢opmynupyetcs HyneBas runoresa?

6. Ilpu cpaBHeHMM BBIOOPOYHBIX [AapaMETPOB HOPMAJIBHOTO U OHMHOMHAIBHOIO
pacmpesieieHni UCTIOIb3yeTCs O/IHA U Ta ke ¢opmyrna?

Jluteparypa: [1], [2].

Ilpakmuuyeckoe 3anamue: pacuém kpumepus Cmoviooenma.

Bonpocul ons o6cyacoenus

1. Kak MOKHO OTJIMYUTH 3aKOHOMEPHOE OT CIy4aiHOro?

2. Kak MOXHO HUCKITIOUUTH Uy>KEPOJIHBIE («BBICKAKHBAIOIINE) ) BAPUAHTHI?

3. Ecnu nmonydeHHast BeTMUMHA t-KpUTEPHUSI MEHbIIIE TAaOJUYHOM, TOATBEPKIACTCS HyJIeBast
runoresa’?

3aganue

OTIUYuTh 3aKOHOMEPHOE OT CIy4alHOTO MOXHO Ha OCHOBE 3aKOHOB IOBEACHUS
CllydaifHOW BeNUYMHBL. J[ng MCKIIOUEHHS YyKEepPOJHBIX («BBICKAKMBAIOIIUX») BapUaHT
MIPUMEHSETCS 3aKOH HOpMajibHOTO pacnpezenenus (M + 1.96-S), 3a rpaHuiaMu 3Toro aAuanazoHa
JeXaT 4YyXEpoAHbIE s JaHHOW BBIOOPKHM 3HaueHHs. BbIOOpOYHBIE CpeaHUE HMEIOT
HOpPMaJIbHOE paclpesielieHne, KPUTEepHd OTINYMS JBYX BBIOODOYHBIX CpPEIHUX TaKKe
0asupyeTrcsi Ha CBOWCTBaX HOPMAJIBHOTO pachlpeleieHus: B TpaHunax M,q,£1,96-m (uum
npUOIN3UTENBHO M5, + 2-m) BHIOOPOYHBIE cpelHUE apu(METHYECKUEe OTINYAIOTCS OT 0OIIei
(reHepanbHOW) CpenHel Mo ciaydalHbIM npuyuHaM. [Ipu coOmroaeHnn 3THX YCIOBUH pabodas
dbopmyna st ¢ KpUTEpUs: OTIMYUS CPeTHUX OyaeT:

‘M 1_M 2|
1 2

Pasnocte cpennux OpaThb MO MOAYNIO, T. €. 0e3 ydeTa 3HaKa. 3HAYCHHE KpUTEpHs !
CThIOfICHTa CPaBHHUTH C TAOJWYHBIM NPH BHIOPAHHOM YPOBHE 3HAYUMOCTH (OOBIYHO AN o =
0,05) u yucne creneneit cBo0oaAbI (00BEMBI BELIOOPOK 0€3 unciia orpaHudeHut, df = n; + n, — 2).

Ecnu nonyuenHoe 3HadeHue (BeNMYMHA) KpUTepus Oonbiie TabmumuHoro (Tabmuma 611 B
[2]), 3HAuWMT, pazaUUHS MEXAY IapaMeTpaMu TIPH 3aJaHHOM YpPOBHE 3HAYUMOCTH U
YCTaHOBJICHHOM YHCJIE CTeMeHed CBOOOJBl JOCTOBEPHBI, €CIM HeT — TO pas3iIuyuue
HEJ0CTOBEPHO.

3amada 1. B mporecce uccnenoBaHuil ObUIO YCTAHOBJICHO, YTO Y CTApHKOB JO JICUEHUS
WHCYJIMHOM CpeJIHee CoJiepkaHne OeKOB B KpoBH cocTaBisuio 81,04 = 1,7, a mocie neyeHus —
79,33 + 1,6. Paccuutarp t-xpurepuii CTbBIOJEHTa W OIpPENEIUTHh BIUSHUE WHCYJIMHA Ha
cojiepKaHne OCJIKOB B KPOBH.

3amada 2. [{ng uzyuenus 3¢p(peKTUBHOCTH HOBOT'O MpernapaTa eje3a OblIM BHIOpaHbI JBE
IpyMNIbl MalMEHTOB ¢ aHeMuel. B mepBoii rpyre manueHTsl B TeYeHHe ABYX HEJENb MOTydyaln
HOBBII TpenapaT, a BO BTOPOil rpymmne — mnoiyvanu ruiane6o. Ilocie storo Ob1o mpoBeneHo
W3MEPEHHE YPOBHSA TeMOIVIOOMHAa B mepudepudeckol KpoBu. B mepBoil rpymme cpenHuit
ypoBeHb TemornobuHa coctaBun 1154+1,2 r/n, a Bo BTopoir — 103,7+2,3 1/n (maHHBIC
npenctaBieHsl B Gopmare M + m), cpaBHUBaeMble COBOKYIMHOCTH HMMEIOT HOPMaJIbHOE
pacnpeznenenue. [Ipy 3TOM 4YMCIEHHOCTH NEpBOM Ipynmbl cocTaBwia 34, a Bropod — 40
nanueHToB. HeoOxonuMo cpaenaTh BBIBOJ O CTaTHUCTUYECKOM 3HAYMMOCTH TOJTYYEHHBIX
paznuunii 1 3¢pPeKTUBHOCTH HOBOTO Ipernapara >xesesa.

3amaua 3. MccnenoBasiach paioakKTUBHOCTh OOpa3llOB MOYBHI HAa JBYX ydyacTkax (TaOd.
8.1).

Tabnuua 8.1 — PaninoakTUBHOCTH 00PA31I0B MOYBHI



MkP/uac n
Vuactoxk 1 | 25| 21| 322831 (20| 22| 26| 25|27 |21|32|25|24)| 27| 14

VYyacrok 2 | 25| 30| 32| 28| 32| 23| 22| 26| 25| 26| 24| 32| 25| 24 13

Omnpenenure, CymecTBYET JH AOCTOBEPHOE OTIMYHE B YPOBHE PaJUOAKTHUBHOCTHU IMOYBBI
Ha 3THUX y4acTkax?
Jlureparypa: [1], [2].

Ilpaxmuueckoe 3ansmue: pacuém kpumepus Puuiepa.
Bonpocul ons obcyocoenus
HauGonee TOYHBIM METOIOM JJIsi OMpEACNICHUS JOCTOBEPHOCTH Pa3IIUYMid MEXKIY
BBIOOPOYHBIMU AUCTIEPCUSIMU SBIsieTCsl Kputepuil F duiepa B popMe OTHOIICHUS JUCTIEPCUI
(GonbIIee 3HAUEHHUE TOKHO CTOSITH B UUCIIUTENE):
2
S
F=5Fogign (16

2

FI[CS1>SQ,dﬁ:l’l]_ l,dﬁ:nz_ 1

Eciu nonyuyenHast BenuuuHa F Oojblie TaOJMYHOTO 3HAUEHUS NPU NPUHSATOM YPOBHE
sHayumoctu (tabmn. 7I1 mis a = 0,05 u tabn. 811 st a = 0,01) u yucne creneneit cBob6oas! (df;
df>), TO paznMuue MEXAy AMCIEPCUSMHU TPU3HACTCS JTOCTOBEPHBIM; €CJIM OHAa MEHBIIE, TO
pacxXoKJIeHUE MEXIy HUMHU MOXKET CUUTAThCs HECYIIECTBEHHBIM, CIyYalHBIM, T. €. HyJeBas
TUIIOTE3a HE OTBEPraeTcsl.

IIpumep. Tlpu cpaBHEHUHU MO TMOKa3aTeN0 IUIOJOBUTOCTH (UHCIO AMOPHOHOB Ha CaMKY)
JIByX TONYJSUUN KpacHOW IOJIEBKM C PAa3HbIM YPOBHEM YHCIIEHHOCTH (y IE€pBOH, T'OPHOM,
MOMYJISIIMK TUIOTHOCTh HACeNIeHUs B J[Ba pasa BhINIE, YEM Yy PAaBHUHHOM) OKa3aJoCh, YTO MpU
OYeHb OJIM3KUX CpeIHUX apupMeTHIecKkux (coorBercTBeHHO M; = 5,8 u M, = 5,4), pa3Huna
CTaTHUCTUYECKU HEJOCTOBEPHA, CTAHJAPTHBIE OTKJIOHEHHUS 3HAYUTENbHO pasnuyarotcs: S; = 1,82;
S$>=0,52 (npu n; =27, n, = 12). Otcrona

_Si_33124

= =12,25 17
S 0,2704 an

[Tonmydyennoe 3Hauenue kpurepus (F = 12,2) 6onpiie tabnuunoro F (0,05; 26, 11) = 2,6,
CJIEIOBATEIILHO, HYJEBYIO TUIIOTE3Y O CIyYaWHOCTH OTIIMYUN MOXKHO OTOPOCHTH, CJICTIaB BBIBOJI
0 TOM, YTO TMOKa3aTeld U3MEHYMBOCTHU IJIOJJOBUTOCTH B PAa3HBIX MO YUCIEHHOCTU MOMYJISIUIX
JIOCTOBEPHO OTIMYAIOTCA.

3agaHue

[To mamHBIM Tabmumel 8.1, ompenenuTe CTENEeHb JOCTOBEPHOCTH PAa3HuUs MEXKIY
yuactkamu 1 u 2 mo kputeputo F dumiepa W TOATBEPAUTE WIM OMPOBEPTHUTE BBHIBO/,
MOJTyYCHHBIN C UCTIONb30BaHUEM KpuTepusi CThIOICHTA.

Jlureparypa: [1], [2].

Paznea 2. Buabl ananusza u QyHKIMOHAIbHbIE 3aBHCUMOCTH.

Tema 9: KoppeasinnoHHbIi aHATH3

Jlexyus

VYcraHoBlieHHE HampaBieHHs W (OPMBI CBSI3U MEXIY HpPU3HAKaMU M HM3MEpEeHHE ee
TecHOThI. Koppensiius — 3To B3auMHas CBS3b (B3aMMHAs 3aBUCUMOCTB) JIBYX NPU3HAKOB IIPU UX
MU3MEHUYMBOCTH, T. €. CONPSHDKEHHOCTh MX Bapuauuu. Koppemsnus UMeeT MecTo B TeX CilydvasX,
KOrZia MPU3HAKK U3MEHSIOTCS HE aBTOHOMHO, a COTJIacOBaHHO. PyHKIIMOHAJIBHON HA3bIBACTCS
OJHO3HAYHAs 3aBUCUMOCTb MEXAYy IEPEMEHHBIMU BEIWYUMHAMU, KOIZAA OIpPEACICHHOMY
3HAYEHUIO OJHOM (HE3aBUCHMOI) MEpEeMEHHOM X, Ha3bIBa€MOW apryMEHTOM, COOTBETCTBYET
OIpeIeIeHHOE 3HAUeHHUe JIpyroil (3aBUCUMON) TepeMeHHOH ), Ha3bIBaeMOM (hyHKIHEH.

KoaduimeHT koppensuu pacCUUThIBAETCS TOIBKO JUISl IUHEUHOU CBSI3U.



KoadduimeHT koppensiuu npru3BaH YUCIEHHO BBIPaXKaTh JOJIO CONPSHKEHHON BapHaluu
JIByX MPHU3HAKOB B O0IIEH UX Bapualiu:
r:\/ kosapuayus _ Cxy _ Z(Y_My) X(X_Mx
usmenuugocms  CxxCy |y ly-M x> (x- M,
rae Cxy — XapakTepUCTHUKa CONPS)KEHHOW N3MEHYUBOCTH ITPU3HAKOB,
Cx u Cy — XapakTepuCcTHKa 001el U3MEHYMBOCTH MTPU3HAKOB.
[TonoxxurenbHast U OTpHULIATEIbHAS KOPpPENSAUUs U IpaduyecKoe BbIPAXKEHHE UX CBS3H.
KoadduuueHt xoppensiuiuy Kak YUCIEHHOE BBIPAXKEHUE JOJM CONPSHKEHHOW BapHallUU ABYX
NPU3HAKOB B 00meil mx Bapwauuu. KoppensmuoHHBIM aHamm3, KOd()(OUIMEHT KOPPEIsIuH,
omnoka ko3duuueHTa Koppeasuuu, kodpduiuent aerepMuHanun. KoppensaunoHHslid aHamu3
WCTIOJIb3YETCS NP AUHEUHOU 3aBUCUMOCTH.
s HeOGonbIIMX BBIOOPOK €ro MOXKHO OBICTpPO HAMTH M mpu pyyHOM cuere. PabGouas

dbopMyIIa I pacueTOB HMEET BUJI:
Cx
= y z Xy —

_\/CXXCy

OcHogHbie noHsamus memvl.

Koppensinus, KoppensuoHHbIN aHalN3, MOJe KOppensuuu, Ko3QOUIMEHT KOppesuuy,
(GyHKIMOHATIBHAS ~ 3aBHCUMOCTh, OHIMOKa Kod3(dduumeHta Koppemsuud, KodPPHUIUEHT
JeTepMUHAIUH.

Bonpocwi 0na camoxonmpons:

1. JlaiiTe onpenesieHUe KOPPEISIUU.

2. Yro 03HAaYaeT COrIaCOBAaHHOCTh U3MEHEHUS IPU3HAKOB?

3. Kak cooTHOCHTCS KOppENSIIHOHHAs U PYHKITMOHAIbHAS 3aBHCUMOCTh?

4. IloscHuTE, KaK U3MEHSIOTCS IPU3HAKHU NIPH MOJIOKUTEIBHON KOPPESALUU U KaK — IpH
OTPHUIIATETLHONU KOPPETALNU?

5. Uto o3HavyaeT KOd((HUIIMEHT IeTePMHUHALIAN?

Jlureparypa: [1], [2].

IIpakmuyeckoe 3anamue: pacuém Kodghguyuenma Kopperayuu.

Bonpocul ons ob6cyocoenus

1. KakoB nuamna3oH u3MeHeHus: K03 Huimenta Koppessiun?

2. Kakast cBs13b cuntaercs (pyHKIIMOHATBHON?

3. HazoBuTe rpaHuiibl TECHOM (CUIIBHOM), CPEAHEH, CIIa00i CBSI3U.

4. TTouemy HE0OX0IUM pacdET omuOKU KoddduimenTa Koppensun?

5. IlpoBepka 3HaunMocTH K03 purenta kpurepueM CTbIOICHTA.

6. Uto mipeacTaBisieT coO0M mosie KOppesiuu?

7. 1o Buy KOPPEISILMOHHOTO T0JISI MOYKHO CYJUTh O HAJIMYHH WM OTCYTCTBUH CBSI3H U €€
Thrne?

3aganue:
CocTaBUTh TAOJHILY JIJISl PYYHOTO cueTa, popma MpUBECHA HUXKE:

Tabnuna 9.1 — Anroput™m a1 pacueTta Kod3GPuIreHTa Koppesiiui BpyIHYIO

Ne X ¥ X’ 3V’ xy

1 3.4 4

2 4,2 5

3 5,2 15
4 4,0 12
5 6,1 24
6 7,0 41
7 7,4 37
8 8,2 50




9 10,0 61
2.

a) Ilo TaGnuue paccumTaTh KBaJpaThl BapUaHT U MX NPOU3BEJEHHS, a TAKXKE CyMMBbI
BapHaHT, KBaJpaToB U npousseneHuil. [lo ¢popmyne 19 paccuntars KOdPPHUIUEHT KOPPEIAIUT
r.

B mnpakTthueckoi IeATENbHOCTH, KOIZA YUCIO KOPPEIUPYEMBIX Map Ipu3HakoB X u Y
HEBEJIMKO, TO IIPU OLCHKE 3aBUCHUMOCTH MEXAY II0Ka3aTeIsIMU HCIOJB3YETCSl CIEAYIOUIYIO

rpajalyio:
— @blCOKasi CTCTICHb CBSA3M — 3Ha4YeHUS Kol UIMEHTa KOPPEISAIUU HAXOIUTCS B
npexaenax ot 0,7 no 0,99;
— CpeOHsisi CTENEHb CBS3M — 3HAYCHUSA KOIPPHUIMCHTA KOPPEISAIUH HAXOIUTCS B

npeaenax ot 0,5 no 0,69;

— cnabas CTeNeHb CBSI3U — 3HaueHus koddduunenta koppensauu Haxoautces oT 0,2 1o
0,49.

Omnpenenuts CUITy CBSI3M pacCUUTaHHOTO KO3 duiineHTa 7.

0) PaccunraTh Mo 3TUM K€ JAHHBIM BEIIMYUHY KOIPPUIIMCHTA KOPPEISIIIAA B TIpOTpaMme
Excel, nucnonwssys pyukuo KOPPEJI u cpaBHUTE pe3yabTaThl.

B) Meronb! onpenenenus koddduimenra Koppensiuu u GopMyiibl. Beraucienne onmmoku
Koa(puImeHTa Koppesnuu:

1-r
npu n<10 m= X
n-2
1_ 2
npu n>10 m—
n-1
1_ 2
npu n>100 m= \/Ixy
n

BriOpatph HyX)HYI0 (OpMYITy U pacCUUTATh OLUIHOKY.
r) [IpoBeputs 3HaUnMOCTh KO3 urrenta kpurepuem CThIOCHTA:
r

t,=—

m

.

B namewm npumepe 115 ypoBHs 3HaunMocTH o = 0,05 u uncna creneneit cBoboab! df = n—2
HaliTh TabnuuHoe 3HadeHwe kpurepus CreromeHta (tabmwmma 6I1 B [2]), cpaBHUTH C
paccunTaHHOW BEJIMYMHOM f U CeNaTh BBIBOJ O JOCTOBEPHOCTH CBSI3U.

n) Iloctpouts rpaduk 3aBUCHMOCTH (TpaduK paccesHHs), TMOKa3aTh JUHUIO TPEHIA U
npuBecTH Ko3pduuuent gerepmunanuu (R?).

Jluteparypa: [1], [2].

Tema 10: Perpeccuonnblii anaiau3. Meroa Haumenbmux kBagapatoB (MHK) (exius
paccunTaHa Ha J]Ba 3aHATHUSA).

Jlexyus

Perpeccust kak mMeroa omucaHusi U3MEHEHUsS] (DYHKIIMM B 3aBUCHMOCTH OT OJHOTO WJIU
HECKOJIbKMX aprymMeHToB. Perpeccus B cTaTHCTUKE MpUMEHsieTcs g 0003HAYCHUS
KOppersiuoHHoW 3aBucuMocTH. KoadduimeHT Koppensiuu yka3plBaeT JIMIIhL Ha CTCTICHb
(TECHOTY) CBSI3U B U3MEHUYUBOCTH ABYX MEPEMEHHBIX BEJIMYMH, HO HE TIO3BOJISIET CYAUTH O TOM,
KaK MEHSETCS OJHAa BEJIMYMHA [0 Mepe u3MeHeHus apyroid. OTBET Ha 3TOT BOIPOC JAET
BbIUHCIICHHE KOAY(PPUIIMEHTa perpeccuu, MOKa3bIBAIOIIEr0, HAa KaKyl BEIUYMHY B CpEIHEM
WU3MEHSIETCSl OJMH MPHU3HAK MPU U3MEHEHHUH APYroro Ha eAUHUILy u3MepeHus. PerpeccuoHHbIi
aHallu3, B OTJIMYHME OT KOPPEISIUOHHOTO, u3ydaeT 3(QexT BIUSHUS OJHOTO MpH3HAKAa Ha
JIPyTroM, 3aBUCUMOCTh TpHU3HAKa OT (pakTopa, Xapakrtep BIMsHUA (aKTopa Ha MpU3HakK. Ero
OCHOBHBIE PE€3YJIbTAaThl TAKOBBI:



1. Tabnuma AMCHEPCHOHHOTO aHalIM3a, B KOTOPOM MOKa3aHbl CHJIa U JIOCTOBEPHOCTh
BIIUSTHUS HA MPU3HAK M3y4aeMoro (pakTopa WM Jpyroro npu3Haka.

2. YpaBHEHHE pErpeccuu, BhIpa)karolee IpONOPLIUOHAIBHOCTD CONPSKEHHOTO U3MEHEHHUS
MIPU3HAKOB, TEHJEHIIMH UX B3aMOCBS3aHHON U3MEHUYUBOCTH WM JUHAMUKH.

3. OueHkH 3HAYUMOCTH K03 (PUIIMEHTOB YpaBHEHUS pErpeccuu.

PerpeccnoHHbIil aHaNM3 METONUWYECKH OPUEHTHUPOBAH OJHOCTOPOHHE — HA H3Y4YCHHE
3aBHCHUMOCTH OJJHOTO MPU3HAKa OT APYToro (3aBUCUMOCTD ) OT X WJIM, HAl[POTUB, 3aBUCUMOCTb X
OT )’), XOTS MOXET MPUMEHATHCS K CllydasM, Korja (akTHYeCKH MMeeTcsl B3aMO3aBUCHUMOCTb
JIByX NIEPEMEHHBIX.

Becy apcenan cpencTB, NpUMEHSEMBIX JJi OMNHMCAHUA KOPPEISLUOHHBIX CBS3€EH,
COCTaBJISIET COACpKAHUE PETPECCHOHHOrO aHanusa. Jljigs BBIPAXEHMS] PETPECCUM  CIIyXkKaT
KOPPEJSILIMOHHBIE ypaBHEHHUS WIH ypPaBHEHUS PErpecCUu, SMIIMPHUUYECKHE WIH TEOPETHUYECKU
BBIUUCIICHHBIE PsJIbI PErPeccHM, MX TrpaduKd, Ha3bIBaeMble JIMHUSMH PETPECCHH, a TaKxke
KOA(p(UIMEHTHl JIMHEHHOW M HEIMHEWHON perpeccuu. YpaBHEHUE PpErpeccHu BBIPAXKAET
IIPONOPLUUOHAIIBHOCTD CONPSKEHHOI'O M3MEHEHUS PU3HAKOB, TEHIEHIIMN UX B3aUMOCBSI3aHHOU
M3MEHYUBOCTH WM TUHAMHUKU.

Merton Haumenbiux kBagpatoB (MHK) kak croco0 pacuera k0o3ppUIMEHTOB ypaBHEHUS
JuHelinoti perpeccud. PaccunTtaTh KO3((UUIMEHTHl YpaBHEHUS PErPEcCHH MO3BOJIIET METOJ
HaMMEHBIINX KBaJpaToB, OCHOBHAS MJIES KOTOPOTO COCTOUT B TOM, YTOOBI JIMHHS PErpeccuu
IpolUia Ha HAaWMEHBIIEM YyAaJeHUH OT KaKJOW TOYKH, T. €. YTOObl CyMMa KBaJpaToOB
paccTossHUH OT BceX TOYEK J0 MNpsMOW JMHMM Obula HauMeHblledl. B Maremarudeckoit
CTaTHCTHUKE TOKa3aHO, YTO JUIsl Cllydas JIBYMEPHOIO HOPMAJbHOTO PpacIpeleleHUs JIydiieit
(3¢ hexTuBHOMN, HECMEIIEHHO! U TIp.) JIMHUEH, ONMCHIBAIOIIEH 3aBUCUMOCTh OJJHOTO NMPU3HAKA OT
JPYroro, MOKeT ObITh TOJIBKO JIMHUS YaCTHBIX CPEAHHUX apu(PMETHYECKUX.

Onenka 3HauMMOCTH Kod(¢uimenta perpeccuu mno kpureputo ¢ CrerogeHta. Pacuer
ommOku kodddummenTa perpeccun m,. Henunetinas perpeccusi Kak Crocod ONMUCAHUS CBS3H
NPU3HAKOB, M3MEHSIOLUIMXCS JIMOO C pa3HOW CKOpPOCTHIO, JIMOO B pa3HbIX MacuTabax. Beibop
byukmuit  ans rpadukoB  paccesHus. [logbop  Gopmbl  3aBHCHUMOCTH:  CTENEHHas,
HKCIOHEHIMAIbHAs, JIorapudmMuueckas, noatuHoMuaigbHas. Koadduuuent gerepmunaiym.

OcHoeénbie nonamus

Perpeccusi, nuHeWHass perpeccusi, HenuHeWHas (KPUBOJMHEHHAs) perpeccus, MeTOoJ
HaumeHbIux kBajapatoB (MHK), rpaduku paccesnus, crenenHast GyHKIMS, SKCIOHEHIIMATbHAS
¢byHkuus, norapudmMuueckas  (yHKIMS, HOJIMHOMHAIbHAas  QyHKOUMS,  KOdQPHUIHUEHT
JeTepMUHAIUH.

Bonpocv ona camokonmpons

1. JlaiiTe onpenesieHre perpecCcum.

2. B kakux ciayyasx pacCUUTBHIBAIOT JIMHENHYIO PErPECCUI0?

3. Kakyro Bo3moxkHOCTh npenoctasisier MHK?

4. Kakoil BUJI pErpeccuM HCIOJIBb3YIOT NPU ONHUCAHUU KOJIWYECTBEHHOM CBSA3M MEKIY
MpU3HAKaMU, U3MEHSIIOUIUMHUCS TUOO0 C pa3HON CKOPOCTbHIO, TMOO B pa3HbIX MaciTabax?

5. K xakoMy Buay OTHOCSTCS IrpauKH, ONKCHIBAIOIINE 3aBUCMOCTb OHOTO IPU3HAKA OT
JIpyroro?

6. Kakumu pyHKIIUSIMH ONMCHIBAIOTCS 3aBUCUMOCTH B HEJIMHEHHOM perpeccuu?

7. Nawite onpeneneHue KodpHUIMEHTA TeTePMUHAIUH.

Jlureparypa: [1], [2].

IIpaxmuueckoe 3anamue. TUHeNUHAs pecpeccusl.

Perpeccuonnblii aHanus3, B OTJIMYME OT KOPPENALMOHHOIO, HU3y4daeT 3(PQEKT BIUSHUSA
OJIHOTO TIPU3HAKa Ha JPYToH, 3aBUCUMOCTh MpHU3HaKa OT (haKTopa, XapakTep BIUSHUSA (aKTOpa
Ha Mpu3Hak. Perpeccuss — M3MeHEHHE CpPEIHEr0 YpPOBHS OJHOIO NMPHU3HAKA MPU HU3MEHEHHUH
JIpyToro.

Cyautb 0 TOM, KaKk MEHsETCsS OfHa BEJIMYMHA MO0 Mepe M3MEHEHHs APYToi, MO3BOJISIET
ko3 duumeHT perpeccun (@), MOKa3bIBAIOLINMA, Ha KaKyl0 BEJIIMYMHY B CpPEeJHEM H3MEHSETCS



OIMH MpHU3HAaK (y) IpH HM3MEHEHMM Jpyroro (x) Ha eOuHMUIy H3MepeHus. Paccmorpum
MIPOCTEUIINI CTy4Yai, KOTI/1a apryMEHT OJUH. Y paBHEHUE JINHUH JTUHEHHON PErPeECCU:
Y=a+bX

r7ie @ — CBOOOJHBIN WieH, a mapaMeTp b (kKodhOUIMEHT perpeccun) onpeaessieT HaKJIOH
JIMHUM PETPECCUU 110 OTHOILIEHHUIO K OCSIM KOOPJMHAT.

3ananue 1

Jlomyctum, MoydymsId SMIIUPUUYECKUE PSAbl NaHHBIX X U Y U TpeOyercs BBIABUTH (HopMy
3aBUCUMOCTH. Jl0o Hayayia BBIYMCIIEHUN MOCTPOUTHh B Excel mo nanHbM Tabmuisl 10.1 rpadux
3aBHCUMOCTH ) OT X M IPOBECTH JHMHHUIO TPEHJAa, BHJIHO, YTO TOYKH JIOBOJBHO XOPOILIO
BBICTPAUBAIOTCA B MPSIMYI0, HO U3-3a OIIMOOK U3MEPEHHUHM NMEIOTCSA OTKJIOHEHUS OT IMPSIMOH.

Tabnuna 10.1 — Pe3ynbraTel U3MepeHui IIUHBI (X) U IIUPUHBI TAHIUPSA (1), CM

n X y
1 25 35,2
2 26 37,6
3 31 30
4 32 40
5 34 48,4
6 38 52,8
7 38 55,5
8 16 25
9 22 26,5
10 12 9,3

[TocTponTs rpaduk pacmpeneneHus Mo NEPBUYHBIM JaHHBIM, MIPOBECTH JHHUIO TPEHA,
BCTaBUTh (POpPMYJly 3aBUCUMOCTH M KOI(QQUIMEHT anmpokcuMauuu. IlIpoaHanu3upoBath
PacHoI0KeHHe TOYEeK OTHOCHTENBHO JINHUH TPEHA.

Jlureparypa: [1], [2].

Ilpaxmuueckoe 3anamue: Bvipasnusanue smnupudeckux psooe pezpeccuu

OMIIMpUYecKue JaHHBIE BCET/Ia COAEpkKAT OMMOKY M3MEpPEHU M BBIPABHUBAHUE DPSIOB
HE0OX0UMO /Jisl pacué€Ta TeOpPEeTUYECKUX 3Ha4eHUI (yHKIMHU. BblpaBHUBaHNE MPOU3BOAUTCS C
MOMOIIbI0 MeTo/1a HauMeHbInX kBaaparoB (MHK). Meroa HauMeHbIIMX KBaJIpaToOB — METO[I
OLICHKH TapaMeTpOB MOJEINW Ha OCHOBAaHWU OHKCIEPUMEHTAJIbHBIX JAHHBIX, COJEPIKAILIUX
ciydJaifHple omOKu. B 0OCHOBE MeTo/a JeKaT CIEAYIONUE PACCYKIACHHS: MIPU 3aMEHE TOYHOTO
(HEeM3BECTHOr0)  TapamMeTpa  MOJACIM  NPUOJM3UTEIBHBIM  3HAUYEHHEM  HEO0OXOIMMO
MUHUMH3UPOBATh Pa3HUIy MEXIY OKCHEPUMEHTAIbHBIMU JaHHBIMH U TEOPETUYECKUMH
(BBIYMCIIEHHBIMH TIPU TIOMOIIHU MIPEATI0KEHHON MOIENN). DTO MO3BOJIET PACCUUTATH ITapaMeTphI
Mozenu ¢ nomoinbio MHK ¢ MuHMMaNbHON MOTPEIHOCTBIO.

Mepoii pazaunel B MHK cinykut cymma KBagpaTOB OTKJIOHEHUM JIE€MCTBUTEIIBHBIX
(3KCIepUMEHTANIbHBIX) 3HAa4eHMH OT Teoperndyeckux. Ilomydyennele ¢ nomompro MHK
napaMeTpbl MOJIEIH SIBJISIOTCS] HanboJiee BEPOSTHBIMU.

BripaBHUBaHUE pSAIOB METOJOM HAWMEHBIIHUX KBAJAPAaTOB MPOU3BOAMM IO CIEIYIOLIEH
cxeme (Tabmn. 10.2) ¢ ucnons3oBanueM AaHHbIX TabmuIe 10.1:

Tabmuma 10.2 — AusroputrMm pacyeTa BCIIOMOTATEIbHBIX BEJIMYWH JUISI OMPECTCHUS
KO3 (D PHUITMEHTOB JIMHEHHOU perpeccuu a u b

n x y X y’ xy Y =Y | txm, | MinY | MaxY
1 25 | 352
2 26 | 37,6
3 31 30
4 32 40




5 34 | 484
6 38 | 52,8
7 38 | 55,5
8 16 25
9 22 | 26,5
10 12 | 93
L

M ?

1). Haittu BcioMoraTesibHbIC BETUUHHBIL:
Cx =2x?— (2x)?/n,

Cy =2y*— (2y)*/n,

Cxy = 2(xy) — (Zx x Xy /n),

M, =2y/n,

M, =2x/n.

2). Paccunrarb kod3puimenTs! a u b:
a = Cxy/Cx,
b=M,—a *x M.

3). o dhopmye 23 (y=a+bx) paccuntaTh TEOPETUUCCKUE 3HAUCHUS Y.

4). B mporpamme Excel, ucnionn3ys ¢pynkiuo KOPPEJI, naittu Benuuuny Kodduimenra
KOPPEJSIIAH 7 MeXKIY X U Y, a 1o hopmysie 20 — omubOKy kodddurreHTa 7.

5). B mporpamme Excel, ucnonssys ¢pynkuuio CTAHAOTKIIOH.B naiitu Benuuuny
CTaH/IAPTHOT'O OTKJIOHEHUS JIJIsl X B y ¥ 10 (hopmyiie 24 paccuuTaTh OMMOKY KO3QPUIUEHTA a.
m=2xm, )
X
6). Jlns mpoBepkH 3HAUYUMOCTH KO3(PQHIMEHTa perpeccuy HCIOIb30BaTh KPUTEPUM ¢
CreronienTa mo dopmyiie 25:

s yposus 3HaunmocTa o = 0,05 u uncna cremneneit cBo00ab! df =n — 2 HaWTH TaOJIIMIHOE
3HaueHue Kpurepus CTbIOJEHTa f, CPaBHUTHh C IOJIYYEHHOW BEJIMYMHOW U cJenaTh BBIBOJA O
CTaTUCTHYECKOW 3HAYMMOCTH KOX(PPHUIMEHTa perpeccuu (a) U JOCTOBEPHOCTH €Tr0 OTIUYHS OT
HYJISL.

7). PaccuuraTh J0OBEpUTENbHYIO 30HY (MHTEpBajia), B KOTOPOM ¢ TOM WM HMHOMU
BEPOSITHOCTBIO 3aKJIIOUEHBl TEOPETUYECKHE cpeaHue 3HaueHus y. g storo B Tabauue 611 [2]
HalTH 3HaueHus: Kputepus CThrojieHTa (HOPMUPOBAHHOE OTKJIOHEHME) JUIsl YPOBHS 3HAUUMOCTH
o = 0.05, u yucna creneneit cBo60bl df =n — 1 = 9 B HalIeM ciy4yae 3TO COCTaBUT 2,26.

TeopeTuueckue uccIeI0BaHUS TOBEIEHUS BBIOOPOYHBIX CpPENHUX (KaK Ciy4alHbIX
BEJIMYMH) [TOKa3aJIi, YTO OHU MOAUYMHSIOTCS HOPMaJIbHOMY 3aKOHY, OOJBIIMHCTBO U3 HUX (95%)
HAXOJIUTCS TIOOJIM30CTH OT TeHEPAIbHOU cpeaHell — B ananazone M., + 1,96m (mpubnmkeHHO
+2m).

OT0 00CTOATENLCTBO MO3BOJISET JA€IaTh OOPATHOE 3aKJIIOUEHUE — IeHepalbHasl CPEIHsA
HAXOJIUTCsS B Uana3oHe M,.sp£1,96m, T. e. mpeacka3plBaTh MIMPUHY MHTEpBaja, B KOTOPOM
3aKJIFOUEH T€HEpaJIbHBIN MapaMeTp U 1aTh UHTEPBAJIbHYIO OLIEHKY '€HEPAIbHOMY IIapaMeTpy.

B cooTBeTcTBMM € 3aKOHOM HOPMAaJbHOIO pacHpeAeieHUs MOXKHO OXKHUAaTh, YTO
reHEepaIbHBIN mapamMeTp (ICTHHHOE 3HAUYCHUE) OKaKeTCs B MHTEepBaie M + tm (hopmymna 13)

[To nanupiM Tabnuiel 10.2 HAWTH TPAHUILY JOBEPUTEIBHOTO HHTEpBaja:

BepxHssA: maxY = Y; + txm,

HWKHSA: minY = Y; — t¥Xm,.

BennunHbl KOPPENSUN U PErPECCUH CUUTAIOTCA JIOCTOBEPHBIMU, €CJIM OHU IPEBBIIIAIOT
CBOM OUIMOKHU B OIpENIEIEHHOE KOJMYECTBO pa3, 3aBHUCALIME OT pa3Mmepa BbiOOpku. Kpurepuu



JIOCTOBEPHOCTH CpPAaBHUBAIOT CO CTaHAapTaMu 3HaYeHHd 1o Tabnuune CTbrofeHTa A
YCTaHOBJICHHOT'O YHCJIa CTeTeHel CBOOOABI M MOPOra BEpOSITHOCTH 0€301TMO0YHBIX MPOTHO30B.
Jlureparypa: [1], [2].

Tema 11. OgHogaKTOPHBIH AUCIEPCHOHHBIH AHAJIHU3 KOJHYECTBEHHBIX NPH3HAKOB
(Jlekuus paccunuTaHa Ha JBa 3aHATHSA).

Jlexyus

B mpakThdeckoil 1eATENbHOCTH BO3HHUKAET HEOOXOJUMOCTh YCTaHOBHUTH BIMSHUE
(hakTOpOB Ha PE3yJIbTATHl BO3JEHCTBHsI. PacCMOTpUM TUCTIEPCUOHHBIA aHATU3, MPEIJIOKCHHBIN
@umepoM B 1920-x romax. MeToa AMCIEPCHOHHOIO aHajaW3a 3aKIIOYAETCSl B PACUJICHEHHUH
obmeri Bapuanuu (OOIIEH TUCTIEPCHU) H3ydyaeMOro TIPU3HAKa Ha COCTaBHBIE 4YacTH —
(bakTOpHATBHYIO AMCIEPCUIO, OLEHHBAIOIIYI0 MEXIPYIIOBYI0 H3MEHUMBOCTH M JIUCIEPCHIO,
00YCJIOBJICHHYIO OCTaJIbHBIMH HEOPTaHU30BaHHBIMU (haKTOpaMu (CITy4alHYyIO JUCTIEPCHIO).

CymHOCTh METOAa AMCIEPCHOHHOIO aHalu3a 3aKJIIOYaeTCsl B M3MEPEHUU OTIEJIBHBIX
nucnepcuit (oOmasi, ¢pakropuaabHasi, OCTaTOYHAsA), U JaJbHEWUIIEM OMNPEEIEHUN CUJIbI (J0JIN)
BJIMSIHUSL M3y4yaeMbIX (PaKTOPOB (OLIEHKM POJU KaKIOro M3 (akTOpoB, JTUOO MX COBMECTHOTO
BJIUSIHUS) HA Pe3yJIbTaTUBHBINA MPU3HAK.

JIUCIEpCUOHHBIM  aHAU3 — 3TO CTATUCTUYECKMM METOJ OLEHKU CBSA3M MEKIY
(baKkTOPHBIMH U Pe3yJIbTATUBHBIM MPU3HAKAMH B Pa3IUYHbIX IPYIINax, OTOOpaHHBIN CIy4yaiiHbIM
00pa3oM, OCHOBaHHBII Ha ONpEAEICHUU pa3Iuyuil (pa3zHooOpa3us) 3HAUEHUH MpHU3HAKOB. B
OCHOBE JMCIIEPCHOHHOTO aHalu3a JIeKUT aHAJIW3 OTKJIOHEHHWH BCEX EIUHUI] HCCIeayeMoi
COBOKYIHOCTH OT CpeIHero apudmerndyeckoro. B kauecTBe Mepbl OTKIOHEHHH Oepercs
nuctiepcusi.  OTKIIOHEHHWs, BBI3BIBAEMBIC BO3JACHCTBHEM (akTOpHOTO mpu3HaKa ((dakTopa)
CPaBHUBAIOTCS C BEJIMYMHON OTKIIOHEHUH, BBI3bIBAEMbIX CIy4alHBIMU 0OcTOsITeNbcTBaMU. Eciu
OTKJIOHEHUS], BbI3bIBa€Mble (DAKTOPHBIM NpPHU3HAKOM, OOJiee CYIIECTBEHHBI, YeM CllydalHbIe
OTKJIOHEHUS, TO CUUTAETCS, YTO (PaKTOP OKA3bIBACT CYIIECTBEHHOE BIUSHHUE Ha Pe3yJIbTaTUBHBIN
MPU3HAK.

Bnusaue wu3ydaemoro (Qakropa oTpakaeT ¢akTOpHaibHas, WIM MEXIPYIIOBasd,
qucnepcust S%pam., @ BIUSHUE CIy4YailHbIX HEOPIaHU30BAHHBIX B JAHHOM HMCCIIEOBAHUN MPUYHH
— ciy4aiiHas S, WIN BHYTPUTPYNIIOBasi, OCTaTOYHAS AUCTIEPCHUS S cman.:

OO6mas Bapuanus (cymMMa KBaJpaToB) MpH3HAKa PAacCUMTHIBACTCS KaK CyMMa KBaJpaToB
OTKJIOHEHHI BCEeX BapHaHT (X;) OT obmieit cpeaneit (M):

Coou. = 2 (xi = M)?

dakropuanbHas (MEXIpynroBas, MEXBBIOOPOUHAs) CyMMa KBaJpaTOB PACCUUTHIBAETCS
KaK cymMMa KBaJpaToOB OTKJIOHEHUH YacTHBIX cpeAHux (M;) g Kaxaod BeIOOpKH (Bcero k
BBIOOPOK) OT 00IIIeH cpeaHeii:

Copaen =2 (M; = M),

OcraroyHast (cimyd4aifHasi, BHyTPUTPYIIIOBasi) CyMMa KBaJpaToOB €CTh CyMMa KBaJIpaToB

OTKJIOHEHH BapuaHT KaxJ10i1 BBIOOPKH (X;) OT cBOel cpenneit (M)):
Comn =2 (i = M),

Cuna BiusiHMSI (akTOopa OMperensercs Kak J0JsS 4acTHOM CyMMBbI KBaJapaToB B 00IEeM
BapbUPOBAaHUU MPU3HAKA.

[TokazaTenb CHIIBI BAUSHUS U3y4aeMOTO (haKTOPUATBLHOTO (haKTOpa COCTABIISICT:

772(])ukm. = C([)axm / Cu6u4.,

HEOPraHM30BaHHbIX (CIHy4alHbIX): #NZpu = Cepu/Cosy; CyMMa 3THX IOKa3aTeleH,
€CTECTBEHHO, paBHA €AUHULIC: 1] pacm. + Nl = 1.

Pacuet nucnepcuii:

2 Cqbaxm‘
q)aKTopI/IaJ'IBHaH JUCIICPCHUA S(paxm.: d
fcbaxm.
2 CC/lyu.

Cnyyaiinas nucnepcus . — ar f
[T



J10CTOBEpHOCTD OIICHOK BIMSHHS (PAKTOPOB OIICHUBAIOT 1O KpuTepuio dumiepa (cM. Temy
8):

S?I)axm.
F:SZ—F

cayu.

(a,df 1,df 2]

rne dfl =k—1,df2 =n — k, k—aucno rpaganuii, n — o0t 00beM BceX BHIOOPOK.

[anee mpoBepsieM HyJEBYIO TUIIOTE3y: «BIUSHHE (akTOopa Ha NMPU3HAK OTCYTCTBYET).
BrnusiHue cuntaercst JOKa3aHHBIM, €CITH BEJIMYUHA PACYETHOTO KPUTEPHSI paBHA WU MIPEBHIIIACT
CBO€ Ta0IMYHOE 3HAYCHHE C NPHUHATHIM ypoBHeM 3HauyuMocTH (oO0braHo o = 0,05) (F
onpexensercs o tabn. 7I1 [2]).

OcHogHble nouamus: JIUCTIEPCUOHHBIM aHanu3, olmas aucnepcus, (akTopuaibHas
JUCTIEPCHS, OCTATOYHAS JTUCTICPCHSL.

Bonpocul ona camoxonmpons

1. B yem 3akitogaercs CylmHOCTh TUCTIEPCUOHHOTO aHAIHU3a?

2. Jlaite onpeneneHue oOIeH AUCTICPCHH.

3. JlaiiTe onpeneneHne GakTOpUaIbHON TUCTIEPCHH.

4. JlaitTe onpeesieHUe OCTATOYHOM TUCTIEPCHUMU.

Jlureparypa: [1], [2].

IIpaxmuueckoe 3anamue: pacuem obwetl oucnepcuu

3ananue 1

B xone uccrnenoBanusi ObUTM TOJMY4YEHBI YETHIPE BBIOOPKU, YEThIpE TPYMIbl 3HAYCHHM
TUTOJIOBUTOCTH JadHUM, BHIPAIICHHBIX B Cpelax C Pa3HbIM COJEPKAaHUEM CTHMYIHPYIOIIETO
BElIEeCTBA.

Al (koHTpOJB, yKicTasi Boga) 6,5,5,7

A2 (cnabas koHueHntpamusa) 8, 7,6,6

A3 (cpennsist KoHLIeHTpanus) 8§, 8, 7

A4 (cuiibHast KoHIIEHTpanus) 8, 7,9

BreruncnuTh 00IIy0 TUCHIEPCHIO, pacdyeT OOMIeH AMCIEPCHH MPOBOAMM IO aJITOPUTMY,
W3JI0’)KEHHOMY B TEME 3.

Jlureparypa: [1], [2].

3 3

3 3

Ipakmuyeckoe 3awsamue: pacdem HAKMOPUATLHOU U OCMAMOYHOU OUCNEPCUU U
onpeodenienue cunbl GIUAHUA hakmopa u kpumepus docmosgeprocmu Puuiepa.

3amanme 1: ompenenuTh (GaKTOPHAIBHYIO M OCTaTOYHYIO MAHMCIEPCHU MO JaHHBIM,
MPEJICTABICHHBIM Ha TPEIBIIYIIEM MPAKTUYECKOM 3aHATHU, PYKOBOJCTBYSCH aITOPUTMOM
(Tabm. 11.1).

Tabmuma 11.1 — Drambl pacuera (akTOPHAIBLHOM M OCTaTOYHOW JHUCIIEPCUU U
olpeieIeHue CUJIbl BIMSHUS (PaKTOpa U KpuTepus gocroBepHoctu dumiepa.
Cocrasistomue CyMmMBI Cuna Crenenu HMucnepcun, | Kpurepuii F
JTUCTIEPCUH kBajparos, C | Bamsuus, n° | cBoGomsl, df S?
PakropuabHas
Cayuaiinast
OOwas

CpaBHI/ITB IMOJIYYCHHOC 3HAUYUCHHUC KpPUTCPUSA F c Ta6J'II/I‘-IHBIM 1 cAaejiatb BBIBOOA O
JIOCTOBEPHOCTH BIIUSIHUS CTUMYIUPYIOLIETO (haKkTopa Ha III0IOBUTOCTh Ha(HHIA.
Jluteparypa: [1], [2].

IIpakmuyeckoe 3anamue: pacuem obwel, hakmopuaroHou u 0CMamoyHol OUcnepcuu U
onpeoeneHue cuivl 8IUAHUA pakmopa u Kpumepus docmoseprocmu Quuiepa

3amaHue: ONpeeuTh CHIy BIMSHHS 0OpabOTKH MECTUIUAOM Ha IUIOTHOCTH MOIMYJISIHH
JTUYMHOK COBKU Ha OT/EIBHBIX YIaCTKaXx.

Kontpons: 18, 15, 21, 18, 19, 20, 22, 17, 16, 29, 14, 16, 27, 15, 16.




OnwiT: 12,11,9,5,4,13,4,7,9,14,5,8, 12,10, 9.

Crenars BBIBOJI.

Bompoc: Oty 3amaduy MOXKHO pelIUTh, HCIONB3YS TOJNbKO Kpurepud Pumepa (mo
COOTHOINICHUIO TUCTIEPCHiT)?

Ilpaxmuueckoe 3anamue: KoumpoavHas paboma no pazoeny 2.

1. Hcnonb3ys Bo3moxkHocTH Excel (ctatuctuueckue (QyHKIUHM) paccUUTaTh
KO3 UIUEHT KOPPEISALUU MEX Ty )KUBBIM BECOM KOPOB U BECOM HX MPUILIOAA.
2. [Tpu kakoil 3aBUCUMOCTH PaCCUUTHIBAIOT KOI(D(HUIIUEHT KOppensuun?
3. Paccunrare KO3 QUIMEHTHI METOJIOM HaWMEHBIIMX KBaJpaToOB 3aBUCUMOCTH
MEXIY X U Yy, HallUCaTh YPAaBHEHUE 3aBUCUMOCTH
X 13 24 35 46 57 67 77 88 98
y 40 50 150 120 240 410 370 500 610
4. OxapakTepu30BaTh MOHATHUS OOIIEH, (PaKTOPHATHLHON U OCTATOYHOM JHCHIEPCHUH.

[Touemy HEOOXOIUMO MPHU MPOBEACHUN IKCIIEPUMEHTOB 3TO BBISIBIIATH?
Jluteparypa: [1], [2], [3], [4].

5 VYueOHo-meTOAMuYeckoe o0ecmeyeHHe [JIsi  CAMOCTOSITeIbHOW  padoThI
00y4arouuxcs

5.1. Bueayoumopnas camocmoamenvHnas padooma cmyoeHmos

B umenom BHeayauTOpHas caMoOCTOsITeNbHas paboTa CTyJIeHTa MpPU H3YYEHHH Kypca
BKJTIOYAET B ce0s1 CIIeIyIOIINe BHIBI PaOOT:

— mipopaboTKa (M3y4eHHE) MaTepUAJIOB JICKITHH;

— YTEHHUE U NMPOopadbOTKa PEKOMEHI0BAHHONW OCHOBHOM U JIOTIOJIHUTEIBHOMN JINTEPATYPHI;

— MOJTOTOBKA K MPAKTHUYECKUM 3aHATUSM;

— MOUCK M TPpopaboTKa MaTtepuaioB U3 MHTepHET-pecypcoB, HAYUHBIX ITyOIHKAIIHA;

— BBINOJIHEHHE JOMAITHUX 3aJaHuil (pelieHue 3a1a4);

— TOATOTOBKA K TEKYIIEMY M HWTOTOBOMY (IIPOMEXKYTOYHAs aTTECTalUsl) KOHTPOJIIO
3HAaHUU TIO JUCIUILTHUHE.

OcHOBHast 1071 CaMOCTOSATENBHOM PadOThI CTYACHTOB MPUXOIHUTCS HA TOATOTOBKY K
MPAKTUYECKUM 3aHATHUAM, TeMaTHKa KOTOPBIX MOJIHOCTBIO OXBATHIBAET COJEpX aHHE Kypca.
CamocrosTenbHas paboTa MO MOATOTOBKE K CEMHUHAPCKUM 3aHATHAM TMPEAIOJIaraeT yMEHHE
paboTaTh ¢ MePBUYHON HHPOPMAITHECH.

Camocmosmenvuas paboma no paszoeny 1:

PaboTa ¢ KOHCTIEKTOM JIEKIMI U peKOMEHI0BaHHOM tuTepaTypoi (1 u monosHuTENbHAs).

[ToaroToBka MarepHagoB K KOHTPOJIBHOMY ONPOCY IO M3yYEHHBIM TeMaM, MPaKTUUYECKUM
3aHATHSAM, TECTOBBIM IIPOBEpPKaM 3HAaHUM, JAMAjoraM C MPEenojaBaTreleM M YYaCTHUKAMH
IPOBEPKU 3HAHU MEPBOro AUCIUITIMHAPHOTO pa3ena.

Camocmosmenvras paboma no pazoeny 2:

Pabota ¢ KOHCTIEKTOM JIEKIIMI U peKOMEHI0BaHHOU tuTepaTypoi (1 u 1onomHUTeNbHas).

[TonroroBka MaTepraioB K KOHTPOJIBHOMY ONPOCY MO U3yUYEHHBIM TEMaM, MPaKTHYECKUM
3aHATHSAM, TECTOBBIM TIPOBEpPKaM 3HAaHUM, AMAjIoraM C TMpenojaBareleM M Y4YaCTHUKAMH
IIPOBEPKHU 3HaHUH BTOPOTO TUCIUIUIMHAPHOIO pa3zena.

6 @®oHA OLEHOYHBIX CpeacTe Jist IIPOBEACHUNA HpOMe)KyTO‘lHOﬁ aTreCcTalumn
Oﬁy‘lalOI].[I(IXCﬂ Mo ITMCIHMIIJIMHE

®oHJ OLICHOYHBIX CpCACTB AJid MPOBEACHUA HpOMeH(YTOqHOﬁ arTeCcTanuu o6yan0H1ch;1
oo AJUCHUIIIIMHC «OCHOBBI MaTEMaTHYECKOM CTAaTHCTHKH B DKOJOTHMYECKHUX HCCICOOBAHUAX»



MPEJICTaBJICH B MPWJIOKEHUU K pabodeli mporpaMMe AUCIUTIINHBI U BKIIIOYAeT B ceOsl:

— MepPEYCHbh KOMIETEHIIMN C YKa3aHHEM 3TaroB UX (OPMHUPOBAHMS B MPOIIECCE OCBOCHUS
00pa3oBaTeNbHON MPOTPaMMBI;

— OINHCAHUE TMOKa3aTelIe U KPUTEPUEB OIICHWBAHUS KOMIIETCHIIMI HA Pa3IMYHBIX dTarax
ux (opmMupoBaHUS, ONMUCAHHE IITKAT OIEHUBAHUS;

— TUTIOBBIC KOHTPOJIbHBIC 3aJaHUs WM MaTepuajbl, HEOOXOAUMBIC JJI OICHKUA 3HAHHM,
YMEHHH, HABBIKOB W (WJIM) OMbITa JEATEILHOCTH, XapaKTePU3YIOMIMX 3Tarbl (pOpMHUpPOBAHUS
KOMITCTCHIIHH;

— METOAMYECKHE MATEpUAIIbI, ONPEAEIAIOIINE MTPOUEAYPbl OLICHUBAHUS 3HAHWUM, YMEHUM,
HaBHIKOB M (WIHM) ONbITa JCATEIBHOCTH, XapaKTePU3YIOIMMX dTanbl  (HOPMUPOBAHUS
KOMITCTEHITUH.

Bomnpocs! 1Jis1 npoBeieHrsi IPOMEKYTOYHOM ATTECTANMH M0 JUCHHUILIUHE
(3K3aMeH)

OTtnuune reHepanbHOM COBOKYITHOCTH OT BBIOOPKH.
Knaccudukanus npusHakos.

IloHsATHE TOYUHOCTH U3MEPEHUM.

Crioco0b! rpyNIUPOBKU MEPBUYHBIX JAaHHbBIX.
XapakTepHuCcTHUKa BapUallMOHHOTO psja.
Omnpenenenre KOJIUYECTBA U HHTEPBAJIOB KJIACCOB.
Henocrarok cpenneit apudmerndeckoil.

Cityyali UCTIONIb30BaHUS CPEIHEN TEOMETPUUECKOM.
IIpenmy1miecTBO MEAUAHBI.

. XapakTepucTHKa MO/IbI.

. Citydan ucrnonbp30BaHus pacy€Ta CpeIHEB3BEIICHHON BEIMUNHBI.

. [loHsTHs MUcniepcuy U CpeHero KBaAPaTUYHOIO OTKIIOHEHHS.

. Koaddbunment Bapuanuu.

. XapaKkTepucTuKa HOpMaJIbHOIO pacrpeaeeHusl.

. OTninure GUHOMUATBHOTO paclpeieeHusi OT HOPMaIbHOTO.

. CBOIICTBa HOPMAJILHOT'O PACIPEICIICHUS.

. OnpenieneHyst aCHMMETPHH U DKCLECCA.

. Pacuer craTuctrueckoi ommoku.

. PacueT ommoOKu cTaHAapTHOTO OTKIOHEHHUS.

. Pacuet ommOku kordpuimenTa Bapuaum.

. JloBepUTEIbHBIN UHTEPBAIL.

. OnpeneneHne ONTUMATBHOTO 00beMa BHIOOPKH.

. CriocoObI cpaBHEHUs TIOKa3aTeneld N3MEHUYUBOCTH.

. HopmupoBaHHO€E OTKIIOHEHUE;

. CpaBHEHHE TEOPETHMUYECKMX YACTOT € (PAKTHYECKUMH U pacyéT HOPMHPOBAHHOTO

OTKJIOHEHHUSI.

26. O1eHKa CTaTUCTUYECKON JOCTOBEPHOCTH Pa3HOCTH;

27. Kputrepuu ¢ CrblofieHTa (CpaBHEHHME CPEIHUX apUPMETHUYECKUX KOIPPHUINEHTOB
Bapuanun) u F @umepa (cpaBHeHHE Joied M TMoOKa3aTelel W3MEHYMBOCTU II0
JUCTIEPCUN);

28. OnHO(aKTOPHBIN TUCHIEPCUOHHBIN aHATU3 KOJIMYECTBEHHBIX PU3HAKOB;

29. KoppeauMOoHHBIN aHaIN3;

30. PerpeccroHHBIN aHANN3;

31. JlucnepcHOHHBIN aHAIIN3;

32. IToctpoenue rpaMKoB 3aBUCUMOCTH.

33. Ouenka Gopmbl CBA3H;

34. JIuneiiHas ¥ HeNMUHEWHas perpeccus, BBIOOP ypaBHEHHUH perpeccum.

35. ITocTpoeHne TeoOpeTHYECKON KPUBOW IO YPABHEHHIO PETPECCUMU.
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7. PexomMeHnayemasi Jiureparypa
7.1 Ocnoenasn
1.Kpemep H.I1I. Teopust BepodTHOCTEH 1 MaTeMaTUYeCKasi CTATUCTHKA: YUeOHUK. — M.:
IOnutu-/lana, 2000. — 543 c. (7 7k3.)

7.2 J/lonoanumenvHasn

2. EdbumoBa M.P. Obmas Teopus cratuctuku. — M.: Uadpa-M, 2005. — 416 c. (49
9K3.)

3. @urypun B.A. Teopust BeposiTHOCTEH U MaTeMaTH4ecKasl CTaTUCTHKA: y4yeO.rmocodue.
— MH.: HoBoe 3nanue, 2000. — 208 c. (5 3k3.)

4. Tlyzauenko O.I'. Maremarndyeckue MeTOAbl B IKOJIOTMYECKUX M TeorpapuuecKux
uccienoBaHmsIX: yued.mocobue. — M.: Axkanemus, 2004. — 416 c. (8 7k3.)

5. CokomnoB I'.A. Marematnueckas ctatuctuka: yaeoHnuk, 2007t. (2 7k3.)

8 Ilepeuenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEpHET»

Crarucruka. Ypok l. Beenenue [DNeKTpOHHBII pecypc]. —
https://www.youtube.com/watch?v=MFM2ZYxgzWg

[Tokazarenn Gopmbl pacnpeneieHus CIy4alHOW BETMUYMHBI [DJIEKTPOHHBIA pecypc]. —
URL: https://edu.tltsu.ru/sites/sites_content/site216/html/media96435/lec_3.pdf

Omnpenenenue aCUMMETPUU u JKcuecca [D71eKTpOHHBII pecypc]. —
http://www.mathprofi.ru/asimmetriya i _excess.html

Manura A.Jl. Teopust BeposiTHOCTeH U MaTemaTnueckas ctratucTuka (OCHOBHBIE pa3zesibl
comepxanus: CoOBITHS W WX BEpPOSTHOCTH. JIUCKpeTHBIE CIydailHble BEIMYMHBI M WX
pactipenenenus. OOme cnyvaiiple BenuuuHbl. CoOBMECTHOE —pacrpeneneHue  oOImMx
cly4ailHbIX BenuuuH. [lpenenbHble 3akOHbI Teopuu BeposiTHocTed. (O030p MeTOJ0B
MaTEeMaTHYECKON CTATUCTHKU. MeETOJT HauMEHBIINX KBajapaToB. J(oBepuUTEIbHBIE MHTEPBAIIBIL.
Cratuctrueckue runoresbl. Tabnuipl (CTaHAapTHRIA HOPMaJIbHBINA 3aKOH, KBAHTUJIM XU-KBaJIpatT
pacripenienieHusi, KBaHTWIM pacrpenenenuss CtbionenTta). MHTepHET-y4eOHUK, MONHBIA TEKCT
MIPEICTABIICH HA caiiTe [ DNeKTpOHHBIN pecypc]. http://teorver-online.narod.ru/teorver73.html

OCHOBBI CTaTUCTUKU (BHUIEOYpPOK MO OCHOBaM cTaTHCTUKU oT AHaronusi Kapmnosa). Tpu
yacTM MO0 4Yacy Kaxkzias. lcmonb3oBaHHMe CHENUANbHOM MpOrpaMMbl JJs pacdyeToB U
Buzyanu3aiuu. Temsl: 1. ['eHepanbHas COBOKYNHOCTh M BblOOpka 2. CpaBHEHHE CpeiHUX 3.
Koppensmst u perpeccus. [Dnexktponnsiii pecypc]. — URL: https://www.youtube.com/watch?
v=ksdrNa gl 1M&t=2s

Cratuctuueckuid MetTo] (KpUTepuil): Kak BbIOpaTh JUIs aHanu3a? (BUIAEOYpPOK MO OCHOBaM
cratuctukn  or  Kupmmna ~ MwunbuakoBa).  [OnekTpoHHbli  pecypc]. —  URL:
https://www.youtube.com/watch?v=ZaZYy0YUdY8

9 MeToauvecKue yKa3aHus sl 00y4al0IMXCH 110 OCBOCHUIO JUCUHMILIIHHBI

Meroavka mnpenojaBaHUs JAHHOM JUCHUMIUIMHBI TPEANOJIaraeT UTEHUE JIEKLHUH,
MMPOBECACHNEC CEMHUHAPCKUX SaHﬂTHﬁ, IpyHIoOBbIX W HWHAWBUAYAJIBHBIX KOHCYJ'II)TaHI/Iﬁ 110
OTJZIeIbHBIM BOMPOCaM JUCHUIUTHHEL. [IpenycMoTpeHa camocrosiTenbHas paboTa CTYACHTOB, a
TAKXE MPOXOXKIACHUE aTTCCTAlMOHHBIX HUCIBITAaHUN HpOMe)KYTOLIHOI\/’I arTecTaluu.

Jlexiuu MOCBAIIAIOTCS PACCMOTPEHUIO HauOoliee BAXKHBIX KOHIIENTYATbHBIX BOIPOCOB:
OCHOBHBIM IIOHATUAM n METOAaM MaTeMaTHUECKOU CTaTUCTHUKH, IPUMEHACMBIM B
AKOJIOTMYECKUX HCCIeAOBaHUAX. B Xoze nekuuid cryJeHTam ciaeayeT MOJATOTOBUTh KOHCIEKThI
J'IeKI.[PIfIZ KpaTKoO, CX€EMaTU4HO, MMOCJICI0BATCIIBHO (1)I/IKCI/IpOBaTI) OCHOBHBIC ITOJIOKCHUS, BBIBOHI,
(bopMyIUpPOBKH, 000OIICHHSI; TOMEYaTh BaXKHBIE MBICIH, BBIIEIATH KIIOUYEBBIC CIIOBA, TEPMUHBL;
IMPOBEPATE TCPMHHBI, IMOHATHA C IIOMOLIBIO CIIPABOYHUKOB C BBIIIKMCBIBAHUCM TOJIKOBAaHUII B
TeTpajib; 0003HAYUTH BOMPOCHI, TEPMHUHBI, MAaTEpUall, KOTOPBIH BBI3BIBAET TPYAHOCTH, TOMETUTH
Y TIONBITaThCSl HAWTH OTBET B PEKOMEHIyeMoOil ymtepatype. Ecium caMocTosITenbHO HE yaaeTcs



pa3obpaThcs B MaTepuaine, Heo0XoaumMo chOpMyIUPOBATh BONPOC U 3a7aTh MPETMOJaBATEN0 Ha
KOHCYJIbTAIlMK. YJACIUTh BHUMAHHE TOHATHSM, KOTOPBIE O0O3HAYEHBI OOS3aTCIbHBIMH IS
KQKIOU TEMBI JUCIUILTAHBL.

Llenpro TpoBeCHUS TPAKTHYSCKUX 3aHATHH SBISCTCS 3aKpPEIUICHWE 3HAHWW CTYJICHTOB,
MONyYeHHBIX HMMHU B XOJ€¢ W3Y4YCHHs] JUCHUIUIMHBI HA JICKIHSIX ¢ CaMOCTOSITENBHO.
[TpakTHdeckue 3aHATHS MPOBOIATCA B (pOpMe CEeMHUHApPOB; Ha HUX OOCYKIAOTCS BOIPOCHI IO
TeMe, pa3OMparoTCsl KOHKPETHBIC 3aJlaHusl 1O HW3y4aeMol Teme, pemaroTcs 3amgaud. Jlms
MOJTOTOBKHA K 3aHATHUSAM CEMHHAPCKOTO THIA CTYJACHTHI BBITIOJIHSIOT MPOPA0OTKY padoucit
MpOrpaMMBbl, yaensis 0co0oe BHUMAHUE IENsIM U 3aJadaM, CTPYKTYpe H COACPKAHUIO
JUCITUTUTAHBI, KOHCTIICKTUPOBAHUE HCTOYHUKOB; padOTy C KOHCIIEKTOM JICKITUH, TPOCMOTP
PEKOMEHIyeMOM JTUTEePaTYPH.

B xojie TpyNIIOBBIX W WHIWBHYAJTBHBIX KOHCYJIBTAIIMA CTYICHTHI UMEIOT BO3MOKHOCTh
MONyYNUTh KBATU(DUIIMPOBAHHYIO KOHCYJNBTALMIO TIO OpraHU3alldd  CaMOCTOSITEIILHOTO
VIpaBIICHUSI COOCTBCHHOM JIEATEIHPHOCTHIO HA OCHOBE aHAIM3a MMEIOIIETOCs Y CTYJCHTa OIbITa
00y4YeHHUs, HCIOJNBb3YyEeMbIX YYEOHBIX CTpaTeruid, uepe3 OOCYKIEHHE CHIBHBIX CTOPOH H
OTpaHWYCHUN CTHJIS YYCHHS, a TakKe IIOUCK pPECypcoB, MPEIOCTABISIEMBIX BY30M JUIS
JMOCTIIKEHHUS HAMEUEHHBIX pe3yJbTaTOB;, peIIeHHs] Y4YeOHBIX 3aJay, Ui TMOATOTOBKH K
WHTEPAKTHBHBIM 3aHATHSM CEMHUHAPCKOTO THIIA, IS MOJATOTOBKH K KOHTPOJIBHBIM TOYKaM, B
TOM 4HCIIE WTOTOBOW; JETalbHO NpOpadaThiBaTh BO3HHUKAIOUIUNE MPOOJIEMHBIE CHUTYallWH,
OCYIIECTBIIATh IMOMCK BAapHUAHTOB WX PEIICHUS, ONPEACIATh NMPEHMYIIECTBA W OTPAaHUYCHHUS
UCTIONB3YEMBIX CPEICTB JJS pEUICHHsS TOCTaBICHHBIX YYeOHBIX 3a7ad, OOHApYXHBATh
HEO0OXOAMMOCTh M3MEHEHHUS CTIOCOO0B OpTraHMU3aIluu CBOEH pabOTHI U Jp.

[Ipy M3y4eHUH MUCIUIUIMHBI UCTIONB3YIOTCS WHTEPAKTHUBHBICE METOABI OOYYCHHS, TaKHe
KaK:

1. Jlexuust:

— JICKITUS-BU3yalTN3alns — T0J1ada MaTepralia OCYIIECTBIISETCS CPECTBAMH TEXHUICCKIX
cpencTB 00y4deHHUs ¢ KPAaTKUM KOMMEHTHPOBAHHEM JIEMOHCTPUPYEMBIX BU3YalIbHBIX MaTEPHUAaJIOB
(mpe3eHTanuii).

2. [IpakTudeckoe 3aHATHE:

— TPOBOJUTCS C TICJBI0 AKIECHTUPOBAHWS BHUMAHHS OOYYAIOIIUXCS Ha KaKOW-THOO
aKTyallbHOW TeMe WJIM Ha Hauboliee BaXKHBIX M CYIIECTBEHHBIX €€ acrleKTaX. |eMaTHYeCKHid
CeMUHap yriayOisieT 3HaHHS CTYJICHTOB, OPHCHTHPYET WX Ha aKTUBHBIN MOUCK ITyTSH U CITIOCOOOB
pellIeHus 3aTparuBaeMoil mpoOIeMBbl.

10 Kypcosoii npoexT (padora)
BrinmonHenue KypcoBoro mpoekrta (paboTbl) He IPEeTyCMOTPEHO YUEOHBIM IJIAHOM.

11 IlepeyeHbs MH(POPMALMOHHBIX TEXHOJIOIMi, HCIOJAb3YEeMBbIX NPH OCYLIECTBJICHUH
o0pa3oBaTe/IbHOIO Mpouecca IO AUCHHUINVIMHE, BKJIKWYas IepedYeHb MPOrpaMMHOIO
ol0ecrnieyeHust U HHPOPMALMOHHO-CIIPABOYHbBIX CHCTEM

11.1 Ilepeuenv UHBOPMAUUOHHBIX MEXHONOZUIL, UCHOIB3YEMbIX NPU OCYU{ECHEICHUU
obpaszoeamenvnozo npoyecca

— 3JICKTPOHHbIE 00pa30BaTENIbHBIE PECYPCHI, IPEICTaBICHHbBIE B I1. 8 paboyeil mporpamMmsl;

— WHTEpaKTUBHOE OOIIeHHEe C OOydYaloIMMHUCS U KOHCYJIbTHPOBAaHHE MOCPEACTBOM
JJIEKTPOHHOM ITOYTHI.

11.2 Ilepeuenv npozpammuozo obecneueHus, UCHOIB3YEMO20 RPU OCYULECMGICHUN
obpazoseamenvhozo npoyecca
[Tpu ocBOCHHMH TUCIUILIMHBI UCIIONIB3YETCS JIMIIEH3UOHHOE MTPOTPaMMHOE 00ecTieueHHE:
- OIepalMoHHBIE CHUCTeMbl Astra Linux (WM wWHas oONepalndoOHHAs CHCTEMA,

BKITIOYCHHAS B PEECTP OTEUECTBEHHOTO IPOTPAMMHOTO 00ECTICUSHHS);



- KOMIUIEKT oducHbIx mporpamMm P-7 Od¢uc (B cocraBe TEKCTOBOro mpolieccopa,
nporpaMMbl  pabOTBl  C  3JIEKTPOHHBIMH  TaONMLAMH, MPOrPaMMHBIE CpEICTBa
pPENAKTUPOBAHUS U JEMOHCTPALMU ITPE3ECHTALIN );

- IporpaMMa IpOBEPKU TEKCTOB Ha MIPEIMET 3aUMCTBOBAHMS « AHTHUILIarHaT.

11.3 Ilepeuensv ungopmayuoHHo-cnpagoUHbIX CUCHIEM
— crpaBOYHO-TIpaBoBas cucreMa Koncynprant-tutoc http://www.consultant.ru/online
— cripaBOYHO-TIpaBoBas cucteMa ['apant http://www.garant.ru/online

12 MarepuajibHO-TeXHHYECKOe o0ecredyeHue TN CIUIINHbI

Jlnst mpoBeneHus 3aHSATUN JIEKUMOHHOTO THIA, MPAKTUYECKUX (CEMHUHAPCKUX) 3aHSATUN
IPYNNOBBIX M HMHAWBUIYATbHBIX KOHCYJbTAllMH, TEKYIIEro KOHTPOJS U MPOMEKYTOUHOM
aTTeCTAllMU MCIIONB3YIOTCS yueOHble aynutopun 6-505 n 6-519 ¢ koMIuiekTom yueOHO# Mebenu.

Jlist  camocToATEeNbHON  paboThl  OOyYArOIIMXCS HCMOJB3YeTCs KaOWMHEThl 6-522;
000OpyIOBaH KOMIUIEKTOM Yy4eOHOM MmeOenu, ABYMS KOMIBIOTEpAaMH C JOCTYIIOM B
MH(GOPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHYI0  ceTh  «MHTepHeT» W B 3JIEKTPOHHYIO
WH(GOPMAIMOHHO-00PA30BATEIBHYIO CPEAY OpTaHHU3AIIHH.

TexHuueckue cpeacTBa o0yueHUs AJis MpelcTaBiIeHus yueOHOM nH(opMaluy BKIIOYAIOT
ayJUTOPHYIO TOCKY, MyJIETUMEIUITHOE 000pYAOBaHHE.

[Tpu n3yyeHun TUCIUTUIMHBI UCTIOB3yeTCss OnommoTeunsid poua Kamyatl TY: yueOHukw,
y4eOHbIe 10CcOoOus, IEKTPOHHBIA PECcypc; pa3gaTouyHbldi Marepuan (TaONUIbl s pacueToB U

ap.).



JonostHeHnsl 1 H3MEeHeHUs1 B padoyeil mporpamme

JlonoyiHeHHsI M U3MeHeHHusl B pado4deil mporpamme 3a / y4eOHbIii rojg
B pabGouyro mporpammy mo guctumuiiHe «OCHOBBI MAaTeMaTHYeCKOW CTAaTHCTUKH B
AKOJIOTMYECKUX MCCICAOBAHUIX» g HampaBieHuss noarotoBku 05.04.06 «Oxomorus u

MMPUPOAOIIOJIB30BAHHC) BHOCATCS CICAYIOIINEC AOIMOJIHCHUA U U3MCHCHU !

HOHOJ’IHGHI/IH 1 U3MCHCHUS BHEC

(momxuOCTh, @.1.0., MOANHCH)
Pabouast mporpamMmma rnepecMoTpeHa u o00peHa Ha 3aceaHuu Kadeapbl
« _» 202 T
3aBexyromnuit kadenpoit

(moamuce) (®.1.0.)



